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COPYR ! GHTED PROG R A ~ . C D PY RIGH T 1974 BY 

t • Q • 92 L060 5-15 8 A 
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E.2 YD·fH£)( . LI S T I HG . · . CTC ·J !A ·• . . · PRDGRtltH PAGE t .. Ll S.TlHG P.-GE < 25i > :- .. • 

'V 
1 •THI$ IS :·A CDPYai GHT£D PRDG •• ft. CDPYRIGH1 197'4 IV v~taJ.-" DATA MACHINE$ 00 000 01 
2 • . 00 00002 
3 • V.D . M. PART HQ • . •tL060'! ..;, 158A 0 0 00003 . ~, ... . 

;_. ·~ ~ K •. • ~ ~·: 4 • 00 0,.0 0 0.4 " '( ,., • 0 • 

.;.., J • .. • . REL EAS ED 0 3/0 1 1 74 . 00 00005 .J, 

6' • •• . 00 00006 . 
"7 , • CTC l!A 0 0 00007 
8 • 00 ·o o o o s 
'3 • . 00 00009 

1.0 T I TLE CTCI ~A 0 0 0 0 0 10 
1 1 NAME CTCI SA 00 0 0 0 11 
1 2 • 00 00012 
13 • 00 000 1 3 
1 4 • CONTRO LLER TAIL£ CT C I~A 0 0 00014 
1~ .. 00 00015 
16 !I( FOR MODE LS 6 2 0-831AI I D Il'lt 6 2 0 - 85 0 / 8! 1 A·DC 0 (1 00016 
1 7 ,. 620-86 0 /B60 A, - 861/861A MU)( 00 0 00 17 
1 8 "' 00 000 1 8 
1 9 . EXT Tl~ C I ! A 00 00019 

coooo o 0 00000 E 20 CTCI!A DAT A TBCI!5 A 00 00 020 
00000 1 0 0 0 0·21 R 21 DATA CTE ND 00 0002 1 
000 0 0~ 000041 A 22 DATA 041 00 00022 
000003 000 000 A 23 DATA 0 00 00023 
C0000 4 000000 A 24 DATA 0 00 00024 
()OCOO :! 000000 l=l 2~ DATA 0 00 00025 

C:6 EXT l~ AC I :SA r.;o 0 0026 
000006 000000 E ~..,. ... , • DAHl :~A C I~A 00 00027 

ce ElO :~DC I ~A 00 00028 
00 00 07 000000 E 2 9 DATA :~D C I:5A 00 0 0 0 2 '3 
0 0 0010 000000 A 30 DATA 0 00 00030 

31 C<T ! BCI:5A co 00 0 31 
0 00 011 000 0 00 E 32 DATA ! BCI:5A 0 0 0 0 032 
0 00 0 12 000000 A 33 DATf"l 0 00 00033 
000 01 3 000000 A 3 4 DATA 0 00 0003 4 
0 00014 0 0 0000 A 3:5 DATA 0 00 00035 

36 E ... T 
" ' :~ M C I 5 A co 00 0 36 

0000 1:5 000000 E 37 DATA :~t1CI 5A 00 00 0 ~ 7 
0 000 16 000000 A 38 DATA 0 • 0 J 0 00 0 0 038 
00 0017 000000 A . . 
cooozo 000000 A 

000021 R 39 CTEI'tD EQU • 00 00039 
40 • END 00 00 0 4 0 

E!iTRY N AI'fE S 
i..i OOOOO R CTC I ~ A 
EXTERNAL NAf1 E S 
0 0 0 0 1 1 E I BCI 5 A 0 000 06 [ CAC I 5 A· OOO B07 E ff DC ISA 000015 E OP'ICI~A 
0 00000 E TBCI5A 
SYM BOLS 
00 0011 E I BCI5A 00 00 06 E ~:AC I 5A 0 00 007 E ~:D C I 5A OO OO U 5 E t P'ICI SA 
000000 R CTCI5A 000021 R CTEND 000000 E T B CI~A 

0 ERRO RS ASS EM BL Y CD 11 PLETE 

• 

• 

• 

..-
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E.2 .YDRTEX LISTI~G CTC!6A PROGRAI1 PAGE ' l LI ST.ING PAGE < 

1 •THIS IS A COPYR IG HTED PRDGRAI1.CDPYRIGHT ·1974 BY VARIAN DA TA MACHINES 
2 • 
3 ll 
4 • 
~ II 

6 • 
7 • 
8 • 
9 • 

1 0 
1 1 
12 
13 
14 

. 1 ~ 

• • • • 

V.D.M, PA ~T NO. 

RELEAS ED 

CT CI6A 

TITLE CTC I 6A 
liAME CTC16 A 

CONTROLLER TABLE CT CI6A 

16 • 
• 17 • 

F'OR 110D£LS 620-831A/J DII1, 62 0 -8~0 / S~1 ADC 
620-860 / 860A,-861/86 1A MUX 

00000 0 000000 E 
0000~1 0000 21 R 
000002 000041 A 
0000 0 3 000000 A 
00 0004 000000 A 
00000~ 000000 P. 

000 006 000000 E 

[)0 0007 000000 E 
000010 000000 A 

000011 0 00000 E 
0000 12 000000 A 
000013 000000 A 
'J 00014 000000 A 

0 0001~ 000000 E 
0 00016 000000 A 
0000 17 000000 A 
0 0 0 0 ~0 000000 A 

00 0021 R 

ENT RY NAME S 
0000 0 0 R CTCI6A 
~X T E RN A L tf AMES 

18 • 
1'7 EXT TB CioA 
2 0 CTCt6A DATA T:SC16A 
21 DAT A CTEND 
22 DATA 0 41 
23 DATA {l 

24 DATA 0 
2~ DAHl 0 
26 EXT ~~AC 16A 
27 DATA ~~ AC I 6 A 
28 EXT ~~DC 16 A 
29 DATA ~~DC I 6A 
3 0 DATA 0 
31 EXT !:SC I6A 
32 DATA IECI6A 
33 DATA 0 
3 4 DATA () 

3~ DATA 0 
36 E~<T ~~ M C I 6A 
37 DATA ~~MCI6A 

38 DATA 0 ' 0 ' 0 

39 CTE"D EQU 
·4 0 END 

0000 11 E !BCI6A 00 00 06 E ~ACI6A 0000 07 E ODCI6A 00001~ E O"CI6 A 
0 00000 E TBCI6A 
.::;n1BO LS 
000011 E !BC I6A 000006 E ~ACI6A 0000 07 E t~ D C I6A 00001~ E OM C !6A 
000000 R CTCI6A 00 00 21 R CTEND 000000 E TBCI6A 

0 ERRORS ASSEM BL Y CD"PLETE 

• 

' 

l 

~ 0 ··---O O Oe Mo .. O ... -- _ .. ~ . ....... ·------- · ·--.. ---·· ~ - ...... - - - ..... .... - ·-··· o 0 o +o-

0 3/0 1 /7 4 

259) 

00 0000 1 
00 00002 
00 oo •• o·:> ' • ., •J 

OD 0000 4 
00 000 05 
0 ., ,, ooeor:. 
0 0 00 0 07 
00 00008 
00 oooo·;, 
00 r· o .-. 1 r· 'J I.J ·' 

00 () 0 I} 1 1, 

00 0001 2 
OG 000 1 3 
0 (! 000 1 4 
0 0 (1 0 0 1 c: 

~· 0 ,, COG • ,.. 'J .l 1:) 

00 000 1 7 
(;0 (Ji)i) . ,... 1 •:t 

CG O:JG • • ..., " I) () 001)2(1 
0 0 fii)I)O! " - ~ 
.... i) 
'" l 

''O~"'~i"'ti ·-. v vc.c. 
() (J o-o"'') IJ .:.::. '••' 
on 0002 4 
00 0 002~ 
co 00026 
0 0 oo·-. o, v ~. 

OG "' 0 I"• ""' ,... u vc:c:' 
0 0 0002 '3 
(i r. . •.• 00030 
0 r. 
.. 1,.1 0 0 0 3 1 
0 0 000 32 
0 !) 00033 
00 00034 
0 1) 0"0"'"' V · \..J ..J 

(i (' 
' OJ 

"0""6 v \..' ..., 

00 0003 7 
{) •) 00038 

co 00 0 39 
00 00040 
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E.2 VORTEX .LISTING ·crct7A PROGRAM PAGE . . t LJSTittG · PAGE < 

1 •THIS JS A COPYRIGHTED PROGR.N.CDPYRIGH1 1974 JY YARtAH D~TA MACHINES 
2 • 
3 ~ 
4 • 
~ . 
6 • 
7 • 
8 ,.. 
'3 .. 

1 0 
11 
12 • 
13 • 
14 • 

TITLE 
I'! AME 

PART 

CTCI7A 

CTCI7 A 
C:TCI7A 

· CONT ROL LER TAIL[ 

92L06o:!S-1 S8A 

RELEASED 

- I . 
. CTCI7A 

1 '3 • • 
16 • 
17 • 
18 • 
1'3 
20 

rOR MODE LS 620-831A/J DIM,620-ee0 / 851 ADC 
620-S601860A, - 8£1/861A MUX 

0 00000 0 00 000 E 
(10 0001 000021 R 
0 00002 0000 41 A 
0000 03 000000 A 
00000 4 000000 A 
000 005 000000 A 

000 006 000000 E 

C0 0007 000000 E 
000010 000000 A 

1)000 11 000000 E 
C000 12 000000 A 
0000 13 000000 A 
0 0001 4 000000 A 

0 0001 5 000000 E 
00001 6 000000 A 
1) 00017 000000 A 
0000 20 00 0000 A 

00 0021 R 

l NTRY NAMES 
000000 R CTCI7 A 
£)<TE RtfA L NAMES 

21 
22 
23 
24 
25 
2f, 
27 
28 
29 
30 
31 
32 
-:>? 
'"' o.J 

34 
35 
36 
37 
38 

CT CI7A 
EXT 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
EXT 
DATA 
EXT 
DATA 
DATA 
EXT 
DATA 
DATA 
DATA 
DATA 
EXT 
DATA 
DATA 

39 CTEND EQU 
40 END 

TBCI7A 
TBCI7A 
CTEN D 
041 
0 . 
0 
0 
!~ AC I 7A 
:~AC I 7A 
~~DC I 7A 
f~DCI7A 
0 
!BC I7A 
!B CI7A 
0 
0 
0 
:~MC I 7A 
UMC I7A 
0 ' 0 ' 0 

• 

00001 1 E ! BCI7A 00 00 0 6 E #ACI7A 0000 07 E ~DCI7A 00001~ £ OMCI7A 
000000 E TBCI7A 
SYMBOLS 
00 0011 E !BCI7A 000006 E #AC I7A 00 0 0 07 E ~~DCI7A ~00015 E OMCI7A 
000000 R CTCI7A 000021 R CT END 0 00000 E TBCI7A 

0 ERRORS AS SE MBL Y COMPLETE 

. .. 

\ .. 

03/01174 

2"-0> 

00 00001 
00 00002 
00 00003 
0 0 0 0 0 0 .4 
01) 00005 
00 00006 
00 00007 
00 00008 
co 00009 
00 000 10 
00 00011" 
00 00012 
00 00013 
00 00014 
00 00015 
00 000 1 6 
00 00017 
00 00018 
00 00019 
00 00020 
00 00021 
00 00022 
00 00023 
00 00024 
00 00025 
00 00026 
00 00027 
00 00028 
00 00 02'3 
OG 00030 
0 0 0003 1 
00 00032 
00 00033 
00 00034 
00 00035 
00 00036 
00 00037 
00 00038 

(10 00039 
00 00040 

• •• 

• 

• 

• 



• 

E.2 VDRTE~ LISTIHG CI2A PROGRAM PAGE 1 liSTI NG PAGE < 

• 

000001 A 
000002 A 
000 42~ A 

000 0 00 R 
!"00 000 07 41 52 A 
~;0000 1 064 15 3 A 
80 0002 0 25000 A 
C00003 006 47 7 A 
00000 4 000000 A 
00000 5 026000 A 
l' 0 0 006 0010 00 A 
00 00 07 00 0003 R 
000010 02 6 000 A 
000011 005004 A 
0000 1 <=: 07 4 137 A 
('00013 0010 1 0 A 
000014 00 0 077 R 

00001 5 
000 016 
0000 17 
li00020 
000021 
,, 0 n n -:- ~ 
v vvt...r... 

000 023 
00002 4 
C0 0025 
000026 
000 0 27 

000030 
L!00 031 
01)0032 
''00(''~'" I.) . ·~..:.-

D0003 4 
.-,.·" C "' '"' ,, iJ \.1 I ,:, ...1 

~0003 6 

:::00037 
J000 4 0 
000041 
0000 42 
,, 0 0 ,, ...... 
I) ; 1_1 .. ~ 

;:·:~ 0044 

0000 4 5 
000046 
!)00047 
000 050 
000051 
(;00052 
000053 
iiOO~: c:-4 ... .. ...,) 

000055 
000056 

000057 
._: 0 0 0 6 0 
1)000 6 1 
0000 62 

C00063 
(,0 0064 
000(:65 
U0006 6 
') 00067 
0 000 70 

0 0 5 0 2 1 A 
0~413 7 A 
00 100 2 A 
000023 
OO ::i 21 1 
0 0 :'i 1 1 1 
000023 
0050 12 
0 1 4127 
05 411 6 
00 6 030 
000 1 37 

R 
A 
A 
R 
A 
A 
A 
A 
R 

000030 R 
00 500 1 A 
1 75000 C! 
0 650 06 A 
0 01 020 ~l 
00003 7 R 
020 4 25 A 
06 4113 A 
000037 R 
00 5 012 A 
0 150GE. A 
1 2 4 11 2 A 
1 24107 A 
n "'~ oor A 1,1 ...... _1 • '=' . 
005 14 3 A 
0061 4 0 A 
000144 R 
00 1004 A 
000030 R 
0 1410 0 A 
00 1016 A 
000057 R 
00 6 0 1 0 A 
000260 A 
05 5005 A 
000057 R 
01407E. A 
00 1002 A 
00011~. R 
0 0 5 0!:\2 A 
00006 3 R 
01600 6 A 
144 06 ? A 
0 0 1 0 1 ·:· A 
00007 2 R 
00 :5 322 A 
00 1 000 A 

1 • 
2 • 
3 • 
4 • 
~ . 
6 • 
7 • 
8 • 
9 • 

1 0 • 
1 1 • 
1 2 • 
1 3 • 
14 • 
15 • 
16 ll 
1 7 • . 
18 !II 

!II 1'3 
2 0 v 

" 21 E 
22 BS4 
24 
25 
26 CEC:A 
27 
28 
29 
30 CB2 

31 
32 

..., ..... 
~.,:, 

34 
3 ~ 
36 

CB~ 
0 0 0 

37 Jl 

SU~RCUTINE - -CI2A 

PURPOSE --T O CDNVtRT A BINARY NUMB ER TO A PACKED AS CII 
STRING• RIGHT JUST ifiED• LJITH BLAN K FILL. 
CO NVERSION MAY BE EI THER DECIMAL OR OClAL. 

SE QUENCE 
CB2 A•X 

CALLING 
JS R 
DATA ADDR Df BINARY NUriB ER 

ENT RANCE PARAMETERS 
CA) EQ 0--0C TAL CONV ERSIO N 
Cn) NE 0- - DECIMAL CONV ER S ION 

EXIT PARAM ETER S 
<A> = ADDR Cf PACKED STRING 
<B) RES TORE D 

EQU 
EQU 
EQU 
TIT LE 
NAME 
EQU 
STX 
ST B 
LDB 
BT+0 77 

LDB 
J ~l P 

LDB 
TZX 
S T X' 
J f:l z· 

1 
2 
0 4 2:5 
CB2A 
CB2A 
• 
CBA SO 
BSA'v'E 
0 , X 
CB5 

0 , B 
C :S 2 

o , B 

CEA70 
' CBA20 

SAVE RETUR N ADD RE SS 

AD DR OF BI NAR Y YALUE 
JUMP I F NOT AN INDIRE CT PO I NT ER 

FOL LOW IND IRECT CHA IN 

GET BINARY VA LU E 

CL EAR ZERO SUPPRES S SWITCH 
JUMP IF OCTAL CONVER S ION 

38 • DECI~A L CONVERSION 
3'3 lll 

40 
41 
42 

43 
44 
4::1 C B A ~ 
46 

' 4., 
0 ' 

48 
49 

ll! 

TB A 
STA 
JAP 

CPA 
! AR 
EQU 
TAB 
LDA 

.S TA 
1. D >: I 

CESG N 
CBA 5 

N240 
CBA6 0 
CBA 5 0 

.'5.0 

..... 1 ..... 
52 

. •'5 3 

• DECI~A L CONVE RSION LOOP 
~ 

54 
55 

.56 

5 8 .. " ,J:? 

CBA10 

60 CBA 15 
61 
62 
63 
64 
65 
66 
67 

68 

69 
70 

71 

72 
7 3 CRA 1:5A 
74 
7~ 

76 
77 CBA16 
7 8 
79 
80 

81 
82 

EQU 
TZA 
TJII/ 
STB 
'"' -, ..) 1:1 .:_ 

L irE 
STB 
EQU 
TA B 
LDA 
ADD 
ADD 
STA 
INC R 
SUB I 

JAr~ 

LD A 
J A:'iZ 

LDIH 

S TA 
€QU 
LDA 
JAP 

TX E 
EQU 
LDA 
~U B 
._! AZ 

DBR 
J MP 

0 ' X 
E, , X 
CBA 15 

" <:· 4 L) . _ .. 

C'BA 7 0 
ll( 

6 ., ' ..... 
N240 
C.EA 7 0 
6 " ' ..... 
0 45 
CEA50 +~ 

CP.A10 

CBA 70 
CBA1 5A 

0260 

5 , X 
• 
CP. 'S GN 
CB(.': 40 

lll 

s ,B 
N240 
CP.A17 

CBA16 

SA VE VALUE FOR S IG N FL AG 
IF A POSITI VE VALUE 

CON VERT TO A POS ITIVE VALU E 

BLANK 1ST CHAR 
(X ) = POWER OF 10 TAB LE ADDR 

GET DECIMAL DIGIT 
STORE 
JUMP If TOO LARGE 

SET ZE RO SUPPRESS SW I TC H 

REMAINDER TO CB) 

CON VE RT DI GIT TO ASCII 
SU PPRESS LEADI NG ZERU S 

BUMP POI NTER 

TEST CONVE RS IO N FINI SH 

ZERO SUPPR ESS FLAG 
IF SET CNON BLAN K CHA R FO UN D) 

SET L . S . CHAR TO ZERO 

SIGN FLAG 
If POS ITIVE 

LE AS T S IGNIFICANT DI GI T 

If BLA NK 

SET rO R NEXT LEAST S I GNifi CANT DI GIT 
CONTINUE SE AR CH fOR BLAN K 

• ' '"
0 

• ~ '' ~w• _, ,. • , ,._. ____ _ _ .. __ .e. o o N "• ,.....,_ • - · · · - - -
0 

, ...... , , ,__,, , o , , ,, ,, 
0 00 

'"' ,,_ ... ... , 
0 0 0 0

, .,, 
0 0

, 
00 0 0 0 

, 

261 ) 

02 
0 2 
0 2 
02 
0 2 
0 2 
........... 
f.l c. 
02 
0 2 
0 2 
0 2 
02 
02 
02 
0 2 
0 2 
02 
02 
0 ·~ .:. 
0 2 
0 2 
02 
(• -=· "'-
0 2 
0 2 
•) -=· 0 ... 

02 
0 2 
02 

02 
C' ~ ' ... 
C2 
02 

A·~ 

U c 
02 
02 
0 2 
02 
0 ·:o ,_ 

0 2 
02 

ro -~ 
\.I C, 

02 
02 
02 

(12 
02 
02 
... 1 ·=· ·-· '-· 
r'• ~. 
v .:. 
U
• .-. 

.:: 
:-· ·=· •J t_, 

0 2 

f• ~. 
J .:. 

:l ~. .. c. 
U. ·:· ·-0 • ::· .•. '-
,•. . .... 
\.' .:. 
('· -=· 
J ·-
I~ .-. • • . ... 
.~ .-. ••• c. 

U,. ·:· ... 
,, ·:· 
' ' 0 

02 
(t2 

02 

02 
fJ 2 
02 

,, ·::. 
·.1 '· · 

02 
02 
IJ. ·~· 

·-

0 ;:: 
02 

00001 
00002 
0000:3 
00004 
00005 
0 0 0 0 E. 
00007 
00 008 
00009 
00010 
0 0 0 1 1 
00012 
00013 
00014 
00 015 
OOO lE· 
000 1 7 
0 0 0 1 8 
0001'3 
00020 
00021 
00022 
00024 
(10025 
0 • r ~ r 

Lld O:::o 
(; ,, (, ·:. '? 

VV '-<1 

00028 
"' " ,.. ..... '""' vvvc.:.• 
0003(: 

,, "' ,, .... 1 
UIJV..J 

(I ... (• . ., ·~· .... ~ v ... 

00033 
00 0 3=-l 
00035 
OC:G3 6 

GG037 
0(;038 
O···o'?"" v -;7 

O f:" A t ! 
'•' lj ..... ·-· 

0(;04 1 
00042 

000 43 
000 44 
Of•04"' " ..... ..... 
00046 
00047 
000 48 
000 4 9 

0 ,., (' '"' ,., 
' •' I ..:; '• 

0005 1 
r) o'o o'o 5 ·:• 

'"' ._, l-

000 5::: 
.... . . ,.,r: ... 
V!JIJ.J""t 
··-c:-c; UUU...J ._, 
r. ,·, •· c:- r 
v :_. v .. J · -· 

(
• ••• r. C' .,. 
JI.IUJ(' 

•• , I-! fJ c- ·:. '·· "' ... • ·-· 
0 " "'5" 1,! 1,.1 ::-

0 0060 
(1 :)0 6 1 
0 o'• ;"o .,r . .., 

!_t I_! r;t c_ 

0:)06:3 
(ii)(i6 ~ 
'I C'o 0 ;' ., 
1,. I) ' '=' ._1 

0 0066 
0 ( ( . ..., .. !JI;./ 

o'o 010, <: •:I 
lj •' IJ 0 ·-· 

') ' ' ro .:, oj I 1,, IJ 'IJ 7 

0 00 71) 

(1(;071 

00072 
00073 
00 074 
00 075 

n nr.-,~-vvv, ._, 

00077 
00078 
00079 
0(:080 

0008 1 
0008 2 
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E.2 VORTEX . LISTJ~G CJ2A 

00007' 1 
000 072 

~it~ 
0 0007 5 
0000 76 

0'0 0 0'63 R 
006010 A 
000255 A 
0~6006 A 
001000 A 
000 116 R 

83 CBA17' 

84 
8 5 

86 • 

lDAI 

STA 
Jf'IP 

. -. 
f,,B 
CBA4 0 

87 • OCTAL CDN VERSIDM 
8 8 ll 
89 CBA20 EQ U • 
90 LD~I CBA6 0-6 

.. .,. .. . . 

• 

• 

. . 
' . . ., .. . . . . . 

. . 
.. 

,RQCiRAI'I PAGE I Ll$TIKG . ~AGE C 262> 

I • 

l'llNUS S IGH 02 00083 

STORE !'liNUS S IGN 11'1 STRII'IG 0 2 .0.0 0 8 .4 
0~ 0008 5 

<M > • STRI~G POII'IT~R 

02 0008.6 
02 00 087 
0 2 00088 
02 0 008 9 
02 00090 

0000 7 7 R 
000 077 006030 A 
000 100 000136 · R 
000 101 0'04441 A 91 LLRL 1 : ~ ., ··. ltDTAT£ 1ST Ill · t"TO CA) 02 000 91 

02 00092 
02 00093 
02 0009 4 
02 00 09 5 
0 2 0009 6 

92 • 
93 • QCTAL CONVERSIO N LOOP 
9 4 • 

0 0 0 1 0 2 R, 
0 00102 0061!:!0 A 
000 10 3 000260 A 
000 104 0 5!5 006 A 
00010::5 00 ~14~ A 
000106 00614 0 A 
000107 000144 R 
000 11 0 001002 A 
0 0 0 1 1 1 0 0 0 1 1 6 R 
0 0011 2 005001 A 
00 011 3 004443 A 
000 114 001000 A 
000 11~ 00010 2 R 

95 CBA30 EQU • 
9 6 ADD! 0260 

97 
98 
9'3 

100 

10 1 
10. 2 
10.3 

STA 
INCR 
SUBI 

JAP 

TZA 
LLRL 
JI'\F 

6t X 
04:5 
CBA6 0 

CBA40 

3 
CBA3 0 

• 

104 II 
10~ ll 
10 6 

PACK CHA RACTERS 

000116 R 
000 116 01::5 000 A 
0 0011 7 004 2:50 A 
r:t 00120 11~001 A 
00012 1 0~:=1000 A 
000 1 22 01~002 A· 
0 00123 004 2 ~0 A 
00 0124 11::5003 A 
!J 00 12:5 05~001 A 
0 00126 01 ::5 00 4 A 
000 1 27 00 42::10 A 
000130 115 00 5 A 
000 1 31 05~002 A 
0001 3 2 00 ~04 1 A 
~~ 0 0 1 3 3 0 2 4 0 2 1 A 
0 0013 4 034016 A 
noo 135 006705 A 
800 1 36 000001 A 
0 00137 023 42 0 A 
~0 0 14 0 00 175 0 A 
~J 00 141 000144 A 
000 142 000012 . A 
000 143 000001 A 
0 0014 4 
000152 
00 01:5 3 
000 1 54 000240 A 
8 001:5 5 000000 A 
0 00 15 6 000000 A 

ENTRY NAME S: 
1) (10000 R CB2A 
EXTERNAL NAMES 
SYMBOLS 

1 0 7 
1 08 
109 
1 1' 0. 
11'1 
1 1 2 
113 
114 
1 1 ~ 
11-f, 
117 
1 1 8 
1 1 9 
120 
1 21 
1 ":>~ ·-.... 
123 

l'

CBA40 

• 

12 4 CBA~O 
12~ 
126 
1 ....... c. ,. 

128 
129 CBA60 
1 3 0 CBA70 
13 1 CBA80 
13 2 N240 
133 BSAVE 
134 CBS GI'f 
135 

• 

000002 A B 00 0 42~ A BS4 
000000 R CB2A 0000 10 R Ci~ 

EQU 
LDA 
LRLA 
ORA 
ST A 
LDA 
L..RLA 
ORA 
S TA 
LDA 
LRL A 
ORA 
S TA 
TXA 
LDB 
L D ~< 
IJMP 

DATA 
DATA 
DATA 
DAT'A 
DAT~ 
B S'S' 
B S S 
BSS 
DATA 
DA '!' A 
DATA 
END 

0 00057 R CBA1 5A 0 000 6 3 R CBA16 
0 00 1 02 R CBA 3 0 000 116 R CBA40 
0 00 144 R CBA60 00 0152 R CBA70 
000154 R N2 40 000 001 A X 

0 ER ROR S ASSE MB LY COMP LETE 

21 B 31 33 78 
22 BS4 58 

133 F. SA VE 2B 121 
30 r · B" 

"' c. 32 
26 CB2A 24 .25 
~3 CBA10 68 
6 0 CBA1 :5 57 
7 3 CBA15 A 70 
77 CBA16 8 ? 
83 CBA17 80 
89 CBA20 3-'=• 
9~ CEA 30 10 3 

1 07 C.BA40 ?:1 8 ~ 10 0 
45 CBA~ 42 

124 CBA:iO 49 67 
129 CBA60 48 90 99 
1 30 CBA 70 35 5 9 6 4 
1 3 1 CBA 80 . . 2 7 1 22 

• o.x 
0 ... 
1 ' X o , x 
2. x 
8 
3,x 
1 , X 
4•X 
8 
~.x 

BSAY[ 
CE:ASO 
1 ' ::< 

1 000 0 
1000 
10 0 
10 
1 
6 
1 
1 
0 240 
0 
0 

0001~ 5 R liSAVE 
000030 R CBA10 
000072 R CBA17 
000023 R CBA5 
00015 3 R CBA€0 

84 

69 

' 

CONVERT DIGIT TO ASCII 

STORE CHAR I" STRING 
. J UMP POINTER 

JUMP If 6 CHARS CONVERTED 

SHifT NE XT OCTAL DIGIT TD <A> 
CO NV ERT NEXT CHAR 

DIGI T l 

DI GIT 2 

DI GIT 3 

DIGIT 4 

DIGIT ~ 

DIGIT 6 

RETURN ADDR 
RE1URN 

POWE R CF TEN TABLE 

UDRKING STORAGE 
ZERO SUPP RE SS SUITCH 
RETURtf ADDRESS 
ASCI I BL ANK · 

lt'ALUE S IGN FLAG 

0000 03 R CB2 
000 037 R CBA 15 
0000 ?7 R CBA2 0 
0001 37 R CBA50 
00 0 156 R CBSGN 

02 0009?. 
02 000 98 
02 00093 

02 00 1 00 

02 00 101 
02 00 102 
02 00103 

0 .... .::. 
02 
02 
0 2 
02 
02 
0 2 
02 
02 
02 
02 
02 
02 
02 
02 

0(1104 
0 0 1 0 5 
00 1 0 6 
00 107 
00108 
0010'3 
00 11 0 
0 0 1 1 1 
0 0 112 
0 0 1 13 
0 0 11 4 
00 113 
0 0 1 16 
00117 · 
0 0 1 1 8 

02 001 13 
02 00120 
0 2 00121 
02 
02 

00122 
00123 

02 00 124 
02 00 1 25 
02 00 126 
02 00127 
02 001 28 
02 00 12'3 
02 00130 
02 00131 
02 00132 
02 0013:3 
0 2 00134 
02 00 135 

" 

' 

• 

···---



E. 2 VORTEX LISTIMG 

134 CESGl'i 
13 2 N2 40 

20 X 

• • 

4 1 
47 
23, 

1 1 1 

. 
• 

74 
63 
!5~ 

1 1 2 

- . . 

CI2A 

7 9 . 
56 6 2 

114 11 5 
65 

116 
72 

118 

PROGRAM PAGE 

97 
11 9 

1 o a 
12 3 

3 

110 

.. . .. ~·-·- -· .. . .. 

LISTING PAGE ( 263) 

..... . _..... . .. , • .• w.. •• • • • • • •• • 



E.2 VORTEX LISTING CA28 PROGRAM PAGE LISTIHG .PA'GE < 

~.. : . 

000001 A 
000002 A 
000471 A 
000463 A 

000000 R 
";03 000 07 41 6~ A 
0000 01 0 06 010 A 
G00002 000270 A 
000003 0~4170 A 
00000 4 0 1~ 00 1 A 
00000 ' 0:54161 A 
00000 6 00,101 A 
00000 7 054161 A 
0000 10 00~002 A 
00001 1 03:5000 A 

000012 R 
0000 12 002000 A 
000013 000 14 2 R 
L10001 4 00:5012 A 
800 015 00€.140 A 
000016 000255 A 
000017 001016 f."{ 
'1000 20 000024 R 
\100 021 054 147 A 
000022 001000 A 
00 0 023 000012 R 
:)0002 4 006 1 40 A 
oooo2s ooooo:;: A 
000026 001010 H 
CG 0027 000064 R 
000030 006010 A 
( 0003 1 000272 ~l 
::13003 2 054141 A 
:·,:100 31 005021 A 
•: 0 0 0 3 4 0 0 5 (I 0 2 A 
00 0035 001000 A 
000036 000041 R 

001)(137 1': 
0 00037 002000 ;:-, 
000040 000142 ~:: 

000041 F.: 
000041 002000 A 
l10004 2 000130::. R 
0000 43 000055 R 

r'l 000 44 160471 A 
iJ0 0045 002000 A 
0 0 0 046 00014 2 R 
000047 002000 A 
0000 50 00013€. R 
0 00051 000055 R 
000052 160471 A 
Li00053 001000 Fl 
') 0 0 0 5 4 0 0 0 0 3 7 R 

000055 R 
00 0055 02411 3 A 
0 00056 00 1 026 A 
0 .) 0057 00016 1 R 
;)00060 005211 A 
0 0006 1 005111 A 
000062 001000 A 
000063 000161 R 

000064 R 
0 000&4 00:5002 A 
000 065 002000 A 
00006 €. 000142 R 
000067 002000 A 
000070 C0 0 136 R 
~::0 0071 0000:5 5 R 

1 • 
2 1W 
3 ~ 

SUBROUTINE--CA~B 

4 * 
5 • 
6 w. 
7 • 
8 )It 

9 • 

P UR PO SE-- TO CONVERT A DE CIMAL DR OCTAL ASCJt 11UMBER TD BINARY 

CALLING SEQ UEN CE 

CA2 B• X 

1 0 • 

JSR 
DATA 
DATA 

ASCI I STR ING ADDR CC OMPL=LEFT BYTE, POS=RIGHT) 
ADDR OF TERMtN.ATION CHAR BLOCK 

1 1 )It 

1 2 ,. 
1 3 :« 
14 ll! 

EX IT PARAMETERS 

<A> = BIN AR Y VALUE 
CB ) - NE XT BYTE ADD R 1 5 !'( 

16 ll! OVFL SET I F AN I LLEG AL CHAR EN COUNT ERED 
17 ll! 

1 8 >~ 
19 B 
20 TEN 
21 RHI-J 
23 
24 
25 CA2 B 
26 
27 
_.., 
.::.o 
29 
30 
31 
32 
33 
34 
35 CA :BO~ 
36 

37 
38 

39 

4 0 
41 

EQU 
EQU 
EQU 
EQU 
TIT LE 
NANE 
EQU 
STX 
LDAI 

S TA 
LDA 
STA 
INCR 
STA 
..,.?E . - . 
LDX 
EQU 
CAL L 

TAB 
SUB ! 

STA 
J 1•1 p 

1 
2 
047 1 
0463 
CA2 B 
CA2B tFE TC H 
~ 

CAB9 0 
• 0 • 

v 

MA~< 
1 , X 
CA11TC B 
1 
CASG N 

0 ' ;'( 
ll! 

fETC H 

0 '=' "' .. '- • .J .J 

CA B07 

CASG N 
CA'B0 5 

4 2 cnP.0 7 SUB I 3 

43 

44 

45 
46 
47 
48 

J fl z 
LDAI 

S T (~ 
T B i~ 
TZB 
J ~1 p 

4 9 CA'B0 1 0 EQU 
50 CALL 

51 CAB0 12 EG!U 
52 CALL 

CA~02 0 

0272 

~1A X 

C:iE0 12 

* FETC H 

~( 

TE RM , CAE 0 1S 

53 •w.• ••·· ~~*~·~·· .. ~~~~~···~·· 
54 • DECIMA L CON VER SI ON LOOP ~ 

~~ ~~~~~--~~~~~·-~ ~w.~ .. ·~·····~ 
56 MUL TEN 
57 CALL FETC H 

:58 CALL 

~9 ~1UL 
60 JMP 

61 CAB015 E QU 
62 LDB 
6 3 J Btf Z 

6 4 CP~~ 
65 I AR 
66 ,IMP 

TERM t CAB0 15 

TEI'f 
CAB0 10 

~ 

CA S GN 
CAE5 0 

CAB 50 

67 ••••••••w•••••••~~~•••••• 
68 • OCTAL C0 11VERSIO N LO OP • 
69 --·~·- ~ ·· ~ .. ~ .. ~-w.~ ~~~~ ...... 
70 CRB02 0 EQlJ * 
? 1 T ZB 
72 c :~LL FETCH 

73 TERI·l , CABO 1 5 

.·· 

SE T fO R OCTAL CONVERSION 
CHA R~"lCT ER COUNT 
TE RM CHAR BLO CK ADDR 

. 
SAVE VALUE FO R SETTING SIGN 

fE TCH fiRST CHAR 

IF POSITIVE NU MBER 

SET FL AG AS A NEGATIVE NUMB ER 

JUMP IF OCTAL CONV ERSION 

SET FO R DECI MA L CONVERSION 

FE TCH 1 CHAR 

CHECK CHAR 

CONVERT TO DECIMAL 
FET CH NEXT CHA R 

CHECK CHA R 

CONVERT TO UEC IMAL 

SIGN FLAG 
I f POSI TIVE 

SET VAL UE NEGATIVE 

FET CH NEXT CHAR 

CHECK CHAR 

. -

f64 ) 

. 
01 0 000 1 
01 ooooe 
01 00003 
0 1 00004 
01 00005 
01 00006 
01 00007 
01 ooooe 
01 00009 
01 000 10 
01 00011 
01 0(1012 
01 00013 
0 1 00014 
01 00015 
01 00016 
01 00017 
0 1 00018 
01 0001'3 
01 00020 
01 00021 
01 00023 
0 1 00024 
01 00025 
01 00026 
01 00027 

01 00028 
01 0002'3 
0 1 00030 
01 00031 
01 00032 
0 1 00033 
01 00034 
01 00035 
01 00036 

01 00037 
01 00038 

01 00039 

01 00 040 
01 00041 

01 00042 

01 00043 

0 1 00044 

01 00045 
01 00046 
01 0004? 
01 0(1048 

01 00049 
0 l 00050 

01 00051 
01 00052 

01 0005 3 
01 00054 
01 00055 
0 l 00056 
01 00057 

01 00058 

01 00059 
0 ~ 00060 

01 00061 
0 1 00062 
01 00063 

01 000€.4 
01 00065 
01 00066 

01 0006/ 
01 00068 
01 0006':.. 
01 00070 
01 00071. 
01 00072 

01 00073 



E.2 VORTEX LISTIN G 

0 00072 
000073 
00007 4 
0 00 0. 7:5 

000076 
tJCsfJ 11t"' 7 
- .... • ~ f' 

OC•0 10 0 
,....,.,~ 1 l• v tl.,l 
... ,,.,10 ':• 
'..:' ._1 ·- L.. 

0001 03 
000 1 04 
~) (I 0 1 (I 5 
~0 0106 
l'nn1 - .., ... ... '""' t! ,. 
G0 0110 
" n n • • • 
... •L•li.1L1 
···nn1 1 ·:. 
l.: v\,; "' '-

r nn11':' 
.... OJ V ,1. ._! 

.. ,... ,... 1 1 • 
·- ~ :.J .... 
,~,nn1 1t=. 
....... .... ,1. ,A.-

'J 00116 
'"" ..... 1~ 1.'VV .l / 

(! GOleC 

') " "1 ........ 1,.! ._, c. c. 
OOC123 
' ' 'l n 1 c...., 4 .. ·- v 

::' 00125 
000126 
", ~0 1 "'1~ . - .., ~ 

:J 0 1 30 
00013 1 
')00 1 32' 
·.; oat33 
:300 134 
000 13~ 
1)00 136 
p f'!f"1 "':""'Y 
'.1VV 4 -'•' 

"r>O l"n; ... v "'T • 

.... .......... 4. 
~l'V ! ! 

0040 4 3 
005032 
001000 
0000 6 5 

0 640?3 
U- -=· 4 n r:. f. 

'- - -·-· 
026 001 
0 1 6(100 
00 101 0 
0 0 0 1 1 2 
144066 
no 1 ·l· · '·' ' 1.. .I. u 
00.0 12 6 
005 12 2 
001000 
000101 
0 1 40E.O 
144060 
001002 
nno1'?"'> .... v . 4 _, ..... 

0 1405 4 
144050 
00 1004 
000133 

044012 
001000 
100136 
n"' 4 D 0 7 .... '- - .. 
no::o<=onn YLV••.Jl) 

0 140!}1 
006706 
00 0000 
007 401 
001000 
{!00162 
000000 
0 ~403 3 

001000 
00007 G 

A 
A 
A 
R 

A 
A 
A 
A 
~~ 
F; 
A ,, 
n 

R 
A 

., 
H 
~, 

" 

() . . 

R 
A 
A 
A .... •. 
" 

7 4 
7:5 
7 6 

77 
78 
79 
80 
8 1 
0~ "'-
83 
84 
85 

.8 6 
0 '? .... , 

88 
89 

90 
91 
92 

93 
94 
95 

9 6 
97 
98 

99 
1 00 
1 0 1 
1 (I 2 

1 03 
10 4 

1 0 ~ 
1 1.1 6 
1 07 

• 
11! 

• 
J( 

TRI110 

TRM20 

TRM30 

TRM40 

TRM :)O 

TER I't 

11! 

LRLB 
ME RG 
JMP 

CA2B 

., 
•J 

0 32 
CAE0 20i-1 

TERM--CHE CK IF CHAR 
SET OVF'L IF 

S TE 
LDB 
LDB 
LDA 
JAZ 

SU B 
JAZ 

IBR 
J MP 

LDA 
S UB 
JA P 

Lil A 
""".R ..) IJ . 

J IHl 

L DE 
HIR 
RETU • 

LDP. 
t DB 
LDA 
I _I i1 P 

SOF 
JMP 

ENTR 
S TA 
JMP 

• 

TRI; 
CA:E: 'Sl O 
1 ' B 
0 • B 
TRM30 

TR CHR 
TRM 4 0 

TRM2 0 

TRCH R 
'·l"'H v . " 
TRM 50 

-:-RCH R 
r12 6 o 
TRr·15 0 

TRE 
1ERM 
TE RM 

TER 11 
0' E 
TR.B 
0 I B 

CAE5 0i'l 

TR C: HR 
T R~1 10 

• 

PROGRAM PAGE 2 

COtiVERT TO OCT AL 

IS A LEG AL TERMINAT OR CHAR 
ILLEG AL 

SAVE B REG 

TERM CHAR BLO CK ADDR 
TERM CHAR 
IF OlD OF BLOCK 

CURREN T CHAR 
I F A TERM I NATION CHAR 

CHE CK NEXT TERM CHAR 

CU RRENT CHAR 

IF Ml I LLEGAL 

CURREtiT CH AR 

CHAR 

IF ILLEGAL CHAR 

UPD ATE RETURN 

TERM CHAR FOUN D ADDR 

LI STING PAGE < 

INDICATE I I.LEG AL CHAR AND EXI T 

SAVE CHAR 

10 8 
10 9 
1 1 0 
1 1 1 
1 1 2 
1 1 3 
1 1 4 

ll 

• 
fETC H- -FET CH NEXT BY TE (X= BVTE 

RETURN--C X) = NEXT BYTE 
ADDR , 
AtDR , 

LT Q::L.EFT • 
(A) BYTE 

GT O=RI GHT) 
CRIGHT JIJS T ) 

000 142 
O~J 0 14 3 
:.: u 0 1 4 4 
) 0(1 1 45 

A 
A 

• 
fETC H EIHR 

TXA 
J A ti 

LDA 

F ET 10 

. " .._. ' t'\ OG0 14t::. 
00 0147 
I-. n i1 i c:;; ,-, 
.,\. ........ ....,.., 
J
. ,-. .-. .. 11::' .. 

• L''-'!....JJ 

000 152 
000153 

OOOOOG 
005041 
0 01 004 
000154 
~; 1 5000 
1504E. 3 
005 144 
''''5 '" A4 u \.1 c "t 

001000 
10014 2 

A 
R 
A 
A 
A 
A 
R 

115 
1 1 6 
1 1 7 
.. 4 ..... 
• 1 0 

11 9 

A tl r~ 
I XR 
CPX 
RETU • 

R I·! L·t 

FE. I' CH 

,-. .... .... 1 C' • ·' ,_, ~· ~· ..,. .... ! .. ,~.-. ... 4 
Uv¥ C."t 

0 1 50 00 
• • • .. .-_ c .-J ll :_ ""t .J ._1 I 

1 2 0 
1 2 1 
1 2.:: 

F ET10 .~ p ,; 
.... r-. 
LDA 
LSRA 

o , x 1.)0015 5 
1.1 (! 0 1 5 6 
0 00157 "' .-. • (I r , •• Vt.•L .•.:.• 

.. ~"'• ..... 

.&. c. .:J 
·~ , .. .,. u lf. 
r'~o ('_ I , 

000160 

0 0016 1 
•: 'J01 62 
0 00163 
0 00164 
,·, nnlt" "' ... v v • ...) 

1 rtQ1A ·:• "-' .. "'\ .. _ 
OOOlf.. l 
007400 
041-002 
0 44 1J02 
0 0~04 2 

0011)00 

R 
A 
A 

A 

" 0Q1<=c onO'I"" '' ..,. .._, ,_, ~~,., ·- ,... .._, H 

1) 00166 
(11)0167 
000170 
0 0017 1 
(J :J0172 
··nr· t -,.-. . • ) J ,· .;, 

"')" 1"'. •• l u t .... 

000000 
0 0026 0 
00000 0 
000 0 00 
0 0000 0 
000000 

:: .~HRY NAI'1 ES: 
8 00000 R CA2B 
':X TERNA i.... NAI'1ES 
::~ -.' M P.OLS 

A 
·" H 

H 
A 
~ 
H 

124 
12~ 
1 26 
1 ":" 7 .... , 
1 ~0 '- "' 
12 ~~ 

1 30 
1 3 1 
1 ':'':> " .... 
: . ..... '"' -..:- .,:; 

134 
1 .... .,. . :,. J 

1 36 
137 

CAB :) O 

CAB90 
CABTCB 
N260 
CAS GI'l 
TRB 
TRC H!i: 
I'! AX 

EQU 
RDF 
: ~~ R 
I f·~ R 
T :< E 
j ~i p 

RES 
DATA 
DATA 
DATA 
DAT~ 

DAiA 
.D ATA 
S ND 

('1.0 0 1 4 2 R FET CH 

000002 A B 0000 0 0 R CA2B 
' 00055 R CABG 15 00006 4 R CA BOE~ 
u 0~161 R CA~50 0001 66 R CAB90 
r ~ O l54 R FETlO 0001 4 2 R FETCH 
000 463 A RHW 00047 1 A TEN 
nQO I73 R TR CHR 000076 R TRM10 
000 126 R TRM40 000133 R TRM50 

0 ERRO RS AS SE MBL ' ' COMP LET E 

1 9 '3 ..... •.:J 8 4 1{) 0 

lf. 

CAB 90 
.~ - . , 90 v n .u -

0 

(I 

fl26 0 
0 
r, ·.· 

0000 3;·· 
00001::: 
000 1 67 
0(10 174 
000136 
000 1 :) 1 
0000(11 

102 

R CABOlO 
R CAB05 
R CABTCB 
R MAX 
R TERM 
R TR M20 
A X 

IF' LEFT BYTE 

F ETCH RIG HT BV TE 

S ET FOR NE XT BYTE 

FET CH LEFT BYT E 

CLEAR E RRO ~ IN DI CATOR 

UPDAT E RET URN ADDR 
NC<T BYTE )Ct i:IIR 
RETURf'i 

TERM CHAR BLOCK ADDR 

S I G tl FlAG 

CURRENT CHAR 
MA X NUMER I C CHAR+l ( SET 

00004 1 
00 002 4 
00 0 1? 1 
00017 0 
00 0 1 72 
000112 

R 
R 

R 
~: 
R 

C ''BO ' ..., H • .&. •:. 
CAB 0 7 
CASGii 
N260 
TRB 
TRM30 

BY CA2B ) 

E:65 ) 

0 1 
G 1 
D 1 

0 1 
(t 1 
; , ; 
l • • ,, . 
v • 

0 1 
!J 1 
;, 1' 
l' 

0 1 
Li 1 

0 1 
t t , , .. 
,, . 
v • 

0 1 

0 1 
0 1 
0 l 

(\ . 
v • 
n • v 1 

c 1 
(I 1 
" . 
~· 1 'J 

r. 1 
v • 
{ J , 
•.• ... 

0 1 

(l 1 
.- . 1 
'·' L 

(l 1 
n 1 .., . 
,., 1 
" 
Ct 1 " . 
D 1 
G 1 
(l ( ... ... 
.- . 4 
;; .1. 

. -. 1 
'·' 

.-. . 
·-· ..L ..... <I 

C· • 
n ~ 

• • 
·' ' v l 

l'l i ·-· .. 
,, . 
l ' .' 

n , 
• • ,_. .\ 

. -. ' 
:; ·'· 

:·1 ·-
r • 

f• ' 
·-· J. 

:;; , 
~· . 
. -. . 
'·' ' 
0 ! 
... _1 ·-· ,-. . 
·-· f . • 
·-· 1 .. . . · 
:) 1 
0 1 

0007 4 
0 ..• ···, ..,. I;" ·-· ) ( ._. 
O.,o..,r:: 

\, I OJ 

.-. 0 ... ... .., v u.r.' 
t. •) ..... .., .:;, 
'J 0 V I 0J 

.-, IJ' ,., 7 ·:• 
'·· y ( / 
,..,~. r., r..·. 

1.) ... . _, 0 .... 

(1(1081 
.... ·"~ (' C· .-. 
IJ I,J • '-' .:,, 

1-. ,.. 0 .-. ...... _, J •::0 .;, 

ooo:::4 
.-. ' I l-' .-. e 
•.·(. IOj ,...J 

••• 1) u· .-::, 1= '-"'• CI'..J 

.-. u· ,-, ·=· 7 
'-' 'JV • 

00088 
ooo:=:-;, 

0009!) 
00091 
" 0 " ,..., ,., u f.l ;) c. 

r. t1 t'• •:l "'.> v !J I.J _, •.J 

~·o n~4 '-' v :;> 

00095 

''0"~"' iJ l.,i 7 r:, 
.., u· ( ' '-=• :• 
0,.1 I J f 

nnno.-. 
I) :..; ' J ..; i:J 

000'3'3 
,., rt 1 n I'' 
·-· '"' ·-· J 

~'~(i'' f11 t,; ! -
r, 0 ' ,., ·:> v J. ._ L. 

;J0'r,A 
..i. v "'i· 

00 1 05 
n ~-, 1 n c. 
vo..• 4 \.' · ..J 

0 0 1 0 7 

Ct fJ 1 11 •:':1 
OJ \,. J. \,0 O_,o 

0010'~ 
"01'·,··, u l • 

0 0 1 1 1 
f• •) • .< I, .& 

0 0 1 
.-, 'I ' v' • 

'! •j . '· < ~ • 
.l .,::. 

i A . ., 
.... ,. . .. .. ~;~ ,_. v J. .1 .. . 

(:0116 
•"···;" " "7 f..l • .&. .i. 1"' 

,.. .... 4 .. •:J 
v v J. .1 •;J 

o u t1 9 

n .-. • "'"' .-1 tt ,_. J. c. '. 

... •'I .. .-.. -. 
'~; \ .l C~ 

r • • -. • - • . - • 
I} 1.,1 L C. J 

,· , 1"1 4 •:0 A ·-· ..... ... '"- .. , 
!"! f: .. ·=· ,;· 
'J - ; , '-·- •.J 

r, " 1 "=' .~· •J ... ...... '!. 1 

•'"'~ .-. . -~ --
;J \.; l ~ •. 
0 o"o •I ""' f'"o 
1_, i,.l .1 .::. -:. 

'J ,., t -=- •::> 
... ~ L- J 

r. r· .. ... . .. . 
... ·' .L ..... 1.1 
.-, ,, 1 "':t 1 
·-· OJ ... ·- · 
! '! •• , 1 ·:· ·=-' ·-· '· ··-· ... 
.-, n -t .-. • ' 
... u ~. .::.·-· 
r; .-. I . .., .1 
..., •.• .,., J"1' 

- ' - . ••• !' • 1 .-. r..~ ·-· .... ._. . . 
t"o ~~ • ..-. /" 
IJ '·' .L .;. G 
,-, .-, 1 ·:. 7 ·-· '- . .... .. 

. -------- ----- -----·-· ... ·-- -... --·· ... ~·-.. ··. --·"'·· ............... .... .......-. .._-.. ··---- ... - ···---·-----·· .. ,.. ...... ______ ______ .... -------
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E.2 VORTEX L ISTi t'fG CA2B PROGRAM PAGE: 3 LlSTING .PAGE ( 266) 
: 

2:5 CA2B ......... c._, 24 
;~ '3 CA BOlO 60 

.. ~ 5 t CAE012 48 
' . 6 1 CAB015 52 58 73 . . . .. - . 

70 C AE 020 4 3 7 6 
35 CAB05 4 1 ..... -. c. ~"B')"" \..• H l.. I 39 

124 CAB 50 6'":' 
"' 66 104 

1 30 CAB90 26 0~ .... , ~ 126 127 
' ... ' J. ,.:) J, CABTCB ..,n 

·.:· v 1..,, ..... ~ CA SGii • ., '=> ._, ~ 40 62 
120 FETl.O 1 1 4 
1 1 2 FET CH 2 4 3 6 ~0 5 7 72 !19 123 
1 36 MA X 28 45 91 ....... N260 94 J..JC. • 

2 1 .... H I l "· . 11 6 
20 TEN 56 59 

1 (I 5 T E R 1•1 C"> ..... c. 58 *'7·") ' ~· 97 98 99 
< .-,A 
.l .:> .. TRB 8 1 

,..,,. 
:>o 1 0 1 

1 35 TRCHR 86 9 0 93 106 
8 1 T RM 1·0 10 7 
84 TRM 20 ..... 9 

C• 

90 TRI'1 30 85 
9 9 TRM40 87 

10 3 TRM50 '32 9 :5 
1 8 X 29 ~4 

~· 11 5 1 2 1 

. . . . 

I 

• 

--·--·- --



E.2 VORTEX L I S TING I'! DYE PROGRAM PAGE 1 LISTING PAGE < 

SUBROUTINE - - MOVE 
1 Ill 
2 • 
3 !I 
4 Ill 
5 • 
6 !If 
7 II( 

8 ll 
9 !II 

P UR POSE - - ro MOVE A BLOCK OF N ~ORD S rRD" ADDR r TO ADDR T 

CALL I NG SEQ UEN CE 

10 * 
1 1 !II 

JSR 
DATA 
DATA 
DATA 

MO'v' E• X 
N 
F 
T 

EXIT PAR A1'1 ETER S 
12 "' 
13 !II 
14 !II <A ) AND <B) RE ST ORED 

:JO OOOO 
0 000 0 1 
;) 0 0 00 2 
(! 0 0 0 0 3 
::· 0 0 0 0 4 
.. 0 000 5 
0 0 00 0 6 
li 0 00 07 
OOG0 10 
~t00 011 
J 0 0 0 12 
nooo 1 3 
JOOO 1 4 
::' OC0 15 
~ooo 1 6 
0000 17 

OO C0 20 
0 0 0 0 2 1 
u ooo 22 
0000 23 
~ 'JOOZ 4 
0 0 00 2~ 
1)000 26 
:.; ('OO c7 
0000 3 0 
;) :' c 0 3 1 

000 032 
;)!)0033 
1) 0 0 0 3 4 
!) 0 0 0 3 5 
····'oo~-' ... . J .. .;. o 
·:: ')(1037 
0 00 04 0 

:)000 41 
•)00 0 4 2 
... ;"" f'• "' 4 ~. '.;'{..'UIJ .:> 

') 000 44 
C000 45 
;;30046 
:);}0047 
0 0 0 0 5 0 
. .-. 0 "' C" 4 

· . .. •!t..t..J l 

000052 
··· ooo "' · ... ·-· ·- ,_, -~ r-r·oo "'• ._, •.• I ._I "'t 

0 0 00 55 
000056 
., " 0 0 "' ..,. •.•V J-' ~" 

0000 60 

000001 A 
00{1 0 02 A 

000000 R 
07 4 0 5 5 .~ 
0 ~4055 A 
0 640~~ A 
0 15000 A 
005 2 11 A 
0 0!51 1 1 A 
00 4241 A 
00 4 3 41 A 
05 4 0 4 4 A 
0 1500 1 A 
14 50 0 2 A 
0 " . 0"" u 1 f v ... A 
000032 R 
025 0 01 A 
03 50 0 2 A 
00 74 00 A 

R 000020 
0 1600 0 
0 :5 50 0 0 

A 
A 

00 ::.11 22 A 
OO::i 1 44 A 
04403 0 A 
00 10 07 A 
000 0 20 R 
034 0 25 A 
00670:1 A 
0 0 0 003 A 

0000 32 
0 15001 

R 
A 

1 2 5 00 0 A 
01)5 01 2 A 
01 50 02 A 
• ~. "'CI 'IO A ! c:. ,.) • " 
0050 1 4 A 
007 4 0 0 
0 0 0041 

A 
F.: 

00 "'3~~ A , _1 '- '-

00 5 344 A 
"• 6 •'•" Q H/• U J. IJU 

0 55 0 00 (l 
0 44 007 ~~ 
00 1007 A 
000041 R 
014 006 A 
O '"' A r,,.. , 
\: C "'t • .. • tr '=' 

.. , ,.., 
034003 A 
006 7 05 
·' or· o " ·" ll J u .;. • 

000000 
0 0000 0 

A 

A 

;: • " 1· "' ••• "l " ,. E "' ... 11 , I""-. I J M I I -

00000 0 R MO VE 
~ >~ T E R~HH. N A ~l F.: S 
SY!1 BO L.S 

.15 * 
16 X 
1 7 B 
19 
c:o 
21 MOVE 
22 
2 3 
24 
2 5 
26 
2 7 
2 8 
2 9 
30 
3 1 
':) ';) 
~· ..... 
33 

3 4 
~ --..;, . .) 
36 

EQ U 
EQU 
TITLE 
N AI1E 
EQU 
STX 
S TA 
S TB 
LDA 
CP A 
IAR 
LR LA 
LS RA 
S TA 
LDA 
S UB 
JA N 

LDB 
L D )\ 
ROF 

3 7 ~ 

3 3 !I 
3 9 !I 

MOVE FORWARD 

4 0 MOir'lO 
4 1 
42 
43 
44 
45 
46 

47 
4 8 

4 '3 !W 

EQU 
LDA 
S TA 
IBR 
I I< R 
H lR 
J OF N 

I D" ..... ;'' 
I J t1 P 

::; o ~ MOVE RE VERSE 
51 ~ 

52 
S 3 
5 4 
5 5 
56 
57 
58 
59 
6 0 
6 1 
6 2 
6 3 
6 4 
6 5 
66 

67 
68 
69 
70 

.... 1 l 

72 
73 
7 4 
7 ~ 

MOV2 0 

MO'v'30 

110V 4 0 
MOV 5 0 
A SAVE 
BSAVE 

E QLI 
LDA 
ADD 
TAB 
LDA 
ADD 
T A >< 
ROF 
EQU 
DBR 
DXR . ~ ~ 
;,.... .L' t-; 

S TA 
T t-' r . 
1 J l ,., 

J OF N 

LD A 
L .... .... 

JJ £ • 
I D ... ... " 
I J ~ P 

B <' <"· .:,.:, 

B~S 
DAT A 
DoH A 
E N D 

1 
2 
rl O '/ E 
~I 0 V E 
• 
r10 v 5o 
AS:HV E 
BS: AVE 
0 •,J ' .... 

1 
l 
NO'v' 40 
l , X 
2' X 
!•10V 20 

1 ' X 
';) " 
L_ ' ('\ 

* 0 , B 
0 , X 

MC V 4 0 
MOV10 

M0\1 50 

* 1 , X 
0 .. X 

2 ' >~ . ..., 
u ' (\ 

0 , B 
., " L. ' .. 
~HJ 'v' 4 0 
MOV 30 

A S A \IE 
B S A 'v' E 
~10 v 50 
,., ~l ..;:. , ,, 

1 
l 
0 
0 

00005 7 R ASA VE 0 0 0 00 2 A B 
0 ~ 0032 R MO V? O 00 00 41 R MOY30 

0 0 00 60 
00005 3 

R BSAYE 
R MOV40 

0"000 0 R MO VE 00 0 001 A X 
0 ERRORS A ~ S E M BL Y COMPL ETE 

'? . ., 
,· .... 
17 
74 
4 0 

AS: AVE 
r. 
SSAV E 
MDV l C 

4 1 
2 4 
4 6 

67 
E· 3 
6 8 

SAVE RETURN ADDRESS 

GET CO UN T 

- (A) --
CLEAR SIG N 
S AVE AS LOQP COU NT 
GET F' ADDRE S S 

T ADDRESS. 
JUMP IF' RE VERS E MOVE 

<B ) -
< X) -
CL EA R 

F AD!IRE ,5,: S 
T ADDRE.SiS· 
LOOP E ND FLA G 

GE T WORD 
STO RE WORD 
:B U11P PO I MTERS 

BUMP LOOP COU NT 
MOVE NE>n WO RD 

GET RETURN ADDRES S 
RE T li ON 

' ""'''' 

GET 
ADD 

F ADDRE SS 
c o u ~n 

GE T 
ADD 

T ADDRE SS 
COUIH 

CLEAR LOOP END fLAG 

:B UI'!F' PO INT ERS 

GET WORD 
S T ~.1 R 1:.. W 0 R D 
I:U t1P LOOP CCJUN T 
MO'·/ C: NEXT WOP. D 

GET RETURN 
RE '!' !JRtl 

LOOP COUNT 

ADD RESS 

RE T!..! l': l·i AD D RE SS 

00 00 20 
000 (J56 

R MOV1 0 
R MOV 5 0 

-·----·- - --..... - ·-~·"··· ·-·· --· .. _ . .. ~-·- ......... ... _ - - - ....... -·-- ----. . - ....... ·-~---.... ............. ....... . . ..... ... . . .. 

• 

00 OOOOl 
00 00002 
co 0 00 03 
0 0 00 004 
0 0 (1 0 0 0 5 
Q(! OOO OE. 
ftl) 0 00 0 7 
···, .-. 
I) V 

00 ,, (• ., '··' 
r. " ,_, '·' 
I) ~) 

0 ,, •J 

0 .·, •) 

I) I) 
.·~ .... 
••• '.1 

ro " 
1J ·-· 

0 0 
r . •t 
v '· 
,.. .. J 
I . I I 

0 0 
.... .~, 

'-' :_ 

r1 t• vv 
r. .- . 
0) v 
,·, ,-. 
.... v 
f• .... 
···' ; _i 

"" -._: I) 

t • n 
.,., •J 

"" 1.,1 I) 

,-, n ._, ·-· 
00 
00 
,... ,., 
,_, 1..• 

3 0 
r. ~""• 
;,..• ·~ 
,-! n 
._. ·-· 
•l !1 •.. o,; ,, ,·. 
v ._. 

f\ .-. 
"' ;; 

(I I) 

0 :) 

U 
.... . -. 

'·' . . . ' .. 
I} 1,1 

.-.. -. ·-· .· 

- . 
tii.i 
t . . -, 
.,., '·' 
(! !) 
,. . . .. . . . . .. 
(", .-. 
' I ' I 

r . ... 
' ' . ' 
• j I : 

--~ ··~ . . . • .. 
.. ( , .. 
.·. . : 
·•' . •' .-. . ·, 
, ' I_! 

.-. ; , ·-· .... . . . . 
~- ·.• 

.... (t . . . '·' 
••• :· ! ' ., - .-. ... ·-· 
ta I • ........ 

00008 
0 0009 
000 1 ;) 
(10011 
'J' •J (' i ·:> ' .. . ... '-

000 1 :3 
0 0 0 1 4 
00 0 15 
0 0 0 1 6 
•' (1 0'.., v l. ... 

0 0019 
000 2 0 
0 G 0 2 1 
00022 
0 0023 
[;1)0 2 4 
1) (10 2 5 
0 00 2 6 
.~ .• •. G .... .., 
\,I '•' . C. l 

' ' u·· .-, ·=> 0 
·- • .. ~ v 
r'u· o·=· q > ..... . 
nno -.· 
IJ .... I ..,:o (I 

0 0 0 3 1 
0 0 (! ':• ·:> 
- v· . .Jt-

no ,., -. ..... 
J I.J .j .~) 

'J t, r. --=· .-t ' ~ .. v ._., 
00035 
(. " ,.... ....,;. (:. 
~-.· -• •.J ., 

0 003? 
000 3 :3 
" l"' [• . ., ·=-'·' ' .1 -.J ~ 

C O:J 41 
(', (t .~ 4 ·:> v .... ... ..... 

r• f• rl .-t •-::. 
'..1 1.' •- "'T • •• • 

0 00 4 4 
1~1 (I f"t ..,.1 1'\ 
V VU'"TW 

( I 1•1 1'"1 ..1. ~ . ~· ,_, ...,.- ._, 

(! 0 0 4 7 " ,., •"" ... .. , 
vv;;·~ o 

000 4 9 " . ., "' ~ ., u IJ . .) r.. 
;')\)0 51 
~J . I' "' . ::. , li.,I . ..Ja... 

··; fl I'J c- .·-. 0 • ..) .;., 

. . - e ,.. 
IJ li li .... • .. ~ 
000~5 
.·1 l'' r-· C' _,. 
•, I o..l ._l •: • 

. . .. . .. .. 
'J u l! :::; ::: 

•) o'o i' o , · •' • 
1,1 1,.1 0 ... 

U· u·(, ,:; 
-~ .. _, .. .-..... -. ,.- .··, 

- ' '·' ' ·' C• ,::_ ,.. .·. .-. ..- ..... 
',J t.' .... "= ;, 
.. , l.l ••· .: ~ 
... l.. ·J .. , 

.. ,•, .· . .. - ~ 
• t •.• '·' r,;. ,, 

.-. -.. -. ..... ,·. '•' l; ·-· ( .... 

,., 'J~ ,·, ... : i 
'" ' '-' ~J. .·. ~- ·, -, .-. 
o

0
l ... ; OJ ... . :: 

· ·~ . ' ...... .... . 
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' E ~ • .::! VORTEX LI STI NG 

52 M0\120 3 3 
60 MOV 30 6 6 
7 l .,.. 1'1D'v'40 3 0 4 ~ 6 :5 

. .,. 2 ... 110V:50 .... -;, 47 69 ' . , . c:. •• 
21 MOV E 1 9 20 
1 6 ., 

" 25 31 32 
~6 57 6 4 

• 

• 

• 
• 

. . 

• 

HOYE PROGRA M P,_ GE 

3 4 3S 42 4 S S 3 
7 0 

• 

! 
: 

• 

S4 

• 
• 

LI ST IHG PAGE < 

• 

268) 

-. 



E. 2 VORTEX LIST I HG 

OGO OCO 
'J 0 0 0 0 1 

0 00002 
~1 0000 3 

'10000 4 
U '' n 0 0 .-'J u .... 

"Q OOOE. 
· · •· u .. , ,., 0 .., 
··.' o,; .-

:; ooo t o 
"000 11 
,., 0 0 0 1 2 
·· " o n 1 '"' C,.l ...., p -.. ..:'I 

00 0014 
;, •) 0015 
. 0001 6 
1J(l'J017 
!'j (! 0 0 2 0 
: .• 00 .021 
·1 a o o 2 2 
'J ') 00 23 
"' " ....... .-- ... " ..J!,.;UC ..-
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0 00 033 R SX 000464 A THREE 
0 ERROR S ASSEMBLY COMPLE TE 

0 
~ 3 
50 
29 
4 7 
4 5 
4 6 
48 

$: S E 
DE P Ml 
L.DEUlY 
I D I A ,, 
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LDLA '{ Q 
._. A 
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• E. 2 VORTEX L I S TI NG $6[ PRO GRAM PAGE 1 L I S T I H G :'A 'i E ( 272 > 

00000 1 A 

• 

00 0 040 A 
0 0 0 0 0 0 A 
0 0 0 42 0 A 
0 00 42 1 A 
0 00 46 0 A 
0 0 044 0 A 
00000 1 A 

! , •• " ... 

1 VOR TEX S ET 1 0 0 
3 T I TLE S 6E 00 

5 ~~~---····~~···~*· .. ···~···· · ·· · ··········· · ·· ·· ·····················~·· 00 6 ~ . • 00 
7 • D P I N T E G E R T Q D P I N T E G E R P 0 ~ [ R • op 
8 * .• 00 
9 * ( $ 6 E > • 0 0 

1 0 • • 00 
11 * FUii CTI ON r TO CALC ULATE DPt••DP2• OPt AND OPe DP lHTEGERS • 0 0 
12 ~ • 0 0 
1 3 * ENTRY: A:B = OP1 * 00 
1 4 • • 0 0 
15 * CALL I NG S EQUE NCE : J MPM $6 E W. 00 
16 • D A H > DP2 * 00 
1 7 liE • • 00 
18 • EXI T : AB=OP1* * 0P2 • 00 
19 • X S AVED • 00 
2 0 * • 00 
2 1 * ERROR S : OVF L S ET .: 00 
22 ~ • 00 
23 • (~ B =~l AX DP I NT EGE R Of' CO RRECT SIGN * 00 
24 ~ ~ 00 
25 ~ · · ·· · ·· ·· ··· ··· ~ ~ ....... . ............................................... 0 0 
2? ··· · · · ··~·· 00 28 liE ENTR IE S liE 00 
23 ·- ~ · · · ···~ · 00 3 1 tlA I1 E S 6 E 00 
3 3 ~ ~~·*••w.~~~·· 00 
34 ~ E ~ TERNALS • 00 
3·~ ~~~-~~-~~~~~~ 0 0 
37 I F F VO Rl E: X- 4 00 
3 8 GDT O F RMW R2 00 
3 9 I FF V OR T E X -2 00 
4 0 GOT O f RMWR 1 00 
4 1 EXT S S E S DF' TW AR E P ARAMETER XFER 00 
4 2 F RMWRl CDNT 00 
4 3 EX T $6 M SOF TW ARE DP INTE GE R MULTIPLY DO 
44 F RMWR2 CONT 0 0 
4 5 ~ ~ -~~••~ Y. Y.~•• DO 
47 ~ S ET BLO CK • 00 
48 ~Y. ~ ~~-~~Y.~Y.•• DO 
5 0 ARS: I S ET 0 4 0 TE ST A- REG B I T SET 00 
51 B O S ET 0 BI T 0 00 
5 2 MT SET 0 4 20 0 0 
53 BSO S ET ~lT+l 0 0 
54 BR 15 S ET MT ·:· 3 2 • 00 
55 B S l ~ S ET MT +1 6 00 
56 X S ET 1 X-R EGIS TE R 0 0 
58 ~ ~ ~ ·~-~ ~- ~ 00 
59 ~ MAC RO S ~ 00 
6 0 ~~ ~~~~~~ ·~ 00 
6 2 DIM MAC 00 
63 I FF 'v' ORT EX-4 00 
6 4 GDTO F RMW R l 00 
6 5 CALL S6 M S OFTWA RE DP INTEG ER ~U LTIPL Y 0 0 
6 6 D AT A P<l) 00 
6 7 GOTD FR MW R2 00 
68 FRM WR l CONT 00 
6 9 DAT A 01 05 22 7 BCS DP IN TEG ER MULT I P LY DO 
7 0 DATA P ( l ) 
71 F RM WR2 C OriT 
~ ·• ,. c. 
7 4 F S E 
75 
.., h ,. -
77 
..., o'j 
,. v 

7 ~ . -
S C F'R f1WR 1 

82 F RM WR2 
83 
::: 5 LD A B 
86 
0 "? 
U < 
n •• \ 
0 •:1 

8 9 
90 
9 1 
92 
9 3 
9 4 
9 5 
96 

FRM I.IRl 

F' RMWR2 

9 8 L DABDl 
99 

1 0 0 
1 0 1 
.. ,., 3 
;. t• ·-

10 4 
1 .. , C" 
~ ' ..J 

106 

L~ A BX 

1 08 MOVP AP 

> ~· ...., r· _ JI M_, 

11 • r· •, H - · 

Ii-F 
GOTO 
CALL 
GOT O 
C OliT 
DAT A 
C DfiT 
E 1-H'I C 
~~ AC 
I FT 
IF F 
GOTD 
l.D A 
LDB 
GDTO 
C 0 I'IT 
DAT A 
DAT A 
corn 
E MAC 
I'I AC 
T "'? ( 'J ' '-.., 
: r'IC R 
C"M At• · ..... ,-, , . .., 
r·1 A c 
LD A 
LDB 
EMAC 
r1 A c 

' '"' R r E '-' - ""' y WI I , , c:; 

'·.IO R T E X -4 
r R rw R 1 
"' ~ E .... ·-=· 
F" R r-ti~R2 

01050 3 6 

·,.'QRT EX- 2 
VOR TEX-4 
F' fHl WR l 
p ( 1 ) 
F' ,· 1 ~· + 1 
F Pt1t~R 2 

0 105 0 3 2 
p ( 1 ) 

P(l ) t X 
P ( 1) + 1 .>( 

0 0 
00 
0 i) 
,) (I 
.·. ,.., 
u •. 
. , .-1 

• '· ~ 
(! (I 
r ~ .I 1., 

00 
0 0 

BCS PA RAME TE R Xf'ER ou 
00 
00 
00 
0 0 
00 
00 
I) I) 

00 
00 
00 

BC S LO AD AB 00 
00 
0 0 
00 
0 0 
00 
0 0 
01) 

0 0 
0 0 
0 0 
0 I) 
00 

• 

0 0 0 01 
0(100 3 
0 1) 005 
0.0 0 0 6 
000 07 
0000 8 
0 0 0 0.9 
0 0 0 10 
0 0 0 1 1 
0 0 0 1 2 
0 0 013 
0 0 0 1 4 
0 0 015 
000 16 
000 1 7 
0 00 1 8 
000 1 ~ 
00 021) 
0002 1 
000 22 
0 (1 023 
00024 
0 .. , ,, .-. C' 
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000 44 
01 046 
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00 0 48 
0 •) 0 5 (1 
0 0 0 51 
" " O r -. U '.1 I ,J C 

0 0 0 5 3 
0 !) 0 54 
'u '· o "' .,. .... ··' .J 
0:) 056 
0 '.10 5 8 
0 •) 0 ~; 9 
0 0 060 
Q:j 06 2 
(1') 063 
Q:j0 6 4 
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0 0 06 7 
0 ~I (I b ::; 
f'\ .-, r . C.. t"'\ 
I) o I f,.l 0 .=' 

OJ O?O 
(I :·1 I I 7 i 
- - - t -1.. 
'• ,, ,. 7 .... 
I,J • \) .::. 

0) 0 ?4 
'u ., ""' 7 r:: •) ,. ....; 

O:J 07E. 
0 •) 0 / 7 
0 ., ,., 7•::0 

• ... ., '.J 

0 ')0 79 
0 ·.1 0 80 
G •(101 

·' - u 

l) 'J0 82 
OJ08 3 
00 08 5 
" .. ( • '"' b" '·' -' 'J 1:) 

0 ,., (; ·=· '":.1 •.J v o' 

O .·,u-·=·~ - . .., ·" 
Q :J(I8 '3 
0 (I(; ·:n) 
0 .·, 111 .-. 1 

~ -~ .J. 

00 0 92 
O::t 0 9 3 
0009 4 
000 95 
0 ::1096 
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E.2 YORTE ~ L l STING $6E PR OGRAM PAGE 2 L I ST I.to!G PAGE < 

') 0 0 0 0 0 
•. , .... 0" 01 
'J "' v 
·: ;)0002 
... ....... r., .·.~. 

iJ VIJViJ.:> 

• 

0:::4174 A 
Of:-41 7 4 A 
0 5 4174 A 
03 4160 A 

i_;;1Q(i 04 01 ~ (1(;0 

(; 0 0005 0 2 5001 
,. 
H 

A 

!"! 'J. l"l !"• 0 '" ~ ·•' C• 

•'1(1'..,'' 07 ... ., v ~-' ,.., ,,,.. ,., 1 0 
'·' v ~ .... 

:' '"' n " 1 1 ••• v 
0 000 1 2 
1"11"<nf'l1~ 
\,.' . ., '-' ... -
U000 1 4 ....,,....on ,.. .. r 
'·' v L' \.i .a. ·J 

.) 0 0 0 l 6 
0000 1 7 
·n""" ..... O 1,. l,r U fJ C. 

0~002 1 
C0 0 0 22 
. , n " " ..... -:v'"'uu c. ...... 
000 024 

none ~·.: 
~-· ... ~ .., .. n " ..., .., :.1 ll I, 1,1 C, ( 

(; 0 00 30 
oooo:~ 1 

000032 

'' O 'J n-=· ~ u .. . .. ,_, .:; 
:) 0 00 34 
0800 35 

054 1 7 1 
OE- 41 71 
0641 7 1 

A 
A 
A 

;~0 5031 A 
1141 €·2 •.• 
1 141 E.2 A 
001010 ~~ 

Oc r:: . ..... , 
.JJ.C J 

00502! 
114 1.60 
00101(: 
00 0143 
0141~2 
11 41:32 
00101 6 

A 

Oon .-1"'" .... . .... ..;. .;. "" 
0 1 41:51 ~~ 

00100 ·~ A 
OOG1 3 ? r: 
00 1 000 
00014 7 

01414 1 
001016 
0 0 0042 

{.j 

A 
R 

0000 3 6 0 1 4137 A 

1 0 9 
1 1 0 
1 1 1 
l 1 2 
1 1 3 
1 1 4 
11 5 f C: MURl 
1 1 6 
1 1 7 
1 1 0 ._, 
1 1 '3 FRMIJR2 
1':'0 . ,_ 
1 2 2 STA B 
123 
l24 
'2 ... ~ .J 
1 ';;t f. 
"' L.- ' 

1 • .-• .-. 
.l c.. 0 

129 F Rt~IJR 1 
1:30 
,, .-.. 
.L .::.· J. 

: 32 FR MW R2 
1 .-.. -. ·-· ···' 
135 TEQlAP 
1 "'.) ~ .. ~~ 
1 -=· "7 ·-· ( . .-.. -. 
J..,jO 
1?9 
• ·J 

1 4 ' • • 
1 4 2 
1:ll..':> . ~ .... 
144 
1 ~ :..,...j 

TGE AP 

147 T NAP 
H-S 
149 
1 5 0 
1 :52 TNZA P 
.. C' ~ 
.L ..J ..:> 
1 C:4 . ..., 
' "'"" ·" ._. ,J . -~ 
.1 - · / 
1 ~ ~ 
... ._, 1..' 

· ~ -... • .. I :;t 

! 50 
, :. -::> 
... ·-·· '-
1G? 
... ._. <J 

T~ .... p 
I r H 

TRA P 

IF'T 
I FF 
GOTO 
LDA 
S TA 
GOTO 
I~ MN T - u 1 

DAT A 
DATA 
DAT A 
co rn 
EMAC 
MAC 
I FT 
I FF 
GOTO 
'\" T ..... 
'lo> I r-1 

S TB 
GOTO 
co rn 
DATA 
DATA 
co rn 
Et1AC: 
NAC 
LDA 
DAF:: 

I A. ""':' -· ..... ~ 
r.· "·1 ·" I~ ._ • r-. """ 

I" ,., ,-. • n ,_. 

L Di~ 
SU E 
~'A p 
F- "r! ··": .--J•·• I .. 
r·: A c 
LDA 
J Cj ti 
E 1·1 .. , c 

'M J 

t1 " ,... . , 1_. 

LD A 
..J A t~ Z 
E., ,.,,... 

I I ,, • .. 

M ~· .. .. -. 
l "i t-i t,HO 

' T"O ""': '- -,, 
I (' 0 ._. ....., ' 

!='"t•• : ·r .. . . . . --

VORTEX-2 
VORTE>~- 4 
F l<: r1 WR1 
p ( 1 ) 
P <2) 
F RH WR2 

01050 37 
p ( 1 ) 
P ( 2 ) 

vornEx -2 
VCII<: TEX-4 
F ~t-1W R1 
,... ( t ) 

' . ' 
P ( L1 +1 
,-~ ..... ·· ~""' r l"'. n N "c. 

·,·J- • .~ e r • . -. ""' J. I) ._1 V ,;:o ~ 
r•. ( • ., 
I -. 1 ,.• 

p ( 1 ) 

"'r ( ~. ' .:. ,I 

.... f 1 . 
r ' ~· 
0 l' .. ;. " 
I ~ L - ) 

r· r .. 3 ) 

..., ( . ' 
r • ' 
p ( 2) 

~· .· ... _. ';
... ,_ r 

164 
165 
167 

? r G ~ST +PC 2),p(J) 

.. ,- 0 
J. C".o IJ 

t c ~ . ~-
1 7 1 

172 ,.., ..., 
J. •" ~ 

175 

1 7 6 

1 7 7 
1 "7 0 t' • .., 

1 ... ... 
( :;> 

1 0 0 . ..... 
1 ;-, ,... 
.. oc. 
1 

,.., .-, 
0 .;:, 

1 84 
1 :> ·:.;;~ . ) 

1 0..: 
.a.'-JV 

139 
1 '3 0 
1 91 

1 <:1 ? .. ,_ 

194 

1 9 5 

Er~,~~c ... ~--·~ ~ ~ ·* · ~ ~ - ·~- ~-~ 
~ STORE GP S LOC ~L:. Y ~ 
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.... .... £ 
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E€.6 1 
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.-. c. i". ·~ 
,., n .. .., 
....., j<. t ... 

r" ~~ ..... 
- I • f'• 

I ' -._ h .. ;. 

T r. •.• ,., 
1""1 ': • , .. . ". ··. ,..., 
I ,-.. "/ 

._ ~"-

:. D A 
r• - , .-,... ~. ;•, 

: .... i ·J 7 ..... ; , '" 

T ' J ' ' • p 
• I 1 ~' 

.JMP 

·r " ' ..,. A p ! 1 I ' 

I 1 ' • _. 
.... ,. .& 

DF't:!::G F 
r ,.. :L ,., .,. 
c.r::. c•rl 
(• 

OP2 

... . -. .. ... . . .... ., ~ .. 
Lt ,. .i 

:J P!+l 
[(, f:.[CN 

,. E ·· r.: •· E , ,j··.,,,, 

OF'l 
~ ~ .. + 1 l J r" ! 
C' ~ - 1 
l, b 1:• 

•l r.:· ':: ' E 6 6 0 2 0 

c- .:.: "'E R o.,.. ,.J '.J "- I 

D ;:· 1 • E 6 6 2 

r E r · .-.~ AP OF' l+ l , £6 6 0 NE 

.. . . 
'! : 

• 

t.I CS 2 UORD MO ll E AB 

:B CS STOR E AB 

SAVE OPl / It!ITIALIZ E 

SAVE OP1 SIGN 
PO IN T X AT OP2 
GET OP 2 

S AVE OP2/SET E=DP2 C2> 

SAVE OP2 O DfJ / EV EN 

ERROl'· 

-- 1 

DPl=(l ? . 
..• E "' 
I ·~ • Q lU! ( - 1) DVFL 

1 ... .. ' " 

OP lt 1 ) =0 1 

'·( E "' ,, . 1 

! 

I 
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n •, ,. ..-. . .. 
1_1 ·. • .L C,_ .;:. 

e ·:! 1 2 :?:: 
0 'J 1 2 4 
.~ 'I 
',I • ). 2 5 
,, •• i , ... ,K 

O_J l o .1. c. f:o 

!'t .·1 i -=· 7 .... . ... , ... 
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1 4 9 
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0 0 0035 
00003 6 
:)0003 7 
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1!000 44 
0000 4~ 

00 1002 A 
0000 36 R 
0340:55 A 
00~211 A 
00 5 111 A 
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0 54 057 A 
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0 03 000 A 
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0340:52 A 
00 2 046 A 
000000 E 
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0550 0 0 A 
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002000 1=1 
00000 0 E 
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000000 A 
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000000 A 
000000 A 
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SEE 

'_: 000 71 E SEE 
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(i000 3 6 R C362 
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00'.347 0 A N!NE 
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1 0 s 
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11 0 

JAP 
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IAR 
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STA 
LDA 
XEC 

C362 

C36ARS 
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C36RH 
C36SHF" 

LEFT SHIF"'f · ~ 
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GET POSITIVE SHIFT COU"T 

CDHSTRUCT SHIFT IHSTRUCTlDH 
STORE 
RESTORE R(l> IN A 
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11 t 
112 

LDX 
JXNZM 
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XDCO NEGATE AB IF" ~IGN FLAG SET 

!. ... ~!.~· 

113 
114. 
11~ 
117 
119 
120 
121 
12 3 
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12:5 
12 6 

•••••••••••••• 
• VALID EXIT II •••••••••••••• 
C36V · RDF" 
•••••••• 
• EXIT II 

•••••••• 
C36 Z LDX 

S TABX 

LDX 
J MP 

127 •••••••••••••• 
128 ll SHS2 ENTRY • 
1 29 •••••••••••••• 

C36PT 
0 

C3 6SYX 
0 

1 3 1 $HS 2 BES 0 
1 32 FSE 

1 3 3 
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136 

137 
1 3 8 
1 39 
141 
142 

143 
141 
14~ 
14 7 
148 

149 
150 
1 5 1 
t:5 a 

15 3 
154 

1 55 
1 "' .: 

..J ~· 
1 57 
1 59 
16 0 

1 6 1 
162 

. 1 6 '3 
164 
1 65 
166 

1 67 
1E.8 
1 63 
1 70 
1 7 1 
1 72 

D A TA 
C36 PT B S S 

STX 
J MP 

1 
1 
C36SVX 
C3 6 

••••••••••••••••••• * VALID ZERO EXIT ll 

··~················ C36 ZER ZERO 3 
. JN P C36 Y 

.,. .......... . 
ll! OVERFLOW II 
!'! ll! • ll • lllll • !101. * • 
C3 6DVF ZERO 

C·ALL 

LDA 
TAB 
L D ~< 
J}( NZM . . 
S DF 
J MP 

W. I! !f. • I! !4! !Ui lf. W. ll! II • 

• SFC ENT RY • 
!l!lll,.,~lf!!lllli!W.)f.!l!lf.. 

SF"C ENTR 

C36 ALS 
C36 ARS 
C3 6E 
C36 0P 

C36 RH 
C3 6SGF 
C36SHF 
C36S VX 
D3 0 

CALL 

PZE 
J ~lP* 

LASL 
LA S R 
DATA 
DATA 

DAT A 
!lATA 
DATA 
DATA 
DATA 
EtlD 

3 
$EE 

BR15 

C36SGF" 
XDCO 

C36Z 

$HS2 

C3 60 P 
SF" C 

0 
0 
0 
0 f 0 

0 
0 
c 
c 
30 

00 0054 R $HS2 

0 00 0 56 E SSE 

00 0 10 2 R 
0 00460 A 
00 0 1 10 R 
:)0 0067 R 
000117 R 
0 0 006 4 R 
00 0 4 30 A 

SF" C 
BR15 
C3t.ALS 
C36:JVF 
C36SHF 
C3 6 2ER 
0 20 0 

000076 E XDCil 

000054 R $HS2 
0004 30 A BS 7 
0 00111 R C36ARS 
0000 60 R C36PT 
00 0 1 20 R C36SV X 
0001 2 1 R D30 
0000 0 1 A VORTE X 

. . 

RESET DYF"L TO FLAG OK 

POINT X AT OP 
STORE R IH OP 

RESTORE X 
EXIT 

XFER PARAI'tETER 

SA VE X 
JUM P BACK FOR fDR~ARD REF 

LOAD AB :: 0 
TAKE OK EXIT 

OUTPUT • ARITH OYfL • 

LOAD !'tAX DP INTEGER 

NEGATE AB IF' SIGN FLAG SET 

SET OVF"L TD F"LAG ERKDR 
EXIT 

O·P A D D R E S S 
EXIT 

LEF T SHIFT INSTRU CTION FRAME 
RIGHT SHIFT INSTRU CT I ON F"RAI'tE 
E XPONEN T 
STOR E I 

R< 1) 

SIGN F'LAG 
SHIFT INSTR UCT ION 
SAVE X 

0000 56 
001}000 
000112 
000115 
000046 
000420 
OOOO lll 

E $SE 
R C36 
R C36E 
R C 36R~I 
R C36Y 
A MT 
A X 

0 E RROR S ASSEMBLY CU "PLETE 

- - ·- - ··- ----

0 0 0 0 103 

00 0 0 1 04 
00 Q0 105 
00 00 1 06 
o·o oo t o? 
00 00 10 8 
00 00109 
00 0 0 11 0 

0 0 0 0 1 1 1 
00 00112 

00 00 113 
00 0 0 114 
00 0 0 11 :5 
00 0 0 11 7 
00 00 119 
00 001 2 0 
00 00121 
00 0 0 123 
00 0 0 12 4 

00 0 0 1 2 5 
00 0 0 1 26 

30 00 1 27 
00 00128 
o o o ·o 1 2 9 
0 0 0013 1 
00 001 32 

GO 00133 
01) 00 1 3 4 
0 0 00 1 35 
00 0 0 1:36 

00 00137 
00 0 0 1 38 
co 0013'3 
0 0 00 1 4 1 
00 00 1 42 

00 00143 
co 0 0 14 4 
(• 0 00 14 5 
00 0 0 14 7 
00 001 48 

GO 00 14 9 
00 00150 
00 0(1 151 
00 00 15:::· 

i)i) 00 153 
OD 0 (1 1 54 

(!(I (1:)155 
(!{t 00156 
t, .·, (', ..• 1 <::: 7 .. ... u ..• ...... .. 
(;I) 1)(• 15'3 
00 Q:) 1E,O 

'.· .. •u· c·r1 i"' 1 ;·.~'=" ·· 

00 0016 2 

(!(; 0 0 163 
GO 0016 4 
.. , ,, 0 fi i c r: 
.... .., ~•Jt.,Jo,J 

0 0 0 1) ! 6 5 

co 0 (: 167 
co 0~16::: 
00 0016':! 
oc 0 !)1 70 
00 001?1 
00 0 017 2 

• 

• 

- _ _. 
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0 1 1 0 
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. 
r .. . . :.; .. 

000001 A 

0 00420 A 
000460 A 
000002 A 
000001 A 

0 00000 000000 A 

. 
1 VORTEX SET · 1 00 
3 ' TITLE SD2 0 0 

~ ·········-······~····················································· .. 00 6 • . • 00 
7 • D P I N l E G E R D 0 • T E R l't I " A T l 0 H C $ D 2 > * 00 
s • - ~ do 
9 • FUNCTION: TO TER~INATE A DO-LOOP UHEN ALL PARA"S ARE DP INTEGERS • 00 

10 • , ~ 00 
11 • ENTRY: NO SPE CIAL CONDITIONS ., 00 
12 • • 00 
13 • CALLI"G SEQU£NCEa JMPM SD2 * 00 
14 • DATA ADDRESS Of ~0-lNCREI'tENT l ~ 00 
1:5 • DATA - ~DDRESS CF' DO-VARIABLE V • 00 
16 • DATA ADDRESS or DO-Ll"IT L • 00 
17 • . DATA ADDRESS or LOOP RETURN R • 0 0 
18 • • 00 
1 9 II! E )( I T· : V = V + I ~ 0 0 
20 • X•A REGS DESTROYED • 00 
21 • TO R IF' Y.LE.L • 0 0 
22 II! OTHER~t S E DROP THRU · * 00 
23 • • 00 
24 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 00 
26 ••••••••••• 00 
27 • ENTRIES • 00 
28 ••••••••••• . 00 
30 NAME $ D2 00 
32 ••••••••••••• 00 
33 • EXTERNALS • 00 
34 ••••••••••••• 00 
36 IfF VORTEX-4 00 
37 GOTO fR MWRl 00 
38 EXT S6K SOFTWARE DP INTEGER ADD 00 
3 9 EXT $6L SOFTWARE DP INTEGER SUBTRACT 00 
4 0 F'RMWR1 CONT 00 
42 •• ,.,......... 0 0 
4 3 • SET BLOCK • 0 0 
44 ·········~··· 00 46 MT SET 0 420 0 0 
47 BR1~ SE T .MT+32 00 
48 B SET 2 J-REG I STER 0 0 
4Cj X $ ET 1 X-REGISTER 00 
51 •••••••••• DO 
~ 2 • MACROS • 00 
53 ••*••••••• 00 
5~ DIA MAC 0 0 
56 I FF VORTEX-4 00 
57 GOTO FRMWR1 00 
5 8 CALL $6K SOFTWARE DP INTEGER ADD 0 0 
5 9 DATA P<l) 00 
60 GOTC fRMWR2 00 
61 FRMUR1 CONT CO 
62 DATA 0 10 ~334 BC S DP INTEGER ADD 0 0 
63 DATA P(l) CO 
64 FRMWR2 CONT 00 
6~ EMAC 00 
6 7 DILD MA C 00 
68 IFT VORTEX-2 00 
69 IFF VORT EX-4 0 0 
70 GCTD f"RMWR1 00 
71 LDX ~+4 POINT X AT OP 00 
72 LDA o, x GET OP IN AI 00 
73 LDB l• X 00 
74 DATA 0 100 6 SKIP 00 
75 GOTO FRMUR2 GO 
76 FRMUR1 CONT 0 0 
77 DATA 0 1 0 5032 BC S LOAD AI 0 0 
78 fRMUR2 CO NT 00 
79 EMAC 00 
80 DIS MAC 00 
8 1 IFF VCRTE X- 4 00 
8 2 GOTD f RMW Rl 00 
83 CALL S6L SOFTWARE DP INTEGER SUBTRACT 00 
84 DATA P<1) 00 
85 GOT O FRM WR2 00 
86 FRMWR1 CO NT 00 
87 DATA 010 5374 BC S DP INT EG ER SUBTRACT 0 0 
88 DATA P<D CO 
89 FRMUR2 CONT GO 
90 EMAC 0 0 
92 Dl S T MAC . 00 
93 ! FT VORTEX-2 00 
9 4 IFF YCRTEX-4 0 0 
95 GOTD .. fR t1 WR1 0 0 
96 LDX ·, •+4 POINT X AT DP 0 0 
97 STA ,··· o, x STORE OP Oll 
98 STB 1•~-: 00 
'39 DAHl 010 06 SKIP 0 0 

100 GOTO FRMWR2 0 0 
1 0 1 FRMI-IRl COF'IT . 0 0 
1 02 DAT A · 0 10:5033 BC S STORE AB 00 
103 FRMWR2 CONT 00 
104 EMA C 00 
106 $D 2 ENTR 00 

• 

• 

0 0 001 
0 0003 
00005 
00006 
00007 
00008 
0 0 009 
0 0 0 10 
0 0 0 11 
000 12 
00013 
0001 4 
0 0 0 15 
0 0016 
0001 7 
0 0 0 18 
00019 
0002(1 
00021 
00022 
0 0 023 
0 0024 
0 0026 
00027 
0 0 028 
00030 
00 032 
00 033 
000 :34 
000 36 
00037 
0(103:3 
0 0 039 
00 040 
000 42 
000 43 
000 44 
00 046 
00 04 7 
0 0 048 
000 49 
0005 i. 
000~ 2 
0 ''"5'=' ... ... ., 
00055 
00056 
00057 
0 0058 
000 59 
000 6 0 
000 61 
00062 
00 063 
00064 
0006 5 
00067 
000 6:3 
00 069 
0 0070 
0 (I I) 7 1 
,., [l ..... , .... 
I.J .. 1 IJ t' C. 

000 73 
00074 
000 7 5 
0 . . 7 c U IJ, ,_, 
0 

•• .., ., ll Li ,.. j'. 

00 078 
00079 
D00 80 
0008 1 
00082 
00083 
00 0 84 
00085 
0008 6 
000 8 7 
00088 
0008'~ 
Oo "ou·· 1,.1 ~ 

0 0 092 
00093 
000 9 4 
0009 5 
00096 
0009 7 
0 0098 
ooo ·;:; ·3 
0 ~1100 
0 0 1 0 1 
0010 2 
0 0 l 0 3 
0 c 1 0 4 
U.('' ''<: 

' .&. ·-· v 

• 
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:.l c 0 0 0 1 
0 0 0 002 
000003 
:1 00004 
0 0 0 0 0 ~ 

.; :,) 0 0 0 6 
0 0000 7 
·:- :)00~0 

0 00 01 1 
,. 000 12 
'::GOO 
: ooo 
') 00 0 

1 ~ 
L ..,,o 

• • • . .. 
... 
.i. .,.1 

"' ,.., "' ,., ~ ..-
• .,. .... '-' \,t .L 0 

:JO O C!l? 
iJ 0 0() 20 

·~ or· ·~'='l OJ '-.' V l- . 

0 0 0 02 2 
') ·"" .~. ,... .-. •"'\ 

' ·~· 1_1 ' · ' c. ..:· 
00 0 0 2 4 

0060:::7 
000 0 0 0 
015000 
0 54 02 3 
"" .. ~"'1 l 1 l. .J 1.• u J. 

00 1 0 02 
000015 
150 46 G 
00501 :0:: 
0 1t.OO O 
CO l O OC 
GOODO E. 

05~0 0? 
'"' 4lr ... ,. . .. -v ~ "'t ..1 .1 r:· 
n1 ~ ··· o·· '.: •, ,1 I, ,;., 

() 5 4 0 1 7 

,, ~ ,.1 u· (\ ·-:· 
"' ..... '--t ""' ·- · 
"'~ l-1 0'' v J. . .... . • •• 

~ ""'·C" •"· '•• 
\.1 c ··' ,_, l,l l 

0 0 lC: 06 

~ 

R 

A 
A 
A 
R 

A 
A 
.; 

0 " ro u· -:> <: o1 0 ·::> ,. , " n t, ' V\o' '-- '-' V '-'"'' V•J-, 

00002 7 0000 00 E 
~., ,c ~ ·
'"' 'J \.1 .,:.. u 
'~OOO"'C ~· . '-' J 

000031 
00 0 03 2 
·~ 00 0 3 2 

0 30 0 3 4 
0 0003 ::': 

" " On " o I.' U I. U 

03400 :3 
0 5'5 (100 
!"! ' ~ r,o• ..... v ._: .... ... 
O O lOO S. 
nne n o n 
"'' \ J . "'' v 

r.~ • • 

C OOC: 3 6 0 02 0 00 l=l 

r• " 0 0"> 7 OOI'nn,, E ,J' ..... .. ·' '·' '-''J 

V
II !" "v C ~ ,"! n o r1 ,.., n r- ,., 

i,.l -,- - u v •.• '-' v '-' M 

... "" """ 0 ·' ~ IJ '.' 'J ~ :J 

• 0 ••• 0 " • . 
· ~ •' . u ~ i. 
· •:'"'! f' ~u a. '=' .... ~· • a... 

UOOC4 3 
rl .,o n.······ .. v .... M 

00 6 0 3 7 
0 00 0 0 !) 
nc• n n .lf v 4 •.• v-r 

" 'l n rl"' ' 
·-· .... • ,J ·- .J .... 

t=: 
R 
A 
R 

0 0 00 4~ 0 0 1 03() ~ 
' ' " "0 ·' <: 'J v v ..,. ..... 

0 0 0 0 47 
·· ~f"! ""' .. () :.J V\.iiJ .... o · 

OOO 'J 5 l 
"".i O C 52 
Oo "(•C" .... ,.. , .. ... ... ,.. .... 

'-' ,.1 _. ..;, \.1 \,1 ' ·' '· ' u 1.1 

• • jT C> V '- I I i', 1 ti 0 M( <' n \ ' ,_, 

t"\ o'"lo (.. ~ l ' o " f""> '-' ,_, .._, •: '-' •' rc. 
:~ X TERN A L 
·~ 00 0 2 7 E 
::> '.'M.BOLS 
0 00 027 E 
o oo .:: r::. o A 
r. " () •' • .•, o= r. ,_. u • .. • .;.. ~ rc. 

C DO OO i r-:1 

, h T ' o ......_ 
... J.) c.. 
•·t ~-. ,. t" s I r-1 t la.... ... - \/ 
... b · ·~ 

T'o .-, 1"'1 ; I .-. 

• L.' 1.. r • ••• c. 

A 

1 07 

1 , n 
4 • -

1 1 1 
1 1 2 
1 1 3 
1 1 4 

11 5 
1 l 6 
1 1 7 
1 1 8 

' n ...... r '- .. .... ~ .. 

LD A 
~r A 
L D ~ 
IF T 
I F F 
GOTO 
JA P 

A!~ A 
TAB 
~- D A 
j ~1 p 

1 19 FRM~Rl 
1 20 

c orn 
S TA 
S T A 1 -. • CJ 

122 
l ~'j 
~ ... 

• ,., A .. .::. ..... 

L D ~-:; 
S T ~i 
D l L.D 

1 ~. C" 
.1. c . . ..) D2PV1 D (.:; T A 

DIA 12 6 

127 D2PI 
1 2 8 

B r ... .. .:. 
Dl S: T 

11 2PV2 .,., ,... .... ,.., 
J.J i-t t r o 

.,., . ~ 1 "" n ,_ ..... 

1 31 D2 PL 
.,":"':'~ .. ... .... . .... ,., 
J. ~ .:; 

1 3 4 

13 ~ 

137 
· ~o ... -· ._, 

13 9 

D27 

0 00 037 E 

000037 E 
0 0 <)0 30 R 
.-...... . ... -. t • ~. 
1J ,_, .... f.J .J J. ~ • 

l .· L .:;. 

· BE <:: . --

$6L 

T C' T . . ' 
L n;<E 

' "' N - ~1 I I 

JI F 

f 1 ~tf f:' 
• '-' I I I 

' D '·;' l- .• , ., 

1 ' ~ ~ .. . _. ,,, 

END 

$6L 
D2P1 
D2 Z 
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95 
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~ c- v 
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E.2 YCRTEX . LISTJNG tT·E PROGRAM PAGE LISTIHG PAGE < 288) 

. -
· z73 •••••••••••••••••••• 
2 7~ E36l TRAP E361+1•IO•E36L2 IS EXPONENT BIT SET 1 

00 00273 
00 00275 

0 J 0 0 Z .4 0 1 4 1 0 7 A 
rJ 0 oct 1~ o o 6 4 4 o A 
0000 76 000114 R 

0000 77 01 4106 A 
0 00100 024106 A 
0 00 101 007400 A 
000102 04407:5 A 
000 103 001001 A 
00010 4 000112 R 

8 0010:5 002000 A 
0 001 06 000000 E: 
0 001 07 000211 R 

276 

277 
27.8 
279 

280 

• 

PLTI 

ROF" 
INR 
JCF" 

F'MU 

• 

E36P 

E36CNT 
E 3 6 L 1· 

ES6V 

• 
0 00 110 001001 A 
00 0111 000163 R 

281 
282 

IF"F" 
J OF" 

VDRTEX-1 
E36X 

283 E36Ll FST 
::• 00 112 054076 A 
00 0 113 064076 A 

284 E36L2 LDAB 
00 0114 014066 A 
000 11:5 024066 A 
0 00116 004501 A 285 

286 
8 00 117 054063 A 
000 120 064063 A 
000 121 005031 A 287 
000 122 001010 A 288 
00 0123 000137 R 

000 124 014061 A 
00 0125 024061 A 

000 126 002000 A 
00 0127 000106 E 
0001 30 000206 R 

· 289 

290 

LASR 
STAB 

MERGE 
JAZ 

FLD 

FMU 

£36\1 

E36I 

1 
E3 6 I 

031 
E:::6LV 

E36P 

E3oP 

291 
0 00131 00100 1 A 292 
00 013 2 000 16 3 R 

IfF" 
JllF" 

VORTtX-·1 
E36X 

'293 
00 0 133 0~4052 A 
000 134 0640 ~ 2 (.l 

00 013:5 001000 A 294 
000136 000074 R 

FST 

JMP 

E36P 

E36L 

29::! E36LY LDAB E36V 
000 137 0140:51 A 
·~ 0 0 1 4 0 0 2 4 0 !5 1 ~~ 
0 00 141 001000 A 296 
(' 00142 00016!5 R 

JMP E36Y 

297 ··--····~······ 298 • o••O ERROR • 
29 9 •••••••••••••• 
301 E36EDN LDAB E36F"l 

IJ 00 143 0 14 03 :5 A 
0 00 144 024035 A 
0 00145 001000 A 302 
00 0146 000163 R 

0 00147 
00 01:50 
0 00 151 
0 00152 
000153 

010460 A 
005012 A 
134033 A 
001000 A 
000163 R 

3 03 
304 
305 
307 
308 
309 
310 

JMP E36X 

••••••••••••••••• 
~ o••<-I> ERROR w. 
••••••••••••••••• 
E36020 LDA BR15 

TAB 
ERA E36SI'I 
JMP E36X 

311 ~··················· 3 12 * RETURN ONE VALID • 
3 13 ·········~······~··· 3 1~ E360NE LDAB E36 rl 

~) 00 154 014024 A 
:.: 00 155 024024 A 
000 1~6 001000 A 3 1 6 
0 00 157 000165 R 

u 00160 
0 00161 
0 00162 

005003 A 
001000 A 
000165 R 

0 00163 007 401 A 
000 164 00 1006 A 

0 0016' 007400 A 
0001 66 034021 A 
00 0167 001000 A 

3 17 
318 
3 19 
3 21 
3 22 

323 
324 
3 25 
32 7 
328 
329 
330 
3 3 1 
333 
3 34 
33:5 

JMP E36Y 

···············~~·-·· • RETURN ZERO VALID • 
···············~·~··· E362ER ZERO 3 

JMP E8 6Y 

··-· •••••••••••• !II 
~ INVALID EXIT liE .................. 
E36X SO F" 

DATA 0100 6 ................. 
* VALID EXIT • ............... 
E36 Y 
E36Z 

• 

ROF 
LDX 
JMP 

E-:'!6S VX 
lJ 

. . . . . • 

YES 

. BUMP LOOP COUNT 
SKIP MULTIPLY IV 1~0 ON 1ST LOOP 

GET \I=Y•P 

0\IER/UNDER/FLOW ? 

NO 

GET EXPONENT 

SHIFT OFF LO~ BIT 
UPDATE I 

F.INISHED '? 

NO 

OVER/UNDER/FLO~ ? 

NO 

LOOP TILL DONE 

LOAD AB=V ON EXIT 

TA KE OK EXIT 

LOAD AB=l.O 

TAKE: ERROR EXIT 

LOAD AB ~ITH MAX REAL 

ADJUST SIGN 
TAKE · ERROR EXIT 

LOAD AB::ol.O 

TAKE OK EXIT 

LOAD AB=O. 0 . 
TAKE OK EXIT 

SET OVrL TO fLAG £RROR 
SKIP 

RESET OVFL TO fLAG OK 
RESTORE X 
EXIT 

00 00277 
00 00278 
00 00279 

00 00280 

00 00281 
00 00282 

00 002 84 

00 00285 
00 00236 

00 00287 
01) 00288 

00 00289 

00 002 90 

00 00291 
00 002 92 

CO CC293 

00 00294 

00 0029~ 

00 00296 

00 00 2 97 
00 00298 
00 0 0 29'3 
00 00301 

00 00302 

00 00303 
(II) 0030 4 
co 0030 5 
00 00307 
DO 00308 
00 00309 
00 0(1:310 

00 0 0311 
00 00312 
01) 003 13 
00 00315 

00 00316 

00 00317 
00 00318 
00 0 0 3 19 
00 00321 
00 00322 

00 00323 
00 0 0324 
00 00325 
00 
00 
00 
00 
00 
00 
0 0 
00 

01).':1~ 7 ._. ..... ,. 
O(J - ....... .,:. c. ·=-
oo:::23 
0 U• -':• ':1 ... 

..... ..J l1 

00~:31 
00 33 3 
0033 4 
00 3 35 

• 
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1 
2 
3 

·• . . •• . . : 

~ 
6 
7 
8 
9 

1 0 
11 
12 
13 
14 
1~ 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1 
32 
33 
34 
3!5 
36 
37 
38 
39 
40 
41 
42 
43 
44 
4 :5 
4 6 
4 7 
4 8 
49 
~0 
~ 1 
~2 
~3 
~4 
!55 
56 
~7 
58 
!59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
7 3 
74 

TIT LE $4E 00 
c 00 
c •••••••••~•••••••••••·•••••••~••••••••••••••••••••••••••••••••••••••••• oo c . . • 00 
C D C U B L E P R E C I S I 0 '" - r L D ~ T I H G • 00 
c !II 0 0 
C T 0 D 0 U B L E ·P R E C I S I 0 N I N T E G E R P 0 U £ R lll 00 
c • 00 
I! < $ 4 E ) lll 00 
c • 00 
C FUNCTION: TO CAL CULATE D••I• D I$ DP FLD~TINGt ! IS DP IMTIGER • 00 
c • 00 

; ~· 

C EHTR Y: AC • D • 0 0 
c !II 00 
C CALLING SEQUENCEt J~P~ $4£ -• 00 
C DATA I • 00 
c . • 00 
C EXIT : AC = D** J • 0 0 
c • 00 
c•~••••~•••••••••••••••••••••••••••••••~••••••••••••••••••••••••••••••• oo c 00 

SUBROUTINE S4E(I) DO 
INTEGER *4 It J tL 00 
DOUBLE PRECIS ION POUER,VALUE 00 

c 
C INITIALIZE POWER TO D 
c 

CALL SZS<PDWER) 
c 
C INITIALIZE VALUE 
c 

VALUE=l . ODO 
c 
C INITIALIZE EXPO NENT COU NTER L 
c 

L=I 
c 
c ••••••~••••••••••••••• c EXPONENTIATION LOOP • C* ••••••••••••••••••••• c . 

0 0 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
0 0 
00 
00 
00 
00 
00 

00001 
000 0 2 
000 03 
000 0 4 
0 0005 
00006 
00007 
00008 
000 09 
00010 
00011 
00012 
00013 
00 0 14 
0001:5 
00016 
00017 
00018 
00019 oo·o2o 
00021 
00022 
00023 
00024 
00025 
00026 
00027 
00028 
0 0 0 2'3 
0 0 0 30 
00031 
00032 
00033 
00034 
00035 
00036 
00037 
0( -~ . .--1 U .:0 o:O 

00039 
00040 
00041 

C EXIT WHEN EXPON ENT COUNT = 0 
c 

c 
C MULTIPLY VALUE BY POWER If LOWEST EXPON ENT BIT SET 
c 

c 

20 J=L /2 
J=2liJ 
If <L-J) 30 ,40,30 

30 VALUE =VAL UE•POWER 

C BUMP POWER . 
c 

c 
C SHIFT EXPONENT TO POSITION NEXT liT AND CONTINUE LOOP 
c 

L=L/2 
GO TO 10 

c 
C EXPONENTIATION COMPLETE . CHECK SIGH 
c 

~o IF <I ) 6a.?o . 7o 
c 

co 00042 
00 00043 
00 00044 
00 00045 
00 00046 
00 00tl47 
00 00048 
00 00049 
00 00050 
00 0005 1 
00 00052 
00 00053 
00 00054 
00 00055 
00 0005€-
00 00057 
00 00058 
00 00059 
00 00060 
00 00061 
co 00062 
00 00063 
00 00064 

C NEGATIVE EXPONENT . 
c 

60 

c 

=l. ODO IVA LUE 
RE TU RN 

EXIT UITH AC::r 1 /VALUE 

C POSITIVE EXPONE NT. EXIT UITH AC mVAL UE 
c 

70 

oo::J6:i 
00066 
0006? 
00068 
000.0:.9 
00070 
00071 
00072 

75 
t:-: HT RY/CO MMON 

=VALUE 
RETURN 
Etf D 
BLOC K NAM~ S 

00 
00 
00 
00 
00 
00 
00 
00 
0 0 
00 
00 

00073 
00074 
00075 

R 0000 00 $4E 
EX TERNAL NAMES 

E 000002 $S£ 
E .0001 1 2 $ZS 
E 000 152 $ZF" 
E 00012 1 $6ti 
E 000054 $6M 
E 000 063 $6L 
E 00 0066 $6D 
E 000 1 07 $ZM 
E 00014:5 SZN 

;; Y~t !l OL TABLE 
R 100004 I 
R 000176 J 
R 0 0 0172 L 
R 000156 PO lofER 
R 00016 6 VAL UE 

. . . . . . . 
; .. . . 

• 

• 
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.. t • <. • 
' • 

$4E 

R (.1 0 0 162 000201 
R '} 0 0 031 ) ·1 0 
R 00 0 124 ) DOO ... 000 04 0 )2 0 " p ., 000131 ) 5·0 
~. 

"' 00017 4 00000 0 
R OD0072 ) 30 
R 000 10 3 ) 40 
R 000 14 1 )60 
R OOC 151 )70 

PROGRAM SIZE 000 200 
0 E RR OR S COM P I LATION COM PLE TE 

• 

.. 

PROGRAM PAGE 

040 000 000000 000000 

00 00 0 2 

. .. . .. _ ... ··-·-·-- - - -- --- -·---- - . . ... .. - .. .. . 
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E.2 YDRT£X LISTING .. . .. . LlSTIHG PAGE: ( 

1 TITL£ tDE · 00 
! . c . 00 

6 
7 
8 
g · 

10 
11 
12 
13 
14 
1~ 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3~ 
36 
37 
38 
39 
4 0 
4 1 
42 
4 3 
44 
4!i 
46 
47 
48 
49 
~0 
51 
52 
~ 3 
:54 
55 
56 

c••••••••••••••••••••••••••••·•••••••••••••••••••••••••••••••••••••••••• oo c . • 00 
C C 0 M P L E X T D D , · I H T E G l ~ P D U [ R < • D E ) • 00 
c • 00 
C f'UNCT I ON a TO CALCULATE c•• I I C CDHPLEX' l D .. I NTEG£R • 0 0 
c . • 00 
C ENTRY: CA = C <CA tS CD"PLEX ACCUMULATOR> • oa 
c ~ 00 
C CALLING SEQUENCEt JMPM $DE • 00 
C DATA I • 0 0 
c • 00 
C EXIT I CA = c••2 · • 00 
c . • 00 
c•••••••••••••••••••••••••~•••••••••••••••••••••••••••••••••••••••••••• oo c . 00 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

SUB RO UTIN E $DE(I) 00 
INTEGER*4 It J 00 
COMPLE X zt,z2 00 

STORE C IN Zl AND Z2 

CALL $8S <Zl) 
CA LL $SS <Z2> 

SET J = IAB S< l) 

J=I 
lf ( J.LT.O ) J= -I 

REPE AT MULTIPLY LOC? 

10 J=J- 1 
If ( J) 60,30,20 

20 Z l = Zl•Z2 
GO TO 10 

ADJ UST fOR SIGN Of 1 

30 rr<I> 4o, so .~o . 
NEGATIVE I. 

4 0 = < t.O,O.O>IZ1 
RE TURN 

POSITIVE I 

=Zl 
RE TURN 

1= 0 . ClUO • ( 1.0t0.0) 

60 = <1.0.0.0 ) 
RE TURN 

• 

57 
t:tHRY/CCMI'fON 

END 
BLOCK NAME: S 

00 
00 
00 
00 
0 0 
00 
00 
0 0 
00 
0 0 
0 0 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
co 
0 0 
00 
00 
00 
00 
00 
0 0 
0 0 
00 
0 0 
0 0 
0 0 
00 
0 0 

EXTER"AL NAJIIES 

;)YMBDL TABLE 

R 000000 $DE 

E 000002 $SE 
E 000074 $SS 
E 0000 40 $6D 
E 000052 $6L 
E 0001 .26 $SF' 
E 000071 $811 
E 0001 14 $8N 

R 100004 I 
R 000 142 J 
R 000 132 Zl 
R 000 13 6 Z2 
R 0000:5:5 )D OO 
R 00004:5 )10 
R 000144 0000 00 OOOOOS 
R 000125 )60 
R 000100 >3 0 
R 0000 6~ ) 20 
R 000110 ) 40 
R . 000120 ):50 
R ooo t46 n4o300 oooooo oooooo oooooo 

PROGRAM SI ZE 0 001~2 
0 ERRORS CDI'fPILATION COMPLETE · 

... . .. 

• 

00001 
000 0 2 
00003 
00004 
oooos 
00006 
0000 7 
ooooe 
00009 
00010 
0 0 0 11 
00012 
00013 
0 0 0 14 
0001~ 
0001.6 
00017 
00018 
0 0 01'3 
00 0 2 1) 
00021 
00 022 
0 0023 
000 2 4 
0 0 0 25 
00026 
000 2 7 
00028 
00 0 2 9 
00 03 G 
000 3 1 
00 032 
00 033 
00 0 34 
000 3 :5 
00036 
000 37 
00038 
00039 
000-4 0 
00041 
00 0 4 2 
0004 3 
000 4 4 
00045 
0004 6 
0 0 04 7 
0 0 048 
000 4 9 
0 0 0 50 
0 00 51 
0 0052 
0 0053 
0005 4 
00055 
00056 
00 057 

• 
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. 
' •' ! .... , . .. 

eo oooo 
·; 0 0 0 0 1 
•) 00002 
00000:3 
i) 0 0 0 0 4 

') f) 0 0 0 5 
000006 
G0 0007 
0000 10 
n o o o 1 1 
;:0 00 1 2 
·~ 3 0 0 1 3 
()000 14 
·' 0 ...... 1 ... I.J 4...' U .,_I 

00 0016 
0000 1 7 
~100020 

: 00021 
0 ')002 2 
" U' '' 0 " "" 'J u c. ..;, 
') 0002 4 
U l) 0 ,, ·"'\ v '~ .... 
GOG:J26 
·"'' n 'l '1 ~ 7 

• • • • '- 0 

,, .. "~n 
'-' ... • •.· .• . "\ ... 
... . ~ 0 '· .... 1 
4,..i •) • '~I ~ 

n .1 0 0 3 2 
1) ,... ,.. ..... ~-

1..' l _f I) .,:'io ...). 

000034 
0 0003 5 

000036 
J i)003 7 
.... ....,,.,,., 4 0 
l_ll) l_l ll,.f 

00000 1 

0004 20 
000460 
000430 
000430 
000001 

000000 
07 4 073 
002000 
000000 
00006 5 

00~004 
0 14 057 
001002 
000013 
0052 11 
00530 4 
074057 
054051 
114051 
114051 
001010 
000051 
0 14043 
1 4 0 4 3 0 
054045 
005311 
00100 ~+ 

0000~1 
14404 1'. 
0010 0::" 
00005 "'; 
014043 
1 A A 0 _, ... 

'"t-'"1' V.J 

114 03 5 
0 54 0 36 

0 14 [1 "'? .. c. ' 
02 4 027 
003000 

A 

A 
A 
A 
A 
A 

A 
A 
A 
E 
R 

A 
A 
A 
I\ 
A 
A 
A 
A 
A 
A 
A 
R 
A 
A 
A 
'" " 
~1 

R 
A 
[4 .. ~ •• .. , .... -
" 

1 
3 
~ 
6 
7 

3 
1 0 
1 1 
12 
1 3 
14 
1~ 
16 
1 7 
1 8 
1 9 
'· u· .::. 
2 1 
.-, ..:, c. ... 
24 
2~ 
26 
2 8 
30 
? 1 
~· 

32 
34 
3 5 
3E. 
38 
39 
40 
42 
43 
44 
45 
4 6 
48 
4 9 
:;o 
'52 
~ 3 
~4 
5:5 
:i6 
~7 
~8 
~3 
60 
61 
E.2 
63 
65 
66 
67 
69 
70 
71 

72 
74 
75 ., . .., 
( 0 

?8 
79 
BO 

81 
32 
83 
84 
~ .,. 
·:.· • ..J 

86 
8 7 

8 8 
8 '3 
9 0 
91 
9 ~ 

9 3 
94 

9 5 
9 6 
97 
98 
9 9 

100 

SGC PROGRAM PAGE 1 LISTING PAGE < 293) 

VCRTE~< SET 1 
TITLE SGC 

·····~·························································~·~··~·· 
f I X D p f L D A T I N G T D 1) p I N T E G E R 

FUNC TION: 

Er'lT RY : AC 

EXIT • • AB 

TO 
TO 

--
--

D 

I 

< t G C ) 

PI X A DOUBLE PRECI ~ IDN FLOA T ING 
A DOUBL E PRECISION INl"EGER I 

ER ROR S : OVERf"LfJW : OVFL SET 
AB = MA X D P INTEGER Of 
$E E CALLED TO OUTP UT ' 

CO RRECT S IGH 
ARITH DVFL' 

POI NT NUM:l:E R D 

. ~ 

*- ...... *~······················-··· ~·······-······················~·~··· ~ •••• lr.ll!ll!ll!ll!ll!ll'. 

• EtlTRIES • 
••••*•••••• 

NAME SGC ....... lf..~#.··· 
• EXTERNALS • 
··~:t:ll!ll!~'«ll'.lf.'t!ll!!f. 

ERROR MESSAGE PROCES SO R 
S TO RE AC 

0 0 
!:0 
ca 
OG 
OfJ 
0 i) 
.... . .. 
IJ '·' 

ca ,., .·• .., :.• 

... ,·1 ., . 

.... " ,_, 1.• 
tl , .. j ., .... ... ... ·' 
'I •'. 1,. , .. 

00 
00 
.... .. . ,_. '·' 
t• .-. 
' ' 

u Ct 
00 
r , ,., 
IJ IJ 
r. ,·, 
·~ ... 
01) 
" '1 ,_, '-
00 

EXT 
EXT 
EXT 

SEE 
s zs 
XDC O NEGATE AB V?~ OO •••••••*•w.••• 

• SET BLOCK lR 
ll! ll! ~ lf. ll! ll! )!( ~ liD!~ ll! Jr. ll! 

MT SET 
BR15 SET 
B S7 
02 0 0 
X 

-:-c- T ., '-
SET 
SE T 

lr.ll!ll!ll!!l!ll!ll!!l!l"!ll! 

"- MA CROS ,.. 
•• ~ ll! • ll! • !I )101! 

LDA B MAC 
I FT 
IfF 
GDTD 
LDA 
L TI'P .... ... 
GOTO 

FRMI-IRl CDIH 
D t~ T A 
D (H A 

FRMWR2 COIH 

() 4 20 
rn+3 2 
•·• T ~ r:· 
I I ''-'' 

1 

VORT EX-2 
VCRTE X-4 
fR~d~R 1 
p < 1) 
PC1> +1 
FRt11~R2 

0105032 
F'(l) 

~~~~~~** ~ ~*····~~~~ 
~ S TORE D LOCAI.LY • 
*·~····~~--~·~····~ $G C ENTR 

"' T" . :; " 
CALL 

C4 6S IIX 

PZE C46Ir 

• 

X-REGIS TER 

WC S LOAD AE 

SAVE X 
STORE D rR DM AC 

~-*~····* * *••··· ~ ·-····~·····~ ... * TE S T F OR SP ECI AL VALUES or D * 
-· ~ ~-···· · ······ ~ ·-········••*•* TZ X CLEAR S IG N fLAG 

L!l ii (';4(;. !1+1 
JAr ~ ~ 4 I S D NEGATIV E ? 

CF'A 
DECR 
sn< 
S TA 
ORA 
ORA 
J 

• . , 
R '· 

LDA 
,.., I I ~· 
~ 'J ~. 

<(' 1 11, 
...> , ) ~-· 

j • . <:· 
M o 

LDA 
SUB 
OR A 
ST A 
LDA 'B 

XEC 

4 
C4 6S Gf 
C4 6D +1 
C46D +2 
C46D + 3 
C<16Z ER 

": 46D 
ro '=' •• n l.A ~ \.• , 

:130 
C4 6 0V f 

D30 
C46E 
:: 46 RSH 
C4 6 S HF" 
C46D +l 

S46S HF 

YES . CONVERT TO ABS 
SET S IGN FLAG 
LOAD SIGN FLAG 
UPDA TE D SIGN ~CRD 

D=O . ODO ? 

GET EXP ONENT Of D 

I=O IF ABS <D ) .LT . 1.CDO 

OVER FLOW 

GET S Hi f T COUNT 
CONS l' RUCT SH I FT IN STRUCTI ON 
STORE 
GET D(l), D(2) 

PO SITION 

nn - . ,, c 
~ . 
f'! t : 
O,.> OJ 

00 
0!) ..... vU 
n n 
.... 'J 

, , ( t 

·~· ·~· 
... ! n 
\J •. • 

(• ' I 
•.• ·-· 
" f• v ·' 

OG 
n •'"'! v •.• 

r. ,., - : .. 
'' n \ ' v 
n ( , 
V " 

on 

.... .•. 
l.~ ' · 

.~1 ,.. ... ·' 
00 
r. ,·. 
• I :_1 

,-. !' t 

' J - · 

. -. .-. 
·. ' 
I• I t'l 
... •J 

.. .· . 
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fl 0 .O .. Q..:5 9 
..; o:oo.~ 
00 0060 
~ 00061 
000062 

~1 00063 
()0 0064 
C OOG6 ~ 
·: 0 0 0 66 
:1 00 067 
000 070 
.)00 071 
000072 
00007 3 
0 00074 
00 0075 
OOG 076 
000077 
~J 00100 
0 00 101 
00 0 1 02 
000103 
.•) 0 104 

00 5001 A 
0 54 014 A 
0540 14 A 
05 4 014 A 
0 0 1· 0 0 0 A 
0 0 0 0 44. R 

01 4 017 A 
05 4 00€. A 
0104:57 A 
05 4 005 A 
00:500 1 A 
05 4 004 A 
0 0 1 0 0 0 A. 
000044 R 
000000 A 
000000 ~l 
000000 A 
000000 A 
000000 A 
1775 60 A 
177541 A 
000000 A 
000237 A 
000 0 00 A 

97 
<J9 

1 00 
1 0 1 
1 0 2 
1 03 

104 
1 0 5 
1 0.6 
l OS 
10 9 
1 1 0 
1 1 1 
112 . 
1 1 3 
1 1 4 

11::1 

116 
117 
118 
1 1 9 
120 
1 2 1 
122 

. . ,. . .. '. 

• 

. . • . 

••••••••••••••••• 
C64ZER TZA 

STA 
STA 
STA 
J MP 

................ 
• I = MAX NEG • .,. ...•.....•... 

C64D 
C64D+1 
C64D +2 
C6 4 X 

C64M N LDA C64MXN 

• 

C64D 

STA C6.4D 
LDA BR14 

· ST.A C64D+1 
TZ A 
STA 

' .JMP 

DATA 

C64D+2 
C64X 

. . 

C64E 
C64E l 
'C64E~ 
C64SG F' 
C64MX N 
C64S VX 

· nAT A 
DATA 
DAT A 
DATA 
DATA 
DATA 
EN D 

0 
0177~60 
0177:541 
0 
0 23 7 
0 

.. . 

:.: IH R Y N A 11 E $ 
~· 00051 R $4C 
EXTERNAL NAI·1 ES 
=:' 0 00 45 E $Z F 00 00 0 0 E AC 000010 E XDCO 
:;'o' MBOLS 
0 00051 R $4C 000045 E $ZF' 
0 00457 A BR14 000000 R C64 
80 0077 R C64E 0 00 100 R C64 E1 
0 00033 R C64LX OOO b 6 3 R C&4 MN 
0 00 104 R C64 S VX 0000 44 R C64 X 
00 0420 A MT 000001 A VORT~X 

0 ERRO RS ASS EMBLY CO MPLET E 
• 

9 2 $ 4C 3 2 4 
0 $ZF 30 :::o 
0 AC 31 

3 8 ASE T 68 
40 ER 14 1 1 0 
47 L~ e. 4 94 
6 1 C64 1 :5 5 

0000(10 
00002 3 
000101 
000 1 03 
000047 
000001 

E AC 
R C6 41 
R C64E2 
R C64MXN 
R C64Z 
A X 

' 
' ·-. 

• • 

St:T J) :• · O. 'ODO . 

~XIT 

.. 

EXIT 

D 

EXPONENT 
1-J.JCRD EXPONENT 
2-IHJRD EXPONENT 
SIGN FLA'G 

I 

• 

EXPO NE NT OF ~AX NEG I 
SAVE X 

00000 0 A 
000 073 R 
000025 R 
000102 R 
000055 R 
000010 E 

ASET 
C6 4D 
C64L 
C64SGF 
C6 4ZER 
XDCO 

• 

LtSTIKG ~AGE < 296 > 

0 0 00097 
00 00099 
00 00100 
0 0 0.0 1 0 .1 
00 00102 
00 00103 

. 
00 0010 4 
00 00105 
00 00106 
00 00108 
00 00109 
00 00110 
00 00 111 
00 00112 
00 00113 
00 00114 

00 0 0 11~ 

00 0 0 116 
00 0 0 117 
00 0011:3 
00 00119 
00 001 2 0 
00 00121 
oa 00122 

1 1 5 C64D :57 7:5 76 79 8 1 100 1 0 1 10 2 10' 
1 1 1 1 1 3 

1 l 6 C64E: 62 70 77 
1 1 ? CE- 4El 59 
1 1 8 C6 4 E2 61 

6 8 C6 4L 7 1 
72 C64L X 68 

10 8 c 6 4 1'11'1 :5 4 . 
120 C6 4 1'1 X N 1 0 8 
11 9 C6 4S GF ~2 72 
121 C64S VX s & 93 

80 c 6 4 >~ 
1 g i .. 11 4 

39 CG 4 ZER 
39 MT 40 

0 XDCO 3 4 5 3 

• 

. . . ... 
-· • ' . 

·- -· - - . . - - ---- - - -- ~·---

• 

• 
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0 0 00 0 1 A 1 VORTEX SET 
2 • THIS IS A 

1 
COPYRIGHTED 

0 0 00 001 

•• 

~: o oooo 
OIJOOOl 
•) 0 0 0 0 2 
0 0 0 0 03 
') 0 0 0 04 
·:·oo oos 
·.i 'J OO O E. 
'.:a ooo7 
; () 00 1 0 
0 0 0 0 1 1 
".1 00 12 
J.J 00 1 3 

00 0 0 14 
: 0 00 1!5 
"~1 n 01 6 
·' 0 0 0 2 1 
l l :j (l 02 2 

:·!'}00 23 
.~ .. ' ..... ~ ,.., 4 
... ' '-' 1_1 IJ c. 

0 34016 A 
0 15000 0. 
03 4 0 1 0 A 
0 7 4 0 36 A 
0 74 0 60 A 
0 3 4 0 12 A 
0 0 1 0 1 0 A 
OO OO S 3 R 
0 140 6 4 A 
00 1 0 00 A 
00002F.. R 
0 0000 0 A 

00200 0 
00 00 0 0 E 
00000 2 A 
0 7 405 4 ~l 
05 4 0 5 2 A 
00 10 0 0 A 
00 0000 

A 

.... 
r<. 

3 • 
4 • 
~ . 
6 • 
7 • 
8 • 
9 ~ 

1 0 !I! 

1 1 
12 • 
1 3 fSE 
1 4 
.1 ~ 
16 
17 
1 8 

PROGRAM. COPYRIGHT 197~ BY VARIAN DATA MACHINE 

Y.D.I"'. PART NO. 

\I $8F' 
\I$BS 
V $ S G 

TITLE 

MAC 
IfT 
Iff 
GOTO 

RELEASED 

LD A.D CD .. PLEX 
S T 0 R E· CD 11 P l E)( 
LO AD/STORE COMPLEX 

~$ 8 G 

VCIHEX-2 
VOR TEX - 4 
!=" R M ~Rl 
SSE 
SS E 
FRM ~ R2 

PARAMETER TRANSfER 

0 I) 
a ,, •J 

00 

(Ji) 
co 
l·. ,., 

I ' • ' 

0 (I 
uo 
0 I) 
0 [; 
i'"t ••• 
<J ·- · 
It t: '. ·.· 
oe 
00 
n ,.. ·- .... 
lj :) 

0 ... ... 1 9 
-=-n .... . FRM~RI 

E>:T 
CALL 
GO TD 
CONT 
DA T A 
CONT 
DATA 

(! !) 
..... ' C. ! 0 1 U ~036 0 (: 
"''=' .... .... FRM WR2 r. ,-, 

v •.• 

23 
2 4 
25 
2 6 
2 7 

"' "' .... .... 
2 '3 

.- ...... 
D ~ ..,), . 

E t·l A C 
tiA ME: 
tl A 11 E 
ti AME 
EXT 
F: JEC 

p ( 1 ) 
p ( 1 ) 

$ S S 
$ 8 F' 
$8 G 
SCA C 

STORE COMPLE X ACCUMULATOR 
LOAD COMPLEX AC CUM ULATOR 
LOAD / STORE COMPLEX ACC UMULATOR 

oc 
00 
0 r, 

" '"' ( , .... '•' 
ii ,, 
v .... 
r. r. 
•) I) 

•••••••~•~••••••••••••••~••••••••••••••••••••••••••••••••••••••• •••••••• ~ D 
~ . ~~ v ., 

... ..... -.,:, .:; :.. 

3 4 ~ 
3 5 ,.. 
3€. ll 
37 ~ 
3 3 • 
39. • 
40 • 
4 1 • 
4 2 • 
43 • 
4 4 ll! 
45 • 
46 • 
4 7 lJ. 

. 4 8 • 
' 4 9 lJ. 

~ 0 .,. 
~ 1 • 
52 ,.. 
5 3 ,.. 
:5 4 • 
-: c: ~ 
__ ..., 
5E. ~ 

L 0 A D I S T 0 R E CCMPLE l< 

< s S G ) 

A C C U M U L R T 0 R 

. 
FUNCTION: TO LOAD DR STORE THE COMPLE X ACCUMULA TOR CAC, ~HE R E: 

CAC<REAL) 
CACCIM P. GINAR Y) 

= REGI ~ T E RS AB 
= VARIABLE R 

ENTR 't : NO SPE CIAL CONDITION S 

CALLING SEQUE NCE: 

•• 

. 
EXIT r · M=O: CA C =Z 

M=l: Z = CAC 

FORTRA N: CALL $8G ( M,2 ) 
D AS: .P Z E ~1 

P l E Z 
M=O: LO AD CAC fROM Z 
M= l: S TOR E CAC IN Z 

.:: ,.. .... 

.. .J .... . ., " . 
r; •J l! ., .. , (• 

v ·-· 

'* 00 
~ C IJ 
<oM: ..... f• 
.T f.. •.• 

"* (; (: 
~ 0(! 
• 0 (: 
"' .. ( ' "'· i) ,1 

~ 0 0 
:.. oo 
~ o o 

~ 00 
"' c· ·' ... ..; •J 

:'t () 0 
~ 0') 
:t: :j (; 
* DO 
"" tJ ,., ,..,., ... 
:.: u .~ . , ... .. .... .. · lJ. « ftn 

) •) 

5 8 
5 '7 
60 
£ 1 
6 2 
6 3 
64 
£ ~ 

•••••••••••••••••••••••••••••••~•~••••••••••••••••••••••••••••••••w~~·•• oo 
C8 G010 ' LDX . CS G0 00 - 2 FET CH CONDITION ADDR !H' 

66 
€.7 

6 8 
69 

$ 8 G 

LDA Od AN D COttDITIOti OC 
LD X SS G S ET RE TU Rf"l O!:! 
<' T v <:' C• -<' 'J " ~ i '\ """ V V • •.• 

sn~ 
LDX 
J AZ 

LDA 
JMP 

-ENTR 
fSE 

S8F 
CS G:) 00 - 1 
,.... ..... , .. 'l ~ c ·_. -=' I • f!. 

C8 A 
C8 S 0 20 

2 

FET CH COMPL EX ADDR 
GO L:J t) D 

RESTORE A FO R ST OR E 
GO ST OR E 

ENTRY 
FETCH CONDITION AND ADDR 

' ~ • • \,I 

n ' ' . ' '·' . . . .. '·. : .. 
· .. -• • • t 

·' v . . 
' •• ! 
'•' . .: 

0 (! 
0 !l 

7 0 C8G OOO 
7 1 

s T>~ 
S TA 
J ~1 p 

C8 X 
C8~ 
C8 G0 10 

S AV E X 
S AVE A 
(.i O TE:> T 

.J(t 
'' ,·, .., v 

72 COI'ID ITI ON :)J) 

.., .., 
' -· EJEC DO 
.., 4 ,. ~·~•••• • ~• ~ ••••~·~~••••••••••••~•••~•••~··~··~••*•~•••••••~··~··~ ~ •••••• oo 
75 ~ 

7 6 * 
7 7 ;,. 
7 8 *-
79 ;« 

8 0 ;oi 

8 1 ~ 
~ -:. !1'-0 ,_ 

3 3 ;,; 
,...o 4 ' -, . .,._, 

8 :5 "" 
3 6 lr. .... .. . 
Q I' .. 

S T 0 R E C 0 M P L E X ~ C C U M U L A T 0 R 

F'UNCTION: TO ST ORE THE COMPLE X CON STA NT CON TAI NED 
ACCUM ULATOR CAC INT O LOCATION Z. 

ENTRY: CAC = COMPLEX CONS TANT 

CALL I NG SEQUEN CE: FORTRAN: CALL $8S ( Z) 

( $ 8 s ) 

H i THE COt1P L E X 

« ,.. ,, •.· 1,1 

~ 00 
~ ,., (t ,., .; •.• 

• G r.: 
»' 'j t' 
-..; IJ(; 

~ 0(; 
~ co 
~ :J 0 

:,. .·. .-. 
• ' .) '.1 

"" 'J .... • ·.f 

• • • - ··-- ·------ .. --- · .... -~ ... - .. __ • • • 0 • ·-- •• --- - ·--· - - ..... _ ... . • 00 - ·---··- - ...... . ._ • o•o-.--. ... - - .. _ - -· · ~ .. 

OODtD 
c• r· f! 1 • ;,1 •• • • ~. 

("t 00 1 2 
(J(!1ji3 
(: (! f: ; .; 

0 • - .l ~ 

('("L.' l "' I I I ._,1 

0 0 0 i 6 
t'I! (J~ ' ) o J . I 

()(1 0 1 :3 
l., ,, 0 ' "' • ·-· .. ;;1 

0 .~ .......... l 
J f I f "" 

0 • - '-

0 ,., u·· ';) ·: · .., '-'-

u. (" "' ·::> :· . •.· '- -' 

0002 4 
') r, •;· -::- 5 . ... . ...... 

0 ,, ,-, ? .:: ._. \..• ~ ._, 
n '"I ("o -~ -, 'J I,. .... c. ... 
00028 

I) ,., .-. ....., .... 
•. · ........... 101 

0 0 03 1 
U' l. ("• ·"::· •;) 

I f - ~ ... .-.r. n_., -., 
IJ '·' '-' -..J ·-~· 
0 1-, ... oj · ' 

-· ._. ..J ... 
·.-~ ~r.· l - U t • .;, .• • ,, , ... ........ , 

IJ ) 1,..1 .:.• 1;\ 

() (1037 
( I ( • , . , ,_3 •:-

• .... .... 'J 

00 040 
00 0 41 
000 4 2 
000 4 3 
(;(!:) 4 4 
000 4 5 
00 0 4 6 
000 47 
000 4 8 
00 04 9 
0 (t G 5 0 
l"'l ot i'\ C'" l IJ IJ 1_1 . .) 

(I ,, ,~ 5 ·:· ., L· -· &... ..,,., ,..,5< 
I, v •.,1 -

0 (• •' r 4 I I J ...) 

''0'' 5 c.~ v v ~ 

, •• tr· C' E : •. ;, v ...) . 
!) '· c e..., t,.l ._1 •' 

1)0 05 8 
fl(!0 5') 
n r. n r.. :' 
,., r. , .... t: 1 
••.• V I. .. • 

(l ''"! t"IE '-. ... ·.· ., ' '-
··" r.' ... IJ ') ... • •7• .;) 

I ! ') (i 6 r:-; 

'' 1.' ,-, •• ,. 
'JJ J ~ I':· 

0 0(:6 ? 

000 7 :) 
,·, .. , ,-, 7 1 .. ..... , .. 
··· rtfJ 7 ~· \.' .. . ... 
00 07 3 
.-, u· ....... 4 
... '·' f' 

0007~ 
0(1 0 7.:. 
U.. l'l f! ":' "':' 

o .. • I t 
,-. .-, r, -:o ""' 
v ... t.• (" -=' 
0 0 0 7 ') 
0 IJ• ... •:. ,.1 .... •.... .. 
'J" ') r . • - , 1 I I r.._1 0 

OD OS2 
00 08 3 
0 00 3 4 
00 0 85 
fl0 08 6 
00 08 7 
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;) 0 0 0 2 :5 03 4 020 
. \ '• 0 0 - ~ ·~· t.,t c. 0 o--- cor· ...J.J I U 

Vll0027 06500 1 
000030 006020 
(100 0 3 1 000000 
00003 2 016000 
·~noo" " .. " ..:· .;; 0550 0 2 
"OOo ::: 4 0 1 600 1 
000035 055003 
oooo:::E. 015000 
"'000""' ... ..... - .. .:.· I' 02~ 00 1 
000 0 40 034035 
l- 000 41 GO 1 000 
C!J00 42 000042 
00004 2 

., o a "' .. ~ !.J 1,.1 ... -~ 002000 
0000•14 000015 
0000 45 0 0 0 0 0 1 
..;0 004 7 074026 
Q00050 00 1 000 
1.)0005 1 00002:'.j 

:; 1)00 :5 2 0 3 4 fJ1 6 
ij 0 0 0 :53 01~002 
i)000 5 4 006020 
.: 000 55 00003 1 
u 000 ~6 0560 00 
000057 015003 
oooo e.o 0 56 (10 1 
(:')0 06 1 01500 0 
0000 62 0 25001 
C00 063 03401 2 
0000 6 4 001 000 
00006 ~ 000 065 
:j00 065 

0 0006 6 0 0 2000 
0000 67 000044 
UU0070 000001 
(JU0072 07 4 003 
('00 073 0 0 1 000 
···· oo 7 4 • J • ( 0000. 52 
000075 
0000 ?' 6 

ErfTR Y NAME S 
oooo 6:5 R ss r 
D~T I::RN A L N A MES 
;)000 55 E $ CAC 
~: 'f'r'1BOU; 

A 
~ ,.., 
A 
A 
E 
A 
A 
A 
A. 
A 
A 
A 
::'l 
R 

A 
E 
A 
A 
1'\ .-. 
R 

A 
A 
A 
E 
A 
·'·· .., 
A 
A 
:, ..... 
(4 

A 
R 

A 
E 
~, 

•• 
A 
A 
R 

SS • D~S : JMP I'l $8S * 00 0008 8 
89 :« P ZE Z * 00 00089 
90 • ~ 00 00090 
9 1 ~ • oo ooo 9 1 
92 * EXI T : Z = CAC· * 00 00092 
93 ~ * Oif 00093 
94 • • oo o009 4 
95 ~ •••••••••••••••••••••••••~•••••• • ••••••••••• •~•••••••••••••••••••••••F-• oo ooo95 
96 C8 S010 LDX CS ~00 0-1 FE *T CH ADDR Or S TOR AGE 00 00096 
97 CSSOC: O ST A 0 , 1 ST ORE RE AL . 00 0009 7 
98 S TB 1.1 . 00 0009:3 
99 L DB I $C AC STO RE COMPLEX · 0 0 0 0 0 9'3 . ~ 

1 0 0 ·L DA a , 2 0 0 0 010 0 
1 0 1 • ST R 2 , 1 00 0 0 1 0 1 
1 0 2 LDA 1 ' 2 00 0 0 1 0 2 
1 03 'ST A 3 I 1 00 0 0 1 0 3 
1 04 LDA 0 , 1 <RES TO RE RE AL> 0 0 00 1 04 
10 5 L DB 1 ' 1 0 0 0(1 105 
10 6 LDX CBX RE S TORE X 00 0 0 1 0 6 
1(1 7 J I'I P S3S EXIT 00 00107 

108 ses BES 0 EN TR Y 0 I) 00108 
10 9 FSE l F ETCH ST ORAG E ADDR 00 0 0 10 9 

11 0 cs:;ooo srx 
1 1 1 J ~I P 

C8X 
C3S 0 10 

S AVE X 
E XIT 

00 00110 
0 (! 0 0 1 1 1 

1 1 2 [J EC 00 
1 1 3 •~~ ··~·~ - ~~•••••~••• • ••••••••• • •••••••• • • ~••••••••••• • •~•••••••••-••~••• oo 
1 14 • ~ 00 
11~ • L 0 A D C 0 M P L E X A C C U M U l A T 0 R ( $ £ r ) • OG 
11 5 ~ • oo 
1 17 lit • • l!€ (';0 

11 8 * FU N~ T!ON : TO LOAD TliE COMPLEX AC C UMULA TOR CAC ~ITH THE COMPLE X ~ 00 
119 lit CO NST ANT AT LOCATIO N Z. ~ DO 
120 ~ * 00 
1 2 1 lit ~00 

1 22 ~ ENTR Y : . Z = COMPLEX CON S TANT "-0 0 123 • ~ co 
1 24 • . * 00 
1 25 • C AL 'L IN G S EQ UE NC Es F OR TRAN : CA L L $9r <Z> ,.; oo 
1 2 6 * * 00 
1 27 • DAS : JM P M $ 8F" * 00 
1 2 8 * P ZE Z * 00 
1 29 ,.. ~ 00 130 • ~ 00 

1 3 1 • EX I T : CAC = Z ~ uO 
1 32 ~ * 00 
1 33 • ~ oo . . 
1 3 4 •• ,.. . ....... ~······*· ··········· ····~········ ········ · ···········~····•••* 00 
1 3 5 CS F0 10 LD X C8 F0 0 0 - 1 rE TCH AD DR OF COMPLE X 00 
1 36 C8 F020 L DA 2 , 1 FETC H IMA G I NA RY 00 
1 37 LDBI $CAC DO 

1 "'"' wo 
1 3 9 
1 4 0 
1 4 1 
1 42 
1 43 
1 4 4 

145 $8F' 
1 46 

14 7 cs:=- o oo 
14 8 

1 5 0 C8A 
1·5 1 C8X 
1~2 

0 0 0 0 1 3 R $3 G 

0 0 (1 0 6 7 £ $ SE 

S T A 
LDA 
S TA 
LDA 
LD B 
L D >~ 
J NP 

BE S 
FSE 

S TX 
JMP 

BSS 
BSS 
EHD 

0 ' 2 
3' 1 
1 ·~ ' ... 
0 , 1 

1 ' 1 
C8X 
$8F 

0 
1 

cex 
::8 F0 10 

1 
1 

00 00 4 2 R $8S 

FETC H REAL 

RE STOR E X 
E X I l 

EN T RY 
FE TCH 

S AVE X 

T EI1f A 
TE MP ~< 

CO MP LEX 

00 
00 
i! ,·1 . '• 

00 
{'I ,·. 
.J .... 

1·: f l 
v ·-· 
(• .• 
·-· u 

0(1 
ADDR .-. ( IJ .J 

00 
00 

GO 
00 
OG 

0 0 112 
001 13 
0 0 1 1 4 
0 0 115 
00116 
0 0 1 1 7 
0 0 1 1 8 
0 0 1 1 9 
00120 
0 0 1 2 1 
00 1 22 
00123 
00 124 
00125 
(1(1126 
00 127 00128 00129 00130 
0 0 1 3 1 
00132 00133 00134 
00135 
00136 
00137 

001 38 
00139 
00140 
001 41 
0 0 14 2 
00143 
001 4 4 

0014 5 
00146 

0 0 1 4 7 
0 0 1 4 8 

00150 
00151 
0015 2 

00006 5 R S S F' 0 0 0 013 R $ 8G 00 0 0 4 2 R $9 S 
oooo 7z R cs r ooo 
0 000 00 R C8GD 10 
00007 6 R C8X 

0 0 0 055 E $CA C 
0 0 0 052 R C8F01 0 
000 04 7 R CSS C: OO 
0 0000 1 A VO RTEX 

C10 0067, E $ S E 00 0 075 R CSA 
0000 53 R CB F02 0 00 00 2 1 R CSGOOO 
0~00 2~ R C8S0 1 ~ 00 00 26 R CS SD20 

0 ER ROR S AS SE MB LY CO MP L ETE 

145 $ 8~ 
•:) ., 
L- ,/' E. 3 14 -1 

68 $ 3 (j 2 8 6 1 
1 0 8 S 8S 2 6 62 107 

0 SCAC 29 9 9 1":'17 . " . 
0 .- "' E .;· ._). 1 7 1 8 

.. 

• 
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1~ 0 CSA 66 7 1 
147 CS F" 'JOO 1 3:J 
1 3 :1 csr:- o to 148 
1 3 6 c -=·r-n ""0 c .. .... ._ 65 

70 CSGO OO '" 9 ·-· 6 4 
59 CSG(I 1 0 72 

' ~ 1 0 ,..c,,.,.,OC .... , ... ·..:· '•' 96 
9 f, c <:> <:· I) • '-' · ...> 

1 .·, 
••• 1 1 1 

97 .~ ...... ~.·,z o 
... 0 .;_.. •• 67 

1 r:: 1 .... .l 
,-. 8 •v: ._, , ... 7(1 1 0 6 1 10 1 43 147 

0::.· 0 
I • FR!'f ~H\ 1 16 
~ " .... c. FRM "R ·"' ., ..... c. . .... 

~ " 
0 f' ... 3 c. 24 
0 I I ~ ,- , ~ 

Y .., C• '-l 1 1 
1 '' OR ··· r" \' . I .. 1\ 14 15 

• 

• 

.. a ~ o . - . ·-
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000001 A 1 VORTEX SET 1 00 00001 
2 • THIS I S A COP YRIGHTE D PROGRAM. COPYRIGHT 197~ IV VARIAN DATA !'lA CH INE 00 00002 
? ,. 00 00 00 3 '"' . ~ 
4 ,. V.D.M. PART NO. 00 0000 4 . ; ? · 

' ·' , -; 
5 • RELEASED 0 0 00005 
6 "' 00 00006 
7 TITL E CS:QR T 00 00007 
8 • 00 00008 
9 FS E MAC 00 0000'3 

1 0 IF'T VO RTEX-2 00 000 10 
1 1 IF F VOI<TEX -4 00 000 11 1 ~. t:. GOTO FRMWR l I) (I 00012 
1? 
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96 GOTO. FRMWR3 00 00096 
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. . 

0 0 1·'3 
00194 
o·o f95 
00 196 . ~-

. . . . . . . . ~ .. . . ·" . . .. . ·:· ... 
' ', .. . 

.. a .. o o o 1 '7 

00 00198 

00 00199 

00 00200 

0 0 0 020 1 
00 00202 
00 0 0203 
oo · oo2o4 

00 00 205 
00 00206 

00 00207 
00 00208 

• 

oa oo209 

00 002 10 

00 00211 
00006 1 
1'1 ') 006 2 
000063 
1) 0006 4 
0\:1 006~ 

OOU06 6 
0000 67 
0 00 070 
1)Q0 07 1 
:.100072 
000073 
0000 74 
00007 5 
000076 
0 000 77 
000 100 
;.;0 0101 
000 1 0 2 
000 10 3 
000 1 0 4 
:] 00 1 0 5 
00 0 105 

074005 
006030 
0 00000 
055000 
06:5001 
006030 
000066 
00 1000 
000101 
002000 
000032 
000201 
006030 
000063 
0:55000 
06:5001 
0141 01 
0 241 0 1 
03 41 04 
0010 00 
000105 

R 
A 
E 

·213 ' CSQ020 CALL ·: . 'SQRT :TAKE SQRT . Df" · C~IS . . 
. . ' 

0 0 00212 

00 002 1 3 

01) 002 14 
00 002 1'5 

0 o.o '0 6 
000107 
0 0 0 11 0 
!J OP 112 
000 113 
000 114 

R · 214 
A 21:5 
E 
A 216 
A 217 
A 218 
A · 21 9 
A 220 
A • 221 
R 

DATA 
LDXI 

• :· . 
STA . 
STB 

CSQ030 ' L.:DA 
.. LDB . 

L.DX . ~ 

'·: . JMP .. . . . . 

ACCC 
$CAC 
. 

0 ' 1 
1 ' 1 
AC CR · 
ACCR+l 

.. TENP)C 
'CSQI< T 

• 

SAYE I "AG' 

SET REAL PARl ·. 

RESTORE X 
: EXJ T . .. ... : . . . -- . . 

. . 

. . 

00 002 16 
oo · oo21-7 
(llj 002 1 8 
0 1) 002 1 ·~ 
00 002 20 
00 0022 1 

. . .. ). . ·~ .. 
2 2 2 t S Q R T : . · ., E s:: . : . 0 · 
2 2 3 · · . · · :·,·· ..... ·. r:·s Ei · : , · ·. : · :-. 1 

. . . . 
. . . . .. . .ENTRY 

· FETCH 
' . . . 

COMPL~X . AJfDR: ·. · . .· •: .... : . .... ·,: 
. . ' : 00 00222 

00 00223 
00 2000 A 
OOOOOQ E 
ooooo'1· A 
07 4 07 , A 
OO lOO'O ' A 
oooooa R 

. . 
• 

. 

. . . . . . - .. 
. • ' t••~ ·~:· ••• .. . . ,;_ . . ' : 

-.. ; . . . . . 
. . :·- · .·:,:· -i · , ·. · ·-·~ ... · .. 

·.• 
. . . ·. • 

. . . . . . ·. .. . . .. ~ . . . . . " . . 
·j 

. ~ . . . .. . . . . • 

. . 
. .. . . . 

. . .-~---·· · 7· ... _._., 
·-2 2 4 C S Q 0 '0·0' :s T X' ' · . ·: 

· 22~ . . JMP: · · 
TEMP.X . 

·CSQO .JO 
~-- .. :'· . ~· 

·: . . 
.. . ' . . . . .. 

• . 
. ' 00 00224 

00 00225 . 

226 · 
- 2 27 
228 
229 
23 0 
231 
232 

. 

. . . . ' 

. , ··. EJEc .. '· · ·· . . •, · · ·: . .-· · . . '· · · 00 
••••••••·••~••••••*••••••••••~••••••••••~··~·~~•••••••~~~•••••••••~•••••• oo Jl . . . . •, ·: . . . . . - . . . . • 0 0 
• . NAME - CABS ... . · ~_ .. .. ·. . . •o o 
• ·•· ·· · :.;·_. • oo 
• · o.-. .· ·. ·. · . · • . · . · · :~. • oo · 
• .:: ··P.UR·P'OS£ ·: - TO CO MPUTE -: THE .ABSDI-UT£·. YAL.UE · cf. A CC."PLEX · ARGU"'tin * O o 

00226 
00227 
00228 
00229 
00230 
0 ~. 231 
00232 

. . :: . ::.·: ·. ·.-.~ . . . : ,:': ·. ·:· .. . · ._ . - . . •. ., . 
• • ~ " ,• ' I .: I • ", :" ' •;~ • ' ' ' • o • • . . ' . . : . . . . . . . . . . . . . . . . - . . . . . . . . : . . -. .; .. . ; .. .• . .. . . . .. . . ~ . . ·- ~ ....... "" - .. _ ...... •-. _ .._,... ,. .,.. 8 • .. .. • ........ , . . .. 

. . . 
~~ · · - · . :t ... :. . . ·. . . . . . ·~ ~ . .,. : ~ 

.. 

.. 

' . . . 

.. 

--

' 

• 



• 

-

• 
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E.2 VORTEX LISTING CSQRT PROGRAM PAGE • LISTIHG PAGE < 303) 

• 
233 • • oo oo233 
2 3 4 • • oo oo234 

..... . . . . .. 23!5 • CALLING SEQU ENCE - CALL CAJS<Z> * 00 00235 
• ; • 4 .. 2 3 6 I! • •o o oo236 

2 37 • • oo oo237 
238 • RESULT - ACCR = IZI • 00 00 2 38 
23 9 * * 00 00239 
240 • ~ 00 00 24 0 
241 ••••••••••••••••••~••••••••••••••••••••••~•••••••••••••••••••••••••••••• oo 00241 

00011:5 014060 A 
000116 006 120 (l 
000 11 7 000 002 A 
000120 054064 A 

242 CAJOlO LDA CAB000-1 CA~C IMAG ADDR 00 00 242 
24 3 ADDI 2 00 00 243 

000121 07400~ A 
0 00 1 2 2 0060 37 A 
C 0 0 1 2 3 0 0. 0 1 7 6 R 
000124 0 1!j 000 A 
000 1 2 5 02500 1 A 
000126 0060 30 A 
000127 000 126 R 

!:!00 1 30 002000 A 
000131 000000 E 
000 132 100176 R 

000 133 074005 A 
000 1 34 006030 A 
0001 3 5 000203 ~ 
000 1 3 6 055000 A 
000137 0€.5001 A 
000140 006030 A 
G00 141 000140 R 
. 

000 14 2 07 4005 A 
000143 006037 A 
0001 44 000205 R 
000145 015000 A 
0 00146 02 5 00 1 A 
!:10 0147 006030 A 
00 01!50 000 147 R 

:J :J0 1.~51 002000 A 
000 1!52 000 131 E 
'l'J 0l:i3 10020:5 R 

000 1!54 00 2 000 A 
000 1!5!5 0000 1:i E 
:J00 1:56 000203 R 

244 
24::5 
• 

246 

247 

249 

Z49 

2:50 

2~1 
000 1~7 0 74 00:5 A 
UOO l E. O 0 06030 A 
00 01 6 1 000203 R 
000 16 2 O!:i~OOO A 
000 16 3 06::!001 A 
U00 164 006030 A 
000 16~ 00016 4 R 
000 166 002000 A 2~2 
00 0167 0000 73 E 
000 1 70 000203 R 25 3 
00 0171 001000 A 2~4 
000 1 72 000 172 R 
000172 2!5::5 CAJS 

2!56 

STA 
FLDI 

FMU 

FST 

fLDI 

FMU 

FAD 

fST 

CALL 

DATA 
J MP 

BES 
FSE 

000 17 3 002000 A 
000 174 000 10 7 E 
000 1 75 00000 1 A 
000 17 7 00 1 00 0 A 
:)0 0200 000115 R 
000 201 

2~7 CA:BOOO J~F' 

(: 00 20 3 
i.i 00 2 05 

2!58 ACCC 
259 ACCR 
260 TEMP 
261 CSQ2 

B SS 
!ISS 
BSS 
DATA 000206 040500 A 

i)0 0 2 07 000000 A 
0 00 21 0 262 TEMPX B SS 

26 3 END 
OtTRV NAME S 
0001 72 R CABS 000105 R CSQR~ 
t: XT ERNAL NAMES 
000076 E $ CAC 0001~!5 E $QK 
900 174 E $S E 00 01 67 E SQRT 
S'l'l'tBOLS 
0 0 0076 E S CAC 000155 E SQK 
0 00 174 E $ S E 000201 R ACCC 
000 115 R CA BOlO 000 17 2 R CABS 
00 0072 R CSQ020 000101 R CSQ030 
000167 E SQRT 000205 R TEMP 

0 ERRORS ASSE MBL Y COMPLETE 

0 $CA C 
0 $QK 
0 $ QL 

174 
10 6 
12 3 

211 
1 t) 7 
12 4 

.- t 5 c ~ 

. ··-· - - - ..-- ..... . .. 

TEf1P 
CAB000-1 

<CAB0 00-1>• 

ACCR 

TEMP 

ACCR 

ACCR 

SQRT 

.:lCCR 
~A B S 

0 
1 

CAJ30 10 
.... c. 

1 
0 40500·0 

1 

000152 E $QM 

0001 5 2 E SQM 
00020 3 R ACCR 
0001i2 R CSQOOO 
oooeoc:. R csQe . 
000210 R TEMP)( · 

... ....... • ' ' 

II1AG SQUARE 

• 

REAL SQUARE 

EXTRACT SQUARE ROOT 

EXIT 

ENTRY 
FETCH COMPLEX ADDR 

0 0 0 0 57 E. $ Q N 

0000:5 7 £ $QH 
000177 R CAJ!OOO 
000000 R CSQ010 
000105 R CSQRT 
00 0001 A VORTEX 

~- • . - - - - - -·- -· • - · ··'" - ·· 009 - - • 
.. .. • • -· 0 • 

00 002 44 
00 0024 ~ 

00 00 246 

00 00 24 7 

00 002 4 8 

00 00249 

00 00250 

00 00251 

00 0 02 5 2 

00 00258 
0 0 00254 

00 0 025 5 
00 00256 

00 00 257 

00 00 25 8 
0 0 00259 
00 00260 
1) 0 0026 1 

00 0 0 2 62 
00 0(1263 

• 

• . • 



.. 

.. 

• 
• 

. . 

... . 

. 
• 

. . ·-

• 

' .. 
. .· . ' . . ' . . . . . . •. 

. . 

.. 

. . 
• • .• ·_ : '~~>$ "··· .. . • 

' 

.. 

. . 

. . 

. .. 

• 

•. . ... .. . . .:· :: 
' • ' 1,, ' . . . 

. . 

• 

( 

• 

• 

' . '• 
., 
' . . . . ·. . . . . . . ,.. '·~ · . . 

. • •• • ~ .v\'1 '• ................. ~.-.... 'l"'' "=. ... :. .. . ... . . ,,. : · ~··•tr>-r- !'- · ' .• , ,, , , • • . .... .. ~-: .. · ·~ ~ ··' . . _ ... . . • ~ ''":'-> • - . -. .. . - ·- ... - . - . . 
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• 
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~ .· 

• 
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E.2 VORTE X Lt STIMG PRDGRA" PAGE 1 LI ST I NG PAGE < 3 0 5> 

OO OOtJ l A 1 YD RTE X SE T 1 00 00 00 1 
2 • THIS I S A CDP YRIGKTED PRDGRAI't . CDPYRIGKT 197 :5 BY VAR I AN DAT A MAC HI NE 00 00002 
3 • • 00 00003 I -~.,· '"/ ~t 

4 • Y.D. rt . P ART I'~ 0 • 00 00004 :- ~~-· ' ·~ ,,,;. ~ ....... 
~ • RE LEAS ED 00 00005 
6 ll 00 00006 
7 TITLE CR MA TH 00 00007 
8 • 00 00008 
9 FSE MAC 00 oooo·::; 

1 0 IF"T V ORT E X - ~ 00 0 0 0 10 
11 Iff' VIJRT EX- 4 00 0 0 0 11 
12 GDHl f'RMIJ R1 00 0 0 0 1 2 
13 E XT $SE 00 0 0 0 1 3 
14 CAL L $SE 00 0 0 0 14 

. 1 5 GOT D F"RMIJ R2 00 0 0 0 15 
16 F' RI'IUR1 CD liT 00 0 0 0 16 

• 17 DATA 010:5 0 36 00 000 1 7 
18 F RMioiR 2 CDNT 00 00018 
19 DATA p ( 1 ) 0 I) 0 0 0 19 
20 BSS p ( 1 ) 00 0 0 0 20 
21 EMAC 00 0002 1 
23 f'LD MAC 00 00023 
24 If' T ·VCRT EX-3 00 0002 4 
25 IFF VO RT EX-4 00 0(1025 
26 GOTO FR MI-!Rl 00 00026 
27 STX 11!+6 00 0002? 
28 LDX I p ( 1 ) 00 00028 
29 LDA 0 ' 1 00 00029 
3 .0 LDB 1 ' 1 00 00030 
31 LDX I ll 00 00031 
32 GOT O FRM I-IR 2 00 00032 
33 FRI'IIoiRl CCNT ::to 00033 
34 DATA 010 :54 2 0 00 00034 
3:5 DATA P <1> 00 0003~ 
36 F RM ioi R2 CCNT 00 00036 
37 EMA C 00 00037 
3'3 FST MAC 00 00033 
40 IF"T VIJR TE X- 3 00 00040 
41 IFF' V·ORT EX -4 00 00041 
42 GCTC f'RMWR1 00 00042 
4 3 STX ll!+6 oc 00043 

. 44 L n:n p (1) 00 00044 
.4 :i STA 0 ' 1 00 00045 
'46 STB 1 I 1 00 00046 
4 7 LDXI • 00 00047 
48 GOTO F'RMW R2! 00 00048 
~9 F'RM UR1 CO tiT 00 00049 
~0 DAT ~ 010560 0 0 c 00050 
51 DATA ;: ( 1) 00 00051 
52 FR I'I IoiR2 CON T 

. 
00 00052 

53 EMAC 00 0 0053 
. :54 F'A D MA C 00 00054 
. 55 1FT VIJRT EX-1 0 0 00055 
~.6 GOT O FRMW R1 00 00056 
57 EXT $QK 00 00057 
58 CAL L S!JK 00 0 0 058 
~ 9 GOT D FRMIJR3 00 00059 
60 FR I'I ~R l CD IH 00 00060 
61 I F"T VDRTEX -2 00 00061 
62 GOTU FRMWR 2 00 0 (' 0 --=· ~~ 0 '-

6 3 DATA 010~ 1 34 00 00063 
64 GOTD f'Rt11J R3 00 00064 
65 FR MU R2 CONT 00 0(1065 
66 DATA 0105 4 10 00 00066 
67 F' RI'IIoiR3 corn 00 00067 
68 DATA p ( 1 ) 00 0 0068 
69 E t1AC 00 0006'3 
71 f' SI! MAC 0 0 0007 1 
72 IFT VIJRT E~< - 1 00 00072 
73 GOTC r-'RMIJ R l 00 00073 
74 EXT $QL 0:) 00074 
75 CALL $QL 00 00075 
76 GDTO F'RMioiR3 00 00076 
77 FR MIJ R1 COI'lT 00 00[177 
78 IF"T y'OR TEX- 2 00 00078 
79 GUT ~ FRM IJ R2 tl (l 00079 
80 DATA 0105 17 4 00 00080 
81 ·:;oro f"R HIJR3 Qi) (10081 
82 F' RM ioiR 2 ~UN T 00 00082 
83 D ~H A 0!05 4~0 Oli 00083 
84 F'RMI-I R3 CONT co 00084 
8:5 D~TA p ( 1 ) 00 0008~ 
86 EMAC 00 00086 
88 f' MU ~I A C 00 0008S 
89 I FT VOR TEX- 1 00 00089 
90 GDTO FRMIJR1 0 0 0 0 0 30 
91 EXT $QM 00 0009 1 
92 CALL $ QM 00 00092 
93 GOTO FRNI-IR3 00 00093 
94 F'RI'I UR1 CDNT 01) 0009 4 
9 :5 I I T VORTEX-2 r. n 

u - 000 95 
96 GOTD FRMIJR 2 !j 0 00096 
97 DATA 0 1 0~07 4 00 00097 

' . 

. . ·---·-···· . *·- .. ..... .r _ . . .. - • • -. , ··- ' 

<I •• • 

.... ··· -----~--,--·-·---- . - ----. ' __ , ... ··--. ····- --···-· ... --·-· .. -- ... ~- . - ............... .. . . ........ _, ___ ' .. ,. .. . ' . . ........ , ... ,_ ... , ,. "·--·· .,_ ........ ......... -..... . . . . .. -· . . . .. . .. . . -~·. 
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E.2 YDRTE~ LISTING 2 L I S T 1 H G. PAGE < 306 ) 

• • ...! .• :· .. , . . . . ' . 

000000 R 

000000 002000 A 000 001 000000 E 
noo oo2 100010 R 

C0000 3 001000 A 
00000 4 00000 4 R 
0 00004 

0 .()000:5 002000 A 
000006 000000 E 
(1() 0 0 07 00000 1 A 

000011 R 

98 GDTO fRM~R3 OD 
99 fRM~R2 CONT 00 

1 00 DATA 010 ~41' 0 0 
1 01 fRMUR3 CCNT 00 
102 DATA P ( l ) 00 
1 03 EMAC 00 
10~ rDV MAC 00 
1 06 IfT VORTEX-1 0 0 
107 GOTO FR M ~Rl 00 
108 EXT SQN 0 0 
109 CAL L SQN 00 
110 GOTO FRM~R3 00 
111 FRM~Rl CONT 00 
112 IFT VORTEX-2 00 
11 ~ G·o T D F R M W R 2 0 0 
114 DATA 010503 4 00 
115 GOTO FRM~ R 3 0 0 
1 16 FRMUR2 CONT CO 
1 17 DATA 0 105 401 00 
11 S FRM~R3 CONT 00 
119 DATA PO) 0 0 
1 20 EMAC 0 0 
122 NAM E $AK 00 
123 NAME SA L DO 
1 24 NAME SAM 00 
125 NAME SAN DO 
126 EXT $ CA C 00 
127 EJEC 0 0 
12s •~~•••••~••••••~•~•·~~~•••••••••••••~••~•••••••••••••••••~ ~•••••~•••••••no 
129 • · • oo 
13:0 • !K 0 0 
131 • NAME - tA K • oo 
132 • • oo 
133 • •o o 
1 3 4 !I PURP OSE - TD AD D A REAL ARG. TO THE REAL PART OF THE CO MPLE X ARG. ~ 00 
13~ • ~ co 
13t ~ - ~o 
137 ~ CALLING SEQUEN CE - CALL $AK CR) ~0 0 
138 ~ w.o o 
139 !I ~ GO 

14 0 • RESULT - ACC Z = ACCZ+<R,O.> * DO 
141 .. ~00 
14 ~ - ~ ~ · ... "' . ~· :.. '·' 143 ••~••••••••••••~~•••••••••••••••••••·•••••••••••••••••••••••••••••~•••••* O O 
144 AK0 10 EQU • 00 
145 IFT VORTEX-1 CO 
146 IFF VORTEX-2 DO 
147 GOTO FRMW Rl 00 
148 f LD P. CCR 00 
149 FRMW R1 CDNT 00 
1~0 FAD <AK.0 00-1> • ADD REAL PART 0 0 

151 
152 
1~ 3 
154 
155 
156 
1 57 
15 8 

. . ., 

fRM WR1 

159 $AK 
160 

161 AKOOO 
162 
163 
164 
165 
166 

IfT 
IFF 
GOT O 
FST 
LDA 
LDB 
CONT 
J MP 

BE S 
FSE 

(Q:..J 
IfT 
J. ff 
GOTD 
S TA 
S TE 

VORT EX- 1 co 
\I ORTE X- 2 (l(j 
r ·R M~R 1 0 0 
AC CR" 0 0 
AC:C R uo 
ACC R+1 01) 

:jl) 

$AK EXIT (I 0 

0 EN TRY .. ..., 
•J v 

1 FE TCH REAL ADDR 00 

• " ') u• 
VORT EX- 1 0 .~, 

•.J 

'v' DRT EX-2 (J (! 

F R~lW R 1 00 
ACC R :-. ;. 

..: , ,JI 

ACCR+l .. ( · 
.... • .. J 

00098 
0009 9 
0 0 1 01) 
0 0 1 0 1 
0 0102 
0 0 10 :3 
00 10 5 
00 106 
00 1 07 
00 108 
0 0109 
0 0 1 1 0 
0 0 1 1 1 
0 0 11 2 
0 (I 1 1 3 
0 0 11 4 
0 0 1 15 
00 11 6 
0 0 11 7 
0 0 118 
0 0 11 9 
001 2 0 
00 12 2 
00 12 3 
0 0 12 4 
00 12 5 
00 1 26 
0 0 12 7 
00 1f: 8 
00 129 
00130 
0 0 1 3 1 
00 13 2 
0013 3 
00 134 
00135 
00 13 6 
0 0 13 7 
0 013 8 
00 13 '3 
0014(1 
0 0 1 4 1 
00 1 4 2 
00 1 4 :3 
001 4 4 
001 4 5 
00 14 6 
00 14 7 
00 14 ;3 
00 14 '3 
001 5 0 

00 151 
00 15 2 
0 015 3 
0 0154 
00 i5 5 
00 1 56 
0 015 7 
(I 0 ; c; .:, 

.4 ·- ' J 

0Cr159 
OO !E.O 

00 1 61 
00i 6 2 
0016 3 
0 0 1 6 4 
0 0165 
00166 

16? fRM WR l 000 011 001000 A 168 S OiiT 
J 1•1 p AKOlO 

n , . 
- u n ,.. •. ·· -.. oJJ. O ,; 
i) ;1 ., 00 16 8 

000012 000000 R 
169 EJEC 00 00 1 6 9 
170 •••••••~•••••••~•~··~••••••••••••••••••••••••••••••••••••••••••••••••••• oo oo 17o 
171 • . !1 (; (1 0 0 171 
1 '"', 2 . li: ,·'JI.'I ' 01"" ...., ,, , ~c. 

173 • NAME - t AL * 00 0 0173 
174 • ~ ~c 00 1 7 4 
175 • ~ oo DD1 75 
176 • 
1 ...... "" ,. , ... 
17 8 !IE 
179 • 
180 • 
181 !II 
182 • 

liE 

184 .. 

P URPOSE - TO S UBT RA CT A RE~L ARGUMENT fRO" THE RE~L PART Cf THE 
COMPLEX ACCUMULATOR. 

CALLING SEQ UENCE - CALL $AL CR) 

RE SULT - ACC l = ACCZ-<R,O.> 

. .. 

?f.O O 
'$: r. , .. , 
. . )J , , 

"' 1). '· N . u 
~ (1 0 
~ (;0 

~ oo 
~ " •1 . .. u v 

w.a o 
*' 00 

01) 17 :~, 

001?7 
0 017 8 
001 7 '~ 
Or··:=:n .) l. ·- .. 

0 0 1 8 1 
00 1 82 
V·o· ·=·~ "' v ._, 

00 1 8 4 

- - ·-- ---------------------------------- ·--

• 
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. E,2 VORTE X LI S T IHG CRI'I ATH PROGRAM PAGE 3 L I S T I fi G P A G E ( 3 07) 

0 000 1 3 R 

0000 1 3 00 2 0 0 0 A 
0000 1 4 000000 E 
0 0001~ 100023 R 

,•00016 00 1000 A 
0000 1 7 000017 R 
00 0017 

0000 2 0 00 2 000 A 
0000 2 1 000006 E 
0000 22 000001 A 

000024 R 

0000 24 00 1 000 A 
000025 000013 R 

0000 ~6 074 00~ A 
eoooc:7 00603o A 
00003 0 000000 E 
v0003 1 01500 0 A 
000032 02 ~ 0 01 A 
~0003 3 006030 A 
··: ooo34 o ooo3 3 R 

000035 
00003 6 
""0 ..... ... .J •J v ..;;) r 

002000 A 
000000 E 
100066 R 

000040 07 4 005 A 
.:; .~00 41 00 60 30 A 
0000 42 000030 E 
~·ooo43 055ooo A 
v 00044 0 6500 1 A 
~000 45 006030 A 
00004 6 000045 R 

OJ0047 
000050 
1):)00:5 1 
000052 
000053 
:; ooo::~4 

!JOOOSS 

!}000 56 
000057 
000060 

074005 A 
00~030 A 
000 1 40 R 
01 5 000 A 
0 25001 A 
006030 A 
000054 R 

002000 A 
000036 E 
10006 6 R 

000061 001000 A 
OG006 2 00006 2 R 

18 ::1 
186 
18?' 
183 
189 
190 
1 3 1 
192 
193 

• lr' (JQ 

••••••• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••• • •••~••• co 
AL0 10 EQU • 00 

IFT VORT EX-1 OG 
Iff VORTEX-2 00 
GOTO FRMU Rl 0 0 
F LD RCCR OD 

FRM~ R l CDN T 00 
FS B ( AL.0 00- 1 >• SUB TR AC T REAL P ART 00 

1 94 
195 
1.96 
197 
198 
199 
200 F RM UR1 
201 

202 $AL 
20 3 

204 ALO OO 
205 
20 6 
OQ7 
·'!-
aos 
~'() 9 
210 FRM~ R l 
2 1 1 

IFT 
IFF 
GOTO 
FST 
LDA 
LDE 
CONT 
J MP 

BES 
FSE 

EQU 
I FT 
.IFF 
GOT O 
S.TA 
STB 
CONT 
JNP 

VORT EX"-1 
VORTEX-2 
FRMW Rl 
ACCR 
:~ r:c R 
AC CR+l 

SA L 

0 
1 

Y. 

VORT EX- 1 
\IORT EX-2 
FRMWR1 
"C •' R H '~ 

ACL:R+ 1 

AL 0 10 

EXI T 

ENTR Y 
F ETCH REAL ADDR 

00 
OCt 
0 l) 
00 
•1 ,., 
' ' 00 
0 (I 
00 

00 
00 

0 0 
00 
0 0 
0 0 
00 
0!) 
00 
0 0 

212 EJEC 00 
213 ••••••• ~•~ •••••Y.• • •••••••••••••••••••••••••••••••••••••••••••••••••••••• o~ 
214 • • co 
21:'3 lP. • oo 
216 "' ~lAME- S .:lM · ~ (1 0 
217 • ~ c o 
213 ~ "- 00 
219 • PURPO SE - TO MULT IPL Y THE CO MP LEX ACC. BY A REAL AR GU MENT. • 00 
z:::o • ~ o o 
221 .. ~ 0 0 
222 • CA LLING S E QUENCE - C AL L $AM <F!> 
E?3 • • oo 
224 • ~ c o 
22~ • RESULT - ACCZ - ACC Z• <R,O .) • oo 
226 .. * 0 0 
227 • ~ oo 228 •••••••••~••••• • ••••••••••••••••••••••••••••••••••••••••• x •• • •••• • •••••*- 00 
223 AMOlO F'LD SCAC MULT IMAG 00 

0018 ~ 
00186 
0 0 H :? 
0012:3 
0 0 18 9 
00190 
0 0 1 9 1 
0 0 1 92 
00193 

0 0 19 4 
0 0 1 9 5 
001'3E. 
0 0 19 7 
00198 
0019'~ 
00200 
00201 

0021)2 
00203 

0020 4 
00205 
00206 
00207 
00208 
Oti O:•Q-=i 

lJ L- - · 

00210 
0 0 2 11 

00 21 2 
00213 
00 2 14 
002 1 5 
00216 
00217 
roo ·:- to 
\,;I l .. V 

0021'3 
002 2 0 
00 2 2 1 
00 22 2 
00223 
00 2 2 4 
00225 
00226 
no ? -·"? v ,_c, , 

• 00 2 28 
0022'3 

230 F'MU 0 ,, " 0 """ "' t"t v u ~ C ..:J '-' 

231 

232 

233 

234 
0?5 ........ 
236 
237 
2 39 
239 
2 4 0 FRM ~R1 
241 

F'S T 

FLD 

FMU 

IFT 
IFF 
GOT D 
FST 
LDA 
LttB 
corn 
JH P 

~CAC 

(' CCR 

<AM0 0 0- 1J'-

VO!<TEX -1 
VORT E )< -2 
F RMU R1 
ACCR 
A CCI<: 
:~CCP. + l 

I'IULT ·RF::AL 

EXI T 

- .. ··---···-- - - .. -·---... .. .. .... .. .... ~ . . .. ···----··- ..... .. . . . . . ... 

00 ()023 1 

:co 00 23 2 

r)O :)0233 

00 
00 
00 
O(l 
00 
oo 
0 (1 

0 0 

. . .. . 

;)0234 
;)(1235 
(10236 
00237 
U~ .-, ·J ") .::. .., .._...,.._, 
I• n ·:- -=- 9 
J - '- '"" 

00240 
0024~ 



• 

• 
E.2· VOR TEX .LIS TIN G CRMATH PR DGRAtt PAGE LI STIN G .PAGE < :309 ) 

0000 62 

UOOO G3 0 0 2 0 0 0 A 
00 0064 0 000 21 E 
C000 6~ 0000 01 A 
0000 67 0:5 4 0 :5 0 A 
0000 7 0 06 4 0 :5 0 . A 
0 0007 1 0010 0 0 A 
0000 7 2 000026 R 

• 

000 073 07400 5 A 
000074 006030 A 
I~ 0 0 Q 7:5 0000 4 2 E 
000076 0 15000 A 
0000 77 02500 1 A 
000 1 0 0 006030 A 
0 00 1 0 1 000 1 00 R 

0 00 1 02 002000 A 
0 00 1 03 000000 E 
000 1 0 4 100 1 33 R 

0 0 0105 07 4 0 05 A 
0 001 0 6 006030 A 
0 00 1 07 00007 5 E 
0 00 11 0 055000 A 
000 11 1 06500 1 A 
J00 112 006030 A 
::1 00 11 3 0001 1 2 R 

0001 14 074005 A 
0 0 0 11 :5 006030 A 
00 0116 000140 R 
000 11 7 0 1 ~000 A 
O \J01 2 0 02~001 A 
000 1 2 1 006030 A 
') 00 1 22 000121 R 

00 0123 002000 A 
u 00 124 000103 E 
00012 :5 100 1 33 R 

C 00 1 26 00 1 (100 A 
(1 00 12 7 1)00 1 2 7 R 
000 1 27 

:.;,)0130 002000 A 
0 00 1 3 1 00006 4 E 
000 1 32 000001 A 
000 1 34 0 5 4 0 0 3 A 
0 '00 1 35 06 40 0:.:: ~l 
000 1 36 00 1 000 A 
000137 000073 R 
1)00 14 0 

£ NTR '( NA ME S 
C0000 4 R $AK 
SX TERNA L NAMES 
000 1 07 E $C AC 
00012 4 E $ Qtf 
S YMB DI .. S 
000 0 04 R $AK 
000107 t' ... $CAC 
o·o o 1 2 4 E SQ11 
000 000 R AK OlO 
0000 2 6 F: AMOl O 

242 !A I1 
2 4 3 

BE S 
fSE 

0 
1 . 

EN T RY 
fET CH MULT ADDR 

oa oo242 
00 00243 

2 44 AMO OO 
2 4 :5 
246 

STA 
S TB 
JM P 

ACC R 
ACCR +1 
AM0 10 

SAVE REAL 00 002 4 4 
0 0 0 0 2 4 .5 
0 0 002 4 6 

Z 4 7 EJE'C eo 
248 ~·•••••••••••••~••••••••••••~•••••~••••••••••••••••••••••••••••••• •••••• oo 
2 4 9 • • oo 
2:50 • .. 00 
2:5 1 • NAME - . S RN * 00 
2:52 • • oo 
2:53 • *00 
2:5 4 • PURPO SE - TO DIVIDE THE COMPLE X A CC . BY A REAL ARGUMENT. * 00 
2:5:5 • • o o 
2 :5 6 • · * 00 
257 * CALLI NG SEQU ENC E - C ALL $AN <R > * 0 0 
2:58 • *00 
259 • *0 0 
260 * RE S ULT- ACCZ = AC CZ/( R, O. ) * CO 
261 ~ ~oo 

26 2 • * DO 
2 6 3 ~•••••••••••••••*-••••••••••••••••*~•••••••••••••••••••••••••••••• • •••••• oo 
26 4 AN0 10 rLD $CAC DI VI DE IMAG CO 

26:5 rnv < AN0 00 -1> • 00 

2 6 6 f S T SC AC 00 

267 fLD ACC R DIVIDE REAL 00 

. . 
26 8 f' DV . <AN 0 0 0-1 >• 00 

269 If T \IOR TEX - 1 00 
a7o If r VORT E X-2 0 !) 
271 GOT D F R ~l!JR 1 0 (J 
272 r=-:n ACCR 0 0 
2 ? 3 Ltl A ACCR 00 
274 LDB ACCR +1 (I!) 

275 F'RMUR1 CON T 00 
276 ,J 1'1 p $AN EXIT 00 

277 $AN BES 0 EN T RY 00 
,... ·~ 8 C. I F S E 1 FE TCH DIIII S: OR ADDR 0 0 

2 79 AN OOO ST A ACC R SAV E RE Al. 0 0 
280 S T B ~lCC R+ 1 0 0 
281 JMF' ANO lO 00 

282 ACC R BSS -:. co -283 E ND 0 0 

0 000 17 .R SAL 0000 62 R $AM 0 0 01 27 R $AN 

0 000 01 E $QI( 0 8 0 0 14 E fQL 000 0 5 7 E $QM 
00013 1 E $SE 

0 000 1 7 R S AL 00 0 0 62 R SAM 0 00 1 27 R SAN 
0 0000 1 E SQK 00 0014 E $Q L 0000~7 C' ... $ QI'I 
0 00 1 3 1 E $S E 0001 40 R ACC R 0 000 11 R AKO OO 
00 0024 R ALOO O 000 0 L• R AL 0 10 0000 6 7 R AMO OO 
000 1 3 4 R ANOOO 00 0073 R AN0 1 0 0 0000 1 A VORT EX 

.. 

00247 
002 4 8 
002 4 9 
00250 
0 0 251 
0 0 252 
00253 
00254 
00255 
00256 
00257 
0 0258 
00259 
00260 
00261 
00262 
0 U 

•. ~ ... • .... 
.:.o,.:, 

0 026+ 

00265 

00266 

00267 

00268 

00269 
0 0 2 ~ '1 . I I. 

002?1 
00272 
00 273 
0 0274 
0 0 ·=· ..., c; '- , •..J 

no~ . ... ~ 'J .::. , J 

0027? 
0 f'• .-. ~ •• , 

'"• c. r -:) 

oc··:>"?~ . '- .. •' 

00281) 
c '(I "" ..... ' C.Oi 

002 82 
no·-·r•'3 !J c.o , 

0 ERR ORS AS~EMB L '( COMP L E T E 

159 $AK 12 2 1 !5 8 

·- -· , . . .. 

• 



• 

• 

E.2 VORTEX · LISTING PROGRAM PAGE LISTING PAGE < 309 ) 

202 SAL 123 20 1 
2 42 $AI'! 124 241 
~7 7 $AN 125 27 6 ·· · · or $CAC 126 22 9 231 264 266 . . 

0 $QK 57 58 
0 $QL 7 4 7 5 
0 $QM 91 92 
0 $Q N 1 0 s 1 0 9 
0 $SE 1 3 14 

28 2 ACC R 148 1:54 155 1~6 16~ 166 191 197 198 
199 208 209 2 3 2 237 238 ':) 'J 9 .... '"' 244 24!5 
267 2.., .... , c 273 274 279 280 

1 6 1 AKOOO 15 0 
14 4 AKO lO 168 
20 4 ALOOO 1~3 
187 ALOlO 2 11 
24 4 A 110 0 0 230 . 2':'? .., ... 
"""" 9 c c AM0 10 ""A6 c-. 
-. -~ 

c. ( "' A ti 0 0 0 ... 6 .. c ..J 268 
2 64 Al'i010 281 

0 CRMATH ... 
; 

1 6 FRM ~IRl 12 26 ·12 5 6 73 90 107 147 153 
164 1 90 1 96 2 07 236 271 

18 F"RMWR2 15 3 2 48 6 2 79 96 113 
67 f R miR3 59 6 4 76 Sl 93 98 110 115 

0 p 1 9 20 ~0 .... ~~ 35 44 51 
. 

68 85 10 2 
119 

1 VORTE X 1 0 1 1 24 .... .,. 
C ...J 40 41 c.· c-

...J ·-· 61 72 
78 89 95 1 0 ~ 1 1 2 14 5 146 151 152 

162 163 183 1 89 19 4 195 205 2 06 234 
235 269 -;,-. 0 ._ ; 

• 

• 
.. 

.. 

I 

--- .. 

•• • ._.,- - ----- - .. - · •-- • -~ -•- ••- -- •uo • 4 ., ---·------ .... -- ~--- . -- . . . - . -



. E.2 YDRTEX LI ST IHG CSINCCflS PROGRAM PAGE 

000(101 A 1 VORTEX SET 1 
2 • THIS IS A COP ~' R I GHTED PROGRAM. COPYRIGHT 
3 • 
4 • Y.D.I'I. PART NO. 
5 ll! REL EASED 
6 ll! 

7 TITLE CS:INC CDS 
8 • 
9 FSE MAC 

10 IFT VDRTEX -2 
11 IF F \IORTEX-4 
12 GOTC FI':MW R1 
13 EXT SS:E 
14 CALL SS.E 
15 GOTC F~:MWR2 
16 FRMWR1 corn 
17 DATA 010~03 6 
18 FRMWR2 COtH 
19 DATA p ( 1 ) 
20 BSS p ( i ) 
21 01AC 
23 FST MAC 
24 IF T VIJRT EX-1 
2~ GOTO Ff.:MWRl 
26 STX ~+6 SOFTWARE STORE 
27 LDXI p ( 1 ) 
28 STA 0 ' 1 
29 STB 1 J 1 
30 L n:n l'-

31 G!JTC FRI1W R4 
32 FRM&.lRl CD rH 
33 1FT VDRT EX-2 
34 GOTC F R t'HI R2 
3:5 DATA 01!)503 3 F I RM~!ARE STORE 
36 GOTD FRt1W R3 
37 FRM1JR2 corn 
38 DATA 0105600 FPP STORE 
39 FRrtWR3 CONT 
40 DATA p (1) 

41 FRM&.lR4 CO tlT 
42 EM AC 
43 F L n· r1 AC 
44 IFT \IOR TEX-1 
4~ G!1T D FRNWRl 
46 s 1 ~< Iii+ (. SOFTWARE LOAD 
47 LDX I p ( 1) 

43 LDA 0 ' 1 
49 LDE 1 ' 1 
50 LD)<I "' 51 GOTO FRr1WR4 
c--:-
..~ ... FRMHRl COrH 
53 IFT '.l[jPT E"-2 ' I-.,. 4' \ 

54. GOTO FRMWR2 
~~ DATA 0 !n5032 F I Rl'lWARE LOAD 
56 GOTO F R t1l~ R 3 
57 FRMWR2 CONT 
:58 DATA (I 1(! ~ 420 FPP LOAD 
59 FRMWR3 corn 
60 D~TA p ( 1 ) 
61 FRMWR4 cprH 
62 U·1AC 
63 FLDI MAC 
54 IFT VD~TEX-1 
65 GOTO FRMI~R 1 
66 <-- T '"" .,) ,., • +6 SOFTWARE LOAD 
67 LDXE p ( 1 ) 
68 LDA 0 ' 1 
69 I ~~ B ._ " 1 ' l 
70 LD>(I it: 

71 GOTO FRNW R4 
72 FRM UR 1 corn 
... , , .... IFT VORTEX-2 
74 Go:o C"RMWR2 
75 DATA ···1(.;""(1'3~ ·~· "'' ' ~ FIP.~WARE LOAD 
... '" , "' GOTO FR ~1 WR3 
?7 FRMWR2 CDNT 
78 Dr:'lT A 0105 420 FPP LOAD 
79 FRM1JR3 -. n .... ,. L . J , I 

so DATA P< 1)+ 0 100000 
81 FRMUR4 COHT • 

82 E ...... l f' n t ".J 

83 F:STI ~1 A C 
8 4 IF 1 VORT EX-1 
s -= •.J G~TO FF.:!'l WR 1 
86 ~ y "< -..> ' ,. 

.. .. -t. ::} 

87 ' D '·' E I. • ,. '\ p ( 1 ) SOFTWARE STORE ,.. ,... 
00 

·. T ,, 
..:;. H 0 • ~ J 

89 STB f ' • • • 
90 L D)<l .. 
91 GOlD F F.:NUR 4 
92 FRMWRl CfltiT 
93 IFT vo~ rEX-· 2 
94 GrJ TO F R" ·~ R ':) .. ,., ... ._ 

. . ... 

1 

197~ BV 

LISTIHG PAGE < :310) 

VARIAN DATA MACHINE 
00 00001 
00 00002 
00 00003 
00 00004 
00 00005 
o ·o o o o o 6 
00 00007 
oo oooo;:: 
00 00009 
00 00010 
(I 0 0 0 0 1 1 
00 00012 
00 00013 
00 00014 
00 00015 
00 00016 
00 00017 
00 00018 
00 00019 
00 0002(1 
00 00021 
00 00023 
00 000~:::4 
r. 1.1 n fj f"=' e ., _ • • }~ • .1 

U
• u·· ,, ,., ,, ,::. .,. 

•.J .••-• L.U 

1)1) 0002? 
Or. ""''·~ ·~n J V\.II.JC•:• 

00 00029 
!)!) 000:30 
00 00031 
() :) 00032 
• •• ·:. IJ" .. • H •j -u 1.1 u ._. :;:; 
00 00034 
(lQ 000:35 
L·. n onp ·~·f.. 

' '"' .. -IV •• 

00 00 037 
00 00038 
(;I) 00039 
00 00040 
[: •j [l 0 0 4 i 
eo oocr42 
00 00043 
(!Jj 00044 
00 00045 
00 1){1046 
uo ooo47 
t· t"'t n ') 1•1 ·• C• U•J u· .. ~ •.J 

DO 0":1049 
00 00050 
C 'v' C'••"•"'1 ' .... ._. ._, 
oe ooo52 
00 00053 
, •• t! I) ta !"'! c::: ,, 
•.• •-• .. v ,_, ·- • r 

C n r.... " "' ., 
..., v 1 .. 1 1,: · · ·' ·-· r, , .. , nr.n~.t: 

vu • ., ..... ..,..., ..... 

Q :) 00057 
n '• r.l"\oero v l.,l IJ 1 .. 1 ·-' 0 

(Jij 0005':1 
!)(: OOOE.O 
'I(' rt~.n~ 1 1....• VI .. •IJr.:;.. 
,., .... u· ,., ... , ,. ":: ....... , •. !.;b._ 
(; ,., :·, :·, ... f: ·:· 
•.• v •. ·-· .. J ·- ·· 

f. .·. ... ... c· .· ,., 
.,I i,l 1,.1 IJ I t o 1i' 
t• ,·, ,., i"t , .. , c. ::~ 
._. '-' ........ v v ·~.· 

!'"t .·, ..... -. Ji _,.. .. ·· 
v • .. • 1.1 ;..; .J C• 0::• 

•!") l'' (' ;"'! o'\ ,. -:-
'.1 ''~'L't•., 

00 00 06:=: 
.-, r· fl ,., ,-, r .-;. 
V •) ., 1_, .I t:• •' 

0 0 (:;)fJ70 
0(! 000/ l 
00 000 .~ .. 2 
00 0007:::: 
(;(: 000 ..... 4 
.-•• -. ,-, I"' i': ~;. :;::-
oj;.,; ' -'•'''-'f'-l 

1
•• ·• (o .-. ,., . , , . 
J l_o IJ I) 1_1 ( 1'::• 

00 0(1:),/ ? 
(;0 (1(1078 
~-, f: .... ·I .-• ..., ~~ u...- u•.• .. •t'::' 

C!D 0008(: 
1)0 00081 
I) [•, " n ') '"• ,.., .. IJ tJ I OC. 

0 . o··)·-·"' '.! ll I V .;1 

oo 1Jr,084 
;; (o •• , 0 r· ,... "' 
v '""' '· .• oO ·-· 
00 (•0086 
00 000:~7 
r, ro f\ ,., ;•, ,-, l"'o 
1..' V t t 1,.1 IJ 0 •:> 

U... .-, n •) 11 v u 
... , \.''1. J V;; 

:.;• '.J· t"• ~, ,.. Q ,, . '· ,., .. ' ~. 

00 00091 
00 00092 
00 0009:3 
OD 0009 4 

• 



£.2 VORTEX LISTING tSIN CC OS PROGRAM PAGE 2 LISTING PAGE >: 311> 

9:5 DATA 010 ~033 F"lRMioiARE STORE 00 
96 GOTO FRMWR3 00 
97 F"RMioiR2 CO NT 00 
98 DATA 010 ~600 F"PP :s ·rcRE CO 
99 FRMioiR3 CO NT· 00 

1 00 DATA P <1 >+0100000 00 
1 01 FRMWR4 CONT CO 
102 EMAC 00 
103 FAD MAC 00 
1 04 IFT VORT EX-1 00 
105 GOTO FRMWR1 00 
106 EXT $QK 00 
10 7 CALL $QK 00 
108 GDTO FRMWR3 DO 
l09 FR~IoiR1 CONT DO 
110 IFT YDRT EX-2 00 
111 GOTO FRMWR2 00 
112 DATA 0105 134 00 
113 GOTO FRMWR3 00 
114 r-RMioiR2 CONT 00 
11~ DATA 0105410 00 
116 FRM~R3 CONT 00 
117 DAiA P(1) 00 
118 EMAC 00 
12 0 FSB MAC 00 
1 2 1 IF"T VOR TEX-1 00 
122 GOTO FRMWR1 00 
123 EXT SQL 00 
124 CALL SQL QO 
1 2~ GDTO ~RMW R3 00 
126 FRMWR1 CONT 00 
1 27 IfT VOR TEX-2 00 
128 GDTD FRMWR2 00 
129 DATA 0105 174 00 
1 3 0 GDTD f RMW R3 DO 
131 FR MWR2 CONT 00 
132 DATA 0 10~450 OD 
1 33 FRMWR3 CONT 00 
1 3 4 DATA P<l) 00 
13~ EMAC 00 
1 37 FMU 11AC 00 
! 3 3 IFT VDRTEX-1 00 
139 GDTD FRMWR1 00 
140 EXT SQM 00 
141 CALL SQM CO 
142 G8TO FRMW R3 00 
"143 fRMWR1 CONT OD 
144 IFT VOR TE X- 2 00 
14~ GOTO FRMUR2 00 
146 DATR 010507 4 00 
147 GOTC fRMWR3 CO 
148 FRMWR2 CONT GO 

.. 149 DATA 010 5416 OU 
15 0 FRMWR3 CDNT 00 
1~1 DATA P ( 1) 00 
152 EMRC 00 
1 54 FDV MA C 00 
~~~ I FT VORT EX-1 00 
156 GUTO FRMWR 1 00 
15 7 EXT $ ON CO 
158 CAI.L SQN 00 
159 GOTD rRMWR3 00 
1 60 FRMWR1 CDNT DO 
161 I FT VD RT E:X-2 0::' 
162 GOT C FRMWR2 CO 
163 DA ; A 010503 4 00 
164 GfJTO FRMWR3 00 
165 FRMWR2 CDNT 00 
166 DATA 0 1 0 5401 DO 
1 67 FRMWR3 CDNT 00 
168 D~TA P Cl) 00 
169 EMAC OC 
171 NAME CCOS DO 
1 72 NAME CSIN 00 
173 EXT r.os c~ 
174 EXT SIN . DO 
17 5 EXT EXP 00 
1 76 E ~T $CAC T 00 
17 7 lXT $CAC 00 
178 EJE C 08 
179 •••••••~•~~••••~~~•••••••••••••••••••••••••••••••••••••••••••••••••••••• oo .. 
1ao '1f • • oo 
181 • •c o 
18 2 • NAME - CCOS ~ CO 
18 3 • • oo 
1 8 4 • *0 0 
185 • PURP~ SE - TO CO MPUTE THE COSINE Dr A CD"PLEX ARGUMENT. ~ 00 
186 • * GO 
187 • * 00 
188 • CALLING SEQUEN CE - CALL CCUSCZ) * 03 
189 • • oo 
19 0 * * 00 
191 ~ RE SUL T - AC CZ - CCOSCZ> • oo 

. . . . . . .. . . . ... . - . . . . . 

- - --- --··- -- ·-- ... . - ·-·-· - ·- - • • - · . _ .. 0 . .... ..... • • .. .. •• 

• 

000 95 
00096 
0 0097 
0[1098 
00099 
00100 
0 0 1 0 1 
0 0 1 0 2 
00103 
0 0 10 4 
0 0 1 0 5 
00106 
00107 
0 0 1 0 8 
0010"3 
0 0 11 0 
0 0 1 1 1 
0 0 1 12 
0 0 11 3 
0 0 114 
0 0 11 5 
0 0 11 6 
0 0 1 1 7 
0 0 1 1 B 
0 0 120 
0 0 121 
00122 
00123 
0 0 1 24 
00 1 25 
00 1 26 
0 0 12 7 
(1 01 28 
00129 
00130 
00 1 3 1 
0 0 1 32 
00 133 
00 1 34 
00135 
00 1 37 
00 1 38 
00139 
0 0 1 4 0 
0 0 1 4 1 
0 0 1 4 2 
0 0 1 43 
0 0 14 4 
0 G 14 5 
0 0 1 46 
.-• .-.14 7 
'"' "' , 
0 0 1 4 8 
00 14 9 
0 0 1 50 
00151 
00152 
00 1 5 4 
001~~ 
00 1 56 
0 (I 1 ~ 7 
0 01 58 
0 0 15 9 
Ofl 1<:t"! '• .a. ._ . ... 

0 0 1 6 1 
0 0 1 6 2 
0 0 1 6 8 
0 0 1 6 4 
00165 
00166 
00167 
0 0 16 8 
00169 
0 0 171 
:)1)172 
(10 17 :;: 
00174 
01)1?5 
00176 
00177 
00178 
0017·~ 
00181) 
00181 
00182 
00 183 
0(1184 
00183 
00 1 86 
00 187 
00188 
00189 
00190 
0 0 1 9 1 
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~- ~'('!-<;..~:.. :,. .. . . ... 
' ,; . ~· 

000000 07400~ A 
I) 0 0 0 0 1 0 0 6 0 3 7 .A 
000 002 OO(J0:53. R 
000 003 01:5000 A 
00000 4 02:5001 A 
00 000:5 006030 A 
0000 06 00000~ R 

00 0007 0020 00 A 
0 00 010 000000 E 
00 0011 000062 R 

. 
0 0 0 0 1 2 0 7 4'0 0 ~ A 
o 0 0 0 1 3 0 0 6"0 3 0 A 
0 0 0 0 1 4 0 0 0·0 :56 R 
oo oo·t:s o:5~ooo A 
00 0016 06:50.01 A 
0 00017 006030 A 
000020 000017 R 
00002 1 01 4031 A 
0 00022 006120 A 
000023 000002 A 
00 0024 0:54206 A 

0 0002:5 07400~ A 
00 0026 006 037 A 
0 00027 0 00233 R 
0000 30 0 1~000 A 
00 0031 02 ~001 A 
00 0032 006030 A 
00 0033 000032 R 

0 0003 4 0 7400:5 A 
•J 0003~ 0 06030 A 
000036 000 060 R 
000037 0~5000 A 
000 040 06!i001 A 
00 0041 006 030 · A 
00 00 42 00 0041 R 

192 • ~0 0 00192 
193 • • oo 00193 
194 ........................................... , ............................... 00 00194 
19~ CCS010 ·FlDI CCS000-1 ADD MAGIC CONSTANT . 00 00 195 

197 

198 
199 

200 
201 

2 02 

• 

fAD 

FST 

LDA 
ADDI 

STA .. 
FLDI 

FST 

' 

CCSCCN 

ACCC 

CCS000-1 
2 

TEMP 
TEMP 

ACCC+2 

FETCH IMAGINARY 

00 00 196 

00 00197 

00 00198 
00 00199 

00 00200 
00 00201 

00 00202 

000 043 0 02000 A 203 
0 00044 000212 R 

CALL 

DATA 
JM P 

CSI N GET Sirt 00 00 203 

00 0020 4 
00 0020 5 

00 0045 00 0056 R 204 
u ooo 46 oo 1ooo A . 20~ 
0000 47 0000 4 7 R 

ACCC 
ccos EXIT 

ENTI"Y 0 000 47 206 CCDS 
207 

BES 
FSE 

0 
1 FElCH COMPLEX ADDR 

01) 0020 6 
00 0020/ 

00 0050 002000 A 
000051 00 0000 E 
0 000:52 000001 A 
0 000:54 00 10 00 A 
0 0005:5 000000 R 
0000:56 
00 0062 0 40344 A 
000 063 04 1767 A 

00 0064 014131 A 
0 00 06:5 006120 A 
0 00066 000002 A 
Otl 00£>7 0:54143 A 
.0 0 0 0 7 0 0 0 2 0 0 0 A 
00 0071 0000 00 E 
000072 100233 R 
0 00073 0:5412~ A 
00 0074 064125 A 

00 007:5 07'400:5 A 
000076 0 06030 A 
000077 000223 R 
000 100 015000 A 
000101 025001 A 
0 0 0 1 0 2 0 0 6 0 3"0 A 
000103 0 0 0 1 02 R 

208 CCSOOO JI'IP CCSO lO 

4 

00 00208 
• 

209 ACCC BSS .. 
210 CCSCDH DATA 0403•4•0.1767 1.57 U7 963267 

00 00209 
00 00210 

211 
212 
213 
214 
215 
216 
217 
218 
219 

EJEC 00 
•••••••••••••••~•••••••••••••••••••••••••••••••••••••••••~•••••••••••••• oo 
• • co 
• • oo 
• NAME - CSIN • co 
• ~ 00 

• • oo 
• PURPOSE - TO CO I'IPUTE THE SINE OF A COI'IPLEX ARGUMEMT. *0 0 
• ~oo 

220 • *00 
221 • CALLI NG SEQUENCE - CALL CSIN <Z> ~ 00 
222 • * 00 
223 • ~c o 
224 • RESULT - ACCZ • CSIH<Z> * 00 
225 • ~ oo 
226 * ~ i);j 

22 7 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• oo 
228 CSN010 LDA CSN 000-1 CAL C Il'tAG ADDR 00 
229 ADDI 2 00 

0 0 2 11 
002 12 
00213 
00214 
002 1 5 
00216 
002 17 
0021:3 
OC219 
0022G 
002 21 
032 22 
00223 
00224 
0 0 -:. ·:::> 5 

'- ..... ·-
r, 0 " " E v c.c. i 

00227 
00228 
0 (1229 

230 
231 

S TA . 
CALL 

TEMP 
EXP CALC INITIAL. VALUES 

00 00230 
00 00231 

232 
233 
2 3 4 
23:5 

236 

DATA 
ST A · 
S TB 
FLD 

FDII 

<TEMP>• 
ETY 
ETY+t 
CS N1 

ETY 

. ·--·····- : ~ ~ ..... ~ .... .......... --. .... _. 

00 00232 
00 0023:3 
00 00234 
00 0023 5 

00 0 023 6 

• 

' 

-· · -- -



E.2 VORTEX LISTING 

00010 4 0020 0 0 A 
C00 10::l 000000 E 

0 .0 .O}:c~~~- 000 22 1 R 
237 . . . .. , . . . 

000 107 0 74 00 :i A 
0001-10 006030 A 
i) 0 0 1 1 1 000227 R 
000 112 055000 A 
0 001 13 06 ~ 00 1 A 
000114 006030 A 
00 011~ 000 114 R 

2 3 8 
00 0116 07 4 005 A 
000 11 7 00 6 030 A 
000 120 000221 R 
000 121 0 15000 A 
000 12 2 02.5001 A 
···oot"" •.• c. .,;) 006030 "' 1"1 

000 124 000123 R 
239 

00012~ 002000 A 
000 12 6 000(100 e: 

"000 127 000227 R 

000 130 0'7 40 0 5 A 
240 

. 

!)00 13 1 006030 A 
U0 0132 000000 E 
000 13 3 0 55 000 A 
0 0 0 134 065001 A 
.. 0 0 1 ...... 006030 A '·' .;:, ..J • 0-00136 00013:i R 
00 0 1 37 002000 A 2 41 
00 0140 opoooo E 
U00 141 100216 R . 2 42 

. 243 
244 

· e4s 
2 46 
2 4 7 
248 
243 F'RM~R l 
2~0 ' 

000 142 002000 A 
(; 00 14 3 000000 E 
0 00 144 000132 E 

251 
000 14~ 002000 A 
:; D 0 1 4 6 00010~ E 
u0C1 4 7 000225 R 

!=? ~2 ' 
U0 0 1::SO 07400~ A 
000 151 0 0 60 30 A 
000 1 52 000000 E 
000 15 3 055000 A 
000 154 0 65001 A 
:: 3 0 155 006030 A 
J00 1S 6 000155 R 

2~3 
(J00 157 074005 A 
000 1 60 00603 0 A 
00 0161 000221 R 
·: 0 0 1 6 2 015000 A 
000 16 3 025001 A 
00 0164 0 0 60 30 A 
:~ 00 16 5 000164 R 

254 
000165 002000 A 
-:.:J 0167 000013 E 
"C 0170 000227 R 

255 
000 171 07400~ A 
000 1 72 006030 A 
,, r:J 0 1 7 .., l, • t .;; 000144 E 
00017 4 05500C A 
03 0 1 75 06:i001 A 
::; oo176 006030 A 
:)0 0 177 000176 R 
OfJ 0 20 0 002000 A 256 
000 201 000000 E 
,~'.1 0 202 1 00216 R . 2 ::S 7 

258 
259 
260 
261 
262 
2€.3 
264 FRM~ Rl 
265 

000203 0020 00 A 
00020 4 000143 E 
00 0205 000173 E 

266 
000206 002000 A 

.. 
• 

• 

. , 

CSIN CCOS 

f"ST ETMY 

FLD ETY 

I 

F" SB E.TMY 

F' ST $CACT 

CA LL cos 

DATA <CSN 000-1)• 
IFT \IORT E X-1 
IFF VORTEX- 2 
GDTD FR MWRl 
STA ACCR 
STB ACCR+l 
FLD AC:CR 
CDNT 
FMU SC ACT 

FDV CSN2 

FST $CAC 

FLD ETV 

F'AD E TM'f 

FST $CACT 

I 

CALL SI N 

DA TA <CS N000-1 >• 
IF T V:J RT EX-1 
!Fr \IDR TEX-2 

· GOTD FRNI-JR l 
STA ACCR 
STB ACCR+ l 
FLD ACCR 
CDNT 
F"MU $CAC T 

FDV CSN2 

-•., .. .. -.. -.. -· -· . ·----"- --... -... 

• 

.-ROGRAPI PAGE 

CALC II'1AGINARY 

CALC REAL 

~··-·· ··'" ----·- -.- ..... -.... -- ... ~-.-- ........ _ ...... . . . . ... 

• 

4 LlSTING PAGE ( 313i 

00 00237 . 

0 0 00238 

00 00239 

uo 00240 

co 00241 

00 00242 
00 00243 
00 00244 
00 00245 
00 00246 
00 00247 
00 00248 
00 00249 
0 0 002~0 

co 00251 

00 00252 

00 00253 

00 00254 

00 00255 

00 00256 

00 00257 
0 0 00258 
00 ~0259 
00 00260 
00 00261 
00 00262 
00 00263 
(1 0 00264 
00 00265 

00 ooz66 

. ..... .... ........ . ..... .. .. ..... 



·. 
• 

• 

. . 
. . . . 

. . . . .. · . . . ~ .. 
I , , ' ' • , ' ' • • ' ' 0 : :" 

•' ' o ' ~ ' • I , ........ ~·.: .. • r"" • ' ' : • • o • \ 
.. ' &> . •• ... • ~ • ........... .,, ... .. ~'f .... ... ~ · - ..~, ,.. ' • • ·. .. ,, •• . . . ... .. - .. ;. . .... , ... ~ .. , ' '·· .~. ... ·.·· ·. - .. . .. :·· .. .. . .... ·· :· 

, ' •. ,.. ., ., . , , "'"': ·I · "' . . . ..· - ~ . ... .. ;, ,··'(·;t' .. ;\•·····. ,... 
· : : •• • • . - · ·<..:!o. -llof.. • 1· y , .:,.;; .;·:·.!t······ .... ,.,. ,h.1,;.;-:>, 

o 0 
,• ' o ,,;-.. 4'• ' •. •L'o~<f•;-t ~ ~~ ! . ,,:,r'fW 0 ":'•I'! Johl ''; , 

' : • • • · : -:.· . • • : ~ •• : • • ·: • • ... .. f:: .. ' . ·•• • • • ·.... • • . . . , . ... . . .. . . 
·. .. . . J' .,: . 

. CIJHCCOI 

000207 000146 E 
00022:5' R . • 000 210 

~~'' ];(' 
267 n~r YDRTEM--1 

• . ~·t_;;;: . ~ 268 ·I rr VDRTtM-r 1 .••• ~ ...,.. 

269 GDTD F"RMI.IR1 
270 F'ST ACCR 
271 LDA .. ACCR 
272 LDJl ACCR+l 
273 nunuu CDNT 

00 0211 00100 0 A 274 JMP CSIN E)(JT 
00 0212 0 0 0 2 •12 R 
00 0212 27:5 ·csut BES 0 EIHRY 

276 F'SE 1 FETCH eOI1PLEM 
0 002 13 00'2£100 ~ 
1)00 214 000 051 E: • 
00 02 1:5 0 00 001 A 
000 217 001000 A. 277 CSNOOO · JMP CSN010 
00 0220 000 0 64 R 
000 221 278 E ·T 'I' BSS ,2 
000 223 040300 A 279 CSN l DATA 0 40300.0 
000 22 4 0 0 0 o.o 0 A 
000 22~ 040500 A . 280 CSN2 DATA 040500t0 
0 00226 000000 A 
0 00227 281 ETMV BSS 2 
00 023 1 282 ACCR BS S 2 
00 0233 283 TEMP BSS 1 

28 4 END 
t.!H R v · NAMES 
000 047 R ccos 00021 2 R CSIN 
EX TERHAL NAMES 
00 01:52 E $CAC 0 0020~ E tCAC T 000167 E tQK 000 .126 E tQL 
0 0 0204 E $ QI1 000207 E tQN 000214 E $SE 000140 [ CDS 
000 071 E E XP 000201 E SIN 
SY MBOL\: 
00 0152 $CAC 00020:5 E $CACT 0001 67 E $QJ( 000126 E tQL 
000 204 E SQM 000207 E SQN 000214 E SSE 0000:56 R AC'CC 
00 0231 R ~ C CR 000047 R CCDS o ooa54 R ccsooo 00000 0 R CCS010 
00 00 62 R CCSC DN 000140 E CDS 00021 2 R CSif't 000217 R CSNOOO 
00 0064 R CSNOlO 000223 R CSNl 0002 25 R CSf12 000227 R ETMY 
00 0221 R ETY 000071 E EXP . 000201 E SI N 000233 R TEMP 
00 0001 A VORTE X .. . . 

0 ERRORS ASSE MBLY CDPIP'L.ETE 

0 $CAC 177 252 
0 SCAC T 176 24 0 2:50 . 2:5~ 26!5 
0 $QK 10 6 10 7 
0 SQL 123 1 2 4 • 
0 $QM 140 141 
0 $ QN 1 :57 . 1 :58 . . 
0 $SE 13 1 4 . 

209 ACCC 19(' 202 204 
282 ACC R 246 . . 2 47 248 . 261 262 263 270 271 
20 6 cc cs U' l 205 
208 ccs oo o 195 . 198 
1 95 CCS0 10 20 8 I 

210 CCS COtt 196 
0 CDS 173 241 

275 CS tl'i 172 203 274 
0 CS INCC 7 

277 CS NOOO . 228 242 2!57 
228 CS N010 277 
279 c ·stt 1 235 
280 CS N2 251 266 
281 ETM'' 237 23 9 2~4 
278 ETV 233 23 4 2 36 239 2~3 

0 EXP .175 2 3 1 
16 FR MI.IR1 12 2~ ·~ 6~ as lOS 122 139 

245 260 269 . 
18 FRMW R2 15 3 4 54 74 94 111 128 145 
39 F'RMWR3 36 56 76 9 6 10 8 · '113 125 130 

147 159' -164 
41 F'RMI.IR4 31 51 7 1 91 

0 p 1 9 2 0 ~ ... , 40 4 7 60 67 eo 
100 117 . 1 34 151 168 

0 · S IN 17 4 256 
283 TEI'IP 200 20 1 230 232 

1 \IDRTEX 1 0 1 1 24 33 44 53 64 73 
93 10 4 11 0 121 127 ·t31 144 U55 

243 244 2!58 2:59 267 268 

... . . ·- -- ..... -......... ~ ... - ·-··· .. -· . . . . . . _ . . . . . . : ·. ·. . ·. • • & •• ·- . .... . 

• 

. ' 

·. 

ADDR 

272 

156 

162 
142 

87 

84 
161 

• 

. . 

• 

. . .. . . . .. . . . . . . 

.. · 

• 

. ·. . ~ . .., .. : ·. . . \ . -~ ... ' ' • . • ·t 
"' • • • ·, • • i . . . . 

•• • • • 0 .. , . ,. . . . 

00 00267 
00 00268 
00 00269 
00 00270 
00 0027.1 
00 00272 
00 00273 
00 00274 

00 0 0 275· 
00 00276 

00 0 0277 

00 00278 
00 00279 

00 00280 

00 00291 
00 00282 
00 00283 
00 0.0 28 4 

• 

•• 

-- - ·--



E.2 'IDRT£)( LISTIHG 

00 1l 0 01 A 1 
e 
3 '"' 'tt•.; .... 4 . . .. -. ,; .;;: ... , .. 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

. 1 ~ 
16 
17 
18 
19 
20 
21 
23 
2 4 
2:5 
26 
2 7 
2S 
29 
30 
~1 
32 
33 
3 4 

" $5 
3£ 
37 . 
38 
39 
40 
4 1 
42 

' 4 3 
44 
4 :i 
4 6 
47 
48 
49 
~0 
~ 1 
::i2 
~'3 
~4 
~ ~ 
~6 

!57 
58 
59 
60 
6 1 
62 
63 
64 
65 
66 
67 
63 
69 
7 0 
7 1 
72 
73 
74 
? 5 
?6 
77 
7 8 
7 9 
80 
8 1 
8 2 
83 
84 
8~ 
86 
87 
8 8 
89 
90 
9 1 
92 
93 
9 4 

Ci.DGCE~P ttfltOGRA" PAGE 

YOP.TEX SE T 1 
• THIS IS A COP YRIGHTtD PROGR~"· COP YRIGHT 
• • V.D.M. PART NIL . 
!I RELEA SED 
• 

TI TLE CL DGCEXP 
• 
FSE NAC 

IF T \IDR TEX-2 
IFF VORTE)(-4 
GDTD f"RM ~R1 
EXT SS E 
CALL $ SE 
GDTO f" RMW R2 

f" RM t..IRl corn 
DATA 010 =:i 03 6 

F RM t..IR 2 CD liT 
DAT A p ( 1) 

BSS p ( 1 ) 

EMAC 
FST MAC 

IFT VORT EX-l 
GOTO f" RMWR 1 
S TX ~+6 SOFTWA RE S TO RE 
L D :-~ I p ( 1 ) 
STA 0 ' 1 
S TB 1 ' 1 
LD>n N. 
GOTO FRMW R4 

FR MIJR1 CONT 
1FT VDRT EX- 2 
GOTD FRM t.IR2 
D A·T A 0 1 05033 F'IRM!.J ARE STOR E 
GO TO FRI1WR3 

FRM IJRZ cmn 
• DATA 0105600 FP P STO RE 

FR IHIR~ CONT 
• DATA P<l> 

F'RMI.IR 4 COli T . EMAC 
F' LD MAC 

IfT VO RTEX- 1 
GC TD f"'~ MWR l 
S T ~< • +6 S OF TWARE LO AD 
L D >!. I p ( 1 ) 
LDA 0 I 1 
LDB ~ ' 1 
LDXI .. 
GOTO FRMWR 4 

F'R MIJR1 CONT 
IfT VOR TEX-Z 
GOTD F'i': Ml~RZ 
JJATA 010 ~0 3 2 f I R M~JA RE LO AD 
GDTO f RMWR3 

f RI'IIoiR2 CO tiT 
DA TA 010 ~ 4 2 0 F PP LO AD 

F' RMI.IR 3 CDNT 
DATA p ( 1 ) 

f'RMW R4 corn 
EMAC 

F' LD I MAC 
' I FT VOF: TE X- 1 

GOi O FRNIJRl 
S T X • +6 S OFTW ARE LOAD 
' D" E '- ..... p ( 1 ) 
L Dr~ 0 ' 1 
LDB l I 1 
' "' X 1 '- JJ • *-
GD TD F'R MWR 4 

F" RMIJR1 CONT 
IFT \IOR TE X- 2 
GOTD F RMWR2 
DATA C 1050 3 Z FI RMWA RE LO AD 
GO TD FRI1WR3 

F'RM WR2 COli T 
DATA 0105 4 20 FPP LO AD 

F' RMIJ R3 corn 
DATA P< 1 )i-0 100000 

fR I'I IJ R4 c o~n 
EMA C 

F S TI MA C 

• IFT Vl'lRTEX -1 
G!JTO FRI': WR l 
S TX • +6 
L D)<E p < 1 ) SO FTIJ ARE STORE 
S TA 0 ' 1 
S TB 1 • 1 
LDXI • GfJTO F'P.M WR4 

F'RM IJ R 1 CCN T 
IFT VOR TEX -2 
GOTD F"RMWR2 

t ' 
. . 

191~ BY 

• 

LISTittG 

. . 

PAGE ( 315 > 

0 0 
VARIAN DAT~ MACHINE oc 

0 0 
00 
00 
00 
00 
00 
00 
00 
00 
00 
0 0 
00 
00 
00 
00 
00 
00 
00 
00 
00 
. 'I u .. 
00 
00 
00 
0 0 
00 

• 00 
(l;) 

00 
00 
00 
00 
00 
00 
00 
01) 
00 
00 
co 
00 
0 0 
00 
00 
00 
00 
00 
c~ 
(10 
00 
(1 0 
~I) 

00 
0 0 
00 
00 
00 
00 
00 
00 
(!0 
0 0 
(! 0 
(' r. . ... 
GO 
0 0 
GO 
00 
00 
00 
(:I) 
(I f: 
I) I) 
(II) 

OD 
00 
1)(1 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
0 0 
00 
,, 0 
' J 

00 

-------~---·~---·----·-----------·-···-~·-· ··- ·- · ... --.. · .... --- -----···- - - ---------

• 

0 0 001 
00002 
00003 
0000 4 
00005 
00006 
00007 
00008 
00 00 9 
000 1 0 
0 0 0 1 1 
000 12 
000 13 
00014 
00015 
00016 
0 0 0 17 
000 18 
000 1 9 
0 0 I) 20 
000 2 1 
00023 
0002 4 
00025 
00026 
0002 7 
00 02 8 
0 0 0 2 -~ 
00030 
00031 
oo··-:-~ u ........ 
00033 
00034 
00035 
00036 
00037 
00038 
00039 
000 4(1 
00041 
0(10 4 2 
0004 3 
00044 
00045 
0004€. 
000 4 7 
000 4 8 
000 49 
0 0 0 50 
000 51 
00052 
000~3 
00054 
00055 
00056 
00057 
00053 
00059 
00060 o:"'! · .... , 

f.t •J 0 l. 

00062 
O''(•C'=' ·~ . ...., ._, 
00'-" " •.. u t;) ''T 

0006::, 
(1(1(1 6 ;::, 
00067 
000 68 
onr· ~·71 • ) J -

O"'r'~""l v v t ·-
00071 
00072 
00073 
00074 
00075 
000 7 6 
0 ,·, 0 7 7 v • • 

00078 
00079 
0008(1 
00081 
00082 
0 0088 
0008 4 
00085 
00086 
00087 
00088 
00089 
00090 
0003l. 
00092 
000 9 3 
0009 4 

- ---·--



. . 

• 
• 

£.2· YDRTEM . LISTING CLDGC£)(P .. · PRDliRAH PAGE e LJSTIHG .PAGE < 316> 
·. 

9:S !lATA 0105033 flRM\.&ARE STORE 00 00095 
96 GDTO ' FRMWR3 00 00096 
97 FRMUR2 C'DNT DO 00097 
98 DATA 010:S600 FPP STORE 00 0009.8 
99 FRMUR3 CONT 00 00099 

100 DATA P <1)+0100000 00 00100 
101 FRMWR4 CDNT 0 0 00 1 01 
102 EMAC 00 00 102 
103 FAD' MAC 00 00103 
104 IFT VORTEX-1 ' 00 00104 
10~ GDTD fRMWRl 00 00105 
106 EXT $QK 00 00106 
1'07 CALL SQK 00 00107 
1 0 8 · GQTO FR MW R3 00 00 108 

• 109. FRHUR1 CDNT 00 00109 • 
110 IFT ~DRTEX-2 00 00110 

• 111 · GOTO FRMUR2 00 00111 
112 DATA 0105134 00 00112 
113 GOTD FRMWR3 00 00113 
114 FRM\.&R2 CDNT 00 00114 
115 DATA 0 10:S410 00 00115 
116 FRMWR3 CDNT 00 00116 
117 DATA PCl) 00 00117 
118 EMAC 00 001 1 8 
120 FSB MA C 00 00120 
121 IfT VDRTEX-1 00 00121 
1 2 2 GO TD fRMWR1 00 00122 
123 EXT $QL 00 00123 
124 CALL $QL uO 00124 
1 25 GOT D FRMWR3 00 00125 
1 26 FRMWR1 CONT 00 00126 
127 IFT VDRT£X-2 00 00127 
128 GOTD FRMWR2 00 00 128 
129 DATA 0105174 00 00129 
130 GDTD fRMW R3 00 00130 
1 31 FRMWR2 CONT 00 00 1 31 
1 32 DATA 0105450 00 00132 
133 FRMUR3 CO NT 00 00133 
134 DATA P < l) DO 00134 
13~ EM AC 00 00135 
137 FMU MAC 00 00137 
1 ~8 IrT VDRT £X-1 00 00 1 38 
139 GDTD rRM~ Rl 00 00139 
140 EXT SQM 00 00 140 
141 CAL L SQM 00 00141 
142 GCT O FRMWR3 00 00 14 2 
14 3 FRMWRl CO NT 00 00 14 3 
144 1FT VORTEX-2 00 001 4 4 
14~ GOT C fRM ~R2 00 00 14~ 
14 6 DATA 0 1 0 5074 00 00 146 
147 · GOTO fRMWR3 00 001 4 7 
148 FRMWR2 CONT 00 00148 
1 4 9· ' . · · DATA 0 1 0 54 1 6 0 0 0 0 1 4 9 
1~·0 fRMW.R,;t. CONT CO 00 150 
1~1 · · DATA P<l> 00 0015 1 
1~2 EMAC 00 00152 
1!4 FDY MAC DO 00154 
1~~ IF·T VORTEX-1 DO 0015~ 
1~6 GDT O FRMWRl DO 00156 
157 EX T .$ QN 00 · 00157 
1~ 8 CA LL $QN 00 00158 
1 59 GOT O FRMW R3 00 00 159 
160 FRMWR1 CONT CO 00 160 
161 1fT VORT EX-2 DO 00 1 61 
16 2 GOT D · FRMW R2 Ot! 00162 
1 63 DATA 0 105034 00 0016 3 
164 GOTO FRMWR3 DO 00164 
16 5 FRMWR2 CONT 00 00165 
166 DATA 0 105 401 OD 00166 
16 7 FRMWR3 CON T DO 00167 
1 68 DATA P C!> CO 00168 • 
169 EMAC 00 00169 
171 NAME CL OG DO 00171 
17 2 NAM E CE~P CO 00172 
1 73 EXT SCAC 00 00178 
174 EXT ATAN 2 00 00174 
1 75 E XT AI.~ G 00 00175 
1 76 E~T EXP 00 00 176 
177 EXT SIN DO 00177 
178 E): T CDS 00 00178 
179 EJEC 00 00 179 
1 ao •••••••••••••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••• oo oo1so 
1 8 1 • • oo oo1a1 
1 8 2 • ~ 00 00182 
183 • NAME - CL OG • 00 00183 
184 • ~ 00 00184 
1 8 ~ • ~c o oo 1es 
1 86 • PURPOSE - TD CDMPUT£ THE NATURAL LOGARITH" Of A CD"PLEX ARGUMLNT. ~ 00 00186 
1 87 • *00 00187 
188 • ~oo oo1aa 
189 • CALLING 'SEQUEN CE - CALL CLOG<Z> ~ oo 00189 
190 • ~ao oo 1 9o 
191' • *00 00 191 

-. .. . . .. ....... - :--- ...... .. . 

·- -- - ------- - ·-- · - ---------- ' . 



E.2 VORTEX L I ST ING CLO GCEX P PROGRAM PAGE 

RE SULT - ACCZ = CLD G<Z > 
1q.., - .... 

• • 

3 LI STING PAGE < 3 1 7) 

~ oo 
!4!00 

• 

. . f .; . 
o if o o: o· o o 1 4 o 7 4 n 
000 0 0 1 00 6 120 A 
000002 0000 0 2 A 
000003 05 4 1 44 A 
00000 4 002000 A 
00000 5 0000 0 0 E 
000006 100 1 50 R 
000007 100075 R 
000010 00 6 030 A 
0000 1 1 000000 E 
000 012 05 5 000 A 
!J00013 065001 A 

194 
195 
196 
197 

• • 0 (1 

•• • ••••••••••••~• ~ ••••••••••••••••••••••••••••••• • •••~•••• ~ •w. * ••••••••**OO 

00 1 92 
00193 
00194 
00195 
0019~ 
00197 

CLG010 LD A CLG000- 1 00 
nDD I 2 00 

0000 14 0 74 00 :5 A 
00001!5 00603 7' A 
0000 16 000 1::1 0 R 
000017 01 ~ 000 A 
.000020 025001 A 
0000 21 00 6 030 A 
000022 000021 R 

(; 00023 002000 A 
000 024 000000 E 
000025 1 00 1 50 R 

000026 07 4 00:3 A 
000027 006030 A 
0 00030 000151 R 
oJJ 0031 0~5000 A 
000032 065001 A 
!~0 0033 006030 A 
000034 000033 R 

000035 07 4 00~ A 
11.0 0 0 3 6 0 0 6 0 3 7 A 

0037 000075 R 
il040 0 1 5000 A 

'" ·J 0 0 4 1 0 2 ::l 0 0 1 A 
0000 4 2 006030 A 
0000 43 000042 R 

U000 44 002000 A 
'J 000 45 000024 E 
000046 !0007:5 R 

')00047' 002000 A 
00 0050 000000 E 
0000 51 0001::>1 R 

0000 52 
0000 ::13 
000054 
OIJ 0055 
00 0056 
UG00 57 
(l:J0060 
0!10061 
;::~· 0062 
000063 

07400~ A 
!)0 6030 A 
000151 R 
0 55 000 A 
065001 A 
006030 A 
000057 R 
002000 A 
000000 E 
000151 R 

000 064 002000 A 
000065 000000 E 
(1~0 066 000101 R 

··; ·) 0067 034013 A 
(!._:OO?O 001000 A 
00007 1 00 0071 R 
(.. C 0071 

0072 002000 A 
•.1 0073 00000 0 E 

OJ0074 000001 A 

198 
199 

200 
201 
202 

2.03 
204 
20 ~ 

206 

207 

208 

209 

210 

2 12 

2 1 3 
214 
21~ 
216 
217 
218 
219 
220 F"R M ~Rl 
'::>'=>1 '- ._ 

'"''"''=> C.C..'-o. 
-:.> -:> •';) 
'- '- .... 
224 
~ .-. C' 
C.C.·.J 

226 
227 
228 
2 2q 
230 

F RM IJR1 

CLOG 

SHI 
CALL 

DATA 
DATA 
LDXI 

STA 
STB 
fLDI 

F MU 

fST 

FLDI 

FMU 

FAD 

FST 

CALL 

DATA 
IFT 
i FF 
GOTO 
STA 
<:'T t> 

'"''"' FLD 
C 0 liT 
fDV 

• F .... 
• I 

IFF 
GOT O 
r -~ ... r ~ 1 

LDA 
Lns 
,.._ M .._l T 
I,Ut11 

LDX 
J:o-IF" 

P.ES 
FSE 

OG0076 074004 A 233 CLGO OO STX 
0 0 0077 001000 A 234 Jt1P 
0j 0100 000000 R 
0 001 01 040500 A 235 CLG 2 DATA 

TEMP 
ATAN 2 

<TEM P ) • 
(CLG000 -1 ) W 
SCAC 

0 ' 1 
1 ' 1 
TEMP 

' <TEM P >• 

ACCR 

CLG000- 1 

(CLG000-1> • 

ACCR 

ACCR 

ALOG 

ACCR 
·· •. 'OR "7" E i<- l 
V O~TEX-2 
rRM~lR1 
', .. C R H ~ ' 
ACCR+1 
ACCR 

CLG2 

VO:O:T E X- 1 
VDRTEX-2 
FRMWR1 
A ~· ,...R ""' ._. '-' 
::.ccR 
ACCR + 1 

TE'1PX 
CLOG 

TEMP X 
CLGOJ O 

040500 t 0 

... ~ . 

CA LCULATE IMAGIN ARY 

I MAG• I MA G 

LOG IT 

DI VI DE BY 2 

RE STORE X 
EXIT 

ENTRY 
FETCH "COMP LEX ADDR 

S A VE X 

~ . ~·· ,.,._ ...... -·------~ ·-- ----.. .. ...... __ ....... ·-·· · ..... ··---···~·· ......... ...................... ··~ _ ... _____ .._h··--- .. 

00 0(1198 
00 0019"3 

00 00200 
00 00201 
00 00202 

1)0 00203 
00 00204 
00 00205 

00 00206 

00 00207 

00 00208 

00 00209 

00 00210 

00 00211 

0:) 00212 

co 00213 
00 00214 
,-, u·· 0 C• ·=· 1 "' ~· ~ ~ ..... 
00 002 1 6 
(10 00217 
~,,~, crt?l·-· 
l ' .... J .... '- ·=· 
00 00219 
00 0022L• 
(I;) 00221 

00 00222 
0(1 00223 
(10 00224 
00 00225 
(1 0 00226 
00 00227 
00 00228 
ljr) 0022•:S 
00 00230 

(J!) 00231 
0 0 00232 

(,:] 00233 
0 0 0023 4 

00 00235 

----. ·-· ... -· . · --~~-- .. -- ... ~------- ........ ....... . 



. . . 
' 

. . . . . ,. 

£.2 YORTEK . ~ISTJNG ClQGCEXP 4 LJSTIHG .PAGE < 319 > 

oo o102 oiloo·oo A 
00 0103 · 

0001 04 00!000 ~ 
0 0 0 1 0 ~ 0 0 0 0·0 0 E 
000 106 100145 R 
000 107" 0:54041 A 
000 11 0 064041 A 
000 111 014033 A 
000 112 006120 A 
0 00113 000002 A 
000 114 054033 A 
000 115 002000 A 
0 00116 000000 E 
000 117 1001:50 R 

0 0 0120 002000 A 
U00121 0000 4!5 E 
0 00122 0001:51 R 

. 
000 12 3 07400:5 A 
000124 00603 0 A 
000 125 000011 E 
000 126 05:5000 A 
000 12 7 065001 A 
0 00130 006030 A 
000 131 00 013 0 R 
00 0132 002000 A 
0 00133 00000 0 E 
00013 4 10tl1:50 R 

. ' . 
• 

00 013:5 002000 A 
00 0136 001)121 E 
000 137 0001:51 R 

0 00140 OOtOOO A 
000 141 0001 41 R 
00 0 141 

0U 0142 002000 A 
000 14 3 000073 E 
00 0144 000001 A 
0 00146 001000 A 
0001 4 7 000104 R 
000 150 
000 1:51 
00 0153 

ENT RY NAMES 
000 141 R CE XP 
E"X TERNAL NAI'IES 
000 125 E $CAC 
000 143 E $SE 
0 0010:5 E EXP 
SY MBOLS 
000 12:5 E $CAC 
00 0143 E SSE 

236 TEI'IPX BSS 1 · 00 00236 
237 E"JEC . 00 0023 7 
238 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••oo ooz3~ 
239 • •oo 00239 
240 • • ob 00240 
241 • NAI'IE - CEXP • oo 0024.1 
242 • • oo 002 42 
243 • •o o 002 43 
24.4 • PURPOSE - TO CO"PUTE THE . E~PDNENTlAL• lASE [, Df A COMPLEX NO. *00 00244 
245 • • oo 002 45 
246 • • oo oo2 4 6 
247 • "CALLlNG SEQUENCE - CALL C£XPCZ> · • oo 002 4 7 
248 • _ • oo ooe 48 
249 . • . • oo 00249 
2~0 • RESULT - ACCZ • E••z •oo 00250 
2~1 • • oo oo25 1 
252 • • oo 00252 
2~3 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• oo oo2 s3 
2:54 CXP010 CALL £XP EXPDNENTJAT£ · 00 00254 

2~~ 
2~6 
257 
2:58 
.25 9 

260 
261 

262 
263 
264 
265 
266 
2 67 

~~; F"ftl'lloiR 1 
270 

27 1 

272 

273 
27 4 
27~ 
276 
277 
278 
27 9 

• 

280 F"RI'IIoiRl 
28 1 

282 
283 
28 4 
28~ 
286 
2 87 
288 FRMioiRl 
289 

290 CEXP 
2 91 

DATA " 
STA 
STB 
LDA 
ADDI 

STA 
CALL 

DATA 
IF"T 
IF"F" 
GOTC 
S TA 
ST.B 
F"LD 
CONT 
F"MU 

F'ST 

CALL 

DATA 
IF"T 
IF"F" 
GOT O 
S TA 
S TB 
F" LD 
cor-n 
FMU 

IF" T 
IF"F 
GOTO 
FST 
LDA 
LDB 
CONT 
JMP 

BE S 
F"S E 

292 CXPOOO JMP 

2 93 TEI'tP 
294 ACCR 
29 5 Accc · 
2 96 

BSS 
BSS 
B SS . 
END 

<CX P000-1>• 
AC CR 
ACCR+1 
CXP000-1 
2 

TEMP 
S IN 

<TEI'I P>• 
VORTEX-I 
VCRTEX-2 
f RM WRl 
ACCC 
P.C CC +l 
AC CC 

ACCR 

SCAC 

cos 
<TEMP>• 
VOR TEX-1 
VDRTEX-2 
fR :--J WRl 
ACCC 
ACCC+ l 
ACCC 

ACCR 

VDRTEX-1 
VQRT EX-2 
ti~ MWR 1 
A CCR 
AC CR 
ACCR+l 

CEXP 

0 
1 

CXP0 10 

1 
2 
2 

SET tMAG ADDR 

USE SIN F"OR lMAG 

USE COS F"CR REAL 

EXIT 

ENTRY 
rETCH CD"PLEX ADDR 

0 00 071 R CLD ::i 

0 000 ~0 E $Q K 
0 00 062 E ALO G 
0 00 116 E SIN 

0001 36 E $QM 00006~ E $QN 
0000 05 E ATAN2 000.133 E COS 

000050 E $QK 
00 0153 R ACC C 

0001 36 E SQI't 00006~ E $QN 
0001 51 R ACCR 000062 E ALDG 

. . . . ~ . ' . . . . . . . .. 

00 00255 
00 00256 
00 00257 
00 00258 
00 00259 

00 00260 
o:o 0 0 2 6 1 

00 00262 
00 00263 
00 0026 4 
00 00265 
00 00266 
00 00267 
00 00268 
00 00269 
00 00270 

00 00271 

Oil 00272 

00 00273 
00 00274 
00 00275 
00 0027E. 
00 00277 
00 002 78 
00 0027 '3 
00 00280 
00 00281 

(II) 002 82 
00 00283 
00 00284 
00 0 0 285 
00 OC286 
01) 00287 
00 00288 
CO C0289 

00 00290 
00 00291 

0 0 00292 

0 0 00293 
00 00294 
00 00295 
00 00296 

• 

.-- -- . -



. E. 2 VORiEX LISTING 
• 

00000 ~ E ATAN2 0 0 0.1 4 1 R CEXP 
000 1 0 1 R CLG2 0 0 0 0. 7 1 R CLOG 
0 0010 4 R CXPO lO 0 0010 ~ E EXP ' 
0 901~3 R TE11P X 00 0001 A VO RTEX 

0 ER R O R ~ ASSE MB LY COM PLETE 

. 
0 $CAC 173 
0 SQK lOG 
0 SQL 1 2 3 ' 
0 HIM 140 
0 H!N 157 
0 S SE 13 

295 ACCC 266 
294 ACCR 2117 

227 
0 A L.OG 175 
0 ATAN 2 1 74 

290 CEXP 17 2 
233 CLGOOO 196 
196 CLG010 ""'4 c. .,:> 

2 35 CLG2 221 
231 CLOG 1 7 1 

0 CLOGCE ... 
( 

0 co s 1 ?8 
292 CXP OOO 255 
2~4 CXP010 292 

0 EXP 176 
1 e. fRMWRl 12 

21 6 
l S F'Rt·1W R2 15 
39 FRMWR3 36 

147 
41 FR MWR4 31 

0 p 1 9 
1 00 

0 $IN 1 77 
29 3 TEMP 1 98 
236 TEMP X ..., <=>9 C to-

1 VORT EX 10 
93 

2 1'4 
...,3 ..., c. .j 

• 

.. 

2 0 2 
1 0 7 
1 2 4 
1 4 1 
1:58 

1 4 
267 
210 
256 

· 212 
199 
289 
21) 1 

2 :3 0 

2 7 2 
258 

25 4 
25 

2 2 4 
3 4 
56 

... 9 ' ..,) 

5 1 
2 0 

1 1 7 
261 
200 
2 ":1 ~ ._,_j 

1 1 
1 0 4 
2 1~ 

• • 

: \ 

. ' .• 

271 

268 
2 11 
2 :57 

cOS 

45 
"'6 C' 
r.. " 

54 
.? c 
' ~ 

1 6 4 
71 
27 

1 3 4 

20~ 

24 
l 1 0 .... ..., ..., 
1':. c. c. 

CLO GCE :o<P PRCGRAI'\ PAGE LIST I fiG PAGE • 

' 319 ) 

000076 R CLGOOO 000000 R CLGOlO 
0 00133 E cos 0001 46 R CX POOO 
0 0011 (:. E S IN 0001 50 R TEMP 

277 278 279 
213 217 218 219 225 226 
2 7 (1 281 285 ~8 6 28? 

209 

65 85 10 5 122 139 156 
276 2 S 4 

74 94 1 1 1 1 28 145 162 
9 G 1 0 s 1 1 3 1 ·:::> c:: '-" 1 30 142 

91 
4 0 47 60 67 eo 87 

151 168 

206 260 262 273 

33 44 5 3 64 73 84 
1 z 1 12 7 138 144 1 ~~ 1 61 
223 26 3 264 2 ? 4 27~ 282 

• 

.. 

' 

. ··- - .. - · 

M-·· --· - - - · - -· - -~~ ... 'W 00-.. 0 00,0o00.0 . .............. -- - --... ...... _ _ _ 
--·- - .. - .. --~·--·-·---.. .... ·~ .. . .. .- •• •• -. - · ·--· .. ·---. ... --. <h _ _ .._ . . .. - - · --~··-· ·--. ... - .. ._ __ .. . .. .. . 

• 

-

.... ·- -· ··- - ' . ... ~· 
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E.2 YDRTEM LlSTIHG PROGRAI'I PAGE 1 . ' LISTIHG PAGE < 320) 

o-o o o o 1 A 1 VORTEX SET 1 00 00001 
z • THIS ·x S A COPYRIGHTED ~RDGRA,.,. COPYRIGHT 1~7~ IY VARIAN DATA I'IACHII'IE 00 ooooz 
3 • 00 00003 . .. .. .. , ... 
4 • V.D.I1. PART liD. 00 0.0 0 0.4 . . , . 

: _. · .. · . 
:5 • . RELEASED 0 .o 00005 
6 • 00 00006 
7 TI TL E CCMA TH 0 0 0000.7 
8 ll 00 00008 
9 FSE MAC 00 00009 

1 0 IfT \IDRT EX-2 00 00010 
1 1 IFF VORTEX-4 00 0 0 0 11 
12 GGT O FRM~R1 0 0 000 12 
13 EXT e- " E ... ~ 00 0 0 0 13 
14 · C ~LL $S E 00 0 0 0 14 
1~ • GOT D FRM~R2 00 0001~ 
16 FRI'IUR1 CO NT 00 00016 
17 · DATA 010::5 036 00 00017 
18 F"RMI.IR2 CONT 00 000 18 
19 DATA p <1) 00 00019 
20 BSS p ( 1) 00 00020 
21 EMAC 00 00021 
23 F'ST MAC 00 00023 
24 IF"T VORTEX-1 00 00024 
2~ GOTD FR M~Rl 00 00025 
2 6 STX •+6 SOFHIARE STORE 00 00026 
27 LD XI p (1) 00 00027 
28 S TA 0 ' 1 00 01)028 
29 STB 1 ' 1 00 00029 
30 LDXI .. (10 00030 
3 1 GOT C FRM~ R4 00 0003 1 
32 FRM"Rl corn 00 00032 
33 1FT VC RTEX-2 00 00038 
3 4 GiJTC FRM I.JR2 00 0003 4 
35 DATA 0105033 FIRI'I~ARE STORE 00 00035 
36 GOT O fR MWR3 00 00036 
37 fRM'-IIt2 CDNT 00 00037 
38 DAT A 010~6 00 FPP ST ORE 00 00038 
39 F'RM~R3 CCNT · oo 0003'3 
40 DATA p ( 1) 00 00040 
41 FRMLJit 4 CON T 00 00041 
42 EMA C 00 00042 
43 F LD" MAC 0 0 00043 
44 IFT VORTEX-1 OJ 00044 
4~ GOT C f"RMI.IR1 (JO 00045 
46 S TX 11 +6 SOfTI.IARE LOAD 00 00046 
47 LDXI P<l) 00 00047 
48 LDA 0 ' 1 00 00048 
49 LDB 1 ' 1 00 00049 
~0 LDXI • 00 00050 
:51 GOT D fRM~ R4 00 00051 
:i2 FRM~Rt C O~fT 00 00052 
53 IFT VORT EX-2 00 00053 
:54 GOT O FRM~R2 00 00054 ...... 
.J..J DATA 010~03 2 fiRMI.IARE LOAD 00 00055 
56 GOTO FR MWR3 00 00056 
57 fRM~Re CONT 00 00057 
58 DATA 0105 420 F"PP LOAD 00 0005:3 
59 F"RMI.IR3 CD liT 00 00059 
60 DAT A p ( 1) 00 00060 
6 1 fRM\.IR4 CONT 00 00061 
62 01AC 00 00062 
63 F"LD I MAC 00 0006::: 
6 4 IFT 1/URT EX- 1 0 0 00064 
65 GOT D F" RM:J R 1 (I !) 00063 
66 S TX *+6 SOFTI.IARE LOAD 00 00066 
67 LDX E p ( 1 ) 00 00067 
68 LDA 0 ' 1 0 0 00068 
69 LrtB 1 ' 1 00 (1(1069 
70 LDXI • 00 00070 
71 GOTO FRMW R4 00 00071 
72 FRM\o!Rl CONT 01) 00072 
7 3 I F'T VORTEX-2 (10 00073 
7 4 GOTO F"R!'IW R2 0() 00074 
75 DATA 010503 2 FI R~11JA RE LOAD 00 00075 
7 6 GDTD FRtWR3 :) 0 0007E. 
77 f"RMI.JR2 CO !'IT 00 00077 
78 DATA 0 10 5420 FP P LOAD :JO 00073 
79 rRMI.JR3 CONT 00 00079 
80 DATA P(1) + 0 101l000 0 0 00080 
81 f"R MI.IR4 CO NT 00 00031 

' 8 2 CM AC 00 00032 
: 83 fS Tl MAC 00 00083 • . 84 I F T. 1/0RT EX-1 00 00084 
8 ~ GOT O FRI11.JR 1 c 0 00085 
86 ~ TX !I!+ .S 00 00086 
87 UJX E p ( 1) SOF'T~ A RE STORE oc: 00087 ...... 
00 . STA 0 ' 1 00 00088 

' s 9 . ST B 1 • 1 00 0008'3 
90 LDXI ll! 00 (1(1090 
91 GUT O fRM~ R4 00 0009 1 
92 fRMI.IRl CO NT 00 00092 
93 IfT VORT EX-2 00 00093 
9 4 GOT O FRM ~R2 00 00094 

.. ,,._...-~·-· 

. -- ·---- . --
• 



• 

E.2 YCRTEX LISTING PROGRAM PAGE 2 LI ST ING PAGE < 321 ) 

• v;:. _.. • • ., .... ~ .... ··.":' . 
••. . . . 

9~ 
'36 
97 
'38 
'3 '3 

1 00 
1 0 1 
1 0 2 
1 03 
10 4 
10 5 
1 0 6 
10 7 
1 0 8 
1 (I 9 
1 1 0 
111 
11 2 
1 1 3 
•• 4 ... ... 
1 1 5 
11 6 
1 ' ... J. , .. 

11 8 
1 20 .. ,-. .. 
... c. ... 
122 
1 .-.. -. c. ...:· 
124 
125 
126 
~27 
!28 
1 2.9 
1 30 
1 3 1 
132 
133 
134 
13~ 
137 
f3S 
1,3 3 
14 0 
1 4 1 
1 42 
143 
144 
14~ 
146 
'4 '7 
4 ' 

148 
143 
15 0 
1~1 ,.,..., 
l..JL:. 

154 
1~ 5 
156 
15 7 
15 8 
15 9 
160 
1 61 

16 6 
167 
168 
16 9 
1 7 1 
17 2 
173 
17 4 
175 
176 
177 

DATA 
GOTO 

F" R rnl R 2 c o rn 
DA Hl 

tRI1 t.IR3 co rn 
DATA 

tR MJ.IR4 cern 
EMAC 

tAD MAC 
ItT 
GDTO 
EXT 
CALL 
GOTO 

tRM J.IR1 CONT 
IF T 
GOTO 
DATA 
GOTO 

t RM J.IR2 CONi 
DA T A 

FRM Wf<:3 CO NT 
T\ .... TA 
JJ 11 I H 

EMAC 
F SE MA C 

T r- T 
.1. r 1 

GDT O 
E ..... (\I 

CA LL 
GOf O 

FRMWR1 COtlT 
I F T 
GOTO 
·DAHl 
GDTO 

tRMI.JR2 corn 
DATA 

FRIHJR3 COrH 
DAHl 
EMAC 

FMU MrtC 
IFT 
GOT O 
EXT 
Cr.l LL 
GOTO 

f RM I-IF.l CON T 
I~T 

G01 0 
!DATA 
GOTO 

fRMJ.IR2 COtlT 

fRMW R 3 co rn 
DATA 
E 1'1 A C 

FDV !•lAC 
I FT 
GOT O 
EXT 
CAL L 
GOT O 

F"RMWR 1 CDIH 
I FT -o- .... 1.1 i u 

FRM IJR2 

FRMJ.IR3 

DATA 
GGTO 
C Otl T 
DIHA 
Cot!T 
DA TA 
E M1~ C 
tl AM E 
t1 A 11 E 
EXT 
E >~ T 
tHH1 E 
" ,._ t" .. • 1 n , ~ 

E J , .. ,... 
~ ·-· 

0 1 0 ~033 
FI\:MW R3 

010 ~ 60 0 

p(1)+0 100000 

VORTEX- 1 
tRI·~WR l 
$QK 
$QK 
tRMW R3 

VO RTEX-2 
FRM WR2 
010513 4 
tRM WR3 

0105 410 

,... "' . ' r ' .&. ,,. 

, ' n "' T ,.. "' 1 \' t.J rt. I C.. (\ -

F R M 1.1 R 1 
,. ,- ' .;~- .,.! '-

r RMW R3 

VORTEX-2 
nH1WR 2 
0 105174 
FRNW R3 

0 1 0 5450 

p ( 1) 

VD RTE><- 1 

:; QM 
FR MJ..JR3 

VOR TE X- 2 
r~:: mJR2 

010 ~074 
I" RM:~R3 

0 1G ~· 416 

VORTEX- ! 
F R :·tu R 1 
·= n ··1 . . ~- I 
-e' ,·· N ... o.>! •l 

f R :'1WR3 

\ ' 0 k: T E X -2 
r ,..., •• ' I <' " rt. nw ,.. .. c. 
01. 0503 4 
FR MWR3 

0 1 05 4 0 1 

p ( 1 ) 

$8M 
~ .-.'"'I ... C' I 

F"I RMJ.IARE STORE 

r.pp ST ORE 

• 

00 
()0 
0 0 
00 
00 
00 
(J 0 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

0009:5 
00096 
00097 
00098 
00099 
00 100 
0 0 1 0 1 
00102 
0 0 1 0 3 
0 0 10 4 
0 0 1 0 5 
0 0 1 0 6 
0 0 10 7 
0 0 10 8 
00109 
00 11 0 
0 0 1 1 1 
0 0 11 2 
0011:3 
0 0 1 1 4 
00115 
0 0 1 1 6 
0011? 
0 0 1 1 ;3 
00 12 0 

...... oc· · "' · li'J !1C1 

0 (1 00122 
();) 

00 
00 
00 
00 
co 
00 
00 
00 
00 
00 
0 0 
00 
GO 
00 
co 
0 0 
00 
0 ,, v 

00 
00 
0 0 
0 (I 
00 
00 
00 
00 
00 
00 
OD 
oc 
00 
00 
(1(: 
( .. ·. 

I t ... 

0 0 
00 
( ' C• 

) '·' 
00 
0 i) 
0 0 
fi , , 
> ' 
i)!) 

0;} 

00 
..... ' .. , 
V OJ 

r't '"" v ••• 

~I I) 
00 
00 
0 I) 

00 1 23 
0012·1-
00 1 2 5 
00 126 
00 127 
0012:3 
00129 
0 0 1 3 0 
0 0 1 3 1 
001 32 
00 1 33 
00134 
00135 
0013? 
0 0 1 38 
00 1 3'3 
0 0 14 0 
0 0 1 4 1 
0 0142 
0 0143 
00 144 
001 45 
00146 
00147 
00 148 
0~1 49 
00150 
0 0 1 51 
00152 
0 0 1 54 
00 155 
0015E. 
,·, I• i ~ / 
v ... ~ ·.J• 

00158 
00159 
00160 
001E.1 
..... , . • 6~' 
I..J tJ .1 C:, 

0 u 16 3 
001E. 4 
r. .. • .. ;.,-
'-' IJ • b •-' 
0 0 16 6 
0 - • • .., 

U.ti':J..-
00168 
0016 ·;< 
00 1 7 1 
0 0 1 7 2 
00 173 
0 ''1"'• '·' I ~ 
']0 1 ~ "-

1 ,. · - ·· 

00176 

. 1 7 8 
179 
18 0 
1 8 1 

w• ~ •••• •~ • ~ •••••••• ••••••••••••••••.•••••••••~•••••••••••w••••~•••••••••• oo 
• ~ nu· 

" 

00 177 
00178 
00 1 79 
00 18 0 
0 0 1 8 1 
00182 
0018:3 
0 0 184 
00185 
0 0 1 86 
00 1 87 
00 188 
00 189 
00 1 9 0 
0 0 1 9 1 

182 !'! 
~ 

184 :r; 

1
,..,., w 
O..J ~ 

1 .... ,. '"'· C• 0 ,._ 

187 • 
188 • 
189 liE 

190 ~ 

1 91 lf. 

$ 81( 

PURP OSE - TO AD D A CO MPLEX ARGU"ENT TO THE COMPLEX AC GU "ULA TO R 

CALLING SEQU ENCE - CALL $8K<Z> 

RESUL i - ACCZ - ACCZ+Z 

...-• . -. .. -- • 0 •• .. • • .. .... 

. . 
.. .... . 

. ····-------- -----··-- ··---------- - --------·--- -- - -~ - - - ----·-- --·-- -·-- -

l!' (:(! 

li! OO 
~ oo 
ll! :: (I 

• oo 
• oo 
~co 
!f'OO 
~ 00 

~00 

• oo 
~ o o 

• 

·--



• 

.. 
. . 

E. 2 y·oRTEX. LIST.ItfG CCMATH . PltDGRAM' PAGE LI STI NG . PAGE < 3e2) 

0 0 .0 0 g 0 0 1 4 0 4 3 A 
GO:ll•·t· 006120 A 
00 0002 000 002 A 
0 0000 3 0 ~4:501 A 

. 
000 004 07400~ A 
0 0000:5 006030 A 
~• 00006 000000 E 
000 007 01:5000 A 
'J000 10 025001 A 
0 000 11 006030 A 
00 0012 000011 R 

000 013 0 02000 A 
0000 14 oooooo E 
00 00 15 10050:5 R 

000 016 07'400 ~ A 
:l0 0017 006030 A 
0000 20 000006 E 
00002i 0:5:5000 A 
i.J00 022 06~001 A 
000023 006030 A 
000024 000023 R 

000025 074005 A 
000026 006030 A 
0000 27 000 477 R 
000030 0 150 00 A 
000031 02 5001 A 
000 032 006030 A 
000033 000 032 R 

00 0034 002000 A 
;.;00 03:5 0000 14 E 
00 0036 100044 R 

U0 00 37 00 100 0 A 
0000 40 000 04 0 R 
00 0040 

')000 41 
0000 42 
!)000 43 
·:; J 0 0 4 5 
U0 0046 
00 0047 
01)00:50 

00;:!000 A 
000000 E 
000001 A 
0 544 3 1 A 
064 4 31 A 
0 01000 A 
000000 R 

192 ~ •oo oo192 
193 ••••••••••••••·•••••••••••••••••••••••••••••••••••••••••••~••••••••••••••oo 00193 
194 CAD0 10 LDA CADO OO~l CA LC IMAG OP2 ADDR 00 00 194 
19:5 AD DI 2 00 00195 

196 
197 

• 

199 

2 00 

201 

202 
203 
204 
20:5 
206 
207 
208 
20 9 

• 

• 

.. 

STA 
FLD 

F'ST 

• 

F'tD 

fAD 

... 

· IF T 
IFF' 
GDTD 
fST 
L.:DA 

F'RMI.IR1 
LDB 
CCN T 
JMP· 

210 $81( BE'S 
211 FS E 

.. . 
2 12 CADOOO ST A 
21·3 STB 
21 4 JMP 

TEMP 
SCAC 

$CAC 

~lCCR 

<CA D000-1>• 

VORTEX-1 
VORfEX-2 
F'RMI.I R1 
ACCR 
ACCR 
ACC R+1 

$ 8K 

0 
1 

ACCR 
ACC R+1 
CAD0 10 

lMAG+IMAG 

REAL+REAL 

EXIT 

Et!TRY 
fET CH DP2 ADDR 

SAYE REAL DPl 

o·o 00 196 
00 00197 

01) 00198 

00 00199 

00 00200 

00 00201 

00 00202 
00 00203 
00 00 204 
00 00205 
00 00206 
co 00207 
00 00208 
00 00209 

00 00210 
00 00211 

(!0 01j212 
00 00213 
00 00214 

• 
21~ EJEC 00 C0 21~ 

.0 0 2 1 6 
0021? 
00 21 8 
00219 
00221) 
00221 
00 22 2 

~16 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••*-•••••••••••••••oo 
217 ~ ~oc 
218 • • oo 
2 19 * NAME - $Sl Y. QO 
2 20 • ~00 

221 • • oo 
22 2 • PURPO SE - TO SUBTRACT A CO~PLEX ARG UMEN T fRDM THE COMPLEX AC C. ~ DO 
223 • ~ co 
22 4 • * GO 
225 • CALLING SEQUENCE - CALL $8L(Z) ~CO 
22 6 • ~ DO 
227 • . ~ao 
228 • RE SUL T - ACCZ = ACCZ-2 • oo 
~2Q - wn~ c;. ., ~ ~ ,,.. i) 

230 • ~ co 

23 1 ··············~~·······················*·····~·········~~··············~ 01 

0 l-1 ·:> ·::> .-. 
- 1-. t... ·-~ 

00224 
0 0225 
0 0 .-. .-. ,. - - ,. .. '-'-
n ,.. ":1 ~ • ., 
f,.'U ~C.f 

C022 8 
,, (! ·=· ·:· ·"":1 v '- ... 7 

0023 :) 
002:31 

000 051 
0 000 :52 
000053 
0000 :5 .4 

014043 
0 061 20 
0000 0 2 
0 5443 0 

A · 232 CS~010 LDA CSB00 0-1 CALC IM~G CP2 ADDR 00 
A 233 ADDI 2 00 
A 
A 

0000 55 074005 A 
00005 6 00 60 30 A 
000057 000020 E 
000060 015000 A 
ll00061 0250 01 A 
000062 0 06030 A 
000063 000062 R 

000064 002000 A 
')000 65 00 0000 E 
0 00066 100:505 R 

00006 7 0740 0:5 A 
0000 70 006 03 0 A 
00007 1 000 057 E 

' . . ( . .. . 

234 
235 

236 

2 37 

~ . . .. . . \ 

', ·~ :. I::~.:. •• , ,,..~· 'I • ' • . . .. 

STA 
F'LD 

FSB 

FST 

0 • - • 

TEMP 
$CA C 

SCAC 

• 

.. 
• . 

II'IAG-IMAG 

• 

- _._........ , ;• 
..... ........ ....... __ .. -·- ··· _., ....... . 

• 

.. . . ---- . -· --

(; 1-. 0 l"' ·::> ·~· .. .; .. • L-. ·J '1' 

GO 00235 

00 00236 

00 00237 

• 



-·-~- -·· . ~ .. . .. .. -- . . - .. .. .. - ·- . ? _,. ..... . - ... - .... - •• - - - - .. . · - ----~· - - · • • • - - - .. · - · - ... - . . .. -- ... _ _ ,.,._. _ _ - - - ..... .. -- .. - • • -· ., · · · - · • - · · · - . . .. --- •• ~ . . .... .. . . 

. • 

~ 
• . · 1 

.. ~ ' :, 
'~ ' . . .. 

E . 2 VORTEX LISTI NG CCHATH PRO GRAM PAGE 4 LI STI NG PAGE < 

• 

.. -

80 0072 
0 00 073 
00 00?4 
o alP::t,~~ 

8 00 076 
000 077 
:)00 10 0 
000 101 
000 1 02 
000103 
(100 10 4 

000 105 
000 106 
000 1 07 

..>1 0110 
0 00 111 
G00 111 

· u· al'"' ,,. .&. '-

' · 0 " ' 1 .... l · ~· J. ..;,. 

00 01 14 
000 11 E. 
4"\ .... ~ •• ..., 
~*' U 1.1 J. L ," 

eo o120 
000 121 

""0 ' ........ ) oJ ' J.C. t: 

' n 0 ' ...., 3 .... u .1 c 
.) 0 0 1 2 4 
C 0012~ 

:.! 00 126 
000 127 
00 0130 
':' 00131 
'1" 0 1 "'"' - 'J .., .... 

"0 01 .... -:-- .;:......,.. 

000 134 

''Ol"l l ...., "' •: ... ._:, . ., 
')0 0136 
00 0!37 

0•)0 14 0 
:.: 0 0 1 4 1 
t1 •) (I 1 4 2 
:J 00 14~: 

;..0 0144 
~· :) 0 1 4 5 
0 001 4 6 

•:: 00 14 7 
::1) 0 1 50 
00 01 51 
I) I) 0 1 ~ 2 
00 0153 
·.•00 1 54 
t: OO l::i~ 

. ' 01 "'. 
·,; ! ,I ·- · r:. 
000 157 
000160 

·: 0 0161 
000 16 2 
000 16 3 

055000 
nc_~no· 
VO.....JU I J. 

0060 30 

A 
A 
A 

00 00 7 4 R 

074005 A 
Oo &.Q ? o> ._. ..J 'J 

0004 ? 7 
0 1 50 0 0 
0250 01 
0060 3 0 

~l 
R 
A 
~ 
A 

000 10 3 R 

0020 0 0 q 
00006~5 F.: 
1 0011 !:i R 

00 tO OO 
0001 1 1 

A 
R 

0020 0 0 A 
"0;-.r, ~ -~ r-
U IJU "1' C. ~ 

0 00001 A 
0 54 3 60 A 
''E "' " ' " ,.., tJ .t"t -.:•O•J H 

001000 :.l 
0000 51 R 

0 1 4 1 1 4 A 
006120 A 
00 0002 A 
0 :i4357 ~l 

07400 ~ A 
0060 37 A 
0002 3 7 F: 
0 15001) A 
(l ,~· o· "' ·- ·- 1.1 . • .. 
0 06030 A 
" 0 n 1 ":' -:- ~. .... .... ........ - . .... 

002DC:G A 
000000 E 
000 503 R 

07 4005 A 
006030 
00 0000 
055 000 
065001 
.... '" _.. r·"'· .-. ·'"~~ ... U 0 .J -~ IJ 

A 
E 
~~ 

A 
A 

000 145 p 

074005 A 
0060 3? A 
000 505 R 
0 15000 A 
025 0 01 A 
OOE- 0 3t) 
000 1.54 

~l 
R 

002000 A 
0001::36 [ 
0004 /7 j;:: 

002 000 A 
000035 E 
000 14 2 E 

000 1 64 074005 A 

FLD ACCR REAL- REA L 0 0 002 38 

'239 ( CSB 000 - 1 ) ll 0 0 00 2 3 9 

• 

2 4 0 
241 
242 
... 4 .... c. .,:., 
244 
2 4 5 
246 
247 

. .., 4.., c 0 

2 4 9 

FR MI.IR l 

$ 81. 

250 CSB OOO 
...... C" .. 

c --· J. .-. 5 " c c. 

1FT 
I F F 
G(JT O 
FST 
L Dr~ 
L D:i 
Ci.J NT 
.. HIP 

•· E.,.. 
I> "' 
FSE 

STA 
S'i'B 
J MP 

VORT EX - 1 
VORTOi-2 
FRt1WR 1 
,:;c. cR 
ACCR 
ACCR+l 

(I 

1 

A CC I'~ 
,, " •' .... + 1 ,., t.... 4..J r:. 

C$E0 10 

EXIT 

El'ITR '( 
FETC;H DP2 AD DR 

S AVE REAL OPt 

00 
00 
00 
00 
00 
00 
00 
00 

00 
00 

00 
00 
00 

253 E .J EC 00 
254 •••••••• ** ••••• **w.* •••••~•••••••*••w.•~••• •••••••••••••••••~••••••••••••• oo 
255 ill! "' 00 
256 * • oo 
257 • NAME - $ 8 M * 00 
2 5 8 .. * 00 
259 • • oo 
260 • · PU RP OSE - TO MU LT IP LY THE COMPL EX ACC . BY A COM PLE X ~RG UMEN T * 00 
26 1 ll * 00 
262 • • oo 
263 • CALLING SEQ UENCE - CAL L $ 8MCZ) *00 
264 • * 0 0 
26~ • • oo 
266 • RESULT - ACCZ : ACCZ • Z *0 0 
267 • · ~o 
268 • • oo 
269 . .. •••-••M~ ••••• •~ •~••••••-••••••••••••••••• • •••• • • ~ •••••• ~ ••••••••••••• • o o 
270 CMUO l O LDA CMU0 00-1 00 
27 1 ADD I 2 GO 

2 7 2 
273 

S TA 
f LD I 

.,..E M"' . ' ' 
CMU000- 1 CALC IMA GI NA RY P AR T 

01) 

0 0 

00 24 0 
002 41 
002 4 2 
002 43 
002 44 
002 4 5 
00246 
002 47 

002 48 
0 0249 

0025 0 
002 51 
00252 

00253 
0025 4 
00255 
00256 
00 25 7 
002 58 
0025 9 
00260 
00261 
00262 
00263 
00264 
00265 
00266 
(;0267 
00268 
00269 
00270 
00271 

00272 
00273 

274 ACC I ():) 00 274 

.:;, '? £ 
... < "' 

·::> 7 7 L. • 

278 

27'3 

r:s T 

Fl D 1 

fMU 

FAD 

f S T 

~'A~T ... t_. ,_, 

ACC R 

.;. CAC T 

S CAC 

------·----- ·- ... _ ............ ·-~ .. - · ·- · -·-- - - - ·-...--··--··---- ·--- ··· ... . -· 

C 
,. 
o.l 00275 

00 00276 

00 00277 

00 00278 

00 0027 9 

.. . . - - . - ---- _..... . -·- ···· - - . . ·-. . . - .. 
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• . . . .. 
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• 

E.2 VOR TEX L IS TI NG CC r1 AT H PROGRAM PAGE 6 LI S TING PA GE < 32 5) 

318 • • oo 003 1 8 
319 ~~••••• .. ••••••••p••••••••••••••••••••••••••••••••••••••••••••••••••••••~ oo 003 1 3 

000 1:!63 0 14 16 7 A 320 CDVOl O Lil A CDV00 0 - 1 FET CH COMPL E X ADDR 00 003 2 0 
::: OOi64 006120 A ........ 1 ..;,c. ADDI 2 00 00321 
000 26::5 000002 A 

• 
00026€. 0 5 4216 A 322 STA TEI':P S AVE I MAG I NARY PART 00 00322 

3 .... -:• 10.-J FL DI T Et1P REAL •REA L <DP2) 00 0032:3 
fl00267 074005 A 
000270 006037 A 
00027 1 000505 R 
·· oc<=>.,.., .... . --~ ... 0 1 5000 ~l 
000 273 025001 A 
000274 006030 A 
000275 000274 R 

324 F' 11 u ( TE MP >• 1)0 0032 4 
000 276 002000 A 
000277 0 0.0 2 2 4 E 
000300 10050 5 R 

32:5 FST !~ CAC T 00 003 2:5 
000301 074005 A 
000302 006030 A 
000303 000230 E 
000304 055000 A 
noo ·:-o e--· ._. ...J OE.500 1 A 
;~00306 006030 ~~ 

C00 307 00030;; R 
326 F' LDI CD V00 0 - 1 IM AG W. II'1A G < OP 1> oc oo.-;. ~._. vC."J 

()1)03 1 0 0 74 00 5 A 
000311 006037 A 
.. , 0 0 '":• 1 -<:> • ....~ t- 0004:)3 R 
0003 1 3 0 1 5000 A 
000314 025001 A 
000315 006030 A 
000316 000315 R • 

327 F11U <CDV0 00-1 >• 00 00327 
00 03 1 7 002000 A 
000320 "00 ......... u c..;·r E 
00032 1 100453 R ' ' . • 

3C:8 FA D $CACT 0 (J 00328 
000322 002000 A 
000323 000162 E 
~·oo~ .... 4 -...: .;; c. 000303 E 

329 FST SC~C T SAV E DEN OMIN ATOR 00 00329 
000 325 074005 A 
1'•00"='-='E •• •..1 '- • 006030 ~l 
.. 0 0 ~ ~ .... v .:, c. / n Q ,.... ... ._...,. ,.. 

v u..:>c.--t E 
"" 0'":>"'0 v..., ....,...., 055000 A 
000331 06500 1 A 
" 0 0 ·~ "' .-. 1_1 ,.;) -=-· c:. 006030 ~1 
000333 000332 R 

330 FL D ACCR CALCUL ATE IMAG INARY 00 00330 
·· n o"'"'4 .J l .;. .;. 07400 :i ~1 
00033:5 006030 A 
0003 36 000477 R 
.. 0 0 3 ...... ·J ..:> l 015000 A 
·~'00 340 025001 A 
·1or· - ... . l: ;,.i .j "t J. 00603 0 A 
·'·l' l1"' 4 .... •.) .) J .,:, c. 0003 41 R 

331 F MU <T E MP ) • '} 0 0033 1 
(' 00343 002000 A 
DOC34 4 000320 E 
000345 1 00505 r.: 

332 FST ACCT 00 0 J "' '":> ~. t ._:i._,..:, 

'; 0 0 3 4 6 07 4 005 P. 
'1003 4 7 006030 A 
000350 000~01 R 
000 3 5 1 o sso o a A 
... 0 0 ? 5 ':> • • oJ ~ 065001 A 
1.100353 006030 A 
DC03 ::i 4 000353 R 

333 FLDI C.D'./0 0 0- 1 00 0033 3 
00035~ 074005 A 
000356 006037 A 
000 357 000453 R 
000 360 015000 A 
000361 "'"'"'00' UC--' .L 

.... 
1"1 

000362 006(130 A 
000363 000362 R 

33 4 FM U ACCI 00 ('0"'"' " J .>..,:) .... 

(tQ03 64 002 0 01) A 
>)003 65 000344 E 
000366 000503 R 

33 5 F S P- ACt:: T co 0(1335 
00036 7 002000 A 
000370 ()00 .... "? r: c. . E 
:)00371 00(t50 1 R 

·~ "' 6 ...., ,:, FDV $C ACT 0(; 00336 
000372 00200;) A 
0003 73 000000 E 
011(1':> .,.4 • ,.._or (:00327 E 

337 FS T ¢ , •. A e 
• • 1_, J SAVE II'IAGI NARY 00 00'' "' '"' .j .;) t ' 

000375 0 ? 4 005 A 
0003 7 6 006031) A 

. . . . . 

·-------·-·-·- ----·---... ..... , ... ~- ........ ~~.. - .. ·---··--···· --·-·· ·- . ·-· ....... .-- .. "~ .. ...-.~~· --. ........... . .. .... -··· . . , .. . ....... ..... . 



E. 2 VORTEX LtSTING 

000377 0002 4~ E 
')00 4 00 0:5:5000 A 
:..~040 1 06:5001 A 
:J O(t402 006030 A 
000 403 000402 1¥~ 

338 F'LDI 
000 404 074005 A 
0 00 4 05 006037 A 
':"!1) 0 4 06 000 45 3 R 
~i v 0 4 07 015000 A 
0004 1 0 0 25001 A 
000 41 1 0060 31) A 
000 412 0004 11 R 

3 3 9 F'I'W 
1)0 0 41 3 002000 A • 
00 0 414 000365 E 
000 4 1 5 000477 R. 

340 F'ST 
::::)0 416 074(10!3 A 
0 00 41 7 006030 (l 

;)0 0 4 20 000477 R 
000 42 1 0 550 01) A 
000 4 22 !)6500 1 A 
f;00 4c 3 0060 30 A 
.J 0042 4 000423 R 

341 FLDI 
000 425 07 4 005 A 
.100 4 26 0060 37 A 
00 0427 000505 R 
000 430 0 1 5000 A 
000 4 3 ! 02 500! A 
U00 4 32 006030 A 
000433 000432 R 

342 F'MU 
':10 0434 00 2000 A 
OOC43 :S 000414 E 
OC 0436 000::10 3 R 

343 FAD 
000 4 37 00200 0 A 
000 44 0 000323 E 
000 441 00047 7 R 

344 • F'D V 
00 0 44 2 oozooo A 
000 443 000373 E 
000444 000374 E 

34~ IF'T 
346 Iff 
347 GCTD 
348 FST 
349 L..DA 
350 LDB 
351 fRI'IUR1 CD NT 

00044~ 034040 A .... C' ~ . 

~.JC. LDX 
(100 446 00 1 000 A 353 JMP 
000 447 00044 7 R 
000 447 3:5 4 $8N .B£ S 

355 FSE 
000 4~0 002000 A 
0(.10 451 00023 5 E 
000 452 000001 A 
( ! 0 0 4 ~4 074031 A 356 CD \1 000 S T X 
C00 455 05 4 021 A 357 S TA 
roo 456 064021 A 358 srB 

3 59 FLD 
000 4~7 07 4 00:5 A 
000 460 006030 ~ 
000 461 000377 E 
~00 462 0 15000 A 
:t 0 0 463 02:500 1 A 
(100 4 6 4 006030 A 
000 465 00046 4 R 

360 FST 
000 466 07400~ A 
000 467 006030 A 
C!0 0470 000503 R 
C 00 4 7 1 05::1000 A 
:3 00 47 2 0 65001 A 
00 0 4 73 00 6 030 A 
~00 4 7 4 000473 R 
(i (.l047~ 00 1 0 0 0 A 361 ~~ ~ p 
1)0 0476 000263 R 
000 4 77 362 ACCR BSS 
00 0 501 36 3 ACCT B SS · 
v ooso3 364 ACC I BSS 
000505 "6 ... ...;, ..;} TEI'IP BSS 
i)00 506 366 TEMPX B SS 

- 367 E ND 
E NTR Y NAMES 
0000 4 0 R $8K 0 0 0 1 1 1 R $8L 
C <TERN AL NAMES 
000 4 6 1 E $CAC 0 004 44 E $CA CT 
000 435 E $ QM 00 04 4 3 E $QN 
SY I'1BO L S 

.. 

JtRDGRAM PAGE 7 

CDV000-1 CALCULATE REAL 

ACCR 

ACCR 

TEMP 

ACCI 

ACCR 

$CAC T 

VORT EX-1 
VOR TEX-2 
f RM WR 1 
ACCR SAVE REAL 
ACCR 
ACCR +1 

TEM PX RESTORE X 
$8N EXIT 

0 EN TRY 
1 fET CH COMPLE X ADDR <OP2> 

TEMPX SAVE X 
f.i CC R SAVE REAL <DPl) 
AC CR+l 
$C AC SA VE 

ACCI 

CDV01 0 

2 
2 
2 
1 
1 

0002 33 R $81'1 000447 

00044 0 E $QK 000370 
0004 5 t E $SE 

. .. .... . · ·· ·--· · · -· 

IMAGIN ARY <DP1) 

~ . 

R $8N 

E $QL 

• 

LISTING PAGE < 326> 

oo 00338 

00 00339 

00 0034 0 

00 00 3 41 

00 00 3 4 2 

00 00343 

00 00344 

00 00345 
00 00346 
0 0 003 4 7 
00 0034 8 
r • • ~ 
!.1 l' 00 3 49 
00 00 3 50 
00 0 (1351 
GO 00352 
0 0 00353 

00 0 0354 
00 0 0355 

00 00356 
00 00857 
OD 00358 .-. c 
' J 00359 

00 00360 

00 0036 1 

00 00362 
00 0036 3 
00 00364 
00 00365 
00 00 36'"-
0 () 00367 



E.2 VORTEX LISTING 

000040 R S8K 0 00 111 R $8L 
0004 61 E $C~C 0004 44 E SCACT 
0004~ ~ E $ QM 0004 4 3 E $QN 
0 0 0 4 7.7 R ACCR 000~01 R ACCT 
0004 !54 R CD VO OO 000263 R CDV010 
C00 11 6 R CSBOOO OOOO :i l ' R CSE010 
000001 A VORTE >~ 

0 ERRORS ·AS SE t1B LY COMPLETE 

21.0 $BK 1 75 20 9 
248 $8L 176 247 
29 ~ $8M 1 7 1 29 4 
354 $SN 172 3~3 

0 $CAC 173 197 199 
0 S:CAC T 174 275 278 

344 
0 SQK 1 0 6 1 0 7 
0 $QL 123 124 
0 sQM 140 1 4 1 
0 $QN 157 158 
0 ~.-..-

.;-~c.. 13 14 
364 ACCI 274 28 1 30 1 
362 ACCR 200 205 206 

245 250 '"'"'"l .;;..,J 

299 ?? O .., ... 3 3 9 
358 

3 63 ACCT ..... ..... •"\ 
~..:>C. 3.-. c .:>.J 

212 CA DOOO 194 20 1 
1 94 CA D010 214 

0 CCMAT H ... 
I 

3:56 CDV OOO 320 Z~6 327 
320 CD\1010 361 
297 CMUOOO 270 273 2S3 
270 CMU010 302 
250 CSBOOO 232 239 
232 CS BOlO ... . ... 

C.,JC. 

16 FRmJR 1 1 2 2 5 45 
204 242 288 

18 FRMI-JR2 15 3 4 ~4 
39 FRMWR3 35 ~6 75 

14 7 l::i9 164 
41 FRMUR4 31 ~1 71 

0 p 19 20 27 
100 1 1 7 1 3 4 

36 :5 TEMP 1 '36 198 234 
-:>':0'4 -· .... 33 1 341 

36 6 TEMP X 293 297 3:5 2 
1 VORTEX 1 0 1 1 24 

93 10 4 1 1 0 
202 -:-o~ .... • .J 240 

CCJ1ATH PRDGRAI'1 PAGE 

000233 R $81'1 00044 7 
000440 E $QK 000370 
0004~1 E $SE 000~03 
0 0004:5 R CADOOO OOOtJOO 

·QOOZ40 R CI'!U OOO 000122 
000~ 0 ~ 

... 
~ TEM P 

2 3!i 
282 

334 
207 
2 ...... 

I •' 

3 4 0 

333 

6 :l 
347 

74 
96 

91 
40 

1 ::; 1 
2~' ..:;;:, 

3:56 
~~ 
.;,.:~ 

1 2 1 
241 

. .. ·- . 

237 
28:5 

342 
212 
284 
34 3 

338 

8~ 

94 
1 0 8 

4 7 
1 68 
27 C. 

44 
127 
286 

··- -. ~ . . . .. 

000~06 

279 30 0 
32~ 328 

360 
2 1 3 238 
289 290 
3 48 ' 349 

1 0 :5 1 ?. 2 

11 l 1 28 
1 1 3 l25 

60 67 

276 230 

53 64 
138 144 
28 7 34 ~ 

R SSN 
E $QL 
R ACCI 
R CA DOlO 
R C~lUOlO 
R TEMP X 

337 
3 2 9 

243 
291 
350 

139 

145 
13 0 

80 

322 

73 
15 5 
34€. 

8 LISTING PAGE < 

3 ~9 
3 3 6 

244 
298 
357 

156 

1 62 
142 

87 

323 

8 4 
161 

-- ·----- --- ·-·--··-·-- ---- - ~-- - --· ..... .. -- ------ ... -~ . --- . . - -

• 

327> 

.. -

. .. ___ . ·- ....... 
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I 
E.2 YDRTEK LISTING DINULDIY PROGRAM PAGE ' LISTING. PAGE < 329> 

• • . ' ... ~ . -

000001 A 

000001 A 
000002 A 

000000 034076 A 

. 
1 VDRTE)( SET 1 
2 • Y.D .I'I. PART ttD. 
3 • 
4 "' RELE.ASED 
::; . 
6 !r DIMULDIY 
7 ll! 
8 TITL E DIMULDIV 
9 ................... ll!~ll!li!W.ll!ll!·······"'·······"'····· 

10 

11 ···············••w.*•••••••• 12 • DOUBLE PRECISION MULTIPLY/DIVIDE C$6M t$6N t$6NX ) 
1 3 "' 
14 • f"UNCTION: 
1:5 !II 

TO MULTIPLY. DR DIVI DE TUD DO UBLE UDRD I~TEGERS 
• 

16 !I! ENTRY: 
17 ll! 
19 • 
1 9 "' 
20 "' CAL LI NG SEQ: 
21 • 
22 ll! 
23 • 
24 II( 

25 • 
26 • 
27 II( 

28 • 
29 ll 

30 • 
31 • 
32 • 

EXITI $6H : 

$6N ; 
$6tl X : 

$6M 
$61'1 
$6NX 

JMP M 
DATA 
JMPM 
DATA 
JHPM 
DATA 

F'CR MULTIPL'( 
FOR DIVIDE <RETURN QUO 'fiENT> 

fOR DIVIDE <RETURN REMAINDER) 

$6M 
ADDRESS 
$6N 
ADDRESS 
$6NX 
ADDRESS 

MULTIPLY 
Of OPERAND 2 
DIVIDE (R£TU RN 
Of DIVISOR 
DIVIDE <RETURN 
OF DIVISOR 

QUOTIENT> 

REMAINDER) 

REG ISTER S A AND B CONTAIN LEAST SIGHiriCANT TUD 
WORDS AND LOCATIONS MSWl AND MSW2 CO NTAIN MOST 
SIGN ifiCANT TWO WORDS. 
RE GISTERS A AND B CONT AIN TWO WORD QUOTIENT. 
REG ISTER S A AND B CONTAIN TWO WORD REMAIND ER 

01 00001 
01 00002 
01 00003 
01 00004 
01 0000 ::5 
~ 1 00006 
0 1 00007 
01 00003 
01 00009 
01 0001(1 
01 0001 1 
01 00012 
01 00013 
01 000 14 
01 00015 
01 000 16 
01 000 17 
01 00 01::! 
01 00019 
01 00020 
01 0 00 21 
0 1 00022 
01 00023 
01 00024 
0 1 000 2 5 
01 00026 
01 0002 7 
0 1 00028 
1) 1 
0 1 

00029 
00030 

t:t 00031 
Gl 00032 

33 ll! ERRORS: OVERf LO W: SET fOR S6N DR $6NX If DIVISOR I S 0. 01 00033 
34 !I( WHEN OVERFLOW IS S ET BY THE ABOVE, RESULT 01 0003 4 
35 ~ WILL BE SE T TO THE MAXIMUM PO SS IBLE VALUE G1 00 0 35 
36 * 0 1 00036 37 ••w.••••••~•••••w.w.*w.• .. ••w.••••••••••••w.•••••ll!•••••••••••w.••••••••w.••••••••o1 ooo3 7 
38 EJEC 01 00038 
39 !!!-···~····· 01 00039 40 ll'. ENTRIE S • 01 00 0 40 
41 ll!.,........... 01 000 41 
42 NAM E 52M DP TIMES SP INTEGER MULTIPLY ENTR Y 0! 000 42 
4 3 NAME S2N DP DIVIDED BY SP INTEGER EN TRY D! 000 43 
44 NA ME S2N X DP BY SP DIVIDE <REMAINDER) 0! 0004 4 
45 NA ME S6 M DP INTEGER MULTIPL Y ENTRY 01 00045 
46 NAME S 6N DP ItfTEGE R DIVIDE ENTRY <fOUR WORD DIVIDEND) 01 00046 
4 7 N F'l ME :;; 6 N :><: D P I NT E G E R D I V I DE E tl TRY < T U 0 &.1 0 R D D I V I DEN D ) 0 1 0 0 0 4 7 
49 X . S ET 1 >-> - REGISTER 01 000 49 
50 B SET 2 B- REGISTER 01 00050 
~2 ~-~•••••••••• C! 00052 
5 3 • EXTERN ALS • 01 000 53 
54 ~-~·······~·· 01 00 054 
~~ EXT S 6 K DOUBLE PR ECISION INTEGER ADD 0 1 00055 
56 E X T :: ~. L r. 0 U B L E P R E C I S I 0 li I N T E fi E R S U B T R A C T C 1 0 0 0 5 6 

5 8 -~········ 01 00058 :59 • MACRO S • 01 00059 
60 •••••••••• 0 1 00060 
61 FSE MAC Cl 0006 1 
62 IFT VORTEX-2 0 1 00 062 
63 IfF VDRT EX-4 01 00063 
64 GOTO FRM WRl 0 1 00064 
65 EXT SS E 0 1 0006 5 
66 CALL S SE XfER PARAMETERS ·~ 1 00066 
6 7 GOTO f" R ~ WR 2 Ot 00067 
6 8 FRMURl CONT 01 000 68 
69 DATA 0 105036 BCS XFER PARAMETERS J 1 0006 9 
70 FRMUR2 CON T 0\ 0007 0 
71 EMAC 01 0007 1 
7 3 fLD MAC 01 00073 
74 IFT VOR TE X-2 01 0007 4 
75 IFF VOR TEX-4 0 1 0007 5 
76 GOTO f RMWR 1 Oi 000?6 
77 LDA P(1 ) LOAD MOST SI GNIFICANT UORD 01 00077 
7 8 L DB P(l) +l LOAD LEAST SIGNIFICANT ~ORD 01 00078 
79 GOTO FRMW R2 01 0007 9 
80 FRMURl CONT 0 1 0008 0 
81 DATA 010~032 FIRMUARE TWO UORD LOAD TO A/B 0 1 0008 1 
82 . DATA Pll) 01 00082 
83 rRMUR2 CONT 0 1 00083 
84 EMAC 01 0008 4 
8 6 F S T 11 A C 0 1 :J 0 0 8 6 
87 IfT VORT EX -2 01 00087 
88 IF F VORT EX-4 01 00088 
89 GO TO FR ~ WRl 0 1 00089 
90 S TA P<l ) ~TORE MOST SIGNIFIC~NT WORD 01 00090 
91 S TB P (l ) +l STOR E LEAST SIGNifi CA NT WORD Gl 0009 1 
92 GOTO FRMW R2 D! 00092 
93 fRMWRl CUN T 01 00093 
94 DATA 0105033 FIRMUARE TWO WORD STORE FROM A/B 0 1 0009 4 
9~ DAHl P < 1) 01 00095 
96 FRMUR2 CONT 01 0009 6 
97 £ ~ PC O l 000 97 
98 r12010 LDX $ 2~' SET RETUR~'I 01 00098 

.. .. . ·- . . . . - .. . 

• 

-



E.2 VORTEX LI STING 

000 001 
000002 
0 0 Q. D 0 .~ 
0.0 O''D Q.A 
000 00~ 
000006 
000007 
0 00010 

074064 A 
006030 ~ 
00041~ R 
07406:5 A 
006037 A 
100103 R 
002000 A 
0 0 0 3~ 7 R 

.U00011 00~004 A 
000012 07437:5 A 

000013 OQ2004 A 
0000 14 000107 R 

00001::5 054360 A 
0000 16 064360 A 
:JC 00 1 7 0340:52 A 
0 00020 0 15000 A 
U00021 02::';001 A 

00 0022 0 0 200 4 A 
0 00023 000 10 7 R 

:J0 0024 054354 A 
000025 064354 A 

00 0026 
000027 
000030 
00003 1 
000032 
···ooO'"''"' i.• ~ ·~ 

000 034 
000035 
C00 036 
300037 
'J 00040 

~ 000 41 
0000 42 
0 00043 
0 000 44 
00004~ 
·)~00 46 

COt'0 47 
"'JOO :SO 
:j QQO ::I1 
0000 52 
oooo :;3 
0000 ~4 
('000:1:::1 

005001 A 
164347 A 
0€.4:356 A 
024344 A 
164347 A 
054 3 :5 1 A 
005021 A 
024341 A 
164 3 42 A 
1 243 4::1 A 
05434!:: A 

OO:i002 A 
00 1002 A 
0000 4 6 R 
1:54 3 44 ~ 
00:5122 A 
!1 64 3 43 A 
007400 A 
02 4 32 :5 A 
164 3 27 A 
1 2 4 337 A 
00~034 A 
0030 46 A 
000076 R 

0000 :56 014327 A 
·l 0 0 0 ::17 0 2 4 3 2 7 A 

1.100060 
0 00061 
000062 
::t 00 0€.3 
')00064 
!.:00065 
000066 

0 00066 

00 0067 
U00070 
00007 1 
000072 
') 00073 
:)0007 4 
C0 0075 
000 076 
000077 

034327 A 
OO:i344 A 
002040 A 
000107 R 
0 '"'4"'"'"7 ~ .J .::. , .. 

001000 
000000 

A 
{1 

A 

002001) A 
000000 E 
000001 A 

074320 A 
00 1 000 A 
000011 R 
007'401 A 
000000 A 

000 100 002000 A 
000101 000070 E 
000102 000001 A 
000 10 3 
000104 074307 A 
000105 001000 A 
000 1 06 000000 R 

'39 
1 00 

101 
t oe 

103 

STX 
L DX-I 

STX 
LD X E·• . 
CALL 

104 EJEC 
10:5 ll 
106 • 
107 MUL010 TZX 
108 STX 
109 !P. 
110 !W 
1 1 l ll 
11 2 JANM 

11~ 

1 14 
1 1 ~ 
116 
117 • 
118 • 
119 • 
120 

1 21 

1 22 ,. 
123 ll'. 
124 ~ 

125 
126 
1 27 
128 
1 29 
1 30 
1'31 
1 ':'":) ....... 
133 
134 
135 
136 ll 
1 ':-7 .... , 
138 

139 
14 0 
141 MUL040 
142 
143 
144 
145 
146 
147 

143 

149 * 
150 
1 ~ 1 
152 

153 
15 4 

155 lll! 
156 • 
157 ~ 
1 . r ~6M 

• u 1 d .,..-
1~9 

F"ST 

LDX 
LD A 
LDB 

JANI'I 

FST 

TZA 
MUL 
SH: 
LDB 
t1UL 
ST~ 
TBA 
LDB 
MUL 
ADD 
STB 

TZB 
JAP 

:=INA 
IBR 
~T~ -> I ._, 

ROF' 
L:::JB 
MUL 
ADD 
MERG 
>:XNZ 

FLD 

L D)< 
D >~ R 
JXZM 

LDX 
Jl'lP 

BES 
FSE 

• 

160 
- 161 
162 
163 

DATA 
MU LOOO BSS 

STX 
JMP 

164 
16~ 
166 

MULSOF" SO F 
S2M ENTR 

167 
168 M2000 
169 
1 70 

FSE 

DATA 
B ...... .;:. ..:> 

sn< 
.JMP 

$6M 
SIN GLE 

MULO OO 
M2000 

SINS UB 

SIGN 

COMF' 

T E 1·1 P 

t1 ULO 0 0 
0 • 1 
1 ' 1 

COMP 

DIVIS 

TEMP+l 
L~W2 
TEMP 
DIVIS+l 
VAL 

TE11P +1 
DIVIS 
'/ li L 
LSW1 

i'IUL04 0 

MA S K 

fL nG 

TEMP 
DIVIS 
FLAG 
fl34 
MULSDF" 

I. :S: Wl 

~IGN 

C Ot1P 

X:S: AVE 
:) 

() 

1 

X SAV E' 
1'1iJL01 0 

l 
X2AV E. 
112 0 1 0 

- . . ... 

PRDGRAI't PAGE 

SET PARAMETER ADDR 

F"ETCH INTEGER 

BUILD NE~ DP INTEGER 

ISDLAT SIGN BIT Of RESULT 
AND INVERT If NECESSAR¥ 
INITIALIZE SIGN 

LISTING PAGE < 

n•~~·~•••~•••••••~•••••••••••• 
• OPERAND 1 NEGATIVE? J! 

~~~~-~*···········~ .. ·~········ DONT INVERT IF POSITIVE 

FET CH DP 2 

D *••••••••~~•••••••••••••••••* 
~O P ERAND 2 HEGATIYE ? ~ 

~~-··························· DDNT INVERT IF POSITIVE 

BEGIN MULTIPLY 

P•••••••••••••••••••••••••••• * CREATE FOUR WORD PRODUCT * 
~-~~·~····················~·· 

SAVE LEAST SIGNIFICANT WORD 

PREPARE FOR SUMMING 

DO SUM 
:AVE NEXT LEAST SIGNIFICANT WORD 
SET CARRY FOR MD ~T SIGNifi CANT ~ORD 

NO CAR RY 

CLEAR S IGN BIT 
SET CARRY VALU E 
SAVE CARR Y VALUE 
NOW AL LOW FOR TR UE OVERFLOW 

A!ID IN CARR'( 
IF MD ST S I GN IFICANT NON ZEROt SET IN X 
SE T OVERFLOW IF MSW NON ZERO 

NOW TEST F·oR COMPLEMENT NE CESS AR Y 

COMPL IMEiiT RESULT 

REST OR E X 
EXIT 

SAVE X 
GO MULTIPLY 

E••••••••••••••••••••••••••••• 
• $6M MULTIPLY EtlTRV • 
*·~··-~·-··~··~ll'.~~ !i~·········· 

SE T OVE.RF LO~ IF' MS~ NON ZERO 
DP BY SP MULTIPLY ENTRY 

S AVE. X FOR EXIT 

• 

01 00099 
01 00100 

01 00 101 
0 1 00102 

01 00103 

01 00104 
0 1 00105 
01 00106 
('1 00107 
01 00108 
01 0010'9 
01 00110 
OI 001 11 
01 00112 

01 00113 

o•. oo114 
01 001 15 
01 00 11 6 
~! 00117 
0 1 00118 
0 1 00 119 
01 00120 

01 00122 
01 00123 
01 00124 
01 00125 
01 00126 
i)l 00127 
01 00128 
Oi 00129 
01 00130 
0! G0131 
01 00132 
01 00133 
01 00134 
Cl 00 135 
0 1 
0 1 

r.'.Jl?t' 
'J ' · ......, -· 

no t'"' ·~ I.J ~ f' 
t"'ti 1"'1(•1 ·")0 
\J<L '-' V.a. ....J v 

0 1 00 13 '9 
0 1 01)140 
01 00 141 
0 1 0 0 142 
0! 
0 l 
0 1 

n f• ' 4 3 v J • 

00 144 
0 0 145 

Ct C0 !4 E. 
0 1 0014 7 

, , 1 .-. ... 1 4 0 
•J J. ·~ v ~ '.J 

(!1 0014'~l 
() ~ 00150 
0100,.51 
!J: 00152 

f. • ,.. 0 "' c:' ,.._ 
.• J. J .1 • .) .;, 

Oi 0tjl5 •} 

(i1 00155 
01 00156 
0 1 00157 
,.... ,.. ... 1"'" l..' .. ._, !j .J 0 

01 0 0 15 '9 

Oi 00160 
0! 00161 
01 00 162 
01 001E.3 

0 1 00164 
0 1 00165 
C 1 00166 

·· rr·· -. Ul J~ .- 61 

01 00168 
Di 00i69 
Oi 00170 

. ..... ... . . _.. . - ·-- ... ···--·- .. ·-- --- ·----------------·-----·---- -------- ----------------------



E.2 VORTE~ LISTIHG 

!Jq,0)07 000000 A 
? 1HH'!l0 0 44 2 77 A 
uOO lll 00 1 0 20 A 
C00 112 000 122 R 
000 113 005 222 A 
00011 4 00 5122 A 
~.: 0 0·1 1 :S 0 0 4 0 4 1 A 
0 0 0 1 1 6 0 0 .4 1 4 1 A 
000 117 00!52 11 A 
0 00 120 001000 A 
•J 00 1 2 1 1 00 1 07 R 
000 122 001010 A 
000 12 3 000126 R 
000 124 00 !5211 A 
0 0 012!5 0 0511 1 A 
000 126 001000 A 
::. 00 12 7 1 0.0107 R 
000 130 

000 131 000000 A 

000 132 002000 A 
000 133 000101 E 
000134 000001 A 
000 13!5 
:)00 136 074255 A 
IJ00137 006037 A 
0 00140 000 131 R 
000 141 074033 A 
L1 00 142 006030 A 
::: oo 14 3 ooo 41 5 R 
000 144 0 74034 A 
000 145 00603/ A 
') 0 0 1 4 6 1 0 0 1.3 5 R 
·:·00 14 7 002000 A 
000 150 0 003!57 R 
000 1!51 0 01 0 0 0 A 
00 01:52 000203 R 
00 01:53 0 0 0000 A 

00 0154 002000 A 
000 1 55 0 001 33 E 
C' 00 1 56 0 00001 A 
C00 1 !57 
000 160 07 4 233 A 
000 161 0 06037 A 
r-) 00 162 . 000153 R 
0 0 0 16 3 07 41 23 A 
000 164 00 6030 A 
000 16 !5 000 415 R 
C00 1 66 074124 A 
:J00167 006037 A 
000 1 70 1001!5 7 R 
000171 002000 A 
oj 0 0 1 7 2 0 0 0 3 5 7 R · 
: · :.1 0 1 7 3 0 0 1 0 0 0 A 
'::J 0174 0003 1 5 R 

171 
172 • 
173 CDMP 
174 
175 

1 76 
17 7 
178 
179 
180 
181 

182 CriPOlO 

183 
184 

• 

185 Cf'IP020 . 

186 CSAVE 
187 
188 $21'1)( . 
189 

EJEC 

'ENTR 
INR 
JBZ 

CPB 
IBR 
LRLB 
LSRB 
CPA 
JMP• 

J.AZ 

CPA 
IAR 
Jf1Pll 

BS S 
E J EC 
ENTR 
FSE 

190 DATA 
191 N2XOOO BSS 
192 STX 
19 3 LD XE 

194 STX 
195 LD XI 

196 STX 
197 LDXE• 

19 8 CALL 

199 JMP 

200 S21'1 
eo 1 · 
• 

202 
203 N2 0 00 
2 0 4 
205 

206 
207 

208 
209 

210 

211 

212 • 
213 • 
214 .. 

DATA 
BS S 
ST X 
LD XE 

S T·~< 
LDXI 

STX 
LDXE• 

CALL 

J MP 

0 00175 000000 A 215 S6NX 
2 1 6 

ENTR 
F' SE 

0 00 176 
0 00 1 77 
000200 
00020 1 
t.: 00202 
0 00203 
0 00204 
000205 

0020 0 0 A 
0001 5 5 E 
0000 01 A 

0742 11 A 
0060 37 A 
000 175 R 
07 4101 A 

~! 00206 00 ~ 10 4 A 
0 002 07 074170 A 
000 21 0 0060 37 A 
000 211 0002 01 R 

0002 1 2 0 54173 A 
000213 06 417 3 A 
0 002 14 00 7400 A 
0 002 15 0 0 5001 A 
·; t) 0 2 1 6 0 5 4 1 7 1 A 
e oo2 1 7 0 1 5ooo A 
•J 002 20 02 5 001 A 

0 0 0221 002 004 A 

217 
2 1 8 D66X05 
219 
220 D66X I 0 

2 2 "' 222 ,. 
223 • 
224 * 
225 
226 
227 

• .. 

DATA 
BSS 
S T X 
L D ~< E 

STX. 

. 
IN CR 
S TX 
t DXE 

22'3 
230 DYDOlO fST 

23 1 
'.)3-;) .... ' . 
'"''"'3 c..:> 
2 34 
235 
2 36 ll 
237 • 
2 38 ,.. 
239 • 
2 40 

ROf 
TZA 
ST A 
LD A 
L DB 

JANM 

·- - - - - - - - - · ·--• 

DlMUlDIY 

S IGN 
CMP010 

• 

1 
1 

CO MP 

CM P020 

C: OI'tP 

1 

1 
1 
X~ AVE 
$2NX 

SE.NX 
s ~ NG LE 

D66X 05 
t~2XO OO 

SINS UB 

D66Xl0 

1 
1 
XSAYE 
$2N 

$'·6 N 
SING LE 

It'v'DOOO 
N2000 

S IN SUB 

D6600 l 

1 
l 
XS'.AVE 
$ 6 NX 

$ 6N 

04 
TJVD REM 
D66X 05 

l S Wl 

S I GN 
Q , )-! 
1 , X 

COMF' 

. . . . 

. .... ~. 
~ ;;. ... . . 

~ ~ . . . . , 
· .. . ~,... . .. •... 

PROGRAflt PAGE 3 LISTIHG PAGE < 330 ) 

RDUTI"E TO COMPLEMEHT A AND I REGISTERS 

INCRE"EHT RESULT SIGH rLAG 
T~D'S CD"PLE"£NT ":W IF L S ~ IS ZERO 

TWO•S COMPLEMENT LS~ 

CLEAR SIGN ' BIT 

ONE"S COMPLEMENT MSU 
EXIT 

EXIT If VA LUE IS ZERO 

T~o·s COMPLEMENT MS~ 

EXIT 

DP BV SP DIVIDE ENTRY CREMAI"D£R) 

SAY£ X f"OR EXIT 
SET RETURN 

. 
SET DIVI SOR ADDR 

FETCH PARAMETER 

GO DIVIDE 

DP BY SP DIVIDE eNTRY (QUDTIEHT ) 

SAVE )( f"OR EXIT 
SET RETURN 

SET DIVISOR ADDR 

F'ETCH · SINGLE 

GD DIVIDE 

£••··························· • $6NX DIVIDE ~ IT H REMAIND(R• 
················· ~ ·······,..· · ·· 

FETCH OPe ADDRESS 

SAVE X 
SET RETURN ADDRE SS 

? ••••••••••••••••••••••••••~• • 
• SET $6NX CALLED fLAG • 
···········~··~·~ -- ···~····-~·· SE T RETURN REMAI NDER FLAG 

~ ET ADDRESS Df" DIVI SOR 

DO DIVIDE 
SAVE LEAST SIGNifiCANT 

INITIALLY CLEAR OVERF"LDU 
INIT IALIZE RE SU LT S IGN 

FETCH DIVI SOR 
P••••••••••••••••••••••••••••• 
• COMPLIMENT DIVIDEND AND • 
• DIVISOR If NEGAT IV E * 
··········~··················· DDNT COMPLEMENT If POSITIVE . 

. . . .. .. 

0 1 00171 
ltl 00 17 2 
01 00 17 3 
01 00174 
01 00 175 

0 1 00 1 76 
0 1 00 177 
01 00 178 
0 1 00179 
0 1 00180 
01 00181 

0 1 00182 

0 1 00 18 3 
01 001 84 
01 00 185 

(\1 00 186 
01 00 18 7 
0 1 00188 
01 00189 

G1 0019 0 
01 0019 1 
01 00192 
01 00 193 

0 ! 00194 
0 1 00 195 

Oi 001 '36 
01 00197 

01 00198 

01 OC19'3 

01 00 200 
01 0020 i 

01 00202 
0! 00203 
0! 00204 
01 0020~i 

01 00206 
0 1 00207 

01 00208 
01 00209 

01 002 1 0 

01 0021 1 

0 1 002 1 2 
0 1 O:J2 1 3 
01 00214 
0 1 0Cr215 

01 0 ''~1 7 ··' ._ ,. 
01 002 1 8 
0 1 0021) 
(; 1 f1 r· -=· -.c.. u· . ' ... 
0 1 0022i 
0! 00 222 
0 1 l'l ,... .-. - ..-, ... v c. c .:• 
0 ! 00224 
01 00 225 
01 00226 
0 1 U• u· ·=· ·=-" ._ '- .. 

0 1 00229 
0! 002 30 

0 1 0023 1 
0 1 
(: 1 
0 1 
0 1 
0 1 

0 023 4 
0 0235 
00 236 

G l 0023? 
0 1 U• 'J ·:;, •'j •::0 

' '- ._. •J 

01 00239 
01 00240 

~···- . 

·- - - ------ - --- - - - - _ .. _______ .. _ 

• 

·-. --



(,2 VORTEX LISTING 

000222 000107 R 

oom.3 
0 lr. ', ·4. 

0:5415 :3 A 
064155 A 

241 f"ST-

242 fLD 
00022 !1 014160 A 
000226 02 41 60 A 
000227 0020 0 4 A 243 
000230 0 0 0 1 07 R 

JG 0231 0541:54 A 
00 0232 0641!14 A 
000233 014 14 5 A 

000234 00 1 0 1 0 A 
00023 5 000327 R 

000 236 00~001 A 
000237 024146 A 
00 0240 1 74 14 0 A 
0 002 41 00~ 001 A 
000242 001020 A 
000243 000344 R 

0002 ~4 
!J002 4:S 
000246 
0002 47 
0002!10 
0002 :51 
;JOJ 02!12 

O:i 41 36 A 
064136 A 
1641 32 A 
0641 26 A 
024131 A 
1641 32 A 
1 2 4 123 A 

C::J0 2~3 0:54122 ~ 
000254 0641 22 A 

0 002'55 014130 A 
OG02:56 02 4 13~ A 
C00257 00200 0 A 
000260 000000 E 
UG0261 C00376 R 
000262 0010 02 A 
000263 0002 72 R 
00026 4 03411 7 A 
000265 0053 44 A 
000266 07 411:i A 
0002 6 7 00200(' A 
0002 70 000000 E 
000271 00040 1 R 

000272 0~ 411 3 A 
000273 06 411 3 A 

(.'!(' 0274 0341 03 A 
000275 00 10 46 A 
000276 00032 3 R 

000277 014103 A 
000 300 0 241 03 A 

0 0 0 30 1 
iJ003 02 
000303 
;)00304 
') 0030~ 

:JU03 06 
000307 

:.100307 

034106 A 
00 5 34 4 A 
0 02040 A 
000107 R 
034 1 06 A 
001000 A 
000000 A 

u tJ0310 002000 A 
00031 1 0001 77 E 
000312 00000 1 A 
)003 13 
•(1(1 314 07 4 077 A 

0003 15 0050 0 4 A 
:~!)03 16 07 4 061 A 
0003 17 0060 3 7 A 
000320 0003 1 3 R 
00032 1 0 01 0()0 A 

244 

2 4~ 
246 • 
247 • 
248 • 
2 4 '3 

250 • 
251 • 
252 • 
2~3 
254 
2~~ 
-::-'"'6 ... ...J 

""'"'7 C...J 

2~8 

2~9 
260 
261 
262 
263 
264 

LDA 

JAZ 

TZA 
LDB 
DIV 
TZA 
JBZ 

F' ST 

MUL 
STB 
LDE 
MUL 
ADD 
f"ST 

26 ~ f"LD 
• 

~66 CAL L 

267 DAT A 
268 .lA P 

269 L DX 
270 DXR 
271 STX 
272 CALL 

273 DATA 
274 DVD020 FST 

27 ~ • 
-::-"76 -~, ;y, 

277 ~ 

278 DV D030 LDX 
279 JXN Z 

280 

281 • 
282 • 
283 .. 
284 • 
28~ 
286 
"' ...... .::. 0 (' 

FLD 

LDX 
DXR 
.JXZM 

288 
·~ .... ~ 
C.O ;il' 

DVD040 LDX 
JMP 

290 • 
291 • 
292 • 
293 $6N BE. S 
294 D660 00 FSE 

DAT A 
DVDOOO BSS 

29~ 
296 
297 
298 • 
·::.q9 ... -
300 
301 
302 
303 

304 

ll! 

• 
D6 600 1 TZX 

STX 
L D~< E 

.JMP 

• 

. . 

' 

III'fULDIY PROGRAI'f PAGE 4 LISTING PAGE < 331) 

DIVIS 

L S loll 

C OI'IP· 

LSW1 

DIVIS 

DVDirtT 

LS Wl 
DI VIS 

DVDZ RD 

RESU L1 

SAYt DI'v'ISCR 

TEST DIVIDEND SIGN 

DCNT CO"PLEMET If" PDSlTI VE 

SAVE COMPLEMENTED DIVIDEND 

TE ST fOR I NTEGER DIVIDE 
D*•••••••••••••••••••••••••••• 
• DI VIS OR MSW ZERO ? • 
~· ·* · .. ··~~·--·····~·······~···· YES , GO DO S INGLE PRECISION 

NO, DO DO LI ~LE 

P ••••••••~•--•••••••~•••••••••• 
• DIVIDE • . ............................ .. 

GE T TRIAL QU OTIE NT 

QUOTIENT I S ZERO 

SAVE TRI AL QUOTIENT 

DIVIS TE ST TRIA L QUOTIENT 
TEt1P SAVE L'SW 
DIVIS +l 
RESUL1 +1 
TEMP 
TEMP 

LS W1 

$6L 

'I EMF' 
DVD0 20 

RE SUL1+1 

RESU L1+1 

TRIAL SUBTRACT 

GOOD QUOTIENT• GO SAYE 

SET PROPER QUOTIENT 

$6K SET REMAINDER 

DIVI S 
L S I.J 1 SAVE REMAINDER 

n•••••••••••••••••••••••••••••• 
.. S6 N CALLE D? • 
··-~·············· .. ~·-··~ .. ~··· .. DVDR£" RETURN RE MAINDER ? 

D'/DR ET YES, GO RETURN REMA INDER 

RESUL t 

SIGN 

COMP 

XSAV£ 
0 

0 

1 
1 
~~SAV E 

DV IlREI'I 
DII DOO O 

DVD0 10 

NO • RETU RN QUOTI ENT 

P ~••••••~~•••••••••••••••~•·~~ * CO MPLEMEN T QU OTI ENT If ~ 
~ NECESSARY ~ 

~-·~ -~~-Y.~················-~·· COMPLEM ENT QUOTIENT ? 

YES ' GO CO MPLEME NT 

RES TORE X 
EXIT 

SAVE X 

E*M*~·~-~~M······*·~·····~ ~~ 
~ S6N DIV I DE QUDTr ENT • 
~~~-·············· · ~ ·····~~-· 

P•••••••••••••••••••••••••••• 
• SE T $6N CALLED FLAG • 

··· · ·······················~· SET RETURN QUOTIENT FLAG 

SET ADDR Of DIVI SOR 

GO DIVIDE 

01 002 41 

01 00242 

01 0024 3 

01 0024 4 

01 002 45 
01 002 4 6 
0 1 00247 
01 002 4 8 
01 002 4 9 

01 0025(1 
01 0025 1 
0 1 00252 
01 00253 
01 00254 
01 00255 
01 00251:. 
01 00257 

01 00253 

01 00259 
01 0026(1 
01 00261 
01 00262 
0 1 00263 
Gl 00264 

01 00265 

0 1 00266 

0 1 00267 
01 00268 

01 00269 
01 00270 
01 00271 
0 1 00272 

0 1 00273 
01 00274 

Gl 00275 
01 00276 
C l 002?7 
01 00278 
( •• ~ r. u~• ·:. 7 er - ""' -. -· 

01 002 81) 

01 00281 
01 002 8 2 
1'.. 1 ft ~. ·=· ~ ·:· -~ ,_, "- v ... ) 

01 00284 
0 1 0028 5 
01 00286 
01 00287 

01 00238 
r.< no ·-.n,-. IJ ,i iJ c. o;) ::t 

01 0029(: 
0 1 0 029 1 
0 1 00292 
0 1 0029 :3 
01 00294 

01 00295 
01 00296 
01 00297 
01 00298 
0 1 00299 
01 00300 
Gl 00301 
(11 00302 
01 0030 :3 

0 i 00304 

--
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. £.2 YDRTE~ LISfiNG J·f .. ULD J y · . .; . . LISTIHG . PAGE < 

U0032t! 000212 R 

000323 014062 A 
000324 02406i A 
C0032:5 OtllDOO A 
000326 00030S R 

. 
' 

000327 0240:52 A 
00 0330 001020 A 
(: oo33t : ooo3:so R 
000332 0!4053 A 
000333 17404(> ~ 
000334 064046 A 
00033:5 0!4051 A 
000336 174043 A 
000337 064044 A 
000340 00~012 A 
000341 005001 A 
000342 001000 A 
000343 000272 R 

306 • 
307 • 
308 • 
309 DYDRET 

.310 

312 • 
313 • 
314 • 
31:5 DYDI"T 
31(> 

317 
318 
319 

' 320 
321 
322 
323 
324 
32:5 

• 

F"LD 

JPfP 

L•DB 
JBZ 

LDB 
DIV 
STB 
LDB 
DIV 
STB 
TAB 
TZA 
Jf'IP 

326 DYDZRD fST 

LSW1 

P•••••••••••••••••••••••••••• 
• RETURN REMAIHDER • 

. ··~····~····················· RETUR" REMAIMD£~ . 

DVDO 40 EX.IT 

D•••••••••••••••••••••••••••• 
• DIYISQR LSW ZERO~ • 

DIVI~+l T~'Sf 
DVDDYf' Y£~, 

• •••••••••••••••••••••••••••• FDA ZERO DIVISOR 
~ETURM DYERF'LDJ.I 

L~&-11 
DIVI~+t 
RESULt 
LSJ.I2 
DIYI$+1 
RESUL1+1 

DYDO!O 

RESULt 

HOt JD SIHGLE PR~CISIDH 

SAVE M$U QUOTIENT 

SAVE LSW QUOTIENT 

GD EXIT 

~J o·o 344 o 540 36 A 
C: 00345 064036 A 
00 0346 001000 A 327 
000347 000274 R 

JI'IP DVD030 

32S • 
329 • 
330 • 
331 • 

P•••••••••••••••••••••••••••• 
• SET MAXIMUM VALUE If'! • 
• QUOTIENT AND REMAINDER • . ............................ . 

00 0350 024040 A 
0003 :51 005021 A 

332 DYDO\IF' 
333 
334 

LDB 
TBA 
fST 

MASK 

RESUL1 
00 0352 054030 A 
·J00 3:53 064030 A 
00 0354 007401 A 335 
0003 5:5 001000 A 336 
000 356 000272 R • 

~OF' 
JMP 

DYERF'LDW ERROR 
DVD020 GO EXIT 

0003 :57 000000 A 
[!00360 054012 A 
L100 361 005041 A 
000362 005004 A 
J00 363 001002 A 
:)00 364 000370 R 
000365 005211 A 
000 366 005111 A 
000367 005304 A 
000370 074024 A 
0003 71 054024 A 
~)0037 2 006010 A 
tl 00373 000373 R 
000373 
0003 74 001000 A 
00037 5 1003:57 R 

000376 
000 400 
":00 401 
000 403 
1)0 0405 
000406 
000407 
00 0410 
000411 077?77 A 
000 412 
000413 100000 A 
000414 
000 415 000000 A 
000416 000000 A 

£:HRY HAMES 
000077 R $21'1 . 
~00307 R S61'f 
EXTERNAL NAI'IES 
000270 E $6K 
SYMBOLS 
000077 R $2M 
000260 E $6L 
000311 E tSE 
000126 R CMP020 
00031:5 R D66Q01 
000313 R DVDOOO 
000305 R DVD040 
000323 R DVDRET 
000407 R LSiol2 
000072 R MULOOO 
0001:57 R H2000 
000370 R SII'tOlO 

337 
338 SIHSUI 
339 

EJEC 
ENTR 
STA 
TXA 
TZX 
JAP 

COI'tVERT SP TD DP 
TSING 

340 
341 
342 

343 
344 

CPA 
IAR 
DECR 
STX 
STA 
LDAI 

SIN010 HD CDI'fYERSIOf'l NECESSARY 

CONVERT TO TJ.ID &.lORD NEGATIVE 
TUO'S COMPLIMENT 

34:5 04 SET ME~ MS~ 
346 SIN010 
347 

SIHGLE STORE MS~ 
SIHGLE+t STORE LSU 

348 TSINO RESTORE A 

0 · 349 TSHU) 
350 

BES 
JMP!II S I NSUB ' EX IT 

351 • PARA"ETERS 
3:52 TEMP . BSS 2 
353 DVDRE" BSS : 
354 DIV.IS BSS 2 
3~~ RESU(1 ' BSS 2 
3~6 VAL B.SS 1 
357 . LS~l BSS 1 
358 LSU2 BSS 1 
359 SIGM BSS. 1 
360 MASK DATA 077711 
361 rLAG BSS 1 
362 Bl~ DATA 0100000 
363 XSAVE BSS 1 
364 SII'tGLE DATA OtO DP I~TEGER F"RDM SP 

36~ El'iD 

0001~3 R $2l't 
000175 .R· $6MX 

0001~1 R f2l'tX 000066 R '6" 

'• 

000260 . £ . $6L 000311 E fSE 

0001~3 · R $2M 000131 R 
000066 R $6M OS0307 R 
000002 A B 0·00413 R 
000107 R CCMP . 000130 R 
000201 R D66XO~ OOOZ03 R 
000212 R DVD010 0002'72 R 
000327 R DVDIHT 000350 R 
000344 R DVDZRO 000412 R 
000103 R M2000 000000 R 
~60011 R MUL010 000046 R 
000135 R f'I2XOOO 000403 R 
000415 R SINGL£ 0003S7 R 

-:·· 
. . 

$21iX 000!70 E $6K 
f61"t 00017~ R t6NX 
B15 000122 R CMP010 
CSAYE 000310 R D66000 
D66X10 000401 R DIVIS 
DYDO~O 000274 R DYD030 
DVDCVr 000400 . R DVDREM 
fLAG 000406 R LSW1 
M2010 000411 R MASK · 
MUL040 ·000076 R I'IULSDF" 
RESULt 000fl0 R SIGN 
SINSUB ' 0003"1.6 R· TEMP . ·' . :· . 

~ . . . 
/4i~• . ; .. ·?-: ~ .. : : ·.: '. . .... ... , . 
::. · . ·;· .. ~. ~~ ... 

. .... . : ; .. ·~ .. ~ . _.(_ ~~ .,.,.." ........ .. . .. ,.. ... ... \.,.,.. .. .......... . . . . ~ . . . .. . 

• 

332> 

01 00306 
01 00307 
01 0 0308 
01 00309 

01 00310 

01 00312 
01 00313 
01 00314 
01 00315 
01 00316 

01 00317 
01 00318 
01 00319 
01 00320 
01 00321 
01 00322 
01 00323 
01 00324 · 
01 00325 

01 00326 

01 00327 

01 00328 
01 00329 
01 003 30 
01 0033 1 
01 00332 
01 00333 
01 00334 

01 00335 
01 00336 

01 00337 
01 00338 
01 00339 
01 00340 
01 00341 
0! 00342 

01 00343 
01 00344 
01 003 45 
0~ 00346 
01 00347 
01 00348 

01 00349 
01 00350 

01 00351 
01 00352 
(1 1 00353 
0 1 00354 
01 00355 
01 00356 
01 00357 
01 00358 
01 00359 
01 00360 
01 00361 
01 00362 
01 00363 
Ol 00364 

01 00365 

• 

• 
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E.2 YORTEX LISTING DII'IULDIY PROGRA~ PAGE 6 L 1S T ItiG PAGE < 333) 

000373 R TSIHG 00 0 40~ R VAL 0000 01 A YORTEX ·o o o o o 1 A X 
0004 14 R XS ~ VE 

-. Q-r ~ R R ORS ASS EMBLY CO"PLETE . . ' 
\ ·: ~· .. 

165 $ 2 M 42 9 8 
200 .$ 2 tl 4 3 20:5 
188 S 2tO< 4 4 1 93 

0 S6K 55 272 
0 S6L ~6 266 

1~ 8 $ E.N 4~ 99 
293 $6N 46 ~ 0 6 221 
21~ $ 6tlX 47 194 220 

0 s s e: 65 66 
1 82 CMP0 10 1 7. ~ 
1 8 ~ CM PO' O 182 
17 3 COMP 1 1 2 120 1~2 181 185 240 243 287 
301 D66001 211 
218 DE.6X0 5 1 96 227 
220 D66X10 199 

0 DIMULD 8 
3 ~ 4 DIVIS 121 129 133 144 241 2 45 ' 25 5 259 261 

273 31:5 3 18 321 
296 DVDOOO 20 8 3 03 
230 DVDOlO 304 
274 DVD020 268 3 2 5 336 
.... .., 8 
C. I DVD030 32 7 
288 DVD0 4 0 310 
315 DI/DIN T 249 
332 DI/D DVF 316 
~. C' ""' .:, .... .;, n 11 ... .... EM 

,L: I .LI r:. 226 278 302 
309 DVDRET 2?9 
"'"6 v C. J DVDZRD ..... ... .., 

C. .J I 

361 FL AG 1 4 1 145 
68 FRI"1t.1Rl 64 76 B9 
70 F R ~HlR2 67 7 9 92 

~ ... "? v ..J t I .... w C 
'- ...) J. 1 3 5 148 ? -~ 0 ....~ 2 4 2 2 44 25 4 26~ 274 3 0 9 

317 
3~8 L S W2 127 320 
16 8 M200 0 1 0 2 

'38 M20 1 0 170 
360 MA$K 1 3'9 3?~ "' "" 1 E. 1 rlULOOO 1 0 1 114 
107 MULOlO 163 
1 4 1 MUL040 1"''=' oJ"' 

164 MULSOF 147 
203 N2COO 20 9 
1 9 1 li2XOOO 197 

0 F' ?7 ' . 78 82 430 ~1 9~ 
3~~ RE SU Ll 2:58 26 2 2 (, 9 27 1 280 319 3 2 2 326 334 
~ .. , cr q ,:,...;, S IGtl 1 0 8 1 :i 0 17 4 233 28:5 
346 S itlOlO 34 2 
364 $Irf GL E 1 0 0 19:5 207 34 6 3 47 
333 S lNSUE 1 0 3 19 S 21 0 3!50 
3 5 2 TEMP 1 • ~ .l.;) 1 26 128 1 3 2 143 260 2 63 264 267 
34 9 T S: If'iG 339 348 
--. ... €. 
.:> ~· VHL 1 :3 0 1 ::: 4 

1 VO RTEX 62 63 7 4 7 5 87 88 
49 :< 234 2 3 5 

363 X SAVE 1!53 1G2 169 19 2 204 219 288 297 

• 

• 

• 
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E.2 VORTEX LISTING IIADDSUI PltDGRA" PAGE 1 LlSTIHG ,AGE < 334) 

000001 A 

000001 A 
000002 A 

0 000 00 074137 A 
r.u ooot 0 3403c A 
..• 0 0002 07402:5 A 
000 003 006037 A 
000004 100044 R 
JO OOO~ 002000 r.r 
UG000 6 000115 R 
00000 7 001000 A 
v0 0010 000012 R 

00 0011 034022 A 
000 012 054f2:3 A 
·~ •) iJ 0 1 3 0 0 5 0 2 1 A 
::· 000 14 114125 A 

0000 15 007400 A 
:: 0 0 0 1 6 145001 A 
iJ00 017 154121 A 
000 020 005012 A 
' i 0 0 0 z 1 005001 A 
ij J00 22 005711 A 
00 002 3 00 740 0 A 

011 0024 124111 A 
uoooz5 14~ooo A 
0 0(1026 034111 A 

000027 001000 A 

1 VORTEX SET 1 00 
2 ll V.D.PI. PART NO. 00 
3 ,. 00 
4 • RELEASED 0 0 
5 .. 0 0 
6 llf DIADDSUB Oei 
7 llf 00 
8 T ITLE DIADDSUB 00 
9 ••• , ........................................................................ 00 

10 • 00 
11 • DOUBLE PRE C ISION ADD/SUBTRACT ($6K ,$6L ) 00 
12 • 00 
1 3 • fUNCTION: TO ADD OR SUBTRACT TWO DOUBLE WORD INTEGERS 0 0 
14 • 00 
1 5 • E.N T R Y : $ 6 K F' 0 R A D D 0 0 
16 • $6L f.OR SUBTRACT CO 
17 • AB=DPERAND 1 00 
18 • 00 
19 ll CALLING SEQ: JMPt1 $6K <OR $6L ) 0 0 
20 ~ DATA ADDRESS Of OPERAND 2 00 
21 • 00 
22 • EXI T: AE=RESULT < DP1+0P2 OR OP1-0P2) 00 
23 * OVF'L RE SE T IF' OPERATION OK 00 
2 4 • 00 
2~ • ERRORS: OVERF LOW : OVFL S ET, AB= RESULT OF OPERATION 00 
26 • 00 
27 ••~••••••••••••~~••••••••••••••••••••••••••••••••••••••••••••••••••••••• oo 
28 EJEC 00 
29 ••*••······ 0.0 
30 * ENTRIE S * 00 
31 ••••••••••• 00 
32 NAME S2K DP INTEGER PLUS SP INTEGER ENTRY 00 
33 NAr1E $2!. DP IHTEGER MINUS S P INTEGER ENTRY 00 
3 4 NAME $6K DP INTEGER ADD ENTR Y 00 
35 tlAME S6L DP INTEGER SUBTRACT EN T R 'l' 00 
37 >~ SET 1 X- REGISTER 00 
38 B SE T 2 B-REGI STER 00 
40 •••••••••• 00 
41 • MACROS • 00 
42 •••••••••• 00 
43 FSE ~1At 00 
44 IF'T VORTEX-2 00 
4~ IFF VORT EX-4 00 
4 6 G 0 T 0 rJ<: :HJ R 1 0 0 
47 EXT S S E 00 
48 CA LL SSE XFER PAR AMET ERS 00 
49 GDT C FRMWRZ 00 
~0 FRMUR1 CON T 00 
51 DAT A (t! 0 50 36 BCS XFER PARAMETER S 0 0 
~2 FRMWR2 CD NT 00 
53 EMAC 00 
54 EJ E C 00 
5 5 S22010 STX TEMP 3 SAV E X 00 
56 LDX $2L SET PROPE R RETURN 00 
57 ST~< $61. 00 
5 8 LD ~< E• S22 000 LOAD INTE GER VALU E DO 

59 

60 

61 * 
62 • 
63 • 
64 ll! 

65 S6!.0 10 
66 $660?.0 
67 
68 
69 ll! 
70 ;« 
7 1 ~ 
72 • 
73 
74 
75 
76 
77 
78 
79 
so 
81 
82 • 
83 • 
84 ~ 
85 lf. 

86 
87 
88 
89 • 
90 • 
91 • 
92 

CAL L 

j ~1 p 

t_ D X 
STA 
TBA 
~J F.: A 

nc r ~~ r· 
-:-• · B .... u 
r':NA 
TAB 
TZA 
SOF A 
RO F 

P DD 
HIE 
LDX 

JMP 

~ INGLS PREPARE VALUES 

$660 20 GO SUBTRACT 

:;:(;.6 0 00 
T E i"o P 1 

.B 1 5 

1 , X 
tl A S K 

TEMPt 
0, X 
T E :'i P 3 

GET OP2 ArtDR 
D:J I.SW 'S r r":S'T 

ALt_ Oiol POS:5. I .ELE 

Cl.EAR SIGN 

N::JW tlO ~1 S I.oi ' S 
S:LIE TRACT CARRY 

p~········~··················· ~ S UBTRACT OP2 LSU FROM * 
* IJP 1 MSI-l * 
~·······~······· .. ~ ~~··ll!··· .. ··· 

OVERF LOW 
? ~•~•••••••••••••••••••••••••• 
~ US [ OVERFLOW FOR POS S IB LE * 
• CA RRY • ""'.,.. ...... ~····· 

ALLOW FOR TRUC O V~RF' LDW 

P••••••~•••~•••••••••••••••••• 
• SUBTRACT OP2 MSW AND • 
~ CARRY FROI1 OP1 MSlJ • 
~············~·-~***•·····~··· 

RESTORE X REGISTER 
E *•*••••••~••••••••~•••••••••• 
• EXIT • 

-~·~~-························ RETURN TO CALL ER 

00 

co 

(J O 

00 
00 
i:JO 
0 IJ 
00 
(: ,., 

••• 
00 
00 
00 
00 
00 
00 
c:o 
0 r ·.1 
00 
00 
00 
00 
00 
00 
00 
00 
00 
OCt 
0 0 
00 
00 
00 
00 
00 
00 

- . 

00001 
00002 
00003 
0000 4 
00005 
00006 
000 0 7 
00008 
00 00 9 
00010 
0 0 0 11 
000 12 
00013 
0001 4 
000 1 5 
0 0 0 16 
000 1 7 
00018 
OOOl'i 
00020 
0002 1 
00022 
00023 
00024 
00025 
00026 
00027 
00028 
00029 
0 00 30 
0003 1 
00 0 32 
00033 
00034 
00035 
00037 
00038 
00040 
00041 
00042 
000 4 3 
0004 4 
00045 
00046 
00047 
000 48 
00049 
00050 
00051 
OOO!::i2 
00053 
00054 
00055 
00056 
00057 
00058 

0005 '3 

1)0060 

00061 
00062 
0 0063 
00064 
0006'::; 
00066 
0006? 
tHI 0 6 :~: 

00069 
00070 
00071 
00072 
00073 
00074 
o ··o ..,..,. 

'·' t' .... 

OOO?r:. 
00077 
00078 
0007') 
00080 
00081 
00082 
0 0 0 8:3 
0008 4 
00085 
00086 
00087 
00088 
00089 
00090 
00091 
00092 

• 

' 



• 

E.2 VORTEX LISTING 

1)00 030 000000 1=1 

. .', t?- ... 
00003 0 

000031 002000 A 
':'00032 000000 E 
OO C033 000001 A 
000034 
0000 35 074102 A 
000036 001000 A 
000037 0000 11 R 
0000 40 000000 A 

0000 41 002000 A 
C 0 0 0 4 2 0 0. 0 0 3 2 E 
0000 43 000001 A 
0000 44 
0 0 00 45 001000 A 
0000 46 000000 R 

0000 47 
000050 
0(;005 1 
000052 
~ .. :00053 
0000 54 
00 0 0 55 
U0005E. 
i](i00 57 

074070 A 
03 403 5 A 
07 4 024 A 
006037 A 
100112 R 
00200 0 A 
000115 R 
001000 A 
00 ;) 061 R 

000060 034021 A 
00006 1 05 4 054 A 
'J 00062 005021 A 
000063 007 4 00 A 
000064 1 2 ::'i0 01 A 
000065 154053 A 
0000 66 00 ~ 012 A 
:J000 67 OO ::'iO Ol A 
0000 70 OO ::'i511 A 
00007 1 007 40 0 A 

~,oo .. ~ 
~. .. r c. 
UU00?3 
') ') ('0 74 

12404 3 A 
125000 A 
03404 :3 A 

;_'"J007 ::'i 00 100 0 A 
0 00076 000000 A 

0 000 76 

;:;oo o77 oo2o oo A 
.::00100 000042 E 
000 1 0 1 00000 1 A 
000 10 2 
·::tH 1 03 07 4 034 A 
U0010 4 001000 A 
00 0 105 000060 R 
fJ:.t0 106 00(1000 A 

u00 10 7 002000 A 
0 00 11 0 000 1 00 E 
000111 0000 01 A 
0 00 11 2 
000 113 001000 A 
0 0 01 14 0000 4 7 R 

Ull0 11~ 
000116 
1~ 0 0 117 
000 120 
;J;)01 21 
;J00 122 
'·'· a t~ .., ·-· u c ....., 
000124 
ij00 1 25 
000 126 
00012 7 
000130 
fJ 0 0 1 3 1 
1"100131 

00000 0 A 
05 401 2 A 
00:50 4 1 A 
00500 4 A 
00 100 2 A 
00012E. !\. 
0 0:5211 A 
005111 A 
005304 P. 
07 40 1 '~ A 
054014 A 
00601(1 h 
000131 R 

iJ 0 0 132 00 6 030 A 
300133 000 14 3 R 

93 .. 
94 ll! 
q• • ~ ..J 

96 S 6L 
'37 

!ES 
FS E 

'38 DAT A 
99 S66 000 BS $ 

100 S T~< 
1 0 1 J I'IP 

102 S2l. ENTR 
1 03 fSE 

• 

104 DATA 
10:5 S22 000 ESS 
106 JI1P 

1 (1 7 
108 A22010 
109 
1 1 0 
1 1 1 

11 2 

11 3 

114 • 
115 • 
116 J! 
117 A66010 
1 18 A660 2 0 
1 1 9 
1 20 
1 21 
1 22 
123 
1

,..., A 

.::. .. 
1 2 :5 
126 
127 • 
1 28 • 
1 2'3 • 
1 30 • 
1 3 1 
1 3 e 
1 ~.., 

.,;) " 
134 • 
13~ • 
136 • 
137 

1 38 :t 
139 • 
1 40 ~ 

141 $6K 

143 
144 A66000 
145 
146 

14 7 $2K 
14 8 

149 
150 A2 2000 
1 5 1 

1 5 2 
153 
1 54 

. 1 5 5 
1 56 
1:57 

153 
159 
160 
1 61 
162 
16 3 

S I NGLS 

S I~010 

1 6 4 TSI NG 
165 

EJEC 
sn; 
LDX 
STX 
LII ~< E• 

CALL 

JM F' 

LDX 
STA 
TEA 
RDf 
ADD 
AtlA 
TAB 
T ZA 
AOFA 
ROF 

ADD 
ADD 
LDX 

JMP 

EES 
FSE 

DAT A 

JMP 

ENTR 
fSE 

DATA 
BSS 
.HlP 

EJEC 
EtiTR 
S TA 
-..., ,, 
ji "- i\ 

Jf.:!P 

CP A 
IAR 
DECR 

S TA 
LDA I 

BES 
LDX I 

• 

• 

DIADD S UB PRO GRAM PAGE 2 LI S TH!G PAGE < 335) 

0 

1 
1 
TE:I'IP3 
S6 601 0 

1 
1 

. S220 10 

l'E I'IP3 
$2K 
S6K 
A2200 0 

SI NGLS 

AE.602 0 

A£6 000 
TEMP l 

1 " ' "' :1 ASK 

TEM Pl 
0' X 
TE 11 P 3 

0 

0 

1 
1 
TE :-1P3 
AE.60 10 

1 
1 
A22 010 

TSI NG 

~n: oto 

E••••••••~•••~•••~•••••••••••• 
• $6L SUBTRACT ENTRY • 
.. ................................. . 

rETCH OP e ADDRES S 

SAVE X 
GO SUBTRACT 

DOUBLE MINUS SINGLE 

G!l SU BTRA CT 

SAVE X 
SET PROPER RETURN 

LOAD INT EG ER VALUE 

PREPARE 'VA LUES 

GO ADD 

GET OP2 ADDR 
DO Ls w•s F IRST 

P••••••••••w.••••••~•••••••••••• 
• ADD LEA ST SIGNIFICANT WORDS • ................................ 

PREPARE FOR CA RR Y 

CL EAR S I GN BIT 

ADD IN CA F<:R'f 

EN SU RE TRUE OVER FLOW TEST 
P •~••••••••w.••••••••••••••••••• 
• ADD MO ST S IGNIFICANT WO RDS • 
• AND CARRY • 

·~························~···· NOW DO M Sl~ • S 

RESTORE X REGISTER 
E •w•••••••~~•~••••••••••••~•••• 
* EX IT lf. 
~·~·····~~ ......... ~ .. ~ .. ~~-~ .... *~ .. ··~ 

RETURN TO CALLER 

E* ~••*-••***•****~~~~~****~~*- .. ** 
~ S6K ADD ENTRY * 
~~~~·~···~·~**~*•******•*••••** 

fETCH OP2 ADDRES S 

~AVE X 
GO ADD 

DOIJ BLE PLUS S ING LE 

GO ADD 

CONVERT S INGLE TO DOUBLE 

SET LSW 
SET MSW 
tiD CONYERSION NECESSARY 

CONV ERT TO TWO WORD NEGATI VE 
TIJ 0 ' S C 0 f1 P L I M E N T 

0 4 SET NEW MSW 
S INGLE STO RE MSW 
SIN GLE+! ~ TORE LSW 
TSI NG RESTORE A 

0 
S I NGLE 

... 

SE T ADDR ESS Of NE~ hP INT~GER 

00 00093 
00 0(1094 
00 000 95 
00 000'36 
00 0(1097 

co 00 09 8 
00 00099 
00 00100 
00 00101 

00 00102 
01) 00 10 3 

00 00 1 04 
(10 00105 
00 00 106 

00 00 10 7 
00 00 10 8 
00 00109 
0 0 00 11 0 
'J O 0011 1 

00 001 12 

00 0 0 113 

00 001 11 
00 00 1 15 
00 0 0 11 6 
(It} 001 1 7 
(II) 00118 
0 0 00119 
00 001 2 0 
co 00 121 
oo • oo1 2 2 
00 00 123 
1):) 00124 
00 001 25 
Q!~ 0(1 126 
(• 0 0012 7 
00 00 12 8 
01) 00 129 
0:} 00 13 0 
co 0013 1 
00 00132 
f.IO 00 1 33 
01) 00 134 
OJ 00135 
oc 00 136 
('() 0013 ? 

,-, ,, 0 l.l 1 '=' ·::. 
• .. v ........ '"-' 

00 00139 
00 1)(11 41) 
1)0 00!~1 
I) (; 00 14 2 

00 0014 3 
(lj 00 14 4 
1)0 00145 
(i ;j 00 14 6 

(1 (: 0 0 14 7 
;; G 001 4 8 

00 14 9 
00 001:::>(1 
'J-'' ('1 C:1 • •.; JU.~. . ..~ 

r • • -. 
•J ._. 

OD OC 1::;2 
GO 00 15 3 
:)0 00 154 
00 00155 
0(1 0(1 15 6 
1) 0 00 15 7 

0(• 001 5 8 
0 0 0 0 159 
00 00160 
ou 0016 1 
00 00162 
!) t) 0016 3 

OD 00 1 64 
00 001 65 

~ -·· .. ·--- . ~ ...... _, ._ ....... -... ······· ..... ... ·-·~ ·· _ ... --·- -- --... - ....... ... _ .... -·~·· ·-· ..... .-... ~ - . - , , ,._ •• • •~ • .,., , •w .... ., ... _ o • • - - - "" - 0 · - ••• •• •• , ......... , · ~• . .. --.-- ~· • • - - w O•o , , 

• 



• 

I , 

. E . 2 VORT E X. LISTittG · 

0 0 0 1 3 4 00 1 0 0 0 A 166 JMP• 
00 01 3 ~ 10 0 1 1 ~ R . 
0 00 1 .~ ~ 1 6 7 TEMPt Iss 
.' 1)·0 1-3i' 168 TE MP! BS S 

: 0 1 4 0 169 TE MP3 B SS 
;J0 0 141 0 7777'! . . A 170 MASK · ' DAT- A 
~·~ ') 142 1000.00 A 171 B1:5 DATA 
~ 0 14 3 00 000 0 A ·1 7 2 SIN GLE DA TA 

.J0 0 144 0 0 000 0 A 
173 E ND 

. ~!T R Y NAMES 
~~0 0 106 R S2K 00 00 4 0 R $ 2L 
E XTER NAL NAME S 
.:! 0 0110 e: SSE 
SY MBOLS . • 
~ 0 0 1 0 6 R S2K 00 0 0 4 0 R S 2 L 
':' 0 0 110 E s s ·E • 0 00 11 2 R A2'20 00 
0 0 0 06 0 R A6 60 1 0 · 0 0 00 6 1 R A6 6 0 20 
0 0 0 141 R MASK 0000<;4 R S 220.0 0 
u 0 0 0 1 1 R 'S 660 1 0 000012 R S 660 20 
0 0 011~ R SIN GLS 000136 R T~ MP1 
000 1 3 1 R TSING 00 0 001 A VORTE X 

0 ERRORS AS SE MB LY COM PLE TE 

14 7 $ 2K 32 10 9 
1 02 $ 2L 3 3 . ~ 6 
141 $ 6 K 34 110 

96 $6 L 3~ ~7 
0 $SE 4 7 48 

1:50 A2 2 000 1 1 1 
10 B A22 0 1 0 1 5 1 
144 -A 6 6 0 0 0 117 
1 1 7 A66 010 14 6 
1 1 8 A66020 1 13 
1 7 1 B15 68 

0 DI ADD S 8 
:50 F' RMWRl 46 
5 2 f RMWR2 4 9 

1 70 MASK 77 1 2 2 
10~ S220 0 0 58 
55 S 22010 1 0 6 
9 9 S E>600 0 65 
6 :5 $66010 1 0 1 
66 s 6 60 20 6 0 

1 6 1 S I N0 1 0 1 57 
1 72 S IN GLE 16 1 1 6 2 1 6 :5 
1 ~3 S:INGL S ~9 112 166 
167 TEMP I 66 86 1 1 8 
169 TEMP 3 ~5 88 100 
16 4 TSING 154 163 

1 VCRTE X 4 4 4~ 
37 X 7 6 8 7 12 1 

• 

• 

• 

• • 

DIADD S UB .PRDGRAI'1 PAGE 

SING LS E XIT 

1 
1 .. 

~ .. · • • • • • • 
•• 1 : •' . . i . . .. 

077777 
01 0 000 0 
0 , 0 HEW DP l iH EGER 

0000 7 6 

00 0 0 76 
00 0 047 
0 0000 2 
000000 
0 0 0 1 26 
00 0 1 3 ? 
0 000 0 1 

131 
1 0 8 

1 32 

• 

R $6K 000030 

. 
R $ 6 K 000 030 
R A220 10 . 00 0 102 
A B 0001 4 2 
R $ 22 0 10 000034 
R S I NO l O 0 001 43 
R TEMP2 . 00 0 140 
A X 

133 14~ 

• 

... . . ·~ . 
~ • .,. • .r ., ' ·-•· • 

R t6L 

R $6 L 
R A6 6 0 00 
R B l~ 
R S66000 
R SINGL E 
R TEM P 3 

• 

• 

3 LIS T IHG - PAG E < 396 ) 

00 00 1 66 

0 0 00167 .. . , . . 00 00 16 8 -• f14 
0.0 0 0 169 . .. 
0 0 0 0 170 
0 0 00 1 ll 
00 00 1 72 

00 00 1 7 3 

• 

• 
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E.Z VORTEX LlSTJ~G . . . MJCS.IM PRC!;i.RAI'I PAGE 1 LISTING PAGE C 337) 

" . . 

QOOCIOO 
1)0 0 177 
000200 

ooo tot 
0602"02 
000203 
00020 4 
00020 ~ 
CQ02 06 
0 60207 
0 002 .10 
(1002 11 
oooz2e 
0002 13 
0002 14 
00021:5 
0 0 02 16 
0002 17 
0002 20 
00022 1 
000222 
000223 
00022 4 
00022 :'; 
00022 6 

000001 A 

' . 

' 
120!41) A 

.. 

00!800 A 
0114~7 R 
000002 A 
001010 A 
000227 R 
002000 A 
0 11467 R 
000004 A 
0!)1010 A 
000236 R 
00!000 A 
01.14&7' R 
0 0000:5 A 
001010 A 
00 ~261 R 
00~:::0 00 A 
011467 R 
000006 A 
001010 A 
00 0 304 R 
001000 A 
0007 16 R 

000227 014102 A 
0 0 0230 0:5700 0 I 
00023 1 00~30 1 A 
000232 00 60~ 7 A 
0002 33 0 1:5 316 R 
00023 4 0 0100 0 A 
00023 5 000206 R 
00023 6 034074 A 
000237 0 1500 3 A 
000240 005311 A 
0002 41 001002 A 
000242 0002~2 R 

000243 002000 A 

. . 
:. .. i ,VORTEX SET 1 PUT LAST F'CR VORTE X Y2 0 3 0 0 0 01 
, ~ ~THJS JS A · COPYRJGHTED PROGRA~.CUPYRIGHT 1973 BY VARIAN DA TA MACHINEV2 03 00002 

3 · - \ . . 0 3 0 0 0 0 3 
4 • , v.n .... PART MD. 92Lt406- o o u o3 oooo4 s • 03 00005 
6 • RE LE ASED 03/0 1 /7 4 03 00006 
7' • 03 0000 7 
8 • MICSIM 03 00008 
9 • 03 0000 9 

10 ................................................... ~···················· 03 00010 
11 • 03 000 11 
12 • THE FDLLD~ING ARE THE ~ICRO REDEFINITION S NECESSARY TO RUN 03 00012 
13 • THIS PROGR AM USING THE I NTE RFACE SUE PR OGRAM 03 000 13 
14 • THEIR EFFECT IS TO CHANGE VO RTEX CALLS TO VSIOC, VSIOST , 03 00014 

. 1~ • AND V$EXE C TO CALL S TO THE INTERrACE SUBPROGRAM 03 000 15 
16 TITLE MICS IM 03 00016 
17 1'11 MAC 03 000 17 
18 EXT INT R S03 00018 
19 JMPM INTR S03 000 19 
20 DATA 0100 000 S03 00020 
21 F rC RM 1, 3 ,4,8 ~03 0002 1 
22 F P < l ) ,P ( 2),p ( J ) ,P ( 4 ) S 03 00022 
2~ DATA PC5) oO,O S03 00023 
2 4 EMAC S03 00024 
2~ STAT MAC >03 0002 5 
26 EXT INTRST ~03 00026 
21 JMPM INTRST S 03 00027 
28 . DATA P< 1 ) ,p(2 ) ,p (J) ,p (4), p ( ~ ) 2' ' EMAC 

. 30 ICLINK MAC 
31 
32 
33 F' 
34 

,. . . . 

EXT 
JM PM 
FORM 
F 
DATA 
EM AC 
EJEC 

. ~ 

H~L ltiK 
INLII'IK 
4 I 6 f 6 
Ot014,PC1) 
P(2) ,P ( 3 ) 

• • 
3 ~ 
3 6 
3 7 
38 
39 • 
40 • 
41 • 
42 lit 

43 • 
44 lit 
4::l !I 

47 
4 8 
49 

Nf:'l11E SML TR 
THI S IS SOME INITIALIZATION NEEDED AFTER LOADING IN ORDER TO 
StT UP FC BS AND DCBS FOR THE "LOGI CAL UNIT S STtPI,L O,AND EI 
~EPENDING UPDN ~HE T HER TI~ E Y ARE ON A RMD OR NON-RMD DE VI CE. 

::lO 

Ml"'£11 
EI'IEI'I 
BU FR 
• 

NAME 
BS S 
BES 
DAT A 

~1 
~2 
~3 
54 

• NOTE- - THIS • • 

SMLTR CALL 

56 S MPI 

:5~ 

60 SMBI 

61 

62 

63 
64 
65 
66 
67 • 
68 SIR"'D 
69 
70 
71 

72 

73 PIR MD 
7 4 
75 
76 

J AZ 

CALL 

JAZ 
. 

CALL 

JAZ 

CALL 

.H~ Z 

'M .... ..J ,... 

EXT 
EXT 
EXT 
EXT 

L UA 
STA 
DEC R 

· STAE 

JMP 

LDX 
LD A 
DAR 
JAP 

77 PICPN OPEN 

IF' eM· A RMD THE -GLO BAL FCB WILL BE USED 
Ir DN A NON-RMD A LOCAL DCB ~I LL BE USED 

MMEM,£MC:I'I 
0 20 0 
0 
0 120240 

MAIN MEMOR Y BL OCK 
END OF MAIN MEMORY 
GENERAL USAGE BUFFER 

SE CTION WILL BE OV ERLAY ED BY THE BU FF£R BUFR 

RMD•2 

SI RMD 

RMDr4 

PIRMD 

R11II ,~ 

LDRM D 

RMDo 6 

BIRM D 

EXC 

SIFC B 
PlFC B 
LO FCB 
EIF CB 

FCB S I 
~IIN 1+4 
0 1 
Si r LG 

SMP I 

FCBPI 
3 . 1 

F'lOP N+7 

CHECK IF SI I S ON A RMD 

YES 

CH ECK IF PI I~ ON A P.MD 

'I'ES 

CHECK IF LO I S ON A RMD 

YE S 

CHECK IF BI I S ON A RMD 

YES 

BEGIN SIMULATOR EX EC 

. 
STORE GLOBAL FC B I N READ REQ UEST 

SET SI ON RMD FLAG 

CURRENT PO S IT ! DN CF FlLE 

JUMP IF ALREADY OPEN 

OPEN AHD REWIND PIFCB 

S ~ ~ "00~" v ~ .... c. ·=· 
S0 3 0002"3 
~: (13 0003(1 

s 0 ::: 
~ 03 
<'0" ~ .,:. 

s 0 :::: 

0003 1 
00032 
00033 
0003~ 
00035 
00036 
0 003 7 
0003:3 

• so::: ooo3·:; 
• s.o3 aoo 4o 
:.. S08 000 41 
• :s:o ::' ooo42 
* S03 00043 
~ so::: 00044 
!I! so::: 0 00 45 
F :!!: ~ ;tF. ~ :.: ~ :« '« 
F ~~ :«~:«lf.W.*

F '« ;t;:.!!IE !t:!~! l'-'« 

F ~~'ef lflt'«*• 

F :<l. '«'«liEJill!:«i!E 

F :« * 't: • '« :.: "'- '« 
F ~:1.'«ll!!O:Jt::'f\"' 

S03 000 47 

S03 0004:3 

.,.. 0 ~. . .:,.. ...:· 

S 03 

"' 0 " ~ ..:· 
•;-:'- .. , . . -. ... .... '· ..:• 

S CI3 

0004'3 

0 00 50 

00051 

00052 

00053 

00054 

00056 
0005 1" 
00 0 58 
0005'3 
00060 
00061 
00062 
00063 
00064 

00065 

D. 10 3 
S03 

00066 
00067 
00068 
OG06'3 ~· r • . -. 

-~ u .;.. 

so ~ ooo7o 

. ··-·· ---- ·--·--- - . . - ·--- - -·- ·- . "' .. ~ ................ ..-- .... ~ .-- ... ~ · · ........ ___ , , .. ..-..-.. _. ....... _ .. , ........... __ , .,. .... _ ........................ ..... .,. _________ ,... . . .. _ ... _ ....... --·-·~ .. ···--"- . .. ____ , .. ___ .. .. " ' ..... . - . . 
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£.2 VORTEX LISTING PRDGRAI't PAGE 2 LISTING PAGE < 338 > 

000244 0000~0 E 
0·0 0 Z 4 ~ 1 0 0 0 0 0 A 
OOQ246 003004 A 
000.2'47 000000 £ 
0002:50 000000 A 
0002:51 000000 A 
0 '002:52 014060 . A 
0002:53 0!57000 I 
0002:54 00!5301 A 
0 002:5:5 0060:5? A 
0002!56 01~402 R 
0 002:5? 001000 A 
0 00260 000213 R 
0 00261 0340!52 A 
000262 01!5003 A 
0 00263 00:5311 A 
0 00264 001002 A. 
00026~ 00027!5 R 

000266 
000267 
00 0 270 
0 0 0271 
OQ0 27.1! 
0 00 273 
OOQ 27~ 
0 00 27!5 
0 0 0 27.6 
000 21., 
0 00300 
0 003d1 
oti ti 3 02 
0 00303 
0 0 0 304 
00030, 
000306 
0 0 0~' 0 7 
OOO!tG 

000311 
00 0 312 
0 003 i3 
00 03 1~ 
r:• od~l~ 
0003 16 
0003 17 
000 320 
000 3~1 
0003 22 
00 0 3 23 
0 0 0 3 24 
.} 003 2!5 
000 3 2 6 
0 00327 
00 0 33 0 
000 331 
C00332 
000333 
00033 4 
00033 !5 
0003 36 

002000 A 
000244 £ 
100000 A 
0 0 ~0 0 :5 A 
000000 £ 
QOOOQO. A 
000000 A 
O~!J036 A 
o :sr() o.o 1 
OOS301 A 
~~60S!' A 
01!5603 R 
0010 0 0 A 
00022 0 R 
034030 A 
01!5003 A 
00:5~11 A 
00100' 2 A 
001131!0 R 

002000 A 

~gg~~~ ~ 
003006 A 
000000 £ 
000000 A 
000000 A 
014014 A 
0:57000 I 
0 0 601 0 A 
000170 A 
0:5700 0 I 
0 0!5301 A 
006 0 :5 7 A 
011!531 · R 
001000 A 
000716 R 
00 0 0 0 0 E 
00 0 247 E 
0 0027 2 £ 
00031!5 E 

000001 A 
. 0 0 0 0 0 2 A 
00 0 002 A 
000003 A 
000004 A 
00000:5 A 
000010 1=1 
00002 0 A 
000040 A 

000371 . 000000 £ . 

000372 000000 E 
o ·oo373 000000 E 

' 

0 00374 120240 A 
00037, ( .. 

78 
· 79 
80 
81 

82 

83 LDRMlt 
84 . 
8:5 
86 

LDA 
STA 
DECR 
STA£ 

JHP 

L D.)( 
LDA 
.DAR 
'JAP 

F"CBPI 
PIIM2+4 
0 1 
PIF"LG 

S"LD 

F"CBLD 
3. 1 

LOOPN+i" 

87 L.DDPH OPEI't · LOFCie s, 0 .-o 

-· 

92 

93 IIRMD 
94 
9 !5 
96 

LDA 
STA 
DECR 
stAE 
JMP 

LDX 
LDA 
DAR 
JAP 

F"CILD 
LD1+4 
0 1 . 
LDF"LG 

SHBI 

F"CBBI 
3' 1 

9"1 .IDP.H _OPErt .... , - --.. 

IIDPH+7 

8IF'CI•6•0•0 

•• 

,, 

9e 
99 

100 

101 
102 
103 

104 

·. ~ 

'• .. ~ 
.. 

F"CJSI 
f'CIPI 
FCJLO 
F'CBIJ 

·. 

• 

.. 

LDA 
STA 
LDAI 

F"C! lj .~ 
LREA '+4 
120 . 

. 
STA 
DEC It 
STAE 

~- BlBLK+t 

. . 

JMP. 
• 

0 1 
B.rrLa 

EXC 

DATA SIF"CJ, 
DATA PIF'Ca 
DATA LDF'CJ 
DATA Bif"CI 

. 
' 

•• 

.. . . 
• 

~ 

·. 

·. 

ST·ORE GLOBAL F"CJ IN READ REQUEST 
. 

.SET PI DH RMD F"LAG .. 

• 

CURRENT PDSITIDM OF F"ILE 

JUMP IF" ALREADY OPEN 

DPEH AMD RE~IMD LOFCB 

STO~E GLOBAL F"C~ IN READ REQUFST 

SET LD ON .RMD F"LAG 

. • ••• . . • • • 

CURRENT POSITION OF' F'ILE 

JUMP IF" ALREADY OPEN 

PPEN AND . REI.IIND 

.... . 

. 
STORE ' GLOJAL F'CB IN READ REQUEST 

' .. . 
• SET !.lORD COUNT TO 120 

SET ~I ON RMD F'LAG 

JEGIN STMULATOR EXEC 

• 

S03 00 0 7.1 
S0 3 0 00 7 2 
S03 00073 
$03 0 0 07 4 

S03 00 075 

S03 00076 
D. 1 03 0 0 07 7 

$03 000 7 8 
S03 00 07 9 

S03 0 0 0 8 0 

S03 0008 1 
S03 00082 
soz 00083 
S03 00084 

S0 3 00085 

D • 0 ~. . ~ ..:· 
S03 
<• 0 ..... ... '). ..:· 

"'0 .... ·~ .:. 

S03 
S03 
~a" ..,:,. ..; . 
S03 
~ 0 ·> v ._. 

00086 
00087 
00088 
00089 

00090 

0 0 09 1 
00092 
00093 

00094 
000 95 
00096 

$03 00097 

S:03 00098 
:::03 00039 
S:03 00100 
$0:3 00101 

10' 
106 
10 7 
10 s 
10 9 
1 1 1 
1~2 
11 3. 

BSS 121+BUF'R-• f'ILL CUT TO MAKE 120 !.lORD BUF'R SPACE F' .t! :e; ll ll: ,. :41: ,., :t! 

·························································· ·~ ··········· 
114 X 
11!5 I .. 
116 SI 
117 SO 
118 PI 
119 LD 
120 AZ 
121 BZ 
12 2 xz 
123 • 
124 • 
1 2 ~ • 
126 
127 DBUF' 
128 • 
129 • 
130 • 
1 3 1 • 

' 

I • E JEC . 
EXT ' EXIT · ~ 
EQU t 
E&lU 2 
EQU 2 .. 
EQU .3 
EQU 4 
EQU !5 
.EQU 010 
EQU 020 
EQU 040 

ROM CONTROL JUF"F'ER 

EXT 
DATA 

sD:aur 
SDBUF" 

SYSTEM INPUT 
SYSTEM OUTPUT 
PROCESSOR T.MPUT 
LIST OUTPUT 
A ZERO 
I ZERO 
)( ZERO 

COrtTROL. STORE PAGE 0 

THE F'OLLDUIHG TUD TAILES ARE F"OR rHE . 
DECODE Ro,.•s. 

.. " T . C:. t'o 

E:< T 
EXT 

t1 DATA 
DATA 

SDRMl DECODER STORE PAGE 0 DECODE 1 
SDRM2 DECODER STORE PAGE 0 DECODE 2 
SDRM1Je.DRM1C•tDRM1D 
$DR I'll · · , .. ·~ 
$DRM2 ~ :\ 

1 3 2 
1 3 3 
1 3 4 
13' 
136~ 
1 3 ;r· • ' • o y · , I • , I • • • • 

• •• • • • J • ., _. c . J.. • • ' ·.: 

1 3 S 
1 3 9 
140 
14·1· 

' 142 

, · ,: ·• . .. •:! 

• 
liUF"l • 

' 
PRi~T OUTPUT BUF'F"ER 
DATA 0120240 
B S S . · 3'6 

• • •- I NPUT IUF'FER . . 

. ' ,• 
' -..... , .... .. -

~ · . . ·.-:- .... -.- · ·~ ...... - .. 

F" 

F' 
F' 
F" 

S03 00103 
$ 03 00104 
S08 0010~ ... ') ... 
.._'). ' . .:,. 
$ 03 
·~ 0 3 ..:. ·-
.,.. (I '':1 ·-> ... ~ 
<"· ') co ..> • .. • 

S08 
-n~ _ .. _, ........ 

... 0 ~. .,;. ..:· 

S:03 
... 0 ,, 
·~ ...:• 

00 lOE· 
0 0 1 0? 
(:0 1 0:3 
0 0 • n g ! l . 

0 0 1 u 
0 0 1 1 1 
nn 1 1·~ - l c. 
00113 
0 0 11 4 
0 0 1 1 5 
0 0 1 1 6 
0 (I 1 1 7 

:.! ~ ······ so::: 001 1 9 
S:03 00 12 0 
S03 00121 
$03 00122 
S03 00123 

• »: ll »: ll!ll!lllli 

*i!()i jf:f:*•* 
liHf. :f: llf :t: !!: ~ ll! 

so 3 
S:03 
~ 0 ":0 - ·-· 
$03 
StJ 3 
't' .- -. .,> Ll .;, 

$03 
•:" 0 ~ . .:;. ..::' 

00127 
0012 13 
00 1 29 
0 0 1 30 
00 13 1 
OOt32 
00 1 33 
00 1 36 

• 

• 

... -



E.2 VORTEX LISTING 

0004 41 
000 442 
0004'\3 
0 0·0 444 
000 44~ 
000446 
000 447 
000450 
000 4:51 
000 452 
000 4:5 3 
00 0 454 
0004 55 
000 456 
00 0 4:57 
0004 60 
00046 1 
000 46 2 
000 463 
00 0 464 
000 465 
000 466 
000467 
000 470 

. 
·oo o445 R 
00045 2 R 
00~457 R 
000464 R 
001000 A 
001000 A 
001000 A 
00100 0 A 
00 1 000 A 
001000 A 
001000 A 
001000 A 
00100 0 (.l 

001000 A 
001000 A 
001000 A 
0 0 .1 0 0 0 A 
00 1000 A 
0 0 1000 A 
00 1000 A 
001000 A 
001000 
00 100 0 A 
00 1 0 00 A 

OC04 71 000 0 0 0 
000472 0000 0 0 

A 
A 
A 
A 
A 

Oo n ~-.-:-"'"' '+,....., 
"""4"'4 uuu , 

00 047~ 

000000 
000000 
000000 

000476 000000 A 
000477 000000 A 
000500 000000 A 
000501 000000 A 

0005C Z 0000 0 0 A 
000503 OUOOOr) A 
000 504 000000 A 
00050 :5 OOC:OOC A 
000 506 

000 :526 
000:5 27 
000 :5 30 
000:53 1 
OOO ::i32 
0 00~33 
00 0534 
000535 
000 536 
00 ....... ...... 

v ...J ,.:, ' 

000 540 
0005 41 
0 00~42 
00 0 543 
00054 4 
OOO :i4~ 

0 00 :546 
uOO ::i47 
000~50 
0005 :51 
ooo :;:r2 
ooo ::;::;s 
O OO::i::i4 
OfJO~~ ~ 
:) 00:5:5~ 
I.JOO :i~7 
ooo ::;Go 
C00 :56l ,..,..,.. e .,.. ..., 
·~~ '-' v oj 0 c. 
000~63 
OOQ56 4 
UOO:i G:i 

000000 A 
00000 0 A 
000000 A 
0 0 0000 A 
000000 A 
000000 A 
000000 A 
000000 A 
000000 A 
000000 A 
000000 A 
000000 A 
000000 A 
oooooo A 
000 0 0 0 A 
000000 1=1 

0 00 000 A 
OOOOU G ~ 
000000 A 
00 0 000 A 
0 0 0000 A 
00000 0 A 
000 000 A 
OOCOGO A 
000000 A 
001)1)0() A 
000000 A 
000 0 00 A 

A 00 0 0 00 
00 0 000 A 
000000 A 
000000 A 

OOO ::i67 000000 
000 570 000000 

A 
A 
A 

000 571 COOOOO A 
000 572 000000 A 
000 5?3 OOBOOO A 
"""' _._,. . OOC""""" " vvv ..... •r "1' ·· 1 v vv ,..; 
OOO. ::i7:i 00 0000 A 

: .~ .4 ~ 
144 
14~ 
146 
147 

. 
ilrHLTO 

148 RHLT1 

149 RH&,;Tt 

150 RHLT3 

1~1 STEF' 
152 TR~CE 

.1 !'13 • 
1'4 • 
1:55 v 
156 
157 
159 
1~9 • 
160 • 
161 • 
1 62 • 
163 • 
164 JSPT 
1~5 Cf'A G 
16 6 PPAG 
167 IMD 
168 STACk 
169 • 
1 70 ll! 

171 • 
172 RO 
173 R l 
17'4 R2 
175 R3 
176 R4 
117 R~ 
178 Ro 
179 R7 
180 RS 
1 8 1 R9 
182 RA 
183 RB 
184 RC 
185 RD 
186 RE 
187 RF 
!89 
189 !e! 
1'30 • 
19t • 
192 DROfll 
l'J 3 
1'34 
19~ 
1'3 () 
19 7 
1'38 
199 
~00 
201 
202 

·ZO 3 
2 0 4 _ ...... 
C.U..J 

206 
207 
208 
2 09 
210 
2 1 1 
212 
213 
40\ " ... 
c.~-. 

21 5 
- 216 • 

D,A·TA 
DATA 
DATA 
DATA 
DATA 

DATA 

DATA 

DATA 

DAT A 
DATA 

I tl P UT 
Df.lTA 
DATA 
DATA 
DATA 

PROGR AM PAGE 

RHLTO HALT TABL E 
RHLTl HALT TABL E 
RHLT 2 HALT TABLE 
RHL T3 HA LT TABLE 
5 12t~l!t~12t,12.~12 

. 
~12.~12.,12•'12•!'11 2 

F" UR 
F" OR 
fOR 
F'OR 

3 

PAGE 0 
PAGE 1 
P AGE 2 
PAGE 3 

0 
0 • 0 • 0 • 0 

SINGLE ST EP FLAG 
TRA CE FLAG S 

HE X 
0 
0 
0 
0 

DI GIT S TRING 
DI GITS 
DI GITS 
DIGITS 
DIGIT S 

1 - 4 
:5 -8 
9 -12 
13-16 

LI ST IN G PAGE < 

EACH CONTROL ROM ~DRD<DBUF' ) EXECUTED 

DATA 0 
DATA 0 
DA TA 0 
DATA 0 
! SS 16 STACK 

MIC RO D• TA PS!ODO 

PU SH-POP 

R~fu s t eRs 

DATA 
DI=1TA 
DATA 
DAHl 
DATA 
DATA 
DATA 
DATA 
DAT A 
DATA 
DATA 
DATA 
DAHl 
DATA 
DATA 
DATA 
EJEC 

0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
a 
0 
0 

.. 

• 
' 

. . 
CUT~ UT SIGNALS rROM DATA ROM BUFFER 

DAT A 
DAT A 
DATA 
!lATA 
DAT A 
DATA 
DA:A 
DA TA ' . . .. ·Di=ITA · 
DATA 
DATA 
:)ATA 
Dl=lTA 
" ""' ~ , ... JJf'1 ! 1"'1 

· DATA 
DATA 
~ ""' .... "' JJ M ! M 

DATA 
DAHl 
DATA 
DATA 
DA~A 
DATt=t 
DATA 

0 
0 
0 
0 
0 
0 
c 

.. 0 
.• • . 0 . 

Q 
(; 
(l 

0 
0 
0 
() 

" •J 

I) 

0 
0 
0 
0 
0 
0 

~. . I 

. . . 

TS 
AF' 
MS 
MT 
FS 
T 
s 
G •• 

... M .. 
AB 
IMC 
LB 
LA 
R 
F 
MD -.... 
~ 
OS 

y 
X 
TC 
B 

~ BITS/TEST ADDR~OF'F SET 
~ BITS/CONTROL S TO ~E ADDR 
4 BITS/CONTROL ADDR MA SK 
t BITS / . 
4 BITS/C ONTROL FIELD SELECT GATING 
2 ' ~IT S/ TEST CONTROL 
! BITS/SPECIAL CONTRO L 
4 BITS/GENERAL CONTRO L 
1 BIT S/ fiLE AD DR FI ELD EXTR MASK 
2 BITS/FILE ADDR LOAD CONTROL 
4 BI TS/I/O AN D MEMOR Y CO NT R~L 
2 BITS/F ILE B CONTROL 
2 BITS/ F"I LE A C O~lT RC' L 
3 BITS/REGI S TER CONTROL 
4 BITS/F'UNCTIOtt 
1 BITS/ ARITHM ETIC-LOGICAL 
2 BITS/CARR Y CONTROL 
1 BITS/~R I TE FILE CONTR OL 
1 BIT / OP REG S HIFT /NO-S HirT CONTROL 
1 BIT/OP REG GATING CONTROL 
1 BIT/CONTROL FOR QSCMUL/DIV CPS) 
2 BITS/CP REG LONG-SHIFTING CGNTROL 
3 BITS/OVERF LD ~ CONTROL 
4 BITS/fiLE B S OURCE ADDR S ELECT / B- MUX 
S ELECT INPUT TO LAT CH B 

. .. . - - - ·-· ·-· . .... -.. ·--- ------ --- ------·---·- '"' . .,._. ___ ------.. --- - ..... .. _---·-·· ·---- -- .. 

D 

• 

33 9) 

c 03 00137 
c 03 00138 
c 03 00139 
c 03 00140 
c 03 00141 

c 03 00142 

c 03 00143 

c 03 0 0 144 

S03 0(1145 
03 00 14 6 

.. 0 ~ 
.~ . .:; 

S0 3 
S03 
:S: 03 

00147 
00 14 8 
00149 
00150 
00151 
00152 
00 1 53 
0015 4 
00 1 56 
00 1 57 

$ (!3 0015:3 
S03 0015'3 
so :;: oo16o 

E .-, ..... ~ ~ · · ~,.. ·~ • L. .« .. ....:;~M""""w .T:. 

5. 03 00 161 
::;:o:;: oo16f: 
<;O~; 00 1 63 
S:D 3 00 1 64 
:; (r :3 00 165 

' I) ~. ..:; ..:_, 

.. ... ... .-, 
-~ .... ~ , ... ~ ~ 

"> \.1 • .) 

,-. u· ·:r 
.;, oJ 

...... i"l ..... ..> ,_ • . :,. 
~,... ..... ..: u..;. 
S0 3 
~ 'I ~. 
·~ '• .;, 
~· 0 ~. 
·.> ·-=· 
-.:· o· ~, 
..;> • ·' 

"\"' (; "':• ._ .. ·. -· 
.-. .... .... 
~ -.1 •• :• 

•:" r • . -, 
.... 'J .;. 

<:· •) ·:· ...... -· 

':' ,· : ·:t 
...:· ... ·-· 
<-• ,.. .-, 
. _;, ._, -.:· 
~· 0 •') 
~ .. ·-· 
<!. 0:! ·:· .,,) v ~· 

...... r . """" 
~ IJ ._""\ 

... . .. . 
~- ' ..;, . (' ~. 
~~ I ._;, 

... - ..-, ... ~ u .. -. 
S 03 
(""' ,., .-, 
" I I ' . "' 
::; 0 ~: 

<:· l' ' .., 
·.:· • ..;J 
<:' ,, .-• 
...,., I) ,;_. 

<" ........ 
..... ~· ·=· 
$0 :3 
S03 

• 

.... " 1 . , 
·- ... b b 
( 1 0167 
'''' 16'.-. • _: '"'' ·=· 
( 1 0 1 69 
00 1 70 
''"' 1 ..,. •.••.• I'L 

00 172 
00173 
0 0 1 7 4 
00 1 75 
00 1 76 
0017 7 
0 0 1 7:3 
0 0 1 7 9 
'I ' • 1 '" , .. 
·- '·' 0 _I 

00 1 81 
0018<~ 
.-. •• J • .... .. , 
1.,11 .LO.;j 

.•, ,., 1 ,.. • 
Uti 1':•'1 

00 18:-:i 
0 Q 1 86 
0(;187 
00188 
0018'3 
OC:l9C 
00191 
00 19 :7: 
n,r, •9" 
·-· ... .1. ~ 
[1(1 1 '34 
r· L·r 1 ~ "' J • •.I 

00 1 96 
00197 
00 1 98 
,.. 'I ' " '=! IJ '• .l ;? ,. 

00 20 (1 
(10201 
'• ( ' ':> 0 ,, 0,) I c: t::. 
~02 0 3 
(10204 
" (I '"'c. 0 "' '·' . .. 
00206 
00207 
c 0 20 8 
00209 
00210 

. ... -·· . . _ .. 

• 



. . 

£.2 YDRTEX LISTIHG 
. . 

. . 

000~76 000000 A DATA 
.. 

MICS.IM PROGRAM PAGE 

0 

4 LISTI·HG PAGE < 3 40) 

$(13 
S03 ... 

217 
218 • 
219 ,. THE rDLLOUIHG ARE OTHER REGISTERS IN THE V73 "' 0 -· ..;;. ~ 

. ~ . . •J 

. ' 000577 
0 00600 
0 00601 
000602 
000603 
000604 
(1 0060~ 
000606 
') 00607 

0 00610 
0 00611 
00 0 612 
0 00613 
0 00614 
000615 
000616 

000000 A 
000000 A 
0 0 0 0 0.0 A 
000000 A 
00000 0 A 
000000 A 
000000 A 
0!)0000 A 
000000 A 

000000 A 
000000 A 
000000 A 
000000 A 
000000 A 
000000 A 
000000 A 

0 0 0 6 17 0 0 0 0 0 0 A 
0 00 620 000000 A 
0 00 621 000000 A 
0 00622 000000 A 
0 00623 000000 A 
;) 00624 000000 A 
0 0 0 62~ 000000 A 
00 062€ 000000 A 

0 0 0 627 
0 00630 
1)00 63t 
00 063~ 
000 633 
0 00634 
00 0635 
00 0636 
0 0 0637 

· 0~ 0640 

000000 A 
000000 A 
0000 0 0 A 
000000 A 
0000 0 0 A 
000000 A 
000000 A 
000000 A 
COOOOO A 
00000 0 A 

000000 A 
0 0 0 0 0. 1 A 
000002 A 
000003 A 
0000(14 A 

' 00000:5 A 
0 0 0 0 0 6 A. 
00 00 0? A 
000010 A 
000011 A 
000012 A 
OC0013 A 
000014 A 
000015 A 
000016 A 
000017 A 
000020 A 
000021 A 
000022 A 
000023 A 
000 0 24 A 
OOOOZ5 A 
000026 A 
000027 A 
000 0 30 A 

000·031 A 

000032 A 
000033 A 
000034 A 
000 0 3~ A 
000036 A 
000037 A 

000040 ~ 
000041 A 
00 0 042 A 
000043 A 
000044 A 
000045 A 
000046 A 
0.00047 ·A 
0000~0 A .. , >: o o_Q ((~1 A .. 
000052 R 

eeo • 
221 
222 
223 

DATA 
DATA · 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

. 224 
225 
226 
227 
228 
229 
230 • 
231 
232 
233 
234 
235 
236 
237 
238 • 
239 
240 
241 
Z42 
243 
244 
24:S 
246 
247 • 
248 
249 
2:50 
2:51 
252 
2~3 
2:54 
2:55 
2:56 
257 
258 
!:59 
260 
261 
262 
263 
264 
265 
Z66 
267 
268 
~6, 
210 
~71-
272 
21'3. 
27'4 
~75 
276 
277 
278 
279 
280 
281 
282 
283 

• 

THE .tf£XT 
DATA 
DATA 
DATA 
DATA 
l)ATA 
DATA 
DATA 

..., 8 .• c. .... 
285 
ass 
287 
288 
289 
290 
291 
292 
293 
294 
29~ 
296 
297 
298 
299 
300 
301 
302 
303 
3.'04 
;j05 
..sO G. 
307 

,. . 

• 

DATA 
DATA · 
DATA 
DATA 
DA'fA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
IIATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

ll! SEE DA!. 
XTS , EQU 
XAF" EQU 
XMS EQU 
XMT ~ EQU 
XFS .' EQU 
XT " ' EQU 
XS EQU 
X:G EQU 
XM EQU 
~AB EQU 
XII'IC EQU 
XLB EQU 
XLA EQU 
XR EQU 
XF" EQU 
X 1'1 D E Q i:J · ·-
XC EQU 
X~ EQ U 
xes rcu 
XY EQU 
XY EQU 
XX · EQU 
XTC EQU 
XB EQU 
XA EQU 
• 
MASK 
• 
LTCH .. 
LTCHI 
XALU 
XC lit 
CARRY 
DVRrL ,. 
IDD 
STUS 
PREG 
SREG 
DREG 
F.+ L 1 
F' I'L2 
KREG 
IDKR 
l :RG·l! 
!RG€ 
!II! 

EQU 

EQU 
EQU 
£QU 
EQU 
EQU 
ECU 

EQU 
ECU 
EQU 
EQU' 
EQU 
EQU 
EQU 
EQU 
EQIJ , 
EQ.U ., 
EJQ. '-' 

~ 0~00~3 R . . 308 
- . (j 0 0 0 ~ 4 . A .. ·3 0 9 

MRDS 
MOPC 

EG!U 
EQU 

o· 
0 
0 
0 
0 
0 
o· 
0 
0 

MASK/16-BIT:FIELDS MD,c,~,cs,v,y, x ,TC,B 
LATCH A 
LATCH B 
ALU OUTPUT 
XCIN - CARRY IN 
STORED CARRY - CARRY · 
DYERFLDW - DVRFL 
IDD---I/0 DATA REGISTER 
STUS--STATUS REGISTER 

'"' 0"> .;, " 
S03 
.,. 0 -=· 
'"' -· 
SfJ3 ... o ..... 
~ .:, 

... u· - · . . 
..... •J 

<"- 0 -· ~ ..:> 

S03 

StV£11 
c 

"UST STAY IN THIS S£Q.rOR PROPER INDEX CONTROL 
PROGRAM COUNTER 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
I) 

0 

l' .F:fU . ABOYE 
0 

-

1 
~ 
3 
4 
~ 
6 
7 
8 
9 
10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 · 
24 

26 
27 
28 
29 
30 
31 

32 
33 
34 
3:5 
36 
37 . 
38 
39 
40 
41 
4 ?. 

43 
44' 

. . .. 

. . 

: I' • • 

.. 

SHIFT COUNTER 
BPERAriD(D> REGISTER 
NOT · USED .. ·FILLER F"CR INDEXING PURPOSES 
~cr'ustD- . fi~LtR FOR INDEXING PURPOS ES 
KEY REGISTER · 
f/D K~~ REGISTER 
• . . 

. IHSTRUCT{DN REG #1 
' IHSTRUC1!0N REG #2 

MADS: MEM ADDR SOURCE CODE 
MDPC: ~EM OPERATION CODE 
1'1CCDr MEM CONDITION COD£ · 
MIL : MEMORY IN TERFA CE LATCH 
NEXT ROM ADDR 
BYTE DESIGNATOR FOR MEMORY OPERATIONS 
1=RIGHT BYTE O=LEFT BYTE 
IN'f£RRUPT PENDING FLAG 
INTERRUPT ADDR FROM I/D 
QS: SAVES ALU1~/CR01 FOR MUL / DIV CPS 
DS: SIGN STORAGE FOR DREG SHIFTING 
SUPK: SUPERVISOR KE Y 

· IDRF: 1/D REQUEST • NOT SIM UI_ ATED • 
INPF-INT£RRUPY BEING PROCES S ED FLA G 
LREG: MEMORY ADDRESS SELECT REGISTER 
MULS: MULTIPLY SIGN BIT 

S03 
S03 
S03 
<"- 0 ~ . .,;, .:, 

S03 
- 0 .... ~ .J 

$03 
$03 
S03 
... ':" ""J ':• -..> ,_ .... 

.~ 0 .... .. .. .;o 

<-· I' - . . .:, .. J ..,:. 
-:""1'\ .... 
~· ·J .;. 
-- 0 .... ..... .;., 

c 0 1 0 3 
,. n .-. 
..;,. .. t..• .,-, 

"'n .... ::. . -:.· 
-~· ,., •'j ...,:,. ~ ._, 
..:-- I"! •• , 
.;;. v ..:· 
~ r . ,_, 
..::. ·•· . .,::. 
<:" ,., ~ 
•.> O.J ._, 

NSTP: STEP F/ F <NC LOGIC HER C-IN SETS IT> ~· C• ,- , 
...:;. '.J ..;. 

. . . 
rei N~MES/DESCRIPTIDNS 

. . 

... 
. . 

•, 

. ; . . 

.r 

. , 

. . 

. . 

. .. 

- I 

. ) . 
. . ' . .. .. 

•. 

' . , 

"" .-. •":• ._ .. ·-· ..... -·, .··• ~- 1.. ..:: 
<:· (I ·~· ..... . ..... 

·:::· r ,l ·:. .._. '-! ..... 

i"' it ·: · .. ; .... ..... 
,. u· -~· ,, ~· 

.~ (' ~. 
~· ' ..:• 
'<· I ·:. "'' ') ·-· 
S03 
... 0 ·') 
·~· ._. 
~ :""1 -":* 
...!• .... ·.J 

<" () ... 
~ .;. 
... ,..,...., 
.:;, \.• .;;. 
.-. 0 .-. 
~ ..,;. . 
... 7" .-. ·:-
~ v ·- · 

, . i • .-. 
..:;. ~· ..;; 
~~ (l :;: 
<:'> .... ~ • 
• ::,. 1_1 .;;. 

' . (1 ... • ;:. • ·=' 
·~ (' ·:· 
~· .0 · -· 

'="'" ,·, -~ ....... ... .. ::. 

.,.. 1'1 ·:· 
~- - -· .-. (• ~. 
...~. _, .;. 
~ i• ·':1 ._ .. v .... 

"' ·i "':• ._. ..... .... . 
...... ·""~ .... 
.;;. ·' .:,, 
, .. u· " 
~ .:, 
·•::· .-1 ·:· 
... 1, ._. 

~ , ... .., 
·~ ·' -· 
~ .· . ..--. 
~ :; ..:,. 
..... .... ..... ...... .... .,:. 
.o::- n ":• 
.. ~ ... ..J ,.. c· .-. 
·.!· I ..:• 

-0 ~. ~~ .:o 

~ 0 .-. 
~ .,:. 
... 0 .... . ., 
~ ·-
'.'*· ,-) .... . .::. . .;. 
.... 0.., 
-~ ..... 
S0:3 .... ') ..... 
.;;. ' i ..: • 

00211 
0 0 212 
0 0 213 
00 214 
00 21 5 
00 21 6 
002 1 7 
002 1 8 
00 21 9 
00 22 (1 
002 21 
0 022 2 
00 22 3 
00 224 
0 02 25 
oo ::;26 
002 27 
00228 
00 22 9 
00 2 30 
00 231 
0023 2 
00 2 33 
002 34 
0 0 ':• ":> r.; .._ ._. ._, 

00236 
00 2 37 
00 -.... ,.., c...,:.o 

00 2 39 
00 2 40 
Oo ':J'A1 '- ~ .. 
"fl .-, A "' 
'J'-C. ~ C. 

00 24 3 
0 0244 
00 ..... .. ,., 
• I C: ""t ·.l 

002 4 6 
00247 
0024:3 
0 0 2 4 ·~ 
00251) 
00251 
0 ,.. -=· c:: ·:;. 

VL..-..Jioo.. 

(' t .• '"' 5 ·:> • • ._ ·..J 

0 (1 '" ""4 . C..J 
• • ·::0 5 "' U 1.1 "'- .:> 
002::,6 
0025 ? 
002 5 8 
! .. , • • ·~ t::;; .:4 
.J '-' '- -.J / 

00260 
00,71) 1 
0 ..-•. :, ~ -=-

·-· l- Cl L 

0026:~: 

U• u·· -.:. I' ,., '- .... y 

0 0 2 E. 5 
00266 
00267 
"0~'6'-. !J . ~ ·~ 

002 (. 9 
,-, ... ;:. '? fl 
'-" V t- I ,. 

r. (I ·:· '? 1 ._. '- .. 
00272 
0027:3 
, .. , fl ·=· '? 4 V ,. '-I 
r. , .. , .- , ~ e 
v .... c. ... ·-· 
00276 
') l., ':• "? "? 
• L- ,. { 

"') ..... 8"' 1,.1 1 c. •' 
0 (I '.:o 0 •:::0 

· - v ~~,. • 
0028 '3 
00290 
OOC::9 l 
')0 ?~·=-
1 L...?t-

0 0 2 9 2 
0 0294 
0 [t -=· 9 "i . ~ ~ 

002 9 E· 
!)0297 
r • fl -=· 9 -=· iJ • .. &.. v 

00 2 99 
0 0 300 
o o 3;J 1 
003 0 2 
0030:3 

• 



E.2 VORTEX LISTING 

• • 

0006 41 
0006 42 
0 00643 
c' 006 44 
""""" "" ... _ UUUO "t..J 

00064 6 
0 00 6 4 7 
"'"'"' .. ~'~~ uuvt:·~u 

000651 
1-·0""' C' ..... 
..., "' 0 ..... c. 
0006~3 
000654 
000655 
0006S6 
0006:57 
000660 

ooo o ~:; 
0000~6 
0000:5 7 
000060 

000061 
0000 62 
0000 6 3 
000064 
00006:. 
00006E. 
0 00067 
00007G 
000(171 
00 0072 

000000 
000 0 00 
cocooc ,..,.. ,.. ,....,..,.. 
uvvvuu 
:;oco oo 
000000 
co oo oo 
4"11 ,..1'11 .... ,... ..... 
tiUVV U U 

00 000 0 
000000 
0 000 0 0 
000 000 
000000 
"0~0 " " u ll u t..• 

oooc: oo 
000000 

A 
~ 
A 
A 

A 
A 
A 
A 
A 
A 
A 
" 1'1 

A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

310 
31 1 
3 1 2 
31 3 
314 
3 1~ 
316 
317 
318 
319 
320 
32 1 
322 
3 ':)~ .... ..:, 

3.24 -"• .. .::>C..J 

326 
327 
~~a ..>C. 

329 
~~o .:• .;. 

•") ...,. ., ..., .......... 
~"'=' 4 ...., ..., 
..,~~ ..., " ..., 
"="~' ..... ..:I 0 
~~~ 

..:. .:> ~ 
33S 
~ .... ,., 
..:> .J';, 

- ·~ .:>"tU 

341 
342 

344 
.... 4 C' 
.:, .,J 

'"'"6 .. ~ "'+ 

34? ........ 
.,) ... 0 

1'1CCD 
I'IIL ' 
NROI'1 
MB YC .. 
INTF' 
INTA 
QS 
DS 
SU FK 
IORF" 
IN P F" 
LREG 
MU LS 
NST P 
~ 

~ 

• ,. 
w. 
~ 

~ ,.. 
TMUX 

ll! 

EGIU 
E QU ; 
EQU 
EQU 

EQU 
f:QU 
F.:QU 
EQU 
EQU 
EOU 
EQU 
EQU 
EQ U 
EQU 

4~ 
4 6 
47 

4 9 
50 
51 
52 
C: "' ~ ~· 
54 ., ~ "'-· ~6 
57 
58 

TAB LE OF" TE S T CONDITION 
THE G FIELD ~ELECT~ ONE 
FROM THE TEST MUX. 
l=T RUE CON DIT ION / SSW SE T 

DATA 
TJAT A 
DA TA 
DATA .... ....,T' ..... 
J.J ,.. I H 

DATA 
DA TA 
DAT A 
DAT.~t 

DATA 
D~TA 
DATA 
n t' .. ~ A 
J.JHI 

DATA 
DA TA 
DAT A 
E -•E C 

0 
(i 

0 

0 
0 
~ 

u 

0 
(l 
.-. 
'-' 

,., 
•• 
(; 

0 
0 
( I 
v 

'· 

-- . 

PRDGRAI'I PAGE LI STING PAGE < 

NEXT ROM ADDR 

INTER RUPT PENDING FLAG 
INTE RR UPT AD DR F ROM I/0 
SAVE ALU1 5 /0R0 1 FOR MUL/DIV OPS . 
SIGN S TORAGE F OR DREG SHIFTIN G 
S UPER'v' ISDR KEY 
I/0 REQ UES T *~ NOT S IMULATED •• 
INTERRUPT EE ING PROCESSED FLA G 
MEM AD DR S ELECT REG . 
MUL TIP LY SISN BIT 
STEP F/F. CNO LOGIC HERE-IN S ETS 

F"LA GS/F'/F " S 
OF THES E AS THE OUTPUT 

O=FA L SE/RE SET CDN DlTI ON 

CONDITION 
ALU OVE RF LOW 

I / 0 SENS E 
s s ~l3 
s s l·l 2 
<'C"' II 4 
~.,:,. lo'4 J. 

I T ) 

TEST 
G=O 
G=1 
G= c 
G=3 
G=4 
G=~ ,.. - , .. u -o 

620/F TEST(JMP • JI1P M• XE C GROUPS) 
EQUALS F"/ F 

,__? u- ,. S I Gtl F / F 
G

_ ... 
- o CA RRY F/F 

ZE RO 

34 1) 

s: 0 ::: 

$0 3 
S03 
<:' 0 ·':I ... " 

S03 
:;o3 
·:-· 0 ..,. "' .... 
<:· 0 ..., ..,:. ,j 

~ ... , ·:o 
... .. oJ ·-· 

, .. ') .... 
~: ._ ... 

" " ..,. ~ ... ..-
<'• ') ~. 
~·. ·~ 
~· t\ ... , 
..::, •.J .;. 

$0 3 
" " ,., ...::. v ...:· G::;9 

G=1 0 
G=ll 

D ~ r- 1r .-, "'·-
~ ,. / r ...:· ~J .,:,. 

l-- .. """ .l- lC.: 

G=1 3 
G= 14 
G=1 5 

MIL15--SIG N BIT OF MEM ORY LATC H S 03 
SHIFT COUN T - 1 S03 
Al~ <S:IGN OF A REG>FDR ~HIL OF'ERA T ION S G3 
DAL15 NOT EQ UAL TO DAL !4(ALU BITS> S0 3 ...,..,. F , •. 
\.Y.~ I I 

.•. l'l ·:· . . . ·-· 

• 

00304 
00305 
00306 
0030 7 
00308 
00309 
00 3 1 0 
003 1 1. 
003 12 
003 1 3 
00 3 14 
003 15 
00316 
003 1 7 
oo:::1s 
00 3 1'3 
00320 
00 3 2 1 
00 322 
00 :323 
00324 
00 .-.~ c..:· .::. ·~ 
0( ·-':)J' J.j\,;.. r:o 
00327 
n 0 ......... -. • .:· c. ·=· 
,., "" ,... .......... 
I.J U .:> ,j 1 .. 1 

r. ,., -· ..... . 
Vt,.I .J.,).L. 

00332 

00 ,.,..-,c 
.j.::J ..J 

... 0 ~. ,., 6 u .,;..~ 

~n.-.~, 
V .. .;) ~I 

0 () .-. .., .-. 
o,J ._, •:"I 

00339 
"O""~r. 1.) \, .._) ... , J 

0:) :3 41 
00342 
r. r • . -, 4.-, 
1,.1 '-i .;, -~ 349 

3:50 
3~1 
3 ~ 2 
3 :53 
"' :! 4 .,). 

ll! I NP UT PR OCE!S IHG CDI'II'IAND · TA BLE ,-:. r· ·-:o 
.._.. ·' o,J 

00 3 44 
00345 

0006 61 
0 00662 
0006 6 3 
UCC664 
IJ 1J 0 6 6 ~ 
U00666 
0 00 6 67 
G006 70 
---6 - 1 ._, v u ( 
000672 ......... ,..,~~ ;,; ;.; v 0 ,· ..) 

OOC'67 4 
00067:i 
0 00 6 76 
,. ., ,... 6 ... ~ 
'.• UU (,"" 

000700 
;:· oof"Ol 
000 7 0 Z 
~o~ -o·.: u ( ..:, 

00(1704 
C00 70~ 
OG0706 
OOG707 
0007 1 0 
000711 
0 ~ ~-. 1 .... 

UUI' C. 

0007 1 3 
0007 1 4 
'""" ~ t"' ...,. • c: 
·-· .J u , .l ·.J 

000 716 
:; () 0 7 1 6 
0 00717 
l"''l t'*t"''~ .... "' 
1.1 OJ U I C, \.' 

0007 21 
000722 
0 007 23 
000724 

00072 ~ 
000726 
000727 
"' ,... .... .... -"" ,_, ,_, ·-· I' ~ '-' 

l:00731 
n n n..,...,, _,_,_, ._,c 

0 0 0 30 1 
000302 
000303 
00030 4 
0 0030 :; 
00 0310 
0003 11 
0003 14 
0003l:i 
000320 
0003 ~ 2 
000323 
000 324 
00 0332 

"t o -~· u c. ~ ...; 

00 144 1 
01 0607 
01 ... - . ... C. C.J.-.J 

() ..... ~ ~ 

1 C·-.I~V 

0117!5 7 
()007 1 G 
01 06 6 4 
012502 
0 01 16 3 
" 1 ~ ..... .. u .:~ ... _, .... 

012017 
0120 b1 
CC 104 7 

00~001 
" C"O "' ~ t..• 0 ·-' t' ,.,.. ........ ""' 
\,1 u .L .::. ~ ~ 

0060 ::> 7 
()00 4 7 1 
0060 ::; 7 
(115613 

005001 
00200 0 
0 1470 2 
~ ... -o~· 
\.1 u "'' ii '·' '-t 
!'; 1 ? lc."""~ .., ... '- ·-· 
00601 0 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

R 
!;' . ' 
R 
R 
R 
R 
R 
~ ... 
"' r, ,... ... 
R 
R 
R 
..... 
"' 

A 
R 
C) 

R 

A 
A 

~ 

" R 
A 

3~:; 
3 ~6 
3 ~7 
3 ~ 8 

3 :i 9 
360 _, . 
VOJ. 

362 
~ 6" ..j ..;; 

364 
~ 6 -.:",J ...J 

366 ... ,. ... 
..:>0( 

368 
369 
~-o .,, 
371 
~ ~~ 

..:• t' c. 

.... - ~ ...:· ( ., 
374 ... -~ ._:, ~ _, 
'"" ...,. ,. 
..:;, ; 0 
"':) ...,. "7 
..., ' ' -. ~ ,.... 
...;.t'O ....... ,.. 
..::. (' 7 

..... ,., 0 

.:,o 

.... ,... <I 

..:>0 .< 
~ ~ ..... 
,;. 0 c. 
.-. 8 .., ... ·. ..., 
"8 " ..J "t 

• 
C01'111 

,. 
COMf'f l 

• 

-~ ,.., fl:f -.;. <:> "' ... 

386 
·~ 1"\ 7 .;:, 0 ( 

388 
-389 
3 90 

39 1 

392 

• 
EXC 

393 !I 
~ g ~ ..:. ... 
395 

~~, 

..) ='0 

397 
393 

DATA 
DA TA 
DA TA 
DAHl 
DATA 
DATA 
DATA 
DRT~ 
!l!=i TA 
DA TA 
D~ TA 
DATA 
DA TA 
DA TA 
Dct TA 

DAT A 
T'l ..... .,. ..... 
.'.J t-1 I H 

DAT~ 
¥'\ ............ 
L.lt"II H 

:J ATA 
JJATA 
"" ..... .... ,., 
;.J\o-11 1'"'1 
'r\ A .. ,. ..... 
1J:"-11 1"i 

!l.:.TA 
DATA 
n ,.,., .,.. ,..., 
J.I"'1 1H 

::lATA 
DA TA 
n ,... T ,...._ 
.iJHl t't 

EJEC 

030 1 
0302 
1'"" 0., ... . J ._, 

0 30 4 
030::.i 
C310 
0 3 1 1 
(1314 
... -.. .. 

r..: .;. .L ·-' 

(; 3 2 0 
,.,_ .. "\ .... : 
v .;,. c. -:. 
0 323 . .. 
032 4 
(' "3 '"" 1 .;. c. 
-· 1 

E 100 
..-. .. ,.., 1"'1 
..:_., L U V 

L. 11 EM 
[1~0 

EDR M 
El 20 
E "" "·~ 
L I:R M 
r • L•..,..C" 
L-n11 ... 
r ·~· t• t 

r· .,:. c.. '-,.. . ., . 0 
c.. • ; 
E130 
E1 40 -., -...... 
c.. "' .... ·.:> 

' 

• 

S I MU LATO R EX £CUT IV£ 
NAME U<C. 

S HlE 

~ TAE 

DA T A 
DA 1 A 
LDAI 

STEP 

LOL INE 

SA R 

4 
S TR TRC 
0717 

A 
B 
c 
D 
E 
11 
I 
L 
M 
p 

ALTER/DIS PL AY RD r: REGIS TER S 
BEG J N SIMUL ATED EXECUT ION 
CHANGr /DISP LAY MEMORY 
DUMP ~OM BUFFER TO LD 
CH~NGE/DI~P LA Y DFCDDE R DMC S) 
S ET ROM HA LT ADD RE:S 
INITIALIZE 
LOAD CONTRO L 

· sEL ECT Iii PU T 
PAG E SELE CT 

ST ORE 
MEDIA 

R 
~ 

·~ 
T 

RETURN TO OPERAT ING SYSTEM 
S l 11GL E STEP ROM INSTRUCTION 
TRACE 

Z ZE RO TABL ES 
END OF COMI1 BUFFER 

A ALT ER/D I SPLAY ROM REGISTCR ~ 
B BEGIN S IM ULA TED EXECUTION 
C CHANGE / DISPLAY ~EMORY 
D DU MP RDM BUFF ER 
E CHANGE/DISPLAY (;(r2DE ROMC S ) 
H S ET ~ OM HALT ADL P 
I lNITd~LIZ E 
L LOA D CONTROL STORE 
M S E~ E CT IN PU T MEDiA 
P '"''""' ~ [ .... ~I r- .~T r HU ·.> C..L.C.\, I 

R RE TURN TO OPE RATING SYSTEM 
s · ~siNG L E MICR O IN ST STE P 

TRA CE ..,. 
' ... 
'- ZE RO TABLE S: 

DE t' AULT TO 

S ET RUN MODE 

SET LDL I NE 

INI TIALIZE 

START 
TR ACE 

CO UNT 

0 

• 

~l ORDS 

........ · · ~ -.. -..... .. ·-· . ·· -· ~· . -~ ... ... ....... --~ .. -- ··-···· .. . . ' . 

D 

D 
D 

F 

F 

F 

4"• I\ ..... .::. ~~ .,:. 

S:0 3 
... - l'i ..... 
• .. •) .;. 

• .,. u··- ""=-" ...,. ..... 

-.- 0 ... ~ ..:.• 
~ ,.. -. 
• ._;. 1,1 .:.· 

~· ,. ...... .,:. ... .,:.. 
.-. 0 ..., 
·.> v 
.-. r· -~ 
~ ·.· .;. .. (' .... ). I .;;t - ~ ...... 
- · 1.. -· 
•:" , .. , .-. 
.,;; . .... .:0 
, . ..,. ro -. ... : .. , 
~- l'' .... 
.:• I ;_, 

~· "· .-. 
' 1,.1 . :• 

; . •"' -. .. ' '·. ..:· 
• • 1... • ... 
...:· . .,:. 
c r • ..... ...... ..;. 
':' ('; "" 
· ~ v .,:. 
<:' 0 ':• .... -· 

"'"'"'""""'' u 1,1 ._:, "'t 0 

00 2: 47 
"('""' 4 ~ iJ ... .;. -=· 
00349 
00350 
00351 
00352 
0 

. ..,., ..... 
Ll . .;- •-' .j 

.•1 'I ~. "' 4 
i, •. .;. ·-' 

00 3 56 
"""·--~~ 1_1 \.1 .,:. ·-' ... 

0 " "6 '"· :.' .J iJ 

0 0 ...... 1 
. .:.. tl 

r,,·l·s:.. · • 
OJ !. ,;. v C. 

r . •"• ,.., f. r.: 
'·' u .,: . . ) .. J ,... ... "" ... ,.. 
1,4 1J .Jbb 

0(136i' 
.- . ••• • ... I* '"' 
... , 1,1 .;.. !;.;• ·=-
r. ,., ...., 6 0::. 
1.,1 I) ..;t <I" 

00370 
••• r • .-, -., • u u ..:• ,. .1 

,.. n ""' .., .~ u l ...,:. :• c 

00373 
(" )"~ ... , ... , .. , .-, ~ .... 
.,!. ,• ,;. IJ l,.t ._:, (' O.f 

~ "' ll ;,: !: 'Q! • :E 
·:-- n ·:· .. · . . ... O·o ~·7"' ..;, •' ... 

0
-~·, r tJ • .:: i' r:.~ 

r, <"' .... , -:'I -~ 

\.t '·' ~ ,. •" ... ... ·~ "' ~ . .., . .., ~ • • • :.... ...... ,...; ..... ;or. :'!' • 

·~· ')" , .. , 
.. · •• l ..:• 

" 0 .... 
·.!· ·=· 

.. ··; ~. 
•.!- I ..:• 

<• 0 ... ' . .._. '• ' 

:" ~ .-. 
" I .. , ... ·-

" ~. ._, . .: . .. ~. 
I. ~ 

.-. u- ~. . . 
•j ·-· 

0 0 ':• ., ·=· oJ, 'J 

no·,..,-:; - ~ ~ •. 
00380 
I) ('·"~ · U...:•C•L 

Ofl
~.,.. .... _.;. o .:: 

G(l ~ .... ~ 
.. .:iO·:) 

00387 
00388 
0 (1 38'3 

"''~' "" tl 1,.1 •;t ';' I) 

0 ·)391 
. •• u·, ,... ~ ..... 
••• .J =' L: 

·--. .. .. . . .. . ... 

.. 
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E.2 YDRTE~ .LISTIHG 6 ·LJSTIHG PAGE ( 342 ) 

0 00733 
0 0073 4 

g gg~ii 
0 00737 
0007 40 

- ~ 007 41 
0007 42 
0007 43 
0007 44 
00074 ::1 
000746 
0007 4 7 
0007 ::10 
':10 0751 
0007 ::12 
000 753 
00 0754 
000 755 
0007~6 
0007 57 
000 760 
~00 761 
0007 6 2 
000763 
000 764 
0007 6::5 
OQ076 6 
000 767 
00077 0 
000 771 
0('0 772 
000773 
("l'J 0774 
000 77~ 
00 0776 
0007 77 
00 1000 
0010 01 
00 1002 
00 1 0 03 
00 1004 
00 100 =:1 
001 00 6 
00 1 0 07 
C0 l010 
00 1011 
0 01012 
00 1013 
')0101 4 
00101 5 
'.i 0 1 0 1 6 
001017 
0)10Z O 
00 1021 
00 1 022 
00 1 0 23 
00 1024 
0 010 25 
00 102 6 
1)0 1 0 27 
00 103 0 
00 10 3 1 
001032 
00 1033 
00 1 03 4 
00103 5 
00 1036 
0 01037 
00 1040 
00 1 0 41 
0010 42 
00 1 0 4 3 
0 0104 4 
00104 5 
~~0 1 0 46 

001047 
00 1050 
00 1051 
001052 
001053 
00 10:;4 
0010 55 
00 10::16 
001(1 ~ 7 

0007"77 A 
002000 A 
014702 R 
000004 A 
012132 R 
024135 A 
006010 . A 
001000 A 
006030 A 
1777:54 A 
001040 A 
0 0 0754 R 
056DOO A 
005122 A 
00:5144 A 
001000 A 
00 0 74 ::1 R. 
024122 " A 
00:5301A · 
0:56000 A 
0 5 60 01 A 
0:::16 002 A 
0::16 00 3 A 
02411 5 A 
0 :56000 A 
001001 A 
000 i'66 R 
o e 4410 A 
026000 A 
01 6 QOO A 
00::)111 A 
054222 A 
124444 A 
0:5 42 21 A 
12444 2 A 
0:5422 0 A 
006 01 0 A 
000371 •E 
057000 I 
006010 A 
000372 E 
11:57'000 I 
0 0 6010 A 
000 37 3 E 
057'00 0 I 
OO:SQ01 A 
00 6 G5 7 P. 
01~5112 R 
00 200 0 A 
01 476 0 R 
00 2000 A . 
01:540 6 R 
OOOOl S A 
001060 R 
0020 00 A 
00 1 262 R 
ooeooo A 
0 1540 6 R 
0000 07 A 
001101 R 
002000 A 
0 1~ec: o R 
002000 A 
015635 R 
006140 A 
000260 A 
00:5012 A 
00 614 0 A 
000 003 A 
0 010 04 A 
00102 3 R 
006140 A 
0000 03 A 
001002 A 
001 023 R 
064 0 41 A 
001047 R 
00:5001 A 
002000 A 
014702 R 
000163 A 
000476 R 
00 5 30 1 A 
057000 I 
00 10 00 A 
0 0 1 1 1 1 R 

00 1 060 1 2 0240· Q 
00 1061 UU 301 g 
00 1 062 1::)1311 A 
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tiET TABL·E · ADDR 
POINTER IN TO TABLE 
DOS BOUNDARY TABLE 

{NDEX INTO TABLE: 
• 
•J i • 

GET TABLE ADDR 
StT DCSA ADDR 

SET DCSB ADDR 
SET A NE:G 

, 

S 0 3 0049 :3 
S03 00494 
S03 00 4 95 
S03 00496 
S03 00497 
S03 00 49 8 
S03 00499 

F' •• •••••• 
r !UE ll JE liE !U! J! 
F' • • ••• ••• 

S:03 00503 
S: 03 00504 

~0 3 
so 3 
$03 
S03 
S03 
S03 
~o"' .j> ..:0 .... c .... 
~ .:0 

S~3 
-~ 0 '=' ... -.J 

S03 
~- 0 ..,, ... _. 
S03 

S03 
S03 

S 03 

S03 

~!\3 
S03 
~ 03 
S 03 

S03 
S03 

"'0"' .. ~ . .... 

00505 
00506 
0 0 50 7 
00508 
0050'3 
00510 
00511 
00512 
00513 
00514 
00515 
00516 
005 1 7 
00518 

00519 
00520 

0052 1 

00522 

00523 
00524 
00525 
00526 
OO C'~.., 

• ._1 '- ,., 

00528 
00529 
;)0530 
0053 1 
00532 

00 533 
00534 
0!) ., ...,., 

' .._I . j .J 

S O?. 00 536 
" r. ~. ..)u..:- 0053? 

THIS ROUTINE GETS ·rHt PAGE: LIMIT DECLARATION UPON INI T IALIZATIDNS03 
SO THAT MAIN MEMORY CAN B~ · DtTERMINED $ 03 

,.. "' e ' ' ,... I) 1,1 ._1 ..;) •:> 

l.l ,., 1::' ':• q 
V • • .I·J~· 

CALLll'tG 
JMPI'I 
RE TURN 

ENT R 
CAL L 

CALL 

JMPM 

SUBI 

TAB 
JA N 

SUBI 

SEQUENCE: 
PAG 

S IOUT•7•PAG5 

S I IN 

F'E:TCI1 

PAG2 

04 

PAG2 

PAG4 

• 

JA F' 

TEA 
STA 
.IMP I'I . I F"F.:TCHA 

OUTPUT REQ UEST 

GET PAGE NUMB ;: R 

GE:T F'I~ST CHAR 
. 

ASC'I I ZERO 

LESS THAN ZERO 

AS CII F'CUR 
. 

GREATER THAN THREE: 

CHECK . IF' MORE: INPUT 

. .. 

f 

-~ ·; ,.., ~ t ..:· 
$03 
<"• 0 ~ 
~ ""' 

005 4(1 
005 4 1 
00542 

$ 03 00543 
S 03 005 44 
$0 3 00545 

)l! »; ll!li!J! lf.~:.i 

.,. 0 "" 
~ ' .;J 

S:03 

005 47 

00548 

005 4 9 

S: 03 00550 
SC3 00551 

~1)3 

"' n ·· :. "' .;., 

S03 
S 03 
f"'• ~~ "'*\ ..: ., -.:1 

00552 

005 53 

00554 
0 0 5~· 5 
00556 

. - .. 

• 

--



E. 2 VORTEX LISTING 

00 1 3 07 
001 3 10 
f~ 0 1 3 1 1 
0 01312 
0013 13 
f"t 1"1 , "') 1 .1 ._ . . , _ ..., ... ~ . ., .... . "':" · · v.l._. 1 ~ 
n n: 1 ":' 1 .:: 
V Y <J .&.V 

""1""1'7 I.IIJ _ ... ,. 

'' n •.,I IJ ,., ,, 
._. '""' 

• ~ ~ n 
J. ·~ c. ·' 
1 

",i n " ~~ .., ... - · .L ._. '- ·-• 
!''tn1?'=' 4 
VV.&. oJ L.. 

001 3 2 5 
nn • -. -' 
VV.l ~ C.O 

n ~~ 1 
• ., v -

""' .... ~ .:. ~':. ,. 
'"'"0 J. ..;. ~· 

1 
00 1 3 3 2 ... ,.. .. .., ~"':· v u • ._. ._._. 
...._,... . ... -... 
U IJ J. ,;_, 0:• ..... 

DC 
o\ 1"'1 . ...... ..... , 
;,; V J. ..;, ,;. C• 
.... ,._. "" .... -:_; u J. .,:, ~ ,.. 

01 ~ 6 4 4 
no•c· l n 1,1 • _, IJ 

001 3 2 0 
0 0 614 0 
0 n n-::- 4· n 

.... .... L.. .... 

no• •· • •) ...- ... ... ~ .... 

Go .~~ c 
l.:> C. • 

00 100 0 
00 1 33 3 
U
" • .. '• ..... , ... 

.i. ._,. l < C. Ci 

001010 

Oo """t,..f'l .... .. ~ .... v ... , 

0 0 
0 0 

- .,, 1 -. 6 .... 
~· ~ 

100 ~ 

(·~ 

" 

,, 
••• 
A 

A 
R 
A 
H 

f1"11 ·""o 4.4 ,..., 
..;u ,, .;:.-1 ~ ~ 

n. 0 • .-. ,.. ("\ ,.., 
~ 1 1.,1 VJJ H 

•' 0 1 '::" c ·=- - . ....... ...., '"-· ~ ,..,..- , .. ,...,... 
v "'$ .:. i_l u \J 
,.. .C".- n ..-
VJ. ,,) "'tU Co 

nocn o"':\ 
... • ....... •.,J 

,.. ,., • .-. C" ..,. 
\.1 u j. ~ ._1 ... 
(' ,.. . ,... ,... ,., 
UUJ."-I U IJ 

A 
" r. 

001 340 00!26 3 R 
.... ..... .. "" ... . 
•J u • ..:. '+ .L 
n n uu 
OJ 
0 0 

. -.. -J, ..,) .... C:. 

1 ':> 4':> . ........ 
1 34 4 

00 1 3 4 ~ 
j') 01":1 4.: 
'-'' V~oJ V 

::: 31 3 47 
0 01 3 50 
00 
00 
0 0 
0 0 13 ~4 

C0~ 3 55 
001 3 56 
001357 
f'Cl 3 60 
C013 61 

00200 0 
~ . -...... ... 
V .l ..J .... UO 

000003 
00122 4 
00100 0 
"0 '""6 '"" .., ..... ~ .... 
OOOO OG 
120 24 0 
• 
; &::: n -_, n t 
V'~,_> V J. 

143?0 ~ 
120 314 
14471~ 
1 44 724 
1 3 764 0 
1202 4 0 
1 4672 3 
1 3626 4 

A 
H 

,., 
H 

R 
A ,., 
•• 

n 
A 
A 
A 
0 • • 
P. 
~~ 
t-:l 

00 0 00 0 A 
0 5 40:5 2 A 
024012 A 

........ 1 ..... 6, • .. •u .a.~ o 
001367 
00137 0 
..... ...... -~. v uJ. ..>,· .a. 

001 3 72 
.-. ,... . """ ..... ""' I.J IJ .i ..j ~. .,:. 

' '"1_, ""'!".4 '-' u ~ ,. "'1' 

(l !J1374 
ni"'•'"'"'...,. C" 
:~• .... A. ..,) (' .... 

~v"" "O " c.o •.• v 
"' 6~~~ UJ. VV U 

0:54004 
02 40 0 7 
~~,_ ,..,,... ,.... 

UC.O"-IUV 

01600 0 
0061-:t f.l 
000(1() 0 

001000 

" .. 
.~ 

" A 
A 
A 
A 

,... ,... • ..... _, ... " o· .. ... .... ..... ,.... 
JU .l ..Jt' O I.J 1 ..... VC. r·. 

0 0 1 3 77 
4 0 0 ro n .1' uu 

0014 01 

n n 
·-~ '-' 

,. n 

'· '·' 
00 ,..,. 
'--' '-' 

• . 1 .... ~ 
J. '"T V C. 

~403 
14 0 4 
• .. t'\ .. .L .., ,_, 0_, 

1406 

00000 0 
0 00 0 ~:) 

oo oo oa 
~ .. ·o -· .... ._ . ... ·~"1' 

1 4403 4 
00 1 0 :::2 
"·" ··•"~ '· u J. ""!" l !:. 
~ o -- -· -·) u 0 1• 1 .;, • • 

-'· , . 
c. 

E 

~ ... 
A 

,.., " ..... ,... _ ,.. ,.. .... ,..,.. ........... 
• .,1 l_t ~ "t \,I f' V "': I) 1,0 l~o o.l h 

00 
... " '·' ,_, 
n n :... ._, 

... .. ,... 

.1 .., ~ '·' 

1 4 1 1 
1412 

,.. .... • .-o ,.. o'• 
1_1 .... J. ·-· '·' .... 

n ot ·• -:: -:· ... ...,. .. -
• .... ... 4"'\ ..... .:r 

l ""' "' '·' i- .J ,., ,.. . ,, ,., -. 
v "'' .&. ..... .... .::. 

G01 4 1 4 C 0 14 2~ 
0 .. ..... ·~1 - ""'"' ""• o"' 
'·; '.: l. ..,. o,.l \,1 ~· -=· .... ..:· ..• ....... .... ~ .... ,., ........ ,... 
L' l j J. "'t .l 0 V ll I.J I..• V .&. 

(!0 1417 
,, .... . ... -"' 
·.~ "' J. .... c. '-' 

00 1 00 '} 
001 43 2 

' ·~ 

A 
R 

::5 83 

5 8 4 

586 

~ S9 

5 .9 0 

591 

~ 96 

6 00 
6~ 1 
6 0 2 
603 
~0 4 
60~ 
606 
" n"" <J • I 

608 
60'3 
6 1 0 
e, 1 1 
6 12 
6 1 3 
6 14 
615 , . , 
OJ.~ , . ... 
0. ~ 

6 13 
61'3 
620 
e. ~. l":. .. 
.... ~~ 
Co'"· c. 

6 ':>~ ,_ .... 
.... . , 4 
o .:. 

P~Gl 

P AG 2 

PAG3 

f'AG 4 
F'AG :5 

:ol 
!II 

!If 

!If 
!If 

!If 

!'-

* ll! ,.. 
,.. 
ll! 

F' AVL 

P AVl 

S 25 ~ 
<" - •' o .:.o ........... C .:. I 

i." ..... -.,;_.:_ \,) 
, ...,, r, 
c -:..:7 

6 -.. 
.:, ·~ 

6 36 

641 

F.:LD~ . 1 . L" . L U 

SYS T 
• .. 
~ ..... ,... ,... . 

~ .... .... ,.. .... c. 

• 

IU C S Ir1 PRO GRA M PAGE 9 LI ST HIG PAGE ( 3 4 5 ) 

PAG1 

S UBI 02 40 

JA Z 

J MP F'AG2 ER ROR-- I tiV AL I D INPUT 

RE TURN, PAG£ WITHIN SI MULATOR 

J r~ PM ""'" ''' rHYt- CHE C K I F RDrH'f FOR PAGES 

J A tl 

L DAI 

..... ..... . L 
""' H L. 

JT1P 

DATA 
DATA 

EJ EC 

PA G2 

P S: TB L 
... , ,..,,... 
rHU 

..... .,. ,... I' T 

.,:, lU -' I 3 ,PA G6 

PA G+l 

P A G -i· 1 

• PAGE L1 M I T1 

• MSO 4 • 

NO ROOM 

PA GE BO UND ARY 

OUTP UT 

TR Y AGA I N 

Ol ......... u ... 
I 1 j f 

lR Y AGA I l'i 

SE LECTED 
• 

IN VA LID 

•, 

ERROR 

ER RO R 

TAB LE 

T HIS IS t=:l 

AVAILABLE 
S UBROUTINE TO DETERM IN E 
FO R THE DESIRE D PAGE 

IF' THERE 

• 

A REG CONTAINS PAG E ~ U MBE R 
' 

CALL ING ~ E Q U Etf C E 
.J MPM "'AVL. 
RET URN 

A ~E G NEG=NO ROO M; 

ENTR 
... -,... 
.~ I t'1 

LDB 
LD B 
' n ~ 
L..'-'M 

PAS 
ELOC 
~ " •: " c. 
n -. 
11.,1 ' r;:, 

SA'J E 

. . ' ; ,. 

A REG PuS =PAG E 

PAGE ~!UM B ER 

LQC j:HJ ON 

I S ENO UGH 

AVA ILA B~ r. 

S TA 
LD E 

..... , " 1 ,- H 1/ 

LAS T LOADED 
ST UFF IN TO S U E T R A C T I 0 ~-: OPER AND 

. ~ " 
~ •.1 .C• 

LDA 

t \ I I ..... 
i.... l..v r 

(: ' 2 
0 ) 2 LA ST n VA IL I. OC AT IOtl 

ME MIJRY 

O : • ~<Oo· ""£"' Y r_ "- l.. H I .l1 ... " 01 AB :J VE - ~ R E A 

B - ,c. ... 
J I'1P 

.- '"' T C. ,·, I 
,- \ I T 

c. '" J 
D A TA 
DA TA 
~., ~ 

L AI 

lJ I=lTA 

. , , "" 
.... H r 

' ~,... ._, i ' l r 

C"' I I .,... 
.,) t..,i J:l 

I A ,..o 
,.., H r 

L DX! 

. ,. ~ 
C' • ~ 

' . 

0 
P ~ l 

,,_, L "P y..:;.L., v 

SE:LD C 
\.' $ L t UP 
.. ~ 0. ~ ..... 
:;· • .).I..:J. I 

- -\I- T .. ~ , ·~ 

, . ,., c:: ,.. ,.... _, 

D20 4S 
PA3 

• 
• 

PA 5 

' C~ EC K IF ENDUGH RO OM 

FI RST AVA I L. t1 BL E 
~A ST A V~;1 L A 'ZLE 

L 0 C A T I 0 N P 0 I tn E R 
L.D CA TIO ti PCH!TE R 

PO I tl T E R TO 

PA GE 
·-H~ ,... K ..... c. o_. 

1 
r-oo r . 

C ...... ,., ... ........ 
U !t r- MI"''. C. 

PA GE ,... H ~ ... ,_ .. 
.... c.. \.o " FO R 

SY S TE M FLA G 

I.J ~ " T 
l'- "'' PA GE 

NUM BER 

I~ E X T PA GE 

CO MPA RE PAGE NUMBER 

PAGE 

... - f'! ,.., . :. ..... ..; . 
<" 0 .-. 
~ ~ 

s 0 ~: 

S0 3 

./" o , •• · : · 
;; IJ ,_o 

~- " '':' o,~ .,) . ... 

0 0 5 57 

00
..,. .,. .., 
... J ..J 0 

00 '55'3 

005 6 0 

0056 1 
00562 

flO""t: "" '· .J 0 ..,) 

0056 4 

005 65 

0 0 5E.6 

0 (1 5 67 

r. r·· .: C. ,-. 
l•J..Jo? 

005 70 

~!)~: 005 71 
~'t' :lfll! ~ !llf :'ll. 

" 0 . ., 
~ ~· 

:"'- .-. -. .... ~ .;_. 

<I" .- . .~. ' . . .. ~ ._, 

.. ; o·. :· 
·.!· .. _ o 

~· ,., ..-, 
.... IJ .;. 

'\' ! • ·:· - ... ..,., ..... . -. ... . 
-~ v j 
...... r. -. ..... v .;,o 
·:;" f'l .-. 
.... • .,j 
•:"- (', -. 
' ': o I ._ ' 

-· • t .. -.. • 

-~ .. -~ 
.. 0 - -..) 

·~ o' • 
0 • ·-· ..... 

:'o .. ... . .... ~ ,;. 

~ 11 °0 0 .._ "' ... 
• • f J -~ 
."!- o., ... o 

... 0 'o :o ... ...... ·-· 

00 573 

""'5" 4 ... ... ' 
0057:i 
('\ ,-1 .: -, I!' 
IJ t. •:J ,.· C• 

n(l5 7 "' v • ' ( 
I) U. 5 -~ 0:.' 

0 .. • .. o 

0 0 57'~ 
0 0 580 
00 ... ~· ... : -=· l 

00586 
0 .-, C' 0 -,, 

~ ._, ._, , 
n ( I ~ .-. ~""'• 
IJ • •,.1 ·.J •:) 

n n·~ ·=-9 - . ... ,_. -
,., ro - •'"· -·-
'.' ... ..). ;; :,i 

i1 '\t:"o""\ t 
1.. '·' .J =' l. 

G0592 
I) :"1 r: '·~ ·: : . . ·' -· .... 
n o, e (". ."' 
•J '·' ._. :::0 ·-
{• ... c.:- .-:.: C' 
.., .... - - w 
.; f• C' •:t r 
IJ U ·.J~..- r::· 

005 97 
..-. t1 e •':I •:e 
v v ..., ~" ·- 0 

·\" n ·~· n 0 c:- ~ c, ...., v._o v • ..) ... · -' 
.0 • • -. ":• 

0 )' ... 0 ._, 

·r· .~: ··::"' . ._. - ~ .-, 
· .) ,_, .... 
- ··r -:v ... .. • 
~ r,· .. _ 0 
.,. o. ...... 

... , ... "':o 
,.) ·' ·~·· 
.::-· t'\ .-, ..,. u ..:o 

s 0 ·::: 

- ., ~ .: ~J ., 

~· , .... -, 
..!· J ... ... 

-~ n "" ~ .... ·-· 
:""' .... ·~· 
~ • .. • ·-· 
-· ,-. ... 
,! J • .:• 

'I t'\ r t"o • 
·.. 1) r:· 1_1 1 

'0 ''0 '' 1) b .I ..::. 

:"''rl .r o··, " ' 
I) 1,) f:o f.. I • ( 

0 0€. 05 
OOE.Of.. 
OOE.(i 7 
·r ·o n UJ6 ·=· 
'' "I E. .-. r o :) l 0 v =' 

OOt.l!) 

..... ,.._ • • i c 
"-' v r;r J. J. 

0(:1,; 12 
Ci061::; 

006 14 

006 15 

• 

... ... ......... --------------------·--~-------------.. ~ ·--... ----. ........ -- --·-·------- ...... ----.... -.. .,..··---· -· .... • . .... - .. 0- •-'o-"-· • • ••• _, _ _ _ _ ., __ _ - • • 



. . •" 

£.2 VORTEX LISTIHG 

0'0 1421 144016 A 
001422 0 01002 A 
o 0 ,1 4 ~ 3. 0 0 1 4 3 0 R 
0 ()'1 .4t4: 0 0 60 30 A 
00 142~ 000002 A 
0 01426 001000 . A 
00 14,7 0 01432 R 
001430 006030 A 
0 01431 000003 A 
0 01432 00~041 ~ 
0 0143~ 144PtX2 1:1 
00 1431$ OD1DIYO A 
0014 3:S 10 .13i2 R 
0 01436 ootiooo A 
00 1437 000000 A 
0 01440 004000 A . . 

. . 

00 1441 
001 441 017000 I 
00 1442 057000 1 
00 1443 017000 I 
0 014 44 0:57000 I 
00 1445 00200 0 A 
00 1446 013364 R 
0014 47 147240 A 
0 014~0 006 030 A 
0 01451 000~46 R 
00 1452 0 0102 0 A 
00 14~3 0 014:5:5 R 
0014:54 0 ~:50~7 A 
00 14~:5 00 2000 A 
00 14:56 012766 R 
00 14~7 002000 A 
0014 60 01417:5 R 
0 01461 002000 A 
C0 1462 001673 R 
001 463 00200 0 A 
00 1464 003347 R 
00 146!5 00603 0 A 
00 1466 000!546 R 
00 1467 00200 0 A 
00 1470 003431 p 
001 471 002000 A 
00 1472 007172 R 
00 1473 O!tE.C3 0 A 
00 1474 0 0.0!546 R 
00 147~ 0 02000 .:l 
00 1476 0061 1 2 R 
00 1 47 7 G0.200 0 A 
t)0 1:500 004074 R 
00 1!501 OCJ2000 A 
OOl::iOE 00 1507 R 
001:50' 3 0 17000 i 
00 1:504 O:S7000 I 
00 1:50:5 801000 A 
00 1 50 6 0 0145!5 R 

642 PA3 
64:3 

644 

64~ 

646 PA4 

647 PA~ 
648 
64'J .. , 

• I I 

6SO PAS 
6~1 P.~.9 
652 D2o•• 
'6~3 . . ~ · 

654 • 
,:5:$ • 
,~6 • 
657 • 
':sa • · ~:sg . ·.r 
660 S100 
661 
662 
663 
664 
665 

666 
667 

668 

659 
670 SlDl 

671 S102 

672 

6~3 
67:4 
• 

• 

i'! S103 

676 ~104 . . .. 

617 

618 S108 

679 

680 S10; 

&81 
682 
68 3 

• 

• . ~ 

00 1:507 
00 1510 
0 0 1511 
001~12 
0 0 1 5 13 
00 1:514 
00 l::J1~ 
0 0 1:516 
C0 1::J17 
00 1~20 
~0 1:521 
001 :522 
00 1~23 
00 1:524 
001:525 
00 1~26 
C01 527 
00 1~30 
00 1:531 
00 1:532 
001 :i33 
001~3 4 
001535 
00 1~36 
001~37 
0015 40 
00 1:541 
oo~:; 42 
00 }543 

684 
685 
686 
687 

000000 A 
00602 0 A 
000 471 R 
016000 A 
00101 0 A 
001~17 R 
00100 0 A 630 
001111 R 

6SS 
6 89 

S106 

001400 A 691 
001111 R 
002000 A 692 
001~60 R 
017000 I 
001004 A 
10150 7 R 

693 
694 

001 010 A 695 .. •. 
0 0 1534 R ~ - · 
00 :5 311 A 696 
0~7 000 I 
001000 A 
101~07 R 

697 
698 

ooaooo A 699 sto&A 
0\5406 R 
OQ00l6 A 
001~4 2 R 
oolooo A 70 0 
0 01111 R 

. 
.. . ,j 

120 2 40 A 7 01 S1061 
142730 ; A···· 

• 

. . . • 

' 

. . . . 

ltRDGRA" PAGE 10 LISTIHG PAGE < 346 ) 

Stll 
JAP 

LDXI 

JI'IP 

D2048 
PA4 

2 

PA~ 

·• 

.-AGE 3 · 
CH!C~. FD~ HEXT .-AGE 

. . . 

LDXI 3 

TXA 
SUB 
JI'IP• 

DATA 
tfATA 
DATA 
EJF:C 

PAS 
PAVL 
0 .. · J 

' 0 . 
2048) l . . . .. 

. 

DESIF:ED PAGE 
RETURN--A REG SET 

• . i . l ' ' .. , .. . .. . . 

. . - . 
THIS RDUTIN~ · ~ILL CDHTRDL THE SIMULATED DPERATION 
DF' THE COfl,tPUTER 

EI'ITER YIA ··,. THE lEG!" CDrh1AHD .. . · · · 

BSS 
LDA 
STA 
LDA 
STA 
JI'IPM 

DATA 
LDXI 

JBZ 

STA 
CALL 

CALL. 

0 
EXLI" 
RCNT 
CP AG 
PP~G 
INA 
• N I 
DRO" 

S 101 

NRCt•t. 1 
fELD 

. .. . 

.. , L~s:r . .. .. . . . ........ ' .. 

IXECtJTlDN . Ll"IT 
RE$ET · ftl.JN COUNT 

SET CURRENT ~ICRO PAGE 
GET START SIMULATION ADDRESS 

"Q ADDR GIVEN--CONTINUE fROM LAST ADDR 
.. 
IREAK ROI'I. UDRD INTO F'IELDS 

CALL ; , CRAS . 

PRINT ROM LDC.AND DE CO DED FIE LDS 

_DEJER"fNE· NEXT ROM ADDR 
~· . 

CALL 
. . 

LDXI 

CALL 

CAl-L 
• 

LDXI 

CALL. 

CALL 

CALL 

I,.DA 
STA 
JMP 

CHECK 
ENTR 
LDBI 

LDA 
JAZ 

JI'IP 

JSS3 

CALL 

L:CA 
JAN• 

JAZ 

DAR 
STA 
JM P• 

CA4L 

.• 

JMP 

DATA 

. . CR>CA OUfPUT NEXT ROM ADDR TO LINE PRINTER 
~· ·· W' .. .. , _ 
• ; - . • ..... J , • • 

• DRDI'I 

S300 

MOP~ 

DROI'I 

Xl OO 

LTI'IX 

' I . 

s 10 6 . 

CPAG 
PF'AG 
S101 

. ... : 

J. . ' • 

• • 

'ATA LOOP PROCESSING 

MEMORY OPERATIONS 
I . . ;.. ._· 

DETERMINE STATUS REGISTER SETTINGS 

LIST TEST I'IUX STAT US 

I 

NEXT I'IICRO PAGE 
~ET CURRENT PAGE ·TD NEXT PAGE 
GO UPDATE ROM COMTROL BUFF'ER 

FOR RETUR" TO EXEC <STEP MOD£ DR RUN COUNT SATISriED > 

STEft 

STEP/RUN F'LAG 
• 

EXC10 RETURN TO EXEC <STEP ~ODE> 

EXC10 RETURN TO EXEC IF' ABORT RUN SET 

S120 CHECK F'OR ROM HALT ADDR 

RCNT "ICRD COUNT 
S106 RETURN IF' NO T SET 

S 1 0 6A COUtiT SRTISF'·IED 

. 
RCNT DECR RUN COUNT 
S106 

S IOUT,14•St061 OUTPUT MESSAGE 

EXC10 RETURN TO EXEC 

• EXECUTtn" LIMIT SATISriED • 

.. ·---. . . . . . . 
·- .... 

. ·-·· ··-- ~--

S03 00616 
S03 00617 

$03 006 1 8 
. 

S03 

S:03 

S03 
$ 0 3 
S03 

S03 
S03 
S0 3 
$03 
S0 3 
S03 
<"Q .... 
~ ~ 

S03 
S03 

00619 

00620 

00621 
00622 
00623 

006 2 4 
0062 5 
00626 
00627 
00628 
00629 
00630 
0 0 63 1 
00632 

$03 00633 
S03 00634 E. 2•••••w.•• 

E. 2X~ •••~~::• •• 
E • 2 • :.: lit ~ • II! liHII 

E. 2•ll••••llt• 
03 00635 

03 
$03 

S03 
S03 

$03 

$03 

<' 0 .• , 
~ . ~I 

S 03 

~· 0 ,., .._:,.. ..;. 

S:03 

so~ 

. 
00636 
00637 

00638 

00639 
006 40 

006 41 

006 4 3 

006 44 

0064~ 

00654 

00655 

00656 

00
,...,..., 
0 ..J ... 

00658 

00659 

E • 2 IH~ lit •• lf. lf. it' 
E. 2 .,:..•••!f.lf.:tE 

S03 C066::• 

S03 
<'·o? ..!· v 
"0':1 ..:> "' 
.~ 0 '• ·~ ,;) 

00661 
006E.5 
00666 
0(1667 

$03 00668 
S03 00669 

" 0 .... .,:-. o:J 

<'1\3 
~- u 

S03 
""0 .... 
.;, " 
$ 03 

"'0"" ..) ~ 

so 3 

00670 

0067 1 
00672 

00673 

00674 
0067 5 
00676 

00677 

00678 

00679 

• 

• 

• 

·-



E.2 YORTE X LISTING PUt :S IM PROGRAM PAGE 1 1 LIS T ING PAGE < 

001 544 
00 l:l4~ 
001 :546. 
0 01:547 
00 1 5 50 
OOl :i:il 
001:i 52 
0015 5 3 
001 ~:54 
00 1~55 
001556 
00 1557 

001560 
001 ~61 
001SE.2 
001563 
00 1:564 
001 5 6 5 
00156E. 
001567 
00 1570 
"O le-.• u .JI' J. 

001572 
0 0 1573 
00 1~74 
00157 5 
00157 E. ,., ,... .- ...... , 
UU J..J /o' 

00 1 6 00 
0 0 1601 
0 0 1601 
001602 
0 0 1603 
00 1 60 4 
001605 
(!() 1606 
00 160 7 
n n 1c10 """"""'...., . 
')0 161 1 
0016 12 
0•) 161~ 

00 161 4 
0016 1~ 

0016 16 
0016 17 
00 1620 
801 621 
00 1 €.22 

00 1623 
0016 ~4 
0 0 .. ... ""'a_, J. 0 c. ...... 

!:'016f6 

,..., """ " ~ .... n 
UUJ.O..JV 

00 1631 
001632 

001 633 
001 634 
" 0'6 ""0: v J. . ~ ·-· 

0016 3 (. 

~n, 16"::7' 
IJ J - ' 
!JG16 40 
001 6 41 
·a o 1 6 4 2 
C01E. 4 3 
0016 44 
""""' ""' "' ... '-11.JL0 ~ ... 1 

0016 46 
001647 

142703 A 
1:52724 A 
14471 7 A 
14724 0 P. 
1 463 11 A 
14 6 71 1 A 
152240 A 
151 701 A 
15231 1 A 
15170 6 A 
14470 :'; A 
14224 0 A 

000000 
0 0 .60 3 0 
ooos4o R 
006010 A 
000 441 R 
006127 A 
000503 R 
00 501 2 A 
02600 0 ., 

H 

'"'6 " r'O ... ~ V ·*'+ V I' N 

016000 A 
145057 A 

A 00 1 0 1 0 
0 0 1 €. 1 0 R 
00512 2 A 
OG~02l A 
00 614 0 A 
000 4 41 R 

006 14 0 A 
0 0 000::5 t:l 
001004 A 
00 15 7~ R 
001000 A 
101560 R 
cc~ooo A 
0 1!540 6 R 
OOQOO~ A 
00 16 1€. R 
00 100 0 A 
001111 R 

1 eoe4 o A 
1417 03 A 
\~1640 A 
144 3 0 1 A 
1463Z4 A 

00 0000 P. 
0 5403 3 A 
,. """' C' ,... &: •• u c. .J l• .,.1 t. 

00102 0 
A 
A 

ft ,.,. • , ""\ ""' M 
UU i.O~ .,:, I" 
nn • n•A v u ..J .... .l ... 

015000 
A 
A 

0 ~40 26 ~ 
00!6 3 3 R 
OOZPO O A 
01471~ R 
00 10 04 A 
00 165 ::; R 

OOGIJ3 G A 
00166 6 R 
02 40 1 6 A 
0 0200 0 A 
01451 4 R 
"'"'r ..... ('lo 
U \.I '=• \.1 ..;, l) 

"'"' 6~ · Vf..'L · I.L 
•.. 
" 0 '"'""'' 2 ~H c. .,. J,J J. 

00 2 00.0 

• 702 
703 
7.04 
705 
706 

• tHtck ro aDI'I ..HALT 
TO £XEC 

-.DDR 
• vr:s-E>~IT 
S l20 ENTR 

"D-NDRM.L RETURN 

707 

708 

709 
710 
.... 1 " . 
712 S120A 
7 13 
71 4 

,1-:5 
71€. 
71'7 

718 S120B 
719 

7Zc Sl23 

7e3 S1Zt 

72 4 "' 
7e:5 s111 

726 • 
727 
728 ,. 
729 • 
7 ? Q J! , "' . 
731 • 
732 !I 
733 • 
734 • 
735 • 
736 • 
737 ll 

738 !I 
739 ll! 
7 40 
7 41 
7 42 
743 
744 

• 
S 200 

........ 
~ .... .J 

746 
'7 47 , ' 
~ ... "' 
" .. 0 S 2C~ 
74'3 

7 ~1) 

751 • 
752 • 
7:53 lll 

7:i4 
7 ... ~ _ , .J 

759 
760 

c.• 

' . ' 

LDX I 

LDAI 

ADD£ 

TAB 
LD B 
STB 
L. DA 
SUB 
JAZ 

IER 
TBA 
SUB I 

BE S 
SUP. I 

JAN 

RETtJ• 

C~LL 

JI'I P 

DA TA 

EJEC 

DROM 

RH LT 

CP~ G 

c '2 
5 1201 
0' 2 
NROM,l 

RHL:T 

0 
5 • 

S lr:.'OA 

:u co 

SIO UTdS.S111 

EXC1 0 

• CCS MALT' 

ADDR OF ROM FI£LDS/DAT~ 

ROM HALT ADDR 

SELECTED P~CiE 

PAGE 
SAVE 

HALT TABLE 
IT 

AD VAf'IC £ POINTER 

• 

FIVE AlREADY CHECKED 7 

NO •C HECK NEXT HALT ADDRESS 

'I'E S- RETURN 

, OUT PUT CCS H~LT 

GO TO EXEC 

GET THE NEXT "AIN MEMORY ~ORD AND OUTPUT 
THE LD IF IN THE TRACE MODE 

IT HI 

CA LLED 

CALL: lNG 
LDA 
JMP M 

RETU RN 

EIHR 
S TA 
LD.B 
JBZ 

TAX 
LDA 
S TA 
~ t""'o It 
c. ~ ·..J 

J r·tPI" 
• 

JAN 

IY TH£ "EMORY OPERATIONS COMPONENT 

SE OUENCE • 
AD DR OF V73 I'IAIN MEM ORY WORD 
S20 0 

WORD . I~ A R~GJST£R 
' . 

--~ ·o .. , L.. l 
... ,., ..... ,.. 1 
. ·o u r •-· ' 
.5: 20 5 

" ' 1 S 21 1 
:t[ 

SAVE '-lORD LDC 

IF NO MEM REQ 

GET WORD 
SAVE WORD 

- MOPA 

TRSE TA 

s 20 1 

CHECK IF WITHIN BO UND S 

NOT IN TRACE BOUNDARIES 

OUTPUT ADDR AND WORD TO LD 

LD XI 

LD 'B 
I ... "'' 1'1 ...Jnr 

I D '( I '- , . 

LDE 
JMPM 

S21 9+4 

S2 10 
UH 

S21 1 
OH 

WORD LOC ATION 
CON VERT ADDR TO ASC II 

.. . . ~-·. . . .. ..... ~·--------·---·------·-··- -· .... ......... ___ ... .. _. __ .,~ ... " -...... -.... --.. ·- ··-·• """ ........... .... _, .. . .. -_,.. ... _,.. ... ~--_ .... --. . ~ ... --·. . .. .. ... ... .. . . . ...... 

3 4 7 ) 

F 
F 

00680 
OOE.S1 
00 6~ 2 
0068 3 
00 6134 

c 0 3 00 68:5 

c 0 3 0 0 E. 8 6 

c 0 :3 
c ,.., .-. 

v -~ 

00 68 7 
00 68 8 
00 68 9 
006 9 (1 
006 91 
OOE. S;:> 

c 
c 

,., .... 
v -~ 

03 
,-. u· ·:· 
~ ·-· 
<"' ,.. .-, 
..:> l • .:;. 

0(1 69 3 
(' ro , •• -. 4 

I U 0 ~? 

00 69 5 

c (l 3 00 63 6 
00 69 ? . ~. ,.., •'\ 

..;, ·~· ..;· 

c (' 3 

$ 03 

~- .·, .-. ._ .. ~ -~ 

00 696 

00 699 

007 0 0 

00 7 01 

0 r. !" ( ! - • . • ( ..... ~ 
0 . , .,. ., •••• 
'-' '· ,. 1_. ·:· 

.';0:3 0070 4 • 
~ ("! -':• 
·.,;· '.J ·- · 
·: .... ':• .· ··' ... 
•· u·· ... ) .) . ~· 
r r. .-, 
._ .. 1} .:.. 

- C•..., 
·~ \,.1 ~· 
.~ ~:-· .-, . . ._,. . ·-· 

... a: .o:• . . - ._.. 
~ r ! ·:· ·-· '.· -· .... ,·, .-, 

.;;. ._; .;:. 
:· r: --:-.. ·. . .. . 
. .., -. 
. •_. ~· 
(" . . .-. 
.:: .... -~· 

0 rJ 7 ,..._ c::: 
~ t \.1 ·..} 

007 06 
0070 7 

0 0 710 
. ... 1·. ~ -~· 
V 'J <f .., A 

1) ,.• 7 • -:.· .... .. .l .._ 

:j 0 7 1 .3 
'' (I~" ,.. t• • ... .i. *"t 

G0715 
.. .·, 7 ! •. :. ... . . .. ·-
( . ... ..., . -
·' '.•l.t. •' 

~ .. ,.., .... * ... ... , ~ • • -.. 
-~ 1,.1 ..:• · .. 1, ( .l ·=· 
··; .:~ :: 00!' 1 9 
:'":;~·;: (:07 2 0 
~ :~ :1! .. ~ 'e: )If ~ 

~ ·,: . .., "' .., ,., ~ "' • . • • .-.. ; ~ .-.,.; ,. ;'K ."'~ 

,-. r, .-, 
;,. t.· .,:. 
, •• I"• -

=" '·' -:.· U• t·· ... -=· ·=~ . 1'-o •..J 

D .. (\ .... , 
• L '-''• 

I'\ ... - ·'"I- · ' ' 
' ·' lt ,· c. 0 

D. 

D. 
rr . 

.r· •• , ~. 
~ '· .:· r. ..• - . 
~- ,_. .:.. 
•':"• .. , .-. 
..;;. 1. .,:. 

::-- ,., ":• 
·..:· ·J ·-· 

4 t'o ... , 
L t • ·::0 

1 t) 3 
1 r,· -=· •. ·-· 

00 ?2 (1 

00731 

O ir 7 -~2 . ' ~ 

0 0 73 3 
0 0 73 4 
('o o•f -::" •":- I' • v .. ,....., ._, 

0 
,, .., -. .
:..• e-" .j 0 

00733 

007 4 0 
Ofl '741 . ; . 

. . .. .. ~ . . .. ,. . · ~ ~ 



E.2 YDRTEK LISTIHG 

0016~0 0·14514 R 
001651 OOZOOO A 
00 16!H~ 015470 R 
0 0-1.653; 000011 A 
0 016:54 001662 R 

. 
0 0 1 6:5:5 0 1 4 0 0 3 . A 
00 16~6 001000 A 
001657 101623 R 

001660 000000 A 
0 01661 
0015t.2 
00 1663 
a·o 16 64 
00 1665 
0Ql6 66 
00 1667 
00 1670 
001671 
001672 

. . 

000000 
1 eo i!!4o 
146715 
140704 
12oa4o 
142301l 
14!304 
120240 
141703 
1417-Q3 

A 
A 
A 
A 
A 
R. 
A 
A 
R 
A 

00 1673 000000 A 
0 01674 006030 A 
001 675 000546 R 
0016 76 0.1500::5 A 
00 1677 001010 A 
001700 001703 R 
0017 01 001000 A 
0 0 1702 002404 R 
00170 3 01:5006 A 
001704 006140 A 
')0 170:5 ooeooz A 
001706 0~1010 A 
0017 07 002064 R 
00 1710 006120 A 
00 1711 000002 A 
00171Z 001010 A 
001 713 001716 R 
0017 14 0 0100 0 A 
00 171:5 802073 R 
00 1716 015012 A 
0017 17 006140 A 
0 017'20 000015 A 
00172 1 001010 A 
001722 00172~ R 
001723 0 01000 A 
00 1724 001767 R 
00 1725 095311 A 
00 1726 057000 I 
00 1 727 01~030 A 
00 1 730 00501 2 A 
0 017 3 1 0061:50 A 
0 01732 000.004 A 
001733 00 101 0 A 
00 1 73 4 00176 0 R 
00 1 73 5 015027 A 
00 1 73 6 0061:50 A 
00 1 737 000 00 1 A 
00 1740 001010 A 
0017 41 002324 R 
00 1 7 42 006017 A 
00 1743 000502 R 
00 1744 001010 A 
00 1745 002363 R 
00 1746 005311 A 
00 1747 006057 A 
00 1 750 000502 R 
0017~1 00:0012 ~ 
0017':52 00:5001 A 
00 17:5 3 0060~6 A 
0017:54 000:506 R 
0017 55 O:i7000 I 
0 017:56 001000. A 
0017~7 002363 R 
0017 60 005021 A 
0017'61 0061:50 A 
00176~ 0 00002 A 
00 1763 001010 A 

761 

762 • 
763 S201 
764 

765 • 
766 $210 
767 S211 
("68 S219 

.. •. . 
• 

769 
770 • . ~ 
771 • 
772 • 
773 • 
774 • 
775 • 
776 • 
777 • 
778 !I 
779 • 
780 • 
781 • 
782 • 
783 • 
784 CRAS 
78!5 

786 
787 

788 

7~9 
7 90 . . .. 

791 
. .. 792 .. 

?93 

79S 
796 

797 . . 
798 

799 . 
sec 
SOl 
802 
803 

804 

805 
806 

807 

808 

809 

810 
811 

812 
313 
814 

815 
816 

• 

817 CRASI 
818 

819 

' 

•• 
• 

ftRDGRAM PAGE 12 LISTIKG -PAGE < 348 ) 

·cALL ' LDDUT,9,S219 DUTPUT TD LD 

. 
S2tt · UDRD 
S~OO RETURN 

S03 00743 
S03 007 44 
S03 00745 

0 
0 

SAVED LOCATION OF UDRD 
SAVED WORD 

S03 
S03 
S 03 

DATA 
DATA 
DAT~ • MMAD DDDD ecce• D. 1 0 3 .... .. 

• • 

EJEC 

ROUTINE 

CALLING 
CALL 

.. . 

TD DETtR~INE 

SEQUEHCE 
CRAS 

• • 

, -
... 0 ' . : .. . 

. . I . 

• 

( . . 

N~XT . ~OM ADDRESS ... . . 
/ -•. 

RETU 1 '·: NE~T·· ~D" ADDR IS STORED IN •NRDM•. RD" ADDR SELECT IS 
A 12 BIT UDRD UH£RE THE UPPER 4 BITS DESIGNATE A 

S03 
S 03 

·SO 3 
S03 
so 3 
S03 
SO?. 

SPECIFIC 5lZ CONTROL STDRE PAGE. 

THIS ROUTINE USES 
COHTRQL ROM UDRD: 

ALS D USED: 

ENTR 
LDXI 

LDA 
JA·z 

JMP 

LDA 
SUI! 

JAZ 

ADD I 

JAZ ill 

..IMP 

LDA 
SUBI 

JAZ 

JI'IP 

DAR 
STA 
LDA 
TAB 
ANAl 

JAZ 

LDA 
A NAl 

JAZ 

LDAE 

JAZ 

DAR 
STAE 

TAB 
TZA 
STAE 

STA 
..IMP 

T BA · 

DRDM 

XT' 1 
*+4 

CR:50 ' 

xs' 1 
2 · --- 'J 

CRA4 

2 .. 

CRA'5 ; · 

XIHCt1 
13 

CRAO 

lMD 
XA' 1 

4 

CRASl 

XB, 1 
1 

CR3 4 

JSPT 

CRAX 

JSPT 

STACICa2 

II'ID 
CRAX 

ANAl 2 

JAZ ~-. ·· cr.AO 

• 

. 
TH£ FDLLDUING FIELDS DF THE 
T.s.G.Ts,Ar.Fs.Ms."T•tiMC 
IRG2•INTFeiNTAtiNPF,tTMUX 

•• ADDR DF ROM FIELD TABLE 

CURRENT 
... 0 ~. 
~ .;, 

"'0" ~ . ., 
so 3 
S03 
S 0 3 
~ 0'?. ~ ~ 

~· (j .... .,) v .;.. 

GET TEST COHTROL FIELD S03 
S03 

TEST STATUS LOGIC? T=O=DISABLE TEST LOGIC S03 

~03 
$•10 ·- ? S03 

YES- S 03 

• 
·- 1.) • ., 

NQ- . . 

IM FIELD 
1"-"'D ? 

YES 

ND 

SET BRANCH / PUSH-PDP FLAG 
A FIELD 

PDP '? 

NO 

CHECK IF PDP UITHDUT JU MP 
10 SET '? 

ND 

S03 

S0 3 

.... .. ~ ;:,. u ._. 
..-. 0 ~. 
-~ ..,) 

$03 

~o .... ~ .;, 

•:· n '" ._ .. \ •J 

.... 11 ':· 
· .!> .. .., 

:"'• .... """ ·-> ,_, .:_, 

S: 33 
(""' ,, ..... 
.;) .... ..:· 

<' 0 ~. ·.) .;. 

. :; AI;J"ACK PC INTER ••. f) ~. 
' -·~ . ...;I 

. . 

STACK EMPTY- DC STANDARD PAGE BRANCH 

REMOVE TOP ITEM DF STACK 

CLEAR EHT:RV 

CLEAR PDP F'LAG 
PERFORM STAHDARD PAGE IRANCH 

PUSH ·T 

ND 

D 03 
D 03 
D 0 3 

·n o 3 
S03 

"()" .) .;, 

$03 

00746 
00747 
0 0 748 
00749 

00750 
00751 
00 752 
00753 
0075 4 
00755 
00756 
00757 
00758 
0 0 7 5 ·~ 
0076 0 
0076 1 
00762 
007 63 
0076 4 
00765 
00766 

00771 
00772 

00773 

00774 
0077:; 

00776 

00 77 7 

00778 

00779 

007 8 0 
0078 1 

00782 

00 7 83 

00734 
00785 
00786 
00787 
00?~38 

0 0 7 8 '3 

007 90 
0 0 79 1 

00792 

00 :"93 

00794 

00795 
00796 

00 797 
()!)7 9 8 
0 0799 

0080(1 
00801 

00802 
00803 

00804 

• 



" 
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E.2 YORTE X L TSTI NG PROGRAM PAGE 13 Ll ST HI G P AGE < 3 4 9 ) 
·-

0 0 1 76 4 
001 76 :5 
0 017 6 6 
0 01767' 
00 177 0 
00 1771 
0 0177 2 
00 177 3 
00 1 7 74 
0 0 1 775 

00 1776 
00 177 7 
0 0 2000 
''" .... 00 1 J u c. ' 
0 02002 

002003 
nn-::>n04 - ..., ~ .... 
0 0200 :; 
0 0 20 06 

00 2 00 7 
OU20 1 0 
0 020 1 1 
00 201 2 
0 0 2013 
00 2014 
00 201~ 
002016 
00 2 0 17 
00 2020 
0020 21 
8 020 2 2 
00 2 023 
00 2 0 24 
0020 2 5 
002 0 2 6 
"'" '""'""~ ... '·' ": c. u c. ~ 
·.'02030 
00 20 3 1 
00 2 032 
., .... ":) " ":> .., 
..,""'-UoJ...., 

00 2034 
G0203 :::i 
002 0 3 6 
00 20 37 
':002 040 
1.10 204 1 
.... ..... _ ..... "" """ 
'·' IJ C. t.l ~ C. 

002:J 4 3 
0020 44 
:00 204:i 
·~ 020 46 
00 20 4 7 
002 0 50 
002 0:51 
,, 0 -::> 0 c "' 
"' ~ ..J '-

002 053 
002 0~~ 
:::0 20 5 5 
002 0::! 6 
0 0 2 0:5 7 
00 20 6 0 
OC 20 61 
002062 
002 063 

002 064 
(102 06!5 
002:J66 
OOC::0 67 
(: 02 07 0 
t'\f'\_f"'' ..,. 
• · .... c ~· r .1 

002072 

"Q'"'r'~ """' u c. ·.• ( ~ 
00 2 07 4 
" ....... - ('\ .., C" ,_, IJ c. ._, ( ..., 
,._ n --. n .., 6 
•JVC. Vt 

Oc .... .., ... ... 
C.Vt'~ 

002 10 0 
002 1 0 1 

0 0 1 7 6 7 R 
0 0 10 0 0 A 
002 3 6 3 R 
0 0 :1 0 0 1 ~ 
0 5 7 0 0 0 I 
G l~ 0 0 7 A 
006 1 50 A 
00 0 004 A 
00 10 1 0 A 
002007 R 

0 1 ~0 61 A 
001010 A 
00 2 007 R 
0 1:i 0 6 2 A 
155000 A 

00 60 1 0 A 
0 00777 A 
0 0 1000 A 
101 5 73 R 

01~00 ,. A 
0 06 1 :5 0 A 
00000 4 A 
0 0 101 0 A 
0 020 1 6 R 
00 1 00 0 A 
"' O .... n .... ..., "' u C,l.,. ..;, .;," 

0 15 0 1 2 A 
00514 0 A 
00 0 0 03 A 
00 1 0 1 0 A 
0 02 36 3 Pi! 
00 100 0 A 
0 0 2104 R 
01 5 06 7 A 
00 1 01 0 A 
0 0 2 0 4 4 R 
00 5 001 A 
0 0 10 00 A 
002 14 2 
015012 
006 14 0 
0 0 0 0 0 3 
00 1 0 1 0 
0 020 :57 
(l 06 l4 iJ 
00000 3 

R 
A 
A 
A 
A 
R 
A 
A 

...... 0 1 .. 
\.~ \.1 J. I '·' A 
0 0 2 0 2:i R 
01:50 1 2 A 
0 06 14 0 A 
0 0 0014 A 
001 0 1 0 A 
00214 2 
0 06 1 4 0 
000 0 0 2 
00 1010 
00167 3 
00 1 00 0 
0 0 3077 
0 1 ~ 00 0 
0 02 0 00 
001227 
"' "' 1 "',..,.-. U V '.' U t..l 

0 03 07 ? 

' 

R 
A 
A 
A 
R 
A 
~ 
A 
A 
R 
A 
R 

0 15 0 07 A 
00 61 ~0 A 
0 0 0004 (1 
00 1 0 10 A 
00207 3 R 
" n . ,..,.., ..... 
1.' ~ 1 1• 1 u ,_. 

00 -::--:-,..~ R '- ·-• O .... 

0 1 ~ 0 0 6 A 
00 1 0 1 0 A 
.. ...... 1 " ... ~ U V C. \,I ..,. , , ,_ ,... , .A ,._ A 
V \,I 0 .i, "'t 1.1 1"1 

" " " 0 ,... .-, ,., u uu v .; . h 
,... " . " ... .... ,.., 
U\.1 1 \.I J. 'J H 

00240 '-'- R 

820 

8 2 1 
822 
3 2 3 
82 4 

82 5 

CRAO 

826 • 
8 2 7 
828 

J MP 

TlA 
S TA 
LDA 
ANAl 

.J AZ 

T.=O t. S=O 
L DA 
J AZ 

CRA X 

IMD 
~ G , 1 
0 4 

CRA2 

I. G=X1XX 
I tHF' , 1 
CRA2 

YE S 

RE S ET BRANCH / PUSH - POP F LAG 

G= Xl XX ? 

NO -

AN Y 
NO 

INTERR UPT PENDING ? 

FF 

8 -2 ::1 
83 0 
3 3 1 
3 32 

LDA I NTA,t GET I NTERR UPT ADDR ESS FRO M I / 0 • MA SK ~IT H 
ANA XTS tl TS r i ELD AND US E F OR NEXT ROM ADDR 

·········~······ .. ~~··········· LDA I 0777 • CO MPLETE IN TE RRUPT S I MULATION ~ILL NOT 

833 CRA S ~ EE DON£ NOW. USE LAS T CO NTROL ROM 

~ "" 4 4:).,:.. · ••••••••• ~••a•••~~ ~••••••••••• ~ D DR ~S DEF AUL T. 
ll DET ERMI NE If NE XT ADDRESS COMES F RO M DEC ODE RO M. S3 !i 

9 3 6 
8 3 7 
8 38 
8 3 9 

• YES IF': 1'1 0 IN TERR UPT PENDI NG, AND G=X l XX 3. l MC= Ol lO t AND AN 
ll! INT ERRUPT IS NOT BEI NG PR OCESS EDCI NPF =O) . 
CRA2 L D~ XG,t 

842 
8 4 3 

3 4 4 

8 45 

8 4 6 CRA.21 
8 4 7 

• 

k l 
M IA I 0 4 

J AZ 

JMP . 
LDA 
SUB I 

.J AZ 

JMP 

LDA 
J A2 

' . . 
~+4 

CRA2 A 

XIMC ,l 
~ 
~· 

CRAX 

CRA S .,; 

I NP F' •1 
CRA 3 

G = ~< 1 X X ? 

t HECK I F · BRA NC H TO DCS . .. 
. 

I M :: 011 1 1 

P AG E BR ANCH 

NO-

IN T BE ING PR OCESS ED F LAG SET ? 

• 

8 48 
849 

TZA 
J MP CR A6 ! ZER O B- OFr SET AND FORM BA S E ADD R 

8 ~0 CR A!A 
8::! 1 

8 5 2 •' 

S~ 3 

... . 4 0 ..... 
. 
f . 

S::S ::I CRA3 
8~ 6 

SS7 

8~ 8 

859 

86 1 CRA2 C 
862 

863 

864 ll 
86 5 • 

LDA 
S UB I 

J AZ 

SLIBt 

J AZ ... 

LDA 
su m 
J AZ 

SUB I 

J MP 

LDA 
CALL 

J i1 p 

X! MCt1 
3 

CRA2 C 

3 
.. 
, . CR A2J : • · '-

CRA6 

2 

CRAS . 

CR? OA 
! 

X T S' 1 
PG OK 

CR7!J A 

11'1 =3 

I I'! = Ol t O 

YE S 

DI SA BLE D- RO M 
ADDR SELE CT 

IF S =O AND I MC• 1 1 0 0 . 

IF REQ I /0 ~ DI S AB LE D- ROM 

GE T NEX T ADDR r ROM DEC ODE 

GE T P AGE 
S ELEC I CCS AND DCS FOR PAGE 

' 
GO TO DCS F OR NEX T ADD RESS 

IM C=1110 

86 b ll CHEC K FOR PAG E ADDRESS JUM P : 
8o7 • IF YES , TS F I EL D SPE CiriES A· 

YES IF G FI ELD 
PAR TICU LAR 5 1 2 

NOT= XOXX 
WOI'' r' CONTROL 

86 8 ~ STORE PAGE. 
8 69 CRA4 LDA XG, l 
870 AN Al 0 4 G= XO Xl< '1' 

8 71 JAZ 

872 ...• ·-· ._, trr· CRA X NO - F ORM PA GE JUMP AD DRESS 
,.. ... _ -
o t.:> '"' 
8 74 • IF S=3 • GO TEST ST ATUS CD NDI Tt ON 
875 • FORM B- OFFSE T P ART OF ADDR IF AB FI EL D 
876 ~ OTHE RW I S E B- OFF'S ET I S ZER O 
8 7 7 C R A~ LD A XS •l 
878 JA2 CRA S 

8 7'3 
~~ n 0 0 ,_. 

3 

C R 30 

S= l 
... _ .... . 
..> - ..:> · 

OR 2 ? 

GO TE ~ T 

I S NOT 1- DR- 2. 

STA TUS CON DI TI ON 

FF 

D 

D 

rr 
Ir 

.. .. -· · ---·-~-·-------------·· ~·4·----- ·------ --· ---

S:03 0 08 06 

S:03 
-:· o .., ..... - ..;; 

S0 3 

,_ u- ~. 
~ ..;. 

SC 3 
S 0 3 
~-. (• ..-, 
• .)- ) .;. 
<- • • • ... ..). v ..;. 

$ 03 

.. -. ft ·") 

..> - -· .. u· ~. 
o,!-o .,:. 

.,.. u·· "' . .;:. .;_, 

S 03 

l" • , ·""I 
.::. ! J .;,. 

s: c:;: 

c-.,.. .... 
-.') IJ .;. 

<:"" ..... ..... ..... •} . .::;. 

"c:" ,..? 
"' •J ·-· ... ~ ~ .. ~ ,_, -:.· 

"'' ,·, ·:. .. ... ·-· 
,., .... 
·-· ·-· 
f• ·:· -· ·-· 

C ....... , . ,, .. :· 

0 ~~: 

0 ··:, 
'• 

... . -. 
Ll ...:• 

~ ,·, .-. 
v •. · ·:> 
~· .-. •") 

·!- ·-· ~~ 

("'>- .. • .... 

-~· IJ .:,. 
,.., "' --~- 1,,' ,:, 

<:'· .- . 
~ IJ .,:. 

~-· .... ··· 
-~· ..... . ;. 

("'> .... - . 

-.> ·J ..:· 
' n ~, 
·:> ·~ .:,. 

:-- ,•, .... 
,_! lJ ..:· 

00 8 07 
00808 
00 8 09 

0 081 0 

0 0 8 1 1 
008 12 
00813 

00 814 
00 81 5 
008 1 6 
00 81 7 

00 81 8 

00 81 '3 
00820 
00 821 
00822 
0 0 C• '=' '"' VL-..:0 

00 82 4 

00 ........ "' OJ t': ._1 

00826 

(' (l ..... . .._ ... 
1'- 0L..I 

(,0 828 

00 82 9 

0 08 31 
00832 

00833 
0 0834 

00 8 35 
0083 6 

0083? 

00 8 38 

Oo "' ·' f' 
0 .... ·' 

IJC34 1 

0(1842 

l.. r1 ·=· 1. ":• I :,, ·- · •' -• 

(: li -=- "' 4 ........ ~ 

oo ::: 45 

(10 8 4 6 
Ol-.q 4 7 

• ' ..J' • 

0 0 
,..., .• ,..., 
·~ "'t : • 

0 0 f;:: 4 ·:; 
,, ~· 8 t;' ,... 
'J'J . . Ju 

I) 0 8 5 1 
00 8 52 
.... ... .-. (;' ...._ 
'·' .... 0 .,.) .;:, 
., t"l ... C' 4 
\J C• ... • 

f . ,·, ,-, r c: 
.• U C• '-' ._., 

00856 

" ,, ,... C' .., 
IJ 1,1 ·~ ·- · ,' 

(1(18 5 8 
0 ...... .,.~ IJ ·=· ..... , 
oo :::6o 
00861 
1)0 862 
00 8 6 3 

"n ..... ~ . '.J • r.:• b ... 

OCI8 6 ~; 

·- - .... - .. -.. . .. -.,--·--·. -·---- ---· ........... ___ . ....._._ -··- . ···----·· .. .. - ··--- . .... ···~ 
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E.2 ~ORTEX LISTING PROGRAM PAGE · 14 LISTING PAGE < 350) 

0 02102 001000 A 881 
ll 02103 002126 R 

JMP CRA7 If S=1 DR 2· THEM USE TS FOR OFFSET 

. . . 
0 0 2 ·1.0 4 
00210:5 
00 2106 
00 2107 
0 0 2 110 
0 02111 
0 02112 
00211~ 
002114 
00211:5 
0.0 2 1 1 s 
0 0 2 1'17 
u0 2120 
0 0 2121 
00 2122 
00 2123 
0 02124 
00 2125 

00 2126 
00 2127 
G0 2130 
O OZl~l 
0 02132 
0 0~133 
0 02134 
0 0213:5 
00 2136 
C02 137 
00 2140 
0 02141 
002142 
0 0 2 14~ 

01:501 2 A 
006140 A 
000016 A 
001010 A 
002142 R 
00:5311 A 
001010 A 
002142 R 
01:5011 A 
001010 A 
00!12 6 R 
1106140 A 
0 0 000 3 A 
0 0 100 2 A. 
00212 6 R 
00~0 01 A 
001000 A 
0 0 2142 R 

01:5011 A 
006140 A 
0 0 0 002 A 
001' 010 A 
00214 2 ~ 
01:5012 A 
00614 0 A 
00001~ A 
00101 0 A 
002142 R 
01:5 0 0 0 A 
004241 A 
006 0 :57 A 
00 3 427 R 

002144 01:5001 A 
0 0214:5 004244 A 
OOZ14f, 0:57000 I 

0 02147 01:5004 A 
002 1~0 0 0 614 0 A 
002 1:11 000 00 4 A 
0 021~2 001004 A 
002 153 00216 5 R 
00 21:54 0 0 613 0 A 
00 21:55 00434 0 A 
00 21:5 6 05471 3 A 
002 1:57 01:5 0 5 2 A 
00 2160 0 03 0 0 0 A 
00 2161 00 30 7 2 R 
002162 1:54710 A 
00216~ 001000 A 
00 2l64 002231 R 

- . . . . . 
(.1 0216:5 OHS0~4 A 
1:'02166 00101ft A 
00216 7 002 2 27 R 
00 2 170 OO:!S311 A 
1) 0 2171 0 0 1010 P. 
0 02172 002 2 2 3 R 
0 02173 00::5 3 11 A 
C IJ 2 174 00 1010 A 
00217::5 002 ~ 0 3 R 

002176 01::5072 A 
00 217 7 006130 A 
~• 02 2 0 0 0 000 3 6 A 
002 2 0 1 0 0 1000 A 
002 20 : 002 2 31 R 

01~060 A 
054665 A 
0 1::5 0 64 A 
004241 A 
13 4 6 62 A 
0~4661 ~ 

A 
A 
A 
H 

sse 
S S 3 
S84 

88~ 

886 
S S7 

888 
889 
\ ' : : 

S90 

891 

892 
893 

8~4 
89.:5 
8,6 

. . 
897 

S98 
899 

900 

901 
902 
9 0 3 

~'~ DOtt"'T USE 
CRA8 LDA 

TS FitLD - rOR J-DFrSET 
XI11C•1 

If I/O . REQUEST CII't=E/f) 

• • • •• . . ... 
• 

SUBI 

JAZ 

DAR 
JAZ 

LDA 
.)AZ . ' • . . 
SUB I . 

9 

TZA 

14 ' 

CRA6 

CRA6 

XAB•1 
CRA7 

3 

C R A 7 .. . ·' 
' ' • . !. 

JMP CRA6 

• FORM B-OFFSET 
CRA1 LDA XAB•l 
. . ~ 

CRA6 . . . . . 

!UBI 2 

JAZ 

LDA 
SUBI 

.J AZ · 

LDA 
LRLA 
STAE 

CRA6 . . . . 
X Il'fC el 
13 

CRA6 

XTS • l 
1 
CRBO 

.. 

f. 

IM=E 

Irt=F 

AB FlELD=O 
.. . 

' .·. · ~1=3 ··: ·. '· ~ n 
. . 

~ I ' • • •, ,, .. 

• 
'- • ~. 0 • 

AI F.:lELlf .. 
.. • 

JUMP If .IT 1 ttDT SET . 

Irt=D 

DO NOT USE TS 

PUT TS FIELD IttTC BITS 4-1. 
Jl ITS 0 &.5-8=0. 
STORAGE FOR B OFFSET. 

904 • 
90~ • FDRM BASE ADDRESJ: Af fiELD !NTC BITS 8-4, BITS3-0 A~£ ZERO 
906 CR10 LDA . XAF•l GET AF' FIELD 

ff 

Ff 

fF 

FF 

D 
D 

D 

!I! !fdl! • • !I! !I! .. 

S 03 0 .0867 
•••••••• 

!l!!l!"f.!l!ll{lf!llf!l! 

S03 008 6-8 

$03 

S03 

S 03 
S03 

S03 
c 0 3 
c 0 3 

c 0 3 

00869 
0 0870 

0087 1 

0087 2 

0 0 3 7 3 
0087 4 

00 3 75 
0 08 7 6 
0087 7 

00378 

03 008 7 9 
0.3 0 0880 

03 

...0 -. ...... ~· 

-::· 0 .0:• ...:. v 

0088 1 

00882 
00 8 83 
008 84 

907 LRL~ 4 POSITION F'CR UPPER ~ BITS OF BASE ADDR S0 3 

0 0885 
00 886 
00 8 87 
0 08 8 8 

908 STA CRBA STORAGE FOR BASE ADDR S 03 
909 • . S03 
910 • F'DRM A OFFSET: THE UPPER FOUR BITS A~E ZERO. THE LC~ER ~ BIT S ARE SC 3 
911 • SET BY SELECTING 5 CCNTlQUCUS BITS CF INST RE G2 <IRG2 S03 
912 • VIA THE FS FIELD• AND MASKING THEM ~ITH :5 BIT S S03 
913 • Of THE "T/MS FIELD~, OPEN BIT POSITIONS AR£ FOR CED S 0 3 
914 • TO "t•([X,FOR FS=O: SELECTED IRG2 BITS~OXXXX> S03 
91~ CRt' LDA XFS•1 ~ 03 
91 6 SUBI 4 FOR FS <4• FORCE UN US ED POSITIONS TP ''1'' SD3 

917 

918 ' 

<J19 
920 
921 .. 
922 
, 2 3 

,24 • 

JAN 

ERAI 

STA 
LDA 
XEC 

ANA 
JMP 

9Z=s • S,[CIA~ 
926 CRlj' I;;DA 
927 JAZ 

-

CR17 

04340 

CRTS+2 
IRG2•1 
CRTS+2 

CRMl 
CR30 i· 

PRDCESSif1G 
xrs.t 
CR23 

FOR 

... . . 
~ 

GC PERFORM SPECIAL PROCESSI NG 

rORM LSRA TO SELECT THE SPE C! FIED 5 

BITS Of' IRG2 

RIGHT JU'STIF'Y SELECTED BITS 

USE ONLY :SLSJI"S 
GO MASK SELECTED IRG2 BIT S 

rs <4 • . 
f'S:rO '? 
YES-

'· 

S 0 3 

S0 3 
S 03 

.:; 0 3 

.,.. o· ..,. ..... . ... 

S03 

,-. (• -. 
·~.,..,;;, 

00 ,-,,.. ..... 
C.O::' 

00 8'3 0 
oo:=:91 
0089 2 
0 08 9 :3 
008 94 
008 '.3 :0 
00896 
0 fl .;;. •:0 7 .. "-' _, .. 

00898 

00899 

00 '3 01~ 

00 '301 
00902 

0 0 90 3 
00904 

00'30 ~ 
00'306 
(:(19(17 

.0 0 s 0 ~· 

• DAR 
JAZ CR21 

. . .. 
. " 

F'S =OOOf ? 
YES- · 

so:;: oo·3 o9 
S03 00 '3 1 (1 

930 
9 3 1 

932 • 
9 33 
93 4 

.. 

DAR 
J AZ 

rs=oott 
LDA 
ER AI 

JMP 93:S 

936 
937 
93 8 
939 
94 0 
941 
942 
9 43 
944 
94:S 

• FS~OOlO 
CfU9 t.DA 

STA 
LDA 
LRL~ 
ERA 
.STA 
L DA · 
LRLA 
ANAl 

CR19 

tfSTP•l 
036 

CR30 

I'IBYC,l 
CRTS+2 
n ~ . 1 
1 
CRT ~ +2 
CRTS+2 
IRG2d 
2 
0 10 

• 

F'S=0010 ~ 
. YES-

STEM f/f 
FORCE THE 4 MSB"S TO •t" 

GO MASK BITS 

MEMORY BYTE DESIG~ATOR 
TEMP STORE 
PUT STATUS OF DS f/F 
INTO BIT POSITION 1. 

PUT BIT .ONE 
IRG2 WORD 
MA SK Off BIT POSITION 

. ' 

S03 0 ·09 11 

<"· • •, "'• ·-> 1..1 ..:. 
-::-· n......, 
·~ .... . ;:,. 
"' 0 ·:· ..> .... 

$ 03 

S 03 
S 03 
s Q :3 
$ 03 
S 03 

c 0 3 

009 1 2 

009 1 3 
009 1 <-
00 '315 

00916 

00 9 17 
(1 0918 
00919 
0 092(1 
00921 
009 2 2 
00923 
00924 
00 9 2 5 
00'326 

00 2203 
00 2204 
002 205 
002 206 
C0 2207 
Otl 2 21 0 
002 211 
1)'0 2212 
002 213 
0 022 1.4 
002 21:5 
0 02216 
0 0 2217 
002220 

01::1 0 ::52 
0 0 4242 
00 61:50 
00 0010 
1 346:54 
0546:53 
006110 
000024 ' 

A 946 
A 947 
A. 94 8 

ERA . 
STA 
!JRAI 

CRTS+2 
CRT S +2 
0 24 

INTO BIT- POSITION 3. 

FORCE BITS 4 + ~ TO "t• 

.,.. r. .-. 

.;. <J ..:> 
S:l) 3 
S0 3 

0 092::' 
Q:j 9 2 :3 
0092':; 

A ..... .. .. . h ' ' 

. 
~ 

. 
\of 

........... " . .. . ..... ... .. .. .. . .. ... -
• 

- - ---------.- -

• 

• 

.. 



• 

E.2 YDRTEX LISTING PRO GRAM PAGE 1:5 LISTING PAGE ( 

0 0::' 22 1 
0022 22 

0 022!'3 
0022 24 
00222 ~ 
00 2226 

0 0 2 2 27 
00223 0 

00 ............ 1 c;. .:,..;. 
,.., "' ""' .... ...... .., .; ucc. ..:>c. 

0 02233 
00223 4 
,, 0 .... "'"' ....... u C.C:...:>..J 

00 2 236 

0 0 2 237 
00 2 2 4 0 
0022 41 
"0"""" 4' , . .. ~ ._ ... 
.... 0 ~ --- '+A "" ·- .... ..... ._ 
,._ .... ~ ....... ..... 
1.,1 u c. c. "" ~ 
0022 44 
002 2 45 
00 2 2 46 
0022 47 
0022 ~0 
0022 ~1 
0 0 2 2 ::12 
t" ., , , ..... - ....... 
l j \} -::. .:. .J ~ 

00 2 25 4 
00225 ~ 
0022 ~6 
0022 :57 
00 226 0 
0 02 2 61 
0 0 2 262 
'' ""> '='6 ~ ..... ..... L.. ._ v 

1.1 0226 4 
U0 2 265 
0022 66 
0022 6? 
(10 2270 
00 2 271 
0 02 2 72 
0022 73 
0022 74 
0 0 22 75 
0022 76 
n n~-:> .,., ..., .... ._._,, 
8 023 60 
002 3.01. 
002 302 
0 0 23 03 
~,.. ~ .... I'\ .. 

.... '·' ~..:. ·~ u ... 
00 23 05 
00 2 3 06 
G023 07 
00 2 3 10 
0 02 3 11 
0 !0'\ .... ~ .. ~ v .: . .,:;.. J. c. 
'' I ' ' '= =' .., 1 .., 
·.. .... I- ""' ......, 

00 2 3 14 ........ ...... .... ... 
UUC. ..:>l-.J 

:.J02 316 "" ""-- ·-:..• '· ' .:: ~ .L l 

0 0 23 20 
OC 2 32 1 
(. 0 ? .., 2 "" 
.... '- ,.J '-

002 323 
00232 4 
00 2 3 25 
00 2 32 6 
"o----~.. c. ,.j c. t' 
00 23 30 
1"\ t'\ ..... ........... ... \) c. .,:. v J. 
.... , .... ................ 
IJ ._, C. •:,0 .,:0 C. 

0 023 33 
"') '"' '""'"'4 o I I C. ,..:.~ 

l··o "':o ....... ....... C' ... ~~ ~,.J 

002 3 36 
" 0 ... '"'I ...... ..,. IJ t::. ,.:, ._:, t' 
t"\ "' '""' ...... ,. " v '-' c. -~ ..,. '"' 
0023 41 
"' "" '"' "'"'"'"'"" .... ._, ~ ·~ ..,. .:. 
0 0 .... .... ·' .... 

("', .,jo .,. ·~· 

o'o:! b:n c 
002C:31 

006010 
00003 7 
00100 0 
C0223i 

A 
R 

A 
A 
A 
R 

00 60 1 0 A 
000037 A 

0:57000 I 
01~003 A 
004244 A 
13~002 A 
157000 
057000 

T • 
T • 

117000 I 
117000 I 

0~50~7 A 
0 17000 I 
~a·"'o" V .&. V C. 

101673 
01 ~ 02 1 
0 04 2 :54 
054047 
01::S 02 Z 
0042:53 
11 4044 
C5404 3 
Ol::S 023 
0 0 ·~252 
114 0 4 0 
U~403?' 
0 1:5 0 24 
00 ~ 2 :S1 
11403 4 
0 54 033 
Ol::S02:i 
004247 
11403 0 
O:::i4 027 
0 l:S 026 
00 4 2 44 
114 024 
0::1402 3 
o i~.027 
11'40 21 
005 0 12 
01 7 00 0 
006 14 0 
0000 ~ 0 
001 0 0 2 
0 0f 32G 
006010 
000506 
1270 0 0 
00 ::1 014 
06500 0 
047000 
OO:i001 
05 7 000 

A 
R 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
I 
A 
A 
A 
R 
A 
P. 
I ,, 
H 

A 
I 
fl 
I 

O:i40 02 A 
00100 0 A 
1 0167 3 R 
00000 0 A 

00601 () A 
000506 F: 
0 01 000 A 
00 f 32 7 
0 0 60 1 0 
0 00 50 6 
12700 0 

R 
A 
R 
r 

00::1311 A 
00~01 2 A 
, .. , ,..,,.., "' , .. 
I) J. 0 •.f \.,I f .' r-4 

r. ~4 ""-- ........ _ ••. .t VC. t" M 

004351 A 
0061~0 A 
00001 7 A 
002000 ~l 
00122 7 R 
" "c "' o ·· ~ v v t '·' ..,. ,., 
002 3 4 4 R 
~a·nt"\n " 
lJ I J. '· U 1.) P'1 

Go ~""'~""' n c. .::1 ( .;. r-.. 

. . -
.. . ~ -: r 

JMP 
• .. 

; 

CR30 GO MAS·K· BITS 

. 950 
951 

!I F'S= OOOl 
CR21 ' LDA I 037 FaR CE ALL ~ BITS TO 

GO MASK BITS 

.. 1 •• 

952 J MP CR3 0 

9:5 3 ll FS= OOO O 
954 CR23 LD AI 03 7 FOR CE ALL ::I BITS TO II 1 U 

9:5ei 
956 
957 
958 
95 '3 
9 6 0 
961 
962 
963 
9 6 4 

• CDME HERE roR MASKIHG CF SELECTED I RG2 BITS. 
THE MS • FIE LD MT MA SKS MSJ OF SELECTED ~ B1T S, F IE LD 

• MAS KS THE OTHER 4 BITS. 
CR30 ST A CRA D TEMP STORE OF SEL ECTED IRG2 

ll 

CR32 

965 ll 
9E>6 
967 
96 8 
969 
970 
-;71 

~72 
'37 3 
974 
97~ 
976 
977 
973 
979 
980 
9 81 
98 2 
983 
9 8 4 
0 .., • ., 
70 .J 

986 
9 8 7 
9 .88 
98 ,9 
~9 0 
".:191 
99 2 
99 '3 
9 9 4 
9 9 5 
996 
997 
'9'3 S 
9 99 

1 000 

lG Ol 

1 002 
1 0 0 3 
1 0 0 4 
10 0 ~ 
10 06 
100 7 
1 0 0 8 
1 00'3 

. . .. ; . 

• 

LDA XMT ,l MAKE~ BIT MASK OUT 
LRLA 4 OF THE ONE BIT MT FIELD 
ERA XMS,l AND TH E 4 BIT M$ FIE LD . 
ANA CR AO MASK IRG2 BI TS . 
S TA CRAO STORA GE FOR A-OFFSET 

FO RM EFFECTI VE NEXT ROM ADDRES S BY INCLUSIVE DRING 
BAS E AD DR L A- OF FSET L B- DFFSET. 

ORA CR BA BA SE ADDR ~ A- OFF SET 
ORA CR£ 0 ~ B-OF FSET 
BSS 0 
S TA NROM,l 
LD,:.1 IMD 
JAP • CRt:lS 

LDA · 
LRLA 
ST A 
LD A 
LRL A 
ORA 
STA 
LD A 
LP.~ A 
OR A 
S TA 
L DA 
LRL A 
:JRA 
STA 
LD A 
LRLA 
ORA ' 
S TA ' 
LD A 
LRL A 
!JRA 
S TA 
LDA 
ORA 
TAB 
LDA 
S UE I 

,. 

>: w' 1 
12 
CR33 
;.: o ::; ,t 
t 1 
CR33 
CR33 
>'" 1 ' ';' ' 
1 0 
CR3 3 
CR33 
X 'i' ' 1 
9 
CR33 
CR'33 
X X ' 1 
7 
CR ..,.., 

._, ~· 
C R33 

·~ r c ,t 
4 
CR3 3 
CR33 
>a:, 1 

'JS PT " 
1 6 

I I• 

JAP CR3 4-4 . r· 

~ DD 
T A ~t. 
S TB 
I 1'1 R ... ...... 
I . -:._ H ... , . .... 

.~ . :-s . 
... ..,.. l""t. .;,, ,... 
" E .. U• t'\ I .. 

• 

STACK 

J SP T 

0 ' 1 ..... ':) .... 
.... ~ ~~ · a 

I MD 
(" ... .., .., 
i.ot r .. oJ ...,J 

CRAS . 
. . ' ' .· . 

THI S IS THE NEXT ROM ADDR 
:BRAti CH PUSH ? 
NO -RETURti 

PO SIT ION BIT 12 
M~S K IN 

PO SIT ION BIT 
MA SK IN 

PO S ITION BIT 
MAS K IN 

PO SITI ON BIT 
P!R SK IN 

1 1 

1 0 

. , PO S ITION .. BIT 
MA SK IN 

7 

• • • • 
• • • • • 

. . 

PO S ITI ON BI T 
MA SK IN 

. .. 

ST ACK COUNT 
STAC K LIMIT 

4 

STACK OVERF"LOW --GE: ENTRY 0 

LO CATION OF ST ACK 

POINTER INTO S TACK 

'P USH ON STACK' 
!)PD A 1 E PO itiTCR 

• 

• • 

~RAN CH P USH/POP 
APDR WORD 

' 

F LAG 

10 10 CR33 · :lATA _ . . ' 0 . .. ' . . ~ 

·' ) 
r 
' 

• 

• 1 0 1 1 
101 2 • 
1 0 1 3 

·. 

1 0 1 4 ·- ' 
. 

' 

101~ CR3 4 

10 16 
1 017 
101 3 . "" .. ~ .1 t_l J. 7 . ,..~, 
.L ·-~ c. 'J 

1 021 
1022 

• 0 ..., • 
~ c-. 

C t'\ - .. 
J. IJ C. •.J 

. . . 
' I 

LDA I 

' M ~ ..J ,,.. 

LD AI 

LS RA 
ANA l 

CAL L 

JAti 

0 ' ., 

STACK 

STA CK 

JSP T 

(l . .., 
• c 

9 
1 5 

PGO K 

,.. R P E ..... . . 

-:' 

GE T ENTRY ZC:RO 

STACK A;DD RE S S 

p 0 ~ N T F.: R. I NT 0 S T A C K 
POI NT TO LA S T ENTRY 

RET URN AD DRCSS 

GET PAG E 

CHE CK 

YE$ 

IF LE GA L PAGE. 

I LL:::G AL PAGE JUMP 

BITS 

-·-···-- - ---- .. ~ ~-·--" ~ . ..... , . .... _R _ _ -<o oO ... '" .... ~- >ooO- - · - ... .. _ ..,. _ , _ _ . .... --...... 0 .... 0000 ....... 

35 1) 

• 

S :J3 

S0 3 
$ 03 
<"- .... ~. 
.:_.. 1,1 .;. 

<'· n -· ~ ·- .;. . 
<:· l.l .-. 
._;, ....... 
<-· o-· .-. :.. .;.. 

"0"" ·- · oJ 

~- u·· J*, ..:> .:J 

~ I'J •• , ..,:... ' . .:. 
~ 0 ·~ .. :;,. .;. 
.·. u· .... :;.;. ..:. 
·~· r • • -, 
.:, I) .; o 
..... ,.. ..... 
..!- '-' ..:· 

....... ~ ..::. ,_, .:_, 

" . IJ- ·:-~· .... 
...... ,·, ~ 
·~· '.,1 .,:. 

"!'"' .- • • -. 
.;; 1.,! .. :-

:; •i ·':• 
._ .. '.J ·- ' 

-~ ( ' ~ ..!- • .:.. 

·:::· ,-. ·:. ....:• \._' _, 

~· .-. ~-.:;.. •) .,j 

·:-· l-' --:-._., .... 
.r: i' ·":· ._ .. -· ,_ . 
-~· n ..,. ._. - ... 
·:· rl -:· .,._ .... , 

·':"· u· "' . ..., 

~r."' ..::. -' ..:· 
" ' f' j .... ·~ ..... 

•:, r , ·"'\ 
.. ~. t..! ..: 
.... .-. -") . .,:. \. -
·:"- .-. ·i> .... v ._. 

~ (I ':• . ' • .... .. .. 
.. - . r. .-. 
..;. · .. : .,: . 
•:"' .... .-. 
. ,) 0, ! .:.· 

, .. ,-.. -. .... _. .,:. 

.- .... "':-.;,. ._, .... • 
. .. . . . .. 
·~ · ·-· ..:· 
"':"'• .-. . ... 
-.! 1.,1 .;. 

.... ·-: ·:· . . .... ·-· 

.., •. r . . • 
,;_. ... ...;: 
.. . .... ..-. 
._,::. u ...:· 
• : · !~ ·-=-._ ...... ·-· 
.. -.. ,-! ":• 
.,:. ·-· '-' 

~ I I --=~ 
·- · v ·- · 

.. ':" f\ "':• .· ·- ·-· 
C •'j ~ I .:-

. - r --. 
·! · ·' ·-

·: t · -. ·. . ·... .,.,.. 

• 

00930 

0093 1 
0093 2 

00'333 

0 093 4 
00'335 

00 9 36 
00937 
0(1'33 8 
0 0939 
0 0940 
00941 
00 9 42 
00943 
009 44 
009 4 5 
0 0946 
009 4 7 
0 094 ::: 
00 9 4 '? 
00':350 
00951 
00952 

00'3 5 3 
009 54 
0 (1 '~ 5 :) 

00 9 5E. 
0095? 
00'358 
0 0 q .. , , 

_, ..... =' 
0096::1 
00 9 61 
C0 9 62 
00963 
00 9 64 
0096':. 
0 09 6 6 
009 6 7 
0 0 9 6:3 
rJ n ·::. ,; "'~ .. , !J .,. 

0(1'370 
oo ·:::~ 7 1 
00 3 72 
0 0973 
0097 4 
"0 ~""~ -,C.' u ';'," ._1 

0 0 97 6 
fi) (l q ..,.., . •. ( . 
Ol(l q ·.>·:· 

"" t' 'J 

,., u·· c .., .:, .... ..,. ;' / 

O (l •:. o r· .,.. v ' J 

0 0 9 8 1 

0 (1 '::} 83 
00 '3 8 4 
') r1 "' o "' ' v ;t v-• 
r., rl ! •;:t ::: E • -· _, / .._ ' 
"(' -'~ -, IJ , t ";: 0 ,1 

0 L., •::0 ,., .-. 
.... •::i ·=> , .. 0 .-. .... , ... , 

o..1 :' 0:" 
1"\ ,.o l"'\ t"''o'o 

v "' ;; .. 1 ' · ' 

0 ,, .-. •:. • U ~ 7 .'. 

,.. 1'\ ,.... .- . ' • u ._, j' ::0 ,_ 

1) 0 9 93 
c· '' -:. ·~ 4 ,,.. "' .,., .. 

0 099 5 

0 09 9 :::. 

0099? 
00998 
009'7 '~ 
01 0 00 
0 1 001 . 
0 1 0 0 ;:: 
0 1. 00 :5 

FF 

F'F' ... .. -~ "" ~· -·~ - ~. =--- .-.. ... ..... .. 

.. .... . -. . . 
-~ •.• . . ' 

. .. . . . ·- .. , .. 

G1 008 

• 
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E.2 YORTEX LISTING IUCSII'I PRtlGRAI'I PAGE 16 LISTING .PAGE < 352> 

0023 44 
00 234~ 
0 02346 
00234? 
0023~0 
0023 51 
0023 ~2 
0023 ~3 
0023~4 
0 0 23 :5~ 
0023 ~6 
0023 :57 
ooas 6o 
0023 61 
0023 62 

0· 1401~ A 
00 615 0 A 
000777 A 
0550 ~7 A 
0 17 0 00 I 
005311 A 
0:57000 I 
00 ~ 012 A 
00 ~001 A 
0060:56 A 
0 00 ~06 R 
057000 I 
11 0 ,00 0 A 
1 0 1673 R 
0 000 0 0 A 

• .... y .. ~ 

1026 
10 2 7 

10 2 8 
1029 
10 30 
10 3 1 
10 3 2 
1033 
10 3 4 

' ' . 

1037 CR3' 
1038 • 
10 3 9 • 
1640 • 

LDA 
AHAI 

S TA 
LDA 
DA R 
STA 
Tr.!B 
TZA 
STAt 

D~TA 

. ' ., 

1Q41 • CD"E HER£ 

CR3' 
0777 

HROI'Itl 
JSPT 

JSPT 

STACfCtl 

Il'l D . 
C ftA S ., 

0 

ltETURN ADDR 
I'IASK orr ADDR• LES PAGE HO. 

SET NEXT CCS ADDR 
JUMP STAC« POINTER 

BUI'tP STACK POINTER . ~ ' 

. ' .Ct:EAR ENTRY .. ... 

CLEAR PDP.. F'LAG 
RET~RN ·· ·· . : • • • 

•• . . 

G NOT=XOXX TO SELECT ROI'I PAGE ADDR. 

D 
D 
D 

D 

S03 01 00"3 
S03 0 101 0 

S03 
c 0 3 
c 0 3 
c 0 3 

03 
03 
03 

0 ~. ,:, 

S03 

0 1 0i1 
0 1 0 1 2 
010 13 
0 1 0 1 4 
0 1 0 1 5 
0 10 16 
0 10 17 

0 1 0 1 8 
0 1 0 1 9 

so:{ o 1020 

1 0 42 • IF YES I 
( SEE CRA4) If' 

PUT TS FIELD 
9 BI T ADDR. 

JITS INTO CRAZ CBITS 12 -9 ) FOR LATER DRING 

S03 
S0 3 
S03 
S03 
S03 
$ 03 

01 02 1 
01 022 
01023 
0 102 4 
0102 5 
0 1 02G 
0 1 027 
0 1 028 

1 043 • UITH THE 
A i044 CRAX LDA · " 
A 104~ CA~L 
~ 
A 
R 

1046 

A 1047 

JAP 

· >as , 1 
' PGOK 

i "' ' 

C~PE 
• 

GET TS FIELD 
tHEtK l F ·.PAGE AVAILABLE ·- .. 
l.LLEGAL PAGE 
: ; 

. . . 

O:J2 363 
00236 4 
002365 
0 023 66 
0 02367 
0 02 37 0 
0023 71 
00237 2 

01~000 
00 2000 
00122 7 
0 0 1002 
002373 
0 0 ~001 
00 1000 
0 02 14:!; 

A ~048 
TZA 
J I'IP CRA6 ~0 FORM 9-EIT ADDR <51 2 -UORD ROM> .. ' . . R • · 

104~ l!! 

10 ~" • 
0 02373 00 20 00 A 1Q:51 CRPE 
00 23?'4 0 15406 R 
00 2375 00000'3 A 
002;3 1'6 00 2401 R 
ao 2377 oo 1occ ~ 1052 
0024~0 0 0 1111 R 
002 4~1 1 2 0240 A 10~3 CRP 
002 402 1'46723 A 
002 403 1 3026~ A 

002 404 
002 4 0 ~ 
002406 
002 407' 
002 410 
002 411 
002 412 
0024 1 3 

006140 A 
000001 . A 
001010 A 
0 0'2 422 R 
006140' A 
0000 0 1 A 
001010 A 
002420 R 

10~4 • 
16'~5 • 
10~6 • 
10~7 • 
10" ~8 • 
10~~ • 
1060 • 
10 61 • 
106e CR'O 

1063 

10 64 

1065 

1066 • 
002 414 0 0 ~001 A 1 067 
00 241:5 0544:57 A 1068 
00 2416 001000 A 10~9 
0024 1 7 0024·22 R 

. . 

.CA L L 

;H1P 

DATA . . " 

SIOUTt3tCRP 

E~CSO 

OUTPUT ERROR 

PAGE JUMP TO UNAVAILABLE PAGE 

.,. '" . ,-. 
• 

CD"E HERE IF T riELD I~ 01•10,QR 11 
T=Ol T£ST STATUS CONDITICN UITH PREVIOUSLY ESTABLIS HED 
T~lO SET TEST ~ODE AND TEST SELECtED TEST CO NDITION. 
T=11· RESET TE ST ~D»E AND TE ST SEL[CTED TEST CDHDI T I ON . 

SUBI 

JAZ 

SUI I 

JAZ 

1 

CR'4 

1 . . .; 

CR!52 

T~l t : RESET TEST MODE 
TZA · 
STA TMDT 
JMP t R54 

't=O 1 ? 

YES-
• 
T=10 " 

YES-

... -

' 

~ESET TEST !'lODE FLAG . ~ . . . 

• T=tO:SET 1070 
1071 
1072 
1073 • 

TEST MODE 
0 1 002 42 0 005301 A 

002 421 0544!53 A 
CR'2 DECR 

STA · 
SEi A=-1 

TI'IDT SE T TEST-MODE-TRUE FLAG 
' . . . . .. 1074 • .. SELECT TEST CONDITION SPECIFIED BY THE G FIE LD 

0 02422 
002 4 23 
002 424 
G0 24 25 
0 02 426 
0 02 4 27 
002 4 30 
002 4 3 1 
002 4 32 
('02 43 3 
0 02434 
002 435 
002 4 36 
0 0 2 437 

107:5 !If ' • 
A 1076 CR'4 015007 

0061C:O 
0 00641 
00 5 0 12 
01600 0 
001 0 10 .A 
0 02 46~ R 
0 150 0 7 A 
00 6 14 0 A 
00 0 005 A 
001010 A 
002514 R 
0 01000 A 
002457 

A 1 077 
R 
A 
A 

R 

1078 
1 079 
1 0 8 0 

10 81 
10 8 2 

10 83 

1084 

LDA 
ADDI 

T AI · • 
LDA 
JA Z 

LDA 
SLI B I 

JAZ 

JMP 

. 
. ' 

XG,1 
TMU X 

0•2 
CR~6 

CR60 

CR:IS 

• 

GET G FIELD 
ADDR OF TE ST CDNDITIOiiS TAB LE 

IS STATUS CONDITION 
G FIELD - TRUE '? 
NO-

620 / r TEST ? 

YES - GO PROCESS 

SELECTED BY 

• 

CO"E HER£ Jr TEST£» COHDITICN<S> TRUE. 

MODE 

1085 • 
10 86 ~ 

1 087 • 
1 088 • 

RESET gVERFLOU r/F' IF' I T=NOT Z£RC AND G=5 AND TEST COND.TRUE 
BIT 0 OF IRG2=I . 

.. ,. 0? .. .., 

.... 0 ... 
~· .:J 

'"'0 .... .;,. .:> 

$03 0 1 030 
S03 0 103 1 

$ 03 
Stj3 

S 03 

S: 08 

$ 03 
'1''0 ~ .._.. ~i 

•' 0 ... ..:> ~ 

S03 
$03 
SCt3 
~ ,, .-:> 
·~ ., ~· 

S- " 0:• .. ·.J ._. 

" 0'=' .~ _, 

, .. •J ... -:: • .:J 

S.C3 

01032 
0 4 n').., 

.a. IJ .J .J 

01034 

0 10 35 

0 1036 

0 1037 
0 10 38 
0 1 039 
0\0 4 0 
0 1 0 4 1 
01(;4 :: 
0 104 3 
01044 
,, 1r:4.-: ... .... ·-

0104£, 

0104? 

0104:3 

$03 010•~9 
sc::: 0~050 
$ 03 G1 051 
S:J3 0105 2 

s: u· . :· .. ·-· 
... . I"> ,., 
...... t.,. .,;. 

-~ ( ' ~. ..;. . .::; 

3 03 
S0 :3 

.. - · . . \ 
·:> ·' .. :. 

~o .... 
~ . .:~ 
.... ~· ... ~ ... .., 

AHD S03 
~o.., 
~ ;;;.t 

01053 
0 1 0 5 .~ 
r 1 .. ~"' J IJ:J ... 
0 105 £, 
0 1 0 5/ 
01058 
0105 \3 
01060 

0 10 6 1 
01062 
0 1 0 6 .. : 

0 1064 
0 1 :)65 

0106 6 

0106 7 

01 06 8 
01063 
0 1 ('7 :) 
01071 

l 0 89 • 
• • 1 0 90 • 

~HIS MEANS: RESET OYrL IF' DCtHG JOF,JDrM, S~ 3 
XQF, OR THE " NOT '' EQ UIVA LENTS S03 

" '0..,. .... V L i'C. 

0 1Q"?':.• . ' .... 
. 10 91 • 

1 0~2 CR5~ 
10 ,3' 00.2 44G Ol.~O':SZ A 

0 0 2 4·4 t C 6 6 l '0 A 
002 44 2 00000 1 A 
002443 0010 1 0 ; 1 0 ~ 4 
002 444 : D024~7 · R ·· ·· · · 

. . ... • • 

JAZ 

IRG2,1 
1 . 

U OVF'l, BI T OF ' 
I'N ST •· UDRD SE l 1 

HO -

---··-- ----·- - - -- -' 

so 8 
S03 
$03 

,... 0 3 ·-'" 

·- - -- - -· 

" ' f•""' A t)J. _., ...... 

01075 
0 1 07~ 

• 

• 

• 



E. 2 VORTE X LI ST IN G fU CSIM PROGRAM PAGE 17 LISTIIiG PA GE < 

00 244~ 
·:l Oc4 4 f. 
0024 4 7 
0 02 4~0 
On"'" '" ' .... - .... ...J· 

00 2 4 :52 
0 024:53 
00 2454 
0 02~:5:5 

002 4=-6 
00 24 57 
002 4 E.o 
.... ",.. . ... £ .. 
~' u c. .... II;J .l 

0 02462 
00 2463 
.......... 4('. 
V\.• -::. o-.. 

,.._ ........... .. ..., 0 
;.J u .=. ' + ,. 

00247 :5 
O ........ ... E 

IJ C. "'t t • 

:)0 247 7 
')0 2500 
;)0 2501 
Q0 2:.02 
:)0 2503 
00 2504 
00 250~ 
00 2506 
00 2507 
':l0 25iO 
')02 :511 

00~001 A 
0~~037 A 
0060:57 A 
000641 R 
01 :5 041 
00 6150 
17 7377 
055041 
001001 
0024:57 
0 1441 5 
0010 1 0 
00247:5 
005001 
00 100 0 
"' 0 ..,G ' • ':' u J.'"'tt;;. 

. 
014 4 07 
0010 1 0 

A 
A 
A 
A 
A 

002472 R 
001000 A 
,..,., .............. 
UUC..,..I' ...J 

00~001 
001000 

01:5001 
004244 
05437 0 
01500 0 
004241 
11436:5 
055057 
006017 
()00503 
002000 
oot~v· 
001002 
0023?3 

A 
A 
A 
A 
A 
A 
A 

OIJ~ j~2 001000 A 
·:: C 2 5 1 3 1 0 1 6 7 3 R 

(.1 02:51 4 
~ 0 2:51:5 
00 25~6 
!) 0 2 5 17 
·~·.12 520 
00 2:iZ1 
00 2:;22 
U02523 
'102~2 4 
00 252~ 
O ro -.~"""6 u -=. _, c. . 
002 52 7 
,.. ,... ...,~ ~n 
UV C ·-' ,.)'.1 

0 ,... .... ... .... . 
'J c. .... ~ ). 

00 2~32 
"'n -~"""""' •• . ...: ·-· ~·;· 

• • • - G' ...... 
..; v c....J .,:, "t 

C0253 5 
·"l o'l ...... C" "" .,. 
OJI,.IC,-1~0 

0 "'_-="..,....,. u c ..;..:;., 

t• 0 2 54 0 
t~02 541 
ro "" ' c: "' ....._ UUC...J "'t C. 

0 0 254 3 
•·• u· ::> "' 4 4 '•' '- ... ; 

01~0' e 
0061~0 
000777 
001010 
00244 1) 
005012 
OOE·1~0 
000006 
006140 
000006 
0010:0 0 
0025 33 
OO:iOOl 
"O'" """n ,_. J. 1,1 lt '.J 

0025 3 4 
005101 
4"1ft'~-..-~ u _, "+ .,:. '-t .l. 

0 05021 
"'0"'00~' ;.: •J I <: 

004541 
05 4 :0:2 ? 
"O'"'"·""'n U •!t.JCI. ,..,.,...._ c:- ... c.
UUC...J"'t oJ 

001 000 
00 "·'"'0 .:. C:• _, 

A 
A 
A 
A 
R 
A 
A 
A 
A 
A 
A 
R 
A 
" H 

R 

~ 

H 

A 
A 
A 
A 

"" "' ""' C" 4 I:' 1'\ -. Ill ... '\ ., ~ u v .::. .J ._) u c. ... .:;, .. :;. u 
0025 4 6 00 1 02 0 
002547 
o"•""-·-· o v '-' c: ...J .,j 

032~ ~1 
n ,.. ..... C"C' -

0 v (:. ·-· ..... c. ... ........ .. -' . .... ~ ·-· ._, .;..\ 
......... -. .. ; .. u c . ._1 ..., ... 
o,,.. _ _._ .. 

~~· i, l c. ·-· ._. ·-· .............. __ , 
'·' ,_, !'": ·-· ._. C"' 
..... " -,. U" C" ..,. 
v v .:. ·-· ._1 , ,...,......, _ ,,... 
'~' IJ (" ... 1 0 I) 

002~5 4 R 
005002 A 
00434 2 A 
001000 A 
no .... _. .,.,... ... c. ._1 ( " ,_. 

""""'4 ... A ' 
l_o "' ._1 "t ~ 
,.. .... -. -,_. ... • ..,. .;:.- .1 .:_ .... ,....r-_,.. 
v '·' 1 ' · ' c. ,_, 
nn- c l"-. 
l ' t,.l c. ._1 0 -=.. 
,.. "" • ..., n '" ~· 4_.1 1 \.1 u ... 

~ 

H 
..... 
1". 

............. .. ,~ ,...,......,,.~ ..... -
1 • 'I t:. ·-' ~ !_ V V C:, r;:- ,' ..:• ~'(, 

no - IC' , _ 
... ' c. ._, 0 c:. "' ..... ...._ .. , ..... 

'..' 1..1 c. ·-· t:' .:.• 
,-, " ""\ r:: 6 A 
t.,l u c. ·-· .,. 
00 256~ ... ,.. ....... ,.~ 
""'' V C...JOO 
o"\" _ _ , .. ~ 

o.,i ,_, c:. ·-' \:;. (" 
... '• - C' 7 0 . ... I C.J I 

., n -· •- 1 t..! '- ,::,_ ._t I 

nn .• e ·• , ..... 
V ~ ..,. ·- ' .,. 6 M 

n • "'_,.. ... "" \.' .J .., -~ .... . .... 1"1 

001020 A 
00257 0 R 

,.,.,._"""-• ~ n 
'-' l.• c.. r J. ... " 

00 4::541 A 
O::i 4 276 A 

1C9:5 
1 0 '3 6 
1 0 97 

1 0 '3 8 
10 99 

1 1 0 0 
1 1 0 1 

110 2 
1103 

11 0 4 
11 .0 5 

1106 
11C7 
1
.~ ,.., 

.l VO 

1 1 1 0 
1 1 1 1 

1 1 1 2 
1 1 1 3 
1 l 1 4 
111 5 
1 1 1 6 
1117 
1 1 1 3 
11 1 9 
1120 
112 1 
1 • "'2 .. .::. 

1 1 23 

1124 

CR~8 

TZA 
'·' T""' '"'' " S TAE 

LDA 
ANAl 

ST A 
JOF" 

LOA 
JAZ 

" " 

OVRfl•l 
TMUX +O 

<.'TII'(" Il 
... I"""' .... 

01 7 7377 

STUS ,l 
!11!+ 2 

TM OT 
CR' 7 

RES ET 
RE SET 

STORED CVERfLO I-l 
0\lf L Of TMUX 

RESE T 
O VERFL C~H EIT 8 ) 

OF STATUS REGISTER 
RE $ET 620/F HARD~~RE CVFL 

TEST MODE FLA G TRUE 1 
NO 

F/f 

TZA 
J MP CR A6 

'T' ES- SET 
STANDA RD 

B- OFFSET TO ZERO AND PERFORM 
BASE ADDR/A-DFFSET PRO CESS I NG 

• 
C R~6 LDA 

JAZ 

JMP 

TM OT 
~: + 4 

CR:57 

TEST MOD E FLAG FALS E ? 

NO 

TZA 
J M? CRA6 

YES- SET 
STANDARD 

B-OFFSET TO ZERO AND 
NE XT ADDR PR~CESSING 

~ FOR M RC" ADDR FOR TEST COND ITION NOT MET 
~ BIT S 8- ~=AF FIE LD• BITS 3-l=TS FIELD BITS 2-0. BIT 
• BIT 4 = AF BI T 0- IHCLUSIVE DREO -W ITH TS FIEL D BIT 3 . 
CR5 7 LDA XAF, 1 GET AF FIELD 

. .. 

LRLA 4 
S TA CRT S 
LDA XTS , 1 
LRL A 1 
ORA CRTS 
STA NRO I1 •1 
LDAE CPAG - .. 

CALL PGOK . 
CRPE 

TEMP 

NE XT 
PAGE 

STORE 

CCS ADDR 
NUMBE R 

CHEC IF PAGE AVAILABLE 

NO- -OU TPUT ERR OR 

0 ::: 

PERF!1 P. M 

ZERO 

112!:5 ~ 
1126 CRAS 

TEST C ONDITIO~i 
EXIT 

IS MET. 

lll 

• 
' 1le7 

11 E 8 
112 9 
11 30 
1 1 3 1 

• 620 / r J~P/JMPM / XEC 
CR60 LD A ,. · IR Ge , 1 

11 32 

1133 
1 13 4 

113:5 

1136 

11:.::7 

' 1 .... " .1 .:,. =' 
1 1 4 0 
1 1 4 1 
1 14 2 
••A ""'' .L..l'""t..> 

114~ 

1145 

114 6 

1 
.... ..,. 
.l ..... , . 

1 142 

1 < A n 

! .. "' 

11~ 0 

1 • ~ • .•. ..j .L 

CR6J 

CR6 A 

CR6B 

1l::i2 CR6K ... --J. l •-' ·.:> 
11:;4 

.... -.1 .1 ..J ._. 
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01225 
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01228 

01229 
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1 c ·> .:: 

01 2 33 
012 34 
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00'30~3 
00 30~4 
0 030:i ~ 
0 0.30 ·~; 
1"; 030~7 
00306 0 
003 061 
00 3062 
() 03063 
00 3064 
00306~ 
003066 
C0 306i 

0 0 30 70 
0 03073 
:' 0307 4 
00307~ 
0 03076 

1276 

1277 

000644 R 
0010 10 A 
0 03064 R 
001000 A 
00246:5 R 
006017 A 
000644 R 
001010 A 
0 02465 R 
00:1002 A 
014002 A 
001000 A 
002626 R 

1278 C.RS 1 

1.279 

000037 
000020 
000000 
000000 

1280 CRS2 
1281 
1282 

1283 
1284 

A 128~ 
A 1286 
A 1 2S7 
~ 1 2SS 

• 
CRIS 
CRMl 
CRM2 
T.I'IO T 
CNOT 

1 289 
129(1 • 

• 

JAZ 

· JI'IP 

LDAE 

JAZ 

TZB 
LDA 
JMP 

. 
J{SS 
DATA 
DATA 
DATA 
DATA 
EJEC. 

. ' .. -. . . 
. . 

"•t. .. .. . ... •.. . 
~ . ~ .. 

. . .. 

MJCSHt · 

. ·-

CRS2 

CR~6 

TI'IUX+3 

CR:56 

CRTS 
CR6I 

3 
037 
0 2C 
0 
0 __ .... 

• 

• •• 

. . .. . .. . . 
. . 

· rtO-COND. 11ET 

VES 

• 

10 

SS2 SET 1 

NO-COND HOT M[T ·· 

LISTING· PAGE < 

GET SHIFTED 9 BITS or IHST. UORD 
YES 

TEMP STORAGE 
fiiASI< 
PI ASK 
rtsT-I'IOD~-TRUE 
FLAG rOR "NOT• 

rLAG 
TYPES OF INSTRUCTIONS 

1 2 9 1 • ,... . .. 
• 

• 

0 03077 
0 03100 
0 03101 
0031 02 
0 03103 
0 03104. 
0 0310:5 
003106 
0 03107 
OC 3110 
!} 0 3111 
00 3112 
0 03113 
003114 

1292 • , -DECODE •a~ - A~DRESS " GEHERATION-
1293 • ROUtiNE TD SELECT THE fttXT CONTROL ROM ADDRESS .rROM 
1294 • Df THE DECODE ~0" - , : 

A 1 2 9 ~ C R 7' 0 A L D-A I R tn ' t fiE T 1B R . 
A 1296 TAB 
A 1297 LSRA 
A 1?9~ . . . SUBI 

130 0 CR70 
1301 
1302 
130 3 
1304 

• • 

JAZ. 

8 
!)212 

BC.S 

IRGl d ..... 
J.t:. 

DRMl 

o,2 

4 ( ' . 

GET 8 MSBS 
JCS CPCODE 

GET IBR 
USE BITS l:5•14tl3,L12 
ADDR OF" DCSB 

IN B REG 

THE OUTPUT 

""'"' 11 .. U U..:> ~ 

003116 
0 03117 

0150:51 
00:5012 
0043:50 
006140 
000212 
001010 
00330:5 
01:50:51 
00 43:;4 
127000 
00~012 
016000 
005002 
004444 
00:5222 
004474 
0:54300 

A 
A 
R 
A 
A 
I 
A 
A 
A 
A 
A 
A 
A 

1305 
130.£ 
1307 
13 0 8 

U!A 
LSRA 
ADD 
TAB 
LDA 
TZB 
LLRL;. 
C~B 
l.LRL 
STA 

28 
t;R7A 

. . . :PUT 4 MSBS 
COMPLEMENT 
SHIFT BACK 
TEMP STORE 

rOR SIMULATOR LOGIC 
INTO A REG 

00 i120 
003121 
003122 
0 03123 
00 3124 
00 312:1 
00 3126 
003.127 

01 .:50:51 A 
00'1~ 0 A 
007400 A 
0043:;0 A 
127000 I 
00~01 2 A 
0 1 E.O 0 0 A 
o:s4e71 A 

1309 
13 11l • ;· 
1 3 1 1 
1.312 

1 31 3 
1 31 4 
131 ~ ' 
1316 
1317-
1 31 8 • 

A 131 ~· 0 03130 014267 
00 3131 005002 
0 03138 004441 
oo3 13·3 064a66 
003134 00 615 0 
00 3 135 020000 
00 3136 114263 
003 13 7 001.01"0 
00 31.40 '003160 
003 141 0142:56 
00 3142 00424:5 r: 

A 1320 
A " 1321 
A 1322 
A 1ae3 
A . 
A " 132 4 :~ 
A 132~ 
R 
A 

OOS 1.f3 ·- 001004 A 
00 3144. · 0031!51 R 
00 314~ 0 14.2!53 A 
00 3146 0061:5C A 
003 14 7 177.760 A 
00 31:50 0 ~42:5 0 A 

1326 
1327 
1328 

1329 
1330 

.. 

LDA 
ANAl 

LSRA 
ADD 
TA~ 
LDA 
STA 

L. D~ 
TZB 
LLRL 
STB 
AHAI 

. 
ORA 
JAZ 

LDA 
LRL.A 
JAN 

LDA 
AtfA I 

IRG1 d 
07400 

8 
DRM2 

0•2 
C.R7B 

CR7A 

1:. 
CR7C 
oeoooo 

. 
CR7C 
CR7l 

CR7A 
~ 
CR73 

CR7B 
0177760 

CR7B 

OF" SELECTED DRM1 ~ORD 

SELECT 11 BITS 11-8 . . 
RIGHT .JUSTin' 
A:JDR or DCSA 

TEMP STORE 

TEMP ~~YE • Dr DRM1 ~ORD 

6ET 'IT 1:5 
TEMP STORE 
(i~T. BIT 12 OF' DRM1 !,.lORD 

. 
INCl - OR BITS 1:5&12 

TEI1P 1 
JIT "oo•:1 1 
YES-

TEMP 2 
MASK OUT 

4 LSB "S or TEMP 2 

0 0 3 ·1 :51 
00 31:52 
(l 0 3 1.:5 3 
00 31:54 

1331 
1332 
1323 
13 3 4 

014246 A 
11424'6 A 
0061:50 A 13 3 ~ 
00 07 77 A 

STA 
• •ott" 9 
CR73 LDA 

ORA· 
ANAl 

LSI'S OF" 
CR7A 
CR7B 
0777 

TE"' 1 ' TEMP 2 z RESULT INTO TE"P 3 
TEMP 1 

,... n...,.•w • 
UU ..:-.l...J ...J 

1)03 1:56 
00 31:57 
003 160 
003 161 
00 31S2 
00 3163 
0 03 164 
003 16~ 
0~ 3166 
00 3167 
00 3170 
i .. i0 31.7 1 
0 03172 
003 173 
003174 
003 17:5 
00 31~6 
1) 03177 

0 :14244 A 13 3~ 
001001) A 1337 
003164 R . · 
01423l A 1338 CR71 
00€.1:50 A 1339 
000777 A 
05 423 6 A 
014233 A 
0061:50 A 
0400. 00 A 

134Q 
1 S41: 
t·S42 

0 0 1 0 1 0. A 1 3 4.3 
110 3216 R 

CR7'2 --·' 

G1~0:51 A 1344 CR~4 
006l:i0 A 134:5 
000 360 A· . :·> 
004344 A 134 6 
O:i422:; A 1 347 
1.1.4.c2 3 ,. A· 1-348 
0:54222 A 1349 

~TA 
JMP 

L:DA 
~ "ANA I 

sTa 
L:DA 

' ~H-I~H 

....tAZ 

LDA 
ANn I 

LSRA 
STA 
DRP. 
STA 

CR7C 
CR72 

CR7~ 
1." 0 7 7? .. , 

CR7C. 
CR7A. 
040000 

cRao 
II"' Gld 
03(,0 

.. 
4 
CR7D 

' _ ::CR7C 
CR7C 

. . . . ,. 

: ' ), . • 

DRM! UDRD 

TEMP STDRE 

IS BIT 14 OF DRM1 " 1 .. 

ND"P .. : • 

GET I REG ~1 
SELECT BIT S 7t6,:5t&4 

RIGHT .JUSTifY 
TEMP STORE . . . . ' 

• 

• 

356> 

S03 01259 

S03 01260 

S03 01261 

S03 01262 

S03 
$03 

S03 
S03 
$03 
S03 
~o-:. ..., " 
S03 
S03 
S03 
S03 
S03 
S03 
S03 
S03 
S03 
S03 

c 0 3 

S03 

$03 
.. 0 ... -> .:> 
S03 
<' 0 ~. .., -· 
<:"() " ~ .:> 
S:03 

S03 
~o '") .., ... 
S:0 3 
.$03 
so~ 
"' 0 ~. 
""' .:> 

01263 
01264 
01265 

01266 
01267 
01268 
01269 
0127 0 
01271 
01272 
01273 
01274 
01275 
0.1276 
01277 
01278 
0127'3 
01280 
01281 

01282 

01283 
01284 
0 1285 
01286 
01287 
01288 
01 ·::0·::0~ .... .... 
0 1290 
01291 
01292 
01293 
0!294 
01295 

S03 012'3 6 

, .. 0 .... 
·~· .J 
~· 0 ~ . . ~. .:; 

S: (l '3 
S03 
~o? 
~ ... 
S0 3 
SO:j 
S: 0 3 
~03 

S03 
S0 3 

S03 
<"'Q .... ~ .. ") 
S03 
..... .... <""'' 
.~ Ll ..:, 
C"'•l\ ""' 

~ u ··' 

$03 

<'Q .... :. ... ... 
,, ' l .... 
... 'I- ... .:> 

-~ 0 ~. -~ .,:, 

0 1297 
01293 
0 1299 
01300 
0 130 1 
0 1 302 
0 1 303 
01304 
01305 
0 1 306 

013 07 
0 130 8 

01309 
0 131 0 
0 1311 

01312 
01:31 3 

0 1 314 
0 13 1 s 
0 1316 
01317 
0 1 318 

0 . .... . " 
.&. ~· .4 ~ 

0 • "":1 c. .... ... . - ·~· 

0 132 ~ 
01 32 2 

0 132 3 
01324 
01325 

0!326 

0132 ;..~ 

0132 :3 

01 ., ..... , .. 
.:iC .:1 

0 13 3 ") 
0 133 ! 
0133 2 

• 

• 
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C032 0 0 
003 201 
003 Z02 
00 3203 
003204 ..... ~ ...... ..... ,.. ~ 
:_, Ll ..,·, C. Ll ,.J 

001000 
0032 ~ 3 
0 142l::i 
006 1 5 !! 
02000 0 
" 0 .. .... .. "' V .i.l..J l. U 

0 (
I . .., .•. , .., _.., . .; . .:: .;, .,:. 

A 
R 
A 
A 

1 3 ~0 

13::!1 
13::!2 

CR7 6 

JMP 

lDA 
A ti A I 

JAZ 

"IC SI M 

CR S6 

C: R71=i 
0200 00 

• 

P RDGRAt1 P AG E 2 1 

CHECK tO R CV~RR RID E 

GET DRM l loJORD 
IS BI T 13 TRUE 

tlO-

L ISTING PAGE < 

00 3 206 
00 3 207 0 15051 1354 CR7 7 I RG1 J 1 

0 1 7 
GET I REG 
S ELECT 

" 1 .. 
,., ,...~ ..... . ,... 
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..., , .. ·~ ~ "':' 0 vv...., .... ..... 
!""' n?":" ? 1 .. v---'"' 
n!'~r:::- ":"-:o. 
·-· .... -· ._. --.1 -

0032 33 
0:13234 
,-, n "'=" '=' -:· c: 
V '"'' ".J '- '"'' ""'' 
00323 6 
o o:2 37 
' 0 ...... 40 ,_l ,;, .:. 

00 3 2 41 
0') 3 242 
oo:::24 3 
0032 44 
·:~032 45 

Ll032 46 
'' ,... ............ A -. .... u ~ c. '"t' I' 

00 3 2 50 
r. ,.. "• ...... W • 
.... 1..,1 .. -. c. ..._) J. 

() ,__,. . ... 0 
'-' a J. ...J 

Ofl11('1 " 'I.,OV' I' 

05 421 0 
~ ..... ~ !'\ 6 
J..L"'tC. V 

On <nn o v & v v .... 

0 ...... ...,.-.c _ 
u..:.. c..;.,:, 

005002 
" 1 . ..... 0" v .... .:-.. v 
0 0 4 o:}. 4 1 
0 f .4 20 2 

4"' ••• ~ r· n .., u .... .... ,.1 v v 
0 0 4242 
1541?:i 
"0 1"' '' \,1 l.,l 1 ..; 

00 320 2 
00 100 ') 
003171 

00 5 002 
0 14 163 
004<:141 
06 41 6 ~) 
0 141 61 
0061::10 
02 000 0 
004243 
154 16 0 
001 0 10 
D032S O 
00 1 0 0 0 
003207 
014151 
00 l OOO 

,, 
H 

A 
A 
" ... 

A ... 
A ,, , .. 
A ... 
A 

R 

A 
A 
A 
A 
A 
A 
~; 

A 
A 
A 
R 
A 
R 
~l 
A 

.... ,.. ..., ~ .. ~ 00 ........ 4 . .... u u ,:. c. ._, c. . c. c. J r-:. 

n "'"" ""'• J UV.:JC. ..J 

JC:32 :i4 
0 0::~ 255 
n.-.~ ........ E 
•.I :~; ..:.• C. ...J ' 

"" .... """" - C" "":' :_; '! .;: .:... ...; l 

003 26 0 
.-, .... -. ~ t!l 
L• !_, .;. t=. V 

.... -~ -"""" ~ -·.. . ..:· .:. 0 c 

0~ 4 1 4 6 
01 414 3 
00615 0 
002000 
00101 0 
0033 0 2 
0 141 3 ? 
o ot. J. ~ o 

A 
A 

003 ;?:63 00:0 00 A 

00 3 26 j 
• "! ~: ..,. '=" c i: . -'- '-' -., 
!t : t · .. · -::· ,.. -~ 
._,._ _. ~-.-=:•r 

00 1 0: 0 
00330 2 
n 141 "'~ v .. ,&. -· ...., 

,.., 
r ·. •. , 
H 

r."" ......... ...,,.. 
· · . . ,, -:,/u . -~ -: .... -. -J.,; ,;,.· /"...; H 

· t"'l":-':t7 1 
,-.J •..; L., ... 

; • . -. ..... •j ..,. ....... 
·-· u .j L- i .:. 
.... . , ":" ':"7"':"1 
- - .!'-" ...., 
"(1. ? -:" 7" 4 ... -'-" 
.~.,..--~ -
. ; l' ..:) c. l ·-' 
·"· """"""""" _,., ~ . I .:;, C. t' I:J 

! .• , ~ ":::" 7 : 
... ' ,.. . '- I of 

054: 30 
0 ' "'[1 "'1 

J. ·-· • .J 

0061::l0 
000010 
0043 4 ~ . _ .... ..... """ 
.1...;) .. 1-~ C.: 

n J"' ..,. ... ~ ~ -:o 
<J .... • -

.~ 
r ·. ,, 
H 

;·~ . ~ ~ ..... ,... • "' 1"1 - -~" -. ,... 
• • •.• ~ .:: •.• J. .._. "-' ..;) c: L• c. r~. 

"' ··- -o· .... "" ~ · ··~ ... • ) .;. .:_. .::.. \i A. .... 1 .• ~ 
,.... .-- .... , ..... n - ,., n • r, n n 
,_, ·- .,:. .;:. ... ·:.0 '-' ·-~ 1- -· '- ' • .. • 

0 0 330 4 002241 

0 (: 3 3 1 0 

00 ~ 021 

"0 "(1 ~ -. !J I. \,! ..:• ·' 

0 "'40 ~ "' ..J .. ) _, 

A 

~ """\ t::':O 
A. .:J...J .,J 

1359 
1360 
1 36 1 
1 3 62 
1363 . ""'\ .... ~ 
l. ..:.O "+ 

.. -, --J...;.O.J 

1 3S 6 

1 370 

1371 
1 . ., ..,. ? ...... ~ 
1 373 
1374 
13 7 5 
1376 
1377 
13 7' 8 
1373 

1 380 
138 1 
! .......... ... ........ v c 

138:3 

1384 
1 38 :5 

1 3 3 6 
1337 
1 38 8 
1 33 3 
1 

..... ,., ... 
.,;) 7 \..1 

1 3 31 
139 2 
139 3 
1334 
1 3 9 :5 

1 39 7 
139 8 

1400 
14 0 1 

14 0 2 
1 4 (i 3 
1 . ... . 
~ . I --t 

. .. ,., ,-
J."t v lj 

1 40 7 
1 .. 08 

14 0 9 
141 0 
• 4 •• 
! ! • 

14 12 
1 4 1 3 
1 4 1 4 

1416 
r •• -.- - • • ,..,....,, •• ,..,,.. ,.,..,....., 
uu ~ ~ • • uu ouo u H •~• ' ,.,,...-- ·- ,..,....,...,...,.,. .. "" 
•.· 4_1 ,_:, .j .1. C. ij V IJ fj '•' ,L f'1 

,... .... -" .. ..... ,.. ..... -0"'\1"\t"'t J"•, 
·-· ,_, ...,: • .;:.. J. ..:.~ '·' .... c. ,_, v '· ' !"1 .-... ,""'\ ...... . ,.,....,..c-. .-.. -,. ~ 

•.• •.• .;) ~ J. ..,. v '-' J. c. r . !" ""=. 

' ,, 1 .... 
.1. "t -=· 

,...,...--. .. .- ,..,...,.,... _.., _,. "'"• t A•,..,. 
... u ,:. .;. J. ....J v u 1 ,_. • • :·. 1 J. ~ ... =' 

lll! 

!I! COM E HE RE 
C RSO lZB 

• ,.. 

LDA 
LLRL 
S --:· E 
LDA 
A ~1 ;~ I 

' ,....._ ' """' L..~ ~- " 
MiA 
JA Z 

JMP 

~ COM E HE RE: 
CR8 4 TZE 

!I( 

!I( 

' n ,., i .. .IJ ,.., 

• o <0• I 
1-i....fl\.~ 

'>TB 
L DA 
j::H! A I 

LRL A 
ANCi . ,.., -
..J~L 

J MP 

L DA 
J MF' 

• 

CR? D 
CR? C 
CR86 

I F <:"~ t -o ~ ..... -
CR7 A 
1 ,...,,., E ..... " ,. 
CR7 B 
0 400 00 

2 
CR 7E 
CR76 

CR7 4 

I F S3 0= 0 

CR?A 

C Fi:? E 
CR7 8. 
0200 00 

3 
CR7 E 
~+4 

CR 77 

':R 7C 
CR32 

C B IT 

( BIT 

. . 

BIT S 

TEMP STORE 

14 Ct DRtH> 

SELECT 
OF 
TEMP 

B rr 15 
DRt11 WORD 

STORE 
SE LECT BIT 14 
OF DRt1 2 WORD 

MOVE TO LSE POS I TION 
''AND'' TH E TWO BI TS 

1 3 Of DRMl> 

:S ELECT EIT 1:5 
Of DRM 1 
TEM P ST ORE 

" .·SE LEC T BIT 1 3 
OF DRt12 

MO VE TO LSB POS I T I ON 
"AND" THE T~O BI TS 

· A~D '' THE TWO BITS 

GENERAT ED ADDR . 

I! It REG ISTt R'- RE GIS TER 
AD DRES S GE NERA TED. 

INS TRU CTION , MODifY THE CONTROL STOR E 
I! 

• ,. It BI T •oo • OF TE~P 1 CCR 7A> 
BOT H TRUE: PUT l i T 3 OF IRG2 

r1ND B IT )0<: 5 
INTO BIT 2 

OF TEMP 2 CCR7B) ARE 
OF GENERATED ADDRES S . ,. 

CR8 6 

i 

,. 
C R8 7 

!If 

• 
BCS 

" T" 
..JI N 

LD j:l 
:Hl It I 

J A-, 
H t~ 

JAZ 

~'JA 

""'r. I ...... ,., 
~ - ,., .:_, I H 

' .... ,.,11"'\ 
L.. ..:.' ;w;, ,.. 

<"' ,.. .... , 
¥i H 

.J tti p 

, r· ~. '- ,.., 
I ".1 ,... ..,., ,., r 

,..._,'llr-
'-" u !•! r:. 
TP.A 
,, r·· "" T t"< . 1 H L 

S TA 
I ..... ,.._ f 

"- .L' ..... '· 

C ...... c 
!'.( 

r "' .. ,.., 
. • '' I " 
0200 0 

"R " -. "-' 0 •' 

CF:7 E: 
0 10 0 0 

C~ 7C 

:) 17 77 7 3 

,- "' ~ r: 
._. r\. t' -

H;G l d 
0 

• ,., 
• u 

1 , , ..... -,... 
\,.; "' , . !...· 
,- ... ~ c ....., ~ ,. -
r ,., -, 

f". t-' C• 

HER r FO R 

r. ..... ... 
• ..:> .~ 
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OF 

IT BI T 2 
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0033 16 00333:5 
0033 17 01 4 026 
0033 20 00 6 03 0 
0 0 ·3311; 00 0546 
0 03322 0 55057 
003 323 006 010 
00 3324 00 1 220 
\.i 033 c:5 oo6o :57 
0033 26 000372 
0033Z7 006120 
0 03330 000020 
00333 1 0060:57 
003332 000373 
003333 001000 
0033 34 101673 
')0 3335 002000 
00 333 6 0 15406 
00 3337 000003 
0033 4 0 003343 
003 3 41 00 1 000 
003 3 4 2 001 111 
0033 4 3 120 2 40 
00 33 44 146723 
003 3 45 130266 
0033 46 000000 

oo33 47 ooooao 
00 33:5 0 00 20 00 
00 3 3 :51 01471:1 
C0 33 :52 00100 4 
0033 53 103347 
0033 54 0020 00 
r:'0 33:S.5 0147'47 
0 03 3 56 006030 
0033:57 003411 
003360 006020 
00:3 36 1 000546 
0033 62 0 2 6057 
0~8 3 63 002 000 
0033 64 014514 
00 33 6:5 01 7 000 
0033 66 006120 
0033 67 000260 
c 0 3 3 7 0 0 54 0.2 6 
0 0:33.7 1 00.2!000 
00337! 01:S470 
0033 73 OQ0 0 21 
00337 4 O!T3317 
u033 7:5 o o1 ooo 
003376 103347 

0033 77 
(10340 0 
00340 1 
003 402 
00 34()-3 
003 404 
003 40~ 
003 406 
003 40·7' 
0 0 3 4 1·0 
0 c 34 1· 1 
C0 3412 
0034 1 3 
0034 14 
0 0 341~ 
003 416 
003 417 
003 4 20 
003 421 
003422 
003423 
0034 24 
0 ........ 4 .... .. 

tJ J c. ..J 

003426 
003427 
003430 

12024 0 
14730:5 
1:54324 
1 20 30 3 
141 7 23 
120301 
142304 
151305 
1~172 3 
1 20 240 
120330 
154330 
120 240 
1 2 0 320· 
140 70 7 
142640 
142304 
000000 
000000 
000000 
000 0 00 
000000 
000000 
000000 
000000 
0 0000 0 

R 
A 1420 
A 1421 
R 
A 142 2 
A 1423 
E 
~ 1424 
R 
A 142:5 
A 
A 1426 
R 
A 1427 
R . 
A 1428 JCSI 
R 
A 
R 
A 1429 
R 
A 1430 JCSC 
A 
A 
A 1431 

14 3 2 
1433 

A 1434 
A 14 3:5 
R 
A 
R 
A 
R 
A 
R 
A 
R 
A 
A 
R 
I 
A 
A 
A 
A 
~ 
A 
R 
A 
R 
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1437 

1438 

1439 

1440 
1441 

1442 
1443 

1444 
144 ~ 

14"46 
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CRXA 
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1447 • 
A i44s c~xz 
A 
A 
A 
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A 
A 
A 
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A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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< 

1449 
14:50 
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14:52 
14:53 
14 :54 
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1456 
14:57 
1458 
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CR7A 
CR71 
CR7C 
CR7 D 
CR7E 
CR "BA 
CRAO 
CRJO 
CR AZ 

00 3431 000000 A 

1459 • . 
1460 • 
1461 ,. 
1462 ,. 
1463 • 
1464 • 
1 46 ~ • 
1466 • 
1467 S 300 

003432 
003 43 3 
003 434 
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002 0 00 
006 0 ~7 
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A 1469 
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• 
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LilA 
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STA 
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ADDRESS 

SET HEXT CCS ADDRESS 
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STAE DRM2 SET DCSI JACK· TO P~GE 0 

CRAS RETURN 

SIOUT•3•1CSC OUTPUT ERROR 

.J MP 

DATA 

EXCJO 
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; 

RETURN• ABORT SIMULATlON 

I C S ·- ti 0 P A G E 1 

DATA 0 . TEMP ST DRAG£ 
PRINT "EXT ROM ADDRESS DN LINE PRINTER 

ENTR 
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CALL 
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· LDB I 
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·. . 
TR SETA 
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• 
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RETU~N IF NOT TO TRAC E 

SP-ACE LD 
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CALL 
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OH 
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~ . . . • • 

LDA 
ADDI 

STA 
CA LL 
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CPA·G 
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CRXZ+16 
LOOUTe17tCRX2. 

CRXA 
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PAGE NUMBER 
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STORE IN MESSAGE 
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• 

MEXJ CCS ~IDR.ES$. XXX PAGE DD' 

DATA 
DATt:l 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
EJE.C 
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•. 

0 
(I 

0 
0 
0 
0 
0 
0 
0 
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. 
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DATA LOOP PROCESSIHG 

CALLlNG SEQU["CE 
JI"' PI"' . S30 0 

e: rn R 

I 
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. " 
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. ·. 

• 

TEMP 'TORE 
TEMP STORE 
T£1'1P STORE 
TEMP STORE 
TE MP STORE 
STORA GE FOR 
STORA GE FOR 
STORAGE FOR 

. STORA GE. FOR 

BASE ADDRESS 
A OFFSET 
I OFFSET 
ROI'I PAGE ADDR 

ADDR OF ROM FIELDS LDX 
CALL 

~ 316 
DL I'IS DETE ~ MINE STATE CF NULTIPLY SIGH 

IF V FIELD =1--PUT FILE A BIT 15 INTO DS F?F 

. . -

I 

S03 0 1403 
S03 01 404 

S 03 0 1405 
so·3 o 140 6 

S03 01 4 07 

S03 01408 

$03 01409 

S03 01 41 0 

S 03 01411 

S03 01412 

S03 01413 

S 0 3 0 14i4 
S03 014 1 5 
s 0 3 ·0 141 6 
S03 0141? 

E. z••·••••ll!:« 

S 03 01 421 

S03 0 1422 

S 03 01423 

S: 0 3 0 142 4 
S 03 01425 

$03 0 142 6 
S 03 01427 

S03 01 42 8 
S0 3 0 142'3 

Sf.13 01430 

S03 
~ 0 ... . ..., .;. 

S03 
S 03 
$03 
S03 
S03 
S 03 
~0 3 
S 03 
"0 ':> ~ .. 
S 03 
S03 
.,.. 0.., 
~ .;, 

S 03 
S03 
S 03 
S0 3 
:o 3 
<f"'l'\...., 
-.> '-' .;, ,, 0 ,..,. 
~ .;5 

S03 
S03 
so 3 

0 1 431 
01432 

01433 
0 1434 
01 4 35 
01 4 36 
01 4 37 
0143 8 
01439 
01 4. 4(1 
0 14 4 1 
014 4 2 
0 1"443 
01444 
01445 
01446 
014 4 7 
0 1448 
01449 
01 45 (: 
01 45 ~ 
0 145 2 
01 45 3 
01 45 4 

S03 0 1455 
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003 436 
0 0 ~437 

' • 
003 440 
003 441 
003 442 
00 3 443 
003 444 
''0~"'"5 '•' • \J .,. ..,. 

:)03 446 
003 447 
0!'13 450 
0 0 3 4~1 

• 

01 ~ 023 
00101 0 
00"3 45 0 

015030 
00612 C 
000526 
00 5 0 12 
0 1600 0 
005002 
004•;41 
06 :i064 
002000 
00 4402 

A 
A 
R 
A 
A 
A 
A 

003 4 ~ 3 002000 A 
f"'\ ~ ""'\ A C" A 
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vv..::· · ~.J O 
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no~ 4C.1 .... - v ... 
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00 50 57 R 
0550 33 A 
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005163 R 
055034 A 

002000 A 
006624 R 

1472 
1473 

LD ~ 

J AZ· 

1474 
147:5 
1476 

• PUT riLE 
LDA 
~DDI 

TAB 
LDA 
lZB 
LLR L 
S TB 

1477 
147 8 
147 9 
148 0 
1481 
1482 S304 CAL L 

1483 
1484 • 
148~ 

1 4 96 
1487 
1 ........ ._. OC• 

148 9 
1 ·" ~. n 

.. ':> u 

1491 

STA 

JMPM 

STA 

J ~1P M 

S TA 

CAL L 

IUC S:i M 

X V I 1 
S30 4 

!I T 1~ 

>~A ' 1 
RO 

o , 2 

1 
D !>, 1 
xoo o 
LTCH Ad 

X0 10 

L TCHI.t 

XG 20 

>~AL U d 

:OORG 

INTO 

PRO GRAM PA GE 23 

·iJ ~ 
t i LE 
AD DR 

? 

A SOURCE ADDR 
Of FILE A REGISTE RS 

LISTitiG PAGE ( 

DS IS r,' f 
DETERMINE 

FO R SIGN 
LAT CH A 

STO RAGE 
INPU T 

S AVE LATCH A INPUT 

DETERMINE LATC•I ~ INPUT 

SA VE LA TCH B INPUT 

F" ORM ALU OUTPUT 

SAV E ALU OUTP UT 

TO ALU 

PERFORM OP RE GISTER S HIFTING 

3 5 9) 

·:"" ~ .., 
·· ' v ..., 
~ ( • ? 
._ .. v ""' 

~· rt ? 
~ ' ..... - .-.. -. . _ .. \..' .;. 
,-. 0 .... 
' -.... ._. 

S:0 3 
... 0 ~. 
...:.. ..J 

·~ fl ~ • • _ .. j .;. 

::; I) ~: 

.. - ,'"\ .-. 

._'<. IJ .j 

S:03 
... J't .- , 
. ; .. J ~· 

:"•,... ~ 
~ v ~· 
;:; (I 3 

01456 
0 145 ? 

0 1 4 5 :3 
01 45 ':1 
0 1 4(rt . " -
0 1 4 6 1 
01462 
0!4 6 ~: 
01 464 
0146:; 
01 466 

C1 46 7 
Oi.468 
0 1 4 6 '3 

0 1470 
0 1 4 7 l 
01472 

I) 1 47 .::: 
01474 
01 47 5 

~""' "'"\ ... ,. ..... 
uu.:..~o..:. 

~r.....,n n n /". 
VUC.VUIJ M CA LL X200 ll ·rRANSFER ALU OUTPUT TO DE SI GNATED REGS . ..... ,-, .-. 

...... u .;.. 01476 
') 0346 4 

:)03 40 ~ 

003 466 
003 467 
003 470 
003 471 
00 ., .• .,.., ._, .. , .. '-
~o . .... ; A-r-
·-' • .' .; ... 1" I' ..;:, 

"!) ~4.74 • ._, ' I 

'0'' 4"" .. V _, I ~ 

C'J 3 476 
00 3 477 
003 500 
•• . • , ..... r n 1 
1,1 1,1 .:.· ·-· -

.'0 3 :i02 
u 1,1 .;: 5 0 3 
'0 3 ~ 0 4 
· o ..... ~ o -,_. -· ..;, ..... .... 
'J03 :i06 
•) 0 3 50 6 
OJ3 ::i0? 
003 5 1 0 

')0 3 511 
003 512 
003 513 
003 51 4 

007061 ~: 

0 1~ 00 :!! 
001010 
00 ~4""" ...,, I '-

00 1 000 
003 51 ! 
0 1 50 07 
006 1!5 0 
000001 
001010 
00351: 
0 1 :50 f.t 6 
001010 
00350 4 
0 01000 
0 0 3 511 
0 15 0 ~2 
0060 5 0 
000000 

0 1 ~0:5! 
0 5:'10:i2 
0035 11 
002000 
014 ?.~ ,. ... .J 

001004 
103431 

A 
A 
R 
A 
R 
A 
A 
A 
A 
R 
A 
~I 
R 
A 
R 
A 
A 
A 

~ 

A 
R 
A 
R 

003 515 002000 A 

~i13 524 
""""" """' 1:'""1 .. UU..:J...J C....J 

~0 35 26 
.... ~"""\ .:0 ""
U ..,, ..; • ...J C. ~· 

0 " """" -=-"""'o IJ ..;, .,_1 .;! 

n o-:-c: -:-1 
• " <.J ·- · -...I 

O .... _,c:-_41"\ v ,::; _, ..:. .::. 
.... ,..._ c- ........ 
OJ 1..1 ..,)' ,.) ...:- .,j 

'".!0 3 ~34 
o"\,,,., c-_C" 
• .. · '·' .; . .._} ·;) ·-· 
.-. """ .... -..... ,.. 'J •: .,:. ._, ...:• C· 
("· n ..... .. -..., 
L• 1,. ~ ·-' ..:> (' 
'' fl -, C" A 0 ·.- i.. ,4, ·-' "t ... .... -. -=- .. . 
• • • '"'' .,:, ··-' ., J. ,, r. ~ ~ 4 ~ 
'·' .. · ...:· ·-· a:. 

... ,.. ..... c-~4 
•' '·' -::.· ·-· ~ ........ .... c:-40<" 

'·' .... ._ • ._t ...,) 
,-. ;"\- f:A6 
U'J~.._, ._.. 

"""1"" - C'A-,. ._, '·' ..:· ·-' ..,. (' 

('11)3 5 50 
') ,,. ..... ff: C" 1 
I tJ .,;;. ·-' .J 

,.. 1 .. ....,. .. .., 
!) .. ,. .~ "'t I' 
,.. n ,. .... - t"'o 
VUCI• .. t ..:o u 

003707 
0 17000 
" 0 4 ,... • .., u • J. '"-' J. 1,.1 

003525 
0 ,., c:; ':0 1 '1 U-..; ... 

"06 ' ~ ... u ~ c. u 

000506 
,., ,.. -- ;-. . ..... uu . ..JL•J.L:. 

0 ~'6"~0 c. '·' v 
002000 
C l4 51 4 
002000 
Cl 547 0 
O,.., •. r • • ,. 

t_i 1,.1 ' · ' J. ? 

0 0· 3h ~ -:: - ( .. 
0 170(}0 
CO:i01~ 
CC6 1 4 G 
000 012 
001004 
""""'""C" r.t .... 
'·' ..., ·~ ..... ..;! ... 

00612 0 
'"'1"" ... """" J...;; ,.I~U ·.• 

"(l lf"~ n . .
V t •.•v · .... 
00 5021 
O· n.-:•~o v ·;;. ), c 

R 
A 
R 
I 
A 
R 
A 
A ... ,, 
A 
A 
A 
R 
A 
R 
A 
R 
r 
A 
~ ,.., 
A 
A 

A 
A 
R 

1493 
1494 
1 495 
.... ..... ..... 
J."'t='O 

149 7 

1 4~3 . - .. 
14 99 
1 ~ 0(; 

1 ~01 

1:':5 02 
1:503 

1~ 04 

1~ 0:5 
15r:l6 

ll 

ll 
ll 

TRA NSFE R I~ST REG :1 <IRG1 > TO I tl ST REG 
T=O ~ ~=0 & G~ X ~Xl 

LDA 
JAZ 

JMP 

LDA 
AI':'-' I 

JA Z 

LDA 
J ~Z 

..J i'l p 

LflA 
S TA t 

. . 

X T , 1 
l'-+4 

XG, 1 
1 

S3 0'5 

S30 ~ 
• 

T FIELD =OO 

YES-
-: · ,.... , EL D-X '-''>'1 IJI rt- -,r,, ·, 

S=O ., 
• 

. 
S AVE CON TENT S 
USED FOR OVF L 

""''TRG '"" ) , c. " ~ .:. IF 

OF I RG2 AT 
SAMPLE FOR 

1~ 07 
1508 
1509 
1510 

XIRGZ BE :<:: f) 

IRG1 •1 
IRG 2• 1 
ll 

FAST REG 
YES- MOV E 
TO IRG2. 

LO GIC. 
li"G1 

S:EE >O 0 8 . 

.... 1 
J. -' L 

1 512 

1513 • 
1514 ~ 

1 C7 i ,.-• 
...JJ.P 

151S 
" .... ,..., 
... ..J .1. ~ 

1 520 
11:_;?~ 
• "-" '- .&. 

1~24 

1 :i25 

1~2 6 
1527 
.. --"' J.._IC.O 

·- ~.L ·-· '- ~ 

1 ... .... 
._I~.L 

153 2 
153 3 

L n 1"1 
S iA 
E QIJ 
JMP I'f r~S E TA 

~ 300 

-CHEC K lF WI7HIN BO UND S 

N 0 ·-RE TURN 

OUT PUT TOP 0~ JUMP ~TA CK TO [O 

J ~1P I'I 

l n" T . .. ..... 1 

L D~ 
JAZ 

DAR 
.. , .... D T 
1-t J..l I J. 

TAB 
LDB 
~~ M :::.> 11 

CALL 

LOA 
TAB 
S UB I 

. JAil 

ADDI 

DATA 
TBA 
ADD I 

STA 
C A I_ L 

'::: PAC 

... .... ..... " •• 2 ~~ c. u 4 

JS PT 

- T A- .. ' 
~ 4HI..,.r' 

0 ' 2 
OH 

• 

. -

L i:IOUT , 1 4, S3 2 0 

,.'S F'T 

n • ~ • ~ c. 

*•• ... .,. ..; 

013 0400 

0 1 0 0 G 

(:26 0 

$3 22+1 4 
LOOJJT ,15, S3 22 

. ' 

"T'··r-t' , ) H ~ ' 

S ET BACK TO 
I t!nE ~< INTO 

POINTER 

LAST I T01 
STACK 

S T A C K C 0 N T ::: rn S' 
CON VE RT TO AS CII 

S TP.CK COUtiT 

TI-JO !liG IT ~~ ~ . 
• 

Otl 

YES- - PUT 1 IN TEN S DIG IT 

SKIP 
NO 

NE XT I rl S T 

·- ... ~. ----- -·------ ----· ..... __ .. - .. -. ... -· ..... --- ... .. - ·- .. -·- . - - .. -' ... .. ·-· . ~ ~ .. . . 

CLO CK . 

E. 

S TAC K 

. --··-·--

<'• ( '• .-• . ;. .... ..:· 
' I' ~. 

._!. ·' ·-=· .... . . .... . 

..... tJ ._;. 

'X' ft .•_; 
..,.y .,) 

~ ,., ·:· •..> y ._. 

" 0 ., .._.. .. .. 

... t') ~· ._ .. '.1 • •. J 

:- . ... ·:· .... •.· .... 
··~· 1: ·::· ....:· .. .. 

0147 / 
'•J ~ •t .., '"' J. "t f' ~· 

01479 
Dl480 
0 1 4 8 l 

0 148(.~ 

0 ! 4 83 
~I 1 4 8 4 

0 1 4 8 5 

0 1 486 
'1 1 40 ' .-' " ... v .· 

0 '4~ g l - • 
:,_ 0 4 "" ... 

"' ~- ~· 

( l 14 3 1 
~J 1 4 '=< ., ,; c . 

-. r: ,., ,, 1 4 ·:> -: 
- · ) .. :• ._! ... ... -

- . ~ ~ :t: ,., :t: :t: ,., ~ --' •t"\ .-1 ,.., .. 'ft"'o"'? 
;,..,; .;. •.J J.~ ; ... . 

~ c:::: 0 1 49 '3 
" :· 01 ":· ') 1 .,. 0 ' I 
• .. ·-· ... . ~· . .. 
' 0 .-. ·.'> ....;:. 

-. .. : ":· 
.,..\. .• ~· 

.. o'l . • , 

'• ... ·' .;. 

• ' .... ~ -· , ...... . .. '\ ..... . . . . .;. 
.-. i1 ":• .. ... ..... 
~; 0 :;: 
., l-•• -. 
-..> • ,,: • 

-=:- !l ..-• . .. . ) 

<(;"'o t", .-. 
• ... ._I .:.• 

... l-. .... ··' .. ~· 
~· ,•, ·:• 
.... ·.1 ..... 

:· , j . -, 
..... ' .J ' • 

<:>• .-. • .... 
:• ·J -:.· 

• ._ o"'t ':• 
-.; .... · ... · 

• 

n •C' f'! • 
••• I , I 0 I !, 

Ol " u· c· ._1 ·-

0 , .,. .• , .• 
"' ... 1 .. ''t 

'"" • 1':' • • ..: 
o_t 1 ,,..1 \,I .J 

-.c;:- ,, .. 
t:• ... · ~·':. ,., • c::- .-. .... 
..... J. .. 1 IJ • 

0 • c- .. .. 
1 -'J. L 

O l512 
r. 1 e • ··. v .. • ..... .._ . 

r•'...-1 '·;\,l J. .,__1 •• .f 

01510::. 

""' 4C" l.., •: .L .. . ,· 

0 1 51'.: 
01519 

0 1 5 2 1) 
~::1521 

• 



E.2 VORTEX LI STING 

003~~6 000017 A 
003~~ 7 003711 R 

... . . : 

003 :560 
003::1 61 
003 ::162 
003 ~63 
003 ~~~ 
003 ~6~ 
003 :566 
003~67 
003 ~70 
003 ~71 
u03:i 72 
003 ~73 
n,...--~ 4 .... ~) ~ ..., _.-

003 ~7:S 

0 03 :;76 
003:i 77 
003600 
0036 0) 
OOS6 0e 
0036 03 
00360 4 
00360'~ 
00360 6 
003607 
0036 10 
(1036 11 

. . . 
3036 12 
!J036 13 
0036 14 
0036 1~ 
0036 16 
0036 17 
0036 20 
0036 ~1 
0036 22 
On ?<:'"'? · .. • ._. v c; •J 

00362 4 

. 
0036 25 
eo 36e6 
0 03627 
00363 0 
00363 1 
~< 03632 
003633 
00363 4 
00363 :S 
003 636 
C0353 7 

0 02 0 0 0 
0 14747 
0060 1 0 
140640 
0~4103 
0;.:!4 0 72 
02 4 070 
0260 3 2 
002000 
01 4~14 
002000 
01:547 0 
00 0 012 
0 0 3661 

0060 1 0 
1 4124 0 
0:5 4 06 7 
03 4 0~6 
0 24 0 :54 
026033 
002000 
0 14~14 
002000 
0 1~ 470 
000012 
003 66 1 

1536 • 
UJ37 • 
1538 • 
15 3 9 Ill 

A 1540 
R 
A 1 ~41 
A 
A 1 ~42 
A 154::! 
A 1:544 
A 1:54:5 
A 1 ~46 
R 
"' 1~47 
R 
A 
R 

1548 • 
1549 • 
15~ 0 • 

A 15~1 . 
A 
A t :s5e 
A 1 553 
A 1!5~4 
A 1555 
A 1 556 
R 
A 1 ~5 7 
R . )o. 

A 
R 

• 

. . 
15 :5 8 • 
15~ 9 • 
1560 · :· . .) 

002000 
01 474 7 

A 1 ~61 
R 
A 
A 

0 3 411 3 
024041 
026034 n 
ooeooo A 
0 14~1 4 R 
002000 A 
01~470 R 
0000 1 2 A 
0 0 37!1 R 

1562 
1 563 
1564 
156:5 

1566 

0020 00 
0 14747 
03 4 027 
0 1:50 3:$ 
606120 
1 20260 
05 4 1 14 
00200 0 
01 :54 70 
0 0 000~ 
003744 

1567 • 
1568 • 
1569 Ill 

A 1570 
R 
A 15 7 1 
A 1:572 
A l :573 
A 
A 1~74 
A 1 ~ 7 5 
R 
A 
R 

157 6 • 
1577 Ill 
1578 Ill 

A 1579 
A 1580 
A 1 ~81 
A 
A 15 8 2 
A 15 83 
R 
A 
R 

.• t,,' J 

• 

. . 

. .. ·. . 

• 

,ROGRAPI PAGE 14 . 

• .. J ~ 

OUTPUT LATCH A TO LO .. 

JMPI't 

LDAI 

STA 
LDX 
LDB 
LDE 
JMP" 

CALL 

•. 

SPAC 

0140, ... 0 

S318+7 
S317' . 
S316 
LTCHAa! 
OH 

I " • • 

LOOUT•10eS3ll 

OUTPUT LATCH I TO LD 

1.- DAI 

STA 
LDX 
LDB 
LDB 
J"P" 

01412 ... 0 

S318+7 
S3 1 7 
S316 : 
LTCHI•2 
OH . 

, ' 
SPACE LO ' 
. . 
A SPACE 

,LACE JH .rtESSAGE 

ADDR or RO" FIELDS/DATA . 
LATCH A INPUT TO ALU . 
CONVERT TO ASCII 

OUTPUT LIME 
.... .. .. 
'J • . • . . . 

•• ' -
. ' 

I SPACE 

PLACE "IN rtESSAGE 

AIDR OF ROM FIELDS/DATA 
LATCH I INPUT TD ALU 
CONVERT TD ASCII 

CALL -· L D 0 U f • \ 0 •• $ 3 • I ;;1 .. . C U T P U T L ltl E 

OUTPUT ALU OUTPUT TO LD -

JMPM 

L·Dx 
LDE 
LD:S 
;JPtPM 

CA LL 

SPAC .: . 
S319 
S316 
>~A LU t 2 

! 0 H ·. 

lODUT• 10tS3Ht 

. 
OUTPUT CARP.Y IH TO LD 

J MP" 

LDX 
LDA . 
ADDI 

STA 
CALL 

SPAC 

S316 
XC Hfe 1 
0120260 

S31 !t+ ... 
LOOUf•:5e$31D 

' 

OUTPUT CARRY DUT TD LO 

LD X 
LDA 
AD DI 

STA 
CALL 

S3 16 
CARRY•l 
0120 260 

$3 1[+4 
LOO U T,~e$31E 

SPACE LD 
, , I 

A~DR OF ROM fiELDS/DATA 
ALU OUTPUT 
CONVERT 1 TC ASCI I 

OUTPUT LINE TO LC 

SP,~CE LO 

ADDR OF RD~ fiELDS 
CARRY IN 
SPACE ZERO 
. . 

OUTpUT I'IESSAGE 
' 

ADnR or ROM FIELDS 
CARR 'l' 
SPA CE ZERO 

OUT PUT I'IE'SSAGE 

• 

LISTING PAGE < 360) 

S03 
SO$ 
S03 
S03 
$03 

S0 3 

S 03 
S03 
S03 
$03 
... 0.., 
~ .:, 

S03 

o 1~ee 
01523 
015E: 4 
0 15 25 
0 1~?6 

01~27 

01528 
01529 
01530 
0 15 3 1 
0 1532 

0 1533 

S03 0153 4 
S03 01535 
S03 01 :536 
S03 0 1:5 37 

S03 0 1538 
S 03 01539 
S03 015 4 0 
$ 03 0154 1 
S03 0 1542 

S03 0154:3 

S03 
~03 
$ 0 :-:: 
... , 0 ':) 
~ ... 

S03 

S03 
S 03 

S03 
S 03 

$03 
"'"' ':> ·~ . ., ..... 

... 0 ~. 
~· .;; ,,, 0 ~, ... .. .. 
<·· u·"' ... , .;:. ... , 
,~ (l .... .. ' .. .,:. 

... 0 .... . . ...:• ._.. 

S 03 
"0 .... ..,:. ~ 

0 154 4 
01545 
0 1 54b 
0 1 5 4 7 

0 154 8 
i.l154"3 
01550 
0 1551 

01552 

0 1558 
0 1 554 
015 55 
0155t. 

01557 
0 155 8 
01559 

01560 
c 1561 

01562 
0 1 563 
(' • .,. •. 4 
'.J , , ._1 0 

0 1 565 
01566 
(! 1 567 

0 15€,8 
O • c::· ..... J. .J E. :> 

0036 40 
0036 41 
0 036 4 2 
0036 43 
0036 44 
00364 ~ 
0 03646 
0036 47 
O D36 ~0 
0036~1 

0036 :5 2 

034016 
0 15 036 
00 6120 
120260 
0 5411 0 
002000 
01~ 4 70 
00 0 00 5 
0037~1 
002000 
0 1 4606 

A 1~84 
R 

JMP I'1 REGS DUMP CONTENTS Of REGISTERS 01570 

1 ~8~ • . 
0036 53 002000 A 1~86 
0 036 ~4 0037 ~6 R 

CALL 

JMP• 00 36 ~~ 001000 A 1~ 87 
0 036 ~6 10 3 4 31 R 

0036 ,7 
0 0::! 660 
DQ36 61 
00 3662 
0!)36 6 3 
0036 64 
0036 6::'! 
003 966 
OOS667 

000546 
003~71 
120. 240 
1zo2-.o 
14 0 714 
1::'!!640 
144716 
1503 2 5 
t~2e4 o · 

1~ 88 
1~S9 

R 1 ::'!90 
R 1~91 
A 1::5 92 
1!1 
A 
A 
A 
A 

• A ..... ·"-

• • 
S 316 DAfA 
S 317' DATA 
S3 18 , ;,;. DAHit. 

I ' • • .. ... _, 

LTAA 

S300 

DRDI'! 
S318+8 
... · AL.U 

; . " 

LIST V?3 REGISTERS 

RET URN 

A~DR OF fiRST RO" fiELD 

fHPUf A DDDD" 

I> 

. . 
' . 

S 0 3 
4"' • ' :Jl 
~ u .;;. 

~(I ~. 
...!' ..:· 

-. . . . . ' 

C l57l 
01 ......... ~r.:.. 

015 7 3 

01574 
0157~ 
,.. • C' ~., ~ ,_, ,_.,.t;:. 
01577 
"1"" ... 8 v ._j , • 

• 

• 

• 

--



E.2 VORTEX LISTING 

""' .,6..,0 V \,1...., I 

003 671 
oo36?e 
0 03673 
003 674 
OC3 67~ 
003676 
0036 77 
003 700 
!)037 01 
003702 
003703 
0037 04 
00370::5 
003706 
003707 
003 710 n n..., 7 • • 
UU..:> .11 

003712 
0 ,....., ..... ,. ..... . v ...;, ,. .i. .,;, 

n 0- - .. A V .:J I J. ._, 

00371~ 
~o-- · ' V ~~ .i.C• 

140640 ~ 
142304 A 
142304 A 
120240 A 
1417'2 ~ A 
1:; 1 322 A 
1427 1 6 A 
152240 A 
1:5231 7 A 
1 ~0 2 4 0 A 
147706 A 
120323 
152301 
14171 3 
120240 
142304 
14~ 304 

120240 
14732 5 
1 4670 2 
14272 2 
12031 7 
1 ..... ~ ~ -"'""'v .... -.. 

A 
A 
A 
A 

A 
A 
" H 

A 

... ,.. __ .. _ ........ -- .. , .. 
•: U .,:. I J. ; i ~ ._. I C. '1' H 

0037 2 0 14271~ A 
n ,.. ..., ..., ,..~ .. ._,u.;;.-· c.J. "''"_ ...,. __ 
U V -!• I C. C. 

003 723 
•'"' .... -~ ... t.: u.,:,~ c .... 
r.n...,7...,.,. 
\.I 1..1 ..j C:. ..) 

0037 26 
003727 
0037 30 
0037 31 
003732 
003 733 
003 734 
00 '"' ..,"" ... .;,,~..) 

00 3 736 
0037 37 
U03 740 
003 741 
t) ~' 3 742 
0 037 4 3 
0 1)3 744 
003 74~ 

0037 46 
C037 4 7 
0 037 :50 
003 7 ~ 1 no-- -- -IJ ,:, l ··-' c. 
003 75 3 
"'0'"' .... 4 I) .,:) ,.- •J 

003 7~~ 

~ . 

0037 56 
003 7:.17 
0037 60 
003761 
003762 
003 763 
003764 
00376!' 
[t03 766 
03376 7 
"0-....,...,n 
\J ..;, I I' U 

003 771 
0037 72 
"0""'_,..., .... 
U ..:> f' I ..> 

0037 74 
00377~ 
•• 1 0 "" .., -. {' • . . .,;~r r~· 

i I 1f ..., 7 ..,. 7 .... ..... ..., " , 
no •o"n IJ -... · VU 

oo .. ~ool 
:::04 002 
00 4003 
G

fl'\.<~n ,.. .. 
u .... \.1 .... .., 

0040 05 
n ,...,.,..,..,, 
- 1.1 H \,I y t:i 
,.., ..... ,.., .... -
1JV -t VUt' 

0 0 4010 
1"1!"'·"'""'1 .... !._1 "t ;_. J. 

··o""" ·~ ... .... v .l c: 
00 4013 

151640 H . ...., __ ., -
l~i'i'J.O H 

12032 3 A 
1~2 301 -A 
1 .. 4-:-4""'1 A 

... J. •' .l "' r-1 

120 2 40 
142304 
003741 
120 2 4 0 
120240 
140 7 1 4 
152 6 4 0 
147725 
1~232 0 
152724 
12024 0 
14230 ·+ 
142304 
000441 
12024 0 
12024 0 
1417'11 
14724 0 
12024 0 
lf0~40 
120·240 
1. 41717' 
1 ~·2 7 2 4 
1C:0240 

00 0000 
00200 0 
0 14 7 4 7 
0020 00 
01~47 0 
000041 
00 4 207 
OOeOO O 
014575 
00601 0 
00000 3 
05421 3 
OOf.Ol O 
t'lt\""'C"' n 
UUUC'I .&.U 

05 4 211 
006030 
00020 1 
02 4 20 0:, 
0260 00 
0 0200·0 
01 4!:'514 
00:";1 4 4 
0 44~ 0 : 
0 141 7 7 ,..,.._ .. , . . 
u ~· ··' v .1 .

1 

4"1 .... . -· uo.;~ ~~t J.r .~ 

00101::: 
,.. ,.. .. "" . .. 
"' "' ., ·-· J. ... 
001000 
00377 7 

A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
R 
A 
A 
A 
~ 
A 
A 
A 
A 
A 
A 

A 
A 
R 
A 
R 
A 
R 
~ ,.., 
R 
A 
A ,.., 
A 
A 
.... .... 
A 
A 
R 
A 

A 
R 
A 
H 

A 
A 

.... ,., 
~. 

M 

R 

,_ .... ... ,.. .... o""'"' · o 
·-· ... .... ~· ... .., v 0 ·-· .L 

0 0 4 0 1 :; 0 0 0 0 0 ·+ ;::; 
0 ~41 6E· 

0 0601 0 

~ 

H 

1:=194 

159~ 
1!596 

1~97 
1~98 

. . . 

S3ZO 

' 

' 

S322 

S319 
S31A 

S31 B 
S31D 

S31E 

• • 
1 6 0 0· • 
16'0 1 
1602 
1 6"1} 3 
1604 
1605 

1606 

1607 

160S 

1609 
16 1 0 

1 6 1 1 
16 12 

1613 
1Gl4 
161~ 

1.616 
1617 
1618 
1613 
1s2 o 
1621 

1622 

• 
LTAA 

LTA1 

• 
1623 • 

162~ 
<Il l:_ _,.... .. ,..::. o 

DATil! 

DIHA 

DATA 
DATA 

DATA 
DATA 

DA T A 

_.RDGRAI'I PAGE 25 

' 
, . 

I CURRENT TOP Of STACK DDDD" 

I I TEf'IS ON STACK nn· 

S31A .. 8 
• .ALU OUTPUT DDDD' 

.. 

RHLT 
• 

• .COUl 

• 

• • " 

CCS HALT A UDRES~ 

LISTING PAGE < 

RO UT IHE TO LIST Y73 REGISTERS TO LINE PRIN TER 
LI STE ~I,R[ G , S REG•DREG,KREG•IOKR•IRG1• IRG2,STUS ,JODR 

ENTR 
JMPM SPRC SPACE LO 

CALL 

JMPM 

STA 
LDAI 

STA 
LD XI 

LD B . ~a ...... 
CALL 

I ~ R 
ItlR 
LD~ 
DAR 
STA 
JAZ 

Jt-:P 

LOOUT,33tLTAZ 

P BUF" 

3 

L TAX 
DRC M+PREG 

LT AV 
BUF R+i,. ; , 

LTAY 
C o 2 
CH 

LT AY 
LTAX 

LTAl 

• • 

P R I IH H E A D Ef.: 

CLE;::;R LO 

REGI STER COUNT 

TEMP 
ADDR 

S TORE 
OF" PREG 

ADDR Or LC BUFF ER 

ADDR OF RE GI STER FOR LIST IN G 
t I 

CONVER 16- BIT UORD TO ASC11 

SPACE AFT ER DATA 
STEP TO tlE XT RE G 

LO CP IF tlDT CO MPLETE 

OUTPuT KREGtiOKRtiRG1t+IRG2 
LDAI 

I """ ..... . 
L.lJ H 1 

.. 

LTAX 
DR OM+KREG ADDR OF KREG 

. . .. -·~·,.. ~ . . . ............... ......... _ ........ _ .. _______ . -- - -
·- - '-"- .. - .- ,, ......... · · ····-·· OOo-<0.0 "'0•0• ·~ ...... - · - - · ~--- OOooO -- -··~-..... . _,.., ___ , ... ,.,_ 0· 'PO .. 

361 ) 

S03 

$03 

S03 
S03 

•\" n ..... 
...... v .... 

::· { ! ·:· ._ .. v • ., .-. ,-. .-, 
~ .. ..::.· 
.· .-, ~ 
._ .. ' ·' .,.;) 

!"• ( ! "':• 
. .... J ·-· 
<""' .- . ·~ 
.;:. \.1 .;. 

,.. ,..., ... 
:_.. '·' .;, 

- r. ... :_ .. J .:_, 

C"• .·, ~ • . _ .. •.. ..;. 

. - ,- .-, 
·=> ~J ..:. 
~· .. . -. .. ;. IJ ...:· 

, . u- •· •• . _.. ~ · 

.-. r : · .• . . .. ·-. 

., 'j ·:· .. . ... 
~ . . 
~ u ._: _,., _ 
·.!· '-' • .:. 

.... ......... .,:. .. v ._. -.- .... . ::. -' ..:.· 
<;• " .-, .._. f) .; . 
.::'• . . .-. 
.:_ .. •) .;. 
'(' • ,., -. 
.,::. !, ! . :_. 

~. r.· .-, 
._ .. I_! ... •• 

:"'· n . ' 
.. :. '·' . ·. 
-. ;, .. 
~ ·-· . 
~ .•. ~ 
...:· • .. • ·-· 

', ( I 0:• .. ·-· ... 
r .-. '• . . \,: . 

. . - . .. . ~· 

01579 

0 1:580 

01581 
01582 

0 1583 
01584 

01585 

01586 
1··1 ""0 ~· "' ...... _. , 
0 115 8 s 
r•150"" v "' v 7 

0 .. c::: .:. ..... , 
.&. ..... ~ '· 

nt ~'-31 

0 1594 

0 1 59 ~ • 
01596 

015 9 7 
(", • t: 9 .-. 
•J I. ,J ._:~ 

01599 
0 1 600 
G i.6 01 

0 1E.0 2 
0160 3 
0 160 < 
01

.,.,., 
. f:.u,• 
n•rn ... 
1.1 l. r.:..• 1..1 IJ 

016 (17 

0 lE.08 

0 16 0"3 
0 1 6 1 0 

"' •L • l v 1 c• J. 

0 161 2 

• 



E.2 YDR TEX LlSTIHG 

1627 
00 4020 0 006 1~ R 
0040 2 1 0 ~41 64 A 
o o .4 o 2.£. o e 4 1 6 3 A 
0 0 40.2-a: 026000 A 
C ~4024 002000 A 
G 0402~ 0 1 4 ~ 14 F. 
00 4026 00 ~ 144 A 
004027 044156 A 
004030 0 141~ 4 A 
004031 00~311 A 
004032 0:54 1 :52 A 
C0 4 033 00 1010 A 
00 4 03 4 00 403i' R 
00403:5 0 01 000 A 
00 403 6 0040~2 R 

1628 LTA2 
1629 
1630 

16 3 1 
1 632 
1633 
1634 
11D3C5 
1636 

1637 

1638 • 
G 0 4 0 3 7 0 0 6 0 2 0 A. 1 6 3 g 
004040 000607 R 
C0 404 1 026000 A 1 6 40 
0040 42 00:::000 A 1 641 
0040 43 01 4 514 R 
0040 44 00:5144 A 1642 
0040 4:5 006020 A 1643 
00 4046 0006 06 R 
~040 47 02 6 000 A 164 4 
00 4050 002000 A 164 :5 
0040 '51 01 4 :514 R 

00 4052 
0040 53 
0040~4 
DC 40'!S :5 .... , ... ,.. _ , 
'JU ~V...JO 

0 040~7 
')Q£',0 60 
·} 0 4 0 6 1 
:J0 4062 
00 40 63 
:J0406 4 
00406:5 
004066 
00 4067 
')0 4070 
0 0407 1 
004.072 
00 4073 

005144 
006020 
0'(10632 
·e 1!:6 o o o 
002000 
014::i14 
005144 
006020 
0 0 0 6 '3-1 

1 6 46 • 
A i f.4 7 
A 164 8 

o ~6o o·o 
o o z·o o o 
0·1 4·51 4 

R 
A 
A 
R 
A 
A 
R 
A 
A 
R 
A 
R 
A 

0 0 2 {) 0 0 
01~410 
000044 
000200 R 
001000 A 
~037~ 6 R 

., 

1'6 4 9 
·f65·0 ~ 

1 6 ·!5 1 .· 
't6·~2 ... 

165 3 
1 6 5 4 

1·655 

1 6:5 6 

.. ' 

16~7 • . 
1 6 !5 8 • 
16!59 • 
1660 • 
1661 • 
1662 • 
1663 • 
1 66 4 ,. 
166:5 • 

• 

. 
l . 

• 

' .. 

A 1666 LTK)( 
A 1 667 . 

00407 4 
ll040?:5 
0040?6 
004077 
!)0 4100 
004101 
004102 
004103 
0 04 1 04 
00 4 105 
004106 
004107 
0041 1 0 
:)0411 1 
004 1 12 
004113 
004114 

000000 
002000 
014715 
001004 
104074 
002000 
014747 
002000 
015470 
000022 
004250 
002(100 
0 1 5470 
000030 
00 4 272 
002000 
014575 

R 
A 
R 
A 
R 
A 
R 
A 

... J ' 

004115 
0041 1 6 
o"\'-A• .. , 
UU'"t .l .I. I 

00 4120 
00 412 1 
0\ I"> ... """',... 
u..., .,..~.c. c 

004 123 
00412 4 
00 412 ~ 
004126 
n ........ . "' ~ 
IJ 1._1 "t .l C. f' 
"" ........ _,.. 
UU --tJ. ~ V 

C04 l31 
~·~4 1_.,. 
~.1 '·' ~ G 

0041S3 
0 0 4 1 3.4 
GG413~ 
004136 
004 1 37 
00 41 4 0 

'()06010 
000010 
054065 
0'540 6 0 
0060 1 0 
000641 
054062 
0060 3 0 
0 0 0 20 1 
0 24{):S7 
026000 
0 0 2'0 0 0 
014514 
0 0 5 .1 4 4 
0440::.12 
014050 
00~311 
05~0 4 6 
0010 1 0 

·0'0 4 143 

R 
A 
R 
A 
R 
A 
R 

1 668 

1 669 

1 670 

1 G7 1 

16 7'2 

1 67'3 • 
A 16 7 4 
A 
A 1 67~ 
A 16 7 6 
A 1677 
R 
A 16 7 8 . 
A 1679 LTA3 
R 
A 168 0 LT,_4 
A 1 681 
A 1682 
R 
A 1 6 &3 - · 
A 1 6 8~ 
A 16 8::i 
A 16 8 6 
A 16 87 
A 1 6 88 
R 

• 

. . . .. 

. . 

.. 
• 

PROGRAM PAGE LI STIKG .PAGE < 362> 

STA ' 
L'DB 
LD.B 
CALL 

I XR 
1112 
LDA 
DAR 
STA 
JAZ 

J 1'1 P 

' LDBI 

LD B 
CALL 

I XR 
L D.JII 

LDB 
CAL L 

I XR 
LD BI 

LDB 
• CALli. -· 

~· . . 
I XR 
LDBI 

LDB 
CAL L 

CR!.L 

L TAY· 
LTAY 
Ot2 
CH · 

. . ' 
LTAY 
LT AX 

LTA X 
•+4 
. . 
L'fA2 

DRCM+~TU$ 

O t 2 
CH 

DR OI'I+IDD 

0 t 2 
OH 

DRD I'I+DS 

Ot2 
·• 0 H . 

' " .... . 

DRDM+QS 

Ot2 
CH 

LODUT<, 36t JUf'R 

LTA A 
• 

' 

ADDR Of' REGISTER f'OR LISTING 

• 

• 

LO OP If' HOT CD"PLETE 

.D DR OF ST ATUS REG 

. 
J. • 

ADDR Df I / 0 DATA REG 

AD DR Of' DS . .. 

. , .. . 
ADDR OF' QS 

THE f ULL 16 BI TS Of EACH STORAGE CELL IS LI STED. EXCEPT fDR THE 
620 / f CDHDI TI DH• ZERO 0~ l I S ALL TH ATS IMPORTANT 
LIST TE ST CD ND ITIOHS<T"UX TA BLE> 
IDE NTi f Y DH PP. IHTCUT AS TSHX. 

EN TR 
J MPH 

JAN!!! 

J MPM 

CAL L 

CA LL 

J MP I'I 

I_ D A I 

STA 
STA 
LDA I 

STA 
LDXI 

LDB · 
LDB 
CALL 

l .XR· 
ItiR 
LDn 
DAR 
STA 
J AZ 

w! : 

TRS ET·A . 
• CHECK If WITHIN BDUHDS 

LT I'I X NO - EXIT 

~PAC SPA CE LO 

LOOU TtlStLTAS OUTPUT HEADER 

LOOU Tt24 t LTAT OUT PUT HEAUER 

PB UF CL EAR LO .BUFFER 

LTAX 
LTAU 
TMUX 

LTAY 
BU F'R +l 

LT AY 
0. 2 
CH 

LTA Y 
LTAX 

LTAX 
!1! +4 

- -

UO RDS PER LINE 
FL AG FOR OUTP UTTING 2 LINES 

. ~ 

,. . .. 
_., .1 • • • • ,I 

.. - . . 

S03 01 6 13 
S03 0 161 4 
S03 01615 
~0 3 01616 

S03 016 17 
S03 0 1 6 1 8 
·S03 016 1 '3 
$ 03 01620 
S03 0 1 62 1 
$03 0 1622 

$03 0 1 623 

S03 0162 4 
S03 01625 

S03 01626 
S03 01627 

S03 01628 
$03 01629 

S03 01630 
S03 01631 

S03 01632 
!;0.3 01638 
S03 01634 

S03 0163!! 
S03 01636 

S03 01637 
S03 01638 

S03 01639 
s:o::: 01640 

$03 016 41 

Sl) 3 01642 

$03 016 4 3 
:;o::: 01644 
~03 
$03 
S 03 
S03 
S03 
S03 
S0 3 
S03 
so 3 

S03 

S03 

St13 

0~645 
01646 
01647 
0 1648 
01649 
0 165 0 
(!1651 
01652 
01656 

~1657 

01658 

0165'~ 

:S03 0 1 660 

'~ u ... ., 
,;) .... . 

.,. 0 .... 
~ .,:, 

SC3 

S03 

01661 

01662 
0 1 6 6 :3 

016 64 
01665 n•-,,. 
•.•Lbv·::> 

S0 3 01667 
~~ ~3 01668 

S03 0166':l 

... 0.., .,) ,_, 

so 3 
S:03 
$03 
'"'0" ..;!~. ..:. 

"n'"' ~ .. . ;.. 

S03 

01670 
ClE.7 l 

C1672 
01673 
0167<1 
0167~ 
0 1 6 7 ;S 
0 1 677 

• 

• 

• 

-



00 41 41 
004 1 4 2 
004143 
0 0 4 1 44 
0041 4~ 
00<1146 
0041 47 
·~'"' .. 1""" 1_1 u "+ ...J ll 

004 !51 
0041 ~2 
G('I A 41:' ..... 

•.J .... J. ""' .J 

0041 54 
0 0 41 55 
0 ... ~ . .. 6 v ... .1 ..J 

~0 "'' C:7 ' '"+.6. -.1 •' 

:)0 ~ 160 
..._,.. ... ~~ 1 
uu ~ .o 

;;;)41 62 
004 163 
004 164 
004 165 
004 166. 
00 4167 
004 1 70 
0041 71 
.... ,.. ..... ..,._ 
I.JU"+.&.t t::. 

0041 73 
004 174 
004 1 7 ~ 
0 0 4 1 76 
004 177 
00 4Z OO 
00420 1 
0042 0 5 
C042 0 E. 
00 42 07 
C0 ·12 1 0 
~ ,, 4 "" • • ._,...: C. 1 ~ 

00 4 2 12 
n t*>. .II! ...,. • """" 
U V "'tC. J...lo 

~t)42 14 

:J ':! 4 2 15 
oa 4 2 16 
00o12 17 
•; ')42 ~0 

0 042 21 
01)422 2 
004C E 3 
.... ,.. . .,- - ... '-) u "'t c. c. '+ 
,, 0 ... ~ .... -v '1 c l:. -' 
0042 26 
O'J422 7 
0 !1 4230 
0042 31 
r· 0 " ~ 3' "" o.) '"·: ~ .. ._ C. 

ryQ 4233 
!J0 4 234 
00423 5 
00423 6 
fJ01 23 7 
0 0 42 40 
0')4 2 41 
P r• 4 "" 4 ~ - - ~ ~ 

0042 4 3 
'J042 44 
0 ':1 4 2 45 
U0424 6 
:J0 42 4 7 
0042 ~ 0 
:)!)425 1 

.-. ..... 4· ...... ... -
- ·-· c. ..... ~ 
00426 0 
0 0 4 2 61 
01)42 62 
004263 
0042 64 
00 4 2 65 

'.104267 
00427 0 
0 0 4 2 71 
00 4 2 72 .-.. ·. ... ~. -, ' • 
f.} v ..., c. I' .;:, 
n n.,....., -, 4 
,_, v "" c. I' 
00 4 2 7~ 

0 ()1000 A 
00 41!6 R 
0 1 403~ A 
0 0 1 0 1 0 A 
00 415 0 R 
00 100 0 A 
00 4 16 2 R 
002000 A 
0 1~4 70 R 
00 0 030 A 
OOA "'"'' """"' ~ .... .,:, c. c:. ' ' 
002000 A 
0 1~4 70 R 
00 0 0 4 4 A 
00 0200 R 
00 1000 A 
1 0.4 0 7 4 R 
00 ~ 0 01 A 
0 5401 ~ :~ 
00 2 000 A 
0 1~47 0 R 
000 0 4 4 A 
000 2 00 R 
00 2 000 A 
0 14747 R 
00 200 0 A 
0 14:5 7:3 R 
00 601 0 A 
000 01 0 A 
0 54 0 0 6 A 
00100 0 A 
00 4 1 24 R 

0 0 00 00 A 
0 0 000 0 A 
1 20 24 0 A 
150 24 0 A 

A 1 2 024 0 
1202 4 0 A 
1 5 1 7 03 A 

A 
A 

1 2 02 4 0 
12024 0 
147720 A 
1:5 124 0 A 
120 24 0 A 
14572 2 A 
142707 
1 2 02 4 0 
1 4471 7 ;:; 
14~?'2 2 A 
120240 A 
1 44 7 02 A 
1:;124 0 A 
12024(1 A 
1 44640 A 
1 202 4 0 ~ 

A 
R 

1 2 0 2 4 0 
15 1 7Z4 
1407 2 4 A 
1202 4 0 1=1 
144(1 7 A 
1 5 124 0 P. 
1 ~ 0 240 A 
1:5171 0 A 
14332 4 
1 2 024 0 
1~ 0 7 2:) 
14 ..,~ -..,. -.',· C.w H 

1 202 40 
l " o -=·,•a c . ~ .... ., 
· -,.. - ··o .t c. ,_, .:::. ~... . 

12024 0 . -,. ......... ,.,. 
,1 C. 1.,1 C. "'T IJ 

1 2 0 2 4 0 
1 2024 0 
120324 
1 A ""''o"'7 ..... -

..,.c,.t" C.~ 

·' H 

~ . 
r-: 

A 

, . .., 
A .., 

1 5224 0 A 
1 41 717 A 
147 30 4 A 
14 4 72 4 A 
14 4 71 7 A 
14724 0 
1 5 1 7 2 4 A 
14 0 7 24 A 

·'· M 

14
,-, ..., ,._ r , 
c •' c. ..;;. 

1 2 02 4 0 
1 477 26 
1433 1 4 
1 1:!0240' 

A 
A 
A 
A 
A 

,..,..,_ .,. _ · 4 ~ ....._-- -
~.· u ~ c.r' " .,..:·c:.~ M 

'30 4 3 00 12024 0 A 

168, 

1690 . 
169 1 

1692 

1693 

1 6 94 

1 69 6 LTA::S 
16 9 7 
169 8 

1 6 9 9 

1700 

1701 

1702 
17 0 3 

17' 0 4 LTAU 
17 0 :5 LTA X 
17 06 LTAY 
1 7 87 LTAZ 

. . 

1708 

17 :J 9 LTA S 

17 10 LTAT 

' . 
J M,. 

LDA 
J IIIZ 

J MP 

CAL L 

CAL L 

RETU• 

TZA 
STA 
CALL · 

CAL L 

CAL L ·~

LDA l 

STA 
J MP 

BSS 
DAHl 
DAHl 
DATA 

DATA 

DAT A 

DATA 

LT A4 

LTAIJ 
•+4 

LTA~ 

: 

UJOU T' 24' LTAP 

LOOU Tt36,BUF'R 

L T MX 

LTA J.J 
LO OUTa36aBUF"R 

S PAC 

• P:>ur 

s 
LT AX 
L Tr-1 3 

4 · 
0 
0 
• p 

.. 

• IDit 

• 

• OYF'L 

sc 

. . . 

S HF"T 

SEH$ 

PlitOGRA M PAGE 2 7 

LO OP IF HOT COMP LETE 

' • 

OU TPUT HEADE R 

FR itH L I NE 

SET F"LAG 
PRI NT LI NE 

SP~ C E LD 

F'I LL BUF'R ~ITH BL ANK S 

PU T ~N D 8 WORD IH TD BUF" R 

TE MP 
TEMP 
Ql) DR 

OPR 

S TORA GE 
S TORE OF" CONV ER S ION 
or- RE G TO LI ST 

KR EG I OKR I BR 

QUOS ' 

TEST CO NDIT ION S TATES ' 

SSW 3 SSW2 S SU1 EMUL 

• 

LI ST I NG PAGE < 

COUtl T 

I 

ALUO 

STAT' 

ALUS ' 

····---- - --- -- -- ·-.. -..... -. ........ _ ' ....... .... ... .. -........ _ ...... _ -- ·----····"' '"" · ···-··~ ·- _ .,.,_ .... -... .... -..... ~ ..... -~·--···----···-- ··---·····-· 

36 3) 

S 03 

'"' 0 ... ..::. ...:. 
s: 0 3 

$ 03 

,... ro "'j 
~ u - · 

.:"· (\ .... 

.;). v ..:.· 

.,. t t ·":· 
·~ v ._, 

'\:' r· .-, 
._ .. \,1 ..;. 

$ 03 

't' 1.' .-. 
.,;. •' ..;.. 

S 03 

0 1€.7 8 

01 6.7 9 
0 '· 6 s 0 

0 1 €.8 1 

01 68 2 

0 1683 

0 1 E. 8 4 

0 1 685 
01 6 86 
0 1 6 8 7 

01688 

01689 

0 1 6'90 

01691 
01692 

Ol€.93 
01694 

~ 1 r. q -:> 
! '-' · ' 

-; ~: 3 0 1698 

.. ~ 0 ~. ' ~ ... ... 01699 

.. •·. . .. ... .. .. . . 

• 



. . . -. . ... 
I ,; 

• 
I •• . : ( 

: i . .1 

• • 
I 

~ ' 

. . 

• 

• 

• • . . . . . . .. 

E.~ VORTEX LISTlHG 
' 

PADGRAI'I PAG£ II LlSTUfG .PAG£ < 364> 

004301 
00 4302 
004303 
0 0 430-4. 

)) 0430~ 
_,.., 004306 

004307 
004310 

. 00 4311 
004312 
0043 13 
00 4314 
00431~ 
0043 16 
0043 17 
!'.:'0 4320 
00 4321 
0043 22 
004323 
0043 24 
00 4 32~ 
00432 6 
00 4327 
00 4330 
C' 04331 
00 43 32 
004333 
00433 4 
00 433~ 
00 433~ 
00 4337 
~04340 

' 004;341 
0043 42 
0043 43 
00 4344 
00434~ 
0043 46 
00 4 3 47 
00 43,0 
00 43!11 

1i51i'23 
1!13663 
120240 
1~1723 
1~3662 
120240 
1~1723 
1~3661 
120240 
14271~ 
1~2714 
120240 
140714 
15271 7 
1 202 4 0 
140714 
152723 
120240 
140714 
152703 
120240 
140 714 
1~2732 
120240 
1~1710 
143324 
120240 
146711 
151323 
120240 
1~1(06 
152303 
120 2 40 
1:51 260 
14 0717 
120240 
147317 
l~131~ 
1!0240 
1~0725 
147723 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A. 

• 

A ·1711 
A 

LTAP 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
R 
A 
A 
A 
A 
A 
A 
A 

1112 • 
1113 • 
1714 • 
111:5 • 
1716 • 

DATA I 

? ' 

• 

ALUC ALUZ SHf'T Sf'TC ROAD NORM 

• ... . 
• 

. . 

• 

1717 • DETER"!"£ IF' 
1718 • IF NOT: UtCR 

SPECIAL -"LU f'IDD£t. LA=O&.LI=0/1&.SH=1XX • 
R£TUIU~ IV I. 

0043~2 000 0 0.0 
00435~ 015014 
0043 ~4 001010 
00 43~:5 00436C 
004356 0 0 100 0 
004357 004374 
004360 015013 
0043 61 006.149 . . 
004362 000602 
00 4363 001002 
004364 004374 
004385 015026 
004366 006150 
0043 67 000004 
00 4370 001010 
004371 00 4 374 
00 4 3 7 ~ 001000 
00 4 373 1 0 4 3~2 
1)0437 4 0060 47 
00437~ 004352 
0043 76 0060 47 
004377 0043~2 
004400 00 1 000 
004401 10 43 :1 2 

A 1719 SALU ENTR 
A 1720 LDA 
A 1721 JAZ 
R 
R 
R 
A 
A 
A 
A 
R 
A 
A 
A 
A 
R 
A 
R 
(:; 
R 
A 
R 
A 
R 

1722 

1723 
172~ 

1726 
1727 

1728 

1i'!9 

- .. 
. . 
' . ./. 

·'1 

1730 SALI! 

1731 

173 2 

JI'IP 

L II A ·. 
SUB I 

JAP 

L!IA 
AtlAI 

JRZ 

.. 
INRE 

INRE 

EJEC 

XLAtl 
•+4 

SAL2 

SAL2 

XTCd 
4 ... 

~AL2 

SALU 

SALU 

SALU 

SALU . .; .. 

. 
' -

LA F'I£L.D 

Ll: f'IELJ 
. -
·' 

SH<I'I"' ' TC FIELD> 

.. 
.. 

1733 
1734 • 
17 3 ~ • 
1736 • 
1737 • 
17 38 • 
173 9 • 

DETER"In£ LATCH A In,UT TO ALU 

.1740 • 
1741 • 
1742 • 

00 4402 0000 00 
004403 01 4447 

A 1743 XOOO 
A 1 7 44 

,., nA""4 UU'"t ... t'V 1250 30 
0 0~0 12 
0160 0 0. 

A 174~ 
004 4 0 5 
o·o 440 6 

A 1746 
A 1747 

oo4 407 oeset .4 A 
00441G 0~1020 A 
004 411 004422 R 
00 4412 005322 . A 
o o 4 4 1: 3 .... o o 1 o e o : A · 

1;48 • 
1749 
17~0 

1751 
17~2 

CALL Il'tG 
LDX 
J"P" 

S£QU·[f'ICE 
ADDR Of' RO" DATA 
xooo 

FIELDS 

. 
RETURn LATCH A l"PUT IH A REGISTER 

' EHTR 
LDA 
ADD 
TAB 
l.~A 

LDB 
JBZ 

DBR· 
JBZ 

xoo 9 
XA, 1 

, ., 2 
. . 

XLA•l 
XA30 

X004 

.. . · ··~ ,. . 

ADDR Of' PSEUDO-REGS 
PLUS FILE A SOURCE ADDR 

GET REGISTER CONTENTS 

LATCH A CDtHROL 
LA•OO 

·. . 

'~U"P IF PGM COUNTER IS INPUT 

. . . . . ... 

. . 

QUOS I . 

• 

S0 3 01700 

• 

S03 01701 
S03 . 01702 
s 0 :~ 0 170 >3 
~03 01704 
S03 01705 
S03 Oli' Co 
S03 0170? 
S03 01708 
S03 01709 
S03 01710 

S03 01711 

S03 01712 
S03 01713 

S03 01714 

S03 0171~ 

s o~ 

<'• 0 ~. ' . .•. . ... 

... 0 .-. 
·J. .j 

S03 
·:::· •'J 3 ·-' 
~ C3 
~03 
$0 3 
,-. 0· ? ~ - d 

.,-.0 ~ ..,:. -..) 

S0 3 
~· 0 ~ • 
..,) .;, 

$03 
$ 03 
"" 'I -. .,:.. t... :.-
':" r· .-, 
·.!> v ..:.· 

~· ~ ... , ...> .. .;. 

·;:- 0 ;j 
'>.1' ... . 

0171 6 

0 171? 

0 1719 

01?20 

01721 

0172 ~'. 

0172~5 

0172 6 
0172 ? 
0 1 7 2 :3 
01729 
0173(1 
01 ~ .... . ,. .._, :.. 

0 173 2 
0173 :3 
0 .""7 ........ 

.1, (" .,:. • !" 

01 '?-:>C: 
~ •..1 ,J 

Cr17'3 f 
r· ~ ~ '""· ·J ), , . -~· . 

U- i 7 -:. ·~· "' . ..._, :.: 

0 1 . !' ":• ,_:_, 
r v ... 

0 174 (1 
r••'"74' •.,I l r . 

• • 

• 



• 

• · ... 

E.2 YORTEX LISTING PI J CS lr'l PRGuRAI'I PAGE 29 L ISTI NG P AGE < 

00 4414 00~047 R 
0 0441' 00~32~ A 1753 
oo4416 ootoe o A 1754 
0 04411 0 046 16 R 
0 0 4 ~ 20 0 0 1000 A 1755 
')04 4 2 1 00450 0 R 

1756 • 
175 7 ll 
1 7 58 ll 

D II R· 
J8Z 

JI'IP 

xooz 
XA4 9 

JUMP If A LEFT SHIFT 

LA=ll: RIGHT SHlfT 

17:59 • If LB=O-IR - 1 AND TC=OOt: FORCE LATC H A TO ZERO 

0 0442 2 
00 44 23 
') 0 44 2 4 
0 044 2 ~ 
00 442 6 
004 4 2 7 
00 44 30 
,..., n A A """ 1 
\,.I V "'t "'t .,:) 

0 044 32 
"''"' · .. 4"" "" ~· ..... •t .;, .,:, 
·~ ,.. ... ... ""' .. 
J V '"t'"t .j .. 

004 4 3~ 
" ""'A. .. -6 ... 1 u '+ ... .,:) 

00 4 437 
') 0 4 4 4 0 
(' ()4 441 
U 0-~ 44 2 
C0 444 3 
00 444 4 
0 0 444:5 
0 0 444 6 
00 44 4 7 
0 04 45 0 
0 04451 
00 44~ 2 
00 4 4::5 3 
c a4 4::54 
00 44~::5 
C04 :1~6 
0 04 4::57 
0 0 44 60 
00 4461 
004 46! 
! 04 4 63 
00 4 4 6 4 
'~ nc 4c-. .. ... • g ""' 

004 46 6 
':'0 446 7 
0 ·J 4 4 7 0 
':.') 4471 
00 4472 
00 4 47 3 
8 0 4 4 74 

005 0 12 A 
0 1501 3 A 
00.614 0 A 
00000 2 A 
0 0 10 04 A 
0 044 33 R 
0 ... .. 0 ..... . u ...J c:. J. 

00 1 0 00 
1 0 44 02 
01 !1 0 ? 6. 
0061 :5 0 
QOOOQ4 
0Q l 0 1 0 
" "4"4 "' u u ... c. 
00 10 00 

A 
A 
R 
A 
A 
A 
A 
R 
A 

0 0 44 60 R 
01!10 26 A 
006 15 0 A 
000002 A 
00~010 A 
0 0 445 1 R 
00 1 000 A 
0 0 44 7 5 R 
015 0 26 A 
006 15 0 A 
00000 1 A 
0010 10 A 
0 04430 R 
0 010 0 0 A 
00 4 47 2 R 
0 1::5 0 52 A 
00~1:10 A 
000 3 0 0 A 
00 4 3 46 A 
0 06 140 A 
0 0 00 03 A 
00 10 10 A 
0 0 447::i R 
0 0 1 0 0 0 A 
0 04472 R 
00:5 0 01 A 
00 1 000 A 
1 0 440 2 R 

1760 • lf LB=O-/R-1 AND TC=OlO: FORCE LATCH A TO ALL 1"$ 
1761 • If LB=0/1 AND TC=101• SET LATCH A=O IF IRG2 BIT 7+6=01,10•00. 
1762 • IRG2 BITS 1+6•1t<DECR),S£T LATCH A= - 1 
1763 • . OTHERWISE• SELECT CONTENTS OF REGISTER DESIGNA TED BV A FIELD 
1764 XA30 TAB SAVE FILE CONTENTS 
176:5 LDA XLB• 1 
1766 S U ~I 2 L! =0-0R-1 1 

1 7 67 

17C.S XA32 
176 9 

• .., .. 0 . " " 17 7 1 

1772 

1773 

1774 
1('75 

1776 

1777 

1778 
1779 

17.80 

1781. 

1782 XS33 
1783 

17'84 
178:5 

1786 

1787 

1;78EI XS34 
1/' 8 9 

.. 

J AN 

t !l A 
Ati A I 

J AZ 

J MP 

LD A 
ANA l 

JAZ 

JM F' 

LOA 
ANAl 

JAZ 

~ Mf' 

LD A 
ANA l 

LSR A 
s IJ B J 

J AZ 

JMP 

' 

TZA 
RETti. 

• 

xooo 
XTC, 1 
4 

XS3 3 

XS 36 . 

XTCd 
1 

XA32 

~S34 

I RG 2' 1 
0 3 0 0 

6 
3 

·• XS 36 -. 

XS34 

xooo 

YES 

GET FILE REG. CONTEtiTS 
EXIT 

TC= lXX ? 

YE S 

TC= X1X '? 

YES 

TC=X X 1 '? 

NO- GO GET riLE REG CONTENT S AN D EXIT 

'1'£$ 

IF BITS 7&6 Or IRG2 =11• 

· SET LATCH A TO -1. 
Ir BITS 7& & AP.E 0 0,01,1 0 , 

SET LATCH A TO ZERO. 

SET LATCH A=O 

00 447:5 0 0 53 0 1 A 
1790 • 
1791 X S36 
17~2 

0 1 
xooo n"4 • ...,6 .... u .,.~ 

00 44 77 

0 0 4~ 00 
00 4~ 01 
00 45 02 
00 4:5 03 
0 0 4:5 0 4 
0 0 45 0 :5 
00 4:50 6 
0 0 4::5 07 
00 4:51 0 
C0 4:S11 
00 4~1 2 
00 4:51 : 
0 0 4:S14 
Q 0 4 ~ t:; 
0 0 4~ 16 
00 4 517 
~"' ... _. _,., 
IJ 1.,1 iot .._t C. U 

OG4 ::i21 
n " 4"" '"''"' ~ '·' .j c.; c: 
.-..,-. 4 cr ... • ""' '-' r.• ..., c. .,) 
,... ... ~-=- 4 
'-'V ""t .... •C. · 

O,.., ... e' '""\ C" 
'·' ....... c. .., 

........ "" .. -~ .. · .... ""' ._, c. Q 

00 1 0 0 0 A 
10 4 402 R 

O:S4 3 :5 1 
006 1 :50 
00 000 1 
0 5:5 060 
0 1434 :5 
00 4 3 41 
0543 4 5 
01:5 026 
006 14 0 
0 00 0 0 4 
001 0 04 

17'33 • 
17 3 4 • 
17 9 :5 • 
1 7 9 6 ~ 
1797 • 
179S ll 

A 1793 XA4' 
A 1 S O 0 
A 
A 1801 
A l S O 2 
A 180 3 
A 1 SO 4 
A 180 :1 
A 1801; 
A 
A 180 7 

"0· .. .. --""' u • "'t ·..JC. c. rc. 
0 0 1 0 1 :) ~ 18 0 8 
0 04 ~20 R 
001 0 0 0 A 1809 
004 573 R 
OG1 00!J A 1S1 0 
00451;7 R 
0 1 5026 A 181 1 XA40 
0 0 101(; A 181 2 

00 1 00G A 1 S 1 3 

''"''4 • . o ... 
00 45 27 0 0 2000 A 
00 4:5 30 OO::i 00 4 R 

1815 

SET LATCH A=-1 

FORM RIGHT SHIFTED LATCH A IN PU T 

S TA 
Ati A I 

S TA 
LDA 
LS RA 
S TA 
LDA 
StiB I 

J AN 

J AZ 

J 11 p 

J I':P 

LDA 
J AZ 

J MP 

Y. O O S 
1 

t:BV Cd 
xo oa 
1 
XOOA 
XTC' 1 
4 

XA40 

XA4S 

XA4 6 

XTC, 1 
•+4 

XA41 

TC=O OO : FAOl INTO LAOO 
CAL L XA9 0 

.. - .... 

SA VE r iLE A CONTENT S 

• 

JVTE DESIGNATOR FOR MEMORY OP E RATION ~ 

TEMP STORE OF SHJFED fiLE A 
TC F IELD LESS TH AN OR 
GREATER THAN 10 0 ? 

TC<lOO 

TC > lOO 

TC=1 00 

GET TC FIELD 
TC = 0 '? 

NO 

AND MU L SIGN INTO LAl~ 
PUT FA01 INTO LAOO 

If 

' 

36 5 ) 

S03 0 174 2 
S03 0174 :3 

S03 017 44 

·- 0 .... ~ .,.:. 
01 7 4 5 
0 174 6 
0 17 4 7 
01748 
01749 
01750 
0 >75 1 
0175 2 
0 17 53 
0 1 754 
01755 

$03 0 1 75 6 

...... ,., "':) 
.:. '.J ..:· 

·: · n ~. 
~ 1J ~-

·=;" ,.. ':• 
..,;. .., ..... 

$03 

0 .. ..,. C' -, 

J. •' ..J ; 

0 "7""" .l ...JO 

0 1 "" .. '"' ... ..J =' 
01 760 

0 176 1 

01762 

:S:03 017 63 
S:C3 0 1 764 

:$03 

~f" "' .,. .., .... 
-~ #'> 4"'; 

..,!. 4_.1 ·~ 

...... .... . .;:. .. .;. 

-~ ~ -':> 
..;.. "" _. 
.. -. ri .-. 
·~ ... .,:. 
~ 0 ~. ...... .,:. 
~ t"\ .-. 
-."', .I ..j -. ,., ...... 
._~ ; .,:.. 
:""" r· .... .::, _, ;,. 

·.: r, ":• 
~ ' ., 
<" ·~ ":• 
....... .., -· 

~ ('o ...... 

~ .... .;. 
""' r· . ., ...... '; ..... 
·:- .~. ·':· .•. ·. ,_, 
:-· ,.., .... 
_ .. l ' .:,. 

- 0 .-. . . ' .... ·-
<'· (1 ,.., • :;- J 

::· .... ·:· ·-· v ...., 

.. ·· [ : "':· . . ... ·-· 

<-· .... 4"''! 
._ .. f.,i • :· 

.-. ' ... . 

..:;: . .... ;i 

0 • .., 6 • l I J':, 

0176 7 
01768 

0 1 7F.3 

0 1 7 7 0 

01771 
01772 

0 177 3 
n • 7 ~ ·· - l ( ... 

0 1 775 

0 1776 

0 1777 
0 1778 

01779 
0178 0 
""'.., '=>1 •J .1. I 'J 

0 1782 
01 -,. o·:o .. v .... 

0 178 4 
0 1"?0 "", 

" .. v .. 

017 8.::. ,, .. - r- ·-
1,: .&. ,· 0 •" 

'• 1 7 ·:> •:> ,_, v • .... 

0 • .., -:. •j 
.. , •J ;; 

0 1790 
01791 
01792 
0 1 79 8 
0 1 79 4 
01795 

0 17 '31:'_. 

0 179 .1 

0 1 ., <:j .-• 
t' .. ·~ 

r. • 7 q.., ..... 1 .. 7 

0 180!) 
0 18(11 

0 1 8 02 

0 18 0 ::3 
01 8 0 4 

.. - ~ -·------- ··-- ··· ....... ~ .................... -- ···--- ..... .. -...... -... ··--- - ·-- . ~- --- -- .... _________ ,,_..,,, , . ' "•··~--- .... -...... . ... ... ' " -----·-· ···---· ......... ·-. ..... ........ . ·- - .... ·~ -· . .... .... .. ... .... . . 
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~.2 YORTE~ . LISTIHG IUCSIH PROGRAM PAGE : ~0 LISTING PAGE < 3'6 ) 

00 4~31 
00 4532 
00 4S3 ~ 
o 0 4S3.lf. 
00 453~ 

00 4~36 
00 4~37 
00 4!540 
0045 41 
00 4~42 
004~ 4 3 

004 :544 
00 4~4:5 
004 546 
004~ 4 7 
00 45!50 
00 4551 

01~071 A 1816 
004257 A 1817 
1143 2 2 A 181 8 
0 0 10 00 A 191'3 
104402 R 

. 1820 • 
006 140. A 182 1 XA41 
00 0 002 A 
00101 0 A 1822 
004552 R 
00100C': A 1823 
00 4:5 6 1 R 

1824 • 
00 2000 A 182:5 
00:5004 R 
002000 A 1826 
0 0 ~ 021 R. 
0 0 10 00 A 1827 
104402 R 

1828 • 

• 

LDA 
LRLA 
OR A 
RETU• 

SUJII 

JAZ 

JAP 

PWLS • 1 
. 1 !5 

XOO D 
xooo 

e 
XA42 

XA44 

PIUL SIGH F/ F" 
. 
• 

TC• 0 10 1. 

YES-

NO: TC•O 1l 

TC=OOl: F"AOl U4TO L~OO ·AftD fAOO UITO F"A15 
· CALL XA90 PUT fA01 INTO LAOO 

CALL 

RETU• 

XA92 

xooo 

. 
PUT fAOO INTO LA1~ 

1829 • TC• OtO: F'A01 INTO LAOO AND fA1~ INTO LA15 
00 4552. 0 02000 
0045 53 00 5 00 4 
004 :5~4 01 427::'; 
0 0 4555 154277 
00455 6 11427 7 
00 4 557 001000 
00 456 '0 104402 

A 1830 XA42 CALL . XA90 PUT F'A01 INTO LAOO 
R 
A 
A 
A 
A 
R 

1831 
1832 
1833 
1834 

1835 • 

LDA 
AHA 
ORA 
RETU• 

xoos 
xooc 
XOOD 
xooo 

DR 
fA1~ ' BIT 
INTO LAl'S 

1836 • TCz011t F"A01 INTO LAOO A"D OROO INTO LA1~ 
0045 61 002 000 
C0 4562 0 0 :5004 
00 4~q 3 002000 
00 45 6 4 005037 
00 4~6~ 001 000 
004 5 66 10440 2 

A 1837 XA44 CALL XA90 PUT FAOl INTO LAOO 
R 
A· 
R 
A 
R 

1838 
.. 

. . . . . . 
~840 ,. 
1841 lll 

CALL XA96 PUT OROO INTO LAl~ 

xooo • 

00 4567 
004 ~70 

. 
002 00 0 A 
0 0 5 Q0 4 R 

1842 • TC•1oo: 
1843 XA46 CALL 

F"AOl INTD LAOO AND ~zERO" INTO LA15 
XA'30 

• 

00457 ~ 
(!0 457f 

., . 
001000 
1044Q2 

1~~4 • 
fl 1 84~ 

. LA1:5 IS ZERO FRD" 
REtu• XOOO 

PREVIOUS LSRA 
RETURN 

SHIFT 

R . •. 
18~~ 

.. 1847 
00 4:57 3 
00457 4 
oo 45 ;-:s 
004:576 
00 4 :577. 
004600 
0046 Pl 

o 1 'o e6 
006140 
0 00006 
001010 
004606 
00 1002 
00461:! 

A 1 ~~s 
A 1849 

• 

A 
A 
R 
A 
R 

00 4 602 002000 A 
00 4 603 00 ~004 R 

. 
18:50 

. . 
18~1 

J8~2 • 
1853 • 
18~~ 

1.8~:5 • 
00 46 0 4 00 10 00 A 1~:56 
00 460=.i 104402 R 

18~7 • 

LJH~ 
SUB I 

.. .. 
JA:Z 

JAP 

' TC•tOt: 
CALL 

' . 
• ' I • ; 

XTC•1 
6 

X A !50 

XA~e 

'i'tla1t0 

vts:.. .. 

rA01 ' tkto LAOO A"D "ZERO " IHTC LA1:5 
XA90 PUT rAOl INTO LAOO 

L-1~ IS ZERO rROM P~EVIDUS 1 LSRA SHIF"T 
RETU• XOOO 

. 18~8 • TC-.itoa rAOl . INTO LAOO A"D " ZERO• INTO LAl~ 
00 4 60 6 .002000 
00 46 07 00:50P4 

A 18~~ XASO . CALL X A~O PUT rAOl INTO LAOO 

' ;) 0 4 6 1 0 0 0 ·1 0 0 Q 
00 4611 104402 

R 
1860 • 

A 1861 . . . 
R 

1862 • 

. 
LA1~ IS ZE~O F'RDM PREYlDUS LSRA SHirT 

RETU• XOOO 

. 
00 4612 00200 0 A 
0 04613 00:5 004 R 

1863 • . TC=11t: F"A01 INTO LAOO AMD "ZERO" INTO LA1~ 
i864 XA!52 CALL XA90 PUT rAOl INTO LAOO 

18 6~ • 
0046 14 001000 A 1 866 
0 0 461~ 10440 2 R 

004 616 
00 4 61 7 
00 4620 
004621 
oo 46e2 
1.(0 4623 
00 4624 
00 4 62~ 
004626 
00 462 7 
00 4 630 
004631 

1867 • 
1968 • 
186'3 • 
18 7 0 • 
1871 • 
1872 • 
1873 • 

o~4233 A 1874 x ooa 
00 ~ 002 A 187:5 
004441 A 1876 
0:54232 A 1877 
01::S026 A 1 878 
006140 A 1 87 9 
000004 A 
00100 4 A 1 880 
00 4 66 ~ R 
001010 A 108 1 
00 4 633 R 
001000 A 1882 

LA1:5 IS ZERO F'RD" PREYlDUS LSRA SHirT 
RETU• XOOO 

. 

COME HERE IF LA•tO: fOR" LEfT SHI~T£D . LATCH A !"PUT • 
STA 
TZB . 
LLRL 
STA 
LDA 
SU BI 

JAN 

~~ 0 0 8 

1 
XOO A 
XTC •l 
4 

XAP-0 

JAZ ~ +4 

JPIP XA10 

. 
SAVE FILE A CONTENTS 

TE~P STORE or SHIF"TED ri LE A 
GET TC rtE LD . 
TC LE SS THAN DR GREATER THAN 100 1 

• 

TC <10 0 

TC>lOO 

- -- - - · ·- -· -- ----- -· --

• 

. . . . · ~ ., 

S03 01805 
SO:$ 01806 
S03 0180'7 
S03 01808 

. 
S03 0180 9 
S03 0181.0 

S 03 0181 1 

S 0 3 01S12 

S03 01813 
S03 0 1 8 14 

S03 01815 

S03 01816 

-~o .... ~ ..:. 

S03 
$03 

S03 
S03 
S03 
S03 

01817 
01818 
01819 

018 20 
0182 1 
01822 
01823 

so.3 o 1 a24 
S 03 01825 
S03 01826 

$0 3 01827 

S03 01828 

S03 01829 
':; 03 01830 
S03 01831 
S03 0 1832 

S03 01833 
S03 01834 

S03 01835 
$03 01836 
S03 0183? 
S03 01838 

S03 01839 

so 3 0 1940 

S03 0184 1 
S03 018 4 2 
S03 01843 

S 03 018 4 4 
S 03 01845 

S03 01846 
S:03 0 1847 
S:03 01848 

S03 01849 
$ 03 01850 

$03 01851 
S03 0 1 852 
S03 0185'3 

S03 01854 
S0 3 01855 

$03 
S ll3 
S03 
$ 0 3 
S 0 3 
$03 
"' 0 " 
.;j "' 

~ 03 
$ 03 
s o 3 
S03 
S 03 
S03 

0185€-
01857 
01358 
01859 
01860 
01861 
0 1 862 
01363 
01364 
01865 
01866 
01867 
01868 

S03 0186 '3 

S0 3 0 1370 

;; o3 01371 

• 

• 

... ~ 



E.2 VORTE X L I STING 

iH 46 32 004637 R 

0046 33 
0 04634 

004 6 3~ 
(•0 4 636 

00 ~0 0 0 A 
004726 R 

00 10 0') A 
10440 2 R 

1883 ~ 
1884 

1885 • 
1886 

1887 !I! 
1888 • 
1889 • 

J0 4637 00 614 0 A 1890 XA10 
004 64 0 00 00 02 A 
00 4641 0010 1 0 A 1891 
(:!J464 2 00 46:5 3 R 
~0 46 4 3 00100 2 A 1892 
:) 04644 0 046 61 R 

1893 • 
8046 45 00 20 00 A 1894 
CG46 46 0 047 26 R 
~0~6 47 002000 A 1 8 95 
00 46:i0 0047 41 R 
0 04651 0 01000 A 1896 
004652 1 04402 R 

1 897 !f. 
1898 ll 
1 899 ll 

TC=Uo: 
CCILL 

PUCS l,. PRQGRAM PAGE 

FA15 INTO LA15 AND uzERO" 
' . XASO . . =-·· PUT fA15 

INTO 
INTO 

31 

LAOO 
LA1:5 

LAD O IS ZERO F RO~ ABOVE LLRL OPERATION 
RE TURN RETU• XOOO 

SUBI 

JAZ 

JAP 

TC=101: 
CALL 

CALL 

2 

XA12 

XA14 

TC=1 1 0 ? 

YES-

NO- TC=111 

FA15 INTO LA15 AnD FA15 INTO LAOO 
XASO PUT FA15 INTO LA15 

xooo 
PUT t A15 INTO LAO O 

· -~ R[TUR N 

004G53 
OC465 4 

00 200 0 A 
00 47 26 R 
002000 A 
0047~0 R 
001000 A 

1900 !I! TC=llO: 
1901 XA12 CALL 

F'Al~ InTO LA1~ 
XASO 

AND OR1~ INTO L AO C 
PUT f"A15 I NTO LA15 

..... n .. " .,.r: v t.• "+ \J ...J .J 

" n ' ' l" "' -" t.l U-,QU O 

C'Cl4657 
0046€.0 1 0 44 02 

19 02 

1903 
R 

CALL >~AS 4 PUT 0~1~ I NTC LAO O 

Xtl 0 0 

1904 • 
1905 ll 
1 906 ll ··'- TC:;111: ••• SP ARE ••• 

, , ' 0177 777 -0046£. 1 
t':l 4 662 

·': 0 4 6 6 3 

A 190 7 X A14 ~ LDAI 0 0601 0 
177777 
0()1 0 00 
104402 R 

• ll tLAG- MI CROWORD ERROR . ' ' 

0 4664 

C ') 46~~ 
00466 6 
0!:14667 
08 4 6 70 
'_;U 4 6 71 

0 1 ~0 2 6 
00 101 0 
00 4 672 
00 1 000 
00 46 76 

~~ 
A 1 908 

1909 • 
• 

19 10 w. 
1911 ll 

A 1912 XA20 
A 1913 
R 
A 1914 
R 

191:5 !II 
oc4 672 co~o o ~ A 1916 
(1!) 4673 004J7 67 R 

1917 • 
~045 74 0 010 00 A 1~12 
('':'46 7' 104402 R 

l'H 9 II! 
1 9 20 • 

00 4676 00614 0 A 1921 XA2! 
00 4 67 7 0 000 02 ~~ 
004 700 00 1 0 10 A 1922 
C! :J4 701 00471 2 R 
004?02 0010 02 ~ 1 923 
004703 0 0 4720 R 

00 4 7 04 
('0470:5 
"' ·' ...... 0 "' l.,lV "tl Q 

"'"'"7C .. lt l 1 •• ~ 

·~'J47 1 0 
Gt 4 7 11 

002000 A 
00476 7 R 
0020 00 A 
00 4 741 
00 1000 A 
10 4402 R 

:324 • 

192, 

1928 • 

xooo 

COME ~ERE IF. TC FIELD IS LE SS THAN 100. 

LDA ;·<T C t 1 
.J nz W-+ 4 

J MP x n2 2 

TC= ooo : FA14 IN TO LA1~ AHD '· ZERO" INT O LAOO 
CALL ~A 8S PU T FA14 I~TO LA l ~ 

LAOO IS ZERO FROH PREVIOUS LLRL OP ERATI ON 
~ E T U'W " . X 0 0 0 . .. , . 

" ' .,._ . 

SU B I 

JA Z 

J AP 

TC=OOl: 
··-:AL L 

CALL 

XA2 4 

XA2 6 

FA14 ItiTO LAl~ 
. ' 

· ·A a., " ... 
xoo o 

TC= 01 0 ? 

YES -

NO: TC=O 11 

a"~ tAl~ INTO LA OO 
~U T F' A14 I NTO LA l~ 

PUT fA 1:5 IN TO LAOO 

1929 • TC•OtO: FA14 IN TO LA15 AND OR1:5 INTO LA OO 
00 4 712 002000 A 1930 XA24 CALL XAS S PU T rAt4 INTO LA15 
'' " " .,. ' "" 0 0 4 7 "o 7 :;• :.1 :,.) ..... 4' .L ..:- ~ I ... 

00 4 7 14 0 0200 0 A 1 931 CALL 
,·, n .. .., •• 
u '·' .. _ t' ... .J· 
..... ·' ·" ..., .. ,. 
.... ·-· --.. ' ... b 

·o o 4 7 1 7 

OiJ 4 720 
OC: 4721 ,...,.., _ . ...,...,_ 
'· ' ~-· ...,. t c. c. 
00 4 72 3 
::: :-:: .. 7 24 
I . . -. 4 .., """' .1 I.} (' C. ._1 

"" 4-· " r"'\ VU f' ...JIJ ~-

OOlOO C A 1932 
1 04402 R 

1933 • 
1934 • TC=Ott: 

0141 3 1 A 193~ XA26 LDA 
00 42 41 A 1 936 LRL A 
0061 10 A 1937 ORAI 
OOOO OI A 
00 10 0 0 A 1938 RE TU• 
10 44 02 R 

xooo 

SEL ECT ED REG 
X008 
• 1 

1 

xoo o 

PUT OR15 INT O LAOO 

SHIFTED LEFT ONE 
REG CONTENTS 

1 IN TO LAOO 

LA 1 - 1:5 

LISTING PAGE < 

1 I NTO LAOO 

1 93 9 lf: 
194 0 ,.. 
1 941 !It' 

STORE BIT 1~ OF FILE 
XOOD 

A INTO BIT 15 OF' LATCH A WORD (LEfT SHI FTS) 

004726 
l"'o.~ ..... ""' ,_. ,_, .., ( c. (' 
"...., ... .., "" .... 
V •.J..,. f' ~'-' 

("II"\ A..., '""'. 
' J v .... (' ~ 1 
...,"',. ........... ~ 
·~· .... ..,. ( .:J ' 

0 0 00 00 A 1942 XASO 
0 141 24 
OC€.15 0 

A 1943 
""' f ("\ A 4 ,., ~:II' -. 

0 777 77 A 
0 :5412 3 A 134:5 

PUT RESUL TS I tl 
EN TR 
LDA 
ANAI 

STn 

XOO A 
077777 

XQO D 

GET 1:5 LSB S 
OF SHIFTED 

WORD ~ITH NE~ LS B 

. --------~ ---·-- -- --···-- ·-.. - ~ · ----·---....... -· _._.._ ______ ...,_·-···-..... - .._ ....... ~ ·- .......... .... ·-....... ~ ...... - .... .. - -... ·--- .. .. 

D 
D 
It 
D 

367) 

<'· 0 .-. 
~ ,.:, 

... .... ,.. 
~u ..:: 

::: 0 3 

<"· 0 ~. ' . .... .... 

"" 0 -=· ...... -· 
.S:03 
.,, n ,.., 
..!· v ..:· 

~- ·u· ..., 
~· -.' .;·. 0 '':1 
- · v 
~· u· ~. 
·..!- ~ 
~ n •'"'• 
.;.-.. IJ .;. 

.-. 0 .... 
..:: ..:· 

·:::· 0 ':> ...... ..., 

:S:V3 
·::· . ~ ...;. U o.J 

.. -. ... ) .... 

._, I ..;'o 

-. .... """' ..,:. u ..;. 

<"· !"'! ·':· ._ .. ·-· ..... 

·':"• "': ":· 
.:: •J .... 

-::- n "=: 
J • ~ 

? o ~ ·~ ... ·~· ·~ 

• 

01872 
01873 

01 8? 4 
1., 1 0 , ... "' 
~ v .. J 

01 876 
01877 
018?8 
01S:?·3 

01880 

01 88P 
0 • r, r. ·"'\ 

J. ·=· .;:, .j 

0 188 4 

01 .-. ,....., 
t.:• ·~ ,.• 

r, 1 ~· C• -:1 U OJ V .__ 

rl 1 C· ,-, .~ 
• .__. 0 =' 
.-. , ,...~ .... 
t.1 L ;::. ~ 1_1 

,•1 4 ·::. .-. i 
:.. .1. 'J ., .l 

0 l '=' '" ·:> ..... ;I .... 

0 ! ,.., ·~ ,·: ~ 0 , _ .. 

~. t r • • -... -, 
ljJ.C•::tt 

01S9·=~ 

0 1 ::: 9 ':! 

0 • .:, o r· .l. .,-- .1 

() 1 9 01 
... 1 -:. (t -. r_; ..r •:. 

01903 

S03 0190 ·1 
·::-· i"'l ":• ,, .. ·=t ('I c:: ·"'J-· .... "' .,._, ._. 

"· •"J .., ·-· ..... 
~· .... "' 
-~ .... .,:. 

< 0 :· ._.. ...., 
::· tl -=· ..... ·- .... 

- fl " .. . ... 
~ ' -
~-· ...... 
-~· !,I ._;. 
:"· ... -. 
.,:.. v ·) 

--7' f• -: 
.:· ,, ·-· 

~ 'I ~. ._ .. ·- .:. 
.-. .-. -') 
...... .I •• • 

:- .-. . .. 
-~ ~ .;, 

r .• ~,.. .. · 
_i 1 "" I) •:• 

C1 1 0:,•''•7 . 
~' l. w~'V o' 

,..· -o·-· 
·-· ~ :1 ·=-
0 1 '? 0 ·;!. 
f:;Ct"(! .. .. ... .a. -

~I 1 •::, 1 ' • I. • C, 

01'313 
''' "' 1" I) J. :' "'t 

" l .... l . . l' . _., • · 

<"· flj ·:· f ' 9 "' f• ...;. . ..... J .. - ~ ,i 

,., .... 
IJ .:, .... -. 
0 ., . ~ 
.-, ... '-· ..:· 
,..,~ 

•J -~ 

~- .- :• ._ ... J ..... 

~ - " -.... .. 
-=."'" ,., ":• 
.;, t.' ... 
-:--- "'• ..-, 
.~. IJ -~ 

~03 
~- ,, ., 
~· ,_. ._, -. ,., .-. 
...;. '·' ; · 

0 · ·~-~.., 
J. .. ·- ... 

~. .. .. ~ . ~ .. ··. 
•; i ... c. .. 
.~"a ,.., .. , 
•.• 1 "7 •• ;. •. • 

0 1 931 
01932 
r. .. .-. ~ ""' 
J L 7 .;.. .:_-. 

. . . .. . . . . 

.. 

. . .. 
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E.2 YDRTEK .LISTING - ·- PltOGRAM PAGE 32 . LlSTtHG PAGE < 369> 

004733 
D-0 4734 
0 9i.("3~ 
0 0''473.6. 
004737 
00 4740 

014116 
1:54120 
13411!0 
054117 
001000 
1047Z6 

A _1946 
A 1947 
A 1948 
A 1949 
A. 1950 
R 

1951 • 

LDA 
AHA 
ERA 
STA 
JI1P• 

1952 • . 

xooe . xo 0 c 
XOOD 
XOOD 
XA80 

. : 

. 
1953 ~ STORE liT 1:5 Dr FILE~ - l~TO liT 00 or -LATCH A ~OlD 

00 4741 000000 A 1954 XA82 ENTR 
0047 42 014107 A 195~ LDA 
00 4743 1:54111 A 1956 ANA 
0047 44 004241 A 1957 LRLA 
00 474~ 134110 A 195g · ERA 
00 4746 001000 A 1959 . JMP• 
0047 47 104 7 41 R 

• 

xooa 
xooc 
1 
XOOD 
XA82 

. 

GET BIT 1~ 
OF riLE A. 
I'IERGE I I'IT. 
SHIF'TED WORD 

1960 
1961 
1962 
1963 
1964 
1C365 
1966 
1967 

• 
XA84 

STORE BIT 
ENTR 
LDA 

15 OF DP REGj INTO BIT 00 or LATCH A ~DRD 
0047 ~0 
00475 1 
00 4752 
0 0 47:53. 
0047 :54 
00475 :5 
0047:5 6 

• • • • 

00475 7 
004760 
004761 
oo4 16F 
004.763 
004764 
004765 
00 4766 

004767. 
004770 
00477 1 
00477 2 
004773 
00 477'4 
00 4775 
0 0477!6 
13 0 4777 
00~000 
00::10 01 
00500 2 
00~093 

00:500 4 
00:5005 
005006 
00 5001 
00501 0 
00~011 
00:5012 
00:50 13 
00:10 14 
005015 
00:5016 
00:50 17 
00:5020 

000000 A 
01:5044 ' A 
154102 A 
004241 A 
134101 A 
001000 A 
10+\7SO R •. 

~ ... . 
1968 • 
1969 • . 

000000 
01:5044 
0061:50 
04 0000 
00~242 
13~071 
oo10do 
104757 

A 1970 XA86 
A 197'1 
A . 1972 
A 
A 1973 
A 1974 
A 1975 
R .. 

• 

AI'! A 
L ~ I. A 
ERA 
JMP• 

ITCJRE 1 .1T 
EttTR 
L.DA 
AI'IAI 

LRLA 
ERA 
JI1P• 

DREG•l 
xooc 
1 
XOO D 
XA84 

DREG•l 
040000 

2 
XOO D 
XA86 

1S76 
1977 
1CJ71J 

• STORE ItT 14 or FILE 
• P4T R(~ULTS IH . XOtD 
XABI ' trnt 

.. 
000000 
0140'63 
0061~0 
077777' 
b'4060 
0140~:5 
0061 :50 
040QOO 
004241 
1340:53 
O::S40::14 
001.000 
104767' 

• ' . 

000000 
0 140 46 
006150 
177776 
0,404~ 
014040 
0061:50 
000002 
004341 
134036 
0:54037 
001000 
10 so 0 4 

A 1~79 
A 1980 
A 1981 
1=1 

A 
A 
A 
A 
A 
A 
A 
A 
~ 

1982 
1983 
1984 

198:5 
1~8 6 
1987 
1988 ~ 

• 

• 0' 

LDA XOOA 
AH~l 07'77~~ r • 

STA 
LDA 
AtfA I 

LRL.A 
.ERA· 
STA 
JMP• 

. 
0 • 

( 

XOOA 
xoos 
040000 

• • 
1 
XO 0 A -
XOOD .:. 
XA88 

• .. 0 

1989 
~"90 
1991 

• STO~~ liT 81 or rJLE 
, . ' PUT . RESULTS r~ ~OftD 
~A·O · EIHR . ~ '· ' ~ A 199~ 

A 199.3 
A 19114 
A 
A 
A 
A 
A 
A 
A 
A 
A 
R 

. 
199:5 
1~96 
1997 

19'38 
1~99 
2000 
2001 

L.DA XOOA 
ANAl 0177776 

~ --STA .,. 
LDA 
ANAl 

LSR'
ERA · 

- STA 
JMP• 

XOOA 
XOOS 
02 

1; 
xoo~ 
XOOD 
XA90 

SHIFTED riLE A WITH I'IE~ liT 15 

.. .. - _, 

~ . . . 

A lMTD liT 15 ·Of' LATCH A ~DRD 
. .. 

SELECT 15 LSI'S 
OF' SHIFTED . . . 

F'lLE ACHEU LATCH A ~DRD>. 
11ERGE IN 
WIT 14 OF' 

DLD WDitD. 

T£11~ STORE Dr RESULTS 

A I"TO BIT 0~ Of" LATCH A WORD 

SELECT ll5 "'$1'S 
OF SHIP'TED 

F"ILE A '-lORD. 
rltRGE - IN 
I !T 0 1 · 

or riLE . 
· A ~DRD 

TEMP STORE OF RESULTS 

2002 • 
2003 • STORE liT 00 OF' FILE A I"Tb BIT 1~ OF' LATCH A ~DRD 

0 05021 
00 :5 0 22 
0 05023 
0 0:502. 
00 5025 
00 ~0?6 
c o ~b27 
00 50.30 

000000 
014027 
00615 0 
000001 
0042:S7' 
13402;:" 
001000 
to5021 

A 2004 XA.I ENTR 
A 20 0 5 L.DA xooa 

1 
SELECT ll.T 00 
or F'ILE A LJORD A 2006 ANni 

. . 
' ' •, • I • 

. .; . 

A 
A 
A 
A 

2007 
2008 
2009 • . io t;o 

odso3i ·oooobo 
005032 014017 
OO:S033 1~4021 
00~0~4 134021 
00:5 03:5 001000 
00 5036 10:S031 

2011 
A 2012 
A 2013 
A 2014 
A 201:5 
A 2016 
R 

. . ' 

• • 
OO:S 037 
OO:S0.4 0 
00~ 04i 
005042 
00 ,043 
oo:;o44 

2017 
2018 

000000 A - 2019 
01:50~4 A 202G' 
0061;:,11 A 2021 
000001 A 
0 0 4i:S;:'\ A , 2 0 22 
1 3 4'~ 11 · A ''!0 23 . 

• 

• 

LRLA 
ERA 
Ji'IP• 

1~ 
XOOD 
XA92 

AHD MOVE TD PDSlTJDN 15. 
11ERGE INTO NE'-1 WORD 

• STORE liT 
XA94 ti'IT.R 

15 or F'JLE A INTO llT 15 OF' LATCH A <RIGHT SHIFTS> 

_L IIA 
ANA 
£RA . · 
JMP• 

xooa 
xooc 
XOOD 
XA94 

. 
SELECT JlT 1:5 
OF FILE A WORD. 
MERGE IHTD Ht~ ~DRD 

• • • • 

• .TOR~ lt'T IO - ~~ UP. •tG. lttTD BIT US OF LATCH A WORD 
x A. 6 E T R -~ 1 . . . . L' . t' . 
'J ~A - - DREGr1 SELECT BIT 00 

~I'IAI 1 GF DREG AND 

l.RLA 
. , : .. [RA 

::. .. . . . . . . . ' . 
' . . . . . . . . •' \ ','. ·:: .. . . 

''·' 

MOYE TD llT 15 PDSITIO". 
· NtR~E I~TD LATCH A '-IDRD. 

S03 
S03 
S03 
S0 3 
S03 

01935 
01936 
01937 
0 .1 9 3 ~ 
019 39 

S!)3 019 4 0 
S0 3 01941 
S03 01942 
S03 01~43 
S 03 01944 
S 03 01945 
S03 01946 
S03 01947 
S03 01948 

S03 
S03 
S03 
S0 3 
S03 
S'03 
S03 
S03 

S03 
S03 
S03 
S0.3 
S03 

S03 
$03 
S03 

019 49 
01950 
01951 
019:52 
019~3 
01954 
019~~ 
01956 

01957 
01958 
01959 
0 1 960 
0 1961 

01962 
01963 
01964 

S03 01965 
S:03 01966 
S03 01967 
S03 01968 
$03 01969 
S 03 · 01370 

S03 
$03 
S 03 

S03 
S03 
S03 
S 03 

S03 
S03 
so~ 
S03 
S03 
S03 

S03 
$03 
S03 

-o .... ,. .;) 

SO?. 
S03 
S03 

S03 
S0 3 
S03 
S03 
S03 

S08 
$ 03 
S03 

S03 
$03 
S03 
$03 
S 03 
S 03 
S03 

0 1971 
01972 
019 73 

01974 
01975 
01976 
01977 

01978 
0197':1 
01980 
01981 
01982 
01983 

01984 
0~985 
01986 

01987 
01988 
01939 
01990 

0 1991 
01992 
0 1993 
0 1994 
01995 

0 1996 
0 19 9 7 
01998 

01999 
02000 
02001 
02002 
02003 
02004 
0200:5 

$03 02006 
S 03 02007 
S 03 02008 
S: 0 3 020 09 
S03 02010 

S 03 02011 · 
S03 02012 

. .. . . 

• 

• 

- -

-



-

E.2 VORTE X LISTING 

0 0~045 00100 0 A 2024 
OO:l046 10~037 R 

., . 
I; ', ' ' 
~ .... ~ 

2025 ll 
2026 • 
2027 • 

00 5 0 47 
0 0 :1 0 ~0 
0 0 ~ 0 51 

015 0 4 2 
00 1000 
104 4 02 

A 2 02 8 X004 
A 20 2 9 
R 

2030 • 
005052 00000 0 A 2031 XOOB 
005053 00052 6 R 2032 X009 
00 :1 0 54 0 0000 0 A 2 0 33 XOOA 
00 :1 0 :15 10 0000 A 2 03 4 XO OC 
OO:l 0 56 000 0 0 0 A 20 3 5 XOOD 

2 0.36 
2037 • 
2038 • 
2039 • 
2040 • 
20 41 • 
2 042 • 
2 043 • 
2044 • 
204~ • 

rto · o· ... I.J ..,I ..J ~ 0 0 0000 A 
015 0 2 7 A 
1241 00 A 
00 5 0 12 A 
016000 A 

.... ~ A 6 .:::. u ... X010 
00 :=1 060 
""'"" · "~ 1 UU..JUg 
.... ,.. . ..... 6 ... 
UU..JV C 

00 :1063 

00 :=1 0 64 
00~ 0 6~ 
005066 
0050 67 
0 0 5 0 70 
00507 1 
005072 
00 5 073 
005074 
005075 
00 ~ 0 76 
00 5 07'7' 
t) 0 5 100 
00510 1 
oo:;1o2 

025 0 1 3 
001020 
105057 
00532 2 
0 0 1 020 
005 10 3 
01 5 03 1 
005322 
00102 0 
oo:uo o 
0 0 1000 
1 05057 
1550:5 2 
00100 0 
1 0~0:1 7 

. .. 

204 7 
2 0 4 S 
204 '3 
20:i 0 
20:i1 * 

A 2 0 ~2 
A 205 3 
R 
A 
A 
R 
A 
A 
A 
R 
A 
R 
~ 
A 
R 

20~4 
2055 

2056 
205 7 
2058 

20:i9 

20 60 
2061 

2 0 6~ • 
2063 • 
2064 • 
2 0 65 • 
eo 66 ,... 
Z067 • 
2068 • 

0051 03 
00 5104 
005 105 
005 106 

0150 2 7 
00615 0 
000007 
00501 2 

A 20 6 3 XO t 2 

005 107 
005 110 
0051 11 

0 05 112 
0051 13 
005 114 
0 05115 

0150 4 4 
001020 
1 050~7 

0150 56 
005 322 
001 020 
105 0 57 

00 5116 01504 0 
005 117 00~322 
005 120 001020 
0051 21 105057 
005 1 22 015041 
00~123 00532 2 
00~1 24 00102 0 
005 12~ 10505 7 
005126 . 0 05322 
005 1 27 00102 ) 
005 1 30 00514 5 

20 70 A 
A 
A ~01 1 

~07 2 • 
A 20 7 3 
A 2074 
R ·. 

2 07:5 • 
A 2 076 
A 20 77 
A 20 78 
R 

207 9 • 
A 2030 
A 2 08 1 
A 2082 
R 
A 20 83 
A 20 8 4 
A 2085 
R 
A 20 8 6 
"' ... 0 .... ., H C. O t' 

R 
208 8 • 

oo ~131 oc:;32 2 A 2 089 
005132 00102 0 A 2090 
005133 0 05 1 5 ·:: R 

2091 • 
0 0 5134 005 3 2 2 A 2092 
005135 00 1 020 A 2093 
0051 3 6 00515 .5 R 

2 09 4 • 
20 9 5 • 
209 6 !I 

0 05 137 0 15044 A 2 097 
rt" .. lA" v .... .,J .. . _, 

00:5141 
00 ~142 
oo :;143 

00615 0 A 
00 0377 A 
00 4 2:50 A 
001000 A 

20 99 
21 00 

• • • 

.. 

• 

PRDGRA" PAGE 33 LIST ItiG PAGE < 

XA96 

PROGRA" COUNTER IS IMPUT 

LDA 
JMPlR 

DATA 
DATA 
DATA 
DATA 
DA TA 
EJEC 

PRE Gt1 
>~0 0 0 

0 
RO 
0 
010 0000 
0 

GET PROGRAM COUNTER 

TEMP STORAGE 
ADDR OF PSEUDO-REGS 
TEMP STORE tOR SHIFTED tlLE A 
PI ASK 
TE MP S TORE OF SHitTED UORD UITH NEU BIT 

DETER"IME LATCH I IMPUT TO ALU 

CAL LING SEQUENC£ 
LDX ADDR OF DATA RD" FIELDS 
JM P PI X010 

RETU RN LATCH B INPUT TO ALU IN A REGISTER 

EiHR 
LDA 
ADD 
TAB 
LDA o ,?. 

;~ L B , 1 
)( 0 1 0 

FIL E B SOURCE ADDR 
PL US ADDR Ot PSEUDO REGS 

REGI STER CONTENTS 

LAT CH I CONTROL 
RETU RN IF REG CONTENT S IS INPUT 

.. DBR 
JBZ xo 1 2 I MUX INP UT 

16 -J:liT MAS K LUA 
DBR 
J.BZ 

JM Pll! 

MASK ,1 

X0 10 

IRG2d 
X 0 10 

JUMP IF Il AND MASK 

I'IAS K IS INPUT 

MASK INSTR UC TION WORD 
RETURN WITH MASK RESULT 

COME HE RE If LB fiELD=Ota SELECT B MUX fOR INPU T TO LAT CH B 
INPU TS ARE OP REG' "AIN MEM. DAT A REG, I / 0 DATA REGJ STATU S 
REG• AND .4 CDNriGURATIDNS Dr BYTES rROI'I TH E DP REG. 

• LDA . 
. AN~ l -

TAB 

LDA 
JBZ • 

LDA 
DBR 
JB Z• 

LDA 
DER 
J BZ• 

LDA 
DBR 
JEZ • 

DFR 
J BZ 

nBR 
J BZ 

DBR 
J BZ 

B= X 11l 

LDA 
" .. , "' I M 11M 

- XB, 1 
7 . . 

OREG, 1 
X010 

~1 IL• 1 

XOl O 

l rJD t 1 

;{0 1 0 

. . 

STUStl 

X0 1 0 

X0 1 3 

xo 14 

XOt5 

FILE B SOURCE ADDR 
'- 3 LSB OF" ADDR 

-SAVE FOR DATA SELECTI ON 

RETURN: INPUT IS IJ REG 

MEMORY INTERFA CE LATCH 
!=X001 
RET URN 

IOD 
I= XOlO 
RET URN IF IOD INPUT 

STAT US 
J:l=X011 
RETURN IF STUS INPUT 

B= X100 
OP1 RIGHT BYTE/ S IGN EXTENDE D 

I=Xl Ol 
OPt LE FT BYT E/ SIGH EXTENDED 

B= XtlO 
OPt RIGH T BYTE TO RIGHT BYT E 

OP1 RIGHT IVTE TO LE FT BYTE 

DRE G,1 
0 .... ... ... ..;t , , .~ 

8 
XO l O 

GET OP ERAND REG 
MA SK OUT RIGHT BYTE 

LEFT JUSTIFY BYTE 
RETUR N 

.. ~ ......... --· · .......... ... .. ·-- -------- - -- ---·--- -·~ ·- -- ----·-·-· o 0 - --· - - - - - ----- - ---· · - ... ·--..- , .. .. __. .. _ _ , .. ,,.. 0 ... - y • • o' .~-- -~ • - • ot t ... ............. , , _ _ ...... .-.. . H 0 0 - '" 0 ,o ' 

369 ) 

S0 3 02013 

$ 03 
$ 03 
S03 
S03 
$ 03 

" 0 ..... ~ ..:> 
... 0 ... 
~ .;:, 

$03 

"'0" ~ ..:> 

15S03 
S0 3 
"0" ~' ..:• 

$03 
so 3 
$03 
"'0" ~ ..:> 
S 03 
-~ 0 .... .::, ..:• 
.. -. n ....., 
~ u .J 

.... ,.. .... ._, .._, .;. 
~ ,., .-. 
·=> ... ·=· 
~" .... 
·~ u .;. 
"' 0 .-. ' . ...... ..... 

$ 03 
$ 03 

S 03 

·~· tl ~. .;;, ... .:,. 

S 03 
S 0 3 
'<' I.J ':• 
J ~· 

'"" "" ' 'J ..;.. 

,-. 0 ·':• o;} _, 

~- ........ .;:. . .., .; • 

~ n ·:· .;:. ...,; .._. 
{"'• ..... .. ... 
.,) I) 0:• 
.,- ; . .-, 
.... '- ~ 
('• 0 r , 
... J -~ 

S 03 
..... t : ,., 
~ v ..:· 
·~ n ... , ..... .. ' .;. 

·:a· t'~ "':• 
-~ .. .... 

·;:· 0 ·:· 
•...;> ·-· 

~· 0 ... 
-~ ~ 
.-. " .-, 
~ t_f .,;.. 

$ 03 
s 0 ~: 

S 03 
~ 0 "' ..:, •C) 

0 20 14 
02015 
02016 
020 17 
020 1S 

020 1 9 
02 020 
0202 1 
02022 
02023 
0202 4 
0 2 02 ~ 
02026 
02027 
0 2 02 8 
02029 
02030 
0203 1 
02032 
020 3 3 
0203·~ 
02035 
02036 
020 37 
" "0"' .... IJ C. ~ 0 

O" Qr• g c. .:> • 
~~·o ... ;·, 
IJ C. '1' 1.1 

0 20 4 1 
02042 

020 4 3 
02044 

02045 
C:204 6 
02047 

020 4 8 

02 049 
0 20 50 

020~ 1 
02052 
020 ~ 3 
020:54 
020:5 5 
020~6 
0 20 5 7 
02058 
0 20:5~ 

02060 
020 6 ~ 
ft -:. f; b. <> . L. ,_ 

0206 :3 

0 2 064 
0 20 65 
0 2066 
0206 7 

02068 
0 206 ? 
(! 2070 
02 0 7 1 

02072 
')"07 •"' f c; .::,. 

02074 

0 2 075 
0 20 7 6 

0207 7 
02078 
0 2 0 7 ·~ 

0 20 8 0 
0 20 8 1 
0 20 8 2 

0208 :3 
0208 -~ 
02085 
02086 
02087 

0 2 0 88 
0208'3 

.. . . ~ ,, . .. . ... . 

• 
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E.2 YDRTE~ ~lSTlNG 34 LISTING PAGE < 370 > 

..•• l. ..... ... ,.. ' -.. ·~ 
• : ..... . 

0 0 :5 1 4:5 0 1 50 4 4 
00 5146 0042:50 
005147 004310 
00~!1:50 001000 
OO::J 1:51 105057 

2101 
2102 
2103 

A 2104 
A 2105 
A 2106 
A 2107 
R 

2108 
2109 
2110 

• • • X013 

• • 
0051:52 
005153 
00:51:54 

015044 A 2111 
001000 A 2112 
0 0:51.4 7 R 

• X014 

• 
2113 • 

. 2114 • 
211:5 "' 

00~15:5 015044 A 2116 X01~ 
00:51:56 0061:50 A 2117 
005157 000377 A 
00:5 160 00100 0 A 2118 
00 :5161 . 10:5057 R 

00:5162 000:526 R 

• . 

2119 • 
2120 X019 
au~1 
2122 • . 
2123 • 
2124 • 
!12:5 • 
2126 • 
212? • 
~u2a • 
2129 • 
2130 !I 

J:i:XtOO 

LDA 
LRLA 
ASRA 
JMP• 

DP1 RIG"T IVTE/SIGN EX~ENDE~ 

DREG• I 
8 
8 
xo 10 

. 
.GET OPERAND REG 
LEFT JUSTirY BYTE 
EXTEND. ~IGN 
R.ElURN 

DPl LErT IYTE/SIGN EXTENDED 

OREG•l 
X013+2 

. 
GET OPERAND REG 
EXTE"D SIGN 

·B=X110 OPt RIGHT BYTE 

LDA OREG•l GET OPERAND REG 
ANAI 0377 "ASK OUT EYTE 

JMP• X010 RETURN 

... 

DATA 
£JEC 

RO ADDR DF' PSEUDO REGS 
. 
' 

rDRPI ALU OUTfUT 

CALLI."G . SEQUENCE 
LDX ADDR OF RO" 
JMPI'I XO 20 . 

~IEL,DS/DATA 

R~TURN OUTPUT IN A REGISTER 

00:5163 000000 A 2131 X020 ENTR 
. 
• • 

. 
' . . 2132 • · .; ARITHMETIC nDDEt<M=O-A"D-LB=ODRl>ORCLJ=20R3-AND-~=XXOX 

213~ ll . LDQICAL "DDE:<"•1-AND-LJcODR1>0RCLJ=2DR3-AND-~=XX1X 

00:5164 
00:516:5 
00:51£6 
00 5167 
005 170 
00517 1 
005 172 
C0 5173 
005 174 
00 :517:5 
005176 
OO::J 177 
00 :5200 
0052 01 
00520 2 
00 5203 
00~2 04 

015017 
001010 
005171 
001000 
005205 
015013 
ooe14o 
000.002 
0011)0 2 
00:520 0 
001000 
005223 
01:501.6 
00~150 
000002 
001010 
00:5223 

213'4 • 
A 2135 LDA 

JAZ A 2136 
R 
A 
R 
A 
A 
A 
A 
R 
A 
R 
A 
A 
A 
A 
R 

2137 

2138 
2 139 

2140 

2141 

2 .. 142 
2143 

2144 

214:5 
0052 0:5 01:5013 A 2146 
005206 006140 A 2147 
0052 07 000002 A 
0 05210 001002 A 2148 
00:5~ 11 00:5214 R 
00 5212 001000 A 2149 
0 0 ~ 2 1 3 0 0 :53 3·1 R 
00:52 14 01:5016 A 21:50 
00:521:5 0061:50 A 21:51 
00~216 000002 A 
00 5217 00101 0 A 21~2 
00:5220 00~223 R 
00~221 001000 A 21:53 
00:5222 00:5331 R 

• 

JMP 

LDA 
SUBI 

JAP 

JMP 

LDA 
MiA I 

Jnz 

• "D•1 
XALl LDA 

SUDI 

JAP 

JMP 

. LDA 
ANA'I 

JAZ 

JMP 

Xf'ID•1 
. -~4 

XALl 

XLB•l 
2 

!1!+4 

~RlO 

AR10 

XLitl 
2 

X023 

XF'•l 
2 

X023 

ALU FUNCTION I'IDDE IS "LOGICAL• ? 
• 

LI=30R4 ? 

YES-

ND-GO TO ARITH"ETIC "ODE 

r CODE•XXOX 

YES-GO TO ARITH. MOD£ 

LI=30R4 ? 

YES 

GO TD LOGICAL F'UNCTIONS 

r CDD£=XX1X 1 

GO TO LOGICAL FU"CTIDNS 

21:54 • 
21~:5 • 
2156 • 

DETERMI"E CARRY . lH ~aa ARlTHPIETIC "ODE OR SPECIAL ALU "ODE 

005 223 01:501~ 
G 0 .~ 2 2 4 0 0 6 1 4 0 
00522 :5 000002 
0(.':5226 001002 
00:5227 0052:57 
005230 002000 
0 0:5231 0 0 4 3~2 
00:5232 001000 
00:5233 005267 
005234 02:5020 
00:523:5 00~001 
00523 6 001020 
00~237 00:52:54 
00:5240 01:5036 
00:5241 00:5322 
00:5242 ' 001020 
0052 43 00:52:54 
005244 00:5211 
00:5245 0061:50 

A 21:57 ARlO 
A 2l::i8 
A 
A 
R 
A 
R 
A 
R 
A 
A 
A 
R 
A 
A 
A 
R 
A 
A 

21:59 

2160 

2161 

2162 
2ll;3 
21 6 4 

21 6 :5 
2166 
2167 

2168 
2169 

---

. . 

. . . . 

LDA 
SUBI 

JAP 

CALL 

JI'IP 

LDJ 
TZA 
JB Z 

LDA 
DBR 
JBZ 

COMPL 
. ANAl · . . 

• 

XLB•l 
02 

AR12 

SALU 

AR20 

XCtl 

X026 

CARRY•l 

X026 

0 1 1 
0 1 

.. . . : ~~· ' 
• >"'.: J • ' . 

~'· F. -~ •.• · . •' ' -~· . . . 

GET LB ~lELD 

L!=3 DR 4 

DETER"INE I~ . SPECIAL ALU "ODE 

YES-.. 

CARRY CONTROL 

JUMP I~ ZERO CARRY IN 

STORED CARRY 

JUMP IF USE STORED ~ARRY 

COMPLE"ENl CARRY 
USE COMPLEMENTED CARRY 

---... ~_..., _____ , ___ ........... . . . . .. 
. -' . - . 

. . . . . 

S03 02090 
S03 02091 
S03 02092 
S03 0209.3 

. so j . 0 20 94 
S03 02095 
S03 02096 

S03 
S03 
S03 
.... 0 ... ~ ..;) 

S03 

02097 
02098 
02099 
02100 
02101 

S03 02102 
S03 02103 
S03 02 104 
S03 02105 
S03 02106 

S03 · 02107 

S03 02108 
S03 02109 
S03 02110 
so 3 0 21 1 1 
S03 02112 
S03 . 02113 
S03 021 1 4 
S03 02 11 5 
S03 021 1 6 
S03 021U 
$03 02 11 8 
S 03 02119 
S03 02120 
S03 02121 

. S03 02122 
s 0 3 .0 21 2 3 
303 02124 
S03 02125 

• 

S03 

S03 
. 

02126 

0212? 
02128 

02 12 9 

$03 02130 

S 03 0213! 
S03 02132 

$03 02133 

S03 
S03 
""0" ~ " 

0213<1 
02135 
0 2 1.3 6 

0 "1?"·' c. •J ( 

02138 

S03 02139 
so3 ·oc:t4o 

$ 03 02141 

S03 02142 

S03 
... 0 ~. -.> ..:> 
~- n .o:; 

-~ u ._. 

S03 
$03 

02143 
02144 . 
02 14 5 
0214S 
02147 

:5:0 3 0214:3 

S0 3 02 14J 

S0 3 02150 

S 03 02 15 1 
$03 0215?. 
$ 03 02153 

S03 021~4 
S03 02 155 
S 03 0215 6 

S·O 3 0 21 5? 
$03 02 1 58 

·, 

. . . 
•• 

-



E.2 VORTEX LISTING 

00~246 000001 A 
00~24 7 
005 250 
0 0:52!51' 
005252 
0052 5 3 
On --WA 

U..JC...J"t 

005255 
005256 

005260' 
0052€.1 
no""'C'-""r_""" uv._•c. oc. 
0052E·3 
~oc""',. .. 
U ..JC.O"+ 

005265 
005266 

00 ~267 
00 ~27 0 
0 05271 
00 -:~'7~ "'"'._, -
0 0 -""'1~..JC.t· ~ 

005274 
00~27~ 
.... .,.. ---6 
UU...JC.I' 

00~277 
OO::J300 

005304 
~f0530~ 

005306 

005307 

~o -~· o t ' ..J ..J .L 

005311 

.... ,..--1~ 
·~· v .....: .J ~ 

"'n •- " .. • ... :U...J..J J."t 

00 5 3 1 5 

'•0"'"" 16 v •.J w 

005317 

OO:i320 

00~321 
" 05'='--c.'=> Ia• ._o ~ 

- 05"' .... "' IJ •' C. ·- · 

00532 4 
005325 
005326 
0 0~327 

005330 

00~33 1 "Qc __ _ 
~; . ...; .;-, .,:\ ,:_ 

"· !" C' ...... - ..... .J u ._1 .:;. ~ .,:. 

~a c-- .. u ...).;),) .... 

005 335 
00 ~ 33 6 
,... ,., --""' ..,. 
I.J '-' oJ .;. ,:) o' 

"0c""',...,""7 .... ·-· ..:.- .;:. •' 

.-.""--" ~ 1,.1 IJ ·-· ..;, ..,. 1.1 

005:;!41 
C: t)53 42 
"o.:·-· 4" v ·-· .:;;o .;, 

005344 
005345 
r . oC' ·'· Ar v•.• ... •..:.·~o 
005 3 47 
') ,, "' .... "' 0 
f ,_. ·-' .;.. ·-· -

A ~170 
A 2171 
A 2172 
R 
A 2173 

00::1322 
065035 
001020 
005255 
005 1 01 
O~:i03:i 

001000 
00~301 

0 15 0 16 
0061~0 
000002 
001010 
005 2 54 

A 2174 X026 
A 217~ 
R 
A 2176 AR12 
A 2177 

"'"'4~"· vv ..:."t J. 
,, 0 • 0 0 ,.. v 1 .. u 
005254 

A 
A 217S 
R 
A 2179 
A ~lSO 
R 

• 2181 
2182 
2183 
2184 

• IF 

01~Ct~2 A 
• IF 
AR20 

"'0' ~-~ u 0 .._1\,.: 

000300 
00 4346 
OO :::i 311 
001010 
00 ~2~3 

OO:::iOOl 
001000 
00:)254 

A 
A 

~1 ....... 
~ 0"" 

A ~126 
A 2187 
A 2188 
R 
A 218'3 
A 2190 

2131 
2192 
2193 

A 21'34 015016 
124005 
0 0 ~ 012 A 
016000 A 
0~400 1 A 
0010 00 A 

A 2135 
2136 
2197 
2198 
2199 

,, 

. 
00~311 R 
005456 R 
005472 R 
00 ~476 R 

X021 
• 
X022 

220 0 
2201 
2202 
2203 
2204 
220~ 
2206 Jll 

00~503 
00:5506 

00~~30 

~ ~ ... o~ .... c.c. ~· 

R --·~o"' cc. 0 

220':3 • 
R 2 210 

~ .... . 1 • 
C.C.J. 
?":'t~ .. 
-~~-- ;or. 

00~545 R 2213 
22 1 4 ll! 

00~6(13 R 2215 
2216 !I 

R 2217 00~617 

005631 
0056 4 3 

R 2218 
R 2213 

005660 
00 5 ?01 
00~713 

00 ~ 72d 

2220 ll! 
2221 • 

~ 2~22 
R 2223 
R 2Z24 
n ...,.. .-.. 2.,. r:. r- .::. ...J 

.-, ........... ~ -c.c.co ;.-;: 
00 5 733 R ~2?7 .... ,_' 

":) ·::- ? 0 
L..L..~V 

222 9 • .,.,.,0 -
1-'-V W. 

2231 • 
01~016 A 
124005 A 

---c. .::. ....... c. 
2233 

.0 0 5 0 1 2 A 2 2 3 4 
016000 A 223:5 
0:54001 A 
001000 A 

R 

2236 

>~O 23 

2238 X024 
2239 • .... ,.. __ 4_ 

v \.1 oJ .:> j, R 2240 ::-\02::5 
R 2241 005361 

005365 
00~ 371 
005376 ;:;: 
00540J R 
00540~; R 
OOS410 
005414 
00~42 1 
00:5426 

R 22 4 2 
R 

..., 
••• 

•"'\ ·~ A """\ c. c.~ ~ 
224 4 
2245 
2246 
2247 

r.. ..., .-. 4 .-. 
~ c.c ·=-
R ........ 4 .-. c.c. =" 
R 2250 

00~432 R 225 1 

DBR 
STE 
JBZ 

1 tl CR 
STA 
JMP 

LDA 
(Hi AI 

J AZ 

L:.RA 
JMP 

IRG2 
IRG2 
LD A 
AtlA I 

LSRA 
DAR 
JAZ 

TZA 
JMP 

PIICSIM PROGRAM PAGE 33 LISTING PAGE < 

XCINd 
X026+1 

CLEAR CIN If NOT TO BE SET 

0 1 
XCINtl 
AR13 

Xf, 1 
2 

)(026 

• • 
"0"'"' " ~0 

XCIN=1 
CARR Y IN fOR OPERATION 

IITS 7~6=011 SET CARRY-IN 
IITS 7&6•00t10t11: RESET CARRY-IN 

IRG2t1 Ntt RETURN POINT fROM ~ALU 
0300 

6 ' . ·. 
' 

X026 -1 GO SET CARRY-TN 

>~O 26 GO RESET CARRY-IH 
v • 

DO ARfTHMETIC OPERATION 

LDA 
ADD 
TAB 
LDA 
S T P. 
J NP 

BE$ 

DA TA 
DATA 
DATA 
DATA 

DATA 
DA T A 

DATA 

D-ATA 

DATA 
UATA 
DinA 

DATA 
DATA 
DATA 
Il~ TA 

DATA 
f.JEC , 

::<f, 1 
>~0 22 

o,2 
XO 21 
lll 

0 

•+1 
X062 
X064 
X066 

t.o c.s 
>: 0 l 0 

-

. :. vo· ... c.... • 
" ; 

.. , o· ... 4 ,.. .. · 

X076 

X07'8 
X080 
X082 

X08 4 
X08 6 
X038 
Vf; g 0 ,, . . 

X092 

. , . 

DC LOGICAL FUHCTION 

LDA 
ADD 
TAB 
LDA 
STA 
.JMP 

BES 

DATA 
·DATA 
DATA 
r:ATA 
DATA 
DATA 
D A T A 
DATA 
DATA 
DATA 
DATA 
DATA 

XF' 1 
"02 ... ,'•. ..J 

o,2 
X024 
llf 

0 -.. ....... 
X03 0 
"0.-.~. I\ ..:. c. 
xo :3 4 
X036 
X038 
X0 4 0 
>(0 42 
X0 44 
X0 46 
X048 
"0 ... 0 A-.J 

ADDER rUNCTION 
LOOP UP LIST 

ADDR OF FU NC TION ROUTINE 
SAVE FOR J UM P · 
DC FUNCTION REQUESTED 

~AVED JUMP ADDRESS . . 
ARITHMETIC fUNCTIONS 
0000 ADD A AND CIN 
0001 OR A AND B• ADD CIN 
0010 COMPLEMENT B• OR ~ITH A• 

0 Ctll 
0100 

~DD Citl 
GENERATE ALL ONES, ADD CIN 
COMPL EMEN T B• AND ~ITH A• 
ADD A, AD D CIN 

0101 OR A AND B• 
COMPLEMENT B, AND ~ITH A, 
ADD RESULT, AD D CIN 

0110' ADD A AND CIN, SUBTRA CT B 
SUBT RA CT l 

Otll COMPLEMENT E, AND ~ITH A, 

10 0 tl 
10 0 1 
10 10 

1 0 1 1 
1 1 (I 0 
1 1 0 1 
11 1 0 

SUBTRACT 1 ' AD!:! C IN 
RND A AND B1 ;.~ DD A1 ADD CIN 
ADD A AND B, ADD CIN 
COMPLEMENT B' OR WITH A 
AND A AND B• 
ADD RESULT, ADD CIN 
AND A ANit r,, SUBTRACT i, ADD C Itl 
A D D A Atl D A , A D [! C I N 
OR A A~lD E, Ait;:: A, ADD C IN 
COMP-LErENT B• OR WITH A• 
ADD A, ADD CIN 

1111 ~~DD A• AD D C I N, SUBTRf1CT 1 

ADI:ER fUNCT I Ctl 
LOOK UP LIST 

A D D R 0 F f U t~ C T I C N 
SAVE fOR JUMP 
D 0 F U ti C T I 0 ti 

JUMP ADDRES ~ 

LOGICAL FU NCT IONS 
0000 COMPLiMENT A 

RU UTitfE 

0001 OR A AND B, COMPLEMENT 
0010 COMPLEMENT A, AND WITH B 
0011 GENERATE ALL ZEROS 
0100 AND A AND B' COMPLEMENT 
0101 CO MPLEM E NT B 
0110 EXCLU SIVE OR A AND B 
0111 COMP LEMEN T B, AND WI TH A 
1000 COMPLEMENT A, OR ~I T H B 
1001 ~ XCLUSIVE CR A AND B, COMPLEMENT 
10 10 B 

• 

371) 

.. 
sa3 021:59 

E • ·~ :« ~ ll! ~ :« • liH! 

E. 2 -*-'tll!iUili!W.. 

<' (' .... 
,::. . I .:.o 
~ ; .. 1 ~ 

•. ::. L .;.r 

$03 

,-. 0 ~ 
~ .;, 
-0 .-. .~ .:;. 

S 0 3 

~· 0 ~. 
..,!. .J 
~ ,, .... 
,:... 1_1 ~· 

s:o 3 

S 03 
S03 

-- n .... -~· .. .;. 

<:· (' ·:· ._ .. 11 ._. 

<:· (I ·: · ._.. ·-· 
s: 0 :~: 
, •. 0 .... 
.;;. ...:· 

<;"· ~ ~ 

...:· IJ . .:. 
-.::· ,.,1 • ., 
·-· 1.,1 ...J 
.,.. !' .... 
.;: ) ..:.• 
~- u~ .-. 
..;:.. ,j 
._ .... t'o , .. , 
-~ .._, .: . 
":"• i'o -. .;;. v .;. 
, . u- " ..,;. .;. 
:;· .... *':· 
._;; IJ ·-· 

$03 

·:"'· rl ~ ..;:. ~ . ~. 

~·· ( • .-.. 
. ::. ._1 .;: 

~· n .... 
·~· I, .;) 

.,.. 0 .-. 

.:_.. ' ..;,. 
oe:- j~! ·:-
._ ....... ·-· 
.:;:· i l ·7· ·-· .... ..... 
, . l .• ·:-
~· , -· 
:.:. tJ .3 
-~ l-1 :· 
·~· ...J 
_.. (I .-. .:;. .;. 
... -. tl ·'j 

·~· ·~· ·-· 
··~· il ·:: ·-· .. ·-· 

.. -.. ~. . ·. 

.;;. ! ) .,:. 

02161 
02162 

02164 
02165 

02166 

02 167 
02168 

02169 
02 17 0 
0217( 
02 17 2 
02173 

0217 4 
0 .... 1""'"" c t' ._1 

02176 

02177 
02178 

0 217'3 
02 1 8 0 
'j ~' 1"' I I C. 0 i 

02182 
02183 
02184 
02135 
02186 
02187 

02188 
02189 
O ~·~g(l c. " -
02191 
n~·tCJ -=· • L- -'-

0 -.:> •1 .... .., '- ~ .. ,~ 
OC::194 
0 "1;-.c: c. ='·..J 
0219E. 
02 1 9 / 
02198 
r • .-,1,... ~ 
u c. jl ~-· 

U ... ~· -=- 0 ... 
'- '- •.J 

n-=· ...... n t . .. _ c. -
022 0 2 
0 "''20" L ' ·-! 

n -::· -=- o .• 1-L.L- r 

r '"' ····n~ J - ·- I r.. . l- .. •. 

fJ ·=· · :· u- ,,, 
•- ·- • • .1 

n ·=· ·::- u· '-"' ~ '-- 1.- ._, 

1-, ~ ·=· u· "' .... t;. "- •' 

fi ':· ·::. 1 1 - (. ,_ 
U 
.. ,.., , .. , 1 .... 

c: c c. .... .... ... 1 .... 
·-· L. t.: ~ 
02214 
fr -J ·:. 1 ~ • L . L -

r, --·. ·: · 1 c 
•J C.t-. A. •. 

<c r• ·~· r-J .-. ·::. 1 -, .. ....... C:.L... l 
... ~. ,·. ·':· l' r -=· ·=· i .,:: . 
·..- •' ·-• • L .. t. ,. ...&- V 

<'• 0 ~. 
..;. .. ·· 
::- ( : ·:· 
.:• ·-· -· . .. . .. .-. 
.:,;. ' .. ' .~~ 
.. -. IJ. ? 
._). ...J 

:s: 0 :3 

·:'· fl .-, .;:. .. .;, 
.,.. ,~. ·j 
·~ , I ._, 

<:'"' .... • .... 
.:;.. ,_ • . :J 

.-.. ~ . ..... 
·~· · ~· .,:. 

S0:3 
.. :-' ,-1 --:' 
• _ .. ·- ._ t 

.,, ~I ·: · 
• .:') 1.1 -· 
·!""· u· ..... ' . .... . .... 
·=-· rl ~. :_. '- ·=-

~ i) ~. 
.;. .. ' ..;,. 

0 ":." ·=- ,., n 
'- l-- c. . 

fl '' ..... -, 1 - c. .~ ·:. 
.-J -::· ·=· ':) -=· 
0 '- '- '- '-

0 .-. .... , ..... ~. 

C'. c. c. ...;: . 
02C'24 
(! ,... • .-, .-, c 
'J c. c. c: ·-' 

0 "• ..... ...... -, 
.C .. •'::. Ct' 

02228 
02229 
I• ~· ·:· 3 fl 'JL...l- -
(', .-.. .-, .-, 1 ._, c:. c. -~ 
0 -:::;. .-, .-, ,.., 

t.:..C..:OC. 
(I .-• . -• .-, ..... - c. c ..:.• .. -. . 
02234 
022 3 5 
rr ~, 2 ·:: ,:, . .:: ·- -
0 ..... -.""'-, c. c. ·~ r 
0 2 2 3 8 
·;· .... .-, ~ ''"' 
I .::. C, ·~ =' 

• 

. ... - -. . -. .... .. - ···-·· I •~u- .,. 0 , ,_,_, .... _.....__,, - ~ .. - . ·-· ·--- ... - .. oO ... . ... ................ , .... ,...._, , '" """ .... ..__ ..... , , ~ '''-'• . ..... - - · ----- 0< .... ~ ........... •• ...... ~- '•'- 8 ; . 0 , •• • • 0 .. ,.. 0 --,o 
.... . . . ... w . ..... ... - -- · --· - - .... . . .. _ ._- - -- . .. . .. . .. ... ... . - • .#· ·~·· ..... " ••• ' . , , 
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. . . . . . . 
• 

. .. • 
.. ; . .. . . . . . . .. _ . . . .. . . . ., ·~ . . . . . ' · ... 

I • • ; ' , • . •• ' _, ')•;;, , ' • , ' \,. ' • ~ ,. 

... ~. 

• 
" . • !"1 ... ; .._ • • ·. . . .. ~ . : .. · 

t. .. • • • "'1:, • •• • • 
. . . 

. 
• • a • 

• " •• _ .. .1. i • . ~ . . . - . 
• . ! •· • . ... .. • • . • • ' ... 

. . 

. . . . .. . . . . . 

• • . . • \ '... .· t~ .. . . .. .... •' .J:. ""'r.· ... ~ • . •. .. • . 
• • • • -~ ~~ . .... . , • • • ., ·r •• •• • , • • 

• • • • • -~ • • , , _.,, . • • •••• ! • ' l ,,._('· ... ~. . .... # • • • ' • • • .. : . . ;_· . . . · . . :-.-~ ' .) ' . · 1' ~· .'-l:#. t ,• • ·. ···~ ... J. .: .. ... ... ....... .. . ..... . - · •. . · '• '• . · .· ·· •. · .:~ . • 
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. . . 

. . 
. . . 

. ~ ; . 
. . . 

. . 
. . 

.. . . 
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·. 
, 

• 
'• • • •• ,._. • • !.u • ...,.-, .. ~ ... ~ .- ••1-!•r. . • • • • . .';b ,· • • • • • • " - • ' '.• • . 

.. • . . • • • • • •• - · · • • . .. ....~ .. -... .. 2_ '.. •• " •• • • • • • ...,- . 
' . 

.. -~· • _,.,. .... ... _· y. · • •• ' ~ ... • 
..(/ •' • • ' • • • '/ ~ .- ,--. • · ~. • • • a ,, • • • '• • • • • • 

• • ; -~. • ' •' · .,. : ' • ~ ~!"'. ':}•/~t;-";. · r~:: .. · . ·~ \ ., ·, . •. "-'.:1 , ."." .' j. . ·': .... 
•• • ·• • • • • • .. J. J.;:; ·'i ·~. · •v' ; · • • ····" ... ,. • • :,: • ; .• ;. " • • 

. . . 

• • .. . : : ... • • .. ,.. ,. . • ·. •t"' ' .. ...:~· . • . . ... '" .. ... -- . • • ·:· . . •. • 
. , • -1 ... ...... ,.~ •• •• •• •.• ~ - '· .•:!, , . • , . .:.. .. • . .. ~ ·" ··: ... 

t • • • • t .•. ·.. . • . ·, .. ; •1 ," , • - : ~ • • •• · • • • • ••• ; • • .. . • ... • • • •• ' • • • • 

£.2 YDRT£M . LISTJ~~ 
'• , , ; , ' , ' •' , , 't,· ,, • ,• • 'of ~· •.:•. , (" , ··.• ' , • • . ~~ ;.,," • I• , . •, ,', • .'• • ' 

. :·>·:·· ....... :.: ' :: •ut~if,1 ·. · ·.:.:::. · p,~:::!\ .... ~ci···M:~-.-A~.if.·i>.t( .. :;-::- ·. ·.· l,.JSTIHO .'PAGE 
~.· . . .., • .• • " •• • . . ..... • t • . , • • • • 

.f. ~··- . ... . . .. . • :. . • ~ . ·. : : .• ·• . . · •..• 
• ., !' ... . • ·.~,.. • . . . 

,2~2 
!~53 
~2!54 
!2:5~ 
2256 .. 
ee:s7 • 
22:18 • 
2.2:5~ • 

. . : . 
. . ·. .,. T.A 

. . 

. · I) ATA 
. :··· J)ATA 
. D.AT-A .. 

DATA . 
• 

. 
2260 • . 

.. : 

: ·+· • • .• • • . . .• ... • 'I .... • • • 

x o &J .. · · . . : ' -:-:.··: :<1 CH '1·: :AJtJ ;,_ ·An it t ·. . · ; · 
. X4$.. · ·. ' · ~~· -~~'llOO ' G.t~I·A·'rl •U. ·D"tt , · 
~OS6 . . :~ .. ···: S 11) 1 · CC!"'-Lt"ErtT li · Dlt Wtttf A 
x o ~ e ·. .: ,.:... .( 1 11'0 oa.: A A H D _: 1 ' · · ·· · · 
X0·60 ~ . · ·.· .' .. .:;·. I 11·'1 . II' : · ·,. · .: . · ·. 

' . . . . . . ... . . . 
. ,• ' • •. \! ! .• ~· · . . . .. . . 

. . 

·. . . .. . -. . . . . .. . . . .. 
• 

.... . . • ; ... 

' 

. . 

2261 • 
22~2 • 
2263 .• 
2264 • 
2.26:5 • 

. . . . . 

· . · HOT£ ~ tH. TH(.; 'IJL&o.cr.lttu Rtt\#T·t ;ft.s A JtEr~.ts ·.i .o ·THE LATCH A 
. : · · l .HPUT · TCS T.H.t ,_LU ·-.ttD:-:1 lt£Ftltl TO THt . t...:KTCH a· I HPUT · · . . . . . 

• • 

2266 •• 
2267 • 
2268 • · 

. . . 
. . 

. . 

.. 

· .... . . 
~ . . . • ... 

• ;:·. 

• • • 
2269 • . CDI'fPLE"EHT · A . .. . (0000) 

00:5361 
00 :5362 
00 ~363 
00:5364 
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00 55 45 
00 :5:546 
00 :5:547 
00 ::5:5:50 
00~ ~!51 
00:5 :5:52 
005553 
00 ~:554 
0055 :5:5 

OO !i:5 :56 
0 0:5::5 :57 
00 !5 !560 
00 :5:561 
:.10 :5:562 
00 :5:563 
0 0:5:56 4 
0 0:5:56:5 
GO!i:56 6 

OO:i :'.i67 
00:557 0 
00 ~~71 
00 ~~72 
005 573 
00 :5:574 

0 0!5:57:5 
00 :5:576 
00 5577 
00 :5600 
1) !)560 t 
l)0560 2 

' 

0056 03 
00 5604 
00 5605 
005606 
(1 0~60 7 
00 :5610 
00 561'-1 
0 0:5612 
00 5613 
00561 4 
0 0:561 :5 
00 !5616 

00 :5617 
0 0 56~0 
00 !5621 
005 622 
00:5623 
"" · '~4 V U ,.t c;> c; 

00 5625 
005626 
0056 27 
005630 

2411 • 
241 2 • 

01:5032 
1150 33 
054322 
0 15 0 33 
o ose11 
15503c 
0 :54 3 17 
1Z 431!5 
1 Z50 35 
002000 
005752 
001000 
00:5:520 

A 2413 X072 
A 2414 
A 241~ 
A 2416 
A 2417 
A 2418 
A 2419 
A 2420 
A 2421 
A 2422 
R 
A 
R 

2423 

2424 • 
. 242!5 • 

• 

2426 • : 
015032 
14 5 033 
00 :5 3 11 
u~.5 o 3 5 
00~000 
0~57:52 
0 1:5 035 
0 01010 
00:5575 

A i427 X074 
A 2423 
A ~42 9 -
A 243 0 
A ~431 
·R .. 
A 2432 
A 24 3 3 
R 

0 150(;2 A 
135033 A 
001002 A 
00 5:567 R 
0 ' " 0_..,,., .. ... ..> .:. ... 
001004 A 
00 :5 7 71 R 
001000 A 
005 7 62 R 

2434 • 
243~ 
2436 
2437 

24 38 
24 39 

244 0 

.&441 • 

.. . . 

~15032 
1450 33 
001002 
00 :5771 
0 01 000 
00 5 7 62 

A Z442 · .. :· ;• :·· 

014Z27 
00 5211 

·~ · 0 f{J 10 
00:5762 
001 00 0 
0·0 5 7 71 . . . . 

, 

A 2443 
A 2444 
R 
A 
R 

244~ 

2446 
A 2447 
A -244 8 
~ Z449 
R 
-A 
R 

24~0 

' 24:3'1 • 
24~2 • 
2 4.:5 3 ... . 

• 

01:5033 A 
005211 A 
1 :5~ 032 A 
00 ~ 3 1 1 A 
1 ~50 3-5 ·A 
o o 2 o o·u A 
0057!52 R 
0 1~03:> A 
00 1010 A 
00~~7~ R 
001000 A 
0 0 ~762 ·R 

2 4 :5 4 ·>< 0 7 6 
245~ 
24~6 
2457 
24:>8 
24:59 

2460 
2461 

2462 

2463 • 
2464 !I 
246~ • 

.. 

015032 A 2466 X078 
054234 A 2467 
15~0 33 A 2468 
054233 A 24 69 
12:5 03 2 A 24 70 
125035 A 2471 
002000 A 2472 
005752 R · 
001000 A ' 2473 
00 5520 R 

2474 • . 
· a47~ • 
2476 • 

00 :5631 01:50 32 
00 ::'1632 0~ 4 22 2 
o o ~rs·33 1 a~ o 33 
;; o ~rs·34 ·- 1 2~ 0 3 :5 
o· o :5 $ 3 :5 · o O-i! o o o 
00 ~636 0 0:5 7:5 2 
0 0:563 7 01:5033 
0 0 5640 0 ~421~ 
0 0 ~641 001000 
00 :564Z 0 0~~20 

A 2477 X080 
A 2479 
A 2479 
A !4a~ 
A · 2481 .,.,.,. r; .. . . ... . . 

A '-·84-a'Z 
A ~ ~·&3 , 
A 2484 
R 

\ . . . 
_, I'' : •. ·248:5 • 

.. --

LDA 
ORA 
STA 
LDA 
COMP'
ANA 
STA 
ADD 
ADD 
..,J I'fPfiJ 

JMP 

.. 0110 
. . 
LDA 
.SUB 
DAR 
ADD 
JM PM 

LDA 
JAZ 

LDA 
E R~ 
JAP 

LDA 
.JAN 

JMP 

JMP 
• 

LDA 
CPA 
JAZ 

. 
J . .tiP 

() .1 .1 l 

LDA 
CO MP.L 
ANA 
DAR 
ADrl 
JMP I'l 

LDA 
JA Z 

JMP 

1000 

LDA 
.. ? .... 
-.) 1 ... 

ANA 
STA 
ADD 
ADD 
J~1P III 

J I'IP . 

1001 

LDA 
STA 
ADD 
AD D 
J MPI't 

.·L '[I,"A . 
STA 
JMP 

. - - -

\ . . .. .. 

MICSIM 

ADD Cl" 

LTCHA.t · 
LTCHBtl 
XOAA 
LTC HBt1 
0 1 1 
LTCHAd 
XOAB 
XOAA · 
XC IN t l 
X094 

xo 7,1 . • 

. . . . 

• •·:•t . • 

A 
DR &.liTH B 
FIRST ltES·ULT 
B 
COMPLE"ENT 

• 

. . . 

38 

AND IU TH A 
SECOHD . RESULT 
.~DD F'IItST RESULT 
ADD C Il't 
SAYE QYERF"LD&.I · 

~D . CARRY CALCULATION 

A~D A AND Cl"' ' $~1·TRACT B, SUBTRACT l 
-LTCHAtl 

L TCHB.~ · l · 1 • 

XC Irit 1 
~ 094 

xcat. 1 
xo~~L 

LTC HAtl 
LTCHitl 
•+7 

l TCHA d 
X0 97 

X09~ 

. 
l TC ... $h 1 
LTC Hitl 

:X~ 97 

X096 

X09 9 
.• 

X09 6 

X0 97 

• • 
. ) 
• 

A 
SUBTRACT ·1 
SI)BTRACT 1 
ADD C ll't 
S9.VE DYtRF"LDU 

CIN ' ·. 

JUMP IF 'NO CARRY IN 
' · 

A 
I 
JUMP IF SIGNS THE SAME 

A 
SET CARRY IF" A NEGATIVE 

NO CARRY 

A 
LESS B 
SET CA RR Y 

NO CARRY 

RE SULT 

IF' A GREATER 

NO CARRY ON -1 RESULT . 
·' SET CARRY 

LJSTIHG PAGE ( 374 > 

S 03 
so 3 
S03 
S03 
S03 
so3 
S0 3 
S03 
S03 
$ 0 3 
S0.3 
so 3 

S03 

S03 
so 3 
so 3 
S03 
S0 3 
S0 3 
S03 
"' 0 ~. .,) .j 

02399 
02400 
0240 1 
02402 
02 4 03 
0 24 0 4 
02405 
02406 
02407 
02 408 
02409 
02410 

02411 

02412 
02413 
02414 
02 415 
02416 
0 2417 
02 41 8 
02 419 

SO:?. 02420 
S0 3 02421 . 

S 0 3 02422 
S0.3 02 42 3 
SU3 0 2424 
so::: 02 425 

S03 02 426 
S03 02427 

$03 02428 

"'0" ...!- .,) 

S 0 3 
S03 
<:' 0~ - ~ 

S03 

02429 
02430 
02431 
02432 

02 43 3 

S03 0 2434 
S03 02435 
S03 02436 
S03 02437 

COMPL .. EMEHT B• AND WITH At SUBTRACT 1• ADD CHI 

S03 02438 

so3 oe 4 39 
S 03 02 440 
S03 02441 
S 0 3 0 2442 
S 03 0 244 3 
S03 02 444 
S 03 02445 
S03 024 46 
S03 02 44 7 

• 
L TCHI t1 
0.1 1 ., 
LTCHA•1 

XC Il't. 1 
X0 94 

• 
XCIN t 1 
X07~ 

X0 96 

' . 
B 
COI'1PLEMEJ'tT 
AND WITH A 
SUBTR ACT 1 
AD D C II't 
SA VE .O V ERFLD~ 

CHI 
JUMP IF" HD CARRY IN 

NO CAR RY OUT 

AND A AND I• ADD ~. ADD CIN 

LTCHAel 
XO AA 
LTCHJ,l 
XO AB 
LTCHA,1 
XC INtl 
X0 94 
. . . . ' 
X071 

A 
FIRST RE SULT 
AND IU TH B 
SECOND RESULT 
ADD A 
ADD C Il'l 
SA VE DYER FLOU 

DO CARRY CALCULATION 

ADD A AND J, ADD CIN 

LTCHAt1 
XOAA 
L TCHB tl 
XC IN, 1 
x.o 94 

" • ~L T C H B • 1 
XOAB 
XO 11 

-

A 
FIRS T RESULT 
ADD B 
ADD CIH 
SA\IE 0\IERFLD~ 

~ B 
SECOND RESULT 
DC CARRY CALCULATION 

' . 
J . . 

. . ........ ... . ~ . .. •' .. 

-- - ------- ---- - ··- - ·-· -. 

S03 0 2448 
S03 024 49 

S03 02 45 0 

~03 

$03 
S 03 
S 03 
S03 
S03 
S03 
<"Q .... 
~ ..:~ 

S0 3 

S 03 

02 4 51 
02 4 52 
0 2453 
02 454 
02 455 
02 456 
0 2457 
02 4 58 
0 2459 
0 246 0 

0246 1 

S0 3 02 462 
$ 03 02 463 
$03 
S 03 
s.o 3 
S03 
S03 
S03 

S03 
S03 
S03 

0 2 4 6 •i 
0 2465 
02 466 
0 2467 
02 468 
02 469 

02 47(1 
02 4 71 
02472 

02 47 3 

• 

.. 

• 

•• 

-- . 
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E . 2 VORT EX LISTING 

!:: 0 ~ 6 4 3 
OO:i6 44 
:J 0~64~ 
.·.n • ' 46 _:J._I(jo • 
,...,,.. . , 4 ... 
... •V..JO ./ 

,, ,., ... <: "' 0 
·.~ .... ._,. v ..., 

00 5 6 51 
··o"'6 .. .... \.J ...J ..JC. 

" 0"'6.:;~ J w __ , 

0 0 ~660 
~; Q:;6 61 
... ,.. cr ,.e-. 
.. : \..1 ...; IC) • c. 

C0 ~663 
OC5e6 4 
D0506 ~ 
1)0 ~666 

C05667 
C05670 

61~033 
00::12 11 
11~032 
0!54206 
n1 • "' """~ v .1 ... J '-' .=> c. 
1~::5033 
054 20 4 
1242 0 2 
12503 :5 
002000 
00:57 :52 
'' 0 ' 00'' oJ .a. .., 

00552 0 

0 1!: 032 
1:i::I 0 33 
0 ,.. .. """ . .. 

U..J...J .L4 

1 
_ _ ,.. .... _ 
c. ...J 1.1 ~ -' 

00 2000 
00~7~2 
01~ 03 5 
00 101 0 
00!5673 

~~ 
A 
A 
A 
A 
A 
A 
A 
A 
A 
R 
A 
R 

A 
A 
A 
A 
A 
R 
A 
A 
R 

2486 
2487 
? 4'=" ~ ... ..., ..., 
e4S'3 
2 43 0 
2 491 
2 492 
""" .. "' ""'\ .::. ... 7..:1 

2 494 
2 4 95 
2 496 
2497 
24 98 

2 ::10 0 
2::50 1 
2~ 02 
., .. .. 9 c. .J 11..1 

2~04 
~ C' .... Gc.-•v .J """ _,_, c. .J .... 0 

2507 

2~ 08 
25C9 

!I! 

• 
!I! 

xo se 

• • 
ll 

XOS4 

,.._"'_. ,. ... . 1'1"114 1"'\()" " 
I...• V...JOf'J. VUJ.U U M 

,..._ ... " 
C. ...J I. IJ 

0056 72 00576 2 R 
I"'' .... C" , .., ..... ,_. v ._, 0 ,. .,:. 

(t() :i 6 74 
CO:i6 75 
OO :i 6 76 
co :; e. 77 
b057 00 

OO :i701 
oo::;7o2 
00 5 7 03 
:~ 0 :;704 
00 :17 0 :1 
00 :5 706 
~10':i 7 07 
oo :, 7 1 o 
00 ::5711 
OO::i7 11~ 

00 :17'13 
0 0:1714 
00 :171:5 
C05 7'16 

00 5717 
00::.720 
0057E: l 
OO:'i722 
oos7 c3 

1"' !)572 4 
0 0::.72:1 
1) 05726 
O'J~727 
" ,, - 7 .... 0 ·-· ;_; •• J ,.j 
,...."'-~- .. 
UUJI~ J. ,...,.. _.,. __ 
'J 'J ~ ,. .;. .:. 

005733 

~· 0 5 74 0 
..... ,~ .. 4' v •-• ._, r .t. 
·~ t"'\ C' -:o .. ""' 
·-· • .. • •..J ( .., .:. 

,, ' 5' 7 4 -:> ... ~. v ..., 
0057 4 4 
fl:-1~7 4.::; - - - ·-
'"· .-. c:: ~ ... , '-' v ·J ,. .., (" 
n .-.. C' -,. w n 
• .. ·J ..; ( ...J '-' 
I'\ ..... C' . ,. C" • 
·- · l ' ·-' ( .._, .1 

·- . 

0 14131 
00!:21 1 
0010 1 0 
00 ~762 
00 1 000 
00~771 

0 1 ~ 0 32 
12 ::5032 
1 2503 :1 
00200 0 
00 ~7:52 
015032 
001004 
00~77 1 
COlOOO 
oo :5 7 6e 

01~032 
115033 
O::S4140 
1~::5032 

~ 

H 

A 
A 
R 
A 
R 

2514 

G!51 ~ 
2516 
2517 

A 2518 
A 2519 
A 25'20 
A 2 ~21 
R 
A 2522 
A 2:i23 
R 
A ~:524 
~ 

A 
A 
A 
A 

2527 
252 8 
2529 
2~30 
E:531 
2532 
253 3 
2534 

• • 
!I! 

~< 0 96 

lll 

xoce 

• 
)(089 12 5 03 5 

002000 
00!57~2 
001 00') 
00~~16 

A 
A 
R 
A 
R 

2~35 

25 3 6 • 
2 :i37 • 

01503 2 
00::5211 
1 1::1032: 
05 4 126 
1 2~032 
00 1000 
00~717 

0 1~ 032 
ft o ....... . 1 
u "-'~ " 

1 25 0 35 
00 20 0 0 
005752 
0 1 50 35 
001 0 10 

A 
A 
A 
A 
A 
A 
R 

A 
A 
A 
A .... ,., 

........... ,... c:. ._1 .;) 0 

253 3 
2 ::1 4!) 
2 541 
2~42 
-e ... ~' 
C..J'-t .j ......... ... 
(:. .J'"t ""i' 

..._ . ... ,. ,.., .... c 

2547 
254 8 
2~49 
2550 
2551 

A 2552 
A 2553 

"0""..,4 ....... 
1_1 \.: ..J I' ·- · 1"\ 

001000 A 2~54 
005 7 6~ R 
0 1 50 32 
001010 
00 .. -. b ..... 

.J ;' c. 

00 '""" A. '"'' u \,f 
" 0 ~ 7 ~, . 
\,I .,J r J. 

A 
A 
R 
A 
R 

::' ... , """ _.._.._17 

• 
X090 

• • 
X092 

25E. C ll 

1 0 10 

lhA 
COMPL 
ORA 
! HI 
LDA 
ANA 
STA 
AD D 
ADD 
JMPM 

J MP 

1 0 1 1 

LDA 
AN A 
DAR 
A DD 
j 1'1 p 1'1 

LD A 
JAZ 

J MP · 

. ... " _.., .. 
CPA 
JAZ 

JN P 

1 1 0 0 

LD A 
ADD 
ADD 
JMP" 

LDA 
J AN 

JMP 

11 0 1 

LDA 
Cl"~ 
STA 
ADD 

ADD 
j 1•1 p .. . 

JMP 

l 1 ~ 0 

LDA 
COM PL 
ORA 
SHI 
ADD 
JMP 

1 1 1 1 

LDA 
DAR 
A DO 
JMPM 

LDA 
J AZ 

j ~1 p 

LDA 
J~Z 

J MP 

EJEC 

HJCSIM PROGRAM PAGE 39 LISTING PA GE ( 

ADD 
ADD 

CCDI'tPLfl'tENT 
CII'I 

DR I.JITH A> IU TH <AND 

L TCHBI 1 
0 1 1 
LTC HAtl 
XOAA 
LT CHAd 
L TC HB• 1 
X 0 A E: 
XOAA 
XCIN 1 1 
X094 

X07 1 

AN D A AND 

LT CHAtl 
LT CHB•l 

XCINo 1 
X0 9 4 

XCit~, 1 
• +4 

X036 

X03'; 

X0 9 6 

x o s ~ 

ADD A ANI) 

L TCIHh 1 
LTCHAt1 
XC Il"h 1 
X09 4 

LTC I·Hhl 
. xo 9 7 

X 0 ~ 6 

B• 

DR A A"D I• 
L TC Hj:h 1 
LTCH Btl 
>: 0 A P. 
LTCH Ad 

XCINJ1 
X09o4 

X071- 2 

, 
COMP LEMENT 
CR WITH A 
FI RS T RESULT 
A 
AND WITH B 
S ECOND RES ULT 
ADD FIRST RESULT 
ADD C IN 
S AVE OVERFLOW 

DO CARRY CA LCU LATION 

S UBTRACT 1• ADD CIN 

A 
AND WITH B 
SUBTRACT 1 
ADD C Hi 
S AVE OVERF LOW 

c ltl 
J UMP IF NO CAR RY IN 

· tlC CARR'.' CU T 

AL U RESULT 
COMP LE MENT 
1'10 .. CARR'' ·OUT ON 

SET CA RRY OUT 

ADD CIN · ' " 

A 
ADD A 
ADD ClN 
SAVE DVERFLDI.J 
. 
A· 

- 1 RE ~ULT 

SET C ARR~' IF' NEGATIVE 

NO CARRY CU T 

ADD CHI 

Ill 
OR I.U TH I 
SECOND RESULT 
ADD (l 

ADD ClN · 
SAV E OVERF'LOW 

DO CARRY CALCULATION 

C!J MPLf'REI"tT B• OR WIT H A• ADD A• ADD CIN 

LTCH Bil 
0 1 1 
LTCH AJl 
)';OAB 
LTCH Ao 1 
xoss 

L TCH~h 1 

:-< c Il'h 1 
"'+4 

LTCHA,t 
~< 0 96 

X0':11 

B 
COMP LE MENT 
OR I-liT H A 
SECIJilD RES U~ T 
ADD A 
DO CAR RY CALCU LATIO N 

SUETRACT 1 

A 
SUBTRAC T 1 
ADD CIN 
SAVE C'¥'ERF'LOI.J 

CHI 
JU ~ P tl 0 CARR't 

NO CARR Y OUT 

A 
l'tO C-4R RV OU T IF' 

SET CARRY OUT 

I N 

A ZER O 

A AND 

.. . ···-· ------------·--- ~-- -.... ---·· . ... ,., __ --------- ---- .. ---- .. . '"---·-·-·--....... . _ _.. _____ ··- . -- . --

375 > 

S0 3 

.,... 0 ~. 
• .;;. ..j 

..,. " I ':• ..!> \. '-' 

<"" .... -
~ 1, 1 .;. ... .., .... 
·.!- 1J ·-=· 

~- · •' • .-. 
• .,::. 1,,1 .;.. 

-;· .-. ·-=· ....;,. v ..... 

.. :" :~ ..., 

. _ .. v ._, 

:-:.· 0 0:• ·- .... 

.. ... . -. . -. 
~ f_l ~' 
'C"'- "' • "'o .,:,. IJ ,_:, 

...... ,· . "j . .;:. v .... 

:SC 3 

-I"\, .. 
::: •J .,,:; 

.. -.~ .-. 

...;) 'J .;.. 

~n ::: .... - .. ,. (' ·":• .._. I _, 

... n .... ;;;;. - ._, 

~. ~-· .... ,;;. _I .:. 

< '• ("o •' ·, 
...:: 1,.1 ..;, 

·:-· , ... .. , 
~ ·) -..I 

" ... . · ! .- . 
._., ~ ~ 

<"· ,... ... 
._::, '·' -~ 
-\"'• 1) .... ..:... . .;. 
--:·· (! .... 
..:-· ... -~ 

S0 2 
··' n ..... 
.'!> ··' .;. 

S03 

S03 
"0::' (! -? ..... .. •J ,., .... ·':· 
~: · -· ·.J 

<:' (1 ':• 
•• :0 •-J 

": n --=: ·. . .. . 
-~ jl · ~· -· . . ... 
.-. l.' ..... 
... "!- • .,:. 

-t"· fl . :· . :- .. ·-· 

• 

024 74 
0 -. ... ~ ..., r .:.. ..,. ,. J 

02476 
0 " 4 ... -c. . t . / 

02 47 8 
02 479 
0 .-. ,.. "" , ... . c. ~ 0 l l 
n -. .. ..._ . 
IJ C. .... ~J 1 

02 48 2 
I) " 4 .-. ·:0 c. •-:! •J 

02 484 
0 24 85 
02 4 8E. 

02 487 

0 2 4 88 
0248 '3 
02 49 1) 
02 491 
024 9~=: 
O':• ... g -? 

'-- '"t - ol 

n ..._ ·• n ·• u c: •;o ::' .. t 

0 ~ .· 9.-:J '-· .... " 

02 4 96 
02 4'3 7 

0 ..., " I'..., c. ,J J L. 

02 ,.., ..... 
..J ~.,; • • :, 

01:'504 
025()5 

02~12 

02 51 3 
02514 
0 ~· ··1 "' c. . ~· . _1 

0 .... .,. . ... c. .... J. ,., 

0 .... c:' 1 -, 
c. .J - ~· 

0251::: 
0 ~. t=" • ,-, 

c ··-' J. • 

l·, ~ ... ~ """\ .. , c . .._ c:. ... 
02 521 
0 2 "' --' ? _...,L..L-

n -=· e ·=· ·':) , •, ._1 L • • .' 

~ •", ·":· I~ ~ r ·.;, "' . .r ·- • !J ~ ._t L ,.,, 

... • . • ~, ..... .·"' .- . r:, .-. "' 
"-" ' .. • ..:.· ·.! c.. ·- t:, ~l 

;:- ,·, .-. 
.::r, u .;, 
c-. .-• . -, 
.,.,. ·-' .: 
c:: :· -. .. ~ .. ._. 

... f) "':• 
·-> ....... 
...... • -1 ~. 
.,: .. '- .,:.. 

·. .. ·-
.. -.... """ ' . ..... ·-· -· .. .._ ~ -. . :. '·. . .... 
·~ :~· . ,;. '·"' . . .... 
"·" t r ·:• ·-· ·-· ·-· ,.... ,.. .. , 
;- ,_, -~· 

-::"- tt ·:· 
.,_ ·-· ·-· 

. · ... , ·:· . _,. .... . ... 
=-· .-. ·"'' ... ,. .· .:. 

s 0 :::. 

<'" ~. - . ....... ,_, ·:0 

, , ,.. t: .-. ... 
u c ...... . :: -:. 
'"'I ·:.i c:: ::• .:" ... ~..... ..... , .... 

0 <~"o c::' ..-, o"\ -, .. ., 
~... .... ..... 

0 .-, r :- ~ r
1 c_ , ).,jo, 

.... 0::· c: ~:· • .; '- .. _. ... • J. 

0 .-, ..:' ..... ; . 
C. -..1 .. .') L 

,... .-. c:;· "". """ v c. ·J .,:. ;. 

r. ..... , r: ... ... 
LJ r. ··-' .,:. . ..., 

0 25~~:5 
1.1 ·: · ~: ··:· ~-
• IM . .. .... ·-· 

0 ... r:'' -. -~ 
c. ._t ·-· ~ 

I"' .-. t::' ....... . 
J C · .'·:.•7 

UM ·:· c:; 't.,S t'l 
~ ._. · . 

·)~C:: 4' 4,. '- •..,• L 

•' .-, c· .i ·:> 
vt:, -...1~ ·-

0 -. ~-· ... r.:' 
c. . ; ~-t ·-· 

...... ... -. . ........ ~ .. ... -
.. ·- · .:. 1,1 c ·-· ~ '::> 

<' t•••'"• • • ·-·t:"' A"I 
... : .•.: · .. c. ~l "·~ t 
~ .... ·: · ...,_ • ..., "!· .ot ,., 
.... .... ·-· \.,l •-:' • .,_I ,. i' j 
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E.2 VDRTEK LISTIHG 

ggi~.~i ~g~gg~ 
00 5 7~4 00:5001 
0 057:5:5 · 00:5~11 
00:5756 0~:5037 
00:57:57 01404:5 
00:5760 001000 
00:5761 10:57:12 

2561 
2:562 

A C::563 
A 2:564 
A 2:56::1 
A 2:56£. 
A 2:567 
A 2:568 
A 2:569 
R 

2:570 • 
2:571 ,. 
2:572 • 

00:5762 R 2:573 X096 
oo~762 oo2ooo A 2:574 xo~s 
00:5763 00:5777 R 
00 :5764 00:5001 A. 2:57:5 
00 ~76:5 0:5:5036 A 2:576 
0 0:5766 014036 A 2:577 X096A 
00 :5767 001000 A 2:578 
00~770 10:5163 R 

00 :5711 
00 :5772 
0 0:5713 
00 :5774 
00 :577:5 
00!5776 

002000 
00:5 7 7 7 
0 0 :5101 
0 !5~0 36 
001000 
80:5766 .. 

00:517~ 000000 
006000 01:5006 
OOf,QOl 11:500:5 
006002 001010 
006003 006016 
0 0 6 0 0 4 0 1, 0 0'6 
00600:5 006140 
oo6~t06 ooo·oo2 
0 06007 11:500:5 
00 6010 001 0 10 
00 6011 006011?. 
00 6 0 12 04 70 80 
0 06013 04700'0 
0 06014 001000 
00601:5 10:5777 
(1 0 6 01~ 01:::i007 
006 017 ft0615 0 
00 6020 00 00 02 
0060 21 00101 0 
0 0 6 0 22 006 0 12 
0060 23 00100 0 
00 6024 1 0 !5 1? 7 

25 7 9 • 
2 :::i 80 • 
25 8 1 ,. 

A 2:582 X097 
R 
A 2:583 
A 2584 · 
A 2:58~ 
R 

2:186 • 
2:::i87' • 
Z5S a • ··· ·· 
2:589 • 

A 2 :590 X09A 
A 2:591 
A e'9a 
~ 2:593 
R 
A !~94 
A !~95 
A 
A 2:596 
A 2597 
R 
I 2:598 X091 
I 2599 
A 2600 
R 
A 260.1 XO'C 
A 260 2 · · 
A 
A 2 603 
R 
A 2604 
R 

0 0602~ 000000 A 
26 0 :5 
2606 
260 7 
2608 • 
2 60 ~ ~ 
2610 
2 6 11 

lll ,.. 
0 06026 
00 6027 
0 06030 
00 6031 
0 06032 
006033 
0 06034 
0 0603:::; 
0 06 0 3 6 

014026 
1:5402 6 
001004 
00~771 
014022 
001 0 04 
00604:5 
0 140 20 
0010 0 2 
00:576 2 
124 0 14 
001002 
005771 
00100 0 
0 05 7 62 

A 2612 
A 2613 
A 2 6 14 

XOAO 

0 0 6 037 
0 0 6 04 \) 
00 6041 
00 6042 

. () 0 60 43 
006 0 44 

R 
A 
A 
R 
A 
A 
R 
A 
A 
R 
A 
R 

261:5 
2616 

2617 
2~18 

2819 
2620 

2621 .. 

··' . ·. ... 

2622 • 
2623 • 

0 06 0 45 014 0 1 0 A 2G24 XOAl 
0 06046 001 0 04 A 262 5 
006 04 7 005762 R 
00 60 5 0 124 0 04 A 2626 
0 0 6 0 51 0 01004 A 26 27 
0060:52 0 0576 2 R 
0 06 053 00 100 0 A 2 628 
006 054 0057 7 1 R 

2 6 29 • 
OO G O~~ 000 0 0 0 A 2 630 XOAA 
006 0 5 6 0 00000 A 2631 X O~B 

2632 
' ' ' · 2 6 3 3 • 

fltiUfGRAH PAGE . 40 LI S T I NG .PAGE < 376) 

SAVE OYIRrLD~ rROH •• ITHPIETIC DPERATIOH 

un• 
$TA 
TZA 
ADFA 
STA 
LDA 
JPIP• 

IJVRF'L't 
xo 99 

· X094 

~ET ZtltG CARRY 

EQ.U 
JMPPI 

TZA 
STA 
LDA 
JMP!I 

• X09A 

CARRT'f 1 
X099 
X0 20 

SET CARRY Dr DPIE 

JMPPI 

I NCR 
STA 
JMP 

X09A 

0 1 . · ~ t 
CARRY1l 
XD96_. 

~UBRDUTl"t TO CHECK 
· RETUR" INCR 

EUTR 
LDA 
ORA 
JAZ 

L~A 
SUBl 

ORA 
JAZ 

lHR 
lNR 
J .. P• 

LDA 
AN AI 

JAZ 

DATA 

xs, 1 
>~T d · 
X 0 9C ·· 

xs, 1 
2 

xT.t 
X03C 

)(0 9A .. . 
X09~ 
;<0 '3A 

XCb 1 
oe 
xa~B 

X09A 

0 

... 1' .. 

• 

1.-YE RESULT . . . 
PUT OYERF'LDU I" A 
SAVE OYERF'LOU 
GET RESULT 
RETURN 

SET CARRY 
ALU RESULT 
RETURN 

eHECK IF SA,.PLING 

SET CARRY 
GET ALU RESULT AND EX 

tr S~"PLING <S=O•T=O, 
IY l'NO · t f: NOT SA"PL I NG 

.. t ,. 

T=O 
. ,, 

IF' SF'=2 AND TF'=O . -. . -
ADVANCE 
RETIJ~N 
ADDRESS • 

. 
G fi ELD 
tiT 1 

• 

dUMP IF' HOT SET 

$ANP LittG 
. ' . 

TEMP STORAGE 

AND G=XX 1X > 

CARRY eALCULATIIJN ROUTINE 

LDA 
· f=INA 

JAN 

LDA 
JAN 

. l..DA 
JAP 

ADD 
JAP 

JMP 

LDA 
JAN 

IHl D 
.JA N 

J MP 

:lATA 
DATA 
EJEC . ' 0 , ON • ' 

XOAA 
XOAB 

XOAA 
~( 0 A 1 

XOAB 
X 09~ .. 
XOAA 
;~ o 97 

X09 5 

XOAD 
XC3 5 

" •J 

•J 

FIRST RESULT 
SECOND RESULT 
SET CARRY IF BOTH NEGATIVE 

F'IRST RESULT 
JUMP If NEGATIVE 

SECOND RESULT 
NO CARRY IF' RESULT POSITIVE 

PLUS F'IRST RESULT 
SET CARRY IF FIRST RES ULT LARGER 

NO CARRY 

SEC OND RE:SULT 
NO CARRY IF RESULT PO S ITIVE 

• 

PLU S FIRST RESUI..T 
NO CARRY IF FIRST RE SU LT LAR GER 

SET CARRY 

FIR S T RESULT 
SECOND RESULT 

. . .... . . . 
I ·. " 

• . . . ... 
, ... . ' 

• .. ... 

.: · 

• 

S03 
S03 
$03 
'"'0"' ..> .,j 

"'0"' - ""'' 
S03 
$03 

0 2 54'9 
02 55 0 
0 2 5 51 
02 5 52 
... ·::. 5 5 . .,. ... .... " 
0 2 :5 5 4 
0 2 5 5 5 
02556 
02557 

'"·o ~. o "'5"' .... ..;,. .;.. C. ...JO 

S03 0 255'3 
S03 0 2 560 

E.2**~***l«* 
c 0 3 0 2 5 6·1 

c 03 02 5 6 2 
S03 02 5 63 

E. 2 liE ~ ll!liEJEll!lf.lf. 

S03 02 5 6 5 

S03 02 5 66 
S03 02567 
S03 02568 

c 03 02569 

c 03 02 5 70 
S03 0257 1 

E • 2 :«.!« •,. * w. • ~ 

c 03 0 257 3 
c 03 0 2574 
c 03 0 257 5 
c 0 3 0 2576 
c (18 0 257 7 
c 03 0 2578 
c 03 0257'3 
c 0 3 0258 0 

F' f" liE * lUE lf. :« llf '« 
f" F :t:*'«ll!lf. ~ lf.* 

F'F ll!lf.ll!lf.!Wlf.ll!ll! 
rr ·~=-w.•:«ll!:l( 

D 

D 

c 03 025 81 
c 03 02 58 2 
c 03 0 2 5 8 3 

c 03 0258 4 
c 0:3 025 8 5 

c 03 02587 

s o~; 

so~: 
... c -=· .... ._. 
S03 
S03 
:s t) ~: 
... 0 ~. ...!> .,:. 

s 0 :;: 

025 91 
0259 2 
I) ·=· ·~ ;:, :~ .. L..~ .. -
r.: .-; c;' ~ ·' 
IJC .. .J ~ •; 

'
' .-. "' 9 "' J c. .J ._1 

0 ·=-~·.=:oF L. - • _. 

0 -::• c..· ct '? ···-· ···· 
U• '=' ....... ·=· '- .... 1 ;:J '..1 

0 2 59 '3 

S03 026 00 
03 0260 1 

0 .... "'0"' .- ' .. , --- .. ..... 
02603 

03 0260 4 

S03 0 2 60 5 
:~o:;: o 2G 0 6 

:S0 3 
"' u· ~ • .._, ~ 

S 03 

C'o ... , ,..., 
..;: . ••• . J 

·' .., ...... .., "' .:.'="'"'' " 
02E.08 

0260'3 
02 E. 1 0 

!) ~· .... 1 ·:· ._ r:• '-
1'\ ..... ,,1 .... 
lj .:-.. b . .j 

026 1 4 
0 ·:·<= 1 ··' ~ ·-· •• • _1 

02 r:) :i.6 

• 

• 
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E.2 VORtE~ LlSTlHG • • 41 LISTIHG PAGE < 37 7> .. . 

' . . 
' . . . . . 

g~~·~ 
006061 
C06 0E;2 
006063 
00606" 
00606 ~ 
006066 
CQ60 G7 
00601 0 
006071 
006072 
006073 
0060 74 
00607:5 
00607£ 
0060 77 
006 100 
0061 01 
006102 
006 10 3 
006 1 04 
00 61 0:5 
006106 
006107 
00611 0 
006111 -

.. 

' . 

.. 

. 
• J I · : 

. . . . 
I • • • • 

.··• ,, 
' 2~34 • 

26i:S • 
2636 • 

oooo·oo. 
0 1~032 

001004 
01%~0.7.2 
0~~1133 
0010,04 
006102 

A 26 37' DL"S 
~ 2638 
A zg39 
R 
A 2640 
A 2641. 
R 
A 2642 !IL"3 
A 2643 DL"2 
A 2 644 

o o S 'Q 0 1 
0 ~5071 
0010 0 0 
106 0 5 7 
01:5033 
001004 
00~10 7 
0 1~ 034 
001004 
006107 
001000 
006066 
01::1034 
001004 
006107 
001000 
006066 ;.: 
00:5101 A 
001 0 00 A 
OCJ605? R . . 

. 
' 

' .. . . ,· ,. 
' . 
.) ' t. 
.· 

R 
A 26~!5 DL."l 
A 2646 
R 
A 2647 
A 2648 
R 
A 
R 
A 
A 
R 
A 

264, 

26:51 

26:52 

. 
265:5 
26:5.S • 
26:57 • 
26'S • 
!659 • 
26 6 0 • 
2661 • 
2662 • 
2663 • 
;:!664 • 
!66.:5 • 
2666 • ~ . 

' . 
.ETt~ki"E STATE or "ULTIP~Y SIG"<MULS>. 

MUL~·=CLAl~-A"D-~Jt,>~DR~CLEle-AND - ALtS>-DR -C L~l~-AHD - AL.l~) . ' 
tNTR 
I..DA 
.JA" . . 

I..D~ 
JA N ... ! 

TZA 
ST~ 
RETU• 

LDA 
J AN 

LDA 
JAN 

JMP 

LDA 
JAN 

J MF' 

IN CR 
JMF' 

EJE C 

LJCHAtl 
'OU!l 

LTCHI•l 
DLM4 

MULS•l 
DLM S 

i..TCHI•l 
DLM7 

)< ALU•l 
DLM 7 

DLM 3 
·. 

XAL:..U•l 
DLM7 

DLI'I 3 

0 l 
DUI2 

LAl.CH 
YESir 

A SIGN BIT 01'1 
• 

LATCH J SIGN BIT ON 7 
YES- ' 

RESET MULS. 

EXI T 

~ SET MULS 

SET MULS 

RE SET PIULS 

ALU RESULT NEGATIVE 7 
YES-SET PIULS 

RESET MULS 

A;al 
~tT MULS 

• 

,O~M MACHl"E ST.TUS aE&ISJ~S SETTI~G<STUS) 
TEST CO"IlTIDM StTTfMGS rOR ' TEST MUXCTMUX> 
AND PIISC ~ETTIMGSt SUPtRYISDR K[V, I / 0 KEY REG, INTERRUPT FL~G, 

"UL SlCil'i . 
THE M~tHINE STATUS REGISTtR <S TUS > IS AN INPUT TO THE LATCH B PIUX 

THE TEST CONDl',IOHS<Stt T"UX TAIL[ UP FRONT> ARE SELECTED BY 
G riE Ln<WHEN T rtELJ ~~ "or=oo > lN DETERMINING THE NExT RDM 
ADDRt s s.:· THf~ -' ~ DD~E I" - CrJI'tPONE"f £RAS. 

THE 

A PSE UDO 16-SIT STATUS REGISTER<STUS ) IS USED IN THE PROGRA"'. IN 
'. I 

2667 • 
~e. ~ e • 
2667 • 
~~70 • 
~671 • 
26 7 2 • 
~673 • 
2674 • 
267~ • 
2676 • 
26 77 • 
2679 • 
2679 • 
2680 • 
2681 • 
2682 • 
~683 • 
ie6S4 • 
2~8:5 • 
26 86 • 
2687 • 
2688 • 
268 9 • 
2690 • 
2691 • 
2692 • 
2693 • 
2694 II! 

26~1:5 !ll 
2696 • 
2697 • 
2698 • 
2693 • 
2700 • 
270 1 • 
2702 • 
2703 • 

, 
1

TH£ HARDUARE THERE IS NO •REGISTE~r ITS .JUST GATING Of F' l f'SrETC. 
. INtO THE I"UX, . · ~ 

.. 

......... 4 -~ ... v ... 
270:; • 
27 0 6 • 
- -.o ... • .:::. ... ... ....... o~ • .:! , ~:.. 

2709 • 
2710 ;a 
2711 • 
2 71 2 * 
2713 • 
2714 • 
271:5 • 
2716 • 
2717 • 

Sl~IL •• LY• ~ · TEST ' CO"DITtCN TABLE<TMUX> I! USED HERE-IN. 

~AC~~~E . STATUS ·REG~~T~R· SSTUS) 
0 .. Hot USED"': ,_. 
1 NOT USED 
2 ALU ZERO 
3 SHIFT COUNTER BIT 0 
4 SHITT COUNTER BIT 1 
~ SHIFT COUNTER liT 2 
6 SHIFT COUNTER BIT 3 
7 SHifT COUNTER BIT 4 
8 ALU OVERF'L.D~ 
9 ALU EQ UA LS 
10 ALU SIGN 
11 ALU CARRY . 
12 KE'I' REG BIT 
13 KEY REG BIT 
1 4 KEY RE G BIT 
1~ KEY REG BIT 

TEST MUX INPUTS 

0 AL.U CVERF'L.D~ 
1 I l O SENS E 
2 SSU3 ..., 
.:> ssuz 

SSWl 

OrDKl2 
1•DK1 3 
z,DK14 
3•DK1~ 

THE DAT LOOP KEY REGI ST ER IS 
A 4-BIT REGISTER THAT 
STORES THE STATE OF 
ALU-UUT ~ITS 12-1~ 

4 
::; 
6 
7 
8 
9 

620 / f TEST <fOR .J"P' .J"P"' fXEC GROUPS > 

1 0 
1 1 
12 
13 
1 4 
1:5 

ALU EQUALS 
ALU SIGN 
ALU CARRY 
ALU ZERO 

• 

DS fLIP/FLOP (~IGN ~TDRAGE fOR DREG S HifTING 
"IL15 S IGN BIT Of "EMORY LATCH 

SHIFT COUNT • -1 
A15- SI GN Of A REG FOR MUL. OPERATIONS 

DALl~ NOT EQUAL TO DAL14 NAL.U OUTPUT BITS 14 & 15> 
QS fLIP/FLOP (SAVES ALU15 / 0R01 FOR "UL/DIV CPS> 

. . - .. ----- -·- .. -. 
. . . - . . - - . . -- - · .. . . ... . .... 

S03 0 2617 
S03 02613 
S03 026 1 9 
S03 02620 
S0 3 02621 
S03 02622 

$03 02623 
SG3 02624 

so 3 

0 2625 
02626 
0262 7 

02628 
02629 

0263(1 
02631 

02632 

0 .... c. ..... ~ c: 0 .:> .;:, 

02634 

S0 3 02635 

S0 3 0 2636 

<'· 0 ? 
~- ... 
$03 
S03 
S0 3 
S0 3 
S03 
<" O? ... ~· 

"' (I ·:> ..) .. .... . 
$03 
$03 
S03 -o ..., .. "> ..:• 
$03 
$03 
"'0..., ~· ~ 

S03 
'; 0 3 
S03 
$03 
S03 
$03 
s:o~ 
'·' !) -':• • • • ..J 

S0 3 
S03 
S03 
~c: .... .:} ' ;. 

S03 
S0 3 
S03 
$03 
S0 3 
"0 "' ....... ._. 
.,.. l' ? .... ..... 
~· c -=· ·~ ..., 

s (I 3 ... (' ..,. 
~ . ...., 
-~ 0 .• , 
.:> .:> 
~ u· "'=· ... -· 
<:' 0 ..,. 
-.) ·-· 

... u· ..., ..... . .,:, 

. ... ,... ..... 
~ ..... ;. 

026 37 

026 38 
02639 
0264 0 
026 41 
02642 
0264 Z 
026 44 
02645 
02646 
02647 
026 4 8 
02649 
0265(1 
02651 
0265 2 
02653 
02654 
026 5~ 
02656 
0 2657 
026~9 
02659 
0266 G 
0266 1 
02662 
0266 3 
02664 
026 €.5 
02666 
026 6? 
0 266 :3 
0266 9 
0 2670 
026 7 1 
0 ',)-'7-:> \,;,. r.:• ( '-
02673 
02 6 74 
0 ',)<'7"' 

I.:. {.! f ;,; 

026 76 
02677 
02r£.78 
0267 3 
02680 
0268 1 
02682 
(;2683 
026 84 

S03 026 8 5 
so:::: 0 2686 

S0 3 

S0 3 
S: 03 
~(13 
"' 0.., ~ I .,) 

02087 
02688 
0.2689 
02690 
02 691 
02692 
02693 
02694 
02695 
0 2696 
02697 
02693 
02699 
02700 

• 

o "... --- - · •·..--- - - ._ ' ' '-"' ' ,.._. , ._,, • .._. .. ,,, .,, M.,_..,_ . ______ _ .,._,______ - --- ---·-- ·--- -------- ------·- .... ___ ,. __ , _ __ -· ··-- -...-.. ----.. - . ·- . - - -----·- ··------- . ...... .. .. .._ .. _, ___ ,. __ _ 



E.2 YORT£X LISTING · •ncsrM PRDGRAI'I PAGE LISTING PAGE ( 

' 

2718 *•·····················································~··~········ 2719 • BIT 11 CMIL15) IS ESTABLISHED IN MEM. OPERATIONS COMPONENT. • 
. . . .. 

. ·f.: ~ ,, .. , • . 
~ ~.""': .. : { :.! . 

2720 !t! 

'2721 lll 
2722 !'-

2723 ll 
2724 • 
27C~ • 
2726 • 
2727 !'-

006112 000000 A 2728 X100 
2729 • 

')06113 
006 114 
006115 
006 116 
006117 
006120 
006121 
006122 

006123 
006124 
006125 
0 06126 
006127 
006130 
0 06131 
006132 
0 06133 
006134 

015041 
006150 
007777 
055041 
015047 
004254 
135041 
0:5::i041 

2730 • 
A 2731 
A 2732. 
A · 
A 2733 
A 2734 
A 2735 
A 2736 
A 2737 

015041 A 
0061:SO A 
177407 A 
05:::1041 A 
01:::1043 A 
006150 A 
000037 A 
004243 A 
1 3~0 41 A 
055041 A 

2733 * 
27 33 
2740 

2741 
2742 
2743 

~144 
~74~ 
2746 .. 
2747 • 
2748 • 
2749 • 
27~0 • 
27~1 • 

• 

• 

CALLlhG 
LDX 
CALL 

SEQUENCE 
ADDR OF" 
XlOO 

ROM F"ILEDS/DATA 

ENTR 

STORE 3-BIT ' D.L. KEY 
LDA STUSt1 
ANAl 077?7 

STA STUS,1 
LDA KREGtl 
LRLA 12 
ERA STUSt1 
STA :nus, 1 

STORE SHIF"T COUNTER 
lilA STUS' 1 
ANAl 0177407 

STA 
LDA 
ANAl 

LRLA 
ERA 
~ TA · ·. 

·. ' 

STUStl 
SREGr1 
0 37 

3 
~TUS,l 
~TUS•1 

' 
' 

' ' 

REGISTER INTO BITS l3-15 OF STATUS REGISTER 

CLEAR BITS 12-1:5 

HtTO 

DF STATUS REGISTER 
KEY REG IS 4 BITS, RIGHT JUSTIFIED 

INSERT CURRENT CONTENTS OF' KREG 
INTO STATUS REG 
BI TS 3-7 D~ STATUS REGISTER 

RESET :SITS 3-7 

OF STATUS REGISTER. 
SHifT COUt!TER 
GET 5 LSB'S 

POSITICtl IT 

THIS SEOU!NCE CONTROLS TEST CONDITION BITS 
THE ~LU RELATt;D BITS: . 0 lc ~-9 FOL L OW. 

1-5,10d~ND 12-1:5 

.. . 

006135 00~000 A 

2i':::i2 
2753 
27~4 
F7!1~ 
27:56 

ll NOT Sll'tULATED 

00 6136 
006137 
006140 
006141 
(106142 
006143 
006144 
00614:::1 
006146 
006147 
006150 
0061!11 
006152 
006153 
006154 
0 0 61:55 
0061!16 
OOil:57 
006160 
006161 
·0 0 6162 
006163 
006164 
006165 
006166 
006167 

006110 
006171 
006172 
00~173 
00(.17!4 
006175 
,..~,.-.~:_ 

VVO~ / D 

0 0 61 "--' 
0 (I 6 21) 0 
006 ~01 
006202 
006203 
0 0 6 '20 4 
0 0 6 Z'o ':i 
006206 
006207 
006210 

·~· . . . 

0 060 30 
000641 
005101 
005002 
001100 
006147 
065004 
001000 
006150 
0~5004 
001200 
0061:55 
06!1003 
001000 
006U56 
055003 
001400 
006163 
06~002 
001000 
006164 
055002 
006030 
000546 
0 0 60 2 0 
000641 

01~052 
005012 
006150 
1? 10 0 ('l 
0043~1 
001010 
006214 
0 0 53Il 
001010 
006~13 
0 0~311 
001010 
0 0 6 213 
005311 
0 0 1010 
0 062l3 
0 05001 

F757 • 
F7~8 • 
~7:59 ,. 
£760 • 

A 2?61 
R 
A 
A 
A 
R 
A 
A 
R 
A 
A 
R 
A 
A 
R 
A 
A 
R 
A 
A 
R 
A 
A 
R 
A 
R 

2762 
~71:>3 
2764 

276:5 
2766 

2767 
2768 

2769 
2770 

2771 
2772 

2773 
2774 

271~ . 
2776 

2777 

2778 • 
2773 ll 

• 
:<" -

•• 

' ' . . ' •· 0; 
' ' ... 

TfST Bit~ ' 2•3•41 Sti'1SE SW1TCHES' '3•Zt1 
• ; I f 1 , O • • , ~, t , • ': 

. . 

• 

· LDXI.I 

i.:.. tNC~ 
TZB 

. JSS1. 
. I 

'" "f M U X 

·: 0 1 

•.. 
STB 1 ·; . ' , ' 

JJIIP • •· 

STA 
JSS2 

STB 
JMP · 

STA 
JSS3 

STB 
,JMP 

SH'l 
LDXI 

LDBI 

2, 1 
*-+3 

2,1 .. 
DROI'I 

TMUX 

i ;# •. .. . • • 
J • • • .. • • • 

•' 

·--=0 1 
B=O • 

,SSl=O 

SSl=l 

SS2=0 

SS3=0 

SS3=1 

. 
I . . 

ADDR DF TEST CONDITIONS TABLE 

2780 • SET 620/r TEST BIT-~- I~ INST. IS 
2781 • JI'1P,JMPM,OR XEC 

A 
A 
A 
A 

2782 XS20 LDA IRu2•1 
2783 TAB 
2784 ANAl 

A 2785 
A 2786 
R 
A 2787 
A 278S 
~ 

l.SRA 
JAZ 

DAR 
JAZ 
' . 
DAR' 
JAZ 

0177000 

3 
/.S23 

XS'2l 

. X$ 21., 
• • • I .: ~ '· 

A 278~ 
A 279Q 
R . . . 
A 2791 
A 2792 
R . . 

Jl A R :: ~· ... • 3 "- I .' 

JAZ XS21 

' A - 27~3 XS24 TZA 

GET INST.REG~2 
TEMP SAVE 

' . 

NDT CORRECT TYPE Of INST 

JUMP INST'S 
I 

; . ' JI'1PM INSTRUCTIONS 
• • . .. . 

; . ·. 

XEC INSTRUCTIONS 
1# · · ·.1· '" . '( .. 

' . -·- · .... ..... .,....... . . . ... ~. 

... - · - ----.. ~- . . ... .. ·-· -··· - -- - ---------- -- -- -

378) 

$03 02701 
,.,-, . ., 0270'._:> .. ~. ·-· .._, 

~· u· ..... .,::. v 
S03 
$03 
S03 
S03 
$03 
'"' 1)- ·:· 
~ ·-· 
<'• 0 ~. 
~ .;> 

$03 
"0"" ~ ..::.· 

S03 

S03 
... 0 ~. 
~ .:;,. 

~ 0 ':• 
~ ~· 

S03 
$03 
$03 
S03 
"' 0 -. ~- .;, 

s: 0 :;: 

<"• 0 .-. 
~ ~ 

$03 
~ o .... . ,;. .;, 

C"'o .... ~ 
~· 1,; .:: 

$03 
$03 
,-. 0 -. ,:... .j 

$03 
--0 ~ ..:.. ,j 

S:03 

"0 .... . . ._.. •J 

"0'"' ·.) .:;, 

... 0 ·') 
~ .... 
.,.. 0 .... 
~· ..:-

·- 0 ,., ~ ..:. ... ,.. ,., 
.,:. .. 1_1 ..;. 

~: 0 3 
S03 
... 0 .-. 
~ ,j 

_,..""" 
~- 'J .;, 

$33 

$(13 
""·o.., .;;.. ... 
,, fl .... 
~"· • ·:J 
-~ 'J .-. ~L..j 

·-o ... ~ .:;-

02703 
02 7 0 4 
02705 
02706 
02707 
02708 
02709 
02710 
02711 
02712 
02713 
02714 
02715 

02716 
0 ....... 1 ..., 

c. •' I' 

02718 
0 ·=· '? 1 '=! ... ' . 
0 272 0 
0 ·::.: .., -:> .. ._ .. ._1 

02722 
02723 

02724 
02725 
0 ':>'?':>' ~ •. '- 0 

0 .... ..,~ .... .:. ,. c:. ... 
0 ,., .., ·::. •:> 

c.-'-v 

0 ·:>?~·=~ 
'-''-· 

02730 
02731 
0 ..... , ,-, '"" 

.:. t' ~· c. 
0 ..-, --·:> 

C:l ..:>·.J 

02734 
0 '.:1'?')5 L.,. ( ..., • 

02736 
02 7 37 
02738 
0 .-. 'Y"""" c. •" -~ -~ 

02740 
02741 
02?42 
02743 
02744 

0 '=>'?4&0; 
~ .. ..... 

02746 
0 ,., .... 4 .... c. t ' , • 

02748 
Oc~7 49 

02750 
O"'? <rl c. •' . ..) 

027~2 
02753 

02754 
(f 2755 

02756 
02757 

o~· 7 5P. • c. .. _, 
0 ...., '"? C" .~ 

c:. •" .J : .-

02 76 0 

1) 2761 
0 ':> .... <:~ 

" . ,. 0 c . 
02763 
02764 
02765 
02766 
0 ·- ?£ ' • a:: f...") ... 

0 '"'~6"" f.:. ( •=> 
0276'0) 

I' ·::o 7 .., l '.JL.,. ~, 

02774 
ll- .-. - .,. 5 

.::. ~I' •• • 

027 7tS 

• 

• 



E.2 VD.RT£X LISTING 

00621J 
oo6e1e 
(1~·6:A$ 
00621 .. 
cro6e1~ 
006~16 

.... " ... ~ ...... 
:...• l •OC..l.f 

(:06 220 
006221 
006222 
006223 
006224 

00622~ 
00<:. 226 
00 , .... ~.., 

0 c. c. .... 
0062 30 
006231 

006232 
OOE.233 
006234 
006235 
006236 
006237 
oo£.240 
006241 
0062.42 
0062.lf3 

006244 
00624~ 
0 0.6246 
006247 
0062:50 

0 0 .62~ 1 
0062~~ 
0062:53 
0062:54 
0062~~ 
::.:0 62:56 
0062~7 
006260 
!)06261 

~01000 
oo6e14 

·. 

A 2794 
R 

279~ 
2796 
2797 

• 
XS21 
xs~• - . 

JMP 

IHCR 
LO.I 

OO~HOl A 
oo.t.oeo A 
000641 R 
0:56005 A 279.8 . S TA. 

279~ 
·2$0 0 
230 1 
2302 
2803 
2804 

~ • .. TEST BIT 
LDA 
LDA 
LRLA 
ANAI 

ot7ooo r 
01 .5034 A 
004241 A 
0061:50 A 
000001 A 
05601~ A 2 8.0 5 "'T A 

2306 • TEs1 BIT 
015064 A 
001010 

2807 XS30 LDA ,., 
H 280S J~Z 

005101 A 2809 
056012 A 2810 

..... 0""'\ •• 

C.O.&..i. 

015043 A 2812 
006130 A 2813 
1

~-._,..,_,. A ,,,.,,, 
001010 A 2814 
006242 R 
005001 A 2815 
001000 A 2816 
006243 R 
005101 A 
056014 A 

2817 
2818 
2819 

015034 
004341 
135034 
004356 
0!56016 

0 uso 6 3 
001010 
0062:56 
0010 ,00 
006260 
001000 
0 ,06~6! 
005101 
0~6017 

A 2820 
A 2821 
A 
A 
A 

2822 
2823 
2824 
282!5 

A 2826 
A 28~7 
R . 
A 
R 
A 
R 
A 
A 

2829 

2830 

INCR 
~<S32 $TA 
:.! TEST BIT 
>:S 45 LDA 

XS46 

E:RAI 

JAZ 

TZA 
J~tp 

I ~· G R 
STA 

• TEST BIT 
XS50 '-nA 

l.SRA 
ERA. 

. LSRA 
' STA 

• TEST . BIT 
xs~o LDA 

XS61 

• 
. ' 

JAZ 

JMP 

JMP 

INCR 
SlA 

. . 
P·~OGRiUt PAGE 43 LISTING PAGE < 

XS23 . 
' 

0 ~ . 
HtUX 

. ·- ~' 2 . 

13: STORES 
RO 
XALU•l 
1 
1 

1 ... "" 
-~ ' c. 

10: STATUS 
DS • 1 

0 1 
1 0 '2 

14 . 
• • 

RESET JIT 5 

A.=t 

SET 620/f TEST CONDITIONS 
POSITION 5 OF TMUX TABLE 
BIT<DAL15) OF RO IN AORO 

Of' DS F' / F" l=SET O=RESET 

12: SHIFT COUIH=-1 
SREG• 1 . 
0177777 

XS46 

0 1 
12·2 

!4: DA~l~ 
XAU.I d. 
1 
:< ALU;l 
1 4 

,., , 14•2 . 
l:S: STATUS 

QS' 1 
*+4 • 
XS61 

0 1 
l~d~ 

. .. 

NDT EQUAL TO DAL14. 

... 

ALU OUTPUT 
POSITION BIT 1~ TO 14 
COMPARE BITS 

, PQSITION . RESULT 
StT NCRMAli~E FLAG 

OF QS F/F 1=SET O=RESET 

... 
. ' l 

INTO 

. 
' "' 

2i31 
283Z • 
2833 !If 
~834 
2635 • 
~'836 • 
~837 • 
2838 • 
2839 !If 
2840 .. 
2841 • 
2842 • 

THE FOLLOWING STATUS REGl~TER AND TLST CDNDITIDHS 
CONDITIONALLY CONTROLLED BY FIELDS S•T•~G. 

ARE 

0062"2 
0062~~ 
006264 
00626:5 
006266 
006267 
006270 
006271 
006272 
006273 
006274 
00627:5 
006276 
006277 
006300 
""'"~01 u 1..1 0 ,J 

006302 
006303 
006304 

015006 
001010 
006267 
001000 
006305 
01!500!5 
001010 

A 2843 
A 2 .844 
R 
....... ~4"' .. c:.o .,J 

R 
A 2846 
A 2847 

006274 R 
001000 A 2848 
006~43 

01 '"'""..,. ..) v u ... 

006150 

f.: 
A 2849 
A 2S~O 

000002 A 
001010 A 2851 
006303 R 

. 001000 A 2852 
006345 R 
001000 A 2853 
006450 R 

28:i4 • 
00630~ 01~00 ~ ~ 285~ XS64 
006306 0061~0 A 23~6 
( ..... .,.-o~ -· \,.• 0 .:;;.. f' 

0063 10 
00000.1 
00101 0 

0 0 ... ~ •• 
,.J .;;. '· .l 

1150 ~; 5 

0010 l 0 
006315 0063 2 C 

~i 2S57 

,~ -~ .. ,... ,... c ~=> ._1 0 

~· 2859 
2860 

~. ,., 
006316 OOlOD J A 2861 ,..,..,_ . ...,. 
IJ\.'O..J-.1~ 

,.. ,.. .r - -"' 
'·' ,_, Q ·~ c:. v 
4'\n.,..."""'<""t1 .... v 0 .,:,. c. 

,..,...,.c:- ... -. 
fJVO...J'"t · . .:· 

~. 

"· -l""t,. __ 
c.~oc. 

2863 

SET/RESET •EQUAts•,•sTO.ED-CARRY~t''ZEROS''•''OVERFLOW'' 
CS=O&T=O~G=XX1X)-0R-CS=1&T~b&GX11X) 
DTHERWISt~SkiP Tn ~104 

LDA 
JAZ 

JMP 

LDA 

..JMP 

LDA 
MlAI 

' J\ ...,. 
.JH£. 

Jr.P 

JMP 

LDA 
SUBI 

JAZ 

DAR 
ORA 
JAZ 

..... ~ 
~ L' !1 

·"' t' " I t-1 'H 

X~' 1 
11:+4 

XT, 1 

"G • .... ' ~ 
02 

Xl20 

... , ~ 1 ,., '•' ' 
1 

XS:6 4A 

X T • 1 
"+4 

X$90 

·.~ ,- "' 
I\ \.1 ~ .a. 

2 

S F'iELD=O ? 

NO 

T FIELD=O ? 

NO 

G F'IE:L,.D=XX1X ? 

YES-60 SAMPLE CONDITION CODES 

GO CHECK IF' OVFL SHOULD BE SAMPLED 

S FIELD=Ol 

IF "'F-1 "' -

.... 
• 

IF SF=2 AND Tf=O 

IF SF=3 DR Tf NE 0 

• 

379) 

so 3 

--· u· .., 
.~ ·-· s 0 :::: 

~0 3 

027"17 

02778 
027?9 
0278(1 

02781 
0 ~78'=> .... , "' 

E.2lf.lf.~:t'lf.lf.~!t. 

E.2~:t::.Jr..*-;-.lll!:« 

F'T 

F'F 
F'F 
ff 

FF 

........ 
r r 
FF 

-;;: (I '=' ~. ..... 
·::" .. , -:· 
.....:> \,; ·-· .,. 0 ~. 
·.!- I .j 

,.. u· .... 
~ .j 

.,.. 0 ~ . 
• ,> ~ 

S03 
.,.. u· ~. 
~ .,:. 

·- 0 ~. ~ .;. 
<"· u· .... . ::, .;, 
...... 1"1 ..... 
.,:. \.1 ..) 

$0:3 
S03 

... u· .-. ' . ..... •J 

$03 
<:;· 0 ":' - ~· 

02796 
02797 
0 -:-7Q·-· 

'-' "'0 

0279'3 

02800 
0 2E:O 1 
02802 
0 '=' ·=· 0 ·:O '- t,J ·.J 

02!304 

0 ~· ·=· u .. ~ - O.J •.J 

Oc:S06 
02807 

c 0 3 
c 0 ~ . .;; 

02803 
02809 
02810 
0 2 81 1 
02812 

c 
c 
c 

0 ·:-._, 
0 ·:-.... 
03 

·~ l'l •;. 
-..> ·-· 

~· 0 "=' ._.. ..J 

<" 0 .... 
~- ~ .. -.,... ~ 
·.!· ..- ~· 

'\' 0 ·:O .... .... 
,- c· ~. 
·.!· ' • .,:. 

"' 0~ ·.!· .j 

, •. L •. ..., 
~ I ,_:, 

.-. 0 ? 

.:"> <J 

.,.. 0 .. , 
-~ ._, 

"' 0"' .;... ..:· 

. , .. ~, ':• 

..> I.! ._. 

,.. u· "' .::. ..., 

<"Q"" ·.!· .J 
~· 0 ':• .. :. .....-
~· (' ·:• . ..; . ·-· 

'I .• , .-. 1 .-. 
1,.! c. ·=- .:;,. 
02814 
O·:;,ol"' ~ \J ..... 

0281!. 
023 17 
028 1 8 

02819 

02320 

02821 
02822 
02823 
02824 
0 "=' ,-. ,..., r ....oc.v 
02826 
0 -:>0~·7 
'-~'-' 

(' -:oo2o ''-V '-' 

02829 
02830 
02831 
02832 
0 ~·::>? ·:· 

'- .... ..J •.1 

02834 
02835 

U- 'j 0 "':• 7 ._._,v,· 
'J .... ,-, _,.., l""o 
' .:.. •J .j C• 

02840 
02841 

02842 

(' -. . -. 4 .· . •C: C• .,;,-. 

02344 

0284~ 
02846 
,-, .-. r. _.. -,~ ;_; .::. ·=· ... i 

~ ll! liH! ll! :t. lli! ll! 
.:lf.W.:+:JE:«it:ll' 
~:+:~lf.~il:l!f:t: 

"<!f.Jill:li(JI!~ll! 

~ ·t: *-=••)1'(11 

o · •·• • ,. . • , - • , - _ , , ,,, ,_ -~•• "',.. o , , • • ' o - • , ,.., .. _ ____ ,_, _ _ , ___ ,., .. , ... _ , _.,.,.,,. ,._.._,.. , _._.....,. ., , _ , _, • , _.. ,., ,......_.. _ _ ,,_,... I • ·-·.-. -"' . ~<>•'- ~ ........ ._--~-..-..- ..-.... ..... .... ~· •·•' • ·• -··- , . ., ,_.. , ,,~..,.., .,.."'~ '' '-' ' . ... . ,., .... ,4,_ • • • _ .. ._._~,, _., , .._, ._ , • • o • • • ·-• "'"'-'""~"' o , o •• • o • • • • • 



E.2 VORT£~ LISTING 

0 0 6323 
60 6324 

g ~iii 
0 06327 
0 06330 
006331 
0 06 3 32 
0 06 333 
006 3 34 
00633:5 
006336 
006337 
00 6340 
0 0 6 3 41 
00 63 4 2 
0 0 6 3 4 3 
0 06 3 44 

001010 A 286 4 
00 6:54 3 R 
001 000 A e S 6 :5 
006345 R 
0 06 3 2 7 R 28 6 6 
0150 05 A 2 867 
00 10 1 0. A 2 86 8 
0 0 63 34 R 
0 0 10 00 A 28 6 9 
0 0 65 43 R 
0 1 ~ 0 0 7 A 28 7 0 
0 0 6 1~0 A 2 8 71 
0 0 0 00 6 A 
0 0 614 0 A 28 7 2 
00 00 0 6 A 
00 1 0 1 0 A 28 7 3 
0 0645 5 R. 
00 10 0 0 A Z S 7 4 
0 0 6 :506 R 

• 

J AZ 

J MP 

EQU 
LDA 
J AZ 

JMP 

LD A 
ANA l 

S UB I 

JAZ 

J t-1 p 

X~90 

X S6~ 

X S9 0 

XG ' 1 
0 6 

0 6 

X 10 3 

X1 0 4 

2 87~ 
~ 297 6 

• SET " EQUAL$ " F/ F IF' 
0 06 3 45 01 50 3 4 
0 063 4 6 00 ~ 111 

0 0 63 4 7 0010 1 6 
0 0 6 3 50 0 06 3 6 0 
0 06 3 5 1 015 0 41 
00 63 5 2 0 06 1 10 
L' 063 5 3 0 0 10 0 0 
0 06 ~$4 0 5 504 1 

. 

XS6S LDA XA LU,1 
28 7 7 
287 9 

28 7 9 
28 8 0 

A 
A 
R 
A 
A 
A 
A 2881 

28 8 2 • 
A 2883 
A 2S S4 

I AR 
J AN Z 

LDA 
OR Al 

STA 

I NC R 
J MP 

XS 7 0 

ST US d 
0 :0 0 0 

STUS •l 

0 1 
XS7 1 

ALU 

T f' I ELD • O '? 

'NO 

G f l EL D•X11X ? 

GO SAMPLE CYF'L 

llESU LT=ALL ONES 
IS ALU OUTP UT 

44 

EQ UAL TO AL L ONES ? 
1'10 -

LI STIHG PAGE < 

, 

C0 63 f:S C0 5 1 01. 
00 6 3.:.~ 6 0 0 1 0 00 
0063~7 0 0 636 !:; R 

2 89 5 
A 2 8 8 6 

• RE~ET M[QOAL$• BIT . ,, AlU RE$ UL T NO T=ALL ON ES 
' . $T~TU S RE GIS TER 

' ' RE SET S TUS BIT 9 288 7 
XS70 LDA . ST US d . . 

A'tf A I 0 176177 

S TUS•l . 

00 6 3 60 01 5041 
00 6361 00 6 1 5 0 
00636 2 176777 
00 6 3 63 05::5041 
0 06 3 64 0 0:50 0 1 
0 0 6 3 6:5 0:560 06 

1='1 

A 
A 
A 
A 

2 8 88 
! 8 89 
2 8 , 0 
2 8,1 

STA 
TZA 
ST A ' 

._, . . . 
XS71 
• 

6 •2 
. . -• • • • 

... . .. · •E QUA LS" I ! POSITI ON 6 Ht TMUX 

~e 9t 
A a· a 9"3" 
A 2894 

• SET ST0.£1-CARRY F'~f IF' CAR RY CUT WAS GE NER ATED 
0 0 6 36 6 01 :503 6 
0 0 6 3 6 7. 00 101 0 
0 06 3 7 0 006 4 00 
0 06371 0 1 5 04 1 
0 0 6g·7 2 0 06 11 0 
0 0 6 3 7 3 00 4 0 0 0 
0063 14 0 :5 50 4 1 

X 10·1 L u A CARRY' 1 
. . . . ·. 

R 
A 
A 
A 
A 299,. 

28 9 8 • 
A 2 8 9·9 
A 29 00 
R 

• JAZ . XS7 3 
• 

LD A 
ORAl 

S'TA 

IN CR 
J P!P . ~ .. 

S TU S •1 
0 4 0 00 

ST UStl 

0 1 
XS? 4 

IF' CARR Y-CU T WAS 
GENER ATED DU RIN G ALU 

SET MSTDRED CARR Y'' BI T <1 1 ) 

. . , 
0 0 6 3 , ., 0 0 '1 0 1 
006 3 7 6 ooto·oo 
0 06~ 7'1 0 0 64 0 !5 

!'3 0 1-
A 290 2 
A C!9 03 
A . . 

• RISET STO~[ D - C ARRY BIT Ir AL U C ARRY~C U T WA S NOT GENERA TED 
00 6400 01:5041. 
00 6 4 0 1 00 6 1 !5 0 
oo 64oe 173777 
00 6 40 3 0 !5 ~ 041 
00 6 404 O O ~B Ol 
00 6 4 0~ 0 ~ 60 1 0 

A zgo 4 
A ! '3 0~ 
A 2'306 

29 0 7 
290 8 

A 290 9 
A 29 10 

2911 

2 91 2 
2 9 1 3 

X S7~ LDA ST US ,1 
ANAl 0"1 7 3'17'1 

. ST A 
• · ·r zA 

XS74 ~ TA 

• • SET "A LU 
X102 LD A 

.J AZ 

J MP 

LDA 
ORAl 

STUS'•1 . . 

8 ·2 

DU T=ZERO" 
XAL Ud 
• + 4 

XS76 

S TU S d 
4 

0 06 406 0 1 ~0 34 
0 0 6 401. 0010 10 
0 0 6 41 0 0 06 41 3 
0 0 6 41 1 0 01 000 
0 0 6 4 1 2 0 0 64 2 2 
0 0 6 4 1 3 01 !50 4 1 
0 0 6 4 1 4 00 6 1 10 
0 0 6 41~ 0000 0 4 
006 4 16 1}~ 5 0 41 

0 0 6 4 17 00:51 01 
0 0 6420 0 010 00 
:.: 0 6 4 21 0 06 4 2 7 

R 
A 
R 
A 
A 
A 
A 2 9 14 

2 91 !5 • 
A 2 9 1 6 

STA 

I NC R 
J MP 

ST US •l 

0 1 
XS 7 8 A 2 9 17 

R 
2 919 

0 0 6422 0 1~ 0 4 1 A 2913 
00 642 3 00 6 1~ 0 A 2920 
0 064Z4 17777 3 A 
0 0 642!5 0!5,041 A 2 9 21 
0 064 26 OQ~OQ 1 A 292G 
006 4 2 7 0~60l l A 2 9 2 3 

. 

2 9 2 4 
2 92 ~ 
2 9 2 6 

0 0 64 3 ~ 0 ~~0 34 A 2 92 7 
Q J6 ~3 1 0 01 00 2 A 2 3 28 
006 4 3 2 0 0 6 442 R 
~Ob 4 3 i , 0 1 !5Q 41 A 29 2 9 
0 0 6 43 4 00 6 11 0 A 29 30 
006 4 3 !5 0 0 2 00 0 A 
00 6 436· 0 !5 :t 04 i A 233 1 
0 0o 4 3 7 :,0G.!5101 A ·..C:93 2 
0 06 4 4 0 0 0 1000 A 2933 

• RES ET ALU DUT=Z ERD 
:::: TUS .t 
0 177 7 73 

XS 7 6 LDA 

)($78 
• .. 

'1 t! AI 

S TA 
TZA 

f -~t8 

• SET ALU 
X$8Q LJl\3 

J AP 

LDA 
ORAI 

ST A 

STUS' 1 

... . . 9 s 2 

SIGl'f BIT lf 
XALU,1 
x s·a·l 

s r us . 1 
"• ""'c. " 0 0 ' " 

- .... - R .. ,,._. . .. S T IJS • l 
~' l 
XS8 2 

F' / F 

• 

RESET S TUS BI T 11 
•• . 

"CA RR Y" IS POSI TI ON S IN TMUX TABL E 

IF' ALU RESULT IS ZE RO 
IS ALU OU TP UT EQU AL TO ZERO ? 
ND 

BIT If ALU RESU LT IS NOT ZERO 

RESET BIT 2 or STA TUS ~ OR D 

RE ~E T 
"ZE ROS" I S PO S ITIO N 9 I N TMU X TABL E 

ALU RES UL T WAS NEGATI VE 
ALU OU TP UT S T O R ~GE 

StT R L~ S IG N BIT ( 1 0> 

" 7 " 

.. . - ·-· . 

380) 

r r 
rr 

ff 

S03 

S0 3 
S0 3 

S0 3 

S0 3 

$ 0 3 
$03 
S0 3 
$03 

~ 0 3 
•:""o n ..-. 
·~ u ~· 

S 03 
" 0" ~ "' s: c.:: 
S 03 

S 03 
$ 03 
~ 0 .. 
..,:. ~ 

s 0 ::: 
-~ 0 .... .:. ~ 

S0 3 
S0 3 

S 03 
S0 3 

S 03 
,;. ' .... •'J ..... .., ._ . 
s (t :;: 

SC3 
$03 
~ ,.. .... 
·':> u ..;. "' . -- .. 1 ::. 
$ 03 
<" (• ..... .. ·:. •' .,:, 
.:·· u· "=' 
..J> ·-· 

•:'• .~ ,.., 
~· 1..1 .;, 

""' 0 .... .., .;. 

$ 03 

,-. 0 ~. 
.> ..:-
<"" .... - · 
.,.) ~· .;:t 

$ 0 3 
<'· 0 ~. ' .. . ~ 

< .. (• •"'!!o 
~ .... . ;. •.. , ... . -. 
~· J .,:; 

'; 0 3 -· .--. .... 
..!•U.;, 

S03 
-~ 'J~ ":• .;:. . ·-· 

-~ 0 ~. 
~ .;.. 

02 8 5 (1 
O'J C. 5 ' L...W • J. 

0 ~ ..... ... .... 
C O..JV 

0 2 8 5 4 

0 28 55 

028 5 7 

028 58 
02 85 '3 
0286(: 
02 ::: t. l 

0 2862 
0 .... .... 6 .... c. ~· . .,:) 

028b4 
0 2J36 :S 
0 -=- ·=- 6 c. ._ v v 
t> ·j ·-·6 7 t• '- c~ • 

0 ·::> ·::> .., .... 
.... . ~·00 

0 -::•C''? l .. ..... ._. i" 

0 2 8 7 2 
0 2 8 7 ~: 
02 87 ~, 

02 8 75 
0 2 87 6 
0 2 8 7 7 

02 87 8 
0 2 8 79 

0 2880 
02:88 1 
0 28 8 2 
0288:3 

0 2 8 8 4 
0 'J c. .::, 5 .. vv· 

0 .-.:. - .• 
C ·-· ~'=' 

(~ ~-. o o "? . c ~ v ,· 

0 ·:· <> 0 ·:> 
L \..' '-' •- • 

"" ..-. r't ,-. •':'t 
V C. O C• 7 

02 8 9 0 
0283 1 
0 .... r; ,... ":) 

C.O?&... 

02: 8 93 

n •-. nq4 ••c.C• .• 

0 2 89~-
n ..-..-. 9 ..... 
\.I C. O 0 

C2 8 9 9 
:) 2 '10(1 

0 290 1 

(1 2 '3 0 4 
fl .... ~. c· "' l C, ~"' I · .1 

0 ·:) ·~ u· .-
.... - t;. 

0 "c. -:: n ;:-· ·· -..; IJ 

0 29 09 
3 2 '3 10 
r; ~·g • 1 'J C:. ,_ 

02 '514 
~ ... 9' ... ,_, c. .... .J 

02 91 6 

• 

.. 
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PROGRAM ~AGE LI STING PAGE ( 

CC!S 441 
• 

gji. 
006 444 
0 0 6 4'4 :5 
0064 46 
006 447 

006 4:50 
006 4~1 
006 4:i 2 
006 4:1 3 
CC6 4!54 

........ 1!:_ ... --u OJ 0 .,._, .J 

COE. 4:5 6 
0064~7 
006 4 6 0 

006447 ~ - . . 
1!93..4 

~ -293., 
A ~9 3 6 

0 1 :s.o 4 1 
0'061~0 
l 7 ~7~ 7 
0:5:50 41 
00 :5~ 0 1 A 
0 :560 07 A 

• . ,,~ET ALU 
XSII :'fLDif 

01:5007 
0061:5 0 
0 000 1 0 
001 01 0 
0 06:54 3 

A 
A 2~ 37 

2938 
2339 
2 940 
29 41 

A 2~4'2 
A 29 43 
A 
A 
R 

29 44 
. 

XSS2 
• • 
~teo 

2 94~ • 
2946 ll 
29 47 ~ 
~ 9.1..~ -'- ...,.._ ... 

002000 ;::; 
00 4 3 :5 2 R 
0 0 1 000 A 29~0 

X 1 0 3 

,..,..., ... . rt 
uu o-. r '+ "' 

ANAl 

STA. 
T"ZA 
STA 

LDA 
A NAt 

JAZ 

CALL 

....... 
.J nr 

006 461 0 1503 7 A 2951 X10 9 
006 46 2 00 1 0 1 0 ~ 29~2 

LDA 
JAZ 

006 464 
006 46:1 
006 4G6 
006467 

0~6 4 7 0 
006 471 
" " .: .... ·> ~•uo "+ t'6;. 

'" ·' ,I* ... -:t "" V\.1 0~1.:> 

~:06 4 7 4 

306 4 7 5 
C064 i'E. 
<:.'OE-47 7 
O:J€.':'1 00 
C0 6~0 1 
00 6~0E: 
~ O E. :'i03 

00 6:504 
" " <1!"' 0 "' \,...,. (J .... l ...J 

00 6="06 
006 :507 
006 ~10 
11 0 6:511 
006 ~1 2 
00 6:5 1 3 
00 6!514 
006 51'5 
00 6~16 
::'06 ::17 
006520 
ooe.:;z t 
'' 06 - "'"' ..: ::-c.~ 

006 :51)4 R 
0150 4 1 A 2953 
006 1 1 0 
000 4 00 
0550 41 

00~ 1 01 
0 5 6000 
00 1 000 
006 504 

006017 
003 506 
006150 
000 1 00 
0010 10 
006':504 
0'0100 0 
00 64 6 1 

A 29~ 4 
A 
A 2955 

2'3 56 • 
.... ... ,.., ... 7 
" .:.::>...J 
A 29 5S 
A 29!i9 
~· 

-!>96" ... ~· 

A 2961 
R 
A 2 9 62 
A 
A 2963 
R 
A 296~ 
R 

If. 

X108 

2 96:5 • 

., 

LDA 
CRAI 

S TA 

INC !l 
S TA · 
JMF' 

L DA£· ··. 

ANAl 

JAZ 

JMP 

o·o'too o 
00 6:54 3 

.Z9G6 • . "D 
A 2"3 6? X1 07' 

RESET 
J MP 

0 1~0 0?' 
006 1:5 0 
000 006 
0 0614 0 
0 00002 
001 010 
006~23 
00 6 140 
000002 
00 1010 
006:53 3 
001000 
006:5 4 3 

R 
2 '43 6 8 • 
Z~6~ • 
2'370 
2'43 71 

• 
A 2972 

• 
X 1 0 4 

A 
A 
A 
A 
A 
~ 
A 
A 
A 
R 
A 
R 

2 978 

• 

SET /RE~ET 

LDA 
ANAI 

SUBI 

JAZ 

SUBI 

JAZ 

JM P 

SIGN IJT 
S TU S~ '1 ' 
017 .,1'7'1 

ST US •l 

XG, 1 
010 

SAL U 

~ l 0 s 

DVRF"Ltl 
~n 0 7 

STU S .t 
0 4CO 

STUSd 

0 1 
~ , 2 
" '0"' "' J. I 

V'1 R G 2 

•I 

Ir A~U ~E SU LT UAS POSITIVE 
.. 

«t:SE T JIT 1 0 
• 

RESET THUX ~7 
ALU S IGN BIT IS 

G=1 XX X 

PO S ITION 7 IN TI'IUX TABLE 

..::-- t't ":> ._ .. v ._. 

.. :- r• ? 
·~ ~ -..J 

~ n ·"> ............... 
~ .... -:-·-· u .... 

. .. , .-. . : .. \.: .,;. 
.~ u-· .~ 
·~ .;:. 

<' ~ ... ..:_.. ._. .J 

1. SPECIAL ALU M CVECLA= O ~L B = 0/1~SH C TC)=1X:C3 
AN D BI T 6 OF IRG2=1. S:03 

2. S=O LT=O&G=lXXX. S03 
3. S=l i.T =tlDT O~G=X11X . SG'3 

SPE CIA L AL :.J MODE ? SG3 

YES-

0\IE~F"LDL.I ON? 
NO-

SET "STO RED O V ERF"L O ~" BIT (8) 

•ovERF"LD~·· IS PO S I TIO N 0 IN TMUX TABLE 
CDNT IttUE 

. ...... . . 

S03 
"' ., -~ 
.J ·- ..:• 

~- 'J- ,.., ..:> • ..,:. 

S03 

·~· ... .-.. 
.::_. ·-· . .;., 
...... . -. .-, 
.._ .... l.i ..:· 

<'· u· .~ .:.... .;. "' .-. . .... .._ .. 1,) .;. 

02 917 
02'3 1 8 
0 2319 

02'7 2 0 
0292 1 

0 ..... -=a '=' c; e,.,._ ._ 

02'?-26 

0 .,. ,,., ~ -=' 
'- :;.-'-._, 

02929 
0 293 :J 
02931 
O ... q3 ... c. - c. 

02934 
G2935 

!J293f. 
02ji37 

02938 
0 293'9 
(12940 
029 41 
0 2 .,., 4 2 

0 10 0 

IRu 2 AT LA ST CLO CK 

IRG 2 EIT 6=1 ? 

N O - ~ON'T SAMPLE CVF"L 

:~: 03 0 294 5 

" 10 .... {', ~ . . 
>(1 0 9 YES -Ulf'IPLE OV F"L. 

OF • sT ORED- OYERrLOU ''-- FDR COM PATIB ILITY UI TH 6 20/F" 
xs~'b : 

• • 

'' OVERrLou• liT I N STU! & T~UX It S =9 1 LT = OO&G =X 0 1X / X1 0X 

X'G' 1 
- 0 6 

X 10:5 

XH16 

.. .. 
•• • 

G F"IELD=XOlX ~ 

YES-GO SET CVFL BI T 

G FlELD•X10X ? 

YES-GO RESET DVFL BIT 

.... !"'- .-, 
.;: 'J ~ 

~- ·;· ... 
~ f .;, 

G2 94 f, 

S03 029 48 
:· ,., -:· ... - ·-· 
<'1)-. 
~ ._'":> 

<:" (! ":• _ .. '-' ·-· 
~ ... -
~ l ' .;,; 
~ r. ... 

:_ .. -' ~ 
.-.. .... ""' ,;.. v .,:, 
<::: ,.., """" ._. ,_, .;. 
"=0 ':' ...:· ..... 

"' .-1 ... ..!· \. ..;. 

.. -.. ·. ,-. ._ .. l.,l ._ .... 

~- .-l ·"":· .. ~ -· -· 
. •"'' """\ 

~·· '. I .;; 

~ ~·, ":• 
,. .. · .. · ·-· 

02951 
_. ... Q .. .... 
u c. ........ c. 
O ~. o ~ ? c. ,.; ._, -...J 

02'35 4 
() 2955 
0 2 956 

0 ~.g ... ..., c. • ..., ( 

( -·~C'I"'\ 
I c. =" · J ·:· 

02959 

11 "'0:.6 (' ,.1 c. ... - J 

006523 
006524 
00652 :5 
006526 

01:5041 
006110 
0004 0 0 
0 :55 0 4 1 

2979 
A 2 9 SO 

• SET TH£ 
X10~ LD A 

8 $TDR£ D OVERFLDU• F / F 
S TU S: •t 

• • G_ ..,.,, 1 X 
- ... v 

-:-· r • .., 
.... ·-· ·-· 02 9 6 2 
<" (! ":· 
.). ... ·-· ,... .,. -:. E ·':) 

\.• ..... 7 • ·J 

"(),.. .. ~ ... 
V O..JC.I 

006~30 
00653 1 
"'"6 ........ 'I J .J .::J C. 

A 29Sl 
A 
A 29S2 

0 05101 A 2983 
056000 A 29S 4 
001000 A 
006:54 3 R 

"'9'"' .. C. O ..,J 

.. 

DR~ I 

STA 
! NCR 
STA 
JMP 

' .• 0 0 • ' 'i 

srus,t 
0 l 
o , 2 
XS 90 

lliT S 

IH HIUX TABLE 

298 6 
29 87 .. RES ET THE • s TORE D OVERFLOU• F/r : G= XlOX 

$ TUS t1 ::':J€. :533 
006:;34 
ooc. ~3::s 
006 ~36 
006537 
GOE·~ 40 
"',., .... ...... 
V t..• C• ·..J .., "-

0065 4 2 

01:5 0 41 A 
0061:5 0 A 
1773 77 A 

'"'c.q~o 
... - ~;;J 

2 9 S9 

055041 
00 5 001 
0 ~6 000 
0 01 000 
006543 

A 299 0 
A 299 1 
A 2992 
" "' 9 "' "" T l C. 7.,;t 

R 

:>\ 1 06 LD A 
MNA l 

<' T 
~ . .... 
TZ A 
STA 

I .. ""' .J a-t r 

299 4 • IF S: =O, 
2995 • 

0 065 4 3 0 1 5 0 06 A 2996 ~ S 90 LD A 
006~ 44 0010 10 A 2997 JAZ 

0 " 6 "" .. " '-i ._. -· ,_. 
oo65 4 6 oo1o ; o h 2398 
006:5 47 1061 2 F: 

"' ". "" ' "'"' V J. ..J V C. 

006 1 C0 
I" ~~,..,....,_ 

.., C.:7:7:0 

A 3000 
L Dr:t 
SUBI 

~ 1 77 377 BI T 8 

~TUS t l 

0 , 2 •o v ER F LD~ " I S POSIT I ON 0 

SET / RES ET IHTERRUPT F LAG, SUP ER VIS OR KE Y, 
REQ UEST rLAG--AS SPECIFIED BY F IELD IM C 

xs ,1 s= a? 
*+4 

;nor 
'·' . ... ,.., 1 
""' J. , , . .. ' 

0~ 

N0 - £:>{1 T 

II'I C=G 101 

.. 

lN TMUX TA BLE 

A"! D l i D 

. . .. .. . - ---- ···· . .. ....... . . .... -··---------- --,_-_,_, ____ ,._ _ .. ···- -· __ .. ________ -- --- --- ·--.......... ____ .. __ ~ ·- .... ............ _. __ ··- - - ···- ... .. - ··- . 

·!"" ,.., .-, 
·~ :,.t .; 

.~ .. ) ..... 
,:. # .:.· 

.-. (• ...... : : ..;, 

.-.. ·. .... 
.> .... ..;.. 

'=' 0 ~ . .,. -· 
~ 0 .
~ 3 

S:0 3 
• , ... '• .;-. ,_; .;. 
..-. l'l """ 
~ ._, ..;, 

..... ~.c. '4 
1) C. 7 b 

0296 5 
n ..... ~ .~/" v c;, o-=::. 
Ci2967 
[ . -. r . .r 0 
-· c. :7' 0 '..1 

0296S 
,.., ~ ·~ -, (r ') c.. , ,. \,11 

0297 1 
(12972 

0 297 3 
0 2974 
'} ,.., c. .., r 
• C.7 r· ..; 
,.. .... 1':1 ~ , ._, c. 7 , r:'l 

.. ·· ,... "'• (.• ._·:~ 9 ,. ... , ... 
·~· u ~ 
<:" ( : ..., "' ~ ~...,. r. 
.;· ..... ...:! v c. ., •"' 0 

-~ .. 0 3 02979 
sc ~: 0 2980 

~ f1 ~. 
: !) .; . ~J 2 9 8 I 

02 9 82 
0 =-9 .... '7! 

'- 0 ·- · 

- ·--- - . .... - ·-. . . ' . 

• 



• 
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E.2 YORTEK LISTIHG LISTING PAGE < 3 82 ) 

o ·o6S~! ooooo:5 A 
006:1:53 001010 A 3001 
0 0,.6.'-'4 006577 R 
0 .... 00:5311 A 3002 
00 6:1~6 001010 A 3 003 
C. 06~S7 006~7 7 R 
006:5 6 0 00~311 A 3004 
006~61 001010 A 300' 
006~62 00 6 602 R 
006~63 0 05311 A 3006 
006:164 001010 A 3007 
0 06:16~ 00661:5 R 
00 6~66 005311 A 3 0 08 
0 0 6:167 0 0, 3 11 A 3 0 09 
0 06:170 0 01 0 1 0 A 3010 
0 0 6 5 71 00660 E. R 
00 6:172 00:1311 ~ 3011 
00 6:573 00101 0 A 3~12 
006:574 006611 R 
0 06:57:5 0 01000 ~ 3013 
00 6:576 1061 12 R 

3014 • 

JAZ 

DAR 
JAZ 

DAR 
JAZ 

DAR 
JAZ 

DAR 
DAR 
JAZ 

DAR 
JAZ 

J MF• 

XS 91 

XS 92 

X134 

X136 

X100 

YES-

UtC=O 110 
YES-

l" C=0111 '? 
YE S -

I"C=lOOO 1 
YES-

I"C=1001 1 
IMC=1010 ? 
YES-

II'IC=101l '? 
YE S 

EXIT 

301:S • I"C =O lOl/0110: RESET J"TERRUPT F"LAG 
00 6 :577 0:5:5067 A 3016 XS91 ST A INPr,t CLEAR IHT. BEING PRO CESSED FLAG 

EXIT 0066 0 0 0 010 0 0 A 301 7 RETU• X10 0 
006601 106112 R 

3018 
006602 00:5101 A 3019 
00 6 603 0 :15067 A 3020 
0 0 6604 0 01 00 0 A J021 
0 06,~S 10~1f2 R 

0 06606 
006&07 
0 0 66.10 

0:5:5 0 6:5 
GO'l OO O 
10611 2 

3022 
A 3023 
A 3024 R . 

302:5 
006611 00:511 ! A 3026 
0 0 6 6 12 0~:506:5 A 3027 
0 0 6613 00100 0 A 3028 
0 0 6614 10 611 2 R 

~ I"C=01111 
XS92 INCR 

STA 
RETU• 

• I"C=1010t 
X134 S TA 

RETU• 

• I"C=lDll: 
X136 !AR 

STA 
RETU• I . , _ 

3029 • 

0 0 661:5 
0 06 616 
006 617 
00 6 620 
00 6 621 
00 6 622 
00 6 6 2 3 

. 
' . 

00' 6 02 0 
00061 6 
015034 
00435 5 
0~60 0 0 
0010 0 0 
1061 1 2 

.. 

3030 • I"C=1000: 
3 0 ~1 !I! •. 

A 3 0 3.2. X 1 3 0' . 
R 
A 
A 
A 
A 
R 

3033 
3034 
~035 
~036 

3037 

, . .: 
LDBl 

LDA 
:_ SRA 
STA 
RETU• 

E.JEC 

SET IttTEAftUPT 
0 1 
JNP#'•1 
XlOO 

rLAG 

SET INT. BEING PROCE SS ED rLAG 
EXIT 

RE SET SUPERVI~OR KEY 
SUPKtl 
X1 0 0 EX I T 

SET SUPERVI SOR kE Y 
A= l 

SUPKtl 
X100 .. " . . ; J.EXIT 

LOAD I/D kEV REGI STER UITH 3 "SB' S OF 
ALU DUTPUTI RIGHT J USTiri ED 
DRDM+IO~R A~DR or I/ 0 KEY REGI STER 

XALU•l 
13 
Ot2 
X100 

.. ; , . , 

RIGHT JUSTirY 

RETUP.tl 

' 30 38 • 
3039 • 
30 40 lll 
3041 ~ 
3042 lll 
3&43 lll 
3044 !I( 

304:5 • 
3046 !I! 
3047 • 
3048 lll 
3049 ll! 

" ' ' T H I S R 0 U" T Itf E P E R r 0 R lotS T H [ 0 PER AND RE G I S T E R S H I f T I N G 0 P E R AT I 0 N S 

0:)6624 
006 6 2~ 
oo6 6 e6 
0 0 66 27 
0 0 6 6 3.o' 
006 6 31 
00 6 6 32 
0 0 6 6 33 
00 66 34 
0 06 6 3:5 
00 66 3 6 
0 06 63 7 
0 06640 
006641 
006 6 42 
006 6 43 
006 6 44 
00 6 645 
00 6 64, 
00 6 647 
0 06 650 
0 0 6~5l 
00 6&:12 c 0 665.3 

0 06&~~ 
0066 ~ ~ 
006656 

• 

000000 
ot5oea 
001010 
00 6 6 32 
001 00 0 
006644 
01~024 
0 010 10 
1066 2 4 
0 1:50 3 4 
0061:5 0 
1 0 0 0 0.0 
0 04 2 4 1 
0 55 0 6 3 
00100 0 
1 0 6624 
01501 3 
004341 
0 0 1.0 1 0 
006~~ 2 
0 0 100 1) 
10 6 ~2 4 
015044 
0 5420.3 

0 1 5.0 2 4 
00 1 0 10 
00 6 75 6 

THE fOLLD~ING CONTROL fiELDS ARE U S ED:DSC SC > ~V < W), y ,~,~ L B 
ALSO U$£Da DStQS•OREG•FILE BIT S f AOO,fA15 , & ALU-O UT BIT 15 . 

CALL l.ttG 
LDX. 
CAL L 

A 30'!50 DORG 
A 30:51 

RETU 

ENTR 
LD A 
J AZ A 30~2 

R 
A 
R 
A 
P. 
R 
A 
A 
A 
A 
A 
A 
R 
A 
A 
A 
R 
A 
R 
A 
A 

3 0 :53 

30 :54 

3 0~6 
3057 

3058 
3059 
3060 

3061 
3 0 62 
3063 

3064 

306:5 
3066 
3067 

A 3 o.&s 
A. 30 6 9 
R 

. 
DD01 

JMP 

LDA 
J~ z• 

LDA 
A tl A I 

LR LA 
.. T I'\ ,. , " 
JM P• 

LD A 
LS RA 
J AZ 

JPIP·• •• 

LDA 
·· S T A - J • ,. ~ Y..P-'·) F"l ELD 

D002 . L DR 
JA Z 

SEQUENCE 
l'l DDR Or 
DORG 

.. 
ROM rtELD 

OPERAND RE GISTER SHIFTI~G COMPLETE 

xos,t 
.. +4 

DO Ol 

xY,l 
DCRG 

~< ALU•l 
0 100000 

1 
QS , 1 
DORG 

DORG 

OR: G,l 
UO Tl _" .. 
~ P E Ci(.lES .. , .. , 1 
" I J 

:..10 44 

SHIFT OF RE: G. ? 

IS YC HARDUAR E W fiE LD>= 0 
YES-N O ACTIO N, EXI T . 

STORE SIGN 
BIT OF ALU OUTPUT 

IN 
QS F / F" • 
EX I T 

LB FIELD 
S PE C IFIES MA SK ING ? 

YES-EXIT 

GET PREV 0 REG CON TENT S 
TE MP SAY£ 

L£rT I RI GHT SHI FT I NG 
SHir T DREG LEFT ? 
YE S-

? . 

• • 
·3 0 ;::- 0 • 
3071 • 

RIGHT SH,rT I NG . . -

... ........ .. -- -- .. 

S03 02984 

so3 ·oe9s 5 
S 03 0 2 9 8 6 

S0 3 
S 0 3 

~ 0 3 
S03 
$ 03 

so 3 
S 03 

S 03 
... 0" ~ .;) 

$0 3 
S0 3 

$03 
.. 0 .... 
..;.~ ~ 

S 0 3 
... 0 . ., .::. ~ 

0298 7 
0 2 983 

0 2 "389 
02'330 

0 293 1 
0 2 992 
0 ~9 ':1 ·-:) 
~ ""-· 

0 2'394 
02 9 9 5 

029 9 6 

0 29 97 
029 98 
02999 
030 0 0 

03 0 0 1 
03002 
03003 
03 0 04 

$ 03 03 0 0 5 
S03 0 8 00 6 
S 0 3 03007 

$ 03 0 3 008 
o~: oo ·3 
0 30 1 0 
0 30 11 

S 03 030 12 
$03 03 0 13 
$ 03 
S 03 

... 0 .... 
~. ·~ 
'"'0,., _, .:J 

S: 03 

$03 
S 03 
S03 
«· u· .... ., ..;• ._, 
<;· , ... i'j 
,.. J •J 

<;· (J ---...., ·-· "' ... ~ ~· \ I .~ 

S: 0 8 
S O?. 
S08 
S 03 
S (I ;2: ' .... ~ .... .. . .... 
~ i '{ ~ ) ... 
::.· n ·:: .._ -. ... 

SC\3 

SC3 .... ......... 
..!- U~ 

.,.,., ... 
' ... . ,J 
~· ,., .-, 
..! ... , . j 

S r. ~. 
l • • • . ~ 

,-. 0 ~. 
..;> ..:.· 

S 0 3 

030 1 4 
0 ~ ,.,. .. ·-· ...... v J. ._. 

0~: 016 
030 1 7 
0 3 01::: 
33 0 1 "~ 

n ·:. ,., '=' n 
IJ ...,J V 1..o. ' .1 

0 30 2: 
33 02 2 
0302::.! 
lj~: 0 2 4 
(J ':• 0 ·=· c; o.;,J ~ ._ • 

0 ~. 0 ·:> < 
.:.. L.. ·- · 

0 ·-=- u· "" ~ ._. L,.. ,. 

U• "=' IJ. .:, ·=-
v !._ · - · 

(: 3 0 2 '3 
,-, "'=· t'• ·":· ,·, 
~· ....J • ._, ·-· 

(' "' 0 . ., • 
- ..... ~· A. 

(I _., r • . ., ~·· 
... o '·' ._, L • 

fl ~. l-. " .-. 
• . :;., I ·-' .;:o 

f' ~. r • . - , " 'J .;: ,_, .;) ""t 

')- ·~· IJ- ·:• " . ' \,• '-' ·.} 

(1 3 03 6 

(I ";, 0 . ., .,. 
•..J · oJ r 

0 3 0 3 8 

n-:•n ':' O , .. ...... u ~· -·· 

0 ,., ,., 4 .-. 
.,:. l..i v 

IJ" '7> 0 ·' 1 .... .... 
O,...,r, A2 
~ IJ ..... ~ 

0 30 4 3 

030 44 
0 3 0 4 5 
030 4 r:. 

03 0 4 ? 

0 304 8 
03 04 9 

,- o") o-· o .. -~ ... .;.; ~ ·-'·~ • •. r ~ . 
..;;. J . .: • 

• 



E.2 V~RTEX LISTING , . 
• -

00 66!57 . 01502~ A 3072 DD20 
006 660 "00 1 0 10 A 3073 
CQ 6q6~ 0 06~64 R 
Olll . .-6}· OOlQOO A 
0 06 66 3 006 6 77 R 

('0666 4 
00666 ~ 
0066 66 
006667 
0066 70 
0066 71 
': 066 72 
0066 7 3 
00667 4 
00 6 67 5 
00 6676 

"0'~ ... ... \J Cell 

''n-'"700 •J v 0, 

CO E.701 .... ,..,., -c ... 
U V Cu' C. 

1) !)6703 
00670 4 

0 1 ~0"4 4 
3-0 7~ • 

~ 3 076 
0 0 4 3 4.1 
0:54171 
014167 
005~0 2 
00454 1 

A 
A 
A 
A 
A 
A 
A 
A 
A 

0 0 ~0 2 1 
1 341 6 4 
0:5:5044 
00 100 0 
106624 R 

0 06 14 0 A 
000001 A 
00 1010 A 
~n,-...n~ n 
UVOIV..J "-

001000 A 
00672 4 R 

""07 .. 
...:. ·' 
3 078 
30 7 9 
30 30 
3081 
3082 
3 08 3 
30.8 4 
308 ~ 

3086 
3087 ""''o,.,,..._ 
..:>UOO 

3 08'3 

3090 

~ , 
D022 

30 9 1 • 
006 7 0 ~ 0150 44 
00 670 6 004341 

~ 3092 
A 3093 
A 3094 
A 309 :5 

006707 
005710 
::106 711 
nnr -1 "" UU O I' C. 

0067 13 
01)67!"4 
0 067 1 5 
0067 16 
00 6 717 
006720 
006721 
U06 722 
~o ... ---u . 0 I C. .,:;. 

006724 
::' 0 672~ 
0 06726 
00672 7 
006730 
o1• o <:??1 
-· ".I v ' .,J 

0 0 673!: 

0:541 :5 0 
0 1 ~030 
006 12 0 A 3096 
000~26 R 
0050 1 2 A 
01~000 A 
005002 A 
0045 41 A 
00:502 1 A 
1 3 4137 A 
(l::i :5044 A 
001000 A 
10662 4 R 

3097 
30 '38 
309 9 
3 10 0 
3101 
3102 
3103 
31 0 4 

' . . . .. 

3 10!5 • 
01:50 2:5 A 3106 D024 
0 0 6 l 4 0 A ·3 1 0 7 
00000 2 A 
00 10H) A 3108 
(1"06733 R 
0 1)· 1 C 0 0 A 3 1 0 9 
0 0 674~ R 

3110 • 
o · t ~0 44 1l 3 .111 

• 

.. L!) A 
J AZ 

Jl'lf' 

X ,. I E:l1D = 0 
LDA 
LSRA 
STA 
LDA 
TZB 
LLS R 
TBA 
ERA 
STA 
RE: TU• 

'.>Ul:: I 

JMP 

D022 

:n'Roo IrtTD 
OREGt1 
1 
DOT2 
ItDT 1 

1 

DOT2 
UR EGt1 
DDI<G 

1 

~ +4 

DD24 

P~DGffAM. PAGE 47 

. 

DIU5 

GE'T X riELD . . 

RI GHT SHIFT OtiE 
TEMP STORE 
GET PREV DRE G CONTENT S 

COPY PRE V OROO BIT 
ItlTO BIT 1~ 
OF ti E~ DREG UORD 

EXIT 

X=Ol ? 

1'10 

LISTING PAGE < 

X ri EL D=Ol 
LOA 
LSR A 
srn 

: F"AOO 
DREG • 1 
1 

It1TO DR15 

LDA 
ADD I 

TAE 
LDA 
TZB 
LLS R 
TBA 
E RA' 
S T A 
RETU • 

LDA 
SU B·I 

.J A Z· 

..J MP 

• 

DOT2 
"" 1 ... ,... . 
RO 

0 '2 

1 

DOT2 
OREG t! 
DORG 

XX , 1 
2 

. r 
l'-+4 . J 

rrr.26 

.... 

X r iEL D=10t OR1!5 I"TD 
L DA OREG., 1 
LS RA 1 

GET OP REGISTER 
SHIr T DtlE 
TEM P STORE 
riLE A SOURCE ADDR 
AD DR Or FI L E A REGIS TERS 

GET FILE A REGI S TER 

. COP Y FILE A BIT 0 INTO 
' ' J X: 1:5 OF NE~ DP REG WORD 

E XIT 

GET. X FIELD 
~< =1 0 '? 

NO " 
. 

DIU :5 • 
GET CU RREN T OP REG. 0' 6733 

0 .;:. 6 ·7·3 4 
~0 673 :5 
00673 6 
006 7 37 
0067 4 0 
006741 
00 67 4 2 
006 74 3 
0067 44 

00 4 34 1 ~ 3112 
O:i 41Z2 A 3 11 3 
01 4 120 A 31_14 
0061:10 A 311~ 
100000 A 

. . S H ! f .T O.tl E 
TEMP SIORE 

134116 A 3116 
0~~0 44 A 3 117 
001000 A 3118 
1 06624 ~ 

3 1 1'9 • 
SlZO • X 

00 674~ 01~0~4 A 3121 DD26 
0067 4 6 0 0 43~1 A 31~2 
0067 47 0~4110 A 312 3 
C06? ~0 0 150 &4 A 3124 
00675 1 00 4257 A 3125 
006752 1 34105 A 31 26 
006 75 3 05504 4 A 3127 
006 754 00 10 00 A 3 1 28 
006 75::'.i 106624 R 

0 06756 
·' n6_,,. ... 
~.l 'J I' ._t I 

n r,..: -60 . •. ._, , .. 
.. ,,,,. ..,.6 1 
•J f ,l r:; ,. 

0 1~025 
001010 
0 0 676:::: 
00 1 000 

3 129 • 
3 1 3 0 • 
3131 • 
3132 • 
- ·""' ....._, ... 
,.:)J,.,:.~ ~ 

3134 • 
313 5 • 

A 3 1 36 DD44 
A 
R 
A 3 1 3:3 

""'""'''~' """ ncr_-;-,.,. .,. t'. ·-· ·-• oroc. "" ro., r ,. 

006763 
""'"""'"' "" £ ... •.• •.•oro .,. 
006 765 
00 67 66 
.-. "" r .., , .,. 
IJ J..l 0 I 0 ( ,, c 6 ........ 0 ..... . f'(' .... ,.., __ .. 
~' '·' "'=" ,. (' J. .,, ......... 2 
VU Q't"( 

OD6773 

00 5002 
015 0 44 
004441 
05407 1 

3139 • 
A ~: 14 0 
A 3 14 1 
A 3 1 4 2 
A '"' • 4 ' • ~ J. . ;., 

0140~ 7 A 31 4 .::;. 
00~002 ~ 3145 
""' ,... ... ... .. .. v \.' ....... .,. .1 

0 " .. 0'"'' V...J C.1 

134064 

- .., . tlf ~ 
H -~J. ""'t ? 

A 3 14 7 
A 3148 

ST A · •· DDT 2 
LDA tJOTl 
ANAI fJ100000 

DOT2 
DREGt1 
DDRG 

GET PREV DRE G CONTENTS 
SELECT Ill 1~ 

E >H 'I' 

fiE LD=l1t SIGH STORAGECD S) INTO ORl~ 
LDA DRE G'1 GET CURRENT OP REG. 
LS RA 1 RI GHT SHifT ONE 
STR DOT2 TEMP 
LDA DS•1 PRE V S IGN STORAGE 
LRLA 15 MOVE TO BIT 1~ PO S ITION 
ERA DOT2 
STA OREGtl 
~ETU• DCRG EXIT 

COME HERE FOR LEFT SHIFTIHG 

LDA 
' ....... ....... c:.. 

>~X , 1 
•+4 

J~1P !JD46 

GET X FIELD 

X riELD•O 
TZ B 

• • ORlS INTO DROO 

LDA 
LLRL 
STA 
LDA 
TZB 
LL RL 
TBA 
E R ii 

OREG ,t 
1 
!J{) T 2 
DDTl 

1 

DDT2 

GE T PR EY DREG ~DRD 
SHirT LErT ONE 
TEMP STORE 
PR EV DREG '-lORD 

COP~ BIT 1~ Or PREY DREG '-lORD 
I NT 0 N E I~ B IT 0 

3 83) 

.,.. r· ~. 
.,";- -· ~ 
$ 03 
~· n ~. .:,... -' ..:.· 
~· 0 ~ ' . ·- -· 
~ 0 ~. ' . ~· ..., 
"'0 '"' .,) ~· 
~ 0 ~. _.. .,:. 

S 03 ,.. 0 ~. 
~· . ..:,. 

s c 3 

$0 3 

..... " .... ~ ••• ..:> 
S: (l3 
~- f• ~ . . ;:. .. ~· 
.... (1 ... 
..! .:J 

~83 ...... ... ... • !> ._, ..,:. 

SC 3 .. ·. ~. 
~~ ._. ·=· 

;.-. 0 -:· 
..!· ·-· 
~ In .-. 
.,:;. 'J .,:. 

·.... ,.,, ,; '• 
.,:.. I. ~· 

so 3 

.,.. 0 -. .:;. .;. 

'"' 0 ... -~· ._. 
~ 0 ..... ' . - ~· 

-" ... 
·~· u ,:. 
~ (I :3 

D · -··:· • ' v -· 
D ,, . .., 

• .i. l,.l ·- · ... r· ~. 
·~·· _ .. ,:· 

• 

03055 
030~ €. 

03057 

0305 :3 
0 30 5 9 
03060 
03061 
0~:06 2 
0306 3 
03064 
()3065 
0306 6 
0306 1 
0 :?.068 

03069 
03070 , . .... o· .. 1 LJ ~ , . 

030 73 

030 7 4 
03075 
0 3 0 7 (3_, 

030?7 
0307!3 
,.. .... , •"J , ·~ u w ! ,. i 

03080 
03081 
n ,.. .... ~ ~ 
• ..::••J 1;)C 

030 83 
o:::084 
03085 
(1 3086 
0 ~'""" .., .. ..:ruo t 

G308S 
o:::089 
03090 

03091 

03092 

0 30 9 8 
0 30 94 
0 30 95 
0 '"'"' " _, C..,:. u ~ v 

0 303::' 
0 30 33 

:)3039 
(t :?.tn o 
031(11 

s:o :.:: 03 1 02 
.. - ' · ... ,., -.~ 1 r1 .~,. ~ ._. .;;. .. ...· - .. .. 
~C3 0 :31 ') 4 
~ ,.., .... 
.,;.. •) .:;. 
.· ·;· ~. 
,! I ._:, 

·::· ,•, ·:· 
·~ - -· .. - . t · .-. _.. . . ... 
<" ,.. • • • 
..:: . ' .... 
~ (J .-. 
..: .j 

.... ~ . ., . _ .. ~;.; .. 
~- ,., ") 
..;:. ;,1 ·-· 
<t;" ,.. ':• 
.....: .... ·-· 
<C'· • .. .-.. 
> '·'. •J .-. 0 ,., 
v .:-
~· .... '• 
..:,. \.1 .:· 
.,-.n ,., 
-~ \ . ..:• 
<'· ~~ .... o,.. _I •. 
~ . '"' 

.. -.. -. •" • 

..! .... . -. 

~· o -. .,:. .:J 

S03 
.- ,., •""J .... .,. ... ._, 
<'· 0 ~. 
\!- ·-> 
"(I .... 
~ - .:· .. ... .... •'"\ ·:- '-' .;.. 
-="" ,.. .- . .,::. u .:,. 
.-. " ~-
..:-:. '·' .:; 

r., ·:: · " r·r "' .. ..... ... . ... 
-~·t"'" •.! .,:. u r:;. 
0~"11)7 
(, ..,. 1 o· ·=' .... -· ·-· 
(1310 '3 
0 3 11 (1 
o:::ttl 

0 311 2 
,.. .-. .. . .-. 
u .,;. ' J. ._ .. 

03114 
0 ~' 1 t•-.;. .,; , 
,.., -. • • 6 v .;.J..l 

0311 ? 
0 3118 
(1 :311'? 
''"1" '~ '·' .,:. c .... 

0. 3 1 2 1 

0312 2 
IJ• '• 1 -~ .-, 

\.) c.. -~· 
G3124 
03 1 25 
') .-. 1 '• ... 
I .,j C. ,., 

03 127 
03128 
" ..... - 9 Ll .;, J. C: 
03130 
03 1 3 1 

. . . .. . .. .... -.. ..... . -· · ··~·-------·--------·--·--·· - .. ·-- ...... ....._ .. __ -~·-· .. .. ·------ - --------.. ... -----·---- ... ·--·· -· ... - .... -.... . - ........... _,_. __ ··----· --- . -· .. ..... ·- ·-- ..... . .. .. _.. .. . . 
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006774 0~~044 A 314~ 
no677~ oo1ooo A 31~0 
0 0. 617 6. 1 0 6 6 2 4 R 

~ . ' - 31:51 • 
31:52 • 

0 06 777 0 06140 A 31~3 D046 
007000 000001 . A 
007001 001010 A 31:54 
007002 00700~ R 
007003 001000 A 31~:5 
007004 00702~ R 

00 700:5 
007006 
00 7007 
007010 
C0 7011 
007012 
007013 
007014 
00701:5 
00 7016 
007017 
0 0 70 20 
007021 
007022 
007023 
(J 010·24 

01~044 
0 0:5002 
004441 
054047 
01:5030 
0 06120 
000526 
005012 
016000 
005002 
004441 
005021 
134036 
055044 
001000 
106624 

31~6 • 
A 3157 
A 31:58 
A 31:5'3 
A 3160 
A. 3161 
A 3162 
R 
A 3163 
A 3164 
A 3165 
A 3166 
A 3167 
A 3168 
A 3169 
A 3170 
R 

• 

00702~ 
00 7026 
007027 
007030 
007031 
007032 
007Q33 

01:502:5 
00£140 
000002 
001010 
007034 
001000 
o o 70 ~u 

311·1 • 
3172 • 

D048 A 3173 
A 3174 
A 
A 
R 
A 
R 

317:5 

3176 

3177 • 
3178 
3179 
3180 
3181 
31S2 
3183 
3184 

STA 
RETU• 

SUBI 

JAZ 

JI'IP 

OREGt1 
DDRG 

1 

D048 

EXIT 

X FIELD=01: fAlS IftTO DROO 
LDA OREGtl 
TZB 
LLRL 
STA 
LDA 
ADDl 

TAB 
LDA 
TZB 
LLRL 
TEA 
ERA 
STA 
RElU• 

LDA 
SUB! 

JAZ 

JMP 

• 

l 
DOT2 
XA,1 
RO 

Q,2 

1 

DOT2 
ORE:.:it1 
DORG 

"-+4 

D0 50 

SHIFT PREV DREG ~ORD LEFT ONE 
TEMP STORE 
FIE A SOURCE ADDR 
ADDR Of FILE A REGISTERS 

GET LAST fiLE A REG. 
CDHTENTS AND 
COPY Btl 1~ 
INTO BIT 00 
Of NEW DREG ~ORD 

EXIT 

X 'F'lELDs10 

1'10 
• 

• 

X f"IELD•101 ·IAR Of ALU-OUT BfT 1~ INTO DREG BIT 0 
T '"B .L 

LDA 
LI.'~ L 
STA 
LDA 
CPA 
At! At 

• CREGtl . . . . 1 

DOT2 
XALU,l 

0100000 

1 

• • 

·. . 
. . . . 

. . 
• 'LEFT SHIFT DNEeCONTENTS Or DREG 

CDJIIPL UIENT AL U 
OUTPUT AND 
POSITION BIT 1:5 

INTO BIT O. 

007034" 
00i"'03:5 
007036 
0 0 70 37. 
0 07040 
00704l 
007042 
007.043 
007044 
00704:5 
007046 
!)07047 
0070~0 

00~002 A 
~ 1·:50 4 4 A 
004441 A 
0~4020 A 
01:5034 A 
00:5211 A 
0061:50 A 
100000 A 
004241 A 
1 340 12 A· 
0:5:5044 A 
o·o 1 o o o A 
106624 R. 

31S5 
3186 
3187• 
3188 

- . 
LRLA 
ER~ 
STA 
RETU• 

DOT2 
DREGt1 
DCRG 

BI~ 00 Of NE~ DREG ~ORD 

. 
0070:51 
007052 
007053 
007054 
007055 
007056 

005002 
015044 
004441 
0'-~044 
001000 
1 0 6824 

318~ • 
3 190 • ~ 

A 3191 DOSO 
A 3192 
A 3193 
A 3194 
A 3195 
R 

0070~7 000000 A 
007'060 000000 A 

3196 • 
3197· • 
3198 DOT1 
3199 DDT2 
:3 200 

. 
r IELD=I 1: 

TZB 
LDA 
LLRL 
STA 
JMP• 

DATA 
DATA
EJEC 

EXIT 

ZERO lrtTQ OROCf. 

CREGt1 
1 
DREG,1 
DCRG 

0 
0 

~EfT SHifT DNE,CDI'ITENTS OF DREG 

' 

TEMP STORe FOR PREVIO US DREG CONTENTS 
TE~P STORE fOR NEH SHIFTED DREG 

3201 • 
3202 • 
3203 • 
3204 • 
3205 ,. 
3206 • 
3207 • 
3208 • 
3209 • 

STORE ALU OUTPUT AI SPECifiEn BY R-FIELD AND W fiELD 

3210 !II( 

007061 00000 0 A 3211 X200 
007062 01:5013 A 3212 
007063 004341 A · 3213 
007064 001010 A 3214 
007065 007070 R 
007066 001000 A 321~ 
007067 007101 R 
007070 01~021 A· 3216 
007071 001010 A 321? · 
o o 7 o 7 2 o o 7'1. o' r R, 

. g ~ ~ g~ ~::. ~ ~ ; ~-~ : . H 1 8 
o-o7o '~ 12~o:3o n·: 321-~ 
OD 7 0 76 0 o:.~o 12 A .. 3.220 
oo7o77 ot'~o34' A 32e1, 
007100 0:56000 A 3Z~2 

3223 • 
. . 00710 .. 1 OJ:501~ ~ ~224 . X 202 

00710'2 001010 'A 3'22~ 

F.NTR. 
LDA 
L. S RA 
JAZ 

J"P 
LDA 
JAZ 

. . 
'LlHU 

AtJD 
T.AB 
LD~ 
S'TA 

L.DA 
JAZ• 

XLl!'l 
1 
•+4 

X202 

x~o~.t 
)(202 

RO · 
xA,t 

XALllt1 
o,2 

XR' 1 
X~Ob 

riELDS/DATA 

. . . 
' 

. . 
' 

•• 
IOI'I"T DUTPUT TO 
FILE REGISTERS 

1r MSB OF LB . fiELD IS "1" 

WRITE TO FIL£ REGISTER ? 
HD- · 

·· • fORM ADDR 

OF SPECIFIED 
REG. 
STORE ALU OUTPUT 
lHTn FILE A REGJSTER 

.R:--F I EL D 
t~IT~"c DESTIHATIO" REG. SPECIFIED 

.. • : .:-..· ... ..;... . • • · ~"·f .. •.. . -

S03 
~ o--~ .,:\ 

03132 
03133 

$03 03134 
-~ 0 .-. .,. .J 

<"·o ... ...::.. .;:,. 

S03 

S 03 

03135 
03136 

03 13 7 

03138 

$ 03 03 13•:J 
S03 · 03 140 
S03 0314 1 
St)3 031 4 2 
S03 03143 
~;03 03144 

'"' 0 .... ·~ .,:, 

S03 
$03 
<;· 0 •';) 
~ -· ,- 0 ... 
~ .~ 

S03 
S0 3 
S03 

$ 0,3 
S 03 
S 03 
S 0 3 

S03 

$03 

,- 0 .... 
·.!· .;, 
... 0 .... ,.:,., .:J 

..... c· ·';! 
.w. ·-.. -. ,., ..... 
~- .... .,:. 

S:03 
<:· 0 . .., 
...;;. -~ 

~ .... ""• 
~· o.,} .;. 

,... n .-. . .:,:. ... ...:,. 

-.:· u- '> 
oj ~· ,.. ..... ..., 
._:: .. _. ..:. 
~· ro-. . ~ u .:.• 
,... 1•1 r . 
·~ p ..:i 

·::· (jl •'j 
._; . ....: ._. 
~· .... .,. ._ .. ..... ._. 
~· f) ·':· 
..;• w' ._o 

.. -;-. , ... , "=· _ .. ·-· ._. 

..... .... ? 
,;;. 1..,1 ..:J 

S03 

..-::: 0 '), ·- ~ 

S 0 3 
SD3 
~· ,., ..... 
·~· ~· .,:.. 
' . r· .... 
~· 'J •• ~· 

S: 03 
$0 3 

S03 

so 3 
$03 
S03 
so 3 
S0 3 
S03 
<"· 0 '3 ~ . 

03145 

03146 
03147 
03148 
03149 
0315~1 
03151 
03152 
0 3153 

03154 
0315~ 
0 3 156 
03157 

03 158 

O""t"'· ... ~ . .j ':' 

0316::: 
03161 
03162 
031 6 3 
0 3 164 
03165 
03166 
n ~JJ .C7 
~ ·-· o , 

03168 
'• -. 1 C I"'\ 
lt ........ 0 ::-

0 '='17(• ...., . -· 
0:317 1 

0 ·~· 1 .., ·;) y f L. 

(1 .... 1 ........ - . .) ,. .;, 
'• .... 1 .... . • r; .:>- ~ ... , • 

Ur ·~f7 C' 
w ... •• ... ) 

~"='17.C ·-· '-' ,. v 

03177 
0 '>17"'' ....., ·-·· 

fo":>17~ 
I) ·-• ' ,., 

031 8(1 

~, ..-;. .; v 1 
•.,-..1 .£ \J, 

(1":> 1 •"''"' .. .... (.• c.: . 
li "'=' ' 0 •") 
v...-" ~' ·..J 

t't ·':o t .- • • ~t 
_, ·-· ... 0 -y 
fl ~. 1 ...... ·- .;) 0 .) 

~· .,. 1 .;::. ~ ., •.J (JIJ 

'I ·':• 1 ro ':' • .. · .. •.~Ot 

0318 :3 
0 3 1 8 '3 
;) 3 1 9 0 
03191 
03192 
0 .-, .. r • .. .., 

.;,. .. ;, ·-· .... ..... .. ("\ , 
·-· ·-~· " =' .... 
0 ":• l q "' 

w ~ '·' 
~ .... 1"' ' .J .;. ;} l_. 

03197 

0 3 198 

0 3 19 9 
0 32 0 ;) 

03 201 

03202 
03203 
03204 
0 3205 
03206 
('3207 
03203 

• 

• 
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. ' 

o o 7 1" o 3 '.111"111 .6 1 R 
o o ·7 1 o 4 .o o :5 o··t 2 R 
0 0.7, 1_0~ 006.14 0 A 
o i"fl*W .o o 0 11 o ~ A 
o o 7 1 o 7 o·o 1 o 1 o A 
0071 1 0 0 0714 2 R 
oon 1 '1 o·o·tooe A 
0 0 7 1 1 2 0 01·'1 :5·2 R 
007 113 OO!S11 1 A 
0071 14 0 0 10 10 A 
0071 15 00 714 7 R 
0 07 116 00 :502 1 A 
0071 17 006 1 20 A 
007 120 000607 R 
007 1 2 1 OO!S01 2 A 
007 122 
007123 
007 124 
00? 12:5 
007 126 
007 127 
0 0 7130 
00713 1 
007 132 
007 1 33 

00 713 4 
00713 ::1 
00 7 1 36 
007 137 
0071 40 
C071 41 
0 0 7 1 4"~ 
007143 
~07'"1 4 4 
0 0 7 145 
0 0 71 "46 

. 

A 
A 

01~01~ 
0 06140 
0000 0 2 A 
001 0 1 0 A 
007 1 3 1 R 
00 10 00 A 
OC7 1 3E. R 
015034 A 
006 11 0 A 
17'740 0 A 

001 000 A 
0 0 71.3 7 R 
015034 A 
056 0 0 0 A 
001000 A 
107061 R 
01 ~ 0 4 3 A 
0 0:5"11 1 A 
0 5504 3 A 

~ .g.;g ~ ~ ~ 

"3i!c= 6 
3e.e1 
3-ezs 

3229 

32-30 
323 1 

3232 
3233 

3Z.34 
323!S 
3236 

3237 

3241 • 
32 4 2 

' . . . .. 

3243 X207 
32 44 
3 245 

3246 X204 
3247 
32 4 8 
3"24 9 

::92~0 • 

. ' 

T A" I ·. 
SU8l 

.JAZ 

JAF 
· ·. I A R 

JAZ 

TBA 
ADD I 

TAB 
L DA 
SU BI 

JAZ 

JM P 

LDA 
ORA l 

.JMF 

L.DA 
STA 
RETU• 

'- DA 
IA~ 
ST A 
RET U• 

X206 
.. . . .. 
X20~ 

.. . . . . . 

DR CM+PREG-1 

X R' 1 
2 

!1!+4 

XALU t1 
0 1 77 400 

!1!+ 3 

XALU•l 
0 , 2 
X 20 0 , 

• 
SR £Gr1 

SR EGr1 
~~20 0 

. 

R=' MEANS INCR SHifT COUNTER 
. . . ' 

R=6 OR 7 

R=4 MEANS IN CR P - REGISTER 

ADDR OF' FIRST REG. DE S IG. BY R FIELD 

110- R=l 0~ 3 

SHIFT COUNTER IS ~ BIT REG THAT I S 
INCREM£11TED. MUST SET UP PER BITS OF 

16 BIT ~ORD TO PROP ERL Y S I MULAT E 

STORE ALU 
OUTP UT 
~XIT 

Il"tC RE MENT 
'THE SHirT 
CO UNT ER 

.. 

• SREG CONTENTS IS IN 
l'S COM PLIME NT FOR M 

007 147 
0071:50 
0 0 7 1 ~ · 1 

0 4:50~ 2 
00 1 000 
107 06 1 

A 3 2:51 XiO:I 
A -3i: ~2 -

PR£6"• 1 
X200 E:XIT 

. . . 

007 1:52 
D07 1:5G 
(1071 :54 

0071 :5~ 
007 1 ·~ 6 
0 0 7 1::)7 
0 .0 7 H i.O 
0 071"61 • 
00 ,16 2 

G07 1'6 3 
0071 64 
r·o- t e.• _, ( +,.) 

007 1 66 
007167 
007 170 
007 1 71 

~ 
3"2 ~ 3 • It~ 6 : ~ L \J I IT S l 3-1 ' T 0 D AT A L 0 Jl P K E Y R E G I S T E R 
3~:5~ • R•7: LOAD DREG ~HD l~CRE"~NT P REGISTER 

00 5311 
0 ~)"·1 (1 1 0 
0071 6 3 

A 3 2 :5:5 X206 DAR 
A 3.2 .~·6 J AZ X20 8 
R i < • 

32~ 7 • 
0'0 6 0 2 0 A ·32::5 8 

'. . 
S!l!:i9 
32 60 
32 6 1 

R=7 
LD·BI 

LDA 
STA 
J MP 

0006 1 2 R 
01:5034 A 
o.:r6ooo ~ 
0 .010 00 A 
01J 7 ,1 4 7 R 

-5262 • R=6 
0 06020 
0 .{) '(16·t :5 

A 3263 X208 LDB I 

DltOPt+DREG 

XALU•1 
o.2 
X20 :5 

DROM+KR£G 

XA tU, 1 

~Dllllf OF' DREG 

GO INCR P REG. 

. . 0 1~03 4 
0043 ~!1 
o·:;6o o o 
ooiooo 
107061 

R 
A 
(.l 

A 
A 
R 

3264 
326 :1 
3266 

LDA 
LSR A 
STA 
r.Eru• 

13 
o,, RIGHT JUSTIFY 3 ~SB"S OF ALU OUTPUT WORD 

STORE · ll"tTO PROPER KEY REGI S TER --6-.;, c. ; XEOO EXIT 

3268 EJE C 
sc e.'3 • 
327 0 • 
327 1 •••••• MEMORY DPERATIDI"tS COMPONENT •••••• 
3272 • 
3273 • 
3274 • 
...... -~ - . -=· c. ' ..J 
32i"6 • 
_"='...,..., • 
_;,._~· l 

3273 • 
""'--~ . .:,~, ~ 

3280 • • 328 1 
328 2 • 
328 3 • 
3284 • 

• 32 8~ 
3286 • 

• • 
3289 • 
""'-'""o -~:~ t:. =' ... 
3 291 • 
3292 • 
3293 • 
3294 • 

• 3295 
3296 il 
"'"'9 ... ..,, , • 
3298 • 
3299 • 

J 

• OPERATION CODES • 
MOPCzO: TRANSFER ALU OUTP UT TO MIL AND IREGll l • 
MOPC•ll READ FROM MEMORY TO MIL AND IREGlll. 
MDPC=2: READ FROM MEMORY TO HIL.. 
MOPC=3: WRITE 16-IIT ALU OUTPUT TO MEMORY 
MO PC=4: ~RITE ALU OUTPUT AS A BYT E TO MEMORY 

(SP ECIFIED IY BYTE POINTER > 

• ADDRESS SOURCES • 
MADS=O: ADDRESS IS ALU OUTPUT 
MADS~ll ADDRESS IS PROGRAM COUNTER 
MADS=2: ADDRESS IS MEMOR Y INTERFACE LATCH <MIL> 

• MEMORY CONDITION CODES • 

l • 

MCCO=O: IDLE 
MC CO=l: ID LE WITH REQUEST PENDING 
MCCD=2-N: ACTIVE (NzMEMOR Y TYPE> 

CALLING SEQUEI'tCE 
CAL L MDPA 

• 

0 0 • R~ ... ·---... ,, .. .... _ ... ..... . . ' ,..,,, . . ... .., __ .,. _________ __ .,._, ... . _ .. .._ _ __ , ..... _____ .. _ ___ _ _ 

38!5) 

S 03 0 3 20 9 
S 03 03210 

$03 

... 0 ..... 
~ .;, - o .... ;!, .j 

~ 0 ·:-
.._, ·-· 
$ 03 

:>03 

<"· 0 ~. ' . ~· ..... 
,. 0 ·-:o ..... ..... 

032 11 

""';1'"'1" u vc c. 

0321 3 
03214 

0 3215 
0321 6 

03217 
03218 
0321 9 

03220 

03221 

03222 
03223 

S0 3 032?.4 
$ 03 

.~ 0 '"' .:.. .::J 
•.. 0 ... , 
...::. ..;. 
.... 0 . ., .,:. .;. 

S0 3 
<' 0 ... ..> .:.. 

S. 03 
<- u·· ·~ ..;... .;. 

... u· 'j 
,; ~· 

"'0 "' ..:- ·J 

$ 03 
~o.-. 
.,) . ~· 

~ (t 3 ·- .... 
• •. , ,, ·"J 
. .) IJ ._. ,, c· .-. 
·~ I ~ 

s 0 ~: 
- c -· -~- .;; 
S03 
S03 

<:- u· , .... .... 
,... 0 .-. 
• ·• I j 

... 0 ... ..:> ..:· 

:;o3 
... -. .... ? 
.:> tJ ·-· 

:s- 0 ~ .;:. 

"' 0"' ..:> ..;. 

$03 
"0~ ._.. .;.. 
.... 0 'j 
•• ::. -..J 

... 0 ~ . 

.,). .;.. 

~-:: 0 3 
... 0 .... 
~. o:J 
<"• ........ 
...:." •J .:,. 
("" r, .... 
..!- v -~ 

$ 03 ... o ~ 
-.> ·-
$ 0 3 
$03 

0 3226 
0 'j 2..., ., ._, c; I 

0~228 

0322'3 
03230 
0323 1 
( I -;> -:, ? ~:· ...., ~ ........ 

0 ?2':!"' 
..... "" 

0323~ 
03235 

03237 
03238 
0323';1 

03240 
032 4 1 

0 ,..., ,.., 4 .... .;..:, c. 
0 ":• -=· .... ·~> ..., '- .., ._. 

03244 

0324'5 
032 4 6 

032 4 7 
032 4 8 
0324 9 
0 ~ .... ""(' .,:. c. ,J _, 

03251 
03252 
O ...... "'o .. -. 

.;;, ~ • .:J .;;; 

03254 
03256 
03257 
03258 
03259 
03260 
03261 
0 ~ ...... L. .-. .. :n:. ~;.J .:. 
03263 
03264 
03265 
03266 
0 ? ~.:-. v ~ \J ... 

n '"'"'"8 • ..::. t":. 0 
0 "' .... 6 '"' ~ c.. ; 
03270 
0327 1 
03272 
0327 8 

S0 3 03274 
S0"3 0 327 5 

F ~*•~*••* 
F' ** · ~ ·~·* 

S03 0 3278 
S03 03279 
s:o:3 032SO 
:::o:3 03281 
S03 0328 2 
S03 03283 

- - ___ .... _ ... ~ ... ----.. ·~-·- ... -..... ·- . . ....... -·· ···--··-...... .......... - .. --... - -·· -·-· ····~ ~ ~ - .. ... hh ·- · · -.·· 

• 



... 

• 

• 

. .. . . 

. E.~ YDRTEX .LtSTlHG fUCSI~ PROGRAM PAGE .so LISTING .PAGE < 39 6 ) 

: . . ·. ~·..:-: ·~ .. ~ · . . "" 
~· · · "' oo717e 

007173 
007174 

0071 7 :5 
007176 
0 07177 
007 200 
007201 

3300 • 
3301 llf 
3302 lll 
3303 • 

000000 A 33 04 HOPA 
006030 A 330:5 
000546. R 

3306 ll 

3307 "' 

EHTR 
LDXI 

3 30 8 • DETERMINE 
01~0~~ 
001010 
007202 
001000 
007346 

A 3309 M003 LDA 
A 3310 JAZ 
R 
A 
R 

3311 JMP 
• 

•. 

DROM ADDR Of ROM fiELDS/DATA 

MEMORY CONDITION 
MCC O•l MCCO IS THE CDND. CODE 
•+4 

M032 MEMORY IS ACTIY£ 

3312 • "E"OR V IS IDLE 

. ' • 
.. . .. 

FORt~EM.OPERA T IOHS 
~·t .. ,. 

1 , . 

• • 
007 202 
007203 
007204 
0 0 72 0~ 
0 07206 
0 07207 
0 072 10 
007211 

00200 0 
0076&3 
00101 0 
010045 
002000 
007212 
001000 
007267 

A. 331 3 
R 

·CALL MREQ AN 't MEMORY REQUEST ? ~ : 

A 3314 
R 
A 331:1 M004 
R 
A 3316 
R 

JAZ 

CALL 

JMP 

M070 

MOl O 

M020 

• 
ND-RTN VIA LISTING ROUTINE_ \~ 

DE TERMINE MEMORY OPE RAT 1 OtiS \l . ' 
1.\ 

' ' . 3317 • 
3 318 • 
3319 • 
3320 • 
33 2 1 • 

DETERMI"E MEMORY OPERATION TO BE PERfORMED 
RETUR" WITH OPERATION CODE STORED IN I'IOPC 

0 07212 
007 213 
00721 4 
0 '07 21~ 
0 0721 6 
0 07217 
o o 7 e~·o 
00~2 21 
0 0 'f·2 2.2 
0 07223 
0 0'7 224" 
0 0722~ 
0072 2 6 
0 0 7 2 27 
0 07230 

oootto·o 
01 ~0 0 6 
00101G 
0 07236 
Ol~0,12 
0 0 6 f~ O 
0 0 0 0 0'3 
001010 
OC72!tO· 
O'Q,6140 
0!70002 
0.01G1'0 
O Q 7Z:5~ 
001002 
007Z62 

A 3322 1'1010 
A 332 3 
A 3 3 24 

332~ 
R 
A 
~ 
A 
A 
R 
A' 
~ 
A 
R 
A 
R 

3326 1'1011 

3327 

332 8 

3329 
• . 

3330• . . . 

ENTR 
LDA 
JAZ 

LDA 
t!II'IAI 

JAZ 

SUBI 

JAZ 

JAP 

333 1 • t"CzXX01 
0 0 7 231 00601~ R 3~32 LD~I 
0 0723 2 00 0 0·02 A · · 
o o7233 o~~o~4 A 333 3 • s ·r A 
C072 34 001000 A 3'3 3 4 RETU•· 
0 072 3S 107212 R 

~~3S 
A 3336 
A 33 3 i'
A 

• S•O 
MDl2 LDA 

SUEI 
0 07236 01~012 
007 2 ~7 006140 
0 07 2 40 0 000 04 
0 07 24'1 00101 0 
0 0 7 242 00724~ 
00 7 243 001000 
00 7 2 44 007216 
00 72 4:S 0:5:50 :54 
0072 46 0 01 0 0 0 
0072 47 107212 

A 3338 
R 
A 3 3 3 9 
R 
A 3340 
A 3341 
R 

' 

' J~Z 

JPtP 

S TA 
RE T U• 

3 342 ~ !MC =X XOO 
007 2~0 006010 A 3 34 3 M014 LDAI 
oo72:5 1 ooooot· A 
0 07 2~2 05:50:54 A 3344 STA 
0 072 ~3 001POO A 3 3 4:5 RFTU• 
0 0 7 2 :54 1 0 7'2 1 2 R 

3346 • IMC=XX10 
3 072:5~ 006 01 0 A 33 4 7 MOt6 LDAI 
0 0 72:56 0000 03 A 
0072:57 0:550:54 A 3 348 STA 
00 7 260 001000 A 3349 RETU • 
0 07261 107212 R 

3 3:50 • l"C=X Xll 
007 26 2 00601Q A 33 :51 M018 LDAI 
007263 0000 04 A 
0 07264 0:150:54 A 33:52 STA 
0 0726~ 001000 A 33:53 RETU• 
007266 107212 R 

0 0 7 2 6 7 0 1 50 0'6 A 

• • • 
• DE1'£RI'tiNE 
MO!O LDA 

xs .1 
MC12 

XIM C•1 
03 

M014 

2 

MC16'; 

M 0 1 S :· I . :· 

MOPC •1 • · 
' M01 0 > · ·. 

XIM C•l 
04 

• 

MOt1-t 

MDPC•l 
Mt11 0 

1 

110PC ' 1 
M010 

3 

I'IOPC•1 
MOlD 

4 

MCPC•l 
~1 c 1 0 

GET S FIELD 
t :. 

GET I MC riELD 
JMC=X XOO 

YES-

IrtC=XXlO 

YES 

HIC*XX 11 

, ; 

UIC=O 100 ? 

. . 
NO · 

4 ' . t 

.,DPC=O ,. 

MDPC=1 

MDPC=4 

SOURCE 

• 

33~4 
33~:1 
33~6 
33~7 
33:58 0 0 7 2 7'0 0 0 1·0 1 0 A 

007271· 0·07334 R 
007 27'2' 015 0 12 A 3-'3~~ 
0'07'£7 3 0 06 .. 1'.:50 A 3360 

J nz 

fiEMOAV 
xs, 1 
K0 2 6 

FIELD S=O'? 
VES-N DT \IALID ADDR S OURCE CONDITION 

.. 0 0 7C: 7 4 0. 0 0 0 1 4 A 
00727~ . 00434'2 A· 3 36 1 
007276 00~140 A ~ 3 6 2 
007277 01:'0002 A 
00 73 0 0 .001010 A 3 363 
0073th '007 316 : R .-· · . 

·----

LDA 
AMAI 

. 
LSRA 
SUBI 

JAZ 

XI~C, 1 
Ot4 

2 
2 

.M022 
ft. .. 

GET F"IELD IMC 

IK.C:::10)()( 

. . - · _ ....... • .- <o . .. . 

-- . ----- - ----- -- -· - ---- --- . 

S0 3 
S 03 
S03 
S03 
S03 
"' (J "' ...!r> .j 

S03 
S0 3 
S 03 
S03 
"' 0 " ~ .;.. 

03284 
o 3 e86 
032 8 7 
03 28 8 
0 ·-=· ~· 00 -.J L.. VJ 

0:::29 0 

03291 
0 3 292 
0 3 2 9 :3 
0 3234 
03295 

S0 3 0 3 297 
S03 03 29 8 

S 03 03299 

S 0 3 03300 

S0 3 03301 

S03 03302 
S 03 03303 
S0 3 03 3 04 
S 03 0 3 3 05 
S0.8 0 3 3 0 6 
S '' :'. o "" ~. n ., u - .:;, ,:.. • •" 
S0 3 0330 8 
:>0 3 0 330 '3 

S0 3 0 33 1 0 
S0 3 0 3 311 

S0 3 03312 

S03 0 3313 

S0 3 0 8 314 

S03 0 3 3 1 5 

~ 03 033 1 6 
~0 3 03:;: 1 ? 

St) 3 033 1 8 
<:- u"• "'=· t'J oj ·-=- 1 ·:. .... -.J ..... ._. _,. 

S: 03 "' ~, ·:· 
·~ .. ..,; 
~ c·· ~. .... ' .:,. 

0 ·:. -71 ·:> ( I ._ • ._. c;. .. 

I) ..,. ·:· ·:> • _.._, e, ,. 
n ... , .-, .-. ·:> 
l,l .:, ..; • .:. .:_ 

0 .-. ,.., .. ,) "• 
.;. .J '- .:.. 

S 0 8 0 3 32 ~ 

S03 0 3 ':0 'J5 •J .._, L... 

S0 3 0 3 326 

.,.. 0 .... ·-> ..:> 
S 0 3 

... 0 .-. 
·~ .. . ;. 

S0 3 
S CJ 3 

"' 0 '"' .,) I .,:, 

$ 03 

so 3 
"'0"" ¢· ·-· .,.. ( • ~. 
.,) ) .;, 

S 03 
'S:!J 3 

$0 3 
-~ n .-. • .;::. .. ·:J 

c::· L'l "" •. -:> 

0 .-, .... , ,...~ ._:, ._:, c. ,( 
0 .... ... .... 8 . ... .. ... . 

-' ... ·-
.... .-; .-.. -. ·:. 
.... -:.· .. :. t:. •. 

0 33 3 1 
0 .-..... ~ ..... 

...;. .;.. 0 c. 

0 ~. ":: ~J "' -=· • J oJ ·J 

0 3 3 3 E-

0 00::•':> 37 ..... ...., . 
0 38 3 8 

0 ':! ':> "'"9 -._. ..., . 
0334 (1 
03:::41 
0 3:::42 
0 3 3 4 :3 

0 3 3 4 4 
0 3 ~ '"'• '"'"' "" .._, 

0 .-1 .-. 4 .-. 
..;:, . .;, ·=· 

• 



. . .. . '.. ~ .. 

' E.2 YDRTE~ · LIST)N~ 

. . 
007302 0010 .62 
007~03 00732~ 
o o t 3 o.; o '0 ~ .u ·t 
c Q 710:.&. Oil ~ 0 1 u 
00 7306 Ob73ll 
00 73 07 0 01000 
00?3 10 . 007334 

. . -
. 

A 33~4 
R 
A 
A 
R 
A 
R 

•' 

33f5 
33~6 ·, 

. I 

00?3 11 
0073 1 2 
0073 13 
00?3 14 
0073 15 

3368 • 
0550:53 A 3 3 6'3 
015034 A 33 7 0 
055070 A 3371 
0 0100 0 A 3372 
0 07337 R 

.. 

• 
. . -:-

MICSift 

. ,.1 AP . 
··'""'~ ... . ... ~,~ 

IAR 
.JAZ 

.. 
1 

...IMP . 
a, t . , .... ~ .... 

.• ' . 

MD24 u 

ADDRE~ IS ALU OUTPUT 
t1t:!D S: ' 1 
X"ALUtl 
LREGtl 
M030 

STA 
LilA 
STA 
JMP 

. ' : , 

. 
PttDGRAI'I PAGE Sl 

IltC = 11XX 
.. . . ... 

IS NOT 0 L lMC=OlXX> 
"AD S::Q 
STORE ALU OUTPUT 
INTO MEI'I AVDR SELECT 
CONTINUE 

LISTING PAGE < 

REG 

00 7316 00 6 0 1 0 
0 0 0 00 1 
0 5 ~0~ 3 

3373 
A 3 374 
A 

• I'IE.. ADDR 
MD22 LD AI 

IS PROGRA" COUNTER 
1 

ron ~- • -
U U/ .,j J. / 

"O ""'" ~ P O .... , - 6-

0073 21 
.... ,.....,. ""_ ""' 
v i.J l ~ C. C. r, o ...., .., ......... 
..... ; - c_ .,:. 

0073 24 

007325 
0073 2 6 
!"'! n ~ """ """ --:> v v ; .;:, c:. t' 
0073 3 0 
0 07 3 31 
'' 0 ..... ""' """ ...... u , . .,:) ~ c; 

0 0 7 333 

"'1-"' 4 ~ V ..JU ~ 

A 3 3 7:5 
A 3376 

,.. C" • r . ..,. n A - .-. ..,. -. 
u ._t,JVI'U H .;t..)~ l 

0 010 00 A 3 3 73 
007337 R 

3 37 9 
00 601 0 A 3380 
0 0 00 02 A 
05~0!5 3 A 3 3 81 
0 1 5 0 5 €. A 3 382 
0 55 0 7 ~ ;-; 3 3 ~: 3 
001 000 A 3 38 4 
0073 3 7 F: 

STA 
LDA 
STA 
J 1·1 p 

• I'IEM AD DR 
1'1024 LDAI 

r-..-A 
"'' LDA 
:STA 
JI'IP 

MADSt1 
PR EG•l 
LR EG,l 
~1030 

IS MIL 
2 

MADS,1 
MI L, 1 
LREG•1 
1'10 3 0 

11ADS=l 

CON:INUE 

MAD S= 2 

CONTINUE 

3 3 S5 
3 3 8 6 

A 33 87 

• SET MADS=050 TO INDICATE NOT VALID AD DR 
X ON PRitlT 

SOUR CE 
CUT. 

CONDITI ON 
• THI: WILL PRODUCE THt LETTER 

0 0 7 334 00€.010 
(10 733~ 000 0!5 0 
0 07 3 36 05:i 0 53 
00 7 3 37 0 06 010 
007 340 0 0 0 001 
00 7 3 41 05~S"0 55 
00 7342 00~001 
007 343 0!54621 
007344 001000 
DIJ7 ~45 o1Q .045 

0 07346 
n ,, ""'" -:- ...... 
.VroJ"f' 

0 0 7 3 ~0 
0073 ~1 
oo7 3~ c 

. . 
01)~311 
001 0 10 
0 .07353 
001 0 0 0 
00 7401 

00 73~ 3 01~ 0 ~4 
00 73:;4 0 0 1 0 1 0 
~ o ---·~· I I ~ ._1 ...,.t 

0 07 3 :iE. 
0073 ~ 7 
00 7 3 60 
:J0 7 3 E. 1 
00 7 36 2 
;J 0 7 3 63 
00 7 3 64 
0 0 73 6~ 
00 7 3 6€> 
0 0 73 67 
0073 70 
0 0 73 7 '1 
0073 72 
00 7 3 7 3 no-- ...... i.) /~( '+ 

('0737 ~ 
0 0 737 6 
00 7 3 77 
007 4 00 

0 0 7443 
0 0 200 0 
00 7 7,4 
0 0 1 00 4 
0 0 7 40 4 
(1(1 5 (10 1 
0 :54 6 4 0 
0 1~ 0 ~4 

006 14 0 
000 0 0 3 
001004 
0 07401 
0 1 ~ 0 7 0 
14:; 0 42 
0 0 1 0 1 0 
0 0 737 :" 
0 01 0 0 0 
0 0740 1 
00 ~10 1 
0 :546 23 

M026 LD AI O ~U 
A 
A 
A 
A 
A 
A 
A 
A 
R 

1'1030 

3 3 90 
3391 
3 392 
~393 -

3394 ll! 

. 
) 

STA 
L ilA I 

STA 
TZA 
St(.l 
J MP 

33'3~ • CDI'IE HERE 
A 3 3 96 M032 DAR 
A 33~7 JAZ 
R 
A 
R 

3398 J MP 

3399 
A 3 4 0 0 

• I'ICC!l = 1 
MD34 LDA 

A 
R 
A 
R 
A 
R 
A 
A 
A 
A 
A 
A 
R 
A 
A 
A 
R 
A .... . "::. 

3 401 

3402 

34 0 3 

34 0 4 
3 4 0 5 
3 4 0 6 
~4 0 7 

3408 

3409 
3 410 
3411 

3412 

, A -..J ,_ 

CALL 

JA N 

TZA 
S TR 
LDA 
~ Ll !II 

J A ti 

LDt:l 
SUB 
J AZ 

JMP 

INCR 
<'T n ... . ... 

I'IADS•l 
1 • 

• 

MCCO•l 

MLIP 1
' 

1'1070 

. 
I 

IF' MCeD IS 1 

MD:34 

~036 

MOPC•1 
1'1r.l ~ 0 

MOOR 

M03S 

MPL£ 
I'!CPCtl 
3 

1•1 0 3 6 

LREG•l 
P RF: Gsl 
lr. + 4 

i·10 3 6 

1 

• 

... .. . 
..,; .. 
• 

'SET I'IEI'I.tONDlTION CODE 

TO: AC TIVE BUT NOT DD NE 

CLEAR COMPLETE MEMORY FLAG 
ND -R TN VIA LI S TI NG RO UTINE 

TO N · <MEMORY 
I'ICCD=l 
YES 

ACTI\IE) 01 / 21 / 75 

CHECK FOR COM P LETION 

KERN S 

PIEM DP I S XFER ALU- DU T TO M! L/ IR Gl 
YES 

CV~RRIDE ? 

YE!-

CLE AR MPL E f LAG 
CH EC K IF ST ORE REQ 

NC 

IF LREG=PREGo 
'( E S 

NO 

SET MPLE 

A 3413 
A 3414 

341~ 
A 3416 

00 1 000 A 34 1 7 

• PIE"CR Y 
M036 l tl R 

J r1 P 

MPLE 
REQUESTED OR 

i'iC CO,l 
ACTIVE 

00 740 1 
00740 2 
00 ., .. ""'"' I' ... ll .;.. 

()
AW I"\ WD' 
.. .J U ..J..j 

00 741 :} R 
~1 c 40 

3 418 • PICC D=l ~ITH OVERRIDE 
00 74 0 4 0 02 0 0 0 A 3 4 1 9 M038 CAL L MD l O 
007 4 0 5 0 0 72 1 2 R 

3420 • 
00 74 0.6 0 01 0 0 0 A 3 421 
8 07 4 0 7 0 074 01 R 

JM P M03 6 

UPDATE MEMOR Y CONDITION CO DE 
CHE CK FOR Pi EMOR Y CO MPL ET E DR ~AIT 

DETE RMINE MEMO RY OPERA TI ON 

~AIN T AIN OLD ADDR SOUR CE 
SE T MCC0=2 AND EXIT 

3 422 • 
3 42 3 • 
3 424 • ENTER HERE IF MEMORY IS REQUESTED OR AC T IVE 

0 07410 
00 7411 
:)0 7412 

,..~ -AlIJV( ..,. ..J 

0 0741 0 R 
34 2 6 
3 4 2 7 
~ 4~"" .:> 0:. 0 0 0 ~ 0 0 1 

0 :54:5 53 
0 1~ 0 ~ ~ 

A 
A 3 4 2 9 
A 3 4 30 

007 44 3 R 

• 
;1 0 4 0 

"EMO RY CYCL E COMPLETE ? 
E QU lt! 

TZ R 
STA 
LDA 

M:.. IP 
MCC D•l 
"' T" ~ rr t r 
MO ~ O 

... ~ . . . 

CLEAR COMPLETE MEMORY FL AG 

IF" MEMORY DONE 

. . .. ..... ~ . ~ ... _. ... · ~·~ ...... ·- ···- ····" . . .~ .· ........... .... __. ...... -·-~ ... -·- -- - -· _ ... -· ..... . .. ~ .. .. , ........ .......... . .... ........... ........ ,., ...... _ ... ____ _.._ ......... -..... ··~ .... - .. . - .. , .... _ ,, '"'· ·-·-··- ·- ... . - - ~ ... ~ .... ,_ .. ,.. .... _ ... .......... · •·· · ·'·'" 

• 

397 > 

S 0 3 03 3 49 

S:0 :3 0 33 5 0 
:::;o3 o :::3 51 

S03 
<:'Q "? ._.. ·J 

.. -. .... ........ 
•..!'- IJ ,;_. 
":· ... , .... , 
,:. u . .:; 

<-· I) ..., .:;, ~ 

~ •"! --=· ._;. l.· ·-· 

.. -. u· 'j ·.> ·J 

.... r. .- . 
~- u .:J 
::-. n ·:. 
. .,;.. '"' ~ 

·:""' n .... 
... .• ..;t 

0 3 35:3 
03354 
0335 5 
0 3 356 
1,-, .- •• ., 5 -, 
'-' .;. • . _, . I 

03358 
0 -:;.-:-•<> 

,._, o,J ..J J 

03 3 60 
0336 1 
03362 
U- ·:·~6'71 

oJ -· ·J 

r.-.-.6 ·' u .;.t ..:· ..,. 

0 3365 
r. .... ""\ .- , 
IJ .:_o ·;) b b 

l'l ~. ~, 6 .-. . - -- -· ._. .... 
0 -...... . ..- ''"" ..,: • .;) 0 =' 

,, .-. ~ . .., ,., 
v .:.· ..;. ,. -

03371 
U
~ ~. ~. 7 ,~ 

:,.JtC 

0 ........ ...,. 3 .;; ..:J , . . 

0 3374 

F" :.:~·-~lf.~ll! 

F lil;'« lf.*-ti~*-*

S03 03376 

f lf. liOI! ll liHI! ll! !It 

S03 033 7 '3 
·':"· 0 "=' 0 ~. ':! r. fl ·.> ,_. .;j ._. 0 • 

0338 7 

f ~ :.::«if. ~ ~ll!ll! 

F :..ll!:or.lf.w.w.•~r. 

f lf. lf. lf. lf. lf. ~HI! lf. 

F :.; * * lf. lf. ~: liE :.: 

F ~**••••*-
F ~ ~' '« "' lf. * ll! ~ 
F 'f.i ~ "f. lf.ll!lf.ll!!l! 

F 
F 
F 
F 
F 

F 
F 
f 
F 
r 
F' 
C' 

' 
F 
F 

~~ ······· lf. ll! :.llf.'f.lf.lf.*. 
• ., '6 " "" ,., ,., "" ,.. ,.. ·"· ... ....... ~. ;., ,, .,., .~. 
~ .lli :to' lf. ~UI: lf. lf. 

'~ :« • * • :.: lf. lf. 
-:"" ('\ .-. r. ..-• ...., 9 ..• 
...!- ·~· .:;:. • .. • ~ .;. .;:,. 

:£(; 3 03394 

o:::395 
03396 

"(1·:· ' '" ""' 9-·~ • .., t_; • • ;:. .;;, l 
<:· r. ·') 0 'j ~, 0 <:'I • .;. ;J .._, .._, ..:, 7 '-' 

lf. :.. :« iii :+: lf. lf. lf. 
~~,.~ "' """"'"" ;y.: ,"9, ;.., 1F. ...... .... ... • ~ 

lf. 't' :« lit ~Of. lf. lf. 

"tf :f. * il: lf. le(;!t ll! 
.: ~ :'f. ~lf.!IEJJ! ~ 

:.: :t. "- lf. lf. lf. lf. • 
~-~ ·~~- ~...,-~ ~ ~. ~. ~ ~ ~ ~ ~ 

:.i~ :t:lf..lf.ll!ll 

:t< * 't: * lll! .. ll! ll! 

• 
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E.2 VORTEX LISTlHG MIC S IH PROGRAM PAGE se LISTING PAGE ( 388) 

0 07416 015006 A 
0 0 7 4..17. 0 0 1 0 1 0 A 
o o·~~- o o 7423 R 
007421 00100 0 A 
007 422 007427 R 
007 423 015012 . A 
o o74e4 oo5311 A 
007425 001010 A 
007426 00743~ R 

3433 • 
3434 
343~ 

3436 

34:37 
3 4 38 
3439 

3 44 0 • 
00 7427 
0 0 74 30 
007431 
00 7432 
00743 3 
00 7434 

A 3441 "041 
R 
A 3442 
R 
A 3443 
R . 

• 

R 3444 rtD4~ 
I 3 445 

&IAIT F"OR 
lDA 
JAZ 

J"P 

LD A 
DAR 
JAZ 

"EMDRV DO,.E? 
xs- ,1 
!1!+4 

1'104"1 

XIMCd 

MD4S 

PENDIHG ME MORY REQUEST? 

IF S=O 

CAL l MREQ AI'IY NEll ME,.DRY REQUESTS 

1'107 0 

1'1045 

,. 

HD• RETURN VIA LISTING ROUT I NE 

CDI'IPLETE CURRENT REQUEST 

"EHDRV COMPLETION COUN T 0 0743~ 
007436 
0 0743,. 
0 07440 
0 07441 
0 07442 
0 07443 
007444 
007 445 
0 07446 
007 44 7 
0074~0 
0 0745~ 
0 074~2 
0074~~ 
0 0745( 
0 07 4~:5 
007 456 
0 074!57 
:J0 7460 
0 07461 
00 7 46 2 
0 07463 
007 464 
0074tS 
007 46 6 
0074 67 
00 747 0 
00 7471 
007472 
007 47 3 
()0 7474 

00 20 00 
007 6 6 3 
001 0 1 0 
01004~ 
0 010 00 
0 0 7435 
007435 
017000 
0 550 55 
005101 
054:524 
00100 0 
0 10045 
00200 0 
007646 
01~0~4 
0010 10 
007475 
00~31 1 
001010 
00 7~25 
00~311 
001010 
007~ 32 
0053 11 
00101 0 
007~36 
0 0~311 
00101 0 
007~~6 
002000 
0 1!5 406 
000003 
007472 
0~ 10 00 
00~~00 
1 2024 0 
1467~3 
130663 

A 3446 

J A~ 

J I'IP 

EQU 
lDA 
STA 
It!CR 
S TA 
JMP 

PITV P 
MCCO•l 
1 

SET COMPLETION CODE TO COMPLETE 

0 0747~ 
007 4("6 
0 07477 

. 
' . 

0 150 34 
0 5~0 ,6 
0~!5 051 

A 3447 
A 3448 
A 3449 
R 
A 34~0 "0:50 
R 
A 34!51 
A 34!52 
R . 
A 34:53 
A 3~:54 
R -
A 34!5:5 
A 34~6 
R . 
A 34~7' 
A 34S8 
R 
A 34~9 
A 3460 
R 
A 
R 
A 

. 
' . . . 

P. 
A 
P. 
A 
A 
A 

3463 MD~1 

• 

CALL 

LDA 
JAZ 

DAR 
• JAl . 

DAR 
J AZ 

DAR 
.J AZ . . . . 
DAR 
JA Z 

CALL 

JMP 

DATA 

3464f 
3465 

A 3466 
A 34&? 
A 3468 

• f'IDPC~o: 
rt051 l.DA 

~TA 

ST A 

MLI P 
MC7 0 

PIDPB 

MOPC•l 
MDS2 

MrJ54 

MD 56 

11058 

SET CDI'IPLETE MEMORY fLAG 
RET URN VIA L I STING ROUTINE 

I'IOPC =O . . 
MOPC=l ? . 
YES-
' MDPC= 2 ? 
VES-

"OitC=3 7 
YES~ 

I'IDPC=4 ? 

. 

M060 v~s-
.I • ' •• 

CONTINUE SIMULATION 
. 
"'UHDEriNED CPCODE 

• ·' . . 
K,ER AlU OUTPUT TO MI L & IRG1. 

~~LUd 
I'IIL' 1 
JP.G1•1 . 

3461). • ESTABLISH TMU~ liT 11: "ILl~= $l·G"/IHDIRECT BIT OF I'IEM 
A :347'0. f'l053 LDBI 

3471 
3472 

3473 
347 4 

. .;.:.· 

347S XS41 
341'6 
3477 

3 47 8 

l!IA 
JAN 

T Z ~ 
..IMP 

IP'tCR 
S TA 
CAL L 

JAZ 

TMUX ADDR or TE S l CONDITIONS TABLE 

0 1 
1 1 ' 2 
MRE G! 

. \ . 

l 

GET MIL REGISTER -

AP'tV MEM RE QU EST 

ND-

LATCH 
o o 7 ~o a. 
007 !501 
oo750e 
007503 
007 504 
007 505 
0075 0 6 
0 0 7507 
007'510 
0 0)'511 
C07512 
00 7~1 3 
007 514 
0 0751 :5 
007516 
0 07517 
o o 7 5 eo 
0 07521 
C'0 7:52C: 
007523 
0 07 524 

006020 
0006 41 
01~0~6 
001004 
007510 
005001 
ao 1ooo 
007511 
005101 
0:5 6013 
0 0200 0 
00 7 6 6 3 
001010 
007~2 0 
00 1 0 0 0 
007206 
00 500 1 
055 05 ~ 
0 544 4 2. 
00100 0 
0 10 0 45 

R 
A 
A 
R 
A 
A 
R 
A 
A 
A 
R 
A 
R 
A 
R 
H 
A 
A 
A 
R 

3 47 9 JMP M.OC4 YE~-GD DETERI'ItHE MEM. OPERATIOM 

0 0 7:5!5 0 16000 
Oo .., C'_ , 

· ,~...J c.O 

0 07~27 
007:530 
0 07:531 

007:532 
00 .... ~ ... ;·- ..,.) .;, .;:, 

007~~ 4 
0 07~~5 

o ~~C:i6 
0::1~0:5 1 
001000 
007~00 

0160 01! 
05~05~ 
00,100 0. 
(107:500 . ~· . 

3480 

348 3 

3484 
A 348:5 
.:; 3 4 86 
A 3 487 
A 3488 
R 

3489 
A 3'490 
A 3 49.1 
A 3492 
R 
. 

00 7:5 3 6 00200 0 A 
0 07 ~37 007622 R 
0 0 7' ~ 4 0 0, 1 ~ 0 3 4 ~ A 
0 07:541 . 0':5600'0 ' A 

3493 
3494 

3495 
34t96 

• 

TZA 
STn 
ST A 
JMP 

I'ICCOtl 
~1 L l P 
1'1070 

SET MC CO =O 
ClEAR COMPLET E MEMOR Y FLA G 
RT I1 VIA LIS TIHG RO UTIHE 

• "OP C=l :READ rROM MEI'IORY TO :1 IL AND J RG l 
1'1054 LDA 0•2 B REG CONTAINS MEM ADDR 

STA MIL•l 
STA IRG1,~ 
JMP "0~3 GO CHEC K ro R MEM RFQUEST . ' .. ' . .. .. 

• "OPC=2:.tAI FR O" "["DRY TD MIL . 
~D56 LDA o,z B RE G CDHT~IN S MEM ADDR 

ST A MIL 'I 
JMP !f!0~3 

• UR!T£ 1&-I!T ALU OUTPU T TO MEM OR Y 
MD58 ~ ALL PMEM CHECK PRDT ~ CTEC "EMORY 

L. DA ' · XALU' 1 
S T A ... J 0 , 2 ~ I · R £ G • C C " T A I H S 1'1 E 1'1 n D DR "' 1 A " 0 P B , 

-· .. . -

---- - -----

F 
F" 
F 

F" 

F" 
r 
r 

F 
F 

F" 

F" 
r 
F 
F" 
F" 
F' 

F 

... ., •• !!! ... 

lf.ll!ll!ll!ll!lf.ll!ll! 

•••••••• 

!l!!«lf.!l!ll!ll!ll!!l! 

* :« lf. ll! ll! !IHI! ll! 
liHI! lJi ~ IIi IIi lJi ll! 

l!n• * .: ll! ll! ll! * 
"' ll! :.: • ll! • ll! ll! 

1!!1 •• !I! •• !I! 

••:.••••• 
lf.!I!:«W.!I!ll!ll!ll! 
ll!:«lll!ll!,ll!ll!!l! ........... -. 
l!! :•u: • • !f. :« ~ 

S03 03 401 

so 3 
S03 

. 
<'Q" ~ .;, 
s: u· . ., - ._, 

SC3 
S03 

03402 
03403 

03404 
03405 

03 4 06 
034LJ7 

03408 
03 40 9 

$()3 03 41 0 
~03 03411 

S03 

S n.-. u ,:.. 

S 03 
<:' 'J -=· ._ ... ' ....., 
.,-. ("I ·-:> ._.. .... 
~ ,-, ·J 
·-· " ' ·J 
:"\ .- .-. 
:::. \,1 ~· 

034 12 

0 34 1 3 

03 41 4 

034 1~ 
034!6 
034~7 
o::: 41 8 
U.. .'j. ..4 i .:-, .. ~ .. , ...... 
U' ':• I'! ? .. , 

o.) 1' ~ '• 

S03 034 21 

... 0 ,., ' . ..... .. 

... ,.) ··;, 
v - •..1 
- . {1 "'=' 
':- v ··~ 

~· ......... ...;. l: ,,:. 

<:- ( ' ·:· ._.. . ~· 

0 ·:· 4 ·:> ·=> .... '- ... _ 
rr'=• 4? ·"> !.,: ... ,~ ~ •• ,) 

034E:4 
0 .... d., ... 

.j , C, •• J 

I) ., ... ·:> ,. 
.. . --r L. r::• 

0 ..... .. - .. ..;,. ,,. c. / 
0 ..,4."8 

...J L,- ' 

0 ?4-:>q ""' ~ .. 

o :;: 430 

03 43! 
0 : . .... .., ~, 

...., .... ·-· -"' ,., "' .. -.... ... "' ""· : ... ;y; lilt .... , .. , ... . "\:: 

s: I) 3 0 3 4 3 :3 

... 0 ..... .,:.. ..,;. 
't'- ,., <""') ·- ..... .... -.... -·.> ... J ..;. 

~ ~ ..... 
.,!. '·' -~ 
-~ 0 ..... .::. ..;.. 

-.... .., 
·~ ~i .::J 
,. 1• ·: 
~ v" 
"" I'\ .-. .~ u ;. 

:::o 3 
~03 

03·~·34 

0 .., 4 ~ . .:;, 
<J • .,:. •' 

03 44(1 
034 4 1 
034 42 

0344~>, 
03 44 4 

03445 
03446 

.. 

• 



• 

E.2 VORTEX LI~TING MJC~IM PRDGRAH ' PAGE 53 li S TitiG PA GE < 389 ) 

007 54Z 
(' Q.15 .~. 
0~-
0 0 7~ 45 
"07:5 46 
00?5 47 
u075 :50 
007:5:51 
00 75 :52 
no -~r.... . t'...J .,J..:;, 

(< 0755 4 
:) 075 5:5 

3 497 . • IF' 
014461 A. 3498 
005311 A 3 499 
001002 A ~500 
007550 R 
001000 A 3:501 
0 07:500 R 
01~034 A 3 :502 
0~50:51 A 3:503 
0050 0 1 A 3:1 04 "059 
0 :54 4j 0 A 3 505 
0 01000 A 350 6 
007:i 0 0 R 

3 ~ 0 7 • 
3508 • 

A 3~0'3 1'1060 
R 
A 3 510 

•• • 
;. t ' . • 

MPL£ 
'-: fJ A· . 
DAR 
JAP 

SET, WRITE 

JMP·· 

LDA 
S TA 
TZ A 
ST A 
Jl'tP 

1'\P u:.. 

... 
MD:s-3 

XALU •1 
IRG1 d 

~: f-' L E 
1'10 53 

• 
OUTPUT INTO IRGl CFDR PIPELINE PU RPOSES) 
! . .. 

IF MPL E SET 

GD CHECK FOR MEM. REQ UES T 
.., . 

CLEA R I'IPLE 
GO CHECK FOR I'IEM REQUE ST 

WRIT[ ALU OUTPUT AS A BYTE TO MEMORY 

CALL PMEM 

F 
F 
F 
F 

F 
f 

I!J!J!I!lf.ll!lf.:« 
~~·w.w.w.•* 
ll: ., J! lt: .. :t' .. .. 
lfi:t.:.l!E:.!J!ll!. 

(I "=' .:! C' i 
...... ...,.. ..... 4.-

S03 03 452 
.......... 0"'4 "" '? ._... "' ,;; ..;, ..; ·-· 

J! »' :f. • :.ue' '« • 

lf.•:t••*· ~ 

"" u·· ·:o - -· ... r; ~· .:>' ..... 
"0 .... 
~· t • ...:· 

... 0 ~. 
~ ..:.· 

03 455 
03 45 6 
() "'4 -=' .., 

.,:) ··-' l 

1•• "=' 4 r= .... 
!J -· .. J 0 

':'07 :5:16 
0075 57 
007560 
007:i 61 
no..,. ""E"' 

002000 
007622 
01506 0 
00101 0 
007565 
00 1000 

.... ~-1· ., ..)..,) ~ 

L DA 
J AZ 

CHE CK PROTE CT ED MEMOR Y 

GE T BYTE DE SIG NATOR 
l=RIGHT BYTE O=LEfT BYTE c. 1 0 3 03 459 

.. , -. ._ R 
... " .., -=' e. ..., ·.· .... ,. ~' .;.. A 3~ 12 J MP ~1061 c. l Q 3 (13460 
007':i6 4 
o.,075 6:i 
r,n·.•c;.: r 
. · vr w VO 
.... ,... ...... ""_ 
•.V I ..J Ot 

L n'7 C: 7Q 
V I ..J I 

.... n -.--1 . ; iJ ,· :J ,. 

~o .... -- .... U I....J.' C 

007~73 
00 ..,. .. ..,. .. 

,. ...J / ~ 

'10757 5 

,, " .., • - E •,) v ,. .._, t' • 

t"l '" ·:- C' ~ ~ 
UU / -.)1 , 

00760 0 .. ,., ..,Lc • ,,;Jt' ':' L 
n .... ... ,o ..., 
i.• u •" 0 c. 
IJ0 7603 
0076 0 4 

. 

0 1 6000 A 3:51 3 
1 c-,.:!.r!":''1 ; .,. ~c• 14 ....,, ...,. •.• .._, J. H . ...,. ._ 

0 :54 027 A 
0 15034 A 
1:5 4 027 A 
1340C:4 A 
056000 A 

3 516 
- t~t · ..., .:; _, ~ , . 
3~18 
35 1 9 

Oo lnuOO ~ ~ - .... o ... H ..;, • .) C. 

00 76 0S R 

0 16000 
1 !5 4(; 21 
054 0 16 
01503 4 

352 1 

..... c:.-~ 
..::--.JC.J 

352 4 
•• • C' ,.... II:' 
...,) ...J c. ·.J 

1~4 015 A 
1 3 401 3 A 3527 
0 56000 A 3528 

U0760~ 81441 6 
3!529 

A 3530 
A 3~ 3 1 
A 3~32 
R 

0 07 6 0 6 Q0:5q11 
iJIJl6 07 . 001002 
007610 
0 0.7 q 1 
~07 61 2 

00 7613 
007 6 14 
O'J76 1~ 

U076 16 
G07 6 17 
uo 76 eo 
00 762 1 

0 0761 3 
9 01000 
00 7!iQ O 
01600 0 
0:5 ~0~1 
0 0 1G OO 
0 07 :55 2 
000000 
00 03 77 
1 7 7 ,40 0 

A 3·5 33 
R 
A 35i14 
A .353 5 
A 3:53 6 
R 
A 
A 
A 

3 ~37 
3::138 
3!53 ':j 
3 :540 
3::1 4 1 

. l 

LDA 
A t1 A 

LD P. 
At! A 
:::RA 
S TA 
J ~" .... 

0' 2 
t10 6 :E: 
MOo A 
>~A LLI J 1 
M06C 
M0 6 A 
o . 2 
MD62 

ll RIGHT BYTE 
MOE-1 L DA 

ANA 
STA 
LDA 
MIA 
ERA 

. S TA 
• 1,_. 1'1F'LE 
MD62 LDA 

DAR 
JAP 

Jl'tP 

0 , Z 
ti 06 c 
f·! 0 6 A 
X~~ LU , 1 
MD 6 t 
i·1 0 6 A 
0 ' c: 

S£T, PUT 
MPLE 

MD~3 

LDA O d~ 

MC6A 
I'ID6B 
1'106C 
• • 

S T.A I R G 1 , 1 
J MP 1'1 0~'3 

DATA 
D.A T A 
D AT ~ 

~ 

!) 

03?7 
0177 400 

B RE G CONTAIN S MEM ADDR VI A MO P B 
GET RIGHT BYTE THAT " S IN MEM ORY 

STORE LEfT BYT E OF 
AL U-OU TPUT AL ONG W! TH 
RI GHT BYTE OF ORIG INAL 
&.1 0 ;:; I: I N ME M 0 R Y • 

' 

.. 
~· 

IF' MF'LE SET 

IRG1 <FO R PIPE LIN E 

· Go CH ECK FOR MEMORY REQUEST 

.TEMP STORE 
MAS K 
LE fT BYT E MASK 

PURPD SE S> F 
F" 
F 
r 

F 

c. 1 

S03 

<:· (' ':• ... • • ._I 

<;' i"• ·':· 
• :1- ·-· ._, 

~· u·· ·:· .. ..... 
.. -. .... . -. 
~ ..... ; . 

~ 'l " . ·.:- t_ .;.-

S: 03 

0 3 461 
) 

-A • ~ 
t ..::· "tbC . 
,.. "" 1 •• - - . 
1.,1 • .;.. '-t 0 .;. 

0 34 6 ... 
,., .-. -~ ~ -=: 
·- .;:, "T • · ' ._, 

03 ~~E.t. 
0346~ 
0346::~ 

0 3 4 6 '3 
03 47::i 
0 .... ... ..., • 

.,J •t (' ~ 

0 ~. 4 -. ~. 
.,) /~ 

(I ':• 4 "? ,•, .... .... , ... 

r, ~· . .·· ... . ~ 4 ·- -
~ ...., .- .. \ 

s o::: ~ :3 4 7 1:. 
~ »' * .. :.: l:: • :t< 
~: ~: :« ... :.1. ,.., "' 
"" ·- · ~ "' 'ol ..: ... '-' ,.., ...... ... ,., .... ., ....... . 

S:) 3 

... ;) ~· : ._, 

C' ·:· . -· 
·-: ~ -~ ._. ._, .... 

0 "" ,.. r . • 
~' ... oj 1 

0 :3482 

03 4 86 
0 3 487 
,.l ~ ·4 -:'! 0 '· "'' ·-· . ., 
C '"'LA 2 -:'\ 

..) .. - . 
3::142 !I! SU BROUTINE TO CHECK lf ME MO RY RE f IS DUT ~IDE DELAR ED MAIN ~ E M DRY S C3 03 4 9 0 

007622 
007623 
(107€.2 4 
00762~ 
1)0?62 6 
eo762 7 
00 763 0 
0076 31 
.... . '"lo-»6"' 2 1.,1 v I' .;.. 
..... ,.. ~ , .......... 
-.; v ro ..;,-=-
nn'7 "'"'4 ._, ..., , 0 .... 

,1 .... ,6 .... . 
'· - IJ ; .;. ...J 

')')763 6 
007637 
.,~ .. 6·'0 
1.) v ,.. ""' 

00 7 64 6 
1) 0 764 7 
('\ "' ... ,. ..- " v v t" '="' ._, v 

• .... A4 • • ;. ...J ...,. 

3~4 ~ • 
':) C 4 • -
·-· ::J t. "' 

CALL!I1G 
LDE 
CALL 

SEQU EI1CE 
MEMORY ADDRESS 
r MEM 

•• 35 4 7 • 
3 :5 4 8 • 
~"' 4 "' • 

RETU RN-- It ERROR,ERROR ME S!A G£ AND EYPA S ~ RE AD /W RI TE 
·- • ._I =' 

0 00000 
00 ~02 1 
00614 0 
00 0000 
0 0100 ·1 
007 6 3~ 
00 ~02 1 
006 14 0 
000 2 0j 

A 3~~ 0 f'ME:M 
A 3~::11 

A 3552 
R 
A 
R 
A 

3::1 ~ 3 

...... .. .. 

.j...J..,) ... 

A ~55 5 
R 

001004 H 3~5 6 
1 C7 6 22 R 

.0 0 2 0 0 0 A 
01:540 6 R 
00000 3 A 
00764 3 R 
0 0 100 0 A 
007 5 00 R 

3 :5:58 

·' 

PM1 

1c024C. A 3 5~9 ~rAIL 
146?23 A 
1 30 664 A 

• • 

E ri T R 
TBA 
SUF I 

JAN 

T B~ 
SUBI 

JAN• 

CAU. 

JMP 

DAHl 

MI1E M 

PMl 

!. MLT R 

PMEM 

1'10:53 

• MS14" 

3 :560 
3~61 
3562 
356 3 

• GET MEM ADDR S TORED 

000 00 0 
0 15053 ,..,.., ... r. 
v \.' '=" J. ~ .• 

A 3 564 
A 3 565 

• RETURN UITH ADDR IH 
r'1 OP B nl T R 

LD A 
"' .. t:· I ..,) 'J p 

1•1A DS,1 
3 

MEMORY ADDRESS 
ST ART OF MA :~ MEMORY 

BELOW MAIN ME MOR Y 

TOP OF MAIN MEMORY+ l 

ME: t1 CRY ADDR OK 

OUTPUT E ~·ROR 

CONTINU E SI MU LA TION 

MAIN MEMORY ERROR 

IN L RE GI S TER 
B REG. 

GET ADDR SOUR CE 
VA L ID MA DS ; 

CODE 

D0 7f 5 2 001004 
00 76~ 3 0076:17 

A 35G7 
R 

JAN NOP 1 

.. .... . -. ..... ..., ..... ... .-. . 
' .il •,I .;,• i) .;o "t ';7 ,a. 

- , ... 
- 'J .;, 0 3 49::; 

• 0 - :· 

... •• •j 1~. ? 4 .;;. --.• ..... _ .... , 
'\"' ... ·~ 
...... '·' .;. 1) "'4· g~ • ..:> • • 
("1 f • •") .... .... ·-· 034 9 ~ . 
-·· ~ .-. i t "jo (! .:, -~ 
.. • :.· ·-· *J '!' _., 

.. - .-. ;,. ,.J .;. 

<C' ........ 
'• I ' . • , 

·- * -

o? .-• . •• 

·~·· .;. 

-,., -.,!1. IJ .:J 

.. .. · . ..., 
·> '-' .;.. 

:s: .... ·:• 
'.1 •J 

~- ., ..., 
.. ~. 1.J • ., 
• • J" .-. . . . 
~ ~· 
.:- .·. .., .. •,_: .;, ... , .. . -. ... ·' .;,-
:"• .·. ·:· 
·~ · .. · _, 

. ' ·:: :;· 
~. 0 .. ' . . ...,. ., ; 

n ~ t:"' '" ""' ') ·~ ..... 1,.' c. 
!) "C'o·· ~ ·.J .3 

n '""•C',.. ,. 
IJ .;1 ,_1 .• • ;-

"' .... r: .... f;:" 
I) ...:• • .,1 t..,; .,I 

03 ~ 06 

' ' ... , c · .-. -, v .j ·-' • .. • r' 

'J' ... .J c:' .-, ••• 
I <J ._1 '~ ·~ 

' l "c-rl r. '· .;:. ._, ·- =' 
( j ':• c i 1·· .. ..., _, .. .. 
.·, --:·c:- 1' ._._, ._, __ _ 

l., 'j c:, 1 ·';l 
.,# ... • 

••• --:. t:' c ,. 
v <oJ ·-· i .,. 

0 "' "" 1 -=' . j .... ·-' 

M'"' --v o ~ .. ·-·--·-----,00•·-·-,.-o--..oo ~ .... .-._, ____ _.. .. ..... _,,",_,_,,.........__ .. ___ ,_,..,.,., ___ ._,, ___ ---..---..-.... -- --.., ,.-.A-- -· -4 • .,.,_..,_,. , - --·--··· 

• 



., 
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E.2 VORTE~ L·ISTIHG MICSI" PROGRAM PAGE 54 . LISTIHG PAGE < 390 ) 

o·o 76~4 
0 ~?6;$:i. 
0 ....... 
007657 
007660 
007661 
007'662 

3~68 • 
00530~ A 3~69 
001000 A 3570 
107646 R 
015070 A 3571 "OP1 
o o ~ ·o 1 2 A 3 ~ 7 z 
001000 A 3573 
107646 R 

3574 !I 
3570 • 
3~76 • 
3577 ll! 
3578 • 
3:579 • 
3580 . • .. 
351U • 
3~82 • 
3583 • 

A 3584 "RS:Q 
A 3:185 
A 3586 
R 
A 3587 
R 
A 3588 
A 3589 
A 
A 3590 
R 
A 3591 
R 
A 3592 I'IRE2 
A 3593 
R 
A 3:594 I'IREl 
R 
A 3:595 

SET ADDR 
DECR 
RETu• 
LDA 
TAB 
RETU• 

TD 177'1'1'1 
oe 
l'tOPB 

LP.EG•1 

I'ICPB 

'• . 

AS DEFAULT IF MADl "QT 0~1•DR 2. 
J•-1 

SUIRCUTiftE TD C"ECK FOR l'tEI'tDRY REQUEST 
CAtLIHG SEQUENCE 

LDX ADDR Df DRC" 
CALL PIREQ 

RETUR"s A REO=O=HO R£~UEST. A=-t=REOUEST 

. . 
EtfTR 
LDA 
JAZ 

JMP 

LDA 
SUB I 

JAZ 

Jf1P 

DECR 
RETU• 

CALL 

I'IREl 

XI"Ct1 
04 

MRE4 

0 1 
I'IREQ 

11COR 

I'IR£4 

S=O 

AND 

. ' 
IS REQUEST 

SET A=-1 
RETURN 

OVERRIDE ~ 

Y£S -THEtt ttC "EI't REQUEST 

007663 000000 
00.7664 015006 
00766:5 001010 
007666 007671 
007667 001000 
007670 00770 3 
007671 01~012 
007672 006140 
007673 000004 
007674 001010 
007675 007700 
007676 001000 
007'677 007741 
U07700 00~301 
007701 001000 
007702 107663 
0 07703 - 002000 
007704 007754 
007 705 001004 
0 07'706 0077~1 
007707 0.15006 
00771CI 005 3 11 
007711·00101Q 
0 0 7712 . O.P77i) 0 
0.9 7 713 · 0 0 5 :S "1 1 
0 0 7 7 ~ 4 ·. 0 0 ·1 "ll 0 
007715 . 0077-!Q 
0 0 7 ,. 1 ~ 0 .0 ,1 0 0 0 
00:."'717 OOV'7,33 

R 
A 
A 
A 
R 

; I . 

JAN 

LDA 
DA.R 
JAZ 

- . 

A · 3'99. 
A 3 .~9J " 
R 
A 36.01 
R 

' .. 
• .. ' 

DAR 
JAZ 

J MP. .. 

S•l . 

)($,1 

I'IRE2 

• 

I'IRE3 

. 

S;: 1 .? 
YES-THIS IS "E" REQ 

S=2 '? 
' YES-

~-.., ->- .... 

• 

,• 

. I . 

. . ~ " . 
oo7 ?ao \: ot50Q5 A 
0 0 7 7 ~;1 · 0 0 1 0 1 0 A 
0 07 722 007700 R 
007723 .. 00.2000 . A 
0077'24 007744 R 
007725· 001020 A 
00 7726 00773~ R 
007727 OQ,lOOO A 
C 077 30 007741 . R 
00 7'731 OO~OOQ A 
007732 0077 00 R 

3602 • 
3603 
360~ . 

LDA 
;;~;;. JA~ . 

XT,1 
11RE2 

T=O ? 
YES=NEI'I REQUEST 

360~ MREZ 

3606 
I 

3607 

3608 
I 

' . . J .l. 

CONDJTIDH SP[CIFIED BY G IS FALSE ? 

ttO-NC REQUEST 

I YES REQUEST 

3609 
002000 A 3610 
007744 R . 
001020 A 3611 
007741 · R . . 
001000 A 36li! 
007700 . R 

• . S•3 
~) 0 7733 
007 734 
00 77'35 
007736 
007737 
007740 

"REI CALL 11REZ 

I'IRE4 

I'IRE2 

CONDITION SPECIFIED BY G I S TRUE ? 

NO-NO REQUEST 

3613 • 
0 0 7741 005001 A 36l4 11'1RE4 
007742 001000 A 3610 
007743 107663 R 

007744 
00774:5 
007746 
007747 
007750 
0077'51· 
0077:52 
0077:53 

.. 
. . 

000000 
015007 
0 06120 
000641 
005012 
026000 
001000 
107744 

' 

3616 • 
3617 • 
3618 • 

A 3619 l'tREZ 
A 3620 
A 3621 
R 
A 3622 
A 3623 
A 3624 
R 

JBZ 

. J"P 

TZA 
RETU• PIREQ 

YES REQUEST 

A=O=NO REQUEST 

CHECK lf TEST CONDITIO" SPECifiED IV G f!ELD IS TRUE DR FALSE 
RETUR": I=O=rALSE J•ttDT ZERC=TRUE 
r.t!TR 
LDA XG,1 GET G FIELD 
ADDI TMUX ADDR Of TEST CONDITIONS TABLE 

TAB 
LDB 
RETU• 

0.2 
Nf<:EZ 

(; 

TEST CONDITION TRUE 
RETURN 

SUBRDUTI"E TO CHECK rOR OVERRIDE 
CALL I " ·G SEQU,E:I'.t.CE 

~DX ADDR Or DRD" 
CA.~.L MOVR. 

RETURftl A REG=O•"D OVERRIDE. A=-1•0YERRIDE 
. • r . . 

S03 
S03 

s 0 :3 
$03 
... r. .... 
.,>U..j 

03516 
0 3517 
03518 

0 351'3 
03520 
03521 

S:03 03522 
S03 03523 
S03 035 24 
$03 03525 
S03 03526 
S03 03527 
$03 03528 
S03 03529 
S03 03530 
so:::: 03531 

... 0 .... ..:> .:> 

S:03 

... 0 .... ..::.. .:.· 

.... 0 .... 
~ ..;, 

S03 
:s: (I ::: 
"' n . .., ..;. 'J .J 

S03 

$03 
<'· 0 .-. 
~- ...:· 
..... 0 "• ..> ·-> 

,.. 0 -~ 
~ ..;, 

<'· 0 .... ..). ·=· 

.:::: ,., ·-:· ... ·. ._. 

<:· 0 ·-:. ._.. ._, 
.-. l'l .:. ._.. ·-· 

... o .... 
-~ . .,:. 

~o"':' - ·-· S:03 
... 0 .-. 
·~ .;. 

<" 0 •') 
~ ·-· 
, .. 0 .... 
.~ .j 

<' 0 ... •,} ..;. 

$03 
so~ 
.,. l"l ':• 
~· •J 

«·n ':> 
..:> - ·-· 
:;o3 
S03 
'"'0.., -~ .... 
$03 
<"Q" ._.. .j 

03532 
03533 
03534 

0353!5 

03539 

03540 
03541 

03542 

03!543 

03544 
03 545 
03546 

03547 
03548 

03549 

03550 
035~1 
0 3 ~52 

03 554 

0355 0:. 

03557 
1•1 .:,. e e .:. 
~ ·-· .J .J •.J 

') ~.~·--:. u .; •. ~ .'j "" 

0356 0 

03561 
03~62 
03563 

0 357(1 
0357'1 
0 3572 

0 '"'"' "9 ? 
..:.· ....J , . ·-· 

03574 
03575 
0357j!:. 

• • ! 

36£0 • 
3626 • 
3627 • 
3628 • 
3E cfg !I 
3 6 30 .•• 
3631.. 
363-2 • 
363:t . . • ' 
3634 ,. 
363~ • 

.~_636 • 

OVERRIDE CDNr.ITlONS: I"•OOX X 
; I . . , ... • • • ...... , . 

&tS=l OR <T•HDT ZERO & S=2 
CONDITION SP£CIFIED BY G 
OR-<S•3 & TEST CONDITION 

& TEST :::o ·3 
IS FALSE> - :S03 
SPESiriED S03 

03578 
03579 
03581) 
03581 
03~82 
03583 
03584 .. 

- ' . . 
. - . . .. ·- ·- . . -

. . - -· . 

• 

• 



E:2 YDRTE~ LISTING 
. . 

007"?,~ 
0 t "7l. 
0 07 7 . 
0 0 i" 7~·7 
0 07760 
IHI ;::' 7 6 1 
0 0 77 6 2 
0 07 7T> 3 
0 07 7 64 
0077 6~ 
0077 66 
007767 
0077 70 
007771 

007i'72 
007773 
007774 
0 07775 
0 07776 
0 0 77 77 
0 1 00 00 
01000 1 
C 1 000 2 
010003 
01000 4 
01 00 0 ~ 
010006 
~100 07 
0 1 00 1 0 
0 1 00 11 
(.1 1 0 01 2 
0 1 0 013 

00000.0 
o1 ~13 1 ~ 
ll .Q .6.1 5 0 
0{) 0 014 
00101 0 
00776 5 
00~00 1 

001000 
1077~4 
01:5006 
006140 
000001 
001010 
010 0 33 

. 
o·usob& 
00614 0 
000002 
001010 
010001 
00100 0 
0100i.4 
015005 
00 <!-010 
01003 3 
00 2 000 
007744 
001020 
0'1 0 0 1 2 
00 100 0 
010014 
001000 
01003 3 

u 1 o o 1 4 ll "l :5o ·o 6 
(; 1 00 1~ 00614 0 
o 1 o o 1 6 o ·o n ·o o 3 
0 1 00 1? 00101 0 
0 10 0 20 010023 
IJ l OO cl ,00 10 00 
0 10022 00776 2 
01002:;: o.oz ooo 
0 1 00 24 0077'44 
01 0 0 25 Oll10 2 0 
tJ 10 0 2E. OJ0031 
0 1 00 27 001 000 
:; 1 00 ~0 01'003 3 
0 1 003 1 00100 0 
01003 2 '00776 2 

0 10 033 

0100 3~ 

005301 
00100 :) 
107 75 4 

014126 
001 010 
1 07172 

3 637 • 
3,638 • . 

A '36~ CJ .PI CPR 
A 36--b " . " 
~ 3641 

31).4~ 
• 

A 
A 
R 
A 
A 
R 
A 
A 
A 
·~ 

36 4 3 MDD2 
3 644 

3645 Pl'ao:l 
36 46 

36.47 
R 

3648 • 
A 3 649 
A 3 6 50 
A 
A 36~1 
R 
A 36!12 
R 
A 3653 
A 3654 
R 
A 365:5 
R 
P. 36 ~6 

R 
A 36:57 
R 
A 3'65 8 
R 

36:5'7 
A 3 660 
A 3661 
A 
A 3662 
10: 
A 36~ 3 
R 
A 3664 
R 
A 3 665 
R 
A 3666 
R 
A ":366,. 
R 

• 
MD04 

3 668 • 
A 366'9 1'1003 
A 3 670 
R 

3671 • 
3672 • 
J6 73 • 

A 3674 M072 
A 367~ 
R 

G 10 0 36 
01 00 37 
1)100 40 
01 00 41 
010 0 42 
0 10043 
0100 44 

00~ 0 01 A 3676 
0 ~412 2 A 36?7 
00100 0 A 3 67 8 
007173 R 

0 1 0C <l:5 
~ 1 00-'~ 6 
010047 
010050 
0 1 (10 :5 1 
OlOO :; C: 

01 00 5 3 
r'l41"1or: C' .·1 
• 1 .l 1. ' ) ._ • ..,. 

n 'on coc: 
'• A • '-' .._1 ...J 

01 00 5 6 
~ 1 0" "' ... ~J U..JI' 

010060 
010061 
·~ · oo' '"' IJ J. 0C,. 

01 00 6 3 

., , "'"' .. 
V J. U V':>._. 

:) 1 0 065 
i"\ 4 • ... "..- ' 
'·' J. !_j '-' 0 0 

n 4 1"1o ft , ., 
. i'J V O ( 

0 1 00 4 ~ R 
00 2000 A 
01 471 :i R 
001004 A 
01 00 3 6 R 
002 00 0 A 
014747 R 

3683 • 
3 68 4 MD7 0 
'""'~nt .,:, oo.J 

368 6 

3 6 8 7 

0 (1603 0 

3688 llf 
368 9 • 

A 3J.59 0 
" " o· ·· ,. .... IJ \,1 •• .f "f 0 :"! • 

!J 15055 H 
124127 
::1 5411 1 
002000 
" 1 .. ~ .. o !.} ·.,}"1'('1 

0 0000-+ 
0 1016 6 

A 
A 
A 
R 
A 
R 

3 69 1 
36 92 
3693 
'"'b' q4 ..:, . 

3 69~ ll -~ - , . ·~· 0':'0 

3697 
3698 

~ AZ, . 

TZA 
RETU• 

L DA' 
SU BI 

JAZ 

LDA 
SUB I 

J AZ 

JMP 

LDA 
JAZ 

.. 

IUC S IM 

XI'flrC• l 
0 14 

MO DI 

r1oo R 

X S , 1 
1 

MC03 

xs . 1 
2 

M004 

X T, 1 
MOD3 

PROGRAM PAGE !55 

BY G IS TIW E>l 

• . 
Hit 'r I ELD 
EQUAL S OOXX ~ 

YEs- c orn 1 NUE 

YES OVERIO:IDE 

S=2 ? 

NO 

Tz:O ? 
YE·s - OVER I DE 

• 

LISTING PAGE ( 391 ) 

:S 03 

S 03 
$ 03 

<"' 0 .... 
~ _, 
... 0 ., 
·.!· ~ 

:;o 3 

'"' 0 .... .:- ~ 

S03 
,,.. I~"~ .-, 
~ IJ .;) 

• 

03585 
03586 
03 5 8;;' 
03588 
O" .. Q·:. --· -'v J 

0 359(1 

0359 1 
03 5 92 

03593 
03594 

03595 

03596 
03597 
0 3 5 98 

03600 

03601 
0 3 6 02 

CALL MREZ TEST CONDITION SPECIFIED BY G FIELD FAL SE? S0 3 0360 3 

JBZ 

J PIP 

JM'P 

LDA 
SUBI 

• . JAZ 

JMP 

CA Lt.. 

JBZ 

J~1P 

j 11 p 

DE CR 
RETU • 

TZA 
STA 
JMF 

MOD4 

M003 

• ... • + 4 

1•100 2 

MREZ . 

!1!+4 

M003 

M002 

0 1 
MOOR 

MLIP 
MO PA 

• 

MLIP 
MOPA +l 

.. 
. • l . 

N/ -N/ DVERR"I DE 

Y E S - 0 V E R'R I DE 

... . . 

EXIT-NO OVERRIDE 

TEST CO ND I TI ON SPECIFIED BY G FIELD TRUE 

• • 

YES-OVERRIVE 

ND- ND OVERRIDE 

A= - 1 
RETURN 

COMPLETE MEM. 
EXIT 

C'fCLE FLAG 

GO COMPLETE ~E~ORY CYCLE 

LIST ME "ORY OPERA TIONS Cl F TRA CE FL AG IS ON) 

EQU 
JMFM 

J AN 

CA LL 

" TRSETA 

N07Z 

S PAC 

CHEC K IF ~ ITHI N BOUNDS 

NO-D O NOT TRAC E 

SPACE LD 

LIST ME ~DRY CON DITION CODE<MC CO) 
LD )<I DROM 

Lil A 
ADD 
ST A 
CALL 

MC CD d 
MLIU 
MLIY+3 
L OO U T,4,~LIY 

ASCII fOR SP~CE ,ZE R 0<012026 0) 

LIST MEM ORY OPERATION CDDE CMDPC> 
L D X l Ill~ 0 M 

L DA I'IOPCtl 
ADD MLIU 

·- 0 .., . . . . _.. - .... 

S 03 

03604 

0 ... -o .. 
..:· b ·-· 

03606 

,....,,.,_ 
V .:.•O•J , · 

:S: 03 03608 
~o :: 03 6o ·:~ 

--0 ... ... .:, 

·- 0 ... -~ .J 

"' ,., .... "" 
! ...::. ll ..:.· 

0 361(1 

0 36 1 1 

03612 

.-. l) ? 0 ? .· 1 .•. 

. .... ._, oJ b .. j 

<"• " .... 
~ IJ .;. 

.... , .. .... 
·> .I ~ 

o;;· n '"=' -.. ·-· 

'"'0" ·.!- oJ 

.... 0 ..... 
~ . ..,:. 
.,.., n ... , 
...!> ... ~ 
- ~.., 
•,.\ •.1 ·-· 

<"• ' 'I ~. 
•••• 1,.1 .:J 

"'" r; ·:· ·. . .... ' 
~ 0 '? 
• .:,.. ._1 

<"· 0 ..,. 
·,.\ .... 
.-. r, ·-:· 
'•• . .,_,· . .... , ·:-. ~· 
<~ ... , "'"" . . ..... ./ ... 

03 614 

03 61 5 

0 3 61 6 
03 61 ? 
0 3 61 ~~ 

03 61 "3 
0 2:62(1 
03 €.21 
l'"•"""'o ? - ·""' •· -~· r:· c. c .. 
(I ':• 6 ? ·:·· 
• .;;,.t L- '"" 

03 E· 21 
03 6 2 5 
0 3 6 2 6 

(;362 7 
(l -:. .<. •;) ·:> .. . o ..... .J 

0 ~ . . .- ~ ,.., .;.. ;:: . .:.. :·· ,. ...... r-·c 
• .. • y C• .,) J 

~.o .:: 03 6 3 1 
E. :=· :.t .t':ti~.:.,~:.! 

S. 03 G3 6 3 5 

"'="' t"\ ·~ 
.,;. v -· 

·- !) ~. .:-;. .: .. 

<-n.-. 
~ \,! -.:• 

.-. 1) .... 
~- .;;. 
~- {': -. 
·!- •.J -~· 

1., ':• c.: ·:> ... 
• V \..' ...JO 

0 ~. t: ~ • ... J! 
.,:; '-' .. ~· / 

s: 0 ::;; o. 3 6 4 1 
~·c 3 03 E. 4 2 

·:·· 0 ~. . .:;. .;, 

<r> ,·1 .... . 
..:· '· .... . 

,, .... ,; _, .... 
u ~ I'J ... -.') 

03 6 44 

-. ~. 64<: v ~· .J 

03 64 6 

03 64 7 
0 3 64 8 

. ~·· ... . . . ... . . . . .. . ~· .... ,..._.. . . 
~ · .. . "' -· .. ..... . . -

• 

• 
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. £,2 YDRT£)( LISTJHG PRDGRA" PAGE · S6 LJ STIHG PAGE < 3 9 2) 

0 1 0 07'0 
0 10071 
0 lQ.Q 72 
0 ....,~ 
0 1007-4-

0~4104 
ooeooo 
01:54 7 0 
0000 0 4 
0101 7 2 

A 3699 
A 3700 
R 
A 
R 

3701 • 
0 1 007~ 0 06 030 A 3 702 
01 0076 000~46 R 
010077 01~0 ' 3 A 3703 
01 0 100 12410 5 A 3704 
0 1010 1 0~4 0 7 7 A 3 7 0 ~ 
0 1 0 102 002 00 G A 37 0 6 
0 1 0 103 0 1~ 470 R 
0 1 0 1 0 4 0000 04 A 
01 0 105 0101 7 6 R 

0 1 0 106 
010107 
0 1 01 10 
01 01 11 
0101 12 
0 1 01 1 3 
0101 14 
0 10115 
0 101 16 

3701 • 
A. 3108 0 0 6 0 3 0 

00054 6 
01~ 0 6 0 
1 2 4 074 
0 5 4 072 
0020 00 A 
0 1 ~ 4 7 0 R 
000004 A 
01 0 20 2 R 

R 
A 
A 
A 

3 7 09 
3 7 10 
37 11 
37 12 

37 1 3 • 
A 3 7 14 
R 
A 3 71~ 
R 
A 3 71i 
~ 37.17 
R .. 
A 3.718 R , 
A 

., 

STA 
· CALL 

11L.IX+S 
l.DOUT•4•11LlX 

L liT· "'EI1DttV ADDRESS CODE< "ADS > 
LDXI DRDM 

LDA 
ADD 
STA 
~A l l 

MADS,l 
MLI U 
ML I IH3 
LOD UT,4t .. LILI · 

LIST MEMORY !VTE DESIGnATDR<M!VC) 
"LDXI DRDM 

LDA 
ADD 
STA 
CALL 

MIV Ctl 
I'I LIU 
1'1LI 'v' +3 
LCC UT•4•MLIY 

LIST CO"TEHTS cr "E"DRY InTERrACE LATCH<MIL> 
LDXI ML1T+4 

. 

LDBI 

I.. DB 
tALL 

. ·• 4-CALL •· 

DRDI1 

MILt2 
!JH 

L 0 D U T .~& t "L IT 

ADD cr RD" FIELDS / DATA 

CDHVERT TO ASCII 

0 1 01 1 7 
0 1 0 120 
0 1 0 121 
0 1 0 1 22 
0 10123 
G 11112"4 
0101 2~ 
0 1 0 126 
0 10127 
0 10 1 30 
01 0 1 3 1 

' 

0060 3 0 
01021 3 
00602 0 
000 5 4 6 
0.260~, 
0'0~00'0 
014:S14 
0020 0 0 
015470 
00.0006 
0 ! 0207 R 

31t.9" 
A 3120 

• ·, 3t.JS·T carHErtTS Dr IHST lti:G tt1<IRG1> 
0 1 0 132 
:1 10 133 
0 10 13.4 
0 10 1 3·~ 
0 1 0 1 3-6 
0 10 137. 
0 10140" 
010141 
0 10"142 

• 0 1 0 143 
0 10144 

01014:5 
01 0 146 
0 10 1 47 
01 01 :50 
01 0 1:51 
0 10 1 ~2 
0 101~~ 
0 101:::14 
0 10 1 ~:5 
0 101:56 
0 1 0 1 :5 7 
0 10 1 6 0 
0 1 0 16 1 
0 10162 
0 10163 
0 10 164 

0 101 6:5 
0 1 0 166 
0 1 0 167 
0 1 0 1 70 
0 10171 
0 10 1 7 2 
0 101 7 3 
0 1 0 17'4 
(1 10 17~ 
01 017'6 
01 0177 
o 1 o·ce o 
0 10201 
0 az·t) 2 
0 1 0 21l 3 
0 10~04 

u 1 o·;to ' · 
0 1020.6 
0 10 20'"7 
0 10210 
0 10211 
0 10212 
0 1021.3 
010214 

006030 
0~0221 
00602 0 
O.d0546 
o'260~1 oo aooa 
014514 
0.0.20 0 0 
Ol:S470 
00'0006 
01021~ 

0&6030 
0 0~46 
00 2 000 
00 7 646 
OOS02' l" 
0'02 0 0 0 
001623 
0 14010 
00! 0 10 
1 0 7 17 ~ 
00 5 001 
0 54 00 4 
0 0 20 0 0 
014 7 6 0 
0 0 1 0 00 
0 0717 3 

00 0000 
1 ao 2 40 
S4'67 0 3 
1"41711 
1 2 0 2 40 
1 2 0240. 
146717 
150 3 03 
120 2 40 
1 2 0 2 40 
146701 
142 ~ 23 
12 0 240 
1 20 240 
146702 
15470 3 
t 2 0.240 
n~11. e6o 
r~o 24o' 
\4671 1 
1~ 1 240 
12 0 240 
1202 40 
1 ~'0 241) 

R 
A 
R 
A 
A 
R 
A 
R 
A 
R 

312t 
. 

3722 
3723 

' LDXI MLJS+4 

LDBI 

l.DI 
C.All 

CA~Ito 

. 
IRG1•2 
OH . . 

• ..., ...... 
. 
• 

tQnYERT TO ASCII 

' . . .. . 

372=s • 
3726 • 

A 3721 
LIST MAIH 

l.DXl 
"£MttRV ADDRESS AHD CDKTEHT$ lASED UPOH "CPC ~ 11ADS. 

R 
A 
R 
A 
A 
R 
A 
A 
R 
A 
A 
A 
R 
A 
R 

A 
A 
A 
A 
A 

3,.28 

3 7 29 
3730 

3731 
3 7 32 
• 

3733 
37 3 4 
373~ 

3736 

3137 
3738 
3739 
3140 

i 

• • 
MLU~ 
MLIY 

A 3741 11LI)( 
Q 
t:l 
A , . . . 
A 3742 "'L ria 
A 
A 
A 
A 3 14.3 !'IllY 
A ·' 
A 
A 
A 3?44" ~LL·I U. 
A 3 7 4 :I 1·1 1" 
A 
A 
A 
A 
A • 

• 
. . 

C,_LL 

TBA 
CALL 

UJA 
JAZ• 

TZA 
STA 
CALL 

.JI'IP 

DRTA 
DAT A 

DA TA 

DATA 

DATA. 

DATA 
DATA 

., 

DRUI't 

MDPB 

S2 CO 

MLIP 
MCPA 

!1 LI P 
TPF'RM 

MCPA+l 

0 
• "ceo 

• MDPC 

• MADS 

• 
. . 

0 1 !'0 260 
• MIR 

...... 

• 

• 

• 

• 

GIT ~EMDRV ADDRESS 

LtST MAIH M£M ADDRLCOHT£HTS 
' 

CltMPLETE ~£1'1 . CYCL E FL AG 
EXIT 

TCP Of" rDRM 

GO COMPLET E MEMDRV CYCLE 

' 
• 

• 

Sf»ACE-ZE~D 
• 

. . .. 

. . -.·- -. .. . . 
I . . - ··- -

S03 0 3649 
S03 036 '!'5 0 

. 
S03 03651 
S03 03652 

S0 3 
S03 
"0'"' ..> ~~ 

S03 

"0'"' ., _, 
S03 
S03 
S0 3 

0 36 ~ 3 
03654 
03655 
03656 

036 S 7 
03658 

036S9 
0 36 60 
03661 
0 .... 6 ..... ,;. I;; c. 

$03 03663 
S03 03664 

S03 03E.6 S 

s: o 3 0 3€. 6 6 
S03 03667 

036 68 

S03 0 3 6 69 
S:03 03670 

S03 

'"" 0"' ..;. _, 
S: 0 3 

03671 

036 7 2 
036 7 3 

0 36 74 

$03 0 3 67 5 
$ (13 03 6 76 

s 0 ·3 
:5. 03 

$03 
~03 
$03 

0 ,.., o· .,. .., 
.., ' • J' .., ' . 

0 ":) 6 ., '=' 
W I V 

03679 
03680 

03681 
0 "" 6 0 ,;:. .., v '-

0 3 683 
03684 
I' ,.. .., .... "' 
.I .:.· 0 0 .J 

~03 "03 686 

~~ 0 3 
, .. •) ? 
...... 1 ...., 

~ r. ;~ .::. .... ..;:, 
~ 0 -. ..;. ~ 

03 687 
0 368:;} 
0 .... ,,..,.. 

..,:. oo7 

C3 6 'j0 

S03 03691 

S 03 0369 3 

03 6 9 4 
0369~ 

• 

• 

• 

' 



. 
E.2 VDRT£X LISTlNG 

l 

01021 5 
010216 

120 2 4 0 
144702 
1:51240 o 1 Q e.~ 1 

o lei ea. 1 zo c 4o 
Cl Occ t · u~oe4 o 
010222 1 20 E: 40 
0 102 23 occc oo 
:J 1 0 cc4 oo o o oc 

•, 

A 3 7 4 6 ML.lS 
R 
A 
A 
A 
A 
A 
A 

- . 

37 47 MLIR 
3 7 48 MPLE 
3749 

.- .. 

DATA 
DA TA 
EJEC 

• 

o· 
0 

·-
PROGRAM PAGE 57 LISTHIG PAGE ( 

• 

FLAG TO INDI CATE MCC0=2 FOR LISTING 
PIPELINE FLAG 

3750 • 
3 7::51 !I 
37:52 • 
3 75 3 ElOO 

ALTER/DISPLAY MICRO REGISTERS 

0 10 2 25 
'' 1 '·,~-o c '•' Vt...\-• . .J 

010 2 26 
''l n-=> 2"' \,) ..... ..... ' 
0 1 0 2 30 
01 0 231 
0 1 02 32 ..... . "' ..... __ 
U J. UC. ~o..j 

.-.-. n .,...-.A 
•-• J. Ll C. ~ ._. 

0 1 023 5 
,.,.~ ,... .......... , 
'-' "- V c. ..;o o 

01 02 37 
0 1 02 40 
0 . ...... ... 1 

.l U C.~ 

0 10 2 42 
01 02 43 .... . ~ .... ,. .. 
UJ'-.IC, ... ""t 

0 ' 0 .... ... .. 
J. C. t.t.,.t 

0 1 0 246 
0 102 4 7 
01 02 :5 0 
0 102.51 
01 0 2 52 
01025 3 
010254 
01 ')2 55 
'3 1 02 :56 
010 2 57 
01 0 260 
01 02 61 
·o 1 0 262 
0 1 0 2'6 3 
0 1 02 64 
01 02 65 
0 1 02 66 
0 1 0 2 6-7 
') 1 02 70 
0 10271 
c toc:?c: 
0 1 0273 
G1 02 74 
" 1 0 ........ .. ._, . L. ,. .J 

0 1 0 2 76 
01 0 277 

010~00 
J 10301 
0 10302 
C 10303 

01 03 04 
01030 ~ 
0 1 03 06 
0 1 03 07 
('103 10 
0 1 03 11 
l: 1 03 12 

002 0 0 0 A 
014~1'5 R 
0 02000 A 
0 1~64 4 R 
001 CI U l A 
00114 7 R 
0 ~4 3 4~ 

0 00 3 01 
........ ~ " 1" V V LV U 

A 
A 
A 
A 

C · o--·..,. !:' J. ._t A. ,.· . .. 

375 4 
' 

375~ 

37 ~7 
3759 

37 5 9 

144 3 45 A 3760 
0 01 0 1 0 A 
0 10526 R 
0 061 40 A 
000 0 06 A 
0010 1 0 A 
010,535"R 
0 0 5 3 11 A 
001tl 1 C 'A 
0 10 3 0 0 R 
00 5 3 11 A 
00.101 0 A 
0 1 0 "5.4 4 R 
144330 A 
0010 10 A 
0 105:5 3 R 
1 4 4 3 z.:; A 
001010 A 
01ll562 R 
0.0 5' 1 4 0 A 

·~ 0 0.0 '0 1 A 
'00 1 010 A 
010 3 04 R 
'14 4 3 16 A 
001010 A 
0 ·1 0 3 ·1 3 R 
0 0 6140 R 
000001 A 
001010 A 
010~71 
001000 
001 14 7 

R 
A 
R 

37 6 1 

3762 

3 7 6 3 

3764 .... ...... .. 
..;, ~ c'"' 

3766 
3 767 

37.6 8 
3 7 6~ 

:1771J 
37'11 

3 .? 73 

3774 
377:5 

3 7 7 6 

377'7 

3 77 8 

3779 
oo5::: 11 
054 0 4 7 
0 .0 1 00 0 
0 '1 0 3 1 4 

A 3780 
A ;3.7 S 1 
A ~78~ 
R 

• 
EAJR 

• 378 3 • 

B S'S 
JMPM 

JMPM 

0 
PBUF 

F'ETCHA 

JAZ EXC9 0 

S T A 
SUB I 

JAZ 

SUB 
JAZ 

SUBI 

JAZ 

DAR 
JA':Z 

DAR 
JA Z 

S~ E 
J AZ 

SUB ' 
JA Z 

S~I 

JtlZ 

S UB 
JAZ 

:;> UBI 

JA Z 

JMP 

DA R 
STA 
Jl'1P 

E:10~ 
030 1 

EAAU 

EADI"' 
EA SC 

6 

£ A IR 

EAKR 

£AD A 
E'A'M L 

.E A J) A 
EA'OR 

1 

E:AP R 

EADA 
EAF' R 

1 

EXC 90 

JRF L 
EAFR+l 

378 4 • ALTER/ DISPL AY PROGRAM 
006030 
00 0 6 1 0 
02:5 0 0 0 

A 378~ EA PR LD XI ~RCM+PREG 
R 
A 
A 0 0200 0 

0 1 03 ~ 2 R 
0 01 000 A 
0 10 3 6~ R 

3766 
37 S7 

3788 

3 7 8 9 ... 
3 ?9 0 • 

LDB 
C ~ L L 

JMP 

0 ' 1 
EA DS 

EA CH 

SETUP PRIN TER BUffER 

INPUT REGISTER NUMBER 

SAVE INPUT 
AS CII A ? 

YE S- ~OR ALU OU TPUT 

c ? 
YES- FOR SHIFT COUNTER 

I '? 

YES- INST REG ~~1 

J ."! 
YE:'S - JUMP STA CK 

~E S- FOR DATA LOOP KEY REG 
• 

M "! 
YES- ME"OR Y LATCH 
. 
0 ' , 
'YES- . FOR OP ERA tiD REG 
. '. 
P" "! 

VE~- FOR PRO GRAM COUNTER 

~1 
y't s-

·- . 

. 
fOR FI LE REGISTERS 

YES ·- F' DR STA TUS RE G I S T E R S 
.,. 

ILLEGAL. REG SPECIF'!ED 

SET JUMP STACK FL AG 
USE FILE RE GI ST ER ROUT INE 

COUNTE R 
ADD R OF' PRE G 

TYPE CONTENTS 

CHANGE IT AND/OR EXIT 

3 7 91 ~ ALTE R/ DISPLAY F'IL£ REGISTER S 
0 10 3 13 
0 1 03 14 
C l0 3 15 
0 1 03 16 
0 1 \.~3 17 

1.1 1 0 32 0 
~' '13 .... 1 'J,\'- · C. 
" .. ,.. -· ..... -. u.&.u..:;, c.c. 
n•Q?;:t ? . ., ... -- ..., 
"' 0 ........ 4 IJ J. • ·=• C. 
r: • ...,..,. _ . 
-· J. ..J v c. -.) 
0 103 26 

01 03 27 
01 033 0 
.... 4 ,... .... ~ .. 

"'' J. I,J ~ .,:, .&. "' . ,.., .......... ""'\ 
'--' .J. '-' -~ ·~ c 
l"'l <l r"> - - 4"'11 
\.' "' \.1 v ~ -~ 
01 ,.. ..., ..... .. 

v .:;. ·~ .... 
n .,. ,.., ~ ...,-r. 

i..,l J. v •:J .:1 •..J 

0 :5403~ A 379 Z EAF' R S TA JR fL 
, 00 2 0 0 0 
0 1~ 644 
0 0 1 0 1 :) 
0 01147 
002000 
o 1 z;;•32 

A 3733 JM PM F'ET CHA 
R 
A 3794 J ~ Z E XC90 
R 
A 37 9:5 JMP M CONV 
R 

OV1 0 0 2 A 379 6 
010 3 2 €. R 
00 1 0 0 0 A 3797 
001147 R 
0 ... 4 - -:. .. 1":. - -, o. -

..... .::; ....J ·-' ,., ~ r 7 C• EAf"O 
379 9 • 

0142~ 4 A 3800 £ 1 0 2 
0 05 0 1 2 A 380 1 
,.., .. ... .... .. ·-.. , .. , ~ ~ 0 :;:-
V.L ... •.•.L ··· ' ---"C.,.. ,.. ,. H" ....... 0 .... u ~ ·J \J"1' ..:> 0 ~ 

A 4 .... - A A -u " v ._., '"t ..., "' 
.... ,.,. - , , .... 4 

'"' l' ._. .., c. J. 
, .. ~- ,.., .. 
H .:>ov -. 
A 

J AP 

· J MP 

STA 

LDA 
TAB 
LDA 
' ~ t' ...., .... , 
~ .,. ~ , .,.., 
ADU 

EAFO 

EX C30 

£108 

ElOS 

.J R FL 
EA J $ 

E10E-

. . . ... -~ - -- .. .. . 

CLEAR J UM P S TACK f LAG 
GE T REG NUMBER O-F' 

CONVER T CHAR TO HEX 

JU MP IF LEGAL HEX CHAR 

OUTPUT ERROR M£$SAGE 

SAVE REGISTER VALUE 

REGI ST ER NUMBER 

JUMP STACK fLAG 
S Ei " 

~; c 
ADDR OF PSE UDO REG S 

. . . .. . -· . . . .. _.... . - . . - . 

• 

393) 

f 

$ 03 03696 

S 03 03697 
~ lti !f. !IE !IHf. ll! ll! 

so 3 
S03 
~· u- .-:· ~ · ...., 

$ 0 3 

'~· .-. .-. 
..> v ~· 

... L'l '=' .~ ..... 
~ r • ... , ._ ... v .,:. 

S03 

.-. u- .-. ~ ..;. 
~ ,., .... 
~ u .,:. 

~ , ·, ~. 
.,:,. (.1 ..;. 

.... 0 ~. .,:. ~ 

S 0 3 

'"' 0 .... ..:,.. .j 

... 0 .-. ,.,> . .;. 

$0 3 
,.. ,-1 ·? . .). •.. ...., 
'" " " ~ !.J .:.· 

""'· ""' ~ .;;. ... .;.. 

:; 0 3 

.... ~ ~ . . ;:. .... ~· 

S03 
-:· !) ·~ 
-.,;• - -
-. " ~. ., I : . ..... -· ·-· 
';: 0 :3 

.- u· "3 

..> -

.. ....... 
• .:;. i.,l • .;. 

, .... ,., 
· .':- ', ! .,:. 

- l"l ':• 
~ ·-· 
-. .-. .-. 
..!- ..; .:_. 

~· n -":· .... - .... 

- .... . -. ._ .. ·-· .,::. 
~ r1 .- . 
~ ' .. ' ·~ 

0 36 98 
0 36 9 9 
03700 
0370 1 
0 37 02 
(' ':• ., 0 ~ 

' -.J , . ...:0 

0370 4 

0 3 706 
0 ....... ,.,.., .:;. (' ~· ~ 

0 -=· ., o· ·~ ..... ' •J 

03 7 l19 
(1 371(1 

0 3 7 11 

03 71 2 

1., ~ • .., 1 -. 
- o:J ,. .;:, 

0 .-.-.l A ,:, r ..., 

037 15 
0 3 7 1 6 

r' ·:· .,. 1 7 .I .... .. ( 

0 -·'"'1 " .,:. .-· 0 

08 ;~1'3 

03720 

037 2 2 

0 3723 
0372 4 

0 3 7 25 

037 2 6 

0 3 72 7 

03 7 2 8 
03729 
OJ 730 
0 3 73 1 

0 ....... 3 ... ..:> t' . ... • 

0 ~· .,. '> .... ....,. ~ ...., 0 

0373 7 

0 <:· '?'<") 
'oo) (..., .. 

0 3::' •l(: 
0 --. ... 4 1 . :.· ' ,. . 
0 -·.-. 4 ~' .. ·' -···' ,. •. 

U .. -":• '7 4 . 
o,.J ' •• , 

0 '-'7 4 C' ._. • ,..J 

0 ':• '? 4 -.· ..... ~ ' 

,.. ..... - u • u ..:. ,. ...J J. 

03752 

... - .7 . .... ... .,:. .:.J ... ~ 
( ' - • ..,. c:- 4 
·' ...::• ... •.J 

• 
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3806 
3807 
3808 

3809 

EAF'l 

3810 EAJS 
3811 

381-1! 

TAX 
LDB 
CALL 

JI1P 

TBA 
ADDI 

JI1P 

0 ' 1 
[ADS 

EACH 

STACK 

EAF'l 

REG LDCATIOH 
REG CONTEIH S 
PR I HT ·coHTENT S 

CHAHGE IT AND/OR EXIT 

ADDR OF' STA CK 

010336 
010337 
0 l0.3A{) 
o Ht:ft. 
o to34e 
0 10343 
0 10 3 44 
010 3 4:5 
0103 46 
010347 
0103~0 
010351 

00:5014 A 
oe~ o oo A 
002000 A 
0 10 352 R 
001000 A 
010365 R 
oo5oe1 . A 
0061ZO A 
00 05 06 R 
001000 A 
010336 R 
000000 A 3813 

3814 
JRF'L DATA 0 JUI'IP STACK F'LAG 
• OUTPUT COHTENTS DF J REG TO TTY PRINTER AS 4 HEX CHAR'S 

0 1 0 352 
0 10353 
01 03 ~4 
010355 
010356 
0103:57 
0 1 0360 
01 03 61 
0 1 036 2 
010363 
010364 

000000 
074224 
0 3 4 2 26 
0020 00 
014 5 14 
00 2 0 00 
0 1540 6 
00 000 :5 
000200 
00 1000 
11 03 :52 

0 1 0 36:5 002000 
010366 013364 
010367 15124 0 
010370 074214 
010 371 00 10 2 0 
0 1 0 3'72 010402 
01037 3 034204 
0 1· 0 3 7 4 0 :55 0 0 0 
01 037 5 014 203 
0 1 03 76 00614 0 
010 ~: 77 000 3 23 
0 1 0 4'0 0 0 0 l 0 1 0 
010401 01Q434. 

• 

010402 014 20 ~ 
0 1 0 4'0 3 0 0 6 1 4 0 
0 10404 000254 
o 1o4o5 tro1oro 
01 0 406 0'104' 11 
o 1 o 4 o 7 o o·t o. o o 
01041 0 ooff11 
01'04 11 014167 
010•4'1i! 00~' 140 . 
0 1 0 4 f3 0 0 0 3 1 z 
0 1 0 4 1 4 o:o 1 0 1 0 
010415 0' 104.62 
01.0416 00'6140 
o 1 o 4 1 7 o o:o· o 1 o 
o 1 o 4 2.0 o·tt t u r o 
0 1 c 4 2 .1 It 1 0 4 62 
0 1 0 4 22 0 0 2 .0 0 0 
0 10 423 015406 
o 1 o 4 2 4 o o o o o· 2 
rJ 1 04 2~ oro4&0 
010426 002000 
~ 10427 01:52ZO 
010430 002000 
010431 01563:1 
01 0 432 001000 
0 1 0 433 010233 
0 10434 006010 
0 10435 000000 
0 10436 0050 02 
0 10 437 00 4447 
010440 00603(1 
0 1 04 41 0 00 004 
0 10442 . 00606~ 
0 10443 000646 
Gl 0 444 00 5002 
01044~ 00 5344 
010446 00 10 40 
0 10447 0104~3 
-:· 1 0 4 5 0 0 0 4 4 4 1 
010451 0 01 0 00 
01045 2 010442 
0 1 0 4 5 3 0 0 4 4 4.6 
01 0 4~4 006 0 67. 
010 45:5 0006 41 
01 0456 0 01 0 0"0 
0'10 457 0 1040.2 

• . 
010460 ) 2, (1~40 
0 10461 14"0' 6'4' 0 

381:1 
A 3816 
A 3817 
A. 3818 
A 3819 

• 
EADS 

R 
A 
R 
A 

3820 EADSl 

R 
A 
R 

3821 

3822 
38c3 

A 3824 
R 
A 
A 
A 
R 
A 
A 
A 
A 
A 
A 
R 

382:5 
3826 
3827 

3828 
3829 
3 8 30 
3S~l 

• • I • 

3832 

38 3 3 
A 3834 
A 383~ 
A 
A 
R 
A 
R 
A 
A 
A 
A 
R 
A 
A 
A 
R 
A 
R 
A 

3836 

3 8 3 7 

383$ 
3839' 

3841 

3843 

384 4 

384:5 

3846 

• • EACH -· 

. 

ENTR 
STX 

. L D)< 
CALL 

CALL 

.JI'IPI'I 

liATA 
STX 
JBZ 

LD X 
ST A 
LDA 
SUBI 

J AZ 

LDA 
$UBI 

. 
LDA . 
SUBI 

JA;z 

SUB! 
' . . 

JftZ 

CALL 

CALL 

JMPI'I 

JI'IP 

R 
A 
R 
A 
R 
A 
R 
A 
A 
A 
A' 
A 
A 
A 
R 
A 
A 
A 
R 
A 
A 
R 
A 
A 
R 
A 
R 

3847 ~ETMU)C LDRI 
. . 
~848 
3'849 
3850 

3951 SETM1 

3852 
3853 
38~4 

3 8:55 
38~6 

3 6~7 
3858 

3 8 ::19 

38 60 
A 3 8 61 
A • 

. . 

• A BE.1.. 
. l 

TZB 
LLRL 
LDXI 

S TBE: 

T ZB 
DXR 
J X Z' 

L LRL · 
...IMP 

LLRL 
STBE 

J I'IP 

D _A _T~ 

£104 
£107 
OH 

SICUTt:StBUF'R 

£ADS 

INA 
I R. 
E 1 0 9 . · 
F:AC 1 

E10 4 
0, 1 
E1 C5 . ; . 
SETPIUX 

•+4 

EXC 10 
' E 11:t ~-

0312 

EA'C2 

010 

EACC! 

SICUTt2tAIEL 

SIII'I 

FETCH 

tl ao +6 

0 

7 
4 

ri'IUX+5tl 

SETI'I3 
. 

.. 1 
S ETPU 

6 
HWX 

EACl 

• A • 

• 

0 1 0.4 6 2 0 4 4 1 21 A 
0 10463 01412 0 A 

3 86 2 
3 86 3 
38'6'4 

• OUTPUT 
EAC2 INR 

LDA 

rtEXT FILE 
E1013 

REGISTER 

. • E 10 8 

.. ...... ..---· .. 

SAVE REG. LOC. 
ASCII STORAGE BUF'R 
CONVERT TO ASCI! 

OUTPUT CONTE NTS 

INPUT 1 - 4 HEX DIGI TS 

SAY£ LAST CHAR INPUT 
JU~P IF' NO CHANGE VA LUE INPUT 

REG.LOC. 

REGISTER 

~ET TMUX IF' STATU S REG CHANGE . 

L'AST CI{AR INPUT 
Cll11MA 1 

vE·s-
n'D-RTN TO EXE C 

. ' 
UA~· REG I STOR 
INP'UT J 1 

v'is . \ 

' . ' . . 

tNPUT R 7 
. . l .. 

YES 
~ 

OUTPUT 'A-BELL" 

IttPUT REGISTER 

GET FIRST CHAR 

STATUS WORD VALUE 

SET F'DLLOUING TEST CONDITJOHS 

ALUZ 

AI. UC 
ALU S 
ALUO 

POSITION TO OVF'L BIT 

F'Il. E REG NUMBER<O-F > 

. . 
.. - . . . 

D 
D 

D 

SO J 03755 
S03 037~ 6 
S03 03757 

S03 037 5 8 . 
S0 3 0375 9 
S03 037 6 0 

$03 

S03 
S03 
S03 
S03 
S03 
~o -_,!. ~ 

S03 

so 3 

... o ..... 
~· ..:» 
$03 
S0 3 

. 

03761 

0 ?'?.: ·::. 
....,, UL.. 

O? '?O: ·'j 
..Jt V-.J 

03764 
03765 
03766 
0 " .. 6"' .J •.. (' 

03768 

03 7 69 

03770 

0 3771 
03772 
0 3 77 3 

S03 03774 
so 3 
S03 

$03 
~o.., 
~ .;) 

03 

03777 
0 """"7 -,.~ 

.Jr ~ C· 

03 7 79 

03 03781 

S03 

S03 

S03 

03782 
03 78 3 
O•':•'?O A 

<Jr r.•'T 

03785 

0 3 78 6 

S03 03787 
:5:0 3 0:3788 

S:03 0 37 8 '?r 

S 0 3 0 3 79 0 

s 0 3 0 3.791 

0 3 792 

S0 3 0 3 793 

03794 

S03 0 3 795 

[. 2••······ 
E. z•••••••• E.2•••• .. ••• [.2•••••••• 
E.2•••••••• 
E.2~ ;,: •••••• 

E. s: •••••••• 
E. 2Jn :•• ••*• 

E.2li!~••Jr.•~* 
(, C:II!lf.!I! .JI!!I! ll!:« 

E. c: • ,. ••••lf:.. 
E. 2*~:f.••••• 

S . ..., u .; . 
S03 

S03 
S03 
S03 

03303 
03804 

0380!1 
0 380 6 
0380 ? 

.. . 

• 

• 



E.Z VOR TEX LISTIHG 

0 10464 
0 1 0 46~ 
0 10~~ 
0 tdftt 
01 0 4 .10 
0~0 471 
010 4 7 2 
010 4 7'3 
to 1047 4 
0 10475 
0 10476 
0 10 4 77 
!)1 0500 
0 1 0 ~01 
0 10~02 
. , '0 "" " . .,. .&. "'-'VW 

0 1 0 :5 0 4 
010 5 0 :5 

00.6140 
01}0 020 
a o .1 o o 4 
01 0 412 
00 1 000 
00111 1 
0 060 10 
120 2 4 0 
05 4 0 16 
024106 
004(1 ~4 
002000 
0145 4 1 
004 2 ~ 0 

006110 
"0" "' 0.., v \.\...., ,. 

0 :1 4(107 
002000 

A 386~ 
A 
A 3 .$_,66 
R 
A 3867 
R 
A 3868 
A 

. . . 

A 3869 
A 3870 
A 3871 
A 3 8 72 
R 
A 3 873 
A 3 874 
A 
A 387 ~ 
A 387 6 

O lC :i OC 0 1~40€, R 
010 : 07 0000 02 ~ 
0 10510 01051 3 r-: 
C ! C ~ ll OClO OC A 3977 
::J 10512 010327 R 

SUBI 

JAN 

JI'IP 

LDAl 

ST A 
LDB 
LRL B 
J MPM 

LRLA 
ORAl 

STA 
CAL L 

JMP 

E ~G 1·0 

o1 ao2-.o 

EA3 
E108 
1 2 
CHc 

,.. 
.:;. 

n-:-o7 ._, ~ 

EA3-t- 1 
S IOUT d~tEA3 

ElOe 

PROGRAI1 PAGE 59 -. . 
' 

JUMP Ir IN RANGE0 - 16 

RE TU RN TO EXEC 

BLANK- ! LANK 

REG NUMBE R 
PO SI TION VA LUE 
CONV ERT CH~R TO ASCII 

MAS K IN BE L 

GO TYPE CONTENT S 

') '0"'1"' • .. - <J 

010 5 1 :=; 
Cl 10~16 

3878 • 
3379 EA3 

001 0 00 A 3880 
BSS 
..IMP GO T\'P E CO NT ENTS 

0 10:J17 
O lO:i2C 
01 0521 
" '0 .. ..... 'J l ..;c.c. 
'J • 0 .,. ... ..., 

" ~ C. .;> 
" ' 0 "''"'4 . , J. '-' ~ 
'~ 1 '" c::"~~ 
'·' u ~• C. ...J 

0 1 0526 
0 1 0527 
0 10530 
U l 0 53l 
,, 1 -" "' ....... U V..J.j(;_ 

010533 
0 1 0 534 

n 1 0 5 3 ~ 
rJ'" 5"'~ . ... "" <J -

01 0 5 37 
O l O:i40 
C 1054t 
01 0 542 
" '0~4" u l ._1 ~ 

01 0~44 
0 1 0 :S4:; 
010546 
010 ~47 
010 :\:JO 
010 5:11 
0 10:1:12 

!1 l 0 5:13 
01 0 5:54 
n1

,.. __ _ 
• • .. .,_t .J ·-· 

Q l!J5:16 
. 1 ... .... ~ u lJ ·-· .,} ( ...... ..... . 6" 
IJ J. '-' ._J \,f 

IJ i0561 

,)1056 2 
010 5 63 
0 1 0 :;64 
'J 1056~ 
010 56 €. 
0 1 0 567 
0105 7 0 

~1ro...., ..... - =-U IJ ..;) C. •' • ..,. 

0060 30 
000602 
0 25000 
00200 0 
,._.,.., .... C' '"'\ 
... ,1. v .,;) ._1 c. 
00 1 000 
, ·· o'"''"' IJ ..l ..;. C• ..J 

0060 3 0 
000611 
02~00 0 
0020 00 
0 10352 
001000 
010365 

006030 
00061 7 
02:1.00 0 
002 0 00 
O l f.l3:52 
o·o 1 b·o o 
0 10 36 :5 

3SS~ 
~ 3SS2 
R 
A ·38 83 
H
h "'"' ,.._ ..... A 

.:)00~ 

R 
A 3 885 
R 

3886 
A 38 87 
R . 
A 3888 
A 3889 
R 
A 3890 
R 

389 1 
A ·3s 92 
R 
A 3893 
A 3894 
R 
p 389~ 
F' 

38 9 6 
00603 0 A 3897 
0 0061~ R 
02:100 0 A 
002000 ~ 
0103~2 
001(100 
019 3 6~ 

006 0 3 0 
000624 
02::0000 
002000 
01 03~2 
001 0:)0 
010 36:5 

R 
A 
R 

3900 

3901 
A 390 ~ 
R 
A 3~03 
A 3904 
R 
A 390~ 
R 

3906 
006030 A 3907 
00061 2 :z 

A 02::'100 0 
00200 C A 
010 3 5 2 R 
001 000 A 

390 9 
3909 

3910 
01036 5 

006030 
0 0060 7 
025000 
0 020 00 
0 1 0332 
00 1 000 

R 
3911 

A 391 2 
R 
A 3913 
A 3914 
R 
r:. 391!5 

010 577 0 1 0305 R 
3916 

r.l06 00 

• ALTE R/ DISPL AY ALU OUTPUT 
EAAU LDXI DR CM+ XALU 

LDB 
CALL 

J l'l P 

0 , 1 
EADS 

EACH 

TYPE CCI'iTEI'H S . . 
CHANGE IT RND / OR [ XIT 

• . .. ALTE R/ DISPL AY SHIFT CDU"TER 
~ASC LD XI DRDM +SREG 

LDB 
CALL 

¥ . 

0 ' 1 
EAD S 

.. Hl P EACH 

• • 

• ALTE R/ DISPL AY IN$T REG#~ · · 
EAIR LDXI .DROM+IRG1 

LDB 
CAL L 

0 I 1 
E:AD S 

JMP. EA CH 
' 

• ALTE~/ DISPL A Y DATA LOOP KEY REG~STER 
EAKR LDXI D~OM+KRtG 

LDB 
CALL 

JMP 

0 ' 1 .• 
EADS 

EACH • 

• ALTER I DIS~LAY MEMORY INTERFACE LAT CH 
EAML LD XI UR OM+NIL 

LDB 
CALL 

JMP 

0 ' 1 
EADS 

EACH 

• ALT ER/D ISPL AY OPERAND 
EACR LD XI D ~O~+DREG 

LD B 
CAL L 

JM P 

G , 1 
EADS 

EACH 

• A LTE~/DI SPL AY STATUS 
EAS R LCXI DRCM+STUS 

• 
£104 

LDE 
!';ALL 

JMP 

0 ' 1 
EAD S 

EACH 

0 

REGIST ER 

REGISTER 

SA VE REG LOC. 

L I STI NG PA GE < 

.... . ,., ,.. .... -.. 
\,.I J. U ~VC 

010 603 
o :o s o4 

00000 0 
000 000 
~o"" - -..' V IJ-..JC.O 

00 02 01 
00000 0 

A 3917 
A 3 91 8 
R 3 91 3 
R 3920 
A 3921 

E10 :5 
El::l 6 
E 1 il 7 
E 1 0 S 
El (: 9 
EA J: A 

DAT A 
DAT A 
DATA 
DATA 
DATA 

,, 
!J 

RO 
BUrR+ l 
0 

TEMP STORE FUR INI TIAL INPUT 
ADDR OF PSEUDO REGISTERS 
OUTPUT BUFFER ADDR 

""" """ ' """&" .... " '·' 0 v ...., 
0 1 0 606 

" " 0 "' ,.. "" ,..., """' - _, ~ U V U I) l,.l f'1 ...;) ~ C. C. 

0000 02 A 3923 
3924 ~ 
392~ 

D,... .,...., ....... 
DATA 

TEM P !; TORAGE 
c LA ST It!PUT CHAR 
2 

.. .__, . • • 

3 95 ) 

S03 

S03 

S 0 3 

s 0 ~: 

S03 
S 0 3 
~· tr .-:. . 
-~ ... .._. 

s. 0 ;;: 

S 0 3 
S 0 3 

• 

0 '>·=-oo oJ ,_. OJ 

0 380'3 

0 381 0 

0 3811 

(1 381 2 
038 1 :3 
033 14 
n -=·-=- ··5 .. ·-· ·-· l 

0 3816 
0 ':•01 7 ..JV ,• 

03;31 t: 
038 1 ? 

S 0 3 0 3 8 2 0 

~ c .. , 
... ..j 

•· 0 .-. ~ ~ 

.,.. L-1 •• , 
..;. ..!t 

S .... ... 
u ~ 

·::- l"l -=· ....;> ... , 

S: 0 3 

·';' 0 .., . ..,; 
::-- ~ . ., 
...:· '·' ·-· 

<""' r, .... , 
.:. .. • .;. 

l'"o o"\ .... 
· '> ,_. .;t 
~ - ') .,.,. u _, 

,. G..., 
•" j 

f"· n .., 
..> "' •J ,. 0 .... ... ..;, 

S 03 
<' .... .., 
·~ v .;. 

:"' .-. .-, 
' ;.1 ..:· 

<:· (' . .., 
•.> • ._-. 
·:" ~ . .... 
..,; ·-· .:· 

::- ,-. •:j -· ... ,_, 
~ ( · '"' ~ •. j 

.... ,-, ·:> 
-~ ~ .... 

S r • . .., 
-..; . .,:, 
.. - ...... , 
..,) : ..:• 
"=" t•. ....., 
~- IJ .;,. 
~ ., .., 
...... ·~ ...;} ... , ...... 
~) :) ~ 
\",... ~ 
._ .. '·· ..;) 
·:- n -. 
-.> ') ..:> 

0 .... ... ... 1 
..;.~ c 

0 "'0<> 0:0 
~ "-' c. .._ 

0 3 8 23 

03824 
0 382:::J 

(1 3828 

0 3 8 2 9 
03830 

0 38'?1 
0393 2 

03834 
03835 

0 3S3E. 
0 

.... ,... .... ..., 

..:· co .:J •• 

0 "'8"C! _. ._~ .,. 

0 3 8 4 (1 

0 38 41 
(1 - ..... 4 .. 
'J .;. OJ ,; .. 

O•-=>r> 4 .... ..... ·-· ') 

O ::P 44 ·- -· 

0 .., "o 4 •:;) 
..;) ·-· 

0 ·:·0 4•3 "... . 
03850 

r, .... <.:• C' ~ 
iJ .;. .... ;._1 .;.. 

O·., ·=·s4 .. J '-' 

:i '=' .-. "' 5 ~ .._. ·=· . .:,,.l • 

038 5 6 
038 57 

03860 
0386 1 
0 ""6 .... .:.· ·=· c; 
0 3863 
0 ~: :=: ,_; 4 

...... o"i '"""' .., -. .~ t"" • ') 
.;:. ... .;, 1.1 .:.· .;:. 0 ' 

SG 3 0 3868 

• 



E.2 VORTEX LISTING 

0""'' 
01 0 607 002000 

014:57 5 
00 20 0 0 
013364 
14724 0 
054 0 4:5 
034045 
OZ404 3 
026000 
00200 0 
{)14:514 
002000 
01!540 6 
0 0000 3 
0 0 0 2 00 
0 02000 
0 13 3 6 4 
1:5124 0 
001 0 2 0 
01063 :5 
o e4 o e & 
0:5600 0 
005041 
00614 0 

A 
R 

39e6 ~ 
3'927 • 
3'9 2 9 ~ 
3 '9 2 '9 CHEH 
3'930 

A 3931 
R 
A 
A 

3932 
3933 

A 
A 
A 

3934 CJIIE1 
393 :5 · 
3936 

A 3'931 
R 
R.3938 
R 
A 
R 
A 3939 
R 
A 3940 
A 3'941 
R 
A 
A 
A 
A 

394e 
3943 
3944, 
3945 

CMEI! 

01 0 610 
010611 
010 61 2 
01061 3 
0 10614 
0 1061~ 
0 10616 
u 10617 
0 10620 
0 1 0 621 
01 0622 
0 10623 
0 10624 
0 1 0 62~ 
0 10626 
0 1 0 627 
0 1063Q 
0 1 0 631 
0 10 6 3 2 
0 1 06 3 3 
0 10634 
0 1 0 6 3!5 
0 10636 
0 1 0 6 37 
01 0640 
0 1 0 6 41 
01 0642 
0 10 6 4. 3 
0 10 6 44 
':'1 064:5 
0 10646 
0 10647 
0106 :50 
0 106~1 
01 0 6~2 
0 10 6 :53 
010 6 ~4 
0 10655' 
010 6 ~6 
0 10657· 
010660 
0 10661 
0 10 6 6Z 
0 1 0 6 63 

0 0 0.2:5 4 
0 0' 1 0 10 

A : , 
A 394C' 

0 1Q644. 
001000 
0 0 1 1 1 1 
0 02000 
014:57~ 
044 0 1 3 
024012 
034 0 12 
002000 
0 ~.4 :5.1 4 
002000 
Ol=s40E. 
o o o ~.o 3 
000 .::. 0 0 

R 
A 3.'~41 
~ 
A 3948 
R 
A 
A 
A 
A 
R 
~ 39~3 
R 
A 
R 
A 395.4 
A 39:5:5. 

0 l-400 2 
001 0 0 0 
01061:5 
000000 
oo'o2.o1 R 

R 
A 3 ·9!56 

'3957 
39~8 

. . . . . 

CI'IE3 
Cf'lf:4 

39:59 • 
3960 • 

• • 39.61 
3'962 

0 10 6 64 3963 
010664 002000 A 3964 . . 

396~ 
3'966 

396 7 

3969 
39 7 0 

3971 

3972 

39~3 

• •. ·• ·-
L ·~u;~" 

• 

0!0 66~ 0 15644 R 
01 0 666 0~457 7 A 
0 10667 001010 A 
o 1 o 6 7 o o· o 1 1 4 7 R 
010671 006140 A 
01 0 672 0 00303 A 
010 6 7 3 001010 A 
010674 01072 3 R 
0 1067:5 00~311 A 
010676 1) 0101 0 A 
010677 0 107.0~· R 
010 7 00 0061-40 A 
010701 000011 A 
010702 001010 A 
0 1 0 703 010 7 4 6 R 
010 7 04 001000 A 
01070:5 00114 7 R 
010706 0 02000 A 
01 07 0 7 01!5644 R 
()10710 001010 A 
010711 001147 R 
010712 006140 A 
010713 000301 A 
010714 001010 A 

3 974 LDD$ 

g ~ g ~··~ ~ g ~ ~~~-~ ~ 
010717 . 001010 A 
010720 010 7 37 R 
o 1 o 7 21 o· o 1 o o o A 
0 1 07Z~ 001147 R 
o·1 o 72.3 :: o o'6o eb A 
0 1 0 7 e· 4. 0 0 0 3 7 '1 R 
01072:5 0 2600 0 A 
0 10726 oo·s co1 A 
01072 7 0 5464 7 A 
0 10730 .tl 0 1 0 00 A 
o 1 o·7 3 1 o 1 o i' 4 4 R 

397:5 

3976 

• 
~~ 7 8 
3~79 

• 

39SO 

39f: 1 LDCS 
.... 9 .... .... .,;,. ... -. c. 
39 (" 3 
39~: 4 
.;39 8 :5 · .... , . . 

• 

t ' 

. . 

PROGRAM PAGE LISTING PAGE ( 396) 

• 

BSS 
JI'IPM 

JI'IPrt 

DAHl 
STA 
LDX 
LDB 
LDB 
JI'IPrt 

CALL 

JMPM 

nATA 
JBZ 

LDB 
S TA 
TXA 
SUBI 

__ JAZ . , 

JMP 

JI'IPM 

INR 
LDB 
I. DX 
JI'IP.,. 

CAL'L 

0 
PBU~ INITIALIZE BU~fER 

INA GET DUMP ADDR 

• N • 
CM£3 . SAVE ADDR 
CM£4 OUTPUT BUf~ER ADDR 
CME 3 o,z 
OH CONVERT TO ASCII 

SIDUTt3•1UF'R OUTPUT CONTE~TS 

I NA INPUT CHANGE YALUE 
I R. 
CI'IE2 JUMP IF' NO CHANGE INPUT 

CI'IE3 
0,2 STORE CHANG£ VALUE 

0 2 54 COMMA 

--~+4 YES 
. 

EXC1t NO-RETURN TD EXEC 

PB UF" INITIALIZE BUffER 

CME3 
C ME: 3 , 1 
CME'4 
OH 

.. . .. 

SIOUTt3tiUF'R 

IliCR MErtORY ADDR 
ADDR 
·OUTPUT BUfF'ER ADDR 
CONVERT TO ASCII 

OUTPUT ADDR 

LDA 
JMP ~ l, 

CM£3 . 
CME1· • . ~ .. ~·GD OUTPUT COiiTENTS 

JIIEI'IORY ADDRE.S S 
OUTPUT BUFF"ER 

DATA 
DA"!'A 
EJEC . 

0 
BUFR+1 

LOAD CO"TRO L STORE• CENTRAL DR DECODE 
ENTERED VIA THl L CD""AND 

BSS 
JMPI1 

STA 
JA Z 

SUBI 

• . , 0 

. . 
J AZ 

DAR 
J AZ 

~ . 

SLIB I 

JMP 

.J J1PM 

JAZ 

S UBI 

0 
f~Tt;HA 

LDCTL 
EXC~O 

0 3 0 3 

LDCS 

LDDS 

'M" - 'D' 
• 

EXC90 

F' ETCHA 

E X ~90 

0 3 0 1 

JAZ LDDS~ 

DAR 
JRZ 

J.MP 

LDBl 

LD'B 
TZA 
S TA 
J MP 

, .• 
•• y.;;t,..,.,, •• : ' 

LDDSB 

E X~90 ~ 

DB U.F' 

0 . .., 
' c. 

• 

LCC S 
LD RC . 

-. .. . . . .. -· . . .. 

. 
' 

., 
GET .. W H I C.H T Y P E C 0 N T R D L S T 0 R E 

S~YE LOAD TYPE 
ERROR IF' NO TYPE SPE CIFIED 

c '? 

LOADING CENTRAL 

D '? -
LOADING DECODE 

LOADING "AIN MEMORY 

ER ROR-ILLEGAL DESIGN~TDR 

GET WHICH DE CODE 

ERROR IF NC TYPE SEP CiriED 

A? 

J? 

ERROR-IL~EGAL DESIGN ATOR 

ADDR OF' CUR RENT CCS PAGE 

SET ~OR CC S LOAD 
START . LOAD 

.. -- . 

f 

r 

.... 0 .... 
~ .j 
<' Q .., 
~ "" 
S03 
.... 0 . .., ..... ._-. 
s 0.3 

$ 03 

$ 03 
so::: 
so 3 
S03 
S 0 3 
S03 

S 0 3 

0 3 86 9 
0 3870 
03 8 7 1 
0 3872 
0 3 87 3 

0 3 874 

0 38 7~ 
03876 
03877 
03878 
0387 '3 
03880 

0388 1 

S0 3 0 38 8 2 

S03 
$ 0 3 

S03 
$03 
$ 03 
<"- Q" ..) ...:· 

038 83 
03884 

03885 
03 886 
0 3887 
03888 

S 03 03 8 89 

S 0 3 

S 03 

03 8 90 . 
038 91 

0 3 89 2 
0389 3 
038 94 
03895 

0 3 89 6 

S0 3 0 3 8 9 7 
S0 3 03898 

$0 3 
$0 3 
$1)3 
S0 3 
s 0 :;:: -,.. .-., 
.:,. 1..- ..:· ... G ,, 
...., · .J 

't' 0 ·~ _.. ._, 

0 38 9 9 
0390 0 
0 3 9 0 1 
0390 .? 
03':30 3 
03 9 04 
0390 5 
0 3906 
0 39 0 ? 

·~~-"'-""- .. .~ ... ~ .... .,.; ....:; ..,, .. 

~· 0 ~· 
...;, ·-· 

0 ~-=111"' ... , J J 

~· (l ~ • .•. · ._ ... 0:391 1 
~ 0 :::: r• .., .:-. 1 :;:'> 

~·w...- '-

· ~ ······ 

03 9 1 3 

S 0 3 0 39 14 

-~ 0 .... ·> .!) 0 3915 

~0 3 0 3'3 16 

S: 03 0 39 1 7 

.,-. 0 ~ . .;:. .;, 

~· 0 ·:-._., ·-· 

.. -. ·u· ~. .,:;. ..:.· 

"' (• ,., 
._,), J ~· 
<'· (' ~. 
..... f .;. 

0 3918 
0 39 1 9 

(;39?.1 

03 922 
0 39 2 3 
03924 
"u .., CJ ":\ r:.-._, ... 1:- ·.J 

·. 
• 

• 



E.2 YC RTEX LISTIN G 
' 

t'1 07 3Z 
0107;33 
0'10 7 3 4 
0 :lrf7·3ls 
0 10736 
010737 
0 1 0 74 0 .,,., .,.4, 

oo6oco 
00037 3 
Oef>OO O 
0010 0 0 
01 0 742 
00 6020 
00 03 72 
026000 
005301 

A 3986 LDDS'A 
R 
A 3~8 7 
A 398 8 
r.~ 
A 3989 LDDSB 

·~ " '-' 1 .. 

0 10742 ,., ,.,....., ,. '"' 
~j ! ll ' ..,. .;, 

R 
A 
A 
A 

3990 
3991 

0 10 744 
0 €.4634 
064632 
0107 4 t. 
00602 7 
001401 
016000 
001 004 

3993 LDRC 
A 3 '39 4 
A 3995 
R 3996 LDMM 

010746 
010747 
O ,n -,c::o ... .... , -,., ,. ,... ..., .. . 
u ' '-' ,· ..... .t 

"' """""'IE"'"' U.&.Ui-IC, 

0 1 0 75 3 
0 1 07!i 4 

,.. • n ..., .- .-. v•uto ... :~ 
01455 5 
001002 

;:; 39.97 
R 
A 3999 

3 9'3 9 

4000 
4 001 

,..... .. . ~ ..,._._. ..._" n -,...-- -
u .l u ,,. ._I ..J u ... u ( 0 ..:. K 

0 .,...., .. , 
J. {_J , . ...J c 

0 . .... - .. -lUI'...) ( 

010760 
,.. ..... - , . 
u J. \,l l 0 .I. 

~~ 1 IJ 7 6 2 
0 1 0763 
01076 4 

0 \ 0 765 
010 76 6 
U 1 0 7E.7 
0 10770 
01077 1 
0 10772 
1) 1077 3 

~o'""o~~ v c. v v 
00000:) 
001406 
~~o· - ~· VU C.V! 

0 00 17 0 
00~001 
O:i4617' 

A 
I I 

E 
A 

002000 A 
000312 E 
! OOOOG A 
01000€. A 
011:563 R 
000 00 0 ::l 
000000 A 

4002 

4 003 
4004 
400~ 
40 06 
40 C7 
4008 

LMOS 

• • 
~ 

LR£AD 

4 00';1 L R1 
A 010 7 7 4 

01077~ 
0107 76 
0107?7 
011000 
0 11001 

002000 
000000 
010765 
C1137:i 
01140:'3 
011411 
01077 4 
0 0 :5 0 ·0 1 

E . 

(l ··~ o~ I. ... u c. 
'J l.t003 
i) 11004 
Oil GO::i 
Ol~C O E. 
.... '"0 .. • • .l.tJ.I,.I I 
,. • • 0 1 0 .; .1. .;. ! 

o:: o 11 
01 1012 
01~. 013 
('11 014 
0: 1015 
01101€. 
0 11017 
o 1 1 o co 
0 1 1021 
'] 1 1 .... -::'1 ':> 
'- .LVL..'-

0 1 1023 
Oi.1024 
l., 1 1 ,. . -=· -=:: . \ .... '- ._, 
tJl l !) 2 6 
011(1(::7 
')1 1:)30 
". .. .. . .. -· 1 :..1 J. .L ._ • ..;, 

•• ,~!'"\.~? 
~ . ~ ...... .... 
0 .. ....... ? ..... 

J. ,A. ,.: .,..f .;, 

o"\4 1 '"' -. .. 

·.. .L ..L 1,.1 ..:· ..... 

o t to:::; 
0 11 0~6. 
,.., ........ -... 
1,1 .L J. '~' .;.. ( 
... ..... ,... ... 0 
I.J ,L J. V "f' I 

0 11041 

R 
R 
R 
R 
R 
~1 

0 . ... .... f·~n "' ..J ..,. .;, u 1.. " 

O:i 4::i57 A 
05456 :.• A 
0 .4_.., .. , 

._, ···''' '· 
034~~7 
G l::i OOO 
OO!:i 0 12 
1 .. 4., .... 

J ._t ._1 ... 

001010 
0 1 101 7 
0445:56 
00502: 
1:54 5 5 1 
00101 U 
011(1~ 5 
00100:) 
C1102 (. 
0 445 5 •"• 
OO:i02 !. 
1::14::14 : 
001(11 :) 
''1'Cr'""• .... 1 ..;. ··+ 
00 100 '' 
0 1 l 0 3 ··: 
0 ...... . .. ! 

., .... .j ... . • 

OO:i02 1 
006 15 0 
~" o~ ~
'·' \,1 ..;;> I f' 

144::;43 
00101 ') 

(1 

A 
R 
A 
A 
A 
A 
R 
A 
R 
A 
~1 
A 
~l 

R 
fl 
0 

" 
. 
•" ' 

' "' , • ~ ... """ n • • G A Ill:' ,., 1. 1 .L .f. 1.1 "'t C:. 1~1 J, j. I "f . ..,1 ~. 

~ 0 • "' n n 
IJ J. 1.1 t.l 1_1 

Oll i1 44 01141 7 R 

. . 

4 0 10 
4 0 1 1 
4012 
4013 
4 014 
4 0lti 
4016 
4 0 17 
4013 
4 01 9 

• 

4020 
4 0 2 1 
4 022 
4 023 

4 0;::5 
4 02€. 
4 027 
4 028 

4 02 9 

4030 
4 03 1 
4 032 

4 033 
40 3 4 

n • '"4 - ........ - ..... -. .J t ~ ,_, ·J v .L. ..,. ...J c. r r. 4 03 6 ............ ,. ,.." ........ . ... 
'J J. .1. ._., "'t '=' '-' \,t L 4..• .l '.' 

01104 7 
011 0 50 
011051 
Jll!:152 
0 .. .. ,·. C' "" .L i ,_; ._, ._ ... 

"' • • ~-· C' ... 
·-~ ' i '·' ~ '"" 

011055 
011056 

nt·n~·.., . !._c. 
·~ 010(; 0 
" 1 1~1 "' ' u !... .... ""t 

002000 
"11"'"'' \.• ...J ·~ .. ~ 

"lAC'-. .. IJ .... ._. c. .t 

00101 0 
0110(- 5 

~. 

''· A 
" ,._ 
A 
A 
R 

4 038 

4039 

4041 

-. 
L R E~Dl 

LDF' R 

"I CS Ul 

1. DB I 

LDJI 
JM P 

LDBI 

LDB 
DEC R 
STA 
ES S 
ST I: 
STB 
EQU 
LDB E 

LDA 
JA N 

LDA 
JAP 

IOLI HK 

1ZA 

JI RM2 

0 ' 2 
LD RC-2 

DRMl 

0 ' 2 
0 1 
LCCS 
0 
LDPT 
UtA DR 
Y. 

~YST 

0 • 2 
LMOS 

BIFL G 
LMOS 

S H4 RC:tl 

THE READ FCB/DC B AND 

STAT 

T Z~ 
STA 
STA 
ST .:'t 
STA 
Ln .,, . . .... 
LD !"' 
TAF; 
IHfA 
JAZ 

INR 
TBA 
ANA 
J AZ 

J 11 F' 

INR 
TEA 
tlNA 
J AZ 

JMP 

Ii'lR 
TEA 
ANA l 

"'U" ;, r;. 

J AZ 

I t~ t"'\ 
....JI'Ir 

L DA 
J~Z 

J 1•1 p 

LDA 
JAZ 

loiD CT 
CKSM 
F'RE C 
LREC 

• 

B . ... , . F' 
.l~ U 

0 , 1 

BI T1 :5 
.. +3 

CI<S,., . •· 

~+ 3 

FREC 

BIT11 
•+4 

LREC 

0 377 

RCtl 
*+4 

SEQ ER 

l.DF' R 

C 1<:'> U M 

rR::::c 
LD.B P 

.. 

..... ---- - ---- . . --.. ... ...... ...-... ·~ ... ~.. . ........ -... ~ ...... ...... ~-- ........ . 

PRD Ci-R AM PAGE 61 L I S T I ri G P A G E < 

DC SA 

ADD~ OF ' CURRENT DCSA PAGE 
ST ART LOAD 

.nc s B 

ADDR OF CURREN T DCSB PAGE 

SET F OR DC S LOA D 
START LOAD 
S·A V E P 0 1 ~~ T E R 
~[ FAUL T ORG TO 0 

SYSiEM F LA G 

JUMP IF MO S 

JUMP IF' ON t~ C NE RMD 

ZER O RECO RD NU MB ER 

WOR D COUNT ARE SET AT 

RE:AD A RECOR D 

IN I TIALIZA TION 

.. ... 

ZERO WORD COUN T 
tLE AR CHEC KSUM SU P PRESS 
CLEAR fiRST RECOR~ F LA G 
CLEAR LAST REC ORD F' LAG 
ADDR OF BI INPUT EUFFE R 
GET WORD ZERO 

GET BIT 
.J UMP I F' 

1:5 
NOT SE T 

SET CHECKS~M SUPPRESS 

GE T BIT 
J UMP IF' 

12 
tlO T S ET 

SE T FI RS T RECORD F'LAG 

GET BIT 
JUt·1P IF' 

1 1 
NOT S ET 

SET LAST RE COR D FLAG 

GET RECORD NUMBER 

FL AG 

SUB EXPECTED RECORD NUMB ER 

SEQIJDICE 

CH ECKS UM 
FLAG S ET 

....... '"' a,.., 
c.~. ~ ,.., 

" I'P'"' "· ,...,...., ~ -· i ~. t.. ...> ..). FLAG 

YES-D O NOT DO CHEC KSU M 

PE RFORM CHE CKS:Ut1 

F'IR ST RE CORD F'L.AG 

--·-· ... - - .. -. . .. 

397) 

c 
r 

$ 03 

S03 ... ... ~ ,;. .. v . j 

S 03 

<::- c~ ·-· ._, 

0 -:• 
~· 

03926 

0 "' -=t ~-.~..,L-~ 

03'328 

0 3929 

03 930 
03 931 
n -..... 3 .... 
',) . :. . :.' "" 
0 -.. -. ~. 4 . ., . ..., . ._, 

,., . ., "" "' ~ "" "" "" ••• • ~-.. ,.,-. •• Yo .To ~ 

03 9 36 

,~ 0 .-. 
~ ,:, 
-t:"• n .-. ..). v ..;. 

'C' 0 ':• ... ..... 0 393'3 
O ·-·Q4•'j .j or• 1., 

.; r:3 03 941 

so 3 
S: GJ 
<"" ,., ·'"'1 
.,j. u .;. 
:::: 0 ::: 
,~ 0 -. 
~ .j ,,.. r. -. 
·~ _. ..:· 

03 94 2 
0 3'34 3 
o :::944 
0 3945 
0 3 34 E. 
03 94 ? 

c. 1 ::.'13 0~: 9 13 

. ,.., .... 
...:• ... .;.. 
"!'· rl -. .... "' .~ 
: .... ,... .o:· .. ~ 

" l ' .... -..> I . ;, 

.. . (' .-. 
- .... y 

··:- ( l "':• ..... C..• ..... .-. .-. 
.: -' ·=· 
(' . .... ... 
.,:. u .; . 
,, 0 ..... 
.:- ·-· 
,-. 0 ·:· 
-~ .... 

(" . ... , ·-=· 
.:• ·- ·-· 

.. -o I I ' . 1 . . .• ·-· 

o(" . • • · : • . .. •.• .... , .. .... ·:· 
••• 'J .... 
•; ' ( I , ... , 
~· ..... ;~ 

¥ • f• .-. 
~ ··' ...... 

, .. 0 .-. '> .,:. 
: . .... .. .. 
.: '·· ·-· 
•' ( '• ·: · 
.. v -· 

s.o :J 
-;· I' .-. .. J .,:_. 

-· ' .. -, 
- · • .. ! -~ . . .... ..... 
.,) ... j 

- . . '• •J • . ;:. .: .. 

.-. 0 .... ' ., - ~ 

s: (I :: : 

03 949 
0 :'3 9 50 
O···q<: l .:;. • J 

0 ·~·-:.s .., "" - .... 
:)::;: 9 53 
I) - '"'"' " ..:. ;J .J •·t 

0 .-. qrc:: 
.:.. ... ..JJ 

......... ...... IC' , 

~· -:.·7 ·J ~ 

I) - · .~ 5 ..,. ..:· :.' t 
0 -:- ·:~ ...: 0::• 

·-· ,; •..1 u 

....... Q C" 9 
IJ •:0 •• .,.I '" ..... - ... .. -· , .. (·' u 
.J · -· ,; .J 

0396 4 
(I ":• q ' 0:: ...... . :),1 

03966 
03 9 6 7 

:)3 9 69 
O ";o •::t7 ·--, ._. ., ,· .... 
0 ·:·<.~ ~1 ..... _. ' 

Q 3 '3? 2 
o ::·973 

(l3 9 7 4 

0 ':• .:> ..,. ? 
..... 7 ' ' 

0 39 79 

... ~ ......... ..., 
I .:J. ? f' :? 
0 3980 

• 



-

. £.2 YDRTEX LISTING 

4042 
4 0 43 

4 0 44 
4 C4S 

0 '110~7 
011060 
0 l1,0 ~ .1 
0 i-l 0.6!· 
011 0 6 3 
0 11 0 64 
0 1 1 0 6~ 
01 106 6 
01106 7 
01107 0 
0 1 1071 
011072 
~1 107 3 
01 107 4 
0 1 107 5 
0 1107 6 
01 107 7 
01 110 0 
0 11101 
0 1110 2 
0 1110 3 
01 1104 
Ol ll O:'.i 
0 11 10 6 
0 11107 
0 11110 
0 1 1 1 1 1 
011112 
0 1 1 1 1 3 
0 1 1 l 1 4 
0 1111:::1 
01 11 16 
0 1 1 i1 ? 
0 1 11 ~0 
0 1 11 2 1 
0 1 1 1 22 
01 11?3 
011124 
0 1112:1 
011126. 
0 1 1127 
0111 Z 7 
011 1 ~0 
011131 
0 1 11:02 
0 1 1 1. :a i 
c 1 1 1'3 4 
0 111 3 ~ 
0 11136 
'l 1 1 1 Z7 
0 11140 
0 1'114'1 
0 1-11'42 
0 11143 
0 11144 
0 11145 
011146 
01 1147 
01 11:50 
0 1 1 1 5 1 
0 11 152 
0 11 1 53 
0 11 1 :54 
U l11:5:5 

014510 A 
006120 A 
00 0 013 A 
0 54511 A 
001000 A 
011 0 7' 1 R 
01450 2 . A 
0 0612 0 A 
OOO OOe A 
0~4:503 A 
014502 A 
14447:1 A 
006140 A 
000 0 74 A 
0 0 1 0 0 2 A 
0 11 3 3 0 R 
0 3 4474 A. 
01436~ A 
00614 0 A 
00031 5 A 
0 0 1 0 1 0 A 
0 1 1 1 7 0 R 
01:1 0 0 0 A 
0 0 :1 0 1 2 A 
0 0 4 3 ~5 A 
0010 10 A 
011114 R 
00100 0 A 
011117 R 
0444:57 A 
00100 0 A 
011071 R 
005 3 11 A 
0 01 0 1 0 A 
0111!5 6 R 
00~ 3 11 A 
00101 0 A 
01112 7 R 
OOt.OO O ~ 
01142:5 R 

4 0 46 LDJP 
4047 

4048 
4049 
4050 
4051 

40~2 

4053 
40:54 
4055 

4 0 ~6 

4 0 :57 
4 05 8 
4 0 ~9 
4060 

40 61 

4062 
4063 

4064 
406~ 

4066 
4067 

406S 

Q44444 
00~ 0' 21 
1 ~44!51 
0 0 ~ 1 1 1 
004Z 02 
0 54Q0 6 
014436 
0 :54QQ ~ 
014440 
0 :540 0 4 
OOii!C OO 
01451 0 
0000 0 4 
000000 
0 0 lfO 0 0 
017000 
124424 
o ~44c 3 
0 1 7(1 0 0 
1c44c5 
054 4 24 
001 0 0 0 
011 0 71 

40€.9 
A 4070 
A 4 0 71 
A 4072 
A 4073 
A 40 7 4 
A 4075 
A 40.7 6 
A 4077 
A 407S 
A 4079 
A 40SO 
R 
A 
A 
A 
I 40 81 
A 4082 
A 40 8 3 
I 40 8 4 
A '\,0 8:5. 
A 4086 
A 4087 
R 

1) 111~6 00~ 0 21 A 
0 111:57 1:54 4 2 3 A 
01 1 1 60 :J C:4 4 16 A 
0 11 1 61 0 03 0 2 0 A 
01 1 1 6 2 0 1 13 2 7 R 
0 1 1 1 6 3 1 2 44 1 5 A 
011164 0 !5441 3 A 
0 11 1 6:. 0 44 4 06 A 
01 1 1 66 0 01 0 0 0 A 
0 11167 0 11071 R 

0 11170 R 
o 1 1 1 7 o o 1 :5 o ·o o A 
0 11171 0 04 3 ,5 A 
01 1 17 2 0 0:5 0 12 A 
0 11173 0 06 01 6 A 
0 11174 0 11441 R 
0 l 11 7:::1 0 0 1 0 1 0 A 
0 11176 01142:5 R 
0 11177 0~411~ A 
01 120 0 002 00 0 A 
C 1 1 2 0 l 0 1 1 3 1 3 · R 
o·11Cl02 0 1.5 JJ OO A 
0 112 0 3-- 0 0'4 3 '1 A 
o 1 1 2 o.4 o o 6 1·5 o A. 
0 1 1 20 :5 C- 0 00 17 A 
011206 0 0!5 0 12 A 
0 1 1 2 0 7 .0 0 6 0 1 6 , A 
011210 ·;G ll4q 6 P. 

4088 
4 0 89 
4090 
4031 
40 3 2 

4093 
40 9 4 
409:5 
40 '3 6 

4097 
40'98 
4099 
41 0 0 
41 0 1 

4102 

4103 
41 G4 

A.l 0 ~ 
,fl 0 6 
4107 . . 
410B 
4109 

LDWD 

• 

t.DST 
• 

• .. • 

• LDDRG 

• 

• 

• 

LDA 
ADD I 

STA 
J ttP 

LDA 
ADDt 

STA 
LDA 
SUB 
SUBI 

J AP 

LDX 
LDA 
SU:BI 

JAZ 

LDA 
TAB 
LSRA 
JAZ 

J MP 

HtR 
J"P 

DAR 
J AZ 

DAR 
JAZ 

JMP 
· ~, B .. ) ... ~ 

ItfR 
TIA 
ANA 
IAR 
ASLA 
STA 
LDA 
STA 
LDA 

CALL 

LDA 
ADD 
STA 
LD A 
ADD 
S r ·A 
J MP 

TBA 
RNA 
LDB 
X BZ 

ADD 
STA 
INR 
JMP 

EQU 
LDA 
LSRA 
TAl 
LDA£ 

JAZ 

~TA 
J NPJII 

LDA 
L$RA 
ANA[· • • 

TAB 
LDAE 

BIJUF" 
1 1 

BUFPTR 
LDJ.ID 

JIBUF" 
2 

BUFPTR 
BUFPTR 
BIBUF' 
60 

LDNR 

BUF"PTR 
LDCTL 
I M. 

LDME:I'I 

0 J 1 

1 3 
!1!+4 

•ur~Ta 
LDWD 

LDDRG 

LDST 

LD CDE 

0 
BUF'PTit 

LSB13 

2 
rti'IIC+2 
EUF'PT~ 
rt rr t c +'3 · 
LDADR 
NMJC+4 
MOV J.It4•0•0 

tf11IC+2 
-B U F' PT R 
' BUF'PTR 
KI1IC+2 
LDA DR 
LDADR 
LD WD 

LS'B13 
LCCS 
LDCRl 

LDPT 
LDADR 
BUfPTR 
LDWD 

• 
0 ' 1 
13 

CODEt2 

LD CD[ 

LD SR\1+2 
LD S IHI 
. 

(.'1 I 1 
9 
0 17 

SCCD•2 
• 

• 

PROGRAI'I PAGE 62 LISTING PAGE < 399> 

JUF"F'ER ADDR 
PLUS 11 

"OVE D PAST HEADER ILD CK 

SET BUF'FER POINTER 

RECORD COMPLETE 7 

LOAD TYPE 

JUMP IF" LOAD MAIN I'IEMORV 

GET I.IORD 

GET CODE 

IGNORE THIS IJORD 

SET ORG ADDRESS 

• 

LOADER CODE ERROR 

GET 13 LSBS <INST COUNT) 
PL US ONE AS COUNT IS ACTUAL MINU S ONE 
TIMES 4 <FOUR 16 BIT J.IORDS PER MIC ~ Q ) 
SET COUNT FOR MOVE 

H SET fROM ADDRESS fOR MO~E 
S£ T TO ADDRESS F'OR MOVE 

CDU,.T 

llft'DATE 
.. • • 

• 

BUfF'ER POINTER 

UPDATE LOAD ADDRESS POI"TER 

GET ORG ADDR 

IF LOADING CCS 

SET LOAD ADDR 

LOAD MAIN MEMORY 
G.ET WORD 
f£TCH LOAD ADDR .. . 
CODE SER VI CE ADDR 

'RRDR IF' UN SERVICED COD[ 

·SET SERVICE ADDR 
PERF"ORI'I ~EIH' ICE: 

· ' .. 
F'Ef'CH "S UBCODE 

" .SUBCODE SER VICE ADDR 
• 

... . . --~· . .. ~ .. ·~ 
•• 

F' 
F' 

r 

f 
F' 
F 
F' 
f 

F' 

F' 
F 

r 
r 
F' 

r 
F' 

S 0 3 03981 
~o3 0 3 9Bc 

S03 03 93 3 
S0 3 03 9 8 4 

S 0 3 0 39 S S 
S03 03 986 

S 0 3 0 3 987 
S03 0 39 8 8 
S03 0 39 8 3 
S03 0 39 9 0 

S 03 039 91 

S 0 3 0 3 99 2 
.... ll.*lf.lOI 

. ,., •• *••• 

S: 03 
S0 3 
$03 
S 03 

... 0 ~. 
·.!· ~ 

,.. 0 ""' ~ ~ 

$ 03 

0 39 98 
0399 4 
03'.39 5 
03996 

039 93 
0 3 999 

S0 3 0 4 000 
S0 3 0 4 001 

S0 3 0 4 00 2 
$(;3 0·40 03 

S0 3 

SC 3 
<:;03 
<!f'o ,.. . .... 
~ \.1 .;t 

S 03 
S 03 
::; o3 
S 03 
$08 
:;o3 
~u3 
, .. 0 ,., 
...> .:-

"0""' ·~ .;, 

·so ~: 
$ 0 3 
$ 03 
~· u- .-;. '\} ,_ . 
s I) :~ 
~ 0 :J 
..... , .. ·~ 
..;. .. v ·~ 

<'• 0 .•. 
.}. .;, 

S 0 .3 
S: 0 3 
" 0 ~. ·:!.> : 
.-. 0 .-. ' . ~· ..._. 

0 40 0 4 

0 4 00 5 
0 4 006 
0 4 00 7 
0 4 008 
0 40 09 
0 401 0 
0 4 0 11 
0 4 0 12 
0 4 013 
0 4 014 
0401 5 
0 4 0 16 

0 401 7 
04 0 1 8 
0 4 0 19 
0 402 1) 
0 4 0 21 
040 2 2 
04023 

04 0 24 
I) 4 ,., ·:J c:, 

v .._ ·-· 
0 4 0 2 6 
040 2 ? 
040 2 ::.~ 

0 40 2;1 
0 4 0 30 
0 4 0 ~H 
0 40 32 

. ,. ,. ••• lf. : .. 

:.. :t•••••• 
ll! ~· • !I! ... !I! • li( JI(······ .. :.: ••••*• 

· ~: :.'•···· **"'**••:« 
· ·~···lP.· !l: :t:=« ••••• 
~ lf.'CltE!I!If.lJ.:.! 

•:.:•••••• 
1: :. :. II IE iiElf. !« 

• 

• 



E.~ YORJ EX LISTING 

0112 11 
ot 1e1e 
r:q ~ ~iJ 
I) 1-1·2 ., 
0112 1~ 
01121 6 
0112 17 
011220 
01122 1 
011222 
0 11223 
01 1224 
0 1122:5 
011226 
0 112Z 7 

001010 A 
Ol t4 e5 R 
0 ~41 0l. A 
002000 A 
.011313 R 
tl l:iOOO 
00 4 3 4 4 
00 61:5 0 
000037 
006 14 C 
00(10 37 
001010 
011230 
00 1000 
011425 

A 
A 
A 
A 
A 
A 
A 
R 
A 
R 

4110 

f 'l lt 
4112 

411 3 
4114 
411~ 

4116 

4117 

4118 

4113 • 
01 1230 001000 A 4120 LDPTR 
01 12 31 000000 

•. , 1 .. ·::' .., ":' 
• J.L..Y~ 

01 ·-'"""' 1c:_~.;, 

01123 4 
.-.1 ............... 
~~ .1. c. ..:. ,J 

"'t" """ """'6 U .&.J, C..,:, 

0 112 37 
0 1 1240 
011241 

O.P OOOO 
044340 
01500 C 
154 34 5 
00 5111 
05 4 015 
014 3 33 
0 54 0 15 
1 2 4013 

4121 
A 4122 LDLDR 
A 4l23 
A 4124 
~ A<tl""''oC' 
1"-f ...... c. .J 
_., A1"" ' ..... ... c. 0 

A 4127 
A 4128 
A 4129 
A 4130 
A 4131 
A 4132 

0 11245 054012 A 4133 
0 11246 
.:' 11247 
')11250 
01 1 2~ 1 
1) 11252 
n • 1 "" 5 "" ... .,. ~ ..:· 
l)j 12:i4 
·: 112:i::i 
01 12:56 
0 11 2~7 
01 1250 
01 1261 
0112E·2 

01 1263 
0 11~64 

01 126:5 
0 112 66 
0 11 267 
0 11270 

0 11 271 
011272 
" 11"'7., ._. L.. oJ 

0 11274 
'.'1 12·75 
0 11276 
011~'77 
011300 
"l '~ o· ,_, 1 ·=- ! 

.. ,_,A,.,o~ " 4' .. ~4 J. .:,. "+ IJ ( t-1 -

O:i4 330 A 413:i 
006140 A 4136 

4137 
000177 F-: 
00 1002 A 
011433 R 
002000 A 
01 4~10 R 
000000 A 
000001J A 

4138 LDPIY 

000000 A 
.001000 A 
.011(1?1 R 

4139 

4141) 
A 4141 
A 4142 

000000 
006010 
011Z74 
057000 
001000 
1.11 2 o 3 R 

R 
I 
A 

4143 
4144 

000000 
001000 
0 ,1 1 3 6 7 

011274 
044277 
Oc4276 
016000 
054300 
006140 

4145 
A 41 46 
r:l 4147 
R 

4148 
R 414'3 
A 415 0 
~1 4 1 :il 
A 4l:i2 
A 41~3 
A 4154 
P. 

- . 
• 
LDriDR 

• 
LDI'1EX 

• 
LDADD 

011302 00100·~- A 41:i~ 
R l' 'l"'O ·~ ... ._, .;. 

011304 
~1 1130:5 

011306 
011307 
n 1 • .., 1 0 v 4 ... v 

01 1 3 11 
"1 · ···1-1; ! .:~ c. 

0 1 1 3 1 3 
~ l 1 3 1 4 
-~ 1 1 3 1 5 
0113 1E. 
' 1"""1~ \_I .1 .:• ( 

..... ' ""'"'0 •J.LJ.~C. 
n~·--1 . _ , .1. .&. .:.. c. 

0 .. . -..~ .... 
,j. .L .:.. c. c. 

n~"-2~ 1.) ... J. ...:• ..:0 
n~<~-.""\A 

I_) J. J. ._:, C:, "'t 

,.... """''"'t 
u J. J. ., c:. ·-· 
011326 
·' ·1~27 II,.! • ._. 

........ -.... ""' 
1,1 ,l .1. .,:. ..:> v 
f"\ 4 .. -- . 
·-· 1 .1 .;. ~ J. 

...... 4 ---v .t J. .,;. ,:, .:. 
,... ......... ""\-
t..• .t J. -~ ~ ·:0 
""' ... -....... I ) J, j .,;t ~ "'t 

""" <II 4 A""\-
V .L L ... ~ ·=> 
006140 
000200 
co 1o o:=
Oll433 
nAA?G? 
"' ~T -r '- .._ • _, 

001000 
C\1 10 7 ! 

"' ,... "" .... n .., 1,.1 .... u \.1 \. ,_, 

002000 
r.oeooo 
001000 

A 4l:i6 
A 
A 41~7 
R 
A 4158 
A 4159 
R 

4 160 
!". ... .. ..... .. 
H .... .1 01 

A 4162 
A 
~1 4163 

• 
LDS:RV 

4164 • 
000000 
GO lO CO 

C; 4165 LDSCD 
ct 416 6 

111 ..., -· n "' (. '-

"""0"" v 1,.1 v ... ~ 1 ,_, 

0 4 - "" ' ., J .... c. ~ ,, 

Oo ';)" '' lt. V '-' 

0 110 71 
0042 0 2 ,.. .... -,..,... 
v .a. .... c. \.• ,_, 
001010 

R 
4167 

A 4168 
(.i 4169 
;:; 41 70 

A 4171 
..... .... '11-
H .... I.,C 
,., ..... ~-
l"t .... .&. ~ " 

""1""",._ ""' u .& vo~ """ 

"""'0""~ .... U \.' C"' c t H 

001 4 01 .... ,.._ 

ll! 

LDIGN 

LOORl 
I ft ... , ~ 
L.UI1 "-

• 

JAZ 

s.r A~
JMPrl 

LDA 
LSR Jl 
AHAI 

SUBI 

JAZ 

JMP 

JMP 

E .JE C 
ENTR 
INR 
LDA 
AtlA , ,., ,.... ....... 
STA 
LDA 
STA 
ADD 
S TA 
LDA 
STA 
1~ D D 
STR 
SUB I 

JAP 

CALL 

J /1 P, 

ENTR 
LDA I 

ST,A 
RI::TU• 

E tl T ~ 
JMP 

EQU 
INR 
LD! 
LDA 
STA 
SUBI 

SUB ! 

JAP 

INR 
J MP 

... ~, "" R i:.. I 1 f 

JMF'M 

ENTR 
RETIJ • 

ENT~ 
INR 
JMF' 

ASL A 

LDB E 

pfJC S IM 

LDCD E 

LDSRV+2 ' 
L DSR V 

0 ' 1 
4 
037 

037 

LDPTR 

LDC DE 

0 

BUFPTR 
0 ' 1 
t_:;;B l3 

.; . 

LDMV +2 
BUFPT R 
LD;W t3 
LDMV+2 
BUFPTR 
LDA DR 
LDr1V;t- 4 , 
LDI1V+2 
"- DADR 
EMEM 

LD~ tz 

LDI.:ID 

·. 

LDAD D 

LPP TR+l . 
LDMD R 

LCOM 

• 
BUrPJR 
l! Ue:-P 'tR 
0 '2 
l DADR 
NI'IEN 

L.DSI Z 

.. 

. ·- . 

' 

f.t1EM-I'IM EM+l 

LDSIZ 

.BUFPT R 
Lr!I-JD 

0 

LDSRV 

LDSCD 

BUFPTR 
LDWII 

2 
BI FLG 
LDRNS 

SYST 

PROGRAM PAG E 63 LlSTIIiG PAGE < 399) 

ERROR Ir UNSE~VICED SU BCODE 

PERFORM SER VICE 

' rETCH POINTER 

ON LY ABSOLUTE IS VALID POIN TER 

ERROR 

ADDRESS SET BY SERVICE ROUTINES 

CODE+4, LOAD DATA ~ORDS 

I SDUnE WORD 

SET NOVE COUNT 

SET FR!nl ADDR 

UPDATE BUFF ER POINTER 

SET TO ADDR 
CALCULATE F.:At-1G E 
UPDA TE LOAD ;~DDR 

ERROR IF M~IN MEMORY EXCEEDED 

MO VE DATA WORD S TO MEM ORY 

CO NTINUE WITH OBJE CT RECO RD S 

S E T L 0 A D A I• D R 

SET FO R CRG ADDR RO UTINE 

SET EX ECU TI ON 
EX EC1 ION ADDi\ 

LOAD ADDR 
SET LOAD ADDR 

AitD R 
I$ END 

IF BE LOW M ~ IN MEMORY 

IF ABOVE MAIN MEMORY 

CONTINUE LOAD 

SERVICE LOADER CO DE 

OF L OAD 

<A DDR SET UPOt-1 

IJSE SU BCODE' CODE NOT USED 

I G r~ORE EN T R'( 
BYPA SS ~lORD 
CO tiT I NUE LOAD 

TH1E S f"OUR 
BI Oil RMD FLA G 
JUMP If" tlCT S ET 

SY $ TEt1 FLAG 

f 

f 
F 

F 
F 
f 

F 

f 

F 
F 

r 
f 
F 
F 
F 
r 
F 
F 
F 
F 
F ,.. 
r 

F 
F 
F 
F 

f 

F 
F 
F 

F 
F 

C" 
• 
F 
F 

F 
F 
f 
F 
F 
f 
F 

F 

F 

F 

F 
f 

F 
F 

CALL);-

F 

f 
F 
F 

f 
F 
F 
F 

** 'f.ll!'«*~'-• 
.:'ti:«lltll"!«ll!~ 

!!:: ~ ll!l"lf:lt;l«,. 

l''f'lf:ll!*lf:ll!:t' 
!t! :.: :.: :+: • lli :« it: 

w•: ••~"'"'* 
Je: ,..;:t;lf.!l"!«ll!!« 

"'"'"""'~"'"'"" ,lllf:; .... :'f'; ... ~ ...-; :.;;or:: 

~~""""~"""""' "" ~; :Y. ~ ....: ; p; w; :\~ 

~lf.:.lli!JEllill~ 

*****ll!ll!;t; 
't. ). ; :t. w. ~ ll' :.: :!\ 
*~*lUfll:le!* 
ll! ,.. :« :« :« • :« ,.. 
* ~- "" "' ~ ~ "" "' • • :"' • ..: ... ~ O'tl:.-r;:V. 

ll' ~ • ll'i :t: :ti :« jl!i 

:¢; ::-: :« liE !« ,.. liE .. 
'f<i ·~ ;• ; ~: "" :.0.: "' ' M • • .-: •• • • lll":: ...,. ... :.: 

""""""'""'"""'"" Ji,~ .... .......... :..,-; ... . ...-

., :ti "- ll!' ~ !f. • :« 
""' ,.. ~ ... ,., "' ... "' ~. ;v: .'r. ... • • w. ; f\ ~ 

"' ~ '-" W .. ~ ' M "" ,.. ... ~~; ... .. ;or, ,.,.., : .... 

lf.::''«liEllll~~ 

• ... :« ll! ""' ll! !« ll! 
*- ·.: :« lf. ll! • :« ,., 

*.lf.:.ili!Jill!ll!ll: 
:« 't. 't. ll! ~n•: lf. ~ 

,.. ..: -~ ~ ~ ~ ,., "' 
;? • ...,; .... -~ :.; .:or. ~ ~ 

"" "' , •. "' "" "' . .., "" ~ ~ . . ~ ~ ~ .~ ~ 

.. :« :t' ll! lit' "' • :« 
W.lf.ll!li!Y.W.ll!:et 

\".[ :.' 'f. * ll! ,.. ll! ll! 
., W ' M "" "' :.0.: ... "' ... ~~~ ....... ~ ~ 
lCi ll!' 't: )I[ ~ lf. * ~ 
~ ~' :t' );' :.: lli * "' 
lf. '" "'"'"""""'"" • • ::t. ...-. ""' ~ .T, w; .. .,. 

-~ lf. w lf. ,.. if. ... :t 
)l(;('t;lf.li':W.li!W. 

lf. ,.., ,.. J( * lf. ll! ,., 
~ :!' .• »: :'!( "'- 'f. ~ 

*- '"" "lf.ll<"t:•:.. 

ll! ll:llili!W.W.ll!'t. 
:+: :1. ll! ll' lf. • • lf. 

* !f. :'! :« liE liE !f. '« 

!l!~·~·~ll!ll! 
lf. ~ :wi liE ll! liU~ !!! 
ltiJE~liO!W.JE~ 

liL i i ,., * :« ll: ll :.' 

S03 
-~ r· .-. 
.:) J .:.: 

<"".) •.• .,:. 

<'• r: -. 
.!t .. :· 

04033 
0 4 n" • .. Y""t 

n AO'"'"" • ..,. ..:> ._, 

OAn,... ,
""t IJ ~ lj 

. - ·----- --- ·-- ··-· . .... ,. , •. ,' ' -
0 

" ' •· ,._.,._ _ .. ,...,...._-.,,-,..,~...,,...,._ . ... ..,•w•~- ' ' "'"' • _.,,.,,,. •• ~u• oo • .. • • ,.;.,,.,, o , ,, H, 
~ ...... ..... -. .. ·-...... .. ... . .. . ... 

• 
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01 1335 
0·11 3 36 

~&iiti: 
011341 
0 11 3 4f 
011343 
011344 
011345 
011346 
01 1 3 47 
011 35 0 
0113 ~1 
01 1352 
0 113:53 
011354 
0 1 1355 
0 11 3 ~6 
011 3:5 7 
011360 
011361 
011362 
0 11 36 3 
011 36 4 
0 11 3 65 
v 1 1366 

011367 
0113)'0 
011371 
01137'2 
0 '1? "7? . . ..., , ..;; 

0 11374 

01137 ~ 
01137 6 
011377 
01 1400 
01 140J. 
011402 
0 1140 3 
0 11404 
0 1140~ 
011406· 
0 11407 
1.' 11410 
01 1411 
011412 
0 1141 3 
0 114 14 
0 1141~ 
011 416 
0 11417' 
0 '11420 
01 1 4 21 
011422 
011423 
011424 
0 11 42~ 
011426 
01 14C: 7 
011430 
011431 
011432 
0114 33 
011434 
01143:1 
0 1 14 3·6 
0 11431' 
Q 114 ~0 

011441 
01 1442 
0114.43 
01 1444 
01 144:S 

01144t5 
011447 
0114:50 
0114:51 
01145£ 
0114~3 
0 114,4 
0114$:5· 
o·114:f6 
0114~7 
01146(J 
0114'61 
011462 
011463 
011464 

016000 
001004 
011363 
01423 3 
t442 ee 
006140 
000170 
001002 
01136 0 
014221 
0061EO 
000074 
054C:I6 
044C: 3 1 
01 4 226 
001010 
011003 
001000 
011 367 
014203 
0~4C:OE. 
0~4211 
044220 
014215 
00 1 010 
010765 
011367 
002 000 
015406 
OOO CI 10 
011622 
0 0 1 000 
Q 0 1 1.1 1 

A 417:) 
A 4176 
R 
A 
A 
A 
A 
A 
R 
A 
A 
A 
A 
A 
A 
A 
R. 
A 
R 
A 
A 
A 
A 
A 
A 
R 
R 
A 
R 
~~ 
R 
A 
R 

4177 
417'8 
417'3 

4130 

4181 
41 3 2 

4183 
4184 
41 S 5 
4186 

4187 

4188 LDRHR 
4189 . 
4190 
4191 LDRriS 
4192 
4193 

4194 LCOI'I 
4195 
. . . 

41'36 

4197 • 
A 4198 ERR 
R 

01)2000 
0 1:14 06 
OQ.0 00 3 
011632 
OQ1Ct00 
001 1 11 
00200 0 
81~40 o 
OQQ003 
01 16 11 
00100 0 
0,01111 
0021,'1. 0 0 
01~40 6 
OOC003 
!l11614 
001.0.00 
001111 
00200 0 
0 1 :14 0 €.. R 

A 
R 
A 
R 
A 
R 
A 
R 
A 
P. 
A 
R 
A 
R 
A 
R 
A 

A 000003 
011&3:5 R 
001000 A 
001111 R 
002000 A 
01 54 06 R 
00 0 00 3 A 
Q1 16 1 7 R 
00100 0 ~ 
0 0 1111 R 
00200 0 A 
01:5406 R 
00 0003 A 
01164 0 R 
081 000 A 
t 01111 R 

4199 

4200 EOf 

~ .... 
4201 

4202 BEOD 

4203 
. . ~ 

o • • •J I 1 

4204 . SEQER 

420, 

4206 LDCDE 

4207 

4208 LDSIZ 

.-
4210 • 

t.DA 
JAN 

LDA 
SUB 
SUB I 

JAP 

L.DA 
ADDI 

STA 
INR 
LDA 
JAZ 

JMP 

LDA 
SHI 
STA 
IliR 
LDA 
JAZ 

EQU 
CAtL 

CALL 

JI'IP 

C,_L.L 

J MP 

CALL 

JMP 

C A L,..L 

J I'IP 

CALL 

JMP 

Ot2 
LDRHS 

BUfPTR 
BIDCB+l 
120 

LDRNR 

BI!Uf 
60 

BIBUF" 
RCN 
LREC 
LREAD1 

LCOI'T 

BIDCB+1 
BIB Uf 
BUF" PTR 
RCN 
LREC 
LREAJ) 

EX C 10 ~ 
• 

EX C10 

SIOUT,~t£0f"E 

. . ' 

f:XC10 

SI OUT•3tHOPE 

EX C10 
• 

SI OUTt3tSEQE 

r. xc to. 

SI OUTa;3•LCDE 

EXClQ · 

SICUT,3,LSIZ 

EXC10 

4211 • CODE SERVICE ADDR TABLE 

.JUffER ADDR 
RECORD LENGTH ON RMD 

JUMP If" 1 20 ~ORDS READ 

SET fOR NEXT 60 WORD BLOCK 
ADVAN CE RECORD NUMBER 
LAST RECOR D FL~G 
JUMP IF NOT LAST RECORD 

LOAD COMPLETE 

BUfFER ADDR 
RE~ET BUf F ER ADDRESS 

ADVANCE RE CORD NUMBER 
LA~T RECORD fLAG 
JUM P IF' NOT SET 

OUTPUT LD~D COMPLETE 

RETUR N 

OUTPUT ERRO R 

, 

OUT PUT ER ROR 

:: OlJTPUT ERROR 

OUT PUT ERR OR 

I • 

· OUT PUT ERROR 

OUTPUT,ER ROP. 

011 3 20 
0 00 000 
00 0(100 
oo oooc 
011 232 

R 4C:12 COD£ DATA LDSC D,o,o,o,LDLDR 
A 
A 
A 
R 

4213 • SUICDDE SERVICE ADDR TABLE 
U11323 R 4214 SCOD DATA LDI GN,LDMOR,OtO,o,o,o,LDMEX 
0112 6.3 R 
00000 0 A 
0 0 00 00 A 
000000 A 
000000 11 
OGOOOO A 
01127 1 R , . 
00 0000 A 4<H~ 
0 0 0 ::t O,G ~ 
O~OO.QO A· 
00 0000 A 
0000 00 A 
OOO OQ .O . A :. 
00 0000 A 

• •• 
DAT.A 

.. . .... 

\ 

• • 
• • < 

. 
• 

... .... --·---#- ~ . . . 

' 

. . 

f 

f 
f 
r 

f 
f 

S03 04037 
S03 04038 

S03 
S03 
S03 

S03 

S03 
S03 

S03 
S 03 
S03 
S03 

S03 

S03 
... 0 ... 
~ ..=. 

$03 
S03 
S0 3 
"0"' ,:, "' 

0 4 039 
0 4 0 40 
040 41 

04042 

04043 
0 40 44 

04045 
04 046 
0 40 47 
0 40 48 

0 4049 

0 40 50 
0 4 0 ~1 
04052 
0 4 053 
040 54 
0 40 55 

0 4 056 
040 57 

S0 3 040 5 8 

$ 03 0405 9 
:o 3 04060 

$03 040t.1 

0 4062 

0 4 0 6 3 

S03 0 40 64 

S0:3 04065 

S03 

$03 04067 

S03 

S03 040E,9 

·-~····~ lf.ll'.: il!»:lf.~~ 

!¥. ::'! :« • • "' !IE "' 

ll!*lllltil!ll!*'*
•• ,.. •••• :1' 

• 

• 



[.2 VORT EX LISTIN~ 

' 011 46=:1 000000 A 

01 1466 

01 1467 
··· ·•4 "" 0 v • ... , 

.) 1 1 4 7 1 
011472 
011473 
1'"!11 ... • 74 '·' .a. , 
"l" ... ~ C' :J J. "t I .j 

01 147 6 ,... , .. ... ..,.., 
I..JJ.J.'1'1'/ 

Ol l!j00 
0 11501 
0 11~ 02 
, .. •e-n..., 
V '"J. .JV..=Io 

011503 
01 1504 
" 1'~0"' ._ Jr. .J ...J 

011506 
0 115 07 
•'' 1' "' '0 V .l ...JL 

•"!115 11 
l-. .. .. C' .. '\ 

1 J. .1 ._1 L C. 

•"1'1~ ' "" •-.1. ...J L ~ 

:) 1 15 1 4 
(; 1 1 5 1 5 
011 5 1 6 
011 51 7 
011 ::120 
011521 
0 q~Z2 
Oll:i23 
H11 C"-.4 
·.· ! .L...)C. 

01152 ~ 
GI1:5c6 
'' 1 1 ~ -7 •) .J ~ • 

:111 ~ 30 
~1· - -1 ,_; .l ._l .j 

011532 
0115:::: :3 

a 1 . .. ... . 
.. J.·J~ "t 

01 1 ~~~ 
01 1 5S6 
"o.l~R"':-7 II ~,_I._,, 

Ol: j4 0 
n1 '! e- 41 
OJ ~ J .1. 

01• -:4"' 
v ..... - ._ 

· ... ··· 1 ' ~4 .... .L - ' ..:> 
C l l 544 
0 1 ~ 545 
n 1 4 C'I' t":: 
uJ..L.J"'to 

n1'"'4 7 
u ~ _; ~ 

.-. • • c=" ... . ., 

•.: ! ., ·-· ~ ( , . .. e. ,.. u J. J. _ _, ..J 0 

011 ~ ~1 

OOCOOG 

000 0 00 
027000 
01600 0 
05 4010 
0 47.0 0 0 
027000 
() 16000 
00 100 4 ........ , -
J..L.L"'tO I" 

"',..., ... """" .. u c. ... u c. "" 
016000 
006120 
00 ~"'"" uuuv 

0050 14 
" 1C' ,._,....,. 
U .JVUV 

1 57000 
005311 
0 ~ 4 017 
004201 
. ~' 4 0 1 C' 1- c. ._1 

054014 
024(112 
0 1 6000 
....... 01' 1 C. "'t J. 

005012 
0160 0 1 
00 4 3:50 
00 614 0 
0003 04 
0010 0 0 
1.1 146 7 . . 
000400 
0003:5 5 
ooccoo 
000000 

0 02 000 
01153.:1 

000000 
00601[; 
00 020 1 
1 24027 
O:=i 4 00Eo 
00~002 
00~021 
• ..... c t"t ~ ..... 
t .;, . .JIJVU 

005012 
00 ~1 45 
006140 
oooooc 

42 .16 
A •H~17 

4 2 18 
4220 
4 221 
4222 
4 223 
422 4 
4 22 5 

A 
I 
A 
A 
I 
T -
A 
A 
R 
A 
A 
A 
A 

A 
A 
I 
A 
A 

4 "'"'" ............ 
A <> ·:> ., 
~ '----~ 
4 2 28 
4 22 9 
4 "" :~ n .... -. 
4 23 1 
4232 
4233 
4 0:0"' 4 "- -=· 
4 235 

4 ......... , c. .~o .. """ ..... ~ 
~ .::. .. :.~· 
... ~ ....... -. 
"+ .:. ..:, o_j 

A ""'' A i '""t C. ... .L 

4 242 
4 ........ C."T...;. 

4 24 4 
4 245 A 

" 4 '=' 4 '" t1 ._ b 

A 424 7 
A 424 8 
A 42 49 
A 4 2 ~0 
A 
A 
A 
A 
A 
A 
R 
A 
A 
A 

4 2 5 .1 
4 252 
4 2 ~ 3 
4 2~4 

4 2 :1 6 
4 C::S7 
42::!3 

A .4 2~3 

426 1 
4 21':.2 
4263 
4;;64 

A 4 265 
R 

• I,..DCTL 
I! 
~ 

!II! 

!I 
!II! 

• • • • 
RI'ID 

RM D1 

V$ LUT1 
V$DST B 
RMDT .. 
.~I F'L G 
• 
!I 

• • 

4 266 • 

A 
A 
R 
A 
A 
A 
A 
A 
A 
A 
A 
A 

~267 
4268 
4 26'3 

4270 
4

.., _. 
c. ( 1 

4 2 72 
4273 ,. ....... ~ ... 
'-t .:; t' • t 

4 -:>? C: ... ' "' 
4 2 76 
4 277 

CKS UM 

CI(SU l 

4 278 CKSU 2 
00100-1 A 4 27 '3 
011~42 R 

·~· .. .. ..... ,..., .. -.#"'>""" 4 
'..'.l .L~...JC. VU...JVC..L A ... ~~""~" lof' C:.OU 
....... e"C" ~ 
v J. J,. ...J ..... ..:. 

0115~4 
n•• c-c-e u .l .L _, ..,.) ._. 

....... i •• , 

I.J J. ;. ..J .J 0 

01155 7 
....... c- 6" 
·-· .l ). .J . . ... 
..-.~ •-=-r• 
1j .l .1. ~· ~ .l 

01 15 62 

"J• c r ...., V ..i.VC• Y 

C l 1564 
('1 15 E. 5 

0 115 6€. 
i)11567 ..... .. .. ~ ..,.c 

•.• .l L ·J' 

011571 
011 572 

.. . ....... - . 

nn • ,..., • ,., 
UULV.i. U " H 

R 

... ..... f""'' .. 
""t .:.O.t 

1115 34 
002000 
"leAn,.... 
U ..J .., UO 

A 4 282 
R 

00 "'"0 '" ... y ..:.· 

011606 
oo:.aoo 
0 0 1 1 1 1 

A 
R .... 
H 

R 

000074 A 
000201 R 
000000 ~j 

000335 
001~.-, ~ · ... 1., t ' • "' 

00020! 
00400 0 
01000 0 

...... 

• 

E 
A 
R 
A 
A 

42 83 

4 284 llf 
4 ""'1 nt -

c. "!:' ·-· ;JI'i 

4 28 6 ll 

4 287 BIDC B 

4288 
4299 
429 0 
4291 
4 2 92 
4293 

BlBLK 

l:IBU F' 
BlTll 
:BIT12 

. . . ; . 

KIC ~ II'I PROGRAH PAGE 65 LI ST ING PA GE < 

' 

. -DATA 0 LOAD TYPE FLAG 

THIS ROU TINE DETERMINE S 
VORTEX I S THE . ~PERA!ING 

I f TH E LOGICAL UNIT 
SY STE M 

IS ON A RMD AtiD 

CALL ING 
CALL 
RE TURN 

ENTR 
LDB 
LDA 
STA 
IN R 
LDB 
LD A 
JAN '« 

I ,., .,._, 

1.. JJ r:· 
LDA 
ADDI 

BES 
T A~< 
LDA 
ANA 
DAR 
,- . T "' ,., .., 
ASLA 
ADD 
:'; Til 
LDB 
LD A 
ADD 
TAB 
LDA 
LSR A 
SU BI 

JMP * 

D AT.A 
DATA 
DAT A 
DA T A 

S F.:GtUE NCE 
RMD 1X 

R MD 
o , e 
RMD1 
R 11 D 
SYST 
0 !' 2 
RMD 

\I$LU T1 
0 ' 2 
0 

0 

0 ' 1 
RH LF 
n ... ,..~ T 
r~ n .u 

1 
RMDT 
F; MDT 
\I$DS: TB 
0 

.. , 
' c 

P.t1DT 

1 ' 2 
8 
030 4 

RM b 
.. 

Q4 GO 
~ 3 5 ~ 
0 
o· 

X = LU N 
A REG ZERO I f 

LUN PARAH Of 

UP DATE 

SYSTnl 
RETURti 

LUN 

RETURN 

fLAG 
If MDS 

LUN EN TRY 

; 

ON RMD AND 

CALL 

ADDRESS 

SY ST Et1 

FI RST ~ORD OF DS T 
L.E FT CHAR 
D ? 

A REG ZERO IF Oti RMD 

LUT POltiTER 
DST PO I NTEh': 
JEt1P S TO RE 

IN '/DR TE X 

BI 0~1 RM D FLAG, F'O S=N O, NEG =YES 

THIS ROUTI NE PERFORMS A STANDA RD CH ECKSUM ON A RECOR D 

CALL ING 
CALL 

RETU RN 

E ~H R 
LDAI 

AD D 
~ · ..... ~~ ... 
TZB 
TEA 
E RA 
TAB 
~NC R 

TBA 
I A -, . 

...; ,... ~-

C ;i L L 

._1 ~i p 

SEQU ENCE 
CKSU K 

1) TO LOADER IF CHECKSUM OK 2) TO ER ROR OF NOT OK 

BUF F; +l 

B IELK+ 1 
CK SU2 

0 ' ! 

0 45 
:) 

Sl OUT,3tCKSU 

EXf.lO 

RE CORD LEt'IG TH 

S AVE ACC Ut1 VALUE 
"'- V-V +l M-l \ ' 4 i't 

JU t1P I F NOT AT EtiD OF RE CwRD 

RETURN IF' 

O ... ,.., UT '.J 1 r 

R E 1' U 1\ ~i 

CHECKS UM OK 

ER ROR 

BLO CK S AND TEMPORAR Y STOR AGE 

ncs 

EXT 
DA i A 
DArA 
DATA 
UATA 
DATA 

.;.o , BU F' R+ 1, 0 

BJF'CB 
.BIF'CB 
GO 
BUFR+1 
0 4 00 0 
0 10000 

LO CAL DCB FOR BI 

FCB /n CB ADDR, SET BY INI T IA LIZ ATION 
RE CORD LENGTH , SET BY INI TIALIZATION 
POI NT ER TO BUFFER 
BIT 11 MA SK 
BI T 1'2 MASK 

.... -.. _,_ .. _. ... _ ' .. ~·· ... . .......... . . . ~- ·- . .. . .... ..... . .... --·-- ... 4-. ,, ,.,_, . .... ... .. .. . . . . . .. ·-· 

40 1) 

F 
F 
F' 

'«!f.!'-lklllllall! 
~~:«ll!ll!ll!ll!ll! 
.: !lf:«li!Y.Y.lll « 

$03 0 4071 
so:.:: 0 4 0 72 

"" ; .. , .-. ..... ·~ .;. 

"' l"l •';' .... . ... 
, , t'l .- . ..... .;. 
<:· fr'o ·:· ·- ~ ._. 
<: ,, .., 
-."> ... -· 

,., 0 .-. ' . ~ ~· 

.:""• .-. ~. ,.: .. r_, .J 

.: .... ) .-. 
~., I .;,o 
,. u··· ..-. 
...:::· ·:.0 

<:;· (I ·: · ._. . ._, 
~ .. .... 
~~ l ' ,,:. 
-::-- .-, ·:· ._,. .. · 
.. - , I'J .,...., 
~ .... ..:. 
·:"' n .-, 
.,~ I) .,:o 
'\ . ' ....... 
~· J . .J 

-~·· '"' '"' .;:. *-• .;. 

-~· r. . . ..:,.. J ,;, 
, . ,, .-. 
...!· V' .:.· 

·:"· r. .... ., I . . • 
~ . ~ ...... - ..-, -·' ..:· ,-. "' .-. 
.. ; ll,i .;, 

::-· !"• ·-:· ... ~ ·' ·-· 

0 407 3 
0 4 07 4 
04075 
04076 
0 4 07 7 
0 4 07cr 
0 4 0 7 '3 
04080 
0 40 81 
0 40 8:?. 
04083 
0 40 84 
0 40 85 
0 4 086 

0 .. ,., -~ ..,. •J 0 •· 

0411C• •:• _, C.• ~ 

("~ .. A f ': 8' ;:.: 
"' v ·" 

040'30 
0409 1 
0 .1 r . Q .-, 

'1' IJ _, 1';', 

0409 3 
04094 
04095 
0409t. 
040 97 
0 4 098 
0 4 099 
04 1 00 
1\ ..... .... ~ 
IJ~J.I..IJ. 

fJ4iO;;: 
0 41 03 
1) 4104 
0 4105 

"'''Oo' 1,.1--t'l :> 

';· ··o..., I ''f> J l 

04108 
C 41CP 
rl41 1

'' •• .t. ~_; 

"" ... .. 1 .... :.J ..,. J. c. 
•' ' 11'7• v .... ..) 
,• 4 ' 1 A ,) j. '·j-

04 1 1'5 
04116 

$ 3 3 0 411 7 
~- "' "=' _ .. v - · -'• -. ~ IJ _:, 

.: .. r• -. ' • . .... .t' .. 

·- 'l -. ;; ·- :· 
" !'\ : : ·;)- I, ·-
:: ,., .r:. 
.... -· 
- .... .-, .;; ~ ·=' 
-. '! ..... . ~ .. :.. 
' . 1-1 .-. .. ·· ' ~· -,.. .... 

'J ... -. 

- rw .-, 
..;;. ·-· ..;, 
~ n "':' .. .. ..... 

':"" '"• .-, 
· ..... l ) ... :. 

.-...... -. 
· !.- ,_, :.· 

.,.. u·· ·-:· v ..... 

<' 0 ~. 
·.!· I .;o 
~- ... , ... , 
~ J _.., 

S'03 
<;: f' ':• 
._. 'J ·- ·· 

S03 . . ·- 0 .-. ·-· ...... 

O " j1r.· ... q\ ~ .... 
... • • 1 ~ V .. tJ. 7 

0 , .. .., ,, 
.. t .4 c. 1) 

I) "' • ....... • 
"!' J. L:. J. 

04 ...... ~ .-.. r.. L:. 
.... .1. 1 ';' ":• 
..JI ......... ..J 

rl ..1. '! ~;, ! '! 
.•-..-J.I ... "l' 

"" •• "'! -'"• r: v "t t ~': ·-' 

'.: 
,.. 1 ;:. r · 

• -r .a -.. v 

'14 "'~ --~ \. l c. .. 
1"\.t•""'..-. 
'-' - .t \. V 

0 ~ . ... , .. 
- ..., ... .,, 'J 

:~ c .. "':- ':" - I' i •,I ... . 

,.,. ... .. ..... ..., v ..,. .t .. ... ,') 

04134 

') 4 1 ':• "' 
I; .... ·- · 

n 4 • .... b. • • .L .j 

0 41 3? 
0 A " .-. ,-, 

..... .L ,;. ·:.· 

04139 
041 40 
04 1 41 
0414 2 
n4<4'~ v ,4 ·J 

0 414 4 

. ~ . . . ... 

• 
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Oi15 7 3 
011~74 

~+.~l5 
ll·~ 
01 1 ~ 7. 7 
0 11600 
0 1160 1 
(}11602 
01 1 603 
0 11604 
011605 
0 11 6 0 6 
0 1160 7 
011610 
0 11611 
011612 
011613 
011614 
0 11 6 15 
0 11 6 16 
0 11617 
0 11 6 20 
0 116;:":1 
0 11 6 t!2 
011 6 2 3 
0 11 6 24 
0 1 16 25 
0 1 1 626 
0 11627 
0 1 1 E. :?.0 
0 1 1 6 ~ 1 
011 6~2 
01 16;i: 3 

A 4294 
R 429:5 
A 4 29 6 
A 42 9 7 
A 42 9 8 
A 4 29 9 
A 4 30 0 
A 43 0 1 
A 4 3 0 2 
A 4 30 3 
A 4 30 4 
A 4 30 5 
A 

100000 
000201 
00 000 0 
0 000 00 
000 0 0 0 
00 0 00 0 
00000 0 
0 0 0000 
0177 7 7 
000000 
0 0000 0 
1 202 4 0 
146 7 2 3 
1 30662 
1 202 4 0 
1 4 6 7 2 3 
1 3027 0 
1 20 2 4 0 
14 6723 
1 30271 
1 20240 
14 6723 
1 3 0 66 1 
1 20 2 40 
14 6317 
14 070 4 
12 0 3 03 
1477 1 5 
15 0 314 
142724 
142 6 40 
120 ? 40 
14 6 7 2:=; 
1302 67 A 
1 2 0 240 A 
~4 67 23 A 
1306 &0 ~ 
120 2 40 A 
146 7 23 A 
1306 65 A 

BIT1S 
BUrP Tit 
CKSH 
FREC 
LCCS 
LDADR 
LDPT 
LREC 
LSB13 
RCN 
WDCT 
CI(SU 

A 
A 
A 
A. 
A 
A 
A 
A 
A 
A 
A 
A 
A 

4306 EOF.£ 

4 30 7 HOPE 

4 30 8 LCDE 

4309 L DCM 

A 
A 
A 

• A 
A 
A 
A 

43,10 RDER 

C 1 • , ... .. 
J.O ~ ..,. 

0 11 6 3 5 
01 1 6 36 
01163 7 
0 11640 
0 1 1 641 
0 116 42 

4 3 11 SE Q£ 

• • 
4312 L.SIZ 

. . . . 

• • • .. 
0 1164J3 ' 
'l 11 6 ·1 3 oo2 o,. oo 
0 1 164 't 0 1 3364 
0 1 16 4. ~ 14 72 ~ 0 
01 1646 0:5 4 107' 
0 116i.i" Q0614 0 
0 11650 QOlOO O 
011651 8010Q 2 
0 1 1 6~i 001147 

4~13 
4~14 
431:5 
4316 
4 3 1 7 E110 '. . .. 

A 4318 
R 
A 4 3 1 3 
A 43eO 
A 43 21 
A 
A ~~82 
R 

4323 • 
0 11 6 53 
01!654 
0 1 1 6:55 
0 116:56 

0 141 02 
00 424 2 
1 27 000 
0 :5 4 0.4 2 

A 4~24 E112 
A 432 :5 

0116S 7 
0 1166 0 
0 11 66 1 
01 1 6 6 2 
0 1 1 663 
01 1 664 
0 1166:5 

. . . 
0 020 0 0 
0 1 4 5 7 5 
0 3 4 072 
024 036 
0 2600 0 
0020 00 
0 1 4 :5 14 

I 4326 
rt 4 327 

4 32 S • 
A 4329 
R 
A 43 3 0 
A 43 3 1 
A 43 ~ 2 
A 4333 
R 

4 33 4 • 
01 1 66 6 0 2 4 03 2 A 433:5 
0 1 1 66 7 02 6 0 01 A 4 336 
0 11 670 0 02 000 A 4 337 
01 167 1 014 51 4 R 

4338 • 
0116 7 2 0 2 4026 A 4339 
01167 3 0 2 6 0 02 A 4 3 40 
0 1 1674 00 2 0 00 A 4 3 4 1 
0116 75 01 4 5 14 R 

4342 • 
o1t676 o24oa2 A 4 3 43 
0 1 167 7 026 003 A 4 3 44 
0 1 170 0 002 0 0 0 A 4345 
0 11 701 01 4 ~ 14 R 

01170 2 
0 1 1 7 0 3 
011704 
01 1 70:i . 

·-011 7 06 
0 1 1 7 0 7 
01 17 10 
0 1 1 7 1 1 
Oll 7 12 
011713 

00 2 0 0 0 
0 15 40 6 
00 0 01 3 
C0 02 00 , -. . 
002000 
C l~464 
00 1040 
001111 
074042 
00 1020 

i 3 46 • 
A ~347 
R 
A 
R . 

4$48 • 
A 4 3 4~ 
R 
A 
R 
A 
A 

43:50 

43:51 
4 3 ~2 

. -

• 

. . 
. . . . 

PROGI\AM PAGE 66 LISTING PAGE < 402 ) 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 

DATA 

DATA 

0100000 
BUrR+l 
0 
(I 

0 
0 
0 
0 
0 17777 
0 
0 
• MS1!' 

• JIIS08' 

• 1'1S09' 

• MS11' 

JlT 1~ MASK 
BUFrER POINTER 
CHECKSUM FLAG 
FIR ST RECORD fLAG 
LOAD CCS•O OR DCS•MEG 
LOAD AllDR 
BASE ADDR 
LAST RECORD r LAG 
ADDR BITS 
CURRENT EXPECTED RECORD NUMBER 
!.lO RD COUNT 
CHECKS UM ERROR 

EDF" ENCOUNTERED 

END Of DEVICE 

LD~DE R CODE 

DATA • LOAD COMPLETE • 

. .. • • 

DAHl • READ ERROR 

DATA • MS1D' 
• 

SEQUEN CE ERROR 

DATA • JIIS1S' • MAIN MEMORY SIZE VIOLATED 

EJ EC 
. . • •• 

CHANGE/I!SrLAY RD" DAT~ . ~pRD .. . 

BS~ 
..i MPM 

DAT A 
ST ~ 
S Ll B l 

JAP 

. 
LDA 
LR LA 
ADD 'I 
~TA 

JMPI'I 

LD X 
LD B 
Lt. B 
J MPM 

LDE 
LDB 
J MPM 

LDB 
LD B 
JMP M 

LDB 
LD B .. 
J ~1 p" .) 

CALL 
.. 

• • - w 

. -
J MPM 

JXZ 

0 . 
I~A 

•tfr 
E119 
5i2 

EMC90 

[119 r. 
e 
t ll, ~ 
£11 3 

PBUF" 

E117 
£113 
0' z 
OH 

E 113 
1 • 2 
OH 

E113 
2•2 
:JH 

E113 
3·2 
OH 

$I OUTt 11, IUF"R . ~· 

• > I • 

. 
INH 

EXC U 

I • E:l18 •. . ., ... 
•I D '- E U 4 

. - . . - . 

. 

GE'1' DUMP ADDR 

' 
SAVE ADDR 
ROM BUffER LIMIT . . 

• 

IHV AL ID ADDRE SS 

ROI't ADDR 
TIM ES FOUR 
PLU S CCS BUrrER ADD RESS 
SA VE ADDR 

SETUP PRINTER BUFFER 

AS CII BUF"rER ADDR 
ROM AD DR 
FI RS T 16-B I T DATA BLOCK 
CON VERT HE X TO ASCII 

ROM AD DR 
S ECOND 16 - BI T DA TA BLOCK 
CON VER T DA T~ TO ASC I I 

ROM ADDR 
THIRD 16-B I T DATA BLOCX 
CON VERT DATH TO ASCII 

ROM ADD R 
FOURT H 16 -BI T DA TA BLOCK 
CON VERT DA TA TO ASC I I 

OUTPUT TO SO 

I~PUT CHANGE VALUE - IF AHY 

LAST· INPUT CHAR 
JUMP IF NO CHANGE VALUE INPUT 

.. . . . 

~ 0 3 
S0 3 
S0 3 
S03 
S03 
so "3 
so 3 
S03 
S03 
S 0 3 
$03 
S03 

0414~ 
0 4146 
04147 
0 414 8 
0 4 1 4 9 
0 415 0 
0 41 5 1 
0 415 2 
0 4153 
041~4 
0 41 55 
0 4156 

S03 04157 

S03 041~8 

S03 04159 

$03 0416 0 

St.l3 04161 

S:08 04 1 62 

SC3 
~ f't .-. 
~ •J ~ 

$0 3 

0 ~ 
.j 

S03 
,. l-1 • .,. '"" .., 
<:· u" ''j ._. .. • 

04 1 6 3 
04 1 6 4 
0 41 6 5 
0416 6 
04 1€.7 
0 4 1 68 

04169 
0 4 170 
041 ? 1 

0 4 1 72 

s:~·3 0417 3 
SO.) 0 4 17 4 

<:· f l ·j ...... - ,_, 

C"'' • • ..... 
·.} 1,1 ~ 

<"'- f! ~ .;... ·' .;;) 

·:"" n ...,. 
~· 1_1 . :;: 

S ti3 

:::; (j 3 
:.:o 3 
·~· 0 ~ • . ,;.. .;.. 

•:- t\ .... ~ 
·~ ,_, ..;:. 
.s ,J :; 

so 3 

so 3 

04 1 75 
041 7 6 
041 7 7 
0 4 17 8 
0417~J 

04180 
0 4 18 1 
04182 
0 41 8 :;: 

0 41 8 ~ 
0 4 1 85 
0418E. 
0 4 18/ 

0 41"3 ::.: 
0 41 89 
04 19(1 

04 1 91 

0 41 92 
04 1 '33 
0 4194 
0 4 195 

0 41 9 6 
0 41 97 

041 "3 8 
0 4 1 "3 9 

0 42 0 0 

0 42 0 1 
042 0 2 

• • 

• 

- · 
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0 11714 
011 71:5 
0 11716 
Ofl71t" 
0 11 72 0 
0 11721 

0 1172~ 
0 1 172 3 
0 1 172 4 
0 • • 7.., "' .1 .i. c.. ..... 
0 11 7 26 
011727 
0 1 1730 

0 1 173 1 
0 1 • .,. ..,. -::> 

.... t .... ~ 

0 11 73 3 
01173 4 
01173 :5 
01173 6 
01173 7 
0 11740 
01 1 7 41 
0 11742 
0117 43 
0 11744 
011 74:5 
011746 
011747 
01 17 :50 
0 4 • ~ .... 

J. J. ,. -' J. 

0117:12 

1,) 11753 
0 11 75 4 
01 1 755 
0117 ~6 

01 1 7 :57 
0 1 17~7 
0 1 1760 
0 1 1761 
0 1 176 2 
0 11 763 
01 1 76 4 
:.' 11 76 :5 
0 11 766 
011767 
011770 
0 1 l 7 7 1 
011 7 7 2 
,, 17'"'-. t• l ( ~ 
01 1 77 4 
01177 5 
011776 
0 117 7 7 
0 12000 
(112001 
0 120 0 2 
0 1200:3 
orc00 4 
0 12 00 5 
01200 6 
012006 
0 12 00 7 
01 2 0 1 0 
0 · -o ·· J.C I J. J. 

0 1 2012 
0 12013 

• 

01172 2 R 
Q020 0 0 A 
014::1 10 R 
0000 0 4 A 
00047 6 R 
000000 A 

014 032 A 
006140 A 
000 2 !54 A 
0 0 1 010 A 
0 1 17 31 
0 01 000 
0 0 1 1 1 1 

R 
A 
R 

. 
4 353 

43:54 
43 5 ~ 
43~ 6 
4357 
4 358 
435, 

436(} 

4361 

R 4362 
A 436 3 
A 4364 

436~ 

4366 

' E113 
tl 
£114 

E114A 

. - . .; ' 

0 11 731 
0 44 024 
0140 23 
00614 0 
001000 
00 101 0 
0 0 1 1 1 1 
002000 
014 ::1 7:> 
034012 
024013 
00 200 0 
014:514 
00200 0 
0 1~40 5 
OO O. CIO<~ 
0002 00 
001000 
01 1 6 :5 3 

A 
A 
A 
R 
A 
R 
A 
A 
A 
R 
A 
R 
A 

4367 Ell~ 

000371 
000 2 01 
00 0 00 0 

R 
P. 
R 

436 3 
4369 
43 70 

4371 

4372 

437 3 
4 37 4 

R 4 375 
R 4376 
A 

• 

. . . 

• 
£116 

OOOCOO A 
43 77 
4 3 78 
4379 

E 117 
EllS 
£119 

.· . 

01 40 36 
006127 
0 0 0:503 
005012 
016 000 
0~4021 
o:s4oa7 
003 0 00 
013364 
147'24 0 
0 24 023 
0 ~60 0 0 
00 ~ 0 41 
0061 40 
00025 4 
00 101 0 
01200 2 
001000 
0 0 1 1 1 1 
005122 
0 640 1 1 
0 0 5 0 2 1 
00 6l.40 
00 044 5 

00 61 40 
00000:1 
001004 
0 • , .,.6" 

,.l .i / 0 

00 1 000 
0 ,.. • ..,1 . u ... ... . J,. 

43$0 • 
4 3S 1 • 
43 82 • 
4 383 EliO 

A 4 38 4 
A 4 385 
R 
A 
A 
A 
A 
A 
R 
A 
A 
A 
A 
A 
A 
A 
R 
A 
R 
A 
A 
A 
A 
R 

4386 
4 3 97 
4~8 8 
438 '3 
4 390 

43~1 
43CJe 

4394 
43'J5 

439 6 

439 8 
4 399 
4 4 0 0 
44 0 1 

E124 

4 4 02 E123 
::"! 4403 
A 
A 44 0 4 
R 
A 440::'i 
R 

0 1 20 15 0 004 41 
0 1 2016 00 0441 

R 4 406 E121 
R 44 0 7 E122 

0 1 20 17 
~"• •'"'n"""' 
•.• ! c. ·-· .!. "' 

O ' "" C: "" "' .L C. I C. I) 

0 12 0 21 
0 1 2022 
0 12023 
0 1 2024 
.-. .. .-....., .... c:-
1.} ... r.. .... c.. _, 
n """' """"'_.... v J.c. -.•c:. o 
012027 
O" '"'"''"'n .1 c. l• ·~ ' ·-' 

0 , .... , .... 1 
.. c.v...:-

44 GS 
44 09 • 
441 0 • 
4411 • 
4412 E130 

00 2000 A 441 3 
0 15644 R 
00 1 010 A 4414 
0011 4 7 R 
00 ~0 02 A 441 5 
00 614 ') A 441 6 
"" o~-- ~- " v .... ~ c. .:. ,.., 
0 01010 A 441 7 
0 12036 R 
00 ~1 22 A 4418 
00 5 311 A 4419 

DATA '·" 
DATA 
DATA •. -. : 

LDA 
SUBI l 

JAZ 

.J MP 

EQU 
lr'IR 
LDA 
SUBI 

JAZ 

JMPM 

LD X 
LDB 
JM P M 

CA LL 

JMP 

DATA 
DAtA 
DATA 
DATA 
EJEC 

MOVW 

4 
'rl 
0 l ·': ~. 

EJ!S 
Ot~4 

' ' 

. . . 
1 • • • i 

EXC1 0 

• 
E 11 9 
E 1 1' . · 
::112 

E XC 10 

PBUF' 

E 117 
E 1 19 
iJH 

• 

SIOUT•4•BUF'R 

E112 

. ' DBUF ... 
BUF'R+1 
0 
(I 

I 

ROM ADDR ESS HALT 

B S S 
LD A 
ADrE 

TAB 
LD A 
STA 
SlA 
J 1•1 PM 

DIHA 
LDB 
STA 
T XA 
SLI BI 

J AZ 

IBR 
STB 
TB~ 
SUB I 

EE S 
SUBI 

I ,.... ... j 
.J H I l 

JMP 

DATA 
DATA 

0 
E1 22 
CP AG 

0 • 2 
E1 2 3 
E 12 1 
INA 
. 
• N • 
E .1 2 1 
0' 2 

02~4 

:1(+4 

EI<C lO 

F!21 

RH LTO 

0 
~ 

E.12 4 

EXC 10 

RH!.. T 
RHLT 

. . 
f'RQGRAI"' •PAGE 67 

... . 
~DVE DA TA TO ROM BUFFER 

N!IRD . COUNT 
FRDf1 ADDR 
TO ADDR 

LA ST INPUT CHAR 
CDI11'1A ,, 

•·' vEt- DI SP LAY NEXT WCRD 

"0 - RETURN TO EXEC 

STEP ROM RELATIVE ADDR 
. 
ROM BUF'fER LIMIT 

LISTING PA GE < 

RETUR N - AT EN D OF BUFFER 

INITIALIZE LO BUF'FER 

BUFF'ER ADDR 
ROM ADDR 
CONVERT TO ASCII 

OUTPUT TO SO 

• 
QUT PUT C~NTEtiTS OF' WORD 

, 

RO M ADDR 
OUTPUT BUFFER ADDR 
LAST INPUT CHAR 
TEMP SlCRED ROM ADDR 

S EL EC TED PA GE 

P ~Hi~ HAL T ·r A B L E 
STUfF INTO SUBTRACTI ON 
R£S£T HALt . BUF FER POIN TER 
GET HALT ADDRESS 

. . -

SET HALT ADD R 

CDI1MA 

RETURN 

ADVANCE PO I tiTER 

OVERLA YED BY ABOVE STORE 
F'I VE ALREA DY IN PU T ? 

NO -LO OK F'OR MORE 

YES - RETU IW 

SI NGLE " JCRO l"STRUCTION 

R~S 
... HIP M 

(I 

FET CHA 

JAZ EXC90 

T"B · '-
SUB I 

. ,_ " i Q ,.._ 

DA R 

0322 

E1 3 1 

GET MODE FL C! G 

RUN f·10DE FLA G 
R ? 

JUMP IF RUN T10DE 

STEP 
0323 

MODE FLAG 
AS CI I S 

40 3) 

.,. 0 .... ..> ' .j 

S 03 
S03 
S03 

S0 3 

• 

0 42 03 

0 4'2 04 
,., ... -. 0 "' V ""t C. ..J 

04206 
04207 
0 420 8 
04209 

0 4211) 

0 4211 

~~,_·,.~·ll! 

S 03 0 421 2 
$ (13 0 4 2 1 3 
S0 3 0 4214 

-::·o .... ·- .,:, 

,.. 0 ,... 
.,l. ..;.. 

SG 3 
S03 
~ 0 -~· 
·~ .._. 

-:· l"l . ., .... ....., 

~0 3 
,;•. .... . ... 
~ IJ ..,:1 
<""' j"\ .... 
~IJ~ 

S0 3 
S03 
""" ~ . ~ 
~ t; .;. 

-;;' L'' 3 , .. 
~~ ,.. .... 
~ v .;t 
,, l-' :;:· .., . 
._.. 0 ·:· ._.. ._. 

~- '""' -. ~ IJ .J 

c (! 3 

c 0 ~: 
C l'"o , .. , ., ..;. 

C •. , -~· '·· ..... 

c 0 :3 

0 421 5 

0 421 6 

0 421 7 
0 421 8 
0 421 -;l 

0 42 20 

0 42 2 1 

04 2 22 
0 4 ":' ·;) . ., '- L.. •J 

0 ~22 4 
0 4 2~~5 
0 42 26 
04227 
04228 
0 4 .... ,.-,,-. 

.: ... ::. :"' 
0 42 30 
0 42 31 
1;- 4 -;;, .-;. ·:· 

'- •J '-

0423 3 
0 4 2 3 ·1 

04235 
0 4236 
(I ,1. ":'• ~ 1":> 
'lo ' ,. '- .... 

f: ..c-.""'\~ . .... c. .. -, 0 
,. 4 -:· ., ,... 
.) 1. .. '\J~ 

S:ii 3 04~ 4 0 
.~ .. J; .3 0 4 2 4 1 
<"""' .... " .. ::- ;_, .; . 
...... ,-. ,., 
~ .. ;. 
.,; I) ~: 

<"'· ,-1 .-. .::. ,_ .:,. 

'\'' .·, ·":· 
~ ·- ..... 
<("'. (I •":• 
~· -· ·-· It • .. 
.:· fJ :;.: 

C ,, ·-· 
' ---

C
. ,, ,., 
' O.J .,:. 

C " .... v .; • 

-. ~ .. -. 
...::· l . ~· 
'I.. -"\ .... 
..::. 1.,1 . ;. 

'i. li :::: 
•:-· ,-. -~ .... "' ..... , •. n .-. 
.,:. ·- -~· 
·!"'· u· .-., 
~- -· 
.;;:· ,•. .-. 
...,;; "'' ..:, 

·~ ') ~. .,:,. ~ .:.• 

"'-:- (I _, .... ._. 

n ·~-4-· .. Ly t':. c: 
0 424 3 
0 4 2 44 

04245 

n1 2 4 6 

04 24 ? 
'• A <':• A •:0, 
·~· "'t l- . , '· ' 

0 ·l 2 •I ., 
•i 425') 

"4-'"'1 v c. ·.J 

t'L1 -:) "i 2 "" .,. '- ... 

:J 4 253 

042 5 4 

n ·"'"'C'-:" J "'tC..,Jf 

04258 
0 425'3 
0 42 60 
0 4 261 
0 ~ ·-· <''• 

...,.:..o ~ 

0 42 63 

'1 4-' "' 4 '· c. i'J 

0 426 5 

04266 

0426 7 
04268 

- . - ·-- . ·--.- ··--- ·- -·· .. ·---- - --- -- ·-· - -----· --... .;, - ... -- - ·-- . - -- ---- -- - ··-- . --·------- .. - --

.. 
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£.2 YDR TEX LISTING 

0 120 32 
0 12033 
c ~~i. 
oaRW 
0 12036 
012037 
0 120 40 
.o 1 eo 41 
o 1 eo 42 
012043 
o 1 eo 44 
01204:5 

' 012046 
01204 7 
01 20 :50 
01 2051 
012 052 
0120 !5 3 
01205 4 
012055 
012056 
012 0 5 7 
012 0 60 

012061 
012061 
012062 
0!2.063 
01 2064 
012065 
01C:066 
0 12057 
012070 
01 2071 
012072 
01Z07S 
0 1!0 74 
012 07=.i 
012076 
01 2 077 

OlZlOO 
012101 
012102 
012103 
012104 
01210~ 
Ol21C6 
012107 
012110 
0 1 ........ c. ' .a. " 
012 112 
01211 3 
.... . ...... . 4 
',j J. c. J. 1 

01211::5 
012116 
01 21 1 7 
0 1 2! 20 
01212 1 
012122 
0 1 2 123 
0 12124 
0 1 212::5 

0 010 10 A 
012036 R 
001000 A 
0 0 1147' R 

4420 

442 1 

442! 
03401:! 0 
06~000 
0 02000 
013 3 64 
147 ~40 
00 1 0 20 
0 1 ZC! ~ Z 
00:5311 
0 5 4 0 11 
054(155 
00 1 000 
001 111 
00530 1 
054004 
05 4 050 
0 0 1 0 00 
001111 
00 0 4 7 1 
17777 7 

A 442 3 
A 4424 
A 44 2 :5 

• 
E131 

~ 
A 
A 
R 
A 
A 
A 
A 
R. 
A 
A 
A 
A 
R 
R 
A 

4428 
44!:!9 
44 30 
4431 

• 

4432 
44 33 
4434 
44 35 

£133 

44 36 E132 
4437 RCNT 
4438 
44 39 • 
4440 • 

.... "' . .442 (140 
A 4443 002000 

0 15 6 44 
0 01 0 1 0 
001 1 4 7 
00 :50 02 
006 14 0 ~l 

000.322 A 
001Cll0 A 
01210tl R 
oo~1e 2 A 
00.~ 3 11 A 
001010 A 
01210~ R 
001000 ~ 
001' 14 7 ,. 

R 
A 
R 
A 

4444 

444:5 
44 ..;: 6 

4447 

4448 
444 9 
4450 

44~1 

44~2 • 
I 44~3 E16e 
A 44:54 

0 370 0 0 
00605:5 
000472 
00 1 00 0 
0 011 11 
0 02000 ~ 
f'\<t "!t 4, , 
U.l O .l~O 

03 7000 
0 141:12 
0 0 60 ~~ 
01 21 26 
01 41 00 
0060:5~ 
01~132 
03700 Q 
00 6 01(1 
000001 
00605~ 
000 47 Z 
00 1 000 
00 111 1 
000000 

R 
A 
R 

;;: 
I 
A 
A 
R 
A 
A 
R 
I 
A 
A 
A 
R 
A 
R 
A 

4 45 6 [143 

4457 
44 5 8 
44!59 

4 <160 
44 6 1 

4462 
4 4 6 3 

4464 

4'*6:5 

4 46 6 
4 467 

A 4 46 8 
A 
A 

EXLUt 
• • I 

ST~TAC 

JAZ 

JI'IP 

LDX 
ST:B 
J I'IP" 

DATA 
JBZ 

DAR 
STA 
STA 
JMP 

DECR 
STA 
sr A 
JMP 

DA TA 
DATA 
EJEC 

TRACE 

BSS 
Jl'i?" 

JAZ 
. 

TZB 
SUBI 

JAZ 

IBR 
D~R 
JQZ 

JI'IP 

LD;I( 
STA£ 

'j 
JI'IP 

tALL 

I..DX 
LDA ·. 
ST~E 

LDA 
ST AE 

LD X 
LDAI 

STAE 

JI'IP 

DATA 

DATA 

J:, 

£131 

EXC90 

E132 
0 • 1 
INA 

• N • 
[133 

RCNT 
EXL I" 
EX C10 

0 1 
RCNT 
£XLI" 
EXC10 

STEP 
-1 

0 
FETCHA 

E.CC90 

0324 

E14Z 

E143 

EXC90 

CP::IG 
TRACEtl 

•• 
E:XClO 

£1:5~ 

CPAGf : 
S T~R 
!TRI RCtl 

END 
EtUlT RC • 1 

CPA G 
1 

TRACE• i . 
EXC 10 

0 

PROGRA" PAGE 68 

JU"P It STEP MODE 

INCORRECT INPUT 

SET ~TEP/RUN MODE flAG 
LOOK fOR RUN COUNT 

NO CD UI'1T GillEN 

SET RUN COUNT 
SET EXECUT I ON LI"IT 
RET URN 

SET UNLI"ITED RU~ COUNT 

RET U~N TO E)(EC 

STEP / RUI't MOD E fLAG 
RUN COUNT L IMIT 

qE T S ET/RE ~ ET INPUT 

TRACE OFf FLAG 
AS CII R 

LISTING PAGE < 

JUMP Ir TRACE OfF REQUEST 

r.-~CE DN fL AG 
AS Oll S (0 823) 
JUMP IF TR ~C E ON REQ UEST 

INCORRECT IN PUT 

SE T TR~C£ FL~G OFF FOR PAGE 

RE TURN TO E" XEC 

GE T AD!RES S SOUNDS 

«;URRENT JII~ GE 
.. . . 

SE T ~ TART TRA CE 

St:J EMD TRACE 

SET TRACE ~LAG ON FOR PAGE 

RE TURii 

EXE CLI TIOtt I_ IMIT 

TRA CE START 

. . 

0 121 26 
o t 21Z7 
012130 
012131 
0 1 2132 
0121 33 
012134 
01 213 ::5 

000000 
000000 
00000 0 
0 00 (! 0 1) 
000 000 
000000 
000 000 
00000 0 

A 
A 
A 
A 

4469 EtlD TRC DATA TRACE £ND 

. 
012 136 
0 121 37 
01214 0 
0 12141 
012142 
01214 3 

• 

' 

cooooo 
0 ~1 2000 
0 13364 
1 ......... 4 " ..,. ~~ c. '·' 
0 5 40 ~0 
0050 41 

A 
4470 • 
44 7 1 
4 4 7'2 • 
44 7 3 • 
44 7 4 • 
44 75 • 
44 7 & • 
44 7 7 • . ~ 
44 73 !If 

4 479 l'-
44 8 0 Jr. 

A 4 4 S l E 1~:5 
A 44 82 
R 
A 44 83 
A 44el4 
A 44S5 

- -- ·--

EJEC 

THI S ROUTINE UILL ~ETCH . BEGIN ~ND END ADDR ESSE S 
DEfAULT IS EITHER IS "ISSI HG AS FOLLO~S: 

!> TArn TO 0 • END TD S12 <1fF> 
CALLI"G SE OUENCE 
CALL. 
P.ETU R" 

' " TR t:., I 1 

J r·1 PM 

r:;.; r A 
ST A 
T ~<A 

STHR T ADDR IH ~(ART• tH~ ADDR IN END 

• 
INA 

, N • 
s:TAR T 

GET S TART ADDRESS 

,.SA~E ADI}RES S 
LAST CHAR 

' . 

D 
D 

D 

D 

D 
D 

D 

It 

D 

D 

404) 

S03 04269 

.... 0" ~.. .;, 04E?O 

S03 04271 
S0:3 042 7 2 
S03 0427 3 
S03 0 4274 

S03 0 4275 
S03 0 4276 

so3 04Z77 
S03 0 4 278 

E. C: W:«llf!Wllfllfllflr. 
S03 04279 

S03 0 42 80 
S03 0 4 281 

E. 2•••••••• 
$0 3 04282 

S 03 
so: 
S03 
$0 3 
so 3 
$0 3 
S0.3 
S:03 

"0'"' •:!· ..:> 

03 
03 

$03 

04 -:>0':> 
'-~ -" 

04284 
04285 
0428€. 
04287 
04288 
04289 
04290 

04291 

04292 
04293 

04294 

0 4 295 
04296 
0 4 297 

0 4 298 

0 4 299 
04300 
0 4 30 t 

0 4 302 

0 4
~. ,~ .... 
~ ... ;,. 

03 0 4 304 
S 0 3 04305 

(;3 04306 

03 0 4 307. 
02 04308 

o:;: 0 4 30':1 
$(!3 04311) 

03 043 11 

~: o3 o 4 :3 t 2 

E. 2 •••~•••* 
::: 03 0 4 :3 1 3 

t13 043 14 

03 0 4 3 1 5 

S03 
::· 0 ':< 
~ -· 

... 0 ..... 
~ .:, 
~Cr . .;_.. ~ 

$(; 3 
"' 0 .... .:. .;.> 

S03 
S03 
::;o:; 

.,.. 0 "' ·.> ·=· 
S 03 
$ 03 

0 431 6 
043 1 7 
0 4 3 1 8 
0 4 319 
04320 
043?.1 
0 4 322 
0 4 ':•2·? ·-· ·-· 
'"4"2 ·· u • .) "'1' 

0 4325 
1'\ • .-ol .... • • .. · '" u ..,. .:- c.O 
0 .:! ':: ::" ? ' ... -· 
0 4 328 

0 .• .., .•. ""' .. ,. ._, c:. ':1 

043 ;31) 
04:::31 

• 

• 

. . 



E.2 VOR TE X L IS TING .. 

0 1 2 1 4.4 
0121"45 
0 1~J.J~ 
Ol•IIUJ 
0 "! 2 .1 50 
0 12 1 51 
0 1":-lC:'=> ............. ~ 
'""1""1 "'3 .... ._ ,J 

D 0.614 0 A 
000~~ 4 A 
0010 10 A 
0121:12 R 
Q e 1 den A 
012204 R 

44 8 6 

4487 

4488 

4439 

4490 0 1 21 54 
0 12 15::'> 
U 121 :i6 
0 1 21 5 7 
0 1 21 6 0 
0 1 216 1 
(1 1 2 16 2 
0 12163 
012 164 
012 16~ 
012 16:S 
0 1 2 167 
012 1 70 
0 !21 71 

001 02 0 
0 12l.~6 
0 01000 
0121~7 
0 6~0 3 4 
0 1 7 00 0 
0 0 ~-3 1 1 
0 ~70 00 
002000 
01~644 
00 ·1010 

A 
R 
A 
R 
A 
I 
A 
I 
A 
R 
A 
R 
A 

.. 4491 . 

0 1 ... 1 ...... .:. t.:. 

012206 
006 1 40 
0 00 2~ 4 A 
00 101 0 A 
0 121 74 R 
0 0100 0 A 

4492 
4493 
4494 
44-95 

4496 

44'37 

449 8 

4499 

4~00 

4:5 0 1 
4~ 02 

4:503 
4~ 04 

4:1 0 :5 
4::'> 06 
4:5 07 

4:508 
4~03 

E144 

£14:5 

0 1217 3 012206 
C.l2 174 oo2o oo 
C 1217 ~ 013364 
012 176 . 147240 
0 12177 00102 0 
Ot2 200 012206 
Cl22 0 1 O=:i401 2 
1'1 1 2 202 001000 
0 12203 11213 6 
0 12204 00~001 
0 1220~ 0!5400~ 
0 1Z206 006010 
0 122o ? o·oo777 
0 12210 0 :5400 3 
1) 1 2 21 1 00 1000 
0 1 2 212 11 2 13 6 
01221 3 000000 
0 1221"4 000000 . . 

R 
A 
R 
A 
A 
R 
A 
A 
R 
A 
A 
A 
A 
A 
A 
R 
A 
A 

4~1 0 START 
4~.1 . 1 El'tll 
4~12 

0 12"21~ 
012 21-!i 
0 12216 
0122 17 
0 1 22 2 .0 
0 122?1 
012 22 2 
0122 23 
n ..,.., ..,4 .. • .. c c. c. 
0122 2::'> 
0 12226 
0 12227 
0 12230 
,.. ........ __ 2 
U J.CC~ 

0 1'2233 
ll . .... .., .., 4 
- ~ ·:: c. ..:t 
0!223 ~ 
01223 6 
0 1223 7 
01 2 2 40 

4~13 • 
4~14 * 
4:51~ * 
4:516 El~O 

0:0 2 00 0 
0 1213& 
Oli"OOO 
0~41 47 
00 614 0 
0 0 100 0 
00 1 002 
001147 
01700() 
0 ~41 42 
00€' 14 0 
00 1 000 

A 4~1"7 
R 
I 
A 
A 
A 
A 
R 
I 
A 
A 
A 
A 001002 

001147 R 
01413' A 
1441 33 A 
0010 :0:2 A 
0 1 2241 R 
00 10 00 A 
001147 R 

4~18 

4:513 
4:520 

4~21 

4!526 
4527 
4 ~28 

45 23 

4:5 3 0 • 
0 1 22 41 002000 A 4~31 E1~2 
0 12242 01476') R 
012243 0020 00 A 4~32 
0122 44 0 1 ~4 70 R 
01224 ~ 0000 3 2 A 
0 1 22 4 6 0123 7 3 R 
:J l22 4 7 
... 1" .... - 0 ... , c. c. ~' 
a 1 22 ~1 
0 1 22 ~ 2 
0122 ~ 3 

0060 iG 
0 00016 
0 5 41 2') 
00200 0 
014747 

A 4~33 
A 
A 4~ 34 
A 4~3:5 
R 

El~C 

4 536 • 
4~37 • 
4~ 38 • 

0122 ~4 0 02000 A 4~ 3 9 E1~3 

0 '"2 0."9 ..1 c. ...J , 

0 12260 
01 2261 
0 . .... - .""' .lcC:bc 

...... . 1 "" ..., 
IJ ~ .... V·--' ,., 4:::; 40 

4~41 
....... 4. 1 ... 
\,I C:. J. IJ A 4:::; 42 
0020 GO A 4 543 
0145 1 4 R 
0051'>4 A 4~44 

• 

4 5 45 !! 

0 1 2263 01 41 04 A 4 5 46 
01 22 64 004242 A 4 5 47 
0 122 6:::; 127 000 I 4548 

PRDGRiHl PAGE: 69 LISTHIG PAGE ( 

SUBr 

.JAZ 

JB Z 

JBZ 

JMP 

STB 
LDA 
DAR 
S TA 
.J MP" 

02~4 

E144 

"'- +4 

- ~-> 
T ~· 

STA RT 
CHAR 

CHAR 
f ET CHA 

J nZ E14~ 

SUBI 

JAZ 

Jtf.P 

JMP M 

DAT A 
JBZ 

TZA 
S TA 
LDA I 

STA 
J ~1Pll! 

DATA 
DAT~ 
EJEC 

025 4 

It~ A 

I N I 

E145 

END 
El~ 5 

SHlR T 
0777 

E tiD 
El5 ~ 

0 
0 

• • . . 

COMMA 

COMMA 1 

NO BO UNDS GIVE N 

YES- STAR T AD~R GIVEN ? 

DEFA UL T START ADDRESS 

RESET CHAR COUNT BACK ONE 
LOOK fOR END TRA CE 

COMMA '? 

YES 

NO END TRA CE 

GET END TRACE ADDR 

SET END ADDRESS 
RETUR N 

DEFA ULT START TO 0 

DEFA ULT END TO 0777 <1FF> 

START ADDR 
END. l=IDDR 

DUMP CONTENTS OF RD" IUFFE R 

C P L t. 

LDA 
SHl 
SU BI 

JAP 

LDA 
STA 
SUBI 

JAP 

LDA 
SUB 
J A P 

Jr.P 

START 
El~8 
"'1 .., . .J t:. 

END 
C:l59 
512 

EXC <;O 

E1~9 
El , .... 

. .t C• 

E ,a.-. 
! ~·c. 

J:: X C90 

.:.J • t: 

• • 

Bt f ADDRES S BOUNDS 

S E T S T A1fr D U M P 
BUFF ER SIZE 

Iti VAL ID AD DRESS: 

SET END DU MP 
BU FFER SIZE 

IN VALID ADDRE S S 

EN D AD DRES S 
START ADDR ESS 

I N V A L I D R A tl G E 

CALL TPFR M TOP OF FORM 

C t=ILL LOO UTt26tE151 OUTPUT HEADER 

Lll!"1I 

STA 
JMP M 

DUt1P DAT A TO LO 

J I'IPM 
I ,.., .. ~ 

'-"" 
LDB 
.J M P 11 

I \)' ,...., 
I '\ I ~. 

LDA 
l.RLA 
A DD J! 

Pl::llF 

... . .. 4 c. . .... 

E l58 
DH 

E1 58 
·:> ... 
E156 

.. ·~ ·- . -... _ _.._ . . ·-··--- -- -.... ....... 

L I tiE COUNT 

SAVE FOR DUM ? 
SPACE LO 

SETU ~· PRIN TER BUFFER 

OU TPUT BUFF ER ADDR 

START DUMP ADDR 
COtiYER T TO ASC II IN BUFR 

S PA CE S ArTER ADDR ES S IH BUF"FER 

START DUMP ADDR 
TIME S FOUR 
PL US CCS BU FFER ADDRESS 

~ .... __ .... _. -- .. .. ·-·"·-·-· ,_...______ ____ ... - . 
... - . ·--

S03 
... (1 .... ,:. ~ 

so 3 

... (I " .;.. ~ 

S0 3 

• 

04332 

0 4 33 3 

04334 

0 4 33 5 

04336 

0 4 337 
0 4 33:3 
0 4 3 3'3 
0 4 340 
0 4 3 41 

04342 

0 4 3 4 3 

04345 

:S0 3 04346 

< 0 .., .,::. ~ 

$ 03 

'\' 0 0:• . " 
SCi3 

, •. 0 ~. ..;;, . .,:. 

s: 0 3 
s: 0 ~: 
·;: n -:-
·~ - ·-· 
'-,' r. "':" ' ~· .... ..,. 

·":" .. , ·:· 
._ .. l· ..... 

... n ~. 
~ .. ..::· 
._ .. , I! -· .; .. \) .:.,. 

~· r, -:-••• •• •.J 

S. 03 
S03 

(' 0 .... "' .:, 

..... , .... 

..::. '.J .;. 

$ (.3 
~· .... -. 
...;:. 1.,• .;.o 

~" "3 ~· 1,.1 , _ 

~· 0 -:• -· ·-· 
~· ~ . ... . 
.::_., ... .,:. 
.• ~. "· .-, .,:... .... . :o 
-:"• 1"'1 .-. 
·!· v ·~· 

0434 7 
04348 

0 4 34'3 
043 5 0 

0 4 3 51 
0 4 3 5 2 
0435 3 

0 4 35<: 
04355 

04356 
0 4 35/ 
04 .-.a • .., 

.;. • ..J 'J 

0435 9 
0436(; 
0436l 
0 4 362 
0 4 363 

0 4 .... L A 
.,jQ~ 

04 3 65 
0 . .... , , 

.... ...:. ~I".:\ 

04367 

0 4 3 68 
04~:E."3 
') 

.1 ""' ..., ,.., 
IJ "'t ...;. r •.• 

"4"" .. 1 l,f ..;, •" 

04372 
0 4 ':' 7 '"'l oJ . ~ 

0 4 3 74 

0 4 3 76 
rl4"'=•?7 . ..... . ( 

'" _. ,...,_,q 
•J .... ..:\ t ' .· 

0 4 3 80 
0 4 :=:81 

n 4 382 
') 4 ":•0 .... 
0 ...., ~· ..., 

0 4 386 
0438? 
0 4 388 
0 4 38'3 

~-:4 3 9(1 
.) 4 3 9 1 
0 4 392 
1''"0 '"' 1,} .... .,j / ·~ 

04394 

• 

" .. - . 
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E.2 YORTEX LISTIHG 70 LISTING PAGE < 406) 

01~266 0~4100 A 4~49 
012267 00~01 2 A 4~50 
012270 02600 0 A 4551 
o l~e71 ooeooo·A 4~52 
0 12272 014514 R 

4~53 • 
0 1 2 273 024073 A 4554 
0 12274 026001 A 45~~ 
o 12275 aoeooo A 4~~6 
0 11:~276 014~14 R 
012 277 005144 A 4~57 

4558 • 
0 12 300 024066 A 4~59 
0 1 2~0 1 0 26 00 2 A 4560 
0 12 302 002 0 0 0 A 4561 
0 1 2 30~ 014 5 1 4 R 

4562 • 
0 12304 024062 ~ 4563 
0 1 2 30~ 02600 3 A 4564 
01 2 306 00 2 000 A 4565 
C 12 307 014514 R 
01 2 310 005144 A 4566 

4567 • 
0 12311 024055 A 4568 
0 12312 026 0 0 0 A 4~69 
0 12313 002 0 00 A 4570 
012314 012425 R 
012315 00~144 A 4571 

4572 • 
012316 024050 A 4573 
012317 026001 A 4574 
012320 002 00 0 A 4575 
0 12321 012425 R 

. 
0123~2. 002000 
012323 015470 
01232"4 000037 
012325 ooozoo 
012326 002000 
0 12327 01,4575 
0 123:30 034034 
0 1233f 024035 
0 1Z332 026002 
o 1 2 3 3 3. o o 2·o o o 
0 123'34 012425 
0 12335 005144 

4:57'6 • 
A 45~7 
R 
A 

4:578 £1:51 

4579 
4580 
4581 
4582 

012336 024030 
0 12337 026003 
0 12 3 40 002000 
0 12341 01Z425 
0 12342 002 000 
0 1 2 3'43 01:5470 
0 l ;;·3 4 4 0 0 0 0 3 7 
012 3 45 000200 
012346 002000 
012347 014 7 47 
0 123~0 044 0 1 7 
01 23 :11 0 1"4 0 1 7 
012352 144 0 1 5 
0 1 2 3 5 ·3 0 0 1 0 0 4 
0 1 23 54 001111 

R 
A 
R 
A 
A 
A 
A 
R 
A 4583 

4:584 • 
A 458:5 
A 4:586 
A 4:587 
R 
A 
R 
A 
R 
A 
R 
A 
A 
A 
A 
R 

4588 

4:590 
4:531 
4~92 

4593 

0123:5~ 
012356 
0 123:17 
0 1236 0 
0 12361 
0 12362 
C 1 2 36 3 

014014 
00~311 
054 0 1 2 
001 0 1 0 
or 2·24 3 
001 000 
012 2 54 

4594 • 
453:1 • 

A 4:596 
A 4:597 
A 4598 
A 4:19 '3 
R 
A 4600 
R 

01 2 364 000 2 01 R 
0 12365 00 02 1 6 R 
0 1 2 366 0003 7 1 R 
0 12367 000 0 0 0 A 
0 1 2 370 00 0 00 0 A 
0 12371 000000 A 
0 12372 00000 0 A 
0 1237'3 120240 A 
0 1 2 374 140704 A 
0 12375 142240 A 
012376 120240 A 
012377 120240 A 
012400 144305 A 
o 1' z 4 o 1 1 ~ 4 s a 1 A 
0 1 2'4 0 2 1 4 2 3 0 :5 ~ 
0 1 2 4 q_3 1 4 1 7 1 1 A 
o 1 2·4 Q.4 1 4q.7·o 1 A 
o 1 2 4 o·:s r 4 6 2 4 o A 
0 12406 120240 A 
0 12407 .. 120240 , A 
012410 · 120240 ' A 

- --- ··- ~ . 

460 1 !.r 
4602 E1~4 
4603 
4604 E1!56 
460:5 E1:57 
4606 £1:58 
4607 E159 
4608 ElSA 
4609 E1:51 

.. , 

• 

STA 
TAB 
LDB 
JMPI't 

LDB 
LDB 
JMPI't 

IXR 

LDB 
LDB 
JMPI't 

LDB 
LDB 
JMPM 

IXR 

LDB 
LDB 
JMPI'I 

IXR 

LDB 
LDB 
JJIIPpt 

CALL 

JMPI'I 

LDX 
LDB 
LDB 
JMPPI 

IXR 

LDB 
LDB 
JMPM 

CALL 

JMPM 

INR 
LDA 
SUB 
JAN 

LDA 
DAR 
STA 
JAZ 

JMP 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DAHl 

• • 

E157 
. 

0' 2 
OH 

E157 
1 , 2 
OH 

£157 
2,2 
OH 

E1:57 
3J2 
DH 

E157' 
o,2 
E160 

' 

E157 
1. ? . 
E16C · 

LOOUT,31,JUrR 

PBUF" 

£1:54+1 
£1:57 
2•2 
E: 1 6·o 

. . •. 
Et57 
3·2 
E 1 6 0 

:. . .. 

LOOUT,3l•IUFR 

SPAC 

E1~8 
E:1 ~ 9 
E1~8 
EXC10 

E1~A 

El:i~ 
E1:52+2 

£"1:53 

BUFR+1 
BUFR+14 
DBUF 
0 
0 
0 
0 

SAVE ROM BUFFER ADDR 

riRST . 16 BITS OF ROM ~ORD 
CONVERT TO ASCII 

ROM ADDR 
SECOND 16 BITS OF ROI'I WORD 

. CONVERT TO ASCII 

· sPACE AF"TER FIRST 8 DlGITS 

ROM ADDR 
THIRD 16 BITS OF ROM ~ORD 
CONVERT TO ASCII 

ROM ADDR 
FOURTH 16 BITS OF ROM ~ORD 
CONVERT TO ASCII 

SPACE AFTER HEX ~ORD IN BUFFER 

ROM ADDR 
FIRST 16 BITS OF ROM ~ORD 
CONVERT · TO ASCI l 

SPACE 

ROM ADDR 
SECOND 16 BITS OF ROM WORD 
COtfCE.:RT TO ASCI I 

.. CIUTPUT LINE 

SETUP LO BUFFER 

BUFFER ADDR 
ROM ADDR 
THIRD 16 BITS OF ROM WORD 
CONVERT ' TO ASCII 

SPACE 

ROM ADDR 
FO.URT H 16 EITS OF ROM WORD 
CQ!1VERT TO ASCII .. -

DUr PUT LINE 
.. 

STEP START DUMP ADDR 
END DUMP AD DR 

JUMP IF DONE 

L IttE GOUNT 

~ECR E MENTED COUNT 
JUMP IF PA GE COMPLETE 

OUT PUT NE XT LINE OF PAGE 

OUTPU T BUFFER ADDR 
BUF FER ADDR FOR SE COND LINE 
R011 ADDR 
ROM ~ORD LOCATION 
START DUMP ADDR 
END DUMP ADDR 
LINE COUNT fOR DUMP 

• 

• ADD HEXADE CIMAL BINARY 

~ .. 

'· 

' . . . ... 

• 

F 

• 

S03 04395 
S 03 0 4 3 9 6 
S 03 0 4 3 9 7 
S 03 0 439 8 

$ 03 
$03 
<' Q'"' 
.;, " $ 03 

... " ·";> ..,). \) .... 
S03 
$03 

"'0" ..,) ~ 

S03 
S03 
... 0 0:0 -.> ..... 

$03 
$ 03 
$03 
$03 
S03 

S03 
"0"" ..:. "' 
$03 
"'0"' ~ .;, 

$03 

0 4 3 9 9 
0 44 0(1 
0 44 0 1 
0440 2 

0 44 03 
0 44 0 4 
0 4 405 
0 440 6 
0 44 07 

0 44 08 
044 0S; 
0 4411) 
0 441 1 

0 441 2 
0 44 13 
0 441 4 
0 441 5 
0 4416 . 

04417 
0 441 8 
04 41 9 
0 442 0 
0 442 1 

S03 0 442 2 •••••••• 

S0 3 04432 

S 03 
S03 
S03 
S03 

$03 
""'0"' .,:,. .; .. 

$03 
"' 0"' .,. .;, 

:S02 

... 0 .... 
~ ..:· 

~ 0 '"· .,. " ... 0 ., 
..:. .;, 

S 03 
S03 

<'03 

,. 0 ~. 
..!t i..;, 
·>· (' . ., 
...:• d ·-· 

~03 
<'0? ·> -· 

0 44 33 
0 44 34 
0 4 435 
0 443 6 

04437 
04438 
0443 9 
0 444 0 
0 444 1 

04 44 2 

0444 3 

0 44 4 4 
0 4 445 
04446 
0 4 ·147 

044·48 
04 44':l 
04 4 50 
044 5 1. 
I' 4 ,, .,. ·~ .,} ~ .,_,a;.. 

044~33 

044 ~ 4 

04455 
044 5 6 
0 44 5 ? 
04 45 8 
0 44 5 '3 
0446(; 
04461 
0 4 462 
0 4 46 3 



E.2 VOR TEX LISTING 

~ 12411 120240 A 
012 412 1202 4 0 
O~ Z413 120 2 4 0 

A ' . . ' 

0 1:.a41.4' ' 1 2 0 2 4 0 
A 
A 
A 

. 
' 

A , , 0 12-41!5 ' 120240 
0 12416 1 1;,302 
C !2417 1 447 1 E. 
012420 140722 
0 12421 15464 0 
013422 120240 A 
l1 1242 3 12 0 240 A 
0 12 4 24 120240 A 

A 
A 
A 

'• 

. . . 
' 

4610 
4611 !I 
4 6 .1 2 • 
4613 !I 
4614 • . 
461!5 • 

0!2425 COCOOC A 4 516 E160 
0124 26 005001 A 4617 
012427 004441 A 4618 
012430 00 51 22 A 4619 
01 2431 001000 A 4620 
012432 012437 R 

U12433 
,.,.~- ... -4 c..• .l c. ... ..;J 

012 435 
012436 
012 4 37 
0 12440 
012441 
012442 
012443 
0 12444 
01 2 4 4~ 
0124 4t. 
012 447 
0124~0 

' 

00::100 1 
004441 
001020 

4621 
,. 4' ..... .... oc:.c. 
A 4623 
A 4624 

'1 """ .. '""' - ~ j, c. "'t c. _, '' 
006 1 20 
000260 
00 4 247 
004 4 41 
006 1 20 
0 0 0.26 0 
0~~000 
00 5144 
0 0 1'0 0 0 
0 1.24 3 3 

A 
A 
A 
A 
A 
A 
A 
A 
A 
R 

46 2~ 

46 26 
4627 
4 62S 

46 29 
46 3 0 
46 3 1 

• 
El62 

r . 

• - ' 

46 32 · 
46 33 • 
4634 ,. 

· 46.3!5 • ·:: o 
0 124 ~ 1 
~' 124~2 
0 124:5 3 
U124 54 
01245:5 
~ 12456 
0 12 4~7 
0 12 4 6 0 
Cl2 461 
0 12:46 2 
0124 63 
0 12464 
0124 6~ 
C1 2466 

012 46 7 
" '~4 ... 0 ' !C. , , 

0 12471 
01 2472 
012 47 3 
01 2474 
'.' 12 47~ 
0 12476 
012 4 77 
01 2~00 

002000 
01 :S 64 4 
001010 
01 ~4 63 
006140 
0002 4 0 
00101 '0 
012 46 3 
001000 
0 0 114 7 
006017 
(r'l:560 3 
001002 
012476 

A 4 636 E"\7'0 .. 
R 
A 4637 
R 
A 4 6 38 
A 
A 4639 
R 
A 4640 
R 
A 464t £111 
R 
A 4 642 
R 

4643 
002000 A 
o ro? 6 6 E 
100000 A 
013405 A 
000334 E 
000000 A 
000000 A 
002000 A 4644 E172 
00000 0 E 
001000 A 464:5 

012~01 0007 1 6 R 

01 2~02 
0 1 2~03 
012::";0 4 ..., .. _ _ 0 "' 
t..• J. ...:. .J •..J 

012:50 6 
0 12507 
012 :51 0 
0 12:511 
012~ 1 2 
n•- •1 ~ I.J ,&. C. .,J •.> 

012 5 14 
"1"" ...... u C. ...J J. <J 
1"\ , ..... IC' .. ... 
V.&.C.-.J.LO 

002000 
01~6 4 4 
0 0 • ... • ,.., 

A. '-' ... v 
00114 ~· 
006 14 0 
000322 
001010 
0 1 2:523 
"'o· -· .. v ·-·~ .1 .1 

4646 
4'647 • 
4648 • 
4649 • 
46~0 • 
46~1 • 
46::52 • 
4653 • 
46~4 • 
465:5 .. 
4656 "' 

A 46::17 CHME 
R 
A 46~8 
R 
A 4659 
A 
A 4660 
R 
A 4 661 

CG1010 A 4 G62 
012517 R 
"'0'"'0"' c U ·L V\Jr • 

00 11 47 R 
466 3 

' . .,p . 

EJEC 

• • 

PROGRAM PAGE 71 LISTHIG PAGE < 

I, 

. CONV£RT 16 BITS IN B TO ASCII CODED BINAR Y IN BURr 

X CONTAltiS ADDR or STORAGE LOCATION IN BUrR 

ENTR 
TZA 
LLRL 
IBR 
J MP 

T:!A 
LLRL 
JBZ• 

ADD I 

LR LA 
LLRL 
ADDI 

STA 
I XR· 
J MP 

EJEC 

• 

1 

•+6 

1 
E1 60 

0260 

7 
1 
0 260 

0 ' 1 

E162 

SHirT rlRS T BIT INTO A 
SET TRAI LI NG BIT I N B 
START CONVERSION 

SH irT ~EXT BIT INTO A 
RE TU RN Ir COMPLETE 

CO NVER T BI T TO ASCII CH AR 

LEFT JU:TIFV CHAR - ALMOST 
SHIFT ~ NEXT BIT INTO A 
CO tiV ERT TO AS CI I 

. .. . . . 
STO RE CHARS IN BUrrER 
ST£P BUFFE·R INDEX 
CO NVERT NE XT T~O BIT S 

. 
' ' 

. .. 
R£TU~" TD OPtRATI~G SYSTEM 

JMP M 

JAl 

SUBI 

JAZ 

.J MP 

LDAE 

JA P 

CLOSE 

CALL 

JMP 

EJEC 

F'ETCHA 

£171 

024 0 

E 1 7 1 

EXC 90 

LOF'LG 

£172 

LOrCBtSeOel 

EXIT 

EXC 

' 
CKE CK Ir RE ALLY WANT TO RET URN 

YIJ.S . 

BLA NK ? 

l"tC• MUST BE AN ERR OR 

LO ON Rf'ID F'L AG 

JUMP IF NO 

CLO SE AND UPDATE 

RE TUR N TO OPER ATING SYS TEM 

JUST !N CASE 

THIS ROUT INE HA"DLES THE SELECT INPUT MEDl A COMMA ND ( M) 

'MR' SELE CTS SI TO BE THE INPUT MEDIA 
'M S ' SEL ECTS PI TO BE THE INPUT MEDIA 

CALLING SEQUENCE 

JMP CHME 
RETU RN DE SI RED INPUT MEDIA SELECTED 

JMPM FETC HA 

JAZ EXC9 0 

SUB I 032 2 

JAZ CHMR 

DAR 
JAZ 

JM P 

CHMS 

EXC90 

GET SELE CTOR INDICAlOR 

R ? 

s ? 

IH'v'ALID INP UT 

~ .... --·---····· - ... . '... . .. ~ ... ... 
" - · · ~·· 1·-~ - - - -- .. - - - - ·. _,,, .... • -~ • .. ... - • • • • ..... .. .... . . .. ·-- ·· ~· ··~-

40 7) 

S0 3 
"' 0 -=· -~ ·-· 

S03 

S03 
<:'Q~ 
v ···' 

:S 03 
S03 

S0 3 
$03 

S0 3 
S0 3 
S03 
~o~ 
~ -' 

$0 3 

... c·, " .:- ~ 

$03 

• 

04465 
04466 
0446 7 
0446:3 
0446 '3 
0447 0 
0 4471 
0447 2 
"4A _, _, u "t , . ..") 

044? ~. 

0 44 75 

0 447 6 
04477 
04478 
0 447 9 

04480 

04 481 
04482 
04483 

04484 
04485 
04486 

04487 
04438 
0448'3 
04490 
04 49 1 

0449 2 

0449:3 

04494 

0449 5 

S03 04496 

S0 3 0449? 

S:03 0449 3 

0 449 '3 

S0 3 0 4 500 

S' (! 3 0450 1 

·:· ~'l ·:· .._ .. '-' ._. 
.,.. I' ~ 
-~ 'J .:_. 

~ ... '" .-, .,;... .~ ·=· .-. 0 ~. . . 
<roo> .... 

. . <"· c .-. .. :- ._. 

S0 3 

$0:3 

,-. 0 .-, 
-..::· ..;. 

0 4':50 2 
0 450 3 
0 4 5 0 4 
0 4 505 
0 45 06 
0 450 7 
04508 
0 4 509 
045 1 (1 
0 451 1 
0 451 2 

0 451 3 

0 4 51 4 

04515 

04~ 1 6 
0 451 7 

0 4518 

.. 



E.2 YORTEX LISTIHG PROGRAM PAGE 72 LI STIHG PAGE < 408 > 

012517 
0 1 2 5 2 0 
Ole:SZ1 
o J..e.~t!e 
0 1 2 52 3 
~ 1 Z , 2 4 

0 1 2525 
0 1 2526 
0 1 25 2 7 

005301 A 
054006 A 
001 0 0 0 A 
001111 R 
0 05001 A 
0 :54 00 2 A 
001000 A 
001111 R 
0 00000 A 

4664 CHMS 
46 6:5 
466 6 

4667 CHMR 
4 668 
466~ 

467 0 MEDIA 
4671 

DECR 
STA 
JI1P 

TZA 
STA 
JI1P 

DATA 
EJEC 

0 1 
MEDIA 
EXC10 

MEDIA 
EXClO 
-

0 

SE T TO PI I HPUT 

S E T T 0 S I I N P'U T 

• 

46 72 ,. 
467 3 • 
4674 • 
4675 • 
46 7 6 ll! • 

DISPLAY/CHANGE DECODE RO"S<A OR B> ~ORDS 

t"TE~ED rRDM EXEC YlA •E• DIRECTIYE 

01 2 53 0 002000 
0 1 2 53 1 014575 
012 ~ 32 0 0 2 0 0 0 
012 :5 33 01 5 64 4 
012 :53 4 0 0 10 1 0 
01 253 5 00 1147 
0 12 5 36 00 6140 
0 12537 000 3 03 
0 1 2 540 00 1010 
012 541 011643 
0 12 542 0 05311 
012543 0 01010 
0 1 2544 0 12547 
01 2 545 0 0100 0 
0 12546 0 0114 7 
01 2547 0 0200 0 
0 1 2 5,0 0 15644 
012 551 0 0101 0 
01 2 ~ 52 0 0 1 147 
0 125 53 O S41~2 
01!~54 0 0 '6140 
0 1"2 5 5 ~ 0 0 0 3 0 1 
012:556 0 0 1010 
0 1 2 5 ~ 7 . 0 1 2 5'6 5 
01 2 560 00:5311 
0'12:561 001010 
012562 0 1~601 
012563 0.01000 
012564 OOt147 

A 467 7 EDRH 
R 
A 46 78 
R 
A 4679 
R 
A 468 0 
A 
A 46Sl 
R 
A 46 8 2 
A 4683 
R 
A 4684 
R 
A 468~ EDR2 
R 
A 4686 
R 
A 4687 · 
A 4688 
A 
A 4689 
R 
n 4690 
A 4691 
R 
A ' 4692 
R 

CALL 

JMPM 

PBUF" 

FETCHA 

Jj:~Z E: XC90 

SUBI 

JAZ 

D~R 
J AZ 

Jf1P 

JI'IPI'I 

03 03 

E 110 

EDR2 

EXC90 

FETCHA 

J AZ E XC90 

STA 
SUB I 

JAZ 

DAR 
J~Z 

JMP 

ABDCS 
0 3 01 

ED10 

ED~O 

E ~< C90 

riLL PRINT BU~ UITH ASSCII SPACES 

GET UHICH CONTROL STORE 

c r 
CENTRAL-GO TU CENTRAL ROUTINE 

D '? 
DECODER 

IHPUT ERROR 

INPUT A DR B DCS 

• 
A '1 

YES 

J '? 
YES 

II'IPUT ERROR 

' 4693 
A 4694 
p '. ' . 

• DECODE RDI'I A<DRHl> IS USED ~ITH InST REG BITS 1~-12 
01£56~ 
0 1 2566 
0·12567 
012~70 
012~11 
01251~ 
0125?3 
012574 
012515 
0 12 5 7 6 
012577 
012600 

002000 
012615 
054137 
1270 00 
00:5014 
025000 
002000 
012630 
002000 
012644 
001000 
0 12570 

EDll CALL ED30 INPUT ROM ADDRCO-r> 
• 

A 469~ 
I 4696 
A 4697 
A 4698 
A 46~9 
R 
A 4700 
R 
A 4701 
R 

EDll 

4702 • 

• • 
STA 
ADD 
TA X 
LDB 
CA"~L 

CALL 

JPIP 

ED41 
D~~2 

()o, 1 
Ell40 

F.'0:50 

ED11 

.; . • 
0 • 

. TEI'IP STnRE 
ADDR or IICSA 

.. 
.TYP£ CONTEHTS 
' . . ' . 
CHANGE IT AND/DR EXIT 

· ~~TURN HERE Ir SEQ VIA COI'IHA T E~MINATOR 

4783 • DECDDI RD" B<DRH2> IS UStD ~ITH IHST REG BITS 11-8 
012601 
012602 
0 1 2 60 3 
012604 
012605 
012606 
01 e 607 
0 12610 
012611 
012612 
0 12613 
0 12614 

002 0 0 0 
01 261:5 
054123 
127000 
OO:i014 
02:SOOO 
002(:00 
01263 0 
002000 
012644 
001 0 0 0 
012604 

A 4 7 04 ED20 CALL ED3 0 INPUT ROM B ADDR<O-r> 

011!61~ 000000 
0 12616 00200 () 
012617 Ol:i644 
0~ ?. 620 001010 
01Z621 001147 
01~622 002000 
01 2 6 2 3 012732 
0 12 624 001002 
0 1262~ · 11 2 615 
0 .1.2 6 2 6 0 0 1 0 0 0 
·o-126°2 7 001147 

R 
A 
I 
A 
A 
A 
R 
A 
R 
A 
R 

4705 
4706 
4707 
4708 
4709 

4710 

4 7 11 

ED21 

4712 • 

STA 
ADD 
TA X 
LDB 
tALL 

CALL 

JMP 

4713 • INPUT HEM 
A 4 ?1 4 ED30 ENT~ 
A 47 1:5 JMP~ 
R"' 
A 4716 
R 
A 4717 
R 
A 4718 
R 
A 4719 
R 

JAZ 

CALL 

• 

ED41 
DRM1 

0 • 1 
ED40 

ED 50 

ED21 

TEMP 
ADDR 

' ' $TORE 
or DC SB 

TYPE CONTENTS 

RTN HERE Ir SEQ VIA COftMA TERMINA TOR 

t-r rDR DECODE ROM ADDR 

F'ETCHA 

EX C90 

c I] l'l'v' 

ED 3 0 

E XC90 

INPUT CONT ROL STORE ADDRESS 

COtiYERT TO HE X 

J"P IF' LEG AL 

INPUT ERROR 

:. 
4720 
4 7 21 

00000 0 A 4722 
0 74 0 76' A 472 3 
0 06 0 30 A 4724 

• OUTPUT CO"TEHTS Or I REG TD TTY PRINTER AS 4 H£X CHAR"S 
012630 
0 1 2 6 3 1 
012632 
0126 33 
0' 1 2 634 
01263~ 
012636 

0 00201 R 
002 00 0 A 
014:5 1 4 R 
002000 A 

4725 

4726 

ED40 EN TR 
.. T" .., " 
LD XI 

CALL 

CALL 

ED ~i2 
BUfR+l 

OH 

SI OUT,:S,JUFR 

SAVE REG ADDR 
OUTPUT BUf FER ADDR 

CONVERT TO ASC II 

OUTPUT 

S 03 
S03 
S0 3 

S03 
~ 0"3 
S03 

S03 
$03 
S03 
S03 
S 03 
~c-:. ~· .., 
so 3 
S 03 

- . lr"l ·--:. 
~ IJ ·-· 

S 0 3 

S 03 
S 03 

04~19 
0 4:5 2 0 
0 452 1 

0 4 5 •:;) ·:> . ._,_, 
0 4 ... -::> •";) ._, ~ ..... 
0 4 52 4 

0 4 52 5 
0 4 5 2 6 
0 4 527 
0 4 528 
04529 
04530 
0 45 :~ 1 
0 4

.., .,.~ 

._. _. .. 
0 4 ... -:- ·":o 

-..) ·-· ·-· 
0 45 3 4 

O ... c~. c:

..,. .J •J •.J 

045 36 

045 37 
04538 

S 03 0 45 39 

$ 03 0 4 5 4 0 

S:03 0 4 5 4 ), 

$03 0454 2 
$0 3 0 454 :3 

S0 3 0454 4 

S03 0 454 5 
S:0 3 0 4 54 6. 

$0 3 

$ 0 3 
$ 03 
~ 03 
'" (1 ":• ... ._, 
..... , .. , -..... ·. .,:. 

~ 03 

0 4~4 7 

0 4 548 
0 4 5 4 9 

0 4 5 5 C 
0 4 5 5 1 
0 4 ~ 5 2 
(1 4 55:~; 

0 4 5 5 4 

0 4 5 5 5 

S0 3 04 5 5 6 

S 03 
su 3 
v il ·"::· 
• ;.:, '"' o.,J 

s· o 3 
;•, , •. ? .. ; .. ._, 

, ........ .... 
...:.: 1,1 • .;, 

'\' 1) '=: ... ' ·-

S 03 

$0 3 

<"· u· .... "' .;, 
s c 3 
... 0 '> ... . .,_, 
-. 1\ .... , 
;, .. ll ..:· 

~ 1) 3 

<• I' ~ • ., I •, .... " ... 

S:03 

S03 
$0 3 
S0 3 
.• 0 .... ,;, .., 
-:'(1 3 
.,;) .... 

S 03 

... 0 ~. 
·~ ...... 

0 4 5 ~ 7 
t) 4 558 
0 45 5 ·? 

0 4 56 :) 
0 4 r: .• ... ~ b ... 
0 .~ "' ... ·~ ""t ,J oc 

0 4 "" L ,•, . ) 0 .• ) 

(I . .... ~ • 4 ,_, f; . • , 

0 4 56 5 

0 456 6 

04 5 6 7 
04 5 68 
0 4 5 69 
04570 

0457 1 

0 457 2 

0 4 5 74 

0 45 75 
0 45 76 
0 4 577 
0 4 578 
0 4 579 

0 45 80 

0 4~81 

0 

• 



• 
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012637 
0125 40 
0 1264 1 
•" 126 4 2 
'' ' "=' 64'> ._, .. L. -...I 

0 1 26 44 
,, ... -:;. t:. 4 .,. 
• .. • • '- .... -, .. .1 

012€-46 
:)126 4 7 
~:126~0 
01265 1 
::: 126 5 2 
,-,1~''5 """' ••. c; t:• ... ,:) 
Ul2654 
. -. t ? ..: c;. c:;: 
· - .L '- ·-· ·-· •J 

'J 1 26 56 
•• , 1 ?~ c:: ., v -. L..v._.,. .,,-=-.: eo 
•' ,-. 1... ~o,o I ' 

012663 
(1 1 2 664 
012565 

012666 
'Jl2£. 67 
(I 1 "'"''I, _,. ~ -· c.c·~·v 

0 15406 
coooo~ 
000200 
ao t ooo 
11C63 0 

OOOCJO(l 
0 02000 
0133€.4 
151240 
001040 
0 0 1 1 1 1 
07'40~6 
0 01 020 
012657 
n ':• A "! "' ._-:> v .... ..,. I_· ..... . 
0:::)~(100 

014051 
006140 
000254 
001010 
0 12666 
001000 
0011.11 

0't4040 
0 1 •40 3?" 
('06140 

p ,, 
r:l 
R 
A 
R 

R 
A 
(.~ 

R 
A 
A 
R 
A 
A 

"' n 

"' H 

4 727 

.. '? ' "'-'"i'l C.O 

47 2'3 
4 ?30 
47 3 1 

4 7 3 2 
4 ? ? ? 

( ..... .,.1 

4 73 4 
47:35 

47 3 6 
47 3? 
4 ? -~ !'l . '-'-

47 33 

4740 

4741 

4742 
4743 
4744 
4 --~~ , . "+ ..J 

....,,._...,. ~" f"'"'"""'-.n "" ·.r J. C. 0 i .L u ~~ U U C. U H 

312€. 72 001004 A 4746 
... .. - 6 .. 3 

• l c ',. ..... ~,. ~ ... 
...; J. c. 1;'\ ( .. ; 

n 1 . , ,.. -:- C' 
- 4 - t•r' ._t 
:) 1 2 6 7 6 ,., ,, """'~'"...,_,. 

.1. c:. or~ 

012? 00 
J1270 1 
~'"'7 ""' LllC. VC. 

:)12?03 
<"'\ . .......... . 
l.." lC.~ULf 
1"'\ .. ""'\_,.,...~ 

~~ .1. c.,· u ..) 
:"!: 1 ·;:. 7 n t:. 
'• ' ~ .... .. .... ""' f"'.1""'\_,.,....., 
.;.•.& c. .. · v~· 

~. . ""'\ ·~ . " 
... J.C.o'' J. I..I 
,.,,"='.., 11 .... ' .. .. ""' ..... ~. 
,J .;. c. ,· J. .:. 

:127!3 ... . ~ ...... ~ 

\1 .:. - .. i .1. .... 

012?1 ~ 
n, .. _, 7,~ 

-' '-1 .lW 

'' 1 _ . ., .. _, '-' c. ,. .i. , · 

"j 1 2 7 2 0 
:)127 21 ......... _,_,... 
u.tr_~· .:.c 

!"'· - --~ 1 .~ I C. .,:, 

,., .. -:> .,. ~ "':' 
'•' ,\ '- I ~ o' 

t"'t .. ~ ., "=' i"t 
• .. • A. \..., t .... ••,J 

012 731 

012670 
001 000 
0 0 1 1 1 1 
006010 
• '"'0'"'4 '"' .lC. c. v 
054023 
01 4 024 
0042~0 
054007 

1"'1,.. .. ,.., ..... 
UU~I..I..J""t 

002000 
n1AIIt..,l 
t.i ~"'+ ...J"t 

"' "61"" u u -' u 
000377 
006 11 0 
l4000G 

O:i401 0 
00200 0 
Ol:l~·05 
0 00002 
012724 
014CI'l::i 
001000 

R 
A 
R 
A 
A 
A 
A 
A 
A 
A 

A 
R 
A 
A 
~~ 
A 

4 7"'7 . .. ' 
4 ·742 

4749 
A "'>C"Q 
"t t'..J 

47~1 
4 7 52 
4 ........ ;f .J ..;,. 
.. ..,. c:- •• 
"t ,.• ...J .,. 

4 7:; 5 

4 -. .. ~ 
•' ..J 0 

4 757 

4758 
A 47 ~ 9 
A 4760 
~ 
A 
R 
A 4761 
A 47 62 

11264.:! R 

000000 

0(!0(100 
O''"(ln.-, '-' ',j v .... 

oooooc A 

4 ...,E"' ' '~ 

47 6 ~ 
4765 
4 766 
4 .,. . ., 

t E· ,· 
4768 

• • 
E D~ O 

ED~ B 

ENTR 
JMPM 

DATA 
JXZ 

S TX 
JB Z 

LDX 
STA 
LDA 
SU BI 

JAZ 

JMP 

SEQUEN CE 
INR 
LDA 
SU BI 

JAN 

LDAI 

STA 
L.DA 
LRL A 
STA 
LD B 
, R' .. ... I...D 

CAL L 

ANAI 

O~A I 

B ES 
STA 
CAL L 

LDA 
..... ~·r u • r .. c. 

EDA 
ABDCS 
'If 

ED41 
ED4 ~ 
E D43 

DAT A 
TIAT" ~ I t"t 

DATA 
47E.9 :.. 

ED40 

IN A 

• R • 
EXC1 0 

Ett43 
ED5 1 

f.D4i:: 
0 ' 1 
( D43 
0254 

~+4 

E XC1 0 

• • 

I NP UT 1 4 HEX DIGIT S 

SAVE LAST CHAR INPUT 

AD Tl R OF RE G 
STO RE NE~l VAL LIE 

COMMA ? 

YE S-

NO - RETURN TO EXEC 

TO NEX T 
ED41 
ED41 

ROM LCCATIOtl 

1 E. 

!!E + 4 

EXC" lO 

0120 2 4 0 

EDA 
AP.DCS 
'=' ·' 
EDn.B 
£D41 
1 2 
OH2 

0 ...... ... 
'.:> f r 

01400 00 

(I 

:DA +l 
S I;JUTt2 ,E DA 

::: D41 
E II :i 0 

2 
I) 

" u 

'·, ,. 

ROM LOC 0-16 

JM P IF IN RRNG E 0 -1~ 

RTN TO 

BL M~K- EL HNK 

A OR B DC $ 
MOVE TO LEFT 
OV ERLAY OR ~•I 

BY TE 
DPPERAiiD 

tlEXT DCS AirDRESS 

CONVERT TO AS'C II 

OUTPU T LOCATION 

NE XT DCS 

ME SS AGE BU FFER 
A OR E DC S ~Ul G 

SA VE 
TE MP 
TE MF' 

HE X INPU T<O -F ) 
"T ORr. ...... . i.~ 

STORE 

4 7~(J ""' r I • .. CO NVE RT ASCII CHAR TO HE X DIGIT 

~._· ..... .., ........ 
J. t:, I ._:. .:_ 

I"\ • ""' .... - """ .... l c. r .; • ...;, 
i : 1 -::- '7 ":: .•, 
-· ... '- t ·-

.... • ,.., ..., "'' 11r "' r. , .. , ""'\ ,. ·~ ,-., 
t . : .&. ..:, l .:> ,J V V U C. 0 U H 

.. .,._. -
"t.' I ' i ..... 

47 72 ~ ...... .., _ -
'1' ~· ,. .:,. .~ 

4 77C 
(' { OJ 

...... -&.,. •"' l •• · 

4 778 , 
477'-3 CONV 
··7~'"' ..,. ; 0:. ,_. 

... ...,,-. .. 
""t /C.a i 

~ 12736 0 54 0? 0 A 4 782 
012737 001004 A 4 783 
'" •l ~ ~ ... ,.. 1 1 ..... -, """ ........ f"\ 
• .. • 1, C. t '"t '·' .L C. t ~ C. It: 
.... .. -. -.,.. .. ~n~~An A .~ ..,t""o,<ll 
I • .l ..:. , • ,. .l ... ..... ;:,. .L ""' ,_, H ..,. (" '=' ..,. 
:! 12 7 4 2 000012 A 
o"\ 'II ·~ "'7 ... """"' 
'·' .1. C. I "'t .;. 
,..., 4 ' \ ..., A A · · ... ~ r ..,. •t 
~ 1 "'"t ~ _, C' 
·} c. i ..,. ·-· 

.... 4""'.., ....... 

..... J. c. ~ ~ •"' 
,, 1 .., .., C" 0 "' c. ... .... 
.~ .. .... .., C' . ·-•.tc.t ... •i 

,.. ,..., 'II "I G ·' 
'·' '·' J. ,_ ""!' '"' 4 '"",,-n 
iJ J.. C. r ~ •-• 

006!.40 

""'40" .. \.' \.' L V ..,. 

112732 
,.. r. ,. .. A '"' 
V'-'~.~. ...... 

,., 
H 

,., 
r • 

"'1""""'_, C"""" t"' nnl""\t"' • .- ~·· 
tJ I. C. ( ·-' C. '..' '..' I.• '.1 '.J ~ H 

001002 A 
·"' • .-. ..., C' .. {'o .. ""'\ .. , ,. .-. ,. .. 
,_, .!. c:. , .... "'t Ll , c. r c- c. r:-. 

A 
H 

47 86 

A .. s .. ..,. o' I o" 

4 78 9 

'- r':L LING 
LDA .... -.... ...J .Irn 

RETU RN 

r- .. , . ,.. .-. 
.:..·,1~. 

~ 'T' ...... 
~ I ~ 

SU BI 

.... ,. B T 
·~ .. • . l 

I ,.., ... 1 

·-•Ht1 

SUBI 

J A t·PI 

<' 'J .. T ,..). • C:• l 

JAP 

·"'D "'• H ,IJ .l 

. - ______ _..,- .. ~· . . . 

SF.:Q UENCE 
.-.~.-. • I CH"R •• -.> '·· ' .... 
- M ""'I. 
~un -.• 

TO 

A 
A 

C D~n AitiS HEX 
:; ET NEGATIVE 

C,.., ... , , .... 
UliY~ 

, ... .-. /" ! I 
\....;. Cu 

I'"'· ~··'''"" • .... t-! l lV~ 

C:ONV 

'• 1 ~ . '· c 

.... 0 .... t ' • 
'JL.. • lVJ. 

0 7 

,..U"'''' .... 11 'I 

r , . 
• ., ? 

CGNV2 

BE ~ o ··'''E"r -· " ..... 1 i , 1/" rc: :...:.. ,., 

D .[,.. ·~ 
, I.J j.i 

I F ~l C T 

~u •• r
·~ r V C.. 

AS CI I 0 

If I .:- .- "L - '-· i.:J H 

SAVE:: V!tL UE 
RETVRN IF ILLEGA L 

02 /2 

llf ' A r o Yr-
...,lf..J I ' Ir J.r 

AS CI I A 0 3 0 1 

RET UR~l IF ILLEGAL 

A ~ ,.. ·· ..> • .. • .L L G 0307 

,J u J·l p IF IL LEGA L 

A- F 

-·· --- ·· ... ... .. - .. . . . ·- . . 

LI STING PAGE ( 409 ) 

S!J3 

~ (• -:· .; ,,/ ._. 

, .. -. ·':· - .... ·-· 
:s:o 3 

.. ;: fl ·':· .._, - .. • 
'"" l.-. ·? ..... .;.} 

s (! '< 
·- - -•, ' I I • ' 
. 'J .... 

.:,"· til ·:· 
•.:• ._, ·-· 
<,""\. .-, ..... 

·.> ·- ~· 

"" !"! ·':· ._ .. u ._. 
""' .... "' ~ 1.) ..,:, 

t.: .~ "'=" 
·- v .... 
.:'• ('o ,-, 

~· '-· :· 

04582 

1-. ,.;, .... ·:::- 7 .• ~ ._ ...... . . 
il 4 "' 8 ·:: .. .....- .. -

0 4590 

0 4 592 

(!4594 

045'9 5 

S:03 0 46 01 

... . -. .... 
~ V.:J 

·;;· 0 ·:· 
~ -· ..... . -.. -. . .). ;.,; ... -
~ · J", .-. :: .. _. .;.. 
.- 0 .... .. > ..;. 
,-. (• ~. 
.,::. -· . .,:, 
<e"· n '""" ..., ll .,:. 

,.. r· .... 
~ -' .;. 

... \ ..-, 
~ v • 

<"• 1"1 .-. ..:.:. .. .;. 

'c .... ' . - ..... 
... -. ~·, .· ~. ...:· \ . ..... 
••• I"• " .. • .;. 1..• .... 

,. ... "':• ... ~ ·-· 
:-. f~ ·:· .. " ._ 
Z,: 0 ::: ....... ·: . -· .... .... 
.... -! ·:· 

._;. · .. · ·-· 
'• •. . . .· ·. 

0 46 02 

0 4E.0 3 

1)4604 
"•'fl"' :J "t b .. ..... 
" 4t'O·' _1 • r:· 

"A (.1'" J! '•y •• .~· •' ,, ' .. 

0 ,,.: 1 ":' 
• "-' • .J 

0461 6 

0 ~ 618 
i • .-t c: 1 .-. 
.... -y ·- · • • -

(·~·6 21 
,. ·1. or: -=· ·::0 ·-· -. ._. '- ,_ 

•.. -~ ":• "r ·"" ~ 0:• r -
·•· ,.· • .. · - .. r ... \. ·~· 

. . 
.. - .... -. 
... - -· . ·. . .. 

" 

....... ·. .-. 
'•) ·.· ~ . . .. . .. ' 
..:,.. .' ..... 

.-. ... , .- ·"' 
l' &.. r~ . (. 1_. ... _.. .:::: ,.... ..,. .. .... ._. c ... 
.· . . ·~ , _ -.· '··' ..... ... ,,. ' • 

,.. .... r. ..., . 
~·· ~ .. _. . , .. ... : ( ,.._ ·::· .J t -•.> • 

:: 8 -~: 0 ~· (. ::,: .i -.. -. .. 
._ ' I .,:. . .... ..., .. · '·' ..:· 
-. ... -· 

r. "' ,... ... ,. '-· · ~ .;:.. ....... . 
(1 ... , .. .. , .. ~ · .. .... -.... ') ·-· 
.... .r'l ,. • •• ~ 

'.I .. ;. ~ • .:., '=· 

("' t· ..... .- ... .• ..... ~ 
·.': '--' .::. '-' ·~ t• ...:,-. !" 

" .. !, · ; 0 4 .:. ·~ ::") 

.;:· 1"' -~· 
..J' ~· - · 

- .... .... 
;. !) .:· 

<"- ••• • .... .... ·.• .;;, 

·=-· .-.. -•.'> t •• • ~ 

.... r• ·~ 
.... •.J ·-· 

"· -· ... . .... 
J .. l ~· 0 "'t ' ·' 

i) 4641 

0 4 642 

.-. ... . i ..... .,, --:. E· •'t .-• 

(1 .:.1.. .:: (i ·+·" ·-· -..- •..Jt 



E.2 YORTEX LISTING 

0 1 2 7:56 00002 0 A 
0 1 27 ~7 001006 A 4 7 91 
Cl2760 0140 0 4 A 47 9 2 CONY! 
0 1'2·761 001 006 A 47 93 
0 12 762 0 05 3 0 1 A 47 9 4 CDNV2 
0 1 2763 00 1 000 A 47 9 5 

1 1 2732 R 
47 9 6 J! 

0 1 27 65 0 000 0 0 A 47 97 CDNV3 
479 8 
47 99 -
48 00 ll! 
4 8C 1 • 
4$ 0 2 !W 
48 03 Ml! 
4804 • 

.4805 • 
4806 • 
48 07 • 
48 0 8 • 

0 12766 00 00 00 A 4809 rELD 
012 767 00 6 0 30 A 481 0 
0 12 770 
C 1 2 771 
0 1 2 772 
0 12 773 
0 1 27 74 
0 1 2 775 
0 1 2 776 
0 1 2 777 
01 3 000 
0 1 30 01 
0 1 300 2 
0 1 3003 
0 1 300 4 

000546 R 
0150:57 , A 4811 
00424 2 
12700 0 
00 5 0 14 
015 000 
054175 
015 0 01 
054174 
01:500 2 
0 5417 .3 
0 1::1 003 
0 ':5 4 1 7 2 

A 4812 
I 481 3 
A 4814 
A 4815 
A 4816 
A 4S17 
A 4818 
A 4819 
A 4 6 20 
A 
A 

4 82 1 
4 822 
4823 ll! 

0 1 30 05 07417 3 A 4 82 4 
0 1 3 006 00603 0 A 4$25 
01300 7 000546 R 
0 1 30 1 0 02416 6 A 4826 
0 1 30 11 0 0 445 0 A 48 27 
0 130 12 00 2000 A 4 82 8 
0 1 30 13 013 202 R 
0 1 3 014 03416 3 A 4829 

.. ~ . 

0 13 0 15 0 2 41~6 A 
4S 30 • 
4 8 31 
48 32 ll! 

0 1 30 16 
0130 17 
01302 0 

0 1 3 021 
013 022 
0 130 2 3 

0 1 3 0 24 
0 1 ,j 0 2 5 
0 13026 

0 13027 
0 1 3 0 30 
0 1 303 1 
01303 2 
0 1 3 033 

0050 0 1 
004444 
05500 0 

0 0 ~0 0 1 
004445 
0~~0 0 1 

00~001 
00 4444 
0~~ 0 02 

00~001 
004441 
0 55 0 03 
0050 01 
00444C: 

A 4 833 
A 4S34 
A 4S 35 

4 33 6 !t 

A 4337 
A 4S 3S 
A 48 3 9 

4 8 40 • 
A 4841 
A 4842 
A 4843 

4844 • 
A 484:1 
A 4846 
A 4 8 4 7 
A 4 848 

0 13034 024140 A 

A 464 9 
48~0 • 
48 51 
48:52 • 
48 5 3 
4 85 4 
4 8 :5:5 • 

0 13 035 004442 A 
0 1 30 36 0550 0 4 A 

0 1 3 037 
01 30 40 
01 30 41 

005001 
o o 444e 
05!500!5 

0 1 3 042 · 0 0 !5001 
0 1 3 043· 00 ~ 442 
0 1 30 44 055 0 06 

013045 
~l l 3 046 

0 1 3 047 

005001 
0·04444 
055 0 07 

A 48:56 
A 4857 
A 4 8 !58 

48 5 9 ll! 

A 4 860 
A 4861 
A ~.862 

4863 • 
A 4964 
A 4865 
A 4866 

48 67 • 
48 68 
4869 

o 1 3 o :5o ·o o ~ o o 1 A 
o 1 3 o 5 1 ··o o 4 4 4 1 . A 
('130:52· 05!5(110 A 4 87 0 

4871 • 
o 13053 ·oo-~oo 1 A 4 S 7 2 
0 13 0:54 004442 A 4 873 
0 1 3 05:5 055011 A 4 87 4 

4875 • 
0 1 30 :56 0 0 ~001 A 487 6 
0 1 30 57 0 0 4 4 43 A 4 87 7 

4 8 7 8 • 

• • 

' 

DATA 
LDA 
DATA 
DEC R 
JM Pllf 

llATA 
EJEC 

01-006 
c m l V3 
0 1 0 06 
0 1 
c 0 tf'Y' 

• 

• 

PROGRAM PAGE 74 

SKIP NEXT INSTRUCTION 
0-9 
SKIP NEXT INS TRUCTION 
SET A NEGATI VE 
RE TU RN 

TEM P STORAG E 

LI S TING PAGE < 

THIS RDUTlNE UtLL TAKE THE ROM ~ORD INDEXEO 
BY X AND BREAK IT DOU" INTO ITS SEPARATE FIELDS 

CALLING SEQUENCE 
JMPI'I rELD 

RETURI't 
THE FIELD S ~ILL BE STORED IN XTS, XAr• XM S , ETC. 

ENTR 
LDXI 

LD A 
LRLA 
ADD 
TP.X 
LDA 
S TA 
LDA 
STA 
LDA 
ST A 
LDA 
S TA 

~r -.. 1'\ 

LDXI 

LDB 
LL RL 
C ~LL 

LDX 

LDB · 

TZA 
LLRL 
S TA 

TZA 
LLRL 
S TA 

• 
TZA 
LLRL 
STA 

TZA 
LLRL 
S TA 
TZ A 
LLRL 

LDB 

LLRL 
ST A 

TZA 
LLRL 
STA 

T ZA 
LL RL 
S TA 

TZA 
LLRL 
STA 

T ZA 
LLRL 
STA 

TZA 
Ll.R L 
S TA 

TZA 
I.L RL 

DROM 

NRDI'I•l 
2 
DBUr 

0 , 1 
F"D09 
1 ' 1 
FD09+1 
2 , 1 
f D0 9+2 
3, 1 
F D0 9+3 

F" Dll 
DRCM 

FD07+3 
010 
CDAB 

F'Dt O 

F I I D 9 

4 
XTS , 1 

or . . 
..J ' 

AArtl 

4 
>: MS, 1 

l 
XMT' 1 

2 

F'D 0 9+1 

2 
xrs.t 

2 
XT' 1 

2 
xs ' 1 

. 4 
XG, 1 

1 
XM, 1 

2 
XAB•l 

3 

NEXT ROM AR 
Tlt1ES FOUR 
BASE Dr CC S PAGE 

FIRST 16-BITS OF ROM ~DRD 

SE COND 16-BITS Cr ROM ~ORO 

THIRD 16-BIT S Of RO M ~ORD 

fOURTH 16-BITS OF RO M WORD 

SAV·E X 

DETERMINE A~B FIELD S 

ADDR OF FIR ST ROM fiELD STORA GE 

FIR :n 16-BIT S 

. 
r·~ r I ELD 

AF F"IELD 

1'1$ YIELD 

MT F"IEL.D 

SECOND 16-BITS 

. 
rS F"JELD 

• 

T - TEST CONTROL 

S - SPECIAL CONTROL 

. 
G - GENERAL CuNTRCL 

1'1 - FILE ADD R EXTRACTOR MASK 

A! - FILE ADnR LOAD CONTROL 

. 
• 

41 0) 

$03 04646 
SG3 0 464 7 
S 03 046 4 8 
S03 046 4 9 
$03 04650 

S03 
S03 
~ 0 .-. 
~ .:.• 
$03 
$03 
$03 
s: o·3 
S:03 
S 0 3 
<:' 0? '"' .;;; 

S03 
S03 
S03 
::;: 0 ·? 

- '"' S03 

~0 ..., ·- .;) 

~ 03 
~- (• -:-.... . ,) ..... 
·::-· ,, ~. 
....... "' .,.j 

S:03 
:·· 0 ., 
..> ·~ ... 

.::-· ... , ;":· 

...... ·- .... 
~· .... . -. 
..,;;. .... . ..... 

""'0 ':. .... ..... 
" ... .-. 
vu.:> 
·:"'- ........ 
..... •J ..;. 

~· :'• "=' 
· :0 •.i .... 

•7• ! 'o ··;o 
·,:· ... -· 
·=-- n '• ..,:. '-' .;:. -,., .... ..;. u ..> 

s: 0 :~_; 
o(""o . , .-, 

..:.."' i ,,. .;. 

,-;. ra ·~ 
·.:· 'J .._. 

~· '• ":• 
- IJ ... 

s 0 ~: 
~· L"'! --:. ·.: . ·-
-;:- ,~. ·:-, 
·- · J ._. 

<' 0 .. . . .;: ._; 

0:::• .-. ~· .:;. ..., ·-
<:· ') ... ...... . .;. 
<:· u· -=· ::- ....-
<:· ,, -: , 
..: . • ·-· 
<:· ,,, ·:· 
·-· 0..: ._. 

"'~ n "=' ..... v .... 

.,. c .... 
~ ..:> 
-~ I) ':' ... ~· 

~· 0 '• .;, .;) .......... 
.... \,1 ..... 
.,.. 0 ., ...: . . .:• 

"I'..., ..,:. ·' .:.• 
<;" ') •• • 
- · ..:> 
.. -•• -J '• 
.;;,. I . ·=
-:""' ,.... ..., 
·.!· '-' .;. 

"' (I ·:• ~· .... 
-~ (' .-. ..:,.. I .;; • 

~· ') .... > •. ,;; 

S0 3 
... 'l .... ..... .. ~ 

0 4 651 
04652 
04653 
04654 
04655 
0 4 656 
04657 
0 4 6 ~ 8 
0 4 65 '3 
04 660 
0466 1 
0 4 662 
0466:3 
0 4 66 4 
0 4 66 :5 

0 4 66 6 
0 4 667 
04668 
0 4 66'9 
0 4 670 
0 4 671 
046 ? 2 
04673 
0 4 674 
046 7 5 
04676 
0 4 677 
0 4 678 
0 4 679 
04680 

0 4 681 
0 4682 
0 4 683 

(: 4 68 4 
0 4 685 
0 4 686 
0 4 687 
0 4 688 
04689 
0 4 690 
046~ l 
04!~92 
04693 
0 4 69 4 
04695 
0 4 696 
0 4 69? 
04638 
0 4 699 
047CCI 
(i 4 701 
04702 
0470:=: 
04704 
04::'' 0 5 
0470':':· 
04707 
04708 
04709 
0 4 71(! 
0 4 711 
0 4 7 1 2 
0 4 ?13 
047 1 4 
0 4 7 1 5 
04716 
04717 
04718 . 
0 4 7 1 ':) 
0 4 720 
04721 
04722 
04723 
0472·~ 
04 7"""ir.:.; 

I c: ..._, 

0 4726 
04 7 ':) . .. . '.._ ,.. 
04728 
0472•:C 
n4

..,_,., 
:.J (' , :, IJ 

04731 
0 C'. 7 .., -=· 

0 ' ..,;.; ·-

0 4 7 ~." .J .,:. 

• 

• 



' E.2 VORTEX LISTIN G 

0 1 3 060 

0130 61 
0 13062 

0 1 3 06 3 
0 1306~ 
0 1 3 06::i 

:• 1 3 0E. 6 
C l306 7 
01 3 07 0 

0 130 71 
"' 1 ':'07? '··' ...., 1.-

0 1 3 073 

02411::i ~ 487 '3 
4881} .• 

004441 R 48 8 1 
0 :5::i 0 12 A 4382 

4S 83 • 
0050 01 I~ 48 8 4 ' 
00 4 442 A 4 385 
O::i::i 0 1 3 A 4 386 

0 0 500 1 
0 0 4442 

'0.5 50 14 

OO ::i0 01 
00444 3 
0:5501~ 

4 38 7 • 
A 4 388 
A 4 3 8 9 
A 4 890 

48 9 1 
A 4 3 9 2 
A 4 8 .93 
A 4 39 4 

• 

4 S '3 ~ .. 
0 1 3 074 0 0 50 0 1 
0 1 307 :5 004444 
0 1 30 7 6 05 50 1 6 

A 4 896 
A 4 397 
A 4 8 '38 

4 8 9 9 !f. 

0 1 30 77 0 0 :5 0 0 1 
::' 1 3 100 004 441 
0 1 3 1 0 1 C 5 ::i0 1 7 

A 4 9 00 
A 4 901 
A 4 9 0 2 

(.; 1 3 1 02 
0 1 3 10 3 
v 13 1 0 4 

01 3 1 0 :5 
0 1 3 1 06 
0 13107 

0 1 3 11 0 

0 1 3 111 
0 13 11 2 
0 1311 3 

0 1 3 114 
o 1.3 n ~ 
0 1 3 116 

0 1 3 117 
0 1 3 12 0 
0 13121 

0 1 3 122 
0 1.3 1 2 3 
0 1 3 124 

~ 1 31 2:5 
0 1 3 126 
0 1 3 12 7 

01 3 130 
0 1 3 131 
0 1 3 .1 3 2 
-~ 1"" 1"" "" ·~· ..) .;) .;. 
'? 13 1 3 4 

0 1 3 13~ 
0 13 1 36 
01 3 1 37 
0 1 3 140 
0 1 3 14 1 
0 1 3 1 4 2 
0 1 3 14 3 
U 1 3 1 44 
::' 1 3 14:5 
0 131 4 6 
0 1 3 14 7 
0 13 1 ::i 0 
~ 1 "" ' - 1 u ~ 1 ..J 

0 1 3 15 2 
0 ....... .. ..: .... 

.1. .;, i ._, ~ 

" ·- ·- 4 U .l V J...J 

(: 13 1 55 
(1 1 3 1:i 6 

005 00 1 
0 0444 2 
0 :5:i 0 2 0 

005 0 01 
0 04 441 
0.55 0 21 

4 9 03 .. 
A 490 4 
A 43 0 5 
A 4 9 0 6 

4'3 0 7 • 
A 430 8 
A 49 09 
A 4'91 0 

4911 lit 
491 2 
4 9 1 3 • 

024 06 6 A 

00~001 
0044 4 1 
0~:5 0 2 2 

4914 • 
A 491:5 
A 4 91 6 
A 491 7 

' 491 3 ... 
OO::i001 
0 0 4_44-1 
0 5 :5'0 2 3 

A 4919 
A 49~0 
A 492 1 

00500 1 
004441 
0:55024 

492 2 • 
A 49 23 " 
A 4'3 2 4 

0 0 5 0 01 
00444 2 
05502 !:· 

A 4 '3 2 :5 
49 2 6 • 

A 492 7 
A 
A 

4 928 
49 29 
49 30 • 

00 5 00 1 
00444 3 
0 :5:5 0 2 6 

A 4 93 1 
A 4932 
A 49 3 3 

4 9 3 4 • 

01404~ 
0 2404~ 
0044~4 

49 3 5 • 
A 49 3 6 
A 49 3 7 
A 4 938 

.... i\ • ~ ·. 
V \.• ... •C. J.1 

0 ~~ 1) 31 
A 
A 4 94 0 

494 1 • 
4 9 4 2 ll 

A 494 3 oo eo oo 
00 4 3 5 2 
0 01000 
01 31 4 3 
001 0 00 
0 1 3 17 1 
01 5 01 6 
006 1 50 
00 00 14 
0:0~ 0 1 6 
0 1 50~2 
006 1 ::i C 
00 03 0 0 
00434 6 A 
00 1 010 A 
C 1 3 1 66 R 
0 0 53 1 1 A 
0 01 0 1 0 

R 
A 
R 
A 
R 
A 
A 
A 
A 
A 
A 

4944 

4 94:5 

4 9 4 7 

4 94 8 
4 9 4 9 
4 9::5 0 

4951 
49 5 2 

49 5 3 

.... - ... -. ., .. ..... 1~ "'" ~ u ... .;.. .1 ..J r v ~ ~ o eo ,, 

I . • • • • '· .!ifi CS I 11 • 

' 

. ) ... 
.• 

LDB 

LLRl 
S T ~ 

TZA 
LLRL 
STA 

TZ A 
LLRl 
S TA 

TZA 
LLRL 
S TA 

T ZA 
LLRL 
STA 

TZA 
LL RL 
S T A 

TZA 
LLRL 
STA 

TZA 
LLRL· 
S TA 

L lH~ 

TZA 
LLRL 
ST A 

l ZA 
LLRL 
S TA 

TZA 
LL RL 
STA 

TZA 
LLRL 
STA 

TZA 

. . 

. . 
• . . . • • 

• • 
. Ll RL 
.. ~TA 

LDA 
LDB 
LLRL 
i ... - -\,d" H 

S TA 

OVERR I DE f 
CA LL 

JMP 

j 1·1 p 

LDA 
ANAl 
4-o - ., 
..:> I t, 

L ::J il 
" •·•,..., T M t 'l H -

LS RA 
J A Z 

F"D09+2 

1 
XIMCt1 

2 
XLB•l 

2 
XLA' 1 

-
3 
:\ R' 1 

4 
" F 1 " ' 
• • 
X 11 D , 1 

2 
XC , 1 

FD:J9+3 

1 
xes . 1 

1 
X V • 1 . . . 

1 
X Y ' 1 

3 
XTCrl 

F"D:J9+2 
f" D09+3 
1 2 

.. 

tH1:S K•l 

FIE LD IF" 
SALU 

F" D 17 

X F"' 1 
0 14 

X F" , 1 
I RG2 •1 
0 30 1) 

6 
F D l 6 

F' Dl 6 

- . ' 

. . 

I 

PROGRAM "PAGE 75 LI STING PAGE 

THIRIJ 16-BITS 

IMC - I / 0 AND I'IEMDRV CONTR OL 

LE - LATC H B CONTROL 

LA - LAT CH A CONTROL 

R - REGI~TER CONTROL 

F - ADDER F UNCTION 

MD ·· ARITHMETIC / LO GICAL 

lol - WRITE fi LE 

FOURTH 16-BIT S 

CP RE G S HIFT CONTROL 
. .. • 

OP ~EG SHIFT GATING CONTRO L 
. . 

QS CONTROL BIT 

( 

CP REG LONG SHIFTI NG END- AROUND CONT ROL 

. 
TC - TE S T CONTROL 

THIRD 16- SIT S 
FOU RTH 16-Bl TS 

l11'.,.' ERT 
16-B I T 

16 BI TS FOR MA SK 
ALU MA S: K 

SPECIAL ALU MODE < LA= O O ~LE = 0/ 1\T C =l X X > 
SPE CI AL AL U MO DE ? 

YE S-

NG-

CLEAR THE T ~O LS B' S OF" f 
FIELD.THEY WI LL BE SET 

AS A f UNC TIO N OF IR G2 BIT S 7 ~6 . 

IRG2 BITS 7 ~ 6= 0 0 < XFER ) ? 

'I'E S-

IR G2 BI TS 7 &6 =01< I ~ CR ) ? 

YE$ -

49 ~5 • IRG 2 BI TS 7 L6= 10CINYERT)DR ll <D ECR): S ET T~O LS B' S Of F FIELD= tO. 
01 3 16 0 0 060 1 G A 49~ 6 
,.. • ...., .. l:. 
,_, ! ·~ J. Q J. 

0 1 3 16 2 
0 1 :?: 16 ::3 
n<t -. 't t"A 
L• J. .. :· J. 0 ""t 

0 1 3 16 5 

0 1 3 1 6 6 
0 1 3167 

00000 2 A 
1 350 16 A 49 5 7 
0 "'" "'0' -· " ~ oJ .1 ,., .~ 

A ~C'n 
.. 7 ..,)0 

" "' O' n UV 1 ~ \ : ·.' 

0 1 31 71 

"" .. 1 " ' v v .J \.1 .&. 

1 3 5 0 16 

·'"• I 

~ 
4 ,.. .. ,.. 

:> -.J:> 

49 60 
A 49 61 
A 49 62 

LDt-I I 2 

ER A 
~ T ,_ 
.,:. I H 

I •. ,. "" .. r1 r 

• IRG2 BI TS 
FD16 I NCR 

ER A 

X F , 1 
XF , 1 
Frll7 

7&. 6 = 00 
(I 1 
X F' 1 

OR 01: SET T~O LS B" S OF F FIE LD TD ''0 1 '' 
A=Ol 

41 1> 

$ 03 
so 3 
.,_ 0? 
~ ..., 
"' 0 -. ~ ~ 

$ 03 
•::• 0 ·-=· ..., ~· 

.~ u· .. ~. 

..;... ..:• 
: .. . -, ..... 
~ l .:.. 

$ 0 3 

S 03 
... 0 ~. ._.. .;. 

S 03 
- n ..... -."> '- .j 
<;;- 0 ..... ..... ., 

.,.. 0 ..... 
~ .,:. 

S 0 3 
$(1 3 
S0 3 
S 0 3 
S 03 
<;;- 0 ..... 
...;.. .;,. 
-~ t"l ~. -~ .,:.. 

·~' 0 ? ..... oJ 

~0 3 
$0 3 
:~ 0 .:.: 
., .. ,.,, -=· 
~ 1;.1 ._. 

.,.. l'' ..... 
-~ ' .. ') 
.:"'• t 't . -, 
..... 1,• . .... 

.... n ~ 
• :- J : 
<' (I ., 
·' ..., ... 0 .-·. ... ") ~· 

' • l*, •""l ._ I ..: 

.. ,•, ,., 
.,;. . ) .;,. 

... . •, ,. . 
•,) '·' .,;:· 
"' I'' .-, 
~- .. ..:· . .. , ·:· 
..... "' .._, 
4 ~, .-. ·' \, .:.· 
·o;:-" .-. ..... . ... . .:· 

.-, .. , ·:· . -· ..... 

.;;: n .-. ..... . .,::, 

S0 :3 
$. II :3 

'\"' ·. ·:· .... .... .... ... "".) 

· .> ·-· ·-· 

$0 3 . . ~ 
..::. IJ .;: 

.r- ... .... 
~ t) .;., 

0 47 34 
0 4 735 
0 4 73 6 
0 4 .... ~. -. l .j ,.· 

0 4 738 
04 7 3 '3 
0 47 4 0 
0 4741 
0 474 2 
0 47 4 3 
047 44 
047 4 5 
04 74 6 
0 4 ~ A .. , 

(' "1' " 

0 4 748 
0 4 7 4 •;J 
04

..,. .,. , , 
t' J ... 

04 7 5 1 
0 475 2 
0475 3 
0 4? 5 4 
0 4 755 
0 4 7 5 6 
0 4 75 ? 
047 5 8 
047 5 9 
0 <!-760 
0 4761 
04 76 ~ 
0 476 3 
0 4764 
0 4765 
0 4 7 6 6 
04767 
0 4 -,6 ·=· ;" . '.J 

047 6 9 
0 4 7 70 
0 4 771 
047 7 2 
0 4 .., .., ? 

' ' ..... 
0 4 774 
0477 5 
0 4 7 7 6 
0 4 77 7 
0 4 7 7 l'j 

.. • •..J 

0 4 7 79 
0 4 780 
04781 
0 4 7:~ 2 
0 4 78 ::> 
0 4 784 
0 A .., •'.) e.!_ 

"t ( ·-· . 

0 ... .., .-.. t. 
""t~O O 

04787 
(l • .., ,., •"' 

.. t ,. 0 •:,o 
.... • .., 8 .~ ... , "' .. :,. 
0 4 790 
"4""')~t 
4.• t' :? l. 

( 1 ... - .. -.-..,. / ,.":" .:. 
0 479 3 

04796 
0 47'? 7 
04 -;• q o:> ,. •' •.J 

0 4800 

04 8 01 
0 4 8 0 2 

048•):: 
0 -1!::!) 4 
0 4805 

0 4 80 t 
0 4:3 0 7 

0 4 80 :3 

s:~· 3 0 4 e 1 o 
S0 3 (1 4 ::: 1 ! 

::- (o ., 
.. Jo .. ..:· 

~- IJ.. ":• 
J ~· 

0 4 81 2 
" 4 ,., 1 ., 
u 0 ·= 
0 4 8 14 

0 481 5 
0 48 16 
0 4 '"'1 7 !~ • 

• 

.. - ~ --- - - ·--- -~~ .... '-····-·- .. _ ...... _ .. .._ . ___________ .. ___ , ..... ~ - - -··-·-·-·--·--.......... _._ . ... ··-·-------·-·-··- -· ···-·--·· .. . -----... ---..... ~· ---· -·- .. ·-··- . ·-· ... ··--··· . -~-- · 
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013170 0~5016 A 4963 
013 171 034007 A 4964 fD17 
013172 001000 A 496~ 
0 1 3 1 7 3 · 1 1 2 7 6 6 R 

'l1317 4 
C 1317~ 
01317 6 
0 131?7' 
013200 
013201 

013202 
013203 
0 1 3204 
0 1 3 20~ 
013206 
C l2207 
013210 
012211 
013 212 
C1321 3 
0 1 3 214 

000000 
0 00000 
000000 
000000 
000546 
00 0000 

000000 
0 1 50 0 6 
001010 
013210 
001000 
01321:5 
015012 
006140 
00 0 003 
001010 
01333:5 

4966 • 
A 4967 FD09 
A 4968 
A 4 96 9 
A 4970 
R 4971 fD10 
A 497 2 FD1l 

4973 • 
4974 • 
49 7~ • 
4976 • . 
4977 • 
4978 • 
4979 • 
4980 • 
4981 • 
4982 • 
4983 • 
4984 • 
4 98 ~ • 

A 49S6 CDAI 
A 498 7 
A 4988 
R 
A 4989 
R 
A 4990 
A 4991 
A 
A 4992 
R 

STA 
LDX 
JMP• 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

:.< r, 1 
f"D11 
fELD 

0 
0 
0 
0 
DROI'I 
0 

RESTORE X 
RETURN 

TEMP STORAGE 
TEMP STORAGE 
TEMP STORAGE 
TEMP STORAGE: 
fiRST ROM fitLD ADDR 
SAVED X REGISTER 

THIS ROUTINE USES THE AI FIELD AriD THE I'I,G&V ,FIELDS TC CDHTRDL 
TH E LOADING Dr THE A&l FILE ADDRESS FIELDS Of THE ROM ~ORD 

SOME OPERATIONS ARE CDNDITIDHAL TO FIELDS IMC & S. 

CALLING 
i.. DX 
CA LL 

RETU 

E:NTR 
LDA 
JAZ 

JMP 

LDA 
SUBl 

JAZ 

SEQUENCE 
ADDR D~ ROM FIELDS 
CDAE 

ROM CONTROL FIELDS A AND D ARE ESTABLISHED 

xs' 1 
"-+4 

CDOS 

XI MC, 1 
03 

S=O "? 

tfC . 

UIC IS 0011 

YES 

4993 
0 1 3 21~ 01~011 A 4994 
0 1 3 216 001010 A 499:5 
0 13217 013V'O R 
0 13220 00614 0 A 4996 
~~ 1 3 2 2 1 0 0 0 0 0 2 A 
0 132 22 00101 0 A 4997 
'.1132 Z3 01324 6 R 
U l 2 2 24 0010 02 A 4998 
01322~ 013266 R 

• CDttTROL Al.l 

CD :50 

VIA AI 
XABtl 
CD40 

I~ ND 1;0 REQUEST: HOT <S=Q AND IMC=0011) 

(.' 13226 

013230 
0 13231 
01 3 232 
01 3 2 33 
'\ ........ .._A 
v J. ..J C~~ 

01323~ 
013236 
013237 
01324tl 
0 ~3 241 

013242 
013 243 
013244 
01324~ 

013246 
0132 47 
0 1 32 ~0 
01 32 :51 
0132:52 
01 3 253 
013 2 54 

0\32:5:5 
013256 
01 ~~ --~ c. ..J, 
0 1 3 260 
01 3 261 

013262 
013263 
0"13264 
01 3 26:5 

• • 

CDO~ LDA 
Jnz 

SUBI 

JAZ 

'JAP 

2 

CD20 

CD30 

fiELD AB= 10 1 

YES-
r 

AB=3 

4999 • 
5000 • 
50 0-1 

AI riELD:01: ALTER B fiELD USING TEST~M FIELDS L IREG ~2 
LEAVE A riELD U"ALTERED 

002000 A 
Cl3 337 R 

CALL CDAX SE L£CT 4 BITS OF IRG2tRIGHT JUSTIFY 

5002 • 
01:5010 A 5003 . 
00101 0 A ~004 
013235 R 
0'0100 0 ~ 5005 
0 132 4 2 R 

5006 • 
U1 4120 A 50 07 
154120 A ~cos 
0 550 2 7 A 5009 
001000 A ~010 
113202 R 

LDA 
JAZ 

JMP 

AI•01 I. 
LDA 
ANA 
STA 
RETU• 

XM, 1 ..... 
~ ..... ""'. 

CD10 

"=0 ,. C: D2B ._, 
C:Q2C 
XB, 1 
CDAP. 

5011 
014113 A :5012 
0:5:5027 A 5013 
001000 A :1014 
11320 2 R 

• AB=Ol & "=1 
CDlO LDA CD2B 

STA XB, 1 
RETU• CDAB 

AND SAVE IN CD2B 
1'1 fiELD=l 7 

YES 

SET B fiELD EQUAL TO 
THE 3 LSB" S OF THE SELECTED 
IR02 ~IELD AND SET HSB DF B=O 
RETU RN 

USE 4 BITS 
IRG;:; fOR B 
RETU RN 

f~[)" 
FIE LD 

:101~ • 
~016 • 
~017 • 
!5018 • 

A. fiELD•lO : ALTER A FIELD US ING TES T~ " FIE LDS & IREG 
LEAYE B FIELD UNALTERED 

A :501'9 CD20 002000 
013337 
01:1010 
001010 
013255 
001000 
0'13262 R 

CALL CDAX SEL EC T 4 BIT fiELD FR OM IRG2 

Q14100 
154100 
05:5030 
001000 
11320 2 

R 
A 
fl 
R 
A 

~020 
:50 2 1 

~0 22 

• 

~023 • 
A ~024 
A !50 2 !5 
A !5 02 6 
;::; :50 27 
R 

LDA 
JAZ 

JMP CD22 

Al=to s. 
LDA 
ANA 
STA 
RETU• 

"~o 
CD2B 
r.D2C 
XA • 1 
CDA:S 

~0 2 8 
:5C 2 9 
5030 
~0 3 1' 

• Ala:tO & "=1 
014073 ~ 
0~5030 A 
001000 A 
113202 R 
. . . . . 

CD22 LDA CD2B 
STA ;< ~'1 
RETU• CDA! 

' 

AI FIELD• 11 

. 
' 

GET M FIELD 

SET A FIELD EQUAL TO 
THE 3 LSB'S OF THE SELECTED 
IRG2 FIELD Arl D SET MSB OF B= O 

SET B fiELD EQUAL TO l"HE 
SELE CTED 4 BITS FROM IRG2 

' 

.. . 

UNALTERED 

•• <> .. ~. 

!50 3"2' • 
5 0 8 3 • A 

~0 3 4 • 
5 0 8 5 • 
:5 036 • 

LE ~V E lqTH . A&B FIELDS 
ROU TINE rELD CONTROLS ALTERING A&B AS A rUHCTIOH OF FIELD A! 

. . .. . . .-• . ·- -·- . . 
• 

... . .. - --·---------------,;--- - ---

s 0.3 
g(13 
"7."0 ~ .... ..... 

~ 0 3 
.,.. 0 ~. 
·~· .,:1 

S03 
S0 3 
S03 
"'0 "' o.:> .,;. 
<-• ..... "" • ..;. lJ .,:. 

$03 

.. -. •) ~. 
·.':> I _;I 

.,... u··· ""' 

.,} ~· 
,~ 0 .-, ' .. ..... ·-

.,. 0 ... .. :- .;, 
-::-o-::o _.. ...... 

·: .. 0 ':• • ..;. -..1 

so 3 
SC3 

S: 0 3 
.. - f': ·:· 
~ ·~ .... . -"' .... . -~ ',1 ..:· 

- 0 ~. -~ .;, 
.... ,-, •:f 
~ .. ... 
s 0 ~: 

~03 
<:'[I':> 
·.~ .. ._. 

<'[I~ ., ... . . ...... 

<"· ... ' • 
·~ ll .;, 
S:03 
~. 0 ,., 
~ .,:. 

S 0 3 
- o~ ..:> .;. 

S0 3 

04818 
04819 
0 4820 

048e t 
0 4 82 2 
04823 
04824 
04825 
04826 
0 482 7 
0 4 828 
0 4829 
0 4 8 30 
04 83 1 
04 .... ......... 

C• .,j C 

0 4 ·:• -:·~ v oJ ~ 

0 4 83 5 
0 4 83 6 
0483 7 
(1 4 ro ~. ,.., 

C· . .;, 0 

0 4 83 9 
048 40 
04841 
04 8 42 . 
048 4 3 

04 8 44 

0 '' '"• 4"" .... .,:. ·-· 
04 8 46 

0 484? 

04848 
0484"3 
0 485 f.: 

04851 

0 42 52 

0 485:?; 

.0 4 8 !54 
0 4 8 55 
0 4 8 ~ :.) 

048 57 
0 4 838 
0 " r. 1'::' ,.. ., 

"'t C• .J :l 

0 ~-=·.:··· .. , v u u 

0 4861 
0 4862 
0 4 .... . ..... 

0 6 ·~· 
0 4 86 4 
0 486 j 

04866 
0 4 86 7 
0 4 86f.3 
0 4 8 6 ';i 

04870 
0 4 8 1~ 
0 48 72 
04873 
0 4 8 7 ,., 

0487'5 
0 4 876 

0487? 

0 487 :3 
0 4879 
0 4 c .. ::, r. 

V V•.1 

0 48 81 
0 4882 

048 C•':· 
t.,.• • • • 

C4884 
0 4 88';; 
04886 

0 488 7 
0 4 888 
04889 
0 4 f:!91) 
04891 

• 

• 
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0 1 32 6 6 00100 0 A 
0 1 32 6 7 11 3 2 0 2 R 

~ 0 37' CD30 
• 

RETU!II C '£1A E USE PREVIOU S CONTE NTS Of F IE LD:':: 

fl 1 3 2 7 0 
o"'I1 ?Q? t v ... _ ,_,. 

01 3 2 7 2 
0 1 32 73 
,... t "'=' ? ., 4 
v ... ..... ,_ t 

0 1 2:27~ 
n 1 -=·~ ~ 6 "'"' owl '-• 

0 1 3 2 7 7 
(11 33 00 
0 1 33 01 
0 1 3 302 

ro • -. -. t'\ .,. 
V .L ~ ~U '"'t 

0 1 3 305 
...... .-...... 0 ~ 
u .l .j ..;. c; 
n • ..-. ~. n ...,. 
u .a. ~ ..:;. u t 

0 1 3 3 1 0 
" 1 ...... . 1 .... ~· .;;. .&. 
,..._ .. ...,..., .. _ 
IJ .1 .,:) .;) ~ c_ 

"' "" "'1~ ...J.t. .. · ~· oJ .... .. .-. ,.., .. 4 
••• .1 .;. ....... J. 
..... .. -. .-.. .. C' 
'J .a. ~ ~-- .L .J 

1)1 ::' 316 
... 1 ..... .-. .. -, 
-' ~ ..j .L I 

'"" "' ""' """0 'J .1 v ,.:\ c. -

01 3 32 1 .......... ":' ~~ 
"-' .1 ~ ._o L.. L~ 

0 'l ·~ 0 1 0 A 
00 1 0 1 0 A 
0182 7 5 "R 
0 0 10 00 A 
0 1 33 04 R 
0044 4 4 A 
0 5 !50 27 A 
00 :5 001 A 
00 444 4 ~l 
0 5::1 (1 30 A 
00100 0 A 
11 ""'\ ..... """' ...... 

..::. c. uc. " 

503 8 
:1033 
:5 0 4 0 
:50 41 
~0 4 2 
5043 
~0 4 4 

5 0 4 5 

50 4~ 
~0 47 
~0 48 
50 4 9 
:50 5 0 
50~ 1 

~ 0 5 2 
505 3 
~0~4 

"" '" "1" u v 0 1..1 v "' r '"" c ~ 

OOOOlE. 
f"' C't .-. ,.. -, 
'-' ..J ...; ir,.l C. I 
n•e-n-.o A 
V.L.,jVC."'t 

00101 0 
0 1 3314 
O n 1 ,..,,.."' 

U .LUUV 

013324 
015034 
"0""""0" U ...JU C. 

004441 
005021 

00 1 000 

1"1 ...J I.J .,.) ..J 

'" ,, 
-~ 
H 
~ 
H 

A 
R 
.~. 

H 

R 

A 
A 

.. ,..IC' ,. 

..... U...JC 
wnC" .., 
._I U ._I .' 

5058 

50 60 
5061 
5 0 E. 2 
506 3 
C' ,... ,. ... 
.,.IU 0.., 

5065 
::106 6 

"' "-
• 
:« AB 
• 
CD40 

CD 42 

!If. 

f iELD =OO: 

LDA 
J AZ 

J ~1 p 

LLRL 
S TA 
TZA 
LLR L 
ST A 
RET U• 

• • 

>~ M, 1 
" ... 4 

CD4 4 

4 
XA, 1 
CDAB 

~ AB F I ELD= 0 0 AND N~l 
!If. LEA V~ R FIE LD U NALT~R E D 
C D4 4 LDA I 0 1 6 

STA 
LDA 
JAZ 

J r·1 P 

L DA 
r zB 
i... LR L 
T B t) 
~ ,., ,... 
C." M 

s Tr-: 
RETU ll 

X .B, 1 
' " t' • ·"· , . 
CD46 

XAL U•1 

1 

' "' ~ 4 

'"' 4.t ' 1 X!, 1 
f' " n t> 
.. - · ..... p 

M f i EL D= 1 ? . 

VE S 

USE VALUE S Of A~ B I N 
CURR ENT ROM CON TROL 
I-lO RD r OR THE 
A ~ B F IELD S 

RET UR fi 

fO RCE 3 NS:B' S 

OF B F I ELD TO 
Y F!El.. D::o ? 

NO 

C OP '( ALU 
BI T I f'l TO 
LS 'B BI T 
OF' 
B F! EL D 

RETURN 

1 '5 

1 • s 

013323 11 3 202 R 

013 3 24 
, .. ...... -- .. 
U.l~.:,C....J 

01 3 326 
,, 1 - ......... -·- .:.· .;. .::. ( 

!"'t1-"='?Q .. - .. ..::r __; ._. 

01333 3 
f"' 1 ·;:>~";'14 
V ~ o.J-.J ....... 

fl1 ............... .. 
...... .j .;).;:t ..J 

013336 

01
.,.,.,..., 
-·-•...Jf 

0 1 33 40 
0 ...... '""' ... . 

1 .:0 .:0 ~1 

n1 ?":'r.':"' 
"' ~ ~-· ~~ 
.-.. -. ....... -
IJ J. ;j .;., .. .j 

013344 

~·- ~ .. , ... : "' .;, .:, '1' 0 

1) 1 3 347 

,.., . ..... ..... .. 1 
l,.i .l ,:, ..:· ._1 

0 1 33 5 2 ,..._ ..... __ _ 
u .1 .,; • .;, ...J .j 

"1 ""~ .. .. IJ .j .,:I ~~ "'t 

01 33 5:5 

013360 

0060 1 7 
0070 :5 7 
0 061~ 0 
0 00 002 
0043 4 1 
13~oe ? 
O~:i027 
001 00 0 
1 1 3202 

A 
R 
A 
A 
A 
A 
A 
A 
R 

:5 067 
~068 

~0 ?' 0 
'!5 071 
:107? 
:i07 3 

~074 · o ..... ._. .' . .J 

~076 - o .. .. ...... ,. " 
~ 078 
507 3 
~ a so 

0 0 1 000 A ~ 081 
0 1 3275 R 

• 
CD46 

!lr. 

C D~O 

AB= OO • 
LD~ E 

ANAl 

LSR A 
:::R A 
STA 
RE TU!II 

1'1=1• Y (IJ ) =t 
tlJ'T l 

0~ 

t 
>a~ ~ 1 
X B., l 
CD AB 

S=O &. IM =OOll 

• • DROt I r-IT O BO 
DRE G BE F' DR E 

SELECT BIT 

B F I F.: LD 

RE:T URtt 

AB ~ !EL D US fD I N I / 0 ADDR AND SEL 

I/ D tf 0 T S 1M l! l. AT E D AT T HI S T I ~1 E 

LA ST UPDA TE <TI MING 

ORO l <LOO K AH EA D) 

f / F 

J~P CD4 c I F' I / 0 REQUE.ST :PUT RDr1 F'IE LDS 

S IT UA TIO N> 

I NTO • ()C B. 

.. ""' n ,.. 

..JUOO ~ US E riEL !l TO SELECT 4-BIT $ or IR G2 
000000 
0 15000 
1 :;401::i 
nn~1'?n 
v ~· 0 ....... v 
() n ,. .-. .• ,, u "Y .;:.. ~ u 

0:140 1 0 
0 . .. ,. . . ..... 

~ <oo;l 1.1 .J c. 
GU30GO 
01 -- .r .. .:.· ..:: ...... ,.J 

""'""'""',... .. _ 
U V IJ t.l j, ,; 

0540 03 
0010 00 
11333 7 
0 000 00 
0 00000 
oooor. 7 

-~ 
H .... 
H 

A 
" H 

:i087 .. .... ~,.... 
~U.:,.~ .. o~ ~ w' 0 / 
-:r.o n ._. ...... .? ..., 

CDAX 

~ 0 31 ~ 

A :i0 92 

~ 

H 

R 

, .. 
H 

-,.. --..J u ::' ... :. 

~096 
• ..,_ r. • ., 
.,.) ..... ::: ... 

:5 098 
:5 09 '3 
• • n 0 ...., .l ••• 

CD Z A 
c·nc: B 
CDcC 

:5 101 
~ 10 2 • 
.. 1""'""' -.... , .l ,_, ~ """ 

~104 • 
... 1 " "' -...! ,_. .._, •• • 

:il06 :e: 
~107 !« 
or . n ..... 
_. .l l 0 
II:' .. o'"\ ,... 
._, J. L* ~ 

511 0 
.. ... 1 .._a .!. L 

cr " " ..., 
...J ·'· J. c 

... .•. -,., 
0 14072 A 51 1 3 INA ~ 

EN;R 
• n ~_..., 

L. l..- : -1 

-~ .... T ; , ;:.. , .. ... 

STA 
LDA 
.. J ,. c 
A o .. _ 
AttA I 

: rA 
. .... ,. ., w 

.J t' l ,·· ··• 

DAT A 
D;IT A 
DA H l 
E ~I E C 

" T "' 1 .... .;.~ !I . .. ..... ..... c 
I,...JJt.:. .,.,. 

,., . ""4 0 U r.,. ...J • 

CD 2A 
f"' ·-- 1 • K • .. 1 •7. J 

"'D~ " .._ 0:: >1 

0 1 7 

Cll2:S 
1~ II " .,, "" . H ,., 

IJ 
(1 

THIS tS A SU BROUTIN E 
i'lA :< 4 DI G!T 'i: 

cqLL itlG 
I ~I'! - M ..... 1 1 r 

DATA 

LDA 

SEQU ENC E 
HIA 
'R ' OR 'N' 

INA'v' 

U$ E 3 LSF " S OF TS r iE LD 
4 BI TS FR OM I ~EG :~ 2. 
FO ~M LSRA IN S ! TO S E L ~ C T 

F R Ol~ 
T F.. ~1? 

It1 S T REG . 
S TO RE 

.. .. ? , .... 

TO SE LECT 

"I T ~· . 

"' I'"" T 1'\ U i': .JU S TIF Y SE LE CT ED 4 ,., I .,. ~ 
l:J I ·~ OF IREG2 

SE L ECT ONL Y 4 LS E" ~ 

T Et'lP 

TE t1P 
TE MF' 
MASK 

STOR E 

STOR E 
STOF::E 

f OR 
FO R 

FOR MED 
4 BIT S 

LSRA ItlST 
SELECT>: D F'ROM IR G2 

TO ! tiPU T A HEXA DE CI :1AL ADD RESS CONSTAN T 

R F OR READ, N F' OR NO READ 

A REGI STER 
B RE GI S TER 
X CONT AI NS 

GET VALUE 

CONTA I NS 
COfH A IN S 
THE LAST 

THE ADDRESS VAL UE 
TH E NU MB ER OF' DIG IT S 
Ii~ PIJ T CHAR 

. ~ .... -· -- -··-------·-... - .. - ..... .......... . ·•·· . ...... ~ ... .... __ ._., ____ ...... . .. . ....... ·~· .. - . 
~·- ·-· .. . . . 

\ ' 0 ~. .... .:. 

$ 03 
S0 3 
'\';" () ·:· ._ .. ,._. ·-· 
<:• 0 ·:· ~ I ,_ o 

'S: 03 

S 03 

0:" .. , .-. 
~ u .;. 
S 03 
<;" 0 .•. 
... '• ·-=' 
C"• t"'l • ., .::. •. . -· 

"' n ..., 
..,::. " ..:· 
... f • .- • 
...:• o,.i .j 
~ ... -. 
....> L• ..:• 
.-.I' ~. 
..;!· J ·=· 

,. (' .... .... .. • :J 

S.(! 3 
t:" .-. • • 
·~ 1.) ~ 

$ 03 
'' ~~ r-, 
::· - ..:..· 

<:"'• ; , .-, 

~· '·' ..:.· 

<'• f• ... 
.;:. .. · ..:· 

~(1 3 
~· .· . .,.., .. ' ... ·=· 

<;:' ' .... • 1J .;;, 

oi"'> ..... . -. ·-> ._. ._:, 
" 0 .... .._, .;.. 
.... 0' ":• . . .... 

.... 0 .... .> j ..;. 

.~ o· ~ . 

.J ' .;.. 
:- ~ . ., 

.... ,.J oJ -· ,., ~ . 
. ) .. • 

<::' ,., -:· .. c.. ...... 
... ~ r ··:.; 
·~ -
':" !"' ~· • • • 'tJ · - · 

0 4 892 

04893 
04 •:;10A u .; ,., 

0 4 895 
0 4 8 9 6 
(14 <::<:.7 .. ·-- ./• 

0 43 9 8 
0489'3 

0490 0 

0 49 01 
0 49 0 2 
0490 :::; 
04 '3'1)4 
O Aq'l ~ 

Lt ~ v-...J 

04'30 6 

04907 
Ll490:3 
0 

A ,-, ,... t-"o 
..,. ~ u :;t 

04'310 

04914 

04915 
04Slf. 
04917 
:) 4 91~: 

0 49 1 9 
0 .:~ •;. 2 (I 
0 4 ... " 1 :I ': 

0 492 . ..) 
0 A •';j 2 .... '"t ... _ ._"j 

:) 4924 

0 49 25 
0 4926 
0 4 '~ 2 ? 
0 4 928 

.,. . . -.-:. 0 "' ~..,"':." ....... ... ...... , ... , 
- ~ ,..., 0 . .- r . "'"' • ~ 
::., L· .:,. '"T ::' .,:; t:• 

··' n ·:, o 4 ·=· .., '·' ....,. . ..... ..· '"' -. 
~. "' ~. .-. ·"" '.:: 4 r. ~ ..._; .,;. 1...- • .. ... '"' 

. . 
• : O.; <. • 

..... .-. ':" 
~. . . ·-. - ;"' .... 
·~· • .' .;.o .. .... ':• 
•Jo ' "' ,_, 

... "' -· ..:.: ~.) .,:. 
C"• ,. , ... _, 

·' v ...... 
..... '!'• "':-
.~· .J · -~ 
:"• • ; ..• 
~· .. t .,;. 

"' c ·:> ' • . 
,, 11.0:· .,, .... ·-· 

·.;; 0 ·:· ... • .. • ... (', -. 
..,:,. '·' .;. 
, . n .-. 
..,; • .,.. ,j 

<'• l· ...... 
·~· .. ;. .. ,., .... 
..:> v .:• 

.... ,., .•. ....... . ·=· 

0 .::. q ,, (.., 
• ... t •• 

... 4 ··~ ,. ':' •J _, , ,. 

• • "' r . ,... "" 
•,I .... :: '"t •::• 
t'l • .: ,-, A ;-l 
' ! M- " "' ' .. . , . .. 

04 '3 51 

') 4 '3 5 3 
0 4954 
0 4 (3 5 5 
0 49 5 () 
04 '=1"':' ... .J 0 

,.. ... ,... r: ..... 
\,I "'t ';1 .._1 Co 

c 4 '3 5 ':l 
0 496:) 
0496 1 

S: •)J 0 49 62 
.,... 0 .-. . . 
'• ._. 
~ n .. 
-~ ·' . ) 
o;:· (• .· ' •,• ".J ·::O 
:" .•. .-. 
•• • 4.. . ·:.• 

,-. 0 .-. 
·-> .s 

( I 4 •':j 6 ·~ ... ..; -· ·-· 
0 4 964 
0 4 965 
Ci 4 ':'I 6 .; 
n .,.,..,,.. ...., 
• "t ;"0 ( 

) 4 .:) '" I .b:::( 

• 

• 



E.2 YORTEX LISTIHG 

01336 1 024070 A ~114 
013362 03 4066 A ~11~ 
0 1 3363 001 000 A ~116 
0 13364 000000 A 

01336 4 
013365 
013366 
(113367 
013 3 70 
013371 
013372 
013373 
0 1 33 74 
0 1 337 ~ 
013376 
0 1 3377 
0 1 3 4 00 
013401 
013402 
0 1 3 4 03 
013404 
01340~ 
0 1 3 4 06 
013407 

::5117 • 
:51 18 !I! 
~119 • 
~120 INA 

00 :5001 A 5121 
054062 A :51 2 2 
054062 A :5123 
0:54062 A :5124 
027000 I ~12:5 
0 1 6000 A :5126 
006047 A :5127 
0 1 336 4 R 
0 0 4 3 50 A, :5 1 2 8 
006140 A 3129 
000316 A 
001010 A :5130 
0134 1 0 R 
002 0 0 0 A :51 3 1 
01 :':122 0 R 
0020 0 0 A :5 13 2 
01:563:5 R 
001000 A ~133 
013412 R 

3134 • 
013410 
013411 
0 13412 
013413 
013 <l 14 
01341~ 
013416 
013417 
0 1 34 20 
0 13421 
013422 
013423 
013424 
0 1342~ 
0 1 34 26 
013 42 7 
C 1343 0 
.. , 1 "" 4 .,.. 1 

002000 
01:5644 
0010 1 0 
013360 
0:54034 
006140 
00024() 
001010 
013 360 
006140 
000014 
001010 
013360 
014023 
00 2000 
012732 
0 0 1004 
013447 
003 014 
01 40 1 7 
00:5002 
004444 
IJ 010 20 
013 44 2 
00 1 000 
0 1344 7 
00~0 ~1 
0=:14007 
0 44 0 0 :5 
001000 
013410 

A ::113~ INA3 

• .... .,J ._, 

C: 134 32 
0 134 3 3 
:) 1 3 4 3 4 
0 1:?43::1 
013436 
C 1 3437 
0 1 3 440 
0 13441 
0 1 3442 
0 1 3 4 4"3 
0 1 3444 
0134 4::1 
013 446 

(113447 00100(1 
0134~0 013603 
0134:51 0 000 00 
0 134~2 000000 
0134!!)3 000000 

~ 134!54 002000 
0 1 3 45~ 014~1 0 
0 13436 000004 
013 457 01 3 ~17 
ot3 46 0 ooo-476 

~ 13461 024134 
013 462 0 3 4131 
0"13463 001000 
013 464 000000 

' . . . 

R 
A 
R 
A 
A 
A 
A 
R 
A 
A 
A 
R 
A 
A 
R 
A 
R 
A 
A 
A 
A 
A 
R 
A 
R 
A 
A 
A 
A 
R 

!51 3 6 

31 37 
~13S 

31 3 9 

~140 

3141 

5144 

314:5 
:514 6 
~147 
~148 
~149 

:51'!1 0 

~1~1 
~1:52 
:5 1:5 3 
~1~4 

31~5 • 
~1:5 6 • 

. . . . -

A ~1~ 7 INAB 
R 
A 
A 
A 

:51:58 
~1~9 
~160 
~161 

INAA 
lNAN 
INAY 
• 

~162 
~163 • 
:5164 • 
316~ !If 
3166 !If 

5167 • 
:5168 • 
~169 ll! 

:il ?O ll 

~171 • . 
5112 • · 

A ~173 IHHS 
R 
A :5174 
R :511:5 
R ~116 

:5177 • 
A :5178 
A :5179 
A :5180 
A 

:5181 • 
~ nJ2 • · ,. · 
:5183 • 

0 1 3464 
013463 

. ~184 INH 
·oo::so·o1 A ·- ~Jla:;· 

LDB 
LDX 
JMP 

INAN 
INAA 
0 

PROGRAM PAGE 78 

GET NUMBER OF DIGITS 
LAST INPUT CHAR 
RETURN 

LI STI NG PAGE < 

ENTRY POINT 

BES ENTRY 
INITIATE T?n ...... 

STA 
STA 
STA 
LDB 
LDA 
I N.RE 

LSRA 
SUBI 

JAZ 

CALL 

JMPM 

JMP 

JMPI't 

JAZ 

S TA 
~ UBI 

JAZ 

SUBI 

JAZ 

LDA 
JMPH 

J AN 

TAX · 
LDA 
TZB 
LLRL. 
JBZ 

• 

JI'IP 

MERG 
STA 
INR 
J MP 

.HlP 

D&:ITA 
DAHl 
DATA 

EJ EC 

. 
• • 

INP.A 
INAN 
INAV 
IN A 
o,2 
I NA 

8 
0316 

INA3 

SIIN 

FE TCH 

INA3+2 

rETCHA 

II'IA:5 

INAA 
0240 

INA:5 

014 

INA5 

Il'fAA 
CCN 'v' 

Il'l A8 

I I'! AV .. 

. . 
INAB 

0 ~1 
INAY 
INAN 
INA3 

li'IHS 

(l 

0 . 
o · 

• 

COUNT 
VAL UE 

PARAM AREA 
GET PARAM 

REStT RETURN ADDR 

MOVE CHA RACTER DONE INTO LO~ER BYTE 
N 

NO READ REQUESTED 

INP UT VALUE 

GE T FIR ST CHAR 

GET CHARACTER 

SAVE CHAR 
BLA NK 

GET OUT 

02~4 

COMMA 

INPUT CHAR : 
CON VERT CHAR j TD HEX 

JUMP . . IF NOT ~ HEX CH~R 
I . 

ACC UMULATED JALU£ 
' I 

~UMP tF ' NO D 1ERFLO~ 

RE J ECT CHAR 
. 

ADD NEW CHAR 

f~~~E~~~¥ENU~BER Of DIGITS 
KEEP TRYING ! 

INP UT ERROR 

• • 

' 
LAST INPUT CHAR 
NO Of CHARS INPUT 
ACC UMULATED INPUT VALUE 

THIS ~ IS A . ~ U.ROUTIME TO I NPUT A HEX,DECIMAL CONSTANT 

CALL.lftG 
J MPit .; 

RE TURN 

JMPM 

DHTA 
DATA 
DATA 

- LDB 
LDX 
J r·i P 

S QUEMCE 
INH I 
B ~O NTAII'fS THE NU MBER OF Dt b iTS IN~UT 
~ - C ONTAINS LAST lNFUT CHAR . 
V~ LUE IS IN Y,Y+1t V+2, V+3 : • • • 

• • I 

M~V~ MO VE INPUT TO v,V+1•Y+2,V+ 3 

WORD COUNT 
ST AR T LO CATION 
END LOCATION 

GET DIGIT COUNT 
LAST INPUT CHAR 
RET URN 

• 
ENTR'Y POI:N-T • • 

BES I) 
TZA . 

. . -· --... .... ~· .. 

ENTRY 
IN·ITIATE 

o41 4 ) 

~o-.,:,. .;,. 

S0 3 
S 03 

.,... 0" ._} .;, 

S 03 
S 03 
~03 
:5;0 3 
.,.. 0 ~. 
.~ .;,. 
<;: 0 ':• ..., -· .,. u· .-:; 
•• •• -..J 

03 
03 

S 03 

0 4 969 
0 4 97i) 
0 4 '37 l 

04972 
04973 
0 4 9 7 4 
049?5 
0 4 976 
04977 
04978 
04<;179 
04980 
04981 
04982 

S03 04983 
S03 0498 4 

. 
$ 03 04985 

SC3 04986 

03 04987 

S03 04988 

.,.. 0 ~. 
·..:- ._~ 

""; 03 

S 03 
.s 0 3 
... 'J ..... .., • J 

-.. ' · -~- ·.) ,:. 

.. -"' "":; ·":- IJ ·-' 

.. . .. ... ~ ... . ;, 

.::: (i 3 
~- .·. -'' 
•!> IJ ..,;-

<:" 0 "" ...:· ..... 
~ .... "") 
...-:. lt ·~· 
.::- ,.. ":! .• ... """ 

0:'- (i ,.., .. ~- ,) .;, ... ,.., ~ 
-:: ·-· ..J 
<'"- ( \ ,., 
,:-. .... .;:• 

<:·c-:. ..... ...• 

~(13 
\ " ,.. --:-
... -.1 -•. c ~ ..;., . .... 
("• ( ..... 
..,; . ... ' .;, 
'·. 0 ':• " ~ 

S 0 3 

0 498 9 
0 4 '390 

04991 

04992 
04993 

04994 

049 '35 

04997 
04998 

04'399 

0~000 
!)5 0 01 
0500~ 
0 :sc c 3 
0 5 0C4 

05 0 0~ 

05006 
0 5 0 0 7 
05003 
0500'3 

0 50 10 
050 11 
0 501 2 

0 ~ 0 13 
o~;o1a 

05015 
05016 
0 ~ 0.1 7 
05018 
05019 
05020 
05021 
!" c li -o -~ 
V ... 1 •• 1 .. L 

0 "' " ·~ ., ...1 ti r' . .. 1 

05 0 24 
05 0 25 
05 02 6 
0 5 027 
0 5 0 28 

$02 05029 
.-.r.~ oc ,., ..... ~ 
,; . 4.,;1 ~· ._ ...... • j "' 

$ 0 3 05 0 31 
-:-; o:::: 05 G32 
~: l' 2 0 5 (! 3 3 
~~ 1):3 05034 
·:~ ~J :;: 0 50 35 

. I' ~, .:;. J .,:. 
-~ 0 ... .. ..:· 
... (1 .... 
• "!' .:.· ,. c· "':· ...... ' ..., 

0503.:. 
0 ""0_ ., .;; .j i' 

O ... o.,.·· .. ·.J .j •:i 

05039 
0 50 4 c: 

• 

• 



• 

E.2 VOR TEX LIST I NG 

0!3 4 ~ 6 
....... - ... 6-. iJ J. ..,:. "t ~ 

•J l 3 4 7 Q 
Gl3471 
013 472 

" 1 ~4_, .. .. 
•.• ~ t ' ..::· 

t'l3 474 
iJl347 5 
01:::476 
:) 1 2 4 77 
0 1 3500 
:)1350 1 
013502 
013503 
013504 
01350 ~ 
(\1""0::0 <' v ....J- v 

:)13507 
0135 1 0 
013511 
"1"='-: 1-:-. '-' ..... ._ 
"1 .... -='"""" u ~.Ji..J 

n 1 "'> -=: , ._..• 
~ -...J- .. 

'' 1 ~-1 "" ·.~ ..... .J .J 

013516 
l \ · - - 1 .. l,l.j • .J / 
n •_, _. _ " 
~· J. ..:J ..J c:. v 
013521 
,... • .... co.-. ..... 
,_, J. ~· .J .:. .:.. 

...... """' - .... ""' 
'-' 1 .;; ..J c. ·-' 
013524 
0. 1 <-~ II:' '*"' e .;. ,_1 c. ...... 
"l....._ C' '"'\r 
'- ' ..:• .... .:. 0 

0 1 ~C' ... ... 
~· ...J c.. f 

,, 1 ""' 1:' ""' 1'\ .... ...:•.J-;) 1) 

.-. 1~11:'""4 v .;;.J~l 

· •1 ':•~':'? 
•) ... ~-· ,.J .... , '-

',) 1 .... ... ... ~. .. ~ -· ~ .;. 
0 1 3 ~ 3 4 
n'""5'? W. ..... 1.-...J ._. _ 

0~4127 H 
0:54127 A 
0 ::141 2 1 A 
O:i 41 27 A 
0 ::141 27 p 

002000 H 
0 1 :5220 R 
002000 A 
0 1 5635 R 
05411 4 A 
0 0 61 4 0 A 
000275 A 
001 01 0 A 
01 3 57 3 R 
0061 4 0 A 
17 7. 7~6 A 
n o•nln ..., .. .... OJ 

01360! 
0 14103 
001000 
013~j16 

002000 
01564 <l 
0:14076 
01 3 51 6 
00 1 0 1 0 
0134~4 
006 14 0 
000240 
.... ro, 4 o"'Oi"'-
\JU.l\.I .L •J 

01 34~ 4 
006140 
000014 
0010 10 
0 1 34 ~4 
01406 3 
002000 
0 1 2 732 
00 1 00 4 
01 3603 
005014 

..... ••• 
R 
A 
A 
R 
:.1 
r~ 
A 
R 
A 
R 
A 
~l 

A 
R 
A 
R 

:5186 
~187 
~ 18 8 
:il 89 
~190 
:51'31 
:S19E 

~1 93 

5194 
5195 

5196 

!519 7 

•• oo ...;~.,....., 

!51 9'3 
~200 

:i201 

~ C 02 
:5203 
5204 __ ..._ _ 
...J C. U.J __ ,, 
.JC.UC 

5207 

5208 

~209 
52 1 0 

:521 1 

52i2 
W -;)1":! •J ~ . .., 

• 

INH3 

INH4 

• 

ST A 
ST A 
ST A 
ST A 
ST A 

CA LL 

J ~1PI1 

S TA. 
S UB! 

JA2 

SU P. I 

JAZ 

LDA 
JMP 

J MP M 

ST A 
EQU 
JA Z 

:UB I 

SUB I 

J AZ 

. ... .... .._ .,H 
JMP M 

JAN 

TAX 

PI I C'S H1 

lNHN · 
·: NH T 
I ti HT+l 
INH T+2 
I NHT+3 

:n IN 

fETC H 

INHA 
> - I 

! N H6 

rNH7 

r r1 H A 
I mr4 

F'ETC HA 

I tl HA -I NH5 

02 4 0 

• •. , H • L l1 ._f 

01 4 

INH~ 

I NH ~ 
cm1v 

INH8 

• 

79 LISTING PAGE ( 

D l"(j IT 
CL EAR 

' ... 
• 

en urn 
INPUT DATA 

INPUT VALU E 

GET fiRST CHAR 

STRING 

lf ZERO BEfOR E S TORE FI£LD VALU E 

If DO NOT ZERO EEFCRE STORE FIELD 

CONTINUE PRO CE SS IN G 

SAVE CHAR 

CAR RIAG E RETU RN-- RETURN TO EXEC 

BLAN K 

JUMP IF' BLA NK 

1)254 

JUMP IF' COMMA 

GET LAST CHAR 
CONVERT CHAR TO HE X 

JUM P IF" ILL EGA L 

VALUE 

• 

4l S> 

r' 
' 

F 
F 

f 

.,.. 0 .... 
~ ..:.. 
~()" ..... . .... 

, . 0 . ., ..... ~· 

0 5 0 4 1 
0 5 0 4 2 
0504 3 
0 5 044 
0~04 ";; 

050 4 6 
0 "'i 1) ... -:> ._ . ~ .. 

0 5 0 4 8 

;f.:.;lf.;t;;.:;t;)f.'l( 

,.. :+' "" * ~ .., . ., :t: 

~~ ·~.., ... .., ... ~ 
ilt; -~~ ... ~- . • • ;Y, . ........ . 

0 .,. (' c ,., 
._1 ) ,J I) 

0 "' 0 "' ' ._., ._: 1 

~ :t: :e: lE :..: ;.:: ~ :« 
so:;: o 5 tl 5 2 

=-- .... ,.... 
~ · · ·:J 

" () ... ..... ..;,. 

,,.. 0 .-. 
-~ ..:· 
-:""- ,.. -· .,; 'J ...:• 

-: ·· 0 .., ' . 
~ -· 
·=-- ""' .-, 
.:,. '·' . ..:• 

" "' 1) -=- --v ·-' . ·-· .:J 

0 5 05 4 

05055 

0 c: r. .: ., 
.J . • . .) ,.• 

C• e r . c · , . ., 
... .._t ......... ·=· 

0 5 059 

:5214 
:52 1~ 
:5216 
~2 1 7 
~218 

::121 '3 
~220 
:S2 2 1 

• ADD CHAR TD JJATA STRING 

05060 
0 5061. 
0 50 62 
0 506 3 
0 50 64 

" 1- - "'"" 
.... .:;, -· ~ ,f 

'' 1 3:540 
013 ~41 
·; 1 3 :i42 
0 1 3 ~4 3 
._; 13~44 
·' 0 ........ 4-. .. :· ...} ..... 
'~ 1 :::. 546 
1J l 3 ~4 7 

013:5:!0 
(' 1 3 :1~)1 
r._• t- ••.; •• ...J ._1 c. 
:_113 ~53 

0 1 3 5 :54 
..... . -..~ -... .L .;. • ...,! '·' ·.J 

013~~6 
013!357 
•~ • c.n .... 1 ..:· .., ~ ·' 

'' 1 " "' "' ' '' ,,)· • .'Ol 

•.11356 2 
1

-..c..•,- ...... 
.. • .;. '-' C• .~ 

['13~6 4 
r .. 1?'4 t:: • .,J ..... Q...J ..... __ , , 

J..j...JOC• 

ll'"!"""" .. e ~ .• ~ .j .. J .... 

..... .. -. .. "'9 .. 
;_. ... ..;, ...., ( J. 

Ol ":: c:;?-:"1 , _. .._, I L 

..... i ....... .. ..., "" 
'-· l .; • ...) ( ..j 

!'11 ''"' .. 4 .... .,j ._) ( 

"~ '?"'-5 - ·~v...:.1/ 
, .. , • ,., c:- ..., r 
'.J .L .,:. ·-' t' 0 

nl _, • ..,..,. 
• ..:.•..J (' t' 

01 3 600 
...... -, n • 
:.I • ...:• Ct IJ J. 

0240=s7 
074 0 ~:i 
0140 :56 
OO:i002 
004 444 
00 1 02 0 
013 ~4 7 
00 100 0 
013603 
0 14047 
02 404 7 
00 4444 
O::t4044 
00 ~001 
00 445 4 
024043 
0044 44 
0~4041) 

00 !50 01 
004454 
02 4 037 
004444 
0 :i40 34 
01 4027 

0 44ll2:i 
""'n"'" vu 1'-. vu: 
0 1 :::: ::"i 1 3 
"'~?""""' u c. 1,.1 u u 
oo:;oo1 
C5600 0 
056001 
O:i 6D02 
0 !:i 6 0 C::.~ 
.... .... .. ,... ,.. .... 
V U1 i.t•.1 \.' 

A 
A 
A 
~ 
A 
A 
R 
R 
R 
A 
A 
A 
A 
A 
A 
~ ,. 
A 
A 
A 
A 
A 
A 

" •'1 

0 .... 
v 
• 
A 
.•. ... 

~2 22 

.. -- ... ....; c. c..,. 
:S22:S 
~2 26 
::522 7 
5 2 28 
cr-..., ""' 
._1 c. c. ,.., .. -""" ,.. ,J c. .,:, u 

5231 
r.:: .... - ~ 
·-· c. .;) c. 
C'"""""" '" ._-..:. .,:'1 ..J 
~ ':) 3 .. .. '-. .... 
.. '""""""' .. .J ..:. .:> '-1 

. ......... 6 
~c. .... ~ 
5

_ .,., 
C.~ I .. --·,.., ..... -=. .:, Cl ----._t .::. .,:, ";' 

_. _AI"':_ 
...) C "t~ --... . .._t ,::"'t J 

C'- A"""\ ..... .:...,. .:.0 
~2 44 

5245 
5246 
524l 
~248 
... """ .. 9 ._. ~:. .... 

,. 
INH2 

I tiH6 

ItiH7 

5 2 50 • 

.... ,-,o · •.'-..:> 0 .., 

0 1 360 5 

0020 00 
"'1 - 4 "~ i,.l - ..... !) ':· 

0 0 (1003 

....... ... 1 

._I C. '-I 

.-.l~ Eo~ o 1 ~ 6 _·.~ ..... u -:• , r:• _. .. r · 
(', i - .~ " ., 
IJ J. ·::0 0 U 1" 

"1 .... -'n '·' .,:- ~ .l • 

..... -, ... 
'·'.1 ·~0Ji 

01361 2 

"'n•...., n·· 
I.' .. J. '·' u • .. 

0 0 1 1 1 1 

.. . • ..... 
c- "'""' C' ""' 
·-· c. ..J c 

.. '""- -·-· c. .J -..) 
. _...__ .. "'- A · --4 
.i. C f.t C. "t '·' H '-' C. ..J 

146723 A 

I t i H8 

~ 

I NER 

LDE 
STX 
l..DA 
TZB 
i. L R L 
j )': z 

JM P 

LDA 
LDE 
LLRL 
STA 
TZI-1 
L!.. RL 
LDB 
LLR L 
S T I) 
TZ A 
t.tR L 
LD B 
LLR L 
~T~ ..::, H 

~ D A _,...,...,.... 
1'1 c.. ,, u 

.... f 

.1. t1 "" 
'~ " ..J i1 i r 

LDE 
"¥" _, 1"\ 
I ,:_ ,, 

S TA 
ST A 
~.,. H~ 
-~ I 

::; TA 
JMP 

CALL 

• • .,. n 
..J :'1 ("' 

DATA 

. . ., ...... .... ___ - ___ ,._.., __ .. _ .. ,_ .... _, __ ........... ..... . 

I tl H ti 
IN HC 
I li :·H 

4 
"'+4 

IN H8 

INH T 
I ti li T + 1 
4 
INHT 

1 2 ' 
r ~nn •2 
•1 
ii'IHT +1 

1 2 
l r-rrn + 3 
• ., 
! 1'1 HT +2 
Ir-I HC 
03 1 
INHT +3 

: tlH N 
.., t\.t I I -
41 '111.:-

E 11 3 

(I ' 2 
.. 'j 
1 f .... ., ~ 

C. 't_ 
3 , 2 
FLl1C G 

s rou r,3.INER 

EX ClO 

• MS02' 

. ........ ... ..... ....... ~ .... -- ----~ .. ···-

GET CDIJNT 
S AV E: DIGIT 
CH I~R S 1- 4 

SHIFT OU T MS CHA R 
JUMP IF NO OVERFL OW 

1 6 CH ARS ALRE ADY I NPUT 

CHAR S 
CHAR S 

1-4 
~- s 

NHI CH AR S 1-4 

CHA RS 9 -12 

N E l~ CHARS 5 - •::0 .... 

C H f~RS 13 - 1 6 

CHAR $ 9 - 12 
IN i':.J T DI GIT 
ADD NEI.J DIGIT 
CHAR S 13-16 

I NCREi1EtiT COUN T 
KEEP TRYI NG 

ZERD 
ENTIRE 
ROM 
WORD 
PROCESS F'l EL r. CHANGE DIRE CT I VE 

GUT PUT ERROR 

TR Y AGAIN 

IL LEGAL HEX INPUT 

. . .... ... . - ·~·- .. 
' " ,_,. oO - • #'o.. ,.. , •oooo 

f 
F 
F 
F' 
F' 
F' 
F' 

.. . .. . 

<"Q ... .. ~ .;· 
-:· .. ·:· .. v ... 

.: . ,., .-. 
;;. i.' .,:. 

, .. (t -. 
.... --=· 
,,.. 1'\ .-. 

-. IJ ,j 

:- ;; j 

·~ v -· 
·:: 0 ':• ... . .... 
,.... fi .-. 
·.:· t. .. ~ 

~ (i 3 
~ .. "'• .-. . ·=- ... ..;. ......... -. . · . .. , ·=· 
~ I) .-. .:· .; : 
·' . •'. ":• 

'•' ·-· 
.:· Ct "=' 
~ ·-· 
~ n ':• 
J ... ·- · 

:: ··; ·:· .. · _, 
,.. 0 .... 
~.: ·~ .. .... . -. 
. ·. I) .,J 

··:· . . ··•• 
.,._ IJ -' 

"! '" .... • .. , 
-~ . . .,:. 

" "' 0""' lJ ..... 0 .. 4 

0 5 0 6 S 
1- ~ ,,~- -.. . · ,,) . ·=- •' 
0 5 068 
· c O ' '"• IJ ·-' lj :> 

0 5 0 7 l 
0 e ,. , ":> -:;. 

... tJo ,_ 

(• 5 073 
( • t:" l;"o ~ .<1 v ..J J.r-r 

O ... o~"' .. .__t I .. 1 

0 5 0 7 6 
0 "' .. , .., ~ ·-' '· ... ,.,. 
., "' 0 7 •:" 
'"' ._1 .. <J 

O"" t'J7°-I .. .I ' _,. 
,, "' u·· .-••. , 
I) ,J C• '-

(; ~j081 

0 5082 
0 c · ( ,.-, ·~ 

·-' ) .;:i ·~· 
(; 5C84 
O:'i085 
0 c. 0 ,-, "' ..... ·:· ;;;. 

(' ~"'"'' " I ._1 IJ ::0 I.J 

.. · · -"' M•o<._,,._ 
•• .. •• : :.1; ~ ·"'· ·· - Jlr. ·"~ 

. ~ ·t ' '« :t: *- • )f. :« 
··: :f. :t· ·-: ;.; * :t: -~ .• , '"' .. .., ,., "' ,., ,..,. . • . ~ ,f: •. . ,"ff. ·"" lft, ,.,;, 

:t. :~. ll! 'f. .t · lf. 'If. ~ 
.• ·~ ..... » · - .., ~ .., 
• ,, ;,., ..... ..,, "'· ,Y, 71 • ..... 

:c ·;; o5ost 
·~· ,•, .-. •.> •} .; • 

,-. n .. 
; . - . .:• 
:" " ,-, 

.,::. 1,1 .,:. 

0 5094 
r. C' j:'o ':1" ..
') ..... ~ ·-· 

• 



E.2 VORTEX LISTIHG 

013613 130262 A 

0!3614 000000 
u t~615 oooooo 
0136 1 6 000000 
013617 

01362 3 
U l3624 
01362:5 
013~26 
0 13627 
0 1 3 630 
013631 
0 13632 
013633 
0 13634 
0 13635 
013636 
013637 
013640 
013641 
0 13642 
(;136 43 
01 36 44 
013 6 4:1 
013646 
013647 

0 136:10 
0 136:S1 .... .. ~ .... ~2 
.. • J. .,> !,> ,.I 

013653 
•'1, · ~~-=:;4 ... "-o-
0136~ ~ 
013656 

013623 
002000 
015644 
00 4 2:50 
0:5 4174 
0 0 2000 
01:5644 
134171 
0:14170 
006 0 30 
0 140:53 
0 1:5 000 
001 0 10 
014031 
134162 
001010 
0136,0 
00,144 
00:1 144 
00:1144 
001000 
013635 
0136!50 
0741:14 
002000 
013364 
147240 
0741:11 
0~4~46 
034146 

0 1 36 ~7 02:i001 
0 13 660 01400:5 
0 13661 006150 
0 1 366 2 007740 
u 136 6 3 oo:;o31 
0 1 36 64 0:14001 
0 136E. 5 0141 3 6 
.......... 6 .... 004'=:d0 
t• " ~ 0 0 - ..,.-
0 1 3 66 7 001010 
0 136 7 0 01 3 673 
013671 0 0 1000 
0136 7 2 014 037 
0 13 6 7 3 01:5002 
0 13 6 74 004 3 44 
0136 75 00:521 1 
01 ?. 6 71:.. 006150 
·.! 1 3 6 7 7 0 0 0 (I 0 3 
013 7 00 127 0 0 () 
013701 0~412€. 
0 1 3702 01~002 
0 1 3703 00~012 
0 1370 4 00614 0 
0 1 37 0:; 00 0 037 
013706 001010 
0137 0 7 013770 
01 37 10 00 6 140 
01 3 711 00001 7 
013712 001010 
01 3 713 01 3764 
013714 00~0 21 
013 71:5 0 06150 
01371 6 00 0 017 
01371 7 0 0:50!2 
0 13720 · 0 1 400 7 
01372 1 0061~ 0 
0 13722 0 0 77 4 0 
0 13723 005 031 
0 1 3 724 0 54 003 
01 3 725 025001 
0 1 3 726 0060 16 
0 1 3 727 01416 7 
o·1 3 73o o o 424 0 
013731 OO:i2 1.i. 
0 13732 02~075 
0137 33 i5600 0 
~ ..... ~ ... 4 " o .. o •"" 
!.* J. ·~· , ~ '-' ' ·-· J. ~ 
0 1 3 7 3 ~ . o. 1 4 0 6 6 
0 13736 . 00 3 000 

' 

~2:5:5 
A :5256 
A :5257 
A ~25 8 

• ItiHA 
INHC 
INHH 
INHT 5259 

5260 
::5261 • 
5262 ,. 
::5263 ,. 
:1264 ,. 
:126:5 • 
:526 6 ,. 
5267 ,. 
:5268 !II 

R ~269 F'LDCG 
A . :S270 
R 
A 
A 
A 
R 
A 
A 
A 
R 

:5274 
527:5 
:5276 

A 5277 F'LD10 
A 5278 
R 
A :5279 
A 52SO 
R 
A :1281 
A 
A 
A 
R 
R 
A 
A 
R 

~282 
~283 
5284 

~285 
5286 
5287 

A 5288 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
R 

5289 
5290 
5291 
5292 
5293 
52 9 4 

529:5 
5296 
:129 7 
:;298 
5239 

A 53 00 
R 
A 
(1 

A 
A 
A 
I 
A 
A 
A 
A 
A 

5301 
:5302 
5303 
5304 

53 0:5 
5306 
5 307 
5308 
:5 309 

A 5 3 10 
R 
A ~ 3 11 
A 
A 5 31 2 
R 
A 5 3 13 
A 5 3 14 
A 
A 5 3 15 
A 531.6 
A 5317 
A 
A 
A 
A 

5 3 1S 
5319 
5320 

A ~321 
R 

rLD2Q 

. • 

F'LD30 

A 5 32 2 F"LD3~ 
A 5323 
A 5324 
A ~:l25 
A ~326 
A · ~3 27 
A :5328 

• 

PROGRAM PAGE eo LISTIHG PAGE < 

DATA 0 LAST INPUT CHAR 
DATA 0 LAST INPUT DIGIT 
DATA 0 
BSS 4 INPUT STRING 
EJEC 
THIS IS A SUBRDUTl~E TO HANDLE THE CHAn.GE CENTRAL CONTROL 
STORE BY riELD SPECif'ICATION 

CALLING SEQUENCE 
JMP F'LDCG 

RETURNS TO SIMULATOR EXEC F"DR PROCESSING Of NEXT DIRECTIVE 

E:QU 
JMPI'I 

LRLA 
STA 
JM PM 

ERA 
STA 
LD XI 

LDA 
JAZ 

ERA 
JAZ 

IXR 
IXR 
IXR 
JH P 

EQU 
STX 
JMPM 

DATA 
-~ T" 
~ "' 
STA 
LD X 
LDt 
LDA 
A fHH 

MER GE 
S TA 
LDA 
LSRA 
J AZ 

JMP 

LDA 
LS~A 
CPA 
ANAl 

ADD 
S T~ 
LDA 
TAB 
SUB I 

JAZ 

SUBI 

JAZ 

TBA 
fHi A I 

TAB 
LDA 
~NA t 

ME RGE 
STA 
LD B 
LDAE 

LR LA 
CPA 
i..DB 
ANA 
TAB 
LDA 
>< E C 

.. 
F"ETCHA 

a 
F'LD90 
fETCHA 

F'LD90 
fLD90 
F'LNAI't 

0 i 1 
~=' LD60 

F"LD90 
fLD20 

F"L TI 10 

• 
F'LD92 
INA 

I N, 
FLD93 
FLD9 1 
fLD92 
1 'X . . ,, "'F L D2 ~ . 
07740 

031 
F"LD2S 
fL D9 l 
0 
F'L D30 

F" LD6 5 

1::113 
fLD95 
2' ~< 

31 

fLD50 

15 

fLD~OA 

0 17 

r LD8 ~ 
07 740 

0 
,., ; 
-~ ~ 

r L D 3~ 
1 ' X 
f'U1S:K ,B 

0 

F" LD9 5 
:; ' B 

. f'LD91 
. . F'LD'35 

. "' ...... . · 

SAVE LEf'T :BYTE 

rDRM 2 CHAR NA"E 

riELD NAME TABLE 

f"IELD NAME 
IF' END Of TABLE 

IF" MATCH FOUND 

.. '. CONTINUE SCAN THROUGH TABLE 

SAVE TABLE PTR 
rETCH CHANGE VALUE ' . 

SAVE TERPI CHAR 
SA VE V~LUE 
FIELD TABLE PTR 
fiELD SIZ E 

rORM RIGHT SHirT 

\IA LUE 

lf" VALUE UITHIN BOU NDS 

RAtfGE: ERROR 

LO~ ORDER BIT POSITION 

F'ETCH 16 BI T WORD ADDR 

CHECK If IM FIELD 

YES, SPECI~L PROCESSTNG 

CHECK IF' rs F"IELD 

YES• SPECIAL PROCE SSI NG 

HEITHER IM NOR f"D, RE STORE VALUE 
UORD DISPL~ C EMENT 

rORM LErT RO TAT E 
fiELD Sl2E 
liT MASK FO R FIELD SIZE 

MOVE MASK INTO POS ITION 

. 
MASK orr ~IT S fROM WO~D 

NE~ f"lELD VALLIE 
''I'IOYE VALUE INTO POSITION 

• 

• 

416 ) 

r 
f 
f 
f' 
r 
f 
F 
r 
f 
F' 
f' 

f 
r 
r 

r 
r 
r 

f 
r 

F' 
r 

r 
F 
F" 
F" 

F' 
F" 
F" 

F' 
r 
r 
F' 
F 
r 
F' 

r 
r 
r 
r 
C' • 

r 

r 
F 
F 
F 

r 
f 
f 
• ' 

F 
r-

F 
F' 
F 
.... 
r 
F .. 
r 
F 

F 
F' 
F 
r 
F 
F 
f 

.SD 3 050 96 
so·3 oso97 
S03 050 98 
$ 0 3 0 5 099 
$ 03 05100 

ll! :« ,. :« !4Htf ll! * 
ll!lf !If. ••• !I !I! 
W.lf.le!ll!lf.lf.ll!ll! 
!t! lr. '« • !I! !f. !I! :« 
!I!* '"' !I! ll!lf. •• 

~ "'' Of. • * ~: * )If 
"' "' '"' "' ~ "' -~ "' ~; , '? • • -.. ;'!!; H. ~ ;,.; 

ll! l!: liHii ll! !f. !IH« 

llt:*.)f.ll!ll!ll!llell! 

ll! ;If :« ll! W. ll! liH« 

* ,.: :t: * !I! w. •• 

lll:t::«!I!W.lllll!ll! 
ll!llii«ll!!l!!l!liEll! 
ll!lf.lt:liElkit:li!J! 

lf.W.ll!ll!~!t'liElll 

r: w. * w. lf. !r. w. • 
~ !l!ll!lt!li!Jt!1.!: ~ 

!II:J!ll!ll!!l!lf.ll!lf. 
!f. !I !f. !I ll! liHf. !f. 

!1:1'!~···*• 
~ ,.. ,.. lf. •• lf. * 
"-** "' •• ,.. 
~ Jt:!J.lt!ll!:4'!f.!l! 

!«!J!'!II:II!ll!ll!!l! :t:: 

~ :q: lf. :.: * * :.. '1E 

lf.J::.!liEll!liE"'£!1! 
ll! ll(if. liE • • • ,. 
)$! :e' ,,. " »: ll! • * 
)!! !f. .. * • ll' * ll! 
~ J!C.: ll ll( :f. lf. !If. 

l!::¥ll!liE~*·* 

lt'"-*****• 
:c: !IE :« llf .. lf. ""' liE 

)1!~,..••~:•• 
"' • • liE liE liE lf: ll! lf: 

lf.!l!lf. liE*.!':ll!. 

*":t:••••• 
~· y · "' w * "' - ~ ... : • • 04. · ' · H. .~ lr. _,., 

lf. )I! :« lf. w. '« "' ;'!( 

"'**••••• 
-.::«~lf.ll!lf.,..*. 

!f. ,.; !f. »: ~Ct. :+: ;;.: 

"'"''*"''-'"'~"' OT. ,T, ' w;; • • 7r. ;"'I"; :.: 

>¥ -t' :..: "" ,., "' ·~ "' .. • ' . • • ;or, ,.-, ;or. .. " • 

* :t: :.: • *- ;.: * * 
~ !!'; ~' ll' lf. lr. • ll! 

~- ;to: :. . ... • .'¥. :« * 

-= ~=-··:.: ··· :<~: .,. iei ll ~Of. ll ll 

:.i 't: ~lf.l!ll:.!ll! 

'« :c to * .: lf. • • 
:1:'o! :t:liEJIJEli!J! 

"' '!. "' "' "' w "" "' !'1': • • • :tt .... .... 2lllt .1': :..: 

lf. J!E lf:.'e!ll!lllf: 

If. :« '*' !I »! * ll! • 
!f. "' * !I! lf. •• :~ 
ll:lf.li!Eli!J!lf. lf. 
-= ~- :« w. .. '« • :to: 
~ ~. :1. ll •• !llf '« 
~· ..,. ,., "' ,. "' "' "' ,. •• ' •· w. l't\ ;...,. .... .;'Ill" 

"' "' :'f. * )if. ;J. :« ll! 
r.: * i« .. • • ll! ll! 

ll! 'tE '« "' ll! it: * * 

• 

• 
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0 1 3 7 37 
0 1374 0 ,.. 1 __ ..,. 4' 
U .l~ l J. 

0 13 7 4 2 

0 ' "" .. 4 "" >.:01 .:> 

0 13 7 44 
0 13 7 45 
:) 13746 
0 1 3 7 4 7 

i.l 1375 1 

0 137:52 
I.J, 1 ~ .., C' ""' 
. ..:· l ·-' .:, 

0 13754 

0 1 37 30 
0 0 :5 03 1 
02 4 C6 6 
0 5 6 00 0 
013 7 4 3 
0140 62 
00 614 0 
o ooc~ s , .... 
00 1 0 1 0 
0 1 375 2 
00 1 0 0 0 
00 111 1 
0 1375 2 
0 0200 0 
0 1:5 6 4 4 
0 05 0 1 2 

R 
A 
A 
H 

A 
R 

- ~--s _, ...;;. c ... ~ ..... o 
~· ~ ,::; 
5 33 1 
~332 

....... C" ..... '""' """" 

.... ..) ~ ..!) ~ 

A 533 4 
A 
A ~3 3~ 
R 
~ ~ 336 
" ,., 
'".) 

" ,., 
>i 

"' ... 
A 
A 

e ? "':'7 
...J...J..Jt 

533 9 

,., ,_ ...... , "'0 "" _ .. .... -
1,, J. ,j <' ... t C ll vc~ u H 

C l 37 ~7 00 101 0 A 53 41 
0 1 :?.760 
r•1? 7" 1 <.1' -·..Jo r.:l 

0 
:~ 1 3 7 6 3 

0 1 3 764 .... ........ ... ,. _ 
v .a...:· t o~ 

0 1376 6 
0 13 7 67 

0
,_ ... ...,., 

.. J. ~ i iU 

0 1 ::: 7 7 1 
..... • ..--. ""? _, -
··' l. .;, / I .:. 
(o 1 .. , 7 7 '? 

4.-(f ....J 

0 117 3 ~ 

00 "'"0 ''' ._t c. J. 

00 1 00 0 

0 0 6!:12 0 
OO O:J02 
0 0 1 00 0 
0 1 37 71 
0 1 3 7 7 0 
0 0 ~ 1 0 2 
n ,_..,~~ "'11 
v ... ....J •• ' .. 

::1 & 4 010 
l"'' n C" ~J - • u u ...J 1_1 c:. .t 
n o <=1 ?p ..., .;.,, ._ .. 

.. ~. -. ~ -. A r. ,. ,.,.4.-. 
V ~~ /,l" VVOLIJ. U 

.. i i. -100 0 0 0 00 2:) 
0 1 4C0 1 0 06 1 4 0 
~ 1 '"0 '"' 0 0 ' . ,... ,.. .... ) "-t .... C. . IJ U 0 t.i 

A 
R 

.. , 
;·; 
~ ... 
A 
A 

~ ":' .-1 7 
oJ -...J -r I .. ~ .. s 
...J ..:.""t' 

~34 3 
"'" """' 0 .... , .,j .._. 

C" .. . ~ .. 
•-' .,;;. ..... .L. 
u.-.~ "::' 
,J ..;, ....; L.., 

5 3 5 3 
.. ·~ .:: 4 
...J ... • . ..... l 

~ C" ,..., .: C' 

H ..J .;:, ·- ' ...J 
~ 
H 

A ~35 6 
A 

F'LD39 

r L :t14.0 . ,, 

.... ... . 0 .... 
r &....JJ ~ .... 

F' LD !50 

F" LDSO B 

.. . ... 0 ~-
.. .i. ' "'t '·' .:. 

l""i .·"• n~ o"' , ; ... • .I ....., 

:; 3:; 7 F L .0 !51 
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000013 
0 ~4 0~6 
0 (12000 
0 14262 
00 1(:0 :) 
1 14 ' "' " • J. I -

000000 
O""" On \.1 c. l..l 1,.1 

014575 
'' 34"oA<= 1,.~ I_ ':· ._; 

024046 
OCE.OCO 
0 ~-~on LiC.U I " 
0 ' 4 ""1 .: " ,L .... \J IJ 

0051 44 
0 44041 
0 14 03? 
.~ ,..CI'":' 1 1 
1,1 ._. ·-' ·-· • .~ 
n~·n~ u . } ~ ·' ..:"! ••• 

0010 0 2 
O ....... c_ ,.-

J. ~ .::. 0 •":» 

00 2 00C 
01 ~ 470 
0000 3:3 
00020 :) 
001000 

~1 ~474 
R 
A 
R 
' 11 

~i 
""· •• ,.. 
' ~ 

A 
R 

~47 6 
"'4 ~7 ,_. I t 

54 79 • 
~4 80 LIST3 

~ ... 
A 
F.: 
A 
R 
A 
R 
A 

.. .... 1 
~., 0 . 

5482 
~48 8 
"'4 0 A ._. "-" " 'I" 

'"' 4"" .. ·-· ·.• ~ _ ... _6 
...J ""t C• 

... 4 8 .,. ..... .. i 

~4 So 
=:4 8 9 
:i49 0 
~4 '31 
~4 '32 

~493 

5494 

• 
LIST4 

~ . ..... ~t"\ , ............ !"'_ .~ ,.., 
·.• .1 ..... ..:.· '·' r,:. i .t ..,. C". 0 c. ..... 
,... 1 · " ..... "' ..,. 
•.' .1. "1' ..,:. v (' 

~ ,., 
O l ,l310 014430 !:? 
..... .. ... ..... .. " 
•J .1 "t V ..li 

AIC ~Hi 
• PROriRHi·i PAGE 9 3 L I S T Ifi G P A G E 

• T; , .oAf 
DII DD 

Rf ff 
DD DD 

CALLI NG 
JMP M 

RE TU RN 

ENT R 
LDB 
LDAE 

JA Z :f. 

JMP M 

CALL 

LT:XI 

LDBI 

LDE 
CA LL 

LDA 
AD DI 

!::TA 
CALL 

J MP M 

CALL 

LDA 
ST A 
LD ~ I 

JM PM 

CA LL 

LDAI 

S T I~ 
J i•lPi~ 

.... ,-,. 
·..J !'! r· No 

OiTR 
J MPi'i 

L D ~< 

LDE 
LD B 

· - ~M ..J n ,. . 

I ~< R 
rti R 
:..DA 
~ .... ~ 
J.J H r<. 
~T,.., 

.JIM 

J AP 

CAL L 

JMP ~ 

' D" I ... . ..., 

-
MS ·· IH 
D]) D"b 

MR C f" 
DD DD 

SE QUEN CE 
LI S T 

CPAG •r.,....., ~ £ ..., 
' "' ,.., t_. ' c. 

LI S T 

TR $ ET 

L IST~ 

TP F" RM 

LI S TC+6 

"'"'"M U f"':, U I ' 

N R0M t2 
" 'H LJ 

CF'AG 
0260 

. . 
,., 
'D!I 

~R 
DD 

•• 

L IS TC+12 
LO!JU Tt l3tLISTC 

SF'AC 

LOOU TtZ7tLISHI 

LI S T6 
L! ST9 
1 2 

, . <" . .,.. 8 l-1 ~ 1 

LJ S T 3 

. ' 

LOOIJ T,z~,LISTB 

• • ~ l 

' • ~· T 8 L J .;, .. 

L I S T3 

PB Uf 

LIST 7 

!_IS T 9 
" ·:> ... , s ,_ 
,-. • I """ u , ...... 

' • ... T 9 "- 1 ~ 

LI ~ TS 

!...I S TS 
L J -:: T 4 

LOOUT t27tBUr-'R 

LI ST3 

Ll :S TC+6 
9'\ .... ,.. M 
U"- U ' 

Tf 
DD 

sc 
DD 

s f . 
DD 

VF 
DD 

Gf 
DD 

1-Jf 
DD 

I'IR 
DD 

~< f 
DD 

AS 
DD 

S: H 
DD 

IM 
D.D 

B f ; 
DD 

TRA CE FL AG fOR PAGE ON 7 

NO -

LB 
DD 

AA 
DD 

LA 
DD 

CHECK If WI THINTR ACE P.DUND ARIE S 

~0-PRINT CCS ADDR ONLY 

TOP OF" F'ORM 

LOC TO ST OR E ADDRESS 

GET NEXT 
CONV ERT 

P.m1 
TO 

ADDR ESS 
ASC I I 

CURI<EiH PAGE 

S P f~CE LD 

OUTPU T HEADER 

AD DR Of FI RST F'IELD 

F"IE LD C D N \'~RS IOti CO~MT 

OUT PU T DA TA TO LD 

S PA CE LO 

DL! TPIJT HC:: ADEP 

Flt::LD COUNT 

OUTPU T DATA 

RE ""R "' ! IJ ' ! 1 

TO 

:S: ETlJ P LO p. :_:F F ER 

BUFFER ADDR 

LO 

AD DR Of NE XT ROM fiELD 
NE ~<T f':Drt F if.LII 
,~ 0 '' It E '"' T T 0 "' ·- " I I ... 1 .. r< ,..,,.J 

:S PA CE AF" TE F.: DAHl 
S TEP TO NEXT FT ~ L D 
F I ELD COUrH 

D!=" CRf.MEN TEI; 
LOOP IF' I'H1T 

COIJiH 
COMPL ETE 

OUTPUT n ~ ·rA TO LO 

RE TURN 

LOCATI ON TO STORE ADDRESS 

--·----- ... -- ........ - . -·· . --------· ..... . .. . . . .. . .. .. .. ~--

D 
D 

41 9 > 

,-. U~' ·-:· .. · ._, 

.~ [I ~ 
~ . .;, 
~ ... ,.. ~ 
.;:, '-· ::· . . .. .-, 
~ .. !.! ~· 

.. . ...., ":• 

..... 1-i •• ·' 
~·· C• "? 
-.> .., ·-· 

•"! ~ 
l.,il .;. 

n ~ • ,_, .=:. 

" ..... -. 
... , ·-· .:, 

.- ·• .-, 
~ L ,_:, 

•:"'- "· .-. •• :. L' .;, 

0 51 1 1 
0 "' 1 1 0::• .j .4 &.... 

0 511 3 
0 5 1 H 
0 5115 
051'16 
O c;11 '";l' 

'·"' "" .. ,· 

• C" .. ""' ... 
U I ' ,_. • • .... ~ - . 

05127 

Oc:.- .. -.h 
.... .l c. '...• 

::;: OJ 0 51 30 

~· .... ,.., 
;;. .... .;. 

·- 0 ~ \ .j 

-........ ... ~ o,.l .j 

~ (". · ":". 
-~ '-' ..:. 
o('-o •, •::• 

·· ' ., ·-· 
"t' ,. •"'' 
. . . .:· 

. . ·. .... 
• • ! .,:. 

... . .... 

... , J . .,::. 

... . ·. ··:· 
·-~ . . •.· .,.. .--, 
'" : ..: 

-. ( • .... 
-~ ·.· ;. 

0:"" ( · .-. 
..: u 

-~· f"• .-. ' . ·-· ....... ....... ..-, .. . . . -· ...... 
.. ... .~. . ... .. . -:.· 
~ !·. "":· ':> - _, 
.. :·· ·:· 
;. •} ·-· ... ... -. 

•• ') '.1 .:: 

·"" ( t ·':· .:: .· -· 
<"" ,., -':• .... ,_ ' 
, . t : ·:. ... .... 
... ··~ •') .: . . . . 
<:"'" • • ..-. 
. " I • " • 

~ •· ·7· 
..:· • ' •.J 

•;:'• ,•, .-. 
• ) t . :,. 

• f· _, -· - .) 

-- l'' .... .. ~. . ,:. 
. . (' .-. . . 
J -· 

... -.. -. .... .... :. .. ·-· 

... i l "=: o.> 1,1 ·-

<"" t ' .... 
.: . .; . 

~ ~· -. ..,:. '·' ,_-. 

() 5 1 3 1 

0513·~ 
" "'1'"'"' u ._1 ~ ._1 

r "'l ~ . .. J .J . ) r., 
05 13/ 

0 "'1 " '" ..... ' .j v 

, . .. 1 '"' _, 
J) .J .;> : 

0 514 0 
(· "'l ~ l .J .• } ... . 

G5 1 4i> 

~. ~- ·· 1 ''' 1.,1 ._1 .i. ~ .::, 

• "'1 4 ·' • • _, "t 

,.. t .• 4 ... . 
,; ._,1 ... • .. . 

'i I:' .. • (
... ._l J. - .. 

:) 5147 

" .,. 1 - '.i I) ... 1 ~~ o..• 

0 5 14 ') 
') .,1.' ' I .,.! .., -..) t~ 

f'\C" 4 t:'. 
I) · • ..' ,1. ··' ! 

j... c:" 1 IC' ..... 
' -' ·.J ·" ·.• .;.. 

r. ~ ' ~ ... J . ... .1 ._, "1 

(• ::: • ~ c: 
"' . J .t. ._. •,J 

1
., C." ., . .. .!.:. - ·-' . ..) ·~· 
(1515::" 
(•t: ':~·:t . -· ... ·- ~~ 

r. ..... .. r: •:."!' 
,. ,_I J. .. I .,. 

•• , ., 1 . - ( I 
'• •• .: .!. .;. • 
, .. e < <.' I 
1,1 ._1 .l O.J .. 

051E·2 
·' C' .. ,_ 
' ,.1 ._; ... c ; . 
r. c:"4 '" 1 
J ._1 .i. b ' •1 

'O C' l ···.: J ..; r ... • .J 

. e 1 ' . IJ • .J - 1_-;, ::.• 

l .. c=" .. ~ ... , 
·.: ..... I. b ·=· 

" "'1 ".-. ._, -.J Co ::t 

.. 

• 



E.2 VORTE~ LISTING 

C l 43 13 oe6 o s7 A ~4 97 
0 1 4 3 14 0020 0 0 A 5 4 98 
0 1 431 5 0 1 4 5 1 4 R 
0 &4 3 16 00 2 000 A S4 99 
IJ 14 3 17 0147 47 R 
01 4 320 0 1 7000 I 5 500 
0 14321 0 0 6 1 2 0 A ~~01 
01432 2 00 0260 A 
0 14 323 054112 A SS02 
01432 4 00 2 000 A 5~03 
0 14 32!5 0 154 70 R 
01 432 6 0 0 0 01~ A 
0143e7 01 4 4 2 2 R 
0 143 3 0 001000 A 5504 
r:' 14 3 31 11417~ R 

000 ~4 6 
00 0 20 2 
0 00 000 
0 00000 
1202 4 0 
12 0 2 40 
1 .,. c .... ·~ ~ ., ..J . ...... ~ • ..., 

12 0 240 
140706 
1 21) 24 0 
146 7 2 3 
12 0 240 
14 6 724 
120 2 40 
143323 
1 20 240 
1~2 3 C G 
120240 
1~1 7 06 
120 2 40 
1437 0 6 
120240 
146::" 2 2 
1£0 2 40 

~:50:5 
R. :5~0 6 
R 550 7 
A 5 50 8 
A :550~ 
A :5~10 
A 
A 
A 
j:'j 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A ,~11 
A 
(:) 

A 
A 

1 4070 2 A 
1 202 4 0 A 
1 4 4 71~ A 
12 0 2 4 0 A 
1 46.302 A 
' ""0"'4" ~ .... ~ v 

• • 
LIST6 
LI ST7 
LISTS 
LIST~ 
LISTA 

0 14 332 
0 14 33 3 
0 14334 
0 14 3 3 ::S 
0 1 4 3 36 
01 4337 
8 14 3 40 
014 3 41 
01434 2 
014 3 4 3 
0 14 3 44 
01 434:5 
0 14346 
0 14 3 4 7 
0143:i 0 
01 4 3~1 
0 143:12 
0 14 3 5 3 
01 43:;4 
0143~~ 
0 143,6 
0143~7 
014360 
014361 
014 3 6 2 
!1 14363 
0 14 364 
G1 4 36::i 
01 4 366 
01 4 3 6 7 
0 1 •1 370 
0 14 3 71 
!1 14372 
::• 1 4 37 3 
0 14 3 74 
0 1 43 ::" 5 
:) 14 376 
0 14 37 7 
0 14400 
01440 1 
0 14 4 02 
0 14 403 
0 144 0 4 
0 14 40~ 
014406 
01440 7 
0 1'1· 4 10 
014411 
014412 
01441 3 
014414 
0 1 441::i 
014 4 1 6 
0 1441 7 
0 144 20 
014 421 
014 4 22 
G l442 3 
01442 4 
0 144 2 5 
01 4426 
0 1 4 42 7 
0144 3 0 
0 144 31 
0144 3 2 
0144 33 
0 144 3 4 
0144 3 ~ 
0 1 44 3 6 

1 4 6 3 0 1 
1 20 2 4'0 
1 202 4 0 

A 
A 
A 
A 

~:512 LISTI 

151306 A 
1 202 40 A 
14 330 6 A 
1202 40 A 
146706 A 
120 24 0 A 
1 4 1 7 06 A 
1 20 240 A 
1:5 3 7 2 2 A 
1 202 4 0 A 
1:5170 3 A 
1 2 024 0 A 
1~ 33 0 6 A 
1 202 40 A 
1:53706 A 
120240 A 
l!:i 4 306 A 
1 202 40 A 
1 51 7 1 0 A 
1 2 0240 A 
14 13 02 A 
120240 A 
14 0 701 A 
1 202 40 A 
141 703 A 
1:5164 0 A 
146 3 17 A 
14 1G40 A 
120240 A 
142 3 04 A 
1 423 04 A 
1202 40 A 
120320 A 
1 40707 A 
1 4 2 C.40 A 
142 3 04 A 

:5~14 Lt STC 

LDB 
CALL 

J NP M 

LDA 
ADDI 

STA 
CALL 

MIC S if1 PRDGRM1 PAGE 

NRCf1•2 GET NEXT CCS ADDRESS 
OH CONVERT TO ASCII 

SP AC 

CPAG CURRENT PAGE 
0260 

LISTC+l2 
LOOUTt13•LISTC 

LIST 

ADDR Of fiRST ROf1 fiELD 
OUTPU T BUFFER ADDRESS 

LI STIHG PAGE < 

DATA 
DATA 
DATA 
DATA 
DATA 

DRCM 
Bl 1FR+2 
0 
0 

RCM fiELD CONVER S ION COUNT 
ADDR OF ROM f l ELD TC CONVERT 

• TS "S MT FS TF Sf' 

• 

DAHl • GF' MR AI I" LB LA' 

.. 

• 

DATA • Rr rr "r cr UR ~c· 
.,. • ~ I • 

DATA • Vf Uf XF SH BB AA' 

DATA • CCS lOC DDJD PAGE DD' 
• 

EJ EC 

MOVt YQRD SUBROUTIH' 
IF THE 'TD' AREA OVERLAPS 
IT WILL MCV£ IN A REVERSE 
CA LLING SEG!U ENC:£ 

THE 'FRDI'I' AREA 
ORDER 

.J 11 PM 
:JATA 

. "0 ' ''' 1'1 ., ..... 

COUNT · .. 

- ~· ---

420 > 

S03 0517 0 
S03 0~171 

S 03 
<:' 0 ':> ....... 

S CJ3 

S03 
S03 
s o:.:: 
S 0 3 
$03 
... 0 -· ..> .,:, 

0 51 72 

05173 
05 1 7 4 

0 51 75 
0 51 7 6 

05 1 77 

05 1 78 
0 :5 179 
0 51 80 
0 51 8 1 
05182 
0:5 183 

• 

S 0 3 0 ~184 

S 0 3 0~185 

s o 3 ·o 5 1 8 E. 

S03 05 1 8 7 

Stl 3 05188 
S(· :J 05 1 89 
Slj 3 0 5 1 90 
S03 
Sf.i 3 
.,.. 0 .... 
~ ..:• 
..... 0 .... ...... .;. 
.,.. Cl '"' . .) .;. 

(1::'!1'3 1 
O:il S:::> 
Qti1 9 8 · 
05194 
0 5 195 

• 

• 



E.2 VORTEX LIST I NG 

1)1 44 3 7 
0 14440 
0 14441 
0 14 4 42 
~~ 14443 

(1 1 44 44 
(114 4 45 
0 14 4 4f, 
0 1444 7 
0 14450 
O ! !"r 4 5 1 
... .. ~ 4 5 -:, 
J..l .. ..,. '-

0 144::53 
0 144:54 
')14 4 5 5 
~ 14456 
f1 1:'! ~ -; 7 
...,. ~..,. ....,.oJr 

"" ,. .,. ,.. ,. n 
\..' .1 '+ "'+0-..• 

0 14 4 62 
~ . ... .... .,. -
U .t•t...- 0 ~• 

{) 144 6 4 
J 14 46 5 

'

"J 4 .1 A .,- _,
J. "t "'t b 0 

0 144 67 
0 1 4 4 70 .. , ......... ..,. 
... ! '"i' .., ... J. 

.~ 1 :'1 ,1 '? ·=-, • l.i' 'lo, I '-

0 1 4 47 3 
0 1 4 474 
014475 
0 14476 
01 4477 
') 14500 
0 14::i0 1 
014:i02 
0 14 503 

0 14::504 
0 1450~ 
0 14~0E. 

0 14~07 
0145 10 

0 1 4 :i 1 0 
0 14::511 
0 145 12 

....._, ..... 14 u J. "'t .._, 

O • A~l ... .i. '-t ... 1 _, 

0 ..... &:" .. , 
l ~ ·J J. t:• 

0 .• ~ 1 -.1 ""t ..; l 

::1 14 5 20 
11 1 452 1 
""' ..... C' --U: '"t '-'C. C: 

OJ 4 32 3 
~ .. ..... ""' ... 
·.• J. .., ·-· c. .... 
"•. . ..... -, ... 
II ,t ""t ..J C:.-..' 
014~2 6 

0340:50 
Ol:'iOOl 
145002 
n 0 < " 0 A v ;. u ..... 

0 14 462 

025001 
015000 
0 3 500 2 
005:311 
001004 
0145 0 4 
05~04 0 
016000 
055 0 00 
00 51 2 2 
OO:il44 

A 
A 
A 
A 
R 

A 
A 
A 
A 
A 
R 
A 
A 
A 
A 
A 

0 1 ... ...... ~ ,.. .. ..... ~ "+ ... N. 

01~ 000 
. .... IE"'"""'" J. c. ..... "-' u .L 

0 0501 2 
015 000 
1'\C" A n " A v _. ... .._,c. .... 
1 2 5002 
00 5014 
014021 
00531 1 
00 1 00 4 
014504 
05 4 015 
00532 2 
005344 
0160 00 
o::;::;oo o 
0010 0 0 
014471 

044003 
0 44 002 
0 440 01 
001000 
000000 

001000 
014437 
000 0 00 

0 00 00 0 
0 0 20 00 
0 1 4!541 
~ o A- . .... 
V ...,. i::...J U 

05500 0 
002000 
01 4 :i41 
1l:i000 
0~:5000 
""'~ .... .. "' '-' v ._, J ~ • .,. 

0 020 00 

A 
A 
A 
A ,, .. 
A 
A 
A 
A 
A 
R 
A 
(l 
A 
A 
A 
A 
R 

A 
A 
A 
A 
A 

R 

•• 

~. 

"· ~ 

H 

A 
A 

A 
-~ .., 
A 

\ 
• 

!I! 
!I! ,. 

~523 
5 ~ 2 4 
~~2~ 
5526 
::i527 
~~28 
~~29 

II! 

MO V1 

5531 
~C:: ·~ ? 
... 1 ..... '1,0- '-

MOVe 

55 37 
55 38 
55 3 9 
55 40 
5 541 
5 54 2 
cr lt:' A ..J _ , ... .;, 

5544 
C" C'" ..... 
..J ...J""+ ..J 

t! 

i'iOV R 
554 6 
554 7 
5 54 8 
I;'C'A~ ...,_, .., ;, 
5 5 50 
5 551 
5552 
555 3 
5 5 5 4 

MOV3 

5555 
5556 
~55? 
5558 
::1:5~9 
!5~&0 

. 
• 

:55~1 
~562 
:5:56 3 
~~64 
~565 

• 
MOYE 

:55 66 
5~6 7 
556 8 
5569 
5570 

5 5 71 
--- ~ ,J.,Jil;. 

557 3 

t! 

• 
!II! 

MDV ~ 

t-10'</C 

C ~74 -..J ..._l , .. _.. __ _ . 
.J ...J t'.J 

5576 :.. 
557 7 ~ 
~ 578 • 
5 5 7 9 ~ 

558 0 ~ 
558! ~ 

558 2 • 
cll:"n"':' ,. 
...J.._IO .,_• · 
.. C"..... .. • 
...J...JO""t 

5 58 5 :-. 
., C' ,.... ;• 

·-· .._1 ·=- ~ .. ~ - ? 
-· -· 0 ' C:C"- -
~ ·.J .::. 0 

~ ~ "1 
·-' ·-· =' 

:5 5 9 2 

!et 

OH 

... • ,. ....... ~ o·"'IE""'l ;.' J. ~ ._1 C. ('• .L '"'t ._I "'t R 
,., .. .. C'...,"' 
·-· !. ..,. .... • ~ ... 

IJ 14 53 1 
0 ............ .-, 

J. "t · .. J .:,. c. 
.~. • ... C' ......... 
.., l .., ...J .:- .:, 

') 1 4 5 3 4 
"' .. .... I;" .... .. 
v .l ..,. ·-· ..:;. ... , .... ............ ... 
• .. •..l '""t -.J~O 

O ., .. C' .... ~ J. .., _, ~(' 

0 14540 

n ,.. .,.._ .. o 
!.,! v ..,. c. ._. ' ...... .. -- ·""' H ._1 ._, :J CO 

0 55000 
00200 0 

'·' C" "" 9 ~ .., ._, ·-· t 

A ~59 8 
O l ... C' ... t -

'1' ....., .., - "' 

1150 00 q 
n c:-c:-ro nr; A 
- .._, .... ·-· 1,1 .... 

0 05144 ~ 
0 0100 0 A 
114514 .... 

1"'. 

559 9 
560 0 
w .;,n<~ 
._, _V J. 

S6 C2 

~6 0 3 t! 

. 
l'tJC :S lM ~ROGRAM PAGE 85 LI STING PAGE ( 42 1) 

DATA 
DATA 
RETU RN 

L D :< 
LDA 
S UE 
' ........ ~ 

...; H 11 

FORI-lARD 
LDB 
LDA 
LD X 
DAR 
J AN 

S TA 
LDA 
STA 
IF R 
n<R 
LDA 

' ~ p ..Jn 

REVERSE 
' .... ~ ......... 
ADD 
TAB 
LDA 
<' TA .:;:. I 

ADD 
TA X 
LDA 
DAR 
J AN 

STA 
DBR 
DXR 
LDA 
STA 
JMP 

.f ~ 0 M A D DR E S S 
TO ADDRESS 

MO V ~ 

1 ' 1 
2 ' 1 
i'iOVR 

MOVE 
1 ' 1 
0 ' 1 
2 ' 1 

~tOVE 

MO VC 
0 • ~ .... 
(I ' 1 

~10'./C 

NOV 2 

~10V E 
0 ' l 
l ' 1 

0 ' 1 ,. ,., "c nuv 

2 ' 1 

MO'./C 

t1 0 '.,' E 

MO VC 

0 ' 2 
0 ' 1 
MOV3 

. -
. . 

GET ' FROM ' ADDRESS 
SU BTRA CT "T O' ADDRES S 
J UMP I F REVERSE ~O V E 

GET 
GET 

• FROM' ADD RESS 
COUN T 

GET 'TO' ADD RESS 
DECREMENT CO UNT 
JUMP IF END OF COUNT 

. 
GET COUNT 
KEEP TRV IN G 

GET COUNT 
ADD ' FROM ' ADDRESS 

GET COUNT 
S A 'o/ E 
ADD 'TO" ADD RES S 

DECREMENT COUN T 
JUMP IF EN D OF CO UNT 

AD JUST IN R 
INR 
ItlR 
JMP 

MDVI-I 
Mi:JV'LI 
MOVI.J 
0 

: .. 
.. 4 ' ' .. RE TURN 

E tlT RY 

B E S 
J MP 

POINT 

0 
~~ 0 v 1 

ADDRE.:SS 
RET URN 

ENTR ~' 

DHT A 
EJ E C 

0 TEM P STO RAGE FOR MOVW 

THI S IS A ~U BROUTINE TO CONV ERT THE 
INTO 4 H E XA DECI"~L CH~R' S AN D STORE 
Ii'iDE XED B'r' X 

NUMBER IN THE 
THEM IN LOC . 

CALL ING SE QU ENCE 
LD X AD DR OF AS CII CHAR S TRING 
LDB BI NA RY NUMBER 
J .. ~ M nr 
RET URN 

E ~i T R 'I" 
~ ... _, R 
C.. • ~ I 

JM P M 

S TA .. .., ,..... ,. 
·· ' n r ., 

::J RA 
~ "'r ~"\ ._ .. : H 
., ..... ,.... 
-LA~ 

J !·1 PM 

LR LA 
S TA 
J t1 P M 

O R i~ 
S T A ' .. .~ ,.-, 
) . (\ "'· . ... , ,.... -._, , .. , . ~ 

OH 

PO I NT 

OH2 

8 
0 ' 1 
01-1 2 

0 ' ! 
0 !' 1 

8H2 

0 ' 1 
OH 2 

0 ' 1 
0 ' 1 

OH 

... _,. -- - · -· -· ------·- __ ..... 

CONVERT FIR ST CHAR 

SA './ £ 

CON VER T SECOND CHAR 

ADD TO FIR ST CHAR 
STO RE IN BUFFE R 

CON VER T THIRD SHAR 

CONVER T FOURT H CHAR 

ADD TO THIRD CHAR 
S TORE IN BUFFE R 

RETU RN 

·-·-.. --·-"'-··--···--···· ... --- ·- . . ···-- ... __ _ 

B REGI STER 

SC3 

... 0 .... 
'\) ~· 
- 0 -:• .....;. ..., 
,. 0 . ., 
..... ~ ~ 

S0 3 
<:· l"i ·':· ....... ._.. 

so:::: 
:\: (1~ .... ._. ,. ,. ~. 

·-· .I ...:; 

,-. c .-. 
~ ..;.. 
,. 0 .-. 
~ .;, 
~ (' --=· .... " 
~ (; .-. ·-> .;. 

.•. (I r, '"' .:.· 
~ .. , ..... 
~ .... ..;. 

"0-. .... .:;. 
<:::' • .-. ..... u . .:. 
~· .. , ~. ,.). ... ·=· ,.. 0 ~. 
...!> ...:· 
,. iJ ·:> ..... ..... 
" (• -":• .,> I ._, 

$0 3 

... C' -:· .. ;.. . ._. 

:; 0 :;: 
S: (J3 
-~ ') ~. 
- I .;t 

:5: 03 
...... ·o .-. 
.:,. I .;. 

"' o· .... 
·~ .:.. 
"' 0 ~. .;) I .; o 

s 0 ~: 
•:"'> (' , .-. 
• .). 1..) .;.. 

•:"" I • _... 
~ ..... ..;· 

... c· . -. 
'~ I ,;, 

$ 0 :3 
S03 
·:"' u·· .-. . :,. .;. 

$0 :: 
i'• 'l ~. 
.~ ... ,;. 

s ~· 3 

05 19 6 
0 5197 
0519 8 
05199 
05 2 00 
0 5201 
05202 
O ~ ~o'=' ..J L. _, 

0520 4 
052 05 
052 06 
0 "' '=' L'l 7 

~· '- t 

0520 8 
0 5 2 0 9 

0 5 21 0 
0 521 1 
05 21 2 
05 21 3 
052 1 4 
O C: ' '1 " .. J c. .J 

052 1 ~, 

0 5 21 7 
f'oL~··•,l,-, 
IJ .,. I C. •J 

052 1 9 
05 <.:• 2 (1 
··;•''"'"1 I -._IC~ 

:)~ 22 2 

0 C" ·:· - .. ;'j 
...J '- c:. •o-1 

n ., ·~· .:, .• 
-- ,J '-- '- ·t 

0 c; .-. ,....·e ._, c. c:; .., 

05 22 6 
IJ• ~ .-• . -. "? 

•-' c. c. ... 

0 52 28 
0 5 229 
05 2 30 
05 2 31 
0 c · .- ....... •;. 

•J c. ..:, t;. 

05 2 33 

05234 
0 5 2 35 
05 2 36 
"' ~ ..,c. ":' .7 I) ._, o.J ~ 

0 5C:3 9 
0 "'~' 4fl .j &... • 

052 4 1 
05 24 ;:'; 
'I e: .-, _,. ,., 
'· ..J .::. .,. ... 

0:52 44 
') c;- ...... ... r.:' 
• f c .... · .. ' 
05 2·16 

,. t' ' .-, 0 (;' ~· .... 7 
•,!> ' ..:· • .J c. ..... ' 
.;"",... .. , l 'o c:' ....... .. . 
~ : • ,;, '-' ._t &:. "'1' C· 
~- ..... ·:· (I .:; ·:· 4 ·:. - ~ .... •; ·" '- ;.;; 
.;- ,., ··.. • I ":") -::• r:o ( · 
.,;. ... ·-· - ... "-· -. } '•' 
... -. .-, t'o ' . ,.. , 1:' 1 
..::. ·~ .:J \! .) r... ._1 .. 

:--. r. ·:· ,-, t..: -=· c; -::. 
.:- \J ·-' \J ._, t- ._. ._ 

·:"· n .... •) c::" .-, l!" ... .. ·.':· ,., ·=· .. ·-' c. ..... . ;, .... ... .... 'Je; .... c: ..: 
• .: . .. : · ~ .... J c. .) .. , 
·::f.! :?. 05E:55 
: ,... .-, . ... ,) 

._ ...... ·~ 
..;:. ~· .;. 
<:'• tJ --:. - .. .... 
<"- ,., .-, 
• : IJ ::• ........ . -. 

'" I •• ·-· - .· 

- !"\ ..... 
.. ). •J .:• 
f'"• ( ' I ·":~ - . ._. .. .... ("· .... 
-.:-. ' ·=· 

"' u· .-:., .... ~· 

~· () 3 
-. ,., :0 
\ .... -· 
.,.. c ···. ,,). j 

-~ .~ ~ 
.; .. • -· 
::; () . 

... , IC" .-. ~ '(:, 
'· ' .J ,-. .J ~·· 
., Co" •• c:' .. , 
~ ._t .:.. •• J •' 

') e·'"'•t::O 
.j G. .J ·

., e: """ c: ·:& .• ·-' c . . _1 .~ 
''I e .... "' ,•, 
\,. ._1 r . J:_r • .,, 

f• C' ':> ' "1 
.· J \....r-) .. 

(I C't ..... /" """ .. • .::.oc 
l·, c::: ·.:· ..... -? 
.,.• C.. :J. • 
~ ... ~ . .. 4 
ll ... • ... ~·.· 

0 ~ ·=- ~ r:: ..Jt- .. ~ ...J 

r. C" .-. , ,. 
) ... ) t.: r;. ~ .. 
nc:-""".- " ...... •c. r:.l 
0 5 2 6 ;:: 

0 "'"' 6'"' -..)C.. ::-

0 5 ,., -, l.' c. , . 

95 27 2 
.·, r:: --. ..., .... 
... ._1 c (' ·:'o 

05 2 74 
~ r-: ·:. 7 r~ 
I, • ._ '- ,. •.J 

0 ,..2 ... -
• ·-' <' b 

_. .. , ...,. ,.____. . ... _ . . -

• 



E.2 ~ORTE X LISTING 

014541 
0 14~42 
0 14~ 4 3 
0 1 ·4 ·:544 
0 1454~ 
'3 1 4:546 
8 14~47 
':114:1:50 
G14 :J:il 
0 14:!52 
:) 14::i:5 3 
0 1 4:i :S4 
0 14 :5:5 ~ 

0 14:556 
C 14 5:57 

0 14560 
0 14:561 
0 14:562 
fl l4:563 
0 1 4 564 
01 4::i6 :5 
0 14:566 
0 14:567 
0 14:570 
01 4:571 
014:572 
01 4:57 3 
014 :574 

000000 
00:5001 
004444 
006140 
000012 
0 01 004 
01 4552 
00612 0 
000007 
006120 
000012 
006120 
000250 
0 01 000 
11 4 541 

000000 
0 0 40:5 0 
ooc: ooo 
014:541 
0042 50 
0:5~ 000 
002000 
014541 
115000 
055000 
00 5144 
0 0100 0 
114~6 0 

A 5604 
A :560 :5 
A ~60 6 
A 5607 
A 
A 5608 
R 
A 5609 
A 
A 5610 
A 
A ~611 
A 
A ~61 2 
R 

OH2 

5 61 3 • 
. 5614 
56 15 • 
56 16 • 
!:i 6 17 • 
:5613 • 
5619 • 
:5620 "' 
:! 6 2 1 • 
5622 ll! 

5 6 2 3 • 
~624 • 
5 62 5 ll! 
5 626 :.! 

A 5 627 OHA 
A 5628 
A 56 29 
R 
A 5 630 
A 56 3 1 
A 5 63 2 
R 
A 5 6~3 
A 56 3 4 
A 5635 
A 5636 
R 

56.~7 
:5638 • 
5639 • 
:5640 ll! 
:5641 • 
:5642 • 
5643 • 
:5 6 44 • 
:5 6 45 • 

0 14 51:5 0 ~0000 A ~646 PBUr 
0 145? 6 0 0601 0 A 5647 
0 14577 1£024 0 A 
1 14 600 Oti200 0 A 56 4 8 
0 14601 0 1470 2 R 
01460 2 00 0044 A ~ 6 49 
0 14603 00 02 00 R 5 65 0 
014 6 04 00 10 0 0 A ~65 1 
0146 0~ 114~75 R 

Ol4o06 
0 14607 
0 14 6 10 

(1 14611 
0 1·46 12 
Oi 4 6 13 
0 1 4 6 14 
0 14 6 1~ 

000000 
0 050 01 
0 ~40 50 

0 02000 
01474 7' 
0 02000 
0 14575 
0340 4~ 

:565 2 
~65 3 ll! 
:i654 1'( 

55:) :5 :'1! 

~6:;6 .. 
~i 65 7 • 
~ 65 8 * 
~659 ~ 
5660 liC 

5661 • 
:5662 • 
:5 6 63 • 
5 6~4 • 
~66 5 ~ 
5666 !f. 
:56 67 ~ 
:5668 .. 
56€.9 ll 

5 6 70 ~ 
"" 6"" • .._. ~ J. 

A :06 72 
• 
REGS 

A 
A .. ... .., 4 ..... 0 { 

:1& 7 :5 lr. 

A ~6 7 .6 
R 
A 
R 
A 

~6 7 7 REG1 
• 

:167'3 
0 14 616 024 0 4 2 A :5680 
01 4 6 17 0 0405 4 . A . 5 681 
01462 0 002 000 A 5682 

liC 

RE G£ 

PRO GRA M PAGE 96 LI S TING PAG E ( 

ENTR 
TZA 
LLRL 
SUBI 

JA N 

AD DI 

ADDI 

ADDI 

• JMP• 

EJEC 

4 
012 

07 

012 

02 6 0 

OH2 

NEXT 4-BIT DIGIT 

CONVERT TO AS CII 

RETURN 

THIS ROUTIN E ~ILL CONVERT THE T~O RIGHT-JU STIFIED 
DIGITS IN TH E B REGISTER INTO HE X AS CII AND STORE 
THEM IN THE LO CATION IND EX ED BY X 

CA~LI ~G SEQU ENCE 
LDB DIGITS TO BE CONVERT ED 
LDX ADDR or ASC II DAT A S TRIN G 
JMP M OH A 

RETURN 

EN TR 
LR L B 
Jrl PM 

LRL A 
STA 
JM P M 

s 
OH2 

8 
0 f 1 
OH 2 

0 , 1 
0 ' 1 

LEF'T-JUSTir Y DIGITS 
CON VERT FI RS T DIGI T 

PO S ITION DIGIT 

CONVE RT SECOND DIGI T 

ADD TO F'I RST OR A 
STA 
IXR 
JM P• OHA 

STEP DATA S TR ING I NDEX 
RETURN 

EJ EC 

THIS ROUTINE U!ll IHITIALIZE THE LO DU~PUT BUrrER 

CAl-LING SEQUENCE 
JI'IP M PB Uf 

IH. TURft 

E NTR 
LDAI 

..Jt1 Pf1 

DP. TA 
DA TA 
J MPW 

F: J EC 

01 20 240 

SAR 

:'36 
BUFR 
P BUF 

-

ASCII S P ACES 

lNIT!A LIZE BUFfER 

~DRD CD UtlT 
BUFF'ER ADDR 
RET URti 

THI S ROU TINE WILL DU"P TliE CONTEN TS CF TH E 
PSEUDO-REG S TO THE LD AS PAR T or THE TR ~ CE 

CALLED BY DATA LOOP PRO CESS IN G CD MPONENT -

MESS AGE FORMAT I S AS rOL t_O~S 
RO DDDD Rl DDDD R2 DDDD 
R4 DDDD R~ DDDD R6 ~ DD D 
R8 DDDD R9 DDDD RA DD DD 
RC DDDD RD DDDD RE DDDD 

R 3 
Ri" 
RB 
Rr 

DDDD 
DDDD 
DDD D 
D Il DD 

CALLING SEQUENCE 
J MP M REGS 

:~ E TURN 

ENT R 
TZA 
ST A 

j f•l p 1'1 

f '1 p 1'1 .._ I c.. • 

L. r. ,.; 

LDB 
LPL B 
Jf1P M 

REG6 
.-pn ·-
... ~ "·-
PE U F 

~EGG . ~ . c.: 
~ 1-12 

• • 

START ~ITH REG ZERO 

S P AC E 1-0 

IN ITI ALIZE LC BUf F l R 

ADDR OF LD BUrrER 

R E G I S T E R liU N B E R 
LEFT .JUSTIFI ED 
COI"l\IEIH TO r,·;:; ci I 

fUNCTION 

S3 00 

. ··-·--

4 22 ) 

S03 

S:0 3 

S0 3 

S 0 3 

$03 

... " . ' .,:. IJ .;_, 

S 0 3 

<:" Q '":' 
-.7 ·-· 

<"·,.. .... 
.~ .. f J ~ 
,... n ·~ .._'} r_, ~ 

s o~ .- c· .... ..!:· • ..,:. 

"' "~ .__, . f ... 

<("\ ,-. .., 
·.> .,: .:, 
~· , . •'"'I 
·.':- ... ,; . 

~ 0 .-, 
.,;. ..;. 
·~ n ... , 
•. :1> ..... ..:• 

...... f• . -· ·.!- • .. •• 

..... ('_ .-. . ;,. '-' .; . 

.,... 0 ~. 

-~· ~· 
c • n ... ' ., - . ~ 
~ f ' ':• ._.. ~ 

~Jj3 
.~ ,, ~. .::. \. .;. 

·::- (' --:. ..,:. . .... 
<:'· n "':.' • .,:. .; ._1 

S: (l 3 
' . ,~, .-. 
.;·. . . ..:· 

~- c .-, ....... ; .;:,. 
..... , .. ... 
. _ .. , l ... , 

'(" "' ~ .... ... .. 

..-. "* ":· -..:.· ... . . ... 
<:'"> • 1 ""· ._;. J. .:.w .- ... ,• . . :. ~. .:. 

.. :- ,.., ., 
.. · I _. 

.... r ..... 
~ .. .j 
. ... ... ? 
.... , , •-J 

... ~. ,, ..... 
_. .... ··"" 
,.., "'I .-, 
. ':· ·- . :. 
. '• ..... . .... 
. J ..... . ;) 
~ .. •.. , ... _. . .. . ... . 
..... ,·. ' ·-· ; :, 
..... f"- - . 
·.!- t,.t ·- · -.. - ·~ 
~ .... . ; . .-.. -, ., .... ... -~ 
... r ....., 
.,:.. ·-· .;, 
;· ( . ., ... · '· ..... 
, . . .... .-. 
.. ) ·-· .;. 

·-:-- IJ' ·-:. 
~: •J 

-f) "':' :- . ._, 

.-. ( • .-. .: .. -· .;. 
. . .... ...... . . '-' .;. 
. " ·-· • .. t .. i .,:. 

... ·. -. · .... 1.· .;, • 
- 0 -· . . .. . ... . 

05277 
0 ~278 
0 5 2 79 
0 5 2 80 

0 5 28 1 

05282 

0 5283 

0~2 8 4 

0528 5 

0 5286 
0 ~ 2 87 
0528 3 
0 528 9 
0 ~ 2 90 
O:i291 
0529 2 
0 5 2 9 3 
0 5294 
0529 5 
05 2'% 
0 52 97 
C "'• -::- n, r... ..... "- .. -~ 

Oa:- ·;:oqq ... . '- .. . 
0 580 0 
053 01 
0530 2 

0 53 0 3 
0 5 3 04 
0- c:- ..... 0 "' ·-· .;, ·-· 
0 53 06 
053 07 
Cl530B 
05309 

0 c::: " 1 ( • .... ..., .£ v 

0 5 :3 1 1 
0 53 12 
05 31:?; 
0 .,. .·, ' " ,.J .;.. ... •.•. 

0 "' ~' 1'-' ,..J ..:. ·-' 

0 53 16 
0 ~ ~:1 7 
,.. e;, -. .. ~. 
... ._, .j .L •,:) 

05 3 1 9 
053 2 0 

0 5 3 2 2 
U- "'l "':• '=' ·-:o .......... ~:.. ·-· 
0 '· ':• '=' 4 .. ._, ~ '-

0 53 25 
0 5 :;: 2 r.:. 
0 c: ....... """ .,. 

._1 .;. ( ... 

n C' ·':'1 ...... -. 
• ·-' .;. C'. ·"' 
,... e "=' .-.. f• 
lp' ._t .... .. ) ._! 

'J c::: ·~ ·~ I 
' " ~ .,,., •,J- -

0 ~ -':• ~:. ·.•· ._ ..... .._. L.. 

,.. C' "'"• ,-, ,.., 
IJ ...,I ·~ ..:1 ·~ 

0 5 ':• •j .:.1 
• ·-' -.J ; 

0 ~) ,..,/ •"j c;-
•· ._, •.,;I ,_l 

0 5 -. - .r 
._:, .j 1~.· 

(', c:' -~· .. :. .... !.1 ...J •,,' -.J ,· 

· c:- ~ ... .... ,.... 
IJ ' 

.. .. .... 
..... ··-· ·-· .. 

~ 5 3 4 0 

c. c:- .-. 4 • ..... • .,;.. J. 

0 c:' .... ... ..... 
._I .:.o ..,. 1 :_ 

Or::--.4 . ._, .;, .... 
,.J r - . .. A 
1 y ._, t't •t 
""1 L' 'J i ! r:.' 
•. '-' ·- ' ,. .J 

0534 (-. 
0 C':' .-. . .. - , 

._l .,; • ., ~ • 

n t.~· .. , ... Q 
• ._1 ,,: • ..., •• 

1)535 : 
OC' -- C'" •', 

...,t • .;t...J o' • 

0 C: ·">r: . 
... l ··' ..J • ·' 

0 c: r-, ~ _. ; 
• ·.JV.J · r 

0 "",? '~' ·- .._, .,_I "-·' 

• 



•., 

E .2 VORTEX Lt STING 

0 14621 
0 14622 
0 14623 
0 14624 
0 146 2~ 
~ 14626 
j>, . .. ,~ ..., 

1.- J. Lot C• C. ~ 

~il4 63 0 
0146 31 
·.1 • ~ ~· - '"' 

"" + -=· ..:· c. ,, • a. , . ... 3 
·-· 4 . '=· ..:· 
0 1 4 634 
C 1 4 6 35 

014~ 41 

006 110 
15 1 0 00 
0~~ 000 
"""'-lAA UU..J "t ~ .. 

005 144 
G1~031 
124 0 31 
00 5 01 2 
"""' ( '('!' 1_, .:. ~ .,i .l ... 

0 ""0"'' '-' c. v '·' 
0 14514 
00514 ,1 

R 
"' H 

A 
A 
A 
A 
A 
A 
A 
A 
H 

A 
R 
A 

~6 8 4 
- .... ,... IE" 
-.JO O..J 

56S E. 
5 6:"::7 
c: ... -o 
._1 b 0 v 

55 89 
56 90 
56 9 1 

5 c: .. ,.. 
·-· ";I ~ 

56 93 • 
•) 1 46~:6 
,• <l A C':+.., 
·. • • ..,. _, ._, I 

:~ : fl 5 4 0 
.~ 1 

J • 454 1 
·:< ! 4 £. 4 2 
0 1 46 4 3 
0 14644 
0 14 64 ~ 
:.: l4f. 4 C 
014 64 7 

l ,.,w .... 
v "'+ o .... • v 
'J 14 651 

044 0 22 
014 0 21 
0061 ::10 
CC 00 03 
001010 
014 6 46 
CO l CI OC 
0 :4 6 16 
002 000 
01547 0 
""OCI" t IJ ll • \:. J 

A 
A 
A 
A 
A 
R 

5 69 4 
... "' '"'5 .} v =' ._ 
:5 636 

56 37 

n - ..... ~..- ? 
.J ... ..,. ""' -· -.. _, 1 .• , ~ 
~ '"t Co ~' ,j 

0 0023(' 
n'4 "0i'. .... ... . """ -

R 
A 
R 
~ 
R 
A :i 700 REG3 

0061 .. .., h • 
..J i ' I..' .A. 

,., .. ...... .. ... ,...,.,"" '' ........... ...... 
..,,.~ c..-1"t uuu~o.: c.v H 

~!4 S~5 00 1 0 1 0 A 5 70 2 
•'"~- ... "'" .. ,.. 
U .L--tO ... IO ., .... ,c-..., 
U J. ""tO ..JI 

0 14660 

'' '4 "'" ' !.JJ. OO J. 

:) 146 62 
D1 46E. ::: 

:: J. <:- 664 
"4 665 
14t:.66 

0 : i.t667 
Ul 4S70 ,, .. ,.. _ .... 1 
.. , .1 ._,. C• r' 

"1·'6 ~ -. u .. ~ 'y .::. 
0!4 573 
')1 4674 
81 46 7 ~ 
''l A r-. t• 
~~· "T C.• ( j 

n14577 
014700 
.J! 47 01 
01 47 02 

014 70 2 
.~ . . , ~ ""' 
·-· ~ "t ,. '-' .J 
···: 4 70 4 

..... , ,..,, -
1.1..,. '=''-.' C r' .. 
,., ,., • ;o, ,... .-. "' - ,. ,., """ 
c.,l\,.l .l~IUI_I l i ...J I'l•..:::i 

01 4 6 1 3 R 
5? 0 4 

000 0 00 A 5 705 
11005 2€- p 5 7 06 
00020 2 R 57 07 

034 0 1 5 
0050 1 2 
01~000 
1"!- lllt ('lf"_'O 
v -=· ...,1 "" \.' 

005 3 1 1 
•. ~ 1"0-v'-' '·· , ..., 
014 67 7 
06 5 000 
0 0 ~ 1 4 .; 
001000 
014 670 

0 44 0 02 
04400 1 
00 1 00 0 
OGO OOG 

001000 
01 4 6 64 

A 
A 
A 
A 
A 
A 
R 
A 
A 
A 
R 

A 
A 
A 
A 

5? 08 
r: .• • ,., ..... .... u 7 

571 0 
C" - • .. _ ,, ... J.J. 

57i 2 
.,.., 1 '"' .J t ' ..:• 

~714 
571~ 
S 7 1 E . 
57 17 
571 8 
"" 71'.3 ...J< • .,. ... ..... n 
.J/'C. J 

5721 
-.,. ..... -..J 't'C.C. 

--- ... ..JI'C._. .. ..,. ..... .. 
,J ... c. .J 

~ 7'26 
~ 72? 
57 2'3 
., ... ~9 ...J ••• c. 

"'"' ""'3 ·J." ..... .... .. -... ... 
·-' I ..; • .., 

.. ..,..,"' 
-..'r .. •...J 
c...,~. L 
• _1 t ' ..:· Q 

~7 37 
c:: "?-...o 
....; (' <,J ._. 

c--. ..... ~ 
..J / ..:. ;1 

C'- ... .... 
.J , .. .... '-1 

5 74 1 
~~:- ."'·-' ,.· .... .:. 

• 
REG6 
REG7 
REG S 

* ... 
... 
)I( 

• ... ,.. 
• 
S AI\1 

lf . 

!If. 

C'"'"?A - ,. ·-' ( ' ... .;, 

01 4705 014 0 36 A 
014 7 0 6 054 006 A 
,... .. ~ ..,. , _, """ ,.. .... .., "'"" ..... ,... 
•.• J. "'t l V t' V '·' ~ t,.t .:1 '·' M 

J 1 4 ;-;- 1 0 0 C 0 5 4 f . R 
1'\ • ... ..,. ' • 
·. 1 - l'J..l . . ~ ~ . ..... 
• • • J. "'1' {' .L -:. 

01~ 71 3 

,. • • ...., eo ..... 
u 1 ._, ,_, ·-· ( 
,. e-~ ""'·• c:: 
t,) ._,I _1 1.) '"'T , • 

001 0 00 
A 
A 

:57 4 4 TRD 
5 745 
.:::""7 ... .1'" 
._1 ~· · ~ ~ 

C' .... .. .... 
...... I' ..,. ~ 
~ ~ ... ~ 
·- · .~ ..., 0 
c.· - ... . -. 
.,_J ... ..... ~ 

"IC ~ IM PRO GRA M PAGE 87 

ORAl 

! XR 
' D A '- H 

li DD 
TAB 
l n~ .L.• .C.• 

J t~P M 

I X ~ 

A r:A I 

1 ,, 7 
~ n <. 

J MP 

! •" .,. !I _.H ..:..,_ • 

·~--...Jn~"* 

D /' . ...... :-ti H 

DAT A 
D ~; T A 

TH! S IS 
C ALLI NG 
' '•' PM ~ ' ' 

·.-. l ... -r A -.., 
t\ATI\ 
.:.J~ . .... 

RE TU RI't 

TA3 
LDA 
' T' • -· '- ! ..! ~, 

DH R 

ST B 
1 -- ~ "" I M .... 
....Jnr 

IN~ 
I ' ·' R 

0151 000 

0 ' 1 

REG6 
RI:.G 7 

0 !1 2 
CH 

R EG6 
RE:36 
1'1 .,. . .... 
!'-+4 

ADD M! R 

... T O"· ,.. 
...:.. "'· ~ IN LO BIJFt£R 

RE GIST ER NUMBE R 
PL US PDDR OF REGISTERS 

RE GI STER CONTE NTS 
C Dt! V E R T T 0 A S C I I I If 

S TEP REGISTER NUMBER 
RE GI S TER NUMBER 
LSB' S OF NO 

~UMP IF END OF LINE 

LO 

REG2 CON VE RT NEXT REGI ST ER 

LCOU Tt21tBUFR OUTP UT L I NE 

REG 6 RE G NUM EER 

0 
RO 
BUFR +2 

A SU BROU TINE 
SEQu ENCE 
S AR 
COUN T 
DAT A ADDRE S S 

$ AR 

0 ' :< 

0 ' X 

S AR 
S AR 
0 

L I MIT 

,.., , .F· ·· ~ 
UUI • .. J t .. . ,- " .. ...- : •, "o'E llC.. i \f - 1 

RE GI S TER Nl: MBER 
ADDR OF FI RS T REGISTER 
AD DR OF LO BUFFER 

TO STOR E TH F ~- REGIST E R 

GET 
PUT 
GET 

ADDRESS: CF CALL 
A-REG . I ti TO B- REG. 
COUNT 

GE T Dc; TA ADDRESS 
DECRE NEtlT C O L; IH 
. JUMP IF EtiD OF C OUtlT 

STORE ' A-R£ GI S TER ' 
I tiC R C.:~ E IH r A i A ADD~- E S ~ 
K E :: ...,r 'Y ,... ... , .. ..._, .-

- J " t J. I 1 
1
-

AD ~IUST 
RE TURr·: ADDF;:ESS 
RET U R ;·{ 

E~loR Y PO INT 

0 Etl ~ ~--• r;, I 

~ .o~· •• ~ ·-··. J. 

IS ~ SU BROUTINE TO 
THE GIVEN TRACE 

THIS 
~l!TH IN 

"E- ~" EN ... E ..::. (,;,(\,.t t, 

T -·"'=" T " -.. 

CHECK IF THE 
B O L!~I DAR 1 ES 

CONTROL 

LI ST ING PAGE ( 

REPEA TE DLY 

STORE ADDR£SS I~ 

CALLIN G 
Jr~!:\ M 

F<ETU RN R ... ,. . c. t.J PD S-r: O TRA CE ~ REu rtEG- tlO TRACE 

L DA 
S TA 
, •• • J I 
._ !..• "• 

J i'i p 

TR~ ET 
T F~S E TA 
?"> ,..., r. "'" ,I I ;':. •J 1' 1 

~f F: D ~ ' 1 

T F.'C 
• . ' 1 

S ET 

h'E "~ ll AI 

·~ ::.: ·• [ .,;. n •; 

RETURN 

,-. t'~ ,;.. -.,..,n 
1_.. t_. ...:> M J..' 1.' ' 
~~~~r'\ ,...IV'T 

'-· \.' 1'\~ ~ ·· J 
,... c ... ·-· .;:. 

~ 1 "' -- . ... " .l"'t o l..J 0(;000G A 5 75 0 
OO E, C· 3 ·:: A 5 75 1 

T RS ETA E'"lT R .. Ul >: <:: > t:· U E "" ~ .,) ... ..... _ .~ 111 > NTR " 
- ' .. I 

0 • ,<I ~ 1 6 ... . , l ' -... .. ... -, .. ., 
1,.1 1 ..,. , . " l ' 
n ..... ~..-. ro 

'·· J. '"T ,.. t.. ... 
• J .~ ~""'" t "'tiC . .&. 

·" ,.. ,, C"" • • • ,..., v v .... ..... . ... ;_, 1"-. 
,...-,.., .... ,.. ...... 
._. c. ( '·' ll ~_! 

0 n • 0 ' .. 
I \,1 b J. •-=-

• l 

.~. • ... -, - .-, t\ " '"' ... .., . .... r-• 
• ' J. - t ' ~ c. '·' ·~~ .... -.,. (' .. 4.. f':, 

"" .. ·"' .... ""' .-... • J. ""! : c. .;, 
'"" ' ··~- .. 'J .1. ""t I C. ..,. 

""'C l " \t lf1 · • .. · 

" 14 .,. ·' I.J , .. ... 

A 

~...,. C'..._ 

·-' •" .... c. 
c:' ~C"-"'.\ 
· -· / .,_1 .~ 

..- R '~ 1 .... 

l r i< I 

' -... 
L. j_! " 

LT.:A E 

t r . ""'!' ... · ...., ·~ 

~ ··-· --~- .- -· .. ··- . . "' 

DROM 

PP AG 
7RC.C £, 2 

·-··---- ·- ·- ... 

,... 'J ., o ..- '·' T ._.J :'" t.. l l 

IF" ~,.... ........ E 
I f"''o t"1 t_.. 

. ·-· . . --. . 

PAGE AT 

GF F 

S TART OF ~li C~O 

F'O R THE C tl"'-'~="hi T - ~. • -I 

...... -- -· ~ . ... 

D 
D 

D 

• 

4 2 3) 

E. 
E. 

<" ' .•• ..!:• 1,1 .,:. 

$03 
~ "t ·:· -~ .., .,_, 
.("' ,.. ":• 
·~· v .... 
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4" •• • .- . 

~ ·- :· 
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~ -· ·-
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~ .... ._. 
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0~35€-

r, C" ":· L ~ 
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'·' ._, ._. I..• · - · 

0 t ~ r ,., 
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I) .. ..,_ 7 t"• 
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.... ... . . 
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<" ,· , ·: · 
~ 1.; .... .. ,.., ..-. 

' l • ...:· 

.... f~ :· . . . ' .•. 

.; ::1 ~-
- -.":" 

, ': I I • • • 

·' ' l'o .-, -· - ·-· ... r .-. ._ ... ~ .. r~ ... .... . • - .· . .... . ....... .. 

, .. , e .-• .., ~ v .... •..;.. ,,. 
Oc;·-, , .... 

J ..,:j i' ... • 

O
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(. c: .-• . · . •'J •. _, ·=· -=· • " ~- -.. -.. '·' _, .;· =' l. 

.. ~ ·:· ·=· .:t 
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o' l C'!' ... , , .. , '"'* 
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E.2 YORTE~ L I STI~G 

0 14725 
0 14726 
0 14727 
0 .4730 
0 14731 
0 14732 
01 4 733 
0 14734 
0 14735 
014736 
0 14 .,. ':'? 

" ._. i 

0 1 4740 
014 741 
01 4742 
01 4743 
0 1 4744 
:)1 4745 
01 4746 

0 14747 
0 14750 
0 14 7~1 
01 4752 
1,., ..... ---.,1 J. ... ,. ..... ...:> 

"" . ... .... -4 •Jl.'"t~...J 

0 147:55 
0 147~6 

01 4757 

0 14 760 

314761 
0 1476 2 
0 14763 
C 14764 
01 4765 
0 1 4766 
0 14767 
0 1477 0 
(;1 4771 
0 14772 
01 477 3 
01 4774 
0 1 47 7:5 
0 14 7 76 
0 1 '17 77 
0 1 50 00 
0 1 500 1 
r; 1500 2 
01~003 
:.: 1 500 4 
( i \ 500 !'5 
'; 1500 6 
0 1:50 07 
' 1 ' -nln t..l .. ) ·-· l.i 

0 1:50 11 
01::5012 
015 018 
01~014 
01 50 1 5 
0 150 1 6 
0 l 50 1 7 
01:50 2 0 
015021 
01~022 
01~023 
(; 1~ 0 24 
01~ 0 25 
01 :5 026 
01~ 02 7 
0' 1 50 3 0 
015031 
015 03 2 
O•O: ft.., .., 

.&. ..J u ~ .;. 

0 1 5 034 

5755 
57~6 

015045 A 
006146 A 
012126 R 
001004 A 
114715 R 
006 016 A ~7::58 TRA 

57 59 
5 7 60 

5761 

0 1 2 1 32 
14504:5 
001004 
1 14715 
001000 
11471 5 
005301 
00 1000 
11471 5 
000000 
00 10 00 
014705 

R 
A 
A 
~ 
>'1 
R 
A 
A 
R 
A 
A. 
R 

5762 TRE 
5 76 3 

• 
5764 TRSET 
576:5 

5766 
~ 7 67 .. 
:'i768 • 
57 69 ~ 
5770 !t! 
~?71 ,. 
~772 !If 

5773 • 
:57 74 • 

0000 0 0 
00 2 0 00 
014575 
002000 
015 47 0 
0000 44 
000 2 00 
:J O lOOC 
1 14i"4 i 

A 5775 SPAC 
A :5776 
R 
A :5 ;.'7 7 
R 
A 
R 
A 5 7 78 
R 

• • 

5779 * 
~780 
:5781 • 
5782 • 
5783 !f. 
:5784 • 
5795 • 
:5786 • 
:5787 • 

000000 A 5788 TPFR" 
~789 

00 2 000 A 
0 1247 0 E 
1 00000 A 
002 405 A 
0 15 6 00 R 
00000 0 A 
000000 A 
014 1 2 1 A :57 90 
0020 00 ;.1 :5791 
0 1:5 130 R 
05 4 061 A 
064061 A 
02 4115 A 
02 6 000 A 
036000 A 
006 020 ~ 

0 1 5060 R 
002000 A 
015\15 R 
01::4 1 07 A 
0 26000 ~ 
036000 A 
006020 A 
01:5065 r<: 
002000 A 
0 l :5 1.1 ':' 
027000 
0 1 6 000 
001010 

R 
• J. 

5?92 
"'?C4? .,_1 I • ' ,_, 

5?94 
5795 
!'57 '96 
5797 

5 ? '38 

5 799 
5SOO 
5801 

.:seo2 

5803 

,..,..r, . 
.._1 ·~ -· "'+ 

01 ::; 023 R 
006030 A 5 807 
015102 R 
oot ooo A ~soa 
01~02 ~ R 
0 0 6 0 3 0 A ~ 80 9 
01 ~1 06 R 
006 0 2 0 A 581 0 
01 5072 R 
002000 A ~ 81 1 
015115 R 
00€.010 A ~S12 
0 0 0001 A 
... fl< A ~ .. .. 

v .J ..,. ·- · ...J ~ 
1) 0 20 00 

A 5813 
A :5814 

D 1503~ 0 1 !547:': ~: 
O l 503E· 0 00031 A 

PROGRAM PAGE 89 LI ST ING PA GE < 

CURRENT CC S ADDR LDA 
SlJ BE 

F"IL1d 
S TRTRC•2 AT OR BE YOND START TRACE ADDR FOR PAGE 

JMP~ 

DECR 
JMP • 

ENTR 
JM P 

EJEC 

TRSETA 

EN DTRC•2 

fIL l d 
TRS ETA 

TRSE TA 

0 1 
TRS ETA 

TRD 

NO - SET TRA CE TO END ADDR 

END TRACE ADDR ~O R PAG E 

CCS ADDRESS 
YES-DO NOT TRACE 

RET IJR tl 

SE T FO R NO TRACE 
RET URN 

INITIAL ENTRY FOR EA CH CCS WORD 

THI S RO UT INE WILL SPACE THE LO 

CAL LING $ EQUENCE 
JM PM SP AC 

RET URN 

ENTR 
CALL 

CALL 

JM P • 

EJEC 

PBUF CLEAR OUT PUT BUFFE R 

LOCUT,3 6•BUFR SPACE LD 

SPAC RET URN 

THIS ROUT INE HANDLE~ TOP OF FORM AND ST ANDARD HE ADE R OUT PUT 

CAl.LIMG 
CALL 
RETURN 

ENTR 
F':.JNC 

LDA 
.-A LL ·~ ... 
S TA 
$ TB 
LD B 
LDB 
'-D X 
LDBI 

JMP M 

LDB 
LD B 
LDX 
LDBt 

.It·! PM 

' r. B ,_ l..; 

LDA 
J~Z 

JMP 

LDXI 

LD BI 

LDAI 

ST A 
CALL 

... 

SEQU ENCE 
T PFRI'I 

LOD~ B•LD•O 

PG NO 
BtH~S C 

HDR +4 
HitR +5 
DATE 
ft ·::> .. ' ._ 
r· • 2 
H'' R + i" 

.,. <=· '=' T 
: • •.J. 

J n'> ... ·-
(!!2 

0 ' 2 
HDR +12 

TP ST 
r. V ,. T 
.,:... ' . : 
0 ' 2 
~ ~6 

T P 11 a~ 

~+4 

TP VDR 

i1DR +17 

TP ST 

1. 

• '1 , ,. "'' E ~ .. l.. 1 t1 

:. rJ OU T,25,HDR 

. PA GE liU I'IB ER 

HE: r: DEI? AREA 

ST JRE 

HEADER AREA 

ST ORE 

S'( ST EM tLA G 
1/D RTE:-< 

MDS 

VO RTEX 

HEAD ER AREA 

STOI':l 

RE SET LINE NUM BER 
nUTPUT HEA DER 

424 ) 

E. 2 ~*~lf:JEII!lf:" 
D 03 0~427 

D 03 05 42 8 

:D 0 3 05429 

$03 

0 5430 
05431 

0 :54 32 

E • 2 "' :•: ;., ll liE ll! liE * 
E. 2lf-*~ • :o: ~*ll! 

"' !1 .-, ._ .. '" .;, 

S 03 
S C3 
<' fj '=' ._... . ._, 

~· f'l ~· • 
• .,:. \J ..... 

05433 
05 434 

05435 
05 436 
05 437 
05 43 8 
05 439 
05 44 0 
0 5441 
0 5442 
0 5443 
05 444 
0 544 5 

0~4 46 

C54 47 

S03 0544~3 
·~· (' ~. . . . ' .,:. 

<::' ,., ':• .... .... -· 

.-. ,., ..... 
·-> ~~ ...:.· 
<:" ( • ·: · .,; ... . •. 
·~· I"J •') ._.. . .. 
,. •) .-. 
.... • •..J . "· ... , .-. . .,;. _, ..... 

.. -:. •'t ·':· 
... . •.· .... 

~· ,, .-., 
..:• OJ oJ 

. ,., ·':· ._ .. ·.· .. • 
<"• .-. "':• 
• .. • ._t 

<'• (1 ,., ., :. . ..: 

.t>• ,.. .. .. 

..:. ... · ·~ 
":'' i ":· -... -· 

...... -. ·'"' . .::, ·-· .; . 

" 1~1 ·-:· ._... . ... 

·.•· ... -, . :· .... ..,) 

... ~ ...... 
~· .... ..:.· 
:· ... , ..., 

._;. •J 

- - . 

05 44 9 
05 4~5 0 
054 51 
C5452 
Gc:'.1C"-'"' 

.J'-t...JV 
('l o::- 4 o::- • 
"..J .J -.J t} 

0 "' 4"'"' ,.J ._r .J 

0 t:: A r::' C 
..J""t....J~· 

05457 
0545:::: 

0 546 ·::: 
,-, ~ 4 ,; ,, 
..;w v -r 

C- ... <: •. 
!J~·J·J 

(!5 d.f-, (. . . - .. 

... , 0:: t! ..:: '? 
•: .. ,• '(o..Jo' 

U•t C: . t 0:: o:) 
...... .,. •..J ·-· 

... , ::: ,; .c: ..::. 

.... ·-· -y ·- · / 

U-· ~ 4 7 :"' 
·-• 1 t) 

i• s 4 7 ~ . -- . -

0 5 4 ? ? 

C~i 47.:: 
r. t::' • • ~ .. 
J J L.:· l L.t 

0 r.· r -. ., 
y ; .·· J 

,.1 c ·• -, ., 
.... .Jitt' l 

0 c:: L . ., .-• 
... J . ; 0 

(J r:" ,i .... ,-, 
...,, • ·::> '· 

~!54 8 1 

05482 
0 54B8 

• 

• 

• 



E. 2 VORT£ M LISTING 

O l:i03 7 0 1~ 0 :51 
01 :5040 00 2 0 00 
111 "'<,., 41 'J · <J"" ,. 
0 1:} 0 4~ 
01 :5 043 
01 5 04 4 
0 1 5045 
015046 
01 5 047 
.:: 15050 

0 1 5 0:51 
0150~2 
C l:S 0 :5 3 
0 150:54 
0150 ~ :') 

01~0~6 
0 150 :5 7 
o 1 ::.o e.o 
0 1 50 61 
0 15062 
0 1:S OE·3 
01 :5 064 
0 1:5 06 :5 
0 1 :5 066 
01:5067 
!) 1:5 0 70 
01 :5 0 71 
0 1 :5 0 72 
0150 7 3 
0 1 5074 
0 4 ~ t"\ 4011 .. 

J....J Vr..J 

0 1 5076 
0 1507? 
015100 
0 1 510 1 
0 15 1 0 2 
01:5103 
:) 1 :51 0 4 
0 1:51 0 :::1 

0 1:510 6 
"' ' "' 10"" '. ' ! .J I' 

0 1 5 1 1 0 
0 1 5111 
0 1 ::; 1 12 

0 15 11 :3 
0 15114 

·) 15115 
0 1 5 11 6 
0 1511 7 
I) 1 5120 
!J 1 5 1 2 1 
. , .. IC" 1 .., ... 
·•• 4 ·-' c. c:. 
0 1 5 1 23 
0 1 5124 
~ "'-='" """C" ._, .L _, l. c: •.J 

01 512 6 
I~ 151 2 7 

01 51 30 
0 1 5 1 3 1 
IJ 1 51~:2 
0 1'5 1 33 
0 151 34 
0 1 :S13 :S 
0 151 :":: 6 
0 1 5 1 27 
:·1 1 ~ 1 ~ n . .J .... 

i.1 1:S 141 
(1 1 5142 
""""' .... _ 
V.t..JJ. '"'t •j 

0 151 4 4 
0 1 5 14 5 
0 1 5 1 46 
•'• 1 C' 4 .. .., 
1,.1 ...J J. ..,. , 

0 1 5150 
0 15151 
,, 1 C' .. 1:" ""' 
'- ' ···' L ·-' C. 

01 4 :57 ~ R 
00 20 00 A =.iSl6 
0 15 470 R 
00 000 1 A 
0002 0 0 R 
0 4404 3 A 
0 01 0 00 A 
114 760 R 

:5 8 1 7 
5 8 18 

1 202 4 0 
1~ 030 1 
1 4 3705 
1 2 0 240 
14 230 4 
1 42.304 
1 202 4 0 
14 67 1 5 

:5 8 1 9 
A 5 820 
A 

.. - .... -~ o· J. C..Ir' "'i' 

1 4 22 5 7 
. .. 4 ...... . 
.L ...,1 I ..:1 .1 

1202 4 0 
14 ::53 1 7 
141316 
14 07 1::S 
14 2 64 0 
1 202 4 0 
· - o ~~-.1 C:. ..:> C. ~ 

154723 
1 .,. ........ 0 .,. 

""' c . .:· ..... 
· . 6,. ·o .L .., O 't 

1 202 4 0 
1467 1 1 
14 1723 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

• 

• 
HDR 

14 471 ~ 
120240 f.l 
14671 7 !=l 

1 516 4 0 n 

~821 TPMOS 

1 202 4 0 A 

I 20 3c 6 A 

5822 
~ 8 2'3 
58 2 4 
:58 2 5 

TPVCit 

TP VOR 
1477 2 2 
1 52305 
1 5 4 2 4 0 
0 00000 

100 0 0 0 
100000 

0 00000 
0 150 0 C 
056 0 00 
01500 1 
05600 1 
0 1 50 0Z 
05 6002 
0 1 .. ~.~-· .·.J•.•v ...:• 
(:56 0 (:3 
001000 
11 ~1 1 5 

000000 
1)060 3 0 
0 1 ~215 
0 54 0 5 2 
00 ~002 
014 o :; o 
14!i 000 
00100 4 
o t=-14 4 
00 ~12 2 
001000 
01:513 6 
1 2~0 0 0 
054 0 41:' 
005021 

.. A 
A 
A 
~i 5 8 26 

5827 
~ 828 

PGNO 

E 5 829 
E 5 830 

SS 3 1 
A 5 83 2 
A 5 833 
A 5 83 4 
A 5 83 5 
A 5 836 
A 58 37 
A 5 83 8 
A ~ 839 
A 5 8 4 0 
~~ :5 8 41 
R 

~ 3 42 

DA TE 
JO E 
• 
TP ST 

5 843 • 
5 8 44 • 
~ 8 4:5 • 
5846 • 
5347 • 
:, a4a "' 
5 8 4 ~ !I! 

:I S:lO • 
A ~ 8:51 BNASC 
A 58:5?. 
R 
A 5 853 
A 5 8:1 4 
A 5 8 :5~ 
(t 5856 GE T 
A 5 8 5 7 
R 
A :5 8 :58 
A 58 59 
R 
A 5 8 60 GET2 
A 5 86 1 
A SS62 

124 0 4 7 ~-. 
055001 A 
0053 4 4 A 

C:•""'<' · ... 
._,oo-~ 

5 86 4 
5 865 

''O C' "" 4 ·' ·" 5 '"'b' " \.' ·-• .:;. ""t r1 o ~ 

015153 0 050 4 1 A 5 867 

JMFM 

CALL 

DATA 

DATA 

If F' 
DATA 
IF F 
DA TA 

DATA 
E>:T 
EXT 
DA TA 
DATA 

ENT R 
LD A 
S T A 
LD A 
S T A 
LDA 
S T A 
LD A 
S T H 
JMP ~ 

EJE:C 

P BUF' 

LOOUT•1•BUF'R 

PGNO 
TPFRI't 

• PAGE DDDD 

• MOS • 

VORTEX-2 
' VORTXII' 
VORl' EX - t 
' VOfHEX ' 

0 
SDATE. 
$ J 0 B · " · · 
<SDATE)* 
($JO B)W 

0 ' 1 
0 ' 2 
1 ' 1 
1 ' 2 
2 ' 1 
2 , 2 
3 . 1 
3 , 2 
TPS'T 

. ; I ' 

PROGRAM PAGE 89 

CLEA R OUTP UT BUFFER 

- SP ACE LO -

IN CR PAG E NU MBER 

MM / DD IV Y JOB NAME 

t·cURRENT PAGE NUMBER 

CHAR 1 - 2 

CH AR 3 -4 

CH AR ~-6 

CHA R 7 -8 

COfiV ERT CONT ENTS Or A REG TO ASCII DEVIMA L 

SEQUENCE 
B iliA RY 
BNAS C 

I 

CALLING 
LDA 
CALL 
RETURN RE SU LTS IN A AND B 

ENT R 
LD XI TABL+S 

~ HI PUT 
TZE 
LDA 
SUB 
J AN f 

IBR 
Jl'lP 

PUT 
0 ' 1 
GETC: 

GET 

0 ' 1 
PUT 

INITI P. LIZE POINTER 

ZERO ACCUI'1 
GET REMAINDER 
DI VIDE BY S UB 
EX IT IF NE G 

INCR RESULT 

ADD BACK DIVISOR 
SA VE REMAINDER 

LISTitiG PAGE < 

SY S TEM MI CS IM' 

AD D 
ST A 
TBA 
A [ l D 
ST A 
DXR 

CO NV ERT RESULT TO ASC II 

D '' r , 
r. "'· TXA 

ZEROB 
1 ' 1 

ARE l-IE THRU 
'" • • • I 

-.. 

... - .. ' . ~ ~ -- ... ....... - - . 

• 

425 ) 

V2 
V 2 
V2 

S 0 3 05 4 84 

"' n ":• ..,:. v ..... 

S0 3 
S 03 

0548 5 

054 86 
05 4 87 

S 03 05488 
S0 3 0 54 8'3 

S03 0 ~4 90 

0 :3 
,., ·-:> " .~ 

C3 
("'" t'o ... 
...:. lJ .:..• 

'\' lc' '71 .... ~ ·J 

S:03 
S C; :3 
S 03 
... u·· .-. 
~· .;. 
<:"" ,. , .-. .::· ,_. . :· 
S03 
<:· L.l " ._.. ·-· 
.,.. 0 -. 
~ .j 

$ 08 
C"• ""· -·.~· lJ ..:· ,.. 0 ... .:. .,;. 

S 03 
~ (-• .... 
.,:. -· ..:.· 
"' .. n .-, . ~· ... , .;;. 
-· c· -· ' . . .... ' .... · 

~· l"l ~ 
.,.;· ·-· ..... 
•••• -. ·:I 
· !- 'J v 

\-.. -, ·':· 
...,; ·-· ·-· 
<' l'l •• , ...... . ..;.. 
·. i l ' J 

..;:. . ·-· 
~- .-, -~· .• ·-· ·-· 

...... ... , ·:· 
-~ . .' ·-· 

.. -. 0 ~. 
' -·- .... 
$0 3 

... •, .., 
~ 1. "-' 

.......... 

.,:. ··' .:;. 

.,.. 0 -· .> • ..J 

$ 08 
S rj ;2: 
.. -. (· -~ 
...... ;J .;. 

.. - r . Ao 
·.!- u ·:J 

s: 0 -=· - .... 
~ "' . 
~- ·-· ..... 

0 54 91 
05492 
0 54 93 
0 5 49 4 

05 4 9 5 
05 4 96 
0549 / 
05 4 9~1 
O<'o 4 Q'J ~ . . 
0 ... "' ,. . 

..J ·- ' IJ o) 

05501 
Ore:-•,.. 

·-' ·-' IJ r.:: 
0 c.- "" n .. , 

·- ' • .J .. .;. 

0550 4 
o~ :;o ~) 

0551..i6 
05 50 7 
OC" t=.flp 

"'-' -- -~ 
0550 'S~ 

0:.510 

0 55 1 t 
055 1 ;:~ 

0 ee 1-
··' ·-' .j 

0 551 .1 
, "' 51 '-1) ._1 . - ~' 

05 ~i1 ~, 
05 5 1 7 
0:5518 
0 ~.:; 5 1 ':1 
05520 
0 5521 

05522 
0 552 3 
0 5524 
05525 
05 526 

O C' c: .-.. . ._) ...., .::. ( 

0 r· 5 ...., ,., 
._) . ..:. 0 

05 5 2 9 
0553(1 
05531 
Oe"C""'t ' '\ 

._.r ·-' ,:J 1':. 

05 5 ;'3 :3 
'<' C' 34 IJ~•·-' · 
Or.:' C ""O: 

. . . . J ·~ ._, 

0::5 53 6 

• 



E.2 VORTEX LISTIHG 

A 5868 

5869 

5870 

5871 
5 8 7 2 
5873 
587 4 

015 1~4 
0 1!1155 
Ol:i1~6 
o .t.sa s~ 
01 5160 
0 1 5 1 6 1 
Ol5 16c 
015163 
0 1 5164 
0 1 5 165 
015 166 
0 1~1 67 
01:5170 
0 1~171 
0 1~172 
01 51 7 3 
0 1~174 
0 1~17~ 
015 176 
0 1. :517 7 
0 15 20 0 
0 1520 1 
0 1~2 0 2 

R 
A 
R 
A 
R 
A 
A 
A 
A 
R 
A 
A 
A 
A 
A 
R 
A 
R 
A 
A 

006140 
01:5 20 :5 
00101 0 
0 151 62 
00 1 000 
015 13 4 
0 1 4023 
124033 
0 :54021 
0 06 0 30 
01 5 2 06 
0074 01 
0 1:5002 
0042~0 
115000 
00 1 001 
0 15177 
0 01 000 
1151 30 
00 501 2 
007 4 00 
00 6 030 ~ 

:587:5 
5876 
:587 7 
5878 
5879 

PUTLP 

,, • ~ 2 0 .... 
V l-' ..:> 

0.1 .. ...,1 ..... 
.J c ~ R 

5880 

5 88 1 
5882 
5883 

5884 

~3 8 :5 
5386 
5 8?.7 

TAIL 
PUT 

0 1:5 2 04 
0 15 20 :5 
,) 15206 
015 2 07 
0 152 1 0 
01 :5211 
0 1~ 2 12 
0 1:5 2 13 
0 1~214 
0 15 21 :5 
0 1:5216 
0 1~217 

0 01 000 A 
01517 0 R 
00 0001 A 
00000 0 A 
0 0001 2 A 
00000 0 A 
0 00144 A 
0 00 00 0 A 
0017:50 A 
000 000 A 
02342 0 A 
0 0000 0 A 
OOOC:6 0 A 5 8 88 ZERDB 

5 8 89 
589 0 • 
:5891 • 
5 8 92 .. 
5893 • 
5 894 • 
5 8 ~:5 • 
~896 • 

A 5 8 97 Stl" 
A :589 8 ., 

'J 15220 
0 1:5 2 21. 
0 1:5222 
0 1:522 3 
1) 1:5224 
0 1522~ 
0 1~2 2 6 
0 1 5 2 27 

0 .. . 0 

000000 
0060 17 
012:727 
00101 0 
01523 5 R 
006 0 1 7 A 
0 1 ~2 2 0 R 
0 54 0 72 A 
001 0 0 0 A ~ · - ~""'o ... ' .&. ..J c; ..;, 

0 . . ......... 1 .1.'-''C..., 

0 15232 
01 5 233 
01:5 23 4 
01 :5 23 5 
01 :5 23 6 
01:523 7 
01 5 240 
01 5 241 
01!.2 42 
0152 43 
01:5244 

01~3 23 
0 :5406 4 
0 £4 0 64 
07 4 064 
0 0 6 0 2 7 
00 1401 
0 1600 0 
0 010 04 
0 1:5 2 :52 
0140 :53 
0 010 0 2 
0 152:52 

"' R 

R 
A 
A 
A 
A 
R 
A 
A 
R 
A 
A 
R 

01 :5 2 45 0 0 2000 A 
U l 5Z46 0 107::.17 E 
015247 00 1402 A 
::J 152 ~ 0 0 00 3 75 R 
01 5 2 51 . 00 0044 A 

5900 

:5901 
5 S 02 

5903 
:5 ·::: 0 4 
5 'J 0 :5 
:5906 

:590 7 
5903 

:5909 
:5910 

:7911 

· ) 

• 

S l Iftl 

0 15 2 52 0 06 010 A 5 9 12 Sllft3 
01 5253 12024 0 A 
U1 5 25 4 00 2000 A 5 9 13 
01 5 255 0 14702 R 
0! 5256 0 00044 A 5914 
ot5e57 ooo 3 74 R 5 9 15 

015260 002000 A 
01 5 26 1 0 14 7 62 E 
0 1526 2 100 0 0 0 A 
01 5 26 3 0 1 0002 A 
0 1526 4 0 15 3 13 ~ 
01 5 265 00 0 0 0 0 A 
0 1:52 6 6 00 0 (! 00 A 

• 

:5916 SII"J 

:5917 SIS 
o· 1 :5 2 e. 7' o o 2 o o o A 
0 1~2 70 01077:5 E 
0 1~271 01 5 26 0 R • · 
Ol:527C:: 0 15 2 76 R 
015273 0 1246 3 R 
0 1 .. ~ ..,4 0 1~• ""c. 7 6. R ·-•C.f -

015275 0"1'~2 67 . R 

PROGRAM PAGE 90 LI STING PAG E < 42 6> 

SUB I 

' JA Z 

JMP 

LDA 
ADD 
STA 
LDXI 

SCF' 
LDA 
LR LA 
ORA 
J OF' 

RET U• 

T AB 
ROF' 
l.D X I 

J HP 

DA TA 
DATA 
DA TA 

DATA 
EJE C 

TA!L 

Gt:T-2 

PUT 
ZEROB 
PUT 
PUT 

2' 1 
e 
0 ' 1 
!1!+4 

:BNASC 

PUT +4 

P UTL P 

1 

VES 

NO 

CONVERT UNITS TO ASC II 

ASSEMBLE 4 ASCII CHAR 

MORE '? 

NO -RE TURN 

DO AG AIN 

0 STO RAGE 
1o .o.too.o.tooo.o.1 o ooo,o 

c 2~. 0 ASCII ZERfl 

THIS IS A SUBROUTINE TD READ AN REC ORD FRO M TH E SI DE VI CE 

SEQUENCE 
S I It{ 

C'ALLI"G 
CALL 
RETURN A,J,X REGISTERS RESTORED 

ENTR 
LDAE . 

Lil AE 

ST A 
JM P 

MEDIA 

S1I t't2 

S I IN •• 

PI IN 
PI IN+ l 

STA S IINA 
S TB S IItl l 
ST ~ 
L DB E 

LD A 
J AI'I 

LDA 
J AP 

LDAI 

JMPM 

DAT A 
DAT A 
READ 

STAT 

SII NX 
SYS T 

f.l ' 2 
SII N3 

~IF' LG 
S II N3 

0 120 240 

SAR 

Z6 
B LI F'I-1 
I NDC B,SI,Od 

• 

JUMP IF MEDIA = SI 

SET UP RETURN AD DRE SS 
GD TO READ FRDM PI 

SVSTEM FLAG ADDR 

JUMP IF I'IDS 

JU MP IF NDN - RM D 

l!LANK-BLA NK 

INITIALI ZE I NPUT I UF'F[R TO BL ANK S 

READ I NP UT 

.•.. 

. . 

S03 0 55 37 

S03 05538 

""· ··u· "=' •.,) ._, 

S Ct3 

S0 3 
$ 03 
s 0 :;: 
\' u·z ·:· ..... ·-· 
S 03 

... 0.., .:;. ..... 

... 0 ·~ .... . .;.. 
"' 0 ·~ .... ..... 
s 0 :;; 

~ ;"' . ..... 
~ v .. :. 
.,. n ·:• 
..). L• ._, 

'"'C .... ..;,. I . ,, 

$ 03 
~ ... :" . ., 
~ ... , ...., 
C • 1'"1 ~~ 

~ .._.: ..:· 
S:03 
$03 
,, 'J .... 
·~ .,;:. 

S0 3 
S03 
'•' ,., ':• 
.;:,. - .... 
c ,.. ~. 

·' ·.• ..:· 

"' Cl .-, . ... .,:. 
..... ,·, .-. 
..,) ·-· ..:.· 

.... ij ~. .... . .,:; .... . · . .. , 
~ v .,:. 
C"' ,-. ..... 
..,:. u .;. 
:" ('o ·:~ , :- ._! .._, 

... (' .... - .. ~ . ~ 

05539 

0 5540 
0 55 4 1 
0554:? 
0 55 4 3 

0 5544 
05 545 
055 46 
05547 
055 48 

055 4 9 

0 5550 
(155 5 1 
0 5::.!32 

055~4 
I..)

C"CC't r.:' ._. ...,, . ..) ... } 

0 55 :56 

05560 
05561 
055S2 
0 55 62 
0 c:' <!' C ·I 

... J.Jo .:t 

~' .. .-.; 6 R 
y .j '-" ·-

Or:c;·6 .... .... • ._, ;1 

Cl "' C' '1 ••. . ..J..Jt .... 

0 r: ., .. , t 
.J ·-' , . 

05 57::· 
0 oz; 0.: 'l ~. 

'OJ ..... • -· 

.., . .., o c:- C"'~,.. 

~ •-· .;r "-~ ·- ' 0 . 

:s
~ ., .~. 

, e.. '-' 

{'·• ,~. *":• 
..... ·-· ..... 

0 ~ 53 1 

rl I;' C' •J ··~· .. ..,1 • .,.I ._, , , 

0 C' "\ 8'~ ' ·' . . . .. 
•"J' e;: ..:;,. ::.·· •i 
~ ·-· ·-· v ''( 
( "'"' 8 ... l v .J · '-' 

C.1 03 05586 

• 

• 
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I 
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E. 2 VORTE X L IS Tl~G 

O l:l c7 ~ 
O l:'i2?£> 
..... 1 c: ";,) ..,. .,. .., ... ' , 
I) 1 ~3~ 0 
0 1:1 301 
n •c:: "'C "" OJ.&....., ... '-

f't 1 ~ ~ o-:· 
· -· ... ·- · '\J - ..... 

0 15 3 04 
:) 1 5305 
.-. 1 II:" "=' 0 ..: ..., .L _ , .,.., 'J 

0 15 3 0? 
:J 1 5310 
0 153 11 
0 1 ~ 3 i2 

U"t 1C' "':' <f? 
.. ...., ..J ~ ....., 

(: 1531 4 
~: 1 ~ 315 

0, ,., ., 1~ ' ~ .... .... ._. 
0 15 3 1 7 
"\ 1C:::?-:tn .1,_-.J._ ... 

n . .. c; ? -:-1 l .... ....,; '-

("o ~t:' ·"";...., _,. ... , ~ ._) .,) c. , 
r- • • ""\""'f"\ U .L .J.:J...;)U 

'.1 1 5 3 3 1 .... .. C' ---
'·' .A. ""' .;. .j c. .... .. -.... .... _ 
'J l .... : ~ ~..;· , .. .. ~""" ... 
.. .1. ..J ..,:; .,:, "t 

,'"l 1 c::; ~· ":' .:.. 
J .1, ... .J - · ...., ·-· 

1*! 1 c ,..., .-- ~ 

- · A. ..J .;, .;, ~ 

G1J340 
'J l53 4 l 
c : ~342 

00201]0 
91~614 
0 0 1 0 1 0 . 
01 53 06 
no-:-nc " v ..... v "J 

·~ 1 "'4"'n v ._1 ''J 

OO C044 
0003 ?4 
01 4 01 ~· 
024 010 
1\ •":>4 0 ' '' ..., .J ... v 

0010 0!) 
1 152 20 

00 0 0 44 
() 0, (: 3 7 5 
DOOO OO 
0000 00 
0000 0 0 
ooco oc 
0000 0 0 

0000 00 
054057 
0 640 57 
07 4 0 5 7 
027000 
() 1 6000 
... 0 • 0 " • u .1 u ..,. 

0 1~ 3 4 2 
Gl·-.0 4 7 
GO l OC 2 
0 1~ 3 4 2 

......... 0 ()'' V U C. IJ 

0 1 "' -::l ' '' J. ... ,1 ~ .. ..... b 

00 1 404 
000 3 7 ::i 
0 0004 4 
OOE.O l G 

• "1 1 C:""'' "' '""" · ""'"'-- " "" u .L .._, .;, "t ...;) J_ c. v .;' ~ ,_. 

A 
R 
A 
R 
A 
R 
A 
9 
" 
A 
A 
A 
A 
R 

A 
R 
A 
A 
A 
A 
A 

A 
A 
A 
A 
I 
A 
A 
R 
~~ 

A 
R 

A 
E 
A 
R 
~ 

A 
A 

~318 
:191'3 

:19 20 

5921 

~ 922 
59 23 
:59 24 
c-9 -·C: 
._1 c. ·-' 

59 ~7 
5 928 
592'3 
~330 

SIZ 

SILO 

SIR TN 

I HDC B 

S i fL G 
SIINA 
S I I NB 
SIINX 

5 9 3 1 
5932 ~ 
-=:-:-t ":"~ .. _.J __ ·""· 

59 3 4 ~ 
5'3 : :5 ~ 
5'33 6 :1! 
~ ·; 37 
5938 
5';39 
C',....,.o ..,, .. 
5'341 
594 2 
tf"\" ""' 
..J~~.,:, 

5 94 4 

594 7 .. ,.., ... _ 
.J ;;'""tO 

5 9 49 

P'I I~ 1 

0 153 44 002000 J.i 5951 
Ci l 5 3 4 ~ 0 1 4 7 0 ;:: R 
ft 15 3 4 6 000 0 4 4 A ~9 ~2 
J l5 3 47 000374 R 595 3 

.. . a~ • o •. ' ... • • .,) o..J 

D l5 3 ~1 
i.l 1~ 3 ~ 2 
n 1 1(,.- """ W 
IJ J. • _I .j o,J .,;1 

)1 ~354 
O .. C'., .. .. 
.. .lJ-· .... •..J 

G l53 5 6 

· ·· · ·~· ~ --1.,1 • .J .... ._1 ? 

0 15 3 60 
') 15361 
,.. . co ...., e, ~ 

·; - ..J ..:. .:; 

015 3 €. 4 

...... ..,. _7 • . ...;. . ..; .,;. (' .... 
I"'•C' ~ '?;,.:;._ • . j, C. 
t'\ 1 C: "':' '? "':o 
f.; ... .._, ·- · , ._. 
... .. e: ...... ., ... 
... , J. ...J ..;, (' ~ 

01 5 375 
,... ... .-""".,6 
1 .. 1 '· ...,) .;, , . 

... .. .,. - .... "'9 
· ' .J. ..J .;, ,. r 
~~ l5 ,1 C ::: 
~'): ~~ 401 

r . .. C' ."! ... -
.. .J. ·- · "'t l ' .::. 
:--, •c- .. .... -. 
I ; : ._ I "'t \..' • : • 

'• · -4 n 4 .. ~ .:: ..., 

·._-, .. r: ... o ~ 
1 ·-· '-t ..... 

002000 
01~ 2 61 
lOO OOD 
0 10 004 
0 1 "" ~ .., ., ..J .. ') i,•' 

00 00 0 •) 
000000 

A 
E 
~~ 
A 
R 
A 
A 

0 020 0 0 ~~ 
015270 E: 
0153 5 0 R 

r. 1 .:: t!t 7 !\ 
V _t,. I V 

00 0 044 
... n ,.. .,,. ...,. ,.. -
•.; u v ..:;., ~· "'T ' 

014C1 : ~ 

Ci24010 A 
0 - ....... '"' ...... 

.j "+ '-' .... v ,... 
001000 A 
• 1 .. ..... ....... - ~ 
1 ~· .,:. c. c. '"' 

(10000() 

~n,.,,., ... .... 
1) • t.l f,.l iJ I } 

ooo o co 
000000 (.:; 

~ '9:1 4 PIIN2 

5955 Pi l 

~3 5 7 
5958 
595 9 
59 60 

.. ,., ~ .. ~ 

·- · ';' 0 J. -~ 
5 962 PIDCB 

C'- , ...... 
·-· '.? 0 .., 
C" ,... •• 4 ·-· ::' •,;) 

59 6 5 
C' ..... ,.. ~ 
._. ? '.:• v 

5 ':)7 1 

P IFL G 
PI IN A 
F'II NB 

• 

r o - ••• ,.,.. - , ,,. o • " • h• 

• 

"ICSIM PROG RAM PAGE 91 LI~TING PAGE < 

BSS 
JMP M 

JAZ 

CALL 

LDA 
LD B 
LDX 
RETU• 

Il CB 

DAT A 
DATA 
DAT A 
DAT ~ 
EJEC 

0 
::..OEL D 

S IRTN 

S O LO 

LOOU T•36tBUF'I-1 EC HO 

:niMA 
S:~ IN i 
SIIN )( 
S I IN 

36,f.U F"It0 

RET UR~l 

? 

BYPA SS 

TD LIJ 

• 

0 
0 

:!; I ON 
A RE G 
E REG 
~< REG 

RMD FLA G 

0 •.· 
(I 

L DOUT 

FOR REC ORD 

THI ::: IS A SU BROUTINE TO READ A RECORD fROM THE PI DE VIC E 

CALL i tH.i SEQU EN CE 
CA LL II I N NOTE : RE CORD S MA Y NO T BE FL OCK ED ON RMD 

RETU RI'I: 

ENT R 
STA 
S TB 
S T X 
LD B 

LDA 
JAP 

IOLI I'fK 

LDA I 

n ATA 
DAT A 
REA D 

- T A ·~ .., . 

LDA ... ,., 
... v .&:• 
I 'n \J 
L.. .u ,, 

RETU • 

DCB 

.... r"' .,.. .. ·~ 
J. 'r~IH 

REGISTER S RE$ TORE D 

PI I NA 
PI IN B 
P!INX 
SYS T 
0 ' 2 
P l I N 1 

P I F LG 
~ .. ., f'o,l 1 
I .& J. ,, 

4tlW F'Io36 

0120 240 

B!..I F I-1 
F'IDC B,4t0tl 

$ VSTEr1 F' LAG ADD R 

JUMP IF' ~l O S: 

.JUMP I F' 0 tl NC ~~ RMD 

BLA N:<- :P.LAtiK 

IN IT IAL I ZE II'I P UT BUFFER 

RE AD INP UT 

Pii N2 t CHM R.CH MR, CH MRtPI 1 IF ERR /EOF / BEOD RETURri :S I 

LODUT o36tB UF I -1 E C H~ TO LO F OR RECO RD 

PI!!'i A 
f-· ; I N B 
P:INX 
PIIN 

... 
'·' 
I) 

0 

RET URr·l 

P I Otl RMD tLA G, PO S :: ~JO , "E'-- "E S 1 1 :J - · I , 

THIS IS A SUB ROUTINE TO ~RITE A ~EC8R D TO TH E S O DE VICE 

CALL ING SEQ UE NCE 

. ...,. ................ _. ___ .... . . . .... . ............. . . .. ... -- ........ ........ -.... ---

42 7) 

c . 1 
c 

c 

c 

0 ·~ 
~· 

s 0 :::: 

i"t ·:~ ... . ... 
, . u· '"'=· 
~ ·-· 
S 0 3 
S3 3 
•::;'• ( I •""• 

...Jo. v " 

:E" 0 :: 
...... .... j 
·=-..J ... 
, . •i : · 
.. .... -..) \ J 

·~~ () -:: .. .. -.... c· ,... 
o,> I ..::• 

:sc 3 
.. - . r l " 
~· ... ..:.• 

~ t•l ,.., ,_, •. .:.• 
,-. u "'· ,!) ... -. 

.. -.. ~ . .... 
~ · .. • ·~ 
·~·· t'l ··:· ._.. .... 
\: ~ . . ,. ....... .... 
..... ,. -
...... l• ; • 
...... ,.j ":..• .. ~ \, .~ 

S:U3 
<'· (' .~ 
· .:· ' :· 
-:-· "" .. , 
· :"- 'J .._-, 

;:" •• 1 ~. 
.._'!, \ ...:· 

<:" ft -. •·· . ..:,. 

...... -.::- \ ) ..;., 

0~587 
OC"t:'t"\1"\ 

•.J._I C•O 

0 c: e; O:J o· ·-' - .,. 

0 5 5 G .-. 
..... - l -

0 5 5 9 3 
r, .;- t: (J r v ... 1 ._t -:? -r 

05 595 

" "' b' 0 f• 1) -.,1 J ~i 

G 5€. 0 1 
~;C ,. o ·-· 
U ._. C• :.. 

.-.c:- ··o·· v ._1 ~ "'f• ,., e - 0 ., 
t) ._I f , ,. I 

,., C' ~"" r , ,;. 
tJ ...J 0 1,1 .,., 

" C' · "-· u ... l6 o..l ('·· 
rl e (" i't ;:- , 
• ..J fJ l,.l ·:.· 

o5t:. os 
0 "' " 1 1"1 ._1 Q • 

.·,c:- '1 ' 
'· ..;,1 b ,1, 

05 614 
n "' ' l<' t ..... E. ._:. 

... c. • 
\! ·.J t.;. J t::· 
""' (; ' " •.) . . =· .•. . 

0 .. .-,.:. 
~Jc ........ 

'1 "' (' 'l '-. I -. ,.. ';. 
• 'w/' • • 

.. -. ;> . - , 0 C' ,• .., t'• 
·~ , .j ._1 t":,. l - I 

..... . .... 
-·· ...... - " ... .:·) t..l ..;; 
..... "· .-. . . 
~ -· ..... 

n -. _. . .... ~ .. 
• •.J C1C: J r c: .• ... .. 
•J .J ::;. c: ;.: 
r. e.· ;.• ..... • • 
II . ,. .•. -
- • - L 

.~ .1 '· '? oc;,· -:· - ~ 
\,.,.o • .... . • vO L."+ 

: .-. ,.., 
..... • I .._•, 

·:·· ') ··:· .• ') . .... . 
:-~ n .... . _ .. ) .;. 

~ . -.::. t.! .;: 
... , r: "'=' - ..... ···' .... ·, ·':· 
..;, "' • .I - . -... . . . .. ._. v ... 

o co "'-. "' ... .. J v c. ,J 

'• C': .r -. ~ 
~ .;:; r:· (... t"'• 

r~ c:;: .._ '- · , •.. ·.) . . . ..... , 

~· C' ,. ..... .... 
JJ ...,, r.; • ..:.• • • 
' l c- .:: ·""• 1 I. ·-' 0 · ' ... , .. 

~· , . • ... ,., C,_ /' .... , • • 
• :., 1.,1 .;. •.• . .. 1 r;. ;. •::0 
'' ,.. .- , .~ e "' .-. ..., 
~=· • • ) ·J ·.J ~ .,:. ... 
•• ... 1 "':'· ... , c::' , - . ... 

•. .... ,_ ..,_1 0 ..:· ·=-· 
... .... .... • .. c.· .... .... - • 

• ,. t.• ·-=- '·' ..... r:• ..:.· •. 
··' u· ~. .. ~· 

• 
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E.2 VORTEX LIS TING 

59 72 "' 
::597 3 !II! 
::59 7 4 ,. 
597!5 • 
597 6 ll! 
::197 7 ,. 
5978 "' 

01:5 406 
01::1407 
0 1:5410 
0 1:0 411 
01 :0412 
01:54 13 
015 414 
0 1 5 415 
015 416 

000000 A 5 979 S IOUT 
0::140::15 A 5980 
06 40:55 A 5381 
0 74 0 :55 A 5'38 2 
037000 I :i98 3 
01 :5000 A 5984 
0 :54045 A :5985 
015001 A 5986 . 
0 54 0 44 A 598 7 

01::1 417 
0 1 5 420 
o1s 4e1 
015 422 
01::1423 
01:0 424 
G l::i42:5 

. 5988 SIOU1 
002000 A 
015351 e: 
10000 0 A 
0 1 0 403 A 
0 1:546 1:: R 
000000 A 
0000 00 A 

01:542 6 002000 A 
01 5427 015360 E: 
015430 01:5417 R 
015 431 01:5435 R 
015 432 01543:5 R 
01!5 433 015435 R 
015434 01542E. R 

5989 SOl 

r . 1 "'4.., • '.1 ..J .;, ...,) 

01:5435 
01 :04S6 

002000 
015 614 
001010 
0154:51 
0 14020 
O:::i4004 
014017 
0 54 0 03 
002000 
01 ~47 0 
0000 44 
000 2 00 
017000 
006.120 

:5990 S02 
A 5991 

"1-""~ .... U ..J "tWI' 

01::5440 
0 1 5 4.41 
0 15442 . 
01:0443 
01544 4 
O l :l 4~~ 
0 15446 
n 1•,. AOJ ..J ...... ., 

0 1 5 4:10 
015451 
"'_ 4 .... 
V J. ...J ~C. 

0 154:53 
') 15454 
0 1545:5 
~1 ~4~6 
')15 457 
015 460 
0 1:5461 
01:5462 
01:5463 
') 15464 
0 1546:5 
015466 
01:5467 

0 000 02 
057000 
014007 
024007 
034007 
001 000 
11=s40 6 
000000 
00000 0 
00 00 0 0 
000000 
000000 
000000 

~)15470 00000 0 
01~ 471 0:54112 
n1:5472 064112 
0 15473 0 7 4112 
015474 037000 
01:547:5 015000 
015 476 054101 
01~477 015001 
0 15500 054100 
() 1 5 501 006027 
01~:502 0014 0 1 
015~03 0160 ::10 
0 1 5 =s04 0 01 00 4 
0 1550:i 015522 
0"1 :!.1~0 6 014 0 7~· 
0 1 :5 5 0 7 0 0 l .Q 0 2 
o 1~~st'o o1~ 5e2 
01:0~11 014066 
0 1,:512 0 ~400 6 
I) 1:i:513 .. 0 1406!5 
Ol:i:ii-4 ' 0::04003 

R 
A 
R 
A 
A 
A 
A 
A 
R 
A 
R 
t 
A 
A 
I 
A 
A 
A 
~l 
R 
A 
A 
A 
A 
A 
A 

5993 
:59~4 
5g95 
::5996 
5997 

5998 SORT" 

6000 
6001 
6002 
6003 
6004 

6005 OUDCI 

6006 
6007 
600 8 
6009 

SIOUA 
SIO UB 
SIOUX 

6010 • 
60 11 • 
6012 !IE 

6013 !I 
6014 • 
601::5 • 
6 016 ,. 
.~017 ,. 

6018 ll 
601 9 !It 
6020 • 

A 6021 LOOUT 
A 6022 
A 6023 
A 6024 
I 602:5 
A 6026 
A 6027 
A 6028 
A 6029 
A 6 0 3 0 
R 
A 
::l 
R 
A 
A 
R 
A 
A 

·A 
A 

6031 
60 32 

60 33 
6034 .. . 
603!.5 
60 36 
60 3.7 
6038 

CALL 

"ICSIM 

SIOUTdhB 
WHERE: 

PROGRAM PAGE 

A =N U~BER Of UORDS 
B=BUFFE:R ADDRESS 

92 LI ST ING PAGE < 

RETURN: AtB,X REGISTERS RESTORED 

E:HTR 
STA 
ST B 
ST~ 
LDX 
LnA 
STA 
LDA 
STA 

'WRITE 

ST AT 

BSS 
JMP I'I 

JAZ 

LDA 
STA 
LD A 
sr·A 
CALL 

LDA 
~DD I .. 

• • 

STA 
LDA 
LDB 
LD X 
RETU• 

DATA 

DATA 
DATA 
DP.TA 
EJ EC 

S IOUA 
SICU B 
SI OUX 
S IO UT 
0 ' 1 
OUDCB 
1 ' 1 
OUDCB+l 
DUDCBt SOt 0' 1 

ADDRESS Of PARAM S 
NUMBER Of !.lORDS 
STORE IN DCB 
BUFFER ADDRESS 
STORE IN DCE 
OUTPUT BUFFER 

SIOU 1tS02tS02tS02t S01 

0 
S OEL D 

SORTI'i 

OUDCB 
SOL 0+2 
OUDCB+l 
SOL0+3 
LOOUTt36,BUrR 

SlOUT 

SIOUT 
S IOUA 
S IOUB 
SIOUX 
S tOUT 

0 '0, 0 

0 
0 
0 

.. 

. . 

SO - LO ? 

iF YES, BYPASS LOO UT 

REQUESTED WORD C CU~T 
OVE RLAY WC OF STANDARD CALL 
REQUESTED BUFFER ADDRESS 
OVERLA Y BUf FER ADDRE SS OF STA NVARD CALL 

ECHO TO lO FOR RECORD 

AD VAN CE RETURN ADDR ESS . 
• 

RE'TURN . 

DAfA CO"TROL BLOCK (DC B) 

A REG 
J REG 
X RF.G 

THIS tS A S UBROUTINE TO WRITE A RECORD TO THE LO DEVICE 

CALLING SEQUENCE 
CALL LOOUT'A 'B 

!.4HERE: 
A=HUMBE:R OF UORDS 
B=B UFFE:R ADDRE SS 

RETUR": AtBtX REGISTERS RES TORED 

EN TR 
srn 
STB 
STX 
LDX ., 

· :. D A 
S TA 
L DA 
ST A 
LDBE 

LDA 
J A ti 

LDA 
JA P 

LDA 
STA 
LDA 
STA 

LOA 
i...OB 
i... OX 
LOOUT 
0 ' 1 
LODCI 
1 • 1 
LODCB+l 
~Y ST 

0 ' 2 
L01 

LO FLG 
LOl 

LODC :S 
!_O LNK+4 
t_OJ.iCB+1 
L 0 L:t~ K + 3 

' 

ADD RES S OF PARAMS 
NUMBER OF \.4DRDS 
STDRt:: IN DCB 
BUFFER ADDRESS 
S TO RE IN DCB 
SYSTEM FLA G 

JUMP IF r•l OS 

J U,M P I F N 0 N - R M D 

RECORD LENGTH 

B.UfFER AR.E A 

4 28) 

'" 0 ... ~ .;, 

so 3 
S03 
$03 
.... 0 ... 
~ .;, 

so 3 
so 3 
~o .... ·.!· ~ 

$03 

S0 3 
._.. I"J .-J ...... ..... 
'"" u· -;, ~ ._, 
S03 
.... 0 ·':1 
~ '"' 

05641 
056 4 2 
056 4 3 
05644 
0564 :3 
05646 
05647 
0 5 6 4 8 
0 564 9 
0 5650 
05651 
05652 
0565 3 
05654 
05 6 55 
05656 
0 5657 

C.l 0 3 0 565 8 

c . 1 
c 

0 .., 
••• 

0 3 

c (I 3 

"r' .-, ~ 
~ \..' .;. 

so 3 
S 03 
"""' .... ; ... ...!• ,_, ..;) 

<"' .... ..... 
..::. u .. :. 

c 0 3 
... fl .... 
~LJ~ 

05659 
056 6 0 

O::i6 6 1 

0 c::" ,. .:: ·:;, 

··" r.:• v ._ 
0 t:: ... ... ..... ... t:· b .;, 
0 566 4 
0 566~ 
056 66 

05,.6 7 
0 "'"6 "' ._. c. 0 

S0 3 056 6'3 

s: u· ·') - ""' 

S0 3 
~- ('\ .... 
..:, .. ·. .;. ... c· ~. 
..,:.. l .. ) 

<:· t•t ·~· ._.. •J 

•• . I' I . • • 
.._:. J ..;, 

~o --~ .:. 
,, t"J ••• ·-· ... 
..,.. ro '"' 
~· ... -. 
-:,:- f! . "' 
·~.· ... .:,. 
t;;' ·~ ~ ... :. v .:; 
.-..... ~ 
...;:.. .... .., 

.. -. ,, ... 

..... 1.1 .:,. 

~· (• .... 
~· J ...., 

<"' 0 '3 ~- . 

-. ( ,., 
~ lJ .:.· 

... " ,., 
·::!- u ..:.• 
S0 3 

S 01 .., - -· -.-:· r-· "'=" 
·.:.· J . J 

. . 0 -~ ·~ .... 

0 56 7G 
05671 
0 "' b' 7 ·::> ..J i 1... 

0 56 73 

0 5 67 4 

0 5675 
0 5E.7 ~-
!) c,....,.., 

._1 r_:. o' l 

0 "< ... 7 0 ..... r;. ( '-' 

0 56 F <! 
r.c:-·-.:.· '-' ... b 8 ,_, 
0 56 8G 
0 56 8 7 
0 C" • ( ' 'o ..-

J ..,_, E· ~:· ·= 
0 56 8~ 
0 5 69 0 
0 5691 
O ~ .. f.. ":;'l? ....,t_ •. ·L. 

0 5 t • ·~ 3 
0 5E. 9 4 
O C" ·" '"' 5 ...,l b :1 .... 

0 569 6 
0 56':1 ? 
f"t ~· _,. n ,.., 
i.J •.J 0 =' 1:) 

o:;699 

0 570 0 
0 5701 

O ~~ o ~ 
..._1 (' I C 

0 57 0 3 

05704 
0 57 0 5 
0 5 7 06 " .,. ... " .. , ,., ._ 1 (' t.J ( 

• 

• 



E.2 VORTEX LI S TIN G 

n ' .. _.<I • 
V '....J..JJ....J 

0 1 5 5 16 
O l::i~11' 
0 1~~20 
')15 :521 

0 1552 2 
0 

'

:•I 1 C" C' _ , A 
- ._; ._J c. .... 

0 1 55 25 
0 155 2 6 
0 1 c;· co --. 

..J .... c. i' 
0 1 ... "'~ 11 
.. .,) ..... ._) J 

015 5 31 
01::i :l32 
0 15 53 3 
tr 1 5 53 <t 
0 1 55 3 5 
1 1C::~'?~_ 
~~ ... ._ • ..J .... ._. 

0155 4 0 
, , 1 ·~ ... 4 0 
' • ... .... ..... 
(11 "' "'41 ' ......... 
0155 4 2 
U
,.. , c:: -=- ..:1 ":• ..J -.~ .,.- ..., 

0 155 44 
"" i C" ¢A._. 
V.L..J._t .... ....J 

0 1 5 54 6 
r•1C'C' ... -. 
-· ._t ·J Lt , .-
... .. • • IC' C' """ u J. .J ,J .J l l 

0 15 551 
0 155 5 2 
'"' " c:- C' C' . .... ,.~ l ._I .J ,_I.,:,. 

0 15554 
·.·J 1 "' .,. "' .,. .j .... ,J .J 

::: 15556 
0 1 5 5 5 7 ' 
0 1 5 ~60 
0 1 5 561 

'11 ~' "'6? 1.. ._) ,J L:... 

01 .. ' "'6" ·- .J """ ..., 

01~ :564 
U 1:'i5 65 
iJ l55 66 

0 1 5 56 7 
O l:ij70 
0 l ':i !571 
O l ::i 572 
" 1 -C''"9""\ -· ...J ..,) ,~ .,:, 

') l~ w .. 4 1., ._I ..J I 

0 1 :J 575 
0 1~~7 E· 
'' 1<=5 ........ Y ..,1 {o' 

0 156 0 0 
01 :.601 
01~)6 02 
U 1 5 6 0 3 
!" • • '" "" ·-' ! .J f.) v '"t 

0 1 560 5 
''1 .. F '~ " 
•• ._1 -· '-' b 

r'• 1 t::C'!":'+ 
\ A '· •' '-' .a. ·-' 

1 e<:1 4 ... ...J u. 
•••• c:' ,. .C" 
I I .1. , ... 1 C; l ._ 1 

1 5616 
"" 1 56 17 

.. C" ,. ........ 

.... l ··' 1:" c. ·-· 
,.,,c:-;> ..... . 
'·' ' ·-' '=' C • . L n · ,, ....... _ 

.l ·-· b t:. --: 

/' 1C,... ..., .. 
I ' l ~· .-;o C, ..,. 

1 ,~ -'""c-

. •:• C.J 
~ : ... .-. ,, 
.~ .. • .,-. c. 0 

c;:,. .-, .., 
' 0 '=' c. •' 

.. t :' ... -. '"' • I .., . i t.• ..:• •_I 

'1 1 C:.6 3 ! 
'#<··' ·'" ""' ..... v l .._, ,_.. . !... 

oo .. r:: r ,... 
• .. I .4 .. 0 r;:. .;,. 

•""~< • e'# ......... 
t..• L .... • "=" .• : .._,. 

6 0 3 '3 LDUftc 
0 020 0C 
0153 36 
00 1 40:i 
000 201 
0000 5 0 

C0 2 000 
0 1!5420 
10000 0 
0 1 0 4 05 
Ol:;6C C 
000000 
00000 0 

A 
E 
A 
R 
A 

A 
E 
A 
P. 
R 
~ 
A 

E.04 0 LOt 

6041 L05 
0020 0 0 A 
0 1:5 4 2 7 E 
015 52 2 R 
01 554 Ct R 
01 5!:.1 40 R 
0155 4 0 ~~ 
015 53 1 R 

0 4 40 5 2 
0 14 0 51 
006 1 40 
0000 5 7 
00 1 00~ 
~ lC'c ,--
IJ ..J...JO/ 

OOE.Ol 7 
0 1547 fj 
O!H0 36 
002000 
01 451 0 
0 0000:3 
0 1 5 6 0 4 
0 1 5 610 
00 20 00 
0 1476 0 
014026 
0 :5700 0 
0 0200 0 
014 ~ 1 (' 
00 00 03 
0 1~ 610 

0 1:i604 
Ot

.,.,,~ 

..J .... •o .·· 
01 7(10 0 
006 120 
000002 
0 ~ 70 0 0 
0 1 4 010 
02 4010 
03 40l 0 
0 01000 
11 5 47 0 

6042 
A 604 3 
A 6 0 44 
A 60 4~ 
~l 

A 604 6 
R 
A 6047 
R 
A 60 4 8 
n 6 049 
F.: 

R 
r.: 
A 
R 
A 
I 
A 
R 
A 
R 
R 
R 
I 
A 
A 
I 
A 
A 
A 
A 
R 

6050 

60=:il 
6052 
605 3 

6054 
6055 
60~6 

60 5? 
E- 0 5 8 
60 :i 9 
6060 
60 61 

L06 

.. 

L 02 

60 62 LODCI 
0000 5 0 
0 " I' ., " • 1..' _J c:. 1..1 1 

000(1 00 
00 0 0 0 0 ,..,...,...,...,..,... 
UUt .. lt.JU~ 

00 0:)0 1) 
OCOGO O 
OOOGOO 
000000 
" 0 •·r·0 1

' ;.t .... .... ..o \,.1 

000~1('1} 

nnooo 1 

0000 0 0 
n r • . •· r · -. "':' 
t ll C• '·' .:_. ,. 

"" " r-" ·"' ""' .. 
'·' ... ·-' 0 .:..· "'1' 

o\ ,., C' '' n t'>o 
'-' ........... 1..' IJ • .. • 

""" c~ n " ~ L' .l ._, .. 1 t_J --~ 

006 15 0 
00 .'\ -·~.., 

.I 1,, o;) ( /' 

" t:" A ,.., n ·• 
._~.._,~t..•u~ 

0 1 50G~ 
... ,.., .. IC" .·· 
.... \,' '=' J. ·- · 1_1 

" r· r• -. ..,. ..., .... v •1 • .;:. t { 

oo6 t4 e 
"O•'r(l······ t,.. '.. L• .• ,.. .......... ~ .'"\ 

\.
0 

'-.
1 L '·' U '' 

l "' e't""'"! A 
J. .1. ._, ':'I l • 

C
, ,., ,.,,.., ... , ,, , , , .... 

• 4 • .. .. 

.. ,., 

6063 
'() "' " o • o"t 
E.G 6~ 
, 0 ~ .. ... 
C• 1.;,b 

6 0 67 
60 6 3 

606 3 
.on ? n 
0\Jf •.l 

60 71 
60 7 2 
,. .... - """ 
0'-.1/ ~ 

6 0 .... . . 
o' .. . 

60 75 
~.·. ~ .;· o t..• i Ct 

6077 
"" r r. ~ ,..,. 
M OIJ r ·~ ,., r ,......., -
,.; 0 tl / ~ 

(.l 6 0 8 :) 
f• ,.., ,., 
A 
A 
A 
f) 
A 
A 
M 

R 
,_ n r. .• -
~ .... ·=· t;;• 

L OF"LG 
LOA 
L.O E 
L OX 
I 0 ,_, 
L.. ..:• 

L 0 ~ 

LD L INE 

S OELD 

S:DL C CH 

- ~ .-.-..., f ,, .... . 
C. QV O t'' L-\..• • 

60 8 S 

MICSII'T . PROGRAM PAGE 9 3 LI STI I'fG PAGE < 

IO L II'U: · 

t.IRI TE 

STAT 

BSS 
INR 
L DA 
SUB ! 

.J M! 

L D ~~ E 

S Hl 
CAL L 

CALL 

LDA 
S TA 
CA LL 

EQU 
LDA 
An :n 

S TA 
I. D A 
I.. DE 
LDX 
RCT U• 

DCB 

DATA 
DATA 
DA TA 
DATA 
DA T H 
D~TA 

DA TA 
EJ F:C 

~. :SUF' R+l,40 

LODC B,LO,Otl 

0 
LOLII'IE 
LOLIN E 
4 7 

· L02 

LOOU T 

OUTP UT BUFfER 

AD VA NCE LI NE NUMBER 

L HiE S PER ?AG E 

JUM P I F NOT AT LIMIT 

L0 3 SAVE RETURN ADDR 
MOV Wt 3 tLOAtl04 SA VE AtBt X 

T PF' RM 

L ....... u~ 

,. TO P Of" F'Of\M 

LDDUT RE STO RE RETR UN ADDR 
MD VW•3•L04, LCA RESTORE A; BtX 

• 
LOIJ UT 
2 

LOO UT 
UJ A 
LOE 
;_ox 
LOOU T 

4C , EUF"R+1t0 

0 

1 

AD VANC E RE TURN ADDRE SS 

RETURii 

LO ON RI'CD F" LAG • 
A REG 
B REG 
X REG 
TEMP ST ORAG E 
TE t1P S TORAGE 

L I t·! E CCNT 

reF; 
F'OR 

PO S =~fO , NE G=V ES 

IH: r :.1R ti ADDR 
A , B , i< 

SuBR OUTI NE TO D£T£RMIN£ I f SO LO 

E f!T R 

LDX 
' n "'" 1...11~ 

LDA 
AN i:r l 

S TA 
L r• A 
A il AI 

s u;:; r 

J .,.. n w ,., r -

,... \, T 
t.. ( , I 
., -"' •r , ... 
,,,. •'1 i H 

E .JF.: C 

RE TURN - - A R£ G=O IF' LO=SO ELSE A REG NOT= 0 

LUT 

0 ' ~\ 
(; ' ••' 

"' ,, 
; o ' , ... , .. , .. -.· .., 

I, ,,:- .. ( 

:- ULO CH+ 1 
"' .J ' ( .... 

(' .... ~..., 
' • .;. o" I 

0 

~· n ,... l C .,. u r_ 

~I I , T 
;;> 1- I.J 
~I I I T 
;;t \... ' .~ I 

LUT EA SE 
SO A ~'; I G tiMF'NT 

'!'All .- TT 
·.> M '/ C.. l 

LO A ~~S IGN M E NT 

INTE Rf ACE LO GICA L Uti iT TABLE POitH ~ R 

... .. .. ~~·--- - - -.··-·· ....... --- ...... .. . . - .. . . . .. .. . . -- · .. . ~ . . - ' . 

429 > 

... ,-. "':\ 
~ v .._. 

c . 1 0 3 

c 
c 
c: 
c 
r 
,~ .. 
('· -· 
c 
c 

rr 
c 
c 
c , .... 
·-· 
c: 

c 

... 0 .... ..). •. :a 
'=' r~ -:-...... · ' ...... 
... l~ .... 
.,",. I .,:o 

$O S 

·=-· i • .-, 
~ .... .;, 

<' 0 .-. •.> .,.:. 

' < •• -. 
-~ tl .;.. 
.... -1 """\ ._ .. :.., . .) 

·~ () ":' '·. ·-· 

"I)" ·~ ~ .J 
.,.. L'J ·:. . .) ..... 
.,-. .... ···, .,_.,. .... ..:,. 

'0 ·-.:;. -.) 

\. "· ·:
...: ' 4 ' - .. • 

r ,-• .,.. , 
.,~ I _;1 

'\ .. i'! "':• 
'8.. ""' .. .. 
-:· ..... -. 
.!'· l_l ._. 

~ (t . .. .. ~ .... .. '. 
~ ... ..... 
,:. :. .; . -. . -. . -, 
' I • .. . .. _ .. 

.... r. '"' 
• I ~· 

.-. ' . . .. .:,. . ;: 

.;:· • i ~· 
~ ·- ·-

....... ....... 
:· \. .. 

r· :· '· .... 

, .. , ·:· 
~ -
l''o .-o ._: .;. 
.... . -. I . . . .... 
IJ' ·: · 
' -· . -. . '. 
;_ .:. 

' ~. 
J; .:.· ... .... 
'J .:. 

.-. ·~· •.· -· 

.- ·""ll 

... • .; o - .-. 
•; ..:· 
.-. .-. 
1.' • =· 

t't -:. .... .... 
,, ' 
' .I -.:• 

• 

0:570 8 

0 5 709 

0 5 7 1 1 
05712 
057 1 3 
05714 

') c:"" l"' . ·-"' . .) 

057 1 6 

.... r. ..,. 1 .... 
IJ ,.,f I ,. 

0. 5 .., 1 .::; 
I • .. ~ 

0 5 7 1 9 

05720 
0572 1 
05?22 

.• 5- .. ~ ..... •.) ." ~C. 

n"'7'"''"' .) ..,) . .,.:. ..: . 
) C" 7"' .I ~al • .j ,. 

") r. - ·-·-: ·-' ..... ;-. .J 
.... c: '7 '\ <!: 
.,t ... J ' ..::- :,; 
" 1.;" ., .- ''"7 IJ . .; ( ;I .-' 

0573>3 
r · .:. 7 '=' .;-., o,.o ,.) {' .._o ,.r 

r c: -.,. , J ...J ,. •t IJ 
05741 
•• 1 ~ ...,. .. ...... u .... (' .... c 
I. r. - ... . - . 
J._~,., . .... j 

0 "5:" 44 
•"J t:'" '7 A r~ , .._I ( I : ._,t 

0 5? 46 
o'\«:: ' ,A-, 
'} .J ' "'+ I 

(1574 9 

'
~. ~ .., "=' ,..,, 
_, • • • , •• ,_ I t j 

0375 1 
,., c:: -, e .-.. 
J .J ( ..... ~ 

05758 

,--.. ••.. ._ r , co -, .-: ..-
1.,. • ... ·.:'> ') ._1 •' ,J b 

<;- (· ·:· ,.., e "7 c:- .. , 
._. .• ·-· J J ... ._J .. 

• 
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60 89 • S0 3 05758 
6090 • FETCH S03 0 5759 
6091 • ~0 3 05 760 .. 

.' .,. L.. • 6092 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••so3 05761 
6093 • S 03 0 5 76 2 
6094 • THIS IS A SUBROUTINE TD FETCH A CHAR FROM THE INP UT BUFF ER S O~ 05763 
609!S • .. S03 0576 4 
609 6 • CALLING SE QU ENCE S03 05765 
6097 • JI'IPM FE TCH GET FIRST CHAR S03 05 7 66 6098 • DR S.03 05 7 67 
6099 • JMPM FETCHA GET CHAR THERE AFTER S.03 0 5 768 
6 1 0 0 • RETURN: S.03 0 5 76~ 
6101 • CHAR IN A REG, B REG DESTROYED, X REG SAME S O 3 0 5770 
6102 • $03 0 5 77: 
6103 ··~·•••••••••••••••••••••••••••••••••••••••••••••~w.••••••••••••••••••••s o3 05772 
6104 • S 03 05773 

01!563!5 
01:5636 

000000 
017000 
O!S4004 
00~0 02 
0 64031 
0 010 0 0 
0 1~645 
0 00000 
0140 2 5 
004341 
0!54024 
006 0 10 
00037~ 
124021 
00~012 
026000 
01401!5 
154016 
0 0 1010 
0 1 ~666 
0 0 5021 

A. 6 1 0 ~ FETCH . E IH R S: 0 :?- 0 57 7"' 
I 61 0 6 LDA fET CH S0 3 05775 

01:5637 
0 1!5640 
013641 
01 5 642 
0 1!5643 
!J 1!5644 
0 1:56 4 !5 
01 :5646 
01 !5647 
0 1 !5650 
0 156:51 

A 6107 STA fE TCHA SET UP RETURN ADDRESS S03 057 7 6 
A 61 0 8 TZB S03 0 5 777 
A 6109 STB CHAR ZERO CHARS fETCHED S03 0~778 
A 6110 JM P FETC HA+1 S03 05779 

0 1!56!52 
01 ~6!53 

01 !56!54 

01 !5 6 !56 
::11 !56!57 
0 1:5660 
0 156 6 1 
0156 'C: 
0 1 5 6 6 3 
01 5 6 64 
,., • .,. 6 .: .. 
·-· ... .j Q ...J 

015 6 66 
01 56 6 7 

R 
A 
A 
A 
A 
A 
R 
A 
A 
A 
A 
A 
A 
R 
A 
A 
A 
A 
R 
A 
A 
A 

6111 
6112 
611 3 
6114 
6115 

'11' 
6117' 
6118 
6119 
6120 
6121 

61 2 2 
,1 2 3 
6124 
612!5 

6!2~ 
6127 
6129 

F'ETCHA 

. i .. 

... 

FETCH I 

ENTR 
LDA 
LSRA 
STA 
LDAI 

ADD 
TAB 
LDB 
LDA 
ANA 
JAZ 

TBA 
ANA 
INR 
J MP• 

CHAR 
1 
~l ORD 
BU F I 

WORD 

o,c: 
CHAR 
BI TO 
F'ET CHI 

RHLF 
CHAR 
F'ETCKA 

g 
015 6 70 
01!5 6 7 1 

1 5"4 0 1 3 
0 440 0 7 
0 0 10 0 0 
11 5 ~. 44 
00 5021 
0 0 4 3 5 0 
04400 2 
00 100 0 
1 15644 
GOO QO O 
00 0 0 0 0 
0 00 001 
00 03 77 
OO Oc~ O l 

A 61 2 9 

TBA . 
LSR"A 
Itl R 
J MP• 

CHAR 
·F'E TCHA 

C!567 Z 
0 ... ,..,. ..... 

J. ._t 0 " .,:) 

01 ~6 7 4 
015 675 
01 , €.7 6 

R 
A 
A 
A 
A 
R 

ENtR Y NAt1 ES 
0 001 7 7 R EM EM 
E>~TERNAL NA MES 
01 5 113 E SD ATE 
0012 2 2 E 
0 1!5 1 14 E 
0 1 2477 E 
0 12 473 E 
:!: YM:SO LS 
0 15113 E 
00 12 2 2 E 
01511 4 E 
0104 60 R 
0 05267 R 
0 0 33 46 R 
0 1 1 56 6 R 
0 11~ 31 R 
0 11~ 71 R 
0 0037~ R 
0 00 03 6 A 
0 13262 R 
0 13 2 6 6 R 
0 13 3 24 R 
01~ 6 7' 3 R 
011 5 75 R 
0 11 5 34 R 
01066 3 R 
00 0661 R 
0 1276 2 1': 
00 214 7 R 
00 2 2 2 7 R 

$D RM1C 
$J OE 
EX I T 
LDF'CB 

$DATE 
$ DRM1C 
$J OB 
AB EL 
AR2 0 
BCSP. 
BIBL I< 
BIF' LG 
BI T11 
BUF'I 
CA~'""Y 
CD 2 2 
CD30 
.CD46 
CHAR 
CKS I'I 
CKSUM 
CM E4 
co r·l M 
C 0 hi II ~ 

11 y c 
CR15 
CR23 

n 0 ""'\ "' ...,. "' ~. f""' !:-" """ A ·-· c. .;.. c. ... ~ ·-· ~ ._:. .... 
0 ,.. ... 4 ....... R C,....,. ... v c. c. c. ~ ,.. .. ·-· ..,. 
0 0 2 4 ' 7 R CR58 
0 0 2!56 2 R CF:6C 
o·o 2 6 1 2 R C R 6 G 
0 0 2 ~ ~ 4 , R C R 6 K 
0 0 3 0 0' 3 f;: C R G·:J 
0 0 2 6 7 3 R CR 6Y 
0 03 160 R CR71 
00 32 C 2 R CR7 G 
"0 34 ....... .,. . .... .... .., c •.• c:. c. r . ,...,. r:. r . 

6130 
6131 
6 13 2 
6 13 3 
~134 

CHAR 
IJDRD 
BITO 
RHLF 

DATA 
DATA 
D A T.A 
DATA 
EN D" 

000716 R EXC 

00121 4 
0 0 1 2 23 
01~ 6 34 
01~!51 6 
0 00 333 

E SDJUF 
E SDRMlD 
E SLUT 
E INLI N!< 
E PifCB 

$DBUf 
$DRM1 D 
$LUT 
ARlO 

0 
0 
0 1 

~ MLTR 

003324 E 
0010 06 E 
001401 E 
01'"~ 3 E 
0003 32 E 

003324 E 
0010 0 6 E 
00140 1 E 
00:52~ 7 f~ 
0000 02 A 
00334 3 R 
011~6 3 R 
0003 0 4 R 
011~73 R 
000200 R 
013242 R 
0133~6 R 
01327~ R 
0132 0.~ R 
012:5 2 3 R 
011~42 R 
0106 35 
00307;5 
0127 32 
ooo~ o~: 
0022 (;3 
00 2 241 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

5DRM1 
SDRM2 
$SYST 
IrtTR 
SifCB 

$DRI'I1 
$DRM2 
fSYST 
AR12 
B 
BCSC 
BIDCB 
BIRMD 
BIT15 
BUfR 
CD10 
CDeB 
CD42 
CDAB 
CHI'IR 
CI<SU1 
CME2 
CNOT 
CON V 
CPAG 
CR19 
CR32 
CR~O 
CR~6 
CR6A 
CR6E 
CR61 
CR6S 
CR64 
CR? Q 

001214 E 
0012 2 3 E 
01~6 3 4 E 
00~2 2 3 R 
000 0 1 1) A 
0033 3 ~ R 
011!570 R 
000 3 11 R 
011 ~ 72 R 
011 5 74 R 
0132:1:5 R 
0133 5~ R 
0 1 3270 R 
0 1 333~ R 
0 12~02 R 
011 6 06 R 
010 6 1:5 R 
010607 R 
00 0 70 0 R 
01~765 .R 
0 0 2 165 R 
002 23 1 R 
002 :3 6 2 R 
0 02 4 4 0 R 
oo c~~ l4 R 
0 025 7 0 R 
002 :3 2 0 R 
002 ;~. 42 R 
0 027 60- R 
o'o 265 o · R 
00316 4 R 
~ ... ....... n ... R 
\,1 \1 ~ c. 'J (. 

AZ 
BCSB 
BIBUf 
BIDPI'i 
BIT12 
BUfPTR 
CDO' 
CDeA 
CD40 
CD !5 0 
CHME 
CKS U 
CI'IEl 
CMEM 
CDM Ml 
CDNV3 
CRli' 
CR30 
CR35 
CR~~ 
CR60 
CR6D 
CR6H 
CR6 L 
CR 6 V 
06Z 
CR7 2 
CR7 ? 
CR?D 

"002404 
00 2 4 6 ~ 
00 2 , 3 6 
00 2 :5 7 6 
00262 6 
00304 / 
0027 2: ~ 
0031 0 6 
0 031~ 1 
0034 2(; 
00342'"4 

;::: CR7 3 
R CR7A 

00 34 2 3 R 1": CR7 E 

CHOR AC TER COUNT 
GET UORD COUNT 

GET BUffER ADDRESS 

INDEX INTO BUFFER 

FETCH UDRD 

TEST WHI CH HALF OF WORD 
LEFT 

RI GHT 
MA SK OFF 
NE XT CHAR 
RET URN 

SH I FT DO~I tf 
NE XT HCAR 
RE itJ Rti 

000'2 0 1 R SMLTR 

0012 2 1 
001377 
01 1 ~ 66 
0155 32 
0014 DO 

E $DRM1B 
E SEUl C 
E BifCB 
E INTR ST 
E V$LLUP 

001 22 1 E 
0 01 377 E 
012726 R 
0053 0 1 R 

SDRMlB 
$ELC C 
AEDC S 
A R13 
B C ~ 0 03 305 

0114 11 
01 1 566 
015 6/5 
0 15 130 
00 00 2 0 
013 2 46 
013 3 :5 7 
0133 0 4 
013 337 
012!517 
0 t "t 5 4 7' 
01 0662 
011 441 
01 2 7 6 0 
002 1-14 
00222 3 
0 0 2317 
002 420 
002 475 
002S45 
00260 4 
0025 33 
0030 2.:. 
00271 4 
003077 
00 3 1 71 
0034 2 1 
0 0321 6 

• 

1<: 
R B EOD 
E BIF CB 
R BIT O 
R B ti A SC 
A BZ 
R CD2 0 
R CD2 C 
R CD44 
R CDAX 
R CHM:S: 
R CK S U2 
R CM E3 
R CO DE. 
R CO iiV 1 
R CR 1 0 
R CR21 
R CR3 3 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

C ... "' "' rc. v c. 
CR5 7 
CR6B 
CR6F 
CR 6 .J 
CR6 T 
CR6X 
CR 70A 
CR7 4 
CR? f. 
CR SO 

... 0 .... . ::, .;. 

.,.. (I -. ...!> .j 

S:03 
-.-;:• 0? _, .... 
,-. u· -· -~ ...:· 

SD3 

.,.. 0 .... . ;. ...') 

s (1 :~: 
·:"'- ("• ... 
~ .. v ..:· 

.-. •) ... .:> I ,;, 

·- 0 -· :::- . :· 
S03 
• • U"' . ... .,::.. .:,. 
-:·· fl ~. .:·. ) .:.• 

05780 
05781 

0 "'...,"3 ._, / 0 .. 

0 "' '?04 ,_) <F I.J • 

05787 
05788 
05?89 
05790 

1)5791 
0 "' '? •::t -:::· .J t 7 • . . 

0 .,. -~· Q c: 
·.J -· ,J 

0579.:. 

0 5 ?-:)·~ . . . 
~ ~ s·~., lj . ..Jo\.1,, 

05801 
0 C" ,.... .·~ .~ .. 

...; 0 l.i ..:::. 
t '• c: ro ... , " 
:; ·- ' 0 f,. ~:· 

• 

' 

• 



• 

E.2 YORTE X LISTING 

003 23 3 
0020 1)7 
00 2044 
0 02126 
00176 0 
0 0 3 427 
~023 73 
·1 0 .,. n 4 '=' ..... _ ... ooJ 

002 771 
') 02725 
0 02~0 4 
001 440 
•' 0 ,. 0 .,. " ;~; 0 ' c. 
00 6107 
,., 0 .: .c: c:: "? 
1.• VV..Jf 

0 0 E. ?~6 
noc c:'!><t 
""' v '-"' L- '"T 

,., U·· n "'=" ., .-., 
t.• V ..Jt._, 

l··, 1n"""" I. ~ c. •' 
0 1 06 03 
(1 11€.53 
0 
0 

1 1737 
1 17C:O:: 

.t. I' '-'V 

:) 12006 
(' 1 20 5 7 
'' 1 ~ '0 "'"1 ._. l - "' ... 

Cd 2 241 
G 1236tS 
n'\-=:t"':'"?"=' ._.. __ . , .... 
012 34€, 
0 1 24 6 3 
010402 
•'• 1 " -c- '-. .... 1.1 .;., ..,_1 c. 
.... <1(\~ · ·~ 
U .L V ..:..L ..;. 

0 ! 05 44 
::·1052 6 
012601 
'1 1 27 2 7 
0 • .... E ... .. ' c. ..... ( ..... -. .. ~o 
·-' J. c. __, ..:· i 
('12132 
00 111 7 
001 111 
:) 0 114 4 
oo :oE.o 
""'" i4 ... I..; .) .A.L ~ 

012 12 5 
··· 0 (' """'"' .... o, ' I .;.to ..;, C. 

·'" 1 ·~ " ...... .l ... -:• ..,. ..,:. 

0 15635 
0 00046 
•• • "':! "' "' ,. .... ...., 0 00 

"1 37:52 
i)l4002 
n • ... " .... .., 

! 4 U ..J / 

0 1 40 26 
~: 1404~ 

a. .. .• "' C" .... 
J. --· u ..J ..:;. 

3 150 51 

" 1 ....... . ,., v ..:· ..... __, t:.:. 

0134 64 
0 1 34 ~4 
0 1 3 614 
Cl:i5!E. 
IJ 1 5 5 2 3 
0 0 0066 
,-. 1 f 'I"':"C:1 
·- ~ .... •.J •.J .. 

!)1'" '.., .t. C• .a. t 

!3 11 065 
'' ll '' ''E .... ~ '••' ' 
'' ' 1'·,~· ·-· .. •.• ·-· .... 
~ 1 .. .... -. .. 
;~· ... c. . . ... 
c 11 8 :::o 
-· 1 ·~ -:-- ":" r ·~· . .._ ,_, -· 
:~' 1136 3 
-~ ~ 1 ! ~ 7 
.... J. ... "' ~ 

0 14 2 62 
<*\ ......... ....., .... 
.... .L a.t .;. .,:. ..:J 

0143 / 1 
'' 00"'" ... ·.: 1. 1.• 1_1 ·.J 

~ 1Cf " I"'W 
,_, ~· ~· '-' .J 
.... . ft,· ·~ 
-· .1 ._, C• .1 .;, 
.-.f"'ln·-.. .- t 

• . . _, ~. 1:' .L 

•1"' n "'"' 
·-· .L 1 1,.1 •.: .;; ....... , ... ~ 
1,.1 J. .\ •;> ... IJ 

· n ···-·6 :.• ... ~ ... c. 
004250 
r- nA"'"\1"\ ,r . ·-· ..,. :::. ·-· ~ 
.· n ,1 n -, A 

·' ·-· ...,. ·-· -t ~ 
'"> Qr•~·--n J 1., 1.1 1.1 Q I.J 

• • ro ,.. ,-. c:' ~ 
·-· v .... ._. ·-· '=' 

~ · r:RS4 
R CRA 2 
R CRA3 
R CRA7 
R CRAS:1 
R CREC 

~-r<. 
R 
R 
R 
R 
R 
R 
R 

R 
R 
R 
R 
R 
R 
R 
R 
~. 

I'. 

R 
R 
R 
R 
R 
,;: 
R 
R 
R 
f;: 
R 
1': 
1\: 
R 
R 
R 
R 
R 
R 
R ... 
I'. 

R 
R 
!:) 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
f<: 
R 
E 
E 
A 
F.: 
R 
R 
f.: 
R 
~. 

I'. 

,., 
~. 

~ 

"· ~ · 

"· R 
R 
~. 

1'. 
~ 
I". 

R 

.•. 
M 

C
,, ..... r" 
C";.~C.. 

CRT2 
t~R·~· ~ y • ,... ~· ,, .. • .... r~ ,., -4 

CRY l 
D2043 
DLM1 
DLM 7 
Do

,.,, 
.... ·-· 

D044 
!J ORG 
n R "' ·:· J,.J ·, ··'-
E102 
E10 7 
El12 
El15 
E119 
Etc::: 
E13 2 
El43 
,- .... .-, 
C. i ,_IC.. -... ·' C.J..'-'Ct 

El~A 
El:> E 
El?1 
E ~~ C 1 
E ~~ D :; 
r- !"'. .. - r-, 
t..M rr-.. 

E A K f': 
E AS:C 
Et120 
ED 41 
ED51 
EDRM 
EtlDT RC 
E>~ 1 0 E 
E>~ c 10 
E XC17 
E ,, ,... -.. , \., c. 
E>~ C 90 
E>~ LI M 
F CESJ 
F D1 5 
fETCH 
FIL2 
FL D2 :5 
F L D40 
FLD:5 1 
F LD€. :5 
FLD9 3 
FL ER1 
F' U1 AN 
HDR 
I h j A _, 

11M..:• 

r tHHi 
ItlH 
I tiH ~ 
I ~i H P 
Hi LINK 
I N TI': 
IO RF 

I r:') r:- I .......... . .__ 

LCD I: 
LDBP 
I D ,, T L '- ......... ; 

L DF R: . ""' -- .. ~ L.. J.f I I .:.. ..... . • ) ... .... 
~ .l. 1\ ft. 

' D" ···R I... ) t • 

LtiRr: s 
LDS : 
LI ST 3 
L .......... -J.. ...:,.. .. 

L .... -B J. c. . 
LD . ~· ... 
LU"'t 

LOB 
L ...... ... ... r
U L.. .·. fl~ 

LOR ND 
• D ... ' · D 1 
l,.,. '"'· ~ J-4 f 

I - ,. -1.... -..> .l :. . 
...... ........ 
I... I H .. .,. 

L TA ~· 
f ,.. A '-·' 
L t ~ 
fTt.• \ ' 
L I n _. .. 

rl r' · .. · ,... l ., I '-' -.. l"tL\.. 

0 '0 32 53 
00203~ 
002 0 6 4 
00€104 
002363 
003 0 73 
0 0 30 60 
00 30 70 
002777 no .............. . 
1,1 .:. (" ..;, J. 

002 7 10 
01:5113 
006067 
006057 
nn .c "'?7 
vo..•IJO ' ' 

006 7 77 
0070 ~7 
000:546 
010 6 00 
01060 4 
011721 
011 7 53 
011757 
011766 
0 12052 
012204 
0 1 225 4 
012367 
012 37 3 
012425 
012476 
010462 
010 3 57 
01053~ 
010553 
010 5 71 
012 60 4 
01 273 0 
0 .. ..... ............. 

.LC.t"C. .... 

00 1377 
011403 
000 7 16 
00112;; 
00 1 145 
0010 7E. 
001160 
000 ,..,.,5 

.... •J •. 

, , .. -:,1 "">4 v .l .... • I 

01?H.6 
015 (:. 44 
013625 
01 36 7 3 
0 137 70 
014 G l1 
014023 
014027 
01 4 0~0 
()11576 
011!=, 14 
O . ....... e.~ 

.1 ..; • .:.1 1,1 

O • ...., ... c: ..... 
... ..;, '"'t .,.) .;. 

0 1 ....,e:- .-
J...:O...J...:OO ,... • _n , _ 

u .l .,:. ,; • . .:..· 
,., .... E • • 
l.,I.~ ~J l·J 

000067 
01'33 .3 2 
00 00 c_i1 
n n f'• e:. 1.. '::'> ·-· .... .... -•.· .... 
011 3 67 
01142 5 
Ol ,I ..., ' ' E 

'- t' ·-· • 

1·_,· • 1 -~ -· .-. ... ..:· .:. .,:. 

0107 4€, 
0 

.. • "")...., . ..,. 
.l J. •.J .:. i' 

~ .. ,., -~ ... ,. 
·~· "' 1..1 

,· ' -1· ' t .... .. · -·--r: ,_, i 1 .: .: -· 

0 
• c ,. ~_, • 
AJ. V ,'l 

0 14 266 
0 't ..... """ '"" A ~"'f..;t .~ -

01 44 2;;· 
n • -r =- .-..i_ J. ,_, ._, a::. c. 
,..,._, 
'-' J. ·-· ··· ' • .;. J. 
n .C',.,..,,.., 
_, .1. ~· 0 ,_, ,_, 

l)n 1 ~ ~ • eo, 
... ·- ._ .1, • 

:) • "' - r. ·' 
' 

• I ,.... I • • • . - - . -
01 1 60~..: r. o--.-,,_, . .;) (' ( . 
O(l •• ,. 

'.J .., J. ,~ • • ;-

0 0 4 .. ~ ('. :.: 
r. '" ,. .-. ... -._, ,_, .., .:: ._; ... 
.... ,C' .... -. 
.,., ·'· ,J Ct .. : . .... 

... 0' 0 '" ' ' J IJ • .:• : •. : 
""" .. _., • .- r.
'-' J. '-' J. 0 ... • 

R 
R 
R 
R 
R 
R 
R 
R 
R 
~. 

"' R 
1': 
R 
R 
R 
R 
R 
R 
R 
F: 
R 
R 
R 
R 
R 
1': 
R 
R 
R 
R 
R 
R 
1': 
R 
R 
R 
F.: 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R ,, 
(\ 

R 
R 
R 
R 
R 
R 
R 
R 
R ... ,., 
... ,., 
R 
r.· 
" 
i': 

" ·'· f'• 
R 

F: 

r o 

••• 

r , ... 

F: 

~. 

•' 

,. 
•• 

CJil8 6 
CR~2 A 
CRA4 
CRA S 
CR A>: 
CRM1 
~R~ ' ..... ..:...a. 
CRT S 
CR'v' 2 
CRX2 
CRY2 
DATE 
DLM 2 
DLM S 
TIQ <><> ,.. ..... '-
D046 
DOT1 
DROM 
E1 04 
E10 S 
E11 3 
E11 6 
E 1 2 ~1 
E1 24 
E1 3 3 
E144 
E1 ~3 
El::'i? 
El::iE 
... • E .-. L.. .i d,l 

E1 7 2 
EAC 2 
EA DS 1 
EAI R 
E A 11 l 
EA SR 
ED2l 
ED42 
EDA 
ELO C 
ED F 
E )_( C ,... .... ,... . ~ 
~A \,· J.C. 

EXC1S 
E ~<C 3 
'" "f:,.., .... c_ r, _,=' ~ 

fCB BI 
FD0 9 
FD1 6 
f E T C:·Hl 
F LD 0 5 
FLD 3 0 
F'L D50 
F'L D:56 
FLD 30 
FLD 3 4 
F'L£ R2 
F'R £C 
HOP E 
IN A5 
I tl A V 
r t'i H2 
r ti H 6 
I :"O·l C 
I NPF' 
IN TRST 
IRG l 

t <' p ·~ ..., •J I 

LCOM 
LD CD E 
LD DS 
LDI Gti 
I - t'!'l ... 
l..JJI't :'! 

LDO R l 
'D ". ~ L... r; ...... 

L. D IJ D 
Ll!:: T 4 
L .,~ .. -

1 -~ . 0 

Li s-·r 
:_ 0 1 ..... .. 
I- u ·-· 
LDDCB 
I - f ... '' LUL-11 ' · 

, D " '- .... 
• ... ... I" Lr: ::..l... 
·~;o.. 1 1- IH 

• .,. A o: 
L I ,_1 

L. T AT 
. .,. "' .., 
t-IH "-
• f I T 
~ U· 
~.A ("' , .. 0 ,., ·-· ·-· 
..,, • ,. n 
··•t..J.r 

- --·-- - -- - ·-- ·• u • o • • 

"1 CS H1 

0033G ~ 
·0 0 2 0 25 
002073 
0 0 342€. 
0034 30 
003074· 
0030 64 
00301 ~· 
00~746 
003347 
00266 3 
000371 
0 06066 
006644 
0067' 24 
0 0 ~0 '=' "' ~ -_, 
00706 0 
000064 
010601 
0106 05 
0 117 22 
01 1 7!14 
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DAT~N 

TITLE DATAN 
ARCTANGENT Of' EXTENDED PRECISION NU'MBER 

CALL AC=ARCTAN <ARG > 
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16 ~ 
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18 ll! 
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AC=ARC TAN <AC> OC= PSEUDD ACC U"ULA TOR. 

20 
2 2 
e3 
24 
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28 
29 
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3 1 

NAME ••••••••• 
• MACRO • ••••••••• 
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IfT 
I ff 
GOTO 
EXT 
C ALL 

$DAN•DATAN 
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• . ~OUBLE PRECIS ION STORE 
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. IF"T 

. 
' 

HT 
GIJT D 
EXT 
CALL 
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DATn 

FRMUR2 cern 
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VORT [ X-3 
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$ ~T O 
$STO 
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010:i710 

ll! DOUBLE PRECISIC N ADD 
f'ADD t1 AC 

• 

IF"T 
Iff 
GCTD 
EX T 
C~L L 
GOT O 

FRMWR1 COtiT 
l>AT A 

f'RMWR2 CD NT 
EN AC 

VCR TEX -3 
\ICR TE X-4 
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0 1.0 ~:503 

• DOUBL E PRECISIO N SU BTRACT 
rSBD rH~C 

rr-r 
IFF" 
Gu ro 
EXT 
CALL 
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DA TA 
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EMAC 

VDR TE X-3 
'/DRT EX-4 
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IF'T 
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DATA 
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0 0 0 262 0 0011~ A 
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303 2 
3 0 4 DAF"PP 

DATA 

DATA 

DATA 

DATA 

. DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

C.OTD 
CDI'H 
DA TA 
DATA 
DATA 
DATA 
DATA 
DAT A 
DATA 
DATA 
DA TA 
DA TA 
DATA 
DATA 
DATA 
DATA 
DA T A 
DAT A 
CON T 
corn 

0.7672'3 7 3149 U89 E - 1 

-0.6579 8 852531 68 E- 1 

0.559 26 17347787 E- 1 

0174i0121522,021~2l,016624 -0.452~237258238 E - 1 

0174,0041602,073161,06~540 0.32964~6403 5 53 E- 1 
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0170,011 0 117•01~1 3 4,0 0 3673 - 0 . 34 08 456556 186 E-2 
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~ -. 
OJ -~ ~r·-·gc: \ .I .•C.-• 
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33 8 
339 
3 4 0 
3 41 
342 
3 4 3 
3 44 
34 :5 
3 4 €. 
'? 4? 
~· ' 
348 
3 4 9 
35 0 
35 1 
':oC:: •:) .... , ,..) '-
3 S 3 
3 5 4 
3 55 
3 :;6 
3 ~ 7 
358 
'"" c 0 o:J _, ;J 

~ .• 0 ..j ;:. 

36 1 
3 62 
363 
364 
3 63 
'? C6 
~ v 

367 
.-. r n 
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3 69 
37 0 
37 1 ..... -, '.); 
.j ... ~-

....._ -,. "" 
0:. (~ 

3 7 4 
3 7 5 
3 76 
377 
3 78 
379 
3 3 0 
3 8 1 
~s~ .,j c. 

38 4 
3 ~"' ·=· .. _, 
386 
"'"'1 0-':7 
..;, u ( 
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·~ C• •-• 

383 
3 90 
39 1 
39 2 
3 93 
"='Q 4 ...,~ ....... ~ 
-:)7.J 

3 '3 E. 
3'37 
3 98 
399 
4 00 
4 0 1 
40 2 
4 03 
4 0 4 
40 5 
4 {: 6 
.. -; a 7 
4 08 
, .. ,., ·~ •.,, i.l Jl 

4 10 
4 l 1 
~ . ~ 
""t l i: 

4 1 3 
<l 1 4 . . -"'t l ·.J 

416 
41 7 
4 1 8 
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4 2 0 
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D8TH0 1 

DS TH0 3 
D8 TH06 
DSTH09 

DST Hl O 
D8 TH 1 1 

l.DA 
T Z B 
SUB I 
J A l'i 
I B R 
J AZ 
S UB I 
L D:S 
A SR B 
JA Z 
.J AP 
IAR 
J AZ 
I AR 
JAZ 
r-!SR B 
J t1 p 
LDP.l 
·-' M p 
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(-l ::.: F: B 
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I r.-. .J • <-
I AR 
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D8T H11 
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Dt: TH06 
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t 
D8 TH09 
8 
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1 
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1 
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1Y1 !':! Tr H ' ~c. l . L.l H .:. ._. 

S T c~ u 
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:O AT A 
F ~JLID 
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FLti:D 
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r. ...... .... ,., 
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D8 1 H1 2 
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4 '!'1- ~ -- ~ ~ :e· .~~ • ·. .,.. -~· '~ ~: . ._. -..: ~-' '...: 
~ • • • ... •• • • • ~ ... ,.,.0 

'!illo' ... - ... ~ - :oo.: :a:..:: l. .. ....... .......... .. . . ~ 

;k .. ,. ~- :.~· • 'M •••• 'fl'! :.-
~ . · · ··• . • • l'tt .T. .·r ~ 

< . ,- ,.. •• • "" "' "' ,.. :,; 
... • . • • • 0~ .'T. ;,<, .'F. , , ... 

t el. .... :"-! .....-: -.: ~ ~' ., 
... ... . ~ ;;liOi'; ... .... ; ...... ..:: 

·' ~ ' M '<( ~ ,._, ~ ~""' l , , ·"· .~ "': ;or. :-•. ~ '"" 

• ','• 'K •..,: !...:. ~ W .... ,Itt 
o, • .-...... ;«, ... • . -~ ,, .. 

• 



E.2 VORTEX LI S T ING 

EN TRY NAMES 
0 00 0 1 ~ R $DAtf 
::: XTERtH~ L NAMES 
(' 001 4 7 E $D LO 
0 00103 t $ZL 
(1 00160 E IF 
:-;,; Yl't B 0 L S 
~0 001~ R SDAN 
0 001:5!S E $STO 
00 0062 E $Z t1 
0 00201 R DAP2 
0 000:56 R DA T l 
00 0146 R DAT3 
;_100141 R DAT6 
00017 ~ R DATM 
000 231 R DATX 
00 0132 E F'IJLY 

4 31 
43 2 
4 33 
4 34 
~ ...... 
.. .=. ..... 
4 36 
4 3? 
438 
43 3 
44 0 
441 
4 4 2 
443 
444 
4 4 5 
4 4 6 

• 44 7 
448 
44 9 
4 !5 0 
451 
4!5 2 
4~ 8 
4 54 
455 
45 6 
4!5 7 
4 58 
4:i3 
46 0 
461 
4 62 
46 3 
464 
4 65 
466 
46 7 
46 8 
46 9 
47 0 
471 
472 .. ~ .... ...,.. I ., 

474 
475 

DST H2 1 

DAT030 

DTA"U 
DT l 
DT78 
DT 3 4 
DT ~ 8 
D T 1 ~ 
DT 3 8 
DT14 
DT18 
ZER O 
DTOO 
AO 
Al 
Ae 
A3 
A4 
VSTH 

OtH: 
MONE 
TEMP 
PI OVR2 
u .. 
v R . 
z 
DA S OF T 

DATA 
FSTD 
DATA 
LD A 
LDB 
LDX 
J MP!I! 
LDX I 
LD A I 
JBZ 
JM P 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DAT A 
DA TA 
DATA 

DAT A 
DATA 
DATA 
DATA 
DATA 
DAT A 
DATA 
DATA 
D <'iT A 
DATA 
DA TA 
DATA 
DATf.t 
DA TA 
DAT A 
:l ATA 

DA TA 
BSS ... ..... 
D .;,_ ~ 

B S:S 
BSS 
CDiH 
£ i'i D 

0 00 000 R D~ TA:1 

0" 0" '"'-· V IJV C E SS E 
0 00 137 E $ZI'I 
C00132 E POLY 

00001~ R $ DAT 
0001:52 E $ZK 
000 1 07 E' AC 
00020~ R DAP2M 
00 0 05 0 R DAT1 X 
000043 ~ DAT3 ~< 
000120 R DAT 7 
000215 R DATP 
000 171 R' D~T Z 
000001 A VORTEX 

0 ER RORS ASSE I'tB LY CU MF'LE TE 

133 ! DAN ~0 
134 SDAT 1 ? 9 2 3 1 4 3 7 

0 $DLD 43 4 4 
0 SSE 2 9 ~· 0 ~· 

0 $ST O 58 ~9 
0 S ZK 72 73 
0 SZL 8 6 6 7 
0 $ZM 99 1 () 0 
0 $ z tl . . ... , 

J .:. ..:> l 1 4 
45 3 AO 4 """' .. ~ .') 

4:i4 f-1 1 41 9 
4~5 A2 4• r-' 

J. ~· 
456 A3 41 1 
4 57 A4 4 07 

0 AC 30 139 1 9 1 
3-~ ..J O DS THO l 3 5 1 
3 6 0 D8TH03 3 ~:; . 
361 DSTH0 6 ~- -. ~..J.!) 

362 DSTH03 -cro .,J._J 357 ..... -
~ c" --...-H·o U C I .l 

~.--.:;, 0 ..J 

36 S D8TH1l ~ .• 4 ...:• "'+ 34 6 "'"'9 .;),J 

4 27 DS TH1 2 .... "' ..:· E. :.~ 

42 9 D8TH16 -.-.--=- .;> , 

4"'' DSTH2 1 "' ""6 .;, l .;:, .; . 
26'6 213 D AA~ 
3 04 DA F' PP 144 
24C5 DA ti 1 1:i3 e 3 6 
2 48 DAF' a 165 

• 

• 

DR TAN P ROGRAM PAGE 7 LI ST ING PAGE ( 

1 

$D AT 
ZERO NO CONSTA NT ADDED 
ON E 
DATO !O t1 0 S I GN CHANGE 
DAT01 ~ US E -1 TO CONV ERT SIGN 
DTOO tD T1 8 •DT 14 t DT 3 8,DT12 • DT:5S t DT34 , DT78 t DTl 
0200t0 62 207 •07 3250,0 4 20~ 5 .78~3981633974 4 8 30 9DO 
o2oo,o ~ 6oo2, 0 47612, 0 741 0 6 .71882 9 9 9 962 16245osno 
0 200t051136t017506t023237 . 64 3501108 7 93 2 843 96DO 
0200, 04 3600•013~2 7 •0 ~ 7377 .558599 3 1 534 3 5624 3 6DO 
0177•073261,047012•060673 .4636 4760 9 00080 611 6DO 
0 177,055730,031203 ,062337 .35877067027057222uDO 
0 176,076S55•065762 t 026201 .2449 78663126864154DO 
0 175t07752 6t072 4 65 t02 60 57 w1 2 4 85499451676 14 3 5D~ 
0 
o , o ,o,o 
02 01,040000 J 0tl) 
017 7,012 5 252,0252 52 •0 52 305 
0176J063146~031441t01 2~ 02 
0 1 76 ,013333 3,0 1 3 232 ,07433 
0 175t070 337 J 051326t036 03 5 
0 ' 0 
0 176.040 000 
0177 , 040000 
0177 t06 000 0 
0 200J040000 
02 00 , 0 50 000 
r)2 00 '0600 00 
0 2 00,0700 00 
o 2o t,o4 oooo ,o, o 
oc:o t, ot3 7 777,o,o 

• 0 
.~ 9999 9 339999 999840~0 

- ~~~ ~3 ~ ~3~~ ? tao 4 a~or·u· • v .,J "'-' ._. .., ...., • ..., ..... .... ,_ \ .1 '"" ... . t • • 

- . 14 c:E:5 41 ::;:o ~: 887 0 4 9E· 4D 0 
• 1102281462432 21 2~6DO 
0 
1 /S 
2/ S 
3/S 
4 /8 
5 /S 
6/S 
7/8 
1 

- 1 • 0 
4 TEMPORARY ST ORAGE 
0 20 1,06220 7 ,07325 0 . 0 4 20 55 
4 
·1 • 
4 
~ 

0 001 5~ 
9 00 0 6 2 

0001 47 
0 0 01 0 3 
00 02 3 2 
0 0 00 0 4 
0 000 67 
0001 1 3 
0000 0 0 
0 0 0211 
0 001 6C 

1 9 3 

E ,.. 
c.. 

E 
F.: 
R 
R 
R 
R 
R 
R 
.... 
~ 

$$TO 
$Z N 

$ DLC 
SZL 
DAAA 
DARG 
DAT2 
DAT4 
DATAN 
DATQ 
IF 

21 1 

• 

0001 52 E $ZK 
0 00107 ,-

c. AC 

0 000 02 E $ S E 
0001 :.3 7 E SZM 
0001 6~; R DAN 1 
00001 6 R DAT01 
00005 3 R DAT2X 
0001 0 ! R DAT5 
0002 25 R DATE 
00022:1 R DATS 
00002 0 A tiP. IT 

218 22 9 433 

• 

1. 5 ? 0 796 3 2 6 794 

442 ) 

E • 1 lf. »: ll! ll! IE liE llf ll! 
[ , 1 ll! !e' 'II !f. !IHI! ll ll! 

E • 1 "': * * w. * * :« * 
E 1 "' ·~ '* ll! '' " '' ~ ~ . ..... ~ .. ....,; ........ :.. 

E • 1 ll! "' * ll! IE ll! lf. ll! 
1:" 1"'"'"""'"'"'"41"' L.o • ;or. :.o; :'!': ;"FF It"< ..... • • • ~ 

E . 1ll! ~ lf.ll!ll!ll!ll!ll! 

E • 1 * "' * • • * * P
E • 1 ll! "' lf. !UOIH IO I! 

E. 1*ll(**** 111 • 
1!: • 1 lt! ;,; ll! ll! ll! :.; II! • 
E • 1 !!: "iii ;!( * ll! liHI! ll! 

E . 1 :.: * * ll! * * * * 
E • 1 ll! * * ll! ll! ll! lf ~ 
E • 1 * ll! ;« • * * • • 
E • 1 ll! * :« ll! ll! * * • 
E • ~ ll! :« ilfiiHl ll ll! • • 
E • 1 lli ~ ll! iiHIOf. ll • 
E. l;o; ll!!*lt!~Ht:illl! 

E • 1 liE • :t: lli ll! w. lll • 
E • 1 * • • • •n• * ,. 
E ! l!Oll!:f.li!J!ll!ll!ll! . -
E . tll!:«it'll!ll!ll!ll!ll! 

E 1 'li ·~ -;· "" ~ ~ ~ \1; • • • ,..,.; •• ;r; :9. ;...: :"P' ••• · • 

E . t ll! :+:it!ll!:.!ll!lllll! 

E 1 l!: :~ ll! It: liE:f. ll! 't: • • 
E . l"-'$: '~ li!~OE*~ 

E 1 :0.: >¥ 'If "" "' :0.: ,.. ,.. • IF. •• ••• ;.,.. .... ,.. ....... ..,.-

E ' ,._ '' "'"' ~ '"'• ... • ~ • 7r. ... ..... ,.,, ... 

E • 1 >« 'l>"¥. * ~ * * :« ,- 1 ~ :0.: ,_, :0.: :0.: :.0: 'M :0.: 1:. • H. •• •••• , ;.-. ~ .lP. .... ~ 

E • : ~ ?:: :tHO!ll!:t: ~ 

E . 1~'0:if.lUO~'f.~ 

E ' "" "" ~· ,., . . "" ,.. "" • ! ;or. ..... :or: ,., ~: :.... ;op; ,-,.; 

r · !"'.., "'1!"' ~' "' -t.. • .... • ..,... ..... .... ,.. ;-.;. "' 

,... ' ,., 'i' •t; "" "' "' "" "" c_ • ~ • ·ow; • • ;oro ....,. ;or; ;>!"; ....: 

,- 1 ;M A ' :•< :0.: ·~ :0.: :0.: :0.: 
~ " , ,T •, · • · ;If'; .l;t :'f: ~ ,.,_ 

,... ' "" • '" ;,: * "' "' ..., :-_ • .l .... • . . • ........ ..... ·""' 

,... . ..... .,. "" "" "" .. . "" "" ~ N' ' • • ~. w; lf', :9; :...: "~ ._, .. .. 
':;' •\' ) . ·~ "" "" ·:· "" "' '- • J, •• •• t. . . ... ;?; :et. v. .v. 

,.. 1 "" "' ,., "' - ,. "" ·~ ~ I • ' • •, '"• Jll; ... .- ,,._ :V 

):' 1 fi. ~·· ?.!: ll! 'f. ... liE * - . 
E • ., . ... "' "' "' "' "' ..., 
- • '" •••• • . .... a<; ... ;.,.. """ • • • 

E ' lit: ·•• :.~ * :.: '*' '« ~ . -

• 

• 

-
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E.2 VORTEX LIS TI NG DATAti PROGRAM PAGE 8 LI STING PAG E ( 44 3) 

... ~ s C.'t DAP21'1 • &--~ c. 
1 27 DARG 1 3 1 
47 4 DASOFT '"'0 ... . . .J> , . 
14 1 DAT 0 1 132 . 
318 DAT010 314 ...... .. 
.J.j..J DAT 0 1 ~ A ~ 1 't't 

336 DAT 020 334 4 4 0 
438 DAT03 0 326 
164 DAT1X 1 60 
175 DAT2 239 2 3 9 
166 DAT 2:< 163 
,.."'j"j c: ._, ._ DAT3 160 160 
1 6 1 DAT 3X 239 
194 DAT4 1 9 3 193 
1 0'"' . .... .;) DAT5 180 -"' ..._ c.cc. DAT6 1'3 7 
198 DAT-7 19 3 
124 DATAN 1 1 20 12 8 
26 1 DATE 186 
24 7 DATM 1?0 1 82 
258 DAT P 155 1 60 204 20~ 213 238 239 
'=>57 
'-~' DATQ 1 4 5 150 172 1 74 177 179 196 200 202 

221 2 3 4 
259 DAT S 159 167 224 
26 4 DA T>( 17 8 1 8 4 ... 
246 DATZ 1 57 
4 52 DT OO 44 2 
44 3 DT 1 44 2 
44 7 DT12 44 2 
44 9 DT14 44 2 
4~ 0 DT lS 442 
44 :5 DT 3 4 442 
44 S DT 3S 4 .. ""' 't O:. 

446 DT::iS 4 4 2 
444 DT 78 44 2 
442 DTMW ':>F,O -· .., ........ 

.;)C. FRMW R1 . ... ,... 
.::. o 42 5 7 71 85 98 1'12 13 7 148 

1 89 207 216 22 7 
3 4 FRMWR2 31 4~ 60 74 88 1 0 1 1 1 5 

0 IF • ...., 1 
~c. 160 1 93 23 9 

4 -7 MDNE 33~ t:;, 

122 NBIT 243 2 E.O 26 2! 26 7 
466 ONE 3 1 9 328 333 38 3 4 39 
469 PIOV R2 324 

0 POLY 1 21 213 
A"7 ... .... ( c. 1<: 40 2 4 09 41 " '•' 41 7 4 21 
468 TEMP 323 32 ~ ..,8 .. 

~ oJ 391 
4 70 u ....,..,2 . .;, " 37 4 381 399 
4 7 1 .... 308 313 317 321 330 332 341 34S 37 9 

367 
A"'S 't .j VS TH "" .... .:,. ,.. 1 

.... .. .... 
"' ,;) 

1 VOR TEX 26 27 40 4 1 55 56 69 7 0 83 
84 96 97 1 1 0 1 1 1 135 136 14 2 143 • 

146 . . . ., 
~ ~,. · s..., ~ •' 1 88 205 206 2 14 215 2 ..-, t c. .j 

226 30 5 306 
473 z 393 -·qs ,; . .. 40 0 4 25 
4~1 Z ERO A • ._. ~ 

~..:> 0 

• 

• 

. 
. I 

' 

• 

-~---------··- --···· ...... _ .... -. ------.. ~---- ___ _ .... _____ ....... - .,_._. ___ .. . ·- . . .... ,. __ ... _ ··------ ... -- .... __ , . ..... .. . ··- .... ,.., __ . . • 
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. E.2 YORTE~ LISTIHG DEXP PROGRAM PAGE 1 LISTIHG P.AGE < 

000001 

• 

. 
' 

• 

1 VORTEX S ET 1 03 
2 ll THIS IS A COPYRIGHTED PROGRAM. COPYRIGHT 1973 BV VARIAN DATA MAC HIN E 03 
3 ll 0 3 
4 ll './.D.M. PAR T HO. 92LO :i06- 1~0E ~ 3 
~ ,. 0 3 
6 ll RELEASE 10-1 5-73 03 
7 ,. 03 
8 ll DEXP 0 3 
9 ~ !) 3 

1 0 • 03 
11 TITLE DEX P 03 
12 ~·····,..,..~~······w.················~················ .............. ,.. ........ (13 1 3 • . • 0 3 
14 ,. D 0 U B L E - P R E C I S I 0 N E X P 0 N E N T I A l • 0 3 
15 ll II! 0 3 
16 ll ( D E X P , S D E X ) • 0 3 
17 • liE o::: 
18 ll fUNCTION: TO COMPUTE THE EXPONEN TI AL Or A DOUELE-PRE CI S IDN ll 0 3 
1 9 * ARG UMEN T. • 0 3 
20 • • 0 3 
21 ll ENTRY: DE XP: NO SPECIAL CONDITIONS * D3 
22 ll SD(X: AC =DP ARGUMEHT ll 0 3 
~":! IIIII - , , .... c. ... , ,. ..... '" ~ . 
e4 !II! CALLIH Ci SEQ: D EX P& J I'IPM DEXP * o:;: 
2~ !II! DATA ADDRE SS Dr DP ARG UMENT * 03 
2 6 • • o:;: 
2 7 • $ DEX c JMPM $DEX • 0 3 
2 8 • • 0 3 
29 • EXI T: AC=£llliA RG w. 0.3 
30 ll • 0 3 
31 ll ERRORS: OVERF'LO~: OUTP UT "F'U NC ARG • • ~1 3 
32 • AC =MAX DP NU MBER • 0 3 
33 !If. UNDERF'LOI.J: AC=O * (' 3 
3 4 * BOTH: OV F'L SE T ll (t 3 
3~ :t. • 03 
36 ................. ,.. ••••••• ~ ····•••w. ~ ~·-··~·······················~······~ ~ 3 
38 ~~········· 0 3 
39 • ~ NTRlE S ~ 03 

40 ······· ~ ··· 0 3 41 tH1ME D E~< P ARG I:'l CALL S EQ o :;: 
4 2 . NAME $ DEX AR G I N A C 03 
4 4 .......... . ... 0 2 
4~ ~ EXTERNALS ll 0 ~ 

46 ·=~···· · ~ ···· (j 
4 8 lf DOUBL E PR ECI S I ON LOAD D . lC 8 
4 9 F:...D D NAC D . l C 3 
5 0 IFT 'v' DRT £X -3 D. !::; 3 
S 1 I F F 'J 0 R T £>( - 4 I: . 1 0 :~ 
5 2 ~ O T C FF'Ml~R1 D . ! C: ~ 
5 3 E>~T ~fiLO DP LOAD It . 1 0 3 
54 CAL L ~DL O It. 103 
5 5 •:i OTC FR MWR 2 D . ~o::; 
56 FRM~R 1 CCrH , D . 1 G2-
S 7 DA TA 0105 522 FPP DP LOAD D . !-::3 
s a F' RMW R2 corn n. 1 fl :::: 
5 9 EMAC D . ~~::.: 
6 0 EXT AC DP A~CUI'IULATOR D . l C3 
6 2 E :n $ D t ! 0 N D R M A L I Z E D P A R G u ~: 
6 3 EX T SEE ERROR ME S SAG E PRCCESSO ~ 0 J 
E. S !f. DOU B LE PR ECI SION ST ORE D.t f: J 
6 6 F' S T D M;; C D . t :) :"< 
6 7 IFT VOR T EX -3 D . 10.::' 
68 IF F' VO R TEX-4 D . !. 0 :::: 
6 9 fj 0 T 0 F R M 1.1 R 1 D • ! 0 ::~ 
7 0 E~< T SSTO D a 10 3 
71 CA LL s s ,· o DP S: TC RE !J . '.•) :_~ 
7 2 GDT D F RM WR2 I 1, 10 3 
7 3 F' R 1'1 U R 1 C 0 N T !1 , 1 (.• :;: 
74 Df: 'TA I) 10 5 710 FPP D P S TO R E It . 10 :::: 
7~ FRMI-IRZ COfH It. iC :;: 
76 f.I1AC It . !(' :;: 
7 8 
80 
S l 
8 2 
83 
8 4 
85 
86 
8 7 
se 
8 9 
r·o ,. 
91 
9 4 
9~ 
96 
9 7 
9 8 
99 

1 0 0 
10 1 
102 

.:- vT $ ZC 
'-' .... I 

• DOUB LE PRECIS ION ADD 
FAil D i11 AC 

F" RM~JRl 

T c· r . . ' 
I <· , -

1 • 

G!J f D 
EXT 
CA L L 
GOTL! 
f'Q N T 
- I I I 

DATA 
F' RM~R c: corn 

Ui .~ C 

VDRTEX-3 
V DR TEX - 4 
FF.: M!~R l 
S ZK 
~ ZK 
F" RMW R2 

0105 50 3 

• DO U!L E PRECISI ON SU B TR ACT 
F' c- "' D ,,, "" r--
~ b ·· ~ ·-

IFF 
(
. ,., ..,. ,., 
) • .. • • u 

E ·.·· T . ,. ·, . 
C ' ' ' :>· - t .. 

Gu ro 
FRI'I~Rt corn 

VO RTEX -3 
V O~·: T E X -4 
F"R r1WR 1 
SZL 
, . .. L ... ~ 
FRMI~R 2 

NEG ATE AC 

DP AIJD 

F PP DP ADD 

DP SU BTRACT 

~I • 
D. 
!l . 
II , 
1). 

.. 1 l • 
n. 
D . 
D . 
D • 
D. 
D . 
r: . 
D . 
D . 
D. 
It . 
It • 
Ii . 
:;) . 

(; 3 
1 .., ":• 
... ·-· ·-· 
1 (I .3 
! •. , ·: · - " ~ 
., t ··~ 
J, -· -· 

i . . ~ - ,• ... 

1 0 3 . . ., . . . .. '· ... 
• 1 .. ' ..... 
.1. J .;.. 

1 0 3 
.. i • -:, ... '·' ._, 
• t •• ·: · ... .. ...., 
, ~~ ""''t 
! .... ,;, 

1 0 3 
• tl ~. 
A V .; . 

1 0 :::: 
, 0 ·:· . ~· . , .. , ,.., 
J. ,_, .; • 

1 
,, ~ 
' .• .: . 

00001 
00002 
00003 
00004 
0(100~ 

00006 
00007 
00008 
0000'3 
00010 
0 0 0 1 1 
0 0 0 1 2 
0001:3 
00014 
00015 
0 0 0 16 
0 0 017 
0 0 0 18 
0 0 0 1 '3 
00020 
,-, r. (' ·::> • 
VI.' IL-L 

n.nt! ~ ·=-._. ..., .... '·- ,_ 
0002:3 
0 0 (! ~?.: :~ 
n ··tr: ·=· ~ -'· .. ~..-_ 

1)0 0 26 
0002? 
'I 'J"' '"' .-..... ._ f 1.) .::. ·:• 

0 0 0 2'3 
000 30 
0 00 31 
nuo r-. .-..-

1,.1 .,J c. 
(\ ( I t 'l "? ·jo 
VV V"-'•.J 

" ~ .. " ..., "' t,; IJ v .;, ·-' 
00 0 36 
0 0 0 ~=: :3 
"u r .. ~ .o:· .-. 

J ·~· ..... :? 
'''J'(I~(· 
1_J , OJ Ly '•' 

000!!~1 
ODO.:~ t:· 
t t ( I I'! .·1 .·~ "' .... .... ·, .. 
;"', .·, , · , "" !;::' 
•J ,_. u ~ .J 
,.. .... ~ .4 .1"' v .... l) "-t Q 

n U·, .~ 4 .;. 
... .... ·-· 
UOC4 '3 
n. "* .... t:' ..... 
!.,1 1,1 '-' ...J ; 
.. , .. , i'• '"'lo i 
'· ... •,J ·J 4 

[} :)052 
,., rf ,., t::' .. , 
v '- · ~· ._1 -:· 

p ;lt)'~-· .. ._ . ·..J t 

r .. ... . . 
• ' • I ' ·- • ·-· i_l ... : • __ : ._f 

• • <t r, C' , •• , 
i..• u v ._, ·::· 
••· n n c ,-, IJ 1..1 U oJ :l' 
ooot:.:) 
r, f t .-. ~ ·=· 
• .I ' J \.• 'I.J '-

i'\ ro .--. r o'"lo 
lJ '-· !.._. u _:, 
,·, 1"1 r't .!: C: 
V V V V •.J 

C, •.. ,.J .. -r • ._, . r;, 0::• 
... ,··; ,., '~ 7 .... .~ ,_. . 
.-. ....... .:: ·=· u \. ;,; ·-· ,_, 

'j. .... .... .... .-. 
, , i.J o,,i J::• 7 

f l 
.. ... .., I 

·- ij t .. : ... ... 
•"J ,, r. ., ••.• 
I •_I l ' .( •7 

(I (1 0 ;..' :;: 
t • ·i •.• 7 ·' 
-· 1-.. v • 
, ... n ,·, ,. -=: 
OJ ... o._o ( - · 

000 l6 
r, u· .-. 7 ·=· 
lj ·~ • ·-· 
f t!'!J'• OII v ·~· J .._ • . • 
' •. 0 • 
t_l u IJ ·-· ! 
( t fJ .. , .::;, ·:::. 
v ... ' ·' ·-· '--
... fr f• P ·-:· ·-· . ..• .. • ·-· 
o o o :~: ~ 
" · ... r . e IJU U v.::o 
0008 6 

(• ro u· 0 '-' 
J v " " 
" r1 ,-, ·=· ·l .. • ._ v ._ ... 
('I l't ..... r-• •• , 
• .. • .... '·' =' ... , 
" i' '"· 9 1 .... .. . .. 
f' f'1:"'lo l""\ l:"' 
'.J ... •. . 7 ·-' 

(I c lj ·:: 6 
r. ,., r. oj ..., 
IJ ;; t,_l :, .. .-· 

"'•"r ~ n .-, u v ,_, =' ·=· 
fl .• ,., 9 '~ 
~V •.• . : 

001.0 0 
0 0 1 0 ;, 
00 10 2 

• 

.. 



. E.2 YORTE~ LISTING DEXP PROGRAf1 PAGE 2 

000000 
000001 
000 002 

000022 A 
000020 A 

074337 A 
034014 A 
074002 A 

;)00 0 03 002000 ~ 
00000 4 000000 e: 
000005 

Ol10006 
000007 
000 010 
00001 1 
00 0012 
00001 2 

0 02000 A 
000021 R 
034327 A 
00 100 0 A 
000000 A 

000013 002000 A 
000014 000000 E 
Ot!001 :i 000001 A 
0000 16 

10 3 
10 4 
10~ 
10 8 
1 0 3 
1 1 0 
11 1 
11 2 
11 3 
114 
1 1 5 
1 1 6 
1 1 7 
11 8 
1 .1 9 
122 
1?.3 
12 4 
12~ 
12 E. 
127 
128 
129 
130 
131 
1 ........ ~c. 

13 3 
136 
1 37 
138 ..... ., 
J. .;, 7 

14 0 
1 4 1 
14 2 
14 3 
1 44 
'4 .. ~ ..J 

DATA 
F'RMWR2 CON T 

:MAC 

010~~43 

• DOUBLE PR ECISION MULTIPLY 
fMUD MAC 

IFT 
IFF 
GQT D 
EXT 
CALL 
GOTD 

FR MI.IRl C O~H 
DATA 

F'RMWR2 corn 
EMAC 

VOR TE: X-3 
1/0RT EX-4 
fRMWR1 
$ZM 
S ZM 
FRNWR2 

010 ~~06 

• DOUBLE PR ECISION DIVIDE 
FDVD MAC 

FRMWR1 

FRMWR2 

IF T 
.~ .... 
i r r 
GOTO 
EXT 
CALL 
GOT O 
CONT 
J~:-ITA 
c orn 
EMAC 

)l!lr.~ll!ll!li!!IW.:tl 

• MACRO ~ 
!IJ!li!W.W.ll!!lt!'-!1! 

F~ E -... -l'IH\.... 

IFT 
I fF 
GDTO 

c ;:n L 
1- ,., v r" 
' l • ... • : u 

\'DR TE:X -3 
VOR TEX-4 
FRMIJRl 
$ZN 
S ZN 
F RmJ R2 

0 10~~3:5 

VOR TEX-2 
VOR TE>~- 4 
fRMWR l 
SSE 
s s e: 
r RMWR2 

F'PP DP SUBTRACT 

DP MULTIPLY 

DP DIVIDE: 

FPP DP DJ'IIIDE 

XFER PARAM !::'TE RS 

146 FRMI.IRl cnrn 
Dn TA 147' 

148 
149 
1 

... .., 
·-' c. 

153 
1:i4 .... ... ......... 
156 
15 8 ·--..... ,. 
160 
1 6 1 
16 2 
16 3 
164 

0 1 0 ::;036 !CS XFER PARHMETERS 
FRMI-IR2 corn 

£MAC 
,. .. !f. !f. ..... ~· :.;f. :« •• 
• S ET BL OCK • · 
llll!ll!llllll!ll!ll!*.lf'~·· 

SBI T SET 1 S PUT LAST FOR 
SBI T SET 16 PUT LAST FOR 
-~*~--~·~~~····~~-···········~········ * DEXP I S EN TRY WlTH ARG IN CALL SEQ • 
········ ~ ~ ~···· ~ · ,. ···················· DE STX DESX +1 SAVE X 

LDX DEP GET POINTER 
~ T i~ DE 0 1 
F I. D D 

lS-BIT 
16-BIT 

TO DP ARG 

1 65 DEOl 
166 

BSS 
IFT 

1 
VORT EX-1 
VORT EX- 2 
F'R MWRl 

167 
168 
169 
170 
1 7 1 
1 72 

173 
174 

17~ 
176 

177' 

F RMWRl 

DEXP 

~..- .... 
1 .- r 

GOT O 
FST D 
.i.lATA 
corn 
CAL L 

LDX 
J i•1 p 

BE S 
•. ... E ,.. ..) -

AC 

- nE" • ;> • '" 

DE S X+l 
0 

0 

1 

RESTnRE X 
EXIT 

ENTRY 
X F E~: PARAMETERS 

POIN l. ER TO DP ARG 

• 

• 

LI STING PA GE < · 445 ) 

' 

D. 1 0 3 
D. 1 0 3 
D. 1 0 3 
D . 1 0 3 
D. 1 0 3 
D. 1 0 3 
D . 1 0 3 
D. 1 0 3 
D. 1 0 3 
D . 1 0 3 
D . 103 
D. 1 0:3 
D . 1 0 3 
D . 1 0 3 
D. 10::: 
n. 1 o 3 
D. 1 0 3 
D . 1 0 3 
D. 1 0 3 
D . 1 0 3 
D. 1 0 3 
D . 1 0 3 
rl ' u· ·~· . - ....:• 

D . 1 0~: 
D . 1 0:::: 
D. 1 C 3 
D .. . 6 . - . 

• .. JJ ..:· 
0 .... 

•• . ·-
0 -=· ~· 
t • .-. v ..::· ,....,. 
... -· 

D . 1 0 3 
D • f• .-. 

• l J .;:. 

f"t " " .... J.l • .' '·' • .:,. 

D 1 . 
.. • u ,;; 

D • • n . ...., 
.1. •• t -~· 

~. . ... ... 
J.J • I ' ,1 .j 

D. 1o::: 
~, . . .. -. 
.L • J. '· ' • .:_. 

I ........... . I • J. ,_1 ·-' 

U- -~ .;. 

0 :::: 
03 
0 ·~ 

~· n .- , 
'·' ·=· " ~. IJ ~ 

(I .;: 
r. ~. 
~ .;, ... ~. 

·-· ..:· 
0 3 
0 ::! 

t I ft t '"I · ' t 
\'- '!< J. ·-· ._:, 

'i &c 1 (• ;-; 

~ . f) ~ l'l ~. •I •x .£. .~ 

"· .. '• •J .;. • 

lj ::· 
0 :::: 

0 :::: 

001 03 
0 0 10 4 
0 0 1 0 5 
00 108 
0 0 1 0 9 
00 1 10 
0 0 1 1 1 
0 0 112 
j 0 11 3 
00114 
0 0 1 1 5 
00116 
00117 
00118 
00119 
00122 
00123 
0012 4 
0012~ 
00126 
001 2 7 
001 2 8 
00129 
001~!(: 
fl't l ? ' .l <J J. 

00132 
0 0 1 33 
'10' ~. ,. l ~~ --..) 

0 0 1 37 
00138 

0 0 140 
0 0 l 4 1 
nn·4~ . l .l L. 

00143 
0 0 1 ... 4 
1'\ .... .. . .. c: 
u u 1 ~ ...... 

00146 
00'4.., . l { 

OOl~. f~ 

0 0 1 4 9 
.-. ,., ,. r:-- .•, 
'.I u l ._1 ..:. 

001~3 
00154 
" l"t4 tc;" •-•J t ;._l.J 

ru·,e,; 
J - .J -

001 5:?. 
r. l'o c C r\ 

t,J '·' l •.J =' 
0016(: 
00161 
00162 
';o · ··· ... ,_ ' .. 0 .,:: 

:'i':l i 6 4 

001E· 5 
00 16 6 
0 0 1 67 
,, (', 1 .:: "=' 
v •,• '-''-' 

001€, '?, 
[) '1 • .., ,., t.. .L I Ll 

0 0 1 7 1 
(;(1 } 7;~ 

OC1? '3 
00174 

0 0 l 75 
oo:? t . 

... .-. fl 0 ., ~,. 7 
·~-::.. - .l. ff 

::·:=: 00178 
0000 17 00 100 0 A 
OOOO ZO 000000 R 

178 DEF' 
17'3 I .... D 

""" , I I 

1 
DE JUMP BACK F OR fO RWARD REf ,-. ·:. r. ··r 1 7 '! 

"" -..• ·; ~ I . 

000 021 

000022 
0000 23 
00002 4 

00000 0 

054311 A 
06 4311 A 
074 3 1 2 A 

00002 ~ 002000 A 

• 

1 S O 
1 s 1 
182 
1 84 
18::1 
186 
·~~ .l.<::' t 

18 8 
1 89 
1 90 
1 9 1 
19 2 
193 
194 
195 
196 
197 

····~··············-·············~····•*• ~ S DEX IS ENTRY WIT H ARG IN DP RCCU M AC • 
·-·-···~Y.~~···· ~~ ~~--~···~-·~··~~ ·······~ 5 DEX EtiTR 

IFT 1/0 RTEX-1 
·~ r • r 
Gar o 
F I. I! D 

VORTEX-2 
f'R~H~ Rl 

DATA HC 
17RI1WR1 Cf.lriT 

S TA DE S A 
s ~·B DE S B 
S i >~ DESX 

*·~·····~········~• NORMALIZE ~RG U • 
·~~ ······ ~ ······~ ~ -FST D 

SAVE A 
SAVE B 
SA VE X 

STORE IJ 

- ·-·- - -·- -.. .. ._ .. - . . -.. ....... - .. ~ ........ _ ... . .. - ·· . . - .. 

t> .... ... . ;. 

C3 

D. t o:::: 
D. l O::: 
"I " , . .-, 1. I l I , '"o 

U 6 • (": J"'o 

y f".X •. ' ·' - · 
I 0 <' 1 C:' •':< , 0': ..... 

1 ' n 1 ,•, . '• 
\ 0 (): .1. I,J .._:o 

0 ·:, -· 

0 ::: ... . -. u..:. 
11&10:3 

G0 i 8G 
ro(;••., i v J. ..., I. 

n ·•1 t '-=' ·=· '-' I, J. •J '-

00134 
00185 
' tO • r•£ •.I.LC•..t 

0 0 1 8 7 
0 0 1 ·~ o") - ............. 
("r ,•, ,. ,-, •:1 
I.J '•' i, •:) •' 

G0 1 '3(. 
00191 
~ . ~ - ~ 

IJ ll 1 ':1 1-: 
0 0 1 93 
0019 .C, 
001 95 
00 1 96 
0 0 1 97 

• 
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000026 
0 0 0 02 7 
0 0 0 0 30 
0 00031 
000032 
000033 
00003 4 
00003~ 

000036 
000037 
0000 40 
00 0041 
000 042 
0 0004 3 
0000 44 
00 004!1 
0000 46 
00 0 0 47 

Q OO O ~O 
G OOO~l 
C 000 ~2 

000000 E 
000346 R 
00 2 000 A 
000000 E 
000 3 46 R 
014 3 1 3 
00 101 0 
000276 

A 
A 
R 

0 14 3 0 7 A 
0 0614 0 A 
0 00210 A 
001004 A 
0000~0 R 
0 14303 
00 1002 
000 30 3 
00 100 0 
00 03 1~ 

~ 
A 
R 
A 
R 

0 02000 A 
0 00004 E 
000 3 4 6 R 

0 00 0 :53 002000 A 
0 0 0 0 ~4 0 00 0 0 0 E 
0000 ~~ 0 004 13 R 

: 0::!0!56 002000 
0 000 ~7 
OOC060 

!)')0061 
000062 
~00063 
00006 4 
0 ~0065 
00 0066 

0 0 00 67 
0 000 7 0 
0 0 0 07 1 

G00 0 2 6 E 
0003 4 5 R 

0 24 3 22 A 
014264 
001002 
00 0066 R 

A 

00:5 222 A 
06 4 2 4 2 A 

0 0200C A 
000 00 0 E 
00 :)3 3 0 R 

(10 00 72 00200 0 A 
" "0" ....... t.•;_, u ;v 
0 0 00 7 4 
'"1000::"!5 
c •) 0 0 7 6 
GOC07 7 
': 0010 0 
0 00 1 0 1 
000 102 
~:.J0 1 03 
0(11)10 4 
1) () (11 0 ~ 

000 1 06 

. n n ' C 7 Uvv • • 
000 1 10 
;) 0 0 1 1 1 
000 112 
0001 1 3 
':' 00114 
' ) ,., ,., ... .. • • • " • ! I 1 
........... .A • -

000116 
00 011 7 
000120 
,., ..,. ............ 
v;,; v 1c.~ 
..... ,.. ...... -..J UV J.C.C. 

0 00 1 2 3 
000 1C:4 
.... ,.. ... .. ""' -V•JU 1C. ..J 

0 00 12 6 
0 00 1C:7 
(10 0130 
0 00 1 3 1 

oooo=-;- E 
0 00342 R 
00500 2 A 
064 2 45 A 
064245 A 
014 2 4 i A 
144 2~ 6 n 
001 010 A 
000106 R 
0010 0 2 A 
C OOll! R 
06 4 2 "H A 

001000 (i 

00014 2 R 
054 22 :"' A 
124223 A 
054006 c 
006011J A 
000 0 17 A 
144222 A 
• .., 4 .... . ,.. "' 
.1 ~ G .l. c r 4 

0 :5 4017 A 
.... .. ·-- ... , .. U J. ._,. L • .:J lot f-1 

0114 3 0 0 A 
0:54 2 1~ A 
014 2 1 6 A 
o c 4 ~; z o 
00 ~ ~' 1 2 A 
014 2 1 3 A 
0 (.'1 1 ;:. 2 0 
00 0 i. 3 3 R 

• 

19 8 
19 9 

200 
20 1 
202 

203 
204 
2(i5 
206 
207 

208 

203 
210 

211 

D.:ITA 
Cf.lLL 

DATA 
L DA 
J AZ 

DEU 
SDNO 

DEU 
DEU+ l 
DE Ll 

•• ,. ............... Y. ••••••• 

• CHECK EXP ONEN T RANGE • 

··~·····~··············· 

• 

LDA DEU 
S UBI 0210 

J AN 

J MP 

DEl 

DEU+ 1 
.!JEOV 

fiE UN 

21 2 •w••••••~••••••• ~•••• 
2 13 • COMP UT E Y= UI LN ( 2 ) • 
2 14 ······~········ ~~ ~~·· 
21~ DEl F'LD D 

21.6 
217 

2 18 
213 

220 ,.., ,.., . 
C:. C:.> 

222 
~ ":) ":· c::;. .. . ,J 

22 4 

DATA 
FDV D 

l'.HH A 
FS TD 

DAHl 
I FT . .... ~ 
• r r 
GOT C 
rLD D 

DEU 

DE.:.2 

DE'.' 
'y''1" TE" -1 L. 1'. ,..,. 

Vr! RTEX-2 
F RM WR 1 

........ .. 
C:. C. ..J DATA DE 'o' 
226 F" Rl'I'&JR1 C O~H 

NORMA L IZE U 

E XI T &.liTH AC = t IF U=O 

GET BINARY EXPONENT OF U 

BINA RY EXPONENT OF U .GT. 

YES 
OVERF"LD&J IF U + 

UNDERFLDiol IF' 

LO AD NORMALIZED U 

COMPUTE Y=U/ LNC2 ) 

ST ORE IN DE Y 

........ ~ c:. c. ,. 
228 -~~-·····~~····~7.··············~·• COMPUTE "=INT CY +Cl/2)•S!GN CU) ) • 
-:--:-~ 
~ .... :I 

230 
231 
23 2 

233 
2 3 4 
235 

23 S 
'"' '"'9 c .,:. 

2 40 
..... 1 -.-. .... 
'=>4 "" ·- '-

;? 4 5 

2 4 6 
""4 7 .. _ .. 
,.., 4 •:> t.': ..... 

2 4 9 
2 5 0 
251 
"'=' c:: •j 
'- .... L-

253 
25 4 
255 
2~ E. 

2 ~7 

-::- :so:~ ·- ~ ....." 
.;.. ;:) l.i -- . c. -=· J. 

252 

266 

-~-- ~ --~ ~-~······· ~ ·············y· 

FRM&JRl 

DEl A 

DE2 

LnB DED1 +1 S ET HIGH BIT IN B 
LDA 
J AP 

CP B 
ST .B 
r ADD 

DAT A 
FSTD 

D'l TA 
T2 B 
S T·B 
ST B 
:... nA -., ~ 
- ._1 - · 

J ~ 7 ... ..... 

J (l P 

STB 
IfT 
IF" F" 
GCT D 
S TB 
C OtH 
,J t·! p 

~ TA 
ADD 
<' T ' ...... ~· 
LDA I 

SU B 
Al"D 
~.;r A 
:. r H 

~ T A 

LDA 
L A~ R 
li'=!B 
LD A 
! ... .... ·- ~ .-:. 

... - .. , + 1 .L• c.. l 

!1>.+ :?-

nn: ·~ 1 

DCH 

DET 

T'or-"T + "' .!,; t_ i .., 

.. l :" i ... ·- . 
" E 'n' ". - J .. . . .. .. . .,. "' 
. , .... 1 "' · - .._ r' l 

·:, cr + 1 
\'CRT E:X-1 
VOR TEX-2 
r r': r·l w R 1 
r• r T 

Df3 

:;:J;;I T - 1 

~ . .:- T 1 \ • ... 
~ F. ,_. H - . ~ 
' ' C' 2 •' .., - l .. 

~ 

'·' 
f!ETl 
,..,,...,..+1 ' . r. 
· ' '• '?~ •• ::· J • 

··:c- + 1 

I S lJ fiEG ATI VE 1 

'o' E S , SET DE H TO -1 / 2 
SET DEH TO + DR - <11 2> 
COM P UTE Y+- (1/2 ) 

STORE IN DET 

CL EAR WO RD S 2 AND 3 

I S THE ~ E A~ lNTEGER PART ? 

NO. :S:ET tf =•J 

YE S 
C 0 tl S T R U C T !1 AS K SHI FT 
STOF:E I N LINE 

CO NS TRU CT F"I~ SHIF T 
S T O~:E Iti L: NE 
LO AD S IGii >:: IT 
SH irT MASK 
S A '/ E !1 A SK 
GET MANTISS A F I~ST WORD 

GET SIGN FLAG IN B 
RELD~D M A~T I S S A ~CRD 1 
..,,.. -A.,..'"E " 11C.•J : ~Y 

• 

7 ? 

446) 

03 
(J ~ 

~· 

(L3 

03 
.... ...... 
u ..:.o 

( 0 ..... 
'·' .:. 
0 3 
0 . .,. ~· 
0 ·:· ·-· 
0 3 

03 
0 ~ 

~· 

03 

~ ~ v . .;. 
~I -:• ... . .. 

0 . .,. ·-· 
' '"1"-· y Qc u ...:· 

(: 3 
VS.e 1 0 3 

U •) l n ~ .. 
v 'X ~J - · 
.., ., ~ ,.,~ 

y ·:X . .... . ,:. 
I t h '- I'• ~. 

•,• •X • • .. • ·~• 

V &l:l 3 
1._1 ~ • f • -:· y OJ( ... ._. • ... 

1 1 ,., " n .-, 
v x ., t,.~ .;. 

'y' ., . ~-· ') ""' - • ' ·-· 
,.. ,.., 
•J .;.. 
q ... , 

~· ,.., ..... 
v . .:,.. 

~- .... , .. . 
•' . .. . -, 
'-' .. :· 

u • 1 , .. ·:· 
y 0< .. . ·- · 

... .-. 
v "' 

\o' &c 1 .:· :3 

D. 
D. 
D . 

0 -. I •,: ' 

( • . ·, 
·~· .,:. . .. . . .• 
' ~· 

( · ":'• .· · .. • 
.... -. 
\.• .;. . . .-, . •. . ~ 

.-. ·:. 
~' 

1 .... ":• · .. · ._. 

1 11 -=· • v 
. ... ·::-- ·• . ... 

~~ " . t • .... 
~ ~ ·~· ·. 

l,. I ~~ • ; .-, 
/ .... : ... ' .:' . ., 

' I • ' 
·~ ·-

· · ~· ·· ·-· ' ) . -. , • L • • • 
.... , .· .· ·-· ... 
' • ·:· ·-· ·-· .... .-. 
· -· . j 

.~. ·-=· . ... ..... 
, .. , ....... 
... , ·=· ....... 
._, ..... 
.-. ~. 

·-· -· .., .. 
•.' ..:. . . ~ . . -. 
........ 
'J .:.· 

' -. ,_, ·=-· 
. . . . ..,. 
·.· ._ .. . 
·- .:,; 

00! 38 
0 0 1 99 

00 200 
0 0 201 
0 0 2 0 2 

0020::; 
00204 
00 205 
0 ::1 20 6 
0 n .-. ., :' . c. .. 0 

0020 :::: 

0 0209 
00210 

0 0 2 1 1 

00212 
00213 
0 0 -· .... 

.-:. ·" '-i 
" (I ~. • . IJ f: ~ .._i 

r. 0 - . • .· ·' c. "" t:. 
0 02 17 

0 "" .-. • .-. \.' c. J. -:"' 

00219 

0 0 .... ..... 
&..:.. L. ._! 

O o ':'~i ........ 
C 0 .... ........ 

c. c. c. 
0 0 

,.., .. .-, 
to:. c. .j 

"'"".-. "" ""' ., J (;. c. . :· 

0 ,, ., 2 ' . 
J c. .... 

0 fl ,., .-, • . c. c:; ._;, 
f';. j~ .. .. - J ._J ~_, ~ c. t ' 

t'\1\"""\ .... ~ v t_l .:. c. ~-

... 0 ·~· ':." ·~ •.J c. ~ . -· 

0 L.l ':• .-. f r 
t:. -~ .,., 

0 
,, ........ . 
IJC. ~.:, 

0 0 ":':• ·':· ·-=· . ... -.J -

0 0 - · ~. . I C. ,_;, .; 

0 0 .-, .-.... 
c':. ·-=~ '-+ 

U• 0 ·=· ·~ co: '- ..... . 

1)')-· .... / 
.. "- C. ·.:J J;,o 

" 0 .-.. -. -·-· c. ..., .. · 

(' 0 - ......... ) c. .,., •: 
(I 0 ":• ·-:. ~ 
• L,. ... .t .. 

I l ~. --:• ... , .-1 
•' oJ ._, ..., •. 

rl (. ":• ... • 
- • •-"T .:. 
(l 'i -:.~ .·i -:, 
41 '- ..... "'T ..... 

... u· ,., ·' .-, • L.. ... :.· 
"" ,., -. . .. , ! 
•• • • 0 c:. ..... '-f 

(! (1 2 46 
•• , l'l' ~- ·i ~ 
•.· ' L;. ..,. , 

'
.). '1 ~. ~ ., 

i c.. , 't ;:. 

f 1 ! 1 o1j A '=t 
-~ '- '"1-
.. , ! '• ~· --, ... 
•• •• L- ·- ·-· 

... ,., c.'""• c:: : ;. ·.· . ...... ·-
r; u· ~~.., 
• '- J .... 

O O C: 5 ·~ 
.·, i l 'c."· ~ "" . . - .J ,.,.,_ e6 
... -· c. . ..J • 

, , ,.,,.l/ o·' o 
..• •.· C.C \.< 

0 0 2 E. l 
r·r· :· ..-. ~ .... ,.;. ... c. '-
(: 0 2 E-3 
... , .. . .... ... .-# 
'J -· c. r,:. ·-:-
) ,, ,. .. ~ 
. '"' .-_ t" J 

• 

• 

• 
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00013 2 
000133 
000 1 3 4 
000 13:1 
000136 
··· o n ~.~ ... 
00 0 
0 0 0 

~ ~ .,. 
J. .._. £ 

• 4 ~ J. Li 

1 4 1 
~0'''4':> .J l · ... \..... 

000 14 3 
:~0 0 144 
0 00 14~ 

0001 4 6 
0 00 1 47 
000 1:5 0 

O OG l::'Jl 
c oo 1 52 
.] 00 1~ 3 

0 00 1:54 
000 1 ~ ~ 
~ 0 .... ..... ~ ... v J. ._1 10 

000 1:5;1 
OU 0160 
000 16 1 

'10 0162 
:)0 0 1 63 
fiO:: Ol€.4 

00 ~ 2 11 
1 ""4 <:-tJ W. 

oJ L . -

00 1 020 
00 0137 
0052 1 1 
O:i 4 C:U3 
0 0 4 3 00 
,., n "'• 0 1 ""' .... '-' - ..... 
0 f. 4 2 1 ·• 

00 2 0 0 0 
000051 
0003 46 

A 
F. 
R 

0020 0 0 A 
00 000 0 E 
000 3 4 2 R 

OOZ OOO A 
000000 E 
o oo4. 13 r~ 

0 0 2 000 
0 0 0073 
00 0 3 4 (, 

·-0:.. 

R 

0 0 C: 0 0 0 o'l 
000 1 :52 E 
000346 R 

002000 
0 00 1 55 
0 0 •' -. ... ~. 

;_; .. -....... .::. 

A 
E 
R 

'JOO l G ~ 00 2 00') A "" ,... ,.. .. , .~ 

1.1 4J I.J ,&. -.:- '.) 

... '"' .. 6"' . IU I.J j, r 

A f'\ "'t,-,,~~ 
--~ \,1 l. t 1., ( \,I 

"0""_ ... ~ v --• .::J. r ."' 

0 00 1 7 0 002000 A 
0 ,... l't .. ~ .. 

U\.IJ.t'J. 

000 1 7 2 

'' 00'7 .... . ' I 1 ~ 

00 0 1 74 

00 017€. 
;JC O 177 
coo c:o o 

00020 1 
~00 202 

000203 

00Gl60 
0 00 3 52 

" 0'"' 0"" v c. .... u u 
00t1 1 66 
0

,... .., _ ...,.,.., 
. u ;,.: ..=. , .:, 

00 200 0 
00 0163 
"' ,... .... ~ ......... 
<J lj v .,:. 1' c. 

O n ·:> r,or· ,_; L- ... .... 

0 ,.. ,.. .. ... ... 
v ·-· l ..,. ~ 

000 ~: 52 

..... 
t. 

R 

A 
E 
R 

A 
E ,.., ,., 

(1 

E 
R 

00(120 4 002000 A 
:.'0 0205 00 0!7 1 E 

•··o n2,.,..,. •. . "-' v ,. 
. . " ~ ., • n 
1.1 \,I 1_1 ~,.-. 1 -
""' ,... ,.. .... .. . 
,_, "'' u c. J. J. 

0002 .1.2 
000213 
" 0 "~1· ~ .. · ,_, -.:. ..... 

• 

A ,.,,....-.. ~ .. 
V l ; •.• J , I -

~ 

c. 
,.. """ , .. ~ .. r -. '" ' 
IJ 1,.1 I} •:'J 0 .:• r :, 

0 0 2 (! (i ::; 

000054 
C 0 ,., .-, "' .-. 
J v . .;; ..... ..:. 

2 6 8 
259 
0::7 0 

•"'' ... -c. ~-· .,:, 
274 
2 75 
276 
"::) ?? 
'-I I 

278 
-.~o c: ,. -7 

280 
2 8 1 

28 2 
'"" ........ .::. 0 ..:. 

28 4 
:oo • 
~ '" ...J 

2 8 6 

2 8 ? ... ~ s c o 

289 
2 9 0 
"'"' ~ . c 7 J. 
.... , ..... c 7 r.. 
293 
29 4 
2 9~i 
296 

2 9 7 
-:> <,,.::.... :7 ._, 

29 9 
300 
:.3 0 1 

30 4 
- .... C' 

-:· '·' ·-· ..., .... (.,:. ._, .:• 
") 0 -? 
._, I 

DE 2 X 

CPA 
ANA 
~' B Z 

CPA 
~ r~ 
-~~ H 

tl S RA 
T " ~ ....... 

DF. Tl 
)1!+ 3 

Jl ET +l 
0 

DE 3 STB DE2N 
·· · ~···~~~-···· ~ · • COMPU TE ~=Y-N ~ 

~·~····~ ~ ········ F:...nn 

DA T A 
FS BD 

DEY 

D ~HA DE. f ........ ~~ ········--··· • COMPUT E X=~•LN C2 ) • 
······· ~ ~~·····~····· 

FRMl~Rl 

FMUD 

DATA 
F$TD 

D~T A 
I FT 
IF F 

,..... ,.,r n 
UU I U 

F L DD 
nAT A 
,.... r\ "-J T 
Lo:.Jtl l 

nJU n 

DA TA 
FSTD 

DEL2 

DE ~~ 
VOR TE l< -1 
.. ,., ~ ·r r " "" -.•u" n- c. 
F Rt·iW Rl 

1) .... .. 
I:. " 

!!E :"< 

DA TA DE)<2 

YE S , MAKE + 
MA SK OF F F RACT·ION 
NE GAT IVE ~ 

YES , NAK E 
CLEAR F RA CTI ON AL P ART 
F I>: I tHEGE.R 

S TORE IN EXPONENT FIEL D 

RE LOAD Y 

GET Y-rt 

X= I .. P'- LN (2 ) 

ST ORE X Itt DE X 

GET Z=XlllliE2 

S T ORE IN DE l<2 

· ~ --~-· ~ · ~~ ···· .. ~ .. ~ ···~·················· ~ ···· • COMP UTE DE NOMI NAT OR B3 = 1512 0 + 420 ~ X ••2 +~ ~•4 • 
• ~ •••••~ ~ ~~••••• w ~ ~ •••••••~••• ~ • ~~~•~••••~•••• 

I FT 
lF F' 
,- - T -•J U I U 

F ' '1 ~ ,_ ,!_: .u 
DATA 

' ' .., ' · T E " - 1 •' ,., ,.. " 
"' " RT E X-'-' - ! ' I '-,. _ ...... _ .. 
('f'\ •I W~J. 

11 [ '>! -::> . . .. ·-
3G8 F R M~R l 
309 

,... -....... 
...... u ll ' ... ,., ~n 
r " JJ GET 42 0+ XlU!2 

312 

':' L• 4 .... 
3 · ~ ~ J. ._1 

..., . ,. 
• .) J. Cr 

'='' 7 ..... 
3 18 
3l 'j 
.,.,0 ....... 

??1 ........ 
3 2?. 

,.._ - co 
.;. c. ·-· """' - .... 
~c. t j 

32 7 
..... .... ~ 
~ '~ ., 
...... -. -~ 
..,) ' :? 
.............. 
._:. .:_, IJ 
.... .... . 
·.:> ~ J. 

DAT A 
F i'lll D 

D ATA 

... .... ..,. ..... 
r .~ '~' 

.,... ,. . ... ...... 
~· r. r• c. 

f' . r- ,,..._ 4 
;.J r: . :.. J, 

-e T A n r- ·r - .1 ~ 1 

GET 

GET F3 

I N TEMP 

ll!liE!IEliEll!liE••·~······~ ~ ···········~-~~ A ll!.liE * COM PUTE NU MER ~~ C R A 3=2~ 20 +2 S • x ~ «~ • 
•••••••• r ~~•••••~••••••••••••••• ~ ~«•• 

FLDD LOAD x ••2 

DATA -... . , .. . 
~-.,._ .... . 

DAT A .... - ,......,.. 
,. ,... l~' ·'·' 

'" 1"'1 T _..._ 
.U M I M 

F'D'./ D 

DAT A 

D E :~ 2 

1'• r- ""' ,., ; ! . .... ·:. 

DE;::o1 

GET 

GE T H3/ B 3 

GE T ... r 

~ .... --·----......-·-· --·~-· • 4 • .. • •• • • .. .. ' . . . . . .... . -··- ··-····- · .... .. 

LI ST ING PA GE ( 

OF 

• 

. " . . ·-·· .. .. . .. ..... _ ... 

44 7) 

,., .... 

~· ..;, 

0 3 
' .-. l • .;. 

C:?. 
0 3 
0 3 
03 
0 3 
03 ,, .., 
v .... 

0 3 
I.J • 1 ,.. .-. v (>:; v .:· 

03 
V&102: 

0 ":• 
~· 

l~. ":' 
~· 

0 :;: 
... ·":• 
~ ~ 

1 1 (•1··· ~· "I (X I • ..;. 

D . 
D. 

.... ? I.J ._, 

1 ,, ·') 
•.J. - · 

t f'; "':: 
~. * ._ 

... 1 .... ~. u. v ..;, 
I . • 11 1 0 ~, ,. V,; . ..;. 

" "l fr ':· ... 0.: . ..., 
,IA ( I"'t·- , 
\' <>: 1 '·' .:. 

v ~ .. :l O ~: 

U• --:· 
~· 

··~1""';• v '~"'¢ ... . •J 

IJ . 
n . 
~. ._, ' 

0 3 
l
•"j, .- , 

; ·=· 

.. ·:· 
• .. o .... 

4 . .... 
•• ,l : · 

1 (I ::: 
.. ... -. 
.I. • J • ·, 

o I ol\ • _... •o 

o,o <>;: J. • ._li 

ll(oi • • .-o 

'ol ·~( •• ..;· 

I I •'o , ;", :• 
I •X .. •,• ·- ' 
l:io ,.--,.··, 
•,• •X • t.t -.·· 

o"t _,..., 
-' .,:. 

i I :• 1 ,'1 ·:. ., . •' . . . . . . 

• 

00268 
0026 9 
0 U• ':• ? ,, 

..... ( '"' 

0027 1 
G ·""' --~-· JlJ C.o·C 

0 0273 
00i:!?4 
00275 
00276 
(j I' ·:> . , .., 

.•io... (o 

0 ,, ":> .,. 0 
'· "'- ' ..... 

0027') 

00 28 0 
0028 1 

n I) -=- s ~· . ... ,_ 
00'::8.3 
~ 0284 
.-, .... ~ 0 c: 
VV'-V •-' 

0 .-. .-. .-. .:.:. ... , c. -=- '-' 

00 .-."· ... c.o::o 
00290 
0 ... .-, ~~'';! • 

'·' c. - f. 

00292 
00293 
C Ci 294 
00295 
0029 6 

--r,~~7 '"'-" '-·· . 
0 :)2 98 

'1 IJ. '=' q ~ '" """' .. . 
,., .... ~ "' ( i ._, ._. ._) v . 
oo.::o1 
'I ,., ;~, ....... , 
·.. · ) .:• 1,1 · ::. ,.. '""' .... .-. ... , 
t.) .... .;,o 1) .,;) 

ro rl ,, " .·• 
'<~ '· .,.,, ,I -· 
0... .-. .... t' . , · . ·-· .... . :· .... ···' 

.~ , .. , ...... f ... -o "' '-' ..:• .. . 

..... .... • . , ... o • •• , 

ll •.; . ' .... =-· 
,.. .-. "'"'l I' ~. 
'· ... ..:• .. • :.• 

~1;"'1 ... 1'' '. •. ;. '·' 
I) (o .::, .i : 

~ ~. u· ,·., -=· 1 =-•J .;; .. o,J .... 

I I fo 1 
., •• -!' • ••• 

.-. . -. 
'.• ... · . 0 ... . -. •• 

·.• • .,: • .1. ""'!' 
I I n • .. "" • ') o*t , . ., 1 <" v ;): .. ... ; •. '·' ;o ._, 

0 3 
r, .. ,, 
,,.. ·-· 
f· ":• 

.• -· 

\) y ' ,., ·: -
'f •.x :. ..· ·-· 

003l·S 
0 0 -=:1 ·; - " . 
'r l.l '=' • ·':• \. ~· ... ._, 
(' ,., - 1 .~ 
-' !) ·-' :.· 
') ,., ·':· ·.) , ~, 
' ·-· ._. ,_ v 

00:32 1. 

.. ) 'J ·:· ..-:. .::;. . ·-· '-- : .~ 

1 •• ~0 ,., o"' ":" ;;. ·:o 
... .. I.Jl) ... o,, .. ..... 

'y' • 1 r . - , <>: ... . .,:. 

" ..., 
~· .;) 

I 1 ; , I ""I .-, 
'I <>: .L t.. .;. 

( . . -. 
I o.:.. 

" ·~ .... .:. 
C3 

l.f A 1 ... '· 
y (): '-· .;. 

.... .·, ...-, ...... <4 
IJ I_ ._:, C: ~. 

0 l., ., ~. '7· .... .... c. . 
.......... -. ~ .-. 
v ·-· .:· c. ._:, "' ..... """ ...... .... , 
... ·-· .::.· c. ;.· 

C r· .-. ..., • J ,: • ..., J. 

• 



. E.2 VDRTE ~ LI STIN G 

0002 1~ 
0002 16 
000 2 1 7 

OU0 2 20 
000 221 
1) 00 2 22 

000 2 23 
01)0 2 24 
000 2 25 

00022 6 
000227 
0002 3 0 

002000 A 
00020~ E 
000352 R 

002 ::100 A 
0 002 1 0 E 
00 04 07 R 

00200 0 A 
000l.77 ~ 
0 003 4 2 R 

0020 0 0 A 
0001 4 7 E 
000346 R 

000 2 3 1 002 000 A 
coo232 ooo c~ 24 E 
00023 3 00 03:i2 R 

C002 34 
0002 3~ 
..-, nt"''..., ..,.. ~ 

"'• uu c;~o 

000 237 
U002 4 0 
U002 41 

0002 42 
0 0 02 4 3 
OC02 44 

0002 4~ 
0002 46 
:'1002 47 
C002 50 
00 0 2 51 
('002 5 2 
0002 ~3 
ll002 54 
0002 ~5 
0002 ~6 
') 0 0 2 ~ 7 
!)0 026 0 
(•002 61 
00 0 2 62 

00026 3 
000 264 
0002 65 

0002 66 
1)00 267 

00 0270 

000 271 
0 0027 2 
00 0 2 73 
~·00274 
(1 1')0 27':5 

00 0276 
00 0277 
000300 
0 00301 

002 000 A 
0002 02 E 
0003 42 R 

002000 A 
000 221 E 
000 3 4 6 R 

002 0 00 A 
000213 E 
000 3 52 R 

A 
A 

014111 
0010 1 0 
000 270 R 
001002 A 
00 02 :5 3 
005111 
124 0 4 7 
001 004 
00031:) 
O:i4l00 
00 6 140 
000400 
00100 2 
000303 

R 
A 
A 
A 
R 
A 
A 
A 
A 
R 

0 0 2000 A 
000216 E 
00 0 3:57 R 

0010 0 1 A 
0 0031 5 R 

007400 A 

0 1404 2 A 
0240 42 A 
034043 A 
001000 ~; 
l 0002 1 R 

0 02000 A 
00 02 3 ~ f. 
0 00 ·10 3 " 
00 1000 A 
• 

332 

........ A ...,.,. .. 
335 
":'':"C _, ,_, ._, 

--::.-::-::-... . _. J 

338 

339 
3 4 0 
:3 4 1 
3 4 2 
""4~ ..... ~ 

•') 4 A ........ 
3 4~ 
'".> A&. 
~ ....... 
"' 4"' ,_. I 

348 
3 4 3 

3~0 
3 ~1 

..... " ..., ..._} c. 

3 ~ 3 

354 
3~5 

3~6 
35 7 

3:; 3 
3 :53 
360 
361 

364 

3 6:; 
3 6 6 
367 

363 
36'3 

3 7 0 

371 

372 
3 ... ., I - · 
374 
37:5 
376 

37 7 
378 
379 
380 
381 

3 85 
3 86 

388 
··~ 8 .... .. ~· =' 
330 
':· <> 1 .... _, 

3'96 
39 7 

DEX P 

DA TA 
~lt:!t!ll!ll!ll!l'.llf ll: lf.llf!l. 

ll GET S=2+F • 
ll!ll!ll!li!IIP.II!I!I!!I!l!!ll •• 

FADD 

D FH 1=1 

FS TD 

DEX2 

DEDZ 

DATA Dt:T 

••*······~-····· ~~······ ~ GET E•• X= <S+X )/(S -)() • 
·~~·······ll!ll!ll!ll!llll! ~~· ····· 

!f T VCRT EX-1 
IF F VORT EX-2 
GO TC FRMl~Rl 
fLD D 
DATA DET 

FRM&.IRl C Oi'IT 
FS BD 

DAT A 
FSTD 

JlA TA 
~-' D D • L . 

DATA 
FA D:O 

DATA 
FDVD 

DEX 

DE X2 

~ET 

DEX 

DATA DEX 2 

········ :'!! ······ ll! TE ST IF N=O • 
lr.lJ.lr.lr.lll!ll!lJ.ll!ll!ll!t!···· 

i...D A DF.:2N 
J AZ TIEZ 

JA P 

I AR 
ADD 
J AN 

S HI 
S UBI 

J AP 

F"MUD 

DATA 
IF'T 
IFF' 
GCTD 
J OF' 

-:1+3 

1(2 0 1 
DEU N 

'OE2 N 
0 4 t) 0 

DC2N 
'v'lJIH E:X-3 
VOFH £)(-4 
r RM I.Jftl 
DE UN 

F'R"~Rl CONT 
·······~·-······ ~ ~ ······ • REL OAD REGS AND EXIT • 

················~ · ······ Df:Z RDF" 
IF' T 
IFf 
c, or o 
FST D 
DATA 

F' RM W R 1 C UN T 
LDA 
LDE 
LD X 
Jf'IPlP. 

.... ,.. ...... 
Y. LO AD 1 • 
••••• ;1- ll!l!~~ 

DEL l F LDD 

DA TA 
.JMP 

VC RTE X-1 
v 0 f .. ~ T E ~< - 2 

AC 

J.JES A 
DE$~ 
r• E s >< 
<JDLX 

Dt:nt 
nE l 

PROGRAM PAGE 5 

GET S 

SAVE 

GE T S- X 

SAVE 

RE LOA D S 

GET STX 

GET F'••X 

EXIT IF' H=O 

CONVER T NEG FROM 1 
:SI ;)S EX PO NEN T 
TE S T UNDER FL OW 

2 *•N TO DE 2N 

TEST FO R O VERFLO~ 

TE ST FO~ UNDERF'LD~ 

LI STINCi PAGE ' ( 

TO 2 Cot1P 

RE SE T OVFL TO F'LAG NO ERROR 

RESTORE A 
RE ST ORE B 
RE S TORE X 
EXIT 

448) 

03 
03 
03 
03 

V&.l 03 

(I 3 
V ~ 1 C3 

D . 
D. 
II . 

03 
03 
03 
03 

1 0 ::l 
1 0 3 
103 

\' 01f•'J 
li'-"C:.a.<J - • 
1..•61r•"':· 
'I' -."'C .... .... 

V3cl 03 
\1&.103 

00332 
0 0. ~ -:• ..-. . ._. ~ ·.:> 
00334 

C 0 ,.., "=' . ., J . .,:. ·J l 

00339 
003 4 (1 
0 0 3 41 
01)3 42 
00 3 4 3 
003 4 4 
003 45 
00 346 
00~:4{ 

003 4 8 
00349' 

00350 
(10351 

.,., .... , 0 0 "' .: "" u ..:; W-..JC. 

'./~1 03 00353 

0 ~. 

-=· 

03 
' ' ')1,.."=' ;If,< ,_1.._., 

r, .-. 
'J .;. 
.... ..., 
IJ .;a 

') ·-· . ' . 
0 

,.., 
..:• 

. : 3 
03 

0 ? 
~· ... .-, 

. u .,j ,, ·::: - ·-

;-. .-. 
·' .;; 

4f#t 1 .... . -. 
\' ~- -.. ·~ 

~ .... 
J .;. 

" "" ., rl., y ~: .L ... .:J 

" (• 1 !" ':• v -...: '· .. . 
, ,;~,·- ~. 
\' (,"'. .. I} _;, 

'." u ·~ ., t;.: J.. ~ 

VU03 

D. ..., 
.i..l " 

C • .., -· 03 
03 
!'• .... 
',J •• ) 

.. f"j .• ., 

... lo.l •. J 

D • ~ ~ 
• " .i,. ... .;.; 

v ? .. 1 I) 3 
\I(; 10'=' y •."( .,J 

''61""' y c.: ... ... .:i 

(I ·~· ·-· 
03 
1"'1 ... _. 

' ~· 

• 0 ~ . ·-· f' ~~ . ' 
( t ·':• ' ,. 

03 

00354 
00355 

On ..,r::;..: . ...... -,_, 
oo::~5? 

" 0 ..... C' •::> u ..:· ..; ..... 
C0359 
1')0360 
' t l'l ......... '- ~v ... 
" 0"' .... .... u • ..:. o c4 
(1 0363 

0 0364 

00:36':1 
003,56 
0 0 367 

(I r· ·-=- b.- ·"' 
-· ·~ 0 

Oo . .,<=·:t ... ,., ... -

0 0 37~t 

~;Q:3?2 
(1 .. , ..... 7 ... , 
• 1.• •:J ( ,;. 

003?4 
1 •••• , 3 ~ .:-
) , _ .,. •,,1 

0 
........ _, 
u .,:. ,.. ·~· 

0(.~·"'7 ,~ ;., 

0 0 .... .,.-:> 
...;) .· .... 

0037 ~ 

Oo ·~·o ·:> 
... J I.J L... 

') (I ":• 0 'j 
I J .... I.J .... 

00 ~~84 
0 0 385 
00386 
0038 ? 
0 (J 3 8 8 
· c'·o~ f) ' .j ·-· -.~ 
oo:::9o 
. ( ~ 0 1 IJ J ..:: .,. 

"' Q'> Q"':• •; . .... ~· c:. 
IJ I)3<) 3 
00394 
00395 

00396 
0 0 ~ '"" ·~ ..:: 3 , ... 



E. 2 VORTEX LI S TIN G DEXP PROGRAM PAGE 6 LI S TING PAGE < 

4"'l"o .... _ ,.._ ,...,... .... -. _, .... ,.... 

t..;UV..> V C U UUC._..V ~ 

000303 005002 
~n6''1n u u .... u 

A 
A 

~ . ,... ,.. """' .,.., C"' ,... ,.. ""' ,., n - H" 
;;1) ~; .;.,u •. J UU \.~UUC. 

!'• n 0 ""=" n c n n ? n n 0 ..: 
"-'•J ~ o..•o...J v""-""''" •• 
000307 000(100 E 

,-. ,'0"' 1 0 . .... . ._, 
0003 1 1 
000 312 
''0 0"' " '':> ~· ._. ~ -.1 

(11)(1314 

002000 
0 00 ·:'> 7 "' 

~-..4" t' 

000 417 
001(!0 0 
1)0032 0 

A 
E 
R 
~l 

R 

0003 1 5 00200 0 
•::00816 001.1311 
0003 1 7 000324 

I> 
n 
c· 
~. 

i~nr•?"='n I"'JI"'t'?AO' 
~· '"" .... "'"" "'- "" '"'""'' '.,. ... , ... ,-.n~ "='1 nnir,nn 
._ .._ . .... ..... ..... " ... v ... " ' '-' ... 

000322 000271 

C'00324 
n"'l- ~' .. V :..JI,..;, C.. ..J 

C003 t6 
000 327 
QO:J3 30 
00033 1 

·:- D03 36 
000337 
,, " 0 .., .·! 1 v ·.• ._ • .., 
· • n n ..., ·•..., 
l.' 1,. u .;:; ... .:. 

00034E. 

0003 ::i 6 
, .. ... ,. ..... .,'!· ~ 

'· ·-· .... .:,. ,_. (' 
1-no '"'«-~ 
.. t 1.,.! ·~ 0 t) 

" 'l (l"' 61 . .... ..., 
"O'"'r'"' v u .:.• c•.:. 

no ........ ,-. 
J l o .. I.;,Q .;o 

0003 6 4 
.~. •·· n ....., L co 
·-· I_ I ..... : · -=· ._1 ... ,... ........ , .~ 

1_1 4..' '-' .,;. C• 0 

"nO'"' «- "' ·~ l,.t ..;. ~ ... 

! !""'r -='7..,. ·-· ·- - ..... ,· .._, 
nnc,~ - 4 1..1 t.,l ..:,. 1 

'JC03 7~ 
n n r; .,. , ... (:. 
-- ~· .... -
1".!': 0 400 
!~ n .., ,-1 n 1 ........ ,. .... ~ 

.- • .., dn ':" 
.... . -rv w 

''""'"'"" """ •JV U"t .i. U 

000411 .. ,......_ .......... 
·-· ·-· ·-· ..,. J. c. ... ,.. ,.. ,• ....... 
'·· ._, '-' "'T ~ .., 

GC:J4 14 ... ·" ..,. .. .... 
·-· 1..' .... .., J_ ._1 

f"' l"\ ft .111•,_. ,_, .... "'! J. 0 

... ... 0 ·" , ....,. '·' 'J ~ .L ··' 

;_; ,JQ420 
.... ~">" ........ . 
'·' ._, ... ,. c. J. 

1 1'1 04~ -=· . . c. L.. 

• 

noo-=>n• .... _ ....... 
000000 
0 0 0000 
000000 
000000 
0 0 0200 
000000 
00000(1 
GCOCi OO 

004 300 

0003 4 6 
0003 4€. 

10000 0 
"'"""" "" 0 V"-' 4.''·•u 
0 4 00GG 
000000 
000000 
O no-=- ·t .. • ~ ~-

0 4 7 :300 
000000 
..... ,..,...'"'""" V f.J I) \,.I U U 

000205 
07000 0 
"on ·~"" \,1 '· '·' "-' ,_. 

A 
A 

'' A 

R 

A 
A 

,. 
H 
~ 

H 

000000 A 
0 0 0216 A 
07304 0 

"0 00000 
000(l0 fJ 
"'·o···1 '-' ,,.~ c~ J. 

064 40 (! 
Onon,ro r: v '· - '· 
OOOGU O 
00 020 : 
"'Q"'•t • "" '-' ..,. '·' u v 
000 0 0 0 
cooor: : 

~-
H 

" ,., 

.-, 
n 

I"· ,.. ....... ,.. . ... • ... u \ .J \.1 t: .. ,_. ·:.: t ·1 

0 ~ (' f"• ..... .... .... v \.' -
ooooo ::. 
r. n''O" " J t,l 1.1 I 1,.1 IJ 

n"o~" " v v c ._. ,_; 

0:5 4271 

~. 

H 

A 
.... 
H 

A 
A 

,.. ...., c:' ... - - . ..... 
'.! t" ._, '•' (" : • H 

000 37 ' A 
07l' 7 ? 7 A 

0 --, ··;-~ -., 

/t,·'(' , 

.~ 

M 

A 

~00 
~ ., ... 
399 
·--o .... 
401 

403 

404 

40 ~ 
4 0 6 

4 07 
4 08 
409 
41 0 

·~ 1 1 

·····~·~ !: ... !1! 
w. 0'./ERF' LOW "-
lrll!ll!••••••••• 
DECV TZ B 

LT.IAI 

CALL 

FLDD 

DAT A 
.JMP 

II!IIEW.II!ll!ll!.li!Jf.ll!ll! •• 

• UND ERfLOW • 
1!!11!!'-!ll!ll!!ll!*ll!lll! ll! lll!l!!ll! 

DE UN ~t..D D 

2 

S EE 

DEMX 
DELJ~i1 

DF~O 

412 DEU~l l 
DATA 
SC.F 
IMp 413 

414 
41~ 
.. 16 
417 
4 18 
419 
42 0 
421 
4 .... ~ c. ..-:. 
4 -:>? "' '-' 

4 ~A C."+ 
A _., C' 

""' c. ,.) 
4 26 
,\ "' -"'t c. t ' 

4 2S 
4 29 
4 30 
A .... o 
..,..,:..a. 

4 32 

4 3 4 
4 35 
~~r 
'"t WP;:t 
•~? ..,. .;, •. 
4 38 
- ~"' ., ~ ._., 

44 0 
4 4 1 
44 2 
448 
44 4 
4 4 5 
A A <'"' 

..... ~ C.• 

v' . !JEZ+ 1 

··-·······~····~~~~·······~ • CONSTA NTS AND VA RIABLES • 
····-··~········ ·*~ ········ K201 DAT A 0201 
DED O DAT A 0 

DEH 

DESA 
D[ ~ B 

D .-· ~· H C...!' 

DE S>~ 
DE-;1 
DET 
DE U 
D ~, .... c.. ..... c. 
DE Y 
DE X 

DE $ 1 
.,... ,... ·~ ... 
.UC..t"".. l 

D E rJ l 

DAT A 0 
DAT A 0 
DAT H 
DATA 
DATH 
" "' T"' .LI t-1 1-1 

'lAT A 
BSS 
9'\ -: .. ~ 
E:' -~ .. > 

A SRA 
" <:'~ ., ..,.., 
T". C'' .... .v ~ v 

B S ... ' . .:, 
.B SS ....... ... 
D ..... .> 

EQU 
EQU 
I r T 
G ::n a 
DAT A 

DA~ A 
DATA 
Di=ITA 
DATA 
DA f A 
, -, ~ :1"': 
•• r • • n T'\- .......... 
l' H I H 

(I 20 0 
0 
0 
0 
). 

l 
" l• 

2 
l. 
4 
4 
4 
r: E u 
r. r.: u 
:? BJ T-16 -. "-' 
otno ooo 
r. 
l' 

r.:.:oo oo 
0 
0 
( t 2 .t 4 
n . ..,_, oo 
"' ~~ .· -.:· 
0 
"' v 

SET E=O TO RETURN 

OUTPUT ME S Sn GE 'FUNC ARG' 

LOAD t1AX t!U MB ER 

SE T AC=O 

S ET OVf"L TO F'LAG 

DO U!~E -PRE C I S !CN 

DOUB LE-PRE CISION 

SAVE. A 
SAVE B 
D U rH1 Y SH IF T 
SAVE X 
TE MP STORE 
TEr1P DP CELL 
AR GUI'fENT U 
... -\I :M Mo~ ""f 
L-,·\ W. "'ii:., 

Y=U/(Ul( 2)) 

16-EIT 
16-EIT 

16 -B!T 2520 

BI T 

ERROR 

ZERO 

1 /2 

4 47 DAT A 02 05.070000•0•0 16 - BIT 28 

44 8 

44 9 
45 0 
A W 1 "t ._; . 

.... ~ .... 
'"'t' .JC 

45 9 
... ,.. n 
"'1' C• ' ·' 

46 1 
A ~ ~ 
..,. t:· .::. 
~,.~ 

.... C• ·~·· 
A •" A ..,. 0 . , 

4 e. :s . ~ -4v f.. 
... • f"' ... .. .... . - ' 
4 r o 

'=' ·-· 
46 9 
4? 0 
471 

DEB l 

DEE2 

DEn! 

!JE L 2 

DE l~ X 

z '-

4 7 2 DE '~ I 
.... ~ ...... Toor--• ••• 
..,. ..... :. L.l C'. L.. 11 

47 4 
47 5 

D
~.,.~ 

..-lt H 

;)ATA 
n A .. , , ... , 
""' • , r. 

!'i "JTI"\ .... ,., . ~ 
DH ";~ 
DATA 
l, r,·- ... ·~ ... ,., . ,., 
..... "'J- ..... 
.Li t.,,H 
r'l .?'<, . .. ,.., 

J.J H t•i 

DA T A 

•.. ,,.,.,.., 
,:,.1 H I H 

""'" ..... ·- ,., 
!.. •t I ••t 
'!"'\ - . ... ... 
l• ... I M 

r: c; T ~; 
'r"o f"ot T , A , 

J.' ""1 tt"'1 

n • T' 
J.. ! 1 , H 

CONT 
y • - 'T ' ' . G ~ .... G 

T"o ,., -r A 
' ) ..... !~ 
..... . .,. .... 
:.• ~ .... 
r , ,.. ·~ .... 
L.• H , 1·1 

DRTA 

0216 , o730 4 o, o, o 16- BIT 

! E.-BIT 4 20 
l 1 E. 4400 

c 
0 2 ~I ! 
0 .. . ; 0 0 0 
0 
c 
... . , 0 ~ 
I) .:_ .:_ 

(' ·'':JflOO 

~ ... 
..... .. . ~ "" 
'·' < .. '·· ,_, 
'' "' ·'- 71 j·' ... .... L. 

.... -. ·,. ~ .. 
'·' ·-= ,. ,. ..J 
,., -r:." .., ..... 
•.• .· ·-' '·' I .... -... 
t- • -:" 
1_1 •• · /' ,.. . :- .... ..., .., 
'· ' •. · / ' f I 
t" "':" -, "'1 ~ 7 ,_ ,. , .. .. , 
(I ',/ -,. ~-" 7 7 • t • • 

~r:-r-1 s .., .. 
£. .: 

~ ·· ···'0 " 0 
' ·' '"t ••• ... ..· v 
~ • .. 
(. r:::: o o o o .. , 
'·· 

1 6- E ~ T 

• ' ..... 1 T .Lo-.u 

~ 6 - B r T 

•..... B .... .t o- J.l 

• o "'I.-'0 ~- ., I 

DOUBL!:: -P RECIS: I DN 1 

DOUBL~-PRECISI 8N 2 

U1< 2) = 0. 6 931 

~tAX Dr' l'l Ui'l BER 

BIT 

. . ·--- ··-.. ----- .. ··- -~ . -~. ·- ..... . ' ....... . . ~ . . . .. - .. .. ·- ~···· ... .. --~ · -~ . . . . .... .. . .. . .. . ........ ~· ·--~··-

5::'· '3 9 4 

...... ... 

• 

44 9) 

03 
0 ':• ~· 
0 -~· ~· 

0 :;; 
r, ~ 
IJ . .:, 

00398 
00399 
0 0 4 00 
0040 1 

o:::: 0040:::: 

" • 1 'I '• y .:X 1, .;. 

o::: 
\1&: 1 0 3 

I) ·:· ·-· 
l-, ~ . ~· 
0 .-. 
... .,:. 

V& 1 0 :3 

03 
VZ-:103 

1"'1 ·:· ........ 

.-. ·: · .... ._, 
,-. '7' . ·-· 
C .-. ..;· 

0 - · .;, 
!"'! •• ·, 
'-' ..:· 
0 .-. ,:. 
,, ~ .... .:;. 

c :::: ,, ,., 
~-~ ...:· 
f' .• ., 

u ~· 

U• ·' 
~· ·- ~ ._.1 • .:. 

n "'"::• 
1,.1 .... 

03 
~-· -:· 
v ~· 

') -. I .;• 

" .-1. .. :; 
0 ' · .. ,_:. 
r> .... . . . ... - .... .~ .j ... -. 
~: ...:· 
0 •. I -~ 

('3 
/'! ·: · ·-· ·-· 

U• ':· 
~· ... .... ·,., .;, .... . -. _ . . :. 

:. : -:. 
' -· 

00404 

00 405 
00406 

00 407 
00408 
0 ,, 4 0 . .::, .... _,. 

0041(1 

00411 
00 412 
r· ·~41 "'' ... y -.,.1 

00414 
(:0415 
00 4 16 
00417 
:)(1 418 
00 4\9 
0 0420 
0 ,., .. ':.J • 

._, ' • ~ J. 

IJ 0 4 2 2 
I' I) 4 2 3 
!~ {J 4 2 4 
(; 042 :; 
,., u- 4 ~· '" \ ' l,... 1;) 

0 0~27 
" ,, 4 2 ,, 
• .. • lf ~· 

.·: (J 4 2 '9 
•t ... 4 --:- ~-· ... 1_. .... • • • 

.-. '1 4 "' ' 1,)1. ~ J. 

oo 4 3C:' 
-. I") ... ~ . ... ' · ._, ~ ...; -.:· 
, ., n .t ~ " 
IJ 1.1 "t .,j .. , .. '• ,. •') ')-
•• v ,. • ·' 

')(1 4 '=' '" ... • .._, r 
"04 '>•:> .. ... t .• 

i• t'' A "'• o • '·' ·' ... .;, :,• 
~i"o-'4 .41<"• t • ._, "i' "t , .. 

~ 044 1 
U' (·~ ... --.. 

·-· ........ c 
' ''1'" ·1---, •J ' · .. t •t v 
(I!J 444 
( .·. . ... -.J ,_. :..: .. ~ ·-· 

.. . .-. ... ... . ... ,. 
II •• ) 1

0 
••• 1 ' 1' ""t ,•·, 

E ' .,..,,.,,., .~ ... ~. . l ·"· . ; ... w; .. . .-, ; ,or; • • 

,., -~ 

•) -~ 

. ': . 
•• 0 • ,, . 
'·· ' . 
f• ·: . ~ . . . .. "' .... 
~ .. .. . . . .., 
•.· ·-· .-. -. . ._ .. 

.. .. . - ' ... .· .. ·-· 
"' ··. 
' ) -· 
I' .-, 

..;. 

l-.·. .• .... . .. 
•. -. . . . ' 

~ ..... . . . 
... ·-· . .-. ·.. .,:. .. . .. 
'..1 .. :. 

( .. -. ' 
.. ·-· 

.-, ~. 

'- .; . 

) 
\ 

-, .-. ,4 ... • '·' '·' . ,. ~,:_, .. 
r..-·,1 •" 1:) 
•' ... "+ b·~ 

00 46 ·:; 
(i :J4 ?0 
0 0 ·l 7 :. 
l-, .···· '7·· 

'-' --t • ...~ 
1': n .. ~ :l :::: . . ., ' -
1)(1 4 ?~ 
004 .. :·,; 
oo..:? 7 
rJ .·· 4? •;, 

I) ( •.,• 

r• ,., 4 ·., r·, 
j,.l '·' ... :;t 
00 4 8(1 
004~: 1 

.. -·-· 

• 

• 



E.2 YORTEX LISTIHG 

E t!TRY ttAI'IES 
000021 R $DEX 
E>~TERNAL NAMES 
0 00316 E: SDLO 
0 002 32 E SSTO 
000264 E $ZM 
S't'MB CLS 
00002 0 A $BIT 
0003 07 E SEE 
0 0024 0 E SZK 
O'lOOO O E: AC 
0 0 0 1 1 l R DE 1A 
0 001 4 2 R DE 3 
000377 R DEB2 
0 0 0 3 30 R DEH 
C00303 R DE OV 
0 0 0336 R DE SH 
0 003 4 1 R DE T l 
000346 R DE:< 
00027 0 R DEZ 

476 
47 7 DEA l 
-4 ~..-.. -. r o 
4 7 9 
4 ::; 0 
481 DE~2 
482 
483 
484 
4 85 DEB1 
49 6 
487 
48 8 
489 DE.B2 
4 90 
491 
... 9 .. ., -..c. 
4'3 3 
494 
4 95 
496 
49 7 
4<JS 
49 9 
:5 0 0 
~01 
502 
:503 
~04 

DED l 

DED2 

DEL. C. 

5 0:0 D~MX 
5 06 
50 7 
50 8 
503 Z2 
::51 0 

0 00012 

000 03 1 
0 000 00 
000243 

0000 21 
0 000 14 
000227 
000000 
000122 
000363 
000324 
000276 
0 0 001 6 
000356 
" " "'34 ' vvv 0 ,.. .... o ..... - ---uu ..:J~..J.:. 

000323 

R 

E: 
E 
E 

R 
E 
E 
R 
R 
..... 
1<. 

R 
R 
R 
R 
R ... 
"' R 

DA TA 
DATA 
DATA 
IIATA 
DATA 
DA T A 
DATA 
DATA 
DATA 
DATA 
DATA 
Dr TA 
DATA 
DATA 
DA T f~ 

DATA 
DATA 
DATA 
DA TA 
DA TA 
DfHA 
DATA 
DATA 
DA TA 
il ATA 
D~TA 
DATA 
DATA 
r;A JA 
9'\t P. T t""!: U , l ri 

D::.! TA 
•·•A TA ,o..- I 

D>'I Hl 
CONT 
::: ti D 

DE XP 

$DNC 
szc 
$ZI'l 

$D£ X 
SSE 
SZL 
DE 
DE2 
DEAl 
DEDO 
DE Ll 
DEP 
DE S I ,.., .- u 
~c. 

DEX2 
K201 

0 E RRORS ASSE"BL 't' COMP LE TE 

15~ $BIT 256 26 4 43 6 
184 $DEX 42 172 "' '=' 1 .,;) , 

0 SDLC 53 54 
0 $Dti0 62 1 9 9 
0 S EE 6 3 4 0 3 
0 SS E 14 3 14 4 
0 $STC 70 71 
0 $Z:C 78 
0 S ZK 35 :36 
0 $ ZL 9 9 100 
0 $21'1 11 3 1 1 4 
0 $ZN 12 7 • - . n 1 CO 

0 AC 60 170 '09 J. ·-~ 

1 6 1 DE 17 9 
165 DEOl 16 3 
..... 1"" c. ~· 

nr-• c. ~ 
~ .... ..., c. ,_, '=' 

2 ....... 
•• ,.1 ~ DEl A 24 ::; 

261 • DE2 2~5 
439 D ~ ~ -~ ~ L~ I 27:i 362 3 €.8 
273 DE"'" •:. "' 2:59 
-=>'75 ..._, DE3 2~2 
443 DEAl 32~ 
447 DEA2 ..... ~3 _;,,_ 

448 DEEl 314 
449 II E:B2 31 0 
4 . ... 1 0 ~E".--. .u J.) '·' 4 1 1 
453 DEDl ~..., n 

C -.JV 396 
A•? ... ..., , DED2 ~ ~ -. 

~ ..::> ,.· 

422 DE H - ..-., A c .. -, ..... '"''"'fO. c:...,:, .. 2 43 
335 DELl "" 0 ...... c. C'. 

.• ~ 1 DEL2 -. • t" . ~ ,...., ""? 
.. o i:. l. •,';1 c.·~ r 

·--~ .. o ~ 
n ,_ .. '( v 
. .. r_ n "" 

... .... ~ .,. ,_. ..._, 

401 DE OV 21 0 ., ... 0 .... •' 
1 78 DEP 11'=.-. -C. 

426 DESA 1 9. . ~ 388 

• 

• 

DEXP PROGRAM PAGE 7 LI STI NG PAGE ( 450) 

0 (; ~. ..;, 0 0 482 
fl-2 1 4 18-BIT 25 20 v .-. -=· 0 0 48 8 
""""" 400 VC..:>._t 0 :3 0 0 A r1 A "'t 0 •·t 

0 0 r , 
..:> 0 0 4 8 ~) 

0 .-1 • ., 
f..• • .j 0 0 4·-··· .;:. t · 

0206 18-BIT 2S 0 3 0 0 4"'.., 0 ,• 

0 160000 0 •"> .;; 0 0 4 88 ,-, .., ,, --:;. 0 (I 4 C• C• ,_; -· v •·• 

0 " v 
.., 
·-· 0 0 4 ..... ,, .., :7 \.1 

0 217 18-BIT 15•120 i• · ' 
., 
.;., 0 049 1 

0166 100 ,., .. , 
c• .:, 0 0 4 r • . -. :;.::. 

0 0 -~ -~ 0 0 .<e n -., 
-. ::-.:. 

0 0 .... ..;, 00 4 94 
0 2 1 1 18-BIT 420 0 ":• -· 0 0 495 
0322000 " "' 

.... 

.:.· 0 0 4 ':~ 6 
0 Cl ? ._, tJ 0 4 07 J , • 

n 
u " 'J 

.... 

..:> 0 (r ,/4 '=" ·=-.., _, ._. 
0 201 18- Bl T DOUBLE-PRECISION 1 n 

•J 
~ 

.J 0 0 4 99 
0 2 1... 0 000 0 ":< .... c 050 0 
0 (i ' ·-· 0 0 50 I • 
0 (I .-. -:.• I) (I "' " -~' IJ 2 
0202 18-BIT DOUBLE-PRECISION 2 0 ·':> 

~· 0 0 "j (l 
~ . ·j ·-· 

0200000 ,-, 
·-· 3 0 050 4 

0 0 3 0 050 ~ ·-
0 (l ':• I) !) c:o ,. 

·-· ·-· ·' ::• 
1) 2 0 0 18 -EIT LN< 2) =0.69 31 47180 559'3 4 5 3 0 ~. -:· I) 0 "' . .,.1 u -, ,.· 
(; 26 1344 0 .-. 0 0 5 :) ~-

·~· ·:· 
0 57737 0 3 0 05 0 .~ 

:> 

''
1 0 .... 0"' ~ .... ... ( c. (! "" ~· 0 - <: u ._1 1 , .. ._, 

' '="~7 ............ 0 ~ 0 0 <: • • ..;, . .J .L .L 18-BIT MA X DP NUMBER 
': 377777 ( • ._. 

0 0 "' 1 :::. " .... ~· .. 
037 7 777 .-. ·:· I~ (I <: 1 

,-, 

·-· •J •' .. ) .;:. 

037777 7 (i ~. .,:, G ~~ 5 • ! 
A ... 

!) '":• .., 0(:5 1 • 
o:;; 
•J 

" '• :) r. c: t .... 
v .j '·. ~· C· 

000307 E SEE 0000 14 E: SSE 
000240 E: SZK 00022 7 E $ZL 
000000 E AC 

000316 E $DLCJ 000031 E $DNO 
000232 E $STCJ 00000 0 t: ....... c .;><.. 

000264 E $ZM 00024 3 E SZN 
0000 0 5 R D£01 000 050 R DEl 
000357 R DE21'1 000 14 0 R DE2X 
000367 ..... 

"' DEA2 00()373 R DEBt 
0004 03 R DEDl 000407 R DED2 
0 0 0413 ... 

"' DEL 2 000 41 7 r·. 

"' DE MY. 
0003 3 4 R DE S A 0003 35 R DES :S 
0003 3 7 R DESX 0003 42 R DE T 
000315 " DE U~1 o"'n~~ -· R DEUNl • "- u - ~ c ..... 
00 0 012 ..... ... D~"P c.,., 00034E· R DEY 
00 0001 A VORTEX 

470 

38€. 

372 



• 

E.2 VORTEX LISTING DEXP PROGRAr1 PAGE 8 L I S T Ifi G P A G E < 45 1) 

427 DESE 1 92 38 3 
428 DESH Z::i4 "=' .. 8 ... ~· 
438 DESI 260 
4 29 DES >!. 161 '7"' .i. ; .j 193 3 90 
431 DET 2 38 240 2 4 1 2 4 2 2 4 6 250 263 266 272 ......... 

c.oc. 31 6 327 33 9 341 3~4 

4"'" .:JU DET1 ...., ....... 
C. ...J..,:Io -·-C..J<' 2 6 2 2 69 

432 DEU 1 9 8 2 0 0 2 0 1 206 209 216 4 34 435 
41 0 DE Uti 2 1 1 367 ·:· .,. 6 ..., , 
,.. . """ 
"Y > C. ~ ~ ' I "' ' 1 .u ~~·, 

.. or "'t ·· o 

435 DEX 289 29 4 297 350 356 
4 " " ~- .,:) DEX2 299 3 0 7 3 1 2 321 33 2 3 52 3 58 
.. ~C' 
J. ,. ...J DEXP 1 1 41 
., -:- 4 .. ~ :!:lEY 220 22 5 231 2S O 
3 81 DEZ 363 39 7 4 1 3 

:56 F' RMW R1 ~2 6 9 84 98 112 126 142 168 187 
2 2 3 ' 249 2 9 2 3 05 345 375 384 

:; s F' R M~lR2 --..J J 7 2 8 7 1 0 1 1 1 :; 129 145 
~ . ... 
... .&. 1 K ~ .... 1 c. 1..1 3 6 6 

1 V ORT E~< 50 :; 1 6 7 6 8 82 83 96 97 1 1 0 
1 1 1 1 2 4 12 5 14 0 14 1 1 66 167 1 85 186 
... ... 1 .:. .::. -.... ""'\ c. c.. c. .... 4 -::. r- 24 8 290 2 91 3"' .... u .;;o 30 4 343 
34 4 "7:07 "" .... ..., 3 7 4 33 2 38 3 

... 6 9 z 1 4 ~ ""' .;.. ,. 
5 0 9 Z2 4 7 1 

• 

• 

·- - --·---------.. ---.. .--.... "-·------ ·-- ·- - ---.. ··- '_.,. ___ ... - ..... ·-·"' ... ... ·- .. -·--· .. --- ·- .. -·#---··---"--· ... -~ ... -... , .... ~-· _,. .. ·-~ ..... '·- ..... - ... ----·-.. ·h ....... . .. ------.... ·---..... ~ 
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. £.2 VORTEX LISTING DLOG PROGRAM PAGE 1 LI S Titi(i PAGE ( 452 ) 

000001 A 

• 

1 VORTEX SET 1 03 
2 • THIS IS A COPYRIGHTED PROGRAM. COPYRIGHT 1973 BY YARJA N DATA MA CHINE 03 
3 ll! 03 
4 ll! V.D.M. PART NO. 92 L0 5 0 6 - 151D 03 
~ ll! 03 
£ "- REL EASE 10-1 5-73 03 
7 ll! 0 3 
8 • DLOG 03 
9 ll! 03 

10 ll! 03 
11 TI "TLE DLCG 03 

1 2 ~~······~·······-~····················································· 03 1 3 • • 03 
14 • D C U B L E - P R E C I S I 0 H L C G T 0 B A S E E ll! 03 
1:5 • • 03 
16 ll! ( $ D L N ' D L 0 G ) • 03 
17 • • 03 
1 8 ll! rU"CT I ON: TD COMPUTE THE DOUBLE -P RECISION LOGARITH OF A DO UBLE - • 03 
19 • PRE CI~I DN ARG UMENT U. THE ME THOD I S TO FACTOR U TH US : ll! 03 
20 ll! • 03 
21 • U = 2 1U!N • M (O.~.LE.M.LT.l) • 03 
22 ll! • 03 
23 • THEN LET X=CM-1/SQRTC2)) /C M+l/SQRTC2)) ~ 0 3 
! 4 • COMPUTE LNC ( 1+X)/(1-X ))=CO + Ct•X + ••• + C6 • ~ ••6 ~ 0 3 
25 • • 0 3 
26 • THEN LNCU>=<N-112)•LN C2) + LNCC l+X) /(1-X)) * 03 
Z7 • • 03 
28 • Er'ITRV: Sl!lNtDP ARG IS IN DP ACC UM AC • 03 
2~ • DLOG:DP ARG IN CALLING SEQU ENCE • ~3 
30 • ~ 03 
31 • EXIT : AC=LN(U ) * 03 
3 ~ • ~ ~~ 
~ v •..1 

33 ll! r.RRORS: DVF'L SET ~ 03 
34 • MESSA GE • F'UNC ARG" OUT P UT .: 03 
35 ~ ~C=MA X< SIGNED) DP NUMBER IF" EXPON ENT CF" U .GT. 0377 .. 03 
36 * =MAX NEG DP NUMBER IF U. LE. 0 :t: 0 3 
37 • "' 03 
3S ••••••••••••••••~~•••••••••••••••••••••••~•••••••••••••~• ~ .,••••~••••~- ~ 03 
40 ••••••••••• C3 
41 * ENTRIES • ~~ 

42 ~·········· 03 43 NAME SDLN ARG IN DOUBLE-PRECI S I ON AC CUMUL~TOR AC 03 
44 NA ME DLOG ARG I N CALLING S EQU E NCE 03 

46 ········· ~ ··· r, 3 4 7 • EXTERNALS • 03 
48 ••••••••••••• J2 
5 0 * DOUBLE PRECIS I ON LDAD D. 1 0 :3 
51 FLDD MAC · D. l 03 
:52 I FT VDR TEX - 3 D . 1 :J:, 
:53 I FF VC:R TE X- 4 I1 . : :) 3 
54 GCTO F~: r~ WR 1 D . i. n 3 
5 5 EXT $D L O DP LOAD i) . ~- 0 :;: 
56 CALL SI:L C I! . :t. :.:: 
:5 7 GOTO FRM WR2 D . 1:J3 
:58 FRMURl CONT D . ~ 0 3 
59 Di=iTA 0 1 0 :i~22 F'P P DP LOAD Ii. lt- 3 
60 F"RMlJR2 COrH II . l f):;: 
~1 EI'1AC D. ~ 03 
~ 2 Dn AC DP A CC UMULA TOR D . 1(; :.3 
6 4 E X T ,:.; D N IJ N C R M A L I Z E D P A R G Cl 3 
65 EXT SE E ERRO R J'IE S SAGE Pfi: OCE S~ CR (•::-; 

67 ·~······· 0~ 6 8 • MA CRO • 03 
69 ••••••••• r 3 
7 0 FSE !1A C 82 
71 IFT 'v' OR TEX-2 :':1 . 1 ·3 3 
72 IFF VORT E X- 4 D . ! ~ :;: 
7 3 G 0 T 0 f R M ! ~ R 1 rr • 1. rr ::;: 
74 EXT $S E ! • . 1 0:3 
7~ CALL sse: XFE R PARAI'IET SR S !t . ! (i:?: 
76 GOTO ff.: MW Re D . ~. u:;: 
7 7 FRMWRl CON T D . \l" 3 
7 6 DA TA 0 1030 36 JC S XF ER PAR AMETER~ D . \~ 3 
7 9 F R M lJ R 2 C 0 ~H .!) • t :": :;: 
80 E MAC '· :::: 
83 ~ DOUBL E PRECIS ! Otl ST ORE f' . ~ ~·3 
84 fSTD 11AC '[• . .. ::: ~;: 
85 IfT VOKT EX-3 J) . ; ·::~~ 
86 IfF' VORT EX-4 I r . i 0 3 
87 GClTO f RMWRl D . l ~· ;: 
88 EX T $S T O f.l. ::JC:: 
89 CA LL $ST O DP STORE D . ~ (; 3 
9 0 GOTO F" RMlJR! :n . :.c 3 
~ 1 FRMWR1 CONT t: . ·.::3 
92 
'33 
94 
9 7 
98 
99 

100 
10 1 
10 2 

DATA 
F RMWR2 CO tiT 

EM AC 

01 0:57 10 . 

~ DOUBLE PR ECI S I ON ~DD 
fA DD MA C ........ 

L r • 
IFF 
GOTO 
,.. " ·r 
t".. "" • 

VORTEX- 3 
VOf·:T EX-4 
F Rr<~ \.IR l 
$ 2K 

FPP DP ST ORE r• . :r·· - --r. .. •• , ~ 
j,. • A '• ..:• 

p .... ..... 
J.) • • 1, .: 

~~ ' " ·':'· l. • . .... , 
r , • "' , ... , .J..I , ,t , l , :• 

I . * .... """ 
· · ~ ·: ..:.· 

rl 4"\"') .. .. ... ..... 
D. " .-. .,. . 

/, ... .:; 
.,.. ·: ' • .... 
J.• • .!. •. • . , 

00001 
00002 
00003 
00004 
0000 5 
00006 
1)0007 
00008 
0000';1 
0 0 010 
0 0 0 1 1 
0 0 G 1 2 
0 0 0 1 3 
0 0 0 14 
0 0 0 15 
0 0 0 1 6 
0 0 0 1 ? 
0 0 0 1 8 
00019 
00020 
~nn -.. • 
IJ U 1.,1 C. j. 

00022 
OOOc:3 
00024 
0(1025 
ooo:::6 
000 2 7 
0(1028 
(100 2'3 
000 3 0 
00 03! 
00032 
000 :3:3 
0003<1 
0')(1 .~ ... 

• .-..,.} .... 
00036 
0003 .. :00 

(' 0 ("' ':• -=· -· • ._. v 
-···· o ~ ·' l.,o Li ~t 1_1 

00041 
oo:~ 4 2 
" " 0 ...... '-) o) "t .;) 

00044 
0004S 
n n 0 -• ~ 
\.1 •J ""t •' 

00048 
00 05(; 
0 0051. "" :·oc:: ..... v ,_1 .J ;::, 

r· r1 O· c: .o::· 
-· - -.J •.J 

. "(''- ~ l,.i t,f ' .j ... t 

"(• ( •>-, I) ,1 .l . _• /' 

000 5 ·::: 
" 1'"6 ··· V ,I 1,1 OJ 

'"' r, .: ., • .. ••.•V w ~ 
r. , .. , n .-· \'"'• 
•J ;_; ·-· ·=· 0 ,, , .. , c· .: ·:l .... v • ..J .... 

r. L'' r• '::' It 
_, J .... ! · -· 

i l t1 n ;~ ·::: .. .. .. . .... 
'• 1·1 "J' ..., • ' • .. • . t r '"'i' 
(J ,., 0 '? c.~ . ., ~ ·-· 
.. - ? -u tl :_r t ~· 
O r' n "'7 . - ' 
... .-J .-. 7 0 
~ . ... ·-· 
0 1~ (! 80 
l"'t ,... .-. v ·::. 
···' '-''-' ' · ' ·-· 
••• ~'"I ., C• .... 
.... •· • .. · v ··r 
.-. '"' lJ-1 .;:. :::::. .... .•. \.,• ._,. 
--·-,;t IJfJ U t: · · 
,·, 1-.n·:..:' .,,. ·' u ._, .. 
:"1 f"J 0· ,., ..... ... . 0 ,~ 

Ou·c-=-·~ ' .. ,; --
(., 'J I I .:, ,., 

' ... _, -· 

,-! ii i'l co ·:-' .1 ._. ._, ./ ~ 

,.. I"! ,-, ,-., .A v '.) ,_. ~ ~ 
r. u·· r. o ":" 
'- VJ ;' 

'I ,, I~ .-. .-. 
.. •J '.i .2 0:.• 

Ot'\t'\ r"": o" " 
1.,! Ll :::" :.· 

(; 1)100 
f'llfl' J C .. L 

0
,, , ,, .... 
1,! ,I 1,.1 (.. 

• 

• 



E.2 VORTEX LISTING DLDG PROGRAM PAGE 2 

000000 
00 0001 
00000 2 

0 00003 
00000 4 
!) 0 0005 

0 00 0 06 
~· 0 0007 
00001 0 
00001 1 
00001 2 
000012 

0 0 0013 
0000 14 
0 0 0015 
00 0016 
I) 0 ;)0 1 7 
IJ O:J 020 

00 0021 
" o n~~ -. IJ i.. ... !_I c. c. 
000 023 
000024 

000022 
000020 

074e~1 
034014 
0 74002 

002000 
000000 

002000 
00 0 021 
034241 
00 1 000 
000000 

002000 
000000 
0 0 0 0 0 1 

001000 
000000 

000000 
054224 
OE.422 4 
0 -... 4~~4 ~ L . C. 

A 
E 

A 
R 
~ 
A 
A 

A 
E 
A 

A 
I ) 
' '• 

1 03 
1 0 4 
105 
106 
107 
108 
1 1 1 
1 1 2 
1 1 3 
1 1 4 
1 1 5 
1 1 6 
1 1 7 
1 1 9 
11 9 
120 
1 "'1 .... . 
12 2 
124 
1 ~~ C. ..J 

12 6 
l
~~ c. (' 

134 
1 ., .. .;;,.,) 

13 6 
137 . ~ .... 
.l .:O O 

1 "':':'1'=.1 .... -" 

14 0 
1 4 1 
1 44 
< A C' 

·~"' 
14 6 
147 
148 
143 
1 ~0 
1 ... • 
~· ! 

l:i2 
153 
154 

, , ... 
.&. 0 ._. 

CALL 
GOT IJ 

F' RMWR1 CO NT 
DATA 

F"R MWR2 corn 
EMA C 

... -K 
'"''-
F" R f1WRZ 

0 10:i::l03 

~ DOUBLE PR ECISrON SUB TRA CT 
FSED t1 AC 

IFT VDR TEX-3 
I f F 
GOTO 
D~ T 
CALL 
GOTO 

FRMI-IR1 CmiT 
DATA 

FRMWR2 CDrlT 
EMAC 

FLT ~~~ 

i'i H '""' 

D;::: TA 
DAT P. 
EnP.C 

'•/ DRT EX- 4 
FRMWR1 
$Z L 
$ ZL 
rRMW R2 

010 :i::l43 

c: ' Q""A"' w 
J. - · "t c. ...., 

p ( 1 ) 

~ DOU BL E P RECIS ION MULTIPLY 
nlUD MA C 

FRI~~JR1 

. ~ ~ 
• r 1 

IF F 
r. o r o 
,- "'·' T 
r~ ~-.. 1 
!"" t"•l I 
._ M • '-

l,r-,..., ~,... x· .., 
'.1 U ...... I t...-w 

" 0 co ... E " - 4 \,t 1.-, I ;' \ 

f RM l.JR1 
s z r~ 
S ZM 
F R ii WR 2 

0 1 0 5 506 

~ DOUBL E !•R ECISION DIVIDE 
FDVD ~iA C ,. ,.... .,. 

" t I 
• '=' F" . ' 
r; o T a 
EXT 
C>=.LL 
GOTO 

F'R MWR 1 1;orn 
DA TA 

f'RMWR2 CONT 
EM AC 

lf.J:!t'll!lli!f.ll!!t'~lf.;.'ll!. 

!« ~ E T B L r? S K • 
•••• ,. .. .... l:!lJ. :.!!I! 

VDRTE>~- 3 
VDRTE X-4 
FRiWR 1 
,.. -· "'-' 
~ £..! 1 

0 1 0~ 5 3 :5 

DP ADD 

F'PP DP ADD 

DP SUBTRACT 

F'PP DF SUBTRACT 

DP MULT I PL'Y' 

DP DIVIDE 

F'PP DP DIVIDE 

1 6 1 
1 ~ .,. 

L Q .:: 

$EIT -: .. r- T 
. lo c.. . 18 PUT LAST 

SB J T S ET 16 PUT LAST 
F'OR 
f'OR 

1 8-BIT 
16-BIT 

1 ~ ~ _.., 
lE-5 
1 E. 5 . " ~ 
l C> .. 

~~~-~·*··~~ ···· ~~--·~·~·-····~··· · ·,..·· 
~ DLOG I S ENT RY WITH ARG IN CALL SEQ '« 
!t'lf.~lf.lliJ:lf.!t'!t'~~lf.!t'!t'lf.~~·*···········ll!·llillillillill!~ 

"' ' J.JI... 
("• ""P ... ~ 

-'>lA 
T"l . .... .. ~ Jl 
U L. ..;). t"o T "' A•' - ~ . .) y c. .. 

168 L D ~: ~ LP 
DL DGO l 

POINT X AT ARG 
1 F. ..... - ~ 
.... 0 
l •' 

1 71 
, 7 -j ... ' '--

1 ~~ / .:;, 

174 
1 ..... -::

; .,) 

1?6 

DLDGOl 

177 FRf'iW Rl 
1 7 8 

17 9 
18 0 

181 DLOG 
182 

18 3 

.... .,. X 
' . 

,. I ~ "" 
r '- .L' JJ 

,. ,- , .. 
• r r 
r: - -r r. u 1. 1 u 
c· ,, r IJ ' ~-

DCTTA 
C ~NT 

':: ALL 

. ~ 'lt 
l . L.' o • 

~ MP 

BE S 

l 
VORT EX- 1 
VO RTEX- 2 
F": M~lR 1 

$D L N 

Di... SX +1 
(I 

0 

1 

LOAD ARG TN 

GET LOG<AC) 

RESTORE X 
EXIT 

ENTRY 

DP 

XFER PA RAM ETER S 

AC ClJ f1 

!84 
1 ~~ 0 ·- ' 

DL f' t.,· ~· <" .. · _ .. ._ .. 
' ~1 F' 
~· ' 

1 
DL 

POINTER TO ARGUM ENT 
JUMP BACK FOR FOR~ARn 

186 
1 ,, ~ ·=· i 

~~~~~~~ · ~- ~~--~ - ~-~~~~~~~~---~-~ -~ 
~ iDL ~ 1 ; ENT RY 41TH ARG U IN A ~ * 

1 
,.., 0 

·=· ·=· ~~~ ···~ ~~·~~··yyy~~~--~y · · ····· ··· 
1 8 ·;, $ D I. ti E iq r;· 
1 ~~ ::' •J 

1 9 1 
1'3 2 
• 11'"'1 .... , 
J. :;o ..:'1 

1 ,... • 
=' . .. ........ 

" ~ ·-· 1 I"" .... 
J. 7 'C' 

19 7 
1

_,..,. __ ..... ,,,..., .. 
7 ~ r " n ...,." ' 

~ : c ...... : .. 
S TE 
'(' T \,0 
.,.; I ~ • 
,.. r- "'T" 
J. , . • 
I ,- ,. .. 
L I r 
... -,. "" 
•.I~! ''·' 
,... ' , .. 
l"'j_ ,l••.• ... ~·. - ... 
1. N I r-1 
,-. M .. , T'" 

1_. U 11 I 

'" ' 'C""' I"''o :..: L.~ M r, I .,-. t:• 
l o t.... ~ .D 

" ' S " ~ L A 

' ' r · R ,. E" 1 "U I 1\-

'y' QRiEX -2 
,-~ ...... .. R • 
r "' !'t H . .l 

.~ ~ 

H '-

·----- -· -····· ··- .... ... ..... - .. . ·-.... .. . . ' ... .... .... _. 

SA VE A 
~ t"''ot .IC' ~10 ·.>n V '- .c 
SA\'t: X 

... ·-~ ... . .. " . .. . .. 

LI STI NG PAGE ( 

AC 

REF 

D. 
It. ,., 
J..• • 

D. 
n. 

1 0 3 

1 '"· .... , . ,_. ~· 

t ,-. ":· . .., .., 
To 4 ,•, ,-, 

.;,.; • .i. ·-· ·=· 

D. 
D . 1 C 3 
? t 1 C1 ":• 
.L.> o ,J,O..:o.,.J 

D . ,., 
J..O ' 

D. 
D. ,., 
J..O ' 

1 .-. ..... 
" '-· .:. 
1 D 3 
1 " -· ... ..,:. ....... .... 
J,. ;_; ... - . 

1 n .-. 
~~ .:.· 

0 0 1 03 
00104 
roo"\ <t o e: t• ... , J. ...J 

0 0 1 0 6 
0 0 1 0 7 
.... , i l 1 ··; ·=· v .... ... ~, ._ . 
0 (; 1 1 1 
0 0 1 1 2 
0011 3 
G 0 1 1 4 
.. ~ 11 ·-~ U U .~ ~ _, 
.-. '• " 1_1 IJ l . -. .... . -
n o • . . ~ 1 ? 
0 0 1 1 0:.• 

' ·' 
i)(l 1 1 -=-~ 

D. 
[ 1 • 

: J 3 ~ (J J 21 
.. .-. ;-, ._., r_, ,;: .-. .-. 
.1 • • ..:,. l. .:. c-_ ,... 

1:. • ,... 
'"'"' lf."""'"""'""' .L .~ ..,. • • • 'f'o "" d. ;'\) ;v. 

"-• . "' '"~ '"'- ~ '1! -• • -...-.. .... ~ .YO • ••• ~ 

E. 
r 
1:. • 

1 ~: ;; : .. ~: :« :~ :f. ~ 
• ~ ' "fY. :tt ~· ~:,.· . . . . . ·"'· . . 

[! • 0 0 1 -=· r;;: ... .._ .... 
T o 
l.i • 

~ .~ . . -...... . .. -,. :.. : I : ;-" ·.-, .. ,_ . .;, .. .. .._ 

-r> • .- .-, 
l.! • : !} ._, 

T) • ! : ·;. .. . . .. ... 
T'• • .-. ..... 
~· • ... u . ~· ,., 
J..• • 

D. 

.-. ... .. -. 

.... 1..1 .1 ..: .... 

,~, L"'· .. o ·=· ._ •, I ,IJ 

0 0 12 3 .... . . 
U IJ 

. . 'J 

.. .... ... 

.i •. :• '" 

,.., " ,., .-. !i ,-, • .-, · ·. 
v . J. l.· . • '·' " ' .i. .J .:. 

D. 
To 
~- . ... 
i.' • ,., 
l_: • 

T> 
L ' • ... 
J,) • .... 
J,) , 

D. ,., 
!.,1 • 
~ 

J,) • 

.. . ...... 
• r.. ..:• 

1 o'; 'J .. ... -· 
• .-. 7-
.t. • .... • . , ...... 
J. ··~ • .. .-.. -•. :_ •. 
•' . · .... . 
.. •J ... . 

• 0 . ·. . . . . •' . .... ·~ . . ·' ._. . .... .... .· '-' ~. 

• r. .-. 
' ' I} ' •' 

'· c v ' 
(" ... , ...... 
(!0 
~) 0 
.·. r• 
. ' ,., , .. 
..; .I 

-4 ' • ..... 

! :, · ' 

1 :~ 1~ 

' " "' J, ........ ._: 

1 :3 i:~ 
1?0 
... ..:.J ~· 

.. .. ... 

.i •; .. • 

' · " . ,, . 
u '·' ,;. "" l 
f.! (I ~ ~ -=~ ~ - T I, o 

'.1 ,., .. .~ ..... 
"' l . , ..:; 

r• , •• 

·~· ·' 
. ~ . 
.L. ~ .. , 

r a ~ ~ ·· ·:-. ,c_l I'! 1 .• -
l.,l • ~ ·-· ...., • ... ..... . ::-
r . 
.i..· • 

D. 
.. ......... 
.:. ,_. :· 
.. .... ..... 

·-· "" [ I ' [ • 'j 
• • .r ...., 

n . -· . 
D. . ,, .. , 

J, 1_1 .,:. 

,·, ~ .. 
v '•' 

0 '! ·':'-. ...... 
.~, '":• ._, -· 
r : ";• 
·.: ·-· . ., • • - ·' 
i) ., 
. ' 

( I , ... , . ., .... . ,.,, ... -. 
Y ~ l o •,,• •, :• 

I I ... . G ~ ... •"( ... . ... 

\In 4 !'•-. 
'I •): ... ... - · 

• ' lj .- , .-. 
\' ..... : . {· ,.;. 

I I •t 6 • .~ 

'I ._,. J, ·~· :• 

\
1 •)1 " "• 

.. "!..: .. ,_, ..::· 

\/~ .. ' ·~ 
(>, •• .. ._ 

GC146 
,., ,., 1 4 ·,~ 
l 0 ... 

:-; 0 14 8 
0 014·::~ ... .... ., •' 
l_i 1,1 J. ... -. 1. • 

... (• i r:"\ ·-:· 
•J ' "" -.J ._, 

.-. ,, • &::' .... 
1,.; '· ' .l .j ''t ........ 
• J '·' 

-4 r. • ~ 
.l .. ) . .• 

( l .-, ~ ~ .' . . . •.. ... .... 
t . ••• • t:' 
v "-' .!. .J . 

00 11:;u .•. . . ·-· • .. ,., ,, 
._. 1,1 

• 6 • 
l •• 
• r .., 
J. 1,) l:. 

.. i 6 ') "' u ~ . •' 
..-, l'o 1 .!:' A 
... • + r;.o '• .. 
,., .. , 
r,.• ' 

,., (· 1 ,; .. 

· -~ ·' .l .• ,_ .... .. .. . 
l I.) , 

,, .. , 1 ,. .. 
·-· •. I;) ;; ·-· r· ·· .· ..... ·-· .• ~ •.') ·" 
·-·t" t ~r, 
IJ •J.l·· .... 

1 ' n .~. ...... ,., 1·; • .., 1 
y ·~ .. • ·' ••• .l ; ... 

, , ... .. 1"1 ~ ... ~.7'"'' 
Y •:>: .. •.: V!J J., C 

D ... 

( ' " ' . . v • ' 
{'· ... '\ 
. -· 

l r 1 - ~ t: J i .;; 

,., .... 
' ' ' I .. , .. 1 • • A 

- ,"'· .1. 
1 - . ~ .... ... _, 

'-' 3 (' (:17 ':. 
U. . -: ,~. .... .. ·~ ... . 

- -'V A. I , 

D. 
D. 
D. 

.-. ":: 
• ~· •.J 

'
. . . . 
' . ·. ~ 

t t ·:· .... . ... 
.... ·:· .... . .. 
:'1 ~. 
!, :· 

... ~ ..,. . . ·-· 
- . "'t 

:. I .:• 

~ :. . . -· 
... : "':• 
·-· -· . . ':• 

" -· . . . • .... 
4 :.. ... . ... -. 
.!. '· .~· 

t I ,. •. t" 
'! '":•: .. ·.: ::-

'·i ;~, ~ :·· :; 
l i to ... -. -. 
'I •,:-; .L ' .. • .:_. 

... (! 

::: (I 
(I 

1 '? ·::. 
t' OJ 

~ 0 l 8 1 
·~· (i 

.-. . . 
• l , l 

.o C· .-. .. · .. · . ., ,,.., .... 
- •::1 •• ; 

-:: ; .·:,. c 
• • ' • •• • .I '\, • 

••• , •• ~ o:"J '":" 
'•'-' ol'-' " 

("); • t 'i r'• 
• • ,.I t ~ 0.:• 

. . ,., 
· . ... 
·- o) 

0 

"' ·:· •;") 
.l ·~ · •. . .-. .. 
J. ., •. • 

"! f' ~ .. , J. 
of C' ..... 
.L •• / c 
-4 •:jl •• , 
.!. .. .;:. 

• 



E.2 YORTEX LISTING 

00002 5 
0000 26 
ooooe7 

000030 
0 00031 
000032 

000033 
OG 0034 
(' 00035 
000036 
000 037 
000 040 
0000 41 
000 042 
0 00 043 
000044 
0 00 045 
00 0 0 4 6 

000047 
000050 
000 0~ 1 

000 052 
000 053 
0000 54 
0 00055 
0 00056 
000 057 
0 00060 

0 000 61 
0 00062 
00 006 3 

002000 A 
000000 E 
000257 R 

002000 A 
000000 E 
000257 R 

014 224 A 
001004 A 
000216 R. 
001010 A 
000216 R 
014216 A 
0061 4 0 A 
00040 0 A 
001004 A 
000047 R 
001000 A 
00021 3 R 

01421 0 A 
004 ::':42 A 
0 04341 A 
11420 €. A 
1 1420 S A 
00 5 012 A 
014 201 A 
14416 1 A 
0 01030 A 
0 00206 R 

014175 A 
14415~ A 
054160 A 

0 00064 014152 A 
30 0 0 6~ 054171 A 

0 0 0066 
000067 
0 0 0 070 
0 0007 1 
0 00072 
000073 
0 00074 
01'0 075 
0 0 00 76 
0 00077 

00 0100 
000 101 
000 102 

000 10 3 
00010 4 
0 00105 

000106 
0 0 0107 
0 00110 

00 0111 
00 0 112 
000113 

006 120 A 
0 000 1 7 A 
~ ...... . """" 
U ..J.., j, \JC:. 

014226 
054152 

A 
A 
A 
A 
A 
A 
E 

0 0 ~0 0 1 
05 4151 
002 00 0 
000 0 31 
0 00243 R 

• 

002000 A 
000 00 4 E 
000 2 4 ~: R 

ooeooo H 
0 0 0 000 E 
000 3 27 R 

0 02000 A 
0 0 0 02€. E 
OGO Z43 R 

002000 A 
000101 E 
00 .... ..... . ~ '"' 

... ••• c:. .... ( "· 

199 

200 
2 0 1 
2 0 2 
~0 3 
204 

20~ 
2 0 6 
2 0 7 
2 0 8 
209 
210 
2 1 1 

2 12 

213 
214 

c16 

217 
2 1 8 
21 9 
"' "'0 c. c. 
221 
2 -=-· -::.> ~~ ..... ..... ~ 
C. C...:> 

2 2 4 
2 25 
2 26 
2 27 
2 2 8 

229 
~ 30 

2 3 1 
2 3 2 
"' 3 "' c. ..:· 
2 3 4 
2 3 5 
2 3 6 .... ... ... c. .:> I' 

2 38 
2 3 '3 
240 
2 41 
242 
243 
244 

....... , 
c.-.o 
24 7 ,..,.,... c. ..... 0 

24 9 
250 

'"""cr" c. ..... ~ 
2 52 
25 3 
2 ~ 4 
•:) c IL:' .... .......... ... .., ,. 
c . ..... 0 

-:>.::.; 7 .... -, 
2 ~8 
"' ..... 
c. - · :., 
2 6 0 
26 1 

'.> .0: ? 
10. <> .... 

2 63 
264 

26 5 
266 

'"'6'"' .::, I 

26 8 

272 

DLCG PROGRAM PAGE 3 LISTING PAuE < 454 ) 

DFRMl 

FSTD 

DATA 
IFT 
IFF 
GOT O 
,...,..,, L ... .., ~ 
DAT A 
CONT 

DLU 
VDRTEX-3 
VDRT EX - 4 
Df RM l 
SDND 

DLU 

·······•·w.~•········ • CHECK RANGE OF U • 
··~····· --~~ ····~···· LDA DLU+1 

J AN DL.U N 

JAZ 

LDA 
SU B! 

J !Hi 

J MP 

DLUN 

DL U 
0 4 0 0 

!IP+4 

DLOV 

................... 
• CHECK FOR U=l • 

·········~······· LDA DLU+l 
LRLA 2 
LS RA 
OR A 
ORA 
TAB 
l ,... ,.., 
·- jJ ,., 

SUB 
JIF 

1 
DLU+2 
DLU +3 

DLU 
K2 01 
030 .DLZE 

STORE. U IN DLU 

NORI'HlLIZE U 

ER ROR IF U ZERO OR NEGATIVE 

GET BINA RY EXPONENT OF U 

GREATER THAN 0377 ? 

YES . OVERFLOW 

GET WORD 1 
CLEAR HIGH EIT Cf MANTISSA 

OR I N REST D~ MANTI SS A 

GET EXPONENT 
EXIT If 1 

········~~·····~~-~······~······· ~ ~ ~··· • FACTOR U=2 ••N ~ M ~HERE M= 0 . 1 XX ••• • 
·········-~·····~~y~······~····· ~! ·~--~- · 

DFRMl 

LDA DLU 
~ I' ~ ..) ... Jj 
.,.. ... ~ 
~'> I H 

I F T 
I FF 
GI1 TO 
fLT 
~ "" "'"' "' rHlJ.u 

Df:;T A 
corn 
LDA ... ... ,., 
.) tH 

I FT 
IFF 

K201 
::lL N+l 
VCRTEX-1 
'y'O RTEX-2 
··~"' "'1 J' r ,, l ' t 

., I ·~ · 1 JJ _ 1 1 T 

Il HALF' 

K 2 0 0 
.D LU 
VDRT EX-3 
'•.·'D R:EX-4 

.. ~ ,., .,.. " D F ...... •-• ...._ 
\.i U I U .. nc. 

·········~····· ~ ~-~ ····· • GET F AC TOR <N 1/2) * 
~••••••=a~~••••~~~•••••• 

~DD I 

{" ~.- ,..... 
.,) i . .. 
T ' ? ,.., 
a ,._ ·~ 

<:' T ('\ 
..... h 

CA LL 

n . ~. 

L l- ll 

TJ U ·: B 
f: LN+2 

T •l ~' +? \• ._I ' ....J 

-:>D~i O 

D ~T n DU i 

·······~~~~····~ ~ ~~ ········· 
~ GET F AC TO R CN- l12> •LN C2) • 
······· ~ ~~ *-····~ ~ ~~········· 

DFI': M2 

,.. , ?'\ 
.. 0, , '} ,LI 

D A T A 
c orn 
FMUD 

DA TA 
FSTD 

frL N 

DL Ne 

or\ ...... y - .,. • ... . 
JJ H i H ULil 

GET N-1 
""" " ''.-• .) ,., 'I ~ 
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1 8 1 DLCG 11 44 
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1 VORTEX SET 1 07 
2 • THIS IS A CDPY·RIGHTED PROGRA"· COPYRIGHT 1973 BY YARIAN DATA "ACHINE 07 
3 • 07 
4 Ill Y.D.M. PART HO. 92L0~06.-122D 07 
~ • 07 
6 "' RELEASE 10-1:5 - 7 3 01 
7 ~ 07 
8 • ALOG 07 
9 ~ 0 7 
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11 TITLE ALOG 07 

12 ·················~·······~~~····························~~~················ 07 1 3 • • 0 7 
14 • R E A L L 0 G T 0 B A ~ E E < A L 0 G > • 07 
1~ • • 07 
16 • fUNCTION: TO COMPUTE LDG CR) TD BASE E• WHERE R AND RES ULT ARE • 07 
17 • REAL NUMBERS. THE "ETHOD IS TO F'ACTOR R IN TO A PRODUCT • C7 
18 * OF POWERS OF 2 AND A REMAINDER TERM. THE LO GS OF THE • 07 
19 • POWERS OF 2 IN R ARE TKEN FROM A TABLE' THE LOG OF THE • 0 7 
20 • REMAINDER IS COMPUTED BY A FIXED-POINT PO LYNOMIAL. THE • 07 
21 Ill LOG OF' R IS THE SUM OF ~LL THESE. • C 7 
22 • * C7 
23 Ill £NTRY: ND SPECIAL CONDITIONS • C7 
24 • * 07 
2~ • CALLING SEQUEN CE : JMPM ALOG • :1 
26 • DAT A ADDRESS Of ARGUMENT • C 7 
27 • • 07 
28 • EXIT : REAL RES ULT IN AB * 0~ 
29 • -. U7 
30 Ill ERRORS: IF INVA L ID ARG UMENT: ~ 07 
31 • "FUN C ARG" MESSAGE OUT PU T ~ 07 
3 2 • AB=O ~ ·J? 
33 • CVFL SET ~ 07 
34 * ~ G7 

3~ ·····~~~··~··~~~···*·~·····································•**••····· ~ ···· ~ 07 37 •••~~··~~•~ Cl 
33 ~ ENTRIES • 07 
39 ··~·····~~· 07 40 NAME ALDG 07 

4 2 ········· ~ ··· 07 4 3 • EXT ERNALS • C7 
44 ···~·····~~~~·· 07 
4~ EXT SEE ER ROR MESSAGE PROCES S OR C7 
46 EXT St! ML REAL NORMA L t7.E (.; 7 
47 EXT SPC FL OAT INTEGER C" 7 

49 ·······~· (.;7 
~ 0 • MACRO • 07 
~1 •• ~ ••••~• G7 
52 FA D MAC 07 
53 
54 
~5 
~ 0 
57 
~s 
~ 9 
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GOTO 
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6 9 
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71 
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7 9 
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8 :5 
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ll!ll!lf.ll!ll···· 
F S B ~AC 

IFT 
I FF 
·- rJ ·r 0 ... l : i 

1FT 
C• O TO 
,_ .... ..... 
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\.. ... ._; .. . . 
• . --~ .-. ·-:o .
-· ·.· ... ·-· ·-
,.., .-. n ;-. • 
·J V t .' C• :. 
'• l ..• ,-, • . ;. ·.• • v•-• '-., .·. .·. .-..... 
' . · i.4 :; .:; • • :, 

1)(1(184 

... u·· "'' .-. ·:. v -... r · '• ... ,·, .::. .·, .... ............... 
l
.,,.,(,.~. 

, ...,._, .... J. 

U
.. .-. ,"; .-. ,r 

I..· I_~ :"' - . 
,., ••• .-. t"", C' 
~i 'J i.,t ::;; ._. 

' ,.1 .-• • ::,. ,..·· 
'V·I..' • .J 

.., •. J '"• o:l .., 
0. I IJ •' 1.: 

"l~,~roo""\ 

f.' -· '-' ·" ·= 
11 IJ. fi ·~ •:-! v .. - -· 
" ··1 ' 1·· ,. '-' ;_ L .: .,; 

n :"'. ( ,... ~ 

'· •..r .l ' ·' J 

')0 102 

• 

• 



£.2 VORTEX LISTING ALOG 

1 (l 3 
10 4 
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1 06 
1 G7 
1 0 8 
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11 5 
11 6 
11? 
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1 1 '3 
1?? , .. ~ 
1 2 3 
1 24 
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1 26 
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1 28 
1 2 '3 
1 ~~ 0 
1 3 1 
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~ FLOAT FIXED 
fL T MAC 

DAT A 
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F' P P REAL MULTI PL Y 

REAL D I VI DE 
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" D , .. - ... ,., '" ._, .~ I 

SA VE 

GET l 

D · · · •nE J. 'I J. i. 

GE T < 1-< 1 / 2 -Y/3) • Y:. 
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'!..' .• 

n .,. 

' ,, -,,.. ... . ,. 
:) "? 
.. , '"'!" ... ·' 
:1 .~· - . 

., ;: 
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E.2 YORTEX LISTING ALOG PRDGRAK PAGE LI S TING PAGE < 

000153 004506 A 
000154 0 02000 A 
00 015:5 000 000 E 
00 01:56 124042 A 

000 157 0020 00 A 
000 160 000105 E 
0001&1 000217 R 

000 1 6 2 007400 A 
000163 0 3 40 30 A 
00016 4 001 000 A 
000 1 6 :5 000000 A 
000 1G:s-

G00 1 6 6 00200 0 A 
OC0 167 000000 E 
000 1 7 0 0 0 000 1 A 
')00 1 71 
000 1 72 00 10 00 A 
000 1 73 00 0 000 R 

000 174 005 00 2 A 
•J 0 0 1 7 5 0 0 6 0 1 0 A 
00 0176 0000 02 A 
000 17 7 002000 A 
000 200 0 00 000 E 
0 0 0 2 01 00:50 0 3 A 
0 0 0 202 00 7 4 01 A 
000 2 03 0 0 10 00 A 
')00 204 0 00 16 3 R 

000205 014011 A 
0 0 0 206 0 2 4011 A 
OO IJ 207 001000 A 
0 00210 00016 2 R 

0 0 0 211 
0 002 1 3 
;) 0021 4 
0 00215 
0 0 0 2 17 

00 0 2 21 
" ():)"'"'"' v c. c c. 
~ c ... .......... .... ,_: u .::. .:. ~ 

0 00224 
')0 0 2 2~ 

0002 2 6 

00 0227 
1) 00230 
0 00231 
0002 32 
00 02 33 
00 0234 
0 0023 ~ 

000236 
!) 0023 7 
0 002 4 0 
(1(;0 24 1 
0 00242 
00 024 3 
0002 4 4 

0 0 024:5 
00 02 4 6 
000 24 7 
0 0 0250 
0002 5 1 
00 0252 
00 02~ 3 
00 02:5 4 
o· o o 2 ~::; 
00 02~6 
00 02~ 7 
i) 0 0 2 60 
00 026 1 
00 0262 

040 2:10 A 
0401 3 0 ~ 
O:i ~20 6 A 
0 77 6 0 0 A 
04 0000 A 
0 6 00 00 A 

040 34 0 A 
0000 00 Fl 
040 320 A 
0 0 00 0 0 A 
040S1 0 A 
000000 A 
0 40304 A 
000 000 A 
040302 A 
0 0 0 000 A 
0403 0 1 A 
0 00000 A 
04 030') A 
(1 40000 A 

0 37747 A 
063110 A 
037:i6 2 A 
0 17 76 0 A 
0 3 7 370 A 
047017 A 
0371 7 4 A 
0 12 141 A 
0 36776 A 
0 02466 A 
03 6 ~ 7 :"' A 
000 5 2 1 A 
036 3 77 A 
04 012~ A 

371 
37 2 

37'3 
374 

37:5 
376 
37·7 
3 ··• o I'"' 
379 
38 0 
38J 

3 8 2 
3 83 

38 4 

LASR 
CALL 

ADD 
F" AD 

DATA 

·······~ • EXIT • 
~······· LN Z RCF" 

LDX 
JMP 

ALOCi BE S 
FSE 

$!!IT-to 
S~H'IL 

LN£:1 

LNV 

LNSX 
0 

0 

1 
385 LNP 
386 

DAT A 
BSS 
J t1P 

1 
LN 

387 
388 
38'3 
390 
~·H 

3 '3 2 

3 '33 
33 4 
3 q w 

• .j 

396 
33 7 
398 
399 
4 00 
4 0 1 

••••••• ll!l!! 

• ERkOR • .•..... !1!!1! 
LN ER 1 lB 

. . 

!..DA I 

CAL L 

ZE RO 
SO F" 
.JMP 

•••••••••••••• 
• LOAD VALU E • 
• l1f ll • !I! l1f !I! ll! :l!!liOf. llf !I! • 

LNIJ I.DA 
LIJB · 
J11P 

2 

$££ 

3 

LNZ +l 

Ltf '.J 
LNV +1 
LNZ 

·········~~······ ~ ········· • CO NS TAN TS AND VARI ABLE$ • 
········~~-·~-~~-····*····· LNA BSS 2 
LNE 'BSS 1 
L NS X FS S 1 
LNT I S~ 2 
L NY DSS 2 

IF'T ~; BIT-16 
GOTO 4 

LNE1 DAT A 0 4 02 0 0 
' t ' - .. ._ 1 .;_ c. ::lA TA 0 4 0 130 

DATA 0~6 206 

ADJU ST 
NORMALIZE 

CONVERT TO FLOATING POINT 
ADD TD PREVIOUS VAL UE 

RE SET DVFL TO FLAG NO ERROR 
RE S TORE X 
E XIT 

EN TR)' 
Xf"ER PARAMETERS 

PD ! NTER TD ARGUMENT 
JUMP BACK FOR FOR~AR D REF" 

SE T B ~o TD RETURN 

OUTPUT "FUN C ARG' 

SET AB=O 
SET OVFL TO f LAG ERROR 
EXI T 

LOAt AB IJITH VALUE 

E XIT 

~R GUMEN T 
Ex::·c NENT 
SA VE ~< 
T EI':P ST ORE 
LN (l.!) 

16-!II T EXP=l 
LN <2) 

4 02 
4 03 
4 0 4 
4 0 5 
4 0 6 
4 0 7 
408 
4 09 
41 0 
41 1 
41 2 
41 3 
414 
41 5 
41 6 
417 
4 1 8 
419 
4 20 
421 
4 22 
4 23 
4 2 4 
4 2:i 
4 26 
4 27 
4 2 8 
4 29 
4 30 
4 31 
4 32 
433 
4 3 4 
4 3 5 
4 36 
4 3 7 
438 
4 3 9 
440 
441 
4 42 
44 3 
444 

LNEM DATA 077 600 16 ·- BIT EXPONENT MASK 
fiX ED -P OINT 1 
F"I XED-PDINT 3 

•• 4 "' ... .... ..J 

446 
4
A~ .. •' 

LN K1 PA TA 0 4 0 00 0 1 6 -BI; 
LNK3 DATA 060000 1 6 - SIT 

-·~····~········~·············~ :t TABLE Or ,ACTO RS 1.0 •• 0 10., • 
,. ..•.••.. ~·············,······· LNT1 DATA 04 0 340 1.1 

J;A T ~ 0 
DATA 0 4 0 320 
DATA 0 
D;HA (Hfl3 10 
DA TA 0 
DAT A 0 4 0 304 
.,._.,..... ..,..,.... .... 

·'·' n t '"' v 
:iH~T ~ 04 0 3 02 
~ ~TA 0 
DAHl 0403 01 
DA T A 0 
DATA 0 4 ~J3 00 
:·P TA 04'0 0 0 0 .•• ,. .. !1!~~~!1!···•*-•••••••••••• 

• TABLE o:- LOGS OF" FAC TO RS • 
··~····· !! ······!1!~~-········· LNT2 DATA 037 747 

DATA CE.31 10 
tAT A 037:5 62 
D ATA J177 6 0 
DATA 0 373 70 
DAHl 04 70 17 
DATA 03717 4 
DQTA 01 21 41 
:t AT::I ~367 76 
r ATA Oc'46 6 

1. I) 1 

1. 00 1 

1. 000 1 

1.00001 

1. 00{:00 1 

1. 00 0 0 0 01 

448 
449 
450 
4~1 
4 52 4 

•""l •"'T... o-.- c- ... ~ • ,., " • •• '.') ._J ,. , 

.... ...... ~ "" t..• ..... ! ,.. 

IJAT A 
lJP. !A 
COI'H 

0 IC'.' ..... 
._1 ,· · . J. ,..,.., ..... .,~ 

IJ .,;, t;) .;,o ( , 

04012~ 

LN <1. 1 ) 

Ltl<l.O l ) 

LIHl.O Ol> 

LN O .OOOU 

Lti ( 1. 0 0001) 

LN <l.OOOOOl> 

LN <l. OOOOOOl> 

•• 

4 6 4 ) 

u ;: 
C7 

0 7 
07 . 

07 
0 
. .., ,. 
07 
07 
07 
07 
0 7 

0 7 
07 

00371 
00 .. -1 .') 

"' ~ 
oo::: 73 
0037 4 

003 75 
00:376 
00 37? 
00378 
00379 
00 380 
00381 

00382 
00383 

07 0038 4 
07 00385 
07 00 386 

0 7 
0 7 
c ;.· 
07 ,, .., 
•~· I 

07 

0? 
{'! , ... ,. 
r. ..,. 
u •' 

07 
(17 
,, 7 
l.i ,. 

.-. - :-vi 
;'"' ~ .... ... 
(! 7 
~ .. 

n.:-
0? ,·. ..., 
._: t' 

" -vt 
C? 
'· -U I 
(: -., ' 
; • • I 
;; . 
! I -,~ 
v , 

IJ ? - ., t.! •. ~ 
.-. -.. , .. ; 
n .., 
•J I 

·;· '"" . ' 
G? 

.-. ..,. 
: r' 

n ..... 
!) : 

... c c .. 
(; -:: ... .. 
n .::· . . 
(• '? 
• ..; ,. 

• • • ':'1 
u .. 
I) ? 
f', .. . . ' 
" > " ( 

1 •• '? 
J ' ... , 7 
i"t 7 . . 
••• =' 
•. . 
, .• '? . , . 
r, .., 
OH O ( ..... ., 
t,; ( . -, 
t. ' 
,.. ? .... •. .. .., 
'' I 
(;7 
•,; .. 
" .. v ,. 

,... -
vI ,.. .., 
... l 
{'o "";" 

c• 1 

07 
" .., •J ,,.' 

•) ~ 
'· ' 
07 ,., ., 
lj ~" 

f . '":' 
.J •' 

00387 
OC388 
')0389 
oo:::9o 
0 0 :;: '31 

ou::::92 

00393 
oo:::94 
G0395 

... l"• .-. q 6 
i.J ' .;.. ,. 

00:397 
0(···~9·-· I ..,: 1:. 

I"J ,., r , r.J ,., 
\.' .. :• : :~ 

00400 
(;040l. 

Or· Ao·" .1""1' c. 
1)(; 40 3 
00404 
" ') '0"' Ul "t·J 

00 406 
tC4 01 
00 40 8 
004 0'3 
(!~1 410 

0 ...... . v ..,. .L .. 

0 u 4 i f~ 
r. ~ ... .,. .-. 
u :_.. .... J. .;, 

C h .... i .: 
l.,f ....,. ... .... 

n r, 4 • "'· ;,) .., .. ..... 
U
• ,., ... of ; ':' 

L· .... ~ V 

oo .-::. 1;' 
, 0· 4 t •::0 .... 4 ._, 

r •• ·· 41•-· v '•' .. :<' 

tl0 420 
oo~~·21 
n f• .:1 -=- -::· 
·- ~· ·'-'-
I•) ,., ... ""' .-. 
J !.J "''l' c. .;. 
0 0424 
'• 1'1 ' 4 

.:. .. ·-, '--· ,. r ' - -... 

n1"1 4-=' t ... ·- .... .. ' 

(1 04 2 •;! 
0 ,·, 4 '-:, .. , 

·-~ '-' ~ 
,, r't d. ·':o j .... ·.· . ._. . 
( ! .. , .. 1. ':• .-. .· ·' ' ..... c 
...... .... "j ·' } 
\. .... ~ ........ . 
.·, .-. ,d_ .-:. ... i.. 
'•' '•' """T ·~ - T 

- " 4"'"' u ... ·-· ·' 
•. , t'' ti ·-=· <.: 
' · ' T •-' '-' 
'J' •• , 4 "':· ... ' .... ._, .. 
OO A~·-• a.t .:;, ...... 

0 '• ·4 -· •:l '-' ..) .... '• ~. ., ... .-, v f..l .., "i i,; 

0 0 ~ ·1 ~ 
n ' • 44 -' v '-' ~-

.... •'i ... ... .-. 
'-' ••• "f' ...,. .;.. 

""'·' 4~ t,.I U"'T t 

') .~ , . .:1 ..,.. 'u ~ .. . _ 
,r • .-. ... 4 ... 
~; 1.' "1' r:· 
n r.,-tA '':' 
J l) ..., "t t" 

c 0 • ' , .. d l . ., 1t ·=> 
-~ .. , .~ ... . -. 
· ... '· ~· •t =' 
00 4~ :) 
00451 

0 7 00452 

• 

• 
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( .2 VORTE X LI S TI NG ALD G PRO GR AM PAGE 6 LI S TING PA GE ( 4 65 ) 

• 

4:1 3 
·" .., " -. ~ ... 
~ --"+ ...J..J 

4:i 6 
4:;7 
... C" '"' -.. ... •o 
4~9 
460 
A .... o 

"' "'' 462 
4 63 
464 
465 
46 6 
• c: .... ...... o ,. 

4 68 
469 
4 70 
471 
.1,_":1? 
~ ' ~ 

4 '?~ 
' w 

474 
4 .... 

( "' 
4 ~ c , ..., 
4 7 7 
4 78 
4 7 9 
48 0 
4 81 
4 S2 
•183 
4 84 
4 8 :5 
4 86 
4 87 
48 8 
48 9 
4 90 
49 1 
4 9 2 
4 93 

4 g • • ...J 

496 
49 7 
4 q .... 

.. 0 

LtiE 1 
Lti2E 

I FT SBI T - 18 
GOTC 5 
DATA li 2 0 1000 
DAHl 0200 ~42 
DATA 03 44140 

18 -:BI T 
Ltl ( 2 ) 

LNE M DATA 0 3 7 7000 18 - BIT 
LN Kl CATA 0 2 0 0000 18 - BIT 
LN K3 DATA 030 0000 18 - BIT 
~-~-·~··~·*····~~ ~~-~···~·-··~· 
• TA BLE OF F'A CTORS 1. 0 •• 01.0 •• • 
~-···~·· ··· ···· ~·~··· ·········· U!Tl I!(~ TA 020 1 600 1.1 

DATA 
DAT A 

0 
020150 0 

DA TA C: 
1 • 0 1 

DATA 0201 44 0 1. 0 01 
DATA fJ 
DATA 0201420 1. 0 001 
DATA 0 
DATA 0201 410 1. 000 01 
DATA 0 

"" " P - 1 c..(\ -

E>: PONENT I'IA SK 
FIXED-POI NT 1 
FU<ED - POINT 3 

DATA 0201 404 1. 000 001 
D.:HA (' 
D A T ~ C2 0 1 4 02 1 . 000 0001 
DATA 0 
DATA 020 14 0 1 1. 000 0 0001 
DATA C 

·······- ~ ·~··· · ~~···~······· ~ TAB LE OF LOG S OF FACTORS • 
·~*·····~· ······~·~·····~··· LNT2 DATA 0 177637 LN < 1. 1> 

DATA C62t7 6 
DAT A 0176 710 LN <1 . 0 1) 
D.:l":"A 03 7737 1 
DA J A 01/ 57 4 2 LN C1.001) 
:)ATA 0 1 t.O 356 
DATA 0 17 4 7 6 0 LN C1.0001) 
DATA 024303 0 
DATA 0 173770 LN Cl. OOO Dl ) 
DATA 0!5 1~42 
DA TA 01727 74 LN < l.O OOOOl) 

0 12426 
0 17 177 6 
025 15 
0 1 7 0777 
0526 

Ltl < l. OOO OO u l ) 

L N<1.00000001) 

4 99 5 

DAT A 
DATA 
Dt•T A 
DATA 
DA TA 
CD tiT 

5 00 
501 
502 
50 3 
50 4 
5 05 
5(1 6 ... ..... 
...;) v •" 
508 
"'0 "' ._, ~ 

'51 0 
5 1 1 
51 2 
51 3 
5 1 4 
r • .,. 
._ • .t • ...) 

51 6 
51 7 _, ..... 
...J J. "' .... , 
_, 1. ~ 

~20 
~~1 ..; c. 

52 2 
~23 , . ., ... 
. .) ~ " 't -... ,. -. .J .-• ._1 

526 
C) '=-"' -;,• 
•.• - t.- r 

528 
5;:.'9 
53 0 
53 1 
eo '""' .. _, ;_---, -=· L. 

"' ~ ~ ·J .;. 0 
v~-. 

·- · .;. t' 

53 ·~ 
~ of , ... 
·.J ..... '-' 

541 
f'r A -._l 'f C . 
-. ....... ._, .. , ~;· 
C" "' -~ w "f' ..... .. .... 
- · ~ ·.J 

·-- ·~·· 

G 0 T 0 i.. 0 r; E N D 
Ne=IJLOG CONT 
~·~····~ -~~···••** ***••·········~·········~·*•••••*••• ~ CO MPU TES NATU ~ AL LOG OF' A FLO ATING POIN T MO. * 
• PERFORM S THRE E S UMS AC2K +1>• U• * C2 K+l ) WHE RE K FR OM • 
• 0 TO 2 • U=CX- \1 2/2)/(X+V2/2) . l·lH Et-t 1 1 2 <= X< l • * * LNX=-1 /2L N2+SU M DE SC RIBED ABO VE. F'INALLY, ADD * 
• EXP •L N2 . ~ CC URA C Y ESTIMAT£D AT 3 X1D••-8. • 
~~~ -*•***~-~~-·--·~··~~·*•*·~-~ ~ -~ -~--~~~-~·-········ ~ 
** * '**··~ ~*~ ··· 
• ALOG ENTR'' • 
;« • ,., •••• :« ., lt; * If. •• 

ALOG t: Nf R 
rs E ALOG t LOG X,ALOG XT 

~·*·~··· ~ ! ~·····~·~············~--~····· * FIRST SE P ARAT E EX PONENT AND MANT ISS A • 
~ **·~··~ - ~ ~···· ~ K~~··••*••**ll··········· 

' n r. \- Uti " • 1 " .. 
"· ' "GO" 1""1 \. lJ .j 

" L" r:.O" K ..... •.1 .J 

NE GA TIVE ARGUMENT 
Z E RO ARGUMENT 

T ::J B 
A i1 A 
OR R 
::;T A 
~ n ~~ 

H 1 -~7' 
j, ... .. 

H4 0 000 
X 

MA SK 
BI AS 

DIJT E XPON EN T 
FRACT I D ~i 

-:::" TC" ..... . . , 
1 £ ~~ 
.... ~RA 
~ i.I B 
·" T ·' .;). H 

FLT 
r :1 u 
['AT A 

~. ~ t 
X+ l 

7 
HC: f) O 
E ':<' "'r· . .. 
E XP 

LN2 
f~T EX P 

uru 1 AS IT 

~·····~ ~·~ ······~·········•••«•~········ ~ ~IR~ T r A L C ULr. T ~ (V-IJ~' ~ )~(v~ ••~ '~' -U ~ t '- ..;) ._,p""i • • i'11'- ( ';. ~IC. I '"o•Vt l ~, - · • 

••* •···~ ~ ~ ·~··· ~· ·····~·· · ·· ~-~ ~ ~ ~~~-~-· FLD 
F ~~ D 
,. AT A 
,- <"• T 

r .,:. ' 
,.. : D' r '-,- ~ ..... 
r <..!- r.• 
- .. ... "'r " 
.L•t!M 
! • • 1 I I r 1.· , . 
'" ,... ......... 
.UP"' ! H 

1\ o .. - I I ' •·' 
J t r-_ W A . . . 

' 

.. .. 0""\~ J·,...

·' t ;? u "' "' c. 

'II • • 
:>< + V2/2 

-- .... ·----- - ·- ··--~· ... _ . -·-.. ·-- -·- .... .. . . .. -- ... ·-·-··- .. _ ... _ ---- ···---- ... ·-
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0 (I ·:· "' ,• , ... ··-' ·~· 
O ri~• t="" 

1..' C. · ... 1 L 

0 02 ::.i2 

06 0025:::: 

OS 
Ot. 
(I ~ .., ·-· 
( • '" •) r:• 
r; 6 
0 €. 

•) 6 

,., .. 
... f:o 

06 ., ... 
v.:> 
n <: 
'J • • • 

., . 
ut. 

(16 
c ~. 
"· J:: .• v 

06 
J6 
o:;. 
r. • 
! I b 

::'6 
06 
06 
06 

00254 
0 ( ..... "' "' I L- • . .J ._1 

t') (• -=· c:· .!': 
"' ~.J ..... . .. f '.J 

00257 
tJ02 5 :3 
0025?-

IJ 0 2 r::. :) 
0 (' '.:0 • • lo ... b "" 

0 ,. -:• t" ·~ 1,.1 t _ . .... 

00264 
:: o2E.5 
G ('I -. .... ... 

'·' c. l'j ~· 
0 0 ~· -· .... f· ·' ·• I. • -' • 

r. f• .-• • , .-. 
1_., ,I C. 1' ._:., 

( I ( ' •::• ".' • 
.i' ' '-· .. '-f 

0 l., ·::> 7 "< 
··- . v ') .. , .-., c 

' I , '- I v 

() ....... ":> ~, 
f.; c .... 

0 0 -:. ·:. -:1 ._ v .. _ 

00 283 
002:3 ·-l 
00285 
002"36 

• 

• 

• 
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E.2 VORTEX LISTIHG [)Cp PROGRAM PAGE LlSTING PAGE ( 

000113 1 2 4107 A 

0 00114 
o 00 llS 
000 116 
,._,...,.. 1 ... 
uuu j, , 

0 00120 
('00 1 21 
000 122 
000 1 23 
·' .~ " 1 ~ 4 'V v .... .__ 

"0 "1.., ... -· v c.~ 

''On ' ~"' ~· ·"".6 '-C. 

000 127 
000 130 
CIOC 1 31 
000 1 3 2 
000 1 33 

OOZOOU A 
boooo o E 
000226 R 
001030 A 
000127 R 
004520 A 
114076 A 
054102 A 
064102 A 
002000 A 
000176 R 

0~406::i A 
00 100 2 · A 
000141 R 
014066 A 
00:5002 A 

000 1 3 4 00200 0 A 
000 1 3 :5 0 0 000 0 E 
0 00 1 3 6 000217 R 
000137 0 0 10 00 A 
0001 40 00014 3 R 
000 141 0 14055 A 
000 142 0 240~~ A 
000 143 007400 A 
U00 144 034051 A 
000 14:5 001000 A 
00 0146 00000 0 A 

000146 

00:) 147' 0020 00 A 
000 1~0 000000 E 
1)001:51 000 001 A 
0001:52 
0001~3 P01000 A 
000 1:54 000000 R 

000 1:5~ 014037 A 
000 156 00 1004 A 
0001 ~7 000172 R 
0 00160 00~101 A 
00016 1 005111 A 
000 162 0 0:5 002 A 
000163 002000 A 
000 164 000000 E 
00 016~ 00:5301 A 
000 166 004341 A 
0 00167 00:501 2 A 
000 170 00 1 000 A 
000 171 000173 R 
000172 00:500 3 A 
000173 007 401 A 
000 174 00 10 00 A 
000 17:5 000144 R 

0 00176 
(':] 0177 
OOIJZOO 
00020 1 

000000 A 
0640~7' A 
0 140 16 A 
02 401 6 A 

000 202 002000 A 
U00203 000000 E 
00020 4 
00020 :i 001001 A 
000206 0 00 16 0 R 
0002 07 054007 A 
000210 064007 A 
(l tl 0 2 1 1 0 2 4 0 1 ~ A 
Ol102 12 00 100 0 A 
800213 10017 6 R 

0002 14 
0002 15 
0002 16 
0002 17 

000221 
n f"tn ""\<'"\..._ 
·' v !.1 c: c. c. 

04030 0 A 
00 0 00 0 A 

28 7 
C:S3 

289 
290 

291 
..,0 .... 
C. 7C. 

293 
294 
295 

296 
~97 
298 
29 9 
300 

30 1 
302 
""0., ... .... 

304 
30 ~ 

RDD 
~: rl u 

DAHl 
JIF" 

LASR 
ORA 
STA 
S TB 
CALL 

........... !!! ••• 

ll TEST SIGN • 
lr.l!ll!ll!f.llllll!f.!P.!I!lll! 
EX X LDA 

JAP 

~ LDA 
TZB 
fD V 

DATA 
JMP 

3 0 6 EXY 
30 7 

LDA 
LDB 
RjJf 
L"!n< 
JMP 

308 EXZ 
30 9 
310 

311 
3 12 
31 3 
31 4 
3 1:5 

lllllf!l!llllllll!llllfll!l!ll •• 
• ENTR Y/EXIT ll 

·······ll:······ EXP B E~ 

316 
317 EXF'P 
318 

F SE 

DATA 
B SS 
JMP 

EXF"X 

EXA 
030,£XX 

16 
EXF'l 
EXA 
EXA +l 
EXSS 

EXF 1 

EXV 
EXZ 

EXV 
EXV +1 

EX S )( 
0 

0 

1 
1 
EX 

319 
3 2 0 
3 21 
32 2 
32 3 

•••••••••••••••••• 
ll OVER~ UN DERFLO~ ll 

324 
3 25 
326 
327 

323 
329 
33 0 
331 

332 
333 
33 4 

•••••••••••••••••• 
EXOU LDA EXSr 

EXO 

EXU 

JAN EXU 

!N CR 
I AR 
TZB 
CALL 

DE:C R 
LS RA 
TAB 
JMP 

SOF 

1 

SEE 

• • 
l 

E:O:U+1 

3 

JMP E>~ Z +l 

ADD 1.0 
AB=XCl+X/2) CFIXED POINT) 

EXIT If" ZERO 

AD JUST TO FLOATING - POI NT BIA S 
AB = CFLOATING-PT> l+ X+ <X ••E )/2 
STORE APPRO XIMATION VALUE 

"U LTIP LY IN APPRO XI MAT I ON VALU E 

GET SIGN F LA G 
NE GAT IVE '? 

YES 

Gt::T RECIPROCAL 

LOAD RESULT IN AB AT EXIT 

CLEAR OVFL TO fLAG NO ERROR S 
RE S TORE X 

XFER PARAMETERS 

POINTER TD ARGUMENT 
JUMP BACK FOR fORW ARD REF 

GET ARGUMENT SIGN 
UNDERFLOW IF NEGATI VE 

SET A=2 
SET B=O 
OU TPUT MES SAG E •r UNC ARG' 

GET MAX VALUE IN AB 

CLEAR AB 
SET DVFL TO FLAG ERROR 

33 5 
336 
33 7 

··~····~-~·····~~~···········~-···~····~·~····· • SERVICE SUBROUTINE TO MULTIPL Y BY E•• < 2~•N ) ~ 

~···· ··,~·····- ~ -·~················~·····~····· 
........ ., 
..:J-=' 7 

3 4 0 
3 41 
342 

E>~SS EtHR 
ST B 
LDA 
LDE 
F M 'J 

EX~'l+ 1 
EXV 
C<V+l 

343 E»PT 
3 44 

D <-~ 
[.' ·.) . .) 

J:JF 
1 
,.. ~ .. • D r_ • ., 

34~ 
346 

. 347 
348 

'"' 4~ ~ -..... ... 
..;, ..J I.J 

35 1 .... ... " 
~ ·J c. 
353 
35 4 
~ r: r.: 
~ •J ...J 

356 
357 
'"" r: t"'\ ..,:. ._1 lj .... ....... 
..:> ..... '=' 

STA 
S ,· B 
LDB 
Jf'1P • 

C <V + 1 
·- ':/ "' + 1 c.. I' M -•.)' ~· ..... 
c:. "' • .) -> 

··~·····~······~~~~ ········ 
ll CONSTANT S AND VA RIABLES • 
··~············~·~········· £>(E BSS 1 
EXS:F' BSS l 
EX:SX Jl SS 1 
E X'v' 

EXF1 

I F'F' 
GOT D 
DATA 
DATA 

2 
$BlT- 18 
1 
G403 00 
0 

SAV E B 
LOAD VALUE 

FL OA TING POINT MULTI PLY 

B Y E ~ 0: 2••~1) 

TE ST FOR OVE RFLOW 

RE ST ORE VALUE 

RE SrDR.E B 

EXPOtiENT 
S IG N F'LAG 
S ~W E :>< 
FUNCTION VALUE 

16-BIT FLOATING - POINT 1 

. ·-----·-~----· ....... -··--. . ...... .. ~·- -·-······ -.. ··k·- - --... ·· -· ... ·-· ............. _. . ... . . '' • ••- "'-''"·-• ..,,,,..,., _' • ..,.., , , .. . n . . . 

4 71) 

. ., . . 

06 00 ........ .., c 0 t ' 

"v 6 " 0 ""' r. n u C. OOJ 

0€. 
G6 
; .: 
OJ 0 

(! c:. 

;•. ,. 
'·' r:· 
06 

.• , c: 
'·' ..... 
0- ' t:• 
CIS 

(16 
06 

06 
(• 6 
0 6 
o r:. 

•• •• l- t:• .-. ,. ,_; r:· 
~, 

I • ~"lo 

.. ' J r;. 
,•, , 
;.,; t:• 

0 E· 
06 
.... .. 
-· to 

,.. -
•J b 
0 (, 
G~ 
., ,:. 
1..1 """' 

0 E. 

I, 
.0 

0 ,_;, 
I! t-;. 
. . . 
'· . ·' 
.-. 6 
\.• -
·' . '·' •) 

.. ,. 
... . :· 

1·, ' 
·' " . -. , 
, l • •. 

.... . ... 
'· . •, 

.-. . 
0. I •, 

-:: ( , 
' t • 

.. • • J. .- . -· _, 
, , .. -
'·· •> 

~. 

'J :• 

•"• #' 
l · ;_·, 

.-. ... 
:_: 6 

. ' . . _: ' 

G6 

.·. / 

'··' •:· 
·-· ,· . ,- . 
... t: 
·' 0:: - ·::1 

,., .. ' .. 
.- . 
I, ::..o 

. . . 

.-. 1• ...... nr. 
v.•C.O:-' 
OD 29U 

1) r• ·=· ·:=~ ! - ·' .... .. 
0 n ~· ·=! . ., . ~ .. ·-· 

0 02 ~)E. 

0 02 98 
rl ... '"" ~-. .-. 
• '-' .:. jl :)1 
0 ,..,~. 0("' l..' ,;o 1 

oo:;1 o1 
oo::: o;: 
0030 2 

00304 
" t"• ·: ..... c:-
·-~ . ._. ·-· ·-· 
( • 1) ':• ~"1 {, 
.J ..... \..: -

(f t • ·:o u· .., .. ... ..... ( 

00 308 
fj (I ::;; 0 ~) 
, .. , 'J. ··:- 1 l.' 
'·' 0 ..... 0 

,, ,-1~'1 ' 
..... '· ,.:. j , 

,.. ,... .-. " , .. 1 

1.,1 ·' ·-' J. .;: 

C t"'o """" .,. .-. 
..... ..::· .L .;.. 

00 314 
003 1 5 

00:3 16 
0031/ 
(' f• 0:• 1 .~ • '.J -.J ·=> 

003 19 
00 ~~ 2(1 
(10 321 
0 ( . .. .,. •"'' ,.., 

·' .• • ,-:_ L" 

r· ··1 ···, -~ .-. J t • .. .' L. , .I 

0 (I -. ·:. • .. .. .,:. "" • t 

l.! l .. , ' ·: ? o· 
,, L, , -. ~ " .. . 

I . l' . ' . ~ j : - ....... 

•"' r . . •, . 
... ... 0 (" .. • 

(I .-, ":· -:· ·: ' l · .. • l .. • • . • 

... , ~.- "2"~ .... v .:· -· 
I (I "':• ··.• 1 .. 1 

1., - · •.J '· 

1•, o'o .-, I o 4 
,.i ; _, • •, ..:· J 

,-, I) :· ":' ~ 
.... • -..J .... ... 

,r, •• • · , ··, • • .. • ._, -~ ..; .. ;;. 
.,., ,., ..... ') .•' 
l!l.o. ",:J 

(I !"! ·"';.• j l • 
,. •. • · J v . ' 
r .·, ·· , ~. 

· .. • J ···' ,, -.:. 
(\ ,-: , ._. ... . .... . ._ .... .. .- .-. - ... . . 
. . ·- . 0. • ' 
~ ro •'\~ r. 

! " ' .. - .. . ' -
C' i_! .:::· 4 ,. 
. : r. ·:· _.. 
v ... .• ~ r; ..-... ... . . 
,: 1.• . .:;. • • ·: 

r . ,-, - , 4 . -. . -. . . . . .. -
IJ .-. ... ~. ,• "' '·. .,.• .. . 

r , ,•, •, ..,. r. . . . - -- . . -· ·- . -
n•; ···4· 
·.J '·' • ; i 

r . . 4 • • • 

,J u..:: ··'f' .. 
,.. .~ -.4 !' .... l¥...:..., ·:· 

.--. .·. .-. ' .. , 
1,.1 ·-· ,;. '1' '? 
,•, ••• • -- . 1,. ' • • • 

'·' l,i -.:• •,J ·-· 
I) ;, ·:· I 

v ..... • ' 
.... -~ "'· r. . . 
f.J ' , i - :• I '-• ,., "'' .... ~ .. . 
i,l I, : •. :• , , I . .. .. . ' ,,. . 
1..! tf '_:. ;::. ~· 
.... ,_ .-, c:- r-
• .. • ... . _;. ·-' ... 

··• r • . - •• - .-• 
- . . . '·' ..:· .... · .. · . 
• • • ' - "" .-. -. , .. ·~ !: v >.•: 
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E.2 YCRTEX LISTING 

00 0 223 
000 2 2 4 
0 0, 0 225 

0 00226 

0 00230 
0 00231 
0 0·02 3 2 
000 2 33 
000 234 
0 00 23::5 
000236 
0 0 0237' 
0 0 0240 
00 0 24 1 
00 024~ 
0 00243 
000244 
00024~ 

0 0 024 6 
0 0 0 247' 
0 0 0 2~ 0 
0 002::51 
000 2::5 2 
(' 00 2~ 3 
00 0254 
0 00 2!1::5 
0 002:i6 
00 02:57 
['00 26 0 
0 00261 
000 262 
000 263 
0 00264 
00 026~ 

040000 A 
0 00 1 77 A 
077 60 0 A 

0 00230 R 

040300 
020020 
040300 
040100 
04 0 301 
00 0 40 1 

A 
A 
A 
A 
~ 
A 

04030:? A 
OOZ013 A 
040304 A 
010127 A 
04 0 31 0 A 
041301 A 
040322 A 
013274 A 
0 0 0246 R 
0403::5 1 A 
C4112 3 A 
04052 (;. A 
0 77025 A 
04076 6 A 
0 16311 A 
041~~5 A 
01444 0 A 
043t3~ 
011725 
04610 3 
0 6 27 3 0 
05 3 707 
064200 
Oq7320 
0 4!5460 

A 
A 
A 
A 
A 
A 
A 
A 

. 
360 
3 61 
3 6 2 
363 
364 
3 6~ 

36 6 
3 6 7 
36 8 
369 
.... .. 0 
,j ' 

371 
372 
3 7 3 
374 
375 
37 6 
377 
3 78 
37 9 
380 
381 
3 8 2 
3 8 3 
3 8 4 
38~ 
386 
387 
388 
38 9 
390 
391 
39 2 
3 93 
394 
39:5 
396 
397 
39 8 
39 9 
400 
401 
402 
403 
4 0' 4 
405 
4 06 
407 
40S 
409 
41 0 
4 ' ' ~ ~ 

41 2 . .. ' ..... .... J. ..:;; 

414 
41 5 
41 6 
41 7 
41 8 
41 9 
4 20 
421 
4 22 
4 23 
42 4 
4 ~ "' .::. ..... 
4 2 6 
4 27 
42 3 
A ~ .... 
"t C ;> 

43 0 
4 3 1 
4 32 
4 ~ ? ~· -.J 

4 34 
4 35 
4 36 
4 37 
43 8 
4 3 9 
44 0 
441 
4 4 2 ' 
...... -..... ..,. ._:, 

444 
44 5 
A 4 •' 

..., "' 

EXF'X 
EXM1 
EXi1M 
1 

EXF1 

E XF' X 
EXMl 
EXMM 
2 
EXA 
E XTE 

• 

DATA 
DATA 
DATA 
CONT 
IFF' 
GCTC 
DATA 
DATA 
DATA 
DATA 
DATA 
CCNT 

EXP 

• 
0 40000 
0 .1 '? 7 
0 77600 

SB·IT - 16 
2 
020 1400 
0 
02 0 0 000 
0777 
0 377000 

B SS 2 
EQ U • 
IF"F SBIT-18 
GOTD 3 

········~······· * 16-BIT TABLE * .......... ~······· 
DATA 040300 
DATA 020020 
DATA 0 4 0300 
DATA 0 40100 
DAT A 0 4 0301 
DATA 0(1 0401 
DATA 0 40 3 02 
DATA 00 2013 
DATA 0 4 0 304 
DATA 01 0 127 
DATI=! 0 4 0 310 
DATA 041301 
:OATA 0403E2 
DATA 013274 

EXTO EQU .. 
DATA 0 4 03 :11 
DATA 0 41123 
DATA 0 40:526 
DATA 07702~ 
DATA 0 40766 
DATA 016311 
DATA 0 415:5:5 
DATA 0 14440 
DA TA 0•1313!5 
DATA 0 1172:1 
DA TA 0 46103 
DA TA 062 7 30 
DATA 0537 0 7 
DATA 0 6 420 0 
DAT A 0 67320 
:DATA 04 546 0 

3 CCN T 
I FF $ B IT-16 
GDTO 4 

········ ~ ~······ ll! 18-BIT TABLE 11 
ll:.!lllllllllllllll!*.····· 

EXTO 

· - DAT A 0 2 0 14 0 1 
;:) ;:'; TA 000 0400 
DAT A 0 2 0: 402 
DATA 00 020 0 3 
DATA (1 20 14 0 4 
DATA 00 1 002 5 
j)AT A (i 2Gi 41 0 
DATA 00402:5 3 
:'J ATA 020 14 2 0 
D " T~h ,...-.r·~"" ""3 ,., 1.1 .::. ;_. c. ..... ...,, 
I: ATA 0 20 1 4•12 
!lATA 0260 11 
:l ATA 02 0 1 5 10 
:r:' ATR 02 6 :57 07 
EQU ll! 

D~T A 02 01 6 46 
DATA 02 ~ 46 2 
:l ATA 02'~ 2533 
DAf A 1):;:6052 1 
DA T~ (12: 0373 0 
:;:) ~ TA 034622 7 
DA TA 020666 4 
DAT A 03 11006 
DAT A (1 21 456 4 
DATA 
D ..... ..,. ..... 

;. .. i ,-.,; 

·' 1 -. ~ "' • '=> 0 l! .:. ·-' r:· ...J ~ 

oc: 3 0 417 
0 056 5 72 
r • ..-. ,-r·-..4~7 ,., c . . _; ( ~ 

,... ."'-....., ..,. ..... 

V .L V·~I'I C. 

0335 502 
···· ~1 · or. .... J.;:; W. . Q 

PROGRAM PAGE s 

16-EIT F'IXED-PCI NT 1 
16-B I T MANTI SS A MASK 
16-B I T EXPONENT F'IELD 

18 - BIT ~LDATING -PDINT 

18-BIT ~IXED-PDINT 1 
18-BIT MANTIS S A MA S~ 
18-BIT EXPDNEMT FIE L. U 

UCR KING STORE 
TABLE START ADDRES S 

E•=- <2••0> 

E•• <2••1 > 

E "'"' ' ' ''"'If! A ' Y. ~. '- t."':. ~. .;., ,.1 

E •• . ., ...... .. 
·····\ t::;.~ 1'T. b) 

LI S TING PAGE < 

MASK 

1 

MASK 

I 
' 

• • 
I 

I 

44 7 4 

DA TA 
DATA 
nAT A 
:l:IA T A 
.!)A TA 
co rn 
GU TD 44 8 

4 4 9 
4 50 
451 
452 

r• ·p [N'!'l ~ .. t<. J.; 

FPPEXP 8 0tH 
-~~····~~ ~ --···· ~~ ~~ --~······· ~ ~- =~ ~- - ~~-~~······~········ ·· 
~ COMPU TES EXPO NEN T I AL OF A FLO AT I NG P OINT NUMBE R. • * USES 14AC CN EY EM P ART C~NTRA C T I D N OF GAU S S IAN CO NTINU ED ~ 

- --·- .. .. . ··---· --·. 

47 2) 

06 
0 6 

. 0 6 ,, ,. 
IJ 0 

06 
0 6 
0 6 
06 
0 (:, 
06 
06 
06 
n _,. 
._. 0 

(; .::. 
(. 6 
OG 
06 
0 E . 
06 
06 

(16 
06 
06 
06 
06 
06 
C6 
06 
D6 
06 
0 6 
0 E. 
06 
06 
06 
DG 
. ' I! • .... o 
06 
06 
.... £. ., .... 
r, ,; v .... 

06 
,... .-; 
•J · -

(J :,) 

0 ·=· 

.. , ,-
f,.-0 
i" .... 
Lt 0 
0 (, .. . 
I) ·~• 

1)6 
.-~ ~ 

·-· •J 

,. ,,.. 
.... ·-:! 

;-- ,., .. 
•• J 

r, 
•.; ... 
0 .-\:• 

- " f_! ·-· 

!"i ~ ..... ,_, 
.·, -._. ,_. 
O E-
.. ' ".,1 t_, 
{o ,· 

•.• ·-· 
'I .: - .... 
.-. .·.: v , . 

f : ~. 

.... .,. 
t.:b 

.. . ,·: · .. · .. • 
D. 1 ~:6 
D. 
D. ... ('I ~-

1 .._, C• 

D . 1 u· r.. . -· ... -,-. ,-
.i.,l • "' -· 0..:• 

0036 0 
00361 
00362 
Or ..... ,., 

..1 -~&-~ 

00364 
00365 
00366 
Oo 'J'7 .... e. 
oo::::Gs 
(1 (13 69 
00370 
0037 1 
0 n ':• 7 ,., . ..... c. 
003 ? 3 
oo::::74 
00

,.., ., ., 
.;;. ,. . .... 

00376 
0037? 

0037'3 
oo:::: so 
00381 
0 0 ")0·~· .._.v_ 
00383 
003 84 
(10 -:-o•; 

._. \:,;1 ·J 

003l3 6 
00 38 7 
0 0 388 
0038';) 
0039(; 
0 039 1 
003<";2 
00333 
00394 
00 -=-·=- ~ ._, Jl ...... 

00396 
00 3 9? 
0 0 -=· c. o'.) 

._, J ·-· 

00399 
00 4 0 (1 
00 40 1 
00402 
004~:3 

0040~ 
00405 
004Cf, 
004 0? 
0(1408 
0 0~09 
004 ~;) 
004 J ; 
004 ::. i~ 
'' fl"1':• .J ... t.y ,L ' · · ' 

" 0 A < A ... ; 1-t J. o..:· 

0041 5 
00416 
C0417 
00 4 1::: 
··1 r· ... · ··· . '.. .t~· .L :·· 

;JG420 
00421 
0042;:: 
n "' " ..., .• ; ;.• .... c: .:: 
~'I ''I i'l -~ ·i 1,; •. ·, • L f. ,o 

0 n ·" -=· ., . .,. ... •,) 

,.. .... ... ..... .. 
\.' 1,.. .... c. ('"• 
( 1 0 ·~ 2 .:--· 
I) ,, 4 ·:'> ·=-.. .. ....... 
OO J.-:lQ '· . 
0 (1 "~3!) 

004:31 
CC:43 C· 
•\ r, 4 "=' ·:> 
.J 4_.; •.J ·~· 
( • t l .,l "::0 ,F 
J ... ~"·:· ·-· ~., 

(l C ..• -• .: · 
0 "t .. ':J .J 

0043o 
0 0 4 3 ~-; 

1)0~·38 
•J 0 .<1. "J .:=, • cr ...J ~ ' 

··; •• , " .; t'• . ~~ "'• ·~ .· 
C' l1·'·'1 . ...... "/~·~ 
0 (! ~- ::~. ~~ 
n .-, .. #0 .... 

- •. ' t "i' -:.· 

00
.,, . 

,I ' . ,;.., ' ... . '• 
00-1· 4 ~; 
,, u· ·' ~ .. , 
'·· .,. "•j• • 

n •, .., ,,. .- . 
•.J ..... .. ·::. •• 
-, ;• A C" 1'\ 

v ·. '"-~ ·-· '· 
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'• I) } J. '• 

00:!11 
00 01 ~ 
C'! "• .... 
' I •, I ;J 

.• , ' · u·· 1., •• 

IJ :· (J 
oc o 
i'J ••• • ... ... ·-· 

1 l! 
1 , .. 
.L -' 

\ (, 

1 
., 
i 

1 :~; 
1 -: t 
... ·' 

,-, .... ..... ? "' 
.._. . • ·. • L . t 

··; .-. ,... oJ ·-
' ·-· .. • ~ -

,, ,, .-.. 2 ..... 
t.. '·' 1,.1 :1 

0{t (•3(• 
1-, .-, ,.., -~ 1 
• •• • .. • •J .. 

" t'• .-. o"'\ .- ~ ,.1 I 1.' .:,0 I.... 

c (; 0 3 4 
0 l-, ,, ,., "' 

._, .; . ... 1 

0 0 0 :::: ~:-
0003 ? 
IJ.. " r· .-. , •. 

1.,1 ...... :- ·:· 

r: (' i'o ""• ,-, .• l t,.t .;; :' 

(: (! 04 (! 
'"' r. ,·, -t • • 
.; '-· :) ... .:. 
00 04 :~ 
(1(;0 4 <1 

0 004 (:. 
I' ( ' ,•·: 4 - o 

I 1.,1 •' 

:'1 n ( 'o c:- ., · . .. • .. • ·.}•. 
c (• iJ 5 1 
'· r· ..... C" o'"\ .) .: .._, , t c. . 
r' .... . -. ,- ..-. 
_, :_1 Ll ._1 ..:,_, . 

... ,, ',)- 1': • • 
.) • I .j --t 

•'\ -•• - . C' -=· ··' :_; ·-· ._; ..... 
"'' ""' ' !"': c:- ,. t • •,;· _ .... ~ ..... 
r. ,., n ,- -· 
I)•.• L.• ... ),. 

( . ,_ ( • " .. 
•' • •• J OJ o:o 

·i "' .... t:- I' 
~-· ·.• '·' .;:· .... 
o'o l'' l'"e 6 ): 
..,; . ·-· •· .... ,. . . , 
.... -· '-' ;;:. ..::.· 
0 0 0 6~ 
"' .-, 'J .:: tl· 'OJ • • • ..,..~ 

•" ••• .-, f-' • 
\,I.• Y ~·;,, 

(1 I) i) !:-7 
(; '} [ J f~ ~:: 
(1 (: _{l .; • • _ 

0 .•, r-. -~ .... 
!,i ..... ( ·-· 

r , (! Cl -' ' ...... 'P ,' ' 
.-, '· ~'i ·.~ :-. .. . •. v i' .... 

Or· I).~ '~ ·' .. .:,. 

0 0 ~.? -: 
0 ,· .. ·, ~ C"" .. ·-.~ ~ . 
,., (l ,~ 7 ·:.-
.,1 ... · \•' '·' 

f; O:F ·: 
:! 0 ~ :~:) 
C· (t ""P' ~ ··' •· .-, tzu- .-. . ._ . _ ... , c:. 
f• "\ .-• . 
·' ·~· .. . 
fl ~ :., -;, ar. :::,_ ... •.;~ . 
• r a't -i'i O t' 
·-· ... u ... ' J 

'J' .-. -~ ..-. ' ' '·* I,A •: • ,;' 

0 ... ,-, l> ·=· 
'-' J C• '" 

oooa·~ 
I ' ,•, (I"· _, .... .;.. . 
t)~t (: 9 ,: 

0~:0~ ·-
r. , .. , ,., r • .... 
'·' !J ' ·' .. -: -·o ::: o ·;;:! .. ~ 
" .-, ' I ~. -. 
~o.·•-•. Jo' 

0 ., ..... ... ~, 
I l_1 lJ :," •::0 

0009 9 
0010 1: . 
OO l :Ji 
00 10 i?. 

. .... -

-. 



E.2 YDRTEM LISTING DSIN COS 

000022 A 
000020 A 
000001 A 

000000 00 0000 A 

000001 002000 A 
00 0002 000000 E 
000003 000001 A 
000 00 4 

00000~ 002000 A 
000006 000000 E 
0000 07 100004 R 
0000 10 0 ~43 32 A 
0000 11 0060 1 0 A 
000012 1 00000 R 
0 0 0 013 0~4027 A 
0000 14 00 1000 A 
0 0 001~ 0000 4 5 R 

0 0 00 16 000000 A 

0000 1 7 002000 A 
0000 20 000002 E 
0 0 0021 0000 01 A 
000022 

000023 
000024 
a o ooz ~ 
000026 
000 027 
00003 0 
000031 
000032 

002000 A 
0000 0 6 E 
1 000 22 R 
0~4 3 14 A 
00 6010 A 
10 00 16 R 
OOlOOO A 
000037 R 

1 03 FRM UR2 CC NT 
1 04 EMAC 
1 07 !r. DOUBLE PRECISI ON SUBTRACT 
lO S FSBD 11 AC 
10 9 IfT 
11 0 IFf 
1 11 GOT O 
11 2 EXT 
11 3 CALL 
114 GO TO 
11!5 rRMURl COIH 
11 6 DATA 
11 7 rRMioiR2 CONT 
11 8 E11AC 

'/CRT EX- 3 
VORTE X-4 
FRMW R1 
SZL ... ., . 
:;. L L 

FRMWR2 

0 10 :5:543 

121 • DOUBLE PRECISION MU LTIPLY 
122 fMUD MAC 
123 .If T 
124 I FF 

GO TO 
r.xr 
CALL 
GCTO 

F"RMWRl CCHH 
DA TA 

f R 11 W R 2 C 0 N T 
EMAC 

VORT EX-3 
VC RT E :<·- 4 
F R:01 1,.jR 1 
$ z ~1 
$ 2 M 
FRMioiR2 

.. 

12 ::'i 
126 
127 
1 28 
129 
1 31) 
1 31 
1 32 
1 3 ~ 
l- 36 

~ DOUBL E PRECISION DIVIDE 

13? 
4 ~ ' 

f DVD ~TAC 
If T 
T C"f 4 0 

GOT O 
EXT 
CALL 
GOT O 

FRMI-IR 1 CO NT 
DATA 

F'RMWR2 COtlT 
Ei'iAC 

VORTEX-3 
'-' ORT EX- 4 
FRMioi Rl 
~ZN 
$Z:N 
f f<:MW R2 

1 38 
1 39 
14 0 
1 4 1 
1 42 
14 3 
144 
14~ 
146 
14 8 
149 
1~ 0 
1 ~1 

~ r LOAT ING TO FI X 

1 32 

fIX M A.C 
DATA 
DATA 
E I~AC 

0 10~621 
p (1) 

1 54 lll fiX 
1 55 F LT 
15 6 

T !J F'L OAT I t1G 

1 57 
1 58 
lf>l 
1 62 
lf, 3 
1 6 4 
1 6:5 
166 . , " 
~ 00 

1 69 
1 70 
1 71 
1 - -:~ ...... 

17 3 

~1 A C 
DATA 
DATA 
EM AC 

··ll!·····~--~-· 
!!! SET BLOC K • 
~!l:t: W!f.llllfll(~~:«lll! 

SBIT SE T 
SB IT SE T 
X SET 
ll!lllllll!•••:r.:le~··· 
• DSIN nHRY • 
•••••••• ll!ll!ll !ll!llt!l! 

DSI N ENTR 
· FS E 

DATA 
1 7 4 DSP 
17 ~ 

B ~·~ ~..) 

r LD-D 

176 
177' 
178 

173 
180 

1 81 
182 
163 
184 
18:5 

186 
187 
188 

189 
1 9 0 
1 91 

192 

DAT A 
STA 
LDAI 

STA 
JMP 

:« •••• ll • !f. Ji( "- ~ ••• 

• DCOS EilTR Y ll 
lll • :« • • • • :e. l!i: '« ll! • ll • 

DC OS 

DCP 

ENTR 
f"SE 

DATA 
BSS 
rLD D 

DAT A 
~ TA 
LDAI 

.J MP 

19 3 •••••••••••••• 
194 • $DCD ENTRY ll 

0 105 42:5 
p < 1 ) 

18 
l E. 
1 

l 
l 

. . . 

• 

<DSP>• 
l.ISS A 
DS1N +0100000 

SDSI 
DSOl 

1 
1 

<DCP>• 
DSS A 
DCOS +OlOO OO O 

tiC:0 1 

• 

PROGRAM PAGE 2 

DP SU BTRA CT 

FPP DP SUBTRACT 

• 

DP MULTIPL 'f 

DP DI VIDE 

FPP DP DIVIDE 

FPP F"IX 

FPP F'L.CAT 

PUT . LAST F"CR 18- BIT 
PUT LA ST F"OR 16-BIT 
X-RE G 

XFER P~RAt1E.TERS 

POIN TER TO U 
LO fH U IN AC 

SA VE A 

LOAD EX IT 
CA LL $DS1 

XF'ER PA RAMETERS 

POitHER TO U 
LO AD U IN A: 

. . 
. - · .... 

LI STING PAGE ( 4 78> 

D . 10 3 
D . 1 0 3 
D . 1 0 3 
D . 1 C 3 
D . 1 0 3 
D • 1 n ;:;· 
I1. 103 
II. 1 03 
n. 1 o 3 
... 1 0"' ..i..• " ..:· 

D . tr:::: 
D . 1 0 3 
D ·o-.:o • .i. . ""' 

II . 10 3 
D. 1 03 
D . 1 0 3 
D . 1 G 3 
D . 1 03 
D . 1 0 3 
D •o -:· . ... .... 
D . 1 0 3 
D . l03 
D . l ~~~-:; 

D . '· 0 3 
II . 1 0:"1 
D . 1 112. 
D 1 u"'· ·~ . - ,_, 
Ir . ~C3 
D '•'":' • - '-' ..J 

D. 1 0 3 
'1 • (l ,.., .... . ,. .. ..;, 
~ 1 0 .. ,~r.l • .., .j 
r· " .... ·-:. ..... . . .... ' ... 
T'~ ~ .,.. .... 
,L.t • .1. './ .;:, 

!).l e :~ 

n . 1o:;; 
D . l J~: 
II • 1 fJ :;:: 

00103 
00104 
00107 
00108 
0010'3 
00110 
0 (I 1 1 1 
0 (I 1 1 2 
0 I) 1 1 3 
0 0 1 1 4 
0 0 1 1 5 
0 0' 1 1 6 
0 0 117 
0 0 1 1 8 
0012~ 
00122 
00123 
C0124 
00125 
U-Oi':-c. 

J.l-V 

ro 0 ., ·~· "? V J. L- o' 

00128 
1)(112'3 
001. :3(1 
001:3~ 
0 0 1 ·-=: ·=· ' ""'L. 

O f• 1 ?"' 
"' .. J •.J 

0013E 
00~37 
C '•10 <:· ~~ oJ OJ 

0 0 l 3 ., 
' ' ' 1 1 4'' 'J " ... •.• 

(• '•'4' J'.' .l ' L 

00142 
00 t'D 
oc 14 ··~ 
00145 
00146 

E 1 ..... _ ... IM"'"'"" 
• • N o :Y. J-•; ,to; ,;or;. ;•,; • • 

E 1 
.. w. ___ ,~~ 

• . ... .-: ..... ""' ·""' , .. : :f. ..... 

E 1 .,., ·~ ~ ll( "" * ll: '!'' . . ' . . . -~ .. ... . 
F • ·.: "' ..., ,., ..., ,., "' ~. 

• • ,A; ... ,.; ~ Yo • • .,- • 

E. • ... ,.., "' "" ., ~ "" "' • l J..-. ,.\ ;',, ~ • ..: :;;...: M ;¥; 

E . "' . ., ..., " ...., .. ""' ..., • J. ' .T . ;or. • ,..,.-. .. }r, 1'T 

E . l .l: if; ll:li:Wil('f :<( 

£ . 1~:.: :..: ::::.;** 

E ·~ "' . ., ~ "' ... "' .., • 1 ·"' ·"' .. "' """" ·"' ... 
E • 1 .: · ·· II. lt' :ot :~ :4.: .1': 

(13 0014'3 
f.: :::: 0 •) 1 5 I) 
0 . ("' "' ' ;;: I ,, ! ·-' 1 
03 0i)1~;2 
.. , .,., ·) ( i ,- ·~:0 
.,t...;, ' .J .l -~. 

U' 'l"c" . •• .1 ·-' ·t 
f"o ,.., ,.. ' " ·• c .... 
t,.l ..;) t.,t IJ .1 .,. t r"J 

D8 001~:.·" 
(: ::: 0 (I 1 ~· :~: 
~J • ..-.. r. .... ,. <. ... -. 
1 1 ..., Ul,,lo • • j~ 

U• ~ .. : C i o 1 .C. ··I _.. .... :J ... 

0 :;: 
U-, ":· 

~· 

0 .• , 
~· 

0 .• , ..:0 
... ""'• ._, . ..:· 

0 :lJ 
V' ~lG:::: 

..., ":. 
'.1' ·-· .. , ..... 
• I' .:';} 

0 3 

I) :::; 

0 
,, 
.;) 

V8cl C 3 

... .., 
oJ • · ' 

rt"' ·~ .j 

Vl!-.1 08 

r. .-. 
~ ..:0 
( . . -, ..:· 

flt)1'< .. • ..&. t; •. 

00164 
f • :'jJC < , 
.. ' - 'J .... ,., .. , .. _,. ..... 
"''- ! 00 

0(1167 
o:J1 6:3 

r .... • ~ ..... 
·..Jt..I J b ::~ 
.... ••• 4 .,. .... 
1.1 .... .~ ,.· • .. • 
,.. ,, ~ .... 
U • (' • ... . .. 
OO:l7 ;:: 
1"·~"11 '" • · ·-·· ·· "' '-' 

0:)174 
001? :) 
1"! 0 1 7E. 

u ~ 1 77 

00181 

0018;7; 
0(11:J3 

- .... - ·- . . .. . . - - • 
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£.2 YDRT£~ LISTIHG DSIHCDS 
• 

000 033 000000 A 

000 0 3 4 0 :54306 A 
00003 :5 0 06 0 1 0 A 
00 0 03 6. 10(1033 R 
0 0 0 03 7 0 :54 0 0 3 A 
C: 0 0 0 40 00:5101 A 
0000 41 001000 A 
0000 42 00 00 46 R 

0 00043 000000 A 

000044 O:S4e?6 A 
000 04:5 00:5001 A 

0 0004G 054!66 A 
oooo47 064ei"4 A 
0000:50 074274 A 

0000 !11 00200 0 A 
OOOO:S2 000000 £. 
00 00:53 0003!S R 
oo oo!54 ooeooo A 
0 000!1:1 000000 E: 
OOOOS6 0003!S R 
OOOOS7 014146 A 
00 0 010 00100! R 
OOOOil OOOOi'l ~ 
0 0006! 00:1111 A 
00':'063 0:14141 A 
000064 0141eO A 
0 0 0 01:1 OO:IU1 A 
0 00066 001010 A 
00006i" OOOOi"l -
OO OOi"O 044144 n 
0000?'1 044143 A 

... 
·~.,~Ow.&. QOI~OO '-

0 0 0 0 i" 3 . o'O'O 0 I 4 &: 
o o,Oi"4 ooo~n s ~ 

OOOOi"! 001000 A 
o ooo~• oooooo t 
OOOOi'i' 000401 Rt 

000100 001000 ~ 
00 0 101 OOOOel r: 

l 
(, 

19:5 ~-······~····· 19~ SDCO ENT!i: 
197 IF'T 
1'38 IF'F' 
1'3'3 GOT C 
20 0 F"LDD 
201 DATA 
2 02 F'RI'It.IR1 CONT 
203 STA 
204 L DCII 

20:5 DC01 STA 
2 0 G INCR 
20 7 JMP 

208 •••••••••••••• 
209 • $DSl E NTRY • 

210 ·········~···· 211 SDSI F.:NTR 
212 IF T 
213 Iff 
214 GCTIJ 
21::1 F' LD D 
~1 6 DA T A 
217 F'~Mt.l~l CCNT 
!19 STA 
!19 DS01 TZA 
!!0 If'T 
221 1rr 
22?. GCTC 
!l~3 D$1 STA 
1!24 S TB 
!2~ ~ T X 
226 f'STD 

VCRT£)(-1 
VCRTEX-2 
F'R MI~ Rl 

AC 

DSSR 
SD CO+OlOOOOO 

$DSI 
1 
DS1 

VORTEX-1 
VORTEX•! 
F"RMI.IRl 

j:lC 

D$SA 

VO~ftX•3 
'oi0RTEX•4 
DSCf'!PIP 
DSF'L 
n~st 
DS ~X 

!2~ 
eee 

DATA ll SU 

lit 
1!30 
13\ 

131 
133 
134 
13S .,, 
131' 

· ~ "' a:n 
140 
141 
·-~ 
•• , 
144 

141 ••• 

r. ,:u. 1.. • tt N a 
rJATA 1l$U 
L.DA JlSU+i 
JRP' ~~~ 

CfiiA 
STA JliU+l 
I.DA nsr1. 
DA!t 
J'U l'ISI 

I!ilt t~srt. 
l!'ilt 1)$,1. ••••••••••••••• , •• 

I OIT U MD~ ,Ill I 

··········~······-nil r1.n11 

t 

~~=;t==i 
,.~,.,~-~~' 
I";C 

IH~ 

CIU' I 

" ~ 'I Hi CO 
rll~ 

»t' 

PROGRAM PAGE 3 LISTIHG PAGE < 479 ) 

SAVE A 

l'tD\IE: RETURN 
A•l F'DR COSINE ENTRY 

• 

STD~E SrHICCS r~AG 
$AVE I 
SAVE >< 
STCRt U IH DSU 

. HC~I'tAL J Z£ U 

• 

OCT $1QH 
I • I '? 

CDNV!:IU TD '+' 

SJNC '? 

VIS• SIT SI~ICDS ,L,_a TQ I 

OCT U 

ITDIU: IN 11r1 

QET IMIICI~UIT 

1•111 IHU'T e~YPn 
Jl f M~~~ ·~ I~T~QIR ~ftNT ' 

03 00184 
03 001 85 

D.l 03 00 1 8 6 
D . 1 03 00 1 87 
D . !03 00188 
\1 8.1 0 3 00 1 89 
VS.1 03 00 1 9 0 
VS.103 00 1 9 1 

03 00 1 92 
E.t••••••'*'* 
E. 1•••••••• 

0 3 0 0 1 95 
03 0 0 1 96 

03 00 1 97 
03 00193 
0 3 0 019 9 
0 3 00 2 00 

D. 1 0. 3 0 0 2 0 1 
D. 1 03 0020 2 
D. 1 03 00 2 03 
V&.1 03 0 020 4 
V&.1 03 00 2 0 !5 
'1" 8.1 03 00 2 0 6 

03 0 0207 
\1 ~1 0 3 00208 
E, 1 :M :O' III~~tlll:..llf,_, 

E • 1 ll! lUHIOII • ~ '41! 
E • p! ,., !'! IIDU!lllll! 

08 (1 0209 
~: 3 00 21 0 
0 3 00 211 

V&.1 0 3 00 2 1 2 

(J~ 00 21 3 
0 ~ 00 214 

03 00 21~ 
C3 0 0216 
(1 3 002 17 

0 3 0 021S 
03 0 0~1";1 
03 0 022 0 
0 3 00221 
0~ 00~2:! 

1.1 3 0 0~2 3 
03 00~&4 
0 3 0 0 ~ 2 ~ 
0 ~ OO~ P.6 
0:3 OCI~2 7 

't'ad o 3 ooe:ea 

o ~ co e?. ~l 
y-.s o :J oo2 3 t~ 

v-.\~3 001!33 
v -.to ~ OOI3 ·• 

' V"1 0~ 00 13 ~ 
Vtd 0 3 00!3' 
\l&d0 3 0013 7 
V&d O~ 00!3oe 
\l 'd 0 3 OOI :a -J 
v~~ :, O.) oo e-4 t:l 

l1 ) 0 ('1~ 1~) 
Oil! Qo ~ .. e 
n~ o tt li! 4 ~ 
QJI 0 0 1~4 
09 oe:t 41!1 

~ ~ ooa•• 
o~ oor.4i" 
Ol O Ot~ IJ 
0~ ~.J ii: ~ ~~ 
o:.a oo ~ e o 
,.,l OOt ::5 ! 

(t ~ 001!11 
~.J O Oie~ 
iJ t} OOIU 4 
? ~ UL'U ~ 
~® OO ie(l 
0~ O Oits~ 

.. .. _.. ·-· _,, ··-- ·· . . . .. ·~... ... . ' .. ~ .. -.~ ' . . . .. .. . . ·-..... .. .. .. . . 
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. E.2 YORTEX LISTING 

00012 3 
000124 

• • 

000 12::i 
0 00 126 
000127 
0 0 0 1 30 

0 00131 
000 132 
000133 
00 0134 
00013~ 

000136 
00013 7 
000 140 
0 00 141 
000 142 
000143 
00 0144 

014224 A 
0:54213 A 

• 

006030 A 
000 331 R 
014217 A 
0~4206 A 

.. 

01 500~ A 
0 25001 A 
004401 A 
O::i::'.iOOO A 
0 0 74-0 0 A. 
044200 A 
001001 A 
000144 R 
00:5 144 A 
001000 A 
000131 R 
06::'.i001 A 

2 7'4 
2 7:i 
276 
~ 7 " ... , 

27' 8 
279 
280 
281 
282 
283 
284 
2 8 ~ 
286 
287 
2SB 
289 

290 
291 

292 
2~3 
294 
29::'.i 
296 

297 
298 
299 
300 
301 
302 
30 3 
304 
30~ 
306 
307 
?OC! ..., ... 
309 
310 

.. 

DSINCC.S PROGRAM PAGE 4 

LDA DSHB 
ST A DSMF SET SHIFT BIT 

ll. !II •••• llt'lll •••• ll ••••••••••••••••• ,. ••••• 

ll! LOOP TO GET I NT EGER PART AND MA SK ,. 
• •••••••••••••••••••••••••••••••••••• 
DSLt LDXl DS F2 POINT X AT OP 

LDA KM3 LOOP ENTRY 
STA ~ DSLC SET LOOP COUNT TO -3 

••••••••••••••••••••••••••••••••••• 
• LOOP TO ROTATE OUT INTEGER PART • ••••••••••••••••••••••••••••••••••• 
DS LZ LD A o, x LOAD 2 MANTISSA ~ORDS 

L DB 1• X 
LASL 1 SHIFT LEFT 1 
STA o,x REPLACE FIR S T ~ORD 
~ or 
INR DS LC BUMP LOOP COUMT 
JOF !II +~ LOOP FINISHED ? 

n~R 
.JMP DSL2 

STB l•X 
·······~~~·················· • SHIFT INTEGER PART MASK • 

··"'··~~····!11111111·····-········ LD XI DSMF 

LDA 
LDB 
LA.SR 
STJ> 
LDA 
LDB 
LA SR 
STB 
.STA 
LDA 
DAR 
S l'A 
DAR 
JAP 

1 ' X z,x 
1 
z,x 
o,x 
1 • ~< 
l 
1 'X 
o.x 
DS T 

D.ST 

DSL1 

LDA DSF"2 

NO• BUMP POINTER 
AND LOOP BACK 

RESTORE LAST WORD 

• 
POINT X AT MASK riELD 

LOAD LAST T~C WORDS 

EXTEND SIGN 
REPLACE WORD 2 
LOA D riR ST TWO WORDS 

EX TE ND SIGN 
RE S TORE UDRD 1 
RE STOR E WORD 0 

DROP LOOP COUNT 

FINI S HED " 

YES, GET INTEGER PA RT 

• 

• 

• 

LISTING PAGE < 480 ) 

03 00258 
fl3 0025-:-: 
03 00260 
0 3 00261 
0 ':• 0 ,., ~. ... ·:> ..... ~ c..v ._ 

n, ':: 0 r~, -=· •. ..... 
.,. .._. .. ! .... CJ • .:.• 

0 3 
0 .-. .. .;. 

03 
... ":> 
v ~· 

03 
03 
0 3 
(I ':> 
~· 

(13 
0 3 
0 3 ,.. .., 
c• oJ 

002 6 4 
0 .. , -=· ,(. 5 

+... L. •.J ._, 

0• (I ... , f". ,r 
C. - · D 

0026 7 
00 263 
GG -:;- ..-.~ 

L. O , 

no27 o 
00271 
00 -. . ,, c ,.- 1-

o o ~·J ·:> 
._ .. ·.J 

O o'"t-':•"':" .A 
... , ..... t ·+ 

0 1'\ -o"'?C: 
\,I C. ... •J 

03 002 ?6 
o:.:: 0 027? 

03 
0 3 
03 
0 3 

0 3 
0 ... :· 
0 - · .::• 
') ~ 1.,:0 

0 3 
(1 3 
, .. , ..... 
u .;. 

Co -=-c·• ...._. . 
00 282 

0 f ...... ..... ·~ J.•c.v.:_. 
On ..... c.o·• ·~ \.,I ..... 

00 285 
(jf'l ~'r' "' 
~v r:.oo 

00 28 7 
O n ~ n ;-, 

.. c i:) ·=· 
0 0 28 '3 
0 0 '":: (' • • C. _. I 

0 3 0 0 29 1 

0 ":> 
~· 

03 
~ -":• 1_ • ...., 

~ . .., 
IJ .._:, 

0 '"" ....... -.. ...... 
lJ c. =" 1:. 

,..~ -.,.... ..... 
•,J •J c. =' ;) 

11 ·:· (l 0 <:• Q -, 
- ~· '- · ·' >" 

00 0145 
00 0146 
0 00147 
00 0150 
000 1:51 
0001 ::i2 
00 01~3 
0001:54 
"00 1~!:i 
0001:16 
0001:57 
000 160 
000 161 
000 162 
000 163 
t1 0 0164 
00016~ 
000 166 
000 167 
':'0 0 1 70 

006030 A 
0003 40 R 
Ol::iOOl A 
.0 2:> 0 0 2 A 
004::'.i01 A 
06~002 A 
01~000 A 
02:5001 A 
004~01 A 
06:i001 A 
0:5~000 A 
01416:5 A 
OO::'.i311 A 
0 :54163 A 
0053 11 A 
001 002 A 
00012~ R 
014142 ~ 
12414:5 A 
0:54144 A. 

311 
3 12 
313 
314 
31=:1 
316 
3 17 
318 
319 
320 

ADD DS-F'L • ADD INTO SIN /C OS F"LAG<DNLY LOW 4 SIT S IMP) ,... • • " ,._ .--, • -. r'lo 
v....;. vv c.:J•:> 

• 

000171 
000~7 2 
0 00173 
000 174 
Ot'J0 17::i 
000 176 
000 177 
00 0200 
00 0201 
O "vO ... c." ... c. J v 
000203 
000 204 

OD2000 A 
000101 E 
000331 R 
01413:5 A 
1::'.i4142 A 
O::'.i4133 A 
014133 A. 
154140 A 
054131 A 
0 1 4 1 3 1 ·A 
154136 A 
05 412 7 A 

.. . 

0 0020:5 00 2000 A 
0 00206 000000 E 
0 00207 00 03 31 R 

OOOC!lO R 

S.T~ DSFL 

·······~~~············· • GET FR AC TIONAL PART II ll !II! ll! • II ll • ll "- ll! lll II II ll ll lll !II lll • .11 II II ll 

......... 
~c;.a. 

322 
323 

F'RMWR1 

IF'T 
IF'F' 
GD TO 
F'LDD 
DATA 
CUNT 
FSTD 

DATA 
LDA 
ANA 
STA 
LDA 
ANi~ 

• S TA 
LDA 
ANA 
S TA 
IFT 
IFF 
GDT D 
F'LDD 
DATA 

324 
32~ 
326 
327 
328 
329 
330 
331 
332 
333 
3 34 
335 
336 
33 7 
338 
..,':>9 
~·.., 

3 4 0 
FRMWR1 CONT 

FS BD 

341 
3 42 
34 3 
3 4 4 
345 
3 46 DS3 
347' 
348 
3 4 9 F RMI-JR1 
3 :5 0 DS 3 
3:51 t.RMJ..IR2 
3:ia DS31 · · 

DATA 
IFT 
IFF 
GOT O 
.HlP 
F"LDD 
DATA 
GOTO 
CONT 
EQU 
Crl NT 
FSTD • 

VORTE:X-1 
VCRTEX-2 
FRMWR1 

AC 

DS F'2 
D.SF2 +t 
DSM F' 
DS F'2+1 
DS F'2+2 
DSMF+1 
DSF2+2 
D S-F 2+3 
DSMF'+2 
DS F'Z+3 
V CRTE~-1 
\IORT EX-2 
FRMI-JR1 

AC 

DSF'= 
VORTE:X-1 
VORT EX -2 
FRMl~R 1 
J) $ 31 

AC 
F'RMWR2 

00 0210 002000 A 
000211 00017 2 E 
000212 .. oo.03e~ R .. 3:;3 DATA 

-- . . - ·- ·-
.. 

• 

STORE ARG IH DSF'2 

I'IAS K WORD 1 

1'1 A'S:K 1.1 DR D 2. 

MASK I-lORD 3 

STORE REDUCED ARG 

03 00 2 99 
~. ~. c ... ·:· .-, .·. 
v .:, . ·-· t_ \, 

o ::-... oc8o 1 
C' 3 00 30 2 

D • .-, ;• .. 
• .L 1,. .;; 

'!'o • : ' ' • ' IJ "' :,.r ,;o 

D ' 0 , , • ! •.;. 

"~· ,..-· y ... "'! J. .... ..,:.. 

·· ~ ~ o .... •,• ~ ! . ~ 

I I (o 1 I ! ~· 'I ...... IJ ..... 

I ' (• <t o"'l: .-, 
'/ (.~ L U •:.0 

:) -· .:;. 

03 
0 3 

r'. .-, 

'·' . .,) ... -· ~ ._:, 

03 
( :· 
... . ·-· 

n < ' .., 
.L: • .0. I ·~ 

It . 1 (! 3 
D. 1 C:3 
• .. •o. t· ' '"• 

0 \,-.. .. • .j 

t, I 0 " ( · •:.; :t o.:.: ... , •• 
• • ••• 4 ... ~ 
" •:--: .i ·; .;, 

••<•tu·.-:· y •.:-: .• J 

\ I •: • .. ,-~ · ' .• 
·I • .. -: :. •J -...• 

\.I ~: .. .. n ·:· Y .. . J. .. .... 

\l ~· o ·:· o ',"< A ._ 

\I .,. . ("o "'=' 
'-"': .... ._. -· 

1., 0 .-. , .. , ...... 
.,1 I ...;, 1.,1 ..,;, 

··1o ':· o c' '· ·-· .,) 

.... l'l ·: · !J' ·=: v •,J • .. • 

~. ,... .-. .-. .-. 
1_1 -~ ._:. l,.i ::0 

0 0 -· •... ..;. ... l_t 

0 n ..-, • • ._, ·-=- i 1. 

0~) 31 2 
r. .-, .-. 4 ..... 
IJ '·' .:• J, ._;, 

n -, -.~ ~ 
.. • •• .).A ' "' 

0 031 ~! 
f• ')•-o1 / ' 
) I ..:0 .1 ') 
• ' .... ~ <I - , 
.... ••• ...., J, {' 

0 0 318 
t · i l ':• ~ .-
v ·• ·-· ... :; 

(1(1:327 
0032 8 
(10 :?.2 :; 
0 0 -·'j·· ._'"t ._ • •• 

(J ... , ~ --;, i 
- •- 'VJ. 

0 1., . ., r;. ·::0 ..,.._, ........ 
0 0 3 3 :3 
0 I'J ·:· ·~· ~ oJ ...... ' -; 

rl 
'
.J .., .. , "' . ·-· ·..) ·-· 

0 03 36 

.. J ·-:· 0 ~, ~ ··~ •;) I .._o ... .._o .._, •' 



• 

' 0 

. ....... --

E .~ VORT£~ LISTING DSI NCDS 

. ~ 

000 213 00 ::51 0 2 A 

O!JC214 
0002 1::! 
000216 
000 217 

0002 20 
Ji (., 0 -:> ':> • . . ~ ~"' 

000222 

0002 2 3 
000~ 24 

0002 2~ 
(:00 226 
oooe 2? 
!)00230 
'"IC"'~- 1 ~. . v .:.. ..:.· 

014110 A 
14 4 10:i A 
00 1 0 04 A 
000231 R 

0 0 2000 A 
0 00206 E 
0 00 4 36 R 

002000 
coooo o 

A 
E 

002000 A 
0002 1 1 E 
0003 25 R 
0050 0 2 A 
06 4104 A 

0002 32 002000 A 
IJ002 3 3 00 0 000 E 
:J:)C 234 00032:; R 

~ oo~~ -• J .:.. .,;. ;;; 
..... ..... ,....., ...... 6 
I.J 1,.1 U C. .,> . 

000237 
00 024 0 
'.::0 0241 
00 0 2 4 2 
'}0 0243 
:)00 244 
00024~ 
00 0 246 .................. ... , 
'-' v u c. .,. r 
3 002~0 
,.., .... ,........, _1 
t. t I) f._l C: ._1 n,..,......., _ _ 
VV\,.' C::-'C. 

o '.l o e 53 
........ ,..,""" .. 4 
'-' IJ IJ C, .j ,..,.. n ...., w.
'-' u ._., c. ...J ... , 

00(12 56 
·~ 0 0 ~ o:; ":? - ""- '-" , 

!J00 260 
·· ~" ~"1 UU IJ C.O 
..... ..... ,... ....., ~-
ltVUC.O.:. 

0 02 000 
000 226 
0(1Q 331 
0 0:1101 
1 54 073 
14 407 3 
0:54072 
00 1 0 10 
000 2 :52 
00 6030 
,..~o~ ... ~ 
lJ ""'' ~ ..... c. 
00100 0 
"'"'o~ ~ · u '-' c. .... "t 

r.J()60 30 
000406 
"""""" "" """ v ,. ..,. u v ·-· 
1174"1"' Yf \,;1 ...J 

01 4 045 
0 "'. 0"'~ • .. ... '"t .J ... 

A 
E 
P. 
A 
A 

~ 
A 
R 
A 
R 
A 
R 
A 
R 
A 
A 
A 
A 

0 0 2000 A 
!"'! ..... ,.., , .. , ~ .-. 1:" 
UUUll," .j "-

0 002E.3 002000 A 
"'"'0~ '· .J u c:. C:• ~ 

Q'J 02E.5 
GOOE:E.E. 
:J 00261 
00027 0 

, . ,_ 
R 
~~ 

A 
A 

"JiJ 02 71 00 200 0 A 
~ 11 0 ~ 7 ·:> " 0 '' '1 n 0 E .·J ~ r....fr.... '-""'-"·'I;.U 

'J. ,., n ~ 7 ..,. 
• •J '·' '- ( ..., 

00 0 274 
(10027:S 
nno"=-' ~ F\ . .. !.-t .. 

' · 0 .. .... 7 .... _. I ·.• C. l 

ooo;;: oo 
0 0 0 :::o 1 
0 00 302 

0 003 03 
U003 04 

044 (1 42 
0 1 404~ 

001004 
0 "' ... ., <:. -. 

·- · ,_, .::. \oil' ·-=· 
0 14 035 
001010 
D003CE. 

002000 
000 2 64 

A 
~ 

A 
P. 
A 
A 
R 

A 

3:54 
~~D 
3:56 
35 7 
353 
3~9 
360 F'R Mt.IIH 
361 
3 62 
3 63 

3 6 4 

,.., 6 -= 
~ .J 

36 6 
367 
368 
369 
37 0 
31 1 
372 

373 
37 4 
37 ~ 
3 76 ..... .. .., 
..:J r ... 
3 7 ~ F" R 11 LJ R 1 
37 9 

38 0 
3 81 
3 82 
383 
3 84 
38~ 
386 
387 

D$4 

:NCR 
IF'T 
Tr-r" 
• r r 
G!H O 
F L DD 
DATA 
CO NT 
! ~ -H 
-~ 
SU B 
JAN 

F~B D 

DATA 
IF T 
If f 
~o·, ,.., 
t..l I U 

FSTD 
DATA 
"[) hOT 1_. ll. 

CALL 

I FT 
I 1: F 
GO TO 
FLDD 
D A·; A 
co rn 
~s .,.n r .... .u 

DATA 
.,. --- , I ( .. .a.J 

ST B 
.~.,. 

' r 1 

rrr 
GlJ TO 
fLDll 
DA TA 

2 
'/ORT EX-1 
'JCR T£X -2 
F R.M\Jih 

DSF 

!JSF 
K20 0 
D S: 4 

nsnt 
VOR TEX-1 
VOR TE>: -2 
FRMLJRl 

AC 

~'?c ... ._ 

VO iTE X- 1 
VORT EX-2 
FRMlJRl 

AC 

D S F" •· 

D::> FL+ l 
'-'('..., T£ " -1 Y n -.;_ • 1\ 

VORT EX-2 
r · R M W R 1 

AC 
38 9 F RI'IWR 1 CUtlT 
3 '8 3 f i~ ·.: D 

3 9-0 
l 3 1 

392 
3 , 3 
~ .... 4 
~ ::> 

3 9 5 
336 
~q7 
~'' 

3 98 

400 

401 
4 0 2 
40 :} 
40 4 
4 0 5 
4 0 6 
4 0 7 

.~ .... 
"t U :> 

410 

4 1 1 
412 
413 
414 .• . .,. 
.,.. L ._.1 

DAT A 
!:' S"" D 0 ' 0 

DATA 
1 r; c R 
A:-; n 
S UB 
SH~ 
JAZ 

LDX I 

J ~1 p 

S T ~< 

DSF' 

DSF2 
l 
D ....... 0 

~ rL- • 
D SFL+ 1 . 
DSF'L +l 
*+6 

DS ST 

... .r. p • 
,i..i •.!· 4 

~..- x .,.., .. ... ...., 
..) • JJ~· r ~ 

LDA Kr:6 
" T'' ... ; .. · • c ._ H J ~ L,._. 

•~ ~ ••••~~~•••~• ~w ~••••• 
• EVALU ATE POLY NOMI AL • 
-~····· ~~-~···~ ~- - ~ ···· 

DSP1 
DSL3 

..... '"' D r '- .IJ 

...... ... 
D ..> ..> 
··r • •J n J' I I l,.l 

D A TA 
i..JHi 
~~n 
"1 J.J J. 

s rn 
f q DD 

• 
1 

n "=\ ,_- ~ 
~ ... . ,_ 
'fl " .. ~ -"':• 
•'- ~- . .. .. 
" ' f .. I ' 

D .... p .... ....... . ..:;, 

416 DSP3 
417 rtlR 

L DA 
..l PN 

1 
I'~ LC 

418 
4 1 -~ 

420 
421 

422 F t1U D 

11 ~ 0 ~ 
). l- .... 

n .~ L3 

O~ FL+ l 

D -. 0 4 ... 

. . . . 

PRO GRA M PAGE 5 LI STING PIHiE ( 

F" LAG F.LT.l/2 

r.Gt.t/ 2 ? 

YES, GE T F: - 1 

CiET 1-F" 

STO RE F" 

FLA G 
LOAD 

F".GE.l/2 
RANGE FLA G 

• 

2 GE1 FLAG MOD 
C 0 11 P A R E ~~ I T H 
SAVE SER I ES 
Si t'iE SERIE S 

RANGE FL AG 
FLAG 
? 

Y E S • P 0 HIT X A T S I ti E TA BL E 

NO, P CltH X AT CO S INE 

L " ' ' D .,."'B' .... U ,-.., I t ·l > L C. "D • tl...-~"'"' r- .& If:.~ . .) 

c 0 :..: tlT 

GE T L~ST COE FF ICIE ~ T 

GE T ( ) .... 

"' U M r'=' .,. " B ' E " C ' "' ·~ ~ " .t' I ML . I"•l! liC.I'. TO 

ll UM::' LOOP · C U!JiH 

L O O~ 

S I t'l E SER IE S: i 

Y E :"; , r11JLTI F'LY BYF 

TABLE 

C OF.: F F I C I EtlT 

4 81) 

,.. ., ... ..... 
( ' ...... ' ~ .. • 

0 
,., 
.:> 

!1. !0 ~: 
~ .... .... 
.i. :; ~ 

n • n ""'' 1.1 • .. ... .;,. 

''•In '=' y \r. l.i - · 

'y' • 1 C• ':• 
~: .... ""' 

D . 
D . 
Ir. 
'.• 1'1 • 0 ~. "-ex .. ~ 

v ~.:1C .3 
'V ... 4 -. .- . 

\>; l - _:, 

' ' " " '"' .... y e.: .i. 1_1 . ,:, 

.., .... . 
n. 
It . 

"I "':· ·- ·-· 
.·. .·· . . -· , ~ ... 

' I I • . ~ .... 
• 0 ,.. 1 . .) 

I I It , i""o .-, 
•r ~·! .L :.; .;. 

I. I V 1 .-. ·: • 'I -..~ ~ tJ ._. 

00340 
···u-, ..... ... 1 v ... , ~ ... 
.-, "' "" .. ""' U I..• ..)...- C. 

00 ~34 3 

,•, ~. ~ .... ·· ~ 
\} !J ..:. . ... . 
1'; (! - ... ~ 
,_, ••• .;, • • t ·::· 
..-. n "';:. ,.. J 
'•' o_, -. .. • T ,.· 

!) (!351 
o o :=: 5 c\ 
') ' I ...... c:.· -1.. I. ..; • ._1 ._-, 
,...,.._.,._,.C.1 
IJ I,I..:o....J""t 

0 0 35'?1 
oo :;:6 :) 
0 . .... . . 

IJ .,:. (-:. ;. 
r. u· ..... r .-. 
"' ~ I,.) :-. 

00 363 
.... fi ":• , : ..'! 
•J '~ "-' i; •. • r 

n r• " - .... 
.. .J ..:• F: ': • 

O
(l.., • .., 
~· ..;, ( .. 

.~ • • - • • -. ,!" ,··, 

'··' t : ..:· 1') •: .• , ..... -.,: , \ 
!J :J ·J '...' :-· 
'J fi .., '"l ... 
•· V._t/ • • 

·i .•• . .. . "") t 
1_. i.+ .;. ... ·' 
.... r· ..• , . 
1.1 .I ..J ,•' I • 

!""• .-. ·:· 7 .. . 
..., •.J -· • 

ll f•i•"'> •'"'• n.-. .... .. ,. 
'•' .;,.: 4 u .;.. .,., i.J .. : . ,. •. 

t ' ... 4 .... .-., , .. , .-. -· • , «;~ 
••• 1): ... !} ._. 1,} ;; .::. ,.. _, 

n .. -. n .-1 .. ~, ""' .-
i_l .:;, ._, 1,. ~ • ' .:,.. 

V b 1 ..... -. ') ... ..... --; . 
· o}c~ ;,.- .......... oJ ~' · 

~ ;' 
n -:• . _. .._. 
.-. .. ' 
'..1 .;.. 

! ... . - • . . ·-· 

!"" : · ·-· · .. • 

. \ ... 
• i .:,. 

,., ··-' 
l.J 
, , . 
; I • • . ·, .. 
\-• ._. 
r. • . . ' 
.-. .• . -

01&1 •"• •"• u ~ I "' . . ' 

•1 ~ '· ·-~· 
I I • ' ' • .-. 
I ()( _. ·. ._ 

... , •' . .. . 

.-. . 
' : 
i • .-. 
.! .:.· 
' ~. 
J -

r•'l'"'+ - · · .... 
,; ·J ..:· , " .::,. 
,, 0 .-. . .., .-. 
~; . .:.. ,. . 
, .. , n - . ,..., ,-, 
1_1 1.1 - :· 0:• •: 

1'1 ( ' "J ·:> 1 v •.J v 

n , .. -· .... . -. 
1_, ..,: -.'.• .. ~. • 

.-. .·, -· . ... . . 
IJ ,_; ·•' .:::• '·~ 

0 1-, ":' 0 c. 
.) " • (~' ._ I 

...-. r. ~ .-. ... 
IJ '·· ... ., .:... ·-· 

.... "' ~ r. -.. v ._. _ .... ;:. ,J' 

·~ .... ~~ ..... , ,_. '·' .. : ... . 
~. .-. .. :J • • .t 
IJ .J ._, '•' •• .·. .·. ... .. .. l. '·' .. •, > ·-· 
n .-, .. .., ,.. .. 4 

I} !J :0 ::' • • 

•"'• ,·, ••• 1"\ • • .... ... .. :• .. ... 

n <'• " "> r '\ -. 
v '-' ..:· .? ·-' 
,., f l "' ··~ :: v:.- )·o. • 

... ! ,·. ':' '=' .-. 
''-' -J ... r. 
j'"l t', " "' •i .-. 
'~' ' ) .. ~· .,• ~ 
1"1 ( • .A "' .• ,_. _,,..t _•.· 
..... .-. ,M ;o, 1 
1,.' •• ' " •- A 

( · :· '' ·-; ·' l. ·=· ., .... ·-· ... . . '- . 
. -. . . ... 

' .. . . . ·. .. . 

,. •··. 
''" . .. :· v ..:.. . •,. . .! 

(.I 0:. 1 ,•, '• 
J .( •• • 

.... ... • r"o ... 
;_ •• ..,. 1.. ••• ,., .-. · r .. . . t · . . ' . . 
fr t t t', ,·, r, - ,. .... 

r. r, .. ~ ,., ·. 
~ ·-· ... . •. 

. - .. ....... ..... - ---· -.. ----------------- -----... ·--· ··-- · ····- ...-. ~- - -- ..... - .. ·--· .. - ---.. -- .... ---·-----

• 



. . . 

. . --- -·. .. -.. ,.._ - .- , .... ..,. ____ .,. ........ ,... -~-~ , ··-- - -· - · ~--- .. __ ... .. . ·--- ~ · ... . .... ·-·- .. .. -·""' .. .. .. ·-·· ... 
' • ·« : ·~ .. · ··~~~ ' : • • . . . '') . . . • -··- - - · . .. .. - .. ·- .. - .. -

. . . ... . ~ ~ 

00030:5 00032:5 R 
000306 014026 A 

006 1 :50 A o o.i Jo 7 
o a· are· 0 0000 2 ' A 

000311 001010 
000312 0003 1~ 
0 0 0313, 0 02000 
0 003 114! 00 0 224 

0003 1:5 01402:5 
0 00316 02402:5 
0 00317 03 402 S 
ooo3 eo 001000 
00032 1 100043 

000322 00000 4 
000323 oooao o 
0 00324 . 17777 2 
00032:S 
00033 1 
0 0033:5 . 
0003~7 
00034Q 
00 0343 
0003 4 ,4 . " , . 
0 00;3 4:5 . 
00 0~46 
.... 00032:5 

. . • ' • • 

.. . . 
000347 0,7('7:5 
00 03:50 •oopoo 
0003:51 000 0:5~ 
0 003:52 0 001:5 0 
0003:)3 074 3 74 
000~ :5:4 07.1032 
00 0 ·35:i g 51) 6 .31 
00 03:56 0001 :5 6 
0003:57 10 347 7 
0 00360 007072 
0.00361 073 :571 
000362 000164 
00 0 363 O:S2036 
000364 002773 
00036:5 021770 
0 00366 00 0171 
000367. 131:513 
OO tl-370 0~4634 
0 0 0 3:71 0 2~136 
0003 7'2 00017:5 
000373 0:50632 
000374 074316 
00037:5 072607 
000376 00020 0 
000377 12652 1 
000400 074714 
OOO <J.91 022676 
ooo4g2 p JJ."0,2 0 1 
0004 3 062207 
00 0 4 0 4 0732 :50 
00040:5 0420:5:5 
0 00406 0001:53 
000407 076366 
00 0410 07602 1 
00 0411 006 037 
0 00412 1)1)0161 
0 00413 11 3 11:5 
00 0414 ' 03 4076 
0 0041:5 042 1 63 
0 0 0 4 1 6 0 0 ,0 166 
00 0~17 0 7417:5 
0 0 0 420 017:5:5 4 
00 0421 0 0~ 0 1:5 
00 0 422 0 0017 3 
0 00423 12~2 13 
0 0 0 424 0 74 37 3 
0' 0 042~ 0 3 77 31 
00 04 26 000 17 7 
000427 040 3 6 0 
000430 0 3 70 2 0 
000431 01!5407 
0 0 0 4 3 ~ : () (1.0. 2 0 1.; 
000433 130413 

' .. . . - --·· ... __ ,. . 
. . . 

.. . . . . 
'·· -: 

... .. ~ ·· 

A 
R 
A 
E 

• 
A 
A 
A 
A 
R 

A 
A 
A 

' 

R · 

~ 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
,A 
A 
A 
A 
A 
A 
A 
A 
A 
~ 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A .. 
A 

. ·- . ... 
. ... ... ~ 

0 ... .. 

423 
4 2 4 
4 25 

426 
427 
429 
429 
430 
4 31 
432 

4 33 

434 
4 3 ~ 
436 
4 3 7 
4 3 8 
4 3 9 
440 

441 
442 
443 
444 
44:5 
4~6 
447 
448 
449 
4 :so 
4:51 
.. ~e ... 
4:5 3 
4:54 
4~:5 
4:56 
4~7 
4~8 
4~ 9 
460 
461 
462 
463 
464 
46:5 
466 
467 
46·8 
469 
4 70 
4 7' 1 . 
47.2 
47.3 
474 . 
47':5 
476 
4 77 
478 
47 9 
480 
48 1 
482 
483 
494 
48:5 
48 6 
487 
488 
489 
490 
491 
49 2 
49 3 
4 9 4 
4 9:5 
4 9 6 
497 
498 
499 
:500 
:501 
:502 
:50 3 
:5 0 4 
5 0::i 
:so 6 
·::107 
5 0 8 
!50 9 
510 
511 

DSJHCOS PRO GRAM PAGE 6 

' DATA DSF' 
DSP4 LDA DS F L 

A' tl A I ., ... 
IF'T VORTE:)C-1 
z.rr · \IORT£)(-2 
GOTO F'RMLJR1 
f'STD 
DATA · AC 

FRI'IWttl COI'H 
JAZ •+4 ' SJtf / CDS F'LAG.GT.2 1 

CALL SZC Y[S, F"LIP SIGN 

··~······ . • EXIT ll! 

••••••••• 
LDA DSSA RE S TORE A 
LDB DSSB RE S TORE II 
LDX DSS)( RE S TORE c 
JMP• $DSI 

••••••••••••••••••••••••••• • CONSTANTS AND VARIABLES • ••••••••••••••••••••••••••• 
1<4- l}ATA . 4 
1<200 DATA 020 0 
I< M6 DATA -6 
DSF' BSS 4 F•F'RACTIOtfAL PART 
DSr 2 B S S 4 r••2 
Dsn. B S S 2 S%1'1 / COS FLAG 
DSLC BSS 1 LOOP COUNTER 
DSMF B<:-~ , ~ 3 MA SK F"IELD 
DS~A B~S 1 SAVE A 
DS SI BSS 1 SAVE B 
DSSX BSS l SAVE X 
DS T iss 1 . TEMP STORE .. 
DSU EQU !)SF • • ARGU,..EtfT u 

IF'T $JIT.;..l6 . , . 
GDTD Zl • 

1<"3 D~TA 077775 16 - BIT -3 COUNTER 
J) S H'l DAT~ 0100000 16-BIT SIGN BIT 
DSSC D~TA 4~ 16 -BIT MANTISSA LEtfGTH 
DSS T DATA 01 :50 16-BIT S6=.56339 3G132 

DAHl 074374 • • 

DATA 071032 
DATA 050631 
DATA 01~6 16-BIT S:S=-.3:5986 43370 
DATR 0 1 0 3 477 

~ . :.. 

DA TA 0 7 072 
DATA 07 3 :57 1 
DATA 0164 . 16-JHT S4=.16044 1150 7 
DAT A 0:52036 
DATA 0 z 7' 7 ., 
DATA 0 217'70 
DATA 01 71 16-!IT S3=-.46817 54132 
DATA 0131 :S13 
D~TA 0:54634 
DATA 027136 
DATA 017:5 16-!I T S~=.79692 62624 

.. DATA 0:50632 
" ""' DATA 074316 

DAT A 0726 07 
DATA 002 QO 16 -BIT Sl=-.64:596 4097~ 
DATA 0126521 
DATA . 074714 
DATA 022676 

D$P2 DA TA 02 0 1 t16-BIT SOz:: 1.5?07 9 63?.6 
DA T A 062207 
DATA IJ732 :50 
DATA 0420:5:5 

DSCT DATA 01~3 16-BI T C6=.46:5:52 98729 
DATA 07 63 66 
DATA 0 76 021 
DATA 0 60 37 
DATA 0 1 6 1 16 - BIT C:S=-.2:5200 1354:5 
DATA 0113 11:5 
DATA 0 3 4076 
DATA 0421 63 
DA TA 0166 )(>-BIT C4=. 9 .192:5 9 9 500 
DATA 0 74175 
DATA 0 1 7':5 :54 

.• 4 DATA 0~01:5 
DATA 01 7 3 16-BIT C3= - .20S63 48 0 73 

.DATA 0 12~213 
,DATA 074373 
·nAT.A ~ 3773.1 
D.ATA '17 7 16 - BIT C2=.2:5366 95 078 
DATA 04 0 3,0 
D A'T'A '0 37020 . ' 
DATA ()1~4 07 
DATA . ·, 0?-0 .1 16-BIT Cl=-1.2337 0055 0 

. • . • . 0 13'1) 4 1 3 . . . 
DATA 

• 
'• • I "'• • ,. 0 J ~ ... . . 

• 

• 

LlSfiNG PA GE < 4 82) 

03 00 4 09 
\1&.1 03 00 41 0 

0 ·~· ~· 0 0 411 
-D. 1 0 3 00 412 

D.l O:i: 00 41 :3 
D. 103 00 4 1 4 
V ~ 103 00 415 
V3. 1 03 00 41 6 
V8.: 1 0 3 00 417 

03 00 41 8 

03 0 04 13 

' 03 00 42 0 
03 004 21 
03 00 42 2 
0 ':• .... 00423 
03 0(1 424 
03 00 425 
0 ·j 

oJ 00 4 2 6 

03 00 42 7 
03 00428 
03 0042'3 
03 0 0 4 30 
03 00 4 3 1 
03 00 4 32 
0 ~. ,J 00433 
03 0 0 4 3 4 
03 00 4 3 ~ 
03 00 4 36 
03 0 0437 
o-:-·-· on A'"'" . '"t..:IO 

03 00439 
03 00 44 0 ,.. .... , 
V.:.> 00 441 
0 3 004 4 2 
03 00 44 3 
03 00 44 4 
0 ~ . .j 0 (I 4 4 5• 
0~ 00 4 46 
03 00 447 

27383 E-7 02 00 44 :3 
o-:o ·-· 00 449 
03 0 0 45 0 
0 ~ . .;, 00 4 51 

61349 E-5 03 00 4 52 
03 00 4 53 
03 00454 
0 ~ . .;, 0045~: 

4 71:50 E - 3 03 0 0456 
03 OC 4 57 
03 00458 
0 3 00 '' "' >:1 l ..... . J . 

34162 E-2 03 00 4 60 
03 004 €. 1 
03 00 46 2 
03 1:;0463 

6 0430 E - 1 0 ~ . . ;. 00 4 64 
03 00465 
0 :3 00466 
(1 3 00 4 67 

06?.~4 0 ~. .;. G0 4 68 
(I . ., . ..... 00 46 '3 
fl ·:• . . .... 00 4 70 
(I . ' .;. 00 471. 

79490 03 0(1 4 72 
(; ·';> ·-· flfl 4.., ~~ 

- ~ I' -

03 0047 4 
03 00 475 

1490 9 E-6 03 00 47 6 ,.. .... 
1.,1 ..:.· f1(' 4.., .., _, • r " 
03 0(1 4 7'=' I o.,J 

0 3 0(147'3 
4917~ E- 4 03 00 4 8 0 

03 0 0 4 81 
03 00482 
03 00 4 83 

952 7 9 E-3 03 00 4 84 
03 00 4 85 
03 00486 
03 00487 

4953 :5 E - 1 0 ":• 
~· 004 :38 

o-:-·-· f'l"4,..,'" .. IJ C1?' 

03 00 4 3(; 
i"l ":' _, ..... r.r:4·~1 .... ... -

9986~ 03 OG4S•2 
0"=' ·J 004'3:3 
(I ·';> ._, (1(1 4 94 
0 ..... ..:. 0(1495 

13 6 1 5 0 .... .... 00 4 9E. 
0 :::: 0'1 A9 "7 1..: ... , , . 



• 

. . . 

" 

E.2 VORTEX LIS TING DSINCOS 

(1004 34 
000 4 3~ 

0 00436 
0 00 437 
000 440 

07462 3 
0 3710 5 
000201 
0 4 0000 
000000 
0000 0 ;) 

51 2 
51 3 
514 
515 
516 
~·..,. 
...J J.~ 

518 
519 
....... 0 ._, c. 

52 1 
522 ....... ""' 
~c..,:, 

524 
- -.5 ...JC. 

- -6 --! C. 
~':>? .. J I- , 

~28 
~23 
530 
531 
~32 
C' ":'t "=' ._1 -.1 • .., 

.. ~A 

...J .; . .. 

"' .... ., 
.,.1 -~ ~ 

538 
539 
~40 
~41 
542 
5 43 
544 
54 5 
5 46 
547 
548 
549 
::550 
551 .... ., 
...J ._) I.-

c ... -
...J - · ..;. 
554 
555 
~5 6 
~5 7 
5 53 
q:r=-.-.. 
..J ··-' =" 
5 60 ... , . 
...JO .I. .,. ,.. .... 
···" 0 c. 
1:'-. ...; b .;, 

569 
a~ o 
·- • I "" ... . --' ... J. 

~ ~'=' 
..J •' l. .• 

C:' 7 ":" .... , ..., 
C" ., .. 
...J .- ,. 
0 ":'" c:.: _, .. ··-· 

(I~ ~ • .,. -· ... ,. 
C:'"'::'o:-
- · .. o..J 
C' '"':" .... 
- ; ... :; 
c::r ,.., ,... 
..J C• IJ 
~-::·., 
~0• 

Cl;"="":" -'-' '•r,....-
....JO.j 

~ s :'i 
~~ ~ ..J ..;: • .._; 

- ~ .:: 
._J .:.· -;.,:. 

c C' -::.· 
.. J ..... • • 

ltr' 0::0 -=· ... , ·-· .... 

590 
a: ..... .. 
.... ::- .L ... .... .... .... =' £.: 

5 g ~ - .;, 
er ..-. .~ _, :" -
~=- .-. -.. _, ":" ':~ .. 
(:'-

·- · ;· !' 
~ ,., ~ _, -::" •) 

·~ ' .. I"'\ -· ~: :':" 

,. ,., .. 
c.~ '·' \ -~ .... 
b '·' c. 

DSD1 

Z1 

K ~13 
D SHB 
DSSC 
DSS T 

DSP2 

DSC T 

Z2 
DSC FPP 

nnTA 
DATA 
DnT A 

·nAT A 
DAT A 
DATA 
COtH 
ITT 
GDTO 
DA TA 
DATA 
DATA 
D~olTA 

DATA 
DATA 
DATA 
DA TA __ ,..~ 
.LI H I M 

DAT A 
DAT A 
DAT~l 
Il~\ :A 
~A~A .._, H I 

.-. ~ ..-A J.J HI 

DA TA 
DATA 
DATA 
DATA 
DAT A 
DATA 
DATA 
DA: A 
DAT A 
r '' T" t-1 1 H 

DATA 
DATA ··· 
DATA 
Df'T" ,, ..... 
rATA 
DATA 
DATA 
D HT~ 
DATA 
D;:< TA 
DATA 
DATA .. ,~ ... " J.t""':IH 

DHTA 
D !-1 --:- A 
"""A "T A 
JJI'"I I H 

~-...- ""' .L.o H iH 

!'~< T A 
n ,...,..,. ..... 
,._, M , H 

DAi t~ 
DATA 
............. I""! 
U .._ ; o M 

"""""-rA .1.: '"1 I 

- _ .. ., ,.. A 
.LJn, 

n ""' ·~ "' JJ H i H 

DATA _,..._. .. , 
\...! H i l•o 
~ ' ' JJHIH __ ,..,... 

.L M ' ~r 

!"'! !"'"· ..,. ""' u ,., • i-1 

DAT A 
..... "" .,.. A JJ r i ; 

·~ r. T r ,.. M • , ., 

., "' , . "' ..._, H r 1'""1 
,-..,-, ....... 
0

J u 11 1 

,... ,... "·1 .,.. 
=.W1 1 1 
! t:' "!' • • • 
.. r • , .... 
.1. .~ r 

f": ' l T 0 
l.l U I 

r"' <:'• T 1 .... 
r ·-> 1' 
tJH'iA 
<"" .... r . 
.,:,. ! H 
! ~ , .. , 

L.-l.'~ 

'.-. n .J t4 ,.. 

_ _.., T ,..._ 

.,;,. • t"l 

yo, ..... .-. 

~ .. • !'I ' . . ~ .,. 
·-' H ,;:_ 

074623 
037 105 
02 01 
0 40000 
0 
0 

$l::IT-1S ..., .... 
, ... r:. 
0:::777?5 
0 4 0000 0 
51 
0 1 50 
U· - c. ·--6~ ., .j J./ ~ 

0220 6::52 
C€. 3160 
0 156 
0 ·11637 7 
rlJ6 1656 
0357 123 
0 1 6 4 
02 5f.1170 
..... 4.:" -,. , L' 4 
··' ""lo";:< O 

0 177 0 20 
0 1 7! 
0546 455 
03147 0 5 
o ::: t 3577 
0175 
0 2~· 31 ::53 
03 06356 
C2 60776 
0200 
0 532~0 4 
03 1630 4 
0 267620 
(I 2 0 1 
03 110 3 7 
026 5210 
02 05506 n .. c- .... 
• A. ..J.:. 

0371 733 
0340 4 2 1 
... , ""' n ,-, -,. ,..... -. 
\.1 C. L' -..:• I .:J C. 

(llE.t 
0 4 ~ 4466 
~, .... '· . .., "' c ._ .. ~I...·J. F.J 

.., ..... . ,. """' ,. .. 
l ' 1: ... C• ·" o .,. 
... 1 - .-t.l ' ::. "• 

('\ ... -~ ·~ ""f"; .. 
l' .,:. .. ..: . .:.. .J J. 

0 1 0 1560 
" 1 ... ~. l l ,. ..;.. 
r• _.,..,r.· n W.fl'" 
') ..... c. .J '--' ..., ..,. 

0 387667 
o""t''lo....,..-. .. 0 ..... 
i,.l ..:.· ,·· ...:· ;. ...:> 
" 1 ~-, . .,. 
·~· ,·· (' 

,, .. ' .,'7, 0 1 
. • ... • • A. 

,.._ ..... .... ... . 0 ..... 
t.• ..;. 0 v "'t .;; 

0 140741 
0 2 0 ;. 
,..c .~-.n c .. 
.... ..J i- c u .,.1 "t ... ..-. .. .. .. , .., 
u ..:. J. 'T "t 0 I' 

0?. 10542 . ' ... . . . 
.... ..:: ·- ' .0. 
... - .... •'• ,., 0 ,.. .._t .:;.uuu v 
IJ 
0 

• • 

l,. lr"tf"'•.,..,... .. ~ 1 • .,.,i\, ; C..A-

•,.• 'i ~ .... ,... X --:> . .. ... . •. ' c. . L;.. 

-, ... ·- F , p ......... ;_. ' 

:-~ \.' .~ i._ . . . ,... ,_ 
'~'!'-' 
' ' '"' ' '1 , .. ,., __ ~ 

.. ,.. .... ...., 0 
;') t_. 1 I .;. I, 

\ .. ....... .. .. 
• "\ '•' 1'1 '- T' L 
~ t •••• -
r1- l't•..:J 

.-,-. ,.., ..... 0 

.;:. ·-· '·' .;. 
,.. . ""' .-( .... , ~..1 

-' '' ..-,. T ~ o ""' ,~ ..-... .r-'=* ~~· .;. J. • 1 rc. r l .. !-1 •...1 

PRO GRM-1 PAGE 7 LI S TIIiG PAGE ( 

16-EIT 

18 -BIT 
18-BIT 
18-BIT 
18-BIT 

1 B ·• F.: I T 

18-BIT 

18-P I T 

16-BIT 

18 - BIT 

18 -BIT 

1 8 ·• B r T 

18 -BIT 

co= 1 

- 3 COUNTER 
SIGI'I BIT 
r•1AtlT I SS A LENGTH 
SE-= . 56339 36132 

s 5 = ·- . 3 ~ 9 8 6 

S4=. 1 6 044 

S3= ·· .4681/ 

S1= - .64596 

<'0 - 1 5 7 0 7 
~ - • ,. I 

C6 - 4 '-= "' ~. -. b-..• ,.,1.:, 

C5=- . 2 5200 

4237 0 

1 1 50 7 

5~1 3 2 

62624 

403 7 5 

96326 

1 ....... 4 .. 
• ~...J ""' 

18-BIT C4 =. 91 925 99~ 00 

27 383 

61 ::;! 49 

4 7149 

341 61. 

604 30 

06c<l·4 

794 89 

l A·~·a-=· "+ ;:l' ._ • 

•g l ·-,.~ '1' •. 1 ~ .. 

Q C' ":• 7 ·=-... . ,.f L ., ' •-

..... .,.. ,. T c .... - ~ .. ~.6 ... 
J. 0 - L.• J. c. .... • c. ·-' .:0 C:• 

'=I C" r. .., .... ,... .-. '""" ... .:· 
., ._, • .. ' r' C• :;o 7 •:• .: • ._,, 

1 8 - EIT Cl=-1.23 37 nG55 0 

1 o ·- "=' T ,. v .L.• ... 1 

A- · - J 
,_,., ,.., cn-
r 'J 1'. u •-> ' " '·' FOR 

""A\' E ·> .. - ARG '!'··r.r·~ ·r • 1..·11 1~ I 

·- A r ' r- <'"" .., • •• r ' A ,-·.! '.? t -.! .. .1 11 r •- u 
,..... ,., t ,J • 1 r- n T 11.1 5:"' 1" .. ,., - ,. ' 1 .-
1.,.. U 11 't' I:. r:. 11- r.J "'1! L \'C.. 

I S IT S IN 

TO 

<"' ,. "'J 
• • ..:o .L il 

-. I I I 

r ·- t..' 

"E " I ~ • S E T F L. A G T 0 T tW 

'5 E-7 

3 E-3 

9 E-3 

E-2 

4 E- 1 

3 

7 

E -· 6 

8 E-4 

1 E-3 

• • 

Goa ~~~ ··~· •~•~•••• ·~ ~-~ ·~••••••••* ~~·~~~• 

48 3) 

E. 1 
E . : 

( I ., ,, 
( ! 3 
" ..., 
U..:> 

U
• _.., 

_.;, 

1
-, ~. _, . .:,. 
(i .- . 

.~ 

0 .-. .;, 
.-.. -. 
U.J 

0 :3 
U 
• . ., -· 
03 
"' ... . u ... . 

0 ':• ,, 
r.~ 
;,.; .;. 
~I ·:o 
u - · 
n -:• , .... 
.... . -. 
t,.l ..j 

(
i .-. 
·~ " ~ . '·' .. :• 

.~ .... 
l ' ~ 

0 :;: 
{ o .-, ·.· ..:· 
03 

( .• ":· - ·~ 
... ! .-. 
~· .;, 
.-, ·:. 
.... -· 
I) .0:· ·-· 
... <"j 
.; ·.J 

I';' .- . ·-· ... ..-, 
;;..;, 

03 
03 
("_ -. 
~.;, 

ro ••• .. ~ 
.-. ·:· 
1,' ·-. .-. -:• ,_, ·-· 
02 
·, :· ._. ·-· 
i'o •"o ,_. :.• 
:·! .· •• 
' _. 

004'38 
0 0499 
0 0500 
0(1 5 0 1 
0 (I "' ··; ~. ·-' . .:: 
00 50 :3 
(10504 
... .. C" ~ r:: 
ULI -• ll,, 
00 50 6 
r -~ ·, JU.:ou, 
U
• 0 e , .. o"\ 

. ·-' 1_1 <I 

00 5 09 
r•c:t· ,J ;J .~ 1.1 
0 0511 
O t"i l':' l· ... 

U...J C 

0 .. .::::: 1 ..... u J ,£. .. , 

0 0 j 1 4 
0 ,., t=- 1 •u 

u .._1 .l .... 

00 51 6 
0 05 17 
0 ' I -= oi . - • 

l ·-• .:. r.) 

'0"'1 ' . u _, j 
... <f"• c:- ...... a·, 
IJ IJ ,_1 L:_ ,. ........ c:--· u IJ ._1 c J. 

0052 t: 
1"1 (• c; -:; ·:·· 
~ ' • . .1 '- ·-· 

0 052 4 
nr• s-=-5 ~,. '1..-' l- • 

0 (I 5 ;:;: {:. 
1) 0 5 2 7 
00 52 8 
00 52 9 
0 05:30 
U. 0 ..., ·~· 1 ·-' ._} 

,., (I ~ '? •:• 
IJ ""' ._1 v ... 

D0 5 ::~.3 
00 53 4 
r1 r1 -= .--. r. 
... \,_ .j ~ .J 

!) 0540 

,., ,.., e .... . - • 
u •.1 ·-' ..... .-:. 
0 (I :5 .:i ::: 

"· .-, t,• '-
1 

.,., A ... , 
.... .,;. .. '·' ·- -y 

.~ -. 
;_ ..... ,.. ' I c:- ·• c-•.· •• .... ..... ·J 
,~, : 
.... ·-· 0 .. , "' .• ,:· ... ._1 ~ . J , . ... j.,...,-: ..... -, 
,_; - t) i.l ,I "i' ' 
....- ...... c-.~"'i 
._J ·-· '· v ._, - r:.• 
:· ·:· r.t 1·1 "' ''· '1 ,_. ·-· . .... . -
• 0 . - . ,., (! ~: '(",~ :"I ·-· •. . . .. ... ,_. ·-· ... 
.- -:• l ,. ... . -. 
·-· .;:,. 
(: ~; 
t"t ·: 
'·' ' 

, •, r;:" I!' 4 ... ..... ._• ). 
.-. L: .;;~ • 

o,) i,.l ._. ..; • -
.., t· c:: '- .-• 
•• ••• ·-· -.J • • 
.... .... C' r:· •.• 
iJ I I ,.J .._,: o,., 

r· n ;-~ ... ; -=-: 
. ··:· .-. .-. c: e . 

• • .... •,t ... .,_1 - • • 

r. r, .., ,..., r r ~. 

lw "• ' I.J ,_I •,_! •,,.! f' 

i ; . • , (J ~I r; «~ ·-
. .. .... !_ ..... . .. . 

<""'•·tl' .~ 
v ... . .. ·-' :: 

-, ' ' ,-, c r ,-, IJ t_i __ , i,• ', 

, __., • 'o ' •C: L: 1 
._; .... :. , '· ..... '-' .. ... 

·-· , .. . -. 
-· .· .-. 
' .:. .-. .· . .... . . 

I' ,•, r.:: .·; • 
· .. ' · . .... · •.• ! , 
,.,, . , c . ' 
1_1_1,,1 '.:..0 · .• 

r. ,, r.:- .-· •" 
• '-' ..... -.J • 

.-•• ~, i 'o "'• C ' ,•" .• 
I, .,;.. t ) I .J ._r t:• :; 
~~ .,.. -.,: .... ~ ••• 'If!' ,-., • ,. 

• • • • ·' . .Ill; • . 

E . ~ ~ :~. :e. ~ :tt ":' :t": :tf 

~ '--: : .. · :· · :,· # :~· ~ "'· ... . . 
C"' " ~ ":- :· · ."!Jl 1'; :~ ;.,.· ~.: ,_ . .. 
.-- ~· . .... . ~ .,... . .:.. r • ... .... -.. ..- .-. ;f': .Y. .;- .- n 

,. 1 ~- J' t:' .~o; :~: ~ ~ '*: 
L- • .. 

E . 1 ::'!;:! ·,; ~~-~~ ·~ 

C' .. ~: ~ , , li. .• : ~- ~ Ai: 
~ . -
L " ·.a.· • .~ A ~ -~ ·,. :.~ 
l... • ... 

!""' , ~ .. , ••• ~ w ... ~ ~ 
,. .. ' ' ' • ;J;.; ; ·..,. .' · ' " • • 
·~ • Op 

" ii: . . -~: .f'' :;~ ~- ;t;·: ··:· .. . -

, . - . 
r. ... 
~ .... 
£ 

• .,&.:; --: ... ""' )1.' -- 't ....... -. . ~ .. .. . 
,... ... =- .... t( .... ~'"' . ... ... ... ... 

" .. ' I . "• 
!"'" · ·· ~·e:~ 'fl~ -1 I. ••• oC ,. ~ ~- -~ :"' • ,p; • 

~ ·~ ... 
J. 1 
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r- 4 • • ·; - "' "6ot •...; 1o1: ;.:: ·... . '• .. . . . . .. 
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. E . 2 YORTE~ LI STI NG -----
6 05 
606 
607 

• 60S 
609 
610 
61 1 
612 
6 1 3 
614 
61~ 
6 1 6 
61 7 
618 
6!9 6 • .,, 

c:. u 
621 
622 
62 3 
624 
62:5 
626 
627 
6 28 
62 9 
6 30 
6 3 1 
6 32 
633 
634 
63~ 
636 
637 
638 
639 
640 
6 41 
642 
543 
6 44 
6 4 :5 
6 4 6 
647 
64S 
649 
6 ~0 
6 :5 1 
652 
6 ~3 
654 
6:55 
6~ 6 
657 
6~8 
6 .. '=l ~' ... 
E. E. 0 
6'· C• J. 

662 
663 
664 
66~ 
666 
.... ,. .. 
oo..-
668 
669 
E -, ,., 
' ( v 
G7J 
672 
E .., .... ~ 

t l .,:r 

674 
67 5 
67 6 
67 7 
678 
67 9 
6n" 0 1.,' 

6 81 
6 82 
6 83 
6 84 
6 8"' ,,1 

63€. 
6 8 7 
611 
6 f! 9 
6 9 0 
6 9 1 
69 1 
'6 9 3 
6t 4 
6 9~ 
6? 6 
6 9 7 

. . 

. . . . 

DSIN C!J S PRO GRAM PAGE 

' • IHJ T I ALL Y FOR CE X TO MODULAR PI/2 • ..... . ................................ 
SC030 FLDD 

DA TA XV AL 
FllV D XI<PI / 2) 
DATA PIOV R2 

XSQ R 

.,.,...Q R 
,1\ " • 

9 

FSTD 
DATA 
FLDD 
DATA 
F I~< NOD 

MOD 
FO RCE IN TEG ER MODU LA R 

'- DA 
{ ... t"\ 1"\ 
t..I" H 

IAR 
S TA tlEUX 
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E • 1 ll: ;.: :.: • ~o~ ,f. :.: 
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E. 
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E • 
E . 
E . 
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E . 1 :.:~' "'"' "' ~~ ;t; 
E. : ~:t::: ::t: .. ,.. ~ * 
E • : l!li ·.: :.: l« :.. :« :. . ., 
C" ~ ~ :.. ;,-, ~: ~ 'tl :1. :+: ... . -
E 'i ~; ~ :.!: Jt: l: ~:t· :~ • • 
E • it. :Or.)'· ~ : ... ·~: ,.. :.; • • 
E • ~ ;.;: ·.: :,.: :.. :+: :+: ~ ~ 

E 1 lf. : .. ... ... :t!:lf. ~ • • 
E . . * ;.- ,., ,.. :.: :+: * * 
E . :"! .• '"" lf. ,.. "!< : "; Y. . .. 
E . 
E . 
E. ! 
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E.2 YDRT£)( LI S T IHG DSI NCOS P ROGRAM PA GE to LI ST IN G PAGE < 486 ) 
• • 

' 
0 SS[ 69 70 
0 $ST O 83 84 
0 $ZC 9 1 372 4'33 

$ZK • 98 99 . C· I • • • 

li2 -
0 $ZL < 1 13 
0 $ZM 12 6 1 27 
0 SZN 140 141 
0 AC :58 co 1 216 2 :50 2S2 3 2 1 338 3 4 7 370 

377 """,.... .... ..:.o, 430 7 23 72 4 . 
7 6 0 cos t 6 87 
75S CCS2 683 
7~7 COS3 679 . .. 
7 :5 6 COS4 67:5 - ' . . 
7:55 COS5 6 7 1 
754 ' CCS6 667 
7~~ c o·s7 665 
2 0 5 .·, DCOl· . 192 . 

' . . . 
Il CClS 

. . 
184 40 19 1 . ~ .. 
187 .- ·' DCP 189 I 
7 5 ·9 ·, DONE . ~4 2 
219 ' DSOJ 180 
2~3 DS1 207 
2 4 2 · ' DS2 231 23 6 
3 4 6 ·: DS 3 25 <3 260 • 

3:52 · D S3 1 345 
382 DS4 363 
581 ·DSC fP P 222 58 4 
490 DSCT 4 00 
51 4 DSD1 365 
447 DSf 353 359 361 38 0 3 90 423 4 :5 6 
4 4 8 DSf2 ~:55 2~ 6 269 !77 3 11 3 24 325 327 328 

33 0 33 1 333 3 4 1 392 41 1 
449 ' DSfL 2 23 2 3 4 237 e 3s 312 313 ~ e"" ~· .... 394 395 

3 9 6 4 2 0 424 
4 ~~o DSHB 2 72 
1 7'1 DS IN 39 1 7 8 

'0 DS I NC O 1 1 
277 DSL1 31 0 
2 83 DSL2 2 91 
4 10 DSL3 4 19 
4 50 DSLC 279 288 4 0 4 4 17 41 8 
4:51 DS Mf 2::'-0 27'1 ~ ... .... , ..) 29 6 326 . 3 29 33 2 
17 4 DSP 1 76 .. 

" 
409 DSP 1 4 01 
4 86 DSP2 24 :5 
416 DSP3 4 02 4 12 414 
424 DSP 4 42 1 . . 
452 DSSA 1 77 ~90 203 2 18 4 37 73 1 
453 DSSB 2 24 4 3 8 :1 8~ 732 
4 6 1 DSSC 2 64 ~6 6 
460:: D ~ST 398 • 
4~4 D .... S" \~ , .. 2 2~ 4 3 9 586 7 33 
4:5:5 DST 267 30 6 ' 302 
4 5 6 DS U 227 22 9 "'"'"""" 0 . 2 33 243 

.. 
t:...:> 

739 F LAG :594 5 9 9 602 6 03 62 9 630 6~ :5 72~ 
54 F' RMI-J R 1 50 6 8 82 97 1 11 1 2~ 13 1) 1 99 2 1 4 

249 319 336 344 . 357 3 68 3?5 385 4 2 8 
56 FR MW R2 !53 7 1 S:5 100 114 128 142 3 48 

744 H200 634 
445 K20 0 281 3 6 2 
444 K4 41 3 
4~9 KM3 278 
4 46 KM6 403 
740 MOD 615 61 6 6 , , ,... co 632 6 40 6~ 6 6 !!17 "'1" ~ ? 

742 NE ~X 619 62 0 624 633 64 4 646 6 49 65 1 7 21 
0 p 151 . 1 5 1 ·. 

751 PIOVR2 6 1 0 
607 SC030 :5 9 6 60 1 
648 scoso 63~ 
632 S C090 6 :58 
718 S C100 688 
722 SC105 719 
73~ s c 110 729 
752 s Itll 717 
7:50 SIN2 713 
749 S IN3 709 
749 S ll'i4 7gs 
7. 7 sx "s ~,~ 7.6 SlN6 
74S S II'i 7 695 

1 VORT EX 48 4 9 66 6 7 9 0 8 1 95 96 10 9 
1 1 0 123 124 137 13S '9 .. ~ , 198 212 2 13 
2 20 2 21 247 248 317 318 33 4 3 3 ~ 342 
343 35 5 356 3 66 367 3 7 3 37 4 383 384 
426 427 :182 ~ 83 

16 6 X 283 28 4 286 29 2 297 298 300 301 302 
30 4 305 

.. 4_ 
~ .:> XSQR 612 614 622 6 - ~ ;,.) .;, 663 669 ... .... .. 

0 ~ .:> 677 681 
6 8 :5 693 693 70 3 707 7 11 7 1:5 

741 XVAL - 9~ ...J . -~ !5 9 :5 :;98 6 08 
~18 Z l 458 
sso z ~ . . ~20 . . ; . . . : . * • • • . . 



E.2 Y ORTE ~ LISTING 

000000 
000000 
0000 01 
0000 02 
000003 
00000 4 
00000~ 
000006 
G00006 
000007 
~i(' J 0 1 0 
~~ ,~ ~~1 :_• l l '·; .•• • ........ ,..,,.. ......... ,_: u u v .i c. 
0 000 1 3 
.- • • -. .... ~. ... fOil 
• .. vv •.• .L"+ 

0 000 i:i 
UL•li016 
"'' • .., 1'\ ,.. 
'·' u v '·' 1 7 
,.,.. ... ,.. .... ..... ... 
•.~v u • .. ·c.u 
0000 21 
o'of"'\ro ,._ _...., 

·-· '·' u '·' c. .:. 
..... ,... ,, ,.. ..... -
v •J v '-' c. ...:• 
000024 
. ... "' ,.. " """ -=
L • .. • V ' ·' C. •-' 
" " "C ~"" t: \.' .... c. ... 
00 \)0 26 
.... '"" "'' .-. ..... ..,. 
- ' iJ ._, ~~ c •' 

o o o-o o 1 

0000 0 3 

00 000 4 

0(11)(101 

07 404 6 
0 64 (1 4 6 
03 4 035 
074002 
0020 00 
0 ""0"" ~II) U ll 

000000 

A 
A 
A 
A 
A 
E 
A 

Ol:iOOO A 
14 40 40 A 
00:1002 A 
0 5 4 0 37 A 
001004 A 
voooc:::; R 
., ..... .. 1"\-.e' !"'!! 
l C. "'t 0.1 ,:> ..J M 

0 54 005 A 
l"o <tc=-r,n ., A 
l ,i 1 .J '·' v .i. 

GO 1002 H 
"C'""~ ·· \.i ' 1,1 1,.1 c. ..... 
U
,.., ...... f"· ~

Q"tV C:.i 
.... .., ~ ... , ... 
UU ..J C:.~J. 

004441 

00502 1 
0 24 023 
""'0'"''' U IJ 1 I C. f.l 

..... 
"'· A 
~ ... 
A 

A 
A 
A 

,.. ,, ,..,.. _,.. ,.. ......... ,. . .. - I"'\ 

VUI..• v.;,1.,.1 V UUV""t ·J ~ 

t(1 ( 1f! ':•1 
-~ v ·v-' "' 
.. 1 (• ,.... .-, .-, • • .. U: ~·-·.:.·.1 

-~· ') 0 c 3 2 
11 f t (j fl '? ""> vvu .... v ... , ....... or. -... 
1.1 v \.1 .,; . .... 

o"'ln .... t'lo "'"' A 
u u u l• ..;;; ...,. 

"0 "'' ~4 .... .... ._, ...... 

'' " Q n~co.: u v .,:, ~· 
n:""tr"(1 ":'" S: .... ... ... - .......... 

034(1 15 
n ...... A • "'- <I C: ' 
·~ c. .... v .. ._) 
co 1000 
•!''''o~ ·· J. ..., '-' . .;. '"t 

,., n..., C "" u ... •c. u• ... 
000 0 3 0 ... .. ,,.. ~ .... ..., .... ,.. .. ,,.., ..... 

1_. 1 .. : \ I 1, 1 .;o ... I) 1,.1 OJ l,t '..; ,1 

.-n 0 .... ,. ,... ,..,...,..,. ""' """ " 

.... v u ..,. '·' u ;,.; •J 'J IJ ~ 

A 
A 
A 
R 

A 

001 0 0 0 A 
•.•• , , ............. n no· ............. ""' 
1_1 1.' ~~· 1.,1 "t c. .... ,_, '.1 '·' 1) l_i o• .. 
0' .-. ... ('! ... - · •• : •.. ·' .... ..,. ·:0 

.. . -," "4 "' 
o_ o ·~ ·~ • • ...... 

. . . ' .,., .... ... ,., .. ; ... ·.· ,_. ~ .. ,. 
0
. ' oi ~' 0 4 5 
·' .-. ,... n A c 
~· .._o o OJ ..., "o.' 

" ""1' 4~ • 0 o..o .... •• I' 

C D C !J 51 
0001:052 
')00 0 5 8 
-,;1)00 54 

005211 
085111 
00 10 0') 
" n '" "' -:- t .• , ._, •' '•' ._o A 

O n 1"" 0" \ ,
0 0

• Lo 0
•

0 

F"' >:' ,. F C:• ... A I 
_.,I i ·-~. ! ) - ~H~ ME S 

ZD N O ..... ., " , ... ("> C" ,... 

'~o • ' '·' '·' L• ·-' C.. 

A 

1 
2 .... 
.:> 

VOI': TEX S tT 
* THIS ;::: 
~ 

4 "- V.Il. N. 
5 .. 
c. !f 

7 "' s ~ 
q !f. 
· ' 

10 .. 
1 1 
12 
1 3 

TI TL E 
CALL 

1 4 
16 
1 7 

~~AM E 
• . ll! "' lll!lf. lli lli "' lli 

ll t1 ACRD ll . ~ 
~0 ,.; I'! Y. ll'. lP. ~ lP. :1! "' 
19 
20 
? 1 .... . 
2 "' ·-,..., 
..... ~ 
~A 

C. 'T 

2 5 
26 
2 7 
28 
2 9 
31 .... .... 
.:> C. 

3 3 
3 4 
..... c.;, _, 
36 
37 
38 
3 9 
40 
4 i. 
4 -· c. 
43 

4 4 
45 
46 
47 
48 

:;o 
5 1 

5 6 
"' .., ...:• ( 
58 
59 
60 

~ ~ r:: r ...... :.. 

FRMWR1 

FRP:t.IR2 

I NC 

H iC 

INC 

X 
DlT l 

DIT Q 

DITA 
D .... .,. J i ...J 

61 DIT6 
,::..-. ... .::. 
& 3 
6 4 

65 ZDI T 
66 IDINT 

,. .-. 
C"t ·=· 

~~ . " 0 • 

7 1 
'? •;:) ' .... • ., ·-:o 
' ~· 

? .... 
' "T 

? 5 
76 

7 9 
E:O 

DI ~ ... ! ( 

"' D I TG 
DIT B 
DlTS 
! 1 1 T L 
D l H l 

i'Hl C 
u· T 
r f' .:c-• . 
~ .., "I' .., 
IJ U ~~ 

~XT 
...... ,., .' 
t... MLI_ 
,. ,.., or 0 
'.l t.. • I 

co rn 
D A T ~ 
CON T 
E ~~ ~~ C 
" c· T v .... 

r F r 
.. E' ., • .:> ~ I 

I FF 
SE T 
EXT 
~Q U 
':> <'<" ..... ~ . ..::. 
-::"TV ..,j • , . , 

ST B 
. D" 0 • 

- • 0 

S T ~·~ 0 0 

CAL L 

, D ~ 
L. H 

S UB 
.. 7 " 
1 '- r:· 
~-- ,. ..... 
::_ I H 

' ,, M . .J ;.1, 1 

~ .... ,. .. 
r-"; J I J..l 

-:"" -r ..... 
•?> I f -1 
' ~ ,... 
·- ... ,;. f -t 
' ~ ~ 

o.Jrtr 

LLRL 

~ B" I H 

~- rn: 

1) (" ~-:" 
L' ..,;.) ..,;. 

I D" L .... , 
~ .. . 

: _ IJ ;;, 

j 1·1 ;.· ll 

.,.., E" D ..!• 
,.. <• r -
t • ..::. r .. 

,., . . . , .. 
:..· " ' , H 

... ~ 
.1 I 1 • • 

; I' .. 
·~ I 

. . ~ ~. M S 
I ·:. · ' I 

B <:" ~ -· -
DA ·rA 

I_ l PL 
.B s s· 
J:: , , ":1 

Oo ''J I"!"oA 
- •• o_; -~· --~ R I D I W':' 

9 0f.:lC3 6 E 

lDIH T 

1 
CCP'r RIGHTED 

PAR T l'i D • 

tD I NT 

I D HIT 
$D l .. 

I I A RG 

SDIT , IDINT 

VO RTEX-2 
VORT EX-4 
F t~ i1 tJ R 1 
$S E 
~ ~ ,.... 

.;. .,:. c. 

FRi: WR 2 

,, . " .. . , " , 
U A.U;.)U.,)O 

'v' \l R T E X - 1 
r rt c + 1 
\o':J RTEX-3 
l!"IC + l 
$II tl 0 
1 ,, 
\.• 

DITG 
D f TCi +-1 
$Il!T+ INC 
DITQ 
zo~1 o,o 

0 
0 

' 
..• ... 

D I ··r P. 
0 -· 

D l TS 
:1 I 

~ T 
..) ; 

... ~ , ·-· 
To 

' '-
)I ITA 

DITA 

D I 

l. ,, 
'·' 

... ~· 
I ~· 

DlT$ 
~. i -.,.. .. 
J, ; .. ; ••• 

0 
I 'o v T :"; 

~ ..... 
1'' o " T ,- • .. 
,LI J I o .:J T .1, 

(: 
(I 

~ 

' 

D ! T:S 

F:JF.: $D l r 

02 0 0 
1 
I 
,:. 
<:• 

PRD GRM1 PAG E 1 

PRO GRA M. COP YRIGH T 1 973 

9 2 L0 50t.-157C 

,..., ~, E"'~·E 
"" c.. i... - t-1 ..._, 

II '( 

A= I ~HEGER PART OF ARG 

PARAM ETERS 

EXPON EN T 

MO DI FIED 

RET URN 

~ ,, T.., ..
~ 11 ~ I 

PARAt~ E T ER S 

Df ARGUMENT . 

SHIFT. 

'·' ,.. ,.. ' · " A R "' •· E ... r- '"' ~ .··~ rc...t' r H n _ , ,._,..._..:> 

LISTING P~GE < 487) 

VARIAN DATA MA CHINE 
04 
04 
04 
C.4 

0000 1 
00002 
00003 
0000 4 

10 1 .,. .. ..... - ...., - ., ~. 

[!4 1) 0005 
. ... ... ,.., " ('(l' 
1_1 "'1' V \.~ I I 'J 

04 0000? 
0 -~ 0000:3 
0 4 GO OO'J 
(1 4 00010 
G4 
' · A U"t 

0 4 
.- . .A 
l.t "t . -. ... ._, ... 
C4 
.... . .. 
OJ "t 
~ . ._: ..,. 

0 i) 0 11 
t'. ... ..... v I.J fJ 

ODO 
. " . .:: 
1 •') ..... 

ro ,., ,... -4 A 

.......... u 1 '1' 

OOOlf . 
0 0 0 1 7 
000 1 8 
n ' ' 0 • .., U tJ ' J. ;" 

D. 1 0 4 0 0 0 2 C• 
D 4 •"'o ... 

• ! \.! .. 

D . 1 0 4 
I! . ll'4 

0 0 022 
U• (I fl c~ ·'j .. .. _ •.J 

D . 
D. 
D. 

'I .-. .~ 
LV._., 

1 0 4 
1 0 4 

'") ,~, <l"o o'"' .I 
I U IJ C.'-t 
n n .-. ""'11~ •J ,_, u o" • • .) 

r: . 1 o 4 
0 (I I) 2 .::;. 
CG0 i:! 7 

.... 
jJ • • U" " . ·, ('' I"J -. ,., "1' l_l I 1':: 0 

0·~ 1)1) 1)2•:-J 
;;: .;; ~ ~ . ..., "" "" "' .. . . . :.; .., . . ~ n. ··~~; 

-"'": 'f.·~~-..~ 

:.i ll: -¥.!1!*. :<'-ll!'t. 

ll! :« !IE 't. ~ :« 'II: "' 
Jt: '!'. ,.. jf. jf. * :« it' 
0 4 

,.. .·• ...... 
0 4· 
... 4 ·-· 

00 03 1 
,, fr n ·-:. ·:O 
v . ...... ·-

0 0 (!3:3 
00 03 4 
~ . - "') , . u 1.1 I) : .. • •.} 

0 4 0 0 u 3 ; · 
(!, .... , 1"l ft t"l " .... - ... '· .. .;,. ·::• 

04 
0 -~ 
.. ' ' I ,_: .,. 
.~. ... 
•.• .... 
::; : ~ 

. •. .... '· .... 

" . • . ... 

•: 

.... . . 
·-· ' l' 

··· '1 0 .-. r. Ul .;, ;o 

00040 
0 0 0 4 : 
·;· l'o .... •1 .-0 
I · ' i,.l .. ,. L . 
,.., •"~ r . '" •. , ..... '-' :,..1 "'t .. -.. 

0 ') 0 40::. 

0004~ 
0 0 04 6 

.... ,•, .... ... o' ·' 
• ... l_i '·' .... ,:, 

•"• o0 t •" o o4 ,-, 
tj l_l ·~· ..... :.... l:".r.~.·· IJ U f..l ._1 1.,• 

(i .... ;1 c..-: 1 u vv ... 
;" .... ' · ~· ... 
'·' '"-" ... : ··' 0:. 
I~ ' I ,~, ,..: .. , 
.' I, I I .J :.• 

C: C: 0'55 

t"• ,•, o o I -
,_; : •• \.1 } •" 
{ 1f'olol :" o"'o 
.... !.,1 v ...... •:." 
it :"• .... 
v ... , ... 5 oj 

0 

n " r- "' ,., 
' - ' ll 1 o ~' , · 

•' o ,<0 t • o o 
0 

o I 
0

0 .-• 
0 o 

.... ..... '~' .,.i 1 ... \,\ l:. 

0 

'~' ' . 
.-. .... . ! 

to I 
0 0 

.. . . . ., 

r: .• - ' . 

:, ' o ) 

,., . - .. o'o ~· ... .. 

... ..... •• -: ... .. o 

..... ··~ r· .... 11!::' 
' .' "' . . ·' . : 
I o fJ ,·, ;t" f• 
'· •. ,.. L• -' .. .. .. -'' I IJ' '-" " .... o. o -· '-' •• • 

r. ,·. ,•, c: ·:· 
'"' •.• o.,..o • .. • -· 

oo o.- o 
C OU / ~. 
t"J .. 1 ,· . ·~ ·: -'· .. ' . . 
0 .. 1 .. 1 • :-

• 0,. I -' 

(' (11.1 ? 4 
·j e i: 7 5 

·- - ... . -. 
• - 0''- ·----· • ----·---·· -· ·- --···- . --· _,.. __ , ····-- .._ . ... _ --·.-- ·- .. ·-
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. · E. 2 YORTEH LISfJNG 
' 

S YM:S OLS 
0 00034 R $DIT 000 0 0 5 
OOC025 R DIT5 000031 
0 0. 00~1 R DIT:s' 000047 
00 0006 R DITQ 000 0~2 
')000 01 1!1 VORTEX 000001 

•• 

E SDND 
R DIT ti 
R DITG 
R DITS 
A X 

0 ERRORS ASSEMBL Y CD " P LET E 

6~ SDIT 14 41 
0 SDNC 36 43 
0 ~ s e:: 2 3 24 

38 DITl 69 
C:? ,J, DITS 49 
61 DIT6 73 
70 DIT7 6 0 
56 DIT,:) 51 ~3 

. 

76 DITB 46 • 
75 nrrG 39 40 
78 DITL ~0 
44 DITQ 4 2 
?7 DITS 48 ~ 4 
26 F'RMWRl 22 
~,., 

c.o .... RMW'"'" r ., "' c. 
.... .. 
C..J 

66 I DHiT 1 1 14 
31 I NC 33 "":S . ..., 

1 VORTEX 20 2 1 
37 X 45 52 

/ 

. . 

. . 

• 

... 

• 

IDitH PROGRAM PAGE 2 LISTING PAGE ( 4 88) 

0000 36 E SSE 000000 R DIT1 
000043 R DlT7 00002 4 R DITA 
0000 ~3 f\: DITL {)00 0~ 4 R D I TI'T • 

0000 3 4 R I DINT 000004 A INC . . 

• • 

64 

62 63 
• 

~9 

c 

41 
32 34 

' . . 

. . 



E. 2 IIIJRTE X LISTING 

0009 
0008 
D ... .i 0 C 
" ~ 0 , ... IJ \1 

000 9 
. ~ !' ~ E uu ._ 

000 2 
0002 
·' (' .... v r. 1 
0 000 
n :'"\ ,., ... , 
' ··' '<.} ~ 
, .. , ..... !1 ... , 
""' ..... v ~· 
0 0 0 1 
oooc ·--:,.. o , ... 
~ t.• 

O CiOf 
0 003 
'"' .... .... 't'o u .... u Jj 

0000 
0 c 0 1 
00

,.. . .., ,_. .;, 

OOGF 
00 0 9 
000 4 
r . r. '"' c.• 
.... '~! 1,.1 ._, 

0 0 0 E. 
0 0 0 :3 
0 0 0 1 
OO OD 
OO Oi 
,, "0 4 
u '·' 
oooc 
00 0':' 
0 0 0 ::) 
00 00 
0 0 0 1 
0 ..... " .• . \,.I IJ "'t 

oocs 
000 2 .-. .... ,... . 
I.J V l,t .L 

0006 ,, " n o ,_, ,_, .J 

00 
r:JO 
0 0 0 1 
........ f'"l: ..... 
'-' "' l,.l .... 

0 0 0 l 
,.. ,•, .... 1 • 

1,,1 •.1 • .. ' 1:.• 

000 2 
000[ 

n" ·.~ ... ..' 
.-. !- ! n ,. . 
.... ·- · ._. 41 
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ADDRl 
SET MOVE AMOUN T IN SHif T COUNT 

F'D RTSE GEN I " ' 1 1<B$SPEC >• 23CMIR) , 12CAS S PE C), 22 CA ZE R Q) , 14 <SU :Sh 
C16CCRY1 ) o1 3CSC OUT ) 

• WR IT FO R MEMOR Y 
G EN / *- , 6 -< SPEC ) , 1 0 < W A I T t1 D ) 

• SET UP FRO M P ARAMETER ADDRE SS 
GEt! /NCFC RTS1),11 ( B$SPEC),23<MIR), 14 <DEC B) , 17CGPROUT), 

C24C R9) , 12C A~:S PEC), 22< AONE ) 
• RETURN TO NOR MAL MI CR O CONTROL . 
FORT S4 GEti / NCFORTS7>~ 10C IF$P ) , 12C AS GPR) ,24 <R9) , 14 CINCA ) , 

C16C CRY 1 ) , 6<t1EN C) , 13 ( INCP), 17(G PR0Ul) 
• FETCH FROM PA RAM E.rER COR INDIRECT ADD RESS ) 
F"O R TS 1 GEN /'~~< o10 C OF$AL U) , 12<A$GPR),24 CR 'J), 14<INCA ) , 16<CR Y1 ), 

C1 7CGPR OUT ) , 6C MEMC ) 
tORT S2 GEN /NCFOR TS9 ) , 6 CMEMC ) ,1 0C Or$MI R) 
• ST ORE P ARA ~ET ER <DUMMY IF INDI RECT) 
t0 RT S 9 GEN /NCFORTSS),11<ESSPEC) ,23<MIR) ,1 7CGPR OUT >• 

• ' 
F' O R T~ ~ ·GEN 

• F'ORT S 3 GEN 

• 
F'OR TS 6 GEN 

• • • • • 

C24 ( R8) ,14C TRNB), 1~ CL OG) ~~ C0 ) ,6C0 ) , 7CS SAL U) 
COMP LETE DATA STORAGE AND INC REM ENT MOVE COUNT 
/NCFORT$ 6 ) , 12 CA$G PR ) , 24 < R8> , 14 CT RN A) • 1~ C LOG) ' 

C6CSPE C), 10 CIJA ITMD ) 
STORE VA LU E 
/ N(f0 RT S !5 >, 10 <OS$P ) , 601EM C> , 13 < IN CP>' 1e <A$ Gf' R>' 

Cf!4(R8> ' 14 <TRNr1h 13 CL OG> 
STORE RETU RN If CO MPLETE/FET CH NEx ·r If NOT 
/T <i DRT S4tF" CRTS 1 ), 5( TT),7 <Sf TC) ,1 0 ( 0S$ALU) t 6 CT ESTT) , 

C11 < B,SPEC>d~3C OP R) , 14<TRNBh l5 CI.DG> • 13(I NCSC) , 
C12CA$ GPR >• 24CR9) 

' 

. 
• ROUTINE TO LOAD DO UBlE WO Rn fROM MEMOR Y TO RE GI S TE R A CRD> 
• AND B <Rl> • • • • • • • • • 

CALLING 
BCS 
ADDRESS 

RETU RN 

SEQU ENCE : 
" 8A1A 
or DCU BL£ !JC RD <MAY BE MULTI 

T~C !.lO RD S I N A <RO) AND B CRl > 

FETCH S ECOND !.lORD 

LEVEL IND I RE CT) 

F'LDAD2 GEti / N ( r'L 0 AD 3 ) , 1 (I < 0 F" $A L U ) , 1 2 < A~ G P R > ' 2 4 ( R IJ ) , 1 4 ( I tl C A ) ' 
C16 CCRY 1 )o6CMEMC) 

• 
FLOAD GEi'i 

' F'ETCH ' CONTE NTS OR FETCH NE XT INDIRE CT LEV EL 
/NCFL DAD1 ) ,1 0COFSMIR),6(MEMC ) 

• 
F"L O~Dl GEN 

SAVE ADDRES S AND LO OP I F I NDIR ECT 
/ T Cr LOADt F L.OAD2) , 5CTT) , 11CBSS PEC ) ,23(M JR ), 1 4CTRNE ), 

• 
Cl~ < LOG > ,7<M IR$) , 17 CG PROUT),24C R O) 
" SAV £ riRST ~lORD 

F LOAD 3 CiEN / !I , 11 ( B $SP E C ) , 2 3 ( t-1 I R ) , 1 4 C T R N B) , 1 5 < L D G ) , 

• 
• 

• • • • • 

GE N 

GE N 

C1 7<GPRDUT ) , 24 <RO) 
~AIT TI L M E~ORY DONE AND S AVE PC 
; •,6 <SPEC),10 CWAITMD>,13 (JNCP) 
rTO ~E . 2N D"~URD AND RESTART T HE PIPELINE 
IN < S ~2 M ) , 7 < P J t·1 P $ ) , 1 < 0 ) , :5 < 0 ) ~ 6 < 1'1 EM C s ) , 1 0 < I F' $ P ) , 

C 1 1 < B $ ~ F''E C ) , 2 3 < M I R ) , 1 4 ( T R N B ) , 1 S < L D G ) ' 1. 7 < G P R 0 U T ) ' 2 4 ( R 1 ) 

* ROUTINE TO STO RE DOUBLE WORD 
• • • • • • • • • • 
tSTO R2 

• 
FSTDR 
• 
rS TfJ Rl 

• .. 

CALLING SEQUE~CE: 
DO UBLE ~ ORD tN A <R O) AND B CR 1) 
BCS " 8f:ll B 
ADD RE SS TO ~T OR ~ DO UBLE WORD CMAY BE MUL TIL(VEL IND I RE CT ) 

RETURN 
DOU BLE ~DRD S TORED 

GEN 

GEN 

GEN 

COMPLET E RO ( A) ST~RAGE 
/IH F S T 0 R 3) , 12 <A$ G P !~) , 2 4 ( R 0 ) , 1 4 ( T RN A) ' 1 5 (LOG) ' 

C6CSPE C> ' 1 0 O.JP.IT MD> 
FET CH ADD R~ S S TO STORE CI F MULTil. EVEL I NDI R E~ T) 
INCF S TOR1) ,1 0C OFSMIR) , 6(MEM C) 
ST ORr A CRO) DR LOOP ON IN DI RE CT 
/TC F~ TOR,FSTOR2>, 5< TT ) , 7 CM JRS),l0CO ~ SO V R > • 6C TE S TF) , 

Cl 2 CA $GPR) , 24 (RO> • 14 CTRi'iA ) , l ~H LOG) 
S tO RE B < Rl ) 
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• • 

• • 
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GE N /N CM BS 11 ) , 10 <UF$P ) , 6( MEM C > • 13< IN CP > 
STAR T R TO L BYTE MO VE - FET CH A !.lO RD 
GE N /N CMBS16),1 0CD FSP > , 6 <MEM C) ,1 3< IN CP ) 
DE CRE MENT BYTE COU NT 
GE N IN < M ~S l 2> t 1 2 <A SG P R ),2 4 C R0> • 1 4 C DE CA ) ,17 C G P R OU T > , 7< S SA L U > 
IN CR EMENT DE ST INAT IO N PTR . TEST FOR DON E - l. OOP OR RE TURH . 
GE N /T CMBS1 3 ,MB S24) ,5CFT ) , 7< AL U$), 1 2C A$G PR) , 24 CR 2), 

C 1 4 < I tl C A > , 1 6 < C R 'i 1 ) , 1 l < G P R C U T ) , 6 ( S P E C ) , 1 Cl C W A l T ~I D > 
FI NI SH L TO L BYTE STO RE 
G £ N /l'i < M B S 1 1 ) , 1 1 ( B S S P £ C ) ' 2 3 ( M I R ) , 1 4 < T R N B ) , 1 5 ( L 0 G ) , 

C6 CSP EC ) , l O<W AIT MD> 

CJ S 4 l$ A 4 -WDRD T ABLE WHI CH MU S T S T ART AT AN ADDR DI V BY x•t o 
ST ART LOOP FE TC H ~O R D F RO M S T I~ I NG l IF F I RST-READ OR I F L BYT E 
GEN /N C CJS~),1 0COF I A LU ) ,6 C ME MC) , 12 <ASGPRR) , 24CR1),22C4) , 

GEN 
GEN 

GEN 

C14 < T R NA > •1 5<L~ G ) 
IN <CB S 7 ) , 1 2 (A$ GPR ) , 2 4 <R 1 ) , 14 ( IN CA) , 1 6C CR Y1 ) , 17(GF'J<: OliT > 
/ N CC B S ~ ) ,1 0 < 0rSA LU ) , 6C MEM C> • 12(A$G~RR> • 2 4 CR 1 ) , 2 2( 4) , 

C14 CTRNA > •1 5<LD G> 
I N < CB S ~ ) ,1 0COFS AL U) , 6C HEM C, ,1 2CASGPRR ) • 2 4CRl ) • 22C4) , 

Cl4 CTRN A> ' 1 5 CL OG) 

TRANSfER DATA WORD TO OP ERAND REG F OR BY TE S HIFT 
G EN ,.- N < M B S 2 :5 ) , 1 1 < E $S P EC ) ' 2 3 ( M I R ::: , 1 4 C T R N B ) , 1 ~; < L 0 G .~ , 1 3 < 0 P R r1 U T ) 
TRANSFER SOURCE WO RD TO OPE RA ND REG FOR BYl E S HIFT 
G H i ltl< M B S 1 9 ) ' 1 1 ( B $S P EC ) ' 2 3 ( M I R ) , 1 4 < T R fH: ) , 1 5 ( L.~ G ) ' 1 3 < 0 P ~ C Ll T ) 

00 
00 
00 
'{)(I 

00 
OCt 
00 
00 
ocr 
00 
00 
00 
0 " ,, 
00 
00 
00 
0 0 
00 
00 
00 
00 
0 0 
0 0 
.-. u· 
~· 
00 
00 
00 ,., ,, 
'·' v 
0 0 
0 

,, 
•.J 

00665 
0 0666 
00 667 
00668 
&0 66 '3 
0 0670 
00 671 
00672 
00 6 73 
0 067 4 
00 675 
C0 676 
0 0677. 
00678 
1)(: 67'9 
006 80 
00 68 1 
0068 2 
, ... ;) € .... ,... 
~.• ' ' C• .;.. 

00 6 8 4 
00 685 
00 686 
1)0687 
00688 
:)(1 68 9 
00 6 9 0 
(i 0691 
00692 
U• .-, .:;: ..... --=· ... ._. .... ....J 

(1!) €.94 
...-, ,""' 1"\ ;"''i~M C: 
.... ~J ••• ••• 0 =' ._t 

RES T D~t P FROM R9 nND RETU RN E ..... -.: 'l! "' ..., '" ~ "' "' • c ... . ~ .... ·'" ... ~ ;or. ;or: 

G E i'l / P ( S S 2 M ) , 1 0 ( P ~I M P ) , 1 2 C A S G P R ) ' 2 4 C R 9 ) ~ 1 4 < T R ~~ A ) , 1 5 ( L D Ci ) , E .... "" "' ,.. ·;; . . . "" ,.. :~ 
• .::. ;,.; .... ~· \. ·-'" ..... ., •• ,'I': 

· .Cl 3C F' DU T> E -· '« ~ l!' .,. . .., ~ l)! "" . .::. . . -. ..... . .· ..... 
I NITIAf£ R TO R B Y . ~ E S T OR E 
GEN / N CMBS5) •1 0 C B ~ SA L U),6C M( M C ) , 12CnSGP ~~ ) ,24 CP2) , 22C 4 ) , 

C1 4< TRNA) , 1 :/CLDG) 
INI TIATE L TO L .. BYTE S TOR E 
GE N . " 1N CMES1Q) , ! JC BSS~ L U )s 6C ME MC) , 1 2 ( A$G ? ~ R) ; 24 ( R2),22(4), 

C14 CTRNA) ,1 5 CLnG) 
DEC RE MENT B1TE COUNT 
G F.: ~1 IN C 1'1 B S 1 7. ) , !. 2 ( A$ G P R ) , 2 ~· ( I< 0 ) : 1 4 ( DE Ui ) , l. 7 < G P R 0 ~F ) , 7 ( £ .$ r-1 L U) 
~AI T FOR tE TCH, IN CREMENf D~S T PTR , TE ST FO R DONE 
GEH /T C MB S 1 S , MB S 24) , 5CFT ) , 7 C AL US> ,1 2C~SGI' ~) , 24 ( R2~ , 

C 1 4 < I ti C A ) , 1 6 ( ;: R Y 1 ) ~ 1 7 < ::; P R (1 U T ) , t;. C S 1-' ..:. C ~ , i (1 ( ~I A I T ~ D ) 
INITIATE R TO L ~YTE ST ORE , ti NI SH P REVIOU S BYTE s ·r~~ l 
GE N / N C M B S 20 ) , 10<1SSAL U) , 6C ME MC) , 1 2 ( ~$ G;:· ;~R) , 24CR2) , 22(4 ) , 

C14 CTRN~) ;1 5CLOG) 
DE C RE~ENT BYTE COUNT 
G E ti I 1'1 < f1 B S 2 2 ) , 1 2 ( ?'l $ G P R ) , 2 ·l ( R 0 ) • 1 4 ( D ( (' :::. ) , 1 7 ( G P R C1U T ) ' 7 < $ :;.: ~: L IJ ) 
l NCPE MENT DE ST P T R, WAIT ~ 0~ FETCH • TCST F OR DONE 
G E l' f I T ' ... B .. "-' "' M ~ '' ,.. .. ' "' " F T ) ~ < A ' " ,. ) 1 ""' ' -. ·- · ·~ •·· '· ·;, ·' r • · , ... ' ' l ' t ..:> c. .,:, ' ;J ..;:. .. : ., ;' ' ...J ' , ' L.. u ~ ~ c. ~. d ;~. •.J t • J<o; .... ~ '- ~ • , ...... ,_:. .i ' 

C 1 4 C H l t A > , 1(:. < C R 'fl ) , l ~ < G P R 0 U 1 > ' 6 < S F' E '~ ; , : u ( ~!A :! T ;: :J ;. 
FI"l ~ H L TO R BYTE ST~ R E 
G EN / N ( t1 B S 1 6 ) , : 1 C B $ S P E: C ) , 2 3 ( 0 l :> E ~· , 1 4 < T :~ ~1 R ) , ~- ~ < ~- Q::; ;: , 

C6C SPE Ch l OOJA I TMD ) 

CO MPA RE BYTE STRING 

C..... . ' • ,., ;_._ . DATA 
DriT A 

0 105 03 0 
UNE Q~AL J U ~P ADDRES S 

Dtl ENTRY: B REG 
~-< R EG 
A REG 

F: Y T E P 11 l tiT E. R T rJ 
E ':' T r. P 0 I NT E 1<: T 0 

S T R I t{ G 
S T t<: HH .. 

1 

E :<I T 

1-I AI T 
GE N 

C B $ 1 0 
S T ~ R T 
GEN 

.. . ... ~ ., .,...,. .. c ·· 
··•.J t l .C•t.. r:. t 

.,., ..... .,. E ... 
!:· I I ~ 

., ·-
T M ., •. ·. · C . . 11 " ~ r. ~ r) u ~ l _t i 1-1 •'"· '- .•. 

CONDIT ION S : ~ f" T H E Tl~ 0 S T R I N G ~ A R E N ':: f t:: 1~! '·' A L ~ T :-1 E S E C 0 ~~ n 
W:JRD I <:' I'.,..,. I• "' "' ,, ... , 1 ... E ,, ,. J 'j r~.... -~"II R· ,. <:- '"' n.J , . H.~- i;'_. ' ' r :".· ... _ . .. .._., •J •."' · - • H .. "> P1 J..! .&. ~. '-" ! · : 1 r' t "'i J.• , I ._:_ W _,:;. • ... ~ to4 • 

E ~' E CI' ' ' I 'J N " ['~!.,. I"'' r ·· · "· f ·r · - ·.~· .,.. Hr:· ~ . ··or·'" ·•r•P. t' , 'I _. ,,j I t , 1_. ...J I I 11 ".) ·. "!- M r. I .. I - ~· •:_ '•· I .L' Y<t , ..j '"! ' .. 

POINTERS P '~ I NT TO THE Bi TE AF T E ~ 1·riE LA ~ T BYT E RE~D . 
n . ' ... ., F L 0 lj T .... - · E T • .,.. ~ T R I N .... 1 T <:' .-.... •:- ••• ,. t. u • r· ' ~ '=' R .... ·;· ~ .,. 
LJ Y L.. f" ". .t. ·==- ~ I .,. r ._ .. I I • .J ~ •..> ·..:. 1(, ' .. ...., I t' :0 , • · - " 1.. '- t..-"' !'- ' • 

fOR PA RAME TER ,- ' , .-
1. ··l•.J F ET Cr-J , ·~ r' T .... ·- . 

~· r·• < i-. ~:-::::: 1 ) • E t .. ;. ;:-. r. .-. ' i ' -! (' t u (_:; r T MD ~ I; •• ,-::- , (.' -~ f.J •• o:- · ~- ' ~ -:-· i.~. ( ,·;· '7' " , " l J .Ao.' ._. , < '• •.> ' '., _. •' .• '•' o - ,- , 4 I IT , .6. • \ 1 ..,.- ' ' o o I' 1- • '• -.. '- ; ,• 

C 1 9 ( ~ ,.. - H F T ' 1 4 ( ... , . R ' . " - ( L 0 .... . ' - . ,.. '"' R ..., 'J ,. ' ~· •?' .!\.. .-' .' • t... C'. d .I ' J. .) • "-" } ' .1 , . \. · ' t" ... LJ • • .-' 

I S A 2 - !~ 0 o;· D ·: :~ P. :.. E: ~! H : t: ·~ 1·1 Ll S T ~ T H R T 'J h A ;-.: A .') ;) ~ iJ I V E -~· :-<: ' 1 0 
~~ 0 R D F' ETCH F R 0 ~ ~1 S T R I t{ ~ ~: I t ;. I R :::; r · · R E (.4 [: ~ ~~ I l T: 'i" T E 

I "' ( ,... T• - 1 1 ' • (J r n F ,.. ,. ' ' . ) 6 ' r1 E r~ r. ) ' ~. ( A .... ... '::> ••• ' ' ' - ( r.• -~ .. ,, .... { , •. 
., i_. n ~ , .' ' .1 •• u .;. ri 1.- 1_! ' o.,. 

1 1 - · .. : .~ .::. H ; · t- 1 ' ' · 1'- ,.; 1 o,: ··•· .. ,..._ :: ) ' L ~.: ..• 1't • ' 

C1 4(T;~tlA ) , 1 5C_ O G ) 
S TR I NG2 R BYTE - I ~C~~M E NT S T R I NG 2 p ·1· R AND GO US E · :~n WORD 
G E ~. l , ... ( c ..... 4' 1 .... ' ' ,, , ') ,.. ,. ,..., ... ' 2 ~ / R ? ' • .:1 ( T " ,... ,.., ) 1 r r .- n v ' ) . ., , ,.. ... ..... .... u ... ' r 11 .b ~ ,.:, ; J ; . C. .. , . ~ U (" r\ 1 , ... -t •., '- ) ~ 4 , .. : 1 t •• r-1 . , • ? ., !_. ~ t :. • ~ .&. t , l..l ;~ •-:. U ' / 

RE TURN 
GE N / t-J ( <"~ -:).., ' '? • t:• IMF'"'' 1 (,., •. 1 0 .. T t" <'' " ) <: ( >.-:o:-•ro,· .,. ., 

t I 1 .;., . ;:, ~ l 'i ,I ' f I, t "" .,,. ) lJ .£. •, • .. • ,) ~ !,, J. I -..· I ,• ~ • .. • ·. ! ' l.o ' I !.-- .,.· " 

~E· ou ""l If' ~·~ r ·t,.. , I ~ r·"rcT,..D ~ 1 ,. r .;,. , . .. 1 u"' .). ~r-.. ,.f , .... _ , , 

GE N /N CC BS1S ) , 6(MEMC) , 7(? l 
T E ,_ T r- DR ~ .., .. , .- ( 1 • ... , ,.. ,.., t 1 ..... ' ' ,., '" 1 • "' '"" t.' " I"" r. , • - t ) r. • ,- ,.,. ,..., r- ~ r. ,... T - ~ A ") r , "'" ,-

~ r JJ UP::. _, ,,c.. • .. :_..,., _ _, u r~:. - ' -! !.!r \ c. : .. ~ -.;rt t... ' - I..L'.~>· · · •. : ~.~.-:: I-!' . ... • r • .. J'-"I . J 

G E "' I T ( r. ., "' 1 E C B ' ..., ., "' c· F T ., 7 f "' L I ' ., ' • 1 ..., r •.J <:· r: r.- -;· ' ·::- 4 t 1~· 1· • .. , 11 :..0 ~/·:J.,. , , , • . ;:. (',., ' ..J. .. ' I •. M .·' ·' •• c •. !·, .... .. .. ( ,. ' ..... .... •' ~ 

S AV( 
GE ri 

C19< s;;; :r- HrT ) 
P A R A i1 I: T :-: R I ~~ R ! ; I ti C 

, ~· ( r. ~ .,.. ... ' 1 • , r· e ~ "" E ro ~ .•• • - . ( ...., I .... ' • ... ( ... ,., ......... ) • "' ( I (] . . · . 
( 11 • _. •·• -~ c. ,/ ' .t "· .. · ,. ·~ r- •-4" , ' !:. .:: .. : ·! ro;. } ~ : t ., : f\. 1 t -:. • ' • .; ' · ._ 1 ·' • • 4 

C 1 7 -: G P R n Ll T > , 2 4 ( R F ) , 7 < 4 :: , 6 C t1 !:'. ': •::- ) , l. :~: { 1 ~ :; :, ;, 
DE C~ EM EN T BYT~ C O U ~T 

' I 
' • 

c n :· o 6 9 9 
0 .) 
00 
;-; ;·· 
-· v t• ,., ·-· •. 

0 '1 
!) ') 
··I .•. ·- ~~· 
.-. 'J. o,; I 

'l ... 
' . .... , .... 
.... • ..1 

OCi 
U ..... .. 

0 •' ·-· 
.-. ,•, 
t .. • 
ro ,. 
·~J ... 

"" v '·· ,.. .. 
u •.• 
..... . ' 
:_. '· 
t• .. 
•..J ... 

.., .. 
-· ... 

•"\ '': 
t..l • .-, ·. 
~ . 
-. .· . 
,.. . 
u . .,., ... , 
v .. 
<I'• ' • • .. : ... 

0 : .-. ,·, 
1.,. • ! 

. ... .·, 
·-· ·-~ 

·i ' . . . . . ' iJ ·_. 

~. 'J ., . 
.•• t• · .. • ' • 
r- ..... .... . 
..... ., 
!J .. 

'"" .. ') !., 

1
-. fl 
J ~ 

0 (t 
~ .. . . . 

.... ' .. 
: .. : .• 
,, *"'' '· ... -. . 
r . _.1 
·-· ·-, .. , , ... 
.. .. ,• 
J • 

.. , ,• ..., rl ' l . •J .. · .. u 
r· ··· 7 r, 1 .. • I) ' " 

1,1 0 -- -, 
(• ,~. ... . .. 
, .. , n 
'• 1..- 1 r 
• • -"1 ·'c-:.! IJ ,.' U .._.1 
... l. .., , , c. 
.... • ;· ;,J ... ;. 
.. u-. -, ... ~ 
: .. · ~ '-'' 
(j 0 7 0 8 
~i 0 7 0 9 
G0 71 0 
~:0 ?1 1 
••• ,., ~ c 1", 
.... ·-· (' J. c. 
r. """' -:- ' -. u u ~ 1 w 
... , ,., 7 1 ,, ... '• . .... 
1•• .... .... 1 ..,. 
• • '~' ... ...,1 

0 0716 
•"1"•71 7 .. v .- ~-

•••. ·. -, • 0 
Vt• { A •-• 
.... (", -., . ..... 
... .... ,·· J. ',7 

f• n :? ":.• r , •• • Lo U 

,•, .... -: . \ 1 
t_l i) r' .... . -..... ~ "::' ..... ... .. ~ ~- c 
'I I i ..,. ~. ""=' 
· ·~ ·• .. -.,.} 

1 ... . -, - .. . ·, (~ 
, I I,• ; C, \ I 

') L' ? 2 r::, . -, .. -, -. -.. \,' - .· c. ~ 
... ,•, . .., , •• 4"'i 
. ..... ... f . • -;. 

,•,,·,-: , ., .. 
'·' •.· ;' • .. ! .. • ... ... .... ..... .. 
1,.1 ;.. •• ~- J. 

(• •• "')' "".i .•·. ... t;, ....... .. . 
'1_., . .,. .. ) ... 
•• 1,) ,·· •• •• ,. 

' I li -;.· .·-{ •·, .. - ' ... .. 
t"• ... _ ~ .-• • .. . ... . .) 0 
.·r."":' · : .. 
.•-,. <If 
· · ? ·"1 r> J.. ._, ,' .. .... 
,.,, .. ,-;,. ·, ,..., 
.. : :,. ... =· -·· 
···~7~ i·· . -· . . , 
;jtj/~-1 
.-, :"'t ? ."'! •:'-
1,. ~ .. ..,. ' • , .. r - .. ... 
*-~ _. .... ~:.j . . ; • 

,., r, '"') ."'1 ,•• 
.... .. ' •• 1' 

••• .-. -, ,4 ..... 

'····'""t ':':'l 
r ... .., .. - ;o 
• ~... l' 1!.1 ,•' 

1"1 o r 

1.' -. .. 
. ' . 
r, ,-, .... • 

'· !.. ._. i 

•'! ( • 7 t .. , ·~· . ,) , ._. ( " 

; . ... ::- ... ··~· . -· ; :;;:. .... • 
c· (: / ::-: ~;. 
••• ,-: 7 t.! c. •.• .. : .... · .. 

.. . , ":: .. ·-::· 
• ·' • ,I o' 



• 

-· ·- ... 

E. 2 ~O RTEX L I ST IHG 

::JO D7 ' 1 69831COO lf"SOOOF" 

. ' 
OODS 06CS 00 0 03BA80 4 52 

OOD9 0~88B2SOZOA9006C 

OO~A 961SE1C 0180 00401 

OODB 06E OOOO OS00 700 0 1 

GC DC 4 68SS00023A900 1A 

~ODD 06C890001BA80 4A 2 

OODE 06r BOOOOS00 7000c 
.. 

oonr o7ossoooc3A 90 01 B 

OOEO 07080000 23A8 0 0SO 

OO E l 06AOC0 8 0 20 6 6 006C 

OOE~ 06780 0 0 0003 1000E 

OOE 3 

O!J E4 

0~ 980 0 0 003F 9 0009 

070 8 000003rSOOOB 
0200 

7~:5 
7~6 
? 57 
~ • s •• ..J 
... ., .... 
~ ....J ? 
761) 
761 
76 2 
'? ,,. .... 
• b .:> 
~ ... ... 
~ Co "-t 

7 €. ~ 
766 
76 7 
768 
769 
7 70 
"'Y ~ • 
I I l _ . ..,. .... ,r / .:; 
.,. .7 """" I ~ .;. 

77 4 
77 ~ 
776 
777 
7 .,. ~ 
• • v 

7?9 
780 
781 
782 
783 
·•o 4 . .... 
7 85 
7:::6 
7 E: 7 
78 8 
7 .:, Cl ..... 
790 
79 1 
792 
7'33 
794 
79:5 
79 6 
797 
79 8 
BOO 
80 1 
802 
r.:. tO . .,. ,, .... 
80 4 
805 
80 6 
e: o 7 

00 1S 808 
~: •) 9 

: 015 370A90 8000F SOO OO 810 
S I 1 
812 

. 
00 14 

001 4 07COOOO OOOF 821 00 
0016 

. . 
0016 0 7COO O OOOOF8 220 0 

...... 
c' 1 ...,. 

.... I "' i.":• ...) ,.., . ,. 
·=· i t,:lo 

'"'1 ~ ..:. 0~ ......... 
-:,. ... ~ ......... 
C• 1 ? 

sec 
£' 2 1 

,.., -· ~ C• .:. .. ) 

0017 82 4 
C~ 17 3EOACOOOOOOOOOOO 82~ 

c 0 1 c 
OOlC 

OO E O 

090 0 0406300 0 0000 

ODE G 07 6S 0402SDFS0001 

~ ...... 
.:: .!• J. ,... .... .... 
C• ._ ... -=-
::: 3 4 
..... · , .. 
~; ;. ..J ,... .... ,. 
C" ~' ~ 
f""'' -. • :-
'=' ..:· ( 
,.. ""'··=· .;. ~· 

840 
S4 1 
~4" '=' c. 
"'1" c: • . ..:;, 
,., . "' 
O ~"t 
,... •• IC' 0 . .. ._. 
""' .~ -~ 
O"+b 
,..., .. ...,. 
·:· .... f' ..... " 
C'"'t O 

8 49 

• 

CB~ 2 
'I! "• 

C!S16 

• • 
CBSS 

• 
C:ES9 

• 
CBS3 

lf. 

CBS:S 

ll! 

CBSG 

lf. 

CBS7 

!I! 

C.B Sl l 

• 
CBS le 

lF. 

lF. 

CB S 14 
II! 

CBS1 3 

Ill 
liE ,.. 
CBS 

• 
11 B S 
lf. 

CBSt3 
PAGE 
'« ,., 
lf. 

lf. 
'I! 

• 
~ 

• • 
lf 

JtRl 

• 
liE 

~ · 
ll( 

lF. 

• 
lf. 

STf( J 1 

w 
" ' 

-.. ... . .... . '' . ~· ..... ·---·- -·--- ·-·· ..... .. .. .. . 

. . . 

.. 

F' PP.t.JCS PROGR AM PAGE 9 LI S T!HG · PA GE ( 49 7> 
. . . •• • • 

G ~ N /.l't C CBS 3) • 1 2 (A S G P R ) • 2 4 ( R 0 ) ' 1 4 < DEC A) , 1 7 ( G P R 0 U T ) , 7 < S;. A L U) 
UHt QU AL RETORN SET P TO RF 
GEN 'l T <CBS17,CBS1 8) , 5(FT), 12CASGPR) , 2 4 CRF) ,14 CTRHA) , 

C 1 :5 ( L CG ) , 1 3 (F' 0 U T) , 7 ( A L US) 

00 
00 

CBS S-C BS9 I S A 2-~0RD TABLE WHICH MU ST START ON AN EVEN ADDRE SS 
~OVE STRING! L BYTE TO OPERAND REG 

00 
0 (: 
00 
(I(; 

00 7SS 
00759 
007f, O 
00761 
00762 
0;) 7 6 3 
00764 
00765 
01)766 
00?67 
00768 
00?69 
1)(1770 
0 07 7 1 
0 0772 
00773 
00774 
(1(1775 
00776 
00::'77 
00778 
007 79 
0 0 7 80 

GEN / N C CB S~),12 ( ASGPRR),24 CR2) , 22( 4 ) ,1 1 ~ BSSPE C) , 23 C OL SE>• 
Cl4< TRN B), 15CLOG ) , 13<DPRDUT) 

'p U 'T ST RING 1 B V T E I li R C , R T ·-A D .JUST ED, Z E R 0 ·- F I Ll. ED . SELEC T S: T R 2 
GEN / S CC B S 1 0,CBS10) , FS2,2(1) , 5 ~F l)! l lCBS S PEC ) , 23COR~ F ) , 

'Tt n 
G E:tl 

C14C TRN B ) ,l 5 ( L0G) , 17CGP RDU T),24CRC) , 7CS HFT) 
r~R tHD o r STRING ~ ~ LOOP DR RETURN 

/SCCBS4 , CBS 18 ) ,F S2 ,2 C3) , 5CFT) , 

00 
RTN OO 

00 
00 
0(1 

0 0 
C12CASG PRR > · 24 C R1),22(~), 7C ALU S ) GO 

INCREMENT STRING1 P TR, WAIT FOR FETCH 0 0 
G E tl IN C CBS 6 ) , 6 < SPEC ) , 1 0 ( W A I T MD ) , 1 2 ( A$ G P R ) , 2 4 < R 1 ) , 1 4 ( I N C A ) ,· 0 0 

Cl6 <CRY1), 17CGPROUT) 00 
SAV E S TRit!Gl WORD IN RA AND OPR, SELEC T S HIFl' ROUTINE 00 
GEN IFCCBSS) , FS2,2Cl) o 1 1 CE SS PEC ) ,23CMIR ) , 00 

Cl4 CTRNB), 15 CLOG) , l7C GPRD UT) ,24 CRA ) , 13 <DPROUT ) 00 
roR STRING! R BYTE USE PREVIOUSL Y FE l CHED WORD I N RA 00 
GEN I NCC BS9),12 CA3G PRR ) , 24CR2 ), 22C 4 ), 11 CBSGPR), 23<R A), 00 

C14<TRNB ) ,l~ C L0G) , l 3C DPRDUT ) 00 
STP.It!G2 F I RST-READ DR L BYTE Itl C S TRII'Hi2 F'TR , WAIT FOI': FETCH 00 ) . ., 0 • 

~ lJ .. ~.~ ... 
G EN I tl ( C :P. S 1 2 ) ' 6 < SPEC ) ' 1 0 ( W A 1 1 MD ) ' 1 2 C A $ G 1::. F.: ) , 2 4 ( R 2 ) , 1 ·~ < I tl C t:: ) , 0 (: .-, IJ' ., o <> •, •' v '-

C1 6 CCRY 1 ) ,1 7CGPROUT > 00 ...... ., ..:, •') 
'- ..., ,• '.J """ 

SAVE 
G E ~l 

S TRING2 WORD IN RB AND OPR, S El- ECT SHIFT ROUT I NE 00 (t078 4 
0 0? 85 
0 07 8 6 

' /FCC J S 14 ) , FS2•2<1>•11 CBSSPEC ) , 23 CMIR ) ,14CTR NB >•!5CLOG > • 00 
C17 <G F' RDUT),24 <RB), 13 ( DPRO IJ T :O 00 

CB S 14 -CFS1S IS A 2-WD~D TA BLE WHICH MUST STA RT ON AN EYEN ADDR 00 ''7 "" iJIJ .... , 
"O V£ S TR IN G2 L BY l E TO OPERAND REG uu ''? " <> I) 1.• :;1 u 

G E t~ IN < C B S 1 5 > '• 1 1 ( :;:: $ S P E C ) , 2 3 < 0 L S E ) , I 4 ( T t<: N B } , 1 5 0: L 0 (i > , 1 3 ( 0 P P IJ U T > 0 0 
SUBTRA CT STR I NG1 BYTE - STRI NG2 BYTE <RC OPR REG, ZERD-·F ILLED)OO 

1) 1)789 
•:• 0 ? S• 0 
•)1)?9 1 GEt~ / tl < C P. S 1 9 ) ' 1 c r: A :$ G P R ) • 2 4 ( f': C > ' 1 \ <' B $ S PC: C: ) , e 3 ( D R Z F ) , 1 4 ( S U :: :> , 0 (: 

C 1 6<CRY1),7 (S S~LU> 00 .. , .-. ...,~~ 
•. •; 1/ L.. 

• 
C BS-MBS 
G E tl 

IS A TWO-WORD TABLE FOR FIE LD- SEL ECT 
I N ( CI SO) , 14 ( OtiES), 1 7 ( GF'I':OU T), 2 4 ( RE) 

ADDRE S'::: I tiG 

0 (! 
(I (I 

OD 
0 

,, , . 

(J (• ~ ~ 3 
1)(179 4 
007 95 . ., ., 9 6 l! IJ i., 

S j:W £ 
SAVE 
G E ti 
FOR 

P ' IN R7 OC! 007 9 7 
P fN R~ ,... "'!lf~ "' !tt'li' "" 'M~ , , , . c. . c. . . ~ . . ;..,vr; • 

.. / N C ~1ES 1 ) •1 2 ( A~P ) , 14 CTRNA :O , 1 5 <L OG ) , 1 ? CG PROU T) , 2 4(R9 ) E. 2~ ·~ :.::.: • • w -. 
ST RING? R BYTE US E PREVIOUSLY FETCHED ::OF' D I N R:B 00 0 0 7 !19 

GEN It! ( CBS 1 5 ) , 1 2 ( A S G P R ) , 2 4 ( R B ) , 1 4 ( T R t·l A ; , 1 5 ( L 0 G ) , 1 ·3 ( 0 P F: 0 U T ) I) •.: (: D 8 0 0 
EQU • X ' 200 PAGE NUMBER E . 2~•-~ • ~•~ 

B CS ENTRY POINTS 

ENTRY ' PCINT F OR STACK-JUMPS AND JUMP 
SAMPLES A REG rD R USE i Y COND!T I D ~A L 

ORG X ' 15 

IF > 0 • 
JUt·1P . 

GEti IF'< S:T KJl ) d·'SA , 2( 1) , 12 (A $GF' R ) , ;~~ 4 <RO ., , 1.-l(TRNA ) , 1.5cLC•'i) ! 
CT FQ, SF0 , 7CSSALU ) . . 

BtS . ENlRY PO IN 'T S fOR RELATIO NA L/LDGIC~ L RD UT l NE S 
FLAG QU OS S ET OR RE S ET TO r :_AS W~ICH ENTRY WA : TAKEr! . 

OR G 
~ E •• u ,,, 

ORG 
G Eti 

X ' 1 4 
I N ( R E l 1 ) , 1 2 < A :$ S P E C ) , 2 2 ( A Z E R 0 I , 1 4 \ T •;· ti A > , l :S < L 0 G ; , 

C~F l, SCO 

X ' 1 6 
/i'l r. R E L 1 ) , 1 2 <A$':> P E C ) , 2 2 ( A 0 :-i E S) , 1 4 ( H : :1 1~) , t 5 (;,. C G) • 

c;.; F t . sc o 

BCS E~T R Y - CH OOSE BE TWEEN $D01 AND MATH/S O~l'/ INDE X . 

DRG 
~ E •· u 1 ·, 

X • 1 7 
l f CZD OI N1),FSB,2 < 1 ) 

BCS ENTRY P O iNT DOU!LE WORD INTE GER ADD AND SUBTRACT 
BEGIN f ET CH OF SEC~ND 8PE RRN D 

ORG 
GE N 

X ' 1 C 
·' "' ' I""' • ' I'P' . ... r:.l . , •n ( ~~~MIR ' 'f M~~ c , .i. 1 • • ur..,_ ·' 'C'" C..l l ~· 

MAiN ED DY OF MI CR O R8UTINE S 

ORG 

fiELD SELECT ENTRY P8INT fOR STA CK J~MPS 
CT~: r s MICRO MUST BE ON RN E '!~N MI CRO RDDR) 

STA RT FETCH Of S TRCK POINTER 

~ E •. 
o.J " 

, .. 1 ... C"' T ,, J .... ) .. ' · / ,.., r- ,. "" L 0 I ·.. 6 " ..... r- ,.. I' ) • .-. " - - ~- ... R ) " • ( ... • ) ttl ·., ..:• t-.-:. !I .L I..I \,w r ~ "" V .l " '- · ·• c. n .. • J.C. \. H~ )r, 'C.'"'t .~ ~. ' 

' ' '""''"' ·-' 'J n ,.. 

_.. o 4 .· Tt"\,.lf"'\ ) • C" <' I M.- ~. 
1_ • .1 •• I ' I 1 M ' j. _ I \ l_ U I.J •' 

CALLING SEQ :JE NCE : 

T t l ," . .. ~ 
I IIH.t . 

· - ... - · ·· · ---· ·-- - --- .. . ~· M . .... · ·- . .. ... ... · ··-~ .. - ........ .. 
. ..... ... . _,_, . ..... ...... . 

E ·:· "" ,.. ,.. '" . ~ ~ :..: • '- • • •• • +t'. ,..; ~ v. .,, -~ 

E ..... .... ... .. : ... 6</.'..: ~ -. c ··· · ... "'; ..... . .,. , ., ;o;,r; 

E -:. e ·.:. · .. · ·~tt~.t..' ..:.· • .. • '- • • • • • • • ;or. :f' • 

E <=' .. ., "" ... ., ~ "" ~ • '- !t . . -,·~ .. • ,, . ,.. .,.,- .. 

,-- ~ ... . fl ~ ... 'oil( :t' ~ -c.. • c. .-. ...... ~ ..... ·- . ., ;T. 

,- :, '....: •,:.• · ;; '#! fl ». l.' M 
~ • 1 - ~ ... ·~ '\ ; • N • ..,;. 

,- .- . ... ·..: ... ' 16.: 4t :.to. • :..-
~ . c.-.......... H ~ . T. ~ ... 

E .-. ~ .... ,. ... .. .M :u ~ • c. ... ... •. . . 

~ .- . ... :..· ._.. ...... '"" :.a: :.. ' 6< 
C., • C. ,-._. - '• ••• ~ oh ,..., 

E • 2 ~ ;(' ·~ ;: 1 !)' "' l' 
c:- ::· ~ ~ :~:t:~ ..... ~ -. -· 
E .-, ... '+' f'i ., .... ·.: ..: .M 
- • C. ,.,... • •' • '" ¥; •" • oT 

E .-. - ... .. ........... ·-= ... . .::.. "" ·· · ' 

E ., .., , .., ...... ~ ~ 
• L, r .. . ~ ' 0 ' ' • ~. ,"?"; 

,.. -=· .JJi. ~ ~· !· .... :.a: -..; :..: r .. • '-- v. .. . ·' ,.. , .T 

..- ,... _.:. . ... .... _. ... * c. . c. ~' ... vw~ .-. 

E . 2 ~> ·· • ,. .".,,., . ., 
C' ~ ~ · ~ • ...,w ... . ' - • C:. ;or, ;w, ;r;::r ,.,.- ...,.. r . .11: 

[ .... - ,~ .. ·~~ ··M ~ • c._ ..: ... • .-: '9; ~ ,.; ~ 

- .-. ~ ·~~· ( .. .. '.a./.' !:.. . c.: .., ·· .. ,., /'I'; ' 

r"" -=· ~ ;, . 11-. .... t/ :&" ..w ·~ c:. 0 '- • • • ,\, ... • "':'• .v; .• 

E =· ~~ ·~~ "' tt'-~ • ._ .v. ·" ·· ;~ •. ;~~~; .... 

~ ~·-.: ··- ~ .... ... ~ ... ·• '- • '- • • • • • • • .T. •• 

C" -.o d_ :~:t t'~ ... · ~~ '- • c. ... . • ,. . ..... .. 

E ~ - »-":.....'. ""C' W._ "M • c.. ;or,. .- . ..... • ... • ., . -.· ,Iii 

!:"' :- '.-.! .,.. •• • ._,.. .. '!'t -.: loo· 
,_ • '- ;'i'; • .. .l. v , • ff ? . 

E -. w :..: :•\' #! • • • ~ )It'. * • t'.:. .·0' • • • ••• ~ . --.. •• • ..... ~ 

E <=• '* .•. ' i L .., ~ "" "" 
• ... ;To • • · • ' ·~ ~ ,.; ~ 

E .... :!II! .... '•f et ·...: ... ~ ~ . . .:._ . . •'' • . . .... 
r- ~ ·...: .. , .. '!-'lo<'Ol "'-1 !.¥ r.. • .:,. ,-.,, .... ,tt: ' .. ,. · ' •• 

- ·:· .....: ·,. ~· · .. v.t-..r-...· 
~... • '- . ..-; ;r. 'v,. ~ 

E -· ·~ ~ .. ~ ·~ ... w w • 1.:. "' "" • • ...---. v •• .i!;\ F. ,... ...... ........ ¥'- ~ - -t.. . t.::.""' ' ...... .., .... ......... - -:- .- .... ·:~ -.. ~ - ., ..... t_ • t~ . . •. \ l .. 7f' ... . ~ 

~ .-, ..: ... .. ... :.... ':'( ~ '1(. \to' r. • c . . ;, ....... h • • ~ ..... ; 

r- .-0 ,. · .. :..-....: w , w- ·M r • o· ." • . • . ..-. ~ .,, ... ~ . -
,- .. , ·...: ~. • • 'f>: ....... - ·~ !:- • '- . '!"' • .~ .v.; v •• ?" 



~ .... ... 

. . 

£.~ YDRTE~ LISTING 

OOE 7 674031C000 0 00000 

::JO ES 
' 

OOEA 

6750324000000000 
! 

OOEA 074804060JOOOOOO 

OOE9 
. . 

OOE9 57~832C021A80010 

OOE B 
OOEB 0168090404000000 

OOEC 0490 0 904 04000000 

OOED 0770008024A9001F 

S!50 
851 
t'\1:"~ 0 .._1 -

853 
854 
S5 ~ 
.... .. 6 0 _ , 

S57 
.... .. 8 C• ..... 1 

8~ '3 

8 60 
86 1 
862 
863 
86..4 
865 
866 
S6 7 
SGS 
86 9 
'=" 7 0 ..... ( 

8 71 
872 
873 
8?'4 
87 5 
87 6 
877 
878 
879 
88 0 
881 
8S2 
~'83 
'"'4 C•O 

886 
QOO vvv 

8 :':! 9 
890 
S'H 
8'92 
"'=I~ o • .:> 

8'34 ,. .... ... 
C• ~ ...J 

896 
897 
n , ..• ,..... 
0 :-· 0 
0:.• •':' q "-' ~· .... 

g.) Q 
9C 1 
902 
9 1)3 
•:)1 ;j 4 

90 6 
907 ,... .... ,., 
~u o 
90 9 
9 1 0 
.... 1 • ;; .L 

912 -.. -. :.' J. ._:.. 

..... . ..., 
'," ,1, ( 

318 
OOEE 078A 440300 F"8000 1 ?19 

OOfO 

q ·:-" - · '- \,I 

921 
0 ..-. ~ .. ·· .... c. -.... -,. c. ..:-
.............. 
::0 .:. ~ 

OOFO 07980403209 0 02 1 0 927 
~-=-~ - L. ...., 

GOEr 
OQEr 

l'J77S0406A0160110 

07900406QOOG000(l 

., ' 

• 

q -·,... • c. ::;o 

9 .3 0 
-:' ':• 1 -" ·-· 
, ·:· ~ 
... .. •• ·..J 

"=' ":• .., ... ·-· ~ 
... ~::' .j .._1 

;: 3 6 
q .... --
-· ,;_, I 
~· .... . -. ':'·' .,:. C• 
,.., .-. "'"' 
~ . ., .. .... .. 

,.., •• f"\ 

::· •r • .. • ,.., ... .. 
:.· "1' ... 
;· ..... .... ::t "'t c. 
<':! of ..-. 

-:7 ~ ·~ 

!I 

• • 
!I 

•• •• •• 
liHI 

JA Gl 
• • .. 
JAG2 
•• •• 
!Ill 
ll!ll 
!I !I 

JAG3 
ll! 
!I 
ll! 

JAG4 

ll! 

!I 

"' ll! 

JAG~ 
ll!!tr 

•• •• 
ll!ll! 

JAG6 .. 
!I 

• • 
!I .. ,.. .. .. .. .. 
!f. 

• .. 
• • • • • .. 
:t! 

• 
!f. 

• 
STKJ2 

!I .. 
• .. 
S TK ,13 

•• 
ll! l'l! .... ... 
)I: J!l 

F'SH J l 

.. 
"-
• 
ll! 

PO P Jl 

"" . ":'. 

POPJ2 

• 

• 

FPP&.JCS PROGRAM PAGE 10 LI ST ING PAGE ( 49S ) 

DATA 
DATA 

0105125 
<JUMP ADDR IF A>O> 

TE~T IF" RO &.JAS NEGATIVE; IF" ~c, 
CTHIS MICRO MUS T FO LLOW STKJl) 

tiDT >O SO JUMP TO EXIT 

GEN 

TEST IF RO WA S ZERO; IF sc, A NOT >O S O JUMP TO 

GE ~i / TC~G3,JAG6 ) ,~(FT ) ,7<A LUZ) 

A REG IS > 0 
IF ADDR UAS 
<TH IS MICRO 

SO FETCH IN S TRU CTION AT JUMP ADDR; 
I ND , FET CH ErFECTlVE AD DR; 
MUST BE ON AN EVEN LOCATION) 

ORG 
GE N 

ll+l 
/N(JAG4>• 1 0Clr$M IR ) ,6(M£MC ) 

EXIT 

TEST 
ALSO, 
DRG 
GEti 

Ir ADDR J.J'AS ItiDI RE CH IF" S O, BACK TO ~ETCH AGAIN 
SET NEW P VALUE. 

• -2 
/TCJAG~,JAG3), ~ (rT),7(M I RS), 

Cll <ESSP EC), 23(MI R ) , l4 <T RNB), 15CL0G), 1 3( PDUT ) 

CONTINUE RESTART CF PIPELIN E AT JUMP ADDR; 
E XIT TD ROM. 

ORG 
~EN 

ll+l 
/ P CSS3 M) ,7 CPJMP$),TF 0, 1 3< IN CP) ,1 0<IF$P) , 6CMEMC $ ) 

tXIT TO NEXT INSTRUCTION IN SEQU EN CE; NO J UMF : A NOT > 0 . 
CTHIS MICRO MUS T BE EV EN) 

/p f ~~,,.., ., 'P IMP ··~ '• .,..,.0 ,.._...:.a.;.n .. ,,'\ ·-1 'T ··' · r · ' 

REENTRANT SUBROUTINE CA LL/RET URN 

RETURN -ADDRESS ·rs <"·T"'CK 
.. ;. ' l"1 ' · 

Rl CB REG) CONTAINS ADDRESS OF STACK POINTER 

SA MPLE MICRO rLOU: 
DIR FSHJ~P : ST KJ1,STKJ~,STKJ3,PSHJ 1,P SHJ2 ,PSH J3 
IND PSHJ MF : STKJ 1 •... ,STKJ3,P SHJ1 ,PS HJ2,PSHJ4,PSHJ5 , 

FOPJMP • • 
P ~HJ ·· P '~H ''"' ...:. . -=· ' .,:,. -· ..:· "' T" '1 .... ,-v ,~. 
.;:;. f'....J J\o) Jr-.. .... c' ·:"'- T 1.·' 1 .-, t"' n r. 1 1 p D r, 1 ·~ p n " j ··• ..:>I 1'···-·W !' i u r ._t ',

4 r ._;.::, ' LJ I- . .. ·) 

CALLING . S EQ UENCE: 

SAVE 
ALSO 

. 
01 .~r.o,"' IJ ...J i:. ...J PStfJ MP: JJA TA 

DATA 'JUt1P ADDR) 

POPJMP: DATA 0105 065 

CON1E I'ITS . Dr LC C 
SAMP LE ITS S I Gtl 

P+1 
MiD 

I Ii RF; 
ItiCR P REG. 

GEti / N < S T K J 3 ) , 1 1 ( 3 $ S P E C ) , :~ 3 ( M I ~·' ::0 , 1 4 ( T R H ?. ) , 1 5 ( L 0 G ) , 
C17 C GPROUT),24CRf" ),/( ~ SA L Ul,13CI NC P) 

ri E w INITIATE S TORE Dr 
ALSO F"IE~ D SEL ECT -· '1 ; L,; 

STACK 
DEC I DC. 

POINTER; 
IF PSH .Jt1 P F. r •'"' t•,•, P .~ ~ . . 

GE ~f I F < P S H J 1 ) , F ~ S• , 2 ( 1 ) , 1 0 ( 0 S $ A L U > , 6 < M E l'i C ) , 
C l . ..,.,, .~ GP .... ) ~ . . .... , , 1·~ ·- TR''A) 1"'fl0,_., C_', P1 -? t"'-.. !I C.o...; · .• r .. J.}, . ~t. , 11 ,, ,, .,.,l .,._ I.J,I 

PR OVI DE UPDATED ST~ C K PDIN~ER F OR STQRE ; 
I N 1 T l A T E S T 0 f<~ E 0 F '< E T U F:: t·l n !.: ~H<: E S S; 0 ~l 2. T A C K • 
< T H ! S M I C R 0 f-1 D DR T1 :_::; Y :HE E '·.1 t: l'l A tl D P 0 P J 1 M IJ ~ T r 0 L L 0 i..< P Sf-: .J 1 ) 

DRG 
llEN 

"' +1 
/ tl ( F' ! H J 2 ) ' 1 0 .-: 0 :S $ R L ~J ) , :S ( t1 E !'1 C ) , 1 1 ( B $ S P E: C ) ' 2 3 ( ~~ I F~ ) ' 

C 1 ·• ·· DEC..,.' 1 ~ . ( .~ .,.. F' ' . ,.-. . .-, .-. r ' 0 ~~'- , .. ' 
.. t '·· • P , ' ~-:-. '·· ... l :;· ~ ··~ ~., .' :t .:.. ·::. ... R : . . · . .. :· .. · 

PR~VIDt U PD ~~ E D STA C:C PO I N 1. ~R 
! NI T !A TE F ET CH DF EXIT ADDRE S 3 

F nuR ~· ~~"'E · ·~ IL!rt.' 

F F:0'1 :ST!::.CK. 

GEN I ""' ... F' " r I ·""'' ' • "' .... ,, ,- ,... t.1 ~ ..-. ... ~ ( M E .., L- ~ - 1 ( n ,. ~ ..-. ,... ..... ... ""' ~ " ""' T r-: .... 
I 1 \ , t.J .J C. ,.. !' J. 1,1 '., l. I r .';" 1'1 .:. ' 0:. ,· :t f.:: 1' 1 I I ,J ' .-. .._ r,> .:::0 ·':- I C J,.. ,. : •=· .,:) 1._ "l J. , ... , • ' 

C 1 ll , . I "' C "L'Io .... 1 t-= .... 1 · : :: "·" 1 ... " ·::· f ( · e: ·~· ::· E ~-· ") l ·::· "=' f r·'\ ··;o r.- '=.• n ., 
" '• i l c; .;- ~..LJ "\, •-· :· . 1 ;!l ~:. .. -. t"f - o,_, ol ,_. "·•· "- '•"'io' w , ,.. I"•, Y• 

" ,.., • .. r ,., , ... , .. 1 r ,.., n n R ... ~ <' ·~ ~· ...,.M J. : U~ C..t·-... M . C.. .. -: • ..;:. : L' 
t"':: f~ ,...., T f 1 r-
rl 1~. r:. l ·I C.. FR tH1 ... ,,-""1n r····· · 

rt C.. f L 1·:. I ' 

RES~ART PI PE L J Nt A-r EX I T ·" ~! ,.., 1:' t:" ·~· '" .., ~~ 4 , .. r._ ..,.: . ..... 

G Er"l 
!lr.- 3 
/N ( P0P.J3) , 

r. 0 r,· '· .! ~. 1. 1.1 E P • P " ' I t' E ., • . .,. c· "' T t ' P ' - . \ ... L 1- .,;:.• , :('~. J .. , 

EXlT BACK 1 0 RO M T U DECOD [ t ·1 ;::- ~.,· T ' l ..... I t·i <"; ·r P. U C T I 0 n . 

E • 2 ''h~ ~ • '1!' * ll! * 
E • 2 '"' '' :+= =t= ~: ~!:+: :+: 
E ·=· ~ ~' ·.,;. ... , "" "' ... "' .. L- ~ ~ l . ... . ;>!'c. ·""' ~ ;To 

E .... "' .. . ,,. '"' .,. ~ w -• c. :;r. ~..:· • • ~ • ... ·"'· : ..... ;v. :..:: 

E .--.~:~-.. w~ :~~-~ • c. ;or; ;'!": ;or. ."'f: ,"?'; ;op; :'I": ;>1\ 

~ .-. :.: :Jr~:..:~w-.~ c. • c "'· ... 1, • • .. . ..... ...... . 

E .-, ?f.;:.~o::...:w:-..::..c)lfl(:.t.: . c ' . ····· "'~ ..... ............. ... ... 
E. 2*** '~ ;(1'*~ * 
,.. .-. w ·~w :«~~;ct:M t.. I .:: .Y. . .... · • ' • • • ' • O'ro 

E .-.*·,.~ -~~-.."' • c. ;or. .-• • ;os ;v; }P; ~ ... ;"!'; 

,... ·"'l :A' ~ :.-..: :...: :ow: ~ :~ -r_ • C ;opo: .-.·, •'I , ... ,-;•, • ,-;-. · '<'· 

E ., ,., .•. . .,.., ~-·· -• .:.. ;v. .i·: :· .... ... : :'f·: w. ;,.; :9; 

E ·::. ~ ·.:,: .... ,, "' w ~ ,.. 
• 1.- ;.,.; • I • :tJI, ' • •7 • • • , ,-. . .. 

r ·:> "' '<-""' ~ ":' '"' !I< :+' c.. • '- ·"" . . "<; ;o-; ... • . .. • • 

E ..... lilt. ··~ :.1'1' ~ ·~ - ·~ ""' • a::. ..... .... . . . . ...... . .... :'11'1: ;t;.. :.-; 

E .-. "' ,, . ·c ~ . .., ,. "" ~ • c. .~ - . I: ~ ... ;.,-, ... .. . 

E ~ "' "" .,.,. "' ~ "' "' ~ • c. ;v; •'"'· .I. ;'t"; ·'· ~ ;,.., ;tf<; 

r- .... , :.tit. !~ ·~.: .. ! ·~~:.: -. C.. • 1::. ."7. ..._ ,..,.. ·"'- ,..., M ,...., ;op:;; 

E ,-, "' ,., ,,. ;~· - ""' •N ""' • .:. :... . • !i . • • :.; ~ ;'!": :.:: 

E • 2 ~ !-: :-:·: :~ '~ ~ ~ ~ 
,.- .... .• .... w. ··~ ~ )~ ,.., ·~ c.. • c ~ ... . ,., ... ; ,v. .... ,,., :.>; ,..,; 

E ':• :+: '* :.: 'I( :t; ~ * ~ .. '- . . . . ..... ... . ... . 
E ~ -~· ··· "' ·~--~ • .::. ;,.-,; }t>: ;.,.: •" '· ;~ ;op; ;., :"!': 

E -. :.'; :•· :.tr :• :.11: 1111: ... * • c fol; • .,., ,, • ••••• ;ov. ~· • .... 

E ·::· ~ "' "' .. '" "" :..: ~ . ~. ~ .. . . . . . .. ~~ ~~ 

E ·::· :M ~ "" ~ w :M '" -• L- ;y, ,T, .•t, ,\•, , .~ . .. . ;'I'; 

r ..-.- ;., ~:..: · .. -~f.. • G. u; : ... : A; ;.., ;.;.; ;>K ;>o<; <'~'. 

E. .. , "' .• ~: ' ·' :,; ~ .,. "" • 1:: . .. .. . .... .. · . •.• "" . . ,..,.; 

E. • ... , ;.o.o .... : '-:J. ·...: :tf. :....: :...: :...: .:: .: . •. · . ... ·•• . ... ·'"· .'!·. •'"' 
, .. 
c.. • .·~. :• '-·' )'o' :..: •..: )"" ~.: : .... a:, ··t' • • • • .·r . .... ,...., . "" b ·. ,.,.. 

E • 2 * ,., ~: :~: ~ :<!' ""' :« 
r·· ·:• . .., ,.. :.·: :t-' ~ • :+; '!It t:.. • L- .,..; ..... ,., . • ~ • . . • ... • 

~ t.:· ~ :t.:~ :!.t:->: ~~ ~ 
'-· . --
E • 2 .. '!. ~: ~: :« f: ~:!!!: 

E . -=· w :.:: ~: .. : .:..6.: ~ ~· :A: ,_ . .. . .. .. ..... ... .. .. ... 
- ·=· lM :1-f :lol!' :~ ~ :M ~ :a t:.. • ,_ ~ . • . . .... ~ ;'Ill'; ;'II'; 

E • 2 ~ ·~. : .. ,. =~ :~ ~ ~;..: 
- ··· ..,;····~···:t.; • 1:... ;::: ... :7. >.·. ~ · ·· ' 

E - - . . ,. ·~ .... .._, ;os ~ . ·:.~ ;o;t · ' · . ,_ 
r:" •::• ;,)'; ~: ... 'I ' ' -'J ~ .. of!: ,_ . '·- . . . . . . . . ... . 
F.. . ... :.If ... · -:· ~ ~ :~ ~: .., . . .:. ... . . . . .. . ... .. . 
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1 1 LISTING - PAGE ( 49 9 ) 

lf.+ 2 ORti 
G£ti /p ( S. S 3 M> • 7 ( P J M P S) , 6 C ME~~ C $ > , 1 0 < I F$ A L U) , 1 1 C E $S PEC ) , 

C 2 3 ( M I R ) , 1 4 ( Hi C B ) , 1 E. ( CRY 1 ) , 1 2 ( ASS P E C ) • 2 2 ( A Z E F.' ( l ) , 
Cl3(P OUT> " 

PROV IDE RETURN A~ DRE~ S FOR STORE Oti S TACKi 
CHEC K IF JUM P ADDR ESS I S INDIRECT ; CNOTE , S IGN 
~A S SAM PL ED J ACK AT STKJ2 . ) 

G E tl /TCPSHJ3 , PSHJ4) , 5CFT) , ?C ALUS ) ,1 2CASP) , 
C 1 4 C T ~ tl A ) , 1 5 ( L G G ) , 6 ( SPEC ) , l 0 ( W A I H ID ) 

SET P TO JUMP ADDR ESS ; 
R E S T A R T · f' I IP E L I tl E ; . E X I T B A C K T 0 R 0 11 • 

Of JUM P ~ID [IR 

GEN /P(SS2M),7CPJMP$),6CMEM C$),10(1F$ALIJ) , 13CP8UT), 
C12CASGPR),24 <R F), 14 <T Rt1Ah 15<LOG ) 

FETCH 
<THIS 

EFFE CT IV E .JUMP A D DRE ~S US IN G 
MICRO ADD R MUS T BE EVEN ) 

lli+ l 

INDIRE CT PO IN TERi 

• 
ORG 
G E ti I tl ( P S H J ~ ) ' 1 0 C 0 F SAL U ) , 6 ( f1 EM C ) , 1 2 ( A$ G P R ) , 2 4 < R F ; , 

C14 Cf RNA),15 CL OG ) 

W~IT FOR EFFEC TI VE ADDRE SS TO ARRI VE; 

DR G 
GEt! 

CHE CK 

• -2 
IN CP S HJ6 ),6CSPEC) , l0CWA ITMD ) 

IF ANOTHE R LEVEL OF I ND I RECT 

*+1 • 
D RG 
GEN /T C P S HJ3, PSHJ4) ,~ CFT) , 7CMIRS ) , 11CBSSPEC),23 ( MI R ) , 

C 14 CTRN B), 15 Cl.OG ) , 1 7 CGPROUTh24 CRF) 

RE LATIONAl/LOG I CAL CO NVER SI QH ROUTINE S 

T ~D S ING LE PRE CI S I Oii FL OA TING POINT NUMBERS ARE CO~P~~ ED. 
F 0 L L 0 WING 0 P T ' 0 N S ARE ALL 0 I~ ED B Y H: E ~ E R D U T IN E S : 

1) JUMP IF SPEC ifi ED RELATION METI CBCS X'14 ) . 
. 2 ) TEST, FOR SP ECIFIED RE LATI ON; SET k TO ONE S If 

REL AtiO N MET OR TO ZERO IF NO T ; CBCS X' 16 ) . 
3) T I~REE ~AY BR~NCH ON LT ,E Q, AND GT i 

< ECS X '14 DR X ' 16) . 

PARAMETER 
0 
1 
2 .... .:, 

4 
5 
6 , .. 
I 

riELD OF 
NE 
EQ 
LT 
GE 
3 WAY 

- 3 ~ AY 
- LE 

GT 

B cs ···s P EC IFIE S 

BRA~lC H 
BRA~iC H 

REGISTER USAGE: . -

RELATIO N 

. R$ - ADl)R OF FIR ST OPERAND 
R9 rlR ST WOP.D OF FIRST OPEP.AND 
RA SECOND WORD OF FIR S T OP[RAND 

'" OL' 0 "·· · ,· ..... ... .. ~· . 

TH E 

E . 2 * ~•-~ lf. :« '« 
E.2 • :t!K:t .. J!~!tf. 
E , 2 .« :t. :.. "" * ~ :.. lf. 
E • 2 l!C~ ,.- '*- :« :« :« ;l 
,.... ~ v::.· ,. r~:cllllt--t.. • c. ,"<¥, .... ,., ....... •"'" .~ ~ 

E ·:> ~ ~-,~ ., ~~-~ ~
• '-- ,..; .'I • • ,\, ;r, .,.. ;v; " · 

,... ,.., w • •.• • •,,:. ~ w """' !A! r_ • c. }? • • •• -. o'f'; • • ~ ;<Pi 

,- .-. * ~ ..... 41: :ti ~ :..: :e: :t: L • .::. ..... •· ""' · • .. , ·'"' . . , . 

E .-. ~ .. -..~ -~w ·M , e, ;Y. ..... ;'l"';;>r;:.. ;.: 

E ..... ~ , ~ >· ~ -~- • c. .v. •• ~ '}f' .... \ ;y; :..: ,.; ~; 

E. 2 « :.t <t :t:·~lt.* ~ 

E . 2 *--t. « "tt~J'- Jf ~ 

E , 2 :« ~ ~o~ ;eo !ti :.. :« 
E ..... _ , • . •. ,.. ~~. c. ~ .f'. ·"· , f', ;,-, .,.. ;T; • • • 

E .-. )f. "' )t" ,.. * ;« .. )f. • c. . . ... . . ' . . .. ... . . 

~ .-. ~ ·~ · ·"' -~"'"' r_ • .::. ,-.., ,...; ::. ..... ;v. ;or. ; \'; ;<IF, 

E • 2 ll! "' :,; '*- .•. * * it: 
E . 2* " ll'lll:I'!O::« 't' 
E -=- -•· ,.~ ww"'~ • ..... .T. ... • ... - .... ·"'- i'l': .... 

• ::' )f. ;t; :~ :It' ~ ll( .., * - . -
E -. w :• w ,., MWW "' • .:. •• ' .@!! :'r ~ ,'?; ;y, •• ' ;or. 

E -:· w. ·N w~ ·~--..~ • '- ' ... . • ;"/", H' i'9i • •• ~. 

E.2 •.., 11 :00::t!'l::« !t: 

E . 2 ~ ·· ~: :« ~ ~ ~ ~ 

E .-. :.a.: "' .... ; li6i! .,. 'It -. c. ~ ...... ,.-. ...... ... ~ 
~ ·=· ... "' .. ·~ .., ~ = ·~ ~ • '- ;tP. •• ,., .v. • ,..., .;"!'". :"'> 

~ ·=· .. . , .. ~ :1!1 l~ ta: !...: -l.. • ~ . ,. • • • .. . . _,..; " ' 

E ·:·W '<;o~"' "' "' * . .... .... ~.-. .. ..... ~. 

~ --. ~ ,. ... ~ ,.,~ ,..,:.: 

t_ o C, .TC. • "' ''> ,'(' I • ,¥. • ' 

E. 2 ~lf ''I( 'O' ~ .. ~:.: 
E .-. ~ M- .... .. ~ • 

. C. i"f'. T'O ••• ~~ 

,.. ...... 14' ~ ..., :e· :« )t:' * :.: c. • c. ...... ·. ... . ... .. 
.- ·=· W :&<!i:ettl ~~~ 
t. . ~· ·· · ·· · ""- · · · ·· 
.- ·c·~ .. ~ :~ ·~w~ = . ... • \.,. ;w. ,no; ... ,v, ;v. + ; ...... 

r- r.:..t:•~ A ',.' '""( ~W'A' r::.. 
0 

..:_ JV, .•~ •l'o • ,..., R". ..... ,1, , 

E .- '\l.' . .. .. • ... ...... .......... . 
• ~ T.·, ;· c o ,.....: ,•.T "'' 

E . 2 :¥. ?" ~~~ -~~ 

E - ,.. .• • _ ,. ~ -~ ~· • c' ..... :... "1-' . ... "ir ,., :.... 

E • :.. · • •t •· ..,. ~ . (:: !'1'. / lt. ~.:r. .. . Y. 

E .-. . .., . " ,.. .. ., ,., ~ = • c. . .....- 1" . •. • • • ~ ..... :.....-. 

E . 2* · "'t.'~i( )l!;e' 
~ ·::> ~ •• "" :~ " ·~ .., .., L • ._ ~ . ~ ;.-. . .v<: •••• 

,.. .-. !¥ - k- .,.,.. f ~ ~ ... c. . c · · .... . ~. 

E
-. -~,. .• , ... __ 

. c "' • .,.., 'll~ . ::.-. ·• 

E ~.-· ~ :-~ ~· ~~-.~:.: . . . 
E ·:· = .,. "' •· •. ~ <i' 't: • '-;or; • • ... "'· .. . . 

E .-. l!' ' '<\: • e: jf ,.. ~ • c. . .. .. . .... . 
E . 2 ·• ·~; 1fi ~ .• · ~ .: -.: 

RE DIFFE RE~C E BE T~~ EN OPERA NDS l AL S O S ET T8 fLAG R C" I E ·=· ·~ -- :.· ·-.. - ··· 1. - • '- • • , - .. •• ;,..- • 

RF ADD R CF SECO ND OPERA ND 
MIR- FIR S T /S ~COND WORD OF SECOND OPE Rn HD 
aPR - D T ' F E '""' E ., ,-. - .BE ..,. I I' .- •• 0 F - ·- . "' I .,.. ' ..... ~J •.• ,., I' 0 R' D.'=": • 

... I ' " • I ..... ~'"- J ,.., ·- ~. I, • L }.--~ R j • I ~ '- ._, I ' I v ~ -· 

r- .-. :..:,: ~, . . . . .. , ...... 
l.. • c: ·"· .. . .. " . ~· ... i'k 

f. ·:· ... ·• .... ·;, ._., 'i,; '1-: 91: . ' . .. . . ... .. . . . ' 

,.. .-. 'ft .,.. :..: ~· .. .,. ~ ""' ·:. . ..:. ... . '\ ,.,. ....... 
QUOS IF" :JN£ , T HE~! JU~1P I F ""CUH I Or~ NE T< :>ET A T E ~· ~ " ..• E -. "" .... , .. I . ,.., ~- ~ 11 1 1'.1 • ..: ~ .,. .... ; ., . 

CAU T IO N: T~I8 ROUTINE MAV N~T EE :; ~ ED TO t8 M P~ R E nc :JRLE - WORD 
F r ~:: E D P 0 l N i :· ~ :J !'1 r.: [ R s: :::: I r; ::: E r ~J !~· ~ A T S C ;.- ii E G A T r 'v' F: N U M B £ R S 
ARE N O T COflSl S: TEt\T . 

BEGIN F ET CH OF LJORD ~N E , OP~RAND ONE 

GF:i! ' "1 1' RF"' -· 1 0 f ~ '"~ M'"' '• "-rM [ •· ~ , I' I '• .., _ 1 •. C ) ' I , ~ 1 .;' .;_ 1'\ , ' 1,.' ., i' I ' , ;._. 

IF AD DR ES S 
SAV E FINA L 

W ..,~ ' ND'Rf· ~~ ,.., .;:. J. J. ' l· i • 

Ar!IR: 
LOOP TC 

< OR l ~1I' ADDR ) 

FE T CH F it!AL 

GUi ' T ( ... ~ • • R E ' ..... ' ... ~ T T ' ., - ... T R " ., 1 1 ( ... ~ <"' " ..... ~ ) '"' 3 ( •.• 1 ... ) f l • rt. t.. L J. ~ !.- .:,. } ~ ·-' ' l !' f' \. n l • ..> / ~ D ..;- •.!'- ~ !:. •- ' C • . , ., ""!', ' 

r.t4 ( T~•JB ) l""f ' ~.- ) } ..,.( ·- pt:• QJJi) -~4(~'" ' ..; I r: I . . ' ,,1 •, ' ' .• • '.J , J I , '.J . : ._ , ,• ;: -:,. ! .. ~;) ~· 

I Nrl i~TE FETCH OF 
<THIS MIC ~D AD DR 

..... ..... ""I'""' D .... H c•.:..r.. r 
M, ,<t"" .... E'c.' ,_, ~ i 

'"' '"' r- ~. A •• " u r c.. rr. 11 J.' 

E 1 o r • o. t ) 
\'!-J l 

SAV E ~O RD ONE • DPE R~~!D ONE 

.... I oM 
! .... IJ 

G £ i i , .. , , ,... .- ' c:- ) 1 • .• r • .- 4"" p c· .- "\ "' ~. ,· .... ., R J 
I I ' • ~ ,.._ l- ._,1 , l •• ,C ~? ~ c;. :_ I ~ .::. · - · ... ' I J ' 

..,~ ,.. I" 

.c; ~u n 

C1 7 < GPRDUT> · 2 4 ~ ~ 9' 

FETCH .... .... 
ur "D"D ... ,., M • . 1 r-

Uil C..' 
Tl•n 
! •.• ll <OR I r·1 r: '"ll"n ·., M L'~· -'" 

~ .-. "' -~ 2 ·- /":.. .f! ~ ... t.. • .:. ... .... .. ... - • 

E" . ? )t, ""'~ -~:e: ~ * 
:.- -~ :? :; ':'l ... i( '+; ~. :.. ·- . .._ . ' . . . ' 
t- .-. ~ .... : .. ·~· • •. w 1!' ._ .. -:.. ···· - ..... . 
•- ,..• W .411-..., fi'''!J~ -.t :.O..: '~ ... . , ..... . .... ... \ ..... . 
r :=· 'If -~ )· • · • '* ~ .. . - . -
, .. ·:• :,o.. • - · ,_ N .... 'f!! :t; r, • , ., ,., .., . . 

E 
,. __ ...., ...... ...: -. ·· . ....... ......... ... . . -

c· -=· -~ • :· ;( :. ·-. ·• • ..... . ._. .. . . .. 
{' -=· ~· ..... ' 'II." :..- w :ft ~ \- · ·-· ·· ,,.,.; .. ... ... 
E ·.:·'-!"~ ..... . , -·~~~ • .... • ' ~ .:t • 1'1'. • • • 

~ ·:· :..: 1( ... ' ""' -,.: ...... .....: '- • '-- ;'111' .. • Vv,~-.; 

,... -=- - ::....· <4> .. . ~ ..... -t.. • ~ ..... •r'- ) • ~. w. -~ .... 

\ ~·~ ·· ) .. • -..· .:?lt'~:!t' .. . :-. 

- -.~~.· :e· ~ ·M•·· ~· t. • c. ;or. ;,. • • ' • .~. ,..,., -~ :T: 
t- r. ~ 'io' ·...: N •• '!f :...; :.a.: c. • c. .. . . ..- ... ·' ,,., ,"(', 
,.. .-. -~ .:. '"" ~ ~_.c.. .. c . .v.; •• : .. . • • 1'0 ;v, .... 

r"" ? - :.., w .... ;- .. »..: ~ ,. . ,..; . . . •"'~- . ---
["" .-. - ~ -~· , : .. 'tllit"" -t:. • ..::. 7 .. • . . .. , . ,.-, .. , ... 

E :• .... / .,. U •• "M ~ "N 
.... 

• •• .I '' ,. , ,.; ... , ,v; .. 
r ·::· -w -..· ·~ w ~ w 16' -. 
~- · ~- ···· ... . .. . . 
,- .-, ::..f :O.o+ <#i!'llo:'#'IJ" '., c_ . ::. ..... - . ,. .. .... . ..... 
[ : · .. _. # , . .. •• .. '--- . . .... . .. 
~ - . ljl!: :.. .. ~ 4,- ,.. ., :..: c.. • t': . .• • • -.. ... . ... 
r- .-, - .... ~ ...... :t• ~ ~ 
~... • i ' ..,, ,. ' .. . 
, .. -::- ...... :.,: '«"' .,., .... :.0( ~ 
I . • 1 • .:or. • " • -"· .. . 

• -
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O~F C 07E80406800000001 03 B 
10 39 
1 0 40 
10 41 
1042 
1043 

OOfD 77E02ZC0 20 A9001F1044 
10 45 
10 4 6 
1 0 47 
1048 
1 0 49 

OOFE 07r805023 00 600081 0 ~0 
105 1 
105 2 
1 03 3 

. 10 54 
o orr osooo2802066001~1 o ~5 

1 0 ~6 
1 0 57 
10~8 

0 100 5808300000 0 000001 0 59 
. 1 060 

1 06 1 
1 0 62 

0101 &81031C0000000001 06 3 
1 06 4 
1 0 65 
1 0 66 
1067 
H68 

010! 78182E428006000F,Oo9 
1 0 70 
\0 71 
10 7 2 
1 07 ~ 

0 10 3 0820000020A900JA1 07 4 
10 7 5 
1076 
1 C77 

0 104 082800008000000010 7 8 
1079 
1 08 0 
108 1 
1 " '!' ~ 

l.i ·- L.. 

1033 
1f) 84 

~ 105 083002802~S6001A1 0S ~ 
1 0 S 6 
1 087 
1 08 8 

0 106 4868224000 0 00000 108 9 
10 '3 0 
1 09 1 
10 9 2 
1 09 3 

01 08 1 09 4 
1 09~ 

o1os o e 4aoo8oc o 6soo091~96 
1097 
10 9 8 
10 9 9 

0 109 786021C00000000 0 1lG O 
1 10 1 
1 1 0 2 
1 1 G 3 
1 1 0 4 

OlOA 687021C0 0 0 0 0000 0 1 10 5 
1 1 I) 6 
1 1 (} 7 
11 0 8 
11 03 

Ol OC 

OlO C 

0 10D 

Ol OE 

1 1 1 0 
1 1 1 1 
1 1 1 2 

08BA408004F1010E1 1 13 
1 11 4 

. 1 1 1 ~ 
OSBA4080 0 4~9010E1116 

1 1 ! 7 
11 1 8 

0 3 BA40S 0 040 7010 E 11 1 3 
11 20 
1 1 2 1 .. -~ 
~1 0:. 1:. 

1 123 
1 1z4 
1 12 , 

0110· 11 26 
O il~ 4SCS32400~000000l l2 7 
0 111 46CS2240 0 0 0 00 0 00 1128 
D l12 · 4SC821C 00 0 0 0000.01 1 ~ 9 
011 3 .4 3 CS31 CO OOOO OOOO 1130 

·. ·-

REL5 .. 
lt: .. 
!I! 

REL.6 

•• 
lr.lr. 

•• •• 
RE L7 

• • • 
RELS 

• • • R£L9 
• • 
I! 

REL10 
• • • 
I! 

REL11 

• • • 
REL12 

• • .. 
REL13 
• • • 
!I! .. 
REL14 

• • .. 
t::EL15 
•• •• ... 
•• .. 
Rf::L 16 

• 
ll! 

" RELl ? 
•• ... 
•• ,. .• ..•. 
RE L20 
•• 
!I! I! ... 
ll!ll! 
!!Ill! 

RL T 

REQ 

RGT 

. . . . 

..,.J NE 
TJ EQ 
T j LT 
TJGE 

• 

rPPUCS PROGRAM PAGE 12 L IS TIH G F•AGE ( 

GEH /N(REL6)t1 0( 0r$MIR ) •6 <ME MC) 

IF ArDR WAS INDIRE CT, LOOP BACK TO FETC H r iNAL AD DR ; 
SA './ E FINAL ADDR; 

GEN /T CRE L5,REL7 ) ,5CTT )• 7 CMIRS ) ,! 1C E$ SP EC) , 23<MI R), 
C14 C TR N B ) ,1~ CLO G ) ,1 7CGP RCUT),24<R F > 

INITIATE rETCH or SECOND WO RD, OP ER AND ONE; 
<THIS MICRO ADDR MUS T BE EVEN) . 

GE N /N C RELS > t1 0COFSALU),6~ M EMC) , 1 2 CASGP R ),24CRS ) , 
C14 CtNCA ), 16CC RY1 ) , 7(R OVF L ) . 

COMP~ R£ F I RS T TWO WORD S OF OP ER ANDS 

GEN ' /NC REL9),1 2(A $G P R) o2 4 <R9) , 1 1 <BSSPE C) o23 CMI R), 
C14 CS UB ) ,16 <CRY 1 ),7CSSOVF S+ SSAL U) ,T F Oo SF O 

IF OVERFLO W DCCURED , JUM P TO MAK E LT/G T DECI:ION 

GEN 

JF SIGN SET , THEN J UMP TO I_T STA TE 

GE N / T < RE L11 • RLT ), ~ < r T),7 ( ALUS) 

50 0) 

E. 2 • *•**••• 
E .... ~~~ 'If."' "'~"" • L: ;op; •• • ;"''lt •• : ;op: ~ <'1"1 w; 

E .-. ~ ~ "' '"' ~ "" "' "' • c. .,.; :'!". ..... i'l-0 .~ ,,.. ;., ; .. 

E . 2 :« '(:; ,, * ~ lU f. • 

E ·;;, "' , .. ,. . . ,,, ~ "' - "' • '- n: . . .v • . • ;<Iff, ..,.. ::.: ~ 

E ~ "' "" ,... "' "' "' "" "' • c:. :rr; • • • ,.,, ;,.; • .,.-. ;or . ...... ;v; 

E . 2 lr.'l'~'*' ••*-• 

E .... "" "' "' .* "" "' "' "' • .::. ;...-; ... ..... :'(": :.;; ;op; ~ ;or; 

E -:. '"'"'"' :.0C"' "'"'• (_ -.,; ~ ;.rr. • -. :v. ;..: :.: ;.: 

E • 2 liE i$. lOL'« • liHfi 

E ~. ·~ · .. ,., ~ ~~..., ,.. • c. :-.,.; :· ;"''; ;.:; ;or, ;or. ""' Jr. 

E .-. ,.., ~· '* "' '" '"' "' '"' • c. . . . . . . .. .-:-. . . . ;.p; Yo ;v. 

,.... '""'~ ·~ ~ !11( '"" *11111:~ C- • .:.;li'; : ... ..... : ... : .... ::.; ... ;JP; 

E :: . • :;< "' • ., ~ ~ :.0: ~· 
• ._ • • • • .T. ~ ·: ."''I': :"'{ :.: :or: 

E ::> ,.. ,.., ~ '"' "' ,.. ,.. "' • ·- "' ,..., ;.,., ;to ••• ~ lfl'. ;or • 

E • 2 • il f.:'H d( • ll!i 31: 

E ·::> "" ~· .., "' '* "' "" ~ • L. 7r, ;"!'. :.,. Yo ,,.; lit": :.: ~ 

E • 2 ll! lli. :t: 'tL.: w. '41: :.( 

E --. ~ ·~ > · =-· ~w w:.. • c. ~. ....-. ... . .·: ;or, ;oro ;v. ;"''; 

E .... ... ,..,.,-~ .. ~, .... • c. .T. :o!": ;"''". :.: +T. • .. ;v. ."'11": 

... .... "' '11 "" "" • . • "" ,.. "" r_ • r... ~ .~ . ;•. ;.>f.,:':!: ;'i; ;v. :9. 

E .-, w·" - "' "'"' '« "' • c. ...... ~ ... ,o; ; ... : ••• ;'fl, .... ...,.. 

E ~ .... ·j· ..., :.: ·.< "' "' ... • .:: .or; .-... ' ' ;'I'; ~ ... ; ;>t<, .")', :.,.; 

E <:- ww~ •··~·,. ., . ..., 
• ~ /'1', ;i•. ;v; , •• •·" ,. , .~. IV, 

E .-. "'- ll' "''li' "" ~* • c. ~. ;lj>; • ,. • ... • • • •• • - . :.... .tr. 

E ':!;t'~' ~ :'l '¢' !f. W j(li . ._ . . . . . . . . ... . 
E .-. - ~10~ "" "" ~ "" • c. ~ ;,., . . ;:\; .:• . ..... . . ·"'· 

IF riRST WCRD.S Or OPERANDS ARE EQUAL • 
UORD ; ELSE JU MP TO GT ST ATE • 

BtGI N F ETC H ~r DP2 S ECONE . 2• ~ ~ -~ ~ ~~ 

GE ti /T CREL12 , R GT) ,~CTT ),7 ( A LU Z ) , 10(0 F $AL~ l , 5CTESTT) , 
.C 1. 2 ( A$ G P R) , 2 < < R r ) , 1 4 ( I tiC A ) , 1 6 ( CRY 1 ) 

S AV E SE COND WORD OF OPERAND ONE 

GE ti I N<REL 13 ) ,1 1C B$ S PE C) , 23CMIR) , 14 CTR NB) , 15CL OI:i ), 
C1 7<GP RC UT) , 24< RA ) 

W A I T r 0 R S E: C 0 N D W 0 R D 0 r . 0 PER AN D T :Hl 

GE N 

CO MP ARE SE COND WORD S Or OPE RAN DS ; 
NOTE: DVERFL OU SHOU LD HOT BE PDS S IEI .. E DUE TO SNGL 
PREC I ~ ION f P rCR MAT. 

GE N /N C·RE L1, ) • 1 2 CA5C PR, , 24 CRA ), !l <BSS PE C) , 23(M! R ) , 
C • 4 ' ... " B ) 1 6 ( ,.. . .... " ' ' .,. ( ,. .~ ~· ' ' ... ,.. · <>· • • "' ' U ) ... ,... '' ~ ,... '' 1 '.:·. '·· 0 '"'r R D U .... ) J. ' ·~ 1,.) f t_. ~ I j, ~ ' , . .,!: • .:;. L.t •.• r ~· -r" ·!· ~ M t,_ ' I I' •J ' ·~I' IJ 1 

IF WO RDS £ QUAL• JUM P TO EQ S TATE 

GE N /T C R E QeREL1 6) ,~ CTT),7( A LUZ ) 

TOG GLE ~IGM IF OP ER ANDS CF I RS T WORD) ARE NLGAT I VE 
(THIS MIC RO ADDR MU S T BE E V Erl/ 

DRG ~+1 PUT ~N EVEN WO RD 
G E '1l 1 tl ( R ,... , 1 7 ) • ..., ( A_. G P R ' .... - ' ,..., .~ ) ' ' ' B • <' P c- ·-· ' . .., - . '0 F' ' ' , ~ ':... ... ' ... c. .. .... . } ~ ,:, .... ..... . .., . ' J. J. •.. ~ ·..:> ~- ..... , • ' c. ·=·· ' . ;·~ } ' 

C14 CEOR), 1 ~ ( ~0G),TFO , S F 0,7 CSS AL U) 

Ir S I GN $ £T, JUMP TO L T STA TE ; El$(. 

r E ,,, u ., , ... ' R' T R·-r ) =( TT) '? <. ·'" .. . ~. ) , ' ' L t U . ~ ~ . ' " . ~~U ·~• 

~A K E LT/ GT DEC I S IO N AFT ER CVERFLDW 
CT HIS MI CRO QD ll~ MUST EE ~ ~ EM > 

GF. N 

GT ST ,~: TE. 

SI G~i AL LT, EQ , DR G i BY L DADI ;l:~: F.:E WI TH - l ,;:) ,[JR 1. 
BR ~ NCH TO R ~ !- ATI O N ~ L CHEC K US I NG PAP nME~ER F" ~ EL D OF ~ C S 
CTHI S MI CRO ADDR MUST Bl EVEN' 

ORG 
G 

, . .... 
1:. 11 

G :::: tl 

G E tl 

l!+ l 
/F( TJ N£ ), r S9 , 2C7),1 2 CASSP CCJ o 2 2 CA ZERQ) , 

C • .. < D ... C A ) 1 "' / ,... r:> "' ,.. U ~ ' ~ • ' , .. E . ·r ... 1 ~ .- ,. ., / , -. ,.. " l " ·, J. .., t;. . J ,,. r., I,J , - I' U I I !' C ~· • .. J"'.. ) ~ i"' !..- ' .,::. r \.j .I •' ' ·~ :;, i'1 • 1_1 ,.• ' 

/ F CT JN E ) ,F S9 , 2C7)• 1 2 CAS S PEC ) , 22 CAZEP 8 ) , 
C14 C T RN A ) , ! ~ C ~ !) G )o ! 7(G P R DU T ) , 2 4 C RE) ,T F O , s ~~. 
C 7 t ~ •""LU' l ~ ' l Nr P ' , . ._ . ..,.M ., , ~ -..I """ .. 
/ r ( TJN ~ ) , F ~ ~ •. • ~.c,~ ,, .. l ~ c· e ~ PE C ' ~ ~ , A ~ E ~ O l ~ ,... . ~ ~ - c .. . ;... : • . ~· .' ' c;; .. .. ~ - ''· . ' 

C l 4 , •~•""" ) 16,. , . .., .(1 ) 1"' ·'·- ,-. .-.::J,. ... . , -.4 r r · r:-·1 -,- .- ... '" F O 
' 1 " •- · " ' ··· ·-· " , • i ', ;.J ; · ' '· '-' 1 •• • ' • · , r:. r.. . ! , r v ' .::, •.. ! 

C7 (S $ ALU ) ,1 3 ( 1N CP ) 

RE LATION AL T (~ TS 
TH ESE "I C RO ~ TES T F OR ONE OF TH E 6 RE LATI ONS 
BEGI N PRC CE SSIN G THC TH RE E WAY ER A ~ CH CAIF l . 
T H E ~ E M I C R 0 S MUS; T B C: 0 N A t'i 8 fl 0 ~: .D E L1U ~m A!': Y • 

ORG W+l ' PUT CN EVEN ~ [J RD 
GEN ITC R M ET,RN0 T) ·~ CF T ) ,7(ALU7 ) 
G E N ' T ' ~· "I! E T P. "' 0 ~ ' .: ,. •· ..,. ' ~ < '· ' 'J -· .. r 1 .. J'"':. ! I J . 11 . i ' ·-' '·. t I I :t o' • ;...~ :.~ ' ._:_ } 

GEN / T CRM E T, RN;] ~) , 5 C TT ) ~ 7 (A L US) 

GE N /T<R MET, R N OT ;• ' 5 C: FT ::, /(ALU S::' 

' ~.,· I "C"' )' J . :;. •• 11 'i 

E "' "' .,. . ... , . "' ... .. ... 
.. - '- :'t': ... •: : .. :1; .. . :or. ... :or; 

c- ·=· ~ ~.: :41C :..:~ ~ ~ :.a.· 
- • '-' ''""·"'· "'"· · ~ ..... 
E .... ... , . , . .ti -s· ... "' ... 

• .::. :.... Jl!t, • !-. . .... ;...-; ;op; ;v. 

E .-. ~ ~4: ··: l"'~ .... ...-: ....: :..; 
• .;:. • ..-. , , . ,.,.. ,.,... • .or. ;T; •""· 

r- ..... w:...::.·.·:,;.· ~)o<.'~:!...: c • t:. . .. .. . .· . ,•;•, .... . . ... . .... .~. 

E ·=· lit . .. '>I' ~ ;I: ~ .. )!o! . ,_ . "·· . '• . . .. . 
E .". "" ~.· , ...... ,,. "' ... ... 

• .... .1"1"1 ;'!' . .... :4': ... • . 

E
.- ·...: ·~ · · · · .. · • c. ~~ :-:': ~ .·:. 'f!! 

,- ""• :.t .,, '1.'1' <"< :t r.:.. • £;. ...... . ·.· . • ·•• ........ ·• 

c- -:,, -.: ::!· :!!$ 'Jt '!t· 'J.:. * :..· '-· . L.." . . .. . . .... ;"!"; ... . . . 

r- .-, . ..,.. ;.,.: :,~o: . .. ;.oo :.a.- '1.' :.:.; r... • .::. :?; r.•, .T • • ~ , ' .'I'• •:". , • • , 

r: ·~ w ~:: w '.{' ·,.;. ~ ·-,: :Oi;' 
..... ~ · - ... " ' J .. . . ... ..... .. . 

.- ..... 1f :JO , !f ~· ' <io: llo: :oiO :.'; i:. . • ~.: . .. • . . . . . - : .• • '!'. ,'\', 0 1'. 

r- ·~ :A': :I>' :.O.' :Ao: '*»' '~t: :...: (_ • c. ;;r. .. ........ . -.,.. ..... . •••• 

·- ·;:. 'pi' ·~ : ~· '¥. ~· .... -..:. :..: l- • 1. ..... ~ " • • • • • ,... ;,>"; ;•:<; 

r- .-. :..' ~ .: ........ ..... :w.; lol•' ·-= c.. • c:. . •. .. . .. , . . -~ ·""· . ,., .·:·. 
r- ..-. :A: :; :~ .... :~ • ._ :.r ~ :...: 
r:. • L~ •'I\ ;> ' .-~ ' _. • ' ..,, ·"'· •'"' 

t " . ;:. :a: :~ .. . ~ _,.. .... .. . 'A: 
.... • 1.- .... . ~. ••• ~. • ;oro;: 

,.... . .... :.-.:. ~·· : ,,. ·~.· .... 1e: :.~1: :,lo. l.' .. • L': .... .., , .~. ·•· .~ "' ·• , • 

E . 2 ~ :.::i : ;_ ~ :~ ~· :;: :ll 
,. .-. :..: -:.·.· ~ ~ :4> :>w. :lit :.: ['_ • c ;'Iii; --·· • • , ~ · ......... " •' • ..... 

E • 2 :~ ~· ::;;: :-~: ~ · ;~: ~.: :.: -- -- ~ .,. .. ... -- ........ . r.. • ;:: ~ . :-· ::: "· .:"2. '!:" :::: ::t. .... .-, ..... .. · .... .. ~ :.: ~ .. . i:.. • c. :-T. ':'..- :· . , .- ... .;.· ;.;;:, 

c;- .• . .. :. .• . ·~· .. .... . ... ... 
~- .. ;·:: .'"':: ' ;r,;., ;. • ,:': ;!'1 , :~t ;1!1: 

- .-. . .. . . . .. . . .. . ..... .•.... r_ • ....:. ;.,:: ·.!. '!;"' ... ~ . :If. :~·: :'= 
r- .- . ·.: .••. :... .·.· ... ~ ' ol(' •,s,; r. • c ..... .. , ·"• ., ...... ... . 
!-"' ;::- ~ ~ t; ·~.- . :J~ :-::: ;~,: !~ - . ·-
~.. • •• ::r! •• : :!..: ···; ' ->:' 8 ' •'' :a;;: ,_ . ,_.·. · . . ~ . . . . ....... . . 
~ .... ·~ ;.:.; .-~· :.: ':t' ·:;: ~.; • . : 
·::.. • ,:: . . .. ,\. .. . • • .. .... ;Ill, 

:~· .... , ;,~ .... .... :;·· '•4.' 'A: : · ·· ;,1,; c. I 1::. _. ' .t' ' ' • .,, •"' , ., ' 

L.- 0:::• .... :·· '(:' ; " :•i •• :n.· 
t,,.. • • _ . .... .. 'J.l: . .. .. . .. 

~- . 2 ;,: :~ ~ ~~ :··~ '!!. ~ :f. 
r · .-, * :-tt .,. . ... : .• . :...: ... ; :.e.: r. • ~ "':" ... .... ... ,.,.. ..... ...... ---. 

r•• ... , :!1. ·.o ~ :.- ,J: :N .... ,...: """ r.. .. c. . . . .... -. . ·'• .·. .... 
E . ~- : ·:~ !ii : .. · ~:: ·· ! 'f~ :~ :: ;t!!; 

:7" ·.:· ~ ...... '-'!i =!: ·~~ ~ :...: ~ 
' ~ • 1 .. • • . ... • ... . . .. ... 

r - .- , ·..: :"' ·..,, ·~·: ... ~ . .,... * :.....: r_ '" 1: ·· •· .·. . ..- ..... .... . 
·:.- .. ~. :~~t :;:- .... ·~ ·i : ~ •t ; ~ 
1, • • ._ . .. ' ~ • • ..... . 

,- .- , :,if; ~ :+' COo. ""'- :.• :J.O :.....: 
~ ~ i: . .. . ·. . .. . .. . . ~ ...... ..... ·"' 
... .- . ·...: . ...... !"' ' ..... :...: :...: ::...1 
<:... .. c. . '!'; • ~ •• ... . . •••• ;'!"; 

r- .· • '!I 'PO. :..- :.a.: :-' ;.,· "" :...: 
~ ·. :1. c .· .. .... . · ..... . :· . ...... ;,.-. .. .. 
... ...... ~ .... :.· .•. . •'-' : . .,. ~· ~ ;., r '7. .. . ,.,. .. •• ;.;;·. ~ c.. •• -

E- ,.. ·- ... , '-' ... . . :..; •.,w :.0.: ..,o •o;:<' 0 , •T," ,- L Y f y - -· . . . . . ... . .... . . . .. -· .•. 
r · . -. :..: .:. '4" "" ' ·...:. :• · :.: :..: r.:. • c .... . ·. . ,. . . · . .... . ~. 

,... ....., w .... ·- ;,.· .,. (_ • c.. . . . .. . 
,- ·- :n ~~ ........ ~ r_ .. J.: .... · .. ·.·. . . 
r-· •·• • • ;.:..: ;.o;; ~· · .-.: :. .-.·. •:.. ' ·:: .. · .. ... . - . •· 
~ ··:- ~ "'. :::!; ;1: ~: ~;( :~ :~ .... . , _ 
· ··~ w ·,· .. ,: ... · ·~ " .: :-:r :~ 

·~ . • i : · ~· ·. ~ . . .•. ~ . .•. . ~. 
... ··-· * ~ '/,' o.:. :..· .e· ··: :.: c. .• ,·.: . ·. . . . • .~· . .. . ? . ..... 

~· ;':'• :"1. w :··~ '!'' !1.: * :t:: :~ '.. , ' ·• 
- •'\ ~ .. . . ... 't' •.: . . , . ~ 
: •• • • ·:.. ... . ':1 · •• • !'.· • :• .. .. - .-. ·~ ·~ . .... ..... ·,..: :..;: ... ·~ 
.~.. • c. . . ;.;t; 1'> • • · ' 1'. :17\ :; • 



. -. 

. . .. ... . . . . ... . ~ .. .. . . . . . . 

"' . . . . .. i ...... , ~ 

E.2 VORTE~ LISTIHG 

0 114 

Oll:S 
0116 
0117 

0 11 9 

0 1 1 9 

0 1 18 

0 1 18 

0 1 l B 
0 1 1 B 

0 1 1 A 

0 1 1 A 

0 1 1 c 
0 11 c 

0 1 1 D 

r. 1 1 E 

0 120 

0 1 2 0 
,.. . ..... -IJ ,£ C r.;, 

. . ( 
- J 

. . ·, ., . . ~· 

l 1 3 1 
08E00402889&00E0113~ 
. 11 3 3 
OSE~940 2 8 S9&0 0£Qll 3 4 
o saoooso o o rooo o t 1 1 3 ~ 
OS88 0 08 00 0FOOO OE11 3 6 

1 13 7 
1 1 3-8 
11 39 
1 1 4 0 
1 1 4 1 

58D833CO OOF90200114 2 
1 1 4 3 
1 144 
11 45 
1 1 4 6 

~8D83 3 CO OO F 9 01 0 011 4 S 
11 4 3 
•• ~ 0 
.. l .J 

1 1 ~ 1 
1 1 ~2 
1 ... ~ .L .J .:> 

049009040000000011~4 

• . . 

-· 

ll~:i 
1 1 ~ 6 
11 5 7 
• 1 .. ~ 
• '-' 0 

1 1 :i 3 
1 1 E. 0 
1 !E. 1 

28D8334 0 04F 1020 £ 1 16 2 

·. ' • • 

1 16 3 
1 16 4 
1 1 E. 5 
116 6 

08[8040 6 000 00000 1 167 

, '• . 

1 1 6 8 
1169 
1 1 ;r 0 
1 17'· 1 
11 7 2 

&Sf032CO?.lnS 0 010 1 173 
. • ~ 4 .. " 
' 1 7 c: ... ... , o,J 

1 1 7 6 
1 • - ~ . " " oi6s o9o4 o4ooooo Ot1 7S 
1 130 
ll 8 1 
11 Q ":) . ~ -~ 
11 83 
1 1 8 4 
11 8 5 
1 1 8 6 

l 1 8 8 

1 1 3 1 . . "" ....._ 
·. 1 ~ c. 
' 4 ,..., ....._ 
~ J. ;"~ 

119 4 
1 1 -:; s 
1 1 96 
i. 1 97 
11 9 8 
1 1 '3 3 
12C O 
' -. .... . 
J. c. '·' J. ' ..... .... -. J. C. V C. 

131832C020 A9001 C 1 2 0 3 

. -"" .. J.C. V ... • 

1 2 0 6 
4_ ,.. "'7 
L ~ U { 
. -.,.. 
.1 c.. '·' C' 

0 1 22 0 3 0 0 0406 8 0 0 0000 0 1 2 0 9 
12 1 0 
l 2 l 1 
1 2 12 
1 2 13 

~ 1 2 3 08f80~0280 0 SOOOC 1 2 1 4 
). ;:: 15 

0 11F' 

0 1 1 f 
O t2 4 

1 216 

01 2 41 218 
1 =· 1 '3 . ,_ 
1 2 20 

0920 000 02 0 A9 00 1C l 22 1 
1 ?":"'~ 

LL.'-

• "" ~ J, c. c. ...;. 
12 2 4 

TJLE: 
TJ GT 
:« 
ll! .. 
RM ET 

IHHJT 

TfR2 
•• •• •• 
~
•"-

J IR2 

. 
!If! !I! 

•• 
AIF2 

• • • 
Aif3 

• • 
~ 

"' Air~ 
• • • .. 
ll! 

* • • • • 
l! 

. . 

. 
'« 

.-
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.. 
• 

CiE tl 

GtN 

GE tl 
GEN' 

/11( A IF 2) , 1 0 < 0 F $ A L U) ! 6 ( ME M C> , 1 2 < A $ P ) , 11 ( B $ G P R ) , 2 3 ( R E) , 
Cf 4 <ADD), 16 CCR Y1) *~• F ETCH 3-W AY JU MP ADDR ••• 

~ / NCAIF2 >ol OC Of $A LU l t 6 CME MC ), 1 2 CASP ) ,l1CB$ GP R ) , 2 3 <RE > o 
C14 CAD D> t16 CCRY 1 ) •~• fE TC H 3 - WR Y JUM P A DD~ ••• 

/ NCTJ NE > o1 2 CAS GPR ), 24 <RE ) , l4 CDECA) , 7 (S $ ALU) , TF O, S F O 
/ N < i J E Q ) ' 1 '2 < A S G P R ) , 2 4 < R E ) , 1 4 < D E C 1-'l ) , 7 ( S $ A ._ U ) , T F 0 , S: F 0 

tLAG RELATION TRUE; TES T QUOS TO DEC ID E I F JUMP WANT ED , 

OR G 
GE ~l 

1€+1 
/TCTFR2, J IR2) ,~ C FT),7( QU O S) ,1 2 CAS S P E C ) ,2 2< A D ri ES) , 

Cl4 <TRNA ) o1 5<LOG) t1 7C GPRO UT), 2 4(R0 ) 

fL AG 
TH IS 
OR G 
GE N 

R£\ATID~l FALS E; 
I'IIe RD AD DR MU ~T 

lP.-2 

TEST DUO S: TO 
.3£ EVEN . 

DE C I DE IF J U tl P I~ A i'lT E D . 

NO JUMP - RE TURN LOG I CAL VALUE I N RO ; 
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' 
GEH 

TEST SIGH FLAG (QUOS> TO SEE TF RE S ULT SHOULD BE NEGATIVE . 

GEN · ITCIMU25,IMU24),5<FT),7(QUO S> 

MAKE RESULT NEGATIVE 
<THIS MICRO ADDR I'IUST BE EVEN> 

Gl'tSK /P(PAGE+ICMP ) ,lO<STACK), 16<PUSH), 
C15<PAGE+IMU25 ), LB3,TFO,SF O 

EXIT BACK TO ROI'I 

GEN 

UNIQUE DIVIDE MICROS 

EQU • 

SAMPLE MSCDP2) TO SEE Ir SHOUL D DI VIrE BY IT • 

ORG IMUl+l PLACE IN fiELD SELECT TABL~ 
G E !'\ IN < I D V 2 ) , 1 2 ( A$ G P R ) , 2 ·~ ( R B > , 1 4 < T R l i A ) ' 1 5 ( L 0 G ) , 

C7<S$ALU> 
ORG DVORGl RESTOR E OR G ~DnR 

CLEAR ROJ IF MS<DP2> WAS NOT ZERO, J UMP TO D I VIDE BY IT. 
EL SE, CONTINUE IN SEQUENCE 1·0 DIVIDE BY LS. 

GEH I T<IDV3,IDV2 0) ,~ (T T ) , 7CALUZ), 12<ASSPEC),22CAZERO) , 
C14<TRNA ).' 15 <. LOI3)' it'( GF'I':OUT >' 24< RO) . 

CHECK lf LS <OP2) IS ZERO 

GEN 

IJRG 

IH<IDV4), 12 <A$GPR ), 24<RC), 14< TRNA ) , 15 <LDG), 
C7<S~ALU ) 

•+1 LEAVE ROOM f OR IDV20 . . 
SETUP "S<OP1) fOR .DIVIDE; 
I f L S ( 0 P cD IJ AS A L S C Z £ R D ' , .! :J M P T 0 C V E R f L m.t E X I T • 

GEii /TCIDY~F.IDV5),5CTT ) ,7CALUZ),11<BSGP~),2 3C R 8), 

C14 CTRNJ),l5 CLOG ),17(GPRDU T),2 4 CR1) 

DIVIDE MS<DP1> BY LS(DP2) 

GMSK · /P < P A G £ ... D I './ ) , 1 0 < ~ T A C K > , 1 6 ( P U S H ) , 
C15 <PAGE+ID V6),LB3,TF'D , SFO 

$A VE QUOTIENT AS MOST SI G WOR D OF .-. .-- "'I 'LT r ~. r_ ·-"!· _1 • 

,..,_M 
UC.. I1 IN<IDV7>,11CBSGPR),23CR1),14CTRNB)• 15CL0G ) , 

Cl? CGPRDUT )52 4 (RD) 

SETUP LSCOPt>· roR DIVIDE 

GE:-1 IH< ID\18 ) , 11 (~~GPR), 23 CR9), i4<TR NB) $ 15(L :JG) • 
C17CGPROUT) . 2 4 CR 1 ) 

. 
DIVIDE REMAINDER + L~C O Pl) BY LS<OP2) . 

Gt1SK / P ( F' AGE+ D I 'v' ) , 1 0 ( STACK ) , 1 6 ( P L: S H ) , 
C 1 5 C PAGE+ I D 'o/9 ) ~ L B ~: , r f 0 , S: r 0 

~ ~·u p ~c.: P'ICS T SIG 
SIG !.lORD 

" 0 R D n ·.~ R r- ~ " • ... T r. " l·. F' D Q " F- ... " -. r·· ..... - C.~'-' i-.1 i'i 1",1 , .. rc • • IUI"' .. i. 

LE AST IS !N R l F R O~ PRE VI ~U ~ DIV I SION. 

G E N I ~l ( 1 D l.l 1 0 ) l l ' " • - " R ' ' ...., ' ,... D . 1 A ' 1· R " .,.., ' 1 c · . L D r- ., I Y , ' . ' 0 :;- I.J r . .) , \..:.. .,;f '-. ~: } ' .c. ,., 1.. • 1'1 £.• .J ' ~· ( 1,..1 ,I ' 

SA MPLE 

C17 CGPRr.UT), 24< RG> 

SIGN flAG T r> 
I LJ I f ~r-·:'"·IJO T 

r'·. :_ ·1 I.... 1.- I tlEGATIVE. 

GEtl /NC1DV11),12 CASGPR ) ·24CRA) , 14(TRNA) , 15 (L0G ) , 
C7(S$ ALU) 

Ir RESULT SHOULD BE PCSITIVE, .JUMP 

GEN 

""" ..... '·' E 1'1 H ...... 

I T ( I , , v 1 ·:- ' I D '-' 1 ·") ' ' ~ I l T ..• ' ? { '" ' ·,. -~ · .• ,.; '- .,- ....,~ _ , ,, I ,1' I., .... '-._..,..>.-· 

RE ~uL·T "'E,..."- "T • " E ..> 11 I..JM14'•' 

E • .. • , T 
(''o ,\ I "' 

· 'p ( p (., t~ r- + • C M r-. " t ro (' or- .,.. ~. r- ,,. '· • ,.• / ,.., 1 1 ~ H ) ,. _ "..., c.. J. • n :- ,i !l 4 •. ' ... :~ i t1 •-· r ... _; ~ 1 r.:· " 1 ;_, . ; . :-

c ••(e A ~E+'n•••...., , L"'' r ~n ~.--" 4 .J r" H I.J ,l .1.! V J . • ;:. •' ~ C.• •. :• J I ,. '-' ' .,::. t ' U 

EXIT TO ROf'l. 

GE N -'P •'<' <::"~f·l) , 1" 'P.Jf·1 °) ..,..,. ,.. "' L-n , '-..:-·-~ •,, \, , ,, ._;. , ._• !J I I '..I 

,.. .. E ..-. ,.... ' 0 I I ,... •,I .,. .,.. 
UY ".rL .... ~(": . . ! 

, , · :1 1"-:"' ~ "" ~·· 
J } .. ',' ; ••• ;, .. : • • .J . ~ B ·.,-

SET OVERr LGWi CA UT ! DN: :~4t'" ll' .. , .1 ,_,.-,r·.r n ~ · ~· F n ;:.. t..i ·; 1:" . r-:. r~ . .a. r_ _ 
., . •• . ,_ ... ~RE •A ~.- ,-.r.l ' 
~ c. ·~ i '-' . r• . .,:. ... w r· . · 

' (T!~l S MICRO ADDR MUST : : , .. - ! '>, ~ - -· . . . · . 

.., r · f"'t ,., • 
• , t_·; • .:.. r- • ... ·. 

"(' ... 1'1£ H .. ; . ' 

• 

r· -::• ,., "'' ·~ w '"' w "' "' C. • t; ... ..,. ~ :'it :lit .v~ ""' :'It "" 

c- - ''"'' ..., '"' "' "' "' "' L- • ;:: ;op; ~ ~ ;...-; ;'\'; :.;: ~ ~ 

.- ·:· :.: "' • ., 'ill • ., "' ~ '"' c.. • '·- . .. . . 'f' ... . 9': :.; • • • w. 

E .-.w~··"·""'"'"'"' • (.: ;.... " : :... ... :"'Il: .~ ;oil>; ;-.;: 

E • ;~ *- * l" :l>' '« liOo :t: 

E .... '"' " .•. . ., "' "' "" "' • .::. ;,.; ,•. · • • >p, •••• • • • ~ :'11·: :.: 

E ..... "' . ., .... ,,,~ - ~ ~ 
- • .::. ;>!"; tr. JtJ, ;>\\ •• "' •' • •' • 

r=.: .-, ~ "' "' ,. . . ., "' "' "' . • • c; ;or; -.... ;or; ;o!': ,1'; ;or; ;or-, ~ 

E -· 111' ,. • .., '"' 'I> "' "' "' • L':. • • ,'\', ,• ; lP. ' ;..,.; ~ ,.,., 

·- ..-., ~ :, .• 'o: . ... ~ :« * ~ :·:. . ..:. . ·. .... . ... . . . . . .. 
c- ·:• ... "' ... <·! ,~ "' "' "' J,,.. • L.- !P; , .. ' " .'!!"> l'r. ;or; :'r. 

'=" ·=· ~ :.: ...... ~ :~ fit> • ~ ·- • !- ... . . .. . . . . . .... . . 

r: ·:=t ~ :'¥. ~· ... f :~ :. 'lf"' :t: C.. • L~ • . • • ~ •. • • ,. • . 

-· ·::. :.&.: ·;; - - :.a.· .. ... ..... . t. • l- :or; • • ..... ;.,..; . .. :tp; :or. 

<:- ·=· ~ ,. ""' "" '6' ,.; ., "' r:. • !.... • • • • '" .. . ... . .. . . . 

E "' "' ,,, . . . ... '" '"' "' "' • '- ;To .. ~ . . ;"1"';..-~}'f"; 

C <:• "' ''' ~ •• , "' •M "' "' '- • '-· ;.,..; • ;o:'; ~ . " ' :.: ~ :'II: -· ...... ... ...... ~...- ...... .. . 
• ;···~;t~~; :l!';~"::or: ~. ~~ - -· 

1~ ":' »L '-f ~'..: ·- :y. ~ • ., ~ - • c. "'' .... . . ,,., . .. . ,<; . ;?. 

E. 2 ~ :;: :-!'>l:~ *-*- , 
r ...-. :.ac >..-~ '#>*:.::....:-....: c.. • .:: .,..., :· .':" ' ..... ·"" .......... . 
r -:· :~ ·" ..,."~ ~ ~~ • t.- ;.v. • • • • • ' • ;« ~ ;'P: ;or; 

( . 2 ~~ ::¥ ~:.:~ ~ :.. 

E o ~ '" ·•~· ~~ · • • l- ;'I"; ..... ;"'!', .,-; ;v; 

~ :~ ~ =~~:t::t:~ - . ~ 
r;- ~ ~ :···~· -=~~ ·-· . : .. ...... . .. . .... . 
r ... ·.: ·., · · :.to· :..:-....:»~t~ 
;;. • .::: ,',', : .. , ,M' < , • : V', " ' · ,.,., ;':'; 

r·- .-, * ~·· w 't: :.: ~ ~ :« ~ • c ..... ,,., .·~. . . ..... . . . . 
, .. ·:> ~ . .. ;. :~ ... "" - ~ 
( :. • ._ 7r. • .•I. • v. .. . ;..,; :"'1": :.: 

,- .-. ~ ... ; , •.... ~ "' •. : "" t . • .::. ;;<<; •• • • ,., ·"" ,..,, ;'('> ;,., ;>p", 

r""' .... ~ : • .:!'o't' !'"-: ~ :..::.e~ 
~ .• c. - .-. ......... ::r.o: ..... ...... ...... 

... ·::· •. ~· : .• ·,· ... .. ~ :.: ... t. . • L.. " ' . . ~ ... ;or;;or. ~ 
;- ·::• ~ :.-.· !:' :.t. Yt' ~ ~ 'M. r ... • .__ .... . . ..-; .. .... ,,. :.: 
.. - .. ~. •J< ..... :.... .., it; ~· ' •'C * t.. • c. ..... . .. · . ·"' .-. ........ . .... 
,.. . .-, yo:_ • •' ·.: · f • • • ~ :~ :..... r.. . •. .: :or: · .. 1;;.,.; , .. ;.,.; 

r- ,- :...,; ·.;,: .. . ..... ·-~· ~ .•. ;t,.• 

i ... • t.-!. .... :- . :;- .-.. :; ::1': ;,..; ~;: 

r .-. :...: ; .... ; . .,. l-'-' ~ ;e· '.6l. :((, f-. .. c ..... . ,. . .... . .-. .... 
... ·-; w !i:' :·\.' :t.· !:"' ·.a.: :ii a: 
('_ . .::. ... .. ..... . . . "· ..... ..... 
r-· .-. ~ . ,. ~·: ;,.: :.: :.-.: 'M. c.. • r:. .-.-. . ~ . . -t'. ,y, .~. 

r- '""' ... :11: ~ .... :-r .• :« :• : :~ 
~ • C. .·r. , •.. ·: . ,··~ ... .~. ,, • ·"<'· 

c· ·::· ¥.t :.0;" ~ ~ • .•• ., .!,: :t.: ••. • ,_ ...... . . ... 11: . .. .. . .. . 

• " 'I ... "' ' " A ..,. ' ' ' ' " ' ._... 
~ • • ~ ;:~ !fc- :' ... : • • "': ~; ~ 
r· ... , .,.,. .,.. : ... · ,.. ,., ·...: 'A' ;..: 
r.. • t. .... .. . .. . . . ,, ... -~·· ·"'· 
't" .-~. ~ ••• ;, ... ••t ~· ;« * :.· :.:. ... ::.. .. · ~ ... ..... ~ . . . ·-
,... .- . ~ '>:j " < ~·-· .a· '•!.': 'fl. ~ t .• • :::. ... :• •! . : .. . . :·ro:: : .: :or. 
,.. • .. . :OS.: :,.. ;. . ·,•. ;.:. ·.;. :-.: :..; . · .• • r::. .-;. ·, .· . .... "' .·· . . ~. 
E • ;·:: ~: ~- ~:-- . .. ~· ·~~· :-i~ ·:.: 
c· ... , =•· :....: :--·· .. w ·t·· :·,. ~ 

'" ~: ,I ... • • •• I, .·.• .1:· . . .. 

. ... . ,::· .... :.,..• ···: ·~ ~~: ~: :#: ;,: 
·- ·-

z- .- , ~"r '"" ... '•' ! 41' ~ w :.-.: r... It l":'~ • . . . ~ - . ...... ...... ·.•. 
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r - .-, ~ ·~·· ' :0" !!¥ '.1.~- -
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. . 
GE N I N<ID VO F' 3) , 7CS OVF'L)oSF'l,TF'0,1 0( IFSOVR ) o 

C 11 ~ ESGPR) • 23 ( RS) 1 14 ( TRNB ) , 15 ( LOG), 17 ( GPROU f), 24 ( RO) 

RE.STCR£ LS<C P l) • • •u•1" TO rHErK PIG•,, THE',·,· E' .. ··, r ~ • • ~ ,. r • J ~ 

GE tl / tl < I D V 1 0 ) 1 1 1 ( B $ G P R ) , 2 3 ( R 3 ) , 1 4 ( T R tl B ) , 1 5 < L 0 G ) , 
C17 <GPR OUT ), 24 ( Rl ) 

SETUP MSCOP l ) FOR DIVISION 

E Q.U 
ORG 
G E ~~ 

ORG 

• 
ID'v'3+1 ADJUST DRG TO ALLDU CO ND ADDR . 

r,• tl < I D '•' 2 1 ) • 1 1 < B ~ G P R ) , 2 ~ ( R 8 ) , 1 4 < T R ti B -, , 1 5 •: L 0 G ) , 
Cl7CGPROUT ),2 4CR1) 

DVDR G2 RESTOR£ ORG ADDR 

S AVE LSCDP2) FOR L ~ Tl R USE 

GEN / ~~ < 1 D \12 2 ) ' 1 1 < B $ G P R ) , ~ ::: < 1<: C > , 1 4 < T R N B ) , 1 5 < L 0 (, ) , 
Cl7 CGPRDUT) , 24 CRD ) 

SETUP MS<OP2 ) FD~ DI VISION 

GEtl nl < I D V 2 3 ) • 1 1 < B $ G P R ) , ;;: :::: < R .B ) , 1 4 '; T R tiE ) , 1 5 < L 0 G ) , 
Cl7<GPRDUT), 2 4CRC ) 

DI VI DE MS<DPl) ! Y MS ( OP2 ) TO GEl TRI AL QUO T I ENT 

GMSK / F' CPAGE+DIV ) olO <STA CK) , 16<PU S H), 
Cl5<PAGE+I DV2 4),LD3 ,T FO,SFO 

SAVE REMAINDE R 

GEN 

SET UP 

GEN 

IN < ID Y25)' 11 CB$GPR ) • 2'3CRO) , 14 (T RNB ) , t 5(L0G) , 
tl7 CGPR OUT ) ,24CR 8) 

QUOT IENT FOR MULTIPL Y CH ECK . 
• 

/ N < I D V 2 6 ) ' 1 1 ( E $ G F· R ) ' 2 :;: ( ~: 1 ) ~ 1 4 < T R N B ) , 1 5 ( L 0 G ) , 
Cl ? <GPROUT>• 2 4<RC) 

S ETU P LS COP l ) FOR MUL TIPL Y 
. 
GEN / tHIDV27) 1 12~A$ S PEC)o22UIZERO ) , 1 4 <T R t·lA)I150:LUG), 

~ E •• u 11 

• 

C17 CG PRDUJ ),2 ~CR 0 ) 

MULTIPLY TRIAL QUOTIENT '" ' ·"' ' 
GM ~ K /P ( PAG E+M UL> • l O ( ST AC KJ. 16<F'U S. H ), 

C15CPAGE~IDV~9l ,LE 3 ,TF O , S FO 

CDMP AR£ MQS'T 
Dllt' I S iDNi 

S I G uo ::·r• OF 
' 

P:<:ODUCT Tn REMAiti DCR FROM THE 

G E tl ,11 CBSGP R) , 2 3<RO ) , 

I F' NOT EQU AL, .;-. t ,.'TP 
..;.(\.J. S E L: Dtl D ll :J ;;· :J C 0 t1 F' AR E 

GEN / T < ID'v'31 ' I !l'v'3~) , S~TT) • 7< ALU Z ) 

COMPAf" t LEA ST SIG WORD OF P ~ GDUCT TO LSCDPl ) 

GEt! ' ~,•• ,' I D V ~ 2 1 • '• ::'. f H~ $ '".J r"' R ) ' :=' 4 ( "' ';> ) • 1 1 ( to «- :-=: r~ R ', ' '=' ~ i !;> 1 ) r 1 ~ , • , " - " • • "' •/ ~ L ~ , , . t 

C '4 ' .. ""' 16 " .-. R ' .. ' l ) -. .. .-~ A' ' I '• .1 \·:> •.• s;r.J ' '• '.. I ' 1' \ : .. ~ ~ ' .. • 
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• PRO GRAM PAGE 1 9 LI STING PAG E ( 
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CHECK FOR SIGN ~IT ON I NDEX ADDR; 
.IF SET, LOO P ON IDP 2 . UNTIL RE ACH END OF IND ADDR CHAIN. 
ALS O S~V~ ~DD~ PF OP tRAND 
TH EN FIELD ~£LE C·T TO EITH ER SQUARE ROOT OR INDEX 

OR G IAR1+1 PL ACE MI CRO IN FIELD SELECT TABLE 
GEN /S CS Q1~SQIN 2) ~~ <FT) , 7 C MIRS ) , F S 9, 2C l ) , 

5 07) 

E • 2 .. !IO f. ll :f. !I! • !I! 

E.2•••••••• 
E ·• .. ...;. . ., "" "' .. "" ~ • c :.:. ,.,..; .or. .- ;'!lilt w • .l'r. •• 

E . 2 ll :f.:«:«ll!ll! lll« 
E.2 ., ~ • :- •••• 
E . 2 * * :-,::«lli ililli!l! .... ~· -~ !>.~ ~~~~. c. ~ ... .. ;.or; .... ... ,..-; lr. 

C11<BSSPEC ) , 23C MIR),1 4 <TRNB ) ,1 5CL OG), l7CG P ROUT ) , 2 4 CR8) E . 2 •'« ;-: !'li :..••• 

FOL LOW INDIR ECT ADDR E SS CH AIN 

C~G X'182 PLAC E TO ALLOW TE ST ADORESSi tiG 
GEN / N( SQ IN1 ) , 6lME MC ) ,1 0COF$MIR ) 

S I NGLE PRECISION F LOAT ING POINT S QUARE ROOT 

USES TABLE LOOK UP TO GET I NITIAL GUES S , THEN P ER FORM~ 
TW ~ I TERA TION S THR OUGH Y2= 1/2CX /~ 1 + Vl ) . 

CA LLING SE~~ENCE : 

DATA 01051 27 
DATA ADDR OF OPER AN D 

RESULT RETUR NE D IN AB REG . 

RE GI ST ER USAGr.: 

R 0 ' R 1 
R8 , R9 
RA 

- TEMPORARY VAL UES i F IN AL RE SULT 

RC 
OPR 

- LEFT J USTIFI ED OPER ~ ND <WITH IJU T EXPO NE NT >. 
- E>: PC:NEN T 
- Y 1' UIT ERMED I ATE RESU LT 
-TEMP , ST ORAGE i CEYTE SW AP P ING US ED FO R SHIF T 

s ·TART F'ETCI-: Or SECCN !J WORD Or OPE RAND i CLE;"llt: DVERF LO!I. 
T~IS MICRO. MU S T BE ON A 16 WDPD BOUNDARY TO ALL OW ' S ' 

OR G 
GEN 

OR O 
. 

FIR ST OPERAND WORD TO RS i S ~MPLE 

GE~ lti<SQ3)1 11 CE$SPE C ) , 2 3< MIR > • 14 CTRN lD • 15( L0 G) , 
Cl7 CGP RO UT) , 2 4 <R's>,?< S$ALU> .. . . . . 

RE S TART PIPE L INE F'OR EXIT IF' NEGATIVE • 
' CLF.AR RO• 
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. · l, 1 -.)' .1 I ~ ' C. H ~ ·~ C.. l, ' C. C.' H '- C." ) , ,., ... ' ._, . 1 .. LI I.J I 

C17CGPRO~T ) , 2 4 C R0) 

SAVE SE COND DPERA"D .~ORD l" R9 

GEI1 IN<SQ5), .11 CB$ S P[C ),23C MI R) , 14 CTRNB ) , 
C17 CGP ROUT >•2• <R9) 

15 ( L0G ) , 

OV E RFL DU EXIT - CAN' T TAKE ROOT OF NE~A TI VE ; CLEAR ~O . R t . - ' 
G!" / N(SQCIIF'l ), 1 2< ASSPE C) ,22(A ~ [ RO) , 14 <TRN A), 15 \L OG), 
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C' ·:-- ~ ...... .. . ., .. ..,,., '- .. '- ...... . .. _,. . . . ,.. ~ 
sotwra &tN / P < S S 2M) , 1 0 ~ F' J M P ) , ~ F 0 , T F 0 , 1 2 ( A $ SPEC i : ? 2 < ~ Z E:..: 0 ; , 

C 14 C TRNA ) , 15 ( LIJG) , 17 ( GPRO UT) , 24 ( R 1 ; 
,... • ::- ~ "#' ~ :.: -.: ... *- • c.. • .._ ... . .. ....• ~. 

• • • 
S Q~ 

• .. 
• 
SQ6 ... 
II: ., 
SQ7 

:SQS 

SQ lO 

• 
ll! 

ll! 

SQ l 1 

ADD 0 201 TO EXPONE NT TO OBT AI N CDRRE Cl BIA S AFTER ~ HIFT • 

/NCSQ6) , 1 2 ( AS GP R), 1 6 CR8), 11CLIJ ) , 15 ( ~ ' BF7F ) , 
C14 CADD ) , 13 •: 0PF, OUT) 

SA MPLE ADJU ST ED EXPONENT EVEN OR ODD 

GEN 'tl-~" ~ l 11 < ~ - ·P EC ) - ·'' " R~E ·· '4 CTR"l" ) ~ i., ...!- I.;.E ( ~ ' D ~ ..) ' C _:. ' .. U . .). / !I .&. I &· J 
, ., .,....,,. , ' ' ( S " ALIJ) 
1 -j '.. L.. &...:.J.· · ·· - "' • 

- ~ ~ N•FER -··~"·I-NT t " t'. l ..;) C.. t'\r U l C.. I , --- . EF'? ..,. ,, T__. , ..... a .Jr "- '- · 1 ~ tt'-. J )I 

/N C SQ 8) ,1 1 ~ E$ S P EC ) ,23 ( 0L S' E ) , 

C 1 4 < T R N B ) 11 5 ( L C G > , 1 :3 ( 0 P R 0 U T ) 

RA. 

E • .. 1"", , .. r TO RGHT B'tT E GE N 

GEri / N (S Q9 ) , 1 1 ( F S: PEC ' ~ 2?CDRLZ ' • E;: p TO LEFT BY TE 
C 1 4 ·• T R N B ) , 1 5 .:, L 0 G) , 1 7 < G P R 0 ll T ;. , 2 4 ( R A ) 

TRA NS FER RE ST OF FI RS T OP I•OR D TO R8 

GM S K 

GEN 

/ tl ( ~ Q 1 0 ) ' 1 2 ( A$ G P R ) , 1 6 \ R ~: ) , 1 1 < L I T ) , 1 5 ( X ' F F 8 0 > , 
C14 ( 1HID>• 13 ~ 0PROUT ) 
/N C S Q11 ) ,11 C ~ SS PEC > •2 3 <DRLZ ) ,14 C TRN~ ) , 15(L ~G ) , 

C 1? (G PROUT ) , 2 4 CR8) 

SE TU P SECOND OP UO PD FOR C OM BI~ A TID N ~ I T H r iRST 

G EN n 1 CS Q 1 2 ) , 1 2 r A$ G P R l ) , 2 4 ( :.: 9 ) , 1 4 < T R ~~A ; , l 5 ( L D G ) , 
C13(0 f" ROUT ) 
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~ ':• .. ;., -..: ·~ 1-1. :e: ~ ill '- · -··· ·· ... . .. ~ . . 
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rPP WCS 

SHI!' T 

GE N 

. . • 

PROGRAM PAGE 20 LI STIH G PAG C:: < 

BY 8 (~ITH BYT E S~QP) AND PUT RESULT BACK IN R9 

IN ( S Q 1 3) t 1 1 ( E $S PEC ) , 2 3 ( [] R L Z) , 1 4 < T R t~ B) , 1 S ( L 0 G) , 
C1 7<GP ROUT ) , 24< R9 ) 

508) 

E ,..,,.._,_,Y>W "'"'""' 
4 c. ;op; T. ;"lff" • ••••• 191. , 'I"; ;Y, 

E .... ,.,,.,,..~- "' "' "' . C ··• ······ }to: ;,..~ ••• • ..-

,.. -··-~··-=- lif-e.. • .::.. ..... . . .- ,._, ;.> ;.,..,. No 

RIGHT JUSTIFY LEF'T EYT £ TD SIMULATE 8 BIT S HirT INTO NE XT WO RD E . 2~•*~*• ** 

GE ~i ""'"Q' 4 ' ~11'-.~ 1 , , 

Cl4<TRNB), 

COMBIN E FIR ST OP WORD 
IF E XP CN EN~~·WAS OD D, 

A ~ID T 0 P 
JU t1 P TO 

OF S~COND OP WO RD i 
SKIP R I GH T SH: FT. 

GEN / ... ('"'Q' ..... Q'~' '"'C ... T) ..,,,..,, IJ'"' ) l"' ( " ··G p'"' ·· I ~ · ~t'J.;.> J. • ..J, , ..J I ' ' '- HL. ' OO:. ' -.":.. rl ., r-.. ,- 1 2 4 <RS) , 

SHIFT 
CTHIS 

GEN 

C11 CBSSPEC),2 3< 0RZF ) t14 COR ) . 17CGPROUr ) 

COMBINED FIR S T OP WORD RIGHT 
MICRO ~ DDR MUS ! EE EVE N> 

ONE 

/NCSQ 16),1 2CASGPRR ) ,SH4 , 24 CR8) ,14 CTRNA), l~CLOG) , 
C17<GPROUT) 

SHIFT SECOND WORD OF 
SET BIT 15 FROM COP Y 

COMBI~IED 

OF" FIRST 
OP F.: !G HT Ot'IE; 
t.J ORD I~ OP R 

GEI'i I~~ ( S Q 1 7) ' 1 2 ( A$ G P R R ) ' 2 4 ( R 9 ) , S ·~ 3 ' 1 4 ( T RNA ) , 1 5 C L IJ G ) , 
Cl ?<GPROUT) 

TR ~ NSFER FIRST OP WOR D 
OF INITIAL Yl VALUES. 

TO !B ~ FOR ,.. 1 ~- I D r , .. - S EL;:CTIOti CHOIC E 

GE N IN C SQ18),1 2C ~$GPRR ) ,24 CR8)• l<C TRNR) • !5CL OG ) , 
CSFO,IM 4 

I tl ( S Q 1 9 ) , 1 2 ( R $ G P R ~ ) , 2 4 C: Ft: ::: ) , 1 4 ( T R t1 A ) , J. ~ C L 0 G ) 

CLEAR SIGN SIT Of 
TR AN SFER fiRST OP 

:::F.COND CP WO RD 
WORD ON TO I. 

~y . ' o;:: I GH T 

GEN /N CS Q20), 1 2 CA$ GPRR > , S H4,24 CR9) , 14CTRNA),l 5 'L.UG) , 
Cl? CGPR OUT ) , TFO,SfO,?(IERSI) 

' 

SETUP r}RST CP ~OR D 
USE F IEL D SELECT TQ 

FO R MULTI PL't; 
CH OO SE ' K • 'v' ALt!E Mu ' ·~ ·.c·•" '-;~tLI • 

GEN l F < $ 112 1 A ) ' F SF ' 2 ( 7 ) , 11 < B $ G P 1': ) ' 2 3 < R 8 ) , 
Cl4 <T RN J ), 1 5 <LOG)· , 17 (::iFRDUT ! ~ 24<Rl) 

CHOO ~E INI 1! ql VALUE F D ~ 
TH" S T~BLE MUS T Bt GN Atl 

t·1 U L T I 0 ' ' ' : , 1 • • I . .-. 
lj 

,l,r"',D 
...... •.J i \ 

OR G 
GEN 
G E!'i 
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E - ~~ ·~·· ~-~~ • .::::. T. ;r ,,.. ·.: •or. .... :v ,,., 
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PROGR~1M PAGE 22 L I STING PAG E ( 

OF LS RESULT WD RDi REST ART 
COMBINATION WITH EXP~N EN T • 

P T p [" 0 T >J !:" 
,. t. .. L-.LI•'- • 

5i0) 

GEN /N (S:Q 45) , 12 ( A$ GPRR) , 
C1 7(G::' ROUT ) t 10 ( !f"S P) , 

SH4 , 24CR1) , 14CTRNA) t 15(1_0G) , 
6(MEMC),18CSHrTOP ) , 20CL FT) 

C D M ~- T ..... E 
rt U~Il 
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t1 s RESULT ,, ,.-.,..H 
... . I 

.ltl <S:Q <!-6), 12(~1 :;-G P F:) , 24( RA ) , 11 ( J3$SPEC) • 2:3<0RZ ~), 
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G E tl / N ( S Q 4 7 ) , 1 2 < A S G P R R ) , S H 4 , 2 4 ( R A ) , 1 4 ( 7 ~:: N :.:; ) , 1 5 < L l1 G ) , 
C1 7C GPROUT) 

SET UP 

G Erl 
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RE SU LT AND EXIT BA CK TO ROM 

/P ( SS 2M ) , 1 0 ( PJI'iP ) , Sf(), TFO, 11 ( !:SGP R ) 
C14 CTRN B ) , 1 5<LOG), 1 7 CGPROUT ) ,24<F.:O ) 

I~ OEX AND PER FORM OPE RATION 
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t ..... '~"" ('"""'• , ..... . ~' ... ., " 

C OMPUTES EF ~ ECTIYE MEMORY ADDR ES S FR OM IND EX AND BA S~ i 
STOR ES IT AS DPERA~D rDDRE~ S OF FOLL OW ING I ti~T R~CTIO ~ . 

CALLI NG SEQUE NC E: 
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D ATA -

• • 
• • 
• • 

IOPl 
IND F.:X ADDR 

- • • 

AR RAY BASE ADD~ 
F OLLOW~NG IN STR , 
S ECOI~ D I NST R WORD 

F'IR S T ~lO I':D 

<RZP LACED BY EFFEC A DDf.:) 
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,.... ~· '1"1 M I·, .Li 
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y o.,c;_ Jv I1J.C./\ .. 

... I . ' I L.. ~,... 

i1 A Y 

T ..... 'rlf E 
IH,!;• t--

r- .. ) ,., 
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• r, ,• .-. ,-. " M )' I'>' 
J. '·' •, u r :-· 1· 1 r<., ,• ' 

I ' ""I - ·~· ..-. ,... f'' ' I . o.. ,e.. .;· .~ r :::.. ·., :• 
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E:< r r THR OUGH i': OM .,. - · A ,, r, 'H··· " ·n 
..;) I 1-1 I 1 ,.!..> r'o. 
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