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2.2

ARSTRAC

THIS PROGRAM TESTS THE MEMORY EXTENSION AND TIME SHARE CONTROL
LOGIC FOR PROPER OPERATION, THE PROGRAM EXERCISES AND TESTS
ALIL 10T'S ASSOCIATED WITH MEMORY EXTENSION AND TIME SHARE
CONTROL, .

FRAORS ENCOUNTERED DURING RUNNING WILL RESULT IN A PROGRAM
THALTY OR A MJUMP TO SELF", WHICH MAY OcCUR IN ANY FIELD-
nEoENDING ON THE PORTION QF THE TEST EXECUTED, ERRORS MaY
RE IDENTIFIED BY REFERENCING THE PROGRAM LISTING,

REQUIREMINTS

POPR=E COMPUTER WITH THE KMB=E OPTION INSTALLED AND AT LEAST
4¥ nF EXTINDED MEMORY.,

§TONAGE
THE PRAGRAM REQUIRES 4202(8) LOCATIONS OF CORE MEMORY AND
WUST 2ES10E IN FIELD @ ONLY.

O e ma oa T e A v AW e e A e

ANS FOR THE BASIC PDPB8=E MUST HAVE REEN RUN

METHOD

- ar e

TP

RoooAM 1S LOADRED INTO "FIELD @" USING THE STANDARD
ninakY LOACSR TECHNIOUE,

CONTROL $WITCA SETTINGS

.............. -y - ™

SR 9, 1@, AND 11 MUST CONTAIN AN O0CTAL vALUE EQUAL TO THE
VUMAER OF EIXTENDED FIE(NS AVAILABLE, NQTE THAT FIELD ¢
T& NOT INCLUDED,

SRu=0 WILL RESULT IN COMPLETE PROGRAM ExECUTION OF THE MEMORY
45



CSET THE RE

FXTENSION AND TIME SHARE CONTROL,

3R0s1 WILL LOOP THE PROGRAM ON THE MEMORY EXTENSION PORTION
ANA TEST THAT THE TIME SHARE 1S DISABLED,

SR1=1 WILL RESULT IN AN END OF TEST HALT AT LOCATION 1565(8),

STARTING ADDRESS

- - .- -

THE STARTING ADDRESS 1S LOCATION 0292(8),

NPERATER ACTION

P e R

MIMORY EXTENSION AND TTHE SHARE CONTRCL (TIME SHARE ENABLED)

WITH THE PROGRAM IN MEMORY; SET THE SWITCH REGISTER TO goea,

ERESS EXTENDED ADDRESS LOAD,

Ml

GISTER T0 0232 0CTAL,

PRESS ADDHESS LOAD.

BLAST THE OCTAL VALUE oF EXTENDED FIELDS AVAILASLE IN SR9=11,
BRELS 0LEAR AND THEN ConTINUE,

D RUN UNTIL A FAILURE 0CCURS OR UNTIL
PERATOR WITH SRizd, NOTE THAT THE PROGRAM
qquleJ HvTH SR‘ ,_-1

SIGNAL A SUCCESSFUL TEST AT THE COMPLETION

WITW THE PROGRAM IN MEMORY, SET TME SWITCH REGISTER T0 9203,
puy e CMTINOED ADDRESS |OAD,

I7 Thn SWITCH REGISTER TOQ 0220 0CTAL,

BLACT THE OCTAL VALUE OF EXTENDED FIELDS AVAILABLE IN SRo-11,
LACE §Rusi T0 EXECUTE MEMORY EXTENSION ONLY,
PRTSS CLEAR AND THEN CONTINUE,

THE PROGRAM SHOULD HALT AT LOCATION 3651¢8)., THIS Will
.25
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Y
o

YERIFY THAT THE TIME SHARE 1S DISABLED, ALL OTHER_ERRORS
AT THIS TIME WILL BE CONSIDERED AS AN [LLEGAL CONDITION,

PRFSS GONTINUE,

THE PROGRAM SHOULD LOOP UNTIL AN ERROR OCCURS OR UNTIL STOPPED
3Y THE QPERATOR WITH SRi=1,

THE TTY BELL WILL SIGNAL A SUCCESSFULL TEST AT THE END
oF EVERY RPASS,

GrFQﬂTZNG PmOCEDJRE

MEMORY EXTENSION_AND TIME SHARE CONTROL

———————— ---—-v-—-—-—-.,v-_-—q_-g——-—-—--—g

VISUALLY VERIFY THAT THE TiME SHARE DISABLE JUMPER !s "QuT"
ON THE MB37 MODULE AND FOLLOW TWE OPERATOR ACTION IN 4,3,

MEMARY EXTENSION PORTION

VISUALLY VERIFY THAT THE TIME SHARE DISABLE JUMPER 1S "IN
ON THI MG37 MODULE AND FOLLUQW THE OPERATOR ACTION 4,3,

P

ALTEROAND NIUMP TO SELF" ARE USEp T0 iNDICATE ERROR
:MFORMATZOV.

FROOR REcOvE RY

e e Y o Y T e s e e

ALl =300 INCOUNTERED MUST BE CORRECTED BEFORE PROCEEDING
NN 1 THD FROGRAM,

OPERATING RE STRICTIONS

--.._..-._~-~-----—---.__

POF8=E OHLY WITH THE KM8=E QPTION INSTALLED AND AT LEAST 4K
oF EXTENDED MEMQRY.

THE NUMBER OF EXTENDED AVAILABLE FIELDS MUST BE IN Sr9=11,
3



-~

o
s

-3

TF MEMOR
AND 5RE=

IF MEMAR

v EXTENSION ONLY: T

y EXTENSION AND TI

HE TIME SHARE MUST BE DISABLE

ME SHARE CONTROL) THE TIME

SHMARE MUST BT ENABLED AND SREU=Z,

EXFEUTIO

TIONS OF THE TEST M
JAT THZ TIME SHARE

N TIME

- -t

CIN ALL CASES SR1=i MUST BE USED TO STOP PROGRAM,
THE PROGRAM MUST RESIDFE IN FIELD 2 ONLY,

UST BE RUNs 4,3,1 AND 4,3.2,
CAN BE DISABLED AND ENABLED,

D

70

TXECUTION TIME DEPENDS ON THE AMOUNT OF AVAILABLE EXTENDED
EXECUTION TIME FOR 32K APPROXIMATIVELY 3,75 MINUTES,

FIELNS,

THE PRAG

A PHLT™
WD ARY

TeasT onf

RAM EX:RizSE AND T
STON AHD T
ARE DISABLE
IN ﬁ'L AVA
EILITY Ta REF
\ THE ABILITY
>\_, ‘\\D .'H’ /\7
TRMIEIT OIN AL

S, ALL MLUT,
MO LuauLD HTQ
N EFROR CONMDY

‘(\;’ ’&'\'t rRr?ﬂR w

oR MTYPE OUTY BECAU

A "JuMP To SgipM

AND RDF FOR ALL Co

ESTS ALL 10T'S ASSOCIATED WiT
ME SMARE CONTROL; THE ABILITY
Dy THE ARILITY To RUN M"EXECUT
ILABLE r'”'”< WITH THE TIME 3
ERENCE ALL MIMORY FIELDS FRGM
T READ AND WRITE DATA IN AL
ILITY 70 RUN PROGRAM INTERRUP
L FIELOS,

NSRy AND 10T INSTRUCTIANS ARE

AP QUTY, THE PROGRAM WILL TH
ITION DRES ”(le, IN SOME CASE
ONWITVOU CANNQT BE INDICATED

SE THIS WoULD BE ILLEGAL.

1S USED To INDICATE ERRORS,

MBINATIONS 2 TO 7.

TC3T INTERRUPT BUFFER RITS 9=2% WITH Rlp, P! IS £NABLED
AMOD TTY FLAG IS USED FoR INTERRUPTS, DO ALL COMBINATIONS

ooTo 7.

Y

H

TO RUN
e
SHARE
FIELD @

L
TS

L OOPTION DEVELQPES A NEW MoDE OF OPERATION OR

ILLEGAL
N

S
WITH
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g

O

'

£
T

$.3

9,4

9,2

9,10

-y

TEST. 22

- -

DCA 1 AND TAD 1 To ALL AVAILABLE FIELDS, EACH STACK
CONTAIN 1TS DF# IN LOCATION 7290,

TEST
Wit

EST CiF INSTRUCTION. CHECKS THE ABILITY OF A CIF=iON=
0P-JMP AND CIF=1ON=NOPwJMS,

z

Y M
I -

FI1ELD AFTER INTERRUPT AND CHECx INTERRUPT

TF INSTRUCTION FOR TTY FLAG AND SAVE FIELD,
., D0 ALL COMBINATIONS 2 TO 7,

Ty, s
=4

T
§ ™

TESY 10N AND LINK FROM RTF, TEST INTERRUPT INHIBIT BEFORE
51, GET THE FLAGS WITH GTF,

TEST 36

- -

TEST READ AND WRITE DATA IN ALL AVAILABLE EXTENDED FIELDS,

TE8T 07

K ON ALL EXISTENT FIELDS, MAKE SURE ALL
"SSED CORRECTLY,

pORTIn

q"ﬂ(‘”(s A0 %

TEST DF AND IF FROM SAVE FiELD AFTER Pl,USE RTF TO
SET YRR FLAGS AND GTF TO GET THE FLAGS, CHECK INTERRUPT
tuifolt, Do ALL SF COMBINATIONS 8 To 77,

FE6T PROGRAM INTERRUPT IN ALL AVAILABLE EXTENDED FIELDS,

HEE RTF. GTF, ROF, AND RIF FOR CHECK,

£SY INTERRUPT INWIBIT IN ALL AVAILABLE EXTENDED FIELDS,
EST CIF=10N=JMP COMBINATION,

«5n
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9,13

9,14

9.15

12,

——————

TEST SAVE FIELD WITH RMF 10T,

TEST AUTO®INDEX IN ALL AVAILABLE EXTENDED FIELDS,

______

- -

DYNAMIE RMF TEST, TEST ALL SF TO DF TRANSFERS AND SF
TO 1B TRANSFERS,

TEST 14

TEST NON-EXISTENT F1ELDS FOR ALL B'S\ IF 32K PRESENT
RY-PASS TEST,

TEQT 15

L R ]

TEST TIME SHARE IN FIE(D &,

P e )

TEST TIME SHARE IN ALL AVAILABLE EXTENDED FIELDS,

wbn
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1 /PDPB~E, MEMORY EXTENSION AND TIME SHARE CONTROL TEST.
2 / o
3 /COPYRiGHT 1978, DIGITAL EQUIPMENT CORP..MAYNARD.MASS.
4
5 /START'\G ADDRESS 1S 2227,

6
7 /CONSTZNTS

.8 /

9 621 CNF=6204

17 6202 ClF=6282

o1 6044 ROFz6214 nr\r ’

T ¢224  RIF=5224 % OYVANC (}§3\{

P13 5244 RMF 26244 ey o

Y 6234 A18:6234 gTﬂzs r’cc!wm *:sub'e o chango
9 6274 UF=4274

Y V2T Sioease | without notice,

17 6254 SINT=0254

13 £2G4 CINT=6204

19 6197 CAF=6807

27 o KTF=6025

21 GTF=6024

22 10N=6801

23 10F=6032

24 sxow:égm@

25 eR1zs7

25 SPF = 6~~

27 T8F=6541

21 KCC=6032

29 IOF 6322

'.'C ...... 26036 \

3L !3‘-Jg,.

3q /

23 EYs!

34 %20

35

33

32

41 JMp 1 @

42 152 @

43 TFLG

44 NSTKS

45 TRuF

46 TRANS

A7 XAUTO, TAUTO

48 LOOP, 2

a9 NOF, [od

5@ STKS, o

51 3 DAT, O

52 LN NOSTAK, 92

53 pE3a NOFLDr O

54 035 1132 KCAIMr  CAl=1

55 gm3s 1133 KCAT, CAL
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C

O

/BDPS-E,

D2 D U

3

SR WAt

o

Z
1

1
2
3
4
5
3
7
&
9
)
3

MEMORY

an37
paan
an4l
Br42
I
BM44
145
puds
n47
alagensd

2052
ARSI
mpaEd
w55§
pse
es7
Hend
Al
Y
SRR
Fg g

a6

FG6bd

AAT

EXTENSION AND TIME SHARE CONTROL TEST,

7452
6233
6292
1316
SN
GnT
“hya
7777
yaskols
7767
7767
7757
7747
77357
7727
v717
7776
7775
7774

773

7772
7771

KHL T,
KCOF,
KCIF,
XFD,

Khs

K74

K12,

K7777
K7823
K77¢7
K77467
K7757
K7747
K77372
K77271
K7717
K7776
7775,
K7774
K7773
K7772»
K77719
POINT

K78,
K77660

K77 44

XTDF,
XTOF1»
KXFLD
KJMP,
KNTR,
Ked,
JMPZ,
KFLDO
KRTN,
XF1m,
K777%
KAUTD,
XSAV,
XCOUNT,
XT0R,
K522¢
Kizgd,
KZ%77
Keni1i.
K770%:
KAZ22
K224,

HLT
6294
6202
EXFD
1

7

40
7777
7202
7727
7767
7757
7747
7737
7727

7747

7776
7775
7774
7773
7772
7771
Y-

g
7766
775%
7744
7733
7722
7711
7739
STOF
STDF+Y
EXFLD
JMe 1 2
ENTER
20

JMP 1 KFLD®
RTRN
CAG+2
SF18
77780
an7e
2800
7772
Byl
52090
12¢¢
@277
621l
7768
aaez
e

pALLE

Vial

25=N0V=70

2117

PAGE 1-1
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3
~a
[¥r]

PN

N T N e e N
S T

[ESJEAS BN )

i NN NSO N U D N

K-

-

.

Ut

RV R

1

p124
m125
panb
pLe7
P33
GL3L

N

7462
[\Yedade]
glon
N2U3
1Aea
2660
L7
6"""’:‘\-
5535

EEER)

5-F, MEMORY EXTENSiON AND TIME SHARE CONTROL TEST,

K742, 7432
K6302, 6220
K3L20, #1100
PLACE: BEGIN
Kidtez, 4223

TIME, T

KOGC4LT7, 0017
K6DAL, 60724
JMPIR:  JUMP 1 XRET
XRET, RET
XDATA)» QCF2
K3IEag, B3¢¢
K?003r Q803
KEGaL agnl
Kilen, 1392
SRTN., 7745
“3577 3577
K7745, 7745
XXSR4y  XSRZ
XELL, BELL*Y
XBELLy  BELL
TR, TLS
XTRAPY TRAP

ATRAP,  JMp | TIME
Foe, Pras
XDATER, OATER
KeDrL,  COF 19
KDATER, 2525

/TEST 22

PALLA  Vial 25=N0Y=70

/TESY CDF AND RDF, USE CODF TO SET THE DATA
/F12L0 AND RDF TO READ THE DATA FIELD:

/00 ALL COMBINATIONS 2 TO 7,
/

/
BEGINL, LAS
SPA _
JMP I XTRAP
BEGINs CLA CLL

CAF
cur :
TAD KKLT /STORE A HLT IN LOC, 1 AND
DCA 1 /CHECK FOR STRAY INTERRUPT RQST,
10N
/ . .
DF @, COF 09 /0F
ROF ‘
SNA /SHOULD NOT SKIP
Jue DF7
HLT /ERROR, CDF OR RDF FAILED

CLA

12117

PAGE 1=2



/FOPB~E, MuMORY

166
167
168
169

172

171
L o172

173

&

~

P S S
NN

T~ N8
Ul AR P 0 QN T

PSS

Ty 2D

S BEve i e B we NG G R w5 s g =]
EATEUTER N RS )

1
1
1
1
1
1
;“-
'!-
1

hYo 2¥sY

o Gd DN &

G217

7227
a2
a222
n223
ne24
n225
HRCE
np07

nesd

0231
G232

anE?

hd Qv

0234

2235
n236

g
GR35

R R}
R
np42
(1243

EXTENSION AND TIME SHARE CONTROL TEST, PAL10 Vial

5211

195¢
6271
6214
7040
7450
5231
7482
7208
5224

/
DF7,

o
0K4,

Fl,

/
LFe,

CK2,

/
pr3,

JMP

TAD
cor
ROF
CMA
SNA
JMPp
HLT
CLA
JMP

182
JMP

"CLA

DCA

TAD
CcOF
ROP
CMA
SNA
JMp
HLT
CLA
JMP

TAé
enF
RDP
CMA
SN
JHP

LT
CLA
JMp
152
JMp
oLA
DCA

TAD
cOF
ROF
CMA
SNA
JMP
HLT
CLA
JMP

OF@

K77@7
70

0K3

OF7
LooP
OF ¢
Loer

K7767
192

OF2

oFy

K7757
2¢

0Kz

DF2

Loop
OF4

Loor

K7747
38

DF 4

DF3

25=N0V=70
/REPEAT

/7797
/0F 7

/AC =0
/SHOULD NOT SKIP

/COF OR RDF FAILED

/CHECK DONE

/L.00P COUNTER

/7767
/DF 32
/7AC=0

/CDFL OR RDF FAILED

/7757
/DF2

/AC=0

/COF 2 OR ROF FAILED

/DONE 1F SKP

77747
/DF 3

/AC=2

/COF 3 OR RDF FAILED

12147
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/PLPE-E,

221
222
223
224

225

GO N D FO N

PR RV N CN

1OINS PO AT A DD N

275

= 2
R R RE RN

MEMORY

n274
ae75
n076

~1

= R
I DB D NN
I 0

S

o}

(o)
F-S
Ul

N N Ny =

CXTENSION AND TIME SHARE CONTROL TEST, PAL1D visd

1@54

6241
6214
7040
2454
5335
1402
7259
Bz74

Y2
(A% BRe»]
Lo % §
N ~3

Y =3
RERERATE b R RS
£ X

[ RS A

S
N YT BN R ~f 3

R

5
7
7
£
=

oF 4, TAD
cor
RDF
CMA
SNA
JMp
HLT
CLA
JHP
/o
oK3, 187
' JMP

CLA
DCA

/o

DF5, TAD
ojala
b
CMA
SNA
JMp
HLT
CLA
JMp

DF6, TAD
cor
ROF
CHA
SNA
JMP

HLT
CLA
JMP

/o

0Ké, 182
JMP
SKON
HLT

/
/TEST 21

K7737
42

OK3

DF 4
LOOP
DF3

LOOP

K7727
50

OFé6

OF5

K77L7
69

OK4

DF6

Loop
DFE

/7737
/DF 4

/AC=0

/CDF 4 QR RODF FAILED

/DONE IF SKP

17727
/CF5

/AC:Q

/CDF 5 OR ROF FAILED,

/7747
/0F &

/AC=9

/COF 6 OR ROF FAILED

/DONE IF SKP

/SKP IF 10N
/1S 10N STILL ON

/NOw TEST INTERRUPT BUFFER (1B) BITS 9nLl WITH
/R1B, Pl 18 ENABLED, TELEPRINTER FLAG IS

/USED FOR INTERRUPT, DO ALL COMBINATIONS @ TO 7,
/

cor
TAD
DCA
DCA
TSF
M8

182, 10N

22
wMP 1O
1
Loop

1 XTFLG

/DF2
/IMP1B=MP 1 @
/CLLI=gMP 1 B

/TEST TTY FLAG
/SET FLAG

ZENABLE P1

12117
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el
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T3
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/POPB=E, MEMORY

276

277
278
279

200

281
232
233
204
225
286
237
228
2a9
enit
29l
292
293
204
295
296
297

X

1y

5
6
oy
07
3
?
7

L O G T AN T
FNR Y AR N}

1
1
1
1
1
1
i
1

(ST R

EASIRAS B Br g
PO MO NS SN

7346
aza7
AL
2RS1
nAs2
7E33

T Ty m o T ™
R PR O S
~> G

sa o

SIS
LSS AN 41 )

NN NS e
=

2
2
O

EXTENSION AND TIME SHARE CONTRO{ TEST, PALL1Z  visi

7209
6234
7450
5354
7492
5345

6211
[Jaroh
7260
5214
7458
5364
74012
3354

1057
6He34
7543
7453
372

/
184,

0K5,

2402

/.
183,

CLA
RIB
SNA
JMP 183
HLT
JMP 1BR

COF 12
10N
CLA
ROF
SNA
JMP %3
HLT

_JMp 181

TAD K7776

RIB

CMA

SNA

JMP OK5

HLT

Jip 1B1
[52 LOOP
M 187

JMP T ey
1B2n2

CLA
DCA LOOP

COF 28
10N
CLA
ROF
SNA
JMP  +3
HLT
JMP 1B2

TAD K7775
RIR

CMA

SNA

JMp 1B3
HLT

JMp 1B2

coF 3P
10N
cLA
ROF
SNA

25=N0V=70
/READ SF

/R1B FAILED

/DF 4

/DF SHOULD BE % AFTER A P!

/0F NOT CLEARED, CR NO PI

/READ SF
/AC=0

/RIB OR SF FAILED
/DONE IF SKP

/0F 2
/SHOULD BE @ AFTER PI

/DF NOT CLEARED, OR NO P}

/AC=7777
/20

/R18 OR SF FAILED
/0F3

/0F SHOULD BE CLEARED

12117
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/PDPS-E, MuMORY EXTENSION AND TIME SHARE CONTROL TEST. PALLE  viel  25-NOV=70 12147  PAGE 1=6

331 p4R6 52331 JMP 4 #3
332 @427 7492 HLT /0F NOT CLEARED
38 7437 5221 JMP B3
334 / j
330 a3y 1764 TAD X7774
336 @es? 6234 RIB /AC=7777
337 na3T 74N CMA /7AC=0
338 BaZ4 V4SH SNA
239 BLTE BRAN . JMP 0OKé
a0 8436 7402 : HLT /R1B OR SF FAILED
41 Ney7 5221 . JMP 183
247 /-
343 2443 2027 0K6, Isz Loop /DONE IF S§%P
344 gadat 3292 JHMP 1B2
45 /
346 p442 7200 . CLA
347 padl 3427 pDCA LOCP
348 /
349 pant 184, COF 48 /DF 3
350 R 10N
35L 0a4h cLa
257 aAT ROF /DF MUST BE Q%2 AFTER A P}
354 b SNA /ERROR IF SKIP
354 PEAIRE JHP 443
fa52 AU HLT /DF NOT 0 AFTER P}
A58 5244 JMR B4
/
TAD K7773 /AC=7773
RIB. /AC=7777
CMA /AC=4
SNA
JMP 1B5 .
HLT /RIB OR SF FAILED
JMP 1B4
/
185, Cor 59 /0F5
ION
; s CLA
37% ftagn ROF /0F SHOULD=229
372 wand SNA
273 Gy JHP 4 *3
374 HATY ST /0F NQOT @ AFTER P!
I a7z JMP 1B5
374 /
377 pavd 1063 TAD K7772 /AC = 7772
174 gav74 6234 R1B /NG = 7777
379 0475 7449 CHA /AC = 02g2
339 N4a76 7450 SNA
Ial 3477 B5I92 JMP OK7
107 annd 7492 HLT /R1B OR SF FAILED
384 PR3L 5263 JMe 1B5
354 /
385 png2 2027 0K7, 182 LOOP /DONE IF @ AND SKIP



/POPB-E, MEMORY EXTENSION AND TIME SHARE CONTROL TEST, PAL1E Vaad 25aN0Y»70 12117 .PAGE i=7

h 336 Ysn3 5244 JMP 1B4
SR /
) 388 a%584 7200 CLA
’ 389 #4505 3027 0Ca LOOP i
390 /
& 391 as36 6261 [B6, COF 68 /DF6
392 0507 64aY 10N
299 2518 7240 CLA
£ 394 6511 6214 ROF /DF MUST=D AFTER P!
L3908 P12 745 SNA
396 513 5316 JMP L #3
2 397 pE1d 7802 : HLT /DF NOT @ AFTER P!
398 g515 5346 JMP ]B6
399
@ 494 / '
471 fBL6 1064 . ‘TAD K7771 /77714
ap2 517 6234 RIB /AC=7777
b 403 a5290 7744 CMA
44 7521 7451 SNA
440 A522 5325 JMP 1B7
3 406 #3523 7462 - HLT /RIB OR SF FAILED
4/ 2504 5376 JMP 18B6
and /
%) 499 6274, 187, COF 70 " /DFP 7
a4y 69, TON
41l 72ud claA
& 442 6244 ROF /DF MUST = @ AFTER P!
“1..5 74 * SN/\
ays 5333 JUMP 4 #3
i 415 v HLT /DF NOT
610 ; JMP 1B7
447/ /
o 413 TAD K7778
419 RIR /AC=27777
apY CHMA
€ 421 SNA
~ 422 JMP 0K8
425 HLT /R1B OR SF FAILED
& 424 JMP 187
425 /
429
&3 az/ 0K8, 1S2 LOOP /DONE ]F SKP
428 Jup 1Bé
429 JHMP T gl /NEW PAGE
o 430 600
nZL
437
o 4338 bun a600
434 /TEST @2 .
439 /NOw TEST DCA ! AND TAD 1 To ALL STACKS, NUMBER OF
] 436 . /EXTENDED STACKS .SHOULD BE IN SR9 TO 11, EACH STACK WILL
azg ' /CONTAIN ITS DF# IN LOCATION 7202,
43 / :
O 439 0600 3227 DCA L00P

449 M6E1L 4423 DCALI,  JMS 1 XSTKS /READ SR 9niy



>
)
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<

/POFB3-E,

441
442
443
44?
445
446
Iy
448
449
459
A5

P -

452

BN .Y

Ta D
AFY A AT W AT
AN G

MEMORY

1602
0603
A6na
n6es
Heuh
Ben7
2619

=z
S

[p]
N

fe

3
o O
R RS N A N A N |
v

(SRR
TN >

LeAd
sead
16a%
06H4n
LENT

EXTENSION AND TIME SHARE CONTROL TEST, PALLD vial 25~N0Ve70 12147
7934 1AC
3039 DCA NOF /0F NUMBER = 1 TO START
1067 TAD KCOF /62834
1045 TAD KLO ‘ i
3207 DCA +*} /OF D204 TO START WITH
6294 DFLD, CcOF 0@ /WILL BE INCREMENTED
17234 TAD NOF /DF#
3447 0CA | K7¢20 /RPUT IN 708¢ OF STACK
PAZY 152 STKS /ALL STACKS WHEN @
7459 SKp
5227 JMP TAD! /TEST TAD I
5643 TAD K10
1287 TAD DFLD /INCR. COF 0T
3227 DCA DFLD
2036 1SZ NOF
3247 "JMp DFLD
/
4423 TADI, JMs T XSTKS /SR9=11 AGAIN
YT 1AC
33 DCA NODF /DF#=) AGAIN
1140 TAD KCODF /6201
1645 TAD Ki¥
NCA 41
TFLD, COF B¥
TAD ] K70p¢ /AC=DF CONTENTS NOW
DCA DAT /SAVE TEMP
TAD DAT
ClA /2'S COMP
TAD NOF /BETTER BE EQUAL
SZA CLA
JMP CAA~1 /ERROR PATH
182 STKS /ALL WHEN @
JMP w4
152 LOCPp /DONE WHEN 2
JMP DCA]
JMP [BSF /NEXT TEST
TAD K14
TAD TFLD /COF 10T + 12
DCA TFLD
I1S2 NDF
JMP TFLD
/
Lidz TAD DAT /DATA AS READ
7452 CAA, HLT /AC=DATA READ
7RG CLA
5239 JMP TELD
/TEST 23

/CIF TEST, CHECKS THE ABILITY OF A CIF=ION=NOP~JMP OR
/CIF=]10N=NOP~JMS SEQUENCE TO 00 THE FOLLOWING!

/1
/2,
/3
/4,

CIF ENASLE MB TQ [B TRANSFER,

INHIBIT INTERRUPT TILL JMP OR JMS EXECUTED,
INTERRUPT AFTER JMP OR JUMS EXECUTED, '
JMP OR JMS ENABLES [B TO IF TRANSFER,

PAGE 4~8



Y
Fi 2
R

/PDP8-E,
490
49/
498
499
550
5oL
504
593
504

it
o

RS BRG]

5

(e TRY S L e TR SR NV

LIV g

1o g Q) U1 ATAR A
F

547
R4
549
559

Y

J
i

I {.;‘;ORY

656
n6s7
p66ED
661
2662
2663
GAaH4

2725
CA726
0727
n73n
7R
a7x2

EXTENSION AND TIME SHARE CONTROL TEST,

6201
18243
Jipd
1352
3NG2
1424
2193

4202

6971
7o
5327
7402
6234
”"1

74
1353

AV I %

PALLD Vasd 25-N0V=70 12147

/5, INTERRUPT ENABLES IF TO SF TRANSFER,

/SET Up FOR CIF=10N=NOP=-JMP CHECK,

18SF, cor
TAD
DCA
TAD
DCA
TAD
CCA

/

2v
1SZ¢
b}
KNOP
2
JMP1D
3

/SET LOCS 1=2 TQ [SZ 2, |
/JMP 1 0 RESPECTIVELY,

/NOW STORE HALTS IN 001, CIFJYMP+],
/AND ClFJMS+1 OF ALL EXTENDED FIELDS,
/

JMS

‘TAD

TAD

) OCh
HLTS, CoF
TAD

oCA

TAD

nca

TAD

CA

182

SKe

JMP

TAD

NP

ool

TSF

JMs

DCA

AGAINL, TAD
. DCA

DCA

~JMS
CIFJPL, TAD
TAQ

DCA

TAD

TAD

_ DCA
CI1FJMP, CIF

10N
NOP
JMP
HLT
Rlg
ClA
TAD

I

=

XSTKS
KCOF
Kig
Wl
17
KRl T
K
KHLT
CAB
KHLT
CAC
STKS

43
HLTS
HLTS=2
22

XTFLG
Loar
KCIF
CIFJUMP
CIFCK
XSTKS
CIFJMP
K14
CIFJMP
CIFCK
KLd
CIFCK
20

v+l

CIFCK

/ENSURE TTO FLAG SET,

/SZT COUNTER FOR 4896 PASSESY
/INITIALLIZE TO CIF @@,

FINITIALIZE I.F, CHECK T0 2,
/READ SR9-11,

/MODIFIED TO CURRENT FIELD
/UNDER TEST,

/ERRORYy No P! OR INHIBIT B!,

PAGE 4=9



o

O,

£y
B

3

/POPB~E,
551

552
553
554

JT AU W
(SIS O] W) LS 7]
o RNV IR Ne J vi!

5
2

L2 NS I N

3300

VHOM R AR OO
Lo e i)

D
furs

)
Band

FYORY

n733
n734

n735 .

7736
0737
w744
n741
n7a2
7743

r744
1745
YL
747
759
n7sL
752
n753
754
2755

EXTENSION AND TIME SHARE CONTROL TEST,.

7650
5344
1353
7110
7812
6234
7482
7240

e
5323

2031
5315
2727
5311

5751

o
e

5724

azn

CAD,

KNOP,
CIFCK:
CAB,
CAC,

#i2a0

1BS7 1.

T AGAINZ,

ClFJsL,

CIFUMS,

SNA CLA

JMP CAD+3
TAD CIFCK
CLI. RAR

RTR

RIS

MLT

cLA

JMP CIFJUMP
152 STKS

JMp CIFJPL
182 Loop

JMp AGAINL

JMR 1 ot d

"1BSFY

NOP
g .
ClFJMP#y
CIFUMS*L

CLA

cor 0z

TSP

JMs 1 XTFLG
DCA Loer
TAD KOIF
DCA CIFUMS
DCA CIFCKY,
JMS 1 XSTKS
TAD CIFJms
TAD K18
DCA CIFJMS
TAD CIFCKL
TAD ®Kia
DCA CIFCKL
ClF 2o

10N

NOP .

JM5 v+l

g v

HLT

RIB

ClA

TAD CIFCKL
SNA CLA

JMPp CAE#3
TAN CIFCKY
CLi’ RAR

RTR

RIg

patie

. /ERROR/,

/FATLED
F1E, ]
/ACo-11
/DONE?
/NO, DO
/4396 T
/NG, D
/YES,

ZENSURE

/SET Up
/INIT

ZINIT
/READ S

/MODIFY

/ZUNDER

/ERROR',

Vial 25aN0V=78

1,8, 70 ! F, TRANSFER
AFTER CIF=JMP, BAD_

N AC6-8, GOOD I,F, IN

. REPEAT UPON CONTINUE,

NEXT FLELD
IMES?

0 T1 ALL AGAIN,
GO TEST ClFrJUMS,

TTO FLAG SET,

FOR 4296 PASSES,
To CIF 2@,

1.F, CHECK T0 8
R9"11n

ED 0 CURRENT FIELD

NO P! OR INHIBIT PI,



8-F, MFMNRY FXTENSTON AND TIME SHARE CONTROI' TEST, pALls  Viat 25=NOV=-70 12117
26 Ta3e 7402 CAE, HLT JERRORY  1VBV TO ILUF, TRANSFER
n7 Tax7  Faem CLA . JEATIED AFTER CIF-JuS, BAD
3 94y 5217 JMP 1FJMS /1 FV IN AC6-8, GOOD IVF.
609 - . ) . JIN pCP=11 REPEA* UPON CONTINUP
613 Tmal 5331 157 STKS /DONE?
611 10142 5241 Jme CIFJSL /N0, DO NEXT FrELDV
612 1063 R0R7 187 LooP - 74€96 TIMES?
513 Tpas 5245 dMp AGAINZ /NBY DO IT ALL AGAIN,
614 TerT 5647 L JMP I xGTFL /YES, G0 ON TO NEXT TEST
51 Tpan piea CIFcKi. 8
6156 Tma7 2271 XGTFis GTF1
617 )
619 /.
519 /TEST 12
620 /TEST 'UTERQUPT JINHIBIT
621 /FRAM PACH FIE REFER TO HPADING TITLED "EXTENDED

’IrtD TFST R"UTIN“"J THis ROUTINE 1§ PLACFD TN
/EANY T"cTFD FIFLD AT TRE AnhR”SqFS hPrCrF}ED. THE
/’V“TCATFO FRROR HALTS witl =g IM THE FXTENDFD

~Ir|D Frg S('O\J). TO RECAVER, n\uv 1F‘IrLD w'lL
/00N‘A'h_TH— ?OUTINE AT ANY NNE TTME OTHER F;ELDS
AN OONTAIN AI!O'S. .HF ROUTYMF 18 ?FOLAC€U wyTH
JUAL'TS AFTFD CO\‘PLE""ION THF qum\q OF TRF FiFLD
/E%TCH.WG “0 CONTAIN TWE RaUTINF ARF SET T0 £062¢
/STFAREHANR

—41

~p
2t

(P FiEI'DS Tp TEST, POINTERS. ETC.

NN NN

ur

'
nME,

"

I XsT«s /REAN SRoO-11
K”D /6231

X=X

cLA
=4
aTKQ
TRMF &3

[ R A7 W W Ti0 Lie Lo Lhe W S TR Ve Low SLa0N

Vi et 1Ti>1 e B {124 Fi-d 310 -
[~
=

XML NI >TI0

/VOW PUT A HLT IN EACH FIELD IN THE SAME
/LOCATION AS CAl, BELOW,

6 /

6)7 1078 4423 JMS 1 XSTKS /READ SR 9=11
658 1271 §04n TAD KCDF

659 1372 1045 TAD KA@

567 1173 3274 DCA \#+1



W

0.

oy
ol

o
.

O

/PDPI~E,

681

662
663
664
665
666
647
668
689
6572
671
672
673
674
575
)ZA
677
673
579
522
63
682
683
b4
ZE
606
s’
5ad
£a?
Lot
sl
£92
603
504
£35
598
497
658
L9
709
7ol
7072
Tud
Fod
755
766
7@7
748

7%9

749
711
712

714
745

MPMORY

-

agargerf g
B i TS S 3
R RO S 2]

gl
PRGN

VN R A D NI N
SN R

PG N SGRNY
- o
R
oo

PO
~3 G

DA A
P e G S N )

NO Ul A M

At
Y

NI D
T fad IO Fe

TSI TG TS SIS TR B
&

[ SO

S
A~y

Topw
1‘”i
e

1?”6
{004
io05
?~v«
1007
.91q
1911
1”1¢
1?1u

EXTENSION AND TIME SHARE CONTROL TEST, PAL1z  vial 252N0Va70

6201
1436
3227
1037
-14q7

50134

7410
5346
1274
5272

6261

7 £

YRR
-

5327

Af
N
2
22

U1 s
-~

50 s 09
0N o

O

s S SR R KSR AR S
NI RS D

DN

E SR

6234
6292
4221
486

CHDF, COF
TAD
OCA
|AD
DCA
187
SKp
JMP
TAD
Jmp

COF

STRMF, TSF
JMR
TAD
ocA
TAD
DCi
JMS
TAD
Tan
DCi
TAD
.A

/ENTFR HERE

#1200

/ B -

ENTERY RFF
SNA
Jmp
HLT
cLa
JMp
clr
RMF
R18
ClF
coF
TAD

Y
KCAT
Loop
KHLT

1 LooP
STKS

a3
CHDF
CRDF=2

2e

1 XTFLG
K77¢7
L20n
POINT
K75 -

1 X8TKS
KOOFP
Kig
STDF
KCIF
KLz
STOF 4
STOF+4
1 XFD

I XRANS
12

17
o*l

STOF

/KCAT = ADDRESS OF CAl.
/SAVE TEMPORARILY
JKHLT ® 7402 (HLT)

/DONE ALL STACKS WHEN SKIP

/CHECK TTY FLAG
/G0 SET 1T

/POINTER FOR_K7700 TO K7766
/READ SR 9-11

/6221

/17

/6202
/10

/PUT TEST ROUTINE INTO FIELD X
/FIELD 1 T0 START WITH

/SHOULD ENTER VXTENDED FIELD
/AFTER THIS UMP, HLT IF NOT

/ERRORY Pi FAILED
/CLACY = CULILVB,)
/REPFAT SAME TEST),

AFTER P1 FRaM EXTENDED BANK

V4

I xtor
10

07
o)
1 K73

/DF SHOULD Bf @0
/ERROR 1F SXIP
/CHECK C(SF)
/AC=CLOF)

/REPEAT TEST
/SET 1,B. T0 FIELD 1
/1.8, NOW EQUAL TO SF
/REAC IB



3

9

£

23
(e

o
3

o

/PDPB-E, MFMORY

716
717
718
719

SENSIAC ]
(s}

B ST S NS I ISRV SN N & K N2 I

Ia
S CXEN A

DD

NN

*a

T A D

PN
[ESIPEEE s BEFe JEa R RN Ss SV}

(R A AN LIRS
R IR B s NS NS 1]

i

Loy oT i
A A

R R R T PSSR VR TN SN SN SN SN R RN BN I BRI BRI N

AN

=

0D N O S GEN N0 O

1014 Fr40 - CMA
1915 7632 SNA CLA
1216 5226 JMP CKPC
1217 6244 RMF
1027 6234 RIS
1925 7402 HLT
1722 7200 CLA
1223 6291 Cor o0
1004 5242 clr 29
1225 5476 JMP 1 XTDF
.
1225 1336 CKPC, TAD KCAI
1027 T8 1AC
1200 704 CIA
1271 1R7Y . ‘TAD @
12322 7450 SNA CLA
1233 5247 JMP,+5
1024 448y TAD 2
1235 7402 HLT
1226 7204 CLA
1937 5476 JMP 1 XTODF
/
/SETUP FOR NEXT FIELD
/
1$2 STKS
JMp ,+3
182 LOOP
JMR T 2
JMP 1 XFIB
STAMF*4

/

EXTENSTON AND TIME SHARE CONTROL TEST,

pALle  vied 25=N0V=70 12117

/ERROR If SKIP

/ERROR RMF AND P! WORKED, BUT
/148, NOT CORRECT AFTER RMF,
/AC=C(1IB)

/BACKUP A PAGE AND REPEAT

/KCAI=ADDRESS OF CAl
/MAKE CAl#d

/COMPARE TO ci)
/SHoULD NOT SKIP
/ALL OK SETUP FOR NEXT FIELD

/ERROR, ALL WORKED. BUT

/C(PE) WAS NOT=To CAl+1

/AFTER PI IN EXTENDED

/FIELD, CLAC)IECLO) +FO,

/CHECK FOR P! NOT INWIBITED,

/0R AUTO-INDEX REG,

/12 FAILING IN THE EXTENDED FIELD,

/BACKUP AND REPEAT

/DONE ALL IF SKIP

/DONE LOOPING IF SKIP
/REPEAT ALL AGAIN
/EXIT TO NEXT TEST
/BACK TO LAST PAGE

C/SET LAST TESTED FIELD 70 ALL 2'S AND PUT A
/HLT IN RESPECTIVE ADDRESS 07 CAl

/
1245 7245 CLA CMA
1047 3rg BCi 10
Tpsn 147 TAD I XTOF
1051 3252 DCA o*4
1552 6211 cor 12
1953 5ALE 0Ch 1 19
10H4 0L TAG 10
1085 7544 CMA
1256 7640 SZA CLA
1957 ©253 JMp =4
1260 6201, COF 00
1961 1475 TAD 1 XTOF

/CDF X2 AT STOF
/FL TO START WITH

/CLEARD IF SKklP

/COF XB AT STOF

PAGE 1213
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/PDPB-E, MPMORY

771
772
773
774

775

775
777
778
779
727
73t
73e
7873
784
785
786
787
788
7389
704
794
7722
793
794
705

-1
720

10462
1263
1?64
1265

266

SISV
PN

[T I i O e |
- GENY Y T

TONHININIIN NN
2]

JES TGN
AR B S S ) RN
2N s

2

-

1302
1303

g

PRSI Gy O
=

A A
B e

BV RS

EXTENSTON AND TIME SHARE CONTROL TEST., PAlLlg  vi4l
DCR %1
COF 19
TAG KHLT /27482 (WLT) N
DCA 1 KCAI /KCAT=ADDRESS OF CAl
cCDF 00 /RESTORE DF

7230
3503
5420

7GR

/
/INCREMENT _CDF AND CIF 1OT'S AT STOF, STDF+1
/70 NEXT FIigLDy

/

I XtoF /CDF X@ AT STDF
K12

! XTOF
1 XTDF4
K19

] XTOFYL
1 XTDFY
DCA EXFD
15% K78

JMS TRANS
JMP 1 XTOF

/CIF X8 AT ST0F

o R TR Tl )
aA» Q> x>

—
=
thw B be Viw1h o3 b} fwe }

/PUT ROUTINE IN NEW FIELD
/TEST NEW FIELD

JEXTENDED FIELD TEST ROUTINE
/

/THE FoLLUOWING INSTRUCTTONS ARE PLACED IN

/EACH EXTENDED FIELD TESTED, THE NUMBERS IN THE
/COMMENTS FIELD CORRESPAND TO THE
/MEMORY LOCATIONS IN THE TESTED rFIELLD, LUOCATIONS
/% THRY 11 ARE USED FQR AN ERROR RAUTINE

/IN CASE FIELD @ IS NOT ENTERED AFTER AN
/INTFRRUPT, THE EXTENDER FIZLD SHOULD BE

/ENTERED AT LOCATION CAT=1 w4ICH CORRESPONDS

/T0 cATaLl IN FIELD 6.

/
/EXTENDED FIELD INSTRUCT!ONS!
/
EXFLOY O /0
TAb e /1 . o
SNA /1P LOC, @ NOT =0 P! DIDNtT
, /ENTER FIELD @
JMP 5 /3
HLT /4, INTERRURTED TO THIS FIELD

/INSTEAN OF FIELD 2,ClAC)=C(Q)
/WHICH SHOULD BE CAle¢d )
/17 NOT, CHMECK LoC, 7777,1F
/MUST = 5412 (JMp 1 120,

-

CLA /5
DCR & /6

JMp 1 20 /7, C(28) =CA}
MLT /19, THE JMP I 12 AT LOC,

/7777 WAS NOT EXECUTED,
/OR INTERRUPT FAILED. IF
/NO INTERRUPT, LOCATION 42
/MOW CONTAINS @ INSTEAD
/OF ADDRESS CAl.

25=N0Ve70

{2117

PAGE i=14
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/PDPB-E, MRMORY

826
627
823
829
332
531
832
. 833
834
¢ 835
836
337
538
239
842
£41

a4
543
844
545
P
347

B3 AR ¥ 5 o s B RO T ]
NN N N N G €
TC. YL RO

o

[eail 0 254
~N N
fH N

gy

1313
1314

EXTENSION ANp TIME SHARE CONTROL TEST, PALL8  vial
5397 JMP ,=4 /11, REPEAT IN THIS FIELD
1133 CAd /12, AUTO~INDEXS TO CAl+q
ZIN F 2 1F THE UMpP 1 42
) /WORKS ,
/L0cSy 13 TO 47 ARE ALL 9'S
/ .
1133 cAi /20, EQUALS CA! IN FB,
/. . - .
/1.0CS: 21 T0 CAI=2 ARE ALL 2°'S
/- ) _ i
6212 EXFD, CIF 19 /FIELD 1 TO START WITH
PYE] ' 10N /L0C, CAl, SEE SYMBOL TABLE
/F0R CAT,
/L0CSy CAl+l TO 7776 ARE ALL €'S
/
5442 "UMP 1 42 /7777, P1 SHOULD OCCUR,

Lol 4N

[RS8 Uk IE S K SN L LF (U
Car i : VNI
~&

hv
TN

e R 2
R A
SR G

/AFTER THIS INSTRUCTION,

/T0 FIELD 2,

25-NOV=70 {2117

/ . - .
/ROUTINE To TRANSFER TEST RQUTINE TO PROPER FIELD
/

TRANS: O
TAD KJMP
DCA 2%
TAD KNTR
NCA 2
TAD KXFLD
DCA 12
oCa 1l
TAD K7766
DCA €
TAD 1 XTOF
DCA !*3
coF 29
TAD 1 42
TRFLD» CDF 17
DCA 1 11
1S% ¢
JMP =5
TAD TRFLD
DCA ,+3
cof 29
TAD 1 &
cor 3§
OCA |
COF ¥
TAD T
DCA
TAD |
COF ¥
DCA I KCAIM
v ,
T

sk JupEgMp 1 2
JIN FIELD @
/KNTR = L0C, ENTER
/0F FIELD 2
/¥XFLD = LOC, EXFLD

/1710 DECIMAL
/SAVE ) ,
/CDF X8 IN STDF

/FL TO START WITH

2
K2y /YT &

>
=

IN LOC, 22

/PUT CIF X2 IN CAl=l
COF
TAD

/PUT IN EXTENDED FIELO
/DONE LOCS 1 TO 12 F SKIP

PAGE 1=15



£y
K

7~
s

LA

/POFG-E,

Ngl
58<
§53
d"‘} .
5a>
658
83/
489
gay
“hua
491
vOy
599
893
392
$0

$27
yed
Q 2 sl
g2d
Voo
TR
G2/
ygé
W I
UR¥]
SRS
PYA <
&60
93“
¥

MEMQRY

1361
1362
1369
1364

1422
1428
1424
1425
1426

EXTENSION AND TIME SHARE CONTROL TEST,

3303

[

5o
RS SO R T PR R SR L o

F2S
>
[

OCA ,*2

TAD 1 %0
COF 10

DCA 17KCA]
CDF W

TAD TRFLD
DCA 42

TAD 1 i
COF 1¥

DCA | K7777
COF e

Jip 17TTRANS

%1400
/
/TEST 1%

/TEST SF WITH AN RMF 10T,
/WHICH, THE OF AND [B KEGISTEKS ARE StT TO FIELD 1,

PALLE V14l

/10N TO LOC, CAl

/PUT JMP 1 42 IN 7777
/EXIT

/THE SF SHQULU CONTAIN FIELD %, THE TEST

/THEN MAKES SURE THE 1B

1S CLEARED, THLN SET BY IBSUING AN RMF,

/ELLLUQLD “Y AU P I K7998, 1F THE I8 IS C'EANED’
/1F THE IB AND SF ARE INCLUS IVL OR'D, THE JMP GOES ”O 7£MW IN FIELD 1

/A HALT OLCUmS THERE, KESTART

512 TIMES,

5F18,  TSF
JHS 1 XTFLG
TAD K74¥0Y
pea LOGOP
COF 1y

TAD KHLT
DCA 1 K7uLE
CUF wp

TAD Jfir2
0CA | K78ue

TAD K
DCA 1
TAD K
DEA 2

/
/BEGIN TEST

/
10N
NQPR
CAG, HLT
JMP SF 1B
/
/RETURN HERE AFTER Pl
/
cLA
CUF ¥
CLF 10
RMF
JMP 1 K708

/SEE IF FLAG 1S SET,
/38T lT
/7vRY

/DE=F1ELD §

IHLT

/7009y FIELD JEHLT
/0F =0
/URPREYMP T KFL,
/70y FIELD =
/RFLOYEL0C, RI
ITKGMPEJMP | 2

MP 1 KFLO®

/KRTNSL,0C, CAG#2

/ENABLE P]

/ERROR NO PI
/REPEAT TEST

/DF=FIELDY
/1B=F1ELDY
/18 SHOYLD=F 4,00
/1F SHOULD=FIELD®

25=NOY~70

AN INTERRUPT IN FIELD ¥ IS CREATED,

FROM 14¥ AFTER AN ERRJR,

12117

AFTER

PAGE 1°18

WMP GOES TO 7094 IN FIELD ¢,
AND
TRE TEST IS LOOPED

ooy

A=

7
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942
941
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JRCIRY
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EITINICNSNTONUNI24

INUA 4G

POIGIT L

SEPRSE ARG RSN AP

I

RS R

I N

[ESERY SN ¢ T3 NN N

JTINICISACH» NI DNEFIEINICT S TONANISC DR FIT N

IIINIMOIIN IO I LI LI 2NN Ly S

INCHER I Y X

‘I

MEMORY

P g

ENEEN
SRR
S N

¥
L8]
NS
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(R
st a
w
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oS Lol vy

L
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VNICL VI RIG R
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EXTENSION AND TIME SHARE CONTROL THST, PALLD  Visal 25=NQV=7¢ 12147 PAGE
, .
2427 RTRN,  1SZ LOOP /WURKED QK
5216 JMP CAG=2 /L00P
5282 JMP TAUTO /DUNE, GO TO NEXT TEST j
/
/
/TEST 42

bS]

OGO

3
[N

3

e iCerato
)

30Y
y ICIIz-:

SUAINIIENAIAS

[ aE @8 Ro RS TR E o E S S A 2

/TEST ALL AUTO-INQEX REGISTERS IN EACH EXTENDED FIELD,
/IDENTICAL TEST ROUTINES ARE FERFORMED FROM EACH FIELD,

FANY ERRUR HALTS LLCURT IV TARTFELY GURNENTLY RUNRING
71AE RODTINE, T3S UONTY 10T RESOME TESTING, ALK
7ETEL0 CONTAYNSTRCL BYS exlepT FOn" 1HE"AKER UELDFIED
/3 TRET RS URQUITNRY P IELD @ 35 NIEREY
ZALTERTEATHT IESTYARY THENE X1 SEGTER IERL'EAEEQ
FASTIREN BAIERLDY REen Ty Tak AEAQINGTUAUTUR
ANVERTIESTTTION 1HETSI0UENCE ur r1ieRsy
/
1AUTOL LU 4w
AL K{{g{
QUA Lulr /LUUF GUUNTER
S JTASIAD FHEAD SK ™ Y=173
TAD RKubr 76201 " "7
Ouh UrR" s
NLWUF,  TAU OFN
T IR0 RsY £ANCREMENT UF
LUA Urn
/ —r~ -
/ELLAQ UNE FlELD 10 ¥
[EbEAD UNE LAZLY 19 2
gmA
WuA Ly
Ula & JUDE LUU, @ FUK A BUUNIEN
urNe o GEE dv 7EAELY T 10 S1ANT Wild
(SR S Y]
152 ¢ 77
UHF 174
Guf we’
, F
ANUW TUL TEST ROUILING AN IME EATENUED b lELY
/
‘ LAY DuAU LY £33 LYY, QF RUYTINE MINUD 2
VLUA LW : /OVUNLE
TRy K779 7757 0Eu mAy,
Ouh 4 FUdt LuC, ¥ AD UQUNIER
I:\U QHAELH Rl LEARE.Y -~ ~ -, - -
UUA L4 /UESTLINATION
PAD ULH /bgr hg
Ouh 73 T
MUvE,  CUF w@
TAD 171w
Wur L FrieLY 1 T0 SlART
DCA 1723
i3t [MYYE WHEN SKiK
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SUSTE, MENUNY LAIENDIUN ANU TIME SHAHE LUNTRUL [5S1e¢ PALLY ViAo g2 NUY (¥ Leix7  mARL
4 L4/w 2&u9 YhP MUVE
vy
39
59 /
7Y /NQW BT AUTUTY REUS 20 1y 1/ 10 77770 '
Yy /
99 1674 Lai {AY KO/(TR /=0 ULy MAL
e 1a7¢ &7 Oua 6”777 T
g9 La7s  400% TRy Ry ‘1
PO SV DuA e )
147> 7 CHA /7177
1476 &7 DCA 1 L0
14772, J8% ¥ /%2 TC 17 = 7777 WHEN SK]P
1568 5275 JMP g ‘
1501 74w CMA
15648 5446 ‘DSA 1 K7777 /PUT 7777 IN LOC, 7777 OF EXTENDED FIELD
15V 62413 RUF /READ U, F, ' T T T
1904 1AL TAD KCIF r6ep2
1505 3356 DCA 1%}
LBro 6212 CiF 1v /FIELY 1 T0 SIART
1547 A7i6 JMS 1TFILDX /ENTER EXTENDED FIELD
/515 QCTAL LOUS, BEFORE THE:
FTAD 1 1% INSTRUCTION,
C/THISTIS A TEST OF THE
/DLFER BIT, 560 US DELAY
/
ZENTEK FIELD ¢ FROM EXTENDED F1ELD HEKE.
/ .
1514 GOTOZr ISE STKS /DONE ALL WHEN SK}P
5T JHP NEWDF /SETUP FOR NEXT
D 182 LUOP sALL CoNg [F SKIP
Ay JMP NEWDF =S /REPEAT ALL
29 Jup 1 “LeTp
24 LETP,  RMFTST
e / c
L9209 R 4 Fikoxe DQAYTO=51>
Iy
inod / AUTO=INDEX TEST
) /

/THE KOUTINE WILL BE PLACED IN THE SAME RESPECTIVE
/LOCATIONS IN LACH EXTENDED FIELD, ANY ERROR
/7HALTS WILL OCCUR INTTWE EXTENDED FIELD, PRESS
/CONTINYE TO I"HO EU WitH TE ‘;]lNGy THt- INDEX
/REGISTERS 20770 17 INITIALLY CONTAINT7777, AND
/ARE AUTO-INDEXED TO wipw BY A TAD I INSTRUCTICN,
/A WALT OCUCUKS IF THWE KEG, IS NOT INCHEMENTED TO #,
/THE TAD 1 WOULD WAVE THEN REFELRENCED LOCy 7777,
/WHICH CONTAINS 7777,

/

1517 1917 DOAUTY) /THIS LOC, 1S NOT MOVED 710
/THE EXTENDED FIELD,

1520 7249 CLA

1521 141v TAD 1 39
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EXTENSION AND TIME SHARE CONTROL T§ST, PALLE  Visl  22NOV=7¥ 12117
744 SZA
7442 HLT © /ERROR, INDEX REG, 1# FAILED
1411 TAD 1 13
7540 SEA ,
LT /INDEX REG, 1% FAILED !
i TAD I 32
75 S£A ‘
7 HLT 712 FAILED
1 TAD 1 13
7 S£A
7 HLT /13 FAJLED
& TAD 1 14
7 SEA
74 RLT . /1% FAJLED
I} TAD I 4%
7 "S£A
7 HLT /12 FAILED
1 TAD 1 16
7 SEA
7 HLT : /18 FAJLED
. TAD 1 17
7 S f A
748 HLT /17 FAILED
62 COF ©Y /SET UF TO FIELD ¥
5 cir i /ST 1vB, TO EIELD ¥
591 Jup 6010 /EX1TT0 FIELD
/END UF TEST RUUTINE
/
/
/

/gHrCK Shl =1 FOR 5L1 AT ENU of TEST
/
AND 7
BELL, TAD "%
TLS /RING BELL
TSF
JMP gl
LAS
RAL
SMA
JMe [ PLACE /START TEST QVER
MLT /END QF TEST
JMP 1 PLACE /H}T CONTINUE TO START TEST OVER
/

/TEST 13

/DYNAMIC RMF TEST,

/TESTS ALL SF TO DF TRANSFERS AND THOSE SF TO 1B TRANSFERS
/AS APPLICABLE TO THE NUMBER OF EXTENDED FIELDS PRESENT,

/THE GENERAL METHOD IS 70 INTERRUPT FROM EACH EXTENDED FIELD

/WITH THE DF=FRQOM & THRQUGH 7, AN RMF INSTRUCTION 1S THEN ISSVUED
/AND CONTRQL TRANSFERRED TO AN EXTENDED FIELD, TKE RMFDY ROUTINE
/IN THAT FIELD THEN CWECKS THAYT THE 1F AND DF ARE COQRRECT, IF NoT,

PAGE 1=1Y
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OPS-E, MIMORY EXTENSJON AND TIME SHARE CONTRQL TEST, PpPALLC viay 25-=N0V=70 12147 PAGE 1=20
1191 /THE FAILING IF OR DF IS IN THE IF QR DF REG, AND THE CORRECT FIELD
1192 /NUMBER 1S IN AC BITS 6 THRU 8,
1199 /
L1746 / I
1413 /
1176 1620 “16¢0
Lag7 /
11.8Y /
i19v 1692 RMFTST, LAS /CHECK HOW MANY EXTENDED FIELDS
1119 1601 AND K7 /ARE PRESENT
1141 1602 Cla /NEGATE AND SAVE,
112 1623 DCA IFCN
1149 1604 JHS 1 XFERP /TRANSFER RMFOY ROUTINE TO ALL
Lligs 1645 IFCN, z - /EXTENDED FIELDS,
114 1600 =&4
it10 1607 ‘RMFDY=1
111/ L 0CA LBTSTC /SET RMFTST COUNTER FOR 4Y96 FASSES
1113 1 TAD JHR 14 /SET INTERRUPT LINK,
L1119 1 DCA 1
129 1 TAD INTEP
1121 1 ne 4
122 1 RMFIL3»  CODF 99 ZINITIALIZE IF TO 9,
Lipd 1 DCA KIFSHB
i 4{ TAD IFCN /INITIALIZE TEST COUNTER
11 OCA RMFCNY
1 RMFL2:  TAD KIFSHB /UPDATE CURRENT 1IF,
! TAU K1y
d DCA KiFSHB
TREA A TAD KI1FSH3
,ﬁ . A £ CIA
L35 ST RN DCA MIFSHB
Lo DAY TAD K7778 /INITIALIZE OF COUNTER TO =12,
1139 1h necA pren
L15d SRS TAD K7779 ZINITIALIZE DF TO =10,
1132 1630 Gav DCA KDFSKB
L1390 LAES 1887 RMFLL: TAD KOFSHB /UPDATE DF,
12/ 1631 1Jab, CTAD Kid
1138 1635 3847 DCA KDFSHB
1139 LALA 7 TAD KDFSHB
L1449 187 41 CilA
i1al 150 b DCA MDF SHB
1144 “hAL ; TAD IFCN /TRANSFER DF AND JF !NFORMATXON
1140 1EAT 2CA  #2 /TQ EXTENDED FIELDS,
14454 16A% 74 JMS 1 XFERP
L1142 1644 A8 4]
11,406 8B 777 -h
Lia/ “h46 1736 KDFSHB=Y
1148 L1647 G201 COF ne
14y
1154 ,
1151 - 1687 1449 TAD KCOF /UPDATE COF INST,-
1152 1651 1337 TAD KOF SHB
1159$ 1632 J2on DCA RMF 11
1154 1653 1641 TAD KCIF /UPDAT CIF INST,
1152+ 1654 3841 TAD KIFSHB
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1655
1656
1657
1669
1661
1662
1663
1664
1605
1660
16467
1679
1671
16772
1673
1674
1675
1676
1877
1700
78
702
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EXTENSION AND TIME SHARE CONTROL TEST. PALLG  Viad 25-NOV=70 12147  PAGE 4=2%
3261 DCA RMF12
6941 RMFE2, TSF /ENSURE TTO FLAG SET,
4422 JMS 1 XTFLG
6201 RMF11s COF /SET DF AND IF TO CURRENT FIELD,
6202 RMF12» CIF !
5843 JMP RMFDY /G0 TO RMFDY IN CURRENT IF,
6244 INTE, RMF /ENTER FROM INTERRUPT FROM EX. FLD,
5814 Jhp RMFDY /60 BACK TQ EXTENDED FIELD,
2277 RMFELs 152 DFCN /ALL DF'S USED WITH CURRENT IF,
52383 JMP RMFL1 /NQ, DO NEXT OF, )
2276 152 RMFCNY , /ONE PASS OF RMFTST COMPLETE?
5201 Jhp RMFL2 /NO, D0 NEXT IF,
2275 152 L,BTSTC /RMFTST DONE?
5215 JMP RMELS /ND, DO AGAIN,
5719, JMP ] XMEM /YES, GO TO NEXT TEST
1663 INTEP» "INTE
wuRY LHTSTC, ¥
ALK RMFCNL, &
4 DFCN, @
2H5e XFERP» XFER
PRAR XHEM, NOMEM
5404 JMP 14y  UMP 1 -4
/
/
/
/
/

7
pa
3

[ S )
o

N AT & NN T W

O V1N UT T i— O
2GRN N TN

D ORED I i T

/ROUTINE To CHECK CORRECT TRANSFERS FQR SAVE FIELD 70 DATA FIELD AND

/STORED
RMFDY

RMFDYL,

/SAVE FIELD TO INST, BUFFER TO INSTRUCTION FIELD AFTER

/RMF

IN ALL EXTENDED FIELDS,

10N /THIS 1S NOT TRANSFERRED,

NOP

10F

HLT /INTERRUPT FAILURE,

JMP REPEAT

CLA

RDF _ /GHECK FQR CORRECT DATA FIELD

TAD MDF SHB

SNA CLA

JHP (*4

TAD KOFSH8 /DATA FIELD INCORRECT

HLT /SF T0 DF TRANSFER FAILED AFTER RMF,
JMP REPEAT /REPEAT THIS TEST,

RIF /CHECK FOR CORRECT INSTRUGTION FIELD,
TAD M]FSHB

SNA CLA

JMP |4

TAD KI1FSHB /INSTRUCTION FIELD INCORRECT,

HLT /SF TO 18 TRANSFER FAILED AFTER RMF
JMP REPEAT /REPEAT THIS TEST,

COF no /G0 BACK AND RUN NEXT TEST,
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/PDP=EL, MEMGRY

1241
121
L4319
L0114
1215
1216
1247
1218

AR DD R RS PO N

1739
1731
732
1733
1724
1735
173"\
1737
1742
1744

1742

A

™

Gi DRI NN N NN K
T O U I LB PR T N ST N L ot

PETRE> s BRI |

EXTENS]ON AND TIME SHARE CONTROL TEST,

6262
5732
1665
6201
6202
5736

REPEAT,

KOFSHB,
MOFSHB,
K]FSHB,
MIFSHB,

/
#2920
/
YFER,

XFERLZ,

XFERLL,

CIF
JMP 1
RMFEL
COF
CIF
JMP ]
RMFE2
2

9
9
&

0y
vt
29
00
13

PALLZ Vias 2%=N0Ve=72 12147

/G0 BACK AND REPEAT FAILING j
/TEST

/DATA FIELD SHOULD BE

/TWO'S COMPLEMENT OF ABOVE,
/INSTRUCTION FIELD SHOULD BE
/THO'S COMPLEMENT OF ABOVE

ROUTINE TO TRANSFER N4 WORDS STARTING AT P [N FIELD 2 TO P IN THE

/NEXT N2 EXTENUED FIELDS,
/THE CALLING SEQUENCE 1Sy

/IMS 1

/=N2
/=NL
/Pl

a

CLA
TAD ]
DCA
152
TAD 1
DCA
182
TAD 1
DCA
182
TAD
0Ca
TAD
DCaA
TAD
0CA
TAD
DCA
TAD
DCA
TAD
TAD
DCA
corF

XFERP

XFER
N2
XFER
XFER
NY
XFER
XFER

P

XFER
KCODF
XFERIN
N2
XFERCR2
P

1¢

P

ii

N
XFERCL
XFERIN
K19
XFERIN
b

/GET =N2
/GET '»N1

/GET Pmi

JUPDATE TO RETYRN ADDRESS,
/INITIALIEE CDF INST,

/PUT POINTER IN AUTO 19 AND 11,

/SET COUNTER 1 TO ~N31
/UPDATE CDF INST,

/TRANSFER

PAGE 1-22
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1265
126/
i268
1249
1279
iz71
1274
1279
1274
1275
1279
i277
L1278
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MEMURY

2031
2032
27833

2014

)
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E
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&
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2276
2077
2109
2101
2192
2183

EXTENSION AND TIME SHARE CONTROL TEST, PALLC Vias 25=NQY=72 12117
1419 TAD 1 19
6231 XFERIN, COF
Jei DCA 1%
vEAh 182 XFERCY /DONE WITH CURRENT FIELD? i
5238 JMP XFERLY /NDy CONTINUE,
2245 152 XFERCZ /DONE WITH ALL FIELDS?
5247 JMP XFERL?2 /NQ,y D0 NEXT FIELD
Y-gokt COF B! /ALL DONE, SET DF=0,
5h s JMP ] XFER /EXITh
G N2 2
i N1, 2
Pe 2
XFERCZ, ©
XFERCL, ©
/
/TEST @b

aanf
7390
1157
an
1157
2449

/NOW DQ A READ AND WRITE DATA TEST IN
/hLL AVAILABLE EXTENDED FIELDS,

/T A FATLURE OCCURS CHECK [0C, 18

/FQOR BAD ADDRESS ARTA AND LOC+ RANA

/FOR THE MQST RECENT FIlELD CHANGE,

/L0C, KDATER CONTAINS DATA PATTERN USED,
/

DATER,

RANA, COF

/

/ROUTINE TOQ

/

FILL, 2020
CLA
TAD
DCA
TAD
MA

CLL
1 X3
KCUF
K10
RANA
cLL,
18

FlLL
Cha
10

CHEC
Cki
§TKS

1 *5
RANA
K2
RANA
RANA

I DA

TKS

CMA

cLL
K

=2

TER

/MODIFIED UNDER TEST
/SET AUTO REGJSTER
/LOAD UP FIELD WITH DATA

/GHECK OATA IN FIELD

/CHECK NEXT FIELD

FILL FIELD WITH DATA

cLL,
KDAT
] 18
KDAT

ER
ER

PAGE 1-23
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/POPS~E, MEwuRY EXTENSION AND TIME SHARE CONTROL TEST. PALLR2 Visra 25~N0V=78 12147 PAGE 324
1321 2104  3J4L0 DCA ] i@
1322 2145 ivuid TAD 10
1829 2145 7401 1AC
1324 21407 7645 SEA CLA i
L1320 2410 5277 JMP FILL +1
1I320 2111 5676 JMP L FILL
cLs2/ / ,
REL /ROUTINE TO CHECK DATA IN FIELD
PLs29 /
R 2112 wwgp CHECKs 2002
RS D113 7EAR CLA CLL
1Lsad 2114 1416 TAD 1 32
(1330 2115 7oL 1AC
1874 2116 1416 TAD 1 12
L339 2L47 7440 SZA /AC CONTAINS BAD BJITS
1300 2020 742 LT /HMEMORY CONTROL WORKED BUT
L33 2121 78938 CLA CLL /DATA PATTERN FAILURE IN
L83 2422 1w TAD ¥ JEXTENDED MLNORY.
1339 2103 7U0% 1AC
1340 2124 7048 SZA CLA /1S CHECK DONE
1341 2125 9dLd JMP CHECK #3 ¢
Ls4d 2126 5742 JMP 1 CHECK -
1349 /
L34 /
345 /
1346
1347
134K
1349 /
Jan 5 L2260
/
/TEST 14
/REFERENCE ALL 4K FIELDS NOT PRESENT,
/1F 32K 15 PRESENT, THE TEST IS BY~PASSED,
/EACH FIELD NOT PRESENT IS REFERENCED
/BY THE PROGRAM WITH JMP, DCA AND TAD.
/THE PROGRAM MUST CONTINUE IN SEZQUENCE
/8L WILL SIGNAL A SUCCESSFUL TEST
/
a2 PEUD NOMEMr  CLA
2201 Liis TAD K7770
Qo Ty DCA LOCP © /TEST LOOP COUNTER
argl o Fond LAS /READ SR9 11
R X AND K7
PR AVEE] Cla
228y 1044 TAD K7 /SUBTRACT MAXy PQSSIBLE
2087 74l SNA
2210 5046 JMP I XXSR® /32K PRESENT, CAN'T TEST
2241 3483 DCA NOSTAK /SAYE NQO, MISSING
2212 3u47 0CA 1 XELL /CLEAR THE TLS 10T AT

/BELL*L TO PROMIBIT
/FALSE INDICATION: TLS
/1S RESTORED LATER WRONG
/ENTRY FROM NON=EXISTENT
/MEMORY MAY CAUSE A



/P0PB-E,

1378
1377
1378
1379
1335
1881
1342
L8529
izn4
135
1505
L33/
1338
1359
L50d
1391
1397
1593
1594
L3Igo
1396
1397
1393
1397
L&
1anl
Lapy
1409
ey
L4a0
ten s
LAGE
14039
L4
a4l
Laye
1a1$
1414
i1
xdlg
Ley/
1418
L4y
400
1epl
1422
1423
LATH
1425
1405
ia27
14238
1429
1439

MEMORY

2213
2214
2215
2215
2237
2227
2221

2222

ST
2729

2224

2225
2225

2227

RN 8
k91 EN

NN
D~

UIAR AT oA

R EDV IS EAVERS IRV AV ]
(a2t

Y N A0 DI A2 N2

EXTENSION AND TIME SHARE CONTROL TEST, PALLE Vield

7604
a4 4
7961,
7126
TU56
Ta04
B84
L33
7364
3333

19149
1034
3eas

Ty
EAVEENPIAN]

AN U T
AREE s i

N SV &S B IR O
OO N S

Ao
SR,
7eAR
3849
7440
Tl
InPR
7 a4
3410

Pug2
5253

LAS
AND
1AC
CLL
RTL
RAL
DCA
TAD
ClA
DCA

NN

"TAD
TAD
0Ca
/

K7

NOFLO
NOSTAK

NOSTAK

KCDF
NCFLD
COF @S

/HANG-UP AT BELL+2 AND +3,
/# QF FIELDS PRESENT

/%1 TO GET 1ST MISSING
/POSITION TO AC 678,

/74ST MISSING
/# STACKS NOT HERE

/USED AS COUNTER

16201,
/MISSING STACK

/NOW READ ALL #'S FROM ALL NON=EXISTENT FIELDS
/1F CONTROL PORTION ONLY: RING BELL,
/1F NOT PROCEED TO TIME SHARE,

ALLE
NOSTAK
POS
Loop

I XNOM
1 XXSRo

COFPS
K19
CUF2S
ALLD
CNSTK

/
JMS

CNSTK» 1S%
JMP
187
JMP
JMP

/

XNOM, NOMEM*S

/

PQS, TAD
TAD
PCA
M3
JMP

/

/ROUTINE TO

/

ALLD, @

COFZSs  CDF
CLA
0CA
CHA
DCA
DCA
CMA
DCA

152
JMp

/READ ALL 2 FROM 187
/DONE ALL MISSING [F SKIP

/DONE LOOPING IF SKIP
/REPEAT

/0F PLUS §

/READ ALL @'S
/CHECK DONE

READ ALL 2'S,

09
CMA
1¢

13
3

I 40

2
|'3

/SET DF TO 1ST MISSING
/18 AND 14 USED FOR ADDRESS

/USE AS COUNTER

/WRITE 1'S INTO NONeEXIS=
/TENT FIELD,

28=NOV~-72

12147

PAGE 125
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/PDPB'E,

1431
1432
1433
1434
1435
1435
1431

4
Lagis

i
VoY

P
=

ot
N N
i8N
FNPE

(_
=
~4
[

1474
i47Y
1475
1477
1478
1479
iaad
1481
1482
1489
1484
1485

MEMORY EXTENSION AND TIME SHARE CONTRQL TEST. PALLC Visd 25=N0V=79

P3N

™Y N2
PRGBS IS |

RN
S

2RL7
2527
2321
2322

2323

2324
2325
2326
2227
2334

1411
7650
5264
1911
7452

20R2
5257

YA AR
6E92
5644

R 2 IS I S RS
i O T
EENEN TR

—
R SR TN AR
PO O S O G D D O SR R SR

i iR FE N 6D

AV G
T

TAD
SNA
JMP
TAD
CAX, HLT

1S?
JMP

/
DONEZ) COF
' CIF
JMP

/. .
/TEST 24

111

CLA
129

13

CAXn4

20
pe
T ALLY

/READ NON~EX]ST, FIELD
/SHOULD = @gapy

/ERROR, AN EXISTING FIELD
/WAS REFERENCED, C(AC)=
/ADDRESS REFERENCED

/READ NEXT

/EXIT

/TEST GTF FOR FLAG AND SAVE FlELDS

/GET SAVE FIELDS

AFTER INTERRUPT

/CHECK  INTERRURT INHIBIT, DO ALL

/COMBINATIONS ¥ TO 7,

/

GTFL, CLA
TAQ
DCA
TAD
0CA

MGTF, TAD
AND
5T
RAR
RTR
LCA

X507, ChF
TSF
JMS
10N
CLA
GTF
ClA
TAD
SZA
HLT
137
JMP
TAD
TAD
DCA
182
JMP
TAD
DCA
JMP

XIONL» JONZ

CLl

JMP IR
.

”w

KCOF
¥ SOF
xsop
K279

XSAY
X,

I XTFLG

CLL CMA

XSAY

L0oP
MGTF
K12
XSOF
XSOF
XCOUNT
MGTF
K7770
XCOUNT
1 X1oNd

/SET FOR RETURN

/GET FIRST FIELD

/18 YTY FLAG SET
/GET THE FLAG

/CHECK FOR JAM ON GTF
/GET THE FLAGS

/TTY * CURRENT FIELD

/FLAG *» FIELD
/74896 TIMES

/MORE FlELDS TQ CHECK

/YES, GO TO NEXT TEST

12117

PAGE 1»26
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24290
24601
24162
2493
2494

EXTENSION'AND TIME SHARE CONTROL TEST. PALLO Vind 25-~NQV=72

&

R RN

:
i
\:()
i

SV A 9
bl NS I =™

EEATE IS S IR T S K SRR

2420

7347
4422
1421
Iual
1920

/

/TEST @5

/TEST 10N AND LINK FROM RTF

/TEST INTERRUPT [NHIBIT BEFQRE P]
/GET THE FLAGS WITH GTF,

/

IONL:  CLA CLL

TAD 1SZp

DCa 1

TAD JMP1D

DCA 2

RTF

MR g

HLT /WAS INT, INK,
CLA CLL

“TAD K5220

RTF

CLA CMA /CHECK FOR JAM ON GTF
GTF /GET LINK IONITTY FLAG
ClA

TAD K5200 /EXPECTED BITS

SZA

HLT /HAS LINK,1ONsTTY FLAG SET
cLA CLL

RTF /REPLACE 10N, INT INH
cha CLL

CTF

CIa

TAD K209

SZA ,
HLT /TIY FLAGAJONINO LINK
JMP ],

HLT /WAS INT INM

CLA CLL

1S% L,00p /4196 TIMES

JMP TONY, .

JMS 1 XDATER /GO TO NEXT TEST

JMS 1 XCON3 /G0 TO NEXT TEST

JMP 1 XRTFY /GQ TO NEXT TEST
XRTFir RTF1

XCONLir CONL

/

/TEST 28

/TEST DFOR » [Fg@ FROM SAVE FIELD AFTER Pl

/1SE RTF TQ SET THE FLAGS AND GTF TO GET THE FLAGS
/CHECK INTERRUPT INHIBIT, DO ALL SAVE

/FIELD COMBINATIONS 8 To 77,

/

a24027

/

RTF1, CLA CLL

) JMs 1 XTFLG /SET TTY FLAG
TAD IS#p
DCA A
TAD JMPIO

12147
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JPUPS~E, MDMORY EXTENSION AND TIME SHARE CONTROL TESTs PALLIZ  Viwl 25=NOV~72 12117
1541
1542

1549

1544

2542

15460

1547
1543
1549
1550
1551

S AEDE

BT

S
-

L35

fogege

DRI

WA

F U S ST e SR

GO
=N

PARAN AL W WU T

EeNR NS5 2L U4 03 02 )

IS s N Lo

[

24€5
2436
2407
2410
2411
2442
24L3
naLa
2415
2440
2417
2427

N

N
Ul e LN et

LN

NP3 DS R N

2
~
‘.
72
L)
“

2452
2453
2454

B R N B S R S

3292
3114
1414
6855

5212

44 L

PR S S R AV I R DRSO
AN NN @ B

SIS R R

DA PO RS R DI S e
SEST

e
I
oSG

7300
4423
124

DCA 2
pCA XTOR
XSRTYF) TAD XTOR
RTF /MAKE OF 22 + [F €0 x i
JMP gl
HLT /WAS INT INK
CLA CLL
GTF /GET THE FLAGS
AND KUQ77
CIA
TAD XTOR /EXPECTED 817S
SZA
HL T /WAS OF -« IF SET
1Sz LOOP . /49%96 TIMES
JMP XSRTF
"TAD XTOR
TAD K@L11
DCA XTOR
152 XCOUNT
JMP XSRTF | /D0 THE REST OF p@¢ + IF B¥
TAD K7770 ’
DCA XCOUNT
JHe 1 XRIGL
XRI1G1r RIGL
NSTKSe @
/
1LAS /READ SR omi3
AND K7
ClA
DCA
JMP

TKS
NSTKS

e N

CLA

SPF

TSF

JMe 5“1

ChA

Jip 1 TFLG JEXTT
/
/TEST 89
/TEST PROGRAM INTERRUPT IN EXISTING FIELDS
/USE RTF, GTF, RDF AND RIF FOR CHECK
/CHECK PC: ACy SF AND FLAGS AFTER PI
/17 FAILURE OGCURS CHECK XDATA FOR AC DATA,
/L0C, @ FIELD © FOR CORRECT PC AFTER Py
/AND IFDF FOR CORRECT DF XX * IF XX,
/PROGRAM SHQULD [NTERRUPT INKHIBIT TILL JMP [ ADRS
/1F Pl FAILS TO INTERRUPT HLT IN THAT FIELD
/
RIGL,  CLA CLlL

JMS ] XSTXS

TAD Kuz11

PAGE 428



e

/ROPA-E,

1596
597
1598
1599
1649
Tepl
1602

Z
)
3
5
6
7

IR
On D 2 O K

THTN D

PSR ¥ 4}

MEMORY

2455
7_:‘;5()
2657
7460
2461
2462
2463
?_-1‘,()4
24683
2460
2467
2470
P47L
23472

2473

NOOSY TSN I TION

PLENE SRS RS IS TSI CE SRS

EXTENSION AND TIME SHARE CONTROL TEST. PAL1G Vivl

3264
1132
3cie
)
Ry
1266
6865
XY
707G
CERY
7429
1587

CA -
-

L

o

s

1
N
1
3

t

B I
TS DD

LS A

ARSI

Do N

B e A ¢ R e e AR T S S 41

PR s

OO
PeNAY]

[FOF,

ADRS,
RET,

DCA
TAD
DCA

BERD

CLA
TAD
RTF
10F
CLA
152
NOP
TAD
DCA
TAD
0CA

“TAD

DCA
TAD
NCA
TAD
DCA
TAD
TAD
0Ca
TAD
bDCA
JMP

BEze

CIA
TAD
SZA
HLT
TAD
CIA
TAD
SZA
HLT
ROF
RI1F
SZA
HLT
GTF
AND
CIA
TAD
SZA
HLT
TAD
1AC
SEA
JMP
182
SKp
JMP
CLA

1FDF
K017
BELY

cLt
1F0F

CiLL
I Koopo

1 KZuug
XDATA
K7422

I revss
Kéunl

1 9210
K990

[ 62192
K7422

1 beLe
14
K7776
AURS
JMPIR
TR

I oesl

XDATA

puLe

09LP

CLA

KPR77
IFDF

2olg

CLA
IFDF+1
STKS

I XTRMF
CLb

25=N0Y=79

/SET TO CURRENT FIELD UNDER TEST

/SET FIELDS AND TURN IQON

/STORE A HLT IN LOC 4 OF THAT FIELD
/10N FOR THAT FIELD

/TAD FOR THAT FIELD

/HLT FOR FAILURE

/SET LOC 1 FOR RETURN AFTER P]
/G0 TO THAT FIELD

/AC DATA FAILED DURING PI

/PG FAILED OQURING PI

/SHOULD BE 2 AFTER P

/GTF QR RTF OR SF FAILED

PAGE 329



/P0FB-g,

P
GO OO O
SINIC 1O\

N
G~ & O~ AN \R AT SR U

e b e

AN O
LR AN SR ¢

P

M;,AM
o
e O O O

Oh N O

F
o
Fe
[N e FAN S

669

My wORY

2%44
2545
2546
2847

21350

[s.8
Lol G
Lo )

[es
[ 34

3P AN N
N (&

N
o8
o

~
=N

¥

26
2642
2643
&4
2645

EXTENSION AND TIME SHARE CONTROL TEST, PAL1D Viay 25-N0V=70

1129
1260
3¢6Q
52%6

1450

TAD Kp©1Y

TAD IFDF
DCA IFDF /SET FOR NEXT FIELD
JMP IFDF =2

XTRMF»  TRMF

/

/TEST 15

/TEST TIME SHARE IN FIELD ¥,
/ALL HLT, QSR AND 10T INSTRUCTIONS
/SHOULD TRAP IN USER MODE,
/
#2600
/
Tiy ‘CLA CLL
CAF
CUF
CINT
TAD S22
DCA &
TAD JMPO
DCa 2
oF 3
S¥P
JMe /CAF TRAPED
10K
SKR
MR /10N TRAPED
KCC
SKe B
JMP /KCC TRAPED
1ar
SKp
JMBE /10F TRAPED
GTF
SKP
JHIR /GTF TRAPED
/THESE INSTRUCTIONS SHOULD TRAP
T2 10N
CUF+1¢ /USER MOQE
JMP gl
HLT
JMP /HLT DID NOT TRAP
/EXECUTIVE MODE
SINT /SKIP ON TRAP FLAG
JMP /FLAG NQT UP
CINT /CLEAR TRAP FLAG
SINT /SKIP ON TRAP FLAG
SKP .
NPy /TRAP FLAG STILL SET
LAS /SHOULD NOT TRAP
SKP
JMP /LAS TRAPED IN EXECUTIVE MOODE
RMF /RESTORE USER

12147
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/POPS-E, M_.ORY EXTENSION AND TIME SHARE CONTROL TEST, PALLD Va ok 25~N0V=70 12147 PAGE 131

1736 2646 6904 10N
. 1794 2647 5259 JMP %] /G0 TO USER
%3 1798 /USER MODE
: 1799 2650 74034 OSR /SHOULD TRAP ON OSR
1718 2651 $251 JHp /D10 NOT TRAP !
o 1741 /EXECUTIVE MODE
1742 2652 6254 SINT /SKIP ON TRAP FLAG
1749 2653 5053 JMP /01D NOT SKIP
O 1714 PEBE ALET CAF /CLEAR TRAP FLAG
1712 . 258%  L2v4 SINT /TEST IF CLEARED
1718 2686 7410 SKP
S R A Y 5687 7422 HLT /TRAP FLAG NOT CLEARED
1714 2560 7404 0SR /SHQULD NOT TRAP
1719 2661 7416 SKP
23 1728 2662 L2582 JHMP /0RS TRAPED [N EXEQUTIVE MODE
L7z 266% 6244 . ‘RMF » /RESTORE MQDE
L1727 2664 639 1CN
@ L7293 2665 5266 JUP 4L /GO TN USER
L1724
L1725 /USER MORE
O3 1726 2666 6905 RTF /MAKE THE FLAGS
172/ 2667 D267 JHP /RTF FAILED 10 TRAP
1728 ‘ /EXECYTIVE MODE
o 1729 7679 SINT
1739 2471 JHP /TRAP FLAG NOT SET
L1734 2572 CINT /CLEAR TRAP FLAG
o 1734 2473 SINT /TEST IF CLEARED
1739 2674 SKp
L7348 267 HLT /TRAP FLAG NOT CLEARED
73 1739 e GTF /SHOULD NOT TRAP
L7359 SKP '
L7a7 JHMP /TRAPED [N EXECUTIVE MOQUE
o 1730 RMF /RESTORE MODE
175 10N
& L1741 /USER MODE
. L74¢
1749 P704 6003 10N
£ 1744 2705 5845 JMP /10N DID NCT TRAP
742 ‘
1746 /EXECUTIVE MOOE
%) 1747 0TRG 6254 SINT /SKIP ON TRAP FLAG
17498 H8L7 JMP /TRAP FLAG NOT SET
1749 Fenn CLA CLL
& 1759 6u4 GTF
1751 2742 5126 AND KE190
1752 2718 74%¢ SNA
€3 1739 2744 7402 HLT /SUF NOT SET
1754 2715 6244 CINT /CLEAR TRAP FLAG
1755 2715 6254 SINT /TEST IF CLEARED
3 1756 2717 741¢ SKP
1757 2729 7492 HLT /FLAG NOT CLEARED
L7388 2721 6862 10F . /SHOULD NOT TRAP
£ 1759 2722 7418 SKp
176¢ 2723 5823 JMP /10F TRAPED IN EXECUTIVE MOOE

[
st
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/P0PB=E, MEMORY

1761
1742
1769

S 4764

1765

1766

1767
17568
1759
i77¢

1771

L1777
LL77

1774

1777

P S I e R T
NONON N NG T N N N : ~
000 v FolRd

D OO O D D WS

uwl‘
R N N P SR P SR I S AP ORI

o o
PSR e ]

Codn T
T

P U U U S S WP S0 S S

pes}
1

3

OSSN
Ny o

[o2 ol

R
STESN A N IS L O

G & w

D SO S T B )

oy
(e
-

2724
2725
2726

2727

N
~
(73

B S
€ DY -

MDY NN

~4~3
MR R E E Y S

N A D

"
[A oy
2762
P 3
2704
DTED
2760

EXTENSION'AND TIME SHARE CONTROL TEST,

6244
5721
5527

Ul

694
S50

6274

D64
6254
60157,
5036
7454
7410

5G40

6234
6274
6001
5§45

Jaeg
7HC4

Biay

RMF

1ON

JHP gl
/USER MODE

/TEST CUF AND CUF+ip

LAS

JMp
/EXECUTIVE MODE

CINT

RMF

cyr

10N

JHP 1

0SR

SKp

LI

PALLD  Viai
/RESTCRE MODE
/G0 TO USER

/010 NOT TRAP

/STAY IN EXECUTIVE MQDE

/CUF DID NQT WORK

/TEST THAT INSTRUCTION ARE INHIBITED WHILE IN USER MODE

CINT

CUF+L¢

10N

JMR %]
/USER MODE

CMA CLA

LAS

Jue
/EXECUTIVE MODE

SZA

HLT

CINT

RMF

10N

JMP #1
/USER MODE

CLA

038R

JMP
/EXSCUTIVE MODE

SZA

HLT

CINT

RMF

10N

JMP g )

/USER MQDE
ClLa CHMA
HLT CLA
JHMP
/EXECUTIVE MODE
SZA
HLT
CINT
SRq
SKP
HLT

/SET USER
/50 TO USER

/AC=7777
/SHOULD CLEAR AC
/01D LAS TRAP

/LAS CHANGED AC

/SHOULD NOT READ SR

/0SR CHANGED AC

/SHOULD CLA
/010 HLT TRAP

/(HLT CLA) DID NOT CLEAR

/INTERRUPT REQUEST

25=N0Y~=72

12147

PAGE 4=32



Yt

/PDPB-E, MEMORY

18106
1817
1818
1819
1820
S 187

21
2e

b

[RTRE

—
x0T oo

I

[ 25 4 o]

N L
e

oo

NN

fs>I s évR eV}

P b

B
o
PR
[

o

PN N

1860 .

2867
1868
1869
1870

302
pe
3aA2

NN
RIS S |
LW
LV 1]

LR

=2
Ty o
~

E58 B

ho

(]
2
-

2o G WY

R NE
N PP I RN I

D=

TR L NN T
RIS SRS

oy

3
30

VD]

e
e

Aird
Ina7
3038

3e51
3952

3p53

3Ps4

EXTENSION AND TIME SHARE CONTROL TEST,

7300
1126
6415
6MaY

7603
5206

)

6C3
539

~N N

O
-
b )
[}

T3 N T2 Oy
= OIS TR

VIO~ O &=~ O0v N
RS TN
E N
wom

N o=
[N

CLA CLL
TAD K8100
RTF

10N
NOP
JMP o]

/USER MODE

/EXECUTI

KGCC

JHP
VE MODE
SR@

JMP 4°l
CINT

‘CLa CLL

TAD K4300
RTF

cLA CLL
10N

SHP 4 *d

/USER MODE

/EXECUT!

GTF

JMP
VE MODE
AND K102
SZA

ML T

SRQ

JMP =]
CINT
RMF

10N

MR g%l

/USER MODE -

/EXECUTI

GTP

JMP
VZ MODE
SINT
JUP
CINT
SINT
SKp

JHMP
10N

SKP

JMP
RMF

JMP 4]

/USER MODE

/EXECVUTI

CIF

JMp
VE MODE
SINT
JMP

PALLE  Vi4u

/ENABLE USER

/D1D KCC TRAP
/1S USER FLAG SET

/ENTER USER
/D1D GTF TRAP

/01D GTF GET USER
/1S USER FLAG SET

/GTF DI1D NOT TRAP

/SKIP ON TRAP FLAG
/FLAG NOT {P
/CLEAR TRAP FLAG
/SKIP ON TRAP FLAG

/TRAP FLAG STILL SET

25=N0Ve70 12117

/10N TRAPED [N EXECUTIVE MODE

/RESTORE USER
/GO TO USER

/SHOULD TRAP ON CIF
/DID NOT TRAP

/SK1P ON TRAP FLAG
/D10 NOT SKIP

PAGE =39
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/POP8~E, MEMORY EXTENS]ON AND TIME SHARE CONTROL TEST,

1871
1972
1579
1874

pe o)
~1

00O 0T N A

oL 2 o

0 e N
EEAEE Ll N SY R i« o)

s &L m
"»
& LR O J 1 Gn

w

L3

n
L899
.

"N
A
1
v

RIS IS SO SIS |
[ R w R e e B S AV AR |
SNV RN )|

b B §

IR IO & S U I e |
=N IS o

2
=
Fy

[VRRRY)
3765
In66

62124
6254
7619
7472
6292
7410
5263
6244

SN,

5267

1
L1286
61145
g7
nusl
Sel7
6437

5520

HE03

7442

6007,

6aL4
7410
7302

7240
7129
6274

CINT

SINT
SKP

HLT

CIiF

SKp

JHP
RMF

10N

JMP o *d

/USER MODE
ROF
IMR
/EXECUTIVE MODE
SINT
WP

CINT

SINT
SK®
HLT
ROF
SKp
JMP
/EXECVUTIVE MODE
SPF

TSF
JHP gmd
SRQ
LRI
10N
CL.A CLL
e,
TAD K@199
RTF
CAF
10N
JMP 41
/USER MODE
CAF
ne
/EXECUTIVE MODE
SRQ
HLT
CAF
SINT
SKP
RLT
/TEST THAT TT! DOES NOT
’ CLA CMA
STL
CUF+10

PALLE V141 25=NOV=78 12117
/CLEAR TRAP FLAG
/TEST IF CLEARED
/TRAP FLAG NOT CLEARED i

/SHOULD NOT TRAP

/CIF TRAPED IN EXECUTIVE MOOE
/RESTORE MQDE

/G0 TO USER

/READ DATA FIELD
/01D ROF TRAP

/TRAP FLAG NOT SET
/CLEAR TRAP FLAG
/TEST IF CLEARED

/TRAP FLAG NOT CLEARED
/SHQULD NOT TRAP

/TRAPED [N EXECUTJVE MODE
/FLAG SHOULD WORK

/SHOULD SKP
/SHOULD SKP

/DID Pl WORK

/R1D CAF TRAP

/USER FLAG UP

/FLAG CLEARED
CHANGE AC
/AC=7777
/LINKEL

PAGE 134



Ko

[ A
20 W2 0 D O W D

ENE ISRV R NN
SRS IR NI U D

PR

.9
™

4

s

Lo

hrey

1

MEMORY

3132
2133

3134

3435

3135
3137
3140
3140
31462
3,43
3144
3145
346
3147
3150

T Ll G O
B2 =3O Ad d H

LN LA
. peb N 1oe

Y
A

EXTENSION AND TIME SHARE CONTRQL TEST,

6021
5534

6236
5885

7240
7440
5340
7420
G542
6224
5844
6274
6244
6761
5851

5140
5852

>
PR

w$
PN A N

&

DTS DO 2
pv

SR e N S NE RN
s
(RN

10N
JMP
/USER MODE
KRB

JMP

1*3

/EXECUTIVE MODE

CMA
SEA
JMP
SN
JMP

SINT

JHP

CINT

RMF
"10N
JMe

/USER MODE
SPF
JMP

1
1

¥

/EXECUTIVE MODE

TSF

SKp
HLT

SINT
JHp
CINT

AME
10N
JMPp

1 o*1

v L7743

g 17741
/USER MQODE

1ON
JiP

/EXECUTIVE MODE

SINT

JMP

CINT
SINT

SKP
HLT
JOF
SKp
JMp
RMF
10N
JMP

/USER MODE

/TEST CUF AND CUF+19

RIF
JMP

|

1%l

PALLC Vial 25=NOV=70 12147

/SHOUDLD NOT ZERQ LINK OR SHIFT AC

/AC SHOULD=0210

/AC WAS CHANGED
/LINK SHOULD EQUAL L
/1INK WAS CHANGE
/SKIP ON TRAP FLAG
/TRAP FLAG NOT SET

/FLAG
/01D SPF TRAP

/TTY FLAG
/TRAP FLAG NOT SET
/CLEAR TRAP FLAG

/GO TO USER

/10N DID NOT TRAP
/SK1P ON TRAP FLAG
/TRAP FLAG NOT SET
/CLEAR TRAP FLAG
/TEST IF CLEARED

/FLAG NOT CLEARED
/SHQULD NOT TRHAP

/10F TRAPED IN EXECUTIVE MODE
/RESTORE MODE

/GO TO USER

/DID NOT TRAP

PAGE 1=35
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/POPB-E,

11935

1981
1982
198
1984

1958
Leas

1588
198y

Cloyw
1991
C1992
1999

994
1990
1996
199/

1998

6NN
ESTES I D T

[ ISy M
(Y BT RN NN ARV I X IR BN I o5 ISV BBY

Ny N el

AT DA N

N
(5]

3¢ Y i b
IRV of X' SN RO SN 4 DR S R TR W Rl

MEMORY

322%
3221
3zne
3223
3224
3225

e
3nen

~

8 Cd N
pes

N N3 A DY
(SR ROV ELS ]

SR

L

EXTENSION AND TIME SHARE CQNTROL TEST, PALLZ V141

6204
6244
6264
5224
7404
7410
5226

TN D
%

ASEIRe e R |
oo

LAVERSRIE 1% B b}

[XEEIN

v~

N
AN

RO D]

Cua
5675

Ghbe

3409

/EXECUTIVE MQOODE
CINT
RMF
CUF
JMP g
0SR
SKP
JMP
/EXECVUTIVE MQDE
CLA CMA
CUF +10¢
10N
JMP 4 *]
/USER MQDE
: HLT
. JMR
/EXECUTIVE MODE
COF CIlF
CUF
CINT
10N
JNP y*
LA3
SKp
JMP
SNA
JMP

/TEST WLT AND SKIP

CUF+1¥

1ON

JHP g #]
/USER MODE

SKP HLT

JME

JMP
/EXECUTIVE MOOE

SINT

JMP

CINT

SINT

SKp

JHMP

/LO0P PROGRAM
]SS2 #3

JMP T TIME

SKF
i

JMP T 4wl

v L7741

oy 177+

/STAY IN EXECVTIVE MODE

/CUF DID NOT WORK

/SET UP USER

/SHOULD TRAP
/DID HLT TRAP

/SETUP FOR EXECUTIVE
/CLEAR INTERRUPT

/SHOULD NOT TRAP

/SR AND AC SHOULD NOT EGQUAL ZERQ
/LAS WAS INHIBITED

/USER SETUR

/G0 TO USER

/SHOULD TRAP

/01D NOT TRAP

/3%p DID NOT INDEX PC,

/SKP ON TRAP FLAG

/CLEAR FLAG

/1S 1T CLEAR

/YES
/NO~-FLAG NO CLEAR

/DO FIRST SECTION 4296

/COUNT FOR L00P

25=NCV~70
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/POpP8-E,

2936
2p3/
21538
2039
2naD .
2041
2942
2043
2244
2845
2040

L 2pa
2843
pay
2AGD
2651
205E
20098

D TCD B ORI G
PEGINCI G NTO ) O

MEMORY

3430
3401
3402
3493
3404
3405
3406

PN

e

-

o

3
3
34
3
-
3
5

3445
3446
3447
Jabd
RERNN
3452
3453
3454
3455
34595

3457

EXTENSION AND TIME SHARE CONTROL TEST,

7229
1125
3207
6274
6204
6UB1
5227

b X0 3
1122
76040
5200

6244
6254
6u1
5256
64502
6254

/EXECUTIVE

PALLE  Vidy

/TEST THAT ALL 107S TRAP IN USER MQQRE

CLA
TAD K60R@
DCA INST
CUF+19
CINT
10N
JMP
/USER MODE
INST, 62¢9
JMP
/EXECUTIVE MODE
SINT
JMP O,
CINT
"SINT
SKp
HLT
152
TAD
AND
SNA

JMP

107TST,

1ty

CLA

INS?T
INST
K1499
CLA
10TST

/TEST THAT ALL (HLT AND
TAD K7402

DCA INSTA
CUF+10

CINT
10N
JMp
/USER MODE
INSTA» HLT OSR

JMP

HALTAY

1*3

4
MODE
NOP
SINT
JUP
CINT
SINT
SKP
HLT
TAD
TAD
DCA
TAD
TAD
SZA
JMP
RMF
CUF
10N
N
10F
SINT

CLA

INSTA
KBOg4
INSTA
INSTA
Kpoe?
CLA

HALTA

1y

/BASIC 10T
/SET UP

/SET FOR USER
/CLEAR FLAG

/G0 TO USER MODE

/10T THAT FAILED
/10T D1D NOT TRAP

/SKIP ON TRAP FLAG
/TRAP FLAG NOT SET
/CLEAR FLAG

/FLAG DID NOT CLEAR
/CREATE NEW INSTRUCTION
/TESTED ALL 10T?

/NO == TEST THE REST

OSR) TRAP IN USER MODE
/BASIC HALT INST

/5ET P

/SET FOR USER

/CLEAR FLAG

/G0 TO USER MODE

/OPERATE TRAP INST
/D10 NOT TRAP

/FOR (HLT,3KP)(OSR,SKP)

/SKIP ON TRAP FLAG
/TRAP FLAG NOT SET
/CLEAR FLAG

/FLAG DID NOT CLEAR
/GENERATE ALL GROUPS OF
/HALTS AND OSR

/GENERATED ALL
/N0 = TEST THE REST

/SHOULD NOT TRAP

25~NOY=70 12147
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/PORB-E,

2091
2p9e
209%
2094
2095
2196
2997
2098

ORENEE ¢ SN [Py

I G D DD PN DS NS

Pl S A W

N
P R T G eV P\
LSS #

FAGIE M

NN RPN N

R S e N
R I I N e R o P IR R I A N

PO N R S e &

NN

MEMORY

3460
3461
3462
3463
3464
3465
3466
3467

3478

471
3472
3473
3474
3475
3476
3477

~-poen ()
STAG

3551

[EXINS I B

LI NN NS
NN SN TS

EXTENSION AND TIME SHARE CONTRO{ TEST, PALLD vidy 25=N0V»70

7410
7402
6345
604
5263
S0y
7440
742
7402

TEAn
Hidhe
ni26
ThA4Y
7492
73u0
61247
Hheb4

700

SKp
KL T
SPF
TSF
JMP
10N
SKP
HLT
HLT

CLA
e
[ d

AND
SZ4
HLT
Clh
CAF
CUF
NOP
/

/TEST 16

CLL
Ko120

cLL

/TRAP FLAG SET
/SHOULD SKP

/010 P1 INTERRUPT
/010 PC INCR,

/SUF SET

/TEST TIME SHARE IN EXTENDED MEMORY

/NOW TEST USER MCDE TRAR IN ALL EXTENDED FIELDS
/1F TRAP ERROR OGCURS HLT IN THAT FIELD

/USE RTFP TQ SET USER MOOE AND GTF TO GET THE FLAGS
/TEST ALL 1OT'S FOR TRAP AND RETURN :

/ .

RIG2, CLA
CAF
M3
TAD
TAD
DCA
TAD
TAD
DCA

STAN, TAD
DCA
TAD
DCA
CMA

CA

TAD
AND
RAR
RTR
DCA
TAD
AND
TAD
TAD
DCA
CoF
TAD

cLb

I X5TKS
KCcor
K1
SRD
KCIF
KLY
SR1
K$577
10
K7745
SRCO

12

SRD
Keo7o

XSAV
SR1
KLO70
XSAV
K120

1 XFDCON

11
1 18

/CHECK NO, OF FIELDS PRESENT

/SET DF FOR FIRST FIELD

/SET IF FOR FIRST FIELD
/GET START OF PROGRAM =1

/NO, OF INSTRUCTIONS TO TRANSFER

/START AT 0ROY
/MAXE FLAGS FOR RETURN CHECK

12117
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oy
3

K

f

/POPS=E, MEMURY

3
2
L2147 d
L2158 3
12151 3
. 2i5e 3
L2189 3
(2154 3845
L2152 4 Ju
$21359 3547 6272

1215/

SRV

2140
214/
2143

35 6201
36 341l
1537 2443
4 5833

0
1402

42 3eey
3 1547
6 3902
= L

2158 I5eL 7oL
215Y 23
2169
2161
2152
2169
2164
2165

N

NI AT BT D}

P N T G F PR U A

NN SN
PSP LY

[

.

3610 7844

219/ 3611 6UD4
21938 JsL2 794
2199 3643 1282
2209 3614 7640

SRO, COF
DCA

152

JMP

TAD

DCA

TAD

DCA

TAD

DCA

SRI, CIF
: JMP
SRRET: CLA
182

SKpP

. “JIMP
TAD

TAD

DCA

TAD

TAD

DCA

JMP

EXITTs CLA
CAF

CUF

TAD

DCA

LAS

SMA

JMP

HLT

JMP

EXTENSION AND TIME SHARE CONTROL TEST,

vy

I 13
SRCQ
SRO=2
1849
b

SR1I

2
JMPID
3

T

2

cLL
STKS

EXITT
SR
K19
SRD
SRI
K1y
SR1
STAN
cLL

TT8
i XELL
CLA

I oXBELL

| XTRAP

XFOCQON, FOCON

/

PALLO Vias

/STORE INSTRUCTIONS

/SET FIELD @ FOR RETURN

/G0 TO FIELD UNDER TEST

/MORE FIELDS
/GO TO CONTROL :
/SET UP FQR NEXT FIELD

/TEST THIS FIELD
/TEST DONE GO TO BEGIN

/TIME SHARE ENABLED
/AN ERROR CONDITION EXISTS,
/RIT CONTINVE TRY AGAIN

/INSTRUCTIONS TO BE TRANSFERED To FIELDS
/ .

#3600

/
HLT
HLT

FDGO, CLA
TAD
RTF
JMP

/USER MODE

I0Tx%, 107
JMP

/EXECTUTIVE
CLA
GTF
ClA
TAD
SZA

cLL,
FRCON

1+

MODE
CLL

FOCON
CLA

/SHOULD NOT HLT HERE
/SHOULD NOT TRAP HERE

/GET USER BIT

/SET FOR USER
/G0 TO USER

/01D 10T TRAP

/GET THE FLAGS

/FLAGS THAT SHQULD BE PRESENT

25aN0V =70 PAGE 3=39



ey

. oa
N

Ty

¥

N

~

/PDPE-E,
2291
2297
2209
2204
2205
2280
2on7
228
2239

SGEVES

o

§aN

SR GRS VIR VIR ARG a0
BP0 N D AN NG NN N R0
N s

e

28]
N

In N

=3
AN =N
R R T o SNENET o LY £ BN S Wl NPy

NN RS NSRS
U A Y

DT HI NS P DR

T W
BV RE-S R N $5

as

MEMORY

J6L5
36106
3617
3422
3621
3622
3623
32
3625
K
3627
363¢
3631

3632

ANLC
Aa9L
4GB0
4753
44

45

EXTENSION AND TIME SHARE CONTROL TEST, PALLZ V141 25°N0Y=70 12147
7402 HLT /CHECK THE FLAGS
6293 SRG
5216 JMP ,rd /1S TRAP PLAG SET
6214 CINT ,
2206 152 107X !
1226 TAD 107X
1231 TAD FL920
7042 SEA CLA
S A YA JMP FUGO
H2uR CiF
546350 JMP 1 FRET /TEST DONE GO TO FIELD 2
3551 FRET,  SRRET
r FLeap, 1022
¢ FDCON oLe2

4009

Hend
7SNE
3823
3524
LRARs ]
332

/
/CHRECK 3RZ=1 FOR MEMORY EXTENSION ONLY
/
XSR%, CLA CLL
LAS
SMA CLA
JMP 1 TIME
CAF
TAD TT8
DCA T XELL
JMP 1 XBELL

TRAP,  CLA ClL
TAD ATRAP
0CA 2 /SET FOR RETURN
SUF /SET FOR USER
10N
JMP 4l /G0 T0 USER
HLLT /TIME SHARE DISABLED, HIT
SINT /CONTINUE 70 LOOP ON CONTROL,
SKp
HLT /ERROR: TRAP INT, ROST, UP
CUF
CAF
JMP 1 PLACE /G0 TO BEGIN
/
/TEST 97
/CONFIDENCE CHECK ON ALL EXISTENT FIELDS,
/MAKE SURE DCA | AND TAD 1 ARE TO CORRECT STACK,
/MAXE SURE JUMP IS TO CQRRECT STACK,
CHEZCK ALL COMBINATIONS,
/FIELDS WILL CONTAIN THEIR DF NUMBER IN L0C,D
/

“4Q000
/
CON1L, 2229 /FIRST FILL CORE, ALL STACKS
CLA CLL /DCA } FOR 32K
DCA FONUM
OCA NUMX
TAD KCOF
DCA CONX

PAGE 140



/PUPB-E,

2256
225/
2234
2259

sl A &G

ENE NI

N2 A DI NSRS

MR NSRS NI RIS U IS DN ROR2 PRI N N
NEO TG N X PO T

EEIESURE S I BN B AN IS B B %

DR NN DRSNS
(SRR <SR K )

DSOS NN
ooy T 5 G

S IR

2
°
7
3
5
5]

o

MIMORY

Aq06
Ann7
401192
/?V’ll

o~
iy “

D

ot ]

RN
NENY

R ¢

xRN

[N Y

bR B SR X B B

o
S5 &)
NI N RS PSS R e e
R h N DN,

N
13

EXTENSION AND TIME SHARE CONTROL TEST, PALLG vi4l

1117
3827
1li0
KIERHA
1440
3214
6291,
4527
AR
5222
4252

8227
1245
1244
3214
pd2a
5214

FOWRDY

/
CON2,

CONX,

/
CONCHK,

CONCH»
RETADD,

TAD
DCA
TAD
0CA
TAD
DCA
CoF
JMS
152
JMP
JMS
JMp
TAD
TAD
DCA

182

JHP

CLA
TAD
DCA
CoF
M3
CoF
Ji1S
Cla
TAD
TAD
DCA
182
18%#
JMP
COF
CAFR
1Sz
JMP
JMP

geeo
CLA
DCA
LAS
AND
CMA
DCA
TAD
DCA
CIF
JMP
ClA
TAD
SNA
JMP
DCA
TAD

K7779
MSTKS
K777@
STKS
KCOF
1+

FILCOR
STKS
19
CONCHK
CONZ
K1
FOWRD
FOWRD
NUMX
FOWRD

cLL
FONUM
NUMX

FILCOR
ClF
CONCHX
cli
CONX
K19
CONY
FONUM
MSTKS
CONZ
CIF

L.00P
CONY +3
1 cont

cLL
NUMX

k7

STKS
KCIF

v 4y

1 KPDD3
NUMX

1 *0

XSAY
CONCH

/SET FOR MAX, 32K

/MODIFIED UNCER TEST
/ARE ALL STACKS DONE
/CHECK RESULTS

/UPDATE FIELD CHANGE

/D0 ONE AT A TIME

/UPDATE FIELD CHANGE
/ARE ALL STACKS DONE

/DO 4996 TIMES
/TEST COMPLETE

/CHECK ALL AVATLABLE STACKS

/STACKS PRESENT

/START WITH FIELD B
/MODIFIED UNDER TEST

/RETURN HERE FROM FIELDS

/GOOD FIELD

25~N0V=70

12147
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/PDP8~E,

2341
2312
2319
2314
234°
12316
2347
2318
S281Y
ALY
“2zel
12324
PR
239
2352

NSO

SN N S

MEMORY

4473
4374
an7s
An70
apy7
4108
44941
4462
4100
41&4
4105

EAS

4107
4116
4341
4112
PR
ALL4
ALLs
G116
4117

L0

EXTENSIONVAND TIME SHARE CONTROL TEST., PALLEZ Viay 25=N0V=70

n
A
3
1

i

L.COR,

—

/
FONUM
NUMX,
XRETAL,
JHP??EE '
METXSy

AND KkU72
TAD XSAV
HLT

CLAa CLL
1S% STKS
SKP

JMP I CONGHK
TAD CONCH
TAD K19
DCA CONCH
I1SZ NUMX
JMP CONCH

peag
TAD NUMX

‘DCA 1 Kpdye

TAD K1998
DCA I Kopyy
TAD KCIF

OCA 1 Kgpez
TAD JMPRET
DCA 1 K213
TAD XRETAD
DCA 1 Keuzé
NP 1 FILCOR

2120
2039
RETADD
JHpl 4
PrYE

g

/INCORRECT STACK REFERENCED,
/AC BITS 6-8 GOOD FIELD,
/AC BITS G=ii BAD FIELD,

/CHECK ALL AVAILABLE STACKS,
/UPDATE FlELD CHANGE

/INSTRUCTIONS FOR FIELDS
/MODIFIED TO UF#
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/PDPE-E,

ne
ne

n

-
2
540

5

ap
R26T

CP23U0

vasy

2509

2620

111100009
Litiatr

1111111
i1l

111d211L
A B A §

B I

O B R

1i1d114t
11131241

1i1d1111
ittt

SRR RN
flitaizd

RS
4 4 4 4
-i..L.i.-.’..l

fs

il
i1

RS REERE
R B B 8

AR S
2eeBpnan

MEMOQRY

EXTENSION

VeopU0D0
11111111

ii1i1i1e
13111311
1i1iti1
L2111

AR SRS S5
11111318

11111
13343318

111313l

1314881

13351411
11111111

1i1iie
Lditilig

R R e S

HLNNVEELR

4
Sy e ST N

R A

14413318
¢2900809

AND TIME

11111142
1112111

11111417
11il111

11113111

l11i1111

11111143
iiiliane

"l111114

11114123

11131111
11131213

11121132
11111113

it1li11
11111113

14111111
11111110
11114114
11111113

11111111
114111114

11111111
11131413

11111441
111%411

11111111
29uYsa09

1133112
11il1111

11131434
epovpeaR

SHARE CONTROL TEST.

11111111
11111141

11111141
1311118

11111111
11111141

13311131
11111111

111114
11111009

11111141
11411111

11111141
13141141

11311311
11121341

11541311
el gy
12111821
131311118

11111431
11111111

11111111
131413

11111141
1131131

11111141
EEREERT)
11111111
11112111

11211111
0POBITEY

11111111
11111111

11111112
lai12121

11111111
11111111

11111111

A111111d

11111111
2g02¢a9Y

11112112
l111a11

11111111
111131123
12111111
11184040

11111111
$3005300
11114142
11113113
11111111
11113111

11111111
11111111

11111113
11111111

11111113
LgUOBIIY

11111411
11111112

11111113
PLELPL

PALLZ

11111311
11111341

11111311

T1d141111

11411341
pOBOELED

11111111
11111128

14111211
PROBELLO

11132512
14141311
11111842
11411343

11111511
67027028

11111111
gRoRLCOe

11111343
11111141

11111341
18222828

11111311
11111342

14111318
11111312

11111211
LI LY,
11111311
11111111

11111311
38020008

visl

25=N0Y=70
11112144 11111194
0ODLOOVR ©0P2P2enP
11111414 11111141
11412111 11111112
11111111 111111131
Q0DO0eEE  PLYELYED
11111114 113111141
0OVIRND  P9RPYRD
11111214 11111141
PEO2BCLE 22008000
11111111 11111141
11111111 11111429
11111113 11111141
11111112 90000400
11111141 11111341
BPUCSRLE  DPRNRLAD
11111111 112131141
UCEBBnLe  LRPPLRD
11111241 1131111311
11111114 11110600
11111131 11111144
BERORCHY  REOPOKED
11111144 11111111
141111134 11111111
11111111 11111343
11111008 20200400
11111114 19000208
eOoULLLD  ©2BROYRY
11111113 41111141
11111111 11111119
g000ReRY  CPOCALDD
PREL2RBE

EEEVPEY)

12147
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/PUPB-E, MEMORY
4p20 11111111
4169 11111111
4299

a3up

ALLD
PAsyas
4ALQ
a7LR

523149
5144

249

EXTENSION AND TIME SHARE CONTROL TEST,

11111111
111401118

liit1a1l
11411112

14111141
TEEYTED)

11313312
LgRYveny

PALLD

1411131
peRRoYes

Vial

11131113
0oeRYRLRY

25=N0V=70

11111141
220008029
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“r

ADRS 251¢
AGAINT w711
AGAINZ 1985
ALLD 2244
ATRAP 1153
BEGIN '

BEGINL

FELL

CAA

CAD

CAC

CAD

CAE :

CAF 60u7

CAG La24

Ch 1183

CAX 2263

COF L6288

coras ad4s

CHOF 1574

CHEC naae
1

CIrgK

CiFnK

oA

[ N

STF aw

CiFJF

clrds

CInT

f YA
DrCN 1077
neLo 507
NFN 1446
NOAUTO 13217

DONEW
ENTER
EXFD
EXFLD
EXITT
Fague
Fco
FOCON
FRGO
FONUM
FOWRD
FILCOR
FILODX
FILL
FRET

60702

GTF
GTF3
HALTA
HLTS
189
184
182
B3
184
183

186

[y

=R R Re R e N R BN ]
>

HHHHNNNMH
ZZZZMTMOTE
1 44T Z MW

—
Ry

s
oo
Z 1

10N

e
(]
-

107ST
107X
1524
wMp2
JHP 1l
JMP 14
JMP IR
JMPRET
KDI2o
KO221
Koao2
KRppn3

/PDP8-E, MIMORY EXTENSION AND TIME SHARE CONTRO| TEST,

2266
12¢%
1816
1592
3564
36381
pi%54
3632
36922
43,23
4el4
417
1516
2976
3659
o1
654
2271
3426
vE71
334n
g354
P402
621
3444
2464
go@e
pu2y
pé54
1208
1685
2a68
5467
5432
1663
1674
6322
6%K1
2831
[SX2%3%]
LYK
3516
921
6144
e
1792
Bisa
4126
%1387
pLal
p122
w14y

PALLD

Keoo4
Kdu1l
Ke2L7
®eare
Kea7r7
Kgia¢

K4
K12

Ki020
KLiBZ
Ki228
K22
K3577
K522%
Kb6392¢C
KEPAL
K7
K722¢
K742
K770
K77327
K777
K7727
K7737
K7744
K7745
k7747
K7757
K7766
K7767
K777¢
K7774
K7772
K7773
K7774
K7775%
K7776
K7777
K7S
KCAL
KCAIM
KCC
KCOF
KCOF Y
KCIF
KDATER
KOFSHB
KFL0Q
KHLT
K1FSKHE
KJMP
KNQP

Vial

9,23
2120
p432
gi11
2317
2126
7843
ge45
9130
7142
gi1eo
g1038
n144
2115
2325
B33
py4a
gLa7
124
3124
Be5a
pYs6
nAGS
gL54
po7L
5145
2053
G52
puey

pE5L

e11p
Y
B063
8062
guel
2Ren
gLs7
pv46
BL66
L3836
pe35
6432
pe40
pL56
LPES
pL57

1737

515
pu37
1761
pio1
8752

25-NOY»70

KNTR
KRB
KRTN
KXFLD
LBTP
LBTSTC
LooP
MUFSHB
MGTF
MIFSHB
MOVE
MSTKS
N

NZ

NOF
NEWDF
NOFLD
NOMEM
NOSTAK
NSTKS
NUMX
0K4
0K2
0K3
0K4
0K5
K6
0K?
0K 8

P
PLACE
ROINT
POS
RANA
RUF
REPEAT
RET
RETADD
RIB
RIF
R161
R1G2
RMF
RMFCNL
RMFDY
RMFDY S
RMFEL
RMPE2
RMF 11
RMF 12
RMFLY
RMFL2

12117

pLE2
6136
7106
2480

515

1675
gu27
1749
2276
1742
1463
4127
2043
2042
VPRI
14940
2034
2202
0933
2435
4124
P23y,
pesy
o085
2533
8373
XY
a5¢2
2544
2144
2127
2465
2237
2057
6214
1733
2511
4665
6234
6224
2452
3502
6244
1876
1723
171¢
1665
1056
1662
1661
1033
1621

PAGE 1n45



fiY
A
) RMFLL3
I RMFTST
3 ATF
RTF1
. RTRN
o SF1g
SINT
. KON
3 SPF
- 3R¢n
SRR
4 T SR}
SRe
. SRRET
o T OSTAN
SToLr
o
o}
S}
2
o
o
2
1
oy
7
e}
)
o)
0

1615
L6823
6305
244a
1427
1420
6eha
HuUzn
644y
“343
3045
3847
6803
3954
3213

N DN

NN @& N gy

XNOM
XRANS
XRET
XRETAD
XR1G1
XRMF
XRTF1
XSAV
XSDF
XSR®
XSRTF
XSTKS
XTDF
XTDF 3
XTFLG

"XTpR

XTRAP
XTRMF
XXSRY

/PDFB~E, MoMORY EXTENSION AND TIME SHARE CONTROL TEST,

2236

8225

£135
4125
2434
vi2a
2372
giiz
2564
3633
2447
RE23
1076
£e77
0e2?
BL1g
p1s2
2559
0146

PALLE

Viey

25=N0VY=70

12147
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i)

v/

/PDPB~E, MEMORY EXTENSION AND TIME SHARE

ERRORS DETECTED: @
LINKS GENERATED! 2
RUN-TIME! 22 SECONDS

3K CORE USED

CONTROL TEST,

PALL®

Vi6x

25=N0Ve=70

12117
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ADRS
AGAINL
AGAINZ
ALLD
LTRAP
LEGIN

PEGINL |

oELl
CAA
CAB
CAC
CAD

CnNz
CONCH
CONTHK
CHNY
cur

DAT
LATER
DoAY
nFo
"l

1619
5308
5804

1399
1344
114
1564
139

¥
194
97
54
14358
Fu
349
754

16234
564
613

1411

2228
1564

13
4848
569
578%#
S57%
604
154
92¢6#
59
1439
187
J64
724
BGY
1219
2277
Lant
Loy
138898
bl o
1660
53
547

554

1269
472

166
192
1944
219
22i#

1419#

10814

1449

1674
827

169
449
769
216
1255
2284
1420#

1442
691

1998
559
599
HAUH
586

1731
1967

2292

2329
2317
2284
1693

1714
832

185
446
772
943
1267

719
2156
553
602
559
590%

1754
1962
2322

1773

1999

195
464
773
932

1273

743

21
568
615#
569
608

1769
2000

1779

1913

212
49Y
863,
955

1297

723
2279

177
202

IS

1922

1918

222
514
863
979
1317

836
2288

1789
2041

1984

2107

238
526
869
974
1420

933
2388

1829
2250

1991

2119

248
578
871
986

1443

1219

1812
2L6A

1999

2179

268
643
87
988
1465

1070

1830
2074

201¥

2222

283
661,
877

1069

1998

1160

1846
2204

2049

2238

329
672
879
1122
2144

1211

1856

2063

2289

326
69¢
883

1148

2446

1213

1871

2286



K

)3 calt

oFe 242

OF7 163

LFCN 1133

DFLD Ad4bH
OFN 964

D0AUTO 978

nONED 16418
ENTER $3

ERFU 59

EXFLD 21

EXLTT 2161

FLoep 2207

FEO 135%
FOCON 2158

T80 21684
FONUY 2052

FLHR D262
FILCOR 2263

FILNX 184

FiLL 1298

FRET 2211

6gTg

et 4 Pd Bed bk ek B ok b ek

1

ez
10N 1485
107 3H
TQTST 2R4DH
107X 21954#
18522 424

245
247#
1684
1164
459
96%
982

7044
767
BO7#

2169%

R215#

2189
2209

2272

2269
2278

pooH
1310¢
20124
1071
1470

2384
h24
2684
2538

1114¢
1599%
2045

2868%

2473

1L74#
294
154

14608

[

WO PPN

NVl U

1 GBI DIOTOMNC
3

PN

8304

2199

228>

. 227V

23244

1322
1504

529
ICH
294
3106
358
360
375
an7

418

1124
1641
2054
2278

1192

272
1677
1864
2087
1521

2200
1493

456
9701
1pbdzw

2214

23378
2272
2835

1326

298
324
343
386
388
428
424

1142
1640
2055
2189

1643

284
1694
1879
2096

1538

1548

344

1646

2983

1683

312
1766
1923
2231

1637

1652

1758

327
1722
i91¢

1680

1659

1973
354

4739

1928

173%

1654

2089

369
1749
1941

1758

392
1762
1954

1838

418
1772
1962

1853

544

1784
1975

2102

1592
4791
1992

2197

837
iB22

2¢04

924
1828
2011
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ey
Gt

P5#

4L
1118
117#
2331
1224
1243
189#
1234
11944
1LuT7H
1174
199
- 1006#
KALGE 1134
¥1 KA
K12 : 623
731
P268
K1¥323 1154
w1109 125¢#
KA23y 1454
Kaw 94
w3277 L1274
K520 1naq
o 11
s 1
w7
< 7E94
AL
“7785
w7787
W7717
w7727
SV
T4
wiliag e
“ 7747
w7787
»7«”1“’)
w7767
R AAs
%7774
K7772
«7773
K7774
K7775
K7776
®7777
“78
KOAT
KCAIM
®CC

1607
2304
2339

2334
1565

2132

1638

1817

452
962

2319

2050

1596

1119
465
1615

675

997

leld
lego
712
728

1824

1455

2326
2528

1651
2140
1832

462
1127

2327

1364
988
2263

956

1132

1495

2811

1841

477
1137

1134

1540 1672

1927 2183

512 53
1268 1299

1378 1568
515 935

1361 1482

2154

538 585
13087 1409

2298

1561 2256

588
1477

2258

639
2122

659
2125

681
2463

684
2160
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