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ABSTRACT 

THIS ols A TEST THaT UILIZES THE KT11-D MEMORY MANAGEMENT 
ano TESTS 1 ‘eT IN THE TWO PYP-11/40 STATES (KERNEL 

fae ExECU C PROPERLY. THIS TEST Tests 
ONE STATE TO THE OTHER AND USES THE MFPIVMTPT 

Iherbuct IONS. 

REQUIREMENTS 

EQUIPMENT 

POP-11/40 WITH KTI1-D (MEM. MGMT.; INSTALLED. 

STORAGE 

UTILIZES 4K OF MEMORY 

LOADING PROCEDURE 

LOAD PROGRAM INTO MEMORY USING 
MAY ALSO BE LOADED VIA XXDP OR A 

STARTING PROCEDURE 

LORD ADORESS 20C. PRESS START, THE PROGRAM WILL LOOP 
AND RING BELL AND PRINT AN ‘#* ON PASS COMPLETION. 

OPERATION PROCEDURE 

OPERATIONAL SWITCH SE“ TINGS 

NONE 

SUBROUTINE ABSTRACTS 

SCOPE 

SCOPE IS @ MOV PC,R1 AND STORE THE PC+2 IN RI: THUS R 
MEY BE USES AS A REFERENCE 10 DETERMINE THE LAST TEST  cuccess- 
FLLLY COMPLETED. 

HLT 

HLY 3S A HALT INSTRUCTION AND IS EXECUTED WHENEVER A 
HARDWARE MALFUNCTION IS DETECTED. 

PROGRAM AND/OR OPERATOR ACTION 

PASS COUNT CICNT) 

THE NUMBER OF PROGRAM PASSES COMPLETED [5S CONTAINED 
IN ADOFESS ICNT (.0C. 1000). THIS ACORESS MAY BE 
EXAMINED °C DETERMINE IN WHICH PrSS THE PeRCR " OCCURED. 

ABFOL LUTE LOADER. PROGRAM 
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[@
) ERRORS 

TEST ERROR WILL CAUSE A HALT 

FALSE TRAP INTERRUPT ERRORS - THE PROGRAM WILL HALT AT THE 
TRAP VECTOR ADDRESS +2. THE CONTENTS OF _R& CONTAINS THE 
ADORESS WHERE THE PC OF THE INSTRUCTION THAT CAUSED THE 
TRAP IS STORED. 

ERROR RECOVERY 

TEST ERRORS - PRESS CONTINUE OR .OOP TEST (SEE 6.3) 
TRAP ERRORS - DETERMINE WHERE ERROR OCCURED ‘SEE 6.1) 

ERROR LOOPING 

TO LOOP ON AN ERROR REPLACE THE HLT INSTRUCTION WITH A 
BRANCH BACK TO THE PREVIOUS SCOPE INSTRUCTION. NOTE THA” IF 
THE ERROR IS INTERMITTENT THE TEST WILL DROP THROUGH THE 
HLT AND PROCEED TO THE NEXT TEST. THEREFORE, TO LOOP THE 
TEST CONTINUGUSLY, REPLACE THE BEQ .+4 INSTRUCTION 
PRECEEDING THE HLT WITH THE BRANCH BACK TO THE PREVIOUS 
SCOPE. 

RESTRICTIONS 

THIS PROGRAM MUST BE LOADED IN LOWER 4k. 

STARTING RESTRICTION 

ALL PROGRAMS MUST BE INITIALLY STARTED AT 200 AND MAY BE 
STARTED AT A SCOPE INSTRUCTION THEREAFTER. 

OPERATIONAL RESTRICTIONS 

NONE 

EXECUTION TIME 

ONE PASS ‘TAKES APPROXIMATELY 10 SECONDS. 
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» Apate TEST DBKTDA FOP11/4O PROCESSER STATES TEST 

:TEST DBKTDA TESTS 
: TRAP 
STAT 

FE TURES OF THE TWO PROCESSER piAres RNO 
oF ROR ROM Bik fares ALL OTHER STATES, ARNO MFP MTP INS 

VIOUS STATES. 

INC, 
TRUS 

:NOTE: aia TESTS ARE ENTERED ANC EXITED IN KERNEL ODE. 

i STARTING PROCEEDURE 
OAD AQORE R= =200 

PRESS’ § 
KERNEL STACk POINTER 7S AT SOC 
USER STACK POINTER IS AT 700 
BELL WILL RING WHEN TEST IS COMPLETE 

*REGISTER ASSIGNMENTS 
RO=%0 
Rl=%1 
Re=Ke 
R3=%3 
R4Y=%4 
RS=%5 
PC=%7 

; STACK POINTEFS 
KSP=° B 
uSP=% 
LOTS ARLT 

ScOPE=O19701. 

PRTY3=140 
PRT Y4=209 
PRTY7=345 

; VECTOR ADDRESSES 
ERRVECSYH 
RESVEC=10 
EMTVEC=30 
TRAPVEC=34 
IOTVEC=29 
TBITVEC=14 
TRIVEC=14 
TPVEC=64 

sHARCWARE REGISTER ASSIGNMENTS 
PSW=177776 
SLR=177774 
TKS=177560 
TKB=177S5E2 
TPS=177564 
TPB=177S66 
S)'R=177570 

s INITIAL STACK POINTER SETTIGS 
KPTR=S00 
JPTR=700 

KERNEL STACK PCINTER 
ZUSER STACK POINTER 
;MOVE PC TC RL 
ZTRACE TRAP 

SADDRESS OF ERROR VECTOR 
SADDRESS OF RESERVED INST "RAP VECT 
SACORESS OF ENT VECTOR 
SRODRESS OF TRAP VECTOR 
SADDRESS OF IT VECTOR 
ZADORESS OF ‘T° BIT TRAP VECTOR 
SADDRESS OF “TRACE. TRAP 
ZADDRESS OF TTY PRINTER INTERRUPT VECTO 
sADDRESS OF STATUS REGISTER 
ZADDRESS OF STACK LIMI” RESISTER 
ZADDRESS OF KEYBJARD CSR 
SADDRESS OF KEYBOARD BUFFER 
ZADCRESS OF TELEPRINTER CSR 
SADORESS OF TELEPRINTER SUFFER 
SADDRESS OF CONSOL SWITCH REGISTER 
:KERNEL INITIAL STACK POINTER VALUE 
:LSER INITIAL STACK POINTER VALJE 
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1900 VELPTR=1900 :STHCK POINTER VALUE FOR ‘YELLOW’ CVF ow 
5736 REDPTR=736 :STACK POINTER VALUE FOR 'RED’ SF ow 

‘ 

| sMISC. BIT ASSIGNMENTS 
ee =10 

T1a=40000 
d20000 B1T13=20000 

| 000190 B1T6=100 

: STATUS REGISTER BIT ASSIGNMENTS 
140009 UM=140000 USER MODE 
190000 IM= 100000 TLLEGAL MODE 
0400095 IM1=40000 ILLEGAL MODE 
9c0000 KM=0 KERNEL MODE 
930900 PUM=030000 “PREVIOUS USER MODE 
900000 PKM=0 PREVIOUS KERNEL MODE 
999000 REG= REGISTER BIT: HAS NO EFFECTI!!! 
DO002C TBIT= :'T? BIT IN aePSl 
990001 =! °C’ BIT IN PS 

9002 V= :°V" BIT IN PS 
003005 2=4 *2* BIT IN PS 
900015 N=1C >*N* BIT IN PS 

09000 = 
o9000 agond2 +2 

5 nog000 HALT 
99c004 00006 + 

O ogoc00 HALT 
030010 on0dl2 +2 
999012 900000 HALT 
900014 op0016 +2 
9099!6 990000 HALT 
290820 00022 +2 
apo%e2 soogoo HALT 
oo0d2e4 ooco + 
anaf26 00000 HALT 
990030 ooco32 +2 
000032 990000 HALT 
o0o034 + 
990036 ooc000 HALT 
090040 90042 + 
g90042 9o00c0 HALT 
800044 GO004E + 
o90c4e gocoad HALT 
990050 co00se +2 
goo0s2 on9000 HALT 
9c0054 9990 + 
onocsé 00000 HALT 
990060 ocp062 + 
anc 0000 HALT 
550064 P0066 + 
599066 coo00d HALT 
900970 oo0072 +2 
999072 op0000 HALT 
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090376 

OO0046 

oocose 

200200 

301000 
001002 

0 
000167 

001000 

000000 
000000 
001012 

000606 
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JMP START 
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;GO START 

;CONTAINS PASS COUNT 
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000500 
001134 
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010701 
912767 901302 

177776 

177776 

000020 

177776 

177312 

177302 

177776 

000020 

176542 
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START: MOV aKeTR, ,KSP 

;TEST THAT PROCESSER POWERED UP OK . FOR THE TEST 
PWRUP: IT SKM+PKM aaPSW 89: 2S STATUS CORRECT 

BNE . “LOOP HERE IF NOT 

BEGIN: MOV 8KPTR, KSP - INITIALIZE THE STACK POINTER 

j CHECK THAT THE NOP INSTRUCTION IS A ’NOP’ IN USER MODE. 

Hoy #UM, daPSW -USER MODE, PRIORITY LEVEL © 

MOV asPSW,RO : GET PSH 
CLR aaPsw’ KERNEL oon 
CHP aun, .RO : TEST FHay NOP DID NOT ALTER aePSw 

+ 

HLT sERROR! NOP CHANGED STATUS WORD 

-TEST TRAP FROM USER MODE TO KERNEL MODE 
ts; SCOPE 

MOV #KPTR KSP 
MOV #TSA. dSIOTVEC 
CLR IOTVEC+2 
MOV SUM+PRTY7, J8PSW ;USER MODE!!! 
MOV sUPTR,USP’ 
SCC 
10T 

TSAA: CLR aaPSid 
HLT 

TSA: MOV QePSW, RO 
CLR 3ePSW 
CMP aKH+PUM, RO 
BEQ +4 
HLT 
CMP #TSAA, KPTR-4 
BEQ +4 
HLT 
CMP #UM+PRTY7417, KPTR-2 
BEQ S| 
HLT 
CMP #KPTR-4, KSP 
BEQ 144 
HLT 
MOV #UM, JaPSW 
MOV USP; RO 
CLR 3ePsi 
CMP #UPTR,RO 
BEQ +4 
HLT 
MOV SIOTVEC+2, J8IOTVEC 

-TEST TRAP FROM USER TO USER MODE (VIA TRACE TRAP) 
t?; SCOPE 

MOV 817A, TRIVEC 
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001440 

001442 
DO1444 

001S24 
001526 

Ole767 
012737 

012737 

012737 

140000 
140000 
oco700 

177776 

177776 

140000 
001274 

170000 

000016 
176444 

001410 
o0001e 
000509 
140000 

177776 

177776 
177776 
030000 

001402 

001474 
occs00 
140000 

177776 

177776 
177776 
030000 

001466 

0000ie 

76446 

000010 

177776 

177036 

000010 

177776 

176752 

000010 
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#UM, TRIVEC+2 ;USER MODE ON TRAP 
8UM’ o8PSW 
sUPTR, USP 

dePSw 

asPSW, RO 
USP, Re 
#UM, daPSW 
#77AA, UPTR-4 
+4 

#UM+PUM , RO 
+4 

a#TRTVEC+2, TRIVEC 
TRIVEC+2 

;TEST THAT THE *HALT* INSTRUCTION TRAPS TO LOCATION 10 IN 
:USER MODE. 
tie: SCOPE 

T12AA: cLR 

Ti2A: MOV 

#T12A, JERESVEC 
DERESVEC+2 
#KPTR, KSP 
#UM, J&PSH 

aePSW 

;USER MODE!!! 
;HALT TRAPS IN USER MODE 

;ERROR! HALT DID NOT TRAP 

#KM+PUM, RO 
+ 

#T12AA,KPTR=4 
“444 

- CHECK THAT SPL TRAPS TO 10 IN USER MODE. 

#7130, J#RESVEC 
+13: 

T13AA: CLR 

T13A: MOV 

#KPTR'KSP 
HUN, OAPSU 

;SET KERNEL STACK PTR 
;USER MODE!!! 
;SPL TRAPS IN USER MODE 
:KERNEL MODE!!! 
;ERROR! SPL FAILED TO TRAP IN USER MODE 

a 
8KM+PUM, RO 
+4 

#T13AA,KPTR-4 
+4 

#RESVEC+2 , OBRESVEC 

;TEST THAT “RESET” RESETS IN KERNEL MODE 
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0C1S76 

001634 

091640 
301642 
OO1646 
001654 
001662 
001670 
001674 
001702 
001710 
001712 
001716 
001720 
001724 
001730 
001734 
001746 
001742 
001744 
001752 
001754 
001756 
001764 
001766 
001770 
001776 

002002 
002004 
002012 
002020 
002026 
002032 
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010701 

000000 

010701 

005037 

010701 
012706 
012737 
012767 
012767 

005067 

010701 
012737 
012737 
012737 
012706 
005067 

177776 
000340 
000100 

177776 
000100 

140340 
900100 

000100 

175730 
17777: 

oo0S00 
170340 
001720 
000200 
000700 
000200 
000100 

177776 

177776 
175634 
177776 
030200 

001712 

170140 

00006 
176064 

000400 
140000 
002250 
000700 
176744 

177776 
176006 

17577e 

177776 
175750 

175740 

177776 
176202 
176176 

177776 
1756584 

176522 

17651e 

176066 

177774 
177776 
000004 

LO1 
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T18: SCOPE 
CLR aePSw 
MOV #PRTY7, aePSW ss PRIORITY TO 7 
MOV #100, 177564 -SET "IE" IN TPS 
RESET “CLEAR “IE” 
CLR aePSW 
BIT #100, 177564 
BEQ 44 
HLT sRESET DID NOT 

CLEAR "IE" 

-TEST THAT “RESET” NOP’S IN USER MODE 
419: SCOPE 

MOV SUM+PRTY7, O#PSW ;USER MODE!!! 
MOV #100, 177564 :SET “IE™ 
RESET SHOULD NOP 
BIT #100, 177564 
BNE +4 
HLT "IE" CLEARED 
CLR 177564 
CLR aePSw 

-TEST INTERRUPT SEQUENCE USER TO KERNEL MODE 
tis: SCOPE 

MOV #KPTR, KSP ;SET KERNEL STACK POINTER 
MOV aU PONPRTY?, aePSh USER MODE!! 
MOV #T150.6 > INTERRUPT VEC. 
MOV SKMSPATYY, 6 
MOV #UPTR, USP’ :SET USER STACK POINTER 
BIC #PRTY4 DaPSW =: SET PRIORITY LEVEL=3 
OV $100, 177564 *REQUEST AN INTERRUPT AT LEVEL 4 

TiSAA: CLR aaPSW ;KERNEL MODE!!! 
HLT ;ERROR! NO INTERRUPT REQUEST 

TiSA: MOV aePSW, RO GET NEW" a8PSW 
cLR 1775b4 *DISABLE REQUEST 

CMP #KM+PUM+PRTYY,RO ;TEST THAT NEW’ JePSW IS CORRECT 
BEQ +4 ; (PIRVECH2) +2) 
HLT ERROR! 'NEW’ J8PSW NOT = TO (PIRVEC+2) 
CHP #7 15AR, KPTR-H -IS RETURN ADDRESS ON KERNEL STACK 

HLT “ERROR! RETURN ADDRESS NOT ON KERNEL STACK 
CMP #UM+PUM+PRTYS, KPTR- 2 “TEST THAT 'OLD’ @&PSW WAS SAVED ON 
BEG Net STACK 
HLT if 
MOV #66, 64 
CLR 66 

-TEST THAT THERE IS NO STACK OVERFLOW IN USER MODE. 
417: SCOPE 

MOV #400 axSLR ;SET STACK LIMIT =1000 
MOV “USER MODE!!! 
MOV STTSERR: eERRVEC' 
MOV sUPTR, USP -SET USER STACK POINTER 
CLR TEMP “CLEAR INDICATOR LOCATION 
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c02036 
oo2042 
oc2050 
o02056 
002062 
002070 
N02076 
002100 
N02106 
002114 
002120 
002126 
002134 
o02140 
o02142 
O0¢1S0 
o02156 
o021be 
002170 
002176 
002204 
o022 12 
002214 
n02222 
qd2230 
o02234 
onze42 
ocee4y 
odee46 
o02250 
oo2e54 
p02256 
O022b2 
002270 

002274 
002276 
002302 
002306 
00231e 
002314 
002322 

002324 
002330 
902334 
002336 
002340 
002344 
002346 
002350 
002352 
002354 

O1-DEC- 

004767 

005067 

010701 
005037 

006600 

013702 
022702 
001401 
900000 
022706 
001401 
000900 
005700 
001401 
000000 

003006 
c0c400 
009001 
o00C06 
001000 
ooco0e 

oo0004 
000090 
000006 
002000 
000010 
002150 

004000 
000020 
000006 
010000 
ooc040 
O02eee 
140000 

020000 
000100 
177776 
000177 

177776 

177774 
000036 
175542 

177776 
000500 
177777 

030011 

177776 
030005 

000502 

176632 
176624 

176612 
176604 
099934 
000036 

176550 
1765Se 

176540 

000034 

177776 
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TIA: 

T17D: 

TI7E: 

TIF: 

Ti7G: 

TI7ERR: 

T1?7X: 

MO1 
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#406 TEMP 
81, TEMP 

gC TEMP a 

ez. TENE 

Re 
84000, TEMP 
420 TEMP 

RPaoba, TEMP 
840, TEMP 
8717G. a8TRAPVEC 
8UM, J&TRAPVEC+2 ” 

#177, TEMP 
+4 
T17X 
asPSW 

asSLR 

:PUSH ONTO USER STACK 
:SET ERROR NDICATOR BIT 
-SET INDICATOR 
;PUSH ONTO USER STACK 
:SET ERRROR INC ICATOR BIT 
>5ET INDICATOR BIT 
:PUSH ONTO USER STACK 
:SET INDICATOR BIT 

LECT 
: PUSH ONTO “USER STACK 
>SET ERROR INDICATOR BIT 

tie RE TURN FOR RTS 

SET INDICATOR TO SHCW ERROR 

;SET ERROR INDICATOR BIT 

;SET UP “RAP VECTOR FOR TRAP 

sKERNEL MODE!!! 

;ERROR! OVERFLOW OCCURED 

STRAPVEC+2, d8TRAPVEC 
TRAPVEC +2 

;TEST THAT MTPD/I POPS WORD OFF THE THE APPROPRIATE STACK (AS 
“DETERMINED BY BITS 15814 IN asPSW. ) 

t21: 
-MTPD, KERNEL MODE 

aePSW 
#KPTR, KSP 
1 RO 
(KSP) 
SPUMON4C, asPSy 
RO 

asePsw Re 
wPUNEZEC, Re 

#KPTR+2, KSP 
+4 , 

RO 

;SET KERNEL STACK POINTER 
PRE-SET RQ 
: PUT OQ ON THE STACK 
; PRE SET STATUS 
>RO<--(KSP)+ 

;GET STATUS 

;ERROR! INCORRECT STATUS 
“DID KSP INCREMENT BY 2 

sERROR! KSP DIO NOT POP 
;DID WORD GN STACK (0) GET TO RO” 

;ERROR! MTPD DID NO” POP O OFF 
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sKSP INTO 8C 

-MTPI KERNEL MODE 
902356 010701 t2e: SCOPE 
002360 005037 177776 CLR aePSW 
902364 012706 oo0So0 MOV 8KPTR,KSP 

Meee eat 177777 ar Re (KSP) sPRESET Re 
902376 Ole737 O30006 177776 MOV #PUN+Z+V, aaPSW “PRESET STATUS 
902404 od0660e MIPI Re :R2~(KSP)+ 

002408 013700 177776 MOV aaPSW, RO -GET STATUS 
Nc2412 022700 030010 CMP sPUM+A RO 
902416 OO1401 BEG +4 . 
002420 900000 HLT sERROR! INCOPRECT STATUS 
Q02422 022706 oo0s02 CMP #KPTR+2,KSP 
O02426 O01401 BEQ +4 
002430 900000 HLT ERROR! 
002432 005202 INC R2 
002434 001401 BEO +4 
002436 ooc000 HLT ERROR! 

-MTPD, USER MODE 
o0e440 010701 t25: SCOPE 
902442 012737 140000 177776 MOV 8UM, a8PSW 
992450 012706 000700 MOV sUPTR USP 
002454 0S2716 177777 BIS 8-1, (USP) 
O02460 o00261 SEC 
O0e462 O4270S 177777 BIC #-1,RS 
O02466 O06605 MTIPI RS :RSe (USP) + 

002470 013700 177776 MOV aePSW. RO 
002474 910602 MOV USP Re 
902476 005037 177776 CLR aePsi 
o02es02 022700 140011 CMP #UM+N+C , RO ; 
002506 001401 BEQ +4 . 
962510 ocooo0 HLT 
002512 Oee702 000702 CMP #UPTR+2, Re 
002516 OOL4OI BEQ +4 
o02520 00000 HLT 
002522 o0S20S INC RS 
902524 O01401 BEQ +4 
002526 000000 HLT 

-MTPI, USER MODE 
062530 010701 t26: SCOPE - 
002532 012737 140000 177776 MOV.“ #UM, a8PSW 
902540 912706 000700 MOV" #UPTR, USP 
OO2ZE44 042716 177777 BIC #-1, (USP) 
002550 052700 177777 BIS #-1;5RO 
902554 000257 ccc 
002556 006600 MTIPI RO RO+ (USP) + 

002560 013702 177776 MOV aJ#PSW, Re 
002564 010603 MOV USP, R3 
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595037 177776 CLR aePSH 
G22702 149004 CMP 8UM+Z, Re 
00140! 8€0 +4 
900000 MLT 
022703 o00702 CNP sUPTR+2,R3 
OO1401 BEQ +4 

00 HLT 
“90 TST RO 

00149) BEQ | 
0000 HLT 

:TEST THAT MTP D’Z POPS WORD OFF STACK (AS DETERMINED BY BITS 15 8 14 
=INTO STACK POINTER (AS DETERMINED BY BITS 1.' $12). 
jUSPe(KSP) +, MTPD 

210701 +30: SCOPE 
012737 140000 177776 MOV SUM, JePSW -USER MODE!!! 

CLR USP :PRESET USER STACK POINTER 
01273? 930000 177776 MOV SKM+PUM. 28PSH = :KERNEL MODE!!! PREV USER MODE?! 
O1e706 oocsoe MOV 8KPTR KSP :SET KERNEL STACK POINTER 
O1e716 osoc7Od MOV BUPTR (KSP) 
003277 SCC sPRESET CC'S 
NOGEDE MTPI SP : USP> (KSP) + 

D137S2 «177776 MOV aePSw Re sSAVE CC'S 
Sle? 140000 IT?776 MOV 8UM, J&PSW -USER MODE!!! 
010600 MOV USP RC -GET USER STACK POINTER 
0CS037 177776 CLR aaPsu *KERNEL MODE!!! 
f22700 o0070¢ CMP SUPTR PO “CHECK THAT MTPD SET USER STACK 
001401 BE +4 :POINTER PROPERLY 
po0000 HLT “ERROR! 
0227M o00sde2 CMP SKPTR+2 KSP “CHECK KERNEL STACK POINTER 
O6140: BEG +4 
o60070 HUT 

-KSPe(KSP)+, MTPD 
910751 31: "SCOPE 
Cle706 oocsoc MOV sKPTR KSP 
Cle716 900736 MOV BREOPTR, (KSP) 

MTPI  KSP sKSPe(KSP)+ 
922706 000736 CMP SREDPTR,KSP 
00:40! BEG +4 

000 HLT 

» -USPe (USP) +, MTPD 
010701 $41¢: — Scopeé 
bie?3? 170090 177776 MOV #UN+PUM. 3ePSW USER MODE!!* PREV USER MODE!! 
91 000700 MOV sUPTR, USP -SET USER STACK PTR 
905016 CLR (USP ) *PUT 80 ON USER STACK 
000257 ccc 
006606 MTPI USP s USP (USP) + 

013709 177776 MOV aePSW_RO -SAVE CC’S 
010652 MOV 2 “SAVE USER STACK POINTER USP R 
005037 177776 CLR aePsw “KERNEL MODE!!! 



“ES” OBKTOR POP11 “4S PROCESSER STATES TEST 
2Ba708. FLL 

00 

01-DEC-"é 

Qee~OC 
Q014C1 
000002 

010701 
912737 

14:47 

17G004 

177776 
000700 

003156 

170008 

177776 

177776 

177776 

Ler ere’ 

000004 

175200 

177776 

yugPesk 
32f: 

COe 
MACY11 27:1006! O1-DEC-76 15:24 PAGE LE 

cup auttePUmeZ, RO :CHECK STATUS 
.* 

HLT sERROR! INCORRECT STATUS AFTER MTPS 
rs! Re :CHECK NEW STACK POINTER VALUE 

.? 

HLT sERROR! MTPD FAILED 70 SET USER STACK POINTER 

SP)+ MTP] 
SCOPE 
MOV aUN, dsPSW 
MOV #-1,USP 

i BER MODE 
;PRESET USER STACK POINTER 
: CURRENT KERNEL, PREVIOUS USER 

; ISPe ( KSP+ 

;GE” JSER STACK PCINTER 

;USPe (USP) + 

:TEST THAT MTPO/I TRAPS ON AN ODD ADDRESS DESTINATICN 

MOV 8KM+PUM , ePSW 
CLR - KSP! 
MTPI USP 

MOV SUM, 38PSW 
MOV USP. RO 
CLR gaps 
TST 0 
BEOQ +4 
HLT 

- USP (USP) + 
+35: SCOPE 

MOV SUM+PUM. 38PSH 
MOV sUPTR, USP 
MOV SUPTR. (USP) 
MTPI SP 

MOV USP, RO 
CLR aePSu 
CMP SUPTR,RO 
BEG +4 
HLT 

“KERNEL MODE 
+36: SCOPE 

CLR aePSw 
MOV #KPTR,KSP 
MOV #-1, (KSP) 
MOV 8736A, J8ERRVEC 
CLR ERRVEL+2 
MTPI -1 

T36AA: HLT 
T36A: CMP 8KPTR-2,KSP 

BE +4 
HLT 
CMP #736AA, KPTR-2 
BEG +4 
HLT 

-USER MODE 
$40: SCOPE 

MOV SUM+PUM, d8PSW 

; TRAPS ON ODD-ADDRESS 
;ERROR? DID NOT TRAP 
31S KSP CORRECT®(1 POP AND 2 
;PUSHES ) 
sERROR! INCORRECT VALUE IN KSP 

;USER MODE!!!, PREV USER MODE!! ® 



010701 
012737 
912706 
012756 
009257 
006537 

000401 
000000 
013700 
022700 
001401 
909900 

000002 

003444 
o000500 
177777 

001002 

177776 
o00C10 

COc90s 
000006 

177776 

000709 

175364 

900004 

177776 

174370 

o0c004 

T4OAA: 

THOR: 

DO0e 
MACY11 27: 1006' O1-DEC-7& 15:24 PAGE 17 

a! Re 
sUPTR USP -SET JSER STACK POINTER 
125262, (SP) PRESET USER STACY 
ST40A,3RERRVEC ;LOAD ERROR VECTOR 
SUM SRERRVECS2 
- (R2) :-(R2)e(USP)+-SHOULD TRAP ON ODS ADRS 
aaPSw “KERNEL MODE?! 

“ERROR DID NOT TRAP 
USP ,RO -GET USERS STACK POINTER 
8UM| JePSW * KERNEL nt 
suPtR-2,R0 -CHECK THAT USER STACK POINTER 
+4 >PUSHED PROPERLY (1 POP,2 PUSHES. 

“ERROR! INCORRECT USER STACK POINTER 
“CHECK THAT CORRECT STATUS WAS 

sSAVED ON USER STACK ('°N® IS DATA POPPED. 
:ERROR! INCORRECT STATUS SAVED ON JSER STACK 

STHORA,UPTR-2 =: CHECK THAT RETURN ADDRESS WAS 
+4 :SAVED ON USER STACK 

ERROR! RETURN PC NOT ON LISER STACK 
o-1.R2 -DID R2 DECREMENT BY 2 
.* 

SUM+PLM+N , JSUPTR 
+4 

;TEST THAT MTP DvI CAN LOAD MEMORY ADDRESSES. 

ty 

TYIA: 

THB: 

T41BB: 

* KERNE 
1: 

L MODE 

aaPSw 
#-1.RO 
sT4lA asERRVEC 
ERRvEt+2 
BREG, daPSH :RO-RS 

82,-(¥SP; 

(RQ)+ » (RO) +*(KSP)+ 
+ 

“ERROR! TRAPPED 
+4 “MTP C/I SHOULD NOT AFFECT CARRY 

“BIT ERROR! CARRY BIT BUT CLEARED. 
nee 

ST41BB,asERRVEC ;LOAD ERROR VECTOR 
8KPTR,KSP >SET KERNEL STACK POINTER 
#-1, (KSP) ‘LOAD KERNEL STACK 

:PRESET CC'S 
deTEMP s JSTEMP+(KSP)+ 

+4 
sERROR! TRAPPED 

aePSW.RO AVE CC’ -SAVE CC’S 
BREG+H, RO “CHECK RESULT STATUS 
.¢ 

sERROR! INCORRECT STATUS AFTER MTPD 



| 
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comge 905237 901002 INC as7EMP =CHECK RESULT 
SOE «901401 BEG $4 
003470 HLT sERROR! MTPD FAILED 

-USER MODE 
903472 010701 +43: SCOPE 
SOW74 005037 177776 CLR aaPsi 
993590 012703 177777 MOV 8-1 R3 
a's Olev37 003544 ocDD0c4 MOV 8T43Q DeERRVEC 
Ae3i2 012737 140000 177776 MOV eum, J8PSW 

012703 O01094 MOV sTEMP+2.R3 
Dessey 005567 175252 CLR TEMP 
803630 C1206 c90760 MOV sLPTR, USP 
903534 O0Se716 1??777 BIS a-1, (USP) 
303540 096643 MTPI = -(R3) 5-( RQ) (USP }+ 
9c03s42 000401 BR +4 
8c3644 490000 "43Q: HLT sERROR TRAPPED 
923546 013790 177776 MOV asPSW,RO 
DO3S52 042737 140099 177776 BIC BUM. 2ePSW =KERNEL MODE!!! 
903560 lee700 o0nt:c CMPB 3 sagN, RO 
003564 OOl4C! BEQ 44 
003565 O06 HLT 
003570 905167 175206 COM TEMP 
993574 001401 BEG +4 
503576 9000 HLT 
953609 912737 900996 oD0004 MOV SERRVEC+2, ERRVEC 
003606 SOSOB7 174174 CLR ERRVEC+2 

:TEST THAT MFP D/I PUSHES DESTINATION REGISTER DATA ONTO THE APPROPRIATE STACK 
(AS DETERMINED BY d8PSW BITS 15 814) 
“KERNEL MODE. MFPD 

903612 010701 tuy: ~~ SCOPE 
003634 C1276 oooso9 MOV #KPTR.KSP 
903620 Ole716 25252 MOV 8125252, (KSP) 
OC3624 Clo700 177777 MOV 8-1, RC 
9936320 95926) SEC 
003632 006500 MFPI RO 5=(KSP)¢RO, (RO) =-1 
993 913702 177776 MOV JaPSW, Re GET STATUS RESULT 
03640 O2e702 000011 CMP BSREG+N+C .R2 
053644 OO1401 BEQ +4 
27646 go0000 HLT ERROR! INCORRECT STATUS RESLLT 
AP3ES9 «Dee7De OC0476 CMP #KPTR-2,KSP ?DID KERNEL STACK POINTER SET 
053654 O9!401 BE +4 : PUSHED? 
993656 090090 HLT ERROR! 
903660 905116 COM (KSPs “TEST THAT CORRECT DATA(-1) GOT 
903662 991401 BE +4 =PUSHED ONTO KERNEL STACK 
093664 o00c00 HLT ‘ERROR! -1NOT PUSHED ONTO KERNEL STACK 

“KERNEL MODE .MFPI 
063666 910701 t45: SCOPE 
03675 912706 000500 MOV #KPTR.KSP 
003674 012716 OSeSes MOV 852525, (KSP) “PRE SET STACK 
£93700 cosoo4 CLR RY “PRESET ’WRONG’ REGISTER 
093702 012737 OO0001 177776 MOV #REG+C OBPSW = s SELECT _RO-RS.SET C 
992710 012704 125252 MOV 8125252, R4 "LOAD DATA TO'BE MOVED 
003714 do6so4¥ MFP] = -RY r=(KSPJERY, (RY}=125252 



' TEST DBKTDA POP11’40 PROCESSER STATES TEST 
76 14:47 8K TD. PLL 01-DEC- 

eg = 

004136 
004140 

bo0900 
er. 

1491 
000009 
Oze" 16 

bbdoed 

010701 
00So 

909000 
005037 

900476 

12eS2Se2 

140000 
900706 
12S25e2 
177777 

177776 

140990 
140910 

000700 

177776 

p00 
00 

000700 

177776 

140000 
140001 

000676 

000700 

177776 

177776 - 

17777€ 

177776 

-USER MODE, MFPO 
tso: SCOPE 

-USER MODE, MFPI 
tS1: SCOPE 

CLR 
MOV 
MOV 

MACY11 27( 1006) 
FOe 
O1-DEC-76 15:24 PAGE 19 

asPSw,R 
aaEeAAKe. RO 
+4 

BKPTR-2,KSP 
oH 

#12S52Se, (KSP) 
+4 

R3 
#UM, J8PSW 
eUPTR USP 
slesebe, (USP )+ 
a-1 

R3 

a#PSw, RO 
USP, R4 
#UM’ JePSH 
euntN, RO 

SUPTR,R4Y 
+4 

(R4) 
aT 

aePSw 

RS 
#UM. S8PSW 
sUPTR, USP 
#-1 (USP) 
sUP.R,RS 

RS 

aePSW, RO 
USP, Re 
#UM) J8PSW 
aUntC, RO 

BUPTR-2,R2 
+4 

sUPTR, (Re) 

; ERROR! 

sCHECK STATUS RESULT 

s ERROR! INCORRECT STATUS 
sCHECK PUSH 

sERROR! KSP OID_NOT PUSH DOWN 
;CHECK DATA ON THE STACK 

-ERROR! INCORRECT DATA ON THE STACK 
IF DATA=O THEN INCORRECT REGISTER 
:(R4), IF DATA=S2S25 NO DATA PUSHED 
-ON THE STACK. 

: PRESET 
USER MODE RS 
“SET USER'S Boar POINTER 
; PRESET STACK 

37 (USP)+R3 (R3)=-1 

;USER MODE!?? 
:SET USER STACK POINTER 
PRESET USER STACK 
;PRESET RS 
:PRESET CONDITION CODES 
:-(USP)+RS 

“GET STATUS RESULT 
:GET USER ennck POINTER 

DEt!: 0 
: CHECK cing RESULT AFTER MFPI INST 

INCORRECT STATUS AFTER MFPI 



GOe 
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: TEST THAT MEPD/I PUSHES DESTINATION MEMORY DATA ONTS THE APFROPPIG7E 
H K. 
“KERNEL MODE, MFPD 

204150 010701 td: ~" SCOPE 
394152 005037 177776 CLR aaPsSw :KERNEL MODE!!! 
o94156 ol2e700 00100¢ MOV aTEMP RO “PRESET RO 
94162 OS2e737 OO0000 1777765 BIS #REG, J8PSW >SELECT RO-RS 
504172 Ole700 oo10c4 MOV aTEMP+2, RO :PRESET RO 
OO4:74 Oleve? 177777 174600 MOV a-1, TEMP 
Oo4202 O0S067 174576 CLR TEMP+e 
nes206 912706 000500 MOV #KPTR. KSP -SET KERNEL STACK POINTER 
904212 Dle7Tib 1eSeSe MOV #125252, (KSP) PRESET KERNEL STACK 
004216 o06S520 MEPI (RO) + :=(KSP)+(RO)+, RO=TEMF +2, TEMP+2=C 

004220 013702 177776 MOV aePSW,Re 
904224 O22702 00094 CMP #REG+2, Re 
004230 oo01401 BEG +4 
304232 000000 HLT 
094234 022706 o00476 CMP 8KPTR-2,kSP 
p04240 001401 BEQ +4 
As4e42 909009 HLT 
BO4PY4 005716 TST (KSP) 
04246 001491 BEQ +4 
904256 900090 HLT 

_ “USER MODE MFPI 
no42t2 010701 tcq; SCOPE 
904254 012737 140000 177776 MOV #UM, 28PSW 
004262 012703 OO01904 MOV STEMP+2.R3 
094266 052737 O00340 177776 BIS #REG+PRTY7, aaPSW 
oo4274 0127932 001006 MOV STEMP+4, R3 
904300 OOSOB7 174476 CLR TEMP 
004354 012767 177777 174472 MOV #-1, TEMP+2 
994212 Ole706 900700 MOV sUuPTR. USP 
934316 Ole716 leSe2Se MOV #125252, (USP) 
004322 906563 177776 MFPI  -2(R3) + =(USP*-2(R3) ,.RISSTEMP+4, TEMP+2=-1 

094326 013700 177776 MOV daPSW, RO 
004332 010602 MOV USP, Re 
904334 042737 140000 177776 BIC #UM| JePSW 
004342 022700 140350 CMP SUMSPRTY7+N, RO 
604346 O01401 BEQ +4 
004350 000000 HLT 
0042S2 O22702 000676 CMP #UPTR-2,R2 
004 001401 BEO +4 
004360 900000 HLT 
N04362 OOSile COM (R2) 
CO¥3E4 90140) BEO +4 
004366 9000000 HLT 

“TEST OVERFLOW (YELLOW) USING MFPD INSTRUCTION 
994370 010701 ts: SCOPE 
094372 012737 O30000 177776 MOV #PUM, OPS -KERNEL MODE!!! PREV USER MODE!! 
OO4400 012706 001600 MOV #YELPTR, KSP “SET STACK PTR AT TOP OF YELLOW ZONE 
OO4404 012767 177777 174370 MOV 8-1, TEMP ;PRESET DATA 
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074412 O0S066 177776 CLR -2(KSP) “PRESET STACK DATA 
Oo4416 912737 CO4444 000004 MOV sTSSA,dSERRVEC :LOAD ERROR TRAP VECTOR 
Ncs424 905337 oco0o6 CLR SRERRVEC +2 
094430 Ole737 OOO400 177774 MOV #400, aaSLR -SET STACK LIMIT =100C 
004436 O06567 174340 MFPI TEMP :PUSH TEMP ONTO KERNEL STACK 

‘SHOULD OVERFLOW STACK 
J04442 900009 TSSAA: HLT :ERROR! FAILED TO TRAP ON OVERFLOW 
DO4444 22767 177777 174324 TSSA:  cMP 8-1, YELPTR-2 § :CHECK THAT MFPD PUSHED DATA 
Ar4us52 OO140) BEO +4 ‘ONTO STACK 
So44s4 o00000 HLT “ERROR! MTPD FAILED TO PUSH DATA 
No44s6 022767 030010 174310 CMP 8PUM+N, YELPTR-4 ;CHECK SAVED STATUS ON TRAP 
DO4464 OO!401 BEQ +4 
094466 900000 HLT sERROR! INCORRECT STATUS SAVED 
004470 Oe2767 COWHNe 174274 CMP #TSSAA, YELPTR-6 :CHECK SAVED PC ON STACK 
994476 OOf401 BEG +4 
904500 909009 HLT sERROR! INCORRECCT PC SAVED ON STACK 
904502 005037 177774 CLR aeSLR “CLEAR STACK LIMIT REGISTER 

-TEST OVERFLOW (RED) USING MFPI INSTRUCTION 
004506 010701 tSe: SCOPE 
904510 012737 oo4sb2e oj0004 MOV 8TSBA, J#ERRVEC ;SET ERROR TRAP VECTOR 
DOY¥E16 012737 030340 177776 MOV #PUM+PRTY?7, J&PSW ERNEL MODE!!! PREV USER MODE!! 
094524 O12706 000736 MOV #REDPTR, KSP - SET stabk PTR TO TOP oF RED ZONE 
094530 01276 177777 177776 MOV #-1.-2(KSP) :PRESET RED LOCATION=- 
394536 O0S067 174240 CLR TEMP *(TEMP)WILL BE THE Nara MOVED 

-TO RED LOCATION 
noys4e 012703 of1004 MOV STEMP+2 R3 “LOAD INDEX REGISTER 
504546 312737 O00400 177774 MOV #400, d8SLR :SET STACK LIMIT=1000 
924554 06563 177776 MFPI = -2(R3) i= (KSP )s LEMP SHOULD OVER 

oc4560 ooccon TSBAA: HLT ZERROR? FAILED TO TRAP ON ‘RED’ 

904S62 022737 177777 000734 ‘SEA: CMP #-1,Q@REDPTR-2 TEST THAT MFPI DID NOT WRITE 
904570 O01401 BE 44 “INTO ’RED’ LOCATION 
004572 909900 HLT -ERROR! 
994574 905706 TST KSP “STACK SHOULD HAVE GONE TC 0 
n04S76 001491 BEQ +4 
og4€00 oodco0 HLT 7 
994602 O22737 030344 opoco2 CMP #PUM+PRTY7+Z,a82 ;OLD STATUS SHOULD BE IN ec 
994610 001401 BEQ +4 
904612 o00900 HLT s ERROR! 
904614 022737 OO4S60 oOD000 CMP #TS6AA, a80 *AND RETURN IN O 
904622 O01401 BEG +4 
p04624 ondc00 HLT sERROR! INCORRECT PC IN O 
OO4626 O08037 177774 CLR aaSLR 
oo4632 012737 G09006 900004 MOV SERRVEC+2, QHERRVEC; RESTORE ERROR VECTOR 

-TEST TRAP & RETURN USER-KERNEL-USER 
SO4640 910701 57: SCOPE 
sc4e42 912706 onosoo MOV #KPTR,KSP -SET KERNEL STACK POINTER 
N94646 012737 O00340 c00026 MOV #PRTY?. JBTRAPVEC+2 
O94654 012737 004744 900034 MOV #1S7A, J#TRAPVEC 
004662 012737 140060 177776 MOV #UM, J&¢PSW sUSER MODE!!! 
004670 ocosode2 CLR Re 
004672 104400 TRAP “TRAP & ENTER KERNEL MODE 
OO4674 013767 177776 174100 TS7AR: MOV aePSW, TEMP 
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cou7o2 042737 140000 177776 BIC SUM, ePSW =KERNEL MODE!!! ; 
004710 O22767 OO4674 1735SE CMP 8TS?AA,KPTR-4  ;CHECK THAT RETURN ADDRESS IS cr 
004716 OO1401 BEQ +4 “KERNEL STACK 
904720 990000 HLT “ERRORIRETURN ADDRESS NOT ON STACK 
OO4722 O22767 140004 174052 CMP 8UM+Z, TEMP :CHECK THAT CORRECT a#PSW WAS 
904730 001401 BEQ +4 “RESTORED ON THE RETURN 
904732 000000 HLT ?ERROR! INCORRECT STATUS WAS RETURNED 

:BY KERNEL FROM TRAP 
noy734 905102 COM Re -CHECY THAT TRAP ROUTINE WAS EXECUTED 
004736 O0i401 BEG +4 
904740 aod00c HLT ERROR! KERNEL DID NOT DO COM Re 

c04742 990402 BR TS7EX ZEXIT TEST 
304744 905152 TS7A: COM Re : COMPLEMENT R2 
054746 ap00de RTI >AND EXIT 
004750 oco249 TS7EX: NOP 

: TEST THAT MFPD/I CAN PUSH ONTO CURRENT STACK (AS DETERMINED BY PSIS & 
=PS14} THE PREVIOUS MODES STACK POINTER (AS DETERMINED BY PS13 $PS12) 
= (KSP)*KSP. MFPD 

' 094752 019701 teo: SCOPE 
004754 005037 177776 CLR aaPSw sKERNEL MODE!!! PREV KERNEL MODE!! 
004769 012706 o00500 MOV 8KPTR,KSP *SET KERNEL STACK POINTER 
994764 O06506 MFPI KSP *=(KSP) #KSP 
904766 022767 ocosoo 173502 CMP 8KPTR,KPTR-2 § : TEST THAT VALUE OF KERNEL STACK POINTER 
994774 991491 BEG +4 "WAS PUSHED ONTO KERNEL STACK 
904776 900000 HLT ERROR! 

--(KSP)eUSP, MFPD 
905000 010701 tee: SCOPE 
095002 012737 030900 177776 MOV 8KM+PUM. a#PSW = ;KERNEL MODE!!! PREV USER MODE!! 
095010 012706 900s90 MOV 8KPTR, KSP *SET KERNEL STACK POINTER 
905014 O12716 177777 MOV #-1, (KSP) 
905020 on6606 MTPI _- USP ;SET USER STACK POINTER USP+(KSP)+ 
005022 SOSIGE 177776 COM ~2(KSP) “PRESET KERNEL STACK 
005926 006506 MFPI USP *=(KSP) USP 
095030 O22716 177777 CMP #-1, (KSP) “CHECK THAT USER STACK POINTER WAS 
905934 901401 BEQ +4 “PUSHED ONTO KERNEL STACK 
005036 oodc00 HLT ERROR! 

--(USP)*USP, MFPD 
905040 910701 tes: SCOPE 
905042 012737 O30000 177776 MOV #PUM, J8PSW sKERNEL MODE!!! PREV USER MODE!! 
095050 012706 oogcoo MOV 8KPTR,KSP “SET KERNEL STACK POINTER 
905054 012716 000700 MOV SUPTR; (KSP) 
OOSC60 OO6606 MTPI USP -SET USER STACK POINTER 
095062 095067 172610 CLR UPTR-2 . 
905066 052737 140000 177776 BIS UM, J8PSW -USER MODE!!! PREV USER MODE!!! 
905074 906506 MFPI USP PUSH USER STACK POINTER ONTO USER STACK 
COSO7E 4942737 140000 177776 BIC 8UM, J8PSH “KERNEL MODE!!! PREV USER MODE!! 
995104 O06506 MFPI USP “PUSH USER STACK POINTER ONTO KERNEL STACK 
995106 022716 000676 CMP SUPTR-2,(KSP) | :CHECK THAT USER STACK POITER WAS 
595112 oOl401 SEG +4 “PUSHED PROPERLY (ONCE) 
698114 600 HLT ‘ERROR! 
005116 Oe2767 000700 173652 CMP SUPTR,UPTR-2 § :CHECK THAT USER STACK POINTER IS ON THE 
906124 901401 BEQ +4 “USERS STACK 
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005126 900000 HLT -ERROR! 

| 905130 1070 ties SeoPE 
| 905132 We 177776 CLR aaPsw sKERNEL MODE!!! PREV KERNEL MOCE!! 

905136 O12706 900S00 MOV #KPTR,KSP “SET KERNEL STACK POINTER 
905142 006506 MFPI § KSP i PUSH KERNEL STACK POINTER ONTO KERNEL 

995144 22767 CCOSOO 173324 CMP SKPTR,KPTR-2 = CHECK RESULT 
| aesise 001401 BES +4 

995:54 oo0000 HLT - ERROR! 

--(KSP)eUSP MFPI 
905156 010701 t7O: SCOPE . 
905160 012737 O3029C 177776 MOV #PUM, d&PSW sKERNEL MODE!!! PREV USER MODE!! 
OCS166 Ol2706 o00S00 MOV #KPTR, KSP *SET KERNEL STACK POINTER 
o05172 012716 177777 MOV 8-1, (KSP) 
995176 OO6606 MTPI JSP sSET USER STACK POINTER 
005200 OOf166 177776 COM =2(KSP) *PRESET KERNEL STACK 
D0S204 Oo06506 MFPI USP “PUSH USER STACK POINTER ONTO KERNEL STACK 
005206 022716 177777 CMP $-1, (KSP) “CHECK RESULT 
COSel2 o01401 BEQ +4 7 
0052!4 900005 HLT ERROR! USER STACK POINTER NO? ON KERNEL STACK 

--(USP) «USP, MFPI 
995216 010701 73: SCOPE 
005220 012737 O30000 177776 MOV SPUM, J#PSWW -KERNEL MODE! !!. PREV USER MODE?! 
905226 Ole706 o00S00 MOV 8kKPTR, KSP :SET KERNEL STACK POINTER 
905222 012718 2900700 MOV sUPTR, (KSP) 
005236 O06606 MTPI USP :SET USER STACK POINTER 
005240 OOSO&? 173432 CLR UPTR-2 >PRESET USER STACK 
095244 052737 140000 177776 BIS $UM, J8PSH -USER MODE!!!, PREV USER MODE!! 
opg2s2 odesos MFPI USP +-(USP)+USP 
905254 042737 140000 177776 BIC #UM, J8PSW “KERNEL MODE!!! 
005262 906506 MFPI USP -GET USER STACK POINTER 
005264 022716 O00676 CMP #UPTR-2,(KSP) CHECK THAT USER STACK POINTER WAS 
005270 OO1401 BEQ +4 *PUSHED ONCE 
005272 990000 HLT “ERROR! 
005274 22767 oO0720 173374 CMP #UPTR,UPTR-2  :CHECK THAT USER STACK POINTER WAS PUSHED 
995392 001401 BEQ +4 :ONTO USER STACK 
905394 900000 HLT ERROR! 

-TEST THAT ILLEGAL MODE DOES NOT HANG BUS. 
905396 010701 +74; SCOPE 
005310 012737 100000 177776 MOV #IM, J8PSW -ILLEGAL MODE!!! 
005216 013700 177776 MOV a#PSW, RO “GET ILLEGAL MODE 
095322 005037 177776 CLR aePSid sKERNEL_ MODE! ! _ 
006326 622700 100000 CMP IM, RO "CHECK THAT ILLEGAL MODE WAS SET 
905232 991401 BEQ +4 -INTO STATUS 
005334 900000 HLT 

-TEST THAT ILLEGAL MODE DOES NOT HANG BUS. 
005336 9010701 $75: SCOPE 
005340 012737 O40000 177776 MOV $IM1, d8PSW -ILLEGAL MODE!!! 
O0S346 013700 177776 MOV a¥PS, RO “GET ILLEGAL MODE 
005352 905037 177776 CLR aaPSW sKERNEL MODE! ? 
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' TEST DBKTDA PDP11/40 PROCESSER STATES TEST 

O1-DEC-76 14:47 | DBKTDE. PLL 

COE35 
005362 
005364 

SOS474 
005476 

005590 

00SS64 
OOSSE6 
005574 
005500 
005604 
005610 
005614 
O05E22 

010701 
012737 
012706 
00S016 
012737 
012767 
000277 
006677 
013703 
022703 
901401 
000000 
005737 
001401 
000000 

010701 
012737 
012706 
012716 
012704 
005067 
012767 
006674 

o4G000 

030000 
000508 
000700 

173264 

177777 

000000 

177776 
000700 

900476 

030004 

030000 
000500 

001002 
177777 

173244 
177776 
030005 

001962 

030000 
000500 
177777 
177776 
173166 
001002 
001006 

r 

CMP 
BEQ 
HLT 

MACYI1 27(1006° 
KOe 
O1-DEC-76 

#IM1,RO 
. +4 

15:24 PAGE 24 

; CHECK THA ILLEGAL MODE WAS SEY 
sINTO STATUS 

i; TEST THOT ORE CAN GET DATA FROM USER STACK 
76: 

177776 MOV 

173032 CMP 

SKM+PUM, aaPSW 
8KPTR, KSP 
sLPTR, (KSP) 

UPTR 
(KSP) 
#-1,-2(KSP) 
USP 
a (KSP) 

aePSW,R3 
eUPTR, KPTR 

{ om
y 

wn
 

#KPTR-2 , KSP 
+4 

(KSP) 
+4 

8KM+PUM+Z,R3 
+4 

sKERNEL MODE!!! PREV USER MODE?! 
:SET KERNEL STACK POINTER 

;SET USER es POINTER 
“PRESET USER STACK 
PRESET KERNEL STACK 

;~ (KSP) «USP 
sLIKE MOV @(6),-(6) 

“SAVE STATUS RESULT 
sCHECK THAT USER STACK POINTER WAS 
s PUSHED ONTO KERNEL STACK 

“CHECK THAT KERNEL STACK 7 INTER IS FOS- 
; ITIONED PROPERLY 
ERROR! INCORRECT KERNEL STACK POINTER 
:CHECK THAT CORRECT CAT 
WAS PUSHED ONTO KERNEL AsTACK 
: ERROR! 
CHECK STATUS 

;ERROR! INCORRECT STATUS 

; CHECK THAT fTPO CAN LOAD MEMORY ADDRESS DM=7,PC 
tio2 

177776 MOV 

001004 MOV 
173250 MOV 

+103: 
177776 MOV 

MOV 
MOV 
MOV 
CLR 

173162 MOV 
MTP] 

#KM+PUM , J #PSW 
#KPTR, KSP 
(KSP) 
STEMP JaTEMP+2 
8-1, TEMP 

aTEMP+2 
JePSW. RB 
aPUNEZEC, R3 

aeTEMP 
+4 

#KPTR, KSP 
8-1, (KSP) 

sTEMP, TEMP+2 
QTEMPS4(R4) 

-KERNEL MODE!!! PREV USER MODE!! 
“SET KERNEL STACK P 
-PUT DATA ON ook PT 
“LOAD ADDRESS 
: PRESET DATA 
“PRESET CC’S 
: TEMP (KSP)+ 

“CHECK CC’S 
sCHECK CL’S 

;ERROR! INCORRECT CC’S AFTER MTPD 
CHECK RESULT 

;ERROR! INCORRECT RESULT 

+ CHECK THAT tTPI CAN LOAD MEMORY ADDRESS DM=7 

#KM+PUM, d#PSW ;KERNEL MODE!!! 
SET KERNEL STACK PTR 
: LOAD DATA ONTO STACK 
:LOAD_INDEX REGISTER 
“PRESET DATA 

» TEMPe (KSP}+ 



LOe | 

| TEST DBKTDA PDP11-“4O PROCESSER STATES TEST MACY11 e7(1006> O1-DEC-76 18:24 PAGE 2S 
DSKTDB.P11  O1-DEC-76 14:47 

CCOSE26 ~=013703 177776 MOV JePSW,R3 “SAVE STATLS RESULT 
005632 922706 cocsoe CMP 8KPTR+2, KSP -CHECK THAT KSP POPPED 
905636 001401 BEQ +4 
095640 o9000c HLT -ERROR! INCORRECT STACK PTR 
oose42 022703 9390iC CMP 8PUM+N RS -CHECK STATUS RESULT 
Q0S5646 O01401 BEG +4 
905650 900900 HLT sERROR! INCORRECT STATUS 
095852 O0S267 173124 INC TEMP CHECK RESULT 
npcese 001401 BEQ +4 
ocSe6o 00000 HLT sERROR! INCORRECT RESULT 

-TEST THAT MTPD/I CAN LOAD PC 
cese62 010701 +104: SCOPE 
O0S66E4 012737 9907900 177776 MOV #KM, dePSW -KERNEL MODE!!! 
005672 Ole706 300590 MOV #KPTR KSP “SET KERNEL STACK PTR 

| 005676 012716 005710 MOV 8TLOYA, (KSP) *PUT NEW PC ON STACK 
095702 000277 scc *PRESET CC'S 
095704 006607 MTIPI PC *PCe(KSP)+ 
005706 ooco00 HLT ‘ERROR! MTPD FAILED TO SET PC 

| 005710 100001 TIOWA: BPL +4 
oos712 909900 HLT sERRCR! 'N’ FAILED TO CLEAR IN STATUS 
005714 10340) BCS +4 
9oS716 990009 HLT ;ERROR! °C’ WAS CLEARED BY MNTPD 

“USER MODE 
095720 019701 +106:  SCOFE 
005722 012737 170000 177776 MOV SUM+PUM. d4PSW =; USER MODE!!! 
005730 012706 000700 MOV #UPTR USP :SET USER STACK PTR 
09€734 O12e716 O0S752 MOV #T106A, (USP) :PUT NEW PC ON STACK 
005740 000277 SCC =PRESET CC’S 
005742 906607 MTPI PC :PC+ (USP) + 
095744 005037, 177776 CLR JePSW *KERNEL MODE!!! 
OoE7s0 ano0nt! HLT ;ERROR! MTPD FAILED TOMLOAD PC 
00S7S2 013795 177776 T106A: MOV 3#PSH, RS “SAVE STATUS 
005756 905037 177776 CLR aePSW -KERNEL MODE!!! 
005762 Oe2705 170001 CMP #UM+PUM+C, RS “CHECK STATUS 
005766 OO1401 BEQ +4 
005770 og0000 HLT 

-TEST ERROR TRAP (ODD ADDRESS) MFPD/I 
205772 010701 +107: ~ SCOPE 
905774 005037 177776 CLR aePSwW sKERNEL MODE!!! 
906000 012706 oocsoD MOV #KPTR.KSP “SET KERNEL STACK PTR 
006094 012737 O06De2 900004 MOV #T1O7A,J8ERRVEC ;LOAD ERRROR VECTOR 
Q06012e 000277 SCC “PRESET CC’S 
O06014 OO6567 171761 MFPI l “ODD ADDRESS SHOULD TRAP 
906020 opnco0 T107AA: HLT -ERROR! FAILED TO TRAP ON ODD ADDRESS 
OC6022 022706 o00474 TIO7A: CMP #KPTR-4, KSP “CHECK THAT STACK PTR WAS PUSHED 
006926 OO1401 BEG +4 “PROPERLY (2 PUSHES) 
o06c30 900000 HLT “ERROR! INCORRECT STACK PTR AFTER ERROR 
006032 022726 o06020 CMP #T1O7AA,(KSP)+ CHECK RETURN PC ON STACK 
006936 OO140i BEQ +4 
C06040 Ooocccd HLT sERROR! RETURN PC NOT ON STACK 
006042 022716 000017 CMP #17, (KSP) ‘CHECK SAVED STATUS ON STACK 
006046 O01401 BEQ +4 
006050 ood090 HLT sERROR! INCORRECT STATUS SAVED ON STACK 



TEST DBKTDA POP11/40 PRCCESSER 
DBKTDE.Pil OL-DEC-76 14:47 

006 15¢ 

006154 

010701 

010701 
012737 
012706 
912737 

o0c0cd 
00S267 

140000 
000700 
140000 
006114 
177702 
177776 

140000 
000674 

006106 

140900 

140030 
009700 

177776 

140000 
000674 

006210 

000006 
171526 

030090 
000500 
000700 

00100e 
177777 
00100e 

000500 

172446 

177776 

QOC006 
003004 

177776 

177776 

000904 
ooocds 

M02 
STATES TEST MACY11 27(1006: O1-DEC-76 15:24 PAGE 26 

“USER MODE, TIME QUT 
tiid: scope 

MOV #UM, 8PSW -USER MODE!!! 
MOV sUPTR, JSP -SET USER STACK 
MOV SUM JRERRVEC+2 LOAD ‘NEW’ STATUS 
MOV STI LOA, asERRVEC 3AND PC 
MFPI 8177702 177702 IS NON-EXISTANT ADRS 

TIIOAA: CLR aePSW “KERNEL MODE!!! 
HLT “ERROR! DID NOT TRAP ON NON ADRS 

TLI0A: MOV USP.R3 -SAVE USER STACK PTR 
BIC #UM JePSh “KERNEL MODE!!! 
Cri eUPTR-4,R3 “CHECK USER STACK PTR 

HLT sERROR! INCORRECT USP AFTER ERROR TRAP 
CHP TL LOAA, (R314 :CHECK RETURN PC ON USER STACK 

+ 

HLT sERROR! RETURN PC NOT ON USER STACK 
cP wun, (RQ) CHECK SAVED STATUS 

+ 

HLT ERROR! INCORRECT STATUS SAVED ON STACK 

-USER MODE,ODD ADDRESS 
til: SCOPE 

MOV #UM, J#PSW “USER MODE!!! 
MOV sUPTR, USP ;SET USER STACK PTR 
MOV #TLLIA, a#ERRVEC :LOAD ERROR TRAP VECTOR 
MOV #UM, J#ERRVEC+E 
MFPI 1 -QDD ADDRESS SHOULD TRAP 

TLLIAA: CLR asePSH “KERNEL MODE!!! 
HLT “ERROR! FAILED TO TRAP 

177776 

000004 

177776 

TI11A: MOV USP ,R3 ;SAVE USER STACK PTR 
BIC #UM’ dsPSW “KERNEL MODE? !! 
CHP ae TR-H, RS “CHECK USER STACK PTR 

HLT ° ERROR! INCORRECT USER STACK POINTER 
CHP TILIA, (R3) CHECK RETURN SDDRESS ON USER STACK 

HLT “ERROR! RETURN PC_NOT ON USER STACK 
MOV SERRVEC+2, JBERRVEC; RESTORE ERROR TRAP TO HALT 
CLR _ ERRVEC+2 

sTEST THAT MTPD_INSTRUCTION CAN LOAD DATA TO AN ADDRESS VIA THE STACK 
PREVIOUS USER MODE *KERNEL MODE 

tif2: — SCoPE 
MOV $KM+PUM, daPSW = ;KERNEL MODE!!! PREV USER MODE!! 
MOV #KPTR,KSP -SET KERNEL STACK PTR 
MOV #UPTR? -(KSP) 
MTPI USP -SET USER STACK PTR 
MOV #TEMP.-(KSP) | :PUT ADDRESS ON THE STACK 
MOV #-1,-(KSP) sPUT DATA ON THE STAK 
CLR asTEMP “PRESET DATA 
MTPI 3(KSP)+ “MOVE #-1 TO TEMP 
cp #kPTR, KSP *CHECK STACK PTR AFTER MTPD 

.+ 

. HLT sERROR! INCORRECT STACK PTR AFTER MTPD 
INC TEMP -CHECK THAT DATA WAS MOVED T3 TEMP 
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DBKTDE.P1l  OL-DEC-76 14:47 

fe BES +4 
aeaae sist HL? ERROR! DATA NOT IN TEMP 
006340 006506 MFPI USP =GET USER STACK P 
Pose 27le 000700 CMP aUPTR, YSP, CHECK THAT USER Crack PTR NOT CHANGED 
5 1401 SEG . *BY MTPD INSTRUCTION 

396350 900000 HLT "ERROR! USP WAS CHANGED BY MTPD INST. 

N063S2 O0S267 172422 END: INC ICNT s INCREMENT PASS COUNT 
776356 D2b7e7 l7e4!6 OO0L44 CMP ICNT, #100. -100 PASSES COMPLETED? 
506364 601462 BEQ DONE 
506366 05167 172440 IMP BEGIN 
906372 032767 O1C00O 171170 DONE: BIT 810000, SWR - INHIBIT BELL? 
066400 ocO1401 BEQ +4 
ACEYD2 Othy14 BR LOGICT 
CO6454 Ciz767 900007 171154 MOV #7. TPB sRING BELL 
N064i2 105767 171146 TSTQ TPS 
096416 100375 BPL 4 
996420 012767 000177 171140 MOV 8177, TPB 
D06426 10767 171132 TSTB ss TPS 
006432 100375 BPL = 
N96434 013701 ooco4e LOGICT: MOV ae42,%1 sRETURN TO MONITOR? 
COBY4G 001419 BEQ LOGICE 
d06442 o0do0s RESET 
OO6444 OO4711 LOGIC: JSR 7,(1) ; RETURN! 
906446 o00240 NOP ' 
A964S0 O00240 NOP 
906452 o00c40 NOP 
oce4s4 goso09 1S: CLR RO 
O0€456 90200 INC RO 
OO6460 001375 BNE 1$ 
O0&462 OCOlE7? 172324 LOGICE: JMP START 

090001 END 



OB. 7D8. P12 O1-DEC-"6 14 

BESIN S16. 4018 
BIv13 = eJes 
Bs T24 = 049000 e3le 
BI71S = 100000 e30s 
8:76 = 000:00 e238 
. = 900001 e4ss 
DONE 306372 1385 
EM"VEC= O00C3C 2098 
ENC 352 13838 
ERPQEC!S 0004 2ore 

1Sie8 
MF = gooaac 1998 

434 
617 
v3e 
823 
9c? 

191s 
1104 

: 5p 
icNT 001006 33: 
i” = 190000 e368 
1h rece 040006 e338 
ve w= 8 iervecs 2opee gike 

lee? 
«PTR = 900500 ecks 

S49 
883 

1137 
LOGIC O06 444 38e 

Se 
perc pee Aa S488 
xm == Q0000C ’ e428 
PRTY3 = 900140 eCes 
PRTY4 = QOCeOS 2038 
PRTY7 = QOC34C elds 
Pow 0s 1777 TE cles 

456 
519# 
£08 
699« 
79c4 
921 

1007+ 
iiss. 
1234 
13344 

Fu == 835000 c4ls 
7el 

7 1148 
PUP IP = 351022 3988 
RECE"R= SO07K% ec7e 
BES = =: 0000C e438 

~ OBa Tn POPI1 “4S BROCE SSER STATES TE 
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MACY1] 27: 1906" 

652 860 

77 4* 739% 
Werte = 12944 
42S 432 
S14 S24 
638 654 
763 775 
BY] B44 
93¢ 949 

1026 1040 
1132 1144 
1240 1e43 
1306 1393 
1354 

44Ss 
460 497 

416 430 
623 633 
966 74 

1195 1198 

£52 7939 

S43 
598 $19 
407 yO8s 
476% 478 
595% S38% 
629 642% 
7e7 729% 
815% 838 
937% 944 

1065 1066% 
1167 1168% 
leéS# 267 

480 497 
754 78S 

1e10 1218 

1032 1042 
839 889 

BO3 
OL-DEC-"6 15:24 PASE 29 
wSER SYMBOLS 

g8S4 839 oH? i218 

7908 813% Bl4e 8304 
1e9S* 13154 s3i6% 861228 
435 435 yyy 4¥SS 
$39 S4s 548 ss! 
6S7 660 678 68! 
778 781 792 |} 
gss 863 SE 882 
2 355 3; 976 

1044 1047 1050 10S3 
1189 162 1171 1180 
1252 12eS4 1256 1266 
1319 1324 132? 1344 

$33 S42 69e i 

433 436 4? 483 
6393 70S 7le 770 

10S3 1067 1088 1090 
lell lees 1238 1248 

839 861 880 899 

$31 98S 996 1031 
419% 423% 42S YObs 
479% 49]# 493% 495 
S40 Sues SSs* 5708 
649 651% 665% 672 
739% 7414 745% 747% 
B48# 251% 8s9 B60 
Q46% 960% 3622 70 

1C8?s {096% 1108# Lil3e 
117S# = §=1176 L11?ve = =lTe4s 
1268% 275% ede 297% 

S31 543 549 60S 
739 100? 1920 1931 

lee7 1238 1260 1269 

894 893 962 971 

i269 

esos 
13294 
461 

1048 
4394 
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"EST DBKTOR S0P11 4¥C PRCCESSER S’ATES TEST MACY11 27(1006° O1-DEC-76 15:24 PAGE 20 
08K TOB.P 11 CL-DEC-"6 14:47 CROSS REFERENCE TABLE -- USER SyMBOLS 

RESVEC= CoOCra e08e 47le WP Oe 4894 SC3* 
SCOPE = O1O°C! 2508 434 415 449 470 488 S06 518 529 SS6 os 

664 689 Thi 7e0 738 Pa) 768 784 813 823 847 
Sle 335 g¢9 982 1006 1029 10S8 1086 1035 1107 lies 

£165 Livy 1383 1209 le2b 1e46 £289 1274 1291 13l2 1333 
SLR = [77774 elves osre $93e 10138 l10e6# 10378 1054s 
S*ART 38 2358 «#137 
SW 1S: cece 3=i357 
TBIT = 900800 eds 
TBITVEs 000014 elce 
TEM 901052 3928 Sele S63* S644 S&6s Sb7# S69# S728 S73* S76# S774 

; See S9ss 687 8244 8428 8Se2 8S3# 864s 96; 963 S644 
386 997+ gese 1009 i014 1us4# 1036 1065# 1070 lela# i2i4e 

- le3l# i23e# 1233# le4l® 1338 1M0e 8 8=61945# 
"KB == 377562 2.98 
kS = 177560 ei8e 

“PB os 177566 cele 1360% 1363+ , 
TPS = 177564 eee 8 1361 1364 
TPVEC = QO0064 el4s 
TRAP VE= OO0034 elds Seis 562+ So4s SoS 1060% 10614 
TRY = 000003 ells 453 
TRTVEC= O000:4 2:38 449e 4SOe 465¢ 466% 
Tl 001036 4048 
Tlde 12098 
7103 OOSS&4 le2bs 
r1o4 le468 
"1948 005710 1249 12538 
v0 00S72C 12698 
T196A c lebe 12678 
T1097 00S772 12748 
TiC7A 1277 1288 
T307AA 006920 1e8de le 
T1io O0E0Se2 1eSis 
T.1DA 906114 1235 12998 
*2.0RA 006156 12978 §=©61304 
ald 006154 l3les 

Ti11A 006216 1315 13208 
7..1AR 00620 13188 1325 
Tile 006260 13338 
‘ie 0013S¢ 4708 
T.2F 003410 47) 4788 
Tighe =—901 492 4768 483 
ad 901442 488s 

7134 091474 489 4958 
T23Ah 001466 4938 500 
Tis 001640 523s 
~ 25h 001720 532 S408 
715AA 001712 S388 S46 
17 §°200e cS6s 

727A CO2eC36 S6ce8 
TI7E 09¢0S0 S62 S646 
Tu70 062970 SéS 5678 
176 O6¢e 126 671 5738 

Tl 902150 S74 5778 
TI7ESF 002250 css cools 
LF 062170 678 cscs 



TES” OBKTDA POPPI: “4 
Be. OB. P11 0:-0€ 

T1?6 Oce2c2 
vUPXx O22 
T18 OC1S34 
193 Q001S76 
"ei 002274 
ce 0023565 

72s 002440 
"es 002S3C 
138 
T31 OCe7 14 
T31C 00274C 
: 003012 

t OC3062 
M.S OO3i2e 
T36A 003160 
T36AR O0S1SE 
THC OC32e02 
THOR O0C32S2 
THOAR O03e44 
TH! 003326 
"41A 003374 
T4if8 003414 
"4128 O60 
T43 093472 
TY3Q 9035 
44 953612 
45 003665 

rs 001070 
vSA 001134 
TSAR 001126 
TSS 003752 
TS] 0O4OS2 
TS 004150 
yey 904eS2 
rec 004370 
TSSA 
TSSAAR 8 O0444e 
T OO4SO6 
TSEA = O04#Sbe 
TEEAR 8 O04S560 
TS? CO4E40 
TE7A 0047444 
"C7AR 004674 
*S7Ex 004750 
Té2 004752 
T ooscoo 
TES 005040 
cE 005130 

v? 001e4e 
T74 0012302 
T7 AA 091274 
170 005156 
173 00S216 
T74 085306 
T7¢ 005336 
T7E 366 
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Sess 
S938 

DO3 
ST MACY11 2°(1006' O1-DEC-76 15:24 PAGE 31 
CROSS REFERENCE TABLE -- USER SYMBOLS 
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TEST DEKTDA PDP11 ¥C PROCESSER STATES TEST _-MACY11 27/1006" OI-DEC-76 15:24 PAGE 32 
DER TDE.P11 | C1-DEc-76 14:4> CROSS REFERENCE TABLE -- USER SYMBOLS 
uN = 140000 ee eS + 48st SBS C(iSBZsgHsg 5 OTE 

mE OSHS 7? 75 8G; ES 
983 988iGCi‘iGSCititSC( Tt 

1292126 = 130813071313, 1318 1321 
LOTR = 900700 ose 420i SG eC 

; 755 OC«C7SRCtC<“i«‘ CFCS 
35 «983983988110 afee «oni? tet 

1188# 1195 1261 1293 1301 1314 1322 1336 1 
. = 9co0l2 eues 
ELeTRS Oise E2bs 1808 «=«1817Ss«gedSs«1023 mos 356855 5786 an 7 es 1 (oT or) 

= D6e4be sis 252i SRCC(ité«éRCC(GSCECC*« 
27 40 27Bsi(tiaGC(ttieCiiCRC(tiéSC tC 

721 734 749 76 ee 780 797 g9C 
836 840 843 85’ 8 5 881 go+ 

931 948 9s: 954 97 gr Pa 
1024 1043 s046 1949 1952 1368 107} 1975 1 
i143 1158 4161 1176 1179 129 1199 1202 1208 
le42 1253 1255 1270 lege2 185 2288 $302 1 
2346 135C 1358 L362 1365 
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' TEST OBKTDA ©0P11 40 PROCESSER STATES TEST MACYI1 27(1006) O1-DEC-76 15:24 PAGE 34 
DBKTDS.P11 

i 
i 
1 
1 
1 
1 
} 

i 
i 
1 
1 
1 
I 

i 
1 
] 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
i 
1 
a 

i 
1 
I 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
i 
1 
i 
1 
i 
1 
1 
1 
1 
1 

O1-DET-"6 14:47 CROSS REFERENCE TABLE -- MACRO NAMES 



"EST DBKTDA POP11 “40 PRCCESSER STAYES TEST MACY11 27( 1006) 
GO3 
O1-DEC-76 15:24 PAGE 3S 
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. SSUPR le 

. $°RAP 18 
$TYPE le 
$TYPC le 
$TYPE 18 
STYPO 1s 
$40CA 1s 
1170 18 

. ABS. O0646E 900 

ERRORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: C 

DBKTDE.SEG/CRE/SOL/NL: TOC=DSK2Z: SYSMAC. SML,DBKTDB.P11 
rete 23 27 1 SECONDS 
RUN-TIME RATIO: teats 3.5 
CORE USED: 32k (63 PAGES) 
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