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IDENTIFICATION: Memory Worst Case Test (MEMTES)

AUTHOR: SEL

ACCEPTED: 13 January 1967

PURPOSE: MEMTES analyzes the program counter bits in

SOURCE PROGRAM
LANGUAGE:

COMPUTER
CONFIGURATIONS:

STORAGE:
SUBROUTINES
REQUIRED:

TIMING:

conjunction with a Boolean expression to find which
locations should be loaded with ones or zeros. After
all memory is loaded, each location is unloaded
sequentially., While unloading memory, the worst
case pattern will cause additive noise in the sense
windings possibly causing bits to be dropped or
picked up.

All of memory is tested through the use of a ping-pong
routine. After the upper portion of memory has been
exercised (location 1000g and up), the program is
modified to exercise the lower portion of memory
(location 0 up to, but not including the highest map)

and transferred to the highest map in memory. Once
‘the lower portion is exercised, the program is reset to
exercise upper memory and moved back to the lowest
map.

MNEMBLER 810A

Standard SEL 810A

0000 to 0467g, plus every other location - Not
relocatable

810A Mainframe Diagnostic Loading Procedure

Dependent on memory size.
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USE:

After loading, set the location tagged FIN (420g) with
the four (4) most significant bits of the highest memory
address (see note).

Set the sense switches to the desired combination
before starting.

Start at location zero. The program will run
continuously until halted manually.

NOTE: For a 4K memory, no bits should be set in FIN

8K - set bit 3 Ampe R
12K - set bit 2
16K - setbit2and 3 A5, Vo! 325 5389-DiD

567‘7 1/)/0, FF? /3’

Sense Switches:

SSW_ 1 up for: Ampex Mod 1, 4K Memory
< SSW 2 up for: Ampex Mod 2 A11 Memorles

Set - No switches for: Ferroxcube, 4K Memory
SSW 0 up for: Ferroxcube, 8K Memory
SSW 0 and 1 up for: Ampex Mod 1, 8K Memory

.._...u—’

NOTE: Be sure the proper sense switches are set
before the program is started, otherwise.
the wrong worst case will be used.

Type-Out Format:

‘aaaaa b ccccccecceccccecccece

Memory Unload Error

a's = octal memory location in error.
b = a one or a zero, what every bit position of the
error location should contain.
c's = sixteen binary bits which were unloaded from

the error location.

'NOTE: A parity error may also be caused when unloading

a location. If a parity error occurs, there may
not be an error type-out. The A-Register may be
displayed and if it does not contain either all ones
or all zeros, the parity error may be cleared and
the program started where it has stopped, the

error type-out will follow. If, however, the A
register does contain all ones or all zeros, the B
Register may be displayed to find the loca’clon that
caused the parity error.

-
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w0Ul  U0UOY Laddu ol deNTas REV=0 00000200
v002  GOUDY = iunuIgl = Au33T CASE MEMURY TEST 00000300
_U00S _U09IG_ U IJYUIIn ALL LwAUEKS AND Z#THER PROGRAMS MUST 8= ' 00000500
0004 UJUUU UUDLIUD * RELAADED AFTER RUNNING THAIS PRUGRAM . 00000600
w005 00000 _UJ0DOUOULN = 00000700
0006 U300 UIJDUDUD = SeNSZ SWITCH SETTINGS : 00000800
U007 Q0UDD ul0DUIDD = ' NY SWITCHES UP - FERRZXCUBE 4K CZRE STACK , 00000909
00U8 QOUDU UIULUIVO = WORST CASE IS USED. 00001000
000y G0udO0 _J209ydun % SWITCH 7ZER® UP - FERRGXCUBE 8K C#IE STACK . .. .000901100
JO1D Q0000 uduludon = W2RST CASE IS: USED. : ‘ 00001200
J011 Q000U uldududLo # SWITCHES. ZERW 00001300
J012 00090 uJdduduo = AND OUNE UP - AMPEX M@D-1,8K CORE STACK 00001400
U013  00V0U JYJIULLILD = . ' WIRST CASE. IS USED. - 00001500
U014 00UDD VN0DUDUOD = SWITCH ZNE UP - AMPEX M@D-1,4K CG@RE STACK 00001600
v015 _000v0 u20N0J00 e e et _WBRST CASE: IS:USED. . ... ....00001790
U016 Q0UdU ulUDUIU0 = SWITCH TW2 UP = AMPEX MpD-2, ALL. STACKS: 000018090
0017 02000 U)IUUUII0 = WORST CASE 1IS. USED A 00001900
U018  U0U00 3$J000000 = 00002000
J019 O0uJdU UIUUUI00 = : 00002100
0020 QU0UJU YIULINJ0 = AUDRSSS SET JP ROUTINE FOR ALL CORE STACKS: ' 00002200
L00g1  _0QUI0 UI0VUB00 * ' e ...D0002300 . .
U022  00Ud0 UINUDBUVU0 REL :
0023 01900 79uDivv0 gRGE  '19200
0024  0100D U1l19145% LAA  Tp? ‘ 00002400
0025 01001 03101420 AMA  FIN ' FIN HAS HIGH BIT F@R: M@BRE THAN. 4K 00002500
U026 Ulule¢ V8101405 STA. TyP TyP 1S THE. HIGH L@C. F2R: PING-P@NG 00002600
.u027  Q1uds J11U1420 - LAA FIN .  FIN AND INDX. ARE: COMBINED WITH. .. . . . ._.0bopo2700
0028 U1UJ4 U3101471 AMA  INDX : STAR T@ OBTAIN A NEGATIVE 00002800
0029  0U1udH uslUL4Z? SMA STAR CwUNT FBR MEMURY ADDRESSING : 00002900
0030 01ud6 ulULLOL? NEG . o » 00003000
0031 U1lud7 usinl4en STA  FIN THE AB@VE IS EXECUTED @NCE: 00003100
U032 U1lul0 usiui4zil STA  INDX ~ , 00003200
0033 D1luld VI0ILIUD o S o ... D0003300 .
00384 01luli JI0UJIIU0 = SENSE SWITCH TEST F@R CBRE STACK TYPE: ' 00003400
U035 Ulull GJuduldl = : : ' 00003500
U086  U1lull udldu4dy? SNS 2 TWO 00033600
J037 Uluig 11191243 BRU  MpDd2 AMPEX MpD-2 A UP: . 00003700

u0s8  U1Uls vaisudiul SNs 1 ANE ‘ DAWN 00003800
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0059
ul40
ui41
uo4z2
uo43
u044
V045
V046
0047
0048
U049
U050
uo51
u0o2
U053
uos54
00s5b
0056
vos7
u0s8
uos9
0060
0061
0062
0063
U064
0065
0066

0067

0008
0069
J070
0071
V072
uo73
u074
U075
00706
uod77
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Jilutle
Jiudilo
ulolt
ulalz
Jluzy
Jlu2i
ulu2s
Ulu2s$
1029
91u2$
ul02s
01020
J1u?24
ulu2s
Jy102b

U1026

Ulou27
ylu?2/
J103y
U1030
J1031

01932

0103
U1034
01034

11i0ides
R LTI
11191285
rliuL2el
Jd18u4ud)

11101252

11101201
JJdooudoe
JJIuuduo

23006000

udunudun
12101173
121010061
v200udL0
12101205

11101030
J2u003J00

12191201
oJU0uwd0Co0
1410142
14101421

okl ow %

<:>

RCg

£

#*

#*

11101924

12101173
SERBRENRL
12101061

#*
uLau

U1u35 J200uIU0 *

J1u3>

12101221

01U36 11101040

Uu1037
01037
01v4u
U1v40
01u4.
vluide
Jiluds
uluéds
Jilu44
Jiludo
Jludo

JgJonNunoo
12101211
02d00u000
14101422
14101421
11101054
JouuJdIJo
V11inl1uegs
J21nide7
Us101Ue7
410125

#*

3*

*

SRU  #+4
SS o
33U FiK33
SRU  Fi3a
SN D
3R P13
38U Muls4
FeRRAXCUS=
SP8  REeST
SPB  FML1
SPy  Lu¥d1
_.BRU. __#+2
SPs8 LuDO
IMS STAR
IMS INUX
BRU  FRC3+1
SP8  REST
SP8  FmML1
SP3  UL1
BRU_ #+2
SPB  ULD
IMS STAR
IMS INDX
BRU _ULZD
LAA  FrC3+e
L3A FRCTS3+4
STA FRC2+4
ST8  FRC3+¢

TEST,

NEG,

@

up
ZERw W/ GNE Duwn
FERRUXCURE 8K uP
FERKEXCURE 4K D2WN
ZERY W/ ZNE UP

AMPEX sD 1-8K uP
AMPEX gD 1-4K DAWN

EARLY MPDEL 810
MZDIFIED FAR 4THER CHARE STACKS

RESET CNTRS, AND INDIRECT ADDR,
LYGICAL. FBRMULA FBR W@RST CASE

STBRE PNES AS WPRST CASE:

STARE ZER@YS AS WORST CASE

NEXT CORE L@CATIEGN

NEGATIVE C@UNT N@T ZER®

RESET
FURMULA

UNLWAD @NES

UNLBAD ZERBGS
CNT, N3ZT ZERD

INTERCHANGE LBAD AND
UNLPAD INSTRUCTIBGNS

ole
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00003900 _

00004000
00704100
00004200
00904300
00004400
00004500
00004600
00004700
00004600
00004900
00005000
00005100
00005200
00005300

00005400

00005500
00005600
00005700
00005800
00905900
00906000
00006100
00006200
00006300
00006400
00006500

00006600 .

00006700
00006800
00006900
00007000
00007100

.. 00007200 _

00007300
00007400
00007500
‘009076090
00007700




CO

Jirs3

J079

U060
V081
U082
V083
0084
0065
0086
Jog7
U0BE
U0yo
0090
0091
0092

L V09S

00v4
udvs
ubve
0097
0098
0099
U100
0101
0102
J1lo3
0104
J1oo
o1ue
U107/
ulue
ulu9
U110

U111

U112
ulis
0114
0115
ul1e
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J1d44v
cluoy
Jiuvi
uluoz
vluod
U1U34

UlUds>

Glu»e
J1us7

WJ1u50

U151
U1lusi
uluhn1
J1Us1
U1us1l

Q1ude

U1ass
ulidssa
J1ludo
vlisy
Ulus?

Ulu71

0167¢
J1u7¢
J1d74
Jlu74
Jiu72
Uld70
clu77
Jylidu
dllla
vliJi
yllde
vlildo
v1lJ4
J1134
J1l1id4
Ji1J4

Ji LoD
JaLar o7
PN R NN /
Jaidlugo
14101425
11101023
41101424
G51J14c.3
12191273
11301323
Jluldaaan
FRIVE VNI
vduTuul
Uduvy040
000uuluo
921014272
Jliuldel
AUl E7
Jouitgde?
11101774
J1101462

JIuDdag?
11101108
11101101
NEUSHISIE SIS
01101452
JI0wiz7
JUULUUIS2
2 00ule3
11191103
JouJJuun
L4101051
141d40cl
11001%01
JidadaD
JJuiJuan
BRIVIANE Y
NIRISH IR TRNVIS |

#* 3% 3%

~LBA

CABA

*
AASS

LAA

ABA

SAZ
oRY
LAA
SAZ
Ry

3RU

LAA

A3A

:‘JEL;
SAN
3RU

IMs
IMS

sRU#*

FRC3

O
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JL A g
JL A+
UL A+ o
Judd+i
TAZ
FRTH
NT A2
TW™
o192y

MEMgGRY nN#T =XeRCUISED TWIC

m

MgVeE PRUGRAM Tyé TP MAP
~ REPEAT TEST

Lo3ITAL FuyRMULA FUR WPRST CASE FERRUXCU3E CURE STACKS

WC = (A+B) AND NGT (A AND B)
* 3%

STAR . _
A

AASS

3 : NGT A

AN3A AND B, ST@RE 4NES

AA3A '

3 A

ANSA AND NBT B, STURE YNES

FuLl AND B, STWRZ 7ZE9S

MLl

EMLi

 L43I1CAL F4RMULA FgR 4yWRST CASE AMPEX CZRE STACKS

OO

nonNo7800U
0092497900
0020800V
00920810u
00008200
0000R300
00008400
00008500

. 00008600

0000870V
00008800
00008900
00009009
00909304
00009400
00009500
000209600
00009700
00nN09800
00009900
00010000

00010200

00010300
00010400
00010500

- 00910600

00010700
00210900
00211000
00011100
00011200
00011300
00011400
009115900
00011600
00911700
N0011800U
00011900
00012009
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40f13

0117 ul1ild4 2J055200 #
0118 U11d4 J2U0LLLD =
U119 01154 vlubuduld =
Ule0 01194 udubuudl =
0121 01134 vd00UJO0 =
U122 01104 U2000000 FoRM #w%x
0123 01135 42101422 L3A
- 0124 (1136 JU1101403 LAA
U125 0112/ uluLude7 ABA
.. blce 0111y JJUuJJe2 SAL
0127 01111 11liviiez - SRU
0128 01112 Jliuldeé2 LAA
0129 01113 020uvZ7 ABA
U130 01114 Yoovwuoz2 SAZ
01ls1 (01115 111p1122 BRU
0132 01116 ylivuidoel LAA
0133 0111/ udounu927 ABA
0134 0112U JiuULUIZ2 SAZ
S 0185 u1l1i?21 113801104 BRU*
0136 01122 ud004UJYUO #
U137 01122 u1101461 PRTZ LAA
0138 01128 0J00J027_ . ABA
0139 01124 Jlonude2 SAZ
0140 yll?25 11101186 SRU
0141 011206 uliJidoed LAA
Jgl42 01127 u)unude? ABA
U143 01130 udunoie? SAZ
0144 01151 111p11ss BRU
U145 01132 ul1ip1462 LAA
0146 011338 UJ0VLUDZT ASA
0147 01134 42000022 SAZ
0148  051138> 11891104 SRU#*
0149 01136 UJududul =
.. U150 01135 J11u1451 PRTS LAA
U151 01137 ovioduul? ABA
0152 01149 uJudude? SAZ
U153 U114l 11191152 3Ry
0154 J1142 ov1l1U140? LAA
0155 Q11438 UJuwu .27 A3A

3%
STAR

(97

PRT2

3

PRTZ2

A

Folm

A

PRTS

Fu3u

2RT4

wC = A AND
AX NET A
2z NZT A

NET B3 AND
ANLD 5 AND
AND NZT B8

IR A AND 5 ANU C

NgT C

AND A,

AR

NaT A~

T AND NBT C

AND B:

73

NuT A

AND N@T B

STORE GNES

STORE BNES.

O
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NAT C
NOAT C
AND C

OO

00012100
0001220U
00012300
N0012400
00012500
00012690
00012700
00012800
00012900

00013000

00013100
00013200
00013400
00013500
00013600

00013700

00013900
00014000
00014100
00014200
00014300

00014500
00014600 -

00014700
00014800
0001500u
00015100

..00015200

00015300
00015500
00015600
00015700
00015800

00015900

00016100
000162090
00016300
00016400
00016609
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O

OO

0001670u
00016800
00016900

00017100

00017204
00017300
00017400
00017500
00817700

00017800

00017900
00018000
00018100
00018300
00018400

00018500 ... .

00018600
00018700
00018900
00019000
00019100
00019200

00019300
00019400
00019500
00019600
00019700

00019800
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U156 Q1144 suudoe? SAL '
ulo7  O1i4o 1iiviloz srRJ  PRT4
0158 yUl114o uilul4scs LAA © AnND NpT =
U109 U114/ g3uluig7 ASA
0160 01150 oulu0e? SAZ
0161 01151 11301104 BRU* FurM AND C, STORE NES
U162 01152 ud0DVO0U0D = ‘
0163 01152 91101461 PRT4 LAA A 3R
0164 01138 ululLO2T7 ABA '
0165 01154 U2uudUZ. . NEd . R _
U166 U1l13> J42ulduided SAN
U167 01126 11101170 sRU  EXIT
U168 U115/ uliulde? LAA 3 A
0169 0116u 0OULUVZT7 ABA
0170 01161 UJ00UDV2 NEG
017101162 9000UN23 SANW -
0172 U11i6s 11101170 BRU EXIT
0173 01164 01101463 LAA C AND B
0174 01le5 UIUVI0ZT7 ABA
J175 01155 uduhude2 SAZ
0176 01167 11501104 BRU% FORM AND C, STBRE BNES
0177 u1179 v)l0UUJILO # . S
0178 Q01170 14101104 EXIT I+4S .F@RM @THERWISE STRRE ZER®S
0179 01171 14101104 IMS  Fuyrd
0180 01172 11801104 BRU* FURM
0181 01178 UJUDULUOD =
0182 Ul173 ud0NUILCD *=
U183 ull7$ vdVU0UIO0 # L e e e
U184 uUl17s UD0OUVUJUULO = RESET INDIRECT ADDRESS: AND. NEGATIVE COUNT
U18% 01173 ud00uou0n *= ) o o
0186 01173 U20DU0OU0 REST ### #x
U187 01174 ul1i01427 LAA  BEQG
0188 V117> 93101422 STA STAR
0189 Q11760 J110i820._ ..  LAA _FIN . R
U190 ull77 03191421 STA  InDX
0191 010U 113501173 BRuU* REST
0192 01201 ulO0LITD = :
U193 01291 uIU0L200 # LaAU ZER®S INUIRECTLY THRU: STAR
0194 0101 vAULUIOD # ‘

00019900
00020000
00020100
00020200
00020300

00020500
00020600
00020700
00020800
00020900

00020400 .
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Ulecdl oiade et DJ s%% * %
Jlegdd Giultulud LA
J1cd8 us8Jd14g? STA# STA4R
0134 11801201 4%Jd% LoNu
uledo u2UUUAL0
01205 (GJu0ULA0O LOAD wNES TWNDIRECTLY THRU STAR
01235 UIl000000 o
01295 JJUUUJ00 LDl #ex - #x
J1206 J11014¢25 LAA ANES
01237 92801422 STA# STAR
0121u 11831205 sRu# L4401
U1211 JJL0uwddo
01211 02000 UNLYAD ZERBS INDIRECTLY THARU STAR
Jlz11 J0UuLUYUVOD
01211 UGJUO0UODLO ULD  sess s
01212 99V0LO0S Ol A
01218 UJ18014¢2 LAA® STAR
Jlec¢l4d 15101426 LMA 7=y
Jlc¢ls 12101334 SPg  ERA0
Jig1o 11801211 BRJU* ULD
Jglegi/ 12191354 SP3  ERS0
U1lc¢2u 113501211 CBRy# UL
U1221 JIJuuou0 ,
J01e¢21 0000900 JLJIAD ZNES INUDIRECTLY THRU STAR
1221 udouuduo
01221 J30000U0 ULT s 3
J1e2¢ Udududo3d CLA
Ule2o J1901422 - LAAx STAR )
U1c24 15101425 CMA  4nNZS
U122 12101342 SPB  ZR21
01220 11801221 sRu# JL1
012/ 121013842 SPs  =ZR71
U1230 1L1o0iZ2el dRU# JL1
_01g31 JIunJuo0 -
01231 uJduLubun
Ule31 uJutiudul
01¢31 J309Hudu0 FeRRAXCU3E 4K CuwRe STACK TEST
U1le31 020099200
Uledl 01101483 B4 LAA .

311 SET CBNSTANT FOR W@RST
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OO0

00021000
00021100
00121200
00021309
00021400
00021500
00021600
00021700
00021800

..00021900

00022000
00022109
00022200
00022300
00022400

00022500 .

00022600
00022700
00022800
00022900
00023000

00023100 .

00023200
00023300
000923400
0002350v
00023600

00023700

00023800
00023900
00024000
00024100
00024200

. 00024300

00024400
00024400
00024450
00024500
00024550




o0,

u2s4
uzss
uz2sé
ua2s7
V238
0289
0240
U241
v242
v243
0244
V245
U246

0247

uc48
uz249
0250
0251
uese
Jes s
0254

0255

u2sé
ves7
U2vs
0259
0260

0261

262
J263
0264
V2o
02656
0267
ueoes
0269
0270
v271
v272
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Jlese
J1c5s
Jlzs4

J143>

Jlz36
Ulec3ds
J1c3o
Ulcso
V1237

J1c40

Uledi
Jlc4z
01z49
01c4$
Jlzdo
Jld4s
J1z44
01¢z4>
Jlecdo
124/
0125u

Llezl.

J1252
01ése
U1e52
Jles¢
Jles9

Jled4 .

Jlesb
Uledo
Uled/
O01c5u
ules1

Uledl .

Jileb1
Jlebl
Ulebz
Jlets
0154

Sl sel
JL1Jd1é8h
JiLinlées
11101023
GauduliC
Jidu3ufly0n
JJulledug
J11914%54
v3liuldol

91191487

US1014572
112311028
J2Uuuuldun
FRISIHSNEI
PRIV

U1101450

udiul4al .
Ulititéol
usiuide?
11014385
J31Ul4s3

1110307

JIUDUYU0
BMISISIVIVISES)

JJUDUIU0

J11U14386
Usinl4ol

1101487 .

J3111462
v111i444
udll1i403
11101267
SRISIS NI

JIUNA00

JaJiludyn
J1191442
J3101461
J1L114383
JSiiiLdc?

5TA

LAA

STA

ERIVE

3

S

Tk %

LAA
5TA

LAA

3TA
gRU

#*

*

* N

MgDZ2 LAA
STA
LAA
STA
LAA
STA

#*
#
#
Mple LAA

STA

STA
LAA
STA
SRy

¥*

Fo

#*

MUl4 LAA
STA
LAA

STA

CAMPEY Mpn-2,

315
—-STA .. e

3Ry

LAA B4

O

Catalog No. 303010A
A CASc EJJATION

S

F=xCo
Felr2XCUBe 8K CuRe STACK TEST

310

A
34
3
FRCs

ST CuNSTANTS FBR W.C,

STACKS TEST
SET CONSTANTS F4R W,C,
A .

314
3
38

AMPzX MwD 1 - 8K CPRE STACK TEST
35 SET C@NSTANTS FuR W,C,
A

3
310

STA

CAMPeX MpD .1 - 4K CARE STACK TEST

312 SET CONSTANTS FOR W.C.
A
311

s]

'.QO

00024600
03n24659
00024700
00024759
00n24809

© 00024850

00024900
009725000
00925100

00925200

00025300
00025400
00025500
00025600
00025700V
00025800
00025900
00026009
00226100
00026200
00026300

00026400

00026500
00026600
00026700
00026800
00026900

. 00027000

00027100
000272090
00027300
00027400
00027500

...009027600

00027700
00027800
00027900
00028000
00928100
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0311
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ull/$ J124%o w1lJdidon
U274 91¢b0 L510140d
U279 01£h7 vdulivuuh
U276 Jled/ uliyuido®
U277 V1e7u us1uluc4
U278 U1e¢71 v3101054
V279 0127¢ 11101023
0280 Q01270 43000000
U281 01273 LSU0OLV00
U282  J1eg7$ uJ200¢DY0
U288 Q1c7% JJunNUlLn
u284 01278 J0026200
U265 J127% J7009J200
Ju286 01274 v1101427
U287 U1ld75 035101440

U288 01270 91101420
ues8Y 0127/ S0HUNUIU2
U290 01820 ©525101273
U2yl U191 J81101273
0292 U193¢ JuCOUIU3
0293 (01908 Js101427

0294 01804 U1101427
Uz29s  0138Jo J3101274
0296 01836 JD0DLLUD
U297 01306 U210.4317
U298 01807 01501454
U299 J1d1Jd U33014H5
0300 91611 UIVNU0ZE
U301 01812 11191307
U302 01818 11801273
U308 01814 UOUDUIUD
U3dud4 Uls14 UDUULUDDO
U305 01914 01101440
U306  Uls15 Us101427
J3U7 01816 uliviaczo
U308 U181/ u2uuudo?
U309 01320 Js1ulssl
U310 01021 u11u127%
U192¢ Ublil441
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LA 39
>TA ©
SrA LAa 3F 2R MyDIFY FRCB Té¢ USE AMPzZX
STA  FRI5+1 AARST CASE FuRMULA
STA  JLAu
8RJ  FRC3
*%
3
o . . .
* PING-PONG RUUTINE
%
PIPY s###% s
LAA BES SAVE ADDRESSES
STA  SAVE - '
 LAA_FIN e e
NEG
AMA  PIPy
STA P12y
CLA
STA Bed .
~ LAA_8rU SET ENTRANCE T@ RESET ABBVE ON. RETURN
STA PP+l
3t
L3A TUX
LAA® 34T MUVE PRUGRAM T2 T@P MAP
STA# T4° :
I8s L .
BRU #=3 :
SRU# PPy EXIT Td UPPER MEMORY
%
*
PuNa LAA SAVE ReE-SET ADDRESSES
STa 3e&
LAA  FIN
NEUW
STA  STdx
LAA  2]1Py
S4A  ST2R

OO

00928200
0002830y
00028400
00028500
00928600
00028700
00028600
00028900
00029000

00029100

00029200
00029300
00029400
00029500
00029604

00029800
00030000
00030100
00030200
00030300
00030800

00030900
00031000
00031100
00031200
00031300

....00031400

00031500
00031600
00031700
00031800
00031900

00032000

00032100
00032200
00032400
00032500
00932600
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03812
ydis
J314

udis

usid
017
Jéis
0319
03290

vs2l .

U322
Uded
0824
032>
03256
USe7
u3es
us29
0350
0381
0332
Jsss
Jss4
Ussh
udse
UsS7
0338
034y
Ud4Q
Us41
U342
TR
ud4d4
ud4s
0346
ud47
JJd48
U349
Uu$s0

J1329
Jl1s?24
Jio2o
Jlsze
JloZo
01527/
Jlsdu
uls31
Jlode

J1s38

Jl1534
Jlo34
01534
Ulo 34
Jl1s%4

91834

U19%>
Julodo
J1s537
Jls4y
01941

vls4e

Jlodc
Jloée
ulsde
Jlody
01044

_uloéo

Jlsdo
Jls4/
J1lsoJ
019504
01920
J1o3y
J1oou
J1350
Jlooi
Jl1s32

d1959

Js5112758
slilprdoi
JsLlis/ e
JJide Wi
J210i1417
J18J1455
J89)1L494
uIuldiudéeh
11101327

JJJILIul
JJUayIuo
VIUUUOU0
JJununud
FRISISTCRISIA
JOUUIVI0
JU3iuid47
Jliui442
Ud1Uid43
12101850
1180138484

UOU0UIYn

J0JluJdud
gauddud
FRSISTRIVIALVIS)
Js171447
ul101444

118ua278

R724

-R31

T %k

udigrsses .

12101350
11lo0L3842
JJudJi20
JIAUNJIIJ0
NDISI VNI
JIududul.
JIAvuuidul
JJduduldyl
NRIVINENK)
Jduuudi7
2111447

— sk % % %

P

3TA
LAA
STA

LBA
LAA#
STA#
I35
3RU
gRy*

%4
STA
LAA
STA
sPo
SRU#

33 %
STA
LAA
STA
5Po
3Ru#

C TY2E-4UT SUBR. - , L

-2 3
CLA
FLA
AMA

O
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PlRy
LAR
2124+ 1

RESET ENTRANCE

10X
To? MOVE PRUGRAM T% LBWEST MAP
3T '
#=3

P14 EXIT T9 LBWeR MEMBRY

ZERYS UNLWADED ERROR

* 3

NUMe STZRE MEMBRY CONTENTS
TWd6 SeT-UP TYPE @UT

NUML

TPd )

ERZ0 RETURN

CANES UNL#ADED ERRUR

¥* %

NUM2 STORE MEMDRY CONTENTS
Tol SET-UP TYPE auT

N

TP

ER7L RETURN

#* ¥

3
TNZ‘é

OO

00052702
00033000
00033103
00033200
00033309
00033400
00033500
00033600
00033700
00033800
00033900
00034000
00034100
00034200

000343500

00034400
00034500
00034600
00034700
00034800
00034900

- 00035000

00035100
00035200
00035300
00035400
00035500

00035600.._.. ..

00035700
00935800
00035900
00036000
00036100

000362090

0003630u
00036400
02036500

00036700

00036750




" o ' o 00

Page 10 of 13 ’ Catalog No. 303010A : .

U$21  Ulod4 1z2ili,4id 57n  Tr2: 00036800
U3o2 01830 L4Lji%45%) 145 45 ’ 0003690V
U853 Jlodu 11111557 5RJ x=4 , 00937000
US54  y1s5/ Jliviédnl LAA NA4S B _ - - 00037100
U355  U19b5u J3141450 S5TA Mo ' ' 00037200
U356 © 0185%1 U11u1l452 LAA  SPAYQ ‘ v 00037300
U357 J1862 12101410 SP3 TY?& 00037400
0358 01558 12101410 $P3 TYRPe i v 00037500
0359 01954 12101410 SPB  TY?c . 00037600
U360 01955 u1liui443 LAA__NUMI = PUTPUT WAHAT LWCATIZN SHUULD CONTAIN .. ..00087700
0361 018606 12121410 SPH  TYPe ’ 00037800
0362 (1367 JUl1ulé4o?2 LAA SPAC : o 00037900
0363 01870 12101410 SPE  TYPE 00038000
0364 G1971 12101410 SPg TYPE 00038100
U365 Uld72 42101447 LBA NUM2 . WUTPUT CANTENTS IN BINARY ) 00038200
0566 vlo7s yoyvull3l FLL 1 ' [ . 00038300 __
V367 01874 Uo2101442 AMA  TWZ6 ’ 00038350
U368 0187> 12101410 SPd  TYPE . 00038400
Us069 01576 14101445 [Ms>  WCNT 00038500
U370 01877 11101373 SRy #-4 ' 00038600
0871 01430 U1101446 LAA  MNCNT ' : : 00038700

L.U372 01431 03101445  STA _ACNT_ . o " oo_.....D0O0D38BOOG __ _
0373 01422 uy2101453 LBA CRLF : CAR, RTN,, LN, FD, . 00038900
0874 U1408 U00V1LO13 FLL 8 . ‘ 00038950
0375 01404 12101419 SPs  TYPE . 00039000
0376  0142> 00001913 FLL 8 , ' 00039100
0377 01426 12111410 SP8  TYPE ~ 00039200
U378 1437 119901350 .  QRU% TP® . EXIT . . _ B B - _.......0p039300
0879 01410 220900l 0 # . - 00039400
0360 01410 U2UDUIUD + TYPE A REG, SURR, . 00039500
0381 01410 UdLOUVuU0 # , - 00039600
0382 01410 JIUUUIUO0 TYPE ##s  #x ' 00039700
0383 01411 JUl1sulo1l DATA 130101 CEU i,W

0884 _ 01412 u9uyY1IL0  DATA r1000 R O SR
0385 01419 Jdunidisk LSL 3 ,
U386 Ul4t4 00170101 UATA v170101 AP 1, ,
0387 0141> UNOLGIUS cLaA 00040300
0388 01416 118014190 sRu# TY2t ] 00240700
U389 01417 JoUduI00. = 00040800
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O

0390 U141/ oldulialdud) =
U391 0141/ oloJiiud =
U392  014l/ Sauduinld =
CU398 U141/ wUiz/Zdul luXx  UATA =511
U394  Ul42u oJulJI00 FiN  DATA D
0395 01421 uJ01U000 IwDK DATA 3096
U396  U1422. U0UUL1000 STAX UATA 512
U397 - 01425 00177776 Twsd  DATA =2
U398 01424 ud177776 NTWH DATA =2
U399 01425 JJ17(777 _%NEs DATA =1 . .
0400 01425 J0%yuudu0 ZeRo DATA 2
0401 01427 GOUJ1IU0 ReG  DATA 512
0402 01430 Ud0VJOUL B15 [ATA 1
U403 01431 Uguludu?2 5814 DATA 2
0404 01432 02000010 B12 DATA 8
V405 91435 023000020 B1i __DATA 16
0406 01434 0JdUUULD40 B1O DATA 32
0407 ul435 ud0UUZ2u0 BB DATA 128
U408 01436 J0002000 B> DATA 1024
U409 01437 ud3al4000 B4 DATA 2048
U410 01440 UO0UUIV0 SAVe UATA O
~ 0411 91441 _03U0Y0U0 STPR UATA 3 —
0412 01442 LOUNJ260 TWA6 DATA 175
0413 01445 0QUUJOUO NuUM1 DATA O
0414 01444 J000u261 Tel DATA 177
U415 (Ol44o uQ1i77760 WCNT DATA =15
0416 V1446 u01/7760 NCNT DATA =16
CU417  ul44/ . udu0ud00 NUMe DATA Q
U418 01450 UD17/7773 M5 UATA =5
U419  Ul451 J01/7773 N5 DATA =o
U420 014532 JoUDU240 SPAC DATA 160
0421 ul1l455 20100612 CRLF DATA 1106612
U422 Ul454 2Zoo00u’777 BwT DAL 511,1
U423, . 01422 £0607777 T4P. DLAc . 4095.,1. _ .
U424 Ul430 121011i4 BFOR SP5  FygM
U425 01437 11101814 BrJY  8RU PG
U426 U146U uliulde7 LAA LAA  3e3
D427 01461 UDUUUd00 A DATA 0
0428 0146¢ udJNudU0 H JATA O

O
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OO

00924090u
0004100y *
00041100
00241200
00241300
00041400
00041500
00041600
00041700
00041800 .
00041900
00042000
00042100
00042200
00042300
00042400
‘00042500
00042600
00042800
00042900
00043000

00043200
00043300
00043400
00043500
00043600
00043700.. ...
00043800
00043900
. 00044000
00044100
00044200

..00044300_....._. .

00044400
00044500
00044600
00044649
00044650

..00043100 .
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U429
0450
0451
Udo2

014509
Ul4o4
Jl4b4
Jl4a64
F=<Cxz
Juidu
Fvll
AASY
AAZA

. : PR
B ICELIIRISIY

I VAL VRS
GJUudLud) %
/a4y Q50

AN3A

Fa3m
PiTe
PxTo
PrT4
exIT

R=ST

LeDuy
LoDl
JLd
Jil
FR34

FR3e

MybZ
MUulo
MU1l4
STA

pPloy

PoNd

E<du
Ex4l
T24
TY?c
TuX
Fiv
INDX
STAx
Tl\’/»’
NTAw

YBazy

J1ded
ulJo4
101
Jeu/a
Uilul

vilu4g
Jile2
111386
31122
U1r1/74

G
#*

01103

21173

Jlzol
21235

~u1211

01221
01231

01296 .

01243
Ll2o?
uizol
012467
Vi273
Jisl4
Ji13s4
18472
01850
D1L410
0ieL7
l420
)14¢e1
11422
111423
i4cl4
NL4eh

O
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00044651
00044700
n00N044800
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=3¢ 1426 ¢
R=3 1427
515 L4990
e B14 01401 ) _ }
B12 01432
B11 01433
B10 01434
By Jl1485
8> 01436
B4 1437 e . a . . i e
SAVE 01440
STaR Ul441
 TW2e6 Ul442
NUML 01443 S
Tol 01444
. WUNT 01445 . e
NONT 01446
NJuve 11447
Mo 01450
Nvi3 . 01451
SPAU 01452
Y . __CHLF 01453 o _ o o i
BuT 01454
ToP 01455
BF @K U146
33U 0147
LAA 01460
A vileel o _ . - e _
4 014672
C 01463
0001 Q0U00 0OULODLOUD =
0002 00UDU UVUUUDVOD = SELF-LYADER )
0003 14000 60014000 @GRE  '14000
0004 14000 UJ15J401 LiwAD SNS 1. e e e I
V005 14001 11Ui4006 BRU  #+5
0006 14uldz 00183101 CEU 1,w CKA
0007 14005 UDUVD400GY DATA '004000
0008 14U04 UJIL/USULL, ALP  1,W CKA
0009 14005 11024011 . BRU #+4
i




