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THIS GROUP OF TESTS CONSIST OF:

MAINDEC NC.

TEST FUNCTION "~ ~PROCESSOR
SXT INSTRUCTION 11,48, 11740
SO0B INSTRUCTION 1148, 11740 -
XOR INSTRUCTION 11745, 11740
MARK INSTRUCTION 11745, 11/40
RTT INSTRUCTION 11748, 1140
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mbstract

This 18 the first S of IS tests that xn.rcncnlall test and
1so0late simple malfunctions an FOP 11/45, !1/40 The
tests should be run 1n the xndxcatcé alphabcf:c sequence.
There are additional ‘tests for more complex malfunctions.

A1l tests are cxecuted 1n kernel mode anlg except for test
OCKBE (11745 snlyl.

Requiremants

Equipment
POP11/48 or PDP 11/40

Storage

Program storage = The ro!ra-s use all of a SK ucnor, with
the” axceptica of 175 0 (which 1s reserved Tor the
tcot and absclute loader).

Preliminary Programs

Tests TO-T12(DORA-DOMA:

Loading Procedure

Load program 1nto memory usirg ASS loader.

Starting Procedure
Load address 200. Press start. The program will loop, and

ring bell on completion. Pass count may be nonxtorcd in the
gaaslag register (11745 only), and is” stored in address

Operating Procedure
Operational Switch Settings

SW«08>=1 Load POP11/45 MICRO BRERK rc'xstcr uxth value
SW«D0-07>. (At start of Test only).

Subroutine Rbstracts
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SCOPE

SCOPE 1s a MOVE PC, RI(D10701) and stores the PC42 1n Rl tor
Ril 1f the rcg*:tcr set hll xs set xn the PDPII/HS Proccssor
Status Werd.) Thus, R used as a tag to
determine the last icst succss!ul,y completad.

WY
HLT is a MALT instruction and is executed whenever_a
hardware malfunction 1s Jdetected b'hthc diagnostic. Tha

address lights display the PC-PCe2 of halt® instruction
:f an 11+40-11/48,

Program and/or Operator Rction

PARSS COUNT (ICNT)
The number of g an passes ccmpleted 1s contained in
address ICNT This address may be examined to

determing in uhxch pass the error occured.” Note, _the asss
count 13 displayed in the display register in the PDPI1/

Errors

Test Errors Wi1ll Cause a Halt

False trap/interrupt errors = the program will halt at the
trap vector address +2.

Error Recovery
Test arrors - press continue or loop test (see sec 6.3)

Trap errors - determine where error occurred (see sec 8)

Error Looping

Te loop on an error replace_ the HLT instruction with a
bran:h back to the previous SCOPE instruction. Note that if
the error is intermittent that the test will drop through
the HLT and proceed to thc next test, therefore to locp the
test contxnuoslg rc*lacc the BEQ .+4 instruction immsdiatly
geagzcdang the with the br nch back te the previous

To loop tra‘ failures patch in the following routine at the
addrcss of the ‘rap vector:

C e - ———— e o ——— - — —
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TRAPVEC: TRAPVEC+4
TRAPVEC+2: 0
TRAPVEC+H 012716 ;move 'SCOPE’
saddress to stack
TRRPVEC+6: address ;address of previous
;SCOPE inst,
TRAPVEC+10: 000006 ;return to test at °*SCOPE’

Restore all locations before proceeding to next testis).

Rastrictions
These programs must be locaded in the lower YK of memory.

Starting restriction

All grugrans must be initially started at 200 and may be
started at a SCOPE instruction thereafter.

Cperational restriction
None

Miscellaneous

If a halt cccures in the trap or xnlcrrugt vector area
ezamine register b (the stac Boinlcr). The contents of Rb
contains the address where the PC of the instruction that
caused the trap is stored.

Execution time

A1l tests take approzimately ! minute cach on an 11/45 with
core memory.

Stack pointer

Rll programs initially set the stack pointer at SO0

Program description

DCKBAR This is & test cf the SXT instruction and insures
correct results and condition code operation. The
XT instruction is tested in all address modes in
8 general register and the PC.

OCKEB This is » test of the SOB instruction and insures
correct branching and condilion code operation.
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This 1s a test of the XOR instruction and 1nsures
correct results and condition code operaticn. The
XOR instruction is execuled using various operands
ard 1s execuled wusing all address modes using a
general register and the PC.

This is a test of the MARK instruction. The test
execules the MARK instruction using all values of
N’ and checks results. Correct condition code
operation is also tested.

This is_a test of the RTT and RTI instructions and
uses 'T" bit traps in the test. Proper stack
operation is tested and also proper status changes
are tested.

.TITLE MAINDEC-11-DCKBA-B PDP11/45 SXT INST TEST
.E&é?T MC,MD, SEQ

.ABS
s TEST DCKBAR- TEST OF THE SXT INSTRUCTION AND INCLUCES DATA CHECKS AND
:CONDITION CODES CHECKS.
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000000
000002
000004
000006
000010
000012
000014
000016
000020
000022
000024
000026
00003
000036
000040
000042
0000<3
0000Se
0000SH
0000Se
000060
0000e2

MRI
OCKB

601

C;%{-DCKBR-B FOPL1/45 SXT INST TEST MACY1l 27(732) 16-SEP-76 15:47 PAGE b
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THE SXT INSTRUCTION EXTENDS THE SIGN (RS DETERMINED BY THE 'N’

BIT Iy THENST“TUBE"QINQTf"TOREEEL?Eﬁ{Efnﬁéo" ROpRESS, IE. I " IS o

0 STINATION RESULT WILL BE O (ALL O’ S) "THE CONDITION
CODES ﬁRE RFFECTE AS_FOLLOWS:
Z IS SET IF THE RESULT IS O,0THERWISE 'Z2' IS CLEARED
* IS SET IF THE RESULT IS NEGATIVE,CLEAREC IF PCSITIVE
'C' IS UNCHANGED
'V* IS CLEARED

; ITEMS NOT TESTED BY THIS TEST
: 1 T SXT_WILL SET ﬂLL BITS IN THE PSW WHEN 1'S ARE EXTENDED (EX-
S VE OF THE 'T* BIT)
STRRTING PROCEEDURE
LORD QDDRESS =200

PRESS STAR
STACK POINTER IS SET AT SO0
BELL WILL RING WHEN TEST IS COMPLETE

HLT=HALT
SCOPE=010701 ;Mov_PC
PSW=17777 ; ADDRE

-e aeBe S0

: ADDRESS NTER BUFFER
=177570 ;RDORESS OF CONSOLE SWITCH REGISTER
DISPLAY=177570 +ADDRESS OF DISPLAY REGISTER

n&uuu&unﬂ!ﬂlTIﬂL STACK POINTER=ZOSOD®EEEE 5353535553555 %% %% # 5

sxxprn-nsno + INITIAL STACK POINTER
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MRINDEC-11-DCKBR-B FDP11/4S SXT INST TEST
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DCKBRB

000244
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HEM.—
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000350

00C000
000306

000312
000316

UJUUUUL

000000
000167

000046
002604
0000Se
040000

001634

0l

MACY1l 27(732) 16-SEP-76 15:47 PAGE 8

.+
HALT
.4
HALT
.+
HALT
.4+
HALT
.+
HALT
.4+

P sxT07

.=46
LOGICAL
.=5¢
40000
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100001

000270 -
006700
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177777 177774
177777

MRINDEC-11-DCKBR-B PDP11/45 SXT INST TEST MACY1l 27(732) 16-SEP-76 15:47 PAGE 9

DEST=/0 .
353 START
.=1000
ICNT: O : :PASS COUNT
BecIN:  NOw °§“&&§%,Hﬁk
. ngv xénr anbxganv 3 SPLAY PASS COUNY
BIT oqno J4SUR onn nxcno ggsnx REGISTER?

BEQ +10’ ANCH

MOVB EISHR J#UBRERK LOQD HICRO BRERK WITH SRO-7
; TEST TﬂggogEEN N IS CLEAR SXT CLEARS THE DESTINATION

MOV #-1,DEST

SCC :SET ALL CONDITION CODES
CLN :CLEAR N
EXT DEST :EXTEND N BIT (0) INTO DESTINATION
ggg 0531 s DESTINATION=0?
HLT . :DESTINATION OTHER THAN O

s TEST rnggoggsu N IS SET THAT SXT SETS ALL BITS IN THE DESTINATION
CLR DEST
ggg EEE“S ALL CONDTION CODES
SXT DEST :EXTEND N BIT (1) INTO DESTINATION
ggg oggr,c-z :DID ALL BITS SET IN DESTINATION
HLT ) :DESTINATION OTHER THAN 177777

; TEST Tﬂggogels CLEAR AFTER SXT EXTENDS 0'S INTO THE DESTINATION
MoV #-1,0DEST
CLN
SXT DEST
BPL .44
HLT
; TEST TﬂggogEIS SET AFTER SXT EXTENDS 1'S INTO THE DESTINATION
CLR DEST
SEN
SXT DEST

BMI L4+
HLT

s TEST 7“250§§°" EXTENDS PROPERLY AFTER A MOVE INSTRUCTION (N SET)
CLR DEST
MOV $-1,.42
SXT pest
CMP DEST, #-1
BEQ L+
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001256
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010701

005067
105167
006700

022700
001401
000000

010701 -

00S000
105367

001401
000000
010701
005000
156767
006700
%1‘!01
000000
010701
00S000
116767
006700
022700
001401
000000
010701
012700
146767

001401
00

177777
00000 177774

000000

000226
000223

177777

000200
177777

000157 000156
177777

000134 000133
177777

177777
000105 000108

00
010701 -

MAINDEC-11-DCKBR-B FDP11/45 SXT INST TEST
DCKBRB.P1!

LO1

MACY1l 27(732) 16-SEP-76 1S5:47 PRGE 1!

; TEST THggogéGN EXTENDS PROPERLY AFTER A MOVE INSTRUCTION (N CLERR)

MOV #-1,DEST
.42

MOV 80
SXT DEST
CMP DEST, 40
BEQ .44

HLT

TEST THAT SIGN EXTENDS PROPERLY AFTER VARIOUS BYTE INSTRUCTIONS
;NOTE: THESE TESTS MUST BE RUN SEQUENTIALLY OR TEMP & TEMP+2 MUST
;BE MANUALLY LOADED BEFORE STARTING THE TEST.THE COMMENT AT THE BE -
; INNING OF THE TEST SHOWS CONTENTS OF TEMP 8 TEMP+2,

- —

(TEHP+1) (TEMP)/(TEMP+3), (TEMP+2)

CLR DEST $9.7/7 7
CLR TEMP n 0/999

COMB  TEMP+1 :=1,0/%,7

SXT DEST

CMP #-1,DEST

BEQ 44

HLT :ERROR! SIGN EXTEND FRILED (N=1)
SCOPE

CLR DEST :=1, 0/?,’

DECB  TEMP i=10-1/%2

SXT DEST

CMP $-1,DEST

BEQ 5

HLT :ERROR! SIGN EXTEND FRILED (N=1)
SCOPE

CLR DEST =1,-1/7,7

BISB  TEMP+1,TEMP+2 :-1,-1/7.-1

SXT DEST

CMP $-1,0EST

BEQ .+

HLT :ERROR! SIGN EXTEND FAILED (N=1)
SCOPE

CLR DEST s=1,=177, =1

MOVB  TEMP+2,TEMP+3 ;-1.-1/-],-1

SXT DEST

CMP $-1,DEST

BEQ 44

HLT ;ERROR! SIGN EXTEND FAILED (N=1)
SCOPE

MOV #-1,DEST s=1,=1/-1,~1

BICB  TEMP+1,TEMP+3 ;-1.,-1/0,-1

SXT DEST

ST DEST

BEQ e

HLT :ERROR! SIGN EXTEND FRILED (N=0)
SCOPE

s o — — o ——
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000000
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105167
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001404
000000

177777
000014

177777
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MOV -1, DEST -1/0,-1
SEC sst cnnhv
ADCB  TEMP+l :0,-1/0, -
SXT DEST
ST DEST
BEQ .4 L
HLT :ERROR! SIGN EXTEND FRILED (N=0)
SCOPE
MOV $-1,DEST :0,-1/0,-
INGB  TEMP 10,07 o
SXT DEST
ST DEST
BEQ L+
HLT -ERROR! SIGN EXTEND FAILED (N=0)
SCOPE
MOV #-1,DEST :0,0/0,-1
COMB  TEMP+2 :0,0/0,0
SXT DEST
ST DEST
BEQ 12
HLT :ERROR! SIGN EXTEN FAILED (N=0)
SCOPE ,
TEMP: 0
=42

- TEST THAT 2 BIT IS SET AFTER SXT EXTENDS 0°'S
tz: SCOPE
MOV #-1,0EST

CLN ;CLEAR
SXT DEST

EXTEND N BIT (0) INTO DESTINATION

BEQ .44 ;BRANCH IF 2 IS SET

HLT iZ NOT SET AFTER 0’S WERE EXTENDED
; TEST THQEOEEBIT IS CLEAR AFTER SXT EXTENDS 1'S

CLR DEST

SEN

SXT DEST

BNE .44

HLT

; TEST THgEOEEE CARRY BIT (C) IS UNCHANGED BY SXT (C=0,N=0)
cCC ;SLARER ALL CONDITION CODES
SXT DEST DS

sEXTEND SIGN
BCC .4 sBRANCH IF CARRY IS CLEAR
HLT ;ERROR CARRY SET

; TEST THgEo;EE CARRY BIT IS UNCHANGED BY SXT (C=0,N=1)

SEN - ;C=0,N=1
SXT  DEST ;EXTEND SIGN
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MAINDEC-11-DCKBA-B FOP11/45 SXT INST TEST MACY1! 27(732) 16-SEP-76 15:47 PAGE 13
DCKBmB.P1!
8815 2 103006 B¢ 44 :BRANCH IF CARRY_ IS CLEAR
1524 (00000 HL :DRROR! CARRY SET
:TEST THAT THE CARRY BIT IS uncunnceo BY SXT (C=1,N=0)
001526 010701 SCOPE
B B o
001834 us;oo SXT DEST Exrtnn
001536 103401 BCS .44 : BRANCH IF cnnnv IS SET
001540 000000 HLT :ERROR! CARRY CLEARED
s TEST THAT CARRY IS UNCHANGED BY SXT (C=1,N=1)
001542 010701 SCOPE
001544 000277 5CC :C=1,N=1
001846 006700 SXT DEST tEXTEND SIGN
0CiSs0 103401 BCS .44 :BRANCH IF CARRY SET
001552 (000000 HLT :ERROR! CARRY CLERRED
: TEST THAT THE V BIT IS CLERRED BY SXT (V=0,N=0)
001554 010701 SCOPE
001556 000257 cce =0, N=0
001560 006700 SXT DEST Extt ND SIGN
001562 102001 BVC 44 : BRANCH IF V IS CLEAR
001564 (0000CD HLT :ERROR! V SET
:TEST THAT V IS CLERRED BY SXT (V=0,N=1)
001566 010701 SCOPE
001570 000257 cee
001572 000270 SEN =0, N=1
001574 006700 SXT DEST sxrt D SIGN
001576 102001 BVC .44 :BRANCH ID V IS CLEAR
001600 000000 HLT :ERROR! V SET
:TEST THAT V IS CLEARED BY SXT (V=1,N=0)
001802 010701 SCOPE
001804 000277
001606 000250 CLN :C=1,N=0
1512 0837 SXT DEST ,EXTELD SIGN
1612 102001 BVC L4+4 RANNCH IF V IS CLEAR
001614 000000 HLT :ERROR! V SET
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. DCKBR8.PI!
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177766

177780
177754

177772

177777

00le4
0C1e4

94577

177644
177640

177777

177777

00lg42

00C000

DOOCO0

;TEST TWAT v IS CLERRED BY SXT (C=],N=l)
SCOPE

SCC :V=1 N=l

SXT DESTY ND SIGN

BV L +4 : BRANCH 1= v 1S CLEAR

HLT -ERRCOR! V REMAINED SET
CEST=%7
+TEST THART SIGN EXTENDS INTO R7 (N=0).

sCOPE -

vy

SXT DEST EXTEND 0'S INTO THE P

. MUY ERR“P' PC SHOULD'VE GO'iE ¢ O
SXT07: BR MODEE?
DESTz.
1D ES g
TEST DESTINRTION MODE &7
MODEB?7: SCOPE
DEST

SEN ;SET

SXT DEST XTEHD 1°'S INTO DEST

CMP DEST, 8-1 :DID 1°S EXTEND

BEG .4

HLT +1'S FRILED TO EXTEND
s TEST DEETIN?TION MODE 27

CLR MODEZ2?

:SET N

SXT (714 :EXTEND 1°S INTO NEXT LOCATICN

MODEZ7:
MODEZ7, 8-1 :DID 1°S EXTEND
EEO .4

s TEST DESTINATION MODE 37
SCOPE
MOV #-1,3aDEST

CLN CLERR N

SXT J8DEST sEXTEND 0°S
cHP J8DEST, 80 :DID 0°'S EXTEND
LFeE

; TEST DESTINATION MODE 77
SCOPE
MOV $IDEST,DEST

MOV  s-1,3DEST
CLN

SXY SDEST
CHP ‘9DEST, 80
BEQ .4

HLY

- .
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MAINDEC-11-DCKBR-8 FOPL1/45 SXT INST TEST
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MACY1l 27(732) 16-SEP-76 15:47 PAGE 1S

: TEST DESTINATION MODE 1
SCOPE

MOV sMOCEL, %0

CLE %e

ggc %“e

SXT (0)

oy s-1,MODE!L

BEQ .4

HLT :EFRCR! INCORRECT RESULT
s TEST DigggggTION MODEZ2

CLR -(B) +SET UP STRCK WITH "NEW’ STATUS

MOV sMCDE2,~(B! sAND "NEW' PC

Egg sMODE!, %2
MODE2: SXT (2)+

T1ST MODE1L

BEQ .44

HLT ;ERROR! INCORRECT RESULT

ggg 023051#2,23 s CHECK RUTO-INCREMENT

MLY :ERROR! AUTO INCREMENT FRILED
: TEST DESTINATION MODE 3

SCOPE

MOV sMODE3, MODE!

MOV sMODEL, %2

SEN

EXT a(2)+

CHP 8-1,MODE3

BEG .44

HLT ;ERROR! INCORRECT RESULT
s TEST DESTINARTION MODE 4

SCOPE

v aOROET

CLR MODE3

§XT -(3)

ST MODE1L

BEQ .4

HLY :ERROR! INCORRECT RESULT

ggs cggoea-a.za ;CHECK RUTO-DECREMENT

HLY sERROR! RUTO-DECREMENT FRILED
: TEST DESTINATION MODE S

SCOPE

MOV #MODE!,MODE3

MOV sMODE3+2, %4

SEN

SXT a-(4)

CMP #-1,MODEL

BEQ .4

. — e — - —
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000Q20

177764

177732
175376

175340

MRCYLL 27(732)

02

16-SEP-76 15:47 PAGE 16

HLT :ERROR! INCORRECT RESULT

ggg ugaoza.xq s CHECK AUTO-DECREMENT

HLT ;Ennons AUTO-DECREMENT DEFERRED FAILED

;TEST DESTINATION MODE &

SCOPE

MOV $MODE3, %5

SXT -2(5)

ST MODE 1

8EQ e

HLT :ERROR! INCORRECT RESULT
; TEST DESTINATION MODE 7

SCOPE

MOV 8-1,MODEL

MOV s-10 74

MOV DE3

SXT anooeallo(q)

ggg MODE ]

HLT :ERROR INCORRECT RESULT

R .46 :GO TO NEST TEST
MODELl: O
MODE3: O
-TEST couoxrxou CODES WHEN THE DESTINATION MODE IS NOT O

s opt

s-1,MODEL

ccc

SXT MODE 1

MOV PSW, %0

o nh

HLT :ERROR! INCORRECT CONDITION CODES
:N=0,2=1,v=0,C=1

§CoPE

MOV -1, MODE!

MOV sMODE 1, %2

A B

MOV Pgu, %0

CHP 85,70

BEQ L+4

HLT :ERROR! INCORRECT CONDITION CODES
:N=1,2=0,V=0,C=0

écoot

#MODE1, %2

CLR MODE 1

MOV 816, PSW

SXT (2)4

MOV PSi, %0

CMP #10, %0

— - ———— e ——
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MRINDEC-11-DCKBR-B POPl1/48 SXT

OCKBRB.P1l

002450
o024s2

001401
000000

Bi2708
gi27e

EO2

INST TEST MACY1l 27(732) 16-SEP-76 15:47 PRGE 17

BEQ 4
HLT sERROR! INCORRECT CONDITION CODES
+N=1,2=0,v=0,C=1
&cort
MOV sMODE1+2, %2
CLR MODE!
178302 MOV 817, ,PSW
SXT -(2}
MOV PSW,%0
cHP 811,%0
SEQ .+4
HLT +ERROR! INCORRECT CONDITION CODES

; TEST THAT SXT EXTENDS 0°S INTO THE PSW
SCOPE

175254 MOV $357, PSU
CLN
SXT PSW
MOV PSW, %0 :GET & TEST PSW CONTENTS
BEG .4
HLT
INC CNT : INCREMENT PRSS COUNT
1772772 CHP CNT, 8-1
gcng ooratﬂ GO TO DONE IF 100. PASSES COMPLETED
175000 DONE: MOV 5 ¥Paur :RING BELL
1ST8 TPiSR *WAIT FOR THE
BFL o4 ;§*To%§
MOV w42, 72 :GET DECTAPE MONITOR ADDRESS
%ge . DONE | :D0 NOT RETURN IF (42)=0
LOGICAL:J 7,(2) :START OF
sACT1L
NOP : OVERLAY
NOP ; AREA
DONEl: JMP START AND REPEAT TEST
.END

e — et . = e
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HQINDEC-II-DCKBR-B FOP11/45 SXT INST TEST MRCYL! 27(732) 16-SEP-76 15:47 PAGE 19
DCKBRB.P11 CROSS REFERENCE TRBLE =-- USER SYMBOLS
| SEG; 01006 4Shs 8SsS
DEST = 001642 4S0s LGl YE7% -2 474% Y77% 478 R Yoo 492# “Ivs gogi 02!
S03 SO9* Slli# Sl S2l* Se4s €25 E30# S3c# 833 c38# 40#
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