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PREFACE

This document consists of three elements.

1. The Look-up Table. The table is located following the first divider.

2. The HP 3000 Series II Microprogram Listing. The listing follows the second divider.

3. The HP 3000 Series IT Extendéd Instruction Set Listing. The Listing follows the third divider.

4. The Microprogramming Language Description. The description follows the fourth divider.
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LuT

000
001
002
003
004
005
006
007
olo
011
ole
013
0la
01%
LRY-)
017

020 -

na21
a22

nas
024

CONTROL

1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111

1111
1111
1111

1111
1111

1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111

1110
1010
11

1110
1110

RAR

T777
1177
T
TTT7
TTT?
7777
7777
77
1777
77T
7777
777
TTT7
7177
TrTY
TTT”Y

0043
0042
0101

0060
0154

LABEL Op CODE ENTRY INSTR SR>z

PARITY (SEE PART LISTINGS FOR ACTUA[ DATA)
UNNASSIGNED

GRGHBHBBIBRVPATBVROGOURBUBBBBGRBLBRPUNRBRPRERRDOOOHG

04 = 17 MFMORY REFERENCE INSTRUCTIONS

4 ENTRIES PER OPCODE, NO STACK PRFADJUST ALLOWED,
W = 1-INSURES CORRECT JLUI MAPPING,

FADD 1S CORRECT DTSPLACEMENT IN ALL INSTRUCTIONS,
X IS INCLUDED IF INDEXED, NOT INDIRECT.

AUTOMATIC X/2 FOR LDB/STB PADD IF REQUIRED,
AUTOMATIC P#X FOR LDD/STD PAND TF REQUIREDN.,

PADDy BASF FORCED ON FIRST LINE OF MICRNCONE
DURING NFXT+1 CYCLE, -

HREBBBOBROBUIBOREBBDPRBBOBUBRBBLBDRBROROBIUOIRDE GG

PREANDDER W JLUI

ACID o4 DBQ LOAD 0 A - 15 1 YES
AClS Se= 0 10 - 15 1 YES
LOAD JLul n 1 NO
AC1P P 0 R - 15 1 YES
AC4D 03 NDAQ STOR [ 8 - 15 1 YES

COMMENTS

MICROCONE INSURES
SK € 4

8720776
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LUT

928
26

nav

050
031
n32

133
934
235
936

337
240
241

42

143
V44
245
D46

D47
150
981
nS52
3453

NG54
189
1956
987
60

961

n6a
N63
N64
069
N66

067

070
nTl
a7

CONTROL

- s
g
(o)
-

1111

1111
1111
1111

1111
111}
1111
1111

1111
1111
1111

1111

1111
1111
1111
1111

1111
1111
1111
1111
1111

1111
1111
1111
1111
1110

1110

1111
1111
1111
1111
1111

1111

1111
1111
1111

1010
1111

1111

1110
1010
1111

1110
1110
1010
1111

1110
1110
1010

1111

1110
1110
1010
1111

1110
1110
1010
1111
1110

1110
1010
1111
1110
1111

1011

1111
1111
1110
1010
1111

1111

11i0
1010
1111

RAR

0153
0211

0502

0043
0042
0004

0060
0043
0042
007S

0060
0043
0042

007S

0060
0043
0042
0702

0060
0043
0042
0011
0070

0043
0042
o021l
0060
0401

0400

1777
0412
n1ae
012s
0142

oz2e2

0166
0165
0200

LABEL

ACuS
STOR

MTBI

AC1D
AClS
CMPM

AC1P
AC1D
AC1S
ADDM

AC1P
AC1D
AClS

ADDM

AClP
AC1D
AClS
MPYM

ACLP
AC1D
AClS
10MY
AINC

AC1D
AC1S
LOX
AC1P
8RD

BRS

BRP
AC3D
AC3S
L.OD

ALSB

ACSD
ACSS
STD

OP CODF ENTRY

06

07

lo

1)

12

13

14

16

S=
JLUI

p
bBQ

S
JLUT

bDBQ
Sem
JLUI

DBO
Sw

JLUI

PBQ

JLul

nBQ
JLUI
DQS

D8Q@
Se
JLUI

DBQ

JLUI

DBQ
S
JLUT

Das

D8Q
Se
JLUI

INSTR

LOOP C

CMPM

aApn™M

SUBM

MPYM

DECM
TNCM

LDX

BR/BCC

8R.
LoD
.00

LD3

STD
STD

SR>=

20

o e

20092

=]

DO O

DD D DD

o

(==

20 DD

(=]

PREADDER
10 - 15
8 -~ 15
3 - 15
10 = 15
8 = 15
A - 15
10 - 15
8 -« 15
B - 15
10 - 15
B = 1S5
8 = 15
10 = 18
A -~ 15
B - 15
10 - 15
R - 15
8 - 185
8 - 15
A - 15
10 « 15
8 = 185
A - 15
10 = 15
8 « 15
8 = 15
10 = 15

[ RN —

-

[ -t s et g s

™

—

JLUI

YES
NO

NO

YES
YES
NO

YES
YES
YES
NO

YES

"YES

YES

NO

YES
YES
YES
NO

YES
YES
YES
NO

YES

YES
YES
NO
YES
NO

NO

NO
NO
YES
YES
NO

NO

YES
YES
NO

COMMENTS

MICROCODE
SK » 0
INSURE. SR

8/20/76 PAGE

INSURES

> 2

(TBX,MTBX) OR

SR = 3

MICROCODE
SR » 0

MICROCODE
SR > 0

MIGROCODE

SR > 0

MICROCONE
SR » 0

MICROCODE
PHA/S=e
CORRECT

Z = 0

(TBA,MTBA)

INSURES

INSURES

INSURES

INSURES

SULITS
PAnnN IS
(DR/73/7%)

MICROCONE

SPLITS BR/RCC,

PLDD IS
Z =0

CORRECT

MICROCODE

SPLITS BR/®CC,

PabDD IS
NOY USED

MICROCODE
SR < 3

MICROCODE
NBQR/S=.
CORRECT

CORRECT

INSURES

SPLITS
PADD IS
(DR/Q/S)



LuT
073

074
075
076

077

100
101
102
103
104
105
106
107
110
111
112
113
114
118
116
117
120
121
122
123
124
12%
126
127
130
131
132
133
134
135
136
137

CONTROL

1111

1111
1111
1111

1111

1101
1101
1101
1101
1101
1101
1101
1101
1001
1001
1111
1111
1111
1111
1001
n111
1011
1011
1011
1011
1011
1011
1011
1101
1111
1111
1101
110}
1101
1101
1101
1101

1111

1110
1010
1111

1110

1001
1001
1001
1001
1001
100}
1001
0lll
1001
1001
nlll
plll
nlll
0111
1001
100}
1001
1001
1001
1001
1001
1001
nlll
0ll1
0ll1
0ll1l
1001
1001
1001
1001
0lll
0lll

RAR

0222

0104
0103
0123

0114

1263
1255
1263
1255
1263
1255
1422
0656
1304
1317
0450
0453
04ud
0643
1323
1336
1270
1276
1279
1276
1270
1276
0672
0461
0434
0640
1640
1432
1434
1436
0467
0664

LABEL OP CODE ENTRY

ALSB

AC2D 17
ACZS
LRa

ACEP

DQs

DBQ
S=
JLUI

P

INSTR

sST8

LRA,

SR>z

oo

PREADDER
8 =~ 15
B - 15

10 « 15
8 - 15

-

JLUT

NO

YES
YES
NO

VHEDB OB ARNRROBBBBBBBFEBRPEROBL IO BIBRBOBEDBY

SUBOP 1 SHIFTS AND BRANCHES
SINGLE ENTRY PER OPCODE,

PADD = SHIFT COUNT FOR ALl SHIFTS,
INHIBITING BIT 10 SIGN INTERPRETATION,

WITH W = n

PADD IS NOT INDEXED3 MICROCODE USES XC OPTIOM,

CTSSy CTSD DETERMINE TYPE OF SHIFT FNR SHAREN

SHIFT MICROCODE ENTRIES,

FOR BRANCHES,

PADD = P REL,

ENABLES SIGN BIT, NO INDEXING.

DISPLACEMENT,

DHEVBOQGHBRBEI BV BB RV RIBOREDUBROROBOD BN BBBEGS Y

SHFL  SUBROP
SHFR
SHF |
SHFR
SHFL
SHFR
SCAN
1ABZ
TASL
TASR
IXBZ
DXz
BCy
BNCY
TNSL
QALR
SHDL
SHDR
SHDOL
SHDR
SHDL
SHDR
CPRB
DABZ
ROV
BNOV
TBC
TRBC
TSRC
TCRC
BRO
BRE SUBOP )

= 00

= 37

ASL
ASR
LSL
LSR
(=3-198
CSR
SCAN
1aB2
TASL
TASR
I1XBZ
OXRBZ
BCY
BNCY
TNSI.
QASL/OASR
DASL
NASR
CLsL
DLSR
DesL
DCSR
CPRB
DARZ
BOV
BNOV
TBC
TRAC
TSBC
TCRC
RRO
BRE

P e b et e DO =N TUNN VN L WD DO OW W e e

1o
10
10
10
19
12
10

[ I N T TR DR N DN DO 2N N BN BN I |

[ I I I |

15
15
15
15
15
15
15
15
18

et D OO D IO D DD T DO OO DODODTCODOD

NO
NO
NO
NO
NO
NO
NO
MO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

COMMENTS

MICROCODE
DBQ/S~»
CORRECT

MICROCODE
SH < 4

8/20/776

SPLITS
PADD IS
(DR/Q/S)

INSURES
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LuY

140
1641
142
143
144

145
146

147
150
181
152
153
154
155
186

157

160

CONTROL

1001
1001
1001
1001
0111

1011
0111

1011
1011}
1011
1001
1001
0111
1111
1011

1111

1111

1101
1101
1101
1101
0001

0001
n001
0001
1101
1101
1101
1101
1101

1101
1101

0001

1111

RAR

2001
2000
2047
2046
k266

2162
2267

alel
202s
202%
2047
2046

1870

0307
0323

2535

T777

LABEL OP CODE ENTRY

INSTR

SR>=

PREADDER

w

JLUT

HAJAGDRBORBRQOERGBRODRBOUBIRDDIVQBIBREROBREROOOOpH

SUBOP 2

MOVES, MINIS
DOUBLE ENTRY PER MOVEOP,

W = 0y1 SPECIFIES +/- PADD.

SINGLE ENTRY

RER MINIOP,

HUEDBGBEBCROIROLRRARIRBBBDAJRAINRBREDOGBR BB EBGRORIOON

MVWP
MVWD
MVBP
MVBD
MABS

SCw
MUS

sCuU

MVBW
MVBwW
Mvap
MVBD
LLSH

PLSA
LSaB

IXIT

sSus 2 MOVEOPS

sys 2 MINIOPS .

UNNASSTIGNED

MOVE PR
MOVE DR
Mve  PB
MVvB 0B
MABS/MVBL

SCW/MTDS
MDS/MVLA

SCU/MFDS
MVBW «N

MVBW N

CMPB PB
CMPH DB
RSW/LLSH
PLDA/PSTA
EXT ADDR

PROCESS

3
3
3
3
4

s N

S uWwVVN

o

Tt 11

15
15
15
18
15

15
18

15
15
15
15
15
15

15
15

15

20 9200

(= 2=

OO0 0 OO

=]

NO
NO
NO
NO
NO

NO

NO

NO

- NO

NO
NO
NO
NO
NO
NO

NO

COMMENTS

MICROCODE
CIlR(13)

MICROCONE
cIR(13)

MICROGCODE
CIR(1S)
MTCROCODE
CIR(15)
MICROCONE
CIR(14~]
IX1T, LOCK

UNLK DECODED FROM

PADD (14

CHECKS

CHECKS

CHEGKS
CHECKS
CHECKS
Sy

y PCN,

18)

8/20/76
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LuT

161
162
163
164
165
166
167
170
171

172
173
174
178
176
177

CONTROL

0olll
1111
1111
1101
1101
1101
1101
1101
1111

1111
1111
1101
1101
1011
0111

1101
1101
1101
1111
1101
1111
1101
1101
1101

1111
1111
1101
1101
1101
1101

RAR

1613
0751
0753
0837
0760
0760
0701
0542
l446

0751
0783
08537
1400

1400,

1476

LABEL OP CODE ENTRY

INSTR

SR»=

PREADDER

W

JLUIT

HEBRGRORHBQGRAVOFDHRBRBEBABRUENGBBERBRBIUNERBOB LB G

SUBOP 2 = n0/17
SINGLE FENTRY PER INSTRUCTION.
W a 0/1 SPECIFIES +/- PADD.

PADD IS CIR(8-15),

GRS ROBB RGO RBBV ORI BERDRBIBDBRORPBEHDORIRIR RO

oPTX
Lol

LOXI
CMPI
ADDT
ADDI
MPYI
DIVI
PSHR

(MR 4

Loxz:
CMP]
DEXF
DEXF
SETR

SuUBoP 2 = 01l

SURoOP 2 = 17

OPTIONS
LDI
LDX?
cMPT
ADDI
suBl
MPYT
DIVI
PSHR

L.DNT
LDXN
CMPN
EXF
DPF
SETR

HODPDPIDIDIDDT

B3 O®DI3H

L2 IO N N I |

1

15
15
18

OO O DO

OO O

NO
NO
NO
NO
NO
NO
NO
NO

"NO

© NO

NO
NO
NO
NO
MO

COMMENTS

=PADD

=PADD

-PADD
=-PADD

8/20/76
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LuT

200
201

202
203

204
205

206
207
2lo
211
212
213
214
215
216
217
220

CONTROL

1101
1110
1111
1011

1101
1111

1100
1101
1111
1101
1111
1101
1101
1011
1111
1111
1111

0001
0001
Q001
0001

0011
6011

0001
0001
0001
9001
0001
0001
0001
0001
0001
0001
1111

RAR

0347
2764
1674
1544

1706
1701

1561
1617
1630
1641
1653
1660
1670
0360
1664
2757
7777

LABEL Op CODE ENTRY

INSTR

SR>z

PREADDER

W

JLUT

HRGH BB RGNV DNBIBEIOBEBBERREROBILRORIIBIRUODOSOOD U

SPEC 3 = 00/17

SINGLE ENTRY PER INSTRUCTION.

PADD 15 CIR(12-15),

W = 0/] SPECIFIES +/=- PADD,

HRAVBUUBREVRRDDD ORI BRI LB RER AR BEOIRBI SRR BOORY

LST SPEC 3 = 00
PAUS
SED
XCHD

SMSK -
RMSK

XEQ

s1o -

RIO

WIO

TI0

cto

cMD

SST

SIN

HALT SpPEC 3 = 17
UNNASSTGNED

LST
PAUS
SED
XCHN /MPE

SMSK/SCLK
RMSK/RCLK

XEQ
SI0
RIOQ
W1lo
TI10
cIo
CMD
SST
SIN
HALT

o

DON =t DO

12
12
17

12

[ I I I

15
15
15
15

15

[= = =}

— —

ODO0ODO0OD2O0Q0ODQ

NQ
NO
NO
NO

NO

NO

NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

COMMENTS

Z =0

XqHD, PSDR, DISP,
PSEr DECODNED FROM
PADI (14=15)

MYCROCODE CHECKS
CIR(15), =PADD

MICROCODE CHECKS
CIR(15). =PADD

zZ =0

8/20/76
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LuT

221
222
223
224

225 -

226
227
230
231
alxe
233
234
23s
236
237
240
24])
242
243
244
2498
246
247
2%0
asl
252
253
284
255
256
257
260
261
262
263
264
26%
266
267
270
a7l

are
273
274
271s
276
2T

CONTROL

1111
1111
1111
1101
1111
1111
1111
111
1111
1101
1101
1111
1101
1101
1101
1111
1111
1111
1111
1111
1111
1111
1111
1111
111)
1111
1111
1111
1111
1111
1111
1111

1111

1111
1111
1111
1111
1111
1111
1111
1111

1111
111
1111
1111
1111
1111

1101
1101
1101
1111
1101
1111
1101
1101
1111
1101
1111
1111
1101
1101
1101
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111

1un
1111
1111
1
111
11

RAR

2411
2412
2456
2644
0754
0754
2400
0277
0277
1553
1552
TTT?
0755
0756

0757

7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
1777
7777
7777
7777
7777
7777
7777
7777
7777
7717
1777
1777

1777
7777
1777
7
7777
1777

LABEL OP CODE ENTRY

INSTR

SR>=

PREANDER

W

JLUT

HHORBRNABHEHSBBBRGEOOOROLEDLOIRDENREDBBBBUDODBORLOH

SUBOP 3 = 0l1/17

SINGLE ENTRY PER INSTRUCTION
PADD IS CIR(8=15),

W =z 0/]1 SPECIFIES +/= PADD.

GHVPD BBV REBIBRBBBOBROBORSHUBBEDBRGIVO ORI HI NS

SCAL
PCAL
EXIT
SXIT
ADX1T
ADX1
LLBL
LOPB
LDPB
ADDS
sugs

OR1
XOR1
ANDI

SUBOP 3 'a 0}

UNASSIGNED

SCAL
PCAL
EXIT
SXIT
ADXI
SRAXI
LLBL
LDPP
LNPN
apDps
suBs
SPARE
ORI
XOR1
ANDI

- DD D DO OO0

I

VDD>DPBRTD PO

L 0 I N BN DO DR JN IR A

D P D

H O O D D000

=3

<O O

NO
NO
NO
NO
NO
NO
NO
NO
NO

- NO

NO
NO
NO
NO
NO

COMMENTS

=PADD

-PAND

-PAND

=PanD

as20/76

PAGE

7



LuT CONTROL RAR LABEL Op CODE ENTRY INSTR SR>= PREANDER W JLUI COMMENTS 8/20/76 PAGE 8

GGO.BQOGGG“'QQD‘lbb#.#'bﬁ.ﬂ“@‘.#lﬂ#’“ﬂ0»“%#0600““

STACKOPS

SINGLE ENTRY PER INSTRUCTION.
Wy PADD ARE DON'T CARES,
DEFAULT IS PADD = =CIR(8=185),

Uﬁi“%QJQO#*9&ﬂQﬁ”é##bﬁﬂ##O##ﬂ“ﬁﬂ#n“ﬁ”ﬁ”aﬁﬁﬂﬁ#@”ﬁﬂ

300 1111 1111 0564 NOP STACKORPS NOP 0 A - 15 1 NO
301 1011 1111 0646 DELSB . DELR 2 8 - 15 1 NO
302 1011 1111 0644 DDEL DOEL ” f - 15 1 NO
303 1111 1111 0775  ZROX ZROX n A =15 1 NO .
304 1111 1111 0552 INCX INCX 0 A w15 1 NO
305 1111 1111 05S3 DECX DECX 0 A - 15 1 NO
306 1111 1111 0773  ZERO ZERO 0 8 - 15 1 NO
307 1111 1111 0767  DZRO DZRO o 8 - 18 1 NO
310 0111 1111 0634  DCMP DCMP 4 A - 15 1 NO
3117 0111 1111 0620  DADD DADD 4 H~15 1 NO
312 0111 1111 o624 DSsuB DSUB 4 R - 15 1 NO
313 1011 1111 0705  MPYL MPYL 2 A - 15 1 No
314 1001 1111 0724 DIVL DIVL 3 8 - 15 1 NO
31S 1011 1111 0630 DNEG DNEG 2 - 15 1 NO
316 0111 1111 0574  DXCH DXCH 4 8 -15 1 NO
317 1011 1111 0615  CMP cMP ? B - 15 1 NO
320 1011 1111 0612 ALD aADD 2 A - 15 1 NO
321 1011 1111 0613 suB sus 2 [} 15 1 NO
322 1011 1111 0704 MPY MPY 2 8 - 15 1 wnoO
323 1011 1111 o721 Dlv otv 2 8 - 15 1 NO
324 1101 1111 0614  NEG NEG 1 5 - 18 1 MO
325 1101 1111 1261 TEST TEST 1 8§ = 15 1 MO
326 1011 1111 0810  STBX sT8X ? A w15 1 NO
327 1011 1111 0560 DTST DTST ] B - 15 1 NO
330 1011 1111 1212  DFLT OFLT 2 B = 15 1 NO
331 1101 1111 1262 BTST : ATST 1 A - 15 1 NO
332 1011 1111 08572  XCH XCH 2 B - 15 1 NO
333 1lo01 1111 0554 INCA INCA 1 8 - 15 1 NO
334 1101 1111 osss  DEca DECA 1 8 - 15 1 NO
335 1101 1111 0566  XAX . XAX 1 A - 18 1 NO
336 1101 1111 0605 ADaXx ADAX 1 8 - 15 1 NO
337 1101 1111 0603 ADXA ADXA 1 8 15 1 NO



Lur

340
341
342
343
344
348
346
347
350
3581
382
383
s
3ss
356
3s7
360
361
362
363
364
368
366
387
370
37
372
a3
374
371s
376
ary

CONTROL

1101
1011
1011
1101
1111
1101
1011
1101
0111
0lll
0111l
011}
0111
1011
1001
1011
1011
1011
1011
1001
1101
1011
1011
1011
1011
1011
1111
1011
1011
1011
1011
1011

1111
1111
1111
1111
1111
111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111

RAR

0645
0640
0606
0604
0601
0761
0763
1207
1201
lo01}
1000
1060
1110
1178
0577
0642
06647
0650
0655
0663
0654
0023
o027
0033
1223
1222
1777
0556
0557
0570
0611
0607

LABEL Op CODE ENTRY

DEL
ZROB
LOXx8
STAX
LDbxa
DUP
Dpue
FLT
FCMP
FADD
Fsus
FMPY
FDIV
FNEG
CAB
LLCMP
LADD
LSug
LMPY
LDtV
NOT
OR
XOR
AND
FIXR
FIXT

INCB
DECB
XBX

ALBX
AUXB

INSTR

DEL

ZROB
LLDXR
STAX
LhXA
DUP

DDUP
FLY

FCMP
FADD
FSUR
FMPY
FDIV
FNEG
cas

LCMP
LADD
Lsus
LMPY -
LDIV
NOT

OR

XOR

AND

FIXR
FIXT
SPARE

- INCH

DECH
XBX

ADBX
ADXB

- SR>3

VUV V—~RUVNVNWNEPDD LSO~ A

vyNv vy

DIIIITIPDDIPDETRISIDSIOPEDPIRET DD

™ XD

L B I B

T T T T T T T T T DN T 2 N B NN NN AN AN B BN N B

PREADDER

15
15
18
18
15
18
15
15
15
15
15
15
15
15

o b s s s b s e b s bed et ek et A ped Bt el d et A e e 3

[

JLUI COMMENTS B/20/76 PAGE 9

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
MO
NO
NO
NO
N
NO
NO
NG
NO
NO
NO
NO
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PAOE 1 . ADDRESS CONIENTS LAB_ RBUS SBUS FUNC SHFT S$TOR SPEC SKIP COMMENTS FRI, AUG 13, 1976, 2105 PM

1 # MC~3000/1I REV, B. (2K PARITY)
2 L SHOULD NOT HAVE PARITY FOR 6,4w7 SINCE RAR TARGETS MAY BE ADDED,
3 ® (6,0=7 DO NOT HAVE PARITY)
e L] SHOULD NOT HAVE PARITY FOR 14 AND 15 SINCE MURE CODE MAY BE ADDED,
] [ .
s o
7 A .
8 @ RGO BED  DOBRRBN0  HOGHADRE  Boptdand #ir HHOBBONE  BEBBOBLD
? B SHReR0RD  ROBSERND  ROKOLOBE  SHIDRGDE “o GponoBed  BBoocose
10 ° " 4o LT I T T ) LY we ae LY
11 [ 6o on L I Y LTI Y 'Y #e (TS T e
1R [ EY YT YT Y at we CT Y [ 13 LYY CYS Y
13 » LY XY Y Y L2 2 T LY Y oe oo (Y3 'Y
14 L) LR X ) LA LT 2 L 2] e 1) o
15 o CY I T LY Y LY ST LY XS 'Yy e
1s @ ARNRROLH  BBsaaREP  BORGLBTE  BaRdBaabd B4 GRBGUNNR  BovsoBsG
17 #  pROBBRBE  HOBQALONT  BOGEBNRE BREBBEO #o BRHGBONY  DHROsBGH
-18 o
19 L4
e0 L
21 4
22 #
23 )
26 “
25 ¢
28 “ @ BOOBLROD  BBHOBBOE  HPLEBENE  BBGotdod
27 LI HE HO0QRdat  CORBBBRE  HOQNGEOLNE  GBpaRbOn
28 [ R T Y @y "o a%  ae @
29 " ahenebow o e .3 Y Y ) @
30 L T Y ) e #o YT LYY Y [
31 L e £ B 2 HHBLGaRY o8 e Ghonte
32 LY ] L2 LY 3] “wi oo 1) "o Booude
33 LI “n Y] aH #%  ho 'Y} a0
14 LR #E  BOBHOORT  BDHHGBEE B 'Y LT Y'Y Ty )
35 I ) HO  Govpent® Bopoaans 8o #4  wRopobas
35 L
37 *
k]:] *
39 o
40 *
4} L
b2 “
43 L
4% # GRRRBOGR  PBaBaaR?  BOQGUHBR0  BBpBBLRR  BBooneNe Y ) »
45 # O aRROROBY DOLRGROD  BBLRGRNE  SONRBRNE  GRonRONSe G 21 Y
46 @ a4 @8 oen CX Y LY S LT I Y ) aw ve oo won  aus
a7 # g I Y X I T a8 we we L Y He  Bhososas
%8 B gHOOBNGE  DoBsOBED B SR BB HRaER  HOGBGONN  Bopspand B0 88 ne
49 B LBnoBeas  Hosppvod  an #o  BE Haauh  BBpaabes  wooaotad  Be #
80 C I ) He sn e By ab Bo B9 w8 s LY} wE oy we
51 CIPY ] #o on 'Y #s e CT Y Y ) Y Y 1) KT
¥ 4 L I ] (2] LT BHpGUBND  Sesdognbd e LX) "o i e o
53 LAY T f% BOQRRBRE  NLHGODERY w0 e o Y I 1 Py
84 L
85 @



100

106
108
108
107
108
109

WARNING

(

ADDRESS

0000
0001
ooo02
0003

0004
. 0005
0006
8) LY 2
0007
0010

0011
oole
0013
0014

0015
0016
0017

CONTENTS

371306353124
37766362742
377663562765
37766363001

20317617777
33762351732
01767477556

TOS LOAD MAME

00773357753
3rrrTIeiTTY

26326140015
37177567555
37165357435
37174757435
37074567775

37065357775
ArTrTTiTTY

LAB,

B E SR T S X C T B KT ECEFETOET O T KL

RBUS S§BUS FUNC SHFT STOR SPEC SKIP

COMMENTS FRI,

SECTOR o
PON, CPU RESET, IR HARDWARE ENTRIES
SR PREADJUST ROUTINE
BOOLEAN STACKOPS: OR,

XOR, AND

ADDR COMPyYTATION ROUTINES AC1=2S,0,P, AC3=5S5,D, AINC, ALSS
FOR MEM REF INSTRS, E REFERs TO EFFECTIVE OPERAND ADOR,

SUSROUTINES TSCk
MEM REF INSTRS: AODM, CMPM, DECM, INCM, LDB , LDD » LDPN,
I.DPP, LDX y LOAD, LKA , STH , STD , STOR,
sUBM {tMPYM IS IN SECTOR 1)
PLDA/PSTA, LSEA/L.DEA/SSEA/SDFA, LS8T, SST
JMP  TRPT sP1 UNC UNIM INSTR (wRAP AROUND)
JMP  PWR UNC POWER ON ENTRY
JMP  CPRS UNC CPU RESET ENTRY
JMP IR UNC INTERRURPT ENTRY
[
[
#* CMPM
o DByQ@,S OR P REL AnDR; ENTER WITH OPND=(E)
&
CMPwu OPND ADD sP1 SRN7 SPl . (E)
RA JSA  PUL) UNC FILL A TOS REG IF NEC
UBUS SP] SUB POPA NOFL CCA ON (S)=(E)
IS nLD NAME BEFORE PRECEDING PUSH, POP OR INCN
RA CIR  IO0OR CCA NEXT REVERSE CCG, CCL IF OVFL
ADD NEXT (CIR>M0 SO NO CCE IF OLVF()
&
-]
» INCM, DECM
1] DByQ@ OR S REL ADDRS$ ENTER WITH SPosE, OPNDa(E),
. FasINCM, F1 SET AND SP1=SM+SR«E IF E IS IN‘TOS REGS,
L]
IDMy OPND JMP  1DM2 3P0 Fl IF F1 (E) 1S FRUM TOS R$#GS
SPO AND AUS wRD F2 (F) 1S FROM MEM
SPO CADO BUS DQATA NEXT DECR MEM IF NF2
SPO INCO BUS DATA NEXT ELSE INCR MEM
“
IDMa SPO INCO MREG F2 INCR MEM
SPO CADO #REG NEXT ELSE IF NF2 DECR MEM
apn NEXT
[
L
* SRP IS THE STACK PREADJUST ROUTINE} ENTERED AUTOMATICALLY
“ {AT 20,24,30,34 FOR PULL 1 TO 4) IF SR <« THE VALUE SPECIFIEU

AUG 13,

1976,

2105 PM



PAGE

110
111
112
113
1164
118
116
117
118
119
120
121
122
123
124
125

126

127
128
129
130
13
132
133
136
133
136
137
138
13%
140
14)
142
143
144
1458
146
147
148
149
180
151
182
152
134
158
156
157
158
159
160
161
162
163
164

ADDRESS

CONTENTS

0020 23137767777

0021 265%7757757

0022 3T46736T747%

0023 32653357553
0024 23137557777
0025 26277777217
0026 37467367475

0027 32643357553
0030 23137557777

0031 20277177217
0032 37467367478

0033 326437575313

00346 23137557777

0035 26277777217
0036 2276712735%
0037 37766203120
0040 20277777217
0041 3746731745%

0042 3TTTTTTTITYIY
0043 16137777561
004s 23767117776

LAB

AND

SRP,

T & 8 B EC TS S TS

L &
(o]
-
0

AC] A
AC1p

RBUS SBUS FUNC SHFT STOR SPEC SKIP

IN THE LUT FOR THE CURRENT INSTR.

EXIT WITH RANK] JLUI WITH SM_SM=1,
LDXy OR, XOR, AND INSTRS ARE EMBENDED IN HOLES IN SRFP,

SM ADD
LDX
DByQ,S OR P REL ApDR1
OPND ADD X
SPQ CAD <M
OR
ENTER WITH SR>=2
RA RB I10R RB
SM ADD ASPO
OPND ADD QuUP
SPO CAD SM
XOR
ENTER WITH SR>s=2
RA RB XOR RB
SM ann RSPO
OPND ADD GUP
SPO can M
AND
ENTER WITHR SR>=2
RA RB aND RB
SM aApD RSPO
OPND ADD QUP
SPO0 DB CAD
JMR  STUN
OPND AnND auP
SPO cap &M

CCA

SF1

pOPA

ROS
INSR
SF1

POPA

ROS
INSR
SF1

POPA

ROS
INSR
cLiIn

INSR
CF1

ASPO ROS UNC

NEXT

UNC

NEXT
NF1

UNC

NEXT
NF1

UNC

NEXT
NF1

POS
NPRYy

JLut

COMMENTS

READ (sM)3 SKIP HOLE

ENTER WITH OPND=(E)

LOAD X, NEXT

DECR SMy SKIP HOLE

(S=1) . (S)OR(S=1),
CCA, S.S=1, NEXT

READ (SM)y 1ST ENTRY
NO, QUP WORD
DECR SMj SKIP HOLE

(S=1),(S)XOR(S~1),
CCA, S.S=1, NEXT

READ (SM)y IST ENTRY
NOy, QUE WORD
DECR SM; SKIP HOLE

(S=1) . (S)AND(S=1),
CCA, S-S-l, NEXT

READ (SM), IST ENTRY
NO, QUP WORD

CL1B41 SM<=ZDB OR WRAP
YES, STUN IF NHRY
QUP WORD, INSR

FRI, AUG 13, 1976,

IF nNF1

IF NF1

IF nNF1

AROUND

CFly DECR SM, EX INSTR

AClS,D IS THE S AND DB,Q REL ADODR COMPUTATION ROUTINE
FOR ADDM,CMPMyDECM, INCM,LOX,LOAD)MPYM,; SUBM,
IF ENTERED AT AC1S SBUS=SM= RBUSZRADD*+(XC IF NOT INDR),
IF ENTERED AT ACID 3BUS=DB+ OR Q+- RBUS=PADD+(XC IF NOT INDR)

INSTEAD 0OFf SR+URBUS,

INCM ENTERS AT AC12 FROM AINC WITH
LDD MAY USE ACl4 TO cK TOS IF INDR
EXIT WITH SPO0.Ey» OPNPN_(E), F]

F3 IF INDR,

IF ¢

BUSORS USE DB=BNK TO SPECIFY DB OR

ADD
SR UBUS ADD
UBUS SM CAD

RSPO ROD

NCRY

F2 AND A RNK)

S REL ENTRY
DB,Q REL ENTRY
E>SM?

JMP wWITH SPO_ADOR.
(CLIB ALREADY EXECUTED, F3=1),
IN TOS (SP]_SM¢SR=E)y FE2xINCM,

$S-BNK FOR DE QR Q,S REL ADDRS,

2105 PM



PAD

Yy
165
163
167
163
163
179
171

LX X )
ite
173
176
178
176
177
178
179
180

181
182
183
186
188
186
187
188
189
190
191
192
193
196
198
196
197
198
199
200
201
202
203
206
208
206
207
208
209
210
all
a1e
213
2le
els
216
217

€ “

WARNING

WARNING

ADDRESS CONTENTS LAB, RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FRI,
(16) w#se BOUNUS TEST WITH RRZ)RLZHILRZ,LLZ DOES. & CAD
0045 16306504141 SR UBUS BNDT RRZ &Pl CTF CRRY YESH BNDV IF NPkV AND
“ SRCE=SM, (SPl.SM+SR=E) SR>3E=SM?
0048 34T76671777% SPO DL BNDT NNV} NOt E>aDL? DONE IF NOT INDR
0047 37766140055 JMP  AC14 Fl ELSE UMP IF SM<E<=SMe+SK
0050 22TTTT1TT347 ACla XC D8 ADD cLIn
0051 26137777576 UBUS OPND ADD RSPO ROD INDR} E = (E) + XC + Ob
0052 2376711707s UBUS SM CAD SF3 NCRy SF34 E>SM?
(16) s##e BOUNDS TEST WITH qRZ,RLZyLRZ,LLZ DOES A CAD
0053 16306504141 SR UBUS BNDT RRZ SP1 C¢TF CRRY YESH BNDV IF NPRV AND
) " SRCE=SM, (S5P1.S5M+SR«E) SR>ZE=SM7?
0054 3476671745% SPO0 DL BNDT CFl  JLUT NO$ CF1, CK E>sDL IF NPRy
0055 37762350272 ACles JSB TScK UNC SMCE<®=SM+ SR CHECK TOS
0056 3IITTTTLTITTY AND JLUT DONE IF CLIR OR NOT INDR
0057 37766300050 JMP  AC13 UNC
[ ]
]
o AClP IS THE P REL aDpR COMPUTATION ROUTINE
o FOR ADDM,CMPM LDX,LLOAD,PYM,SUBM,
™ ENTERED WITH SBUSaP+= RBUSa2PADD+(xC IF NOT INDR),
® EXIT WITH SP1.E, OPNN_(E),
*
0060 3TT7ITTITTT? ACinm ApD E.E=1 SINCE P
0061 37107377376 UBUS caD pSP1 ROP POINTS TO NIRy READ (E)
0062 16766777760 PL UBUS BNDT CHECK wL>=E, E>»2PB8 IF NPRV}
0063 36766717774 SP1 PB BNDT JLut DONE IF NOT INDR
0064 01777777347 XC SP1 ADD LI E.(E)+E+XC
0065 26117777376 UBUS OPND ADD RSP1 ROP READ (E)
0066 16766777760 PL UBUS BNDT CHECK PL>ZE IF NPRV
0067 36766717774 SP1 PB BNDT Jhut CHECK E>=29B IF NPRV}) DONE
*
» AINC IS THE ADDR COMPUTATION ROUTINE (EVENTUALLY USING AC1S,D)
™ FOR INCM, DECM USES AC1S,0 DIRECTLY} oUT INCMi's OP (CODE CAUSES
» THE LUT TO ASSUME A P REL ADDR, THOUGH E IS SUPPLIED CORRECTLY.
*
0070 37317777417 AINg ADD sP1 SF2 SAVE ADDR, SF22INCM
0071 00771047077 CIR POMI 7077 NSME CIR(T19) = 111 ?
0072 01117767561} SR SP1 apn BSP1 R0D UNC YES} S RE., ADD SRy READ E
0073 O0Ll177777517 SP1 - ADD AUS ROD NO$ DB OR Q RELs READ E
0074 01326360044 SP1 JMP AC12 SPO UNGC FINISH ADDR COMPUTATION
*»
*
™ ADDM, SUBM
® DByQ@,S OR P REL ANDRY ENTER WITH oPNDP=(E)
&
0075 26302201732 ADDM OPND JSa PUL1 SPI SRz FILL A TOS REG IF NEC
0076 00777537777 CIR ADD NEG
0077 01675757773 RA  SP1 ADDO LT NEXT (S)a(S)+(E) ) DONE
0100 01665757773 RA SP1 SuBO RA NEXT (S)=(S)e(E)} DONE
[ .
»
@ LoAaD
' DByQ@,S OR P REL ADDRj§ ENTER WITH 0PND=(E)
“
0101 37762221737 LOAR JSB  PSHM SR EMPTY A TOS REG 1F NEC

AUG 13,

1976,

2105 PM



PAGE ] ADDRESS CONTENTS LAB| RBUS SBUS FUNnC SHFT STOR SPEC SKIP COMMENTS FRI, AUG 13, 1976, <105 PM

218 0102 26217797757 OPND ADD . PYSH cCA NEXT TOS.(E) 3 DONE
219 “ '
220 “
221 L] AC2S,D IS THE S AND DB,Q@ REL ADOR COMPUTATION RQUTINE FOR LRA,
- 2ee o IF ENTERED AT AC2S SBUS3SM= RBUS=PADD+ (XC IF NOT INDR),
223 . IF ENTERED AT AC2D SBUS=DB+ OR Q¢+~ RBUSEPADD®(XC IF NOT INDR)
22464 & INSTEAD OF SR+URUS,
228 L] EXIT WITH RANK] JLUI WITH SP2_E«D3 OR IF INDR wITH SP2.(c)+XC,
226 L] BUSOPS USE DB=-BNK TO SPECIFY DB OR S-ANK FOR DB 0R @,S REL ADDRS,
227 o
228 0103 37777777177 AC2¢ ADD S REL ENTRY
22°% 0104 lﬁ337717761 AC2r, SR UBUS ADD SPO DRy Q@ REL ENTRY
230 . 0105 22727717776 uBuUS DB s5uUB sP2 JLut $P2.Et=DR, DONE IF NOT INOR
231 0106 37177777575 SPO ADD puUS  ROD INDR} READ (&)
T 0107 23767117358 SPO SM cCaD cl.18 NCRy CLIB; E>SM?
#u® WARNING (16) wsee BOUNDS TEST WITH oRZyRLZyLRZ,LLZ DOES A CAD
233 0l1lo 163067/414) SR UBUS BNDT RRZ SP1 CTF " YES} BNDV IF NPRV AND
236 L] SRCE=SM, (SP1.SM+SR=E) SR>SE=S5M?
235 . 0111 37762140272 Jsa  TSck Fl ' CHECK T0S IF SMKE<=SM+5SR
236 0112 34766777775 SPO DL HBNDT CHECK E>»=DL IF NPRV
237 0113 267371717767 XC OPND ADD sPe JLUTY SP2.XC+(E)$ ULONE
238 (4
239 » AC2P IS THE P REL ADDR COMPUTATION ROUTINE FOR LRA,
240 o ENTERED WITH SBUSaP+« RBUSEPADD+(XC IF NOT INDR),
241 * EXIT WITH RANK]1 JLUI WITH SP2_E~Pn OR IF INDK WITH SP2.5F2+XC+(E),
242 ) #
243 0114 31777777777 AC2p ADD NOTE THAT P POINTS TO NIR
244 0115 36727317776 UBuUS PB CAD R SP2 Jlur SP2.E=1=PBIDONE IF NOT INDR
245 0116 36137777376 uBuS pPB ADD RSP0 ROP INDRY E_E-1, READ (E)
246 0117 167657{13hn PL uBUS BNDT cLIp CHECK PL>=E IF NPRV
247 0120 36766777775 SP0 PB  ANDT CHECK E>=98 IF NPRV
247 o121l 167771?7767 XC UBUS ADD
249 0l2» 26737717176 uBUS QPND AnD sPe Jkury SPR.XC+E=PB+ (E)
2580 “ :
251 # LRA
252 L DByQ,5 OR P REL ANDRt ENTER WITH SP2sREL ADDR TO 8E LOADED
253 o
ase 0123 377622§1737 LRA JSB  PSHM SRa EMPTY A TOS REG 1F NEC
-3-1-] 0l24 3921775771717 : SP2 ADD PUSH NEXT TOS-REL ADDR,y NEXT
255 L]
257 L
288 “ AC3S,D IS THE ADDR COMPUTATION ROUTINE FOR LULD.
259 L IF ENTERED AT AC3S SRUS=SM= RBUS=PADD+ (XCe2 IF NOT INDR).,
a60 L4 IF ENTERED AT AC3D SBUSzDR+ OR Q4+~ RBUSSPADD+ (xCe2 IF NOT INDR)
261 L INSTEAD OF SR+URBUS,
262 # EXIT WITH SPOLEy OPMN_(E), F1 IF £ IN TOS(SP1.SM+SR=E)y F3 IF INUR,
263 » BUSORS USE DR=BNK TO SPECIFY DB OR $-BNK FOR Db OR Q,S REL ADDRS,
264 L4
263 0125 317777TTTTY AC3e aAnD S REL ENTRY
266 0126 161377{7561 AC3n SR UBuS ApD ASPO ROD LB, Q REL ENTRY
267 0127 23767117776 UBuUS SMm CAD NCRY E>SM?
se®  WARNING (16) wwe BOUNDUS TEST WITH oRZyRLZyLRZyLLZ DOES A CAD
268 0130 1630650414 SR UBUS BNDY RRZ SP1 CTF CRRy YES$ BNDV IF NPRV AND
269 * SRCE=SM, (5P1uSM+SR=E) SR>SE=SM?

2r0 0131 3476671777% SPO DL BNDT JLUT NO$ E>=DL? DONE IF NOT INDR



PAGE 6

ar1
aTe
ara
are
7S
[ 7Y
are
277
ere
2Ty
280
28]
. ase
283
284
288
sne
286
287
288
289
2%0
291
292
293
2%4
295
298
297
298
299
3900
a0
302
303
304
308
306
327
358
L X 1]
399
3lo
3l
312
313
14
3is
316
7
318
319
320
321
322

WARNING

WARNING

WARNING

ADDRESS  CONTENTS LAB_ RBUS SBUS FUNC SHFT STOR SPEc SKIP COMMENTS FRI, AUG 13, 1976, 2105
0132 37762140272 JSB  TSCK Fl ELSE CK TOS IF SM<E<=SMe«SR
0133 37777712767 XC apn  SL JLUT PONE IF NOT INDR
0136 227771777356 UBUS DB ADD cLlB INDR} E_(E)¢xCu2+D8
0135 26137777576 UBUS OPND ADD RSP0 ROD READ (E)

0136 23767117076 UBUS SM  CAD sF3 NCRy SF3} E>SM?
{16) ese BOUNDS TEST WITH RRZ)RLZ,LRZ,LLZ DOES A CAD
0137 1630650414) SR UBUS BNDT RRZ SP1 CTF CRRY YESI BNDV IF NPRV AND
# SRCFE=SM, (SPl.SM4SR=E) SR>=E=SM?
0140 34766717455 SPO DL  BNDT CF1  JLur NO} CFl, CK E>=DL IF NPRV
0141 37766300055 JMP  AC14 UNC SM<E<E5M4 SR} CHECK T0S
L]
U LOAD DOUBLE WORP
® OB+G OR S REL ADD?3 ENTER WITH SP0=E, OPND=(E), F3 IF INDR.
4 LDPP,LDPN,LDEA EXIT THROUGH LDD2 TO PUSH DOUBLE WORD ANU SET cca,
[ 4
0142 23767517455 LDD SPO SM  sus CFl1 NCRv CF1) E+1>5M7
{16) #es BOUNUS TEST WITH pRZ,RLZyLRZ,LLZ DOES A CAD
0143 16306774141 SR UBUS BNDT RRZ SF1 CTF YES) BNDV IF NPRV AND
* SRCE+1=SM, (SP1_SM+SR=E+]l) SR>SE+l-5M?
0l4s 2h722221737 OPND JSB PSHM SP2 SR¢ EMPTY 4 TOS REG IF NEC
0145 37176677575 SPO INC RUS ROD SRL3 E~-E+14 READ SECOND WORD
0146 37762361737 JSB  PSuM UNC EMPTY 2 TOS REG IF NEC
0147 37762140272 JSB  TsSck Fl CHECK TOS IF SM<E<3SM+SR
0150 35217407757 LDD? sP2  ADD PUSH cCA ZERn PUSH FIRST WORD, CCA
0151 26217757777 OPND ADD PUSH NEXT IF FIRST WORD3ZERO,
0152 26217757657 OPND ADD PUSH €CZ NEXT CCZ ON SECOND WORD
»
L .
# AC4S,D IS THE ADDR COMPUTATION ROyUTINE FOR STOR,
s IF ENTERED AT AC4S SBUSzSM= R3USERADD+(XC IF NOT INDR),
° IF ENTERED AT AC4n SRUSaDB+ OR Qe¢- RBUSSPADD+(XC IF NOT INDR)
» INSTEAD OF SR+UBUS,
# EXIT WITH SPO.Es F1.UNDF, F3 IF INDR,
® BUSOPS USE DB=-BNK TO SPECIFY DB OR S-BNK FOR DR OR G,S REL ADDRS,
&*
0153 377777177777 ACu4e ARD S REL ENTRY
0154 16337777761 AC4p SR UBUS ADD SFO DR, Q REL ENTRY
0155 34766717776 UBUS DL BNDT JLut E>3DL? DONE IF NOT INDR
0156 3717777757% SPO ADD RUS ROD READ (E)
0157 237671173585 SP0O SM  CaD CLIR NCRyv CLIB} FE>Sv?
(16) wsws BOUNDS TEST WITH wRZ,RLZ,LRZ,LLZ DOES a CAD '
0160 16306774141 SR UBUS BNDT RRZ SP1 CTF YESS BNDV IF NPRV AND
@ SRCF=5M, (5P]1.SM+SR~E) SR>=E=5M?
0161 377621%0272 . Jsa  Tsck ' F1 CHECK ToS IF SM<E<=SM+SR
0162 227777177767 XC DB app
0163 26337777776 UBUS OPND ADD sPO E ® (E) « XC + DB
0164 34766717076 UBUS DL  BNDT SF3  uLUY SF3, Ck E>=DL IF NPRV .

L K B B Bk BE NE ¥ J

ACSS3,D IS THE ADDR COMPUTATION RQUTINE FOR STD,

IF ENTERED AT ACS5S SBUSaSM= RBUS=PADD+ (XCe#2 IF NOT INDR) .,

IF ENTERED AT ACSD SRUS=DB¢+ OR QR+« RBUSZPADD+ (XC#2 IF NOT INDR)
INSTEAD OF SR+URUS,

EXIT WITH SPO.E, F1.UNDF, F3 IF INDR,

BUSOPS USE DB~8NK TO SPECIFY DB OR S~BNK FOR DR OR Q,S REL ADDRS,

M



PAS

323
324
32%
326
327
3a8
LY T
329
330
331
ale
333
334
335
336
337
338
339
340
34}
oun
Jsp
343
346
345
346
IS4
348
349
380
381
asz2
353
354
kl.1.1
356
YY)
3s7
358
359
360
36}
362
363
364
368
366
367
368
369
370
371
3re
373
374

E 7

WARNING

WARNING

WARNING

ADDRESS CONTENTS LAB_ RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FRIy AUG 13,
& .
0165 377777777717 ACSe " apD ' S REL ENTRY
0166 16337777761 ACSpn SR UBUS ADD SPO 0B,Q REL ENTRY
0167 34766717776 uBuUS oL BNDT JLUt E>=DL? DONE IF NOT INOR
0170 JT1771T7STS SPO ADD RUS ROD READ (E)
0171 23767117355 SPO0 SM cap CL1IB NCRy CLIB} E>547
{16) w##e BOUNUS TEST WITH gRZ,RLZyLRZ,LLZ DOES A CAD
0172 1630671434 SR UBUS BNDT RR7Z SP) CTF YESY BNDV IF NPRV AND
’ » SRAE~=SM, (SP1.5M+SR=E} SRIRE=SM?
0173 37337592767 xC ADD SL1 SPO NF1 SP0.XCHR
0174 37762300272 JSB  TScK UNC CHECK TQS IF SM<E<ZSM4SR
0175 R2eTTT777177S SPO DB ADD
0176 26337777776 UBUS OPND ADD sPO E_(E)+XCu2+DP
0177 34766717076 uBuUS DL BNDT sF3  JLU1 SF3, CK E>sDL IF NPRyY
&
o STORE DOURLE WORD
L DPByQ OR S REL ADDR} ENTER WITH SPomt, F3 IF INUR
$*
0200 37762221732 STD J$B  PUL) SRL.2 FILL A TOS REG IF NEC
0201 2376751745% SPO SM SUR CF1 NCRy CF1) E+1>5M7?
(16) #pe BOUNDS TESY WITH pRZyRLZyLRZ,LLZ DOES A CaD
0202 1630677414) SR UBUS BNDT RRZ SP1 CTF YESI BNDV IF NPRV AND
) SREE+]1=8M; (SPl._.SM+SRmE=]1) SR>IE+1=85M?
0203 37176777558 SPO INC AUS  WRD STORE (S} IN
0204 33177547457 RA  ApD BUS DPOP FI MEM AT E+1, SaSe~l
0205 37766300211 JMP  STOR UNC JMP IF E+l NOT IN TOS RFGS
0206 377623b0272 JSB TScK UNC CHECK FOR E+1 IN TOS REGS
0207 37307157774 sP] cAD sP1 NF1 ADJUST SP1 FOR POP
0210 30077777777 RD  ADD MREG ' STORE IF E+1 IN TOS REGS
»
'} STOR
# LBy@ OR S REL ADOR$ ENTER WITH SPo=E, F3 IF INDR,.
# PSTA AND $TR EXIT THPOUGH STRz IF STORING IN TOS,
®
0217 37722201732 $TOn J88 Py 1 SP2 SR2 SP2.03 FILL A TUS IF NEC
0212 23767117455 SPO SM CAD CF1 NCRy CFl3 L>SM?
(16) see  BOUNDS TFST WITH nRZyRLZyLRZ,\LLZ DOES & CAD
0213 16306774141 SR UBUS BNDT RR? 8Pl CTF YES) BNOV IF NPRV AND
) . * . SK<E~SM, (SPl.SM+SR=E) SR>3E~=SM?
02le 371775475585 SPO AnD KUS WRD Fl STORE IN MEM
0215 33177757457 RA ADD wUUS DPOP MEXT S.5=1, DONE IF NOT IN TOS
0216 33177777437 RA ADD RUS DATA E COULD BE IN TOS REGS
0217 37762360272 Js8 TSek UNC CHECK FOR E IN 10S REGS
0220 37766150645 JMP  DE|_ NF ) POP STK IF NOT IN TOS REGS
0221 350777575723 STR= RA SP2 ApD MREG POP NEXT ELSE STORE IN TOS, POP STK
[} . :
o .
@ ALSB IS THE ADDR COMPUTATION ROUTINE FOR LDH AND STB,
° ENTERED WITH SBUSaDB4+, SM- OR Qe+~ RBUSsPADD+(XCs2 IF NOT INDR),
™ EXIT WITHM SPO=E, OPNN_(E), F2 IF oH BYTE,
™ Fl SET AND SP1.SM+SReE IF E IS IN TH: TOS REGS,
" BUSOPS USE DB-BNK TO SPECIFY DB OR S-BNK FOR DB OR @,S REL ADORS,
. @ .
0222 3713377TTTITIT ALSA ADD sPO SP0.E ASSUMING LB,Q
0223 1631771776} SR UBUS AnD &Pl SP1.E IF S REL

1976,
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PAOE ADDRESS
378 0224
3r& 022%
377 0226
378 oea7r
379 0230
380 0231
381 0232
332 0233
333 0234
s 0238
3885
38%
3ar
k1-1.)
389 0236
390 0237
39 0240
392 024}
392
396
398
398
397
398 0242
399 0243
©00 0244
401
402
403 0245
404 0246
“ 05 oRa7
408 0250
407 . 0251
“08 0252
409
410 0253
all 0254
412 [F1-3
413 ’
416 0256
415 0257
416 0260
417 0261
418 0262
«19 0263
%20 0264
LY 31 0265
%22 0266
%23 0267
#ae  WARNING (16)
“24 0270
“<25
426 0271
LY 24
428

LX .4

COMMENTS

SP0-E IF S REL (2C JMP)
SP)luoEmSM=1} SF1 IF E>SM
E>sDL?
JSB IF E>SM OR E<DL
SF2 IF RM BYTEj

READ E IF NOT IN TOS
JMP IF INOR

JMP IF T8

EMPTY A TOS REG IF NEC

TOS.LH BYTE, CCB, DONE
TOoS.RH BYTE, CCby DONE

SAVE ORIGINAL LH BYTE IF F2
ELSE SAVE ORIGINAL RH BYTE
FILL A TOS REG IF NEC}H
STK wIlLiL BE POPPED SO E=S
AND SR=0 DOES NOT MATTER,
STORE IN RH OF E IF F2
ELSE STORE IN LH OF E
STORE IN TO0S IF F1
STORE IN MEM
SEND DATA, DONE

INDRj SF3
Exz[ (E)+XCl/2408, CLIB
CTR(5).(0RG E)(15))y CHECK £

SP1.SM+SR=E} SRO=E=SM?

YESy CK TOS IF E>SM

SPLIT STACK IF S-BANK IS
NOT THE SAME AS DB=BANK

IF SPLIT STK CFl, RETURN

CFl} DB>=0L7

2>z0B?

NO} SPLIT STk, RETURN

E=zE+32K

E>SM?

YESS BNDV IF NPRV AND
(SP1l.SM+SR=E) SR>BE~-SM?

CONTENTS LAB{ RBUS SBUS FUNC SHFT STOR SPEC SKIP
00771047077 CIR ROMI : 7077 NSME
01326300226 SP1 JMP #41 SPO UNC
23307107155 ALS] SPO SM  CAD sPF1 CTF CRRy
34767507778 SP0 DL  SuB CRRY
37762300256 JSB  ALS3 UNC
14777547367 XC  CTRL ADD LBF  F1
37177777578 SPO ADD RUS ROD
37766240253 JMP  ALS2 INDR
00761620000 CIR ROMN 020000
16766010242 UBUS JUMP STA NZRQ

[
@ Lbe
® ENTER WITH OPNDS(E)s F2 IF RH BYTE
.
37762221737 LoB JS3  PSHM SR4
37777567777 ADD F2
26217730017 OPND ADD LRZ PUSH CCB NEXT
26217754017 OPND 4DD RRZ PUSH CCB NEXT
(]
® ST8
» ENTER WITH SP03E, OPND=(E), F2 IF RH BYTE,
. F1 SET AND SP1sSMiSRaE IF E IS IN TOS REGS,
[ ]
26737501777 sT8 OPND ADD .LLZ SP2 F2
2673774777 OPND ADD RRZ sP2
33762201732 RA  JsB PUL) SRZ
® ,
-] -
16677554777 UBUS ADD RRZ RA Fa
33677715777 RA  ApDD RLZ RA
37766140221 JMP  STR2 Fl
37177771558 SPO ApD BUS WRD
35177797453 RA  SP2 ADD RUS DPOP NEXT
371TTTTITTTIY ADD
*
267777(3067 ALS> XC  OPND APD SR} sFJ
22337777356 uBUS D8 ADD sPo  cLIe
263463%0226 OPND JMP ALS] NATRL UNC
&
01307117761 ALS3 SR SP1 CAD 5Pl NCRy
37766140272 JMP  TSeK Fl
03777777617 RBR ADD s
03767407416 UBUS RBR SUR o8 ZERO
22777707457 DB ADD CF1 RSB
34767917456 uBusS DL sSuva CF1  NCRY
22767507762 z DB suB CRRY
37777707778 SPO ADD RSB
16331700000 UBUS ROM SPO 100000
23767117776 UBUS SM  Ccabd NCRY
BOUNDS TEST WITH pRZyRLZ,LRZ,LLZ DOES A CAD
16306504141 SR UBUS.BNDT RRZ SP1 CTF CRRy
o SRCE=SM,
34766707775 SP0 DL  BNDT RSH

L) SMCE<sSM+¢SR} TEST FOR E IN TOS REGS,

NOJ CK E>=DL IF NPRV, RET

FRI, AUG 13,

1976,
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PAOE. 9 . ADDRESS CONTENTS LAB|_ RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FRI, AUG 13, 1976, 2105 PM

“p9 ° ENTER AT TSCK TO CK ADDR MODE (IN CIR) AND IF DB REL OR F3 COMPARE
430 . DB=BNK WITH S-BNK, ENTER AT TScl TO COMPARE RBUS WITH S=BNK,
«31 ° OPNO_MREG IF E IN TOS REGS, ELSE ¢Fl}
“32 ® IF ENTERED AT TSCK RETURN MAY BE A RANK1 RSB WITH OPND.MREG,
433 -
aad WARNING ( 2) wss RBR CONFLICTS WITH PREFETCH ON INSTR ENTRY
4346 0272 04777747417 TSCw RBR ADD pe  F3
435 0273 00773003776 UBUS CIR IOR SRy BITA NF3 AND Q OR S REL,
wae  WARNING ( 2) waes RBR CONFLICTS wITy PREFETCH ON INSTR ENTRY
438 0274 03767417608 TSCy) RBUS RBR SUR s NZRO OR DBeBNK=S=BNK?
w3r 0275 37177707623 MREG ADD RUS 0PND RSH YES) OPND.(E) FROM T0S REGS
438 0276 3TTTTT07457 Apn CF1 RSB ELSE CF1, (E) IN MEM
439 : #
440 #
_44) @ LOPP, LDPN
462 # LOAD DOUBLE WORD AT P+N OR P=Nj} PADD = +=N
43 o
444 0277 20771777777 LDPn P ROM 177777 P POINTS TO NIR
448 : 0309 16117777364 PADD UBUS ADD ASP1 ROP " E m P = ] 4= PADD
446 0301 36766637776 UBUS PB  RNDT SRN4 CHECK E>=zPB IF NPRV
447 0302 37762361737 JSB  PSHM UNC EMPTY A T0S REG IF NEC
#se  WNARNING (16) #ae BOUNDS TEST WITH nRZyRLZyLRZ4LLZ DOES A CAD
448 0303 01766674760 PL SP1 HNNT RRZ SRLa CHECK PL>E IF NPRV
443 0304 37762401737 JSB  PSHM UNC EMPTY A TOS REG IF NEC
450 0308 o0il16e777377 SP1 INC RSP1 ROP READ (E+1)
45} 0306 20726230150 OPND JUMP LDNn2 sP2 SRNg PUSH WDS, SET CC (2C JMP)
452 o
453 “
-1 » PLDA/PSTA
-1 ] ™ PADD=CIR(8115)) CHECK MADE FOR E N TOS REGS
456 ©
437 0307 37726293117 PLSH JMP  TRP§ sP2 NPRy SP2.03 PLDA/PSTa ARE PRy
458 .0310 37177777166 X apo BUS ROA READ (X)
459 031) 23767117766 X SM  CAD NCRY X>SM? YES) SF1 1F SR>sX=SM,
460 0312 16307377141 SR UBUS CAD sP1 CTF SP1.5M+SReX
“6] 0313 37762140274 JSB TSC) Fl CK S~-BNKa0 IF SMLX<=SM+SR
462 0314 02766030317 PADD JMP PSTA 00D JMP IF STORE
463 0315 37762221737 JSB PSHM SRa EMPTY A TOS REG IF NEC
464 0316 26217757757 : OPND DD PUSH CCA  NEXT TOS~(X), CCA, DONE
465 . “
466 - 0317 37766140221 PST» JMP  STR2 Fl STORE 1IN TOS IF F)
“67 0320 37762201732 JS8  PUL) SR2 FILL A TOS REG [F NEC
468 0321 37177777146 X ADN BUS WRA STORE IN MEM,
469 0322 33177757457 RA  ADD RUS DPOP NEXT §.S=1, DONE
470 #
471 ® :
472 » LSEA/LDEA/SSEA/SDEA
473 » LOAD SINGLE OR DOUBLE WORD FROM A3S ApDR,
476 6 STORE SINGLE OR DOUBLE WORD AT ABS ADDR} DELETE DATa,
a;s » ENTER WITH SR»=23 E(S) CANNOT POINT TO THE INSTR PARAMS ON THE TOS.
«76 »
4«17 0323 377662063117 LSAn JMP  TRPg NPRv LSEA,LDEA,SSEA,SDEA ARE PRV
478 0324 00775123377 CIR CRS SRy LBF POS SF2 1IF LLDEs OR SDEA
479 0325 37766360335 JMP  LSas UNC JMP IF sSSEA OR SDEA

489 0326 37762221737 JSR  PSHM SR4 EMPTY A TOS REG IF NEC



PFABE 10 ADDRESS CONIENTS LAB, RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FRI, AUG 13, 1976, 2105 PM

481 0327 32157677017 RB  app . SBR ABS SRL?3 ABS=BANK. (S=1)

482 0330 37762361737 . JSB  PSHM UNC EXACTLY 2 Tos REGS FILLED
483 0331 33177877177 RA  ADD BUS. ROA NF2 READ (1S=11,18))

484 0332 33176767177 RA  INC 8US ROA UNC LDEA} READ ((S=1),(S)+1)
485 0333 26217757757 OPND ADD PUSH cCA NEXT LSEA} TOS.DATA, CCA, UONE
486 : 0334 16726210150 UBUS JUMP LDD2 sP2 SRNZ LDEA} PUSH, SET CC (2C JUMP)
487 4 '

488 0335 31762271732 LSAs RC  JssB PUL) SRL3 FILL A TOS REG IF NEC

%89 0336 16157567017 v UBUS ADD SBR ABS F2 ABS=3ANK, (5=2)

490 0337 37766350344 JMP  LSaAS UNC AND JUMP IF SSEA

491 0340 30762231732 RD  JsB PUL) SRN4 ELSE FILL 4 TOS REGS

492 0343 16157777017 UBUS ADD SBR 4BS . AND ABS=-BANK.(S=3)

493 : 0342 31176777157 RC  INC RUS WwRA (ABS=BNK, (S=2)+1)_(5)

496 0343 33177767457 RA  aDpD BUS DPOP UNC $.5=-1

49% 0344 377622¢1737 LSAg JSB  PSHM SRo EXACILY 3 T0S REGS FILLED
496 0345 32177777157 RB  ADD BUS WRA . (ABS=BNK) (S=1)).(S),

497 0346 33177757457 RA  ApD BUS DPOP NEXT Sm5=1, DONE

4«98 »

4«99 #

500 o LST

501 ° LOAD FROM SYSTEM TABLES

802 o IF Ka0 THEN (S).(X¢1000+((S)+1000)) ELSE TOS.(X+1000+(K+1000))
03 ® ENTER WITH SR>sl, PADDEKaCIR(12i13)) NO CHECK FOR E IN TOS REGS
506 @

508 0347 37731601000 LST ROM sP2 001000 sp2.lo00

508 03850 02777417777 PADD ann NZRO

507 0351 35177767173 RA sSP? apn AUS ROA yNC IF K20 READ ((S)+1000)
508 0352 35177767164 PADD SP2 ADD RUS ROA UNC ELSE READ (K+1000)

S09 0353 35777777566 X SP2 ADD POP URUS.X+10003 IF K=0 S5.S=}
510 0354 106762253117 UBUS JSB TRPé NPRV LST IS PRV

511 0355 20177637176 UBUS OPND apD BUS ROA SRNg READ (X+4000+0PNU)

512 0356 37762361737 JSBR  PSHM UNC EMPTY A T0S REG IF NEC
513 L0357 26217757757 OPND 4pD PUSH GCA NEXT PUSH DAaTA, CCA, DONE

S1¢ o

518 .

516 ° SST .

517 # STORE INTO SYSTEM TARLES '

518 # IF Ks0 THEMN (X+1000+((S)+1000))a(S=1), S.5=2

519 ® ELSE (X+1000+(K+1000)).(S)y S.S=1

520 # ENTER WITH SR>=2, PApDD=K=CIR(12115)) NO CHECK FOR & IN TOS REGS
321 o

52 036p 37731601000 sST HOM sP2 001000 5P2.1000

523 0361 02777417777 PADD ADD NZRO

526 0362 35177767173 Ra  sP2 ADD AUS ROA UNC IF K=0 READ ((S)+1000)
525 0363 35177767164 PADD SP2 ADD BUS ROA UNC ELSE READ (K+1000)

526 0364 33777777566 X SP2 ADD POP UBUS.X+10003 IF K30 S_S=}
sa7 0365 16766293117 UBUS JUMP TRP& NPRY SST 1S PRV

528 0366 26177777156 UBUS OPND ADD BUS WRA WRITE AT (X+1000+0PND)

529 0367 331TT797457 RA ADD RUS DPOP NEXT WRITE (S)y S.S~1y DONE



PAD

330
831
532
533
334
838

E 11

§386

537
538
839
540
841
842
543
B4k
545
546
5647
548
549
850
351
882
833
354
585
556
557
558
589
$60
561
562
563
566
565
566
567
568
569
$70
571
872
573
574
L2-X
375
576
877
578
579
580
$8)
s82

WARNING

ADDRESS

0400
0401
0402
0403
0404
(16) waw
0408

0406
0407
0410
0411

0kl2

CONTENTS LAB_ RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FRI, AUG 13, 1976,

[ SECTOR 1.

®

® BRANCH INSTRSI BR/BCCy BOV , BNOV, HCY , BNCY, IXBZ,

L DX8z , 1A8Z, DABZ, BRE , BRO , CPRB

L]

“ LOOP CONTROL BRANCH INSTRS! TBA/MTBA/TBX/MTBX

»

L] IMMEDIATE INSTRS1 CMPI, CMPN, DIVI

L]

o STACKOPSt INCX, DECX, INCA, DECA, INCB, DECB}

. DTST, NOP

» XAX 4, XBX , XCH , NXCH, CaB}

° LDXA, ADXA, STAX, ADAX,

“ LDxB, ADXB, STBX, aADBX)

L ADD , SUB , NEG y CMP

» DAND, DSUB, DNEG, DCMP, ZROB}

“ LCMP, DDEL, DEL , DELB,

L LADD, LSUB, NOT , LMPY, LDIVY

° MPY , MPYL, OIV , DIVL

® (ORyXOR,AND ARE IN SECTOR 0%

@ FP STACKOPS,TEST,8TST ARE IN SECTOR ¢)

L]

o MEM REF INSTR! MPYM

“ .

“ IMMEDIATE INSTRS$ MPyI, LDl , LDONI, LDXI, LDXN, ADXI,

® saxly ORI , XORI, ANDl, ADDI, sus]l

L]

® STACKOPS! DUP , DDUP}H

™ DZRO, ZERO, ZROX

L)

*

® BR/BCC

™ BR S REL ENTERS AT 3RS WITH SBUS=zp+=~ RBUSZPADD,

“ BR DB OR Q REL ENTER AT BRD WITH S$8USaDB+ OR Q+w RBUSIPADD,

° BR P REL ENTERS AT BRP WITH SBUSsf+~ RBUS=PADD+(XC IF NOT INDR),

» BUSOPS USE DHA~-BNK TO SPECIFY DB OR S~-BNK FOR D& OR Q,S REL ADDRS,

% BCC ENTERS AT BRS OR BRD WITH PADP® +~CIR({11315%) AND EX1TS TO BCCl.

@ ALL CONDITIONAL BRANCHES USE BCC2 TO BRANCH} HBR DB,u,S USE 8CC4,

*

5040p0 .
ITTTITTTINY BRS ADD S REL ENTRY
16337647761 BRD SR UBUS ADD . sPO . INDR DB,yQ REL ENTRY
00766300422 CIR JMP BCC1 UNC JMP IF RCC INSTR
371771777575 SPO ADD PUS ROD READ INDR ADDR = (E)
237671177718 SPO0  SM CAD ' NCRy E»SM?

BOUNDS TEST WITH oRZ,RLZ,LRZ,LLZ DOES A CAD

1630650414} SR UBUS BNDT RRZ SP) CTF CRRY YES} BNDV IF NPRV AND

@ SREF=5M, (SP1.SMeSR=E) SRIBE=~SM?
3476676TTTS SP0 DL . BNDT UNC NO3 CHECK E>=DL IF NPRV
3717623%0272 Jsn  TScK UNC SM<E<zSM+SR} CHECK TOS
36317777767 XC PB Apn sP1 SEND (E=(E)+XC+P8)
37766360432 JMP  BCeC4 UNC TO NIR, CHECK BOUNDS

L]
3TTTIITTITNY BRP ADD NOTE P POINTS TO NIR

2105 PM



PAJE

583
586
58%

$86

587
gae
58%
$90
591
592
593
594
59%
396
597

598

599
600
601
6o
603
604
805
606
607
608
609
610
611
612
613
614
615
616
617
818
619
620
621
622
623
624
625
626
627
628
629
830
631
832
633
834
635
636
637

ADDRESS

0413
04la
0415
0616
06417
0420
0421

0422
0423

0424
0425

0426
0427
0430
043}

o432
04313

0434
0438
0436
0437

0440

044

0442

0443
0444

0445
0446
0447

0450
045
0452

0653

06454
0455

0456

CONTENTS

37107377276
16764777760
3076464TTT4
37416757774
01777777347
26117777316
16766300414

27763417776
31777157777

20771777776
16117547264

00371373777
01764777760
36764737774
01416757777

26117777316
37346300427

24371373777
3TTTTITT637
37766330424
37771157777

24761604000
16766000426
31777757637

24777453537
37766360424

24767093537
37766300424
37777757777

37554417766
37766300424
3717771577177

37545017766

37766360424
3TTTTISTTTY

33674417777

LAB

BRP s

BCCy

BCC»

& &EET TR

AB7?

RBUS SBUS FUNC SHFT STOR SPEC SKIP
usuUs CAD ASP1 RONP
PL  UBUS UBNT
SP1 PB  UBNT INDR
sP1 INC P NEXT
XC SP1 4apD cLip
UBUS OPND ADD BSP1 RNP
UBuUS JMP BRp? UNC
UBUS €C  AND NZRo
ADD NEXT
P ROM 177776
PADD UBUS ADD RSP]1 RONP F1
ENTER WITH F1 SET AND CTR NOT
CIR ROMI nTRH 173777
PL  SP1 UBNT .
SP1 PB  UBNT CTRM
SP1 INC P NEXT
SP1 OPND 4DD 8SP1 RNP
JMP  BCEY CTRL UNC
BOV, BNOV, BCY, BNCY, IXBZ, DXBZ
PADD = DISPLACEMENT = +=CIR(11118)
STA ROMI CTRH 173777
ADD : cLo
JMP BCce CTRM
ADD NEXT
STA ROMN 004000
UBUS JMP BCC2 ZERN
ADD CcLO  NEXT
STA ADD SR} CCRy BITs
JMP  BCC2 UNC
STA CAD SR} CCRY BITk
JMP  BCC2 UNC
ADD NEXT
X INCO X NZRN
JMP  BCE2 UNC
ADD NEXT
X caDo X NZRO
JMP  BCC? UNC
ApDD NEXT
1A82, DABZ, BRE, BRO

ENTER WITH SR>sl,

RA

INCO

RA

PADD = DISPLACEMENT =

NZRO

77 70 INHIBIT CIlR(4)

COMMENTS

SEND (E) TO OPNO AND NIR
CHECK P >=E

CHECK E>=zPBjy INDR?

NO3 POINT P TO E+1s DONE
YES} CLIB, EE+(E)+XC
SEND (E) TO NIR

CHECK BOUNDS, SET P

BCCH CIR(T19)
YES, NEXT

AND CC = Q ?

P POINTS TO NIR+}

SEND (E) TO OPND AND NIR
TEST
CTR.7T IF CIR(4)=]
CHECK PL>=E

CHECK E>=zPBi INDR?
NOj} POINT P TO E+1l), DONE

( INDR)

TO NIR
SET P

YES) ELE+(E)y (E)
CTR.03 CK BOUNDS,

CTR.L77 IF STA(4)=1

CLEAR OVFL

BRANCH IF OVFL=aSTA(4)
WwAS SET, ELSE NEXT

MASK OVFL BIT = STA(aq)
BRANCH IF ZERO
ELSE CLO, NEXT

CCRY} BRANCH IF CRY=STA(%)
WAS ANOT SET ELSE FALL THR
BCY, WAITING FOR PREFETOH

CCRY

BRANCH IF CRY=STA(S5)

WAS SET, ELSE NEXT

X.X+1ly cCA,OVFL3 ZERO?
YESy» BRANCH

ELSE NEXT

X.X=1, CCA,0VFL} ZERO?

YES, BRANCH
ELSE NEXT

+=CIR(113:15)

(S)a(S)+1y» CCA,0VFLI ZERO?

FRI, AUG 13,

1976,

2105 PM



PAGE

638
639
640
641
649
643
6hbh
645
646
647
648
649
650
651
652
652
654

655 -

656
657
658
659
660
661
662
663

6685
666
667
668
669
670
671
672
673
674
678
676

684
688
686
687
688
689
690
691
692

ADDRESS

0657
0460

0461
0462
0462

0464
0468

0464

0467
0470
0471

0472
0473
04T4
0478
0476
04ty
0500
0501

0509
0503
0504
0505
0506
0507
0510
0511
0812
0513
0514
0518
0516
0517
0520
052}
08522

0523

CONTENTS

37766300424
377777187777

37665017773
37766350424
37777757777

33777437577
37766300624
31177757777

33777427577
37766300424
31TT7TI5TTTY

33767077566
16767377777
16777537577
37777757706
16767077730
16767317777
l6766130424
37777787677

37762201732
37762291732
00761604000
16766000523
323176477166
37317767466
32557477766
371766150520
32777777317
01311700000
33737547765
01767767156
35767777154
373461%0424
377717577877
377771771877
371777757577

371762271732

LABy

DAB»

BRE

BRO

O & =8

PRpn

T T C EFE T XTTT

Tay

MTBp

MTB,

MTR4

RBUS SBUS FUNC

TEST AND BRANCH,
(S)3LIMIT,

(S=1)=2STEP SIZE+

VARIABLE, OR
ENTRY IS VIA A

xX X x

RBUS
uBUS
SP1

CIR
uBus
RB

RB

RB
SP1
RA
SP1
sP2

JSH
JSR
ROMN
JMP
ADD
ADD
anp
JMP
ADD
ROM
ADD
SUB
SuR
JMP
apn
ADD
ADD

JS8

SHFT STOR SPEC SKIP

JMP  BCG2
ann
RA €ap0
JMP  BCC2
ADD
RA  ApD
JMP BCca
ADD
RA apn
JMP  BCCR
apn
CPRB
BRANCH IF (SIGNED)
_ENTER WITH SR>=2,
X RA  CAD
UBUS CAD
UBUS ADD
X ANDD
RD  UBUS CAD
UBUS CAD
URUS JMP BCC2
anp
TBA, MTBA, THX,

RA

MTRYX
AND MODIFY,TEST AND BRANCH LINSTRS,
(S=2) =08 REL ADUR OF TEST

UNC
NEXT

NZRO
UNC
NEXY

POP  0DD
UNC
NEXT

POP EVEN
UNC
NEXT

(S=1)<EX<2(S)
PADD 3 +~CIR(11115)

POP  NOFL
POP NEG
cCG NEXT
CCE NOF,

NEG
cCL  NEXT

XsTESY VARYABLE,
MEM REF LUT ENTRY} PADD=E+=N (CIR(BI1S)),

PULY
PUL}

MTi &

MTHa

8cc2

PUL1

SP1
sP1

sP1
[-1:4-]

CTRL

SRZ

SRL2
004000

2ERQ

INDR
SF1 UNC

NOF

NF1
HBF
100000

Fl
CTF UNC
CTF

Fl
POP NFp2
POP
POP NEXT

SRL

COMMENTS

YESy BRANCH
ELSE NEXT

(S).(S)=1y CCAyOVFL) ZERO?
YESy BRANCH .
ELSE NEXT

$.5=1
BRANCH IF (S) WAS EVEN
ELSE NEXT

S.5~1
BRANCH IF (S) WAS ODD
ELSE NEXT

TEST UPPER BQUND?! IF SimE
SIGN ¢C6 IF X>UPPER HOUND
ELSE ccG IF X POS
(S.8S=2, RB NOW IN RD)

TEST LOWER BOUND: IF SAME
SIGN peL IF LOWER BOULND>X
ELSE cclL IF LUWER -BOUND
POS, ELSE RRANCH

FILL 2 TOS REGS 1F NEC

JMP IF TBA OR MTBA

SP1 .. X + STEP S]IZE

ELSE IF TBX, SPl.X

MTRX} X _ X ¢+ STEP SIZk
TERM LOQP IF OVFL AND MTax
SF1 IF STEP NEG

CONVERT VAR TO LOGICAL
CONVERT LIMIT TO LOGICAL
STEP POSt LIMIT>=VAR?

STEP NEG§ VAR>»=LIMIT?

YESy BRANCH (CTR.0y F1 SET)

S.5=3 IF TBA OR MTBA (F2)
S.S=2 IF TBX OR MTBX (NF2)

TBA, MTHA

FRI, AUG 13,

1976'

2:105 PM
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593
6§94
6598
696
597
698
699
700
T01
7082
703
704
765
708
107
708
709
(1)
710
711
712
713

WARNING (

714

71%
716
117
718
719
T&0
721
722
723
724
725
72¢
127
178
12%
730
731
732
733
T34
735
T36
737
738
739
T40

741
142
743
Tas
745
745

ADDRESS

0524
052%
0526
0sar
0530
0531
0532
0532
053¢
0538
0536

0837
8) LY X}
0540
0541

0542
0543
0544
0545
0546
0547
0550
. 0551

0552
0553

0554
055%

0556
0557

CONTENTS

37762221737
233377177357
22117777571
1676677777%
34766777414
00777423777
26306360512
0l177777887
26117477432
37766300820
37766300512

0R2TTT4TTS553

"TOS LOAD NAME

00773357753
aTTTITSITTTY

02726003130
33317587777
33307777777
37772577777
35764332276
33763137774
01677737757
01667757757

37554757766
37545357766

33674757777
37665357773

32654787777
31645357772

. DECB RB

LAB), RBUS SBUS FUNC SHFT STOR SPEC
JSR PSHM
SM ADD SP9 CLIB
RC ] :] ADD ASP1 ROD
SPO UBUS BNDT
SP1 DL BNDTY SF2
CIR ADD SR)
OPND JUMP MTR2 Pl
SP1  ADD RUS WRD
RB OPND apD ASP1 DATA
JMP  MTR4
JMP  MTR2
»
®
© CMP1, CMPN
" ENTER WITH Sa>sl$ PADDz=N FOR
L)
CMPy RA PADD ADD POPA
IS ol.D NAME BEFORE PRECEDING PUSH,
RA CIR IOR CCA
anp
[
®
® DIVl
® ENTER WITH SR>=1
L)
DIvy PADD JMP TRP4 SP2
RA ADD sP1
RA sus SP]1
REPN
UBUS SP2 DvVsSB SL) INCT
SP]l RA XOR
SP1  ApD RA CCA
SP1 SsuB LA ccCAa
[ ]
*
(3 INCX, DECX
*
INCy X INCO X
DECx X cano X
*
L]
L INCA, DECA
L) ENTER WITH SR>=x1l
&
INCAa RA INCO RA
DECa RA cano RA
*
*
L INCB, DECR

“ ENTER WITH SR>a2

INCa RB INCO ne

capo RB

sSK1p COMMENTS FRI,

SR4 EXACTLY 3 ToS REGS FILLED
SP0-.SM, CLR MEM REF BNK FF
E=zRC+DHK, READ TEST VARs(E)
CHECK SM>mE IF NPRV
CHECK E>»=DL IF NPRV

BlTe

UNC JMP IF TRA
MTBA} (E) L (E)+RB

NOFL .

UNC TERMINATE LooP IF OVFL

UNC TEST FOR COMPLETION

CMP1, PALDaN FOR CMPN (CIR(8115))
NOFL CCA ON (S)=N
POP OR INCN
NEXT REVERSE CCLy CCG IF OVFL
NEXT (CIR») SO NO CCE IF OVFL)
ZERO DIVIUE Ry ZERO
POS

SP1.ABS (1)
21
CTRM
NEG IF SI6GN U = SIGN W
NEXT THEN (S).W, CChA, UONE
NEXT ELSE (S) . =W, CCA, DONF
NEXT XaX*1} CCA,OVFL
NEXT X.X=1} CCA,OVFL
NEXT (S)a(S)+1$ CCA,OVFL
NEXT (S)m(S)=1% CCA,OVFL
NEXT (S=1).(S=1)+13 CCA,OVFL
NEXT (S=1)n(S=1)=1% CCA,OVFL

AUYG 13,

1976,

21085 PM
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T47
Tu8
749
7%0
751
752
783
k-1
155
756
737
758
799
7160
761
7162
763
764
165
766
167
768
769
770
771
172
773
774
778
776
177
178
779
780
781
782
7823
784
185
78%
787
788
789
790
791
792
793
794
795

796
797
798
799
800
801

ADDRESS

0560
0561
0562

0563

0564

0568

0566
0567

0570
0871

0572
0573

0574
0578
0576

0577
0600

0601
0602

0603
0604

CONTENTS

32177447777
32763127533
37TTTI1ITT517
32777407757

3rTTITISTTVNY

33777757607

33557777717
3767775774k

32557777777
31657757766

33657777777
32677791757

371777177257
37777717257
37766360563

3u637777237
31217757797

317622€1737
37217757746

33675757766
33557707557

LAB,

[« 2 BE-IE 0 B 2

TS~y

DCCa

NOP

x % T T &

XbX

XCH

s £ 8 %8

DS * 8 e e s T3 o
>
2]
b

L BE B 2

LDXn

ADX
STAx

RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FRI, 4G 13, 1976, 2105 PM

0

DTST, NOP
ENTER WITH SR>=z2 FOR DTST,
VARIOUS INSTRS WITH DOUBLE WORD RESULTS EXIT THROUGH
DTST AND DCCA TO SFT CC, AND S/C CRRY IF DTST,
VARIOUS OTHER INSTRS EXIT THROUGH NOP,

]B ann NSME CLEAR CARRY IF
RA RB XOR CCRY POS HIGH ORDER 17 8173
rDD SCRY ARE ALL ZFROS OR ALL ONES
RB apn CcCA ZERO CCh ON (S=1)
ann NEXT
IF (S=1)=ZERO,
RA aApDd ccZ NEXT THEN c0Z ON (S)

XAX, XBX, XCH
ENTER WITH SR>=]l FOR XAX, SR>»z2 FOR xRX AND XCH

RA ann ¥ Aa (S)
X ADD PA CCA NEXT (S)aXy CChy NEXT
REs ADN ¥ X (S=1)
X aADD RB NEXT (S=1)_%, NEX7
RA ADD 1) (S=1)_1(5)
RB ann RA cCA NEXT (S)a(S=1)y CCA, NEXT
DXCH
ENTER WITH SR=¢
APO INCN EXCHANGF
ADD INCN (S=1),(S) AND (S$=3), (S=2)
J4Pp DCea ung SET CC ON (S=1)4(S)

can
ENTER WITH SR>=3
NET RESULT! RD UNCHANGED, RA_RCy RB.RA, RC.RB
PERFORMED AS FOLLOWS: RC_RD, SR.SR~1
THEN RA_RC, R3_RA, RC.KB, RDLRCy SK.S5R+l

RD ADD wC NCSR
RC apn PUSH €CA NEXTY

ANJUST SRI RC_RD
TOS.RC, CCA, NEXT

LDXA, ADXA, STAX, ADAX
ENTER WITH SP>=z1 FOR ALL EXCEPT LDXA

JSB PSHM SRe EMPTY 4 TOS REG IF NEC
X ADD PUSH CCA NEXT TOS=Xy CCA, NEXT
X RA ADDO RA NEXT (S)u{S) X3 CCAUVFL
RA ADD X POPA NEXT X.(5)y, CCAy S.S-1



PAGE 16

goe
803
806
80y
806
8o
808
809
810
811
812
813
816
818%
818
arv
818
a19
¥an
821
(10
822
823
aze
32%
326
827
828
829
830
8431
832
333
834
838
838
337
838
839
840
g4l
842
8473
844
a4s
g48
847
848
349
8%0
8%81
882
883
ase
8%5%

WARNING

(

ADDRESS

0605

0606
0607
0610
0611

0612
0613
0614

0615
8) LY}
0616
0617

0620
0621
0622
<0623

0624
0625
0626
0627

0630
063}
0632
06313

0634
0635
0636
0637
0640
0641

CONTENTS

33555757566

37657757746
32655757766
32557757757
32555757766

336855757572
33645797572
33665757777

33767477552

TOS LOAD NAME

00773357552
31777751577

3367751723
32654767230
32655777239
37766350563

33667517231
32645767230
32645377230
37766360563

33667517777
32645767777
32645377777
37766350561

3¢76747T050
00773357750
32767417750
33767517651
37657721777
377777127677

LAB, RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FRI, AUG 13,
ADAy X RA ADNO X POP  NEXT Xa(S)+X} CCA OVFLI Sa5-1
[
)
# LDXB, ADXBy STBX, ADBX
L ENTER WITH SR>=2
L]
LDXn X ADD RB CCA NEXT (S=1).Xx, CCA
ADXn X RB apno RB NEXT (S=1l)a(S=1)1+Xx} CCA,OVFL
STBy . RB ADD b4 CCA NEXT X.({S=1), CCA
ADBx X RB apno X NEXT X.{S=1)4+X3 CCA,OVFL
L]
*
L) ADD, SUB, NEa, CMP
@ ENTER WITH SR>zl FOR NEG, ELSE SRy=d
&
ADD RSB RA ADNO RB POP NEXT . (S=1)_(S5~1)4+(S))y S.S=1
suUB8 RB RA SuURO RA POP NEXT (S=1)u(S=1)=(S5)s SmS~1
NEG RA sSuBso QA NEXT » {S) - =(S)4 CCA,0VFL
(]
CMP RB RA SuR - POPA NOF CCA ON (S~1)=(S)
IS ALO NAME BEFORE PRECEUING PUSH, POP OR INGCN
RB CIR 1I0R POPA NEXT REVERSE CCL, CcG IF OVFL
ADD POP NEXT (CIR»0 SO NO CCE IF OVFL)
&
-] .
o DADD, DSUR, ONFG, DCvP, ZROB
) ENTER WITH SR>»=2 FOR DNEG AND ZROAR, ELSE SR=4,
L] FCMP EXITS THROUGH 0OCM23 ZROB USES A FREE LINE IN DCMP,
L]
DADRn RC RA ADD RA DCSR NCRy (S)w{S=2)+(S)
RD R3 INCO -] DCSR UNC (S=1) o (S=3)+(S=1)+1 IF CRRY
RD RB aApno RB DCSR ELSE (S=l).(5=3)+(5=1)
JMpe DCCA UNC (§S=2),y ($S=3) LELETEV)] SET ¢°¢
L
DSUa RC RA suse QA DCSR NCRy (S)(S=2)=(S5)
RD RB SURO RB DCSR UNC (S=1)_(S=3)=(S=1) IF CKRY
RD RB cano w8 DCSp ELSE (S=l)o(S=3)=(5=1)=1
JMP  DCca UNC (S=2) ) (S=3) DELETEDL}) SET c€
[
DNE~ RA suR RA NCRv (S)a=(S)
RB sUBs0 1) UNC (S=1).=(S=1) IF CRRY
RB CADO RA ELSE (S=1).=(S=1)=1
JMP  DCCA UNC SET CC
*
DCMe RD RB SuUR CLSR NOF( CLSRY IF OVFL CCA ON (S=3),
RD CIR 1I0R CCA NEXT (CIR») SO NO CCE) DONWNE
DCMs RD RB sus CCA NZRO CCA ON (S=3)=(S=1)s ZERO?
KC RA SUR ccZ NCRy YESy CCZ IF (S=2)>3(3)
ZRO, apDn oR NEXT RB.L0 FOR ZROK
ADD ccl  NEXT ELSE ccL
o
°
» LCMP, DDEL, DEL, DELSB
L ENTER WITH SR>=1 FOR DEL, ELSE SRy»se,
o STOR MAY EXIT THROUGH DEL4 MOVE INSTRS MAY EXIT THRQOUGH DDEL,

1976,

2105 PM
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886
asy
ase
8s9
860
a61
862
863
86y
865
865
867
868
869
870
871
are
873
874
873
878
8r7
ars
879
880
881
ase
883
884
888
/86
487
8an
889
a%o0
891
892
L2
893
894
898
898
897
a9s8
899
$00
901
902
903
906
908
906
907
908
909

E 17

WARNING

(

ADDRESS

0642
0643

0644
0645

0646

0647
V650
0681
0652
06S3

0654

065
0656
0657
0660
0661
0662

0663
8) LY X
0664
N665
0664
0667
0670
067
0672
0673

0674
0675
0676
067Y

CONTENTS

33767507652
31777777677

371777117877
37777157577

33657757577

33657767152
33647777152
16777957557
ar777797817
37777797537

33667357757

371537777533
371772607777
16774333272
17657407757
20677757517
25677757657

323177771577

TOS LOAD NAME

337660V3130
30767517632
32302390674
32772577437
30764032276
37677573765
16671700000
01657757757

37772577617
30764332276
3765757376%
16651700000

™
#
o
"
™
LDIv

RBUS SBUS FUNC SHPFT STOR
. RB RA SUR
ADD
ADD
ADD
RA ADD =B
LADD, LSUBy NOT
ENTER WTH SR>=] FOR NOT,
RB RA ADD RB
2] RA sSuUB B
UBUS ADD
ADD
ADD
RA cAD wA
LMPY
ENTER WITH SR>»=2
RA ann sP3
REPN
RB UBUS MPAD SR}
SBUS ADD RB
SP3 ADN RA
SP3  Anpn 2A
LoV
ENTER WITH SR»=3, RC,RB=y
RB ADD SF1
IS nLD NAME BEFNRE PRECEDING P
RA JMP TR24
R8 RD SUR
RA JS8 LDv2 sP)
R8 REPN
uBuUS RD bvse St
RAUS apn  SRY  RA
UBuUS ROM ®A
SP1 ADD RB
QOVFL1 MSU_(0,MSU)MOD V,

e ¢ &€&

DVa

SPEC

cez
ceL
POP
POP

POP

FLSE

cTF
CTF
POPa
SCRY
CCRY

CCA

CCRY

INCT
CCA
SCRy
ccz

RAzV?S

pOP
UsH,

cLO

cF2
INCT

SKIP

CRRY

NEXT

NEXT

SR>=@
UNC

NF1
NEXT
NEXT

NEXT

20
CTRM
ZERN
NEXT
NEXT

wsu/v

COMMENTS

CCZ IF (S=1)>=(S)
ELSE cci,

$.5=~1
S.S5=1y NEXT

(S=1)_(S)y S_.S=1, NEXT

(S=1)_(S~1)1+(S)y FLlzCRRY
(S=1)(S=1)=(S)y FIsCRRY
CCA ON (S=1),y 5.5~1

SCRY IF F1

ELSE CCRY IF NFl

{S) - 11S COMPL (S), CCA

SP3.(S), CCRY
(S)#(S=])
{S=1).MSW, CCA,
NOJ (S) LSW, SCRY,
ELSE (S).LSw, CCZ,

ZERO?
DONE
DONE

SPlalSU, S.S~1

POP OR INCN

ZERO
MCRY
UNC
21

CTR™
NF 2

100000

CcCA

NEXT

INTEGER DIV AY ZERO
OVFL IF MSU>=V

YES) JMP, SP1.MSU

CFe

MSU, LSU/V

{S) ~REMATINDER

RESTORE HIGH BIT FROM Fp2
(S=1).W, CCA, DONE

RESULTING IN QUOTIENT MOLJLO 2#+16

AND CORRECT REMAINDER UPON COMPLETION OF L0lv,

SP1=MSUS NEW MSU RETURNED IN RB)

REPN
UBuUS RD pvss SL)
RBUS ARDD SRy KB
UBUS ROM RB

SOV
INCT

sP1._LSV,
21 SOV
CTRM 0,MSU/V
NF 2 MSULREMAINDER

100000

RESTORE HIGH BIT FROM Fp

FRI, AUC 13, 1976,

23105 PM



PAGE 18 ADDRESS 'CONEENTS LAB RBUS SBUS FUNC SHFT STOR SPEc SKIP COMMENTS . FRI, aAUG 13, 1976, 2i0n PM

910 070n 33317707777 RA  4&pD . sP1 RSH SP1l.LSU, RETURN

911 »

912 #

913 # MPYI, MPYM, “PY, MPY|

9146 o ENTER WITH SR>=l anD PADD 3 N = CIR(8115) FOR MPYI

915 * ENTER WITH OPND=(E) FOR MPYM

9186 “ ENTER WITH SR>x2 FOR MPY aNnD MPYL

917 *

918 0701 02177777637 MPYy PADD ADD H4US OPND OPNDLN IF MPYl (ELSE

919 0702 37762221737 MPY M JSB  PSuM SR4 OPNDa(E)) ) INSURE ]<=SR<4

920 0703 20202201732 OPND JS8 PuL1l PUSH SRZ TOS.OPND, PRUCESS LIKE MPv

921 07046 37177777417 MPY ADD sF2 SF2 IF MPY, MPYI OR MPYM

922 : 0705 33537777317 MPY| RA  Anp SP3  HWBF Fl.SIGN OF ($)

923 ®

926 0706 37772607637 REPN cLo 20 CLo

925 0707 16774333272 RB  UBUS MPAD SR) INCT CTRwu (S)8(S=1)

928 071a 17657557777 SBUS ann RB NF 1 " RB.MSW

927 0711 32647777776 UBUS RB  SUR RB IF (S) NEG W_W=24816(S=~1)

928 . 0712 177771527777 SBUS ann POS

929 0713 33647777772 RB RA  SuB rE IF (S=1) VEG W_w=2##16(S)

930 0714 25666170560 SP3 JUMP DTST RA NF2 - HA_LSW, J¥P IF MPYL

931 0715 32777447777 RB  ApD NSME ELSE S0V 1F HWIGH 17

932 0716 33763127772 RB RA  XOR POS BITS ARE NOT THE SAME

933 oT1Y 37777777617 ApD 50V

934 0720 33657757557 a8 ann RR  POPA NEXT DELETE MSw, CCa ON LSw

935 "

938 @

937 # DIV, CIvVi

938 “ FOR DIV ENTER WITH S$2>22, RB=z=U RA=V}] FOR DIVL ENTER WITH SR>=3,

939 ° RCyRB=U RA=V, S.S=11 FOR ROTH (S=-1).U/V3W, (S)_REMAINDEK,

940 “ :

941 . SP0,SPl.ABS (U), NEL +$=1) IF DIVL, SF1 IF S6N U <> SGN V, V_ABS (V)

942 #

943 0721 32317527777 oIV RB  ADD sP1 POS SP1.ABS (U)

940 072> 32307777777 RB  SUB <Pl

9458 0723 371326360737 JMP DV2 $PO UNC SPO.ZERQ=VSU

946 ' s ,

967 0724 32317777777 DIV RB  apop sP] SP1.LSU

948 0725 336577771577 . RA  app QB POP SPOMSU, DELETE (S=1)=zLsSuU,
#ue¢  WARNING ( 8) wae TOS LOAD NAME IS LD NAME BEFORE PREGENING PUSH, POF OR INCN

949 0726 31326120732 RC  JUMP  DVL2 SPo POS JMP IF y POS

950 0727 163273717777 vBUS CaD sPO ELSE SP0,S5P1_ABS (W)

95] 0730 01307517777 SP1  sus sP1 NCRy

952 0731 37336777778 SPO ING 5P0

9%3 )

954 0732 33767537777 OVL > RA  SWR NEG V.AHS (V)

955 0733 16666003130 UBUS JMP  TRP4 RA ZERn JMP IF INTEGER DIV BY ZERO

985 0734 33763377312 RB  RA  XOR HBF SF1 IF SGN U <> ORG SGN V

987 4

958 L (S=1) SPQ,SP1/rAaY/V, (S)_REMAINDERy CHECK SIGNS, OVFL

989 ®

#as  WARNING ( 3) w«es RBUS MAY BE FORCE~ ON FOLLOWING LINE

sa8  WARNING (18) eaaw UBUS ON RAUS OR $;'l MISSING FROM DVSa
260 0735 33764112618 SP0O RA  DVSB SL} SOV NCRy FIRST LIV SuB, SOv
961 0736 3I7777757774 UBUS ADD NEXT DONE IF MSU>aV
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962
963
964
965
965
967
Yy}
968
969
970
971
972
973
974
975
976
77
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
996
993
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
lo07
1008
1009
1010
1011
1012
1013
1014
1018

WARNING

ADORESS

0737
0749
0741
0T42
0743
0744
(12)
0745
0746
0747
0750

0751
0752

0783
0754

0785
0756
. 07587

0760

0761
0762

07613
0764
0765
0766

*o0

CONTENTS LAB RBUS SBUS FUNC SHFT STOR SPEC
37772607776 uBus REPN .
3376“3;2276 UBuUS RA DvsB SL1 INCT
376775?3765 RBUS App SRy RA
oi3o0rrr7TTY SP1 sua sP1
337631?7772 R8 RA XOR
33667777777 RA SuB RA

ZEROSNZRO ,NSME SKyP TESTS MADE ON T=-aus
QL7T77407337 SP1 AnDD FHA
0176314?776 UBUS SP1 XOR
37777777637 ADD cLo
01657757757 SP1 ADD 21:] cca

&

»

# LDy LDNI

“ PADD 2 +=N = CIR(R!1S)

(-3
3776221737 Lol JSB PSHM
02217157757 PADD ADD PUSH cCA

%

*

3 LDXI, L.OXNy, aDX7, S8xI

“ PADD = +=N = CIR(8!1%)

*
02557797777 LDX~ PADD ADD ¥
028557757746 ADXy X PADD ADD ¥ CCA

*

&

o ORI, ¥ORI, ANDI

) ENTER WITH SR>=1, PADD = N =

°
33673357744 OR1 PADD RA ~ IOR RA CCA
3366335(7ka XORy PADD RA XOR 1A CCA
33663757744 ANDy PADD RA AND RA CCA

®

»

“ ADDI, SuBI

# ENTER WITH SR>=1, PANDD = +=N

4
336757b?766 ADDy PADD RA ARNO RA

@

®

L4 pUP, ODUP

[ ENTER WITH SR>=1 FOR DUP,

L ]
37762221737 pup JS3 PSuMm
332177197757 RA ADD PUSH CCA

"
33722221737 DDUp RB JEB  PSHM SP2
33177677637 RA AnD BUS  QOPND
37762331737 JGR  PSuM
37766300150 JMP  LDD?

&

*

# ZERO, DZROy 2ROX

#

SKIP

20
CTRM
NF 1
POS
ZERO
NEG

NEXT

SRe
NEXT

NEXT
NEXT

CIR(8115)

NEXT
NEXT
NEXT

z CInt8115)

NEXT

SR>=2 FOR DDUP

SR#&
NEXT
SR4
SRL 3
UNC
UNC

COMMENTS FRIy

FINISH DIVIDE

{S) «REMAINDER

We =W IF SGN U <> SGN V

IF SGN U <> SGN REM
THEN (S). =REM

CLO IF w=ZERQ OK

AUG 13,

SGN W= (SGN U XOR SGN V)

{S=1).Ww,y CCAy, DUNE

EMPTY A TOS KEG IF NEC
TO0S . +=Njy CCA

=N
X +=Ny

A -

X - cca

cCa
cca
CCa

(S)o(S)
(S5)wtS)
(S) . (S)

OR N,
XQOR N,
AND Ny

(S) - (S) #=t3 CCAyOVFL

EMPTY &
TOS.(8),

TOS REG [IF
cCca, NEXT

NEC

EMPTY o TOS REG IF
SP2yUPNDL (8-1) )y (5)
EMPTY a TOS REG IF NEC
TO0S.SP#,0PNL, SET CC

NEC

1976,

23106 PM
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1016
1017
1018
1019
1020
10821
1022
1023

ADDRESS

0767
0770
077y
0772
0773
0T 74

0778

CONTENTS

37766210772
37762221737
37762361737

37206360774

37762221737
372177157777

37557757777

LAB| RBUS SBUS FUNC SHFT STOR SPEC SKIpP

DZRn

DZRp
ZERn
ZERA
®

ZRO.,

JMP
JS8

. JSB

JMP
JSB
AnD

ADD

vZR?
PSHM
PSHM
ZER2 PUSH
PSHM

PUSH

X

SRL3
SR4
UNC
UNC
SR4
NEXT

NEXT

" COMMENTS FRI, AUG 13, 1976,

MAKE AT LEAST
2 TOS EMPTY
T0S-0
EMPTY 4 T0S REG IF NEC
TOS.0,y NEXT

Xa0y NEXT

2:06 PM



PAGE 2) ADDRESS CONTENTS LAB_ RBUS SBUS FUNC SHFT §TOR SPEC SKIP COMMENTS FRI» AUG 13, 1976, 2106 PM

1026 s SECTOR 2
1025 L4
1026 ® FP INSTRS: FADD, FSUB, FMPY, FDIvV, FNEG,
1027 # FeMP, FLT 4 DFLT, FIXR, FIXT
1028 L
1029 L SHIFT INSTRS: ASL , LSL , CS_ » ASR , LSR , CSR
1030 » DosSl, DLSL, DCsSLy DASR, DLSR, DCSK,
1031 # TASLy TASR, TNSL) QASL/NASR
1032 "
1033 L] STACKOPS! TEST, BTST
1034 “
1038 L
1036 L] FADD, FSUB, FMPY, FDIV
1037 L) ENTER WITH SRE4)y RDyPCeU RB,RABV] (S=3),(S=2).wWw B U (OP) Vv, S.S8=-2
1038 "
1039 810n0 .
1040 1000 32651700000 FSUp RB  ROM RB 100000 COMPL SIGN OF V IF FSUB
1041 1001 303216777TTTY FADN RD ROMN sSPO 07T7TTTY SP0.ABS (MSU)
1042 . L4 .
1043 ) EXCHANGE U AND V IF NECESSARY SO THAT ABS(U) >z ABS(V)
1044 *
1045 1002 3230377762% RBUS RB AND sP1 cLO SP1.ABS (MSV), CLOU
1048 1003 16767417155 SPO-  UBUS SUA cTF NZRnN SF1 IF ABS(MSU)>=aABS (MSV)
1047 1004 33767777151 RC RA sus CTF IF EQUAL F1 IF LSU>=LSV
1048 1005 33733157774 SP1 RA 10R sP2 NF1 5P2=0 IF ABS(VISO0) JMP,
1049 1006 30526?31011 RD JMRP FAD1 sP3 UNC SP3_MSU IF AB>™(U)>=ABS (V)
1080 1007 3173337725% . SPO0O RC I10R SP2 INCN SP2s0 IF ABS(U)=0,

#o8  WARNING ( 8) ave  TOS LOAD NAME IS nLD NAME BEFORE PRECEDING PUSH, POP OR INCN
108} 1010 32537777257 RB ADD SP3  INCN SP3._MSV, EXCHANGE U AND V
1052 - 1011 3576600117T FAD SP2 JMP  UANS ZERN W=l IF ABS(V)=0
1053 #
1054 L] UNPACK U INTO SP2,RD,RC, V INTO SP1,RByRA, SF1 IF SIGNS LIFFERENT
1085 . ® N
1056 1012 34763377310 UNPw RD RB XOR HBF SF1 IF SIGNS DIFFERENT
1057 1013 30721677700 RD ROMN sP2 077700 SPR_EXPU
1058 1014 32303777765 RBUS RB aND SP1 SPl.EXPV
1059 1015 30601600077 RD ROMN RD 000077 LDELETE SIGN,EXP FRUM M5y
1060 1016 3264377776% RBUS RB AND RB DELETE SIGN,EXP FROM MSV
1061 1017 30611600100 ' RD ROM RD 000100 SET LEADING ONE IN MSU
1062 1020 32657707765 RBUS RB ADD RA RSB AND IN MSV, RETUKRN IF Us3R
1063 ®
1064 o Wal IF EXPU=EXPV>24 ELSE ALIGN V WITH U, ADD INTO RB,SP3,SPl
1065 #

1066 1021 39367377774 SP)l SP2 CaD CTRH CTRLEXPV=EXPUI=]1
1067 1022 16771523100 JVBUS ROM 3100 POS DIFF>247 (ABS(U)>3ABS(V))
1068 1023 3776630117 JMP  UANS UNC YES, Wsy
1069 1024 257775?7317 SP3  ADD HBF  F1 F1.SIGN OF USSIGN OF w
1070 1028 33526991031 RA JMP  FAD4 sP3 UNC JMP,SP3_LLSV IF U,V SAME SGN
1071 1026 3352?5;1777 RA suUB SP3 NCRy ELSE SP3. =LSV
1072 1027 32647767777 RB suB RB UNC IF CRRY MSV_ =MSV
1073 1030 326“7377777 RB CAD RB ELSE MSV, =MSV=]
1074 1031 35331637600 FAD, SP2  ROM sP0 037600 EXPW_EXPU+254 (FOR PACK)
1078 1032 3rarrrrrrry ADD sP1 SPl-GUARD BITS=0 IF EXPu=zyv

1078 1033 32772337277 RB8 REPC INCT CTRM EXPONENTS EQUAL? NOjs ALIGN
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1077
1078
1079
1080

1081

lo8e
1083
1084
1083
1086
1067
1088
1089
1090
1091
1092
1093

anw

1094
1098
1096
1097
1098
1099
1100
1101
1102
11¢3
11C4
1105
1108
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1128
112%
1127
1128
1129
1130

WARNING

ADDRESS

1034
1035
1036
1037
1040

1041
1042

1043
1044

{ &) LT
1045
1046
1047
1080

_10‘5!¢

1052

1053
1054
1055
1056
1087

1060
1061}
1062
1063

1064

CONTENTS

37640733276
25537517231
32776777777
16657417230
25666001200

32772067777
16640052277

25536517777
32656777777

LAB)

Zs&s e e

ORMm

& & C e

SBUS MAY RE FORCEn

37640553716
3777171777677
157677771775
167717%0200
32657777336

17675022308

25666391056
25773007473
BS6TTTSTTTY
37526193132
2566630313

31533007630
33533017772
3762630117
3is223%1012

35337777774

FOv

Me & s B

MPy

&

LI IR IR IR IR I IR N R .

‘RBUS SBUS FUNC SHFT STOR SPEc SKIP COMMENTS FRI, AUG 13, 1976, 2106
uBuvUS QASR SRy @B INCT CTRM V WITH J! SR RB,SP3,S5P)
RC SP3 aDD SP3 DCSR NCRy DCSR, SP3.LSU+LSV
RB INC
RO usus ann RB DCSR NZR0O OCSR (m2)) RB.MSU+MSV+CRRY
SP3 JMP  FNG2 RA ZERD JMPy RA_O IF Wa3RB,SP3=0

NORMAL EXIT FOR FADD,FSUB,FMPY,FDIVIFLT,DFLT,
NORMALIZE RB,S5P3,SP1 TO MSW(B)3 SHIFT CNT ADDED TO CTR,

NORMALTIZED TO MSw(8)7?
NOJ SL RBySP3,SPl UNTIL BTS

RB REPC
UBUS QASL SL1

BITa

1] INCT BITA

ROUND AND PACK NORMALIZED W=RB,SP3 INTO RB,RA} TEST FOR UN/OVFL,

SR>%2, SPOZEXP+256=2, CTRzDELTA ExP FRM MORMALIZATIONM, Fl1 IF W NEG.
SP3 INC sP3 NCRv ROUND LSW
RB INC RB INCR MSW IF CRRY
ON FOLLOWING LINE
uByUS WASR SR, RB CCG NF) SR] wWaRB,SP3 AFTER ROUNDING
aApnD ceL CCG 1F NF1 ELSE CCL
SP0 CTRH SUR
UBUS ROM 140200 EXPEZEXPaNORM SHFT CNT=256+2
UBUS RB ADD ;) FHB RB.MSW+EXP, SET SIGN,
+1 TO EXP FROM NORM, POSS-
IBLY +1 MORE FROM ROUNDING
RAUS SBUS CRS SL1 rA HBF EVEw RALCSL(ABRS (MSW+EXP) ),
SF1 IF UNFL
SP3 JUMP FOv RA UNC JMP, RA_LSW IF UN/OVFL
RA SP3  IOR sF1 ZERo UNFL IF ABS(w)=0
SP3 ADD RA NEXT ELSE RA_LSW, DONE
JMP TRP2 ¢P3 NF) SP3.03 OVFL IF NF]1 (2C uJMP)
SP3 JUMP TRP3 RA UNC ELSE RA_LSw, UNDERFLOW
FMPY
CHECK FOR ZERQ, UNPACK U aND vV
RD RC 10R SP3 (CLO ZEKO cLo
RB RA 10R SP3 NLZRO IF U OR VEO$ $P3,RC_W=0
JMP  UANS RC UNC CLSR, PJUSH W, SET CCE
RC JSB  UNPK sP3 UNC SP3.LSU} UNPACK U AND V
SF1l (W NEG) IF SIGNS DIFF
SP1  SP2  anp SP9 SPOLEXPY+EXPUSEXPW+256

MPY MSU,LSU & MSV,_ SV = SUM OF THE FOUR PARTIAL PRODUCTS

SHOWN BELOW, IN GENFRAL SUM OF PREVIOUS PARTIAL PRODUCTS

ADDED (AS INTERMEDIATE PRODUCT) INTO MPAD CALCULATING THE NEXT
PARTIAL PRODUCT. THIS IS DONE IN SUCH A waY THAT, AND SINCE

MSU AND MSV ARE 7 BITS, OVERFLOW REYOND AND BETWEEN THE 8 4D 16
BIT ENTITIES USED TO HOLD THE SUM QF PARTIAL PRODUCTS CANNOT QCCUR,
AND MSW IS <= 6 BITS,

MS1 MS1 LS1 LS1 LSU#LSY
+ M82 MSa Ls2 MSVeLSU
+ MS3 MS3 Ls3 MSU#LSV

PM



PAGE 23

1131
1132
1133
1136
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147

1148
1149
1180
1151
1182
1153
1154
1185
1156
1187
1158
1169
1160
116)
1162
1163
1164
11635
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181

1182

1183
1184
1188

ADDRESS

106%
1066
1067
1070
1071
1072
1073
1074
1078
1076
1077
1100
1101
1102

1103
1104
1105
1106
1107

111n
1111
1112
©1113
1114
1118
1116
1117
1120
1121
1122
1123

1124
1128

CONTENTS

37772607777
16774333273
11737777777
32537717777
35772707777
16774333271
17317777777
30537777777
25772700777
16774333273
11737777774
29317177777
30837717777
35772700777

16774333272
17657777777
357777/4237
25537777236
37766361041

3153337763n
32773017053
317664051166
25766001171
33537711777
37762381012
33677775217
23657776212
35771677500
01327777776
31317715777
airrrrirrY

16732656770
32764332276

LAB RBUS SBUS FUNC SHFT STOR SPEC SKIe

&

RE IR B BN B 2% 4

PIv

£ ¥ & X TSR E ST

+ MS4 LS4 . MgU#MSYV
z MSW LSW LSW o6
REPN 20
RA UBUS MPAD SR} INCT CTRM
SBUS ADD spP2
RB ADD sPR3
SP2 REPN 10
RC UBUS MPAD SR) INCT CTRM
SBUS ADD SP1
RD ADD sP3
SP3 REPN LRZ 10
RA Usus MPAD SRy INCT CTRH
SP1 SBUS anp sP2
SP3 ADD skl
RD ADD sP3
SP2 REPN LRZ 10
R8 UBUS MPAD SRy INCT CTRm
SBUS ADD LT
SP2 ADND RRZ DCSR
UBUS SP3 ADD SP3 DNCSR
JMP  NORM ) UNC
SR=2
. FDIV
CHECK FOR ZERO, UNPACK U aND V
RD RC IOR sP3 CLO
RA RB JOR CLSR NZRn
JMP  FDZR UNC
SP3 JMPR  UANS ZERO
RA ADD LLZ SsP3
JSH  UNPK UNC
RA ADN RLZ RnA INSR
RB SP3 ADD SwWAB iy INSR
SP2 ROM 077%00
UBUS SP1 SUR SPO
RC ADD RL? sP1
RC ADD  LLZ
U = 5P2ySP]l = 0 1lxX X X X X X X X X0
V = RByRA 2 0 Ixx X X X X X X X Xn
CALC Q1 = U/MSv CARRIED OUT 11 PLACES,
Rl =
el = 0 0 01X X X XxX
OR 0 0 001 X X XXX
R} AX XX XXX X X xXX
QleLsSV 0n 00 oOXX X X wXX
v IF ADD BACK 01 XX XXX X X XXX
RD UBUS REPN SwaB sP@ 13
UBuUS RB pvsa SL). INCT CTRM

COMMENTS

(GBGUARD BITS)

Pl1sLSU#LSY
SP2,5P3 _ Pl
SP3.MSV (BITS(0!8) ARE n)

P2rMSVH#| SU+SRB (MSPL)
SP1ySP3(037) . P2

SP3.MSU (BITS(0i8) ARF n)
SR8 (LSP2)

PIAEMEUH| SV+SRI6ILSP2) +mSP2
SPR.MSP3I=SP]+M5P2
SP1(0:7)_LSP3aW GUARD B1ITS
SP3.MSU (BITS(088) ARE 0)
ALIGN LH MSP3 WITH MSU,V

P4aMSUSMSV+SRB (LH MSP3)
RB(10=11:15) MSP4z=MSW
SP3.LSW: LH LSWELSPa4
=SP3(0:T7), RH LSWsRH MSP3I
NORMALIZE, RND AND PACK

SPOSEXP+256 RB,SP3,SPlzw/4 CTR=0, <4 OF 8 BITS IN SP1 REQ

00
00

CLO# 1IF u=Q SP3,RC=0=v
CLSRj v=o0?

YESy FP DIV RY <ZERO

IF U=0 w=0, PUSH W, SET CCE
LH SP3.LH LSV

UNPACK U AND V,

SF1 (w NEG) IF SIGNS DIFF
SHIFT v LEFT 8, SR.2
SPOREXPU=EXPV+512~-3

=EXPV (BIASED +250) +256~-3

SHIFT U LEFT 8 INTO SP2,SP1

0
0

REMAINDER = Ql#SV) IF R1€0 THEN R1.RI+V, Ql.dl=l,

X X X XG0 0 0
X X X X00 0 0
SPl.Ql=Uu/MSYV

FRI, AUG 13,
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1138 1126 37617773765 RBUS Apn SRy RO RD.R1

1187 1127 33537770777 RA ADD LRz @3 (LH) SP3_LSV

1188 1130 3777270771717 REPN 10

1189 1131 16774333274 SPl UBUS MPAD SR} INCT CTRM Q1eLSvV
1190 1132 17527377770 RO SBUS CaD SP3 SP3.MSR]1=R]=MS(QlaLSY) =]
119 1133 25627417777 SP3 SuR RC NZRn RC.LSR] = ~LS(QlaLSV)
1192 1134 25836777777 SP3 INC sP3 IF LSR1=0 THEN MSR1.MSR1l4]
1193 1135 16777537777 UBUS app NEG R1<0?

1194 1136 016063091143 SP1  JMP FDv2 RD UNC NOjJ JMP, RD.G1

1198 1137 37607377774 SP1 cAD RO ELSE RD_Ql=~1

1196 1140 31637917773 RA RC ADD RC NCRY - LSR1_,LSV+LSR1 .
1197 1141 25536767772 R8 SP3 INC SP3 UNC IF CRRY MSK1.MSV+MSR1+1
1198 : 1142 25S3777777» R8 SP3  ADD sP3 ELSE MSR)1_MSV+MSR]

1199 o

1200 “ Q1 = RD 2 N 0 Oxx X X XXX

1201 ) Rl 3 SP3,RC = OX XX X X X X X X X X00 0 0

1202 # V = RByRA = 01 XX X X X X X X X X00 0 ©

1203 L .

1206 ® CALC Q2 = R1/MSV CAPpIED OUT 15 PLACESH MS Qe BT ALIGNS WITH LS 01,
1205 # 1F ¥S Q2 (Y) = 0 THEN R2 = REMAINPER = Q24LSv, LEFT JUSTIFY

1208 ° LS 14 BITS OF Q2, IF R2«0 THEN Q2.Q2=1}

1207 o ELSE Q2.1'S, RESULTING IN OVFL INTO Q)] AFTER ROUNDING,

1208 “

1209 L] Q2 = 0 YXX X X X xXX

1210 o Re = 0X XX X X X X

1211 » Q2#Lsv 00 XX X X X X X X X X00 0 0

1212 3

1213 1143 31317777437 FDVa RC ADD sPl] CF2 CF2 (SHOULD EBE 0),

1216 1144 25772617777 SP3 REPN 17 SP1.LSR]

1215 1145 3276433227% UBUS RB DVSB SbL1 INCT CTRM SP).Q2=R1/MSV

1216 1146 37657773768 RBUS Apnp  SR]  RB RA_RZ

1217 1147 31531177774 ROM SP3 177774 OVFL TO Q1 IF MS Q2=)],
1218 1150 01637%22777 "SP1 ApD SL1 RC POS SP3_Q2=21'S (RND WILL
1219 1151 37766301163 JMP  FDV3 UNC INCR @2 CARRYING INTO Q1)
1220 1152 33537770777 RA ADND  LR7 SP3 (LH) SPa_LSV

122l 1153 37772707777 ‘ REPN 10

1222 1154 16774333274 SP1 UBUS MPAD SR) INCT CTRw QP4LSV

1229 1155 17647377772 RB SBUS CaD ;) RBLMSR2=R2=MS (QE#LSV) =1
1224 1156 25767417777 SP3 sSuB NZRo LSR2 = = S(w2#LSV)

1225 1157 32656777777 RB INC RE IF LSR2=0 THEN MSR2_MSR2+1
122% 1160 315377/2777 RC ADD SL1  SP3 SP3 o (LEFT JUSTIFIED) g2
1227 1161 327775277717 RB aADD POS SP3(14115)=0,

1228 1162 25531177777 SP3 ROM SP3 777177 IF Re<0 Q2.Q2=1

1229 L

1230 ® SHIFT Q1,Q02 RIGHT 3 INTO RB,SP3,SPl = wa2,

1231 L] RDsQl, SP3=q@2, SPOzEXP+256=3, CTR=0, F13SIGN, <=z14 MS Q2 BITS REQ,
1232 M

1233 1163 30772757777 FDVA RD  REPN 03

1236 1164 37640733276 uBUS QASR SRy} Rg INCT CTRM SR3 Q1,02 INTO RB,SP3,SpP)
1238 1165 377663%104) JMP NORM UNC NMOKMAL IZE, RND AND PACK}
1236 L4 <2 MS SP1 BITS REG

1237 )

1238 * FP D1v BY ZERO: PUSH wau, SET CC, JMP TO TRP5$ OVFL,SR CLR

123% ©

1240 ! 116¢ 30217417757 FDZa~ RD ADD PUSH CCA NZRO PUSH MSw, SET CCa
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oas WARNING ( 8) owse TOS LOAD NAME IS5 ~LD NAME BEFORE PRECEDING PUSH, POFP OR INCH

1241 1167 31777777657 RC ANDD cecz . IF MSw=0 SET CCZ ON LSw
1242 1170 30206393127 RD JMP  TRPS PUSH UNC PUSH LSW, TRPS

1243 » .

1244 . UANS USED BY FADD,FSUB,FMPY,FDIV AS EXIT IN CERTAIN CASES,

1245 o CLSR, W.0 IF =0, PUSH W, SET gcC} wmsSP3,RC (NORMALLY Ul), OVFL CLR
1246 ® .

12647 1171 25777772087 UANg SP3 ADD SL1 CLSR CLSR

1248 1172 16213007771 RC UBUS I0R PUSH ZERO ARS(U) =07 YES, MSWa0
1249 1173 29677777777 SP3  Ap» RA ) NO, MSW_MSU

1250 1174 302062108563 RD JMP DCCA ®USH SRN7 LSW.LSU, SET CC (2C UMmP)
1281 “

1ase ' °

1252 ® FNEG

1254 o ENTER WITH SR>=2, RB,RAaVi V _ =V,

1255 # FADD,FSUB,FLTIDFLT,FIXR,FIXT EXIT THROUGH FNG2 IF Wa0,

12%6 ° .
#86  WARNING ( 8) «ee TOS LOAD NAME IS nLD NAME BEFORE PRECEDING PySH, POP OR INCN

1257 : 1175 32651700000 FNEn RB ROM RB8 100000 TOGGLE SIGN

1288 13176 327730077713 RA RB 10R ZERN WAS V ZERD?

1259 1177 0077335/752 RB CIR 1I0R CCA NEXT NOj SEY cCa (CIR SO NO cCE)
1260 1200 37657751737 FNG.. ADD RB cCcE NEXT YES$ REPLACE MSVz0, SET CCE
1261 “

1362 o

1263 @ FCMP

1866 3 ENTER WITH SR=4y RD,RCzU RB,nAxV}) COMPARE U WITH V, S_S«-4

1265 #

12658 1201 3e763127050 FCMo RO RB XOR CLSR POS CLSRy SAME SIGN?

1267 1202 00773357750 RD CIR 1IOR CCA NEXT NO§ CCA QN UICIR SO NO €CE)
1268 1203 230766120636 RD JMP  DCM2 POS YES) CMP U WITH V LF POS
1269 12046 37717777257 ann INCN ELSE SWAP U aND Vv

1270 1205 3777771771257 ann INCN TO CMP vV WITH U

1271 . 1206 37766350636 JMP  DCM2 UNG

1272 ®

1273 %

1274 o FLT, DFLT

1275 » ENTER WITH SR>=13 (S),TOS_FLOAT((S))

1275 o ENTER WITH SR>=23 (Sm=l))(S)FLOAT((Swl)y(S))

1277 o

1278 1207 37331702400 FLT ROM SPO0 102400 SPO.SNGLE EXP BASE FOR NORM
1279 1210 37762221737 JSB PSHM SR4 EMPTY A TOS REG IF NEC
1280 121y 3raarrdTrYY App PUSH UNG PUSH LSW=0

1281 1212 37331704400 OFLY ROM SP0 104400 IF DFLT SP0.DBL EXP BASE
1282 @

1283 0 NORMALIZE, ROQUND AND PACK % = RB,SP3,SP1 _ 0,ABS(RB,RA)

1284 ® '

1288 1213 38537417317 RB ADD SP3 HBF NZRO SP3.MS., F1_SIGN

1286 1214 33766001200 RA JMP  FNG2 ZERN JMP IF WE0 (SET CCE)
1287 1215 376461>3122) JMpP DFL 2 RB NF1 RB_0) JUMP IF W POS

1288 1216 33667517777 RA sus PA NCRY ELSE LSW. =|.5W

1289 1217 25527767777 SP3 Sum sP3 UNC 1F CRRY MSW. =MSW

1290 1220 25527377777 SP3 CAD sP3 ELSE MSW, =MSW=-}

1291 1221 33306301041 DFL» RA JMP  NOR’M §P1 UNC SP1.L.SW§ NORM,RND,PACK
1292 »

1293 ' »
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1294
1298%
1296
1397
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
13190
1311
1312
1313
1314
13158
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1338
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348

ADDRESS

1222

1223
1224
l122s
1226
1227
12390
1231

1232
1233
1234
1235
1236
1237
1240
124)

1242
1243
1244
- 1265
1246

1247
1259
1251
1282
1253
1254

125%
1256
1257
1260

l126)

CONTENTS:

I7TTTTIITT4L7

32775777317
335371777777
32761600077
16651600100
32761677700
16371735100
16726121247

16771523000
37666301200
323123372717
37640733276
01766121242
37766101242
25536517777
32656777777

29666190560
29667017777
32647767777
32647377777
37766350560

35367377777
16771521000
37526003333
3¢312377777
16640332277
37766361242

02777777767
16347377777
337172337277
16676333277

3I3TTTISTISY

LAB,' RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FRI, AUG 13,
» FIXR, FIXT
L ENTER WITH SR>=2, RA,RAsVi RB,RA_FIX(V), ROUNDED OR TRUNCATED
*
Flxs 40D sF2 SF2 IF FIXT
L 4
# SAVE SIGN., MASK ExP, DETERMINE WHICH DIRECTION TO ADJUUST FRACTION
L
FIXe RB appo wBF F1.51GN§ CLO, CCRY
RA ADD sP3 SP3.LSV
RB ROMN 000077 DELETE EXP FROM MSV
UBUS ROM RE 000100 AND ADD ASSUMED &IT
RB ROMN 077700
JBUS ROM cTRH 135100 EXP=256=23
UBUS JMP  FlIX4 GP2 POS SHIFT LEFT IF EXP=256>=23

EXP=-256<231 ADJUST FRACTION RIGHT; CTRIEXP=256=23

UBUS ~OM 3000 POS IF EXP=255 < =1 THEN
JMP FNG2 oA UNC JMP, (S),(5-1).0y SET CCE

RB REPC SP1 INCT CTRM SR VzRM,8P3,SP1(0:8)
uBvUS QASR SRy R8 INCT CTRM ABS (EXP=2S56=22) BITS
SP1 JMP FlIx2 POS NO RND IF MS GUARD BIT=so
JMP  FIx2 Fe NQ RND IF FIXT INSTR
SP3 INC sP3 NCRY ROUND LLSW
RB INC RB INCR MSW IF CRRY
L]
“ COMPLEMENT ANSW IF VY NEGy, SET/CLR CRRY, SET CC,
L RBEeMSwW, SPIa.Swy F1=SIGN V,
#
FIx> SP3 JMP DTsT wa NF1 HALLSWE JMP IF W POS
SP3 SUB wA NCRyY RA. =LSW
RB suBl H UNC IF CRRY MSW_ =MSW
RB CAD rB ELSE MSW. =MSwWel
JMP O DTST UNC
&
] EXP=256>=2231 ADJUST FRACTION LEFT; SPRzExP=-256=23,
) VARIOUS INSTRS ENTER AT TR1F IF INTEGER OVFL DETECTED,
&
FIXg sSP2 CaD CTRH -(EXP=256=23)=~1
UBUS ROM 1000 POS INTEG OVFL IF EXP=256>30
TR1E JMP  TRP) SP3 ZERN SP3_.0, 2C+ JMP
RB RERC sP1 SHIFT Vv=RB,SP3,SP1(0:8)
UBUS QASL SL| r#H INCT CTRM LEFT (EXP=256)=22 BITS
JMP  FlIxg : UNC CHECK SIGN
[ 3
L)
[ ASR, LSRy, CSR, TEST, BTST
# ENTER WITH SR>=l} FOR SHIFTS PADD=CIR(10:15)
*
SHFn XC PADD ADD
UBUS CaD cTRL CTR . =CNT~]
RA REPC "INCT CTRM

UBUS CTSS SR] RrA INCY CTRM SHIFT 1F CNT NZRO

TES< RA ADD CCA NEXT CCAy NEXT

1976,
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PAGE 27

1349
13590
1381
1352
1353
1354
1355
1336
1387
1388
1389
1360
1361
1362
1363
1364
1363
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
138n
1381
1382
1383
1384
1388
1385
1387
13@8
1389
1390
1391
1392
1393
139¢
1395
1398
1397
1398
1399
1400
1401
1402
1403

ADDRESS

1262

1263
1264
1268
1266
1267

1270
1271
1272
1273
1274
1275

1276
1277
1300
1301
. 1302
1303

1304
1308
1306
1307
1310
1311
1312

1312
1314
1318
1316

1317
1320

CONTENTS

33777754017

077777767
16347377777
33772337277
16676332277
33777757757

02777777767
16347377777
33306230563
32772377277
16653732277
016663600563

02777777767
16347377777
33526330563
3e772377277
16653733277
25666320563

02777777767
16347377777
33306331313
32537707777
31772377277
16620332277
25657177777

31777407757
01677751777
01773377652
01677757777

37762301304
sivraairar

HF

0N e s s e

HDy

(3R R R 2E B

HDe

-~ &

ASy

TASS

TASR

" RBUS SBUS FUNC SHFT STOR SPECc SKIP

RA Ann  RRZ cCB NEXT

ASLy LSLy CSL
ENTER WITH SR>=z1) PADD=CIR(10:15)

XC  PADD ADD

UBUS CaD CTRL

RA REPC INCT CTRM™
UBUS CTSS SL) RA INCT CTRM
RA ApD CCA NEXT

DASL, DLSL, DCSL
ENTER WITH SR>=2, PADPD=CIR(10:15)

Xxc PADD ADD

UBUS CAD CTRL

RA  JMP  DCCA SPI CTRM
RE REPC INCT

UBUS CTSD SL] RB  INCT CTRM
SP1 JMP DCCA RA UNC

DASR, DLSRy NCSR
ENTER WITH SR>=2, PADD=CIR()0:1S)

xXC PADD ADD

uBUS Cap CTRL

RA JMP  DCra sP3 CTR~
R8 REPC INCT

UBUS CTSD SR1 RrB INCT CTRM
S5P3 JMP DCCA RA UNC
TASLy TASR

ENTER WITH SR>=3, PADPD=2CIR(10:15)

XC PADD ADD

UBUS CaD CTRL

RA JMP  TAS2 SP1 CTRwM

RB ADD SP3 RSB

RC RFPC INCT

UBUS QASL SL1 RrC INCY CTRM

SP3 apDd RA

RC AND ccaA  ZERo

SP1 AND RA NEXT
R8 SP1 IOR (ofalr 4

SP1 ADD RA NEXT

JSB  TAs UNC

RC REPC INCT

COMMENTS FRI, AUG 13,

CCi ON (5)(81185)y NEXT

CTR o =CNT=1

SHIFT IF CNT NZRO
CCA, NEXT

CTR . =COUNT=1
EXIT IF COUNT=ZERO
TRUS . MSW

SHIFT LEFT

SET CC ON RESULT

CTR o =COJUNT=1
EXIT IF COUNT=2ZERO
TRUS .. MSW

SHIFT RIGHT

SET CC ON RESULT

CTR . =COUNT=1
SP1.w(32:47)4 EXIT IF CNT=0
SP3.W(16131)3 RET IF TASR

Sl RCy5P3IySP1
RALWI16:3])

CCA ON MSWJ) ZERO?

NO} RA.W(32t47)y DONE

YESS CCZ ON W(l6:iaT),
RA.W(32%147), LVONE

SET UP SP3,SP1,CTR FOR SHFT

1976,
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PABGE

1404
1408
1406
1407
1409
1409
1410
1411
1412
1413
1416
1415
1415
1417
1418
1419
1420
1421
1422
1423
1426
1«28
1426
1427
1428
1429
1430
143}
1432
1433
1436
1433
1438
1437
1438
1439
1440
ludl
laae
1443
lad4d
1445
1945

28 ADDRESS

132y
1322

1323
1324
1325
1326
1327
1330
133)
1332
1333
1334
1335

133%
1337
1340
1341
1342
1341
1344

1345
1346
1347
1350
1351
1382

1353
1354
1365

CONTENTS

37620733276
25646351313

31721601777
32526011330
37311600052
35773017773
01557757727
33317T77777Y
35632057777
16620092277
25657777717
016777777717
14557757707

02777777766
16347377777
32306331346
31526241353
3orvesrrary
16600332273
37677777768

22637777777
30777407757
01657737777
01657777777
01773377771
33773357656

30772377277
33600733276
17666301345

LAB,

~ " T o % 8B

z
@

TNS»>

WLR~
QLRA

QLR=

RBUS SBUS FUNC SHFT STOR SPEC SKIp COMMENTS

usus SR RC,5P3,5P1

RB_W(l6:31), SET cC

QASR SR1 RC INCT CTRM
SP3 JMP TAS2 wB UNC

TNSL
ENTER WITH SR>=3, RC,R8,RA=W, PADP=CIR(10315)
IF W(614T)1<>0 THEN W(03:%)_0y NORMALIZE LEFT YO 8176,
ELSE X.XC+42 (w UNCHANGED)

X XC+SHIFT CNT

RC ROMN sP2 001777 SP2.W(0115) WITH W(031S)=0
RB JMP  TNS2 SsP3 NZRO SP3.W(16331)=ZERO?
ROM sPl 000052 YESy SPl.42

RA SP2 IOR NZRO w(6315,32847) ALSO ZERO?

xC SP1  AnD X cCE NEXT YESH X_XC+42, CCE, DONE
RA AnD sSP1 SPlaw(3256T)
SP2 REPC RC BlITg KC.W(0:15) WITH W(015)=0,
UBUS OASL SuL» RC INCY BITe IF NOQ BIT6 SL SP2,SP3,SP)
SP3 ann RB INTO RCyRB,SP1 UNTIL BITé
SP1  ADD RA KA.WI(32:47)

xC CTRL apD X CCG NEXT X XC+#SHIFT CNT, CCG, DONE
QASL/QASR

ENTER WITH SR=4, PADNPECIR(10:15)

X PADD ann
UBUS CaD CTRL CTR . «COUNT=]
RB JMP  QLR3 aP) CTRM SPl.W(32:67); EXIT IF CNT=0
RC JMP  QLR5S sPj INDR SP3.W(16:31)5 JMP IF QASR
RD REPC INCT

RA UBUS QASL SL1 PRD INCT CTRM SL RDySP3ySP1,RA

RBUS ADN oA RA.W(4E:63)
SP3 apn rC RC.W(16131)
RD ann cCA ZERO CC4 ON MSW) ZEROT7
SP1  ADD RB NEXT HOY RB_ Ww(32:47), DONE
SP1 ADD 233) YEST RB_W(32:147),

RC SP1 10R CCZ ON W(l6!63),

uBUS RA I0R ccZ NEXT DONE
RD REPC INCT

uBuUS RA QASR SR RD INCT CTRmM SR RD,5P3,SP1,RA
SBUS JUMP QLR? RA UNC RA_W(48163), SET cC

FRI, AUG 13,

1976,
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PM
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1447
1448
1449
1450
148]
1452
1453
1454
1458
14%8
16487
1458
1489
1460
1461
1462
1463
1664
1468
1466
1467
1468
1469
1470
1471
1472
1473
14764
1475
1676
1477
1478
1479
1480
148)
1482
1483
1484
1488%
1486
1487
1488
1489
1490
1491
1492
1493
1494
1498

1496
1497
1498
1499
15090

ADDRESS

1409
1401
1402
1403
1404
1405
1406

1407
1410
l41)

1412
. 14113
1414
1415
1416
1417
1429
1421

1422
1423
1424
1425
1426

1427

1430
1431

CONTENTS

0R3TTTI2764
02531377760
145377177764
2535237177177
16337733277
29351377769
00766021412

33772377777
16735333277
35663757755

3366377777S
16772377777
16675332277
29351377760
37772377775
16735332277
3s762777772
16653357553

33766001430
33772137777
16677532277
14556647766
14887777777

33677757753

37771600020
16587757727

LAB

T ¢ T T8 S EH T XLT T H TP

*
&l4n0
DEXF

EXF

DPF

CAn

SCNp

RBUS SBUS FUNC SHFT STOR SPEc SKIP

COMMENTS FRI, AUG 13,
SECTOR 3
FIELD AND BIT INSTRS: ExF , DPF , SCaN,
TRBC, TSBC, TCBCy TRC

PSHR, SETR, xCHD, ADDS, SUBS

XEQ, LLSH/RSw, OPTX
1/0 INSTRS! §10, RIO, W10, T10, ClO, SIN, CMD, SED,
AMSK/RCLK s SMSK/SCLK
SUBROUTINES?! AS=K, IOFPD/A, PuLl, PSHM, PSHA, BNDC
EXF, NPF ,
ENTER WITH SR>=1 FOR EXF, SR>u2 FNR DPF} PADD=CIR(B:1S5)
PADD PADD ADD SL1 ATRH CTR o J
PADD ROMI sP3 177760 SP3 . ~(16=K)
RADD CTRL ADD SP3 SP3(12115) . J+Kk MOD 16
SP3 REPC ~ATRL CTR o =(16=K)
UBUS app SR)  sPC INCT CTRw SPO.K RITS RIGHT JUSTIFIEN
SP3  ROMI CTRL 177760 CTR @ =(16=(J+K MOD 16))
CIR JMP DPF BITA JMP IF DPF
RA RERPC ROTATE (%) S0 K BITS
UBUS CRS SR] SP2 INCT CTRM ARE WIGHT JUSTIFIED
SP0  SP2 AND = A CCA  NEXT {9)ak BITS FLOM (S), cCA
SPO RA AND RA {S)®FIELD TO BE
UBUS REPRC DEPOSITED IN S=1
UBUS CRS SL1 RA INCT CTRM ALIGN (S) WITH (S=1)
SP3  ROMI cTRL 177760 CTR _ =(16=~(J+K MOD 16))
sPO REPC
UBUS €CPS SL1 S§P2 INCT CTRM ALIGI MASK WITH (S=1)
RB  SPR CAND SAVE GOOI DATA
RA UBUS I0R RO POPA NEXT PEPOSIT FIELD, CCA
SCAN
ENTER WITH SR>z}
RA JMP  SCu2 ZERQ JMP IF (S)=0
RA REPC NEG SHIFT LEFT
UBUS ADD SL31 RA INCT NEG LOOKING FOR A ONE
X CTRL INC ¥ INDP X X+*CNT+1} CIR(4)7?
CTRL ADD X NOy X_CNT
RA RA ADD RA CCA NEXT SHIFT ONE MORE, CCA
ROM 000020 (S)=0)
XxC UBUS ADD X CCE NEXT X=XC+16, CCE

1976,
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pPAGE

1501
1502
1693
1594
1808
18976
1827
1508
1599
1510
1511
1512
1513
1516
1815
1516
1517
1518
18519
1520
1521
1522
1523
1826
1525
1526
1527
1528
1529
1530
1831
1532
1533
153¢
1535
1536
1537
1538
1539
1540
1541
1542
1543
- 1540
1545
1548
1547
1548
1549
1830
1551
1352
1553
15954
1558

30 ADDRESS

1432
14323

1434
1435

1436
1437

1440
164461
1642
1443
léaq
1445

1446
1447
1450
. 145}
1452
1453
1454

1455
1456

1457
1460
146)

1462
1463
1464
1465

l146n
1467

1470
1471
1472

CONTENTS

37762301440
35662757772

37762301440
35673357773

31762351440
39663357773

0@7771T7467
16347314337
16732331277
16735333277
35763707753
3rrrrISIryy

21302211744
23771600011
16767777142
233261217S?
02735123777
22207777178
02307055317

22207777774
35357423777

31217777766
14357423777
264202211744

14357423777
22207777767
34322211744
01775132374

22207777775
02761410300

37777157777
37766203117
03217577417

LAB

T & & & s 0

w
X
0

PSH»

RBUS SBUS FUNC SHFT STOR SPEC SKIP

TRBC, TSBCy TCaC,; THBC
ENTER WITH SR>=l, PADDsCIR(10115)

JSH  TBC UNC
RA SP2 CAND RA NEXT
JS8  TBC UNC
RA SP2 TOR RA NEXT
Jsa THe UNC
RA SP2 XOR RA NEXT
xC PADD ADD SF1
UBUS CAD RRZ CTRL FHB
UBUS REPC LL7? SPz INCT CTRM

UBUS CRS SR1 SsP2 INCY CTRm
RA SP2 AND CCA RSH
ADD NEXT

PSHR

COMMENTS FRI, auG 13, 1976,

TEST BIT, SET CC
RESET BIT

TEST BIT, SET CC
SET BIT

TEST BT, SET CC
COMPLEMENT Q17

CTR o (=N=1)MOD 64
SP2.UBUS_100000

SP2 . SHIFT (N)MOD 64

SET CCi RETURN IF NOT TRC
NEXT IF T1T3C

PUSH DSyDQXySTA,DZ,0DL,y0B=BANK, DR, S«=BANK
AS SPECIFIED BY CIR(15:8)4 DR-BANK,UB,5~BANK ARfF PRV

PADDSCIR(RI1S)

Q JSB8 PS4a sPy SRNZ

SM RO™ 000011
4 uBUS suB cTF

SM JMP  BNN2 sPQ NF 1

PADD CRS SRy sP2 POS
SPO DB SUR PUSH

PADD CAD RLZ SsP1 HBF BITe
SP1 DB SUR DUSH

SP2 apnp SR} CTRL EVEN
X AND PUSH

CTRL ADD SR CTRL EVEN

STA USB PSHA PUSH SRN7
AT THIS POINT SR«<z3

CTRL ADD SR1 nTRL EVEN
4 DB suB PUSH

DL Jsn  PSHA SPO SANZ
SP1 SP1 CRS SL} LBF NEG
SPO DB sun PUSH

PADD FODMN 0300 NIRO

ADD NEXT
JMP TRP& NPRvY
RBR anD PUSH DB NF 2

SPl.QRQ} EMPTY TOS REGS
SM+9

Fl IF Z>3SM+Q (L<€HU4K~TF)
STOV(BNDE) IF NFlj SPO.SM
PUSH DS IF CIR(15)

LH SPI_NOT CIR(BI15),Fl_NOT
ClR(8)3PUSH DY IF CIR(14)

CTR.CIN(BI13))
PUSH X IF CIR(13)

PUSH STA (AND EMPTY TOS
IF SkR»1) IF CIR(12)

PUSH 0Z IF CIR(11l)

SP0.0LY EMPTY TOS REGS
SF2 1F NOT CIR(9)}
PUSH pplL. IF CIR(10)

PUSH DB=BNK,DBINF2) OR
S=3NK (NF1) IF CIR(8 OR %)

ELSE DONE

YES$ MODE vIOL IF NPRvV

PUSH DHaBANK

210% PM



.PAG

1356
1887
1558
18%9
1860
196)
1562
1563
1564
1565
1866
1567
1568
1569
1870
1571
1872
1573
1574
1575
1578
15877
1578
187%
see
1580
LYY
158]
von
1582
1583
1584
1888
1588
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1897
1598
1599
1600
1601
1602
1603
1604
1608
1606
1607

E 3

WARNING
WARNING

WARNING

(

(

ADDRESS

1473
1474
1478

16476
1477
1500

1501
1502
15023
1504
15085
1506

1507
1510
1511
8) LX X3
18612
8) LYY
1813
8) LY X3
1514
1518
1516
. 1517
1520
1521
1522
1523
1524
1525

1526
1527
1530
1531
1532
1533
1834
1838
1536
1537
1540
1541
1542
1543

CONTENTS

03677757617
22206141470
03217737617

02311777760
03537667617
01346361507

01346123117
33321627400
24301700377
15367067777
01513377578
37766351526

02317525777
33537777577
04317532577

TOS LOAD NAME

33206301515

TOS LOAD NAME

30457777577

TOS LOAD NAME

33157777417
01317522777
22717777573
37762201732
01317522777
22257177573
37762201732
15367057777
33517777577
371762201732

15773003364
33557777577
237261/153%
337622017372
22317777176
23722301751
01637777877
02777437777
25157757617
33762201732
223177777176
1672236175}
37762211744
35466301536

LAB_ RBUS SBUS

FUNC SHFT STOR SPEC SKIP

RA

PSH2 PUSH

RBR ADD
DB JMp
RBR ADD
»
»
@ SETR
@
®
o ENTER WITH SR=z4)
L)
SETp PADD ROM
RBR ADOD
SP1  JMP
#*
SP1 Jmp
RA ROMN
STA ROMN
CTRH CAD
SP0  S5P1 IOR
JMP
@
SET, PADD ADD
RA Ann
SP1 ADD
1S nl.D NAME BEFORE
RA JMP
IS ~LD NAME BEFCRE
RD ADD
IS ALD NAME BEFORE
RA ADD
SETm SP1  ApD
RA o]} ADD
JSR
SP1 Apn
RA DB ADD
JsB
CTRH CAD
RA AnD
91:1.)
»
SETa PADD CTRHW IOR
RA :¥alp}
Sm JMP
RA JSB
uBusS DB ADD
SM JSH
SP1  App
SET. PADD ADD
SETx SP3 ADD
RA JSB
UBuUS DB ADD
UBUS JSR
JSB
SP2 JUMP

S

PUSH 8§

NEXT
Fl
NEXT

SET S~BANK,DB,DB=BANK,DLyZySTAYX,045
AS SPECIF RY CIR(8!118)3 S=BNK THROUGH 2
PADD=CIR(8:185)

SP1 177760
SP3 S NPRY
SET1 cTRL UNC
TRP6 ~TRL POS
SP0 027400
SRl 150377
CTRH BITs
STA POP
SET3 UNC
RLZ? sP] POS
sP3 POP
SL1 sP1 POP NEG
PRECEDING PUSH, ROP
SFT2 PUSH UNC
PRECEDING PUSH, POP
ne rROP
PRECEDING PUSH, POP
SBR DB
SL1  sP] POS
a1 8 pOoP
PuU1 SRZ
SL1  sP1 POS
Z POP
PUILY SRZ
CTRH BITk
STA POP
PULL SRZ
SRy LLBF BITs
X POP
SET4 «apP2 NF 2
PUL1 SRZ
SP1
BNDC sP2 UNC
Q poOP
onp
SBR s NEXT
PUL) SRZ
SP1l
BNDC SPR2 UNC
PSHA SRNZ
SETS SM LUNC

COMMENTS FRI,

SUBST $=BANK, DONE IF F2
PUSH DBj OONE IF F1
PUSH S~BANK{ DONE

AND $TA(091,398:15) ARE PRV

SP1 POS IF ANY CIR(8311)
SP3.S=BANK
CTRLCIR(]12:15)3 JMP IF PRV
ELSE TRPg IF ANY CIR(8:11)
ISOLATE (S)(2,417)

SP1.STA WITH BITS 2,417 CLR
SET STA(2y437) IF CIR(1#)

CHECK CIR(1311%5)
IF CIR(B) THEN

SP3.(5) (SET S=BANK)
SET 0B,NB=~BNK IF CIR(9)

OR INCN

NO, REPLACE TOS

QR INCN

YES} SET OB,LB-BANK

OR TINCN

SET OL IF CIR(10)

FILL AT LEAST ONE TOS REG
SET Z IF CIR(]11)

FILL AT LEAST ONE TOS KEG
SET STA IF CIR(l2)

FILL AT LEAST ONE TOS KREG

SF2 IF CIR(14)}) CIR(1I?
YES, SET X

SP2.SM, J4P IF NO CIR(14)

FILL AT LEAST ONE TOS REG

SP1.NEW Q

SP2.5M, CK NEW Q

SET Q

SET S IF CIR(1S)

ELSE S=BANK.S5P3, DONE

FILL AT LEAST ONE TOS RFG

SPl=NEW §

SP2.NEW Sy Ck BQUNDS

EMPTY TOS REGS

SET S

AUG 13,

1976,
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FAGE 232

1608
1609
1610
1611
161@
1613
lolb
16185
1616
1617
1618
1619
1620
1621
1622
1623
1626
1625
1626
1627
1628
1629
1630
1631
14832
1633
1636
1535
1636
1637
1638
1539
1640
1641
1642
1563
1644
1645
1646
1647
1648
16849
1650
1551
1652
1483
1554
1458
15686
14857
1458
1459
1560
1561
1562

ADDRESS

1544
1545

1546
1547
1550
1551

1552
1583
1554
158s

1556
1587
1560

1561
1562
1563
1564
1565
156«
1567

1570
1871
1872
1573
1574

CONTENTS

37766203117
02726012643

334STT7TTI777
2267TTTITTTT
32157777417
03657757417

33307367777
371307377773
02302011744
01302211746

23316777774
37762361751
37467357774

02307117761
02317707777
23136767714
37177767223
227661777775
206411777777
37177791777

02766021611
33326203117
37556777766
32157767017
26157777017

LABy

X & 5%

CHn~

* & S0

X% ¥ & £ X

EQ

(-0 BE B BE BE B BN B B J

-
r
w

LLSy

RBUS SBUS FUNC SHFT STOR SPEC SKIP

XCHD
ALSO ENTRY FOR DISP, PSDB AND PSESR
ENTER WITH SR>a2, PADD=CIRI(12:15)

JMP  TRPK NPRv
PADD JMP DISP sP2 NZRN

EXCHANGE DB=BANK,DB WITH (S=1),(S)

RA ADD ne

DB apn oA

RB app SRR 0B

RBR and 2]} n8 NEXT

ADDS, SuBs
ENTER WITH SR»zly PAND ® +=N 3 CIR(8:15)

RA CAD SP1 UNC
RA CAD <Pl

PADD JSB PSHA SP] NZRO

SP1 JSB PSHA SP) SRNZ
SP1  SMm INC SP1

JSR BNNC UNC

SP1 CAD M NEXTY

XEQ

PADD = K = CIR(l12:115)

SR PADD CAD SP1 NCRy
PADD ADD sP1 UNC
SPl1 SM InNC a§P0O ’INS UNC
MREG aAND BUS NIR UNC
sPo 0B anNDT
] ROM 2] 177777
apn NEXT
LLSH/RSW

COMMENTS FRI, AUG 13, 1976,

XCHD,DISP,PSDB,PSEb ARE PRV
IF CIR(14,415) DISP, PSDB
OR PSER INSTRS, SET SP2>0

SWITCH RA AND DB

SWITCH RB AND DB=BANK

SUBS EMTRY} SPl o =(S)=]
ADDS ENTRY$ SP1 o (S)e-]
SP1.N, EMPTY REGS IF N<>0}
ELSE RESTORE SPl,

AN EMPTY TOS REOGS
GSPl o S 4+ SP1 + 1
“NDC 0~ §P)1, DB<>ZERO
§ . SP1 = 1, NEAT

SRK, IN TOS REOGS?
YES) SP1.TOS PTR
NO§ READ FROM MEM
YES) LD NIR FROM TOS REGS
NOJ CHECK BOUNDS IF NPRV
P_P=1 SO INSTR AFTER

XEG FOLLOWS XEQED INSTR

LINKED LIST SEARCH UMTIL CNT=z0, TFST«=TARGET OR TARGET=-1l1
XsCNT, KR,RAzABS PTR TO LIST, Rn=TEST WORD, RDsTARGET OFFSET}
NEXT BNK,ADDR IN LAST LINK AND TEST wORD IN “NEXT" LINK

MUST BE IN LEGAL MEMORY,
READ SWITCH REGS TOS_SwWCH
ENTER WITH SR=4y PANDN=CIR(B115)

PADD JMP RS« EVEN

RA JMP  TRP6 SPO NPRV
X INC ¥

RB ADD SBR aBS UNC

OPND ADD <BR ABS

JMP IF RSwW INSTR
SPC.RA} LLSH IS PRV
INC X FOR LOOP

SET LINK SaNK

SET NEXY LINK HANK

2106 PM
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1663
1664
1668
1666
1667
1668
1669
1670
1671
1672
1673
1674
1673
1676
1677
1678
1679
1680
1681
1682
1683
1686
1688
1686
1687
1688
1689
1690
169]
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1708
1708
1707
1708
1709

1710

1711
1712
1713
1714
1715
1718
1717

ADDRESS

1575
1576
1577
1600
1601
1602
1603
1604
1605
1606
1607
1610

1611
1612

1613
1614
1618
1616

1617
1620
1621

. 1622

1623
1624
1625
1626
1627

1630
1631
1632
1633
1634
1635
1636
1637
1640

CONTENTS

301777771173
37547017766
31677757675
33176777177
26727377151
03657777017
37766323000
331375571717
26666301574
35767407771
ArTrITSIT3Y
31r7r7IoiT1Y

371762461737
07217737757

04766027777
02771463400
16577773765
oesT12i2360

37762301716
16531302400
37762301724
2576612165)
01177772154
33177777437
01531301000
37762301724
37777757557

37762301716
377622¢1737
0153130€400
37762301724
as777532777
37766361651
01531303400
37762361724
292177587737

LAB"

RSW

(o2 2R 2% 2F % J

PTx

nmexE s 8 s

e & &S TS

RBUS sBUS

FUNC SHFT STOR SPEC

ADD
CAD
ADD
INC
CAD
ADD
JMP
ADD
JMP
sSuB
ADD
ADD

JSR
ADD

VL

X

RA

AUS

sP2

RB
IR"

BRSPO
LLS] RA

PSM
PUSH

ROA
ccL
ROA
CTF
ABS
ROA

CCE
cCco

CCA

SKIp

NZRO
NEXT

TEST
NF 1
UNC
ZERD
NEXT
NEXT

UNC
NEXT

COMMENTS

READ TARGET WORD

DECR COUNT$ REPLACE LAST
ADLR, CCL, DONE IF ZERO

READ NEXT LINK 2DDR

SF1 1F TEST>TARGET

STORE LINK BANK

JMP IF INT PENDING

READ NEXT LINK BANK

JMP, RA_NEXT ADDR IF F)

TARGET ALL 1¢S?

NO, CCE

YESy CCG

EMPTY ONE TOS REG
TOS.SWCH, CCA

OPTIONAL INSTRS 020400/7773 ENTER wlTH SRa4y PADPD=CIR(8:15)

RA RD

X

SP(
RA

RC OPND
RBR
RA
OPND

RC sSP2
SWCH
OPTX
CPX]
PADD

RBUS UBUS
PADD
S10,

ususS

SP3
SP1 SP}
RA
SP1y

JMP  UNIM EVEN
ROM 3400 BITH
ADD SR} RAR
ROMI RAR 012360
R10, WIO, TIO, CclO, SIN,
PADD = K = CIR(1231%)3 ENTER 4ITH SR>=]
JEB  ASeK UNC
ROMI SP3 102400
JSR IQ0PA UNC
JMP  DVANR POS
ADD  SL1 RUS WRA
ADD RUS DATA
ROMI sP3 101000
JSB8 Iopa UNC
ADD POPA NEXT

$10 1S MODIFIED By A PATCH
COMPUTE PARITY),
BEFORE I/0 STARTS,

UNIM (TRPT) IF NOT PRESENT

IF CIR(8:15)¢%200
RAR.3400+4CIR(B:15)/2

ELSE RAR_12360+CIR(12115)

FOR SIO,WID)CIONCMD

1.LOAD DEV# INTO SP]
FORM TIO CMD (RANKL wSE)
SEND TO DEVICE
JMP 1F SIO NOT KEADY
IDEVE # 4).(S)
= 1/0 PROG ADDR
FORM SI0 CMD
SEND TO DEVICE
S.S-1, SET CCE, DONE

(AFTER SEC 0=7 TO PROPERLY
DRT PTR IS READ TO MAKE SURE WRITE HAS STARTED
PATCH SHOULD aE MOVED TO EnND OF SEC 3 IF

SEC 3 IS REPLACED, OR PUT IN LINE IF LUT IS ALSQO REPLACED.

SP1
SP3
SP1

SP3

JSAR
JSA
ROMI
J58
ADD
JMR
ROMI
JsS8
ADD

ASeK
PSHM

sP3
IopA
SL
DVNR

sP3
IoPa

PUSH

UNC
SRy

102400

UNC
NEG
UNC

103400

ccE

UNC
NEXT

LOAD DEv# INTO SP)
EMPTY A T0S REG IF NEC
FORM TI1o CMD

SEND TO DEVICE

LEVICE READY?

JMP IF NOT

FORM RIO CMD

SEND TO DEVICE
TOS.DATA, SET CCE, DONE

FRI, AUG 13,

1976,

21086 PM



PASE 34

1718
1719
1720
1721

1722
1723
17264
172%
1728
1727
1728
1729
1730
1731
1732
1733
173¢
17385
1736
1737
1738
1739
1740
1741
1742
1743
1746
1745
1746
1747
17489
1749
1750
1751
1782
1753
1754
178§
1756
1787
1788
1759
1760
1761
1762
1763
1764
1765
1765
1767
17468
1769
irro0
1771
1772

ADDRESS

1641
1642
1643
1644
1645
1646
1647
1630

165)
1652

1653
1654
1655
1656
1657

1660
1661
1662
1663

1664
1665
1666
1667

- 167n
1671
1672
1673

1674
1675
1676
1677

1700

1701
1702

CONTENTS

33722301716
16531302400
37762301724
2977715327717
37766361651
01531301400
37762301723
3717717157557

37762221737
25217757717

37762301716
31762221737
0is31302400
37762361724
25217757737

33722301716
16531300400
37762361723
37777757857

37762301716
16531300000
37762301726
31777757737

37762301716
16177777037
33177777057
31777751877

37766203117
24501737777
02772742764
160315333277

24513357774

37762221737
02776532764

LAB, RBUS
wlo
[
DVNe
)
o
TI10
]
)
clo
o
)
SIN
®
o
cMD
»
@
®
) PADD
*
SED
PADD
-
)
SP1
o
»
L)
» PADD
@
RMS
PADD

SHFT

ASK
IoPA
sk

DVNR

10PN

PSuM

ASak
PSHM

I0pa

ASak

I0PD

ASaK

I0Pn

ASak

TRPea

SL1
SR

PSHM

SBUS FUNC
RA JSB
UBUS ROMI
J8B
SP3 AnD
JMP
SP1 ROMI
JSa
ADD
JSR
SP3 anD
Jss
JSa
SP1 ROMI
Js8
SP3  ApD
RA JSA
UBUS ROMI
JSR
4Do0
JsSB
UBUS ROMI
JsB
ann
JSB
UBUS apn
RA ADD
ADD
SED
s CIR(12118)
JMP
STA ROMN
PADD REPN
UBUS CRS
STA 10R
RMSK/RCLK
= =CIR(12115)
JSH
PADD INC

Sk.1

STOR

SPe
SP3

SP3

PUSH

sP3

PUSH

sP2
SP3

sSP3

nruyus
RUS

STA

sPl

SPEC SKlpP
UNC
102400
UNC
NEG
UNC
101400
UNC
POPA NEXT
SRy
cCc6G  NEXT
UNC
SR&4
102400
UNC
rnE  NEXT
UNC
100400
UNC
POPA NEXT
UNC
100n00
UNC
cCE NEXT
UNC
ckL
cmD
POP  NEXT
NPRy
1377717
064
INCT CTRM
NEXT
SRa
NEG

COMMENTS

SP2.(S), LOAD DEVs INTO spl
FORM TIO CMD (RANKIL RS$8)
SEND TO DEVICE

DEVICE READY?

JMR IF NOT

SP3.WI10 CMDy (S) IN sP2
SEND BOTH TO DEVICE

$.S=1, SET CcE, OONE

EMPTY &4 TOS REG IF WNEC
TOS.DEV STA, SET CCG, DONF

LOKD DEve INTO SP)

EMPTY A TOS REG IF NEC
FORM TIo CMD

SEND TO DEVICE

TOS.DEV STA, SET CCE, DONE

SP2.(S), LOAD DEvVm INTO SP1
FORM CI0o CMD (RANK1 RSB)
SEND CMD AND (S) TO DEVICE
$.5=1y SET CCE, DONE

LOAD DEv# INTO SP]

FORM INT CMD (RANK] RSB)
SEND TO DEVICE

SET CCE, DONE

LOAD Mcy MOD#/CHMD

SEND TO MCU CONTROL REG
SEND CMD AND (S)

S.S=l, GONE

SEDO IS PRV

DISABLE EXT INTERRUPTS

UBUS (1) _CIR(1S5) IN 6C SO
ANY PENDING INT OCCURS
IMMEGTATELY FOLLUWING SED
IF DISASLING INTERRUPTS

ENABLE EXT INTS IF CIR(1%)

EMPTY a TOS REG IF NEC
PADD=0 IF RMSK, ELSE <= =)

FRI, auG 13,

1976,

2106

PM



PAGE 35S

1773
1774
1778
1776
1777
1778
1779
1780
1781
1782
1783
1784
1783
1786
1787
1788
1789
1790
1791
1792
1793
1796
1798
1798
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1415
1816
1817
1818
- 1819
1820
1821

1822
1823
182¢
1825
1826
1827

ADDRESS

1703
1704
1708

1706
1707
1710
1711
1712
1713
1714
1718

1716
1717
1720
1721
172>

1723

1724

1725
1726
1727
1730
1731

1732
1733
1734
1738
1736

1737
1740
1741

CONTENTS

05176704176
13217757777
26217757777

33726203117
37531703000
02336522764
33017757577
37762301723
05176774155
33177777457
TTTTISI737

02306203117
02767107761
23176767776
37317704763
26317704777

39057777777
25037777777
1537777717
04777433777
3777707777
14766012762
31777797677

31771777717
22767107776
23766203120
37467377776
26277707217

23176777757
10177777437
23767117762

LAB|

nesTEee

MS«

Pe & & &%

Seyp

x & & X

10Pn
10P.

2 B R 2 2

UL

RBUS SBUS FUNC SHFT STOR
UBUS MOD INC RRZ aUS
PCLK ADD PUSH
OPND ADD PUSH
SMSK/SCLK
ENTER WITH SR>=l, PADPD =
RA JMP  TRP6 sP2
ROM sP3
PADD PADD INC SL1 SPO
RA ADD eCLK
JSB  Ioen
SPO  MOD INC RR7 BUS
RA ADD RUS
aADD

SPEC SKIP
ROA  UNC
NEXT
NEXT

~CIR(12:195)

NPRy
103000
POS
POP  NEXT
UNC
WRA
pPOP
CCE NEXT

COMMENTS FRI, AUG 13,

READ (7 0oR 11) IF RMSK
105«PCLK IF RCLK
ELSE 10S.(7 OR 11)

SMSK AND SCLK ARE PRV
SP3 . SET MASK CMD
IF SCLK THEN

PCLK.(S)y S.S=1, DONE
ELSE SEND CMD AND MASK

TC 10P

(7 OR 11).(S), S.S5-]
SET CCE, DONE

AS=K TRAPS IF NPRV AND RETURNS WITH RANK] RSB WITH SP1_(S=K) (8B3lH).
PADD = K 3 CIR(12115)4 CHECK IS MADE FOR E IN TOS REGS,

PADD JMP TRP& SP)
SR PADD CAD
UBUS SM INC RUS
MREG ADM RRZ SP1
OPND ADND RRZ §P1

NPRv
CRRY
ROS UNC
RSB
RSH"

INSTRS USING AS=K ARE PRV
SR>K?

NO, READ (S=K) FROM MEM
YFSy (S=K) IN TOS REGS

I0PD AND I0PA HANDLE CPUIOP COMMUNICATIONS,

SP2=DATA (FOR 10PN), SP3scMD,/ADDR,

10D RETURNED IN SP3,

IF I/0 TIMEOUT; CCL,MEXT IF CTR=0 ELSE SYSH (IXIT,L0AD,DUMP),

SPR  ADD 10D
SP3 ADD 104
I00 aADN sP3
CPX]l ADD SR1

ADD
CTRL JMP SYSH

apn

oLD
RSH
NZRO
ccl  NEXT

TRANSFER DATA

TRANSFER CMD

SP3.10D (JUNLL IMM AFTR 10A)
1/0 TIMEQUT?

NO§ RETURN

YESH SYSH IF CTR NZRO

ELSE SET cclL, NEXT

PULL PULLS ONE WORD INTO & TOS REG, CHECKING FOR .
STACK UNDERFLOW (INIT SM<=DB) BEFORE QUEING THE wORD UP,
RANK] RSB WITH QUP_PULLED WORD=OPND,.

SM anp rUS ROS READ (SM)
UBUS DB CAD CRRY SM>DB?

SM JMP STUN NPRvV NO,y, UNODERFLOW IF NPRY
uBus CAD |M DECREMENT SM

OPND ADD QUP  INSR RSB QUE MEM UP

PSHM PUSHES ONE T0S REG INTO MEM,
CHECKING INCREMENTED SM FOR STACK OVERFLOW,

SM INC BUS WRS
QDWN ADD BUS DATA
b4 SM CAD NCRy

PUSH TOS REG INTO MEM

Z>=5M4 1

1976,

2:i06 PM
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1828
1829
1830
1831
1832
1833
1834
1838
1836
1837
1838
1839
1840
1841
l842
18643
1844
1845
1846
1847
1848
1849
1850
1851
1882
1853

ADDRESS

1742
1743

1744
1745
1746
1747
1750

1781
1782
1783
1784
1755

CONTENTS

23476707237
37306352527

23176777757
10177777437
23476657237
37766361740
37177707777

01767527762
37306302527
22767527774
37766203120
37717707777

LAB,

Tt & T

SHA

% 2 ¢ e

BND~n
BND.

&

RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FRI, AUG 13, 1976,
sM  INC ' SM  DCSR RSB YESS INC SM, DCSR, RFT
JMP  EX)) 5Pl UNC NOJ $P1.0, STOVIEXLIl}, &LL

TOS REGS WILL BE SAVED

PSHA PUSHES ALL TNS REGS INTO MEM,
WITHOUT CHECKING FOR OVERFLOWj] ENTER WITH SR>=z)

SM INC BUS  WRS

QDWN ADD AUS DATa PUSH REG

SM INC SM DCSR SRL> INC SM aND DCSR
JMP  PSHA UNC PUSH NEXT WORD IF SR WAS >1
ADD RSB ELSE RETURN

STACK BOUNDS TEST ROUTINE
OVFL CHECKED BEFORE UNFL IN CASE ROTH OVFL AND UNFL

OVFL IF OUT OF 90UNDS AND WITHIN 32« OF Z (WRAPPING)
VARIOUS IN=LINE OVFL TESTS ENTER AT BNDZ IF OVFL DETECTED

4 SP1 Sus POS SP1>Z OR WRAP AROUND?
: JMP  EX11 sP) UNC YES$ SP1_0, STOV(EX11)
SP] OB sui POS SP1<DB OR WRAP AROUND?
JMP  STUN NPRv YESI UMDERFLUW IF NPRV

ADD RSB ELSE RETURN

3L 17664-5,1776 USED BAY S10 PATCH, INCL SECOND PARITY SEC 2/3

2106 PM



PAOE

1884
1858
1896
1887
18%8
1859
1860
1886)
1862
1863
1864
1868
1866
1867
1868
1869
1870
1871
1872
1873
1874
1878
1876
1877
1878
1879
1880
1881
1882
16883
18864
1885
1886
1887
1888
1889%
1890
1891
1892
1893
18946
1858
1896
1897
1898
1899
1900
1901
1902
1903
1704
1908
1906
1907

37

ADDRESS

2000
2001
2002

2003
2000
2005
2006

2007
2010
2011
2012
2013
2014
2015
2016
2017
. 2020
2021
2022
eoel
2024

202%
2026
2027
2030
2031
2032
20313
2034

CONTENTS

2283171174177
33766002202
377622e1737

31536177777
33771527177
25527777777
16167707633

23326142016
36607777760
327641777776
26777777772
16764777770
04357777217
36306362020
32602202313
03357777417
31602252313
14157777017
22322302351
371766323000
37766392202

32722221737
37536677417
37762301737
2330236232)
141577177017
33737777777
30622362321
30767507151

LABy

¥ & T & £ T &S TS

*
&29n0
MV~
MVWpR

" .
MVW)

MV W

MV W,
MVWa

MVWE

KB B IR - B R

VB

RBUS SBUS FUNC SHFT STOR SPEC SKIpP

" SECTOR &

MOVE INSTRS: “0VE,

MVRL, ,

MyBw,
MyLB,

MVEB
MFDSs,
SUBROUTINES: D3uC,

DRBC, MVus,

MOVE

CMPB,
MTOS,

DSEG,

COMMENTS FRI, anG 13, 1976, 2i0o

sCu
MDs

SCW
MABS

Do3s/poss

MOVE WORDS DB OR PR REL SQURCE TO DB REL TARGET,

RASSIGNED COUNT
ENTER WITH SR>»=3

AR=SOURCE PTR,

DB Lpn sP)1 SF1
RA JMP D03 ZERO
JSR PSnM SRy
INC aP3
RA ano POS
SP3 SUH 53
RA UBUS suUA rUS ©oPND RSuy
- SM JMP . MV L2 §P( Fl
PL PB SuR RD
UB3US RB UBRNT
R8 OPND aAnND
R UBUS URNT
RBR D] CTRL PB
PB JMP MVW3 sP) UNC
RB JSB  DB3WC @D NPRY
RBR ADD cTRL D8
RC JS88  DBUC RO NPRY
CTRL anD SBR  AHS
08 JER  MVWS SsPQ UNC
JMp o IRND TEST
JMp D03 UNC
MVBW

MOVE RYTES FROM DR REL SOURCE TO DB REL
OR WHILE NUMFRIC, WITH UPSHIFT OF LOWER
1LAST TARGET MUST RE IN LEGAL MEMORY.
RA=SOURCE RYTE PTe, wB=TARGET BYTE PTR.
ENTER WITH SR>=2, PADN=CIR(IB115)

R8 JEB  PSWM §P2 SRy
INC 5P3 SF2 SRL1
JSB PSHM unNeC

SM JSR  DBuC sp1 UNC

CTRL ann SBR ABS

RA ADD ap2

RD JSB DBRC RC UNC

RC RD suUa CTF CRRY

o
£ ]

Re=TARGET PTR,

SF1 IF DBy SOURCE BASE=DH
EXIT IF CNT=ZERO
EXACTLY 3 105 REGS FILLED

S$P3=) IF CNT POS, ELSE
OPND_CNT INC/DECR
nY OME TOWARD ZERO}
RETURN IF NOT MOVE,

-1

JMP IF DB REL SOURCE

CHECx Pa REL SOURCE gNiss
ASSUME PL=-PB PUS
FRF 1F PL=PBSREL BEG ADDF
PRI IF PL-FJY<REL END ADDR
CTR.PB=BANK
SOURCE BASE=FB
TEST i REL SQURCE IF NPRV
CTRODR=BANK, {2C JMDSG)
TEST [ REL TARUVET IF NRPRV

LRS=BAMK_SOUFCE BASE BaNk
MOVE WORDS, TAROGET BASE=LR
JMP1F INTERRUPT PENDING
UONE s DEL FROM STACK

TARGET wHILE ALPHA
CAask ALPHA IF SPECIFIED,

SPe.TARGET BYTE PTR

SP3.1 (DELTA FOR MV LO0OP)

EXACTLY 2 T0S REGS FILLED

YEST TiRGET RYTE PTR

LARS=BANK_CTR=0UB=BANK

TEST SOURCE LYTE PTR,
RC.THRGET wWORD ADODR

TARGET ADDR>&SOUKCE apDuR

PM



PAGE 238 ADDRESS CONTENTS LAB|_ RBUS SBUS FUNC SHFT STOR SPEC SKIp COMMENTS FRI., AyUG 13, 1976, 2106 PM

1908 2035 30307702774 SP1 RD sua SL1  sP) UNC NOy SP]_(SM=SOUKCE ADDR)#2

1909 2036 313077!277“ 5P1 RC SUR SL1 sSP1 YESy SP1_(SM=TARG ADDR)u#2
1910 2037 027177[2764 PADD PADD ADD SL1

1911 2040 163775?2716 UBUS UBUS ADD SL) CTRH Fl CTRLCIR(B113)

1912 2041 25723707773 RA SP3 AND sP2 UNC SP2=] IF RH OF

1913 ‘ 2042 25723!{7712 RB SP3 AND sP2 MAX (SOURCE, TARGET ADDRS)
191¢ 2043 01771600002 SP1 ROM ooono2 COUNT=COUNT+2

1915 2044 3B207777776 UBUS SP2 SUB PUSH RA.CNT (DECR BY 1 IF Rm)
##e  WARNING ( B8) o#e T0S LOAD NAME IS ~LD NAME BEFORE PRECEDING PUSH, POP OR INCN

1916 2045 30326302064 RO JMP  MB10 SPO UNC SP0.SOURCE ADRQR}I GO MOVE
1917 L

1918 L

1919 L] MVB/CMPA

1920 @ MOVE BYTES NPB QR PR REL SOURCE T0O DB REL TARUET:

1921 L] LAST+1 SOURCE MUST BE IN LEGAL MEMORY IF CNT NZRO,

1922 L COMPARE BYTES DB OR PB REL SOURCE WITH D8 REL TARGETH

1923 L LAST+) TARGET MUST BE IN LEGAL MEMORY IF CNT NZRO.

1924 @ RA=SIGNED COUNT, 2B=SOURCE BYTE PTR, R(CSTARGET BYTE FTR.

1925 L ENTER WITH SR>»=3

1926 *

1927 2046 327377{7477 MVBn RB ann sP2 SF1 SF1 IF DB SOURCE, SPe_PTR
1928 2047 373222?1737 MVBn JSB8 PSuM SPO SRa& EXACTLY 3 T0S REGS FILLED
1929 2050 33606002065 RA JMP  Mygg ZERQ EXIT IF CNTEZERO} (0,0) ar
1930 o ({D8,0) READy CCE IF CMPR
1931 . 2051 2?302322003 SM JS8 MVW] SP) UNC GET DELTA, ADJUSTED CNT
1932 2052 3{762122321 JSR 0DB3C Fl IF D3 REL TEST STARTING
1933 2053 30326142063 RD JMP - MV13 gpn Fl AND ENDING SOURCE aDNRS,
1934 o SPULSOURCE STARTING ADDR
1938 ‘ 2054 03357777217 RBR apDp CTRL PR CTR.PB=BANK IF PR REL

1936 20855 36607777760 PL PB sue RD ASSUME pPLwFR PUS, <16k
1937 : 2056 287T7T77/3772 R8 OPND ann SR, PR KREL EMDING WOKFD ADDOR
1938 2087 16764777770 RD UBUS URBRNT CK PL=PR>=REL END ADDR
1939 , 2060 3e3377/3777 RB Apn  SR1  sPo FB REL STARTING WORD ADDR
1940 2061 1676477771 RD UBUS URNT CK PL-PB>=REL START ADpR
1941 2062 3633771777178 sPa0 PB ApD sSPO SP0.PB SOQURCF STARTING AupR
1942 2063 14157777017 MVR~ CTRL ADD SBR aBS nBS=B8ANK_SOURCE dANK

1963 2064 31722212321 RC Js8 DBRC sP2 SRNZ TEST TARGET BOUNDS (2C JMpP)
1944 2065 00766002132 MVEBg CIR JMP CMpo AlTa CMPE IMSTR IF ClR(d8)=]
1945 : @

1948 o ENTRY POINT FOK Mu20 MOVE HYTES LoOP

1947 o -

1948 2066 31775373777 MB1. RC  CRS SRy

1949 2067 2%763377316 UBUS SP3 XOR HHF SF1 IF 1& IN FIRST TARGFT
1950 "

19%1 L MHRZ20 MOVES BYTES FOR MVB aND MVBW INSTKRS, MVe IF \F2,

1952 @ TESTING FOR INTERRUPTION AND COMPIETION,

1983 3 RA=COUNT, RRx=SOURCE PTR, RC=TARGET PTR,

1954 L) SPO=SOURCE ADDRy RD=TARGET ADDR, S$P3=zDELTA,

1955 o

1986 2070 37177597175 MB2n SPO ADNP BUS ROA F2 READ SGURCE wORD

1957 2071 33766002202 RA JMP DO3) ZERO CONME MVB3 DEL FNROM STACK
1958 2072 327351037177 RB CRS SR} sP2 F2 SP2 NEG IF RH OF SOURCE
1959 2073 37766323000 JMP  IRD TEST JMP IF MVB AND INT PENDING
1960 20Tn 2565T74€77712 RB SP3 ADD [21°} EVEN UPDATE SOURCE PTR

1961 2075 26317760777 OPND ADD LRZ sSP1 UNC SOURCE WAS LH
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1962 20Te 263177714777 OPND AND RRZ SP1 SOURCE WAS RH
1963 2077 3U1T77567577 RD AND HUS RQD F2 READ TARGET WORU
1966 2100 35766302111 SP2  JMP MBoz UNC UBUS..SP2S UMP IF MVB INSTR
1968 2101 15761600100 CTRH ROMN 000100 ISOLATE UPSHIFT BIT
1966 2102 16763713774 SP1  UBUS AND SRy UPSHIFT IF LOWER ALPHA
1967 ’ 2103 16302777014 SP1 UBUS CAND sP]1 cc8 AND LPSHIFT BIT ON
1968 2104 195761600600 CTRH ROMN 000600 ISOLATE CCF
1969 2106 27763417176 usus cc¢ AND NZRO CCF=CCB OF SOURCE?
1970 2106 37766302124 JMP  MB2a uNe NO, DONE MVEW
1971 2107 33766002127 RA JMP  MARE ZERN ERROR [F COUNT=ZERO
1972 2110 35766322124 MB24 SP2  UMP M8 TEST JMP IF MvBwW AND INT PENDING
1973 2111 25763127774 MBa» UBUS SP3 XQR POS UPDATE SOURCE ADDR IF
1974 2112 293377777178 SPO SP3 aAnDh sP0O LAST BYTE OF SOURCE WORD
1975 2113 25637427771 RC SP3  anp RC EVEN UPDATE TARGET PTR
1976 2114 01317705777 SP1  ApD RLZ SP} UNC SHIFT SOURCE IF TARG wAS |H
1977 2115 26737701777 OPND ADD LLZ SP2 UNC ) TARGET wAS RH
1978 2116 20737714777 OPND ADD RRZ sP2 TARGET WAS LM
1979 2117 30177777557 ]D ADD RUS WHD
1980 2l2n 35173377434 SP1  SP2 IOR BUS D&Ta WRITE LUPDATEYD TARGET WORD
1981 2121 2566755?471 RA SP3 Ssus PA S§F1 NF} UPDATE COUNT
1982 2122 25617777450 RD SP3I apn RD CF1l UPDATE TARGET AUDR IF BYTE
1983 2123 37766302070 : JMP  MBag UNC WAS LAST BYTE OF TARG WORD
1984 ®
1988 o MVBW INT AND NORM COMPLETION (MVB TERMINATION TESTS IMBEDOED ABOVE)
1986 2124 25647727572 MB2, RB SP3  Sus QA POP TEST ADJUST SOJRCE PTR 4ND STK
1587 2125 377663%2201 JMP DO13S UNC DONE MVAWS DEL FROM STK
1988 2126 37766303000 . JMP  IRNn UNC JMP IF INT PENDING
1989 L
1990 * MVBW BOUNDS VIOLATION
1991 2127 24766132110 MB2g STA JUMP MB»n) NEG NO ERROR IF PRV
1992 2130 29647777572 RB SP3 SuR RB POP ADJUST SOURCE PTR AND STk
1993 2131 37346213013 JMP  BNOV GTRL SRN7 CTR.LO§ ANDV INT (2C JUMP)
1994 . . L4
1995 " ENTRY PDINT FQR CMPH COMPARE BYTES LOOP
1996 ®
1997 . 2132 30177777577 CMP - RD AnDb RUS ROD READ FIRST TARGET WORD
1698 2133 31775313737 RC CRS SR cCE SET CCE IN CASE CNT=0
1999 2134 25763377316 uauUS SP3  XOR HRF SF1 IF 18 IN FIRST TARGET
2000 ’ %
2001 ™ CMPB COMPARES BYTES UNTIL NOT EwUAL OR CNT=0 FOR CMPH INSTR,
2002 M IT ENDS WITH CCA SET ON LAST (TARGET MINUS SOURCE) SCANNED IF NOT
2002 L EQUAL, OR WITH CCE SFT IF ALL TAKGET AND SOURCE BYTES ARE EQUAL,
2004 [ RA=SIGNED COUNT, RH=SOURCE BYTE PTR, RC=TARGET myYTt PTR,

2005 » SPO=SOURCE ADDR, 3IDsTARGET ANDDRy SF3=NELTA,.
2006 &
2007 2138 33766002202 CMPA RA JMP D013} ZERD IF CNT=0 DONE, VEL FR STk
2008 2136 37766323000 Jup  IRn TEST JMP IF INT PENDING
2009 2137 2573742777 RC SP3  ADD ap2 EVEN SPP.UPDATED TARGET PTR
2010 2l4n @€317700777 OPND &2nD  LRZ SP1 UNC TARGET wAaS LnH
2011 2141 26317774777 OPND 4ann  RRZ <P} TAKGET wAS RH
2012 2142 37177777175 SPO ADD AUS ROA KEAD SOURCE WORD
20113 2143 25355192477 $P3 CRS SL1 CTRIL, SF1 NF]) CTR(5) .SP3(0)
2014 2lay 25617777450 RD SP3  ADD ®D cF1l UPDATE TARG ADDR IF F)
2015 2145 14763027772 RB CTYRL XOR EVEM UPUATE SOJURCE ADDR IF

2016 2146 253377?7775 SPO  SP3 4DD SPO LAST BYTE OF SOURCE WORD
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2017
2ols
2019
2020
2921
2022
2023
2024
2025
2025
2027
20&8
a02s%
2030
2031
2032
2033
2034
2038
2036
2037
2038
2039
2040
2064}
20642
2043
2046
2045
2046
2067
2048
2049
2050
2051

20%e

2053
2056
2055
20956
2037
2038
2059
- 2060
2061
2062
2083
2066
2065

2066
2087
2068
2069
2070
2071
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2147
21%0
215}
2152
2153
2154
2155
2156
2157
2160

2161
2162
2163
2164
2165
2166
2167
2170
2171
2172

2173
2174
2175
2176
2177
2200

2201
2202
2203

2204
2208

2206
2207
2210

CONTENTS

25657427772
26177760637
26177714637
29667777773
30177777877
26767417754
35626302135
25677777773
25647777772
37766362207

317717177477
02761460010
37766302240
32722221737
33537614417
3717623601737
23302302321
301377771877
33617520777
31766362212

37762302217
25763017774
356646302173
30763007514
37777777537
01777777017

37762391732
00775123377
arTTrTII8T?

37766150644
37777157777

02311527764
37766352202
23777777057
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RBUS SHUS FUNC SHFT STOR SPEC SKIp COMMENTS FRI, aUG 13, 1?76, 2106
R8 SP3 ADD . KB EVEN UPDATE SQOURCE PTR
OPND 4aDD LR2 nus OPND UNC SOURCE WAS LM
OPND ApD RRZ 8BUS OPND SQURCE WAS RH
RA SP3 Sus RA UPDATE COUJNT
RD ann AUS ROD RE4D NEXT TARGET WORD
SP1 OPND SUB tCA  NERO CCA ON TARGET=SOURCE HBYTES
SP2 JMP CMpR RC UNC JMPy RC_TARG PTR, IF EQUAL
RA SP3 a0D RA MOVE COUNT, S0OURCE PTR
R8 SP3 SuR RB BACK TO. UNEQUAL dYTES
JMP D031 UNC DONE; DEL FROM STACK
SCU, SCw
ALSO ENTRY FOR MFTD AND MTDS
SCAN UNTIL TERMINAL OR TEST RYTE FOUND.
SCAN WHILE STRING=TESY BYTE, .
LAST+1 SOURCF MUST BF IN LEGAL MEMORY,
RA=TERMINAL BYTE,TEST AYTES RB=SQURCE BYTE PTR,
ENTER WITH SR>=2, PADD=CIR(12:15) )
ADD SF1 SF1 IF SCJ OR MFDS
PADD ROMN 00lo ZERN
JMP MFTD UNC JMP IF MFDS OR MTODS
R8 JSB  PSHM SP2 SR4 SP2.SOURCE BYTE PTR
RA Anpp RRZ &RP3 SF2 SRL3 RH SP3I_TEST BYTE, SFe
Jsn PSHM UNC EXACTLY 2 TOS RGOS FILLED
SM JSR 0OBAaC 3P UNC CHECK HQOUNDS ON START ADNR
RD ann rSPO ROD READ FIRST WORD
RA ADD LRZ RD NF 1 KH RO_TERMINAL oYTE
JMP SCuy UNC JMP IF SsCJ
SCAN WHILE LOOP
RB=BYTE PTR, SPO0=,0RD ADDR, RDsTERMINAL ©BYTE, SP3sTEST HBYTE
JSB GSnB UNC GEY SOI'RCE BYTE
SP1  SP3 XOR NZRQO SOURCE=TEST RYTE?
SP2 JMP  SCWY RE UNC YES$ UPDATE RYTE PTR, JUmp
SP1 RD XOR SCRY ZERN SCRY IF (LAST SOQURCE =
ann CCRY TERMINAL BYTE, ELSE CCiY
SP1 ADD ccn SEY CCH ON LaST B8YTE
DELETE FROM STACK; ExIT ROUTINE FoR aLlL MOVE INSTRS
D0SSt S.S=CIR(13$1%5), ENTER WITH SR=4 AND PADD=SDEC+83 PRV ONLY
DO03S: S.S-CIR(14315), ENTER WITH SR=2
D031 " " v ENTER WITH gR>=3
JSR  PUL1L UNC ENTER wITH SR=2
CIR CRS SRj LRF pPOS ENTER WITH SR>=3
[Ysls] PGP S.S=1 IF CIR(15)
JMP  DDEL Fe S.S=2 IF CIR(14)
ADD NEXT UONE
PADD ROM 5FP1 7764 POS ENTER wITH SKS4)PADD=SDECH+H
JMP D0 3) UNC JMP IF SDEC<4
SM ADD CLSR ELSE CLSRy (SP1=50DEC=~4)

PM
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2072 2211 01467757776 UBUS SP1 sum . 8M NEXT S.S=SP1=4, DOME
2073 M
2074 ® SCAN UNTIL LOOP
ao7s # RB=BYTE PTR, SPOZWORD ADDR,y RD=TERMINAL BYTE, SP3=TEST 8YTE, RC=STA
2078 *
2077 2212 37762392217 SCU, JSB 06Ssca UNC GET SOQURCE BYTE
2078 2213 30763007514 SP1 RD XOR SCRY ZERO SOURCE=TERMINAL BYTE?
2079 22164 25763017534 SP1  SP3 XOR CCRY NZRn SOURCE=TEST RYTE?
2080 2215 3776636220) JMP  D03S UNC YES) DGNE, DEL FROM STACK
2081 2216 39646362212 SP2 JMP SCul RB UNC NO3 RBLUPDATED PTR
2082 “
2083 o GSCB SUPPLIES SOURCE BYTES IN RH SPl FUR SCU AND SCW INSTRS,
2084 # SETS CCB, TESTS FNR INTERRUPTS PENDING AND IF NPRV SQURCE ADDR>SM,
2088 " SPOSWORD ADDR, RB=zBYTE PTR} UPDATED PTR RETURNED IN SP2,
2086 # IF INTERRUPT RC LOADED INTO STA BREFORE TKRANSFEKING TO IRD,
2087 *
2088 2217 23767117778 85C3 SPO0 SM CAD NCRyv ADDR>»B5M+ )
2089 2220 37346253013 JMP  BNDV CTRL NPRYV YES) CTR.0, BNDV IF NPRV
2090 2221 32736427T77T RB INC sP2 EVEN UPDATE RYTE PTR
2091 2222 63171700777 OPND ADD LRZ &P} RSB SQURCE wAS LH, RETURN
2092 ~ 2223 26317724777 OPND ADD RRZ SP1 TEST SOURCE WAS RH
2093 ) 2224 3113670757% SPO INC RSPO ROD RSH READ NEXT WORD
2094 2225 37766303000 JMP  IRD UNC JMP IF INTERRUPT PENDING
2098 o .
2096 “
2097 @ MVBL, MvVLy
2098 » MOVE WORDS D& KEL SOURCE TO DL REL TARGET,
2099 * MOVE WORDS DL REL SOURCE TO DB REL TARGET,
2100 o RAz+=CNT, RBxzSOURCE PTR, RCITARGET PTR,
2101 o INITIAL ENTRY AT MAB= OR MDS
eloe # Fe IF MVBL, SRzé4, PADD=CIR(12:15),
2103 “
2106 . 2226 33766002207 MVB( RA JMP D031 ZERO EXIT IF CQUNTSZERO
2105 2227 22302301737 ne JSB PSHM SP} UNC EXACTLY 3 TOS REGS FILLED
2106 2230 03357567617 RBR ADD CTRL S Fe CTR.S~BANK
2107 2231 34306302021 DL JMP  MVuya P UNC MOVE WORDS IF MVLB
2108 2232 141877177417 CTRL ADD SBR N DA=BNK_ CTRES=HNK
2109 2233 03357777417 RBR  ADD CTRL D& CTR.DB=BANK
2110 22346 16157777017 UBUS ADD SBR ABS ABS (SOURGE) BANK_UB=BANK
2111 2235 34322392353 DL JSB  MVWs sPO UNC MOVE WORDS (D3 TO ULL)
2112 2236 14157777417 CTRL ADN SBR D8 RESTORE DB=BANK
21123 2237 377663%2023 JMP MyyS UNC CHECK INT, DEL FROM STaAck
2114 @
2118 ™
2116 o MFDS, MTDS
2117 “ MOVE WORDS FROM DATA SEG TO STACK
2118 » RAECNT, RB=DSEG (SOURCE) PTR, (S=2)3DSEGH, (S=3)aSTACK (TARGET) PTR
2119 " MOVE WORDS FROM STACK TO DATA SEG
2120 » RA=CNT, RBzSTACK (SOURCE) PTR, (S«2)=DSEG (TARGET) PTR, (%-3)=DSEG#
2121 * INITIAL ENTRY AT sCU OR ScW, F) 1IF MFDS3 SR>=2, PADD=CIR(12:15)
alaz L
2123 2240 31762271737 MFTo RC JSB8  PUL1 SRL3 FILL 4 TOS REGS
2126 2241 16302221732 uBUS JUse PUL1 sP] SRNg SP1.DSEG# IF MFDS
212% 2242 31176712177 INC SL1 1aUS ROA READ DST PTR

2126 2243 37766263117 JMP  TRPG NPRY MFDS AND MTDS ARE PRV
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2127
2128
2129y
2130

2131

2132
2133
2136
2135
2136
2137
2138
2139
2140
214}
2149
2143
2146
214%
2146
2147
2148
2149
2150
2151

2152
2153
2186
2188
2156
2157
2188
215¢
2160
2161
aiéee
2163
2164
2163
2166
2167
2168
216%
2170
2171
e17e
2173
2174
2173
2175
2177
2178
2179
2180
2181
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2244
2245
2246
2247
2250
2281

2252
2253
2254
225%
2256
2257

2260
2261
2e62
2263
2264
2265

2264
2267
. 2270
2271
2272
2273
2274
22758
2276
2277
2300

2301
2302
2301

2304
2305
2306
2307
2310
2311
e3l2

CONTENTS

33766002206
37536547777
30317777417
37762362358
03357577417
01326362260

22337777777
26157777017
31617777777
306223023513
3161T77777TY
30626302263

14157777017
26157777417
24302212353
141571727417
37766302206
37766353000

37317777417
37766263117
231717777
33777537717
371536767777
37527377777
02761410010
37766392226
33766002206
03357567417
37766362304

31157777017
26157777417
37326352254

37176772177
26302362355
16737777777
37176712177
26157777417
31302302355
35326362253

LABy RBUS SBUS FUNC SHFT STOR SPEr SKIP COMMENTS FRI, AUG 13, 1976, @21i0o

ZERN

RA JMP DOSS EXIT IF COUNT=ZERO
INC sP3 Fl SP3.1 (DELTA FOR MV LOOP)
RD ADD sP1 SF2 IF MTDS SP)_USEGR, SF2
JSB DSFEG UNC SET UP DSEG
RBR AapD CTRL DB NF2 CTRaVB=BANK
SP1 JMP  MTNnsS sPO UNC JMP IF MTIS INSTR
#*
MFDg oB ADD sSPO SPD (TARGET BASE) . Db
MFD» OPND and SBR  4ABS w88 (SOURCE) BANKLDSEG RNK
MFDA RC ann RD SWITCH RC AND RUD
RD JSR  MVWS nC UNC MOVE WORDS
RC ADD D RESTORE RC AND RD
RD JMP MTN2 RC UNC CHECK INT, DEL FROM STeck
L.
MTD- - CTRL &nD s8R aBS ABS (30URCE)BNK_ CTREDB=BNK
OPND 2DD sBR DB ) DB (TAKGET) BANK_DSEG BAMK
o] -) JSBR  MVWS sPY SRNZ SP1 (SKRC 3ASE).DB} 2C UmpP
MTD- CTRL 4nD SRR D8 TEST RESTORE (B8e«BANK
JMP  DoOsS UNC DONE§ DEL FROM STACK
JMP IRN UNC JMP [F INTERRUPT PENDING
L ]
L)
® MABS, MDS
“ ALSO ENTRY FOR MVaL aAND MVLB
L] MOVE WORDS FROM DATa SEG TO DATA 3EG
“ RAZ+=CNT} RPB,RCESOURCE PTR AMD ODSEGR}J ®RD, (SM)=TARGLT PTR AND OSEGH
@ MOVE WORDS FROM AAS ADDR TO ABS AnNR
@ RA3+=CNT} RC,RB*SQURCE BANK, ADDR} (SM),ROaTARGET 3ANK,A0DR
# ENTER WITH SR=4, PANP=CIR(12115)
*
MABc ADn sP)  SF2 SF2y SP1.0 IF MABS OR Myl
Mps JMP TR NPRvy MABS. MVBL ¢ MDS,MVLLB ARE PRY
SM ApD USROS READ (S«6)
RA anop NEG SPISDELTA FOR MV LOOP
INC SP3 UNC SP3.1 IF CNT POS
CAD SPAa ELSE SP3.-1
PADD ROMN nnln NZRn
JMP MVRL UNC JMP LF MVBL OR MvLB
RA JMP DOsSs ZERO EXIT IF COUNT=ZERO
-RBR ADND CTRL DR Fe CTRaDB=BANK
JMP MDg) UNC JMP IF MDS
L1}
MAB, RC apn SBR 8BS ABS=BANK_SOURCE BANK
OPND ann SBR DB OB=BANK_TARGET BANK
JMP MFN3 gPC UNC SP0 (THARGET BASE) 0
" )
MDS INC S RUS ROA KEAD DST PTR
OPND JSB DSFG SP] UNC SP1.TARGET DSEG#
UBUS anp sPz SP2.TARGET DSEG ADDR
INC SL» RUS ROA REWD DST PTR
OPND ADD SRR DB DB=BUNK_TARGET BANK
RC JSB DSEG sP) UNC SP1.SOURCE OSEGH
SP2 JMP MFDpP2 sPo UNC SP0.TARGET DSEG ADUR

PM
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2182 # DBWC CHECKS DB REL STARTING AND ENDING WORD ADDRS

2183 L AGAINST SM AND DL FOR MOVE INSTR,

2186 # SP08SM, RD=REL STARTING APDR, OPNPeCNT INC/DECR TOWARD ZERO,.

218% “ DBWC RETURNS WITH A nANK] RSB,

2186 #

2187 ’ 2313 2261777771710 DBw~ RD DB ADD QD FORM STARTING wORD ADDR
2188 2314 16766777775 SPO UBUS UNDT ENDV IF SM NOT»=START ApMR
2189 2315 34766777770 RD DL ENDT BNDV IF START AUDR NOT>»=DL
‘al%0 2316 26617777770 RD OPND ADD RD FORM LAST WORL ALDR

2191 2317 16766??7775 SPO0 UBUS BNDT ANOV IF SM NOT>=LAST ADDR
2192 2320 34766707770 RD DL PNDT RSB BNOV IF LAST ADDR NOT>=DL
2153 @

2196 @ DRABC CHECKS NB REL STARTING:, AND FHDING IF NF2, AYTE ALURS.

2195 . ABS STARTING WNRD ADDR RETURNED IN RD, DPBebBANK RETURNED IN CTR,
2196 * SP2sREL BYTE ADDR, Sp1=SM, OPND=CNT INC/DECR TOWARD ZEROQ IF NF2,
2197 » IF SPLIT STACK (S<BANK<>DB=BANK, DB>Z, D3<OLL)

2198 & THEN RYTE ADDR CONVERTED DIRECTLY TO WORD ADDR AND RETS

2199 L ELSE IF NOT(DL<=WOR[D ADDR«¢®SM) THFN apD 32K TO WORD ADDR}

2200 @ IF NOT(DL<=sWORD AnNR¢=SM) AND NPKv THEN BNDV,

2201 “ IF NF2 THEM END ANnDRsWORD ADDR+SIGN((ADJ CANT+BYTE PTk(15))/2),
2a0e L) SF)] AND IF NOT(DL<=2END ADDR<=SM) AND NPRV THEN BNDV,

2203 L] DBBC MAY RETURN WITH A RANK] RSH,

2204 @

2205 2321 3b7777[3777 DB8~ sP2a AnD SR)

2206 2322 22617777774 UBUS DB hon [214] HRDLABS WORD aDhK

2207 : 2323 03357777417 RBR ann CTRL DB SPLIT STACK IF SeBANK IS
2aos 2324 03767417616 ~ UBUS RBR SUs S NEROA NOT THE SAME AS LB-BANK
2209 2325 22767507762 r4 DB L191:) CRRY SPLIT $7ACK IF 4<Di3

2210 ' 2326 221717107777 -] ano RSH RETURN IF SPLIT BTACK
a2ll 2327 34767507776 uBuUS DL 503 CRRY SPLIT STACK IF DB<DL

2212 2330 37777707777 apn RSH RETURN IF SPLIT STACK
2213 2331 30767517774 SP1 RD sur NCRY SM>SWOKD ADDR?

22l . 2332 34767507770 RD DL Sy CRRY WORD AGDR>=0L7?

2218 2333 30611700000 RD ROM RD 100000 ADD 3@k IF ADDR>SM OR <DL
2216 2334 34766567776 UBUS DL BNDT F2 8NDV IF NPRV AND

2217 . 2335 30766667774 SP1 RD BNDT NPRy ADNR<DI, CR ADDR>SM,
2218 2336 30766707774 3P1  RD RNDT PSH RETURN IF RRV OR F2
22158 “

2220 2337 35761600001 SP2 L OMN 000001

2221 234n 26777777316 UBUS OPND anD HBF AYTE PTR(15)+ADJ CNT

f222 234) 167777/3337 uBUS app SK) FHB REL ENDING wWORD ADULR

2223 2342 16737777470 RD yBUS anpp sP2 SF1 ABS ENDING WORD ADDR, SF1
2224 2343 34766777776 ususS oL BNOT BNDV IF NPRV AND

222% 2344 3b766T07774 SP1 SP2 BANNDT RSH ADDR«DL OR ADDR>%M

2226 4

2227 # MVWS MOVES WwORDS aND UPDATES PTRS,

2228 L SP1BSOURCE BASE (ABS=BANK), SPO=TARGET BASE (DB-BANK),

2229 “ RA2NZRO CNT, RB®SQURCE PTR, RC=TARGET RPTR, SF3=DELTA,

2230 @ RETURN IF INTERRUPT (RANK1 RsB) Or COUNT=ZERO,

2231 “

2232 2345 256577771772 Mw1y RB SP3 ADD /B UPDATE SOQUKCE PITR

2233 2346 2L63TTITTTTL RC SP3 AND RC UPDATE TARGET PTR

a3 2347 31177777558 SP0  RC ADD AUS WRD STORE AT TARGET ADOLR

2235 2350 261777127437 OPND ADD AUS DATA TEST

2236 2351 29667417773 RA SP3 Ssue RA NZRO UPDATE CNT3 ELSE UPDATE CNT
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2237
2238
2219
2240
224}
2242
2243
2244
2248
2248
2247
2248
2249
22%0
22%1
2as2
229%3
228546
22388
22356
2237
22%8
229%9%
2260
2261
2262
EFLE
2260
2268
2266
2287
2268
2269
2270
2271
2272
2273
2274

ADDRESS

2382
2353
238«

235y
2356
2357
2360
236)
2362
2363
2364
2368
2365
2367

- 2370

2371

2372
2373

CONTENTS

26667707773
32177777178
37766352348

26137777177
01777712774
16137777178
26767117774
37306363121
01766003121
37177777158
261712€0000
37776712457
16136777178
26766132372
37167377178
26317707777

37731721001
01526363140
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RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FRI, auG 13, 1976, 2:i06

RA SP3 Ssus . RA RSB AND RETJURN IF ZERO OR INTY
SPl1 RB AND sUS  ROA READ WORD FROM SOQOURCE
JMP MW} UNC

DSEG SETS UP DATA SEGMENTS FOR MFDSs MTDS

AND MDS INSTRS; CHECKING FOR UNKN OR ABS DSEG,

SP1=DSEG#, OPNDS(2)aDST PTR}

SP0,S8P] USED, Fl CLEAREDj SP2,SP3 AND CTR UNAFFECTED.
DSEG BANK RETURNEN IN OPND, RANK] RSB wITH SP1.NSEG ADDR,

OPND ADD RSP0 ROA READ DST LENGTH
SP1 SP1 ADD SL) USEGe @ 4
SP0 UBUS Ann BSPO ROA READ AUR-LENGTH/4
sSP1 OPND CaAD NCRv DSEGH >z DSTL+1
JMP  DSTV SF1 UNC YES) SP1.0, DSTV (2C JMP)
SPl JMP DSTYV ZERO ALSO DSTV IF DSEGH = 0
SPO ADD BUS WA RETURN AUR=LENGTH/4
OPND ROMI RUS 020000 TO MEM WITH R BIT SET
INC SL1 cF1l CF1 IN CASE ABS TRAP
SPO0 UBUS INC RSP0 ROA READ ADDR
OPND JMP DSG2 NEG JMP IF DSEG aBS
SPO CAD BUS ROA READ BANK
OPND anp SP1 RSB SP1aSEG ADDR§ RETURN

F2m0 IF MDS, CTR=zp IF MFTD SO NO tNT CONUITION IS CLEARED
ROM sP2 121001 ABS DSEG LABEL=34,l

SP1 JMP INTT sP3 UNC SP3.DSEGry TFRAP
DSG2 1S MODIFIED BY A PATCH (AFTER SEC 0-7 YO PROPERLY
COMPUTE PARITY), 1IN MDS DB«BNK.TARGET BNK BEFORE SECONU
TRIP TO. DSEG, THE PATCH RESTORES DB-BNK FROM CTR IF MDS aNp
EITHER DSEG IS ABS, BEFORE EXITING TO INTT, MDS CAN STILL EXIT
TO DSTV, THROUGH nSEG, WITHOUT RESTORING DR=BNK, THIS PATCH
SHOULD BE REMOVED IF IT BECOMES NECESSARY TO REPLACE SECTOR 4/5;
ANDE CTR (INSTEAD OF DB=8BNK)_TARG BNK w2310 AND INSERT 2L AFTER
2311 TO EXCHANGE CTR AND DB=BNK Tn COMPLETELY FIX THE PROBLEM,

4l 2374~7 USED Bv DSG2 PATCH, INcL SECOND PARITY SEC «/5%

PM



PAGE &S

2278
2275
2277
2278
2279
2280
2281
®282
2283
2284
e28s
228s
2287
2288
2289
2290
229}
az29e
2293
2294
2298
2296
2297
2298
2299
2300
2301
2302
2303
2304
2305
2306
2307
2308
2309
2310
2311
2312
2313
23l¢
2315
2316
2317
- 2318
2319
2320
2321
e3ae
2323

232¢
232s
2326
2327
2328

ADDRESS

2400
2401
2602
26403
2404
2405
2406
2407
2410

2411
26412
2413
2414
26418
2416
2417
242n
2421

242>
2423
2424
242%

CONTENTS

‘3TATYTTTI6N

025377/5777
24337774777
02722221737
37302302705
26777527477
162177577177
25766132711
25213357335

36327377417
02766002433
02167777360
37302211744
23767777302
26626142527
37766102441
24602362672
31726133077

31761637777
36137777316
16764777760
36764717778

LAB

t ¢ 8 & TS C T & BC

»
&24n0
LLBy

s & & T & s

TN
OO0

PCL1

T ® %

PCLy
PCLe

RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FRI,

SECTUR 5

LLBL, SCAL, PCAL, SXIT, EXIT

IXIT/PCN/LOCK/ZUNLK

NDISP/P3DB/PSER

SUBROUTINESS STMK, CLAB, SSEG, Puwk

HALT, PAUS INSTRS) STOP, wAalT, SYSH ENTRIES

LBk

LOAD LABEL$ PADD = N 3 CIR(8:15)

PL - ADD AUS ROP
PADD ADD RLZ SP3
STA ApN RRZ SPO

READ STTL AT PL
SP3(0:T) N
1SOLATE SEGW FROM STa

PADD JSB PSHM §P2 SR4 SP2.NJ EMPTY ONE TOS REG
JSB CLaB S§P) UNC SPl.0) CHECK STTL
OPND ADD sF1 pPOS SF1J EXTERNAL LABEL?
UBUS ADD PUSH NEXT YES} PUSH LAbEL, DONE
SP3  JMP  ClLap NEG STTVICLA2) IF ILL LOCAL LaL
SP) SP3 lOR PUSH FHA NEXT FORM AND PUSH EXT LEL, DONE
SCAL, PCAL
LABEL ON TOS IF Nu0, ELSE AT PLeNt PAND = N 8 CIR(8:15)
SCAL PATH: PCLO IF N=0, PCLY, PCL2» PCLS
PCAL PATH!{ PCLO IF N=0, PCL}, " PCL3 IF EXTERNAL, PeLa
FETCH LABEL, EMPTy T0S, CHECK FOR STACK OvFL, IF PCAL STMK
PB CAD sPN  SF2 SCAL$ SF2y SP0 . =PB=1
PADD JMP  PCLO ZERN JMP IF N IS ZERO
PL PADD SUB nUS  ROP READ LABEL AT PL=N
JSBR  PSHA SP) SRNZ $Pla0§ EMPTY TOS REGS
z SM SUR HBF 2<5M OR WRAP ARQUND?
OPND JMP EXy1 RC Fl RC.LABELS STOV(EXLIL) IF YES
JMP  PCL2 Fa JMP IF SCAL
STA JSB STMK D uNC RD.STA$ STMK
RC JMP  PCL3 sP? NEG SP2.LABELS JMP IF EXTERNAL

ALL RUN INTERRUPTS, SCAL, PCAL AND I/ErIT GO THROUGH PCLS
RC (OR UBUS IF PCL6)=LABEL (DP}), PD=RSTA, IF F)} PON, IF F2
I/EXIT AND RA=RQ RB=RS, FETCH RETURN INSTR, CHECK BOUNDS ON

AND SET P, SET STa, TF PON CHECK PESTART ENMB, IF I/EXIT SET Q,S,

{OR #&),

RC ROMN
UBuS PB ADD
PL UBUS UBNT
SPO PB UBNT

037777
BSPO RNP

MASK LABEL ADDR
READ INSTR
CHECK BROUNDS

AUG 13,

1970,

2108

PM



PAG

2329
2330
2313}
2332
2333
2334
2335
2336
2337
2338
2339
2340
2341
2342
23643
2344
2345
L2 1]
2346
2347
2348
2349
2350
2351
23%2
2353
2354
(2 2]
2383
2356
hoo
2357
2358
2359
2360
236)
2367
2363
2364
2365
2366
2367
2368
© 2369
2370
23N
23re
2373
2374
2378
2378
3717
2378
2373
2380

E 46

WARNING

WARNING

WARNING

(

(

ADDRESS

2426
2427
2430
2431
2432

26439
2434
2435
2436
2637
2640

8) owue
2441
2442
2443

2444
8) Y}
2445
2646
8) HHe
e4at

- 264S9
245)
2452
26453
2454

2455
2456
2457
e4by
2461
2462

24613

CONTENTS

37416777778
30506142755
33437567777
21437757777
32477751777

37302201732
37777657377
31762301744
23767137762
3u626362417
302063062527

TUS LOAD NAME

31646132711
20217777435
24606302427

3676751756n

TOS LOAD NAME

33767507776
17206303011

TOS LOAD MAME

361376V7310
02762011744
24317717764
3020230175)
37416777575
01477757777

37762301744
aiiirrtrrry
23767117776
37766212455
21771717774
02647777476

37127157774

LAB, RBUS SBUS FUNC SHFT

*

PCL~

L]
L]
L

SPO TNC
R JMP
RA apn
Q ADD
RB apn

PW>

STOR SPEC SKIp

f ]
5TAa
[

0
SM

FETCH LABEL FROM TOS FOR S/PCAL

JSB
ann
Js8
CAD
JMPp
Jmp

2z SM
’D
RD

PUSH RETURN aDDR FOR SCAL

IS ~LD NAME BEFORE

PCL~

& & &

L)
SX1v

PUL
PSwma

PCL1
EX11

sP1

rC
pDUSH

POP

cFe2

-N

POP

PRECEDING P(SH,

RC JMP  CLa» RB
sSPy P arn PUSH
STA JUMP  PCLS wD
SXI1T
ENTER WITH SKR>al, PADD =
PL PB suB
IS ALD NAME BEFNRE PRECENING PUSH,
UBuUS RA sun
SBUS JMP  BNNV PUSH

1S ALU NAME BEFORE

PRECENDING PUSH,

COMMENTS FRI, au6 13,
SET ¥

Fl STALRDY JMP IF PON INT

Fe SET Q3 IF NOT I/ZEXIT

NEXT REPLACE @, DONE

NEXT SET 9, NONE

SHZ SPlaly FILL A~ TOS REG

SRL2 S.S=1, LABEL NOW IN RD

UNC EMPTY T0S KEGS 1F SR was »1

NEG £>=5M4] AND NO wWRAP AROUND?

UNC YESY FINISH LIKE S/PCAL o

UNC MOt REPLACE LAREL, STOV

PNP OR INCN

NEG STTV(CLAP?) IF EXT LABEL
PUSH RET ADDR=(NIR+1)P=PR-]

UNC NOW HC=LAW3EL, WU=STA, Fp=o

=CIR(B:15)

NCRy BNDV IF PP

POP OR INCHN

CRRY HNOV IF RET 4DDR<PL=PH

UNC KEPL ADDR TF 8HOV (CTR=()

POP OR INCwN

RO L] DD RSPH RNP  SRZ FETCr RFT INSTR§ SRz0?
PAND JSAR PSua 425 NOy EMPTY TO3 IF N&>O
PADD SM ADD SR SPlaNEW SM=SMaN
RD JSHB  BNOC PUSH UNC REPL ADDR, CK NEw S
SPO ING -} POP CELETE anpr, SET P
5P apn oM NEXT SET SM. DONE
ExIT .
ENTRY AT EXIT, WITH PADD = N = CIa(8:15)
JSH  PSu4a UNC EMPTY 105, START EXIT 4G&LIN
Q ann ASP1 ROS READ DU, 5P1._Q
UBUS SM cap NCRY LPSM?
JMP  EXT(n SRN7 YESE EMPTY TCS,y START OVER
Q ROM 1777174
JBUS PADD SUR o8 sF1 RB_Q=N=4 (RET S), S¢]
FISEXIT, NF1=IXIT WwHICH USES EXIT FROM ExI)
SPl=n, RBzRS, IF IxTT RA=RQ, IF ExIT OPNDzDQ
S.Qy FETCH RSTA4DP,Y FROM STMK, 0D1SA4BtLEt &XT INTS, CK RSy+RQ FOR

STOV, IF EXIT RA.RO AND CKX RS,RU FOR STUin, IF USER EXIT CK RSTA,

SP1 can

nSPO

ROS

NF 1

READ RET STA

1976,

2106 PM
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2381
2382
2383
2384
2388
2388
23ar
2ass
238%
23%o
2391
2392
2393
2394
2398
2396
23vy

2398

2399
26400
2401
aane
2603
2404
2408
2406
2407
2408
2409
2410
aasll
2412
24123
24146
2618
2416
2417
2418
2419
2420
2421
242e
2422
- 2426
2425
2426
2427
2428
2429
2430
243
2432
2433
2430
2435

ADDRESS

2464
26465
2466
26467
2470
2471
2672
2473
2474
2478
2476
2677
2500
2301
e502
2503

2504
2508
2506
2507
2511
as1)
2512
2513
2514
2515
, 2516

2517
25820

2521
2522
2523
2524
2525
2526
2%27
2530
2531
2532
253y

CONTENTS

26667777054
01477777777
32767537762
33761521762
37306362527
3712737177%
26606192476
22767537772
22767527773
30766123120
371273777178
26637777777
30837537777
24763122770
37766203117
24501737777

303177/4777
16771600100
16137770177
26557777457
247633/4410
16766002423
31762302712
30777527177
37766203117
35773377311
25606122427

02537767457
30502302677

37731720001
30761410376
31766382762
35766123122
01766003123
373461063067
37731717401
04361400020
37766302762
01766013067
37731744001

LABy

EXI2

EXIn

£ T &SR

% & T 0

EXIn

EXIn
EX1ln

EX)y

RBUS SBUS FUNC

SP1 OPND suB

SP1  ADD

z RB  SuB
z RA  SUB
N

SPO CAD
OPND uUMP

RB oe suA
RA ]} sug

RD JMP

SPO CAD
OPND ADD

RD ADD

RD STA  XOR
JMP
STA ROMN

OPND=RX, RC=DP,

STOR SPEC SKIp

SHFT
RA CLSR
sM
NEG
POS
EX11 sP} UNC
RSP0 ROS
EXI3 RD NF 1
NEG
POS
STUN POS
BSPO ROS
RC
SP3 NEG
SLy POS
TRR& NPRy
STA 137777
RDESPI=RSTA

COMMENTS

IF EXIT RA_G=DQy SR.O

SM_G

RS»Z?

NOY RQ>Z7

YES) SP1.0y, STOV

READ DP

RD.RSTA} JUMP IF IXIT

DB»RS?

NO, DB>RO?

YESy STUN IF GOING TO NPRVY

READ RET X

RC.DP

SP3A.RSTA

USER CANNDT EXIT TO PRV
OR CHANGE EXT INT BIT

0OISABLF EXT INTS SO THAT
ANY PENDING INT OCCURS
IMMEDTIATELY AFTER I/EXIT

1IF EXTERNAL I/EXIT SFT UP SEG, CHECKING FOR NPRvV STA TQ PRV SEo,

ARS AND TRACE,

RD ADD

UBUS ROM

UBUS ADD

OPND AanD

RD STA XOR
uBuUS JmP

RC Joa

RD ADD

JMP

RC sP2  I0R
SP3 JMP

TRACE, ABS, STTV,
TyA  ROTARGET SEGY,
FROM I/EXIT,

FINISH AT PCLS

RRZ
LR2
RR2
PCL®
SSEG
TRPG

PCLS

sP1

RSPO
X

RD

SP1«>0,

000100
ROA
CF1
sF2
ZERN
UNe
POS
NPRY
HAF
NF 1

(FFTCH INSTRy SET STA,P,W,S8),

ISOLATE SEG #

READ CST PTR AT 0 IF
SEGr«192, ELSE AT )

CF134 RESTORE X

sFet 1/7exIT TO SAME SEG?

YESy FNSH LIKE PCAL (RC ON

SET UP SEG \  URUS)

STA OR CST PRV?

YES) NPRV CAnN'T ExXIT TO PRV

TRACE OR AHBS (NF2 IF aBS)

RN.RSTA$ NO, FNSH LIKE PcCaL

CSTV AND STOV SySH CHECKS (F1=PON),
NF2=ABS) FALL THRGH
ENTER AT EXIR FROM PCAL/INT

SYSHI SEGH<2 OR
ABS ON I£S

STTV RD=SOURCE SEG#, SP1s03 ENTER AT EXI9 SEGN<R
CSTV RDsTARGET SEGH, SP1=20, SP2>=03 ENTER AT Ex10 SEGW<2
STOV SP1z03 ENTER AT EXI) ON 1CS
PADD ADD sP3  CF1 UNC CF13 SP3 . PARAM 3 N
RD  JSA STMK STA UNC SET NEW STA AND
STHMK IF T,A FROM PCAL
ROM P2 120001 TRACE LABELE32,1
RD ROMN 0376 NERO SEG# IN RD
JMP  SYSH UNC SYS HALT 1F SEGM<2
SP2  JMP CSTV POS JMP IF CSTV (SP1=0)
SPL JMP STTV ZERO JMP IF STTV
JMP  INTS ¢TRL Fe CTR-v} TRACE IF NOT ARS
ROM sPa 117401 A8S LABEL=31,1
CPX1 ROMN ATRH €020 ZERO CTR-0} SYS HALT IF
JUMP  SYSH UNC STOV OR ABS ON ICS
SP1  JMP INTS NZRQ ABS TRAP IF NOT STOV
ROM sP2 114001 STOV LABEL.2411

FRI, auG 13,

1976,

2106 PM



PAGE 48 ADDRESS CONTENTS LAB| RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FRI, AuG 13, 1976, 2106 PM

3436 2534 16526303020 UBUS uMP INTO sP3 UNC PARAM_LABEL

2437 . ,

2438 @

3439 L] IXIT

2440. o PADD=CIR(12115)3% ALSH ENTRY FOR PEN, LOCK AND UNLK

2441 - 3

2442 2535 02766012616 IXIr PADD JMP PCN . NZRo JMP IF PCN, LOCK OR UNLK
2443 #

24446 » IXIT EXECUTED ONLY ON THE 1!Cs, BY INTERRUPT PROCEDURES

2448 [ OR THE DISPATCHER, FOR INTERRUPT PROCEDURES! IF REDISPATCH

26446 “ REQUESTED (QI)(0)=s1, IF DISPATCHER INTERRUPTED (@) (0)=1

2447 @ AND Q¢>Ql, IF PSDA (Ql=18)<>0n,

2449 o

2449 o tl1) DISPATCHEK LAUNGH OF 4 PROCESS

2450 ® (2) INTERRUPTED PROCESSy RETURN TO PROCESS

243) # (2A) INT PROCs, REDISPATCH REQUESTED RUT PSDs SO RETURN TO PROC,
2432 o (3) INTERRUPTED INTERRUPT, RETURM TO INTERRUPT

2433 o {4) INTERRUPTED NISPATCHER, RETURN TO VUISPATCHER

2454 3 {4A) INT DISP,, REDISPATCH REQUESTED BUT PSDH S0 RETUKRN TO DISP,
2495 L {5) INTERRUPTED PROCESS, REDISFATCH REWUESTED SO ST&RT DISPATCHER
2436 # (6) INTERRUPTFD DISP,, REDISPATCH REQUESTED SO RESTART DISRATCHER
24%7 “

2458 » DETERMINE IXIT TYPEI IF FROM EXTERNAL

2459 » INTERRUPT (SEG>1 aND NOT IN DISPATCHER) SEND RIL,

2460 o STMK ELEMENTS ACCESSED FROM MEMORY EVEN IF Q>SmM,

2461 ® IXIT PATHS: (1), () Ix1e Ix1a4

2462 # (2R) IX16 Ix1e IXla

24623 ® 3) IXI3 1XIl4

24646 - (4)y (A IX16 IxI3 Ix14

2465 4 (5)416) IX16 Ixla

2466 *

2467 2538 21117777777 Q ann #SP1 ROS READ D@, SP1_Q

2468 2537 213317777173 e} RO &Py 177773 SPOlmb

2469 2540 37351600010 ROM CTRL 000010 CTR.H

2470 2541 04723407056 UBUS CPX]1 AND SP2 CLSR ZERn SR.0} IN DISPATCHER?
2471 2542 37766302554 JMP IX12 UNC YESS LAUNCH PROC,ASSUME PRV
2472 2543 24521600376 STA ROMN <P3 000376 tLSE SP3_0 IF SEG<2j SPa=g
2473 2544 14177777778 SP0 CTRL ApD RUS ROS READ DEVICE# AT Q43

2474 2545 26606293117 OPND JMP TRP& RD NPRy RD.DGy IXIT IS PRV

2475 2546 25766002552 SP3  JMP  IXI1) ZERn JMP IF SEGK2 (NO RIL)
2476 2547 26531302000 OPND ROMI SP3 102000 FORM RIL CMD

2477 2550 37762351724 JsB lopa UNC SEND TO DEVICE (CTR<>»0)
2478 2551 064766006305% CPX1 JMP INT4 BITA JMP IF EXT INT (SP2=0)

. 2479 2552 30766132601 IXIy RD JMP  IXTA NEG JMP IF RET TO OR START nISP
2480 2553 16766012572 UBUS JUMP  IXt3 NZRN JMP IF RET TO INTERRUPT
248] “ .

2482 L4 (1) (2)s(2A)1 GO TO PROCESS? SPO=nlI=5, CTR=H

2483 ® SET SeBNK,Q,0L,Z FROM QI~, CLEAR 1CS,DISP FLAGS

2484 o

2485 2554 37176777175 IXI> SPO INe ays  ROA READ STACK Db AT Qle~g
24886 2558 37731600030 RO™ sP2 000030 r FOR CLEARING 1CS,DISP
2487 2556 3717717717178 SPO apn HUS ROA READ STDB~BANK

2488 2557 266377717777 OPND anp RC 5AVE STDB

2489 2560 37127377175 SPO caD ASPO ROA READ DS AT QI=6

2490 2561 26157777617 OPND 4DD SBR 5 SET Se=HAaNK



PAGE

2491
2492
2493
2494
2498
2496
2497
2498
26499
2300
2301
2502
as03
25006
2508
2806
2507
2508
2809
2510
2511
as1e
2513
2sle
2515
2518
2s17
2518
2519
2520
2521
2522
2523
2524
2528
2528
a23e7
asas
2529
2530
2831
25632
2533
2534
2535
2536
asy7
2538
2539

2840
2541
2542
2343
2544
2545

49 ADDRESS  CONIENTS
2562 3712737717S
2563 267777717
2564 16431777776
2565 37167377175
2566 26717777772
2567 3977777037
2570 21117777777
2571 26257767771
2572 301777/3639
2573 01651777774
2574 26667777774
2575 01176777777
2576 16176777777
2577 261877/7417
260n 26446302467
2601 05176774177
2602 37731600027
2603 26177777177
2604 16677777137
2605 16651600002
2606 26766122572
2607 39167777173
2610 21763017773
2611 26766012554
2612 26766012572
2613 33117777157
2614 37177777437
2615 01426362575

LAB RBUS SBUS FUNC SHFT $TOR SPEc SKIP COMMENTS FRI,
SPO ~ CAD B8SPN ROA READ DDL. AT Ql-7
RC OPND ADD .S=2 (SAVE 4W STMK
UBUS ROM Q 177776 IN CASE TRACE OR A3S)
SPO CAD AUS ROA READ DZ AT QI=8
RC OPND ADD r. SET UL
SP2 ADD cePX CLEAR ICS)DISP FLAGS
Q ADD ASP]l ROS READ DR, SPl.Q
RC OPND aDD b4 UNC SET 2, SKIP NEXT LINE
L IX12 1S MODIFIED AY A PATCH (AFTER SEC 0«7 TO PROPERLY
# COMPUTE PARITY)e =1 STORED AT Q.13 WHENEVER IXI2 IS ENTERED,
* THE OVERLAY OF 2557 CAN BE DONE IN LINE, AND THE THIRD PARITY
" LINE REMOVED IF SEC 4/5 IS5 RERLACED.
L)
#* (3)1(4)ytaA); INTERRUPTED INTERRUPT} RD=DQ, SET OPND=DQ():15)
#
IxIs RD RD ADD SR gUS OPND OPND_DR(111H)
L)
* (1)9(2) 5 (2A) 4 (3)y(6),(4A)s SEY RETURN QS IN RA,RBj SP12Q, OPND=DQ
L
SP1 ROM RB 1777174 RA_WU=4 (RS)
SP1 OPND SUBR QA RALQ=DG (RQ)
@
» (1) 9 ()9 (2A) 3 (3) 9 {4), (4A) ) (S),(6)3 SET DB=BNK,DR FROM (W+1),(Q+2)
L) FINISH LIKE EXIT (SET UP RET SEG,STA,X) EXCEPT NO BOUNDS
L CHECKING ON RETURN Q@ OR S8, SP13qQ, RA=RQ, RB=RS§, NF1
#
IX1g SP1 INC =y§ ROS READ DB-BANK
UBUS INC nys ROS READ DA
OPND ADD sBR 0B SET DBR=BANK
OPND JMP  EXT1 DR UNC S5ET DB, FINISH LIKE EXIT
@
o (2A) y (4) g (GA) 4 (S),16)1 REDISPATCH REQUESTED OR RETURN TU DISPATCHER
[ SET DISPATCHER FLAG, RQy RS ASSUMING (5) OR (6), KEAD (QI), AND 1IF
#* NECESSARY {(QI=18), To DETERMINE PATHS: IXI2.(2A4), IX13.(4),s(4n),
° IXI4_ (5),(6) AND Q. 5P1.QI, (QI).0,
“
IX1e MoD INC RR7? BUS ROA READ QI ADDR
ROM sP2 000022 SP2.18
QPND ADD RUS ROA READ (QI) .
usus ann RA SLFG SET DISP, RA_QI (RQ)
UBUS ROM RB 000002 RB.QI+2 (RS)
OPND JMP IX13 POS JMP IF RET TO DISP
RA SP2 Sus BRUS RUA READ (QI-=18)
RA Q XGR NZRQ 0=Ql?
OPND JMP IXy2 NZRO YESS RET TO PROC IF PSOLR
OPND JMP IXt3 NEZRO tLSE RET TO ISP IF PSLR
RA ADD ASP] WRA ({RE)START DISPATCHER
ADD BUS DATaA SP1.QI, (Q1).0
SP1  JMP IX14 © UNC Q.QI NOW SINCE VISP SET
#
]
# PCN/LOCK/UNLK
[4 PUSH CPU#/LOCK/UNLOCK RESOURCE
@ PADD = CIR(12115)s INITIAL ENTRY AT IXIT
@

AUG 13,

1976,
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2546
ase7
2548
2549
2550
2g51]
2552
2553
2536
2558
2356
2587
25588
2559
2560
2561
2562
2563
2564
2565
2566
2587
2568
2569
2870
2571
2872
2873
2574
287s
2876
2577
2578
2879
2%80
2581
2582
2583
25846
25885
2586
2587
2588
- 2589
2590
259
29592
2593
2594
2595
2598
2597
2598
2s99
2600

ADDRESS

2616

2617
2620
262)
2622

2623
2624
2625
2626
2627
2630
263}

eé3a .

2632
2634
2635
2636
2637
2640

264)
2642

. 2643
2644

2645
2646
2647
2650
2651
2652
2653
265¢

2655
2656
2657
2660
2661
2662
2663
2664
2665
2666
2667

CONTENTS

05355133304

31762221737
37766263117
14355143317
16217756777

37177777126
14721200007
26317447377
37766102623
14762407774
3776214264
37177547146
14173367434
37177757437
24777532777
37766302762
01766000564
207711777777
37766362764

35177777037
37177707057

08176714177

" 04341600030

37311777756
26137777178
35766032656
01167777158
37171700000
26777417737
14766003024
37777757717

007777/3377
37177567158
26176757437
37167047436
01167767178
26777757717
16766002762
15777457737
37766302670
01167777155
37177767437

LABy

PCN

LCK;

¢
(2]
X
v

sz &

ISe

E ]

PSDe

RBUS SBUS FUNC SHFT
PADD MDD CRS SR3%
JSB PSHM
JMP  TRPS
CTRLL. CRS SRy
UBUS ADD RRZ
X ADD
CTRL ROMX
OPND ADD
JMP LCK1
SP1 CTRL CAND
JSH#  LCKa2
X apn
SP1 CTRL IOR
ADD
STA aApn SL13
MR SYSH
SP1 JMP  NOp
P "ROM
JMP  Pays
SP2 Anp
ADD
DISP/PSDB/PSEB

STOR

CTRL

CTRL
PUSH

RUS
SP2
SP1

aus
aus
RUS

RUS
»Us

SPEC SKIp
HBF NEG
SR&
NPRv
HBF Fl
NEXT
ROSA
¢00007
LBF NSMg
Fe
2ERN
Fl
WRA F1
DATA UNC
DATA NEXT
NEG
UNC
ZERn
177777
UNC
ChL
cMl RSB

COMMENTS FRI, AuG

S$F1 IF LOCK OR UNLK}

CTR _ 2 OR 3, UR &4 OR §
EMPTY ONE TOS REG IF PCN
PCNyLOCK , JNILK ARE PRV
CTR=]l OR 23 SF1 IF UNLK
IF PCN TOS.CPU#1 OR 2, pONE

READ (x), (X) o =]

SP2.5 IF CPU®2 ELSE &
SPl(X)

KEAD (X) AGAIN IF =]

IF UNLK INT OTHER MODS
REQUESTING RESOURCE IF ANY

*OR?
DONE

(X)a(X)
(X) =0y

LOCK ] CPU#

UNLK}

SYSH IF EXT INTS DISaBLED
DONE IF (X)=Q
ELSE TKY LOCK AGAIN

AFTER INTERRUPT

CRLLOTHER CPU'S MODs
(S IF CPUd#2 ELSE 6)

REQUEST RE-DISPATCH/DISABLE/ENABLE DISPATCHER

INITIAL ENTRY AT XCHNj;

SP2 = PADD = CIK(12:115)

TO ENTER DISPATCHER, INTERRUPT HanDLER (INTL) USED TO

SET UP ICS THEN IXIT RPATH

MOD
cPX1

UBUS OPND
SPg
SPO0 SP1

OPND
CTRL

CIR
SPO
OPND
usus
SP0 sSP1
OPND
UBUS
CTRH

SP0 SP1

INC

ROMN

ROM
ann
N
suB
ROM
apD
JMP
ADD

ADD
60D
INC
CAD
Sun
ADD
JMP
ann
JMP
suB
ADD

RR7”

PSnE

INT)

SR

SY3H

PSna

AusS
CTRL

SP1
RSP0

BUS
RUS

RUS
RUS
21V
AUS

BUS
AUS

(5) FOLLOWED.

R0OA
000030
177756
ROA
oo
WkA
-100000
CCE NZRo
ZERO
cc6G  NEXT
LBF
WARA Fe
DATA NEXT
DATA NSMF
ROA UNC
CCG  NEXT
ZERO
CCE B8ITs
UNC
WRA
DATA UNC

READ Q1 ADDR
CTR NZRO IF ON [ICS

(O Ics IF IN DISP)
SP1 . ~18
READ (QI=l8), SPO_Wl=-18
JMP IF PSDE OR PSEB

(QIV 100000
IF (Gl=18)=0 AND NOT ON

I1CS THEN START DISPATCHEW
CCE IF STAKT DISP, ELSE ©CG

SFe 1F PSEB, ELSE PSDR
PSDB}) INCR (QI=18), DONE
PSEBJ DECR (QI=18)
READ (QI) IF (QI=18)

WAS ] OR 0, ELSE DONE
SYS HALY IF (QI-18) wAS o
SET CCE

WMP IF NOT IN DISPATCHER
CLEAR ANY START DISP,
REQUESTS, SET CCG, DONE

13,

1976,

206 PM



RAGE 81

2601
2602
2603
2604
2605
260%
2607
2608
2609

aslo.

2611
aele
2613
2614
2615
a61s
2617
2618
2619
g62n
2621
2622
2623
2624
2625
2626
2627
2628
2629
2630
263)
2632
2633
2634

2638,

2636
2637
2638
2639
2640
264)
2642
2643
2644
2645
2646
2647
2648
2649
2680
265]
2682
26853
2654
2688

ADDRESS

2670
267}

2672
2673
2674
2675
2676
2677
2709
2701
2702
2703
2704

2705
2706
2707
2710
271y

2712

2713
2714
271s
2716
2717
2720
2721
arag
2723
2724
2725
2726
2727
2730
2731
2732
2733
2734
273s
2736
2737

CONTENTS

26766132653
37777757717

231767777157
37171771426
23471600004
16137777787

21167777436

23437777777
37127377155
24177777437
20337777777
3716737775%
36167307435

35167777360
26777716777
35767937776
371777707777
2460630252]

24761777400
16617777774
26137711177
37736437775
01311777500
16766003122
01777772774
16137777178
26767117774
37306302522
37316777775
16136777177
267312€0000
16761607777
16777772776
37227377776
371767771758
26157777217
35777522437
30611300000
37167377154
35177537437

Q% % =38

v e T 0

w
m
D

LAB, RBUS SBUS FUNC SHFT STOR

ORPND JMP Dsr2
ADD

STACK FOUR WORD MARKER

SM  INC RUS
X ApD BUS
SM  ROM sM
UBUS ADD BSPO
UBUS Q sus aus
SM  ADD Q
SPO CAD . RSP0
STA  apn AUS
P ADD sPO
SPO caD RUS
SP0  PB  CAD pUS

SPEC SKIP

NEG
£CG  NEXT

WHS
DATA
000004
WRS
DATA

WRS
DATA

WRS
DATA RSB

COMMENTS

TEST START DISP. IF
REQ$ ELSE SET CCU, DONE

PUSH X
SM_ADDR DQ

RPUSH DO
QA.ARDR DQ

PUSH STA

PUSH DP, RETURN

CHECK STT LENGTH FOR LABEL FETCHES AND RETURN LABEL,
SPl=0, SP23STT#, OPND=s(PL)3 LABEL AT PL=-STT# RETURNED InN OPNOD,
VARIQUS INSTRS ENTER AT CLA2 WITH SPl=g IF STTV DETECTEU,

PL SP2 SuR PUS

OPND ADD RRZ
UBUS SP2 SUB
ADD
STA JUMP  EX19 ®RD

ROP

NEG
RSH
UNC

READ LABEL AT PL~STT#

LENGTH>=STTw
YESy RETURN
ELSE RD.STA, STIV(EXI9)

SET UP CODE SEGMENTS, CHECKING FOR 0<StG#<=CSTL, PB,PL SET,
F2.NOT(ABS), NSTA ( =STA WITH NEw SEGW AND M IF SRy OR CST M)
RETURNED IN RD, AMRT.LENGTH/4 RETURNED IN SP2., ENTER WITH

SP1=SEG#, SP0=0 OR 1, OPND={(SPO)=CSTR}

STA ROMN
SP1 UBUS 4pD RD
OPND ADD £SPO
SPoO INC sP2
SP1  ROM &P1

UBUS JMP  CSTV
SP1 SP1 Apnp SL)

SPO  UBUS ADD RSPO

SP1  OPND CaD
SJMP O EX10 gP1

SPO ING sP1
UBUS INC RSPO
OPND ROMI sP2
UBUS ROMN

UBUS UBUS ADD  SL1

uBuS CAD PL

SPO INC HUS
OPND ADD SBR
SPe2 ADD SL1
RD ROMI RD

SP1 cAD BRUS
SP2 ADD BUS

177400

ROA
00D
177500
2ERD

ROA
NCRy
UNC

ROA
020000
007777

ROA

PB

cF2 POS
100000
WRA

DATA NEG

RANK1 RSA WITH PBLOPND,

RNDL.STA WITH NEW SEG#

GET CSTL

1F StE6rc192, SP2.1

ELSE SP2_2, SPl.%EGs~192
SEG 0 AND 192 DON'T EXIST
SEGH # 4

READ AMRT=LENGTH/4

SEGR > CSTL?

YESS SF1.0y CSTVI(EX]0)

READ BANK
SAVE AMRTwLENGTH/4, SET R

SAVE LENGTH=]

READ ADDR
SET PB-BANK
CFe

NSTA PRV IF PRV OR M SET

SET R IN CST ENTRY

FRI, AUG 13, 1976,



PABE 52

2656
2657
2658
2659
2660
266]
2662
2683
2664
2665
2665
2667
2668
2669
2670
2671
267
. 2673
2674
2675
2676
2677
2678
2679
26E0
266}
2682
2683
268
26E5
F-4-1-3.)
2687
2688
26869
2690
2691
26¢%2
26%3
2654
2695
2696
2697
2698

ADDRESS

2740
2741

2742
2743
2744
2745
2Th6
2747
2750
2751
ers2
2783
2754

2755
2756

2757
2760
276}
. 8762
2763
2764
2765
2766
27167
27170
2771

CONTENTS

26237777400
26787707777

37157777017
057767714477
16176777177
37731721401
26176777177
16177717157
06177707437
26766022765
371511700000
16777773037
35526303033

06761410004
317177157777

37766253117
20411777777
19361120600
15761200640
15763366036
37766203117
3735760776)
37762301744
37772377717
37770327777
0436633001

LAB

VE & 88X

RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FRI, AUG 13, 1976, 2:07

SET PL AND F2 IF NOT ABS
PB_ADDR, RETURN

PL OPND ADD RPL sFe
OPND ApD F8 RSB

POWER FAIL AND POWER ON INTERRUPTS) SAVE FF [F PWF,
ABS~BNK.0y Fl.l» READ (ZI+1) AND STORE CPXR2 AT ZI+l,.
IF PwF RETURNJ ELSE STA.100000, E¥IT YU wAIT IF HALTED
WHEN PWF OR SET UP PON INTERRUPT 1F RUNNING WHEN °PwF,

ADD SBR aBS ABS=BANK_O
MOD INC RR2 sF1 SF1
UBUS INC BUS ROA READ 21
ROM sP2 121401 PON INT LABEL=39,1
OPND INC - AUS ROA REWD (Z1+1)
UBUS anrn RUS WRA VIRITE CPx2 AT Zl+1
CPx2 ADD RUS DATA RSB RETURN (F PwF
OPND JUMP CPRS EVEN HLT IF HWLT WHEN PWF (SRzn)
ROM sSTA 100000 CLR ITRoC,CC
UBUS ADD SR} cCPX SET RUN
SP2  JMP  INT2 sP3 UNC PARAMILABEL ]} TRAP

CHECK AUTO RESTART AFTER SETTING 1P PO~ INT PROCEDURE

RUN IF RESTART ENABLED
ELSE STOP (PON IS PRV)

CPX2 ROMN N00& NZRO
ann NEXT

HALT, PAUS
SPECIAL CONDITIONS RESULTING IN HaLT ENTER AT ST0P, WAIT OR SYSM

JMP  TRpg NPRv HALT INSTR IS PRV
P ROM ) 1777177 "ECR P
CTRH ROMX CTRH r60n POS XOR(T,6) ALWAYS POS
CTRH ROMX 0006840 XOR(748,10) 10=3YSH
UBUS CTRH XOR Swalh oCPX UNC RESET Pan, SET HMLTHOPT SYSH
JMP  TRp& NPRy PAUS 1S PRV
SR £0D nTRL SRZ CTR.SR
JSR  PSua UNC EMPTY TOS REOLS
RERC
PNLR TESY DISPLAY REGS UNTIL INT
CPX1 JMFP IR aTRH UNC CTR.CPX]1(9) FOR HMOD PwF

3L 2774«6 USED By Ix12 PBTCH, INCL THIRD PARITYy SEC 4/B5

FM



PAGE 53 ADDRESS CONTENTS LAB| RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FRI,» AUG 13, 1Y76, 2107 PM

2699 [ SECTOR 6

2700 L4

2701 # INTERRUPT PROCESSOR

aroe L4

aro3l “ INTERRUPTS DETECTED BY FIRMWARE OPTION TEST ENTER AT IRD OR IR,
2704 " HARDWARE DETECTED INTERRUPTS ENTER AT IR (VIA LOC 3),.

a2708% ® FIRMWARE DETECTED BOUNDS VIOLATIONS ENTER AT BNDV WITH CTR=0,

2706 L3 INTO AND INT1 ARE ENTRIES FOR ICS INTERRUPTS; SP2=LABEL, SP3sPARAM,
aror # SP1<>w»l (INTO) OR Fl®0 (INT1),» FE25CLR CONDITION (CTRLISWAB,CCPX) .
2708 o INT1 IS ALSO USED BY DISP/PSEB TO CHANGE TO THE ICS.

2709 * INT2 IS THE ENTRY FOR COLD LOAD (VIA CODE SHARED WITH SYSTEM pUMP),
2710 » AND POWER ON (VIA PWR ROUTINE),

2711 @ INT4 IS A SHORTCUT ENTRY FOR EXTERNAL INTERRUPTS PENDING

2712 o WHEN A PREVIOUS EXTERNAL INTERRyUPT IXITS,

2713 L4 INTS AND IMTY ARE ENTRIES FOR NONLICS INTERRUPTS$ SP2=LABEL,

2714 ™ SP3=PARAM, F1=0, F2aCLR CONDj INT7 USES PSHA AND STMK THEN INTS,
2715 # TRP6,STUN,STOV,DSTV,CSTV,STTV,TRP7,TRPS4,392y1 AND 0

~8716 “ ARE ENTRIES FOR SPECIFIC NON=ICS INTERRUPTS,

ary? it THE HALTY MODE INTERRUPTS aRE ENTERED VIA HMOD via IR (vIA LOC 3),
2718 L SYSH IS THE ENTRY FOR SYSTEM HALTS (DETECTED RY MICRO=CODE),

2719 “ PWR IS USED BY PWF AND PON INTERRUPTS (PON ENTERS VIA LOC 1),

arao ®

aT2) # ENTRY FOR HWw DETECTED INTERRUPTS AND INTERRUPTS DETECTEUL BY TEST,
2722 # DETERMINE INTERRUPT TYPE; P.P=] IF ENTERED AT IRD.

2723 L) EXIT TO HMOD IF HALTED, WITH SPR_cCPX2}

2724 “ ELSE EXIT TO STOP IF RUN/HALT SW OR NO RUN MODE INTERRUPTSS

2728 @ ELSE EXIT TO INT1, INT7 OR TRIE WITH APPROPRIATE CONDITIONS,

2728 [ AND (ZI+))_.CPX2 IF PWF PENDING,

arar #

2728 83040

2729 3000 20“11??7777 IRD P ROM <] 177777 WECREMENT P

2730 #

273 3001 067260231413 IR CPX2 JMP  HMOD sP2 EVEN HMOD TF RJUN FF UFF,S5P2_CPX2
2732 3002 16766142760 UBUS JMP  STOoP NEG STOP IF RUN SW

2733 3003 04521777700 CPX1 ROMN RP3 177700 SP3.CPX1(0:9)

2734 3004 16761010200 UBUS R0MX 0200 NZRn EXTERNAL INTERRUPT ONLY?
2735 3005 37726303024 JMP  INT1 sP2 UNC JMP, spPe_.0 IF YES

27386 3006 25366002760 SP3 JUMP  STNP CTRH ZERO © CTR.CPX1(9)3 STOUP IF NO RUN
arar 3007 1676614)1251 UBUS JMP  TR1E NEG INT$ ELSE JMP IF INTEG OVFL
2138 3010 143620392742 CTRL. JSR PWR ¢TRH 00D STORE CPX2 AT Zle+1l IF PWF
273% . 3011 @ab7relid2rTY SP3 REPC SL) NEG CTR=Y) TO 14,

2740 3012 16777532277 UBUS ADD SLa INCT NEG FOR CPX1(1315) ON

2741 3013 1431141777 BNDy CTRL ROM SP1 77171 NZRo SP1-CTR«73 EXT INT?

arae? 3014 37726303024 JMP  INT1 sP2 UNC JMP, sPR_0 IF YES

2743 3015 01771600610 SP1 ROM 000610 FORM LABEL

2744 3016 16737726277 UBUS AND SWaB SsP2  INCT LABEL=CTR+1,13 ADJUUST CTR
2745 3017 165377?7417 UBUS ADD SP3 SF2 PARAMz=| ABEL} F2=CLEAR INT
_aT46 L

2747 " ENTRY FOR SOME ICS AND NON=ICS INTERRUPTSS

2748 o ALSO USED AY INTERNAL ICS INTERRUPTS ENTERING ABOVE,

2749 @ ICs INT I SP1>z =4, SP2zLABEL, SP3=PARAM OR SP3_MOD#

2780 L IF SPle =1, F22CLR COND (IN CTR)

2751 * NONeICS INT:! SP1< =4, SP2=LABEL, SP3aPARAM, F2=CLR COND,

2752 * FlwOy EXIT TO INTT IF NONSICS INTERRUPT.



PABE S4

‘2783
2754
2789
2756
2Ts8v
2788
2759
2760
2761
2r6R
2763
2764
2763
27166
2767
2768
276%
2770
2771
arre
2773
2774
2778
arrs
arrt
arre
2779
2780
2781
2782
2781
2784
2785
2786
2787
2788
aren
27190
2791
arsee
2793
2794
2798
2796
2797
2798
2799
2800
2801
aeoe
2803
2804
2808
2806
807

ADDRESS

3020
3021
3022
3023

3024
3025
3026
3027
3030
3031
3032

3031
3034
303s

3036
3037
3040
3041
3042
3043
3044
3045
3046
3047
3050
3051
3052
3053
3054

CONTENTS

01776417457
05537710777
01771520004
37766383140

37762211744
37762362672
23136777757
04661600010
03177777437
37136777758
22177777437

37157777617
05116774777
04761410020
37766363045
21177777777
33766003055
16777777037
21177717757
26171300000
37766303055
01176777777
26437777117
16311777773
16176777777
26257777057
37707377777
37167377754
26167777435

LAB, RBUS SBUS FUNC SHFT STOR SPEC SKIP

ANTS

- % % 8 & & C XD

NTS

-t 3 ELEEEREEE

NT=»

INTa

LB B R Bk 2R B 2 J

SP1 INC
MO0 ADD LRZ sP3
SP1 ROM

JMP  INT?

ENTRY FOR DISP/PSEB AND SOME 1CS

CFl1 NZRO
0004 POS
UNC

COMMENTS FRI, AUG 13, 1976, 2107

CFls STT=T7? (MOUULE INT)
YESy PARAM=MQD#

USE ICS IF STT>=4

ELSE USE USERS STACK

INTERRUPTSY

ALSO USED BY ALL OTHER ICS INTERRUPTS EXCERT CLD LOAD AND PON,

INTERNAL INT! SPa=LABREL,

EXTERNAL INTt SP2=n)
DISP/PSES 1 SPa>n,

Sp3=PapAM,

Fl=0, F22CLR COND (IN CTR)}

EMPTY TO0S, STMK AND DB=BNK,DRj3 SP0.S, RA_DISP FLAG,

JSB PSHa
JSB  STuK
SM INC pSPO
CPX1 ROMN oA
RBR ADD AUS
SPO INC RSPO
DB apn RUS

SRN7
UNC
WwRS
000010
DATA
WRS
NATA

ENTRY FOR CLD LOAD AND PONI
ALSO USED BY QTHER ICS INTERRUPTS AND DISP/PSEB FROM INT1,

CLD LD, PON! SPamLnL,

SP3IsPARAM,

OTHER INTERRUPTS AND DISP/PSESB!
(Q)(0)_1 AND CLR DISP FLAG,

ELSE CHANGE TO I1CS IF NOT ON ICS (Q.wl, Z.ZI, DL. =1,
SR_0y (Q1=6)_DS, SET ICS FLAG),

S=-BNK_03 IF IN DISPATCHER

anp SBR
MOD INC RRZ 15P1
CPX1 ROMN
JMP  INT3
Q ADD rUS
RA JMP  INT&
UBUS ADD
Q AND BUS
OPND ROMI RUS
JMP  INTG
SP1 INC RUS
OPND ADD Q
UBuUS ROM SP1
UBUS INC BUS
OPND apD 7
CAD DL
SP1 CAD RUS
SPO0 OPND SuB BUS

ENTRY FOR EXT INTERRUPTS
ALS0 USED RY OTHER I¢S
EXTERNAL INTERRUPTS 1
OTHER ICS INTERRUPTS!
DISP/PSEB {

s
ROS
0029 NZRo
UNC
ROS
ZERO
cCPX
WRS
100000
UNC
ROS
S1FG
177773
ROS
GLSR

WwRS
DATA

EMPTY TOS REGS
STMK
STACK DB=-BANK, DATA
(RA NZRO IF IN DISP)
1S IN DB SET OF MCU OPS
SP0.S
STACK DB

F1zPON, F2=0, ICS,DISP FLGS CLR}

RAZDISP FLAG.

S=-BANK_Q

READ QI, SP1.5 OR 9
(ICS,DISP CLR IF CLD, PON)
JMP IF NOT ON ICS

ON ICS3 READ DQ

JMP IF NOT IN DISP

CLEAR DISP FLAG

SET Da(o) =1l

RETURN TO MEM

NOT ON ICSt READ 21
Q.ul, SET IS

SPluaWl~=5

READ STLUR AT QlI=4

2.21% CLSR IN CASE CLD
Ol - =l

QI—G-DS

(MEANINGLESS IF CLD,PON)

DETECTED BY IXITs
INTERRUPTS AND DISP/PSEB FROM INT2,

SP230})
SP2=LABEL}
spa>o,
S.Q+23 IF EXT INTERRUPT SP2._LABEL, SP3.

DB=~BNK_.0, DB_DBI, F1.0, F2_1, CTR.8,

DEVH#, STA_1400C0

PM



PAGE

2808
2809
2810
‘2811
2812
2813

2814

2815
2816

2817

2018
2819
2aa0
as21
2822
2823
asae
282%
2826
2027
2828
2829
2830
2831
2832
2633
2834
2835
2836
2837
2838
2839
2840
284]
2842
2843
2644
2845
2848
asaer
2848
2849
28%0
2851
2832
2883
2854
2655
2658
2857
26888
28%9
2860
286}
2882

5 ADDRESS

3058
3056
3057
3060
3061
3062
3063
3064
3065
3066

3067
3070
3071
3072
3073
3074
3075
3076

3077
3109
3101
3102
3103
3104
3105
3106
3107
311a
3111
3112
3113
3114
311%
3116

CONTENTS

21471600002
35766013067
11537714457
16136772776
37511740000
371673771775
26457777417
37157777417
373%1600010
26726363071

37511700000
35766122601
23176777757
25177777437
23476777777
00587777777
37187577017
14777776037

35317714777
16771600100
16137710177
35621677400
35522302712
31637570777
371777177360
35761710000
16306012520
31722352705
37731720401
aeTe613271)
16777522437
37766203067
31766002422
26626302422

FEEE NN EEEES

LAB

INT,

NT=

INTe

Ve & & & xF

CLA

RBUS SBUS
a
sP2
104

UsuUS UBUS

sPO
OPND
OPND

ENTRY FOR

PUSH SP3zPARAM TINTO MEM,

SPR
SM
SP3
SM
CIR

CTRL

SET UP NEw SEG FOR INT PRNAC AND PcALj SP2alLABEL,
SET P8,PL FROM CSTs3 1F TRACE OR ARS STA-NSTA,
IF ABS SYSH IF I1CS ELSE ABS TRAP,
TARGET LaBEL LOcAl AND IF NPRV rALLABLES

EXIT TO PCL5, WITH RC.TARGET LAREL,

SPg2
uRys
UBUS
sPe
sP2
RC
PL

sPa
uBus
RC

OPND
uBUS

RC
OPND

FUNC

ROM
JMP
ADD
INC
ROM
CAD
ADD
ADD
ROM
JMP

SOME

ROM
JMp
NG
ADD
INC
aADn
apn
ADD

ADD
ROM
ADD
ROMN
JSy
apn
ADD
ROMN
JMP
JSH
ROM
JMP
app
JMP
JMP
JMP

SHFT STOR
SM

INTS

RRZ sP3

SL1 HuSPO
sSTA
BUS
[3]-)
SBR
CTRL

INT6 SP2

SPEC SKIP

000002
NZRO

CF1

ROS

140000

ROS

SF2

]

000010
UNC

NONe~TICS INTERRURTS:
ALSO USED BY ALL IcS INTERRUPTS AND ULISP/PSER FROM INT4
AND ALL OTHER NON=ICS INTERRUPTS FROM INT7,
INTERRUPTS: SP2xLAREL, SP3=PARAM, F1=PON, F2=CLR COND (IN CTR)t%
DISP/PSEB 1
IF NOT EXT INTERRUPT STA_100000 AnD EXIT YO 1xI6 IF DISP/PSES)

SP2%0,

STA
IX16

AUS

RUS

SM

¥

SBR
SwWaB

RRY SF1
LR? BSPO
RC
SSEG SP3
LRz RC
BRUS

EX18
CLaR

sP1
sP2
sP2
CLaz

SLy

INTS
PCLS
PCLS RC

X.CIR,

100000
POS

WRS

DATA

a8s
cCPX

NF 2

000100
ROA
077400
UNC
NF 2
ROP
110000
NZRN
UNC
120401
NEG
cF? POS
NPRY
2ERN
UNC

ABS=-BNK_0y

ELSE TRACE TRAP}Y

RD_NSTA,

COMMENTS FRI, AUG 13, 1976, 2i07

SM_Q+2

JMP IF NOT EXT INTERRUPT
SP3.DEV#sPARAM, CF1

READ DB]I

CLR STAy SET M,I

READ LAREL

LA.DBI, SF2

DB=BANK_O

CTR.LG

SP2.LAREL

CLR COND IF Fe.

ClL.R STA; SET M
JMP IF DISP/PSEB
TOSLPARAM
(IN MEM FOR IXIT
RIL IF EXT INT)
X.CIR
ABS.D
CLEAR INT IF F2

F1=PONy F2=UNKN,
STMK, SYSH IF NSEG<2,
CK STT#, CK

IF STTr=0 TARG LABEL.0,
F1=UNCH, F2u0,

SP1.SEG4 FROM LABEL

READ CST PTR AT 0 IF
sEow<192, ELSE AT |

ISOLATE STT#

SP3.LABELS SET UP SEG

RCLSTTH

READ STTL IF NOT aABS

ISOLATE T,A BITS

JMP IF T,A SET, ELSE S5P1_.0

SPR.STT#, CK STTV (2C JuMP)

UNCALLARBLE, LABEL=233,)

STTV(CLAZ) IF LABEL NOT LOC

CF2% JMp IF UNCALLABLE,
AND NOT COME FROM PRV

IF STT=0, LABEL=03 FINISH
LIKE LOCAL CALL (2C JMP)

ENTRIES FOR NON=ICS INTERRUPTS NOT ENTERING OIRECTLY AT INTS,

TRP6,S5TUN?

sPa.

LABEL,

SP3_PARAMSLABEL, F1.0,

F2.0s EXIT TO INT7,

BPM



PAD

2863
2864
2863
2866
aaer
aseés
2869
2870
2871
2872
2871

2874

2878
2876
2877
2are
2879
2880
2881
2882
2883
2884
2688
2886
2887
2888
2889
2890
289)
2892
2893
2894
2895
289s
2697
2898
2899
2900
21
2901
2902
2903
2904
. 2905
2906
2907
2908
2909
2910

2911
2912
2913
2914

291%

2918

E 56 ADDRESS

3117
3120
3121
3122
3123
3124
312%
3126

327
3130
1N
.- 3132
3133
3134
3135
3136
3137

3140
314
3142

3143
3l4a
3145
WARNING (12) woa
3146
3147
3150
s
3152
3153
3154
3158
315¢%
3157

3160
316)
3162
3163
3164
3165

COMMENTS

OSTV,CSTV,STTVI SPlEg) FUNCTION SAME AS ABUVE,

F1=03 FUNCTION SAME AS ABOVE,
SOV,NEXT IF TRAPS DISABLED

ELSE CLO, SP2.LABEL, SP3.PARAM, F1l_0, CTR.0, EXIT TO INTT,

MK,

sP1
sP}
SP1
sP1
SP1

sP2
sP3

SP3
sSP3
SP3
SP3
SP3
P2

cTRL

UNC
UNC
UNC
CFl UNC
cF1
000620
CFe
UNC
UNC
UNC
UNC
UNC
114401
cF1l
cLO NEG
SOV NEXT
SRNZ
UNC
UNC

F2=2CLR COND

SP3=0y FUNCTION SAME AS ABOVE,
SP3aPARAM, F1=0,
EXIT TO INTS,

({IN CTR)

5, MODE VIOLATION

4y STACK UNDERFLOW

3, DStV

2, CSTVy CF1

1, STTVy CF1

0, UNIMPL INSTR (FLAGS CLR)
LBLEL16=2],11 NO INT TO CLR
USE USERS STKky PARAM=LABEL

s, FP DIV BY 0

4, INTEGER DIV 8BY 0

3, FP UNDERFLOW

2, FP OVFL

1, INTEGER OVFL

0, UNUSED

LBL=25,1}5 CFl, CLOy CTR_0,
USERS STK IF TRAPS ENABLED
ELSE Sov, NEXT

EMPTY T0S REGS
S§TMK

USERS STK, CLR INT IF Fp

ENTER WITH SP2=CPx2, CTRH=CPx]j S03,F2 MODIFIED,

SP3

SP3

ono
obD
160000

SFe ZERO
040000
CCPX

[e]]s]

NEG
CFe

NZRO
010000

NZRO
004000

NZRO
BIThA
BITs
8ITa
BlTs
UNC

CONTENTS LAB| RBUS SBUS FUNC SHFT STOR SPEc SKIp

»

» TRPT| SP1an,

. TRPS, TRP4 !

L]

L TRPSQE,I,O'

o INTT: SPa2sLABEL,

. EMPTY TOS REGS, ST

L]
37316767777 TRPg INC
37316767777 STUN INC
01316702777 DST. SP1 INC SL)
01316762457 CSTy SP1 INC SL1
01316777457 STTy SP1 INC
37771600620 TRP ROM
16737776434 SP1  UBUS ADD SwaB
16526363140 UBUS JMP  INT7

L]
37536767777 TRPg INC
37536767777 TRP, INC
25536752777 TRPq SP3 INC SL}
25536702777 TRP: SP3 INC SL}
25536777777 TRP, SP3 INC
37731714401 TRP. ROM
24777712457 STA Apn  SL)
16357531636 UBUS UBUS app LLZ
377771757617 AnD

-]
37762211744 INTy JSB  PSHa
377623%2672 JSB  STMK
37766363067 JMP  INTS

L)

L

o SCAN FOR HALT MODE INTERRWPTS,

L]

L
14762032742 HMOn CTRL JSB PWr
14766033144 CTRL Jmp &
35761790000 SP2 ROMN

ZEROYNZRO,NSME SKtP TESTS MADE ON T=-pUS

16535002417 UBUS CRS SL
37771640000 ROM
16776777037 UBUS INC
25766033202 SP3  JUMP SING
16766133221 UBUS JMP DUMP
35537713437 SP2 ADD SRj
25766013206 SP3  JMP COLD
35761610000 SP2 ROMN
16766013166 UBUS JUMP LREG
35761604000 SP2 ROMN
16766013167 UBUS uUMP L ADR
2576605317 SP3  UMP  LMEM
35766053172 SP2 JUMP DMgM
25766063202 SP3 JMP  SING
35766003203 SP2 JMP  EXSW
37766382760 JMP  STOP

IF HMOD PWF STORE CPx2 AT
ZI+1 AND WAIT HERE
ISOLATE CPX2(0:2)

SF2 IN CASE DUMP

SET RUNM IF aNY CPX2(0%12),
RESET PANEL FF

RUN IF CPX2(0)

DUMP IF CPX2(1)

CFZ IN CASE CcOLD LOaD
COLD LoAD IF CPX2(2)

LOAD REG IF CPX2(3)

LOAD ADDR IF CPX2(4)

LOAD MEM IF CPX2(5)

DISPL MEM IF CPX2(6)

EX SING INSTR IF CPX2(7)

EX SWCH IF CPX2(8)

DEGémi,7 IS STOP (NORMAL RET

FRI, auG 13, 1976,

2107 PH



PAG

2917
2918
2919
as20
asal

E 87

3166
Aler
3170

2922

2923
2924

292%

asee
2927
asas
2929
2930
291)
a93e
2933
2936
2935
2936
2937
2938
2939
2940
2941
2942
2943
2944
2945
2946
2947
2948
2949
2950
298]
2952
2983
2984
29883
2986
2987
2958
2959
2960
(T2
2961
2962
2963
2964
2965
2966
2967
2968
2969
2970

317
3172
3173
3174
3175
3176
3177
3200
3201

3202
3203
3204
3208

3206
3207
3210
3211
3212
3213
gla
3218
3216
3el7
3220
WARNING ( 2) +#oae
3221
322
3223
3224
322%
3226
3227
3230
323)

ADDRESS

CONTENTS

07770767777
37330377777
37766362761

37177767155

37177767178

071777867437
26317777777
35527002777
37336777778
25777402777
37327377775
37766302761

20177767317
07177767237
20616777777
377TTT57T7Y

07766003221
37851630370
37187777017
37317777437
37331641374
01116777157
37177777426
01766013213
03156774015
16766013213
37777771035

RBR CONFLICTS.

03356777617
37187777617
07301600077
16771527775
37766363520
37731722001
07761400100
37766367773
04317772054

LABy

LREn

LADR

LMEM
DME,.

SINaA
EXS.,

T % T T T XTI ERE XL

wIlTu
DUM~

COMMENTS FRIy» AUG 13,

RBUS SBUS FUNC SHFT §TOR SREC SKIP
FOK SING,EXSW.HMOD PWF)
SWCH PNLS UNC LOAD REG
PNLR SPO LOAD ALDR
JMP WATT UNC
SPO aAnD AUS WRA UNC LOAD MEM(SPO) WITH SWCH
SPO ann BUS ROA UNC DISPLAY MEM(SRO)
SWCH ADD RUS DATA UNC (SPO) . SweH
OPND ADD sP1 SP1.DISPLAY
sP2 CAD SL1 €P3 BITS8
SPO INC SPO INC ADDR
SP3  Anp  SL) BITA
SPO CAD sPO DECR ADDR
WMP WATT UNC
P aADD BUS RNP UNC EX SINGLE INSTR OR RUN
SWCH ADD ARUS NIR UNC EX SWCH
P INe P INC P IF SING OK RUN
ADD NEXT

COLD LOAD AND DUMP
Fa IF DUMPJ COLD LOAD SHARES FIRST PART OF DUMP ROUTINE,
READING FROM INSTEAD OF WRITING Tn THE SELECTED I/0 DEVICE,

AND 1S THEN PROCESSER AS AN INTERNMAL wCOLD LOAR® INTERRUPT,

COLD LOAD ENTERS 4T COLD FROM HMONn TO0 FILL MEM wITH HLT 109 IF
NOT SWCH(8), OR AT MZR])} (WITH IcSs»DISP,SR CLR) 3Y LOAVING RAR
TO FILL MEM WITH (X)3 DUMP ENTE®2S AT DUMP FROM =MOND,

S~BNK.0y CTR_.S=BNk+1, SP1=zDEVH, ARS=BNK:SP0sX POSSIELY MODIFIEU,
IF DEV#<=2 EXIT TO PANEL DIAGNOSTICS), ELSE SPR.CLD LD LABEL, EXIT
TO DIRECT LD/OMP AT DCLD IF SWCH(9)=1l; ELSE SP1.DEVH#4, SR_0U,

SWCH JMP  DUMP BITR NO MEM INIT IF SWCH(8)
ROM X 030370 X o HALT 10
ADD SBR ABS ABS=BANK_0
ADD $P1 CcFe CFas SP1.0
ROM SP0 041374 LH.RUNy TLL ADDR K§ RH. =4
SP] INC RSP WRA
X ADD BUS  DATA (ABS,SP1) X
SP1  JMP MZR2 NZRO FILL BANK
$P0 RBR INC RRZ SBR ABS INCR BANK
UBUS JUMP  MZRr2 NZRQ FILL 4 BANVKS
SPO apn  LL2 coPX CLR ILI ADDR, SET RUN MOUE
PREFETCH OM INSTR ENTRY
RBR INC CTRL S SAVE S=RANK+]1 (CTR NZRO)
ADD SBR S S=BNK_0
SWCH ROMN sP1 000077 SP).DEV#H
UBUS ROM 7775 POS
JMP  PADT UNC JMP TO PAN DIAGS IF DEVH<=2
ROM sP2 122001 LABEL FOR COLD LOAD
SWCH ROMN 0100 ZERO
JMP  DCLD UNC DIRECT LD/DMP IF SWCH(9)
SP1 SP1 ApD SL1 SP1 CLSR CLSR} SP1.DEVH ¥ 4

1976,

2107 PM



PAGE S8

a9T1
2972
2973
2974
29718
2976
2917
2978
2979
2980
2951
2982
‘2983
29840
2988
2988
298y
2988
2989
- 2990
2991
2992
2993
2994
2995
2996
2997
2998
29%9
3090
3001
Jo02
3003
3006
3005
3056
3007
3008
3009
3010
3011
3012
3013
3014
30158
2016
3017
39018
019%
3020
3021
3022
30a3
3oae
3028

ADDRESS

3232
3233
3234
3235
3236
3237
3240
3g4y
3242
32413

3244
324%
3248
3247
3250
3251
3282
3253
3254
3ass
3256
3257
326n

3e6]
3262
3263
3264
3265
3266
3267
3270
3z2n
3272
3273

3274
3275
3276

S 32ry

3300

CONTENTS

37157577017
01137767777
01326223244
01316637777
26537787777
26206353237
01177777777
16116777717
26737777777
01176777777

371071671585
37517777777
37171640000
37177777188
071777/0437
37136567158
37771617740
16171660000
37136567155
16776777777
16177777437
37176777155
37131636000

07301600077
16136772156
37177774438
3712737715%
37171614000
37167377155
16116777437
01531701000
25337777777
37762301724
37511644000

24537777777
04777467777
37766363278
285171777777
24777627037

LAB

L]
L

PULA

O% &% ¢ o X

MPY

[ 2% 2 3N BN I

MPa

DMP o

RBUS SBUS FUNG SHFT STOR

LOAD TOS REGS) SP3, sP2,
AND NO FETCMES IF NF2=CLD

ADD SBR
SP1 AapD RSPO
SP1  JMP  DMP1 sPO
SP1 INC sP1
OPND ADD <P3
OPND JMP  PULB PUSH
SP1  ADD aUS
UBUS INC RSP1
OPND 4DD sP2
SP1 INC AUS

CREATE SECOND PART OF 1/0
ABS=BNK,SPO=1ZDEV264+31
OR DUMP REC 0 (4% wORDS

EXIT WITH RH SPO.L0 AMD TF

SPO CAD RSP

ADD sTA

ROM AUS

SPO ADD RUS

SWCH apD LRZ 8US

SsPoO INC RS20
ROM

UBuUS ROM [ -

SPQ INC BSFO
UBUS INC

UBUS apo BUS

SPO INC HUS

ROM RSPO

CREATE FIRST PART OF 1/0
1/0 PTR, SET BNK=zRH SPQ

EXIT WITH SP0.SP3, Sr1.DE

SWCH ROMN SP1
UBUS UBUS INC SL1 BSPO
SPO ADD RRZ AUS
SPO CAD BSPO
ROM BUS
SPO CapD BUS
UBUS INC RSP
SP1  ROM SP3
SP3  apop SPO
JS8 10,PA
ROM STA
STA ADD SF3
CPX1 ADD
JMP e
SP3 app STA
STA ADD

SPEC SKIP

COMMENTS FRIy AUG 13, 1976, 2107

NIR AND OPND WITH (0,SP1),.,. (SP2 UNCH

V9 ABS=BNK.O,

ABS NF2
ROS UNC
SR«
SRNg4
UNC
UNC
ROS
RNS
ROS
PROGRAM,
CONTROL,
FROM D6)y

SP0.SPl+4, 5P1 MOUIFIED,

ABS=BNK_0

READ DO=D4 IF DUMP

SKIP REST IF CLD AND SRa4
INCR SP}

SP3.04

TOS«R0=D3

READ D%

READ D& INTO NIR

SP2.D%

READ D7

BEGINNING AT
READ CLD LD PRG (32W INTO D7)
END WITH INTERRUPT.

COLD LOAD STA.O$ SP1l MODIFIED,

WRA F2

040000
WRA
DATA
WRA Fg
N1TT40
060000
WRA Fg

DATA
WwRA
034000

PROGRAM,

SPl.DEVaaG+3

CCLR 1 BIT IF NFZ=CLD LD

I0CW (CONTROL)

TOAW (CONTROL)

I0CW (R/W)

I10AW (D& OR D7 ADDR)

LOCW (END WITH INT)

BEGINNING AT ABS~BNK,DEVm&4:

« SEND RIL TO ALL INTERRUPTING DEVICES,
WAITING FOR CORRECT DEVICEjs CHECK 1/0 PTR IF DUMPING REC 1=N.

VARG Ty Flz01

000077
WRA
DATA
WRA
0l4000
WRA
DATA
10lc00

UNC
044000

BIT=a

UNC

CCPX SR&

STa PRESERVED}§ SP3 MODIFIED.

SPL.DEVY
I10AW (BANKESPO(l4:15))

IOCW (SET BANK)
AT DEVe & 4,
PUT DEVY & & + ]
FORM SIO0 CMD
SAVE SP3
SENMD CMD TG DEVICE
SET 1 BITy, AND K
FOR CLEARING EXT INT
SAVE STa

WAIT FOR INT
REPLACE STA
CLEAR EXT INTERRUPT

PM



PAGE 39

3026
o027
3028
3029
3030
300
3032
3033
3034
3038
3036
3037
3038
3039
3040
3041
3042
3043
3044
3045
3046
3047
3048
3049
3080
30851
308e
3083
3054
3083
3086
3087
3058
3089
3060
3061
3062
3063
3064
3068
3066
3067
3068
2069
3070
3071
3072
3073
3074

3078
3076
3077
3078
3079
3080

ADDRESS

3301
3302
3303
3304
3305
3306
3307
3310
3311

33lea
3313

3314
3318
3316
3317
3320
3321
3322
3323
. 3324
3325
3326
3327
3330
33N
3332
3331
3334
3335
3336
3337
3340

CONFENTS

37167377174
11531302000
07763377456
16761460077
37766303272
37762361724
01311600006
26767537776
37766233345

31526113033
23526233341

01462211744
3721771777718
35217777717
26202361744
37217777766
34217707777
03217777417
22202361744
21217777717
25202361744
164211177777
31217777762
24202301744
04217777217
36202381744
20217771777
37217777760
00202361744
377131610000
3rer77?7217
04657777217

LAB,

T % ST

T T T E &8 XX

DMP =

* ¥ T %

s X & ¥ 5%

RBUS SBUS“FUNC SHFT STOR SPEC SKIP COMMENTS FRI, auG 13, 1976, 2to07

SP1 can . BUS ROA KREAD.I/0 PTR IF DMP 1=N
104 ROMI sP3 102000 FORM RTL CMD
UBUS SWCH XOR cFl CF1l
UBUS ROMN 0077 ZERO
JMP  DMp9 UNC JMP IF NOT CORRECT DEVICE
JsB  I0ea UNC SEND RIL TO (CORR) DEVICE
SP1  ROM SP1 000006 SPl.DEVHE&G+T
UBUS OPND SuB NEG JMP IF ABN END AND DMP l=N
JMP DMpS SRNg (FOLLOWING SBUS=0)

EXIT TO CLD D WITH SP3.0 IF NFZ3
ELSE SP3.SM, EXIT TO DMP4 IF REC )=N (SRN4).

JMP INT2 SP3 NF 2
SM JMP DMP4 sP3 SRNa

JMP IF cOLD LOAU
JMP IF DMP REC l=N

PUSH REBS,ETC. INCL DO=5,7 IN TOS,SP0,$P2,0PND, ORG S=BNK(+1)
IN CTR AND ORG SM IN SP3 EXCEPT CPX1,CPX2)06 anNnD SIZE INTO
MEM BEGINNING AT S~BNK,SPl+1=DEvs#4s+B,

PAN (MEM) DIAGS USE DMP3 AS A SUBR TO FIND MEM SIZE§ ENTERING WITH
S=BNK=0, SR=(03 EXIT (FROM DMP4} WITH SPO.RU+S=BNK=LAST ADDR+],
(ILLL ADDR INT CLEARED), SR_2, SP2,RA-C,CIR MODIFIED,.

EXIT WITH SP2.4K, RD_0, RB.CPX1, SR.2, SM_DEVH#4+28,

SP1  JSB PSHA SM SRN7? DUMP DQO=D3 (2C JMP)
SPO ADD BUSH
sP2 Aann PUSH
OPND JSB PSHA PUSH UNC DUMP D4 ,D3,D7
X ADD PUSH
oL ADD oUSH
RBR anp PUSH NI .
p):} JSR  PSHA PUSH UNC DUMP X, DL DB=BLNK, OB
Q ADD EUSH
SP3  JSA PSHA PUSH UNC DUMP @, SM
CTRL ROM PUSH 177777 (CTR=S=RANK+])
b4 ADD PUSH
STA JSB PSHA RPUSH UNC DUMP SeBANK,Z,5TA
REBR 4hD oysH PH
d] WJSR  PSun PUSH UNC DUMP PR=BANK,PB
P anp pUSH
PL ADD eUSH
CIR JSRAR PSHA PUSH UNC DUMP P,PL,yCIR
ROM sP2 010000 SP2.4K
ADD RN INSR RDL0)y S5R=1
CPX1 ADD RE INSR RB.CPX]1, SR=z2

FIND MEM SIZE} PUSH CPX1,CPX2,D06 aND SIZE INTO MEM BEGINNING AT
S=BNK,SM+12DEVH84+293 DUMP REC ]1~N (4K EACH, BEG WITH 0=7777),
ENTER WITH RD=0, RB=CPX1l, SR=22, SMaDEVa#4+28, ARS-BNK=0, S-BNK=0,

SP1aDEVN#4+T, SP224K, SPIZORG SM, NIR=L6.

DMP8 USED TO WRITE REC 1=NJ} WRITE 4K AND WRITE ADDR SET AT
DEVH#4+5,6, RH SPO_BNK AND SM.SP3 BEFORE EACH TRANSFER TO DMP8Y
IF ABN I/0 PROGRAM END DMPa ENTERS AT DMPS WITH SBUS=0 (SRa()
TO TERMINATE DMP WITH AnDR+BNK oF REC BEING WRITTEN IN CIR,

EXIT TO WAIT AFTER LAST RECORD, WITH ENVIRONMENT UNCHANGED EXCERT

PM



PASE

308y
3082
3083
3084
3088
3086
3087
3088
3089
3090
3091
3092
3093
3096
3098
3096
3097
3098
3099
3100
3101
Jioe
3103
alo4

60 ADDRESS

3341
3342
3343
3344
3345
3346
3347
3350
3351
3352
3353
3354
3355
3356
3357
3360
3361
3362
3363
3364
3365
3366

CON!ENTS

39617417770
03156177617
16137617770
16177777237
17631601200
3177771717028
04621620000
31761404003
31766003360
06677707777
37626202761
371157777617
00202391744
31677777218
37322351744
37766213341
37177777235
37107377154
30177777437
37167377154
3717160000
25466303261

LAB) RBUS SBUS FUNC SHFT STOR SPEC SKIP

#
*
DMP,

DMP

DMP«

(DEVH®4)
RD sPe
RBR
RD uBuUS
UBUS
SBUS
RBUS
CPX1
RC
RC
cPXx2
CIR
SPOQ
SPO
SP1
RD
SP1
SP3

THROUGH

apn
INC
ADD:
ADD
ROM
ann
ROMN
ROMN
JMP
anp
JMmp
ann
JsB
ADD
JS8
JMP
apn
caD
[Yalv}
CAD
ROM
JMP

DMpA
WALT
PSHA

PSHa
DMy

DMe8

(PEV#sG+32),

PD
SHR
RSPO
rUS
RC

ne

RA
21+
SBR
PUSH
RA
SPO

AUS
RSF1
RUS
RUS
als
SM

NZRO
S
ROS
NIR
n0l1200
aCPX
020000
4003 ZERn
ZEROD
RSB
SRZ

SRN7

UNC
INSR
UNC
SRNY
NIR
wWRA
DATa
wRA
660000
UNC

COMMENTS FRI,

CIR=2_AST ADDR+1 + S=BNK=BNK,

INC MEM ADDR

INC S=BaNK

READ (ADNDR+S=-BNK)
NIR.ADDR+BNK IF DMP 1=N
HCLAODR+BNK+1200

CLK ILLEGAL ADDR, CIR.NIR
TEST FOR ILLEGAL ADDR INT
256K?

JMP IF NOT ILLEGAL ADDR
RA.CPXg2, RET IF SUBR
RC.01 JUMP IF ALL DUMPED
RESET SaBANK

RD.RC3 DUMP CPX1,CPX2,U6
SIZE=ADDR+BANK

CLR SP0Os DUMP SIZE

JMP IF FINDING SI1ZE
NIRaADNR+BNK

SET WRITE ADDR

WRITE 4k

SET 170 PTR,BANK} SI0

AUG 13,

1976,

23107

PM



RPAGE 61

3105
3108
3107
3108
3109
3110

n

e
3113
3114
3115
31186
317
3118
3119
3120
3121
3122
3123
3124
j1as
3)26
3127
3128
3129
3130
3131
3132
3133
31364
3135
3136
3137
3138
3139
3140
3141
3142
3143
144
31435
3146
3147
3148
3149
3150
3151
3152
3153
3154
3158
3156
3157
3188

ADDRESS

3400
3401
3402
3403
36404
3408
3406
3407

34)0
341
34l2
sl

. 3414

3415
3416
36l

3420
342)
3422
3423
3424
3425
3426
3427

CONTENTS

37766367777
37766367777
37766367777
37766367777
37571610023
37571610243
371571600701
37971607777

0¢561216011
025612101073
0e¢561216233
02561210047
09561210367
02561216477
02571616737
08571616737

37766366757
37766366761
37766366763
37766366765
37766366767
37766366771
37766366773
37766366775

LAB|

P B T X & S T F TR T KT P

=

]

W OAW N W AT R R

FROM OPTX,

34n0

tLa200
Lp0g
L.204
L206
L=2lo
Lale
Lalé

SECTOR 7

RBUS SBUS FUNC SHFT sTOR SPEC SKIP

OPTIONAL INSTR UMP TASLE

PANEL DJIAGNOSTICS!

MEMORY ADDR TEST

ADDR TEST,

OPTIONAL INSTR UMP TaBLE
INSTRS 020400/1 THROUGH 020576/7 wHICH ARE In OPTION
GROUPS CONFIGURED AS PRESENT ENTER AT 34,CIR(9114)

WITH SR=4 AND PADD=CIR(BI1S5).,

OPTION GROUP 0

JdMP
JMP
JMP
JdMP
KROM
ROM
ROM
ROM

UNIM
UNI™M
UNIM
UNIM

OPTIOM GROUP 1

PADD
PADD
PADD
PADD
PADD
PADD
PADD
PADD

ROMX
ROMX
ROMX
ROMX
ROMX
ROMX
HOM

ROM

OPT10N GROUP 2

67587
6761
6763
6768
6767
6771
6773

_JMP

JMP
JMP
JMP
Jep
JMP
JMP
wMP

L2an
L2n2
L2na
L2ne
L21n
L2112
L214
L2116

EFP

RAR
RAR
RAR
RAFK

APL

RAR
RAR
RAR
wAR
RAR
AR
RAR
PAR

UNC
UNC
UNC
UNC
0l0n23
0610243
010701
onTT7T7

clén11
016103
016233
016047
nN16367
016477
016737
nl6737

UNC
UNC
UNC
UNC
uNC
UNC
UNC
UNC

REG TEST,

COMMENTS

I70 TEST

720
/720
/20
/20
730
/730
/30
/730

EADD/ESUB
EFMP/EDTIV
ENEG/ECMP
TRPT

EADD/ESUB
EMPY/EDIV
ENEG/ECMP
TRPY

LDV/5TV 31603170
MWFV/MWTV 1612170
MRFV/MBRTV 1lb217/6
LDVB/STYR 1606170
NV W/ 1635776
/ 16445/4
/ 16773/4
/ 1677%/6

2I6TST
06761
06763
06765
06767
06771
06773
06775

FRI, AUG 13,

02040071
273
“4/7%
Y24
020610/1
es3
4/5
6/

020420/1
273
475
/T
020430/
2/ 3
“r’%
nyl

02064071
2/3
4/%
6s7
02045071
2s3
4ss
6s7

1976,

2107 PM



PAGBE 62

3189
3160
3161
3162
3163
3164
3165
3186
3167
3168
3169
3170
31N
3172
3173
3176
3175
3176
r?
3178
3179
3180
3181
3182
3183
3184
3185
3188
3187
3ia8
3189
3190
319
3192
3193
3196
3195
3196
3197
3i98
3199
3300
3301
3202
3203
3204
3205
3206
33207

3208
3209
3210
3211
3212
3213

ADDRESS .

3439
343)
3432
3433
3434
3438
3436
3437

a4
344
3442
3443
344,
3645
kL XY}
34467

3450
345)
3452
3453
3454
3455

- 3456

3487

3460
3461
3462
3463
3464
3465
3466
3467

3470

3471
3472
3473
3474
3478
3476

CONIENTS

0571615677
0571619677
0e¢571615677
0571615677
02571615677
028571615677
02571615677
02571615677

02571617657
02571617657
02571617687
02571617657
08571617657
02571617657
02571617657
02571617657

02571623637
02571623637
02571623637
02571623637
02571623637
02571623637
02571623637
02571623637

02571624617
02571624617
02571624617
02571624617
02571624617
02571624617
02571624617
02571624617

371766347233

ITTIVTITITY
317777!7777
arrrrienrtiv
37766367233
ITTITITITNITY
3TTITTITITY

LAB). RBUS SBUS FUNC SHFT sTOR

£ Lal6 6775
o
o
“

PADD
PADD
PADD
PADD
PADD
PADD
PADD
PADD

*

PADD
PADD
PADD
PADD
PADD
PADD
PADD
PADD

-4

PADD
PADD
PADD
PADD
PADD
RPADD
PADD
PADD

=

PADD
PADD
PADD
PADD
PADD
PADD
PADD
PADD

=

OPTION

ROM
ROM
ROM
ROM
ROM
ROM
ROM
ROM

ROM
ROM
RCM
ROM
ROM
ROM
ROM
ROM

ROM
ROM
ROM
RO
ROM
ROM
ROM
ROM

oM
POM
KOM
ROM
ROM
ROM
ROM
ROM

JMP

ADD
ADD
AnD
JMP
ADD
ADD

OPTION GRQUP 3

OPTION GROUP 4

OPTION GROUP s

GROUP &

OPTION GROUP 7

DMy

DMuL

RAR
FAR
HAR
HAR
RAR
PAR
RAR
RAR

RAR
RAR
RAR
DAR
RAR
RAR
RAR
PAR

RAR
RAR
TAR
RAR
BAR
eAR
RAR
FAR

FAR
FAR
RAR
RAR
AR
FAR
AR
RAR

tRLWAYS PRESEMT)

SPEC SKIP

015877
015677
015677
n15677
al5e77
015677
2S-1.% A4
(R E-1.%44

017657
017657
017657
017657
017657
nl17687
0176587
017657

023637
023637
n23637
n23637
n23637
re3e37
023637
523637 .

nae6lY
n2as17
026617
024617
024617
n24617
nes4el17
ne461y

F3

UNC
UNC

COMMENTS

MOT OMUL/

TRRT
DMUL/ZDLE IV

215757760
15761762
15763764
15765766
15767/70
15771772
18773774
18775/76

3177157/60
17761762
17763764
17765/66
177677170
17771772
17773774
17775776

%23757/760
2376l1/02
23763/64
23765/66
23767770
23771/72
23773774
23775/76

¥24757/6€0
26T761/62
c4T63/64
24765/66
24767/70
auiT1/72
24773/74
QaTT75/76

plsh QY

FRI, AUG 13,

02046071
273
“/5
6s7
020470/1
2/3
4/9
6/7

02050071
s
“/75
as7T
02051071
273
475
&s7

02052071
272
4/9
67
020530/1
2/73
6 /%
6/s7

020540/1
2s3
45
6’7
0205%0/1
2/3
4/5
6s7

020%60/1

273
479
6/7
02057071
273
4/5

1976,

2307 PM



" PAGE 63 ADDRESS CONTENTS LAB| RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FRI, AUG 13, 1976, 2107 PM

3214 3477 3TTTTIITTITV ARD : ’ 7
3215 3500 37766367777 JMP  UNIM UNC OPTION GROUP 7 TO TRPYT
3216 #

Jaiv L

3218 W PANEL DIAGNOSTICS

219 # ENTER AT PADT FROM COLD LOAD (OR NUMP) IF DEV#<3

3220 o (AFTER MZRO IF SWOH(B8)), WITH S=RANK=0, SP1=DEV#.

3221 #

3222 L PANEL MEMORY TEST

3223 @ EXIT TO PANEL REG TEST IF DEvH<>0,

32246 ® TEST (0,0) THROUGH (I.AST LEGAL ADNR) USING MEM OR New2 TESTS,
3228 * Nu#2 IF SWCH(0)y (SEF MEM AND N#w» TEST FUNCTIONAL DESCRIPTIONS).
3226 » :

3227 83520

3228 3520 01766013527 PADT SP1  JMP  PRGT NZRO JMP IF NOT MEMORY TEST
3229 3521 374423631336 JSB DMP3 nB UNC ~ DB.O) FINO LAST ADDR+1
3230 3522 372470§7050 RD CAD Z CLSR NSM¢ SR04

32n 3523 31147377615 SPO cAn SER 5 S=8NK,Z_ENDING ADDR
3232 3524 07157531417 SWCH apn  LLZ SBR D8 NEG CB=-BNK,DB.STARTING ADODR
3233 3s2g 37706353777 JMP ATST nL UNC DL-0F MEM TEST IF NO

3234 3526 37706367775 JMP NQT1 NL UNC SWCH(0)y ELSE Naud

3235 @

3238 o

3237 @ PANEL REG TEST

3238 @ EXIT TO PANFL 1/0 TEST IF DEve<>],

3239 » TEST REGS, NOP AN) JRUS! BASE(CIR)+l, BASE+2,,, STORED INTO

3240 U KEGl, REGP.,, THEN REGS ARE CHECKED, THEN BASE IS5 INCREMENTED
24} @ AND THE TEST REPEATS UNTIL TERMINATEDLD HBY RUN/HALT SW (RESULTING
3242 # IN AN EXIT TO WaIT WITH 4 VALID ENVIRONWMENT AFTER CURRENT PASS)
32643 " OR AN ERROR IS NETECTED,

3244 o IF ERROR PAUSE (In RyN MODE) WITH CIRzpA BITS (REG xOR

3248 @ CORRECT DATA) UNTT| RUN/HALT Sw (TEST), THEN EXIT TO wat¥

3245 “ WITH CIRZREGy (SEE REG STORE LINES HELOW).

3247 @ sPl, SP2, SP3, STa, CIR, CTR, NOF ON RBUS AND SBUS

3248 “ AND UBUS ON SBUS MUST WORK TO SnoMEt EXTENT TO REACH THbt

3249 “ PANEL REG TEST aND DETECT AND DISPLAY aNY ERPORS,

3250 u

323%) 3527 01766023702 PRGvy SP1  JMP PIST EVEN JMP IF NOT REG TesT

3252 353n 37311600230 PRG) ROM aP1l 000230 SP1.NIRTOCIR,CLR 1CS,DISP x
3253 3531 0UlT6777237 CIR INC wUS NIR

3254 3532 00316777777 CIR INC §P1 SP1.BASE+]

3285 3533 01777777037 SP1  AnD CcCPX AASE.BASE+]l) CLRKR ICS,DISP
3256 3534 371577(7417 ADD SBR DR SET UP VALID STACK

32s7 3535 37187177617 LN SBR S AND CODE SEG wETW

32%8 3536 37711602000 HOM ] 002000 09002000 AND 0,007777
3259 3537 37451693000 ROM [a] ) 033n00 : WITH I1CS,DISP FLAGS CLR,
3260 3540 37431604000 ROM Q 004000 L.LOw CORE AND ICS

3261 354, 16477177057 UBUS ADD SM CLSR NOT INITIALIZED,

3262 3542 37251604777 RO ? 0DeTT7

3263 3543 37157777217 apn SBR PR

3264 3544 37751606000 ROM PR 006000

3265 3545 37411607000 ROM B 007000

3266 3846 37231607777 ROM Rl 007777

3267 3547 375117000073 ROM STA 100003 STA_ 100003

3268 3550 06766132761 CPX2 JMP  WATT NEG TERMINATE IF RUN/HALT SW



PAGE 64 ADDRESS CONTENTS LAB, RBUS SBUS FUNC SHFT STOR SPEC SKIpP COMMENTS FRI, auG 13, 1976, 2107 PM

3269 o
3a7o 3551 01236777117 SP1  InC PL SIFG PL - BASE + 13 SET IcS
azmn 3552 16256777777 UBUS INC 7 2 " 2
3272 3553 1655617/7777 UBUS INC X X " 3
3273 3554 16616777777 uBuUS INC RD RD " 4
276 . 3585 16636777777 uBuUS INC RC RC " 5
127s 3556 166567777717 UBUS INC Ry RR " 6
3278 3557 16676777777 uBuUS INC PA RA " 7
2717 3560 163367777177 UBUS INC 3P0 5P0O "o 10
3278 356) 16356777777 UBUS INC CTRL CTRL 11
3279 3562 16416777777 UsuS INC p ® " 12
2a80 3563 164367777717 UBUS INC I A " 13
3ae 3564 16456777777 UBUS INC nB e " la
3282 3565 16476777777 UBUS INC M S™ " 15
kF1:-k 3566 16516777777 UBUS INC sTA sTA " 16
3284 3567 16536777777 UBUS INC . sP3 $P3 " 17
3288 3579 16176777637 UBUS INC wUS  oPND O OPNL M 20
3286 3571 16716777777 UBUS INC nL oL " 21
3287 3572 16736777777 UBUS INC epPp sp2 " 22
3z88 3573 16756777777 UBUS INC 1) PR " 23
3289 3574 16016777777 UBUS INC PCLK PCLK ¢ 24
32990 L

329 3575 37773377774 sP1 10R CK SPl GATING, SBUS NOP,
3292 3576 167623536772 UBUS JSR PRGH UNC RBUS aND SHUS UBUS
3293 35717 31717777760 PL aApp

3294 360n 167623093672 UBUS JSB PRGS UNC Ck PL, RBJS NOP
3295 3601 37171177762 2 apn

3296 3602 16762303672 UBUS .JSB PRG& UNC CK Z

3297 3603 377777177766 X anp -

3298 3604 16762353672 UBUS JSA PR5S LNC CK X

3299 3605 377TTITT770 KD ann

3300 3606 167623036752 JBUS JUSAR PRG- UNC CK R3US RD
3101 . 3607 37177177771 RC ann

3302 3619 16762303672 UBUS JSR  PRGS UNC CK RBUS RC
3303 3611 3T1TTYITTTTIT2 RB apn

31304 3612 16762393677 UBUS JSB  PRGYH UNC CK RBUS R3
3308 3613 37777777771 RA ann

3306 3614 16762303677 UBUS J$8 PRG& UNC CK KHEUS RA
3307 3615 3TTTTTITT77S SPO ano

3308 3616 16762303672 UBUS JS8 PRGS uNe CK SPO

3309 3617 01761777700 SP1 ROMN 177700

3310 362n 14777777776 UBUS CTRL ApD

3311 3621 16762303872 UBUS JUSB PRGS UNC CK CTRL

3312 3622 20762303672 ® JSB PR6S UNC cK P

3313 3623 21762363672 Q JSR  PRGS UNG CK @

3316 3624 22762363672 ne JSH  PRGYH UNC CK DOp

3318 3625 23762363672 S JSR  PRGS UNC CK SM

3318 3626 24762353672 STA JSB PRGH UNC CK STa

anr 3627 257623b367> SP3 JSB PRGS UNG nK SP3

3318 3630 26762303672 OPND JSB PRGS UNC CK OPND

3319 363)] 34762363675 DL JS8 PRGH UNC e DL

3320 3632 35762303672 SP2 JSB  PRGS UNC cK SPp

3321 3633 367623063672 PB JSB  PRGS UNC CK Pm

3322 3634 13762303672 PCLK JSA PRGS% UNC CK PCLK

3323 o



PABE 6% ADDRESS CONTENTS LAB| RBUS SBUS FUNC SHFT STOR SPEc SKIP COMMENTS FRI, AUG 13, 1976, 2107 PM

3324 3635 01617777777 SP1 ADD - 0D , RO . BASE + 25

3325 3636 16636777777 UBUS INC Re pC " 26

3328 3637 16656777777 uBus INC R8 RB " 27

33az? 3640 16676777717 UBUS INC RA : RA " 30

3328 . 364} 1&3767?7777 UBUS INC CTRH CTRH 1t 31

3329 3642 151567?7017 uUBUS INC : SBR aBS A=BNK 1 32

3330 3643 16156777217 UBUS INC SBR PR PaiNK 1t 33

33N 364y 16156777417 UBUS INC SHR DB DeBNK 34

3332 3643 10156777617 UBUS INC SBR S S-BNK " 35

3333 »

3334 3646 30T7623B3672 RD JS8 PRGSY UNC CK $pUS RD

3335 3647 31762303672 RC JSR PRGS UNC CK SHUS RC

3338 3650 32762303672 RB JsSa  PRGH® UNC CK SBUS R3

3337 3651 337623093672 RA JSB PRGH UNC CKk SBUS RA

33358 3652 01761710077 SP1 ROMN 170077

3339 3653 1577717776 UBUS CTRH ADD

3349 3654 16762393672 UBUS JsSB PRGS UNG CK CTRH

3341 3688 017617777174 SP1 ROMN 177774

3342 3656 03777777016 UBUS RBR ADD ABS

3343 3657 16762303672 JBUS JSR  PRGS UNC CK ABS-BNX

3344 3660 01761777774 SP1 ROMN 177774

3348 3661 03777777216 UBUS RBR anp P8

3346 3662 16762303672 UBuwUS Jsa - PRGH UNC CK PB=BNK

3347 3663 01761777774 SP1  ROMN 177774

3348 3664 037771777416 UBUS RBR &nD Dk

3349 3665 16762303672 UBUS JSR PRGOS UNC CK LB=nNK

3350 366 01761777774 SP1 KOMN } 177776

3351 3667 03777777616 UBUS RBR aADD S

33%2 3670 16762363872 UBUS JSB PRGS uhc CK SeHNK

3353 _ 3671 37766393530 JMP  PRa1 UNC NEXT PASS

3354 - L]

33585 ) COMPARE REG ON UBUS wITH SPl, IF NO ERROR SP]_SPl+l, RRTURN}
3358 & ELSE PAUSE (IN RUN MODE) WITH CIRzUBUS XOR 5P1 UNTIL RUN/HALT
3357 ) SWITCH (TEST,STA=%20n), THEN EXIT TO WAIT WITH CIR=ERROR #.
3358 “

3389 3672 01163017234 PRGz UBUS SP1 XOR RUS NIR NZRO NIR.BAL BITS

3360 3673 01316707777 SP1 ING 5P1 RSH IF NOU ERR INCR SK1, RETURN
336) 3674 37511600200 ROM STA 000200 ELSE STA_NIR TO CIR K
3362 3675 00167777234 SP1 CIR SsuB aUs NIR NIRLERROR #

3361 3676 24772377037 STA REBRC CCPX CIR.BAD BITS

3364 367y 377T03&7777 PNL.R TEST PAUSE (SP1sCORRECT LATA)
3365 3Ton 24777777037 STA  ADD cCPX CIR.ERROR #

3366 3701 37766362763 JMP WATT UNC EXIT TO walrT

3367 L)

3368 # ,

3369 @ PANEL 1/0 TEST

3370 “ SP122, SEND TIO TO NEVICES 3 THRAUGH %1773 PAUSING (IN RUN MOUE)
3an @ WITH CIR=DEVe OF FIRST RESPONDING DEV UNTIL RUN/HALT SW, THEN
3372 » WAIT (IN HALY MODE) WwITH CIR=zDEV STA UNTIL RN/KLT (TEST,S$TA<C%200),
3373 #* THEN TEST NEXT DEVS AFTER LAST DEv EXIT TO WAIT WITH CIR=%200,
3374 “

3375 3702 011167?7237 RPIOT SP1 INC #SP1 NIR NIRLSP1 _ DEVH+]

3378 3703 37631640201 ROM RC 040201 RC_RUNyCIR.NIR,PAN FF K
33717 3704 16777777037 UBUS ADD cePY SET RUN,CIR_DEV®,RESET pPAN

3378 3705 015060§2761 SP1  JUMP  WAIT STA BITs DONE IF STALDEVM=%200



PAS

3379
3380
338)
3382
3343
3384
3385
3386
3aar
3348
3389
3390
3391
3392
3393
3394
3398
3396
3397
3398
3399
3400
3401
3402
3403
34006
3408
3406
3407
3408
3409
340
3411
342
34113
Jalt
3415
3416
3637
3418
3419
3420
3421
3422
3423
3424
428
3426
cae
3427
3428
3429
3430
3432
3432

E 68

WARNING

ADDRESS

3706
3707
3719
3711

3712
3713
3714
3715

3716
3717
3720
khe-31
3722
3723
3724
3725
3726

( 2) ano
3727
3730
3731
3732
3733
734

CONTENTS

01031702400
04777433777
12722303762
377663863702

371767377773
16772027277
16777423277
14777707377

06766132761
22217957477
25836717457
10357437377
03737557617
03737707417
31677777762
391577177017
37631643201

RBR CONFIL1CTS

03657777017
16317557073
37302303712
33177967157
01177767437
01167157437

LAB

e % & C ¢S TETERRLEST R XOCE T X ST ET O

Ti-

B % S e

WITw
ATS»

RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FRI, AUG 13, 1976, 2107
SP1 ROM . I0A 102400 SEND TI0 CMD TO DEV
CPx1 app SRy oDD 1/0 TIMEOQUT?
100 JsSB ATse sP2 UNC NO3 DISPL DEV# THEN DEV sSTA
JMP  PIOT UNC TEST NEXT DEVICE

MEMORY TESTY
MEMORY TEST (ENTRY AT ATST) BEGINS WITH ONE OF THE
FOLLOWING OPERATINNS AND EXECUTES THEM IN THE SEQUENCE SHOWN,
Fl SP3(1%) OPERATINN
0 0 FILL MEMORY [OCATIONS UPWARD wlTH THEIR OWN
ADNR+«RAANK} READ BACK UPWARD,

1 0 FILL MEMORY |OCATIONS UPWARD WITH PARITY (0 OR =1)
CALCULATED ON THEIR ADDRS; READ BACK UPwWHRD,

0 1 FILL MEMORY LOCATIONS DOWNWARD WITH THE COMPLEMENT
OF THEIR ADDR+BANKj; READ RACK UPWARD.,

1 1 FILL MEMORY LOCATIONS UPWARD WITH COMPL(PARITY)

CAI,LCULLATED ON THEIR ADDRS) READ BACK UPWARD,
MEMORY IS TFSTED FROM DB=RANK,DR THROUGH S=BANK,Z,
TEST REPEATS UNTII, TERMINATED BY UN/HALT SW (EXIT Tu walT AFTER
CURRENT OPERATION) OR AN FERROR IS DETECTED (SEF READ BACK DELOW),.
F3 SHOULD BE ON UNLESS AN ERROR IS DETECTED, AND NAMER IS
DECREMENTED REFORE EACH OPERATION,

PARITY CALCULATION: RASADDR, CTR(=)EPARITY OF PREVIOUS ADDR;
RETURN WITH F2_CTR(S)_PARITY OF ApRDR, THE STARTING ADDR, IN Ub,
DETERMINES WHETHER PARITY OR COMPL (PARITY) IS FVEN Ok ODD.

RA CAD CALC PREVIOUS AQRDR
UBUS RERPC TNCT EVEN COMPL P FOR THE 1 ADDED
URUS Aprn SRy INCT EVEY AND FOR bLACH 1 DELETED
CTRL AnD LBF  RSH WHEN LDIR I8 INCREMENTEN
INITIALIZATION?: MEMORY TEST ENTRY POINT AT ATST,

F1 AND POSSIBLY SP3(15) ARE COMPLEMENTED TO OET INITIAL OPERATION,

CPX2 JMP  WATT NEG TERMINATE IF RUN/HALT Sw
OB anp OUSH SF NF ) RALDFE, SR.NZROI COMPL F)
SP3 INC P33 cF1l COMPL SP3(1S) IF NF]
UBUS ann CTRL LBF EVEw~ FP.CTR(3) .SP3 (1Y)}
RBR  Ann sP2 S NF1 INIT ALDR=S=ENK,Z
RBR AnD sP2 DK UNC IF NF1 AND F2,
4 apn mA ELSE INIT ADDRaDR=~BNK,NAH
SP? ADD SBR a8BS ARS=BANK_INIT BaNK
FOM rRC 043201 RC_RUNZDPEJCIR_NIRyPAN FfF K

FILL MEMORY! ABS=RNK,RAZADDRs NF1 AND F2 IF DOwNwAKD,

PREFETCH ON INSTR ENTRY

RBR ADD nE K] 2B, AHS=RANC; SF3
RA UBUS AapD SP1 SF3 NF} IF NF1 SP1_ADDR+BNRK
JSB  ATin sP1 UNC ELSE SP1.0, CALC PARITY
RA apn AUS  WRA F2 STORE SOl JF UPWARD
SP1 &aDD RUS DATA UNC ADOR TEST OR PARITY=0
SP1 CaDp BUS DATA NF) ELSE STNRE CUMPL SP)

pM



PAGE &7 ADDRESS CONTENTS LAB, RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FRI, AUG 13, 1976, 2t07

3433 3733 37766393717 JMP  ATSS8 UNC FILLING UPWARD IF Fl OR NF2

3434 3736 22723017773 RA 0B XOR sP2 NZRO ELSE DOWNI CK BNK,ADPR

3438 3737 03723377412 RB RBR  XOR sP2 DR SP2.0 IF LAST BNK,ADDR,

3436 3740 37667047773 RA cap RA NSME ADDR_ADDR=1, DECR BNK IF

3437 aT41 16157777012 R UBUS ADD SBR ABS ADDR= =1 (NO AFFECT IF 0)

3438 ’ 3742 35766013727 ATSq SP2 JMP ATs2 NZRO FILL NEXT ADDR 1IF NOT UONE

34395 [

3440 ° READ BACK: IF ERRNR (BAD DATA OR 7TLL ADDR,CPU TIMER,PE) CF3 AND

A441 3 DSPL (IN RN MODE) BAD BITS (CORRECT XOR ACTUAL DATA) IN CIR UNTIL

3442 » RN/HLT SW, THEN WAIT (IN MLT MONE) WITH CIR=zADDR+CPX11(216) (ALSO

3443 # ADDR IN ARS=BNK,SP0, CORRECT DATA IN SP1, ACTUAL DATA IN OPND)

3444 * UNTIL RUN/HALT SWw (TEST,STAz0), THEN CONTINUE WITH NEXT ADDR,

3445 L] Ne#?2 TEST USES ATSS TO NDISPLAY BAn DATA AND ADODRS

3446 # STA=0, RC=z040201, NIRadAD BITS, RBzcPX) BITS, SP2,RA=ADDR,

3447 " PANEL I/0 TEST USES aTS6 TO DISPLAY DEV#S AND DEV STaj

3448 [ STa<¢%200, RC=040201, NIRSDEVH, SP2=DEV STA.

3449 o

34890 3743 25357777057 SP3  ADD CTRL CLSR SR_U3 INIT CTR FOR PARITY

34851 3Tuy 22677777777 DB apn #A ) INITIALIZE ADDR: RA_DH

3452 AT45 0477777407 RBR  ADD ns8 INITIAL IZE BANKS

3453 3746 16157777017 UBUS Aanpn SBR aBS ABS=BNK . LB=BNK

3454 aTe7 33137777177 ATS, RA ADD ASPO ROA READ (ARS-BNK,RA) UPWARD
sas WARNING {( 1) #wee RBR MAY CONFLICT wITH PREVIOUS BANK SELECTION

36485 3750 03317557013 RA RBR ADD sP1 ABS NF1 IF NF1l SP1_ADDR+BNK

3486 3751 37302303712 . "JSB  AT)1a sP UNC ELSE SP1_0, CALC PARITY

3457 i 3752 03657577017 RBR  ADD [2: ] ABS NFP RB_ABS=RANX} COMPL $P1 IF

3458 a753 01307377777 ) SP1 CaD 5P DWN apnR TEST-OR PARITY=}

1459 3754 04721637000 CPX]1 ROMN sP2 037000 SPR2.NZRO IF ILL ADLR,TM,PE

3460 3755 26163017234 SP1  OPND XOR aUs NIR  NZRn NIF-BAD BITS IF ANY

346] 3756 39766003766 sSPa2  JMp  ATSY ZERO JMP IF NO ERROR

3462 *

3463 3757 39737716772 ATSy RB SP2 ADD Swad gp2 SP2.ADDR(033) yBNK,

3464 _ . 3760 33761770001 RA  RO™N 170001 CPX1(236) ) ADNR(1S)

3468 3761 35T3TTITTIT76 UBUS SP2 ADD sP2

3468 4 ‘

3467 3762 31777777037 ATSe RC ann CCPX RUNyDPE ,CIR_NIRyPAN

3468 3763 35172377237 SP2 REPC auUsS  NIR NIR-ADDR,ETC., (8P2)

3469 3764 06737531177 CPX2 ApD LLZz SP2 CF3 NEG CF3} DISPL BaD BITS

3470 376% 39773377031 RC sP2 IOR cePx TOG MODE TO HLT,CIR_NIR,PAN

34713 3766 33172347237 ATSy RA  REPC RUS NIR F3 HLT WITH CIR=zADR IN ABS,SPO

3472 . aTe67 37770327777 : PNLR TEST CORRECT DATA IN SP1

3473 3770 37767407031 RC can CcCPX RSH ACTUAL DATA IN OPND

3474 @ AN,DPE,CIR_NIR$ RET IF SuUmR
. 3478 3771 33723017062 ATSe 2 RA XOR SPR2  SF3  NIRD S5F33 CHECK BNK,aDDR3

3476 3772 03723377612 RB RBR ¥OR sP2 S SP2.0 IF LAST BNK,ADDR,

3477 AT73 34676417777 RA ING RA NZRO ADDR_ADDR+1,

3478 3774 32156777017 RE ING SBR 4BS INCR BNK IF AUDR=0

3479 3778 37766213742 JMP  ATS3 SRNZ JMP IF FILLING (UPWARD)

3480 3776 35766013747 SP2  JMpP  ATS4 NZRN READ BACK IF NOT DONE

348) 3777 371506303716 ATSY JMBD  ATS) STA UNC ELSE STA_0, NEXT PASS

3482 #0377 1K PARITY

3483 #0777 1K PARITY

3484 : #1377 1K PARITY

3488 #1777 1K PARITY

3486 ' #2377 1K PARITY



PAGE

3487
3488
3489
3490
349
3492
3493
34940
3495%
3496
3497
3498
3499
3300
3301
3502
3503
3506
3508
3506
3507
3508
3309
3510
3511
asle
3513
3514
3518
KEPN )
3sy7
3518
3519
3sao
as21
3s2e
3523
3524
38259
3528
3s27
3sae
3529
3%30

68 ADDRESS  CONTENTS
0777 32312035756
1777 00366670515
2777 06563506317
2373 01526203140
2374 00761410020
2378 14157777417
2376 37766303140
2377 23150104577
2557 26622352775
2775 14167777158
2776 37167307437
2774 14762712217
1626 37762351764
1764 01177712174
1765 37766361724
1776 01166384167

LAB_ RBUS SBUS FUNC

#2797 1K PARITY
#33+7 1K PARITY
#38.1 1K PARITY
L0797 2K PARITY
L1777 2K PARITY
L2727 2K PARITY
#35.1 2K PARITY
“

SHFT STOR SPEC SKip COMMENTS FRI, au6 13,

@
° DSG2 PATCH, SEE 2373 IN DSG2} REQUIRES RERURN 4/5 0«7,
U RESTORE DR=BNK FROM TP IF MDS (AND EITHER DSEG IS ARS).
» SECOND PARITY LINE ADDED TO SECTOR 4/S,
*
523-3
SP1  JMP INT7 SP3 NPRu ALL DSEG JSERS aRE PRy
CIR ROMN 0020 NZRo CIR(11)=30 FOR MUS ONLY
CTRL anp SBR D8 LB=BNK_.CTR IF MUS
JMP  INTT UNC TRAP
L2397 2K PARITY SECOND PARITY LINE
L)
»
) IXI2 PATCH, SEE 2557 IN IxI12: REQIRES REBURN 4/5 07,
» STORE =1 AT SPO=CTR=QI=13 FOR IXIT PATHS (1), (2), (24},
# THIRD PARITY LINE ADNED TO SECTOR 4/5,
L]
(91134
. OPND JSB IXz24a oC UNC OVERLAY 2557
L275
I*a2s SP0 CTRL SUR RUS wRA (QI=13)_. =1
can RUS DATA RSB RETURN
L27+4 2K PARITY THIRDU FARITY LINE
»
»
o S10 PaTCH, SFE 1626 IN SIO}
° REQUIRES NEW 2/3 & AND REBURN 2/3 0-5,7,
° READ DRT PTR AT SPlwu (AFTER WRITE).
# SECOND PARITY LINF ANDED TO SECTOR 2/3.
&
81656
JsB  SlIo» UNC OVERLAY 1626
&17‘4
S$I0» SP1 SP1 ADD SL)] B8US ROA READ I/0 PTR
JMP  IOPA UNC 10PA, RET WILL BE TO sIo

81796 2K PARITY

SECOND PARITY LINE

1976,

2107 PM



PABE 69 ADDRESS CONTENTS LAB) RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FRI, AuUG 13, 1976, 2307 PM

353} & SECTOR 14

3532 #

3533 “ N##2 MEMORY TEST

3534 *

3535 ° DMUL/DDIV

3536 “

sy @

asae ° N##2 MEMORY TEST

353% # INITIALIZATION: ENTRY POINTS AT NQTS AND NQT1(2),.

3540 ] DB=BNK,DBeFIRST BLOCK, S-BNK,Z=lAST BLOCK,

3541 4 TEST FOR INTERLEAVED MEMORY, PB.2WI FLAG)

LY o ABS=BNK,SP)1 AND RA_STARTING ADDR aF FIRST BLOCK,

31542 . “ RDLDELTA ENDING AnpR IN BLOCK, F2_1.

3544 ¢

3545 87090

3546 7000 37157777017 NQO1 app SBR  ABS . ABS=HANK_O

3847 700y 37176177157 INC RUS WRA STORE 1 AT ADDR 1

3548 7002 37176777437 ING BUS DATA

3549 : 7003 22311200020 DB ROMI sP1 000020 SP1.DB(0:3) .40

3Asso T004 3717777702% RBUS aApo RUS CRL STORE 0 AT ADDR 1 IN MOD o0
Igs] 7005 37176777057 INC vU§  cMD IF INTEQLEAVED ADDR 1=}
3sse 7006 37177777437 app RUS DATA ELSE aDDR 1=0

ags) 7007 37176777177 ING RUS ROA

3854 T0l0 37611607777 ROM RD 007777 RD.BLOCK RANGE (4K=1)

3838 7011 26757407417 OPND apn P8 $F2 ZERn PR.2WI FLAG (0=F,13T), SF2
35868 7012 306177/2777 RD  ApDD  SLY RD ALOCK RANJE.6K=2 IF 2WI
3387 7013 16302771774 SP1  UBUS CAND LLZ 5sP1 hES=BNK,SP1 AND RALSTARTING
3558 7014 046777/1416 UBUS RBR aAnD LLZ RA 08 ADDREDB=BNK LR (082,3),0
3589 7015 17187777017 $SBUS ADD SBR  ABS

3560 4 }

3561 * FILL BLOCK WITH 01S 0R 118 (DL)! ABS-ANK,SPl AND RA=STARTING ALDR,
.3562 ® RD=DELTA ENDING AnNR, PB=pWl FLAGy RC_CMPL MCULP,CLR DPE K'S,

3563 ‘ # SPOLFIELD STARTING ADDR, SP3_ENDING ADGR, $R_0, CTR.0, 5Pl MODIF,
3564 . “

3568 T0l6 37631607406 NQ1~ ROM RC 007406 ’ RC_CMPI. MCUDP,CLR DPE K'S§
3565 7017 30537777054 SP1 RD ADD SP3 CLSR SP3.ENDING ADRDR, SR_0Q

3567 7020 36116777154 NQ1Y SP1  PB ING pSPl wRA FILL BLOCK, EXCEPT STARTING
3568 7021 34762711031 NQlp RC DL CAND LLZ cCPX ADDR, WITH 17 HITS OF
3569 7022 34177777437 oL ADD BUS DATA 0'S (EVEN PARITY) IF DL=®
as7o 7023 34762701031 RC DL CAND LLZ cCPX RSH OR 17 BTS OF 1'S IF OLsel
357 70264 25343007774 SP1 SP23 XOR CTRL ZERN RET IF SUBRJ} CTR.O

asve 7025 33326367020 RA JMP  NQy)] SPo UNC SPY.FIELD STARTING ADDR
3573 @

as574 * TEST BLOCKI MOVING 1+S (P=1) THROUGH FIELD OF 01S (P=0).

asTs L DL=0, ABS=INK,SP0 AND RA=zSTARTING ADDR, SP3SENDING ADDR, RO=DELTA
3s7s “ ENDING ADDR, PB=z2wl FLG, RC=CMPL MCUDP,CLR DPE, F2=1, S$R=0, CTR=0,
3577 # IF ERROR EXIT TO N@80~3 WITH ABS=~BNK,SPO_FIELD ADDR,

578 # RALTEST ADDR, SP1_BAD DATA BITS, RB.SELECTED CPxl BITS, DL=0;

3579 ® DATA ERRORS ARE DETECTED BEFORE CPX1l ERRORS,

s8¢0 ® ELSE EXIT TO NQ3IO0 WITH SPO.ENDING ADDR, SP1yRA,RByF1 MODIFIED.
3581 .

3assee 7026 33177717157 NQ1 ~ RA ADD BUS wRA

ase3 7027 34707377457 DL cAD oL cF1 CFl) WRITE TEST WORD,

3584 7030 3@3023§7021 DL JSB  NQ12 SP1 UNC PRESERVING DL IN SP1
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3s5as
3586
3587
3ses
3589
3590
3591
3592
3593
3594
3598
3556
3597
3598
3599
3600
3601
3602
3603
36064
3608
Je0s
3607
3608
3609
3610
3611
3612
3613

3614
3615
3618
36L7T
3618
3619
3620
3621
3622
3623
3624
3625
3626
3ea7
3628
3629
3630
3631
3632
3633
- 3636
3638
3638
3637
3638
3639

ADDRESS

7031
1032
7033
7034
7035
7036
7037
7040
T041
7042
7043
To44
7045
7046
7047
7050
7081
7052
7053
7054
7055
7056
T0857
7060
7061

7062
7063
7064
706%
7066
T067
7070
7071
7072
7073
7074
7078
7076
7077
Tl00
7101

7102
7103
7104
7105

CONTENTS

04763377013
14163377236
37771700103
37767375036
371777715085
37776776025
37767375031
31777715037
04706137062
311777671758
36136777175
04641637000
16766017134
25767777315
33177777177
26306017126
317777(5037
04641411000
37766367132
26307017777
37766147043
01766017133
04641637000
16766017134
37766367102

37171767175
36136777175
31777775037
04641411000
37766147134
25767777315
33177777177
26307007777
37766367126
04641637000
16766017132
26306017133
37766147063
317777/5037
04641411000
37766367134

33177777157
371762367021
30327777775
25767777313

LAB,

NQlg4

NQl

® * 5 ©

* & & &

)
NQ2a
NQ24

NQ2g

NQ3 A

RBUS

RA
uBuUs

uBUS
RBUS
RBUS
RC

SPO
SPO

SPO

sBuUS

RBR
CTRL

RC
SP1

PB
CPX1
uBUS
SP3
RA
OPND
RC
CPX1

OPND
SP1

CPX1
uBUS

FUNC

X0R
XO0R
ROM
caD
AnD
INC
CAD
aApD
JMP
AnD
ING
ROMN
JMP
SUR
app
JMP
ADD
ROMN
JMP
CAD
JMP
JMP
ROMN
JMP
JMP

SHFT

RLZ
RLZ
Swas
RLZ
RLZ
NQ23

NQ&
NQ33
RLZ

NQg2

NQi4
NQn1

NQso
NQ1in

STOR

HUS

nL
RUS
BRSPO
RB

AUS
sP1
RB

SP1

RB

SPEC SKIP

aBS
VIR
100103
cCcPx
cCPX
cCPX
cePx
cCPX
NEG
ROA UNC
ROA
037000
NZRNA
HBF
ROA
NZROQ
cCPx
1000 NZRn
UNC
NZRO
Fl
NZRO
037000
NZRD
UNC

COMMENTS FRI, auG 13, 1976, 2to07

NIR.TEST ADDR(0:9)+BNK
(CTR=TEST ADDR(10!15))

RUNyCLR ILLEGAL ADDR
RUNyCLR CPU TIMER
RUNJNIRTQCIR,CLK SPE
CLR APE
CLR UPE
NLLSP13 JUMP. IF FIELD OF 11§
READ FIRST 0'S WORD
READ 0'S WORD
RBLCPX1(2!6), JMP

1F ERR REAGING 1'S
SF1 1F NOT EMD UF BLOCK
HEAD 1'S WORD
JMP IF POSS FRR IN 0'S DATA
ELSE CLR EXPECTED DPE

IN 0's, RB.CPX1(6),

OTHER EIRS CNT AS 118
JMP 1F NO ERK IN 1'S

ANU NOT END OF BLOCK
JMP IF ERR IN 1'S DATA
RB_CPX1(2836), JMP IF

ERR READING 1'S LAST
END OF aL0CK

TEST BLOCKI MOVING 0+S (P=0) THROUGH FIELD OF 1S (P=zl).

DLE =1,

ABS=BNK,SP0 AND RA=S5TARTInNG ADDR,

SP3=ENDING ADUR, RDLDFLTA

ENDING ADDR, PBR=2Wl, RC=CMPL MCUDP,CLR OPE, F2=®l, Fl=0, SR,CTR=0,

IF ERROR EXIT TO NQH0=3 WITH ABS=ANK,SPO_FIELD aDOR,
RA.TEST ADQRR,
DATA ERRORS ARE DETECTED REFORE CPX1 ERRORS.
ELSE SP1,RA,RB,F1 MODIFIEN.

SPO
SPo

SPO

SPo
RA

PB
RC
cPX1

SP3
RA
OPND

cPX1
UBUS
OPND
RC
CcPX]
RA

RD
SP3

ADD
InC
apo
ROMN
JMP
sus
ADD
cap
JMP
ROMN
JMP
JMP
JMP
ApD
ROMN
JMP

ADD
88
sSuRn
suB

SP1_BA;; DATa BITS,

RLZ

NQ8n

NQna
NQR 2
NQAa1l
NQ24
RL2?

NQs 0

NQi2

AuUsS
3SP0

RB
RUS
SP1
RrRB

SP1

RB

BUS

sP0O

ROA  UNC
ROA
cCPX
1000 NZRO
Fl
+BF
ROA
2ERN
UNC
037000
NZRO
NZRN
Fl
o]
1000 NZRo
UNC
wWRA
UNC
HBF

RB.SELECTED CPX1 BITS,

DL= =114

READ FIRST 1'S wORD

READ 15 WORD

DPE EXPECTED IN 0'S IF NOT
STARTING ADDRs RB_CPX1(6k)
OTHER ERRS CNT AS 11§

SF1 IF NOT END UF B8LOCK

READ 0's WORD

JMP IF POSS ERR IN 1'S DATA
RB_CFX1(2316), JMP
IF ERROR READING 1°'S
JMP IF ERR IN 0'S DATA
JMP IF NNOT END OF olLOCK
RBLCPX1(6), CLR EXPECTED
DPE IN READING 0'S LAST,
OTHER ERRS CNT AS 1S

RESTORE TEST LOC 7O
BACKGROUND FIELD

RESET FIELD ADDR

SF1 IF NOT DONE WITH BLOCK

M



PAGE 71

3640
364)
Jo4e
3643
3644

3645

3646
3647
3648
3649
3650
(2 1
36851
3682
3653
3654
3685
3635
3657
3688
3689
3660
3661
3662
3563
3664
3665
3666
3667
3668
3669
3870
3671
3672
3673
3674
3675
3678
3677
3578
3679
3680
3681
3682
3683
3684
3685
3686
3687
3688
3689
3690

WARNING

3691

3692
3693

ADDRESS

7106
7107

( 2) oave
Tilo
7111
7112
T113
T1l4
7118
7116
7117
7120
Tla1
T122
7123
7124
7125

7126
7127
T130
7131
7132
7133
7134
7138
7136
7137
Tlao
Tlel
Tla2

CONTENTS

36676557773
16346367026

RBR CONFLTYICTS

03677777017
25316417057
33156777017
36763427774
30307777774
04763017613
25767117762
01666307016
34707367777
16703767077
21656767436
16643777437
16426347145
37506367000

33403017778
34766007054
20766007075
3rrrrrrrayt
3rrT7TiTRLT
37TTTTITITR21Y
37417177475
01177777237
37631640201
03367347017
17722143757
16762347167

1676234757 .

LABy

T 2 & &£ & S S8

WITw
NQ4n

Z % 5 % T & FXTEETHEETE ST E

QRq

NQ8 »
NQ8 4
NQB

RBUS SBUS FUNC SHFT STOR SPEC SKIP

COMMENTS FRI, AUG
RA PB INC . RA NF 1 RAyCTR_NEXT TEST ADDR, JUMP
UBUS JMP  NQ13 ~TRL UNC IF NOT DONE WITH BLOCK

CHECK FOR END OF PASGS S=ANK,2zLAST BLOCK,
ABS=BNK,SPIzENDING APDR IN CURRENT BLOCK, PBazwl FLAGS SR_O0,
IF 2Wl, TEST EVEN THEN ODD ADDRS 0OF CURRENT BLOCK BEFORE
GOING ON TO NEXT BLOCK, IF PASS NOT COMPLETE EXIT TO NwlD
WITH ABS«BNK,SP]1 AND RA.STARTING aDDrR IN BLOCK TO BE TESTED,
MAIN PANEL INITIAL ENTRY AT NQTS WITH SRanj

FRONT PANEL ENTRY AT NQT1 WITH DL=0y F330, SK=0,

PREFETCH ON INSTR ENTRY
- RBR ADD RA ABS RALABS=RBNK) SPl.FIRST AQDOR
SP3 INC sP1 CLSR NZRp OF NEXT BLOCK IF NOT 2wl
RA INC S8R aABS INCR BANK IF NECHI SR.LO
SP1 PB AND EVEN SP1~FIRST ADDR+1 OF CURRENT
SP1 RD SUR SP1 BLK IF NOT DONE WITH 2wl
RA RBR XOR S NZRO CURRENT BLOCK LAST BLOCK?
Z SP3 CAD NCRy
SP1 JMP  NQ1n RA UNC NOJ3 RA_BEG ANDDR, TEST NEXT
DL cap nL UNC YES} CMPL DL (BALKGR FIFELM
UBUS AND nL SF3 UNC MP INIT ENTRY! DL.O, F3_.1
uUBusS @ INC 2B CF2 UNC INCR PAgS IF DL%0 & <> INIT
UBUS AND KB cF2 . RB.O IF INIT PASSS FP ENTRY
UBUS JMP NQ@AaS 0 F3 PRINT PASS CTR IF MP
JMP  NQol STA UNC STALO, NEXYT PASS

ERROR PROCESSINGS POSSIALE ERRORS IN FIELD DATA ENTER AT NG83,
OTHERS ENTER AT NQB0~23 DAYA ERRORS DETECTED BEFORE CPX1l ERRORS,
F2z1l, ABS«BNK,SP0zFIFLD APDR, RA=TEST ADDR, SP1=RAD DATA KITS,
RB=2SELECTED CPX1l BITS, DL=0 IF 0'S FIELD OR «)} IF 1'$ FIELD, Sk=zo0,

IF ERROR: SR_3 IF ENTRY AT NQB3}J FIELD DATA ERROR

SR_2 IF ENTRY AT N@B2# cPX] ERKOR IN READING FIELD DATA

SR.1 IF ENTRY AT NQBl§ TEST DATA ERROR

SR=0 IF ENTRY AT NQ@BO$ CPX1 ERROR IN READING TEST DATA
RET TO NQ1S OR NQ@2% IF NO ERROR} ELSE PRINT ERRORS ON DEVH 3
(CLK/TTY) IF F3 (Nwa2 INITIATED FROM MP) OR USE FP DISPLAY ROUTINE

AT ATS5 IN MAIN MICRO-CODE IF NF3 (Nawe INITIATED FROM FP).
RET TO NQ4O0J.-P,CIRySP2,RCyCTR,F1 MAY BE MODIFIED,
NQ4O ENTERS AT NQ85 WITH F230 TO PRINT RB=FPASS CTR) RET TO NQ4l,

SP0 RA XOR p NZRO FRR IF FIELD«>TEST ADR ELSE
- pL JMP NQ1 S ZERO RET TO 0'S FLP W/0 DPE K
P JMP  NQ2S ZERO OR TO 1'S FLD W/0 CPX]1 CK
ADD INSR SR.3
ADD INSR SR.?
ADD INSR SR.1
SPO ADD p SF1 PLFIELD ADDR, SF1
SP1 ADD AUS NIR NIR.BAD BRITS FOR FP DISPLAY
ROM RrC 040201 RC.K FOR FP DISPLAY
RBR CaAD CTRH ABS F3 CTRWCTRM} SP2.BNK,
SBUS JsSB ATsS sP2 Fl FP DISPLAY JF FP (2C JMP)
UBUS JsSB NQs7 F3 PRINT BANK IF MP
NQB6& F3 PRINT FIELD ADDR IF MP

UBUS Jsn

13,

1976,

atos

PM



PAGE

3694
3698
3598
3597

3ro3
3704
aros
37108
3ro7
3708
3709
3710
3711
3rie
3ris
3rle
37158
3716
ary7
3718
3719
3720
3r21
3r22
3723
ras
3ras
3126
3re7
3ra2s
37129
3730
33
3732
3733
3734
3735
3738
3737
2738
3739
3740
3741

3742
3743
37446
3745
Ivas
Ive7
3748

72 ADDRESS

7143
Tlé4a
7145
7146
T147
7150
7181
71852
7153
7154
715%
71586

7157
7160
7161
7162

7163
7164
7168
7166
7167
7170
717)
7172
7173
7174
7178
7176
7177
7200
7201

7233
7234

CONTENTS

33402347157
01402347157
32402347157
34761700000
166417777761
37762347157
37051600015
37762347170
37081600012
37762347170
37766167110
37766367125

20415312477
37381777772
20761600001
16766367167

20775372777
16778372777
16415312777
16761600007
16051600060
37031701403
370317024013
12761410400
37766367171
377717737277
37766367162
37347147457
ITTTTIT0TYITY
37051600040
37766367170

3v722137262
32762137265

LAB|_ RBUS SBUS FUNC SHFT STOR SPE¢ SKIP

COMMENTS FRI, ayG 13,

RA - JSB NQB86 n F3 PRINT TEST ADDR IF Mp
SP1  JSH NQR6 p F3 PRINT BAD DATA BITS IF Mmp
NQ8x RB JS3 NQAg P F3 PRINT SEL CPX1 BITS5 IF Mme
oL ROMN 100000
SR UBUS AnD 4
JSB  NQ@asé F3 PRINT DL (0),SR IF Mp
ROM YOD 000015
JSB  NQa3AR F3 CARRIAGE RET IF MP
ROM 10D 000012
J58 NQas F3 LINE FEED IF MP
JMP  NQ40O F2 NEXT BLOCK IF F2
JMP  NQ4) UNC ELSE NEXT PASS
®
*
# gUBROUTINE TO OUTPUT 16~BIT NUMBER IN P TO CLK/TTY
# HICH IS IN DEVM3 AND FOLLOWS WITH A SPACE
&
# ENTRY POINT NGBT CONVERTS 3 BIT NUMBER ON UBUS TO ASCI]
& aND PRINTS IT
L.
o pNTRY POINT NQB88 PRINTS DATA ALREADy IN 100 ANU LAITS FOR
# ~OMPLETION ’
L]
# plsOUTPUT SPACE AFTER NUMBER
# TRz=6 FOR A & DIGIT NUMBER
*
NQBg P CRS SL # SF1 SF14 P_NUMBERASLI]
ROM CTRL 177772 CTR.=6 (PRINT 6)
P ROMN 000001 LAST BIT ONLY
UBUS JUMP  NQRJ7 UNC G0 CONYV AND PRINT
#*
NGB g P CRS SL) SHIFT IN NExT ODIGIT
UBUS CRS SL3
UBUS CRS SL: #
UBUS ROMN 000007 ILAST 3 BITS
NQB UBUS ROM TO0D 0N006O CONVERT TO asclli
N8 s ROM 104 101403 wIO CHARACTEW
NQ9 A ROM 10A 102403 TI0
10D  ROMN 0400 NZRQ WAIT FUR COMRPLETION
JMP NQan UNC
ADD INCT CTRw DONE ?
JMP NQag UNC ~0
CAD GTRL CF1 Fli CTRa~1: CF1
ann RSH RET IF NONE
ROM TON 000040 SPACE
JMP  NQag UNEC
[
#*
* DMUL/ODTV
» ENTER VIA JMP TABLE TN SEC 7 WITH SRz4, RD,RC=y, RB,RAzV,
. F1.WSGN, U_ABS(U), V_ABS(v), SP2.0RG MSU1 EXIT TO DDIV IF LDIV,
L)
L7223
DMU_ RD JSB DM1a =Pz NEG SP2.0RG MSU, COMPL U IF NEG

RB Js8 DM)B NEG

COMPL V IF NEG§) F1l=2WSON

1976,

2108 PM



PAGE . 73 ADDRESS CONTENTS LAB; RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FR1, AUG 13, 1?7b,y 2tos PM

3749 7235 007660@7300 CIR JMpP DDV oo JMP IF pnplv

3750 #

3I7TH) L DELETE TWO ELEMENTS FROM

3752 L] THE STACK, MULTIPLY LSUSLSY LEAVING THE RESULT IN SP3,5P2.
3733 # CLEAR OVERFLOW, SINCE LSU#LSV=zLSV#LSU, 1T DOES NOT MATTER
3754 L IF U AND v ARE LATER SWAPPED,

3755 - *

3756 7236 31837777637 RC ADD sF3  CcLO SP3.LSUI CLO

3187 7237 377172607237 ) REPN DCSR 20 DCOSR

37488 7240 16774333273 RA UBUS MPAD SRy INCY CTR™ LSU#L SV

3759 TRk 1?537777237 SBUS ADD SP3 DCSR SP3.MSW OF RESULTIUCSR
3760 T24p _2S5T3T11TTITIY sP3  ADN sP2 SP2.LSw OF RESULT
3761 ©

3r62 ® IN ORDER NOY TO O/ERFLOW, EITHER MSU OR MSY MUST EGUAL

3763 - ZERO, IF MSU<»0 THEN U AND v ARE EXCHANGED AND THE NEW

37664 L] MSU MUST EQual ZERO, 1F NOT, AN ADDITIONAL MULTIPLY

3763 L] MUST BE PERFORMED TO INSURE THE ANSWER IS CORRECT MODULU 2#e32,
3766 “

3rzer T243 30766007247 DMU 5 RD MR DMy3 ZERD JMP IF MSU=0

3768 Te24q 32337417287 RB ADD §P0 INCN NZRn SPOLMSU

3769 7245 31777767257 ADD INCN UNC SWAP U AND V IF MSU«<>)
waid WARNING ( 8) ses TOS LOAD NAME IS ~LD NAME BEFORE PRECEDING PUSH, POP OR INCN

3770 T246 3252236727 RB JSR DMpA sP3 UNC OVFL IF MSU,MSV<>0 (1C UMP)
3r71 o

rre ® 1F MSy=0 THIS MULTIPLY CAN BE SKIpPED SINCE 1TSS RESULT

3773 “ WILL BE ZERO, IF NOT, MULTIPLY M5V®L SU. OVERFLOW OCCURS
3rTe #  IF THE MSW OF THIS PRODUCT IS NOT ZERO,

37715 L -

3776 T247 32526007254 DMUAa RB JMP  DMU4 sP3 ZERND SKIP MPAD 1IF ZERO (2C+ JUMP)
3rrt 7250 257712607777 SP3 REPN 2n

3778 1251 1677433327 RC UBuUS MPAD SR INCT CTRM MEVEL S

27719 7252 11777407777 SBUS Apbn ZERD

3780 , 7253 237777?7617 SP3 ADpDd S0V GVF IF NZR0JUBUS=ESPS
aval #

3782 * IF THE ANSWER IS NOT POSITIVE AT THIS FOINTy AN OVERFLOW

3783 [ HAS QOCCURRED UNLESS THEN RESULT 15 EXACTLY =2##31 AND A

3784 L NEGATIVE ANSWER IS EXPECTFOD. NEGATE THE RESULT IF F)L I3 SET
3785 *

3788 T254 166421??276  DMU, uBuUsS JSB DMua rB8 NEG POSSIBLE OVF IF NEG
3rer 7255 39666120563 sP2  JMR DCCA RA NF) JMP IF RESULT PUOS
3788 7256 32667517777 SP2  SuB RA NCRyY '

3789 7257 32647767777 RB sup RA UNC NEGATE RESULT

3790 7260 3#6“7377777 RB CAD =33

3rsl 7261 37766390563 JMP DCeA UNC

3792 L4

3793 # SFly U. =U, MAy RETURN WITH RANK] RSB,

3794 o

379% 7262 31627407477 DM] » RC suUR RC sF1  2ERn SF1§ LSU. =LSU, ZEKRO?
ar9s 7263 30607307777 RD cAD RD RSH NQy MSY, =MSU=]

3797 7264 30607707777 RD SUH RO RSB YESy MSU_ =MS5U

3798 @

3799 # F1.0RG USGN=SP2 XOR VYSGN, V. =V, MAY RETURN WITH RANK]l RS8,
3800 “

3801 T265 35763377312 DMln RP SP2 XOR HBF F1.VSGN XDR ORG USGN

3802 7266 33667407777 RA sSuR RA ZERO LSVa =LSV, ZERO?
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3802
38006
3605
3806
k)10 4
3808
3809
aalo
3811
3sl2
3813
3814
3815
3816
3el7
3818
3819
3820
3821
322
3823
‘3824
3gas
3826
3sar
3a28
3aa9
3830
38
3832
38313
38346
3835
3836
3837
3838
3839
36840
389641}
3842
3643
3844
JE45
3846
3467
a848
1849
3850
3851
3ase
3853
3834
3835
3856
3857

ADDRESS =~ CONIENTS
7267 32647307777
7270 32647707777
7271 2%772607257
7272 16774333275
7273 37777707617
7274 32777522777
7275 3577300777«
T2Te 3777777617
7277 3TTTTITOTTIITY
730n 32766007342
7301 33317777637
7302 32772131777
7303 16653532277
7304 01677777777
7305 14347377777
7306 16177717637
7307 30317777777
7310 37532337277
7311 16760332271
7312 37337777765
7313 25772577777
7314 32764332276

LAB,

O¢ ¢t e s s

X
n
>

&

& % & O

RBUS SBUS FUNC SHFT STOR SPEC SKIp COMMENTS FR1, auG 13, 1970, 2108
RB CAD . RB RSB NOy MSV_ =MSV=1
RB suB PR RSB YES)y MSV_ =MSV

THIS ROUTINE IS EXECUTED ONLY wWHEN BOTH MSU<>0 AND MSV<>0 AND
IS ALWAYS AN OVERFLOW, IT IS NECESSARY TO MULTIPLY MSU#LSV
TO OBTAIN THE RESULT MODULO 2e4#32, 1IT IS NOY

NECESSARY TO MULTIPLY MSUsMSY BECAUSE THIS CAN HAVE NO

EFFECT IN TwE MODULO RESULT,

SP3 REPN ‘ INCN 20 OVERFLOW CASE} INCN
SP0 UBUS MPaD SRy INCT CTRM MSUSLSY
ApD SOV RSB $P3EMSW OF PRODUCT} SOV

CHECK FOR =pa#31 CASF

RB ADpD St NF ) THROW AWAY SIGNJ OVF IF nF1
uBusS SP2 INR’ ZERO
ADN SOV OVF IF NOT 2ua#3l
ADpD RSH
DoIv

ENTER FROM DMUL WITH RD,RC=ABS(U), RB,RAzABS(V),
SP220RG MSU, Fl12WSGN, SR=4,.

IF MSVY=z0 A SHOKRTERQ DIVINE ALGORITHM CaN BE USEL, 1IF NOT

THEN v MUST AE NOAMALIZED SO THAT BIT 0 OF MSv=}], U MUST

BE SHIFTED ACCORDINGLY, AND THE REMAINDER MUST ALSO bE

SHIFTED, A MAXIMUM QF 15 SHIFTS 1S REWUIRED WHEN MSv=l.

CTSD CAN BE USED TO NORMALIZFE SINGE IT WILL DO a CIRCULAR

SHIFT BASED ON CIR, AND THE R11S SHIFTED OUT WILL ALwAyYS

HE ZERO, MAKING IT EQUIVALENT TO a LOGICAL SHIFT, wHICH

IS THE SHIFT NFEDFOD, NOTE THAT SP3 IS5 INVALIDATED BY ThE CTSD,.

RB MR DDA 7ERN SHORT DIVIDE IF MSV=Q

RA ann sP1 cLo SPl.LSV FOR SHIFTiCLO

RB REPC NEG PERFORM DOUBLE NORMALIZFE
UBUS CTSD SL1 rB INCT NEG SHIFT LEFT (CIRC SHIFT)
SP1 apn RA

CTRL Can CTRL SET UP FOR SHIFT

uBuUS apD ARUS OPND SAVE COUNT IN OPND FOR REM

SHIFT U THEN SAME NUMBER OF PLACES THAT V wAS 3SHIFTED,

RD aADnN SP1
RERPC |pP3 INCT CTRM "SP3.C
RC uBuUS waSL SL) INCT CTRMm
RBUS ann [3al) UsSP3,SP1,S5P0

DIVIDE THE TWO MSW'S OF U AY MSV, THE QUOTIENT THUS OBTAINED
CAN BE TOO LARGE SINCE LSv WAS NOT CONSIDERED IN THE DIVIDE,
RECAUSE MSV>=1000n0, THE QUOTIENT CAN BE NO MORE THAN 1 TQO LARGE,

$P3  REPN 21
UBUS RHB  DVSH SLj INCT CTRM

PERFORM DIVIDE
QUOTIENT=SP)

PM
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3858 7315 37617573428 RBUS ADD SR; eD cF2 NFg REMAINDER=RD,SPO

3859 7316 16611700000 UBUS ROM w0 100000 PUT BACK HIGH o1T

3860 L

386] * IT 1S NECESSARY T0 SUBTRACT LSV#QUOTIENT FROM THE REMAINDER,

3862 # IF IT STILL LEAVES A POSITIVE REMAINDER, THEN WE WAVE THE

3863 # CORRECT QUOTIENT aNND REMAINDER, 1tF NOTy WE MUST ADD BACK

3364 o ONE COPY OF Vv TO THE REMAINDER ANN DECREMENT THE QUOTIENT

3865 L4 ACCORDINGLY, WE ARE GUARANTEED THWE QUOTIENT IS NO MORE THAN

3866 @ 1 TO0 LARGE BY THE NORMALIZATION, IF THE QUOTIENT IS ZERO,

3867 @ THE REMAINDER IS THE DIVIDEND AND THIS CHECK May BE SKIPPED,

3868 * THE REMAINDER IS A 32 BIT UNSIGNEN QUANTITY. THE SIGN sSIT IS

3869 # THE 33RD BIT, WE CAN TELL IF THIs BIT IS NEGAVIVE AFTER THE

as7o o SUBTRACTION BY CHECKING FOR THE ARSENCE OF CARRY OUT FROM THE

38T “ MOST SIGNIFIGANT WORD,

3872 @

3873 7317 01526007333 SP1 JMP DDI4 SP3 ZERA SP3.WUOT FOR MPALSKIP IF 0
3876 7320 37772607777 REPN 20 " MULTIPLY TRIAL WUOTIENT RY
3873 732) 16774333273 RA UBUS MPAD SR) INCT CTRM LOW QRDER BITS AND SusTracT
3876 7322 17527377777 SBUS cAD sP3 : FROM REMAINDER

3arT 7323 25327517775 SP0 SP3 sum SPO NCRy REMAINDER=RD,SP0

878 7324 25776407777 SP3 INC ZERO SKIP IF CARRY

3879 N T325 30617517776 UBUS RO ADD RD NCRY NEG REMAINDER IF NCRY

3a80 - 7326 37766367333 JMP  DDTIG UNC JMF [F CORRECTION NOT REQMW
3g8l : o

kJ-1.1-4 @ CORRECTIOM NECESSARY, ADD BACK THE DIVISOR anb DECREMENT QUOTIENT,
3483 #

33884 7327 333375177758 "o SPO RA ADD SR NCRy ADD BACK DIVISOR

3985 7330 32616767770 ROD RB InNC RD UNC

Jass 7331 32617777717 RD RB ADD RD

3887 7332 37307377774 SP1 CaD sP1 DECREMENT QUOTIENT

3488 &

kY-1-3 @ NORMALIZE REMAINDER, IT IS SUFFIGIENT TOo DU A CTSD (WHICH

3890 » DOES A CIRCULAR SHIFT) BECAUSE THE LOWER BITS OF THE

3891 # REMAINDER WILL ALWAYS HE ZERQ SINGE THEY WERE

3892 “ ZERO IN THE DIVISOR aND DIVIDEND (BY NURMALIZATION),

3893 o THUS A CIRCULAR SHIFT IS AGAIN EQuIVALENT TO A LOGICAL SHIFT,

3894 L NOTE THAT SP1 IS INVALIDATED By THE CTSD.

3893 #

3896 7333 263577777717 ]v) 9% OPND ADD cTRL SET UP TR TO SHIFT REM™
3897 7334 37537777778 SPO apn sP3

3898 7335 01637777777 SP1  ADD RC RDyRCLQUOTIENT

3899 7336 37617717777 ADD )

3900 7337 30652337277 RO REPC RB INCT CTRM NORMALIZE REMAINDER

3901 7340 16653733277 uBus ¢TSD SRy kB INCT CTRM™ {CIRC SHIFT) LOW SPO=0
3902 734)] 29666367355 SP3  JMP DDIS WA UNC REMAINDER IN RB)RA

3903 '

3904 A SHORT DIVIOE IS POSSIBLE SINCE MSVzo WHICH GUARANTEES THAT

3905 THERE ARE MO MORE THAN 16 SIGNIFIGANT BITS IN THE DIVISOR,

390s THE DVSB CAN HANDLE UP TO A 16 BIT DIVISOR AND A 32 BIT DIVIDEND,

L}
“
@
@
3907 “ IF THE DIVISOR DOFS NOT GD THE FInST TIME, IT IS NOT NECESSARY
asoe L TO DIVIDE 0,MSU BY LSV SINCE THIS WILL BE ZERO. IF IT DOES
3509 L GOy, JMP OFF T0O DIVIDE THE UPPER PORTION AND GET THE MSW
3910 L OF THE QUOTIENT.
3911 @
D

3912 7342 33766003130 DIa RA  JMp  TRpa ZERO TRAP IF DIV BY ZERO
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3913 7343 37177777637 apn . RUS OPND OPND_MSw QJUOTIENT (=0)
3914 7344 33767517770 RD RA  SuUB NCRY NEED TO DIv mMSU?
3918 7345 30302367373 RD JSB DDl2 <Pl UNC YES} JMP, SPl.MSU
3916 7346 31317777637 RC  app sPl  cLoO SP1.LSUS CLO
Ny 7347 30772577777 RD  REPN 21
3918 - Y350 33764332276 UBUS RA  DVSB SL1 INCT CTRM MSULSU/LSVY
3919 7351 3767757342% RBUS apn SR1 RA  CF2 NF2 RESTORE HIGH BIT FROM F2
3920 7352 16671700000 UBUS ROM LY 100000 RB,RA_REMAINDER (RB=Q)
3921 7353 01637777777 SP1  ADD RC RD4yRC.QUOTIENT
3922 7354 26617777777 OPND apDd RO ’
3923 "
3926 » COMPLIMENT THE QUNTIFNT IF A NEGATIVE RESULT IS EXPECTED,
3928 ) OVERFLOW IS POSSIRLE ONLY IN THE CASE OF =2w#63)l/=1,
3928 D
3927 7388 37766157362 - DOIn JMP  DDISK NF1 JMP IF PQOS RESULT
3928 7356 31627507777 RC  Sum RC CRRY
3929 7357 30607367777 RD  CAD LD UNC " COMPLIMENT QUOTIENT
1930 7360 30607777777 RD  SUR LYy
393 7361 37766367364 JMP  DDT? UNC CAN'T OVF IF NEG
3932 7362 30777527777 DDI. RD  ADD POS OVF IF =26u31
39133 7363 37777777617 apn _ S0V
3934 . ) N
3938 » IF THE DIVIDEND WAS NEGATIVE THEN THE REMAINDER MJST ALSO
3938 ® BE NEGATIVE,
3937 ®
3938 T364 35766127370 DDIv sP2 uJMP DD1A POS
3939 7365 33667507777 RA  SuBs RA CRRY COMPLIMENT REMAINDER
3940 7364 32647367777 RB  can RE UNC 1F DIVIDEND<(
3941 7367 32647777777 RB  SuR REB
3942 °
3943 ® DONE, SET ncCa ON QUOTIENT IN RD,RC,
3944 8
3945 7370 30777407757 DDIg RD  ADD CCA  ZERn SET LCCA ON QUOTIENT
3946 " 7371 3777TTTS77TVY ADD NEXT
3947 7372 31777757657 RC  apn €CcZ NEXT
3948 @
3949 # THIS SUBROUTINE IS EXECUTED WHEN THE DIVIDE SUCCEEDS THE FIRST
3950 » TIME, IT GIVES THE UPPER WORD OF A TWO WORD QUOTIENT, THE
3951 ® REMAINDER IS STORED RACK IN MSU(KN) FOR THE SECOND DIVIDE
3952 » PERFORMED IN LINE,
3953 “
39564 7373 37772577777 DDIn REPN 21 DIVIDE MS BITS
395§ 7374 33764332276 UBUS RA  DVSB SiLj INCT CTRwm 0,MSU/LSV
. 3956 7375 37617573425% RBUS App SR1 RD cF2 NF2
3957 737 16611700000 UBUS ROM RO 100000 PUT BACK MSR OF REM

3958 7377 01177707637 SP1 ApnN AUS OPND RSB OPNDL.MSW QUOTIENT



PAJE

3939
3960
3961
3962
3963
3964
3965
3965
3967
3968
3969
3970
3N
3972
39T
A9T4
3975
3976
3977
3978
3979
3980
3981
39az
3%83
3984
3985
3986
3987
3988
3989
3990
3991
3g9e
3993
3994
39935
3996
3997
3998
3999
4000
4001
- 4002
4003
4004
4005
4006
4007

4008
4009
4010
4011
4012

77

ADDRESS

T4T73
T4Ta
7475
T4T8
7477
7500

7501
7502
7503
7504
7508
7806

7507
7510

751,
7512
7513
7814
7515
7516
7817
7520
7521
7522
7523

7824
7525
7526
7527
7530

CONTENTS

37431700405
37671607476
37506367532
374367712057
371671607501
37766367545

37431720405
37671607504
37766367532
37436712777
37671607507
37766367545

37771615545
16602367551

37617777777
37762367573
326177(5777
37762367573
327177706777
30616777776
37762367573
32637715777
37762367571
32657714777
20177777157

31177777432

20416777777,

37607007450
37766367517
35526303033

LAB. RBUS SBUS FUNC SHFT STOR SPEC SKIP

2 8 ¢ C & & E &S P

£ 3

L7493
DCLo

D10y

cLD,

SECTOR 1S

DIO COLD LOAD

DISC DUMP

DIO COLD LOAD USING ATC & 2646
(REG COLD LOAD)
S«BNK=()

ENTRY FROM DCLD
SP2=LABEL,

INITIALIZE ATC

CONF IGURE

CTRES=8NKsl,

ROM
ROM
JMP
ING
ROM
JMP

FOR

ROM
ROM
JMP
INC
ROM
JMP

(ASSUME 1/0 RESET)
CONFIBURE FOR SEND =p400 8AUD

TW10
St

TC10

o
RA
aTA
Q
RA

160405
nIoy

UNC
CLSR
niog

UNC

RECEIVE ®2400 BAUD

TW10
SLy

TCr10

L]
RA

G
RA

SEND ESCAPE LOvVER CASE

uBUS

RECEIVE N

RB

RB
uaus RD

RB

R8 RC
RD

sP2

ROM

JSd  SEND
WORDS AND
ADD

JsB  REcv
ADD  RLZ

JSB RECV
anp RRZ

INC

JSB  REcCV
Apn RLZ

JSB REGV
ADND  RRZ

ADD

ADD

INC

CAD

JMp CLng
JMP  INT2

RD

120405
n1o3
UNC

DI04
UNC

F2s0,

COMMENTS FRT,

WITH SPlaDEVe,
SH=0

CONF IGURE FOR SEND
RETURN AOR

STALU? GO WRITE
SEND TOQ UNIT 0
RETURN ANDR

SEND TO CHaNNEL O

CONFIGURE FOR RECIEVE
RETURN ADR

GO WRITE

SENL TO UNIT 0

RETURN ADR

SEND TO CHANNEL 0

TO READ FROM z644

015545
UNC

WRITE TO o

o]

RO

RD
#e

RB
BUS

BRUS

RD

sSP3

UNC

UNC

UNC
uNC

WRA

DATA

CFl ZERO

UNC
UNC

ESC LCc E
SEND ESCAPE

WwRITE TO ©

RDLCUUNT

GET A CHARACTER
RC.UPPER BYTE

GET ANOTHER CHARACTER
EXTRACT LLOWER BYTE
wRITE TO MEMORY

INC ADDRESS
DEC PASS COUNT,
KEEP READING
SP3.LABEL, SET UP REGS

Fla0

AUG 13,

1976,

aion PM
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40l3 »
4ule L4

4¢13 o TERMINAL COMMUNICATION ROUTINES

acls ° ASSUME DEVICE NUMRER STORED IN SP)

4cl7 “

4cle ‘ 7531 01531413400 TRIA SP1  ROM SP3 3400 NZRO ALWAYS NZRO

4cl9 7532 01531701400 TWio SP1  ROM SP3 101400

4ca0 7533 010317v2400 TRW} SP1 ROM 104 102400 0o TIO

40al 7534 12777532777 10D ADD Sk NEG CHECK HIT 1 (RIU/WIO 0K)
4022 7535 37766387533 JMP  TRwW) UNC NOT READY

423 7536 25761412000 SP3 ROMN 2000 NZRoO SKIP IF TRIO
4c24 *

4025 7531 210577771777 TIOn Q APD 10D

4026 7540 25031300000 TIOn SP3 ROMI 10A 100000

Y-34 7541 12537777777 100 ADD sP3 : UNLOAD DATA TO S$P3
4028 7542 04777423777 CPX1 ADD SR) EVEN -
4c29 7543 37766362762 JMP  SYSHM UNC " FAIL IF ND RESPONSE
4c30 TS44 33ISTTTTTT77T RA aApn RAR RETURN

431 . @

4¢32 7545 01531700400 TCIA SP1 ROM SP3 100400

433 7546 37766367537 JMP  TIO0D UNC

4636 U

4633 7S47 01531702400 TTIn SP1  ROM $P3 102400

4036 7550 37766367540 JMP  T10A UNC

4c37 . °

438 o

4039 TSS1 16437700477 SENm UBUS Apn LRz @ SF1 UNC

4040 7552 30437774457 SEN= RD  ApPD RRZ Q@ CF1

4061 7863 37671607556 SENs ROM RA SEN1 RETURN aDR

4042 7S54 21431243400 Q ROMI Q 043400 ADD COMTROL BITS
4063 75858 37766367537 JMP  TWTO UNC

4060 7556 37436712777 SEN) INC SL1 0

4045 ., 1557 31671607561 ROM RA SEN2 RETURN ADR

4046 756n 37766367545 JMP  TCTO UNC

40647 7561 37671607563 SENa ROM RA  SEN3 RETURN ADR

4048 7562 37766367547 JMP  TTTO UNC

4049 7563 25761604000 SENq SP3  ROMN 004000

40%0 7564 16766007561 UBUS UMP  SEN2 ZERA

40951 7565 37436777777 RECz ING Q aCK INT

4082 7566 37671607571 ROM RA  SEN& RETURN aN®

4053 7567 256577/4777 SP3 ADD RRZ RB UNLOAD SP3 IN CASE RECV
4056 757n 3776636754% JMP TCT10 UNC

405% 7571 37766147552 SEN, JMP  SENS Fl

4056 7S72 377177707777 ADD RSB

4087 - M

4058 [

4059 7S7T3 3767160757% RECy ROM RA  REC) RETURN ADR

4060 7574 37766367547 JMP  TTTO uNC

4061 7575 25761604000 RECY SP3  ROMN 004000

4062 7576 16766007573 UBUS JMP RECV ZERn

4083 TSTT 37671607565 ROM RA  REC2 RETURN ADR

40646 T60p 3776636753 JMP TR7IO UNC

4065 ®

4066 »

4067 # 7905 DUMP
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4068 # SI0O DMP Tn 7905 BEG AT CYLINDER %000572, HEAD/SEC %001000% W
4069 @ SEC AND CYLINDER ARE INCREMENTED SEQUENTIALLY BY DISC CONTROLLER,
4070 . @ ENTRY FROM DCLD (REG DMP) WITH SP13VEV#, CTR=S=aNKel, S=8NKz0, F2=1
4071 * .

4072 7601 013177(2054 DDMn SP1  SP1  ApnD  SLY1 SPl  CLSR . SP1.DEVa # 4, SR.O

4073 ’ 1602 37157777017 . ADD sBR ABS ARS=BNK_0

40746 »

4075 ) ] LOAD TOS REGS, SP3, SP2, NIR, PCLK AND OPND WITH (5=-DNKySPl)e,.
4078 L] SwBNK=0, SR=03 SP0_SPl+4, SP1.SP1+7y SF1ly F3.ICS FLG, SET ICS, SR.4
4077 » ’

4078 7603 01137777777 DPLgy SP1  ADD RSPO ROS - READ DOmD4

4079 7604 01316637177 SP1 INC SP1 CF3 SRNa INCR SP1, F3_.0

4080 T605 26537767777 OPND ADD sP3 UNC SP3.D4

4081 7606 26206367603 OPND JMP DP9 PUSH UNC 105-00=D3

4082 7607 04761400020 CPX1 ROMN 0020 ZERO

4083 7610 37777777077 g ADD SF3 . F3.1CS FLAG

4084 7611 0M1T777T7TTTY SP1  ADD RUS ROS READ D&

40885 7612 16116777717 uBUS INC RSPl RNS READ D& INTO NIR

4086 . 7613 26737777117 OPND ADD &Pg SIFG ’ SP2.D5, SET ICS FLAG

4087 7614 01116777777 SP1 INC KSP1 ROS READ O7

4088 7615 16176777777 UBUS INC “US ROS READ D&

4089 7616 26017777477 OPND ADD PCLK SF1 PCLK.DT, F1.1

4090 )

4091 # CREATE AND EXECUTE SEEK 1,0 PROGRAM, BEGINNING AT

4092 » ABS~BNK,SP0=4¢ THROUGH SPl+] = DEVMa4 THROUGH DEVW#4+H:

4093 » 1/0 PTR, CONTROL SFEK, wRITE 2w FROM D7, END, CYLINDER, HEAD/SEC.
4094 » Fl=l, F2=1, SR=4) NDRA (DDOC) USED TO WRITE [/0 PTR AND S10j

4098 » RETURN TO DDM1 WITH SPO_SP3, SP1.DEv#¥s, SP3 MODIFIED.

4096 o

4097 7617 01176777157 Do SP1  INC RUS WRA

4098 7620 37171601000 ROM 3US 001000 HEAD/SEC Y
4099 7621 01177777157 SP1  Ann RUS WRA

4100 .T62p 337171600872 KOM AUS 000872 CYLINDER T
4101 7623 37176777188 SPO NG RUS WRA

4102 7624 37171630000 ROM BRUS 030000 10CW (ENDy INT AFTER SEEx)
4103 76258 371177777158 SPO ADD RUS WRA

4104 7626 01177777437 SP1  ADD BUS DATA 104w (07 ADDR)

4105 T62T 37127377158 SPO CAD RSP0 WRA

4106 7630 37171657776 ROM AUS 067776 JOCW (WRITE 2)

4107 7631 37127377155 SPO can RSP0 WRA ,

4108 7632 37171601000 ROM nys 001000 I0AW (SEEK)

4109 7633 37127377188 SPO CAD RSPN WRA SPOLDEVH#UuL+]

4110 7634 37171640000 ROM AauUS 040000 10CW (CONTKOL)

4111 7635 37766367644 JMP  DDAC UNC FINISH SEEK PROGRAM

4112 "

4113 L3 CREATE AND EXECUTE AUTO SEFK 1/0 PROGRAM, BEGINNING AT

4116 o ABS=BNK,5P] = DEV¥a#4l! I,/0 PTR, CONTROL, ENO WITH INTERRUPT,

w115 * F1=0, F2=1, SR=4J DDRA USED TO WRITE 1,0 PTR AND S]O;

4116 @ RETURN TU DDM1 WITH SP0_SP3, SP1.DEvVs#a, SP3 MODIFIED.

4117 ®

4118 7636 01136777157 DDOR SP1 INC ASPO WRA SPO.DEVHeG+]

4119 7637 37171640000 ROM AUS 040000 I0CW (CONTROL)

4120 7640 37116777158 5P0 INC BSP1 WRA

4121 7641 37171607408 ROM ARUS 007405 I0AW (SAME HEADs AUTO SEEK)

4rae T642 01176777157 SP1 INC RUS WRA
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4123
4126
4125
4126
4127
4128
4129%
4130
4131
4132
4133
4136
4135
4135
4137
4138
4139
4140
416l
4162
4143
“Llae
4148
©146
L1447
4148
Ll49
4130
%1%1
$132
%$133
4156
4138
41356
4137
4158
%159
4160
418)
4162
4163
4166
4165
4166
4167
4168
41569
4170
4171
4172
4173
4174
4178
41768
4177

ADDRESS

7643
Té644
7645

7646
T647
7650
7651
7652
7653
7654
7685
7656
7657
T660
7661
7662
7663

" 7664

T766%
7666
7667
7670
T67})
7672
76723
7674
7675
7676

7677
7700
7701
7702
T703
7704
T705
7706
7707
7710

CONTENTS

37171634000
07301600077
25326367672

37537557458
371766367636
01137777141
37171604000
37167377155
37171640000
37136777158
37171650000
37136777155
16177777437
37136777158
37131634000
37176777155
26177777437

07301600077
16136772156
37177774435
37127377155
37171614000
25337777437
37107377158
01531701000
01176777437
37762301724
37511644000

245377177777
04777467777
37766367700
29517777777
24777627037
01177777177
11531302000
07763377774
16761400077
37766367675

LAB,

(o BRIk IR IR B BN BN R N 2

=]
kS
2

DD8a

DDMa

RBUS SBUS FUNC SHFT STOR SPEC SK1IP COMMENTS FRI, AUG 13, 1976,
ROM RUS 034000 I0CW (END WITH INT)
SWCH ROMN SP1 000077 SPleDEVH, SAVE SP3y FINISH
SP3 JMP DDBA SPO UNC SEEK PROGRAMS (1C UMP)

AFTER EXECUTING SFEK ¥/0 PROGRAMS DDpA AND DUOB RETURN TO DDOM1 WITH
SPQ=0RG (D4), SPl=nEVHeal SP3.SP0, CFl, EXIT TO DDOB IF Fl WAS ON
CREATE SECOND PART OF WRITE 1/0 PROGRAM, BEGINNING AT
ABS=BNK,SP1+3 = DEv#s4+3l CTRL WRT, WRT 4K FROM D&, END W/ INT,
SR=4; ORG (DA) RESTOREN FROM OPND, RH SP0.0.

sPO ADD sP3 CFl NF1
JMP DDA UNC
SR SP1 apD RSP0 WRA
ROM BUS 004000 10AW (WRITE)
SPO cap RUS WRA
ROM RUS 040000 10CW (CONTROL)
SPO INC RSP0 WRA
ROM RUS 060000 IOCW (WRITE &K)
SPO INC RSP0 wWRA
UBUS anpn RUS DATa 10AW (D& ADDR)
SPQ INC PSPO WRA
ROM R&PO 034000 I0CW (END wITH INT)
SPO INC RUS wRA \RH SPO_0
OPND apD HUS DATaA RESTORE ORG (D8)

CREATE FIRST PaRT OF vRITF I/0 PRNOG, HEGINNING AT ARS=ONK,DEVH#4!
1/0 PTRy SET BNK=RH SP03 SI0j SEND RIL TO INTERRUPTING DEVICES,
WATITING FOR CORRECT DEVICE; CHEcK I/0 PTR IF DMP REC 1=N (SRN4),

SP0.SP3, SP1_DEV#u4+7, SPI_SM, Fa._03% EXIT T0 0DOM4 IF DMP REC leN,

DD0A AND DNORA USE DDRA TO WRITE I/ PTR AND EXECUTE 1/0 PROGRAMS}
SPO=DEV#M44+l ON ENTRY (UNCH BY nD8A), SP13DEVH, F2=1l, SR=4}
EXIT TO DDM]1 WITH SP1=DEVM®4, Sp3 MODLIFIED,

SWCH ROMN SPl  n00077 SPl1.UEVSR

UBUS UBUS INC SL1 ASPO wWRA

SPO ADD RRZ AUS DATA 10AW (HANX=SPO(14118))

SPO CAD RSP0 WRA

ROM RUS 014000 10CW (SET BAIK)
SP3 ADD SKkQ CFe SAVE SP3, F2.0
SPO CaD BSP1 wRA AT DEVHE v 4,
SP1  ROM SP3 101000 (FORM SID CMD)
SP1 INC RUS DATa PUT DEVE & & +
JSR lopa UNC SEND CMD TO nEVICE
RO STA 044000 SET I RIT, any K
FOR CLEARING EXT INT
STA Anp SPa SAVE STa
CPX1 ADD BITa
JMP e UNC WALIT FOR INT
SP3  Apn STA RERPLACF STa
STA ApD CCPX SRa CLEAR EXT INTERRUPT
SP1 ADD RUS ROA READ I/Q PTR IF DMP lan
I0A RrOMI sSP3 102000 FORM RI{ C™D
UBUS SWCH XOR
JBUS ROMN 0nT7? ZERO
JMP  DDM3 UNC JMP IF NOT CORRECT DEVICE

2:08 PM



RPAGE 81 ADDRESS CONTENTS

4178 7711 37762391724
4179 7712 23526167646
4180 7713 01311600007
4181 7714 26767537776
4182 7715 3776623775)
4183 : 7716 37766237745
4180

4185

41886

187

4188

4189

4190 7717 01462211744
4191 7720 37217777775
4192 7721 392177777177
4193 7722 13202301744
4194 7723 372171777766
4198 TT24 34217777777
4196 7725 03217777617
4197 7726 22202301744
4198 7727 212177777177
4199 7730 29202301744
4200 7731 14211777777
4201 7732 37217777762
4202 7737 242023P1744
4203 7734 03217777217
4206 7735 36202301744
4205 7736 20217777777
4208 1737 31217777760
4207 77640 00202301744
4208 7761 37731610000
4209 7742 37617777217
4210 7743 060687747217
4211 TT4y4 16641777757
421le

4213

42146

4215

42158

4217

4218

4219

4220

4221

haze

4223

4224 7745 39617417770
4228 77646 03156777617
4226 7747 16137617770
4227 7750 16177777237
4228 7751 17631601200
4229 7752 37777777028
4230 7753 04621620000
4231 77564 31761404003
4332 77156 31766007764

LAB

FT T XS

O3 % s &

DMy

DOMs

RBUS SBUS FUNC SHFT STOR SPEC SKIP COMMENTS FR1, auc 13,
JsB  I0PA UNC SEND RIL TO (CORR) DEVICE
SM JMP DDM] SP3 Fe SPA.SMT VP IF SEEK PRUGS
SP1 ROM sP1 000007 SP1.UEVg#a+T
UBUS OPND SuUR NEG JMP 1IF ABN END AND DMP leN
JMP O DDME SRNgy N(FOLLOWING SBUS=0)
JMP DDMa SRN.4 JMP IF DMP REC 1=N
PUSH REGS,ETC, INCL DO0=5,7 IN TOS,5P0,5P2,PCLK, ORG S=8NK(+1)
IN CTR AND ORG. SM IN SP3 EXCEPT CPX1,CPx2,06 AND SIZE INTO
MEM BEGINNING AT S«BNK,SPl+lzDEvstast,
SR=43 SP2.4K, RDL0O, RB.CPX1l INCL F3y SR.2, SM.DEVH#G+28,

SP1 JSAR PSKA SM SRN7> DUMP DO=D3 (2C JMP)
SPO ADD PUSH
SP2 aAnD PUSH
PCLK JSB PSHA PUSH UNC DUMP D4 ,D5,D7
X ADD PUSH
oL ann PUSH
RBR  ADD pPUSH DR
0B JSB  PSHA PUSH UNC DUMP X ,DL,DB=BANK, 0B
Q ADD eUSH
$P3 JSB PSHA PUSH UNC DUMP Q.SM
CTRL ROM PUSH 177777 (CTR=S=-RANK+1)
z ADD PUSH
STA JSH PSuWA PUSH UNC DUMP S=BANK,Z,STA
RBR ann PUSH PR
pa JS8  PSHA PUSH UNC DUMP PR=BANK,.PB
P ann pUSH
PL ADD FUSH
CIR JUSH PSHA PUSH UNC DUMP PP, CIR
ROM sPe nloooo SP2a4K
ann RD INSR RDL0, SR=]
cPX) ADD RB INSP F3 RB.CPX), SR=g,
Usus ROMN =B 177757 ICS FLAG wAS OFF

FIND MEM SIZE}§ PUsH CPX1,CPX2,D6 aND SIZE INTO MEM BEGINNING AY
SmiNK,SM+12DEVH84+293 DUMP REC (=N (4K EACH, BEG WITH 0=777T),
ENTER WITHM RD=0, RBsCPX1l, S5Rz2, SuzDEVa#e+s28, APRS=-BNKk=0y S=HBNK=D,

SP1=DEVHu4eT, SP2m4K, SPI3ORG S4, NIR=D6,

DOMB USED YO WRITE REC 1-Ni WRITE 4K AND WRITE ADDR SET AT
DEVH#44+S,6,) RH SPO_BNK aND SM_SP3 BEFORE EACH TRANSFER TO DDMAj
IF ABN I/0 PROGRAM END DDMA ENTERS AT ODMBH WITH SBUS=0 (SR=0)
TO TERMINATE DMP WTTH ADDR+BNK OF REC BEING wRITTEN IN CIR,

EXIT TO WAIT AFTER LAaST RECORD, WITH ENVIRONMENT UNCHANGED EXCePT
(DEVH®#4) THROUGH (DEV##4+32), CIR=LAST ADDR+] + S-BNKs=8NK,

RD sSP2 ADD RD NZRO INC MEM ADDR
RBR INC SBR S INC S=BANK

RD UBUS apn RSP0 ROS SRNYZ READ (ADDR+S=BNK)
UBUS ADD BUS ~IR NIRSGADDR+BNK IF DMP =N
SBUS ROM RC 001200 RC_ADDHN+RNK+1200

RBUS AND cCcPx CLR TLLEGAL ADDR, CIR.NIR
CPX] ROMN HC 020000 TEST FOR ILLEGAL ADDBR INT
RC ROMN 4003 ZERO PE6K?

RC JMP DDMB ZERC JMP IF NOT ILLEGAL ADDR

PM



PAGE 82

4233
4234
4235
4238
4237
423e
4239
4240
4241
4242
4263

T 4264

4248
4248

4247 -

4248
“249
42sg
4251

4282
42s3
4254
4255
42556

ADDRESS

7756
7757
7760
7761
1762
7763
7764
7765
7766
7767
7770
7771
T772

7773
7774
7775
7776

7777

CONTENTS

06677777777
37626202761
37157777617
002023861744
37677177218
37322301744
37766217745
37177777238
37107377154
30177777437
37167377154
37171680000
22466367664

37766177473
37766367601
37766367123
37rrTiTITY

3T7TTTTITITY

ROM COUNT=241e

LABL

DDMe

% .
o
DCLP

NQT;

UNT.

RBUS

SPO

SPO
SP1

SP1

SBUS FUNC SHFT

CPXx2 aAnn
JMP
ApD
JsA
ADD
JSB
Jmp
aApD
can
RO apn
caD
ROM
JMP

CIR

SP3

JMP
JMP
JMP
AnD

anp

#72,2 1K PARITY
#7472 1K PARITY
#7472 2K PARITY

$ST.7T

L]

ERRORS= -

warT
PSHA

PSHa
DDM4

oDma

DCLo
DOMP
NaTe2

WARNINGS=24n

STOR

RA
RC
SBR
PUSH
RA
SPO
RUS
RSP1
BUS
BUS

aus
oM

SPEC SKIp-
SRZ
S
UNC
INSR
UNC
SRN?
NIR
wRA
DATA
wRA
060000
UNC
NF2
UNC
UNC

COMMENTS FRI,
RA_CPX2
RC.03 UMP IF ALL DUMPED

RESET S«BANK

RD.RCs DUMP CPX!i,CPX2,D6
SIZEsADDR+BANK

CLR S$P0y DUMP SIZE

JMP IF FINDING SIZE
NIRLADDR+BNK

SET WRITE APDR

WRITE 4K

SET 1/0 PTR,BANK; SI0
DIRECT CLD LL/DMP ENTRY

FP N##2 ENTRY

AUG 13,

1976,

2:08

M



PAGE

ac12
AC13
ACL4
AC10
ACLP
AC1S
acan
ACaP
AC2s
AC3D
AC3S
AC40D
AC4S
ACSD
ACSS
ADAX
apBX
ADD

ADD1I
ADDM
ADDS
ADxA
ADXB
ADX1

AINC

ALS1
ALS2

AL323

83

0044
0050
0055
0043
0060
0042
0104
0114
olo03
0126
01285
0154
01583
0165
0165
0605
0611
0612
6760
0078
1583
0603
0607
0754

0070

0226
0253

0256

<=

<z

<=

<=

<=z

<z

0074
0057

0047

02ss
0233

0230

0lal

SYMaOL CROSS REFERENCE TARLE

FRI,

AUG 13,

1976,

2108 PM



PAGE 84
ALse 0222
AND 0033
ANDI 07S7
ASeK 1716
AT10 372
ATS1 3716
ATS2 3727
ATS3 3742
ATS4 3747
ATSS 3787
ATSS 3762
ATST 3766
ATss 37171
ATST 3777
BCC1 0422
BCC2 0424
BCC3 0427
BCC4 0432
BCY 0445
BNCY 0443
8ND2 1752
BNDC 1781
BNOV 3013
BNOV 0440
8ov 0434
BRD 0401
BRE 0464

BRQ

0467

1617
3713,
arry
3742
3778
377;
7140
3710
3756
3735
3525
0402

06436

- 0433

0411

1451
1533

2131

1630

3781

044l

154}

2220

1641

Q444

1887

2446

16853

0446

2652

SYMaOL CROSS REFERENCE TARLE

1460

0451

1664

0454

1670

0457

0462

0465

04To

0500

0517

FRI, AUG 13, 197s,

2108 i'M



PAGE 85

BRP
BRP2
8RS
8BTSt
cae
c10
cLaz
cLaB
cLo1
CMD
cvp
cMPO
enpB
cMPI
CMRM
coLd
CRRB
CPRS
CsTV
D031
Do3s
DoSS
DaB2
DADD
oBBC
oBwWC
Deca

DCLo

0412

0414

0400

1262
0ST7
1660
2711
2708
7517
1670
0618
2132
2135
0537
0004
3206
0472
2768
3122
2202
2201
2206
0461
0620
2321
2313
0663

7473

042)

2407
2404

1527

2065

2155

3154

0002
2524
2001
2128

2244

2030
2016
0576

7773

2441

3110

2751
er?
2024
2215

2264

2033
20e0

0623

s112

2071

2276

2052

0627

2135

2064

0633

SYMnOl. CROSS REFERENCE TABLE

2160

2167

1174

2207

1272

2226

1278

1300

1303

7255

7261

FRI, AUG 13, 1976, 2108 PM



DEL

FAOE B¢
DCLD TTT3
ocM2 0636
DEMP 0634
DDOA T617
DDoB 7636
DDOC T6ua
DpaA  TeTe
DDEL 0644
poIa 7373
DDI3  T342
DDI4 7333
DDIS  73sS
DDI6 7362
DOIY 7364
poIe 7370
DDIV 7300
DOML  T646
DDM4  TT4S
nDOMS 7751
DOME  TT64
_DDMB  T664
DOM9 767§
‘oonp 7601
DDUP 0763
DECA 0585
DECB 0557
DECX 0553

0648

<=

<s

<z

<s

<=

<=

<=

<=

<=

<=

<=

<z

<=

<n

<=

<=

323»

1203

T647
7635
764%
2204
T345
7300
7317
7341

73558

7361

7364

7238

. 7712

7716
1718
7755
7772
7710

7774

0220

1206

7326

7764

SYM-OL CROSS REFERENCE TARLE

FRI,

AUG 13,

1976,

2108 PM



DMUL

PAGE 87
DELB 0646
DEXF 1400
DFL2 1221’
DFLT 1212
D101 Tav6
Dig2a 7501
D103 7S04
DI04 7507
DISP 2643
DIV 0721
DIVI 0542
DIvl 0724
D¥MLA T262
ovM18 7265
OvaA  T2T1
DvMaea  T274
DMEM 3172
DMP1 3244
OMP3 3336

<~DMP4 3361
DMPS 3345
DMPE 3360
.DMPB 3261
DMpe 3272
DMy2  TR243
DMyl 7247
DMU4 7254

7233

<=

12158

1548

7233
7234
T246

7254

. 3162

3234
as21
3313
331
a3sa
3364

3308

7243
7247

3470

3360

3474

SYMrOlL, CROSS REFERENCE TABLE

FRI,

AYG 13,

1976,

2106 PM



EXSw

PAGE 88
DNEG 0630
DPF 1412
OPL9 7603
DSEG 2385
DSG2 2372
DSP2 2653
osTv 3121
DSUR 0624
DTST 0560
pume 3223
DUP 0761l
Dvi2 0732
DVNR 1651
OX42Z 0453
DXCH 0874
D2R2 o0772
DZRO. 0767
Exlo @2Sa22
Ex11 2sa7
EXF 1407
EX10 2683
EXI1 2463
EX12 2671
EXI3 2476
EXI8 2520
Ex19 2521
EXIT 2486

3203

<=

<z

1406
7606
2247
2367
2670

236)

0714
3182

0723

1622

0767

2723

1743

2460

2600
26472
3107

2T

3166

2305

2362

1242

3206

0726

1635

1752

2311

1246

1645

2416

2440

SYMaOL CROSS REFERENCE TABLE

2470

FRI, AUG 13, 1776,

2108 PM



PAGE

FAD1
FAD4
FaoD
FCMP
FOIV
Fova
Fov3
FOZR
FIxa
FIx4
FIXR
FIXT
FLT
FMPY
FNEG
FNG2
Fov
Fsus
6sCB
HALT
HMOD
1482
1pMa2
1pMY
INCA
INCB
INCX

INTO

89

1011
1031

1001

1201

1110
1163
1163
1186
12642
1247
1223
1222
1207
1060
1175
1200
1056
1000
2217
2757
3143
0456
0015
0011
0554
0856
0582
3020

<x

<3

<z

1006

1025

1136
1151
1112
1236

123y

1040

. 1053

2173

3001

0011

2534

1237

12l4

aelea

1254

1233

S$YMnOL CROSS REFERENCE TABLE

FRI, AUG 13, 1976,

\

2108 PM



LADD .

PAGBE 90
INT1 3024
INTE2 3033
INTI 3048
INT4 3088
INTS 3067
INTS 3071
INTT 3140
IOPA 1724
IoPD 1723
IR 3001
IRD 3000
Ixaa 277s
IXBZ 0450
IXI1] 2552
IX12 2554
IX13 2572
IX14 2875
IX16 2601
IXIT 2835
L2go 6757
Lag2 6761
L2o4e 6763
-Laos 6768
L210 6767
La212 6771
L214 67713
La216 6775

0647

2653
2754
3036
255,
2526
3066
2373
162y
1647
0003
1603

2557

2546
2542

2553

- 2618

2552

3420

3421
3422
3423
3424

3428

3426

3427

3005

3312

3u40

2532

3ue3
1026
1662
2771

2023

eell

2006

3070

3014

1530

3064

3056
3126
1633

1712

€073

2612

3114

2373

1637

2126

SYM»0l CROSS REFERENCE

3 42

2276

l1a43

2136

1656 1666

2225 2265

25%0n

TABLE

3ave

3306

1765

7678

T711

FRI, Au6 13, 1976,

2108 PM



PAGE

LADR
LeK1l
LCk2
LCMP
LO8
LoD
Lob2
LoI
LoV
LoPB
Lova
LDX
LOXA
LDXB
LOXI
LLBL
LLS1
LLSH
LMEM
LMPY
LOAD
LRA
LREG
LSAS
LSA6

LSAB
LST

LsuB

91

3167
2622

2641

0642

0236
0142
0150
0751
0663
o2rr
0674
o021
0601
0606
0753
2400
1574
1870
amn
0655
0101
o123
3166
0335

0344

0323
0347

06%0

<3

3160
2626

2630

0306

0666

160%

3161

3156
0325

0337

0334

0766

SYMaOL CROSS REFERENCE TARLE

FRI,

AYG la'

1976,

2108 PM



MVvEL

PASE 92
MaBgl 2301
MABS 2266
Mal0 2066‘
MB20 2070
Magl 21l1¢
Mi3gza 2113
MB24 2124
MB26 2127
MDS 2267
MDsS1 2304
MFD2 2253
MFD3 2254
MFDS 2252
MFTD 2240
MEY 0704
MFYL 0701
MEYL, 070%
MPYM 070é
MTB2 0512
MTB4 0520

. MTas 0523
MTBI 0502
MTD2 2263
MYDS 2260
MvB3 2063
MvBS 2065
MVBD 2046

2226

<=

<=

<=

2045
2l23
212y
2100
2106

2107

230n
2312

2303

2163

0532
0511

0508

2257
2251
2053

2050

227w

ello

0536

0538

SYMaOL CROSS REFERENCE TARLE

FRI,

AYyG 13,

197e,

2108 PM



Myvaer
Mvaw
MVWl
MVW2
MVW3
MVWé
MVWS
MVWD
MVWP
MVWS
MWl
MZRO
M2R1
MZR2
NEQ

NOP

NORM
NOT

NQO1
NQ10
NQ11
NQl@
NG13
NQ14
NQ1S
Ng23
NQ24
NG@2s

RAGE 93

2047

202s

2003

2016
20ao
2021
2023
2000
2001
2353
2345
3207
3210
3213
0614
0564
1041
06S¢
7000
7016
7020
To21
7026
7043
7054
7062
7062

7078

2051
2007
2015
2231

2237

2022

2354

3215

2636

. 1107

7128
T117
7028
7030
7107
70549
7127
7041
7076

7130

2235

3217

1185

Tlo03

2255

l221

2262

SYMrOL, CROSS REFERENCE TagLE

FRI,

aye 13,

1976,

2:08 PM



SAGE 94
N@30 7102
NG40 7110
NQuwl 7125
NQ8o0 7134
NGA1 T1la3
NGB2 7132
NQ33 7126
NQAS 7148
NQas 7157
NQa7T 7167
NQ3B 7170
NG39 7163
NQ90  T1T1
NQTl 7775
NQT2 7123
NQTS 7121
oPTX 16123
L] 0023
ORI 0755
PaaT 3520
PAUS 2764
PCaL 2412
PCLO 2433
PCLl 2417
PCL2 244}
PCL3 3077
PCLS @42

PCL6

2423

<=

<=

<=

<=

7061
7158
7156
7045
7056
7053
708¢
7124
7142
Tl41l
7152
7178
7171
3526

77758

3228

2640

2412
2437

2417

2421
2443

2511

7060
T075
7074

V7R

7143

Ti62

7154

2516

1066

flaa

1201

3115

7101

7145

3116

SYM-0OL CR0OSS REFERENCE

7:50

TARLE

FRI,

aAuG 13,

1976,

2108 PM



RMSK

PAGE 95
PCN 2616
ProT 3702
PLSA 0307
PRG1 3530
PRGS 3672
PRGT 3527
PSD2 2670
PSDE 2685
PSHa 1470
PSHA 1744
PSHM 1737
PSHR 1446
PSTA 0317
PULL 1732
PULE 3232
Pwa 2755
PWR 2742
QALR 1336
QLR2 1345
QLRI 1346
QLRS 1353
REC1 15715
REC2 7565
RECV 7573
RIOQ 1630

1701

<=

<a

2835

asa27

367

3576
3633

3s52a
2665
2647
1474

1446
3332

0101
0770

0314

0005
2as1

, 3237

2427

000]

1385

1340

1361

7812

3711

3800
3634

146]
3335

0123
0771

0075
2433

3010

7514

3692
3048

“l464

3355

0144

0773

0200

3143

1517

3604
3647

1962
3357

0146
1210

a1l

7521

§YMr 0|, CROSS REFERENCE TABLE

3,06
350

1-.54
T717

0-36
lall

0244

7276

3610
3651

1855
1722

0302
1631

0320

3612
3654

1747
7726

0304
165]

0335

3614
3657

2416
7730

0318
1654

0340

3616
3662

2435
7733

0326
1701

0502

3621
3665

2450
7735

0330
2002

0503

3622
3670

2455
7740

0344
2025

0523

3623

2766
7761

0356
2027

0703

3624

3024
7763

0524
2047

1517

3625

3140

0601
2164

1522

FRI,

3626

3314

0702
2166

1525

AUG 13, 1976,

3627 3630 ;631
3317 3323 3325
0781 0761 u'763
2227 2403 2617
1531 1537 <2eol

2i08 PM

3453

3330

076%

2240



1611

2411

l422

1430
2161
2212
2162
2173
1674
7556
7561
7563
7571
7552
7553
7551
1507
1515
1526
1535
1536
1476
1270
1276
1263
125%
1664

3202

<z

<z

1570

la22

2172

217%

7564

7571

751n

. 1500

1512

150s

183)

15413

3181

aale

3163

SYMaOL CROSS REFERENCE TARLE

FRI,

ayG 13,

19706,

2108 PHM



PAGE 97

810
S102
SMSK
SRP1
SRP2
SRP3
SRP4
SSEG
ssT
STAX
sT8
sTexX
ST
STMK
SToP
SToR
STR2
STTV
STUN
sua
suss
SXIT
SYSH
Tas2
TASL
TASR
TBC
Tcac

1617

1764

1706

0034
0030
0024
0020
2712
0360
0604
0242
0610
0200
2672
2760
o211
0221
3123
3120
0613
1552
2464
2762
1313
1304
1317
1440

1436

<=z

1626

2512

0235

2420
3002

0205

0247

252%

1730
1306

1317

1432

3103

2520

3006

0317

1734

2523

1322

1436

3025

3165

1754

2531

1436

3141

2475

2036

SYMnOL. CROSS REFERENCE TARLE

2463

7543

FRI,

AUG 13,

1976,

2108 PM



PASE 98
TCI10 7545
TEST leel
TI10 1653
Troa 7540
TI0D 75av
TA32 1330
TNSL 1323
TR1F 1281
TRAaC 1432
TRIO 7531
TRPN 3136
TRP1 3133
TRP2 3132
TRP3 3131
TRP4 3130
TRPS 3127
TRPE6 3117
TRPT 3124
TRW1l 75313
TS4C 1434
TSCc1 0274
TSCk 0272
TTIO TS47
TWi0 7532
UANS 117
UNIM 7777
UNPK 1012

Wwatrv

2761

<z

<z

<=

750n

755,
78546

1324

3007

76Gn

1251
1056
1057
0542
1170
0307
0000

7535

0313
0055
7562
7475
101
1613
1063

3170

To06

0664

0323

0111
57«
7903
1023
3400
1118

3éo01

560

0733

0354

0132
(555
1062

3401

3353

7570

1342

0365

0la7

1113

3402

3559

SYMpOL CROSS REFERENCE TARLE

171 1501 1%44 1571 167«
0161 0174 0206 0217 0257
3403 3%00

3401 3705 3716 7757

1706

0407

1716

2243

2267

2902

FRI,

2514

ayG

2545

13,

2920

1970,

2757

2:08 PM

27ba



PABE 99

w10
XAX
XBX
XCH
XCHD
XEQ
XQOR
XORT
ZER2
ZERO

_ZROB

ZROX

1641

0566

0570

0572
1544
1561
ooR27
0756
0774
0773
0640

077s

<=u

0T7Ta

SYMnOL CROSS REFERENCE TABLE

FRI,

AUG 13,

1976,

2108 PM



2A8E 100
o017

RBUS 0005
UBuS 0016
0037

CTaL 0014
OPND 0026
QowWN 0010
$BuUS 0017
SWCH 0007
ADD 0037
CanD 0005
ING 0038
PNLR 0020
ROM 0023
UBNT 0011
9037

DB 0022
PB 0036
RA 0033
Sw™ oo23

0026

1754
e3

110

T47
35

133

19

14

801

163

188

10

962

103
ee

27

MREG

RC

cc

[*]-}

RA
SM

uBUS

ALDO
CRS
INCO
PNL S
ROMI

XOR

oL
PCLK
RAR

SPO

0003
0011

0006

0027
0022
0020
0033
0023

0o01le

0033

0032

0031
0ozl
ooz2

000&

0005
0034
0000
voe7y
0018

o012

OPE=AND TaABLES

27

35

42
19
150
53

266

21

27

ar

57

11

“7

65

CCLCCKCLCRAUS>D3223>5>

PADD 0004 17 PL
RO 0010 41 SPO
xXC 0007 2n b4

LLCCCCCLLC{RUSI>O>235>>>

CIR 0000 3n CPx1
oL 0034 34 10a
PADD o002 8a P8

RB 0032 107 RBR
SP1 0001 145 SpP2

CCCCCCCFUNCTIONS>»>»>>>

AND oonT 17 BNDT
cTsn o027 4 CTss
IOR 0026 34 Jmo
QASL  o0no A QASR
ROMN 0003 To ROMX

CCCCCCLLCSTORE>>2>>>>>

BSP1 0004 28 BUS
10A 0091 13 10N
PL 0011 “ PUSH
RA 003 106 RC
SP1 nole 154 sP2

0000
00l5

0002

0004
0011l
0036
0003

no3s

ocls
0034
0olé
0001

0002

0007
0002
nolo
0031

0035

18
145

16

26

a7

45

87

43

398

10

217

88
41

93

RA

SP1

CPxe
100
PCLK
RC

sP3

CAD
DCab
Js8
REPC

sus

CTRH

MREG

RD

SP3

ocl3

0014

0006
onle
0013
0031

on2s

ocle
n036
0004
opas

onl7

0017
0003
oopal
0030

0cas

FRI,

71

16

19

54

AUG 13,

RB

SR

CTRH

MOD

RD

STA

CADv
[PAVE-13)
MPAD
REPN

SUBO

CTRL

QuUP
SR

STA

1976,

vole

0001

0015
0005
voel
0030

0024

0ole
0oio0
0030
_0025

0013

0o0ls
00e0
0013
0006

00cs

2108 PM

«3

ar

11

18
77

30

a7

20

o4

22



PAGE 101 OPERAND TABLES ‘ FRT, AUG 13, 1976, 2104 PM

CCCCCCKCCSKIPI>2o20>>>

0037 78] BlT6 0005 12 BIT8 0006 13 CRRY o00l0 19 CTRM 0033 5% EVEN 0002 21
Fl 0014 34 Fa 0o0le 25 F3 0034 14 INDR 0024 6 JLUT 0031 17 NCRY 0011 43
NEG 0013 50 NEXT 0035 159 NF1 no1s 33 NF 2 00l7 17 NOFL 0007 ] NPRYV 0026 A8
NSME 0004 8 NZRO 0001 81 0nD 0003 12 POS 0ola 47 RSB 0030 46 SRG 002 29
SRL2 002% . 4 SRL3 0027 10 SRN4 0023 11 SRNZ o021l ee $RZ 0020 16 TEST 0032 ie
UNC 0036 407 ZERO 0000 78 -

CKCCCCCSSPECIALY»>>2>>

0037 1267 cca 0036 42 cce 0000 3 CCE- 0035 12 cca 0034 2} ccL 0043 6

ccex 0001 28 CCRY Qo025 T ccz no32 9 CF1 oo2e 26 CFa nnal 14 CF3 Gou7 e
CLIB 0015» 11 cLo 0031 12 CLSR o062 1s CTF 0006 el DCEsSR 0011 15 FHB 0015 5
Héﬂ 0014 20 INCN 0012 9 INCT o013 63 INSR o010 16 LeF onl? 9 PoP oo<c7 36
POPA 0026 la SCRY 002« $ SDFG 0005 1 SF1 0opa3 al SF2 onag 18 SF3 voo03 9
SIFG 0004 3 Suv 0030 8

CLLLLCLLCMCUIDIDIIDIIDD>

ABS 0000 364 cMD 0002 3 CRL 0001} 3 DATA o021 43 DB 0020 30 DPOP 0022 8
NIR 001} 15 OPND 0031 11 PB 0010 8 RND 0024 0 RNP 0014 5 RNS 0034 3
ROA 0007 53 ROD 0027 18 ROND 0023 0 RONP 0013 2 RONS 0033 0 ROP 0017 9
ROS 0037 31 ROSA 0005 | ROSD L0025 ) S 0030 23 WRA 0006 54 WRD 0026 7
WRS 0036 1

CLLCLLCKLSHIFTO>>>5>>>>
0007 1544 LLZ o001 13 LRZ 0000 16 RLZ 0005 16 RRZ 00604 47 St vooe 81

SR 0003 64 SwAB 0006 8



HP 3000 SERIES II COMPUTER SYSTEM
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QD IDN D WN =

1

ADNRESS

023
no24 .
0n2s
2026
0027
0030
0031
nn3?
0033
nni3a4
0038
0036A
n037
onao
0naq

" Nh0A2

0n43
nNaq
0045
004K
0n47
[$EALY0)
0ans1
00872
0053
0ns4
nNOsSs
nNn5s6
N057
060
noRr1
0062
0063
0064
nnes
0n6h
one7
no1n

CONTENTS

221177717573
23662360770
01766777773
01136777577
26617777777
34766777774
226377717771
16766707773
22117777572
265377777717
347667777171
34766777774
M1766707773
01176777577
26657717311
02777427777
3INA11700000
30737777337
01117777561
26677177717
35767417152
257674071R3
37777777077
37167377574
26677557177
3317263600587
165377777717
2573777717177
37116777575
26337777777
30763127632
37777777417
N1176777577
26306340067
1ATATA1TINE
26767777153
231767777787
31177777437

LARL PRBUOS SHBIIS FUNC SHET STCR SPEC SKIP

nC3IN00/TT FIS PEV, A

FANDD/ESUR, FMEY/EDIV, FNRG/ECMP

KADD/FSIP, FMPY/ENTV
RC,RR,PA=W,U,V DR PEL. ADDRS:
FADP/ESUR

CK 1,V,W gNUaDS; FETCH U,V, KXCH TF
FMPTY RD AND SAVE I

R B RN N R R I L A AR 2 R

&023 (10r23)

FEMSR RA A ADD PSE1 RNOD

S JSR PSEY RA TINC
PA SP1  RNDT
P11 iNe RSP0 RNON
apypoADD rD
FAST SPY DI HNDT
RC NR ADD FC
A dnirs RPNDT nSn
R4 NR AnDn RSP RND
NPND AD™ &p3
FAS? RC i, YT
spP1 D1 RNOT
ra SP1 PNDT FSR
sP1 JNC PUS RN
aPsn ADD PR RIES
pPaD ADD Ve
RN eI AR kD 100000
RD ADD P2 FHR
&n 5Pt ADD RSPL R(ID
APNM ADLD rA
RR SP?  SUR TTF  N7ZRO
DA sy gun TR ZERND
ALD SF3
sSP1 CAD PSS ROD
OPND MDD 23 ) NE1
RA IMp LS4 8P2 nae
URIR ADD sP3
SF3 ADD sP2
KASA SPo e vSP1 RO
apsn AR sPn
Py RD (1R 1o pasg
[ RAS) S¥2
SP1 TN RUS  ROD
0PN JMP FALE 8P F3
apP0 'ANS s08 CTF NZRN
WA OPMD SR oTE
FASS R INC rRUS ARS
RC aDD niys DRATA

FMTER VIA axp TARLF IN SEC 7 WITH SR=31,
w1 e v,

ABS ADDR AT SM+1e
°R,8P2,8P0,F3_", RP,SP3,8P1,RC_V, CLN,
FASY,? USED Y EMPY/EDTIV TN CK U,V,% 800NDS AND CATLC W ARS ADDR,

COMMENTS FRT, .JUWN

S.5=-3.

NEC SO THAT ARS(N)>=ABS(V):
SF2 IF ARS(N)Y=ABS(V):
F1,F3 MODIFIEDP.

READ V1, SP1_V ARS ANDR
RA_SY: EMPTY RN

SA>M=V?

READ V2, SpOo_V ARS ADDIR+1
SAVE V1

v>=D1,?

RC..4 ARS ADNP

SMS>=W? RET IF SUaR

QREAD 1Y, SP1_V ARS ADDR
SAVE V?

W€ =T ?

u»=nr,?

SU>=0? RET 1F SURR

READ U2

SAVE U1, Ft_nscd

CArpn V8GN T ESUR
SP2_VE WITH USGN
READ 4
SAVE U2 (TEMP TN RRA)
MP 11,2 ATTH V1,2
51 TF U1,2>=V1,7
SF3 TF 111,2<>V1,72
READ 13
SAVE 4
SAVE U2
EXOH U2 AHD V2
TF 111,2<V1,2
QKAD V3, SP1_V ARS ADDR+?
SAVE U3

cLn
SF2 TF 1JSGNK>VSGN
READ V4

QAVE V3p U1,2=V1,27
YES, SF1 IF
13,4>=V3,4

SAVE & ABS ADDR AT SV+1

4,

1976,

10213 AM
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¥x%x  WARNING

%% WARNING
¥¥x  UWARPMNING

90

91
kX WARNTNG
k¥  WARNTNG

92

93

o4

95

96

a7

98
k% WARNING
¥¥X  WARNING

99
x¥X%  WARNING

100

101

102

ADDRESS CONTENTS LART, RRUS SIS FUNC SHFT STOR SPEC SKIP COMMENTS FRL, JUN
on7i 266726140074 APND JIMP FASA RO F1 SAVE U4
0072 37312377255 SP( FEPC SP1 INCH FXCH U1,3,4 AND
N073 01337767257 SP1  aADD SPON IMCHM NG v1,3,4 1% 1V
X
* UNPRACK, VIF=A_ =VIF=4 [F F2, AadD ALTIGY V WTTH 0 WITH RTTT;
¥ RB,S5P2,58¢0,P3=l", ED,SP3,S8P1,RC=V, F2 IF Sii,
* FXTIT TO HANS T8 ARS(V)=N OR NEXP=VEXP>S6: F1,0PND_WSGN,FYP,
¥ RR,SP3,1, (FOPCFDYRPUS_I'IF=4, RD,SP2,0,RC_VIF=4, F3_0, CTR M0N0,
*
") ¥%x  TOS [LUAD NYAME 1S NLN NMAME RFFARE PRECFDING PISH, POP NR INCY
0074 323877773117 KASH RR ADD CTRL PF CTRTEF, FI1_NSCN=#WSGM
2075 30641677700 RD FQrN FR 077700 RB_VEXP
on76 32163777625 RRUS R AND HHS  OPND APHD_URXP=WEYE
Nn77 30601600077 R FOMN KD nnonNl7? RNDLVIF
1100 31773017170 Fn Qe TNR Cr3  N7ZRD CK3: CK VY2,3=0 [F V1,4=0
0101 14642360272 CTRF, 8" Zr22 PR "INC (RR_ULF, RET aTTH RR_0)
01072 306115560100 Ry RO PD Moo ¥2 RO_VAF INCI LEADTNG NNE,
0103 37766360113 JMP FAST une JMPOTE ADD
0104 31627507777 RC SR EC CRRY FLSE Vo =V V4_ =-V4, 7FERN?
01058 01316407777 SP1 TNC sPy 71RO MOy V3 =V3el, STM V2,14
0106 16307507777 s SUR P CRRY v3i. =V3 TF vd4=n, ZFRN?
0107 25536407771 sSP3 INe <P3 7ERI) W0y V2o =V2=1, ST#4 Vi
0110 165275077717 s SUR P CRRY V2. ~V2 TIF V3,4=0, 2FRN?
0111 30776777777 K] TNC MO ViL =Viet
0112 166077777177 s SUp rh ViL =V1 T1F v?2,3,4=0
o113 14651600100 wAST CTRI. #O" FR onn1an RA_IME IVCL LEADTHC ONE
0114 26767407772 RR Op&n giR 7.kR0 CTRUVEYP={FXP+1;
0115 16371410100 HRErS kv CTEH 0100 WZRD TF UFXP=VEXPC) AN
n11e6 17366360124 SAUS amp FREE CTOH e V LEFT, CTP_VEXP=ILXP
0117 16771607000 Hans P na7000
0120 16766130275 itHUS aMp o AN NEG WOTE gRXP=VEYPY56
0121 30772337217 rn RFPRC INCT CTPRM ADTY V RIGAT
T N127 31600733276 LS RC (CASP SP1 D IrNCT CTRH NEXP=VEKXP=2 BITS
0123 1762613601130 SAYS aMP FASG BT HNe
*
( 3)  *¥¥xx  RRUS MAY BE FORCED ON FOLLOWIFG LTME
( 9) *¥%  [JBIIS ON SAHUS OR SIL1 YMISSIANG FEOM CAS[. (TASHL NY /20)
N124 30600372771 EASR ©C RD CASL: ST L)
0125 37637737777 ADD PC CTR" V LWEFT 1 [F CTRM™
( 3) *%*% RBUS MAY HE FOPCEDR OGN FOLLOWIAG LTINE .
( 9) *%xx [JRUS ON SAUS 1R ST.1 MISSING FpPOM QAST. (TASE IK /720)
0126 30600372776 mans Rn CASL St1 PR HLSK V LFFT 2
0127 37637777771 RC ADD pC
i *
0139 355377771177 FrASY SP2  ADD sp3
N131 257377771171 SP3  ADD &p?
0132 37317777775 sSPO aADD <Pt RK,8P3,8P1 ,RA_ULF=¢
0133 01337777777 SP1 ADD spn RD,S5P2,38P0 ,RCVIE =4
( 3) *%%  RRUS MAY RE FORCED NN FOLLOWING LTNE
( 9) X¥* [JRUS NN SARUS DR SI1 MISSIAG FROM QOAST (TASL ON /20)
0134 32760372773 KA KR OASI. ST 1
( 3) *¥Xx  RROS ¥MAY AE FARCED Y FOLLOWIMG LINF
0135 16640372777 114115 OAST. 811 FR ALTGH 1T WITH RBTT?7
. *
¥ N4V, EXIT TN ZANS 1F AMSW=ZERD:

4,

1976,

10:13 AM
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ADDRKSS CONTENTS T,ABI. RBIS SHBUS FUNC SHFT STNR SPRC SKIP COMMENTS FRI, JUN 4, 1976, 10213 AM
103 : * RR,SP3,5F1,(FORCED)IRRUS=1K=4, RN,85P2,5PN,RC=VIF=4, OPND=WEXP.
104 * RN_WFEXP=2, RR,SP3,SP1,RALNIF=4%4, F3_1.
105 *
106 0136 316775177717 RC ADD FA NCRY H4_1U14+V4, CRRY?
107 0137 37776407775 SPO 8c ZERO YES: V3=V3+1, CRRY?
108 014n 16317517774 SP1  URUS ADD &Pt NCRY N0y 3_U3+V3, CRRY?
109 0141 35776407777 SP2 INC ZERN YES; V2=V2+1, 