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a a Pre PD lilt 
2.0 REQUIREMENTS 

2.1 QUIPHENT 
1/45 SYSTEM 

2.2 T 
S USES O THRU 17500 

2.3 PRELIMINARY PROGRAMS 
DORA THRU DOMA 

3.0 LORD Phooher ING ABS LOADER 

4.0 STARTING 

BO REEL Be AREER e MOOR MILL Lor 
5.0 OPERATING PROCEDURE 

S.1 SUITCH SETTINGS 

S.2 SUBROUTINE ABSTRACTS 

S.2.1 acre 
IS A MOVE PC,R1 AND STORES THE PC+2 IN RI. 

S.2.e MT 
HLT IS A HALT INSTRUCTION. 

ERRORS 

ie Othe WILL CAUSE A HALT AT VECTOR+e. 

ERROR RECOVERY 
PRESS CONTINUE TO PROCEDE TO NEXT TEST 

6.2 ERROR LOOPING 
TO LOOP_ON AN ERROR BRANCH TO PREVIOUS SCOPE A 

ire aD a et ate M Phe TEST WILL 

OREREF One T too fe TEST PONT: M3 TREPLRRE Te BEQ .+4 
INSTRUCT TON ME STATLY CEEDING TE HR WITH A BRANCH 
BACK TO THE PREVIOUS : 

TO LOOP ON TRAP FAILURES PATCH IN THE FOLLOWING ROUTINE 
AT THE ADORESS OF RAP VECTOR. 
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Tereve fie: 

et bea. ae eye ye 
RESTORE ALL LOCATIONS BEFORE PROCEEDING TO NEXT TEST. 

7.0 RESTRICTIONS 
NONE 

8.0 Gr fees Eres TILE STACK POINTER(Rb) WILL CONTAIN THE 

8.1 CUTION TIME 
TS PROGRAM TAKES ABOUT 1 MINUTE. 

8.2 TACK POINTER 
IS PROGRAM INITIALY SETS THE STACK POINTER AT SOO. 

x 
nu & ar as acid ALL POP11/45 REGISTERS 

THIS DIAGNOSTIC THAT re ay BITS IN THE NEW 11/45 REGISTERS 
pas PARDO FES SELECTED ProreR re AND aay a REGISTER 

ee De ara ws wean 

ee 
: KE TACK POINTER 15, AT S00 
: Sirs VISOR STACK POINTER IS AT 600 

USER STACK POINTER IS AT 
BELL WILL RING WHEN TEST IS COMPLETE 

REGISTER IDENTIFIERS THESE BITS Tent IeY ERCH REGISTER 
ppnn0} B1TO=4 ;REGISTER O IDEN 

BITi= ; & i 4 
90004 BiTe=4 ; 3 ° 

10 IT3=10 - ° - 
T4=, $ ° y 6” 

; oe 5 oo 

1 Tozl ; , ° 
000200 BIT7=200 ; ° 7 * 

Uren eT REGISTER 10 IDENT 
artic fl 1 ; i 1h 
002000 Tl ; 1° 
OO4C00 BIT11=4000 ; 8 13° 
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Le 2 N nA Nes POINTER 
INITIAL Bork POINTER 

TERS. INITIAL STACK PO 

;AOORESS OF CONSOLE DISPLAY REGISTER 
;ROORESS OF PROCESSER STATUS WORD 
“ROORESS OF MICRO BREAK REGISTER. 

;ADORESS OF CONSOLE SWITCH REGISTER 
CHP (6)¢ (G28 ROPS & WORDS OFF STACK 
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42 
T 

+ 

T 
.* 

HALT 
+2 

HALT 
+e 

HALT 
42 
HALT 
+2 
HALT 

2200 
000200 rats 000604 JP START 

1 21000 
1000 ICNT:0 sPRSS COUNT 
100¢ TEMP: 0 

101 2.44 
001010 177764 STarRT: CLR ICNT 
OD1014 S1g77 177570 BEGIN: MOV ICNT, J80ISPLAY sOISPLAY COUNT 

1 1 MOV sxPTR K > INITIALIZE STACK POINTER 
01 Sere 000400 177570 gr! ,osSeR *LOAD MICRO BREAK REGISTER? 

l I Q “8 
00103% 113737 177$70 177770 MOVE SESHR, DBUBRERK sLOAD MICRO BREAK REG WITH SRO-7 
001044 005067 176 CLR 

;LOAD EACH REGISTER WITH ITS IDENTIFIER 

O010SD Ol TO: TO, RO riplise bie70) Gouobe hoy SSITEURI 
001060 O12702 MOV s81T2,Re 
901064 l MOV 00173, RS 

1 1 MOV TH; RM 
OO1074 1 MOV SBI TS_RS 
001100 Ol 004000 176670 MOV 98171! Psd SET REGISTER SET BIT 
001106 Ol pooigg MOV e8176,A1 
OOl112 O12701 O01 MOV s81T9-R1l 
001116 Ole70e O0e000 MOV estTib, Rie 
001122 012703 OO4000 MOV sBIT11,R13 
001106 012704 010000 MOV eBIT1e, Rid 
O01i3e 012705 Oe0000 MOV e81713,R1S 

001136 00S067 176634 CLR PSH SWITCH TO CONVENTIONAL REGISTERS 
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TEMP+2 § 

ITS IN R1S CAN BE SET/CLEARED. 
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001 
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002016 
od2be4 
00e0eb 
002030 

ee ces He 
;SEL 11720 REGS. 

1,PSW 
cu 

s8IT1 
R10,P 

MOV 
MOV 

OO0e042 012767 OONOOO 175726 Te: 
002050 010067 175722 
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010067 
103401 

175716 

175676 
178702 

176870 
76562 

178502 
175456 

176444 

175436 
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TY: 

TS: 

Tb: 

TeQ; 

T6X: 

17: 

T7A: 
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MOV RO, PS sMOVE BITO TO PSW (SETS C) 
BCS +4 °1S CARRY SET? 
log RO NOT SELECTED 

MOV SBIT11, PSW 
BIC R13, PSH CLEAR BIT11 IN PSW 
roy MOVE BITI TO PSW 

MP 
Ite, TEMP 

BEQ +4 
HLT 
SCOPE 

MOV 881T11,PSW 
SUB Ri3, PSU 
XOR 
MOV EMP 
CMP It2, TEMP 
BEQ +4 
HLT 

SBIT11, PSW ave 
XOR R3. PSW 
MOV PSN. TEMP 
CMP 88113, TEMP 
Peg _ +4 

SCOPE 

MOV S81T11, PSH 
MOV 876A, TRITVEC 
CLR TBITECt2 —_ 
BIS 8B1T4. PSW sATTEMPT TO SET ’T’ BIT 

PSu. TEMP 
sBItiiesire, TEMP; ’T’BIT SHOULD NOT HAVE SET 

SE
SS

e 
SS 
e
e
 

BEQ 

T6X 3'2' WAS SET BY CLR TBITVEC+e INST. 
sERROR! ONLY BITII & Z SHOULD BE SET 

;ERROR! ’T’ BIT CAUSED A TRAP 

eT7A TBITVEC 
sBITil 
sPLTALIeIT4, RIS 

PSW, TEMP 
17x’ 

T7X 

#16,14 
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te 004000 © 

175410 

176372 
176364 

175344 

175322 

176316 

175262 

177777 

175230 

1762 22 

175166 

006000 
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T10: MOV 8B1T11,PSH 
MOV #81711, RiS 
XOR a Psu 

lite 
CMP eB1ts, TEMP 
BEQ +4 
HLT 
SCOPE 

Til: = MOV #81T11,PSW 
CLR R10 
MOV R10, TEN? 
BEG +4 
HL 
SCOPE 

Tle: MOV S81T11,PSW 
CLR R10 
MOV #8177, TEMP 
MOVB ‘TEMP. RIO -MOVB TO A REG. EXTENDS SIGN 
CMP R10, 177600 ;DID SIGN EXTEND 
BEQ +4 
HLT 
MOV #81T8,R10 
SCN. 

T13: MOV 881T11, PS 

noy LRU 
CMP TEMP, 8-1 
BEQ +4 
HLT 
SCOPE 

-TEST THAT MOVB TO A REGISTER EXTENDS THE SIGN (SIGN = 0) 
T14: = MOV S8IT11,PSi 

MOV #-1 Ril 
MOV 817777, TEMP 
MOVB = TEMP41°RII 
CMP #37,R11 
BEQ +4 
HLT 

-TEST THAT XOR “R,“R OPERATES PROPERLY 
TiS: MOV sBIT11.PSW 

XOR Ri2,R13 
MOV R13, TEMP 
CMP TEMP, SBITIO+BIT1I 
BEQ +4 
HLT 
MOV sB1T11,R13 
SCOP 
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178132 

176100 

1760S4 
175042 

176032 

176006 

174766 

175754 

175730 
175720 

NO1 

-TEST S08 WITH UPPER REGISTER SET 
tis: HOV eBITI1, PS 

31, R14 
T168 

T16A: HLT 
T16X 

T168: R14 Tf 
T16X: MOV 1t12,R14 

“TEST ADD “R,“R USING UPPER REGISTER SET 
ti7 ADO R13,R12 

MOV Ri2. TEMP 
CMP e81t10+BIT11, TEMP 
BEG +4 
HLT 
MOV eBIT10,Ri2 

MACYI1 27(732) 07-SEP-76 09:51 PAGE 13 

MEMORY ADDRESS 
ST UPPER REGISTER T (R13) IN pete NCREMENT MODE. feb TGR" tered set 

MOV 
MOV £1 TEP PSw Sut TCH TO UPPER REG. SET 
MOV sTEMP R13 *LOAD REGISTER 
MOV (R13)4 ae -MOVE TEMP TO TEMP+2 
CMP 8-1, TEMP+2 WAS TEMP MOVED 
BEQ +4 
HLT ERROR! 
ero aTENP+2, R13 :DID R13 INCREMENT 

° sERROR! R13 DID NOT AUTO-INCREMENT 
HOPE 

-TEST UPPER REG. 3 (R14) IN AUTO-DECREMENT MODE 
t20A: CV sTENP, TENP+ 2 

MOV S61T11, PSH 
MOV aTEMPs4 R14 
MOV -(R14), tEMr 
CMP HI MP, TEMP 

re 
cH meen sDID REGISTER AUTO-DECREMENT 

HLT ° 
SCOPE 

;TESTS 21 AND 22 HAVE BEEN DELETED. 

-TEST UPPER REGISTER SET REGISTERS AS INDEX REGISTERS 
$23: NOP sTHIS LOCATION MAY BE USED TO CLEAR 

“REGISTER SET BIT. 
MOV STEMP, TEMP+2 
MOV 8-1, TEMP 
MOV #-2, R12 sLOAD INDEX 
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001006 
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001006 

178672 

174652 

174640 

174626 

174610 

175570 

175554 

174524 

175174 
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RIS 
Se SeSes stewing) OTE, ((TEMPS4(5)) TO ITSELF 

HL pode 
c P 017777, TEMP sRESULT CORRECT 

He 
RT ALL THRE THREE earex POINTERS (KSP, SSP 8 AND USP CAN BE SELECTED. 

MOV septa e KSP LORO étacx POINTER 
BIS eSM Pow - Si SORY vos 

esptr ssp “LOAD SUPERVISOR STACK POINTER 
eum, Pow sURER Rue 
euPtR. USP 3L ft POINTER 
USP TEP > GET ACK _ POINTER 

titpse ET SENSOR StAlx POINTER 

eKPTR, KSP CHECK KERNEL STACK POINTER 

p
o
c
e
e
e
r
t
y
 

BA
BS
 

OB
S 

at
 
a
k
c
 

;ERROR! KERNEL STACK POINTER NOT LOADED 

OSE TR, TENP+e ;CHECK SUPERVISOR STACK POINTER 

;ERROR! SUPERVISOR STACK NOT LOADED 

SUPTR, TEMP ;CHECK USER STACK POINTER 

;ERROR! USER STACK POINTER NOT LOADED 

morn ys sh ne iaalia TER 
ee PPB 
A he b give RIO OW ST 
eKPTR-2, KSP 
+4 ;STACK POINTER DIO NOT DECREMENT 

08178, KPTR-2 WAS OLD CONTENTS OF RIO SAVED? 

° “ERROR! R10 NOT SAVED D ON To STACK 
T2SA,R1O 31S RETURN ADORESS IN 

ERROR! RETURN ADRS. NOT SAVED IN RIO 

W310, RO 3RO LEFT UNCHANGED? 

“ sRO GOT CHANGED 

; TEST JSR INSTRUCTION USING UPPER REG SET IN DEST. CALCULATION 
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; ' RIS T URN OSORESS 
Naki wei, Pie ¥ been Rec fétens. 

;ERROR! RS GOT CHANGED 

003334 91270 000S00 Teo: MOV eKPTR, KSP SET RS 

viet aoe 17424 ee pi eh a SET 

003362 T268(5) 90 ie 
Teta: HLT ’ FAILED 

7 175110 Te68: ee KPTR-2 OLD CONTENTS OF RIS SAVED? 

HL ° RiS NOT SAVED 
003360 Ce 126A, RIS RET ee Secon Bie 

HLT ° 
CLR 
Cp 
BEQ 
HLT 
SCOPE =

 
o=

 
C
e
 -

 

5
 
e
f
 

TEST RTS WITH UPPER REGISTERS 
3 aXPTR BoMeN GIerIe 00,000 fer: Bey 19 CRSP) 

rend Bt rece MOV 4 2 he ;PRE SET R2 
004900 174334 MOV e61711 Psu *SHITCH TO G. 
oo34s2 . MOV 8 g7A, RL $}, ORO REG. WITH 

RTS ; 0 Te7A ((R12)1 
O034S0 900000 HLT “ERROR! RTS FAILE 
Gees ; ooosa2 T27A a exPTRA2, KSP :WAS STACK POINTER INCREMENTED 

7 HLT ° ;ERROR! STACK POINTER WAS NOT INCREMENTED 
Od e7te 001000 Cw 881T9,R12 WAS R12 REST 

eat eee ‘7y He T Say FO LOL ee ou ore Rie 
ree booten Kir IT2,Re Pie 4 a ° 

see eee -” ERROR! R2 CHANGED 

;CHECK THAT ALL BITS IN KSP CAN BE SET/CLEARED 
003510 912709 000001 MOV 81 RD sGET 1" BIT 
003514 012767 OO0000 174254 130: MOV exh 
weed 619008 MOV RO.KSP ;LOAD KSP 
Bose 1 060g MOV Ka Re “GET RESULT 

005067 174244 CLR :KERNEL MODE!!! 

003532 020200 CMP R2, RO ;WAS KSP LOADED CORRECTLY? 
Oo Hi 00140 BE9 +4 

ee aed ASL RO sSHIFT °1° BIT THRU KSP 
poveue jose KC T30 ‘UNTIL ALL BITS ARE TESTED 

10701 

;CHECK THAT ALL BITS IN SSP CAN BE SET/CLEARED. 
003546 012700 000001 MOV #1, RO -GET 1" BIT 
Sose5e Ot 7 Q40000 174216 131: MOV Pan 

1 MOV RO,SSP ;LOAD SSP 
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O03Sb2 010602 MOV SSP,Re ;GET RESULT 
003S64 005067 174206 CLR PSH ;KERNEL MODE!!! 

bere oe Re Ro ;WAS SSP LOADED CORRECTLY? 

003576 ast ;SHIFT °1’ BIT THRU SSP 
003600 RE T3l ;UNTIL ALL BITS ARE TESTED 
GO0360e 

;CHECK THAT ALL BITS IN USP CAN BE SET/CLEARED. 
l GET "1" BIT Meese bier) Peeeed 74160 Tae: rey ah, oa 

073616 O1 LORD USP 
003620 010602 MOV Nes °GEY RESULT 
GO3be2 O00S067 174150 CLR Pi sKERNEL MODE!!! 

CO%a 020200 CMP R2,RO WAS USP LOADED CORRESTLY? 
01401 BEQ +4 

es reed a SHIFT au pee Spee Bee Cae adi BES AY eorex 
003640 010701 SCOPE 

‘y
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es BITS IN THE MICRO BREAK REGISTER (177770) CAN BE SET 

TSQA: 

ie 

6
 

6
 

r) 
ry 

‘ 
R
e
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e
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e
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s
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t
a
t
e
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t
e
 

. 
at
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E
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20
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e
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Dg
 

at
ed
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KF
S 

Fi
ke
 

ok 
“P
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R
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e
 

Pr
ue
 

e
n
 

=
 

[ 
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4
 

=
 

NN
 

= 
o-
 

4
 

: 

177777 | (177770 

175034 END: 
17SG33 001000 

Asoc? 173600 DONE: 
1 7 1772 

bt 000042 
001404 r 
0047 le 
000240 

ag 174772 DONE 1: 

#1, RO 

Oe mR ek ale 
Ce RO, Re COMPRHE RESULT 8 TEST BIT 
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MACRO NAMES OCKBHA.P11 CROSS REFERENCE TABLE -- 

ROTREG 1998 414 428 ais 456 470 464 
ROTSP 2008 784 7938 81 
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OCKBHA Pll CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

1 
REPT ede 
TITLE 113 

RRORS DETECTED: 0 
PrAGT See GENERATED: 0 

#DCKBHA, DCKBHA . SEQ/SOL/CRF/DS : ERF2/EN: ABS=DSKM: DCKBHA. P11 
RUN-TIME: 2 4 1 SECONDS 
RUN-TIME RATIO: 33/8=3.8 
CORE USED: 6K (12 PAGES) 
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