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: IDENTIFICATION
1 PRODUCT CCDE: MAINDEC-1.-DICR2-D
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3 DATE CREATED: RPRIL 1971
&
== MAINTAINER: DIAGNOSTIC GROUP
-
4 ALTHOR: | LARRY CONDON, DICK JONES, STEVE POMFRET
i REVISED BY: dENELLINER  23-7AN-137
iz ALAN 835K g-Jun-1578
e
-
i COPYRIGHT () DIGITAL EQUISMENT CORPORATION
i 1373,137%
i THIS MATERIAL IN THIS DOCUMENT IS FOR INFORMATION
3 BURPOSES ONLY ANC 1S SUSTECT T CHANGE WITHOUT NCTICE.
a2 ommammhmmhmmmwm%w¢‘
a1 FOR THE USE OF SOFTWARE ON EQUIPMENT WHICH IS NOT
'4% CUPP#IED 8Y sT. -
“ EIGITAL EQUIPMENT CORPORATION ASSLMES NO ns:s:wsxa:-'?w
+ FOR ANT ERRORS WHICH MAY APEEAR IN THE DOSUME
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1.2 PER 15 A8 c NCLY EXERkI NG 'H£ DALl

iy ;Es%s e e e £
REQUIREMENTS
EQUIPMENT

1 FOR THE DR1IS

PDP-él STRNDARD COMPUTER

DR
NOTE: WITH OR WITHOUT HMARDWARE SWITCH REGISTER
2.1.2 FOR THE D418

e POP-11 STANDARD COMPUTERS
1 DALIS CONSISTING CF 2 M7229 MCOULES AND 2

s(03n CRags,
NOTE: WITH OR WITHOUT HAROWARE SWITCHM REGISTER
STORAGE
2.2.1 PROGRAM STORSGE - TWE ROUTINE USES MEMORY
FROM 0 10 14033.
LOADING PROCEDURE
METHOD
PROCEDURE FOR NORMAL BINARY TAPES SMOULD BE FOLLOWED.

OR11B STRRTING PROCEDURE

CONTROL SWITCH SETTING

STARTING AT SA 200 ALL SWITCHES SHOULD BE DOWN OR ZERC.
STARTING ROCRESS OR RDDRESSES

(R} 200 = TEST OF LOGIC USING MRINTENRNCE FERTURE MSa8 IN CO04,008

PROGRAM RND OR OPERATOR ACTION
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DO1

LORD PROGRAM INTQ MEMORY.
E“RD STRRT;NG ROCRESS

Psg Pgégﬂgg #HtLPkOCP BELL WILL RING ONCE

MTE: IF SOFTWARE
FOLLOMING RILL SE PRINT

SkR= X NEW=
(REFER TO SEC ICN 5 1 FOR OPERATOR OPTIONS)
OR113 OPERRTING PROCEDURE
OPERATIONAL SWITCH SETTINGS
8.1.1 AT SA 200 .. THE INSTRUCTICN ANC LOGIC TEST.
WITH ALL SWITCHES DIWN THE PROoPQﬁ “Ibh FRIN.

QUT ON ERRORS AND ‘”NTI Eg
WILL RING AT COMPLETION R PRSS)

ITC E REGISTER 1S SELECTED THEN THE

§.1.2 SWITCH SETTINGS ARE

SWIS = | OR UP ... HALT ON ERROR

i = { QR UP ... cops LOOP

W12 = ! OR UP ... INWMIBIT PRINTOUT

SWi2 =i 0RLP. {mmnrmurn

SWil = 1 OR UP ... INWIBIT ITERATIONS
§.1.3

IF ru; gx TIC IS RUN ON A CPY WITHOUT A SWITCH
REGISTER THEN A SOFT SWITCH REGISTER IS USED WHICH ALLOWS
THE USER THE nng SWITCH 0P7¥ous “E THE Hancuaas SWITis SEGISTER
IF THE HARDWARE SWITCH REGISTER DOES NOT EXIST OR IF ONE DO

AND IT CONTRINS GLL GHES .677777) THEN THE SOFTWARE SWITCH

REGISTER (LCC. 176)- Is UseD. -
CONTROL: |
THIS PROGRAM ALSQ suppom§ n-g DYNAMIC LO oznc. OF THE aormqr SWITS
neaxsr;n (LOC. 176) FROM THE TTY. THIS CAN BE ACCOMPLISHED Y
DOING THE FOLLOWING:
1) TYPE CONTROL G <18 .n§s WILL ALLOW THE TTY TO ENTER DATA INTO

LOC. 178 AT SELECTED POINTS WITHIN TME PROGRAM.
)} THE MACH L THEN TYPE: C.JR'X);)\\'X\NEN- (XXXXXX IS TsE OCT CONTENTS

OF THE SéNEURR SWITCH REGISTER.)

3) RFTER THE ''NEW="' HAS EEEN TYPED THEM
OF THE FOLLOWING AT THE T

R) TYPE A NUMBER TO BE LOADED INTO LOC. 17B
(ONLY NUMBERS BETWEEN 0-7 WILL BE RCCEPT
KWILL BE RLLOWED)

THE OPERATOR CAN DO ONE

FOLLOKED BY R <«(R:,
ED AND ONLY & NUMBERS
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iS7 IF A «(CR> IS THE FIRST KEyf DEPRESSED THE SOFTWARE SKITC

REGISTER CONTENTS WILL NOT BE CHANGED.
B) IF A CONTROL U «tU> I3 DEPRESSED THEN THE PROGRAM WILL SENC YOU

I 18 TRGTRICTISN SeChioN. 17 RECCRSS e staRtig
Rg g ?gB-TE%T s IT #S ING ENT RED
COPE LCOP REQUESTED, IT W LL JUHP

STng: OF THE SUBTEST THAT TH% SCoPe ¥§
JEST LOPE LOOP IS ouss $TED, 1
KICL G6 EITHER A FINED OR RAND YERRT 10N

gﬁ THRT SUSTEET BiFORS THE ?gﬁTE?T ENTEREa
ITCH 11 ON R 1 INHIBITS IT RRT SUSTESTS
NOTE: SUPPORTS !G ROUTINE FOR DYNAMIC LORDING

OF SOFTWARE SWITCH REGISTER

S.2.2 HALT
S A _ROUTINE THAT PRINTS-QUT AN RCC SS_THRT TRGS
HE FAILING SUBTEST, THE CP S’RTJS GISTER AND
THE DR1I8 STATUS REGISTER AT T OF FRILURE.
NOTE: SUPFORTS 16 O”Tx FOR (Nﬂﬁ C LORDING
OF SOFTWARE SWITCH REGIS

§.2.3 LODBUF
THE INSUF BUFFER IS LORDED WITH AN INCREMENTING
FATTERN (0.¢ 2 dyeeg) BEhI ING RT THE STQRTINo

BOOEESND A 1o COENTEoSR QrpLgnos LOROED IS

S.2.4 CHKBFF
THE CHKBUF BUFFER IS LOADED WITH R ~ooxrxsc
INCREMENTING PATTERN (0 u a 2 4 4
ge.xmmc AT THE STARTIAG ks HKBL.F

HE NUMBER OF WORDS LOADED IS DETERMINED 8Y THE
CONTENTS OF BUFLEN. "THIS BUFFER IS LOACED aNL»

25 BACK TO STEP 2.
2 §.2.  SUBROUTINE ABSTRACTS

q

£s BEGIN SA 200

=

g§ S.2.1 SCOPE

58

&2

11
(e -¢

RERBE SRR P2 SR SRR PBICRR 1 ol

OO IOIITONITUTOIUE b c b papoped shapa) shopebapopobapopapaprsbepopobepapopebapapapapopepapepapapopapdepaeyshs

23 FOR TESTS WMIo USE THE MAINTENANCE HODE OFTHE
23 DR11-5 UHICH His & SPECIAL ALTERNATING Bat1-DATo
: SEQUENCE OF OPERAT

§g 5.2.5 INTA

29 THE IE BIT 1S CLERRED IN THE DRST THEN THE ORST
16 IS CHECKED FOR THE AGSENCE OF AN snnon AN

i1 PRESENCE OF RERDY. THE ORWC IS CHECKED TO SEE
13 THET 1T 1S EQUAL TO 2ERO. THE CORRECT CONTENTS
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$.2.7

s.2.8

5.2.9
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HSSRR ARE CALCULATED AND CHECKED. THERE
IS Bl 10 _THE NORMAL SUB-ROUTINE BEFORE THIS

ERKORTs e, ‘RERov 19°cLERK e "AbRoY o Ennon

RRE CLERR.

THIS ROUTINE IS ENTERE. CHECK INSUF RFTER
A MAINTENANC ; OPERA I ION. THE EONTENTE -
INB AND THE CON OF CHK CHECKED TO

g& 150NS MADE 10 os'fnn‘ﬁo BY THE LONTENTS OF

LEN.
NORMAL
THE ROUTINE IS ENTERED FROH INTR AND FROM SOME
TESTS WHICH DON'T USE INT THE R OF

THE DRINV+ IS PUT INTQ DRINV AND THE CRVS IS
LLERRE THE DR11-8_INTERRUPTS UNDER THESE
CONDITION S POP-11 WILL HALT AT DRVS. THE
PROCESSOR STATUS NORD IS RESTORED 10 LEVEL AND
THE ROUTINE IS EXITED. .

DARTOCK ‘

RF’ER A STRING OF DRTO'S HAS BEEN COMPLETED THIS
ROUTINE C S THAT 1 H% $0RRE’T CATR PATTERN
(525eS) uﬂS TRRNSFERRE QO _INBUF. THE NUMBER

OF COMPARISONS MADE IS DETERMINED BY THE CONTENTS
QF BUFLEN. AN ADDITIONAL CHECK IS MADE CN BUFLEN+2
TC INSURE THAT TOO MANY WORDS WEREN'T TRANSFERREL.

THIS ROUTINE CLEARS IE AND HALTS IF ERRCR IS SET.
TRAPCATCHER

THIS IS A SERIES OF INSTRUCTIONS STARTING AT LOCATION O
DESIGNED TO DETECT AND ISOLATE UNEXPECTED TRAPS AND
IN;BE$UPTS TO THE TRAP RND INTERRUPT VECTOR ARER OF

ERCH VECTOR ENTRANCE RDORESS IS LOADED WITH THE RDDRESS
OF THE NEXT LOCATION. THE NEXT LOCARTION IS LORDED WITH
A HALT (000C00). TWUS AN ILLEGAL TRAP QR INTERRUPT WILL
CRUSE A HALT AT THE TRAP LOCATION PLUS TWO.

IF A HALT OCCURS IN THE TRAP OR INTERRUPT RRER, EXRHIN:
REGISTER SIX, IT WILL CONTRIN THE CURRENT STHLh RDCRE
THE CONTENTS' OF T CURRENTHETRCK ﬂDERi UH

THE LOCATION COUNTER WHEN THE TRAP 0 NTERRUPT OCL
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$.d PROGRAM AND/OR OPERATOR ACTION
$.3.1 LORDING AND STARTING RT 200 ITH RLL SWITCHE

g

L F AN ERROR

it DSIBIRELIC R OHE 5L ol e

Ennon IS osretrso AND 17 NE ESSARY 10 SCOPE

TO HALT ON ERROR, THEN SWIY |

o Lobp ou ERRCR HEN SW13 UP TC DELETE PRINTOUTS.

d DR118 ERRORS

6.1 ERROR PRINTOUT

THE PC OF THE FAILING TEST AND THE CP STATUS WILL BE PRINTED.

8.2 ERROR RECOVERY

DEPRESS CONTINUE TO RESTART SECTICN

~J

DR11B RESTRICTIONS

7.1 STRARTING RESTRICTION
NONE

7.2 OPERATIONAL RESTRICTION
MI5E MUST BE IN SLOTS CO4/D04 - FOR DIAGNOSTIC TESTING
SHOULD BE IN A027802 FOR NORMAL USER OPERATION.

. | MISCELLANEOUS
8.1  EXECUTION TIME
RBOUT 2 MINUTES

q, PROGRAM DESCRIPTION

THE FOLLOWING IS A GENERAL LIST OF FUNCTIONS TESTED.

CAN ALL REG BE ADDRESSED WITHOUT ERROR
RESET CLERAR DRUWC

RESET CLERR DRBA

CAN ALL DRWC BITS BE S;T

CAN_1S-1 Iiv DRBR BE SE
FNCTL SET & CLEARED
FNCT2 SET & CLEARED
FNC™3 SET & CLERRED
XEA1E 3T § CLERRED
XBR17 SET & CLEARED
1€ SET & CLEARED
CYCLE SET & CLEARED
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10.

11.

MRINT SET 8 CLEARED
ALL DRST R/N BITS CAN BE SET 8 CLEARED
g;tRSEBT R/H §ET RESET TO O, ROY IS SET, NEX IS

. B g $ 1'S AND ALT. $8 0 3
?RB HOL 0'S & 1'S AND RLT. & O
NC PQTTERN T WRAP-AROUND IN DRHC
INC PATTERN TO WRAP-AROUND IN DREA

0
0
Rs INT. AT L VEL 7
NT. AT LEVEL &
NO INT. AT LEVEL S

DOES iNT. AT ngaﬂ
NO_MARINTBRD /
MAINTEBRD CO4/0C4

FNCT BITS CONTROL DSTAT BITS
RESET C'S DRDB

ﬂkbﬂDﬁgﬂ SIE ? EESSE SBRND ALT. 0°S 8 I'S

INC TO HRRP-QROUND IN OR
RESET SETS ONLY ROY IN DRST
BROC RERDS RS O
1 DRTI NPR

BQOF EORCES ERROR & IS CLERARED BY CLEARRING DRBA OR RESET

cL
onrﬁ 50 oxo MEM CGUSES NEX

oo uxrnour(gbsn§§~c PREVIOUS ERROR CAUSES ANOTHER INT.
10 aré’g (BURST)

200 DAT1’S (BURST)

30 DATO’S (BURST)

00 DATI’S cnon-aunsrx

00 DATO’S (NON-BURST)

FUNCT BITS INC uxru MAINT MODE XFERS

10 MAINT MODE XFERS

200 MAINT MODE XFERS

LISTING

FLOW CHART(S)

12. DALIB STARTING PROCEDURE

12.1 THERE ARE TWO STARTING LOCATIONS: ONE FOR THE
COMUPTER THAT WILL BE THE SLAVE AND ANOTHER
FOR THE COMPUTER THAT WILL BE THE MASTER.

12.2 SLAVE COMPUTER, %OQD ADDRESS 1002 WITH THE HALT REY
DOWN ANC PRESS'

12.3 MASTER COMPUTER Lono ADDRESS 1000 WITH THE HALT KEY
DONN AND PRESS ér
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12.4 SLAVE COMPUTER, PUT THE HALT KEY UP AND PRESS
CONTINUE.
12.S HﬂSTEﬁuEOHPUTER.PUT THE HALT KEY PU AND PRESS
CONT ‘

13. DALLS OPERATING PROCEDURE

13.1 TH; PROGRAM H%LL h?OP AFTER STARTING Rg? PRINT
QUT ANY ERRORS., THE PROGRAM WILL HALT AFTER
NON RECOVERABLE ERRORS.

13.2 TH§ MRINT HOD HUST BE IN AC2/B02 AND THE
HE DR11B MUST BE IN CO4/00H .

14. DR11B PROGRAM DISCRIPTION

14.1 THE SLAVE COMPUTER STARTS BY ENTERING A BACKGROUND
TO WRIT FORN¢ER62;5¥HS} EITH THSOINBEEgP égkée.
IN ERUE? SEY UP WHEN THE MA 0"E§E§ ?# ST KEY.
THE INTERUPT CAUSES THE SLAVE TO ENTER THE INTERUPT
SERVICE ROUTINE.

14.2 THE INTERUPT SERVICE ROUTINE DETERMINS WHAT
mrsnupr CAME UP AND IF IT SHOULD HAVE COME UP.
u; bémsnum WAS r ONE EXPECTED THAN THE
nn PROGRAM GOES TO THE
T0 THE PROPER JOB ROUTINE s:oaxx FOR SLAVE SERVICE
AND JOBXX FOR THE MASTER ROUTINE

14.3 THE NEXT THING THAT SHOULD WEPPEN IS ‘THE MASTER
SHOULD ISSUE AN INTERUPT TO_THE
THIS 15 A SIGNAL FOR THE SCAVE T3 ACCEBT
THE WORD COUNT,OFFSET
TG CHECK SUM HORDS. HHE SLAVE ACCEPTS A WORD AT A TIME
FROM THE DATA BUFFER ERCH TIME THE MASTER 105GLES

FUNCTION BIT 3. EACH TIME IT R;RSS R WORC T AVE
SENDS THE WORD BACK TO THE MASTER FOR VERIFICR ION.

14.4 AFTER THE SLAVE HAS RECIEVED ALL THE PARAMETERS
IT SETS ITS DIRECTION BIT TC THE CPPOSIT DIRECTICON
HS THE MASTER AND STARTS THE NPR TRANSFER.

14.5 THE MASTER SETS UP THE TYPE OF TRANSFERS AND
CHECKS THE DATA WHEN IT COMES BACK FRCM THE SLRVE

1S. DALLIT ERRORS

iS.1 THE PC OF THE FARILING TEST, THE CP STATUS AND
THE DR11B STATUS REGISTER HILL BE PRINTED AFTER AN ERROR.

15.2 THERE IS NO ERROR RECOVERY FOR THE DAl11B TEST BECAUSE
EssonggguggﬂPUTER WILL GET QUT OF SINC WHEN AN
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-ABS
.MCALL .HERDER, STARS
R RN R R R R RN R R R RN R ARSI R IR RIS S I AR RS EREEES

CREEREREREREEERREEREERERE IR LRI RERREFERERREE TR ER LRI FRRERL22 222
111 £ nn;noec 1%7 ZDRB-D

:#COPYRIGHT (C) 1671,1976

:*DIGITAL EQUIPMENT LORP.
b MAYNARD, MASS. 01754

iPROGRRH BY POMFRET,JONES, CONDON
iTHIS PROGRAM WAS ASSEMBLED USING THE PDP-I; MRINDEC SYSMAC
!PRCKRGE (MRINDEC-11-DZQRC-C2), SEPT 14, 1976.

$SWR=160000 ;HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
*iiii*i*i&*liiii**!!f&li**i*!iiii{li*iiiiiiii*i&**ii*i*ifi*i*i*

REVISED BY ALAN BOSTICK JUNE 1976

E MODIFIED FOR SOFTWARE ‘SWITCH REGISTER

INCLUDING DYNAMIC LOACING OF.
R g I e e e

l*iili*i***ili*lil*l*i*i***i*i*iiiil**lil**il*li!**i*iiii*ii!ii

NOP=000240
SCOPE=TRAP
HLT=EMT
TO'DOOOOI
] 0002
T OOOODH
T3=000010

T4=000020

TS=000040

T6=000100

T7=000200

T8=000400

79=001000

T10=002000

' 4 1=004000

T12=010000C

T13=020000 _
T14=040000

IT15=100000 ’

BUSERR=000004

i
8l
BI
81
Bl
8l
)
Bl
BI
)
)
gl
)
g

;LORD TRAP CATCHER INTO O THRU 777.

.=0
.=30
PRINT
340
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OO000
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N4

006278
00e212
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4

00000
00i122 00000
177777 177674
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=34
SCOPEC
340
.2176
SWREG:
=200

10V
CLR

0

sggﬁr,zs

%@

$SHEAD, %2

%7, 1TOUT
N, %

Q;h§¥oﬂfa

SUSWR

KO1

;SET UP STACK LIMIT

JIERERERRERRREFRREREEFERERRRRRER AR RERRE AR R RRRRERRRERARRRRRR

i START OF BACK-TO-39CK DR11-8
CIRERERERERRRPRERERRRERF RS RRSERRA R R AR BRI RS RRR SRR LR ERBR RIS RS

MSTART: BR

SSTART: JMP
MSX: JMP
CR: 177570
PSW: 177776
DRWC: 172410
ORBR: 172412
DRST: 172414
DROB: 172416
DRVS: 126
DRINL: 240
DRINV: 124
NPRl: 52525
DIOMEM: 173000
INBUF: XINBUF
CHKBUF: XCHKBU
BUFLEN: HALT
LENCHK: HALT
SRWAIT: HALT
WCLEN: HALT
ROYCHK: HALT
TKS: 177560
TKB: 177562
TPS: 177564
TPB: 177566
FNCCNT: HALT
INBUF1: HALT
SUSKR: MOV
MOV
MOV
CMP
BEQ
BR

MEX
SSl
MEL

284 -(5P)
8648, a4
8-1,d5R
653

86$

:MASTER START
:SLAVE START

; SAVE VECTORS

;SET UP FOR TIMEQUT
; REFERENCE HARDWARE SWITCH REGISTER
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8006888
rromun

001246
01254
00l26e

01578
001274
001276
001300

001302
001304
0013l2

OO

SR
48%8

16700
583501
1040

01278
104400

81 12767

004?6?
00
05
001401
104000
104400

104400
012777
004767

MACY1l

000176

B

010&46
000340
001158

001234
177806
177602
177876
177572

00000s

00007Q

O104eH
177522

177777
010434

eT(732)

177860

177842

177830
C10842

176802

176840

177508

LOlL
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£43: CMP
B
: ggv

J
BEGIN: MOV
MoV

(SP)+ (SP)+ +ADJUST _STACK

sSunEd, SR :PCINT TO SOFTWARE SWITCH REG
(2,,” Q"’ :RESTORE VECTORS
'Ccﬁt : 1S SLREG USED
canu :ALLON SUREG TO BE LOADED
REST :PROC. AT LEVEL 7
m:c.lu RETURN

EREEREREREREFARRT FERRRERERERERRERRRRERF R ER AR AR RERRERA2S

TEST O CAN ALL DR11-B REG BE ADDR=SSED WITHOUT ERROR?
R T R e T R T 2 R e a e T e

ERRA: HLT

SERRA.BUSERR  ;BUS EREQR VECTOR TO ERRA

%7 . %L Pv
39#:8 nornssg DRUWC
9oh§n  AGDRESS DRBA
I % ngonsss DRST
aéhoa noone§§
ORBBANCH OVER HALT

:BUS ERROR, RO HAS PC OF ERROR
86, BUSERR :RESTORE & TO ERROR VECTOR

(EERRRRFEERFRERRELERRERRRRREFERRRRERRRRRRRRRRRERREREERRRRFRRRERS

: TEST 1 DOES RESET CLEAR DRWC?
DI RRRRERERERRRERRERERRERREERRRRERERRIREFRFRIRRERIRE SR RS RERRRR RS

MOV
MOV
JSR

o

BEQ
HLT
SCOPE

¢10 1counr
ORWC :ALL ONES .J DRWC

/7 CK SWR o

2DRUC :LOOKING FOR Z-BIT TO SET

.4 :DI0 DRWC GET CLEARED?

:DRWC NOT CLEAR

PERRERFRFERFRRRFRRRRRRRRERRRRRERFARRERRERRER R RRRRRR LR ERRRRERRE

3 TEST2 DOES RESET CLEAR DRBR?
;;!**i****i*********l***iii**i*l*ii*!i*l*ii*i*9****!*******!*!*!!

SCOPE
MOV
JSR

$-1, JDRBA :ALL ONES TO DRBA
%7, CKSUR
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£38 001402
£33 001404
40 001412
41 001420
g42 001422
€43 001424
E44 00143z
E4S 001440
E4g 001442

£S5 DO144Y
ESE 00lwde
EE7 201484

%0772
éofh

612?6;

”77
001401
104000

604400
12777
022777

001401
104000

104400
777

0se
032777
001001
104000
42777
32777
001401
104000

104400
(52777
035777

MACY1l

1774974

177776
177778

000032
000002

00CCoz2
0000GCz

0C0CO4
000004

g7 (732}

310370
177450
1774942

177410
177402

177370
177362

177348
177340

MO1
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RESET ; INIT
TST JORBA :LOOKING FOR Z-BIT TQ SET
BE +4 3 T CLERARED?

HL? i ;BABR !

TREREEERERERRERRRERERRRERERRRERFRRRERRS AR SRR IR FRRRRRRRRARRRS R4S
TEST3 CAN ALL DRWC BITS BE SET?

;;iiiilii!Ii**i*ll!!lii**iiiiil*iii*l!!!ll!*!**ii*lili!*il*ilifll

MOV #-1, 3DRIC :SET ALL gns IN gnuc
CMP #-1 J0RWC :LOOKING FOR 2-BIT TO SET
BEQ .44 ,sss IF ALL BITS GOT SET

TERERERERRREEREFREARRRRRRERERERERARRRREREREEREERERRRERERRRE AR SR
TEST4 CAN BITS 1S-01 IN CRBA BE SET?

;;!lii!!lil!!ililiil!*i!ii!il*!llil!Ilii*!lill!ill!!ll*!i****ii*i

SCOPE

MOV #-2,J0RBA ;SET BITS 15-01 IN DRBA
CMP #-c, JORBA ;LOOKING FOR Z-BIT TQ SET
BEQ .44 :SEE IF BITS 15-01 GOT SET
HLT :BITS 15-01 AREN'T SET

PEEREEFRRREREREREPRIARERERRRFRIRRRRERRRRRERRRR SRR R RSB S R AR R RE R
TESTE TEST THAT FNCT1 CAN BE SET AND CLEARED

: l**i*!*i**lllll*i!**lli!ilii*i**l*ll*ll*lilli**illiill**i*i**li

SCOPE
EIS #BIT.,IDRST s SET FNCT;

IT #8I7T1,a0RST s TEST FNCT
BNE .44 :1S IT SET?
HLT sFNCTL IS CLEAR
BIC #8171 JDRST :CLEAR FNCTI
BIT $BIT1,aDRST s TEST FNCTI
BEQ . ¥ iWAS IT CLEAR
HLT iFNCT1 WAS SET

PEEREFRESREEERRRERRRRRERERIRELEERERRRRERRRRREERRERRRERRERRRRRRRR
TEST7 TEST THAT FNCT2 CAN BE SET AND CLERRED

;;*!*****ii*l*l**********ii*!*i**i***ii**l***!**l******i*******ii

SCOPE
BIS $8172,30RST ;SET FNCT2
BIT #BIT2,30RST :TEST FNCT2
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20-SEP-76 10:15 PAGE 14

; 1S 1T SET?
wyett: INES R

:Siri:-SSSér ?Egr FNCT2

.44 WAS IT CLEAR?

rme WAS SET

S
b

TEEEFERERRRRRERRRRRERRRRERESRRRSERRSRERRRRRRERRASRESRSSRERRE RIS
TEST10 TEST THAT FNCT3 CAN BE SET AND CLEARED

;;****l***i*!i*!****!!!f‘!**l*lil!*i!i**l*ilii**!**l**ii**li*!*l!

8B8173,30RST ;SET FNCT3
gIT OBIT3 JDRST s TEST FNCT3
A A3t I8 cueon
8IC #8173, 30RST CLEAR 13
gIT OBITB JORST TEST FNCT3
BE iWAS IT CLEAR?
HL :FNCT3 WAS SET

PRAEEREREREREFHREERRERERFEERSRREE SRR ERRRERRIRIF AR BRRF AR REIRE
TEST1l TEST THAT XBA1S CAN BE SET AND CLEARED

’ TREEFERREEERREE R R R RERR R R R R FRR R R R IR R AR R R RN RREAF

SCOPE

BIS #8IT4,30RST ;SET _XBAlG
BIT OBITH,DDRST :TEST XBAlb
SNE .+ :1S IT SET?
HLT :XBA16 IS CLEAR
BIC #8IT4, 30RST ;CLEAR XBAlb
gll OBITQ JORST :TEST XBAlb
BEQ ;1S IT CLEAR
HLT ;XBAle WAS SET

§§§§ii§*ii§§*i§liii****i**iili*i*ii****i*****l*!ii***l*i*******

TEST12 TEST THAT XBAL7 CAN BE SET AND CLEARED
PRREEFREREREREEERRERRRRRERRERRERRRERFRRRRERRRRERF RN IR BRI RRLSRR RS

SCOPE
8IS #BITS,3DRST  ;SET_XBAL7
BIT  #BITS,30RST rssr T XAl
BNE  .+4 118

T A xen17 18 CLERR
BIC  #BIT4,3DRST  :CLEAR
B1F  MBITH.OCRET  iTEST x@al?

g .+ 118 IT CLERR?
HLT iXBAI7 WAS SET

CREFREFREFRRIRRRFFRRRERIRIERRRESRRARRERERRERRARARRF SR IR AR R R
TEST13 TEST THAT IE CAN BE SET AND CLEARRED

;;fiililiiliilliiill*iii!ill!iQi*iiiilliiiiiii!ii#éiii*itii*i*!i*

;SET

#8176, I0RST IE
:TEST IE

#5176, J0RST

1h
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e0-5EP-76 10:1S PRGE IS

! . 115 1T SET
ot .Iségc

< 88176,30RST .CL s

T lBITE sORST T T

? P IT L EAR?
HL :IE WAS SET

;;!0’0!0!!!!!’9!’5!!!!!QQQQ!!!QQI!Q’!"!Q!l!ii!l’f!li’ifli!.f‘!!!

TESTIY TEST THAT CYCLE CAN BE SET AND CLEARED
Y Yy Ty T T Yy T Y

SCOPE i
S8 sITe.dRST  i3ET CYOLE
¢ 88178, 30RST s TEST CYCLE
BN oM 118 1T SET?
L; :CYCL HRS CLEAR
gl¢ OcI'i SORST CYCLE
8iv IB T8, 30RST EST ’YCLE
363 :s IT CLEAR?
HLT :CYCLE WRS SET

CRRRRRRRRRIRRRRRRRRRERRRRNPRRARRRARNRRRRNERRARFRRARAARIRRRR225 2

TESTIS TEST THAT MAINT CAN BE SET AND CLERRED
T T L T sy T T Y T T PR PR

:»OPE
l s8IT12,30RST :SET MAINT
¢ s81712,d0RST s TEST MRINT
‘ .44 118 IT SET?

A
22X
'(_r:
b

BIC s81712,30RST tCLEAR MAIN

al7 88171z, 30RET s TEST MAINT

i3] .*4 + 1S MAINT CLEAR?
HLY «MRINT WRS SET

QiiiliiilliQ’liii!iiil‘fifi!QlQQiiliiiliiQl.!li’!i’l’li’ii!i’ii

TEST 16 TEST THAT ALL DRST R/W BITS CAN BE SET AND CLEAREC
PP T A PP+ S AR S P P P Pty

SF

BIs 810578, 30RST szr FOLLOWING: MAINT(12), CYCL ). 1
XBA1E(04 FNCT -*3~.é_w

81T 821T1,3088T 7557 FNCT]

BNE 4 1S 1T SE r?

HLT «FNCT1 IS CLEAR

BIT 83172,30RST :TEST FNCT2

ENE L *4 IS %T ? &

ALT :FNCT2 IS CLEAR

BIT #B8173,30RST s TEST FNCT3

BNE . +4 +1S IT SET?

HLT :FNCT3 IS CLEAR

BIT 82174, J0RST :TEST X3 %s

BNE . +4 :ISIT SET?

HLT +XBA16 IS CLEAR

8IT 82175, J0RST ;7557 XBAL17

BNE . +4 1S 1T SET?

HLT : «anz’ IS CLERR

BIT 88176, J0RST :TEST 1

BNE . +4 :18 1T SET?
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ENCT
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CO043C 17BbES

010000 176654

B30
00000¢ 17gk22
000010 17&610
000020 17657%

C0004C 176584

176582
178540

178526

Q00C1
010578

176500
167201

007420
176504

007412

178454
127200

L ]

20-SEP-76 10:1S PRGE 1§

coe

3 werre.aomst  HEstOVELE.

2 v T i Eig cvg%é g7
LT LEYCLE 16 CLEAR
IT  agITi2.q08sT E;ES;Q?Q gzro

“wr ] ‘MAINT I

*;, -éo§7skﬂon T e RL# “Rd B17S N DRsT
g(Y #E1T1,30RS TEST ENCTL
ot AR G
BIT  #8IT2,30RST  :TEST FNCT2
i |y
BIT  WBITI.20RST  LTESTRNET3
ky RS e
B omes R
mf¥ ' :XBA16 15 SET
BT aRITS.ORST  TEST xGAL
SEQ .+ HE GAIT CLERR"
HLI :XBRI: S SE
BT eEITeORST  TESTIE
LY 5 8 Is SEY
BIT  #BIT3,30RST  :7EST CVGLE
R oy

1 :\, v '

Tt amITi2.0RST LSS H“¥N?£
BEg  .+4 € MAINT CLEAR?
ik MAINT 15 &3

Pt RRRPERR R PR R RN RN ERRRERRER R RN R RER R R FR RN IR R LR AR LR ER IR

; TESTI7 ALL R/W BITS IN DRST CAN BE SET AND RESET TC JERO, TWAT READY
; IS SET, NEX IS CLEAR, AND GO IS RERD AS A O.
2s iil}ii;!I';Eli'l'l'lll'lll'illliiifi’I"Iill'l'll'l*Qiliiiili.ii!l)li{’iii
CO
MOV 810, JCOUNT
BIS . #IT476,30RST  ;SET FOLLOMING: MAINT(12),CYCLE(DS) IE(06) XSAL7(0S),
XBA16(04) | FNCTI(03) | FNCT(A2) . FNCTL AL
MOV . aCr3l,ul IMOVE (DRST) TQ Rl
BIS ~1e*ac‘ 1 ISETS G112 In BL THAT WERE NQT SET IN ORST
e 1R1 SHQULD GO FROM -1 10 JERS
Be5 o4 uERE ALL_DRST R/W BIrs sET
HLT CT ALL BITS WERE 3£
1SR %7,CKSHR
RESET ;CLEAR ALL DRST R/M BITS
MOV dDRST,ul {MOVE (DRST) 70 Al
Bl s127280,u1 1CLEAR ALL It Ex.zpv RN BITS, NEX, AND GO
BEG .44 : SHOULD EQUA
HLT IRESET DION'T LEAVE DRST A3 IT SMOLLD MAVE
(RSN I PERERRRFRRRRRERRERERFRRERRRRRRPRRRRR RN RN RIS
; TEST20 CAN CRUC HOLD ALTERNATE ONE'S AND JERO'S




B Pk

MDHIDNIN NN

-GG
DD~ )

D02

1=D2DRE-D MACYLL Z7i732) 20-SEP-T6 10:15 PRGE 17

L RRERRARERRRRRRRRRRRRRRRIRARRRRRVRRRBRRR 2NN 005580 %04

SCOPE
R MOV #4000, JCOUNT
15e425 MOV 8052525 . J0RUS ? S T0 DRWC
176414 CHP 8052525 | J0RWC boox NG FOR_ -a T 10 SET
seg .+4 ME CORRECT PATTERN?
% pgs N an§ THE CORRECT PATTER
176402 M3y 8125252, 3DRKS nmga 08
i 777 %6374 i 8125252 S0RMS NG FOR Z-81T T
303egz 50140 BEQ css ORWC HAVE THE CORRE’T PATTERN’
Ros4aq 104058 HLT 'DRWC DOESN'T HAVE THE CORRECT ‘PATTERN
!iiiii!iQlii’ll!ili!lilili’iii*i’ii’*'iiii’i*ii*l*l!*ii’f*i!"’
: TEST2. CAN DRSA MOLD ALTERNATE ONE'S AND ZERO'S
!li’ii”fQl!!li!i!illll!ililliiiifllﬁllliiiilliiliiill’i!ill{ii
002426 104400 SC
002430 012777 0S2%24 176362 Y 1052524, 30R0A  ;ALT 0§ GND 1S 10 DRBA
w3 Q022777 033624 176369 Me 0252, J0REA  SLOOKING FOR 2-B1T 10 SET
444 001401 8EQ :D0ES DRBA HAVE THE CORRECT PATTERN?
002446 1040 LT ongn BOESN'T HA ruz (SORRECT PATTERN
2ess G igsa52 1783 MOV 812525290088 GALT 116 B0 08 TO
5 3;:4., 198583 176334 SEP s128252  30R8A LCOKING FO ‘-axt 19 g8 R L e
. l- f ’* - L]
it Al HL 8n§2 AT e 5§R£~T BETTERN

(REERRRRRRRRRRRRERRER R RRRRRF AR FRARRRSRERRFRFERARERFIRRR RS2 42

TEST2Z INCREMENTING PATTERN TO WRAP-AROUNC IN DRWC
R g Y T T Sy e TS

002470 104400 SCoPE

ooe47s 0O0S0&7 007232 CLR I'O

002476 00S001 CLR SET UP

00zs00 00S077 178312 CLR DRJL .

002504 020177 178306 INCWC: CMP %1, 3DRKC SSE THEY ARE EGUAL

CCeS10 001401 2EQ L+ HEY EQURL?

00eSl2 104000 HL Y'RE NOT EQUAL

00eS14 00Se77 176276 INC JDRNC ‘ uE NEXT NUMBER

00z320 0Q0%z0. : INC %1 :GET NEXT NUMBER

J0ecszz 001370 g ENE INCWC ‘ DLNE WITH TEST? IF NOT CONTINUE

R EEEERER R R R R R R AR AR R R RN AR E R AR R PR RN R AR R IR PR R BB SRR R R

TEST23 INCREMENTING PATTERN TO WRAP-AROUND IN DR2A
D L e T sy TR T R e

I'
o
I!

002s24 480 SCOPE
002E2¢ 07; A CLR %1 1 SET-UP

002830 005077 1782&4 CLR annan $ SET-UP

002€34 (020177 176280 INCBAR: (MP %1, JORBA :SEE I T%YME%WL

002840 00140 BEQ 44 ‘ARE THEY EQUAL®

002842 10400 HLT :THEY® ns NOT EGUAL

002544 0€2777 000002 17e24e ACD wamm :GET NEXT NUMBER

cszsss 0e270i 000002 ADD :GET NEXT NUMBER

00232 0017tk BNE zntan :DONE WITH TEST® IF NQT CONTINUE

(REPRRRRRARFERERIRRRERERRRRRRRRFRRRRRI A RRRRRRRIRFRRRR RN RN RIS

: TEST2S TEST THAT DR11-B DOES NOT INTERRUPT WITH PROC RT LEVEL 7
LI REEERR ARSI RRARRRRIR AR RS A PRI IR RRRIRRRARIRSRRRRRRIIR R R AR RRRRE

—— - e e e
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Q04Ca0
0340
8200

007140

000203

06150

C0OC300
000208

0070S2
£o020C

Bokiog

000100

00C240
000200

006760
00C200

68150

000100

007140
176216
176c1é

176126
i7eled

176110

1764%

176080

176036
176036

176020

176016
176000

178770

EOZ

20-SEP-76 1C:1S PRGE 18

S, OPE

MOV -qooo JJgouT
MOV

gl oa{ RST

JSR 7 ,CKSWR
Ri?ET
g OEIT?.QDRST

PPINV: MOV SP7ERR, JORINV
:5176, MRSt

8IS 176, 0R

NOF

ggc agsrs.aonsv
PTERR: HLT -

:STATUS AT LEV?# 7
."HE"K gEmY B

éNéT T RERDY
gg S SET NOW
5 ADY CRN BE SET BY INIT
EET fP INT VECTOR
;OR11-B DIDN'T INTERRUPT - CLERR IE
;OR11-B INTERRUPTED, BUT 1T SHOULON'T HAVE

{§§0§Q!QQlii!!fllQ!ll{lll!liilli!llillililillil!!!!lillii!*i!li

; TEST2E TEST THAT DR11-B DOES NOT INTERRUPT WITH PRCC AT LEVEL &
LI ERRARARRAARERIRRARRIIRSRRERNRNRAARRREENIRIER R ARAIRARR AR AR

SCOPE
MOV 8300, 3FSU
IT oe§7? 30RST

SR /9 CKSWR
RESET
SIT 83177,3CRST
NE .+4
HLT
PEINV: MOV cPE§RR SORINV
8IS 88178, 30F =
NOP
AC 828176,30RST
.+
PEERR: HLT

STQTUS AT LEVEL &
HE”K RERDY 8IT

IN'T TO SET REARDY
g RéF RE??Y IS SET NOW

RERDY CAN'T BE S T BY INIT
:SET UP INT VECTD
:SET IE

;:OR!1-8 DIDN'T INTERRUPT - CLEAR IE
;OR11-B INTERRUPTED, BUT 1T SHOULDN'T HAVE

IR RRERRRERRR R R R R R AR AR PR R R RN RN R R R R AR RN AR ER AR R RN RN R LR RS

TEST27 TEST THAT DR11-8 DOES NOT INTERRLPT WITH PROC AT LEVEL §
CRRRRRRRARRERERER RN RRRRR AR RRRRA R R AR ERRRRRRRRR CFRRERRRR RO RRAAR

SCOPE
MOV 8240, JPSKH
BIT Pgrr? ,aDRST
CKSWR
IT $81T7,30DRST
L4
PSINV: MOV aPSERR DRINV
8IS 88176, J0RE
c 8BIT&, J0RST
.4

PEERR: HLT

:STATUS AT LEVEL S
;CHECK gEﬂgY BIT

;NIT TO0 SET RERDY
¥F R§QDY IS SET !

ROY CAN'T BE S;T 8Y INIT
SET UE INT VEC

:DR11-B DIDN'T INTERRUPT - CLERR IE
;OR11-B INTERRUPTED, BUT IT SHOULDN'T HRVE
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MRINDEC-11-DIDRB-D MRCYLl g7(732) 20-SEP-76 10:15 PRGE 19

0Z0R8.P1L
ggg ,.!lfiiil!li!!!l‘ll!ll!!l’!i!iiil!il*lllii!!ll*’!ill#iii*!l!!l!fi
: TEST30 TEST THAT DR11-B DOES INTERRUPT WITH PROC AT LEVEL 4

. Q 22 CRRRREFRERFRRFERRRRFERRRRRELIR R RRARR R LR LR R 2242358354582 9 42
3: 383833 S44 SCOPE
b 12777 000200 175746 MOV :STATUS AT LE
B 777 000200 i757%& BIT -am aonsr :CHECK READY BI
S44 1010 SNE PYINV 1S IT SET?

78" 008870 ﬁé‘ %7, CKSWR
SET :INIT TO SET READY

S¢ g 7¢ 000200 175730 BIT sexrr,aoasr :SEE ¥r_asnov IS SET NOW
943 85 72 ogs ang ‘ 1S IT SET
34 e 6 :READY CAN'T BE SET BY INIT
ggn 7 01277 8881'5 175726 PHINV: MOV apu¥~r JORINV  ;SET gp INT VECTOR
-3 104 277 100 178710 RIS 2176, 20RST :SET IE
=2z 112 000240 NCP
853 11§ 104 HLT :DR11-B DIDN'T INTERRUPT
SS4 00311 00S077 175700 PYINT: (LR J0RST :CLEAR IE
e€c 003122 geaggg CMP (%B)+, (%6)+ ;REP 0SITION Hs TACK AFTER AN INTERRUPT
3§§ 003is4 012777 000128 175700 MOV 2126, JDRINV ‘RESTORE INTERRUPT VECTOR
sSe .
959 33 il!il!*ii*l!*i}l*liii!*iiilliii!*i!lll!lii!ll!il!li*i*iliiiii*i
ggc : : TEST3! TEST THAT FNCT BITS CONTROL DSTAT BITS (M358 MUST BE USED IN LUSER SLOTS)

1 i!§i§fi!ii!iiii!liiiiii!iili!iillili!!iii!iiiiililiﬁifiiliiiiiﬁ
352 003132 104400 SCOPE
St3 (003134 005077 17%ee2 L J0RST c AR FUNCTION BITS
ggg noaiuo 83f377 00OD0IE 175854 Eé’ ois,aonsr CK_FUNCTION BITS
SEE Sailgg 1050 . HL ancrfgn S%Tg n%? CLERR
Se7 003182 0S2777 000002 175842 BIS $BIT1,30RST ‘SET
asg os;xgg 832777 001000 175634 BIT carrq aDRST ;cuscx n *nr ¢
S£9 Q03] 1001 ENE :IS IT SET?
§70 003170 104000 HLT :DSTAT C IS CLEAR .
87 003155 032777 008000 17882z BIT #6000, 3DRST :CHECK THAT DSTAT A AND DSTAT 3 ARE CLEAR
g7z 003200 001401 BEQ e :ARE THEY CLEAR®
§72 003202 104000 HLT :DSTAT A AND/OR DSTAT B IS SET
374 003204 00S377 17%&l2 CLR 3DRST CLE o ST
S7s 003510 082777 00DODY 175804 B] 88172, JDRST 1SET ;
&7& 003216 032777 002000 17557% B] :amb JDRST cuscu OSTAT B
7R A Pong g
973 003230 632999 00S000 175584 BIT 5000, 3DRST : CHECK §H$? o§§nr A AND DSTAT C ARE CLEAR
Se0 00323t 001401 BEQ P :ARE THEY CLEAR
egé gcgaqo 040 HLT gsrnr A AND/OR os*nr B8 IS =sr
g 0Z242 (00077 175354 CLR 3DRST LEAR DRST
g3 00324 0S2777 000010 17554& EBIS 82173, 20RST :SET FNCT3
384 003254 0322777 004000 175540 BIT naxrxl SDRST  ;CHECK DSTAT A
Ses 003262 001001 ENE IS IT SET?
<2 88 €4 10400 HLT :0STAT aH£§ LEAR
<2 386 032 003000 175526 BIT caooo,aonsr :CHECK THAT DST AT B AND DSTAT C ARE CLEAR
g8e (003274 001401l BEQ .44 :ARE THEY CLEAR
923 002276 104000 HLT osrnr 8 AND/OR osrhr IS SET
€37 002300 00s077 178S1s CLR JDRST :CLR DRST
991 iillll!iillil*lilii}{i!lll!ii!515!!ii!iill!iilﬁi!lili!lil!liiﬁi
232 : TEST 33 TEST FOR 1 DATI NPR TRANSFER (WITH M368 IN USER SLOTS)

Ss2 (RRRERPRRRRRRRRERRERRPRRRRRRRRRRERRRRRARRIR R R AR P RRRAR AR RN

|

i el g ! i
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00zkle
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MACY1l

175510
020000

348308

175436
175434

1 ‘
S
{
et
003464
00000S
175354
000101
00C0Q02
000001

7

003312
1783ee

001038
os2s2s
003162

175262

000:03

7(732)

178800

175468

;§QSE

175418
17541

178414

175404
178372

175354

178312

178304

175244
175240

175220
178202

GO2

c0-SEP-76 10:1S PRAGE 20

TNPRIL:

NI413:

NPRRDY:

18:

INTB:

T33CLR:

LOPE

rFREE%SFRSﬁm
€ 420 46D —4CIE) —4 46D —4

081713 JDRST

OBITéH , dORST

w1t
‘#EIT1Y,30RST

.BITIH JORST

30RBA
e

8-1, JORKC
sNPR] , JDRBA

J0RD8’
852525, NPR1
$INTB, JDRINV
:séaohvs

aF
#101,30RST
18+2

8l

13

T33CLR

%7 , ERRCHK

ADRUC
.+4

sNPR1+2,dDRBA
.+4

IEESES.BDRDE

%7 , NORMAL
(%6)+, (%8)+
TNPR

aDRS

TNPRI

X ST L* SE
CLEARED BY MOVING A 0 TO IT
TRY TO CLEAR BACF
CHE?K EPROR BIT AGRIN

: ERROR ShCSE