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COMPUTER

GRI ARITHMETIC OPERATOR REGISTERS DIAGNOSTIC PROGRAM

1.0 Function:
Tests registers AX and AY.
1.1 Length:
1724 octal locations, beginning at 0 and ending at 1723.
1.2 Special Hardware:
None
2.0 Description:

DAXAY consists of four groups of tests which will be repeated, in
order, indefinitely if no errors are found.

The ability to zero out AX and AY is the first test group. The
second sends a random number to all registers that do not alter program
flow. An error is detected if AX or AY becomes non-zero. The third
group tests all the possible modifications on the zero-to-register in-
struction fqr both AX and AY. These modifications are:

1. no modification
2. complement
3. increment
4, complement and increment
® SOFTWARE-DIAGNOSTIC
GRI Computer
CORPORATION NEWTON MASS 02164 @l O it i
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5. 1left shift (link clear and set)
6. complement and left shift (link clear and set)
7. right shift (link clear and set)

8. complement and right shift (link clear and set)

The fourth group tests the register-to-self instruction, with the

above modifications, on AX and AY containing a random number.

Errors:

DAXAY will halt and display in bits 0-5 of data display, the error

number.

For Error #2

Press CONTINUE
Display contains actual value in register that failed. (Expected value

is zero.)

Press CONTINUE
Bits 10-15 of data display contain register that failed. (AX or AY)

Bits 0-5 contain last register loaded with random number.

Press CONTINUE

Display contains random number used.

Press CONTIﬁUE to proceed to next test.

Press START to stay on same test with same random number being sent to same
register. Data display bits 0-5 will contain error number and bit 15 will
be 1lit when error occurs again and be off on no error. Program must be re-

started to get out of this loop.
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For Errors #1, 3-31:

Bits 10-15 contain register that failed. Bits 0-5 contain error number.

Press CONTINUE.

Display contains actual value in the register.

Press CONTINUE.

Display contains expected value.

Press CONTINUE.
Display contains random number used. (Meaningless when testing zero-

to-register instructions i.e. errors #1, 3-13.)
Press CONTINUE to proceed to next test.

Press START to stay on same test with same random number. Bits 0-5 of
display will contain error number. Bit 15 will be 1lit when error occurs
again and be off on no error. Program must be restarted to get out of

this loop.

Operating Instructions:

1. Load DAXAY via the Bootstrap Loader for Basic Processor only.
(See Systems Reference Manual.)

2, Transmit O to sequence counter.

3. Dial 27 into device select.

4. Press START.

DAXAY will halt only on an error.
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4,0 Error Table:
Instruction
Error No. Tested : Description
1 ZR (R) Zero-to-register
2 Zero-to-register j;random number
to all possible other registers.
3 ZRC (R) Zero-to-register, complemented.
4 ZR P1,(R) Zero-to-register, incremented.
5 ZRC P1,(R) Zero-to-register, complemented &
incremented.
6 ZR L1, (R) Zero-to-register, shifted left with
LINK = 0 link clear.
7 ZR L1, (R) Zero-to-register, shifted left with
LINK = 01 link set.
10 ZRC L1, (R) Zero-to-register, complemented &
LINK = 0 shifted left with link clear.
11 ZRC L1, (R) Zero-to-register, complemented &
LINK = 1 shifted left with link set.
12 ZR R1,(R) Zero-to-register, shifted right
LINK = 0 with link clear.
13 ZR R1,XR) Zero-to-register, shifted right
LINK = 1 with link set.
14 ZRC R1,(R) Zero-to-register, complemented &
LINK = 0 shifted right with link clear.
15 ZRC R1, (R) Zero-to-register, complemented &
LINK = 1 shifted right with the link set.
16 RS (R) Register-to-self.

17 RSC (R) Register-to-self, complemented.



Error No.
20

21

22

23

24

25

26

27

30

31

NOTE:

Instruction
Tested

RS (R),P1

RSC(R),P1

RS (R),L1
LINK = 0

RS (R),L1
LINK = 1

RSC(R), L1
LINK = 0

RSC(R), L1
LINK = 1
RS(R), R1
LINK = 0
RS(R), R1
LINK = 1
RSC(R), R1
LINK = 0

RSC(R),R1
LINK = 1

DAXAY
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Description

Register-to-self, incremented.

Register-to-self, complemented &

incremented.

Register-to-self, shifted left with

link clear.

Register-to-self, shifted left with

link set.

Register-to-self, complemented &

shifted left with link clear.

[~}

Register-to-self, complemented

shifted left with link set.

Register-to-self, shifted right

with link clear.

Register-to-self, shifted right

with link set.

Register-to-self, complementwd o

shifted right with link clear.

Register-to-self, complemented &

shifted right with link set.

(R) is the register being tested (AX or AY)
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MODEl: MRI
RM
MRI
RM
MRT
KM
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EM
MRI
RM
MRI
RM
MRI
RM
MEI
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7M1

EF‘H\]O: [t l
Ju
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3FOSSIBLE KEGISTERS,
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FOR REGISTERS AX,AY
154025, TRF 3 INITIALIZF RANDOM

TKEF, PRNOR-1 3NUMBERK GENERATOFK
ERROR+2, TEF 5 THESE STFEFS

TRF, ERROR+1 3;MAY HAUVUFE
MEMFU+2, TRF 3 REEN WRTTTEN
TEF, CONT=-1 ;0VEER
LOOF1, TRF
TRF, CNST=1
ER2, TRP
TRF, CONT-3
ER2~10s TRF
TEFs CONT=-5
14103, TP  3MED
TRFsLOOF1+ 4
LIST-1sTRF
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Z of Z0
REG, CNST+ 2
TRF, BV s MEMEG+ &
$SAD S IG=m
REG, CNST+ 3
TEL ET7Z ,MEMEUS
50D s RFC=nAK?
FEG, CNET+ 4
ThP, E17, MFMFU+ &
£5aD s KEG=AY?
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£50D s LFRGe i ?

LHFG, CNST+6
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$SAD 5FORM O INST.
REG 500 pOGe WEC
CNST+7 S0 0net tn

TEF, o+ 6
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THFs o+ 3

0] SMEM .
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TO REGe

AY>NEZ, ER2
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«+55 TRF

TEP, JLIST+1 3 CONT.TRGTS
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MEMEU=- 4 3 STAET QVER

TRF, @ sJUMpP THRU 1,757 GF
FENOB 5 GET EANDOM #
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LTST-1, TkF
TRF,1,15T=1

3TNTTe 1.TST TNDFEX

FENOR=- 1, THF 3 STORE FANDOM

TRE, 0 sNIMRER
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A T) “‘ ‘e
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TRHP, FENOR=-1
FCME

FlsAX HA
AX s T

1, AX

Fl, PRNOR=-1

O 1

F" 1 - AVI
AY > TEMPF

w1y FINOR- |
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AA554
PAS55
D556
@557
nas560
PBS561
nes62
274563
pAS64
AE565
0N566
nBs567
nAs5To
72as571
npsT2
AA573
o574
P2575
nAS576
aesT7
PP600
00601
pp6epe

o603

o604
Vo605
NR606
6r637
20610
0611
ne612
22613
0614

il

P2 on1e
ng 1100
11 2000
POB3e5
ne a1
00 1100
PO1670
0o 2100
pa1660
02 0010
N 1100
12 2000
nAA325
ne o010
aa 1100
PA1670
20 0100
AR1660
0 1110
11 ponn
AAA325
2 BNl
26 1120
ooA205
03 0000
2e1670
oG 2100
PP1667
o0 1110
12 0000
nAA325
g2 peel
p6 1100
oon205
B3 2ABO0
21670
e 2100
pR1660
p2 2017
1110
N6 AnAM
2aB205

23 0000

PP1670
11 0000
APP325
o0 0100
201660
22 0010
oo 1110
26 0010
177777
23 0000
001670
12 2000
@325
00 7100
231660

1915
11
06

e
26

23
o0
12
76

20

06

”3

11
26

oe
73

ne6
P23

12
A6

67
23

né
23
0o
11
23
76
P26
23
0o
12
73
76
06

23

7ZEXSs FOM

ZR
FOM
M
JU

ZRYS: FOM

ZR
RM

FOM
ZM

JU

CZRXC: ZRC

EM

FOM
MR

RM
Ju

CZRYC: ZRC

EM

FOM
MR

RM
JU

CZRXS: FOM

ZRC
MR
RM
RM
JU

CZRYS: FOM

ZRC
MRI
EM

RM

JU

DAXAY
79-43-016L
7 of 20
ST, YA
K1, AX sILI
AXs TEMP

STL
R1, FRNOB-1

PCMP
STL

R1, AY
AY, TEMF

57k FEl1,AY
sLINK=1

STL

R1s FRNOR=-1

FCMP

R1l, AX
AXs TEMF

57ZRC R1l,AX
SLINK=®

CLL,
CNSTs K15 THF

TRF, FRNOR-1

PCMP
Rls AY 37KC K1, AY
AY s TEMP SLINK=M

CL.IL.
CNSTs Els TRP

TR¥Fs FRNORB-1

FCMP
STI. 37ZRC ER1,8X
R1, 8X sLINK=1

CNST, TRF

TRF, FENOR- 1

AX, TEMF
FCMP

STL 3ZRC R1,AY
R1s AY 3LINK=1
-1, TRP

TRF, FRNOR- 1
AY, TEMF

PCMP

3 TEST REGISTER TO SELF



an2

- oe3

o4

205
P06

a7
008

na9
ne

713
714

AL1s

16
717

(18

719
20

pel

P22
023

a2y

725
226

meT

01

GG
233

nR615
pO616
oB617
on620
pr621
20622
An623
nr624
AN625
PO626
nAreeT
MR630
AE631
AA632
7R633
AR634
nR635
AN636
A06317
GO640
A6 4]
ZR6L2
AN643
preas
ane4as
AN646
An6aT
Pr65M
AP651
AB652
70653
PN654
np655
BR656
nP657
ne660
Ar661
An662
AN663
664
Pr665
22666
NE66T
206170
20671
pR672

"PB673

Pe674
PA67T5
POET6
oeeT7
pRI20
20701
2aT02
oe723
eeIB4
2775

P6 DOOR
aA1LeT70
11 ooaa
11 2000
AnA325
a0 A1ee
01660
6 N
AA1L6T7A
12 0000
12 noea
are3R2s
an 0100
pol1e6n
P6 00N
ar1670
11 2g1 ¢
11 oae@
BAn3esS
ez 2100
a@la41
aAG1670
am a1en
Na1660
6 Aaee
aa1670
12 2010
12 0060
PAA325
o0 616a
oAl 4a4]
PR167¢
an 100
APV E6AG
6 Anen
gRr16e7a
11 @100

11 apen

npa3es
ne A100
AA1ETR
o6 2100
PR1660
026 2000
PR1670
12 2100
12 o000
RB325
6 0100
peleTo
e 01080
21667
pe aeor
pe16T0
11 ¢11¢2
11 gped
2@@325

"6
%3
11

11
6

12

12
A6

73
12

12
26

neée
”3
11

11
e

s DATA FATHS USING

sNUMRER.
RSAX: MR

RS
KM
JU
kESAaY: MF

kS
EM
Ju
CRSAX: MR

RSC
RM

JU

WED
Ju

ChSpYe ME

AXF 1

MS
JU

AYPl: MK

kM
MS
JU
CAXFl: ME

ESC
RM

DAXAY

79-43-016L
8 of 20
RAN DOM
FENOR=1, AX 3RS AX
AX
AX> TEMF
FCMF 5 COMFARE

FRNOE-1, AY 3ES AY

AY
AY, TEMFE
FCMFE 3 COMPARE

FPRNOR=-1, AX 3 KSC AX

A%
AXs TEMF

FS0C

FRNOP-1
PCMF

PENOFR=1, AY 3HSC AY

AY
AY s TEMFE

$50C

FENOB-1
FCMF

PENOR=-1, AX 3RS AX, b1

AX, Pl
AXs TEME

PENOR= 15 F1
FCMP
FENOR- 1, AY 3RS AY, F1

AY, P1
AY> TEMF

FENOPR=- 1511
PCMPF
FRNOB- 1, AX 3 HSC

AXs F1

0X, P1
AXs TEMT



o4

2e5
N6

a7

nng
aeQ

n1a

n13

714
n1s

716
017

a2p
021

pe2
G233

)
.‘\\)
N

a2
7e3
a4

ne5
006

paT

98

7209 .

A1y

g1l
pla
713

214
P15

20706
eo727
ea710
2711

oa712
nATL3
arT714
AATLS
0716
oAT17
apT20
aeTel

paT22
naT723
aeT24
ART25
AOT726
paT727
pAT30
G731
@732
PA733
aAT34
PRT35
PAT736
a@ET37
agT4Q
aeT41

paTaz
20743
peTa4a
G745
BOT46
Q747
anT50
2e751
@752
AB753
AAT54

00755

20756
anT57
nOT76m
A0761
08762
nA763
AnT64
00765
00766
P0767
P0770
PO771
Pp772
P7773
00774
PBT17S
20776
e0777
71000

e 100
LGB EITAYS
PALE6T0O
an 106
PR1660
pe paee
AR 670
12 0110
12 aoen
AAR325
A o1en
A01446
AAL6TH
oo a16e
AA1666
N6 Anae
gO1670
11 1000
11 6000
AEM3es
pe ol
e 1060
PO16T70
e P100
Pr1660
e Opae
1670
12 1000
12 G000
nor325
pe dpal
6 1000
PR1670
2o p1on
nR1660
06 pran
1670
02 0910
11 1000
11 o000
opm325
g2 ae10
p6 1000
01670
Y 2100
PR1660
e ;101
ARAT752
73 016G
neanee
6 aoen
nrE1670
g2 0gle
12 1000
12 2000
Anp32s
n2 a1n
g6 1000
221670

12
neé

73

”3
11

11
a6

o1
a6

23

—
-
(%

12
76

414
a6

11
ne
11
né6

135
26

a3
23

76

20
.2
26

0o
06

CAvIl:

XLIC:

2 YL1C:

X1.1S5:

YL.1S:

Ju

WED
JU

MK

RSC
kM

JU

WED
JU

ME

JU
MR

RS
kM

FOM
MS

JU
MK
FOM
RS
FM

FOM
MS

JU
JUp
RMI
MR
FOM
RS
kM

FOM
MS

$8ic

PTNOF- 1
POMI-

PENOR=1, AY

AY, F1
AY, TEMF

§STC

PRENOR- 1
oML

FENOTR=-1, &%

A¥ ST,
AXy, TFMP

CLT.
FENOB=-1,1,1

FeMy
FENOR=- 1, AY

AY 5T, ]
AY > TEMF

CLL
FENOE- 1,11

PrM P
FRNOE-1, AX
STIL

AX>1.1

AX, TEMF

STI.
PRNOB=-1,L1

FCMF
XL15+1

Tho s

PENOR- 1, AY

ST
AY,1. 1
AYs TEMF

STI,

-PRNOB=1,L1

DAXAY
79-43-016L
9 of 20

SHSC AYS P

S AY,1L1

SLINK=@

5ES AY,I

SLINK=0

ST.INK=1



16
ar7

B1R
?19

nan
A21
aL2
23
pe4q

25

ne6
neT

L
neo
730
A31
m32
701
ane
7P 3
a4
Gos
P06
a07
708
209
?10
P11

P12
313

P15
216
817
218
219

p2p

n1an1
1002
"1003
1004
71005
nN1ea6
21007
01010
71011
n1p12
21713
21014
P1O15
GRRIBNS)
1017
A1o20
n1e2]
n1a22
m1a23
nlroza
n1p2s
21026
A1927
n1o30
B1431
p1e32
1333
N1@34
B1435
21236
a1237
2140
01041
nia4az
21043

‘A1o44

N1045
P1046
Bloat
01050
21051
n1pse
P1A53
21254
21055
21056
21057
21060

"p1@61

g1o62
721063
21064
P1P65
21066
21267
01070
21071
pip72
1273

pe 20100
pA166¢
p6 ApR0
ne1670
11 19010
11 agea
AAP3R5
o 2100
o@a1441
oA16T70
72 aem
e 1000
nE1eT70
e a1oe
nB1660
a6 AGEEA
AR1670
12 1410
12 6060
PON325
e M1O0
Go14aL]
AA1670
pe Anol
n6 1000
pR167a
20 A100
PN1660
26 GAGD
pR1L6T70
B2 Ae1n
11 1910
11 0000
PBa325
P 2100
0A144]
pa16e70
pe 0010
06 1000

-pAL6eT0

o0 #3100
PO1660
P6 0RAD
PA1670
ne PE1D
12 1010
12 0000
pOP325
20 0100
P01 441
PP1670
g2 2010
06 1000
pO1670
P00 PL1OD
201660
06 2000
f01670
11 1100

"3
11

11
6

e
(415)

G]3)

e
"6

03
11
a1
11
né
n3
a7
26
23
12
o))
12
06
73
oo
26
23
11

11

CX1.1C:

CYL.1C:

CXL 1S5:

CYL1S:

XR1C:

JU
ME

RSC
EM

Ju
WRD
FOM
MS
Ju
MR

ESC
EM

JU
WED
FOM
MS
JU
ME
FOM
ESC
M
JU
WRD
FOM
MS
JU
MR
FOM
RSC
RM
JU
WRD
FOM
MS
Ju
MR

RS

FCMF

FENOR=-1, AX

AX, L1
AXs TEME

$S0OC

FRNOR-1
CLT.

FENOR- 1511

FCVF

FENOP=- 1, AY

AY»1.1
AY, TEMF

8s0C

FPENOR-1
CLI,

PENOR=-1,1.1

PCMF

PENOFP-1, AX

STL.
AX,51.1
AXs TEMF

£50C

FENOR-1
STL

FPENOB-1,L1

FCMP

PRNOB- 1, AY

STL
AY,1.1
AYs TEMP

S0

PRNOR-1
STL

PRNOB-1,L1

PCMF

FRENOBE- 1, AX

AXs R1

DAXAY
79-43-016L
10 of 20

» RSC aX,1.1

5TLINK=0

SONE'S COME.

s ESC AYSLI

5T.INK=0

SONE'S COMLE e

s RSC AX,1.1

SONE'S COMF.

3FSC AY,L1
5TLINK=1
o CO“@ }" Y

5ONL

5RS AXsR1 -

SLINK=0



p22
na3

P4
725

p2e
peT

gasg
p29

30
201
gpe
203
g4

2es
226

207
o8
anag
710
P11

@312
713

214
715

f16
017

018

n19
nen

p21

g22

023

224
725

neeé

1074
P1R75
P1076
210717
n1120
21101

nliaez
nm11@3
01104
21105
71106
21187
21110
pr111

pr1te
71113
Pl1114
@1115
1116
w1111
?11ep
n11al

gli2e
21123
P1124
71125
@lr126
pr127
”1130
71131
gli13e
#1133
#1134
@1135
21136
#1137
01140
1141

?1142
P1143
Bl1a4
71145
pl146
21147
71150
71151

1152
21153
721154
71155
p1156
B1157
211697
@161

gr162
21163
71164
P1165
21166

11 6000
pe@325
ne peol
06 1100
PAL6TO
00 0100
prre6nA
6 Npea
1670
12 1100
12 0000
PBB325
2 0001
e 1100
1670
R 2100
np1660
6 PAAR
pR1679
ne pale
11 1100
11 evap
nEB325
g2 2010
06 1100
201676
P 0120
@O1eEl
6 Anpa
PpA1670
a2 1o
12 1100
12 0600
pre325
ne ae1e
7née 1100
31670
o0 0100
nA1660

P66 AO00

pr1670
11 1110
11 Aape
000325
00 A100
ne1 401
031670
22 0001
76 1100
001670
00 B100
001660
p6 OROC
001670
12 1110
12 0000
PPE325
P0 6100
001441

A6

414}
26

12

12
76

93]
né

11
oe
11
76

o
Z26

23

aa
12
né6

o

né

@3

11

11
né6

oa
06

Ve

12
pe

23

YR1C:

XR15:

YR1S:

CXER1C:

CYRI1C:

RM

FOM
MS

JU
MR

RS
RM

FOM
MS

Ju
MR
FOM
RS

RM

FOM
MS

Ju
MR
FOM
RS
EM

FOM
MS

JU
MR

ESC
RV

JuU
WED
FOM
MS
JU

MR

ot}

scC
v

JU

AXs TEMP

CLL
FENOE-1, F1

FCM P
PRENOE- 1, AY

AYs R1
AY, TEMF

CLL,
FRNQOQEBE=-1, K1

FCMF
FENOE=- 1, AX
STL

¥ R1

AXs TEMF

ST
FENOB= 1,5 H1

ECME
PRNOR- 1, AY
STL

AY, R 1

AY s TEMP

STL .
FENOL= 1, K1

FCMF

FRNOB- 1, AX

AXs R1
AXs TEMP

$S0C.
FENOR-1
oL
PENOB= 1, R1
FOMP
FRENOE- 1, AY

AYs R1
AY s TEMF

" $50C

DAXAY
79-43-016L
11 of 20

$ES AY, Rl

sLINK=0

SES AXs KRl

LINK=1

5ES AY, RI

5LINK=1

3 RSC AX, FE1

SLINK=@A

5ONE*'S COMF.

$RSC AYsR1

SLINK=?

35ONE'S COMF.



a7
p28
29

na1

pa2
003
naa

205

R6
neT
ang

G168
710

711
f1e
713

f215
216
217

718

a0
902
003

pa4a

ota
P15
P16
L7
718

P1167
P1170
P1171
P1172
?1173
01174
01175
B1176
01177
a12a0
n12a1
p1202
01203
n1204
@1205
01206
01207
p1210
p1211
a1ele
?1213
1214
#1215
n1216
P1217
p1220

1 pleal

p122z2
n1z223
plaz24
71225
01226
plra27
71230

#1231

p1232
71233
71234
#1235
m1236

71237
p1240
p1241
p1242
Q1243

plaaq
n1245
p1246
glaat
21250
71251
p1a2se
01253
pras4
@21255

@P1670
ne peel
6 1109
DAL6TR
e A100
201660
e AReR
201670
p2 0n10
11 1118
11 gaen
pRrBaes
2B 0100
on1441
oa1670
pe 0o1e
76 1104
AA1670
ae e1ae
pA16e6n
06 0000
nA16TH
e PO1Y
12 1114
12 po00
pEA325
2e 0160
Anp144]
PB16TA
pe Bpe1o
P6 1100
PA16T0H
G 7100
PrE1660

0o a10a
221233
06 ARoe

ANBALl

03 90109
o)adaluloli]

ne poe1
06 1100
6e1236
P0 1010
ORARDH

P6 1100
001243

60 6101
06 9100
PP1236

76 0010
11 2000
20 0100
06 0010
12 @000

o2
06

11

oa
11
06
a3

414}
h6

12
e
12
né
@3
no
76

73

23

‘03

76

20
n6

06

44

g2
06

a3
2o
p2
23
NG

WRD
FOM
MS

JU
CXR1S: MR
FOM
KESC
kM
JU
WRD
FOM
MS
JUu
CYR1S: ME
FOM™
RSC
RM
JU
WRD
FOM
MS

Ju

FENOR=-1
CLL

FRNOB- 15 F1

FCMP

FPRNOR=-1, A¥

ST,
AX,yH1
AX> TEMF

£50C

FENOB-1
ST,

FPENOR= 1. R1

POV E

FENORB= 1, AY

STL,
AY s F1
AY, TEMP

$S0C

FRENOR-1
STL

PENOE=-1,F1

FCMP

DAXAY
79-43-016L
12 of 20

s BSC AX, K1

SLINK=1

5ESC AYs R1

s FRROR ROUTINE FOR FERRORS 1, 3-31

>

ERROR: JU
ME
M1

WERNO=«~1
' FOM
MS

ZM1

IND=e~1
MR

SFM
MS

RRC
RR
SFM
RRC
RER

RRAX:

RRAY:

o+ 2

ERNQO, TRP

TRP, @

CLL

WEERNQ, K1

L1,

o"l:ﬁl:@

NOT LNK
WERNO»s P1

65 TRP
AXs O
LNK

65 TRP

AY»>

3 FOR ERROR ROUTINE

35 GET ERROR #

3 SET REG. INDICATOW
3 CONTAINS ERROR #

3 GET REGISTEEK
3 THAT FAILED



nep

021
nez
223
024
725

026
neT
m2g
2o
p3a
n31

A32
P33

n34
735
236

@37

739
49
241
P42
@43

a4a4

#1256
m1257
nizen
1261

n1262
n1263
n1264
N1265
21266
1267
L1270
fn1aTl

@1272
m1a73
A1274
1275
71276
21277
n1300
1321
01362
71303
71304
M1305
713026
@1307
01310
#1311

@1312
1313
21314
1315
71316
21317
p1320
p1321
p1322
71323
@1324
#1325
71326
71327
21330
21331

21332
21333
21234
©1335

‘21336

#1337

> 01340

21341

> @1342

71343
P1344
?1345
P1346
71347

23 0010
BA0RN0
o0 A1a0
AR1502
001257
701236
N3 Anen
02 0100
06 1100
mA1243
11 0pn0
00 #1006
12 0pgo
00 ANGE
fe p1o0
a6 OOAN
01670
g2 A100
N6 000
300163
2 0110
00 2101
o G1en
. LEYR
6 0010
0r1332
@3 0000
Pr1232
6 0010
001335
P23 OROO
000204
06 0010
06 000
23 0000
000170
06 0010
00200
03 POCO
200171
06 1000
PP1236
00 0108
peo164
62 P10
00 @100
621336
02 P0O1
76 1100
PP1236
00 2100
P0P164

#3 0000
#01355
26 2810
Pp1252
23 0000
301371

76

27 -

oa
o

27
ne

27

nQ
o
27

a14]
27

0@
ne
n3
3
76
23
26
0”3
03
06
23
76
pe
23

0
23

0o
27

03
26
23

26

STERR:

NOTER:

3 ERROR

DAXAY
79-43-016L
13 of 20

5ADD TO ERROFR #

3 DI SFLAY
3+ FERFOPR

5 DI SFLAY

PRNOR-1,27 35 DISFLAY

5 DI SFLLAY

REGe THAT FAILED
#
ACTUAL VAT.TIE.

EXPECTED Va1, 0F

RANDOM # USED

3 STET OR CONT
5 CONTINUE, GO

35G0 HERE IF STILL

3 FRROR

GO0 HERE IF NO

3 ERROR

5 STORE MR

5AX ERROE ENTRY

RM1 TRF, 0

JU $5SAD

WPD 0'3

WRD WERNO

RER TRF, 27

FOM HLT

MR INDsR1,®

RR AX, 27

SFM LNK

RER AY > 27

NOQP

FOM HLT

MR

FOM HLT

MR RNSTO, 27
FOM HLT STL

SFM NOT LNK

JU TADDR+ 1

MRI STEKR, TRF
RM TRF, ERROE+ 1
MRI NOTER, TEF
RM TRF, CNST=-1
RRC 6, TRP

RE 6, 3

M TRF,LOOF1+4
MEI TADDR, TRP
RM TRP:LOOPlfS
MS WERNO,L 1

JU 1.OOF1

FOM STL

JU NOTER+1

FOM CLL

MR  WERNO,R1,27
JU LOOF1
ROUTINE FOR ERROER #2
RM TRF, ER2+ 1
MR1 RREAX, TRP

RM "TRP, AHL T+ 2



pas
Po6
00T
nng
a9
210
P11

P12
713

014
@15
016
n17
018
219
020
P21
pae
723
n24
p2s
n26
Ge7
pes
929
030

@31

033
234
235
236
037
038
239
po1
202

@1350
@1351

#1352
71353
P1354
M1355
B1356
?1357
71360
71361

71362
1363
71364
71365
#1366
21367
?137@
#1371
A1372
#1373
21374
#1375
71376
@A1377
721400
Bl14a01
prage
?1403
B1am4
71405
21406
21407
pl1a1o
1411
glal12

‘91413
‘Al4a14

01415
?1416
01417
o1420
71421
@1422
?1423
01424
P1425
P1426
01427

01430

P1431
#1432
@1433
21434
@1435
01436
?1437
Bla40

Plaal

63 0000
AR14p1
0 G100
P01364
23 0M10
00000
06 PH1D
P01255
@3 0000
BM1371
@3 0000
001401
P6 0N10
rlaluluyak
ne @100
00 0100
PB1502
PRRBCE
POr215
23 G0On
PA1375
POBAR
P2 N1o6
20 0100
P01502
uluYoYalole
PEOBA4LS
N3 PoO0
P2 N1O0
06 GOan
PA16T70
g2 G110
00 0101
o0 2101
P71355
p6 OO
PB1431
23 90op
PoR137
06 NG1Y
PP1435
#3 PRAY
nPM135
@3 2000
P0M133
00 2000
00 0000
20 2190
200130
P6 0C10
PEOOB2
20 2100
P01425
N6 0010
100002
P0 0100
PQ1425

23 BOA0

né

06
03
06
né6
27

ae
03

06

214;
?3

27

1%
27

no
02
03
23
26
7”3
06
26
11
12
23
27
23
27

83

o6

RM

JU
ER2¢ RMI
MRI
RM
RM
MRI

. ~ FOM
AHLT: JU
WED
VRD
RM

WRD
FOm
Ju

WED

WED
KR
FOM
ME
FOM
SFM
JuD
START: MRI
kM
MRI
kM
RM
ZR
ZR
JU
NOERR: MRI
JU
YSERR: MRI

JU

THRF, AHL'T+ 12

ER2+10

TEF, 0

RRAY, TRP

TRF, AHL T+ 2

TRV, AHL. T+ 12

2,27

HL T
$SAD

@
CNST+10
TEF, o+ 2

@

REG
TEF, 27
HL1

FPENOR-1, 27

HLT STL
NOT LNK
ER2+1

NOERRK», TRP
TRF, CONT=1
Y SERR», TRP
TRP, CONT-3

TRF, CONT-5

AX

AY
CONT-10
2,27

=6

120002, 27

NOERR=-4

DAXAY
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3AY ERROR ENTHY

sDISHLAY FREOR #

5FOEM KRR =-,27

s DISTLAY CONTENTS OF FEGe.
s DISFLAY HEGe. 1THAT FATILED
5+LAST HFEGe T.OADFETD.

5 DISPLAY LANDOM #

5FIX FOR INFINITE 71.00¥F

30N EFEOE TNST.

;N0 EREOR THIS TIME

$ ERROR STILL

3 SINGLE PRECISION COMPLFEMENT

$S0C: RM

TRPs $STC+ 1

5ONE'S COMFLEMENT



an3
o4

no6
a7

708
o

A1o

g1e

713
ara

15
a16

217
niR

7219

nal
nee

a@3

JuRd}

po6

o7

P08

229
P10

711
gie

P13
214

215
216

A1a42
M1443
Dl444
P1445
P1446
21447
21450
21451
71452
71453
PD1as4
#1455
71456
21457
#1460
p14a61
fpla6e
01463
Dla6e4a
P1465
01466
n1467
21470
P1a7i
21472
71473
praT4a
21475
B1476
B14a77

#1500
P1501
p1502
21503
p1504

71505 .

71506
21567
21510
#1511
p1s51e
1513
@1514
@1515
P1516
@1517
01520

1521
@1522

21523
@1524
g1525
21526
721527
21530
#1531
#1532
P1533

aR1447
pe apnl
na 0100
AP1451
n3 010
alalulnlola)
pe pr1e
g6 @10
177757
P33 00A0

PB146T

P26 PAP1
0a14a47
N3 AGE7
201464
03 Op0Q
AB1475
76 1100
alalolalals)
g2 P11l
06 2110
aJalalagalel
o 0010
ne 0160
PA1463
0o 0100
06 0100
vesoon
20 3101
p@1an7

PARGA
BO0RO0
03 2010
PO0BOY
26 0110
177757
03 BAGY
P01530
00 0100
001616
021503
901500
201516
P6 1110
00RO 0
20 0101

26 9100

P01500
17 1000
26 1100
201500
76 1100
001501
P6 0110
000000
00 0010
00 0100
001515

514]
n3

n6

R
n3

B6

26

A6 -

06

o0

26

0ne
73

e

$STC:

n6

73

né
23
p6

83

06

na
76

1]
06

06
06

pe
23

DAXAY
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FOM CLL
Ju $STC+ ]
RMI TRP, 0 3TWO0'S COMEFLFMENT

FOM  STL
MRI -21, TRF

RM TRPs e+ 14
MRD $STC+1, THF
BM TEFs ¢+ 5

FM TRPs o+ 14

MS 7, K1
FOM  CMIL.
MSI 7is 1
SFM  RBOV
Ju =6
SFM  LNK
MS s F1

JUD $STC+1

5 SINGL E PRECISION SUM

WED 0,0

RMI TRF, 0

MRI =-21,P1l, TEP
RM TRP, o +22
JuU S2AF

WRD $SAD+1, $SAD-2,5 «+2

MSI @, RI

SFM NOT LNK
MS $SAD-2,P1

RR MSRsL 1,0
MS $5AD-2, R1

MS $SAD-1,R1

MSI @,P1
SFM BOV
JU -0“15



n1y

018

nal
npe

aAng

a9

B Y]

711
g1z

713

gla

215

116
217

018

019

6o

pal

paz

pa3

neu

po1
poe

203

no4

2035

21534
M1535
1536
M1537

01540
21541
?1542
71543
P1544

1 (31545

71546
@21547
7155@
p1551

f1552
1553
1554
M1555
71556
#1557
721560
711561

#1562
71563
P1564
P1565
#1566
71567
@1577
21571

p1572
21573
n1574
m1575
1576
01577

1609

721601
p1662
1603
01604
p1605
01606
areaT
p1610
71611
g1612

71613
?1614

@1615

n1616
ni617
p1620
71621
p1re2e
p1623
1624

06 BOOO
pR1501
n6 100
Pe1503

uJulofulelo)
alolalalulo)
ulolofalo)s]
73 gonp
PE1570
P6 QG10
177760
03 9000
PP1574
Pe 0100
0r1616
Po154n
An1557
AM1563
76 1110
ofulafoluls)
G 1000
Pe1541
06 1110
AOCBO0
o0 0101
p6 @10
Pa1541
A6 0G0
Pr1566
P6 1100
pn1542
A6 G110
alolalalaLa)
o P10
ne 4100
AM1556
p6 pana
01542
06 0100
fa1540
B3 0POO
Bo1540
06 AP0
Gr1611
P6 0N10
PR1542
76 1100
pA1541
06 PP10
001570

3 0010
200000
6 2001
pA1617
23 0000
PP1633
A3 2000
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03 MR  $SAD-1, TRD
87 MR $SAD+1,F1, SC

3 SINGLE PRECISION LOGICAI, FUNCTIONS

WED 0, 0,0
7?6 $SLG: RM TRP, « +25
23  MRI  -20, THP
06 RM  TRP, ++25
03 JU  $2AF
WRD  $SLG~35 e+ 35 e+6

06 MSI @, Rl
06 ZM L1, $SLG-2
06 MSI @, R
ne SFM ’NOT LNK
06 MS  $SLG-2,F1
07 MRI =1, SC
@6 MS  $SLG-1,FE1
26 MSI @, Pl
P2 SFM  BOV
03 JU =20
@3 MR $SLG-1, TRF
a7 MR  $SLG-3,FP1,SC
@6 $SXR: RM  TRP, $SL.G-3 ;XOR
23 " MRI  .+3, THF
27 MRI  $SLG-1,5C
06 MS  $SLG-2,Rl
o7 MRI  $SLG+25, SC

3 TWO ARG FETCH
@6 $2AF: RMI TRP,0
23 | MRD $2AF+1, TRP
26 RM  TRF,++11
g6 -TRP; «+23

RM



ne6
aeT
nes
009

nio

gie

713

p15
p16
217
718
701
po2
O3
o044
ge5
Po6
o007
pes
a1
pge
Pe3
P04
205
206

AT

098 -

009

210

p12

213

m1625
m1626
w1627
?1630
71631
#1632
21633
P1634
P1635
M1636
71637
71640
n1641
P1642
M1643
n1644
n1645
71646
n1647
71650
71651
p1652
71653
71654
71655
71656
(1657

n166a
71661
pléee62
01663
pgl1664
01665
P1666
01667

1670
21671
pre72
71673
01674
P1675

721676

01677
01700
01701
p17a2
1783
01704
21735
01706
01707
P1710

091647
06 Vel
ne1e17
23 0000
no1641
726 0001
aaralataty)
P3 ANOOD
BMA1637

e vOBG

200000
P3 OGO
Joldaely
6 00D1
ne1617
03 Peaa
PA1655
p6 2001
0000
03 2000
PP1653
6 2ea0
apayalgare
03 0RO
RORan
06 0100
PoE1617

00 3100
nolrena
NAL6TH
PaB325
03 0110
701231
e 2100
praeal

2oonen
6 1000
PO1670
p6 1000
PO1670
o 1010
ufululalali)

00 2100

ppP1502
Y1725
01670
B3 00N0D
PP1542
6 0000
PO1676

23 0100

PO1715

23
ne6
23
76
23
f6

@3

06

73

26

a7

73

73

00

26

06
23
26
23

B3

MRD

RM

MRD

RM

MR

RM

MRD

MRD

RM

MR

RM

MR

DAXAY
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$2AF+ 1, TRP
TEPs e+ 11
@s TRr
TRPs ¢+ 3

As TEP

TEPs 2
$2AF+ 1, TIRF
TRFs e+ 11
@3> TREF
TRFs o+ 3

@s» TRP
TRF, @

$2AF+1,P1, 5C

3 COMPARE TWO ARGS.
3 JUMP TO ERROR ON UNEQUAL

3 COMPARE
FCMF: JU

WRD
WRD
JC

JU

$SXR

PRENOE=-1

TEMP

TRP,NEZ, ERROR

TADDR+ 1

'3 RANDOM NUMBER GENERATOR
5-EXITS WITH NEW #

3 IN PENOB-1
WRD

PRNOB: MR
MS
ZM1

 SAVE=.-1
Ju

WRD

MR

JC

1%}
PENOB=1,L1,0

FRNOB- 1,1, 1

L1ls0

$SAD
A: pRNOB‘ l
TRP, $5L.G-1

SAVE, TRP

‘TRP> ETZ5 o+ 6

2



nl4

015

216

a17

P18

719

020
701

m1711
1712
1713
01714
01715
MmL716
1717
n1720
p1721
@1722
01723
21724
1725

N0 A100
01604
nR1725
PA1670
0 100
op1502
no1725
AA1542
23 0000

001677

o 2100
023154
154025

93

Al

JU

WRD

JU

WRD

Ju

WRD
END
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As PRNOR-1
$SAD
As $SL.G-1

TRFs PENOR-1

JLIST+4



MODE 1
PRNOR
ERROR
MEMEV
CONT
1.00P1
CNST
ER2
1.TST
ERNO
JLIST
REG
$SAD
RNSTO
TADDR
7.X

7Y
C7%
Czy
7ZFX
7FY
C7.FX
C7.PY
71.XC
7Z1.YC
7Z1.X5
71.Y S
C71.XC
C71.¥cC
C71.%S
CZLYS
7. EXC
ZRYC
7Z.RXS
7ZRYS
C7.RXC
C7Z.RYC

CZRXS

CZRYS
RSAX
RSAY
CRSAX
CRSAY
AXP1
AYP1
CAXF1
CAYP1
XL1C
YL1C
XL 1S
YL.1S
CX1.1C
CYL.1C
CXL1S
CYL1S
XR1C
YRIC
XR1S
YR1S

nanaaa
nA16T1
2aM1231
alefolo iy
nAR1 40
nAM164
nnA205
PAL354
anpe1T
PARAL]
AR50
20QQ 45
pR1502
ARn163
AOA200
AAG301
PAN31G
aa323
neR334
AAA34LS
AAA3IS4L
neae363
AnA3T2
2an4n1
2410
200417
aoRa27
naea37
PRALSD
noaL61
NAA4LT3
nRasns
neAsS14
aaB523
paANS534
pans4as
AnAS5T
pansT1
200603
ora615
naAN624
AAP633
03645
DAN6ST
pO0670
o0pT01
anr713
aaRT25
enaT37

- PANTS1
- POOTE6

PA1003
nR1029
Pr1335
#e1053
nA1GT1
2011083
PA1115
p@1130

DAXAY
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CXRI1C
CYRI1C
CXR1S
CYRIS
TEMP
PCMP
$S0C
$STC
WERNO
IND
RRAX
REAY
STERR
NOTER
AHL T
STAKT
NOERR
Y SERK
$2AF
$SLG
$SXR
SAVE
A

AN1143
An1160
AP1175
An1213
PON325
PR1660
ANt a4a1
AR1446
PN1236
aAn1243
mp1252
1255
nA1332
AP1335
nn1367
AR1413
AM1431
nA1 435
aa1616
AM1543
nAlLemL
01676
PA1725
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