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ABSTRACT

The ISZ Test checks the operation of the ISZ instruction of the PDP-15.
Various checks of the ISZ instruction are made, including ISZ of
7777773 to 0, on all memory locations, and ISZ of random numbers
stored in random memory locations from random memory locations.
Errors are indicated to the operator via the teleprinter.

REQUIREMENTS

Equipment

Standard PDP-15 computer

Storage

The program uses all of 4K memory for the program or as a test area.
When the program resides in upper 2K of memory, it occupies from
locations 06440 to 07711. The random ISZ portion of the test tests
all locations below 06440.

Preliminary Programs

Basic instruction tests

LOADING PROCEDURE

Method

a. Put HRI tape of program in reader (high speed, if available).

b. Set ADDRESS SWITCHES TO 00200; the BANK MODE switchona 1.
c.  Depress and release READ-IN key. |

STARTING PROCEDURE

Control Switch Settings

The following is o table of ACCUMULATOR SWITCH settings and
their action on the program:



4.2

4.3

AC Switch Set As Action

0 1 Halt on error
0 Don't halt on error
i 1 Don't print on errors
0 Print errors
2 1 Ring bell on error
0 Ring bell after N passes
3 1 Loop on current conditions
0 Don't loop on current conditions
4 1 Loop on current test
0 Don't loop on current test
5 1 Save initial error conditions of
random 1SZ
0 Don't save initial error conditions
of random 1SZ
6 1 Vary location of {SZ instruction
0 Don't vary location of I1SZ instruction
7 1 Vary location of number incremented
0 Don't vary location of number incremented
8 1 Vary number incremented
0 Don't vary number incremented

(Switches 6, 7, 8 operate in conjunction with 5; 3 supercedes 4)
N is an arbitrary number (initially 20000, for random (iISZ's) which is
controlled by the LAW-N instruction in Esccfion 07052 and may be

changed at the operator's discretion.

Starting Addresses

The starting address of the program is 00200, The restart addresses
are 00200, 00244, 07000, 7052, and 7652 (see Section 5.3),

Program and/or Operator Action

a.  Set ADDRESS SWITCHES to 00200

b. Set ACCUMULATOR SWITCHES to desired positions (see
Section 4.1}. Normal setting is 510000,

c. Depress 1/C RESET

d.  Depress START



5.1

5.2

5.3

6.1

6.2

OPERATING PROCEDURE

Operational Switch Settings

See Section 4.1,

Subroutine Abstracts

None

Program and/or Operator Action

a.

To put the program in the 'scope mode, the ACCUMULATOR
SWITCHES should be set to 270000, (don't halt, don't print,
bell after N passes, loop on current number (location), loop
on current test, save error conditions).

To start program initially so that upper memory may be checked,
start at location 00200.

To start program initially so that lower memory may be checked
without checking upper memory, start at location 00244 .

To restart program to check upper memory after program has
moved, restart at 07652,

To restart program to check lower memory after program has
moved, restart at 07000.

To restart program to check random 1SZ’'s after program has
moved, restart at 07052,

ERRORS

"hless AC switch 1isa 1, all errors will be printed on the Teletype.

Error Halts and Description

Location Description
00442 ISZ on upper memory did not skip
00504 Location in upper memory did not ISZ to 0
07466 ISZ on lower memory did not skip
07530 Location in lower memory did not ISZ to 0
07601 Random ISZ add failure

Error Recovery



6.2.1 To Repeat Failure

If AC switch O is a 1, the computer will halt on an error. To recover
and repeat the failure, reset AC switches 0 to 5 as necessary (see
Section 4.1) and then depress CONTINUE key.

6.2.2 Recovery with Random 1SZ

The random ISZ portion of this test has special recovery features.

AC switch 3, as with the other tests, may be used to put the program

in the 'scope mode (loop on current conditions). If, however, it is
desired to save the conditions of an error and vary the parameters which
make up the current conditions, AC switches 5 to 8 may be used. If
switch 5 isa 1, and an error occurs, the exact conditions which caused
the error will be saved (location of ISZ instruction, location of
number ISZ'd, number ISZ'd). By setting switches 6, 7, and/or 8

to a 1, any one of all of these conditions may be changed. Returning
6, 7, and/or 8 to 0 causes the original error condition for that

switch to be used again. Thus it is possible to determine which
condition(s) is causing the error. Switches 5-8 have no effect, if

an error does not occur.

6.2.3 Test Special Conditions with Random 1SZ

To test special conditions in the random ISZ test, store the location

of the ISZ instruction in 07112 (SAVE1) and 07115 (RANDI), store

the location of the number 1SZ'd in 07113 (SAVE2) and 07116 (RAND2)
and store the number to be ISZ'd in 07114 (SAVE3) and 07117 (RAND3).
Restart the program at location 07067 (PROCED) with AC switches 3

and 5to 1.

6.2.4 Test Particular Memory Location

To test a particular memory location in the ISZ to O tests, store the
number of the location to be tested in 00252 (PNTR2) if program is in

low memory and an upper memory location is to be tested (if progrom

is not in low memory, move it there by restarting computer at 07652
(MOVEDN), or in 07046 (PNTR1) if program is in high memory and a
lower memory location is to be tested (if program is not in high memory,
move it there by restarting computer at 00244 (MOVEUP). Whether the
program is in lower or upper memory can be determined by the program
counter while the program is running (it may be easier to stop the computer
before looking at the PC). if the PC contains a number above 04000, the
program is in upper 2K of memory and conversely. Restart computer at
00206 (ISZH146) or 07005 (ISZLOW+5) (as appropriate} with AC

switches 3 and 4 a 1,



6.3

6.4
6.4.1

6.4.1.1

6.4.1.2

Error Switch Hierarchy

ERROR ENTRY

BELL
ON ERROR
?

{SWITCH 2)
PRINT
ERRORS

?
PRINT ERRORS

(SWITCH 1)

Wy -
HMALT
ON ERROR
?
(SWITCH O}

RETURN TO
MAIN PROGRAM
CHECK FOR REPEAT

OF ERROR
CONDITIONS.

Error Typeout Examples

Increment Memory from -1 to 0

No Skip
I1SZ DID NOT SKIP, LOC 001234

The above example shows that the number in location 1234 (-1)
when incremented, did not skip.

Bad Add

ISZ ADD

NUMBER AT ORIGINAL BAD
001234 777777 777777

The above example shows that the number in location 1234 (-1)
was not incremented.



6.4.2

7.1

8.1

Random ISZ Test

I1SZ ADD

NUMBER AT  ORIGINAL BAD I1SZ AT

001234 765435 765434 005763
The above example shows that a number in location 1234 (the number
was 765435) was 1SZ'd improperly producing a result of 765434 (carry
from bit 17 to bit 16 was lost). The ISZ instruction was in location

5763.

MISCELLANEOUS

Execution Time
Not applicable

PROGRAM DESCRIPTION

There are three basic portions to the program, a portion which tests
upper memory to be sure that all memory locations can be incremented
to O (ISZHI), a portion which tests lower memory to be sure that all
memory locations can be incremented to 0 (ISZLOW), and a portion
which assures that random numbers stored in random memory locations
can be 1SZ'd from random memory location properly (RANISZ).

ISZHi

a. The first function performed is that of initializing the beil
counter and setting up for header printing should an error occur.

b. Then a pointer is set to 04000 to allow the program to access the
first location to be tested.

c. The number 777777 , is stored in the memory location indicated
in the pointer and # is then incremented to 0. Checks are made
to assure that the computer skipped and the number went to 0.

d. A check is then made to see if the memory location should be
tested again (switch 3). If so, c is repeated immediately. If
not, then the address is incremented and then c is repeated.

e. Step d is repeated until location 07777, has been tested, at which
time a check is made to determine if the sequence should be
repeated (switch 4). If so, the program goes back to b. If not,
the program is moved to upper memory and then control is trans-
ferred to the ISZLOW portion of the program.



8.2

8.3

ISZLOW

This portion is essentially the some as ISZHI except that location
0, to 3777  are tested and the program is not moved when ISZLOW
is completed.

RANISZ

Q.

First the initiolization of the loop counter and the header
is set up.

Then three random numbers are generated for the location
of the I1SZ, location of the number, and the number respectively.

The number is stored in the appropriate memory location and
an ISZ instruction is formed for that location and stored in its
proper place.

The ISZ instruction is then executed and the result is checked
with a synthesized ISZ for proper addition. [f no errors
occurred, a check is made to see if the test should be repeated
(switch 3). If not then the program returns to step b. If it
should be repeated, the program returns to step c.

If an error occurred, the conditions which caused it are in-
dicated to the operator (unless they have been suppressed by
AC switch 1) and then a check is made to see if the conditions
should be saved (switch 5). [f not, the program proceeds on
as if nc error occurred,

i e arror conditions should be saved, the progrom then determines
which of the three variohies should be changed, and repeats the

test for the new voricbles and/or the old ones. The operator can
always return o oiiginel ervor conditions by setting AC switch 6

7, and 8 to 0. By setting AC switch 5 to O, the operator can continue
on with testing independent of the error, if he so desires.
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JTITLE [S2-15

/1SZ TEST

JFULL
pazev .LOC 270

JROUTINE TO 1SZ UPPER 2K MEMORY FROM -1 TO @ (OCCUPY LOW MEMORY)
£

nacasr 760000 1SEH] LAW
PR 247251 nAC CNTR2 /SET LOOP COUNTER
AR2a? 230547 LAC CONST3 /SET UP 1O PRINT. HEADER
2R3 "4R4as5s NAC ERROR4+11
Bo2a4 204256 LAC STRT
neons 240252 NAC PNTR2 /SET POINTER TO 4000
Np2an 754081 CLA'CLL i CMa /SET AC TO -1
n@oB7 A6P252 NACe PNTR2 sSTORE IN MEMORY
n@R1e 460252 1SZ# PNTR2 /INDEX LOCATION TO 8
ap211 igmg2i JMS ERRORZ /ERROR, cOMPUTER plp NOT SKIP
Aa212 220252 LAC# PNTRZ /GET C(MEMORY)
aB213 7403200 SZA /1S 1T 8?2
aB214 19Mn444 JMS ERROR4 /NO» ERROR
pA21s 757204 LAS
08216 500254 _AND MASK12
n@217 740200 SZA /L00P ON CURRENT NUMBER?
agaz2¢e 60206 JMP IS#HI+6 /YES
paz221 750004 LAS
0e22? 742010 RTL
AQ223 7411080 SPA /RING BELL?
38224 680232 JMP L +6 /NO
pB225 200251 LAC CNTR2
@226 340253 TAD ONEZ2
ap227 4251 DAC CNTR2
ag23¢ 741200 SNA
ne231 190316 JMS BELL?2
#@8232 207252 1 AC PNTR2 /NO» GET C (PNTR2)
nR233 540257 gAD yPLIM?2 /1s 11 7777
PR234 600240 JMP 44 /YES
28235 340253 TAD ONE2 /N0, INCREMENT FOR NEXT
PR236 240252 DAC PNTR2 /LOCATION
00237 600286 JMP [SZH1+¢6
p@24 750024 LAS
nB@241 500255 AND MASK22
a@z4? 750228 SzACLA /LOOP ON THIS TEST?
PB243 600224 JMP [SZHI+4 /YES
V6244 776526 MOVEUP LAW =A /NO,» GET READY TO
Ag245 140260 JMS MOyE?2 /MOVE PROGRAM
fBra6 ARn229 ISZHI JORIGIN ADDRESS <~LOWEST ADDRESS -LOW
ap2a7 306440 B /DESTINATION ADDRESS -LOWEST ADDRESS -HIGH
Ap’s5¢ KATEND JMP [SZLOW /G0-TO PROGRAM IN UPPER MEMORY
AB251 2aAAA0 CNTR2 @
AQ25?2 AR0ARG PNTR? ]
Apr52 AAPEAL OWNF2 1
RAr5e A4BAAG “ASK12 4007900
Agrss F2ABRY “AGK22 207200
#@e5o6 n@anng STRT 4p98 .
BADET GETTEY UPL M2 7777

.EJECT



PaGE 2 1SZ-1b

/SUBROUTINF T0 MOVE THE PROGRAM (OCCUPY LOW MEMORY)

Wer6y  AARARA MOVE?2 )
A0261 N4A313 NAC TALLY2
wpr6? 22M260 LAC# MOVE?2
"0263 140314 NAC POINT3
PB264 20260 LAC MOVE?2
nB265 3401253 TAD ONE2
RB266 140260 DAC MOVE?2
PB267 220260 LAC® MOVE2
aaz7n "4an315 NDAC POINT4
#0271 22M314 LOOP? LAC# POINT3
w272 260315 NaCs POINT4
na273 207314 LAC POINT3
0274 340253 TAD ONF2
nB27%5 40314 DAC POINT3
MO276 287315 LAC POINT4
ne277 340253 TAD ONE?
AA300  N4N315 DAC POINT4
2301 207313 LAC TALLY?
@B302 340253 TAD ONF2
PB3B3  P4P313 NDAC TALLY2
aR304 740200 SzA
np3es 600271 JMP LOOP2
nR306 200260 LAC MOVE?
na3o7 340253 TAD ONE2
na31e n4an260 DAC MOQVE?
Pe311 754000 cLatcLL
ne312 20260 JMP# MOVE?
AB313 B3RO0 TALLY?2 a
nB314 narane POINT3 @
0315 narARe POINT4 @

/

/ROUTINE TO RING BELL ~-LOW MEMORY
BA3L6  0BA0A0 BELL?2 a
0317 760207 LAw 207
PB320 190531 JMS TyPE?2
Bn321 400200 XCT ISZHI
#3222 n40251 DAC CNTR?2
ne323 620316 JMP=e BELL2

/

/ROUTINE TO ISSUF CR-LF LOW MEMORY
#8324  0QA00D CRLF?2 ?
80325 760215 LAW 215
#0326 180531 JMS TYPEDQ
AB327 760212 LAW 212
BI3IN 104531 JMS TYPE?2
29331 620324 JMP# CRLF2

LEJECT
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[5¢-1

LIRS
AAIIS
Q334
AAZ 35
2a336
AR3I37
AR3Z4
/RN
?N3I42
AA343
ND344
#2345
naz4de
nA3z47
AA3ZISH
AA3IS1
AB3572
AB3IS 3
nazsa
aa35%
nB3IsS6
na3sS7?

AB360
78361
AAz362
BA363%
Pdz364
A2z65
28366
AAz67
AB3I70
AR371
B8372
nAAz73
nB374

e

APRaC9
240355
777772
240313
207355
740518
740818
742410
P40355
530356
241357
107531
200313
340253
A40M313
741200
627332
200355
6AN340
AANBBG
Agraa7
nan268

apn361
311323
332248@
204311
304240
316317
324249
323313
311328
254249
314317
303248
377400

ATYPE QUT THE

TYPOLO

TEMP2
SEVENZ
ASK] i2
/

/ERROR

/
MESSy 2

a
NAC
LAW
NAC
LAC
RAL
RAL
RTL
NAC
AND
xOR
JMs
LAC
TAD
NAC
SNA

CONTENTS OF THE acC

TEMP?
-6
TALLY?2
TEMP2

TEMP2
SEVENZ
ASKIl?2
TYPED
TALLY2
ONE 2

TALLY2

JMPas TYPOLO

LAC
JMP
&
7
269

MESSAGES

‘*1

TEMP?
.14

311323
332242
394311
304240
316317
324240
323313
311320
254240
314317
343240
377004
EJECT

(LOW MEMORY)

ANE
1Z.SP
0,1
/0,5P
/N, O
/71,5F
/S K
/1.pP
/s SP
/L0
/G0 SR
/RO

IN O0cTaAL

(LOW)
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Ap3I7R 240376 MESS22 41
"A376 215212 215212 /CRsLF
Aaz77 211323 311323 /1,S
AA4NC 332240 332240 /2,SP
NN4a1 331324 381304 /A,D
An402 3724215 344215 /0,CR
AN4nz 212212 2172212 /LF,LF
20404 316325 316325 /N,U
AA405 3153@2 315302 /M. B
AR4a6 385322 385322 /EWR
nR4B7 240301 247301 /8P, A
NB41 304248 324248 /T,SP
Anaq1 317322 317322 /0,R
ap4a1?2 3113@7 311307 71,6
AB413 311316 311316 /1N
nPaq4 331314 301314 /AL
nR415 247248 2407240 /SP,SP
Np4q16 302301 302301 /B, A
A0417 304248 304240 /DssSP
NR420 377008 377008 /RO,
/
/ERROR REPORTING SUBROUTINE 2 (LOW MEMORY)
26421 200000 ERROR2 ?
nPaz? 750804 LAS
nAR4az3 742010 RTL
nR424 741100 SPA /BELL ON ERROR?
AB425 120316 JMs BELL?
NB426 750804 LAS
n0427 7400610 RAL
Ar4a3n 741108 SPa /PRINT ERRORS?
AB431 600440 JMP L +7 /NO
nB432 190324 JMS CRLF?2 /YES, CRLF
20433 200360 LAC MESS12
na434 137510 JMS TMESS?2 /TYPE Oyt "I1Sz DID NOT SKIP, LOCw
AA435 280252 LAC PNTR?2
2B436 100332 JMS TYPQOLO sTYPE OUT NUMBER OF LOCATION
437 180324 JMS CRLF2 /CR=-LF
20440 750084 LAS
AR4a41 741108 SPaA /HALT ON ERROR?
BB442 7400840 XX /YES
28443 620421 JMP® ERROR2 JEXIT

JEJECT
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pda4qa
PA44%
AR446
nBaa7
ARase
NB451
ha4as?
nA4s3
fR45a
NR45%
ARase
?Q457
Ag46¢
nas61
AN462
PB463
APa64
na465
AB466
ABa67
hpgara
aAn4a71
80472
AR473
AB474
ag4a75
aQ4a76
nAa4az7
nB5a9
205021
pOs502
28583
28504
PO505
ARsd6
aasa7

AAAIAD
750004
747218
741100
1908316
750004
740010
741100
AAP5R2
200375
130510
190324
20n506
A40455
207252
190332
760240
1004531
190531
iAN531
100531
100531
750001
1674332
767240
100531
100531
227252
120332
100324
750804
741120
740348
620444
600462
200375

/ERROR MESSAGE REPORTING SUBROUTINE 4 (LOW MEMORY)

FRROR4

CONgT2
SONSTS

?

LAS

RTL

SPa /BELL ON ERROR?
JMS RELLD /YES

LAS

RAL

SPA /PRINT ERRORS?
JMP L +06 /NO

LAC MESS22

JMS TMESS2 sTYPE OUT HEADFR
JMS CRLF2

LAC CONST2

DAC .-4

LAC pNTR?2

JMS TYPOLO /TYPE CUT LOCATION OF NUMBER
LAW 247

JMS TYPED /TYPE 5 SPACES
JMS TYPE?

JMS TYPE?Z

JMS TYPE?

JMS TYPE?

CLA!CMa

JMS TYPOLO /TYPE ORIGINAL NUMBER
LAW 240

JMS TYPE?

JMS TYPE?D

LAC# PNTR2

JMS TYRPOLO /TYPE BAD RESULT
JMS CRLF?2 /CR-LF

LAS

SpA /HALT oN ERRQR?
XX /YES

JMPe ERROR4 7EX1T

JMP EQROR4+16

LAC MESS2?2

LEJECT
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np51e
7B511
7B51?
70513
nps14
PB515
ne516
70517
aps520
nas521

nns22
nes23
nas24
Ag525
nB526
nes27
nas3¢
AB531

AR532
AB533
nB534
aB535
aBs536
nas37

1S#-15

"ACIRE
140314
227314
740420
742428
742020
742020
742420
100531
5472537
520510
220314
100531
447314
547537
620510
H“an512
20000
SpA537
787486
707401
6AN534
620531
apn377

/MESRAGE TyPFOUT SUBROUTINE

TMFSS2

TYPED

RUBOT2

[

DAC POINT3
LACs POINTR
RAR

RTR

RTR

RTR

RTR

JMS TYPE?
SAD RURQTZ2
JMpe TMESS?
LACa POINT3Z
JMS TYPE?2
ISZ POINT3
SAD RURQT2
JMPa TMESS?2
JMP TMESS2+2
[

AND RURQT2
TLS

TSF

JMP -1
JMPas TYPE2
377

JEJECT

(LOW)



PhYoqs

AT pa .LOC 7ape
/ROUT[NE TO [SZ LOWER 2K MEMORY pROM 777777 TO © (0CCUPY HIGH MEMORY)

NTEEE Ll TSZLOW LAW

PTH 47345 NAC CNTR1

A7enY 297533 LAC CONSTs

A7IPa% 147501 NAC ERRQR3I+11

N74Ka 147046 NzZM PNTR1 /2ZERO POINTER

A70A5 7544801 CLAsCLLCMA /SET AC TO -4

N70R6A P67346 NACs PNTRy /STORE -1 IN MEMORY
7807 467046 [SZ# PNTRy /INDEX LOCATION TO p
nreale 1g7445% JMS ERRQOR1 /G0 TG ERROR SUBROUTINE
A7HLY 227346 Lac® PNTRL FGET CONTENTS OF MEMORY
nrnLe 740200 SZA /1S [T &7

A7&1L3 1R7470 JMS ERRQR3 /NO» ERROR

w7614 750304 LAS

07015 537850 AND MASKii

7016 740200 SZA /LO0P ON CURRENT NUMBER?
#7¢17 437305 JMP 1SZLOW+s /YES

@7020 750204 LAS /GET C {(ACS)

27021 74201¢ RTL /MOVE 2 LEFT

@7n22 741100 SPA /RING BELL?

7023 637931 JMP ,+6 /NO

n7024 207045 LAC CNTR1

B7ARS 347047 TAD ONFE1

n7a26 A47045 DAC CNTR1

07027 741209 SNA /1S CNTR @7

7030 107276 JMS BELL3 /YEs, RING BELL
N7031 207846 LAC PNTR1 /NO, GET C (PNTR)
27032 547344 SAD UPL IMg /1S 1T 7777

B7133 687037 JMP |, +4 /YES

B7034 347047 TAD ONEZ

7835 247046 DAC PNTR1 JNO, INCREMENT FOR NEXT LOCATION
P7036 607905 JMP ISZL0OK+5

07037 750804 LAS

27740 S@785¢ AND MASK21

A7G41 7502008 SEA!CLA /LOOP ON THIS TEST
@7042 607004 JMP ISZ oW+4 /YES

27343 6@7052 JMP RANISZ /NO

f7044 ne3777 UPLIML 3777

B7045 2pn000 CNTR1 ]

27046 20020@ PNTRY /)

n7347 ngRaeq INE1 1

n725n RanzRQ MASK11 40000

A7M51 0200640 MASK21 20000

LJEJECT
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w7057
#7053
A7@54
»7455
R7056
n7057
r706%
A7061
7062
7063
n7¢64
A7065
B7066
27067
#7070
P7071
772
R7273
n7R74
a7075
A7R76
7077
#7100
n7181
n7102
#7103
N7104
a71@5
P7106
#7107
a711@
n7111
a7112
n7113
87114
#7115
f7116
97117
A7120
n7121
h7122

760000
247445
207533
247545
107312
”47112
137323
747113
1907334
&RT7060
107224
747117
747114
187123
107534
757304
537850
740208
AD7067
750204
742010
741100
687111
287045
3470347
A47845
740208
607111
107276
407052
A47245
&B370856
200400
ARRIRG
nBa0ae
200200
AQA200
Ap000a
77134@
4402000
17777

/RANNDOM [S7 TEST (OCCUPIES HIGH MEMORY)

RANISZ

PROCED

SAVE1
SAVE?
SAVE3
RAND1
RAND?2
RAND3
UPLIM3
1SZCON
CONST1

LAW
DaAC
LAC
DAC
JMS
NAC
JMS
NAC
JMS
JMP
JMS
DAC
NAC
JMS
amMS
LAS
AND
SZA
JMP
LAS
RTL
SPA
JMP
LAC
TAD
DAC
SZA
JMP
JMS
XCT
DAC
JMP

[_INRIIIDI

-B
1§72

CNTR1
CONSTs
FRRORS+11
GET1
SAVE1
GET2
SAVE?
COMPAR
=3
GEN3
RAND3
SAVE3
1S2TST
ERRORS

MASK11

PROCED

<t
CNTR1{
ONE 1
CNTR1

. +4
BELL1
RANISZ
CNTR1
RANISZ+4

17777
JEJECT

/SET UP TO COUNT LOOPS

/GET LOCATION OF 1SZ
sGET LOCATION TO BE IS%'D

/COMPARE RAND1 AND RAND2
/T0 RE SURE THEY ARE DIFFERENT
/GET NUMRER TO BE I1SZ'D

/PERFORM AND CHECK THE ISZ
/ERROR, RETURN TO THIS INSTRUCTION
/NO FRROR, RETURN HERE

/_00P ON CURRENT NUMBERS
/YES

/RING BELL?
/NO
/YES

/MINUS LOWER LIMIT OF UPPER PROGRAM
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A7123
n7124
w7125
A7126
h7127
p713n
27131
7132
n7133
N71.34
n743%
271354
B7437
n7149
27141
B7142
07143

77144
A7145
#7146
B7147
A715@
f7151
#7152
#7153
27154
87155
87156
87157
n7160
#7161
n7162
A7163
27164
B7165
A7166
n7167
A717¢
A7171
87172
A7173
87174
87175
B7176

A7177
Aa726¢

7281

Aaneee
287117
67116
227121
347116
ng7lls
427115
7402200
207117
347447
67116
741208
627123
207123
347947
h47123
627123

ApNoa0
"47177
227144
2472020
207144
347047
"47144
227144
47201
227202
267201
207200
347047
h472080
207201
347047
247201
207177
347847
na7177
740268
607155
267144
347047
n47144
754808
627144

Aar308
ARRAEDR
AGraz3

/1S2 TEST SETUP aNp EXECUTION

[SZTSY

]
LAC
NACa
LAC
Tan
NAC#
XCT#
NOP
LAC
TAD
SAh#®
SKP
JMP &
LAC
TAD
DAC
JMP #

RAND3
RAND2

1S#CON

RAND?
RAND1
RAND1

RAND3
ONF 1
RAND?

ISETST

ISZTST
ONEL
ISZTST

[SZTSY

SUBROUTINE

/STORE NUMRER TO BE 1Sz+D
/FORM [S?
/INSTRUCTION, AND
/STORE IT, THEN
/EXECUTE IT
/FILLER
/SYNTHEG [ 2E THE
7152 AND CHECK
/Y0 SEF THaT THE
/ANSWERS AGREE
JTHEY DON®T, EXIT
/INCREMENT ISZTST
/THE HARD WAY

/
/SURROUTINE TO M0Vg THp PROGRaAM (OpcUPY HIGH MEMORY)

MOVEq

(. OOPY

/

TALLYY
FOINTY
POINT2

a
NAC
LAC#®
DAC
LAC
TAD
DAC
LACe
DAC

lLACa POINTH
DACa POINT?2

LAC
TAD
NAC
LAC
TAD
DAC
LAC
TAD
DAC
SZaA
JMP
LAC
TAD
DAC
cLa!
JMP &

2T

JEJE

TALLYZ
MOVE L
POINTY
MOVE 1
ONE1
MOVE1
MOVEL
POINT?2

POINT
ONF 1
POINTY
POINT2
ONE 4
POINT2
TALLY1
ONE1
TALLY1

LOOPY
MOVE1
ONF1
MOVE1
cLL
MOVE 1

CT
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/RANDOM NUMBER GFNERATORS HIGH MEMORY

R7247 nanaed GEN1 ?

A7283 2A7211 LAC R1
B7204 744210 RALCLL
7285 741400 SZL

W7208¢6 347212 TAD R1+1
n7237 747211 DAC R1
G721 4£27202 JMP s GFN1
#7211 “amnv37 R1 AvAR37
A7212 AAFART 3

77213 AP0000 GENZ2 ?

n7214 207222 LAC R2
n7215 7442410 RAL!CLL
27216 7414028 SZL

n7217 347223 TAD R2+1
7220 A47222 DAC R2
n7221 627213 JMpa GEN2
n7222 agrzel R2 ARPANT
n7223 3AA203 3

#7224 200400 GEN3 7

A7225 247252 LAC R3
B7226 7442180 RAL'CLL
7227 741400 SZL

7230 347253 TAD R3+1
87231 #47252 ODAC R3
07232 7247254 NDAC R3+2
A7233 567255 SADs R3+3
A7234 741008 SKp

n7235 627224 JMP# GEN3
#7236 207255 LAC R3+3
A7237 347047 TAD ONE1
A7240 n47255 DAC R3+3
07244 227255 LACa R3+3
7242 n47252 DAC R3
P7243 741200 SNA

07244 607247 JMP ,+3
N7245 207254 LAC R3+2
B7246 627224 JMP# GEN3
7247 2077180 LAC ADDRS
N7250 47255 NAC R3+3
#7251 6@7245 JMP -4

LEJECT



15¢=~1%

A7T2HT AANJEE R3 2OVBAA
P7253% AQPAR3 3
27254 raRrAA0 4
P725% a@a7256 R3+4
27256 2ARBA0 rAnany
R7257 777775 777775
A7264 "56427 56497
27261 ABR175 aoN175
27267 Ape171 wpr171
B7263 waR1L37 Aon137
R72h4 MRRYES 200865
P726" ARFE37 npra37
27066 ABRB3 ARPRA31
B7067 00023 AAAA23
Q7272 AAB21 pRra21
7271 ARANH1L5 neBaLs
n7272 ARRAL3 pOAB13
@7273% AQABRS APARCS
27274 APABGL rAraaL
7275 ARRLNG PACARO

/ROUTINE TO RING BELL HIGH MEMORY

@7276 npovag BELLL @

97277 760207 LAW 287
97390 147702 JMS TYPE1
A7381  4n7000 XCT ISZLOW
07382 647045 DAC CNTR1
7303 627276 JMPa BELLY
/
[I
/ROUTINE TO ISSUE CR-LF HIGH MEMORY
y
7304 MQPBOQ CRUF 4 @
#7385 760215 LAW 215
27386 107702 JMS TYPE4
87367 760212 LAW 212
7318 187702 JMS TyPE1
#7311 627304 JMPas CRLF1

JEJECT
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/GET RANDOM NUMBFR SUBROUTINES

w7312 ARAALQ GET1 ol
n7313 107202 JMS GEN1 /GET RANDOM
A7314 517122 AND CONSTq /MASK
7315 A47115 DAC RAND1 /STORE
n7316 347120 Tan UPLIM3 /COMPARE TO SEF
27317 7472100 gMA /IF 1T Is IN THE PROGrAM
37320 607313 JMP -5 s1T 1S, GENERATE ANOTHER
n7321 297115 LAC RAND1 /NO, IT ISN'T, EXIT
A732? 6273412 JMP# GFT1q /WITH NUMBER [N AC
#7323 AANI00 GET? 7
n7324 107213 JMS GEN2
n7325 597122 AND CONST1
n7326 147116 NAC RAND?2
n7327 347129 TAD UPLIM3
n7330 740100 SMA
7331 607324 JMP -5
7332 287116 LAC RAND?2
N7333 627323 JMPx GET2

/

/COMPARE RAND1 AND RAND2 SUBROUTINE
7334 130009 COMPAR @
07335 287115 LAC RAND1
P7336 740091 CMA
87337 347047 TAD ONE1
N7340 347116 TAD RAND?
A7341 741200 SNA
07342 627334 JMPa COMPAR
7343 207334 LAC COMPAR
P7344 3470847 TAD ONE1
97345 #47334 DAC CoMpAR
N7346 627334 JMPs COMPAR

LEJECT
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@7347
n7352
#7351
A7352
N7353
A7354
7355
7r7356
A7357
A7360
A7361
B736°
27363
27364
P7365
07366
A7367
7370
Rn73714
n7372
A7373
N7374

WAPARA
147372
777772
*AT177
PRTITZ
744919
740019
747218
N4a7372
57373
247374
1377@2
?A7177
1a7847
d47177
741208
627347
287372
AR 355
200228
naaaa7
2002680

/TYPE
TYPORI

TEMP{
SEVENY
ASKIIy

OUT THF CONTENTS OF THE ac IN OCTAL
@
DAC TEMP1q
LAW -¢
NDAC TALLY1
LAC TEMP1
RALICLL
RAL
RTL
DAC TEMp1
AND SEVEN1]
XOR ASKIIq
JMS TYPEq
LAC TALLY1
TAD ONEL
NDAC TALLY1
SNA
JMP# TYPOHI
LAC TEMP4
JMP =44
?
7
260
LEJECT

(HIGH)
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27375
A737¢6
n7377
A7430
A7401
07407
77433
n7404
7425
N7406
n7407
w7410
07411
B7412
?7413
#7414
87415
7416
P7417
27420
A7421
B7422
87423
n7424
87425
@7426
#7427
#7430
7431
87432
7433
27434
87435
P7436
R7437
#7449
#7441
N7442
A7443
727444

Q7376
311323
330240
3IN4311
3704249
316317
2024240
323313
311328
254249
314317
303240
377000
Q7413
215212
311323
332240
201304
304215
212212
316325
3153@2
3In5322
240301
3242480
317322

311387

311316
301314
243240
302301
3034240
377000
A07437
2473240
311323
332249
301324
215212
377000

/ERRNR MESSAGES

MESS11

MESS21

MESS31

.+

311323
332249
344311
304240
316317
324240
323313
311329
254240
314317
383240
377000
1

215212
311323
332240
301304
334215
212212
316325
3153p2
385322
240371
324240
317322
311307
311316
301314
240249
302301
304249
377000
1

2407240
311323
332240
301324
215212
377800
LEJECT

(HIGH MEMORY)

/I,S
/2 SP
/D, 1
/D, SP
/N, O
/T,SP
/S, K
/1.,P
/+9sSP
/L, 0
/C,SP
/RO

/CR,LF
/1,8
/7%,S5P
/A,D
/D,CR
/LF,LF
/N»U
/M,B
/E»R
/SPsA
/TSP
/0sR
/71,6
/71N
/A'L
/SP SP
/8, A
/D, SspP
/RO

/SP SP
/1+S
/2, SP
/AT
/CR,LF
/RO
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JERRNR REPORTING SUBROUTINE 1 (HIGH MEMORY)

@7445 AAQANY FRRORL w
P7446 751004 LAS
r7r447 742210 RTI
27450 741100 sPa /BELL ON ERROR?
27451 1037276 JMS RgLLt /YES
A7452 750484 LAS
n7453 740018 RAL
N7454 741108 SPaA /PRINT ERRORS
#7455 507464 JMP 47 /NO
27456 107364 JM5 CRLF14 /YES, CR-LF
w7457 207375 LAC MESS13
AT460 187657 JMS TMESSt ,TYPE OUT "1SZ pip NOT SkIP, LOC"
B7461 2067046 LAC pNTRY
n7462 147347 JMS TYPQOH] ¢TYPE OUT NUMBER OF LOCATION
N7463 137364 JMS CRLF{ /CR-LF
#7464 750204 LAS
27465 741100 SPa /HALT CON ERROR
n7466 740040 X X /YES
27467 627445 JMP# ERROR1 JEXIT
/
/ERROR MESSAGE REPORTING SUBROUTINE 3 (HIGH MEMORY)
p7474 200000 FRROR3Z ?
87471 750004 LAS
#7472 742910 RTL
#7473 741100 SPa /BELL ON ERROR
n7474 107276 JMS BELL1 /YES
27475 750004 LAS
n7476 740010 RAL
A7477 741100 SPa /PRINT ERRORS?
87500 6087526 JMP 426 /NO
27501 207412 LAC MESS21
07582 107657 JMS TMFSS1 sTYPE OUT HEADER
n7583 187304 JMS CRLF1
075064 207532 LAC CONST4
#7585 "47501 NDAC .-4
A7506 2070846 LAC pNTR1
87527 1087347 JMS TYPQHI /TYPE OUT LOCATION OF NUMBER
n7510 760240 LAW 240 S
7511 107702 JMS TYPE{ /5 SPACES
#7512 107762 JMS TYPE1
07513 107702 JMS TYPE1
#7514 1077642 “JMS TYPE4
#7515 1087762 JMS TYPE1

JEJECT
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1§7-1%

n7516
n7517
n7520
n7521
n7522
A7523
7n7524
7525
07526
n7527
27530
n7531
P7532
07533

750091
147347
767240
19772
1977@2
227446
187347
197324
750024
741100
747240
627478
ART506
297412

CONST4
CONSTS

CLAICMA
JMS TYPQH]
LAW 240
JMS TYPE1
JMS TYPp1
LAC® PNTR1
JMS TYpOHI
JMS CRLF1
LAS

SPa

XX

JMP# ERROR3J

JMP ERROR3+16

LAC MESS21
JEJECT

/TYPe OUT ORIGINAL NUMBER

/TYpE BAD RESULT
/CR-LF

/HALT ON ERROR?
/YES
TEXIT
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FEPRAROR REPOARTING SUBROUTINE S (HIGH MEMORY)D

P73 CAG AR FRRORS [
27535 THEANA4 LAS

2755- 742010 RTL

27R87 741108 SPA /BELL NN ERROR
P754s 147276 JMs RELL1 /YES

27541 T5AES LAS

p75420 750410 RAL

N7543 741160 SPaA /PRINT ERRORS?
n7544 AB7577 JMP 433 /NO

77545 287412 LAC MEcg2t

n7546 1AT657 JMS TMFSSy sYYPE HMEADER

27547 217436 LAC MESS34

a785 187657 JMS TMFSSy sTYPE “iSE AT™
37551 2087651 LAC CONSTe

n7552 147545 NAC . =5

27553 207116 LAC RAN(OD

7554 107347 JMS TYPQOHWI JTYPE LLOCATION OF NUMBER
27555 760240 LAW D43

87556 197702 JMS TYPE4 /5 SPACES

n7557 187702 JMS TYPEY

A756@ 107702 JMS TYPE1R

n7561 107762 JMS TYPE4

n7562 107702 JMS TYPEL

7563 287117 LAC RANDZ

87564 107347 JMS TYPQHI /TYPE ORIGINAL NUMBER
N7565 760248 LAW 247

R7566 107702 JMS TYPE1L

87567 1097702 JMS TYPE4

87570 227116 LAC® RAND?2

07571 107347 JMS TYPQHI /TYPE BAD NUMBER
07572 760240 LAW 249

n7573 107782 JMS TYPEY

a7574 2¢7115 LAC RAND1

p7575 107347 JMS TYPOW] /TYPg LOCATION Of ISZ
07576 107304 JMS CRLF1

27577 750434 LAS

n7629 741188 SPA /HALT ON ERROR?
#7601 740246 XX /YES

07602 750004 RACK LAS

07603 507645 AND MASK31

2764 741280 SNA /SAVE ERROR CONDITIONS?
#7695 £27534 JMPe® ERRORS /NO

JEJECT
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IS#-1%

A766F
n7607
n7610
P7611
ﬂ?él?
A7613
n7614
A7615
N7616
07617
7620
27621

n7622
N7623
n7624
27625
7626
27627
07630
n7631
n7632
07633
07634
87635
#7636
87637
27640
87641

87642
07643
7644
n7645
27646
n7647
87650
27651

TSMANG4
597646
741209
FAT616
1p7312
197334
6A7612
~BT629
°Nn7112
747115
7572004
5@7647
7412900
607630
197323
127334
607624
HB7632
207113
7247116
7574304
507650
741208
607640
107224
6D7641
227114
47117
127123
607535
687602
n10ee9
A4008
ng2000
721000
637553

1Sz0L0C

OPLOC

OPNyM

TRYDIF

MASKZ1
MASK41
MASKS1
MASK61
CONSTs

LAS
AN
SNa
Jmp
JMS
JMS
Jup
JMP
LAC
naAc
LAS
AND
SNaA
JMP

CJMS

JMS
JMP
JMP
LAC
NAC
LAS
AND
SNA
JMP
JMS
JMP
LAC
DAC
JMS
JMP
JMP
1070
4009
2822
1020

JMP ERRORS+17

LJEJE

MASK41

L5
GET1
COMP AR
-2
oPLOC
SAVE1L
RAND1

MASKS 1

)
GET2
COMPAR
I
OPNyM
SAVE?D
RAND?

MASK61

.3

GEN3

o t2
SAVE3
RAND3
1SZTST
ERRORS5+1
RACK

]

cT

/VARY LOCATION OF 1S#?
/NO

/YES, GET ANOTHER ADNRFESS
/1S RAND1=RpNDZ

/YES. TRY AGA[N

/ALL Ok, GO ON

/TRANSFER C(SAVE1)

,70 RAND1

/VARY LOCATION OF OPERAND?
/NO

/YES, GET OP ADDRESS

/1S RAND1=RAND2?

/YES, TRY AGAIN

/ALL OK, GO ON

/TRANSFER C(SAVE?2)

sT0 RAND?

/VARY OPERAND?
/NO
/YES

/PERFORM AND CHECK THE 1S#
/ERROR RETURNS HERE
/NO ERROR RETURNS HERE
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[S#-15

A7657
?7653
N7654
7655
A7656

n7657
@7660
A7661
a7667
A7663
7664
A7665
D7666
B7667
07670
27671
A7672
B7673
07674
B7675
B7676
@7677
@774
n7701
B7782
37703
n7704
877@%5
B7766
87707
A7710
27711

776526
137144
NA6440
W20
hARZ BB

NBRYA2
ha7206
227208
T4RH2@
742428
7472428
742420
742026
187782
547711
627657
227206
137702
547711
627657
207299
347047
n4720Q
687661
nerv00
587711
763406
780403
607785
627702
nQ7256
AQR377
n@1252
ARn6aad
nanoea

AROUTINE TC MOVE PROGRAM TO LOWER MEMORY aAND START [S5zH]

MOVEDNN LA% =4 /GET RFADY TO
JMS MUVE 1 /MOVE A WORDS
o /FROM HIGH TO
1SZR] /LOW MEMORY
JMP 15441 /THEN TRANSFER CONTROL TO ISZHI
/
/MESSAGE TYPFOUT SUBROUTINE (HIGH)
TMESSY 2
DAC POINTY
LACs POINTY
QAW
RT%
RTR
RTR
RTR
JMS TYPEq
SAN RUROTL

JMPs TMESS1
LACe POINTH
JMS TYPEY
SAD RUQQT1
JMPas TMESSH
LAC POINT1
TADG ONFY
NAC POINTYH
JMP TMFSS1+2
TYPEY @
AND RURQOTY
TLS
TSF
JMP -1
JMPa TYPE4
ADDRS R3+4
RUROTY 377
52zRUROT2~-1SZHT1+1+RUBOT{~-1SZLOW+1
42 ]SELOW-RUBOT2+1SZHI -1
LEND
NO ERRNR LINES
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A na1252
ADDRS w7710
ASKIT1 n7374
ASKI1? an3s7

R nP6440
RACK 07602
RELL1 27276
RELL?2 #0316
cLOF 700004
CLON 700044
CLSF 700001
CNTR1 27045

CNTR2 P0251
COMPAR #7334
CONST1  @7122
CONST2 08506
CONST3  @0507
CONST4 #7532
CONSTS 87533
CONST6  B7651
CRLF1 87304
CRLF?2 ee324
FRROR1  @7445
FRROR2  @@421
ERROR3  @7470
FRROR4  @0444
FRRORS  @7534

GEN1 87202
GEN2 87213
GEN3 @7224
GET1 87312
GET2 n7323
ISZCON 27121
[SzHI 203209

1S2L0C 276086
1SZLOW 7800
ISZTST 27123

KRR 788312
KSF 700301
LOOP1 27155
LOOP2 00271

MASK11 27050
MASK12 a0254
MASK21 27851
MASK22 @n255
MASK31 87645
MASK41 A7646
MASKS1 87647
MASKG&1 07650
MESS11 87375
MESS12 AB360
MESS21 #7412
MESS22 #0375
MESS31 B7436
MOVEDN 87652
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MOVEUPR ae244

MOoVEL 87144
MOVE?2 ne260
ONE1 B7047
ONE? nA253
0PLOC B762¢
OPNUM 27632
PCF 700202
PNTR1 27846
PNTR2 20252

POINT] 37200
POINT2 27201
POINT3 20314
POINT4 30315
PROCED 87067

PSA 700204
PS8 700244
PSF 700201
RAND1 27115

RAND?2 87116
RAND3 #7117
RANISZ 87052

RCF 780102
RRR 7008112
RSA 700104
RSB 780144
RSF 700101

RUBQTL 87711
RUBQT?2 08537

R1 87211
R2 87222
R3 87252
SAVE1L 07112

SAVE?2 #7113
SAVED 87114
SEVENL n7373
SEVEN2 28356
STRT 28256
TALLY1 87177
TALLY2 20313
- TCF 700402
TEMpP1 87372
TEMP2 20355
TLS 700406
TMESS1 07657
TMESS2 28519
TRYDIF 87642
TSF 700401
TYPEL 7702
TYPEZ AB531
TYPOHI 77347
TYPOLD R332
UPL ML N7044
upLIM2 28257
UPLIM3 87122
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I1S#HI nezee
MOVEUP ne244
CNTR2 0az251
PNTR2 we2s52
ONE2 208253

MASK12 28254
MASK22 pa255
STRT 00256
UPLIM2  @@257
MOVE? 00260
LOOP2 00271
TALLY2 00313
POINT3  @@314
POINT4  @0315
RELL2 80316
CRLF?2 pP324
TYPOLO 28332
TEMP2 28355
SEVEN2 88356
ASKII2 pe3s7
MESS12 @836
MESS22 28375
ERROR2 88421
ERROR4 20444
CONST2  @@586
CONST3  @@5@7
TMESS2 @851
TYPE2 80531
RUBOT2 80537
A 201252
B 006440
ISZLOW 07800
UPLIM1  B7044

CNTR1 87845
PNTR1 A7046
ONE1 27047

MASK11 #7850
MASK21 87251
RANISZ 87852
PROCED  @7067
SAVE1 87112
SAVE? 07113
SAVE3 #7114
RAND1 87115
RAND2 #7116
RAND3 27117
UPLIM3  @7120
ISPCON 97121
CONST1 97122
IS2TST 97123
MOVE1 ¥7144
LOOP1 87155
CTALLYL  @7177
POINT1  @7280
POINT2  @7201



L

PAGE™Z3

GENY
R1
GEN2
R2
GEN3
R3
RELL1
CRLF1
GET1
GET2
COMPAR
TYPOHI
TEMP1
SEVEN1
ASKII1
MESS11
MESS21
MESS31
FRROR1
ERROR3
CONST4
CONSTS
ERRORS
RACK
1SzLOC
0PLOC
OPNUM
TRYDIF
MASK31
MASK41
MASKS51
MASK61
CONST6
MOVEDN
TMESS1
TYPE1
ADDRS
RUROT1
CLSF.
CLOF
CLON
RSFY
RCF
RSA
RRB
RSB
PSF
PCF
PSA
PSB
KSF
KRR
TSF
TCF
TLS

[57-15

7202
7211
87213
p7222
87224
87252
87276
27304
87312
87323
87334
87347
87372
87373
87374
87375
87412
87436
87445
27470
87532
@7533
87534
A7602
87686
87629
87632
07642
87645
B7646
P7647
87650
87651
87652
87657
87782
9771@
27711
700001
780004
700044
7801021
700102
700104
700112
700144
700201
700202
7002084
7008244
700301
700312
700401
700402
700465



MAINDEC EVALUATION REQUEST

After sufficient familiarization with the operation and documentation of this MAINDEC,
please indicate your assessment of the following areas and retum this form to Digital Equipment Cor-
poration.

IDENTIFICATION: MAINDEC NO. Program Title

USAGE: Used by: Field ServiceD Production O Other D

Frequency of Usage: Daily D Weekly (]  Monthly ]
SUGGESTIONS FOR IMPROVEMENT

1. Are the program loading and operating instructions: clear?D, incomplete ? D, difficult to

follow ?D

2. Do the error reports and program documentation provide sufficient diagnostic information.
in all cases ?D, in most cases?D, in very few ccses?D. Suggestions for improvement:

3. Is the program effective in isolating malfunctions: in all cases ?D, in most cases?D,
in very few cases?D. Would additional Scope loops or Switch Register control be helpful ?
Suggestions for improvement:

4. Does the program ever fail to detect malfunctions exposed by other software ?
Were Margins used ? Please describe malfunction in detail:

5. Does the program ever report non-existant malfunctions ?
Please indicate erroneous report and any pertinent operating conditions:

6. Does this MAINDEC ever expose malfunctions in the Central Processor or other peripheral units not
detected by the appropriate MAINDEC ?
Please describe malfunction and MAINDEC(S) used:

the system? Good| |, Fair| |, None[ |. Would a general description of programming re-

7. Does the documenf[]j)vide a general understanding of the functional programming requirements of
quirements increase the effectiveness of this MAINDEC ?

Remarks:
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