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IDENTIJo'ICATIGN 

PRODUCT CODE: MAINDEC-11-0QM9A-A-D 
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PDP11/60,PDPII/70 ~OM 
BOOTSTRAP/TEST PROGRAM 

JA~fJAPY 1977 

DIAGNOSTIC GROUP 

JI~ KAPADIA 

THE INFOR~ATION IN THIS nOCU~ENT IS SUBJECT TO 
CHANGE ~ITHrUT NOTICE AND SH(ULil NCT BE CONSTRUEU AS A 
CO~MITMFNT BY DIGITAL EQUIPMENT CORPORATION. DIGITAL 
EQUIP~ErT CORPORATION ASSUMES Ne RESPONSI9ILITY FOR ANY 
ERRORS THAT MAY APPEAR IN THIS rOCU~ENT. 

THE SOFTWARE DESCRIBED I~ THIS DJCUMENT IS FURNISHED 
UNDE~ A LTC~NSE AND ~AY ONLY BE USED OR COPIED IN 
iCCOR~A~CE WITH THE TERMS Cf SUC~ LIC~NSE. 

DIGITAL E'UIPMENT CORPJRATION ASSUMES 
rtESPG~SIFILITY FOR THE USE OR RFLIAPIL!TY OF 
~OrT~A.RF ON EQUI?ME~T THAT IS NCT SfJPPLIEC BV DIGITAL. 

NO 
IT~ 

COPYPIGHT (C) J977 EY [IGITAL EQUIPM~NT CORPORATION 
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1. 0 A ASTRI.CT 

THE M9301-Y-H IS DESIGNED TO PnGVrDE BCUT STRAPPING CAPABILITIES 
FOR T~E PDP 11/60 AND PDP 11/70 CC~PUTERS. IN ADDITION TO THAT 
THE ~9301-Y-H ALSO INCLUDES ROOTINES THAT PROVIDE BASIC 
TESTS FCR THE CPU, MEMORV AND TPE CAC~F.. 

THE EOOOTSTRAP/TEST PROGRAM HAS BEEN CESIGN~D FOR FLEXIBILITY 
OF OPERATION. ITS FUNCTIONS ~AY BE INITIATEO A~TO~ATICALLY 
eN peWER-UP, OR BY DEPRESSING TPE CONSOLE "BOOT" S~ITCH 
LR BV A LOAD ADDRESS AND STA~T SECUENCE. 

A SET OF MICRO-S~ITrHES ARE LOCAT~r eN THE ~9301 MODULE. 
THEY ARE USED BY THE ROUTINES TC DETEHMINE WHAT ACTION 
IS TG BE TAI(EN. 

2.0 DEVICES SUPPORTED 

1. RKll/KKO~ DISK 
2. R~611/R~06 OISK 
3. TCll/TU5b OEC!APE 
4. TMll/TUlC MAGTAPE 
~. RPI1/RP03 DISK 
6. RHll/RP04 DISK 
7. RHll/TUlt MAGTAPE (800 2PI,N~ZI) 
8. RHll/RS04 FIXED HEAD DISK 
9. RXl1/RXOl DISKETTE 
10. PCll HIGH SPEE~ FEArER 

3.0 INITIATION 

THE EOOTST~AP TEST PFOGqA~ CAN EE I~ITIAT~D IN ONE Of 
THE FCLLC~I"G WAYS: 

1. AUTOMATICALLY eN PC~ER UP 
.t.. DEPRES5I~G "BOOT II S¥.ITCH ON THE CONSOLE 
1. LOAD ADDRESS A~D STtRT SSGUE~rE FOOM THE CONSOLE 

3.1 PJ~cR-UP START 

3.1.1 PDP 11/5X 

or..; T:1E PuP 11/6X THERE IS A THREE-PCSITIO"l SLIDE SWITCH 
(BCOT/RUN/HALT) eN THE CO~SOLE. IF THIS S~ITCH IS LEFT 
IN THE "I?OClT lI POSITICN AND PClt1EF-UP crCUR~, AN AUTOMATIC 
3UCTI~G ~ILL OCCUR FROM THE PERIPHERAL SPECIFIED IN 
THE ~ICPO-S~ITCHES (SEE SEC. s.r). UNIT 0 OF THE DEVICE 
~ILL BE 900TED. TqE TEST ROUTINES WILL BE EXECUTED 
PRIO~ TO BOOTING UEPE~JI~G O~ TEE S~TTI~G OF ~ICRO
~~ITCH~S, SEE SEC. 5.0. 

3.1.2 FOP 11/70 

IF MIC~[-~~TTCH 1 :N THE ~9301 ~(DJLF IS ON, THE~ 
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AUTOMATI~ BOOTSTRAPPING _ILL OCCUR ON POwER UP. 
THE BOOTING WILL EE DONE FRO~ TPE DEVICE SPECIFIED 
IN THE MICRO-SWITCHES. SEE SEC 5.0. 

3.~ l1aOOT" SWITCH 

wHEN THF BOOT SWITCH ON THE CONSOLE IS ryEPRESSED, 
dOeTING ~ILL (CCUR FRCM THE PEkIPHERAL SELECTED IN 
THE ~ICRu-SWITCHES, UNIT 0 WILL BE USED. TH~ TEST 
ROUTIN~S ~ILL BE EXECUTED DEPENDING ON THE SETTING OF 
MICRC-S~ITCHES, SEE SEC. 5.0. 

3.3 CONSOLE 

TPIS ~orE OF OPERATION ALLUWS THE OSER TO BOOT FROM 
ANY UEVICE, ANY UNIT NUMdf.R; (INDICATED 
IN THE CGNSOLE SWITCH REGISTE~). IF ThE CONSOLE SWITCh REGISTER 
is CLEAP (ONLY TH~ LOW 8Y~E NEED TO BE CLEARED), THEN 
TPE BOOOTING WILL OCCUR FROM THE nEFACLT DEVICE SPECIFIED 
IN T~E ~ICRC-SWITCH~S (5EE SE~ S.C). UNIT C OF THE 
UEFAULT DEVICE WILL BE USED. 

ON THE 11/6X, LOAD ADDRESS 173000. 
eN THE 11/70, LOAD ADDRFSS 17173000. 

IF THE POOTING IS Tr BE D~NE F~(M THE DEFAULT DEVICE 
SPECIFIE~ IN THE ~ICRO-SWITCHES, THEN CLEAR TqE lO-BYTE 
OF THE SftITCH rtEGISTER AND PR~SS START. 

IF THE BCOTING IS TO 9E DONE ~RrM A~Y DFVICE, THEN 
SWREG(2=O) SHOULD CONTAIN THE DFIVF NnMQER AN~ 
5WKf.G<6=3> SHCULD CONTAIN THE DEVTCE ceDE (SEE SEC 5.0). 

AS aEFJ~E, THE DIAGNOSTIC TESTS hILL EE EXECUTED 
(PRIeR TO BOOTING) DEPENDING ON THE POSITION OF 
MICRC-S~ITCHES, JEE SEC. 5.0. 

4.0 SWITCH REGISTEP--DEVICE reeES, UNIT NU~RER 

i\HEN THE "LOAD ADDRESS, STARTn fEQUSNCE DESCRIBED IN 
~EC. 3.? IS USED TO INITIATE ThF EOOTSTOAP, THE 
aOCTINS ~ILL OCCUR EITHER FRO~ THE DEFAULT 
~EVICE SPECIFIEr IN T~E MICRO-S~ITCHES O~ TPE DEVICE, 
~~IT SPECIFIED IN THE SWITCH RECISTE~. THE PRCCEDURE 
12 TC LeAD ADCRESS, THEN LOAD T~E 3WITCH REGISTER PROPEPLV 
( SEE 'l' A P L E BEL G W) AND PRE S SST AFT. ( c mJ T R 0 l , S TAR T FOR 11/60) • 

ST,\RTING ADDRESS 

17773000 
773000 

3'.-JFEG (LJ BYTE) 

o 
Nr~N-ZERC 

PDF 11/70 
pr;~ 11/6X 

fUNCTIJN 

BCGT FROM DEFAULT JEVICE, DRIVE 0 
BeLT FKCM UEVTCE AND DRIVE NUMBE~ 
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SPECIFIED IN THE SWITCH REGISTER. 

--------------------------------
s.:rTCH REGISTER '151 !6t5!4f3!2!HOl 

5.0 

\ 1\ / 
\ 1 \ I 

\1 \1 
DFvrc~ CODE DRIVE # (0-7) 

DEVICE CJDE (SWREG<6=~» 

o 
1 
2 
3 
4 
'> 
b 
1 
10 
11 
12 

DEVICE 

U~E THE DEVICE 
TV ll/TUI0 
TCII/TU56 
iH'11/RK05 
RPll/PP03 
RY.611/RK06 
RHI1/TU16 
RHl1/ oP04 
R'-'11/RS04 
RX11/RXOl 
PCl1 

~IC?O-3WIT~RES ON M9301, oFTION SELE~TION 

SPECIFIED IN MICRO-SWITCHES 

Tri~RE IS A FLAT-PACK CONTAINING TEN MICRO-SWITCHES ON 
T~E ~9301. DEPENDING ON THE SETTING OF T~ESE ~ICRO
S~iTCPES THE PROGRA~ AND THE ~ACPI~P TArE CIFFERENT 
ACTICN5. (T~~ MICRO-SWITCHES CA~ BE AODR~SSED AT USA 
XX773024). 

~lICR:-3~ITCHE:: 

10 

C9 

08 

Df.'SCRIPTION 

USE~ TO SELFCT PROCESSOR TYPE 
IF rff, THE~ 11/70 
IF ON, TjEN 11/60 

IF OfF, 00 NOT EXECUTE ANV TEST ROUTINES 
(CPU,CACHE,MEM(R~) 

IF ON, EXECUTE TEST ROUTINES (NOTE: SEE 
~qCRU-SWI'!'CP 1). SEE SEC 6.0. 

IF CFr, THE ROM BOOT STRAP PWOGRAM 
~ILL NOT CHEC~ THE CONSOLE SW REG BEFORE 
l'OCTP:G. 
IF ON, THE RO~ BOOT STRAP PROGRAM 
~ILL CHEC~ THE CCNSOLE S~ REG AND 
~ILL ROOT ACCORDINGLY. 

[SVICF CO~E, FOR SELECTING THE DEVICE 
Tr 3cnT F~CM (NORMAL DEVICE). 
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IF OFF, EXECUTE MEMORY-~ODIFYING 
TESTS BEFORE BOOTING (SEE SEC 0.0) 
(JSR,RTS,RTI,MEMORY TESTS, CACHE TESTS) 
NOTE: THIS MICRO-SWITCH IS LoarED AT, 
ONLY IF 9 IS ON. 

SWITCH SHOULD EE OFF FOP 11/60 
SWITCH SHrULD BE ON FOR 11/70 IF 
EOGT ON POWER UP IS TO BE USED. 

IF OFF, THE LOW ROM (XXX65000-XXX65776) 
IS DISAFLED 
IF ~N, THE LOW ROM IS ENABLED 
NORMAL POSITION OF SW 01 IS ON. 

MICRC-SW1TCH OPTION d IS PROVIDED TO PROTECT THE USER AGAINST 
0NINTENTICNAL CR NON-AUTHORIZED ~ETTING OF THE CCNSOLE SWITCH 
REGISTER. NORMALLY, ON POWER-UP (SUBSEGUENT TO POWER-FAIL) 
EOUTING ~ILL ~E DONE FROM THE DEVICE CODE SPECIFIED IN THE 
MICRG-S~ITCHES (ON M9301 ~CDULE), PROVIDED THE CONSOLE SWITCH 
~EGISTEP IS CLEAR. IF TdE CCNSCLE SWITCH REGISTER IS NCT CLEAR, 
TH~ PPOGRA~ WILL USE THE CODE SFECIFIED I~ THE S~ITCH REGISTER 
fOR SELECTING THE DEVICE TO BODT FROM. IF THE MICRO-SWITC~ 
IS LEFT IN THE OFF PCSITION, THE SCCT STRAP PRGGRAM WILL NOT 
SE~SE TPE CONSOLE SWITCP REGI~TFRi irus ELIMINATING THE POSSl9ILITY 
UF ATTE~PTING TO BOOT FROM AN U~DESTREn OR NON-EXISTENT PERIPHERAL 
IN CAS~ caN~CLE SWITCH REGISTER IS SET RA~DOMLY. 

6.0 rEST P~UTI~ES IN M9301-YH 

THE M9301-YH HAS TESTS TO CHECK cur T~E CPU (INSTRUCTIONS), 
CACHE A~L ME~ORY (UP TO 28K). THEFE ARE Twe T~PES OF TESTS. 

1. NON-MEMORY ~oOIFYING TESTS 
2. MEMCRY-MCDIFYING TE~TS 

T~c CPU I~13T~UCTION TEST$ APE NrN-~E~ORV YCDIFYING 
~NC ARE EXECUTEC PRICR TO BOOTI~G IF MI~RO-SWITC~ 
~ IS S~. SEE SEC 5.0. 

THE ~E~C?Y-~ODIFYING ~ESTS CONSTITUTES THE TEST~ 

FJR RTS,~!I,JSR INST~UCTIONS, TESTS FOR TRE CAC4E 
ANJ TH~ T~5T5 FeR THE MEMCRY. THESE TESTS 
ARE EYECUT~C PRIeR TO BOOTING IF MIC~O-SWITCH~S 
9 IS eN A~D MICRO-SWITCH 3 I~ Cff. SE~ SFC. 5.0. 

v.l C?lJ Tssrs 

T~IS S~CTT~M CO~STSTS OF SEVERAL Suo-TE~TS 
~HICP CHE~~ T~E CPU CATA PATH A~D CONTROL LOGIC 
vSING VARICUS INJTRUCTIONS. 

THIS T~ST CHECKS OUT THE ~ATN ME~CRY (UP TO 28K), 
hITH TriS CACHE DISABLED. PAPITV ERRCR VECTOR HAS BEEN 
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6.3 CACHE TEST 

1H15 SE~TION HAS TESTS TO CHECK THE CACHE. THE TEST 
CHECKS IF THE CACHE HITS CAN BE OBTAINED ALL THE WAY 
THROUGH THE MEMORY. ALSG, THE LATA MEMORY OF THE CACHE 
IS CHECKED. DIFFERE~T TEST PAR~METERS ARE USED (WHERE NEEDED) 
TU TEST T~E PDP 11/60 ANC THE PCP 11/70 CACPE. 

7.0 ER~OR PECOVERY AND RETPY: 

7.1 ERRORS JURING HeeTING 

IF A DEVI~E ERROR I~ DETECTED, ~HIlE TRYING T8 90CT, 
A liRE-SST" ",oIILL BE ISSUEn AND THE !:lOOTSTRAP WILL TRY 
AGAIN. THIS WCU~D ALLOW DEVIC~~ TC COME eN-LINE 
(l~Tl LOAD POSITION) AfTEP A P(~EP-UP SUBSECUENT TO 
?O",EJ;-r,\IL. 

I~ Ah EFPGR IS DETECTED DURIN~ THE EXFCUTION OF THE 
TEST ROUTINES THE PROCESSOR ~ILL ~ALT, I~nICATING TO 
THE US~R THAT A MALFUNCTION HAS BEEN DETECTED. THE 
CCt~SCLS LIGhTS #jILL INDICATE TI1F "PC" AT WHICH THE 
'ltlALT" reCURRED. ~CRE I~FCR~ATIO~ ~30UT THE FAILURE 
CA~ EE 08TAINE~ 9Y RE~ERENCING T~E RDOTSTRAP/TEST 
LTSTINGS AT THE ERRG~ "PC". 

I fAN ;;: FRO? C C e U R S H~ CAe E F. T F, S T S, 'I' l~ E U S j;' R HAS H' 
l;?TICK TO cm.!INUE AND BOOT BY Pk~SSI~~G TPE "CO'lTINUE" 
~~ITC~ CN T~~ CCNSGLE. HOWEVER, TN THE A5CVE CA3E 
CAc~E ~ISSE~ ~ILL 3E fORCED, TC PPFVENT FURTH~~ 
£RkCRS FFO~ CAC~E. 



.~AIN. ~ACYll 27(lOOf) 25-APR-77 08:20 PAGE 8 
DC~SAA.Pl1 !3-APR-i7 11:11 

32E 
32 'j 
330 
331 
33; 
33? 
334 



.~AIN. ~ACY11 '7(1006) 25-APP-77 08:26 PAGE 9 
DQM9AA.P11 13-APR-77 11:11 

~H 
341 
342 
343 
344 
34'i 
34f 
347 
348 
349 
35C 
351 
352 
353 
354 
355 
356 
357 
35e 
359 
360 
361 
362 
363 
364 
365 
36E 
367 
368 
369 
370 
~11 
312 
373 
314 
:l1!: 
376 
317 
318 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
~94 

395 

165000 

165000 

165000 
16'i002 

165004 

165C04 
165006 
165010 
H'5C12 
165014 
1f15016 

1f5C20 
165020 
165022 
165C24 
165026 
165030 
If'5C32 
165034 

1(5001) 

000401 
000000 

OC5001' 
100403 
102402 
101001 
101401 
000000 

005301' 
100004 
0014(;3 
002002 
00300] 
OC34C1 
000000 

• = BASFl 
,: ** .. **** .. * .... ** * **._ .. * ..... * .*. ** ** .. ***'* ..... * .. *** ** ***** .. _.'It ***** *** **** *.if 

'* ;* 
i* 
;* 
;* 

.SBTTL TESTI THIS TEST VERIFIgS THE UNCONDITIONAL BRANCH 

THE REGISTEKS AND CONDITICN CODES ARE ALL UNDEFINED WHEN 
THIS TEST IS ENTERED AND THEY SHOULD REMAIN TRAT ~AY UPON 
THE Cr.MPLETION OF THIS TEST. 

•• ** .. ** ** .. * ** * ** * * ** .. ** **** .. **_ .. 111 .. ** *** *. * * *** ** * ** ** ***.* ** * ** *** *** .. ** * TST! : 
JUG: 

8R 
HALT 

TST2 , * BPANCH ALWAYS 

;:********************************************************************** 
.SPTTL TEST2 TEST "CLR", MODE "0", AND "BMI","BVS","8HI","BLOS" 

i* 
;* THE REGISTERS AND CONDITION CODES APE ALL UNDEFINED WHEN 
J* THIS TEST IS ENTERED. UPON Cr~PLETION OF THIS TEST THE "SP" 
J* (R6) SHOULD BE ZERO AND O~LY THE HZ" FLIP-FLOP WILL BE SET. 
;* 
•• ****************************************************** •• ************.* 
~ST2 : 

IS: 

CLF 
8MI 
IiVS 
BHI 
EtOS 
HALT 

SP 
IS 
IS 
IS 
T5T1 

; N =0, Z=1, V=O, C=O, Sp:OO 0000 
; V BPANCH IF N=1 

V BRANCH IF V=l 
V ERANCH IF Z AND C ARE BOTH 
* B?ANC'l IF (Z XOR C)=l 

;: ** .. *** * * * ** * * * * * ** .. *** **** * * * * ** * .. ** ** * * **** **** **** **'If*** *** ** ** * *** * 
.S9TTL TEST3 TEST "DEC", MODE "0", A'D "BPL","BEQ","BGE","BGT","BLE" 

J* 
i* 
)* 

;* 
}* 

J* 
i* 
J* 

'* ;* 

UPON ENTERING THIS TEST THE CONDITION CODES 
N = 0, Z = 1, V = 0, AND C = O. 
T~E REGISTERS ARE: RO = 7, Rl = ? R2 = 7 
1<3 = 7 R4 = ? R5 = 7 SP = ocoooe 
UPON CO~PLETION OF THIS TEST !HE CO~DITION 
N = 1, Z = 0, V = 0, AN[ C = 0 
THE REGISTERS AFFECTED BY THg TEST ARE: 
SP = 177177 

ARE: 

CODES WILL BE: 

•• ** .. **** .. * ** * * * ** ** ****** ** * ... * * ........ ** ... ** * ** ** * * *** * ** .***.* *** a** **** 
TST3: 

1 S: 

DE:C 
bPL 
ElEQ 
8GE 
BGT 
BLE 
HALT 

SP 
IS 
IS 
IS 
IS 
TST4 

,N=I,Z=0,V=0,C=0,SP=177177 
V BRANCII IF N=O 
V BRANCH IF Z=1 
V BRANCH IF (N XOR V)=O 
V BRANCH IF Z AND (N XOR V) ARE BOTII 0 
* 8RANCH IF [Z OR (N XOP V)J=1 
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39E 
397 
3ge 
399 
400 
401 
402 
403 
404 
405 
401.' 
407 
lice 
1109 
410 
1111 
412 
413 
414 
415 
4 if. 
417 
IIH 
419 
420 
421 
422 
423 
424 
425 
42F. 
427 
421' 
429 

165036 
H5C36 
165040 
165042 
1I:5C44 
165046 
165050 

430 165052 
431 1155057 
432 165054 
433 165056 
434 165060 
435 165062 
4315 165064 
431 
43" 
439 
440 
441 
442 
443 
444 
H5 
H6 
441 
He 
H9 
·45C 16506-'; 
451 165066 

00600f' 
102003 
103002 
1el001 
001001 
000000 

a002c4 
101003 
000210 
OC24C1 
101401 
000000 

000244 

~:** .. *************************** .. ******************.**.***************** 
.S8TTL TEST4 TEST "RCR", MODE "0", AND "8VC","RHIS","BHI","BNE" 

,* UPGN ENTERING THIS TEST THE CONDITION CODES ARE: 
; * N = 1, Z = 0, v = 0, AND C = e. 
J* TUE REGISTERS ARE: RO = 7, Q1 = ? P2 = ? 
;* ~3 = 7 R4 = ? R5 = ? SP = 117771 '* UPON COMPLETION OF THIS TEST THE CONDITION CODES WILL EE: 
;* h = 0, Z = 0, V = 1, AND C = 1 '* THE REGISTERS AFFECTED BY THE Tr.ST ARE: 
J* SP = 071771 
;* 
;:******-*************************************************.****.***-*-*-
TST4: 

ROF SP ;N=O, 2=0, V =1, C= 1, SP=017717 
PVC IS , V BRANC!' IF V=O 
bHIS IS V BRANCH IF c=o 
BHI IS V BIlANCH IF C AND Z ARE BOTH 
ENE TST5 " BPANCH IF Z=O 

IS: HALT 

;! ** .. * ** * * * ** * **** ** * ** * .*** ** .. * ** * * **** * ** * * * ** .. * *** ... ,* * '* **** * ** **** *** 
.S9TTL TESTS TEST "e~I", "BLT", ANO "BLOS" 

;* 
;* UPON ENTgRING THIS TEST THE CONDITION CODES A~E: 
J" N = 0, Z = 0, V = 1, AND C = 1. 
;* THE REGISTERS ARE: RO = 7, PI = 7 R2 = ? 
}* R3 = ? R4 = ? R5 = ? SP = C17717 
i* UPON ca~PLETION OF THIS TF.ST THE CONDITION CODES WILL BE: 
;* N = 1, Z = 1, V = 1, ANr C = 1 
;* THE REGISTERS ARE ALL UNAFFECTED BY THE TEST. 
i* 
J:*****************************************************.******-********* 
TST5: 

SEZ 
Bill 
SEN 
BLT 
BLOS 

IS: HALT 

IS 

IS 
TST6 

;N=O,Z=l,V=l,C=1 
; V 8PANCH IF Z AND C ARE 80TH 0 
;N=I,Z=I,V=l,C=l 
; V BRANCH IF (N XOR V)=1 
, * BPANCfI IF (Z OR C)=l 
;STOP HERE IF A BRANCH FA[~ED 

;:*****************************************************-***.--***-*****-

;* 
i* 
J* 
;* 
;* 
;* 
;* 
;* 

.SBTTL TEST6 TEST "BLE" ANn "BGT" 

UPON ENTERING THIS TEST THE CONDITION CODES APE: 
N = 1, Z = 1, V = 1, ANr C = 1. 
THE REGISTEHS ARE: RO = 7, R1 = ? R2 = ? 
R3 = 7 R4 = 7 R5 = ? SP = 011177 
UPON COMPLETION OF THIS TEST THE CONDITION CODES WILL BE: 
N = 1, Z = 0, V = 1, AND C = 1 
THE REGISTERS ARE ALL UNAFFECTED BY THE TEST. 

;* 
i:**************************************************** *-*******-*****.*-
TST6: 

CLZ 'N=I, Z=O, V=l, C=1 
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452 
45 ~ 
454 
455 
45f 
457 
458 
459 
46C 
461 
46? 
4E: 
46<1 
465 
466 
467 
468 
<169 
47C 
471 
472 
47: 
474 
475 
47f 
471 
478 
479 
480 
481 
48i 
483 
48"1 
"185 
486 
487 
488 
489 
490 
491 
49i 
493 
494 
495 
496 
"197 
4ge 
499 
500 
501 
50~ 
503 
504 
50!' 
506 
507 

165070 
lES07? 
165074 

165(76 
165076 
165102 
H5104 
165106 
165110 
165112 
165114 
165116 
!E5120 
165122 
165124 

165126 
165126 
H5]30 
165132 
165134 

003401 
003001 
000000 

012706 
010600 
010001 
010102 
010203 
0103C4 
010405 
160501 
OC2401 
001401 
000000 

00610] 
103erJl 
002401 
000000 

125252 

IS: 

BLE 
BGT 
HALT 

1$ 
TST7 

; V BRANCH IF CZ OW (N XOR V)J=l 
; * BRANCH IF Z AND (N XOR V) ARE BOTH 0 
;STOP HERE IF A 8RANCH FAILED 

i:*****************************************************.*._*.t*tt*t***.* 

J* 
;* 
;* 
;* 
;* 
1* 
1* 
;* 
;* 
;* 
;* 

.SBTTL TEST7 TEST RECISTER DATA PATH 

WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE: 
N = 1, Z = 0, V = 1, AND C = 1. 
THE REGISTERS ARE: RO = ?, R1 = ?, R2 = ? 
R3 = ?, R4 = ?, R5 = ?, SP = 077777. 
UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE: 
N = 0, Z = 1, V = 0, AND C = O. 
THE REGISTERS ARE LEFT AS FOLLOWS: 
RO = 125252, Rl = ooooce, R2 = 125252, R3 = 125252 
1<4 = 125252, R5 = 125252, AND SP = 125252 

,: ** * * * * * * * ** * * * ** ** * **_ ** ** *.'*. * t: ** ** •• lII.oj ** t** ** **_ * *t*****t*_At*_**** 
TST7: 

1$: 

MOV 
Hev 
MOV 
MOV 
MOV 
MOV 
MOV 
SUB 
BLT 
BF.Q 
flALT 

1!l25252,SP 
SP ,RO 
RO,R! 
R1,R2 
R2,R3 
R3, R4 
R4,R5 
R5,Rl 
1$ 
TSTlO 

; N=l, Z=O, V=O,C=I,SP=125252 
,N=1, Z=O, v=O, C=l, R 0=12525 2 
;N =1, Z=O, V=O, C=I, R 1= 125252 
;N=l,Z=O,V=0,C=I,Rl=125252 
,N =1, Z=O, V=O, C=l, R3=125252 
;N=I,Z=0,V=O,C=l,R4=125252 
,N=l,Z=O,V=O,C=l, R5=125252 
;N=O,Z=l,V=O,C=O, AND R1 .. 000000 
, V BRANCH IF {N 'OR Y)=l 
, * BRANCH IF Z=l 

;: ** * **'* * * *_* .. * * * ** * .. * * ... ** **** .. * * * ** _** .. ** * _**_*_. ** att. _** ____ a*_* ___ •• 

1* 
;* ,* ,* 
i* ,* 
;* 
;* ,* ,* 

.SBTTL TESTI0 TEST "ROL", "BCC''', "BLT" 

WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE: 
N = 0, Z = 1, V = 0, AND C = O. 
THE RF.GISTERS ARE: RO = 12~252, Rl = 000000, R2 = 12525' 
rn = 125252, R4 = 125252, P5 = 125252, SP = 125252. 
UPON COMPLETION OF THIS TEST THF. CONDITION CODES ARE: 
N = 0, Z = 0, V = 1, AND C = 1. 
THE REGISTEIlS ARE LEFT UNCHANGED EXCEPT FOR 
R2 WHICH SHOULD NOW EQUAL 052524. 

;: ** .... _*** * * * * ** ** *.* *****.*** * .. * * ** .. It *_ * * * * ....... _*** * * *_ft*. * ft***" ** * *** * 
TS110: 

IS: 

ROL 
8CC 
8LT 
HALT 

R2 
1 S 
TST11 

;N=O,Z=O,V=l,C=I, AND R2 = 052524 
; V BRANCH U" c=o 
, * BRANCH IF (N XOR V)=l 

;: ** .. * fl. 1ft * * * ** *. **** .. *_*** ** * .... ** _*_ ** ** * ..... * .... ** .. * ** .. ir*_** **_ •• - * .... ** * 
.SETTL TEST11 TEST "ADD", "INC", "COM", AND "BCS", "BLE" 

;* ,* WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE: '* K = 0, Z = 0, V = 1, AND C = 1. 
;* THE REGISTERS ARE: RO = 125252, Rl = 000000, R2 = 052514 
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508 
509 
510 
511 
51. 
513 
514 
515 165136 
51E 
517 165136 
518 165140 
519 165142 
520 165144 
521 165146 
522 165150 
523 165152 
524 
52~ 
52(, 
527 
52e 
529 
530 
531 
532 
533 
534 
535 
536 
537 
53E 
539 165154 
540 165154 
~41 165156 
542 165160 
543 165162 
544 165164 
54!l 165166 
546 165170 
547 
'548 
549 
550 
551 
552 
553 
55"1 
555 
556 
557 
55e 
559 
560 
561 165112 
562 165172 
563 165174 

060203 
01)520:> 
005103 
060301 
103401 
003401 
000000 

000004 
05040~ 
060503 
00520:? 
1C3401 
002001 
000000 

005301 
101401 

;* 
;* 
i* 
;* 
;* ,* 

1<3 = 125252, R4 = 12525:;, P5 = 12'5252, SP = 125252. 
UPON CO~PLETION OF THIS T.ST THF CO~DJTION CODES APE: 
N = 0, Z = I, V = 0, ANr C = o. 
THE REGISTERS ARE LEFT UNCHANGED EXCEPT fCR 
R3 WHICH NOW EQUALS 000000, AND Rl WHICH IS ALSC 000000 

i: .* * * •• _- * * *. *.*. * * * ** * ••• * ** * * * ... - * * * * *.* * * * •• *. _it. * -* *- * * *- * ....... * ** .. 
TST11 : 

;(R2 = 052524) + (1<3 = 125252) 
AOG 
INC 
CO~ 

ADD 
BC;) 

R2,R3 
R3 
R3 
R3,P1 
IS 

; !-I =1, Z=O, V=O, C=O, AND R3=177776 
;N=I,Z=O,V=C,C=O, AND R:>=177777 
;N=O,Z:l,V=O,C-=l, AND 1<3 = 000000 
;'l=O,Z=l,V=O,C=O, AND Rl = 000000 
; V BRANCH IF C=1 

BLE TSTl2 ; * ~RANCH IF (2 CR (N XOR V»)=l 
1$ : HALT 

;: ** .. *t*.* **_ ••• *_ * '* '* *** fI**. ** •• fI**fI**_* fI.flt* •• t ... fI*fI. ** **** *tfl ••• *_ *_fl* 
.5'TTL TEST12 TEST "RCR", "BIS", "ADD", AND ""LO", "BGE" 

;* 
;* WHEN ThIS TEST IS ENTE~ED THE CONDITION CODES ARE: ,* N = 0, Z = 1, V = 0, AND C = o. 
;. TPE REGISTERS ARE: RO = 125252, Rl = 000000, R2 = 052524 
;* R~ = 000000, R4 = 12525/, R'i = 12!:252, SP -= 125252. 
;* UPON COMPLETION OF THIS TFST THE CONDITION CODES AIlF: 
;* N = 0, Z = I, Y = 0, A~U C = o. 
;* THE REGISTERS AKE LEFT UNCHANGED F.XCF.PT FeR 
i* 113 WHICH SHOULD BE ~ODIFIED SACK TO 000000, AND 
;* R4 WHICH SHOULD NOW EQUAL 052525 
;* 
~~;;; ;**** *t*flfI_fl*._ .. _* ____ .*_ * ** * __ ** ** * ___ ._ * * ** * ••• fr* __ *. ** _flt***t __ • 

ROR R4 ;N=O,Z=O,V=I,C=O, ANI) R4 052525 
SIS R4,R3 i N=O, z=O, V =0, C=O, AND P3 052525 
ADD R5,P) ;N=l,Z=O,V=O,C:O, AND R3 177777 
INC R3 iN=O,Z=l,V=O,C=O, AND R3 000000 
BtO 1$ , v BRANCH IF C=l 
EGE TSTl3 , * BRANCfI IF (N XOR v)=o 

1$: HALT 

; : fI*. * * ** * * * ** * .. *_ *_.'* ** **** * * * * * * *t* * ** ta* ** * *. *. _** * *_._ * *-* .. ** * •• - -*
.S8TTL TEST13 TEST "DEC" AND "BLOS", "BLT" 

i* 
i* WHEN THIS TEST IS ENTE~ED THE CONDITION CODES ARE: 
;* N = 0, Z = 1, V = 0, lND C = O. 
i* THE REGISTERS ARE: RO = 125252, R1 = 000000, R2 = 052524 
;* R1 = OOCOOO, R4 = 052525, RS = 125252, SP = 125252. ,* UPON CO~PLETION OF THIS TFST THE CONDITION CODES ARF: 
;* N = 1, Z = 0, V = 0, ANt C = O. 
;* THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR 
;* RI WHICH SHOULD NOW EQUAL 177777 
;* 
;:****************************************************._-*---**.-.* •••• * 
TST13: 

DEC 
BLOS 

R1 
IS 

IN=I,Z=0,V=0,C=O,R1=177777 
, V BRANCH IF (Z OR C)=l 
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564 16517€ 
565 165200 
5bo 
561 
56E 
<;69 
57C 
571 
572 
573 
514 
575 
576 
511 
578 
579 
5ac 
581 16520;> 
'5B2 165202 
583 165204 
584 165206 
585 165210 
586 165212 
581 H5214 
5B8 165216 
589 165220 
59C H5i22 
591 
592 
593 
594 
595 
596 
591 
598 
599 
fiOC 
601 
602 
603 
604 
605 
606 165224 
EOl 165224 
608 165226 
609 165230 
filC 
611 165232 
612 165234 
613 165236 
614 165240 
615 16'5242 
616 165244 
611 
61P 
619 

OC 24 01 
000000 

00510e 
101401 
000000 
040001 
06010] 
OC3002 
00200] 
003401 
CCOOO(' 

0055el 
020401 
001005 

030105 
003003 
OC5105 
160501 
001401 
000000 

IS: 
BLT 
HALT 

TST14 ; * BRANCH IF (N XOR V)'=l 

;: ... * ...... * ...... * * * ** ... * ...... ** * ** *** ** *- * ** ... ** *** * ** **** * ** ***** ** **** ** *** ** ... *** * 
.SBTTL TEST14 TEST "CCM", "BIC", AND "BCT", "8GF", "BLE" 

i* 
i* 
)* 

)* 
)* 
)* 

;* 
i* 
i* 
;* 

wHEN THIS TEST IS ENTERED THE CONDITION CODES ARE: 
N = 1, Z = 0, V = 0, AND C = O. 
THE REGISTERS APE: PO = 125252, R1 = 177777, R2 = 052524 
R~ = oooeoo, R4 = 05;i5~5, R5 = 125252, SP = 125252. 
UPON CO~PLETION OF THIS TEST THE CO~DITION CODES ARE: 
N = 0, Z = 0, V = 1, ANr c = 1. 
THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR 
RO WhICH SHOULD NO~ EQUAL 052525, AND 
PI WHICH SHOULD NOW EQUAL 052524 

i* 
;:**********************************************-*****.***************** 
TST14: 

2$: 

COM 
BLOS 
HALT 
BIC 
ADD 
BCT 
BGE. 
ill.E 
HALT 

RO 
2$ 

RO,R1 
Rl,Rl 
1$ 
1$ 
TST15 

;N=O,Z=O,V=O,C=l, AND RO = 052525 
; * BRANCH IF (Z OR C)=l 
;STOP HF.RE IF BRANCH FAILED 
;N=l,Z=O,V=O,C=l, AND Pl = 125252 
iN=C,Z=O,V=l,C=l, AND Rl = 052524 

V eRANC~ IF Z AND (N XOR V) ARE BOTA 0 
, V BRANCH IF (N XOR V)=O 
; * BRANCA IF [Z OR (N XOR V»)=1 

;:*********.*.*.****~*******************.************* **_t*tt*.tt*t_* ••• 
.'5BTTL TEST15 TEST "ADC", "CMP", "BIT", AND "BNE","BGT","BEQ" 

;. 
;* 
;* 
i* 
i* 
i* 
i* 
)* 

i* 
i" 
;* 

w~EN THIS TEST IS ENTERED THE CONDITION CODES ARE: 
N = 0, Z = 0, V = 1, AND C = 1. 
THE REGISTERS ARE: PO = 052525, PI = 052524, R2 = 052524 
R3 = 000000, R4 = 052525, R~ = 125252, SP = 125252. 
UPCN COMPLETION OF THIS TEST THE CONDITION CODES ARE: 
N = 0, 2 = 1, V = 0, A Nt C = o. 
THE REGISTEPS APE NO~: 
PO = 052525, R1 = 000000, R2 = 052524, R3 = 000000 
R4 = 052525, P5 = 05~52!:, SP = 125252. 

;!******************************************************_**tt •• tttt* __ *. 
TST15 : 

IS: 

ADC 
CliP 
tlNE 

BIT 
BGT 
CO!' 
SUB 
BEQ 
hALT 

Rl 
R4,R1 
1$ 

R1,P5 
1$ 
R5 
R5,R1 
TST16 

;N=O,Z=O,V=O,C=O, AND 1<1 = 
;N=C, Z=l, V=O,I':=O 
, V BRANCH IF Z=O 
;P1 = 052525 R5 = 125252 
)N=O,Z=l,v=o,r=o 
, V 9RANCH IF Z AND (N XOR 
;N=C,2=0,V=C,C=1, AND R5 
;N=O,Z=l,V=O,C=O, AND In = 
; * SPANCH IF Z=l 

052525 

V) ARE BCTH 0 
052575 
000000 

;:******************************************************_tt.tt.tttt __ •• _ 
.SBTTL TEST16 TEST "MOVq", "SOB", "CLP", "TST" AND "BPL", "SNE" 
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En 
621 
622 
623 
624 
625 
626 
621 
f2a 
629 
f'3C 
631 165246 
632 lb5246 
f'3~ H5252 
634 1Ij5254 
635 165256 
flH H5260 
637 165262 
638 165264 
639 165266 
640 165710 
641 165272 
642 165274 
643 165276 
644 
645 
~4t 
647 
641i 
~ 4«; 
650 
651 
65:; 
65~ 
654 
65'5 
656 
651 
658 
~5C; 

660 165300 
661 165300 
662 H5304 
663 165306 
664 165312 
605 165314 
666 165316 
66'7 165320 
668 165322 
669 
670 
671 165324 
67, H5~26 
673 165330 
614 165332 
E7'5 

112700 177401 
100001 
000000 
0170 02 
OCSOO~ 
005201 
07700:? 
OC570C 
001002 
00'5701 
OC140] 
000000 

012700 100000 
0052Cl 
012707 000020 
006200 
OC55CO 
006301 
005501 
01720!: 

060001 
OC3401 
003001 
000000 

). ,* 
i* 
i* 
i* 
;* 
;* 
)* 

1* 
1* 

WHEN THIS TEST IS ENTERED TPE CONDITION CODES APE: 
N = 0, Z = 1, V = 0, AND C = O. 
THE REGISTERS ARE: PO = OS:;525, Rl = 000000, 112 = 052524 
R~ = 000000, R4 = 052525, R5 = 052575, SP = 125252. 
UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE: 
Ii = 0, Z = 1, v = 0, AND r = c. 
RO IS DECREMENTED BY A SOB INSTRUCTION TO 000000 
R1 IS CLEARED AND THEN INCRF.MENTED AROUND TO 000000 

;: ** '* **** .. * ** ****** .. * *_* **A_**_ * * .*** ******** ***._ *_*._*._._ *_"fr_a_**_. __ 
TST16: 

IS: 
2$: 

3S: 

4S: 

MCVS 
BPL 
HALT 
SOil 
CLR 
INC 
SOB 
TST 
'ltlE 
TST 
BJ.:Q 
HALT 

U 77401,'<0 
2 S 

RO,lS 
:11 
R1 
RO,3S 
flO 
4S 
R1 
TS117 

iN=O,Z=O,V=O,C=O, AND ~O = 000001 
; * BRANCH IF. N=O 
;ST~P IF "aPL" FAILED 
iDC NCT Lcep SINCE (RO - 1) = 0 
iN=C, Z=l, V=(', C=C, AND PI = OCOOOO 
;INrRF.M~NT 64K TIMES (2 ** 16) 
;LOOP BACK TO "INC" b4K TIMES 
)N=C,2=1,V=C,C=O, AND RC OOOOCO 
; v eRANCP IF Z=O 
;N=O,Z=l,V=O,C=O, AND RI = 000000 
; .. B~ANCH If 2=1 

; : ** .... ** * * .... * .. ** *_*_ .. **_ ** * ** * *._ ** * ** .. * * aA** * ** ** *** • ** *** ***' ... _ ** __ ..... 

;. 
i* 
i* ,. 
;* 
1* 
;* 
;* 
i* 
i* 
;* 
1* 

.SBTTL TEST17 TEST "ASR", "ASt" 

WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE: 
N = 0, '[ = 1, V = 0, AN [) C = O. 
THE REGISTERS ARE: RO = 000000, Rl = 000000, R2 = 052524 
R3 = 000000, R4 = 052525, k5 = 052525, SP = 125252. 
UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE: 
N = 0, Z = 0, V = 0, ANr c = O. 
T~E REGISTERS ARE LEFT VNCHANGE~ EXCEPT FOR 
1<0 WHICH IS NOW EQUAL TO occeoo, 
PI WHICH IS NOW 000001, AND 
R2 WHICH IS NOW 000000. 

;: ** .. *.*- .. * ** .. * * ** ** '* **_ •• ** ** .. * .... * .. * .... * ...... ---** .. -*** '* ** ****** * ** ** .... ** .. 
TST17 : 

IS: 

2$: 

MOV 
INC 
MOV 
ASP 
AilC 
ASt 
AIlC 
soa 

ADD 
BLE 
BGT 
HALT 

#100000,PO 
Rl 
,,"D16,R2 
PO 
RO 
R1 
R1 
R 2, IS 

RO,ln 
2$ 
TST20 

;RO=100000 
}lH=OOOOOl 
;SET COUNTER TO 16 DECIuAL 
;RIGHT SHIFT RO, SIGN EXTEND (16 TIMES) 
IADD CARRY (0 UNTIL LAST TIME) 
;LEFT SHIFT Rl (16 TI~ES) 
;ADD CARRY (0 UNTIL LAST TIME) 
;LeeP BACK 15 DECIMAL TIME5 
;AT THE END OF THE LOOP 
;RO = 000000 AND R1 = 000001 
)N=O,Z=O,V=C,C=O RI=COC001, ~O=OOOOOO 
, V BRANCH IF [Z OR (N XOR V»)=l 
J * BRANCH IF Z AND (N XOR V) ARE BOTR 
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676 
677 
67E 
679 
68C 
681 
68~ 
683 
684 
~8~ 
68~ 
687 
68E 
689 1653304 
690 165334 
fi91 
692 165340 
693 
694 165342 
69~ 
696 165346 
697 165350 
69f 
699 
700 
70] 
702 
703 
704 
705 
706 
707 
7Ce 
709 
710 165352 
711 
712 165352 
713 
714 
71~ 1fi5~60 
716 165362 
717 165364 
718 165370 
7H H5~74 
720 165376 
721 165402 
722 165404 
72.3 Hi5406 
724 165412 
725 165414 
7.f H5416 
727 165420 
728 165424 
729 H542~ 
730 165430 
731 165434 

072127 

000301 

072127 

001401 
000000 

032737 

0010Cl 
000571 
01270f 
0047 b7 
COOOCO 
02271F 
001401 
oeocce 
oint( 
000207 
000000 
00504( 
0127410 
OOOOOJ) 
ocooer 
000137 
000000 

000015 

17777~ 

000400 

000776 
000002 

Hi5374 

16~41E 

165430 

165436 

173024 

;:***********.******************************************************-*** 

J* ,* 
;. 
;* 
J" 
i" 
i" 
;" 
i* 
;. 

.SBTTL TEST20 TEST ASIl, AND SWAB 

_HEN THIS TEST IS ENTERFD TilE CONDITION CODES ARE: 
N = 0, Z :: 0, V = 0, AN£' C = o. 
THE REGISTERS ARE: RC = OCCOOO, R1 = 000001, R2 = 00000(1 
R 3 = 000000, R4 = 052525, R5 = 052515, SP = 125252. 
UPON COMPLETION OF TillS TEST THE rONDITION CODES ARE: 
N = C, Z = 1, V = 0, AND C = 1. 
THE RF.GISTERS ARE LEFT UNCHANGED EXCEPT FOR 
R1 WHICH SHOULD NOW EQUAL 000000 

;: '* ... *** ... *. *_** ** .... * *_* ***_ ** .... ** ** *_* .. a_*._* ** .*_*_ * ** * __ a*AAA_ ** * *_*_ 
TST20: 

A S!l 

ASH 

8~Q 

HALT 

#15,R1 

R1 

TST21 

;LEFT SHIFT BITO INTO BIT15 
;N=l,Z=O,V=l,C=O, AND R1 = 100000 
;SWITCH BYTF.S OF Ql, PI = 000200 
i~=l,Z=O,V=O,C=1) 

;RIGHT SHIFT 1<1 8 PLACES 
'~=O,Z=I,V=O,C=O, Rl = 000000 
, * RRA~CH IF Z=l 
;EITHER "SWAB" OR "ASH" FAILED 

; : ** * * ** * * * ***** *** * * ** * ** *** * * It * *._ ** * .. * * * .. **"* ** * * __ It ft* * ** *** __ ****_ ft_. 
,SBTTL TEST21 TEST "JSR", "RTS", "RTI", , "JMP" 

;* 
J" 
i" 
J * ,* 
i· 
;* 
i* 

THIS TEST FIRST SETS THE 5TAC~ POINTER TO 776, 
AND THEN VERIFIES THAT "J5R", "RTS", "RTI", A~D "JMP" 
ALL WOR~ PROPERLY. 

O~ ENTRY TO THIS TEST THE STAC~ POINTER "SP" IS INITIALIZED 
TO 0077E AND IS L.EFT THAT WAY ON EXIT. 

; : *_ * It * It * * ** .* __ ** .. * It ** * **_._* * * * *** * ... lit' * It *** ** __ * **. *_***** ******** *** * 
T5T21 : 

11S: 

lOS: 
IS: 

2$: 

3$: 

4$ : 

flIT 

IHIE 
EP. 
1o'0V 
JSR 
HALT 
C~P 
CEQ 
hALT 
M,)V 
RTS 
H~lT 
CLR 
MOV 
RTT 
HALT 
JVP 
HALT 

#400,@#173024 

11S 
JUMPO 
#77(:,SP 
PC,lS 

#10$,(SP) 
2S 

j13S, (SP) 
PC 

-(SP) 
114S,-(SP) 

@/I5S 

;DO THE ME~ORY-~ODIFYING 
;GROUP OF TFSTS? (THIS TEST, 
iMEMORY 'fEST, CACHE TEST) 
; YES 
;SKIP, GO DJIH'CTLY TO SCOT 
;SET UP TilE STACK POI~TER 
;TRY TC JSR TC 1S 
;THE "JSR" ,,"UST HAVE FAILED 
;WAS THE CORRECT ADDRESS PUSHED? 
JBRANCH IF YES 
iWPONG TrlING PUSHED ON STACK 
;CHA~GE THE ADDR~SS ON THE ST.cr 
;TRY TO RETURN TO 3$ 
;DID NOT RETUPN PROPERLY 
;PU~H A ZF.RO nN T~E STACK 
;PUS~ THE RETURN ADDRESS ON STAC~ 
;SEI': IF All "RTJ" "aRKS 
;THE "RTI" FAIlF.D 
,TPY TO "J~P" 

;THF "JMP" FAILED 

.~AIN. MACY11 21(lCQf) 25-AP~-77 OR:/t PAGE 16 
DOM9AI.P11 13-APR-77 11:11 TEST21 TEST "JSR", "RTS", "PTI", & "JMP" 

732 
133 
734 
735 
13t 
731 
13P. 
739 
HC 
741 
742 
743 
744 
745 
746 
141 
748 
149 
75C 
751 
75,} 
753 
754 
755 
756 
751 
758 
759 
'JH 
')61 
762 
')63 
11.:~ 
765 
76(: 
767 
n8 
769 
770 
711 
772 
7')3 
7')4 
775 
7H 
777 
7'Je 
779 
')BO 
7 til 

1654.36 

165436 
165436 
H51142 

165441} 
165454 
H5460 
165464 
11>5470 
H54')4 
165476 

165500 
1f5502 
165504 
165506 
165510 
H5S12 
Hi5514 
1(;5516 

165520 
165522 
11::5524 
165526 

165530 
1f5532 
165534 
165536 

OU700 
CClll~7 

012')37 
0050.37 
0127C~ 
01271:' 
012')02 
C10iQC 
010010 

005720 
020nc~ 
1017')4 
010200 
011001 
0200C~ 
001401 
ooooor 
005120 
020005 
10177' 
014001 

005101 
O.OCOl 
001401 
oooooe 

782 1105540 ~2000? 
783 165542 001371 

11)5446 
1 '1331 C 

165750 
000115 
17714f 
000014 
001000 

000114 

5S: ;ADDRI':S~ Te "JMP" TC 

.. ** ..... * * * * * * * *. ** * * .. ** * * .. '* '* '* * '* ** ***. * * '* '* * * * * '* '* '* '* *** * '* '** **** It- * ** ***** * * 
,. .SPTTL TEST22 TEST ~AIN ~FIo'O~Y FROM VIRTUAL 001000 TO LAST ADOR. 
;. 
J* 
; . 
;. 
;* .. , .. , 
;* 
;. 
;. 
i* 

THIS TEST WILL TEST MAIN ME~ORY WITH ThE CACHE CISAeLED, FROM 
VIRTUAL ADDRESS 001000 TO LAST ADI1I1. IF THE DATA DOES NOT COMPARE 
PROPERLY THE TEST WILL PALT AT EITHER 165516 OR 165536. IF • 
PARITY ERROP OCCURS THE TFST WILL HALT AT ADDRESS 1~5750, WITH 
THE PC + 2 ON THE STACK wHIr.H IS IN T~E KE~NEL D-SPACF. 

IN THIS TEST THE REGISTFRS ARE INITIALIZFD AS FOLLOWS: 
RO = 001000, III = DATA FEAD, R2 = 001000, R3 = 177746 (CACH~ CONTROL REG.) 
R4 = COONT VALUE, R5 = LAST MEMORY AD~R~SS sP = 000776 

,': ** '* -*--*- ..• *****- **** **** ** '* '* •• ** ** ** ****** ._*- ************ -***.-**** 
TST22: 

10 S: 

1$: 

2$: 

J$ : 

4$ : 

5S: 

IWV 
JMP 

MOV 
CLR 
MOV 
HOV 
MOV 
MOV 
MOV 

TST 
CMP 
8l0S 
MOV 
HOV 
CMP 
BI';C;; 

HALT 

COM 
C~P 

BlOS 
MCJV 

COM 
CMP 
BEQ 
HAL'!' 

CMP 
BNE 

fIlOS,RO 
@#SIZE 

#CONT,@#114 
@#116 
In '17146, R3 
#MISS,(R3) 
#1000,R2 
R2,RC 
RO,(RO) 

(RO). 
RO, p5 
IS 
R2,RO 
(RO),R1 
RO,Pl 
3$ 

(RO) • 
RO,P5 
.$ 
-(RO),Rl 

Rl 
RO,Rl 
5S 

RO,R2 
4$ 

iSAVE ~FTURN ADDRESS 
;GL SIZE MEMORY, RETUPN WITH R5 CONTAINING 
;'l'HE LAST I'EMOi<Y ADDRESS 
;SET UP PARITY VECTOR 
;SET P~CCESSOR STATU:; liORD TO ZERO 
;CACbE CONTPOL REGISTER ADDRESS 
;FORCE MISS BOT~ GROUPS 
iFIRST AuDRESS STORAGE 
,SETUP FIRST ADDRESS 
;LCAD EACH ADDRESS WITH ITS 
;OW'f ADnRFSS 

;SET STARTING AODRESS IN RO 
;GET THE DATA 
; I S IT CO~RECT? 
,BRUCH IF YES 
;OATA ERROR ON READING ME~ORY LCCATICN 
;RO=ADDRES5, P1=DATA RECEIVED, PO=DATA EXPECTED 
,CCMPlE"ENT D.lTA AND INCREMENT AJnRF.SS 

READ THE DATA (IT SHOULD NOW BE THE 
CO~PLEMENT OF THE AODRESS) 
CGMPLEMENT BEFDRI': CHEC~ING 
IS THE DATA CORRECT? 
~RUCH IF YES 
DATA ERROR O~ READING ~EMORY LOCATION 
RO=ADDRESS, Rl=DATA RECEIVED, RO=DATA EXPE:CTED 
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7tl4 
78<; 
78~ 
781 
788 
7e" 
'190 
791 
79, 
793 
794 
79< 
79E 
797 
798 
799 
800 
80] 
80:; 
BO? 
804 
80~ 
801i 
807 
808 
8e'l 
810 
811 
81:; 
813 
814 
81<; 
BlE 

.SBTTL CACPE MEMORY DIAGNOSTIC TESTS 

i V ~ V ~ VV V V V V V V V V V VV VV V VV VVVVVVV V VVV VV V V VVVV VVV VVVV V VVV V VVVVVVVV VV VVVVVVVV 
iVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV 
i* 
i* THE FOLLOWING TWO TESTS ARE CACHE MEMORy TESTS, IF EITHER OF 
;* THEM FAILS TC RUN SUCCESSFULLY THEY WILL COME TO A HALT 
i* IN THE M9301 RO~. IF vru DESIRE TO TRY TO BOOT YOUR SYSTEM, OR 
;* DIAGNOSTIC ANYWAY, YOU CAN PRESS "CONTINUE" A~D THE PROGRAM 
;* WILL FOFCE MISSES IN THE CAChE AND GO TO THE 
i* EOOT STPAP THAT HAS HE!> SELECTED. 
;* 
• __ A ___ AA_A_AAAA ___ AAAAAAAAAAAAA __ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA. __ ._ , ._.A_AAAA __ A_A_AA._._. _______ ._. ____________ ._. ________ AA ____ AAAA ______ _ , 
;: * * 111 *** * * * *** '* * ** ** '* '* * '* ***** '* •• '* ****.** **** **** '* *** * ***** ** ** ****** * ** * 

.S8TTL TEST23 TEST CAChE DATA MFMORY 
i* 
1* THIS TEST WILL CHECK THE DATA MEMORY IN THE CACHE, ON THE PDP 11/60 

THERE IS ONLY ONE GROUP (I-K), ON pnp 11/60 THERE ARE 
TWO GROUPS, 1/2 KEACH. 

1* T9E TEST LOADS 052525 INTO AN ADDRESS cr~PLEMFNTS 
;* IT TWICE AND THEt; REAOS THE DATA, THEN IT CHECKS TO INSURE THAT 
;* THE DATA WAS A HIT. THFN THE SEQUENCE IS REPEATED ON THE SAME 

ADDRESS WITH 125252 AS THE DATA. ALL CACPE ~EMORY DATA LOCATIONS 
ARE TESTED IN THIS WAY. 
IF EITHER GROUP FAILS AND THE OPEPATOH PRESSES CONTINUE THE 
PPOGRAM WILL TRY TO BOCT WITH TPE CACHE DISABLED. 

THE REGI5TE~S ARE INITIALIZFD AS FOLLOWS FOR THIS TEST: 
RO 4000 (ADDRESS) PI = i (COUNT), 1<2 = 1000 (COUNT) 

817 
818 

i* 
i* 
i* 
J* 
i* 
i* 
1* 
;* 
;* 
;* 

R3 = 177746 (CONTROL REG.), R4 = 125252 (PATTERN) R5 = LAST MEMORY AD[lRFSS 
SP = 00077b (FLAG CF ZERC PUSHED ON STACK) 

8B 
820 ;:**********************************************************-* ••••• ***** 
821 165544 
822 165544 OC50H 
823 165546 012704 
824 165552 012713 
825 
82t 1(:55515 012700 
827 165562 01270;1 
828 lti5566 005104 
829 H5570 01041(; 
830 165572 005110 
831 165574 005l1() 
83:; 1E55H 021CC' 
83~ 165600 001401 
834 165602 000000 
83!: 
836 165604 006037 
837 165610 10340;1 
838 105612 000000 
83'l 

12!1252 
000030 

004000 

TST23: 

001000 1$: 
J$ : 

177752 !IS: 

CLP 
MOV 
MOV 

MOV 
MOV 
COol 
MOV 
COM 
COM 
CMP 
SEQ 
HALT 

POR 
Bes 
HALT 
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(SP) 
#125252, R4 
IIGRPO,(R3) 

#4000, PO 
#l000,R2 
R4 
R4,(~0) 

(RO) 
(RO) 
(RO),P4 
5$ 

~#177752 
4$ 

OQM9AA.Pll IJ-APR-77 11:11 TEST~3 TEST CACHE DATA MEMORY 

000457 
105116 
OIJ1362 
005720 
0772~O 

4S: 
E~ 

COMB 
8N!': 

BOOT}'. ISS 
(SP) 
3$ 

;SET THE CYCLE FLAG TO ZERO, PATTERN FLAG TG 
,SET UP R4 FOR TEST 
;FORCE REPLACE GROUP o UD FORCE MISS GROUP 
;FORCF. MISS UPPEk 1/2 K OF CACHE ON 11/150 
; SET STARTING ADDRFSS INTO RO 

;SET COUNT TO 1000 OCTAL 
;COMPLEMENT DATA IN R4 
,WI<ITE THE n:ST PATTEllN 
iCOU3LE COMPLEMENT DATA AND 
;MAKE SURE DATA IS IN THE CACHE 
;COMPARE DATA & SET BIT 0 IN HIT/MISS REG. 
;BRANCH IF tArA MATCHES 
;CACHE DATA DIDN·T ~ATCH 
;PO=ADDRESS, P4=ElIPECTED DATA 
;liAS THE LAST ~EI/(!RY RE!'"ERENCE A HIT? 
;RRANCH IF YES 
;CACHE FAILFiJ TC PIT 
;<;C=ADDRESS THAT WAS REFERENCED 

iAE~RT REST OF TEST I~ "CONTINUE" PRESSED 

;I/OVE TO NEXT ADDRESS 
;'lRANrH IF' NOT 'lONE 

(ON 11/70 

840 
841 
B42 
843 
844 
845 
8H 
847 
84e 
849 
850 
851 
B52 
853 
854 
855 
85f 
857 
859 
85<; 
860 
661 
862 
fl63 
864 
~65 
8Ef 
867 
868 
!lE9 
870 
871 
812 
813 
874 
8'15 
876 
877 
878 
879 
B80 
881 
B8:; 
883 
884 
88" 
B8f 
887 
888 
889 
890 
891 
89, 
893 
894 
89~ 

165614 
165616 
165620 
165f.22 
16'5624 
165626 012713 000044 

TST 
SOB 
Mev 

(RO)+ 
R2,3$ 
#GRPl,(R3) iFCRCE REPLACE GROUP 1 AND FORcr MISS GROUP 0 «(N 11/70) 

;FORCE ~ISS LOWER 1/2 K OF CACHE ON 11/60 
165632 
165636 
H5f42 

165644 
16'i 644 
1(;!:f50 
165652 
165654 
16565€ 
165660 
165662 
165666 
165f70 
165676 
165700 
11:5704 
165706 
165710 
165712 

165714 
165716 
165720 
165722 
lb5726 
165130 
165732 
165734 
16573'5 

012700 006001) 
105166 000001 
OC1341 

012702 001000 
010200 
010010 
005720 
020005 
1011'14 
01270] 000003 
005016 
032'137 aecao. 
001420 
012716 000030 
01020r, 
005110 
005110 
020010 

001401 
000000 
0057 ;;C 
006037 1'17752 
103402 
OCOOOe' 
000410 
020005 
10176:'1 

173024 

MOV 
COMB 
BNE 

116000,RO 
l(SP) 
IS 

iCCMPLEMENT T~E CYCLE FLAG 
iLCCP IF NOT DCNE 

;: ** * * ... *** _*** __ •• *_**. __ **.* __ *.It.** __ *. *** • It It _* _.* _.* *_ It ••• •• _ **._.*_ 
.SBTTL TEST24 TEST ME~CRY WITH THE DATA CACHE ON 

i* 
i* T~IS TEST C~ECKS VIRTUAL ME~ORY FROM 001000 THRU LAST ADDRESS 
;* TO INSURE THAT yeu CAN GET HITS ALL TPE ItIAY UP THROUGH ~AIN 
i* ME~eRY. ON THE PDP 11/10, IT STAPTS WITH G~OUP 1 ENARLED, THEN TESTS 
i* GPOUP 0, ANn ~INALLY CHECKS MEMORY WITH BOTu GROUPS ENABLED. 
i* ON THE PDP 11/60, THE TEST IS DONE ~ITH THE 
;* ~10LE CACHE ENABLED. 
i* 
i· UPO~ ENTRY THE REGISTERS WILL BE SET UP AS FOLLC.S: 
i* RC 001eoo (ADDRESS), F1 = (PASS COUNT), R2 = (FIRST ADDRESS), 
;* F3 = 177746 (CONTROL REG.), 
;* R5 = (LAST ~EMORY ADDRESS), SP = 7'1b 
i* 
;* UPON COMPLETION OF THIS TEST MAIN ME~ORY FROM VIRTUAL ADDRESS 
i* 001000 THRU LAST ADDRESS WILL CONTAIN ITS Ow~ VIRTUAL A~DRESS. 

i* 
}:********************************************************************** 
TST24 : 

1$: 

2$: 
3$: 

5$: 

4$: 

MOV 
MOV 
MOV 
TST 
CMP 
RLOS 
MOV 
CLR 
BIT 
BEQ 
MOV 
MOV 
COlo! 
COM 
CMP 

BEQ 
HALT 
TST 
ROR 
BCS 
HALT 
BP 
CMP 
BLOS 

#1000,R2 
R2, PC 
RO,(l<O) 
(RO)+ 
RO, R5 
1$ 
#3,Rl 
(SP) 
#2,@1I113024 
11$ 
IIGRPO,(SP) 
R2,RO 
(RO) 
(RO) 
RO,(RO) 

5$ 

(RO)+ 
@#l77752 
4$ 

BOOTMISS 
RO,R5 
3S 

i~ETUP FIRST ADDRESS 
iFIRST ADDRESS IS 1000 OCTAL 
;FILL MEMORY WITH ADDRESSES 

iSE.T PASS COUNT TO THREE 

iMICRO-SWITCH 2 INDICATES PDP 11/60 OR 11170 
;TT IS PDP 11/60 
;LGAD CODE TO FORCE GRCUP 0 ONTO STACK 
;FIRST ADDRFSS 
,DOU8LE CO~PLEMENT DATA AND 
;MA~E SURE IT IS IN THE CACHE. 
;CQMPARE DATA, AND SET BIT 0 IN HIT/MISS REG 
;ALsa POINT TO NEXT ADDRESS 
JBRANCH IF nATA MATCqES 
;DATA DIDN"T MATCH RO = ADDRESS + 2 

;WAS THE LAST MEMORY REFERENCE A HIT? 
;BRANCH IF YES 
;HIT FAILED TO OCCUR PO = ADDRESS + 2 
;ABORT REST OF TEST IF "CONTINUE" PRESSED 
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896 165740 011613 
897 
8ge 
e99 
900 If5742 005011' 
901 165744 077121 
9C:;: lE574f 00040'1 
903 
904 
905 165750 000000 
90E 
907 
908 
909 165752 0004C:;: 
910 16~754 

911 165754 012713 000014 
912 Ib5760 oe0137 173112 

.!lAIN. MACVl1 27(100f) 25-AP~-77 
DIHI9AA.Pll 13-APQ-77 11:11 

17300(1 

08:26 PAGE 19 
TEST:;:4 TEST MEMORY WITH THE DATA CACHE ON 

6$: ~OV (SP),(R3) ,FORCE "ISS GRPl ON PASS 2, FULLY 
;EUllLE CACHE ON PASS THREE. (11170 ) 
;ON 11/~0, RUN EACH PASS WITH THe WHOLE 
;CACHE ENABLED. 

ClR (SP) ;GET READY TO FULLY ENAPlE CACHE ON PASS 
SOt! Rl,2$ ;RUN THReF PAsses THRU THIS TEST 

JUMPC ~ Bf( JUMP iGO TO BOOT STRAP CODE 

CONT: HALT ,STOP HERE IF THERE IS A CACHF. PARITY ERROR 
lOR A MlIN MEMORY PARITY ERROR 
'CHEC~ CCR, MEMORY REGISTER AND CPU REGISTER 
,TG FIND WHICH ONE 

BP JUMP 
EOOTIIISS: ;ENTER P.ERE IF ANY FRPOR (EXCEPT PARITY) 

MOV #MISS,(R3) ;FORCE MISSES IN BCTH GWOUPS OF CACHE 
JUMP: JMP @#CHI<SWR ,GO TO BOOT STRAP 

CS· 2b PAGE 20 
aOOTSTRap E~TRY POI~T IS AT 17773000 

.SeTTL BOGTSTiUP ENTRY POINT IS AT 17773CCC 
;vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvVVVVVVVYVVVYVVVVVV 
;VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVVYVVVVVYVVVVVVVVVVVYVVYVYVYVVYVY 
if< 
if< THE REGISTER USAGE DURING THE BOOTSTRAP IS GENERALLY AS FeLLOWS: 
'f< 
;" 
;" 
i" 
if< 

RO 
Rl 
112 
R3 

THE DRIVE NUMBER RIGHT JUSTIFIED (0 - 7) 
TdE ADDRESS OF THE MAIN CONTROL AND STATUS REGISTER 
THE DRIYE NU~9ER PCSITIONED FOR lOADING INTO D~VICE 
POINTER TO THE FUNCTIGN TABLF 

OCCUREI: 

i* 
i* 

1<4 
R5 

INCEX NUMBER TO GET THRU THE TABLES FOP THE CORRECT INFORMATIGN 
100200 "ERROR" BIT AND 'PEADY' BIT 

i* 
J* 
;* AFTER A SUCCESSFUL BOOT THE REGISTERS A9E AS FOLLOWS: 
i* 
;* RO = THE DRTVE NUMBER RIGHT JUSTIFIED (0 - 7) 
}* PI = THE ADD~ESS OF THE MAIN CO~~AND AND STATUS REGISTER 
;* 
.~ ______ AAA _____ A ____ AA_A ___ AA •••• AAAA.A_._AAAA. ___ •• _ A.A.A •• _._ ••• _ •• _. , 
.ft ____ A.A.A ___ ._.A. ____ ••• ___ •••• _. _____ ._ •• _.A.A •••• AA_AAAAAAAA ____ •••• , 

• = BASE2 

IN CACH 

913 
914 
915 
916 
91"1 
91A 
919 
92C 
921 
92' 9n 
924 
925 
926 
921 
928 
929 
93C 
931 
932 
933 
934 
935 
936 
937 
9~e 
939 
940 
941 
94? 
943 
944 
9-1~ 

946 
947 
948 
949 
950 
951 
95:;: 
953 
954 
95~ 
9515 
957 
9SE 
959 
960 
9El 
962 
963 
9b4 
965 
96E 
967 
gee 

l;~COO 032737 000004 173024 BOOT: EIT #4,@#173024 ;SW OFF? sKIP TESTS (CPU, MEM, CACHf.)? 
173006 001041 8~E CHKSWR ;XF YES, DONT EXECUTE ANy TESTS, GO 

}STRAIGHT TO THE BOOT 
173('10 aC(l137 1~5(10C JMP @ftDIAG iGO CO THE TESTS 

.SBTH TillS IS THE CODE TO REAr THE SWITCH REGISTER AN~ SiiITCHES 

173014 113700 177570 '>TART: ~:OVP (a#SW~,RO ;READ THE CONSOLE SWITCH REGISTER (La BYTE) 
173020 OOIOO~ B/IF S1ART2 }IF NOll-ZERO, GET THE DEVICE CGOE FROM CON:;OLE SliR 
173 C2 2 012'lC0 .luRT1: Mev (PC)+,RO ;IF ZERO, READ THE MICRO-SWITCHES (AT 113024) 
173024 00077f .WORD 776 )~Ir,RO-S.ITCH ADDRESS 
173026 006200 ASR RO iSHIFT RIGHT CONTENTS OF ~ICRO-S.ITrH AND 
173030 042700 000007 BIC It? ,RC iMASK FOR COMMON PROCESSING 
173034 010004 SURT2: MoV RO,1'4 iCOPY THE CONSOLE SWR CR MICRO-SWITCHES INTO R4 
173036 042704 177607 BIC 4177607,R4 ;LEAVE DEVICE NUMPER IN R4 BITS <06:03) 
173042 00100-1 BNE 3$ ; IF DF:VICE NU~BER iiAS 0, 
173C44 0131C4 113024 MOV @1tl73024,P4 ;REAC T~E MICRO-SWITCHES 
173050 006204 ASR R4 ;SHIFT ANn PROCESS 
173052 000770 ilR ;)TART2 
1'73054 0724 :t'l 177776 .:i$ : ASH #- 2, ~4 iSHU'T DEVICE NUMBER (IN R4) TO SITS <2=0) 
173060 005744 TST -(R4) ;ADJUST R4 TO I~OEX THRU TARLE (0 - 74) 
173062 042100 177770 8 It:: #~C7,RO ;LEAVE UNIT NUMBER IN KO BITS <02 : 00) 
17~C66 CIOOO:; MOV RO, p;; ;COPY UNIT NUMeER INTO ~2 
173070 000302 SWAP R2 ;PUT UNIT NUMPEQ IN UPPER '3YTE OF R2 
173072 012705 100200 MOV #100200,R5 ;LOAn 'ERROR' AND 'READY' BITS INTO R5 
173076 016401 113636 !oIrv CSRI'TR(R4),R1 ;lGAD MAIN CSP ADDRESS INTO Rl 
173102 016403 173662 Mev CI4DPTR(R4),R3 ;lCAD PCI~TER TO FUNCTICN TABLE 
173106 000174 173704 JMP @ADDRS(R4) ;JUMP TO START OF PARTIrULAR ROOT 
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969 
970 
971 173112 032737 000010 173024 CHKS.R: BIT 
91, 

1I10,@#l73024 

ST APT1 

;IS MICRO-SWITC" SET TO 
;DISABLE LOOKING AT SWITCH REGISTER? 
;IF OFF, DO NT LOOK AT SWR 97! 173120 001340 SHE 

974 173122 000734 BR START ;IF ON, SENSE THE CONSOLE SWKEG 
97" 
976 
977 
978 
919 
980 
981 
982 
58! 
984 
985 
9eE 
987 
988 
9B9 
59C 
991 
992 
993 
59~ 
995 
996 
99' 
998 
999 

100e 
1001 
1002 
1003 
1004 
1005 
1006 
te01 
lOOP 
1009 
1010 
IOn 
1012 
1013 
1014 
1015 
1016 
1017 
10te 
1019 
1020 
1021 
102, 
1023 
1024 

173124 
173126 
173130 
172132 
173134 
173140 
17:'4' 

173144 
173146 
113152 
173154 

1731515 
173160 
173162 
17:170 
173172 
173172 
113174 
173176 

173200 
173202 

173204 

113,06 
173214 

010211 
052311 
005711 
1 C031f. 
005761 
100017 
000421' 

010211 
006001 
1C33;~ 

052311 

1C5711 
100376 
012761 
11231 ~ 

030511 
001776 
100003 

0000 O~ 
000743 

010211 

012161 
112307 

17777€ 

177776 

177777 000002 

17700e C00002 

.S6TTL THIS IS THE START OF THE Tc11/TU5~ ROOT STRAP (DECTAPE, tC11-G) 
;CCMMAND KEGISTER ADDRESS IS 177342 

TU!:l6: 

1$: 

~OV 
BIS 
TST 
8PL 
TST 
BPL 
liP 

R7,(I<!) 
(R3)+,(RI) 
(Kl) 
IS 
-2(Pl) 
AGAIN 
RP03 

;LOAD UNIT NU~BER INTO C.S.P. 
;·OR· REWIND COMMANO INTO C.S.R. 
;SEE IF ERROR lilT IS SET 
;IIiAIT UNTIL 8IT 15 OF C.S.R. IS SET 
;IS THE ERROR ·END ZONE· 
;BRANCH IF NOT ·END ZONE· 

.SdTTL THIS IS THE START OF THE TM11/TUIC BOOT 5TRAP (~AGNFTIC TAPE, TM11) 
;CGMMAND REGISTER ADDRESS IS 172522 

TUIO: MOV 
IS: ROR 

BCC 
BIS 

~S: TSTP 

TUIOA: 

EPL 
MOV 
MOVB 

3$: BIT 
BEe: 
~PL 

R2,(Rl) 
-2(R1) 
IS 
(R3)+,(Rl) 

(Rl) 
2S 
#-l,2(Rl) 
(R3)+,(Rl> 

R5,(Rl) 
3S 
CMNSGO 

;LOAD UNIT NUMBER INTO C.S.R. 
;IS THE SELECTED DXIVE ON LINE 
;WAIT FO~ eIT TO BE SET BY DRIVE 
;·Op· REWIND COMMAND INTO C.S.R. 
;THIS COMMAND ALSO SETS 800 BPI 9 CHAN. 
;SEE IF THE REIiIND IS COMPLETE 
;WAIT FOR READY PIT OF C.S.R. TO BE SET 
;SET RECORD COUNTER TO SKIP ONE RECORD 
;LOAD SPACE FORWA~D COMMAND INTO C.S.R. 

;TEST FOR ·ERROR· AND ·READY· BITS 
;BRANCH IF NEITHER SET 
;BRANCH TO COM~QN READ IF NO ERRORS 

.SBTTL CODE TO CLEAN UP WORLD AND TRY BOOTSTRAP AGAIN 

"GAIN: RESET 
SR CHKSIiR 

;CLEAR ALL OEVICES AFTER ERROR 
;GC SET UP MEMORY MANAGEMENT AND UNIBUS MAP 
;AND ATTE~PT TO DOOT AGAIN. 

.S8TTL THIS IS THE START OF THF RP11/RP03 800T STRAP (~ISK PACK, RP11-C) 
;CCMMAND REGISTER ADDRHS IS 116714 

RP03 : MOV R2,(P1) ;LOAD THE UNIT ~UMBER INTO THE CO~MANn REG. 

.SBTTL TP.lS IS THE START OF THE COMMON READ CODE 

CMtiSGO: MOV 
WjV? 

1I-5U.,?(Fl) 
(R3)+,R2 

;LCAD WORD COUNT OF 256 ~ORDS 
;LOAD READ FUNCTION INTC LO BYT~ 
;& THEN LeAD READ FUNCTIGN INTC C.S.R • 

• MAIN. MACYll 7.7(1006) 25-APR-77 CP:26 PAGE 22 
DgM9AA.P11 13-APR-77 11:11 THIS IS THE START OF THE COMMON READ CODE 

1C25 
1026 
1027 
loa 
1029 
1030 
1031 
103 :; 
1033 
1034 
1035 
1036 
1037 
1031i 
1039 
1040 
1041 
104 :< 
1043 
1044 
)[04'5 
104E 
1047 
:l048 
1049 
ilO~O 

ll051 
Il052 
lO~ :; 
Il054 
ll055 
l05t: 
;tel 51 

17:Llf: 
17 J 222 

173224 
173226 

173230 
173232 
173234 
173236 
173240 
173242 
173244 
173246 
173252 

1')3254 

173,56 

173:<60 
17 32t 4 
173270 

042111 
00040, 

173224 
173000 
00031(1 

050211 
105711 
10037() 
005711 
100005 
105713 
CC135~ 
021361 
001357 

1 C5C 11 

OC5CO':' 

010061 
012711 
CC074C 

OCO:77 

000014 

000010 
000003 

O!U: 
GOl: 

CLRCS: 

• SIiTTL 

RK06 : 

8IC 
BP 

.=BASE4 
• '~ORD 
.WORD 

BIS 
TST'3 
aPL 
TST 
BPL 
T5TB 
RNE 
CMP 
8NE 

CLPR 

CLP 

#~7?,(R1) 
CMN1 

173000 
000340 

R7,(Rt) 
(PI) 
GQl 
(R1) 
CLRes 
(R3 ) 
AGAIN 
(RJ),14(Rl) 
AGAIN 

(Rl) 

PC 

;NOTE: THE ABOVE IS DONE BECAUSE RK611 
;DOES NOT RECOGNI7E BYTE OPERATIONS 
iON THE aus. 
;CLEAP OUT LO BYTE OF TilE C.S.R. 

;ASSEMBLED AT 773224 ~ 773226 
,"ECTOR TO TMI': START OF 149301 BOOTSTRAP 
IPRCCESSOR STATUS TO ASSU~E AT BOOT TIME 

;~OVE THE RFAD FUNCTION INTO C.S.R. 
;TEST fOR ·READY· BIT 
iWAIT UNTIL READY IS SET 
;TEST FOR ERROR EIT 
;~C ERROR 
;IS IT TiJ16? 
;NO 
;IF VF3, WAS THE ERROIl A FRAME COUNT EROR? 
;IF NOT, TRY TO BOOT AGAIN 

iCLEAP COMMAND REGISTER. THIS WILL 
;STOP DECTAPE MOTICN 1F DEVICE WAS 
;TU56 - DON·T CLEAR HIGH BYTE 
;START SECONDARY eOOT AT 0 

THIS IS THE START OF THE RKXX/RK06 BOOT STRAP (DISK DUM~Y) 
;COMMAND REGISTER ADDRESS IS 177400 

MOV 
MOV 
IHI 

RO,lO(R1) 
#3,(Rl) 
TUIOA 

;LCAD DRIVE NUMBER INTO ~RIVE SFLECT REG. 
;LeAD PACK AcrNOWLEDGE FUNCTION 



.MAIN. HACY11 27(100t) 25-AP~-77 08:2t PAGE 2' 
D~M9AA.Pll 13-APP-77 11:11 THIS IS T"~ START OF THE RH11/R[04 ~OOT STRAP (DISK PAC~, RYP04) 

105b 
10!;S 
1060 
1061 
1062 
1<l6 ~ 
1064 

173272 
173276 
1'13300 
173306 

110061 
112311 
012'IE1 
000470 

000010 

OI4COO C00032 

.SBTTL 

HP04: 

THIS IS THE START OF THF RHII/RP04 BOOT STRAP (DISK PACK, HWP04) 
,COMMAND REGISTER ADDRESS IS 1'115700 

Mova 
MOVR 
MOV 
RR 

RO,10(RI ) 
(R3)+,(H1) 
#14000, 32(Rl) 
CMNSRH 

iSELECT UNIT NUMBER TO BOOT FROM 
;ISSUE READ-IN PHESET COMMAND 
;SET FMT22 & ECC INHIBIT eITS 
,GO JOIN THE COMMON RA70 COryE 

.MlIN. MACYll 2'I(lCOO 25-AP~-17 08: 20 PAGE 24 
DQM9AA.Pll 13-APR-77 11:11 THIS IS THE START OF THF: RHll/I<P04 ~OOT STRAP (DISK PAC!':, RIoIP04) 

1065 
IeEE 
1067 
1068 
1069 
1C1t' 
1071 
1072 
1073 
1074 
1075 
10'lt 
lC'l'I 
1071! 
10'19 
lOBO 
1C81 
1082 
1083 
1084 
1085 
10116 
1087 
I08e 
1089 
109C 
1091 
1092 
1093 
le9. 
1095 
1096 
1091 
le9E 
109 .. 
1100 
1101 
1102 
1103 
1104 
1105 
1106 
110'1 
1l01! 
llC9 
1110 
1111 
1112 
111 ! 
1114 
1115 
llH 
111 'I 
1118 
1119 
112 r 

173310 
173314 
1133.10 
173326 
173332 
113334 

1'13336 
173342 
173346 
113354 
1 'I3351i 
173360 
1'7~364 
173366 
173370 
173~74 
1'133'16 
1'13404 
1'13406 
1'13412 
173414 

173"16 
173427 

173424 
]7342f 
1'13"37 
1'13434 
1'13436 
1'73440 
1'13<142 
173444 
1 '13 450 
173452 
1 'I3Il56 
1'73460 
1'1:!462 

012'105 
005037 
012'137 
012'106 
005'145 
01000'1 

010061 
052361 
032'161 
001 '174 
112311 
105'161 
lC031" 
112311 
105'161 
lC031!' 
012'161 
112311 
1C5'161 
1003'1!' 
000425 

0121C(1 
000'l3? 

010115 
1427 C" 
010515 
011503 
005211 
1C5'111 
1003'1f 
11611:3 
00521~ 
122'10:> 
001366 
105223 
OC014? 

160000 
000006 
1733n 
000116 

000032 
000032 
010000 

000012 

000012 

1'17117 

000012 

1'13424 

OCC024 

000002 

C003'15 

000004 

000012 

000006 

.SETTL 

SIZE: 

IS: 

.SBTTL 

TU16: 

IS: 

:':S: 

J$: 

4S: 

.SETT!.. 

PCll : 

IS: 

2$: 

3S: 

.SoTTL 

T~IS IS THE MEMORY SIZI~G COD~ 
;ENTER WITH RO=RETURN ADDRESS 
;EXIT WITH R5=LAST MEMeRY ADDRESS 

MOV 
CLR 
H(,V 
MOV 
TST 
Mev 

1/16UOOO,R5 
J#6 
#ls,@#4 
#1'16, SP 
-( R5) 
RO,PC 

;SETUP H~CRY CHECK LIMIT (28K) 
;("LEAR Lor. 6 (TIMEOUT VEC.+2) 
iSETUP TIMEOUT VECTOR 
;SETUP STACK POINTER 
;FIND LAST MEll. LOC. 
;RETUHN 

TPIS IS THE START OF THF IIHI1/TD16 AOOT STRAP (MAGNETIC TAPE SYSTEM, TWVlf) 
iCO~MAND REGISTER ADDRESS IS 1'17440 

H'lV 
BIS 
811' 
EEC 
"OVP 
TST8 
BPL 
MflVP 
T~T3 
bPL 
~!OV 

MQVP 
TSTF 
8PL 
BII 

RO,32(Rl) 
(R3)+,32(Rl) 
#MOL,12(R1) 
IS 
(R3)+,(R1 ) 
12(Hl) 
2S 
(R3)+,(Rl) 
12(R1) 
3S 
#-1,6(R1 ) 
(R3)+,(Rl) 
12(R 1) 

'IS 
CMNSR'l 

;lOAD u~;n NU"BER INTO SLAVE SELECT IlEC. 
iMERGE IN FORMAT AND 1)ENSITY BITS 
;IS THE MEDIUM ON LINE? 
;~AIT FOR PIT 17 rF DRIVE STATU~ ~EG 
iISSUf REWI~D COHMAND 
iIS DRIVE RFADY BIT SET YET? 
iWAIT FOR DRIVE READY en 
iISSUE DRIVE CLEAR COMMAND 
;IS DRIVE READY BIT SET? 
iwAIT UNTIL BIT 0'1 IS SET 
iSET SKIP COUNT TO 1 RECORD 
; ISSUE SPACE FGR.ARD COfo'MAND 
;HAS THF. DRIVE FI~ISHED THE SPACE? 
;WAIT UNTIL BIT 07 IS SET 
;GO JOIN rOMMON ~H70 CCDE 

THIS IS THE START OF THE PCll BOOTSTRAP (HIGH SPEED PAPER TAPE READER) 
;THE STATUS REGISTER ADrR~SS IS 17'1550 

MOV 
Eq 

MOV 
EHce 
lot 0 V 
/,CiI 
INC 
TSTP 
BPL 
MOVE' 
INC 
CMPB 
!iKE 
INCA 
JMP 

#1S,RO 
51 Z~ 

Rl,(K5) 
1/24,1<5 
R~,(R5) 

(R5),R3 
(R1 ) 
(R 1) 
3$ 
2(Rl),(R3) 
(~5) 

!f~'I5, 113 
2$ 
(R3)+ 
-(P3) 

iSAVE RETURN PC 
iGO SIZF "E~ORY 
;RETURN WITH R5=LAST AD"R. 

i"ASK FOil SPECIAL ADDRESS 
; STORE (lwN AD[)RFSS IN Pf'INT"R 
iGET BYTE POINTER 
;ENABLE TAPE RE.~DER 

iTEST DONE HT 
i~AIT UNTIL RFADY 
;STORE DATA AT BYTE POI~TER 
;BUMP POINTER 
iSTGRED JU~P OFFS~T? 
iSIlANCH IF NOT YET 
iYES, ALL DCNE 
iGC EXECUTE AS BhANCH 

T~IS IS THE START CF THF RHII/RSQ4 bOOT STRAP (FIXED HEAD DISK, RWS04) 
;CC~MAND REGISTER ADDRESS IS 1'17040 



_~lIN. MACY11 27(100~) 25-AP~-77 08:20 PAGg 25 
DCM9AA.P11 13-APR-71 11:!1 THIS IS THE START OF THE PHl1/~SC~ eOOT STRAP (FIXED HEAD DISK, RWS04) 

1121 
1122 173464 110061 000010 
11;; ~ 

I<S04: MOVR RO,10(R1) ;LCAu THE DRIVE NUMBER TO BOGT FROM 

_IIIAIN. IHCYlt ?7(l00f) 25-APR-77 06:20 PAGE 20 
DQM9A~.Pl1 13-APR-71 11:11 THIS IS THE START OF TH .. COMMON RH-7C COD .. 

1124 
112" 
11;; f 
1127 
1128 
1129 
11 ~c 
1131 
1132 
1133 
1134 
113!J 
1136 
1137 
113[1 
1139 
tHe 
1141 
1142 
114:: 
1144 
1145 
1146 
1141 
1148 
1149 
lIse 
1151 
1152 
115 ~ 
1154 
1155 
115f 
1157 
1156 
1159 
llEC 
1161 
1162 
1163 
1164 

173470 
17 3 47~ 

173500 
173!;C4 
173';.06 
173510 
173512 
173514 
173516 
173520 
173524 
17352t 
11:~30 
173535 
173540 
173542 
173544 
173546 
173550 
173557 
1735'i4 
173556 
173562 
173564 
173572 
173574 

173576 
173602 
173606 

CH161 
00064:> 

05270" 
OC5'10(, 
001401 
005723 
1305U 
001'176 
112311 
01270 
105'111 
100376 
112Hl 
0'17206 
030511 
001776 
10061f 
111311 
130511 
OCl'l'jf 
100003 
116122 
C0077? 
02273'1 
001202 
OC50C1 

0'12227 
010261 
000733 

OOCCH 

000040 

00CC02 

000('01 

000002 

000240 

000005 
000006 

GCCCH 

cocoo, 

000000 

• SETTL T~lS IS THE START OF THE CG~MON RH-'I0 COCE 

CMI;$I<H: MOV 
C$RH1: "R 

16(111 ),!e(Rl) 
CMNSGO 

;TURN OFF ANY ACTIVE ATTEN'rION FLAGS 
;BRANCH TO CO~MON I<EAD CODE 

.ShTTL THIS IS THE sTART OF TH~ RXI1/RXOI eOOT ST~AP (FLOPPY DIS~) 
;CCMMAND REGISTER ADDRESS I~ 17'1170 

~XOl: HIS 
TST 
8 .. Q 

TST 
IS: BITS 

eFQ 
MOVB 
MOV 

2S: TSTB 
BPL 
MOVP 
S09 

3$: BIT 
PEQ 
EMI 
MGV8 

4$: 3IT8 
BEe;; 
BPL 
MOVB 
81:/ 

CHK240: eMP 
BNE 
CLfI 

HO,R5 
RO 
1$ 
(R3 )+ 
R5,(R1) 
1$ 
(R3)+,(Kl) 
#2, II ~ 
(Rl) 
2$ 
flOOl,2(Rl) 
R2,2S 
R", (Rl) 
3$ 
AGAIN 
(R3),(R1 ) 
R5,(Rl) 
45 
CHK240 
2(R1), (R2)+ 
45 
#240,@#0 
AeA I N 
PC 

;ADD "DONE" BIT TC "ERRCR" AND "TR" BITS 
iTEST UNIT NUMPER 
;qRANCH IF PNIT 0 WAS SELECTE~ 
;ADD 2 TO FUNCTION CODE POINTER 
iTEST FOR "TP" AND "DONE" 8ITS 
;WAIT UNTIL ONE IS SET 
;LOAD READ COMMAND FOR PROPER DRIVE 
;LOAD LOOP caUNT INTO R2 
;TEST FOR THE "TR" BIT 
;~AIT UNTIL IT IS SET 
;LCAD TRACK ADDRESS THEN SECTOR NUMBER 
;LCCP BAC~ TO LOAD SECTOR NUH~EP 
;TEST FOR "ERROR","TR", AN~ "DONE" RITS 
;WAIT feR CNE CF THE BITS 
i~R\NrH TO RETRY BOOTSTRAP IF "ERROR" BIT SET 
;LOAC EMPTY BUFFER COMMAND FOR PROPER DRIVE 
;TE!T FeR "TR" OR "DCNE" "ITS 
;liAIT FOR ONE OF THF. ~ITS 
;!lRANCIl TO CHECIf ADDRESS ZERO IF "DONE" BIT 
;STerlE DATA IN MEMORY (~:2 GeES FKOM oeo TO 1']']) 
;GO GET NEXT BYT~ 

;CHEC~ T~E FIRST ADDRESS ROOTED 
;B~ANCH TO RETRy JF NCT A "NOP" 
;START Sr:CONDARY BOOT AT ADDRESS ZE?O 

.SBTTL TillS IS THE START OF THF RKll/RIfO'i ~OOT STRAP ([ECPACK DISK CARTRIDGE, PKI1-D) 
;COMMAND REGISTF.~ ADDRESS 15 17,404 

RK05: ASH 
MDV 
BR 

#5, R2 
R2,6(Rl) 
C$RHl 

;LEFT SflIFT UNIT NUMRFR 5 PLACES 
;LOA~ UNIT NuuBER INTO DEVICE 
;9RA~CH TO COMMON READ CUDE 



.!'AIN. MACH 1 27(100(,) 25-APR-17 08: 26 PAG!,; 27 
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11 o~ 
11H .SIiTTL t'UNCTION CODES FOP THE lLL OF THE DEVICES 
1167 
1168 113610 Of 0017 TU10S: .wORD 060017 ;REWIND SELECTED DRIVE AND SET 800 BPI 
1109 173612 011 .BVTE 011 ;SPlCF FGRWAKD CCMMAND FOW TUlO 
117C 173El3 00:'> .BYTE 003 ;!lEAD CaMIotAND FOR TU10 
1171 ;PACK ACKNOWLEDGE FOR RKOf 
1172 173614 RK06$: 
ll7~ 1731:14 02' RPC4S: .9VTE 021 ;READ-IN PPESET FOR RP04; READ FOP RK06 
1174 173615 071 RS04$: • eYTE 071 ;READ CO~MAND FOR RP04 ~ PS04 
1175 
117f 17361/'i OC400? TU56S: .. WORD 004003 ; SEAPCH FOR BLOCI( 0, REVERSE DIRECTION 
1177 173620 RK05S: 
1118 173620 005 RPOH: .BYTE 005 ;READ COMMAND FOR T1156, RK05, PP03 
1179 
U8C 173~21 07'7 .BYTE 077 ;THIS IS A FILLER-NON-ZERO BYTE 
1181 ;TO DISTINGUISH FROM THE (3YTE FOLLOWING 
1182 ;THE READ FORWARD COMMAND) IN TU16 
11 82 
1184 173622 001300 TU16$: .WOPD 1300 ;FORMAT BITS FOR TU16, 800 SPI, NPZI 
118'5 173624 00: .BYTE 007 ;REWIND SELECTED DRIVE 
1186 173625 0] , • BVTE 011 ;DPIVE CLEAP COMMAND 
1187 1 '73626 031 .!lYTE 031 ;C:PACE FORWARD 
1181l 173627 071 .BYTE 071 ;READ FORWAPD 
1189 173630 001000 ~ ~~CRD 1000 ;FRAME COUNT fRRCR 
119C 
1191 • EVEN i INSURE WORD ~OUNDARY 
1192 173632 00"1 RX01$: .BYTE 007 ;READ SECTOR COMMAND FOP DRIVE ZERO 
1193 173633 003 .:lYTE 003 ; .. MPTY BUFfER COMMAND FOR DR lYE ZERO 
1l9~ 173E34 027 • ~YTE 027 iREAD SECTOP COM~AND FOR DRIVE ONE 
1195 173635 1)23 .BYTE 023 ;.MPTY BUFFER COM~AND FOR DRIVE ONE 
1196 

.MAlN. MACY11 27(1000 25-APII-77 08:20 PAGE 28 
Dt;M9U.Pl1 13-APR-77 11: 11 FUNCTION CODES FOil THE ALL OF ThE DEVICES 

1197 
1198 • SilT'lL COMIAAND AND STATUS REGISTER ADDRESS TAilLE 
1199 
1200 173636 172522 CSRPTR: .WORD 172522 iTHIS IS THE C. S. R. ADDRESS FIJR TI110 
1201 173640 177342 .WoRC 177342 ;TIl [S IS THE C.S.R. AD:JRESS FOR THE TU56 
1202 173642 177404 ~WCRO 177404 ;THI S IS THE C.S.I<. ADDRESS FOR THE RKor; 
1~0~ 173644 1767).4 .wOIl!) 176'714 ;THIS IS THE c. s. R. ADDRESS FOP THE PP03 
1204 173646 177HC • WOIIC 177440 ;THIS IS THE C.S.R • ADDRESS FOR THE RKO 6 
1205 173650 17244(1 .WCRD 172440 ;THIS IS THE C.o.R. ADDWESS FOR THE RH U/TU 16 
liOf 173E52 1761C(' .WORD 1'7 67C 0 ;THIS IS THE C.S.P. ADDRESS FOR THE RH11/RP04 
1207 173654 172040 .1'0110 1'72040 ;THIS IS THE C.S.P. ADCRESS FOR THE RHll/R 504 
12011 173655 177170 .WORO 177170 ;ThIS I~ THE C. '5.11 J ADDR!':SS FOH WXll/RXOl 
1~09 1'73660 17755(' .WOllD 177550 ;TI1IS IS THE C. S. R. A!)DRESS FOR THE PCll 
1210 
1211 .SBTH FIlNCTION POINTER TABLE 
1212 
1213 173f62 173~ H CMLP'YR: .WORD TUI0$ iPUINTEP TO ~'UNCTIoN TABLE FOR TtiF. TU 10 
1214 173664 1736H .WORD TU,,6S iPCINTEP TC FUNCTION TA8LE 'OR THE TUS6 
1215 173666 1'731,;20 .'NORD Rv 05S ;FOINTER TO FPtoCTION TARLE FOR r;1E RK05 
12H 173670 173620 .WORD XP 03S ;PCINTEP TO FU~CTION TAeLE I'DI;' THE Rr03 
1217 173672 173614 .WORD RK06$ i POINTER TO FU~CTlaN TAPLF. !'OR THE PK06 
1218 173674 1'7362? .wORC TU16$ ;POINTER TO FUNCTION TARLE .OR R<ill/TU16 
1219 173676 173614 .WCRD RP04S iPGINTER TO FU NCTIGN TABLE FOR TOlE RH7C/RP04 OR RHll/P~O 

122C 173100 113E1~ • WORD RS04S ;POINTE!! TO FUNCTION T AeLE FOll '!"iE PH70/RS04 OR RFll/PPO 
1221 113702 173632 .WOR:l R)(01$ ; POINTER TO P1NCTION TABL~ FOR !'iE PX01 
1222 
122: • senL ~TA!lTING ADDRESS TABLE 
1224 
1225 173704 173144 AD':'RS: .'''ORC TI110 ;STARTI~G ADDPESS FOR TIfE T~11/TU10 
122t 173706 173124 • WORD TU56 ; STAil! I NG ADDRESS FOR THE TC11/TU50 
12~i 1'73710 17351f .WORD RKO~ ; STA RT I~!G ADDRESS FOR TI'E RKll/PKO~ 
1228 173712 173204 .WORD RP03 ; STAPTING ADDRESS FOR TlfE RPll/pP03 
1229 173714 173260 .WORD RK06 ;STAilTING ADDRESS FOR THE RK o~ 
123C 1731H 17 3 3 3t .WORD TU11i ;STARTING ADDRESS FOR THE '<1'70/TU16 (800 'lPI NRZI) 
1231 173720 17327' .WORD ,<P04 , START IN:; ADDRESS FOR TilE R'l1Q IRP04 DR RHll/RP04 
1232 173722 17340" .WORD KS04 ;STARTHlG ADDRESS FOR TilE RH70/RS04 eR WHll/RS04 
123~ 113724 1735 cr .1oI0RD RXOI iSTARTING ADDPESS FOR THE l<Xll/PXOl 
1234 173726 1734H .WOFID PCll i STAtlTING ADIJRESS FOR THE pelt 
1235 1'73'730 00000<' .\iORD 0 ;RESERVfD 
12H 113'73 , 000001' .WORD C ;RESEPVED 
1237 000001 .'NO 
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A[lDkS 173704 966 1225# 
AGAIN 17j200 9~5 1009lf 104. 1044 1147 1155 
BIISE! 165000 320# 342 
BASE2 173000 328. 930 
BASE] 1'13002 3 :?8!/ 
BASE4 173224 328# 1032 
BIT6 000100 328# 
BeOT 113COO 9~8# 
B(lOT~t 165754 840 893 910# 
CHK5WR 1'13112 912 9B 97 Jjj 1010 
CHK240 1'13564 11~1 1154# 
Cl,RcS 1732~4 1040 1046# 
C~DPTI1 173662 .. 65 121311 
CI'NSG( 1'13206 1004 1022# 1127 
C"'NSRH 173470 1064 1096 1126# 
CIiINI 1'13230 1029 1036# 
C(INT 165750 '155 90511 
CfiRPTP l'13636 9t'4 120011 
C!;RRI 1'134'16 1127# 1163 
DlAG 165000 35311 94l 
DISPLA= 1'1'7570 32811 
HE OC 1000 328# 
G01 173232 103'1# 1038 
GHPO 000030 328# 824 881 
GRPI OOCC44 328lt 845 
JUMP 165760 902 909 912ft 
JUMPO 165746 '116 902# 
KJPARO= 172340 328# 
KIPAII7: I'D ~56 32811 
I(IPDIIO= 172300 321l# 
KIPJ)R7= 172316 328# 
MI5S OCCC14 328# 758 911 
MliRO 1'17572 328# 
MOL 010000 328, 1084 
N OCCG03 343# 344 34~ 350 358# 35<; 3fO 3f5 375# 376 3'17 387 39711 

398 399 409 418# 419 420 429 43811 43:1 440 449 45611 457 
458 469 4831 484 485 495 502! 503 504 514 52511 520 527 
538 548# 54<; ~50 56C 5~7!j !:f8 569 580 592# 593 594 605 
618# 619 620 6~0 645# 646 647 659 676# 677 678 688 699# 
700 701 709 737lJ 738 739 750 800. 801 il02 820 85ll/ 852 
853 8~9 

PUI 1'13416 1l0lll 1234 
R':05 1'13576 116lj.' 1227 
Rr05S 1'13620 1177# 1215 
H06 11:260 1055lt 1229 
R'06S 173614 1172# 1211 
RF'03 113204 986 1015# 1228 
RF'03$ 173620 117811 1216 
RF04 113272 1061# 1231 
RF'04$ 173614 1173# 12U 
R~;04 173464 1122# 1232 
RS04S 1 '13ft5 117411 122C 
R'Ol 173500 1133# 1233 
R~Ol$ 173632 1192J1 1221 
SIZE 173310 753 10711t 110. 
SURT 173014 94611 974 

.MAlN. HACY11 27(1006) 25-APR-77 08:26 PAGE 31 
Ol;M9AA.Pll 13-APF-77 11:11 CROSS REHPENCE TABLg -- USER SYHqOLS 

STARTl 173022 948# 973 
STAWT2 173034 947 952# 957 
S~R 111570 328ft 941> 
T5T1 165000 3c;1!i 
TSTlO 165126 480 496# 
T5Tl1 165136 499 515# 
T5T12 165154 522 539# 
T5T13 165172 545 56ll! 
TST]4 165::02 5f4 581# 
TST1~ 165224 589 606# 
T5T16 165246 615 631 # 
TSTl1 165300 642 660# 
T512 160004 355 36611 
T5120 165334 673 68". 
T5T21 165352 69b 710# 
T5T22 165436 75U 
T5T23 165544 821jl 
T5T24 165644 il70ll 
TST3 165020 372 388/1 
T5T4 H~C36 394 410# 
T5T5 165052 415 430# 
T5'r6 165066 435 450# 
TST7 H5C76 453 47(./1 
TUR 000001 328# 
TUI0 173144 99211 122= 
TU leA 173172 100111 1057 
TU10$ 173610 1168# 1213 
TU16 173336 1082# 123C 
TU16S 173622 11 B411 1218 
TU 5~ 173124 98011 122f 
TUS6S 1'13616 1176# 1214 
STI~ 000025 3281! 343 352_ 355 358 367# 3'12 375 389ft 394 39'7 41111 415 

418 4 :1# 435 438 45111 453 4'5 f 47111 480 483 491* 499 502 
516# 522 525 540# 545 548 ~621j 564 567 5&2# 589 592 60')# 
615 618 632# 642 645 66ll,' 673 676 69011 69b 699 '111. 737 
752lt 800 82~# 851 871ft 

173734 342lf 93611 1032. 



·"UN. MACYll 2HI00E) 25-APEl-77 08: 26 PAGE 33 
OCM9AA.Pll 13-AP9-77 11:11 

CCMMEN 32811 188 914 
ENOCIl" 32811 198 9~2 
MSGI 3<43# 345 
MSGI0 48311 485 
MSGll 502# '104 
MSG12 525# 521 
tlSG13 548# 550 
MSG14 567# 569 
MSG15 592. 594 
MSG16 618# 620 
MSG11 645# 647 
MSG2 358i1 360 
MSG20 616# 618 
MSG21 E99# 101 
MSG22 131# 139 
MSG23 BOOII 802 
MSG24 851/1 853 
MSG3 315# 311 
MSG4 391# 399 
MSG5 418# 420 
M5G6 438# 440 
MSG1 456# 458 
NUTST 328# 343 358 

045 67b 699 
SJ(lP 3281/ 355 372 

673 696 
STARS 32B# 343 350 

483 495 502 
E59 6H 688 

$$NXT 328# 343 358 
645 670 699 

$$SI(IP 3.8# 355 372 
673 696 

• ABS. 113734 000 

ERRORS DETECTED: 0 
DEFA~LT GLOBALS GENEFATED: 

375 
131 
394 

358 
514 
699 
375 
737 
394 

,DS~2:DQM9AA.SEQISOL/CElF=DQM9AA.Pll 

RUN-TIME: 2 1 .2 SECCNCS 
RUN-TIME RATIO: 43/5:::7.3 
ceRE USED: 8K (15 PACES) 

CROSS REfERENCE 

j97 418 
1100 851 
415 435 

365 375 
525 538 
709 137 
397 418 
1100 851 
415 435 

TABLE -- MACRO NAMES 

436 456 483 502 525 548 567 592 618 

4<;3 480 499 522 545 564 589 615 642 

3B7 397 409 418 42:i 438 449 456 469 
548 5EO 50 580 592 605 618 630 645 
750 800 820 851 869 
438 456 483 502 525 54B 567 592 bIB 

453 480 499 522 545 564 589 615 642 


