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INTRODUCTION

I0CUTY 4s & Fortran IV main program which calls Macro-9
subroutines to test the Computer Scisnce R@s&az:ch Iaboratoryts
hybrid compuier interface between the FDP-9 digital computer
and the LOCUST high speed iteradive anslog computer, The
programz are whitien to provide the usger with all the infor-
mation he needs ¢ perform the tests, assuming of course &
regonable familiapity with both of the computers and the
intorface itself. The programs ask questions, give patching
and test operabing imstrmctions, and prinmt ont dlagnostie
meseages on the telsiype to point ocut any malfunction in the
interfacs,

In writing the progrems, priority was given 4o user cob=
verdence, not %0 programming effieclency. Desauvae of this
and the secondary purpoze of the prejecht, to familiarize the
wrizer with FDP-§ prograwming. & variety of things were done
the hard way.?

LOCUT{ i:m its present form porforms fowr basie bests
of the interface by calling four subrowtimess Zhe fres fiagf
107 test by calling FFIOT; the control register/read-in gmate
test by calling CONREG: the pre-set counbsbs by cailing
PREGTR; and the MDAGSADC test by eslling GORV.



FREE FLAG/IOT TEST

FEIOT i3 the subroutine eslled by 100U to test the Treo
flags and patchable I0T!'s that appear on the m_CBST Adigital
patehbay. 4s 4n all of the interface tasts, one interfase
sompongat must be used do test ancther; hers, the I0T's ars
iemvwed Ty the PDP=2 and then used to set the free flags, Since
the fres flags remain getl enly while there &5 a logleczl 7i®
input to them, the I0T's are run throbgh ¥ & foggied J=K
Tiip fiob vwo get the fiags. This umeans that alter a fiag
has besn checked with a skip instruction, it must be eleared
by issuing the I0T again te toggle the £lip flop to & ®0,F
Gare mast also be taken to insurs that the flip flop is
initiadiy resst to & 707 output when the test begins. Thls
45 bast done by using ont of the logic state indisator
lamps and a push bvzxtton gonneoisd 4o the resst input of
the i‘lig? fiep.

FFIOT initlalizes six locations to contain oms. If ome
of the £flags fails to zet when one of the Z8T's is lgsued,
onz of thess six locations is seb to gere. If the test ig
gucaessful, Tthe location is not changed, UWhen cembrol returns
o I0CUTY, these locaticns are converted to legical variables
ard tested to determine whick diagnestic messzages ©0 primt oub.
Thege losical tests ars necessary sinsce & negablve resvit from
ong free £1ag/I07 pair 43 not suffisient for .a ecenclusion; 1%
mugt be comparsd with a positive result whish includes ome
of ths paip,



CONTROL REGTSTER/READ-TN GATE TEST

The 6-bit cmnirel register ig tested in comjumction with
the the 6-bit read-in gates. The control ragister outputs are
patched Lo the rsade-in gate inputs bit for bit and to six
logie state indicator lamps which are used as a visual check
in case the read-in gates fail, This visual chack requires
some effort on the part of the user, but much less effort than
would be involved im patehing 8 logic schems that wovld aveid
3%, IOCUTY calls GONREQ which fipst transfers all onss then
211 zoroaz to the control register and checks the result fed
back by the peadein gates. If any bits fail, ¢ wmacro is
called which determines the error bits and instructs the waer
in Pucther tests. If the control register is ab fault, one of
patchable I0T's must be used to check the read-in gates.
CONREG uzes Macroe«9 inpubeputput statements 4o provide the
user with documentation of the {est resulis.

Kote that the user must bs sure that the read-in gates
are propaely pg.tch@d 40 acevmulator bits O-% in the data
channel patehbay, and that the read requost pulse is provided

there,
PRE-SET COUNTER TRST

The pre-get counters are chocked with PRECTR and ERROR,
2 Fortran subpoutine called by FRECIR. The decimal number

600 is loaded inte each counter and tben IDP's are counted



until 600 of them have been issued or until the counter “s*
oubyut goss through iis Emsi’civa logieal transibion. I the
ceanter fails $o set after 600 pulses, the program informs the
usie that that is the case. If the counter setg befers 600
pulses bhave bsen issued, PREGTE callp ERROR which prim':m oub
tle numbsy which the couwnter did count befers it est. |
I thic test togeled J-K £lip £lops are alge used and
:are st bs used in insardng that they are inivially reset.

MDAG/ADG TEST

The NDAG/ADC test differs from the other three in that
the ussr Lz net only lnmterested in whether the coumponents
work, but in hew securate thay are., Therefore the program
allows 2 gr& deal of flexibility. The ussy sgelecis any
MDAG/ ADG pair and patches them as imstrueied. A digital
guantity 1s sst in the accumulater switehez 0-10 and read
inlo the ¥UAC by COKY. By patchinmz the MDAC output te an ADG
inpud, and to & digital volimeteyr, both the HDAC and ADG
acruragcy cin be chocked: the MDAG by comparing the acoum-
ulator swiiches with the DVH reading, and the ADC by cone
pering the WY reading with the quantity remaining in the
accomulator sumdmeiziex when the program halts.‘ To check

anotheyr guantliy, the new valuw is set in the accumilator
and the "CONVINUE! switch on the FDP=9 keybouard is deprosszed,
To check another KDAG/ADG pair, cetal 000001 4o set in the



accumlator switches and the "CONTIRUE® swiieh again depressed.
The program thew asks for the number of the MDAG gnd the ADC

and proseeds as btefore. Vo terminate the teost, onter zero

for the MDAC mumbar.
OFFRATING ROTES

fhe progrem allows the user to regusst patehing imstruce
tiomg, o;;{m% them - supproesaed, JAny tests the useg doas
not wish to run may also bs suppressed. However, unloes the
user is certain that the control register and the free flags
and I0T's are properly eperabing, they should be tested befors
running the pre-seb counter test op the MDAG/ADG test. PRECTR
vasg the fres £lags ard I0T's, aud CONY uses the comirel
vegistar,

T2 all tests are to be run, digital patéhha.y aconouy
can &8 achlge‘.}?'ad by patching the fres £lag/IOT test and the
control register/ read-in gate test on the same patehbay,
and the pre-get eounter and MDAG/ADG test on the seme patche
bay. Analog patching 4s required only for the corwerter tests,
ard this is the only $ime IOCUST must ¥o in auy mede othep
than patsh,

CONCI.USTON

Te 1s f21% that progrems of this typs will be 2 great
help in uwsing erd maintaining the FOF=9 IACUST intsriace,



IOCUTY! can easily be expanded to tost other interface
funciions as they are added, e.g. the datza channéi. As the
gysten now stands, the only function not sxereised by IOTUTH
is the program interrupt facility., PFuture versions of the
program will be named I0CUT2, IOCUTS, etc.

The prograns are written {0 be selfegxplandtory. but
the user must be thorcughly Pamiliar with LOCUST, the FDP=9
and the interface. The programs themgelves and two sampls
test print outs sve inciuded at the end of this paper.
the firgt print out includes all patching instructions and
tests and indicates a properly working interface, The second
one is an example of the diagnostics outyput when there ave

malfanetiong.
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TLOCUTL™
POP=3/L0CUST HYBRID INTERFACE TEST!

DO YOU WISH PATCHING INSTRUCTIONS?
YES
TYPE " 80" AFTER TESTS ROT TO BE RUN,

FREE FLAG/LIOT TEST?
YES

COWTROL REGISTER/READ-IH GATE TESI?
YES

PRE=SET COUNTER YEST?
YES

MDAC/ADE TEST?
YES

FREE-FLAG/IBT TEST:

PATCH EACH "PATCHABLE I0T TO A 3-INPUT “OR™
GATE ARD THE GATE OUTPUT TO J&K INPUTS

oF & FLIP FLOP, THEN PATCH THE FLIP

FLOP QUTPUT TO BOTH FREE FLAGS. (NOTE

THAT THE FLIP FLOP IS TOGGLED AND MUST

BE RESET BEFORE STARTING THE TEST.?

TYPE “G0° WHEM PATCHING CONPLETE.

&g

FREE FLAG & OKaYy
FREE FLAG } OHAY
I0TE ORAY
1072 OKAY
1074 gxaY

FREE-FLAG/LOT TEST COMPLETE!

GONTROL. REGISTER/READ-IN GATE TESTs
PATCH CONTROL REGISTER GUIPYUIS T0
HORARESPORDING READ-IN GATE
INPUTIS AND TO 6 LOGIC-STATE
IEDICATOR LAMPS. THE LANMPS ARE
USED AS & :VISUAL CHECK 1& CASE
THE READ-IH GATES FAIL,

TYPE “ 607 WHER PATCHIRG COMPLETE,



G4

COWTROL REGISTER & READ-IN#GATES QKAY.

CONTROL REGISTER/READ-IN GATE TEST
COMPLETE!

PATCHING FOR PRESET COUNTER TEST:

PATCH I0TI TO COUNTER 1, COUNTER 1°8S

S QUIPUT T0 J&K INPUTS OF AGFLIP FLOP,
AND THE FLIP FLOP QUIPUT TOCFREE FLAG 8.
PATCH 1072 TO COUNTER 2, COUNTER 2°%

8 oUTPUT TO J&K INPUTS OF ACFLIP FLOP,
AND THE FLIP FLOP OUTPUT TOCFREE FLAG i,
PATCH 10674 TO THE RESET IBPUIS

OF BQTH FLIP FLOPS,

FLIP FLOPS MUST BE IBITIALLY RESETI!

TYPE 60" WHEN PATCHIMG COMPLEIE.

PRE=-SET COUNTER 1 OKAY.,
PRE-SET COUNTER 2 OKAY,

PRESET COUNTER TEST COWPLETE!

ADC/MDAC TEST:

PATCH CONTROL REGISTER BIT @ TO A
NOR GATE, THE NOR OUTPUT OF3WHICH
GOES TO EXT, IR AND THE OR OQUTPUT
BOES 10 EXT. CP.

PATCH CONTROL REGISTER BITS 1-4 EACH
TO A HOR GATE WITH THE COMPLEMENT
OF THE R PULSE, THEN PATCH

HOR BATE #1 T0 A/B 1, EIC,, SO THAT
THE ADC CONTROL PULSE "R* APPEARS
ONLY WHER THE CORRESPONDING CONTROL
REGISTER BIT 1S 4 "9°,

ANALOG PATCHINGS
PATCH EACH MDAC TO AN ADC INPUT ARD
TG THE DVM, TYPE MDAC # AND ADC &

OF EACH PAIR TO BE TESTED (ENTER
KOTHING TO TERMINATE TEST).

TEST OPERATION: SET AC SWITCHES B=18
FOR MDAGC READ-1N, WHEN PROGRAMN
HALTS, ADC READS iNTO AC.

10 CHANGE INPUT, SET AC B-18 AGAIN
AND DEPRESS ® CONTINUE®
T0 CHANGE ADC/MDAR PAIR, PUT UP AC 17



MDACE 8
ADCH

-1 3

TYPE 60" WHEN PATCHING COMPLETE:

MDAGE ¢
2
ADGE ¢
2

TYPE “ G0 WHEN PATCHING COMPLETE,

npate ¢
&
ADCH 3
3

TYPE “G07 WHER PaTCHING (OMPLETE,

#baG? s

ALL TESTS COMPLETED
TYPE G0 TG RESTART PROGRAN,



" LOCUTI™
PDP-3/1.0CUST HYBRID INTERFACE TESTH

00 YOU WISH PATCHING INSTRUCTIONS?

23

14
TYPE " NO® AFTER TESTS NOT TO BEnRUNe
FREE FLAGSIQT TEST?

CORYROL REGISTER/READ-IN GATE TEST?
PRE-SEY GOUNTER TEST?

MDAC/ADC TEST?
&
TYPE ® GC° WHEN PATCHRING COMPLETE.

10TE GHAY
FREE FLAG 6 BAD
FREE FLAG | OXAY
I0T2 BAD
I07a QHaY

FREE=FLAG/I0T TEST COMPLETE!

COHTROL REBISTER/READ-I® CGATE TEST -
TYPE 60" WHEN PATCHING COMPLEYE.

e

& PROBLEM EXISTIS WITH THE FOLLOWING BIIS
I EITHER CONTROL REGISTER OR READ-IN
GATES,. AFTER EACH PRINT OUT CHECK THE
LANMP CORRESPONDING TO THAT BT, IF 1T 1S
LIT TIYPE AN R INDICATING THAT THE READ-
IN GAYE IS IN ERROR, IF LARP 2OT LIT
TYPE C IHDICATING ERROR IN GOUBTROL
REGISTER AND POSSIBLE ERROR I

READ=-IN GATE,

ERROB I BIT 1
IYPER QR € - R

READ-IN GATE ERROR IN ABOVE 317,
ERROR IN BiT 3

bl Lol > TS S o S



C
CONTROL REGISTER ERRGR AND POSSIBLY
READ~IN G&TE ERROR 1IN 4BOVE BIT.
PATCH & WORKING I0T TO J&K INPUIS OF A
FLIF FLOP AND I7S QUIPUT TO THE ERROR

%ZT 1% THE READ=IH GATE, THEN TYPE &.

CONTROL REGISTER & READB~IN SATE ERROR,.

HR FUTHER ERRORS.
CONTROL RESISTER/READ-IH GATE TEST
COMFLETE?

PRESET COUNTER TEST -
TYPE 60" WHEY PATUHING COWPLETE,

PRE-SET GOUHTER 1 OKAY.
PRE=-SET COUNTER 2 OKaY,

PRESET COUNTER TESY COMPLETE!
&i.L. TESTS COMPLETED

IYPE 60 TO RERUN PROGRAN,
TYFE ¢IRL § TO RESTART.
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LOCUT1

FORTRAN MALN PRORAM WHICH CALLS

MACRO SUBROUTINES TG0 TEST THE
LOCUST/PDP-9 HYBRID INTERFACE,
COMMUNICATION WITH USER 1§ VIA
TELETYPE, BUT LINE LENGTHS
CQRFORM TG CRT EDITING,

UM, R, MOORE  JANUARY, 1970

INTEGER TESTFG(3),TESTFICS),ADC

LOGICAL FI(&),PATCH

REAL NO |

DETH YES/LHY/, N0/1HI/, GO/ 1HG/

PATCH = ,TRUE,

WRITEC,2222)

FORMATCL B, §6Xp% “LOCUTI®%/2%,

g% PDP~9/1,0CUST HYBRID INTERFACE TE
FSTISD

WRITECS, 1)

FORMATG: DO YOUSWISK PATCHING IS
#IRBETIONS? »)

READC4,2) ANSI

FORMATCAL)

IF CANSI,EQ.N0) PATCH = FALSE,

WRITE(S, 18)

FORMAT( /% TYPE "N0® AFTER TESTS M
40T T0 BE RUN%/)

WRITE(S,11)

FORMATC# FREE FLAG/I0T TEST?:)

READ(A,2) ANS2

WRITE(S, 12)

FORMATC/# CONTROL REGISTER/READ-I
#8 GATE TEST?%)

READ(4,2) ANS3

YRITECS, 15)

FORMAT(/% PRE-SET COUNTER TEST®)

READC4,2) ANSA

WRITECS,14)

FORMAT(/# (DAC/ADC TESTIN)

READ(A,2) ANSS

1FCANS2 . EQ, NO) GO TO 15

IF(, NOT,PATCHY GG TO 58

WRITE(S, | 86)

FORMAT(/% FREE=-FLAG/IBT TESTs %/
BLX,* PATCH EACH "PATCHABLE £0T 7O
§ A 3-INPUT OR™#/1X,% GATE AND THE
5 GATE OUTPUT 1O JOK INPUTSS/1X,

#% OF & FLIP FLOP, THEN PATCH THE F

PAGE



36

286

LOCUT!

FLIPR/1®,» FLOP OUTPUT TO BOTH FREE
# FLAGS., (NOTE =/1¥,%# THAT THE FLIP
£ FLOP 1S TOGGLED AND MUSTx/1X%.% BE
# RESET BEFORE STARTING THE TEST.)%
§#/7)

WRITE(S,51)

FORMAT(R TYPE ™GO° sWHEN PATCHING
# COMPLETE.%//2 '

READC4,2) 4RSI

IF CANSI EQ.GDY GO TO 55

GO TO 50

WRITE(S2,56)

FORMAT(I K@)

CaLlL FFIQT C(TESTFO(1),TESTFB(2),
§ TESTFB(3),TESTFI(13,TESTFI(2),

# TESTFI(3)

BO 3 1:=1,3

FI(I»=TESTFB(I) . EQ,}

B0 4 Jzd,8

K=d=3

F’Hd) =TESTRICHS oEQal

IF (FI{1)ARD,FIC4Y) 6D TO 286

IF (FI(2) ., AND,FIL52) 260 TO 368

IF (FI{3)AND.FI(E)) 460 TO 405

IF {(Fi(1),0OR,FI{4)) #60 TO 588

IF (FU(2)  UR,FI(5)) GO TD 680

IF (FI{3).0R.FI(&)) GO TO 749

YRITE (5,836)

FORMAT(* FREE-FLAG/IO0T TEST FAILS
F,% 7/ + ONE GF THE FOLLOWING IS TRU
#Esa / % (1) PATCHABLE IQTS ARE INOQ
#PERATIVEx / % (2) BOTH FREE-FLAGS
¢ ARE INOPERATIVE:: / % (3) BOTH (I
#3 AND (2) .%//2

G0 TO 969

WRITE(S,881)

WRITE(S,862)

URITE(S,.803)

IF CFIC15,AND.FI(2)) GO TO 2@l

IF (FITL)ANDFI(323) €0 TO 2682

WRITECS,814)

WRITE( 5,815}

G0 TO 246

WRITE(S 8543

IF (FIC1) . ABR.FICB22 760 70 203

GO TO 284

WRITE(S,8633

50 T0 58g

PAGE



400

509

563
381

258

&8

183

LOCUT!

WRITE(5,814)

WRITE(S,885)

GO 10 500

WRITECS,801)

URITE( S, 302)

WRITE(S5,813)

WRITECS,304)

IF (FI(2),.AND.FI{3)) GO 30 263
G0 T0 284

WRITEC5,8613

WRITE(5,8062)

WRITE(5,813)

YRITEC5,814)

GO TO 283

WRITE(S,B033 -

IF ¢(FICLY) GO TO 501
WRITEC(5,8117

WRI [E(5,802)

IF CFIC4) AND.FI(5Y) GO 10 542
IF (FI{4).AND,FIC6)) GO IO 505
YRITECS,814)

60 TO 204

YRITE(5,864)
IFCFICE) L AND, FR(3)) GO T0 283
80 TO 264

WRITE(5,814)

G0 TO 203

WRITE(5,881)3

WRITE(S,812)

IF (FIC(1) AND,FI(2)) GO T0 562
IF (FI(1),AND,FI(3)) GO ID 9585
YRITE(5,814)

60 T3 264

WRITE(5,813)

WRI TE(5,8064)

IF (FI(2)) GO TO €8}
WRITECS,8113

WRI TEC5,882)

IF (FI(5).AND.FI(6)} GO TO 205
80 T3 204

WRITE(S,801)

WRITE(5,812)

IF (FI(2),AND,F1(32) GO 10 243
G0 70 204

WRITE(S,813)

WRITECS,814)

WR1TE(5,505)

IF (FI(3}) S0 70 70}

PAGE 3



701

e85
pa

£5

181

184
805

162

156

LOCHT]

WRITE(S,811)

WRITE(S,302)

80 10 S88

WRITECS,861)

WRITECS,812)

WRITE(S,9081)

FORMAT(/% FREE-FLAG/I0T TEST COWP
FLETEIx /7/)

IF(ANS3, EQ.NO) GO TO 16

IF(. NOT,PATCHY GO TO 184

WRITECS,161)

FORMAT(: CONTROL REGISTER/READ-I®
# GATE TEST:%/i X% PATCH CONTROL RE
#GISIER OUTPUTS TO%/1%¥,* CORRESPORD
FING READ-IN GATE:/13,% INPUTS ABD
# 10 6 LOGIC~-STATBY/1X.x IHDICATOR
# LAMPS, THE LAMPS ARB:/1X,% USED &
&S A VISUAL CHECK IR CASEx/1¥%,» THE
# READ=-IN GATES FAIL.%//)

GO T0 192

WRITE(S,105)

FORMAT(* CONTROL REGISTER/READ=IH
# GATE TEST =%)

WRITE(S,51)

READ({2,2) ANSI

IFCANSL . EQ. G0) 60 70 3123

80 T0 122

WRITE(5,56)

CALYL CONREG

WRITECS, 125)

FORMAT(/% CONTROL REGISTER/READ-I
S8 GATE TESTR/3X,» COMPLEIEI®//)

IFCARSA B, NOY GO TO 17

1F{, NOGT.PATCH) 60 TO 182

WRITE(S, 158)

FORMAT(: PATGHING FOR PRESET COUN
¢TER TESTs%/1%,% PATCH I0TI TO COUN
$#TER {, COUNTER 1°S %/1X,* § QUIPUT
# TO J&¥ INPUTS OF A FLIP FLOP, %1%
#,% AND THE FLIP FLOF OUTPUT 10 FRE
#E FLAG @.%/f %% PATCH 1072 TO COUN
STER 2, COUNTER 2°S #/1X,% § OUTPUT
& TO JLK INPUTS OF A FLIP FLOP,%/1X
7% AND THE FLIPCFLOP OUTPUT 10 FRE
#E FLAG 1.%/1 X% PATCH 1074 TO THE
# RESET INPUTS:/lX,% OF BOTIH FLIP F
SLOPS.#/3X,% FLIP FLOPS MUST BE IRI
FTIALLY RESETIIA//)

PAGE 4



182
163
160
§4%

18t
i54
152
]

17%
HE S

i8S
184
183
133

177

LOCUTE

G0 TO 160

WRITECS, 1632

FORMAT(x PRESET QOUNTER TEST =%}

WRITE(5,531)

READL{4,22 ANSY

TF{ARS] .EQR.B0) GO 10 16!

G0 I6 16R

WRITE(S,58)

CiLL PRECTIR

WRITR(S,152)

FORMAT( /% PRESET COUNTER TEST SOM
SPLETEI%//)

IFCANSS EQ, DY GO TO 111i12

IF(. NOT.PATCHY GO TU 18§

WRITE(S5,17683

FORMAT{x ADC/MDAC TESTsx/iX,% PAT
#CH CONTROL RESISTER BIT 8 TO Ax/iX
$,% NOR GATE, THE NOR QUTPUT OF WHL
fCHAZ/1 X, GOES TG EXT. IR AND THE §
#R QUTPUT«/1X, % GOES 70 EXT. CP.%/1
#¥,%x PATCH CONTROL REGYSTER BITS i-
#4 EACHw/Z1X,* TO A NOR GATe WITH TH
FE COMPLEMENT=/1¥,» OF THE R PULSBE,
¢ THEY PATCHM/IX.% MNOR‘GATE #1 TO A
#4D 1, ETG., S0 THAT=/IX,% THE ADC
# CONTROL PULSE "R" APPEARS®/LIX,x O
F#HLY WHEN THE CORRESPONDING CONIROQL
gx/iX,% REGISTER BIT IS & 7"@", %/
f2c ANARLOG PATCHING:%/1 %,
g PATCH EACH MDAC TO &N ADC IWPUT
£ ANDE/iX,% TO THE DVM. TYPE MDAC ¢
# ABD ADC #x/1¥.% OF EACH PAIR TQ o
#E TESTED (ENTER:/§X, & NOTHING TO' Y
SERMINATE TEST) oo

G0 10 185

WRITE(5,184)

FORMATC/% MDAC/ADG =%

WRITE(S,183)

FORMATC(x TEST OPERATION: =,
g% SET AC SWITCHES @=-10%/1¥,% 2FOR W
#DAC READ-IN. WHEN PROGRAMs/1X;%® HA
$LIS, ADC READS INIO AC.x/1X,® T0 €
FHANGE INPUT, SET AC O-1@ AGAIN:/IX
#ox ANw DEPRESS "CONTINUR.T&/1%,% T
#0 CHANGE ADC/NMDAC PAIR, PUT UP AC
$ 1771 %,% ONLY, THER DEPRESS CONIL
FUEHSS Y

URITE(D,1783

PAGE 5


http:IF(ANSI.EQ.GO

178

19
138
jga

18!

1SS B!
1112

LOCUTH P&HGE

FORMAT(* MDACH &%)

READ(4, 1797 ¥DAC -
IFCMDAC.ER.B) GO TO 1111}
FORMAT(IE)

WRITE(S, 1802

FORMAT(= ADCE ged
READ(4, 1 T9)ADRC

WRITEC(S,58)

WRITE(S,51)

READ(4,2) ANS)
IFCANSI . EG.GQ) 80 TO 181

G0 T0 182

WRITE(5,56)

CaLL CONV (MDAC, ADD

60 10 177

WRITE(S, 15812

FORWAT(: ALL TESTS COMPLETEI®/4& %

#YFE G0 TO RESTART PROGRANM.*//D

GO 10 54

 FORMAT STATEMENTS FOR
¢ FREE-FLAG/I0T TEST,

g8g1
8§32
8835
884
8265
8L
giz
813
gia
€15

FORMAT(# FREE FLAG 0 OKAY#)
FORMAT(x FREE FLAG 1 OXAY®)
FORMAT(H I0TI OKAYwD
FORMAT(H 1072 OKAYR)
FORMAT(x I0T4 OKAY%)
FORMAT(x FREE FLAG @ BAD¥}
FORMAT(x FREE FLAG ! BADx}
FORMAF( I0TI BADX)
FORMAT(: 1072 BADE)
FORMATC: I0T4 BAD®)

END



FFIO0T PAGE

/MACRO SUBROUTINE FOR LOCUTI 10 TEST
/FREE FLAGS AND PATCHABLE 1071S.

FFIOT

TESTFG

TESTFL

INCHE
FHCH

o TLTLE FFIQT

«GLOBL FFIOQT, DA

B JENTRY POINT,

JMS« LDA JLINK WITH LOCUTL,
JMP T ZJUMP ARGUNEHT LIST,

g /FO1 (IN FCKY), X DENOTES

@ /F62 (THE FLAG BEING TESTED,
@ /FG4 (Y DENOTES THE 107 USEDR
g /Fi) (TO0 TEST 11,3

8 /Fi2

g /Ft4

LAC (DAG: TESTFG) /INITIALIZE
BAC INCI 71BCL,

LAC {~§ /IRITIALIZE

DAC INCRE /INCRI.

@ ZLOOP INDEX.
LAC {3 JINITIALIZATION OF
8 /THE PRECEEDING

I8Z INCI /ARGUNMENTS 10 1.

ISZ INCRI /THIS ALLOYS ASSUNP-

JMP IHCI  /TION OF A PROPERLY
FYORKTNG COMPORENT,
/UBLESS PROVERN
/O0THERVISE,

4
§ZEZTIALIZE TEST INSTRUCTIONS,

7

LAC (T@leg]

DAC 10TFFB

DAC T0G

LAC (DZMk TESTRH
DaC IOTFFA

LAC (DZi= TESTFLY
DAC IQTFFB

/TEST BOTH FREE FLAGS (FFP & FF1) WITH
/ALL THREE PATCHABLE 101S.

J’

I0TFre
IOTFFA

183444 /CLEAR FFB,
183544 /CLEAR FFl,

2 /iSSUE 107,
781541 /7SKIP ON FFD SEI,
7 /6 1F FF@ NOT SET.

1SZ I0TFFA /SET UP FOR HEXT 107,
TP1521 /SKIP OMGFFl SBET.



IGTIFFB O

08

@

LAC
SAD
JMP
152
AND
ADD
DAC
DAG
JMWP

FFIOT

PAGE

/8 IF FF1 NOT SET,
/TOGGLE FLIP=FLOP,

I10TFFG

/TESTCFOR

(701624 /LAST 107,

ot 7
ICTFFB
{7
IOTFFG
I0TFF@
ToG
L0TFFS

JMPx FFIOT
- END

/SET UP FOR NEXT 10T,
/CHANGE THE 10T THaT
£15 ISSUED T0
F701622, AND THEN
/T0 181824,



7
/HWACRO

CONREG

SUBROUTINE CALLED BY LOCUTL TO

/TEST THE CONTROL REGISTER AND READ=IN
fﬁATESa USES MRCRO°9 3!0:«

7

GONRER

T

.TITLE CONREG

- NOGEN /SUPPHRESS MACRO GENERATION

.GLOBL CONREG

+1ODEV 4,5

8 /EHTRY POINT,

SINIT 4,%,CONREG /iNPUT,

LINIT 5,1,CONREG /OUTPUT,

LAC (770898

761647 /CLEAR,LOAD & TRANSFER ALL
F1'S TO CONTROL REGISTER,

702212 /TRANSFER READ-IN GATES,
JYHICK ARE PATCHED T0
/CONTROL RESISTER, BACK
/10 PDP~9,

AND (7790888  /MASK LAST 12 BIIS,

SAD (7788886 /TEST THE RESULT,

JUP T1 /1F 1°S TRANSFERED O,
/CHECK WITH ALL #°S.

DAC RES /SAVE TEST RESULT,

JMP T2 /IF-1°S DON'T TRANSFER,
/CHECK THE BITS MARUALLY.

LAC (8

761647 /CLEAR,LOAD & TRANSFER ALL
72°S TO GONT., RES,

762212 /TRANSFER READ=-IN4GATES.,

AND (774066

S¥a  /TEST THE RESULT,

JUP ALLOK /IF BOTH ©°S AMD 1°5

/TRANSFER OK, TEST COM=-
/PLETE,

CMA  /SET ERROR BITS TG 6.

DAC RES /SAVE TEST RESULT,

LAC (770808  /RELOAD CONTROL

701547 JREGISTER WITH 1°S,
(YRITE 5,2, NOTEP, NOTEPY

JWALT 5

JMRITE 5,2,CONTI,CONTI V

JUAIT 5

JYRITE 5,2,C0812, SONT2Y

JHAIT 5

LYRITE 5,2,CONT3,CONTSV

LYAIT 5

JWRITE 5,2,C0NT4,CONT4V
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CONREG PAGE

JHAIT 5

JWRITE 5,2,CONTS,CONTSY
JMAIT 5

JURITE 5,2,CORTS, CONTSV
JWALT 5

JYRITE 5,2,CONTT, CONTTY
JWAIT 5

JHRITE 5,2,CONTS, CONT@VY
JHAIT 5

JWRITE 5,2,C8RR, CARRV
LWAlT 5

JBEFINE MACROS 70 TEST BITS MANUALLY.

s

<DEFIN BIT,LIT, HOTEA, HOTEAY
LEIC #,B,C, BEXT

LAC RES

AND LIT /MASK ALL BUT ERROR BIT.
SLA

JHP NEXT /JiP OUT OF MACRO,
JWRITE 5,2, HGTEA, NOTEAV

JHAIT 5

JWRITE 5,2, HOTEX, HOTEXV

JHAIT 5

JREAD 4,2, INBUF, 2

LHAIT 4

SJWRITE 5,2,CARR, CARRY /CARRIAGE
LWAIT 5 /RETURN,
LAC IEBUF:2

AND (774868 /MASK LAST 11 BITS,
SAD (414888 /ASCII C,

JMP A /READ~IN GATE TEST,
LWAITE 5,2, BOTER, NOTERV

JWAIT 5

CYRITE 5,%,CARR, CARRY

LWAIT 3

JHP NEXT /JUMP OUT OF MACRO.

- WRITE 5,2, ROTEC, BOTECV

LUAIT 5

ZWRITE 5,2, HOTER, NOTERY

LWALIT 5

JWRITE 5,2, NOTED, NOTEDV

JHAIT 5

JWRITE 5,2, CONTA, CONTAY

LMAIT 5

MRITE 5,2,C0NTB, CONIBV

LMALT 5

+READ 4,2, 1NBUF,4



CO¥RES PAGE

JHALT 4

JYRITE 5,2,CARR, CARRY

JHAIT 5

LAC INBUF+2

AND CTTABBI /MASK

SAD (434086 /ASSII ¢G,

JHP 42

JMP B /WRITE NOTED.

7831627 /ISSUE FREE 10715,

732212 /READ-IN GATE TRANSFER.

761627 /TOGGLE FLIP FLOP,

AND LIT /MASK ALL BUT ERROR BIT,

Sha

4P C /READ-IN ERROR,

LWRITE 5,2, NOTEE, NOTEEV

JWAIT B

~WRITE 5,2,CARR, CARRV

JUAIT 5

JHP NEXT /JNMP QUT OFUMACRO,
by JURITE 5,2, NOTEF, HOTEFV

JWAIT 5

SYRITE 5,2,CARR, CARRY

JHAIT 5

. ENDM

/
/0GALL BIT MACRO TO TEST EACH BIT AND
FOUTPUT ERROR MESSAGES,
¢

JGEN /GENERATE MACROS,

BIT (468089, NOTES, HOTESV,Al B ,$
1, BEXTI

.NOGEN /SUPPRESS MACRO GENERATION
HEXTI BIT (20060886, NOTEL, HOTEI V,A2,82,3
(2, REXT2
NEXT2 BIT (100068, NOTER, NOTE2 V,A3,B3,5
€3, NEXT3
NEXT® BIT (406086,NCTES,NOTES Y, Ad,Ba,$
Ch, HEXTA
HEXTA BIT (20080,NOTE4, NOTEAY, AS,B5,3
£5, HEXTS
NEXTS BIT (16028, NOTES, HOTESY, AG,BE, S
es, BEXTS
BEXTS LWRITE 5,2,CARR, CARRV

JHALT S

JMRITE 5,2, NOTEG, NOTEGY

JHAIT 5

J¥P: CONREG
ALLOE  LWRITE 3,2,0K, 0KV



CONREG PAGE

JWALT 5
JWRITE 5,2, CARR, CARRY
LHBIT 5
JMPk CONREG
/
/170 REGISTERS,
J
RES O /TEST RESULT.
IRBUF  .BLOCK 4 /INPUT BUFFER,
oX OKY/2%1 G00+582; 3 /HEADER,

+ASCLL FCORTROL REGISTER & RE/
SASCIL /AD-LN GATES OHAY,/<15=

Q}ﬁke“m‘:

NOGTEP  NOTEPW/Z24ipB@r582; 8 /HEADER
«ASCET /A PROBLEM EXISTS WITH TH/
2ASCIL /8 FOLLOWING BITS/<}5»

HOTEPVz .~ ROTEP

CONT! CONTI V/2%10680+5B23 @ /HEADER
JASCLIT /1% EXTHER CONTROL REGISI/
~A8CLI FER OR READ-IN/«15>

CORTL V=, -CONTE

CoNIZ CONTZW2x1ap0+502; 9 /HEADER
<ASCII /GATES, AFTER EACH PRINT /
«ASCI] 7QUT CHECK THE/=15~»

CONTZ2 Y=, -CONT2

CONIS COoNTIVW2=1nB3+582; & /HEADER
JASCII /LANP CORRESPONDING T0 TH/
cASCLI /AT BIT, IF IT I8/=i5»

CONTI V=, ~CONTS

GONT4 CONT4U/Z2H10B84+5023 8 FHEADER :
JASCII /LIY TYPE AN R INDICATING/
«ASCIY /7 THAT THE READ~/=i5>

CoNT4aY=z,-CONTA4

COHTS CORTSV/2410B0+5827 8 /HEADER
LASCII /1IN GATE IS IN ERROR, IF /
+ASCIL /ZLANHP NOT LITA<l5>

CORTSW= . ~CONTS

CONTE CONTEV/241n@8+582; B /HMEADER
JASCII 7TYIE C INDICATING ERROR /
+ASCLI /1IN CONIROL/<iG>

CORTE V= ,-CONTS

CONTT CONTTV/Sx1pBE+502; 6 /HEADER
+ASCII /REGISTER AND POSSIBLE ER/
.ASCIT /ROR [W/<ib>

EORTTV:, -CONTY

CORTE  CONTB W21 Be+5482; 8 /HEADER
45011 /REAU~INR BATE./<iS5»

LoRIB Ve ~CONTS



CONREG

WOTEZ NOTEQ VWSx1006+522: B /HEADER
+ASCII /ERROR IN BIT @/<15>

NOTED V= ,~-HOTED

NOTEl NOTEI w2%10R94+502; 6 /HEADER
+ASCII ZERROR 1IN BIT 1/=15»

NOTEL V=, -NOTEI

NOTEZ NOTEZ V/2%16@98+592; & /HEADER
+ASCII /ERROR IN BIT 2/<i5s

NOTEZ V=, =-NOTER

HOTES HNOTE3Y/2%160G0+502: B /HEADER
+ASCII /ERROR IN BIT 3/<15%

NOTE3 V= ,-NOTES

NOTEA NOTE4V/2%1208+5025 0 /HEADER
«ASCII /ERROR IN BIT 4/<i5»

NOTEAV= - NOTEA4

NOTES NOTESV/2%{8088+562: 8 /HEADER
oASCLII 7ERROR IN BIT 5/<i5>

KOTES Vs, -HOTES

BOTEX NOTEXV/2xiG60+582: 6 /HEADER
<ASCII /TYPER OR € = /<1 75>

HOTEXV=,~-BOTEX

CARR CARRV/2%1066+5623 & /HEADER
JASCIT <i5>

CARRV=2,=CARR

BOTER RNOTERW2%1P50+5823 8 /HEADER
+ASCII /READ-IN GATE ERRCOR IN AB/
2ASCII /QVE BIT,#=<i5>

HOTERY=,~NOTER

HOTREC NOTECVW/2x1060+502: 8 /HEADER
+ASCII /CONTROL REGISTER ERROR A/
+ASCII /78D POSSIBLY/<15>

NOTECVY=,~HOTEC

HOTED NOTEDV/2%1066+532s B /HEADER
+ASCII /PATCH A WORKING IOT 10 4/
oASCLL /&K INPUTS OF Af<1S-

ROTEDVe .~ NOTED

CONTA CONTAV/2:1608B+5823 @ /HEADER
<ASCII /FLIP FLOP AND ITS QUIPUI/
+ASCII /7 10 THE ERROR/<15»s

CONTAV=z . ~CONTA

CONTB CONTBV/2*:1088+4+502; 6 /HEADER
<ASCII /BIT IN THE READ=-IN @ATE,/
<ASCIL / THEN TYPE G./f<=15>

CONTIBY= . ~CONTB

NOTEE NOTEEV/2xi@pa+562; ¢ /HEADER
+ASCIY /CONTROL REBISTER ERROR /
~ASCIT /ONLY,/<15>»

HOTEEY=,=NOTEE

PAGE 5
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HOTEF NOTYEFV/2x1808+5023 & /HEADER
+ASCIT /CONTROL REGISTER & READ-/
+ASCILI /1IN GATE ERROR./<15>

NOTEFV=.~NOTEF

NOTEG RNOTEGW/2%18804+582; B /HEADER
«ASCII /N0 FUTHER ERRORS./<}5>

HOTEGVY=,~NOTEG
- ERD



PRECTR

110TA

Ut

BCZ,

11018

PRECTR PAGE

. TITLE PRECIR /MACRO SUBROUTIME
/CALLED BY LOCUTI 70
/TEST PRESET COUNTERS,

.GLOBL PRECTR, ERROR

L10DEY 5

& JENTRY POINT,

LINIT 5,1

LAC (0 /CLEAR CONTROL REG, FOR

761647 /MDAG/ADC TEST; NEXT,

LAC (~113¢  /DECIVAL GAG,

DAC INCR#

LAC (1127 /DECIHAL 59%,
ALS 106 /YIELDS 1127 LN AC 8-,
chi

791546 /fCLEAR & LOAD CTRL,

721821 /ISSUE 10711,

ROP

NOP

101541 /SRIP ON FREE FLAG 8,

JMP 42

S0P oUT)

187 IHCR

JMP I1107A3

JMP SETI /CIR FAILS TO SET Ol
/689 PULSES,

701624 /RESET FLIP FLOP WITH 10T4

LAC INCR  /INCR HASN'T BEEN

TAD (1 /INCREMENTED OWN LAST
JCOURT,

DAC ERRI

SZA

JMP CTRI /CTRI COUNTS VWRONG,
JURITE 3,2, NOTES, HOTEAV /CIR1 O,
JYWAIT 5

LAC (={138 /BEGIN CTR2 TEST.
DAC INCR

LAC (ii127

ALS 18

CHA

181526

781622 /ISSUE 10712,

NOP

NOP

TE1521 /SKIP OB FREE FLAG |,
JUP 42

JHP QU712

I8Z INCR

JHP 11018



PRECTR

JUP SET2
QUTZ 791624 /RESET FLIP FLOP WITH I0T4
LAC INCR
TAD ()
DAC ERR2
SZA
JUP CTR2
JYRITE 5,2, HOTEB, HOTEBV /CTRZ OK.
JWAIT 5
JiPx PRECIR
CTRI  JMSx ERROR
JHP 43
PCi
ERRI #
JMP B2
SETI . WRITE 5,2, NOTEZ, NOTE2 V
JWAIT 5
JuP BC2
CIRZ2  JMSs ERROR
JMP o+3
PC2
ERR2S
JMP% PRECTR
SET2 L YRITE 5,2, NOTE4, NOTEAV
JHAIT 5
JiP# PRECTR
POt i
ez 2
HOTEA NOTEAV/241580+5625 0
JASCII /PRE~SET COUNTER I /
JASCIT /OKAY. /<152
HOTEAVs .- NOTEA
NOTEB NOTEBV/2%1000+502; ¢
~ASCII /PRE~-SET COUNTER 2 /
<ASCIT /OKAY./<i5>
HOTERV= .= NOTEB
ROTEZ  NOTEZ W2x1080+5023 ¢
LASCII /COUNTER § FAILS 10 SEI/
LASCII / AFTER 668 PULSES,./<i5>
HOTE2 Ve .= NOTE2
NOTEA NOTEAV/2%1060+5923 0
LASC1I /COUNTER 20FAILS TO SET/
JASCIL / AFTER 608 PULSES,/<i5>
ﬁﬁTEQV%e%ggfﬁé

PAGE 2
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SUBROUTINE ERROR {ICTR, IERR)
¢ QUTPUT FOR PREGCTR OF LOCUTI, *
¢ NOTE: IERR 1S NEGATIVE,
TCOUNT = &08 + IERR
WRITEC5,1) ICTR, LCOUNT

1 FORMAT(* COUNTER *,1l,% SETS AFIE
FR COUNTING TO %, 13 % %)
RETURN

28D



caonv

< TITLE CONV /SUBROUTINE CALLED
. GLOBL COUNY, . D8 /BY LOCUT! IO
CoRv 5] « JTEST WDAC®S
JMS% DA /ARND ADC'S,
JEP 43
MDAC @
AD0 @
7
JCLEAR CONTROL REGISTER.
LAG (B
TOEI64T

4

ﬁGHOQSE ADC AND HWDAG,

EXDAC  LAGC: NDAG
sab (1
JiP M
SAD (2
JUP B
4B (3
JHP M
SAD {4
JP ¥4
J1P% CORV

GHADE LACE: ADC
SAD (i
JUp 4l
SAD (2
JHP A2
SAD (3
JHP AD
SAD (4
JHP 4
JMPE CONV

/

/THE VARIABLE REG WILL BE USED WITH THE
/CONTROL REGISTER TO PUT LOCUST IR RESET
/AND COMPUTE (USING BIT ) AND T0 CON-
/TROL THE COMMAND SIGNALS FOR THE ADG’S,
JCONTROL REG. B1TIS 1-4 ARE PATCHED T0
FNOR GATES ALORG WTH THE COMPLEMENT OF
/THE R PULSE, THE GATE OUTPUT PROVIDES
/THE COMMAND FOR THE ADC'S WHEN THE COR-
/RESPONDING CONTROL REG., BIT IS 6.

/
/TEST THE ADC"S AND MDAC'S IN PAIRS A8
?DESIGN&TED BY LOCUTI GFROM TIY IRPUT.

PHGE


http:COIVV.DA

o}

3K
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LAS
4] /CLEBR, LOAD, AND TRANSFER
/TG MDAC. °
LAC REG
161647
8 /SKXIP ON ADC FLAG,
JHP L=
o /READ ADC,
AND (777608 /MASK OFF UNUSED
/BI1S.
BLT
LAC {368002 /PUT LOCUST IN RESET.
751647
LAS
SAD ¢
JMP CONVY
JHP CONT

{TIALIZATION OF INSTRUCTIONS,

LAC (783487
DAC NDACI
JMF CKADG
LAC (79352%
DAC MDAC]
JMP CKADC
LAC (783627
paC MDACH
JMP CKADC
LAC (763727
DAC MDACE
JMP CKADC

‘LAC (7083441

DAC ADCSKI
LAC (7183452
DAC ADCRI
LAC (560808
PDAC REGYH
JUMP CONT
LAC (783541
DAC ADCSK!
LAC (703532
DAC ADCR!
LAC (8687006
DAC REG
JWMP CONT
LAC (TB3641
DAC ADCSKI



LAC
DAC
LAC
BDAC
JHP
LAC
DAC
LAC
DAC
LAC
DAC
JHP

couy

(7035652
ADCRI
(120008
REG
CONT
(793741
ADCSKI
(783652
ADCRI
(7406865
REG
GONT

<END
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