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. IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

PURPOSE: 

SOURCE PROGRAM 
LANGUAGE: 

COMPUTER 
CONFIGURA TIONS: 

STORAGE: 

SUBROUTINES 
REQUIRED: 

TIMING: 

S EL PROGRAM LIBRARY 

PROGRAM DESCRIPTION 

Catalog No. 30301 OA 

Memory Worst Case Test (MEMTES) 

SEL 

13 January 1967 

MEMTES analyzes the program counter bits in 
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 pos sibly 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 1000S 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 SlOA 

Standard SEL SIOA 

0000 to 0467S' plus every other location - Not 
relocatable 

SlOA Mainframe Diagnostic Loading Procedure 

Dependent on memory size. 
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USE: 
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After loading, set the location tagged FIN (420 8 ) with 
the four (4) most significant bits of the highest memory 
address (see note). 

Set the sense switches to the desired combination 
before starting. 

S~art 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 

12K - set bit 2 
16K - set bit 2 and 3 

flft1/ 1i3 X 
R~S" //10 . .5 2,) S- ~~ ty- !JIb 
5' e'" JJ/ f), P R I S I Sense Switches: 

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 
SSW 1 up for: ~~ Mod 1, 4K Memc:~)~'-" 

~W .2 up fo:..: __ ~~?_:.:~K?, .. ~~:l.I~~~~.~~i~} 
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 cccccccccccccccc 

Memory Unload Error 

a's = octal memory location in error. 
b = a one or a zero, what every bit position of the 

error locat ion 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 location that 
caused the parity error. 
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wOul uOJ[JJ ~J h)'i'J Juli * 
u 0 U 2 G Cl J ~) J 'J hJ f I J 1 'J (i * 
0003 J.or)~ .... '" J.}dU )j() * 
0004 OQuUij 0:.1UQuJuD * 
u005 OOJJQ~)OQOOU0 * 
U006 UOUDa 0JOOOOOO * 
J007 OOUOO u)000000 * 
oous OOUJO JDUUJJOO * 

~c~T~~ ~~v-o 

~a~.::)T CAS~ ME~0RY TEST 
ALL L0AUEKS AND 0THbR PR0GRAMS MUST BE . . 
~~L~ADED AFT~R R~NNING TrlIS PR0GRAM 

S~~S~ SWITCH SETTINGS 
i\iitJ S'" IT C H E suP -. FER R (/.I X C u 8 E 4 K C 0 RES T A C K 

W~RST CASE IS USED 
(,IOOY i.iQ1iQU_,J).j~JW.QQ() * _ ... _. __ .. __ ._ .... __ ~l,Jl.LGH .{i:;8JOVP _. Tt;RR0XCUBE 8K C0~E ST AGK 

W0RST CASE IS· USED. uOl0 iJOUJO uJutlu:)OO * 
0011 oooou uJUUuOiJO * ::;1-.' ITCHES ZE::R16 
0012 00000 uJOUuOUO * 
U013 0000U 0JUUUQUO * 
u014 uouau U100JOOO * 

._ 1HJ15 .~QLJ.QQ . ~J'JQlJ.90(J(L.! __ ._._ ......... __ .. __ . 

A~D ~NE uP - AMPEX M0D-l~8K C0RE STACK 
W0RST CASE, IS USED 

SWITCH 0NE UP - AMP~X M0D-1~4K C0RE STACK 
W2IRST CASE, IS: USED: 

~WTTCH-TW0·'·-UP'·-:-· AM'PEX' Mk1D':'·2:·--ALL~,·S=-T!:!.A'---C-K-S-· U016 OOU)O 0JUUJJUO * 
U017 JJJOU 0JJUJJOO * 
U018 UOuDO OJGUOJOO * 
U019 auuou UJuUJJOO * 
0020 JouJO J'JUOJOOO * 

.. Q~ L_J,J_Q..u )V .. ;.U Q.LIJ}.Q_Q.Q_._.* 
U022 OOUJU J10DJOUO. 
0023 U1UOO 7JUU1~JO 
U024 J1UOJ Jl11J14::>:, 
0025J10J1 J?101420 
0026 U1JO~ UjlU14::>~ 

.0 0 ~ 7~ 1 U :) j.i-!.l 4..U.+ 4~_P 
U028 01U04 J?lU14~1 
0029 UluO~ Jb1U1422 
0030 01u06 uJUUu002 
0031 01uJ7 0·510i4~O 
U032 ulul0 0jlU1421 

REL 
0RI.:i 
LAA 
AMA 
STA 

.J, .. ~A _. 
AMA 
Si'1A 
I~EG 

STA 
STA 

W0RST CASE IS USED 

AUO~~SS SET UP R0UTINE F0R ALL C0RE STACKS 

'l~OO 
TiiP 
FIN 
Ti8;:/ 
F l ~ ___ .. 
INDX 
STAR 

F 1 .\1 
I iii OX 

FIN HAS HI Grl 8 IT F0R M0RE THAN. 4K 
Till PIS THE n I G H L Iii C. Fill R, PIN G - P (ON G 

. EJ N. AtyD J NO~ A~E, C@MB.I N!;P. W IlH· 
STAR T0 08TAIN A NEGATIVE 
C~UNT F0R MEM0RY ADDR~SSING 

THE AB0VE IS EXECUTED 0NCE 

.UQ33 01vlJ.;,JJiJ.J.l.i)JO :lL. . .... _.... _ __ 
UOS4 J1J11 JJ0uJJ~O * S~NSE SWITCH TEST F0~ C0RE STACK TYPE 
UOS~ 
(J060 
0037 
uo~!:) 

wlu11 ;"iJU(J0JJO * 
01Jl1 J:Jl.5u4Ll2 
U1ul~ 111'.l1-?43 
U1Jl-S I.JL~u4(jl 

S"l'::) 
dRu 
SN::i 

2 
'''1I£102 
1 

TWI2l 
AMPEX 1I10D-2 
0NE 

00000200 . 
00000.300 
00000500 
00000600 . 
00000700 
00000800 
00000900 
00001000 

. Q.OOPJ :1,0.9 .... 
001)01200 
00001300 
00001400 
00001500 
00001600 

.... Q09QJJOQ 
00001800 
00001900 
00002000 
00002100 
00002200 . 

.. _. ___ ..... QQ.Q.Q2.3J1Q . 

00002400 
00002500 
00002600 

___ " P.!)JJi>2LQQ. ___ ._ 
00002800 
00002900 
00003000 
00003100 
00003200 

. _ .. _. __ J1QQ~3.D..Q.. __ . ___ _ 
00l)Q3400 
00003500 
00003600 
00003700 
00003800 
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OOj9 J1ul~ lllJIJ~~ 
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u04U 01Jl? 0J15v4Jn 
u041 01Ji6 111jl?j~ 
U042 01011 11~UL~~1 
0043 JIJ~0 JJ1604uO 
U 0 4 4 1.)1 U 2 1 ;L 11 U :t~ ::> 2 

;:i:'~S 

;j~U 

o~u 
5,\jS 
dRU 
d~U 

Fi~ 4:; 
Frdtt 
] 

V1lJlj 
.'1 iJ14 

Z c: R !il W I r;;j N c n ~J w j'o,j 

FE~i-{fZlXCu8t: dK 
Ft:RI-<0XCURt: 4K 
ZE::R!tJ WI 'liNE UP 
.AI"i°tX ~itlO 1-8K 
I\MPt;;X ,-10n 1-41'\ 

UP 
D7JvJN 

U045 u1U2~ 11101201 
U046 U1U2j 0JUQUOOO * 
0047 01026 JJuUJOuO * 
004 tI J 1.O ?~ J J (J rlG.Q.Q.Q .. ! .. 
U049 iJ1lJ2j uJJ!luOUO * 

F~~RAXCU9~ TEST, EARLY M0DEL 810 

UO,O 01U2~ 1c1U1173 FRCd SPd ~tST 
00~1 U1U~4 1~101061 SP~ FML1 
uO~2 U1U2, uJJOuOOO * 
OO~3 UI02~ 12101205 SP~ L001 

M0DIFIED F0R 0THER C0RE STACKS: 

RESt:T CNTRS. ANO INQIRECT ADDR~ 
L0GICAL F0RMULA F0R W0RST CASE 

ST0~E 0NES AS W0RST CASE; 
UO?1 ... U l!U~ .. JlliJ.1 030... ._ .. _. a R.!l .... .-!:t3.... .._ .. _ 
UO~5 UIU27 UJuOO~OO * 
00,6 U1u21 121J1201 
U057 0103U CJOOuOOO * 
UO,H UIU3U 141014~2 
U059 01U31 141U1421 

.90 (>.9 . y'1U~.~ .J.l;!'9J,q.~1... .. 
0061 01U3j 12101173 
0062 01034 UJuOUJUO * 

SP8 LIllDO 

IMS STI\;1 
I M;:i II'-luX 
dRU FRCd+1 
-~n~tf --~EST 

0063 01U34 12iul061 UL0U SPd FML1 
U064 Ulu3::> jDJOUJUO * 
0065 Q1U3~ 121U1221 
0066 01u36 l11Ul~40 
UOb'7--'u 10'3-j-O"Tioouooo -~~-.-
0068 01031 12101211 
0069 01U40 UOUOJOUO * 
0070 UIU4U 141014~2 

0071 UIJ4~ 141U14il 
0072 Q1U4~111U1Q~4 
0073 Jlu4j 0JuUJJJO * 
U074 U1J4j Jl1!.llU'::~ 
iJ075 J1J44 J~1(JiJ;::7 

0070 
Lion 

J1u4::> 
U1u4b 

ujlU1J,n 
~141!1l)L5 

S.P8 ULl 
dRu *+2 .. ------

SPt:l ULO 

.IMS STAR 
IMS INDX 
f:HEL _ .. 1)l-~.O 

i..AA 
L:3A 
STA 
STo 

Fr.<ca+2 
FtiS:3+4 
F:1Cd+4 
FHC:d+~ 

ST0RE ZER0S AS ~0RST CASE 

NEXT C0RE L~CATI0N 

_~eGATIVE C0UNT N0T ZER0 
RESt:T 

F0RI"'iULA 

UNLI6AD I.!lNES 

UNL0AD ZEReJS 

........ __ ._ .NE~. CNT. NlJT ZERro 

INTERCHANGE L0AD AND 
UNLeJAO INSTRuCTI0NS 

0000390J 
00004000 
00Cl0410Ll 

·00004200 
00004300 
0000440U 
00004500 
00004600 
00004700 
00004600 
00004900 
00005000 
00005108 
00005200 
00005300 
00005400 
00005500 
00005600 
00005700 
00005800 
00005900 
OOOQp.QPO 
00006100 
00006200 
00006300 
00006400 
00006500 

_ "_' __ . _Q90Q~~ . .QQ __ ._ .. _ ... 
00006700 
000Q6800 
00006900 
00007000 
00007100 

..... 00007200_ .. 
00007300 
00007400 
00007500 
00007600 
00007700 



00/8 
JO 79 . 
UObO 
UOdl 
JOtj2 
UO/j3 
00d4 
OOO? 
UOd6 
LlP.d7 
U 0 t:Si3 
UOtj9 

Page 

J1J,q / 
1J1J?iJ 

Jlu)l. 
ul~);:: 

ulJ?j 
iJ1J?'t 
J1J?:> 
01U?b 
Jl:j57 

.Ql.;'; 51) 
D1U::>1 
U1U:'l 

o 
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J] 1 .'.1. '.' )? LAA 
J,/ 1 .11. ': ,j 7 LdA 
'-' ) 1 ~ Ii '.' j / STA 
J lj :q), iJii ? ;;Td 
141J14~;) 1M;:; 
1.1lUl,Qf~5 r:I~u 

jl1014~4 LAA 
,.;.51J1423 ~TA 
121(J1n3 SPd 
u 1~11\;?;3 .~~J 
JJuU),.lJO * 
u)uf)~jDJ(J . * 

0090 01 (j 61 J J U ')J ~} u 0 * 
UO~l J1U61 uOUUJDOO * 
OO~2 OlU51 OOOUuJUO FMLl *** 
yO. ':i:5 _QJ ~ ~~. \J.?J,~J1~ 2 ? L,i3A 
U094 U1JSj Jl1~14bl LAA 

ABA. 00":15 
OO':ib 
DOY7 
009/j 
P099 
Ul0a 
U1Ul 
01G2 
U103 
0104 
U1U5 
01u6 
0107 
U1U8 
Ulu9 
iJl10 
0111 
U112 
ul1;5 
0114 
011,5 
Ulib 

u 1 U :. '+ u j u oj ..J (1;27 
u1u:).) JjLJi.lJ},:::2 

o iu ~ b 111 i.Jl J 74 
U1u67 JlltJl4b2 
vl J 7l,LJOu1J;,)J~ 7 __ . 
u1u71 JJuOJJ22 
01J7~ J,.ll()J.lu~ 

i.J1U7j 111D11ul 
J1:J74 ,;JJiJ:jlljO * 

SAl 
aRU 
LAA 

..A~/t 
SAZ 

J1J7~ Jl1U146? AAS~ LAA 
Jlu7~ J)~U~J~7 A~A 
~iJ7b JJUUuJJ2 ~EG 

J1J77 JJUUu023 SAN 
Ul1JU 111J11j3 ~RU 
J11 Jl JJuJ,j:jJO * 
LJ 11 J 1 1 41!) l J 61 A II 8 A It''1 ~ 
ul1Ji lqlJlJol IM~ 
011Jj 11~UIJ~1 A~8A dRu* 
i...11 J't J .l,),JJJjD * 
Jl1J4 J.JUi.I.JJ0!) * 
J 11 ) <t J.1 U t1 u ') J i) * 
J 1 L14 J. i J 'lJ i'J U * 

jL .'l! J + pL 

J L -:LJ + ,'l 
UL,j!) + d 

JdlJ+l 
TtJ2) 
F ~:; ~j 
:\! f,Jd 
HP 
:JloiJ 

. .£R sa .. 

Ll1:l1:::AL 

** S.IA.R. __ .. 
A 

AASS 
8 

A;\J3A 
AA,A 

d 
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~~M0RY ~0T ~X~RCISED TWIC~ 

M0V~ PR~GRAM T0 T0P MAP 
.RI;PEAT TEST 

FdRMULA f0R W~RST CASE FERR0XCUaE C0RE STACKS 
WC = (A+8) AND N0T (A A~O 8) 

NiZiT A 

AND B, ST0.RE :liNeS 

A 

AN8A AND N0T 8, ST0RE 0NES 

FMLl AND 8, ST0R~ ZE~0S 
f~!Ll 
FMLl 

L~3ICAL F~RMULA ~~R ~0RST CASE AMPEX C~RE STACKS 

00 
0000780u 
OO')u790U 
00J0800u 
OOa0810iJ 
(lOOJP20u 
OOQJR300 
00008400 
00008500 
00008600 
0000870Li 
0000R800 
0000890Cl 
00009000 
00009300 
0000940U 
00009500 
00009600 
00009700 
00009800 
00009900 
00010000 

,.00010200 
00010300 
00010400 
00010~OO 
OOQ10600 
0001070(J 
00010900 
00::111000 
00011100 
00011200 
00011300 
00011400 
Q001150() 
00011600 
0001'1700 
00011800 
00011900 
00012000 
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0117 IJ1:t)4 JJVJJJVl * 
0118 J11'J4 yJ LJ LJ .., cJ :, [) * 0119 01J..j4 uJLJ'JJ·)l.JO * ____ ._0120 01~.Q4 u.)uUJiJOO * 
U121 U1104 uOOOu000 * 
.U122 J1104 u'JOOOOOO F llRi'i *** ** 0123 011):; 021014i2 LdA STAi 
0124 011Jb J1101403 LAA ,... 

\J 

U125 011)1 JJut)JD~7 AtiA 
0126 . .-Y.111 Jr ~)(..lJ.~:J~£ S~L '--- -'0127 Jl111 l11d1122 tjRu P .. H2 
U128 Ot11~ 011U1462 LAA :3 
0129 01113 0)OU0,)27 ABA 
0130 01114 ~JO(Ju022 SAZ 
01.)1 01115 l11U1122 ijRU PRT2 
U132 01110 :.il1U1461 LAA A - - --.-.. ----~ .~ ---- -,-------_._--
0133 J1ll1 u]U(JuOc7 ABA 
0164 0112u JJUUJ]~2 SAL 
0165 J1121 11601lu4 i:3RU* Fi.J~'·1 
U136 D112~ uJOOUJuO * U1.57 01122 JI101461 PRT2 LAA A 
0138 _._ .iJ.! ~ 2.5 __ J J.Q';,L~Q~l_". ABA 
0139 01124 JJUlluJi2 SAZ 
0140 u112:; 111Ll11.56 6RU PIH3 
0141 01120 Jl:tJl403 LAA C 
1.1142 J1J..27 .;JuUv)27 ABA 
U143 J1130 uJu r)OJi2 SAl 
0144 01131 111U1166 dRU PRT6 
1.1145 01132 JI1U14b2 ··LAA·_·· .. §-- --

0146 01136 JJUiJu027 ABA 
0:147 01134 :.JJOUd(J22 SAZ 
0148 011-5:;, 1 1.S ~.l11C4 dRU* Fft)'H1 
0149 011.30 JJU()0~)JO * 01:;0 J115b Jl1Ul401 PF:T,s LAA A ----_ .. _. -_ ..... _--- _._"._- .-

J151 J113/ 0HJ U u <)2 7 ABA 
U152 .11140 ..J)JUuJ.::2 SAl 
ul~3 J1141 1.11Jl1:::»2 d'?LJ :l·n4 
U154 CJ114i ..Jl1U.l402 LAA d 
0155 0114-5 JJUfJJJ~7 AdA 

o 00 
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~C = A A~D ~~T BAND N0T C 
0~ N~r A A~D a AND N0T C 
(/1:-< Nn A Af~O ;\j?JT 8 A\lLJ C 
~R A AND 0 ANtJ C 

NIH C 

AND N0T 8 .. - -. -_."._- ,-- .- ..... -.. -. 

AND A, ST0RE 0NES 

0R 

NiOT A' 

.... _ ...... ~- ... - .. ----.-. - . 

AND N0T C 

AND B, ST0RE 0NES 

N0T A 

00012100 
000l?20U 
0001?3!)(j 
fJ001?400 
OU012500 
00012680 
00012700 
00012800 
00012900 

___ 0001 3 900 
00013100 
00013200 
00013400 
00013500 
00013600 
00013700 
00013900 
00014000 
00014100 
00014200-
00014300 

._._ . OOP~1.~.QP .... 
00014600 
00014700 
00014800 
00015000 
00015'100 

-, .. ____ . __ ._._ .. O.OD!2.gQQ . __ 
00015300 
00015500 
00015600 
00015700 
00015800 

.Q.Po.~?90.g ______ . 
00016100 
00016200 
00016300 
00016400 
00016600 
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u156 
ul~7 
0158 

J 11 4 '+ J ;j 0) -' '. i i 2 
0114? J.lj .. :Jl.l:J~ 
U 11 40 J 1 LJ 1 q 0 .:5 

01, ~.':1 ___ i.!1.1:! L ~)1J_1J u OJ j. 7 
0160 J115~ uJUUJ022 
0161 0115:l,_JL3J)110~ 

U162 Ul152 uJOOUOOO * 

SAL 
.j~J 

LAA 
AdA 
~AZ 
tHU* 

016~ Ul1~~ 01101461 PRTq LAA A 
0164 01156 uJ0UUO~7 ABA 

. '. nJU ~~ .. ____ Q.1I ~.1 ___ ~~,~}.'yQjL2 __ ._. __ . qj:'i.~ __ \i ... 
0166 Ul1j~ 00u8u023 SAN 
Ulb7 011?b 111~1170 ~R0 . EXIT 
U168 U1151 J1lU14b2 LAA g 
U169 . 01160 UOOOuU~7 ABA 
0170 01161 UOOUU002 NE~ 

_ .. Q,11.1_-.O.1162 ___ 0.JUQ0023 £.~A.!.!j'~ __ 
0172 0116~ 111U1170 dRU EXIT 
0176 0116q 01101403 LAA C 
0174 011b~ UJ0UJ027 ABA 
J175 01156 ~JUOUQ22 SAZ 
0176 01167 116U1104 ~RU*· F0RM 

AND N0T :3 

AND C, ST0RE 0NES 

i~R 

A 

. __ .. --.----------------._---- _ .... 

AND B 

AND C, ST0RE 0NES 
Ql1 I._kill,} J ....l,I)jJiJ ~ J 0 0 _~ ___ . __________ . ___ ..• _____ . n" .. __ . ___ ._. _. ____ • ____ .... __ . 

0178 01170 14101104 EXIT I~S .F~RM 0THERWISE ST0RE ZER0S 
Q179 01171 14101104 IMS F~RM 
0180 U1172 11~U~lU4 dRU* F~RM 
0181 01176 0JUUuJ00 * 
U182 U117S uOO()JJuO * 
U~ 1:1 3 .. yl17 -Li,LlYYu J.Q.9_.2I:~._. ___ . __________ . _ .... _ .. _____ . __ . __ . _____ . ___ ._. 
Ulb4 U117~ UOOUUJUO * 
U185 01173 yOOoUOuO * 

RESET INDIRECT ADDRESS AND NEGATIVE C0UNT 

0186 01173 JJ0UUOOO REST *** ** 
01b7 01174 Ul1U1427LA~ aSG 
UlbS JlIl? J31U1422 STA STAR 

.. JJl.b9 Q1;1,] 9, J11lJ;!,_12D ___ . ____ .... LAA ... FL"-__ . _________ _ 
U190 Jill7 U31u1421 STA INOX 
0191 01'::0LJ 11~Ul113 i:3Ru* Rt::ST 
U192 Jl~Ol uJJOuJOO * 
U193 01~Ql uJJUJOOD * 
01~4 Q1~Ol ~JJUJJOO * 

LbAO ZEk(7JS l\lUIRECTLY THRJ STAR 

0001670l) 
0001680U 
00016900 

.. OOQ171()0 
00017200 
00017300 
00017400 
00017500 
00017700 
OOD1ZI;300 
00017900 
00018000 
00018100 
00018300 
00018400 

_ ____ QQO_1B_2.og __ ........ ______ . 
00018600 
00018.700 
00018900 
.P001~OOO 
00019100 

.. ___ ... ______ .Q.Q.Q 19200 ___________ . 
00019300 
00019400 
00019500 
00019600 
00019700 

. ____ ..... _ .. _____ ... ___ ._".",.-,_ .. 0 0 Q19 8 O . .!!!.O..:.-_ 
00019900 
00020000 
00020100 
00020200 
00020300 

. ____ .. __ :~ __________ . .oJ) 0 . .2.0 ~to_ Q ___ ._._ __ __ 
00020500 
00020600 
001)20700 
00020800 
00020900 
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o 1 -1 :) U 1. .:: J1 LJ:'.J ')J ) :/) L '0 0 J 
Gl91) Jlc:J2 \) Julv!u5 
0197 J1.:::Jj ujjJ14~~ 
u:l, 9 t1._ U 1, i )~. l:p_iJL ~Y.J, 
U199 ul~J~ uJUUUJUO * 
U200 01.2 O~. O:;lyQ(LQPO * 
U2Ul 01~Jj 0JOOUOOO * 

o 
*** *i, 
:..;LA 
:; T A * ::) T 4 ,·1 

L~AU ~N~S I~DIRECTLY THRU STAR 

0202 Ul~a~ UJUuuOOO LtQ1 ***** 
0203 J12Q6 Jl1U1425 LAA ~NES 

02 U4_Q!~2?.J. ~~ j_U.L4..?L ___ . _____ S T A ~_3TA~. ___ _ 
u2U5 0121U 116,)1205 clRLl* LiJOl 
0206 01211 JJLUuJOO * 
0207 01~11 GJOOJQJO * 
U2U8 01211 JUUOUOUn * 

UNL0AD ZER0S INDIRECTLY T~RU STAR 

u209 01211 DJuOUOOO ULO *** ** 
0210 01212 JOOOUOU3 CLA ---.. ~. U 2-11---- Cj'i~"1 6" CJ~i~u l 422'·------ L A A *-S-rA-~ -----.-.. -----... -~.---... ---.-.--- ." ._--
U212 Jl~14 15101426 LMA Z~~0 
0213 Jlilj 12101334 SP8 E~00 
U214 Ul~lb 11jUl?~1 dRJ* ULJ 
U215 0121/ 121U1334 SPd EH~O 

_u 2:1. 6 _l.!!~ ~_~_ ), 1~ (J:!oJ_11 _ _ _ . _ QR.~ *J,II,. Q ___ . 
0217 U1221 JJUUJOJO * 
U218 .Jl~21 JJUOJDUO * 
U219 01221 uOUUUOUO* 

~L~AO ~NES INDIRECTLY THRJ STA~ 

0220 01c21 JJUOJOUO Ull *** ** 
U221 J1~22 uJ0UuOU3 
U222 ~!~.?_~I}J_?U:J,~~2 ... :_. _ 
U223 01~24 151U1425 
0224 U1~2~ 12101342 
0225 01220 11jU12~1 
U226 01221 12101342 
0227 0123u Ll~U122i 
~?gH .... 01~3J .~JUUJlhJ(1 * 
0229 U12S1 JJUU~OUO * 
0230 Uijdl uJiJUuJ,jO * 

CLA 
~AA.* Sr~K 
C M AiJ,~:: S 
SP.1:;j E1-< ill 
dRu* Jl1 
SPtl c:rUl1 
d"J* Jll 

0231 01i31 JJOUuJUO * 
u232 iJlidl JJU()JJuO * 

F~~R~XC~3t 4~ C~R~ STACK TEST 

u23j ul~31 Jl1~14j3 FR84 LAA 311 SET C0NSTANT f0R W0RST 

o 00 
Catalog No. 3030l0A 

00:)21000 
00021100 
C0'12120J 
00021300 
00021400 
00021500 
00021600 
00021700 
00J21800 
00021900 ----- ~ .... 
00022000 
00022100 
00022200 
00022300 
00022400 
Q.Q Q ?g2 Q 9 __ .. __ _ 
00022600 . 
00022700 
00022800 
00022900 
00023000 

... . _ .. __ ._ ..... _.QPJlg~_!.Q.Q.__ __ _ _ .. 
00023200 
00023300 
00023400 
0002350u 
00023600 
Q Q _Q~ ~Z Q Q . _____ .. __ .. _ 
00023800 
00023900 
00024000 
00024100 
00024200 
..QltQ~ 4 3Q.Q .. _. __ .. _ ... ___ _ 
00024400 
00024400 
00024450 
00024500 
00024550 



02,,4 
U2j:; 
02,,6 
0267 
023H 
U~69 

0240 
U241 
U242 
U2q3 
U244 
U245 
u246 
0247 
UC4/j 
1)249 
02~O 

0251 
0252 
J2:j3 
0254 
Q2:?? 
U256 
U2:>7 
02:;tl 
U259 
U200 

.. Q~(;)l 
U262 
0263 
0204 
020:> 
U266 
0267 
U268 
026Y 
0270 
U271 
U272 
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i.J1~ ~~~ . .i,ULj.Lf~t;l 
Jli3" ;Jl.1.J:L4j.:' 
Jl,d4 J ~j.iI14b? 

i.Jl2~::) ill ~Jl Ji.3 
jl~jb .;jJjJ~IUD ~~ 

U 1 ~ .Li J :j J J cJ (; J 0 * 
J1~30 0JJU,,;Jl.;O 
i.Jl':5() Jl1'Jl'L54 

* 
FriBa 

U 12 .3 I u 51 UH 01 
Jt~4UJ1:i'114~7_ 
J1.:4i lijl:J1462 
01.:42 111U1~)23 

01t::4" ..JJUUJJuO * 
U1c.4j ,,;.]UUJJJO * 
J1~4.) UJOJ0J00 * 

o 
~TA iI 
LAA ~::j 

.:>T A ,1 
a~J F'-(Ct:! 

LAA 
STA 

310 
A 

L~A .. ~4 
STA :3 
dRu FRCd 

u144~ ~11U1430_M~D~ L~A 815 
01~44 ujlu14~1· STA A 
01~4:> Jl1U14~1 LAA a14 
Uli40 u31U1462 STA 8 
01~41 J11U1435 LAA 8b 
0125u Jj1U14b3 STA C 

JH ~ 2~ ... lll U .1. i2q 7. !;l £10_.5 I.~. .... 
01252 J)lJOJ'.JuO * 
01252 J'.H):JuJOO * 
U1~.52 J'JLifbJuO * 
J1<:::52 JI1U1466 MUld 
J 1 <::: 5" u j 11) 14 b:l. 
Jlt::~~. Jl1U1467 .... c .. _ ... 

1.11t::5~ J3101462 
lJ 1 t:: '5 D U 11 ~J1 4 j 4 
01t::;){ u31U1403 
o 1 ~ ~ U 11111 1 2 b 7 
u1251 ;JJ(j[JJ0GO * 
Lll~~l .. )JU'))'lUJL* ._ .. 
J1261 J:juJ.JOUO * 
U1~51 Jl~U14j2 MD14 
U1c::52 J51U1461 
01':00 Jl1Ll14.j3 
() 1 c:: 54 j 5 ::. ill 'I u li 

LAA 
STA 
I".AA .. .. 

STA 
LAA 
STA 
dRJ 

LAA 
STA 
LAA 
STA 

A!'1"'c:X 

aj 

A, 

8.4. 
3 
310 
C 
STA 

o.;1ecX 

312 
A 
'311 
::i 

SET C0NSTANTS F0R.W.C. 

M~D-2, ALL C0RE STACKS TEST 

SE:T .C.0NST ANTS F0R W. C. 

[vI 10 0 1 - 8K C0RE STACK TEST 

SET C0NSTANTS F0R W • C. 

f"IIOU .. 1_,: :....4K. C 0R E STACK TEST 

SET CflINSTANTS F0R W.C. 

o 00 
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00024600 
0002465:) 
OOn24700 
OOOZ475Q 
00(2481)0 
000241350 
00024900 
001)25000 
0002510U 
Q.o'J 222 0 O. 
00025300 
00025400 
00025500 
00025600 
00025700 
OOO~~800 
0002590u 
00026000 
00026100 
00026200 
00026300 

__ 0.0026400 ___ . __ ..... 
00026500 
00026600 
00026700 
0002680U 
00026900 

. ... __ .... .. 0.002£.0 0 Q 
00027100 
.00027200 
00027300 
00027400 
00027500 
00027.600 
00027700 
00Q27800 
00027900 
00028dOO 
00028100 
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u ~ 1 S J 1 !. "'? ,-, J 1 J.i a ,) C' 
U274 Jl~bD ~~lUlq~~ 

u~/5 alibI u0JU~u~G * 
U276 Jl~~1 ullUlq~6 Sf A 
u277·······01ii(j-C,Slui·J;.4 

u278 ul~71 Ll31()1,0,54 
U279 0127~ 111010~3 

U2HO U1~7~ JJOOUOUO * 
u2Hl 01~73 JJOO~JOO * 
u 2Jj 2~1"f? ~ _.0 ~~ ~U~.Qi.l.Q . ..!-__ _ 

L4/l -3j 

.::>TA " ~ .. 

LAA ;~f ?lii 
STA C"r{~D+1 

::iTA JLllu 
dRu ':"KCa 

... --.. ---- . 

M~DIFY fRC8 T0 US~ AM~~X 
~0~ST tASE F0RMULA 

U2H3 lJl~7j ;)J .. 1I1uOOO * 
u2H4 Jl~7j JUOUuJOO * 
U2b? J1~73 J~UU0JJO PIP0 

~1~8-P0~G RWUTINE 

J28b 01~74 011U1427 
U287 01,75 Jjl01440 
U2tH1 0127J?~ __ UJ!112Q __ . 
u259 J1~7 I JIJL)(lu002 
U290 UljJO ~jlU12J3 
u2-,11 Ul.5,J1jjl')1273 
U292 Ul.:>O~ JJCUUJu3 

***
LAA 

** 8EG 
SAVt: 
FIN 

SAVE ADDRESSES 
STA 
LAA 
NEu 

-------~ --.. -.-.-.~~ .. - ... --. -. -.. _ .. " .. - -

AHA PIP;a 
STA P100 
CLA 
STA Bc:3 .U293 01.506 031U1427 

0294 0139 4 .. _l!.~J'\:!±.1?? 
u29~ 01jJj J31U12/4 
U2~6 01jJb JOOOUOUO * 
0297 01JOb U21U.i417 
U29H 01.507 JljU14~4 
U299 lJ1.HJ U3S[)i4~5 

03 U 0 .... 912. tt_.G .JY().~Q{~ . 
USUl 01j12 111U1307 
Ll~02 Ul.51~ l1jU1273 
U303 U1.514 W000~JUO * 
USU4 ulj14 uauuuooo * 

_. _ ._1.~ ~. __ ~ BY _____ . _____ . _____ .§ t; T 
.STA PIPiZ)+l 

LdA lUX 
LAAIt 3liT 
STA* T;o° 
1.~_?. .... 
t3RU *-3 
8RJ~ PIPiO 

U30~ 01j14 ~11J1440 P0N~ LAA SAV~ 

U306 uljl~ J.51111~~? ... 2T~_._ .. ~r:;~ 
0307 J1j10 011U14~O LAA ~lN 
u308 
U309 
u310 
U311 

01,H 1 
Jlj2L1 
01.:>21 
llL~2t:: 

JU,j(.1J;:'102 

Jj1:J1441 
~11U.L21:S 
u5HJ1441 

1"11 ~ L2 
STA ST,llK 
LAA °lP0 
SI-1A STar< 

M0VE PR0GRAM T0 T0P MAP' 

ExIT T0 UPPER MEM0RY 

Rt:-SET ADDRt::SSES 

Catalog No. 303010A 

00021320J 
0002830u 
00028400 
()QO??5Qi) 
00028600 
00028700 
00028800 
00028900 
00029000 
P.Q 9.~21- QQ .... 
00029200 
0002930(j 
00029400 
00029500 
00029600 
9002979Q. 
00029800 
00030000 
00030100 
00030200 
00n30300 

__ . ____ . __ .. ___ Q QJ!.~Q.~Q1L ____ . __ 
00030900 
00031000 
00031100 
00031200 
00031300 

.. _ ......... _ ... _ ._9Q.:'4.~1.'iQQ_ .. 
00031500 
00031600 
00031700 
00031800 
00031900 

.. _______ ... ____ u--.l2Q0320~ __ ... 
00Q32100 
00032200 
00032400 
00032S00 
00032600 
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o 31 ~ J 1.J ~ j J ~.l.. "1 ~ is 
U613 J1j2q ~lL~L400 

l)..~ 14 J 1.:> 2? J,~ J. 'J ij I il 
W315 01j~b J)~j01~D * 
U316 ,.J1,;,2b .J~1;:L417 

U317 01j21 JljJ14?5 
J j Pi J 1 j 3 U 'j".) :.J L 4 ~ 4 

0319 U1631 uJuuuJ26 
0320 J1j3~ 111U15i7 
U " C:! 1 _. iJ 1 ~.3 ~ .115 I) ,L f] " 
U.322 J1j·:3£t J:.hJ:luJuC * 
U.s~.3 J1 • .:>3£t JJiJ~);jUuO * 
03~4 U1534 uJUUuUJO * 
03;;:? 015,34 JJ:jiJ:)IJJO * 
U3~6 01j54 ~JuUuJ00 * 
0ji7 01S,3£t.~QUUj0JO ~ri0~ 
U3~d 01jj? U31~1447 
U3~9 ~1.)3b J11U1442 
U3~D 01j3/ U~lU1443 
03j1 J154U 121J1S~O 

0332 01.:>41 11601.134 

o 
3TA 
L4A 
STA 

U3A 
LAA* 
::iTA* 
Ia;) 
d~U 

d~v* 

*** 
:iTA 
LAA 
STA 
SPtl 
dRu* 

o 
Catalog No. 3030l0A 

;Jl:J;<J 

LA L\ R c: S f. T E f" T R A\j C t: 
:J1':>.6+1 

lUX 
T.u? M~V~ PR~GRAM T0 L0WEST MAP 
-3!UT 

*-3 
P.!?4 EXJT T0 L0w~R MEM0RY 

ZE~0S UNLvAOED ERR0R 

** 
\! U,\"j2 
Tv .. UI6 
·\lU "11 
TPe; 
EHIlO 

ST0RE ~~M0RY C0NTENTS 
St:T-UP TYPE fOUT 

RETURN 
U 3 j 31j 1 ~.4l::: !,!O 1) lLi J IlD_.it .. ___ . . __ ...... _ .. ~._ ..... ~ .. ~k···. __ ·. 

U334 J1.:>4~ 0iJv~lvJul.l * 
u365 Jlj4~ JOuQJJuO * 
J3S6 01.54c: J:lU(I'.)iJuO F.R01 
03s7 Jlj4.:> J~1)1447 
0338 01.:>44 ul1~1444 

U3SY . Vl.,?4? u,~j.:)1l}43 
U340 J1540 1~l016~0 
U341 01541 l1JULSq2 
U34d J1.)jJ JJvUJO~O * 
U343 U1530 JJUUJOUO * 
0344 01.)?U ,JJUUJJOO * 
U S 4 5 J 1 ~ :3 J '"' .hJ iJ Ii .1 uO .. -11-

0346 J15jU JJ0UuUUO * 
u347 J1jjU 0J0JuJ~U TP~ 
JS4H U1~51 JJ~U~JJ3 
U349 J1j5~ JJJJJj17 
US:50 l)tj?.5 '-'?1'J:L44? 

*** 
::iTA 
LAA 

. 51 A 
SPc 
:lRI.I* 

*** 
CLA 
fLA 
A "'1 A 

~NES·UNL0AD~D ERR~R 

** 
\JUV12 
Tb1 
y.L);"il 
TP1l 

** 

3 
T li?l6 

ST0RE MEM0RY C0NTENTS 
SET-UP TYPE 0UT 

RETURN 

00 

000.5270J 
00033000 
00033100 
00033200 
00033300 
00033400 
00033500 
00033600 
0003370iJ 
00033600 
00033900 
00034000 
00034100 
00034~OO 
00034;)00 
00034~QO 
00034500 
00034600 
00034700 
00034800 
0003490U 
QOO~5.QOD .. _ ... _ ...... 
00035100 
00035200 
00035300 
00035400 
00035500 
0.0035600 ... _ ... 
00035700 
00035800 
00035900 
00036000 
0003610U 
00036200 
00036300 
00036400 
00036500 

.00036700 
00036750 
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O~b1 01..s5'1 l.~l::J..'1l:' ;:,i='Cl Tl':l..:: 
U3:;,2 01j;,:;, 141.j:i.4y) l,~:-)...,j 

U,s~3 j1,L)o lll·Jl~.)2 tHu *-4 
U354Jlj51 Jl1')l~:J.:l, LAA '~"I? 
u3~S Jl~SG J51U14:;,0 STA ~~ 
U.356 01j~1 i,l11U14?_2 LAp., S~t..G 
U3~7 01.562 121U1410 SPd TyQ~ 
U35B U1,sS,s 12101410 SPd TYPe 
U359 01j54 12101410 SPb TyPE 
U360_.Ql~.?~.:,J~ 1 fH a11 __ .. _. __ . _J..A!L~\,l.~. _ ... ______ .. '?!UTI?U T wHAT L IOCA T I 0N SH0ULD C0.N T A I N 
U361 01,56b 12l~1410 SP~ TyPE 
u362 01367 Jl1U14:;,2 LAA SPAC 
0363 01,57u 1~1U1410 SPti TyPE 
0364 01j71 12101410 SPd TyPE 
U365 u1~12 021U1447 L8A N0M2 0UTPUT C0NTENTS IN BINARY 
U 366 U 1 j 7 j .Id OJ U U 113 F L L 1 _ ... __ _ 
U3bl·lll,5 74· 0:;;1U1442 AMA TweJ6 --
0368 J1.s7:;, 12iU1410 spa TYPt 
u369 J1j7b 141U1445 IMs wc~r 
U370 U1j77 111U1373 dR0 *-4 
0371 lJ14)U 011ul446 LAA NG".iT 

. __ .. J:!.~Z? __ J11.J_:l,~_~.J,Ll1.:!i~ ___ .. ____ SI~ __ ~C\JT __ . ______ . ____ ... __ . _ ... 
0373 01402 J21014~3 L8A CHLF CAR. RTN.j LN. FD. 
0374 u140,sUOOU1U13 FLL 8 
037? 01404 12101410 SP8 TyPE 
U376 01'1):;' JOUU1013 FLL 8 
U377 U14Jb 121U1410 SP~ TyPE 
037HJ14J~ .l:t.s~~~.'_o __ . dR.l,J~_.IPJL. 
0379 U141J JJJUuOUO * 
U3bO 01'11U JJGOJlUO * 
U3H1 0141U JJ00JJuO * 
U3~~ 0141U J1UUUJuO TYP~ 
U383 U1411JJljJl01 

_.93d1 __ ~t,!J2. J_Q.~.rJl).90 
Q3tl5 01410 uOufJ:i.J16 
u386 U1414 J011J1Ul 
U3d7 D14b u:)OllUJJ3 
D3d8 01410 I1jU1410 
u3b9· 01417 JJOJuJOO * 

*** ** DATA '130101 
UA.I_~ .~ lQ[)Q _ .. 
LSL 8 
u.ATA '170101 
CLA 

CEU 1,W 

A0P 

OQ036dOU 
0003690J 
00037000 
.OOD~7:1,QP 
000.37200 
00037300 
000.3740J 
00037500 
00037600 

.. QQ.Q~Z70Q .. 
00037800 
00037900 
00038000 
00038100 
00038200 
j)QQ~fJ~QQ. ___ ... 
00038350 
00038400 
00038500 
00038600 
00038700 

__ .. __ ._ .. "00.0.3 8JHl Q. ____ . __ 
00038900 
00038950 
00039000 
0003?100 
00039200 
00039300 _···---·····-0 00"39406--------···- '·1 
00039500 ! 
00039600 
00039700 

00040300 
00040700 
0004080U 
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039 0 LJ 1 't 11 ,-I .J L! I.i -' J (, ') * 
U3Yl 01'111 u'~)~];J * 
u392 01411 JJ~~JJJJ * 

o 

. U 3 ~ ~~ U 1 'U / ;J ~; 1 i'I J v l I u X U A r A - j 1 J, 
U394 u142u uJ~OJJOO FiN uAT4 J 
J~95 01421 uJOluQQO I,~OA UAT4 4096 
U396 01422 UOUU1000 STA~ uAfA 512 
0397 0142~ 00177776 T~0 DATA-2 
U3Y~ 01424 uOl/7176 NTW~ UAT4 -~ 
i.).3 't_'L_ J.l.1.52.::> ~ J 17 ( J ]~_.0t'i.E~.DAI~_--=-l_ _ .. ____ . __ .__ . __ 
0400 01426 J(JijUuJUO ZI:RiJ DATA 0 
0401 01427 UJUJ1JUO 8~G DATA 512 
0402 il1q30 JJilUJOUl 815 DATA 1 
0406 U1431 uJuUuOu2 814 DATA 2 
0404 01432 030U0010 812 DATA 8 
~402.u __ i,tl_1~;LiL1Ul)00.21LJ!-l1. UATA ..19_ ._. _____ .. __ h_._m .• __ . "'_"_" ..... . 

0406 01434 0JU00040 B10 DATA 3~ 
u407 U143j 0JUUU200 88 DATA 128 
U408 01436 JJ0UiOUO ~~ UATA 1024 
U4U9 Jlq37 000U4000 84 DATA 2048 
U41U Jlq4Q 'ouuuuaUo SAVe UAT4 J 
(J 411 CJ 11~ l._~-LO Lll).iJ 0 J.ULSJj~J1 __ 1,t~I~Q __ .. __ .. _._,.. 
0412 U144~ uUUUJ260 TW~6 pATA 175 
0413 0144j 0UOUJOUO NUMl UATA 0 . 
0414 u1444 JQOOJ~61 T61 OAT4 177 
u415 01~4~ 001777aO ~GNT DATA -15 
0416 01440 wOll/760 NCNT DATA -16 

. u~ 17 ... u1.~1./._u_.Q1.JU uO OO.l\'[UMI:!. DATA.Q 
U418 0145j U0111173 M~ UATA-5 
U419 Ulq51 00111113 NM5 UATA-~ 
0420 01452 UOUU0240 SPAC UATA 160 
0421 J14jj 00100612 CRLFDATA '106612 
U422 01454 2jaUu777 8~T UAG 511.1 
U423 U15?;). ~;;QUn77 .T0P .uA~_. 4Q9j~L 
U424 U1450 1~lUl104 BF0~ SPd FbQM 
U 4 2 ~ U 1 4 5 l 111 U 1 .51 4 8 R 'J 8 ~ U P :u .\) II 
u 4 i 6 J 14 6 U u 1.1 i.J 14 .::: 7 L A A L A A a c G 
0427 01461 u0uUJOJO A DATA 0 
0421:) 0146;.;: u~)jr)J.JiJO I-:! DATA 0 

o 00 
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00040900 
001)4100u 
00041100 
QO::l41200 .. 
00')41300 
00041400 
0004150.1 
00041600 
00041700 
.Q004180.Q .. __ 
00041900 
00042000 
00042100 
00042200 
00042300 

.00042400 
'00042500 
00042600 
00042800 
00042900 
00043000 

. ....... ,_,_ ..... PD0431Q_Q __ _ 
00043200 
00043300 
00043400 
00043500 
00043600 
DOa4i370o_ .. 
00043800 
00043900 
00044000 
00044100 
00044200 

-.00 a 4 4.3 0 0 .. ___ . __ _ 
00044400 
00044500 
00044600 
00044649 
00044650 
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u42Si 014:',; .j .J iJ :.,1 _, '.}.J D c 
U460 J140,+ : .. ...1 J . .1 : ~ -,' :J v (J * 
U461 J1q64 .. ;) U ,J ,,:1 U:) .!J. 

U4')2 j1464 / 1£j-J~C1:jO 

F:-<Cd ji Jc.3 
UI,...c)U l.:lJj4 

F "'iLl i..,lJel 
AAS'.) J.l.U/t, 

AAdA U1.1u1 
AIdA U11U3 
Fii~:'i l'.L1J4 
t::ln~ ul1c2 
PfiT.j (H1S6 
Pr<H 'Jl1?2 
t:x I r (i ll/D 
ti;::ST Ul.113 
Lv L) U :,,;12J1 
LvD1 UJ.2J5 
LJL ,J U1211 
,H .. 1 J122l 
Fr\:34 uic',H 

[.'-<}9 .. ~Jl.~~~ .. _ 
M:{JIJ~ Ul~ 4 ~~ 
l"lulu l.Jlb2 
MU14 ~.Il2ol 

SIA U1267 
pl ,::>!£i Ul213 
P.0\JG Jl ,H 4 
tiOU LJ1364 
Erdl [)1642 
T,.;>c ')lj?;} 

T Y::>c: '.l141J 
Iu)( ;"1 4 17 
F H '.114<::0 
I Ii iJX iJl42:! 

S r A Ii U1422 
T8/) :)1423 

NT",;,:; ;,)14~4 

~i .,j ~.) U.L42~ 

o o 
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JAI4 ) 

00 
00044651 
00044700 
n0044800 
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Z,=~/) l:142') 
9=:3 :Ji.4t::7 
t3 1 :5 () 1 4 j 0 

__ .jl~ .. _______ (J 14 '>1 .... _ 
B12 U1432 
B 11 .~ __ iI 11.3 3 
810 u1434 
Btl :)1465 ... 
8:> U1466 

.... __ R~L_~ __ ~;L.13 7_._ 
SAVe U1440 
Sr21k U1441 
T.-.J;1b U1442 
NuMl 01443 
Tol iJ1.444 

_ ... _ .. __ . ___ ---"w'-"'(j~T ____ ._il11.::L4.,<.."5 __ -----_._--_ .. _---_._----_ .. _-------:----...... --_._._-- ---........ ' ........ - .. --. --... _-- ... -----_._-_._._ ....... . 
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