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This program is to be used to check memories with the use of an I/O device 
and KT11C/D if available. It also checks the EA bits on mass storage devices. 
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MAtNDEC~11·D~QMA·A 
o • SCI" 1 c t; 1 0 1'\ 

1. 

J 

T h T s pro;,. am c " eel< !I b a" I< s e '! e e t T 0 ~ I E: A. h 1 t I , I ~ d m a '" 0 ,. ~ 
usln; a~~ NPR devlje wIth £A bTts~ It ,.u~s sta~d alene 0' 
~Ith KT11C 0" KT11D to aeceSs exta"dad meme,~. wo,st ease 
rlalse oattepns a,.e used wit" t"e NPR devlc. to test t"e 
I'\e"'a'~. 

2~ Reou'rements 

2~1 EQul~ment 

PDP11 standa~d ~emcutar wit" a mT~Tmum of BK of me"'ar~ 
KT11C/O fa" Me~o,y a¥canslc n (octlenal) 

2~2 St~,age 

Prog,.am Stor.g, • t~. ,outln.s use memo,y ~ • 17776 

2,3 Pre IlmlnarY Dro~Hams 

Me~o'y dTacnostles 
Oavlea dTaanestles 

~aldlng orocedure 

4~ Stal"tlng Procedure 

4~1 Co~t'al swlteh settl~gs 

See 5,1.1 Cal"1 dow" for worst case testing) 

1) sta,.t at 2~~ 
2) T)' P e de v lee (R F' 11. R K t 1, R P 11. ~ C 11 , Tell, T Mil, D M 11. 0 r 
~R11B) and RETURN. 
~est wl I I stal"t (.C wl I I I"etu~n to stec 2 and ,.15ta~n, 



MAI~OEC·l1·D~QMA·4 
Ots C I' to 1: 1 0 ~ 

4 

loader) 
Of" 

1) stal't at 2i2l'" 
2) TYOe a ~e:TURN 
:5) Tyee tnt rowe" baJ'llk to b8 tested ',. I 1 11 2t21",,''''.3177, etc', 
4) TYOe the uooel' baJ'llk to bl tested 
5) Tyee d,,,lee (RF'il. RK1l, RP11. Retl, Tell, TM11, DMil, 0" 
OR11 8 ) aJ'lld R~TURN! 
6) Test wI I I sta,t ,.C wTI I ;eturn to ste~ 2 a~d restar' the 
load'r' 

5~ Ooer-tIn; o,.~oedurl 

5~1 OCtratToJ'llal !wTten settl~gs 

5,2 

At SA 200 ,. al I swTteh.s dOWn Ts worst case te,tlng. Tna 
~el I ~'I I " 1 JIll; U~Q~ eomcletl'" o~ a Das S, 

5\01(1') • 1 
, 

HAL.T ON ERROR 
f ! t " • 

S~(14) • 1 .. ~ • " B HANG ON CURRENT BANK 
SW(1 3) • 1 ,.,' .. ,' , INIoj!BIT PRtNTOUi' 
SW<l") III 1 .! ,'.' ,t I l~H!BIT 8EI.I,. ON PASS COMPl.EIE 
SW(,,9) • 1 ! ! • 0' I INrI!BIT USE OF' MEMORY EXPANSION DEVICE: 
5111(08) • 1 ., t., TRAee: BANK UNDER TEST 

SUBROUTINE AeSTRActs 

A ",.~" • "IojAL.T" seQUence Is repeated f,.om 0 • 116 to c~teh 
a~y u"exMe~ted t~aos~ Thus any y~expected tPaos ~r 
lntel'UDts wlTI IojAI.T at t"e v.c;to~ ... 2, 

"10st of the subroutf~e caliS- are done via a TRAP"", calli To 
fl~d the sub~outT~8 bel,.,g called, look I,., the com~e"t 
sectIon of t~e tl'ao de'l,.,.tlen tabla 'O~ the ,.,~me 0' the 
tr!D, t~e'" sca" to the 1,lt ma"~ln fo~ the startIng add~ess 
of the Subf"outlne. 



MA!ND~C~11·0~QMA.A 
Oe,crlDtTol"I 

6., E rI'o I' S 

6~1 E'I"ol' orTntout 

5 

The fOl"mat 18 as 1011'0111" 

RF'11 ERROR. cs • 1021305 £R = 001~01Z1 

Dlvle. u"del" test 
co"t,.ol a"d status I"eglst.,. 
[1'1'0" iiaQT,tel' 

DATA E~ROR AT 401220 TRUE I 171777 R~C£IVED. 1777~7 

4k:11122l = 
TRUE I; 

~~eEIve:D ; 

~estart at 2210 

8~1 [xecutTof"l tIme 

Address of bad data (1 8 bIt) 
Data sent 
Data ftuf"Id 

The executatlol"l time Is d~De"dant 01"1 t~e amoUf"It of m.~ol'~ 
2. n d the d e v lee u , e d " T 1"1 e biT Is", 0 1.1 r eI II l 1"\ g III I t 1"1 1" 2 0 m T nut e s 
(using DM11 at 11~ SAUD Tn 124K~' 

e~2 ~tack poTntel' 

Stack fs ,,.,ltal!y set to 5"'0 

After the ~,o~~a~ 15 stal'ted, po~er do~1"\ t M81"1 1.10, T"'ere 
s~ould oe ~o error typeouts. 



MA!~DEC·11·D~QMA~A 
De,c~lDtlo'" 

Prog~a~ ~esc~IDtro~ 

6 

The Drng~a~ s I zlS eo~e a~d t.st seQuent I a II y a II COlli efl any 
seetlon of eore In 4K c~u~k. usTn; the device sDeeTfTed a~d 
me~oflY 8~pansr6n devToe~ Wo,st ilee nolse patterns are ~sad 
for eaoh memory tYoe on each pass. 



MA!NOEC~11.D~QMA·A ME~O~Y E~E~CtS~R 
OlQM'A~Pl1 TABLE or CONTENTS 

104 
156 
255 
J54 
4~5 
597 
625 
665 
693 
733 
768 
811 
839 
8S2 
903 

12122 
1054 
1094 
1232 
1261 
1391 
1426 
1468 
1'14 

DEVICE ADDRESSES 
SETU~, CORE, AND OPTION SCAN 
TTV INPUT AREA 
TRAP HANDI..ER 
SU9ROUTIN~S 
Rfl1 DISK ~AND~ER 
ERROR ROUTINE rOR Rfl1 
Rei1 DISK ~AND~ER 
ER~OR ROUTINE rOR RC11 
RP11 DISK ~AND~ER 
ERROR ~OUT!N~ ~OR RP11 
RK11 DiSK ~AND~ER 
ERROR ROUT!NE tOR RK11 
Tell OTA HANDl.£R 
ERROR ROUT!NE rOR TC11 
TM11 MAGTAPE H.NOl.ER 
ERROR ROUTINE POR TM11 
OM11 ASYNCRONOUS MODE~ 
OR11-S HANOl.ER 
ERROR ROuTINE rOR OR11 
ROUTINES TO GE' l.OADER AND RESTORE IT 
TTV 1/0 ROUTiNES 
octAl. OUMP Of A WORD & 18 BIT ADORESS TYPER 
POWER rAIl. AND 'C RouTINES 



~AtNDEC.l1.D~QMA-A ~E~ORY EXERCISER 
!:li!QMAA',Pl1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1121 
11 
12 
13 
14 
15 
16 
1" 
18 
19 
2121 
21 
22 
23 
24 
25 
26 
27 
28 
29 
3121 
31 
32 
33 
34 
35 
36 
37 
38 
39 
4121 
41 
42 
43 
44 
45 
46 
47 
48 
49 

5" 
51 
52 
53 
54 

.TtTLE MAINDEC·l1·D~QMA·A MEMOQV EXE~CISER 
,REM" 
Abst"aet 

ThIs cro;ram c~aeks ba~~ selegtTon, EA bTts, a~d mrmery usl~~ 
anY NPR davle. wTth EA ~Ttl~ It rU"s sta~d alo~e or with 
KT11C o~ KTllD te acess! extended ~emory~ Wo~st CBse noIse 
patternS are uee~ wIth t~8 N~R devIce to test the ~emory~ 

Re~uTl'em9nts 

PDP-11 wlt"- at least ~K of rnemol'Y (KT11C or KT11D are 
ootIonal,) 

storage - rlrst 4K 

LOadTng • Absoluta LOaal!' 

E:xecutTon tlrna 

Tne tim. Is d808"dent on t~e amount of memol'~ .ne t~. eevlee 
\IIhfe" Is used', A bell will slg"lfy e,.,d of I!ass·. Mal'lmum run 
tlme Is "'0 great" tha~ 5 mT~utas. 

stirtT,.,g procedure 

1) Start at 2i2J~ 
21 Type devIce (~r11, ~K!l, ~Pl1. ~Cl1. TOll, TMI1. OMll, or 
OR118) I~d RETURN. 
3) Test ~I I I sta~t etC wTI I ~etu~n te stao 2 a~d ~e!tore the 
loader) 

01' 
1) Sta"t at 20~ 
2) Type a RETURN 
3) Type the iowe~ ba"k to be tested~! 1 ~ 20~0~.3i17' etc, 
4) Tyge the uooe; ba"k to be tested 
5) Type davTee (R~11, ~K11. RP11, RC11. Te11, TMil. D~ll, 0, 
OR11B) a"d RETURN~ 
6) Test ~I I I sta;t CtC wll I ~8tUl'n te stec 2 a~d ~estore t~e 
loader) 

SwTtcn ,.glstel' options • yes 

SW15 • HALT ON E~ROR 
SW14 • LOOP ON CUR~ENT BANK 
SW13 - INHIBIT TVPEOUT~ 
SWll21 • INHIBIT 9~~L 
S W" 9 • I N H I B 1 T U 5 E 0 r M E ~~ 0 fi Y E X PAN T ION D !: V ICe: 
SW"8 • TYPE BAN~ UNOtR TrS T* 



MAINOEC.11.Dl~MA.A MEMORY ExERClS~R 
OiQM AA', P11 

55 
56 
57 
58 
59 0000Ql0 
60 
61 0fcHHH'0 
62 0000~1 
63 o '''~ 0" 2 
64 """0"3 
65 ~000214 
66 00"005 
6" 00"005 
68 00"0m~ 
69 00"0131 
70 1115'7m 
11 171510 
72 ~00004 
13 0000217 
14 000000 
15 0400kHJ 
16 0200021 
7' ~100"0 
18 0040"" 
19 '-"0200" 
80 0010'-"" 
81 000400 
82 
83 
84 210"200 
85 
86 "002~0 000161 1210UH2 
8' 
88 ~01000 
89 
90 "01000 "0"0"0 
91 "010"'2 "0"0"0 
92 "01004 ~0Ql000 
93 "01006 k'!00000 
94 
95 "01010 CHJI2I204 000206 
96 001014 01210210 01210212 
97 01211020 000254 Ql0121256 
98 "1211024 000220 000222 
99 00103121 000214 1210"216 

100 001034 k'!0121124 ""21126 
101 00 HlJ40 00"224 00Ql226 
102 Ql01044 Ql00330 000332 
103 "1211050 "0121250 Ql00252 

JCOPVRIG~T 19'2,~lGITA~ ~QUIPM~N' eo~p:. MAV~A~D ~ASS~ 
,PROGRA~ BY 80B BRAIN 
,ENABL. ASS 

, I: 

R0. %0 
Rla "1 
R2= ~2 
R3. "3 
C?4. "4 
RS. "5 
TTV. "5 
SP. "6 
PC. ~, 

5vHh 1"5'121 
DISPL.AVaSWR 
TYPE- rOT 
9EL.L.= 7 
N= 21 
51-/14= 4fcH~I2I0 
Sw13. 202100 
SWi2" 1000" 
5W11. 42100 
SW10. 20021 
SW09= 1210"" 
SW08a: 40'" 

1- 200 

JMP 

, - 10"0 

MXI 
'" HI'll l' 

L.IMITI 2' 
OPTIONI Cl! 

RF'TRAPI 2121 4 ,21216 
RCTRAPI 2121,212 
RPTRAF'i 254,256 
RKTRAF'I 220,222 
TCTRAP' 214,216 
DRTRAP, 124,126 
TMTRAP, 224,22~ 
OM~VECI 330,332 
5EGVEC. 252',252 

GOT 

'SANI( UNOER TEST 
ir!R~T BANK 
iL.1ST SANK 
iOPTtO~ • MI : MX11 • aT • 1<'11 

4. 



MAINDEC·l1·D~QMA·A vEMORY EXERCISER MACY11',614 a",APR.12 ~aI5~ PAGr.- :3 
o l Q M A A " P 11 DEVICE ADOr-tESSES 

104 0"10~4 177460 RF"CS. 17746~ r"rU·11 DISK (256K) 

105 001~56 177470 RF"ERJ 1714?~ 

106 0010621 177462 RF"WCI 177462 
U'l1 001062 171464 RF"CAI 177464 
108 12101064 177466 RF"OA. 177 466 
1219 01131066 17744{> RCCS. 177446 J'Re11 DISK (64K) 
110 02110'0 177444 RCER. 177444 
111 001012 17745.0 RCWC. 1;1450 
112 0"10'4 177452 RCCAI 1774'2 
113 0.01"76 171442 RCDAI 177442 
114 012l11"0 116714 RPeSI 176714 iRI'11 DISK (PACK) 
115 0011"2 176716 RPWC. 176716 
116 0011214 176720 RPCAI 116720 
117 0011~6 1'6124 RPOA' 176124 
118 0.0111.0 176712 RPERI 176712 
119 "01112 176710 RPes, 176710 
1221 0.01114 1774214 RKCS 1774l'.!4 jRI<11 DISK (CARTRIDGE) 
121 0.01116 177402 RKER 117 4et2 
122 001120 177406 RKWC 17742'6 
123 001122 171410 RKCA 177 410 
124 0.01124 177412 RKDA 177412 
125 0.01126 177342 Tces 177342 iTell O(CTAI'E 
126 "0113.0 1773421 TCER 17'34" 
12' 001132 117344 TCWC 177344 
128 001134 1'77346 TCCA 17'346 
129 0.01136 1713'0 TCDS. 17'350 
130 0.0114" 172522 TMCSI 172522 ,n"l1 ~AGiAPe: 
131 ".01142 172520 TMER. 172520 
132 O011.4 112524 TMBCI 172524 
133 001146 11252~ TMeA. 172526 
134 0011'" 175.0~" OMes. 175.02'0 iOM11 ASYNCRONOUS MODEM 
135 2'01152 17'0212 OM.CTJ 175002 
136 O011'4 1752104 DMBRK' 175~~4 

13' 0~lHJ6 1"0~6 OMADRi 175006 
138 0.01160 112410 DRWC, 1'12410 IO~11 

139 "01162 172412 DRcAI 172412 
140 001164 172414 DROSI 112414 
141 "01166 ORER, 
142 001166 172416 OR081 172416 
143 "011'0 177512 S~01 1"572 d(Tl1 • MEMORY MANAGEMENT 
144 0.01112 172340 KlSA~01 172340 
145 0011'4 1'23"0 KISOR0' 172300 
146 ".011'6 172354 KISAR61 172354 
14' 0~12"'~ 172314 KISDR61 172314 
148 0012"2 172356 KISAP71 172356 
149 "012"4 172316 KISDR7. 172316 
150 "0122'6 1776~4 HXC3, 177604 JMX11 
151 
152 001210 14~0V'10 l.OLIMI 1400~0 jSrGrNNING or BANK 
153 001212 16\?!0Z10 HILIMI 16"'0"'0 JE~'D or B4NK 
154 "01214 17~0Z1" WRDCNTi -1""""0 jitH'JRO e-OUNT 



~AINOEC.11·J~QMA-A ~EMORV EXERCYSER MA C Y 11 " 6 t 4 8.APR·'2 ~8J5C3 PAG~ A 

o l Q M A A '1 P 11 SETUP, C~~E, AND O~TION SCAN 

155 l~1216 2'00025 GOT: RESET J' i 1 P T 101 E W 0 R I. D 
156 Ca1220 ~1272'6 20~5~0 ~OV it5~0,SP , "S"Ar.K AT 50~. 

157 201224 2'12767 211652 176566 "'lOV *.10 1 ,20 IT'Y OUTPUT 'TR4P 
156 l01232 C"12767 000340 176562 UOV #34",,22 il.eel< OUT WQRI.O 
159 001240 012761 012244 176556 MOV #POWR,24 JSET P~wER rAI~ ADDRESS 
160 ~012.6 012767 ~0i21304'' 1'655, MOV #340,2~ 

161 0012'4 Z12767 002602 116552 MOV *.TRP,34 iSET UP TRAP ADDRESS 
162 e01262 ~1216' 0021340 176546 MOV *340,36 
163 001210 012717 0040'0 171512 MOV tHRF' I Rr, tlRrTRAP 
164 001216 ~12111 ""'21240 1775eJ~ MOV .,40.,RF"TRAP .. 2 
165 02113214 012771 004452 1715C'J2 MOV *TRP.Rt,~Re"RAF' 
166 001312 ~12717 'H"~ 2 4" 1714'6 MOV #24i21,fl RCiRlP+2 
167 01211320 0127'7 005162 11'472 MOV NTRP.RP,tlRr-'TRAP 
168 001326 2112171 0021240 17'466 MOV *240,.-RPTRAP+2 
169 kH1l1334 012717 0215462 1"462 MOV ;.tTRP, RK, ~RKTFHP 
1'" ~"1342 01217, 00",40 11745~ MOV *2421,$RKTR1P+2 
111 ~013!S0 012711 ",,6066 1"452 MOV #'I'RP.TC,(tjeTRAP 
172 ~"1356 012777 ~"03021 11'44~ MOV #3210,@!CTRAP"'2 
113 001364 01211, 006774 17'446 MOV .TRP,TM,~TMTRA,? 

1'4 121013'2 012777 "21"240 1,7442 MOV *2421,atTMTRAP..,2 
175 121"1400 0127'7 2110352 11'42~ MOV *TRP.DR,~D~TRAI' 
1'6 "014Q1J6 "12177 0210240 111422 MOV *240, 'OR'TFUP+2 
11' "a1414 012761 012332 176436 MOV *REAOR,6011 JKEY~OARD VECTOR 
118 "01422 012761 1 4 2121210 17'7560 MOV *1 40""0 eJ ,LOLIM iINIT LOI.IM 
179 001430 012761 16210021 171554 MOV ;.t16i21000,I-fILIM t'INIT ~IL.%M 

1821 12101436 2112767 "0212101 171336 MOV Nl,MIN 
181 001444 012767 00021210 1"326 MOV #0,MX 
182 "01452 005067 002",4 CI.R MEMORY iW~l~H MEMOR¥ eE!N~ CHECKEO 
183 "01456 ""05061 171324 eL.R OPTION ,iVPr. 'I-fE OPTION 
184 "01462 Cll32137 "010210 171510 BIT #SW0 9 ,Ci*SWR iINHIstT USE or MEMORY E)CT£NTION OE:VICE 
185 0211470 21010:56 8NE Sli!EIT ,SKIP 
186 0014'2 12112737 001526 0000"4 MOV #lS,~*~ J' S ~ T P 0 R T t M E: 0 U T 
187 001500 "'215717 17'464 1ST ,SR0 ,C~ECK rOR KT1~ 

188 0015Q1J4 105167 17'276 COM8 OPTION ,OPTION IS K'I'11 
189 021151" 012717 "'0:!?i0 1'7332 MOV #SEGERR,ttS~GVEe 

190 "'01516 k!!1277' i210~34" 171326 MOV #340,.~E~Vf:C"'2 

191 001524 ""21415 SR 2$ 

192 
193 02115~6 ~12737 k'l01560 eJ0eJ2I04 1$1 MOV *2$,CI'~ " S r T r 0 R ,.! M E 0 U T 
194 0211534 "'05777 17'446 TSi t'MXC3 Je~ECK rOR MX11 
195 0015421 105167 1"243 COM8 OPTION"'l ,OP"ION IS MX11 
196 a01544 012161 00eJ004 1712:50 MOV #4,MIN 
197 eZ15~2 012761 000003 177220 MOV #3,MX 
198 ~01560 012737 eJ000Cll6 ~""0~4 2$, MOV #6,at#4 ,'R~SET F'O~ NEM 
199 
2ee ~01566 005767 177214 SI2EIT. TST OPTION " W \.I I C H 0 ? T tON A M 
201 ~"15;2 10"417 eMI DOMX ,-MUST !.lAVE MX11 
212 '~"15'4 021U~3" eNE DOSEG iMUS~ I-fAVE MEMORv MANAGEME~'T 



MAfNDEC·11·D~QMA.A ~E~O~Y EXERCISER MACYi1>,61 4 S",APR-72 08155 PAGr. ~ 

OiQMAA~Pl1 SETU~, CORE, AND OPTION SCAN 

203 eJ2I1576 ?12737 ~~H630 "'0e"2'('14 DOCOREJ ~OV #2$,'*4 ,-5[T F~R NC:M 

204 eJk:l16~4 012'~1 017776 ~OV #17776,R1 ,S[T UP AQjRESS 
~05 0016121 0215070 C1.. R R~ .SET UP BA~K C C U~; T 

206 001612 7627;'1 ~2~12lt!!12l 1$ , ADD Al21i:H:'I~H', Rl 'WW£ "0 NEXT BANK 
207 01211616 2l052Z112l !NC R0 I INC T~E BANK COUNT 
208 02116221 ~05711 TST ( 1 ) ,TiMEOUT? 
2219 001622 022701 1 777 16 CMP #17777~,Rl ,t::ND? 
210 001626 "'013'1 BNE 1$ '-l,.OOFl IF" NOT AT THE END 
211 001630 eJ2I12l446 2$1 BR TVPEIT J'TVPE: ! T 
212 
213 001632 ~12737 0~1664 0~H'JiiHH DOHXI ~ov #2$,~*~ ,'SET UP rOR NEM 
214 001640 012700 000003 ~OV #3,R0 JS~T BANK COUNT 
215 001644 eJ05200 lSi PiC R0 "MOV~ TO NEXT SANK 

216 IiHU646 eJ1021'7 177334 r.o\OV R0,GDMXC3 ,SET UI' MXe3 
217 001b52 PJ2I5737 15'776 iST ~.157776 ,T!MrOUT? 
218 2101656 022700 ~00~36 eMF' #J6,R0 lEND? 
219 001662 001310 BNE 1$ jl.OOF' !F" NOi END 
220 001664 0127'7 000~06 177314 2$1 ~OV #6,~MXC3 ,. ~'1 AP I ~!TO SELF 
221 0016'2 el2I0425 aR TYPEIT ,TYPE ! T 
222 
223 001674 104446 DOSEG. MAPIT iS~TI)P ME:MORY MANA~EMENT R~GrSTE~S 

224 0016'6 0052'7 1"266 INC (.IISR0 JTURN ~N MF.:MORV MANAGEMENT 
225 0017~2 012137 001132 ~0f2l0~. MOV *2$,1II#~ isrT TIMEOUT ADDRESS F"OR CORr C A I. C U L A T I 0 r-~ S 
226 0017121 005737 15'7'6 1$, TST ~.157776 J'T~AF' ON NON EX MEM 

22' 13131714 062777 0130200 1"25<4 ADO *2~0,fJKIS.~6 ;GO 10 NEXT BANK 
228 001722 022777 013'600 1'7246 eMF' #76~0,@KISAR6 11...45 T ONE) 
229 0017:!0 0213361 8GT 1S ,TRY NF"XT 
23~ 001732 01'72121 177240 2ii MOV (tKISAR~,1i0 JSAvr ASR6 IN R0 

231 0211736 2106300 ASI. R0 J -ASH •• ., , RQ,Ht 

232 0fZJ17421 212103210 SWAB R0 ,KI.ULlGV ISN'T 1 T 

233 0fZJ1742 2142700 171740 SIC *11774"",~" ,CLEAR JUNK 
234 
235 001746 005300 TYPEIT, DEC R0 iD~OP BACK 
236 0011521 012737 000006 0000~4 ~OV #6.'tlf4 .sri rOR ~EM 

237 0017~6 012706 01,H~50" MOV ;;500,SP ,CLEAR STAOK .tlS'Hlcu 
238 001762 005227 1777;' INC *-1 iTYPE THE OPTION ONL.V ONl'".E 
239 ~01766 0012122 9NE REDO iF'tHST TIME? 
240 0el17121 ~21476' 001516 JSR 7,~OOGET iG~i T~E L.OA~ER ONLY TIoiE F'!RST TIME 
241 1301774 ~210"~4 ~11141i'J TYPE ,M14A 
242 13020021 01~2105 MOV R0,TTY iTvpr ~0 IN OCTAL 
243 Q10~0"2 2121476' 0UHH4 JSR I'C,PR1NTS " A~!D SUPRESS L.EADING tER~1S 

2414 00221~6 ~2IflJ012l4 011156 TYPE ,M14 tTVPE "BANKS EXIST" 
245 002012 0215767 1'76770 TS,. OPTION iWIoIICH OPifON? 
246 0022116 001412!6 8EQ REDO JN~T!oI I ~G 
247 02120221 100403 BMI 1$ '~)(11 

248 002022 ~00004 011464 TYPE ,W1TI-ISG ;t'H::~~RY MANAGEMENT 
249 0212026 0004~2 8R REDO JSKI~ 

250 002030 "00004 011471 1S' TYPE ,WITJ.JMx ,W:1.1 
251 002034 0102167 116744 REDO. ~OV R0,L.IMIT ,·s£.vr UPPER BANK 
252 002040 "'04767 0211534 JSR 7,L.ODRES J R;~S"'O~E LOADER 
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253 002044 ~12737 ~02534 ~0~0~4 'T' ~,. ~OV ~NODEV.''b4 ,sr T U" TRAP IF ~O DEV!Cr 
254 k'l02052 005037 177776 ~L.R ~#177776 I:)~J:;) "RI;jRI:rv 
255 002056 0"~004 ~11~~4 TVI'E _M2 , S 'I ::1 ~' F' ~ A K t: ~q M 

256 0212062 104430 AC~EF'i 1l",.'PUT DATA r:'RCM TTY 
25' e2!2064 Z52737 0~HH20 177560 RTPFI 91S _10",~·1'756~ , 1 ~ 'I-H" TTv 
258 0020'2 ~22767 041522 010336 C!MP tt"RC,INF'UT ,c~e:eK F'OR Rel1 
259 2'021~0 ~01004 8NE T1 
260 002102 052717 0001k~0 176756 SIS 1II100,.RCCS 'fUR,,! e~ I 'J"ERUPT 
261 002110 000503 SR WAIT 
262 202112 022767 050122 010316 Tll CMP *"RP,INPUT 'C~E~K F'OR ~iP11 

263 002120 001004 13NE: T2 
264 002122 052777 0021100 116750 SlS ~100,\lRPCS " TUR~: ~N IN1'ERUPT 
265 002130 000413 BR WAIT 
266 002132 022767 043122 010276 T2, CMf' *"RF',lNPU'l' iCIoIEeK F'OR RF"11 
267 002140 001004 BNE: T3 
268 2102142 052777 ~00100 1767214 SIS #130,~R-F'CS iTUR"" ~N I~TERUF'T 

269 002150 21210463 9R WAIT 
270 21021'2 022767 045522 ~10256 T3, CMf' * I, R K , I 'J PUT " C 101 E e K F' 0 R R \( 11 
271 002160 0010QJ4 8NE T4 
272 2102162 ~52717 000100 116724 SIS 1111210,GDRKtS J TuR'.' eN INTr::RUPT 
273 0021'0 000453 9R WAIT 
214 2102112 ~22767 12146524 0121236 T41 eMF' ",IITM,INPUT JCIoIEr.K rOR T"111 
215 002200 021101214 BNE T5 
276 0022~2 052777 12l001~21 1167:50 8~S ttlI2l0,'IMCS J'TUR~ ON INTE:RUPT 
271 2102210 000443 BR WAIT 
278 21212212 022767 2141524 010216 T5, eMF' #"1'C,INPUT ;C~ECK F'OR jell 
219 2102220 210101214 9NE T6 
280 2102222 052717 00011210 116616 SIS ~10",,!CCS i"UR~ ON INTERUPT 
281 002230 000433 SR WAtT 
282 002232 0,2767 0465~4 21101'6 T6i CMF' #"OM,INPUT iCIoIECK F'OR D~11 
283 002240 12101007 eNE T7 
284 2102242 "215777 116702 ,.ST ~DMCS il! tT jI-lERE? 
285 002246 012731 0012112106 V'l00004 "10V *6,'*4 J'R~STO~E 4 
286 2102254 12100167 00512174 JMP TRP.DM 
281 2102260 022767 05t104 0101521 T7, CMf' #"OR, INPUT iCi.lECK F'OR D~11 

288 2102266 12101004 BNE T8 
289 012l22'21 0527'7 00011210 176666 915 #l2121,~QRCS "1'UR"-J ~N pJTERUPT 
290 0022'6 121004121 SR WAtT 
291 2102300 105167 21121132 Tal TSTB INF'UT ic~ AL~NE 

292 211212304 ~01420 SEQ CRI..F' 
293 012123~6 000004 010 710 TYF'E ,M1 
294 e02312 205031 177560 CL,R ~#177560 dt'l 'HE TTv 
295 002316 "00652 !;R Ire' 
296 
291 00232121 012131 000006 02l210QJ4 WAiTI MOV #6,'*4 ,srT NEM TRAIl 

298 002326 016704 176656 1$, MOV L.OL.I~,R4 j5rT L.~w L. pnr ~* .... " .. ,,**** •• 
299 e02332 2126104 176654 2$1 C';MF' I.IIL.IM,R4 , E~!D or ~ANG[ '" • 
300 002336 ""1713 BEO 1$ JY~S • RESET .. SAeKCROUND " 
301 e02340 02102 41 eL,C ,CLEAR CARRY BtT .. TEST • 
302 0023.2 ~05524 AD~ (4) + J~~P wtT~ qEAD/WRITE .. .. 
3~3 002344 0007'2 BR 25 '1..001' ** •• * ••• ** •••• 
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304 0023046 ~1'2737 IH2l~006 :H'l~0~4 CRl.F' I ~Ov #6,!iI#4 
305 ~212354 ~05037 177560 ~i..R ~·11'5~2 11~ THE' 'TrY 

306 ~~2360 ~0~0~4 0111~1 'l"vPE ,M1l JA~K F'OR L.o~rR l. pq T 

3~7 ek:l2364 1~443" ACCEPT iGET P' 
3"'8 0~2366 ~05067 176410 CL.,R MIN 
3el9 £112123;2 !!I12?01 012436 MOV I,qNPUT,R1 
310 002376 1~'711 CRt. TS"8 ( 1 ) JCP? 
311 0024~0 001414 SEQ C::R2 
312 0024Q!2 106011 ~OR9 ( 1 ) 
:513 002404 106011 PORS ( 1 ) 
314 0024216 106011 ~OR8 ( 1. ) 
315 002410 106167 176366 ~OL.B MIN 
316 002414 106111 ROl..8 (;2. ) 

317 002416 106167 176360 ROL.,8 MIN 
318 002422 106123- ~OL.B (1). 
319 002424 106167 176352 ROl".8 MIN 
320 002433 0iH'762 9R OR1. 
321 002432 "05767 176344 CR21 T5T MIN .M!N MUST BE >"" 
322 002436 ~03743 9L.E CRI,.F' iNOPE: 
323 002440 016767 176336 176332 MOV MIN,MX iSlvr LOWER LIMIT 
324 0024.6 "'05361 176326 DEC MX 
32' e1~2452 00~012!4 2111111 NXTCRI TYPE ,M12 ," ASK F'OR UPP£:R L.tM!T 
326 12!02456 104430 ACCEPT ,'RrAn ! T 
327 002460 005000 OL.R R2I 
328 002462 ~12701 2112436 MOV #lNPUT,R1 
329 002466 105711 CR31 TST8 ( 3. ) iC~? 

330 21024'0 (3211411 SEQ CR4 ,TP'ST rOR END 
331 (3024;2 106011 ROR8 ( 1 ) 
332 02124'4 106011 ~ORB 0.) 
333 2102416 106011 ~ORB ( 1) 
334 2102500 1061~0 1;0l..B R0 
335 21025~2 106111 ~O1,.8 0. ) 
336 2102504 1061"'0 ROL.8 R2I 
337 21025e6 106121 ROl.8 (1). 
338 002510 106121" ROI.B R0 
339 (302512 "'''0765 SR CR3 
340 002514 2120067 116264 CR •• CMP "R0,L.IMIT ,GREATER TWAN THE MAX? 
341 2102520 2103354 BGT NXTCR ivrs • TRy AGAr~ 

342 002522 212(3067 176254 CMP R0,MIN JR~ MUST BE > MIN 
343 2102526 ""2712!7 91.T CRI,.F" ,1"5 NOT 
344 2102530 000167 171310 JMP T0 iGrr ANoTHER 
345 
346 2102534 e!"0012!4 el11135 NOOEV. TYPE ,M13 ;r'r'p~s NO OEVICE 
341 002540 ~"eI"214 011135 TyPE IM13 
348 2102544 "''''''0214 012436 TYPE , INPUT 
349 2102550 000004 "'02554 TYPE , '."'2 J" ~ .\ sr 12 " JOES NOT EXIST~(15)<f2> 

350 0025;6 "'0"'1'7 11~4i4 JMP GOT ,'RrrURN TO TTY INPUT MODE 
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351 0026"2 2116~1 ,iRPI MQV (6),~1 JGET TRAP INS'l'~UCT!ON 

352 ~02624 1621~1 "~HHH'J2 SUB ~2,Rl 'BACK UP 8Y ~ 
353 002bH" 11112'1 MOV8 (1),R1 JGfT TWE RIG~T BYTE or T~AI' 

354 ~02612 ~627e1 ~02634 AOD *ADRTAB,~l jI~DEX TO TA9~E 

355 002616 e'22101 2'02106 CMP *E NOTAB,Rl iC~EtK rOR END or TABLE 
356 002622 100401 8Mt ,.4 louT OF' 90UNOS 
357 002624 ~001'1 000000 JMF' '(1) iGO TO ROUTINE 
358 002630 0~"HHJ0 IoIA~T JT~AP ~UT or SOUNDS 
359 0026:32 000176 SR ,-2 JHANG UP 
360 
361 002634 AORTA81 
362 002634 003554 WRADR ,CORE ; TRAP." (10 4400) 
363 002636 00:5612 WRCADR ,COMCQR • TRAP"'2 (1"4402) 
364 002640 004216 CH', RF' JCJ.!K,Rr • TRAP';"4 (10 41 404) 
365 002642 00460" CH'. RC JCJ.!K,RC • TRAP+6 C~04406) 

366 002644 005212 CIo·r. RP JC~K,RP • 'T'RAP"'l'" (10 4 410) 
361 0026'6 005610 CH·. RK ,CHK,RK II TRAP.l~ (10 4 412) 
368 002650 0"'6160 CH·. TC ,CI-IK,TC • TRAP·1" (10 4 414) 
369 0026!52 0"'124 cW. TM ,CHK,TM • TRAP·l~ (121 4 416) 
31'" ~026'4 01214'4 CH', DR JCJ.!K,DR • TRAP·2t' (10'420) 
311 ~"'~656 211lJ6424 S·, tc ,SEARCH • TRAP"'2~ (1214422) 
312 ~026~21 2101032 RW', TM ,rU:WIND = iAAP"'24 (1214424) 
313 ~026~2 21213236 COATA .CKDATA !II TRAP+2~ (1214426) 
374 2102664 21111.0 GOGET ,ACCEP! I iRAP ... 3~ C5,21,.4:5Z) 
375 002666 21216160 CH·, Tt: ,ERR2 =- TRAP"'3~ C1Z 4 432) 
316 0026'''' 0"'3416 PO'l'S .STOP : TRAP';"34 f121 4 434) 
317 212126'2 210:5632 ER3 JERR3 • rRAP.36 (10 4 436) 
378 21"'26'4 0"'34\:54 BEGIN .START ;: TRAP.4~ (1""444~ ) 
319 ~"'26"6 2103726 SEt8AK ,SET8AN ;: TRAP':"4~ t~"444Z) 
380 212127210 ~"'2714 NX'i' ,NEXT II TRAP+44 (104444) 
Je1 02127"'2 :?J",4016 MAP ,MAPtT II TRAP"'4~ (121~446) 

382 212127214 012316 PATCH1 JDUM1 II; 'T'RAP ... 5~ (1214450, 
383 ~027"'6 012416 PA'T'CH2 ,DUM2 I 'T'RAP+5~ (104452) 
384 ~"'2706 ENOTASI;I.·2 
385 
386 21021121 21117211 1162,4 SEGERRI MOV 'SR0,R1 
381 002114 0"'52111 1762521 C~R aaSR0 
388 0",272'" 21"'00214 21114216 TYPE ,SEGA iM~MCRV MANAGEMENT ERROR 
389 002724 0"'210214 2111425 TYPE ,SEG1 J'I'vpr 5R~ 

390 0027:50 21121215 MOV (l,·,TTy .TVPE: f1'. IN OCTA r 391 002732 21"'4161 00'104 JSR PC,PRP~T~ iTVpr LEADING lERO S 
392 2102736 0",00rzJ4 2111436 TYPE ,SEG2 JTypr SRi 
393 2102142 "'121215 "10V (l,·,T!Y J'TVpr ~1)'" IN OCTA~ 

394 2102144 0"'4761 el07072 JSR PC,PRINTR ITvpr LEADING tERO'S 
395 002750 eI""0~4 01144' TYPE: ,SEG3 J' T YPF ~R2 

396 0~2754 ~111~5 MOV (l),TTY ,TYPE' (1 ) IN OCTAL. 
391 ~02756 004761 eI"'06'" JSR PC,PRINT~ I!VP~ LEADING lERO/S 
398 ~02762 0000C!l4 011135 TYF'E: ,M13 
399 002766 00""e'1ZI I-IA~T 

40'" 002770 il00167 1710'0 JMP R'I'PF" 

\. 
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4~1 CJ2774 ~32737 ~4~0~~ 1775'~ NXT, 8Ir fiSW1 4 .(I#SWq JI.(')O~ ~N 8AN;(? 
472 3~3~2'2 ~01111 ~NE 2$ 
4~3 0030"4 1267"'~ 175710 C~1P8 MX,RC!l JI.AS" ~AC;E' 

4~4 003~HI2! ~12!2461 !:H .. T 1$ 
4e15 iZ03~12 032737 012!20,,0 177510 BIT *SW1~,IJ~SWR I P-H-IJ8!T 9ELI.. 
4"6 00321221 ~010~5 8NE 5$ Jyrs! 
4~7 e03022 112767 12J0k%H,H ~01"1~ MOVe #BE:LL.'ITVP~ ,T¥F'r: A 8Et.L. 
4et8 ~03030 0012!012J4 12l1204'" TYPE "rYPE 
4~9 003034 "'13712J3 000042 5$, MOV ,#42,R3 ,GET MONITOR ADDRESS 
410 ~~312J40 0014~6 BEQ 1~$ ,SKI" IF' " 
411 0~3042 004767 006532 JSR PC,I..ODRES ,RrSTQRE T~E I"OADER 
412 "213046 t"04713 JSR PC, (3) ,G~ TO MONITOR 
41:5 003050 "0"240 NOP 
414 "333'2 ~0~240 NOP 
415 "3J354 000240 NOP 
416 0213056 ~16767 1"'20 17571 4 10S. MOV M1N,MX JRr.S~T MX 
417 0032164 016737 175710 171570 MOV MX,GD*OlSPL,AY fDtSPI"AY IT 
418 03:321'2 032737 2100400 1175'0 elT #SW"B,~#SWR ,TVP~ ~ANK NUMBER?? 
419 0031~21 "'014121 SEQ 6$ J ~o I 
42121 003102 "'00004 00312'6 TYPE: , .... 2 "'.AS~I~ (15)<12)" " 
421 021J112 016705 175662 MOV MX,TTV 'TYPE: ~x IN OCTAl. 
422 2'213116 021.767 0216730 JSR pc,PRINTS iAND SUPRESS l.EAOI"JG tERO#S 
423 ~03122 005767 2100424 6$i TST MEMORV iC~ECK STATE 0' rl"AG 
424 0",3126 1021407 BM.f 4$ J'SWM3 !T 
425 0121313121 ~2114eJ3 SEQ J$ ,'COM IT 
426 01213132 0052167 000414 CI..R M.EMORY dNI"I' tT 
427 "'0 3136 000433 SR 2$ ,CONTINUE 
428 003140 105167 "'004~' 3$i COMB MEMORY+l JMAK~ !T 1774210 
429 ",,,3144 021214321 SA 25 ,SKI~ 

43" 003146 "'2121367 00041210 4Si SWAB MEMORY ,MAKJ:: 11 377 
431 02131'2 000425 SR 2$ 
432 "'03154 el2I5267 115620 1$, INC MX iGO TO NEXT BANK 
433 00316" 016737 175614 177510 MOV M)(,~#DlSF'I"AY ,JISPl.AY THE BANK fN USE 
434 0213166 032737 Ql004~21 171570 BIT #SWfJB,@*SW~ iTypr ~ANK NUMBER?? 
435 01213174 0((11414 SEa 25 J'N~ , 
436 1211213176 "'''0004 01213202 TYPE , 1+2 (. ASC' It." " 
437 "'0J2~4 01670' 175570 MOV MX,TTY iSrT F'~R TVf'tNG 
438 0((1J21121 032705 0012121('17 BIT #7,TTY J' ~'1U \.. 'T' P'L.. E 0 F' 1 C!J ? 
439 2103214 0014"'2 BEQ 7$ ,YES 
440 12103216 21427V15 1777'0 91C #1 7 7770,1'1'Y icLEAR OUT UPPER 8%TS 
441 210J222 12!214767 12106624 751 JSR F>C,PRINTS ~T¥PE MX AND SUPPRESS l.EAD!Nr; ~EROES 

442 "'03226 104442 2$1 !;ET9ANK ,Sr.T MXC 
443 00323O ~16'04 175754 MQV L.OI"IM,R4 ,SrT U~ fOR 9ACKGRQUND 
444 2103234 "'000"2 RT! 
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445 2'~3236 1~4442 COATA. SETBANK iCIoIECK OA'A 
446 ~3324~ ~05761 02'5442 1ST EX 
441 l~32.4 "01401 3EO ,.4 
448 ~33246 0000e2 ~TI 

449 ~el325~ ~~5~61 eJ~~2'2 CI.R DATA 
.5~ eZ3254 0215~67 2'~02'0 :::\.R 91T 
451 ~03260 016702 115724 ~OV 1.0L.IM,R2 JS~T UP 9EGI~NIN~ or BurrER 
452 003264 ~0416' 0Z0022 1$1 JSR Fle,GOA!A 
453 0032'0 026112 0~H!l252 eM? DATA, (2) 
454 0213274 0014211 BEQ ,+. 
455 21213216 104436 ERR3 
456 12103320 "'05122 1'ST (2)+ 
451 0033~2 12!26702 11571214 eM? ~11.1M,R2 iCIoIECK FOR EN:;) 
458 0033~6 ~21i366 RNE 1$ 
459 003310 0210~eJ2 RTI 
460 
461 0213312 ~215767 ~"!'121234 GOATA. TST MEMORY iC~ECK rl.AG 
462 "03316 1210430 gMt TlXOR9 jMM11G 
463 003320 "'032116 RGT T8XQR13 jM~11F' 

464 
465 01213322 010203 Tl)(ORB, MOV R2,R3 J·MM11 E MEMOR'~ 
466 003324 21021303 !;WAS R3 
467 003326 02161213 ~OL. R3 
468 1210333121 0602213 ADD R2,R3 
469 003332 021621213 ROR R3 
410 21213334 ~66103 ~0~210 AI.1.0 RI ADO SlT,R3 
411 021:53421 ~06003 ~OR R3 
4'2 "03342 1034~4 ecs 15 
413 "0:53.4 ""'161 000~00 COM BIT 
4'4 "033'0 ""':1.61 0"01;2 COM DATA .,, 0033'4 """201 1$; ~TS ~c 

416 
47, 003356 010203 T8XQR13,MOV R2,R3 iMM11F' MEMORY 
4'8 003360 01~2'" MOV R2,R5 
419 203362 0"0303 SWAB R3 
4se 121,,:5364 006105 ROI. R5 
481 "03366 "06105 ~QI. R5 
482 ",,:53'" "06105 ROL. R5 
483 "03312 0216105 ~QI. R5 
484 2103314 0605213 T3)(9. ADD R5,R3 
485 ~2133'6 0210756 8R Al.I.QR 
486 
487 1~034121" 12!102et3 T3XQR9, MOV R2,R3 JM~11G MEMORV 
488 l0341212 0216tH~3 ROR R3 
4B9 J03404 r10305 ~OV R3,R5 
490 ~"34216 ~2103eJ5 SwA8 R5 
491 ~034121 006003 ROR R3 
492 ~~23412 2'06""3 RQR R3 
493 ~"34i4 {'I2I0?67 ~R T3X9 
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494 003416 V'05037 171776 POTSI eL.R ~#177776 JD~O~ PRIORITY 
495 003422 005737 177570 1ST ~#SWR J~AL.'!' (IN ERR~R' 

496 003426 10~~01 8 P l. ,. •• 4 

497 00343'" 0~H~0~0 HAl..T 
498 003432 0000~2 RfI 
499 
500 003434 016705 175340 BEGINI MOV MX,TTV 
501 003440 000241 CI..C J .A~H #13,TTY. 
'''2 003442 006005 ~OR TTV iTO GET 
50:5 003444 et06005 ~OR TTY jT~E TI1REE 
504 003446 ~06005 ROR TTY iUf)prR 8ITS 
505 003450 006005 ROR TTY "TO ~.AKE 
511'6 0034152 042705 011777 BIC #1'717,,.TV jT~E A~Dr~ESS 

50'1 003456 ~1'646 000000 MOV ~(6),.(6) iGrT ""'DRESS 
5218 eliZl3462 O:1.'6 46 0~HHH'J0 ~OV '(6),.(6) "G~T AODRESS 
509 2103466 01~"6 00021,,0 MOV TTY,l&(~) JLOA~ ME~O~V AOO~ESS 

510 el0~4'2 022626 CMF' (6'.,(6). ,RrSToRE STACK 
511 0034'4 ~62716 0000212 ADO *2,(6) JINC~EMENT STACK 
512 003500 "'167215 1752'4 MOV MX,TTy iGET U~PER 2 SITS " M)(C 

51::5 21035'-"4 02161215 ROI. TTY JG~T I~TO POSITION 
514 21035216 12l~2721' 17"1' BIC *1'771

'
,TT'\' .CLEAR JUNK 

515 2103512 0"605 02121000 815 tlII(6),T!V .GET R~ST Of COM~AND 

516 003516 062116 2121210,,2 ADO *2,(6) ilNC~EMENT STACK 
517 2103522 01'6 46 ~ZI2l0210 MOV '(6),.(6) JGr.T AnDRESS 
518 2103526 ~1'646 0"~000 MOV GIl(6),.(6) ,GET ArD~e:ss 

519 21035:32 211.~5'6 00210210 MOV TTY,,(~) JL.~A~ MEMORY ADDRESS 
52'" 210~536 022626 CMP (6)·,C~)· .RESTORE STACK 
521 2103540 062716 1210"'0212 ADO *2,(6) fINCREHENT STACK 
522 21"~5.4 121"0002 RT! 
523 
524 2103546 21021000 DATAl ~ 

525 2103550 000000 BITI ~ 

526 12103552 ~00012l0 MEMORY, '" 527 
528 
529 00:3554 104444 WRAD~I NEXT 
53121 003556 12105067 117164 CI.R DATA 
531 003562 005067 117762 C1. R 9IT 
532 003566 0161121Z 115416 MOV 1.01.1 M,R2 15fT T!-4E STARTING AD"RESt::; 
533 0035'2 12104167 177514 1$, JSR F'C,GDAIA 
534 21035'6 016122 171744 MOV DATA, (2,. 
535 00~6~2 t'!26712l2 1'5404 CMF' HlI.IM,R2 ;ENO? 
536 0036~6 el01371 RNE 1S 
537 00361121 ~02101212 ~T! 

538 
'39 00:5612 121.442 WRCADRI Se:TSANK 
54121 003614 ?!167212 175310 MOV L.OI.IM,R2 ,SET UP BEGINNING ~F BUF'[R 
541 00:362121 12!0'122 1$, COM (2)+ lC~MPL!MENT IT 
542 ~1213622 212611212 175364 CMP HII.IM,R2 
543 01213626 0013'4 BNE 1$ I~OO~ TIL END or C~RE 

544 12l036:5" ~0001212 ~Tr 
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545 0~:5632 232737 C'l22!000 17751e ER3. 31T #SW13,"#SW~ 'I~~I9!T TVPr.OUTS 
546 ~03640 301401 QEO .... 4 
547 0~3642 000002 ~TI 

548 0213644 ~22767 ~41524 2106564 CHP :Ii ,. T' c, I N PUT 
549 003652 00121213 '3NE 1$ 
55e 003654 2'127" 2!0002!1 175244 MOV #l,tlT'CCS 
551 2103662 12l0002!4 011~:50 1$, TYF'E ,M7 
552 2103666 2110205 MOV R2,TTY J'TVPE ~2 wtn~ MX AS 18 BfT ADDRESS 
553 003670 2104767 0062r,2 JSR PC,PRINTA 
554 003674 0021004 011051 TYPE: ,MB 
555 0037~21 ~16705 117642 ~OV OATA,TTY "TvPE OATA PJ OCTA~ 

556 00372'4 004161 006132 JSR PC,PRINTR ITvpr L.EAJtNG ~E~OI S 
557 0037121 00t'J004 011'1163 TyPE ,1'1 9 

558 003714 011205 MOV (2),TTV .Tvpr t 2) IN OCTAL 
559 003116 !2l2l4767 0'116120 JSR PC,PRINTR ,TvPF: I..E:AOINC; lERO/S 
560 0213722 104434 STOP 
561 02137~4 0210002 RTf 
562 
'63 003726 016705 175'1146 SET8AKI MOV "1X,TTY 
564 003732 !2l0!5767 175'1150 TST OPTION iWIoIA· AM I 
565 '1103736 ~21i411 SEQ 25 .I'M N~TIoIING 

566 0037.0 1210405 8MI 15 .I'M A'J MX11 
'67 0~3742 00~J05 5~A8 TTY J aASH *'.'TV. 
568 ~03744 006205 4SR TTY 
569 2103746 Z10517 175224 Mev TTY,~KISAR6 

570 1~037~2 "000212 ~H I 
571 ~03'54 2'10577 175226 1 $ i MOV TTY,~MXC3 "1.~An 'HE MXC 
572 1~0:57621 ~00002 ~TI 

573 '~03762 ~00241 2$i CI.C • .A~H #lJ,TTya 
574 1~2J3764 ?!06005 ~OR TTY "ROTAT~ 

575 "03766 ~06005 ROR TTY JT~E: UIIPER 
576 "03710 02J6f2l05 ROR TTY ,-TIojREE 81,.5 
577 '~2J3772 ~f2l62J~5 ROR TTY i"O·~A~E 

578 "03774 042705 011771 9IC *1
'

7'1,TTY JCLEAR JUNK 
579 "~4000 0121561 175204 MOV TTY d.OL. I M "ADDPESS 
580 "040~4 062705 020000 ADD t.f20000.TTY " ~ i K r u p P e: R 
581 "'11 4010 0'10561 115116 Mev TTY,HI~p1 'I.tMIT 
582 "0 401. 000002 RTI 
583 
584 
585 ~I 0 4 '" 16 ~12777 000000 115146 MAl'. MOV j",_KI~AR0 

586 e'2J42J~4 ~12717 0'74~6 175142 Mev j71406,'Kl!OR0 
587 e'04032 t'!12717 000200 115136 Mev *200,flKISAR6 
588 e'042J42J 012777 077406 115132 MOV t.i77406,~~I!DR6 

589 e04f2l46 012777 0016210 175126 Mev #'600.~KISAR' 
590 e2J4054 012717 "7'406 175122 "10V #'77406,'KISOR7 
591 e0 4062 0'110002 FUI 
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o i! Q M A A " P 11 ~F'11 DISK ~A~OLER 

592 004064 104404 \.:', RF' I CHK,RF .I:~E~K FOR EqRORS 
593 00 4 066 104426 CKD,ATA JC~ECK cCRE 
,94 004~"0 1044~'" TRP.RF"I CORE Il.eA~ eO~E WIT~ ~ATA 

595 00 4 012 ("12777 ~04124 1747121 MOV #CIRF',~RF"TqAP J. ! e ~r C I( ; TRAP ADDRESS 
596 00 4100 016777 175110 174752 ~OV WRDCNT,~RF'\.JC Jw("lRIJ COUNT 
597 00 4106 005017 174152 CI..R $Rf"DA JJ5K A~DRESS 

598 004112 12144421 START JI.~A~ ~URRENT ADDRESS & ! E f J AN;) GO 
599 004114 ~211062 ~001~3 ~"112J54 RF'CA, 1·~0: 3, RrC? 
600 00 4122 0000~2 RTt 
6~1 
602 00 4124 1214404 C·, FH', CHK.RF' JC~EeK rOR ERRORS 
603 0041t!6 12J12777 004160 174654 ~OV #R'. RF", @1RrT~AP J/~E4DI TRAP ADDRESS 
604 00 41J4 01671, 17505 4 1'14716 ~~O V WRDCNT,IJRF'WC ,WOR~ ~OUNT 

605 "04142 0050" 114716 CI..R ~R"DA JO~K ArjDRESS 
606 1304146 1214440 START Jl..eA~ r'URRENT ADDRESS & rEt" AND GO 
6~1 130 4150 001062 ,,0211217 e!01054 Rrt::A,1~0f'fRF"CS 

6218 004196 1300002 RTt 
609 
610 2121 4160 1044214 R·. RF' C':HK.RF' IC~U'K F"~R ERRORS 
611 2121 4162 1i1t442l, C:OMCOR ICClMPl..tMENT CORE 
612 2104164 "'127" 004064 114616 MOV #W,RF',~RrT~AP i/!.lRITEI TRAP ADDRESS 
613 21041'2 0167" 1'150i6 114660 MOV WROCNT"RPWC ,WORn eOUNT 
614 21042~eI 00521'7 11'6621 CI,.R t'lRrDA ,DSK A~DRESS 

615 2121 4204 1044421 START il..~Ar CURREN! ADDRESS & ! E t 5 AND GO 
616 2104206 02112162 0001~S "01054 RF'OA.1021t5,RF'C~ 
61' 21214214 000002 ~TI 

618 .FlAGE 
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619 
62~ 

62l 
622 
623 
624 
625 
626 
627 
628 
629 
63~ 

631 
632 
633 
634 
635 
636 
631 
638 
639 
6421 
641 
642 
643 
644 
645 
646 
641 
648 
649 
650 
651 
652 
653 
654 
655 
656 
651 

2104216 
~04222 
004226 
004230 
004234 
004242 
004244 
0214250 
!Z04254 
1Zl04260 
0214264 
1Zl042'0 
1Zl04214 
1Zl0 4 300 
0043~2 
1Zl043~4 
1Zlt'J4312 
004314 
004322 
02143321 
0214334 
0043421 
004344 
0214350 
1Zl04354 
004362 
02143121 
00 4312 
004316 
02144~2 
0044~6 
004412 
~04416 
00 4 422 
1Zl044~6 
004432 
1Zl2l4436 
1Zl04442 
00 4 444 

005067 
005777 
HHH~26 
005267 
?J32731 
0012120 
011705 
~II:HH~~4 

000211214 
2'214761 
000212'4 
01171215 
~2I4761 
104434 
1Zl01Zl002 
V'lJ2731 
001054 
11'761 
116761 
105267 
1062161 
0062167 
~H~6061 
"062161 
12142761 
126761 
001425 
210"2104 
21""004 
016705 
"04767 
"0e0!Z4 
116705 
"IZl4767 
211Zl"IZlt'J4 
116705 
004767 
104434 
elIZlt'J002 

2214464 
174626 

2'~4452 

~212l2l021 

174604 
2111174 
01101k~ 
005556 
12l11.21221 
114562 
0215542 

0200~0 

114534 
114452 
"04351 
004344 
004340 
004334 
004330 
116314 
004316 

011114 
011165 
1143;2 
00544" 
01U~51 
004263 
005424 
011"63 
0~4246 
'Hl54i0 

177570 

1175'21 

:1'04362 
004355 

CH', RF' I 

2$1 

~I..R 
'I'S'I' 
?'PL. 
INC 
91T 
9"JE 
~OV 

TYPE 
TYPE 
JSR 
TYfJE 
'10V 
JSR 
STOP 
RTf 
BIT 
~Ne: 
MOVB 
MOV8 
!NC8 
ROR8 
~OR 

~OR 
~OR 

AtC 
eMfJS 
BEC 
TYPE 
iYPE 
~QV 

JSR 
l'YF'E 
i'-lOV8 
JSR 
TYPE 
~OVS 

J5R 
STOP 
RTf 

EJ: 
(tRF'CS 
1$ 
EX 
*SW13,~*SW~ 
1$ 
~RF'CS,TTV 
,RF',Mi" 
,M3 
PC,PRINTR 
,M4 
91RF'ER,TTV 
F'C,PRINTR 

*SW13,@I#SW~ 
25 
_RF'CS,CHK 
MX,CHK+1 
CHK+1 
CHK 
CHK 
CHK 
C~I< 
#176314,CIoIK 
CHK,CHK.1 
2$ 
,RF' I Ml 
,1'115 
~X,TTV 
PC,PRIN1'S 
,MB 
CHI<+1,TTY 
7,PRINTS 
,M9 -
CHK,TTV 
1,PRIN!S 

ICLEAR ERROR rL.AG 
I A ~,! V ERR C R S 1 
J3~A~CH IF' NO ER~OQS 
lsr~ ERRr.R F'~AG 
J I~HT8TT ERROR TvP~OUT 
JINHIBtT TVPEOUTS 
,SfT TTy rOR TYPING 
,TvPf ~EVICE MESSAt.E 
ITVPf es 
JTypr Qrcs I~ OCTAl.. 
J'TVPI: F:R 
iTypr ~RrER IN OCTAL 
iTvpr LEADING ~ERO/S 
,pojALT ~N ERROR 
JRrTUR~J 
iI~HYB!T ERROR TVPEOUT 
• Yrs! 
.G[T EA 81"5 
iG~T MX 9%,,'5 
JINCRE~ENT INTO EA 8ITS 
JM~vr OVER BV 1 
JMOVr. t,. 
dNTO 
J' POS! T t o~ 
JClEAR JUNK 
iMAKE SURE EA BITS INCREMENT 
,Re:TURN IF' E~UA~ 
iTvPF OEVICE MESSAGE 
jTVF'r "8ANK" 
iTVPE ~x IN OCTAl.. 
jAND SUPRESS ~EADING lER~IS 
JT~ur 
JGF.:T BVTE 
iTvPE 'RUE EA BITS 
JRrCElvED 
iG£T BVTE 
iTYPE ~ECEtVED EA BITS 
p~'l T 

,-RETURN 
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658 ~el4446 1044216 w"! RC' CHK.RC ICIoJErK F'O~ ERRORS 
659 00 4 450 104426 CK:)ATA IC~E"'K CORE 
660 0~4452 H14421e1 TRP,RCf ~ORE ,i,.OA."" rOQE WITI.l DATA 
661 rz~4454 012777 0045~6 174332 YQV #C,RC,'RCTRAP J f CHr:CK' T~AP A:JDR£SS 

662 el~4462 "'16777 174526 1744~2 ~ov WRDCNT,~RC\tlC ,.~eRn COUNT 
663 "'0 4 4'''' ~05077 1744,,2 C'I. R ~RCDA ," D ~ K A. ~ D RES S 
664 "'~H4'4 104440 START ,"1.0AD eURR£NT ADDRESS & tE!3 AND GO 
665 "'04476 ~01074 "'0"'103 001066 ~CCA, :Lk10 r 3, Rce? 
666 0045QJ4 "'021002 RTI 
66? 
668 210452'6 1044~6 CIRC, CHK.RC iC~ErK F'OR ERRORS 
669 210 451" "'12777 "'04542 1742'6 MOV *R.RC,@lRCTRAP i/~EADI TRAP ADDRESS 

6'0 210 4516 016777 1'4472 174346 MOV WRDCNT,@RCWC ;W~Rr"I ~OUN'T' 

671 2104524 0"~H:"7 114346 CI.R ~RCDA "DSK ADDRESS 
612 "'04530 104440 START iI.OA,) CURRENT ADDRESS & t E f 1 AND GO 
673 21~45:52 21010'4 210211"" 2101066 ~ceA, ~,et0 f", RCC~ 
614 21045.0 2100002 ~T! 

675 
676 2104542 104406 R"t RC # CHK,RC iC~ECK rOR ERRORS 
677 210 4544 1"44~2 eOMCOR ,"COMOL lMEN'I' CORE 
618 210 45.6 213,2717 2104446 174240 MOV *W·. RC, ~RCT~AF' '-'WR1TE; TRAP ADDRESS 
6'9 el045"!54 212,6777 1' .. 434 1'4310 MOV WROCNT"RCIJC jWOR~ eOUN'I' 
680 2104562 210'077 1743i0 OI.R .RCCA ,O~K A~DRESS 

681 2104566 104440 START j~OAC CURRENT ADDRESS & rEI5 AND Gr) 
682 210 45'" P.!01014 00211215 2101066 ~ceA,lel0t5,RCC~ 

683 21045;6 ~00002 RTI 
684 .PAGE 
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685 00460~ 
6R6 0046~4 
681 00 4 610 
688 004612 
689 004616 
6921 0214624 
691 121214626 
692 004632 
693 12104636 
694 00 4 642 
695 004646 
696 12104652 
691 12104656 
698 121214662 
699 12104664 
72121 I2!rD4666 
712!1 12!04614 
712!2 21046'6 
703 12!047~4 
7~4 12!12I4712 
'12!5 004716 
'1216 004722 
'1217 12104726 
71218 12104732 
71219 12104736 
11121 12104744 
711 12104752 
712 12104754 
113 12104760 
114 12104164 
715 121047'0 
116 12104714 
711 005012!0 
118 12!05012!4 
719 I2!rD5010 
12121 12!05014 
121 I2IrD5rD~0 
122 12105024 
123 005026 

205067 
~057'7 
10"026 
~21526' 
~321!7 
?J2I1020 
1211'72'5 
0002104 
~""H:H~ 4 
tlJiH767 
0rDa012!4 
1211'71215 
0"4161 
1214434 
00001212 
032737 
12101""4 
111761 
116767 
105267 
106061 
2'06067 
006067 
0060'7 
042767 
126761 
12101425 
"0"0tlJ4 
00"0t2J4 
016'~5 
12!04767 
tlJ002112!4 
1167121' 
004761 
02102104 
1167tlJ5 
('104761 
104434 
121210211212 

004102 
114 256 

2'2141211" 
2I20~12!0 

1'4234 
tlJ112i1 
r2!110i0 
r2!051;4 
12!1t020 
1'4212 
r2!0516rD 

114164 
11421121 
2103767 
12!03'162 
1210:5156 
12103152 
12!0:5146 
1'63'4 
r2!03734 

011217 
01116' 
1740121 
12105"'6 
011Z51 
"21372'1 
005042 
r2!112163 
tlJ03664 
"05026 

177510 

1715121 

121042112!0 
12103173 

crr, RC I CL.R 
TST 
BPL. 
tNC 
eIT 
ANE 
MOV 
TYPE 
TYPE 
JSR 
TYPE 
~OV 

JSR 
STOP 
RTf 
BIT 
BNE 
MOV8 
MOV8 
INC8 
RORe 
ROR 
ROR 
ROR 
el0 
CHP8 
9EO 
TYPE 
TYPE 
MOV 
JSR 
TYPE 
MOV8 
JSR 
TYPE 
MOV8 
JSR 
STOP 
RT! 

rx 
lIRCCS 
1$ 
EX 
#SW13,~#SW~ 

1S 
.RCCS,!TV 
,RC."11 
,M3 
pc,prqNTR 
,M4 
~RCER,!TY 
PC,PRINTR 

iIlSW13,{iI!#SW R 
2$ 
lIRCCS,CHK 
MX,CI-IK+l 
CHK+1 
CHK 
CHI( 
C:HI( 
CHI< 
#1163,4,CHI( 
CHK,CHI<+1 
2$ 
,RC.Hl 
,M15 
MX,TTy 
PC,PRINTS 
,Me 
CHK+l,!TY 
?,PRIN!S 
,"19 
OHK,TTY 
?,PFUN!S 

ICLEAR ERROR ~L.AG 
J A~H E~RORS1 
13PAl'C~ IF' NO ER~O~S 
,SET ECR~R F"I..AC 
itNHf8tT ERROR TYPEOUT 
JI~Hr8!T TYPEOUTS 
,SET TTy POR TYPINC 
iT~PE ~EV!CE MESSA~E 
iTVPE: es 
,TVpr ~CCS I~ OCTAL 
,TvPE ER 
iTYP£ ~RCER IN OCTAL 
JT~~E LEAOING lEROIS 
,HALT ON ERROR 
J R~TL'RN 
,INHI81T ERROR TYPEOUT 
J'y~S ! 
,GET E1 BITS 
,G~T M)( BITS 
JINCREMEN' INTO EA 8ITS 
JMOVE: OVER BY 1 
,MOVE: !T 
jINT~ 
jPOS!TfoN 
'CLEAR JUNK 
JMIK~ ~URE EA BITS INCRE~ENT 
dU:TURN l' e::1~UAl. 
,TYPE OEVlee:: MESSACE 
,Tvpr "BANK" 
,TVPE MX IN OCTAL 
JANO SOpRESS L.EADING iERelS 
,TRUe: 
,"G£T B~TE 
,TVPE TRUE EA BITS 
JRECf:lVED 
"GET BYTE 
,TYPE RECE1V£O EA BITS 
,WAIT 
,RE:TURN 
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124 005~30 104410 W', RP I CHI(,RP JC~ECK rOR ERRORS 
125 12l050:12 1'-'4426 CKOATA iC~ErK CORE 
726 12l05"34 104422' TP', RP I CORe: J~~A~ CoRE WIT~ :A!& 
721 12l~5"36 ~12777 0050'" 1'3154 ~OV #CtRP"RPT~AP J!e~rCI(; T~M' llaDljRESS 

128 ~,,512J44 ~16777 1'4144 174030 ~OV WRDCNT,,~PWC IwORD eOUNT 
129 005"~2 00'071 11<4~30 C\.R ~RPOA .DSK ADDRESS 
130 1305056 1"44421 START .L.OAD eURRENT .lOORE:SS & tEI3 AND GC 
731 0052160 00ilZ4 r.l~12l1~3 00112'.0 RPCA,1~0f3,RPC§ 

'32 0,,5066 0i"~12J~2 11ft 

733 
134 "050'" 104410 C', RP I OHK.RP 'CHECK FOR ERRORS 
135 ~050'2 012711 "05124 173120 MOV # R', R P , 'R P T RAP J/~EAD' TRAP AODRESS 
736 12!0'121" 016777 174110 1737'4 MOV WRDCNT,.Rj:1WC iWORD eOUNT 
13' 0051~6 00,,,77 1.,3774 CL,R ,RPDA ,QSK AODRESS 
'38 005112 1~4440 START iL,OAD eURRENT ADDRESS & ! E r ., AND GO 

139 00'114 12101112!4 00121101 01211100 ~PCA,100r"RPC~ 

140 0121 5122 12121121002 RiI 
741 
742 00'124 104410 R·.RP I CHK.RP iC~ECK rOR ERRORS 
143 005126 10441212 C:OMCOR JCOMFL!MENT CORE 
744 0121'1321 12112771 005030 17366i MOV #W', RP, 'RF'T~AP j/wRtrr l TRAP ADDRESS 
145 121215136 03,67" 174"5, 1'3"3~ MOV WROCNT,$RPWC .weRD eOUNT 
746 021 5144 00'0'" 173136 CL,R ~RPOA "OSK AOQRESS 
74' 00'150 104440 START fL.OAO CURRENT ADDRESS '" IE!5 AND GO 
74e 00 53,'2 "011214 "0011215 00111210 RPCA,121015,RPC~ 
749 00'160 2I0~"02 RTf 
750 0215162 121127'7 00121~i1 11371121 TRPIRP, MOV *l~,~RPCS 

151 121051721 1215717 17311214 TST8 StRPes 
152 12121 51'4 1211213'5 BPL. ,.4 
153 121215116 12121'7" 173710 TST StRPOS 
754 021521212 101213'5 BPL. ,.4 
15' 1210521214 P.l05,,7" 1136;0 CL,R GtRPCS 
756 1210'210 P.!0121711 SR TP,RP 
757 ,PAGE: 
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758 0~5212 
759 2~5216 
760 e!;:j5222 
761 ~J5224 
162 f2!215230 
163 0215236 
764 02152.0 
765 0tJ5244 
766 0tJ5250 
767 e~5254 
768 005260 
169 0215264 
710 0215210 
771 0215214 
772 0052'6 
773 0053fJ4 
114 00'3;0 
775 210'312 
'716 2121'314 
777 e05322 
718 005324 
779 005332 
780 00'340 
781 20'344 
782 2125350 
1B3 210'354 
7B4 005360 
'lBS 205364 
786 2053'2 
78' 2054"0 
?Ba 0054~2 
769 "05406 
790 205412 
791 005416 
792 005422 
'93 "05426 
194 2105432 
'95 etJ5436 
196 005442 
19' 005446 
798 2105452 
'99 005454 

2050!7 
~05717 

1021034 
~05261 
?!32131 
001026 
{!1'7~5 
~00004 
000004 
~0476' 
000004 
01"05 
004167 
104434 
f2!12111 
105711 
UHIJ'5 
0210002 
~3273' 
Z01054 
11"6' 
11676' 
125267 
10,"67 
021606' 
0216267 
00606' 
~4276' 
126167 
021425 
~0"004 
000004 
~167"5 
00416' 
Qle""04 
116105 
2104767 
('1""004 
1161~5 
r,2.,67 
104434 
~00"~2 

003410 
173656 

003456 
02"21"0 

173634 
011265 
0110i0 
004562 
011020 
113620 
004546 

"00001 
1135'0 

020000 

173550 
173442 
.003341 
003334 
003330 
"03324 
003320 
116314 
"03306 

011265 
"111&5 
173362 
004430 
0111ZJ'1 
0.03253 
".04414 
011063 
003236 
0044~0 

17757~ 

1735'4 

11'5'0 

003352 
003345 

C:H', RP I 

lSi 

2$1 

C:I.. R 
'!'ST 
RPI. 
INC 
elT 
eNE: 
MOV 
TYPE 
TYPE 
JSR 
TYPE 
MOV 
JSR 
STOP 
MOV 
iST8 
BPL, 
RTf 
elT 
QNE 
MOV8 
MOVe 
INCB 
RORB 
ROR 
ROR 
ROR 
SIC 
eMP8 
SEQ 
TYPE 
TYPE 
MOV 
JSR 
TYPE 
MOVB 
JSR 
TYPE 
MOVe 
JSR 
STOP 
RTf 

EX 
~RPCS 

1$ 
EX 
MS W13,tI#SWR 
1$ 
'RPCS,ITY 
,RP.Ml 
1M3 
Pc,PRINT~ 
,H4 
@RPER,!TY 
PC,PRINT~ 

#1,GDRFCS 
~RPCS -
,.4 

*S IN 13,(I#SWR 
2$ 
tlRPCS.CHK 
MX,CHK+l 
CHK+1 
C:HK 
C:HK 
C~K 
CHK 
#176374,CHI< 
CHK,CHK+1 
2$ 
,Rp.M1 
,H15 
"iX,TTY 
PC,P~lNTS 
,MB 
CHK+1,TTV 
1,PRINTS 
,M9 -
CHK,TTY 
?,PRIN!S 

icLEAR EQROR rl.AG 
iA~Y E~RORS? 
i8~ANC~ Ir NO ERRORS 
iS~T E~ROR Ir!..A~ 
ilNH!B!T ERROR TYP~OUT 
iINHIB!T TYPEOUTS 
isrT TTy rOR TYPIN~ 
iTYP~ OEVICE MESSA~E 
J'T\lPE CS 
iTVPE ~PCS IN OCTA~ 
J' TVPE ~R 
.TVPE 'RPE~ IN OOTAI.. 
iTypr LEAOIN~ ~ERO~S 
JHA!..T ON E~ROR 
JL.OAO A C!..~AR 
fwiIT r:"OR 
JOONE: 
;R£TURN 
il~H!BtT ERROR TYPEOUT 
iyrst 
J' G ~ TEA 8 1 T S 
iG~T M)( 81'''S 
iINCREMEN' INTO EA BITS 
;MOVE OVER BY 1 
iMovr IT 
"INTO 
fFlOS!T!QN 
J' C LEA R J U N I( 
iM1KE SURE E4 BITS INCREMENT 
iR~TURN rr EQUAL. 
iT9pr OEVICE MtSSAGE 
,TYPE "SANK" 
JT~PE MX IN OCTAL. 
iAND SUPRESS L.EAOI~G ~EROIS 
iT~UE: 
J' GET BYTE 
fTYPF TRUE EA BITS 
JRECEIVED 
iGFT BYTE 
iTYPf RECEIVED EA 9ITS 
;WAIT 
iR~TURN 



MAJNDEC·11·D~QMA·A ~ E ~~ 0 RYE: x E ~ CIS [ R MACV11',61 4 e.Ap 1h'2 "8,55 PAGr 19 
o i! Q M A A " F 11 RK11 DISK ~ANO~ER 

8~e 2',,5456 104412 \«, RK I CHK.RK iC~E K rCR ERRORS 
801 0~5460 104426 C"<DA'I'A J '=~E K CORE 
812 ~~5462 104420 TRP", RK' CORE JL.~A eORE W%TI.I ')ATA 
8~3 2'05464 ~127'7 ~~5516 113332 ~OV *C,RK,~qKTqA" J I CH CKi TRAil ADDRESS 
8e14 005472 0167 1 7 1'3516 173420 MQV WROCNT, 'RK!~C ,W~R COUNT 
Bel5 ~055"0 005077 1'3420 el..R _RKDA JO~K A!:lDRESS 
8"'6 "'055\!!4 1214440 START iL.OAr, ~URRENT ADDRESS & tEt3 A~D GO 
8e17 0055"6 eJ01122 00el1~3 ::'1211114 ~KCA,1~0t3,RKC? 
808 "05514 00121"el2 RTI 
8~9 
810 "05516 1214412 C'I Rt< I eHK,RI( iC~ECK FOR ERRORS 
811 121055221 0127'7 121215552 1732'6 MOV *R,RI(,tlRK1~A~ ," I PI! E A 0 I TRAP ADDRESS 
B12 "'05526 "'l,67', 173462 1'3364 MOV WROCNT,flRKIoiC iW~R" COUNT 
81J 12105534 021'01' 1'3364 el. R _RKDA ;DSK Id'lDRESS 

814 "'05540 104440 START ;L.OAn tURRENT 4D~R~SS & fEf? AND GO 
815 "'05542 12101122 ~0010? 0"'1114 ~KeA,l~k!I!."RKC~ 

816 "'05550 "000"'2 RTI 
817 
81B "'05552 104412 R", RK' CHK t RI( iC~ECK rOR ERRORS 
819 "'0551J4 1"4402 COMCOR ,'COMPI..!MENT CORE 
820 "'05556 ~127'7 "'05456 113240 MOV *W,RI(,'RKTRAP jlWRITEi TRM' ADDRESS 
821 12105564 "'167'" 1'3424 113326 MOV WROCNT, .RIHIC iW~RD ~OUNT 

822 0215512 "'0'07., 173326 CL,R ,RI(OA ,'DSK ADDRESS 
823 "'055'6 104440 START iI.OA~ eURRE:NT ADDRE:SS & u:rs AND GO 
824 "'215612'21 001122 00"'105 "'01114 Rl<eA,100r5,RKC~ 
82' "'056~6 "''''HHI2 RTl 
826 '. "'.GE 



~AtNOEC·l1aO~QMA.A ~EMORY ExE~CISER MACV11",61 4 e.APR·'2 ~eI5~ FlAGr. ~~ 
O~QMAA~Pl1 ERROR RouTtN£ rOR ~Kl1 

827 005610 1'!05067 t'l0~0;2 CH',RKf CI.R EX ,CLEAR EPROR r~AG 

828 005614 "0577, 173274 1'5T ~RKCS "A~'V E~RO~S't 

829 005620 10~034 BPI. lS Ja~A~.IC~ IF' NO r:RRORS 
83~ 005622 12105267 003~60 INC EX ,SrT E~ROR F'I.A~ 

831 12105626 12132'3' ~21Z1211Z10 171570 81 T *SW13,ce*SW~ ,INHIBtT ERROR TyFl£OUT 
832 005634 ~"1026 BNE 1$ JI~H!BtT TVPEOUTS 
533 005636 ~1'71Z15 113252 MOV 'RKCS,!TV ,SrT T'y rOR TYPING 
834 005642 ~00004 011242 TYf'E ,RK,Ml iTvpr DEVICE MESSAGE 
835 "056 .. 6 0000~4 12111010 TYPE , M3 ,Tvpr es 
836 "056'2 ~04767 "04164 JSR f'C,PRINTR ,"TVpr RKCS PI/ OCTAL 
831 "05656 ~0~0"4 011~20 TYPE IM4 JTVPE:' ER 
838 005662 01"'~5 1"~230 MOV ,RKER,!TV ,TYPE 'RKER IN OCTAL 
839 005666 004761 12104150 J5R PC,PRINTR ,T9PE LEAOfNG ~ERO'S 
640 el05612 104434 STOP 0-1 A I.. ., ON ERROR 
841 0056'4 12112717 000001 173212 MOV jl,3'RK~S ," I. e 4 1) A C I. E: A ~ 
842 005702 1057" 173206 TSTB ,RKCS 'WAIT ""OR 
843 el~~'06 1003'5 BFI~ ,.4 ,DeNE 
844 00511" ~HH~002 ,.TI ,Rf:TURN 
845 0~57i2 ~327:37 "200~0 1"570 1ii BIT jS\lJ13,Ci*SW q J I NH 19! i ERROR TVP~OUT 

846 el~5"20 "'211054 9NE 2$ ,'Y~SI 

847 0~5'22 11'1767 1731&6 0212754 ~OV8 .RKCS,CHK jGrT E1 81T5 
848 005730 11'767 173a.4 0212147 MOVe MX,Cf.lK+1 ,GET M)c 9%TS 
849 0~5736 10'261 032'43 INCB CHK+1 jlNC~EMENT INTO £4 BITS 
a5~ 005742 1"6067 002736 RORB CHK jMOvr OVER BY 1 
851 005746 ~0606' el02?32 ~OR CHK iMOVF: ! T 
852 el~5752 006067 12102126 ~OR CHK J INTO 
853 "05756 ~"6061 O02122 ~OR CHK d'OStT!ON 
854 "05162 042767 1763'4 "02714 SIC lli176374,CHIo( 'CLEAR JUNK 
855 el057'" 126767 12102110 0212701 Ct-1PB CHK,CI1K+1 ,MAKE !UR£ EA BITS P-lCREMENT 
856 "051"6 001425 eECJ 2$ jR£TURN IP EQUAl. 
851 el~60"0 "'0000' 2111242 TYPE ,RK.M1 ,TYPE OEVIOE MESSA~E 

858 006004 0"0004 011165 TYPE ,M15 jT'fPE "BANK" 
859 0",6010 ~1611Z15 1727&4 MOV MX,TTY jTypr MX IN OCTAl. 
860 006014 004761 2104032 JSR PC,PRINTS JAND SUPRESS I.EADING i!ERO/S 

861 006020 "'21"0~4 1Zl11ra51 TYPE ,MB JT~UE 

862 ~Z6ro24 116105 302615' MOVe CHK+1,!TY jG~T BVTE 
863 el~6ro30 ~"4167 '1l04016 JSR 7,PRINTS jTYP~ 'RUE EA BITS 
664 006034 0000214 011a63 TYPE ,M9 "R~Cr.IVED 

865 2106040 116105 002640 MOVB C~K,TTv JGfT BVTE 
866 006(Z144 ~0476' 0042102 JSR ',PRtN!S ,TVPE" ~ECE! VI~D EA BITS 
861 el06f2150 104434 STOP ,WAIT 
666 006(Z152 0000~2 2$1 RTI ,RE TI)R~ 



MA!NDEC.11·0~QMA·A MEMORY EXERC1SER MAC Y 11', 614 a.ApR.12 ~8155 PAGE ?1 
DtOMAA.',P11 TC11 D'A IolANOL.!:R 

869 ~0612j54 104414 Iof, TC I CI-IK.TC JC~E~K F'OR EPRCR~ 

81121 ell2j6eJ56 104426 CKDATA IC~E:K Cr.RE 
871 l2!eJ6eJ6121 012171 2'0~H't"l 113040 "10V #l,fJ TCCS JS'OP ALL TRANSPORrs 
812 1211216066 1044~0 TRP~TC' CORE J~~A~ WORST CASE NOISE 
813 121061211121 11214422 i21(i,H'! 121 i " SEARCI-I ,1121 JS[A~C~ rCR 8L.OC~ 1~ 

814 1210612'14 12112177 006122 172726 MOV .R',TC,@TCTRAP JT~A~ ADDRESS 
815 1210 6102 016717 1731~6 113022 MOV \tIRDC~T,'TCWC J' W ~ Roe 0 U N T 
816 121121611121 10444121 START JL.OA~ ~URRENT .DOR~SS ! !Etl'5 AND C;O 
a17 1211216112 001134 0121121115 ~12I1126 TCCA,100115,TCCS 
818 121121 6120 0121"'002 RT! 
e19 
eeil 0121 6122 li14414 R'I TC J CHK.TC jC~ECK fOR ERROR 
881 "06124 104402 COMCOR iCOMPL.tHENT CORE 
882 "06126 104422 0~HJI2I1121 SEARCH .:1." iS~A~C~ FOR 9L.OCK 1121 
8a~ 006132 01271' 01216""4 17261~ MOV "w,TC,ttTeT~AP iTRA~ ADIHH:SS 
8S4 00614121 0167" 113Q1~12I 1'21-64 MOV WROCNT,atTCWC iWOR~ rOUNT 
aa5 12106146 1044~'" START iL.OA~ CURRENT AOORESS & JE!S AND GO 
aa6 01216150 001134 ""12111215 "12I112~ TCCA,10"'f5,TCC~ 
ae1 0(216156 00001212 RTf 
esa '. PAG£ 



MA!NDEC-l1.~~Q~A-. ~E~ORY EXERCrSER MAtY11~614 e.AP~.'2 218155 P1G~ ~2 
DtOHAA:P11 ER~O~ ~OUTI~E ro~ Tell 

889 0~616~ 
890 ~~6164 
891 lZ6110 
892 ~~61'2 
893 006116 
894 e062~4 
895 006206 
896 006212 
897 2106220 
898 006224 
899 02)6226 
900 006232 
901 006236 
9212 0062'2 
903 2106246 
9214 21216252 
905 2106256 
906 21216260 
907 2106262 
908 21216210 
909 0062'2 
910 0063"0 
911 0063"6 
912 006312 
913 006316 
914 2106322 
915 006326 
916 2136332 
917 006340 
918 006346 
919 006350 
920 e'06354 
921 e'2)6360 
922 e2)6364 
923 0216310 
924 2106374 
925 006400 
926 0064~4 
927 0136410 
928 02)6414 
929 0064~0 
93~ 0216422 

2050~7 
"'05777 
100034 
?'05267 
~3213i 

"'01026 
03.'705 
21127'7 
105777 
111'0315 
2100004 
!iH' 121 004 
eI"4767 
00121"1214 
01171215 
2104767 
104434 
00001212 
2132737 
001054 
111767 
116767 
105267 
106067 
"06067 
~06067 
('.10606' 
2142767 
126767 
"'01425 
210"004 
~0~004 
0167215 
C'l04767 
0021004 
1167215 
"'0476" 
"0'HH~4 
116705 
e04767 
104434 
000002 

~Z2522 
172736 

21"'25i~ 
;,20~00 

11~7i4 
0021~03. 
17Z702 

011310 
2111010 
~036210 
011~20 
1126'6 
003564 

~2e10"0 

l'Z630 
172414 
2102J;3 
002366 
"02362 
e10Z356 
002352 
176314 
210Z340 

21113i0 
011165 
172414 
003462 
2111"'1 
12l~230' 
",~3446 

011063 
212122121 
2103432 

1775'" 

112106 

111510 

002404 
2102317 

002344 
0212337 

CI.R 
TST 
BPI.. 
INC 
QIT 
ANt 
~OV 
MOV 
'T'STB 
API.. 
TYPE 
TYPE 
JSR 
TYPE 
Mav 
JSR 
STOP 
RTf 
81T 
8N£: 
Mova 
MOVS 
INC8 
ROR8 
ROR 
~OR 
~OR 
BIC: 
CMF'S 
BEQ 
TYPE 
TYPE 
MOV 
JSR 
T'OIE 
MOVB 
JSR 
TYPE 
MOVS 
JSR 
STOP 
RT! 

EX 
~"CCS 
1$ 
(X 
#SW13,'#SWR 
15 
,TCCS,!TV 
#l, .. TCCS 
'Tces 
,1lI4 
,Te,Ml 
,1'13 
pc,PRINTR 
,1'14 
l'TCE:R,TTV 
PC,PRINTR 

#SW13,'#SWR 
2$ 
l'TCCS,CHI< 
MX,CHK"'l 
CHK"'l 
CHK 
CHK 
CHI< 
CfoIK 
l1li116374,01011< 
CIolI<,CHK.1 
2$ 
,TC,Ml 
,M,,5 
MX,TTV 
pc,pRpns 
,MB 
eIolK+1,TTV 
1,PRINTs 
,1'19 
CIoIK,TTY 
.,.,PRIN!S 

,CLEAR EPROR r~AG 
,ANY ERRORS? 
Jap~~c~ 1P NO ERRORS 
.srT E~ROR F'I.A~ 
iINH18fT ERROR TyprOUT 
iINH!S!T T¥P~OUTS 
iStT TTy rOR TVPING 
tl.~A~ A CI.E:AR 
;W1IT 'DR 
iDONr 
iT~pr nEvlCE MESSA~E 
iTvpr c:s 
iTVPE TeCS IN OCTA~ 
J'Tvpr rR 
,TYPE 'TCER IN OCTAl. 
,Typr LEAO!N~ ~E~O/S 
J foIAI. T ON ERRI:tR 
iRrTURN 
ilNHI8!T ERROR TYP~OUT 
jvrs! 
jGrT EA BITS 
J' G ~ T M )( 8 ITS 
iINe~EMENT INTO EA BITS 
'-Mev~ OVE~ BIf 1 
J·MOV~ f T 
J J NT~ 
JPostT!ON 
,CLEAR JUNI( 
iM'K~ ~U~E EA 81TS INCREMENT 
JR~TURN I' EQU.l. 
jT9pr ~EVleE M£SSAGE 
J. T v P ~ " BAN I( " 
iTYPE MX IN OCTAL 
JANO SOPR[SS l.~AOING lEROI! 
JT~U~ 
iGE:T BVTE 
JTYPE 'RUe: E' BITS 
J'REC~ I VED 
dirT BYTE 
,TYPE ~ECEIVED EA 8ITS 
"WA I" 
iRETURN 



MA!NDEC-l1-0lQMA-A ~E~Oqy EXERCISER MACV11·.614 8 .. ApR.72 0e15~ PAGE ?3 
D~OMAA:P11 £RROq ROUTINE rOR Tell 

931 ~J6424 217667 0~rz~2'0 ~021330 5', TC I MOV ~(6),"~~TA 

932 ('264~2 ~62716 2!00~~2 AD!:! #2,(6) 
933 Z~64~6 ?05767 el0el32fZl TST Te', TA iF~WAR~ OR REvrRSE 
934 e~6442 1021064 BPI.. rowSER Jl.~AVE IT IN REVERSE 
935 0~6444 005467 Q'l0e1312 NEG TetTA ,GET PLUS 9~OCK NUMBER 
936 ~~6450 ~12717 006510 112352 MOV #SR1,.!CTR.lP .'fRA" ADDRESS 
931 2I~6456 "'16767 02103qj0 000274 MOV Te,TA..WANT 
938 Ql06464 t?l62767 00012!02 i2'IZIt?J266 AOD *2.W,\N! .2 PAS' BLOCK 
939 006412 012661 0210Z'" MOV (6).,RETURN 'SAVE RETURN ADDRESS 
940 0064'6 "'05726 TST (6)+ 
941 0,,65~" 0127'17 0001m3 1724t0 RETII MOV M103"rCCS .' 5 [: A. ~ C ~ r: 0 WAR D 
942 0065~6 000002 RTt 
943 
944 006510 ~0"17 172412 SRil TST ,Tees jC~E:CK F'OR ERROR 
945 006514 10"'£1215 BPL SR1A iNO ~RRoRS 

946 006516 121"'7'7 112406 TST ~TC:ER iC~ECK F'OR END OF' TAPE 
941 006522 10214Z1 8MI •• 4 
948 12!06524 1"'44~6 E'RR3 
949 e'06526 "021405 8R SF'1 
9521 
951 0065~0 0267" 001!1224 1724021 SRiAI CM" WANT"!COB JON SL~CK1 
952 006536 "'''2403, BLT sr1 .GO rOWARO 
953 klJ065'21 000757 eR RETI IC~NTINuE: AS YOU WERE 
954 
955 02165'2 "'127'7 (21216560 1722621 SF'i' MOV t#SF"2"!CTRAP jT~A~ lDORESS 
956 006550 11,127'7" 0041",3 1'23521 RE1'RI MOV *4103.'TCC! jSfA~C~ REVERSE 
957 006556 "00(l11Z'2 RTI 
958 
959 2106560 o",,1' 1'12342 SF'21 TST 'Tces je:~ROR' 
960 21216564 1210210' BPL sr1A iNO ~RRORS 

961 006566 m2l'717 172336 TST ,Tce;R ,END 0' TA\PE? 
962 ",,,65'2 1"04~1 Bt<11 ,.4 
963 12!06514 1"44~2 ERR2 JNO 
964 0065'6 ~"''''''0 SR RETI Jswl"'C~ O!~e:CTJONS 

965 
966 0066"'0 026117 0021156 1123321 SF'1AI eM" Te', TA,'TCDe jR1GI-IT 81.00K' 
96' e~66~6 ""1360 9NE RETR iN~ 
968 006610 ~00111 12100152 JMP ~RE:TURN 



MA!NOE~·11.D!QMA.A MEMORY EXERcISER MACY11'.61 4 e.APR·'2 ~8.55 ?AGr ;'4 
OlQMAA.P11 ~RROR ROUT!N~ POR Tell 

969 006614 012717 ~06654 172206 F"OWSER, ~ov *SC1,~TCTRAP J'TI!:' ~~ ADO~E:SS 

91e. e.~6622 ::'116767 710"1:34 ~0211:50 MOV TC,TAfWA~T 
911 e~H}6~0 162767 000002 ~021122 5:,.18 #2,WANT 12 PAST 81. 0CI( 
912 ~~66~6 ~1266' l1,0eJ124 MOV (6).,RETURN ,SAvr ~E:W~N ADDRESS 
97:5 0~6642 ~05726 TST (6'. 
974 006644 0127 17 00 41,,3 172254 RETIll I.\OV #41~:S,(l"CC!s iS~A~C~ REVE~SE: 

9'5 ~H36652 ~000~2 ~Tt 

916 
977 006654 ~0571? 172246 SC11 TST teTCCS JCIolE~K fOR EFlROR 
978 21066&21 1000etS 8PL. SC1A ,'Ne rRRORS 
919 0066~2 "'05717 172242 TST ~TCER J'C~EeK fOR ENO OF' 'APE 
980 ~06666 10042'1 8M! ,." 
981 0066;0 104436 ERR3 
962 0066'2 00~"05 !9R SCF'l 
963 
984 2l2l66'4 ~26?77 21002160 1'2234 SCiA. CHP WANT,(i!CD8 "ON qL~CKl 

985 2J067~2 02132101 ~GT SOF'l JGO I:>EVERSE: 
986 2J0671!4 0021757 eR RETI1 iCONTINUE AS vou We:RE 
987 
?8tt '-2.e67~6 0127 17 01216724 172114 SCF'l' ~Ov jSCF'2.(lTr.:T~AP J' T f.l A ~ 1 0 D R e: S s 
989 1~06714 "'127 17 "'0010J 172204 RETR11 MOV #10J,jJ!C(,!S " s ~ A ~ C 101 F' 0 ItI A R 0 
9921 1~2I6722 0000212 RTt 
991 
992 '~06724 021'777 1721'6 scr21 TST ~Tecs fERROR' 
993 "ra 6 7 3 ra 1021005 BPI. SCF'1A i~O ERRORS 
994 "06732 ~2I'7'7 1721;2 TST ~TeER JE~D or TAPE? 
995 "06736 1004211 eMI ,+4 
996 ",,6,40 1044:52 ERR2 ,NO 
991 "216742 021121740 9R RETI1 ;SWITC~ O!~ECTIONS 

998 
999 "1216744 121267" 0000{2 112164 SCF'lAI CMP TC', TA, (tTCOS "~'GIoiT BL.OeK? 

10012! ~112l6752 121013621 ~NE f1ETR1 J' N rl 
112101 ~'06154 a001'7 0211212106 JMI' ~RE:TURN 

1 K:l12l 2 
U:HI3 01216760 "'0000121 WANTI " 1004 006762 210~""'0 TC', TA I ~ 

1121~H) 006764 ~0"'0r2JfZl Te', we I 
'" 1006 01216766 "'0"'0~0 R~TURNi " 



MAtNnE~·11.~~QMA·4 ~EMORY EXERCISER MAtYl1'.61 4 a .. APR.72 ~815' PAGr ~, 

OtOMAA~Pl1 TM!l M4GTAPE ~ANn~£R 

1Jl1 rlO6710 104416 ~j', t M I eHK,TM ,CIoI(rK r:'R EqRQR 

1028 e.2je7'2 104426 eKDATA 
1~~9 e·~67"4 1~4421~ TRP, n,q CORE IsrT UP CORE 
UH0 ~~6716 1044~4 ~EWIN() 

1k'l11 ~0702'0 12'127" 2'0'062 112032 MOV #R~TM,~TMTI!:?AP .T"A!' ADDQESS 

1~12 021'0"'6 r2'167', 172202 1721321 MOV WRDCNT,.TMBC ,svTr eOUN'T 
UH3 eJ0'ilI14 N~6377 172124 AS!,. 'TMBC J M.'\KE' l=4yTE COUNT 
12'14 e!,P020 1044 4 0 START 'I..~Af' (":U~H~E:NT .DOR~SS ~ tE!60'!0C"5 ANO GC 

1015 2iiP"22 ~01146 ~6e11~5 21011 4 0 TMeA,10016~0~5,TMCS 

1016 0"70~0 0000~2 ~TI 

1017 
1~18 0¥P032 012777 ~0""56 1720210 RW'. TM I MOV # X', T M , @ T M 1 q A P .TqA~ ADD~ESS 

101 9 00'040 C1112667 000056 MOV (6).,TMRET JSAV~ ADDFn::SS 

102O 0O'044 005726 TST (6'. ,RrS"O~E STACK 
1021 00'1i.,.6 0121'7 ~60117 172064 ~Ov #6011"1,'TM~S JRrW!N~ 

1022 0~'054 000002 qTI 
1023 
1024 ~~'~56 0001'17 2!02J040 X', TM I JMP IITMRET 
102' 
1026 0~'062 10-141,6 R'. tM I erlK,TM ,ANV E~RO~51 

102'1 00'064 10440, COMCOR iceMPL!MENT CORE 
12128 0012166 104424 ~EWINO 

1029 0"'O10 t!'127'" 0061'0 171142 ~OV * It{. T M , Gt,. M T ~ A P '-T~A AQORESS 

!"3~ 0"''''6 ~167"" 1'2112 112040 MOV wROCNT,'TM9C JBVT eOUNT 
t031, 0Q1'le4 0063'" 112034 ASI. flTMBe IMAK RyTE COUNT 
1032 00'11" 104440 START jl.OA eURRENT ADDRESS & !E!6""0l'13 AND GO 
1033 021 1112 001146 060103 001140 TMCA,100160003,TMCS 
1034 00'120 "0"01212 RTI 
1213' 
1,2136 0"'122 "00000 TMRETI ~ 

103'1 ,PAGE 



MA!NDEC-l1-02QMA-A MEMORY E~EACIS£R ~ACY11~614 e.APR.12 eel55 PAGE ~6 
O~QMAA~Pl1 ERROR ROUTINE rOR TMil 

1"38 
1~39 
lZ 4 e 
1041 
1Z 4 2 
Ul43 
1044 
10 4 5 
1046 
1',41 
:U1 4 8 
:1049 
1050 
1051 
1052 
12153 
1054 
1055 
1056 
1057 
1058 
j.059 
1060 
1061 
1062 
1063 
1064 
1065 
12166 
1,1216'1 
1,2168 
1,12)69 
1,010 
1071 
1072 
10 7 3 
1074 
10'5 
10 76 

00 1124 
~011~0 
00'134 
0~"1~6 
"'~"142 
00'1!S2I 
1l'l0'152 
1l'l0'l'56 
"0'162 
'H"1'6 
00'1;2 
00'1'6 
00'2212 
",,72~6 
e!0'2121 
00 7212 
0,,7220 
0"'222 
"0'230 
00'236 
00'242 
00 7 246 
1l'l0'2"2 
007256 
1l'l0'262 
0"'2'0 
Il'l 121 72' 6 
2l12l'3~0 
00'3214 
00'310 
0121'314 
00'320 
(107324 
00733121 
0"'3~4 
0"'340 
1210'344 
1210'3'0 
1210'3'52 

~05067 
1'105771 
UHH~~6 
01215261 
~32737 
"01020 
011705 
"00004 
01210004 
004167 
VOI00004 
011105 
004'" 
104434 
0"0002 
t'lJ273, 
001054 
117167 
116767 
105267 
106067 
0060'7 
"06067 
"06067 
042167 
126767 
"01425 
0"0"04 
00",,04 
016705 
00.7'7 
"'0"004 
1161'" 
"'2141'7 
000004 
11670~ 
"'0.76' 
104434 
"00002 

2101556 
17200 4 

~"1544 
:2l200Q1!0 

1'71162 
011331 
011010 
002650 
013.1('20 
171740 
002634 

020000 

171112 
1'1544 
001443 
001436 
00~432 
"01426 
00~422 
176~'4 
2101410 

011331 
011165 
171464 
002532 
3110~1 
""1355 
002;16 
311063 
00:1.340 
"025"'2 

17 1 570 

177570 

2101454 
0014~1 

c~r. TM 1 

2$1 

C~R 
'l'S'
gpL, 

INC 
91 T 
BNE 
~ov 
TVI'E 
TYPE 
JSR 
TYPE 
~OV 

JSR 
5TOF 
RTf 
BIT 
eN£: 
""OV8 
~OV8 
INca 
~OR8 
ROR 
ROR 
ROR 
~n 0 
eMI'8 
eEQ 
TYPE 
T'fF'£ 
MOV 
JSR 
TYPE 
~OV8 
JSR 
TYPE 
MOV8 
JSR 
5TOF 
~Tt 

EX 
ttTMCS 
1$ 
EX 
~SW13,@I#SWR 

1$ 
~TMCS,TTV 
,TM.Ml 
,M,3 
PC,PRINTR 
,M4 
~TMER,TTY 
PC,F'RINTR 

1i5W13. GD*~$\t/~ 
2$ 
.TMCS,Cj.f1( 
MX,CI-4K·1 
OI-lK+1 
CHK 
Cj.jK 
C:~I( 

OJ.jK 
ti17637 4 ,CHI< 
CHK,CI-IK+1 
2$ 
.TM.M1 
,M15 
M,X,TTV 
I'C,PRINTS 
,MB 
Cj.jK+1,!TV 
?,F'RIN!S 
,1'19 
CHK,TTY 
?,F'RIN!S 

,CLEAR E~ROR ~L.AG 
J" .P,; V E " R 0 R S ? 
J' S ~ A " C l.j I r N ~ E R ~ 0 R S 
,SET E~R('lR ~\"Ar. 
'I~HIB!T ERR~R TYPEOUT 
JI~Ht8!T TYP£OUTS 
is£T TTv rOR TV?ING 
iT~P~ ~EV!CE MESSA~E 
,.TVPE' es 
,TVI'E TMCS I~ OCTA~ 
JTVI'E' fR 
JT~pr 'TMER IN OCTAL 
iT~P~ ~EAOING lEROIS 
IHAI.T ON ERR"R 
J iH.:TURN 
iINj.jtB!T E~ROR TYPEOUT 
JY~5: 
J' G r TEA 9 1''' 5 
" G r T M X BIT 5 
irNC~EMENT INTO £A 8ITS 
," M 0 v ~ 0 V E R B V 1 
JMev~ IT 
JINTt" 
d'OS!T!ON 
iClEAR JUNK 
JMAKE SU~E EA 91T5 INCRE~ENT 
,A~TUAN Ir EI!lUAL. 
tTYPE ~EVICE M£SSAGE 
,-T'IPE: "BANK" 
i T9PF ~X IN OCTAL. 
iAND SOPRESS ~EAOING 2~RO'S 
,TRUE 
,G~i BVTE: 
iTVI'E TRUE EA BITS 
,Rf:CrIVED 
JC;rT BvtE 
,Tvpr ~ECE1VED EA 9ITS 
,WAIT 
J IH:TURN 
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DiOM.A~P11 OMil 4SVNeRo~ous MODEM 

U", IOM11 PRIMING ROUTtNE~ TH!S ROUTINE SETS UP !~£ DH11 TO TRA~StolIT 

1078 JA 400(8) BINARy COUNT PAT1'E~N ON l~L i6 LINES~ 
1019 
1~A0 0'''3'4 104444 TRP', OM' NEXT 
1081 0013~6 01670' 171416 MOV MX,TTV .GET MX 
1082 "'''362 006005 ~OR TTY i .1 S "" * 1 :3 '. , iT Y .. 
10B3 00'364 ~0600' ROR TTV 
1"84 00'366 00600' ROR TTV 
10S' 00'3'" 00.~0' ~OR TTY 
1086 00'3'2 0".,05 01'11' Ble *11717,'T'TY ,CLEAR JUNK 
1081 0013;6 010567 ~00410 MOV TTV,DM~AT ;AODI=1ESS 0" CAT 
1088 00'4~2 C?!16161 0004,,4 0004Q!4 l$i MOV OMCAT,DMWCT iS~T UP WO~O COUNT 
1089 00'410 062761 000040 000376 ADD #32.,OMweT 
10qe 00'416 ~16767 000312 ~003'2 MOV OMWCT,DMRAT '-Sfi BASE: .ADOR£SS 
1091 0"'424 062161 "210040 01Ul364 400 #:52 •• DMBAT 
1092 00'432 016761 000360 0003621 MOV OMBAT,!UMTiB J5~T UP TUMBI.E TABLE 
12103 00' .... 21 ~62761 21001021 ~H~03!2 AOO #64.,T\JMTAB 
109. 00'4'6 016761 21003.6 000346 MOV TUHTAB, B I NeWT' ,5£1 UP BINARY COUNT 
1095 021'4'4 062767 ~00~~21 0210340 AOO *128. ,B PJCNT 
1096 00'462 01"246 MOV A2,.(6) iSAVE' ~2 4 R1 
1091 0O'464 01,0146 MOV Al,-(6, ,. 0 NTH t S T A C K 
1098 2'0'466 016102 171516 MOV 1.01. Hoi, ~2 
12199 001.'2 012701 021021221 MOV #16.,Rl, 
11021 00'4'6 016722 00121320 DMPRIA. MOV B1NCNT,(2). jI.OA~ ~URRENT AOOR£SS TAel.'-
1101 001502 I'I2I53e11 OEO R1 
1102 00'5~4 0013'4 eN£ OMPRIA 
1103 0fl175~6 0121~1 000020 MOV #16"Rl 
1104 021'512 12112722 17'4q11Z1 OMPRIBI MOV #.40",~2'. '1.0AO WOAD COUNT TAB!.E 
l1fl1' 021'516 005301 otC Rl 
1106 00'520 121013'4 BNt OMPRtB 
110., 0211522 06210i 0000'6 .01' '62.,R2 iBOMJ) '0 TUMTAB-2 
1108 00'5~6 005022 CL,R (2). 
111219 00'530 '-"121"1 000100 MOV *64.,Rl 
1110 0~"534 005022 OMF'RICI e; L, J~ (2). ,CLEAR TUMBI.E TAB!.! 
1111 021'536 0053211 OE;(: R1 
1112 12121'5'0 0013" f.N£ OMPRtc 
1113 0O"'2 Pl05001 CI.Fl Rl 
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CiQMAA~Pl1 OM11 ASvNeRONOUS MOOEM 

1114 
1115 
1116 
1117 
1118 
1119 
l120 
1121 
,1,122 
1123 
U.24 

112' 
1128 
1129' 

:l,'3e 

1.132 
1133 
1134 
113' 
1136 
1137 
1138 
1139 
114~ 
1141 
1142 
1143 
1144 
1145 
1146 
1141 
1148 
1149 
11'0 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
1158 
1159 
1160 
1161 
1162 
1163 
1164 
1.165 
1166 
1161 

007544 
fHP5'6 
0075'" 
0075~2 

01?J 7"6 
00"62 
00'566 
007512 
00 7 6£10 
031606 
001614 
0w:ii622 
2107630 
!2l0 1c.:54 
~0764~ 
03'6.4 
00 ' 6'" 
00 76" 
0,,16621 
00'662 
00'666 
001612 
00'71'21 
0011~6 
00'710 
00"12 
001716 

00'122 
00"~0 
0~"'~2 
00'136 
0011'2 
00'146 
00 77'2 
00'1'. 
00'162 
001766 
00"'0 
0071'6 

0121000 
01C'!0"'2 
f2l1C!13"" 
01C'13"6 
01V'1010 
011?'012 
01t'lI14 
01~2I16 
01171020 
01f1/11112 

110122 
12152~1 
~2I131' 
21050'1 
00521'1 
0050'1 
005061 
016711 
2116761 
062161 
016161 
062167 
016101 
012721 
012121 
012721 
~12111 
0161215 
00630~ 
042121~ 
02,05'1 
052711 
0161i1 
0126211 
012602 
0050:57 
02121167 

0~21?7 
"'211414 
00210214 
00212104 
0117'" 
~2141&1 
10443. 
"'427 1 1 
"'2157'7 
10000~ 
0'27'7 
"'21212102 

~0~21"'2I 
('.21021t"21 
C'l2I0012'0 
17777, 
17742121 
0012'21210 
t'I~H!l1H"21 
21012102121 
01211210"'21 
~21210"'2I 

111312 
1'1310 
171366 
2121212216 
000214 
1714~4 
eJ002Z0 
0e10162 
i2HlJ0200 
111210 
01212124 
021"240 
0"'122 
21002.21 
111120 

111 71' 
1712'6 
010105 
21210102 

117776 
1'2316 

06021021 

01t3,2 
0110121 
111202 
21020'" 

216021210 
111162 

10021210 

1'13!56 
0210174 
003166 
021016Z 
0001'4 

111220 

111166 

111152 

DMPRIDI ~OVB 
INca 
9NE 
e~R 
e~R 
CI.R 
el. R 
MOV 
MOV 
AOO 
MOV 
400 
MOV 
!oolOV 
MOV 
HOV 
MOV 
MOV 
;'SL. 
elc 
MOV 
elS 
MOV 
1-10V 
MOV 
Ci,.R 
JMP 

Rl,(2)· 
Rl 
OMPRIO 
~OMCS 
'OMACT 
_OMaRI< 
OMTOAT 
OMC4T.'0"1AOR 
1..0I.IM,OMPT~ 
.2~0,DMPTR 
DMPTR,ENO"T~ 
"22l~,ENOPT~ 
OMRVEC.Rl 
#Ot~RINT, (1)* 
*240,ei,. 
#CMTtN",(l)+ .,.21, d,) 
M)(,T'T'V 
TTV 
"1'7'1 7 ,"'fV 
TTV,·OMC5 
*101eJ5,,0'10S 
01'19. 1M, ,nr.UCT 
(6'+fR~ 
(6' .... R2 
".177176 
WAIT 

JG!~rRiTE eI~ARY COU~T 
iT~I~ Wl~~ BE THE 'RANSMtT'E" ~A·A 

sCLE:AR ps 

,DM11 TR~NSMIT!ER INTERRUPT SE~vtc~ ROUTtN£ 

OMTINT. BIT 
sr:Q 
TVPE 
TYPE 
~ov 

JSR 
STOP 
eIC:: 

OM'lNC. TST 
BPI.. 
ele 

1$1 RTI 

OMi'DATI 
llMPTRI 
ENOPTRI 
DMBAP11 
MASK. 
DMCATI 
OM\lJCTI 
OMeATa C'! 

'" ~ 
~ 

177777 
1'74Q!0 

'" 

TUMTABI '" 
BINCNTI ~ 

'611!1l!01Z1"llMes 
OMTINC 
.OM.M1 
,MS 
.OMCS,!TY 
PC, PFq N'r~ 

.6~0"",,~oMes 
,.OMCS 
1$ 
*10"2l"0.~DMCS 

iTrST 'OR £RROR '~'GS 
i8~A~C~ l' NO ~RRO~ r~AG5 

jTvPE 'DMCS IN OCTAL. 
,TYPE LEAOING ~EROIS 

iCLEAR ERROR rl.AOS 
jTrST rop RE:AOV rL.AG 

,CLEAR REAOY 
iE)tI" 

jS'O~A~E ~OCATtON rCR L.AST T~ANSMITTED CWAR 
iDM11 !CrTwAQE TUM~L.E TA~L.r =otNTEq 

JI~I"lAL.12E TO T~ANSMIT ~N ALL. L.!NES. 
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1168 
1169 
1170 
1171 
117Z 
117:5 
1114 
1175 
1176 
1171 
1178 
1179 
11821 
1181 
1182 
1183 
1184 
1185 
1186 
1181 
1188 
1189 
11921 
1191 
1192 
1193 
1194 
1195 
1196 
1191 
1198 
1199 
12021 
1201 
1202 
121Z!:5 
1204 
1205 
121Z!6 
121Z!7 
121Z!8 
1209 
12121 
1211 
1212 
121:5 

~10"24 
ell~026 
el~032 
eJ10"~4 
010036 
01021'&" 
2110",.4 
211021'4 
eJ1021'6 

0U'1~0 
21 1 Ii'! 1 t!l2 
21101~4 
0101121 
eJ10136 
01 01'0 
0101'2 
eJ1"1'6 
eJ10150 
0U'J152 
2I1eJ1!1. 
1Z!11Z!160 
1Z!101~2 
01eJ1~6 
eJ10114 
eJ1"'22!0 
011Z!2~2 
01"'2~4 
011Z!210 
011Z!212 
01 0 216 
eJU'l2~0 
010224 
0102321 
01"'234 

eJ10236 
0102'" 
21102'4 
0102'6 
0102'0 

eJ1"'254 
eJ10262 

Z102 4 6 
t?:167?!2 
104442 
0215712 
121eJ446 
021eJ004 
000004 
104434 
000457 

0215742 
1'1211421 
"'21"21~4 
0210004 
0126212 
"'22626 
021eJl~7 
2'05722 
0215712 
12102131 
eJ;52112 
"'21101:5 
146712 
016761 
121261 
0"1401 
104436 
1215261 
0052122 
12!20267 
0012104 
0161~2 
062702 
"'121261 
\?I"0721 

012602 
02157;7 
\?I 21 1""'3 
"'22626 
0210161 

~42771 
0eJ0002 

1717521 

1"206 

211'2100 

171622 
1"6~6 
173346 

11151" 

1"566 

1721764 
21 21 0 2 (('JlZI 
17'546 

11335Z 

170666 

JDM11 RE~EIVER INTERRUPT S~RVICE ROUTINE 

DMRINT, 

DMFU NSt 

DMFtINCi 

is; 
OM~INDI 

MOV 
MOV 
SE'T'SANK 
TST 
8MI 
TYPE 
TYPE 
STOP 
8R 

iST 
BEQ 
TYFIE 
TYPE 
MOV 
eMP 
JMP 
TST 
TST 
BPL. 
elT 
9Nt 
~les 
MOV 
CMP8 
~E~ 
[RR3 
INCS 
CI.R 
OMF' 
9NE 
MOV 
AOD 
MOV 
SR 

DMRINXI MOV 
TST 

8lCXI 

8NE 
eMF' 
JMP 

SIC 
RTI 

R2,-(6' 
DMP1'R,R2 

( 2 ) 
DMRINC 
,DM.Ml 
, ,·2 
OMRINX 

-(2) 
1$ 
.DH.Ml 
, ,.2 
(6)+,R2 
(6)+, (6). 
'T'RP.DM
(2)+ 
( 2 , 
DMRINX 
1111'000, (2) 
DMRINO 
MASK, (2) 
rJMTDAT,DATA 
(2),ClATA 
1$ -

OHTDAT 
(2)+ 
Q2,ENOPTR 
1$ -
1.01.IM,R2 
#2021,R2 
R2,DMPTR 
DMRINS-

(6)+,F~2 

tlDMACT 
Blex 
(6)+, (6). 
TRP.OM-

ii2('J0,SlDMC:S 

iTrST rOR VAI.IO DATA ENT~Y 
iB~A~C~ Ir VALID DAT~ ENTRv 

, '. A SCI ~ II Non A TAR e: c [!! I V ED" 

,GO TO EXIT 

iC~ECK LAST ENTRY 
JOI< IF' 21 

i·.AseI~" TASI.E OVERF'L.OWII 
"RE:S"O~E R2 
,CLEAR RETURN 
.LOOD 
," t1 0 0 POI N T ~ R 
iVILlD DA'. ENTRY? 
iEXIT !r NO MORE ENTRIES 
iOATA ON I.INE ~1 
tB~ANC~ Ir DATA RE~E%V~D ON OT~ER THAN L.INE ~ 
tCLEAR NON TRANSMITTED 8tT~ 

iCOM~A~E RECEIVED & TRAN~M!TTED DATA 

"rOR~ WHAT NEXT RECE!V~D C~AR. SHOULD BE 
jC~EAR TUMBI.~ TABLE ENTRV . 
iIS ~O!NT~R ~T T~E END 0' THE 'ABLE 

iR~STORE FlOl~TER 
il.~OK AT NEXT ENTRY 

iRESTORE R0 

'C~EAR DONE ~LAG 
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OlOMAA'. P11 OR11"S rUNDI.E:R 

1214 i310264 104442 SET,DR, SET8ANK 
1.215 ~1P1266 104420 ei"lI<.DR 

1216 eJl,c.'l2'" ~215767 0"~412 1ST EX JA~Y E~RORS 

1217 f2l1f2l214 "'01026 8NE TRP.DR ,vrs 
1218 fi'l1f2l216 016702 112'7~6 I.AOV 1.0L.IM,H2 ,SF:T A~=~e:SS 

1219 01fi'l31?J2 "'12767 ~000211 173236 MOV #l,OATA J. Sf: T 0 A TA 
1220 010310 "a671~ 173232 NX', OR I CMP OATA,(2) "C~ECK F'I~ST WORe 
1221 01 0314 "'01401 SEQ .... 4 JS1MF:1 
1222 01Pl316 12144~6 e:R R3 iNe 
t223 01f2l3~0 f2l62702 0000212 &00 t;l2,R2 J PIC A~ORESS 
1224 01913~4 "'a6'12 173216 CMP OATA,(2) IsrceN'" IoIO!=lO QK? 
1225 01"'330 f2l2l1401 PEQ .... 4 
1226 010332 1214436 ERR3 INO 
1227 010334 eJ62702 02102102 AOD j2,R2 lUI' IT 
1228 °1°3'" Pl05267 17~202 INC DATA JGE:T Nr.xT ~)A T A 
1229 01°3.4 026702 170642 CMP I-IU.I M,R, IENO? 
1230 0103'" "'01357 BN£: NX,DR JN~? 

1231 01"'352 104444 TRP.OR, NEXT 
1232 0103'4 eJ05037 17"16 C~R .'1.77776 JCLF< ps 

1233 3121360 01671212 1'06~4 ~ov l.Ol.IM,R2 ISF:T A~O~ESS 

1234 01 0364 012761 000(IJ01 173154 ~ov ifill, DATA JS~T OATA 
1235 0103'2 016722 1'3l!0 NX1.DR, MOV OATA,(2). ,StT U" OATA 
1236 01~3'6 0i1516; 1'3144 COM OAT A J. N£X1' raTA 
1237 0104f12 016122 1131'" MOV OATA,(2)<1- d .. OA~ IT 
1238 0104~6 "'05-46' 1'3134 NF.;G DATA .MAKE 'T POSITIVE 
1239 12110412 "'26702 171215'4 CM'" 1oof11.1M,R2 IE~D? 

1240 O10416 ~01~6' BN£ NX1.0R I~el 

1241 010420 12112737 0012124" 111116 MeV '2 4(IJ,"'177116 il.,oCI< AGAIN 
1242 01~4t6 121127'7 010264 170400 MeV *SET,o~,'D~TRAP iStT vrCTOR 
1243 01~4!4 0161'1 171215'. 119.1516 MOV WROCNT"ORWC is!:T WORD COUNT 
1244 010 •• 2 114440 START il.OAO eUR~[NT ADDRESS & !EI100~1 AND GO 
1245 011214'4 001162 12!1121101 001164 ORCA,1~0:10001,ORC~ 
1246 0104'2 000 It,H' 2 ~Tl 
1247 ,PAGE 
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1Z 48 
1249 
125~ 
12'S1 
12'52 
1253 
12'. 
1255 
12~6 
1257 
1258 
1259 
1260 
1262-
1262 
1263 
1264 
1265 
1266 
1261 
1268 
1269 
12'0 
12'1 
1272 
1273 
12'74 
12." 
1276 
12,''1 
12'8 
12'9 
lase 
1281 
12B2 
1283 
1284 
1285 
i286 

0104'4 
e!17'46k' 
eJl~464 
01:"466 
"1"'4'2 
"'11?J5~" 
"'1~5~2 
0105~6 
01"'512 
010516 
01~522 
~105'6 
01"'532 
1211"536 
1211054111 
12I1~542 

1211"'5'" 
"1~5'2 
12110'6" 
1211"5&6 
"1121572 
12111215'6 
01"6~2 
12111216m6 
"1~61a 
"1~620 
"1121626 
01121630 
"121634 
011216'111 
21la-644 
21106~1 

"1°6'4 
"1°660 
"1121664 
211"'6'" 
1211"6'4 
0107~" 
"11217212 

i'05067 
~051i7 

10121026 
~"5267 
~3273'1 
12101020 
"1'170' 
VI~00e14 
~'H"IS04 
""4767 
1210""~4 
f1.'11'17eJ5 
004767 
104434 
0iH!101212 
~J273'1 
"'01054 
117767 
11676, 
10~26' 
106,,67 
"0'067 
12J0'067 
006067 
r.42767 
126767 
(.'10142' 
00"004 
000"~4 
12116'10' 
0047., 
0fiH~e04 
11'705 
~H14767 

"'0"""4 
11670' 
"0476' 
104434 
I2I~HHH~12 

"'0~226 
17Ql5~a 

~0~214 

~2"'''''0 
1704'6 
0113'" 
~1!"10 
"~1320 
01~~20 
170434 
003,304 

0c0ra~" 

l'C!l4~6 
1'''2i4 
C!l0121113 
0001,,6 
000102 
02100;6 
1210""'2 
176314 
00006~ 

0113'1e 
~11165 
110134 
0012212 
0111Zl51 
12101£!025 
12101166 
011063 
12100010 
0011~2 

1'1'510 

1715'0 

t2!00124 
000117 

lsi 

CI..R 
'fST 
BPL. 
tNt:' 
PIT 
BNE 
HOV 
TYPE 
TVPe: 
,JSR 
TYPE 
MOV 
JSR 
STOP 
~TI 
siT 
9NE 
MOVe 
Move 
INca 
ROR9 
ROR 
ROR 
ROR 
SIC 
OMPB 
BEC! 
TYPE 
TYPE 
MOV 
JSR 
TYPE 
Move 
J5R 
TYPE 
MOVe 
JSR 
STOP 
I:ITI 

EX 
~DRCS 

1$ 
EX 
#SW1J,"#SWR 
15 
IIIORCS,TTY 
,OR.Ml 
, M3 
pc,PRINTR 
,M4 
flORER,TTY 
PC,PRINTR 

*SW13,.*SW~ 
2$ 
'ORCS,~HI< 
MX,C~I<·l 
CHI<·l 
C~I< 
OHI< 
CHI< 
CHK 
*1763'~.CHI( 
CHI<, CIo""<.1 
25 
,OR,Ml 
.M1' 
MX,TTY 
PC,PRINTS 
,MB 
CHI<+1,!TY 
1,PRINTS 
,M9 
CHl<,Tl'Y 
1,PFUN!S 

iCLEAR ERROR ~~AG 
JANY E~R(,!RS1 
J3~A~C~ Ir N~ (RROqs 
.S£T E~RCR F'~AG 
JI~Hta!T ERROR TVPEOUT 
.INHIBIT TVPEOUTS 
IS~T TTy rOR TVP!NG 
tTVP~ DEVICE MESSAGE 
,TYPE ~S 
,Tvpr ~RCS I~ OCTAL 
,Tvpr P::R 
iT~pr -OREq IN OCTA~ 
iT~pr LEAOING lE~OIS 
JH1~" ON ERROR 
ifU'TI!RN 
JINHtB!T ERROR TYPEOUT 
J'y~S : 
,Gr.T EA 91"S 
JG~i M)( 8t TS 
JINceE~ENT I~TO EA BITS 
J'Movr ~vE'~ 8v 1 
JM~VE !T 
J INTO 
fPOSITfOf\J 
jC~EAR JUNK 
iMjK~ ~URE EA ~lTS INCREMENT 
iR!TURN lr EOUA~ 
iTvP~ ~EVtCE M~SSAGE 
jTVP~ ItBANK" 
JTVp~ MX IN OCTAL 
,AND SUPRESS LEAOr~G ~~ROIS 
jT~Ur 
iG£T BVTE 
tTYPE TRUE EA BITS 
JRr.CP.JVED 
iGET BYTE 
JT¥P~ ~EeEtvtD EA 9ITS 
J~AI'T' 
iRETLJR~! 



MA!NOECD11·0lQ~.·4 ~E~O~Y E:XERCtS£R M .4 C Y 11 " 61 4 a.Ap~·'2 Z8'55 PAGE 32 
D~QMAA·.Pl1 ~RRO~ qouTtN~ ro~ 'R11 

1281 e1~7~4 7~J0~0 CHKI " 1288 "1?7~6 ;'02'121"'0 EXt :w 

1289 ~1?71~ 705015 241522 2!3~461 ~1' ,ASCII (15)(12)"Re11,~pl1,~rli,RK11,T~11,r~11,D~lt'. .. ~ D~~ 11 A'~ " 
1290 e1~116 ?51054 eJ3~52121 ~2612161 
1291 ~17?2. ?43122 eJ3121461 ~5t12l54 
1292 01~732 030513 12126061 Pl46524 
12 9 3 01"1'0 0J~461 052054 0.l30503 
1294 01~"6 ('1262161 i'53.12'4 "-'30461 
1295 °1'754 '326102 ~4"44" ~20122 
1296 el"'62 0465214 ~30461 04121440 
129., 010"" ~42116 "4ra 
12 9 8 01~7;3 21'4 042522 052524 ,ASCI~ 'I ( R E: T U ~ N ) " 
1299 011000 04'122 121000;6 
:130121 01101:'14 ell2l5015 12112102152 H21 ,ASCIi (15)<12)"*" 
1~H'1 01112110 P'2021421 0515~J 0364413 t-13i ,ASCIi! " CS = " 
1302 ~110i6 "'211212140 
131213 01121221 0212121421 0511121' 12136440 t-14, ,ASCIi " e:~ • " 
131214 011026 0012121'0 
131215 0112130 0215015 12141215214 040524 M1i ,ASC Ii! < 15 ) < 12 ) I' D A T A E:RRO~ AT " 13216 0110~6 ::'142440 12151122 1215111"1 
:L30' 01121'4 0404'" 12120124 0021 
1308 P.!110'1 0'0 052040 ~52522 MS. ,ASCIi " TRUE . " 
1309 011""6 0221105 0,021;5 01210 
1310 011063 21'0 051040 0415~5 M9i ,ASCIi " RECEIVEO • " 
1311 0110;0 04451215 "42526 020104 
1312 011016 021210'5 01210 
1313 el111~1 114 053511 21511(:35 M1i ,. ,ASCIi "~OWER BANI< r: " 
1314 0111~6 041040 04'101 020113 
~.315 ~11114 02021"!i 0~21 
1316 01111' 12' 12150120 051105 M12: .Asctl "UPPER BANI< • .. 
,,31 , 011124 ~4104" 04'101 020113 
j.318 0111~2 :?I2021" 000 
~.319 "'11135 015 000012 M131 ,ASCtl (15)<12) 
j,320 011140 2'05015 041012 ~41101 M14AI ,ASCIi! (15)(12>(12)"8ANKS " . " 1321 0113.'6 05151;' 030040 026440 
1322 0111'4 01l"H~'0 
1323 01111156 k'J4244" 044530 052123 M141 ,ASCIi! " EXIS!" 
t324 011164 0~0 
~.J25 ~11165 040 04~5"2 ~45516 M15. ,ASCIi " BANK " 
j,326 ell1'2 "00040 
tJ2' 
j,328 ~111'4 2052115 k'J4::5122 03(:3461 RF",M1J ,ASCIl (15)<12)"RP11 ~I~K E~ReRI" 

1329 ~112~2 i"I420421 051511 C!l2~113 

1330 e11210 7511'" ~4"1522 k'!35122 
1331 ~11216 "'~0 
1.332 ~11217 "'15 et510i2 2)305213 RC

t

, Ml' ,ASCIl (15)<12)"Re11 nISK EOR~RI" 

1333 ~11224 ~20061 0445~4 045523 
1334 l11232 74244" 051122 C!l51117 
1335 211240 ~':H:'!""2 
1336 211242 ~215015 ~45522 ~321461 RI<'.M1J ,ASClt (15)<12)"RI(11 D I ~ K E 0 R ~ R I '! 

1337 ~li2~'" :'1420 4 0 ",51511 ~2eJ113 

t338 211256 ~511~5 ~4'522 ~35122 

1339 711264 "'~0 
1340 ~112.65 015 el51012 ~J"52e RP'. Mil ,ASCIi! (1 5 )<12)".B!'11 ~I~K EOR~Rr" 



MAINDEC-11·D~Q~A-A "'!E"lORY E)(E~CISER MACY11'.61 4 a_ApFh72 08155 PAGr 33 
Ci!OMAA t.Pl1 ERROR ROUT!~£ rOR OR11 

1341 0112'2 ?2a061 0445~4 045523 
1:542 12'113~0 ~4244~ 051122 ",51117 
1343 0113C!!6 ~0e10'2 
134C4 e11310 005015 "425~4 052103 TC'. Ml J ,ASCIi! (15)(12>"D~CTAPE ERR~Ri" 
1345 011316 ~5211~1 0;:0105 ";tl~5 
1346 011324 241522 V'!35122 000 
1347 011331 015 i2l4~4i2 ~435"'1 TM'.Mll .ASCIi! (15)(12)"M4GTAPE ERReRi" 
13.8 "11336 ;:'4052. 042520 042440 
1349 01134-4 e51122 0;1111 0021012 
1 J~;0 011352 "05015 0465~4 030461 O~1'.Mll • :ASC r i! <1,5>(12)"OM11 ~RRO~I" 

1351 011360 el4~440 2151122 051117 
13'2 0113~6 210210'2 
1353 0113'" 21215015 21511214 0J0461 DR t,M11 ,ASCIi! ( 15 > ( 12 > ., D ~ 11 ~RRO~ I I' 
1354 0113'6 042440 2151122 05111' 
135' 0114214 0""""2 
1356 21114216 005015 2145412 0321524 SEGAl ,ASCIi! (15)<12)<12)"KTli ~RRORi" 
13" 011414 0200&1 051105 041522 
1:558 011422 035122 "00 
1359 0114~5 015 "51412 2l~21122 SEGlt .ASCIl <15>(12)"S~0 • n 

1360 011432 eI~644" ~0"040 
1361 011436 ~0501' 0'1123 020063. SEt:2' .ASCli! (15)(12)" S~l II " 

1362 011444 02"0" 000 
1363 0114" 211' ~51412 "31122 SEG31 .ASCIi! (1'><12)"SR2 . " 
1364 0114'. 0J6.4" 12l00~40 
1365 01~460 02164'7 21210012 QUE:St ,ASCIi! ''7''(15)(12) 
1366 011464 053440 0'2111 02211121 WITHSGt ,ASCIi! " WITH KT1!'" 
1367 12l114'2 0'2113 2130461 "00 
1368 011." 040 ,,44527 "44124 WITHMXI .ASCll " WITH t11Xl1" 
1369 2111512'4 1346440 21321530 12l000~1 

1~'0 .EVEN 



MA!ND£C·11·0~QMA.4 ~E~O~V EXERCISE:R MACV11t61 4 e.APR.72 08155 PAGE" ~4 

o ~ Q fo1 A A " P 11 ~OUTIN!:S TO C;£' l.OAOe:R AND RES ORE 1'r 

1371 l11512 2'05767 16'2'~ I.ODGETt TST OPTION "W~I~H OPTION? 
1372 ;?;11516 e0347-2 SI,.E 3$ INe ~EMOR¥ MANAGEMENT 
1373 '-'1152~ "'05077 161444 CI.R ~SR~ J' T U R ,." M E M 0 R V 1'1 A NAG E M E ~ ,. err 
1374 211524 ~12'0~1 3$1 1010V R0,Rl I' G ~ T T ~ E 8 ANI<: 

1375 ~115~6 022701 ~"~0"6 CMF #6,Rl ,. 1 S IT > 6' 
1376 011532 10~0~2 BPI.. 1$ 
1377 "115~4 ~12101 ~00006 MOV j6,Rl .1F' ) , MAKE ., 
1378 0115.0 ~06001 1ii ROR Rl jG[T T~E 

1319 °115'2 ~06001 ROR R1 iUPPER 
1380 0115'4 006001 ROR ~1 "T~Rr::E 
1381 0115.6 006001 ROR ~1 ,'8! TS 
1382 011550 "'42701 017777 B1C *17777,R1 JC~EAR JUNK 
1383 011554 012702 0124'36 MOV fIlENDP,R2 IG~T SAVE: .DDRESS 
1384 011560 2160221 ADO R2,R1 " M A K E 0 T ~ E RON E 
1385 011562 ~10161 000062 MOV Rl,.I,.OD "SAVE ADDRE:SS; 
1386 011566 012122 2$1 MOV 0.'.' (2). .HOVE WORD 
1381 0115'0 0221rl12 020000 eHF' *20000,R'- iENOl 
138a 0115'4 001314 FINE: 2$ iNO: 
1389 "11516 01302211 RTS PC iR~TLJ~N 

1390 
i3~1 "11600 0135767 161202 LOORESI TST OPTION jw~I~H oPTIO~!? 

1392 "116m4 003402 BL.f: 2$ iNO MEMORV MANAGEMENT 
1393 "116~6 0050'7 16'356 CL,R ,SR0 iTORN MEMO~Y MAN4GEMeNT orr 
1394 "11612 0127132 0124~6 2$i MOV #ENDP,R2 iG£T END Or ~ROGRA~ 

1395 "11616 016701 0130026 MOV ,LOD,R1 iQ£T SlVE ADORESS 
1396 "11622 ~12221 1$, MOV (2'., (1,. "R~STO~E WORO 
1397 "116~4 022702 ",0000 eMF' .200el0,R2 "END? 
1398 011630 0013'4 BNE is iLOOP 
1399 011632 eJ"'761 16'1'0 1ST OPTION J' W ~ 1t~ H 0 F' T ION? 
1400 0116~6 003403 aLe:: 3$ iNO MEMORY M4NAGEMfNT 
1401 "11640 V'l12711 000001 16'322 MOV _1.dtSR0 .TURN MEMO~Y MAN'G~M£NT ~N 

1402 011646 00020' 3$, RTS PC J' R £' TIJ RN 
1403 
1404 0116'0 000000 .l.ODt 0 



MA!NOt:.11.0lQ~A·A ~EMO~Y ExERCIS~R 
QiQMAA:P11 TTV 1/0 ~OUTfNES 

14~5 
14r!6 
14~7 
14~8 
141219 
1·1~ 
1411 
1412 
1413 
1414 
1415 
1416 
141' 
1418 
1419 
14 20 
1421 
1422 
1423 
142~ 
1425 
14'26 
1427 
1428 
1429 
1430 
1431 
1·32 
1.33 
1434 
'141'" 
~43() 
143' 
14'38 
1'39 
1440 
1,441 
1442 
1443 
1444 
14.5 

Z116'2 
~116~4 
~11660 
?:11662 
11'11664 
0116'21 
0116'4 
~116'6 

211700 
"117~4 
011'12 
011716 
011120 
01172~ 
011730 
011734 
011736 

011740 
0117'2 
011"6 
0117'2 
0117~4 
011160 
011164 
°111;0 
01,11;2 
"~~7;6 
0121" 
I! 1'2 "e,. 
012010 
01 201' 
012016 
01 2022 
012030 
012034 
012"~6 

012"4" 

;;';10546 
~1'6~5 
105715 
?,014Z6 
112537 
105137 
10037' 
"'007'21 

211'646 
~62766 
"'22666 
001iH'6 
"'62705 
04270' 
~10566 
C'J1260' 
00"002 

~10346 
2!127fJ;J 
105737 
1003'5 
113713 
142713 
122713 
02110113 
0210(10' 00".-. 
111'$'" 
~"00:04 
12272~ 
021i3~' 
105iJ6~ 
112167 
0210,,"4 
2112603 
0RJ0002 

02100"0 

0'H"~~2 
0""'i;H,2 
00001212 

00"002 
0"~001 ",,,,,,,,,,2 

012436 
17'56~ 

177562 
121""200 
001211,7 

0~146e 

000034 
012040 
~~~~i5 

177111 
00211312 
012040 

I lOT I 

l$i 

2$, 

3$, 

,TYPEt 

MOV 
ho10\l 
'l'STB 
SEO 
MOVS 
TSTB 
BFJ., 
8R 

MOY 
A 0:0 
eMF' 
RNE 
AOO 
BIC 
~OV 

MOV 
RT% 

MOV 
MOV 
TSTB 
E!PL. 
MOVS 
91C8 
OMF'S 
RNE 
TVPE 
SFt: 
MOVS 
TYPE 
eMF'S 
eN!: 
el.RB 
MOVS 
TYPE 
MOV 
RTI 

~ 

T T It( ff~ C ~ ) 
~2(6),T"V 
(TTy) -
2$ 
(TTY)""'*1'7566 
tt#17'5~4 
,. 4 
1$ 

~2(~),·(6) 

"'2,4(6) 
(6)+,2(6) 
3$ . 

#2,TTY 
*1,TTy 
TTY,2(~) 
(6)+,T!v 

R3,·(6) 
#lNPUT;R3 
'*17'560 
•• 4-
tt.~7"~2.(~) 
#212J1ZI,C~) 
*1.71,(3) 
:5$ -

,QUES 
1$ 
( J) , , TVl'£ 
"TYPE: 
#1", C::5) lilt 

2$ 
-1(3) 
#12,.i'YPE 
, .t TyPE 
('6)+,R3 

,SAY:: 'TV 
iGET A~ORESS TO 9E TVPED 
J. T E R M I ~ A TOR 1 
JD~N~? 
I~~AD lND TYPE T~E CHARAeTE~ 
JI~ TH~ PRINTER READY 
.NOT Y~T 
IG~T T~E NEXT eHA~ACTER 

JG~T ADDRESS TO 9[ TVPED 
,AbO 2 to THE AOORESS 
Jl~ IT .+21 
INO 
iAOD 2 TO THE ADDRESS 
,SiCK OP '0 ~N EVEN8YTE 
JR£STO~£ AOD~E5S 
J~~STORE TTY 
" Rrr T LlR N 

,'SA VF:"RJ 
IG!!:T ADORESS 
,WAl" rOR 
fA C\.!A~ACTER 
,GrT C~ARAeTER 
,GET RYO 0' JUNK 
, I SIT A RYBOUT 
iSl<l P IF' NOT 
JTYPE I i,1 
iZiP TWE Bur'E~ AND LOOP 
is£T UP rOA TYPING 
iEeHO IT 
jC~EeK FOR R£TURN 
i~OC~ !, NOT ~ETURN 
,ZlP RrTURN (THE 1~) 
,TYPE A 12 

JRESTORe: R3 
J~rTLJRN 



MA!NDEC~11.D!Q~A.4 MEMO~V ExE~CISER MAeYl1~614 e.4pQ.'2 ~8155 PAGr ~6 
D~QMAA:P11 OCTAL OU~P O~ A WORD & is BIT ADCRESS TYPER 

1446 
1447 
1448 
1,449 
1450 
14 51 
1452 
1453 
1454 
1455 
14'6 
1451 
1458 
1459 
1460 
1461 
1462 
1463 
1464 
1465 
1466 
:1467 
1468 
:l469 
:l470 
:l471 
:L472 
:L473 
1474 
:\.415 
1416 
:1.417 
:1.418 
1419 
1480 
:l.4S1 
1482 
'.483 
'~4a4 
~"485 
1486 
1481 
1488 
1'4a9 
149~ 

~12042 

012~5" 
0120 115 2 
012056 
0121364 
012a66 
0120'2 
012~'4 
012016 
0121210 
012104 
012110 
012112 
012114 
012116 
~121:!il 
0121~2 
01 21:!4 
012126 
012132 
01214il 
012142 
012144 
012146 
0121!"~ 
012152 
1ZJ1 2154 
012156 
012160 
012162 
''12166 
0121'2 
01'-1'4 
012200 
0122C'l4 
0122a6 
012212 
012214 
012220 
012222 
012226 
012230 

012232 
012242 

112767 
?~21422 
705061 
1121~7 

7121446 
~'12704 
10512114 
0021426 
010446 
l12?04 
116714 
~063~5 
~063a, 

2063'" 
106214 
~0600' 
106214 
"0612105 
152724 
012767 
105014 
006105 
106114 
0061~' 
1216114 
~0610' 
106114 
105'14 
001402 
105267 
10'767 
~014"2 
152724 
105261 
001355 
022704 
001002 
112724 
10!5e14 
~00004 
012604 
~Z2l2~i 

~0~0~. 
~000~0 

22'3164 
177712 

012232 
1666;" 

0"m"5~ 
000050 

00"060 
000037 

e!122::52 

~00"6" 

012232 

PRrNTRI "'OV8 
gR 

FRI~rSt ~~R 
MOVS 
1.40V 
I-AOV 
OI.Re 
~R 

PRiNTAI ~OV 
~Oy 

MOVS 
ASL 
ASI.. 
AS~ 
ASRe 
~OR 

ASR8 
~OR 

~.n 58 
I.4QV 

.~FH.' Ol..R8 
ROI. 
RO~B 
~Ol.. 
~OL.8 

.PRrl ROL. 
~O1.8 
TST8 
SEQ 
INC8 
TST8 
SEQ 
RISS 
t~C8 
9Nt: 
CM? 
9NE: 
MOVe 
Cl.R8 
TYPE: 
~ov 

RTS 

• PRBUr:. I BLKiN 
,PRJ 2! 

*1, • FIR 
... 6 
,~R 

tJ.6, ,PR.1 
R4,.(6) 
j!PR9UF",~4 
( 4 ) 
.PRF' 
R4, ... (6) 
ti.PRBu r ,R4 
MX,(4) 
TTY 
TTY 
TTY 
( 04 ) 
TTV 
( 4 ) 
TTY 
t00, f4). 
#175401, '.PR 
( 4 ) 
TTY 
( 4 ) 
TTY 
( 4 ) 
TTV 
( . ) 
( 4 ) 
,.6 
,PR 
.PR 
,.6 
.'0. (4). 
,PR+1 
,PRL. 
#,"R8UF'.R4 
,+6 
i00, (4)+ 
( 4 ) 
'tPRBU~ 
(6).,R4 
PC -

4 

isrT 2rRO rII..L SWITCH 
J'S~q" 
iSUP~ESS LEA~ING lERO~S 
J' SET C ~ U f\! T 
iSAVe: R4 
JS~T P~IN'ER TO F'IRST ASeI! CHAR~ 
iCLEAR rlRST BYTE 
iROTAT£ rIRST 81' 
,Sl.Yr:: R4 
iSrT UP "OrNTER TO OUTPU' ARrA 
iM~ ~ONTAINS UPPER 5 SIT~ 
iGrT R!O 
Jor ! 
J' JUNK e I TS 
iGET S!T13 
JPACK tT 
"GE T B! T14 
iPACK !T 
iMAKE' tT ASCII 
i.~"l • 5 SVTES AND F'ILL 
icLEAR.sv'E OF C~A~AOT~R 
iROTAT~ elT INTO C 
'I'ACK fT 
iROT1T~ 8IT !NTO C 
,.PiCK It 
,ROTATE 8IT INTO C 
fPACK t T 
J I~ IT i!ERO? 
iSKP' !NC 
,SE:T F'!U. S~-nTCH 
ie~ECK F'rL~ SWITCH 
.SKI" en'SET 
iH1K~ !NTO ASCII C~Aq 
,. P.JC COUNT 
JI~H::prA' 
JEMPTY SUF'rrE:Fq 
,SKI" tr NOT 
"LOA~ ! ~e:RO 
fNUI.L TERMINATOR 
,TVPE IT 
,IH~STORE R4 
iIU"TURN 

"OOT~UT eUrF'eR 
JC~U~T ANO SWIlC~ 



MA!NOEC·l1·~~Q~A.A ~E:MORY e:xERCISE:R ~UC:Yl1·.614 S ... APR.,?2 218.55 P.lGt ~1 

Oi!QMAA·. P11 I'OWE:~ F'A!I. !\t.JD tC ROUTINES 

1491 2'122'-" ~1276i ~122'4 165552 PO\;JR, ~OV MRESTOR,~4 

1492 012252 1'10046 ~OV ~0, ... (fd 

1493 el~2154 01~146 MOV ~1,8··H,d 

1494 212256 ~10246 ~OV q2j.!6! 
1495 212260 01"34t ~·:O ') ~Ji;""'~~' 
1496 el'26~ "1~4.cf MeV ~4f"';!~ 

1497 k:!l12Z" ~l054t, ~ov R5,'iII,!.1 
1498 'H226~ VlH'J66!' 0"01"',~ '~C'\l Sp,SAVc 
1499 ~122'" ~~1"0~ H;'~ "r 
1,o0 ~122" 01276:; 01224o(~ 16552~ RES"fO~i ~ov *FOWR.2. t ; 

1501 e!12302 k'Jl'7"E· 0ZZ"6~' ~ov SAV6 f S: 
15~2 ~a23~6 01260~ MOV (6~"fR':; 

1503 e1231~ 1?!1260" MOV (6 HI, ri':' 

1504 012312 ~'1260~ ~ov ( 6: ~ .. ' • r. -' 
1505 012314 "'126";: 1-'OV (t)·.~,~ 

151216 12112316 ~126"l MO\! (6)~,Rl 

1'''' '1112320 1211261210 MOV (6 -:;~~ ,.' P ~1 

1508 012322 0127"6 JZ05"'~ /t<>i!JV ';0~j~~ 

1 '.0 9 012326 V1~01~7 1615:3i? .,1M? RT~':;>' 

1510 
1'11 012332 116767 165224 0~0,,'6 REAOR~ MO\l8 l,756Z.1NPUT j rU~A~ THE: C:H.ARAC'l'r~ 

1"12 "123'~ 142767 '~00'12121 ~~~0'~ BiCB *a"~,lNPU1 JCLEAR JUNK 
1'13 1Zl123A6 1a:2767 ~0~0k'!3 00!?J~6;? eMf'S .3, ,:\lPU, d!; ~i' ~. tCl 
151 4 012J~. "'~14"~ e:;c .. ~ IS/!!" !r .e 
1515 0123'6 0"~~21~ RT: i Rt ': ~JR·I ~ ,. Nor 
1'16 01 23&2 0tH500~ i2!3.2364 TYPE , " "'2- i'.il:)::-~~ "'te" 
15~1 , "123'" 0k'013i' ~"0200 JMF' \1# 2 fdti.l i FH. ~~VAl'#'t 
1518 
1519 0123;4 i2!2100"0 SAV61 ~ 

15,20 012~"6 "0"2110 PAtCloIli .BI.KW 10 JPAT~H AREA *1 
1521 2112416 001212110 I'AtC1oI21 .BI.I<W 10 iplTelol AREA *2 
1'22 012436 021"010 INPUTI .BI.KW 10 ilNPUT BurrER 
1523 0124!6 "0'-'0210 ENOPI ~ ;'I..AST Loe OF' PROGRAM 
1524 02121001 ~END 
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o t Q M A A 't P 11 SYMBOL. TA8~E 

ACCEPT II 1('4430 AORTA8 0~263~ AI.L.OR ~~3334 ~ E ~ I ~.~ 210:3434 
BEL.L II ~""H"eJ7 alCx ;:'1~2'4 QI~C~T 21121222 ~I· ~l:355~ 

CDATA 21?3~36 C~K 0101214 l'HK,JR = l'H42~ ~r1I{,~C • 12)4 4216 
Cio!i(.RF" II 1:-'44214 C~K,~K = 134412 :l-iK.RP II 134 410 ~~I(I'!'C : 1~4414 

CHK.TM II 1C1441 6 C:~f.OR 0U.H'4 ~HIRC 21046210 t"lojt. Rr 2134216 
CH'. RK 0"'561'1' CIof'! RP ~~5212 CHITe ~06160 r~'1 TIoA ~~n124 

CKOATA • 1::"4426 COMCr.lR II 104402 CORE II 104403 CRLF' ~3:~~46 

CR1 0"'2J'~ CR2 002432 CR~ 210246~ CR. 1i!I~2514 

CIRC 21"'4~06 C,RF' 21~4124 r"RK 00551~ ~,RP 1i!105!:J!7'" 
DATA 0"'3546 DISPLA II 17757~ ~MACT 2101152 r"It'11DP ""'1156 
OMSAI,., 010006 DMSA! 2I10Q116 DMBRI( 2101154 l'lMeAT 2110"12 
I',)MCS 1i!I~1150 !)MF»RfA 037416 OMPRt8 211211512 ~M"R!C 02'7534 
DMPRXD 2112!1!544 DMPTR 01000~ rjMRIN8 01010" '"'MRI'JC 010154 
OMAINO 211021 0 DMRINT 010024 C)MRINX 010236 ~MRvrc 2101~44 

DMTOAT' 0121~210 OMTI"IC 12107'62 OMTINT 001122 r'!/I1It1CT 0H'314 
DM', M1 011352 OO~ORE 00157~ OOMX 001 6 32 t.OSE(,; 00161' 
ORCA 0~li62 DF(~S 12I~116' ,.,ROB 0211166 ~R~R 21"'1166 
ORTRAP 001~J4 DRllle 0~116~ OR', M1 011:5'" ~UMl II 12J445Q'! 
DUM2 • 104452 F:NOP 0124:>6 £NOl'TR ~1I21Cl10~ rNeJT,48 II 002'1216 
(RR2 s 1~44J2 ERR3 I: 104436 [R3 0213632 rx 3121'06 
F'O~SER 00661 4 GOAT A "~3312 COGET 011740 ~OT 001,216 
~I'-IM 001212 INPUT "~2'J6 K1SAR0 0Q'J1112 KI~A~6 0Q'JU.16 
K!SAR1 0Q'J1202 KISOR0 0"111. I(ISOR6 001221121 I<I~D~1 2121120' 
LIMIT 0"'100 4 LOOGrT 01151~ ,-OORES 0116021 LOL p~ 0"'121~ 

MAP 21214211 6 MM'I T II 104446 MASK 0100121 MEMORy 3~3552 

MIN 001Q'J02 MX 001k'!0Q'J MXC3 02112"~ Ml 01371~ 

"111 3111,,1 M12 01111' M13 0l1l3~ 1.414 1i!I~1156 

M14A 12111140 M15 21111~5 ~2 011~21~ '-A 3 ~11"'111 

M4 011020 M' 01103~ M8 011~51 M9 I2I11C!J63 
N • 0210054 NEXT =- 11214444 NODE V 21212534 ~J)(''' 002774 
NXTCR 002.52 NX'IOR 01213l,Q! NX1.0R 010372 npTI~N 1i!I2I1~"6 

PATCH1 0123'6 PATC~2 012416 PC ="21"0"07 POTS "1213416 
POIIIR 2112244 PRINTA 012076 PRINTR 21122142 PR!NTS ~12"52 

OUES 0114621 RCCA 1211211",74 ~cr:s 0211.216~ ~cnA 0~1;-'16 

RCER 0"1070 RCTFU,P 0012114 QCWc 12I~12112 ~C'.M1 a11217 
RE.OR 12112332 REOO 0"2034 ~e:STOR 0122,4 ~e:fI 00650~ 

RETll 006644 RETR 01i!J65521 qETRl 0216'1~ ~ETU~N 0~6'66 

RE~IND :I 10442 4 R;CA 001~62 RfCS 00105~ ~rOA ~"'1~64 

FH"ER 00112156 FU'TRAP 0~1Ii!Jl'" PF'ItIC 0211"'621 ~r', Mi 011174 
R~eA 121"'1122 RI<~S "~111' ~KOA 001124 ~Kr.R a~1116 

RKTRAP 0QlU~24 RI<WC 12121112{'1 RK.Ml ~11242 ~peA 0011~4 

RPCS kH"110'" RPOA 0011216 ~PDS 0''1112 ~~rR 01i!Jl11~ 

RPTRAP 0"'1~2'" RPWC 01i!J11121~ RP.M1 01126' ~TPF' 0~2"64 

RW'. TM I2I"'i'~32 R.RC 00454~ ~,RF' 01i!J416~ j:),~K 20555:! 
RO, RP 025124 RITC 12106122 R.TM 007"'62 ~~ =y.Zl;a~~~ 

R1 :;"0~"0211 R2 .""002'0' ~3 = % 121 r2"i"~ " :5 ~4 1I,,~a"~~4 

R5 c""H~",,,5 SAV6 012:574 !;CF'l r21~671216 ~crlA ~26744 

SCF"2 026724 SCi 121(1)6654 se1A ~12J6614 ~C:ARCH ;; 1~4422 

SEGA 01141216 ~EC;E~R 01i!J2'1l'l SEGVEC 001050 c;e:~1 2111 4 25 
SEG2 011436 SE(;3 1211144' !;ET8AK 003726 C;ETBAN = 1t'!4,442 
SET,DR a10~64 SF'1 ,,36542 SF'lA "066"~ c;r2 a06'56~ 

Sl1!EIT 0t"1566 SP ;;"210"~06 SR~ 0011121 C;R1 026';10 
SR1A "~6530 START • 1~44"~ STOP :: 104434 C:\lJR • 1"5]0 
SW0e • 0U.4210 ~W::'l9 a "~1"0('! S\tJ10 = 0"'2"'21~ ~wil • 004~0'" 
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DtQMA,',Pl1 SYMBOL TA8l.E: 

SW12 • ~1"2'0e SW13 :: 02~~0~ SW14 ;: 04~210~ ~', TC 021642" 
TceA ~"1134 Tces 0~112~ TeDa Z~113~ 1'CER 02!lt3~ 

TeTRAP ~~1030 TCWC 0~113Z Te,1'-11. 011310 "C', T A 0216162 
TC', ~C 02'016 4 TMBC 0~1144 THeA 001146 TMes 00114~ 

'T'MER 0~1142 TMRET 007122 TM'T'RAP 0"1042' TM'. Mi 011331 
TPt. RP 005~34 TRP.DM 0~735f4 TRF,DR 010352 T~P,RC 0~4452 

'tF<F'.Rf "04~'0 TRP.RI< 005462 TRPcRP 005162 TR~ITC ~"6C'!66 
TRP,TI'1 0"'61'. TTV ·%0eJ002i~ TUMTA8 010Q!2~ TVI'E = 0"-'0~04 
'TYPEl" 0~1146 T0 0020 4• Tl 002112 T1)(OR8 01i53J22 
12 002132 T3 002152 'f3)(QR9 00340" 'T'3X9 0~3J74 

T4 0~2112 T5 00221~ T6 ~02232 17 0~226~ 

'f8 0"'2300 TSXORl 003:556 \.1411 ~0232e1 WANT 0e;616~ 

WITHMX 011.,1 WITHSG 0~14~4 WRADR 003554 wReADR 003612 
wROCNT 0~1~1~ WIRC 004446 W,RF' 004064 W', RK 02!5456 
w', RP ""'511130 WITC 006~54 W.TM 006110 )('. i'M 007"'56 
'_ lor 011652 'f kOO ~11650 .PR 012242 " f)R8UF" 0t2232 

:' PRF' 0121'2 '. PRL. 01214~ .!RP ""26212 " Tvpr "~2C1l4~ 

• 012.60 

ERRORS DETECTED' It' 


