
EXERCISER EP-DBKTG-C-DL-A NOV 19 

MD-11-DBKTG-C GOPYRIGHT © 1976 di gli tal 
FICHE1OF1 MADEIN USA 



oe eee eee 2 

CORTOR MACYLL 2rsrs2} W4-OCT="S 16:50 PAGE 3 
» DBKTS.P11 

BOl 

IDENTIFICATION 
| PRODUCT CODE:  MAINDEC-11-DBKTG-C 

PRODUCT NAME:  KTI1-D EXERCISER 

DATE CREATED: JUNE 20,1973 
: MAINTAINER: DIAGNOSTIC PROGRAMMING 

AUTHOR: ROBERT WHITTON 
> 

REVISED BY: W.F. KELLICKER 25-FES-74 

F
O
 

BB
R 
R
R
O
 

Be
 

RR
 
O
R
 

ie
 
Se
ri
ne
 

tor
a 

co
.0
00
- 

se
re

 
wa
re
 

COPYRIGHT (C) DIGITAL EQUIPMENT CORPORATION 

THE MATERIAL IN THIS DOCUMENT IS FOR INFORMATION 
PURPOSES ONLY AND IS SUBJECT TO CHANGE WITHOUT NOTICE. 

T CORPORATION ASSUMES NC RESPONSIBILITY 
FOR T OFTWARE ON EQUIPMENT WHICH IS NOT 

T_ CORPORATION ASSUMES NO RESPONSIBILITY 
RORS WHICH MAY APPEAR IN THE DOCUMENT. 

Ob
 72 

Pm
m 

©
 



ek 168, ihevad 27(732) 
OBKTG. 

R
E
V
S
 

S
B
R
V
R
R
Z
O
V
 

BI
aa

dr
to

a 
FO
N 

S
E
S
E
 
R
E
E
C
E
 
R
B
A
 
L
E
B
 

Se
 

Sa
 

FS 

COl 
14-OCT-76 16:30 PAGE 4 

1.0 

2.0 

é.1 

2.1.1 

2.2 

3.0 

4.9 

4.1 

MAINDEC-11-CBKTG-C 
PAGE 02 

ABSTRACT 

THES PR OcRAN 15 aN NTERACTIVE EXERCISER FOR A PDP-11/40 EQUIPPED 
WITH THE KT11-D OPTION. IY PERFORMS A TEST OF INSTRUCTIONS ANC 
CONCURRENT OPERATIONS OF I/O EGUIPMENT WHILE RELOCATING THRU MEMORY. 
I7 PROVIDES NUMEROUS MODES OF TESTING, FROM 4K EXECUTION WITH 
THE KT11-D TURNED OFF AND ONLY KERNEL MODE IN USE. TO 128K EXECUTION 
WITH EACH USER PAGE MAPPED SEQUENTIALLY TO EVERY 4K BANK 
THIS PROGRAM IS NOT TO BE CONSIDERED A TOTAL CHECK OF THE 
SYSTEN. IF AN ERROR IS DETECTED 'N AN 1/0 DE 

T WILL PROBABLY BE NECESSARY TO CORRECT THE MACEUNCTION WITH THE 
RESPECTIVE DIAGNOSTIC FOR THAT DEVICE. 

REQUIREMENTS 

EQUIPMENT 

PDP-11/40 STANDARD COMPUTER 
KT11-D MEMORY MANAGEMENT OPTTON 

OPTIONAL HARDWARE THAT THE PROGRAM WILL EXERCISE 

MEMORY UP_TO 124 KW OF MEMORY-DOES NOT HAVE TO BE CONTIGUOUS, 
BUT BLOCKS OF LESS THAN 4YKW WILL NOT BE USED 

RF 11 DISK 
RK11 DISK 
TC1] DECTAPE-TRANSPORT ONE(1) 
KWll-L LINE CLOCK 
KL11 ASR33 OR ASR3S TELEPRINTER 
LPil LINE PRINTER 

STORAGE 

THIS PROGRAM USES MEMORY FROM O0000 TO i7760. 

LOADING PROCEDURE 

PROCEDURE FOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOWED. 

STARTING PROCEDURE AND SWITCH SETTINGS 

NORMAL STARTING PROCEDURE 

LORD STARTING ADORESS 200. 
SET DESIRED MEMORY MANAGEMENT SELECTION SWITCHES (SEE 4.2)-ALL 
DOWN FOR WORST CASE TESTING. 
PRESS START. 
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4.1 NORMAL STARTING PROCEDURE (CONTINUED) 

THE PROGRAM WILL IMMEDIATELY HALT. AT THE HALT, SET THE DESIRED 
DEVICE SELECTION SWITCHES (SEE 4.3) AND THE DESIRED DYNAMIC 
SWITCHES (SEE 5.1.2). 
PRESS CONTINUE. 
THE PROGRAM WILL RING THE BELL 
THE END OF EACH BANK. IF SWITCHE 
START WAS PRESSED (SELECTING T 
AS 32K VIRTUAL ADDRESS SPACE-SEE 
BE TYPED AT THE END OF A FULL PAS 
CUTPUT IS SELECTED). 

4.2 MEMORY MANAGEMENT SELECTION SWITCHES (INITIAL SWITCH REGISTER SETTINGS). 

THE SWITCHES SET AT STARTUP DETERMINE THE WAY IN 
WHICH MEMORY IS MAPPED RAND EXERCISED: 

(UNLESS THE TTY OUTPUT IS SELECTED) AT 
»1_AND 2 WERE ALL DOWN WHEN 
OF 4K PHYSICAL ADDRESS SPACE 

-3.1) AN ASTERISK WILL 
THRU ALL MEMORY (UNLESS THE TTY 

a 
W
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w
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SWO=1 OR UP---INHIBIT THE KT11-D (SRO“(O> WILL NOT BE SET AT ALL) 
SWi=1 OR UP---INHIBIT USE OF USER MODE. 

(ALSO INHIBITS 4K RS 3cK) 
SW2=1 OR UP---INHIBIT 4K AS 32 K (ALSO INHIBITED IF EITHER SwO 

OR SW IS SET)-SEE SECTION S.3.1 FOR EXPLANATION 
SWS=1 OR UP---INHIBIT VARIABLE CORE EXPANSION 

=0 OR DOWN-CORE EXPAND UNLESS SWO. 1 AND 2 ARE ALL DOWN 
(IN WHICH CASE 4K AS 30K IS RUN INSTEAD) 

4.3 DEVICE SELECTION SWITCHES 

THE DEVICE SELECTION SWITCHES ARE SET AT THE FIRST (AND ONLY) 
HALT. EACH SWITCH, IF SET, INHIBITS A SINGLE 1/0 DEVICE FROM 
BEING GXERC ERED. i A DEVICE NOT EXIST, THE CORRESPONDING 
INHIBI H DOES NOT HAVE TO SET. 

S40=1 OR UP---INHIBIT TTY OUTPUT 
SW3=1 OR UP---INHIBIT RK11 DISK 
SWH=1 OR UP---INHIBIT LINE CLOCK 
SWS=1 OR UP---INHIBIT RF11 DISK 
SW&=1 OR UP---INHIBIT TC11 DECTAPE 
SW7=1 OR UP---INHIBIT LINE PRINTER (USE SA3IO IF LP11 IS SELECTED) GR
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143 4.4 RESTART PROCEDURE 

145 USING RESTART ADDRESS 310 THE SWITCH REGISTER SETTINGS 
146 GIVEN PREVIOUSLY ARE USED (FOR BOTH MEMORY MANAGEMENT 
14? SELECTION AND DEVICE SELECTION). NO HALT OCCURS AFTER 
148 START IS PRESSED. 

igo S. OPERATING PROCEDURE 

ige S.1 OPERATIONAL SWITCH SETTINGS 

154 S.1.1 BASIC SWITCH SETTINGS-STARTUP 

155 SEE SECTIONS 4.2 AND 4.3 FOR THE BASIC SWITCH SETTINGS USED AT STARTUP. 
187 THOSE SWITCHES ARE NOT RECHECKED AFTER THEY ARE INITIALLY STORED. 

159 S.1.2 DYNAMIC SWITCH SETTINGS 

161 THE FOLLOWING SWITCHES APE RECHECKED PERIODICALLY DURING PROGRAM 
ibe EXECUTION: 

164 SWIS=1 OR UP---HALT ON ERROR 
165 SWI4=1 OR UP---SCOPE LOOP 

| 166 E'f3=1 OR UP---INHIBIT PRINT OUT 
167 *Wl2=1 OR UP---INHIBIT TRACE TRAPPING 
168 SWIl=1 OR UP---INHIBIT SUB-PROGRAM ITERATION AND INHIBIT 
169 TESTS WHICH USE ALL COMBINATIONS OF 
170 NUMBERS 

, WI SW10=1 OR UP---INHIBIT PROCESSOR TEST (ONCE SET, PROCESSOR 
17e TEST IS PERMANENTLY INHIBITED) 

17 5.2 SUBROUTINE ABSTRACTS 

178 5.2.1 SCOPE 
178 THIS SUG2OUTINE CALL IS PLACED BETWEEN EHCH SUBTEST. IT RECORDS 

THE STARTING ROORESS OF EACH SUBTEST AS IT IS BEING ENTERED. 
IF A SCOPE LOOP 1S REQUESTED, If WILL JUMP TO THE START CF THE 
SUBTEST THT THE SCOPE LOOP {tS REQUESTED FOR. IF A SCOPE LOOP IS 
NOT REQUESTED, THERE WILL SE 256 ITERATIONS ON THAT SUBTEST 
BEFORE THE NEXT SUBTEST IS ENTERED. SWITCH 11 ON A 1 INHIBITS 
ITERATION OF SUBTESTS. RE
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HLT 

THIS EMT CALLS THE SUBROUTINE PRINT, WHICH PRINTS C'JT THE LOCATION 
COUNTER AT THE TIME OF FAILURE, THE CONTENTS 0° THE PROCESSOR STATUS 
REGISTER, AND THE CONTENTS OF THE CURRENT BANK COUNTER. NOTE THAT 
Te LOCATION COUNTER WILL BE THE VIRTUAL ADORESS OF THE HLT PLUS 

TRAPCATCHER 

THIS IS A SERIES OF INSTRUCTIONS STARTING AT LOCATION O DESIGNED 
TO DETECT AND ISOLATE UNEXPECTED TRAPS AND INTERRUPTS TO ThE 
TRAP AND INTERRUPT VECTOR AREA OF MEMORY. 

EACH VECTOR ENTRANCE ADDRESS IS LOADED WITH THE ADORESS OF THE 
NEX! LOCATION. THE NEXT LOCATION IS LOADED WITH A_HALT (OOOCCO). 
THUS tN ILLEGAL TRAP OR INTERRUPT WILL CAUSE A HALT AT THE TRAP 
LOCATIIN PLUS TWO. 

IF A WALT OCCURS IN THE TRAP OR INTERRUPT AREA EXAMINE KERNEL REGISTER 
SIX. IT WILL CONTAIN THE CURRENT STACK _ADDRESS. THE CONTENTS 
OF THE CURRENT STACK ADDRESS IS THE VIRTUAL PC AT THE TIME THE TRAP 
OR INTERRUPT OCCURRED. 

EMTSRV (ENT HANDLER) 

THIS ROUTINE DECODES THE EMT CALLS AND PASSES CONTROL TO THE 
CORRECT SERVICE ROUTINE. THE ROUTINES HANDLED BY EMT CALLS ARE 
PRIN. (HLT CALL) AND EOBSRV (E08 CALL). 

EOBSRV (END OF BANK SERVICE) 

THE VARIOUS EXECUTION OPTIONS FOR THIS EXERCISER REQUIRE 
SPECIAL HANOLING WHEN THE END OF THE PROCESSOR TESTS IS REACHED 
IN A BANK. THIS SERVICE ROUTINE PERFORMS THE VARIOUS MAPPING 
FUNCTIONS, DEPENDING UPON THE INITIAL SWITCH REGISTER SETTINGS. 
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BEGINX (CORE EXPANSION SPECIAL HANDLER) 

WHEN CORE EXPANSION IS UTILIZED A NUMBER OF SPECIA! A 
SE TAKEN AT THE SEGINNING OF EACH BANK. THE SCOPE ROU 
1S LOADED TO POINT TO THE ae BANKe AND IF TC11 AND RF 
CODE AND BUFFER RELOCATION IS ALLOWED. 
PFAIL (POWER FAIL) 

IN THIS VERSION THE POWER FAIL ROUTINE IS NOT OPERABLE. 

TYOUT (TTY OUTPUT) 

THIS ROUTINE GUTPUTS A COUNT PATTERN IN THE INTERRUPT MODE TO THE 
TELEPRINTER. 

RFSTART (RF11 DISK) 

THIS ROUTINE PERFORMS A WRITE AND 
THE DATA_THAT JS WRITTEN ON THE 

CTIONS MUST 
TINE VECTOR 

ITE CHECK OF THE DISK. 
S_A_PART OF THE TEST PROGRAM 

CODE THAT IS NEVER MODIFIED. THIS SEGMENT OF CORE IS WRITTEN 
IN CONTIGUOUS BLOCKS THRU THE DISK MEMORY. AFTER THE TOTAL 
OIsk(S) afifs BEEN WRITTEN, A WRITE CHECK IS USED TO VERIFY THAT 
THE DATA HAS BEEN WRITTEN CORRECTLY ON THE DISK. NOTE THAT NO 
“DATI™ ARE USED IN EXERCISING THE DISK (DATA IS NOT TRANSFERRED 
INTO MEMORY). THERE IS A LOCATION IN THE PROGRAM THAT IF MOCIFIED 
WILL ALLOW EXERCISING UP TO EIGHT DISKS. 
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ENDZ (TC11 END ZONE HANDLER) 

THe ROUT INE Te pert OF THE TC11 PERVIGE. cope IT CRIVES THE DECTAPE 
NTO THE FORWARD OR REVERSE END ZONE REVERSES IT. IT ALSO 

DOES THE NECESSARY SETUP TO BEGIN READING OR WRITING THE TAPE. 

REGEN (TC11 WRITE BUFFER REGENERATE ROUTINE) 

DSI UE ABLES TE FCIRE ESTEE UN FOR Bt ng 
TAPE: Ao TSELEBRED our” OUT ONCE e Fre Eniine Tare HAS BEEN WRITTEN. 
THIS’ ROUTINE REGENERATES THE WRITE BUF 
RBN (TC11 READ BLOCK NUMBER SERVICE ROUTINE) 

AT THE END OF EACH “BLOCK NUMBER FOUND” INTERRUPT, THIS 
ROUTINE IS ENTERED (UNLESS END ZONE IS BEING SEARCHED FOR). IT 
CHECKS FOR THE CORRECT SEQUENCE OF BLOCK NUMBERS, THEN 
SETS UP THE TC1l TO WRITE A BLOCK IF THE TAPE IS’ TRAVELLING FORWARD. 
IF IT IS GOING IN REVERSE, THE ROUTINE CHECKS TO SEE IF DATA IS 
STILL BEING CHECKED FROM A PREVIOUS READ. IF IT’S NOT, THE ROUTINE 
SETS UP TO READ A BLOCK. IF OATA IS STILL BEING CHECKED FROM 
BEFORE, IT SIMPLY DOES ANOTHER RERD BLOCK NUMSER. 

NXTBLK (TC11 READ BLOCK AND WRITE BLOCK SERVICE ROUTINE) 

WHEN A READ BLOCK OR A WRITE BLOCK OPERATION IS COMPLETED 
THIS ROUTINE IS ENTERED. IT CHECKS THE ERROR BIT, THEN SETS 
UP A CALL TO CHECK DATA IF DATA WAS JUST READ IN.’ THE ROUTINE 
ALSO SETS UP A READ BLOCK NUMBER OPERATION. 

TCCK (TC11 CHECK DATA ROUTINE) 

WHEN A READ BLOCK OPERATION HAS BEEN COMPLETED, THIS ROUTINE 
IS CALLED VIA A PRIORITY INTERRUPT REQUEST AT LEVEL 3. THE 
ENTIRE BUFFER IS CHECKED, AND THE CONTENTS OF THE BUFFER IS 
ALTERED AS THE CHECK PROGRESSES. THUS, IF A READ BLOCK OPERATION 
DOES NOT Ae TUALLY READ_IN ANY DATA, THE DATA CHECK ROUTINE 
wit FIND BAD DATA INSTEAD OF SEEING GOOD DATA FROM AN EARLIER 
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LCLK (LINE CLOCK) 

Hae TEST QF _THE LINE cock IS _IN THE PNTERRUET MOE e IE _QPERATING 
CORRECTLY THE SYSTEM 1/70 WILL RUN AT FULL SPEED FOR SS SECONDS. AND 
THEN ALL 1/0 AT LEVEL FOUR OR LESS (AND THE PROCESSOR TESTS) WILL 
STALL FOR S SECONDS. TIMES GIVEN ARE BASED ON 6&0 CYCLES AS THE LINE FREQUENCY. 

LP1 (LINE PRINTER) 

THIS ROUTINE OUTPUTS TO THE LINE PRINTER IN THE FLAG MODE WHILE 
FENG TE ep AND IN THE INTERRUPT MODE WHILE THE BUFFER 

RKSTART (RK-11 DISK) 

THIS ROUTINE PERFORMS A WRITE AND 
THE DATA THAT IS WRITTEN ON THE 
CODE THAT IS NEVER MODIFIED. THI IS T 

I ORY. AFTER THE TOTAL DISK 
D TO VERIFY THAT DATA 

0 
S 

IN CONTIGUOUS BLOCKS THRU THE DISK ME 
HAS BEEN WRITTEN, A WRITE CHECK IS US 
HAS BEEN WRITTEN CORRECTLY ON THE DISK 

CORE EXPANSION (DET1) 

THIS ROUTINE IS CONTROLLED BY SWITCH S. IF CALLED, THE PROCESSOR 
MAINLINE CODE WILL EXPAND TO THE MAXIMUM MEMORY THAT IS 
AVAILABLE (LP T0 28K). THE ROUTINE DETERMINES THE MAXIMUM MEMORY 
SIZE BY DOING A “DATO” TO A LOCATION IN EACH BANK. IF THE BANK 
DOES NOT EXIST, A TIMEOUT WILL OCCUR. AN IMAGE OF BANK O IS 
THEN TRANSFERRED TO EACH EXISTING BANK. THE CODE IN EACH BANK 
EXCEPT THE LAST IS MODIFIED TO CHANGE THE END OF BANK CALL TO A JUMP 
TO BEGINX (CORE EXPANSION SPECIAL HANDLER) IN THE NEXT BANK. 

THE LISTING SHOWS ONLY THE CODE FOR BANK ZERO. WHEN AN 
ERROR OCCURS THAT IS NOT IN BANK ZERO, IGNORE THE BANK 
BITS OF THE PRINT OUT AND USE THE LISTING FOR BANK ZERO. 

m
z
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PROGRAM AND/OR OPERATOR ACTION 

PROCESSOR TEST EXECUTION - 4K AS 3eK 

IF SWITCHES 0, 1, AND 2 ARE ALL DOWN (=0) AT STARTUP, THE PROCESSOR 
TEST WILL BE EXECUTED TREATING EACH 4K BANK AS 32K OF VIRTUAL 
ADORESS SPACE. THE FOLLOWING DETAILS THIS MODE OF OPERATION. 

USER PAGE 0 IS FIRST MAPPED RW, BANK 0, AND ALL OTHER USER PAGES ARE MAPPED 
NON-RESIDENT. THE PROCESSOR TESTS ARE EXECUTED IN USER THRU USER PAGE 
QO. WHEN DONE, USER PAGE 0 IS CHANGED TO NON-RESIDENT, AND USER 
PAGE 1 IS MAPPED RW, BANK 0. THE PC IS CHANGED TO ADDRESS THE START OF 
THE PROCESSOR TESTS THRU PAGE 1, AND ANOTHER PASS THRU THE PROCESSOR 
TESTS IS EXECUTED. AT THE END OF THIS PASS, USER PAGE 2 IS MAPPED RW 
BANK 0, ANDO USER PAGE 1 IS MADE NON-RESIDENT. THE PC IS AGAIN CHANGED. 
THIS TIME TO ACCESS USER PAGE 2, AND THE PROCESSOR TESTS ARE EXECUTED 
THRU USER PAGE 2. THIS CYCLE IS REPEATED FOR THE REMAINING USER PAGES, 
mApr NG EACH IN TURN TO BANK 0 ANDO CHANGING THE reg Ere cuTe 2 

WHEN 
A BANK IS FOUND, THE PROGRAM IS CORTED NTO THAT BANK FROM Bark 0. USER PAGE 

THRU USER PAGE 7 IS COMPLETED, A SEARCH IS MADE FOR THE NEXT BANK. 
THE PREVIOUS BANK IS CLEARED lEXCEPT FOR THE LOADER), AND THE 
PROGRAM IS COPIED FROM BANK O INTO THE CURRENT BANK. THE CYCLE REPEATS 
UNTIL THE EXTERNAL BANK IS REACHED, AT WHICH POINT USER O IS MAPPED 
BACK TO BANK O AND THE PROCESS STARTS AGAIN. 
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PROCESSOR TEST EXECUTION - CORE EXPANSION 

IF SWITCH 0, 1. OR 2 IS UP AND SWS IS DOWN AT STARTUP 
THE PROCESSOR TESTS WILL BE CORE EXPANDED THRU ALL AVAILABLE 
MEMORY UP TP 28K. THR ROUTINE DET! DOES THIS CORE EXPANSION 
COPYING BANK 0 TNTO EACH OF THE OTHER BANKS. THE EMT CALL at 
THE END OF EACH BANK (E0B) WHICH CALLS THE END OF BANK SERVICE 
ROUTINE IS CHANGED TO A JUMP TO BEGINX IN THE NEXT BANK 
THE EOB CALL IN THE LAST BANK IS LEFT ALONE. IF SWITCHES O AND 1 
WERE BOTH DOWN AT STARTUP, USER PAGES 0 THRU & ARE MAPPED 
SO THAT THE PHYSICAL AND VIRTUAL ADDRESSES CORRESPOND AND THE 
PROCESSOR TESTS ARE THEN RUN IN USER. IF SWO WAS DOWN BUT 
SW1 WAS SET, KERNEL PAGES O-& ARE MAPPED SO SAAT? ie PHYSICAL 
AND VIRTUAL ADDRESSES ARE THE SAME. AND THE PROCESSOR TESTS ARE 
THEN RUN IN KERNEL MODE. IF SWO WAS SET. ORDINARY CORE EXPANSION 
IS RUN WITH NO SPECIAL MAPPING REQUIRED {KT11-D IS TURNED OFF). 

PROCESSOR TEST EXECUTION - BANK 0 ONLY 

IF SWO, 1 OR 2 IS UP AND SWS IS UP a STARTUP, ONLY 
BANK 0’ 15 UTILIZED, IN THIS CASE, IF SWO AND SW1 WERE DOWN 
THE PROCESSOR TESTS ARE EXECUTED tn! USER, WITH USER PAGE 0 
MAPPED TO BANK 0. IF SWO WAS DOWN AND SW1 WAS UP. THE 
PROCESSOR TESTS ARE EXECUTED IN KERNEL WITH PERNEL PAGE 0 
MAPPED TO BANK O. IF SWO WAS UP, THE KTI1-D IS TURNED OFF 
HND THE PROCESSOR TESTS ARE Pxteurene IN beeted MODE OR USER 
MODE (DEPENDING ON SW1) IN BANK O ONLY. 
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ERRORS 

ERROR PRINTOUT 

PRINTOUTS ARE IN AN EXTENDED VERSION OF THE STANDARD FORMAT 
USING THREE WORDS. THE FIRST WORD IS THE OCTAL VALUE OF THE 
VIRTUAL PC+2 OF THE DETECTED ERROR. THE SECOND WORD IS THE 
CONTENTS OF THE PRCCESSOR STATUS REGISTER WHEN THE ERROR WAS DETECTED. 
THE THIRD IS THE TOP le BITS OF THE 18-BIT ADDRESS 0 
THE BANK BEING CURRENTLY USED FOR EXECUTION OF THE PROCESSOR TEST. 
THE FOURTH IS RETURN WHICH IS THE RETURN ADDRESS IN THE 
CURRENT BANK _OF MEMORY. 
TO GET THE STARTING ADORESS OF THE CURRENT BANK SIMPLY APPEND 
TWO ZEROS TO THE END OF THE OCTAL VALUE PRINTED OUT (I.E. 
DO7 ARG INDICATES THE BANK BEGINNING AT PHYSICAL ADDRESS 

ERROR RECOVERY 

IN GENERAL, fest FAILURES WILL PRINTOUT AN ERROR MESSAGE AND 
CONTINUE. IF THE “HALT ON ERROR” SWITCH IS SET, HITTING CONTINUE 
WILL RECOVER. IF THE PROGRAM HANGS UP IN A LOOP, THE ERROR IS 
LIKELY TO BE_A SIGNAL WHICH WAS NEVER RECEIVED. IF A HALT 
OCCURS IN THE TRAP AND VECTOR AREA THE PROGRAM MUST BE_RESTARTED. 
IF THE PROGRAM HALTS IN THE MAIN FLOW, CONSULT THE LISTING IF NO 
MESSAGE IS TYPED OUT. FOR TTY READER AND HSR, TAPE MUST BE 
REPOSITIONED TO LEADER BEFORE RESTARTING THE TEST. 
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FINDING WHICH PROCESSOR TEST WAS BEING EXECUTED WHEN AN ERROR OCCURRED 

SOME ERRORS ARE DEPENDENT ON THE PROCESSOR TEST BEING RUN (SUCH 
AS LATENCY ERRORS WHICH ONLY SHOW UP IN WORST-CASE PROCESSOR 
TIMING). THE SCOPE ROUTINE CONTAINS A LOCATION CALLED “RETURN” 
WHICH STORES THE STARTING AODRESS OF THE PROCESSOR TEST CURRENTLY 
BEING EXECUTED. NOTE THAT THE SCOPE ROUTINE IS EXECUTED IN USER 
MODE IF SW1 IS DOWN_AT STARTUP, AND IS THEREFORE RELOCATED 
WITH THE PROCESSOR TESTS. THUS, TO DETERMINE WHICH PROCESSOR 
TEST WAS BEING EXECUTED WHEN A FAILURE OCCURRED, FIRST CHECK 
THE CONTENTS OF CURBNK IN BANK 0. THIS LOCATION CONTAINS THE 
ADDRESS OF THE CURRENT PHYSICAL BANK, SHIFTED RIGHT 6 PLACES. 
BY APPENDING 2 ZEROES TO IT, YOU HAVE THE 18-BIT ADDRESS OF 
THE CURRENT BANK OF MEMORY. ADD TO THIS THE ADDRESS OF RETURN IN 
BANK 0 AND YOU HAVE THE ADDRESS OF RETURN IN THE CURRENT BANK 
OF MEMORY. THE CONTENTS OF RETURN IN THE CURRENT BANK OF 
MEMORY IS THE VIRTUAL ADDRESS OF THE START OF THE CURRENT 
“PROCESSOR TEST. 

RESTRICTIONS 

PROGRAM MUST BE LOADED INTO LOWER 4K OF MEMORY. 

THE INHIBIT SWITCHES MUST ONLY BE SET FOR ALL DEVICES THAT ARE PART OF 
THE SYSTEM BUT WHICH YCU DO NOT WISH TO RUN. 

IF THE LINE PRINTER IS USED, STARTING ADDRESS 310 MUST BE USED. 
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474 . 8.0 MISCELLANEOUS 

476 8.1 EXECUTION TIME 
4° EXECUTION TIME VARIES WITH THE AMOUNT OF MEMORY, THE TYPES OF 
173 MEMORY, THE DEVICES RUN, AND THE OPTIONAL MODES OF EXECUTION USED. 
481 PASS RUN WITH CORE EXPANSION AND 4K AS 32K RELOCATION SOTH 
782 INHIBITED TAKES LESS THAN 10 SECONDS (RUNNING NO 170). 
424 A PASS RUN WITH 4K AS 32K. IN CORE MEMORY WITH NO 1/0, TAKES 
485 ABOUT 15 SECONDS PER 4K BANK. (AN ASTERISK IS PRINTED AT THE 
We END OF A FULL PASS, AND THE BELL IS RUNG AT THE END OF EACH 
487 WK BANK). 
483 A PASS RUN WITH 4K AS 32 WITH TAKES ABOUT 1 MINUTE PER 4K BANK. 
43 8.2 STACK POINTERS 
433 THE KERNEL STACK POINTER IS INITIALIZED TO 17760. 
495 THE USER STHCK POINTER IS INITIALIZED TO 400. IT IS RELOCATED 
496 THRU ALL USER PAGES AND TO EVERY 4K BANK IF THE 4K AS 30K 
497 MODE OF EXECUTION IS RUN. 
493 8.3 MONITORING PHYSICAL AND VIRTUAL ADDRESSES 
E01 DURING EXECUTION OF 4K AS 32K, IT IS HELPFUL TO SET THE 
Ege ADDRESS SELECTOR TO PROGRAM PHYSICAL AND THE DATA SELECTOR 
E93 TO DATA PATHS. IF THIS 1S DONE. THE ADDRESS LIGHTS WILL 
504 INDICATE THE CURRENT PHYSICAL AQDRESSES WHILE THE BATA LIGHTS 
505 WILL SHOW THE CURRENT VIRTUAL ADDRESSES (SINCE THEY ARE USED AS 
596 DATA A GREAT DEAL OF THE TIME). 
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9.0 

MAINDEC-11-DBKTG-C 
PAGE 14 

PROGRAM DESCRIPTION 

THIS MEMORY MANAGEMENT EXERCISER IS DESIGNED TO RUN BACKGROUND 
ROC EP OUR Tests AND FOREGROUND CONCURRENT 1/0 WITH MEMORY 
MANAGEMENT UTILIZED IN ANY OF SEVER OIFFERENT MODES. THE Veet TOUS 
MODES AVAILABLE FOR UTILIZING MEMORY MANAGEMENT ARE INCLUDED TO AID 
IN FAULT ISOLATION BY PROVIDING A SERIES OF STEPS FROM SIMPLE TO COMPLEX. 
MEMORY MANAGEMENT CAN BE LEFT TURNED OFF ANO THE PROCESSOR TESTS 
CAN STILL BE RUN IN 4K ONLY OR CORE EXPANDED UP TO 28K. 
AITH MEMORY MANAGEMENT ON, THE PROGRAM CAN 

OR IN THE CON VeTT ION. SENSE. EACH DEVICE THAT 
S STAND ALONE ROUTINE THAT OPERATES 

QUTINES NEED NO SUPERVISION OR 
niED. IS MER AREA 

Z
u
 a 3 

a
e
 

a
a
t
i
 ie 

ae:
 

zs 
z Es z me
 

A
z
 

= z 2 ma
e 

1 PRI C 
REQUIRE CERTAIN PARTS OF 

RST. AFTER MEMORY MANAGEMENT IS TURNED ON, EXECUTION 
BACKGROUND PROCESSOR TESTS BEGINS, AND THE I/0 DEVICES ARE 
D WHEN THEY INTERRUPT. 
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TG.PL1 DBA 

au5 ‘ 
S44 sCOPYRIGHT 1972, DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS. 01754 
Sus =POPLIZ4G SYSTEM EXERCISER, WITH KTI1-D --- TTY,PC11,KWLI-L 
cub SLPLL,RF1I, TCL 
54? TEST SIMULTANEOUS RUNNING OF I/0, WITH PROCESSOR INSTRUCTION TEST AND 
eye tWITH TRACE BIT ENABLED TO BE CONSIDERED MAINLINE CODE 

550 -1/0 RUNS IN KERNEL MODE 
551 :CPU TESTS RUN IN USER MODE UNLESS INHIBITED BY SR SETTINGS 
bbe “KTL1-D IS UTILIZED 

coy -(R&) IS THE STACK POINTER 
555 :((RB)) IS THE PC+2 OF LOCATION WHERE THE TRAP ORIGINATED 
55h "FOR NORMAL OPERATION RUN WITH ALL SWITCHES DOWN a ;9A - 200 

;RESTART - 310 (SR SETTINGS PREVIOUSLY MADE ARE USED) 

-AT STARTUP, SR SETTINGS ARE: 
-SR O=1 OR UP --- RUN WITHOUT KT11-D 
SR i=l OR UP --- RUN ALL IN KERNEL MODE ; = S RUNNING 4K AS 32K) 

3SR 221 OR UP --- INHIBIT RUNNING 
T 
p FROM EVERY 4K 

SSB 
cg 
550 
61 
She 
563 BK K 
SEY “BANK (ALLOW NORMAL CORE EXPANSION) 
S65 -SR S=l OR UP---INHIBIT VARIABLE CCRE EXPANSION 

557 AT HALT, SR SETTINGS ARE: 
SE8 *SR 1S=1'0R UP---HALT ON ERROR 
569 :SR 1421 OR UP---SCOPE LOOP 
579 -SR 13=1 OR UP---INHIBIT PRINT OUT 
571] -SR 12=1 OR UP---INHIBIT TRACE TRAPPING 
572 :SR 11=] OR UP---INHIBIT SUB-PROGRAM ITERATION AND INHIBIT TESTS WHICH 
73 -USE ALL COMBINATIONS OF NUMBERS 
om -SR 10=1 OR UP---INHIBIT PROCESSOR TEST 

576 ; SPECIAL DELETE SWITCHES-SET RESPECTIVE SWITCH TO A 1 TO INHIBIT 
577 INITIATION OF DEVICE 
578 Sl O=1 INHIBiT TTY OUTPUT 
579 :Sii 3=1 INHIBIT RK11 DISK 
560 *Su 4=1 INHIBIT LINE CLOCK 
58) SW Sz} INHIBIT RFI DISK 
582 Si G=1 INHIBIT TC11 DECTAPE 
83 SW 7=] INHIBIT LINE PRINTER 

Sas - DEFINITIONS 
586 code40 OP =240 :SYSTEM NULL OPERATION 
587 104400 SCOPE=TRAP TRAP USED SCOPE LOCP AND ITERATION 
586 000410 TCSR=TICSR 
589 000412 TDBR=TTDBR 

177570 SR=177570 
177776 PSR=177776 
104006 HL T=104006 ERROR PRINTOUT CALL 

;END OF BANK CALL 
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Tet 
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etc
tot

ats
tet

cta
lst

sit
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OPERATING INSTRUCTIONS 

000004 
00000S 
COO006 
OOOCOE 
000007 

SEE 
eve 

ces
etS

rer
ere

cEs
EnE

 
= 

Ss 
SR

EB
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RY=%4 
RS=4S 
SP=%6 
R&=SP 
PCs%7 

.SBTTL MAIN 
3 TRAP CATCHER 

DOe 

; TRAP ENTRANCE 
TRAPPED TO PREVIOUS LOCATION 
; TRAP ENTRANCE 
; TRAPPED TO PREVIOUS LOCATION 
: TRAP_ ENTRANCE 
TRAPPED TO PREVIOUS LOCATION 
; TRAP_ENTRANCE 
; TRAPPED TO PREVIOUS LOCATION 
; TRAP_ENTRANC ee ; TRAPPED TO PREVIOUS LOCATION 

RAP ENTRANCE 
t TRAPPED TO PREVIOUS LOCATION 

TePED TO Sev roUs LOCATION 

TRAP RO eevrous LOCATION 
: ROP ENTRANCE 
; TRAPPED TO PREVIOUS LOCATION 
:TRAP_ENTRANCE 
; TRAPPED TO PREVIOUS LOCATION 
RAP_ENTRANCE 

{TRAPPED TO PREVICUS LOCATION 

STRAPPED TG PREVIOUS LOCATION 
;TRAP_ENTRANCE 
s TRAPPED TO FR TO PREVIOUS LOCATION 

; TRAPPED TO PREVIOUS LOCATION 

it TO TOUS LOCATION 
TRAP CN 
: TRAPPED TO PREVIOUS LOCATION 
; TRAP ENTRANCE 
; TRAPPED TO PRevicus LOCATION 
9 

TRAPPED te PREVIOUS LOCATION 
; TRAP_ ENTRANCE 
TRAPPED TO PREVIOUS LOCATION 
: TRAP ENTRANCE 
i vReeren TQ PREVIOUS LOCATION 
; TRAP ENTRANCE 
iTRAPPED 10 PREVIOUS LOCATION 
; TRAP 

p Ki PREVIOUS LOCATION 
Thee ENTRANCE 
; TRAPPED TQ PREVIOUS LOCATION 
s TRAP ENTRANCE 
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§S4 O00C136 
65S 000140 
656 000142 
657 OO0144 
658 O00014% 
659 000150 
660 900152 

000154 661 

a
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000162 
00016 
000165 
000170 
00017e 
000174 

ee 
O00e04 

ip 1 
1 £
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; TRAPPED TO PREVIOUS LOCATION 
:TRAP_ ENTRANCE 
:TRABPED Tene tous LOCATION 

TRAPPED TO PREVIOUS LOCATION 
: TRAP_ENTRANCE 
; TRAPPED TO PREVIOUS LOCATICN 
; TRAP_ ENTRANCE 
TRRPPED 10 TQ PREVIOUS LOCATION 

TRAPPED TO PREVICUS L “ATION 
:TRAP_ENTRANCE 
: TRAPPED TO PREVIOUS LOCATION 
:TRAP_ ENTRANCE 
: TRAPPED TO PREVIOUS LOCATION 
:TRAP_ENTRANCE 
: TRAPPED TO PREVIOUS LOCATION 
TREE ENTE ‘T TO PREVIOUS LOCATION 
:TRAP_ENTRANCE 
TRAPPED TO PREVIOUS LOCATION 
TRAP 
: 10 PREVIOUS LOCATION 
; TRAPPED TO PREVIOUS LOCATION 

; TRAPPED TO PREVIOUS LOCATION 
STRAPPED 10 PREVIOUS LOCATION 
;TRAP_ENTRANCE 
STRAPPED TO PREVIOUS LOCATION 
TRAP_ ENTRANCE 

:TRAP 10 PREVIOUS LOCATION 
> TRAPPED TO PREVIOUS LOCATION 
9 
TRAP 
HTREPPED 0 PREVIOUS LOCATION 

“TRAPPED TO PREVIOUS LOCATION 

Tha TO PREVIOUS LOCATION 
; TRAP 
s TRAP TO IOUS LOCATION 
¢ 

“T T v T ; TRAPPED yee IOUS LOCATION 

STRAPPED TO PREVIOUS LOCATION 

TRAPPED RON BRev ous LOCATION 
ENTRANCE 

:T TQ PREVIOUS LOCATION 
TRAP_ENTRANCE 
TRAPPED TO PREVIOUS LOCATION 
: TRAP_ENTRANCE 
TRAPPED TO PREVIOUS LOCATION 
: TRAP ENTRANCE 
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000000 
000322 

O34 

14-0CT-76 16:30 PAGE 20 

;LOAD STARTING AREA 
es 

000640 

000640 JMP 
.=310 

000616 JMP 

:DATA AREA 
.=400 

UBUFF: 0 
=. o4 

TRCSR: 177560 
Tre RR: 177564 
TYDBR: 177566 
TTPVC: 64 
TTPST: 66 
TYSAV: O 

aeSTART 

asSTART 

@sRSTRT 

FOe2 

sTRAPPED TO PREVIOUS LOCATION 
: TRAP ENTRANCE 
; TRAPPED TO PREVIOUS LOCATION 
: TRAP TRANCE 
: TRAPP 5 TO PREVIOUS LOCATION 
TRAP ENTRANCE 
STRAPPED | TO PREVIOUS LOCATICN 

T EN TO PREVIOUS LOCATION 
OE ER TRANCE 
5 TRAPPED TO PREVIOUS LOCATION 
3 TRAP TRANCE 
37 TO PREVIOUS LOCATION 
;TRAP_ENTRANCE 
TRAPPED TO PREVIOUS LOCATION 
: TRAP_ ENTRANCE 
; TRAPPED TO PREVIOUS LOCATION 
: TRAP ENTRANCE 
; TRAPPED TO PREVIOUS LOCATION 
;TRAP_ENTRANCE 
TRAPPED TO PREVIOUS LOCATION 
: TRAP_ ENTRANCE 
TRAPPED TO PREVIOUS LOCATION 
:TRAP_ ENTRANCE 
TRAPPED TO PREVIOUS LOCATION 

;POWER FAIL TRAP 

sEMT CALLS 
sHIGHEST PRIORITY 

;USER TRAP 

iP R FOR R SP 
TACK OVERRUN 

TTY READER STATUS REGISTER 
sTTY PUNCH STATUS REGISTER 
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KWLVC: 100 
KWLST: 102 
LKCSR: 177546 
LPCSR: 177514 
LPOBR: 177516 
LPVC: 00 
LPST: rd 
RFDAE: 177470 
RFOAR: 177466 
RFWC: 177462 
RFCAR: 177464 
RFCSR: 177460 
RFCSRH: 177461 
RFVC: 204 
RFST: 06 
RKOAH: 177413 
RKDAE: 177412 
RKWC: 177406 
RKBAR: 177410 
RKCSR: 177404 
RKCSRH: 17740S 
RKVC: 20 
RKST: e222 
SRO: 177S7e 
UPORO: 177600 
UPDR1: 177602 
UPDR7: 177616 
UPARO: 177640 
UPAR]: 177642 
UPAR?: 177656 
KPORO: 172300 
KPORI: 172302 
KPOR2: 172304 
KPOR7: 172316 
KPARO: 172340 
KPARI: 17234e 
KPARe: 172344 
KPAR7: 172356 

IPORTAB: 177600 
77640 

172300 
IPOREND: 172340 
SREG1: Q 
SREGe: QO 
TCCM: 177342 
TCST: 177340 
TCOT: 177350 
TCHC: 177344 
TCBA: 177346 
TCIV: e214 
TCSTA: 216 
CURBNK: Q 
OLOBNK: O 
CURPAR: 0 
CURPOR: 0 

G0e 

;DISK ADDRESS AND £” .uR 
“DISK ADDRESS RFC ER 
WORD COUNT REGISiE < 
s CURRENT AOORE SS REGISTER 
j STATUS REG STER 
;HIGH BYTE ABORESS OR CSR 

: HIGH BYTE DISK ADR 
1SK RODRESS REGISTER 

s WORD coin RE GISTER 
: CURRENT ADDRESS REGISTER 

sSTATUS REGISTER 
‘HIGH BYTE OF CSR 
: TRAP VECTOR 
;KT11-D REGISTERS 

;STORES KT11-D SWITCH REGISTER SETTINGS 
STORES SR SETTINGS 
CONTROL AND TTUNCTION 
: GENERAL STATUS 

WORD COUNT 
;BUS ADDRESS 
;DECTAPE INTERRUPT VECTOR 

;SAF TO POINT TO CURRENT BANK 

;ADDRESS OF CURRENT ISAR 
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Bee ocde00 onno00 SNKSTR: O ; PC TO POINT TO BEGIN THRU CURRENT SEGMENT 
823 o00602 000000 TRPB: 0 
824 sTHE NEXT TWO WORDS ARE THE MEMORY MAP. THE FIRST WORD REPRESENTS 
82S :Q- 4K WITH ONE BIT REPRESENTING A YK CONTIGUOUS BLOCK. IF THE 
826 *BIT=1 THAT 4K BLOCK 3S PRESENT. THE LSB REPRESENTS O-4K, THE NEXT 
827 tI GNIF ICANT BIT REPRESENTS 4-8k ANS s0 ON. 
828 000604 177777 MEMO: 177777 -0-64K 
829 000606 077777 MEM1: 77777 64-124K 
830 000610 000001 COREPT: 1 
831 O006l2e 00604 MEMUT: MEMO 
B32 000614 goo0coo 

834 “RESTART ADD USING INITIAL SR SETTINGS 
83S 000616 012706 017750 RSTRT: MOV #KSTACK 
83% 000622 Ole737 O16634 000024 MOV #PFAIL, soy 
837 000630 113737 177571 OO00SS1 MOVE @8SR+1,d8SREG2+! 
B38 000636 O004SS BR STARTI. 

BY sSTART UP FOR MINI MONITOR 

B42 000640 012706 017760 START: MOV #KSTACK RS SET UP STACK 
843 000644 O12737 000137 cD0200 MOV #137, 08200 *RESTORE 200 IF START AT 300 
844 000652 O1l°e737 000640 OcOdede MOV aSTORT, ae202 
B4S O00660 005737 coctY2 TST 384 -CHECK FOR MONITOR OPERATION 

| 846 000664 001433 BEQ ar arx 
847 000665 012737 oo0002 ocon006 MOV SRTI deb 31S THIS AN 11/40 
848 000674 012700 oc0003 MOV #3,R0 
849 000700 000261 SEC 
850 9007D2 005737 177772 7ST 98177772 sRO=3 IF L1/4S 
851 000706 OO0S&00 SBC RO "ROse IF 11/40 

;  8S2 000710 000261 SEC *ROsI IF 11/20 
' 963 900712 105737 177777 TSTB ss ASPSR+1 *RO=0 IF 1!/0S 

854 000716 O0S500 SBC 
865 000720 005037 177700 CLR 9#177700 

, 855 000724 005037 Ojc0006 ¢€LR ’ 
| 852 000730 022700 c0a0de CMP #2, RO 

858 000734 001402 BEQ + 
853 00073 000167 014700 JMP LOGIC 
860 O00742 G°CS037 S46 CLR aeSREG! sRUN ALL SW DOWN IF MONITOR 
861 000746 005057 000550 CLR J8SREG2 
Bb2 0007S2 00407 BR STARTI 
863 000754 013737 177570 OCO0S46 STARTX: MOV JsSR, aUSREG) -STORE KT11-D SWITCHES 
864 000762 000000 HALT 
865 000764 013737 177570 cOossO MOV Sash asSREG2 
866 000772 004767 O14010 START1: JSR 7 NRALL 
867 000776 012777 077406 177512 MOV soolice JKPDRO 
868 O01004 012777 007600 177522 MOV 87600, aKPAR7 §;MAP PAGE 7 TO EXT BANK 
869 O010ie 012777 077406 177504 MOV 877406, SKPDR7 
870 001020 005067 177570 CLR TBANK 
871 QO1004 012767 177777 17755e MOV #177777,MEMO SET UP CORE MAPS 
872 001032 010767 077777 177546 MOV #77777, MEM! 
873 OO1040 012767 000001 177542 MOV #1 COREPT SET UP 4K POINTER 
874 OO1046 0120767 OOO604 177536 MOV sMEMO. MEMNUT 
875 0010S4Y 012777 077406 177440 MOV #77406, SKPOR2  ;BEING CHECKED FOR 
876 O0l062 0120737 001132 O00004 MOV STMEMEX, J84 -SET UP FOR TIME OUTS 
877 001070 005037 000006 CLR a8 
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878 O01074 052777 
879 001102 016777 
880 O01110 005737 
881 OOL114 00737 
882 001120 005737 
883 001154 605737 
ge4 001130 D00404 
88S 001132 046777 
886 OOL140 022626 
887 DO1L4 062767 
888 001150 006367 
889 OO11S4 103006 
890 001156 012767 
B91 OOL1e4 012767 
892 OO1172 022767 
893 901200 001340 
894 O0le02 012767 
895 001210 012767 
89% 001216 042777 
897 001224 012767 
898 OOlea2 004767 
899 0012% 012737 
900 OD1244 
201 O01ss0 012737 

| 902 00125 012737 
3 00124 012737 

| 904 001272 005037 
905 001276 012737 2 ae ee 
908 00131e Nene 

| 803 001320 905037 
910 001304 005067 
911 001330 006737 
912 0013 O0l0l2 

| 913 0013% 033727 
914 001344 001006 
@15 001346 012777 
9i6 001354 052777 

| 41? 991362 012700 
| 918 901386 936737 

$19 001374 O01 
920 001376 
921 GOl4a2 012777 
922 OOI410 012777 
925 OO1416 012767 

| 4 001424 005077 
 @B5 «001430 016777 
| 638 0143 016777 
i @>?,_ OOI444 «116777 

gon O014S2 
_ $29°-O01454 27 

930 00142 001015 
631 OO14e4 005777 
@32 001470 012777 
933 O07 012777 

14-OCT-76 16:30 PAGE 23 

000001 177376 BIS 
177506 177422 MAPL: MOV 
041000 TST 
045000 TST 
0$1000 TST 

5000 ey 

1774S2 «1774S2) « TMEMEX: Bis 

OO 177444 MOVEPT: ADD 
177434 ASL 

BCC 
000001! 177424 MOV 
OCO606 177420 MOV 
007600 177414 MAPe: Su 

ocooo! 177400 MOV 
000604 = 177374 MOV 
900001 177254 BIC 
000001 013502 MOV 
015344 JSR 
014642 000034 Hoy 

015050 000030 MOV 
000340 000032 MOV 

452 014740 MOV 
014736 CLR 

177776 MOV 
016352 CLR 

RESET 
002314 000004 MOV 
000006 CLR 
001436 CLR 
O00042 TST 

BNE 
ooosso 00000! BIT 

BNE 
177040 MOV 

000100 177026 BIS 
000010 ST3: MOV 
000010 o00S50 BIT 

BNE 
177066 TST 
003376 177064 MOV 
o0de40 177060 MCV 
043503 002014 MOV 
177032 CLR 
002144 177030 MOV 
00e140 177020 MOV 
001770 177016 MOVB 

ST4: ASL 
oo0sso 000020 BIT 

BNE 
176736 TST 
003056 176724 MOV 
000300 176720 MOV 

102 

#1, aSRO 
TBANK 
3841000 
3845000 
3#S1000 
3855000 
MOVEPT 
COREPT , dMEMUT 
(SP)+. (SP)+ 
#200, BANK 
COREPT 
MAPS 
#1 COREPT 
SMEM1, MEMUT 
#7600; TBANK 
MAP 

#340, a83e 
SBEGIN. J#RETURN 
a8SCO PEF 
#340, a8PSR 
QePRTON 

#NODEV, J84 
as 

#100, aTTCSR 
#10,R0 
#10, d8SREG2 
ST4 
JRKCSR 
#IRK, ARKVC 
8240, dRKST 
£43503, RKFUNCT 
ORKDAE 
LLIMIT, ORKBAR 
WORDCT , aRKWC 
RKFUNCT, IRKCSR 
RO 
@sSREG2, #20 
STS 
aLKCSR 
#LK3, JKWLVC 
#300, dKWLST 

aKPARE 

S 
sTYOUTR, aT TPVC 

sMAP KERNEL PAGE 2 TO BANK 
1ST K PRESENT 
t2ND K PRESENT 
:3RD K PRESENT 
‘4TH K PRESENT 
OK, FULL 4K BLOCK PRESENT 
"NO. BLOCK NOT PRESENT 
“ADJUST STACK POINTER 
!UPDATE BANK POINTER 

;THIS 1ST MEM WORD DONE 

EXTERNAL BANK YET 
:NO,NOT YE 
sRE~INIT 

;INITIALIZE SCOPE CALL TO KERNEL STATUS 

;LOCK_OUT INTERRUPTS 
;PRINT ROUTINE BUSY FLAG 

;RETURN FOR NO DEVICE 

;BASE DATA FOR TTY TELEPRINTER 
;ACT 11? 
: YES 

- INHIBIT TTY OUTPUT? 
sYES, GO’ CHECK NEXT. 
"NO, SETUP INTERRUPT VECTOR 
-START TTY OUTPUT 

; INHIBIT RK DISK 
-YES, SKIP OVER 

; PRESENT 
;SETUP VECTOR RETURNS 

s INIT 
;CORE BASE 
* TRANSFER LENGTH 

s INHIBIT LINE CLOCK? 
“YES. GO CK NEXT 
: PRESENT 
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934 001504 c0s067 oO0144e CLR TIME NO, INITIALIZE COUNT 
935 001510 052777 000100 176710 BIS #100, 2LKCSR “START LINE CLOCK 

Be eee ee ey consso oocoyo ate | SSREGE. aNO TEST FOR INHIBITING RF11 DISK ue, ’ aan Bolese Bolas i Oot ieee TPR LY 
939 GO!1S30 005777 176714 TST JRFCSR : PRESENT? 
940 001S34 912777 003472 176712 MOV IRF, JRFVC “SET UP TRAP RETURN 
941 G0lS42 O12777 OGOCe4O 176706 MOV #240! IRFST 
942 001556 Ole767 043503 002020 MOV #43503, RFFUNCT ;WRITE CHECK/WRITE 
943 O01SSB 105277 176670 INCB = SRFCSRH ‘INITIALIZE DISK-DAR, DAE 
944 001562 016777 002014 176654 MOV WORDCT , RFWC “LENGTH OF TRANSFER 
945 001570 016777 COc004 176650 MOV LLIMIT, JRFCAR -CORE ADDRESS OF START OF TRANSFER 
946 001576 116777 1774 176644 MOVB = RFFUNCT, 3RFCSR “START RF11 READ OR WRITE 
947 001604 006200 Sto: ASL RO 
948 001605 033727 O00SSO o00100 BIT JSSREG2, #100 -CHECK FOR INHIBITING TC11 DECTAPE 
949 001614 001013 BNE ST7 -SKIP IF SET 
950 001616 176732 TST aTcstT PRESENT? 
951 O0l6e2 Ol2777 OO03612 i76734 MOV #FENOZ, aTCIV :GO TO END ZONE ON INTERRUPT 
952 001630 O12777 900300 176730 MOV #300, dtCSTA 
953 003636 012777 O04S03 176706 MOV #R+IE+RB+D0, JTCCM -START REVERSE READ BLOCK NUMBER 
854 001644 006300 S17: ASL RO 
955 00164 005737 oooccd42 TST as4e sACT 11? 
955 0016S2 001402 BEQ 1$ : YES 
957 001654 050037 o000SS0 BIS RO, aaSREGe 
958 001660 0337e7 000550 o00c00 1S: BIT asSREG2, 8200 s INHIBIT LINE PRINTER? 
$59 001665 O0i03e BNE STB “YES. GO CK NEXT 
960 001670 005777 176534 TST aLPCSR PRESENT? 
861 001674 012737 001754 ODp0004 MOV 8ST8, 084 “DON’T CHANGE 200 IF NO SUCH DEVICE 
92 901702 Ole767 000137 001246 MOV #137, SOLPAT *RESET FOR START OF LINE PATTERN 
$3 001710 012767 000117 00133e MOV #79. -CLINCT *LINE COUNT 
964 00!716 Ol2e767 000137 001234 MOV #137, CURPAT 
965 001724 0120777 OOOO1L4 176500 MOV #14, oLPOBR sLINE FEED TO POSITION BUFFER 
965 001732 012777 003200 176474 MOV sLPINTR. aLPVC ‘INTERRUPT ENABLE 
97 001740 012777 O00cC00 176470 MOV #200, aLPST sPROCESSOR LEVEL 4 
98 00174 012777 OOOI00 1764S4 MOV #100, JLPCSR INTERRUPT ENABLE 
969 001754 005037 000602 Se: CLR aeTRPB *NO “T° BIT FIRST PASS 
870 001760 005037 000006 CLR ab *CHANGE ADDRESS ERROR VECTOR TO CAUSE 
971 001764 012737 000006 oD0004 MOV #6, 084 ;HALT ON A TRAP TO 4 
972 001 004737 016676 JSR 47, Q8USER “FOR USER 1/0 PROGRAM INSERTION 
973 901776 004767 000332 JSR 47 ,DETI “CHECK FOR CORE EXPANSION 
974 O9°002 032737 OOGO0! co0s4 BIT $1 aaSREGL ‘INHIBIT KTI1-0? 
875 902010 001106 BNE MObE “YES - GO SETUP USER 
976 092012 004767 012770 JSR 47 NRALL "NO - MAKE ALL SEGMENTS INITIALLY NON-RESIDENT 
977 OC2016 012777 176500 MOV #77406  JKPOR7 
978 O0e0e4 012777 007600 176502 MOV #7600, aKPAR7 
979 002032 032737 OOCO006 OO0DS4S BIT #6 aeSREG! s INHIBIT USER/KERNEL OR 4K AS 32k? 
$89 002040 001415 BEQ SEGMI NO = BRANCH 
981 O0co42 012701 07 MOV #7 Ri -YES - MAP KERNEL ASR’S O-6 TO PA 
982 O02046 016702 176454 MOV KPARO,R2 
983 O0e0S2 005003 CLR 
984 002054 010312 SETEX: MOV R3, dRe 
985 000056 012762 077406 177740 MOV 877406, -40(R2) 
S86 Guc064 005722 TST (Re)+ 
987 002066 062703 0700200 #200,R3 
988 002072 077110 SOB Ri, SETEX 
969 002074 012777 077406 176414 SEGM1: MOV #77406, SKPDRO ;MAP KERNEL 0 TO BANK O, RW 
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co0004 

CO0910 
176366 

000200 
077406 

057770 

O00S46 

177740 

176326 
000570 

co000e 

012236 
176176 

000S46 

ooo0c4 
oo0c06 

Bit 84 gaSREGI 
BEO USEAL 
MOV #10 Ri 
MOV UPARO, R2 
CLR R3 

SETUSE: MOV R32, (R2) 
ADD #200,R3 
MOV a77406, -40(R2) 
TST (R2)+ 
S08 Ri SETUSE 
BR SETSEG 

USEALL: MOV #77406, QUPDRO 
MOV #0, a8CURBNK 

MOV UPDRO; CURPDR 
MOV wBEGIA BNKSTR 

SETSEG: BIS asro 
MODE: BIC as48° aaPSR 

BIT #2, JaSREGL 
BNE MAING? 
BIS #140000, 0836 
MOV UBUFF , -(R6) 
BIS #30000; 3#PSR 
MTPI SP 
MOV #140000, dsPSR 
BR 2 +4 

MAIN: WAIT 
BIT JXSREG2, #2000 
BNE MAIN 
IMP BEGIN 

;NON-EXISTING DEVICE SERVICE 
AODEV: BIS RO, 

SUB #6; (SP) 
BIC #17, 2(SP) 

;PDP-11 MEMORY DETERMINATION AND SETUP’ 
- USE ET OY ARIABLE CORE CUNT TY SYSTEMS/ 
beTI: 

BIT &7, BAEC 

BNE +4 
RTS “7 
BIT #40, a8SREG! 
BEQ DET T4 
RTS 

DET4: MOV MOET? ae4 
HOY #340, o86 

EIGHT: ADC 3837770 
NOP 
ADC 3857770 
NOP 

s INHIBIT RUNNING 4K AS 32K? 
NO, SETUP FOR RUNNING 4K AS 32K 
“YES, MAP ALL USER ASR’S TO PA 

;MAP_USER_ASRO TO BANK 0, RW 
:CURRENT SAR CONTENTS 
s INIT MAP POINTERS 

;CURRENT SEGMENT REGISTER ADDRESSES 

;CURRENT STARTING PC 
SET KT11-D BIT 
sPRIORITY LEVEL 0 
: INHIBIT USER/KERNEL? 
“YES - SKIP OVER 
:SET USER BIT IN SCOPE STATUS 

;SET UP USER STACK 
CHANGE TO USER 

; INHIBIT PROCESSOR TEST 

;SET_INHIBIT BIT 
SALTER PC_RETURN 
CLEAR Z BIT ON STACK 

;RESTORE INITIAL CODE 
INHIBIT RUNNING 4K A ask USER? 
:OR INHIBIT SEQNENTATIO 
;YES ~ ALLOW CORE EXPANSION 
;NO_- INHIBIT CORE EXPANSION 
CHECK VARIABLE CORE SWITCH 
USE VARIABLE CORE ROUTINE 
“4K ONLY (SWITCH SET) 
TRAP VECTOR SETUP 
TRAP STATUS SETUP 

;CHECK FOR 8K 

sCHECK FOR 1eK 
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1046 O02420 00SS37 077770 AUC 9%077770 “CHECK FOR 16K 
1047 O0e4e4 900240 NOP 
1048 O0e426 005537 117770 ADC 24117770 CHECK FOR 20K 
1049 002432 o00240 NOP 
10SO 002434 005537 137770 adc 38137770 sCHECK FOR 24K 
1051 o0e440 900240 NOP 
1052 odew42 90SS37 157770 ADC 38157770 -CHECK FOR 28K 
1053 OO0c446 000240 NOP 
1054 posed 432 BR STRT2B 
1055 126 DET2: MOV (6)+, 42 sRETRIEVE TRAP PC 
1056 O0e4S4 005726 TST (6)+ “DISCARD TRAP STATUS WORD 
10S7 O0e4S5 D627 000074 ADD #STRTY-EIGHT-4, Re 
1058 Ooe4b2 O0011 IMP dRe 

1060 ocOe464 coso0o MOVE: CLR 40 ;SET UP MAIN CORE POINTER 
1061 C0e466 010102 MOV %1.%2 
1062 002470 O6e702 O1S006 ADD #042, %2 :SET UP MAX CORE MOVE 
1063 002474 Ol202l MOV (O)+' (1)+ :MOVE WORD 
1064 000476 OefeD! CMP 42,44 :MOVE COMPLETE? 
1065 O02S00 001375 BNE 4 *MOVE ANOTHER WORD 
1065 O0e502e o00eC7 RTS “7 “MOVE COMPLETE 
1067 002504 000521 STRT4: BR DET3 
1068 002506 000240 NOP 
1069 002510 O00240 NOP 

| 1070 002512 004767 O00!10 ISR 4.7, XFERB -START 8K TRANSFER 
1071 002516 cO00SOS BR moby -START 4K MODIFY 
1072 O02S20 004767 000072 JSR “7. XFERLe *START 12K TRANSFER 
1073 002524 OCO0475 BR mobs “START 8K MODIFY 
1074 902506 004767 000054 JSR 47, XFERIG >START 16K TRANSFER 
1075 O0c532 600464 BR mopi2 -START 12K MODIFY 

' 1076 002534 064767 000036 JSR 4.7 XFEREO -START 20K TRANSFER 
, 4077 o0e54o 00453 BR Mob16 START 16K MODIFY 

1078 O02S42 004767 o00020 JSR 47, XFER2Y “START 24K TRANSFER 
1079 oO0eS4s O0044e BR moped -START 2OK MODIFY 

, 1980 O0eSSO 004767 oOCcc00e STRT28: JSR 47. XFEROB :START 28K TRANSFER 
, 1081 002554 000431 BR mobe4 START 24K MODIFY 

1082 000556 012701 140000 XFER2B: MOV #140000, %1 -SET UP MOVE START LOCATION 
1083 O0eSb2 004767 177676 JSR 77 MOVE -GO TO MOVE SUBROUTINE 
1084 002565 012701 120000 XFER24: MOV #120000, %1 
1085 002572 GO4767 177666 JSR 4? MOVE 

| 1086 002576 O12701 1p0000 XFER2O: MOV #100000,%1 
1087 OC2602 004767 177656 JSR 47. MOVE 
1088 002606 012701 0o60000 XFER16: MOV #60000, %1 
1089 O0eble 004767 177646 JSR %7 MOVE 
1090 002616 012701 o4c000 XFERI2: MOV #40000. %1 

1 1091 OQ0eb22 O04767 177636 JSR 47, MOVE 
| 1092 002626 01270! oeono0 XFERB: MOV #20000, %1 

1083 OC2632 OC4767 177626 JSR “7 , MOVE 
1094 002636 000207 RTS “<7 RETURN FROM TRANSFERS 

t 1095 002640 012767 000137 131732 MODY: MOV #137, DONE+120000 
1995 O02646 0120767 145420 131726 MOV #BEGINX+140000. OONE+120002 

, 1097 002654 012767 000137 111716 MoD20: MOV #137, OONE+100000 
1038 012767 125420 111712 MOV #BEGINX+120000, DONE+ 100002 

_ 1099 002670 012767 000137 071702 MODI6: MOV #137, DONE+60000 
1100 002676 012767 105420 071676 MOV #8EGINX+100000, DONE+60002 
1101 002704 012767 000:37 051666 MODI2: MOV #137, DONE+40000 
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06542 
00013 

000000 

177772 

175404 
175406 

177744 
000400 

003152 
oc0100 
000100 

175344 

175266 

000200 

000000 

177772 
175234 

175224 

3 1be 
03165 
031646 
011636 
011632 

coodo4 

175414 

17S41e 

177736 

175360 
177776 

175332 

003152 

175310 
177776 
003152 

175258 

000000 

175242 
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MOD8: MOV 

MOD4Y: MOV 

DET3: CLR 

MOe2 

wGEGINX+60000,0 DONE+40002 

refotnnes0000, DONE +20002 

aazatieezo000, DONE+2 

ae ae4 
47 

;TTY_TRANSMITTER PRINT VALUES 0 TO 377/ 
TYOUT: CLR 

TYOUTI1: MOV 

TYOUTR: nov 

tk! 

LKe: RTI 
LK3: TSTB 

LK4: INC 

B 
TIME: O 

;LINE PRINTER 

DATA2, ITTDBR 

JTTCSR, TTSAV 
TTSAV 
+4 

paTa2 
#400, DATA2 
TYout 
TYOUTI 

#100, dLKCSR 
#100, d#PSR 

@LKCSR 
+4 

#200, SLKCSR 
aaTIMeE 
#3300. , ,OeTIME 

#100, 9LKCSR 
#100; d8PSR 
#3600. DNTIME 

aLKCSR 
-4 

#200, 2LKCSR 
LK4 

b INTERRUPT VECTOR IS e00/ 
(Pi MOV #0, #0 

CURPAT=. 2 
SOLPAT=. - 

LP2: MOV CURPAT, JLPDBR 
TSTB = ALPCSR 
BMI LP& 
RTI 

LPINTR: TSTB = ALPCSR 
BMI LP6 

;INITAL DATA 

;OUTPUT TO DEVICE 
sRETURN TO MAINLINES# 

; TEST FOR DONE 
:BRANCH IF FLAG FOUND 
:FALSE INTERRUPT RETURN 
INCREMENT DATA 
: TEST CATA FOR_UPPER LIMIT 
AT UPPER LIMIT START OVER 
“FINISH REST OF DATA 

TEST OF ANE CLOte me TERRUPT FOR 5S SECONDS THEN STALL FOR 5 SECONDS. 
;CLEAR LINE CLOCK TIMER 

;FALSE INTERRUPT 

;HERE ON INTERRUPTS 
355 SEC YET? 
:BR IF NOT 

;LOWER PRIORITY 
OME MINUTE YET 
:YES RESET TIMER 
NO, SKIP TILL MINUTE UP 

;CLEAR FLAG 

HOULD RAISE PROCESSOR PRIORITY TO LEVEL OF LINE PRINTER’ 

;START OF LINE TO CURRENT 
CHARACTER BEING PRINTED 
START OF LINE CHARACTER 
CURRENT PATTERN TO LINE PRINTER 

;RETURN TO MAIN LINE 
TEST FOR FLAG 
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ll 737 oo004e TST ae4e ; MONITOR LOAD 
1138 peas 1410 BEQ LP? "NO, ERROR 
1160 003214 032777 100000 175206 BIT #100080, 3LPCSR jYES, IS ERROR SET 

{1B RO4303 000100 175176 BY? #100, JLPCSR ibys “BBROR INTERRUPT 
1163 003232 oo00002 RTI 
1164 003234 104006 LP?7: HiT FALSE RETURN FROM MAIN LINE 
1165 003026 O267e7 OO00CS 000117 LPb: CMP CLINCT, #79. TEST FOR END OF LINE 
1166 O932044 OO1415 BEQ LPY GO GENERATE CR/LF 
1167 0032046 005227 000000 INC #0 SINCREMENT LINE POSITION COUNT 
1168 003250 CLINCT=. -2 POSITION OF LINE 
1169 093268 6727 177702 000337 CMP CURPAT, #137 TEST FOR MAXIMUM PATTERN 
1170 14 BEQ CP3 *YES - GO TO LP3 AND RESET 
1171 003262 005267 177672 INC CURPAT *NO -_INCREMENT TO NEXT PATTERN 
1172 003265 000735 BR LP2 *GO SEND IT TO LINE PRINTER 
1173 003270 012767 OO0040 177662 LP3: ‘MOV 840, CURPAT *RESET PATTERN AND SEND TO PRINTER 
1174 603276 000731 BR LP2 -SENT TO LINE PRINTER 
1175 003300 O0S067 177744 LPY: CLR CLINCT *RESET LINE COUNT 
1176 003304 012777 O00012 175120 MOV #12, JLPOBR “LINE FEED 
1177 003312 105777 1751le TSTB = ALPCSR 
1178 003316 100375 BPL <4 
1179 026727 177632 000137 CMP SOLPAT, #137 -START OF LINE PATTERN 
1180 003326 001403 BEQ LPS 
1181 177622 INC SOLPAT s INCREMENT START OF LINE 
1182 003334 000707 BR LPI 
1183 003336 012767 OOI040 177612 LPS: MOV 840, SOLPAT -RESET START OF LINE 
1184 003344 000703 BR LPI : PRINT 

1186 RAL DISK TEST INTERRUPT LEVEL 5, 2000 WORD TQANSFERS 
1187 003346 005077 175110 RKST, CLR BRKDAE ; ENIT 
1188 0033S2 013777 003609 175106 eee Tov JALLIMIT, ARKBAR CORE BASE 
1189 003360 013777 003602 175076 MOV ISWORDCT; aPKUC TRANSFER LENGTH 
1190 003366 113777 OO3440 175074 MOVB § @#RKFUNCT, aRKCSR “WRITE OR WRITE CK TO DSK 
1191 903374 od000e2 RTI “RETURN TO MAINLINE 

1 1192 003376 032777 100200 175064 IRK:  8iIT #100200, IRKCSR INTERRUPT RETURN 
1193 uo4 0903002 BGT +6 
11% 003406 ‘104C06 HLT 
11395 003410 000756 BR RKSTART 
1195 003412 032777 000037 175042 BIT #37, JRKDAE sDISK AT UPPER LIMIT? 
1197 003420 001354 BNE RK1 
1198 GO3422 122777 000031 175030 CMPB s- #31, IRKDAH 
1199 003430 001350 BNE RKI 

, 1200 093432 000337 003440 SWAB § J#RKFUNCT CHANGE COMMAND 
i 12001 003436 090743 BR RKSTART RESTART NEW TRANSFER OF DISK 

ede 003440 co00c0 RKFUNCT: 0 

1204 -RF11 DISK 
1200S oO3442 105277 175004 RESTART: INCB __ARFCSRH sINITIALIZE DISK - DAR-DAE 

| $1306 003446 013777 003600 174772 RF1: ‘MOV JLLIMIT, IRFCAR CORE BASE 
1007 OO34S4 013777 OCO03602 174762 MOV JHWORDCT. ARFWC LENGTH OF TRANSFER 
1208 OO2462 113777 003576 174760 MOVB § @&RFFUNCT, JRFCSR WRITE OR WRITE CHECK TO DISK 

| 1209 0603470 G00002 RTI RETURN ig MAINLINE CODE 
1210 003472 105777 174752 IRF: TSTB  a@RFCSR “INTERRUPT VECTOR POINTS HERE 
1211 O03476 1C040e2 BMI +6 
lele 003509 104006 HLT sRF11 READY NOT UP 
le13 003502 000757 BR RFSTART 
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1214 903504 00577 
1215 003510 100012 
1216 903512 032777 
1217 003520 001404 
1218 00322 C4006 
1219 003524 ? 
1220 003530 900744 
1221 003532 104006 
1222 003534 Oo0742 
i223 003536 065777 
‘zed OO3S42 100902 
1225 003544 104006 
1226 003546 35 
122? 003550 122777 
1228 003555 001333 
i229 OO3S60 Oe7727 
1230 003565 101727 
i231 003570 000337 
1232 003574 000722 
1233 003576 009000 
124 003690 o0s4c2 
1235 03602 176000 
1236 
1237 
1238 
1239 
1240 
124] 
142 
1243 
144 
ie4s 
1246 
1247 
1248 
1249 
1258 
1251 
1252 
1253 
1254 
1255 
1256 
1257 po0004 
1258 000014 
1259 poo0d2 
1260 g00s00 
1261 005001 
1262 004000 
1263 
ae oe poe 
1266 003610 000000 
1267 
1268 
1269 003612 012777 

14-OCT-76 

yrar4d 

o2cooct 

003576 

003612 

174730 

174662 

174000 

174744 

BO3 
16:30 PRGE ¢9 

TST DRFCSR “ERROR SET? 
BPL ERROK “BRANCH IF NOT 
BIT #20000, IRFCSR “YES-WRITE CHECK ERROR? 
BEQ ERRSET *NO-BRANCH 
HLT *YES-RF11 WRITE CHECK ERROR 
SWAB  § gaRFFUNCT “CHANGE COMMAND TO 90 WRITE 
SR RESTART 

ERRSET: HLT sRF11 ERROR SET-NOT WRITE CHECK 
BR RESTART 

ERROK: TST aR WC 
L + 

HLT sRF-11 WORD COUNT NOT ZERO 
BR RESTART 
CHP #3) ORF DAE sDISK AT UPPER LIMIT? 722, 17=4, 37=8 

CMP SRF DAR, #174020 As FAR ON DISK AS WE CAN GO 
BLOS FI ;NO 
SWAB = ABRFFUNCT HANGE COMMAND 
BR RESTART “RESTART NEW TRANSFER OF DISK 

REFUNCT: “DISK COMMAND 
LLIMIT: BEGIN :FIRST CORE ADDRESS OF TRANSFER 
WORDCT: -2000 ‘LENGTH OF TRANSFER 

sDECTAPE DIAGNOSTIC ROUTINE. THE TAPE IS FIRST DRIVEN TO THE FORWARD 
*END ZONE. THE DESIRED DATA IS THEN GENERATED IN THE DECTAPE BUFFER AREA 
"AND DATA IS WRITTEN ONTO ALL BLOCKS FROM THE BLOCK MUMDER IN TCFRST 
: THRU THE BLOCK NUMBER IN TCLAST. BLOCK NUMBERS ARE ALSO CHECKED FOR 
*BEING IN ORDER. AFTER THE BLOCK NUMBER IN TCLAST IS WRITTEN, TAPE IS 
-ORIVEN INTO “HE REVERSE ENO ZONE 
-THE TAPE IS THEN STARTED IN REVERSE, AND WHEN THE CLOSEST BLOCK THAT 
WAS WRITTEN (TCLAST) IS FOUND, IT IS READ INTO THE DECTAPE BUFFER AREA. 
THE PROGRAM INTERRUPT REQUEST FACILITY IS THEN USED TO S800K A REQUEST 

*FOR CHECKING THE DATA AT LEVEL 3, AND NO FURTHER DATA IS READ IN 
“UNTIL THAT DATA HAS BYEN CHECKED. AFTER IT IS CHECKED, THE DATA IS 

TO GUARANTEE THAT NEW DRTA IS REALLY READ IN NEXT TIME. WHILE 
THIS IS GOING ON, BLOCK NUMBERS ARE CHECKED FOR BEING IN ORDER AS THE 

“TAPE TRAVELS TOKARD THE FORWARD END ZONE.ONCE THE DATA IS FULLY CHECKED 
:THE NEXT BLOCK THAT COMES UP IS READ IN AND THE PROCESS REPEATED. ONCE 
‘T OCK WHOSE NUMBER IS IN TCFRST HAS BEEN READ, THE TAPE IS DRIVEN 
SINTO THE FORWARD END ZONE AND THE WHOLE SEQUENCE {S REPEATED. 

“FUNCTION VALUES IN CSR 
“OT1] DEC TAPE 
RO=4 :READ DATA 
Mo WO=14 “WRITE DATA 
o= 

1£=500 s INTERRUPT ENABLE+UNIT 1 
Oz =DO - THE FUNCTION 

R=4000 : REVERSE 

TCFIRST: 0 -FIRST BLOCK TO BE SEARCHED FOR 
TCLAST: S77. "LAST BLOCK TO BE SEARCHED FOR 
TCEXPE: 0 :THE BLOCK THAT IS EXPECTED 

-GO TO FORWARD END Z0NE 
FENDZ: MOV #FENDZ,aTCIV —— ; END ZONE VECTCR SETUP 
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1270 903680 777? 174730 TST — QTCST ;TEST FOR END ZONE 
1e71 100403 BMI FENDI sat ENS ZONE? 
love 003626 105277 174720 INCB = @TCCM :SET DO - NO DELAY 
1273 003632 00002 RTI ;NO_- WAIT SOME MORE 
1e74 OOS 012777 OC3664 174722 FENDI: MOV aTCF1 OTCIV ZYES - NEW VECTOR 
1275 003642 O4¢777 104000 1>aOe BIC sl04000,0TCCM SEARCH BLOCK FOWARD 
12% 003650 916767 177730 177732 MOV TCFIRST, TCEXPE COUNT WHEN THIS BLOCK IS FOUND 
lev? 003656 105277 174670 TCFIA: INCB sTCCM :SET DO 
1 003652 000002 RTI RETURN ON NEXT BLOCK 
1279 003664 O32777 100200 174660 TCF1: BIT #109200,3TCCM ANY ERROR ON READ? 
1280 003672 10000} BPL +4 
1281 003674 104006 HLT sTC ERROR SET - FORWARD READ BLOCK 
1282 003676 001001 BNE +4 DONE FLAG UP? 
1283 003700 104C06 HLT SFALSE INTERRUPT 
i284 O03702 027767 174650 177700 CMP = QTCDT,TCEXPE =; IS _THIS OUR BLOCK FOR SYNC 
1285 003710 OOe7be BLT  ‘TCFIA ;NO-READ SOME MORE BLOCKS 
1286 003712 OO14O! BEQ  —s«sTCF2 YES 
1887 003714 10006 HLT SWE PASSED THE BLOCK 

1289 003716 012777 003732 174640 TCF2: MOV sTCF3,aTCIV sVECTOR FOR SEQUENTIAL READS 
1290 002724 105277 174620 INCB = @TCCN :SET 00 
1231 005730 o000de RT! :RETURN AND TEST SEQENTIAL BLOCKS 

1293 “FIND SEQUENTIAL BLOCK AT FOWARD DIRECTION 
| 294 003732 032777 100200 174612 fcF3: BIT 8100200, 3TCCN ;TEST ERROR AND READY 
' 1295 003740 100001 BPL ee 
| 1296 O03742 104006 HUT sFOWARD READ ERROR TC-11 
| 1297 003744 001001 BNE +4 

1298 903746 104006 HLT sFALSE INTERRUPT ON TC-11 
1299 003750 Oe7767 174602 177630 CMP QTCOT,TCLAST  ;HAVE WE TESTED ALL BLOCKS 
1300 003755 001414 BEQ  - RENOZ YES ORIVE UNIT IN END ZONE TO START OVER 

, 1301 OC37b0 O0S267 177624 INC _ TCEXPE ;NO-INCREMENT EXPECTED COUNT 
| 1302 OO3764 027767 174565 177616 C QTCOT,TCEXPE 31S CURRENT BLOCK CORRECT 

1303 003772 001401 BEQ +4 
1304 003774 104006 HLT FAILED IN FOWARD READ TO FIND NEXT BLOCK 

| 1305 003776 000427 BR TCWBK THIS ROUTINE WRITES A BLOCK 
1306 O04000 105277 174546 TCF4: INCB aTCCM :SET DO 
1307 OO4004 o000d2 RTI 
1308 004006 000701 XFENOZ: BR FENDZ ; INDIRECT LINK 

1310 iMOVE TAPE TO REVERSE END ZONE 
1311 OO4010 012777 OO4010 174546 RENDZ: SRENOZ,@TCIV. ; END ZONE VECTOR SETUP 
1312 OONO16 016767 177564 177564 HOV TCLAST,TCEXPE SET UP FOR REVERSE SEARCH 
1313 OO4024 005777 174524 TST atCST ;1N END ZONE 
1314 OO4030 100403 BMI —- RENOJ SYES - START TO TURN UNIT AROUND 
1315 OO4032 105277 174514 INCB = STCCM ;SET 00 
1316 OO4036 000002 RTI *NO_- WAIT TILL WE ARE 
1317 OO4O40 012777 OO4SOI 174504 RENDI: MOV = SR+IE+RB+D0,3TCCA FUNCTION = READ BLOCK, REVERSE AND GO 
1318 OO4046 012777 OO413%6 174510 Hoy aTCRI, aTcIV’” ;SET UP NEW INTERRUPT VECTOR 
1319 OO40S4 000002 RTI . 
1320 ;WRITE FORWARD ALL BLOCKS EXCEPT 0 

1328 DO4OSE 012777 OOW11D 174500 TCHBK: MOY — ATCHBL,@TCIV INTERRUPT VECTOR FOR WRITE 
1323 OO4064 010777 177400 174466 MOV 8-400, STCWC ONE BLO 
1324 004072 012777 OO44eD 174462 MOV ss TCWBLUF STCBA : THE WRITE BUFFER ADDPESS 
1325 OO4100 112777 000SIS 174444 MOVE BIE+WD+00, 2TCCM ;WRITE THE BLOCK 
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174436 

0C373¢ 
000502 

100200 

174376 

174384 

004214 
174340 

174436 
174416 

174406 

177426 

174356 

174330 

174316 

177334 

DO3 
16:30 FAGE 31 

Ril sRETURN WHEN BLOCK IS WRITTEN 
TCWR1: TST 3TCCM “ANY ERRORS 

fe OU 
MOV aTCF3. aTClVv ; SEARCH BLOCK VECTOR 
MOVB HIESRG, aTcCm =: READ BLOCK 
BR TCFY -FIND THE NEXT BLOCK 

TORI: BIT #100200, 37CCM -TEST FOR ERROR AND READY 

HLT ” sDECTAPE ERROR ON READ BLOCK REVERSE 

HLT " -FALSE INTERRUPT FROM DECTAPE 
CMP QTCDT,TCEXPE  :IS IT OUR FIRST BLOCK 
BEG TCR2 “YES - GO TEST THE REST 
QGE TCRIA "NO - HAVE WE PASSED THE BLOCK 
HLT “WE PASS OUR BLOCK 
BR RENDZ >GO0 TO END ZONE AND TRY AGAIN 

TCRIA: INCB aTCCM “SET D0 
RTI “WE FOUND OUR FIRST BLOCK 

TcRe: MOV #TCR3,aTCIV :SET UP INTERRUPT TO TEST ALL BLOCKS 
INCB = @TCCM -SET 00 
ATI ‘WAIT FOR NEXT BLOCK TO INTERRUPT 

“FIND SEQUENTIAL BLOCK IN REVERSE DIRECTION 
tcR3: gir #190200, aTCCM ©; TEST FOR READ AND ERROR 

HT “4 sERROR READING SEQUENTIAL BLOCK IN REVERSE 

HLT ° sFALSE DECTAPE INTERRUPT 
CHP TCFIRST,@TCOT DIO WE DO PLL THE BLOCKS 
BEQ XFENDZ “YES - GO TO END Z0NE TO RESTART 
DEC TCEXPE *NO_- DECREMENT BLOCK NUMBER 
cre aTCDT, TCEXPE “TEST SEQUENTAIL BLOCK IN REVERSE 

HLT ° sTEST SEQUENTIAL READ BLOCK IN REVERSE FAILED 
BR TCRBK ‘THIS ROUTINE READ A BLOCK 

TCRY: INCB  @TCCM :SET DO 
RTI “LETS TRY A NEW BLOCK 

Ren REVERSE ALL BLOCK EXCEPT BLOCK 1101 
TCRBK aM #TCRB1 eiciy i BEAD UE NTERRUPT Ve" OR 

MOV @TCREUF.3TCBA WHERE BUFFER IS 
MOVB  BIE+RD+D0, aTCCM ;REAO THE BLOCK 
JSR “7, TC1 CHECK DATA BUFFER 
RTI sEXIT - RETURN WHEN BLOCK IS READ 

TCRB1: TST amccn SAND ERRORS 

oh ;OECTAPE ERROR 
MOV 8TCR3, STCIV "NEW VECTOR FOR BLOCK SEARCH 
MOVB sIE+RB,JTCCN ©; READ BLOCK FUNCTION 
BR “CRY RETURN TO BLOCK SEARCH 

: THIS ROUTINE CHECKS THE RERD DATA BUFFER TC11 
“BY DOING A CHECK SUM ON THE DATA 



DBkTG.P11 

1382 O042S4 
004 

o
e
 

Rre
r 

re
r 

era
t 

ts 
2 x 

1404 O04422 

OSKTGB MACY] o. feae) 14-OCT-76 16:30 PAGE se 

Q
0
0
 

9
 

po
 

O
o
o
o
 

e-
 

o
o
 

y 
Br
re
eE
 

Sa
pa
se
? 

: 
BS a} 

& ns 

20
9 

ee
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CWBUF : 

= 
SE 

EEE
SSE

EEE
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R
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E03 

“1, -( 
re, ~( 
%3, 7 
% 3 
#TCRBUF ,%1 
sTCREUF $1000, %2 
(1)+,%3 
(14°43 
+4 

6) 
6) 
6) 

“1x2 
TCe 
(6)+,%3 
(6)+,%e 
(6)4+,%1 
47 

BUFFER LOOK THE SAME FORWARD OR REVERSE 

;SAVE THESE ON THE STACK 

;SUM OF DATA 
;RODRESS OF READ BUFFER 
;END OF READ BUFFER 
;EVEN AOD 
;0D0 ROOD -2’S COMPLIMENT 

;DATA ERROR TC-11 
;AT ENO OF _ BUFFER? 
;NO_- SUM THE REST 

THE REGISTERS ; RESTORE 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 
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FO3 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;OECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 
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;DECTAPE WRITE BUFFER 

;OECTAPE WRITE BUFFER 

;CECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 
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;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DECTAPE WRITE BUFFER 

;DEC TAPE WRITE BUFFER 

;DEC TAPE WRITE BUFFER 

;DEC TAPE WRITE BUFFER 
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TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 



DBKTG.P11 

1bbS 005150 

CSKTGB MACY11 27(7 
MAI 

177726 
00 

3e) 14-OCT-76 16:30 PAGE 37 
JO3 

;DEC 

;DEC 

;DEC 

:DEC 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

; Dec 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE SUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 
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KO3 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

;DEC 

sDEC 

;DEC 

;DEC 

;DEC 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 

TAPE WRITE BUFFER 
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017777 
160000 
000034 

000570 

000400 

177770 
01475e 

000010 
052525 

177770 
0147Se 

000010 
014752 

177774 
000010 

000934 

007254 
007242 

1eSeSe 

014752 

0:475e 

014752 

BEGINX: MeN 

BEGIN: MOV 
ADD 
MOV 

- TEST COMPARE INSTRUCTION INDEXED 

etre RI 

LO3 

#160000, 3#34 
R1,a#34" 
Ri 
RI 
Ri 
R1, d#CURBNK 

~SBTTL BACKGROUND CPU TESTS 
BINARY INSTRUCTIONS 
“INDEX, AND INDIRECT te OF PDP-11 

PC, RETUR 
#14 REI io 
8400, 1 

10,~0 
ACG): #125252 

#10, 40 
8052525, ACO) 
+4 

D
N
 

=
O
 

( 0) 

* 
D
e
 

+
 

) 
£
o
r
 

-
O
 

#+10,%0 
ato), ,ACO) 

#-4.740 
+10, %1 

;CEC TAPE WRITE BUFFER 

;DEC TAPE WRITE BUFFER 

;DEC TAPE WRITE BUFFER 

;DEC TAPE WRITE BUFFER 

;DEC TAPE WRITE BUFFER 

;SET UP R1 TO SELECT CURBNK 

;SET SCOPE RET TO CURRENT BANK 

;FOR SCOPING - SETUP ADDRESS OF BEGIN1 IN 
*THIS BANK THRU CURRENT ASR 
ITERATION COUNT 

;MINUS 10 TO REG OQ 
(A INDEX BY MINUS 10) TO #125252 

;COMPARE WITH INDEX FAILED 
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BACKGROUND CPU TESTS 

greet O147S2 

104400 

012700 177774 
12701 900019 
26160 014752 

104006 
104400 

012700 177770 
016067 0147S2 
C2e67e7 007114 

012700 177770 
Ole760 leSesSe 
O227e7 014764 

104400 

012767 177777 

166760 006716 

012737 O0S25e5 
012700 000010 
166760 006710 
001401 

0147Se2 

0147Se 

007120 
1e52eSe2 

014774 
125eSe2 

007050 

007036 
052525 

007000 
006772 
leSeSe 

014774 

015004 

014774 

014764 

MO3 

CMP A‘O),ACL) 
BEQ . +4 
HLT 
SCOPE 

MOV #-4,7%0 
MOV #10°%1 
CMP ACL), ACO) 
BEQ . 44 
HLT 
SCOPE 

TEST MOVE INSTRUCTION FOR INDEX 

MOV #-10,%0 
MOV A(G), TEMP 
CMP TEMP, #125252 
BEO 
HLT 
SCOPE 

MOV 
MOV a doses TEMP (0) 
CMP aKC, #105252 
BEG 
HLT 
SCOPE 

- TEST BIC INSTRUCTION, FOR INDEXING 

MOV ee 
BIC ac), TEMP 
CMP TEMP, #052525 
BEQ 
HLT 
SCOPE 

MOV #-10,%0 
MOV #-1. TEMP-10 
BIC #052525, TEMP-10 
CMP TEHP-10, #125252 
BEQ 
HLT 
SCOPE 

MOV 125252, aeTEMP 
MOV 
SUB 8 “Oe oro) 
BEQ 44 
HLT 
SCOPE 

MOV u0S2525, JeTEMP 
MOV 
SUB felt, Bo) 
BEQ 
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BACKGROUND CPU TESTS 

177777 
000010 

blue 

177777 
000010 
014764 
014774 

177777 
177770 
01S004 
014774 

000001 
177770 
015004 
014774 

000001 
000010 
014764 
014774 

000001 
177770 
015004 
177777 

000001 
000010 
014764 

014774 

014774 

014774 

014774 

014774 

014774 

014774 

014774 

HLT 
SCOPE 

NO3 

; TEST UNARYS INDEXED 

#-1, deTEMP 
4+10,%0 
C(Q) 
aJSTEMP 
+4 

#-1, d8TEMP 
410,40 

#-1 daTEMP 
#-10,%0 
D(Q) 

#1, a8TEMP 
#-10,%0 

#1, OeTEMP 
#-10,40 
0(0) 
#-1, J8TEMP 
+4 

#1, d8TEMP 
#+10,%0 
C(0) 
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BACKSROUND CBU TESTS 
Q22737 177777 O1NTTH 
001401 
104006 
1o4400 
012737 1277777 O1N774 
912700 177-70 

60 015004 
065737 O14774 
001401 
104006 
104400 
012737 177777 «914774 
912700 009019 

4 

014764 
005737 014774 
00140) 
104006 
104400 
012737 000001 014774 
012700 177770 
pode6 1 

015004 
737 C1477 

001401 
1O4O0E 
104400 
012737 00001 O14774 
012700 000010 
00025 I 
D0S650 014764 
005737 014774 
001401 
104006 
104400 

010700 
062700 000010 
000119 
104006 
poce40 
104400 
019700 
[62700 00010 
000110 
104006 
pode40 
104400 

16:30 PAGE Ye 

; TEST JMP INDIRECT 
MOV a 

BOY 

CMP 8-1. gaTEMP 
BEQ +4 
HLT 
SCOPE 

MOV 8-1 aeteMP 
MOV s-10,%0 
SEC 
ACC 0(0) 
TST aeTenpP 
BEQ 24 
HLT 
SCOPE 

MOV a-1, asTEMPe 
MOV +10, %0 
SEC 
ADC C(0) 
TST asTEMP 
BEQ +4 
HLT 
SCOPE 

MOV #1, daTEMP 
MOV 8-10, 40 
SEC 
SBC 00) 
TST osTeENP 
BEQ 44 
HUT 
SCOPE 

MOV 81, aaTEMP 
MOV 8410, 0 
SEC 
SBC C(O) 
TST aaTEMP 
BEQ +4 
HLT 
SCOPE 

“7? 40 
ROO 016,40 
IMP 3%0 
HLT 
NOP 
SCOPE 

MOV 47 40 
ADD 810,40 
JMP a0 
HLT 
NOP 
SCOPE 
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1eS25e2 

014742 

O1474e 
12SeS2 

012737 1eS2Se2 
Oe 014742 

O1474e 
O1474e 

li- ocr 
TEST 

leSeSe 

014742 

OL4742 

014774 
O14774 

O14764 
014764 

TE 
:7E 

ST 
ST 

CO4 
26:30 PAGE 43 

INDIRECT RODRESSING 
COMPARE INSTRUCTION 

CMP 088, #1eS2Se 
+4 

#125252, 598 
4 

ds8, 388 
. +4 

SCOPE 

; TEST MOVE INSTRUCTIONS 
MOV 0s8,%0 
CMP nl ehese, 40 
BE 

aaB, aaTEMP 

os8, aac 
ong, aac 

8i2S2Se, daTEMP 
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2031 O06664 104006 
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DOY 
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OBKTG.P1l BACKGROUND CPU TESTS 

2032 06665 104400 
2033 

SLOPE 

3 TEST BIC INSTRUCTION INDIRECT 
MOV 8-1,% 

2034 
2035 OC6670 Ole700 iInr7?r 0 40 

ee ee re ee ee ee ee 

-4
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FO4 

328, %0 
“0, kOS2525 
44 

8-1, I8TEMP 
#125252, aaTEMP 
nOSe5e5, daTENP 
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177777 
O1474e 
014764 

l2eSeSe 
O1474e 
000000 

leSeSe 
005714 

70 Cc. 
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&By TEsté-’ 

014764 
014764 
0S25eS 

014774 
014774 

005730 
005722 

014774 
014774 

014774 
014774 
177777 

014774 

GO4 
£4? 

MOV 8-1, aac 
BIC eB, aac 
CMP anc, 852525 
BEG 
HLT 
SCOPE 

TEST SUBTRACT INSTRUCTION 
MOV 8125252, “0 
SUB aa8,%0 
CMP 40, #0 
SEQ 44 
HLT 
SCOPE 

MOV #125252, aaTEMP 
SUB B, deTEMP 
BEQ “44 
HLT 
SCOPE 

MOV #125252, TEMP 
SUB aes, TEMP 
TST TEMP 
BEQ 44 
HLT 
SCOPE 

TEST ADD 0 INDIRECT 
7%, 

b aap, %0 
2 a1ebebe, “0 

bee 
SCOPE 

CLR aeTEMP 
ADD #125252, a8 TEMP 
CMP slesese, 38TEMP 
BEQ 
HLT 
SCOPE 

MOV niesese OeTEMP 
ADD aatEMp 
CMR Seite, 8-1 
BEG 
HLT 
SCOPE 

TEST UNARYS INDIRECT 
MOV 1. J8TEMP 
CLR Sette 
TST aeTEMP 
BEQ +4 



OSkTGB MACY!I e7(732) 14-OCT-76 16:3C PAGE 48 
DBKTG.P11 BACKGROUND CPU TESTS 

2104 O07 104006 HLT 
2105 007204 104400 SCOPE 

5188 007206 012737 1205252 014774 MOV 8125252, asTEMP 
2108 007214 005137 014774 COM aatEMP 
2109 007220 022737 OSeS2S 014774 CMP 8052525, JaTEMP 
2110 007226 901401 BEQ +4 
2111 097230 104006 HLT 
elie 007232 104460 SCOPE 

2114 007234 005037 014774 CLR aaTEMP 
211S 007240 005237 014774 INC daTEMP 
2116 007244 022737 00000! 014774 CMP #1, J8TEMP 
2117 O07eS2 001401 BEQ +4 
2118 0072S4 104006 HLT 
e114 007255 4104409 SCOPE 

2121 007260 005037 014774 CLR aeTEMP 
2122 007264 005377 OOSSDG DEC aTEMP+2 
21e3 007270 Oe372e7 O14774 177777 CMP QSTEMP, 8-1 
2124 007276 001401 BEQ +4 
2125 007300 1 
glee 007302 104400 SCOPE 

2128 007304 012737 oO00001 014774 MOV #1, a8TEMP 
21e9 007312 005437 014774 NEG astemp 
2130 007316 022737 177777 014774 CMP 8-1, d8TEMP 
2131 007324 001401 BEQ +4! 
2132 007326 104096 HLT 
2133 007330 104400 SCOPE 

2135 ;TEST INDIRECT ADDRESSING WITH INDEXING 
21% TEST COMPARE INSTRUCTION 
2137 007332 027727 OOSHO 125252 CMP aBs2, #125252 
2138 007340 001401 BEG 
2139 007342 104006 HLT 

| e140 104400 SCOPE 

2142 007346 022777 125252 005370 CMP #125252, a8+2 
2143 0073S4 OO1401 BEQ +4 
2144 007356 104006 HLT 
lis 007360 104400 SCOPE 

| 2147 007362 027777 005356 005354 CMP a8+2, 38+2 
2148 007370 OO140! BEQ +4 

{ P1499 007372 104006 HLT 
e150 007374 104400 SCOPE 

2152 -TEST MOVE INSTRUCT IONS 
21S3 007376 017700 005342 MOV a8+2 
2154 OO7402 022700 125252 CMP nipsese, “0 
2155 0074 1401 BEQ 
2156 007410 104006 HLT 
e157 007412 104400 SCOPE 

| 2159 007414 012777 125252 005354 MOV #125252, ITEMP+2 



104 
CSKTGB MACYII er(732) 14-OCT-76 16:30 PAGE 49 
DBKTG.P11 BACKGROUND CPU TESTS 

2160 OOT42e 023737 014742 014774 CMP a8, JNTEMP 
2161 OO7430 001401 BEO +4 
2ibe 007432 104006 HLT 
eib3 007434 104400 SCOPE 

2165 007436 017777 005302 005322 MOV dB+2, aC+2 
2165 OO7444 923737 O14742 O14764 CMP a#8, vac 
2167 OO74HS2 OO1401 BEO +4 
2168 007454 104005 HLT 
e163 007456 104400 SCOPE 

2171 sTEST BIC INSTRUCTION INDIRECT WITH INDEXING 
2172 007460 012700 MOV 8-1. 40 
2173 GO7464 047700 005254 BIC 38+2, 40 
2174 007470 020027 052525 CMP 40, 852525 
2175 OO7474 OOL4O! BEQ +4 
2176 007476 104006 HLT 
el? 007500 104400 SCOPE 

2179 007502 012737 177777 014774 MOV 8-1, S8TEMP 
2180 007510 ONe777 1eS2e52 O05e60 BIC 9125252, aTEMP+2 
2181 007516 Oee737 OS2525 014774 CMP #52525, JaTEMP 
2182 007524 OO140! BEQ +4 
2183 007526 104006 HUT 
oie 007530 104400 SCOPE 

2186 007532 0!2737 177777 O14764 MOV #-1, 08C 
2187 007540 047777 COSe00 00Se220 BIC aB+e, IC+2 
2188 007546 026737 OG05e10 014764 CMP A+10; aac 
2189 007554 O01401 BEQ +4 
2190 007556 104006 
e131 007560 104400 SCOPE 

2193 007562 012700 leses2e MOV #125252, %0 
219% 007565 167700 005152 SUB aB+2. 40 
2195 007572 Oe002e7 000000 CMe 40, #0 
21% 007576 OO1401 BEQ +4 
2197 007600 104006 
e138 007602 104400 SCOPE 

2200 OO7604 012737 125252 014774 MOV #125252, aeTEMP 
2201 007612 166777 005124 005156 SUB B aTEMP+2 

007620 001401 BEQ 44 
007622 104006 HLT 

apa
nua

e 

125252 014774 MOV #125252, asTEMP 
007634 167777 005104 005134 Su a8+2, STEMP+2 
007642 005737 014774 TST aNTEMP 
007646 001401 BEQ +4 

2210 007650 104006 HLT 
geil S2 104400 SCOPE 

2213 ; TEST ADD INDIRECT WITH INDEXING 
2214 007654 905000 CLR 70 
2215 007656 067700 odsobe AOD 38+2,%0 
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CSkTGB MACY1] 27(732) 
DBKTG.P11 

Q22700 
001401 
104006 
104400 

005037 
062777 
022737 
001401 
104006 
104400 

012737 
7777 

14-OCT-76 16:30 PAGE SO 
BACKGROUND CPU TESTS 

125252 

014774 
12eS2Se2 
12SeSe 

177777 

005070 
014774 

014774 
o0SO040 
177777 

014774 

014774 

014774 

014774 

177777 

014774 

014774 

014774 

JO4 

CMP wi2S252,%0 
BEG +4 
HLT 
SCOPE 

CLR asTEMP 
ADD 8125252, JTEMP+2 
CMP #105252, JaTEMP 
BEQ +4 
HLT 
SCOPE 

MOV #125252, JaTEMP 
ADD DA+h, TEMP+e 
CMP JSTEMP, 8-1 
BEQ +4 
HLT 
SCOPE 

; TEST UNARYS INDIRECT WITH INDEXING 
MOV 8-1 aeTEM 
CLR aTEMP+e 
TST aaTEMP 
BEQ +4 
HLT 
SCOPE 

MOV #125252, asTEMP 
COM aTEMP+2 
CMP #052525, aeTEMP 
BEQ +4 
HLT 
SCOPE 

CLR aaTEMP 
INC aTEMP+2 
CMP #1, JeTEMP 
BEQ 44 
HLT 
SCOPE 

CLR aeTEMP 
DEC aTEMP+2 
CMP DeTEMP, #-1 
BEQ +4 
HLT 
SCOPE 

MOV #1. d8TEMP 
NEG aTEMP+2 
CMP #-1, J8TEMP 
BEQ +4 
HLT 
SCOPE 

MOV #-1, Q8TEMP 



DSKYGB MACYI1 e7(732) 14-0CT- 
DBKTG.P11 BACKGROUND CPU 

ee72 Q10130 O00e6! 
2e73 O10132 005877 oc04640 
e274 010136 005737 014774 
ee75 010142 001401 
ece76 010144 104006 
ad 010146 104400 

e279 010180 Qle737 O000C! 
2e80 010156 1 
ec81 010160 005677 OO4b!e 
ee8e 010164 005737 014774 
2283 010170 00140) 
2284 010172 104006 
ee8S 010174 104400 
2e86 
2287 
2e88 O10176 CQle700 17777e 
e289 O10e02 Oe70e7 014752 
e290 010210 001401 
2231 Qidelie 104006 
esac 010214 104400 

ecM# 010216 012700 177772 
2295 QOl0e2e Oee770 ieSese 
22% 010230 001401 
e297 O10e3e 1 
cone 010e34 104400 

e300 010236 Q12700 177772 
230i O1Ge4e O12701 00000e 
2302 O10e% 027071 014752 
2303 010254 001401 
2304 Q10eS6 104006 
230S 010260 104400 
2306 
e307 
2308 OQidebe 012700 000006 
2309 010265 Ole767 177777 
2310 010274 7067 014752 
23l1 010302 Oee767 12SeSe 
2312 010310 001401 
2313 O10312 104006 
te 010314 104400 

2316 010316 Ol12700 177772 
2317 010322 Ql2e737 177777 
2318 010330 OQ42770 1eSeSe 
2319 010336 0237 014764 
2320 O10344 001401 
2321 Q10346 104 
oace 010350 104400 

2324 O103S2 012737 177777 
23e5 010360 012700 177772 
2se6 010364 O12701 177772 
2327 010370 047071 014752 

76 16:50 PACE 5S] 
TESTS 

SEC 
AoC OTEMP+2 
TST aaTEMP 
BEQ +4 
HLT 
SCOPE 

014774 Hoy $1, 08TEMP 

SBC OTEMP+2 
TST aeTEMP 
BEQ . +4 
HLT 
SCOPE 

:TEST OF COMBINED INDEXING AND INDIRECT 
MOV #-6,%0 

lese52 CMP anid), #125252 
BEQ +4 
HLT 
SCOPE 

MOV a-6,%0 
014752 CMP #125252, 3A(0) 

BEQ +4 
HLT 
SCOPE 

MOV #-6,70 
MOV #+2°%1 

014752 CMP aad), aad) 
BEQ +4 
HLT 
SCOPE 

sTEST BIC INSTRUCTION 
MOV +6, 40 

004590 MOV 8-1. TEMP 
004472 BIC aacd). TEMP 
OO4464 CMP #125252, TEMP 

BEQ +4 
HLT 
SCOPE 

MOV #-6,%0 
014764 MOV #-1' aac 
014774 BIC #125252, aTEMP(O) 
0SeS25 CMP aec, 8052525 

BEQ +4 
HLT 
SCOPE 

014764 MOV #-1,a8C 
MOV #-6,70 
MOV #-6/%1 

014774 BIC 3ACO), aTEMP(1) 

KO4 



DBKTG.P11 

23e8 010376 
2329 O10404 
e330 (Ol 
2331 O10410 
2332 
2333 
2334 
2335 
2336 oOl04ie 
2337 O10416 
2339 010424 
2339 010426 
2340 010430 
e341 
2342 010432 
2343 010436 
2344 O1O444 
2345 O1O446 
2346 010450 
2347 
2348 O104S2 
2349 O10456 
2350 O10464 
2251 O10466 
2352 019470 
2353 
2354 O10N72 
2355 010476 
2355 O10SO4 
2357 O1G506 
2358 010510 
2359 
2360 010512 
2361 O10516 
2362 010524 
2363 010526 
2364 010530 
2365 
2366 010532 
2367 010536 
2368 019544 
2369 O10546 
2370 010550 
2371 
2372 010552 

' 8373 10555 
| 5374 o10s62 

010570 
| 9376 010572 
| 8377 010574 
| 237g 

2379 010576 
2380 O10604 
2381 O10606 

82 010610 

f
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r
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I
G
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wo
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C8kTGB MACYLI e7(732) 

022737 
001401 
104006 
104400 

14-OCT-76 16:30 PAGE Se 
BACKGROUND CPU TESTS 

OSeSeS 014764 

177770 
014752 

177770 
0002Se 

000010 
014752 

000010 
Co012e5 

177770 
014752 

000010 
014752 

177770 
oo0004 
01475e 

014752 

000eSe 

0147Se 

000125 

0147Se2 

014752 

0147Se2 

014752 

014752 

CMP 
BEQ 
HLT 
SCOPE 

LO4 

#052525, sae 
+4 

sBINARY INSTRUCTIONS 
SINDEX, AND INDIRECT TEST OF POP-11 
; TEST COMPARE INSTRUCTION INDEXED 

CMPB 
BEQ 

#-10,% 
A(O), #0002Se 
+4 

#-10,%0 
#000252, A(0) 
“+4 

#10,%0 
A(O}, s00012s 
+4 

#10,40 
#090125, A(0) 
+4 

#-10,%0 
AO) ,ACO) 
+4 

#+10,%0 
ACO); ACO) 
+4 

#-10, 70 
et4 41 
ACO) ACL) 
+4 

A(1),ACO) 
+4 

sMINUS 10 TO REG O 
;(A INDEX BY MINUS 10) TO #125252 

sCOMPARE WITH INDEX FAILED 

sFOR INDEX 
:A INDEXED 

; INDEX 



CSKTGB NMACYLI 
OBKTG.P11 

2384 010612 
2385 O10636 
2386 010622 
2387 010630 
2388 O10E32 
2389 O10534 
2390 
2391 010636 
2392 O10642 
2393 O10546 
2394 010654 
2395 010656 
239% O10660 
2397 
2398 
2399 O10662 
2400 O10666 
2401 010674 
e402 910702 
2402 010704 
2404 010706 
e405 
2405 010710 
2407 10714 
2408 0197e2 
2409 010730 
2410 010732 
2411 010734 
e412 
e413 016736 
e414 10742 
2415 10750 
2416 10756 
2417 10760 
24'8 010762 
e419 
2420 010764 
e421 010770 
2422 010776 
2423 011004 
e44 011006 
2425 011010 
e426 
2427 
2428 011012 
2429 0110e0 
2430 011024 

'  pu31 011032 
2432 011040 
2433 011042 
2434 O11044 

| 2435 
2436 011046 

, 2432 011054 
| 2438 011060 

2439 011066 

ev(732) 14-O0CT- 
BACKGROUND CPU 

Qle700 177774 
O1e701 000010 

014752 

177774 
000010 
014752 

177770 
014752 
004074 

000010 
014752 
004046 

O1e700 177770 
12eS2Se 
014764 

000010 
05252S 
015004 

177777 
177770 
014752 
003736 

177777 
000010 
0147Se 

$26727 003702 

76 16:30 PAGE $3 
TESTS 

014752 

014752 

004100 
0002Se 

004052 
000125 

014774 
125252 

014774 
052525 

003754 

003742 
177525 

003720 

003706 
007652 

MOV #-4.40 
MOV 4+10,%1 
CMPB = «A(0) ,AC1) 
BEQ +4 
HLT 
SCOPE 

MOV #-4, 40 
MOV #10°%1 
CMPB. Ss A135, AO) 
BEQ +4 
HLT 
SCOPE 

-TEST MOVE INSTRUCTION FOR INDEX 
MOV 8-10,%0 
MOVB ACO)’ TEMP 
CMPB —s- TEMP, #O002Se 
BEQ +4 
HLT 
SCOPE 

MOV #+10,%0 
MOVS ACO); TEMP 
CMPB TEMP, #000125 
BEQ +4 
HLT 
SCOPE 

MOV #-10,%0 
MOVB =- #125252, TEMPCO) 
CMPB so dC, 81 25252 
BEQ +4 
HLT 
SCOPE 

MOV #+10, 40 
MOVB 80S2S25, TEMP(O) 
CMPB Os MN TEMP+10, #0S2525 
BEQ +4 
HLT 
SCOPE 

TEST BIC INSTRUCTION FOR INDEXING 
MOV -1. TEMP 
MOV #-10,40 
BICB ACO), TEMP 
CMPB. TEMP, #177525 
BEQ +4 
HLT 
SCOPE 

MOV #-1, TEMF 
MOV #10/%0 
BICB Aco}, TEMP 
CMPB ss TEMP; 8007652 

MO4 



14-OCT-76 
BACKGROUND CPU TESTS 

001401 
104006 
104400 

012737 
032700 
14276 
12372 
001401 
104006 
104400 

012700 
012767 
142767 
126727 
001401 
104006 
104400 

012737 
012700 

1044C'O 

012737 
01270) 
105060 
105737 
001401 
104006 
104400 

012737 
012700 

OSKTGB MACYLL 27(732) 
OBKTG.P11 

2440 011074 
S44] 011078 
e442 011100 
3443 
2444 011102 
e44S OL1110 
a4 911144 
44? Olilee 
e448 011130 
2449 011132 
e4SO O11134 
2451 
P42 011136 
e453 Olll42 
2454 011150 
e455 011156 
2456 011164 
e457 11166 
2458 011170 
2459 
Fatise 
2461 011172 
2462 011200 
e463 011204 
D4B4 011210 
e465 011214 
e466 O11216 
2467 O1l2c0 
eusB 
2489 011222 
24790 011230 
247] 011234 
2472 011240 
2473 O11246 
e474 011250 
2475 Olles2 
2476 

77 011254 
2478 Olleb2 
2479 011266 
2480 011272 
2481 011300 
e482 011302 
2483 011304 
2yBy 

| 2485 011306 
2486 011314 
2487 011320 
2488 011304 

| 3489 11330 
| 490 011332 
| 2491 011334 

2492 
, 2493 011336 

2494 011344 
2495 011359 305160 

15004 

127776 
1727777 
052525 
003602 

177777 
177770 
015004 
014774 

177777 
177770 
01S004 
014774 

177777 
177771 
015004 
014774 

177777 
000010 
014764 
014774 

177777 
177770 
015004 

015004 

014774 
00eS2S 

003614 
003606 
lcSeSe 

014774 

014774 

177400 

014774 

000377 

014774 

014774 

16:50 PAGE S4 
NOY 

BEQ | 
HLT 
SCOPE 

MOV #-1, J8TEMP+10 
MOV #1040 
BICB #126252, TEMP(O) 
CMPB Os AN TEMP+10, #2525 
BEQ +4 
HLT 
SCOPE 

MOV #-10,%0 
MOV #-1. TEMP-10 
BICB #062525, TEMP-10 
CMPB ss TEMP-10; wleS2Se 
BEQ +4 
HLT 
SCOPE 

TEST UNARYS INDEXED 
MOV #-1, O8TEMP 
MOV #-10, 40 
CLRB (0) 
TSTB = RTEMP 
BEQ +4 
HLT 
SCOPE 

MOV #-1, JeTEMP 
MOV #-10, 40 
CLRB =-O(O) 
CMP JSTEMP, #177400 
BEG +4 
HLT 
SCOPE 

MOV #-1, a8TEMP 
MOV 8-7 40 
CLRB sO 
CMP JBTEMP, #000377 
BEQ +4 
HLT 
SCOPE 

MOV #-1, S8TEMP 
MOV +10, 40 
CLRB = C0) 
TSTB 3s @RTEMP 
BEQ +4 
HLT 
SCOPE 

MOV #-1, JeTEMP 
MOV 4-10, 0 
coma 3=s-«O0) 



oe 

POATSR MACYLI 270752) 
DSATS.PL1 

249% 011354 
e437 36011360 
D438 011362 
2499 011364 
2500 
2501 011366 

| 3802 O11374 
2503 011400 
25 O11404 
e595 911410 
2506 011412 
2507 O11414 
258 
2509 O11416 
2510 C11424 
2511 611430 
2512 O11434 

| 2613 O11440 
2514 OLY? 
25:5 OLL444 
2516 

sete Bi taee 
| 3519 O11460 
, 2520 O1146E4 
BEST 011472 
| 2522 O11474 

2523 011476 
25o4 
2525 011500 

| 2586 011506 
| 3527 011512 

2508 011514 
2509 131520 
2530 011526 
2531 011530 
2532 011532 
2533 
2534 011594 
2535 011542 
253% O11546 
2537 611550 
2538 011554 
2539 (011560 
2540 011562 
2541 011564 

1 Be? 
2543 
attr 
2545 11566 
2546 011574 
2547 011576 
25-8 011600 
2549 
2550 011602 
2551 O11610 

BACKGROUND CPU TESTS 

10S737 014774 

123727 014742 

22737 leSeSe 

O1N774 

OL4774 

014774 

000377 

014774 

177400 

014774 

000252 

014742 

BOS 
14-OCT-76 16:50 PACE SS 

TSTB oaTeMP 
2] 

INCB = C.(0) 
T3718 43s MSTEMP 
BEQ +4 
HLT 
SCOPE 

MOV #1, a8TEMP 
MOV s-19,40 
CECB 0:0) 
TSTB 3s @BTEMP 
BEQ +4 
HLT 
SCOPE 

MOV #1, JeTEMP 
MOV 0+10,%0 

C(O) 
CNP GATENP, 937 

? 

MOV 8-1, asTEMP 
HOV 8-10,40 

D(Q) 
CMP OeTEMP, 8177400 
BEG +4 
HLT 
SCOPE 

MOV #1, daTEMP 
MOV a+1o, 0 
SEC 
SBCB C(0) 
TST oaTEMP 
BEQ +4 
HLT 
SCOPE 

sTEST INDIRECT ADDRESSING 
sTEST COMPARE INSTRUCTION 

CMPB #8, #000252 
BEQ +4 
HLT 
SCOPE 

CMPB sl12S252, 088 
BEQ 2] 



- _ 

OSKTGB MACY1I e7(732) 14-OCT-76 16:30 PAGE S6 
O8kTG.P11 BACKGROUND CPU TESTS 

2552 Ollbl2 104006 HLT 
e553 011614 104400 SCOPE 

2555 sTEST MOVE INSTRUCTIONS 
2556 «O16 113700 O14742 MOVE 988,40 
2557 Ollé22 122700 O002Se cMpB.) 3s gCO2S2, 40 
2558 011626 90140! SEQ +4 
2559 O11630 104006 “T 
e560 011632 104400 SCOPE 

S62 O11634 112737 125252 01477 MOVB =: 8125252, dsTEMP 
2563 011642 126737 OO3074 914774 CMPB 3s as TEMP 
2564 011650 00:40) BEQ $4 
2565 O116S2 iO4C0S HLT 
Bobb 011654 104400 SCOPE 

2568 - TEST UNARYS INDIRECT 
25639 011656 012737 177777 014774 MOV 8-1 QeTEMP 
2570 C!l1664 105037 014774 CLRB = aeTEMP 
2571 011670 O2372e7 014774 177400 - CMP QSTEMP, #177400 
2572 011676 OO1401 BEQ +4 
2573 011700 104006 HLT 
2574 011702 104400 SCOPE 

| 276 011704 012737 1eS2S2 014774 MOV #125252, asTEMP 
2577 O11712 105137 014775 COMB Os Qa TENP! 

| 2578 011716 022737 OSeeSe 014774 CHP 8052652, asTEMP 
' 29579 011724 001401 BEQ +4 
| 2580 911726 104006 HLT 
' 2581 011730 104400 SCOPE 

| 25839 011732 005037 014774 CLR aaTEMP 
2584 011736 105237 014775 INCB = 8TEMP+1 

, 2585 O11742 022737 OOONO0 014774 CMP 8400, asTEMP 
| 258 O11750 OO14O! BEQ +4 
| 2587 O11752 104006 HUT 
| 2588 011754 104400 SCOPE 

2590 011756 005037 014774 ¢ QsTEMP 
2591 011762 105377 003010 ODEC8 42s ATEMP+2 

| 2592 O11766 023727 O14774 000377 CNP QSTEMP, 8377 
2593 011774 OO14O! BEQ +4 
259 011776 104006 HLT 
Bes) 012000 104400 SCOPE 

2597 012002 005037 014774 CLR aaTEMP 
2598 012006 112737 000001 014775 MOVB 1, 087EMP+1 
2599 O12e0!4 105437 614775 NEGB  aatEMPsi 
2600 O0120e0 37. 177400 014774 CMP #177400, aeTEMP 
2601 Ole0e 001401 BEQ +4 

' 2602 012030 104006 HLT 
| eb03 012032 104400 SCOPE 

, 2605 -TEST INDIRECT ADDRESSING WITH INDEXING 
2606 “TEST COMPARE INSTRUCTION 



OSkTGB_ MACYLI 
DSK TG. P11 

2608 012034 
e609 O1e042 
2610 012044 
2611 012046 
2612 
13 012050 
2614 012056 
e615 012060 
e616 012062 
2617 
2618 
2519 012064 
e620 012070 
e621 012074 
See 01076 
623 012100 
Obed 
Obes 012102 
ebb 012110 
be? Olell6 
Obes 012120 
629 Olelee 
2530 
231 012124 
Ose Ole132 
O33 012140 
S64 Olel¥e 
635 012144 
2626 
2637 
2638 012146 
2639 Qlelse 
2640 012156 
41 Olelbe 
Ob42 012164 
O43 012166 
2b44 
P45 012170 
P46 012176 
2647 012204 
248 Oleel2 
2649 Olecl4 
2650 012216 
2651 
ob52 012220 
2653 Oleee6 
254 01224 
655 Olecd2 
2656 Olee44 
2657 012046 
2658 
2659 
2660 012250 
266) 012256 
Pob2 Oleebee 
2663 012266 

2n(732)  L4-OCT-76 
BACKGROUND CPU TESTS 

lee77? =ieSeSe 00e702 
001401 
104006 
104400 

127777 002670 002666 
901401 
104006 
104400 

117700 O026S4 
le2700 = leSeS2 
001401 
104006 
104400 

112777 ieseSe O0G2666 
126737 O0ebeb 014774 
001401 
104006 
104400 

117777 ~Q0e614 002634 
126737 O0e604 014764 
001401 
104006 
104400 

O12700 177777 
147700 002566 
120027 052525 
001401 
104006 
104400 

Ol2737 «177777 §=O14774 
142777 i2eSeS2e 00eS72 
122737 OS2SeS 014774 
re 

104400 

012737 177777 O14764 
147777 O02Sle 002532 
126737 O0eSe2 014764 
001401 
104006 
104400 

Ole737 177777 =014774 
105077 002514 
105737 014774 
001401 

DOS 
16:30 PAGE $7 

CMPB sw 2S2S2, 0842 
BEG | 
HLT 
SCOPE 

CMPB ss Be2, aB+2 
BEQ 74 
HLT 
SCOPE 

:TEST MOVE INSTRUCTIONS 
MOVB aB+2.70 
CMPB. «#125252, 40 
BEQ +4 
HLT 
SCOPE 

MOVB 8125252, aTEMP+2 
CNPB sé aS TEMP 
BEQ 44 
HLT 
SCOPE 

MOVB aB+2,aC+2 
cepp «=Ssiéiw aac 
BEQ 44 
HLT 
SCOPE 

-TEST BIC INSTRUCTION INDIRECT WITH INDEXING 
MOV #-1,40 
BICB 46 3B+2, 40 
CMPB Os «%0, #2525 

Q +4 

SCOPE 

MOV 8-1, J8TEMP 
BICB sicSeSe aTEMP+2 
CHPB 8250S, OUTEMP 
BEQ’ ss #4 
HLT 
SCOPE 

NOV 8-1, 8c 
BICB ate, aCe2 
CMPB A410, 38C 
BEQ +4 
HLT 
SCOPE 

-TEST UNARYS INDIRECT WITH INDEXING 
MOV 8-1, a87 
CLRB = ATEMP+2 
TSTB ss @STEMP 
BEQ +4 



. 

Ck TGB MACYL] 27(732) 14-OCT-76 16:30 PAGE S8 
DBKTG.PLL BACKGROUND CPU TESTS 

2664 012270 104006 HLT 
bbs Cleeve 104400 SCOPE 

2667 012274 005037 014774 CLR aaTEMP 
2668 012700 105277 OC2472 INCB = ATEMP+2 
2669 012304 1ee?37 Qoo00! O14774 CMPB saw de TEMP 
2670 Ole3li2 96140) 8EQ 44 
2671 O10314 104006 HLT 
eb7e 012316 104400 SCOPE 

2674 012320 005037 014774 CLR JaTEMP 
2675 Olese4 105377 02446 DECR 42s ATEMP+2 
267 012330 123727 O14774 177777 CMPB Os QNTEMP, 8-1 
2677 012336 00140! BEQ +4 
2678 Olex0 1 HLT 
2679 Oles42 104400 SCOPE 

spa 012344 012737 900001 014774 MOV #1, deTEMP 
| 682 O1e3S2 105477 02420 NEGB dTEMP+2 

2683 012356 122737 177777 014774 CMPB ei, JaTEMP 
2684 0120364 001401 BEQ +4 
2685 012366 104006 T 
ob8b 012370 104400 SCOPE 

2688 O12372 012737 177777 014774 MOV 8-1, a8TEMP 
2689 012400 000261 SEC 
2690 312402 105577 002370 ADCB 3s @TEMP+2 
2691 Ole406 022737 177400 014774 CNP #177400, asTEMP 
269 910414 00140) BEQ +4 

| 2693 010416 104006 HLT 
269 012420 105737 014774 TSTB sa 8TEMP 
295 O1e4e4 001401 BEQ +4 

| 26% Ole426 104006 HLT 
2697 012430 104400 SCOPE 

) 2699 012432 012737 000001 014774 MOV #1, a8TEMP 
2700 O1e440 000261 SEC 
2701 Olewe 105377 002330 DECB 40s ATEMP+2 

' 9702 O1e446 005737 014774 TST aaTEMP 
, 2703 O1e452 001401 BEQ +4 
| 2704 O1e¥o4 104006 HLT 

2705S Ol2e456 104400 SCOPE 

oe TEST OF COMBINED INDEXING AND INDIRECT 
2708 Ol2e4%0 012700 177772 MOV A) 
2709 Ole464 127027 O147Se 125252 CHPB sat), #125252 
2710 O12e472 OO1401 BEQ 
2711 Ole“ 1 HLT 
erie 012476 104400 SCOPE 

| 2734 012500 012700 177772 MOV 8-6,%0 
2735 O1e504 012701 o00002 MOV 842/41 
e716 O12510 127071 O147S2 014752 CMPB ab), aAt1) 
2717 012516 OO1401 BEQ . 
2718 012520 104006 HLT 
2719 Olese2 104400 SCOPE 
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7 (732) ny hee jb: 30 PAGE S9 
BACKGROUND CPU TEST 

; TEST BIC INSTRUCTION 
MOV Y 012700 o00006 #46, 40 

012767 177777 002236 MOV -1° TEMP 
147087 0147S2 002230 gic8 aac), TEMP 
122767 12S252 Odeeee CMPB 0s #125282, TEMP 
901401 BEQ +4 
104006 HLT 
LO4400 SCOPE 

012700 177772 MOV #-6,%0 
012737 177777 014764 MOV #-1 aac 
142770 125252 014774 BICB —- #125252, JTEMP(0) 
123727 J14764 000125 CMPB so aC, #000125 
001401 BEQ +4 
104006 HLT 
104400 SCOPE 

012700 014744 MOV #8+2, 40 ADDRESS OF ADDRESS OF B 
023067 002116 CMP a(0)+,8 
001401 BEQ +4 
104006 HLT 
104400 SCOPE 

012700 O14746 MOV #B+4 40 
025067 002100 CMP a-(03,8 
001401 BEQ 44 
LO4O0E HLT 
104400 SCOPE 

012700 O1474 MOV #8+4. 40 
125067 002062 cMpB OS ség-(05,8 
001401 BEG +4 
104006 T 
104400 SCOPE 

012700 014770 MOV 8C+4. 40 
012737 177777 014764 MOV 8-1, aac 
10S0S0 CLRB ss a- (0) 

3727 O14764 177400 CNP dsc, 8177400 
001401 BEQ +4 
1 HLT 
104400 SCOPE 

012737 177777 014764 NOV 8-1, 08 
012700 177772 MOV #-6,40 
012701 177772 MOV 8-6.%1 
147071 O147S2 O14774 Bice =-_- 9A 0) STEMPC1) 

37 177525 014764 CMP 8177525, J8C 
001401 BEQ +4 
104006 HLT 
104400 SCOPE 

SET UP TO TEST THAT RO IS NOT DESTROYED BY FALSE SELECTION 
012700 oS2S525 MOV #52525, “0 sTHIS IS CHECKED LATER IN PROGRAM 



GOS 
OBKTGB MACYLI ea? (732) ae Aart 46:50 PAGE 60 
OBKTG.P11 BACKGROUND CPU TEST 

2776 -TEST JSR INSTRUCTION 
2777 12762 004767 co0000e TIER ISR Xe pysre iPLACE PC _ON STACK 19 

CC 

5: B16 7bR ieee 012766 Tyee }: RR og TIERS rset *CHECK FOR CORRECT PC ON STACK 
2780 012774 OO14O} BEQ +4 
2781 O1e776 104006 HLT s INCORRECT PC_ON STACK 
2782 013000 ApOeO? RTS “2 *RETURN TO IMST AFTER JSR 
orgs 013Gu2 104400 TJSR3: SCOPE 

2785 013004 o002S7 ccc 
2786 01300 004717 ISR “7 7 ; INSTRUCTION UNDER TEST 
2787 013010 121627 013010 CMPB 9s 9%, BT ISR3+6 -TEST THE STACK 
2788 O13014 OO01401 BEQ +4 

Srag bt auo8 bpeyee artsy. REPOSITION THE STACK Sr S182 TBKES Lee 
¢ 

2793 > TEST NESTED SUBROUTINES 
2794 013024 000257 CCC ;CLEAR CONDITION CODES 
2765 01300 OO4767 001602 JSR %7 , SUBR6 
27% 012032 100401 BMI ou 
2797 013034 104006 HLT -JSR OR RTS FAILED 
2798 01 30% 001401 BE +4 
2799 «01 104006 HL -JSR OR RTS FAILED 
2800 O13042 102401 BYS +4 
2801 O13044 104006 HLT ;JSR OR RTS FAILED 
e802 01304 10340) BCS + 
2803 0130S0 104006 HUT ;JSR OR RTS FAILED 
etal 9130S2 104400 SCOPE 

2806 - TEST ROTATE ODD BYTE 
2807 013054 104400 SCOPE 
2808 013056 000257 ccc sCLEAR “C” 
2809 013960 012767 1234S6 001706 MOV #123456, TEMP 
2810 013066 106067 001703 RORB =« TEMP+1 ;ROTATE ODD BYTE 
2811 bie 103401 BCS +4 
2812 013074 104006 HLT >C NOT SET 

cata oie ees ave “ V NOT SET 
2815 orate Sy OS1456 001664 CMP 8051456, TEMP , 
2816 013110 OO1401 BEG +4 
2817 013112 104006 HLT ;ROTATE FAILED 
2818 013114 104400 SCOPE 

2820 013116 000277 scc sSET C 
PB21 013120 612767 123456 O01646 MOV #1234S6, TEMP 
2822 013126 106067 001643 RORB =« TEMP+] 
2823 013132 103401 BCS 44 
2824 013134 104006 HLT 3C NOT SET 
2825 01313 102001 BVC +4 
2826 013140 104006 HLT sV NOT CLEARED 
£27 Si3ide 022767 151456 001624 CMP #151456, TEMP 

5850 13150 001401 BEQ 44 
2829 013152 104006 HLT sROTATE FAILED 
2630 013154 104400 SCOPE 2 
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27 (732) 

000257 
012767 

L4Y-0CT-7 
BACKGROUND CPU T 

123456 
001603 

047056 

123456 
001543 

047456 

001466 

001426 

OS2525 

001606 

001564 

001546 

001524 

001506 

177777 

001446 

177377 

P 16:30 FAGE 61 
STS 

HOS 

#123456, TEMP 
TEMP+1 
+4 

. +4 

#047056, TEMP 
+4 

#123456, TEMP 
TEMP+1 
+4 

+4 

#047456, TEMP 
+4 

8-1, TEMP 
TEMP+1 
44 

44 

TEMP, a-1 
+4 

8-1. TEMP 
TEMP+] 
+4 

+4 

TEMP, 8177377 
+4 

;C NOT SET 

;V NOT SET 

;ROTATE BYTE FAILED 

sSET C 

;C NOT SET 

;V NOT SET 

;ROTATE ODD BYTE FAILED 

;CLEAR C 

;C NOT SET 

;V NOT CLEARED 

;SHIFT FAILED 

;C NOT SET 

3V NOT CLEARED 

;SHIFT BYTE FAILED 

; TEST THAT RO WASN’T CLEARED BY FALSE SELECTION 
CMP #S2eSe5,R0 
BEQ 
HLT 
SCOPE 

+4 

; TEST COMBINATION OF N, C AND V 



DSKTGA MACY1L 
OBKTG.PLI 

2888 013370 
2889 
2890 
2891 013374 
eede 013402 
2893 013404 
28o4 
2895 
28% 013410 
2697 013412 
2398 013414 
2899 013416 
2300 013400 
2901 O13422 
e008 01a 
2903 0134 
2904 013432 
2905 013434 
2906 013436 
2907 
oo 

S218 lsat 
2911 013450 
2912 013454 
©2913 013460 
2314 013466 
23915 013470 
2916 
2917 013472 
2918 013500 
2919 013504 
2920 013510 
3921 013514 
2922 013520 
2923 013504 
2924 013530 
2955 013532 
2956 013534 
2927 013536 

So59 QL aeue 5353 biseus 
2931 013546 
2932 013550 
2933 013552 
2934 013554 
B35 013656 

| 5a37 O13ees 
2938 013564 
2939 013566 
2940 013574 
2341 013576 
2942 013600 

013602 : 
IOS 

27(732) 14-OCT-76 16:30 PAGE be 
BACKGROUND CPU TESTS 

005067 001340 CLR ICOUNT sNO ITERATION 

: INKIBIT TESTS WHICH use ALL NUMBERS WHEN SW11 IS SET 
032737 04000 oD0ssO BIT #4000, J8SREGe 
001402 BEQ SONAR 
000167 001170 IMP DONE 

; TEST ALL COMBINATIONS OF NUMBERS WITH COMPARE INSTRUCTION 
ZOMPAR: CLR 40 sINIT 10 

0c5001 CLR al NIT 
CMP1: CMP 40, %1 i ARE The EQUAL 

001401 BEQ +4 
1C4006 HLT >RO AND R1 DID NOT COMPARE 
020027 177777 CNP 40, 8-1 AT UPPER LIMIT 
001403 BEQ CMPe “YES EXIT 

INC 1 INCREMENT TO NEXT NUMBER 

000767 BR CMP 1 
104400 CMP2: SCOPE 

-TEST ROTATING ALL NUMBERS 
jouog SCOPE 
1276? 177777 000132 MOV #-1, REFF - INITIALIZE BASE NUMBER 

005267 000126 TSROT: INC REFF INCREMENT NUMBER 
004767 O0cdle JSR 47 ROTALL :GO TO COMPARE ROUTINE 
Q2672e7 OO0116 177777 CMP REFF 8-1 *TEST ALL VALUES 
001370 BNE TSROt "NO TEST THEM ALL 
OOO44E BR TSRT2A *WE ARE DONE 

016767 OO0104 O00104 ROTALL: MOV REFF , TEST 
006067 000100 ROR TEST 
006067 000074 ROR TEST 
006067 900070 ROR TEST 
006167 ooc064 ROL TEST 
606167 00060 ROL TEST 
006167 O000S4 ROL TEST 
100004 BPL 412 
103007 BCC -+20 :Z=1 
102013 BVC *+30 221, C=l 
104006 HLT :2=C, BUT V=1 
000411 BR 424 
1 BCC . +16 3220 
1 BVS : +20 :2=0, C= 
104006 HLT *2 NOT EQUAL C, V=1 
00040S BR +14 
102404 BVS “+12 -Z=1, C=0 
104006 HLT *2 NOT EQUAL C, V=1 
ooo402 BR +6 
1 1 BYC +4 3220, C=0 
104005 HLT -2=C, BUT V=1 
104400 SCOPE 
026767 000012 000006 CMP TEST, REFF 
91401 BEG +4 
104 HL sINITIAL NOT EQUAL TO FINAL 
000207 RTS “7 
000000 REFF: 0 



OBKTGB MACY11 
DBKTG.PLI 

2944 013604 
2o4S 

za 
2948 013¢06 
2049 013614 
2950 013620 
2951 013624 
29e 013630 
2953 013636 
2954 013640 
e3ss 013642 
2955 013650 
2957 013654 
2958 013660 
2959 013664 
2560 013670 
2961 013674 
2%2 013700 
2963 013702 
2964 013704 

2966 913719 
2%7 01371 
2568 013714 
2%9 013716 
2970 013720 
2971 013722 
2972 4913724 

sn iat 
2975 013732 
2976 013734 

| 2978 Ota 
| 2979 013746 

2980 013750 
| 9981 013752 
| 2982 013756 
| 2983 0137be 

2984 013766 
| 9985 013772 

2996 013776 
2987 014002 
2°88 O14008 

| 2989 014006 
| 2990 014010 

2991 O14012 
2992 O14014 

| Beer BLBss 
2395 014022 
29% 014024 

2997 014026 
2998 014030 
2999 014032 

ev(732) 14-OCT-76 16:30 PAGE 63 
BACKGROUND CPU TESTS 

oooo0o TEST: 0 
013602 REF =REFF 

-TEST ROTA 
012767 177777 177766 tSRT2A: MO 8-1 RE 
00S267 177762 TSROT2: INC REFF 
904767 OO00I6 JSR “7 , ROTBE 
004767 O00i22 JSR 47° ROTBO 
022767 177777 «177744 CMP 8-1, REFF 
001366 BNE TsROT2 
oo0s0s BR ROTENI 
016767 177734 177734 ROTBE: MOV REFF, TEST 
106057 177730 RORB =«*TEST 
106067 177724 RORS ‘TEST 
106067 177720 RORB  =«CTEST 
106167 177714 ROLB «TEST 
106167 177710 ROLB =s*iTEST 
106157 177704 ROLB  =—s*‘TEST 
1 BPL 412 
103007 BCC "426 
102013 BVC * +30 
104006 HLT 
000411 BR +24 
103006 BCC "+16 
102407 BVS "+420 
104006 HLT 
ooc40s BR +14 
102404 BVS ‘+12 
104006 HLT 
oco4o2 BR +6 
102001 BVC “+4 
104006 HLT 
104400 SCOPE 
026767 177642 177636 CMP TEST, REFF 
001401 BEQ +4 
104006 HLT 

07 RTS “7 
106067 177627 ROTBO: RORB  TEST+ 
106067 177623 RORB = TEST41 
06067 177617 RORB  =TEST#1 

106167 177613 ROL8  =—sCrTEST+41 
106167 177607 ROLB = TEST+41 
106167 177603 ROLB =: TESST+#1 
100004 BPL +12 
103007 Bcc + +20 
162013 BVC "+30 
104006 HLT 
000411 BR +24 
103006 BCC "+16 
102407 BVS +20 
104006 HLT 

BR +14 
102404 BVS +12 
104006 HLT 
000402 BR +6 
102001 BVC ‘+4 

JOS 

TING BYTE EWEN/ODD, ALL NUMBERS 

;ROTATE BYTE EVEN 

3221 
3221, C=l 
32=C, BUT V=1 

;2=0 
=0, C=1 

-2 NOT EQUAL C, V=1 

2=1, C=0 
*2 NOT EQUAL C, V=1 

;2=0, C=9 
;2=C, BUT V=1 

;ROTATE BYTE ODD 

3221 
;Z=1, C=l 
;2=C, BUT V=1 

3220 
=0, C=l1 

-2 NOT EQUAL C, V=1 

=], C=0 
-2 NOT EQUAL C, V=1 

220, C=0 



CSkTGB MACY11 
DBKTG.P1i 

014272 

27 (732) 14-0CT- 
Coy BACKGROUND 

104006 
104400 
026767 

Ba 
104400 

011667 
012767 
00S267 

177540 

00007e 

KOS 
76 16:50 PAGE 64 
TESTS 

177534 

177512 

177474 

177462 
1774S4 
177446 
177440 

000572 

o00Se4 

HLT 
SCOPE 
CMP ss TEST, REFF 
BE +4 
HI! 

RTS “7 
ROTENI: SCOPE 

;Z=C, BUT V=1 

;ADD AND ar at ALL NUMBERS 3 AGRINST FIXED NUMBERS 
"A+B=C, C-A=B, BF SHOULD EQUAL 

MOV 346 N 
MOV #1 ape 

ARITST: INC REF 
ISR %7, ADSUB 
CMP a-| REFF 
BNE ARITST 
BR ARIEND 
SCOPE 

ADSUB: MOV REF. TEST 
ADD NUMA, TEST 
SUB NUMA; TEST 
CMP REF TEST 
BEQ 
HLT 
SCOPE 
TS “7 

NUMA: 0 
ARIEND: SCOPE 

; TEST COPE MENTING. ALL NUMBERS 
EMP 

CLR —- TEMP+4 
TCOM: COM TEMP 

C&C 30s TEMP +4 
CMP Ss TEMP, TEMP +4 
BEQ +4 
HLT 
COM ‘TEMP 
INC TEMP 
BNE TCOM 
SCOPE 

CLR EMP 
CLR TEMP+4 

TCOM2: COMB TEMP 
DEC TEMP+4 
CMPB TEMP, TEMP+4 
BEQ +4 
HLT 
COMB TEMP 
INCB TEMP 
NE TCOMe 

SCOPE 

;TEST COMB (ODD BYTE) 

;BASE DATA 
BASE REFERENCE 
COMPLIMENT DATA 
sDECREMENT REFERENCE 

; TEST 
COMPLIMENT OR DECREMENT FAILED 

; INCREMENT AND TEST FOR DONE 
NOT FINISHED GO LOOP 

;BASE DATA 
REFERENCE DATA 

; COMPARE 

;COMPLIMENT OR INCREMENT BYTE FAILED 
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000474 
O00474 
000465 
000464 
OCO4SS 

000443 
000437 

O0o426 
O00422 COC421 TSCOMB: CMPB 

BEQ 

16:30 PAGE 65 

; TEST COMPARE ALL _VALUE EVEN BYTE WITH OOD 
CLR TEMP BASE 

LOS 

TEMP ;BASE DATA 
TEMP+4 REFERENCE DATA 
TEMP+1 ODD BYTE 
TEMP+4 
TERPS, TENP+4 

: SCOMPLIMENT BYTE FAILED 
TEMP+1 
TEMP+1 
TCOM3 

VALUE 
TENP, , TEMP+1 : COMPARE 
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3072 014356 104006 HLT COMPARE FAILED 
3073 014360 002001 BGE +4 
3074 014362 104006 HLT :V IS NOT = TON 
3075 014364 003401 BL +4 
3076 014266 104006 . HL “VIS SET 
3077. 014370 062767 OOO4C1 000376 ADD #401. TEMP 
3078 014376 %2e767 177777 000370 CMP #-1, TEMP 
3079 O14404 001360 BNE TSCOMS 
3089 014406 104400 SCOPE 

3082 O14410 012767 000010 000316 MOV #10, ICOUNT 

3 ag sTEST TO SEE IF 1/0 DEVICES WERE SELECTED 
3085 O14416 016767 164126 O00026 MOV SREGe, CKWAIT 
308 O14424 005167 O000ee COM CKWAIt 
3087 014430 032767 000371 000014 BIT 8371, CKWAIT 
3088 O14436 001406 BEQ WAITS “BRANCH IF NO DEVICES SELECTED 

3089 014440 000001 WAIT INTERRUPTS WILL OCCUR 
3090 o14442 O00001 WAIT ‘IF DEVICES ARE SELECTED 
3091 O14444 000001 WAIT 
3092 o14446 000001 WAIT 
3993 O144S0 000401 BR +4 
3094 o244Se o00000 CKWAIT: O 
3095 O14454 104400 WAIT4: SCOPE 
303% 014456 Ole767 ocOcYOO ccoeso MOV #400, ICOUNT 

3098 3 TEST SWAB 
3099 O14464 012767 000200 177!ie MOV #0200, TEST 
3100 014472 000367 177106 SWAB —s TEST 
3101 014476 100001 BPL +4 
3102 014500 104006 HLT 
3103 O14502 001401 BEQ +4 
3104 014504 104006 HLT 
3105 014506 000367 177072 SWAB  —sCTESST 
3106 014512 100401 BMI +4 
3107 014514 104006 HLT 
3108 014516 001001 BNE +4 
3109 014520 104006 HLT 
3110 01 104400 SCOPE 

3112 TEST ALL COMBINATIONS OF SWAB 
3113 014S24 005067 1770S4 CLR TEST sNUMBER UNDER TEST 
3114 014530 005067 177046 CLR REF "REFERENCE NUMBER 
3115 O14534 000367 177044 SWABA: SWAB TEST “OPERATION UNDER TEST 

3116 O14540 026767 177040 177034 CMP TEST, REF TEST SWAB INSTRUCTION 
3117 O14546 OOL4O! BEQ +4 
3118 O145S0 104006 HLT ;SWAB FAILED 
3119 614552 000367 177026 SWAB sé 
3120 014556 005267 177020 INC REF sINCREMENT REFERENCE NUMBER 
3121 Ol4S62 105267 177017 INCB CTEST#1 “INC TEST NUMBER 
3122 O14566 001362 BNE SWABA LOOP TILL DONE 
3123 014570 104400 SCOPE 
ied 014572 O12767 OO4000 000134 MCV #4000, ICOUNT 

3126 
3127 4 HE SEAM HEHEHE AE HE SEE SEE MEE ESE MEE SEE SEE MEE ME SEE SEE SEE ESE HEE HEHE HSE SE HAE SEE EE aE EE EER EEE 
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104010 
000240 

000207 
77 

000000 
01¥764 
014774 

177770 

177766 

177766 

177766 

002000 

165416 
040000 

o04000 
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oood2e 
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NOS 

;END OF USER CODE IN BANK/ 
CALL KERNEL/ 

BONE 

SugR 
CuERe: 

SUBR3: 

SUBR4Y: 

SUBRS: 

SUBR6: 

i GROUP of NESTED SUBROUTINES / 

“2, , SUBRe 

ae SUBR3 

15, SUBRY 

i SUBRS 

ALTERED IN CORE EXPANSION/ 

;TO ALLOW CORE EXPANSION TO PATCH IN JMP 

;ONE INSTRUCTION 
;ONE DEEP 

;TWO DEEP 

; THREE DEEP 

;FOUR DEEP 

;PIVE DEEP 

;SCOPE AND/OR ITERATION LOOP FOR EACH TEST TIMES’ 
SCOPEC: BIT 

SCOPEB: 

SCOPEG: 

ICOUNT: 
SCOPEF: 
RETURN: 

Bb: 

e: 

0 
0 

052525 

sFOR STORAGE 

C 
.=C+10 

weono, ,» SREG2 i INHIBIT PROCESSOR TESTS? 
+1 

(SP)+, (SP)+ 
MAIN ; YES 
#40000, SREGe i TEST SR FOR SCOPE 
SCOPEB’ SCOPE “YES 
#4000, SREG2 iNO- TEST FOR ITERATION 

INHIBIT ITERATION SCOPE 
Sc OPEF TCOUNT ‘COMPARE CURRENT COUNT TO MAX NUMBER 

:EXIT-DONE 
SCOPEF INCREMENT COUNT 
RETURN, aSP 

SCOPEF sCLEAR COU 
376 , RETURN : SAVE SCOPE RETURN POINTER 

RETURN INLINE-NEXT TEST 
: ITERATION COUNT 
“COUNT LOCATION FOR ITERATION LOOP 
ADDRESS OF LAST TEST 

FIXED VALUES FOR USE IN TEST/ 
leSeSe 

;ADDRESS OF B 

;ADORESS OF A+10 

;RADORESS OF C 
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> BACKGROUND CPU TESTS 

0COS36 

00001C 

ocos44 

000004 

TEMP: Q 
TFMS sAOORESS OF TEMP 
.STEMP+E 

0 REMP+ io sAOCRESS OF TEMP41C OR “OD” 

SUBROUTINE T0 INITIALIZE ALL PAGES TO.NR. BANK 0, | PAGE, UP/ 
ARALL: R1,-(R6) -SAVE REGISTERS 

nov Re: = (RED 
MOV R3'-( Rp) 
MOV 8IPORTAB, RI sR1 HOLDS ADDRESS OF CURRENT POSITION 

-IN TABLE OF ADDRESSES 
NRLOOP: MOV . *R3 USED AS COUNTER 

MOV CSE Re “Re CONTAINS ADORESS OF POR OR 
“PAR TO BE CLEARED 

CLR (R2)+, “CLEAR ALL ASR’S FOR THIS MODE 

CMP Rl; SIPDREND ;CHECK FOR DONE 
BLE NRLOOP CLEAR ALL : NEXT MODE IF NOT DONE 
MOV (R5)+,R3 
MOV (R6)+,R2 
MOV (R6)4+,R1 
RTS “7 

EMT HANOLER/ 
“FIRST 3 CALLS LEET OPEN IN TABLE FOR EASY PHICHES/ 
EMTSRY: SUB 2,aSP °GET CALL 

MFPI at8P) 
MOV (SP)+ EPC 
ADO 82, 0SP 
CLRBsaEP C+] -SAVE OFFSET ONLY 
AGO SEMNTAB EPC *POINT TO TABLE OF ADDRESSES 

ePC HOV aePc, pt ‘JUMP TO DESIRED ROUTINE 

PATCHI= 
PATCHe= 
PATCH3=0 

EMTAB: PATCHI sPATCH IN ADDRESS OF ROUTINE 
PATCH? 
PATCH 
PRINT -ERROR PRINTOUT 
EOBSRV *END OF BAK 

sENO OF BANK SERVICE 
£OBSRV: MOVB  - a#SR+1. asSREG2+1 “READ SWITCHES AGAIN 

BIT #1 SREGI sKT11-D {tNHIBITED? 
BEQ FORE *NO - CONTINUE 

E0B1: JSR 47 BELL SIGNAL ENO OF PASS 
BIC #20, 2(SP) CLEAR TRACE BIT OF STATUS ON STACK 
MOV 815: a814 “SETUP TRACE RETURN TO CAUSE HALT 
CLR ae! aia A TRACE TRAP OCCURS 
BIT #10600, 98SREG2 : INHIBIT TRece TRAPPING? 
BNE OBIA “YES - B 
COM RPB : SWITCH FPACE FLAG 
BPL EOBIA “TF NOT SET, LEAVE TRACE OFF 
BIS 820, 2(SP) -IF SET, SEt TRACE BIT OF STATUS ON STACK 
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3240 015210 012737 016162 900014 MuV eTRTRP. ely 
32041 O1S5216 737 000040 OO0S46 ECBIA: BIT 840, J8SREGL =CORE EXPANSION INHIBITED? 
3242 015224 001051 BNE EoBiCc “YES, SKIP 
3043 01520 013701 o00SS0 MOV dsSREG2,R} 
3244 015232 032757 ocood2e 163344 BIT #2 MEMO’ 
3245 015240 OO!4 BEQ D 
3246 015042 910137 oe0SS0 MOV Ri, SaSREG2+20000 
3247 015246 032767 OOOCOY 163330 DSWI: BIT 4’ MEMO 
3248 O15°954 00! BEQ bs 
3249 915056 010137 o40SS0 MOV Ri S4SREG2 +0000 
3250 015262 767 OOO010 163314 DOSW2: BIT 810. ME 
2251 015270 001402 BEQ TC 
3252 015272 010137 060550 MOV pe eaSREG2+60000 
3253 015276 032767 000020 163300 DSW3: BIT 20, Me 
3254 015304 O01 4G SEQ ane 
3255 015306 010137 100550 MOV peu aseSREG2+100000 
3255 015312 032767 163264 OSWH: BIT 840. MENO 
3257 015320 O0140e BEQ cae 
3258 015302 010137 120550 MOV Ri, asSREG2+120000 
3059 015326 032767 000100 163250 0SWS: BIT 0300, MEMO 
300 015304 001402 BEQ Foeie 

| 326i 015336 010137 140550 MOV Ri, a8SREG2+1 40000 
| 322 GiSM2 012716 Oos4eD EOR1B: MO @BEGINX, (SP) 

3253 015346 000002 RTI 
| 3264 015250 012716 oosHSs2 EOBIC: MOV SBEGIN, (SP) 

3265 O15;54 000002 TI 
| 3266 01535: 042737 OO0340 177776 E082: BIC #340, 28PSR 
| 3267 015364 7 000002 163154 BIT 82, SREG] sUSER/KERNEL INHIBITED? 
; 32068 915372 M1 BNE E081 “YES - SET PC AND RETURN 
‘ 3269 O15374 022767 OO0004 163144 BIT 84 SREG! i NOo-INGTBIT 4k BS ok 
! 3270 045402 O01cS6 F€ E081 7YES = SET PC AND RETURN 

3271 GISHON 026767 163164 163102 émp CURPAR,UPAR7? LAST USER ASR DONE? 
3272 O1S412 OOL444 BEQ NXTBNK “YES - GO FIND NEXT BANK 
3273 O154i4 062737 020000 ADO 820000, 2834 “UPDATE SCOPE VECTOR RDORESS IN BANK 0 

1 3e74 615422 062767 Oc0000 163150 RDO #20000;BNKSTR  ;UPDATE BANK START TO REFERENCE CURRENT ASR 
; 3275 015430 16716 163144 MOV BNKSTR: (SP) 

3276 O15SYR 026767 163050 163132 CMP UPARO. CURPAR 
3077 O15442 OOL4O4 BEQ NxTSEG 
3278 O15444 005077 163124 CLR SCURPAR ;SET PREVIOUS ASR TO NR, BANK 0 
3279 015450 0055977 163le2 CLR QCURPOR 

, 3280 015454 062767 OO0002 163112 NXTSEG: ADD #2, CURPAR sUPDATE POINTERS TO NEXT SEGMENT 
3281 O15462 062767 OO00002 163106 RDO 82. CURPDR 
382 O15N70 012777 077406 163100 MOV #77406, eCURPOR ;SET NEXT SEGMENT Rw 
3283 015476 016777 163066 163070 MOV CURBNK; @CURPAR MAP NEXT SEGMENT TO’ CURRENT BANK 
3284 GISSON 052737 177776 BIS 830000;a8PSR §:SET PREVIOUS MODE TO USER 

| 3285 015512 006506 MEET RE “PICK UP USER STACK POINTER 
| 3286 O15514 062716 c2o0o0 ADO 820000, oRb “MAP IT TO NEXT ASR 

3087 D1Sbe9 006505 MTP] RG PUT IT BACK 
, 3098 O15 po00g RTI *GO BACK TO MAINLINE 
| 3099 O15So4 000000 NXTBNK: CEC 80 -STALL SO DOUBLE BELL NOTED 
| 3299 015530 001375 BNE 4 
| 3291 015532 004767 001016 JSR “7, BELL 

3292 D155 012746 o00400 MOV sUBUFF , -(SP) 
3293 015542 052737 030000 177776 BIS #30000, a8PSR 
3294 015550 006606 MTPI Rb 
3295 015552 013737 000570 c00s72 MOV JSCURBNK , J8OLDBNK -SAVE PREV BANK ADDRESS 
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32% 015560 062767 000200 163002 BSNKTST: AUD #200, CURBNK 
3287 015566 163016 ASL COREPT 
3038 015572 103006 BCC 1$ 
3299 g1s674 12767 00000) 163006 MOV #1, COREPT 
3300 O15€02 Ole767 000606 163002 MOV eMEM1, MEMUT 
3301 015610 Oe2767 007600 ilbe7Se 1S: CMP #7600,CURBNK § ;CHECK FOR EXTERNAL BANK 
3302 015516 901067 BNE E083 ‘IF NOT, TEST FOR ITS PRESENCE 
3303 015620 012767 O00000 162742 MOV $0, CURBNK “START OVER, TESTING BANK O 
3304 015626 012767 00000! 160754 MOV #1 COREPT 
3305 O15634 010767 OO0S04 162750 MOV aMEMO_ MEMUT 
3306 O1S5642 013701 Ooood42 LOGIC: MOV ae42,R1 
2307 O!S646 001412 Q BNKT 
3308 O1SES0 O0000S RESET 
3309 015652 OOSCY6 CLR -(SP) :CLEAR TBTT VIA RTI 
3210 O1S6SY 012746 015662 MOV SLOGICAL,-(SP) 
3311 015660 900002 RTI 
3312 O15662 OON7I11 LOGICAL: JSR “47, aR1 
33!3 015664 O00C40 NOP 
3314 015656 000240 NOP 
33:5 015670 oo0dc40 NOP 
3316 015672 000000 HALT 
3317 O1S674 032737 COOD0! OO0SSO BNKT: BIT #1, 98SREG2 sTTY OUT SELECTED 
3318 015702 001410 BEQ BNKTI “YES, NO ASTERISK 
3319 015704 OON7E7 000672 JSR “7, CRLF 
3320 015710 105777 162474 TS1B 42s a CSR ;WAIT FOR TELETYPE 
3301 015714 100375 B 4 
3322 015716 012777 O0020S2 162466 #252, JTDBR OUTPUT ASTERISK TO SIGNAL ENO OF PASS 
3323 015724 O4e766 000020 OCO006 BNKTI: BIC 820, 6(SP) *CLEAR TRACE BIT OF STATUS ON STACK 
3304 915732 O01le737 OO0016 000014 MOV $16. 0814 
3325 015740 005037 000016 CLR aeib 
3306 015744 010000 177570 BIT #10000, aaSR 
3327 015752 001011 BNE £083 
33208 O1S7e4 005167 162622 COM TRE 

cee presee joe 000020 Bre #20, 6(SP) 
3331 015770 012737 016162 OcCO014 MOV sTRIRP, o814 
3332 015776 016777 162565 1625eh £083: MOV CURBNK; @KPAR2  ;MAP KERNEL SEGMENT 2 TO BANK BEING LOOKED FOR 
3333 016004 01¢777 O77406 162510 MOV 877408, aK PORE 
3334 Ol6012 036777 162572 162572 BIT COREPT, oNEMU 
3335 016000 001657 BEQ BNKTST 
3336 O160e¢ 042737. 160000 000034 BIC #160000,9834 § ; INITIALIZE SCOPE VECTOR ADDRESS 
3337 Ol 00500: CLR RI *R1 ADDRESSES BANK O THRU KERNEL QSRO 
3328 0916032 012706 MOV #40000, R2 *R2 ADDRESSES NEW SANK THRU KERNEL ASR2 
3339 0160% O} 1S004 MOV 80,R3 
3340 O16042 006203 ASR R3 
3341 016044 Olele2 CORMOV: MOV (R1)+. (R2)¢ 
3342 01604 07730e S08 R3. CORMOV 
3343 0169S0 016767 162434 162516 MOV UPARD,CURPAR  :FIRST ASR CHECKED IS USER ASRO 
3344 016056 016767 Ibe42e0 162512 MOV UPORO, CURPDR 
3345 016064 016777 162500 16 MOV CURBNK., @CURPAR 
3346 016072 012777 beSaoe 162476 MOV a77408, CLRPDR 
3347 016100 005077 162410 CLR QUPAR 
3348 016104 162376 CLR QUPOR? 
3349 916110 026727 16e4S6 oco0c0 CMP OL DBNK, #0 -PREV BANK = 0 
3350 616116 OO14I4 BEQ 86 YES, DO'NOT CLEAR 
3351 016120 016777 162446 162404 MOV OLDBNK , SKPAR2 
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3362 016126 012777 077406 162366 MOV #77406, aKPDRE 
3353 016134 Ole701 o40000 MOV #40000'R1 
3354 016140 012703 007630 MOV $7630,R3 
3355 016144 005021 BNKLP: CLR (R1)+ 
3355 0161%% 077302 SOB R3. BNKLP 
3357 016150 612716 o0S54Se2 EOB6b: MOV SBEGIN, (SP) 
3358 O16154 911667 162420 MOV (SP), BAKSTR 
353 016160 o0000e RTI 

3361 “RIT EXECUTED WHEN TRACE IS ON/ 
3362 016162 000006 tRIRP: 

33 ;ENTERED WITH SYSTEM TRAP CALL (HLT) 
3365 “PRINT OUT THE ERROR PC+2, STATUS REGISTER, AND LOCATION IN BACKGROUND 
3365 016164 005767 OO0D0ibe2 PRINT: TST PRTON “CHECK PRINT ON FLAG 
3367 016170 001401 BEQ 4+ 
3%8 016172 00002 RTI sIF ANOTHER HALT IS BEING PRINTED, SKIP THIS ONE 
3363 016174 005267 o001S2 INC PRTON 
3370 016200 012767 900340 161570 MOV #340, PSR :SET PRIORITY 10 7 
3371 016206 036727 161356 O20000 BIT SR, #¢0000 “TEST FOR INHIBIT PRINT OUT 
3372 016214 001401 BEQ +4 BRANCH TO PRINT 
3373 Olbel6 BR K j INAIBIT CHECK FOR HALT 
3374 016220 012667 000122 MOV (6)+, SAVPC :PC OF FAILING ROUTINE 
3375 O1622% O1cbE7 000120 MOV (6)+, SAVPSR PSR OfF ERROR CONDIZ TON 

| 3376 O16e30 46 CMP -(6)°-(6) RESTORE STACK 
3377 Olbe32 Ole767 O00200 161536 MOV 8200’ PSR 
3378 016240 76? 000336 JSR “7 CRLF ;OUTPUT CARRIAGE RETURN AND LINE FEED 
3379 Ol6244 016767 000076 000260 MOV SAvVPC PTEMP] § :LOAD WITH FAILING PC+2 
3380 016252 004767 000076 JSR 47, PROCT i BRINT FAILING PC+e 
3381 016256 004767 OO02SH JSR 4.7' SPACE 

| 3382 Olbe62 016767 O00062 oone42 MOV SAVPSR PTEMP1 ;LOAD PROCESSOR STATUS 
| 3383 016270 004767 000060 JSR 47 ,PROCT :PRINT PROCESSOR STATUS 

3384 016274 7 000236 JSR “7 
3385 016300 016767 162264 o00224 MOV CURBNK. PTEMP1 

| 338 O16306 004767 OccOoYe JSR "2, prot 
| 3387 016312 OON767 000220 JSR SPACE 

2798 916316 016767 176416 codes MOV Re TRN PTEMP1 
| 3389 016304 004767 00004 JSR 47, PROLT 

3390 016330 005767 161234 CK: TST SR “CHECK SR FOR HALT SWITCH 
| 3391 016394 100001 BPL +4 *BRANCH IF NOT SET 

3392 016336 000000 HALT *HALT ON ERROR UP 
| 3343 016340 005067 000006 - CLR PRTON “ROUTINE DONE = CLEAR FLAG 

3304 016344 900002 RTI “RETURN TO MAIN LINE 
| 3395 O16346 000000 SAVPC: 0 

33% 016350 000000 SAVPSR: 0 
3397 016362 000000 PRION: 0 

| 3399 -SUBROUTINE TO PRINT CUT OCTAL NUMBER/ 
3400 016354 012727 000006 016360 PROCT: MOV #6, sPTEMP3 >CLEAR R4Y FOR COUNTING CHARACTERS OUTPUT 

| 3401 016360 PTEMP3=.-2 
' 3402 Q16362 005067 ofol4e CLR PRFELG s INITIALIZE CARRY FLAG FOR ROTATES 

3403 016365 012767 000260 000140 MOV #260, PYEMP2 
3404 O1b374 005767 000132 TST PTEMP Pee BIT 1S OF NUMBER 

ae Bi eaoe A205 000126 if stPapo ; INCREMENT a G ONE 
3407 016406 606167 000120 ROL PTEMPI ROTATE LEFT MOST OCTAL TO RIGHT ENO 
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ROL PTEMP1 
ADC PRFL ; STORE _CARRY 

P.WAIT: TSTB aTcs :WAIT FOP TTY READY 
BPL P.WAIT 
MOV PTEMP2, JTOBR ;QUTPUT NEXT CHARACTER 
DEC PTEMP3 ; COUNT 
BNE P.CNT1 BRANCH IF NOT DONE 
RTS “7 :BRANCH IF ayer DONE 

P.CNT1: CLC CLEAR C 
TST PRFLG CHECK FOR RPREVIOUS CARRY 
BEQ +10 BRANCH IF PREVIOUSLY ZERO 
CLR PRFLG j INITIALIZE FLAG 

OL PTEMP1 BET AG oRRY NEXT CHARACTER INTO RIGHT END OF REGISTER 
ROL PTEMP1 
ROL PTEMP1 
ADC PRFLG sSTORE CARRY 
MOV PTEMP! PTEMP2 LOAD DATA INTO R3 
BIC #177770, PTEMP2 :=CLEAR ALL BUT LOWEST OCTAL DIGIT 
BIS 8260, PTEMPe el TO ASCII EQUIVALENT 
BR P WALT 

PRFLG: O 
PTEMPI: 0 sCONTAINS VALUE TO BE OUTPUT 
PTEMPS: 0 : SCRATCH 

“SUBROUTINE TO ISSUE SPACE/ 
SPACE: 118 aT CSR sWAIT FOR TTY READY 

MOV 40, aTOBR OUTPUT A SPACE 
RTS “7 * RETURN 

BELL ON PASS COMPLETE 
BELL BIT a1, 1, a8SREG2 

TSTB afesr 
BPL 
MOV 4207, aTDBR 

18: RTS “7 

sSUBROUTINE TO OUTPUT CARRIAGE RETURN AND LINEFEED/ 
CRLF: ist Bat TESR ;WAIT FOR TTY READY 

MOV 4215 3TOBR sQUTPUT CARRIAGE RETURN 
iST8 aT Cor *WAIT FOR TTY READY 

MOV 8212, aTDBR ;QUTPUT LINEFEED 
RTS “7 * RETURN 

-ENTER HERE ON POWER FAIL/ 
PFAIL: MOV s¥e -(6) 

MOV SAVRE sSTORE STACK POSITION 
MOV aReeTRT. ase4 
HALT sHALT ON POWER DOWN NORMAL 

SAVRE: 0 “STACK IS SAVED HERE 
RESTRT: MOV SAYRE, “6 sRESTORE STACK WHEN POWERING UP 

MOV (6)+, 0824 



GO6 
OBKTGB MACY 27(732) 14-OCT-76 16:30 PAGE 73 
DBKTG.P11 BACKGROUND CPU TESTS 

S464 016665 Oeebeb CMP (SP)+, (SP)+ ;RESTORE STACK 
3465 016670 104006 HLT ;POWER FAIL OCCURRED 

6&& 016672 000167 161720 JMP RSTRT 
? ;RETURN TO MAIN LINE 

3469 016676 000207 USER: RTS 47 ;OVERLAY USER ROUTINE HERE IF 4KW 
3470 ;USE BANK] IF 8kW 
3471 017760 .=17760 
S472 017760 000000 KSTACK: Q 
347 090001 END 



OSkKTGB MACYL1 ar(732) 14-OCT-76 16:30 PAGE 75 
DBKTG.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

@ 014752 1805 181: 1817 1823 1830 1837 1861 1884 2093 2188 2229 2289 
2295 2302-2310) 2307?) 2337 43 2343385) 361 «= 367) 374) = 8379S 386 
e393 e400 ao? aN30 aaa eb 2716 «= 8724) 76731738 = «3174S 3175 

014114 3013 30188 
ARTEND 014156 3016 30278 
ARITST O14070 30128 3015 

O14742 1877 2000 2005 2010 2016 2023 2028 2029 2038 2050 2058 2065 2071 
2079 «8137s 142 = BH? 2153 16D) 16S = EGS 2173s 187 = 2184 «= B201=S 2207 
2216 2545 e550 2556 2563 2608 13 2619 2626 2631 2632 2653 
2738 «= 8739s 74H Ss 74S 750s 751 0—Ss31698 =3170-—~S (3172 

BEGIN O0S452 903 1007 {021 !e34 8008 3264 3357 
BEGINX 20 10% 1098 1100 1102 1104 1106 17888 3262 

16554 3231 3291 34408 
BNKLP OO: h144 33558 
BNKSTR B228 1007s 3274 3275 335e% 

015674 33178 
BNKTST 015550 32968 3335 
BNKT1 015724 3318 33238 

014764 1853 1894# 1893% 1901% 1925* 19418 1959 19778 2028% 2029 2049% 2050* 2051 
2165# 2166  2186% 2187% 2188 23178 2319 324% 2308 415 467% 2503" 2519% 
25378 eb3l% 2632 obS2# 2653% 2654 27318 2733 2756 27578 2759 2764% 2768 
31818 3182 3183 

CK 016330 3373 33908 
CKWAIT O01 3085*  3086% 3087 30948 
CLINCT= 003250 063% 1165 11688 1175* 
CMP1 = O13414 28988 2905 
CMP2 013436 2902 2S0be 
COMPAR 013410 2692 BBSG8 
COREPT 000610 @308 (873% 685 B68 890% B04 1003 3297 3299% 3304* 3334 
CORMOY 16044 33418 3342 Wes 

J 

KOREN B78, fedde «i3ete 3208" 3295 «329g © 3901:««3303e «3332 a3NS «3385 
CURPAR 000574 B208 1005S 3271 3076 32788 3280" 3283% 33438 3345s 
CURPAT= 093160 94# 11508 1152 1169 11718 11738 
CURPDR 000576 Gels 1006 32798 32818 32828 3344x  3346% 
D 015004 1062 «909% §=«1917# =1933% 1950% 1968% 2463% 24714 au7Ge 24udSe 2511# 252% 31888 

DATA2 = 002766 9i0# 11138 1114 1120 1121 
DET! 000334 973 10318 
DET2  O0e452 1039-10558 
DET3 002750 1067-11078 
DETY 002365 1037 10398 
D0 = Q00001 93 lebl# 1317 1325 1370 
DONE 014600 1O3# 109% = 1096 1097 1098s 1099 11008 11018 1102% 1103 104% 110S* 1106 

OSW1  O1S2%6 3245-32478 
OSwe 015262 3048 30508 
DSw3 «015276 3251 30538 
OSH = O1S312 3254 32568 
OSS 015326 3257 32598 
EIGHT  O02404 10428 1057 
EMTAB 15110 3215 32218 
EMTSRV 015050 741 1 32108 
E08 = 104010 so3e «(1031 «49-3131 
EossRV 015122 3225-32088 



GB ONACYLI e7(732) 14-OCT-76 16:30 PAGE 76 
CROSS REFERENCE TABLE -- USER SYMBOLS 

3351# 

335e% 

1127% 

T06 

1133% 

1160 
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OSKTGB MACYL! eF(732)__ 14-OCT-76 16:30 PAGE 77 
DBKTG.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

LPINTR 003200 966 11568 
LPST O00436 7728 967% 
LPVC 000434 7718 966% 
LP1 003154 11498 = 1182 1184 
LPe 003162 11Sea = 1172 1174 
LP3 003270 1170 11738 
Lpy 003300 1166 11758 
LPS 003336 1180 11838 
LP6 003236 1154 11S7 11658 
LP? 003234 11$9 1161 11648 
MAIN 002276 1011 10188 1020 3151 
MAP] 001102 8798 893 
MAP2 001172 889 8928 
MEMUT 000612 8318 874% 88S* 891% 895% 1004% 3300% 33995* 3334 
MEMO 000604 8288 831 871% 874 895 1004 3244 3247 3250 3¢eS3 3256 3259 3305 
MEM 000506 8298 872% 891 3300 

002226 3 10098 
M0012 704 1075 11018 
M0016 002670 1077 10998 
MOD20  O026S4 1079 10978 
MOD24 002640 1081 10958 
MOO4 002734 1071 110S8 

002720 1073 11038 
MOVE 002464 10608 1083 1085 1087 1089 1091 1093 
MOVEPT 001142 884 88768 
N = 000001 14028 §=61403 1404 14058 1406 1407 14088 1409 1410 14118 = 141e 1413 14148 

1S06 1S078 1508 1 15108 1511 iSl2 15138 1514 1515 1S168# 1517 1518 
15198 152] {Se2e 1523 1S24 1SeS# 1526 1S27 1Se8a 1529 1530 15318 
1$32 1533 19348 61535 1536 15378 1538 1$39 1S4yO# =1S41 1S42 15438 = 1S44 
1545 1S468 61847 1548 1S498 §=61S50 S51 1sSe# 1553 1SS4 iSSS# 1556 1$57 
iss88 1559 1560 15618 1562 1563 15648 1565 1566 15678 1 1569 15708 
1$71 1S7e 18738 1574 1575 1S768 = 86177 1578 1$798 1580 1S81 is828 1583 
1$84 153858 1388 1587 1S888 1589 1590 iS9i# 1592 1$93 1s94@ §615958) | 
1597 is988 615 1600 16018 1602 1 16048 1 1606 16078 1608 1609 
16108 1611 1612 16138 1614 1615 16168 1617 1618 16198 1620 1621 16228 
1623 1624 162S8 1626 1627 162e8% 1629 1630 16318 1632 1633 16348 §=1635 
1636 16378 1638 1639 16408 1641 164 16438 1644 1645 16468 1647 1648 
16498 1650 1651 l6Se# 1653 1654 16588 1656 16$7 16588 1659 1660 16618 
1662 1663 1664@ 1665 1666 16678 1668 1669 16708 = =1671 167e 16738 1674 
1675 16768 1677 1678 16798 1680 1681 16828 1683 1684 16858 1686 1687 
16888 1689 1690 16918 1692 1693 16948 1695 1696 16978 1698 1699 17008 
1701 1702 17038 1704 1705 17068 1707 1708 17098 1710 1711 7lee = 1713 
1714 17158 =1716 1717 17188 §=1719 1720 17218 1722 1723 \7e4s 1 1726 
17278 =§=61728 1729 17308 = 8=1731 1732 17338 =61734 1735 1736% 81737 1738 17398 
1740 1741 (7428 = 1743 1744 17458 = «1746 1747 17488) = 1749 1750 17Si8 = 17Se 
1753 1754@ 861755 1756 17578 §=©1758 1759 17608 1761 1762 17638 764 1765 
17668 1767 1768 17698 = §=1770 1771 17728 773 1774 17758 = =61776 1777 17788 
1779 1780 17818 1782 1783 17848 =61785 1786 

NODEV 002314 908 1024s 



OSKTGB MACYL] ev (732) 
DBkTG.PL1 

OLD8NK O00S 
PATCH1= 000000 
PATCH2= 000000 
PATCH3= 000000 
PC =7%000007 
PFRIL 016634 
PRFLG 016530 
PRINT Q16164 

PTEMPe 016534 
PTEMP3= O1 
P.CNT1 O16446 
P.WAIT 016422 
R = 004000 
RB = o0000e2 
RD = 000004 
REF = 013602 
REFF 01360e 

RENOZ 904010 
REND! OO4040 
RESTRT 016656 
Re TUR URN 014740 

Recon  PONeo 
RFC ooo4s2 
RFDRE O00044O 
RFDAR OO00442 
RFFUNC 003576 
RF ST OOD4S6 
RFSTAR OC3442 
RF VC SY 
RF WC yyy 
RF 1 OOS446 
RKBAR OQO00%66 
RKCSR 000470 
RKCSRH 000472 
RK DAE 
RKDAH O004: 
RKFUNC 003440 
RKST 000476 
RKSTAR 003346 
RKVC 000474 
RKWC 000464 
RK} 003352 
ROTALL 013472 

4-O0CT-76 16:30 PAGE 78 
CROSS REFERENCE TABLE -- USEP SYMBOLS 

31918 

3020 

3349 

1800 
34578 
3417 

3386 
3369% 
gos* 

3385# 

alSe 
3428 
1317 
1317 

30268 

3351 

3216% 

S419% 

3389 
3393% 
1009% 
3388% 
342S% 

1331 

3018 
2917 

3159 

1208% 

1219# 

l2e2 

1223 

1190% 

1196 

1200% le0es 

KO6 

34298 

1016% 112e8% 3138% BerH 
3407# 3408 elt eek 
S427% 34318 

114% 3116 3120% 
eH38 2945 2948%  2949% 

31668 3388 

1214 1216 

12338 

1232 

3e84% 3299%  3370% 
3423% 3425 34308 

e%e e295 2977 

3377% 

3002 



LO6 
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DBKTG. PLL CROSS REFERENCE TABLE -- USER SYMBOLS 
ROTBO 013752 2951 29818 | 
ROTENL O14084 5964 0068 
RSTRT  O00816 754 8358 3466 
RO =~090000 csie 4 g4ae SO BS1® «=oSUH)—Ss«S7)—ti‘«édT OCB OCBHHROCOH7H)CSHR «S724 
Ri =x900001 case 981# «age «= 992k «989% «178Be «1789 «1791=Ss«1792e «1783 «=«1784" = 1795 

3194% 3197 3201 3205 3243% 3246 3249 3255 3266 3268 3261 3306% 
33378 3341 3359* 335ce 

Re =p00002 Saou aoe | Bde «6 Ree )6OBHSC(‘éazSR:OC«*CSSH®~=Ci«‘«iT®OC«BSSC«dLCS7#~=«sos@.S «3192 
3199% 3204 3a08% 331s 

R3 _=“D00003 Cave 0 5a3e «984 7H 0 GHe «= 99S (isi«GK 3199s «319b* 3200 +3203 33398 
33428 3354" 3356 

RY =¥900004 598s 
RS =000005 5998 . 
Re «= “000006 Bois 835" aae 1013# © 1SI¥ 3192e 3193# 3203 3204 ©3205. «3285 ae 2878 
SAVPC 016346 3574" 3379 «33958 - 
SAVPSR 016350 3375e 3382 33968 
SAVRE 016654 Ruse Mole «462 
SCOPE = 104400 cp7e «1808)4«=s«1814 «= s«1820 «1826 «=s«1833.Ss—«@HOOC«1B4Q)Ss«SG})=SC«dSGS)~=Ssé«S7?3.~=Sés«ék'BRO «1887 

1897, 1905 «=«1913s«1921~=Ss«d1909”—sté=«a937~=S:é=«‘«aHSSs«‘idSHSCsC«dSBHQ.Ss«é*d7D©=Os«édSBLSC<C(‘é‘éSD:S:C=«dLSSH 

2269 e 2285 2292 2298 2314 e322 e331 2340 2346 2352 2358 
2364 2370 2377 2382 2389 2396 2404 2411 2418 2425 2434 e442 2450 
2458 2467 2475 2483 2491 2499 2507 2515 2Se3 eS32 2541 u 2553 

SCOPEB 014714 3153 siaae 
SCOPEC Q1464e 744 8 31488 
SCOPEF 014736 SO4# 3156 3158% 3161% 31658 
SCOPEG 014722 3155 3157 31618 
SEGM1 002074 980 9398 
SETEX 002054 3848 
SETSEG O0e2e0 1000 10088 
SETUSE O02e1e4 9958 999 
SOLPAT= 003156 962% 11518 1179 1181% 1183% 
SP =7000006 6008 601 886 1015* 1025%  1026% 3150 3159% 3210% 3211 2ele 3213%  3232% 

3e39# Sebee 32b4e 3e75% 3292% 3309% 33108 3323% 3330%  3357% 3358 3464 
SPACE 016536 3381 3384 3387 34348 . 
SR = 177570 5308 837 863 865 3228 3326 3371 3390 
SREG] O00S46 8098 860% 863% 974 979 990 1010 1032 1036 3229 3241 3267 3269 
SREG2 000550 8108 837% 861% 8£5% 913 918 929 937 948 957% 958 1019 1024 

2891 3085 3148 3152 3154 3ee8*% 3235 3243 3e46% 3c49% JeSe#  3255#  32S8% 

SRO 000500 7898 878% 896%  1008# 
START  O00640 750 7Se2 B4e8 B44 

* STARTX 000754 846 8638 
START] Q0077e 838 862 8668 
STRT2B OCeSSO 1054 10808 
STRTY 1057 10678 
ST3 001362 Qle 914 9178 



CSkKTGB MACY11 ae? (732) 
DBKTG.P11 
STS 001516 
Ste ©0016 04 
517s OO1644 
S*B 001754 
SUBR1 1404 
SUBR2  O14606 
SUBR3 1412 
SUBRY 014620 
SUBRS 014676 
SUBR6 01.4634 
SABA 014534 
TBANK O00614 
TCBA 000562 
TCCM © gO03S2 
TCDT OO0SSb 
TCEXPE 093610 
TCFIRS 003604 
TCF1 003664 
TCFIA 003656 
TcF2 003716 
TCF3 003732 
TCFY ©4000 
TCIV. 00564 
TCLAST 003606 
TCOM 014170 
TCOM2 014296 
TCOMS 014304 
TCRBK 904270 
TCRBUF 04420 
TCRB1 004326 
TCRI 004136 
TCRIA 004172 
TCR2 O04200 
TCR = 004214 
TCRY 00462 
TCSR = OOO4IO 
TéST — OOOSSY 
TCSTA OODSEE 
TCWBK 904056 
TCWBUF 904420 
TCWB1 © GO4110 
TCWC = 900560 

/ TC. 004354 
Tce = 004374 
TOBR = OO0412 
TEMP = 019774 

930 
938 

9368 
9478 
9548 
961 9698 

8793 
1369% 
1272% 
1344 
1299 
1284 
1356 

1330 

1269% 
1312 

1387 

14-OCT-76 16:30 PAGE 80 
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1274% 

14018 

2400# 
2444 

1289% 

3442 

1279 1290 
1363%  1370% 
1356 1359 
131e% 1339 

1311% 1318% 

3448 3451 

1862 1868% 
191S* 1918 
1969 1974% 
2e08S#  2086# 
el1S® e116 
2c00# 2201% 
e238 2243% 
2e71% 2273% 
2407% e408 
2447 24S3# 

1294 
1373 

1358 

i322 

1306% 1315% 1317% 1325% 1327 
1377% 

1359 

1330% 1346# 

2 
e461 

1367% 1376% 

2469% 



OSKTGB MACYI1 e°(732) 
DBKTG. P11 

TEST 013604 

TIME 903152 
TISRI 012766 
TISR2 012770 
TISR3 013002 

MEX 001132 
TRCSR 000406 

000602 
TRTRP O16162 
TSCOMB 014346 
TSROT 013450 
TSROT2 013614 
TSRTeA 013606 
TTCSR COO410 
TTOBR  COoddi2 
TTPST O90416 
TTPVC § © o00414 
TTSAV 900420 
TYOUT 002764 
TYOUTR 093000 
TYQUT1 002770 
UBUFF 000400 
UPARD  Oc0S10 
UPARI 000512 
UPAR?  O00S14 
UPDRO 000502 
UPOR1 
UPDR? 
USEALL 002146 
USER 016676 
WAITH O144S4 
WO = QO0014 
WORDCT 003602 
XFENOZ OO4006 
XFERIC O02616 
XFERI6 0026 
YFER2O 002576 
XFERCY 002566 
XFER2B 002556 
XFERB 002626 
. 17762 

14-OCT-76 16:30 PAGE 81 
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2480 
eS3he 

1189 

3328% 

1116 

3276 

3344 

1207 12358 

613 
639 
665 
691 
717 

2S09* 
2S76# 
2625% 
2676 
2725 
2846s 
3037% 
3060 

ests 
2985% 
3119% 
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oo  - -- 

CSKTGS NACYI1 eo. 7352? 

7378 

14-00 7-76 16:30 PAGE Ge 
CROSS REFERENCE TABLE -- USEP SYMBOLS 

7408 7438 7498 
1142 1:50 
1328 1335 
1838 1847 
1943 19Se 
2e0Se 2060 
2143 2148 
eel ees. 

93 2338 
2416 e423 
eSel 2530 
2614 ebe) 
2703 e710 
2798 2800 
2849 Se 
23eu 29¢e9 
e368 2970 
29% e338 
3103 3106 
3372 3391 

BO? 

7538 7578 
1172 

7598 

34716 
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DBKTG.P11 CROSS REFERENCE TABLE -- MACRO NAMES 

COMMEN ls 
ENDC OM le 
ESCAPE 1s 
GETPRI 18 
GE TSWR le 
MULT 18 
NEWTST le 
POP 18 
PUSH 18 
REPORT 1s 
SETPRI 1s 
SETUP le 
SKIP ls 
SLASH 1s 
STARS 1s 
SHRSU la 
TNCV eesss 2924 2%e 2987 
TYPBIN 18 
TYPDEC 1s 
TYPNAM 18 
TYPNUMN 18 
TYPICS le 
TYPOCT 18 
TYPTXT 1g 
SSESCA i 
SSNEWT 18 
SSSKIP 1s 
-EQUAT 18 
- HEADE 18 
-KT11 18 
. SETUP 1s 
. SHRHI 18 
-SACTI 18 
.SAPTB 18 

. SAPTH ls 

. SAPTY le 
-SRSTA 1s 
-$CATC 1s 
-SCHTA 1e 
- $0820 1s 
- $0820 i8 
-SOIV 1s 
- SEOP 1e 
- SERRO le 
. SERRT 18 

. SMULT 1s 
| , SPOKE 1s 

- SPAO is 
. SROOE ls 
- SRDOC ls 
- SREAD le 
- SFeAZ 1s 
. SSAVE ls 
- $5820 \e 
$s \e 
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18 
18 
18 
18 
18 
18 
18 
18 
is 

CROSS REFERENCE TASLE -- MACRO NAMES 

L 08 sv hee 

L
e
 

T
e
 



BB
 

EBB
 

BBE
 

RSRB 
BCC 
BCS 
BEQ 

TGB YLL ef (732) 
TG. 

Ste
t 

=
 
=
 

ow
 

R
e
w
 

Ne
wt

 
a
t
e
r
 

N
 

ia
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Bi
r t 

-
_
 

o
 

Ba
ne
 

see
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1046 

$96 
3077 
936 

16:30 PAGE 8 
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1050 

7 
NT SYMBOLS 

1950 

1389 
3274 

e086 2093 2215 eeee 



CLRB 
CMP 

a 
RO
R 

og 
Reg

 
OR

 
S
N
A
R
E
 

P
S
 RR 

TV
) 

0 
9 

0 
0 

0s
 
be
 
po
 
Pe

 
~ 

2cb4 
e342 

28 

U
s
e
s
 

ge
aa

y 
§ 

00
00

0 
TA
R 

SB
S 

RE
SB

ER
R 

r
e
p
r
 

N
g
 

e429 

921 

PE
Bo
ee
 

TD
 

0 
0 

be
 

0 
he

 
b
e
n
 

pe
 

ur
ui

hw
eo

 
w
u
t
 

a
 

A
 

c
e
e
 

n
e
 

ey
 
a
n
e
s
 

pe
ne

 

o
w
 

2279 

banterpil') “caogé pefeRence Paste’ 

RB
BB

SC
K 

pe 
ap 

rae 

2437 

PAG 
== PERM 

393 

FP
 R

OR
E 
EB

ON
 

nee
 

NENT SYMBOLS 

940 

PV
) 

0—
< 

9 
b=
 

pe
e 

pm
o 

we
 
Gs
 

Da
me
 

w
e
n
 

r
d
 

or
 

@
 

FP
LO
RS
 

v
m
o
n
n
n
e
 

2133 



ERRORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: 0 

RONCT INE: 27 38 4 SECONDS 
RUN-TIME RATIO: 223/71=3.1 
CORE USED: 33K (65 PAGES) 

pak Tae MACYIL a6 ( 732) -7 
OBKTG.P11 Gnoes REFERENCE Fale 20 -- PERMANENT SYMBOLS 

MOVB 837 927 S46 1190 1208 1325 1331 
ess8—s 219 2625 2631 3228 

NTPI 1015 3287 3294 
NEG 1933 1941 eleg 2265 
NEGB 2519 2599 e682 

043 104S 1047 1049 1051 1053 1068 
RESET 3308 

e3el e 2923 3407 3408 34el S422 
ROLB i 2846 e359 2960 2961 2984 2985 
ROR 2918 2913 2920 

ee1g 282 6 2957 2958 2981 2982 
RTI 84 10e 1115 1129 1155 1163 1191 

1345 1348 1364 1372 3160 3163 3263 
RTS 1035 1028 1066 1034 1109 1397 2782 

3143 3145 3415 3437 3445 3454 
RTT 3362 
SBC 851 8S4 1968 1977 e281 
S8C8 2537 
scc 2e8e0 8=— 2BY4 2868 3136 
SEC 849 852 1949 1958 1967 1976 2272 
S08 988 939 3200 3342 3356 
SUB 1025 1877 1884 2058 2065 2071 2194 
SWAB 1200 1219 1231 1792 3100 3105 3115 
TRAP 587 
TST 845 8S0 880 881 882 883 911 

10S6 1158 1214 le23 1270 1313 1327 
1969 1978 2072 elde 2ee08 2238 2274 

TSTB 8S3 1117 1130 1141 1153 1156 1177 
3320 = 3410 3434 3442 3448 3451 

WAIT 1018 3089 3030 3091 3092 
RBS S44 
- DSABL S44 
- ENABL 1 
- END 3473 
-LIST 1 S44 
-MACR 2888 
- MACRO 1 
-NLIST 1 S44 
- REM 1 
-REPT 607 1403 S935 
-SBTTL S44 604 1797 
- TITLE S44 

OBKTGC. SEQ/SOL/CRF /PAGNUM/ NL: TOC/DS: ERFZ=SYSMAC.CO,OBKTG.PI11 

1377 

1988 

e400 

1995 

2407 

3132 

2414 
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