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IDENTIFICATION

PRODUCT CODE:  MAINDEC-11-DCGKC-G

PRODUCT NAME:  11/40 AND 11/45 INSTRUCTION EXERCISER
DATE: AAY, 1976

MAINTRINER:  DIAGNOSTIC GROUP

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED RS R COMMITMENT BY DIGITAL
EQUIPMENT CORPORATIM. DIGITAL EQUIPMENT CORPORQTION ASSUMES
SSC%ONSIBILITY FUR ANY ERRORS THAT MAY APPEAR IN THIS

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A
LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH
THE TERMS OF SUCH LICENSE.

DIGITQL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY
FOR THE USE OR RELIRBILITY OF ITS SOFTWARE ON EQUIPMENT
THAT 1S NOT SUPPLIED BY DIGITAL.

COPYRIGHT 1973,1976 BY JIGITAL EQUIPMENT CORPORATION
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THIS DIAGNOSTIC PROGRAM IS DESIGNED Y0 BE R
COMPREHENSIVE CHECK OF THE PDP-11/40 nno PDP-11/45
PROC ssogg rue PROGRAM Exsguasg E gngtn TION
IN ORE AND IN S TEST RAPS
AND THE TELETYPE INTERRUPT SEQUENCE. THE PROGRAM
RELOCATES THE TEST CODE THROUGHOUT MEMORY 0-124K.
IF SELECTED. THE PROGRAM MAY BE RELOCATED BY ANY
OF THE AVAILABLE DISKS,

POP-11/40 AND PDP-11/45 INSTRUCTION EXERCISER
REQUIREMENTS

CHAPTER |
REQUIREMENTS

1.1 EQUIPMENT
POP-11 FRMILY CENTRAL PROCESSOR WITH 8K MEMORY.

1.1.2 OPTIONAL EQUIPMENT USED

o WnEFE Wb

KWll-P (PROGRARMMARBLE CLOCK)

KWll-L (LINE FREQUENCY CLOCK)

ALL PARITY MEMORY OPTIONS

KT11-C,D (11,40, 11,45 MEMORY MANRGEMENT)

RK11, RF1l, RP1l, RSO3/4, RCll, RPOY4/05/06,RK06
KJ-11 (11,40 STRCK LIMIT)

EIS (11,40 EXTENDED INSTRUCTION SET)

1.2 STORAGE
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4] THE PROGRAM LORDS INTO THE FIRST 6K OF MEMORY, AND RUNS IN ALL MEMORY
ee? (EXCLUSIVE OF LORDERS).

g3l 1.3 PRELIMINARY PROGRAMS
233 NONE.
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M PDP-11/40 AND PDP-11/45 INSTRUCTION EXERCISER
ggg LOADING AND STARTING PROCECURE
237
238

CHAPTER 2
LOADING AND STRRTING PROCEDURE

LORD THE PROGRAM USING THE ABSOLUTE LORDER. IF CONSOLE T'Y IS A
SERIAL DEVICE (LR30S, VTOS, ETC.), FILLER CHRRACTERS ARE REQUIRED.
DEPOSIT INTO LOCATION 1002 (FiLLS) A 'O (THE FILLER CHARACTER) AND
LOCATION 1003 11(OCTAL) (THE FILLER COUNT).

a2 248 20

nooasss = 200
pnsss STAR
| SET opemnf«; SWITCHES
CONTENTS OF OPT.CP IS TYPED ON FIRST PRSS (SEE CHAPT 7)
(INITIAL LORD)
n PRSS COUNT IS PRINTED AFTER EACH PASS (SEE sscrxon s 5)
| “DCGKC DONE™ 1S PRINTED WHEN DONE (SEE SECTION 6.1
! 5;? IF NO CONSOLE TTY IS AVRILABLE, SET SW1S=l (HALT ON ERROR).
G
5;; 2.1 RACT1l OPERATION
276 . IF THE PROGRAM IS RUN IN QUICK VERIFY MODE. NO SUBTEST ITERATIONS ARE
\ 277 . PERFORMED BUT ALL nvnanaLE DISKS ARE RUN ROUND ROBIN. (SEE
278 SECTION 3.0, SWOS.) -
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POP-11/40 AND POP-11/45 INSTRUCTION EXERCISER
SWITCH SETTINGS

CHAPTER 3
SKWITCH SETTINGS

SK1S HALT ON ERROR THIS SKITCH Irl-EN SET WILL HALT THE
PROCESSOR  WHEN ERROR IS DETECTED,

THE PC+2 AND THE CLRRENT STRTUS_ AT Tix

TIME OF THE ERROR IS STORED ON THE STRCK

(RE). IF THIS SWITCH IS SET BTFORE AN

IS DETECTED, THE PROGRAM MALTS RS
IBED ABOVE. THE PROGRAM MAY BE

TED AFTER “'5 ERR OR TYPEOUT QCCURS BY
EDNG SWiS AF THE TYPEOUT BEGINS.

IS SKITCH WHEN SET LOOPS THE CURRENT

22

o

=

SW1N LOOP SUBTEST

SUBTEST RUNNING REGARDLESS OF ERROR.
Ski3 INHIBIT ERROR THIS SWITCH WHEN SET INHIBITS THE ERROR
PRINTOUT PRINTOUT.
Skie INHIBIT THIS SWITCH WHEN SET CRUSES THE PROGRAM

RELOCATION TO0 BE EXECUTED ONLY IN THE FIRST 8K OF
MEMORY.  THIS SWITCH CRANNOT BE SET WHEN
THE PROGRAM IS RUNNING.

SHil INHIBIT SUB-  THIS SWITCH WHEN SET INMIBITS SUBTEST
TEST ITERATION REITERATION. HNORMALLY ERCH SUBTEST IS

FXECUTED 8 TIMES BEFORE THE NEXT SUBTEST
{S RUN. SETTING S.11 CAUSES EACH TEST
T0 BE EXECUTED ONCE BEFORE STARTING THE
NEXT SUBTEST.
SW10 RING BELL THIS SKITCH WHEN SET WILL RING THE BELL
ON ERROR WHEN AN ERROR IS DETECTED.
SW9 INHIBIT THIS SKITCH WHEN SET INHWIBITS RELOCATION
RELOCATION OF THE PROGRAM ABOVE 28K.
SW8 LCAD PDP-11/M5 THIS SWITCH WHEN SET LORDS THE MICRO

SW7-0 MICRO BRERK-  BRERK REGISTER WITH THE VARLUE SET INTO
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PDP-11/40 AND PDP-11/4S INSTRUCTICN EXERCISER
SKITCH SETTINGS
REGISTER SW7-0 AT THE BEGINNING OF ERCH SUBTEST.
S?7 INHIBIT END OF THIS SWITCH WHEN RESET INHIBITS THE END
PRSS TYPEOUT gsx PQ?S TYPEOUT (THE GQUICK  BROWN
Sk6 INHIBIT CLOCK THIS SWITCH WHEN SET WILL TURN THE
INTERRUPTS CLOCK(S) OFF.

SKOS ENRBLE RELOCR- THIS SHITCH WILL CAUSE PROGRAM
TION VIR ALL  RELOCATION VIQ RLL AVAILABLE DISKS ROUND

AVAIL. DISKS ROBIN STYLE FIRST RELOCATION VIA
CP, THEN RK nr AP, E
SWOY IF NOT ENRBLED ALL DISK RELOCATION
5'15«' 'E"Eomzss TRANSFERS BEGIN AT DISK ADORESS O.
SELECTION FOR
RELOCATION

ShO3 ENABLE RELOCR-
TION VIR I/0
DEVICE

SKO2-SW00 DEVICE CODES THESE SHITCHES WHEN SET CAUSE THE
PROGRAM TO RELOCATE THE TEST CODE USING
THE DEVICE (PECIFIED BELOW:

VRLUE DEVICE

N EWND—O
0
g}

NOTE

WHEN RELOCATING VIA AN I/0 DEVICE, SET
IN THE VALUE TO SELECT THE DEVICE THEN
SET SWITCH 3.

3.1 11745 DISPLRY REGISTER

THE PRSS COUNT IS DISPLAYED IN BITS 00-02. THE SECTION NUMBER IS

DISPLAYED IN BITS 06-03 THE MOST SIGNIFICANT BYTE OF THE BASE ' an s ahnh i
(CONTENTS OF FRSTRD) THE SECTION OF LOQF-w @55~ ETE L

DISPLARYED IN BITS 15-08 .gHE gy RANAGEMENT 1S  ENABLED THE

CONTENTS OF KIPQRE‘D.}S'VJ KIPRRE CONTAINS THE BRSE PRGE

s 20 2 20 B Ae
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POP-11/40 AND PDP-11/4S INSTRUCTION EXERCISER
SWITCH SETTINGS

ADDRESS OF THE CODE BEING EXECUTED.

NOTE

THE RF11_ DATA BUFFER REGISTER _ ALSO
DISPLAYS THE ABOVE INFORMATION IF THE RF
IS SELECTED.
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POP-11/40 AND PDP-11/45 INSTRUCTION EXERCISER
ERRORS

CHAPTER 4
ERRORS

IF AN ERROR IS DETECTED, THE PROGRAM WILL TRAP TO THE ERRCR HANDL ING
ROUTINE (ERROR). IF ERROR TYPEQUT IS ENRBLED, THIS ROUTINE WILL TYPE
THE PC AND THE PROCESSOR STATUS AT THE TIME OF THE ERROR. ALSO, (IF
REQUIRED), THE ORIGINRL PC (WHERE THt PC WARS RELOCATED FROM).

4.1.1 ERROR PRINTOUT FORMART (CP ERROR)
PRSS 8 RARR VPC=688BBB PSW=DDCO0D
OR
PRSS 8 ARRAR VPC=B8BBBB PSW=DDDDDD RPC=CCCCCC
OR
PRSS 8 RRRR VPC=BBBBBB PSW=DD0D0D PPC=EEEEEE

WHERE : VPC=VIRTURL PC

RPC=PC OF ORIGINAL CODE
PPC=PHYSICAL PC

=PRSS COUNT
BBBBBB=VIRT PC AT THE TIME OF THE ERROR
CCCCCC=PC OF THE ORIGINAL CODE RELOCATED
DODDD=PSK AT THE TIME OF THE ERROR
EEEEEE=PHYSICAL PC AT THE TIME OF THE ERROR.

THE FIRST ERROR FORMAT SHOWS AN ERROR OETECTED WHEN THE PROGRAM IS NOT
EskggﬂTED. AND, IN THIS INSTANCE VPC=PPC. THE ERROR IS PROBRBLY R CP

THE SECOND ERROR FORMAT SHOW AN ERROR DETECTED WHEN THE PROGRAM IS
RELOCATED BELOW 28K, AND, IN THIS INSTANCE VPC=PPC. THE ERROR IS
PROBABLY DUE TO A MEMORY ERAOR.
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PDP-11/40 AND PDP-11/4S INSTRUCTION EXERCISER
ERRORS

THE THIRD ERROR FORMAT SHOWS AN ERROR DETECTED WHEN__THE PROGRAM IS
SR g N AL

mommum 'PHYSICAL’ PC (11/4S ONLY), SET THE RDOR ECT
THE KL EIT ON.  LORD noéﬁ 8 b Eknnfnz THE 98 533RE§§ 81 TH
ADDRESS SELECTOR T0 ' PROGRAM PHYSICRL’ THE ADDRESS OISPLAYED' 1S THE
PHYSICAL PC. ON THE 11+40 T0 OBTAIN THE 'PHYSICAL’ PC ADD THE
CONTENTS OF KIPAR2 OR prnna TO THE VIRTUARL PC.
NOTE
USE CAUTION WHEN EXAMINING/DEPOSITING

INTO ADDRESSES WHEN MEMORY MANARGEMENT IS
ENRBLED.

4.1.2 ERROR PRINTOUT FORMST (DEVICE ERROR)

PRSS & ARARAR VPC=BBBBBB XX ERROR

111111 cea2ee? 333333 FHY44Y 655555 666666
WHERE : VPC=VIKTUAL PC

ARAR=PASS COUNT

BB8BBBB=VIRTUAL PC AT TIHE OF ERROR

XX=TWC LETTER DEVICE IDENTIFIER
111111-666666=CONTENTS OF DEVICE REGISTER

4.1.3 ERROR PRINTOUT FORMAT (PRRITY ERROR)

PARITY ERROR
THE PC AT THE TIME OF THE ERROR IS TYPED RS SHOWN IN SECTION 4.1.i.
MEMORY RDDRESS = XXXXXX, GOOD DRTR = XXXXXX, BAD DATA = XXXXXX.

NOTE
THE ADDRESS TYPED IS THE 18 BIT PHYSICAL
ADDRESS.

4.1.4 ERROR PRINTOUT FORMAT (RELOCATION ERROR)
FASS # ARAR VPC=BBBBBB MM ERROR
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Eggaéé/qﬂ AND PDP-11/45 INSTRUCTION EXERCISER
FROM RDRS=XXXXXX DATA=XXXXXX TO ADRS=XXXXXX DATH=XXXXXX
NOTE

THE ADDRESSES ARE 18 BIT  PHYSICAL
RDDRESSES "FROM™ RDDRESS IS IN RO "T0"
ADDRESS IS IN R2.

4.2 PRARITY ERROR DETECTION

IF A PARITY ERROR IS DETECTED THE PROGRAM WILL TYPE R MESSAGE “PARITY
ERROR™. PRINT THE PC THE TIME OF THE ERROR (VIR HLT) AND SCRN
MEMORY FOR THE PRRITY ERROR WHEN THE PROGRAM FINDS THE PARITY ERROR
IT WILL TYPE A MESSAGE “MEMORY RDDRESS IS BBBBBB™. WHEN THE ADDRESS IS
FOUND_THE FRILING ADDRESS IS SCANNED WITH A BINARY COUNT PATTERN,

WHEN THE PROGRAM FINDS THE FRILING DRTR THE _GOOD DATA AND BRD DATA ARE
TYPED. IF THE PROGRAM DOES NOT FIND THE PARITY ERROR ON THE
RDDRESS/DRTA SCAN IT WILL TYPE A MESSAGE "PARITY ERROR NOT DETECTED ON
RADDRESS/DATA SCAN™. THE PROGRAM IS THEN RESTARTED.

4.3 ERROR LOUPING

THE SUBTEST DETECTING THE ERROR MAY BE LOOPED INDEFINITELY BY SETTING
éng?Y ggégan?s)su13 WILL INHIBIT THE TYPEOUT AND ALLOW SCO~ING THE

4.4 UNPREDICTED ERRORS

THE PROGRAM MAY ON OCCRSSION DETECT A MEMORY ERROR THE RESULTS OF
WHICH WERE NOT PREDICTRBLE IN WHICH CRSE THE PROGRAM MAY BEHAVE
UNPREDICTABLY. WHEN THIS HAPPENS THE USER MUST RETRACE THE PROGRAM
STEPS TO RESOLVE WHERE THE ERROR OCCURRED. THE FOLLOWING ITEMS SHOULD
ESTSSESIDERED AND MAY BE OF USE WHEN RETRACING A FRILURE OF THIS

I. HALT THE PROGRAM (IF NECESSARY).

2. EXAMINE RELRI
ADDRESS RELR1 (1006) CONTRINS THE UNRELOCATED VALUE OF THE PC
OF THE LAST TEST THAT WAS SUCCESSFULLY EXECUTED.

3. EXRMINE FARCTOR
ADDRESS FACTOR (1004) CONTAINS THE RELOCATION FACTOR.

4, EXAMINE ALL LOCATIONS STARTING WITH THE ADDRESS SPECIFIED _IN
Ri/R11 (IF PSW BIT11 = 0/1) COMPARING THEIR CONTENTS WITH THE
CONTENTS OF THE CORRESPONDING UNRELOCATED CODE (SPECIFIED IN
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PDP-11/40 AND PDP-11/45 INSTRUCTION EXERCISER
ERRORS :

1006) RS SHOWN IN THE LISTING. EXRMINE AND COMPARE UNTIL
EITHER A DIFFERENCE IN INSTRUCTION (I.E., THE ERRCR) OR THE
NEXT 'SCOPE' IS SEEN.

1A. EXAMINE THE STACK (RB)
THE TOP WORD ON THE STRCK CONTAINS THE PC AT THE TIME OF THE
E?ggiNG ¥§ENTHE PC IS GRERTER THAN THE LAST LOCATION IN THE

2A. EXAMINE LOCATION 1004 (FRCTOR)
THIS LOCATION CONTRINS THE PROGRAM RELOCARTION FACTOR WHICH
gggg SUBTRACTED FROM THE PC GIVES THE PC OF THE ORIGINAL

4.5 TRAP TO LOCATION 4

IF A TRAP TO LOCATION 4 OCCURS THE PROGRAM WILL TYPE: “TRAP T0 4",
THEN THE ERROR PRINTOUT INFORMATION (RS IN 4.1.1) WILL BE TYPED.

NOTE

THE PC TYPED WILL BE THE PC-2 AT THE
TIME THRT THE TRAP OCCURED. THE PROGRAM
WILL THEN RESTART AT THE LAST *SCOPE’

4.6 TRAP TO LOCATION 1O

IF A TRAP_TO LOCATION 10 (RESERVED__INSTRUCTION) OCCURS THE _PROGRAM
WILL  TYPE: “RESERVED INSTRUCTION TRAP™ AND THE RDDITIONALSIK
JTINFORMATION INSTRUCTION (RS IN 4.1.1). THE PC TYPED WILL BE THE PC-2
AT THE TIME OF THE TRAP. THE PROGRAM WILL RESTART AT THE LAST 'SCOPE’

4.7 MEMORY MANAGEMENT (KT11) ABORT

IF A KTi1 ABORT (TRAP_AT 250) OCCURS, THE PROGRAM WILL TYPE A MESSAGE
;ET%$PESBORT“‘ THEN THE ERROR PRINTOUT INFORMATION (AS IN 4.1.1) WILL

NOTE

THE PC TYPED WILL BE THE CONTENTS OF SR2
AT THE TIME THAT THE TRAP _OCCURRED. THE
gggggﬂﬂ WILL THEN RESTART R THE LAST
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POP-11/40 AND PCP-11/45 INSTRUCTION EXERCISER
ERRORS

4.8 ERROR DISCUSSION

AN ERRCR DETECTED WHEN THE PROGRQH 1S _NOT RELO’Q1ED 1S LIKELY TO BE A
CP_ MALFUNCTION. AN ERROR DETECTED NHEN THE PROGRAM IS RELOCATED
BETWEEN 40000 AND 160000 COULD BE EITHER A CP OR MEMORY MALFUNCTION,
AN ERROR DETECTED WHEN THE PROGRAM IS RELOCATED ABOVE 160000 (EBK) IS
MOST LIKELY A MEMORY MALFUNCTION. THE MEMORY EXERCISER (DZQMB-)
SMOULD BE RUN IF A MEMORY FAILURE IS SUSPECTED, SELECTING ONLY THOSE
BANK (<) DEEMED BRD.

"L
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PDP-11/40 AND PDP-11/45 INSTRUCTION EXERCISER t
SUBROUTINE ABSTRACTS

CHRPTER §
SUBROUTINE RBSTRACTS

S.!1 SCOPEA

THE SCOPEA ROUTINE IS ENTERED BY THE SCOPE (EMT) INSTRUCTION AND IS
EXECUTED AT THE START OF ERCH SUBTEST. THE ROUTINE MONITORS SW14
SWil AND S8 AND TRKES RPPROPRIATE ACTION. ALSO, THIS ROUTINE STORES
IN R1/RI1 THE FIRST ADDRESS OF THE SUBTEST BEING'ENTERED.

5.2 .HT

THE .HLT RCUTINE IS ENTERED BY THE HLT (TRAP) INSTRUCTION, AND 1
EXECUTED WHEN A PRECICTABLE ERROR 1S DETECTED. THIS ROUTINE MONITOR
SW1S, SW13, AND SK10.

S
S

5.3 PROGRAM RELOCATION

FOUR ROUTINES ARE USED TO PERFORM PROGRAM RELOCATION. THE GENERAL
FLOW IS RS FOLLOWS:

IF BELOW 28K THE RELOC ROUTINE IS CALLED RFTER R _SECTION OF
CODE HRS BEEN EXECUTED IF AN 1,0 DEVICE IS
SELECTED, SUBROUTINE I0DEV IS CALLED ARND THE
ROUTINE 'WAITIO IS EXECUTED WHILE THE DEVICE IS
TRANSFERRING COOE.

IF ABOVE 28K THE STMM ROUTIPE IS CALLED RFTER THE ENTIRE
PROGRAN BEEN EXECUTED. IF AN 1/0 CEVICE IS
ELEC;ED 'Y'U?ROUT NE_ IODEV 1S CALLED AND THE
ROUTI WRITIO EXECUTED WHILE THE DEVICE IS
TRANSFERRING CODE

— . — ——
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POP-11/40 AND PDP-11/45 INSTRUCTION EXERCISER
SUBROUTINE ABSTRRCTS

$.3.1 RELOC

THE RELOC ROUTINE IS ENTERED BY A MOV_ sRELOC,PC INSTRUCTION. THIS
ROUTINE RELOCATES THE PROGRAM CODE THROUGHOUT MEMORY AND °JUMPS’ 10
THE RELOCARTED CODE RFTER IT HRS BEEN MOVED SUCCESSFULLY. THE CODE IS
RELOCRTED BY 'MOVING' THE CODE VIR MOV INSTRUCTIONS. IF AN 1,0 DEVICE
1S SELECTED VIR SWITCH REGISTER <3-0>, THE CODE IS RELOCATED BY
WRITING THE COD? ONTO THE_1/0 DEVICE' AND READING THE CODE BACK INTO
I7S RE!OCRTED OSITION IF THE CCOE CANNOT BE RELOCATED (BECRUSE OF
INSUFFICIENT MEMORY) ROUTINE '
UNRELOCRTED PROGRAM CODE. THE C
BYTES). AT THE START AND END OF
SECTION OF CODE WHICH ESTRBLISHES FI
MOVED, AND SETS A SCOPE PGINTER (Rl AND
ESTRB£ISHES THE ' ST ADDRESS AND "JUMPS' TO THE RELOCATION
ROUTINE. ERCH ScCTION OF CODE IS IDENTIFIED AS SHOWN BELOW.

; 00C0CC0000F IRST RDORESS TO BE RELOCRTEDOOOCO00000
CODE TO BE MOVED AND EXECUTED
; 00O0CO0000LAST ADDRESS OF CODE TO BE RELOCATEDOOOC0(0000
THE RELOC ROUTINE DOES NOT RELOCATE PROGRAM CODE INTC THE LAST

1000(0CTAL)Y BYTES OF MEMORY, THUS PRESERVING THE LOADERS. THIS
ROUTINE MONITORS SW12, SWOS, AND SHWO3.

5.3.2 RELOCATION RBOVE 28K (STMM)

THE STMM SUBROUTINE nsLocmEs THE PROGRAM CODE RBOVE 28K IF MEMORY AND
THE KT OPTION mz Lnsx.s THE ROUTINE MOVES THE CODE AT 0-8K
UPKARDS T0 ADDRESSE ERCH SUCCEEDING RELOCRTION IS T0
MEMORY 1K GREATER mm T THE PROGRAM IS EXECUTED IN ALL CASES
FROM VIRTURL MEMORY ADDRE s o-ams HOWEVER, THE PHYSICAL RDDRESS
CHANGES BY 1K (4000) ON ERCH RELOCATION.

NOTE

THE *VIRTURL' LIGHT (11-40) WILL BE ON
WHEN THE PROGRAM IS EXECUTING RBOVE 2BK.

THIS ROUTINE MONITORS Siki2, SWO9, SWGS, RAND SWO3.

8.3.3 IOOtvV

THE JODEV SUBROUTINE IS CALLED FROM EITHER THE RELOC OR STMM ROUTINES
WHENEVER AN 1/0 DEVICE IS SELECTED TO PERFORM PROGRAM RELOCRTION.
THIS ROUTINE OBTAINS THE PHYSICAL BUS RDDRESS FOR RERD QND WRITE RND
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POP-11/40 AND POP-11/4S INSTRUCTION EXERCISER
SUBROUTINE RBSTRACTS

THE BYTE COUNT FROM THE CALLING ROUTINE. THE DEVIC
OBTRINED FROH LOCRTION DEV. THE CODE TO BE RELOCATED I
ITS PRESENT POSITION AND THEN RERD INTO THE RELOCATE
DEVICE_ERROR_OCCURS THE ERROR IS REPORTED AND THE OPERA
UP TO THREE TIMES.

5.3.4 WRITIO

THE PURPOSE OF THE WAITIO ROUTINE IS TO REFERENCE VIR THE CP THE SAME
MEMORY LOCATIONS RS THE DEVICE DURING THE NPR TRANSFERS.

5.3.5 DSKRDR

THE DSKRDR SUBROUTINE IS CALLED FROM THE IODEV ROUTINE. IT GENERATES
R_RANDOM DISK ADDRESS FOR THE SELECTED DISK IF SWO4 IS SET. OTHERWISE
IT GENERATES A 'O’ DISK ADDRESS. THE GENERATED RANDOM ADDRESSES RRE
LIMITED (SO DISK OVERFLOW WILL NOT OCCUR) BY THE TRBLE RDRTAB.

5.9 CLOCK INTERRUPT

THE CLOCK INTERRUPT FOR THE LINE AND PROGRAMMABLE CLOCKS _INCREMENT
%882710“5 LTICKS AND PTICKS ON EACH INTERRUPT. THIS ROUTINE MONITORS
. i

5.5 END

THIS ROUTINE IS ENTERED AT THE COMPLETION OF EACH PRSS IT SETS UP
é%gngESNEH PROCESSOR STATUS) FOR THE NEXT PASS AND PRINTS AN END OF

THE QUICK BROWN FOX JUMPED OVER THE LARZY DOGS  BRCK
0123456789 PRSS # AARR
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POP-11/40 AND PDP-11/45 INSTRUCTION EXERCISER
MISCELLANEOUS

CHRPTER &
MISCELLANEOUS

6.1 EXECUTION TIME

THE EXECUTION TIME IS HIGHLY VARIABLE (ospsnoem ON PROCESSOR, TYPE OF
MEMORY, AND AMOUNT OF MEMORY). HOWEVER, WHEN THE PROGRAM IS RUNNING
SUCCESSFULLY THERE IS R NOTICEABLE ’FLICKER’ DISPLAYED ON THE CONSOLE
LIGHT PATTERN. THE FLICKER’ WILL DIM WHEN *T' BIT TRAP PASSES (EVERY
ODD PASS) ARE RUNNING, THE PROGRAM SHOULD BE RUN FOR A MINIMUM OF:

4 PRSSES (PRSS & 0003) 1140
8 PASSES (PARSS & 0007) 11/45

SOME TYPICAL TIMES FOLLOW:

PFP-11/45 RITH 104K MEMORY (96K CORE, 8K MOS)-g4 MINS
POP-11/45 RITH 48K MEMORY-10 MINS

B.2 PRSS MODIFICARTION

THE PSW OF TH%HPQS§ MODIF1
THE DESIRED P OR EXQHPLE PATY
PROGRAM TO RUN IN SUPERVISOR MODE

D_BY PRTCHINC INTO LOCARTION PSWTAB+2
HING 040000 INTO PSWTAB+2 CRUSES THE
ON THE SECOND PRSS.

E
c

6.3 170 DEVICE RDDRESS MODIFICATION

T0 MODIFY THE PROGRAM RDORESS OF THE I/0 DEVICES ON THE UNIBUS PRTCH
THE APPROPRIATE DEVICE TABLE (SEE LISTING TRBLE OF CONTENTS - DEVICE
gggb%gé agﬂr?hgo THE APPROPRIATE TABLE ENTRY AT 'REGRDR’ IN THE ERROR
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PDP-11/40 AND PDP-11/45 INSTRUCTION EXERCISER
MISCELLANEOUS

6.4 MEMORY MODIFICATION

THE PRCGRAM MAY BE MODIFIED TO PROVIDE EXTENDED MEMORY EXERCISING.
ESSENTIALLY THE MODIFICATION INCRERSES THE TEST ITERATION COUNT WHICH
CRUSES_TEST CODE TO BE EXECUTED IN MEMORY FOR A LONGER PERIOD OF TIME.
NOTE THAT THIS MODIFICATION WILL INCREASE THE RUN TIME SUBSTANTIALLY.
THE MODIFICATION IS:

PATCH LOCRTION FROM 10
S4cY 020040 100200

6.5 USER DEFINED RELOCATION LIMITS

THE FROGRAM WILL REQUEST R LOWER AND UPPER LIMIT FOR RELOCATION. THE
LIMITS MUST BE BETWEEN THE LAST LOCARTION IN THE LISTING AND 157776.
THE PROGRWM WILL EXECUTE IN THE LOMER 4K _(0-17776) AND THE LIMITS
SPECIFIED. THE STARTING ADDRESS IS 204. TO RETAIN PREVIOUSLY
SPECIFIED LIMITS, START AT 210.
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PCP-11/40 AND PDP-11/45 INSTRUCTION EXERCISER
PROGRAM DESCRIPTION

CHRPTER 7
PROGRAM DESCRIPTION

THE PROGRAM 1S DIVIDED INTO FOUR SECTIONS OF POSITION INDEPENDENT
RELOCATRBLE TEST CODE. EACH SECTION IS APPROXIMATELY 1K WORDS LONG.
(EXCEPT SECTION 0).

WHEN THE PROGRAM IS INITIALLY LORDED STRRTED IT WILL IDENTIFY ITSELF
AND TYPE THE CP AND CP OPTIONS AVAILABLE INDICATOR WORD (OPT.CP). THE
CONTENTS OF OPT.CP CONTRIN THE FOLLOWING INDICATORS:

BITIS = 1/0 = MEMORY MANAGEMENT OPTION
AVAILABLE/NOT AVAILABLE

BITi4 = 1/0 = EIS AVRILABLE/NOT AVRILABLE
NOTE

EIS IS ALWAYS AVAILABLE ON
PDP-11/45.

BITI3 = 1/0 = 11745 FPP AVAILABLE/NOT
AVAILABLE

BITi2 = 1/0 = 11740 FIS RVAILABLE/NOT
AVAILABLE

BITIl = 1/0 = STACK LIMIT (11740 KT OPTION)
RAVAILALE/NOT AVAILABLE

BITIO = 1/0 = KW11-P AVAILABLE/NOT AVAILABLE

BITO9 = 1/0 = KWli-L AVAILABLE/NOT AVRILABLE

BITO8 = 1/0 = CONSOLE  TTY RVAILABLE/NOT
RVAILABLE

BITS 07-00 = 06 = 1145, OM = 11/40.
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POP-11/40 AND POP-11/4S INSTRUCTION EXERCISER
PROGRAM DESCRIPTION

SECTION O THIS SECTION CRUSES R 256 WORD 3X OR_9 WORST CASE
ng#ng EESTESEQTTERN TO BE RELOCATED THROUGHOUT

NOTE
THIS SHOULD NOT BE CONSTRUCTED TO BE R
MEMORY TEST.
SECTION | THIS SECTION TESTS THE UNARY INSTRUCTION SET

EXECUTING ERCH UNARY INSTRUCTION IN EACH RDDRESS
ngg% ;EXCLUDING UNARY INSTRUCTIONS USING RDDRESS

SECTION 2 THIS SECTION TESTS THE UNARY INSTRUCTIONS USING
RADDRESS MODE 7 AND BINARIES IN ALL ADDRESS MODES
(EXCLUDING BINARY BYTES OPS USING ADDRESS MODE 7).

SECTION 3 THIS SECTION TESTS BINARY BYTE OPS USING ADDRESS
MODE 7. JMP. JSR PROGRAM TRAP (IOT, TRAP, AND
EMT) INSTRUCTIONS.

SECTION 4 THIS SECTION CHECKS THAT ERCH BIT IN THE PROCESSOR
STATUS WORD (PSW) CAN BE SET CLEARED, RESERVED
INSTRUCTION, RND ODD ADDRESS TRAPS.

SECTION 5 THIS SECTION CHECKS THE SXT, XOR, SOB, MARK, RTT
AND RTT INSTRUCTIONS.

SECTION B THIS SECTION cuecxs me ASH, ASHC DIV, SPL
INSTRUCTIONS AND PROGRAN mmmwr REQUEST
(PIR@) LOGIC.

SECTION ? THIS SECTION CHECKS THE STACK LIMIT REGISTER

(KJ=11 opron ON 11,40), AND MEMORY MANAGEMENT
nmaoaog LOGIC (IF GYSTEM HRS MORE THAN 32K OF

FOLLOWING SECTION 7 ARE TWO ROUTINES TO_ CHECK THE TELETYPE PRINTER
LOGIC AND R ROUTINE TO START EITHER THE KW11-P OR THE KWli-L CLOCK.
IF EITHER THE KW1i-P OR THE KWil-L IS AVARILABLE THE PRIORITY

ARBITRATION LOGIC IS TESTED.

THE PROGRAM THEN RELOCATES TO 160000 (IF AVAILABLE) AND RESTARTS. THE
PROGRAM CONTINUES RELOCRTING BY INCREMENTS OF 4000 BYTES (1K) UNTIL
THE END OF MEMORY 1S RERCHED. RELOCATION OF THE PROGRANM THROUGHOUT
ALL MEMORY CONSTITUTES R PRSS. WHEN THE PROGRAM IS EXECUTING RBOVE
28K, YOU WILL HEAR SEVERAL 'KERCHUNKS' ON THE TELETYPE. THE
"KERCHUNKS’' ARE CRUSED BY THE TELETYPE TEST FOLLOWING SECTION 7
MENTIONED ABOVE.
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POP-11/40 AND POP-11/45 INSTRUCTION EXERCISER
PROGRAM DESCRIPTION

UPON COMPLETION OF A_PRSS THE PROGRAM RESTARTS USING A NEW_PROCESSCR
STRTUS DEPENDING ON THE TYPE GF PROCESSOR AND THE PASS COUNT.

7.1 STRCK POINTER
THE STACK POINTER IS SET AT S00.

NOTE

IF THE PROGRAM IS RUNNING IN EITHER USER
OR SUPERVISOR nooe THE ussa/supenvxson
STACK POINTER IS SET 500 AND THE
KERNEL STACK POINTER IS ser T0 600. THE
KERNEL STACK POINTER IS USED ONLY FOR
THE  SCOPE TTY,” AND  CLOCK
TRAP/INTERRUPT Rou?xnss

7.2 POWER FRILURE

A POWER FRIL SERVICE ROUTINE IS INCORPORATED IN THE TEST. WHEN USING
THIS PROGRAM THE POWER SHOULD BE TURNED OFF WHEN RUNNING TO CHECK THE
POWMER FRIL LOGIC. WHEN THE POMWER FARILS THE PROGRAM WILL TYPE:

POWER FRILED
QND.RESTRRT THE PROGRAM AT THE BEGINNING (START).

.NLIST MD,MC,TOC
e
TITLE DCOKCG _11,40-11/45 CPU EXERCISER
.SBTTL SWITCH SETTING

SW1S---HALT ON ERROR

SWi4y---LOOP TEST

SW13---INHIBIT ERROR TYPEOUT

SWle---SEE NOTE BELOMW

SWil---INHIBIT TEST ITERRTIONS

SWi0---RING BELL ON ERR

SW09-~--SEE NOTE BELOW

SW0B8---LORD MICRC BRAK REGISTER WITH SWO?-SWOO0
g&gg---TYPE END OF PQSS MESSAGE
SNDS---RELOCR?E USING ALL DEVICES ROUND ROBIN STYLE
SL0Y---USE RANDOM DISK ADDRESS FOR RELOCATION
Sugg-gaggLOCﬂTE gSING DEVICE SELECTED IN SWO2-SWOO
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=RF

3=RP

Y=RC
S=RP04/05/06
B'RS 3/7RS04

RKOB
NOTE BELONa Skie AND SN09 CONTROL PROGRAM RELOCATI.N DESRIBED BELOW:

WO PV WE DSBS D DB DS @ O

S SW03  RELOCARTION

1 0 NONE

0 ) NO_RELOCATION RBOVE 28K
1 1 NOT USED (DO NOT USE)

0 0 ALL MEMORY

.SBTTL DEFINITIONS & ASSIGNMENTS
;GENERQLRSEEéSTER RSSIGNMENTS

Rl=%1
Re=%¢e
R3=%3
RH:%H a
RS=%5
SP=7b6
PC=%7
R10=%0
Ril=%]
Rl2=%2
R13=%3
Ri4="Y4
R15=%S

;FLORTING POINT REGISTERS
RCO=%0

; KERNEL STACK POINTER
SSP=%b : SUPERVISOR STACK POINTER
USP=7b sUSER STACK POINTER

; STATUS gE?ISTER (PSW) BIT RSSIGNHENTS

v=¢

2=4

N=10

T=20
PRTY7=340
PRTYb=300
PRTYS=240
PRTY4=200
PRTY3=140

ﬂﬂﬂ1'2N<O
DDDD—4

—t— =~ OO
OO0 HHHH

e BE Boéwe vo B Bewe
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; PRIORITY LEVEL 2
: KERNEL MODE
SUPERVISORY MODE

EVI KERNE L _MODE

SUPERVISCRY MODE
PREVIOUS USER _MODE
:SELECT R10-R1S

; ADDRESS OF ERROR VECTOR

:ADDRESS OF RESERVED INST. TRAP VECTOR
:ADDRESS OF *T° BIT TRAP VECTOR
:ADDRESS OF ’*TRACE' TRAP VECTOR
:ADDRESS OF 'BREAKPOINT® TRAP VECTOR
:ADDRESS OF 10T TRAP VECTOR

:ADDRESS OF POWER FAIL TRRP VECTOR
;ADDRESS OF EMT _VECTOR

;ADDRESS OF TRAP VECTOR

: ADDRESS OF KEYBOARD INTERRUPT VECTOR
:ADDRESS OF TTY PRINTER INTERRUPT VECTOR
sHIGH SPEED READER INTERRUPT VECTOR
sHIGH SPEED PUNCH_INTERRUPT VECTOR
;ADDRESS KW11-L LINE CLOCK INT. VECTOR
s ADDRESS OF KWI1-P CLOCK INT VECTOR
:RF OR RSO4 VECTOR

;RC VECTOR

:RK_DISK VECTOR

:RKDE_VECTOR

:ADDRESS OF PIRQ VECTOR

:ADDRESS OF FLOATING POINT INT. VECTOR
: ADDRESS OF MEM MGMT ERROR TRAP VECTOR
:RP_VECTOR

:RPO4 VECTOR

;ADORESS OF STATUS REGISTER

: ADDRESS OF STACK LIMIT REGISTER

' ADDRESS OF PROGRAM INTERRUPT REQUEST
s ADDRESS OF MICRO BREAK REGISTER

00010 PRTY2=100
00000 KM=000000
040000 SM=040000
s e
010088 FSN'B 8080
330000 PUM=020000
004000 REG=0040GC

; VECTOR QRDDRESSES
000004 ERRVEC= 4
000010 RESVEC= 10
000014 TBITVEC=14
000C14 TRTVEC= 14
000014 BPTVEC= 14
000020 JIOTVEC= 20
000024 PFVEC= ¢4
000030 EMTVEC= 30
000034 TRAPVEC=34
000060 TKVEC= 60
000064 TPVEC= &Y
000070 PRVEC= 70
000074 PPVEC=
000100 LKVEC= 0
000104 PLKVEC= 104
000204 RFVEC= 204
000204 RSVEC= 204
GG0210 RCVEC= 210
000220 RKYEC= 220
000210 RK&VEC= 210
000240 PIRVEC= 240
000244 FPEVEC= 244
000250 MMVEC= 250
000254 RPVEC= 254
000254 RPYVEC= 254

;REGISTER QDDRESSES
177776 PSW= 77776
177774 SLR= 177??4
177772 PIRG= 177772
127770 UBRERK= 177770
177786 CPUERR= 177766
177744 ERRREG= 177744
177546 LKS= 177546
177550 PRS= 177550
177552 PRB= 1727552
177554 PPS= 177554
177556 PPB= 177556
177560 TKS= 177560
177562 TKB= 177562
177564 TPS= 177564
177566 1PB= 177566
177572 SRO= 177572
177574 SRi= 177574
177576 SR2= 177576
172516 SR3= 172516

; ADDRESS OF
: ADDRESS OF
s ADDRESS OF
s ADDRESS OF
:ADDRESS OF
s ADDRESS OF
:ADDRESS OF
:ADDRESS OF
:ADDRESS OF
:ADDNESS OF
s ADDRESS OF
s ADDR~55 OF
RDDRESS OF

11-L STATUS REG.
GH SPEED RERDER CSR
GH SPEED RERDERngTR BUF

HIGH SPEED PUNCH BUFFER
KEYBORRD CSR

KEYBORRD BUFFER
TELLEPRINTER CSR
TELEPRINTER BUFFER

MEM MGMT REGISTER SRO
MEM MGMT REG SRl

MEM MGMT REGISTER SRe
MEM MGMT REGISTER SR3
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1153 177570 SWR= 177570 :ADDRESS OF CONSOL SWITCH REGISTER
1154 177570 DISPLAY=177570 :ADDRESS OF CONSOL DISPLAY REGISTER
1155 177514 LPS= 177514 'ADDRESS OF LINE PRINTER STATUS REG
1186 177518 LPB= 177516 :ADDRESS OF LINE PRINTER DRTA DUFFER
:158 ;RK REGISTERS
1:59 177400 RKDS= 177400 :ADDRESS OF RK~-11 DISK DRIVE STATUS REGISTER
1150 177402 RKER= 177402 sADDRESS OF RK-11 DISK ERROR REGISTER
116} 177404 RKCS= 177404 :ADDRESS OF RK-11 DISK CONT. AND. STATUS REG.
1162 177406 RKMC= 177406 *ADDRESS OF RK-11 DISK WORD COUNT REG.
116~ 177410 RKBR= 177410 :ADDRESS OF RK-11 DISK BUS RDDRESS REG.
Hed 177412 RKDA= 177412 :ADDRESS OF RK-11 DISK ADDRESS REG.
1166 :RF REGISTERS
1167 177460 RFDCS= 177460 :ADDRESS OF RF-11 DISK CONT. AND STATUS REG.
1168 177462 RFUC= 177462 *ADDRESS OF RF-11 DISK WORD COUNT REG.
1169 177464 RFCMA= 177464 *ADDRESS OF RF-11 DISK ™EMORY ADR.REG.
1170 177466 RFDAR= 177466 ;ADDRESS OF RF-11 DISK AODRESS REG.
1171 177470 RFDAE= 177470 :ADDRESS OF RF DAE REGISTER
1173 iRC REGISTERS
1174 177440 127440 :ADDRESS OF RC-11 LOOK AHEAD REGISTER
1175 177442 RCbA=  1774ue *ADDRESS OF RC-11 DISK ADDRESS REG.
1176 177446 RCCS= 177446 :ADDRESS OF RC-11 DISK CONT. AND STATUS REG.
1177 177450 RCUC= 177450 :ADDRESS OF RC-11 DISK WCRD COUNT REG.
ii;g 177482  RCCA= 177452 *ADDRESS OF RC-11 CURRENT DISK ADR REG.
1180 :RPOY REGISTERS
1181 176700 RPYCS1= 176700 :RPO4 CS! REGISTER
1182 176702 RP4WC= 176702 !WORD COUNT REGISTER
1183 176704 RPYBA= 176704 :BUS ADDRESS REGISTER
1184 176706 RPYDST= 176706 : DESIRED SECTOR/TRACK REGISTER
1185 176710 RP4CS2= 176710 *RPOY CS2 REGISTER
1186 176712 RPYDSI= 176712 :DRIVE GTARTUS REGISTER #1
1187 176714 RPYERI= 176714 :ERROR REGISTER #1
1188 176716 RPYAS= 176716 :ATTENTION SUMMARY
1189 176720 RPYLA= 176720 'L OOK AHERD REGISTER
1190 176732 RPYOF= 176732 'OFFSET REGISTER
1131 176734 RPYCR= 176734 :DISK RDDRESS REGISTER
1193 sRH11 MASS BUS CONTROLLER REGISTERS
1134 000000 RHCS2= O :NOT DEFINED

| 11% :RP11C REGISTERS
1197 176710 RPDS= 176710 :ADDRESS OF RP DRIVE STATUS REGISTER
1198 176712 RPER= 176712 :ADDRESS OF RP ERROR REGISTER
1199 176714 RPCS= 176714 *ADDRESS OF RP CONTROL STATUS REGISTER

| 1200 176716 RPUC= 176716 *ADDRESS OF RP WORD COUNT REGISTER
1901 176720 RPBA= 176720 :ADDRESS OF RP BUS ADDRESS REGISTER

' 1902 176722 RPCA= 176722 sADDRESS OF RP CYLINDER ADDRESS REGISTER

- 1203 176724 RPDA= 176724 *ADDRESS CF RP DISK ADDRESS REGISTER
1205 N :KW11-P REGISTERS
1206 17540 PLKCSR= 172540 :ADDRESS OF KW11-P CLOCK CSR

| 1207 178542 PLKCSB= 178542 : ADDRESS OF KW11-P COUNT SET BUFFER
1208 172544 PLKCTR= 172544 *ADDRESS OF KW1l-P COUNTER
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172040
172042
172044
172046
172050
172052
172054
172056
172060

177440
177442
177444
177446
177450
177452
177454
177456
177480

172300
172302
172304
172306

177654
177656

172200
172202
172210
172214
172216
172240
172242
172250
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DEFINITIONS 8 ASSIGNMENTS

;RS04 REGISTERS
RSCS1=

;RKO6 REGISTERS
RKb

s MEMORY

01-0CT-76 14:08 PAGE 203

172040

RSWC= 172042
RSBA= 170044
RSDA= 172046
RSCS2= 172050
RSDS= 172052
R5ER= 172054
RSAS= 179056
RSLA= 172060
CS1= 177440
RKEWC= 177442
RKBBA= 177444
RKBDA= 177446
RKBCS2= 177450
RKEDS= 177452
RKBER= 177454
RKEOF= 177456
RKBDC= 177460

ﬁggBROL g;ﬂ;us R%GISTER
{B0S ADOREsS REGTSIER

:DISK QDDRESS REGISTER

s CONTROL STATUS #2
:DRIVE STATUS REGISTER
:ERROR_REGISTER #1

:ATTENTION SUMMARY REGISTER
:LOOK AHEAD REGISTER

; CONTROL AND STRTUS REGISTER 1
s WORD COUNT REGISTER

:BUS ADDRESS REGISTER

sDISK ADDRESS REGISTER

: CONTROL _AND STATUS REGISTER 2
:DRIVE STATUS REGISTER
;ERROR_REGISTER #1

sOFFSET REGISTER

:DESIRED CYLINDER REGISTER

MANARGEMENT REGISTER ADDRESSES
KIPDRO= 172300

KIPDR1=
KIPDRe=
KIPDR3=
KIPDR4Y=
KIPDR?7=
KIPARO=
KIPAR]=
KIPARZ=
KIPAR3=
KIPARY=
KIPAR?=

172302
172304

172356

UIPDRO=177600
UIPDR1=177602

UIPDR4=177610
UIPDRG=177614
UIPDR?=177616

UIPAR7=177656

SIPDRO=172200
SIPDR1=172202
SIPDRY=172210
SIPDR6=172214
SIPDR7=172216
SIPARD=172240
SIPAR1=172242
SIPARY=172250

iy,

*
e
-l r
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DEFINITIONS $ ASSISHWMENTS
172254 SiPARG=172254
172256 SIPAR?=17828
172320 KDPDRO=1723cu
177620 UDPDRO=127620
1722 SDPDRO=172220
17236C KLPAA0=172360
177660 UDPARD=177660
172260 SDPARD=172260
; INITIAL STACK POINTER SETTING
020500 STKPTR= 500 ;PROGRAM_STACK PTR
000600 KPTR=  &00 ;KERNEL STACK PTR (USEC BY KERNEL WHEN
;PROG IS RUNNING IN OTHER THAN KERNEL MODE
MISCELLANEQUS BIT ASSIGNMENTS (USED IN OPT.CP)
100000 100000 ;BELOM BIT ASSIGNMENTS ARE USED
E1S0PT= 040000 m THE CPCHK ROUTINE
320000 FPOPT= 020000 . A BIT FOR EACH OPTION PRESENT
01000C FISOPT= 010000 - 115 SET IN OPT.CP (DD BYTE)
004000 KJOPT=  DO4000
PLKOPT= 002000
00100C LKOPT=  0010CO
TTIOPT= 000400 ’
MISCELLANEQUS BIT RSSIGNMENTS (USED IN OPT.DEV)
000001 000001
REOPT-  OOOD0E
RPOPT= 000004
000010 RCOPT= 000010
000020 RPY4OPT= 000020
020040 RSOPT=  DOOONG
030100 RKEOPT= 000100
;BIT RSSIGNMENTS USED IN OPTIONS
000001 PROPT= 000001
000C32 PPOPT= 000002
. ;SWITCH DEFINITILMS &
210000 Sule= 017000
00100C Sw03= 001300
900100 = 000100
CO0040 SWOS= 000040
000020 = 000020
000010 = 000010
100000 BITiS= 100000
20000 BITid: 20000
Ti3= 20000
000400 BIT8= 0O
000100 BITe= 100
010000 PIR4= 10000 ;LEVEL 4 FROGRAM INT. RQST. (FOR PIRQ)
3 INSTRUCTION EQUATES
104400 HLT= ;HLT IS A TRAP INST TO THE ERROR ROUTINE
134000 SCoPE= ENT ;SCOPE"IS AN EMT TRAP
000004 TYPE= 10T
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DEFINITIONS 8 RSSIGNMENTS

000820
002736
Q00340
000610
000340
001014
000200
003416

000610
005737

012737
000000

012737

Qo462 000114
000340 000116
000006 O00000M

172100
000001

000001

005776

006766
177572

000632 000024 1S: MOV
HALY

000610 000024

1
2s: RTS P

PUP: MOV

.=I0TVEC
.WORD  .TYPE
.WORD  PRTY?

.WORD  SCOPER
.WORD  PRTYM
.WORD  .HLT
.WORD  PRTY?

.WORD  LOGICAL
.WORD 40000

WO TKISR
.WORD PRTYM

01-0CT-76 14:08 PAGE 206

.SET fOT VECTOR TG TYPE RGUTINE
;SET POWER FAIL VECTOR

;ARCT11 HOOK

;SET KEYBOARD VECTOR TO TKISR
:PRIORITY LEVEL 4

.S?;EL ENABLE PARITY 8 POWER FRIL ROUTINES
;ROUTINE TO SET PRRITY ACTION ON PRARITY MEMORIES

PARCSR= 172100
PAR

;RDDRESS OF FIRST POSSIBLE PARITY REG

vEC= 000114 *ADDRESS OF PARITY INTERRUPT VECTOR
JMAMF: MOV 8. PARSRV, J#PARVEC :LOAD VECTOR
MOV 8340, I8PARVEC+2 ‘AND PRIORITY LEVEL
MOV afmvsma S8ERRVEC DO RTI ON TIME OUT TRAP
MOV ARCSR, RO :GET FIRST POSSIBLE ADDRESS
MOV u RE :SET REGISTER COUNTER

;SET RCTION ENABLE (IF AVAIL)
OR SET

18: MOV 81, (RO)+
; RBOVE INSTRUCTION WILL SET ACTION ENABLE IF MA/MF PARITY

;00D PARITY AND HALT ON PARITY ERROR IF MOS PRRITY

S

MOV 8START, PC
MOV sSTART!, PC
MOV - #STRRT3 PC

JWORD 246
.MORD RTI

§°§
2

:POMER FAIL SUBROUTINE
DWN:  TST ngPT .CP

BPL
CLR J8SR0
sPUP, S4PFVEC

: POMER UP SUBROUTIN
IPDHN S8PFVEC

;CHECK IF 16. REGISTERS HAVE
:BEEN ENRBLED
sRETURN
+:GO0 TO START OF TEST
60 GET LOWER/UPPER RELOCATION BOUNDARY
:GTART WITH LAST TYPED BOUNDARY LIMITS
;SET FIS TRAP TO RETURN DIRECT

; MEM MGMY PRIORITY RDDRESS
sSET AT LEVEL 7

;RESET POWER FRIL TRAP VECTOR TO POUWER
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137
o

W
(Veleo)

AR R R B RRS

012706
005027

00sS267
001375
000004

8

28 2
B 250
REndRe Y

000600

177772

000666
005666

047520
040506
005015
050012
020131
006522

EO3
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; DOWN ROUTINE RBOVE

MOV ®KPTR,SP {SET STACK PTR
CLR  (PC)+
18 MORD O :KILL TIME
2s iNe 1S
BNE 2§
TYPE, PFRIL
I S8START :RESTART TEST

PFRIL: .RSCIZ «15>¢12>°POMER FARILED' <15 (12>

PRARERR: .ASCIZ <15><12>’PARITY ERROR’ <15 12>
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DCOKCG. P11 PROG INDICATORS & SCOPE ROUTINE
1333 .SBTTL PROG INDICATORS & SCOPE ROUTINE
13% L L T e oekaan KL OCATION. THE ERROR INFOR
1332 ERE'T'?ON ?s &SCES EN EHE aél. BY THE 'SEW L' SUBROUTINE,AND
1397 :1S PROCESSED BY THE 'PNTREGS’ SUBRQUTINE.
1398 %;g 000000 MEMTBL: .WORD O ‘CONTAINS ’GOOD’ ACORESS
1399 500000 WORD O . :CONTRINS ’'GOOD’ DATA
1400 009734 000000 WORD O .. sCONTAINS *BAD’ DATA
1401 %;38 000000 WORD O TAINS 'BAD’ DATA
1402 800000 ECHO: .WORD O ; COXALION FOR ECHOED CHARACTER
1403 000742 020040 042440 051122 DEVERR: .RSCII ' ERROR’
1404 000750 0S1117
1405 000752 005015 000 CRLF: .ASCIZ !5l
1406 000755 13N 000 SLASH: .ASCIZ '\’
1407 000757 000 DEV: BYTE O s CONTRINS DEVICE ID FOR ALL
1408 030760 000 IORETRY: .BYTE O : CONTRINS DEVICE RETRY COUNT
im 000761 000 PEFLG: E&Eﬁ 0 :PRRITY ERROR FLAG
1411 000762 00GO00 EABITS: .WORD O :CONTRINS EA BITS FOR DISK XFERS
1412 00078M 00OCO0 GTORE: .WORD O
1413 000766 00040 OPT.CP: .WORD 40O : CONTAINS OPTION AND CP INDICATORS
1414 'EVEN BYTE:4=11/40, 6=11/45
1415 :0D0 BYTE: 200=K7,100=E1S
1416 :40=11/45 FPP,20=11,40 FIS
1417 »10=STACK LIMIT (KI)
i:ig t4=Ki11-P,2=KW11-L, 1=CONSOLE TTY
1420 000770 000000 OPTIONS: .WORD O
1421 000772 001 PRDAT: .BYTE 1 ;CONTRINS NEXT DATA_TO BE RERD
1422 000773 000 PRSYNC: .BYTE O :CONTRINS SYNC COUNT
1423 000770 .=770
1424 000770 000 MMON: .BYTE O sMEM MGMT ON/OFF IND 1/0=ON/OFF
1425 000771 600 Qv: .BYTE O :QUICK VERIFY MODE IND
1426 000772 % VID: .WORD O ;commgg DEVICE INDENTIFIER
142c 000774 LTICKS: .WORD O s CONTAINS L CLOCK TICK COUNT .
1428 000776 (000000 PTICKS: .WORD O :CONTRINS P CLOCK TICK COUNT
1429 001000 CO0000 ICNT:  .WORD O : CONTRINS PRSS COUNT
1430 001002 001000 SFILLS: .WORD 1000 : CONTRINS FILLS COUNT (2) IN 00D BYTE
1431 *AND FILLER CHARACTER (0) IN EVEN BYTE
1432 :FILLER COUNTS: VTOS 32400 BD=4,¥T0S 31200 B0=2,VT0S 2600 BD=I
1433 : LA30S 9110 BD=2 LR30S 3150 BD=Y,LA30S 9300 BD=12
}3333 : ALL VALUES ARE OCTAL
1436 001004 000000 FACTOR: .WMORD O : CONTRINS RELOCATION FACTOR, SUBTRACT & IN
1437 :FRCTOR FROM PC 1O GET PC OF ORIG CODE
1438 00j006 000000 RELRl: .WORD O :CONTAINS RELOCATED R1 (THE Rl OF THE
1439 sORIGINAL CODE MOVED)
1440 1812 000000 FRSTAD: '58% 8 ;comnfug FIRST ADRS OF CODE TO BE MOVED _
i::é 001012 000000 FRSTMEN: . ! CONTRINS LOWER RELOCATION BOUNDARY ADDRESS
1443 :SCOPE (EMT) SERVICE ROUTINE
1444 !THIS ROUTINE ALLOWS THE SUBTEST TO BE CONTINUOUSLY LOOPED, ITERATED
im : (OR NOT ITERATED) eeron; gspcmnmc NEXT SUBTEST

014 122737 000010 000766 SCOPEA: gzza :ég,aoop
008037 177766 CLR 38CPUERR




1449 001030 012737

fisd BRIGM BATGES

1452 00104 052737

1 D01 737
1 Bhitea B3I
INSS 001064 010116
1456 001066 0101
1457 001072 163737
1458 001100

1459 001106 1403
1460 001110 113737
1461 001116

1462 001120 032737
1463 QOClize 001006
iS4 001130 105337
1465 001134 001353
1466 001136 113737
1467 001l44 011601
1468 00li46 000746
1469 001150 000040

177777
004000

004000
040000
001006
001004
000400
177570
004000
001150
001151

177744
000002

177776
177570

001006
177570

1772770
177570

001150

108:

18:
cs:

38:
4s:

78:

ITCNT:

MOV

GO3
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#-1, JUERRREG
aqubo 2(SP) gng REG}?TER SET BIT SET

aqnou J4PSU *RETAIN REGISTER SET
a:ooob J8SWR  iCHECK BIT 14 (CONTINUOUS LOOP)
gi gsg_ :LORD RETURN RDDRESS

autncroa atRELRl RELR1 CONTAINS UNRELOCATED Rl

8400, 28SUR :LORD PDP11/45 MICRO BREAK REG?

39

J#SWR, JSUBREARK ;LOAD MICRO BREAK REG WITH SRO-7
:RETURN TO SUBTEST

#4000, 38SkR SUBTEST ITERRTION DESIRED?

78 ;BRANCH IF NO ITERATION DESIRED?

ggITCNT :DECREMENT SUBTEST ITERATION COUNT

aorrcur+1 JRITCNT -RESET ITERATION COUNT
(SP), R} -GET ADDRESS OF NEXT TEST

ZS
40
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1470

1§71

IN72 001182
14723 001160
1874 001162
1475 001170
1476 001172
1477 00117%
1478 001200
1479 00le0N
iIN80 001206
1481 001210
1482 001212
1483 00121
1484 001220
1485 D0l2ee
1866 001226
" 87 00123
1488 001234
1489 001240
1490 Q0242
i Eies
1495 0014
1494 001256
1495 001269
1496 001266
1497 001274
1498 001276
1499 001304
1500 001310
1501 0013194
1502 001316
1503 001320
15084 001322
1505 001324
1506 001326
1507 001330
1508 0013M
1509 001336
1510 00130
1511 001342
st 10
214 oI
1515 001362
116 001364
1517 001366
1518

1519

1520 001370
1521 001372
1522 001374
1523 001400
1S24 001402
1525 001406

010000
0C1000
000770
001010

001004

001366
001012

001004
000771

000010

177570
000114

001312

000C10

ggg;;g

000770
160000
040000

177570
177570

177570
177570
000757

000772

MACYLL 27(732)

SBTTL RELOC ROUTINE

HO3

01-0CT-76 14:08 PAGE 210

:ROUTINE 70 RELOCATE PROGRAM CODE

;BRANCH IF SW12=0

;SW12=1 & SW09=0 = NO RELOCATION
sBRANCH IFSW09=0

iNO RELOCATION IF SWi2=1 & SW09=0
:BRANCH IF MEM MGMT IS ENRBLED
sNO_RELOCATION IF MEM MGMT IS ON

sGET _FIRST ADDRESS OF CODE TO BE MOVED

s SAVE

sGET LAST ADDRESS OF CODE TO BE MOVED
:R4 CONTAINS 8 OF BYTES TO RELOCATE
:SAVE_LAST ADDRESS OF CODE T0 BE MOVED
:FIRST RELOCATION IS TO ENDTRG+2

;SRVE RETURN PC TO NEXT SECTION OF CODE
:SET FIRST ADDDRESS

sR4_CONTRINS LRST MEMORY ADDRESS

SEXIT IF INSUFFICIENT MEMORY

:AVAILABLE FOR RELOCATION
sR4_NOW_CONTAINS BYTE COUNT

: CLERR RELOCATICN FACTOR

; CHECK FOR QV MODE

:CHECK IF ALL DEVICES DESIRED FOR
tRELOCATION ROUND ROBIN STYLE
:CHECK IF A DEVICE IS SPECIFIED

;GET SELECTED DEVICE

:CLEAR ERABITS FOR DEVICE

GO RELOCATE VIR SELECTED DEVICE
:*V' =0/] INDICATES NO ERROR/ERROR
sRELOCATE PROGRAM CODE

:CHECK IF DONE

gHEgERIHﬂT CODE WRS RELOCARTED
:G0_SAVE PERTINENT DATA FOR TYPEOUT

:ERROR! CODE NOT RELOCATED PROPERLY
sCHECK IF FINISHED CHECKING

; BRANCH IF ERROR DETECTED ON RELOCATION

;STEP TO NEXT DEVICE

sSET DEVICE IND TO CP

:GO_EXECUTE RELOCATED CODE

sRETURN TO NEXT SECTION OF CODE
;:CONTAINS PC OF NEXT SECTION OF CODE

;GET CONTENTS OF DEVICE’S BUS
:ADDRESS REGISTER
sBRANCH IF MEM MGMT IS NOT ON

RELOC: BIT #SW12, I8SWR
BEQ 208
BIT #SW09, J8SUR
BEQ 4§
208: TSTB  2sMMON
BNE N
MOV a:rasrno RO
MOV RO,R
MOV Re, RH
SUB RS, RY
MOV R2'R3
15T 3sFACTOR
BNE 1os
MOV R2, JSRETPC
MOV aotnsmen R2
108:  ADD R2, R4
CMP R4, JSLSTMEM
BH] ss
SUB
CLR a:tncron
ISTB  QsQV
BNE 12$
11$:  BIT #SWOS, JUSUR
BNE 12$
géa ssuos SR
MOVB a:sun MDEV
128:  CLR 33EaBlTS
JSR PC, IODEV
BVC 28’
18: MOV (RO)+, (R2)+
CMP .
BNE 18
28 CMP -(RD), ~(R2)
BEQ 33
JSR PC, SAVVAL
HLT
3s: CMP RO, RS
BNE 28
SuB 10, 38DEVID
BEQ 118
ys: INCB  @#DEV
CLR S8DEVID
MOV R2,PC
5§: MOV (PE),PC
RETPC: O
aﬁ?” LOOP FOR cgngéerxon OF DEVICE TRANSFERS
BUSRDR: uoao 0
1578 SEMMON
BEQ 1$
BIC nxaoooo RY
BIS 040000, R4

; CONVERT RDDRESS TO VIRTUAL RORS
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l DCAKCG.P11

001412
Q01414
001416
001420
00lugy
001426

“ygr—— .

RELOC ROUTINE

Q2441M
001401
104400
06271u
000137
001370

000000

I03
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18: CMP -(RY), (RY)
BEQ 2$
HLT
2s: ADD %0, (RY)
- JNP A(PC)+
TODONE: .WORD WRITIO

;G0 _TO WAITIO OR 41§ OR 71$ IN
s TODEV ROUTINE BELCW

s <416 WHEN WRITE COMPLETE

;718 WHEN RERD COMPLETE




DCGKCG.P1L
1S4
1535
1536

1537
1538

1556

REETEq

U
&

.—-:ﬁ.— == Pt Pt Poiit Pt P
£

&

EEEE

A AT A

Pt Pas Pun Pord Prmt Pt P Pucad Poumth Pt Pt

8

I0DEV ROUTINE

004767
010S46
0se

142737
113705
006305

016501
001005

004737
012605
000262

012737
005775

001242
000200
000370
000757

002626
002352

002722

000006
000010
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177776
000757

000004

- J03
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SBTTL IODEV ROUTINE
s ROUTINE T0 RELOCARTE PROGRAM CODE VIR DEVICE SELECTED IN SWITCHES<2-0>
: (IF_SWO3=1) OR VIR ALL DEVICES IF SW0S=1
: THIS ROUTINE WRITES THE DATA TO BE RELOCQTED ONTO THE SELECTED
:DEVICE AND AFTER COMPLETION READS THE DATA BACK INTO MEMORY WHERE
s THE RELOCTED DATR IS TO GO. AFTER THE READ THE ROUTINE RETURNS TO
s THE CQLLERE THE CALLER COMPARES THE DATAR READ BACK.

sDEVICES A
: - - TAKES ERROR EXIT
; 1-RK
; e-RF
s Y-RC
: 5-RPO4/05/06
: &-RS04-03
: 7-RK06
s INPUT PARAMETERS:
: RO - BUS nooasss FOR WRITE
: Rl DON’ ARE
: R2 : BUS noonsss FOR READ
: R3 :DON'T CARE
: RY :BYTE coun7
: RS :DON’T CARE
: EABITS :LORDED
: v :DEVICE IDENTIFIER
« QUTPUT
: RO :UPDATED BY BYTE COUNT (IF NO ERROR)
: Rl UNCHRN
: g upgnrsgegv BYTE COUNT (IF NO ERROR)
: RY : CLOBBERED
: RS * UNCHANGED
: EABITS s UNCHANGED
: "' BIT : CLEAR/SET=NO ERROR/ERROR
I0DEV: JSR PC CLRTBIT :CLEAR *T’ BIT 8 SAVE PSW
MOV (SP) GAVE RS ON THE STACK
8IS uphrvu J8PSU sSET PRIORITY LEVEL 4
18: BICB 8370, 3kDEV :LIMIT DEVICE SELECT CODE
MOVB  @8DEV,RS GET SELECTED DEVICE
ASL RS :FORM INDEX POINTER
MOV VALDEV(RS),R1 *GET VALID DEVICE TRBLE
MOV DEVTBL(RS) )RS :GET SELECTED DEVICE TABLE
BNE 2s :BRANCH IF I/0 DEVICE sstcreo
99§ :ERROR EXIT
JSR PC, J¥RESTPS : RESORE ORIGINRL PSW
MOV (SP)+,RE RESTORE R
SEV 2GET 'V’ 317 TO INDICATE FRILURE
1008: RTS PC : RETURN

es:

:CHECK IF USER SELECTED DEVICE IS AVAILABLE
MoV SERRVEC+2, J¥ERRVEC

SEC
TST d10(RS)

;SET TIME OUT TRAP VECTOR
:SET_'C’ IN PSW
:REFERENCE R DEVICE REG
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I0DEV ROUTINE

DCQKCG.PlLL
1590 001520
{591 |
5 B
1S94 0O0LE3R
1535 001534
1536 001540
1597 001S4e
1593 001550
1599 DO15Se
1600 CO1556
1601 001560
1602 001564
1633 001566
1604 00IS7M
1605 00ie00
1606
1607 001602
1608 001610
1609 001616
1610 001620
1611 001622
1612 001624
1613 001626
1618 001630
1615 001634
1616 001642
1617 001646
1618 001650
1619 001656
1620 001660
16el 00166M
1622 001670
1623 001674
1te4 001700
1625 001702
1626 001706
1627 001710
1628 001712
1629 001720
1630 001724
1631 001730
1632 001734
1633 001740
1634 001744
1635 001750
1636 001752
1637 001756
1638 001762
1639
1640 001766
1e41 001774
1642
1643 001776
1644 002004
1645 002006

012737

00SSN0  00C0Q4

000771
000040
000757
000757
g3e7ee

001370
000003

177570

031170

001426
000760

000772

000004

000000

001426

00l426

MRCYL1 27(732)

18%:

(4

158:
14%:

20%:

108:

118:

128:

38:

308:

ys:

418:

MOV

%

BNE

1518
NE

MOV
MOVB
MOV
. WORD
MOV
RSR
NEG
MOV
MOVB

MOV
TYPE,NODEY
BR 99

KO3
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8ERPRT, 2¥ERRVEC
488
1
208
IV
158
#5105, JeSHA
14%
J¥DEV
13
SADEV, RS
DEVICE(RS), DEVNAM

$WAITIO0, I810DONE
33, 28 IORETRY
gq (PC)+

RY, -(SP)
(SP)

(SP)

(SP)+,9%
J8DEV . 3SDEVID
IsEABLTS, (PC)+

anosv "

SWRITIO, 34I0DONE
SS(RS ), RY

;RESTORE ERROR TRAP VECTOR

NVTE MOV DOES NOT RFFECT 'C’
HER% GO TO NEXT DEVICE

TEST IF DEVICE

‘EVER ONWARD IF VQLID

;00 NOT REPORT ERROR IF ALL
;STEP TO NEXT DEVICE

;GET DEVICE 1D
:FORM INDEX VALUE
;GET HIS NAME

'-TQKE ERROR EXIT

;SET IODONE 'JMP’ TO WRITIO
:SET_ERROR RETRY COUNT
:SAVE BYTE COUNT

;FORM TWO’S COMPLEMENT
sWORD COUNT

;AND SAVE IN S§ BELOH
sGET DEVICE IDENT
:SAVE EAR(TS IN 118 BELOW

;BRANCH IF DEVICE IS NOT
;A MASS BUS DEVICE
:SHIFT ER BITS T0
:POSITION 8-9

sFROM 4-5

;00 A RERD IN (TO SET VOL VALID)
;SET POPL1 FORMAT (IN RPOF REG)
sLOAD DEVICES UNIT

sGET DEVICE’S VECTOR RODRESS
:LOAD VECTOR

;AND PSW ON INTERRUPT

;GO 2ET RANDOM DISK ADDRESS

:SZT "CY.INDER’ ADDRESS

;SET ' TRACK/SECTOR’ AL)IRESS

: SAVE_RDDRESS OF BUS ADDRESS REG
:SET BUS ADDRESS

$SET WORD COUNT

sAND SET COMMAND

;GO WAIT FOR WRITE TO FINISH

; SET RETURN FROM WRITIO ROUTINE

;GET AND CHECK ERROR BIT
:BRANCH IF NO ERROR
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DCRKCG.PIL IODEY ROUTINE
164 01 sCL]
16 Goedte BIEC oo
Rl N5 B
1650 000 1342
1651 002030 000167 177436
1652
1653
1654 002034 112737 000003 000760
1655 002042 162705 000012
1656 20M6 012735 002114
1657 0020682 016735 000eee
1658 002056 016735 000224
1659 002062 011537 001372
1660 002066 010235
1661 002070 016735 000104
1662 002074 016746 1775486
1663 002100 056516 000004
1664 D0Celi08 012675 000000
1665 002110 000240
1666 002112 000723
1667
1668
1669 002114 012737 002124 001426
ig;? 002122 000002
1672 002124 012737 001370 001426
1673 002132 013504
1674 002134 100007
167S 002136 104400
1676 002140 016555 000004
1677 002194 108337 000760
1678 002150 001334
1679 (002152 000726
1680 002154 012608
1681 002156 177436
1682 002162 066702 177432
1683 002166 004767 000S30
1684 002172 000242
iggg 002174 Q000167 177302
1687 002200 000000
1688
1689
1690 002202 108737 000771
1691 002206 001004
1692 002210 032737 000020 177570
1693 002216 00i4e6
1694 002220 010046
1695 (002222 013700 000772
1696 002226 006300
1697 002230 006300
1698 002232 060146 -
1699 (00ec234 005516
1700 002236 011667 000036
1701 002242 046067 002312 000030

HLT : REPORT ERROR
ngg 5§ns& J(RS)+ nsse; ?EVICE Slg$g£ROLLER
)
nga g;ibnérnv RE§EY un?*E c8nnnno
4os:  JMP 93§ : TAKE ERROR EXIT
:AFTER THREE RETRYS
53: MOVB  #3,3%IORETRY :RESET ERROR RETRY COUNT
63: SUB 12 RS 'RESET TABLE POINTER
MOV urs J(RG)+ *RESET DEVICE’S INT VECTOR
MOV CYLADR, 3(RS)+ sGET 'CYLINDER' ADDRESS
MOV TRKSEC ' (R5)+ :GET ' TRACK/SECTOR’ ADDRESS
MOV (RS) , 9kBUSAOR :SAVE RDDRESS OF BUS ADDRESS REG
MOV R2,JlRS)+ :SET BUS ADDRESS
MOV 93’ 3(RS)+ sSET WORD COUNT
MOV 11§ -(5P) :GET EA BITS
BIS 4(RS), (SP) :SET IN READ COMMAND
ggg (SP)+.(RS) : LORD” COMMAND
BR 308 :GO TO WRITIO VIA 308
- WHEN READ IS rxnrsuso INTERRUPT TO HERE
73: R?I 8718, 3810CONE :SET IODONE 'JMP’ TO 71§ BELOMW
718: MOV SWAITIO, 34 I0DONE -RESET IODONE ’JMP’ 0 WRITIO
MOV 2(RS)+,RY :GET & CHECK ERROR BIT IN COMMAND REG
BPL :BRANCH IF NO ERROR
HLT : REPORT ERROR
MOV 4(RS),a-(RS) RESET DEVICE’S CONTROLLER
DECB  2#IORETRY RETRY READ COMMAND
BNE 6S 23 TIMES AND IF STILL FAILS
8R 408 s TAKE ERROR EXIT
8s: MOV (SP)+,RS RES ORE RS
ADD 108, R0 :ADD BYTE COUNT TO WRITE AND
ADD 108’ R2 READ RDDRESSES (FOR CHECKING)
JSR PC,RESTPS *GO RESTORE *T’ IN PSW
CLV c:.enn ERROR INDICATOR
JHP 1008 SEXIT
9§: JWORD O -CONTAINS TWO’S COMP WORD COUNT
- SUBROUTINE TO GENERATE RANDOM DSK SURFACE RDDRESSES
OSKADR: ﬁ 8 asov
BIT 820, JuSWR :BRANCH IF USER DOES NOT WANT
BEQ 28 RANDOM DISK ADDRESSES
18: MOV RO, -(SP) snvs RO ON THE STACK
MOV asDEVID, RO :GET 10 DEVICE ID
ASL RO :FORM INDEX INTO
ESL RO : ADRTAB BELOW
ggg Rép-(SP) :FORM RANDOM
MOV (SP) ,CYLADR :MOVE TO *CYLINDER’ ADDRESS
BIC ADRTAB(RD), CYLADR sLIMIT "CYLINDER' ADDRESS




LUK /
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1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
171S
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728

002250
002

002314

002406
002410
002412

002414
002416
002420
002422
002424

TODEV ROUTINE

060116
00SS16
012667 000026

046067 002312 000016

012727 000000

012727 000000
000000
000207

000000
000000
163350
163350
177774
020000
177152
170370
176400
176400
177145
170370
170400
170400
177400
173014

0C0000
002372

177404
000503
000S0S
000001

000204
177470
177466
177464
177482

MO3

RUYLIL &/7073c) UI-ULT-7%

cs: M

CYLRDR: .
MO

TRKSEC: .
RT

ADRTA

RKTBL:

RFTBL:

RUD
RDC
MoV

BIC

R1,(SP)
(SP)+ TRKSEC
RDRTRB(RC) TRKSEC
(5P)+,R0

PC '
30,(PC)+
%0, (PC)+
0

PC

0

NORD 0
.WORD 163350
.WORD 163350
.WORD 177774
.WORD 020000
.WORD 177152
.WORD 170370
WORD 176400
WORD 176400
WORD 177145
WORD 170370
WORD 170400
WORD 170400
.WORD  1774CO
.WORD 173014
SBTTL DEVICE TRBLES
WORD O
.WORD  RKTBL
.WORD  RFTBL
.WORD  RPTBL
.WORD  RCTBL
.WORD  RPH4TBL
.WORD  RSTBL
.WORD  RKBTBL
.WORD  RKVEC
.WORD  RKDA
WORD  RKDA
WORD RKBA
WORD  RKWC
-WORD  RKCS
.WORD 503
.WORD 505
WORD 1
QORD RFVEC

ORD  RFDRE
NORD RFDAR
.WORD  RFCMA
.WORD  RFWC

4708~ PRGECIS

sMOVE TO ’TRACK/SECTOR’ RDDRESS

;LIMIT ’*TRACK/SEC’ ADRS
RESTORE RO
s RETURN
sSET CYLINDER ADDRESS = 0

;SET TRACK & SECTOR = O

TRBLE OF DEVICE *CYLINDER’ AND ’TRRCK/SECTOR&SRDDRESS [.IMITERS

sNOT USED
:RKDA LIMITIR
sRKDA_LIMITER
sRFDAE LIMITER
:RFDAR LIMITER
:RPCA LIMITER
:RPDA LIMITER
:RCOA LIMITER
sRCDA LIMITER .

s RPYCA LIMITER
sRPYDST LIMITER
; RSDA LIMITIR
:RSDA LIMITER
sRKEDC LIMITER
:RKEDA LIMITER

‘lrI

;RESERVED FOR RPOY

;WRITE COMMAND
s READ_COMMAND
CONTROL RESET
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DCGKCG.P!1

Q024

002430
002432
002434

b2
002564
002566
002570

DEVICE TABLES

2746

010
000105
000001

000254
176722
176724
176720
176716
176714

000001
000210

177442
177442

MRCYLl 27(732)

-WORD
-WORD
-WORD

RPTBL: .WORD

RCTBL: .WORD

-RPO4 TABLE
RPYTBL: .uosg

-WORD

-RSOM TABLE
ASTBL: .MWORD
-WORD

NO3

01-0CT-76 14:08 PAGE 216

RFOCS
103
105

1

HRITE COMMAND
RERD COMMAND
s CONTROL RESET

;WRIE COMMAND
sRERD_COMMAND
: CONTROL RESET

;WRITE COMMAND
sREAD_COMMAND
:CONTROL RESET

;RPOY UNIT #
s RP4CS2 REGISTER RDDRESS

;WRITE COMMAND
sREAD_COMMAND
sDRIVE CLEAR

;RS04 UNIT #
tRSCS2 REGISTER ANDRESS
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DEVIZE TRBLES
RKQB TnBLE
002572 00C003 AKETBL: .WORD
005N 1779NC .uono RK6CS1
002E76 17745h .WORD  RKE&0F
% 000000 - WORD
177450 .WORD  RKBCS2
002604 000210 JWORD  RKBVEC
002606 177460 .WORD  RKEDC
062610 177446 .MORD  RKGDR
002612 17744 .WORD  RKEBR
002614 177442 -MORD  RKBWC
002616 177440 .MORD  RKBE(CS!
(2620 000023 JWORD 23
600021 JWORD 21
U026  D000CS WORD S
- TABLE OF DEVISES PRESENT AT RUN TIME,THE LOCATION WILL BE
ZEROED IF DEVICE WAS NOT THERE
002626 000000 UALDEV: .WORD O :CPU
002630 177400 LWORD 177400 :RKOS
002632 177460 .HORD 177460 ‘RF11
0026™ 176714 "WORD 176714 ‘RP11
00263 177440 JHORD 177440 ‘RC11
002640 176700 JWORD 176700 RPO'VOS/U&
002642 172040 .WORD 172040 :RS04/03
0026%Y 177440 JWORD 177940 : RKOB
iROUTINE TO SAVE MEMORY VALUES ON RELOCATION smon
002646 012737 0000i0 000772 SAVVAL: MOV 810, 98DEVID :SET DEVICE IND=MEMORY
002654 010446 MOV R4, ~(SP) :SAVE RY ON THE STACK
00265k 01704 000730 MOV sMEMTBL , RY SGET STARTING RDDRESS OF TABLE
00cbb2 010024 MOV RO (RY)4 ,Lono *GO0D’ ADDRESS
002564 011024 MOV (RO), (RY)+ ;LOAD *GOO0D* DATA
002666 010224 MOV R2, (R4)+ Lono 'BRD’ RDDRESS
002670 011224 MOV (R2), (R'4)+ :LOAD 'ano DATA
002672 012604 MOV (SP)¥,RY :RESTORE RY
002674 00G207 RTS PC EXIT
-ROUTINE T0 CLEAR 'T’ BIT
002676 013746 177776 CLRTBIT MOV J8FSH, - (SP) :PUSH PSW ONTO STACK
002702 011627 MOV IR :GAVE IN RETPSH BELOW
000000 RETPSK: .WORD O
002706 042716 000020 BIC 20, (SP) :CLEAR °T' BIT IN PSW ON STACK
002712 012746 0C2720 RESPSH: MO 818 -(SP) :6ET RETURN PC FOR RTI
002716 D000G2 RTI :CLEAR 'T' BIT IN PSW
002720 000207 18: RTS PC :RETURN
ON27.7 177400 177776 RESTPS: BIC 8177400,38PSH  ;SET KERNEL MODE
002730 016746 177750 MOV RETPSW,-(SP)  :PUSH ORIG PSW ONTO STACK
002734 000766 BR RESPSW’
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1885

1867
1

!

1870
1871
1872
1873
1874
1875
1876
1877
1878
1879

[
F‘g

SR SRREERER I AR I AN 22 RRERREER

DD DD D OO DD
B0 Dt st Pt (ot Pt Pt (ot ot P

Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Yoot Pt Pttt Prid Pt Pt Pt Pt Pt Ponit Pt it Pt Puet st Pt Pt ot Pt Pt Pract Pt Pt Pt Pt P Pt Pt Pt Pun
DO NN LE2WN-O

B

002736

TYPE SUBROUTINE

L
032737
01410
00S767
001005
112046
0G100S
004767
005726
012600
000002
004767
122726
001364
016746
105366
002770
004767
000772
105737
el
4

000000

Q04767
010205
012700
000167

000002
0S0002
000400

003270
000040
000026
000012
1757%6

00otN!

177564

000002
000768

177566

Co4
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SBTTL TYPE SUBROUTINE
ROUTINE 10 TYPE nscxx MESSAGE. MESSAGE MUST rznnrnnre WITH A O BYTE.
"TYPE: MOV (SP) SAVE RO ON THE S
MOV aa!sp) RO :GET MESSAGE nooasss

ADD (SP) :ADJUST RETURN P
Ség ggtopr.anopr.cp :BRANCH IF NO CONSOLE TTY AVAILABLE
15T NOTYPE :BRANCH IF NO TYPING DESIRED (VIR t0)
BNE 6
18: MOVB  (RO)+,-(SP) :PUSH CHAR ON THE STACK
BNE 28 'BRANCH IF NOT TERMINATOR
JSR PC,5$ :TYPE ML CHARACTER
15T (SPY+ POP TERMINATOR OFF THE STACK
6S: MOV (SP)+,RO ' RESTORE RO
RTI : RETURN
28: ISR PC,S$ : TYPE CHARACTER

iCHECK IF CHAR WAS A LINE FEED
:BRANCH IF NOT LINE FEED

MOV SFILLS,-(SP) GET 8 OF FILLERS REQUIRED AFTER
LINE FEED AND FILLER CHARACTER
4§: gEgB 1(SP)

3: CNPB olé (SP)+
BNE

DECREHENT FILLERS COUNT

38 :BRANCH IF NO MORE FILLERS NEECED
JSR PC,S$ :TYPE FILLER CHARACTER
BR 4$
5§: TSTB  38TPS :WAIT FOR OUTPUT DEVICE
BPL .4 70 BECOME RERDY
MOVB  2(SP),asTPB :TYPE CHARACTER
RTS PC
NULL=0
:SUBROUTINE TO CONVERT 16 BIT DATA TO RSCI2 STRING. THE RSCIZ srnxnc
:5TARTS AT DIGITS AND IS 8 BYTES LONG. 6 RSCII DIGITS + "SPRCE’ + '0’.
CNVDRT:
JSR PC, SSAVR :GO SAVE REGISTERS ON THE STACK
MOV sD}GBUF +8. ,R -GET RDORESS OF oxcxr BUFFER
MOV Re,Rl *GET DRTR
CLR na
MOV . -SET DIGIT COUNT
P cuvac :GO TO DIGIT CONVERGION ROUTINE

SUBROUTINE TO CONVERT A VIRTUAL ADDRESS TO AN ASIZ STRING PHYSICAL
:RODRESS. THE convsnrso RSCIZ STRING IS AT *DIGSUF’ AND IS 10 BYTES LONG
:(8 DIGITS + 1 SPRCE + O BYTE)
.CRLL. MOV S, R s GET ADDRESS
JSR PC, CHVAOR

NOTE: SUBROUTINE SUBRACTS a FROM ADDRESS BEFORE CONVERSION

FOR EXAMPLE TO TYPE ERROR PC
: MOV PC,RI 17 IS THE PC OF THE MOV
: %355 PC | CNVADR :THAT GETS TYPED
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DCOKCG  11-40-11/45 CPU EXERCISER
TYPE SUBROUTINE

002262
0C3266
000002

000770
017777

172340

160000

000010

002 .M

000

MRCYLL 27(722)

: DiGBUF
CNVRDR:

2s: ASL

CNVDIG: MOV
Sg: RSR

6S: CLC

JSR

RTS

.BLKB
.BYTE
BYTE

MOV
JSK

DO4

01-0CT-76 14:08 PAGE 219

PC, $SAVR
sD}GBUF +8.
82,R1
RI.RS
JEMMON
817777 Rl
Rl

Rl
Rl

e Wero
Fﬂw

seso R2
-tR4)

Rﬂ
CNVDIG
PC,SRESTR
PC

0,0
6.
40
0

8DATR
Pc,rvbonr

;GO SAVE REGISTERS ON THE STACK
;GET_RODR

;RESTORE

<

ESS OF DIGIT BUFFER
;SUBTRACT 2 FROM ACDRESS
:SAVE ADDRESS TO BE CONVERTED

;BRANCH IF MEM MGMT IS DISARBLED

;CLEAR ALL BUT PAR SELECTOR BITS
SHIFT BITS 15-13 OF RDDRESS
LE1 T0

; FORM RDDRESS OF PAR REG
:GET CONTENTS OF PAR
sSET SHIFT COUNTER
:SHIFT PAR BITS IN Rl

;& PLACES LEFT T0 R3-Rl

;CLEAR PRR SELECTOR BITS IN RDDRESS
;FORM PHYSICAL RDDRESS

:INR1 8 R3

;SET DIGIT COUNT

;AND BITS PER DIGIT COUNT

;R2 WILL CONTRIN DIGIT

:R3¢00) 10 'C’

'€’ 10 R1<15> 8 RI<00> TO °C’
;'C' T0 R2¢<07)

:DECREMENT SHIFT COUNT

sSET SHIFT COUNT
sSHIFT DIGIT FRONM <07-05>
:T0 <02-00

; CONVERT DIGIT TO ASCII

iMOVE DIGIT INTO DIGIT BUFFER
s DECREMENT DEGIT COUNT

s CONVERT NEXT DIGIT

REGISTERS FROM STARCK

; " SPACE’
;’0’ TERMINATOR
;SUBROUTINE TO CONVERT 16 BIT OCTAL DATA TO AN 8SCIZ STRING AND TYPE IT.

;LORD R2 WITH THE DATA
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003270
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TYPE SUBROUTINE

177562
003260

177574
003256

177562
177600

000015

000017

000015

175330
000740

EO4
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; CONVERT DATA TO ASCIZ STRING

TYPDAT: JSR PC, CNVDRT
TYPE,DIGITS
RTS PC
. SUBROUTINE TO CONVERT A vxnrunL ADDRESS TO A PHYSICAL ADDRESS AND TYPE IT.
:CALL: MOV 8RODRESS :LOAD Rl WITH THE RDDRESS

: ISR PC, Tvpnoﬂ
-CONVERT RDDRESS TO ASCIZ STRING

TYPADR: JSR PC, CNVARDR
TYPE, D1GBUF s TYPE RDDRESS
RTS PC
:KEYBORRD INTERRUPT SERVICE ROUTINE
CNTRLC=3
CNTRLO=17
TKISR: NOP
MOV 387KB, - (SP) :GET CHARACTER
BIC 8177600, (SP) :STRIP UNUSED BITS
ggg :ENTRLC.(SP) :BRANCH IF NOT CONTROL C (1C)
TYPE,CRLF sECHO <CR)(LF>
Lglr (SP)+ :POP CHARACTER OFF THE STACK
RTI ;RETURN
18: ggsa 5§5,(sp) :BRANCH IF NOT <CR»
rvps CRLF :ECHO (CR) (LF)
(SP)+ :POP CHARARCTEROFF STACK
nrx :RETURN
2s: gasa 5gnrRLo,csp) :BRANCH IF NOT CONTROL 0 (t0)
CON NOTYPE
MOVEB 215, (SP) :TYPE <CR>(LF»
BR 18
48 MOVB  (SP)+,ECHO
TYPE, ECHO : ECHO CHARACTER
RTI s RETURN
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OCKCG. P11 ERROR GERVICE ROUTINE

2020 SBTTL ERROR SERVICE ROUTINE

2021 :ERROR SERVICE CALLED BY TRAP (HLT) INSTRUCTION

anes ooaqxg 805737 177570 HLT: g ausua :HALT ON ERROR?

ﬁu %& &%35 HALT :ERROR PC IS TOP WORD ON STACK
2025 003426 032737 020000 177570 B'T sgoooo ¥SWR  :TYPE OUT DESIRED?

2006 0034™ 901117 8NE :BRANCH IF NQ TYPEOUT

2027 DON3® 00N76? 001726 ISR PC, 3SAVR :G0 SAVE REGISTERS ON THE STACK
2028 003442 0l 007%300 MOV aulcm n :GET PRSS COUNT

2009 003446 004767 177404 JSR

2030 00MS2 016767 177604 000330 MOV DI¢1T5+E PRSSES :LOAD RSCIT VALUES

2031 003460 016767 177600 000324 MOV oxcnsm ' PRSSES+2

2032 003466 00000M (004000 TYPE, PASCN

2033 003472 016602 000Ci6 MOV wcsm R2 :GET PC OF ERROR CALL

2034 00MN7B 24242 CMPB  -(R2),-(R2) :DECREMENT PC TO HLT

2035 003500 % TYPE, VIRPC

2C3% 003504 767 1 JSR PC, TYPDAT : TYPE DATA ‘.
2037 003510 016702 175256 MOV oss'/m R2 :GET DEVICE IDENTIFICATION ~
2038 003514 001411 BEQ AND BRANCH IF DEVICE WAS CP
2039 003516 006302 ASL

2040 0023520 016267 004422 175214 MOV osvxcma) DEVERR

2041 003526 00000M 0007M2 TYPE, DEVERR

2042 003532 004767 000434 JSR PC, PNTREGS

2043 003536  00O4SY BR 19§

2044 NO3S40 00000d 00MD23 138:  TYPE,STATUS

20MS 0035w 016602 000020 MOV 20(SP) ,R2 :GET STATUS AT TIME OF ERROR
2046 008767 177514 - ISR PC TvPbm :TYPE STATUS

2047 003SSM 122737 000010 000766 cMPe  #10, 380PT.CP

2048 D03S62 001014 BNE 128’

2049 003S6M 00000M 004030 TYPE , CPERR

2050 003570 013762 177766 MOV S8CPUERR,R2

2051 003574 00M767 177470 JSR PC, TYPOAt

2052 003600 almm tlmoas ;Ece ERREG’ o R2

atJ':wE masc: Ew ?m?s; 177454 JSR ch v%at

2055 0036I4 016602 000016 128: MOV 16{5P),R2 :GET PC OF ERROR

2056 003620 la4aM cmg -(R2),~(R2)

2057 % 000770 ST sMMON :CHECK IF ME\ MGMT IS ENRBLED
2058 1012 BNE 108 BRANCH IF ENRBLED

2059 003630 005737 001004 TST aomcron

2060 003X 001415 9:

2061 00363¥% % 004042 rvps RELPC

2062 003642 1 001004 sus J$FACTOR, R2 -FORM PC OF ORIGINAL CODE
2063 003646 00N767 177416 JSR PC, TYPORt :TYPE DRTR

20684 003652 000406 B8R 194 :G0 TO 19§

2065 003654 000004 0O40N7 108:  TYPE, pmspc

003660 016601 000016 MOV 16(5?) Rl :GET ERROR PC

2067 00364 004767 177412 - ISR PC, TYPADR s TYPE RDDRESS

2069 m:c:e umrg; 001514 ISR PC, SRESTR :RESTORE REGISTERS FROM STACK
2070 003674 032737 002000 177570 1$: BIT naooo 385UR *RING BELL ON ERROR

2071 D03702 00i402 BEQ

2072 003704 00CO0N OQMOSM TYPE,BE

2073 003710 005737 177570 2§: ST JESWR :HALT RFTER TYPEOUT

2074 003714 100001 BPL . +4

2075 003716 000000 HALT
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004035
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Segagasasagony oo
TR PSR oR e B33

22
ER

NN RNV DDV NP DD ROV RO DY
Bt Dt s Dot Pt et et ot Pt ot Dot et st Pt Bt [ 8 Pont Pt Pt Pt at Pt Pt ot i Pt Pt et et vt Pt

00S046
00S316
001376
00S737
001404
005037

J05726
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CLR -(SP) ;ALLOW TIME FOR TTY TO TYPE CHAR
38: DEC (SP)

BNE 38
TST E;ERFLRG

BEQ
CLR S3ERFLAG
TSTY (SP)+
aR 6$ :G0 TO 6%
4§ ggga g:PEFLc :BRANCH IF NO PARITY ERROR
cs ggg JUPERET :RETURN TO PARITY ERROR SERVICE
Bs: E$¥ 878, (SP) G0 TO 78 RFTER RTI
78: TP (R1) GO TO LAST *SCOPE’
:DIGIT TABLE
0IGTAB: =0f
»yS

“67
PASCNT: .RSCII <1S)>(12>’PARSS &’

;NOTE:  PASSES MUST BE AT AN EVEN RDDRESS!

PRSSES: .ASCIZ °’0000°
VIRPC: .RSCIZ * VPC='

STRTUS: .ASCIZ 'PSK=’
CPERR: .RASCIZ °'CPU=’
ERREG: .ASCIZ °'ERR=’
RELPC: .ASCIZ 'RPC=’
PHYSPC: .QASCIZ °'PPC=’
BELL: .ASCIZ «7
.EVEN
SUCCESS: .ASCII (1S <12
.R3CI1 ~+ THE QUICK BROWN FOX JUMPS OVER THE LAZY DOGS BACK 0123456789 PASSs /

PRSSNO: ESEIZ '0000’
?OUBINE TO TYPE CONTENTS OF DcVICE REGISTER ON AN ERROR

: R2 s INDEX VALUE TO nppnopnans DEV
ANTREGS : MOV REGS(2),RO *GET # OF REGS YPE
MOV REGADR(2),R3 :GET FIRST nooREss or DATA TABLE
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DCAKCG.Pi1 ERROR SERVICE ROUTINE

2132 004202 022703 000730 CMP SMEMTBL,R3 :BRANCH IF MEMORY ERROR
2133 0™4206 00Ivel BEQ 2

2134 ( 210 012302 i8: MOV (R3)+,R2

2135 (Ou€2l2 D00N787 177052 JSR PC, TYPDAT s TYPE DATA

213 004216 005267 000106 INC COUNT

2137 004222 001005 BNE 33

2138 004224 000004 000752 TYPE, CRLF

2139 004230 012767 177766 000072 MOV 8177766, COUNT

2140 004236 00S300 38: DEC RO ,

2141 004240 O0C1363 BNE 1S

2142 004242 012767 177766 (0O00R0 MOV $177766, COUNT

Siﬁ% 004250 000207 RTS PC

2145 00252 0000OM 004332 2s: TYPE, GDADR

214 004256 012301 MOV (R3)+,R1 ;GET *FROM’ ADDRESS
2147 DON260 005721 TST (R1)+’ A0D 2

2148 004262 00N767 177014 JSR PC, TYPADR :TYPE ADDRESS
2149 0Ov266 000004 004402 TYPE,A.DATA

2150 004272 012302 MOV (R3)+,R2 cer *FRCM’ DATA
215] 0OON27N OQN767 176770 JSR PC, TYPDAT YPE DATA

2152 004300 000004 004410 TYPE, BORDR'

2153 0OOM304 012301 MOV (R3)+ Ri csr 170’ RODRESS
2154 DO4306 005721 ST (R1)+ :R0D 2

2155 0OOM310 004767 176766 JSR PC TYPADR : TYPE ADDRESS
2156 004314 000004 00402 ms DATA

2157 004320 012302 R3 + R2 :GET 70’ DATA
2158 004322 ON767 176742 JSR PC, TYPDAT : TYPE DATA

2159 004326 000207 RTS PC

gigtlz 00N330 177766 COUNT: 177766

2162 004332 051105 047522 020122 GDADMR: .ASCII ’ERROR ON PROGRAM RELOCATION’<15>¢12)

2163 004N0 47117 050040 047522

2164 O004M6 051107 046501 051040

2165 004354 046105 041517 052101

2166 m756% 00551; 012

2167 DOM3% 107 047517 020104 .ARSCIZ 'GOOD ADRS=’

2168 004374 OM2101 0S1522 000075

2169 004402 040504 040524 000075 A.DATA: .ASCIZ 'DATH=’

2170 0ON410 020104 042101 BDADR: .ASCIZ 'BAD ADRS='

2171 0OOvW416 051522 000075

5{;23 .EVEN

2174 0OM422 030060 DEVICE: .ASCII '00’

2175 0DOM424 04S522 JASCIT 'RK’

2176 DOW426 0OM43122 .RSCII 'RF’

2177 00M430 050122 .ASCIT 'RP’

2178 DOW432 041522 .ASCIT 'RC’

2179 DOM4MN 050122 "RSCIT 'RP’

2180 004436 051622 "RSCIT 'RS’

2181 OON440 054130 RSCIT 'xx! :RESERVED FOR FUTURE USE
2182 OO4442 046515 JASCIT 'mM’ MEMORY

2183 : THE BELOMW rnaLE CONTRINS THE & OF oevxct REGISTERS 10 TYPE ON A
2184 :DEVICE ERROR

2185 DOY44Y 000001 REGS: .WORD | :NOT USED (FOR CP)
2186 004446 000006 JWORD & :TYPE 6 RK REGISTERS
2187 004450 (000006 .WORD b s TYPE & RF REGISTERS

!
:
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UCRKCG.PL1 ERROR SERVICE ROUTINE

2188 0O44S2 000010 .WORD B :TYPE 8. RP REGISTERS
2189 00445 000006 -WORD & *TYPE & RC REGISTERS
2190 00448 000024 -WORD  20. s TYPE 20. RPOY REGISTERS
2191 0OON4B0 000014 -WORD  I2. :TYPE 12. RS REGS
2192 0Qw4e2 000001 JWORD 1

gi;a' DO446Y 0O0000M .MORD §

2195 DO4466 000000 REGADR: .WORD O

2196 004470 177400 .WORD  RKDS

2197 00472 177460 .WORD  RFDCS

2198 OOW7N 176710 .WORD  RPDS

2199 OO4476 177440 .WORD RCLR

2200 00N500 176700 .WORD  RPHCS1

2201 004S02 172040 WORD  RSCSI

2202 [0O4YS0N 000000 JWORD O

2203 004506 000730 .MORD  MEMTBL

2205

2206 ;ROUTINE TO GET TYPED OCTAL ADDRESS AND CONVERT TO OCTAL. CALL:
2207 JSR RS, RECO

2208 WORD O - CONVERTED DATA IS PLACED HERE
2209 004510 010046 hzco MOV RO, -(SP) :SAVE RO ON HE STACK

2210 0OO4S12 00S01S CLR (R%) :CLEAR OLD DATA

2211 0QM514 105737 177560 1$: TSTB  I#TKS :WAIT FOR USER TO INPUT CHARACTER
2212 00M520 100375 BPL 18

2213 004522 113700 177562 MOVB  3#TKB,RO :GEY CHARACTER

2214 DO4S26 (42700 (000200 BIC 8200, R0 :STRIP MSB

2215 00N532 122700 000177 CMPB  8177.R0 :CHECK IF RUBOUT

2216 00453 001007 BNE 2§ :BRANCH IF NOT RUBOUT

2217 0DOMSH0 00000M 000755 TYPE , SLASH s ECHO s:.nsn

2218 OO¥S¥4 000241 cLe : CLEAR CARR

2219 004546 DOS015 ROR (RS) sSHIFT LAST wpso CHARACTER
2220 0ONSS0 006215 ASR (R5) :0UT OF DATA WORD

2221 0O¥SS2 006215 (RS)

2002 OO45S4 000757 B8R 18 :GO WAIT FOR NEXT CHARACTER
2224 DO4SS6 122700 0000:S 28: CMPB  #15,R0 -CHECK IF CARRIAGE RETURN
2225 004See 001004 BNE 3§ :BRANCH IF NOT CARRRIAGE RETURN
2226 OO45EM [DODOON 000752 TYPE, CRLF

2207 004570 005725 ST (RS)+ -STEP RETURN RDDRESS

2228 0ON572 000205 RTS RS s RETURN

az:anEE DO4S7M 110067 174140 38: MOVB  RO,ECHO

2231 004600 0000OM 000740 TYPE, ECHO

2232 0O0N60M4 (082700 177770 BIC $177770,R0 :STRIP NON-ESSENTIAL BITS
2233 00410 006315 ASL (RS} sum LAST CHARACTER 3 PLACES
22M 004612 006315 ASL (RE) LEFT

2235 004614 006315 ASL (RS)

22% 004616 050015 BIS RO, (RS) AND INSERT NEW CHARACTER
225379 COM620 000735 BR 18 *WAIT FOR NEXT CHRRACTER
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DCGk ° Pll PARITY ERROR SERVICE
22. .SBTTL PARITY ERROR SERVICE
2240 ;PARITY ERROR SERVICE ROUTINE
2241 (004622 005737 177570 .PARSRV: TST JUSUR sCHECK IF HALT ON ERROR
2242 004626 100001 BPL 1S sBRANCH IF NOT HALT ON ERROR
2243 004€30 HALT
2o 004632 04 000707 18: TYPE , PARERRR
2245 004636 110637 000761 MOVE'  SP,3#PEFLG sSET PARITY ERROR INDICATOR
2246 004B42 000137 003416 JNP a8 HLT ;GO_TO ERROR SERVICE
2247 004646 105037 000761 PERET: CLRB  Q8PEFLG :CLEAR PARITY ERROR FLAG
co48 004652 (005001 CLR Rl
2249 DO4eSH 005737 000766 TST JUOPT.CP sCHECK IF MEM MGMT IS AVAIL
2250 004660 100032 BPL 19 ;BRANCH IF NOT AVAILABLE
2261 004bbe 012702 077406 MOV ¥77406, R2 sSET UP MEM MGMT
2252 ggggss 803337 172340 CLR J#KIPARD
7e 010237 172300 MOV R2, J¥KIPDRO

2254 004676 012737 000200 172342 MOV 5200, 98K IPAR!
2255 OO4/DY OlGegr (72308 MOV  R2,akKIPDR]
2256 004710 012737 00O400 172344 MOV #400, JuK IPAR2
2257 DO471b 010237 17230M MOV R2,aBKIPDR2
2268 DON722 00SD37 172306 CLR  Q#KIPDR3
2259 004726 012737 007600 172356 MOV 87600, 98K IPAR?

004734 010237 172316 MOV R2, 38K IPOR?
2261 DON740 012737 000001 177572 MOV 81, J¥SRO sENABLE MEM MGMT
2262 004746 012737 004774 QOOLIN 1S: MOV 828, 90PAKVEC  ;SET NEW PARITY ERROR TRAP VECTOR
2263 DO4754 012737 005154 00000M MOV 878, 9¥ERRVEC  :SET TIME OUT TRAP
2264 004762 012737 00S166 000250 MOV $85, JMMVEC :SET MEM MGMT ABORT VECTOR
aassEEEE 004770 005721 TST (R1)+ ;SCAN MEMORY FOR PARITY ERROR
2267 0OM772 000776 BR .-2
2269 004774 000004 00S210 28: TYPE,RDRSIS
2270 00S000 004767 176276 JSR PC, TYPROR s 1YPE_RDDRESS
2271 005004 00000S RESET ;DISABLE FARITY ERROR DETECTION & MEM MGMT
2272 005006 005737 000766 TST JNOPT . CP ;BRANCH IF MEM MGMT NOT AVAILABLE
2273 005012 100002 BPL 3s
2274 D0SOIN 005237 177572 INC J8SR0 sRE-ENRBLE MEM_MGNT
2276 005020 005002 3s: CLR R2 ; INITIRLIZE DATA FOR DATA SCAN
2276 005022 014103 MOV -(R1),R3 :GET DATA IN FAILING ADDRESS
o277 00S0ed 0102il 4s: MOV R2, (R]) ;LOAD BINARY COUNT INTO ADDRESS
2278 005026 021102 CHP (R]),R2 - ;BRANCH IF DATA DOES NOT COMPARE
2279 005030 00101% BNE 5%
2280 005032 005102 CoN  R2 ; COMPLEMENT DATA
2281 0050 010211 MOV  Re,(Rl1) :LOAD COMPLEMENT DATA INTO FAILING ADDRESS
2282 005036 021102 CHP (Rl),R2 :BRANCH IF DATA DOES NOT COMPARE
2283 005040 001012 BNE c§
2284 005042 00S402 . NEG  R2 ;STEP DATA
2285 005044 001367 BNE 4§
2286 005046 000004 005235 TYPE, NOTFND s TYPE PARITY ERROR_NOT FOUND ON
2287 DOS0Se 000004 005312 TYPE , DSCAN :DATA SCAN ORIG DATA =
2288 005056 010302 MOV~ R3,R2 ;GET ORIGINAL DRTA

005060 004767 17620M JSR  PC,TYPDAT s TYPE ORIGINAL DATA
g2 005064 DOO411 BR 3 JEXIT VIR 68
2292 oososg 005341 53: TYPE, GDDRY ; TYPE_GOOD DATA =
2293 005072 004767 176172 JSR PC, TYPDAT :WND_THE GOOD DATA
2294 005076 000004 00S3SH TYPE , BDORT ; TYPE BRD DATA =
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011102
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005737
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BS:

78:

as

ADRSIS:

NOTFND:

RSCAN:

DSCAN:

GOCAT:
BDDAT:

: MEMORY

KO4

01-0CT-76 14:08 PRARGE 226

MUV (R1),R2 :GET BAD DATA
JSR PC, TYPDAT : TYPE BAD DRTA

TYPE, CRLF

ST JUSKR :CHECK FOR HALT ON ERROR
BPL .44

HALT

RESET :DISABLE MEM MGMT & PARITY
MOV #.PARSRY, 28PARVEC :RESET PARITY ERROR TRAP
MOV SERPRT, JRERRVEC :AND ERROR VECTOR

MOV SMMVEC2, J¥MMVEC :RESET MEM MGMT ABORT TRAP
IMP 4START3 :RESTART TEST

TYPE, NOTFND

TYPE, ASCAN

BR 6S

MANAGEMENT ABORT ROUTINE

ADD 3200, J8KIPAR2 sADJUST PHYSICAL ADORESS
MOV 20000, R1 sRESET VIRTURL ADDRESS

MOV 81, 345R0 :RESET ERROR AND ENABLE
RTI s RETURN

.ASCIZ <15><12>*MEMORY ADDRESS IS ’

LASCIZ (15>¢12>'PARITY ERROR NOT DETECTED ON °

.ASCIZ 'ADDRESS SCAN’

.ASCIZ 'DATA SCAN CRIG DATA = ’

.ASCIZ ' GD DATA= °

.ASCIZ ' BD DATA= '

.EVEN




DCOKCG 11-40-11/45 CPU EXERCISER
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2340
2341
05370 Q1
72 01
3 0Ol
2346 005376 010246
2347 gi

5338
2350
2351
2352
2353
2354

2342
005400

B
83248 000014

00SM10 000014
0gs414
00S416
0cSu4e0
oos422
0OSH24
00S426
00sS430

005432 013727 001000

000000
012746
000000
006316
177760
001011
000770

17e344 005436
00S436 177570

177753

MACY1l 27(732)

LOY

01-0CT-76 14:08 PAGE 227

SBTTL MISC_ SUBROUTINES

;ROUTINE' 70, SAVE REGIZTERS-ON THE STACK
:CALLED BY SAVE MACRO O JSR PC,SSAVR
$SAVR: MOV ~(P)

MOV va - (ZP)

MoV %3)-(5P)

MOV %2.-(5P)

oy xl; »=(SP)

MOV tsﬁ? b ; RETURN

;ROUTINE TO RESTORE REGISTERS SAVED ON THE STRCK
:CALLED BY RESTORE MACRO OR JSR PC,SRESTR

$§RESTR: MOV
MOV
MOV
MOV
MOV
MOV
MOV
RTS

« SUBROUTINE
(DDISP: MOV
DISPLY: uono

SECT:

18: MOV

(SP)+, 14(SP)  ;SRVE RETURN PC

)+, '%0

TO LORD DISPLAY REGISTER

J#ICNT, (PC)+

0
(PC)+,-(SP)
0S

SP
SP)
SP)
l

; LORD PRSSCOUNT
;GET SECTION #

;LOAD SECTION #

sLOAD BASE RDDRESS

sCHECK IF MEM MGMT IS ON
sBRANCH IF OFF

:LOAD CONTENTS OF KIPAR2
DéSPkﬂY IN DISPLAY REGISTER

(SP
(
(
(SP)+,DISPLY
3 sfno+1 DISPLY+]
s

aaxlpnna 28DISPLY

aaoxsva S#DISPLAY
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DCAKCG.P11 KT RBORT, RESERVED 8 ERROR TRAP SERVICE

2378 .SBTTL KT ABORT, RESERVED 3 ERROR TRAP SERVICE
2379 « MEMCRY MANAGEMENT ABORT SERVICE ROUTINE
2380 005510 012737 00S623 005572 KTABRI: MOV $KTAMSG, 4ERTAG ;SET UP KT11 ABORT MSG
2381 005516 013718 177576 MOV JuSR2, (5P) :PUT SR2 ONTO STACK
2382 00SSe2 062716 000002 ADD 82, (SP)
gggg 008526 000416  w_ BR ERRPRT
c
2385 -RESERVED INSTRUCTION TRAP SERVICE ROUTINE
2386 005530 012737 00SEM0 005572 RESERR: nov 8RESMSG, D¥ERTAG ;LOAD RESERVED TRAP MESSAGE
gggg JOS53t6 000412 ERRPRT

:TRAP T0 4 ERROR SERVICE ROUTINE
2330 005540 012737 000340 177776 ERPRT: MOV SPRTY?7, J#PSW ;SET PRIORITY LEVEL 7

2391 005546 00S737 005566 TST JWERFLAG sCHECK_IF LAST ERROR TRAP HAS BEEN
2332 005552 001401 BEG .44 s REPORTED

2393 005554 000000 HALT :ERROR! TRAPPING TO LOCATION 4
23NH ; STRCK CONTENTS:

2395 ; (SP) ; ; THIS TRAP PC

2336 ; 2(SP) :THIS TRAP PSW

2397 ; Y(SP) sFIRST TRAP PC

sggg ; 6(SP} :FIRST TRAP PSW

c400 005556 012737 005604 005572 MOV SERMSG, J#ERTAG ;SET UP TIME OUT TRAP MSG

2401 00SSe4 005227 ERRPRT: INC (PC)+

402 005566 000000 ERFLARG: .WORD O

2403 00S570 000004 TYPE

2404 005572 000000 ERTAG: .WORD O ; CONTRINS RDR OF ERROR MSG
2405 00S574 005037 000772 CLR J#DEVID ;SET DEVICE ID = CP
s:gg 005600 000137 003416 JMP J8.HLT

408 005604 005015 0511eM 0S0101 ERMSG: .ASCIZ «<15><12> 'TRAPPED TO 4’
e409 00Sble 042520 020104 047524
00See0 032040 000

41l 005623 QIS 0M4S412 030524 KTAMSG: .ASCIZ <15><12> ’'KT1l ABORT’
2412 005630 (20061 041101 051117

e414 00Se40 005015 042522 042523 RESMSG: .RSCIZ < 15> (12> 'RESERVED INST TRAP’

c41S 00S646 053122 042105 O44440

2416 005654 0S1516 020124 0OSlled

2417 00See2 050101 000

g:ig 005666 .EVEN

e420 .SBTTL PROGRAM INITIALIZATION

c4el 00Se6b 00000S START: RESET

g:gg 005670 012706 000600 MOV $KPTR, SP ; SET KERNEL STRCK PTR

24y DETERHINE IF PROGRAM LORDED VIR ACT1l IN QUICK VERIFY MODE
c4eS 005674 105037 000771 LRB  asQv SET IND NOT QV MODE
g4ee 005700 00S737 000042 TST as42 sBRANCH IF NOT VIA ACT11
e427 005704 001405 BEQ 19

c428 00S706 005737 032622 TST HILOGICRL+H ;BANCH IF NOT QV
2429 005712 100002 B L IS

2430 005714 110637 000771 SET ACT1l QV MODE

ROUTINE ro nsrenn!ns Lnsr MEMORY ADDRESE
2432 005720 012737 005742 000004 |1§: MOV 428, SUERRVEC :SET TIME OUT TRAP TO ngpnu
| @433 005726 012737 000002 0ODODG MOV #RT}, JERRVEC+2
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DCGKCG.P11 PROGRAM INITIALIZATION
2434 oogrgg 005000 CLR RD
2435 005736 005720 ST (RQ)+ :WILL TIME CUTWHEN END OF MEMORY
Su3b D057i0 000708 oooooe 2% e 2w
54 8 8837%5 61 039 MOV RS:(90)+ :GET VALUE INTO LSTMEM
2439 (0057s0 000000 LSTMEM: .WORD :CONTAINS VALUE OF LAST MEMORY ADDRESS
2440 005752 105737 000771 7STB mv :NO NEED TO PRESERVE LORDERS
2441 005756 001002 BNE 1§ IF QV
2442 005750 162737 004000 005750 SUB wmnmmmm snpmwmmnmnwmms
2443 005766 012737 033012 001012 1$: MOV $ENDTAG+2, J#FRSTMEN :SET LOWER BOUNDAR
g@ 005774 00Cu42S BR START3 :G0 TO START3
2446 PROGRQH STARTS HERE unsn ADDRESS 204 IS USED AS srnnrrnc ADDRESS.
2447 005776 012706 000600 STARTL: MOV :SET STACK PTR
2448 006002 012737 002736 000020 MOV n Tvpt aIIOTVEu :SET 10T VECTOR TO TYPE ROUTINE
2449 006010 000GOM 032710 TYPE, MSG1
2450 006014 004567 176470 ISR RS, RECO sGET_LOWCR LIMIT
2451 006020 000000 1$: JWMORD O CONTARINS TYPED LOWER LIMIT
2452 00s022 016737 177772 001012 MOV 1§, J4FRSTMEM :SET IN LOWER LIMIT
2453 006030 000004 032725 TYPE, MSG2
2454 006034 004567 176450 JSR RS, RECO :GET UPPER LIMIT .
2455 006040 00000 28: JWORD O :CONTAINS UPPER LIMIT
g:g; 006042 016737 177772 005750 MOV 2%, J8LSTMEM
2458 - PROGRAM STARTS HERE unsn ADDRESS 210 IS USED AS STARTING ADDRESS.
2453 006050 012706 000600 START3: MOV SP -GET STACK PTR
2460 00E0S4 005037 001000 CLR acrcuf :CLERR PASS COUNT
2461 006060 63503? 00077 CLRB  a#MMON :GET MEM MGMT ON IND=NOT ON
2462 006064 004737 00012 Jsr PC, a%. MAMF :GO ENABLE PARITY IF AVAILABLE
2463 006070 012737 001600 032432 MOV #1500 S¥NEXPAR
2464 006076 012737 Co0040 001150 MOV £20040, IR ITCNT :SET TEST ITERATION SOUNT
2465 006104 105737 000771 1518 asov :BRANCH IF NOT IN Qv MODE
2466 006110 001403 BEG START?
5325 006112 012737 000401 001150 MOV 401, INITCNT :GET 1 ITERATION FOR TESTS
2469
2470 - PROGRAM RESTARTS HERE nrrsn RELOCATION ABOVE 28K IS COMPLETE.
2471 006120 012706 000S0Q §TART2: MOV #STKP ;SET STACK PTR
2472 (006124 012737 00S540 000OOM MOV ssnpnr ausnnvsc :SET ERROR TRAP
2473 006132 012737 005530 000010 MOV SRESERR, J¥RESVEC :SET RESERVED INST TRAP VECTOR
2474 006I40 012737 0O oos 000012 MOV sRTI achesvec+a
2475 006I46 012737 000610 000024 MOV $POUN, 3 :SET POMER FRIL TRAP VECTOR
2476 006154 012737 000340 000026 MOV 340 buPrvsc+a :AND PRIORITY LEVEL 7
2477 006162 012737 005510 000250 MOV $KTABRT, JsMMVEC :SET KT11 QBORT VECTOR
2478 006170 012737 002736 000020 MOV 8. TYPE, 94 10TVEC :GET 10T VECTOR TG TYPE ROUTINE
2479 00G176 012737 000340 000022 MOV $PRTY7 . 9810TVEC+2 :GET LEVEL 7 ON TRAP
2480 006204 012737 001014 000030 MOV $SCOPERA, I#EMTVEC tSET EMT(SCOPE) TRAP VECTOR
2481 006212 012737 003416 000034 MOV 8.HLT, a4TRAPVEC +SET TRAP (HLT) VECTOR
2462 006220 012737 000340 000036 MOV $340, S8 TRAPVEC+2 'PRIORITY LEVEL 7 ON TRAP
2483 006226 005037 005566 CLR SXERFLAG : CLEAR RBORT & TRAP TO 4 FLAG
2484 006232 005037 000772 CLR S4DEVID
2485 006236 004737 005432 ISR PC,a8LDDISP :LOAD DISPLAY REGISTER
2486 006242 105037 000761 CLRB  3#PEFLG CLERR PARITY ERROR FLAG
2487 006246 052737 000100 177560 BIS %100, J8TKS T 1€ BIT IN KEYBOARD STATLS REG
2488 006254 005027 CLR (PC}4 CLERR 'NO TYPING' INDICATOR

2489 00e256 (000000 NOTYPE: .WORD O
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DCCS.PI1  "PROGRAM INITIRLIZATION
2490
241 s THE BELOW ROUTINE ASCERTAING WHICH CP 8 CP OPTIONS THE PROGRAM IS RUN-
2492 :NING ON AND SETS AN INDICATOR :N OPT.CP ACCORDINGLY.
2433 006260 012737 00DO0H 000004 CPCHh: MOV SERRVEC+2, J8ERRVEC .SET UP ERROR TRAF TO RETURN
2494 00666 018737 0OCCOle 000010 MOV SRESVEC+2, QERESVEC 'AND ALSO RESERVED INST TRAP
2436 00herd 012700 OOCO0M MOV #4,RO
24% 006300 000261 SEC
2497 006302 005037 177766 CLR  S8CPUERR ;CLEAR CPU ERROR <G
2438 006306 005600 s8¢ RO
2499 006310 00026l SEC
2600 0063l 005737 177772 1ST  asPIRG ;R0=3 IF 11/M5
2501 006316 005600 S8 RO 1R0=> IF 11/40
2502 006320 00026l SEC
| 503 008302 105737 177777 TST8  gePSk+l ; TIMES OUT If 1120
2504 006326 00SEOD S8 RO ‘R0=1 IF 11/20
2505 006330 005037 177700 CLR 38177700 1CLEARS RD IF 11,05
2506 0063M 006300 ASL RO iSHIFT CP 1NOICATOR
2507 00633 010002 MOV  RO,R2 MOVE CP TYPE T0 R2
' 2508 D06NO 00026! SEC
2503 00e2 005737 177572 TS¥  uSRC ;cnscx IF MEM MGNT IS5 AVAILABLE
2510 DOE3YG 103402 BCS IS
2511 006350 0S2702 100000 BIS  #KTOPT,R2 ;SET MEM MGMT AVAIL INCTCATOR
2512 006X 0OSOOM 1$: CLR R4
2613 DOB3SH 00O2E! SEC
| 2514 006360 07240M RSH  R4,RY sWILL TRAP IF 11/M4C WITHOUT €IS
. 2515 006362 103402 BCS 28 :BRANCH_IF NO €IS AVAILASLE
| 2516 ODB3EN 0S2702 (OMO000 BIS  SEISOPT,R2 :SET EIS RVRIL INDICATOR
| 2517 006370 00Ge6 2s SEC 'SET CARRY
218 000y7e 170500 TsfF RO :WILL CLEAR CARRY IF 11,45 FLOATING POINT
2519 00637N 170000 cFee 116 AVRIL. COPY FLOATING CC'S INTO PSW
' 2520 006376 1002 BCS 3% 'BRANCH IF NO FLOATING POIN™
| 2521 006400 020000 BIG  #FPOPT,R2 iSET £P OPTION AVAIL INDIZATCR
{2522 QOGN0 I 38:  SEC :SET *C* BI
. 2523 006M0B FRCO RO
. 2524 DOBMI0 1002 BCS 4§ ;BRANCH_IF NO FIS OPTION
, 2525 00EM12 052702 010000 BIS  FISOPT,R2 tSET FIS OPTION AVAIL INDICATOR
2526 006416 00026) 4§:  SEC :6ET 'C’ BIT
2527 00EM20 00S037 177774 CLR  @sSLR }CLEAR STACK LINIT REGISTER
2528 QODE4d 103402 8 5§ 'BRANCH IF NO® AVAILABLE
2529 Q06426 052702 OOM000 BIS  #KJOPT,R2 'SET KJ OPTION AVAIL INDICATOR
. 2530 006432 D0026I 5§:  SEC
253 QUM 057 172540 TST  3sPLKCSR ;BRANCH IF NO Ki11-P
2632 006440 | 8BS 6%
2633 Q0eM2 0S270e 002000 BIG  PLKOPT,R2 ;SET OPTION INDICATOR
25X 006446 DO026I BS:  SEC
25X 006450 005737 177546 ST galks sBRANCH IF NO KWll-L
253% 00654 103402 8CS S
2527 006456 052702 001000 8IS  aLKOPT,R2 :SET OPTION INDICATOR
2538 006462 0002H) 7$:  SEC -
257 Qeded 008737 177564 TST  aTPS ;BRANCH IF NO CONSOLE TTY
2540 00eM70 | 8BS 8.
2541 Q0ed7e (52702 QOOHO0 815 TT0PT,R2
2E42 006476 012737 0OSSHO 0D0OCOM BS: MOV SERPRT, SSERRVEC ;RESTORE ERROR TRAP
2t43 00ESOM 012737 005530 (000010 MOV unssznﬂ JERESVEC :AND_ALSO RESERVED INGT TRAP
2G4+ 006512 010:37 000766 MOV t.cp :LORD INDICAT
2545 006516 005727 o7 el :BRANCH IF OPT.CP HAS BEEN TYPED
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2o4b
2547
2548
5233

2551

A
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25b7
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2571

L
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2530
2591
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2597

2538
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006520

006712
006714

PROGRAM INITIALIZRTION

001018
000004 0330i2
? 65%534
Q752
005267 17775Y

012737 000006
012705 002626

000004

174060

00SS4C 00000

1 7445Y
177754

173770
173764
173760
173754
173750
173744
173740

000001

170526

176726 011040

MRCYLL 27(732)

9% . WORD
BNE DEVCHK
TYPE,ROPT. CP
JSR PC, TYPDAT
TYPE, CRLF
INC 98

-ROUTINE TO DETERMINE WHICH DEVICES ARE bn SYSTEM

BEVCHK: MOV SERRVEC+2, O8ERRVEC .SET
MOV sVALDEV, RS
CLR R2

DEVSTA: INC RS
CHP RS, VALDEV+20
BNE I3
MOV tERPRT JSERRVEC
ST (PC)

18: .WORD O
BNE
TYPE, OPTDEV
ISR PC, TYPDAT
TYPE,C
INC 18

38: BR ENDSIZ

28: SEC
TSTB  (RS)

BCS NOTHOM

CHP PS, VRLDEV+2
BEQ RK

CHP RS, VALDEV+Y4
BEQ RF

CHP RS, VALDEV+b
BEQ RP

CHP RS, VALDEV+10
BEQ RC

CP RS, VALDEV+12
BEQ RPY4

cHp RS, VALDEV+14
BEQ RS

CHP RS, VALDEV+16
BEG RKb

RK BIS 8RKOPT, R2
BR DEVSTR'

RF SEC
TST 177450
BCC NOTHOMN
8IS SRFOPT,R2
BR DEVSTA'

RP: Sﬁ{ anx7a7as 20000
BIS oRPOPT R2
BR DEVSTR’

RC: SEC

CO5

01-0CT-76 14:08 PAGE 231

SET OPT. cp HASSEN TYPED IND.

UP TIME OUT VECTOR
;GET STARTING ADDRESS OF TRBLE

HOVE POINTER UP ONE
;ARE WE DONE
iNO GO ON

:IF SO RESTORE TIME OUT VECTOR
s TEST IF DEVOPT HES BEEN PRINTED

;LOOKING AT DEVICE TYPE
:REGISTER IF NO MATCH

;MUST BE RP11
;SET TIME OUT VECTOR




D05

PIOKCG 11-40-11-45 CPU EXERCISER MACY!Ll 27(732) O01-0CT-76 14:08 PAGE 232

DCAKCG. P11 PROGRAM INITIALIZATION
eble 00S787 170512 15T 177470 ;IF 'C'BIT SET TRAPPED
2603 006;28 683022 BCC NOTHOM :MUST BE RCI
b4 006 702 000010 BIS sRCOPT,R2
2605 006764 00067% BR DEVSTA'
2607 006766 00S767 173642 RPY: 18T VALDEV+E ; SOMETHING ANSWEREL
2608 006772 301014 SNE NOTHOM : IF NOT RP11 MUST
2609 006774 052702 000020 BIS SRPYOPT, R2
gi? 007000 000667 BR DEVSTA ; BE RPO4/05/06
2bl2 007002 0S2702 (000040 RS: 8IS SRSOPT,R2
ggia 007006 000664 8R DEVSTR’
261S 007010 00S767 173622 RKb: TST VALDEV+10 s SOMETHING ANSWERED
2616 007014 001003 BNE NOTHOM s IF NOT RC11 MUST
617 007016 052702 000100 BIS 8RKEOPT,R2
Eagig 007022 000656 BR DEVSTA ; BE RKO6
2620 007024 00S01S NOTHOM: CLR (RS)
2b2l 007026 000167 177826 JMP DEVSTA
263 007032 ENDSIZ:
cbed

— —— e r— —
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DCOKCG.PL PROGRAM zmnmrxzmon

2625 ;

26206 .SBTTL START OF SECTION 0

2627 . 0000000000000 FIRST ARODRESS TO BE RELOCATED 000000000
2628 N07032 0107 RELO: MOV PC,RO ’SET PC

2629 0070N 00S ST (RO) 'R0 CONTAINS THE RDDRESS OF RELD
2630 007036 010037 001010 MOV RD J§FRSTAD : SAVE

%35 -,a 2737 %gooo 005442 MOV 80, 9¥SECT +SET SECTION 8

007 737 432 JSR PC sLODISP :LORD DISPLAY GEG

2 7054 3187&7) 005436 000746 MOV RIOISn‘LY RELOO

a&%ﬂ 7062 0:07 MOV ,o :GET CURRENT PC
2635 00706M 162700 00708 SUB 'RO :SUBTRRCT RELOCATION FACTOR
2636 007070 010037 001004 MOV no S$FACTOR : SAVE RELOCQTION FACTOR
2637 007074 010701 MOV PC'RI :SET NEW SCOPE PTR
2638 MEMORY AND DISK dr SELECTED) vtnzrxcmxon TEST.
2639 007076 000167 000714 IMP 18

2640 007102 177777 177777 177777 .WORD  -1,-1,-1,-1,0,0,0,0

2641 007110 177777 000000 000000

2642 007116 000000 , . o

2643 007122 177777 1777277 \77777 .WORD  -i,~1,-i,-1,5,0,0,0

2644 130 177777 % 000000

2645 136 000000

2646 007142 177772 170772 177777 WORD -1,-1,-1,-1,0,0,0,0

2647 007150 177777 000000 000000

%:g oo7{ss 1:77777E:::: C77777: 77777 WORD ~-1,-1,-1,-1,0,0,0,0

2650 %1% 177777 &nm fmmo T

2651 007176 000000 000000

2652 177777 \77777  \77777 JWORD -1,-1,-1,-1,0,0,0,0

O R

2655 1 177777 JHORD -1,-1,-1,-1,0,0,0,0

2655 %775% 177777 &mm 000000

2657 00723 (000000 000000 .

2658 0O7M2 177777 177777 \77TM? .WORD -1,-1,-1,-1,0,0,0,0

2653 007250 177777 000000 (000000

2660 007256 000000 000000

26bl 00726 177727 \77727 1777727 _WORD -1,-1,-1,-1,0,0,0,0

2662 007270 177777 (000000 (000020

2663 007276 000000 000000

2664 gguz \77772 177777 \77777 WORD -1,-1,-1,-1,0,0,0,0

2665 10 177777 000000 (00000

2666 00731€ 000000 000000

&7 m 1:::;; 1::::: l;l::: .HORD -1.-1.-1.-1,0.0'0'0

o668 007330 177777 000000 000000

2669 00733 000000 000000 ,

%;0 ma 1: ;:: ::::: 1:::;; om '6’-1.-‘.-1'0;0'0’0

S SR booo % 000008

2673 00732 177277 177777 177777 .WORD -1,-1,-1,-1,0,0,0,0

2674 007370 177777 000000 (0000CO

2675 007376 000000 000000

2676 0Q7NGR 177777 177777 \77777 .WORD -1,-1,-1,-1,0,0,0,0

2677 007410 177777 000000 000000

2678 007416 000000 000000

2679 NO7422 (77777 \77777 177777 JWORD -1,-1,-1,-1,0,0,0,0

280 007430 (77777 000000 0000CO




DCOKCG  11-40-11-45 CPU EXERCISER
DCKCG.PLL STRART OF SECTION O
2681 002436 000000 00M000
2682 0gMM2 177777 1727777 177777
683 007450 177777 (000000 000000
2>84 007456 000000 000000
oo 00786 177777 177777 \77777
Sggg 007470 177777 000000 000000
£589 199999 19999? 177777
289 007510 177777 000000 (000000
630 007516 000000 000000
bl gg;ggg \77777 \77777 \77777
b2 177777 000000 000000
2693 00753 0L0000 000000
26N  007Sve 177777 177777 177777
<635 00750 177777 000000 00000C
263 007556 00000 000000
269? 007562 177777 177777 177777
2638 007570 177777 000000 001000
2699 007576 900000 099999 |
577% GJ?BIE 177777 ﬁmon 000000
£70¢ 007616 000000 000000
2703 007622 177777 177777 177777
g’04 007630 177777 000000 00COO0
¢706 007642 177777 199999 177777
2707 007650 177777 000000 000000
€709 007595 170772 V77777 177777
2710 0076 177777 600000 600000
€711 007676 000000 000000
e’12 007702 177777 1L\77777 177777
g;ia UU??{E 177777 000000 0O00OCO0
2715 007722 199999 199999 177777
2716 007730 177777 000000 000000
2717 007736 000000 000000
2718 007742 177777 177777 177777
719 007750 677777 % 000000
2rel 007762 177777 | 177777
g27¢2 007770 177777 000000 000000
27¢v Dlﬂﬂﬂs \77rr?  \77777 177777
27¢s 010010 177777 600000 000000
27eb 010016
27¢e? 0{0016 010702 12
2729 glOOE“ 012789 00%158
2730 010030 000000
2731
273
2733
7™
2735
2736 010700

MACYLl 27(732)

1S:

. WORD
.WORD
.WORD
-WORD
.WORD
.WORD
.WORD
. WORD

.WORD

.WORD

. WORD
.WORD
MOV
RDD
MOV

RELOO:

FOS5

01-0CT-76 I4:08 PRGE 234

-{-1-1,-1,0,0,0,0
-1,-¢,-4,-1,0,0,0,0
-1,-t,-t,-1,0,0,0,0
-1,-!,-1,-1,0,0,0,0
-1,-4,-1,-1,0,0,0,0
-1,-4,-1,-1,0,0,0,0
-1,-1,-1,-1,0,0,0,0
-1,-1,-1,-1,0,0,0,0
-t,-1,-1,-1,0,0,0,0
-1,-4,-1,-1,0,0,0,0
-1,-1,-4,-1,0,0,0,0
-1,-4,-1,-1,0,0,0,0
-1,-1,-,-1,0,0,0,0
-l,-,-1,-1,0,0,0,0

-1,-4,-1,-1,0,0

PC,R2
e e

- 3 Lo€,PC : GO RELOCRTE PRUGRAM CODE

- 6000000000000 LRST ADDRESS OF CODE TO BE RELOCATED 00000000000

.SBTTL START OF SECTION |

MOV

«111111111211% FIRST RDDRESS TO B
RELI:

€ RELOCARTED 111111111
GET PC




2737

i

Fie

010034

i

010054
010062
010064

10674

3

0000000000
O0O00O000O0O00
Pt et furd P P Pt Prund Pt Prumt

o
&
T RKEREK SFfSsR RBRERY VrzRcR2BS

8stiNdE

Beakee.pil 0 TRaY Gr ECH

MACYL1 27(732)

GOS5

14:08 PRGE 235

01-0CT-76

-(R0)
R? SOFRgTRD

PC o8LDDISP
3 éaPLY ,REL!I

R3’ ReFacToR
pe 1

MOV
: CHECK agngcu INSTRUCTIONS

005740 TST
1 0 8 0 MOV
? 00 00S442 MOV
737 Y JSR
13767 00S43% 003776 MOV
10 MOV
162700 010064 SuUB
81 001004 MOV
10701
900257
103407 BCS
102406 BvS
00140S BEQ
100404 BM]
002403 BLY
003402 BLE
101401 BLOS
101001 BHI
104400 CCo: HLT
: CONTINUE
000270 SEN
100003 BPL
002002 BGE
003001 BGT
002401 BLT
104400 cCl: HLY
; CONTINUE
000262 SEV
102003 BVC
002402 \ BLT
003401 BLE
002001 BGE
104400 cCe: HLT
- CONTINUE
000261 SEC
103002 BCC
101001 BHI
003001 BGT
104400 €C3: HLT
s CONTINUE
000264 SEZ
001003 BNE
003002 BGY
101001 BH1
003401 BLE
104400 CCH: HLT
104000 SCOPE
000277

cC3
CC3

.44

CCH
CCH
CCH

.44

; TEST UNARY CONDITION CODES
LR RO

;RO CONTRINS THE ADDRESS OF REL!

£
gET SECTION
;LORD DISPLAY GEG

;GET CURRENT PC

s SUBTRACT RELOCATION FACTOR
gﬂVE RELOCQT%ON FACTOR
:EET NEW SCOP

;G ' 5=0000
; SAME RS BLO

;ONE OF THE ABOVE BRANCHES FRILED

; CC'S=1000

;ONE OF THE RBOVE BRANCHES FRILED

;CC’S=1010

;ERROR! ONE OF THE ABOVE BRANCHES FRILED
;CC*S=1011
;ERROR! ONE OF THE RBOVE BRANCHES FAILED

;CC'S=1111

;ERROR! ONE OF THE ABOVE BRANCHES FRILED

LN




PSS E LG LR

DCGKCG 11-40-11-4S CPU EXERCISER
DCGKCG.PLI

LR

OOO00O000O0O00C0000000 OOO0OO0O000 O0O00O000000 O0O000000

Prt Pub Pttt Pt Yot Pt Pract. et Pt it it Pt Pt Pt Pt ot p—,—-.—wﬁ.—.— Pt Pt Post Jors Pt Pust Pt Puvs Pt Pt Prutd Pt Gunp ot Pused Pt Pumt

e Pt e Pt Pt Pt s Pt s oo
O@MNTN L WO

il

RRRRERARR

3

010204

16218

010212
010214
010216
010220
010222

R

B SRENSN

3588
oL£ENNO

ZREREHERS

53

010350

START OF SECTION |

o=os
1

B

103004
102003
001402
100401
003401
104400

000257

MRCYL1 27(732)

CLRO:

TST0:

coMQ:

RDCO:

RORO:

DECO:

HOS5

01-0CT-76" 14:08 PAGE 236

CLZ

CLR RO :R0=0,CC*S=0100

BCS CLRO

BVS CLRO

BNE CLRO

BMI CLRO

8LE .44

HLT +ERROR! INCORRECT CC’S AFTER CLR
SCcC

CLZ

TST RO +R0=0,CC’'S=0100

BCS 1ST0

BVS TSTO

BNE TSTO

BMI TST0

BLOS L4

MLT :ERROR! INCORRECT CC’S RFTER TST
cCC

+SEZ!SEV

COM RO :R0=-1,CC’S=1001

BCC COMG

BVS cCoMO

BEQ COMO

BPL COMO

BLY .44

HLY ;ERROR! INCORRECT CC’S AFTER COM
SEC

RDC RO + R0=000000,CC’S=0101

BCC RDC

BVS ROCO

gNE RESO

HL :ERROR! INCORRECT CC’S ARFTER ADC
SEC

ROR RO ;R0=100000,CC’S=1010

BCS RORO

BvC RORO

BEQ RORO

BPL RORD

BGT .4

gtg :ERROR! INCORRECT CC’'S AFTER ROR
CLv

DEC RO :R0=077777,CC’S=0011

BCC DECO

8vC DECO

BEQ DECO

BM] DECO

HLT :ERROR! INCORRECT CC'S AFTER DEC
ccC




— — ———— b

Pll
010352

o rNe 3338 §

222 P2PRPPZT
RS RYRY

fatt

:

00000000 O0O00C000 000000 OO0O00D00 O0O00O0O0000 000
RERRISS SPEKEr
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R

005200
103404

11-40- 11595 <PU EXE

T OF SE

R
¢

CISER
TION

MRCY1l 27(732)

INCO: HLT

NEGD: MLT

RSLO: HLT

ROLO: HLT

ASRO:  HLT

SBCO: HLT

SWABO:

; CHECK REGISTER SELECTION

01-0CT-76 14:08 PAGE 237

RO
INCO
INCO

i

RO
NEGO

NEGO
.4

RO
RSLO
A:L0
RSLO
RASLO
.4

RO
ROLO
.+

RO
ASRO
RSRO
RSRO
.44

RO
SBCo
SBCO
.4

RO
RO
SWABO
SWABQ

SWABO
.4

;R0=100000,CC’S=1010

;ERROR! INCORRECT CC’'S AFTER INC

; R0=100000,CC’S=1011

:ERROR! INCORRECT CC’'S RFTER NEG

; R0=000000,CC’S=0111

; ERROR! INCORRECT CC'S RFTER ASL

; R0=000001,CC’ 5=0000

;ERROR! INCORRECT CC'S RFTER ROL
; R0=000000,CC’S=0111

; ERROR! INCORRECT CC’S AFTER ASR

;R0=-1,CC’S=100!

;ERROR! INCORRECT CC'S ARFTER SBC

;R3=000001, CC’ S=00001
:R0=000400" ,CC*S=C100

; ERROR! INCORRECT CC'S AFTER SWAB




DCGKCG 11/40-11/4S CPU EXERCISER

DCOKCG.P1L START OF SECTION 1

2305 010512 005000

236 QIOSIS 00e77

2307 010516 006100

2308 010520 010002

2309 010522 00302

2310 0105 010203

2311 010596 006303

2312 010530 010304

2913 010532 00634

2314 01063 010405

2315 01053 006305

2916 0I0SY0 010546

2317 DI0S42 OSOM1E

2318 01054 050316

2319 01054 050216

2320 010550 060016

2321 010552 022726 000037
2322 010556 DOINOL

2323 010560 104400

2324

2325

2325

2327 010562 000257

2328 O0ICSEM 112700 000377
2329 010570 006100

2330 010572 103776

2331 010574 005200

2332 010576 001401

2333 010600 104400

S3% 0I0602 012700 00DDRD
2336 010606 005002

2337 010610 000261

2338 010612 006002

2339 0I06J% 005300

20 010616 001374

201 010620 005102

22 010622 001401

2943 010624 104400

SH5 010626 012703 100000
2946 010632 006203

2947 0106M 103376

o8 01063 005203

2349 010640 001401

230 0l0642 104400

2952 0I0EMY 112704 177401
2953 010650 04

2%H4 010652 103376

2955 010654 005704

2956 010686 001401

2957 010660 104400

2329 010662 012705 0000O!
2960 010666 006305

MRCYI1 27(732)

; CHECK TERT

18:

es:

39:

4S§:

cs8:

XOODmMOoOZIXD
l‘l"‘l%o—o—o—c
46 "VLNLILIWLD

05

01-0CT-76 14:08 PRGE 238

RO

RO +R0=1

RO,R2

Re 1Re=2
R2,R3

R3’ :R3=4

R3,RY
Ry’ :R4=10

RY,RS

RS’ +RS=20

RS,-(SP) SET BITS SET IN REGISTERS
Rq (SP) INTO STACK RADDRESS
R3 (SP)
R2, (3F) =

137 (5P fe

sWERE SET

:MISSING BIT(S) REPRESENT
: INCORRECT REGISTER SELECTION

W,
BITS CAN BE "SET 8 CLERRED IN AtL REGISTERS

#377,R0 ;SET ALL BITS (MOVB EXTENDS SIGN)
RO ;ROTATE A O THROUGH ALL BIT

1§ : POSITIONS

RO :FINAL RESULT IS -1

| : ERROR!

cés.,no :SET SHIFT COUNT

R2 :ROTATE 1 THROUGH ALL BIT POSITS
gg DECREMENT SHIFT COUNT

R, ;R2 SHOULD CONTAIN -1

sERROR! CHECK R2 SHOULD = O
#100000,R3 ’
R3 :EXTEND 1 BIT THROUGH ALL POSITIONS

3$
R3
.+
; ERROR!
$177401,RY4 ;RY=1
R4, RY tHAS THE AFFECT OF SHIFTING A BIT
4g' ; THROUGH ALL POSITIONS
R:q tRESULT SHOULD BE O
#1,RS
RS




DCAKCG 11/40-11-45 CPU EXERCISER
START OF SECTION !

DCGKCG.P1L

OO0 000000000000000000000 O0000000

e
onNLWwn—OD

W
o

|

010670
010672
010674

10700
010702

ERRERJERERARE

2R8

Pt Dt Gt it (et Bt (et s Gt et (et Gt Pt Gt ot Bnt Bt Bt P Pt P Pt it §t it Bt o Pt Dt Pt Pt
Pt Bt Dt Gt Gt e ot ot Pt -t et ot et Pt St ot Pt Pt Pt

o0

e e e

oL

RERTRBEIZRREE

102376
006305
103002
705
1401
104400

010146

010727

000020

177772
177766

000340

s
340
177760
177714

177776

177776

177776

MRCY11l 27(732)

BYC
ASL
BCC
TST
BEQ
63: HLT

; CHECK REGISTER

78: MOV

8s: HLT

18: ﬁNORD
2s: .WORD

3%: MOV

4s: .WORD

cs: MOV

KOS

01-0CT-76 14:08 PAGE 239

c$
RS
6$
RS
.4
VOLITILITY
R2
R2 ;Re=-
Re,R3
sg sR2=LOOP COUNT
R3,RY
;g - DECREMENT LOOP COUNT
gg sCHECK R3
RY : CHECK RY
L+
OF REGISTER DATA BETWEEN THE GS AND GD REGISTERS (11/45)
20, 98PSW -CHECK IF 'T' BIT IS SET
s :SKIP TEST IF ‘T’ BIT SET
R1,-(SP) :SAVE SCOPE PTR
SP, (PC)+ :SAVE STACK PTR
0 : CONTRINS SAVED STACK PTR
PC, (PC)+ :LORD DATR, THE CURRENT PC IS USED AS
0 :DATA. IF THIS TEST FAILS 2§ CON-
:TAINS THE DATR BEING LSED.
2% *MAKE 0DD TO CHECK BIT 0
2$,R0 :LOAD GD REGISTER 0
RO, R1 : TRANSFER GS REG O TO GD REG 1
RI R2 *AND GS REG 1 TO GD REG 2
Re,R3 tETC. ..
R3,RY
RY’RS
340, 28PSW :SET PRIORITY LEVEL 7
RS, SP : TRANSFER GS REG S TO GD STK PTR
SP. (PC)+ : TRANSFER GS STK PTR TO MEMORY
0 conrnlns G$ STACK PIR

18,SP RESTORE STK PTR NEEDED FOR HLT/SCOPE
$340, JaPSu s T PRIORITY LEVEL

4$,R0 : COMPARE GS/GD STKPTR WITH GS REG O
c$ :BRANCH_IF THEY WERE NOT =

gg *SHIFT TEST DATR UNTIL = 000000

6$

RO, -(SP) sGET GS REG O

R1,-(SP) :ETC...

R2, -(SP)

R3,-(SP)

R, -(SP)

RS, -(SP)




LOS

DCOKCG  11/40-11/45 CPU EXERCISER MACY1l 27(732) 01-0CT-76 14:08 PAGE 240
DCQKCG.P11 START OF SECTION 1
3 17 011084 104400 HLT : ERROR! 8ﬁTn IN GS STK PTR NOT = GS REG 0
18 :6S REG 0-GS REG 5 ARE ON THE» STACK
3019 011066 016706 177662 MOV 1$,5P sRESTORE STACK PTR i
3020 011072 012601 b%: MOV (SPY+,R1 *RESTORE SCOPE PTR i
gggé 011074 1040600 78: SCOPE |
§
3023 s TEST UNARY WORD INSTRUCTIONS USING ADDRESS MODE 1
3024 011076 000401 BR U
011100 000000 .WORD O : RESERVE ADDRESS FOR TESTS
3026 011102 010702 MOV PC,R2
3027 011104 162702 00DOOM SUB #4'R2 :R2 POINTS TO RESERVED WORD
gggg 011110 00S012 CLR (R2) :PRESET (R2)
3030 011112 000261 SEC
3031 011114 006012 ROR (R2) + (R2)=100000,CC=1010
3032 011116 101402 BLOS  ROR!
3033 D01il120 100001 BPL ROR1
3034 011122 002001 BGE 44
gggg 011124 104400 RORI: HLT ;ERROR? INCORRECT CC’S RS SHOWN ABOVE
3037 011126 000257 e
3038 011130 000261 SEC
3039 011132 005312 DEC (R2) : (R2,=077777,CC=0011
3040 011134 103001 BCC DECI
3041 011136 003401 BLE L +4
3335 011140 104400 DECL: HLT -ERROR! INCORRECT CC’S RS SHOWN ABOVE
044 011142 cce
3045 O11144 000261 SEC
3046 Dill4 00S5!2 ADC (R2) - (R2)=101000,CC=1010
3047 011150 103403 BCS ADC1
3048 011152 102002 BVC ADC1
3049 0ilI154 100001 BPL ADC1
3050 011186 001001 BNE i
3051 011160 104400 ADCl: HLT :ERROR! INCORRECT CC’S AS SHOWN RBOVE
5055 011162 006112 ROL (R2) - (R2°=000000,CC=0111
3054 011164 103003 BcC ROL 1
3055 O0illee 102002 BVC ROL1
3056 011170 001001 BNE ROL1
3057 011172 100001 BPL Rt
gggg 011174 104400 ROLL: HLT ;E°ROR! INCORRECT CC’S AS SHOWN ABOVE
3060 011176 006112 ROL (R2) - (R2)=000001, CC=0000
3061 011200 101402 BLOS  ROLIA :BFANCH IF C'OR Z IS SET
3062 011202 102401 BVS ROL1A
3063 011204 100001 BPL +4
%g 011206 104400 ROLI1A: HLT
3066 011210 006212 ASR (R2) - (R2)=000000, CC=0111
3067 011212 103003 BCC ASR1
3068 011214 102002 BVC ASR]
3069 011216 001001 BNE ASR]
3070 011220 100001 8P o
3071 011222 104400 RSRI: HLT sERROR! INCORRECT CC'S RS SHOWN RBOVE




MO5

OCGKCG T1/40-1174S CPU EXERCISER — — MACYIT 271732y O01=0CT=76 14708 PAGE 24l
DCGKCG.PLL START OF SECTION !

3073 0l1c224 0O0&Ole RUR (R2) ; (R2)=100000,CC=1010
3074 Qllegb 103403 BCS RORIA
3075 011230 102002 BVC RORIA
3076 011232 001401 BEQ RORIA
3077 0ll234 100401 gl +4
gg;g 011236 104400 RORIA: HLT
3080 011240 000261 SEC
3081 O0lle42 005212 INC (R2) ; (R2)=100001,CC=100!
3082 0ll244 103003 BCC INC1
3033 O0Olla4s 102402 BVS INCI
2084 011250 001401 BEQ INC!
3085 011252 100401 BMI Re
gggg 011254 104400 INCLl: HLT ;ERROR?! INCORRECT CC'S RS SHOWN ABOVE
3088 011256 00S6l2 SBC . (R2) ; (R2)=100000,CC=1000
3089 0lle60 103403 BCS SBC1
3030 011262 102402 BVS S8C1
3091 O0O1126% 00140l BEQ S8C1
3092 011266 100401 BMI .4
ggga 011270 104400 SBCl: HLT ; ERROR! INCORRECT CC’S RS SHOWN ABOVE
3095 0l1g72 000261 SEC -
309 011274 00Sele SBC (Re) ; (R2)=077777,CC=0010
3097 011276 103403 BCS SBCIA
3038 011300 102002 BvC SBCIA
3099 011302 001401 BEQ SBCIA
3100 011304 100001 BPL .44
gigé 011306 104400 SBC1R: HLT ; ERROR! INCORRECT CC’S RS SHOEN ABOVE
3103 011310 00026l SEC
3104 011312 00Ss12 RDC (R2) ; (R2)=100000,CC=1010
3105 011314 100401 BMI .4
gigg 011316 104400 HLT
3108 011320 00026) SEC \
3109 011322 006312 ASL (R2) ; (R2)=000000,CC=0111
3110 011324 103003 BCC ASL1
3111 011326 102002 BVC RSL1 .
3112 011330 001001 BNE ASL1 -
3113 011332 100001 BPL .44
giig 011334 104400 ASL1: HLT ;ERROR! INCORRECT CC’S RS SHOWN ABOVE
3116 011336 00Sile COM (R2) ; (R2)=177777,CC=1001
3117 011340 103002 BCC coMl
3118 011342 10240l BVS coMl1
3119 0li344 100401 BMI .44
3%5? 011346 104400 COMl: HLT ; ERROR!? INCORRECT CC'S RS SHOWN ABOVE
3l22 011350 000250 CLN
3123 011352 005712 1ST (Re) ; (R2)=177777,CC=1000
| 3l24 011354 103403 BCS 1571
3125 011356 102402 BVS 1ST1
' 3126 011360 100001 BPL TST4
3127 011362 001001 BNE .+4
l 3128 011364 104400 TSTL: HLT ; ERROR! INCORRECT CC’S RS SHOWN RBOVE




CGKCG 11/40-11-45 CPU EXERCISER
START OF SECTION 1

DCOKCG.P1l

3129

Pt b P B @ b St Pt Pt Pme Pt e e
ZEBBUFEREERYY

Pt §mt Pt Pt fmt e s
4:-5-55-84:4‘-‘
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(SINTATNINIRIRINIRIATAININ IR IR RINAISIAINIAININIRININTOIRRIRIRINIRINIATNTA

Pt s st § 4 Pt s Pt Pt Pt Pt it Pt st Pt sk Pt P Pt Pt
SEhEGRIZESBNRNENRLES

WWwwww
— Pt b P P
NNNNO@

W D W LWL W WD LW WL
000 00O

1410

011462
011464

011466
011470
011472
011474
011476

o
—a
——
ol
RS

QOO0 0000
Sar b o Pt P e Pe

000262
0as4i12
103002
102401
001001
104400

005312
103001
001401
104400
104000

000401
0oraco
010703
162703

105214
103402
102001
100401
104400

106114
103002
102001
001401
104400

105614
103002
102401
100401
104400

106313
103002
102001
0C1401
104400

105413

000004

MACY!l £7(732)

NEG!:

DECIR:

05

01-0CT-76 14:08 PAGE 242

(R2)
NEG1
NEG1
.44

; (R2)=000001,CC=0C00

;ERROR! INCORRECT CC’S AS SHOWN RBOVE
; (R2)=000000,CC=0101

; ERROR! INCORRECT CC’S RS SHOWN ABOVE

; CHECK UNRRY BYTE INSTRUCTIONS USING RDDRESS MODE 1
BR ; RESERVE

1%:

2%:

INCB1:

ROL8!:

SBCB1:

ASLBI:

. WORD
MOV
SuB
MOV
INC
CLR

0

PC,R3
o4, R3
R3 R4

(R3)

A_WORD
:ADDRESS RESERVED FOR TESTS

;R3 POINTS TO EVEN BYTE OF WORD
;R4 POINTS TO ODD BYTE OF WORD

; PRESET DATA

;ADD _CARRY TO EVEN BYTE
sUNTIL EVEN BYTE BECOMES NEGRTIVE
+ INCREMENT 0DD BYTE

; (R3)=077600=[07741(2001],CC=1010

; (R3)=100200=(10001[2001,CC=1010

; ERROR! INCORRECT CC'S RS SHOWN RBOVE
; (R3)=000200=100001(2001,CC=0111

sERROR! INCORRECT CC'S RS SHOWN RBOVE
: (R3)=177600=[17741(2001, CC=1001

-ERROR! INCORRECT CC’'S AS SHOWN ABOVE
: (R3)=177400,CC=0111

;ERROR! INCORRECT CC'S RS SHOWN ABOVE
: (R3)=177400, CC=0100
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BO6

DM 1L 90-i1 98 IPU EXERCISER MACY1l 270732 01-0CT-76 14:08 PAGE 243
DXCG. P11 START OF SECTION |

3185 011526 103402 B.S  NEGB!

3186 G11530 102401 BVS  NEGBI

3187 01i532 00IMO0! BEG  .+M

38 OLSN 10w NEGBI: HLT ;ERROR! INCORRECT CC'S AS SHOWN AZOVE
3190 01153% 000277 scC

3131 QU 108313 DECB  (R3) ; (R3)2177777,CC=1001

3192 Dilwe 133002 BCC  DECBI

3193 NIi5wd 102401 BVS  DECBI

3i94 0115w 00100] BN .M

3% 0SS 10W00 DECBI: HLT ;ERROR! INCORRECT CC'S RS SHOWN ABOVE
3197 011552 00024 oL

3198 Q115EM 106013 ROPS  (R3) ; (R3)=177577,CC=0011

3199 011556 103002 BCC  RORBI

3200 011560 102001 BYC  RORBI

3201 011562 1.0001 BPL .

3202 011364 109400 RORBl: HLT ;ERROR! INCORRECT CC'S AS SHOMN ABOVE
35N ousee D00 CLC

20 QLS 1051y o8 (Rw) ; (R3)=000177,CC=01C!

3006 D11572 103002 BCC  COMBI

207 DI11574 102901 BVS  COMEl

3208 011576 O00I401 BEQ .+

209 01600 104400 comsl: WLT ;ERROR! INCORRECT CC'S RS SHOMN ABOVE
211 011602 106213 1S:  ASRB  (R3) ;SHIFT EVEN BYTE UNTIL V CLEARS

212 DI11604 102002 BvC 2§

213 011606 105514 DB (RY) ;AND ADD CARRY TO 00D BYTE

3214 011610 00Q774 BR s

3215 011612 10401 28:  BCS  ASRBI

216 011614 00140] BEQG .4

217 Ollele 10400 RSRBL: HLT ;ERROR! INCORRECT CC'S RS SHOWN ABOVE
219 011620 106214 RSRE  (RY)

2020 011622 106214 ASRE (R4 ; (R3)=000400, CC=0011

3] 011624 103002 BCC  ASRBIA

25?2 011626 102001 BV  ASRBIA

373 011630 00100] BE

224 011632 104400 ASRBIA: HL ;ERROR! INCORRECT CC'S AS SHOWN ABOVE
3% oM 105314 DECB  (RW) ; (R3)=000000, CC=0100

227 01163 00140] BEG .4

3028 Oli64D 104400 HLT ;ERROR? INCORRECT CC’S AS SHOMN RBOVE
330 011642 000261 SEC

3231 011" 106014 RORB (R4 ; (R3)=100000, CC=1010

22 011646 103402 ECS  RORBIA

3233 011650 102001 BVC  RORBIA

2H 011652 10040] BN] .Y

303 011654 109400 RORBIA: HLT ;ERROR! INCORRECT CC’S AS SHOMN ABOVE
2T 01165 000242 CLV

3238 011660 105314 DECB  (RY) ; (R3)=077400, CC=0100

3233 0116k 102401 BVS .4

3240 011664 104400 R
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DCKCG. P11 START OF SECTION 1

324l

3242 011666 000261 SEC

3243 011670 105313 DECB  (RI) : (R3)=077777, CC=1001

30w Q11672 103002 BCC  DECBIA

3245 OIIEA 102901 BVS  DECBIR

3246 011676 100401 BMI .44

3247 0117 10W00 DECBIA: MLT ;ERROR! INCORRECT CC’S RS SHOWN ABOVE
3243 011702 000277 SCC

3060 011704 000313 SWAB  (R3) : (R3)=177577=(17741(177],CC=0000
3261 011706 103902 BCS  SWABI

3562 0117210 102401 BVS  SWABI

3263 Q11712 10000} BPL .44

354 011714 10W400 SWABL: HLT ;ERROR! INCORRECT CC’S RS SHOMN RBOVE
%% 011716 108714 TSTB  (RY) : (R3)=177577=( 17741 (1771, CC=1000
3267 011720 103402 BCS  TSTB!

358 011722 102401 BVS TSIl

3259 011724 1004C! BMI .44

360 DII7e6  10W00 TSTBI: HLT ;ERROR! INCORRECT CC'S RS SHOWN RBOVE
362 11730 105014 CLRB  (R¥) ; (R3)=000177=(0000111771,CC=0100
%3 011732 001401 BEQ .44

34 0117 10W00 LY

3%5 01173 106313 ASLB  (R3) ; (R3)=000376 ,CC=1010

326k 011740 103402 BCS  ASLBIA

3267 011™2 102001 BVC  RASLBIA

3068 0114 100401 BMI .44

363 011746 104400 ASLBLA: HLT ;ERROR! INCORRECT CC’S RS SHOWN ABOVE
3071 011750 105113 COM8  (R3) : (R3)=000001, CC=0001

3072 011752 103002 BCC  COMBIA

3273 0i1754 102401 BVS  COMBIA

3274 011756 100001 BPL .44

375 011760 10W00 COMBIA: HLT ;ERROR? INCORRECT CC'S AS SHOWN ABOVE
2077 011762 000313 (R3) ; (R3)=000400, CC=0100

%78 011764 001401 BEQ  .+4

379 011766 10N400 HLT

3391: 011770 105213 INGB  (RI)

330 011772 00026l SEC

3283 011774 13613 SBB  (RI) ; (R3)=000400, CC=0100

389 011776 0UL401 BEQG .44

3085 012000 104400 HLT

3006 012002 022713 0CONO0 CHP 8400, (RI) ;CHECK REMRINING RESULT

3287 012006 001401 BEQ  .+M

3088 012010 104400 HLT

3089 012012 104000 SCOPE

3291 ;CHECK UNARY WORD OPS USING RDDRESS MODES 2 AND 4 (RUTO INC/DEC)
2% o121y ool BR 44

3233 0120.6 0O0CO0D .WORD 0 ;RODRESS RESERVED FOR TESTS

3294 012020 010704 MOV PC,RY

3095 012022 162704 0O0OOM SUB  #4,RY ;R4 _AND RS POINT TO

32% 012026 010405 MOV  R4RS *RESERVED WORD
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DCOKEG. P11 START OF SECTION |

gg 012030 00S0IS CLR (RS) ;PRESET DiTR=0

012032 000277 SCC

12034 &JSO;‘M cL

12{!20% Sg 1S (RS)+ ; (RS)=000000,CC=0100

1 1034 8Cs 1572
3303 012042 10240l BVS TST2
3304 012044 001401 BEQ .44
3305 0je04b 104400 TST2: HLT ;ERROR! INCORRECT CC'S RS SHOWN ARBOVE
3307 812050 00S145 coM -(RS) ; (RS§)=177777,CC=1001
3308 012052 103001 BCC CoM4
3309 012054 100401 BM] .4
%ﬁl 012056 104400 CoM4: MLT ;ERROR?! INCORRECT CC’S RS SHOWN ABOVE
3312 012060 000241 CLC
3313 01206 006024 ROR (R4)+ ; (R4)=077777,CC=0011
3314 01206d 103002 BCC ROR2
331S 0l2066 102001 3vC ROR2
3316 012070 100001 BP .4
333% 012072 104400 ROR2: HL ;ERROR! INCORRECT CC'S RS SHOWN ABOVE
3319 012074 000257 ¢ce
3320 012076 00S24M INC =(RY) ; (R4)=100000,CC=1010
3321 012100 102002 BvC INCY
3322 012102 001401 BEQ INCY
3323 012104 100401 BM] .44
33253329 012106 104400 INCY: HLT ;ERROR! INCORRECT CC'S RS SHOWN ABOVE
3326 012110 000261 SEC
327 012112 000324 (R4)+ ; (R4)=000200,CC=1000
3328 012114 103401 BCS SkAB2
3329 012116 1004C1 BMI .4
3333% 012120 104400 SKRB2: HLT ;ERROR! INCORRECT CC’S RS SHOWN RBOVE
333 012122 00S42S NEG (RS)+ ; (RS)=177600,CC=100!
3333 0Ol2iz24 103001 87" NEG2
XM 0l2lee 100401 Bhy R
3335 012130 104400 NEG2: HLT ;ERROR! INCORRECT CC’S RS SHOWN RBOVE
3337 012132 00SO% CLR -(RY) ; (R4)=000000, CC=0100
3338 Oleld 001401 BEQ .Y
3339 012136 104400 HT
3341 012140 000261 SEC
3342 012142 006045 ROR -(RS) ; (RS)=100000,CC=1010
3IM3 81 144 %& SEC
33 01214 RDC (RS)+ ; (RS)=100001,CC=1000
3MS 012150 102401 BVS ROC2
3346 0lz152 100401 BM] . 4
3347 012154 104400 ADCe: HLT ; ERROR! INCORRECT CC'S RS SHOWN RBOVE
3349 012156 000262 SEV
3350 012160 006224 ASR (R4)+ ; (R4)=140000,CC=1001
3351 gQielee 103002 BCC ASR2
3352 012164 102401 BVS ASR2
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DCOKCG. P11 START OF SECTION 1
iel l 3M .4

&3 813198 1%86 ASR2: KL :ERROR! INCORRECT CC'S AS SHOWN ABOVE
3366 012172 000262 SEV

3357 012174 006i%4 ROL -(RY) + (R4)=100001, CC=1001

3358 012176 103002 BCC ROLY

3359 012200 102401 BVS ROLM

3360 012202 100401 BMI L+

33% 012204 104400 ROLY: HLT :ERROR! INCORRECT CC'S AS SHOWN ABOVE
3363 012206 00SEYS SBC -(RS) - (RS)=100000, CC=1000

%ﬁ 815510 103001 BCC et

12212 1 HLY -ERROR! *C' BIT FAILED TO CLEAR

:m?E gxaaw 08% DEC (RE)+ s (R5)=077777,CC=0010

3368 012216 1 BCS DEC2

3363 012220 102001 BVC DEC2

3370 012222 100001 B8P .44 \

g;é 012224 104400 DEC2: HL :ERROR! INCORRECT CC'S AS SHOWN ABOVE
3373 012226 006324 ASL (R¥)+ : (R4)=177776,0C=1010

3374 012230 102401 BVS 4y

3375 012232 104400 HLT

3376 01223 006344 ASL -(RY) : (R4)=177774,CC="001

3377 01223% 103003 BCC ASLY

3378 012240 102402 BVS ASLY

3379 012242 001401 BEQ ASLY ¢

3380 012244 100401 BMI .44

33:?3.% 012246 104400 ASLY: HLT -ERROR! INCORRECT CC’S RS SHOWN ABOVE
3383 012250 177774 cMHP 8177779, (RY¥) +

3384 012254 001401 BEQ .44

385 012256 104400 . HT

3396 012260 020405 cHP RY, RS

3387 0lceee 001401 BEQ L+

3388 012264 104400 HLT

gaa}g 012266 104000 SCOPE

3391 -CHECK UNARY BYTE OPS USING ADDRESS MODES 2 AND Y

3332 012270 000NO0L BR .+ ‘RESERVE R WORD

393 012272 (000000 JMORD O :RESERVED WORD

2N 012274 010705 MOV PC,RS

33% 01 162705 000004 SUB 84 RS :RS POINTS TO EVEN BYTE OF RESERVED WORD
33% 01 010500 MOV RS, RO

3397 012304 010002 MOV RO, R2

3398 012306 005202 INC R2 :R2 POINTS TO ODD BYTE OF RESERVED WORD
3399 012310 005010 CLR (RO) :PRESET

3»0”1D 012312 000277 5CC

N2 012314 00024} CLe

3403 012316 105125 COMB  (RS)+ : (R0)=000377, CC=1001

N4 012320 103002 BCC comse

M0S 012322 102401 BVS coms2

M06 012324 100401 BMI L4y

33:379 012326 104400 , COMB2: HLT :ERROR! INCORRECT CC’S RS SHOWN RBOVE
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DCOKCG. P11 STRRT OF SECTION 1!
M09 mag 105542 AUCB  -(R2) + (R0)=000000, CC=0101
N0 012 001401 8EQ .44
M11 012334 104400 HLT ERROR! INCORRECT RESULT RS SHOWN RBOVE
Ml 812% 10552 ADCB  (R5)+ : (RD)=000400, CC=0000
313 012240 103401 BCS ADCB2
14 D0l23%2 001001 BNE o
33{5 012344  10M400 ADCB2: MWLT sERROR! INCORRECT CC’S AS SHOWN ABOVE
3919 012346 000263 +SEC!SEV \
218 012350 106045 RORB ~ -(RS) - (RD)=100000, CC=1001
19 012352 103003 BCC RORBY
20 012354 102402 BVS RORBY
N2l 012356 0010 BEQ RORBM
22 012360 100401 BMI .44
:ﬂaaa 012362 104400 RORGY: HLT :ERROR! INCORRECT CC’S RS SHOWN ABOVE
M5 0123%4 000277 5CC
M6 012366 106122 ROLB  (R2)+ : (R0)=100001, CC=0000
M7 012370 103403 , BCS ROLB2
M8 012372 102402 BVS ROLB2
429 012378 001401 BEQ ROLBZ
2P0 01237 100001 BPL pt
333'335 012400 104400 ROLB2: HLT : ERROR! INCORRECT CC'S RS SHOWN ABOVE
M3I3 012402 000257 cec
XN 01NN 106226 ASRB  (RS)+ : (RO)=140001, C€C=1010 .
X3S 012406 103402 BCS RSRB2 '
3% 012410 102001 BVC ASRB2
N37 DIvN12 100401 BM] e
gg 012414 104400 ASRB2: HLT :ERROR! INCORRECT CC®§ AS SHOWN ABOVE
M40 012416 105242 INNB  -(R2) - (RD)=140002, CC=0000
4] 0l2v20 000277 5CC
M42 DlM22 106222 ASRB  (R2)+ - (R0)=140001 , CC=0000
43 Ol2yad 103402 BCS RSRB2A
44 0l24ce 102401 BVS ASRB2A
3445 012430 100001 ep% et
33‘*439 012432 104400 ASRB2R: HL -ERROR! INCORRECT CC'S RS SHOWN ABOVE
448 012434 000266 +SEZ!SEV :SET Z,V
MNy9 (icksd 10bINS ASLB ~ ~-(RS) : (RD)=100001, CC=1001
450 012440 103003 BCC ASLBY
MS] Dl2wde 102402 BVS ASLBY
M52 012444 001401 BEQ ASLBY
N53 012946 100401 BM] e
33*:%; 012450 104400 ASLBY: HLT :ERROR! INCORRECT CC'S RS SHOWN ABOVE
1 105322 DECB  (R2)+ s (R0)=077401=107741(0011 ,CC=0010
57 0l2484 103002 DECB2
NG 012456 102001 BVC DECB2
M59 Ol2460 100001 BPL .44
g:g? 02462 104400 DECB2: HLT :ERROR! INCORRECT CC’S RS SHOWNABOVE
M62 012464 105645 SBCB  -(RS) : (RD)=077400, CC=0100
363 012466 102402 N\ BCS  SBCBM

3464 012470 102401 BvS SBCBY
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SESe pit oTRRY BrERERTIERT

3465 012472 001401 BEQ 44

% 012474 104400 SBCBY: HLT -ERROR! INCORRECT CC’S AS SHOWN RBOVE
m Bi?orﬁ {8%3 NEEB ~(R2) - (RD)=10400, CC=1001

c B NEGEY

470 012502 102401 BVS NEGBY

3471 012504 100401 8M 44

g 012506 104400 NEGBY: HL :ERROR! INCORRECT CC’S AS SHOWN ABOVE
47N 012510 105725 ISTB  (RS)+ - (R0)=100400, CC=0100

475 012612 103401 BCS 15782

476 012514 001401 BEQ e ;
gg 012516 104400 TSTB2: WLT )
3479 012520 105722 TSTB  (R2)+ + (R0)=100400, CC=1000

480 012622 001401 BEQ TSTB2A

M81 012524 100401 BMI LY

33::% 012526 104400 TSTB2R: HLT

84 012530 000261 SEC )

dNES 012632 000342 SWRB  -(R2) : (R0)=000201,CC=1000

486 012534 103401 8CS SWABY

487 012536 100401 BM] e

33“432 012540 104400 SWABY: HLT .

1490 012542 000277 SCC

3431 0125%4 105225 INB  (RS)+ - (R0)=000601=[000411201 ), CC=0000
%2 01254 1030032 BCC INCB2

493 012550 102402 BVS INCB2

MM 012552 001401 BEQ INCB2

96 01554 100001 BPL +4

3333;; 012556 104400 INCB2: HLT

498 012560 022227 000601 CMP men,oooosm -CHECK END RESULT

000 0166 109490 By

3501 ox%% 020205 CHP R2, RS : CHECK REGISTERS

X0 012572 0018401 . BEQ 44

3503 012574 104400 HLT

3505350« 012676 104000 SCOPE

3506 ;CHECK UNARY WORD OPS USING ADDRESS_MODES_3 AND 5

3507 012600 000402 BR +6 RESERVE 2 WORDS

308 012602 000000 JWORD O ;1 FOR THE ADDRESS

3509 012604 000000 .WORD 0 :AND | FOR DATA

X510 012606 010703 MOV PC,R3

X11 012610 162703 00000M SUB 4’ R3

3512 012614 005013 CLR (R3) :PRESET DAT

X13 0ikle 010300 MOV R3,R0 ‘RO PGINTS TO DATA WORD

X4 012620 005743 ST -(R3)

3515 012622 010013 MOV RO, (R3)

gig 012624 010304 MOV R3,RY

3618 012626 ? cee

319 012630 005733 15T J(R3)+ + (R0)=000000, CC=0100

320 012632 001401 BEQ .44
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DCOKCG.PLL START OF SECTION !
gé 012634 104400 HLT
3523 012636 000261 SEC
3524 012640 006052 ROR -8=(R3) ; (RD)=100000,CC=1010
3525 0lctN2 103402 BCS - RORS
3526 012644 102001 BVC RORS
3527 012646 100401 BM] .44
3528 012650 104400 RORS: HLT
3530 012652 000257 ccC
3531 012654 006234 ASR J(RY)+ ; (R0)=140000,CC=1010
353¢ 012656 102001 BVC ASR3
3533 012660 100401 BMI 44
35353153'4 gleebe 104400 ASR3: HLT
353% 0l2664 000250 CLN
3537 012666 006333 ASL J(RI)+ ; {R0)=100000,CC=1001
3538 012670 103002 BCC RSL3
3539 0iee72 102401 BVS RSL3
3540 012674 100401 BMI .
ﬁé 012676 104400 RSL3: HLT
3543 012700 000277 SCC
JSW 012702 00S3SH DEC d=(RY) ; (RQ)=077777, CC=0010
JS45 012704 103003 BCC DECS
¢« X4 012706 BvC, DECS
JS47 012710 001401 BEQ® DECS
3548 0lg7l2 100001 BPL .44
X493 012714 104400 DECS: HLT
3551 012716 00SHS3 NEG 8-(R3) ; (RD)=100001, CC=100!
3S5e 0le720 103002 BCC NEGS
3553 0Qig7e2 102401 BvS NEGS
JSS4 012724 100401 BMI .44
JSS5 012726 104400 NEGS: HLT
3557 012730 000262 SEV
3558 012732 O00Si3N coM J(RY)+ ; (R0)=077776, CC=000!
3559 012734 103001 BCC CoM3
3560 012736 102001 BVC .+
ﬁ 012740 104400 COM3: HLT
3563 012742 005233 INC J(R)+ ; (R0)=077777, CC=0001
364 Q012744 103001 BCC INC3
3565 012746 100001 BPL .44
33329 012750 104400 INC3: HLT
3568 012752 00S554 RDC a-(RY) ; (RO)=100000, CC=1010
3569 012754 103402 BCS RDCS
3570 012756 102001 BvC RDCS
3571 012760 100401 BM1 .4
%;23 012762 RDCS:  HLT
3574 0l1276M 7 cCC
3575 012766 006134 ROL J(RY)+ ; (RO)=000000,CC=0111
3576 012770 103002 8CC ROL3




DCGKCG 11-40-11-4S CPU EXERCISER

DCGKCG. Pl
3577 012772
3678 012774
3879 012776
3580
3581 013000
3682 013002
3683 0l
3584 01
3585 013010
3586 013012
3887
2588
3589 013014
3 T
3891 013020
3592 013022
3593 013024
359 013026
35% 013030
35% 013032
397 013034
3538 01303%
3599 (013040
3600 013042
3601 0130%
3602 01304
3803 013050
3604 013052
3605
3606 013054
3807 013056
3508 013060
3609 013062
3610
3611 013064
312 013066
3613 013070
314
3615 013072
316 013074
3617 013076
3618 013100
319 013102
%20 015104
3601
3622 013106
3623 013110
%24 013112
3625 013114
2526
3627 013116
328 (013120
3629 013122
330 013124
3631 013126
3832 013130

START OF SECTION 1

102001
001401
104400

00S2S3
005654
03401
1401
104400
104060

o—u.—- b OO
723 gg L
ST egm

MRCYLl 27(732)

ROL3:

<BCS:

BvC
BEQ
HLT

INC

0:1-0CT-76 14:08 PAGE 250

ROL3
.44

3-(R3)
3- (RY)
SBCS
L4

; (R0)=000001, €C=0001
; (R0)=000000, CC=0100

; CHECK USQRY BYTE OSS USING ﬂDOREgS MODES 3 AND S

COMBS:

RASRBS:

INCB3:

3-(R5)
ASRB5
ASRBS
.+

J(R2)+
INCB3
.44

8-(RS)
RORBS
RORBS
RORBS
.44

SERVE 3 WORDS

1 FOR EVEN BYTE RDDRESS
1 FOR ODD BYTE RDDRESS
tAND 1 FOR DATA

;BRCK R2 UP TO

:DATA_WORD

:RO_POINTS TO THE DATA WORD

;PRESET DATA

:BACK R2_UP T

EVEN BYTE RDDRESS WORD
AD_ADDRESS

;L0

:0DD_BYTE ADDRESS
:L0AD 0DD BYTE ADDRESS
tRESET RO

;(R0)=177400,6C=1001

; (R0)=177400, CC=0100

: (R0)=177400, CC=1001

; (R0)=177401, CC=000

: (R0)=177400, CC=0111




DIGKCG  11-840-11-45 CPU EXERCISER
DCGKCG.P1L

013132

o
Py
W
| aud
2

[ od o] g g

WWW WWWWWW WWWW WL
atdnl SEERER BF £S5

Pt Pme Pt Pt P Pt Pt Pt et Pt ot P Pus

S

HRE B

Pt oo me o pape P bt o pmm st be e e e Ps e s e bt
oL O

SRER ARE
2R

STRRT OF SECTION !
104400

106332
103002

MRCY!1 27(732)

RORBS:

ASLB3:

ADCBS:

ROLB3:

SBCB3:

DECBS:

HLT

ASLB
BCC

B}
MLT

RDCB
8CS
8Ml
HLT

SCC
ROLB
BLOS
BYS
BPL
HLT

SWRB

BMI
HLT

HL
SCOPE

JO6

01-0CT-76 14:08 PAGE 251

d(R2)+
RASLB3
ASLB3
.44

g-(R2)
ROCBS
.4

J(RS)+
ROLB3
ROLB3
.44

a-(R2)
.4
d(RS)+
SBCB3
.4

o(R2)+
a8-(R2)
DECBS
.4

; (RD)=177000, CC=1001

; (R0)=177400, CC=1000

; (R0)=177401, CC=0000
:BRANCH IF C'OR Z IS SET

; (R0)=000777, CC=1000

; (R0)=000377, CC=0100

(R0)=000001
(R0)=000000, CC=010!

; CHECK UNRRY WORD 8PS USING RDDRESSEggDEDB (PC)

UkMG:

HORD
MOV
cHP

U
PC. RO
-(R0), -(RO)

RTR = O

:RESERVED FOR DARTA
;RC POINTS TO DATR WORD




OCGKCG  11/40-11/45 CPU EXERCISER
STRRT OF SECTION 1

DCGKCG.P11
3675 013236
3676 013240
3677 013244
3678 013246
3679 013950
3680 013952
3681 013254
3682
3683 013256
3684 013262
3685 013264
3686 013266
€87 013870
3688 013072
3689 013976
3630 013300
3891 013302
3692 01334
3643
38N 013306
3695 013310
%% 013314
3697 013316
3838 013320
3699 013302
3700 013324
3701
3702 013326
3703 013330
3704 01338
3705 01333%
3706 01330
3707 DI3342
3708 013344
3709
3710 013346
3711 013352
3712 013354
3713 0133%6
3714 013380
3715
3716 013362
3717 013364
3718 013370
3719 013372
3720 013374
3721 013376
3782 013400
3783
3704 D13¥02
3725 013406
3726 013410
3727 013414
3728 013416
3723 013420

W
£ L
n
n

000272
006167
103403
102402
001401
100001
104400

005167
103002
102401
1004C1
104400
006267
103402
102001
100401
104400

177764

177746

177732

177714

177674

177656

177640

177622
177614

KOb
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SCC
ROL UWMB
BCS ROL®
BVS ROLG
BEQ ROLG
BPL .4
ROLB: HLT
CIM UWMG
3CC COMb
BvS COMe
BMI R
COM6: HLT
ASR UWM6
BCS ASR6
BvC ASRG
BMI .44
ASFG: HLT
SCC
NEG UWME
BCC NEGB
BVS NEGE
RFQ NEGB '
BPL [ ] +q
NEGB: HLT
SCC
ROR UWMe
BCC RORG
BVS ROR6
BEG ROR&
BMI 44
RORG: HLT
SBC UlMe
BCS SBCh
BVC SBC6
BPL .44
SBC6: HLT
CLV
INC UMb
BCS INC6
BvVC INCB
BEQ INCH
BM1 .44
INC6: HLT
ASR UkMB
SEC
RSL UWMG
BCC RASLbB
BVS RSLG
BM] .44
RSL6: HLTY

; (R0)=000001 , CC=0000

: (R0)=177776,

s (R0)=177777,

; (R0)=000001,

; (R0)=100000,

: (RD)=077777,

; (R0)=100000,

; (RO)=140000,
; (RD}=100000,

CC=1001

CC=1010

CC=000!

CC=1001

CC=0010

cc=1011

CC=1010
CC=1001
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DCAKCG.PL1 START OF SECTION !

3731
3732 013424 00S3e? 177600 DEC  LWMb ; (RD)=077777, €C=0011
3733 01430 103002 BCC  DECH
3734 013432 102001 BVC  DECE
3735 013439 10000} BPL .44
3% OI:% 10W00 DECe:  HLT
3738 013440 00SS6? 177564 AGC  UWMB ; (R0)=100000, CC=1010
3733 QI3444 103402 BCS  ADCE
3730 s 102001 BVC  ADCe
3741 013450 100401 BMI .4
3742 013462 104400 ADC6:  HLT
3743 013454 000242 CLV
3744 013456 000367 177546 SWAB  LWMB
3745 013462 100401 BMI .4
3745 013464 104400 HLT
3747 013466 022710 000200 CHP %200, (RO)
3748 013472 00401 BEQ  .+M
3749 013474 104400 HLT
3750 01476 104000 SCOPE
3782 jCHECK UNBRY BYTE OPS (EVEN/ODD) USING ADDRESS MODE 6 (PC)
3753 013500 012700 014042 MOV susM
3754 013504 063700 001004 ADD aarncfon RO ;RO _POINTS TO ADDRESS OF DATA
3755 013610 005067 000326 CLR  UBMe :CLEAR DATA
3756 013614 000277 SCe
3757 01%16 000244 CLZ
3758 013520 105767 (000316 ST UBMe
3759 013524 103403 BCS  ISTBb
3760 013526 102402 BVS 15786
3761 013530 001001 BNE  TSTBb
372 013532 100001 BPL .+
3763 DIBN 10400 TSTBb: HLT
3765 013536 000257 cee
3766 013540 105767 000277 ST UBME+! ; TEST COD BYTE
3767 013544 00140} BEQ .44
3768 0134 104900 HLT
3770 013550 105667 000266 SBCB  LBMG ; (R0)=000000, CC=0100
3771 013654 103402 BCS  SBCBb
3772 012556 102401 BYS  SBCHb
| 3773 013560 001401 BEQ .44
| 373 0136 104400 SBCB6: HLT
3776 013564 000261 1$:  SEC
3777 013666 105267 (000250 INGB  UBMG ;LOOP UNTIL (R1)=077600, CC=1011
3778 013572 100403 Ml 2§
3779 013674 105567 000243 ADCB  UBMe+l ;INCB INST INCREMENTS EVEN BYTE
| 3780 013600 000771 BR IS 1ADCS INCREMENTS ODD BYTE
3781 013602 103001 28:  BCC  INCBB
| 3782 013604 102401 BVS .+
| 3783 0i3%06 104400 INCBG: HLY
| 3785 013610 106367 000226 ASLB  LBME ; (RD)=077400, €C=0111
| ct 1314 103003 BCC  ASLBE
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DCGKCG. P11 STRRT OF SECTION 1

3787 013616 102002 BvC ASLB6
3788 013620 001001 BNE * ASLB6
3789 013622 100001 BPL RL
g;g? 013624 104400 RSLBG: HLT
3792 013626 000242 CLV
3793 013630 10SS67 000207 ADCB UBME+1 ; (R0)=100000, CC=1010
3794 013634 103402 BCS ADCBG
3795 013636 102001 BVC RDCBG
3796 013640 100401 BMI +4
g;gg 013642 104400 ADCBb: HLT
3799 013644 000261 SEC
3800 013646 106067 000171 RORB UBMB+1 ; (R0)=140000, CC=1010
3801 013652 103402 BCS RORBG
013654 102001 BVC RORB6
3803 013656 100401 BMI +4
3804 013660 104400 RORB6: HLT
3806 013662 105167 000154 coMB UBME ; (R0)=140377 CC=1001
3807 013666 103002 BCC COMBG
3808 013670 102401 BVS COMB6
3809 013672 100401 BMI .4
ggi? 013674 104400 COMBE: HLT
38le 013676 000262 SEV
3813 013700 10S467 000137 NEGB UBME+1 ; (R0)=040377, CC=0001
3814 013704 103002 BCC NEGBE
3815 013706 102401 BVS NEGB6
3816 013710 100001 BPL .44
ggig 013712 104400 NEGBG: HLT
3819 013714 106167 000123 ROLB UBMB+1 ; (R0)=100777, CC=1010
3820 013720 103402 BCS ROLBG
3821 013722 102001 BVC ROLBG
3822 013724 100401 BMI 4
ggsa 013726 104400 ROLBE: HLT
3825 013730 136267 000106 ASRB UBMe ; (R0)=100777, CC=1001
3826 013734 103002 BCC ASRBE
3827 013736 102401 BVS RSRB6
3828 013740 100401 BMI .44
gggg 013742 104400 ASRBb: HLT
3831 013744 105267 000072 INCB UBME ; (RD)=100400, CC=0101
3832 013750 103002 BCC INCBEA
3833 013752 102401 BVS INCBBR
3834 013754 001401 REQ .44
gggg 013756 104400 INCBBA: HLT
3837 013760 10S367 000057 DECB UBME+1 ; (R0)=100000, CC=1001
3838 013764 103003 BCC DECBBA
3839 013766 100402 BVS DECBGA
3840 013770 001401 BEQ DECBEA
3841 013772 100401 BMI R
3842 013774 104400 DECBBR: HLT




DCAKCG  11/40-11-45 CPU EXERCISER
OCGKCG.PLL START OF "SECTION !

000367 000040
103401

100401
104400

106167 000026
103002

102001
001401
104400

005767 000012
014030 103402

1} \
062702 000012
0127C7 001152
000000

010700

005442

32
00S436 003744
014114
001004

Ol4le4 010701

014126
014130
014132
014134

014136
014140
14142
14144

000403
000000
000000
000000

010700

38 0
3897 0l4]54
014156

06
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\sgna " uBMeB : (R0)=000200, CC=1000
88" SWAB

BMI
SWABB: HLT

ROLB \ UBME : (R0)=000000, CC=0111

BCC. ROLBGA

BVC  ROLBBA

BEG .44
ROLBBA: HLT

ST UBMB  (R0)=000000, CC=0100

BCS  TST6

Bve 15T

BEQ 44
1T6:  HLT

BR 4y :RESERVE A WORD
UBMe: .WORD O !WORD RESERVED FOR DATA

SCOPE

MOV~ PC.R2

ADD 812, R2

MOV sRELOC,PC .60 RELOCATE PROGRAM CODE
RELIl: .WORD O
*1111111111111 LAST ADDRESS OF CODE TO BE RELOCATED 11111111111

.SBTTL START OF SECTION 2
2222322222222 FIgS;URDDRESS 10 BEERELgcﬂTED 2egeaaaza2

REL2: MOV

ST (RO) :RO CONTRINS THE ADDRESS OF REL2

MOV RD JUFRSTAD : SAVE

MOV 82, 98SECT :SET SECTION

JSR PC. I8LODISP : LOAD DISPLAY csc

MOV as0ISPLY,REL22

MOV PC, RO :GET CURRENT PC

SUB 'RO SUBTRACT RELOCATION FACTOR

MOV RO a#FACTOR :SAVE RELOCATION FACTOR

MOV PC,RL :SET NEW SCOPE PTR
: CHECK UNRRY uoao ops USING ADDRESS _MODE 7

BR RESERVE 3 WORDS FOR ADDRESSES 3 DATA

.WORD 0 : CONTRINS nooaess OF UWM?7
UWM7: .WORD O : CONTAINS DAT

JWORD O : CONTRINS nooness OF UWM?
UWZ: MOV PC.RO

15T -(RD)

157 -(R0)

CLR -(RO) sCLEAR TEST DATA

MOV RO,R2

MOV Re' -(RO) sSET UP RDDRESS

ST (RO) + *MOVE RO TO NEXT RDDRESS

157 (RO)+

MOV R2, (RO) :SET NEXT ADDRESS
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EXERCISER MRcYIl 2707220 01-0CT-76 14:08 PARGE 256
OF SECTION 2
ggg Re,R0 +SET RO PCINTING 7O DATA
oLl
00200 ST dc(e) ; (R0)=000000, CC=0100
BEQ .Y
HLT
5CC
172776 S3C ¥-2(e) : (R0)=177777, CC=1001
BCC S8c7
BvS SBCY
BM] .4
SBL7:  HLT
SCC
LC
000002 ASL 82(2) s (R0’=177776, CC=1001
BCC ASL?
BVS RSLY
BNI .4
RSL?: BT
ccC
00002 DEC 82(2) s (RD)=177775, CC=1000
BCS DEC?
BVS DEC?
BNl .4
DEC7: HLY
SEV
177776 ASR 8-2(2) : (R0)=177776, CC=1001
BCC ASR?
BVS ASR?7
BMI .4
ASR7: HLT
, CLC
SEV
{77776 ROR 8-2(2) : (R0)=077777, CC=0000
BLOS ROR? +BRANCH IF C OR Z IS SET
BVS ROR?
BPL .44
ROR7: HLT
SEV
000002 NEG 82(2) ; (R0)=100001, CC=1001
B8CC NEG?7
BVS NEG?
i) .4
NEG7: HMLT
CLN
177776 SWAB d-2(2) : (R0)=000600, CC=1000
gﬁ? SfﬁB?

SWAB7: HLT
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DIGKCG  11/40-11-45 CPU EXERCISER MACY1l 27(732) 01-0CT-76 14:08 PRGE 257
DCOKCS. P11 STRRT OF SECTION @
3955
356 014342 000262 SEV
3957 QJy344 00S172 000002 COM 22(2) : (R0)=177177, CC=1001
3359 14350 183332 BCC CoM?
€3 UivS2 102401 BVS COM?
3360 014354 100401 BM] +4
3%} 014356 104400 com?: LT
39{:5"3E 014360 000372 000002 SWAB  32(2) : (R0)=077776, CC=1000
3964 014364 100401 BM] .44
3%57955 014366 104400 HL
3557 014370 000277 558
3968 014372 00SS72 177776 ADC 3-2(2) : (R0)=077777, CC=0000
3%9 0I4376 103402 BCS ADC?
3970 014400 102401 BVS ADC?
3971 014402 100001 BPL +4
3972 0144084 104400 ADC?:  HLT
397433 014406 005272 0COCOR INC 32(°) - (R0)=100000, CC=1010
3975 Qiwle 102001 BvC INC7
3976 0I44IN 100401 BM] +4
3977 01w41p 104400 ING?:  HLT
3'37*3“E 14420 000257 cee
3980 01ws22 006172 177776 ROL 3-2(2) : (R0)=000000, CC=011l
3981 Olu426 103002 BCC ROL7
3962 01w430 10200] BVC ROL7
3883 0l 001401 BEQ +4
3984 OIWM3N 104400 ROL7: HLT
3985 0i443 104000 SCOPE
395;7EEE : CHECK UNARY BYTE OPS USING RODRESS MODE 7
35388 (QI4440 005720 iST (RO)+
3985 OIvw42 005210 INC (RO) WORD OLLOMING Ustf? CONTAINS ADDRESS
2990 O1%444 005740 3 -(RD) oroooevre RO POINTS TO DATA WORD
299] Q4446 005010 CLR (am :PRESET m
3992 0i¥450 010701 MOV PC,R :SET SCOPE
3993 ‘NOTE: 82(2) nsrsksnces THE 0DD'BYTE, AND a—a 2) REFERENCES THE EVEN BYTE.
. 3995 04452 000263 +SEC!SEV +SET C AND V
39% OIv54 105672 000002 SBCB ~  &2(R) : (R0)=177400, CC=1001
3997 81«450 163003 BCC gecm
| 3998 0lw462 102402 BVS BCB?
3999 OfydbN 001401 BEQ 5887
| 4000 014466 100401 BH1 i
| 4001 OIW7D 104400 SBCB7: HLT
‘ mm 0IWN72 000277 5CC +SET CONDITION CODES
1 4O(4 OIWN7¥ 10S572 .77776 RDCB  9-2(2) :1R0)=177401, cC=0000
4005 0I4500 103403 _BCS ADCB?
| 4006 014502 102402 BVS ADCB?
4007 DI4S04 001401 BEG RDCB?
u008 014506 100001 BPL L+
| <009 OIN510 104400 ADCB?: HLT
|

S

————— ———— —
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1-40-11-4S CPU EXERCISER

START OF SECTION 2
177776

0000G2

177776

177776

177776

z

5

177776

RAR

177776

— LN
83

MRCYL1 27(732)

COMB?: HL

RORB7: HLT

INCB7: HLY

DECB7: MWLT

ASLB7: HLY

ASRB7: HLY

NEGB7: HLT

ROLB7: HL

01-0CT-76 14:08 PAGE 258

¢-2(g)
comMg?
comg?
.44

: (R0)=177776, CC=1001

; CLERR CARRY
; (R0)=07777€, CC=0011

; (R0)=100376, CC=1011
; (R0)=100375, CC=1001

; (R0)=00037S, CC=0111

R0)=000376, CC=1001

; (R0)=000376, CC=0100

; (RO)=00374, CC=1001

) , CC=100!
)=000376, CC=100
) , CC=100
)=000000, CC=0100

¢
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DCOKCGE  11/40-1145 CPU EXERCISER MACY1l 27(732) O01-0CT-76 14:08 PAGE 59
DCOKCG. P11 START OF SECTION 2

4067 0IM 104y HLT

e TRL A e JpE

4070 +CHECK BINARY OPS USING ADDRESS MODE 0

NO71 014706 000277 5CC :SET CONDITION CODES
4072 014710 010700 MOV PC,RO +RO=PC, CC=X001
4073 014712 103002 8CC MOY0

NO74  OIN7IN 102401 BVS MOVQ

4075 014716 001001 BNE LY

N076 018720 104400 MOVO:  HLT

§078 014722 010002 MOV RO,R2 :R2=R0

4079 014724 00026 SEV SSET V

4080 014726 160002 SUB RO, R2 :R2=000000, €C=0100
408l 014730 103%02 BCS SUgo

082 014732 102401 BVS SUBO

4083 (.4734 001N BEQ e

NOSM 014736  10N400 SUBO: HLT

mDE!E 14 000244 cL2

4087 gm 010203 MOV R2,R3 :R2=R3=000000, €C=0100
4088 OIN7W§ 103401 BCS MOYOR

4089 014746 001401 BEQ 44

m«rran1 014750 104400 MOVOR: HLT

43R 0IN7S2 000257

4093 014754 000272 +SEVISEN :SET V 8 N

4094 014756 02020R CHP R2,R3 :R2=R3=000000, C€C=0100
4095 0i4760 103403 BCS CMP0

40% 014762 102402 BvS CMPO

4097 O1476M 001001 BNE CMPO

+098 01v766 100001 BPL Y

3:1133 014770 104400 CMPO:  HLT

410l 0IN772 010002 MOV RO,R2 - RO=R2

4102 014774 010203 MOV R2.R3 ;ag:na:na

4103 0l4776 060203 ADD R2.R3 :R3=2#R0

4104 015000 006302 ASL R2 :R2=2*R0

4105 015002 (020203 CMP R2,R3 :R2=R3=24R0

4106 015004 001401 BEQ .+

:igg 15006 104400 HLT -ERROR! CHECK ADD INSTRUCTION
4309 : THE FOLLOWING SUBTEST SHIFTS R BIT THROUGH R2 AND RS AND DOES A
4110 :BIT TEST (BIT) USING R2 AND RS.

411l 015010 00S002 CLR R2

412 015012 005202 INC R2

4113 015014 000402 B8R 28

4114 gxsm 006302 18 ASL R2

4iis 01 603583. BM] N§

4116 015022 01 2s: MOV R2,RS

4117 015024 000377 SCC

4118 815025 % BIT R2,RS :R2=RS

4119 015830 10 8CC 3¢

4j20 015032 102441 BVS 33

4121 01503 001370 BNE 1§

4122 015036 104400 38: HLT




DCOKCG  11-40-11/45 CPU EXERCISER MACYLl 27(732) 01-0CT-76 14:08 PAGE 260
DCOKCG.P11 STRRT OF SECTION 2
4123 015040 010205 4§: MOV R2,RS
yio4 015042 000257 ccC
4i2s 0150%4 030205 BIT R2,RS
4126 015046 100401 \ BM] .+
:{g; 015050 104400 HLT
N129 015052 CLR
4130 815054 55359% §CC
:fal oi 1 gés 91982
a8 313 18R% B BR2
4134 01506N 001001 ENE +
3{32 015066 10M400 BISO: HLT
4137 015070 010003 MOV RO,R3
4138 015072 000277 SCC
4139 01507M D002 cL2
4140 015076 ONO0O3 BIC RO,R3
4141 015100 103003 BCC B1L0
4i¥2 015102 102402 BVS BICO
4143 015104 001001 BNE BICO
4i44 015106 100001 BPL .44
mg 015110 104400 BICO: HLT
4147 015112 010004 MOV RO, RY
4148 015114 DOSIOM COM RY .
4149 015116 04000 BIC RO, RY -
4150 015120 00S10M con RY
4iS] 015122 020004 CMP RO, RY
4152 0I5124 001401 BEQ .+
3??3 015126 104400 HLT
4155 015130 010004 3 MOV RO, RY
4i56 015132 00S10M COM RY
4157 015134 010403 MOV RY,R3
4158 815133 050003 BIS RO 53
4159 015140 103001 ¥ BCC BIS
4160 015142 100401 § BMI L+
4161 O0IS1¥4 108400 + BISOR: HLT
4162 015146 005203 ' INC R3
4163 015150 001401 . BCu +y
4ied 015152 104400 HLT
4165 015154 010304 MOV R3,RY4 #  .R3=RY4=0
4 015123 ggg%pa COM R3 ‘R32177777
Nj67 0151 Gl SEC SSET C
4168 015162 006 M ROR RY :RY=100000
N16S 015164 ADD R3,RY :R3=177777 R4=077777, CC=0011
4170 815155 1 BCC ADDO
4171 015170 1 BVC ADDO
4172 015§72 00IN0) BEQ ADDO
4173 015174 100001 BPL . +4
4174 015 604400 ADDO: HLT
4175 015558 1gggg MOV PC,RO
4176 015202 02 CHP (RO)+, (RO)+
4177 015204 020007 CMP RO, PC
4178 015206 00140} BEG L 44
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DEGKCG  11/40-11/45 ;Pu EXERCISER MACY1l 27(732) O01-0CT-76 14:08 PAGE 26!l
DCOKCG. P11 START OF SECTION 2
:}gg 015210 104400 ° HLT
418l 015212 010700 MOV PC,RO
4] 15214 700 000010 ADD 810.RO
4] 1 MOV R ,hs
9] 1 CMP PC’R
4185 015324 001002 BNE cMPOA
4% d=g G A
4188 812533 ?3%480 ‘ CMPOR: KL
4189 015234 104000 SCOPE
i
4] - CHECK BINARY OPS USING ADDRESS MODE 1
4193 01523 000402 BR L+E sRESERVE TWO WORDS
4194 0J5240 000000 JWORD O :RESERVED FOR SOURCE DATA
N195 QIS242 000000 .WORD O +RESERVED FOR DESTINATION DATA
419 015244 01070M MOV PC,RY
4197 015246 0OS744 TST -(RY)
4198 015250 0OSO4M CLR -(R4) R4 POINTS TO DESTINATION DARTA
4199 015252 010403 MOV R4, R3
353? 015264 OO0SOM3 CLR -(R3) :R3 POINTS TO SOUCE DATR
N202 015256 00S113 coM (R3) s (R3)=177777
4o03 015260 005214 INC (RY) : (R4)=000001
4204 015262 000262 GEV SSET V
4205 015264 061314 ADD (R3), (RY) : (R3)=177777, (R4)=000000, CC=0101
Y 015266 103002 333 ADD1
4 015270 102401 ROD1
4208 015272 001401 BEQ e
35?3 015274 10M400 ADDL: HLT
4211 015276 000277 SCC
4212 015300 000250 CLN
4213 015302 021314 CHP (R3), (RY) : (R3)=177777, (R4)=000000, CC=1000
Y214 015304 103403 BCS CMP1
4215 015306 102402 BVS CMP1
4216 015310 00140} BEQ CMP1
N217 015312 100401 BMI )
:gig 0i53I4 104400 CMPl:  HLT
4220 015316 000277 SCC
4221 015320 000244 CL2
4222 016322 031314 BIT (R3), (RY) - (R3)=177777, (R4)=000000, CC=0101
4223 015324 103002 BCC BITI
4224 015326 102401 BVS BIT1
4225 015330 001401 BEQ .44
3559 015332 104400 BITI: HLT
4228 0123M 000277 SCC
4229 01533 0002YS *CLC!CL2
4230 015330 00SI1d COM (RY) s (R4)=177777
423] 016342 161314 SUB (R3), (RY) : (R3)=177777, (R4)=000000, CC=0100
4232 015344 103402 BCS SUB1
4233 01E346 102401 BVS SuBl
4234 015350 001401 BEQ L4




DCAKCG. P11
4235 015352
4236
4237 01S3SH
4238 01535k
4239 015260
Y40 015362
Y41 015364
Y42 015366
4243 015370
Youd 015372
Ye4S 015374
Y246 015376
447 015400
Yo4B8 015402
4249 0Q1S40M
4250
42S1 015406
4252 015410
4253 015412
4254 01541
4255 015416
4256
4527 015420
4258 015422
4259 01542
4260 015426
4261 0I1S430
42 015432
4263 01SH43M
Y264
4268 (015436
4ebb 015440
4267 015442
4268 01544
4269 015446
4270 015450
4271 015452
Y72 01545M
4273 015456
4274 015460
4275
4276 015462
4277 015464

! 4278 015466
4279 015470
N80 015472
Y281 015474
4282
4283 015476
4284 015500
4285 015502
4eg86 015504
4287
488 015506
4289 015510

4290 015512
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SUBL: HLT
CLRBE  (R3)
SWAB  (R3)
SEN
MOV (R3), (RY)
8PL .44
HLT
SWAB  (R4)
+SEC!SEV
BIS (R3), (RY)
8CC BIS1
BVS BIS]
BMI L+
BISl: HLT
BIC (R3), (RY)
BCC BICI
BVS BIC1
BMI .44
BICI: HLT
SEV
CHP (R3), (RY)
\ BCC  CMPLA
BVS CMPIA
BEQ CMPIR
BPL R
CMPIA: HLT
CLR (R3)
SEC
ROR (R3)
MOV (R3), (RY)
COoM (RY)
SUS (R3), (RY)
BCC SuBlA
BVC SUBIA
BMI ~ 4+
SUBIAR: HLT
5CC
Su8 (R3), (RY)
BLOS  SUBIA
ggs SUB1B
L . 4
SUBIB: HLT
MOV (R3), (RY)
BEQ MOV
BM] e
MOVI: HLT
ADD (R3), (RY)
BCC RDD1A
BVC ADDIA

: 23)=177400
 (R3)=000377

+ (R3)=(RY)=000377

s (R3)=000377, (R4)=177400
'SET C & V

: (R3)=000377, (R4)=177777,

; (R3)=000377, (RY)=177400,

sSET V
; (R3)=000377, (R4)=177400,

; (R3)=000000

00000
RY4)=100000
00000, (RY)=177777,

—O =

; (R3)=100008, (
sBRANCH IF C 0

; (R3)=100000, (R4)=100000,

; (R3)=100000, (R4)=000000,

CC=1001

CC=1001

CC=000!%

CC=1011

CC=0000

CC=1000

CC=011!

“»
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DCQKCG. P11 START OF SECTION 2

4291 015514 001001 BNE ADDIR

4232 015516 100001 8PL L+

:g 015520 104400 ADDIA: HLT

Y 1 13 COM s (R3)=077777

Y 81?35 8??514 MOV (Rg) (RY) : (R4)=077777 J
4297 015526 061314 ADD (R3)) (RY) : (R3)=077777, (R4)=177776, CC=1010
4298 015530 103402 BCS ADD18

4999 (015532 102001 BVC ADD1B

4300 01553 100401 BM] ot

Z%é 01553 104400 ADD1B: HLT

4303 0ISS40 De2714 000002 ADD %82, (RY)

4304 015544 005714 15T fn s CHECK FINAL RESULT
4305 015546 001401 BEQ

4306 015550 104400 HLT

:% 015552 104000 SCOPE

4309 CHECK BINARRY BYTE OPS USING ADDRESS MODE 1

4310 DI15554 000402 BR

4311 015556 000000 JMORD O

4312 015560 CWORD O

4313 015562 010705 MOV PC,RS

4314 015564 TST -(RS)

4315 015566 005045 CLR -(RS) : (RS )=000000

4316 015570 010502 MOV RS, R2

4317 015572 005042 CLR -(R2) : (R2)=000000

4318 015574 INC R2 :R2 POINTS T0 00D BYTE
3353 015576 105112 COMB  (R2) : (R2)=177400

4321 015600 000277 SCC

4322 015602 111215 MOVBE  (R2),(RS) - (R2)=177400, (RS)=000377, CC=1001
4323 0i5604 103005 BCC Moval

4324 015606 102404 BVS MOVB1

4325 015610 001403 6EQ MOVB1

4326 015612 100002 BPL NOVBI

4327 01iS614 105215 INGB  (RS) s CHECK RESULT

4328 015616 001401 BEQ .44

3% 015620 104400 MOVBl: HLT

4331 015622 106312 ASLB  (R2) :SHIFT (R2) UNTIL

4332 015624 102376 BVC =2 : (R2)=000000

4333 015626 106012 RORB  (R2) : (R2)=100000

4334 0i5630 105315 DECB  (RS) : (RS)=00377

4335 0i5632 108015 RORB  (RS) s (R5)=000177

4336 015634 006257 cCC -
4337 01563 121512 CMPB  (RS), (R2) : (R5)=000177, (R2)=100000, CC=1010
4338 015640 102001 BVC cmoBd

4339 015642 100401 BM] D44

::33? 015644 104400 CMPBl: HLT

4342 015646 CLR R3

4343 015650 00C261 SEC

4344 015652 006003 ROR R3 :R3=100000

4345 015654 050315 BIS (RS) : (R5)=100177

4346 01563 000273 +sec-ssv-stn :SET C,V, 8 N
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DCAKCG.P11 START OF SECTION 2

4347 015660 131215 B(T8 (Rgl (RS) : (R2)=100000, (RS)=100177, CC=C101

4348 81§gb2 103 BCC BI78!

434S 015664 102401 BVS BITBI

4350 015666 001401 BEQ C4Y

:325 015670 104400 BITBIl: HLT

4 15672 151215 ISB  (R2), (RS) : (R2)=100000, (R5)=100377, CC=1001

4354 81?574 1355&1 Scé BI1S8]

4355 015676 100401 8MI +4

ﬁ% 015700 104400 BISBl: HLT

J

4358 015702 141215 BICB  (R2), (RS) : (R2)=100000, (RS)=100177, CC=0001

4359 015704 1030 » 8CC gI1cel

4360 015706 001401 BEQ BICBI

4361 0157210 100001 BPL et

:3:‘3523 015712 104400 BICBl: HLT

4364 015714 106112 COMB  (R2) : (R2)=07740%, (RS)=100177

4365 015716 121215 CMPB  (R2},(RS)

4266 015720 001401 BEQ

33323 015722 104400 HLT

4369 015724 141512 BICB  (RS), (R2) : (R5)=100177, (R2)=000000, CC=C1C0

4370 015726 001002 BNE gi1cBla

4371 015730 105712 1ST8  (R2)

4372 015732 00140 BEQ .44

:3;3 015734 104400 BICBIA: HLT

4375 015736 000402 BR b nesenvs TWO WORDS FOR DATA

4376 015740 000000 JWORD 0 :SOURCE DATA

4377 015742 00CO00 JMORD O :DEST DATA

4378 015744 010705 MOV PC,RS

4379 015746 005745 15T -(RS)

4380 015750 105045 CLRB  -(RS) RS POINTS TO DEST 0DD BYTE

4381 015752 (010SOM4 MOV RS, RY4

4382 015754 105044 CLRB  -(RY) :R4 POINTS TO DEST EVEN BYTE

4383 015756 010403 MOV RY,R3

4384 015760 105043 CLRB  -(R3) :R3 POINTS TO SOURCE ODD BYTE

4385 015762 010302 MOV R3,R2

333; 015764 105042 CLRB  -iR2) -R2 POINTS TO SOURCE EVEN BYTE

4388 : COMMENTS RRE LEAST SIGNIFICANT 4 BITS OF BYTES POINTED TO BY R2,R3

4389 ‘R4, AND RS RESPECTIVELY AND THE REMAINING BITS RRE 0’S.

4390 015766 000261 SEC -SE1 CRRRY

439] : (R2), (R3), (RY), (RS)

4332 015770 106112 ROLB  (R2) : 0001, 6000, 0000, 0000

4393 015772 111214 MOVB  (R2), (RY) ,0001,0000,0001.0000

4394 015774 106112 ROLB  (R2) :0010, 0000, 6001 , 0000

4395 015776 111213 MOVB  (R2),(R3) 0060 8818,0001,0000

439 016000 106112 ROLB  (R2) 10,0001 , 0000

4397 016002 111315 MOVB  (R3), (RS) :0100, 0010, 0001 , GO1G

4398 01600M 106112 ROLB  (R2) : 1000, 0010, 0001,0010

4399 016006 106113 ROLB  (R3) + 1000, 0100, 60010010

44§00 016010 151215 BISB  (R2),(RS) +1000,0100.0001, 1010

4401 016012 131512 BITB  (RS).(R2) :1000,0100,3001 , 1010

4402 016014 001526 BEQ 8IN1
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BINIL:

; CHECK BINARY WORD OPS USING RDD
MOV R4, RS

RDDe:

CMP2:

BIS2:

SuBe:

HLT
SCOPE

MOV
MOV
ccC
SEV
RDD
BCC
BVS
BEQ
HLY

KO7

14:08 PAGE 265
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s-1, (R2)

-(RS), 8l
CMP2
CMP2
.44
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44

(R2)+, -(R5)
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;SET DESTINARTION REGISTER

: (R2)=177777, (RS)=000000, CC=010!
;SET.-V

; (RS)=000000, CC=1001

; (R2)=177777,(R5)=177777,CC=1001

; (R2)=177777, (RS)=000000, CC=0100
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DCGKCG.PLL START OF SECTION 2

Y459 016172 0QOSH4R NEG -(R2) ,tag)zoooaog

4460 018179 005115 COM (RS) t (R§)=17777¢

Y61 016176 000277 SCC

4462 016200 000250 CLN

463 016202 042225 BIC (R2)+, (RS)+ : (R2)=000001, (RS)=177776, CC=1001

4464 01258: 103003 BCC BIC2 .

4465 01 102402 BvS BIC2

Y466 016210 001401 BEQ BIC2

4467 016212 100401 BMI _ 44

::Eg 016214 104400 BIC2: HLT

4470 016216 012742 125252 MOV $125252, -(R2)

4471 016222 012245 MOV (R2)+,-LRS)

4472 016224 00SI125 COM (RS)+ : (R5)=052525

4473 016226 000262 SEV

474 016230 034245 BIT -(R2),-(RS5) ; (R2)=125252, (R5)=052525, CC=0101

Y475 016232 103002 BCC BIT2

4476 016234 102401 BVS BIT2

4427 016236 001401 BEQ 44

:m;g 016240 104400 BIT2: HLT

Y480 0l6242 000262 SEV

yuot (O1eo44 0S2225 BIS (R2)+, (RG)+ : (R2)=125252, (RS)=177777, CC=1001

w82 016246 103002 BCC BIS2A

4483 016250 102401 BVS BIS2A

4484 016252 100401 BMI L+

3:35 016254 104400 BIS2A: HLT

4487 0162SH 042745 125252 BIC 125252, -(RS)  ; (RS)=052525

4488 016262 005125 COM (RS)+ : (R5)=125262

4489 016264 024245 cMP -(R2),-(RS)

4490 Q016266 001401 BEQ .44

3:35 016270 104400 HLT

4493 pl16272 005012 CLR (R2)

4494 016274 005129 COM (R2)+ : (R2)=177777

4495 016276 162742 000001 SUB 81, -(R2) :(R21=177776, CC=1000

4496 016302 103402 8CS suBaa

4497 (016304 102401 BVS SUB2A

4498 (016306 100401 BMI "4

4499 016310 104400 SUB2A: HLT

4500 015312 10400C SCOPE

4502 O0I6314 010702 MOV PC,R2 s GET CURRENT PC

4503 016316 010205 MOV R2 RS :MOVE TO RS

4504 016320 124245 18: CMPB  -(R2),-(RS) s COMPARE ALL PREVIOUS MEMORY ADDRESSES

4S50S 016322 001401 BEQ pth

4506 016324 104400 HLT s ERROR!

4507 016326 020237 001010 CHP R2, J$FRSTAD s CHECK FOR LOW LIMIT

4508 016332 001372 BNE 18

:ggg 016334 104000 . SCOPE

4511 :CHECK BINARY BYTE OPS USING RDDRESS MODES 2 & M.

L4512 016336 000402 BR 46 ;RESERVE_TWO WORDS

4513 016340 000000 .WORD O + SOURCE DATA

4514 016342 0000C0 JWORD O *DESTINATION DATA
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DCKEG. P11

4518
4516
4517
4518
4519
4520
4521

016344
016346

6250

To T T
Ragulniy

16414

g1e440
gle442
016446
016452
016454
016460
016464
016466

01647G
Die47e
016474

016506

016510
01eSle
016514

START OF SECTION 2

010703
005743

01060S
005745

114046

020003
001404
104400
104000

010003
112743
112743
010304
112744
112744
001401
104400

152324
100401
104400

122324
103402
102001
100001
104400

000261
134344
103002

000200
000377

000177
000000

MO7

;FIRST CHECK AUTO_INCREMENT/DECREMENT
MoV K3,R0

BINB:

CMPB2:

MOV PC,R3
TST -(R3)
0 )
MOV RO.R2
DEC R
MOV SP, RY
MOV SP RS
TST =(RS)
MOVB  -(RO),-(SP)
CMP RS, SP
BNE BINB
CMP Re, RO
BNE BINB
CMPB  (RO)+, (SP)+
CMP M, 5P
BNE BINB
CMP RO,R3
8NE BINB
BISB  -(SP),-(RD)
CMP RS, SP
BNE BINB
CMP Re, RO
BNE BIkB
BICB  (5P)+, (RO)+
CMP R4, SP
BNE BINB
CMP RO, R3
BEQ . +4
HLT
SCOPE
MOV RO,R3
Move 200, -(R3)
MOVB  8377.-(R3)
MOV R3,RY
MOVB #1797, -(R4)
MOVB 80, -lR¥)
BEQ .+
HLT
BISB (R3)+, (RY)+
BM] 44
HLT
CMPB  (R3)+, (RY)+
BCS CMPB2
BVC CMPB2
BPL L4
HLT
SEC
BITB  -(R3),-(RH)
BCC BITB2

; (R3)=100377

; (R4)=077400

: (R3)=100377, (R4)=077777
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DCAKCG. P11 START OF SECTION 2

ys?l 016516 102401 8vS BITB2

4572 016520 001401 BED L4Y4

:g;a 016522 104%00 BITB2: HLT

4575 016524 00024M cLZ

4576 016626 144344 BICB  -(R3),-(RY) : 1R3)=100377, (R4)=077400

4577 815530 00140 azo .44

4578 016532 10440

:gég 016534 104000 scops

4581 -CHECK BINARY WORD OPS USING ADDRESS MODES 3 & 5.

NE82 016536 000404 B8R 2§ :RESERVE SPACE FOR DATA nno nnonsssss

4583 016540 000000 JWORD O :CONTAINS ADDRESS OF SOURCE

4S84 016542 000000 JWORD O :CONTAINS ADDRESS OF DEST onrn

4585 (016544 000000 "WORD O s CONTAINS SOURCE DRTA

4586 Q16546 000000 WORD O :CONTAINS DEST DATA

4587 016550 010701 2%: MOV PC,RI

4588 016552 010100 MOV RI'RD :SET SCOPE PTR

4589 016554 024040 CMP -(R0),-(RO) :RDJUST RO

4590 0186556 010005 MOV RO, RS *RS POINTS TO DEST DATA

491 Q16560 024545 CMP -(R5),-(R5) :SUB 4 FROM RS

4532 Q16562 010015 MJV RO, (R5) ‘RS POINTS TO ADDRESS OF DEST DRTA

4593 (016564 010502 MOV RS, R2

4594 016566 010004 MOV RO’ RY :R4 POINTS TO DEST DRTA

4595 016570 005740 ST -(RD)

4536 016572 010003 MOV RO,R3 :R3 POINTS TO SOURCE DATA

4597 016574 010042 MOV RO’ -(R2) tR2 POINTS TO ADDRESS OF SOURCE DATA

4598 016576 005012 CLR (R3) :PRESET SOURCE DATA

:ggg 016600 005014 cLR (RY) PRESET DEST DATA

4601 016602 000277 SCC

4602 016604 000244 cLZ

4603 016606 163235 SUB 3(R2)+,3(RS)+  : (R3)=000000, (R4)=000000, CC=0100

y604 016610 103402 BCS SUB3

4605 016612 102401 BVS SUB3

4506 016614 001401 ' BEQ L+

3%85 016616 104400 SUB3: HLT

4609 016620 0S2752 100000 31s #$100000, 3-(R2) ,(Ra) 100000

461C 0Dleba4 062755 00000I ADD 81,3-(RS) : (R4)=000001 J\

4611 016630 163235 SU3 3(R2)+,3(RS)+ ; (R3)=100000, (R4)=100001, CC=1011 !

4612 016632 103002 3CC SUB3A

4613 016634 102001 EVC SUB3A

4614 016636 100401 BMI L +4

32{2 016640 104400 SUB3A: HLT

4617 016642 0OSYI4 NSG (RY) s (R4)=077777

4618 O0ibb44 035255 BiT 3-(R2),3-(RS)  ;(R3)=100000, (R4)=077777

4619 016646 001401 BeG L+

4620 016650 104400 HLT

4621 O0l66Se 023235 CMF 2(R2)4,3(RS)+

4622 016654 102401 Bv LY

4623 0i66SE 104400 HL )

4624 0166EQ 00S1S2 COM ¥-(R2)

4625 01666&E 000257 CCe ,

4626 016664 063255 ADD S{R2)+,3- (RS)
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RDD3
. o4

8-(R2),3(RS)+
BIC3

-4

§-(RS)
J(R2)+,d(RS)+
.44

8

X
[]

o)

o

=
LLWRS

&

(N
1

;RS
:SUB 2 FROM

« (R3)=077777, (R4)=100000

12077777
3=0

(RY
(R3:=077777, (R4)=077777

; CHECK BégRRY BYTE OPS USING RDDRESS MGDES 3 8 S.

SPRCE FOR RDDRESSES & DATA

RESERVE
CONTRINS RDORESS OF SOURCE DATA (EVEN BYTE)
;:CONTAINS ADDRESS OF SOURCE DATA (ODD BYTE)
CONTRINS RDORESS OF DEST DATA (EVEN BYTE)
;CONTRINS RDORESS OF DEST DATA (ODD BYTE)

-

:CONTAINS SOURCE DATA
sCONTRINS DEST DATA

;RO=AODRESS OF DEST DATA

R3
;R3 POINTS TO ADDRESS OF DEST DRTA
;00D BYTE
sEVEN BYTE

;RO=RDORESS OF SOURCE DATA
SBDPSINES TO RDDRESS OF SOURCE DATA

:EVEN BYTE

;SET CRRRY
: SOURCE DRTA=100001
;DEST DATR=000600

;ERROR! MOV DOES RFFECT C BIT IN PSK
; CHECK DEST DARTA

;ERROR! INCORRECT RESULT
s POINT R4 BACK YO EVEN BYTE

:DEST DATA=100601
:CHECK RESULT

;ERROR! INCORRECT DEST DRTR AFTER BISB
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BiTB
BNE

Bl1B
BNE
HLT

MPB
BNE

co8

01-0CT-76 14:08 PARGE 270

S(RY)+ J(R3)+
BITB3
3-(R4Y),d(RJ)+
.4

d(RY)+ 3-(R3)
CMPB3
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MARCY1l 27(?32) 01-0CT-76 14:08 PRGE 27!

CMPB

3(RY)+, - (R3)
BEQ e

HLT
SCOPE

CMPB3:

; CHECK BINARY OPS USING ADDRESS MODE &
8R +6 ;RESERVE TWO LOCRTIONS

SOATA: .WORD O :RESERVED FOR SOURCE DATA
ODATR: .WORD O :RESERVED FOR DESTINATION DATR
MOV 38FACTOR,R2 :GET RELOCATION FRCTOR AND USE RS AN
MOV R2,RS : INDEX VALUE TO POINT TO DATR
CLR oohrncsx PRESET DESTINATION onrn
MOV SOATA(2) -THIS ROUTSINE PUT A 1 BIT INTO EVERY
18: BIS ohrn(a) DOATA(S) -OTHER BIT POSITION IN THE DEST-
ASL SDATA(2) : INATION ADDRESS (52525)
SEE §garn(a)
EEE osasa* S, DDATA(S) ;CHECK RESULT
HLT -ERROR! INCORRECT RESULT
MOV 8-1,SDATA(2)
BIC pDAYAR(S), SOATA(2) : SOURCE DATR=125252
gég SDATA(2) | DDATA(S)
HT ERROR' BIT INST FAILED
ASL DDATA(S) : DDATR=126252
CMP sonm(a) DDATA(S!
BEQ
gkz -ERROR! CMP INST FAILED
SDATA(2), DDATA(S)
BCC ADD6
BVC RDDG
BPL o
RADCH: HLT
SDATA(2) . SDATR=52524
SUB SDATA(2),DDATA(S)
BCS SUB6
&0 |+q
SUBG: HLT
MOVB  8377,RO :R0=177777 (MOVB “R EXTENDS SIGN)
MOV RO,SORTA(2)
MOV 8-} . DDATA(S)
SUB oon?a(s;
BEQ
HLT
18: RDD sonrn(E),oonTn(S)
ASL SDRTA(2)
CoM SDATA(2)
BIT sonrn(a),oontn(S)
BEQ
HLT

- e i At
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DOKCG 11-40-11-45 CPU EXERCICSER
DCOKCG.PL! START OF SECTION ¢
4247 0i7334 (008! L7074
4788 017340 026265 017074 C17078
4749 017346 00140l
4750 017350 104400
4751 017252 026200 017074
4782 017356 001352
4773 017360 104000
Y754
4755
4756
4757
4758
4759 017362 013702 001004
4760 017366 (1020M
4761 017370 010803
4762 017372 905203
J7Ed Q1797 D00sk]
4785 01;353 8?g;22 125252 017524
4766 017406 112763 17712S 017524
4767 gl?ﬂlﬂ 818254 017524 017526
4768 012422 ¥ 125128 017526
4769 01N0 136263 017524 017524
4770 017436 001401
:;;é 017440 104400
4773 O17¥42 146264 017524 017728
4774 017450 103401
4775 0I7y4Se 104400
4776 017454 126364 017S5e4 017526
! 4777 Q017462 001401
:;;g 017464 104400
¢ 4780 Q017466 146365 017524 (017526
| 4781 017474 126265 017524 017526
| 4782 017502 001401
1 :;ga 017804 104400
. 4785 017506 185564 01726 017526
4786 01751M 1401
4787 017516 104400
3;33 017520 104000
4790 017522 000406
4791 01754 000000
4792 017526 000000
| 4793
4794
4795
479% 017530 000000
I 4797 81 000000
4798 (01l 000000
4799 017536 000000
. 4800
4g01 017540 010700
4802 017542 024040

MACYLL 27(732) 01-0CT-76 14:08 PAGE 272
CUM  SDRTA()
CNP  SDATA(2),DDATA(S)
BEQ .44
HLT
CMP  SDATA(2),RO
BNE 1S
SCOPE

: CHECK BINARY BYTE OPS USING SS MODE &

*NOTE: SDATAB(2), AND DDRTAB(YMREFERENCE EVEN BYTE OF SOURCE & DEST DATA
:AND SDATARB(3), AND DDATARB(S) €JFERENCE 00D BYTE OF SOURCE 8 DEST DATA

MOV aorncroa R2 ;GET_INDEX VALUE
MOV R2, R4 :R2 FOR SOURCE EVEN BYTE INDEX, R4 FOR
MOV RY,R3 :DEST ODD BYTE, R3 FOR SOURCE EVEN
INC R3’ RND RS FOR DEST 00D BYTE
MOV R3,RS
SEC :GET CRRRY
MOV 125252, SDATAB(2)
MOVB 8177125 SDATAB(3) :SOURCE DRTR = 052652
MOV SDATAB(2) , DOATAB(Y4)
BIS 2125125, DORTAB(Y) :DEST DATR = 177777
gga sonme(é) SDATARB(3)

BITBL: HLT
géga SDQTQB(E),DDRTRB(H)
HLT -ERROR MOV,BIS,BIT:BIC DO NOT AFFECT 'C’
CMPB sonmaca) DDATABLY)
BEQ
HLT
BICB  SDATAB(3),DDATAB(S)
CMPB somna(a) ' DDATAB(S)
BEQ
HLT
BITB  DDATRB(S),DDATAB(Y)
BEQ et
HLT
SCOPE
BR uB? :RESERVE TWO WORDS

SDATAB: .WORD DO RESERVED FOR SOURCE DATA

DOATAB: .WORD O aesmvso FOR DEST DATR

-CHE-K BINARY WORD OPS USING ADDRESS MODE 7

:R2=RODRESS OF SOURCE DATR, AND R3= ADDRESS OF DEST DATA

88IN7: .WORD O -CONTAINS ADDRESS OF SGURCE DATA
DBIN?: .WORD :CONTAING ADDRESS OF DEST DATA

0
JMORD O s CONTAINS SOURCE DATA
JMORD O :CONTRINS DEST DATA
UB?: MOV PC,RO
CMP -(RD), -(RO)




!
DCQKCG 11-40-11-45 CPU EXERCISER

DCOKCG.PLI STRRT OF SECTION e
:gga 0{759“ OOUS
d6s 817288 Qionis
4806 017552 010203
4807 OI7ESM 043
4808 017556 010013
4809
4810 017560 1
4811 017562 012777 100000 177740
48l2 017570 017777 177734 17773M
4813 017576 103001
48i4 017600 100401
4815 017602 104400
4816 017604 006377 177722
4817 017610 102001
4818 017612 001401
:gég 017614 104400
4621 017616 027777 177706 177708
4822 017624 103402
4823 017626 102401
4824 017630 100401
:ggg 017632 104400
N827 017634 167777 177670 177670
4828 017642 103003
4829 017644 102002
4830 017646 001401
4831 017650 100401
4832 017652 104400
48 017654 177650
4= 817560 SE?;;; 177644 177644
Y8x 017666 103003
N837 017670 102002
4838 817572 001401
4839 017674 100001
:g:? 017676 104400
4842 017700 QM7777 177624 [77624
4843 017706 001401
4844 017710 104400
4896 017712 057777 177612 177612
4847 017720 100401
:g:g 017722 104400
4850 017724 027777 177600 177600
4851 017732 001401
4852 017734 104400
4853 017736 104000
HESM
4857 017740 005000
4858 017742 00S067 000072

MARCYLl 27(732)

MoV
cHp
MOV
MOY
CMP
MOV

SEC
MOV
MOV
BCC
BM]
HLY
ASL
BvC
BEQ
HLT

MOV?:

CMP7:

SuUB?:

BIS
BM]
HLT
cHe
BEQ
SCOPE

SO HISCELL
NONE OF

C R

FO8

01-0CT-76 14:08 PARGE 273

-(ha) -(R2)
(R2)

Ra R3

-(RO),-(R3)

RO, (R3)

8100000, 3SBIN?
3SBIN?, SDBIN?
"
aoaxn7

+4

s SOURCE DATA = 100000
:DEST DATA = 100000

; ORST DATA = 00CCC3

ggg;N7,DDBIN7 ; (R2)=1000C0, (R3)=000000

cHp7
.+4
§58IN7,30BIN7  ; (R2)=100000, (R3)=100000

SUB?
SUB

gSBIN? ; ( 140000
ggg;ﬂ?,iDBIN7 3 140000, (R3)=040000

ADD?
ADD?
.44

3§EIN7,BDBIN7 ; (R2)=140000, (R3)=000000
3§§IN7,0DBIN7 ; (R2)=140000, (R3)=140000
Mg |

9SBIN7, wDBIN?
.4

OUS OPERATION INVOLVING THE PC
HESE ERRTIONS SHOULD RFFECT THE PC

1!
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DCIKCG 11/40-11
OCAKCG.PL]

017746
017750
17752

saaaagﬁ

w2

L

e

s

ot Pt Pt s P

& ERREEE ERERRR
f Sa2kBR  RERER

Pt P Pt Pt Pt st Puo-v Puma

R
o
£
o

b

PgFEX R?ICER

010707
120707
030707

010700

JBeE

12703
10304
140304

022704
001401
104400

00SoQ4
150304

8%
—a
[—y
[¥a L)
o

3
[y
o
[—y
[ on )

00s432
00S436

020112
001004

125252

125000

0os442
002104

GO8

MRCYL1 27(732) 01-0CT-76 14:08 PAGE 274

MOV PC,PC
o
% e .
PC
(RO),PC
axra (RO)'PC
ADD Pe

80P
CHP 8 AFTOR, PC
BITBE  @FALTOR,PC

NOP
; THE NEXT TWO INSTRUCTION CAUSE THE PROGRAM TO JUMP TO THE UNRELOCARTED
:CODE AND TO RETURN ON THE FOLLOWING INST (IF THE CODE IS RELOCATED)
SuB J8FRCTOR, PC ; JUMPS TO UNRELOCATED CODE
RDD S8FACTOR, PC :RETURNS

NOP
CMP -(5P),PC
BITB  (SP)+.PC
CMP 18,pPC’
SUB 18’ PC
BIC 18 PC
s BR L+ :BRANCH OVER 1S
SCOPE
MOV PC,R2
ADD 812, R2
v sReCOC, PC -CO RELOCATE PROGRAM CODE

RELe2: .WORD O
; 2000222222222 LAST ADDRESS OF CODE TO BE RELOCATED 22222222222

SBYTL START OF SECTION 3
3333333333333 FggsgnﬂDDRESS T0 BE RE%gCRTED 333333333

REL3: MOV SGET
ST g ‘RO CONTAINS THE ADDRESS OF REL3
MOV RO, J#FRSTAD s SAVE
MOV 83, J8SECT :GET SECTION &

ISR PC. 98LDDISP :LORD DISPLAY GEG
MOV asbxsva REL33

MOV C,RD :GET CURRENT PC
SUB 'RO : SUBTRACT RELOCATION FACTOR
MOV Rn,asrncroa :SAVE RELOCATION FACTOR
MOV PC RI :SET NEW SCOPE PTR
:CHECK BINARY BYTE OPS usmc ADDRESS MODE 0
MOV 3125282, R3
MOV Ra,nq s R3=R4=126252
BICB  R3 :R3=125252, R4=125000
CMP i!éSUOO,RH s CHECK RESOLT
BEGQ )
HLT
CLR RY :R3=125252, R4=0
8ISB  R3,RY 'R3=125252, R4=000252




-

4315
4916
4917
4918

DCGKCG 11-40-11/45 CPU EXERCISER
DCGKCG.PL!

START OF SECTION 3
022704 Q0025¢

022704 000125

H

" MARCYLL 27(732)

CHP

BEQ -

LT -
N

BISB
INCB
BEQ

SCOPE

01-CoT=76  14:08 PAGE 275
~

'EEEvR“ :CHECK RESULT
R4, RY :RY4=177652
s1?7ssa RY :CHECK RESULT
8177525, RY

.4
RY -R4=177525
R4, RY *RY=000125
ués RY :CHECK nESULT
Ea ,RY :R3=125252, R4=000377
.44

; CHECK BINARY BYTE OPS USING ADDRESS MODE 7
BINB7 RE

SBINB?:

DBINB?7:

BINB7:

BR

. WORD
-HORD
OHORD
.WORD
-kORD
-WORD

MOV
cMP
MOV
MOV
INC

SERVE SPRCE FOR RDORESSES & DARTA
; CONTRINS RDORESS OF SOURCE EVEN BYTE

0 conrnxng ggDREss OF SOURCE 0DD BYTE
0 : CONTAI S5 OF DEST EVEN BYTE
0 conrnxng ADDRESS OF oesr 000 BYTE

0 :CONTRINS SOURCE DARTA

0 - :CONTAINS DEST DATA

PC,RO

-(RD), -(RO) RO = ADDRESS OF DEST DATA

53"3%533 ‘LORD RDDRES OF DEST EVEN BYTE DATA

-4tR0) -LOAD ADDRESS OF DEST 0DD BYTE DATA




4954
4955

{223
44958

DCaKCG.

Pll

020472

020500
020506
020512
020514

DCGKCG  11/40-11/45 CPU EXERCI
STRRT OF SECTI

005740
010060

005772

s
0

177770
177772
177772

000002
177774
177776

001004

177777
000377
020232
020242

020242
020242
020232

020232

020232

020242
020242

177400
020232
000200
020242

020242
020232

ER
N

MRCY11l 27(732)

108

01-0CT-76 14:08 PAGE 276

3
ST -(R0) +RO=ADDRESS OF SOURCE DATA
583 58”%9&59) :LORD ADDRESS OF SOURCE EVEN BYTE DATA
INC -6lR0) :LOAD ADDRESS OF SNURCE ODD BYTE DATA
CLR R2 :SET INDEX REGISTERS
MOV 82,R3 : 9SBINB7(2) ; 9SBINB?(3) REFERENCE EVEN 3
MOV -4, Ry :0DD BYTE SOURCE DATA; SDBINB7(4):aDBINB7(S)
MOV 8-2.RS :REFERENCE DEST EVENS'0DD BYTE OAtA
CLR (RO)+ :PRESET SOURCE DATA
CLR (RO) :PRESET DEST DATA
MOV J8FACTOR,-(SP) ;GET RELOCATION FACTOR
ADD (SP),R2 *AND ADD TO INDEX VALUES .
ACD (SP).R3
ADD (SP)’RY _
ADD (SP)4,RS
020232 MOVB  #-1,3SBINB7(3) ;SRC DATA = 177400
020232 BITB  #377,3SBINB7(2) :CHECK THAT EVEN BfTE WAS NOT RFFECTED
BEQ e :BY MOVB INSTRUCTION
HLT
020242 BISB  @SBINBZ(3),aDBINBZ(4)
INCB  9DBINB?(4) :CHECK THAT BIS SET ALL BITS
BEQ .44
HLT
DECB  JDBINB?(5) :DEST DATA = 177400
INC JDBINB7 (%) :DEST DATA = 177401
020242 CMPB  @SBINB7(3),3DBINA7(5)
BEG o
HLT
020242 BICB  SBINB7(3",30BINS?(S)
BEQ e
HLT
CLR8  JSBINB7(3) :SRC DATA = 000000
: THIS ROUTINE SETS ALL BITS IN THE SOURCE ODD BYTE BY BISING A BIT FROM
:THE DEST EVEN BYTE INTO THE SOURCE 0DD BYTE
020232 BIS7: BISB  QDBINB7(Y),dSBINB?(3)
ROL INB7(Y4)
BCC BIS?
020232 SEE nii?ﬂﬂO,iSBINB?(B) s CHECK RESULT
HLT ]
SWAB  @SBINB7(2) :SRC DATA = 000377
020242 MCV8  %200,0BINB?(S) ;DEST DATA = 100000
020232 BIC?: BICB  aDBINB?(S),3SBINB?(2)
RORS  JDBINB7(S)
BCC BIC?
15T 3SBINB7(2)




DCGKCG  11-40-11/45 CPU EXERCISER
DCKCG.PLL

5010
S011
S0la

i
1
{

12
S018
S019
S020
<0l
5022
5023
5024

888

S0es
S026
5027
5028
o029
5030
5031
S032
SO
S03S
5036
S037
5038
5039
5S040
SO4)
So4e
S043
SO44
SO4S
SQu?7
S048
SC49
S050
5051
5052
5053
SOSY
5055
5057
S0S8
5059
S060
S061
S06J
S064
S06S

020520
020522
020Sau

020t26
020532
020S40
020542

020546

START OF SECTION 3
001401
104400
104000

012702 0C000!
010703

005723
103%%
012737 020674 000004

063737 001004 0000CH
013737 000004 000010

137702 177775
105477 177773

16 000002
052766 000017 000002

000500
012737 0OSS40 000004
012737 00SS30 000010

MACYll 27(732)

ORERR:

BtQ
HLT
SCOPE

08

01-0CT-76 14:08 PRGE 277

LY

#1,Re
#C,R3
L +4
0

(R3)+
R3. (R3)
(R})

#18 USERRVEC

;LORD R2 wITH 00D #

;RgSERVS ?PRCE FOR A WORD
sWILL CONTAIN AN ODD ADDRESS
;STEP R3 TO POINT TO WORD ABOVE

; AND MRKE 0ODD
:SET ODD ANDRESS & RESERVED INSTRUCTION

S8FACTOR, JsERRVEL

JSERRVEC, JSRESVEC

R2, (R2)
R2, (R2)+
-(R2)
(R2)

(R2)
(R2)+,R2
-(R2),R2
#-(R2),R2
d(R2)+
J(R3)+,R2
d(R3)+
d(R3)+
#-(R3)
J.+1,R2
4.1

4]

82, (SP)
81?,2(5P)

$STKPTR, SP

$ERPRT, JBERRVEC ;RE

;7O TRAP TO 1§ BELOW
;SET ALL CC’S

:NOTE: MAY BE RESERVED

;ADJUST RETURN PC
;SET CONDITION CODES ON RETURN

;RESET STACK PTR
SET TIME OUT VECTOR

SRESERR, JWRESVEC




n
[y

DCGKCG.P1!

8066
5067
5068
S069 0°0732
5070 02073
5J71 020740
5072 2
5073 020744
S07¢ 020746
5075 020750
S076
€077
5078 020754
5G2 (020756
5080 020760
5081 020762
5082
5083 020764
c084 020766
S08S 020770
S086 020772
5087 020774
5088 020776
5089 021000
090 021002
S091 021006
S0S2 021010
5093 021012
S04 021014
5098 021016
50% 021020
2098 051059
209 05100%
Si00 Ge1030
Si0l 021032
5102
S103 (021034
ciy 021036
5105 021040
5106 021042
S107 021044
5108 021046
S109 021050
S110 021052
S111 021064
S1i2 021056
5113 021060

! G114 021062
5115 021064
5116 021066
5117 021070
c118
5118
5120
1

S
353

010703
000401
000000

DCOKCG 11/40-11-45 CPU EXERCISER
START OF SECTION 3

0caooiz2

000022

MRCYL1 27(732)

KO8

01-0CT-76 14:08 PARGE 278

; CHECK JMP INSTRUCTIONS

JMPL:

JMP3:

1S:

es:

JMPY:

18:

PC,RO

#12,R0 :SET ADDRESS FOR JMP INST
ST €C’S

(RO)
L +s

. : JMP INST JUMPS HERE
IMPL
IMP1
Jnﬁl
.4

:ERROR! INCORRECT CC’S AFTER JMP

gg 03 :SET INDICATOR
L +4 :RESERVE WORD FOR JMP ADDRESS
0 :CONTRINS ADDRESS FOR JMP INST
(R3)+
R3, (R3)
R3'RO
agékéna) s (R3) IS JMP ADORESS
aiga)+ -JUMP TO ADDRESS CONTAINED IN R3
éaq : COMPLEMENT INDICATOR
R2 :CHECK INDICATOR
JMP3 -
(RO)+
quna : CHECK AUTO-INC R3
R2 :SET INDICATOR
PC,RY :SET UP JMP REGISTER
T:,RU :SET UP CHECK REGISTER
gg : COMPLEMENT INDICATOR
(R4)+, (RY4)+
(RY)+ :R4=JMP ADDRESS
-(RY) :USE R4 RS ADDRESS
R2 :CHECK INDICATOR
JMPY
(RO)+, (RO)+
REQRH :CHECK RUTO-DEC RY
PC,R3
.+ :RESERVE WORD FOR J> ADDRESS
0 s CONTRINS JUMP ADDRESS




11-40-11-45 CPU EXERCISER
START OF SECTION 3

PIEKG

DCAKCG. Pll
§le2 021100
5125 021102
Slev 021104
gl12€ 021110
5129 0ellle
127 02lilM
5128 021116
S129 021120
S§130 021122
5131 02lleM
5132 0elled
€133 021130
S134 Q21132
SI35 02lIN
5136
S137 02113%
€138 021140
S139 021142
SI40 Q21livN
Si41 021150
Si42 021152
SI43 021154
SI4y4
SI4§ (21156
Sl46 021164
S147 021172
8148 021174
S149 021176
5150 021200
8181 021204
152 021206
8183 021210
6154 (Q2i21¢
155 Q021214
5156
€157
168 021216
£159 Q(c2l2e2
160 021226
Si6l 021230
162 021232
163 021234
S164 021236
5165 (21240
ci6b 0e2leve
S167 Q021246
Si68 (021250
169 021252
170 021254
S171 021256
5172 02126l
5173 021262
S17y 021264
€175 021266
£176 0e2ie7e
€177 021274

05723
1031
062723

005202
001401
104400

012767

020405

000016

177770

021174
001004

000000

001004

021236

000020
cooole2

MACY11 27(732)

c%:

33:
4s:

JMPE .

1%:

29%:
3%:

JMPE:

19:
23
79%:
3%:

JMP?7:

157
MOV
RDC
MoV

BR

COoM
B8R

JHP
INC
BNE
1ST
cMP

BEQ
HLT

SCOPE

01-0CT-76 [4:08 PAGE 279

(R3)+

R3, (R3)
216, (R3)+
R3, R0

:CHECK JSR INSTRUCTIONS

JSRTST: M

es:
39:

J#FACTOR,RS

3%, R
RS, R2

RS, (R2)
R2

JSR]
§FACTOR, RS
JSR]
JSRIA
RS

JSR1
J5R1
JSR1
J5R1

R2

¢S, RY

(5P, Ry
R4, R

; LORD CHECK REGISTER

§ VIR 1S ABOVE
ICATOR

;JUMP TO
s CHECK IN

; CHECK AUTO-DEC R3

; COMPLEMENT INDICATOR

; SET UP JMP_ADDRESS

: ADD RELOCRTION FACTOR
$GO TO JMP_ 37§ INST

s COMPLEMENT INDICATOR
:G0_TO CHECK ROUTINE

s JMP_TO 1§ ABOVE VIR 7§
: CONTAINS JMP_ADDRESS
:CHECK INDICATOR

; GET RELOCATION FACTOR
:FORM DEST ADRS

:ADD RELOCATION FACTOR
:PRESET CC'S

;GO_TO 3§ VIA Re

:CHECK INDICATOR

:R2_SHOULD=0

iCHECK THAT RTS RS RESTORED RS

;EXIT TO SCOPE
sRETURN_FROM SUBROUTINE
:CHECK THAT JSR DID NOT

; AFFECT CC'S

; CLERR INDICATOR
:GET UNRELOCATED RETURN ADDRESS
:ADD RELOCATION FACTOR (OLD RS)

s CHECK THAT OLD RS WAS PLACED ON THE




DCAKCG 11-40-11-45 CPU EXERCISER
START OF SECTION 3

DCAKCG. P11

RALOVCBIBIRR2ER2S

ducnniunuiniidnuuninininiuinion
Ve
N

Gy
Sttt
RRERREEERR RRRRRRRRRRRERESRERRESRS 8

RORORIRH!
—o384

021276
1300

St ot et Pt Pt P Pt Pt Pt o P

£

Gt s Pt Pt Pt Peih Pt Pt Pt it Pt Ppomets e P -

SRERZRBANY FERERGHE

021416

001765
104400

013704
0

104400

000401
000408sS
010700
004767
100407
104400

001004
021330

02134¢

021334

001004

02141e

177770

MACYLll 27(732)

BEQ
JSRi: HLT
JSRIA: MOV
CLR
MOV
RDD
MOV
MOV
ADD
BR
. WORD
JSR
INC
BNE
BR
49%: COM

RTS
cs: MOV

JSR3: HLT
JSR3AR: MOV

33: HLY
4s: BCC

JSRY:  HLT

JSRY4A: BR
19:
cs: MOV

MO8_

01-0CT-76 14:08 PAGE 280

c$

J8FACTOR, RY
RO

$1% RS
R4, RS

RS R2

858, (RS)
R4, (RS)
23

0
RY4,(RS)+
RO

JSR3
JSR3A

RO

q
#3%,R3
(5P}, R3
R4, R3
TSR3
(R2)+
4§

JWFACTOR, RY
RY, RS

PC.R3

2%

4§

(R3)+, (RI)+
R4, -(R3)

JSRYA
JSRY

:STACK, 3 THAT NEW RS CONTAINS RETURN PC
:ERROR! ABOVE

;GET RELOCATION FACTOR
; SET INDICATOR

;SET UP JSR DEFERRED ADRS

; (RG)=DEST ADRS
!RESERVE WORD FOR ADDRESS

: CONTAINS DEST ADRS FOR JSR
:JSR 10 58 VIA 18 ABOVE
!CHECK INDICATOR

; COMPLEMENT INDICATOR

;RETURN FROM SUBROUTINE

; GET UNRELOCATED RETURN ADDRESS
;ADD RELOCATION FACTOR (OLD RY)

: CHECK AUTO-INC RS
:60 T0 RTS
*ERROR ABOVE

;GO TO 2%

; GET UNRELOCATED RETURN ADDRESS
;ADD RELOCATION FACTOR (OLD RY)
;CHEEKNEEQ;qCQLCULﬂTED RETURN

’




DCQKCG
DCGKCG.

853

11/40-11-45 CPU EXERCISER
START OF SECTION 3

Pl
051468
021470
021472
02

021600

bt et et e
o £NNO

85

Pt Pt Pont st Pt Pt Pt Pt o Pt

b32

R RRRKRE KRRRRK

825012

001401

104000

012705
010746
062716
012625
005000
052740

011015

104400
012002

012715
012745
010746
062716
022626
001036

603

000020
000040

000200

000357
000144

000200
002736

177762

140000

030000
010000

030000

MRCY1l 27(732)
38: CMP
CMP

JSReA: SCOPE

NO8

01-0CT-76 14:08 PAGE 281

(RO)+, (RO) 4
RO, (SP) :CHECK THAT RETURN ADDRESS IS ON THE
.44 S ACK

:SET N
PC

; CHECK _IOT TRAP (RAND ROLB/ASLB)
s THIS TEST CHECKS THAT THE PSW IS CORRECT AFTER THE IOT AND THAT THE
: 'NEW'PSW (FROM IOTVEC+2) IS CORRECT.

toTTsT: MOV
MOV

ADD
MoV
CLR

108: HLT
1%: MOV

2s: BIC

38: BIS

4% CLR

uxor Egsns :SET RG=RDDRESS OF IOTVECTOR
uxé- "(SP)

;LORD IOT TRAP VECTOR

;SET PRIORITY LEVEL 4 IN PSW
sPSW=X XXX X00 001 1X1 000

(gP)+ (RS)+
#PRTYM, -(R0O)

(RO), (RS) *SET IOTVEC+2=PSW ABOVE
(RS) | RY :SAVE IN RY
8PRTY7+17, (RO)
$PRTY3+2Z, RD) :PSW=X XXX X00 001 1X1 00O
(RO)+,R3’ 'R3 = PSW RBOVE
R3, -(R0O)
:ERROR! IOT FAILED TO TRAP
(RO)+,R2 :GET PSW AFTER 10T TRAP
*NOTE: RO=0
$PRTYY, (RS) :RESTORE IOTVEC+2
o TYPE . -(RS) :AND IOTVEC
C.-(SP) FORM PC OF 108 ABOVE
0105- (SP)
ég;)+ {SP)+ :CHECK RETURN PC ON STACK
é g;n,na :CHECK SAVED PSW
5%“ ,R3 :BRANCH TO 3% IF IN USER MODE
:BRANCH TO 28 IF IN SUPER MODE
RE RY :CHECK PSW AFTER 10T
995
8PUM, R4 :CLERR PREV MCDE BITS
upsn R4 :SET PREV SUPER MODE
RY :CHECK PSW AFTER IOT
995
4y$
8PUM, R4 SET PREV USER MODE
R2.RY :CHECK PSW RFTER 10T
99§
R2




r-._ —— p——— —— — o ———

CoomCE 11 43-11 95 JPL EXERCICER MACYIL 27.T22) 01-0CT-7& 14:08 PAGE 282
DCORCG. Pl STRRT OF SECTION 3
5290 (021650 106100 RULB R) :ROTATE RO
€29: 0OcleSe 102376 BvC =2 :UNTIL V SETS (RO=200)
s.a‘;aEE E gxssu 106300 ASLB RO :SHIFT SHOULD SET CARRY
SO B216S6 10300N BCC 9%
€395 021660 102003 BVC 99¢
52% 021662 001002 BNE 95§
6297 02lee4 005700 TST RO
S298 (021666 O001N0! BEQ .44 E
§59¢ 021670 104400 938:  HLT :ERROR! ROL/ASL FAIBED TO SET
5300 :CC'S PROPERLY (IF R2=0) OR IN-
£301 :CORRECT PSW RFTER I0T (IF R2 NOT 0)
§302 021672 000340 BIC 8PRTY?, RY
§303 021676 010437 177776 MOV P4,38PSW sRESTORE PSW
S304 021702 012706 000SO0 MOV sstkPTR, SP -RESTORE STACK PTR
Eﬁ 021706 1 SCOPE
5307 ‘ : CHECK EMT TRAP SEQUENCE
€308 021710 00S0D0O CLP RO
£379 021712 01074 NOV PC,-(SP)
S310 021714 062716 000030 ADD sEFTI=. . (SP)
5311 021720 012637 000030 MOV (SP)+, SEEMTVEC
£312 naxr?g 000262 SEV :SET V
5313 02! 013737 177776 000032 MOV 38PSH, SEEMTVEC+2 "RETAIN CURRENT PSW ON TRAP
|  S3IN 0217 000265 +SE24SEC
£315 021736 104000 EMT - TRAP TQ EMTY
| 5316 021740 001433 8EQ ENTIC GO T0 EMTIC
5317 021742 104400 HLT :ERROR! INCORRECT CC'S WERE SET ON RETURN
G318 017w 102027 ENTL: BVC EMTIB : V' SHOULD'VE SET ON EMT TRAP
- 6319 02174 105100 COM8 RO :R0=000377,CC’5=1001
| 5320 021750 105500 ADCB RO : RO=000000, CC* 5=0101
€321 021752 106000 RORE RO :R0=000200,CC' S=1010
5322 021754 102023 BVC ENTIB
1 5323 (021756 100022 BPL EMTIB
. S3M4 021760 000257 ccC )
5325 (21762 ms»og NE RO +R0O=000200,CC’S=1010
I €326 0217eM 10201 BVC EMTIB
€327 021766 100016 BPL EMTIB
€328 021770 000242 CLV :CLERR V"
8329 021772 000261 SEC (AND SET 'C'
€330 021774 105300 DECB RO :R0=000177,CC"S=0011
6331 021776 102012 BVC EMTIB
5332 022000 10091 BMI EMTIB
5333 (22002 0002 CLV :CLEAR 'V’
63 022008 105200 INB RO :RG=000200, CC’S=1011
€33 (022006 103006 BCC EMT1B
533 022010 102005 BVC EMTIB
£337 %13 00004 BPL ENT1B
£338 14 2 CLV :CLERR 'V’
. 5339 16 106200 RSRB RO 'SHIFT RO UNTIL 'V’ CLERRS
L S0 | 102776 BVS =2
. 6341 022002 00OMO] BR "4y
EM2 02204 104400 EMTIB: HLT : ERROR!
| 643 (22026 000002 RTI sEXIT WITH RU=000377
E3¥4 022020 105500 EMTIC: ADCB RO : R0=000000
. €346 022032 103003 8CC EMTID

—— e
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HLT=EMT
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BNE EMTID
RO

ST
559 .44

MOV 8SCOPER, J8EMTVEC :RESTORE EMT TO SCOPE
gégps REMTVEL +2

;REDEFINE HLT
MOV aurnngggc,ansnrvsc ;SET EMT (HLT) TRAP VECTOR

MOV PC, - (
ADD sTRAP1-. , (SP)

MOV (SP)+, astrRAPVEC

SEN :SE1 N

MOV 33PSH, I8 TRAPVEC+2 sRETAIN CURRENT PSW ON TRAP
SEC :SET CARRY

MOV PC,RO

SEZ :SET Z BIT

TRAP :TRAP T0 TRAPI

BCS 44

KT

BEQ L4

HLT

BR TRAP1C

% 44 N BIT GOT SET ON TRAP

RDD #4,R0

CMP RO, (SP) -CHECK LOW BYTE OF RETURN PC ON
BEQ .+4 s STACK

HLT

CHPB  =(SP),=(5P)

BIT (SP)+,(SP)+

RTI :RETURN TO INST FOLLOWING TRAP (1%)
MOV STRAPVEC+2,R2 :RESTORE VECTORS

MOV 8PRTY?, (R2}

MOV 8.HLT,~(R2)

CLR -(R2)

MOV $SCOPER, -(R2)

HLT=TRAP -RESTURE HLT TO A TRAP INST

MOV PC,R2

ADD 012,R2

MOV ansf.oc,Pc G0 RELOCATE PROGRAM CODE

REL33: _.WORD
; 3333333333333 LAST RDORESS OF CODE TO BE RELOCATED 33333333333

MOV PC,RI ;SET SCOPE POINTER
ngg IHLOIOPT.CP ;BRANCH IF 11/40 OR 11,45

Re( 4
MOV SRTI, JURTI! sSET '’ TRAP RETURN TQ RTI
IMP 8TTYCHK :JUMP IF 11-05 OR 11720

.SBTTL START OF SECTION 4
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DCOKCG STRRT OF SECTION 4
% - YHYYHYYHYH4YY nnsr noonzss TO BE RELOCRTED YUY YSY
S403 022242 010700 RELY: MOV GET PC
SNON Q222 g ST -ch ) RO CONTAINS THE RDDRESS OF RELY
S90S gsaa% 010637 001010 MOV RO, aurnsmo : SAVE
S406 012737 OCOOOM 005442 MOV 84 G#SECT :SET SECTION
S4Q? 004737 00SN32 JSR PC 9sLDDISP :L0RD DISPLAY GES
5408 .. 013767 005436 001370 MOV o8DISPLY, RELYM
5409 010700 MOV pc,nn :GET CURRENT P
Sy10 022374 162700 022274 SUB 8. RO s SUBTRACT RELOCQTION rncron
5411 022300 010037 00ICOMN MOV RO, 98FACTOR : SAVE RELOCRTION mc
gig 02304 010701 MOV PC.RI] :SET NEW SCOPE P
SY1Y . CHECK STACK OVERFLOW
E415 013767 177776 000332 OVFLW: MOV 28PSW, 78 :SAVE STATUS IN 7$ BELOW
S4w1k 022314 005037 177776 CLR 8PS ;SET KERNEL MODE
6417 Q22 004737 002676 JSR PC,8CLRTBIT  :GO CLEAR '1' BIT IF SET
SN18 02234 0S2737 000340 177776 BIS 8PRTY7, J8PSW  :SET PRIORITY LEVEL 7 T0 BLOCK CLOCK
S419 (22332 010746 MOV PC,-(SP) :PUSH CURRENT PC omo STACK
420 (22334 062716 000146 ADD scd-. T (sSP) :FORM RDDRESS OF 2§ BELOW
S42l 02240 011637 MOV (SP),d8ERRVEC  >SET ERROR VECT on
Sug2 [223W4 012737 000340 00000 MOV 8340 JSERRVEC+2 ;SET PRIORITY LEVEL 7 ON TRAP
S423 00232 013727 000016 MOV assPtveC+2, (PC)+’ GAVE CONTENTS OF BPT VECTOR +2
G424 022356 000000 428 LHORD O
S4S 022360 062716 000100 ADD 8418-28,(SP)  ;FORM RDDRESS OF 41 BELOW
5426 02236M 0lee37 00001 MOV (SP)+, 9BPTVEC ;SET BPT TRRP VECTOR TO 41§
sszaag 022370 012737 000340 000016 MOV 8340, JeBPTVEC+2 '
G429 022376 012703 000376 MOV $376,R3
5430 022402 010313 MOV R3, (R3) :LOAD 376 INTO RDDRESS 376
Su3l 022404 010306 MOV R3.SP *SET STACK PTR AT BOUNDARY
SN2 022406 032767 140000 000232 BIT ouh,n :CHECK IF ENTERED TEST IN KERNEL
553";5-.3 022414 001015 BNE :MODE. BRANCH IF NOT IN KERNEL
5435 : THE BELOW INSTRUCTIONS SHOULD NOT CAUSE AN OVERFLOW TRAP
S43% 022416 005716 15T (SP) :BECAUSE TST IS A NON MODIFYING INST
€437 (22420 021666 177776 CMP (SP),=2(SP) :S0 IS COMPARE
£438 022424 012656 MOV (5p)4,3-(SP)  BECAUSE OF ADDRESS MODE S
S439 022426 05-636 000000 BIS 9(5P) 3(SP)+  :BECRUSE OF ADDRESS MODE 3
Cu40 022432 04676 000000 BIS -(5P) . 3(5P) BECAUSE OF RDODRESS MODE 7
S441 02243 CLR Sp
SH42 022440 013766 020000 020000 MOV 3320000, 20000(SP)
gm - B22446 BR 38 :BRANCH OVER NON KERNEL MODE TESTS
| 448 -NOTE: NO OVEFLOW TRAP WILL OCCUR IF NOT IN KERNEL MODE!!?
Cy4b 022450 156737 000173 177777 ls: BISB 7s+z acpsuu -RESTORE MODE BITS IN PSW
| G447 (22456 012706 000376 MOY *SET STACK PTR
| 5448 (22462 0l66%e 177776 MOV -acsﬁ) -(SP)  ;SHOULD NOT TRAP
| 549 051616 BIS SP).(QP
E450 022470 06l6bb 177776 A0D (sp) -2(SP)
| SyS] (Oe247M 106037 177777 CLRB  g#PSH+] :SET KERNEL MODE
€452 (022500 000451 BR bS EXIT TEST
| 5545543 . ERROR senvxcs ROUTINE
| ©BN55 022502 81 2s: (SP)+,R0 :SAVE PC OF INSTRUCTION THRT TRAPPED
E4Sh  (0e250M 1%902“ nov (5P)+'R2 s SAVE PSW
€457 022506 012706 000500 MOV sSTKPER, 5P :8ET STACK PTR
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HLT ;ERROR! AN INSTRUCTION THAT WAS NOT

:SUPPOESED TO TRAP TRAPPED
:RO_CONTAINS PC, R2 CONTRINS PSW

BR 6% EXIT TEST
; THE BELOW INSTRUCTIONS WILL CQUQE R STRCK OVERFLOW
:STACK PTR_IS AT 376

RDD a48-25, sERRVEC ;SET ERROR VECTOR TO 4§

MOV R3, SP :SET STACK PTR AT 376
MOVB  8].R2
CLR RO’
CLR (SP) SETS BIT O IN RO
ASL R2 :SHIFT INDICATOR BIT
INCB  (SP)+ :SETS BIT 1 IN RO
ASL R2
RDD PC,-(SP) -SETS BIT 2 IN RO
ASL R2
BPT -SETS BIT 3 IN RO
ASL R2
ﬂéf pc 408 +SETS BIT 4 IN RO
BIS sp -2(SP) :SETS BIT 5 IN RO
BR g’
- PROGRAM WILL TRAP HERE ON OVERFLOW TRAP
4s: BIS R2,R0 :SET nppnopnxnrs BIT IN RO
RT1 *RETURN FROM T
4yos:  BIS $1000, R0 :SET IND THAT JSR WAS EXECUTED
RIS PC
418: Eﬁ’ $400,R0 :SET IND THAT BPT WAS EXECUTED
.CHECK THAT ABOVE 1~snucrxous DID TRAP
&s: MOV $STKPTR :SET STACK PTR
CMP 81477, Rb :EACH msmucnon SET A BIT IN RO
BEQ .44 :RO= 147
HLT
-EXIT ROUTINE
gs: MOV BKPTR, SP .SET KERNEL STACK PTR

MOV 88PTVEC+2, 38BPTVEC
MOV 42§, JSBPTVEC+2

MOV (PC)+,-(SP) H OLD PSW ONTO STACK
78: JMORD O conrnxns SAVED PSW

MOV PC,=-(SP) :PUSH CURRENT PC ONTO STACK

29? 86, (SP) SROD OFFSET

MOV 8STKPTR, SP :SET STACK PTR

MOV SERPRY, 88ERRVEC ;RESET TINE OUT VECTOR
gggps SRTI,bERRVEC+? '

. CHECK THAT ALL Reseavso INSTRUCTIONS TRAP :TO LOCATION
RESTRP: MOV sGET
RDD acrhcroa,aa

10)
RODRESS OF RESERVED INSTRUCTION TABLE
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DLOKCG 11/90-11 45 CPU EXERCISER MACY1l 27(732) 01-0CT-76 14:08 PRGE 286
DCaKCG. P11 STARY OF SECTION
SSi4 022712 132737 000040 000767 BiTB  40,380PT.CP+] cnzcx IF 1145 FLOATING POINT IS AVAIL.
6515 022720 001402 BEQ 46 BRANCH IF NOT AVAILABLE
g516 022722 005067 000110 CLR 508 :SET TABLE TERMINATOR AT GROUP 7
§§17 355753 737 8 2764 000010 MOV 848 JWRESVEC  :SET RESERVED INSTRUCTION TRAP
18 ? 737 081004 000010 ADD asrhc TOR, 8RESVEL
€519 02272 012203 18: MOV (R2)+ R3’ GET FIRST Rssenvso INSTRUCTION
€520 022744 001437 8EQ 78 0 TERMINATES THE TRBLE
S52] 022746 012204 MOV (R2)+ . RY :GET LAST RESERVED INSTRUCTION IN GROUP
§522 022750 010317 2%- MOV R3, (P{) EXECUTE RESERVED INSTRUCTION
§523 022752 000000 3 JHORD O :CONTRINS RESERVED INSTRUCTION
554 gga-sw 1044 HLT :ERROR! INSTRUCTION IN R3
€506 (02275 1044 HLT :(28) ABOVE FAILED TO CAUSE A
ESo6 022760 104400 HLT :RESERVED INSTRUCTION TRAP
2258 55 i Bov  eal
an 16 022776 4§: MOV 8413, (SP) :RDJUST RETURN PC
€529 (22770 053715 001004 ADD 3sFALTOR, (SP)  ;TO RETURN TO 41§
5530 ggzmm RTI RETURN TO 41§
5531 020304 418:  CMP R3, R4 *HAS GROUP OF RESERVED INSTRUCTIONS
§532 (023000 001760 BEQ 18 :BEEN EXECUTED
6533 023002 005203 ING R3 mcnsnem THIS RESERVED INSTRUCTION
S 023004 000761 BR 28 TO NEXT ONE AND EXECUTE
6535 - TABLE or 11,40, 11745 RESERVED IRSTRUCTIONS (O reammrss THE TABLE)
553 023006 000007 5S: ;GROUP
6537 (023010 000077 77
c538 023012 000210 210 caoup 2
€539 02014 000227 227
E540 023016 007000 7000 caoup 3
SS4l 023020 007777 7777 2.
5542 023022 (075040 75040 : GROUP 4
5543 023024 076777 76777 s
S5y 023026 106400 106400 :GROUP S
So4S 023030 106477 106477 :o.
cS4p (023032 106700 106700 :GROUP b
S5N7 0230M 107777 107777 ; -
SS48 (23036 170000 508: 170000  GROYP 7 FLOATING POINT
Eo49 (23080 177777 177777 INSTRUCTIONS
ssgssg 023042 (000000 0 o TERMINATES THE TA3LE
6552 (23044 012737 00S530 000010 78: MOV SRESERR, JSRESVEC :RESTORE RESERVED TRAP
6553 023052 104000 SCOPE
% ;tc:L Ch THAT ALL BITS IN THE PROCESSER STATUS WORD (PSW) CAN BE SET AND
5557 (23054 105737 000770 PSWCHK : :rsra J8MMON +IF MEM MGMT IS ON SKIP THIS TEST
6558 (23060 001072 BNE ys
6559 (2306 0.3767 177776 0001NM MOV awsu 38 }SAVE_STATUS
5560 023070 005037 177776 CLR asP :CLEAR MODE BITS IN PSW
6561 023074 004737 002676 JSR PC aucmen GO CLEAR T’ BIT IF SET
€562 023100 013746 000016 MOV IBITVEC+?, -(spi
6563 023104 012704 177776 MOV 8PSW, RY :LORD ADDRESS OF PSW INTO R4
656N 023110 0006250 CLN
5565 %ma 005714 151 (RY) -cmcx THAT PSW WAS CLEARED
5566 114 001401 BEQ e
€567 (23116 104400 HLT ERROR' Psu FRILED TO CLEAR
€568 023120 113700 000766 MOVB  28OPT.CP,RO :GET CP TYPE
€569 023124 016000 032664 MOV psweIt(ol, R0  ;GET BIT MASK FOR TEST RO=THOSE BITS IN
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THECES¥ N:IgH”CQN ?E SE;;E%%EEED
{BHARCH 17 ROT AuAILABLE

SET BITS 15- 12 IF MEM MGMT

;R2_= TEST BIT

:CHECK IF BIT CAN BE SET/CLEARED

;CHECK IF TEST WILL SET °'T’ BIT

el
SRTI, HITBITVEC+2 SET RT1 INTO RETURN
(R4) CLEAR PSW

SET R2_INTO PSH
:GET BIT
:CHECK THAT BIT WAS SET IN PSW

;ERRCR! BIT_IN R2 FRILED TO SET IN PSW
:CLEAR Z BIT

:CLEAR BIT IN PSW

:GET PSW RESULT

:BRANCH IF BIC ABOVE CLEARED BIT IN PSW
:ERROR! BIT IN R2 FAILED TO CLEAR IN PSW
:SHIFT TEST BIT

:BRANCH_IF ﬂ%L BITS NOT TESTED

CLEAR STATU
.RESTORE T BIT RETURN
usH ORYGINAL STATUS ON STACK
cournrns ORIGINAL PSM
:SET RETURN PC

;RETURN
:SAVE PSW IN RM

:SET PRIORITY LEVEL b
:GO CLEAR T’ BIT IF SET

géTS IN THE CURRENT ETRCK PTR_CAN BE SET/CLEARED

PTR

SET STACK PTR = -1

?TRTE ? ?ST THROUGH ALL BIT
:BIT POS
:SHOULD INCREMENT SP T0 O

; SAVE ERROR STACK PTR
SET STACK PTR FOR TRAP
: ERROR!

;RESTORE ORIGINAL STRCK PTR

; SAVE STRCK PTR

T PT.CP
B iR
BIS 0170000 RO
108: MOV R
18: BIT Re RO
SEQ 2§’
CLR S8TBITVEC+2
BIT Re, 820
BEQ
MOV
20%:  CLR
BIS Ra (RH)
MOV (R4) ,R3
CMP R2,73
BEQ .+
HLT
CL2
BIC R2, (RY)
MOV (R%),R3
BEQ 28
HLT
4 ¥ RASL R2
BCC 18
CLR (RY)
MOV (SP)+ ,acraxrvsc+é
MOV (PC)* =(SP)
33: MORD 0 . -
MOV PCZ-(SP)
ADD "6, (SP)
RTI
48 SCOPE
MOV J8PSW, RY
MOVE  $300, $8PSW
JSR PC, QbCLRTBIT
. CHECK THAT ALL
CHKSP: MOV R3
cCC
MOVB  #377,5P
18: ROR SP
BCS 18
INC SP
BEQ 2%
MOV SP,R2
MOV R3.SP
HLT
28: MOV R3,SP
. CHECK BYTE OPERATIONS USING THE STACK
SPCHK: MOV SP,RO
MOV RO'R3
CLR -(R3)
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132627
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012746
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172777
000377

177400

000377

000001
177401

177776

BUULUD

177776

000004

077776 177754

MRCYLL 27(732)

18: HLT

cs: HLT

38: HLT

4s: HLY

cS: HY

-CHECK THAT 'C’
(8IT: MOV
18: .WORD

es: ROC

HO9

0I1-0CT-76 14:08 PARGE 288

-(R3)
-{SP), (R}
8177400, (R3)

2R3

.+

(SP)+, 4377
4$

SP,.RO
44

; (SP) = 377
; CHECK THAT ONLY EVEN BYTE WAS AFFECTED

; CHECK AUTO-DEC

; CHECK RESULT
; CHECK AUTO-INC

. (R3)=2177777
s CHECK RESULT

;RESTORE ORIGINAL PSW TO STARCK

BIT SETS/CLEARS PROPERLY

8177776,(PC)+
PC,RO
#4 RO
(RO)+
=-(R0)

e$
8077776,18
.44

;LORD CONSTANT

;GET CURRENT PC

:POINT RO TO 1§ ABOVE
sRDD_'C’' BIT TO 18 ABOVE
+SHIFT 1S

{UNTIL 'V’ BIT SETS

s CHECK RESUL

;ERROR! INCORRECT RESULT IN 1§ RBOVE
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; RO=ADDRESS OF DATA

;CHECK THRT CONDITION CODES ARE SET PROPERLY WHEN A NUMBER (CURRENT PC)
:AND THAT NUMBER +1 ARE COMPARED, AND VICE VERSA.

iMPN: MOV PC,RO

MOV RO R2

INC R’

SCC

+CLC!CLN

CMP RO, R2

BCC 1%

BVS 13

BEQ 1%

BMI +4
18: HLT

St

CMPE Re,R0O

BCS cd

BvVS cS

BEQ c$

BPL +4
cs: HLT

sGET_CURRENT PC
:SAVE IN R2
sMAKE R2 = RO+l

;CLEARR C & N BITS

:COMPARE 8 WITH #+1

:CRRRY BIT SHOULD SET

:V BIT SHOULD CLEAR

12 BIT SHOULD CLEAR

;N BIT SHOULD SET

:ERROR! COMPARE 8 WITH #+1 FAILED TO
;SET CONDITION CODES IN PSW CORRECTLY

; SET CONDITION CJDES IN PSW
;COHPQRE $+41 WITH

,C 8IT SHOULD CLERR

V BIT SHOULD CLEAR

BIT SHOULD CLEAR

N BIT SHOLD CLERR

! COMPARE #+1 WITH 8 FAILED TO SET
CONDITION CODES IN PSW CORRECTLY

MN

;24 NOP (240) INSTRUCTIONS FOLLOW. THESE NOPS MAY
:BE CHANGED TO TEST COOE IF THE NEED ARISES. THE TEST CODE SHOULD
:BE POSIﬁégN INDEPENDENT AND SHOULD RUN WHEN RELOCATED BY THE PROGRRM.

NOP
NOP
NOP
NOP
NOP
NOP
NOP

MOV PC,Re
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5739
S748
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S747
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Yt
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023662

2702 000012
12707 00il5e

000000

001010
000005
00s432
005436

023716

001004,

1777277

00s442
00142

JO9
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RLD sle,Re
RELYY: MOV tRELOC PC ;GO RELOCATE PROGRAM CODE

.WORD 0
;9444944944444 LAST ADDRESS OF CODE TO BE RELOCATED 4444444444y

.SBTTL START OF SECTION S
sssssssssssss FI'.ST PODRESS TO BE RELOCATED 555555555
RELS: PC,RC GET PC
rsr (RG) RO CONTRINS THE RDDRESS OF RELS
MOV RO J4FRSTAD : SAVE

MOV 85, YMSECT ;SET SECTION
ISR PC’ 38LDDISP :LORD DISPLAY csc
MOV Js0ISPLY, RELSS
MOV PC,RO :GET CURRENT
SUB RO + SUBTRACT asLocnrxon FACTOR
MOV Ro,aorncron :SAVE RELOCATION FACTOR
MOV PC.RI :SET NEW SCOPE PTR
- CHECK EXTENDED INSTRUCTION SET (SXT, XOR, SOB, MARK, RTI/RTT)
EXTINST:CLR RO
SCC :PRESET CC’S
SXT RO JEXTEND SIGN (1) INTO RO
BCC SXT0 :CHECK RESULT CC’S
BVS SXT0
BEQ SXT0
BPL SXTO
INC RO :CHECK RESULT
BEQ .44
SXT0: HLT
MOV PC, RO
MOV RO.R2
MOV s-1 R3
COM R2
+CLV!ICLC :CLEAR C AND V BITS
XOR RO,R3 :R3 SHOULD CONTRIN COMPLEMENT OF RO
BCS XOR0 :CHECK THAT C WAS NOT AFFECTED
BVS XORO :AND THAT V WAS CLEARED
BEQ XOR0
CMP R2,R3 : CHECK RESULT
BEQ +4
XORO: HLT ;ERROR!  XOR FAILED
MOV PC,RO
CHP (Rb)+ (RO)+ :SET RODRESS REGISTER
BR . *RESERVE WORD ron rssr DATA
. WORD o - convn NS TEST DAT
18: ST RO *EXTEND SIGN OF nooREss INTO
SXT (RO) :ADDRESS (RO)=-1 IF MSB RO=1
CLR RS :OTHERWISE, (RO)=0
ggl qu *CHECK SIGM OF ADDRESS
COM R2 - COMPLEMENT CHECK REG IF NEG
CMP (RO}, R2 :CHECK RESULT OF SXT
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DCAKCG. P11 START OF SECTION S
S794 024034 001401 BEQ pn
g;gg 024036 104400 EXTl: HLT :ERROR!  SXT FAILED TO EXTEND SIGN PROPERLY
5797 (024040 012710 100000 MOV #100000, (RO)  ;PRESET DATA
6798 (024044 011002 MOV (ROJ,R2
5799 Qo408 000277 SCC PRESET CC'S
5800 024050 074210 XOR R2, (RD) :XOR 100000 WITH 100000 RESULT = 0
€801 024052 103007 BCC XOR1 :CHECK CC’S AFTER XOR
€802 024054 102406 BVS XOR1
€863 024056 001005 BNE XOR1
S80S 024060  1004ON BMI XOR1
€805 (024062 005710 1T (RD) :CHECK RESULT (D)
5806 024064 001002 BNE XOR1
5807 024066 005402 NEG k2 :CHECK THAT REG WRS NOT AFFECTED
5808 024070 102401 BVS Y
gggg 024072 104400 XORl: HLT
€811 024074 010702 MOV PC,R2
8812 024076 022222 CMP (R2)+, (R2)+ ]
€813 024100 000N0! BR SXTY - PRESERVE WORD FOR DRTA
€814 024102 000000 JWORD D :RESERVED FOR DATA
6815 (024108 0le722 125252 SXT4: MOV 8125252, (R2)-  ;PRESET DATA
5816 024110 006742 , SXT -(R2) :EXTEND SIGN
5817 O2v4112 074722 XOR PC, (R2)+
5818 024114 010700 MOV PC RO :GET PC
S819 024116 00S740 ST -(RD) :SUBTRACT 2 FROM PC
€820 024120 005100 COM RO sRO=RESULT OF XOR PC-1 ABAVE
€821 Oowlg2 074042 XOR RO, - (R2) :CHECK RESULT OF SXT AND XOR RBOVE
£822 0cMl24 001401 BEQ 44
gggg 024126 104400 XOR24: HLT -ERROR!  SXT 8 XOR ABOVE INCORRECT
€825 (29130 012704 000001 MOV 1. RY :SET RY
€896 0241M 006767 000060 SXT XOREA :PRESET DATA=0
€827 024140 074467 000Q0SH 28: XOR R4, XORBR
£828 (Qo4Iv4 100423 BMI XORG
€829 (24146 006304 ASL RY :SHIFT RY
€830 024150 102373 BVC 28 :UNTIL V SETS (R4=100000)
€831 Qe4152 100020 BPL XORG BRANCH IF 'N’ IS CLERR
€332 (24154 074467 000040 XOR RY, XORBA : XOR6R=177777
§833 024160 100015 BPL XOR6
€834 024162 074767 000032 XOR PC, XORBA :XOR PC WITH XORGR (177777)
6835 (024166 010767 000030 MOV PC, XOR6B :FORM PC AS USED IN XOR ABOVE
5836 024172 162767 000004 000022 SuB #4’ XOREB
6837 (0oM 167 000016 COM XOREB
€838 004 6767 000012 000006 CMP XOREB, XORER :XORBA SHOULD = COMPLEMENT OF PC
6839 (024212 001401 BEQ 44
ggag C24214 104400 XORb: HLT :ERROR! XOR TESTS ABOVE FAILED
gsag O24216 000M02 BR .46
SeYY 024220 000000 XORBA: .WORD O :CONTRINS DRTA USED BY TEST ABOVE
684S 024222 000000 XOR6B: .WORD O ‘
£846 /
5847
EB48 D2422d 012700 077777 MOV 8077777 R0 :SET SOURCE OPERAND FOR ADD .’)

SB49 024230 006767 177784 SXT XOR6R ; CLEAR XORER
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5850 0Og4e34 001004
5851 236 100403
Se32 024240 103u02
S853 024242 102401

gfes fasid 834t
5857 024250 012702 0000C!1

sfeg Beused Bijomd 1o

5860 024¢6e 006763 024220
€861 024266 001403
5862 024270 005267 1777c4
5863 024274 001401
S864 024276 104400

586h 024300 010703
5867 024302 000402
5868 024304 000000
5869 (024306 000000
5870 024310 005723
5871 024312 010304

000250

873 024316 006724
5874 (024320 0QINGL

5875 024322 104400

5877 024324 010467 177754
878 024330 000257

6879 (024332 (006733

SgB0 (024334 001401

881 024336 104400

£B82

883 024340 000270

006753
S885 (024344 100401
S886 024346 104400

Ses8 024350 012704 025252

5895 024370 020467 177712

6301 024404 006773 000002

€905 024414 074473 000002

MRCY11 27(73e)

BNE
Bnl
BCS
BvS

BR
SXT6: HLT

SXTER: HMLT

SXRA:  .WORD
SXRB:  .WORD

SXTe: HLT

SXT3: HLT

SXTS:  HLT

B
XOR3S: HLT

SXT7: HLT

LO9

01-0CT-76 14:08 PAGE 2%

SXTH
SxTe
SXT6
SXTb
.4

astngTOR R3

xoksnta)
SXT6A
XOR6A
preh

PC,R3
+b

0

C

(R3)+

R3,R4

(RY)+

.4

RY,SXRA

d(R3)+
.44

J=-(R3}
.44

8025252, RY4
sq La(R3)+

-(R3)
32(R3)
.Y

RY,32(R3)

;CHECK CC'S AFTER EXTENDING ZERQ’S

;ERROR! SXT FRILED

;SET DEST OPERAND FOR ADD
:L0AD INDEX REGISTER

RESULT OF ADD=100000
;EXTEND SIGN OF ADD ABOVE

;CHECK RESULT OF SXT
;E?ROR! SXT RBOVE FAILED TO EXTEND

.
’

; PRESERVE 2 WORDS FOR DATA
:RESERVED WORD FOR DATA
:RESERVED WORD FOR DATA

;R3 = RDDRESS OF SXRA
;CLEAR N BIT
:EXTEND ZEROS INTO SXRA

;ERROR!  SXT FRILED

; SXRA_= ADDRESS Of SXRB
:CLEAR CONDITION CODES
:EXTEND ZEROS INTO SXRB

; ERROR!

+SET N BIT

;EXTEND ONES INTO SXRB
: ERROR!

;R4 = 025252
sSXRB = 152525 (COMPLEMENT OF R4)

; SXRB REMRINS UNCHANGED
sCHECK CONDITION CODES

R4 = 152525
CHECK XOR

;ERROR! XOR FRILED

;R3 = RDDRESS OF SXkA-2
R N BIT

s CLEA

1SXRB = 0

;ERROR! SXT FRILED
;SXRB = RY
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DCOKCG  11-40-11/45 CPU EXERCICSER
START OF SECTION S

020473 000002
001401

DCAKCG<PLL
5 024420
907 Q244eM

/5908 024426
£909 024430
€310

Sqll
S9le
5913
S914
5915
53816

024432
024434

024436
024440
0oq442
D444y

024446
024450
024452

024454
024460
b2

02447¢

Q456
024566

104400
104000

005005
0004G7

00SC5H
05705
001401
104400

00S00S
006004
000467

012700
000277
001012
100011
102010

005702
001401
104400

012700
000401
104400
077002

000010

000100
000101

AN

000001

MACYll 27(732)

XOR?7:

+NOTE:

S0B10:

S0B9:

S0BC:
S0Bl1:

soB2:

S0B3:

S0BM:
S0BS:

— MO

01-0CT-76 14:08 PAGE 293

cMP R4, 32(R3)
8EQ

Y, s CHECK XOR

HLT ;ERROR!  XOR FRILED

SCOPE

DO NOT INSERT ANY CODE IN FOLLOWING SOB TESTS

SINCe IT TESTS THE MAXIMUM BRANCH WIDTH OF THE INSTRUCTION.

CLR RS ;CLEAR ERROR INDICATOR

BR SOBO BRANCH TO SOB TEST
CLR RY =0
ST RS cuecx ERROR INDICATOR
BEQ L4 :50B BRANCHED CORRECTLY
HET : ERROR!
CLR RS :CLEAR INDICATOR (RS)
ROR RY :ROTATE RIGHT R4
BR SOBS
MOV %10,R0 :R0=10
SCC :SET CONDITION CODES
BNE SOB2 :CHECK CONDITION CODES AFTER SOB
BPL 508 :S0B SHOULD NOT EFFECT THE
BVC S0B: s CONDITION CCOES.
BCC 5082
SOB RO, S0BI
BNE 5082 s CHECK conorr:on CODES AFTER
BPL 5082 :S0B FALLS THROU
BVC S0B2 :S0B SHOULD NOT Ertecr
BCC 5082 :CONDITION CODES.
75T RO :CHECK IF RO=0
BEG et
HLT : ERROR!
MOV #100,R2 -R2=100
MOV 101 RO SET CHECK REGISTER, RO=101
BEQ So8Y’ :CHECK CONDITION CODES AFTER
BMI 5084 :S0B BRANCH,
BVS S0BY4 :S0B SHOULD NOT EFFECT
BCS S0BY : CONDITION CODES.
DEC RO : DECREMENT CHECK REGISTER
gng 28952 s CHECK THAT SOB DECREMENTS

CCC ; SET CONDITION CODES BEFORE SOB

508 R2, 5083 :BRANCH TO SOB3 UNTIL Re=0
BEQ SOBY s CHECK CONDITION CODES RFTER
BMI SOBY *S0B FALLS THROUGH
ST R2 :CHECK IF R2=0
BEQ 44
HLT : ERROR!
MOV #1,R0 ;R0O=1
.44
HLY - ERROR!
508 RO, .-2 :S0B SHOULD NOT BRANCH




CCAKCG

DCAKCG.P

i1
11
02457

02457
024574

024576

024634
024636

024640
D2ue42
Q246

024b46
024650
024652

005700
001401
104400

012704
000403
00S20M
100403
104400

077404
104400

012703
077301
005703
001703
104400

005705

001401
104400

104400

/40-11-45 CPU EXERCICER
START OF SECTION S

100000

00oico

006405
000002

NO9

MRCYL1l 27(732)

15T RO
BEQ 44
HLT
SOBSA: MOV £100000, RY
B8R 13
3s: INC RY
BMI 2%
HLT
18: 508 RY, 3§
HLT
2%: MOV %100,R3
SOBb:  SOB R3 sb86
TST
BEQ soexo
S0B7: HLT

S0BE8:  TST RS

BEQ .44

RS
S08 R4, 5089
RY

01-0CT-76 14:08 PAGE 294

;CHECK IF RO=0 AFTER SOB
; ERROR!
; R4=100000

;R4=100000

iN BIT SHOULD BE SET
:ERROR! _ 'SOB DID NOT
: INCREMENT PROPERLY

;S0B SHOULD BRANCH
:ERROR! SOB DID NOT BRANCH

;R3=100
;USE SOB_TO BRANCH TO ITSELF
; CHECK IF R3=0

; ERROR!

; CHECK INDICATOR (RS)

s IF_SOB BRANCHES INCORRECTLY
:WHEN CHECKING MAX. BRANCH,

:RS WILL NOT BE CLEARED AT

: THIS POINT INDICATING AN ERROR.

;BRANCH IF SOB BRANCHES CORRECTLY
: ERROR?

; SET_INDICATOR (RS)
:TEST MAX. BRANCH OF SOB
iCHECK IF R4=0

; ERROR!

; CHECK _THAT MARK INSTRUCTION POPS OVER THE CORRECT # OF ARGUMENTS,RESTORES RS FR

; THE STRCK POINTER

MRKTST: MOV SP,R2
MOV PC,RS
MOV RS,R0
MoV RS, -(SP)
MOV PC,~-(SP)
MOV PC,-(5P)
MOV PC,-(SP)
MOV PC,-(SP)
MOV PC, -(SP)

MOV anhnx+s -(SP)
MOV SP, RS
JSR PC MRRKL

BR
MARK]l: RTS
LT

s THE STACK LOOKS LIKE THIS AFTER
}THE TSR INSTRUCTION
: -2(GP)= RO  THIS IS A
i -4(5P)= PC _ STRING
! -p(SP)= PC+2 OF
t-10(5P)= PCH4 FIVE
:=12(SP)= PC+6  DUMMY
:-14(5P)= PC+10 ARGUMENTS
t-16(5P)= MARK 5
:-20(SP)= PC PUSHED BY JSR

; ERROR! SHOUL.D BE DJuI™G MRRK S INST. Vo
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Diaxla.Pil STRRT OF SECTIIN &
6O18 024716 QO0NOT BR MARKCX
6019 024720 020602 CMP 5P R2
6020 024re2 001402 BEQ o6
6021 024724 104M00 HLT :ERRCR! SP NCT RETURNED TO FRCPER
6022 0o4ret 000403 BR MARKEX ' VALUE ‘BY MARK INSTRUCTION
6023 024730 020005 cmp RO, RS
6024 024732 501401 BEQ 44
6025 0OS4734 108400 HLT :ERROR! DID NOT RESTORE RS FRGM STRLK
6026 02473s 010206 MARKEX: MJV R2,SP :RESTORE SP

7 DoM7eC 104002 SCOPE

e.ua'aEE m/m TEST INSURES THAT CP DOES THE INSTRUCT1ON FOLLOWING
6030 RIT IF THE "T"BIT IS SET_IN THE PSW,BUT DOES HONOR
6031 wa TRAP IMMEDIRTELY IF IT EXECUTES AN'RTI
6032 .msmuc'zon SEQUENCE-RTT
6333 ;e8:  RIT :NO 'T' TRAP RFTER RTT
60N ; INC 80 - : R0=000001
6035 : :'T* TRRP TO 58 AFTER INC
6036 ;58:  Con RO 'R0=177776
6037 ; MQV SAVPSW,2(SP)  :CLEAR 'T’ BIT IN RETURN PSW
6G38 ; RTI :RETUR* TO INSTRUCTION FOLLOWING INC
6039 ; CMP SRTT, 28 : CHECK
6040 : ETC
6041
B2 : INSTRUGCTION SQUENCE-RTI
6043 :28:  RTI <*T' TRAP AFTER RTI
BN :S§:  CoM RO :R0=177777
BOMS : MOV SAVPSW,2(5P)  :CLEAR 'T' BIT IN RETURN PSW
6046 : RTI :RETURN TO INC INSTRUCTION
BON7 : INC RO : RO=000000
&g : (o, ggT ,28 s CHECK

|  B0S0 024742 013767 177776 DOOLGE RTTI: MOV 8PS, SAVPSH :SAVE PSW
6051 0247t0 032767 000020 000160 BIT 8T, SAYPSU :CHECK IF *T"BIT SET

. B0S2 024756 001176 BNE RTY2EX :BRANCH T0 EXIT
6053 0c4760 010746 1$ MOV PC -(sm :GET CURRENT PC
6054 024762 0E2716 000116 ADD 853-. . (sp) :FORM RELOCATED PC
E0SS 024766 012637 000014 MOV (SP)+. 98TBITVEC :LORD INTO TRAP VECTOR
605p 024772 016746 00DINGC MOV SAVPSW, - (SP) :GET CURRENT PSW

I

|

6 4

| ’
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DCxCG. P11 START OF SECTION § !
B0ST D2Yrch 011637 000016 MgV (SP},@8TBITVEC+2
6058 025002 082737 Q06340 17777 BIS  #PRTV7,3uPSW ;SET PRIORITY LEVEL 7
3

.
-.'.
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o-t-n---o-.-r-o-o—o-o-o—.—sv—
o d8IRR2EBK=S

OCOxCG. P11
6059 025010
6050 02501
6061 02501
6062 (025020
6063 025024
6064 (025026
BO&S
6085 025030
€067 025036
BOBY 025044
6069 025046
6070 (005062
6071 B25064
6072 (025058
6073 025060
6074
6075 025062
6076 025064
6077 025066
6078 025070
6079 025076
6080 025100
6081 005102
608 025110
6083 0251]
6084 (0051
6085 005126

| 603 0251
6087
6088 02SIM
6089 025136
6090
6091 025140
6092 025146
6093 (025150
60 025154
B0% 05160
0% 0051
6097 025166
5098 (025170
6099 025172
025176
025200
025202
025206

z

R

025236

:

:

8
N

EBE}_
8

3

T

000360
0000086

000340
000006

177776

177756

144000

140000

177777
034240

000100

177776

DIGKCG  11-40-11-45 CPU EXERCISER
STRRT OF SECTION S

177776
177760

177726

177704
000014

177776

MRCYL1 27(732)

D10
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CLR RO
BIS 8PRTY?+T, (SP) :SET "T*BIT IN PSH ON STACK
MOV PC,~(SP) :PUT THE'PC ON THE STA
- 299 86, (SP) :RDJUST PC FOR NEXT xnsrnucrxon
INC RO : DONE TO ste IF INSTR. FOLLOWING
‘RTT IS EXECUTED IF T-BIT SET
BIC 8PRTY?, J8PSH :SET PRIORITY LEVEL O
CMP sRTT, 24
BNE 3$ :CHECK IF INC WAS EXECUTED
EES :}77776.R0 :CHECK IF COM-RO EXECUTED
HLT :ERROR!RO NOT COMPLIMENTED
BR 6$ :EXIT TEST
3s: TST RO s TEST IF TRAPED BEFORE INC INST.
:WAS EXECUTED
BEQ S
HLT : ERROR?
BR 6S :EXIT TEST
4s: MOV SRTI,28
BR 18
cS: CoM RO :RTT CHECK
MOV SAVPSH, 2(SP)
RTI
6S: MOV
MOV oraxtvsc+a J8TBITVEC  ;RESTORE TRAP VECTORES
CLR SaTBITVEC+S
RTTIEX: SCOPE
nrra
SAVPSKH: .HORD
- CHECK IF AN u/qs AND DETERMINE WHICH MODE_ANO REG. ser ARE SELECTED S5 THE PSW
ATT2: CMPB  84,380PT.CP <TEST IF AN 11/40
BNE rRTieA sEARNCH IF nor AN 11/40
JeP RTT2EX :G0 TO RTT2EX IF 11,40
RTT2R: MOV SAVPSH, RO :GET SAVED PSW
CLRB RO :CLEAR PRIOITY LEVEL,T, AND COND CODES
MOV sUM+REG, R2
XOR RO, R2
BEQ 2$ :USER MODE REG. SET &1 ON
MOV 8SM+REG, R2
XOR RO, R2
BEQ -SUPER MODE REG. SET #1 ON
BIT sUM, RO
BNE RTTOEX

; TEST THHEVRTT CLERRS BITS 11,12,13 8 PRIOEITY LEVEL BITS ég KERSEL MODE

MOV
CLR
MOV
MOV
RDD
RTT
18: MOV
TST

RNEL MODE REG.
IPUﬁ+REG+PRTYS JePSW  :SELECT REG. SET #i
R12 :SHOULD CLERR REG 812

lPRTYE -(SP)
C,-(SP)

ut- ~(SP) ;FORM NEW PC

JWPSW, RO :NOW USING REG SET O

R2 s SHOULD TEST R2 NOT R12
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o
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P
wn

000100

0=t Pt Pt Pme
O~

030340 177776

174340 177776

025320 052737 030200 177776
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I
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g74200 177776
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58
05

000006
001401
104400
025354 016737 17755k 177776
104000
010702
012707

oo ooor
BESSFHESS

un
-

025400 010700
40

10037 001010
12737 000006 005442
004737

gl’ 7 00S436 001712
1

025H16
L
010037 001004

025436
02s442 010701
OoSu44 032737 (040000 000766

025452 001002
025454 000167 001340

C2S410

(oadoaloplealepfoaleploalopteplopleatoalealeats od ¢ pde gl aepd
N e T N T L Y Y oy e
SEELFRETRIE BB YRR EEK

E1Q
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BNE y§
HLT :ERROR'DID NOT CLEAR BIT 811 OF PSW
4S: CHP sPRTY2, RO s TESTS THE PSW AFTER THE RTT
BEQ RTT2EX'
HLT :ERROR! INCORRECT PSW AFTER THE RTT
BR RTT2EX
;TEST TO_INSURE THAT RTI DOES NOT CLEAR BITS 11-15 IN USER MODE
cs: gEg :7gn+9n1v7 . 93PS s PSW(15-6) = 144X

MOV PC.-(SP)
ADD 858-. . (SP)

R11 sATTEMPS TO INSERT A PSW OF O
c$: ggz £¥¥§EUM+REG+PRTY7 ,38PSW :SHOULD CHECK AGRINST REG #0

HLT -ERROR! RTI CLERRED BITS IN PSW

BR RTT2EX
- TEST THAT BITS 11-15 AND PRIORTY BITS ARE NOT ALTERED IN SUPER MODE
3s: BIS sPUM+PRTYY, 28PSK s PSW( 15-5) =044X

MOV sPRTYZ, - (SP)

MOV PC, -(SP)

ADD nat- " (SP) :

RTT :ATTEMPTS TO CLEAR 11-15 AND ALTER PRTY
6S: CMP 8SM+PUM+REG+PRTYY, 93PS

BEQ RTT2EX

HLT :ERROR! RTT ALTERED PRTY IN

: SUPER MODE OR BITS 11-15.
RYTZEX: MOV SAVPSW, 38PSU

SCOPE
MOV PC,R2

ACD 812 R

MOV sRECOC, PC GO RELOCATE PROGRAM CODE

RELSS: .WORD O
; 6555555555555 LAST ADDRESS OF CODE TO BE RELOCATED 55555555555

.SBTTL STRART OF SECTION &
6666666%88666 FIRS;ORDDRESS TO BE_RELOCATED 666666666

RELS PC +GET PC
ST -(R0) ,RO CONTAINS THE ADDRESS OF RELB
MOV RO, 38FRSTRD : GAVE
MOV 86, JUSECT :SET SECTION &
JSR PC’ 38LDDISP :L0OAD DISPLAY csc
MOV g ISPLY, RELES
MOV C, :GET CURRENT PC
SUB $..RO s SUBTRACT RELOCATION FACTOR
MOV no aorncron s SAVE” RELOCAT on rncroa
MOV :SET NEW SCO
BIT sexsopr J80PT.CP -CHECK IF 11/4C WITH EIS OPTION
ggg ggILo :BRANCH IF EIS OFT AVAIL.
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OCOKCG.PiL START OF SECTION &
6171
6172
bi73 025460 012700 DOOOOL
bire Beadbd BeRf3 BRGBR
6176 025474 010002
B177 05476 910705
6178 025500 010509
6179 005502 072502
6i80 025504 113727 177776
flgg ool D00
6183 025512 006304
6164 025514 113746 177776
6185 025520 132716 000002
6186 02554 00,403
6187 026526 152767 000002 177755
B188 02S5M 119637 177776
6189 02SS40 077214
6190 025542 153767 177776 177741
613] 025550 020504
6192 025552 001004
6193 025554 126767 177730 177727
614 025562 00140}
619 02GGE4  LON400
61% 025566 005200
6197 025570 020003
6198 025572 0013%
6200 025574 012700 177777
6201 025600 012703 177757
6202 02G60M 010002
6203 025606 010705
604 025610 010504
6205 025612 072502
6206 025614 113727 177776
bopp oooc0 0000
6209 025622 DOSHO2
6210 02564 00b2OY
6211 025626 077202
b2l 025630 113767 177776 177763
6213 02663 142767 000002 177755
214 025BW4 (020504
6215 (2SEM6 001004
6216 025650 126767 177744 177743
6217 025656 01401
6218 (02S6E0 104400
6219 025662 005300
6220 (oS66M 020003
22l 025666 001346
6223 025670 0l12746 (000037
bood 025674 012746 (00000)
6225 025700 011600
6226 025702 010705

MRCY11l 27(732)

F10
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: CHECK ASH,ASHC, NUL AND CIV INSTEBCTIONS

ASHLO: MOV 1.R0
MOV u&? R3
18: CLR
MOV RO, R2
MOV PC,RS
MOV RS, RY
ASH R2.RS
MOVB aabsu (PC)+
28: .WORD
38: ASL
MOVB aspsu -(SP)
BITB sV, (SP)
BEQ 30¢
BISB  sV,28+l
308:  MOVB zs#)+ S#PSW
S08
BISB acésu 28+1
CMP R
BNE
CMPB as 28+1
BEQ L+4
4s: HLY
INC RO
CMP RO, R3
BNE 1€
ASHRO: MOV ¢-1.R0
MOY t-17.,R3
18: MOV RO, R2'
MOV PC.RS
MOV RS R'-i
ASH
MOVB asPsu (PC)+
28: .MORD O
NEG R2
3s: ASR Rq
SOB
MOVB - avPsu 2%+1
BICB  aV,2841
CMP ns RY
BNE
CMPB as 28+1
BEQ _+4
4s- HLT
DEC RO
CMP RO,R3
BNE 18
ASHCLO: MOV $31. —(SP)
MOV 8], -lsp
18: MOV (SP) RO
MOV PC,R5

WILL BE THE SHIFT COUNT

s MAX SHIFT 88
PRES T SAVED CC’S LOCRTION=0

T SHIFT COUNT FOR PAS
R & R4 WILL BE DATA SHIFTED BY
: ASH & ASL INSTRUCTIONS
:SHIFT RS
sGAVE CC’S
s CONTRINS ASH CC'S IN EVEN BYTE
QSLFCCRS IN 0DD BYTE

HIFT
:SAVE PSW ON STACK
:CHECK IF ASL SET v BIT

;IF ASL SET V THEN SET V IN 2§+1
:RESTORE ORIGINAL PSW

:SHIFT R4 R2 TIMES

:SAVE CC'S AFTER ASL

:CHECK ASH 8 ASL RESULTS

;CHECK RSH 3 ASL CC’S

; ERROR! INCORRECT RESULT OR CC'S
: INCREMENT PASS SHIFT COUNT

T COUNT

T COUNT FOR PRSS

= DATR TO BE SHIFTED

ASR_INSTRUCTIONS
TIMES

N EVEN BYTE

; CC'S IN EVEN BYTE

;ASR CC'S IN ODD BYTE

;SHIFT RM

:SHIFT R4 R2 TIMES

:SAVE CC’'S AFTER ASR

:ASH RIGHT WILL NOT SET v ASR MAY SET V
:CHECK ASH 8 ASR RESULTS

;CHECK ASH & ASR CC’'S

g
7
3

; DECREMENT PASS SHIFT COUNT

;PUT MRX SHIFT COUNT ON STACK

:PUT LEFT SHIFT COUNT ON STACK
sGET_PASS SHIFT COUNT
: CURRENT PC IS DATA TO BE SHIFTED
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es: ASL

39: HLT

RASHCRO:
i8: MOV

c3: ASR

3s: MLY
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k5,R3
RY

R2
RO, R4
3
RO, 28
RY, Re
% v
.+

(SP)
(SP),2(SP)

18
(SP)+,(SP)+
8-32.,-(SP)

s-1,-15P)
(SP),RO

0,28
R2,RY
s’

R3,RS

¥4

(SP)
(3P),2(SP)
18

(SP)+, (SP)+

;ASHC SHIFTS R4,RS;ASL,ROL SHIFTS R2,R3

sSHIFT RY LEFT ns SPECIFIED BY RO
:SHIFT R2,R3 LEF
:AS SPECIFIED BY no

; CHECK RESULTS

; INCREMENT NEXT PASS SHIFT COUNT
sRERCHED MAX COUNT (31.)

;RESTORE STACK PTR

:PUT MAX RIGHT SHIFT COUNT ON STACK
:PUT PASS SHIFT COUNT ON STRCK

*GET PRSS SHIFT COUNT

:R2,R3 8 RY,RS ARE THE DATA REGISTERS
:70'BE SHIFYED BY TEST

:SET V BIT IN PSW

:SHIFT Re,R3 RIGHT au TIMES
:SHIFT RIGHT CLEARS V

:NEGATE SHIFT COUNT FOR SOB
:SHIFT RY,RS RIGHT RO TIMES

; CHECK RESULT

;SET SHIFT COUNT FOR NEXT PARSS
sCHECK IF MAX SHIFT COUNT

;RESTORE STRCK PTR

; THE BELOW TEST OF THE MUL INSTRUCTION MULTIPLIES THE CURRENT PC
BY 1,2,4,8 ETC AND SHIFTS THE SAME PC VALUE USING AN ASHC LEFT BY

1,2,3 trc AND commss THE RESULTS CONDI TION
[°RO ONTAIRE RO

ﬂut
CLR (sb)
18: MOV PC,R2
MOV R2. (PC)+
JWMORD O
CLR R3
CLR RY
MOV R2,RS
BPL L+
COM RY
SCCe

CODE RESULTS ARE NOT CHECKED.
MOLTIPLIER F
(59) coutnxns SHIFT anue FOBCASHC
R3.R2 & RG.RY ARE DATA REGISTERS
snvs HULTIPI
! CONTAINS SRIGINAL MULTIPICAND

;FOR MUL AND RSHC

:IF MULTPICAND IS NEG THEN SET R4 = -1
‘FOR_ASHC

; PRESEY CC'S
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MUL RO,Re ;MULTIPLY R2 BY RO _LERVE PRODUCT
BvS o :IN R2,R3 MSH IN R2,LSH IN R3
BEQ c$ ;PRODUCT WILL NEVER BE = O

s"MULTIPLY’ R4,RS BY (SP) LEAVE PFODUCT

ASHC  (5P),RY
:IN R4,RS MSH IN"RY,LSH IN SS

gng ge JRY :CHECK'MSH RESULT
CHP R3,RS :CHECK LSH RESIALT
BEQ ¥
cs: HLT
INC (SP) - INCREMENT ASHC SHIFT COUNT
33% g :SHIFT MUL MULTIPLIER
s CHECK MUL INST uxru MULTIPIER (RO) = 100000
?gg Ea'Ra :R2 = MULTIPICAND
MOV R2, (PC)+ :SAVE MULTIPICAND
633Ro 33 : CONTRINS ORIGINAL MULTIPICAND
MOV R2,RY4 ;RY WILL BE MSH *PRODUCT’
ASR RY :FORM ’PRODUCT’
COM RY :COMPLEMENT MSH ’PRODUCT’
MUL RO,R2 MULTIPLY na BY 100000 LERVING
iR2 = = LSH PRODUCT
ggz ga JRY conPnﬂE hsu PRODUCTS
CMP RO,R3 - CHECK LSH PRODUCT
BEQ .44
35: 9LT
SCOPE
« THE BELOW TEST OF THE DIV INSTRUCTION olvxoss THE CURRENT PC BY
:1,2,4,8,ETC LEAVING THE QUOTIENT/REMAINDER IN R2/R3. NEXT THE QUOTIENT
,Ié MUl TPLIED BY 1,2,4,8,ETC AND THE Rennmosn ADDED. THE RESULT IS
: THEN COMPARED um’q 1+ ORIGINAL CURRENT PC.
B1v0: MOV 81,R0 :RO=DIVISOR’

MOV PC, 38108

snve onrn IN 108
18: MOV 34108, R3 :GET DAT

(R Re : CLEAR NSH DIVIDEND
DIV RO,R2 ;DIVIDE R2 BY RO LEAVING QUOTIENT IN R2
:AND REMAINDER IN R3
BCS 2%
B\ 2§
BVC 208 ;BRANCH IF DIVIDE WORKED
CMP  81,RO :¥ BIT SHOULD ONLY SET_IF DIVIDING BY 1
BNE 2§ :AND THE LSH OF DIVIDE
BIT  #100000,3#105 ;IS NEGATIVE
BEQ 2§
BR 3s
208: MOV R2,RY ;GET_QUOTIENT
MUL  RO,RY IMULTIPLY QUOTIENT BY DIVISOR
ADD  R3,RS :ADD REMAINDER 10 LSH PRODUCT
BCS 2§ ;SHOULD BE NO CARR
CHP  @810S,RS s CHECK RESULT
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DCQKCG. P11
6339 026236 001401l BEQ Y4
6340 026240 104400 2%: HLT :ERROR! DIVIDE FAILED
6341 *QUOTIENT IS IN R2,REMAINDER IN R3
B342 :ORIGINAL PC IS IN'10% AND FINAL
5343 :PRODUCT IN R4,PS [MSH][LSH)
6344 (026242 006300 33: ASL RO :GET NEXT DIVISOR
6345 026244 102346 8vVC 18
6346 026246 000401 ag ASHL 1
gg:g 026056 000000 108: WORD O :CONTAINS ORIGINAL PC USED AS DATA
6349 cnecx ASH,ASHC,MUL, AND DIV INSTRUCTIONS usznc ADDRESS MODE 1
£350 026252 005016 ASHLL: CLR (SP) (SP) = SHIFT COUNT
6351 026254 005000 CLR RO R0 = SHIFT COUNT FOR CHECK ASH
6352 026256 012702 000020 MOV 816. ,R2 :R2 = MAX LEFT SHIFT COUNT
6353 0Ocbobe 005067 00COI2 18: CLR 2% :CLEAR CC’S HOLDING RODRESS
o354 0obeobb 010703 MOV PC,R3 :R3,RY = DATR TO BE SHIFTED
6355 026270 01030M MOV R3RY
6356 026272 072316 ASH (SP),R3 SHIFT R3 LEFT (SP) TIMES
6357 026274 013727 177778 MOV JFSU, (PC)+ :SAVE C
6358 026300 000000 28: JMORD O cournzns nsu (SP) R3 CC’S IN EVEn BYTE
6359 sAND ASH RO ¢S IN 00D BYTE
6360 026302 (72400 ASH RO, R4 :SHIFT RY Ltrt RD TIMES
b36l 026304 113767 177776 177767 MOVB acﬁsu 2§+1 :SAVE CC’S IN 0DD BYTE OF 2§
6362 026312 CHP . : COMPARE RESULTS
6363 026314 001004 BNE BRANCH IF THEY DO NOT COMPARE
6364 026316 126767 177756 177755 CMPB es 2%+1 :CHECK CC'S AFTER ASH INSTRUCTIONS
B2ES 026324 001401 BEQ .44
63bb 026326 104400 38: HLT ;ERROR! EITHER RESULTS OF SHIFT OR
6367 RESULT CC’'S ARE INCORRECT
6368 026330 005200 INC RO : INCREMENT SHIFT COUNT FOR ASH RO,RY
6369 026332 005216 ING (SP) s INCRENENT SHIFT COUNT FOR ASH (SP),R3
6370 026334 020200 CMP R2,R0 :CHECK FOR MAX SHIFT COUNT
6371 J26336 001351 BNE 1§
E%?% 026340 00S016 ASHR1: CLR (SP) - (SP) = SHIFT COUNT FOR RASH (SP),RY
6374 026342 005000 CLR RO RO = SHIFT COUNT FOR ASH RO,RS
6375 026344 005402 NEG R2 R2 = MAX RIGHT SHIFT COUNT ISET BY
6376 :RBOVE TEST T0 16. NOW = -16.
6377 026346 005067 000012 18: CLR 2 :CLERAR CC’S HOLDING ADDRESS
6378 026352 010704 MOV PC,RY :R4,RS = DATA TO BE SHIFTED RIGHT
6379 026354 010405 MOV RY'RS
6380 026356 072416 ASH (SP),RY suxrr RY RIGHT (SP) TIMES
6381 026360 012727 177776 MOV aupsﬁ (PC)+ :SAVE CC'S
6382 026364 000000 2s: JMORD O :CONTAINS ASH :SP),R4 CC'S IN EVEN BYTE
6383 :AND ASH RO,RS CC’S IN ODD BYTE
6384 (P66 072500 ASH RO, RS 'SHIFT RS RIGHT RO TIMES
6385 026370 113767 177776 177767 MOVB  @8PSWH,28+1 :SAVE CC’S IN 0DD BYTE 25
6386 026376 (020405 CMP R, RS s CHECK RESULTS
6387 026Y20 001004 BNE 38
6388 0402 126767 177756 177755 CMPB  2%,2%+1 : CHECK RESULT CC'S
6389 026410 001401 BEQ .+
6390 026412 104400 3s: HLT : ERROR! EITHER RESULTS OR RESULT CC’S
6391 ;D10 NOT COMPARE
6332 02eMI4 00S DEC RO *DECREMENT SHIFT COUNT
£393 026416 005316 DEC (SP) oscn:nen'.surrr COUNT FOR RSH (SP),RY4
£3%4 026420 020002 CMP RO,R2 :CHECK FOR MAX RIGHT SHIFT
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BNE 18
SCOPE
CMPB ¥4, 380PT.CP sCHECK IF AN 11/40
BNE SP(TST :BRANCH IF NOT AN 11/40
JMP 160 T0 MPI IF 11/4C
- CHECK SPL INSTRUCTION
4oL TST: ggt (PC)+ R2 :R2 CONTRINS OP CODE FOR SPL 7
CLR Rq
BIC 8PRTYZ,-(R4)  ;CLEAR PRIORITY ' EVEL BITS IN PSW
MOV (R4),R3 GET CURRENT PSW
BIC 8177757 ,R3 *R3 CONTAINS CORRECT PSW AFTER SPL
MOV 8SPL+0, 2§  INITIARLIZE SPL INSTRUCTIONS
MOV $SPL+7.5§
1§: cee :CLEAR CONDITION CODES
28: SPL 0 *SET PRIORITY LEVEL (NOTE: SPL=NOP IF USER/SUPER MODE)
ggga (53),n3 s CHECK RESULT OF SPL RBOVE
HLY :ERROR? SPL ABOVE FAILED
BIT 8UM, (RY) :IF NOT xn KERNEL MODE THEN SPL
BNE 3s *ACTS AS A NOP
ADD $40,R3 sSET NEXT CORRECT PSW RESULT
3s: INC 28 :SET NEXT SPL INSTRUCTION
CHP 28, R2 :CHECK IF DONE
BLY I8 :LOOP UNTIL DONE CHANGING SPL EACH PASS
ggz 6PC)+,RE R2 CONTRINS SPL INSTRUCTION BELOW
BIS $17,R3 sSET CONDITION CODE RESULT INTO R3
4§: SCC :SET CONDITION CODES
5§: SPL 7 :SET PRIORITY LEVEL
%? qyma :CHECK RESULT OF SPL ABOVE
HLT -ERROR! SPL ABOVE FAILED
Eﬁ{ ggﬂ,(RHJ :CHECK IF IN KERNEL MODE
SUB $40,R3 :SET nexr CORRECT PSW RESULT
6S: DEC 13 :SET NEXT SPL
CMP 5§, R2 :CHECK IF DONE ALL SPL’S
RGE 53’
SCOPE

; CHECK_PRCGRAM INTERRUPT REQUEST LOGIC

s THIS TEST CHECKS THAT WHEN R REQUEST IS MADE AT A LEVEL = TO THE

s CURRENT PROCESSER PRIORITY LEVEL THRT NO INTERRUPT TAKES PLACE, AND
:THAT WHEN 9 REQUEST IS MADE AT A LEVEL 1 GREATER THAN THE CURRENT PRO-
:CESSER LEVEL THAT AN INTERRUPT OCCURS

PIRGD: MOV s43,R0 ;R0 POINTS TO R TRBLE OF CORRECT PIRQ
iCONTENTS AFTER AN INTERRUPT
MoV #400,R2 iR2 CONTRINS INTERRUPT REQUEST LEVEL
CLR R3 sR3 CONTAINS PROCESSER PRIORITY LEVEL
MOV $PIRG,RY ;R4 _CONTAINS ADDRESS OF PIRQ REGISTER
CLR (RY) s INITIALZE REQUEST LEVEL T0 0
MOV BIPSH J8PIRVEC+2’ ;RETRIN MODE & REG SET ON TRAP
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MUOVB  #PRTY? anp RVEC+E s ASSUME LEVEL 7 ON INTERRUPT
MOV $208, 3478 :SET NEW TBIT TRAF VECTTOR
MOV $PRTY? aarextvsc+a :PRIORITY LEVEL 7 ON TRAP
18: MOV 823, 28PIRVEC :SET PIRQ ERROR INTERRUPT VECTOR
ADD aarhcroa JSPIRVEC +ADD RELOCATION FACTOR
MOVB  R3,3#PSW *SET CP PRIORITY LEVEL
BIS Re. (RY) *MAKE REQUEST AT LEVEL = TO CP LEVEL
BM] 5§’ :BRANCH WHEN DONE
QEE ags-es,auprnvec sSET PIRQ INTERRUPT VECTOR TO 3%
ﬁéé R2, (R4) sMAKE REQUEST AT LEVEL 1 HIGHER
23: HLT :ERROR! EITHER AN INTERRUPT OCCURED
{WHEN RQST LEVEL = CP LEVEL (PIRVEC)=2%
OR_INTERRUPT FRILED (PIRVEC)=3%
38: ggg <§0)+,(Rq) s CHECK CONTENTS OF PIRQ REGISTER
HLT :ERROR! INCORRECT PIRG CONTENTS
ADD $40,R3 SET NEXT CP PRIORITY LEVEL
BIC R2, (RY) SLOMER LEVEL BY I
MOV 81 (sP) RDJUST nsrunn nooness
ADD S¢FACTOR, (SP) :TO RETURN TO 18
308: RTT
q;nsus ogucgnnzcr PIRG REGISTER CO?YEN;? ON INTERRUPT
3104 PIRE+P'R1+PIQ2
7146 :PIRI+PIR2+PINI+PIA3
17210 :PIR4+PIRI+PIR2+PIRL+PIAY
37252 : PIRS+PIR4Y+PIRI+PIR2+PIR1+PIAS
77314 : PIRE+OTRS+PIRY+PIRI+PIR2+PIR1 +PIAG
177356 :PIR7+PIRE+PIRS+PIRU+PIRI+PIR2+PIRI+PIA?
c3: CLR (RY) :CLEAR PIRQ REGISTER
MOV upxnvsc+a JPIRVEC :RESET PIRVEC TO HALT AT PIRVEC+2
CLR JSPIRVEC+2
CLRB  JaPSW
MOV 6, I8 TBITVEC+2 <RESTORE 'T’ BIT TRAP TO RETURN
MOV $TBITVEC+2,d8TBITVEC VIR RTT IN TBITVEC+2
SCOPE
. CHECK MFPI/MTPI INSTRUCTIONS
MPI:  BIT $UM. 38PSW  KERNEL MODE?
BEQ Enobp s YES EXIT TEST
MOV PC,-(SP)
ADD 15¢-. (5P)
MOV (sp)+ JIMMVEC  ;SET MEM MGMT ABORT VECTOR
555 ot SP% :CLEAR CHECK WORD
MOV R3'-(SP) :PUT RODRESS OF CHECK WORD ON THE STACK
TSTB  JaMMON :CHECK IF MEM MGMT IS ENABLED
BEQ 18 :BRANCH IF OFF
MOV S¥UIPARO, J8UIPARD -GET UP USER PAGE ADDR. REG.
MOV 6006, 98U IPORE :SET USER PAGE DESC REG R/W UP & PRGES
ggge :gsa:bpr .CP -BRANCH {F 11/40
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DCQKCG. P11 START OF SECTION &
507 13737 172240 172254 MOV J¥SIPARD, 28SIPARG
E?ga 85711 813737 ﬁu§802 175514 MOV #6006, a85IPORE  ;SET SUPER PRGE DESC. REG.
6509 027116 062706 140000 108:  ADD 140000, SP :SET CURRENT MODE'S STACK PCINTER
6510 ?122 ;33 NOP
651 1 18: MOV PC,-(SP)
651 0271 2716 000024 ADD #38-..(SP)
6513 027132 912637 000030 : MOV (SP)+,J8EMTVEC ;SET EMT TRAP VECTOR
6514 027136 104000 EMT *TRAP TO 3% BELOW
8515 (027140 005266 000002 INC 2(SP) s ¥ CREMENT CHECK WORD
6516 027144 001417 BEQ 6%
6517 027146 104400 4s: HLT :ERROR! MFPI,MTPI FAJ_URE-FOR BETTER
518 027150 000415 BR 33 s ISOLATION SUGGEST RUNNING MFPI DIRG. DCKTD/E
6519 0C7152 000240 33: NOP : PSW=KERNEL MODE,PREV USER OR SUPER MODE
6520 0z7154 006506 MFPI  SP sGET PREV. MODES’STACX POINTER
6521 027156 006536 MFPI  3(SP)+ cnomnmnmmsmonmwnwssmmk
6S22 027160 006576 000000 MFPI  3(SP) :GET DRTA (=0) FROM PREV MODES ADDRESS
6523 027164 000240 NOP :SPACE AND PUSH ONTO KERNEL STACK
027166 001367 BNE 4§ ERROR IF BRANCH TAKEN! SHOULD HAVE A ZERO ON THE STACK
6525 027170 005116 COM (SP) s COMPLEMENT OPERAND
6526 027172 006636 MIPI  3(SP)+ :POP OPERAND OFF KERNEL STACK AND MOVE
6527 1T TO PREV MODE’S SPACE
6528 027174 000002 RTI SRETURN TO INST FOLOWING EMT ABOVE
BScs 027176 104400 G§: HLT sanon- MEMORY MANG. ABORT
6530 027200 105037 177776 CLRB  3#PSW :SET PRIORITY LEY:L BACK TO O
6531 027204 012737 005510 000250 6%: MOV $iTABRT, J4MMVEC ;RESTORE VECTOR
§532 027212 012737 001014 000030 MOV $SCOPER, 98EMTVEC’
6533 027220 012706 000S00 MOV $STKPTR, SP -RESTORE STACK POINTER
gggg 027224 104000 : SCOPE
6536 cnzcx THAT HRLT INSTRUCTION TRAPS TO 4 (11/,45),10 (11/40) IN USER/SUPER MODE
6837 027226 010746 4ALTL: MOV (SP) :GET CURRENT PC’
§538 027230 062716 000022 ADD net- (SP)
£533 027234 011637 00000H MOV (SP),d8ERRVEC  ;SET ERROR TRAP VECTOR TO 2§ BELOW
6540 027240 012637 000010 MOV (SP)+,38RESVEr ;LOAD RESERVED INST TRAP VECTOR (11/40)
6541 027244 000000 HALT :SHOULD TRAP TO 4 IN USER/SUPER MODE
BS42 027246 104400 18: HLT :ERROR! HALT ABOVE FAILED IN ussn/supen MODE
ES43 027250 00040M BR 33
BSY4 027252 010716 23: MOV PC (SP) s REPLACE RETURN PC WITH g
BSHS (027258 062716 000006 ADD 034-., :ADDRESS OF 3% BELOW
Egzg 027260 000002 RTI RETURN (TO 3%)
BSY8 027262 012737 00SS40 000004 38: MOV sERPRTADSERRVEC ;RESTORE ERROR TRAP VECTOR
6549 027270 012737 005530 00COI0 MOV $RESE” / Q¥RESVEC'
gggg 027276 104000 SCOPE
pESe - TEST THAT RESET 1S/A 'NOP’' IN USER/SUPER MODE
6553 027300 000277 RESET1: SCC
€554 027302 013700 177776 MOV :GET CURRENT PSW
6SSS (027306 000277

6556 027310 00000S
6557 027312 023700 177776
6558 027316 001401
6559 027320 104400
6560 027322 010037 177776
g5l 027326 104000 ENDCP:

; CHECK THAT PSW UNCHANGED BY RESET ABOVE

;ERRQR! RESET CLEARED MODE BITS IN PSW
tRESTORE PSW (FOR ERROR)
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DCAKCG.PLL START OF SECTION &

6563 0c7330 010702 MOV PC,R2
6564 027332 062702 000012 RDD #12,R2
6565 027336 012707 001152 MOV #RELOC, PC ;GO RELOCATE PROGRAM CODE

636& 027342 000000 RELE6: .WORD O
656 ; 6666566666666 LAST ADDRESS OF CODE TO BE RELOCRTED 666B65E66EE

6568

6569

6570 .SBTTL START OF SECTION 7

6571 .7777777777777 FIRST ADDRESS TO BE_RELOCATED 777777777

6572 027344 010700 REL7: MOV PC RO ;GET PC

6573 027346 005740 TST (RD) :RO CONTRINS THE ADDRESS OF REL?
ES74 027350 010037 MOV RU J#FRSTAD : SAVE

6575 027354 012737 MOV %7, J¥SECT sSET SECTION #

JSR PC. 2#LDDISP :LOAD DISPLAY GEG
MOV J80ISPLY,REL?7

6578 027374 010700 MoV PC, RO ; GET _CURRENT PC

8579 027376 162700 SuB RO s SUBTRACT RELOCATION FACTOR
6580 027402 010037 MOV RU,QIFRCTOR :SAVE RELOCATION FACTOR
6581 027406 010701 MOV PC,R!L ;SET NEW SCOPE PTR

6583 - TEST STACK LIMIT REGISTER
6584 :THIS TEST SHIFTS A ’1’ BIT THROUGH ALL axr POSITION *
6585 027410 032737 §TKLIM: BIT $KJOPT, J40PT.CP CHECK IF OP. N IS AVAILABLE
6586 027416 001512 BEQ 1018 :EXIT IF NOT . ILABLE
§587 027420 012702 MOV ¥SLR,R2 *GET ADDRESS OF STACK LIM REG
£588 027424 005022 CLR (R2) ¢ :CLERR STACK LIMIT REG
£589 027426 032712 BIT 7, (R2) *EXIT TEST IF 'T’ BIT IS SET
_B590 027432 001104 BNE 10is
6591 027434 052712 /000340 8IS 3340, (R2) :SET PRIORITY LEVEL 7 TO PREVENT
. B5%2 g : ANY INTERRUPTS FROM OCCURRING
| 6533 027440 012700 [ 000400 MOV 400, RO :SET CHECK DATR
¢ 6534 027444 010042 18: MOV RO, -{R2) *MOVE TO STACK LIMIT REG
§535 027446 022200 . CMP (Ré)+ RO :AND CHECK RESULT
i 6596 027450 001401 BEQ 2%
6597 027452 104400 . HLT :ERROR! STACK LIMIT DID NOT
6598 : *LOAD CORRECTLY. CORRECT RESULT
£539 1S IN RO
BE00 027454 00630( 2%: ASL RO SGHIFT *1* BIT LEFT
6601 027456 103374 BCC :LOOP UNTIL 1 BIT SHIFTS OUT
gggg 027460 00504 CLR -(RE) :CLEAR STACK anxr REG
BEOY ruxs TEST CHECKS THAT A PROPER 'RED’ ZONE VIOLATION OCCURS, NOTE THAT
BECS *NO *RED ZONE’ VIOLATION WILL OCCUR IF IN USER/SUPER MODES.
6606 n RED ZONE VIOLATION PUSHES THE CURRENT PSW.PC ON A STACK AT 2 AND O
6607 :AND TAKES THE NEXT INSTRUCTION FROM THE PC IN LOCATIONY. THE INST-
| 6608 RUCTION CAUSING THE RED ZONE VIOLATION IS *ABORTED’.
| 609 027462 01074} MOV PC (sp :GET CURRENT PC
6610 027464 06271 00DOSH ADD ch- {SP) :FORM RDDRESS OF 48 BELOMW
6611 027470 012637 00000M MOV (SP)+, 9RERRVEC *SET ERROR TRAP VECTOR TO 48 BELOW
6612 027474 013737 177776 000006 MOV aupsu Q$ERRVEC+2 :RETAIN CURRENT STATUS ON TRAP
ggia 027502 01071¢ MOV (R2) seaﬂsrnck LIMIT TO CURRENT PC
6615 027504 011206 MOV = (R2),SP :AND STACK PTR = STACK LIMIT REG
6616 027506 010603 MOV -  SP,R3 *SAVE STACK PTR
8617 027510 16304 000336 MOV 336(R3),RY sSAVE MEMORY LOC CONTENTS
£618 ‘AT 'RED ZONE’ BOLUNDRRY
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DCAKCG.PL1 START OF SECTION 7 ,
66 7514 032737 140000 177776 BIT 8UM, 8PSH :SRANCH IF IN KERNEL MODE
geid Bereld B3Tias B0 3%
g621 027524 010466 00033t MOV RY, 336(SP) : SHOULD NOT CAUSE TRAP
gggg 027530 000430 BR 1008
6624 (27532 00S066 000336 208:  CLR 336(SP) :SHOULD CAUSE ’'RED ZONE' TRAP
Eggg 027536 104400 38: HLT :ERROR! FAILED TO TRAP
6627 027540 032737 140000 000002 M3: BIT UM, 382 :CHECK IF TRAPPED WHEN IN USER
6628 . + /SUPER MODES (2 conrnxns OLD PSW)
6629 027546 001013 BNE 99§ GO TO ERROR CAL
£630 027550 010600 MOV $P, RO :STACK PTR SHOULD =0
6631 027552 001011 BNE 99$ :GO TO ERROR CALL IF NOT O
§632 027554 026204 000336 CMP 336(R3),RY : CHECK THAT INST WAS ABORTED
6633 027560 001006 BNE 99§ :GO _REPORT ERRPR
6634 027562 005012 5§: CLR (R2) :CLEAR STACK LIMIT REG
6635 027564 010705 MOV - PC,RS :GET CURRENT PC i
6636 027566 062705 177750 ADD 3§-. sFORM ADDRESS OF 3% "ABOVE
6637 027572 020516 CMP RS, (sb) :CHECK THAT RETURN PC IS ON
6638 s THE STACK (AT 0)
2233 027574 001406 BEQ 1008 JEXIT TEST
BEY] ERROR
BE42 027576 DOSO12 §9%: LR (R2) :CLEAR STACK LIMIT REG
6643 027600 010463 000336 ov R4, 336(R3) RESTORE MEM LOCATION
6644 027604 012706 000SO0 MOV sstkPTR, SP :SET STACK PTR
B6YS 027610 104400 HLT :ERROR!
6646 027612 010463 000336 1008: MOV RY, 336(R3) :RESTORE MEM LOCATION
6647 027616 005022 CLR (R2)+ :CLERR STACK LIH REG
6648 027620 012706 000500 MOV USTKPTR sp :SET STRCK PTR
6649 027624 042712 000340 BIC 340, (R2) :SET PRIORITY LEVEL BACK TO O
BESQ 027630 012737 005540 00000 MOV $ERPRT, J8ERRVEC :RESTORE ERROR TRAP VECTOR
651 027636 012737 000002 000006 MOV $RT1, JUERRVEC+2
5g§§ 027644 104000 1018:  SCOPE
6654 : MEMORY MANRGEMENT REGISTER TESTS
£655 :POR TEST - THIS TEST WRITES 64. RANDOM #°S INTO EACH PDR REGISTER
EE?? :NOTE: IF MEM MGMT IS ENABLED ONLY PDR/PAR PAIRS 2-6 ARE TESTED.
6658 027646 005737 000766 KTPDR: TST J80PT.CP :EXIT TEST IF NO KT OPTION
6659 027652 100151 BPL KTABT
BeE0 027654 012702 030142 MOV #PDRTBL ,R2 :SET TABLE ADDRESS or PDR’S
B6E1 027660 012705 100360 MOV a1ooaso RS tSET BIT MASK (11745)
6662 027684 00SOM6 CLR -(SP) : RESERVE LOCATION ON STACK
6663 027666 122737 000004 000766 CMPB ¥4, 9¥OPT.CP :BRANCH IF 11/45
6664 027674 001005 BNE 18’
6665 027676 005062 000OOM CLR 4(R2) : TERMINATE TABLE AT SIPDRO
666b 027702 005062 000022 CLR 22(R2) :AND SIPARO (FOR FOLLOWING TEST)
£667 027706 005205 INC RS *SET BIT MASK (11/40)
6668 027710 012200 18: MOV (R2)+,R0 :GET PDR ADDRESS
6669 027712 001435 BEQ 1005 :EXIT ON *0’ TERMINATOR
6670 027714 012716 000010 2s; MOV (SP) 'SET LOOP COUNT (FOR 8 REGS)
6671 027720 105737 000770 TSTB me *BRANCH IF MEM MGMT ENARBLED
6672 027724 001404 BEQ 3
6673 027726 062700 000004 ADD %4, RO :SET RO TO PDR2
£674 027732 012716 000004 MOV 84 (SP) *AND LIMIT TO TEST 4 PDRS
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001357

030160
170000

000010

000010

00C "00

000766

MRCTLL 270732

38:
4§

cs:

99§

1008:

BR
1ST
SCOPE

Bll

C1-0CT-76

054 ,R3

RS RY
R4’ (RO)
éRO) RY

RY

RS, RY
RY’ (RO)
(RO)Y,RY
o
Rl,RY
R3' 4§
RO+
(SP)

K4 |

18

Ss
(SP)+

:PAR TEST - THIS TEST WRITES BM.
: TBL,R2

KTPAR

- 1%

33:
4s:

1} §

HOV

~ 8PAR
8170000, RS
-(SP)
810,380PT.CP

g3 LERREGE
v 82 g7

W~~~ VDO~
St

AN W

14:08 PRGE 308

A_COUN? i
ALIZE DATA TQ BE_WRITTEN
NON-SETTABLE BITS

INTO POR
Hscxogngn READ BACK

DATA
EAR NON-SETTABLE BITS
ITE COHPLEHENT DRTA INTS POR

CHECK
10 ERROR CALL
STEP DARTA

;STEP_TO NEXT REGISTER
; DECREMENT REGISTER COUNT

;GET NEXT SET OF 8 REGISTERS

fERROR' INTORRECT DATR RERD
BRCK FROM PDR. RDDRESS OF
IS IN RO, DATA IS IN R4
STEP 70 NEXT REGISTER
:POP STACK

COMPLEMENTING RANDOM 8°'S INTO ERCH PAR.
;GET TABLE ADDRESS OF PAR’S
:SET BIT MASK

tRESERVE LOCATION ON STACK

;GET _PAR ADDRESS

:EXIT ON "0’ TERMINATOR

sGET LOOP COUNT (FOR B REGS.)
:BRANCH IF MEM MGMT ENABLED

Dﬂ
NON-SETTRBLE BITS
PAR

EXIT

DARTA
Hkiﬂﬁ NON-SETTRBLE BITS
TE COHPLEHENT DATA

TAKE ERROR EXIT
:STEP DATA
;LO0P UNTIL FINISHED

; DECREMENT REGISTER COUNT
:BRANCH IF 8 REGS NOT DONE
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&
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S
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;
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100000

177776

000766

0002Se
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Cll
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BR 18
99§:  HLT :ERROR! INCORRECT DATA READ BACK
:FROM PAR. ADDRESS OF PAR IS5 IN
‘RO, DATA IS IN RH
en 33 D0’ NEXT REGISTER
1008:  TST (SP)+ :POP STRCK
SCOPE
BR KTABT
, TABLES FOR POR s PAR TESTS ABOVE
PORTBL: .WORD  KIPDRO .
- WORD uxpona
WORD  SIPDRO -CHANGED TO °0’ IF 11/M0
WORD  KDPORO
WORD  UDPDRO
SOPDRO
WORD : TERMINATOR
PRRTBL: .WORD KIPARQ
"WORD  UIPARD
.WORD  SIPARD s CHANGED TO 'O’ IF 1140
.MORD  KDPARD
.WORD  UDPARD
.WORD  SDPARD
JWORD O : TERMINATOR

,THIS TEST CHECKS KT ABORT LOGIC. TEST CREATES AN ABORT CONDITION

5743

INSURES THRT ABORT IS TRAKEN PROPERLY. NOTE: TEST IS EXECUTED OMLY
ENABLED.

; IF_TEST IS ENTERED WITH MEM MGMT

kTABT: 1STB

18: MOV

2s: MOV
38:

: QBORT HERE
4s: MOV
SWAB

& 8MMON ;BRANCH IF MEM MGMT NOT

KTEX .E

s IPARY *SET UP MEM ncm nzcxsnzns

3K IPDRY i 10 neom IF A

SsUIPARY :REFERENCE IS nnoe rc

SsUIPDRY : RODRESSES (VIRTUAL) BETWEEN

:;.aoopr.cp :100000-117776 IN ALL MODES

S¥SIPARY

3851

F C,-(SP)  ;SAVE MEM MGMT VECTOR

MMVECI2, ~(SP) :RND PRIORITY

PC,-(SP) ;1mmm

s48-.  (SP) :VECTOR TO 4§ BELOW

(SP)+, JEMMVEC

JPSW. JIMMVEC+2

RO :CLEARR RBORT INDICATOR

PC,R2 :SET R2 AND R3 NOTE:

100000, R3 THE REF VIR R3 CAUSES THE

-(R2), (R3)+ : ABORT

ngq :BRANCH IF THE RBORT OCCURRED
:REPORT ERROR

1008

J8PSW, RO :SRO SHOULD CONTAIN

RO :CAUSE FOR RBORT AND
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6787 030324
6788 (030326
6783 030332
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6791 03042

177637
100011
177572

03030
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ASR RO :ALSO WHICH SEGMENT
BIC 8177637,R0 *WAS IN USE WHEN ABORT
ADD 100011 RO : OCCURRED.
CMP RO, 9#SR0
BNE 938 )
MOV 2§, RO : GET ADDRESS OF INST THAT A30CRTED
CMP RO, J8SR2 : THAT RBCRTED
BNE CLT
CMPB  #4,380PT.CP
BEQ c$
MOV 8362, RO
CMPB RO, QSR :SR] (11/45) CONTAINS REGISTER
BNE 994 :MODIFICATIONS MADE
MOV 823, R0
CMPB RO, J8SRI+1
BNE CLL
MOV 828, RO
cs: TST (RO} + :RO=RDDRESS OF INST FOLLOWING ABORT
cHP RO, (SP) : (3%)
BNE 93¢
RTI - RETURN
-ENTER HERE ON ERROR
43¢: HLT -REPORT ERROR
MOV PC, (SP)
ADD e38-., (SP)
RTI s RETURN
1008: MOV (SP)+,38MMVEC+2 ;RESTORE ABORT VECTOR
MOV (SP)+ QeMMVEC ;8 PRIORITY.
SCOPE
KTEX:
MOV PC,R2
A0D $12,R2
MOV sRECOC, PC GO RELOCATE PROGRAM CODE
REL77: .WORD

0
7777777277777 LAST ADDRESS OF CODE TO BE RELOCATED 77777777777
.SBTTL TELETYPE & CLOCK TESTS
<CHECK TTY INTERRUPT,
tTYCHK: CLR J8FRCTOR

MOV PC,RI|
Eﬁ{ :Ifopr,aoopr.cp +BRANCH IT CONSOLE TTY AVAIL
I CLKSET - JUMP IF NOT AVAILABLE
18: gﬁg oigo.aorps :CHECK IF TTY IS RERDY
MOV 838, J8TPVEC :SET TTY INTERRUPT VECTOR
MOV 8200, JsTPVEC+2 ;PRIORITY LEVEL 4 ON INTERRUPT
MOV sNULLS, MSG :RDDRESS OF MESSAGE TO BE TYPPED
MOVB  aMSG,ahTPB s TYPE FIRST CHARACTER OF MESSAGE
Egla anxpé
ASR J87TPS :SET IE BIT IN TTY CSR REG
gsxr L ‘WAIT FOR FIRST INTERRUPT
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TELETYPE 8 CLOCK TESTS

DCAKCG.PLL

030566
030572

SEE88EE8EEEE
FoRn

RAFF I

006337
000002

122727
004357
052737

013746
00M767

x|: 00
020015

Jddds

3l

o000
St ot Pt
NN

177564

000gie

0000SY

177776

177584

177566

177776
177570
177564

177776
177564

000210
000064

Ell

MACY1l 27(732) 01-0CT-76 14:08 PARGE 31l

2s: ASL 4TPS :CLEAR IE BIT
RTI
38: gnza :%a,ansc CHECK IF CHARACTER IS <LF»
ASL 33TPS CLERR 1E BIT
8IS 8PRTY7,9#PSW  :SET PRIORITY LEVEL ?
MOV J8PSW, = (SP) :PUSH PSW ONTO STACK
JSR PC, . TYPE
CRLF
BIS 3100, 38TPS :SET IE BIT
5’7‘% MSG :STEP POINTER
48: MOVB  aMSG,3sTPB : TYPE CHARACTER
BEQ 2s :BRANCH IF TERMINATOR
ss: INC (PC)+ :SET MSG TO NEXT CHAR ADDRESS

MSG: é¥?RD 0 CgNTRINS RDDRESS OF CHAR TO BE TYPED

NULLa: .Eeggz ISYHD ({5 :CAR RET,SPACE,CAR RET.

ROUTINEH50 TURNPgN KWli-P OR KWll-L LINE CLOCK IF AVARILRBLE

MOV uksnv JSLKVEC :LOAD INTERRUPT VECTOR
MOV sPLKSRY, 38PLKVEC :FOR KHléR%T& KWl I~P CLOCKS

MOV oaoo 33 KVEC+2 *SET PRIORITY LEVEL & ON INT.
MOV 8300’ ISPLKVEC+2
gég :ggxbpr S80PT.CP :BRANCH IF 'P’ CLOCK NOT RVAIL

;LORD COUNT SET BUFFER
;SET 1E,100KHZ AND GO BITS

;BRANCH IF 'L’ CLOCK NOT AVAIL

MOV 82, J¥PLKCSB
MOV 2101, 98PLKCSR

BR 1$
108: 81T CLKOPT,GIOPT.CP

BeG ARBEX :SKIP PRIORITY ARBITRATION TEST
:BELOW_IF NO KW1l-L OR KWll-P

MOV 8100, d8LKS ;SET IE BIT

MOV 8LKS, &S

MOV $NOP, 9§
;ROUTINE TO CHECK PRIORITY ARBITRATION LOGIC
THE BELOH TEST WILL INHIBIT INTERRUPTS ON LEVEL & AND RBOVE (LOCKING
;0UT THE LINE CLOCK) RND THEN SET UP THE TTY TO INTERRUPT. NEXT THE
:PRIORITY LEVEL W] SET T0 O ALLOWING INTERRUPTS IN WHICH CASE
l!HE LINEI%EOCK (R LEVEL 6) SHOULD INTERRUPT BEFORE THE TTY (AT LEVEL 4).

820, 38PSH
BNE ARBEX
BIT 100, JSKR
BNE ARBEX
28: BIT 5;00 ,38TPS

;EXIT TEST IF °T' BIT SET
sBRANCH IF USER HAS DES_ECTED

:CLOCKS
HﬂI; FOR TTY TO BE NOT

s BUS
MOVB  #300,3¥PSW :SET anonxrv LEVEL &
3s: BISB  #100,38TPS +SET IE BIT
BPL s AND WAIT FOR ERDY
MOV S¥TPVEC, . TPVEC ‘SAVE TTY VECTOR
MOV £78, I8TPVEC :SET TTY VECTOR
CLR (PC)+ :CLEAR CHECK WORD
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DCaKCG. P11 TELETYPE 8 CLOCK TESTS

6899 031064 000000 4§: .WORD O

6900 031066 000240 NOP

6901 031070 000240 NOP

§302 031072 000240 NOP

6303 031074 113700 c$: novg 3(PC)+,RO sGET_CLOCK STATUS 3 BRANCH IF READY

6304 031076 172540 BS: .WORD  PLKCSR :CONTAINS RDDRESS CF L OR P CLOCK STATUS REG.

£90S 031100 100375 8PL 13

6306 031102 NOP AT THIS TIME BOTH THE CLOUCK

£907 AND THE TTY ARE READY TG INT

£908 031104 012737 031154 000100 MOV $8S, J8LKVEC :SET CLOCK VECTOR

6909 031112 013737 000100 000104 MOV J8LKVEC, 98PLKVEC

23{? 031120 105037 177776 CLRB  J8PSW -SET PRIORITY LEVEL O

6912 031124 022767 000002 177732 CMP 82,48 :CHECK THAT THE CLOCK

6913 031133 001455 BEQ ARBFIN :8 TTY INTERRUPTED IN

6914 031134 104400 HLT : THE PROPER SEQUENCE

ggig 031136 000453 BR ARBF IN

6917 031140 042737 DOOI00 177564 78: BIC #100, 38TPS :CLEAR IE BIT

6918 03114 006367 177712 ASL 4§ :SHIFT INDICATOR

2353 031152 (000002 RTI : RETURN

6921 031154 67 177704 8s: INC 4§

6222 031160 012737 031176 000100 MOV SLKSRY, 38LKVEC :SET CLOCK VECTORS

6923 031166 019737 031226 000104 MOV 8PLKSRY, 98PLKVEC

ggg; 031174 OQ041Y 9§: BR PLKSRV :FINISH SERVICE (NOTE: CONTRINS NOP IF NO P CLOC

6326

6997 031176 00S267 147572 LKSRV: INC LTICKS : INCREMENT CLOCK TICK COUNT

6928 031202 012737 000100 177546 MOV 8100, JsLKS :CLEAR RERDY

6929 031210 032737 000100 177570 BIT 100, J8SWR :BRANCH IF USER DESIRES TO

£330 031216 oo1qg; BEQ 18 :KEEP CLOCK ENABLED

6931 031220 005037 177546 CLR J8LKS DISABLE CLOCK

gg 031224 000002 18: RTI :RETURN

63N -KW11-P INTERRUPT SERVICE

6935 031226 005267 147544 PLKSRV: INC PTICKS

€93 031232 012737 000100 172542 MOV #100, JPLKCSB

6937 031240 Ol 060101 172540 MOV 8101 98PLKCSR :RE-ENABLE KW11-P

6938 031246 nzze‘g; 000100 177570 BIT 2100 S¥SWR

£939 031254 001402 BEQ 18

6940 031256 005037 172540 CLR S8PLKCSR

Eg:é 031262 000002 .S: RTI

6343 03126M JTPVEC: .WORD O

6944 031266 013737 031264 000064 ARBFIN: MOV 38, TPVEC, 38TPVEC sRESTORE TTY VECTOR

65 031274 042737 000100 17756M BIC 8100, 38TPS

5949 331303 81 oaxégg 100 CLKSET: MOV sLKSRY, IsLKVEC :SET CLOCK VECTORS

69 1316 061 031 0104 MOV $PLKSRY, J8PLKVEC

gg:g 031316 104000 ARBEX: SCOPE

6950 s TURN ON KW1l-L CLOCK IF 887“ ARE nvnanags

6951 031320 032737 001000 000766 BIT $LKOPT, 980PT.CP BRANCH IF NOT AVRIL

6952 031326 00141} BEQ 1§

§953 031330 012737 031176 000100 MOV BLKSRY, J8LKVEC :SET VECTOR

€954 031336 012737 000300 000102 MOV #8300, JbLKVEC+2 AND PRIOITY LEVEL & ON INT.
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£35S 021344 052737 000100 177546
6956 031352
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#100, J8LKS

;SET IE BIT
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TELETYPE 8 CLOCK TESTS

~

80*75
12737
005037
80q7h7
12706
737
1840

012704

e

e

000244
00SS40
177776

000004

000766
177564

-~

030656
177564

lu

MACYLl 27.722)

)
TYPE, ENDNS
INC CNT

Hll

01-0CT-76 14:08 PRARGE 3I4

PC,STMM
8ERPRT, J8ERRVEC

o8PSKH
PC,CLRTBIT
sKPTR, SP

sTTOPY duoPT.CP
s

clgo.a:TPS
J8SKR

1S

ICNT,R2

PC. CAVDAT
s01GITS+2,R2
#PRSSES, R3
$PASSNO | RY
(R2), (R3)+
(R2)$, (RY)+
(R2), [R3)+
(R2)4. (RY)+
#SUCCESS, 38MS6

8100, 98TPS
J8SIA
013

1
OPT.CP,RO

PASTABLRO) , ICNT
28
DONE

ICNT,R2
2

R
CPPASS(0),R2
816,884

I
JRITCNT+L, JWITCN
PSWTAB(2) | (SP)

820, (SP)

3
81, I8ITCNT
RTH1, 9816

8STRART2, -(SP)

;GO START RELOCATING RBOVE 28K

:CLEAR MODE BITS_IN PSU
;GO _CLERR 'T' BIT IF SET
;SET KERNEL STACK PTR
:BRANCH IF NO CONSOLE TTY

:CHECX IF OUTPUT DEVICE 1S BUSY
: 1S AVAILABLE
:DELETE END OF PASS TYPE OUT IF Sw7=0
:BRANCH IF SW? IS DOWN
:GET PRSS COUNT
: CONVERT TO RSCIZ STRING
:GET RSCYI VALUES
:AND MOVE THEM INTO MESSAGE

; PASS MESSAGE RDRS TO TELETYPE SERVICE
;SET IE BIT

:GET CP TYPE
:CHECK IF END OF TEST
:BRANCH IF NOT RT END

;GET PRSS COUNT
;LIMIT PRSS COUNT TO 0-6

;RESTORE VECTOR FOR RTT TEST
:CLERR T BIT TRAP RDORESC

t :RESET ITERATION COUNT
: PUSH

: NEXT PASS PSW ON STACK
WILL 'T;FaggTas SET ON NEXT PARSS?

: BRANCH
!SET ITERATION COUNT = 1 FOR T’ BIT
!SET *T° gIT TRAP TO RETURN VIA 1E
'RESART PROGRAM AT START2

'RESTART PROGRAM AT START2 WITH NEW PSW
: (FROM TRBLE BELOW)
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CEEERERE

HRRREESERE0SEE

SR

SEEE8 888
JedE 298

005737
100401
000207

:

000766

001000
010000
000624
0100CQ
005610

000200
177600
000001

011000

000010
000020

177600

177570
177570

177570

177776
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SBTTL_ STMM ROUTINE
ROJTINE TO SET UP HEMORY MANRGEMENT TO RELOCATE PROGRAM CODE ARBOVE 28K

STM 2¥0PT.CP s CHECK FOR MEM MGMT OPTION
anx as 'BRANCH IF AVAILABLE
18: RTS PC s RETURN
sCHECK IF PROGRAM 1S T0 as RELOCATED naovs aax
tSWI2,5W09=0,1 OR SW12,5W09=1,0 = NO RELOCATION
es: gés 5su09 éusun : BRANCH IF SW0S 15 = 0
BIT 85W12, J4SWR -JUMP IF NO RELOCRTION ABOVE 28K
BNE 43 :1.E. SW12,SW09=1
Jmp ENDM :RETURN TO ENDI vtn ENDM
38: géa :§ula,aasun BRANCH IF SW12=0
JMP ENDNM :RETURN TO END! VIR ENDM

; THE PROGRAM IS GOING TO RELOCRTE.

sRELOCATION WILL BE FROM PHYSICAL 0 - LAST ADDRESS (VIR KIPARD/2) TO
:PHYSICAL ADDRESS FORMED USING KIPAR2/KIPAR3.

sRELOCRTION WILL BE PERFORMED IN KERNEL MODE WITH PSW SET AT PRIORITY
:LEVEL 4 (TO PREVENT TTY INTERRUPT-WHICH CHANGES DATR IN PROGRAM)

sTHE 'T’ BIT IS CLEARED (IF SET). RFTER THE DATA HAS BEEN WRITTEN IT IS
VERIFIED BEFORE_EXECUTION.

ds: MOV 38PSU, (PC)+ :SAVE CURRENT F24
OLDPSW: .WORD O
MOV $PRTYY, 98PSW  :SET LEVEL 4 8 KERNEL MODE
JSR PC,CLRIBIT :CO CLEAR 'T* BIT IF SET
:NOW SETUP nsnonv nnnncenENT REGISTERS.
MOV :SET SCOPE PTR
MOV ﬂhmao :SET CONSTANT=R/W UP YK WORDS
MOV RO, 34K {PORD :SET KIPDRO,1,2,3,8 7 R/W UP 4K WORDS

MOV RO, J$KIPDR]
MOV RO, d#KIPORY
MOV RO, @K IPOR3
MOV RO, 9$KIPOR?

CLR 38KIPARD sNOTE: THESE 2 INSTRUCIONS EFFECTIVELY
MOV ueoo J8KIPAR!  ;RELOCATE PROGRAM EXECUTION

MOV NEXPAR, 98K IPAR2 :SET UP KIPAR2 & KIPAR3

MOV acxxpnha amp AR3

ADD #8200, a8k IPaR

MOV 8177600 mzpnn? AND OF COUSE THE 1/0 PAGE

MOV u a:sab :ENABLE MEM MCMT

CLR
8IT usuxa!suoq,assun -BRANCH IF NO RELOCATION
BNE 1§ :ABOVE 128K

CMPB #10,d80PT.CP
BNE 18
MOV 820, (SP)
+NOW SETUP USER MEM MGMT REGISTERS
Is: MOV RO, J%UIPORO ;SET UP USER MEM MGMT REGS




7058
7059

Pl

032046
032052
032056
032064
032072
032100

BESR ERRRRERERE
SRS RIFSRIREZR

1

:

W

STMM ROUTINE

177602

033012

00SS40

000771
000040
000010
177570

172344

ODCGKCG 11/40-11-45 CPU EXERCISER
DCAKCQG.

177640
177642
177642
177656

000766

172240
177242
172242
172256

000600
000004

000004

177570
177570
000757

MACYI1l 27(73e)

MOV
MOV
MOV
MOV
RDD
MoV

01-0CT-76 14:08 PAGE 316

RO, 3%UIPDR1

RO a:gxponr
NEXPAR, 98UIPARD
38UIPRRO, 98UIPAR]

2200, 38U PAR]
J8KIPAR?, 38UIPAR?

; CHECK Ignéé/QU & IF NOT SETUP SUPERVISOR REGISTERS

38:

BEQ
MOV
MOV
MOV
MOV
MOV
RDD

+ IF AN ERROR

;RELOCRTION MAY
1578

i

I
1

F
$:

UNTIL THE ERR
RETRY: MOV

CLR
MuY
MOV
RDD

MOV
MOV

BNE
BIT
BNE
BIT
BEQ
MOvB

:BRANCH IF AN 11/40
;SET UP SUPERVISOR MEM MGMT REGS

84, J80PT. CP
3$

RO, 94SIPDRO
RO, 3SIPOR]
RO, 98SIPDR?
NEXPAR, 38SIPARO
338SIPARC, 38SIPAR]
8200, J1S}PAR1
SEKIPAR? . IWSIPAR7

(SP),34SR3 ;SETUP SR3

(SP)+ :POP STACK

SP, S8MMON ;SET MEM MGMT ON IND = ON
PC.LDDISP :LORD DISPLAY REGISTER

930ISPLY, ENDTAG SAND ALSO LAST WORD XFERED
SENDMEN, S8ERRVEC;SET TIME OUT TRAP VECTOR

CURS ON RELOCATION THE PROGRAM WILL RETRY THE OPERATION
NO LONGER OCCURS.
$40000,R2 ; SETUP GENERAL REGISTERS
RO ;DRTA WILL BE RELOCATED FROM
;ADDRESS IN RO TG ARDDRESS IN R2
SENDTAG+2, RY ;GET 8 OF BYTES TO RELOCATE

R2,R3 GET 'TO’ RDDRESS
RY,R3 :FORM LAST *TO' RDDRESS FOR RELOCATION
RO’ (R3) :TRAP TO ENDMEM IF INSUFFICIENT MEMORY
SERPRT, J8ERRVEC :RESTORE ERROR TRAP VECTOR
gEQCERFORMED BY AN 1/0 DEVICE OR THE CP. WHICH IS IT?
118

$SW0S, JUSKR :BRANCH IF ALL DEVICES DESIRED FOR

11§ :RELOCATION ROUND ROBIN STYLE

5403, J4SWR :BRANCH IF RELOCATION IS VIR CP

1S
JESWR, J4DEV ;GET SELECTED DEVICE IN <SW02-SW00>

AN IéORDEVICE(ég)SELECTED THECPROGRRH MUST FORM AN 18 PHYS ADDRESS.

LEAR WORKING LOCATION

J¥KIPARZ,R2 ; FORM_RDDRESS FOR RERD DATA
R2 ;SHIFT KIARPR BITS TO FORM
R2 ;18 BIT PHYSICAL RDORESS

ss ; IN R2 AND TOP OF STACK

R2

(SP)

Re
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DCEKCG.P1l

032522

0000
013737
013737

dl2706

005037
016746
012746

000137

005037
122737
001402
000240

000762
001430

040000

001000

002646

000010
000757
000772
000040

172344
172346

000600
177276
177212
032472

006120

177572
000004

172516

000772

172340
172342

000766

K1l
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RoL (SP)
ASL (5P) :POSITION ER BITS AT
ASL (5P) :BIT POSITION
ASL (5P) :4 AND §
ASL (SP)
MOVB  (5P)+,28EABITS ;AND SAVE IN EABITS
JSR PC, astODEV ,uO RELOCATE DRTR VIA 1/0 DEVICE
BVC 108 *BRANCH IF NO DEVICE ERROR
MOV 40000, R2 RESTORE *T70’ RDDRESS
18: MOV (RO)+, {R2)+ :RELOCRTE CODE 1O ADDRESS SPECIFIED
:IN Re (KIPAR2/KIPAR3)
gng R3 R2 :CHECK IF AT LAST ARDDRESS
108: MOV R3 R2 :GET VALUE OF LAST ADDRESS
MOV 1000, R3 :D0 NOT CHECK FIRST 1000 (8) LOCATIONS
2%: ggg 5§R°’ '-(R2) :CHECK THAT DATA WAS RELOCATED PROPERLY
JSR PC N¥SAVVAL :GO SAVE APPROPRIATE VALUES
HLT . :ERROR! DATA NOT RELOCATED PROPERLY
:R0= SOURCE/R2=DEST ADDRESS
38: gng gg,ns :BRANCH IF NOT AT LAST noonsss
SUB 810, J4DEVID :BRANCH IF ERROR ON RELOCATION
BEQ RETRY
INCB  @¥DEV -STEP TO NEXT DEVICE
CLR J8DEVID 2SET DEVICE IND = CP
RDD 840, (PC)+ :SET VALUE FOR NEXT RELOCATION
NEXPAR: .WORD O :CONTRINS NEXT VALUE FOR KIPAR2
MOV Q8K IPAR?, 38K IPARD =NOTE: THESE 2 INSTRUCTIONS RE-
MOV 33KIPAR3. 3K IPAR] :LORCATE PROGRAM EXECUTION

 HEEHHBHE BB O O
S EEHHHHHEE O R
;PROGRAM IS NOW EXECUTING IN KERNEL MODE RELOCATED TO RDDRESS RS SPEC-

s IFIED IN KIPARO. FOR EX. IF KIPRRO=1600 THEN PROGRAM EXECUTING AT

-ADDRESS 160000+(PC)
MOV $KPTR, SP :SET KERNEL STACK PTR
CLR 24PSW’
MOV cLoPsu -(SP)  ;RESTORE OLD PSW
MOV (5P)
RTI
18: NOP sDON’T REPLACE WITH HALT IF USER/SUPER MODE
IMP JUSTART2 RESTART PROGRAM AT START2
. WHEN RELOCATION RBOVE 28K IS COMPLETE PROCRAM TRAPS TO ENDMEM.
ENDMEM: CMP (SP)+, (5P)+ -POP STACK TWICE
ENOM: ~ CLR J¥SR0’ :DISRBLE MEM MGMT
ggze a: - JE0PT.CP :BRANCH IF 11/40
CLR J¥SR3
i8: NOP

o BRI I B I I I 330 B0 3 S B 6303033 RO R
S HHHHEHHEE HHHEEEHHOORIEHEHHEHOHHHHHEHH O O
;AT THIS TIME R 'PASS' HAS BEEN COMPLETED.

;PROGRAM NOW EXECUTING IN KERNEL MODE AT PC AS SHOWN (NO RELOCATION)
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DCAKCG. P11 STMM "1 INE
7m8¢?m%7%w1mm MoV 41600 NEXPAR  ;RESET NEXT VALUE FOR PAR REGISTERS
7171 0325832 105037 000770 CLRB  2sMMON *SET MEM MGMT ON IND = OFF
;igg 032536 000137 031356 IMP J4END! 'RETURN TO INST FOLLOWING JSR PC,LDMM
7174
7175 - WHEN THE PROGRQH HAS_COMPLETED THE REQUISITE # OF PASSES ENTER HERE.
7176 032542 032737 000100 177564 ODONE: #100, 28TPS sWAIT FOR TTY QUTPUT TO FINISH
7177 032550 001374 BNE oons
7178 032°52 105037 177566 CLRB  QaTPB s TYPE NULL CHARACTER
7179 0325356 105737 177564 ISTE  J8TPS 'WAIT UNTIL DONE
7180 032562 100375 BPL .4
7181 032564 00S00D CLR RO
7182 032566 162700 000001 18: 5U8 $1,R0
7183 032572 001375 BNE 15
7184 (32574 000005 RESET
7185 (032576 105737 177570 TSTE  a2sSWR :BRANCH IF NOT TYPECUT DESIRED
7186 032602 100002 BPL 23
7187 032604 00000N 032741 TYPE ENDMSG
7188 032610 013702 000042 2%: MOV 3842 R2 :CHECK DDP/ACT11 MONITOR HOOK
7189 032614 001404 BEQ DONE]
7190 032616 004712 LOGICAL: JSR PC, (R2) GO TO DDP/ACT11 MONITOR VIR 42
7191 032620 000240 NOP
7192 032622 000240 NOP
7133 032624 000240 NOP
;igg 032626 000137 006050 DONEl: JIMP J¥START3 :RESTART PROGRAM
719 s THE BELOMW TQBLE REPRESENTS THE 'NEW’ PSW SET BY THE PROGRAM ON
7187 :SUCCESSIVE PASSES.
7198 :NOTE THE BELOW TRBLE MAY BE MODIFIED TO CAUSE THE PROGRAM TO RUN
7199 UNDER USER DEFINED PRRAMETERS BY PATCHING IN THE DESIRED PASS PARAMETER
7200 :FOR EXAMPLE TO CALSE THE PROGRAM TG RUN WITHOUT SETTING THE 'T’ BIT
7201 *IN ALL PASSES PATCH OUT THE 'T' BIT IN THE TABLE.
7202 032632 0OO0OO ASWTAB: JODOOD :ALL 11 FAMILY CP’S
7eC~ 032624 000020 000020
7204 032636 140000 140000 :11/45, 11/40 ONLY
7205 032640 140020 140020
7206 032642 144000 144000 : 11745 ONLY
7207 032644 144020 144020 «
7008 032646 044000 044000
;5?3 032650 044020 044020
7211 . s THE BELOW TABLE IS THE '917 MASK' USED TO DETERMINE THE INDEX VALUE
7212 :NEEDED TO SET THE 'NEW' P
7213 032652 177774 $PPASS: 177774 o
7214 032654 177774 177774
7215 0326586 177770 177770 : 1140
7216 032660 177760 177760 $11/45
7017 032662 177760 177760




M1l

DIGKCG  11.40-11/45 £PU EXERCISER MACY1l 27(732) 01-0CT-7b6 14:08 PAGE 319
DCGKCG. P11 STMM ROUTINE

7219 :THE BELOW TABLE REPRESENTS THUSE BITS IN THE CP WHICH CAN BE SET/CLEARED

7220 ] ‘EXCLUDING THE REGISTER SET BIT IN THE 11/4S.

7201 032664 000377 PSWBIT: 000377

7202 032665 000377 000377

7023 D32£70 000357 000357 + 1140

7224 032672 170357 170357 :11/4S (REGSET BIT 1S CHECKED ELSEWHERE)

;SSE 032674 170357 170357

7027 : THE BELOW TABLE_CONTAINS THE # OF PASSES REQUIRED TO COMPLETE TEST

7228 032676 000002 PASTAB: .WORD 2

7229 032700 000002 JWORD 2

7230 032702 00000H JWORD 4 : 11740

7231 032704 000010 JWORD 10 :11/45

;sgg 032706 000CI0 .MORD 10

7234 ; MESSAGES
7235 032710 0OS01S 047514 020127 MSGl: .ASCIZ <15><12>'LOW LIMIT?’
7236 032716 O445I4 Q44515 037524

7238 032725 110 043511 020110 MSG2: .ASCIZ 'HIGH LIMIT?’
7239 032732 049863 44515 037524

7241 032741 0iS 020012 041504 ENDMSG: .ARSCIZ <15>¢12>’ DCQKC DONE® <7><O»
7242 032746 045521 020103 047504
7243 032754 042516 000007 000

7244 032762 .EVEN
7245 032762 005015 NODEV: .ASCII <15><12>
7246 032764 0S4130 047040 052117 DEVNAM: .ASCIZ 'XX NOT ON BUS'<¢1S>¢<12>

7247 C32772 Q47440 020116 052502
7248 033000 006523 000012

7250 "

7262 033004 025007 000 ENDNS: .ASCIZ (7><(S

7253 033010 .EVEN

7254 .SBTTL SUBROUTINE CHECKS

7255 033010 000000 ENDTRG: .WORD O

7256 ;NOTE: THE BELOW CODE GETS OVERLAID WHEN THE PROGRAM IS STARTED.

7258 0330.2 005015 J41504 045521 M. +.CP:.ASCII <15><12>’DCQKC-G 11,40 & 11/45 INST EXER’
7259 033020 026503 020107 030461
7260 033026 032057 020060 020046
7cbl 033034 030461 032057 020065
7262 033042 047111 0S2123 042440
042530 122

7263 033050

7264 0330S3 015 047412 052120 LASCIZ <15)¢<12>'0PT.CP=’
7265 033060 Q41456 036520 000

;%E? 033066 .EVEN

7268 033066 00S01S 0SC117 027124 OPTDEV: .ASCIZ <15><12>'OPT.DEV.=’
7269 033074 042504 027126 000075

7270 .EVEN
7271
7272 : THESE ROUTINES RRE USED TO CHECK THE TYPE,CONVERT,HLT,AND SCOPE ROUTINES.
7273 :CHECK TYPE ROUTINE:
7274 033102 012706 000500 CHKTYP: MOV ¥500, SP :SET STACK PTR
| d/,"‘ : o

\ - _
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SUBROUTINE CHECKS

DCGKCG.P1!

033106
033112

033114
033120
033ig4
033130
033134

033136
033142
033144

033146
033182

000004
000773

01270&
012702
004767
900004
000787

012706
104400
000774

012706
00S000
010701
010037
005200
104000
000787

000001

004056

000500

0007S2

000500

000500

177570

MACY!l 2

CHKCNV:

CHKHLT:

CHKSCP:

;SET STRCK PTR
;SET _VALUE TO BE CONVERTED & TYPeD
; TYPE 123456

-

;SET STACK PTR

;SET STACK PTR
; SET SCOPE PTR

7(732) 01-0CT-76 14:08 PAGE 320
TYPE, SUCCESS

BR CHKTYP

MOV #500, SP

MOV #123456, R2
JSR PC, TYPDAT
TYPE, CRLF

BR CHKCNV

MOV 500, SP

HLT

BR CHKHLT

MOV 4500, SP

CLR RO

MOV PC,R1

MOV RO, 3#DISPLAY
INC RO

SCOPE

BR CHKSCP

.END
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DCGKCG.PL1 CROSS REFERENCE TASLE ~-- USER SYMBOLS

RGO =x000O0D 10748
RCL  =xD0OCOI 10758
RC2  =x000002 10768
AC3  =X0D0003 10778
RCY  =%0000OY 10788
RCS _ =xBODGOS 10798 ]
RDCB2 012344 3413 341Se :
RDCSS  DI3ISY 3ph2  3p4de
ADCBE  DI38%2 3794 3795  3797n
ADCB7  D14510 400S  §O0O 4007 4009
RDCO 010304 2824 2825 2826  2B28Y
ROCI 011180 3047 3048 3049  3051s
RDC2  DI2154 3J}S 33478
RDCS 012782 3569 35728
ADCH  * D13452 3739 37M0  3ge
ADC7  DI44OM © 3989 3970 39728
0iS5176 §i70 4171 872 4174e
ADD1l 015274 4206 4207 42088
RODIA  D15520 - 4289 4290 4291 4293w
ADDIB O 4993 4289 43018
01€124 4935 Y436 Y4389
ADD3  D1E&72 4527 46290
ADD6 01723 7MY 47278
ADD7 _ 017676 4g3p Y837 4838  4E4Oe
RORSIS 005210 2269 23168
RORTAB DO2312 1701 1705 17168
AOPT.C 033012 2548 72580 ~ ,
RRBEX 031316 6876 E8BS 6890 6948
RREFIN £31266 £913 6915 69448
RSCAN 005275 2303 23288
ASHCLO 02SE7D . 62230
ASHCRD 025746 62448
ASHLO 0254ED 6169 61738,
ASHL] 026252 6346 63508
ASHRO. 025574 £2008
ASHRL 026340 63730
RSLB1  DI1822 3173 3180 31628
ASLBIA DI1746 3966 39698 .
ASLB3 013144 3636 3637 36398
ASLBY 012450 3450 3951 M¥E2  uSum .
RSB 013624 3786 3787 3788 37308
ASLB7  D14605 4037 HO33  HDHOe -
ASL0 010426 2868 2889 2870 2871  2873a
RSLL  OHIA 3110 311i 3112 3llus
L3 0126 . 3538 2 L
R4 D1Z246 3377 3378 3379 338ls
ASLe  DIF22 3727 - 3728 37300
ASL7 014232 N6 P17 39158
ASRBI 011616 3215 32170 . »
ASRBIA 011632 geel gece  gus
ASRE2  DI2414 M3 34380
ASRE2A D12432 Y3 U4 3vlee
ASRES D314 317 318 3620
ASREE 013742 3826 3897  3829M
ASRE7 . D142 HO44 4045 HONZH j
ASRO  D10454 2882 2883 2884 2886

-y = - s -
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DCExCG.P11 CROSS REFERENCE TRBLE -- USER SYMBOLS

RSR] 011222 3067 3068 3069 30718

ASR2 012170 3351 3352 33548

RASR3 0lo6be 3532 35348

nsng 013304 BB 3B 36928

RSR 014c6h 3930 3931 3933

R.DATR 004402 2l49 2156 21698

BORDR 00410 2ise  2i70s

BODRAT  00S3S4 23378

BELL  0C40SM 2072  2li0s

BICB1 015712 4359 43628

BICBIA 0157 4370 43738

BICO  0I5110 4141 NIN2 4143  4]u4Ss

BICl 015416 4252 4253 42558

BIC2  0l1e2iM Y4EN 4465  44BE 4468

BIC3 16704 4632 46348

BIC? S006s 5008

BINB  0l643M 4528 4530 Y5 4535 4538 4SMO  4BM3  45ues
BINB? (20246 4941 4949

BINI 016072 Y02 Y405 4408 w4l YYI4 4417 4§20 44258
BISBI 015700 4354 43568

BISO 015066 Y132 4133 41358

BISOR DISIiuM 4189  4lbls

8IS 01540 4246 4 42498

BIS2 016152 Y948 44508

BIGeA 0iSesM Y482 Y483  44BSS

BIS? (20440 43968 N

BITBI (015670 yM8 M 4351

BITR2 016522 4S70 45?7 45738

BITB3 DI170SM 484 46878

BITB6 017440 y771s

BIT1 018332 Y4223 Yoo Yoeobs

BIT13 = (20000 13128

BITIN = 040000 13118

BIT1S = 100000 13108

BIT2  Dlbe4l Y475 W47 44788

BIT6 = 000100 13148

BIT8 = 0COM00 1313¢

| BPTVEC= 000014 11118 5423  S426% S427% S499%  5500#
BUSROR 001372 1S21e  1634# 1659k

C = 000001 10878

CBIT  (2Mbb S6728

CCo 010120 o748 2749 2750 275l 2752 2753 2754 27568
¢Cl 01013 S;gg 276l S?BS (AT

e 010150 2769 77 7728

£C3 010162 2777 27798

CCH 010176 2784 27865 2’878

CHKCNVY 033114 72788 7282

CHGHLY (03313 72848 729

! CHKSCP ggast 70888 72%

| CHKSP (23266 S6084

| CHKTYP 033102 72748 727%

| CLKSETYT 031302 6831 6946

CLRTBI 002676 1S70  IBSY8 S417 S5hl  SB0S 690 7030
, CLRO (010222 F4 279% 2797 2798  2800s

| CMPB]  01SeH4 4338 43408

CPee 016506 4563 4SeM 4Sebs
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CHPB3 017086 4690 46938

CHPN 023522 cEA68

CWP0_ 014770 4035 409 4097 4099

CPOR 015232 4185  4168s

CWPl  0IS3IM 219 4215 w216 42188

GPIA  DISHM 453 4260  W2b.  M2b3s

cP2  0lbl4 W42 4§43 4qeSe

Cw? 01763 4g22  4E23  4B25e

CNTRLC= 000003 19328 1998

CNTRLO= 000017 19938 20il

CNVROR 003102 19238 [986

CNVDAT 003056 19038 1978 2029 6969

CNVDIG 003202 1909  1948s  I96d

COMBL 011600 3206 32098

COMBIA 0117860 378 3073 30758

CorB2  0123% M4 N05S  3607e

COMSS 013062 3607 3609

COoMBe 013674 3808 38108

CONB7 Q14524 40l2  4DI3  4DISE

o0 Diozes 2815 2816 2817 2818 28208

CONL D114 117 3118 31208

CoM3 012740 4559  3ohls

CoMd 012056 33108

Coe 013270 384 3685 36878

COM7_ B14356 3958 3%3 3%l

COUNT  DO4330 2136+ 2139+ 2i42¢ 21608

CPCHK 006260 24338

CPERR_ DO4030 2043 21068

CPPASS 032652 §383 72138

CPUERR= 177766 11388 144B# 2050  2u97#

CRLF 00072 14058 2000 2007 2138 222 2298 2550 2665  68S2 728l
CYLADR 002300 1632 1657  1700% [701% 7108

DBING? 020242 NGYEs  4G78E  4G79s 4983® 49BYs 4985 49\BE 499 4997  SOO4e 5006  5007#
DBIN? 017532 47978 uGl2F 4Ble¥ 4B21  4B27E  YE3DE  4GYRr  YB4EE MBSO
DORTR 017076 :67‘;“99! :7793* 4705% 4709 4713 4714 Y717% 4718 Y723% N730% N737% 4738 Y74l#
DOATAB 017526 47676 4768% Y773% 4776 47B0F 4781 4785 47928

DECB] 01550 3192 3193 31958

DECBIR 011700 295 32478

B 062 3457 3458 34608

DECBS  01ag22 W65 36678

DECBEA 013774 3839 3840 38428 v
DECB7 014572 4o31 4032 H4O34e

DECO 010346 2841 2842 2843 2044 28468

DECI 011140 3040 30428

DECIA 011410 3138 31408

OEC2 012224 3369 33718

DECS 012714 3545 46 4? 35498

DECE 013436 3733 N 373

DEC7  D14250 3923 3924 39268

DEV 1407¢ 1498 ISI3% 1S73% 1S4 1599 1601 1615 1618  7102¢  7138%
DEVCHK 2547 25538 .

RRRR
SR
S

60
l4cbs  1S11#  1514%  |6lS# 1695 1843% 2037 240S% 2484x 7136 7139+
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25568 2588
1577 17348
1905 1925
19708 1979
2093s

11548 2375#*
23b4s 2370#
7081

63198

6986 71768
7189 71948
28?7 233l
1631 16908
14118 1499%
14028 2017%
12818 2516
11148 2480#
68310 S318s
6318 £8322
8316 S344s
8345 S346
69578

644 65618
7014 7018
7082 7159s¢
7187 7evls
£981 7252%
25e?7 cb23s
o443 7081 %
£958s 7172
079 2081#%
<00 24088
1590 2304
2052 21078
2383 2387
11398 1849
11078  1347%
c021% S022%
bbSO*  bbSI#
2380% 2386%
57598

14368 457
486 4873
851 5529
12838 25¢eS
11288

12828 2521
14408 1478
1491 1486
2145 clbes
2292 23358
298Ss

65378

13188 1503
2828 283
2950 235”’

S

19698
2030

7291#%
2371+

7177

158
2966

MACYL1l 27(732)
CROSS REFERENCE TRBLE -- USER SYMBOLS

2599
1987
203l

2374#

7119%
2e30*

G313#
8326

1646
2855
2982

Ele
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2605

6970

€375

ee3l
53S0#
6327

2483%
eS4e

2cb3s
Cu2ls
7093#

20s9
4367
b165#

27 38#

1675
a8eM
3017

gl 2bl3
2633 2741
S351%  5356%
8331 5332
@S89 5063

e ME  g43oH
S4o2x  SuHb4x

2002 2636#
00 S1uk
BUEE 2473
|75 4507
2756 2764
5873 2879
303% 3042

cbls

3878

6513#
8335

$507

eH33*
S507*

2744
5158
6580#%

489b6#%

e77¢e
2886
305!

eéel

4899

6532+
5336

6548

2472%
S508#

3754
5166
6827 %

S40S#*

2779
2893
3058

c408

5337

6650

2493+
6S39#

3881+
5i8l

S74q%

2787
2901
3064

5752

S3u2s

6958

2S4o#
6548#%

4701
5208

6159

2800
2923
3071

blbe

B574#%

6577

2559+
bbl2#

4868
8S13

2820
3086




DSOKCG  11-40-11 45 CPU EXERCICER MACYLl 27(732) 01-0CT-76 14:08 PAGE 326
DEOKCG. P11 cngs§ HEEEEEN E TRBLE -- ugsﬁ SYMBOL
09 1 'y 2 8 4 5 164

RO AB 4 U9 UL ik U4 R 3B
3269 3275 3279 3285 3288 3305 3310 3317 334 3330
3354 331 335 3371 3375 3381 3385 33\ 3WO7 341l
39438 3946 3459 . 3460 346k 3972 3477 34B2 2488 349
3528 3534 /W) /Y9 3955 396l 3oe 3572 579 3895
%25 3633 3633 3644  3B5] 3655  3bbl 3667  .681 3887
71§ 3722 3730 373 3792 3796 3749 3763 3768 377M
3804 3810 3817 3823 3829 3835 3842 384 3853 3859
3926 3933 3941 3998 3954 3961 39S 397 977 3984
3022  §038 4039 4040 4047 4063 400 4067 4076 4084
4lg2 4127 4135  4I45 4153 4161  4IE4 4174 4179 4188
4236  4d42 4249  yasE 42E3 4574 4281l 4286 4293 4301
4351 4356 4362 4367 4373 4425 4438 4445 4450 4457
449] 4439 4506 4546 4556 4560 4566 4573 Y578 4eD7
4629 434 4639 9B7I  NEZY  NEBD  NB87  4B93 4711 47I6
4740 4796 4750 4771 4775 4778 4783 4787 4815 4819
YBYY  4BYB 4852 4911 4917 4922 4926 4932 4937 4976
5001 S011 S027 5029 S031 S033 5035 5037 S639  s0ul
S49 5051 5053 6055 5081  ©IC1 6117 5135  5I43 5154
E226 6233 623 5269 5299 5317 5342 5349  53c5s 5367
63878 G458 Su,5 5§54 5526 552 5667 6686 5591 5617
5652 ©Sbb3 5681 G5e9 5705 5768 5781 5795 5409 5823
587 6@8]1 6886 5897 65903 5908 5920 5939 5956 5960
5981 5990 599 H0i? 6021 6025 6071 6076  Bll6 6119
B218 8238 6262 6293 6312 634D 63k 6390  EB416 6430
6529 6542 6559 6597 6625  6R4S  BR93 6733 6782 6809

ICNT 001000 14298 2028 2363 2960 6968  6982% 6984 6987

INCBI 011964 3161 3162  3lk4s

INCB2 012556 3492 3493 34968

INCB3 013114 %23 %%

INCBS 013606 3781 37838

INCBEA 013756 3832 3833 3835

INGB? 014586 4026 4026 40288

ING 010366 2860 28S1 2852 2853 2855k

IN1 011264 3082 3083 3084 3086

INC3 012750 Xe4 35668

INCY 81210& 3925 g;a 33248

INCE 13400 371 ] 3750  37ees

IN?  Oi%416 s

J00EV 001430 1500 15708 7120

T00ONE  DO1426 iE31s 16078 16490% 1643% 16698 1672

IORETR 000760 14088 1608% 1649% 1654#  1677%

IOTTST 021502 52458

| 10TVEC= 000020 11128 1322  2448% 2478k  2479% 5245

ITCNT 001150 1464%  14BEE 14698 o464E o467 B992¢  B9%6H

Pl 02076 5077 5078 5079  S08ls

TP3 021032 5097 61018

IS 021070 5113 61174

MPs  0eilN 5131 51358

6 021154 G143

7 Ge1212 51548

JSRTST 021216 51588

JSR1T 021300 5166 5167 5170 S171 5172 5173 51798

JSRIA 021302 5168  5181#

JSR3 021366 5192 5199 5203

!
§
'
1



12

BERAEE o1 0 S BRI e - TESIA GRG0 D8 pace 27

JSR3A
JSRY
JSRYA

021370
021444
1446

PPiko= 17200

KDPDRO=
KIPARO=
KIPAR]=
KIPARZ2=
KIPAR3=
KIPARY=
KIPAR?=
KIPDRO=
KIPDR]=

=]

172320
172340

172344

5193
8215

52054

sal7

ccsex
7042%
2313#%
70M45%

7046%
7036
7037%
7038%

7039%
B58S

a4z

6531
67608

S218

44?7

e740
6879

6946
6908#

c45Sb#*

e203
1929

oH77%
4326

6854+

S22

7041%
7043%

7074

2459

3877
6328+
6909

20s7

B497#%
4329%

6856

52258

7142%
7044

5498

4898
6931%
b2

e37e
6531#

6853

7106

6961

SH07
6955»
6946%

c4bl*
6770

6977%

7142

7149

5751

6953*

8857
6771

bibl

69354 #

8501
B774%

6576

6671
6775#

7080

6710
6813%

6760 7079%
b6814#




DCAKCG 11/40-11-45 CPU EXERCISER
OCaK

MRCY11 27(73¢2)

31894

CG.Pil CROSS REFERENCE TABLE =-- USER SYMBOLS
MULO 026034 62728
N = 10 10908
NEGBI 11S3M 3185 31
12506 3469 3470
NEGBS 013712 3814 3815
NEGB7 (014640 4 4051
NGO 810’406 360 86l
NEG] 11400 3132 3133
NEGE 012130 3333 33358
NEGS 012726 2582 3S
NEGH 013324 3696 3697
NEG? 0143eM 3945 3946
032432 2463%
NODEV  03276e 1604 72458
NOTFND D0S23S 2286 2308
NOTHOM 007024 2570 2592
NOTYPE (006256 1872 c0l3%
NULL = 000000 1898s
NMALS 030662 6836 68618
ORERR (020526 sOl4se
031676 70288 7151
oP 033066 2563 72688
OPTION 000770 14208
OPT.CP 000766 1370 14138
b168 63
6962 6983
oW 022306 S415s
PRRLSR= 172100 13428 1348
PAREVR 000707 1390
PARTBL. 030160 6701 67498
PARVEC= Q0014 13438 1345#
PASCNT  OGAC 978
PRSSES 0040i0 2031 %
PASSNO OO416Y4 212Ss 6972
PASTAB 032676 £ 984 72288
PC =7000007 10658  13S6%*
1581%  1584#*
1877%  1882%
2036#
2155% 2158%
c438% 2462#
27e3% 2736
3593 k Y4¢ ]
4177 4181
4861 486k
4878 4879%
S104 5119
5395 S
£o22%  SSbl#
6753 756
6009 6010
6163 blbb
6354 6357#%
£S76%  B578
pBSB* 6B86S

3472
38178
4053
2862 28644
31358
3555
3698 37008
39488
7060 7071
23224
2597 2603
24B9s
1446 1870
6505 658S
7004 7052
1346 2262%
cl0es 6971
1359% 1360#%
1609% 161b6#*
1890% 1896#
eluex  2046#
2159% 2270%
c485% 24B8#
e740x 2742
3673 3864
4184 4196
4863 4864 #
4880% 4B8S
07 230
cq07%  S409
55% £598
8770 £783
6011 6014%
6177 6180#%
6378 b381#
6581 6b
6898% 6903
7190% 7280%

H12

01-0CT-76 14:08 PRGE 328

71418

7170%

2616

ec49
716l

c6els

2ae7e
6704

2SYY#
6766

S3%
6795

S514
6329

5568
6870

5571
6875

6091
6351




COKCG 11-40-11-45 CP

DCAKCG. P11
FORTBL 030142
POWN 000610
PEFLg Dﬂﬂggé
PERTL  BOOREL
PFVEC = D030
PHYSPC 00M0N?7
PIRQ = 177772
PIRQD 026604
PIRVEC= 000240
PIRN = 010000
PKFk =
PLKCSB= 172542
PLKCSR= 172540
PLKCTR= 1725
PLKORPT= 002000
PLKSRY 031226
PLKVEC= 000i0M
PNTREG 0Q4172
PPB = 177556
PPOPT = 000002
PPS = 177554
PPVEC = 000074
PRB = 177582
PRDAT 000772
PROPT = 000001
PRS = 177550
PRSYNC 000773
PRYYZ2 = 000100
PRTY3 = 000140
PRTYN = 000200
PRTYS = 000240
PRTYS = 000300
PRTY? = 000340
PRVEC = 000070
PSM = 010000
PSH = 177776
PSIBHIT 032664
PSUCHK 023054
PSWTAB 032632
PTICKS 000776
PUMN = 030000
PUP 000632
Qv 000771
RC 006750
RCCA = 177452
RCCS = 177946
RCDA = 177442
RCLR = 177440
RCOPT = 000010

RCTBL 002460

XERC]SER MACY!1
CRCSS HEEEEEN E TRBLE -- ugsk
6660  B741M
1325 13708 1377
14098 2084 2245
2086 22478
1384 13878
11138 1373% 1377
2065 21098
11368 2500 6448
(Ariv
11278 4SO  BYSL®
13158
11018 )
12078  6872%  B936*
12068 2531  B873%
12088
12858 2533  £870
6867 6323 6924
11218 6867% E863*
2042 21308
L1448
13008
11438
11198
11428
14218
12998
11418
14223
10978 6109 6117
1098 5255
10958 1328 1337
10948 1630 6107
10938
10828 1324 1326
6123 bi28 6135
11188
11028 5279
11248 1452% 1572+
S415  S4lpx 5418%
6066* b107% 6113
g2l2 6357 636l
§612 6619 6775
€669 72218
G5578
6993  7202s
14288 6935
11038 5278 5264
1373 1377s
14268 1482 1595
2579 26018
11788 1776
11768 1778
11788 1774 1775
11748 2199
12938 2604
1738 1773

27(732)
SYMBOL

2475
ceH7%

c475#

BYSH#

6904

69358
6909#

Il2

01-0CT-76 14:08 PAGE 329

2486%

2476%
Y55

B6937#%

6947
6923#

5250

2390
6451

1862#%
Shs]#
bl28

638S
5B49%

6123
c425*

bYS9*  B4BS*  H4BHH

6940%

BM7%

5263 6134 14O

e479  SeS84  Sad2

2390 2503 2985
6134% 6140  BlYyx

6450 BYSE*  B487%
68SC 6887 6833

6128 6134 6140
2430% 2440 2465

7029

8382

3IN00*
8603
6180
6493
5310*

7096

S418

300S#*
SbOY#
6184

6530%
959

6066

5361

6560%
7150%




DCGKCG.P1L
RCVEC = 000210
RCHC = 177450
PECO 004510
REG = 0ONO000
REGADR (0QO446b
REGS CONYYY
RELOC 001182
RE DO404e
RELRI 001006
RELO 207032
RELOO 010030
REL! 010032
RELI! 014060
REL2 014062
020056
RELI 020060
REL33 (02214
RELY 02242
RELYY 023668
RELS 023664
P55 (025376
RELE 02s400
RELBE (2734
REL? 027394
REL7? 030464
RESERR 00S530
RESET] 027300
RESNSG (005640
RESPSW 002712
RESTPS 0UeS722
RESTRP (22702
RESVEC= 000010
RETPC 001366
RETPSH 002704
RETRY 032216
RF 006714
RFCMA = 177464
RFDRE = 177470
RFDAR = 177466
RFDCS = 177460
RFOPT = 000002
RFTBL CO2MIM
RFVEC = 00020M
RFWC = 177462
i RHCS2 = 000000
RK 006706
RKBR = 177410
RKCS = 177404
RYDA = 177412
F'RKDS = 177400
| RKER = 177402
RKOPT = 000001
| RaTBL 082372
RKVEC = 000220
| REWC = 177406
RKE 007010

11248
11778
2209s
11048
cl3l

2130

14728
2061

14384
2628
2633%
27368
-t ]
38738

:'80-0—
oy
-0

L ¥ 4

on
W SNBSS S8E =

[ Y ¥ X Y Y
.—..—.—-g
oo

mb—o—v—o—-o—o—-o—-o—o—m
UV 0= e “JTL) == s Pt et e
RABS B e £

oo
oy

ODCGKCG 11/40-11/45 CPU EXERCISER
CROSS REFERENCE TABLE -- USER SYMBOLS

MRCY1l 27(73¢2)

c4sSY
6099

3866
1457%

2543

18628
2474%

2197

1748

6107

4887

SOeH

2494 #

J12

01-0CT-76 14:08 PAGE 330

6128

5391

6552

2S43#

5140

5739

6549

S023#

B149

S064*

6565

G517%

682l

S518#

5552

6540

6549%
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-

DCaKCG. P11 CROSS REFERENCE TABLE -- USER SYMBOLS
RKBBA = 177444 12248 1824

RKBCS1= 177440 12228 1817 1826

RK6CS2= 177450 1268 1820

RKEDR = 177496 19858 1823

RKBOC = 177460 12308 1822

RKEDS = 177452 12274

RKGER = 177454 12288

RKENE = 177456 12298 1818

RXbw: T= 000100 1998 2617

RKETBL 002572 1741 I8les

RKGVEC= 000210 11268 1821

RKEMC = 177442 12238 1825

ROLBI 011476 3167 3168 31708

ROLB2 012400 27 g8 29 343ls
ROLE3 013170 398 3649 36Siw

ROLBG 013726 3820 3821 3823

ROLBEA 014022 3850 3851 3853

ROLB? 014655 4057 4058 40RO

ROLD 010440 2876 2877  2879%
ROLL 011174 3054 3055 3056 3058#
ROLIA 011206 3061 3062 20648

ROL3  0ig776 3676 3577 35794
ROLY 012204 3358 3359 33bis

ROLE 013254 377 3678 3679 3681
ROL?  OI443Y 3981 3982 39848
RORB1 011564 3193 32028

RORBIA 011654 3932 3233 32358

RORBY 012362 319 M0 M2 323
RORES 013130 329 330 363l 36338
RORBE 013660 3801 38044

RORE7 (014542 4019 4020 4022w

RORD 010324 2832 2833 @B 2835 2837
RORI  OIllay 3035 3033 30358

RORIA 011236 3074 3075 3076 3078%
ROR2 012072 3314 3315 33178

RORS 01650 325 /26 35088
RORE 013374 3704 3705 3706 37088
ROR7  DI4306 - 3938 3939 39413

RP 006732 2677 25964

RPBA = 176720 12018 1766

RPCA = 176702 10028 1764

RPCS = 176714 11938 1768

RPDA = 176724 12038 1765 -

RPDS = 176710 11978 2138

RPER = 176712 11988

RPOPT = 000O0M 12328 2598

RPTEL 002436 1757 17638

RPVEC = 0DG25Y 1130¢ 1763

RPUC = 176716 12008 1767

RPY (006766 258l 26078

RPYAS = 176716 11888

RPYBA = 176704 11838 1792

RPMCA = 176734 11918 1790

RPY4CS1= 176700 11818 1785 1794 2200
RP4CS2= 176710 11858 1788

RPHDST= 176706 11848  :79]
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DCQKCG  11/40-11/45 CPU EXERCISER MACYLl 27(732) 01-0CT-76 14:08 PRGE 332

DCaKCG.P11 CROSS REFERENCE TABLE -- USER SYMBOLS

BRr50Sl= 176712 11868

RPYERL= 176714 11878

RPYLA = 176720 11898

RPYOF = 176732 11908 1786

RPYOPT= 000020 12948 2609

RPYTBL 002502 1739 17848

RPYVEC= 0O02SH 11318 1789

RPYMC = 176702 11828 1793

RS 007002 2583  26les

RSAS = 172056 12188

RSBA = 172044 12138 1808

RSCS1 = 172040 12118 1801 1802 1810 2201

RSCS2 = 172050 12158 1804

RSDA = 172046 1214s 1806 1807

RSDS = 172052 12168

RSER = 172054 12178

RSLA = 172060 12198

RSOPT = 0DOOYG 12958 2612

RSTBL 002536 1740 1800w

RSVEC = 00C20M 11238 1805

RSMC = 172042 12128 1803

RTI1 ~ 031620 5398% €997 69398

RIT1 024742 60508

RTTIEX 025132 60868

RTT2 025140 6088  6091s

RTT2A 025154 6092  6094s A

RTT2EX 025354 6059 6093 6103 6115 6120 6123 613!  BI4L  Blu4s

RO =x000000 10588 1348% 1351 1478% 1479 1502 A3 1505 1509 1635  16B1% 169N
1636% 1697% 1701 1705 1706  1707#.-1B46 1847 1867  1BB8% 1875  1B79%

1939%  1942%  1946x 1963% 2130% 2140% 2209 2el3x 2214% 2215 c2e4 2230
2236 2434* 2435 2437% 2438 2495% 2498% 2501x 2504x 2506% 2507 2518
2b28% 2629 2630 2b34%  2b635% 2636 c736% 2737 2738 c742%  2743% 2744
2804 c8i4x 2823% 2831% 2B40* 2849% 28S9% 2867% 2875% 2881% 2889% 2895k
2305 2907% 2908 2920 2928% 23929% 2931% 2935% 2939% 29%4x 2995 3006
3396% 3397 3399% 351i3% 3515 3596% 3597% 3600 3601*% 3602 3603% 3673%
3747 3J7S3% 3754% 3873% 387M 3875 3879% 3880% 3881 3890% 3891 3892
3894 3895% 3896 3897 3898% 3899% 3988 J989* 3990 3991% 4O72% 4078
4101 4131 4137 4140 Y147 4149 4151 4155 4158 4175% 4176 4177
4182% 4183 4184 4186 4519% 4520 4526 4529 4531 4534 4536% 4539
4544 4549 4ce8* 4589 4590 4592 4594 4595 4596 4597 4651% 4652
4656 4658 4660 4661 4663 4735% 4736 4738% 4751 4801* 4802 4803
4807 4808 4857% 4862 4865 4866 4834% 4835 4896 4Y300% 4901% 4902
4450 4gS1®  4952%  4Q53¥  4ISM 49o5*  4OS6¥  4QS7% Y4965k gqgg* 5069% S070%

6295% 6306 6310 6319% 6324 6329 6335 6344% 63S1*¥ 6360  6368% B370
6384 63%2% B3N bYY4% 6466 B554% 6557 6560 bS72%  B573 6574 6578%
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DCAKCG 11-40-11-45 CPU EXERCISER
CROSS REFERENCE TABLE ~-- USER SYMBOLS

DCRKCG.PLL

Rl =%000001
RI0 =%000000
R11 =+%000011
Ri2z =%0000.)2
R13 =x0000L3
RI1N =x00000%
R1S =%00000S
R2 =%000002

R3

=%000003

6580
6707%
6789%
6384
7087%
1059¢
1933#%
2153#%
2987

B593%
6715*
679

7034%

6534
B717%
6792%

MACYLl 27(732)

b535
6718
6793

6600%
b722%
6797%
7037

7134

1576%
1937%
2276

3020%
6828%

Mle /
01-0CT-76 14:08 PAGE 333
bt.30x 6bE8*  B673% J bH7EX
672 6728% B776%f 6780
673 6800% 6801 6803
7038 7039 70577 . 70S8
7181% 7182% 7289 , 7291
1593 1698 170 1906%
1938%  1940%  1944%  19G1*
g2??% 2278  2e8lx 2282
3882% 3992%  4SB7%  HSES
6BeS*  7033% 7290%
1435 1486% 1487 1490
1952%  1957% 1961* 1962
c0S# 2056  2062% 2134
22’8  2280% 2281 ceB2
2533% 2537% 2S41¥ 2544
27c8% 2908% 2909% 2910
2976%¥ 2996% 2997 3013
3073% 3081% 3088% 3096#
342bx  3440¥  344Ye¥  3456%
3588 3599 3600  3602%
3664  3864¥  3B6S%  3894*
103  4104* 4105  41ll¥
4186  4316%* 4317% 431B¥
4365  4369% 4371 4385
Y412% 4413 4419 Y431 *
4489  4493¥  H494x  4495x
4597% 4603  4609*%  4bll
4760  4803% 4804  4BOSH
S032  SO034* S036#  S038%
Sllex Sle27% S5130% 5138#
5200 5201 S219%  S220%
S384%  5385% 5389% 5390%
S513% 5519 5521 5574
S659  S687% 5688% 5691
S798% 5800  S5807% SB811l%
S941% 5948  5951% 5954
Bl147% Bl48% Bl76% b179
B248  b2Se% 6258 b7y
6308  6322% B34 B3N
64S7  B4B0*  BY6l 6470
bbl3%¥ 6615  6b34*  bEHeH
6779  6B19% £B20% 6968%
7090 710e* 7107% 7108%
7188% 7190  7279%
1941%  194G%  1950% 2131#%
2J11% 2912 2918  294S#
3147% 3148  3150%  3153#
3277% 328l1% 3283 3286
3537% 3551% 3563% 35B1#
4162% 4165  Yleb* 4169

1502%
2028*
2150%
ceoB4®
2555%
2919
302b*
3104
3468#%
3603
3895
Yl1o%
4319%
4386#%
Y434
4502
Y618
4806
S040*
Si4]x
Seel
S4S6#%
6575
c700
88le
6003*
6189%
6352#*
b5Sb3#*
BE47*
6970%
7109%

2132
2946%
3178%
3510%
4087 %
41399%

b6B3*
B?BE*
680
70e8

1927
2090
2314
5395#

684

B6787%
6903*
7069

193] %
2146
eb37%
SYicx

bbB8#*
6788%
6983%
7070

1932%
2147

2745*
S756%»
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DCGKCG  11/40-11/45 CPU EXERCISER MACY1l 27(732) O01-0CT-76 14:08 PAGE 334
DCGKCG.PLL CROSS REFERENCE TABLE -- USER SYMBOLS

4213 Y222 4231 4237% 4238%  YeM0 4245 4251 4258 Y265% 4267% 4268
4277 4283 4288 4295% 4296 4297 Y342%  H344x 4345 4383%  43B4® 4385
4397 4399% 4403 4404 4Y406% 4407 4409% 4410 Y421 Yyoox Y423 4515%
4519 4534 4544 4549  4550%  4SS1x  NHSS2 4558 4562 4569 4576 4596
4653% 4654 4655 4oOb%  4BS7%  4BS8» 4659 4668% HBESX 4675 Y6576% Hb77%
4682% 4683 4685 4689 4691 Y761% 4762% 4763 4806* 4697 4808%  490b*
4908 4914 4934 4960% 4969% SOIS* 5018 S019% S020%  SO44 SO46 So48
S084% 5087 S088* 508Y S5090x 5091 5092 5099 S119% 5122 S5123% Sl24x
5129 5133 S196%# 51973 5198 c207% 5210 s2le CoSk* 5257 5269 5271
S430% S431 5465 5519% 5522 5531 S533% 5583% 5584 S589% Sb0B%* Sb616
Sb23% SbaS* 5627 5629 5634 Se40*  SeY4lx*  SeM2 Se44 5772% 5775% 5779
586k 5870 5871 S879% 5BB4® 5B839% S5891x 5839 S901% 5905% 5906 5977%
5979 Bl74% 6197 6201% 6220 b227% 623l¥ 6236 6249%  £260 6277%  b29l
6310 b3cl*¥ 6336 63S4*  B3SS 63S6* 6362 B437%  B40Bx  BY14 B419%  £425#
BH33%  BH47®  BYSE b469*  6499% 6500 6bl6% BEl7 6632 BbY3%  bE4E*  BB7SH
b714% b72b% 6778% B779% B971x% B973%  H975%  7090% 7031x 7092% 71&5 7127

R4 =%D00004 106cs 1480%  14B1lx  1487% 1488 1490%  1520%  1S24%  1582S% 1526 1529% 1609

411 4155%  4156% 4157 4165% 4168% 4169% 196% 4197 4198% 4199 Y203*
4213 4222 4230%  4231%¥  H24O0%  Y243® Y245k 42G1¥  H4ESH 4268% 4269%  U270%
4283% 4288% 4296*  4297%  H303% 4304 4381% 43B2% 4383 4393%  4403* 4404
4413 441 Y418%  4419% Y4y21% 4429 4SJo¥ 4532 4842 4SG2#  YS5S53%  HOSYx
4562 456 4S7b%  YS94x  4E99x  YE17%#  4BSI*  YEbl¥  4Bbex  HEB3*¥  YBESk  4BE7*
4669 4676 4677 4681 4682 4683 4685 4689 4691 4760% 476l 4907 %
4909 4913%  4914x 4915 4919% 4320 4924 4928%  4S929% 4330 4934%  4935#
4970% 5104% 510S 5109 5110 5111 5115 S175% S176% 5177 G181% 5184
S190% S198 S20S% 5206 S2le* 5221 5223 S224Y%  5253% 5274 5278% 5279%
S284% 5285 S30e2* 5303 S2l® 5531 SS63% 5565 S58i%  5582% 5583 5588%
827 5829¥ 5832 S5871% 5873% 5877 £888* 5889
£923% S5967% 5969% S5974x  5993% 5994 b178% 5183%
b204*  6210%  b2l4 b228% bA30¥ 6234 b248*  6255%  £25S8 b278% 628l® 6287%
6303% B304x B30S5% 6308 b334x* B6335% 6355% 6360% 6362 6378 6379 6380%
1 b4cB b431 b448%  B449%  B4S7%  B4HBI®  BYHGL
b4B4Y*  BE17% 662l bb32 bb43 bb4b b6676% 6677% B678 6679 b6Bl%  bbB2*
6684 66Bb* 671S% b716% B717 5718 6720% b721% b722 6723 b725%  6972%

RS  =%000005 10638 1479% 1481 1509 1571  1574% 1575% 1576  1S77%  1S82% 1589 1601

1603 1624 1Sk 1b2b® 1627  1632% 1533% 1634  1635*  1636X  1637* 1644

1648% 1655  165b%  16G7%  1658% 1659  1660¥  lbbl¥ 1663  16B4¥ 1673  1676%

1927% 1943% 1944  199g¥ 1953 1956% 1953% 2210% 2219¢ 2220% 222lx 2227

2233% 2234 2235% 223p% o450k 2954k DS54 PSop¥ @557 9569 2572 8574

2678 2680 2582 2584  oe20k 29l4k _p9I15% 2916  2959% 2960k 296 2964

3001 3016  J296% 3297% 3301  3307% anaa* 33Y2¥ 3394x  3B3*  337* 3386

44gx  3Yeax 3474 3Y91¥ 3801 3p04E

3b28% 36M7e 3658  HilGX 4118 41P3% 4125 9313 Y314 43ISk HI16 4322k

4334s 4335% 9337  4346¥ 4347  4353% 43SBE 436 4369  43ZBE 4379 4390«

4397% 4400 4401 Y410 4HIS® 4416 4N23® 4423k 430  WYI4E  YHNL 4447

YUE0%  4463% Y471 4472% 4474 Y4BIX  44S7®  44EBE 4489 4S03F  4SO4 4523+
4527 4537 4590 4591 4592k 4593 4B03*  YplD¥  Yeli¥ 4BIB Y62l

Yb3b¥ 4B37 4G54 4B7é 4678 4702% 47B3% 49pak  4971%  S158% G160 B163k

cig9% 5177 5183% G5l84% 65185  5IBe¥ 5187% 5190 5201  S206% 5245k 45248k

/




Bl3

DI3ksd 11 40-il 45 JPU EXERCISER MACYI1 27(732) 01-CCT-76 14:08 PAGE 336

DX k6. P1l (R0SS REFERENCE TABLE -- USER SYMBOLS
5253 5263+ S284s L914# 5918 5922% 5983  5992% GDO4# 6005 60Ok 6013+  BO1Ge
023  Bl77¢ B178  6i79% Bi91  B203* 6204  620Ss B2l4  E22e# bee7  bedk  basOH
6256% 6260  6279% B29] 636 6338 6375k 63G4s  b3B  S635F  6bI6* 6637  EBbLH
gch7e 6677  b6B2  b702%  670B* 6716 6721

SAVPSH 025136 E0S0¢ 60S]  60S6 608 6089 60 Bl4M

SAVVAL  D02%4h 1807 18438 713l

SBCBL 011510 3173 34 37es

S8CB3 013210 3653  3bkls

SBCBY 012474 3464 34668

SBCBE 013562 771 3772 3774

SBCB? 01470 3997 3398 3399 400ls

SBC0 010470 2690 2891 2693

SBC1  01i270 3089 3090 3091  3093s

SBCIA 011306 3097 3098 31018

S35 013010 3583 3585

SBCE 013360 711 312 ke

SBC7 Q14212 39118

SBING7 020232 Yauos 4G73k 497N 4978 4985 4989 4993k 4996k 4999 5003 S006* 5009

SBIN? 017530 47968 4Bll¥ 4Bl2 42l 4827 YB3k 4835 4842 484p 4850

SCOPE = 104000 1319 2788 202 302l M1 Jes2 3|9 304 3see  ded 70 3.3 duss
4 4189 43 W26 4500 4509 4542 9579 4RO 464 4783  47B3 4AS3
4ge> 4938 5012 5065 5155 5S40 5305 5352 538 5509 5553  SBOL 5669
57235 5909 5997 §027 60BE  BI4S 6267 6313 63% 6437 6430 b
BShl EB6S2 G698 6738  BBIS bMB 7093

SCOPER  DO10IY 1327 14468 2480 5350 5385 B532

. SDATA 017074 UEGBE  N7ON# 4705 4706 97078 N2k N713F Y714 Y218 4723 N729% 4730 4736s
Y791 4742 47938 4744 4797F  47NB 4751

SDATAB Gl75eM Y765% 476b® 4767 4769 4773 4776 4780 4781 47918

SDPARD= 172260 12728 6759

SDPDRO= 172220 12698 6746

SECT 0052 eX6s 3ls 2730 37ty 4B07s OB S7SOr  bl60r  GS7SH

SIPARD= 172240 12628 6 6751  7071% 7072

SIPARI= 170242 12638 7072%  7073#

SIPARM= 172250 12648 B768#

SIPARB= 1700GM 12658 B5074

SIPAR7= 172356 13668 70748

SIPORO= 172200 12578 743 7068%

SIPDR1= 172202 19588 7063+

SIPDRY= 172210 12598 67654

SIPDRE= 170214 12608 6508+

SIPDR7= 172216 12618 7070+

SLASH 000755 19068 2217

SR = 177774 TE T

SN = D4O0CO 10938 6140

S0B0  [2ASH €315 53268

SOBI 024462 63288 5932

S0B10  Cou4% 9178 5980

S062"  Geusi 6308 § §930 5931 5933 5934 5935 593  593%

SE3 _ §43s 5451

S0g4  B2455M S35 5M5 56 5M9  S%W2 593 596

085 0ou55e .

SJBSA (24576 53678

SOBE 69784

5087 024630 £ag14

€588  0o4b3e 8924 59838

3
R
:
&
g
2

capy.
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DCOKCG 11-40-11 4§ CPU EXERCISER MACY1l 27(732) 01-0CT-76 [4:08 PAGE 336

DCOKCG.PLL CROSS REFERENCE TRBLE -- USER SYMBOLS

SP =2.0C3006 1064¢  1379¢ 1450 1455+ 1467 1571% 1582 1611% 16le% 1b13# 161M 16274
1629%  1630¢  l6b2®  1bb3#  16BM 1680 1694+  1698% 1699% 1700 1702%  1703%
1707 1844# 1850 1854% 1855 1857%  1858% ]Bb3%  1867% 1868 1869%  1875%

1879 1883 1886%  1888% 1895 1996% 1997% 1998 200l 200S 2008 201l
2017 2033 208 2055 2066 2076% 2077% 2082 2088 2209% 2245 2343
c34S#  2346® 2347# 234B% 2349 23S3% 23S 2385 235 2357 2358 2359
3b7# 2368% 2369% 2370 2381% 2382% 2422% 2430  2447¥ 4SSk 2471% 2916+
2318+ 2919% 2920% 2921 €987« 2988  3001% 3002 3004« 30il# 30low

30
3015+ J0l6*+ 30]9% 3020 4522 Y523  WGoek 4527 4531 4532 W53 M537
ys42  UB76 4877 4367+ 436B  4HI 4370 4971 o058  SO59  SOe2¢  517B
5220 5235  GSoub¥ 52478 G248 52652 S266% 567 5269 G304 5309 53104
S3c7e 5358 5359 5ay 5377 S419¢ G420 5421  Sigsk S4p  SHIl#
S437  543gk 5439 GH4Or SY4lx  SH42k  Su47e  Suuss  E44gs  SuSDs  B4SS Su5h
SqESs Gubge S470% G472 G478  S4gk  S4oBs  550l¥ 5503 GO0  5506# 5528
Sohos 5595 5536 5598% 5599 5608 ShiOk Shll¥ 5Bl SBIS  Ghlek  ShI9H
5626 5623  ShIIk S64] Se44  SpuB  5pS)  5pSUE 5655k 5659
SeES¥ bbbt Shb7¢ 6003 6O0G¥  HO07% 6008 6009  BOIO  BOll¥  BOl2* 6013
B02b#  B0S3*  BOSYE 60SE¥ 6057 # 606i¥ bOG2* 60AIF H109F b110#
blov¢  B125¥ blR¥  B135# bl36e Bl37  BIBY* BIES  BIBS  b223¢ b4 6225
B240 B2 b244E  b24SH 6263  b2Bd B273% 687  BOWMH
6369+ * #  BY7l¥ pY72¢ BYISH, 6NOGE 6497  BY3BF 6499  BSOOH
65118 65124 Bo15# BS2] 6522 6525% boob# BS3I 6537 6538
6540 BGW4®  BSWSE E603* BHIOF GBIl  BBISK BBI6  BRAL¥  BEO4
BE4BE  Bbb2t bb70¥  bb74k BBBI¥ 6697 6703 6709 B7I13% 6723 6737  B770#
772% 67738 6779 6805 6810¢ BBIl* BBI3  BBI4  68SQk £96i¥ 693  £IN
7048% 70c4# 7075 2077 7079 7106% 71loe  7L14e 7115k 7116w 71i7s  71i8s
71498  7ISl® 7152 7139 7274s 7278y 720N 7288

SPCHK_ 023316 S£208

SPLTST DobWi2 6339 64038

SR0 = 177572 11498  1372¢ 2261% 2274¢ 2315 2509 6790  7047%  7160%
SR1 = 177574 11508 6738 6801

SR2 = 177578 11518 2381  B793

SR3 = 172516 11828 7075¢  7163#

SSP_ =/00006 10838

START ~ 00S6bb 153 1385 24218

STARTL 005776 1350 24478

START? 00B120 2466 24718 698 7156
START3 (006050 I136] 2306 24 24538 71M
STATUS 004023 2044 21058

STKLIM 027410 65854

STKPTR= 000500 12758 2471 5062 5304 S4S7 5432 5506 6533  BEMY G648
STMM 03162 957 70048

STORE  DOO7EN 14128

SUB0  0IN73 4OR]  40S2  HOBYe

SBl 01532 4232 4233 42358

SUBIA  0i5460 271 4272  M2TYs

SUBIB  DISN7Y 4278 4279 42818

SB2 016170 Y454 4S5 44574

S082A 016310 W3p 4437 4439

| SB3  0Ibbl6 4e04 4805 46073

| SB3A  D166H0 4613 46158

S0 017254 473] 47338

SUB7  0}7B52 4 4823 4830 4832

, SUCCES 004056 21i28 8977 7275

| S0 010506 2897 2898 2899  2901s
Swel 01174 3251 3252  3254s

- th
 Jet

~
»

B




D13

DCOKCG 11.40-i1-4S CPU E '‘ERCISER MRCY1l 27(732) 01-0C7-76 14:08 PRGE 337

DCOKCG.PII ~ROSS REFERENCE TRBLE -- USER SYMBOLS

SWRB2 0l2leg 3328 308

SkRBY 012540 3486 3468

SWRB6 014006 3845  3847s

SkAB? 014340 3952 39S4s

SR = 177570 11538 453 1458 1460 1462 1472 1474 1494
c0eS 2070 e0?73  gayl 299 6889 6929 6938
7049 7098 7100 7102 7185

SHO3 = 000010 13088 (496 7100

SHOM = 000020 13078

SWOS = 000040 13068 1494 1897 7098

Sk0b = 000100 13058

SWC9 = 001000 13048 18NN 7010 7049

Skl2 = 010000 13038 1472 7012 7016 7049

SRR 040N 58688 5877#

SXRB Q24306 58698 5895

SXT0 023752 5762 5763  S764 5765 57688

SXT1 57958

SXTe 024322 58758

SXT3 336 Sesls

SXT4  O2M10M 5813  5815s

SXTS 346 58868

SXTb ~ D24246 Sesg 58Sl 8852 5853  58SS»

SXTeR 024276 586l S8b4s

SXT7  Ogudle S303s

T = 000020 10918 605! 6060 6589

1BITVE= 000014 11098 5562  S5577# S580% S595% 6055 60S7* 6084

TKB = 177562 11468 199% 2213

TKISR 003314 133% 19958

IKS = 177560 11458 2211 2487+

IKVEC = 000060 11168 1335

P8 = 177566 11488 1895% BB37% 6BSHE  7178%

TPS = 177564 11478 1893 2539 6832 . 6838 6640 6843%  6848%
6% 6978 7176 7179

TPVEC = D0OOGY 11178 6834 HB8IS# 689  6897% I

TRAPVE= 000034 11158 24Bls 24Be# °3S6 5359% 53kl 5381

TRAPL (02213 5358 5371

TRAPIC 022156 8370  S5381s

TRKSEC 002306 1633 1658 1704%  1706% 1712

TRTVEC= 000014 11108

ISTBI 011726 3257 3258 32604

I1S1B2 012516 3475 N778

TSTB2A 012526 3480  34B2s

1STB6 Ol 3759 3760 376l 37638

IST0 010244 2805 2806 2807. 2808  2810s

1571 011364 3lg4  3i2S  3lee 3128

18Te 012046 3302 3303 33058

1576 01403% 3856 3857 30598

TIOPT = QOO400 {2878 1870  2SY4l 6829  £9%2

TTYCHK 399 68e7s

TYPROR 19858 2067 2148 2155 2270

TYPDAT 19788 ;ggg 20s! 20s4 2063 2138 2151

TYPE = 000004 13208 1384 1604 1979 1987 2000 2007 2018
2052  206) 20eS 2072 2138 2148 g2l43  2lSe
b9 2286 2287 2292 22N ce98 2308 2309

7187 7275 7281

B
i
8

1496
666

6085#

6853+

2158

2032
2156
e403

{498
6579

b4So*

6891

2289

2035
e2l?

2449 -

1597
7010

bYS3¥

£89%4#

2293

2041
)
2453

1692
7012

-

64esH

6917%

22%

2044
223l
3548

2022
7016

6489+

694S»

2549

- 2049

aB44
2550




DCGKCG 11-40-11/45 CPU EXERCISER

DCaKCG. P11
uBrMe  OI40Me
UBRERK= 177770
ug? 017540
UDPQR0= 177E6])
UDPORO= 177620
UIPRRO= 177640
UIPRRl= 177842
UIPARRY= 177¢
UIPRRG= 177654
UIPRR7= 177656
UIPDRO= 177600
UIPDR1= 177602
UIPDRY= 177610
UIPDRb= 177614
UIPDR7= 177616
UM = 140000
USP  =%000006
WMe (13230
U7 01413
U7 014136
v = 000002
VALDEV 002626
VIRPC  00M0IS
WRITIO 001370
XOR0 (024004
XOR1 024072
XOR24  OeMizch
XOR3S 024376
XORE (024214
XOREA  Oc4220
XOREB  O2u222
§0R7 024426
SFILLS 001002
SRESTR  0OSHIN
$SAVF. 005370
. = 033170

3753
3825+
11378
4790
12718

3755+
3831#

3758
3837%

6750
7062%

7057%

g432
3683+

6187
2554

MACY1l 27(732)
CROSS REFERENCE TRBLE -- USER SYMBOLS

3766
3844

7060%

E1l3

01-0CT-76 14:08 PARGE 338

3770%
3849

706!

6102

3777%
38SS

6128
3703#%

2574
1672
58098

Se44s

3779%
3862

417
3710%

2576

SB4Y9»

378S%

6431
3717%

2578

S860#

3793+

6493
3724%

2580

Setet

3800%

6619
37264

2582

14238
2743
2863

319
3208

3364
3445

3619
3707
379%

4000
4089
4208
4305
iy

3B0e*  3813»
6627
3732 3738%
2584 2607
184 19708
2755 2763
2872 2878
clik I i)
3127 3N
16 3223
87 3092
3370 33
3453 3459
3533 3540
3624 3632
713 372l
3809
3910 3918
008  HOLY
4098 4106
4217 4225
4310 4328
4449 4isE

3819#

3744 %

2615




DCOKCG 11-40-11-45 CPU EXERCISER
DCAKCG. P11

4477 4484
4614 19
4715 4719
4817 4818
4925 4931
5075 5080
5266 8291
5420 SH94
5754 S767
5880 5885
6015 6020
6292 6311
6579 6610
LT 003416 1329 c022e
LA 000120 13458 2462
-PARSR Q04622 1345 cevls

.JPVEC (031264 6836 63438
TYPE 002736 1323 18678

- o s ——

MARCYL1 27(732)
CROSS REFERENCE TRBLE -- USER SYMBOLS

4490

435

4498
462
43

F13

0i1-0CT-76 (4:08 P§$5,339

45805
4633
4739
4839
4380
5095
S340
5585
S794

4Sle 4545 4SS5
463 4670 4673
Y74 4749 4770
4843 4847 4851
4386 4390 Sooa
9100 S11b o120
S341 5348 5358
S630 9637 Se4S
s808

6
72668




Gl3

D’QKSE PII’HO-IIC; SEPHEEEEEg EE?QBLE _ "8556 ﬁgéggaJ 01-0CT-76 14:08 PAGE 341

2205

2625
2re?
1470
1965

1443

2491

2020

2351
234!

3

2733 3870 4831 S400 S744 6154
3864 4885 8389 5737  BI47  BSE3
2068

1923 2027

6569
6819




——

DCOKCG 11-40-11/45 CPU EXERCISER

DCOKCG.P11

JSMAT 18
. SPOKE 18
. SRAND 18
. SRODE 18
. SRDOC 18
.SRERD 1s
.SReARZ 18
.SSAVE 18
.$SB2D 18
.$5820 18
.$SCHP 18
.SSIZE 18
. SSUPR 18
.STRAP 18
.STYP8 18
.STYPD 18
STYPE 18
$TYPD 18
. S40CA 18
..TYPE 13228

MACYLl 27(732)

CROSS REFERENCE TARBLE -- MACRO NAMES

1865

ra

H13

01-0CT-76 14:08 PAGE 342
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—

DIGKCG _11/40-11.45 CPU EXERCISER MACY1l 27(732) 01-0CT-76 14:08 PAGE 344

DCQKCG. P11 CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

RDC 1699 1703 1945 2823 3046 3104 3344 3568 3738 3968 YSEM 5676

ROCB 3153 3213 3403  34[2 384l 3779 3793 4004 . 40BM 5042 5320 5344

ROD 1487 1529 1629  1e8l 1682 1698 1702 1889 1937 1944 196l 2313 2382 2728
374 3865 4103 4169 4l82 4205 4288 4297 4303 4434 “4Bl0  Yeeb 4723 47,
4BE2 4867 4874 4886 4968 4969 4970 4971 5022 5028 S0S8 5070 S090  SigM
5160 5176 5184 5187 5197 5220 5247 526b 5310 5358 5373 5390 5420 5425
Sye4 G472 5504 5513 5518 5529 5599  Sa55  Skb7 5738 5859  BOSY 6062  Bl]l
6137 BI48 B33  BYI9  BASS  BYSS  BUEY  BY72 P49  BSD9 6512 B538  BS4S  b5hY
6636  BB?73  6BBE 6712 6725 6773 6789 6Bl 6820 704 7062 7073 7091 7140

ASH 2514 173 6205 6356 636D 638D  63gY

ASHC 6230 6252 6287

RSL 1354 157 1802 1620 1621 1622 1623 1696 1697 1932 193 1940 2039 2233
2235 2387 238 2369 2506 2867 2909 2911 2913 2915 2960 292 3008 3103
3376 357 6 3915 4104 NIl4 4706 4207 Y717 4729 4742 4816 5030 5463
S473 G475 G477 5532 Sbr7 5829 6183 k23l 6295 6344 B4B0 6600 6843 6848
6988 7107 7108 7109 7110 7i01 7113 7115 7iie 7117 7118

RSLB 3178 3265 3449 3635 3785 4036 4331 5293

ASR 16l2 1950 2220 2221 2881 294 2974 3086 3350 3531 388 3I74 3929 H4BM
665 6304 6787 6840
3211 3219 3220 MM 342 3bl6 Y43 Y412 w422 5339

BCC 1355 2692 2603 2776 2815 2824  28M] 0 2858 2882 2890 2947 2954
0S4 3067 3082 3110 3117 3132 3138 36z 3173 3179 3192 3199 306 3l
3272 3308 3314 3333 3351 3:X8 3364 33 P9 pe0  ME7 ey @
4S5 P/52 3659 564 3576 307 3bl?7 3623 329 33b 3665  3vBY 6% 37N
3733 3781 3786 3807 3814 3Bk 3832 8 3850 3908 3916 3930 35 3958
3997 4012 4019 4025 4031  §037 Y044  §OS? 4073 4119 §i32 4141 315§ §i70
4223 4246 4252 4253 4271 4289 4323 4398 43CH 4359 4435 4442 44UB g
WiB2 4570  4E12 4632 4708 4729  YBI3 4828 483 4938 5008 5077 5170 S2iS
5336 545 5533 5639 5762 5801 5931 5936  6&OI

BCS 15892 2510 255 2520 2524 2528 22532 2536 oS40 2570 2748 2795 2805 283
2876 2897 o330 3047 3074 3089 3097 3le  Jiel 3185 3215 3232 3261 3257
3302 3328 3368 MII M7 MBS {93 363 3475 3486 3525 3569 3583 3642
%77 %L 3711 3718 3739 3753 3771 3794 30l 3820 3845 38GH 3923
4005 4050 4081 N0 4095  4Rl4 4232  YP9e  H4SY  449p  4Se3 9604 470 473l
422 5366 5612 5701 5776 5852 5946 6326 6337

BEQ I45]  I4S4 1459 1473 1475 1437 IS0 1512 1823 1527 1598 1693 1871 i
2060 2071 2080 2085 2133 2373 2392 o427 o46b 2573 @575 2577 2579 2581
2685 2750 2817 28M o843 PBS2 2362 292 2932 2942 249 95k 9965 2981
3084 3091 3099 3139 3169 3181 3187 3208 3216 3227 3263 3278 3289 3087
322 3338 3379 334 337  MI0  M¥el 3429 3MB2  MeS  3Hze 3480 ¥4 3499
320 3547 3678 3’84 3wl2 3660 3666 3679 3698 3706 3720 3748 3767 3773
3840 3|2 39S8 3303 3983 3999 4007 4039 MOS2  40BE 4083 408 4106 H1S2
4172 W78 4187 U208 H42lb 4225 4234 M2l 4EBY 4305  M4325 4328 4380 4360
4372 4402 4405 W4I4 4424 4437 4456 N4ER 4477 4490 4505  YSHS 4555  N4B722
4606 4619 4638 4673 46 4e2 4710 4715 4719 4732 4733 4746 4793 4770
4782 4786 4BI8 4830 4838 4BY3  4BSL 4910 4916 4921 4925 4931 493 4975
4985 4990 5000 5010 5100 5116 SI34 5i42 6153 5178 5302 523k 5298 5316
538 5375 5494 5515 5520 5532 S5ep 5576 5579 5585 5590  5p14 5630 5637
BEG1 GShhe 5680 G694 5703 5764 6767 5778 6780 5794 5332 5839  &S8bl 5863

5892 5g% 5902 5907 5319 5938 S™3 5952 5955 594 5980 5989 5995

BO24 6070 B07S 6098  Bi0L 6118 Bi29 Bi4l BiB6 BI%  B2l7 6237 BBl 62k
63[1 6332 6339 b3S 6389 BHIS B4  B4e7  B4SH  BS02 6506 6516 6SS8 6586
6620 6639 BBES Bb72 6708 B711  B7Bl  B767 679  BBS? 6871 6876 913 6330
6952 E%3 6996 701 7017 2067 7101 7130 7137 7162 7189

BGE 276l 2771 2827 28k3 2878 2900 3034  B436

BGT 2762 2778 2784 283 2854




BHI
BIC

BICB
BIS

BIcB
BIT

BNE

?H?q
2310

Y
5120
5276

2777
1706

OCAKCG 11-40-11.45 CPU EXERCISER
0CEKCG.P1L

2785
1857
4880
6768
4369

1663
2b0M
470S
5488
4403

1462

MRCYL1 27(732)

J13

01-0CT-76 14:08 PAGE 345
CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

1997 2214 2232
6302 5588 6066

4576 4681 4682

esil €516 esel
€917 2918 2919
5250  Se55 5279
8060 bl23  6i34

4677 4914 434

1496 1597 1692
4861 s271 5378
6619 6627 6829
70i2 7016 7049
8769 4785  4Bbb

832 3041
Y4278 5397

8371

1495 1504 1510
1999 2006 2012
go47 2558 2562
c98d 3007

3788 4 4097

8479 8527  SS53M

4149
6408

4780
2529

3163

J654
3846
4059

S804

1594
2048

4134
4540

Se49
6132

6730
7013

2429
3274
3735
4326
5831

ceee
2613
4193

S209
$813

2237

5842

Y487
6677

5006
2541

S443
6849

6187
2985
6102
6891

5052




K13

DSAKCE  11-40-11-45 CPU EXERCICER MACY1] 27(732) 01-0CT-76 14:08 PAGE 346
DCOKCG.P11 CROSS HEEEREN E TRBLE -- P RHAN NT YMBOL&

$915§ £924 6959 5968 6015 6018 6022 6072 6077 8079 6088 6120
9352 ?gg& bb2e  bbIl 6636 673! 6736 6739 6783  6BY2  B374 6315
8VC 1501 2768 2833 2842  ¢8S) 286l 2869 2883 296l 3048 3055 3068
3ike 3168 3180 3200 3e2le  3eee 3633 3267 3315 33l 3369 3436
3546 3560 3570 3577 3630 3630 3712 3719 3734 370 3787 3795
3982 4020 4026 4038 §171 272  4z90 4299 4332 4338  N56M
489 4837 $078 S216 5291 5295 6318 58322 S326 533! 5336
5935  62%6 6328 6345 2121
BVS 2749 7% 2806 2816 2825 289l 2898 3062 3063 3090 3118 3125
o186 3193 3207 3239 324S5 3252 3258 3273 3303 3345 3352 3359
3420 3428 444 3451 3yt 3470 3493 3539 3853 3618 3637 3643
3705 3728 3760 3772 gggg 3808 3815 3827 3833 3839 3857 3909

CLC 1956 2218 3197 3204 d3le 3402 3627 3914 3345 4017 4042 Y229
¢ 3igz2 3950 Y212 4462 5074 Ssey S690 587¢ 5900 ”
CLR 1372 1380 1448 1491 1499 1514 1907 1828 1949 2076 2081 2210

CLRB 2247 24es 246l 2486 3262 4237 4380 4382 4384 4386 4933 S4S!

CLRD SOS0
CLRF SO34
CLV 1664 2839 2858 3159 3237 3716 3743 3792 Slee 5328 5333 5338
CLZ €793 2803 3300 3757 3901 4086 4139 Y221 4229 4452 4575 4602
CHP 1488 1503 1505 1509 1526 1398 el3¢ 2278 2282 2557 2572 2574

2582 esg4 2921 3006 3286 3383 3386 3498 3501 3674 3747 4O

4544 4589 4591 4621 4637 @S2 4672 4675 4678 4703 4718 4748
4807 4821 4850 4865 4868 4876 4878 4309 4915 4920 4930 4950
S114 S115 5133 5166 5177 5198 5201 5210 S22l Sa34 5235 5267
5285 5374 S437 5493 5531 oS8y 5627 5629 o636 Se4e Sb4Y4 S6S0
§779 S784 5793 €8i12 5838 5895 S906 S48 6019 6023 6067 6069

b2bb

6310 6329 6338 6362 6370  £385 b3 b42l 43S  B466 6557  BS9S

6684 6718 6723 6790 6793 6805 912 694 7128 7129  713M 7159

cHP8 1446 1618 1883 2005 201l 2034 2047 2056 2215 2224 4337 4365
4504 4538 4562 4689 469l 4776 4781 4860 4985 8377 539  SBS7

;193 ;g&g 6364 6388 6338  64i4  §4e8 6505 6663 B704 6766 6795

0s2 —
con 2013 2280 2814 294l 2970 3116 3307 3558 3683 3957 4i48 4180
4230 4269 4295 4460 4472 4488 444 HEE2Y  HB3E Y243 4747 SOM
Si48  SI194  Se40 5773 5792 5B20 SB837 5894 6080 628l 8302 8305




L13

DCOKCG 11-40-11/4S CPU EXERCISER MACYLl 27(732) 01-0CT-76 14:08 PAGE 347

DCAKCG.PIL CROSS REFERENCE TARBLE -- PERMANENT SYMBOLS

coMB 3205 3271 3403 3606 3806 4011 4065 4319  436M4 4929 S319

DEC 1953 1958 1963 20?7 2140 2840 2939 2976 3033 3137 3367 3544 3732 3922 4521
S47 8219 a2bd 3% 6393 434 6689 6729

DECB éggg 1649 1677 1888 3191 322k 3238 3243 3456 3664 3837 4030 4334 4418 4983

DIV Xy,

ENT 1319  S3IS 8355 8514

FRDD 2523

HRLT 1322 1374 c002 2024 2075 2243 2301 2393 6541

INC 1382 2136 2274 240l 2551 2556 566 2849 2931 2348 - 2978 2980 2993 3081 3149

3320 3398 3563 3581 3601 3717 3974 3989 4112 4162 4203 4318 4657  4bE2 4762
4953 4957 4984 5020 S0%  Slie 130  Siyl S152 5191 533 S613 5688 5766 5862
5969 5992 6064  BISS 6239 62 8299 6368 6369 6420 6515 6667  BB8SY  6BSB 692!

6927 6935 6982 7292
INCB 1513 1599 3155 3160 3281 3440 3491 3e2e 3777 3831 4024 4062 4063 4327 44056

4935 4979 5334 S470 5633 7138

107 1320 5258

JNP 1385 1530 1638 1651 1685 1909 2086 ed30 2246 2306 2406 262l 2639 8072 5092
Slil 5129  SI40 SIS0 5399 6093 6170 6400 6831 6396 7014 7018 715 7172 719

JSR 1500 1507 1570 1581 1631 1683 1877 1882 1890 1904 1924 1965 1978 1986 2027
2029 2036 Q42 2046 €051 20s% 2063 e067 2069 2135 2148 2151 els5 2158 2270

2e89 2293 2296 2450 c4sH 2462 2485 2549 2564 2632 2740 3877 4898 S163 5190
;Ség ;Sgé S407 5417 5476 5561 5605 5751 6014 blbl 6576 6851 6957 6360 6969

MFPD  S038 5048

MFPI 8520 652] 6597

MOV 1395 1396  [347 1348 1349 1351 I
iS57 1478 1479 1480 1482 1885 I
1587 1590 1603 1607 1603  lell 1
1833 1639 1635 1636 1637 1640 1
b 1664 1669 1672 1673 1676 |
1844 1845 1846  I847 1848 1849 1

1805 1906 1808
2037  2040° 2045 cJS0 2053 2055 c066 2088 el 2l3l 2134 el39  2l42 gégg 2150

2727 27¢9 2736 2738 2738 274l 2742 e7d4 2745 e908 2910 g912 2914 edld !
2345 238 2971 2975 2987 2988 2990 23\ 2995 299 2997 2998 2999 ZQC-
3004 3011 3012 3013 3014 3015 3016 3019 3020 3026 3146 3148 32M 3296 374
33% 3397 3510 3513 1 3516 3593 3596 3600 3602 3603 3604 3673 3753  386M
3866 3873 3878 3876 3878 3879 3881 3 3890  389M 3895 3898 3899 3992  407¢

5069 5084 S088  S089 5091 104 S10S 5119 Sle3 5125 SIN§ 5158  S159 si181
S183 5185 5186 5196 5205 5206 S207 5219 5230 Sa45  Se4e 5248 5253  52%6
257  S2b.  S263  S26M  S265 5303  S304 530 831l 8313 8380 "38b 8357 8359 536l




DCGK(G P11

MOVB 1460

DCOKCG 11-40-11-4S CPU EXERCISER
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

5383
S42l
S465
o528
5615

MARCYL11 27(732)

M13

01-0CT-76 14:08 PAGE 348

6375
5721
6510
7112
Y344
S060

6528
2376

3646
4220
8927




N13

CCAKCG 11-40-11/4S CPU EXERCISER MRCYil 27(732) O01-0CT-76 14:08 PAGE 349
DCGKCG.P11 CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS
628 6323 4o 53 6
SEC 158 2436 3493 Sgoa Eggg 2513 esl? 2522 252 2530 2534 538 2568 2590 2601

2775 28ec 2830 2866 2937 3030 3038 3045 3080 3095 3103 3108 3152 3230 242
382 3326 J34} 3343 3417 3464 3523 3657 3725 3776 3799 3935 4167 Yauy 4266
4343 4346 4390 4568 4630 4665 Y764 4810 5289 8314 5329 5362

SEN 2759 4093 4239 4346 5238 5360 5883

| SEV 1583 2767 2813 3130 3349 3356 3417 3448 3557 3615 3812 3928 3936 3943 3956
3995 4055 4073 4093 4204 Y244 4257 4346 4433 Y440 4473 4480 5312 625!

SE2 2782 c8l3 3448 S314 S364

so8 1942 $932 5951 5961 5974 5978 5993 6189 6211 6233 6257 6687 6726
SPL 6404 6410 641l B413 g4e4 k427
Sue 1457 1481 1490 1511 1648 1655 1926 2062 2437 o442 2635 2743 3027 3147 3295

3395 3511 3880 4080 Y231 4270 Y277 4453 4495 4603 461l 4730 4738 4827 4873
4879 4901 5026 5038 SO44 S410 5675 S754 5836 blo4 6433 6579 7136 718¢

SWAB 2896 3250 3277 3327 3485 3653 3744 3844 Ko 3563 4238 4243 5003 6786

SXT S761 5788 5816 5826 5849 5860 5873 %879 5884 5901

5387
TST 1370 1483 1589 1593 1705 1872 1878 2001 2006 2022 e059 2073 2079 2082 2147
2154 2227 ce4l 2249 2266 ge’e 2299 2391 242k 2428 2435 2500 2509 2531 2535
2539 254s 2580 gggé 2602 gb07 eblS 2629 2737 2804 - 2955 2364 3123 3301 3514

Slee 5132 S1e4 5200 223 5297 S347 5404 5436 9565 5571 o634 S748 5787
790  58CS cei9 5870 5899 $918 5937 5954 963 5979 5983 5994 6073 6114  61SB

151B 1476 1492 1522 1595 1690 1893 1929 2057 2084 cell e37e 2440 2465 es03 2569
3256 3474 3479 3611 3758 3766 Y4371 4863 8557 6501 6671 6710 6760 6838 63966
€979 \0%% 7179 7185

TSTF 2518 -

WAIT  BE41

XR 5772 5800 sgi¥” 5821 5827 5832 5834 5689 5891 5905 6097 6100

-ASCII 1403 2097 2112 2113 2182 2174 2175 2176 2177 2178 2179 2180 2181 2182 7245

LASCIZ 1387 1330 1405 1406 gife 2103 2105 clls 2107 elog 2109 2110 eles 2167 2169
2170 2318 edge 2328 233! 2335 2337 c408 a4l e4l4  bBbl 7235 7238 724l 7246

7252 7264 7268

.BLKB 1870

.E;EEL 140{ 1408 1409 1421 1422 1424 1425 1969 1971 1972

-END 7297

EVEN 1410 2111 cleb 2172 2339 c418 6862 7244 7253  7¢bb 7270
LIST 1 1022 1322

MACR 1321 1322 -
MACRO 1 1321 1322

NLIST 1021 1322

: 1 '
PAGE 1322 1383 IN70 1S3 1865 2080 2239 2M0 278 2625 6957 7002
.REPT 1322 2640 5711 i}

.SBTTL 1025 1056 1339 1393 1470 1534 1733 1865 2020 2239 2340 2378 2420  26eb 2/34//

TITLE ?gg& 4g32 540! S745 6155 6570 6825 7002 7254 )

-WORD 1323 1324 1325 1326 1327 1328 1329 1330 1332 1334 1336 1337 1364 1365 1367
1381 1398 1399 1400 1401 1402 1411 1412 1413 1420 1426 1427 1428 1429 1430
1436 1438 1440 ju4l 1469 1521 1531 1610 1617 1687 1710 1712 1716 1717 1718
1719 1720 1721 1722 1723 17¢4 1785 1726 17¢7 1728 1729 1730 1731 1734 1735
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DIoACE 11 40-il1 45 2PU EXERCICER MACY1l 27(732) Ol
ZIAdS.Pil CROSS REFERENCE TASLE -- PERMANENT SYMBOLS
173 1737 1738 1739 1740 474} 1743 17w
1783 1784 1785 1786 1737 1798 1759 1760
1789 1770 1771 1773 174 1778 1776 1777
1787 1788 1783 1790 1791 1792 1793 1794
180N 1805 1B06 1807 1808 180  1Bi0  18il
183] 1822 1823 [84  1B2S 1826  1B82r 1828
1839 1840 18Sh 2185 2iBh 2187 2188 2169
2198 2199 2200 2201 2202 2203  23ed 23k
2561 2640 2643 264  oB49 2652  2BSS  2bSH
2682 ch8S  ohBR 2681 2694 2697 2700 2703
2730 298§ 2991 3025 3195 3293 3393
3867 3886  ope7 4199 4195 H3i]  43)2
4S86  WEWY  UENS 446 YBY7  WBMB  4BM9 4698
NBGB  4QY2 4943 444 434S 4346 4347  50i7
§523 5597 5673 5740 5786  SBI4 5844  5gYs
6301  B3W? 3 BSE6  B74]  b42  B7Y3
6752 6753 6754  B755 6822 6853 6899 6904
7232 7955

ERRORS DETECTED: O
DEFAULT GLOBALS GENERRTED: O

& DCOKCG. SEG/SOL/CRF /PAGNUM/NL : TOC/DS: ERFZ=SYSMAC. CO, DCOKCG. P11
RON-TIME: 44 68 11 SECONOS
RON-TIME RATIO: 4697124=3.7
CORE USED: W4IK (81 PARGES)

L)+ b0 Pt poee P e
== DO I
DOV O O™ L
Qo N

e40¢e

-0CT-"6 I4:08 PRGE 350

1746
1763
1779
1796
1813
1833
2isl
2404
cbb4
€709
3509

1748
1765
1781
1808
1817
1635
2193
245l
2670
2’15
3591
NS1M

5189
6150
6747
7c28
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