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ABSTRACT 

DIAGNOSTIC 
LISTING 

THE NOVA 4 LOGIC TEST IS 'A MAINTENANCE PROGRAM DESIGNED TO TEST 
THE NOVA 4 CEN1RAL PROCESSING UNIT. IT IS A GATE BY GATE 
TEST OF THE LOGIC USED TO IMPLEMEMT THE NOVA 4 INS~RUCTION SET. 
ALSO INCLUDfD IS A ~lNIMUM LEVEL TEST OF THE CPU 1/0 INSTRUCTIONS, 
TELETYPE 1/0, AND PROGRAM INTERRUPT. 
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REV. 
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,4.2 
,4.3 
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:4.5 
'4.6 
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• TITL N4LGCTST 

NOVA 4 LOGIC TEST 

A~STRACT 

THE NOVA 4 LOGIC TEST IS A MAINTENANCE PROGRAM 
OESIGNED TO TEST THE NOVA 4 CENTRAL PROCESSING 
UNIT. IT IS A GATE BY GATE TEST OF THE LOGIC 
USED TO IMPLEMENT THE NOVA 4 INST~UCTION SET. 
ALSO INCLUOEO IS A MINIMUM LEVEL TEST OF THE 
CPU 1/0 INSTRUCTIONS,TELETYPE 1/0, AND 
PROGRAM INTERRUPT. 

MACHINE REQUIREMENTS 
NOVA 4 PROCESSOR 
6K OF ~EAO/wRlTE MEMORY 
BASIC 1/0 TELETYPE INTERFACE 

OPE~ATING PROCEDURE 
VERIFY THAT THE NOVA 4 WILL PERFORM ALL 
CO~SOLE FUNCTIONS. I.E. EXAMINEIEXAMINE NEXT 
OEPOSIT/DEPOSIT NEXT AC'S EXAMINEIDEPOSIT 
LOAD THE PROGRAM VIA THE BINARY LOADER. 
SET THE SWITCHES EQUAL TO 200 
PRESS START 
MACHINE SHOULD HALT M/A-201. PRESS CONTINUE 
PROCESSOR SHOULD CONTINUE TO RUN WITHOUT HALTING 
TELETYPE SHOULD STUTTER FOR 60 CHARACTERS 
THE TYPEOUT 'PASS' SHOULD OCCUR AND THE TEST 
SHOULD CONTINUE TO LOOP WITH THE TELETYPE RUNNING 
AT A SLOWER RATE. 
TO RESTART AFTER FIRST PASS, START AT LOC 170 

***************************** 
• WARNING 

N4LGCTST DOES NOT SUPPORT • 
THE DIAGNOSTIC SWITCH 
PACKAGE. TYPING ON THE 

TELETYPE MAY CAUSE 
PROGRAM ERRORS. 

***************************** 
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10003 PRCST 
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8 

,5. 
15.1 

15.2 

lb. 
I 
I 

7. 

ERROR OESCRIPTION 
DETECTED ERRO"S WILL CAUSE THE PROGRAM TO DO A 
PROCESSOR HALT. 
RECORD THE STATE OF THE PROCESSOR AND REGISTERS 
AT THE TIME OF THE HALT. CONSULT THE LISTING 
AT THE ADORESS OF THE ERROR HALT FOR PROo-
ABLE CAUSES OF THE FAILURE. CONSTRUCT A LOOP 
THAT WILL REPEAT THE FAILURE AND SCOPE AS REQUIRED. 

PROGRAM DESCRIPTION 
THIS PROGRAM IS A COLLECTION OF SMALL TESTS, 
EACH '~ST IN SEQUENCE BASED ON PREVIOUS TESTS 
WORKING ANO DESIGNED TO TEST AS SMALL AN ADDI
TIONAL PIECE OF THE LOGIC AS POSSIBLE. 

CAT/KITTEN OPERATION 

.EOT 

IF THE PROGRAM WAS LOADED FROM DTOS ~ITH CAT 
OR KITTEN THE PROGRAM WILL RUN IT IN 
THE BACKGROUND AFTER ONE PASS OF USING THE TTY 
INTERRUPTS. THE PROGRAM WILL RUN MUCH 
SLOWER ALLOwING THE CAT/KITTEN AMPLE TIME TO 
COMPLETE A PASS. 
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I NAME: N4LGCTST.SR PART NUMBER: 094-001540 

DESC~IPTION: NOVA 4 LOGIC TEST. 

REVISION HISTORY: 

REV. 

OU 
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DATE 
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10005 PRCST 1000b PReST 
01 01 
02 02 
03 0.1001 .DlAe MTSP DDA 0.1 03 .MAC~O TAB 04 ObOOOI .DlAC MTFP 060001 :NlD 0,1 04 .- HELP 0,1,2,3,4,5,&,7 
05 061201 .DlAC MFSP oUAC 0,1 05 -. ?G=?G+l 
06 060201 .01Ae MFFP 060201 :NlDC 0.1 06 
07 061401 .0IAC PSH = alB 0,1 07 
08 Ob1601 .DlAC POP = olBC 0,1 08 
09 062401 .DUSR SAVE = Ole 0,1 09 .MACRO HELP " 10 002601 .OUSR RTRN = oICC 0,1 10 •• IV=C1G&7000l/1000+1 
11 100010 .OUSR TRAP = 100010 'CO". 0,0 11 •• 1~=C?G&700l/100+1 
12 060400 .OIOA olA= &0400 12 •• ?X=C?G&70l/10+1 
13 Ob2000 .010A oos= b2000 13 •• ?Y= CiG&7 1 +1 
14 14 •• .IFE IV-l 
15 15 •• .IFf ?W-l 1& 16 .. .IFE n-l 17 00004b TPLOC = 4b 17 PC=E"?Y ,.- ERROR NUMBER "?Y ._ 
18 000047 TPAoR = 47 18 •• .EI~UC 
19 19 
20 000001 • NOCON 20 •• .IFN n-l 21 000000 ?G=O 21 PC=E"'?X""?Y , •• ERROR NuMBER "?X"?Y •• 
22 000000 ?H=O 22 •• .ENOC 
23 000000 "IM=O 23 .. .ENoC 
24 000000 ?N=O 24 ** .~NOC 
25 000000 ?P=O 25 
26 2& •• .IFN "IW-l 
27 000000 ?w=o 27 •• .IFE ?V-l 
28 000000 ?X-O 28 PC=E"IW"?X"?Y , •• fRROR NUMBER "?W"?X"?Y •• 
29 000000 ?Y=O 29 •• .ENOC 

30 •• .ENoC 
31 
32 •• .IFN ?V-l 
33 PC=E"?V"?w"?x"IY ,_. ERROR NUMBER"?V"?W"?X"?Y •• 
34 •• .ENoC 
35 x 
3& .MACRO ERROR 
37 HALT 
38 •• LA8EL 0,1,2,3,4,5,&,7 
39 •• ?H=?H+l 
40 X 

-~-
--~ 
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10007 P~CST 
01 
oa •• 
03 •• 
04 •• 
05 •• 
0& 
07 •• 
08 •• 
O~ •• '10 
11 •• 
12 
13 •• 
14 
15 •• 
1& •• 
17 •• 
18 
I~ •• 
20 •• 
21 
22 •• 
23 •• 
24 •• 
25 
2& •• 
27 X 

J 

.MACRO ~ABE~ 
1~=(1H&70001/1000+1 
1M=(1H&7001/100+1 
1N=('lH&701/10+1 
1P=(1H&71+1 

.IFE 1L-I 

.IFE 1M-I 

.IFE ?N-I 
E-1P=.-1 
.ENOC 

.IFN 1N-I 
E-?N-1P=.-1 
.EIIIOC 
.ENOC 
.ENOC 

.IFN 1M-I 

.IFE ?~-I 

IERR • (8)- USEO FO~ ER~OR DICTIONARY 

IERR • (8)- USED FOR ER~OR DICTIONARY 

E-1M-?N-?P=.-1 ,ERR. (81- USED FOR ERRO~ DICTIONARY 
.EIIIOC 
• ENOC 
.IFN 1L-I 
E-?L-1M-1N-1P_.-1 ,ERR. (81- USEO FOR ERROR OICTIUNARY 
.ENOC 

10008 P~CST 
01 
02 
03 
04 
05 
0& 
07 
08 
O~ 
10 
11 
la 
13 
14 
IS 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
2~ 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
&0 

.J 

MACRO OEFINITIONS USEO IN BYTE INSTRUCTION TESTS 

.MACRO LOAT! 

X 

LOA -1,=M1+MI 
SU~ -1+1&3,-1+1&3 
SU8 -1+2&3,-1+2&3 
SUB -1+3&3,-1+3&3 
~O~T -1,-1 
ADO. -1+1&3,-1+2&3,SNR 
MOV. -1+3&3,-1+3&3,SZR 
ERROR 

.!olACRO LOBT2 

X 

LOA -I,'=MI+MI+I 
SUS -1+1&3,-1+1&3 
SUB -1+2&3,-1+2&3 
SUB -1+3&3,-1+3&3 
LOIlT -1,-1 
ADO. -1+1&3,-1+2&3,SNR 
MOV. -1+3&3,-1+3&3,SZR 
ERROR 

.MACRO LOBT3 
JSR .+2 
-I 
MOVO~ 3,-2 
LOBT -2,-2+1&3 
LOA -2+2&3,=-1&377 
SUS. -2+1&3,-2+2&3,SZR 
ERROR 

.MACRO LOBT4 
JSR .+2 
-I 

x 

MOVZL 3,-2 
LOST -2,-2 
~OA -2+1&3,=-1 
MOVS -2+1&3,-2+1&3 
STA -2+2&3,27 
~OA -2+2&3,K377 
ANO -2+2&3,-2+1&3 
~OA -2+2&3,27 
SUB. -2,-2+1&3,SZR 
ERROR 

.MACRO ST8T! 
JSR .+2 
-I 
MOVZL 3,-1 
SUS -1+1&3,-1+1&3 
SU8 -1+2&3,-1+2&3 

,"LOB" SHOULD NOT CHANGE 
'THE CONTENTS OF ANY AC 
IEXCEPT AC -I. 

I"LOB" SHOULO NOT CHANGE 
,THE CONTENTS OF ANY AC 
IEXCEPT AC -I • 
,CHEC~ MICRO INSTRUCTION 
'L~BY. 

,TEST LOA01NG A BYTE 
,FROM MEMORY BITS 8-15. 
,C(AC-2) POINTS TO THE WORD. 
,NEXT AC ACTS AS ACO FOR 
,THE LOB INSTRUCTION. 

,TEST LOADING A BYTE 
,FROM MEMORY BITS 0-7. 

,CeAC-a) = LOB RESULT. 
,NEXT AC = CORkECT 
,SWAP (jYTE. 
,SAVE WOR~ING REGISTER. 
'~OAO MASK BIT. 
,SET LEFT BYTE TO O. 
,RESTORE REGISTER. 

,TEST 10 INSURE THAT THE 
ISTB INSTRUCTION WILL 
,NOT MODIFY ANY AC. 

IC(AC-I) = POINTER AND 
,QUANTITY STORED. 

J 
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0009 PRCsT 
01 
02 
03 
04 
OS 
Ob 
07 
08 
09 
·10 
II 
12 
13 
14 
15 
Ib 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2b 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3b 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5b 
57 
58 
59 
bO 

su~ "1+3&3,"1+3&3 
sTBT "1,"1 
INC -1,"'1 
STl:H "'1, "'I 
ADD# "1+1&3,"1+2&3,sNR 
MDV# "1+3&3,"1+3&3,SZ~ 

ERROR 

.MACRO STBT2 
LDA 0,="1 
STA 0, .+2 
JsR .+2 
o 
MOVOL 3,"2 
LOA "2+1&3,="3 
STBT "2, "2+1&3 
LDA "2+2&3,.-4 
LDA "2+3&3,="4 
SU~# "2+3&3,"2+2&3,SZ~ 
ERROR 

.MACRO ST~T3 

X 
.MACRO 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 

.MACRO 
•• 
•• 
•• 
•• .. 

LOA v,="1 
sTA 0, .+2 
JSR .+2 
o 
MOVZL .i,"2 
LOA "2+1&3,="3 
sTBT "2,"2+IB 
LDA "2+2&3,.-4 
LDA "2+3&3,="4 
SU~# "2+3&3,"2+2&3,sZR 
ERRO~ 

LDBT 
.IFE "I 
DIA "2,01 
.~NDC 
.IFE "1-1 
OIAS "2,01 
.ENDC 
.IFE "1-2 
DIAC "2,01 
.ENDC 
.IFE "1-3 
DIAP "2,01 
.ENDC 

STeT 
.IFE "I 
D08 "'2,01 
.ENDC 
.IFE "1-1 
DOBS "2,01 
.ENDC 
.IFE "1-2 
OOBC "2,01 

:TEsT THE sTB INSTRuCTIONS 
:ABILITY TO STORE IN BITS 
:e-15 OF MEMORY. 
:"1 ORIGINAL CONTENTS OF MEMORY. 
'"3 = C(AC) TO RE STO~ED 
:"4 = COR~ECT CONTENTS OF MEMO~Y. 

:CHECK MICRO INSTRUCTIONS 
,RIGHTB AND JMGORD 

,TEST THE STe INSTRUCTIONS 
:ABILITY TO STORE IN ~ITS 
,0-7 OF MEMORY. 
'"I ORIGINAL CONTENTS OF MEMORY. 
'"3 = C(AC) TO BE STORED 
:"4 = CORRECT CONTENTS OF MEMORY. 

,CHECK MICRO INSTRUCTIONS 
,LEFT8 AND JARVEY 

,LOAD BYTE. 
,CASE ACCO. 

:CASE ACCI. 

,CASE ACC2. 

:CASE Ace3. 

:STORE BYTE. 
:CASE ACCO. 

:CASE ACCI. 

:CASE ACC2. 

·1 

OUIO 
01 
02 
03 
04 
05 

t~) 

P~CST .. .ENDC 
•• .IFt "1-3 :CASE AC·C] • 

DOBP "2,01 .. • oNOC 
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10011 PRCST 10012 PRCST 
01 01 
02 02 I MACRU DEFINITIONS USEO FOR "oIV" AND "OIVS" 
03 MACRO DEFINITIONS USED FOR ·~UL· AND "MULS" 03 
04 , 04 .MAC~O oIVI 
05 .~ACRo MULl 05 SUBO "3,"'3 'FO~ AC"3 =O,AC"I =177777 
0& SUBO "1,"1 IFOR AC"! =0, AC"2 =0 0& MOV ·3,"2 ,AND AC"2 =0, 
07 MOV "1,"2 ,ANO AC"3 =1777771 07 COM "3,"'1 
08 COM "1,"'3 08 ~ 
09 09 
10 10 .MACRO OIV2 
II .MACRO MUL2 II SUBO "1,""1 IFOR AC"3 =177777,AC"1 =0 
12 SUBO "'3,-3 ,FOR AC"I =1, AC"2=177777 IZ COM 1111,""2 ,AND AC"2 =171777, 
13 COM -3,"'2 lAND AC"3 =0, 13 MOV ·2,"'3 
14 MOVOL "3,"\ 14 ~ 
15 15 
1& 16 .MACRO oIV3 
17 .MAC~O MUL3 17 SU~O -1,"'1 ,FOR AC"3 =177777,AC"1 =0 
18 SUBO A3,"3 ,FOR AC"I =177777, AC"2 =1 18 CO~ "'1,"3 ,AND AC"2 =17777&, 
19 COM "'3,"'1 lAND AC"! =1' 19 MOVZL "3,"2 
20 MOVOL "3,"2 I 20 ~ 
21 MOV ·2,"'3 21 
22 22 .MACRU oIV4 
23 23 SUBO ·3,"'3 IFOR AC"3 =O,AC"I =1 
24 .MACRO MUL4 24 COM ·3,"2 ,AND AC"2 =1777771 
25 SUBO "1,"1 ,FOR AC"I =0, AC"2 =0 25 MOVOL "3,"1 
2& MOV "1,"2 lAND AC"3 =0 2& , 
27 MOV "1,"3 27 .MAC~O O1V5 
28 X 28 SU8ZL "3,"3 ,FOR AC"3 =I,AC"I =17777& 
29 29 COM -3,--1 ,AND AC"2 =21 
30 .MACRO MUL5 30 MOVZL "'3,"2 
31 SU80 "'1,"1 I 31 X 
32 MOV "1,"'2 I 32 
33 COM "'1,"'3 ,FOR AC"I =0,AC"2 =0 33 .MACRO oIV& 
34 lAND AC"3 =177777, 34 SUeD "'3,·3 ,FOR AC"3 =O,AC"I =177777 
35 X 35 COM "'3,"1 lAND AC"2 =1252521 
3& .MACHO MUL& 3& LOA "'2,.+2 
37 sueZL 1lI2,"'2 ,FOR AC"I =125252, AC"2 =1 37 MOV O,O,SKP 
38 LOA "'3,.+2 ,AND AC"! =525251 38 125252 
39 COM "3,"'1,SKP 39 X 
40 52525 40 
41 41 .MACRU O1V7 
42 42 AoCZR "3,"3 ,FOR AC"3=77777 AND AC"I=125252 
43 .MACRO MUL7 43 AoCZ "2,"2 ,AND AC"2:177777, 
44 SUBO "1,"1 ,FOR AC"I =177777, 44 LOA ·1,.+2 
45 COM "'1,"'1 ,AC"2 =125252 ANO 45 MOV O,O,SKP 
4& LOA "'3,.+2 'AC"3 =525251 4& 125252 
47 COM "'],"2,SKP I 47 X 
48 52525 48 
49 X 49 .MACRO 01V8 
50 50 MUL3 "'1,"2,"3 
51 .MACRO MULS 51 ~ 
52 LOA -3,.+3 ,FOR AC"I =52525, 52 
53 MoV ·.3, A 1 'AC"2 =52525 AND 53 .MACRO oIV9 
54 MOV "'3,"'2,Sf<P 'AC"3 =52525: 54 LOA 0, .+4 :FOR (ACO,ACIl="1125253 
55 52525 55 LOA 1 •• +4 ,AND AC2="2525251 
5& x 5& LOA 2 •• +4 

57 JMP .+4 
58 "11252530 
59 "252525 
&0 x 

J (J J 
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0013 P~CST 10014 PRCST 
01 01 
02 000000 • TXTM 0 02 000100 .LOC 100 
03 073301 .OUS~ MUL=73301 03 
04 073101 .OUSR ~IV=73101 04 00100 177777 Ml: -1 
OS 077201 .DUSR ~lULS=77201 05 00101 000001 Kl: 1 
0& 077001 .OUSR OIVS=77001 0& 00102 000002 K~: 2 
07 07 00103 000003 K3: 3 
08 000000 .LDC 08 00104 000004 K4: 4 
09 00000 011514 OIRT 09 00105 000005 K5: 5 
10 00001 100000 @O 10 0010& 00000& K&: & 
11 11 00107 000007 .7: 7 
12 000045 .LOC 45 12 00110 000010 Kl0: 10 
13 00045 01141& EGGS 13 00111 000020 K20: 20 

14 00112 000040 K40: 40 
IS 00113 000100 K100: 100 
1& 00114 000200 K200: 200 
17 00115 000405 K405: 405 
18 0011& 000400 K4001 400 
19 00117 001000 K1000: 1000 
20 00120 002000 K2000: 2000 
21 00121 004000 K4000: 4000 
22 00122 003300 K3.3K: 3300 
23 00123 010000 Kl0K: 10000 
24 00124 020000 K20K: 20000 
25 00125 040000 K40K: 40000 
2& 00126 100000 Kl00K: 100000 
27 00127 077777 K0777: 077777 
28 00130 020400 KLOA.: 20400 := TO AN LOA 0 •• OFF PAGEO 
29 00131 000300 K300: 300 
30 00132 100300 K0300: ~300 
31 00133 100011 KOl1: 0)11 
32 00134 100017 KDI7: ~17 
33 00135 000210 K210: 210 
34 0013& 177770 KMS: -8. 
35 00137 100021 K021: 0)21 
3& 00140 100037 K037: Gl37 
37 00141 125251 KCSE: 125251 ,EVEN ~ BITS 
38 00142 052525 KCSO: 052525 :000 # BITS 
39 00143 025252 K2525: 25252 
40 000142 K5252 = KCSO 
41 00144 000420 K4201 420 
42 00145 001400 KJRET: JMP 0.3 :JSR RETURNS TYPE JMP 
43 0014& 000000 KO: 0 
44 00147 000074 K60: &0. 
45 00150 000074 TESTK: O&iJ. 
4& 00151 000215 K21S: 215 
47 00152 000212 K212: 212 
48 00153 000323 K323: 323 
49 00154 000011 KTTO: TTO 
50 00155 000377 K377: 377 
51 0015& 000320 K320: 320 
52 0~157 002300 JMP3K JMP iil300 
53 00160 000001 PKROO 1 
54 001&1 000001 PKR01 1 
55 001&2 001377 KI377 1377 
5& 001&3 000000 TSTLC 0 
57 001&4 000000 KATSW 0 :-1 IF USE CAT/KITTEN ON THIS PASS 
58 001&5 010372 NTEST KC 



10015 ~RCn 
01 
02 
0] 
04 
05 
06 
07 
08 
09 
'10 

00170 
00171 
00172 
00173 
00174 
00175 
00176 

II 00200 
12 
13 
14 
15 
16 

000170 
062677 
102400 
040164 
101400 
0401&0 
0401&1 
000200 
000200 
063077 

17 00201 100000 
18 00202 100001 
19 
20 00203 063077 
21 
22 00020] 
23 
24 
25 
26 
27 

~ 

.LOC 170 
RESTR: IORST 

SUB 0,0 
STA O,KATSW 
INC 0,0 
STA O,PKROO 
STA O,~KROI 
JM~ START 
.LOC 200 

START: HALT ITO TEST C~U ~ALT 
:THIS T~ST WILL VERIFY THAT A ALC 
IINSTRUCTION WILL NOT SKIP/THEN SKIP UNCONDITIONALLY 
:~RR HALT INDICATES EXTRANEOUS SKI~ 
DTOSB: 
AlA: 

COM 0,0 
COM O,O,SKP 
ERROR 
HALT 

ICUM SHD NOT CAUSE SKIP IRI3,14,IS=000 
ICOM SKI~ ALwAYS IRI3,14,15=001 

EO=.-I IERR * (8)- USED FOR ERROR DICTIONARY 

IIF ABOVE FAILS SEE IRIS AND CALC AT SETSKIP LOGIC 

IIF ABOVE CAUSES A JMP 0, SEE IRI2 AT SET TRAP AND GATE 

1001& PRCST 
01 ITEST CARRY (CRY FLOP) AND SKIP LOGIC 
02 
03 
04 
05 
06 

00204 000212 
000212 

U0212 102022 A9A: 

07 00213 063077 
08 
09 
10 
11 
12 

000213 

13 00214 10202] 
14 00215 102002 
IS 
1& 0021& 063077 
17 
18 
19 
20 

000216 

JMP A9A 
.LOC 212 
ADCZ O,O,SZC 
ERROR 
HALT 

:LOCATIONS 207-2l1 ARE RESERVED 

:NOT NEwCARRY.IRI4.NOT IRIS 
IZERO INPUT TO CARRY FAILED 

EI=.-I :ERR * (8)- USED FOR ERRO~ DICTIONARY 

AOCZ O,O,SNC 
AOC O,O,SZC 
ERRUR 
HALT 

ISNC NOT SEE CALC.IRI5 
:ALSO TEST ZERO HOLD OF CRy 
:IF CRY=I SEE NOT IRI2 OR 

E2=.-1 :ERR * (8)- USED FOR ERROR DICTIONARY 

IABOVE FAILURE IF CRY=I MIGHT BE IN "NOT SCI" NOT IRIO 21 
22 
23 

00217 10202& A9B: AOCZ O,O,SEZ :CARRY=O NOT NEWCARRY.IRI4.NOT IRIS 

24 00220 063077 
25 
26 
27 
28 
29 

000220 

]0 00221 102043 
31 
!2 00222 0&3077 
33 
34 
35 
36 
37 

000222 

38 0022] 102042 
39 00224 102003 
40 
41 00225 063077 
42 
43 
44 
45 
46 
47 

000225 

ERROR IINVOLVES SAME GATES AS SZC 
HALT 

E3=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 

ADCO O,O,SNC 
ERROR 
HALT 

ITEST FOR TRUE CALC=IRI5 
:I'S INPUT TO CRY CALC WAS NOT 

E4=.-1 IERR • (8)- USED FOR ERROR DICTIONARY 

ADCU O,O,SZC 
ADC O,O,SNC 
ERRUR 
HALT 

:TEST FOR CALC. IRIS FALSE 
IALSO TEaT ONES HOLD OF CRY 
IIF CRY=O SEE NOT IR!2 

ES=.-I IERR # (8)- USED FOR ERROR DICTIONARY 

IABDVE FAILURE IF CRY=O MIGHT BE IN "NUT SCI" IRII 

48 00226 102046 A9C: 
49 00221 102003 

ADCO O,O,SEl 
ADC O,O,SNC 
ERROR 

IAGAIN TEST NOT NOT NEWCARRY.IRI4.NOT IRIS 
ISAME GATES AS LAST TEST (SZC) 

50 
51 00230 063077 
52 
53 
54 
55 
51, 
57 
58 

000230 

59 00231 102022 
60 

':J 

IEXCEPT FOR ZR.IRI3 
~ALT 

E6=.-1 IERR • (8)- USED FOR ERROR DICTIONARY 

ICARRY SHOULO=! COMING 
:UF TRANSITION TO 0 ON 
A9D: ADCZ o,o,SZC 

ERROR 

INTO NEXT TEST CHECK 
NOT NEWCARRY 

:SKIP ON NOT NEwCARRY.IRI4.NOT 
ISEE CRY.IRI! THROUGH NOT SCI 

IRIS 

,J 



?) 

0017 PRCST 
01 00232 063077 
02 
03 000232 
04 
05 
06 
07 00233 102040 
08 00234 102023 
09 00235 102002 
'10 
II 00236 063077 
12 
13 
14 000236 
15 
I~ 
17 
18 
19 00237 102023 
20 00240 102002 
21 
22 00241 063077 
23 
24 
25 000241 
26 

HALT 

E7:.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 

AOCO 0,0 
AOCZ O,O,SNC 
AOC O,O,SZC 
ERRO~ 
HALT 

,SET CRY:I 
,TRANSITION CRY TO 0 
,CHECK 0 REALLY GOT THERE 
,CRY:O IS SNC FAILED 

tIO:.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 

'C~Y:I ~EE CRY.IRII IN "NOT SCI" GATES OR NOT NEWCARRY.LOAO CARRY 

'CARHY:O COMING INTO-NEXT TEST CHECK NOT CRY.NOT IRIO 
A9EI AOCZ O,O,SNC ,ALSO NOT (CRY.IRII) 

AOC O,O,SZC ,CRY SHD HAVE STAYED 0 
ERROR ,ALSO NOT NEWCARRY AND LOAD CARRY USED 
HALT 

EII=.-I ,ERR # (8)- USED FOR ERROR DICTIONARY 

) 

1001~ P~CST 
01 
02 
03 
04 
05 
06 
07 

nEST 
00242 102020 A9FI 
00243 102042 
00244 102003 

08 00245 063017 
09 
10 

000245 

CARRY TO TRANSITION FROM 0 TO I 
AOCZ 0,0, ,SET CRY:I 
AOCO O,O,SZC 'MA~E IT:I AGAIN NOT 
AOC O,O,SNC ,010 I REALLY GET TO 
ERROR ,IF CRY:I SZC FAILED 
HALT 

CHY.IRIO 
CRY 

EI2:.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY II 
12 
13 ,IF CRY:O SEE CALC.NOT IRI2 
14 
15 
16 
17 
16 
19 

00246 
00247 
00250 

,TEST 
102020 A9GI 
102062 
102003 

'20 00251 063077 
21 

000251 

COMPLIMENT OF CARRY IRII.IRIO 
AOCZ 0,0 ,SET CRY:.O 
AOCC O,O,SZC ,TRANS CRY 
AOC O,O,SNC ,CRY SHD:I 
ERIIDR ,CRY:O SEE 
HALT 

TO I (SZC NOT) 

CALC .• LDAD CARRY 

EI3:.-1 ,ERR. '(8)- USED FOR ERROR DICTIONARY 
22 
23 
24 
25 ,CARRY:O SEE NOT SCI 

00252 102040 A9HI 
002~3 102063 
00254 102002 

,SET CRY:I 
,NOT NEWCARRY SHO 8E TRUE (NOT SNC) 
,CARRY SHD REALLY:O 

) 

26 
21 
28 
29 
30 

ADCO 0,0 
lOCC O;O,SNC 
ADC O,O,SZC 
ERROR ,CRY:I SEE NOT NEWCARRY AND LOAD CARRY 

31 00255 063077 
32 
33 
34 
35 
36 

000255 

HALT 

EI4:.-1 IERR * (8)- USED FOR ERROR DICTIONARY 



10019 PRCST 
01 
U2 
03 
04 
05 

:TEST FOR ADC TO SET ACO=MOSTLY 1'5 AND SNR TO SKIP 
ISTART BUILDING INSTRUCTIONS TO CREATE CONSTANTS 
IVERY LITTLE LOGIC IS VERIFIED YET 

0& 0025& 102005 A20: 
07 

ADC O,O,SNR :ANY RESULT IN ACO SHD CAUSE SKP 
ERROR :ACO ANYTHING BUT 0 IS SNR FAILED 

08 00257 0&3071 
09 
'10 
II 
12 
13 
14 
15 

000257 

HALT 

EI5=.-1 IERR • (8)- USED FOR ERROR DICTIONARY 

IACO NUT=O SEE IRIS IN SKIP CONTROL AND IR AND GATES 
IACO=O AOC MAY=SUB SEE OPI/D ROM NOT IR7 INPUT 

1& 
17 
18 
19 

ISIR 
002&0 102004 A21: 
00261 102005 

SHOULD NOT SKIP 
AOC O,O,SIR 
AOC O,O,SNR 
ERROR 

WHEN ACO NOT=O 
:TEST A2 INDICATES ACO NOT=O 
lAS RESULT OF AN AOC 

20 00262 063077 
21 
22 
23 
~4 
25 
26 
27 

0002&2 

28 002&3 102000 
29 002&4 100004 
30 
31 
32 002&5 063077 
33 
34 
35 
36 
37 
38 
39 
40 

000265 

:SIR SKIPPED IF ACO NOT=O 
HALT 

EI6=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 

IATTEMPT TO GENERATE AN ALL 0'5 CONSTANT VIA AOC+COM 
:ALSO TESTS SIR TO SKIP IN GROSS CASE 

A22: AOC 0,0 IAUC MAY NOT YET=-1 
COM O,O,SZR lOR COM MAY ALSO FAIL 

RESULT DOES NOT=O 
ERROR 
HALT 

IRESULT IN ACO SHOULD HELP TO 

EI7=.-1 IERR # (8)- ~SED FOR ERROR DICTIONARY 

IISOLATE PROdLEM TO A BIT OR CARRY GATE THROUGH THE ALU 
IACO=O IS SIR FAILED TO SKIP IR15=0 IN SKIP LOGIC 
IIF COM 0,0,=-1 THEN COM MAY=MOV OR AOC IR5+IR6 

41 
42 
43 
44 

IlESI 
00266 102020 A23: 
002&7 100002 

ZERO CARRY SKIP 
AOCZ 0,0 
COM O,O,SZC 
ERROR 

FRO~I COM 0,0 
10 TO CARRY-l TO ACO 
ICARRY SHO STILL=O 

45 00270 063077 
4& 
47 
48 
4'1 
50 
51 
52 

000270 

HALT 

E20=.-1 ,ERR' (8)- USED FOR ERROW DICTIONARY 

,TEST SKIP EITHER ZERO WITH BOTH AC AND CARRY=O 

53 00271 102020 A24: 
54 00272 10000& 

AOCI 0,0 
COM O,O,SEZ 
ERROR 

,BOTH RESULT AND CARRY=O 
ISEZ FAILED BOTH=O 55 

56 00273 063077 
57 
58 
59 
60 

000273 

J 

HALT 

E21=.-1 ,ERR * (8)- USED FOR ERRO~ DICTIONARY 

OU20 PRCST 
01 
02 
03 
04 
05 
0& 
07 
08 
09 

00274 000302 
OU0302 

00302 102040 
00303 10000& 

10 00304 0&3077 
II 
12 
13 
14 

J 

000304 

ISEE IRI3.ZH+IRI4.NOT NEWCARRY.NOT IRIS (CNEG ANO) SKIP CONTROL) 

IT~ST SKIP EITHER IERO WITH AC=O ANO CARRY=I 

A25: 

JMP A2!'> 
.LOC 302 
AOCO 0,0 
COM O,O,SEZ 
ERROR 
HALT 

:RES=O BUT CARRY=I 
'SEE IR.IRI3.NOT IRIS 

E22=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 

J 



") 

10021 P~CST 
01 
02 
03 
04 
05 
06 
07 
08 
09 

"10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

v0305 
00300 
00307 
00310 
00311 
00312 

102000 
100000 
111000 
115000 
12&000 
101004 

28 00313 063077 
29 
30 
31 
32 

000313 

33 00314 151004 
34 
35 00315 063017 
36 
37 
38 
39 

000315 

40 00316 175004 
41 
42 00317 063077 
43 
44 
45 
4& 
47 
48 
49 
50 
51 
52 
53 
54 
55 

00320 
00321 
00322 
00323 
00324 
00325 

000317 

126000 
124000 
135000 
121000 
152000 
125004 

56 00326 0&3077 
57 
58 
59 
&0 

000326 

:THE NEXT SERIES OF TESTS VERIFY 
:THAT REFERENCING ONE AC DOES NOT DISTURB THE OTHE~S 

:ACI"'l: 

:ACIOO: 

,ACIOI: 

.MACRO AeITS :AC ISOLATION TEST·I 

ADC "2,·2 
COiW1 "2,"2 
MOV "'2,"" 
MOV "2,"5 
ADC "3,"3 
MOV "2,"Z,SZR 
ERROR 
MOV -4,"4,SZR 
ERROR 
MOV "S,·5,SZR 
ERROR 

ACITS 00 

AOC V,O 

:SET AC"2 TO 
,SET AC"4 TO 
:SET AC"5 TO 
,SET AC"3 TO -I 
:TEST AC"2 TO STILL=O 
,AC"3 OEST. DISTURBEO AC"2 
:TEST AC"4 TO=O 
:AC"3 DEST. OISTURBED AC"4 
,TEST AC"5 TO = 0 
,AC"j DEST. DISTURBED AC"5 

2 

COM 0,0 :SET ACO TO 
MOV 0,2 ,SET AC2 TO 
MOV 0,3 :SET AC3 TO 
ADC 1,1 :SET ACI TO -I 
MOV O,O,SZR :TEST ACO TO STILL=O 
ERROR ,ACI DEST. DISTURBED ACO 
HALT 

E23=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 

:TEST AC2 TO=O MOV Z,2,SZR 
ERROR :ACI DEST. DISTURBED AC2 
HALT 

EZ4=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 

:TEST AC3 TO = 0 MOV 3,3,SZR 
ERROR :ACI DEST. DISTURBED AC3 
HALT 

E25=.-1 :ERR • (8)- USEO FOR ERROR DICTIONARY 

ACITS 01 

ADC 1,1 
COM 1,1 :SET ACI TO 
MOV 1,3 ,SET AC3 TO 
MOV 1,0 :SET ACO TO 
AOC 2,2 :SET AC2 TO -I 

2 3 

MOV I,I,SZR :TEST ACI TO STILL=O 
ERROR :AC2 OEST. DISTURBED ACI 
HALT 

E26=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 

) 

0022 PRCST 
01 00327 175004 
02 
03 00330 063077 
04 
05 
0& 000330 
07 
08 V0331 101004 
09 
10 00332 063077 
11 
12 
13 000332 
14 
15 
16 :ACI02: 
17 00333 152000 
18 00334 150000 
19 00335 141000 
20 00336 145000 
21 00337 17&000 
22 00340 151004 
23 
24 00341 0&3077 
25 
26 
27 000341 
28 
29 00H2 101004 
30 
31 00343 0&3071 
32 
33 
34 000343 
35 
3& 00344 125004 
37 
38 00345 063071 
39 
40 
41 000345 
42 
43 
44 :ACI03: 
45 00346 11&000 
46 00347 174000 
47 00350 165000 
48 00351 171000 
49 00352 102000 
50 00353 175004 
51 
52 00354 0&3071 
53 
54 
55 000354 
56 
57 00355 125004 
58 
59 00356 063071 
&0 

MOV !.J,SZR 
ERRO~ 

HAL T 

:TEST AC3 TO=O 
:ACZ DEST. DISTURBED AC3 

E27=.-1 :ERR • (6)- USED FOR ERROR DICTIONARY 

MOV O,O,SZR 
ERROR 
HALT 

:TEST ACO TO = 0 
,AC2 OEST. DISTURBEO ACO 

E30=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 

AC ITS 02 2 

ADC 2,2 
COM 2,2 :SET AC2 TO 
MOV 2,0 :SET ACO TO 
MOV 2,1 ,SET ACI TO 
ADC 3,3 :SET AC3 TO -I 
MOV Z,Z,SZR ITEST AC2 TO STILL=O 
ERROR :AC3 DEST. DISTURBED ACZ 
HALT 

E31=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 

MOV V,O,SZR 
ERROR 
HALT 

ITEST ACO TO=O 
:AC3 DEST. DISTURBEO ACO 

E32=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 

MOV I.I,SZR 
ERROR 
HALT 

E3l=.-1 :ERR 

Acns 03 

ADC Jd 
COM 3,3 :SET 
MOV 3, I ISET 
MOV 3,2 :SET 
AOC 0,0 ISET 
MOV :S,3,SZR 
ERROR 
HALT 

:TEST ACI TO = 0 
:AC3 DEST. DISTURBEO ACI 

(8)- USEO FOR ERROR DICTIONARY 

AC3 TO 0 
AC I TO 0 
AC2 TO 0 
ACO TO -I 

:TEST AC3 TO STILL=O 
JACO DEST. DISTURBED AC3 

E34=.-1 ,ERR. (8)- U~ED FOR ERROR DICTIONA~Y 

MOV I.I,SZR 
ERROR 
HALT 

:TEST ACt TO=O 
IACO OEST. DISTURBED ACI 

) 



00Z3 PRCST 
01 
OZ 00035& 
03 
04 00351 151004 
05 
0& 003&0 OU011 
01 
08 
09 00U3&0 

'10 

~ 

E35=.-1 ,ERR 

MDV Z,Z,SZR 
ERROR 
~ALT 

(8)- USED FOR ERROR DICTIONARY 

,TEST ACZ TO = 0 
,ACO OEST. DISTURBED AC2 

E3&=.-1 :ERR • (81- USED FOR ERROR DICTIONARY 

100Z4 PRCST 
01 
OZ 
03 
04 
05 
0& 
07 
08 
09 
10 
11 
lZ 
13 003&1 102000 
14 003&Z 104000 
15 003&3 IOU004 
1& 
17 003&4 0&3011 
18 
19 
ZO 000364 
ZI 
22 
23 
24 003&5 10Z000 
Z5 OU3b& 110000 
Z6 00361 100004 
27 
28 00310 063077 
Z9 
30 
31 000370 
32 
33 
34 
35 00371 10ZOOO 
3& 00372 114000 
37 00373 100004 
38 
39 00374 0&3077 
40 
41 
42 000374 
43 
44 00315 000444 
45 000441 
4& 
47 
48 
49 00441 126000 
50 0044Z IZOOOO 
51 00443 124004 
5Z 
53 00444 0&3011 
54 
55 
5& 000444 
57 
58 
59 
60 00445 12&000 

r'J 

'T~E FOLLOWING TESTS INSURE O·S ISOLATION 
,OF AC TO AC 

.MACRO ACITZ ,O'S ISOLATION TEST 
,ACI"I' 

AOC "'2,"'2 :SET AC"Z=-1 
COM "Z,"3 ,SET 0'5 TO AC"3 
COM "Z,"Z,SZR ,AC"Z SHD STILL=-I 
ERROR :O'S TO AC"3 DISTURBED AC"2 

X 
ACITZ 12 

,ACII2' 
ADC 0,0 :SET ACO=-1 
COM 0,1 ,SET 0'5 TO ACI 
COM O,O,SZR ,ACO SHD STILL=-I 
ER~OR ,0'5 TO ACI DISTURBED ACO 
HALT 

E37=.-1 ,ERR' (8)- USED FOR ERROR DICTIONARY 

ACITZ 13 2 
'ACII3' 

AOC 0,0 ,SET ACO=-I 
COM O,Z ,SET 0'5 TO AC2 
COM O,O,SZR ,ACO SHD STILL=-1 
ERROR ,0'5 TO AC2 DISTURBED lCO 
HALT 

E40=.-1 ,ERR' (8)- USED FOR ERROR DICTIONARY 

ACIT2 14 0 3 
,ACl14' 

ADC 0,0 ,SET AeO=-1 
COM 0,3 ,SET 0'5 TO AC3 
COM O,O,SZR ,ACO SHD STILL=-I 
ERROR '0'5 TO AC3 DISTURBED ACO 
HALT 

E41=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 

JMP uyz 
.LOC 441 

uyz. 
AClT2 15 

,ACl15' 
AOC 1 r1 ,SET ACI=-I 
COM 1,0 :SET O·S TO ACO 
COM lr1,SZR ,ACI SHD STILL=-1 
ERROR :0'5 TO ACU DISTURBED ACI 
~ALT 

E4Z=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 

ACITZ 1& 2 
'ACII&' 

ADC 1 r1 :SET AC1=-1 

~ 



_.) ) ) 

0025 PRCST 002& PReST 
01 0044& 130000 COM 1,2 ;SET 0'5 TO 4C2 01 
02 00447 124004 COM 1,1,SZR ;ACI SHD STILL=-I 02 000474 E50=.-1 ;~RR # (8)- USED FOR ERROR DICTIONARY 
03 ENROR :O'S TO AC2 DISTURBED ACI 03 
04 00450 01>3077 ~ALT 04 ACITa 22 3 
05 05 rAC122: 
0& 0& 00475 17&000 ADC 3,3 :SET AC3=-1 
07 000450 E43=.-1 rERR # (8)- USED FOR ERROR DICTIONARY 07 00471> 11>4000 COM ],1 'SET 0'5 TO ACI 
08 08 00477 174004 COM 3,3,SZR ,AC3 SHD STILL=-I 
09 ACIT2 17 3 09 ERROR '0'5 TO ACI DISTURBED AC3 
"10 ;ACI17: 10 00500 0&3077 HALT 
11 00451 12&000 ADC 1,1 ,SET AC1=-1 II 
12 00452 I.UOOO COM 1,3 ,SET O'S TO AC3 12 
13 00453 124004 COM 1,1,SZR ,ACI SHD STILL'-I 13 000500 E51=.-1 ;ERR # (8)- USED FOR ERROR DICTIONARY 
14 ERROR ,O'S TO AC! DISTURBED ACI 14 
IS 00454 0&3077 HALT IS ACIT2 23 3 2 
II> 1& ;ACI231 
17 17 005UI 17&000 ADC 3,3 ;SET AC3=-1 
18 000454 E44=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 18 00502 170000 COM 3,2 ,SET 0'5 TO AC2 
19 19 00503 174004 COM 3,3,SZR ,AC3 SHD STILL=-I 
20 ACIT2 18 2 20 ERROR :0'5 TO AC2 DISTURBED At3 
21 ;ACIItil 21 00504 0&3077 HALT 
22 00455 152000 ADC 2,2 ,SET AC2=-1 22 
23 00451> 140000 COM 2,0 ,SET 0'5 TU ACO 23 
24 00457 150004 COM 2,2,SZR ,AC2 SHD STILL=-1 24 000504 E52=.-1 ;ERR # (8)- USED FOR ERROR DICTIONARY 
25 ERROR ,0'5 TO ACO bISTURBEO AC2 25 
2& 00460 0&3077 HALT 2& 
27 27 
28 28 
29 0004&0 E45=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
30 
31 ACIT2 19 2 
32 rACII91 
33 004&1 152000 ADC 2,2 ISET AC2=-1 
34 004&2 144000 COM 2,1 .,SET 0'5 TO ACI 
35 00463 150004 COM 2,2,SZR ,AC2- SHD STILL=-1 
3& ERROR ,0'5 TO ACI OISTURBEO AC2 

.37 00464 0&3077 HALT 
38 
39 
110 0004&4 EII&:.-I rERR # 18)- USEO FOR ERROR DICTIONARY 
41 
42 ACIT2 20 2 3 
43 rACI20: 
44 00465 152000 AOC 2,2 rSET AC2:-1 
45 00466 154000 COM 2,3 rSET 0'5 TU AC3 
11& 00467 150004 COM 2,2,SZR ,AC2 SHD STILL:-I 
47 ERRUR ;0'5 TO AC3 DISTURBEO AC2 
48 00470 0&3077 HALT 
49 
50 
51 000470 E47:.-1 ,ERR * (8)- USEO FOR ERROR DICTIONARY 
52 
53 ACIl2 21 
54 'ACI211 
55 00471 176000 ADC 3,3 ,SET AC3=-1 
5& 00472 1&0000 COM 3,0 ;SET 0'5 TO ACO 
57 00473 174004 COM 3,3,SZR rAC3 SHU STILL:-I 
58 ERROJI ,0'5 TO ACO DISTURBED AC3 
59 00474 01>3077 HALT 
&0 



10027 PRCST 
01 
02 
03 
04 
05 
0& 
07 
08 
09 
'10 
11 
12 
13 
14 
IS 
1& 
17 
18 
19 
20 
21 

OU50~ 102020 
0050& 101102 
00507 10 I 003 

22 00510 01>3077 
23 
24 
25 
2& 
27 
28 

000510 

;~T THIS POINT IN THE TEST THE FOLLOWING 
IITEMS H~VE BEEN VERIFIED 
II. NONE OF THE ALC INSTRUCTIONS SKIP EXTRANEOUSLY 
12. C~Y C~N BE SET TO I OR 0 AND CRY SKIPS 

;3. 

J4. 

IFUNCTION CORRECTLY 
CUNSTANT OTHER THAN 0 CAN BE GENERATED 
IBY AN AOC ANY AC TO ITSELF 
CONSTANT THAT AT LEAST APPEARS TO=O CAN 
;BE GENER~TED BY AN AOC+COM ANY AC TO ITSELF 

,5. ANY AC MAY 8E REF~RENCEO 8Y EITHER 
IAN ADC OR COM WITHOUT DISTURBING THE OTHERS 

1&. SNR SKIPS ON -I DOES NOT SKIP ON 0 
17. SZR SKIPS ON 0 DOES NOT SKIP ON -I 
lb. NU TRANSFER (IR 12=1) INHI~ITS CARRY CHANGE 

;TEST LEFT SHIFT OF A I INTO 0 CRY 
;TESTS BIT 9=1 ENABLES LEFT SHIFT SHIFT INPUTS 
A4UI AOCZ 0,0 

MOVL 0,0, SZC 
MOV O,O,SNC 
ERROR 
HALT 

;MAKE LEFT SHIFT CRY IN=I 
ITEST FOR CRY REALLY=I 
;LEFT SHIFT IR9 FAILED 

E53=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 

:IF GATE IR8=1 AND CALC IS TRUE TEST wILL ALSO FAIL (SWAP) 
,TEST LEFT SHIFT OF A 0 INTO A 1 CRY 

29 
30 
31 
32 
33 

00511 102040 A411 
00512 100103 
00513 101002 

Aoeo 0,0 
COML O,O,SNC 
MOV o,O,SZC 
ERROR 

ICRY INPUT (ZC) 
1010 0 REALLY GET TO CRY 
ILEFT SHIFT (IRq) 0 INTO CRY 

34 00514 0&3077 
35 
31> 
37 
38 
39 
40 

000514 

.~ 

HALT 

E54=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 

10028 PRCST 
01 
02 
03 
04 
05 
0& 
07 

ITEST FOR NO BITS TU PICK UP ON SHIFT'LEFT 

00515 102020 A421 
00511> 100105 
00517 101004 

AOCZ 1/,0 
COML O,O,SNR 
MOV O,O,SZR 
ERROR 

IACO=-I CRY=O 

08 00520 01>3077 HALT 

,TEST RESULT LEVELS=O 
lAND ACTUAL RESULT=O 
rACO L SHOULO=O 

09 
10 
11 
12 
13 
14 
IS 
1& 

000520 

HEST 
U0521 102040 A43: 
0052i! 100105 

E55=.-1 IERR # (8)- USED FOR ERROH DICTIONARY 

THE TRANSFER 
AOCO 0,0 
COML O,O,SNR 
ERROR 

17 00523 01>3077 HALT 

OF A CRY=I INTO BIT IS AC 

ICRY SHOULO=I TO AC IS 
IIF ACO=O SEE ALU IS 

18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 

000523 E5&=.-1 ;E~R # (8)- USED FOR ERROR DICTIONARY 

'IF ACO=+I SEE NOT SUM IS INTO SKIP LOGIC 
lIN ABOVE TEST ALU LEVEL INPUT IS NOT SCI (FALSE) 
INUT SUM IS GOES LOW FOR LEFT SHIFT ALSO 

ITEST BIT 15=1 STRAIGHT TRANSFER THROUGH 

005i!4 102040 A441 
00~25 100104 
00~2b 101005 

ADCO 11,0 
COML 0,0,9ZR 
MOV O,O,SNR 
ERROR 

,IN CASE LEVEL NOT SUM IS FAILS 
IACO=+I RESULT IS NON ZERO 

32 00527 0&3077 HALT 
33 
34 

000527 E57=.-1 ,ERR # (8)- USEO FOR ERROR DICTIONARY 35 
31> 
37 
38 
39 
40 
41 
42 
43 
44 

IABOVE FAILURE IS MOST PROBABLY "NOT ALU IS" FALSE WAS TRUE 
,OR "NOT SUM IS" FALSE INTO ZR ANO·S IN SKP LOGIC 

ITEST 
nEST 
HEST 

00530 102223 A45: 

45 00531 0&3077 
4& 

000531 

RIGHT SHIFT LOGIC INTO CRY 
ONES SHIFT INTO A 0 CRY 
OF IR8=1 ENABLES RIGHT SHIFT INPUTS 
ADCZR O,O,SNC ,TEST INPUT TO CRY=I 
ERROR 
HALT 

E&a=.-I IERR * (8)- USED FOR ERROR DICTIONARY 
47 
48 
4'1 
50 
51 

,IF iR9 AND CALC GATE IS TRUE TEST WILL ALSO FAIL (SWAP) 

52 00532 102222 A4&: 
53 005H 100003 
54 
55 00534 0&3077 
56 
57 

000534 

AOCZR O,O,SZC 
COM O,O,SNC 
ERROR 
HALT 

,INPUT TO CRY=I 
ICRY RIGHT SHO STILL=I 

Ebl=.-I :ERR # (8)- USED FOR ERROR DICTIONARY 58 
59 
&0 ITEST RIGHT 0 INPUT fO CRY=I 

',) \~ 



) 

0029 PRCST 
01 
02 
03 
04 
05 

00535 102040 A47: 
00536 100205 
00537 100002 

0& 00540 0&3077 
07 

ADCO 0,0 
COMR O,O,SNC 
COM O,O,SZC 
ERROR 
HALT 

:CRY SHOU~O=O 

08 
09 

'10 
II 

00054U E&2=.-1 ,ERR. (8)- USED FOR ERROR DICTIONAHY 

,TEST OF NOT A~UO INPUT TO NOT NEWCARRY ANO IR8=1 

) 

10030 PHCST 
01 ,lEST FOH NO 8ITS TO PICK UP ON RIGHT SHIFT 
02 
03 
04 
05 
0& 

00541 102020 A48: 
00542 100205 
00543 101004 

AOCZ 0,0 
COMR O,O,SNN 
MOV O,O,SZR 
ERROH 

,(ACO)=-I CRY=O 
'SHIFT Q'S RIGHT 
:RESULT SHOU~D REMAIN=O 
:RIGHT SHIFT A~L G'S FAILEO 

07 00544 0&3077 
08 
09 
10 
II 
12 
13 
14 
15 
II> 
17 
18 
19 

000544 

00545 102040 
00541> 100204 
00547 101005 

20 OU550 0&3077 
21 
22 
23 
24 
25 
21> 
27 
2~ 
29 

000550 

HALT 

EI>3=.-1 ,ERR. (8)- USEO FOR EwROR DICTIONARY 

,EXAMINE ACO TO OETERMINE BITS PICKED SHIFT RIGHT 

ISHIFT CRY=I RIGHT 
:ALSU TEST BIT 0=1 

A49: AUCO 0,0 
COMR O,O,SZR 
MOV O,O,SNN 
ERROR 
HA~T 

INTO BIT 0 
INTO NOT ZR 

,CRY=I ACO=-I 
,RIGHT SHIFT O'S CRY=I TO BIT 
,TEST RESU~T TO REA~~Y HO~O 
"RIGHT SHIFT CRY=I FAI~ED 

EI>4=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 

,ABOVE ERROR CAN BE NOT SCI INTO NOT SUM 0 CACO WI~~=O) 
,OR NUT SUM 0 INTO ZR AND GATES (ACO=IOOOOO) 

:TEST RIGHT SHIFT OF ACO=O'S INTO ACI 
,START BUI~DING DOUB~E REGISTERS FUR TEST USAGE 

30 
31 
32 
33 
34 
35 

00551 102000 A50: 
00552 121>020 
00553 104200 
00554 125004 

ADC 0,0 
AOCZ 1.1 
COMR 0,1 
MOV 1.1.SZN 
E~ROR 

31> 00555 01>3077 
37 
38 
39 
40 
41 
42 
43 
44 
45 
41> 
47 

00551> 
00551 
0051>0 
0051>1 

000555 

102000 
104040 
104200 
125005 

48 005&2 0&3077 
49 
50 
51 
52 
53 
54 

0005&2 

:RIGHT SHIFT A~L O'S TO ACI 
HALT 

E&5=.-1 ,ERR .• (8)- USED FOR ERROR DICTIONARY 

,TRANSFER CRY=I INTO 
A5t: ADC 0,0 

COMO 0,1 
CUMR 0,1 
MOV 1.1, SNR 
ERROR 
H,AL T 

ACI 81T 0 SHIFT RIGHT 
,ACO=-I 
:ACI=O CRY=I 
,RIGHT SHIFT NOTCO) TO ACI 
:RESULT SHO=NOT 0 BIT 0=1 
,ACI SHD=IOOOOO 

El>b=.-1 ,ERR. CB)- USED FOR ERROR DICTIONARy 

,ASOVE TESTS ~ERE TO VERIFY TRANSFER OF ACO TO AC OCCURS 
,RIGHT SHIFT OF CRv=1 TO BIT 0 WAS PREVo VERIFIED 

) 



10031 PRCST 
01 
02 
03 
Oq 
05 
06 
07 
08 
OQ 

, 10 
II 
12 
13 
14 
IS 
16 005b3 102040 
17 0056Q 100200 
18 005 .. 5 101005 
IQ 
20 0056b 063071 
21 
22 
23 000566 
24 
25 
26 
27 
28 
~Q 

,30 00567 
31 00570 
32 
33 00571 
34 
35 
36 
37 
l8 00572 
3Q 
40 00573 
41 
42 

105204 
125005 

Ob3077 

000571 

121005 

Ob3077 

43 000573 
44 
45 
46 
47 
48 
4Q 
50 00574 105204 
51 00575 125005 
52 
53 00576 063077 
54 
55 
56 000576 
57 
58 00577 121005 
5Q 
60 00600 063077 

;UEFINE MACRO TO TEST SHIFTS OF 
,A SINGLE ONE BIT INTO THE NEXT POSITION 

.MACRO SHIFT 
,THIS IS A "5 SHIFT TEST OF BIT "2 TO BIT "3 
;ACU SHO="4 COMING INTO THE TEST 

,AS"I: 
MOV"S O,I,SZR ,TEST NOT ALU"2 INTO SUM"3 
MOV I,I,SNR ,STRAIGHT TRANSFER COULD ALSO FAIL 
ERROR ,RESULT IN ACI SHO="6 
MOV I,O,SNR :MOVE RESULT ~ACK TO ACO NXT TST 
ERROR ,STRAIGHT TRANSFER BIT "3 FAILEO 

,SIT "3 "5 SHIFT FAILED IF ACI=O IF="6 SIT "3 INTO ZR AND GATES 

,SETUP NEXT SERIES OF RIGHT SHIFT TESTS 
AOCO 0,0 
COM~ 0,0 
MOV O,O,SNR 
ERROR ,BIT 0 SETUP FAILED 
HALT 

E67=.-1 ,ERR' (8)- USED FOR ERROR DICTIONARY 

SHIFT ROO,0,1,100000,R,040000 
:THIS IS A R SHIFT TEST OF SIT 0 TO BIT 
,ACU SHO=IOOOOO COMING INTO THE TEST 

;ASROO: 
MOVR 0 rI, SZR ,TEST NOT ALUO INTO SUMI 
MOV 1,l,SNR ,STRAIGHT TRANSFER COULD ALSO FAIL 
ERROR ,RESULT IN ACI SHD=040000 
HAL T 

E70=.-1 ;ERR # (8)- USED FOR ERROR DICTIONARY 

MOV I,O,SNR :MDVE RESULT SACK TO ACO NXT TST 
ERROR ,STRAIGHT TRANSFER BIT I FAILED 
HALT 

E7Io.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 

;8IT I R SHIFT FAILED IF ACI=O IF=040000 BIT I INTO ZR AND GATES 
SHIFT ROI,I,2,040000,R,020000 

;THIS IS A R SHIFT TEST OF BIT I TO BIT 2 
,ACO SHD=040000 COMING INTO THE TEST 

;ASROI: 
MOVR O,I,SZR 
MOV I,I,SNR 
ERROR 
HALT 

E72=.-1 ,ERR 

MOV I,O,SNR 
ERROR 
HALT 

,TEST WOT ALUI INTO SUM2 
,STRAIGHT TRANSFER COULD ALSO FAIL 
;RESULT IN ACI SHD=020000 

(8)- USED FOR ERROR DICTIONARY 

,MOVE RESULT BACK TO ACO NXT TST 
,STRAIGHT TRANSFER BIT 2 FAILED 

~ 

0032 PRCST 
01 
02 
03 000600 
04 
05 
06 
07 
08 
OQ 
10 00601 105204 
11 00602 125005 
12 
13 006U3 063077 
14 
15 
16 000603 
17 
18 00604 121005 
IQ 
20 00605 063077 
21 
22 
23 000605 
24 
25 
2b 
27 
28 
2Q 
30 00606 
31 00607 
32 
33 00610 
34 
35 
36 
37 
38 00611 
39 
40 00612 
41 
42 

105204 
125005 

Ob3077 

0001110 

121005 

063077 

43 000612 
44 
45 
46 
47 
48 
4Q 
50 00613 105204 
51 00614 125005 
52 
53 00615 063077 
54 
55 
56 000615 
57 00616 121005 
58 
5q 00617 063077 
60 

.~ 

E7l=.-1 ,ERR' (8'- USED FOR E~ROR DICTIONARY 

;BIT 2 R SHIFT FAILED IF ACI=O IF=020000 BIT 2 INTO ZR AND GATES 
SHIFT R02,2,3,Q20000,R,010000 

,THIS IS A R SHIFT TEST OF BIT 2 TO BIT 
'ACO SHD=020000 COMING INTO THE TEST 

'ASR02: 
MOVR Orl,SZR 
MOV I,I,SNR 
ERROR 
HALT 

,TEST NOT ALU2 INTO SUM3 
;STRAIGHT TRANSFER COULD ALSO FAIL 
;RESULT IN ACI SHU=OIOOOO 

E74=.-1 ;ERR • (8,- USED FOR ERROR DICTIONARY 

MOV I,O,SNR 
ERROH 
HALT 

,MOVE RESULT BACK TO lCO NXT TST 
,STRAIGHT TRANSFER BIT 3 FAILED 

E75=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 

;BIT ] R SHIFT FAILED IF ACI=O IF=OIOOOO BIT 3 INTO ZR ANO GATES 
SHIFT R03,3,4,010000,R,004000 

,THIS IS A R SHIFT TEST OF BIT 3 TO BIT 4 
,ACO SHD=OIOOOO COMING INTO THE TEST 

,ASR03: 
MOVR Orl,SZR ,TEST NOT ALU3 INTO SUM4 
MOV I,I,SNR ,STRAIGHT TRANSFER COULD ALSO FAIL 
ERROR ,RESULT IN ACI SHD=004000 
HALT 

E711=.-1 :ERR # (8'- USED FOR ERROR DICTIONARY 

MOV I,O,SNR ;MOVE RESULT BACK TO ACO NXT TST 
ERROR ,STRAIGHT TRANSFER BIT 4 FAILED 
HALT 

E77=.-1 ;ERR # (8)- USED FOR EMROR DICTIONARY 

,BIT 4 R SHIFT FAILED IF ACI=O IF=004000 BIT 4 INTO ZR AND GATES 
SHIFT R04,4,5,004000,R,002000 

;THIS IS A R SHIFT TEST OF BIT 4 TO BIT 5 
,ACO SHO=004000 COMING INTO THE TEST 

,ASR04: 
MOVR O,I,SZR 
MOV IrI,SNR 
ERROR 
HALT 

EIOO=.-I 
MOV I,O,SNR 
ERROR 
HALT 

;TEST NOT ALU4 INTO SUMS 
:STRAIGHT TRANSFER COULD ALSO FAIL 
,RESULT IN ACI SHO=002000 

,ERR # (8)- USED FOR ERROR DICTIDNARY 
,MOVE RESULT BACK TO ACO NXT TST 
,STRAIGHT TRANSFER BIT 5 FAILED 

~ 



) 

0033 ~~CST 

01 
02 000&17 
03 
04 
05 
06 
07 
08 00b20 105204 
09 00621 125005 

"10 
11 00622 063077 
12 
13 
14 000622 
15 00623 121005 
16 
17 00624 063077 
18 
19 
20 000624 
21 
22 
23 
24 
25 
26 00&25 105204 
27 00626 125005 
28 
29 00627 0&3077 
30 
31 
32 000627 
33 00630 121005 
34 
35 00631 063077 
36 
37 
38 000631 
39 
40 
41 
42 
43 
44 00632 105204 
45 00633 125005 
46 
47 00634 063077 
48 
49 
50 000634 
51 00b35 121005 
52 
53 0063& Ob3077 
54 
5S 
56 00063& 
57 
58 
59 
&0 

EI01=.-1 ,ERR # (8l- USED FOR ERROR DICTIONARY 
'BIT 5 R SHIFT FAILED IF AC1=0 IF=002000 BIT 5 INTO ZR AND GATES 

SHIFT R05,5,&,OU2000,R,001000 
,THIS IS A R SHIFT TEST OF BIT 5 TO BIT b 
,ACO ~HD=002000 COMING INTO TH~ TEST 

,ASR05' 
MOVR Ool,SZH 
MQV lo1,5NR 
ERROR 
HALT 

EI02=.-1 
MOV I,O,SNR 
ERROR 
HALT 

,TEST NOT ALU5 INTO SUM6 
rSTRAIGHT TRANSFER COULD ALSO FAIL 
,RESULT IN ACI SHD=OOIOOO 

rERR # (8l- USED FOR ERROR DICTIONARY 
,MOVE RESULT BACK TO ACO NXT TST 
,STRAIGHT TRANSFER BIT & FAILED 

EI03=.-1 ,ERR # (8l- USED FOR ERROR DICTIONARY 
,BIT 6 R SHIFT FAILED IF ACI=O IF=OOIOOO BIT & INTO ZR AND GAT~S 

SHIFT RO&,6,7,001000,R,000400 
,THIS IS A R SHIFT TEST OF bIT b TO SIT 
,ACO SHD=OOIOOO COMING INTO THE TEST 

:ASR06' 
MOYR O,I,SZR 
MOV 101, SNR 
ERROR 
HALT 

El04=.-1 
MOV I,O,SNR 
ERROR 
HALT 

,TEST NOT ALU6 INTO SUM7 
,STRAIGHT TRANSFER COULD ALSO FAIL 
'RESULT IN ACI SHD=000400 

,ERR # (8l- USED FOR ERROR DICTIONARY 
,MOVE RESULT BACK TO ACO NXT TST 
,STRAIGHT TRANSFER BIT 7 FAILED 

EI05=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
'SIT 7 R SHIFT FAILED IF AC1=0 IF=000400 BIT 7 INTO ZR AND GATE~ 

SHIFT R07,7,8,000400,R,000200 
,THIS IS A R SHIFT TEST OF SIT 7 TO BIT 8 
,ACU SHO=000400 COMING INTO THE TES"T 

,ASR07' 
MOVR Ool,SZR 
MOV 101, SNR 
ERROR 
HALT 

EI06=.-1 
MDV I,O,SNR 
ERROR 
HALT 

ITEST NOT ALU7 INTO SUM8 
:STRAIGHT TRANSFER COULD ALSO FAIL 
IRESULT IN ACI SHD=000200 

:ERR # (8)- USED FOR ERROR DICTIONARY 
,MOVE RESULT BACK TO ACO NXT TST 
,STRAIGHT TRANSFER BIT 8 FAILED 

EI07=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
IBIT 8 R SHIFT FAI~ED IF AC1=0 IF=000200 BIT 8 INTO ZR AND GATES 

SHIFT R08,8,9,000200,R,000100 
,THIS IS A R SHIFT TEST OF BIT 8 TO BIT 9 
,ACO SHO=000200 COMING INTO THE TEST 

) 

0034 PRCST 
01 
02 00&37 105204 
03 00&40 125005 
04 
05 00641 Ob3077 
0& 
07 
08 000641 
09 00642 121005 
10 
II 00&43 0&3077 
12 
13 
14 000&43 
IS 
1& 
17 
18 
19 
20 00&44 105204 
21 00&45 125005 
22 
23 00b4& 063077 
24 
25 
26 000&4& 
27 00&47 121005 
28 
29 00&5U Ob3077 
30 
31 
32 000&50 
33 
34 
35 
3& 
37 
38 00b51 105204 
39 00b52 125005 
40 
41 00653 0&.5077 
42 
43 
44 000653 
45 00&54 121005 
46 
47 00&55 01>3077 
48 
49 
50 000&55 
51 
52 
53 
54 
55 
56 00&56 105204 
57 00b57 125U05 
58 
59 000&0 Ob3077 
&0 

:AS~08: 

MOV~ O.t, SZR 
MDV I,I,SNR 
ERROR 
HA~T 

EIIO=.-I 
MOV I,O,SNR 
ERROR 
HALT 

,TEST NOT ALU8 INTO SUM9 
:STRAIGHT TRANSFER COULO ALSO FAIL 
:RESULT IN ACI SHO=OOOIOO 

) 

,ERR * (8)- USED FOR ERROR DICTIONARY 
,MOVE ~ESULT BACK TO ACO NXT TST 
ISTRAIGHT TRANS~ER BIT 9 FAILED 

Elll=.-1 :ERR * (8)- USED FOR ERROR DICTIONARY 
,BIT Y R SHIFT FAILED IF ACI=O IF=OOOIOO BIT 9 INTO ZR AND GATES 

SHIFT R09,9,10,000100,R,000040 
,THIS IS A R SHIFT TEST OF BIT 9 TO BIT 10 
,ACO SHD=000100 COMING INTO THE TEST 

:ASR09: 
MOVR 0.1, SZR 
MOV 1.1,SNR 
ERROR 
HALT 

EI12=.-1 
MOV I,O,SNR 
ERROR 
HALT 

:TEST NOT ALU9 INTO SUMIO 
,STRAIGHT TRANSFER COULD ALSO FAIL 
,RESULT IN ACI SHD=000040 

,ERR * (8)- USED FOR ERWOR DICTIONARY 
,MOVE RESULT BACK TO ACO NXT TST 
,STRAIGHT TRANSFER BIT 10 FAILED 

EI13=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
:BIT 10 R SHIFT FAILED IF ACI=O IF=000040 BIT 10 INTO ZR AND GATES 

SHIFT Rl0,10,11,000040,R,000020 
,THIS IS A R SHIFT TEST OF BIT 10 TO BIT II 
IACO SHD=000040 COMING INTO THE TEST 

,ASRIO: 
MOYR 0.1, SZR 
MOV 1.1,SNR 
ERRUR 
HALT 

E114=.-1 
MOV I,O,SNR 
ERROR 
HALT 

,TEST NOT ALUIO INTO SUMII 
,STRAIGHT TRANSFER COULO ALSO FAIL 
:RESULT IN ACI SHD=000020 

,ERR * (8)- USEO FOR ERROR DICTIONARY 
,MOVE RESULT SACK TO ACO NXT TST 
,STRAIGHT TRANSFER BIT II FAILED 

ElIS=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 
:bIT II R SHIFT FAILED IF ACI=O IF=000020 BIT II INTO ZR AND GATES 

SHIFT Rl1,II,12,000020,R,000010 
ITHIS IS A R SHIFT TEST OF BIT II TO BIT 12 
,ACO SHD=000020 COMING INTU THE TEST 

:ASRll' 
MOVR 001, SZR 
MOV 1.1, SNR 
ERROR 
HALT 

,TEST NOT ALUll INTO SUMI2 
:STRAIGHT TRANSFER COULD ALSO FAIL 
:RESULT IN ACI SHD=OOOOIO 



0035 PRCST 
01 
02 0001>1>0 
03 006&1 121005 
04 
05 00&1>2 0&3077 
01> 
07 
08 0001>62 
09 
"10 
II 
12 
13 
14 001>63 105204 
IS 001>&4 125005 
1& 
17 00b&5 0&3071 
18 
19 
20 0001>&5 
21 006&1> li!1005 
22 
23 00&1>1 0&30n 
24 
25 
2& 0001>&7 
27 
28 
29 
30 
31 
32 001>70 105204 
33 001>71 125005 
34 
35 00&72 01>3077 
36 
31 
38 000&72 
39 00&73 121005 
40 
41 00&74 01>3077 
42 
43 
44 0001>74 
45 
41> 
47 
48 
49 
50 001>75 105204 
51 00&7& 125005 
52 
53 OU671 01>3017 
54 
55 
51> 0001>17 
51 00700 121005 
58 
59 00701 0&3017 
&0 

~ 

EII&=.-I 
MOV I.O,SNR 
ERRU~ 
~ALT 

,ERR. (8)- USED FOR ERROR DICTIONARY 
,MOVE RESULT BACK TO ACO NXT TST 
,STRAIGHT TRANSFER BIT 12 FAILED 

EI17=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
,BIT 12 R S~IFT FAILED IF ACI=O IF=OOOOIO BIT 12 INTO ZR AND GATES 

SHIFT RI2.12,13,0000I0,R,000004 
,THIS IS A ~ S~IFT TEST OF BIT 12 TO BIT 13 
,ACO SHO=OOOOIO COMING INTO THE TEST 

'AS~12: 
MOVR O,1,SIR 
MOV 1,1,SNR 
ERROR 
HALT 

EI20=.-1 
MOV I,O,SNR 
ERROR 
~ALT 

,TEST NOT ALUI2 INTO SUMI3 
,STRAIGHT TRANSFER COULD ALSO FAIL 
,RESULT IN ACI SHD=000004 

,ERR. (8)- USED FOR ERROR DICTIONARY 
,MOVE RESULT BACK TO ACO NxT TST 
,STRAIGHT TRANSFER BIT 13 FAILED 

Elal=.-I ,ERR. (8)- USED FOR ERROR DICTIONARY 
,BIT 13 R SHIFT FAILED IF ACI=O IF=000004 BIT 13 INTO IR AND GATES 

SHIFT RI3,13.14.000004.R.000002 
,THIS IS A R SHIFT TEST OF BIT 13 TO BIT 14 
,ACO SHD=000004 COMING INTO THE TEST 

,ASRI3: 
MOVR 0,1, SZR 
MOV lo1,SNR 
ERROR 
HALT 

EI2a=.-1 
MUV I.U.SNR 
ERROR 
HALT 

ITEST NOT ALUI3 INTO SUMI4 
,STRAIGHT TRANSFER COULD ALSO FAIL 
,RESULT IN ACI SHD=000002 

IERR • (8)- USED FOR ERROR DICTIONARY 
,MOVE RESULT BACK TO ACO NXT TST 
,STRAIGHT TRANSFER BIT 14 FAILED 

EIl3=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 
'BIT 14 R SHIFT FAILED IF ACI=O IF=000002 BIT 14 INTO IR ANO GATES 

SHIFT RI4.14,15,000ooa,R,000001 
,THIS IS A R SHIFT TEST OF BIT 14 TO HIT 15 
,ACO SHD=U00002 COMING INTO THE TEST 

,ASRI4: 
MOVR Ool.SZR 
MOV 1,1,SNR 
ERROR 
HALT 

EIi!4=.-1 
MOV I.O,SNR 
ERROR 
HALT 

,TEST NOT ALUI4 INTO SUMI5 
,STRAIGHT TRANSFER COULD ALSO FAIL 
,RESULT IN ACI SHO=OOOOOI 

:ERR • (8)- USED FOR ERRO~ DICTIONARY 
,MOVE RESULT BACK TO ACO NXT TST 
:STRAIGHT TRANSFER 8IT 15 FAILED 

003& PRCST 

000701 EI25=.-1 ,ERR' (8)- USED FOR ERRU~ OICTIUNARY 
01 
02 
03 
O~ 

:HIT 15 R SHIFT FAILED IF ACI=O IF=OOOOOI BIT 15 I~TO IR ANO GATES 

05 00702 105205 ASRI5: 
0& 00703 125004 
07 
08 00704 0&3077 
09 
10 
II 000704 
12 00705 125003 
13 
14 0070& 063077 
15 
1& 
17 

.~ 

00070& 

MOV~ 001, SNR 
MDV 1,!,SIR 
ERROR 
HALT 

EI2&=.-1 
MOV 101, SNC 
ERROR 
HALT 

EI27=.-! 

:TEST 8IT 15=! R TO CRY 
lAC I SHD=O' S 

'E~R • (8)- USED FOR ERROR DICTIONARY 
,AND CRY SHD=I 

,ERR. (8)- USED FOR ERROR DICTIONARY 

~ 



) 

10037 PRCST 
01 
02 
O~ 
04 
05 00707 102040 
06 00710 100104 
07 00711 101005 
08 
09 00712 01>3077 

'10 
II 
12 000712 
13 
14 
IS 
16 
17 
18 00713 105104 
19 00714 125005 
20 
21 00715 01>3077 
22 
23 
24 000715 
25 00716 121005 
26 
27 00717 Ob3077 
28 
29 
30 00U717 
31 
32 
33 
34 
35 
31> 00720 105104 
37 00721 125005 
38 
39 00722 063077 
40 
41 
42 000722 
43 00723 121005 
44 
45 00724 063077 
46 
47 
48 000724 
49 
50 
51 
52 
53 
54 00725 105104 
55 00721> 125005 
56 
57 00727 063077 
58 
59 
60 000727 

I~EFT SHIFT SING~E BIT TESTS 
ISET UP A 1 IN BIT IS 

ADCO 0,0 
COM~ O,O,SZR 
MOV O,O,SNN 
ERROR 
HA~T 

EI30=.-1 

IACO SHD=I SETUP FAI~ED 

IERR # (8)- USED FOR ERROR DICTIONARY 

SHIFT ~00,15,14,000001,~,000002 
ITHIS IS A ~ SHIFT TEST OF ijIT IS TO BIT 14 
IACO SHO=OOOOOI COMING INTO T~E TEST 

IAS~OO: 
MOV~ O.1,SIR 
MOV 1.1, SNR 
ERROR 
HAlT 

E13I=.-1 
MOV I,O,SIIIR 
ERROR 
HA~ T 

,TEST NOT A~UI5 INTO SUMI4 
ISTRAIGHT TRANSFER COU~D A~SO FAI~ 
,RESU~T IN ACI SHO=000002 

IERR * (8)- USED FOR ERROR DICTIONARY 
IMOVE RESU~T ~ACK TO ACO NXT TST 
,STRAIGHT TRANSFER 8IT 14 FAI~ED 

EI32=.-1 ,ERR * (8)- USEO FOR ERROR DICTIONARY 
,SIT 14 ~ SHIFT FAI~EO IF ACI=O IF=000002 8IT 14 

SHIFT ~01,14,13,0000U2,~,000004 
INTO ZR AND GATES 

,THIS IS A ~ SHIFT TEST OF 8IT 14 TO BIT 13 
IACO SHD=0000U2 COMING INTO THE TEST 

IAS~OI: 
MOV~ O,I,SZR 
MOV I,I,SNR 
ERROR 
HA~T 

EI33=.-1 
MOV I,O,SNR 
ERROR 
HAlT 

,TEST NOT A~UI4 INTO SUMI3 
,STRAIGHT TRANSFER COU~O A~SO FAI~ 
'RESU~T IN ACI SHO=000004 

IERR * (8)- USED FOR ERROR DICTIONARY 
,MOVE RESU~T BACK TO ACO NXT TST 
ISTRAIGHT TRANSFER 8IT 13 FAI~ED 

EI34=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
,BIT 13 ~ SHIFT FAI~ED IF ACI=O IF=000004 BIT 13 INTO ZR AND GATES 

SHIFT ~02,13,12,000004,~,000010 
,THIS IS A ~ SHIFT TEST OF 8IT 13 TO BIT 12 
,ACO SHD=000004 COMING INTO THE TEST 

IAS~02: 
MOV~ 0,1, SZR 
MOV 1.1, SNR 
ERROR 
HA~T 

EI35=.-1 

,TEST NOT A~UI3 INTO SUMI2 
ISTRAIGHT TRANSFER COU~O A~SO FAI~ 
'RESU~T IN ACI SHD=OOOOIO 

IERR * (8)- USED FOR ERROR DICTIONARY 

') 

00~8 PRCST 
01 00730 121005 
02 
03 00731 063077 
04 
05 
06 000731 
07 
08 
09 
10 
II 
12 00732 105104 
13 00733 125005 
14 
15 00734 01>3077 
11> 
17 
18 000734 
19 00735 121005 
20 
21 0073e. 01>3071 
22 
23 
24 000736 
25 
21> 
27 
28 
29 
30 00737 105104 
31 00740 125005 
32 
33 00741 063077 
34 
35 
36 000741 
17 00742 121005 
38 
39 00743 063077 
40 
41 
42 000743 
43 
44 
45 
46 
47 
48 00744 105104 
49 00745 125005 
50 
51 00746 01>3077 
52 
53 
54 000741> 
55 00747 121005 
56 ' 
57 007~0 01>3077 
58 
59 
60 000750 

MOV I,O,SNR 
ERROR 
HALT 

,MOV~ RESU~T BACK TO ACO IIIXT TST 
ISTRAIGHT TRANSfER 8IT 12 FAI~ED 

1 

EI36=.-1 ,ERR * (8)- USEO FOR ERROR DICTIONARY 
'~IT 12 ~ SHIFT FAI~ED IF _CI=O IF=OOOOIO BIT 12 INTO ZR AND GATES 

SHIFT ~03,12,II,OOOOI0,~,000020 
,THIS IS A ~ SHIFT TEST OF BIT 12 TO BIT II 
IACO SHO=OOOOIO COMIIliG INTO THE TEST 

IAS~03: 
MOV~ O,!,SZR 
MOV I'!, SNR 
ERROW 
HA~T 

EI37=.-1 
MOV I,O,SNR 
ERROR 
HA~T 

,TEST NOT A~UI2 INTO SUMII 
,STRAIGHT TRA~SFER COU~D A~SO FAI~ 
,RESU~T IN ACI SHO=000020 

,ERR * (8)- USED FOR ERROR DICTIONARY 
,MOVE RESU~T BACK TO ACO NXT TST 
,STRAIGHT T~ANSFER BIT II FAI~ED 

EI40=.-1 'E~R # (8)- USED FOR ERROR DICTIONARY 
,SIT 11 ~ SHIFT FAI~EO IF ACI=O IF=000020 BIT II INTO IW AND GATES 

SHIFT L04,11,10,000020,~,000040 
ITHIS IS A ~ SHIFT TEST OF SIT II TO BIT 10 
,AtO SHO=000020 COMING INTO THE TEST 

'AS~04: 
MOV~ O,1,SZR 
MOV 1,!,SNR 
ERROR 
HA~T 

EI41=.-1 
MOV I,O,SNR 
ERROR 
HAlT 

ITEST NOT A~UII INTO SUMIO 
,STRAIGHT TRANSFER COU~O A~SO FAI~ 
,RESU~T IN ACI SHO=000040 

IERR * (8)- USED FOR ERROR DICTIONARY 
,MOVE RESU~T BACK TO ACO NXT TST 
,STRAIGHT TRANSFER BIT 10 FAI~EO 

EI42=.-1 IERR • (8)- USED FOR ERROR DICTIONARY 
IBIT 10 ~ SHIFT FAI~EO IF ACI=O IF=000040 BIT 10 INTO ZR AND GATES 

SHIFT ~05,10,09.000040,~,000100 
,THIS IS A ~ SHIFT TEST OF 8IT 10 TO BIT 09 
,ACO SHO=000040 COMING INTO THE TEST 

IAS~05: 
MOV~ O,!, SZR 
MOV I,!, SNR 
ERROR 
HAlT 

EI43=.-1 
MOV I,O,SNR 
ERROR 
HA~T 

EI44=.-1 

,TEST NOT A~UIO INTO SUM09 
ISTRAIGHT TRANSFER CDU~O A~SO FAI~ 
IRESU~T IN ACI SHD=OOOIOO 

,ERR * (8)- USED FOR ERROR DICTIONARY 
IMOVE RESU~T BACK TO ACO NXT TST 
ISTRAIGHT TRANSFER 8IT 09 FAI~ED 

,ERR * (8)- USED FOR ERROR DICTIONARY 



OOH PRCST 
01 ,SIT 09 ~ SHIFT FAI~E~ IF ACI=O IF=OOOIOO BIT 09 INTO Z~ AND GATES 
02 SHIFT LO&,09,06,000100,L,000200 
03 ,THIS IS A ~ SHIFT TEST OF BIT 09 TO BIT 08 
04 ,ACO SHD=OOOIOO COMING INTO THE TEST 
05 ,AS~O&: 
0& 00751 105104 MOVL Od,SZR ,TEST NOT ALU09 INTO SUM08 
07 00752 125005 MOV 1.1, SNR ,STRAIGHT TRANSFER COULD ALSO FAIL 
08 ERROR ,RESU~T IN ACI SHD=000200 
09 00753 0&3077 HALT 
"\0 
11 
12 000753 EI4S=.-1 ,ERR' (8)- USED FOR ERRO~ DICTIONARY 
13 00754 121005 MOV I,O,SNR ,MOVE RESULT BACK TO ACO NKT TST 
14 ERROR ,STRAIGHT TRANSFER BIT 08 FAILED 
IS 00755 0&3077 HA~T 

1& 
17 
18 000755 EI4&=.-1 ,ERR' (8)- USED FOR ERROR DICTIONARY 
19 ,SIT 08 L SHIFT FAILED IF ACI=O IF=000200 BIT 08 INTO ZR AND GATES 
20 SHIFT L07,08,07,000200,L,000400 
21 ,THIS IS A L SHIFT TEST OF BIT 08 TO BIT 07 
22 ,ACO SHO=000200 COMING INTO THE TEST 
23 , ASLOr: 
24 0075& 105104 MOVL Od,SZR ,TEST NOT A~U08 INTO SUM07 
25 00757 125005 .,OV 1.1, SNR ,STRAIGHT TRANSFER COULD ALSO FAIL 
2& ERROR 'RESU~T IN ACI SHD=OO0400 
27 OOHO 0&3077 HALT 
28 
29 
30 0007&0 EI47=.-1 IERR * (8)- USED FOR ERROR DICTIONARY 
31 00761 121005 MOV I,O,SNR ,MOVE RESULT BACK TO ACO NXT TST 
32 ERROR ,STRAIGHT TRANSFER BIT 07 FAILED 
33 007&2 0&3077 HALT 
34 
35 
3& 0007&2 EI50=.-1 IERR # (8)- USED FOR ERR~R DICTIONARY 
37 ,BIT 07 L SHIFT FAILED IF ACI=O IF=000400 BIT 07 INTO ZR AND GATES 
38 SHIFT L08,07,0&,000400,L,001000 
39 ,THIS IS A L SHIFT TEST OF BIT 07 TO BIT 0& 
40 ,ACO SHD=000400 COMING INTO THE TEST 
41 , ASLOa: 
42 007&3 10510'1 MOVL Od,SZR ,TEST NOT ALU07 INTO SUMO& 
43 007&4 125005 MOV 1.1,SNR ISTRAIGHT TRANSFER COULD ALSO FAIL 
44 ERROR ,RESULT IN ACI SHD=OOIOOO 
45 007&5 0&3077 HAL T 
4& 
47 
48 0007&5 EI51=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
49 007&& 121005 MOV I,O,SNR ,MOVE RESULT BACK TO ACO NXT TST 
50 ERROR ,STRAIGHT TRANSFER BIT 0& FAILED 
51 007&7 0&3077 HALT 
52 
53 
54 0007&7 EI52=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
55 ,bIT U& L SHIFT FAILED IF ACI=O IF=OOIOOO BIT 0& INTO ZR AND GATES 
5& SHIFT L09,0&,05,001000,L,002000 
57 ,THIS IS A L SHIFT TEST OF BIT 0& TO BIT 05 
58 IACO SHO=OOIOOO COMING INTO THE TEST 
59 ,ASLOq: 
&0 00770 105104 MOVL O,I,SZR ITEST NOT ALUO& INTO SUM05 

~ 

0040 PRCST 
01 00771 125005 
02 
03 00772 0&3077 
04 
05 
0& 000772 
07 00773 121005 
08 
09 00774 0&3077 
\0 
1\ 
12 000774 
13 
14 
IS 
1& 
17 
18 00775 105104 
19 0077& 125005 
20 
21 00777 0&3077 
22 
23 
24 000777 
25 01000 121005 
2& 
27 0 I 00 I 0&3077 
28 
29 
30 001001 
31 
32 
33 
34 
35 
3& 01002 105104 
37 01003 1C!5005 
38 
H 01004 0&3077 
40 
41 
42 001004 
43 0100~ IC!1005 
44 
45 0100& 0&3077 
4& 
47 
48 00100& 
49 
50 
51 
52 
53 
54 01007 105104 
55 01010 125005 
5& 
57 01011 0&3077 
58 
59 
&0 001011 

(J 

MOV 1,\, SNR 
ERROR 
HALT 

EI53=.-1 
MOV I,O,SNR 
ERROH 
HALT 

IST~AIGHT TRANSFER COU~O ALSO FAIL 
,RESULT IN ACI SHD=002000 

IER~ • (8)- USED FO~ ERROR DICTIONARY 
IMDVE RESULT BACK TO ACO NXT TST 
,STRAIGHT TRANSFER 8IT 05 FAILED 

EI54=.-1 ,ERR. (8)- USED FOR ERRO~ DICTIONARY 
,BIT 05 L SHIFT FAILED IF ACI=O IF=002000 BIT 05 INTO Z~ AND GATES 

SHIFT LI0,05,04,0020UO.L,004000 
,THIS IS A ~ SHIFT TEST OF BIT 05 TO BIT 04 
'ACO SHD=002000 COMING INTO THE TEST 

'ASLIO: -
MOVL O,\,SZR 
MOV I,\,SNR 
ERROR 
HALT 

,TEST NOT ALU05 INTO SUM04 
,STRAIGHT TRANSFER COU~D ALSO FAIL 
'RESULT IN ACI SHD=004000 

EI55=.-1 
MOV I,O,SNR 
ERROR 

,ERR # (8)- USED FOR ERRUR DICTIONARY 
,MOVE RESULT BACK TO ACO NXT TST 
,STRAIGHT TRANSFER BIT 04 FAILED 

HALT 

EI5&=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 
IBIT 04 L SHIFT FAILED IF ACI=O IF=004000 BIT 04 INTO ZR AND GATES 

SHIFT LII,04,03,0040UO,L,010000 
,THIS IS A L SHIFT TEST OF BIT 04 TO BIT 03 
,ACO SHD=0040UO COMING INTO THE TEST 

IASLII: 
MOVL Od,SZR 
MOV I,\,SNR 
ERRUR 
HALT 

:TEST NOT A~U04 INTO SUM03 
,STRAIGHT TRANSFER COULD ALSO FAIL 
IRESULT IN ACI SHD=OIOOOO 

EI57=.-1 
MOV 1,0,SNR 
ERROR 

,E~R • (8)- USED FOR ERRO~ DICTIONA~Y 
,MOVE RESULT BACK TO ACO NXT TST 
ISTRAIGHT TRANSFER BIT 03 FAILED 

HALT 

EI&O=.-I ,ERR # (8)- USED FOR ERROR DICTIONARY 
,bIT 03 L SHIFT FAI~ED IF ACI=O IF=OIOOOO BIT 03 INTO ZR ANO GATES 

SHIFT LI2,03,02,010000,L,020000 
,THIS IS A L SHIFT TEST OF BIT 03 TO BIT 02 
IACU SHO=OIOOOO COMING INTO THE TEST 

:ASLI2: 
MOVL 0,\, SZR 
MOV 1'\, SNR 
ERROR 
HALT 

'TEST NOT ALU03 INTO SUM02 
ISTRAIGHT TRANSFER COULD ALSO FAIL 
,RESULT IN ACI SHD=020000 

EI&I=.-I ,ERR # (8)- USED FOR ERROR DICTIONARY 

iJ 



) 

0041 PRCST 
01 01012 121005 
02 
03 01013 003077 
04 
05 
0& 
01 
08 
09 

'10 
II 

001013 

12 01014 105104 
13 01015 125005 
14 
15 0101& Ob3071 
1& 
11 
18 OOIOlb 
19 01011 121005 
20 
21 01020 Ob3077 
22 
23 
24 
25 
2& 
21 
28 
29 

001020 

30 01021 105104 
31 01022 125005 
32 
33 01023 0&3077 
34 
35 
3& 001023 
37 01024 121005 
38 
H 01025 01>3011 
40 
41 
42 
43 
44 

001025 

MOV I.U.SNR 
ERROR 
HALT 

,MOVE ~ESULT BACK TO ACO NXT TST 
,STRAIGHT TRANSFER BIT 02 FAILEO 

Elb2=.-1 ,ERR # (8)- US.D FOR ERROR DICTIONARY 
,81T 02 L SHIFT FAILED IF ACI=O IF=020000 BIT 02 

SHIFT LI3.02.01.020000.L.040000 
INTO ZR ANO GATES 

,THIS IS A L SHIFT TEST OF BIT 02 TO BIT 01 
'ACO SHO=020000 COMING INTO THE TEST 

,ASLI3: 
MOVL Od.SZk 
MOV I d. SNR 
ERROR 
HALT 

El03=.-1 
MOV I.O.SNR 
ERROR 
HALT 

TEST NOT ALU02 INTO SUMOI 
STRAIGHT TRANSFER COULU ALSO FAIL 
RESULT IN ACI SHD=040000 

,ERR # (8)- USED FOR ERROR DICTIONARY 
,MOVE RESULT 8ACK TO ACO NXT TST 
:STRAIGHT TRANSFER BIT 01 FAILED 

DICTIONARY 
INTO ZR AND GATES 

Elb4=.-1 ,ERR. (8)- USED FOR ERROR 
,BIT 01 L SHIFT FAILED IF ACI=O IF=040000 BIT 01 

SHIFT LI4.01.00.040000.L.IOOOOO 
:THIS IS A L SHIFT TEST OF BIT 01 TO BIT 00 
:ACO SHD=040000 COMING INTO THE TEST 

:ASLI4: 
MDVL O.l.SZR 
MDV I.I.SNR 
ERROR 
HALT 

EII>5=.-1 
MOV I.O.SNR 
ERROR 
HALT 

,TEST NOT ALUOI INTO SUMOO 
:STRAIGHT TRANSFER COULD ALSO FAIL 
,RESULT IN ACI SHD=IOOOOO 

ERR # (8'- USEO FOR ERROR OICTIONARY 
MOVE RESULT BACK TO ACO NXT TST 
STRAIGHT TRANSFER BIT 00 FAILED 

EIl>o=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
,BIT 00 L SHIFT FAILED IF ACI=O IF-IOOOOO BIT 00 INTO ZR AND GATES 

45 0102b 105105 ASLI5: 
4& 01027 1<,004 

MOVL O.l.SNR 
MOV 1.I.SlR 
ERROR 

,ACO=IOOOOO 
,RESULT LEFT SHD=O'S 
:PICKED UP EXTRA BITS LEFT 47 

48 01030 01>3077 
49 
50 
51 001030 
52 01031 125003 
53 
54 01032 01>3077 
55 
50 
57 001032 

HALT 

EII>7=.-1 
MOV 1.1. SNC 
ERROR 
HALT 

EI70=.-1 

,ERR * (8)- USED FOR ERROR DICTIONARY 

,LOST CARRY LAST LEFT SHIFT 

,ERR # (8)- USED FOR ERROR DICTIONARY 

') 

lO042 PRCST 
01 
02 
03 
04 
05 
Ob 
07 
08 
09 
10 
II 
12 , 
13 
14 
15 
10 
17 
18 
19 
20 01033 102000 
21 01034 100240 
22 01035 100000 
23 0103b 110005 
24 
25 01037 01>3077 
20 
27 
28 001037 
29 01040 105000 
30 010"1 150000 
31 01042 132000 
32 01043 150004 
33 
34 01044 003077 
35 
3& 
37 001044 

,SHIFT A 0 BIT IN FIELD OF ONES 
,DEFINITION OF MACRO FOR TESTING SAME. 

.MACROZ SHIFZ 
;THIS IS A "S SHIFT TEST OF NOT BIT "2 TO NOT BIT A3 

,AS"I: 
MOVO-5 0.1 :ACO SHD=". COMING INTO TEST 
COMZ"S 0.2.SNR ,AC2 SHD=COM OF -I> 
ERROR 
COM 2.2 :AC2 SHD NOW-ACI 
ADC 1.2 ,THE ADDITION OF COM SHD=-I 
COM 2.2.SZR :AND RESULT SHD=O ALL SHIFTS OK 
ERROR ,BIT A2 "5 TO BIT "3 FAILED 

~) 

IACO=". ORIGINAL TO "& IN ACI AC2 lAS COM OF ACI 
,PROBABILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
:WAS PREVIOUSLY VERIFIED SEE NOT ALU"2 INTU NOT SUM"3 

MOV 1.0 :SET UP NEXT TEST 

,SET uP SERIES OF RIGHT SHIFT TESTS 
,BY SETTING ACO TO 077777 

ADC 0.0 
COMOR 0.0 ,SEQUENCE MOST LIKELY TO 
COM u.O ,SET ACO=077777 
COM 0.2.SNR 
ERROR ,SETUP FAILED CRV=O TO BIT 
HALT 

EI71=.-1 
MOV 0.1 
COM 2.2 
AOC 1.2 
COM 2.2.SZR 
ERROR 
HALT 

EI72=.-1 

:ERR # (8'- USED FOR ERROR DICTIONARY 

,RETEST INSTRUCTION 
:CHECK SEQUENCE 
:JUST TO MAKE SURE IT WORKS 
:COMPARE OF ACO=077777 FAILED 

:ERR # (8)- USED FOR ERROR DICTIONARY 



1004.1 P~CST 
01 
02 
03 
04 
05 01045 105240 
06 0104& 110225 
07 
08 01047 063077 
09 

'10 
11 
12 
13 
14 
15 

01050 
010S1 
01052 

001047 
150000 
132000 
150004 

16 01053 003077 
17 
18 
19 
20 
21 
22 

001053 

23 01054 121000 
24 
25 
26 
27 01055 105240 
28 01056 110225 
29 
30 01057 063077 
31 
32 
33 
34 
35 
36 
37 

001057 
01060 150000 
OIObl 132000 
01062 150004 

38 01063 063077 
39 
40 
41 
42 
43 
44 

0010b3 

45 01064 121000 
46 
47 
48 
49 01065 105240 
50 01066 110225 
51 
52 0101>7 0&3077 
53 
54 
55 
56 
57 
58 
59 

001067 
01070 150000 
01071 132000 
01072 150004 

60 01073 063077 

,~ 

SHIFZ Rl&,O,I,077777,R,137777 
,THIS IS A R SHIFT TEST OF NOT ~IT 0 TO NOT BIT 1 

'AS~I&: 
MOVOR 0,1 
COMZR O,2,SNR 
ER~OR 

HALT 

EI73'.-1 
COM 2,2 
ADC 1,2 
COM 2,2,SZR 
ERROR 
HALT 

,ACO SHO=077777 COMING INTO TEST 
,AC2 SHD=COM OF 137777 

,ERR # (8)- USED FOR ERROR DICTIONARY 
,AC2 SHD NOW=ACI 
ITHE ADDITION OF COM SHD=-1 
,AND RESULT SHD=O ALL SHIFTS OK 
:BIT 0 R TO BIT 1 FAILED 

EI74=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
,ACO=077777 ORIGINAL TO 137777 IN ACI AC2 WAS COM OF ACI 
'PRO~ABILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
'WAS PREVIOUSLY VERIFIED SEE NOT ALUO INTO NOT SUMI 

MOV 1,0 ,SET UP NEXT TEST 
SHIFZ RI7,1,2,137777,R,157777 

,THIS IS A R SHIFT TEST OF NOT BIT I TO NOT BIT 2 
,ASRI7: 

MOVOR 0,1 
COMZR O,2,SNR 
ERRO~ 

HALT 

EI75=.ul 
COM 2,2 
ADC 1,2 
COM 2,2,SZR 
ERROR 
HALT 

:ACO SHD=137777 COMING INTO TEST 
,AC2 SHD=COM OF 157777 

,ERR # (8)- USED FOR ERROR DICTIONARY 
,AC2 SHO NOW=ACI 
:THE ADDITION OF COM SHO=-1 
,AND RESULT SHD=O ALL SHIFTS OK 
:BIT I R TO BIT 2 FAILED 

EI7&=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
,ACO=137777 ORIGINAL TO 157777 IN ACI AC2 WAS COM OF ACI 
,PRO~ABILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
'WAS PREVIOUSLY VERIFIED SEE NOT ALUI INTO NOT SUM2 

MOV 1,0 :SET UP NEXT TEST 
SHIFZ RI8,2,3,I57777,R,I67777 

:THIS IS A R SHIFT TEST OF NOT BIT 2 TO NOT BIT 3 
,ASRI8' 

MOVOR 0,1 
COMZ" O,2,SNR 
ERROR 
HALT 

U77=.-1 
COM 2,2 
AOC 1,2 
COM 2,2,SZR 
ERROR 
HALT 

:ACO SHD=157777 COMING INTO TEST 
,AC2 SHD=CUM OF 167777 

:ERR # (8)- USED FOR ERROR DICTIONARY 
'AC2 SHD NOW=ACI 
,THE ADDITION OF COM SHO=-1 
.ANO RESULT SHO=O ALL SHIFTS OK 
,BIT 2 R TO BIT 3 FAILEO 

0044 PRCST 
01 
02 
03 
04 
05 
0& 

001073 

07 01074 121000 
08 
09 
10 
11 01075 105240 
12 010H 110225 
13 
14 01077 0&3077 
15 
1& 
17 
18 
19 
20 
21 

001077 
01100 150000 
01101 132000 
01102 150004 

22 01103 0&3077 
<3 
24 
25 
2& 
27 
28 

001103 

29 01104 121000 
30 
31 
32 
33 01105 105240 
34 0110& 110225 
35 
3& 01107 0&3077 
37 
38 
39 
40 
41 
42 
43 

001107 
01110 150000 
01111 132000 
01112 150004 

44 01113 0&3077 
45 
4& 
47 
48 
49 
50 

001113 

51 01114 121000 
52 
53 
54 
55 01115 105240 
5b 0111& 110225 
57 
58 01117 063077 
59 
bO 

(~ 

E200=.-1 ,ERH # (8)- USE6 FOR ERROR DICTIONARY 
,ACO=157777 ORIGINAL TO 167777 IN ACI AC2 WAS COM OF ACI 
'PRUdABILITY OF SHIFT FAILuRE TO AC2 IS LOW AS ONES SHIFT 
,WAS PREVIOUSLY VERIFIED SEE NOT ALU2 INTO NOT SUM3 

MOV 1,0 ,SET UP NEXT TEST 
SHIFZ R19,3,4,167777,R,173777 

,THIS IS A R SHIFT TEST OF NOT BIT 3 TO NOT BIT 4 
,ASHI9: 

MOVOR 0,1 
COMZR O,2,SNR 
ERROR 
HALT 

,ACO SHD=167777 COMING INTO TEST 
:AC2 SHD=COM OF 173777 

E201=.-1 
COI~ c,2 
ADC 1,2 

,ERR # (8)- USED FOR ERROR DICTIONARY 
:AC2 SHD NOW=ACI 

COM 2,2,SZR 
ERROR 
HALT 

,THE ADDITION OF COM SHD=-1 
,AND RESULT SHD=O ALL SHIFTS OK 
:~IT 3 R TO BIT 4 FAILED 

E202=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
,ACO=167777 ORIGINAL TO 173777 IN ACI AC2 WAS COM OF ACI 
,PROijA8ILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
,WAS PREVIOUSLY VERIFIED SEE NOT ALU3 INTO NOT SUM4 

MOV I,D :SET UP NEXT TEST 
SHIFZ R20,4,5,I73777,R,175777 

:THIS IS A R SHIFT TEST OF NOT BIT 4 TO NOT BIT 5 
,ASR20: 

Mova~ 0,1 
COMZR O,c,SNR 
ER~OR 

HALT 

,ACO SHO=173777 COMING INTO TEST 
:AC2 SHD=COM OF 175777 

E2U3=.-1 
COM 2,2 
ADC 1,2 

,ERR # (8)- USED FOR ERROR DICTIONARY 
,AC2 SHD NOW'ACI 

COM 2,2,SIR 
ERROR 
HALT 

:THE ADDITION OF COM SHO'-I 
,AND RESULT SHU=O ALL SHIFTS OK 
:BIT 4 R TO BIT 5 FAILED 

E204=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
,ACO=173777 ORIGINAL TO 175777 IN ACI AC2 WAS COM OF ACI 
'P~08ABILITY OF SHIFT FAILURE TO AC2 IS ~OW AS ONES SHIFT 
,WAS PREVIOUSLY VERIFIED SEE NUT ALU4 INTO NOT SUM5 

MOV 1,0 ,SET UP NEXT TEST 
SHIFZ R21,5,6,175777,R,176777 

,THIS IS A R SHIFT TEST OF NOT BIT 5 TO NOT BIT 6 
'ASR21: 

MOVOR 0.1 
COMZR O,2,SNR 
ERROR 
HALT 

,ACO SHO=175777 COMING INTO TEST 
,AC2 SHD=CDM OF 176777 

(~ 



) 

0045 PRC ST 
01 Ou 1117 
02 01120 150000 
03 01121 132000 
04 01122 150004 
05 
O~ 01123 0~3077 
07 
08 
09 001123 
10 
II 
12 
13 01124 121000 
14 
15 
1& 
II 01125 105240 
18 0112& 110225 
19 
20 01127 0~3077 

21 
22 
23 00112·' 
24 01130 150000 
25 01131 132000 
2& 01132 150004 
27 
28 01133 0~3077 
29 
30 
31 001133 
32 
33 
34 
3, 01134 121000 
36 
37 
38 
39 01135 105240 
40 0113& 110225 
41 
42 01137 063077 
43 
44 
45 001137 
4& 01140 150000 
47 01141 132000 
48 01142 150004 
49 
50 01143 0&3077 
51 
52 
53 001143 
54 
55 
56 
57 01144 121000 
58 
59 
~O 

E20S=.-1 
COM ~.2 
ADC 1.2 
COM i!.2.SZR 
ERROR 
HALT 

ERR # (8)- USED FOR ERROR DICTIONARY 
AC2 SHO NOW=ACI 
THE ADDITION OF COM SHO=-I 
AND RESULT SHO=O ALL SHIFTS UK 
BIT 5 R TO BIT 0 FAILED 

E20&=.-1 ,ER~ # (8)- USED FOR ERROR DICTIONARY 
lACU=175171 ORIGINAL TO 17&777 IN ACI AC2 WAS COM OF ACI 
:PRO~ABILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
:wAS PREVIOUSLY VERIFIED SEE NOT ALU5 INTO NOT SUMo 

MUV 1.0 ,S~T UP NEXT TEST 
SHIFZ R22.b.7.170777.R.177377 

:THIS IS A R SHIFT TEST OF NOT BIT 0 TO NOT BIT 7 
,ASR22: 

MOVOR 0.1 
COMZR 0.2.SNR 
ERROR 
HALT 

E201=.-1 
COM 2.2 
AOC 1.2 
COM 2.2.SZR 
ERROR 
HALT 

:ACO SHO=17b771 COMING INTO TEST 
,AC2 SHD=COM OF 177377 

ERR # (8)- USED FOR ERROR OICTIONARY 
AC2 SHO NOW=ACI 
THE ADDITION OF COM SHO=-I 
AND RESULT SHO=O ALL SHIFTS OK 
BIT & R TO BIT 7 FAILED 

E210=.-1 ,ERR # (8)- USEO FOR ERROR DICTIONARY 
:ACO=17&777 ORIGINAL TO 177377 IN ACI AC2 WAS COM OF ACI 
,PROBABILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
,WAS PREVIOUSLY VERIFIEO SEE,NOT ALU& INTO NOT SUM7 

MOV 1.0 :SEf UP NEXT TEST 
SHIFZ R23.7.8.177377.R.177577 

,THIS IS A R SHIFT TtST OF NOT .IT 7 TO NOT BIT 8 
:ASR23: 

MOVOR 0.1 
COMZR 0.2.SN" 
ERROR 
HALT 

E211=.-1 
COM 2.2 
ADC 1.2 
COM 2.2.SZR 
ERROR 
HALT 

;ACO SHD=177377 COMING INTO TEST 
:AC2 SHO=COM OF 177577 

:ERR # (8)- USED FOR ERROR DICTIONARY 
:AC2 SHO NO~=ACI 
;THE ADDITION OF COM SHO=-1 
,AND RESULT SHO=O ALL SHIFTS OK 
;BIT 7 R TO SIT 8 FAILED 

E212=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
:ACO=177377 ORIGINAL TO 177577 IN ACI AC2 WAS COM OF ACI 
:PROBAaILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
:WAS PREVIOUSLY VERIFIED S~E NOT ALU7 INTO NOT SUM8 

MOV 1.0 :SET UP NEXT TEST 
SHIFZ R24.8.Q.177577.R.1 77077 

,THIS IS A R SHIFT TEST OF NUT BIT 8 TO NOT BIT 9 
:ASR24: 

) 

0040 P~CST 
01 01145 105240 
02 0114& 110225 
03 
04 01147 005077 
OS 
0& 
07 U01147 
08 01150 150000 
09 01151 132000 
10 011~2 150004 
II 
12 01153 0&3077 
13 
14 
15 001153 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
20 
27 
28 
29 
30 
31 
32 
J3 
34 
35 
50 
37 
58 
39 
40 

01154 12HOO 

01155 105240 
01150 110225 

01157 003077 

001157 
01100 150000 
0llb1 132000 
011&2 150004 

01163 Ob3077 

0011b3 

41 011&4 121000 
42 
43 
44 
45 
4& 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5& 
57 
5~ 

01105 105240 
Ollo~ 110225 

01107 0&3077 

0011 &7 
01170 150000 
01171 132000 
01112 150004 

01173 063077 

59 001173 
&0 

) 

MOVO~ 0.1 :ACO 8HO=177577. COMING INTO TEST 
C~MZR 0.2.SNR :AC2 SHO=CUM OF 177&77 
ERROR 
~ALT 

E213=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
COM 2.2 :AC2 SHO NOW=ACI 
AOC 1.2 :THE ADDITION OF COM SHO=-1 
COM 2.2.SZR :ANO RESULT SHO=O ALL SHIFTS OK 
ERROR :BIT 8 R TO BIT 9 FAILED 
HALT 

E214=.-1 ,ERR # (8)- USED FOR ERROR OICTIONARY 
:ACO=177577 ORIGINAL TO 177077 IN ACI AC2 WAS COM OF ACI 
'PRO~ABILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
:WAS PREVIUUSLY VERIFIED SEE NOT ALU8 INTO NOT SUM9 

MOV 1.0 :SET UP NEXT TEST 
SHIFZ R25.9.10.177077.R.177737 

:THIS IS A R SHIFT TEST OF NOT BIT q TO NOT BIT 10 
:ASR2S: 

MOVDR 0.1 
COMZR 0.2.SNR 
ERROR 
HALT 

E215=.-1 
COM 2.2 
AOC 1.2 
COM 2.2.SZR 
ERROR 
HALT 

:ACO SHO=177077 COMING INTO TEST 
;AC2 SHO=COM OF 177737 

,ERR # (8)- USED FOR ERROR DICTIONARY 
,AC2 SHO NOW=ACI 
,THE ADDITION OF COM 5HO=-1 
,AND RESULT SHO=O ALL SHIFTS OK 
:BIT 9 R TO BIT 10 FAILED 

E2Ib=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
ACO=177077 ORIGINAL TO 177737 IN ACI AC2 WAS COM OF ACI 
PRO~ABILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
WAS PREVIOUSLY VERIFIED SEE NOT ALU9 INTO NOT SUMI0 

MOV 1.0 :SET UP NEXT TEST 
SHIFZ R2&.10.11.177737.R.177757 

:THIS IS A R SHIFT TEST OF NOT BIT 10 TO NUT BIT 11 
,ASR2b: 

MOVOR 0.1 
COMZR 0.2.SNR 
ERROR 
HAL T 

E217=.-1 
COM c.2 
AOC 1.2 
COM 2.2.SZR 
ERROR 
HALT 

:ACO 5HO=177737 COMING INTO TEST 
,AC2 SHO=COM OF 177757 

:ERR # (8)- USED FOR ERROR DICTIONARY 
:AC2 SHO NOW=ACI 
,THE ADDITION OF COM SHO=-I 
:ANO RESULT SHD=O ALL SHIFTS OK 
:~IT 10 R TO bIT 11 FAILED 

E2cO=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
,ACO=177137 ORIGINAL TO 177757 IN ACI AC2 WAS COM OF ACI 



0047 PRCST 
01 
02 
0$ 01174 121000 
04 
05 
06 
07 01175 105240 
08 01176 110225 
09 

'10 01177 063077 
II 
12 
13 
14 
15 
16 
17 

001177 
01200 150000 
01201 132000 
01202 150004 

18 01203 063077 
19 
20 
21 
22 
23 
24 

001203 

25 01204 121000 
26 
27 
28 
29 01205 105240 
30 01206 110225 
31 
32 01207 063077 
33 
H 
35 
36 
37 
38 
39 

001207 
01210 150000 
01211 132000 
01212 150004 

40 01213 063077 
41 
42 
43 
44 
45 
46 

001213 

47 01214 121000 
48 
49 
50 
51 01215 
52 01216 
53 
54 01217 
55 
56 
57 
58 
59 
60 

01220 
01221 
01222 

105240 
110225 

063077 

001217 
150000 
132000 
150004 

JPRO~ABILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
:WAS PREVIOUSLY VERIFIEO SEE NOT ALU10 INTO NOT SUM11 

MOV 1,0 :SET UP NEXT ToST 
SHIFZ R27,ll,12,177757,R,177767 

JTHIS IS A R SHIFT TEST OF NOT BIT II TO NOT BIT 12 
:ASR27: 

MOVOR 0,1 
COMZR 0,2,SNR 
ERROR 
HALT 

E221=.-1 
COM 2,2 
AOC 1,2 
COM 2,2,SZR 
ERROR 
HALT 

JACO SHD=177757 COMING INTO TEST 
:AC2 SHD=COM OF 177767 

:ERR ~ (8)- USED FOR ERROR DICTIONARY 
:AC2 SHO NOW=ACI 
:THE ADDITION OF COM SHD=-1 
JAND RESULT SHD=O ALL SHIFTS OK 
:BIT II R TO BIT 12 FAILED 

E222=.-1 :ERR • (8)0 USED FOR ERROR DICTION~RY 
:ACU=177757 ORIGINAL TO 177767 IN ACI AC2 WAS COM OF ACI 
JPRU~A~ILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
:WAS PREVIOUSLY VERIFIED SEE NOT ALUII INTO NOT SUM12 

MOV 1,0 JSET UP NEXT TEST 
SHIFZ R28,12,13,177767,R,177773 

:THIS IS A ~ SHIFT TEST OF NOT BIT 12 TO NOT BIT 13 
:ASR28: 

MDVOR 
COMZR 
ERROR 
HALT 

Or! 
0,2,SNR 

E223=.-1 
COM 2,2 
ADC 1,2 
COM 2,2,SZR 
ERROR 
HALT 

:ACO SHD=177767 COMING INTO TEST 
:AC2 SHD=COM OF 177773 

,ERR' (8)- USED FOR ERROR DICTIONARY 
JAC2 SHD NOW=ACI 
,THE ADDITION OF COM SHO=-I 
JANO RESULT SHD=O ALL SHIFTS UK 
JBIT 12 R TO BIT 13 FAILED 

E224=.-1 :ERR ~ (8)- USEO FOR ERROR OICTIONARY 
JACO=1777&7 ORIGINAL TO 177773 IN ACI AC2 WAS COM OF ACI 
JPROBABILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
JWAS PREVIOUSLY VERIFIEO SEE NOT ALU12 INTU NOT SUM13 

MOV 1,0 :SET UP NEXT TEST 
SHIFZ R29,13,14,177773,R,177775 

;THIS IS A R SHIFT TEST OF NOT BIT 13 TO NOT BIT 14 
:ASR29: 

MOVOR 0,1 ;ACO SHD=177773 COMING INTO TEST 
COMZR 0,2,SNR ,AC2 SHD=COM OF 177775 
ERROR 
HALT 

E22S=.-1 JERR ~ (8)- USED FOR ERROR DICTIONARY 
COM 2,2 JAC2 SHD NOW=ACI 
AOC 1,2 :THE ADDITION OF COM SHD=-1 
COM 2,2,SZR :AND RESULT SHU=O ALL SHIFTS OK 

,~ 

004d PRCST 
01 
02 01223 063077 
03 
04 
05 
06 
07 
O~ 

001223 

09 01224 121000 
10 
11 
12 
13 01225 105240 
14 0122b 110225 
15 
16 0la7 063077 
17 
18 
19 
20 
21 
22 
23 

001227 
01230 150000 
01231 132000 
01232 150004 

24 01233 063077 
25 
26 
27 
28 
29 
30 

001233 

31 01234 121000 
32 

ERROR 
HALT 

;6IT 13 R TO bIT 14 FAILEO 

E226=.-1 :ERR ~ (8)- USEO FOR ERROR OICTIONARY 
,ACO=177773 ORIGINAL TO 177775 IN ACI AC2 WAS COM OF ACI 
:PRUdAdiLITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
;WAS ~REVIOUSLY VERIFIEO SEE NOT ALU13 INTO NOT SUMI4 

MOV 1,0 ,SET UP NEXT TEST 
SHIFZ R30,14,15,177775,R,177776 

,THIS IS A R SHIFT TEST OF NOT BIT 14 TO NOT BIT 15 
,ASR30: 

MOVOR 0,1 
COMZR 0,2,SNR 
ERROR 
HALT 

E227=.-1 
COM 2,2 
ADC 1,2 
COM a,2,SZR 
ERROR 
HALT 

JACO SHD=177775 COMING INTO TEST 
:AC2 SHD=COM OF 177776 

;ERR ~ (8)- USED FOR ERROR DICTIONARY 
JAC2 SHO NOW=ACI 
.THE AOOITION OF COM SHD=-1 
JAND RESULT SHD=O ALL SHIFTS OK 
:BIT 14 R TO BIT 15 FAILEO 

E230=.-1 :ERR # (8)- USED FOR ERROR OICTIONARY 
:ACO=177775 ORIGINAL TO 177776 IN ACI AC2 WAS COM OF ACI 
:PROBABILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
JWAS PREVIOUSLY VERIFIEO SEE NOT ALUI4 INTO NOT SUMI5 

MOV 1,0 :SET UP NEXT TEST 

33 01235 
34 01236 
35 

105240 ASR31: MOVUR 0,1 TEST 177776 TO -1 
ALSO RETEST ABOVE SEQ 

36 01237 
37 
38 
39 
40 01240 
41 
42 01241 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

01242 
01243 
01244 
01245 

53 01246 
54 
55 
56 
57 01247 
58 
59 01250 
60 

,J 

130004 

0&3077 

001237 
101002 

U&3077 

001241 

102000 
IOU140 
100000 
10422a 

063077 

001246 
125003 

U63077 

COM 1,2,SZR 
ERRO.R 
HALT 

E231=.-1 
MOV O,O,SZC 
ERROR 
H~LT 

E232=.-1 

:SETUP SERIES OF LEFT 
AOC 0,0 
COMOL 0,0 
COM 0,0 
COMZR O,I,SZR 
ERROR 
HALT 

E233=.-1 
MOV 1, I, SNC 
ERRO~ 

HALT 

AN R16 TO R30 MAY HAVE LOST 

JERR • (8)- USED FOR ERRUR DICTIONARY 

:CRY SHD=O FROM LAST MOVOR 

:ERR • (8)- USED FOR ERROR DICTIONARY 

SHIFT TESTS SET ACO=177776 
:ACO=-I 
:SHO NOW=-1 

;LEFT SHIFT SETUP FAILED 

:ERR ~ (8)- USED FOR ERROR DICTIONARY 

:LEFT SHIFT SETUP FAILED 

(~ 



) 

0049 pRCST 
01 
02 001250 E234=.-1 :ERR # (8)- USED Fa. ERROR DICTIONARY 

) 

10050 PRCST 
01 
02 
03 
04 
05 012~1 105140 
0& 01252 110125 
07 
08 01253 003077 
09 
10 
11 001253 
12 01254 150000 
13 01255 132000 
14 0125b 150004 
IS 
Ib 01257 0&3077 
17 
18 
19 001257 
20 
21 
22 
23 012&0 121000 
24 
25 
2& 
27 012bl 10~141l 
28 012&2 110125 
29 
30 012b3 0&3077 
31 
32 
33 0012b3 
34 012b4 150000 
35 012b5 132000 
3& 012bb 150004 
37 
38 012&7 Ob3077 
39 
40 
41 0012b7 
42 
43 
44 
45 01270 121000 
4b 
47 
48 
49 01271 105140 
50 01272 110125 
51 
52 01273 Ob3077 
53 
54 
55 001273 
5& 01274 150000 
57 01275 132000 
58 0127b 150004 
59 
bO 01277 0&3077 

:LEFT SHIFT SINGLE 0 BIT TESTS 
SHIFZ Llb,15,14,17777b,L,177775' 

,THIS IS A L SHIFT TEST OF NOT BIT 15 TO NOT &IT 14 
:ASLlb: 

MOVOL 0,1 
COMZL 0,2,SN~ 
ERRUR 
HALT 

,ACO SHO=17777b COMING INTO TEST 
:AC2 SHO=COM OF 177775 

) 

E23S=.-1 
COM 2,2 
ADC 1,2 

,ERR # (8)- USED FOR ERROR DICTIONARY 
:AC2 SHD NOW=ACI 

COM 2,2,SZR 
ERROR 
HALT 

:THE ADDITION OF COM SHO=-I 
,AND RESULT SHO=O ALL SHIFTS UK 
:BIT 15 L TO BIT 14 FAILED 

E23&=.-1 :ERR # (B)- USED FOR ERkOR DICTIONARY 
,ACO=17777& ORIGINAL TO 177775 IN ACI AC2 WAS COM OF ACI 
;PRDHA6ILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
'WAS PREVIOUSLY VERIFIED SEE NOT ALUI5 INTO NOT SUMI4 

MOV 1,0 ,SET UP NEXT TEST 
SHIFZ LI7,14,13,177775,L,177773 

,THIS IS A L SHIFT T~ST OF NOT BIT 14 TO NOT BIT 13 
:ASLI7: 

MOVOL 0,1 
COMZL 0,2,SNR 
ERROR 
HALT 

E237=.-1 
COM 2,2 
ADC 1,2 
COM c,2,SZR 
ERROR 
HALT 

:ACO SHO=177775 COMING INTO TEST 
,AC2 SHD=COM OF 177773 

,ERR # (B)- USED FOR ERROR DICTIONARY 
,AC2 SHD NDW-ACI 
:THE ADDITION OF COM SHD=-I 
,ANO RESULT SHD=O ALL SHIFTS OK 
,8IT 14 L TO BIT 13 FAILED 

E240=.-1 ;ERR # (8)- USED FOR ERROR DICTIONARY 
,ACO-17717S ORIGINAL TO 177773 IN ACI AC2 WAS COM OF ACI 
IPRD~ABILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
'WAS PREVIOUSLY VERIFIED SEE NOT ALUI4 INTO NOT SUMI3 

MOV 1,0 ,SET UP NEXT TEST 
SHIFZ L18, 13, 12, 171713,L, 1717&7 

,THIS IS A L SHIFT TEST OF NOT BIT 13 TO NOT bIT 12 
,ASLlB: 

MOVOL 0,1 
COMZL 0,2,SNR 
ERROR 
HALT 

E241=.-1 
COM 2,2 
ADC 1,2 
COM 2,2,SZR 
E~~OR 

HALT 

:ACO SHO=177773 COMING INTO TEST 
IACa SHO=COM OF 1777b7 

,ERR # (8)- USED FOR ERRO~ UICTIONARY 
,AC2 SHD NOW=ACI 
;THE ADDITION OF COM SHO=-I 
:AND RESULT SHO=O ALL SHIFTS OK 
:BIT 13 L TO BIT 12 FAILED 



0051 PRCST 
01 
02 
03 001277 
04 
05 
0& 
07 01300 121000 
08 
09 

·10 
II 01301 105140 
12 01302 110125 
13 
14 01303 0&3077 
15 
1& 
17 001303 
18 01304 150000 
19 01305 132000 
20 0130& 150004 
21 
22 01307 0&3077 
23 
24 
25 001307 
2& 
27 
28 
29 01310 121000 
30 
31 
32 
33 01311 105100 
34 01312 110125 
35 
3& 01313 0&3077 
37 
38 
39 001313 
.0 0131. 150000 
41 01315 132000 
42 0131& 15000. 
.3 
44 01317 003077 
45 
4& 
47 001317 
.8 
49 
50 
51 01320 121000 
52 
53 
54 
55 01321 105140 
5& 01322 110125 
57 
58 01323 0&3077 
59 
&0 

E2.2=.-1 :ERR # (8)- USED FOR ERkOR DICTIONARY 
:ACO=177773 ORIGINAL TO 1777&7 IN ACI AC2 WAS COM OF ACI 
:PRObABIliTY OF SHIFT FAILURE TO AC2 IS lOW AS ONES SHIFT 
,WAS PREVIOUSLY VERIFIED SEE NOT AlUI3 INTO NUT SUMI2 

MOV 1,0 :SET UP NEXT TEST 
SHIFZ l19,12,II,1777&7,l,177757 

:THIS IS A l SHIFT TEST OF NOT BIT 12 TO NOT BIT II 
,ASlI9: 

MOVOl 0,1 
COMZl O,2,SNR 
ERROR 
HALT 

E243=.-1 
COM 2,2 
ADC 1,2 
COM 2,2,SZR 
ERROR 
HALT 

:ACO SHO=1777&7 COMING INTO TEST 
:AC2 SHO=COM OF 177757 

,ERR. (8)- USED FOR ERROR DICTIONARY 
,AC2 SHO NOW=ACI 
,THE ADDITION OF COM SHO=-1 
:AND RESULT SHD=O All SHIFTS OK 
:BIT 12 l TO BIT II FAILED 

E2 •• =.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
,ACO=177707 ORIGINAL TO 177757 IN ACI AC2 WAS COM OF ACI 
:PRD~ABllITY OF SHIFT FAILURE TO AC2 IS lOW AS ONES SHIFT 
:WAS PREVIOUSLY VERIFIED SEE NOT AlUI2 INTO NOT SUMII 

~OV 1,0 :SET UP NEXT TEST 
SHIFZ l20,11,IO,I77757,l,177737 

'THI~ IS A l SHIFT TEST OF NOT BIT II TO NOT BIT 10 
:ASl20: 

MOVDl O.t 
COMZl O,2,SNR 
ERROR 
HALT 

E245=.-1 
COM 2,2 
ADC 1,2 
COM 2,2,SZR 
ERROR 
HALT 

:ACO SHD=177757 COMING INTO TEST 
:AC2 SHD=COM OF 177737 

,ERR. (8)· USED FOR ERROR DICTIONARY 
,AC2 SHU NOW=ACI 
,THE ADDITION OF COM SHO=-I 
,AND RESULT SHD=O All SHIFTS OK 
,BIT II l TO BIT 10 FAILED 

E24&=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
IACO=177757 ORIGINAL TO 177737 IN ACI AC2 WAS COM OF ACI 
IPROBABIlITY OF SHIFT FAILURE TO AC2 IS lOW AS ONES SHIFT 
:wAS PREVIOUSLY VERIFIED SEE NOT AlUll INTO NOT SUMIO 

MOV 1,0 ,SET UP NEXT TEST 
SHIFZ l21,IO,09,177737,l,177&77 

,THIS IS A l SHIFT TEST OF NOT BIT 10 TO NOT SIT 09 
:ASl21: 

MOVOI. 0,1 
COMZl O,2,SNR 
ERROR 
HALT 

,ACO SHD=177737 COMING INTO TEST 
,AC2 SHD=COM OF 177&77 

(~ 

0052 
01 

PRCST 
001323 
150000 
132000 
150004 

02 01324 
03 013e5 
04 01326 
05 
o. 01327 063077 
07 
08 
09 001327 
10 
II 
12 
13 01330 121000 
14 
IS 
Ib 
17 01331 105140 
18 01332 110125 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

01333 06307] 

001333 
01334 150000 
01335 132000 
0133& 150004 

01337 063077 

001337 

01340 121000 

01341 105140 
01342 110125 

01343 0&3077 

45 001343 
4& 01344 150000 
47 01345 132000 
48 01346 150004 
49 
SO 01347 0&3077 
51 
52 
53 001347 
54 
55 
56 
57 01350 121000 
58 
59 
60 

(~ 

E?47=.-1 
CUM 2,2 
ADC 1,2 

:ERR • (8)- USED FOR ERROR DICTIONARY 
:AC2 SHO NOW=ACI 

COM 2,~,SZR 
ER~OR 

HALT 

:THE ADDITION OF COM SHD=-1 
:AND RESULT SHD=O All SHIFTS OK 
,BIT 10 l TO BIT 09 FAILED 

E250=.~1 :ERR • (8)- USED FOR ERRUR DICTIONARY 
:ACO=177737 ORIGINAL TO 177&77 IN ACI AC2 WAS COM OF ACI 
:PRO~ABIliTY OF SHIFT FAILURE TO AC2 IS lOW AS ONES SHIFT 
'WAS PREVIOUSLY VERIFIED SEE NOT AlUIO INTO NOT SUM09 

MOV 1,0 ,SET UP NEXT TEST 
SHIFZ l22,09,08,077077,l,I77577 

:THIS IS A l SHIFT TEST OF NOT BIT 09 TO NOT BIT OB 
:ASl22: 

MOVDl 0,1 
COMZl O,2,SNR 
ERROR 
HALT 

:ACO SHO=077&77 COMING INTO TEST 
,AC2 SHD=COM OF 177577 

E251=.-1 
COM 2,2 
AOC 1,2 

:ERR ~ (8)- USED FOR ERROR DICTIONARY 
IAC2 SHD NOW=ACI 

COM 2,2,SZR 
ERROR 
HALT 

,THE ADDITION OF COM SHD=.I 
:AND RESULT SHD=O All SHIFTS OK 
:eIT 09 l TO BIT 08 FAILED 

E252=.-1 ,ERR. (B)- USED FOR ERROR DICTIONARY 
:ACO=077077 ORIGINAL TO 177577 IN ACI AC2 WAS COM OF ACI 
,PROBABILITY OF SHIFT FAILURE TO AC2 IS lOW AS ONES SHIFT 
:WAS PREVIOUSLY VERIFIED SEE NOT AlU09 INTO NOT SUM08 

MOV 1,0 :SET UP NEXT TEST 
SHIFZ l23,OB,07,I77577,l,I77377 

:THIS IS A l SHIFT TEST OF NOT BIT 08 TO NOT BIT 07 
:ASl23' 

MOVOl 0,1 
COMZl O,2,SNR 
ERROR 
HALT 

:ACO SHD=177577 COMING INTO TEST 
:AC2 SHD=COM OF 177377 

E253=.-1 
COM 2,2 
AOC 1,2 

:ERR • (8)- USED FOR ERROR DICTIONARY 
IAC2 SHD NOW=ACI 

COM 2,2,SZR 
ERROR 
HALT 

:THE ADDITION OF CUM SHD=-I 
,AND RESULT SHD=O All SHIFTS UK 
:BIT 08 l TO BIT 07 FAILED 

E254=.-1 ,ERR. (81- USED FOR ERROR DICTIONARY 
IACO=177577 ORIGINAL TO 177377 IN ACI AC2 WAS COM OF ACI 
:PRUBABIliTY OF SHIFT FAILURE TO AC2 IS lOW AS ONES SHIFT 
:WAS PREVIOUSLY VERIFIED SEE NOT AlU08 INTO NOT SUM07 

MOV 1,0 :SET UP NEXT TEST 
SHIFZ l24,07,Ob,I77377,l,I76777 

:THIS IS A l SHIFT TEST OF NOT BIT 07 TO NOT BIT 0& 
:ASl24: 

(,~ 



) 

0053 PRCST 
01 01351 10514U 
02 01352 110125 
03 
04 01353 063017 
05 
06 
07 
08 
09 

'10 
II 

01354 
01355 
0135& 

001353 
150000 
132000 
150004 

12 01357 063077 
13 
14 
15 
1& 
17 
18 

001351 

19 013&0 121000 
20 
21 
22 
23 013&1 III~H40 
24 01362 110125 
25 
2& 013&3 063077 
21 
28 
29 
30 
31 
32 
33 

001363 
013&4 150000 
01365 132000 
013&6 150004 

34 01367 0&3077 
35 
3& 
37 
38 
39 
40 

0013&7 

41 01310 121000 
42 
43 
44 
45 01311 105140 
4& 01312 110125 
41 
48 01373 0&3077 
49 
50 
51 
52 
53 
54 
55 

01314 
01315 
0137& 

001373 
15000U 
132000 
150004 

5& 01377 0&3017 
57 
58 
59 
&0 

001377 

MOVO~ 0,1 
COMZ~ O,2,SNR 
ERROR 
HALT 

E255=.-1 
COM 2,2 
~UC 1,2 
cor~ ~,2,SZR 
ERROR 
HA~T 

,ACO HHO=177377 COMING INTO TEST 
IAC2 SHD=CDM OF 11&777 

rERR # (8)- USED FOR ERROR OICTIONARY 
,AC2 SHO NOW=ACI 
,THE ADDITION OF COM SHD=-I 
,AND RESU~T SHD=O A~~ SHIFTS O~ 
ISIT 07 ~ TO BIT 0& FAI~ED 

E25&=.-1 rERR * (8)- USED FOR ERROR DICTIONARY 
,ACU=171377 ORIGINA~ TO 176717 IN ACI AC2 WAS COM OF ACI 
,PR08A81~ITY OF SHIFT FAI~URE TO AC2 IS ~OW AS ONES SHIFT 
rWAS PREVIOUS~Y VERIFIED SEE NOT A~U01 INTO NOT SUMO& 

MOV 1,0 rSET UP NEXT TEST 
SHIFZ ~25,0&,05,17&777,~,175177 

rTHIS IS A ~ SHIFT TEST OF NOT BIT 0& TO NOT BIT 05 
,AS~25: 

MOVO~ 0,1 
cor~z~ 0,2, SNN 
~RROR 

HALT 

E251=.-1 
COM 2,2 
AOC 1,2 
COM 2,2,SZR 
ERROR 
HA~T 

:ACO SHD=17&777 CO~ING INTO TEST 
IAC2 SHD=COM OF 175777 

,ERR' (8)- USED FOR ERROR DICTIONARY 
,AC2 SHD NOW=ACI 
rTHE ADDITION OF COM SHD=-I 
lAND RESU~T SHD=O AL~ SHIFTS OK 
IBIT 06 L TO 8IT 05 FAILED 

E2&0=.-1 rERR * (8)- USED FOR ERROR DICTIONARY 
'ACU=17&777 ORIGINAL TO 175777 IN ACI AC2 WAS COM OF ACI 
,PROBA8ILITY OF SHIFT FAI~URE TO AC2 IS LOW AS ONES SHIFT 
,WAS PREVIOUS~Y VERIFIED SEE NOT ALUO& INTO NOT SUMU5 

MDV 1,0 ISET UP NEXT TEST 
SHIFZ L26,05,04,115777,~,173777 

,THIS IS A L SHIFT TEST OF NOT BIT 05 TO NOT BIT 04 
,ASL2&: 

MOVOL O,! 
COMZL 0,2,SNR 
ERROR 
HALT 

E2&1=.-1 
COM 2,2 
AOC 1,2 
COM 2,2,SZR 
ERROR 
HALT 

:ACO SHD=115777 COMING INTO TEST 
IAC2 SHD=COM OF 173177 

,ENR # (8)- USED FOR ERROR DICTIONARY 
IAC2 SHD NOW=ACI 
,THE ADDITION OF COM SHD=-I 
lAND RESULT SHD=O ALL SHIFTS OK 
:BIT 05 L TO BIT 04 FAILED 

E2b2=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 
:ACO-175771 ORIGINA~ TO 173771 IN ACI AC2 WAS COM OF ACI 

) 

0054 PRCST 
01 
02 
03 01400 121UUO 
04 
05 
0& 
07 01401 lU5140 
08 01402 110125 
09 
10 01403 0&3011 
11 
12 
13 
14 
15 
1& 
17 

001403 
01404 150000 
01405 132000 
0140&,150004 

18 01407 063077 
19 
20 
21 
22 
23 
24 

001407 

25 01410 121000 
26 
27 
28 
2'1 01411 105140 
30 01412 110125 
31 
32 01413 0&3011 
33 
34 
35 
3& 
31 
38 
39 

01414 
01415 
0141& 

001413 
150000 
132000 
150004 

40 01417 ,U63077 
41 
42 
43 
44 
45 
4& 

001411 

41 01420 121000 
48 
49 
50 
51 01421 105140 
52 01422 110125 
53 
54 01423 063077 
55 
5& 
57 
58 
59 
60 

01424 
01425 
0142& 

001423 
15000U 
132000 
150004 

) 

rPROHA6ILITY OF SHIFT FAILURE TO AC2 IS LOw AS ONES SHIFT 
,WAS PREVIUUSLY VERIFIED SEE NOT ALU05 INTO NOT SUM04 

MOV 1,0 :S~T UP ~EXT TEST 
SHIFZ ~27,04,03,173777,L,I&7177 

ITHIS IS A L SHIFT TEST OF NOT 8IT 04 TO NOT BIT 03 
IASLc7: 

MOVO~ 0,1 
COMZ~ O,2,~NR 
ERROH 
HALT 

E263=.-1 
COM 2,2 
ADC 1,2 
CUM a,2,SZR 
ERROR 
HALT 

JACO SHO=173771 COMING INTO TEST 
,AC2 SHD=COM OF 1&1171 

,ERR * (8)- USED FOR ERROR UICTIONARY 
rAC2 SHU NOW=ACI 
:THE ADDITION OF COM SHD=-I 
:AND RESULT SHD=O ALL SHIFTS OK 
:81T 04 L TO BIT 03 FAILED 

E2&4=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
:ACO=173177 ORIGINAL TO 167777 IN ACI AC2 WAS COM OF ACI 
:PRO~ABILITY OF SHIFT FAILURE TO AC2 IS LOw AS ONES SHIFT 
'WAS PREVIOUSLY VERIFIED SEE NOT ALU04 INTO NOT SUM03 

MDV 1,0 ,SET UP NEXT lEST 
SHIFZ L28,03,02,1&7777,L,157777 

,THIS IS A L SHIFT TEST OF NOT 8IT 03 TO NOT BIT 02 
:ASL28: 

MOVOL 0,1 
COMZ~ 0,2,SNR 
ERROR 
HALT 

E2&5=.-1 
COM 2,2 
AOC 1,2 
COM 2,2,SZR 
ERROR 
HA~T 

:ACO SHD=167777 COMING INTO TEST 
,AC2 SHD=COM OF 157777 

:ERR # (8)- USEO FOR ERROR DICTIONARY 
,AC2 SHD NOW=ACI 
,THE ADDITION OF COM SHD=-I 
,ANO HESU~T SHO=O ALL SHIFTS OK 
.8IT 03 ~ TO 8IT 02 FAILED 

E2&&=.-1 :ERR # (8)- USED FOR ERROR OICTIONARY 
,ACO=I&7777 ORIGINAL TO 157177 IN ACI AC2 wAS COM OF ACI 
IPRO~ABI~ITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
,WAS PREVIOUSLY VERIFIED SEE NOT ALU03 INTO NOT SUM02 

MOV 1,0 ,SET UP NEXT TEST 
SHIFZ L29,02,01,157771,L,137777 

,THIS IS A L SHIFT TEST OF NOT BIT 02 TO NOT BIT 01 
:ASL29: 

MOVOL 0,1 
COMZL 0,2,SNR 
ERROR 
HALT 

E2&7=.-1 
COM 2,2 
ADC 1,2 
COM 2,2,SZR 

,ACO SHD=157777 COMING INTO TEST 
,AC2 SHO=COM OF 131777 

:ERR # (8)- USED FOR ERROR DICTIONARY 
:AC2 SHD NOW=ACI 
,THE ADDITION OF COM SHD=-I 
,AND RESULT SHD=O ALL SHIFTS OK 



0055 PRCST 
01 
02 01427 0&3077 
03 
04 
05 001427 
0& 
07 
oe 
09 01430 121000 
10 
11 
12 
13 01431 105140 
14 01432 110125 
IS 
1& 01433 0113077 
17 
16 
19 001433 
20 01434 150000 
21 01435 132000 
22 014311 150004 
23 
24 01437 0&3077 
25 
2& 
27 001437 
26 
29 
30 
31 01440 121000 
32 
33 01441 105140 
34 01442 130004 
35 
3& 01443 0&3077 
37 
38 
39 001443 
40 01444 151002 
41 
42 01445 0113077 
43 
44 
45 001445 
4& 
47 
46 

(~ 

ERROR 
HALT 

,BIT 02 L TO BIT 01 FAILED 

E27U=.-1 ,ERR. (8)- USED FOR ER~OR DICTIONARY 
IACU=157771 URIGINAL TO 137177 IN ACI AC2 WAS COM OF ACl 
IPROBABILITY OF SHIFT FAILURE TO AC2 IS LOW AS ONES SHIFT 
IwAS PREVIUUSLY VERIFIED SEE NUT ALU02 INTO NOT SUMOI 

MOV 1,0 ,SET UP NEXT TEST 
SHIFl L30,Ol,OO,I37177,L,077171 

ITHIS IS A L SHIFT TEST OF NOT BIT 01 TO NOT BIT 00 
IASL30: 

MOIIOL 0.1 
COMlL o,a,SNR 
ERROR 
HALT 

E271=.-1 
COM 2,2 
AOC 1,2 
COM 2,2,SlR 
ERROR 
HALT 

IACO SHD=137777 COMING INTO TEST 
IAC2 SHD=COM OF 077777 

IER~ # (8)- USED FOR ERROR OICTIONA~Y 
IAC2 SHD NOW=ACI 
,THE ADDITION OF COM SHD=-I 
lAND RESULT SHD=O ALL SHIFTS OK 
IBIT 01 L TO BIT 00 FAILED 

E272=.-1 ,ERR' (B)- USED FOR ERROR DICTIONARY 
,ACU=137777 O~IGINAL TO 077777 IN ACI AC2 WAS COM OF ACI 
,PRObABILITY OF SHIFT FAILURE TO AC2 IS LO~ AS ONES SHIFT 
'WAS PREVIOUSLY VERIFIED SEE NOT ALUOI INTO NOT SUMOO 

MOV 1,0 ISET UP NEXT TEST 
,IF ACO DOES NOT=077717 HERE SOME LI& TO L30 FAILED 

ASL311 MOIIOL 0,1 ISHO RESULT IN ACI=-I 
COM 1,2,SlR ,TEST FOR AC2 RESULT=O 
ERROR ,COULD HAVE FAILED LI& TO L30 
HALT 

E273=.-1 
MOV 2,2,SZC 
ERROR 
HALT 

E274=.-1 

,ERR' (6)- USED FOR ERROR UICTIONARY 
ICRY SHD'O FROM ijIT 0 
,BIT 0 TO CRY FAILED 

,ERR. (8)- USED FOR ERROR DICTIONARY 

1005& PRCST 
01 
02 
03 
04 
05 
0& 
07 
08 
09 
10 
II 
12 
\3 
14 
15 
1& 
17 
18 
19 
20 

ISIN~LE 8IT ADD WITHOUT CARRY TESTS 
lOEFINE MACRO ENCUMPASSING SOURCE OR DEST=NON l~RO 

.MACRO ADOTI 
,TEST ADO INSTRUCTION NO CARRY WHEN "I IS NON 
1"2 IS EYUAL TO O-RESULT SHO BE SA~E AS MOVE 
IACU=",3 COMING INTO THE TEST 

nRO 

~ANC"'7: 

IAC2 
~ 

MOV 0,"4 
AOC "5,"5 
COM "5,"5 
ADO 1,2 
MOV 2,3 
ADC 0,3 
COM 3,3,SZR 
ERROR 
l'IuVZL 0,0 

SHO="3 AS A 

,SH UP "I AC"4 

ISET AC"s "2=0 
,PERFORM ADO ~ITH NO CARRIES 
,THE "I AC WAS NON ZERO 
,AC3 SHO Nuw=-t 
IWITH COM=O 
,ADO wITHOUT CARRY FAILED 
ISET UP NEXT TEST 

RESULT OF ABOVE TEST 

21 
22 
23 
24 
25 

HEST 
014411 102000 ANCUO' 
01447 100000 

ADD OF ALL 
AOC U, 0 
COM 0,0 

O·S TO GENERATE NO CARRIES 

.SETS ACO=O 
014.0 103004 

2& 01451 0&3077 
27 
28 
29 001451 
30 01452 101002 
31 
32 01453 0&3077 
33 
34 
35 
3& 
37 

001453 

B 01454 102000 
39 01455 100145 
40 
41 U14511 0&3077 
42 
43 
44 

o 

001456 

,SET 

ADD O,O,SlR 
ERRO~ 
HALT 

E275=.-1 
MOV o,o,SZC 
ERROR 
HALT 

E27&=.-1 

IRESULT OF ADD SHO STILL=O 
IADO 0+0 GENERATED A CARRY 

,ERR # (8)- USED FOR ERROR DICTIONARY 
IABOVE ADD SHD LVE CRY=O 
.INTO CRY SEE CARRY OUT 

IERk # (8)- USED FOR ERROR DICTIONARY 

UP ACO TO=+I FOR FIRST TEST 
AOC 0,0 
COMOL O,O.SNR 
ERROR 
HALT 

E277=.-1 

,SETUP FAILED 

.ERR * (8)- USED FOR ERROR DICTIONARY 

\~ 



) 

10057 PRCST 
01 
02 
03 
04 
05 
0& 
07 
08 
09 
'10 
II 
12 
13 
14 

01457 
014&0 
01461 
01462 
014&3 
01464 
01465 

105000 
152000 
150000 
133000 
155000 
11&000 
174004 

IS 01466 063077 
16 
17 
18 0014&& 
19 01467 101120 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 

01470 
01471 
01472 
01473 
01474 
01475 
0147& 

105000 
152000 
150000 
133000 
155000 
II &000 
174004 

34 01477 0&3077 
35 
3& 
37 001477 
38 01500 101120 
39 
40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 
50 
51 
52 

01501 
01502 
01503 
01504 
01505 
01506 
01507 

105000 
152000 
150000 
133000 
155000 
11 &000 
174004 

53 01510 0&3077 
54 
55 
5& 001510 
57 01,11 101120 
58 
59 
&0 

ADDTI SRC,OEST,I,I,2,Z,01 
TEST ADD INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 
DEST IS EQUAL ~O O-RESULT SHD BE SAME AS MOVE 
ACO=I COMING INTO THE TEST 

:ANCOI' 
MOV 0.1 ,SET UP SRC ACI 
ADC 2,2 
COM 2,2 :SET 
ADD 1,2 
MOV 2,3 
ADC 0,3 
COM ,1,,!,SZR 
ER~OR 
HALT 

AC2 OEST=O 
,pE~FORM ADO WITH NO CARRIES 
:THE SRC AC WAS NON ZERO 
:AC3 SHO NUW=-I 
:WITH COM=O 
,ADD WITHOUT CARRY FAILED 

E300=.-1 ,ERR # (8)- USED FOR ERRO~ OICTIONA~Y 
MOVlL 0,0 ,SET UP NEXT TEST 

,AC2 SHO=I AS A RESULT OF ABOVE TEST 
ADOTI SRC,DEST,2,1,2,Z,02 

,TEST ADD INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 
,OEST IS EQUAL TO O-RESULT SHO BE SAME AS MOVE 
:ACO=2 COMING INTO THE TEST 

,ANC02: 
MOV 0,1 ,SET UP S~C ACI 
AOC 2,2 
COM 2,2 ,SET 
ADD 1,2 
MDV 2,3 
ADC 0,3 
COM 3,3,SZR 
ERROR 
HALT 

AC2 DEST=O 
:PERFORM ADD WITH NO CAR~IES 
:THE SRC AC WAS NON ZERO 
:AC3 SHO NOW=-I 
,wITH COM=O 
:ADD WITHOUT CARRY FAILED 

E301=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
MOVZL 0,0 ,SET UP NEXT TEST 

,AC2 SHD=2 AS A RESULT OF ABOVE TEST 
ADDTI SRC,DEST,4,1,2,Z,03 

,TEST ADD INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 
:OEST IS EQUAL TO O-RESULT SHO BE SAME AS ~DVE 
:ACO=4 COMING INTO THE TEST 

,ANC03' 
MOV 0,1 ,SET UP SRC ACI 
ADC 2,2 
COM 2,2 ,SET 
ADD 1,2 
MOV 2d 
ADC 0,3 
COM 3,],SZR 
ERROR 
HALT 

AC2 DEST=O 
:PERFORM ADO wITH NO CAR~IES 
:THE SRC AC WAS NON ZERO 
,AC] SHD NOW=-I 
:WITH COM=O 
,ADD ~ITHOUT CARRY FAILED 

E302=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
MOVZL 0,0 :SET UP NEXT TEST 

IAC2 SHD:4 AS A RESULT OF ABOVE TEST 
~DDTI SRC,DEST,10,1,2,Z,04 

:TEST ADD INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 

) 

0058 PRCST 
01 
02 
03 
O~ 

05 
0& 
07 
08 
09 
10 
II 

01512 
01513 
01514 
01515 
0151. 
01517 
015~0 

105000 
152000 
150000 
133000 
155000 
11&000 
174004 

12 01521 0&3077 
13 
I" 
IS 001521 
1& 01522 1011~0 

17 
16 
19 
20 
21 
22 
23 
2. 
25 
2& 
27 
28 
29 
30 

01523 
01524 
01525 
0152& 
01527 
01530 
01531 

105000 
152000 
150000 
133000 
155000 
11&000 
174004 

31 01532 063077 
32 
33 
34 001532 
35 01533 101120 
31> 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 

01534 
01535 
01536 
01537 
01540 
01541 
01542 

105000 
152000 
150000 
133000 
155000 
11&000 
174004 

50 01543 0&3071 
51 
52 
53 001543 
54 01544 101120 
55 
5& 
57 
58 
59 
00 

,OEST IS EQUAL TO O-RESULT SHO BE SAME AS MOVE 
:ACO=IO COMING INTO THE TEST 

,ANCU4' 
MOV 0,1 IS~T uP SRC ACI 
ADC 2,2 
COM 2,2 :SET 
ADD 1,2 
MOV 2d 
ADC 0':; 
COM 3,,!,SZR 
ERRO~ 
HALT 

AC2 DEST=O 
,PERFOR~ AOD ~ITH NO CARRIES 
,THE SRC AC WAS NON ZERO 
,AC3 SHD NOW:-I 
:WITH COM:O 
,ADD WITHOUT CARRY FAILED 

) 

E303=.-1 ,ERR # (8)- USED FOR ERRO~ DICTIONARY 
MOVZL 0,0 :SET UP NEXT TEST 

,AC2 5HO=10 AS A RESULT OF ABOVE TEST 
AODTI SRC,DEST,20,1,2,Z,05 

:TEST ADO INSTRUCTION NO CARRY WHEN SRC IS NUN ZERO 
:DEST IS EQUAL TO O-RESULT SHD BE SAME AS MOVE 
:ACO=20 COMING INTO THE TEST 

,ANC05' 
MOV 0,1 :SET UP SRC ACI 
ADC 2,2 
CUM 2,2 ,SET 
ADD 1,2 
MOV 2,3 
ADC 0,3 
COM 3,3,SZR 
ERROR 
HALT 

AC2 DEST:O 
,PERFORM ADO WITH NO CAR.IES 
:THE SRC AC WAS NON ZERO 
:AC3 SHD NOW=-1 
:WITH COI'1=O 
,ADD wITHOUT CARRY FAILED 

E304=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
MOVZL 0,0 :SET UP NEXT TEST 

,AC2 SHO=20 AS A RESULT OF ABOVE TEST 
ADOTI SRC,OEST,40,1,2,Z,0& 

:TEST ADD INSTRUCTION NO CARRY WHEN SRC IS NUN ZERO 
:OEST IS EQUAL TO O-RESULT SHD BE SAME AS MOVE 
:ACO=40 COMING INTO THE TEST 

IANC06: 
MOV 0,1 ,SET UP SRC ACI 
ADC 2,2 
COM 2,2 ,SET 
ADO 1,2 
MOV 2,3 
AOC 0':; 
COM 3,3,SZR 
ERROR 
HALT 

AC2 DEST=O 
,PERFORM ADD WITH Nu CARRIES 
,THE SRC AC WAS NUN ZERO 
:AC3 SHU NOW=-I 
:wITH COM=O 
,ADD WITHOUT CA~RY FAILEO 

E305=.-1 :ERR # (8l- USED FOR ERROR DICTIONARY 
MOVZL 0,0 :SET UP NEXT TEST 

:AC2 SHD=40 AS A RESULT OF ABOVE TEST 
AOOTI SRC,DEST,100,1,2,Z,07 

:TEST ADD INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 
:DEST IS EQUAL TO O-RESULT SHO BE SAME ~S MOVE 
:ACO=IOO COMING INTO THE TEST 

:ANC07' 



005q PRCST 
01 015~5 10~000 
02 0154& 152000 
03 01547 150000 
04 01550 133000 
05 01551 155000 
0& 01~52 11&000 
07 015~3 174004 
08 
Oq 01554 0&3077 
10 
II 
12 001554 
13 01555 101120 
14 
15 
1& 
17 
18 
lq 
20 
21 
22 
23 
24 
25 
2& 
27 

Vl~Sb 
01557 
0151>0 
01561 
01562 
01563 
01564 

105000 
152000 
150000 
133000 
155000 
116000 
lH004 

28 01565 0&3077 
29 
30 
31 0015&5 
32.015&& lQ1120 
33 
34 
35 
3& 
37 
38 
3q 
40 
41 
4a 
43 
44 
45 
4& 

01567 
01570 
01571 
01572 
01573 
01574 
01575 

105000 
152000 
150000 
133000 
155000 
116000 
174004 

47 01576 0&3077 
48 
4q 
50 00157& 
51 01577 101120 
52 . 
53 
54 
55 
56 
57 
58 
5q 
&0 

01600 IQ5000 
01601 152000 
01602 150000 

MOV 0.1 :SET UP SRC ACI 
AOC 2.a 
COM 2.2 :SET 
ADD 1.2 
MOV 2.3 
AOC 0.3 
COM 3.3.SZR 
ERROR 
HALT 

AC2 DEST=O 
,PERFORM ADD WITH NO CARRIES 
,THE SRC AC WAS NON ZERO 
,AC3 SHD NOW=-I 
,WITH COM=O 
,ADO WITHOUT CARRY FAILED 

E30b=.-1 ,ERR ~ (8i- USED FOR ERROR DICTIONARY 
MOVZL 0.0 ,SET UP NEXT TEST 

'AC2 SHD=IOO AS A RESULT OF ABOVE TEST 
AOOTI SRC.OEST.200.1.2.Z.08 

,TEST ADO INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 
,OEST IS EQUAL TO O-RESULT SHO SE SA~E AS ~OVE 
,ACO=200 CUMING INTO THE TEST 

:ANC08' 
MUV 0.1 ,SET UP SRC ACI 
AUC 2.2 
COM 2.2 ,SET 
AOO 1.2 
MOV 2.3 
AOC 0.3 
CUM 3.3.SZR 
ERROR 
HAL T 

AC2 OEST=O 
:PERFORM ADO WITH NO CARRIES 
,THE SRC AC WAS NON ZERO 
:AC3 SHD NOW=-I 
,wITH COM=O 
,ADO WITHOUT CARRY FAILED 

E307=.-1 ,ERR. (8)- USED FOR ERROR OICTIONARY 
MOVZL 0.0 ,SET UP NEXT TEST 

,AC2 SHO=200 AS A RESULT OF ABOVE TEST 
AOOTI SRC.OEST.400.1.2.Z.0q 

,TEST ADD INSTRUCTION NO ~ARRY WHEN SRC IS NON ZERO 
,OEST IS EQUAL TO O-RESULT SHO BE SAME AS MOVE 
,ACO=400 CUMING INTO THE TEST 

'ANCO~' 
MOV 0.1 ,SET UP SRC ACI 
AOC 2.2 
COM 2.2 :SET 
ADD 1.2 
MOV 2.3 
AOC 0.3 
COM 3.3.SZR 
ERROR 
HALT 

AC2 OEST=O 
:PERFORM ADD WITH NO CARRIES 
,THE SRC AC WAS NON ZERO 
,AC3 SHO NOW=-I 
,WITH COM=O 
IAOO WITHOUT tARRY FAILED 

E310=.-1 IERR • (H)- USEO FOR ERROR DICTIONARY 
MOVZL 0.0 ,SET UP NEXT TEST 

:AC2 SHO=400 AS A RESULT OF ABOVE TEST 
AODTI SRC.DEST.IOOO.I.2.Z.10 

,TEST ADD INSTRUCTION NO CARRY wHEN SRC IS NON ZERO 
'OEST IS EQUAL TO O-RESULT SHO BE SAME AS MOVE 
IACO=IOOO COMING INTO THE TEST 

,ANCIO' 
MOV U.I ,SET UP SRt ACI 
ADC 2.2 
COM 2.2 ,SET AC2 OEST=O 

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

OObO P~CST 
01 01b03 133000 
02 01&114 155000 
03 0lb05 11&000 
04 u160& 174004 
05 
Ob 01&07 063077 
07 
08 
Oq 001&07 
10 OlblO 101120 
II 
12 
13 
14 
15 
1& 
17 
18 
lq 
20 
21 
22 
23 
24 

01&11 
01&12 
01613 
0lbl4 
01615 
Olb1& 
01617 

105000 
152000 
150000 
133000 
155000 
1160UO 
174004 

25 01620 061077 
26 
21 
28 001b~0 
2q 01b21 101120 
30 
II 
32 
33 
34 
35 
3& 
37 
38 
H 
40 
41 
42 
43 

0lb22 
0lbt3 
0lb24 
01625 
01&2& 
016.!7 
01610 

105000 
152000 
150000 
133000 
155000 
11&000 
174004 

44 01631 Ob3077 
45 
46 
47 001631 
48 01632 101120 
4q 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
5q 

01633 
01634 
01&35 
01&3& 
0lb37 

60 ;110"0 

-J 

105000 
152000 
150000 
133000 
155000 
11bOOO 

AOI) I.e 
MOV 2.3 
ADC O.:s 
COM 3d. SZR 
ERROR 
HALT 

;PERFORM ADD WITH NO CARRIES 
;THE SRC At WAS'NON ZERO 
,AC3 SHD NOW=-I 
;"'I1H Co.,=o 
:ADD WITHOUT CAR~Y FAILED 

E311=.-1 ,ERR. (6)- USED FOR ERROR DICTIONARY 
MOVZL 0.0 :SET UP ~EXT TEST 

:AC2 SHD=IOOO AS A RESULT OF ASOVE TEST 
ADDTI SRC.DEST.2000.1.2.Z.11 

:TEST ADO INSTRUCTIO~ NO CARRY WHE~ SRC IS NON ZERO 
:DEST IS EQUAL TO O-RESULT SHD BE SAME AS MOVE 
;ACO=2000 CuMING INTO THE TEST 

;ANCII' 
MOV 0.1 ;SET uP SRC Atl 
AOC 2.2 
COM 2.2 :SET 
ADD 1.2 
MQV 2.3 
AOC 0.3 
COM 3.3.SZR 
ERROR 
HALT 

AC2 OEST=O 
,PERFORM ADD WITH NO tARRIES 
,THE SRC AC WAS NON ZERO 
:AC3 SHD NOw=-1 
IWITH COM=O 
,ADD WITHOUT tARRY FAILED 

E312=.-1 IERR * (8)- USED FOR ERROR DICTIONARY 
MOVZL U.O ;SET UP NEXT TEST 

,AC2 SHO=2000 AS A RESULT OF ABOVE TEST 
ADOTI SRC.DEST.4000.1.2.Z.12 

;TEST ADD INSTRUCTION NO CARRY WHEN 3RC IS NON ZERO 
,DEST IS EQUAL TO O-RESULT SHD SE SAME AS MOVE 
,ACO=4000 COMING INTO THE TEST 

;ANCI2: 
MOV 0.1 ;SET UP SRC ACI 
ADC 2.2 
COM 2.2 ,SET 
ADD 1.2 
MOV 2.3 
AOC 0.3 
COM l.3.SZR 
EilROR 
HALT 

AC2 DEST=O 
IPERFORM ADD WITH NO CARRIES 
,THE ~Rt AC WAS NON ZERO 
IAt3 SHO NOW=-I 
;WITH tOM=O 
IADD WITHOUT CARRY FAILED 

E313=.-1 IERR * (8)- USED FOR ERROR DICTIONARY 
MOVZL 0,0 :SET UP NEXT TEST 

;At2 SHD=4000 AS A RESULT OF ABOVE TEST 
ADDTI SRC.DEST.10000.I.2.Z~13 

;TEST ADD INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 
;OES1 IS EQUAL TO O-RESULT SHO aE SAME AS MOVE 
,ACO=IUOOO COMING INTO THE TEST 

,ANtll' 
MOV o.t 
ADC 2.2 
COM 2.'2 
ADO 1.2 
",OV 2.3 
AOC 0.3 

,SET UP SRt ACI 

,SET AC2 OEST=O 
IPERFORM ADD WITH NO CARRIES 
ITHE SRC AC WAS NON ZERO 
,ACl SHD NOW=-I 

~ 



) 

OObl P~CST 

01 01~41 1740U4 
02 
03 01642 0&3077 
04 
05 
06 001642 
07 01643 101120 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

01644 
01645 
01646 
01647 
01650 
01651 
01652 

105000 
152000 
150000 
1330UO 
155000 
116000 
174004 

22 01653 Ob3071 
23 
24 
25 001653 
26 01654 lu1120 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

01&55 
01&56 
011157 
01660 
016&1 
016&2 
016&! 

105000 
152000 
150000 
133000 
155000 
116000 
174004 

41 01604 063077 
42 
43 
44 001664 
45 01&65 101120 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
51 
58 
59 

01&6& 
01667 
01&70 
01671 
01672 
01&73 
01&74 

105000 
152000 
150000 
133000 
155000 
116000 
174004 

60 01675 063077 

COM 3,3,SZR 
ER~OR 
HALT 

,wITH COM=O 
IADO ~ITHOUT C~RRY F~ILED 

E314=.-1 IERR * (8)- USED FOR ERROR DICTIONARY 
MDVZL 0,0 ISET UP NEXT TEST 

JAC&! SHD=IUOOO AS A RESULT. OF A80VE TEST 
ADOTI SRC,DEST,20000,1,2,Z,I4 

ITEST ADJ INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 
IUEST IS EQUAL TO O-RESULT SHU SE SAME AS MOVE 
JACO=20000 CUMING INTO THE TEST 

,ANCI4: 
MDV U,I ISET UP SRC ACI 
AUC 2,2 
COM 2,2 ISET 
ADD 1,2 
MOV 2,3 
ADC 0,3 
COM 3,3,SZR 
EKRUR 
HALT 

AC2 DEST=O 
IPERFORM AOD ~ITH NO CARRIES 
ITHE SRC AC ~AS NON ZEKO 
IAC3 SHO NUW=-I 
IWITH COM=O 
,ADD wITHOUT CARRY FAILED 

E315=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 
MOVZL 0,0 ISET UP NEXT TEST 

IAC2 SHD=20000 AS A RESULT OF ABOVE TEST 
AUDTI SRC,OEST,40000,I,2,l,15 

ITEST ADO INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 
'D~ST IS EQUAL TO O-RESULT SHO BE SAME AS MOVE 
,ACO=40000 COMING INTO THE TEST 

,ANCI5: 
MOV 0,1 ,SET UP SRC ACI 
ACC 2,2 
COM 2,2 ISET 
ADD 1,2 
MOV 2,3 
ADC 0,3 
COM 3.3, SZR 
ERROR 
HALT 

AC2 DEltT=O 
IPEKFORM AOO WITH NO CARRIES 
ITHE SRC AC WAS NON ZERO 
IAC3 SHD NOW:-l 
IWITH COM=O 
,AOO WITHOUT CARRY FAILED 

E316=.-1 JEHR # (S)- USEO FOR ERROR DICTIONARY 
MOVZL 0,0 ,SET UP NEKT TEST 

,ACa SHD=40000 AS A RESULT OF ABOVE TEST 
ADDll SRC,DEST,100000,I,2,Z,I6 

ITEST ADD INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 
,DESl IS EYUAL TO O-RESULT SHO BE SAME AS MOVE 
,ACO=IOOOOO COMING I~TD THE TEST 

,ANCI6' 
MOV 0,1 ISET UP SRC ACI 
ADe 2,2 
COM 2.2 ISET 
ADO 1,2 
MOV 2,3 
ADC 0,3 
COM 3.3,SZR 
ERROR 
HALT 

AC2 OEST=O 
IPEHFURM ADO WITH NO CARRIES 
ITHE SRC AC WAS NON ZERO 
IAC3 SHO NUW=-1 
,WITH COM=O 
IAOD WITHOUT CARRY FAILED 

) 

0062 ~KCST 
01 
02 
03 001675 
04 0167b 101120 
05 
06 
07 
08 01677 102000 
09 0170U 100145 
10 
11 01701 Ob3077 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
i!b 
27 
28 

01702 
01703 
01704 
01705 
01106 
01707 
01710 

001701 

111000 
126000 
la4000 
133000 
155000 
116000 
174004 

29 01711 Ob3077 
30 
31 
32 001711 
33 01712 101120 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

01713 
01714 
01715 
0171& 
01717 
01720 
01721 

111 000 
126000 
124000 
133000 
155000 
11&000 
174004 

48 01722 061077 
49 
50 
51 001722 
52 01723 101120 
53 
54 
55 
56 
57 
58 
59 01724 111000 
60 01725 1211000 

) 

E317=.-1 IEHH ~ (8)- USED FOR ERROR DICTIONARY 
MOVZL 0,0 ISET UP NE~T TEST 

IAC2 SHO=100000 AS A RESULT OF ABOVE TEST 

IRESET UP ACO FOR DEST NOT=O ~DD TEST 
ACC 0,0 
COMOL O,O,SNR 
ERROR 
HALT 

E320=.-1 IERR # (8)- USED FD~ ERROR DICTIONARY 

ADOTI OEST,SRC,I,2,1,Z,I7 
ITEST ADO INSTRUCTION NO CARRY WHEN OEST IS NON ZERO 
ISRC IS EQUAL TU O-RESULT SHO 8E SAME AS MOVE 
IACO=I COMING INTO THE TEST 

IANCI7' 
MOV 0,2 ISET UP OEST AC2 
AOC 101 
COM 101 ISET 
AOO 1.2 
MOV 2,3 
AOC 0,3 
COM 3,3,SZR 
ERROR 
HALT 

AC 1 SRC=O 
IPERFORM ADO WITH NO CARRIES 
ITHE OEST AC WAS NON ZERO 
IAC3 SHD NOW=-1 
,~ITH CO,.,=O 
,ADO WITHOUT CARRY FAILED 

E321=.-1 ,ERR ~ (S)- USED FOR ERROR DICTIONARY 
MOWZL 0,0 ISfT UP NEXT TEST 

IAC2 SHU=1 AS A RESULT OF A~OVE TEST 
ADOTI OEST,SRC,2,2,1,Z,18 

ITEST ADD INSTRUCTION NO CARRY WHEN OEST IS NON ZERO 
ISRC IS EQUAL TO O-RESULT SHD BE SAME AS MOVE 
IACO=2 COMING INTO THE TEST 

IANCIS' 
MOV 0,2 .SET UP DEST AC2 
ADC 101 
COM 101 ISET 
ADD 1,2 
MOV 203 
ADC 0.3 
COM .s,3,SIR 
ERROH 
HALT 

ACI SRC=O 
IPERFORM ADO WITH NO CARRIES 
,THE OEST AC WAS NON ZERO 
,AC3 SHD NOW=-1 
,WITH COM=O 
IAOD wITHOUT CARRY FAILED 

E322=.-1 IERR • (S)- USED FOR ERROR DICTIONARY 
MOVZL 0,0 ISET UP NEXT TEST 

IAC2 SHU=2 AS A RESULT OF AbOVE TEST 
ADOTI DEST,SRC,4,2,I,Z,19 

ITEST AOD INSTRUCTION NO CARRY WHEN DEST IS NON ZERO 
ISRC IS EQUAL TO O-RESULT SHD BE SAME AS MOVE 
IA'0=4 COMING INTO THE TEST 

IANC1~: 
MOV 0,2 ISET UP DEST AC2 
ADC 101 



00&3 PRCST 
01 0172& 124000 
02 01727 133000 
03 01730 155000 
04 01731 II&uOO 
05 01732 IH004 
0& 
07 01733 0&3077 
08 
09 
'10 001733 
11 01734 101120 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 

01735 
0173& 
01737 
01740 
01741 
01742 
01743 

111000 
1210000 
124000 
133000 
155000 
11&000 
174004 

2& 01744 0&3077 
27 
28 
29 001744 
30 01745 101120 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 
44 

0174& 
01747 
01750 
01751 
01752 
01753 
01754 

111000 
12&000 
124000 
133000 
155000 
11&000 
1740U4 

45 01755 0&3077 
4& 
47 
48 001755 
49 0175& 101120 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
59 
&0 

01757 
017&0 
017&1 
017&2 
017&3 

III 000 
12&000 
124000 
133000 
155000 

!~ 
~ 

COM Irl :SET 
AOD 1,2 
MOV 2,3 
AOC ~,] 

COM 3,3,SZR 
ERROR 
HAlT 

AC I SRC=O 
:PERFORM ADO WITH NO CARRIES 
:THE DEST AC wAS NON ZERO 
,AC3 SHD NOW=-I 
,WITH COM=O 
,ADO WITHOUT CARRY FAILED 

E323=.-1 ,ERR # (8)- USED FO. ERROR DICTIONARY 
MOVZL 0,0 :SET UP NEXT TEST 

,AC2 SHO=4 AS A RESULT OF AbOVE TEST 
AOOTI OEST,SRC,IO,2,I,Z,20 

,TEST AUO INSTRUCTION NO CARRY ~HEN DEST IS NON ZERO 
ISRC IS E~UAL TO O-RESULT SHO BE SAME AS MOVE 
,ACO=IO COMING INTO THE TEST 

,ANC20: 
MOV 0,2 ISET UP OEST AC2 
AOC 1,1 
COM Irl ,SET 
AUO 1,2 
MOV 2,3 
ADC 0,3 
CO~ 3,3,SZR 
ERROR 
HALT 

ACI SRC=O 
,PERFORM ADO ~ITH NO CARRIES 
:THE OEST AC ~AS NON ZERO 
:AC3 SHO NOW=-I 
,wITH COM=O 
:AOU WITHOUT CARRY FAILED 

E324=.-1 :ERR # (8)- USED FOR ERROR OICTIONARY 
MOVZL 0,0 ,SET UP NEXT TEST 

,AC2 SHU=IO AS A RESULT OF ABOVE TEST 
ADOTI DEST,SRC,20,2,I,Z,21 

,TEST ADO INSTRUCTION NO CARRY WHEN DEST IS NON ZERO 
,SRC IS EQUAL TO O-RESULT SHO BE SAME AS ~OVE 
'ACO=20 COMING INTO THE TI:.-ST 

'ANC2t: 
MOV 0,2 :SET UP OEST AC2 
AOC 1.1 
COM 1.1 ,SET 
AOO 1,2 
MOV 2,3 
AOC 0,5 
COM 3,3,SZR 
ERROR 
HAL T 

ACI SRC=U 
,PERFORM ADO wITH NO CARRIES 
,THE OEST AC WAS NON ZERO 
IAC3 SHO NOW=-I 
IWITH COM=O 
,AOO WITHOUT CARRY FAILED 

E325=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
MOVZL 0,0 ,SET uP NEXT TEST 

IAC2 SHD=20 AS A RESULT OF A80VE TEST 
AOOTI OEST,SRC,40,2,I,Z,22 

,TEST ADO INSTRUCTION NO CARRY WHEN DEST IS NON ZERO 
'SRC IS EQUAL TO O-RESULT SHO 8E SAME AS MOVE 
,ACO=40 COMING INTO THE TEST 

IANC22: 
MOV 0,2 
ADC 1,1 
COM 1,1 
AOO 1,2 
MOV 2,3 

,SET UP DEST AC2 

,SET ACI SRC=O 
,PERFORM AOD WITH NO CARRIES 
,THE DEST AC WAS NON ZERO 

OOb4 PReST 
01 017&4 11&000 
02 017b5 IH004 
03 
04 017&& Ob3077 
05 
0& 
07 0017&& 
U8 01167 101120 
09 
10 
II 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 

01770 
01771 
01772 
01773 
01774 
01775 
0177& 

111000 
12bOOO 
124UOO 
133000 
155000 
11&000 
174004 

23 01717 0&3077 
24 
25 
2b 001777 
27 02000 101120 
28 
29 
30 
31 
32 
.n 
34 
35 
3& 
37 
38 
39 
40 
41 

U2001 
02002 
0200] 
02004 
02005 
0200b 
02007 

111000 
12&000 
124000 
IHUOO 
155000 
11&000 
174004 

42 020lU 0&3077 
43 
44 
45 002010 
4& 02011 101120 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
59 
&0 

\~ 

02012 
02013 
02014 
02015 
0201& 
U2UI7 
02020 

111000 
12bOOO 
124000 
133000 
15~000 
11 bOOO 
174004 

ADC 0,3 
COM 3,],SZR 
ERRO~ 
HALT 

:AC] SHO NOW=-I 
:wITH CDM=O 
,AOD WITHOUT CARRY FAILED 

E32&=.-1 ,ERR # (8)- USED FOR ERijOR DICTIONARY 
MOVZL 0,0 ;SET UP NEXT TEST 

,AC2 SHO=40 AS A RESULT OF A60VE T~ST 
AOOTI OEST,SkC,100,2,I,Z,23 

,TEST AOO INSTRUCTION NO CAMMY W~EN OEST IS NON ZERO 
;SRC IS EQUAL TO O-RESULT SHO BE SAME AS MOVE 
'ACO=100 COMING INTO THE TEST 

,ANC23: 
MOV 0,2 :SET UP DEST AC2 
AUC I r1 
COM 1,1 ;SET 
ADO 1,2 
MOV 2,3 
AOC 0,3 
COM 3,3,SZR 
ERROR 
HALT 

ACI SRC=O 
:PERFORM ADO WITH NO CARRIES 
,THE OEST AC WAS NON ZERO 
,AC3 SHD NOw=-1 
,wITH COM=O 
,ADD WITHOUT CARRY FAILED 

E327=.-1 IERR • (8)- USED FOR EijROR DICTIONARY 
MOVZL 0,0 ,SET UP NEXT TEST 

'AC2 SHO=IOO AS A RESULT OF ABOVE TEST 
ADOTI DE5T,S~C,200,2,I,Z,24 

ITEST AOO INSTRUCTION NO CARRY ~HEN DEST IS NON ZERO 
,SRC IS EQUAL TO O-RESULT SHO BE SAME AS MOVE 
,ACO=200 COMING INTO THE TEST 

,ANC24: 
MOV U,2 ,SET UP OEST AC2 
AOC 1,1 
COM 1.1 ,SET 
ADO 1,2 
MOV 2,3 
AOC 0,3 
COM 3,3,5ZR 
ERROR 
HALT 

AC I SRC=O 
,PERFORM AOO WITH NO CARRIES 
,THe DEST AC WAS NON ZER~ 
,AC3 SHO NOW'-I 
;WITH COM=O 
IAOD WITHOUT CARRY FAILED 

E330=.-1 ,ERH • (8)- USEO FOR ERROR OICTIONARY 
MOVZL 0,0 ;SET UP NEXT TEST 

,AC2 SHO=200 AS A RESULT OF ABOVE TEST 
AOOTI DEST,SRC,400,2,I,Z,25 

,TEST ADO INSTRUCTION NO CARRY WHEN OEST 15 NON ZERO 
:SRC IS EQUAL TO O-RESULT SHO BE SAME AS MOVE 
'ACO=400 COMING INTO THE TEST 

;ANC25: 
MOV 0,2 ,SET UP DEST AC2 
AOC 1,1 
COM Irl ,SET 
ADD 1,2 
MOV 2,3 
AOC 0,3 
CUM 3,3,SZR 
ERROR 

ACI SRC=O 
,PERFORM ADD WITH NO CARRIES 
;THE OEST AC WAS NON ZERO 
:AC3 SHO NOW=-I 
;wITH COM=O 
,AOD wITHOUT CARRY FAILED 

\~ 



) ) ) 

00&5 PRCST 0066 PRCST 
01 U2021 0&3071 HALT 01 002054 E334=.-1 ,ERR * (d)- U5~0 FOR ERROR DICTIONARY 
02 02 02055 101120 MOVZL 0,0 :5ET up NEXT TE~T 

03 03 ,AC2 SHO=4UOO AS A RESULT OF A80VE TEST 
04 002021 E331=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 04 AOOTI DE5T,SRC,10000,2,1,Z,29 
OS 02022 101120 MDVZL U,O :SET UP NEXT TEST as :TEST ADD INSTHUCTION NO CARRY WHEN OEST IS NON ZERO 
06 :AC2 SHD=400 AS A RESULT OF ABOVE TEST 06 ,SRC IS EYUAL TO O-RESULT SHO BE SAME AS MOVE 
07 AOOTI OEST,SRC,I000,2,I,Z,26 07 ,ACU=IOOOO COMING INTO ,THE TEST 
08 ,TEST ADD INSTRUCTION NO CARRY WHEN DEST IS NON ZERO 08 IANC29! 
09 :SRC IS EQUAL TU O-R~SULT SHD 8E SAME AS MOVE 09 0205& 111000 MOV 0,2 ,SET UP OEST AC2 

'10 lACO=1000 COMING INTO THE TEST 10 U20~7 12&OUO ADC 1.1 
11 ,ANC2!>: 11 020&0 124000 COM 1.1 :SET ACI SRC=O 
12 02023 111000 MOV 0,2 :SET UP DEST AC2 12 02061 133000 ADD 1,2 ,PERFORM ADD WITH NO CARRIES 
13 OC024 1260UO AOC 1.1 13 020&2 155000 MuV 2,3 :THE OEST AC wAS NON ZERO 
14 02025 !a4000 COM 1.1 ,SET ACI SRC=O 14 020&3 11&000 AOC 0,3 :AC3 SHD NOw=-1 
15 0202& 133000 ADD 1,2 ,PERFORM ADO WITH NO CAkRIES 15 020&4 174004 COM 3,3,SZR ,wITH COr.=O 
16 02027 155000 MOV c,3 ,THE DEST AC wAS NON ZERO 1& ERROR :AOO WITHOUT CARRY FAILED 
17 02030 116000 AOC 0,3 ,AC] SHD NOW=-1 17 020&~ 0&3U71 HALT 
18 02031 174004 COM 3,3,SZR :WITH COM=O 18 
19 ERROR IAOU WITHOUT CARRY FAILED 19 
20 02032 0&3071 HALT 20 002U65 E335=.-1 IERR * (8)- USEO FOR ERROR DICTIONARY 

21 21 0206& 101120 MOVlL 0,0 :SET UP NEXT TEST 
22 22 :AC2 SHO=10000 AS A RESULT OF A80VE TEST 
23 002032 E332=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 23 AOOTI OEST,SRC,20000,2,1,Z,30 
24 02033 101120 MOVZL 0,0 :SET UP NEXT TEST 24 :TEST ADO INSTRUCTION NO CARRY WHEN DEST IS NON ZERO 
25 ,AC2 SHD=1000 AS A RESULT OF ABOVE TEST 25 :SHC IS EQUAL TO O-RESULT SHD BE SAME AS MOVE 
2& ADDTI OEST,SRC,2000,2,I,Z,27 2& ,ACO=20000 COMING INTO THE TEST 
27 :TEST ADD INSTRUCTION NO CARRY WHEN DEST IS NON ZERO 27 ,ANC30! 
28 ,SRC IS EQUAL TO O-RESULT SHO BE SAME AS MOVE 28 02067 111000 MOV 0,2 :SET UP DEST AC2 
29 IACO=2000 COMING INTO THE TEST 29 02070 12&000 ADC 1,1 
30 ,ANC27! 30 02071 124000 COM 1,1 ,SET ACI SRC=O 
31 02034 111000 MOV O,C .SET UP OEST AC2 31 OC072 133000 ADO 1,2 :PERFORM ADO WITH NO CARRIES 
32 02035 126000 AOC 1,1 32 02073 155000 MOV 2,3 ,THE OEST AC WAS NON ZERO 
33 0203& 124000 COM 1,1 :SET ACI SRC=O H 02074 11&000 AOC 0,3 :AC3 SHD NOW=-I 
34 02037 133000 ADD 1,2 :PERFORM ADD WITH NO CARRIES 34 02075 174004 COM J,3,SZR IWITH COM=O 
35 02040 155000 MOV 2,3 :THE OEST AC WAS NON ZERO 35 ERROR :ADD WITHOUT CARRY FAILED 
36 02041 11&000 ADC 0,3 ,AC3 SttD NOW=-1 36 0207& 063077 HALT 
37 02042 174004 COM 3,3,SZR IWITH CO.,=O 37 
38 ERROR IADD WITHOUT CARRY FAILED 38 
H 02043 0&3077 HALT 39 00207& E33&=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 

40 40 02077 101120 MOVZL 0,0 :SET UP NEXT TEST 

41 41 ,AC2 SHD=20000 AS A RESULT OF ABOVE TEST 
42 002043 E333=.-1 :ERR * (8)- USED FOR ERROR DICTIONARY 42 AOOTI OEST,SRC,40000,2,1,Z,31 
43 02044 101120 MOVZL 0,0 ,SET UP NEXT TEST 43 ,TEST ADO INSTRUCTION NO CARRY WHEN OEST IS NON ZERO 
44 :AC2 SHD=2uOO AS A RESULT OF AdOVE TEST 44 ,SRC IS EQUAL TO O-RESULT SHD dE SAME AS MOVE 
45 AOOTI DEST,SRC,4000,2,I,Z,28 45 ,ACO=40000 COMING INTO THE TEST 
4& :TEST ADD INSTRUCTION NO CARRY WHEN DEST IS NON ZERO 46 :ANC31! 
47 ,SHC IS EQUAL TO O-RESULT SHO BE SAME AS MOVE .7 02100 111000 MOV 0,2 15ET UP OEST AC2 
48 ,ACO=4000 COMING INTO THE TEST 48 02101 12&000 ADC 1,1 
4q ,ANC2S! 4q 02102 124000 COM 1,1 :SET ACI SRC=O 
50 02045 111000 MOV 0,2 :SET UP DEST AC2 50 02103 133000 ADD 1,2 :PEwFORM ADO wITH NO CARRIES 
51 02046 12&000 AOC 1,1 51 U2104 155000 MOV 2,3 :THE DEST AC ~AS NON ZERO 
52 02047 124000 COM 1,1 :SET ACI SRC=O 52 02105 11&000 ADC 0,3 :AC3 SHD NOW=-1 
53 02050 133000 ADO 1,2 :PERFORM ADO WITH NO CARRIES 53 0210& 174004 COM 3,3,SZR :WITH COM=O 
54 02051 155000 MOV 2,3 ,THE DEST AC WAS NON ZERO 54 ERROR :ADO WITHOUT CARRY FAILED 

55 02052 11 &000 ADC 0,3 ,AC] SHO NOW=-1 55 02107 063077 HALT 
56 020~3 174004 CO", 3,3,SZR I wITH COM=O 56 
57 ERROR IADD WITHOUT CARRY FAILED 57 
58 02054 063077 HALT 58 002107 E337=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
5q 59 02110 101120 MOVZL 0,0 :SET UP NEXT TEST 

&0 60 IAC2 SHD=40000 AS RESuLT OF ABOVE TEST 



001>7 PRCST 
01 
02 
03 
04 
05 
0& 
07 
08 
09 

'10 
11 
12 
IJ 

02111 
0211i! 
0i!113 
02114 
02115 
0211& 
02117 

111000 
121>000 
124000 
1330uO 
155000 
11&000 
174004 

14 02120 0&3077 
15 
1& 
17 002120 
18 021i!1 101120 
19 

~ 

ADDTI DEST,SRC,100000,2,I,Z,3i! 
ITEST _DO INSTRUCTION ~O CA~RY WHEN DEST IS NON ZERO 
ISRC IS EQUAL TO O-RESULT SHO BE SAME AS MOVE 
,ACO-IOOOOO COMING INTO THE TEST 

IANC32: 
MOV 0,2 ISET UP DEST AC2 
AOC 1,1 
COM 1,1 ISET 
AOO 1,2 
MOV 2,3 
AOC 0,3 
COM 3,3,SZ~ 
ERROR 
HALT 

AC I SHC=O 
,PERFURM ADD WITH NO CARRIES 
ITHE OEST AC wAS NON ZERO 
IAC3 SHO NOW=-I 
I wITH COt-l=O 
,ADD WITHUUT CARRY FAILED 

E340=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
MOVZL 0,0 ISET UP NEXT TEST 

,ACi! SHO-IOOOOO AS A RESULT OF ABOVE TEST 

!OO&d PRCST 
01 
02 
03 
04 
05 
0& 
07 
08 
09 
10 
II 
12 
13 
14 
15 
1& 
17 
18 
19 
i!0 02122 102000 
21 02123 100145 
22 
23 0i!124 0&3077 
i!4 
2'; 
21> 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 

0212~ 
02126 
02121 
02130 
02131 

002124 

105000 
121000 
111120 
132000 
150004 

39 02132 063077 
40 
41 
42 
43 

002132 

44 02133 101120 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

02134 
02135 
02136 
02137 
02140 

105000 
121000 
111120 
!J2000 
150004 

5& 02141 063077 
57 
58 
59 
60 

.~ 

002141 

,SINGLE BIT CARRY TESTS DEFINE MAC~O . 
,CONSTANTS ARE SET UP 8Y ALREADY TESTED SHIFT 

.MACRO AOUTO 
ITEST SINGLE SIT CARRY AOO dIT Ai! TO ITSELF 
,LOOK FOR RESULTANT CARRY INTO NEXT BIT "3 
IANO SUM BIT "2 TO GO TO 0 RESULT SHD="5 

;AC~l: 

MOV 0,1 
ADO I rI 
MOVZL U,2 
AOC 1,2 
COM 2,c.SZR 
ERROR 

040VZL 0,0 

,ACO="4 COMING INTO TEST 
,USE IT TO SET UP ACI+ACI 
,AC2 SHD NOw=kESULT OF ADO 
,AC2 SHO 11101'1'-1 
INOT 0 IS BIT "2 CA~RY FAILEO 
16IT "2+"2 FAILED ADO SEE ALU"3 

lAND ALU"2 
ISET UP NEXT TEST 

ISET UP BIT 15 FOR ADO TESTS 
AOC 0,0 
COMOL O,O,SNN 
ERROR IACa SHD'+I 
HALT 

E341=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 

AOOTO 00,15,14,1,2 
ITEST SINGLE HIT CARRY AOD BIT 15 TO ITSELF 
ILOOK FOR KESULTANT CAR~ INTO NEXT BIT 14 
,ANO SUM aIT 15 TO GO TO 0 "ESULT SHD=2 

IACOO: 
MOV 0,1 
ADD 1, I 
MOVZL 0,2 
ADC 1,2 
COM 2,2,SZ~ 
E~ROR 
HALT 

IACO=1 COMING INTO TEST 
IUSE IT TO SET UP ACI.ACI 
IAC2 SHD NOW=RESULT OF ADD 
IAC2 SHD NOW=-t 
INOT 0 IS BIT 15 CARRY FAILED 
,BIT 15+15 FAILED ADO SEE ALUla 

E342=.-1 IERR • (8)- USED FOR ERROR DICTIONARY 
,ANO ALUl5 

MOVZL 0,0 ,SET UP NEXT TEST 
AODTO 01,14,13,2,4 

ITEST SINGLE SIT CARRY ADD BIT 14 TO ITSELF 
ILOOK FOR RESULTANT CARRY INTO NEXT BIT 13 
lAND SUM BIT 14 TO GO TO 0 RESULT SHD=4 

,ACOI: 
MOV 0,1 
ADO 1,1 
MOVZL 0,2 
ADC 1,2 
COM 2,a,SZR 
ERROR 
rlALT 

IACO=2 COMING INTO TEST 
,USE IT TO SET UP AC1+ACI 
,AC2 SHO NOW=RESULT OF ADD 
,AC2 SHO NOW=-1 
INOT 0 IS BIT la CARRY FAILED 
IBIT 14+14 FAILED ADO SEE ALUI3 

E343=.-1 IERR # (8)- USED FO~ ERROR OICTIONARY 
,AND ALUI4 

\~ 



) 

00&9 PRCST 
01 021"2 101120 
02 
03 
00 
OS 
06 
07 
08 
09 

'10 
II 
12 

021"3 
021"" 
02145 
021·6 
02147 

105000 
1~7000 

111120 
132000 
150004 

13 02150 063077 
I" 
IS 
16 
17 

002150 

IS 02151 101120 
19 
20 
21 
22 
23 
20 
2S 
21> 
27 
28 
29 

02152 
02153 
0215" 
02155 
0215& 

105000 
127000 
111120 
132000 
150000 

30 02157 063077 
31 
32 
33 
3" 

002157 

35 02160 101120 
36 
37 
38 
39 
40 
41 
42 02161 105000 
"3 02162 127000 
0" 02163 IIII~O 
oS 0216" 132000 
46 02165 150000 
07 
08 02166 0&3077 
09 
50 
51 0021&6 
52 
53 02167 101120 
So 
55 
56 
57 
S~ 
59 02170 105000 
60 02171 127000 

MOVZL 0,0 ISET UP NEXT TEST 
AuuTO 02,13,12,0,10 

:TEST SINGLE SIT CAR~Y ADD BIT 13 TO ITSELF 
:LOOK FU~ RESULTANT CARRY INTO NEXT 6IT 12 
lAND SUM BIT 13 TO GO TO 0 RESULT SHD=IO 

:AC02: 
MOV O,! 
ADD 1,\ 
MOVZL 0,2 
ADC 1,2 
COM 2,2,SIR 
ERRUR 
HALT 

:ACO=O COMING INTO TEST 
IUSE IT TO SET UP ACI.ACI 
:AC2 SHU NOW=RESULT OF ADD 
:AC2 SHD NOW=-I 
:NOT 0 IS BIT 13 CARRY FAILED 
:BIT 13+13 FAILED ADD SEE ALUI2 

E300=.-1 :ERR ~ (8)- USED FOR ERROR DICTIONARY 
:AND ALUI3 

MOVZL 0,0 :SET UP NEXT TEST 
ADDTO 03,12,11,10,20 

ITEST SINGLE BIT CARRY ADD BIT 12 TO ITSELF 
:LOOK FOR RESULTANT CARRY INTO NEXT BIT II 
:AND SUM BIT 12 TO GO TO 0 RESULT'SHD=20 

:AC03: 
MOV 0,\ 
ADD I,! 
MOVZL 0,2 
ADC 1,2 
COM 2,2,SZR 
ERROR 
HALT 

:ACO=IO COMING INTO TEST 
:USE IT TO SET UP ACI+ACI 
IAC2 SHO NOW=RESULT OF ADO 
:AC2 SHO NOw:-1 
:NOT 0 IS BIT 12 CARRY FAILED 
:BIT 12+12 FAILEO AOO SEE ALUII 

E305=.-1 :ERR # (8)- USEO FOR ERROR OICTIONARY 
rANO ALUI2 

MOVZL 0,0 :SE1 UP NEXT TEST 
,IF ABOVE TEST FAILS ALSO SEE CN2 IF ACI=O 

ADDTO 00,11,10,20,00 
:TEST SINGLE .IT CARRY AOD BIT II TO ITSELF 
ILOOK FO~ RESULTANT CARRY INTO NEXT BIT 10 
:AND SUM BIT 11 TO GO TO 0 RESULT SHD=OO 

rAC04: 
MOV 0,1 
AUD I, I 
MOVZL 0,2 
AOC 1,2 
COM 2,2,SZR 
ERROR 
HALT 

:ACO=20 COMING INTO TEST 
:USE IT TO SET UP ACI+ACI 
:AC2 SHO NOW=RESULT OF ADO 
rAC2 SHO NOW=-I 
:NOT 0 IS BIT II CARRY FAILED 
rBIT 11+11 FAILED ADO SEE ALUIO 

E346=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
:AND ALUII 

MOVZL 0,0 :SET UP NEXT TEST 
AOOTO 05,10,9,00,100 

:TEST SINGLE HIT CARWY ADO BIT 10 TO ITSELF 
rLOOK FOR RESULTANT CARRY INTO NEXT BIT 9 
:AND SUM BIT 10 TO GO TO 0 RESULT SHD=IOO 

:AC05: 
MOV 0,1 
ADD 1.1 

:ACO=OO COMING INTO TEST 
:USE IT TO SET UP ACI.ACI 

) 

0070 PRCST 
01 02172 111120 
02 02173 132000 
03 0217" 150000 
00 
OS 02175 063077 
01> 
07 
O~ 002175 
09 
10 02176 101120 
II 
12 
13 
14 
IS 
16 02177 
17 02200 
18 02201 
19 0220~ 
20 02203 
21 

105000 
127000 
111120' 
132000 
150004 

22 02204 063077 
2~ 

20 
25 
26 
27 
28 
29 
30 
31 
32 
53 
30 
35 
36 
37 
38 
39 
00 
41 

002204 

02205 IUI120 

02206 
02207 
02210 
02211 
02212 

105000 
127000 
111120 
132000 
150000 

02213 063077 

02 002213 
43 
"4 02214 101120 
45 
0& 
07 
48 
09 
50 
51 0221, 105000 
52 02216 127000 
53 02217 111120 
50 02220 132000 
55 02221 150004 
S6 
57 02222 063077 
58 
59 
60 002222 

MOVZL 0,2 
ADC 1,2 
COM 2,2,SZR 
ER~OR 
HALT 

AC2 SHD NOW=RESULT OF ADD 
AC2 SHD NOW=-I· 
NOT 0 IS SIT 10 CARRY FAILED 
BIT 10+10 FAILED AOO SEE ALU9 

, -). 

E3"7=.-1 :ERR # (B)- USED FOR ERROR DICTIONARY 
:AND ALUIO 

MOVZL 0,0 ISET UP NEXT TEST 
ADOTO Ob,9,B,100,200 

:TEST SINGLE BIT CARRY ADD BIT 9 TO ITSELF 
:LOUK FOR RESULTANT CARRY INTO NEXT BIT 8 
:AND SUM BIT 9 TO GO TO 0 RESULT SHD=200 

:ACOb: 
MOV 0,1 
ADD 1.1 
MOVZL 0,2 
ADC 1,2 
COM 2,2,SZR 
ERROR 
HALT 

:ACO=IOO COMING INTO TEST 
:USE IT TO SET UP ACI+ACI 
:AC2 SHD NOW=RESULT OF AUD 
rAC2 SHD NOW=-I 
:NOT 0 IS BIT 9 CARRY FAILED 
:8IT Q'9 FAILED ADO SEE ALUB 

E350=.-1 :ERR ~ (8)- USED FOR ERROR DICTIONARY 
:AND ALU9 

MOVZL 0,0 :SET UP NEXT TEST 
ADDTO 07,8,7,200,000 

ITES1 SINGLE BIT CARRY AOD BIT B TO ITSELF 
ILOOK FOR RESULTANT CARRY INTO NEXT BIT 7 
:AND SUM BIT B TO GO TO 0 RESULT SHO=400 

:ACOT: 
MOV 0, I 
ADO 1.1 
MOVZL 0.2 
ADC 1,2 
COM 2,2,SZR 
ERROt< 
HALT 

:ACO=200 COMING INTO TEST 
:USE IT TO SET UP ACI+ACI 
:AC2 SHD NOW-RESULT OF ADO 
:AC2 S~D NOW=-I 
rNOT 0 IS BIT 8 CARRY FAILED 
:BIT S+B FAILED ADD SEE ALU7 

E351=.-1 rERR # (8)- USED FDw ERROR DICTIONARY 
:AND ALue 

MOVZL 0,0 :SET UP NEXT TEST 
:IF ABOVE TEST FAILS ALSO SEE CNI IF ACI=O 

ADOTO 08,7,6,400,1000 
:TEST SINGLE BIT CARRY ADD BIT 7 TO ITSELF 
:LOOK FOR RESULTANT CARRY INTO NEXT BIT 6 
:AND SUM BIT 7 TO GO Td 0 RESULT SHO=IOOO 

:ACU8: 
MOV 0,1 
ADO 1.1 
MOVZL 0,2 
AOC 1,2 
COM 2.2,SZR 
ERROR 
HALT 

E3S2=.-1 

:ACO=OOO COMING INTO TEST 
:USE IT TO SET UP ACI+ACI 
:AC2 SHO NOW=RESULT OF ADO 
,AC2 SHO NOW=-I 
:NOT 0 IS BIT 7 CARRY FAILED 
rBIT 7+7 FAILED AOD SEE ALU6 

:ERR • (8)- USED FOR ERROR DICTIONARY 



0071 PHeST 
01 
02 02223 101120 
03 
04 
05 
01> 
07 
08 
09 

'10 
11 
12 
13 

02224 
02225 
02221> 
02227 
02230 

105000 
1C70UO 
111120 
132000 
150004 

U 02231 01>3077 
15 
1& 
17 
18 

002231 

19 02232 101120 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

02233 
02234 
02235 
02236 
02237 

105000 
127000 
111120 
132000 
1;;0004 

31 02240 063077 
32 
33 
34 
35 

002240 

36 02241 101120 
37 
38 
jq 

40 
41 
42 
43 

02242 
02243 

44 02244 
45 02245 
41> 02240 
47 

105000 
127000 
111120 
132000 
150004 

48 
49 

02247 063077 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

002247 

02250 101120 

02251 105000 

;AND ALU7 
MOVZL 0,0 ;SET UP NEXT TEST 
ADDTO 09,0,5,1000,2000 

,TEST SINGLE ~IT CARRY ADO BIT 6 TO ITSELF 
,LOOK FO~ HESULTANT CARRY INTO NEXT BIT 5 
,AND SUM BIT 0 TO GO TO 0 RESULT SHD=2000 

:ACV9: 
MOV 0,1 
ADD 1" 
MOVZL 0,2 
ADC 1,2 
COM 2,2,SZR 
~RROR 

HALT 

,ACO=IOOO COMING INTO TEST 
'USE IT TO SET UP AC1+ACI 
:AC2 SHD NOW=RESULT OF ADD 
rAt2 SHD NOW=-1 
:NOT 0 IS BIT 6 CAHRY FAILED 
:SIT b+1> FAILED ADD SEE ALU5 

E353=.-1 :ERR * (8)- USED FOR ERROR DICTIONARY 
:ANU ALUo 

MOVZL 0,0 :SET UP NEXT TEST 
ADDTO 10,5,4,2000,4000 

;TEST SINGLE ~IT CARRY ADD BIT 5 TO ITSELF 
,LOUK FOR RESULTANT CARRY INTO NEXT BIT 4 
,AND SUM BIT 5 TO GO TO 0 RESULT SHD=4000 

,AC10: 
MOV 0, I 
ADD 1.1 
MOVZL 0,2 
ADC 1,2 
COM 2,2,SZR 
ERROR 
HALT 

:ACO=2000 COMING INTO TEST 
rUSE IT TO SET UP AC1+ACI 
;AC2 SHD NO~=RESULT OF ADD 
'AC2 SHO NOW=-1 
:NOT 0 IS BIT 5 CARRY FAILED 
,BIT 5+5 FAILED ADD SEE ALU4 

E354=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 
,.ND ALU5 

MOVZL 0,0 ,SET UP NEXT TEST 
ADOTO 11,4,3,4000,10000 

:TEST SINGLE BIT CARRY ADO BIT 4 TO ITSELF 
:LUOK FOR RESULTANT CARRY INTO NEXT BIT 3 
:AND SUM BIT 4 TO GO TO 0 RESULT SHD=10000 

: AC 11 , 
MOV 0, I 
AIlD 1.1 
MOVZl 0,2 
ADC 1,2 
COi~ 2,2,SZR 
ERROH 
H~lT 

,ACO=4000 COMING INTO TEST 
,USE IT TO SET UP ACI+ACI 
,AC2 SHD NOW=RESU"T OF ADD 
:AC2 SHD NOW=~I 
,NOT 0 IS BIT 4 CARRY FAILED 
:BIT 4+" FAILED ADD SEE ALU3 

E355=.01 ,ERR * (8)- USED FOR ERROR DICTIONARY 
:AND ALU4 

MOVZL 0,0 ,SET UP NEXT TEST 
:IF ABOvE TEST FAI"S SEE A"SO CNO IF AC1=0 

ADOTO 12,3,2,10000,20000 
:TEST SINGLE ~IT C~RRY ADD BIT 3 TO ITSELF 
,"ODK FOR RESULTANT CARRY INTO ~EXT BIT 2 
,AND SUM BIT 3 TO GO TO 0 HESULT SHD=20000 

:ACI2: 
MOV 0 rl :ACO=10000 COMING INTO TEST 

,~ 

0072 PRCST 
01 02252 127000 
02 0<253 111120 
03 02~5" 132000 
04 022,5 1~00U4 
05 
06 02256 063077 
07 
08 
09 002250 
10 
11 02257 101120 
12 
13 
14 
15 
16 
17 0221>0 
18 0221>1 
19 022b2 
20 022'3 
21 02264 
22 

105000 
127000 
111120 
132000 
150004 

23 02205 0&3077 
2. 
25 
21> 
27 
28 
29 
30 
31 
32 
33 
34 
3S 
36 
37 
38 
39 
40 
41 
42 

002265 

02201> 101120 

OU07 
02270 
02271 
02272 
02273 

105000 
127000 
111120 
132000 
150004 

02274 01>3077 

43 002274 
44 
"5 02275 101120 
46 
47 
48 
49 02210 105020 
50 02277 lC!7004 
51 
52 02300 01>3071 
53 
~4 
55 002300 
51> 02301 125003 
57 
58 02302 003077 
59 
60 

3 

ADO 1,1 
MOVZL 0,2 
ADC 1,2 
COI~ 2,2,SlR 
ERRO~ 
HALT 

USE IT TO SET UP AC1+ACI 
AC2 SHD NOw=RESULT OF ADD 
AC2 SHO NOW=-I 
NUT 0 IS BIT 3 CARRY FAILED 
BIT 3+3 fAILED ADD SEE ALU2 

E356=.-1 :EHR • (8)- USED FOR ERROR OICTIONARY 
:~NO ALU3 

MOVZL 0,0 :SET UP NEXT TEST 
ADDTO 13,2,1,20000,40000 

,TEST SINGLE BIT CARRY ADD BIT 2 TO ITSELF 
:LOOK FOR RESULTANT CARRY INTO NEXT BIT I 
:AND SUM BIT 2 TO GO TO 0 RESULT SHD=40000 

,ACI3: 
MOV 0,1 
ADO 1.1 
MOvZL 0,2 
ADC 1.2 
COM 2,2,SZR 
ERROR 
HALT 

:ACO=20000 COMING INTO TEST 
fUSE IT TO SET UP AC1+ACI 
,AC2 SHD NOW=RESULT OF ADD 
:AC2 SHD NOW=-1 
:~OT 0 IS BIT 2 CARRY FAILED 
:BIT 2+2 FAILED AOO SEE ALUI 

E357=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
:AND AlU2 

MOVZL 0,0 :SET UP NEXT TEST 
AUOTO 14,1,0,40000,100000 

:TESl SINGLE BIT CARRY ADO BIT 1 TO ITSELF 
,LOOK FOR HESULTANT CARRY I~TO NEXT BIT 0 
lAND SUM BIT 1 TO GO TO 0 RESULT SHO=100000 

:ACI4' 
M(JV 0 rl 
ADO 1 rl 
MOVZL 0,2 
A DC 1,2 
COM 2,2,SZR 
ERROR 
HALT 

:ACO=40000 COMING INTO TEST 
rUSE IT TO SET UP AC1+ACI 
:AC2 SHO NOw=RESULT OF ADD 
:AC2 SHD NOw=-1 
'NOT 0 IS BIT I CARRY FAILED 
:BIT 1+1 FAILED ADO SEE ALUO 

E3&0=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
:ANO ALUI 

MOVZL 0,0 :SET UP NEXT TEST 

,TEST ADD BIT 0 TO BITO ACO=100000 
ISEt THAT CRYOUT GETS TO CRY 
ACI5: MOVZ 0.1 

ADD 1,1,SZR :ADD ~IT 0 TO 0 FAILED 
ERROR 
HALT 

E361=.-1 
MOV lr1,SNC 
ERROR 

:ERR ~ (8)_ USED FOR ERROR DICTIONARY 
,BIT 0+6IT 0 DID NOT CRY OUT 

HALT 

~ 



) 

0073 PRCST 
01 002302 E362=.-1 IERR • (8)~ USED FOR ERROR DICTIONARY 

) 

1007~ PRCST 
01 
02 
03 

:TEST AND INST~UCTION ANO VARIATIONS 
IFINST TEST GROSS CASE AND -I TO -I 

OQ 
05 02303 102000 ANOOO: 
06 0230~ 103405 
07 
08 02305 0&3077 
09 

ADC 0,0 
AND O,O,SNR 
ERROR 
HAL r 

SET ACO=-I 
FIRST US~ OF "ANU· 
RESuLT SHD STILL BE NON 0 

,) 

10 
II 
12 
13 

002305 E3&3=.-1 IERR • (8)- USED 
IIF ~ESULT=O "AND" LOO~S LIKE ·SUB" OR 
,SEE NOT I~& OR NOT IR5 AT ALU ROM 

FOR ERROR uICTIONARY 
"INC" 

U 0230 .. 104004 
15 
16 023U7 0&3077 
17 
18 
19 
20 
21 
22 

002307 

COM Orl,SZR 
ERROR 
HALT 

;RESULT OF PRE V AND NOT=-I 

E3&4=.-1 IERN • (a)- USED FOR ERROR DICTIONARY 
IIF RESULT IN ACO=-2 "AND" LOOKS LIKE "ADD" 
;SEE NOT IR7 AT ALU ROM 

23 
24 
25 
26 
27 

ITEST 
02310 102000 ANDOI: 
02311 100000 

AND O's TO 0'5 
ACC U,o 
COM 0,0 

RESULT SHD REMAIN=O 

,ACO=O 
02312 103404 

28 02313 0 .. 3077 
29 
30 
1\ 002313 
32 02314 101004 
31 
34 02315 063077 
35 
36 
37 
38 
39 
40 
41 
42 
43 
Q4 
45 

002315 

0231& 102000 
U2317 104UOO 
02320 107404 

4& 02321 063077 
47 
4a 
49 002321 
50 02322 1250U4 
51 
52 02323 063077 
53 
54 

ANU O,O,SlR 
EH~OR 
~ALT 

E3&5=.-1 
MOV U,O,SlR 
ER~OR 
HALT 

,RESULT OF AND SHD=O 

;ERR • (8)- USED FOR ERROR DICTIONARY 
,RECHECK RESULT 

E3&&=.-1 ,ERR. (8)- USED FOR ERRO~ DICTIONARY 
,SEE RESULT IN ACO TO DETERMINE ALU BIT(S) IN ERR 

;AND -I TO 0 WITH 0 AS DESTINATION 
;RESULT SHOULD AGAIN=O'S 

AN002: ADC 0,0 
COM Uri 
AND Orl,SlR 
ERROR 
HALT 

E3&7=.-1 
MOV 1 rI, SlR 
ERROR 
HALT 

:DEST REG ACI=O'S 
,RESULT OF ABOVE AND NOT=O 

:ERR • (8)- USED FOR ERROR DICTIONARY 
;RECHECK RESULT 

55 002323 E370=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
56 :EXAMINE ACI TO DETERMINE ALU BIT(S) IN ERROR 
57 
58 ITESl AND OF 0 TO -I WITH -1 ORIGINAL DESTINATION 
59 02324 10~OOO ANU03: AUC 0,0 
60 02325 104000 COM 0,1 



0075 P~CST 
01 0232& 123404 
02 
03 02327 0&3077 
04 
05 
0& 002327 
07 02330 101004 
08 
09 02331 0&3077 
'10 
II 
12 002331 
13 

o 

AND I,O,SZR 
ERKOR 
HALT 

E37I=.-1 
MOV O,O,SZR 
EkROK 
HALT 

IDEST=-I SRC=O RES SHO=O 

IERR # (8)- USED FOR ERROR DICTIONARY 
,RECHECK RESULT 

EJ72=.-1 IERR • (8)- USED FOR ERROR DICTIONARY 
IEXAMINE ACO TO DETERMINE ALU 8IT(S) IN ERROR 

1007& pRCST 
01 
02 
03 
04 
05 
0& 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 02332 102000 
40 02333 10014, 
41 
42 02334 003077 
43 
44 
45 002334 

o 

IDEFINE BIT TEST MACRO FOR AND INSTRUGTION 
.MACRO ANUTS 

ITHE NEXT SERIES IS AN AND TST OF BIT '2 
IACO=~3 COMING INTU THE TESl 

I AND-lI 
MOV 0,1 IACO='3 
AND O,I,SNR IBIT "2 SHD REMAIN=I 
ERROR 
MOV 1,2 
AUC 0,2 
COM 2,2,SZR ,TEST FOR EXTRA dITS 
ERROR IMORE THAN I BIT IN AND OF "3 

IEXAMINE ACI TO DETERMINE SITtS) IN ERROR IT SHO="3 

,NOw TEST AND OF COMPLIMENTS 
,SOURCE WILL="3 DEST WILL=COMPLIMENT 

JAN-IA: 
COM 0 r1 
AND O,I,SZR 
ERROR lAND OF "3 AND ITS COM FAILED 

IEXAMINE ACI TO DETERMINE BIT(S) FAILED IT SHO=U 

ITEST AND OF COMPLIMENTS WITH DEST="3 AND SRC=COM 
IAN' IS: 

x 

MOV 0,1 
COM 1,2 
AND 2,I,SZR 
ERROR lAND OF "3 AND ITS COM FAILED 

DETERMINE SITS FAILEO IT SHD=O IEXAf'lINE ACI Til 
MOVZL 0,0 ISET UP NEXT TEST 

,SET UP ACO=I FOR FIRST AND TEST 

AOC 0,0 
COMOL O,O,SNN 
ERROR 
HALT 

E373=.-1 IERR # (8)- USEO FOR ERROR DICTIONARY 

(~ 



) 

10077 PRCST 
01 
02 
03 
04 
05 
06 02335 105000 
07 02336 101405 
08 
Oq 02337 0&3077 
·10 
11 
12 
13 
14 
IS 
1& 

002337 
02340 131000 
02341 112000 
02342 150004 

17 02343 063077 
18 
Iq 
20 
21 
22 
23 
24 
25 
210 

002343 

27 02344 104000 
28 02345 107404 
29 
SO 023410 063077 
31 
32 
53 
34 
35 
36 
37 
38 
39 
40 
41 
42 

002346 

02347 105000 
02350 130000 
02351 147404 

43 02352 063077 
44 
45 
4& 
47 

002352 

48 02353 101120 
4q 
50 
51 
52 
53 02354 105000 
54 0-1355 107405 
55 
56 023510 0103077 
57 
58 
59 0023510 
100 02357 131000 

ANDTS 04.15,1 
rTHE NEXT SERIES IS AN AND TST OF BIT IS 
:ACO=I COMING INTO THE TEST 

;ANDO'" 
MOV 0,1 
AND O,\,SNR 
ERROR 
HALT 

E374=.-1 
MOV 1,2 
ADC 0,2 
COM 2,2,SZR 
ERROR 
HALT 

:ACO=I 
rBIT 15 SHD REMAIN=I 

,ERR # (8)- USED FOR ERROR DICTIONARY 

,TEST FOR EXTRA BITS 
;MORE THAN 1 BIT IN AND OF I 

E375=.-1 :ER~ # (8)- USED FOR ERROR DICTIONARY 
rEXAMINE ACI TO DETERMINE BIT(S) IN ERROR IT SHO=I 

rNOW TEST AND OF COMPLIMENTS 
ISOU~CE WILL=I OEST WILL=COMPLIMENT 

:ANU4A: 
COM 0,\ 
AND O,I,SZR 
ERROR 
HALT 

rAND OF I ANO ITS COM FAILED 

E376=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
rEXAMINE ACI TO DETEkMINE BIT(S) FAILED IT SHO=O 

:TEST AND OF COMPLIMENTS WITH OEST=I AND SRC=COM 
,AN04S: 

MOV 0.1 
COM 1,2 
AND 2,\,SZR 
ERROR 
HALT 

;AND OF I ANO ITS COM FAILED 

,ERR # (8)- USED FOR ERWOR DICTIONARY 
DETERMINE BITS FAILED IT SHO=O 

E377=.-1 
,EXAMINE ACI TO 

MOVZL O,u 
ANDTS 05.14,2 

rSET UP NEXT TEST 

,THE NEXT SERIES IS AN AND TST 
;ACO=~ COMING INTO THE TEST 

IANOu5: 

OF BIT 14 

MOV 0.1 
AND O,\,SNR 
ERROR 
HALT 

E400=.-1 
MOV 1,2 

;ACO=2 
:BIT 14 SHO REMAIN=I 

,ERR # (8)- USED FOR ERROR OICTIONARY 

) 

0078 PReST 
01 023100 112000 
02 023101 150004 
03 
04 OBb2 0103077 
05 
0& 
07 
08 
Oq 
10 
II 
12 
13 

002362 

14 023&3 104000 
15 023104 107404 
1& 
17 023&5 0&3077 
18 
19 
20 
21 
22 
23 
24 
25 
210 
27 
28 
2q 

002365 

0236& 105000 
02367 130000 
02370 147404 

30 02371 0103077 
31 
32 
33 
34 

002371 

35 02372 101120 
3& 
37 
38 
3q 
40 02373 105000 
41 02374 107405 
42 
43 0237, 0103077 
44 
45 
410 
47 0237b 
48 02377 
49 02400 
50 

002375 
131000 
112000 
150004 

51 0240 I 063077 
52 
53 
54 002401 
55 
56 
57 
58 
5q 
&0 

ADC 0,2 
CDr~ 2,2,SZR 
ERROR 
HAU 

) 

:TEST FOR EXTRA BITS 
:MORE THAN I BIT IN AND OF 2 

E401=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
:EXAMINE ACI TO DETERMINE bIT(S) IN ERROR IT SHD=2 

rNOW TEST ANO OF COM~LIMENTS 
rSOURCE WILL=2 DEST WILL=COMPLIMENT 

;AN05A: 
COM U,I 
AND Uri, SZR 
ERRO~ 

HALT 
rAND OF 2 AND ITS COM FAILED 

E402=.-1 ,ERR' (8)- USEO FOR ERROR DICTIONARY 
rEXAMINE ACI TO DETERMINE BIT(S) FAILED IT SHD=O 

,TEST AND OF COMPLIMENTS WITH DEST=2 AND SRC=COM 
,AN058: 

MOV 0.1 
COM 1,2 
AND 2.1, SZR 
ERROR 
HALT 

;ANO OF 2 AND ITS COM FAILED 

:ERR # (8)- USED FOR ERROR OICTIONARY 
DETERMINE BITS FAILED IT SHO=O 

E403=.-1 
;EXAMINE ACI TO 

MOVZL 0,0 
ANOTS 06.13,4 

rSET UP NEXT TEST 

,THE NEXT SERIES IS AN AND TST 
IACO=4 COMING I~TO THE TEST 

;AN006: 

OF BIT 13 

MOV 0.1 
ANU O,I,SNR 
E~ROR 
HALT 

E404=.-1 
MOV 1,2 
ADC 0,2 
COM 2,2,SZR 
ERROR 
tiALT 

:ACO=4 
rBIT 13 SHD REMAIN=I 

rERR # (8)- USED FOR ERROR UICTIONARY 

:TEST FOR EXTRA BITS 
;MORE THAN I BIT IN AND OF 4 

E405=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
rEXAMINE ACI TO OETERMIN~ BIT(S) IN ERROR IT 51'10=4 

;NOW TEST AND OF COMP~IMENTS 
rSOURCE .ILL=4 DEST ~ILL=COMPLIMENT 

:AN06A: 



0079 PRCST 
01 02q02 104UOO 
02 024.03 107404 
03 
04 02q04 0&3017 
05 
0& 
07 
08 
09 
10 
II 
12 
13 
Iq 
15 
1& 

002404 

02405 105000 
02QO& 130000 
02407 IQH04 

17 02ql0 0&3071 
18 
19 
20 
21 

002410 

22 02411 101120 
23 
24 
25 
26 
27 02412 105000 
28 02413 107q05 
29 
30 02Qlq 0&3077 
31 
32 
33 
3Q 
3:; 
3& 
37 

02415 
0241& 
02417 

002414 
131000 
112000 
150004 

38 02420 0&3017 
39 
40 
Ql 
42 
H 
QQ 
Q5 
Q& 
Q7 

002420 

48 02Q21 10QOOO 
49 02422 IOH04 
50 
51 02423 0&3077 
52 ' 
53 
54 
55 
56 
57 
58 
59 

002423 

&0 02424 105000 

~ 

COM 0.1 
AND U.I.SZR 
E~ROR 
HAlT 

;AND OF 4 AND ITS COM FAI~ED 

E40&=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
;EXAMINE ACI TO DETERMINE BIT(S) FAI~ED IT SHD=U 

,TEST AND OF COMP~IMENTS WITH DEST=4 AND SRC=COM 
;AN06S: 

MOV 0.1 
COM 1,2 
AND 2.1,SZR 
ERROR 
HA~T 

,AND UF Q AND ITS COM FAI~ED 

;ERR # (8)- USED FOR ERROR DICTIONARY 
DETER~INE BITS FAI~ED IT SHD=O 

E407=.-1 
,EXAMINE ACI TO 

MOVZ~ 0,0 
ANDTS 07,12.10 

ISET UP NEXT TEST 

;THE NEXT SERIES IS AN AND TST 
IACO=IO COMING INTO THE TEST 

OF BIT 12 

, AN0071 
MDV 0,1 
AND 0 r1, SNR 
ERROR 
HA~T 

E410=.-1 
MOV 1,2 
ADC U,2 
COM 2,2,SZR 
ERROR 
HA~T 

,ACO=IO 
,BIT 12 SHD REMAIN=I 

;ERR # (8)- USED FOR ERROR OICTIONARY 

; TEST FOR EXTRA BITS 
,MORE THAN I BIT IN AND UF 10 

E411=.-1 ;ERR # (8)- USED FOR ERROR DICTIONARY 
:EXAMINE ACI TO DETERMINE BIT(S) IN ERROR IT SHD=IO 

,NOW TEST AND OF COMP~IMENTS 
,SOURCE wl~~=IO DEST WI~~=COMP~I~ENT 

,AN07A: 
COM 0,1 
ANO O,I,SZR 
E~MOR 

HA~T 
,AND UF 10 AND ITS COM FAI~EO 

E412=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
,EXAMINE ACI TO DETERMINE BIT(S) FAI~ED IT SHD=O 

,TEST AND OF COMP~IMENTS WITH DEST=IO AND SRC=COM 
,AN07B: 

MOV 0,1 

0080 PMCST 
01 02Q25 130000 
02 0242& 147404 
03 
OQ 02427 0&3077 
05 
06 
07 
08 

OU2427 

09 02430 101120 
10 
II 
12 
13 
14 02431 105000 
15 02432 107405 
1& 
17 02433 0&3077 
18 
19 
2U 
21 
22 
23 
24 

002433 
02434 131000 
02435 112000 
02436 150004 

25 02437 0&3077 
2& 
27 
28 
29 
10 
31 
32 
33 
34 

002437 

35 02440 104000 
3& 02441 107404 
37 
38 02442 0&3077 
39 
40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 
50 

00244,2 

02443 105000 
02444 130000 
02445 147404 

51 0244& 0&3077 
52 
53 
54 
55 

00244& 

5& 02447 101120 
57 
58 
59 
60 

J 

COM 1,2 
AND 2r1,SlR 
ERROR 
HA~T 

;AND OF 10 AND ITS COM FAI~ED 

;ERR # (8)- USED FOR ERROR DICTIONARY 
DETERMINE ~ITS FAI~ED IT SHD=O 

E413=.-1 
,EXAMINE ACI TO 

MOVZ~ 0,0 
ANDTS 0~,11,20 

,SET UP NEXT TEST 

IT~E NEXT'SERIES IS AN AND TST 
JACU=20 CUMING INTO THE TE5T 

IANDO~: 
MOV 0,1 IACO=20 

OF bIT 11 

,AND Orl,SNR 
ERMOR 

,SIT II SHD REMAIN=I 

HA~T 

E414=.-1 
MOV 1,2 
ACC 0,2 

IERR # (8)- USED FOR ERROR DICTIONARY 

COM 2,2,SZR 
ERROR 
HALT 

,TEST FOR EXTRA BITS 
;MORE THAN I BIT IN AND OF 20 

E415=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 
;EXAMINE ACI TO DETERMINE BIT(S) IN ERMOR IT SHD=20 

,NOW TEST AND OF COMPLIMENTS 
'~OURCE WI~~=20 DEST wI~~=COMP~IMENT 

;AN08A: 
COM 0,1 
AND O,I,SZR 
ERROR 
HA~r 

,AND OF 20 AND ITS COM FAI~ED 

E41&=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
,EXAMINE ACI TO DETER~INE BIT(S) FAI~ED IT SHD=O 

,TEST AND OF COMP~IMENTS wITH DEST=20 AND SRC=COM 
,AN08S: 

MOV 0.1 
cor~ 1,2 
AND 2r1,SZR 
EI'IROR 
HA~T 

:AND uF 20 ANO ITS COM FAI~EU 

;ERR # (8)- USED FOR ERROR DICTIONARY 
DETERMINE BITS FAI~ED IT SHD=O 

E417=.-1 
;EXAMINE ACI TO 

MOVZ~ 0,0 
ANDTS 09r10,40 

,SET UP NEXT TEST 

,THE NEXT SERIES IS AN AND TST 
,ACO=40 COMING INTO THE TEST 

: AND09: 

OF an 10 

'~ 



~) 

0081 PRCST 
01 02450 105000 
02 02451 107405 
03 
04 02452 063077 
05 
0& 
07 
08 
09 

'10 
II 

02453 
02454 
02455 

002452 
131000 
112000 
150004 

12 0245& 063077 
U 
14 
15 
1& 
17 
18 
19 
20 
~I 

002451> 

e2 02457 104000 
23 02460 107404 
24 
25 024&1 0&3077 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

0024&1 

0241>2 105000 
0241>3 130000 
024&4 147404 

38 02465 0&3077 
3Q 

40 
41 
42 

00241>5 

43 024&& 101120 
44 
45 
4& 
47 
48 024&7 105000 
49 02470 107405 
50 
51 02471 0&3077 
52 
53 
54 
55 
5& 
57 
58 

02472 
02473 
02474 

002471 
131000 
112000 
150004 

59 02475 0&3077 
&0 

MOV 0,1 
AND O,l,SNR 
E~ROR 
HALT 

E420=.-1 
MOV 1,2 
ADC O,e 
COM 2,2,SZR 
ERROH 
HALT 

IACO=40 
ISIT 10 SHD REMAIN=I 

IERR # (8)- USED FOR ERRO~ DICTIONARY 

ITEST FOR EXTRA BITS 
IMORE THAN I 8IT IN AND OF 40 

E4~1=.-1 IERR # (8)- USED FOR ERROR OICTIONARY 
'EXAMINE ACI TO DETERMINE 8IT(S) IN tRROR IT SHO=40 

,NOw TEST AND OF COMPLIMENTS 
ISOuwCE WILL=40 DEST wIL~=COMPLIMENT 

1ANOQA: 
COM 0.1 
AND O,I,SZR 
ERROR 
HALT 

lAND OF 40 AND ITS COM FAILED 

E422=.-1 IERR • (8)- USED FOR ERROR DICTIONARY 
IEXAMINE ACI TO DETERMINE 8IT(S) FAILED IT SHD=O 

,TEST ANa OF COMPLIMENTS WITH DEST=40 AND SRC=COM 
,AN09S: 

MOV 0,1 
COM 1,2 
AND 2,1,SZR 
ERROR 
HALT 

,AND OF 40 AND ITS COM FAILED 

,ERR # (8)- USED FOR ERROR DICTIONARY 
DETERMINE 8ITS FAILED IT SHD=O 

E423=.-1 
IEXAMINE ACI TO 

MDVZL 0,0 
ANDTS 10,9,100 

:SET UP NEXT TEST 

,THE NEXT SERIES IS AN AND TST 
,ACO=IOO COMING INTO THE TEST 

IANOIO: 

OF BIT 9 

MOV 0,1 
AND O,l,SNR 
ERROR 
HALT 

E424=.-1 
MOV 1,2 
ADC 0,2 
COM 2,2,SZR 
ERRUR 
HALT 

,ACO=IOO 
,8IT 9 SHD REMAIN=I 

IERR • (8)- USED FOR ERROR DICTIONARY 

,TEST FOR EXTRA BITS 
IMORE THAN I BIT IN AND OF 100 

) 

0082 PRCST 
01 
02 
03 
04 
05 
0& 
07 
08 

002475 

09 02471> 104000 
10 02477 107404 
11 
Ii! 02500 0&3077 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 

002500 

02501 105000 
02502 130000 
02503 147404 

25 02504 01>3077 
2& 
27 
28 
29 

1102504 

30 02505 101120 
31 
32 
33 
34 
35 0250& 105000 
31> 02507 107405 
37 
38 02,10 0&3077 
39 
40 
41 
42 
43 
44 
4~ 

U2511 
02512 
02513 

002510 
131000 
112000 
150004 

4& 02514 0&3077 
47 
48 
49' 
50 
51 
52 
53 
54 
55 

002514 

5& 02515 104000 
57 0251& 107404 
58 
59 02517 0&3077 
&0 

) 

E42S=.-1 IER~ * (8)- USED FOR ~RROR DICTIONARY 
:EXAMINE ACI TO DETERMINE ~IT(8) IN ERROR IT SHD=IOO 

,NOW TEST AND OF CUMPLIMENTS 
'SOURCE ~I~L=IOO DEST WIL~=COMPLIMENT 

IANIOA: 
COM 11,1 
ANU Od,SZR 
ERROR 
HALT 

lAND OF 100 AND ITS COM FAILED 

E421>=.-1 IERR * (8)- USED, FOR ERROR DICTIONARY 
IEXAMINE ACI TO DETERMINE 8IT(S) FAILED IT SHD=O 

,TEST AND OF COMPLIMENTS wITH DEST=IOO AND SRC=COM 
,ANIOB: 

MOV 0,1 
COM 1,2 
AND ~d,SZ~ 
ERROR 
HALT 

lAND OF 100 AND ITS COM FAILED 

,ERR * (8)- USED FOR ERROR DICTIONARY 
DETERMINE BITS FAILED IT SHD=O 

E427=.-1 
,EXAMINE ACI TO 

MOVZL 0,0 
ANDTS 11,8,200 

;SET UP NEXT TEST 

ITHE NEXT SERIES IS AN ANO TST 
,ACO=2UO COMING INTO THE TEST 

,ANOIII 

OF BIT 8 

MOV 0,1 
AND Od,SNR 
ERROR 
HALT 

E430=.-1 
MOV 1,2 
ADC 0,2 
COM 2,2,SZR 
ERROR 
HALT 

IACO=200 
,BIT 8 SHD REMAIN=I 

,ERR # (8)- USED FOR ERROR DICTIONARY 

ITEST FOR EXTRA BITS 
,MURE THAN I BIT IN AND OF 200 

E431=.-1 IERR * (8)- USED FOR ERROR DICTIONARY 
IEXAMINE ACI TO DETERMINE BIT(S) IN ERROR IT SHO=200 

,NOW TEST AND OF COMPLIMENTS 
,SOURCE WILL=200 OEST WIL~=COMPLIMENT 

,ANllA: 
COM 0,1 
AND Od,SZR 
ERROR 
HALT 

lAND OF 200 AND ITS COM FAILED 



0083 PRCST 
01 
02 
03 
04 
05 
Ob 
07 
08 
Oq 
'10 
II 

002517 

02520 105000 
02521 130000 
025<2 147404 

12 02523 0&3077 
13 
14 
15 
1& 

002523 

17 02524 101120 
18 
Iq 
20 
21 
22 02525 105000 
23 0252& 107405 
24 
25 02527 0&3077 
2& 
27 
28 
2q 
30 
31 
32 

002527 
02530 131000 
02531 112000 
02532 150004 

33 02533 0&3077 
34 
35 
36 
37 
38 
H 
40 
41 
42 

002533 

43 02534 104000 
44 02535 107404 
.5 
46 02536 063077 
47 
48 
4q 
50 
51 
52 
53 
54 
55 
51> 
57 
58 

00253& 

02537 105000 
02540 130000 
02541 147404 

5q 02542 063077 
60 

(.~ .. (~ 

E.32=.-1 ;ERR # (8)- USED FOR ERROR DICTIONARY 
;EXAMINE ACI TO DETERMINE BIT(S) FAILED IT SHD=O 

rTEST AND OF COMPLIMENTS WITH DEST=200 AND SRC=COM 
;ANIIS: 

MOV 0,1 
CUM 1,2 
AND 2.1,SZR 
ERROR 
HALT 

rAND OF 200 AND ITS COM FAILED 

:ERR # (8)- USED FOR ERROR DICTIONARY 
DETE"MINE BITS FAILED IT SHD=O 

E4n=.-1 
,EXAMINE ACI TO 

MOVZL 0,0 
ANOTS 12,7,.00 

:SET UP NEXT TEST 

,THE NEXT SERIES IS AN AND TST 
,ACO=400 CUMING INTO THE TEST 

rANUI2: 

OF 8IT 7 

MOV v,l 
AND 0, I, SNR 
E".UR 
HALT 

E.34=. -I 
MOV 1,2 
ADC 0,2 
COM 2,2,SZR 
ERROR 
HALT 

rACO=400 
,BIT 7 SHU REMAIN=I 

rERR # (8)- USED FOR ERROR DICTIONARY 

,TEST FOR EXTRA BITS 
I~ORE THAN I BIT IN AND OF 400 

E435=.-1 IERR • (8)- USED FOR ERROR DICTIONARY 
;EXAMINE ACI TO DETERMINE BIT(S) IN ERROR IT SHO=400 

,NOW TEST AND OF COMPLIMENTS 
,SOURCE WILL'400 DEST WILL=COMPLIMENT 

,ANI2A: 
COM 0,1 
AND O.1,SZR 
ERROR 
HALT 

;ANO DF 400 AND ITS COM FAILED 

E.36'.-1 ;ERR # (8)- USED FUR ERROR DICTIONARY 
;EXAMINE ACI TO DETERMINE BIT(S) FAILED IT SHD'O 

;TEST AND OF COMPLIMENTS WITH OEST=.OO AND SRC'COM 
;ANI2&: 

MOV 0,1 
COM 1,2 
AND 2d,SZR 
ERROR 
~ALT 

rAND OF 400 AND ITS COM FAILED 

0084 PRCST 
01 
02 
03 

002542 

04 02543 101120 
OS 
06 
07 
08 
Oq 025.4 105000 
10 02545 107405 
II 
12 025.6 063077 
13 
I. 
IS 
1& 
17 
18 
Iq 

002546 
02547 131000 
02550 112000 
02551 15000. 

20 02552 01>3077 
21 
22 
23 
24 
25 
26 
27 
28 
2q 

002552 

30 02553 10.000 
31 02554 107404 
32 
33 02555 0&3077 
3. 
35 
3b 
37 
38 
H 
40 
.1 
42 
43 
44 
45 

00a555 

0255& 105000 
02557 130000 
02560 147404 

46 02561 063077 
47 
48 
4q 
~o 

002561 

51 025b2 101120 
52 
53 
54 
55 
56 02563 105000 
57 Oa5&4 107405 
58 
5q 025&5 063077 
bO 

(~ 

E437'.-1 
,EXAMINE Al;I TO 

MOVZL 0,0 

;ERR # (8)- USED. Fo~ ERROR DICTIONARY 
DETERMINE BITS FAILED IT SHD'O 

;SET UP NEXT TEST 
ANOTS 13,6.1000 

;THE NEXT SERIES IS AN AND TST OF 
,ACO'IOOO COMING INTO THE TEST 

,ANOI3: 
MOV 0,1 ,ACO=IOOO 

8IT 6 

AND Od,SNR 
~RRoR 

:SIT & SHD REMAIN'I 

HALT 

E4.0=.-1 
MOV 1,2 
ADC 0,2 

;ERR # (8)- USED FOR ERROR DICTIONARY 

COM 2,2,SZR 
eRROR 
HALT 

;TEST FOR EXTRA BITS 
;MORE ThAN I ~IT IN AND OF 1000 

E4.1=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
IEXAMINE ACI TO DETERMINE ~IT(S) IN ERROR IT SHO'IOOO 

,NOW TEST AND OF COMPLIMENTS 
;SOURLE WILL'IOOO OEST WILL'COMPLIMENT 

;ANI3A: 
CllM 0,1 
AND Od,SZR 
ERROR 
HALT 

,AND OF 1000 AND ITS COM FAILED 

E •• a'.-I :ERR # (8)- USED FOR ERROR DICTIONARY 
;EXAMINE ACI TO DETERMINE BIT(S) FAILED IT SHD'O 

ITEST AND OF COMPLIMENTS wITH OEST=IOOO AND SRC'COM 
rANI$sr 

MOV 0,1 
COM 1,2 
AND 2d,SZR 
ERROR 
HALT 

rAND OF 1000 AND ITS COM FAILED 

E.43'.-1 
;EXAMINE ACI TU 

MOVZL 0,0 

;ERR # (8)- USED FOR ERROR DICTIONARY 
DETERMINE BITS FAILED IT SHo,O 

;SET UP NEXT TEST 
ANOTS 14,5,2000 

,THE NEXT SERIES IS AN AND TST OF 
;ACO'2000 COMING INTO THE TEST 

,ANDI.: 
MOV 0, I ,ACO'2000 

BIT 5 

AND Od,SNR 
ERROR 

,8IT 5 SHO REMAIN'I 

HALT 

(~ 



~) 

0085 P~CsT 

01 
02 
03 
O~ 

05 
0& 

025&& 
025&7 
02570 

002505 
131000 
112000 
150004 

07 02571 0&3077 
08 
09 
'10 
II 
12 
13 
14 
15 
Ib 

0025'11 

17 02572 10~000 
18 02573 10740~ 

19 
20 02574 Ob3077 
21 
22 
23 
2~ 

25 
21> 
27 
28 
29 
30 
31 
32 

002574 

02575 105000 
0257& 1.l0000 
02577 147404 

33 02bOO Ob3077 
H 
35 
3& 
37 

002600 

38 02bOI 101120 
39 
~O 

41 
~2 
43 02b02 105000 
44 02b03 107405 
45 
4b 02bO~ 0&3077 
47 
4d 
49 
50 
51 
52 
53 

02b05 
02&0& 
02&07 

002&04 
131000 
112000 
150004 

54 02&10 Ob3077 
55 
5& 
57 
5B 
59 
bO 

002&10 

E444=.-1 
MOV 1.2 
AUC 0.2 
COM 2.2.SZR 
E~RO" 
HALT 

:ERk # (B)- USED FOR ERROk DICTIONARY 

:TEST FOR EXTRA ~ITS 
:MORE THAN I BIT IN AND OF 2000 

E445=.-1 :ERR # (8)- UsEO FOR ERROR DICTIONARY 
:EXAMINE ACI TO DETERMINE BIT(S) IN E~ROR IT sHD=2000 

:NOW TEST AND OF COMPLIMENTS 
:SOURCE wILL=20DO DEsT wILL=COMPLIMENT 

:ANI4A: 
COM 0.1 
ANO Od.SZR 
ERROR 
~ALT 

:AND OF 2000 AND ITS COM FAILED 

E44&=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
IEXAMINE ACI TO DETERMINE ~IT(S) FAILED IT s~D=O 

:T<sT AND OF COMPLIMENTS wITH OEsT=2000 AND SRC=COM 
:ANUB: 

MOV 0.1 
COM 1.< 
AND 2d.SZR 
ERROil 
HALT 

:AND OF 2000 AND ITS COM FAILED 

E447=.-1 
,EXAMINE ACI TO 

MOVZL 0.0 

:ERR # (8)- USED FOR ERROR DICTIONARY 
DETERMINE BITS FAILED IT SHD=O 

:SET UP NEXT TEST 
ANDTS 15.4.4000 

:THE NEXT SERIES IS AN ANO TST OF 
:ACO=4000 COMING INTO THE TEST 

:ANDI5' 

BIT 4 

MOV 0.1 
AND Od.SNR 
ERRO~ 

HALT 

E450=.-1 
MOV 1.2 
ACC 0.2 
COM 2.2.sZR 
ERROR 
HALT 

:ACO=4000 
:BIT 4 SHU REMAIN=I 

:ERk # (8)- USED FOR ERROR DICTIONARY 

:TEST FOR EXTRA BITS 
:MOME THAN 1 BIT IN AND OF 4000 

E451=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 
:EXAMINE ACI TO OETERMINE bIT(8) IN ERROR IT sHO=4000 

~) 

OU8& PRCsT 
01 
02 
03 
O~ 02&11 104000 
05 02&12 107404 
0& 
07 02&13 0&3077 
08 
09 
10 
11 
12 
13 
14 
IS 
1& 
17 
18 
19 

002&13 

02&14 105000 
02&15 130000 
02&1& 147404 

20 02b17 Ob3077 
21 
22 
23 002&17 
24 
2502&20101120 
2& 
27 
28 
29 
30 02&21 105000 
31 02&22 10740S 
32 
33 U2&23 0&3077 
34 
35 
3b 
37 
3B 
39 
40 

002&23 
02&24 131000 
02&25 112000 
02&2& 150004 

41 0<&27 0&3077 
42 
43 
44 
45 
4& 
47 
48 
49 
50 

002&27 

51 02&30 104000 
52 02&31 107404 
53 
54 02632 U&3077 
55 
5& 
57 
58 
59 
&0 

002&32 

:NUW TEST ANO OF COMPLIMENTS 
:SUURCE WILL=40UO DEST WILL"COMPLIMENT 

:ANI~A' 
COM 0.1 
AND O,1.SZ~ 

EWROR 
MALT 

:AND OF 4000 AND ITS COM FAILEO 

-) 

E452=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
,EXAMINE AC! TO DETE~MINE ijIT(S) FAILED IT SHD=O 

:TEST AND UF COMPLIMENTS wITH DEST=4000 AND SRC=COM 
,ANI5B' 

MOV 0,1 
COM 1.2 
AND 2,1.SZR 
ERRO~ 

HALT 
:AND OF 4000 AND ITS COM FAILEO 

E453=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
:EXAMINE ACI TO DETERMINE 81TS FAILEO IT SHD=O 

MOVZL 0.0 ,SET UP NEXT TEST 
ANDTS 1&.3.10000 

:THE NEXT SERIES IS AN AND TST OF ~IT 3 
:ACO=IOOOO COMING INTO THE TEST 

:AND1&' 
MOV 0,1 
ANO O,l.sNR 
ERROR 
MALT 

E454=.-1 
MOV 1.2 
AUC 0.2 
COM 2.2.SZR 
ERROR 
HALT 

,ACO=10000 
:BIT 3 SHO REMAIN=I 

:ER~ # (8)- USED FOR ERROR DICTIONARY 

,TEST FOR EXTRA BITS 
:MORE THAN I BIT IN AND OF 10000 

E4SS=.-1 :ERR # (B)- USED FOR EwROR DICTIONARY 
:EXAMINE ACI TO DETERMINE BIT(S) IN ERROR IT SHD=10000 

,NOw TEST ANO OF COMPLIMENTS 
:SOURCE wILL=IOOOO DEST WILL=COMPLIMENT 

,ANI&A' 
COM 0.1 
ANO O.I.SZR 
ERROR 
HALT 

:AND OF 10000 AND ITS COM FAILED 

E45&=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
:EXAMINE ACI TO DETERMINE BIT(S) FAILED IT SHD=O 



0087 PRCST 
01 
02 
03 
04 
05 
06 

02633 105000 
02634 130000 
02635 147404 

07 0263" O"J077 
08 
09 

'10 
11 

002636 

12 02637 101120 
13 
14 
IS 
I" 
17 02"40 105000 
18 02"41 107405 
19 
20 02642 063077 
21 
22 
23 
24 
25 
26 
27 

002&42 
02&43 151000 
02644 112000 
02"45 150004 

28 02646 063077 
29 
30 
31 
32 
33 
34 
35 
36 
37 

00264" 

38 02"47 104000 
39 02&50 107404 
40 
41 02&51 0&3077 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

002&51 

02652 105000 
02653 130000 
02654 147404 

54 02655 063077 
55 
56 
57 
58 

002"55 

59 0265" 101120 
60 

~ 

,TEST AND OF COMPLIMENTS wITH DEST=IOOOO AND SRC=COM 
,AN1&B: 

MOV 0 d 
COM 1.2 
AND 2d.SZR 
ERROR 
HALT 

,AND uF 10000 ANO ITS COM FAILED 

E457=.-1 ,EHR * (8)- USEO FOR ERROR DICTIONARY 
IEXAMINE ACI TO DETE~MINE BITS FAILED IT SHD=O 

MOVZL 0.0 'SET UP NEXT TEST 
ANDTS 17.2.20000 

,THE NEXT SERIES IS AN AND TST OF BIT 2 
,ACO=20000 COMING INTO THE TEST 

IANDI7: 
MDV 0,1 
AND IId.SN~ 
ERROR 
HAL T 

E460=.-1 
MOV 1.2 
A~C 0,2 
COM 2,2,SZR 
ERRUR 
HALT 

,ACO=20000 
,BIT 2 SHD REMAIN=I 

,EHR # (8)- USED FOR ERHDR DICTIONARY 

ITEST FOR EXTRA SITS 
,MORE THAN I SIT IN ANU OF 20000 

E4"1=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
,EXAMINE ACI TO DETERMINE BIT(S) IN ERRUR IT SHD=20000 

,NOW TEST AND UF COMPLIMENTS 
ISDURCE WILL=20000 DEST WILL=CUMPLIMENT 

,ANI7A: 
COM 0,1 
AND O.I.SZR 
ERROR 
HALT 

lAND OF 20000 ~ND ITS COM FAILED 

E462=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
,EXAMINE ACI TO DETERMINE BIT(S) FAILED IT SHD=O 

ITEST AND OF COMPLIMENTS WITH DEST=20000 AND SRC=COM 
,ANI7BI 

MOV 0.1 
COM 1,2 
AND 2d.SZR 
ERROR 
HALT 

lAND OF 20000 AND ITS COM FAILED 

E4"3=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
,EXAMINE ACI TO DETERMINE BITS FAILED IT SHD=O 

MOVZL 0,0 ,SET UP NEXT TEST 
ANOTS 18,1,40000 

008~ PReST 
01 
02 
03 
04 02&57 105000 
U5 026bO 107405 
06 
07 02b61 063077 
08 
09 
10 
II 
12 
13 
14 

026b2 
02&&3 
026&4 

002&61 
131000 
112000 
150004 

15 02&65 063077 
16 
17 
18 
19 
20 
21 
22 
23 
24 

U02665 

25 02666 104000 
26 02667 1074u4 
27 
28 02&70 063077 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

002670 

02&71 105000 
0267e 130000 
02,,73 147404 

41 02674 063077 
42 
43 
44 
45 

002&74 

4& 02675 101120 
47 
48 
49 
50 
51 02676 105000 
52 02677 107405 
53 
S4 02700 063077 
55 
51> 
57 
58 
59 
60 

02701 
02H2 
Oe7U3 

I,~ 

00e700 
'31000 
lleOOO 
150004 

'TH~ NEXT SERIES IS AN AND TST OF BiT I 
IACO=40UOO COMING INTO THE TEST 

lANDIS: 
MOV 0,1 
AND Orl.SNR 
ERROR, 
riALT 

:ACO=40000 
IBIT I SHD REMAIN=I 

E464=.-1 
,",OV I,e 
AOC 0, e 

IERR # (8)- USED FOR ERROR DICTIONA~Y 

COM e,2,SZR 
ERROR 
HALT 

:TEST FOR EXTRA BITS 
IMORE THAN I BIT IN AND OF 40000 

E41>5=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
IEXAMINE ACI TO OETER~INE BIT(S) IN ERROR IT SHO=40000 

INOw TEST AND OF COMPLIMENTS 
ISOUNCE WILL=4~000 D~ST WILL=COMPLIMENT 

IANISA: 
COM 0,1 
AND Orl,SZR 
ERROR 
HALT 

lAND OF 40000 AND ITS COM FAILED 

E4&&=.-1 IEHR • (8)- USED FOR ERROR OICTIONARY 
,EXAMINE ACI TO DETERMINE ~IT(S) FAILED IT SHD=O 

ITEST AND OF COMPLIMENTS WITH DEST=40000 AND SRC=COM 
IANI8S: 

MOV 0 rl 
COM 1.2 
AND e,I.SZR 
ERROR 
HALT 

,AND OF 40000 AND ITS COM FAILED 

E467=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 
,EXAMINE ACI TU OETERMINE BITS FAILED IT SHD=O 

MOVZL 0.0 ISET UP NEXT TEST 
ANDTS 19.0.100000 

ITHE NEXT SERIES 15 AN AND TST OF BIT 0 
,ACO=looooa COMING INTO THE TEST 

IANDI9: 
MOV 0.1 
AND Orl.SNR 
ERROR 
HALT 

,ACO=IOOOOO 
,BIT 0 SHD REMAIN=I 

E470=.-1 
~Ov I,e 
AD~ U,2 

,ERR # (8)- USED FOR ERROR DICTIONARY 

COM 2,e.SZR :TEST FOR EXTRA BITS 

',~ 



~) 

0089 PRCST 
01 
02 02704 0&3077 
03 
04 
05 002704 
Ob 
07 
06 
09 
10 
II 
12 02705 104000 
13 0270& 107404 
14 
IS 02707 0&3077 
1& 
17 
18 002707 
19 
20 
21 
22 
23 
~4 02710 105000 
25 02711 130000 
2& 02712 147404 
27 
28 02713 0&3077 
29 
30 
31 002713 
32 
33 02714 101120 

EQROR 
~ALT 

,MORE THAN I BIT IN AND OF 100000 

E411=.-1 ,ERR. (8)- USED FOR ERROR OICTIONARY 
:EXAMINE ACI TO DETERMINE SITeS) IN ERROR IT SHD=IOOOOO 

,NOW TEST AND OF COMPLIMENTS 
'SUU~CE WILL=IOOOOO DEST wILL=COMPLIMENT 

,ANI9A: 
COM 0,1 
ANO Orl,SZR 
ERIIOR 
HALT 

:AND UF 100000 AND ITS COM FAILED 

E412=.-1 :ERR * (8)- USED FOR ERROR DICTIONARY 
:EXAMINE ACI TO DETERMINE BIT(S) FAILED IT SHO=O 

:TEST ANu OF COMPLIMENTS WITH DEST=IOOOOO AND SRC=COM 
,ANI9S: 

MOV 0,1 
COM 1,2 
AND 2r1, Slij 
ERROR 
HALT 

,AND OF 100000 AND ITS COM FAILED 

E413=.-1 ,ERR * (a)- USED FOR ERROR DICTIONARY 
,EXAMINE Ael TO DETERMINE BITS FAILED IT SHD=O 

MOVlL 0,0 ,SET UP NEXT TEST 

) 

10090 PQCST 
01 
02 
03 
04 

:THE NEXT SERIES OF TESTS VERIFY THAT ~AND" 
,DOES NOT EFFECT "CRY' 

05 02715 102020 AN020: ADCZ 0,0 
AND U,u,SlC 
ERROl! 

:CRY=O ACO=-I 
,CRY SHU STILL=O 
,AND SET CRY=I 

Ob 0211& 10340.2 
07 
08 U2711 0&3U71 
09 

HALT 

) 

10 
11 
12 

002717 E474=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
,SEE "NOT AND" AND ~ITH ALUCARHYDUT 

13 
14 02720 102040 AND21: 
IS 02721 103403 
1& 
11 02122 0&3077 
18 

002722 

ADCO 0,0 
AND a,o,SNC 
ERROR 
HALT 

E475=.-1 

,AND-I WITH CRY=I 
,CR Y SHD STILL= I 
,AND OF -1,-1 CLEARED CARRY 

,ERR. (6)- USED FOR ERROR DICTIONARY 
19 
20 
21. 
22 ,TEST AND WITH 00 TO NOT CHNG CHY 0 TO 
23 
24 
25 
2& 
27 

02723 102000 AN022: 
02724 100020 
02725 103402 

28 0212& 0&3077 
29 

AOC U,O 
COMZ U,O 
AND O,O,SlC 
ERROR 
~ALT 

30 
31 
32 
33 
34 
35 
3& 

00272& E47&=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
,TEST 

02727 102000 AND231 
02730 100040 

AND WITH 00 TO NOT CHNG CRY I TO 0 

02731 IU3403 

37 02732 063011 
38 
39 
40 
41 

002732 

AUC U,O 
COMO 0,0 
AND Q,O,SNC 
ERROR 
HALT 

E477=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 

42 ,REPEAT TESTS CHANGING STATE OF CRY DURING AND 
43 
44 02133 102040 AND24: 
45 02734 103422 

AOCO 0,0 
ANDZ O,O,SZC 
ERROR 4& 

47 02735 0&3077 
48 
49 
50 
51 

002735 

S2 0273& 102020 
53 02737 103443 
54 
55 02740 0&3077 
5& 
51 
58 
59 

002740 

HALT 

E500=.-1 
,POSSISLY TRANSITION 

AND25: ADCZ 0,0 
ANOO O,O,SNC 
ERROR 
HALT 

E501=.-1 

&0 02741 102000 AND2&: ADC 0,0 

,SEE IRII NOT IRIO IN NOT SCI 

,ERR * (8)- USED FOR ERRO~ DICTIONARY 
TIMING AS AND DID NOT PRE V CHNG CRY 

,SEE NOT OF ABOVE TEST IRIO-II 
:CRY wENT TO 0 AND -I TO -I 

,ERR # (8)- USED FOR ERROR DICTIONARY 



0091 PRCST 
01 02742 IOQ040 COMO 0.0 
02 02743 103422 ANDl O.O.SlC ;FURTHER TEST AND IN SCI LOGIC 
03 ERROR ;CRY WENT TO I AND 0 TO 0 
04 02744 063071 HALT 
05 
06 
07 o 021Q4 E502=.-1 'E~~ • (~)- USED FOR ERROR DICTIONARY 
08 
09 02745 102000 AND27: AOC 0.0 
'10 0274& 100020 COMl U.O 
II 02747 IQ344l ANDO O.O.SNC 
12 ERROR ,CRY WENT I TO 0 AND OF 0 TO 0 
13 02750 0.3077 HALT 
14 
15 
16 002750 E503=.-1 :ERR * (8)- USED FOR ERROR DICTIONARY 
17 
18 

"~ 

100Q2 PRCST 
01 
02 
03 
04 
0, 
Ob 

02751 I U2000 
Q2752 100000 
021,3 101405 

07 02754 Ob3077 
08 
OQ 
10 002754 
II 02155 101005 
12 
13 0275. 063071 
14 
IS 
16 002756 
17 02757 105224 
18 
19 02760 063077 
20 
21 
22 
23 
24 
25 
26 

0027.0 

;VERIFY THE EXISTENCE 
;FIRST TIME FOR "INC' 

INCOO: ADC U.O 
COM 0.0 
INC U.O.SNR 
E"~O~ 
HALT 

E504=.-1 
MOV O.O.SNR 
ERROR 
HALT 

E505=.-1 
f>1UVlR O.t.SlR 
ERROR 
HALT 

OF I~C INSTRUCTIUN 
INSTRUCTION 

;RESULT=O POSSIBLY ALU CRY NOT 
:ACO SHD=_I 

,ERR. (8)- USED FOR ERROR DICTIONARY 

;MAKE SURE RESULT GOT BACK TO ACO 

;ERR # (8)- USED FOR ERROR DICTIONARY 
;MAKE SURE ONLY _I NO EXTRAS 
;EXAMINE ACO FOR EXTRA BITS INC 

E50.=.-1 ;ERR # (8)- USED FOR ERROR OICTIONARY 
,ACO=O POSSIBLY "NOT" IR6 INC LOOKS LIKE NEG 
lOR "NOT" IR7 INC LOOKS LIKE MOV SEE ALU ROM 
,OR IRS INTu ALC ROM INC LOOKS LIKE AND 

27 
28 
29 
30 
31 
32 

02701 
02762 
02763 
027b4 

nEST 
102000 I~COI: 
100140 

INC OF +1 TO +2 (2ND TIME FOR INC) 
ADC 0.0 
COMOL 0,0 
MOVlL 0,1 
INC O.O.~NR 
ERROR 

,ACO=_I 
;AC1=_2 105120 

101405 

33 0276, Ob3077 
34 
35 
3. 
37 
38 
39 

002705 
02706 100000 
027b7 124004 

40 02770 063077 
41 
42 
43 ~02770 
44 
45 
4b 
47 
48 02771 102000 
4Q 02772 100000 
50 02713 104140 
51 02774 125140 
52 02775 105405 
53 
54 02776 0&3077 
55 
5& 
57 00277& 
58 02777 131224 
59 
60 03000 063077 

r. 
I ~ 

HALT 

,1+1 SHD=2 
,BIT 15 CARRY TO BIT 14(1) 

E507'.-1 
ADC 0.1 

;ERR 
;ACI 
;AND 
,ACO 

# (B)- USED FOR ERROR DICTIONARY 
SHD NOW=-I (IF INC WORKED) 

COM 1,I.SlR 
E~ROR 

HALT 

COM SHD BE 0 
INC'D_I INCORRECT 

E510=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
,EXAMINE Aeo FOR ALU FAILURE IT SHD=_2 
,IF ACO DOES=.2 EXAMINE ACI FOR AOC_COM FAILURE 

,TEST TO INSURE ONLY SRC REG IS INVOLVED IN INC 
INC02: AOC 0.0 

COM 0.0 ;ACO=O 
COMOL 0.1 :ACI=I 
MOVOL 1.1 ;=3 
INC O.I.SNR ,0_1 SHD=I 
ERROR :ALU CRY FAILED (1) ALRDY TESTED 
HALT 

ESII=.-I 
MOVZR 1.2.SZR 
ERROR 

,ER~ • (B)- USED FOR ERROR DICTIONARY 
;ACI SHD ONLY=I 

HALT 
;PRO~A8LY DESTINATION REG ALSO ADDED 

( ·ii 
\J 



0093 
01 
02 
03 
04 

) 

PReST 

003000 E512=.-1 
,SEE NOT 2REN 

,ERR # (8)- USED FOR ERROR DICTIONARY 
ALe ROM INC ALSO CAUSES ADD OR AND 

) 

!0094 P~CST 

01 
02 
03 
04 
05 
0& 
07 
08 
09 
10 
II 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 

0300 I 102000 
03002 100000 
05003 10514,0 

29 03004 111405 
30 
31 03005 0&3077 
32 
33 
34 
35 
36 
37 
38 

003005 
03006 155000 
03007 136000 
03010 174004 

39 03011 063077 
40 
41 
42 003011 
43 03012 101140 
44 03013 125120 
45 
46 
47 
48 
49 
SO 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

03014 111405 

03015 003077 

003015 
03016 155000 
03017 136000 
03020 174004 

030<'1 Ob3077 

,TEST INC TU CARRY THROUGH ALL I BITS 
,DEFINE MACRO FOR CARRY TeSTS 

.MAC~U INCTS 
,ACO=-q COMING INTO TEST.+I=ACI=-S 
,INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
'~IT~2 INTU ~IT-3 WITH RESULT=ACI 

;INeAl: 
INC O,2,SNR 
ERROR 
MOV 2.3 
ADC 1,3 
CUM 3.3,SZR 
EHROR 
MOVDL 0,0 
MOVZL 1.1 

:ACO=-4+1 AHO BE NON ZERO 
,INC RESULT SHO=-S 

,AOC SUM OF 1+3 SHO=-I 
,THEN 0 

:SET UP CONSTANTS NEXT TEST 
,SET UP RESULT NEXT TEST 

,SET UP FIRST CARRY TEST 
Aoe 0,0 
COM 0,0 
MOVOL 0,1 

INCTS 03,ALUCRY,IS,O,I 
,ACO=O COMING INTO TEST.+I=ACI=I 
,INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
,BITALUCRY INTO ~ITI5 WITH RESULT=ACI 

,INC03: 
INC O,2,SNR 
ERROR 
HALT 

:ACO=O+I AHO BE NON ZERO 
,INC RESULT SHO=I 

) 

ESI3=.-1 
MOV 2,3 
AOC 1,3 

,ERR # (8)- USED FOR ERROR DICTIONARY 

COM 3,3,SZR 
ERROR 
HALT 

,AOC SUM OF 1+3 SHO=-I 
,THEN 0 

E514=.-1 :ERk # (8)- USED FOR ERROR DICTIONARY 
MOVOL 0,0 ,SET UP CONSTANTS NEXT TEST 
MOVZL 1,1 :SET UP RESULT NEXT TEST 
INCTS 04.15,14,1,2 

'AeO=1 COMING INTO TEST.+I=ACI=2 
,INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
,SITI5 INTO 6ITI4 WITH RESULT=ACI 

,INC04' 
INC O,2,SNR ,ACO=I+I AHD BE NON ZERO 
ERROR rINC RESULT SHD=2 
HALT 

ESIS=.-I ,ERR # (8)- USED FOR ERROR DICTIONARY 
MOV 2,3 
AIlC 1,3 :AOe SUM OF 1+3 SHD=-I 
COM 3,3,SZR lTHEN 0 
ERROR 
HALT 



0095 P~CST 
01 
02 
03 
04 
05 
0& 
07 
08 
09 
'10 

003021 
03022 101140 
03023 125120 

II 03024 III 405 
12 
13 03025 0&3017 
14 
15 
1& 
17 
18 
19 
20 

03026 
03027 
03030 

003025 
155000 
13&000 
174004 

21 03031 063077 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 

003031 
03032 10lUO 
03033 125120 

32 03034 111405 
33 
34 03035 0&3077 
35 
3& 
37 
38 
39 
40 
41 

0303& 
03037 
03040 

003035 
155000 
136000 
174004 

42 03041 0&3077 
43 
44 
45 
4& 
47 
48 
49 
50 
51 
52 

003041 
03042 101140 
03043 125120 

53 03044 111405 
54 
55 03045 063077 
56 
57 
58 
59 
60 

003045 
0304& 155000 
03047 13&000 

rJ 

E516=.-1 :ERR * (8)- USED FOR ERROR DICTIO~ARY 
MOVOL 0,0 ISET UP CONSTANTS NEXT TEST 
MOVZL 1,1 :SET UP RESULT NEXT TEST 
INCTS 05,14,13,3,4 

IACO=3 COMING INTO TEST.+I=ACI=4 
IINC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
ISITI4 INTO BITI3 WITH RESULT=ACI 

IINC05: 
INC 0,2,SNR 
E~RO~ 

HALT 

E517=.-1 
MOV 2,3 
AOC 1,3 
COM 3,3,SZR 
ERROR 
HALT 

IACO=3+1 AHD BE NON ZERO 
:INC RESULT SHD=4 

IERR # (8)- USEO FOR ERROR OICTIONARY 

IAOC SUM OF 1+3 SHD:-I 
ITHEN 0 

E520=.-1 IERR * (8)- USED FUR ERRUR OICTIONARY 
MUVOL 0,0 ISET UP CONSTANTS NEXT TEST 
MOVZL 1,1 ISET UP RESULT NEXT TEST 
INCTS 06,13,12,7,10 

IACO=7 COMING INTO TEST.+I=ACI=10 
IINC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
:BITI3 INTU 8ITI2 WITH RESULT=ACI 

IINC06' 
INC 0,2,SNR 
ERROR 
HALT 

E521=.-1 
MOV 2,3 
ADC 1,3 
COM 3,3,SZR 
ERROR 
HALT 

IACO=7+1 AHD BE NON ZERO 
IINC RESULT SHO=IO 

IERR * (8)- USED FOR ERROR DICTIONARY 

IADC SUM OF 1+3 SHO:-I 
ITHEN 0 

E522=.-1 IERR • (8)- USED FOR ERROR OICTIONARY 
",OYOL 0,0 :SET UP CONSTANTS NEXT TEST 
MOVZL 1,1 ISET UP RESULT NEXT TEST 
INCTS 07,12,11,17,20 

IACO=17 COMING INTO TEST.+I=ACI=20 
IINC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
IBITI2 INTO 8ITII WITH RESUlT=ACI 

IINC07: 
INC 0,2,SNR 
ERROR 
HALT 

E523=.-1 
MOV 2,3 
AOC 1,3 

IACO=17+1 AHO BE NON ZERO 
:INC'RESULT SHD=20 

IERR * (8)- USED FOR ERROR DICTIONARY 

IADC SUM OF 1+3 SHD=-I 

009& PRCST 
01 030~0 174004 
02 
03 03051 063017 
04 
05 
0& 
07 
OR 
09 
10 
II 
12 
13 

003051 
03052 101140 
0~0;3 125120 

14 03054 111405 
15 
16 03055 063077 
17 
18 
19 
20 
21 
22 
23 

003055 
0305& 155000 
03057 13&000 
030&0 174004 

24 03061 063077 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

0030&1 
030&2 101140 
030&3 125120 

35 030&4 111405 
36 
37 03065 0&3077 
38 
39 
40 
41 
42 
43 
44 

0030&5 
030&& 155000 
030&7 136000 
0~070 174004 

45 03071 063077 
4& 
47 
48 
49 
50 
51 
52 
53 
S4 
55 

003071 
03072 101140 
03073 125120 

~& 03074 111405 
57 
58 03U75 0&3077 
59 
60 

~ 

COM 3,3,SZR 
ERRON 
HALT 

:THE~ 0 

E524=.-1 IERR ~ (8)- USED FOR ERROR DICTIONARY 
MOVOL 0,0 :sET UP CONSTANTS NEXT TEST 
MOVZL 1,1 ISET UP RESULT NEXT TEST 
I~CTS 08,11,10,37,40 

IACO=57 COMING INTO TEST.+I=ACI=40 
:INC INSTRUCTION SHOULD CAUSE CARRY T~ROUGH 
:~ITII INTO BITIO WITH RESU~T=ACI 

:lNC08: 
INC 0,2,SNR 
I:'RROR 
HALT 

IACO=37+1 AHD BE NON ZERO 
IINC RESULT SHD=40 

E525=.-1 
MOV 2,3 
ADC 1,3 

IERR * (8)- USED FOR ERROR DICTIONARY 

COM 3,3,SZR 
ERROR 
tiALT 

IADC 5UM OF 1+3 SHD=-I 
ITHEN 0 

E52&=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 
MOVOL 0,0 ISET UP CONSTANTS NEXT TEST 
MOVZl 1,1 :SET UP RESULT NEXT TEST 
INCTS 09,10,9,77,100 

:ACO=77 COMING INTO TEST.+I=ACI=IOO 
IINC INSTRUCTION SHOULD CAUSE CARRY T~RDUGH 
IbITIO INTO BIT9 WITH RESULT=ACI 

IINC09: 
INC 0,2,SNR 
ERROR 
HALT 

IACO=77+1 AHD BE NON ZERO 
IINC RESULT SHD=IOO 

E527=.-1 
MUY 2,3 
ADC 1,3 

:ERR * (8)- USED FOR ERROR DICTIONARY 

IADC SUM OF 1+3 SHD=-I 
COM 3,3,SZR 
ERROR 
HALT 

ITHEN 0 

E530=.-1 IERR * (8)- USED FOR ERROR DICTIONARY 
MOVOL 0,0 :SET UP CONSTANTS NEXT TEST 
MOVZL 1,1 ISET UP RESULT NEXT TEST 
INCTS 10,9,8,177,200 

:ACO=177 COMING INTO TEST.+I=ACI=200 
:INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
IBIT9 INTO 8IT8 wITH RESULT=ACI 

IINCIO' 
INC 0,2,SNR 
ERROR 
HALT 

:ACO=177+1 AHD BE NON ZERO 
:INC RESULT SHD=200 

IJ 



) 

0097 
01 

PRCST 
003075 
155000 
1:16000 
17400q 

02 
03 
Oq 
05 

03076 
03077 
03100 

06 03101 063077 
07 
08 
09 

'10 
II 
12 
13 
Iq 
IS 
16 

003101 
03102 101140 
03103 125120 

17 0310q 111405 
18 
19 03105 063077 
20 
21 
22 
23 
2q 
25 
26 

003105 
03106 155000 
03107 136000 
03110 174004 

27 03111 063077 
28 
29 
30 
31 
32 
33 
3q 
35 
36 
37 

003111 
03112 1011qO 
03113 125120 

38 03114 111405 
39 
40 03115 063077 
41 
42 
43 
44 
45 
46 
47 

03116 
OHI7 
03120 

003115 
155000 
136000 
17400Q 

48 03121 063077 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

003121 
03!e2 101140 
03123 125120 

59 03124 111405 
60 

E531=.-1 
MOV 2,3 
AOC 1,3 
COM 3,3,SZR 
E~ROR 

HALT 

:ERR # (8)- USED FOR E~ROR DICTIONARY 

:ADC SUM OF 1+3 SHD=-I 
:THEN 0 

E532=.-1 ERR # (8)- USED FOR ERROR DICTIONARY 
MOVDL 0,0 SET UP CONSTANTS NEXT TEST 
MOVZL 1,1 SET UP RESULT NEXT TEST 
INCTS 11,8,7,377,400 

,ACU=377 COMING INTO TEST.+I=AC1=400 
IINC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
18IT~ INTO 81T7 WITH RESULT=ACI 

IINCll' 
INC 0,2,SNR 
ERROR 
HALT 

E533=.-1 
MOV 2.3 
AOC 1,3 
COM 3,3,SZR 
ERROR 
HALT 

IACO=377+1 AHO BE NON ZERO 
IINC RESULT SHD=QOO 

:ERR # (8)- USED FOR ERROR DICTIONARY 

IAOC SUM OF 1+3 SHO=-I 
:THEN 0 

E534=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 
MOVOL 0,0 ISET UP CONSTANTS NEXT TEST 
MOVZL 1,1 ,SET UP RESULT NEXT TEST 
INCTS 12,7,6,777,1000 

IACO=777 COMING INTO TEST.+I=ACI=IOOO 
IINC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
I~IT7 INTO BIT6 WITH RESULT=ACI 

:INCI2' 
INC 0,2,SNR 
ERROR 
HALT 

E535=.-1 
MOV 2,3 
ADC 1,3 
COM 3,3,SZR 
ERROR 
HALT 

,ACO=777+1 AHD BE NON ZERO 
:INC RESULT SHD=IOOO 

,ERR # (8)- USED FOR ERROR DICTIONARY 

:ADC SUM OF 1+3 SHD=-I 
:THEN 0 

E536=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 
MOVOL 0,0 ISET UP CONSTANTS NEXT TEST 
MOVZL 1,1 :SET UP RESULT NEXT TEST 
INCTS 13,6,5,1777,2000 

IACO=1777 COMING INTO TEST.+I=ACI=2000 
:INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
IdlTb INTO BIT5 WITH RESULT=ACI 

IINCI3' 
INC 0,2,SNR 
ERROR 

:ACO=1777+1 AHD BE NON ZERO 
IINC RESULT SHO=2006 

1 

0098 PRCST 
01 03125 003077 
02 
03 
04 
OS 
06 
07 
08 

03126 
0)3127 
03130 

003125 
155000 
130000 
174004 

09 03131 003077 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 

003131 
03132 101140 
031B 125120 

20 03134 111405 
21 
22 03135 063077 
23 
24 
25 
26 
27 
28 
29 

003135 
03136 155000 
03137 136000 
031"0 174004 

30 03141 063077 
31 
32 
33 
34 
35 
36 
37 
38 
H 
40 

003141 
03142 101140 
03143 125120 

41 03144 111405 
42 
43 03145 063077 
44 
45 
46 003145 
47 03140 155000 
48 03147 136000 
49 03150 174004 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
bO 

03151 003077 

003151 
03152 101140 
03153 125120 

-y 

HALT 

E537'.-1 
MOV 2,3 
ADC 1,3 

IERR # (8)- USED FOR ERROR DICTIONARY 

IADC SUM OF 1+3 SHO=-1 
COM 3,3,SZR 
ERROR 
HALT 

:THEN 0 

t540=.-1 IE~R # (8)- USED FOR ERROH DICTIONARY 
MOVOL 0,0 :SET UP CONSTANTS NEXT TEST 
MOVZL 1,1 :SET UP RESULT NEXT TEST 
INCTS 14,5,4,3777,4000 

IACO=5777 COMING INTO TEST.+l=AC1=4000 
IINC INSTHUCTION SHOULD CAUSE CARRY THHOUGH 
IBIT~ INTO BIT4 WITH RESuLT=ACI 

IINC14' 
INC O.2,SNR 
ERROR 
HALT 

E541=."1 
MOV 2,3 
AOC 1,3 
COM j,J,SZR 
ERROR 
riALT 

:ACO=3777+1 AHD 8E NON ZERO 
:INC RESULT SHD=4000 

IERR # (8)- USED FOR ERROR DICTIONARY 

:ADC SUM OF 1+3 SHD="1 
,THEN 0 

E542=.-1 IERR # (8)" USED FOR ERROR DICTIONARY 
MOVOL 0,0 ISET UP CONSTANTS NEXT TEST 
MOVZL 1,1 ISET UP RESULT NEXT TEST 
INCTS 15,4,3,7777,10000 

IACO=7777 COMING INTO TES1.+1=AC1=10000 
IINC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
I~IT4 INTO SIT3 WITH RESULT=ACI 

IINC15' 
INC 0,2,SNR 
ERROR 
HALT 

E543=.-1 
MOV 2,3 
ADC 1,3 
COM 3.3,SlR 
ERROR 
HALT 

IACO=7777+! AHD BE NON ZERO 
IINC RESULT SHD=IOOOO 

IERR # (8)- USED FO~ ERROR OICTIONARY 

:ADC SUM OF 1+3 SHO'-1 
:THEN 0 

E544=."1 :ERR # (8)- USED FOR ERROR DIC1IONARY 
MOVOL 0,0 :SET UP CONSTANTS NEXT TEST 
MOVZL 1,1 :SET UP RESULT NEXT TEST 
INCTS 16,3,2,17777,20000 

:ACO=lf777 COMING INTO T~ST.+l=ACI=20000 
:INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
:SIT3 INTO BIT2 WITH RESULT=ACI 



0099 PRCST 
01 
02 03154 1114U5 
03 
04 0.51 55 063077 
05 
06 
07 
08 
09 
'10 
II 

03156 
03157 
03160 

003155 
155000 
136000 
174004 

12 03161 063077 
13 
14 
15 
16 
17 
18 
Iq 
20 
21 
22 

003161 
03162 101140 
03163 125120 

23 03164 111405 
24 
25 03165 063077 
26 
27 
28 
2~ 
30 
31 
32 

03166 
Oll67 
03170 

003165 
155000 
136000 
174004 

33 03171 063077 
34 
35 
36 
37 
38 
39 
40 

U03171 
U3172 101140 
03173 125120 

41 
42 
43 
44 03174 
45 
46 03175 
47 
48 
49 
50 
51 
52 
53 

03176 
03177 
03200 

54 03201 
55 
56 
57 
58 03202 
59 03203 

111405 

063077 

00'3175 
155000 
136000 
174004 

063077 

003201 
101140 
125120 

3 

IINCI6: 
It~C 0,2,SNR 
ERROR 
HALT 

E545=.-1 
MOV 2,3 
AOC 1,3 
COM 3,3,SZR 
ERROR 
H~LT 

,ACO=17777+1 AHD BE NON ZERO 
,INC ~ESULT S~O=20000 

:ERR # (8)- USEO FOR ERROR DICTIONARY 

:AOC SUM OF 1+3 SHO=-I 
:THEN 0 

E546=.-1 rERR # (8)- USEO FOR ERROR DICTIONARY 
MOVOL 0,0 ,SET UP CONSTANTS NEXT TEST 
MOVZL 1,1 ,SET UP RESULT NEXT TEST 
INCTS 17,2,1,37777,40000 

rACO=37777 COMING INTO TEST.+I=ACI=40000 
,INC INSTRUCTION SHOULO CAUSE CARRY THROUGH 
,bIT2 INTU SITI WITH RESULT=ACI 

:INCI7: 
INC 0,2,SN~ 
ERROR 
HALT 

E547=.-1 
MOV il,3 
AOC 1,3 
COM 3,3,SZR 
ERROR 
HALT 

rACO=37777+1 AHD BE NON ZERO 
,INC RESULT SHD=40000 

rERR • (8)- USEO FOR ERROR DICTIONARY 

rAOC SUM OF 1+3 SHO.-I 
:THEN 0 

E550=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
MOVOL 0,0 :SET UP CONSTANTS NEXT TEST 
MOVZL 1,1 :SET UP RESULT NEXT TEST 
INCTS 18,1,0,77777,100000 

:ACO=77777 COMING INTO TEST.+I=ACI=IOOOOO 
,INC INSTRUCTION SHOULD CAUSE CARRY THROUGH 
:BITI INTO 6ITO WITH RESULT=AC1 

rINCI8: 
INC O,2,SNR :ACO=77777+1 AHO BE NON ZERO 
ERROR ,INC RESULT SHO=IOOOOO 
HALT 

E551=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
MOV 2,3 
AOC 1,3 ,AOC SUM OF 1+3 SHO=-I 
COM 3,3,SZR :THEN 0 
ERROR 
HALT 

E552=.-1 rERR • (8)- USED FOR ERROR OICTIONARY 
MOVOL 0,0 ,SET UP CONSTANTS NEXT TEST 
MOVZL 1,1 ,SET UP RESULT NEXT TEST 

10100 P~CST 
UI 
02 IlEST INC UF -I AC TO=O WITH CRY COMP -0 TO I 
03 03204 IOil040 INC2U: AOCll 0,0 
04 03205 101424 INCZ O,O,SZR 
05 ERROR ,INC-I DID NOT=O 
06 03206 U63071 HALT 
07 
08 
09 003206 E553=.-1 :ERR * (8)- USED FOR ERROR DICTIONARY 
10 03207 101003 MOV O,O,SNC 
II ~~ROH :CRY OUT 010 NOT COM 0 TO I 
12 03210 063077 HALT 
13 
14 
15 003210 E554=.-1 rERR * (8)- USED FOR ERROR DICTIONARY 
16 :EXAMINE ACU FOR ALU FAILURE IF FIRST HALT 
17 
18 
lq :TEST INC OF-I AC TO=O AND CRY TO COMP I TO 
20 
21 03211 102020 INCill: AOCZ 0,0 
22 03212 10144Q INCO O,O,SZR 
23 ERROR IINC-I 010 NOT=O 
24 03213 Ob3017 HALT 
25 
26 
27 003213 E555=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 
28 03214 101002 MUV u,o,SZC 
29 ERROR ,CRY OUT 010 NOT COM I TO 0 
30 03215 Ob3017 HALT 
~I 

3il 
33 OU3215 E556=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
34 IEXAMIN~ ACO FOR ALU FAILURE IF FIRST ERROR 

~ :J 



) 

10101 PolCST 
01 
OZ 
03 
04 

:FIRST USE OF NEG INSTRUCTION 
,NEG-I TO -1 TO VERIFY CORRECT INSTR REF 

05 0321& 102000 NEGOO: ADC 0,0 
Ob 03217 100405 
07 
08 03220 0&3077 
09 
'10 
II 003220 
12 03221 105224 
13 
14 03222 0&3077 
15 
1& 
17 
18 
19 
20 

003222 

NEG O,O,SNR 
EilROR 
HALT 

ES57=.-1 
MOVZR Od,SIR 
ERROR 
HALT 

,NEG MAY=COM+INC+SU8 

,ERR. (8)- USED FOR ERROR OICTIONARY 

,NEG OF -1 SOMETHING OTHER THAN +1 

ES&O=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
,EXAMINE ACO FOR ALU ERROR 

1THE NEGATION OF +1 SHD=-1 
21 
22 
23 
24 
25 

03223 
03224 
03225 

102000 NEG01: ADC 0,0 ,SET=-I 

2& 0322b 
27 
28 
29 
30 03227 
31 
32 03230 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4b 
47 
48 
49 
50 
51 
52 
53 
54 
55 
Sb 
57 
58 
59 
60 

100140 
IU040S 

0&3077 

003Ub 
lU4004 

Ob3077 

003230 

COMOL 0,0 ,MAKES ACO=I 
NEG O,O,SNR ,MAKES ACO=-I 
ERROR , (1) 
HALT 

ES&I=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
COM U.1,SIR ,RESULT REALLY=-I 
ERROR ,NEG OF +1 SOMETHING OTHER THAN -I 
HALT 

ESb2=.-1 ,ER~. (8)- USED FOR ERROR DICTIONARY 
,EXAMINE ACO FUR ALU ERROR OR ACI FOR COM 

'DEFINE MACRO FOR FURTHER TESTS OF NEG 
.MACRO NEGTS 

:ACO=".4 COMING INTO TEST IT SHO NEG TO="S 
'NEG IS EQUIVALENT TO COM+INC 
,CARRY IS THROUGH aIT "2 BUT SHOULO STORE 
,ANO HIGHER ORDER SITS SHOULD REMAIN 1'5 

AT BIT "3 

,NEG"I: 
NEG O,2,SNR 
ERROR 
MOV 2.3 
ADC 1.3 
COM 3.3, SZR 
ERROR 

'AC2=~5 IT SHOULD 
'NG"IA' 

NEG 2,3 
ADC 0,3 
COM 3,2,SZR 
ERROR 

NEG 

,EXAMINE AC3 FOR ALU 
MOVZL 0,0 

,"4+1 SHD="S 
,CARRY WENT THROUGH BIT "3 

:ACI=COM OF "5 AC3 SHD=-I 
,RESULT COM -I SHO=O 
,EXAM AC2 FOR ALU ERR SHD="S 
AGAIN TO=ACO OR "4 

,AC2="S 3 SHU="4 
'AC3 SHD NOw=-1 
,AND ITS COM=O 
,"5 DID NOT NEG TO "4 

FAILURE SHD=-I CREATED BY Aoe OF "4 

MOVlL 1.1 ,SET UP NEXT TEST 
,IF A~OVE NO LOAD CAUSES A JMP 0, SEE IRI3 AT SET TRAP AND GATE 

) J 

0102 PRCST 
01 



10103 PRCST 
01 
02 
03 
04 
OS 
06 03231 12&000 
07 03232 120140 
08 
09 
'10 
11 
12 
13 
14 
15 03233 110405 
16 
17 03234 063071 
18 
19 
20 
21 
22 
23 
24 

003234 
03235 155000 
03236 136000 
03237 174004 

25 03240 063077 
2& 
27 
28 
29 
30 
31 
32 
33 
34 

003240 

03241 154400 
03242 11&000 
03243 170004 

35 03244 063077 
36 
37 
38 
39 

003244 

40 03245 101120 
41 0324& 125120 
42 
43 
44 
45 
4& 
47 
48 
49 03247 110405 
50 
51 03250 063077 
52 
53 
54 
55 
5& 
57 
56 

003250 
03251 155000 
03252 13&000 
03253 174004 

59 03254 063077 
60 

(~ 

,S~T UP NEG TEST~ 
;START wITH ACO=I ACI=O 
,2ND TEST ACO=2 ACI=I 

ADC 101 
COMOL 1,0 

,SET UP ACI=-I 
;ACO=+I 

NEGTS 03,ALUCRY,15,1,177777 
,ACO=I COMING INTO TEST IT SHD NEG TO=177777 
,NEG IS EQUIVALENT TO COM+INC 
,CARKY IS THROUGH BIT ALUCRY BUT SHOULD STORE AT BIT 15 
,AND HIGHER ORDER BITS SHOULD REMAIN I'S 

,NEG03: 
NEG 0,2,SNR 
EHROR 
HALT 

E563=.-1 
MOV 2,3 
AOC 1,3 
COM 3,3,SlR 
ERROR 
HALT 

: 1+1 SHD=177777 
,CARRY ~ENT THROUGH BIT 15 

,ERR. (81- USED FOR ERROR DICTIONARY 

,ACI=COM OF 177777 AC3 SHO=-1 
,RESULT COM -1 SHD=O 
,EXAM AC2 FOR ALU ERR SHD=177777 

E5&4=.-1 ,ERR. (8)- USED FUR ERROR DICTIONARY 
,AC2=177777 IT SHOULD NEG AGAIN TO=ACO OR 1 

;NG03AI 
NEG 2,3 
ADC 0,3 
COM 3,2,SlR 
ERROR 
HALT 

,AC2=177777 3 SHD:I 
,AC3 SHD NOW:-l 
,ANO ITS COM=O 
,117117 DID NOT NEG TO 1 

E5&5=.-1 ;ERR • (8)- USED FOR ERROR DICTIONARY 
,EXAMINE AC3 FOR ALU FAILU~E SHD=-1 CREATED BY ADC OF I 

MOVlL 0,0 
MOVlL 1,1 :SET UP NEXT TEST 

,IF A8UVE NO LOAD CAUSES A JMP 0, SEE IR13 AT SETTRAP AND GATE 
NEGTS 04,15,14,2,11177& 

,ACO=2 COMING INTO TEST IT SHD NEG TO=17777& 
,NEG IS EQUIVALENT TO COM+ INC 
,CARRY IS THROUGH BIT IS BUT SHOULD STORE AT BIT 14 
,AND HIGHER ORDER 6ITS SHOULD REMAIN 1'5 

;NEG04: 
NEG 0,2,SNR 
ERROR 
HALT 

E5&6=.-1 
MOV 2,3 
ADC 1,3 
COM 3,3,SlR 
ERROR 
HALT 

;2+1 SHD=I7777& 
;CARRY wENT THROUGH BIT 14 

,ERR * (8)- USED FOR ERROR DICTIONARY 

,ACI=COM OF 11177& AC3 SHD=-I 
,RESULT COM -\ SHO=O 
,EXAM AC2 FOR ALU ERR SHD=17777& 

0104 PRCST 
01 
02 
03 
04 
OS 
0& 
01 
08 

003254 

03255 154400 
0325& 11&000 
03251 1700U4 

09 032&0 0&3011 
\0 
II 
12 
13 

0032&0 

14 032&1 101120 
IS 032&2 125120 
1& 
17 
18 
19 
20 
21 
22 
23 032&3 110405 
24 
25 032&4 0&3077 
2& 
27 
28 
29 
30 
31 
32 

0032&4 
Ol2bS 155000 
032&& 13&000 
03261 174004 

33 03210 0&3077 
34 
35 
36 
31 
38 
39 
40 
41 
42 

003270 

03271 154400 
0]212 116000 
03273 170004 

43 03274 0&3077 
44 
45 
46 
47 

003274 

48 03215 101120 
49 U327& 125120 
50 
51 
52 
53 
54 
55 
5& 
57 03277 110405 
58 
59 03300 063011 
&0 

J' (, :, 

E561=.-1 IERH * (8)- USEO FOR ERROH DICTIO~ARY 
;AC2=117116 IT SHOULD NEG AGAIN TO=ACO OR 2 

,NGU4A: 
NEG 2,3 
AOC 005 
CUM 3,2,SlR 
ERROR 
HALT 

;AC2=171116 ] SHO=2 
,AC] SHD NOW=-I 
; AND ITS COM=O 
;171176 010 NOT NEG TO 2 

E570=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
;EXAMINE AC] FOR ALU FAILURE 5HD=-1 CREATED BY ADC OF 2 

MOVlL 0,0 
~OVZL 1,1 ,SET UP NEXT TEST 

,IF A8DVE NO LOAO CAUSES A J~P 0, SEE IH1] AT SETTRAP A~O GATE 
NEGTS 05,14,13,4,\17174 

,ACO=4 COMING INTO TEST IT 5HD NEG TD=117174 
,NEG IS EQUIVALENT TO COM+INC 
,CARHY 15 THROUGH BIT \4 BUT SHOULD STORE AT BIT 13 
,AND HIGHER ORUER BITS SHOULD REMAIN I'S 

,NEGUS: 
NEG 0,2,SNR 
ERROK 
HALT 

,4+1 5HD=I77774 
,CARRy wENT THROUGH BIT 13 

E511=.-1 
MOV il,3 
ADC 1,3 

,ERR * (8)- USED FOR ERROR DICTIONARY 

,ACI=COM OF 177774 AC3 SHD=-I 
COM 3,3,SlR 
ERROR 
HALT 

,RESULT COM -I SHD=O 
'EXAM AC2 FOR ALU ERR SHO=177774 

E512=.-1 ,ERR. (8)- USED FOR ERROR OICTIONARY 
,AC2=117174 IT SHOULD NEG AGAIN TO=ACO OR 4 

,NGU5A: 
NEG 2,3 
AOC 0,3 
COM l,2,SlR 
ERROR 
HALT 

;AC2=171714 ] SHD=4 
,AC] SHD NOW=-I 
'AND ITS COM=O 
,177114 010 NOT NEG TO 4 

E573=.-1 ;ERR • (8)- USED FOR ERROR DICTIONARY 
,EXAMINE AC3 FOR ALU FAILURE SHO=-I CREATED BY ADC OF 4 

MOVZL 0,0 
MOVlL 1,1 ,SET UP NEXT TEST 

IIF ABUVE NO LUAD CAUSES A JMP 0, SEE IRI3 AT SETTRAP AND GATE 
. ~EGTS 06,13,12,10,171770 

,ACO=IO COMING INTO TEST IT SHD NEG TO=177770 
,NEG IS EQUIVALENT TO COM+INC 
,CARKY IS THROUGH BIT 13 BUT SHOULD STORE AT BIT 12 
,AND HIGHER ORDER BITS SHOULD REMAIN 1'5 

;NEGU&: 
NEG O,c,SNR 
ERHOR 
HALT 

;10+1 SHO=177110 
,CARRY WENT THROUGH BIT 12 

(~ 



) 

0105 P~CST 

01 
02 
03 
04 
05 
06 

003300 
03301 155000 
03302 13bOOO 
03303 174004 

07 03304 Ob3077 
08 
09 
'10 
II 
12 
13 
14 
15 
I. 

003304 

03305 154400 
03306 IlbOOO 
03307 170004 

17 03310 063077 
18 
19 
20 
21 

003310 

22 03311 101120 
23 OH12 125120 
24 
25 
26 
27 
28 
29 
3u 
31 03313 110405 
32 
33 03314 063077 
34 
35 
36 
37 
38 
39 
40 

03315 
03316 
03317 

003314 
155000 
136000 
174004 

41 03320 063077 
42 
43 
44 
45 
46 
47 
48 
49 
50 

003320 

03321 154400 
03322 116000 
03323 170004 

51 03324 063077 
52 . 
53 
54 
55 

003324 

56 03325 101120 
57 03326 125120 
58 
59 
60 

E574=.-1 
MOV 2,3 
ADC 1,3 
COM 3,3,SZR 
ERROR 
HALT 

:ERR # (8)- USED FOR ERROR DICTIONARY 

:ACI=COM OF 177770 AC3 SHO=-I 
:R<SU~T COM -I SHO=O 
:EXAM AC2 FOR A~U ERR SHO=177770 

E575=.-1 :ERR # (8)- USEO FOR ERROR OICTIONARY 
:AC2=177770 IT SHOU~O NEG AGAIN TO:ACO OR 10 

,NGO.A: 
NEG 2,3 
AOC 0,3 
COM 3,2,SZR 
ERROR 
HA~T 

:AC2=177770 3 sHO=IO 
: AC'3 SHO NOW:-I 
: ANO ITS COM:O 
:177770 010 NOT NEG TO 10 

E576=.-1 :ERR • (8)- USED FUR ERROR DICTIONARY 
:EXAMINE AC3 FOR A~U fAI~URE SHO=-1 CREATED ay ADC OF 10 

MOVZ~ 0,0 
MOVZ~ 1,1 :SET UP NEXT TEST 

:IF ABOVE NO ~OAD CAUSES A JMP 0, SEE IRI3 AT SETTRAP AND GATE 
NEGTS 07,12,11,20,177760 

:ACO:20 COMING INTO TEST IT SHD NEG TO=177760 
:NEG IS EQUIVA~ENT TO COM. INC 
:CARRY IS THROUGH eIT 12 BUT .SHOU~D STORE AT BIT 11 
:AND HIGHER ORDER BITS SHOU~O REMAIN I'S 

:NEG07: 
NEG 0,2,SNR 
ERROR 
HALT 

E577=.-1 
MOV ~,3 
AOC 1,3 
COM 3,3,SZR 
ERROR 
HALT 

:20+1 SHD=I71760 
:CARRY WENT THROUGH BIT 11 

:ERR • (8)- USED fOR ERROR DICTIONARY 

ACI=COM OF 177760 AC3 SHO=-1 
RESU~T COM -1 SHD:O 
EXAM AC2 FOR A~U ERR SHD=177760 

E600=.-1 :ERR # (8)- USEO FOR ERROR DICTIONARY 
:AC2=177760 IT SHOU~D NEG AGAIN TO=ACO OR 20 

:NGU7A: 
NEG 2,3 
AOC 0,3 
COM 3,2,SZR 
ERROR 
HALT 

:AC2=1777.0 3 SHO=20 
:AC3 SHO NOW:-I 
:ANO ITS COM=O 
:1777.0 DID NOT NEG TU 20 

E601=.-1 :ERR • (8)- USED fOR ERROR DICTIONARY 
rEXAMINE AC3 fOR A~U fAI~URE SHU=-I CREATED BY AOC OF 20 

MOVZ~ 0,0 
MOVZ~ 1,1 :SET UP NEXT TEST 

:IF ABOVE NO ~OAO CAUSES A JMP 0, SEE IRI3 AT SETTRAP AND GATE 
NEGTS 08,11,10,40,177740 

rACO=.O COMING INTO TEST IT SHO NEG TO=1777.0 

--) 

010. PRCST 
01 
02 
03 
04 
OS 03327 110405 o. 
07 03330 063077 
08 
09 
10 
II 
12 
13 
14 

003330 
03331 155000 
03332 136000 
03333 11400. 

1 ~ 03334 0.3077 
16 
17 
18 
19 
20 
21 
22 
23 
24 

003334 

03335 154400 
03330 116000 
03337 170004 

25 03340 0.3071 
2. 
27 
28 
29 

003540 

30 03341 101120 
31 03342 125120 
32 
33 
34 
35 
3. 
37 
38 
3q 03343 110405 
40 
41 03344 063077 
42 
43 
44 
45 
46 
47 
48 

03345 
0334. 
03347 

003344 
15~000 
13.000 
174004 

49 03350 003077 ,0 
51 
52 
53 
54 
55 
5. 
57 
58 

003350 

03351 154400 
03352 116000 
03353 170004 

59 03354 0.3077 
60 

:NEG IS EQUIVA~ENT TO COM+INC 
:CA~~Y IS THROuGH BIT II BUT SHOU~D ScORE AT aIT 10 
lAND hIGHER ORDER BITS SHOU~D REMAIN I'S 

:NEGU~' 
NEG G,2,SI\IR 
ERROR 
HAU 

:40+1 SHO=177740 
:CAR~Y WENT THROUGH BIT 10 

) 

E602=.-1 
MOV 2 r3 
ADC 1,3 

:ERR ~ (8)- USED FOR ERROR DICTIONARY 

ACI=CDM Of 177740 AC3 SHO=-I 
COM 3d,SZR 
ERROR 
HAU 

RESU~T COM -I SHO=O 
EXAM ACe FOR A~U ERR SHO=177740 

£.03=.-1 :ERR • (8)- USED fOR E~ROR uiCTIONARY 
:AC2=177740 IT SHUU~D NEG AGAIN TO=ACO OR 40 

ING08A: 
NEG 2,3 
ADC 0,3 
COM 3,2,SZR 
ERROR 
HAU 

AC2=177740 3 SHO=40 
AC3 SHD NOW:-I 
AND ITS COM=O 
177740 DID NOT NEG TO 40 

Eb04=.-1 :ERR # (8)- USED fOR ERROR DICTIONARY 
:EXAMINE AC3 FOR A~U FAI~URE SHD=-1 CREATED BY ADC OF 40 

MOVZ~ u,O 
MOVZ~ 1,1 :SET UP NEXT TEST 

:IF A~UVE NO ~OAO CAUSES A JMP 0, SEE IRI3 AT SETTRAP ANO GATE 
NEGTS 09,10,9,100,177700 

:ACO=IOO COMING INTO TEST IT SHD NEG TO=177700 
:NEG IS EQUIVA~ENT TO COM+ INC 
:CARRY IS THROUGH BIT 10 aUT SHOU~D STORE AT BIT 9 
:AND HIGHER ORDER BITS SHOU~D REMAIN I'S 

rNEGOq: 
NEG O,2,SNR 
ERROR 
HALT 

E605=.-1 
MOV 2,3 
ADC 1,3 
COM 3,3,SZR 
ERROR 
HALT 

:100+1 SHD=177700 
:CARRY wENT THROUGH BIT 9 

:ERR # (8)- USED FOR ERROR DICTIONARY 

ACI=COM OF 177700 AC3 SHO=-I 
RESU~T COM -I SHO=O 
EXAM AC2 FOR A~U ERR SHD=177700 

EoO'=.-1 :ERR # (8)- USED fOR ERROR DICTIONARY 
IAC2=177700 IT SHOU~O NEG AGAIN TO=ACO OR 100 

:NG09A' 
NEG 2,3 
AOC 0,3 
COM 3,2,SZR 
ERROR 
HA~T 

:AC2=177700 3 SHO=IOO 
IAC3 SHD NOW:-I 
lAND ITS COM=O 
:177700 DID NOT NEG TO 100 



0107 PRCST 
01 
02 
03 

003354 

04 03355 101120 
05 03356 125120 
06 
07 
08 
09 

·10 
II 
12 
13 03357 110405 
14 
IS 03360 063077 
1& 
17 
IS 
19 
20 
21 
22 

OOHbO 
033&1 155000 
033b2 13&OUO 
033&3 174004 

23 03364 063077 
24 
25 
26 
27 
28 
29 
30 
31 
32 

0033&4 

033&5 154400 
033&& 11&000 
03367 170004 

H U3370 0&3077 
34 
35 
36 
37 

003370 

38 03311 101120 
39 03372 125120 
40 
41 
42 
43 
44 
45 

.. 4& 
47 03373 110405 
48 
49 03374 0&3077 
50 
51 
52 
53 
54 
55 
5& 

003374 
03375 155000 
033 76 136000 
03377 174004 

57 03400 063077 
58 
59 
60 003400 

I~ 

E&07=.-1 :ERR # (8l- USED fOR ERROR OICTIONARY 
:~XAMINE AC3 FOR ALu FAILURE S~D=-I CREATED BY AOC OF 100 

MOVZL 0,0 
MOVZL 1,1 :SET UP NEXT TEST 

,IF ABOVE NO LOAD CAUSES A JMP 0, SEE IRI3 AT SETTRAP AND GATE 
NEGTS 10,9,8,200,177&00 

,ACO=200 COMING INTO TEST IT SHO NEG TO=177600 
'NEG IS EQUIVALENT TO COM+INC 
~CARRY IS THROUGH BIT 9 BUT SHOULO STORE AT BIT 8 
,AND HIGHER ORDER BITS SHOULD REMAIN I'S 

'NEoIO: 
NEG O,2,SN~ 

ERROR 
HALT 

E610=.-1 
MOV 2,3 
ADC 1,3 
COM 3,3,SZ~ 
ERROR 
HALT 

,200+1 SHO=177&00 
:CARNY WENT THROUGH BIT 8 

,E~R # (6l- USED FOR ERROR DICTIONARY 

IACI=COM OF 177600 AC] SHO=-I 
IRESULT COM -I SHO=O 
:EXAM AC2 FOR ALU ERR S~0=177600 

E611=.-1 :ERR # {8l- USED FOR ERROR UICTIONARY 
,AC2=177bOO IT S~OULO NEG AGAIN TO=ACO OR 200 

,NGIOA: 
NEo 2,3 
ADC 0,3 
COM 3,2,SZR 
ERROR 
HALT 

,AC2=177&00 3 S~0=200 
IAC3 SHO NO~=-I 
I AND ITS COM=O 
;177600 DID NOT NEG TO 200 

E&12=.-1 ,ERR # (8l- USED FOR ERROR DICTIONARY 
IEXAMINE AC3 FOR ALU FAILURE SHD=-I C~EATEO-BY AOC OF 200 

MOVZL 0,0 
MOVZL 1,1 ISET UP NEXT TEST 

;IF AbOVE NO LOAD CAUSES A JMP 0, SEE IRI3 AT SETTRAP AND GATE 
NEGTS 11,8,7,400,177400 

;ACO=400 COMING INTO TEST IT SHD NEG TO=177400 
,NEG IS EQUIVALENT TO COM+INC 
,CARHY IS THROUGH BIT 8 BUT SHOULD STORE AT BIT 
;AND HIGHE~ OROER BITS SHOULD REMAIN 1'5 

;NEGll; 
NEG O,2,SNR 
ERROR 
HALT 

f6U=.-1 
MOV 2,3 
AOC 1,3 
COM 3,3,SZR 
ERROR 
HALT 

E614=.-1 

1400+1 SHD=177400 
,CA~RY WENT THROUGH BIT 7 

IERR # (8l- USED FOR ERROR OICTIONARY 

,ACI=COM UF 177400 AC3 SHO=-1 
IRESULT COM -I SHO=O 
IEXAM AC2 FOR ALU ERR SHO=177400 

,ERR # (8l- USED FOR ERROR DICTIONARY 

0108 PHeST 
01 
02 
03 
04 
05 
0& 

03401 154400 
03402 11&000 
03403 170004 

07 03404 0&3077 
06 
09 
10 
II 

003404 

12 03405 101120 
13 0340& 12512U 
14 
IS 
1& 
17 
18 
19 
20 
21 03407 110405 
22 
23 03410 0&3077 
24 
25 
2& 
27 
28 
29 
30 

003410 
03411 155000 
03412 13&000 
03413 174004 

31 03414 0&3077 
32 
33 
34 
35 
3& 
37 
38 
39 
40 

003414 

03415 154400 
0341& 11&000 
03417 170004 

41 03420 063077 
42 
43 
44 
45 

003420 

4& 03421 101120 
47 03422 125120 
48 
49 
50 
51 
52 
53 
54 
55 03423 11 0405 
56 . 
57 0$424 063077 
58 
59 
&0 

J 

OU3424 

;ACc=17740U IT SHOULD NEG AGAIN TD=ACO OR 400 
,"'GllA' 

NEG 2,3 
ADC U,3 
COM 3,2,SZR 
ERROR 
HA~T 

;AC2=177400 3 SHO=400 
,AC3 SHD NOw=-1 
,AND ITS COM=O 
:177400 DID NOT NEG TO 400 

E&15=.-1 IERR ~ (8l- USED FOR ERROR DICTIONARY 
;EXAMINE AC3 FO~ ALU FAILURE SHO=-I CREATED BY ADC OF 400 

MOVZL 0,0 . 
MOVZL 1,1 ;SET UP NEXT TEST 

,IF ABOVE NO LOAD CAUSES A JMP 0, SEE IRI3 AT SETTRAP AND GATE 
NEGTS 12,7,&,100,177000 

IACO=IOO COMIN~ INTO TEST IT SHO NEG TO=177000 
INEG IS EQUIVALENT TO COM+ INC 
;CARRY IS THROUGH 61T 7 SuT SHUULD STORE AT BIT & 
,AND HIGHER OROER BITS SHOULO REMAIN 1'5 

INEGI2' 
NE~ O,2,SNR 
ERROR 
HALT 

,100+1 SHO=177000 
'CARRY WENT THROUGH BIT & 

E&I&=.-1 
MOV 2,3 
ADC 1,3 

IERR # (8l- USED FOR ERROR DICTIONARY 

,ACI=COM OF 177000 AC3 SHD=-I 
COM 3,3,SZR 
ERRU~ 

HALT 

IRESU~T COM -I SHO=O 
:EXAM AC2 FOR ALU ERR SHO=177000 

E&17=.-1 :ERR * (8l- USEU FOR ERROR DICTIONARY 
IAC2=177000 IT SHOULD NEG AGAIN TD=ACO OR 100 

;NGI2A' 
NEG 2,3 
ADC 0,3 
COM 3,2,SZR 
ERROR 
HALT 

;AC2=177000 3 SHO=IOO 
;AC3 SHD NO~=-I 
.AND ITS COI'1=O 
,177000 DID NOT NEG TO 100 

E&20=.-1 :ERR # {8l- USED FOR ERROR DICTIONARY 
IEXAMINE AC3 FOR ALU FAILURE SHO=-I CREATED 8Y AOC OF 100 

MOVZL 0,0 
MOVZL 1,1 :SET UP NEXT TEST 

IIF ABUVE NO LOAD CAUSES A JMP 0, SEE IRI3 AT SETTRAP AND GATE 
NEGTS 13,&,5,2000,17&000 

IACO=2000 COMI~G INTO TEST IT SHD NEG TO=176000 
INEG IS EQUIVALENT TO COM+INC 
,CARNY IS THROUGH 6IT b BUT SHOULD STORE AT BIT 5 
,AND HIGHE~ ORDER BITS SHUULO REMAIN 1'5 

;NEGI3' 
NEG O,2,SNR 
ERROR 
HALT 

;2000+1 SHD=176000 
,CARRY WENT TH~OUGH BIT 5 

E&21=.-1 :ERR # {al- USEO FOR ERROR DICTIONARY 

() 



-) 

0109 PReST 
01 03425 155000 
02 0342& 13&000 
03 U3427 174004 
04 
05 03430 0&3077 
0& 
07 
08 
09 

'10 
II 
12 
13 
14 

003430 

03431 154400 
03432 11&000 
03433 170004 

15 03434 0&3077 
1& 
17 
18 
19 

003434 

20 03435 101120 
21 0343& 125120 
22 
23 
24 
25 
2& 
27 
28 
29 03437 110405 
30 
31 03440 0&3077 
32 
33 
34 
35 
3& 
37 
38 

03Ul 
03442 
03443 

003440 
155000 
13&000 
174004 

39 03444 0&3077 
40 
41 
42 
43 
44 
45 
4& 
47 
48 

003444 

03445 154400 
0344& 11&000 
03447 170004 

49 03450 0&3077 
50 
51 
52 
53 

003450 

54 03451 101120 
55 U3452 125120 
5& 
57 
58 
59 
&0 

MOV 2.3 
ADC 1,3 
COM 3,3,SZR 
ERROR 
HALT 

ACI=COM OF 17&000 AC3 SHD=-I 
RESULT COM -1 SHD=O 
EXAM AC2 FOR AlU ERR SHD=17&000 

E022=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 
:AC2=17&000 IT SHOULD NEG AGAIN TO'ACO OR 2000 

:NGI3A: 
NEG 2,3 
ADC 0,3 
COM 3,2,SZR 
tiRROR 
HALT 

:AC2=17&000 3 SHD=2000 
:AC3 SHD NOW=-I 
:ANO ITS COM=O 
:170000 DID NOT NEG TO 2000 

E&23=.-1 :ERR # (B)- USED FOR ERROR DICTIONARY 
:EXAMINE AC3 FOR AlU, FAILURE SHO=-I CRoATEO ~Y ADC OF 2000 

MOVZl 0,0 
MOVZL 1,1 :SET UP NEXT TEST 

:IF A~UVE NO LOAD CAUStiS A JMP 0, SEE IR13 AT SET TRAP AND GATE 
NEGTS 14,5,4,4000,174000 

:ACO=4000 COMING INTO TEST IT SHO NEG TO=174000 
:NEG IS EQUIVALENT TO COM+ INC 
:CARRY IS THROUGH BIT 5 BUT SHOULD STORE AT BIT 4 
lAND HIGHER ORDER BITS SHOULD REMAIN 1'5 

:NEGI4: 
NEG 0,2,SNR 
ERROR 
HALT 

E&24=.-1 
MOV ~,3 
ADC 1.3 
COM 3.3,SZR 
ERROR 
HALT 

:4000+1 SHo=174000 
:CARRY WENT THROUGH BIT 4 

:ERR # (8)- USED FOR ERROR DICTIONARY 

:AC1=COM OF 174000 AC3 SHo=-1 
:RESULT COM -I SHo=O 
:EXAM AC2 FOR ALU ERR SHO=174000 

E025=.-1 :ERR # (a)- USED FOR ERROR DICTIONARY 
:AC2=174000 IT SHOULD NEG A~AIN TO=ACO OR 4000 

:NGI4A: 
NEG 2.3 
ADC 0.3 
COM 3,2,SIR 
ERROR 
HALT 

,AC2'174000 3 SHO=4000 
:AC3 SHO NOW=-1 
:AND ITS COM=O 
:174000 DID NOT NEG TO 4000 

E&26=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
:EXAMINE AC3 FOR ALU FAILURE SHD=-I CREATED BY ADC OF 4000 

MOVZl 0,0 
MOVlL 1,1 :SET UP NEXT TEST 

:IF ABUVE NO LOAD CAUSES A JMP 0, SEE IRI3 AT SETTRAP AND GATE 
NEGTS 15,4,3,10000,170000 

:ACO'IOOOO COMING INTO TEST IT SHO NEG TO=170000 
:NEG IS EQUIVALENT TO COMoiNC 
:CARRY IS THROUGH BIT 4 BUT SHOULD STORE AT BIT 3 

) 

0110 P~CST 

01 
02 
03 0.5453 110405 
04 
OS 03454 0&3077 
06 
07 
O~ 
09 
10 
11 
12 

003454 
03455 155000 
0345& 13&000 
0~457 174004 

13 034&0 0&3077 
14 
IS 
1& 
17 
18 
19 
20 
21 
22 

0034&0 

034&1 154400 
03402 11&000 
034&3 170004 

23 034&4 0&3077 
24 
25 
2& 
27 

003404 

28 034&5 101120 
29 0346& 125120 
30 
31 
32 
33 
34 
35 
30 
37 034&7 110405 
38 
39 03470 003077 
40 
41 
42 
43 03471 
44 03472 
45 03473 
40 

003470 
155000 
131>000 
174004 

47 
4a 
49 
50 
51 
52 
53 
54 
55 
5& 
57 
5B 
59 
&0 

03474 003077 

003474 

03475 154400 
0347& 111>000 
03471 170004 

03500 0&3077 

003500 

-y 

:AND HIGHER ORDER 8ITS SHOULD REMAIN 1'5 
:NEGI5: 

NEG O,2,SNR 
~RROR 

HALT 

E027=.-1 
MOV 2,3 
AOC 1,3 
COM 3,3,SZR 
ERRO~ 
HALT 

:10000+1 SHO=170000 
:CARRY wENT THROUGH BIT 3 

:ERR # (8)- USED FOR ERROR DICTIONARY 

AC1=COM OF 170000 AC3 SHD=-1 
RESULT COM -1 SHD=O 
EXAM AC2 FOR ALU ERR SHo=170000 

E&30=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
:AC~=170000 IT SHOULD NEG AGAIN TO=ACO OR 10000 

:NGI5A: 
NEG 2,3 
ADC 0,3 
COM 3,2,SZR 
ERROR 
HALT 

:AC2=170000 3 SHD=10000 
:AC3 5HO NOW=-1 
: AND ITS COM=O 
:170000 DID NOT NEG TO 10000 

E&31=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
:EXAMINE AC3 FOR ALU FAILURE SHD=-I CREATED BY ADC OF 10000 

MOVZL 0,0 
MOVZL 1,1 :SET UP NEXT TEST 

:IF ABUVE NO LOAD CAUSES A JMP 0, SEE IR13 AT SETTRAP AND GATE 
NEGTS 10,3,1,20000,160000 

:ACO=20000 COMING INTO TEST IT SHD NEG TO=160000 
:NEG IS EQUIVALENT TO COM+INC 
:CARRY IS THROUGH BIT 3 BUT SHOULD STORE AT BIT 1 
:AND HIGHER ORDER BITS SHOULD REMAIN 1'5 

:NEG1&: 
NEG 0,2,SNR 
ERROR 
HALT 

E&32=.-1 
MOV 2,3 
AOC 1,3 
COM 3,3,SZR 
ERROR 
HALT 

:20000+1 SHD=I&OOOO 
:CARRY WENT THROUGH BIT I 

:ERR ~ (B)- USED FOR ERROR DICTIONARY 

ACI=COM OF 100000 AC3 SHO:-I 
RESULT COM -I SHD=O 
EXA~ AC2 FOR AlU ERR SHD=I&OOOO 

E&33=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
:ACZ=100000 IT SHOULD NEG AGAIN TO=ACO OR 20000 

,NGloA: 
NEG 2,3 
AOC 0,3 
COM 3,2,SZR 
ERROR 
HALT 

E&34=.-1 

:AC2=1&0000 3 SHD=20000 
'AC3 SHD NOW:-I 
: AND ITS COM=O 
:1&0000 DID NOT NEG TO 20000 

:ERR ~ (8l- USED FOR ERROR DICTIONARY 



0111 PRCST 
01 
02 03501 101120 
03 03502 125120 
04 
05 
00 
07 
08 
09 
'10 
II 03503 110405 
12 
13 03504 003077 
14 
15 
1& 
17 
18 
19 
20 

003504 
03505 155000 
0350& 131>000 
03507 174004 

21 035100&3077 
22 
23 
24 
25 
2& 
27 
28 
29 
30 

0035H 

03511 154400 
03512 11&000 
03513 170004 

31 03514 0&3077 
32 
33 
34 
35 

003514 

30 03515 101120 
37 0351& 125120 
38 
39 
40 
41 
42 
43 
44 
45 03517 110405 
4& 
47 03520 0&3077 
48 
49 
50 
51 
52 
53 
54 

03521 
03522 
03523 

003520 
155000 
13&000 
174004 

55 03524 ObJ077 
5& 
57 
58 
59 
&0 

003524 

I~ 

:EXAMINE AC3 FOR AlU FAIlURE S~O=-I CREATEO BY ADC OF 20000 
MDVll 0,0 
MOVZl 1,1 :SET UP NEXT TEST 

:IF ABOVE NO lOAD CAUS~S A JMP 0, SE~ IRI3 AT SETTRAP AND GATE 
NEGTS 17,2,1,40000,140000 

:ACO=40000 COMING INTO TEST IT SHD NEG TO=140000 
'NEG IS EQUIVAlENT TO COM+ INC 
:CARRY IS THROUGH BIT 2 BUT SHOUlD STORE AT BIT I 
IANO HIGHER ORDER bITS SHOUlD REMAIN 1'5 

,NEGI7: 
NEG 0,2,SNR 
ER~O~ 
HAU 

E&35=.-1 
MOV 2,3 
AOC 1,3 
COM 3,3,SZR 
ERROR 
HAlT 

:40000+1 SHD=140000 
:CARRY WENT T~ROUGH BIT I 

,ERR # (8l- USED FOR ERROR DICTIONARY 

,ACI=COM OF 140000 AC3,SHD=-1 
,RESUlT COM -I SHD=O 
,EXAM AC2 FOR AlU ERR SHO=140000 

E03&=.-1 ,ERR # (8l- USED FOR ERROR DICTIONARY 
IAC2=140000 IT SHOUlD NEG AGAIN TO=ACO OR 40000 

INGI7AI 
NEG c,] 
AOC 0,3 
COM 3,2,SZR 
ERROR 
HAU 

,AC2=140000 3 S~0=40000 
IAC3 S~O NOW=-I 
I AND ITS COM=O 
1140000 DID NOT NEG TO 40000 

E&37=.-1 IERR # (8l- USEO FOP ERROR DICTIONARY 
IEXAMINE AC3 FOR AlU FAIlURE S~O=-I CREATED BY AOC OF 40000 

MOVZl 0,0 
MOVZl 1,1 ,SET UP NEXT TEST 

IIF ABOVE NO lOAD CAUSES A JMP 0, SEE IRI3 AT SETTRAP AND GATE 
NEGTS 18,I,O,100000,IUOOOO 

IACO=IOOOOO COMING INTO TEST IT SHO NEG TO=IOOOOO 
INEG IS EQUIVAlENT TO COM+ INC 
:CARRY IS JHRDUG~ BIT I BUT SHOUlD STORE AT BIT 0 
lAND HIGHER ORDER 8ITS SHOUlD REMAIN 1'5 

,NEGI8: 
NEG O,2,SNR 
ERROR 
~AlT 

E&40=.-1 
MOV 2,3 
AOC 1,3 
COM 3,3,SZR 
ERROR 
HAlT 

1100000+1 SHD=IOOOOO 
ICARRY'WENT THROUGH 8IT 

IERR # (8l- USED FOR ERROR DICTIONARY 

IACI=COM OF 100000 AC3 8HO=-1 
:RESUlT COM -I SHO=O 
,EXAM AC2 FOR AlU ERR SHO=IOOOOO 

E041=.-1 :ERR # (8l- USED FOR ERROR DICTIONARY 
IAC2=10000U IT S~OUlO NEG AGAIN TO=ACO OR 100000 

INGI8A: 

0112 PRCST 
01 03525 154400 
02 0352& I\&UUO 
03 03527 170004 
04 
05 03530 063077 
06 
07 
08 003530 
09 
10 03531 101120 
11 03532 125120 
12 

~ 

NEG 2,3 
ADC 0,3 
COM 3,2,SZR 
ERROR 
HAlT 

IAC2=100000 3 SHD=IOOOOO 
,AC3 SHD NOW=-I 
: AND ITS COM=O 
IIUOOOO DID NOT NEG TO 100000 

e042=.-1 IERR • (8l- USED FO~ ERROR DICTIONARY 
IEXAMINE AC3 FOR AlU FAIlURE SHO=-I CREATED 8Y ADC OF 100000 

MOVZl 0,0 
MOVZl 1,1 ISET UP NEXT TEST 

IIF ABUVE NU lOAD CAUSES A JMP 0, SEE INI3 AT SETTRAP AND GATE 

~ 



,r-) 

10113 PRCST 
01 :ACO=O 

,CAR~V 

03513 110404 NEGI9: 
02 
03 
04 
05 03534 Ob3077 
Ob 
07 
08 
09 
'10 
II 
12 

03535 
0353& 
03537 

003534 
155000 
13&000 
174004 

13 03540 063077 
14 
15 
1& 
17 
18 
19 
20 
21 

03541 
03542 
03543 

003540 
:AC2 =0 

154400 NGI9AI 
11&000 
170004 

22 03544 063077 .. 
23 

003544 

COMING INTO TEST 
IS THROUGH SIT 0 

NEG 0,2,SZR 
ERROR 
HA~T 

E&43=.-1 
I'IOV a,3 
ADC 1,3 
COM 3,3,SZR 
ERROR 
HA~T 

IT SHD NEG TO =0 
AND SHUU~D COM CRt 
:-0+1=0 
ISEE AC2 NOT=O 

,ERR # (8)- USED FOR ERROR DICTIONARY 

rSKP AC2 REA~~Y=O 
1 SEE AC2 SHD =,0 

E&44=.-1 
IT SHD NEGATE 
NEG 2,3 

rERR # (81- USED FOR ERROR DICTIONARY 
TO,=O IN AC3 

ADC 0,3 
COM 3,2,SlR 
ERROR 
HA~T 

,0 DID NOT NEG TO 0 

E&45=.-1 ,ERR. (8)- USED FOR ERROH DICTIONARY 
24 
25 
2& ,EXAMINE AC3 FOR A~U FAI~URE SHD =-1 CREATED BY AOC OF 0 
27 
28 :NEGATING 0 SHOU~D COMP~IMENT CRY 0 TO I 
29 
30 
31 
32 
33 

03545 102000 NEG20: 
0354& 100040 
03547 100423 

34 03550 0&3077 
35 
3& 
37 
38 

003550 

AOC 0,0 
COMO 0,0 
NEGZ O,O,SNC 
ERROR 
HA~ T 

E&4b=.-1 

,NEG 0 DID NOT SET CRY 

IERR # (81- USED FOR ERROR DICTIONARY 

39 :NEGATING 0 SHOU~O COM CRY TO 0 
40 
41 
42 
43 
44 

03551 102000 NEG21: 
03552 100020 
03553 100442 

45 03554 0&3077 
4& 
47 
48 003554 

AOC 0,0 
COMZ 0,0 
NEGO o,o,SZC 
ERROR 
HA~T 

E&47=.-1 

:NEG 0 DIU NOT C~R CRY 

,ERR # (8)- USED FOR ERROR DICTIONARY 

') 

1011. PRCST 
01 
02 
03 
04 

:TEST FOR EXISTANCE UF SUB INSTHUCTION 
,FIRST TIME FOR SUB 

._) 

05 03555 102000 SUBOO: 
0& 0355& 102404 

AOC 0,0 
SUI! O,O,SZR 
E~ROR 

,ACO=-I 
'SUS -I FROM -I 

07 
08 03557 0&3077 
09 
10 
II 
12 

003557 

13 035&0 102000 
14 035bl 100405 
IS 
Ib 035&2 0&3077 
17 
18 
19 0035&2 
20 035&3 102404 
21 
22 035&4 0&3077 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3b 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 
50 

0035&4 

51 03565 102000 
52 035&& 100140 

HA~T 

E&50=.-1 
:SUBTRACT +1 FROM 

,EXAMINE lCO FOR ERR SHD=O 

,ERR # (61- USED FON ERROR DICTIONARY 
+1 CHECK FOR 0 RESU~T (2ND SUII) 

SUijOl1 AOC 0,0 
NEG O,O,SNR 
EHROR 
HALT 

E&51=.-1 
SUB O,O,SZR 
ERROR 
HA~T 

E&52=.-1 

,SET ACO=+1 
,SET UP FAI~EO ACO SHO=+1 

,ERR # (8)- USED FOR ERROR DICTIONARY 
1+1-+1 SHO=O 
,SU8 +1-+1 FAI~ED SEE lCO 

,ERR # (8)- USED FOR ERROR DICTIONARY 

:OEFINE suaTRACT "SUS" TEST MACRO 

.MACRO SUBTS 
,ACO=~2 COMING INTO THIS TEST "2-"2 
,0-"2 NEGATEO·"2 SHO=O INTO AC3 

ISUB"11 

SHOU~D=O RESU~T 

x 

,V-"2 

MOVO U,1 
SUIIZ U,1,SZR 
ER~OR ,"2-"2 SEE AC 1 SHO=O 
MOV v,O,SBN :0 CRY SHO =1 FROM CRYOUT 
ERROR ,ACO:-2!?) CRY SHO=l 
AUC 2,2 
CO~ 2,2 :MAKE AC2=0 FOR TEST 
SHOU~O=·-2 NEGATED TO AC3 
SUB 0,2 ,0-"2 
NEGZ 2,3 :NEGlTEO SHO="2 
SUBO 0,3,SZR ,-2-"2 SHO=O AGAIN 
ERROR 
",OV o,o,SZC 
ERROR 
MOVZ~ 0,0 

:CRY SHD COMP 1 TO 
,CKY OUT FAI~EO 
,SET UP NEXT TEST 

:S~T UP SUBTRACT TESTS 
AOC 0,0 
COMO~ 0,0 



10115 PRCST 
01 
02 
03 
04 
05 
0& 035&7 105040 
07 03570 10&424 
08 
09 03571 0&3077 
'10 
11 
12 003571 
13 Oh72 101007 
14 
15 03573 0&3077 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 

003573 
03574 152000 
03575 150000 

0357& 112400 
03577 154420 
03&00 11&444 

2& 03&01 0&3077 
27 
28 
29 003&01 
30 03&02 101002 
31 
32 03&03 0&3077 
33 
34 
35 003&03 
3& 03&04 101120 
H 
38 
39 
40 
41 03&U5 105040 
42 03&0& 10&424 
43 
44 03&07 0&3077 
45 
4& 
47 003&07 
4S 03&10 101007 
49 
50 03&11 0&3077 
51 
52 
53 
54 
55 
5& 
57 
58 
59 
&0 

003&11 
03&12 152000 
03&13 150000 

03&14 112400 
03&15 154420 
03&1& 11&444 

J 

SU~TS 02,1 
IACO=I COMING INTO T~IS TEST I-I SHOULD=O RESULT 
,0-1 NEGATEU-I SHD=O INTO AC3 

,SU802: 
MOVO 0,1 
SU8Z Od,SZR 
ERROR 
HALT 

11-1 SEE ACI SHD=O 

E&53=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 
MOV O,O,SBN ,0 CRY SHD =1 FROM CRY OUT 
ERROR :ACO=I(?) CRY SHD=I 
HALT 

E&54=.-1 IERR • (8)- USED FOR ERROR OICTIONARY 
ADC 2,2 
COM 2,2 ,MAKE AC2=0 FOR TEST 

,0-1 SHOULO=-I NEGATED TO AC3 
SUS 0,2 ,0-1 
NEGZ 2,3 ,NEGATED SHD=I 
SUBO 0,3,SZR ,I-I SMD=O AGAIN 
ERROR 
HALT 

E&55=.-1 
MOV O,O,SZC 
ERROR 
HALT 

E&5&=.-1 
MOVZL 0,0 
SUSTS 03,2 

'E~R * (8)- USED FOR ERROR DICTIONARY 
,CRY SHD COMP I TO 0 
,CRY OUT FAILED 

,ERR. (8)- USED FOR ERROR DICTIONARY 
,SET UP NEXT TEST 

,ACO=2 COMING INTO THIS TEST 2-2 
,0-2 NEGATED-2 SMD=O INTO AC3 

,SUB03: 

SMOULO=O RESULT 

MOVO 0,1 
suez 0 d, SZR 
ERROR 
MALT 

,2-2 SEE ACI SMD=O 

E&57=.-1 :ERR * (8)- USED FOR ERROR UICTIONARY 
MOV O,O,SBN ,0 CRY SHO =1 FROM CRYOUT 
ERROR ,ACO=2(?) CRY SMD=1 
MALT 

E&&O=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 
ADC 2,2 
COM 2,2 :MAKE AC2=0 FOR TEST 

,0-2 SMOULO=-2 NEGATED TO AC3 
SUB 0,2 ,0-2 
NEGZ 2,3 ,NEGATED SHD=2 
SUBO 0,3,SZR ,2-2 SMO=O AGAIN 
ERROR 

011& P~CST 
01 03&17 0&3077 
02 
03 
04 003&17 
05 03&20 101002 
0& 
07 Ole21 0&3077 
08 
09 
10 003&21 
11 03&22 10112U 
12 
13 
14 
15 
1& 03&23 105040 
17 03&24 10&424 
18 
19 03&25 0&3077 
20 
21 
22 003&25 
23 03&2& 101007 
24 
25 03&27 0&3077 
2& 
27 
28 
29 
}O 
31 
32 
H 
34 
35 

003&27 
03&30 152000 
03&31 150000 

03&32 112400 
03&33 154420 
03&34 11&444 

3& 03&35 0&3077 
37 
38 
39 003&35 
40 03&3& 101002 
41 
42 03&37 0&3077 
43 
44 
45 003&37 
4& 03&40 101120 
47 
48 
49 
50 
51 03&41 105040 
52 03&42 10&424 
53 
54 03&43 0&3077 
55 
5& 
57 003&43 
58 03&44 101007 
59 
&0 03&45 0&3077 

!~ 

MALT 

E&&I=.-I 
MOV O,O,SZC 
ERRO~ 
HALT 

,ERK * (8)- USED FOR ERROR OICTIONARY 
,CRY SHD COMP I TO 0 
:CRY OUT FAILEO 

E&&2=.-1 IERR * (8)- USED FOR ERROR OICTIONARY 
~OVZL 0,0 :SET UP NEXT TEST 
SUSTS 04,4 

IACO=4 CO~ING INTO THIS TEST 4-4 SHOULO=O RESULT 
,0-4 NEGATED-4 SHD=O INTO AC3 

,5UB04: 
MOVO 0,1 
suaz Orl,SZR 
~RROR 
HALT 

,4-4 SEE ACI SHD=O 

E&&3=.-1 ,ERR * (8)- USED FOR ERROR UICTIONARY 
~OV O,O,SBN ,0 CRY SMD =1 FROM CRYOUT 
ERROR ,ACO=4(?) CRY §HO=I 
HALT 

E&&4=.-1 IERR * (8)- USEO FOR ERROR DICTIONARY 
ADC 2,2 
COM 2,2 ,MAKE AC2=0 FOR TEST 

10-4 SHOULD=-4 NEGATED TO AC3 
SUB 0,2 ,0-4 
NEGZ 2,3 ,NEGATED SHO=q 
sueo 0,3,SZR 14-4 SMD=O AGAIN 
ERROR 
HALT 

E&bS=.-1 
MOV O,O,SZC 
ERROR 
MALT 

,ERR * (8)- USED FOR ERROR DICTIONARY 
,CRY SHD COMP I TO ° 
,CRY OUT FAILED 

E&&&=.-I ,ERR * (8)- USED FOR EkROR DICTIONARY 
MOVZL 0,0 ,SET UP NEXT TEST 
SUBTS 05,10 

IACO=IO COMING INTO THIS TEST 10-10 SMOULO=O RESULT 
:O-IU NEGATEO-IO SHO=O INTO AC3 

,SU805: 
MOVO 0 rI 
suez 0 rI, SZR 
E~RO~ 
HALT 

:10-10 SEE ACI SHD=O 

E&&7=.-1 IERR * (81- USED FOR ERROR DICTIONARY 
MOV O,O,SBN 10 CRY SHO =1 FROM CRYOUT 
ERROR :ACO=10(?) C~Y SHD=I 
HALT 

'.~ 



) 

0117 PRCST 
01 
02 
03 
04 
05 
06 
07 

'08 
09 

'10 

003645 
0364& 152000 
03&47 150000 

036~0 112400 
03651 154420 
03652 116444 

II 03653 063077 
12 
13 
14 003653 
15 03654 101002 
16 
17 03655 063077 
18 
19 
20 003655 
21 03656 101120 
22 
23 
24 
25 
26 03657 105040 
27 03660 106424 
28 
29 03661 063077 
30 
31 
32 003661 
33 03662 101007 
34 
35 03663 063077 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

003663 
03664 152000 
03665 150000 

03666 112400 
03667 154420 
03670 P6444 

41> 03671 063077 
47 
48 
49 003671 
50 03672 101002 
51 
52 03613 063077 
53 
54 
55 003673 
51> 03674 101120 
57 
58 
59 
60 

E670=.-1 IERR * (8)- USED FOR ERROR DICTIONARY 
AOC 2,2 
COM 2,2 IMAKE AC2=0 FOR TEST 

,0-10 SHOU~O=-IO NEGATED TO AC3 
SUB 0,2 ,0-10 
NEGZ 2,3 ,NEGATED SHO=IO 
SU80 0,3,SZR '10-10 SHD=O AGAIN 
ERROR 
HA~T 

E671=.-1 
MOV O,O,SZC 
ERROR 
HA~ T 

,ERR. (8)- USED FOR ERROR DICTIONARY 
,CRY SHO COMP I TO 0 
ICRY OUT FAI~ED 

E672=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 
MOVZ~ 0,0 ,SET UP NEXT TEST 
SUBTS 06,20 

IACO=20 COMING INTO THIS TEST 20-20 SHOU~D=O ~ESU~T 
10-20 NEGATEO-20 SHD=O INTO AC3 

ISU~06; 

MOVO 0,1 
SUBZ Od,SZR 
ERROR 
HA~T 

:20-20 SEE ACI SHD=O 

E673=.-1 IERR • (8)- USED FOR ERROR DICTIONARY 
MOV O,O,SBN ,0 CRY SHD =1 FROM CRYOUT 
ERROR ,ACO=20(?) CRY SHD=I 
HA~T 

E674=.-1 ,ENR # (8)- USED FOR ERROR DICTIONARY 
AUC 2,2 
COM 2,2 ,MAKE AC2=0 FOR TEST 

,0-2U SHOU~D=-20 NEGATED TO AC3 
SUB 0,2 ,0-20 
NEGZ 2,3 :NEGATED SHD=20 
SUBO 0,3,SZR ,20-20 SHO=O AGAIN 
ERROR 
HA~T 

E075=.-1 
MOV O,O,SZC 
ERROR 
HALT 

,ERR # (8)- USED FOR ERROR DICTIONARY 
,CRY SHD COMP I Tu 0 
,CRY OUT FAI~EO 

E676=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 
MDVZ~ 0,0 :SET UP NEXT TEST 
SUbTS 07,40 

,ACU=40 COMING INTO THIS TEST 40-40 SHOU~O=O RESU~T 
,0-40 NEGATED-40 SHO=O INTO AC3 

:SUB07; 

'J 

0118 P~CST 
01 031>75 105040 
02 03&7& 106424 
03 
04 03677 0&3077 
05 
06 
07 003677 
08 03700 101007 
09 
10 03701 0&3077 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 

003701 
03702 152000 
03703 150000 

03704 112400 
03705 154420 
0370& 11&444 

21 ,03707 063077 
22 
23 
24 003707 
25 03710 101002 
26 
27 03711 063077 
28 
29 
30 003711 
3.1 03712 101120 
32 
33 
34 
35 
36 03713 105040 
37 03714 106424 
38 
39 03715 063077 
40 
41 
42 003715 
43 03716 101007 
44 
45 03717 01>3077 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

003717 
03720 152000 
03721 150000 

03722 112400 
03723 154420 
03724 11&444 

56 03725 063077 
57 
58 
59 003725 
60 0372& 101002 

r~ovO 0, I 
SUBZ ud,SZR 
ERRO~ 
HALT 

~) 

:40-40 SEE ACI SHD=O 

E&77=.-1 ,ERR * (8)- USED FOR E~ROR DICTIONARY 
MOV O,O,SBN ,0 CRY SHD =1 FROM CRYOUT 
ERROR :ACO=40(1) CRY aHO=1 
HA~T 

E7UO=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 
ACC c,2 
COM 2,2 IMAKE AC2=0 FUR TEST 

,0-40 SHOU~O=-40 NEGATED TO AC3 
SUB 0,2 ,0-40 
NEGZ 2,3 ,NEGATED SHD=40 
SUBO 0,3,SZR :40-40 SHD=O AGAIN 
ERROH 
HA~T 

E701=.-! 
MOV o,o,SZC 
ERROR 
HA~T 

,ERH # (8)- USED FOR ERROR DICTIONARY 
,CRY SHD COMP I TO 0 
:CHY OUT FAI~ED 

E7U2=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
MOVZ~ 0,0 ,SET 'uP NEXT TEST 
SUBTS 08,100 

,ACO=IOO COMING INTO THIS TEST 100-100 SHOU~O=O RESU~T 
10-IUU NEGATEO-IOO SHD=O INTO AC3 

,SUB08: 
MOVO 0,1 
SUBZ O,1,SZR 
ERROR 
HA~T 

,100-100 SEE ACI 5HO=0 

E703=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
MOV O,O,SBN ,0 CRY SHD =1 FROM CRYOUT 
ERROR ,ACO=IOO(?) CRY SHD:I 
HA~T 

E704=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 
ADC 2,2 
COM 2,2 :MAKE AC2=0 FOR TEST 

:0-100 SHOU~D=-IOO NEGATED TO AC3 
SUB 0,2 ,0-100 
NEGZ c,3 ,NEGATED SHO=IOO 
SU80 0,3,SZR :100-100 SHD=O AGAIN 
ERROR 
HA~T 

E70S=.-1 
MOV o,o,SZC 

:ERR # (8)- USED FOR ERROR DICTIONARY 
,CRY SHD COMP I TO 0 



0119 PRCST 
01 
02 03727 0&3077 
03 
04 
05 003727 
01> 03730 101120 
01 
08 
09 

"10 
\I 03731 105040 
12 03732 101>424 
13 
14 03733 01>3077 
15 
II> 
17 003733 
18 03734 101007 
19 
20 03735 01>3077 
21 " 
22 
23 
24 
25 
21> 
27 
28 
29 
30 

003735 
03731> 152000 
03737 150000 

03140 112400 
03741 154420 
03742 1.1&444 

31 03743 01>3077 
32 
33 
34 003743 
35 03744 101002 
31> 
31 03745 01>3077 
38 
39 
40 003745 
41 OJ141> 101120 
42 
43 
44 
45 
41> 03741 105040 
47 03750 101>424 
48 
49 03751 0&3077 
50 
51 
52 003151 
53 03752 101001 
54 
55 03753 0103077 
5& 
57 
58 
59 
1>0 

003753 
03"154 152000 
03755 150000 

,~ 

ERROR 
HALT 

E70&=.-1 
MDVZL 0.0 
SUSTS 09,200 

,CRY OUT FAILED 

,ERR # (81- USED FOR E~ROR DICTIONARY 
;SET UP NEXT TEST 

,ACO=200 COMING INTO THIS TEST 200-200 
,0-20U NEGATEO-200 SHO=O INTO AC3 

,SUB09: 

SHOULD=O RESULT 

MUVO 0 d 
SUB I Od,SIR 
ERROR 
HALT 

'200-200 SEE ACI SHO=O 

El07=.-1 'ERR # (81- USED FOR ERROR DICTIONARY 
MOV O,O,SBN ,0 CRY SHD =1 FROM CRYOUT 
ERROR ,ACO=200(?) CRY SHD=1 
HALT 

E710=.-1 ,ERR. (8)- USED FOR ERROR OICTIONARY 
ADC 2,2 
COM 2,2 ,MAKE AC2=0 FOR TEST 

,0-2UQ SHOULD=-200 NEGATED TO AC3 
SUB 0,2 ,0-200 
NEG I 2,3 ,NEGATED SHO=200 
SUBO 0,3,SIR ,200-200 SHO=O AGAIN 
ERROR 
HALT 

E111=.-1 
MOV o,o,SZC 
ERROR 
HALT 

,ERR # (81- USED FOR ERROR DICTIONARY 
ICRY SHO COMP 1 TO 0 
ICRY OUT FAILED 

EI12=.-1 ;ERR # (8)- USED FUR ERROR DICTIONARY 
MOVlL 0.0 ISET UP NEXT TEST 
SUBTS 10,400 

,ACO=400 COMING lNTO THIS TEST 400-400 SHOULO=O RESULT 
,0-40U NEGATED-400 SHD=O INTO AC3 

ISUB1U: 
MOVO 0,1 
SUBZ Od.SZR 
ERROH 
HALT 

,400-400 SEE ACI SHD=O 

E713=.-1 ,ERR' (8)- USED FOR ERROR DICTIONARJ 
MOV O.O.SBN ,0 CRY SHD =1 FROM CRYOUT 
ERROR rACO=400(?1 CRY SHO=I 
HALT 

EI14=.-1 ,ERR' (81- USED FOR ERROR DICTIONARY 
ADC 2.2 
COM 2.2 ;MAKE AC2=0 FOR TEST 

0120 PRCST 
01 
02 
03 
04 
05 

037~1> 11240U 
037~7 154420 
0371>0 111>444 

0& 037&1 01>3077 
01 
08 
09 0037&1 
10 0371>2 101002 
\I 

"12 037&3 0&3077 
13 
14 
15 0037&3 
1& 037&4 101120 
17 
18 
19 
20 
21 037&5 105040 
22 037010 101>424 
23 
24 0311> 7 01>3077 
2S 
21> 
27 00371>1 
28 03770 101001 
29 
50 03771 01>3077 
31 
32 
33 
34 
35 
3& 
31 
38 
39 
40 

003771 
03712 152000 
03773 150000 

03774 112400 
03775 154420 
03171> 11b444 

41 03771 01>3011 
42 
43 
44 003777 
45 04000 101002 
41> 
41 0400 I 01>3017 
48 
49 
50 004UOI 
51 04002 lU1120 
52 
53 
54 
55 
51> 040U3 105040 
51 04004 101>424 
58 
59 040QS 01>3077 
1>0 

\~ 

;U-4UO SHDULO=-400 
sua 0.2 

NEGATED TO AC3 
;0-400 

NEGZ 2.3 
SU80 Od.SZR 
ERROR 
HALT 

E715=.-1 
MOV O,O.SIC 
ERROR 
HALT 

;NEGATED SHO=400 
'400-400 SHD=O AGAIN 

,ERR # (8l- USED FOR ERROR DICTIONARY 
,CRY SHO COMP I TO 0 
;CRY OUT FAILED 

E711>=.-1 ;ERR • (8l- USED FOR ERROR DICTIONARY 
MOVZL 0.0 ,SfT UP NEXT TEST 
SUBTS 11.1000 

,ACO=IOOO COMING INTO THIS TEST 1000-1000 SHOULD=O RESULT 
;O-IOuO NEGATED-IOOO SHD=O INTO AC3 

;SUBll: 
MOVU 0,1 
SUBZ 0 d. SZR 
ERROR 
HALT 

,1000-1000 SEE ACI SHD=O 

E717=.-1 ,ERR # (81- USEO FOR ERROR DICTIONARY 
MOV a.O.SBN :0 CRY SHD =1 FROM CRyOUT 
ERROR ,ACO=IOOO(?1 CRY SHD=1 
HALT 

E120=.-1 ,ERR. (81- USED FOR ERROR DICTIONARY 
ADC 2.2 
COM 2.2 ,MAKE AC2=0 FOR TEST 

,U-1UUO SHOULD=-IOOO NEGATED TO AC3 
SUB 0.2 ,0-1000 
NEGZ 2,3 ,NEGATED SHD=IOOO 
SUBO U.3.SZR ,1000-1000 SHO=O AGAIN 
ERROR 
HALT 

E721=.-1 
!olOV U,O,SZC 
ERROR 
HALT 

E722=.-1 
MOVIL 0,0 
SUBTS 12.2000 

;ERR • (81- USED FOR ERROH DICTIONARY 
,CHY SHD COMP 1 TO 0 
,CRY OUT FAILED 

,ERR # (81- USED FOR ERROR DICTIONARY 
,SET UP NEXT TEST 

'ACO=~OOO COMING INTU THIS 
,0-2UO~ NEGATED-2000 SHD=O 

;SUBI2' 

TEST 2000-2000 SHOULD=O RESULT 
INTO AC3 

MOVO 001 
SUBZ 001, SZR 
ERiiOR 
HALT 

;2000-2000 SEE ACI SHO=O 

\,J 



) 

0121 PRCST 
01 
02 004005 
03 04006 101007 
04 
05 04007 063071 
06 
07 
08 
09 
'10 
11 
12 
13 
14 
15 

004007 
04010 152000 
04011 150000 

04012 112400 
04013 154420 
04014 1110444 

16 04015 O&~077 
17 
18 
19 004015 
20 0401& ,101002 
21 
22 04017 0&3017 
23 
24 
25 004017 
2& 04020 101120 
27 
28 
29 
30 
31 04021 105040 
32 04022 106424 
33 
34 04023 0&3017 
35 
3b 
37 004023 
38 04024 101007 
39 
40 04025 0&3077 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

004025 
04026 152000 
04027 150000 

04030 112400 
04031 154420 
04032 116444 

51 04033 063077 
52 
S3 
54 004033 
55 04034 101002 
56 
57 04035 063077 
58 
59 
60 004035 

E723=.-1 ;ERR • (8)- USED FOR ERROR DICTIONARY 
MOV 0,0,S6N ,0 CRY SHD =1 FROM CRYOUT 
ERROR ;ACO=2000(1) CRY SHD=1 
MALT 

E724=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
ADC 2,2 
COM 2,2 ;MAKE AC2=0 FOR TEST 

;0-2UOO SHOULD=-2000 NEGATED TO AC3 
SUB 0,2 ,0-2000 
NEGZ 2,3 ,NEGATED SHD=2000 
SUBO 0,3,SZR ,2000-2000 SHO=O AGAIN 
ERROR 
HALT 

E725=.-1 
MOV O,O,SZC 
ERROR 
HALT 

lERR • (8)- USED FOR ERRUR DICTIONARY 
,CRY SHD COMP I TO 0 
lCRY OUT FAILED 

E72b=.-1 lERR • (8)- USED FOR ERROR DICTIONARY 
MOVZL 0,0 ;SET UP NEXT TEST 
SUBTS 13,4000 

,ACO=4000 COMING INTO THIS TEST 4000-4000 SHOULD=O RESULT 
,0-4000 NEGATED-4000 SHD=O INTO AC3 

lSUBI3: 
MOVO 0,1 
SUSZ Orl,SZR 
ERRUR 
HALT 

14000-4000 SEE ACI SHD=O 

E727=.-1 lERR * (8)- USED FOR ERROR DICTIONARY 
MOV O,O,SBN ;0 CRY SHD =1 FROM CRYOUT 
ERROR ;ACO=4000(1) CRY SHD=I 
HALT 

E730=.-1 ;ERR * (8)- USED FOR ERRUR DICTIONARY 
AOC 2,2 
COM 2,2 ,MAKE AC2=0 FOR TEST 

;0-4000 SHDULD=-4000 NEGATED TO AC3 
SUB 0,2 ;0-4000 
NEGZ 2,3 ,NEGATED SHD=4000 
SUSO 0,3,SZR 14000-4000 SHD=O AGAIN 
ERROR 
HALT 

E73I=.-1 
MOV o,o,SZC 
ERROR 
HALT 

E732=.-1 

IERR * (8)- USEO FOR ERROR DICTIONARY 
,CRY SHD COMP I TO 0 
,CRY OUT FAILED 

IERR * (8)- USED FOR ERROR DICTIONARY 

) 

01202 PRCST 
01 04036 101120 
02 
03 
04 
05 
06 04037 105040 
07 04040 1010424 
08 
09 04041 063077 
10 
II 
12 004041 
13 04042 101007 
14 
15 04043 063077 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

004043 
04044 152000 
04045 150000 

04046 112400 
04047 154420 
04050 11&444 

26 04051 063077 
27 
28 
29 004051 
30 04052 101002 
31 
32 04053 01>3071 
33 
34 
35 004053 
36 04054 101120 
37 
38 
39 
40 
41 04055 105040 
42 0405& 10&424 
43 
44 04057 063077 
45 
4& 
47 004057 
48 04060 101007 
49 
50 0406 I 0&3077 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

004061 
040&2 152000 
04063 150000 

040&4 112400 
040&5 154420 
04066 116444 

) 

MOVZL 0,0 ISET UP NEXT TEST 
SUSTS 14rlOOOO 

,ACO=IOOOO COMING INTO THIS TEST 10000-10000 SHOULO=O RESULT 
,O-IUOOO NEGATED-IOOOO SHO=O INTO AC3 

ISUBI4: 
MOVU 0 rl 
SUBZ O,I,SZR 
ERROR 110000-10000 SEE ACI SHD=O 
HALT 

E733=.-1 IERR * (8)- USED FOR ERROR OICTIONARY 
MOV O,O,SSN ,0 CRY SHD =1 F~OM CRYOUT 
ERROR ,ACO=10000(1) CRY SHD=I 
HALT 

E7l4:.-1 :ERR * (8)- USED FOR ERROR OICTIONARY 
ADC 2,2 
CO~ 2,2 ,MAKE AC2=0 FOR TEST 

,0-10000 SHUULO=-IOOOO NEGATED TO AC3 
SUB 0,2 :0-10000 
NEGZ 2,3 ,NEGATED SHO=IOOOO 
SUBO 0,3,SZR 110000-10000 SHO=O AGAIN 
ERROR 
HALT 

E735=.-1 
MOV o,o,SZC 
ERROR 
HALT 

E73&=.-1 
MOVZL 0,0 
SUCHS 15,20000 

;ACO=20000 COMING INTO 
,0-20000 NEGATEu-20000 

,SUBI5: 
MOVO 0,1 
suez Orl,SZR 
ERROR 
HALT 

:ERR * (8)- USED FOR ERROR OICTIONARY 
,CRY SHO COMP I TO 0 
ICRY OUT FAILED 

,ERR * (8)- USED FOR ERROR DICTIONARY 
,SET UP NEXT TEST 

THIS TEST 20000-20000 SHOULD=O RESULT 
SHO=O INTO AC3 

:20000-20000 SEE ACI SHD=O 

E737=.-1 :ERR * (8)- USED FOR ERROR DICTIONARY 
MOV O,O,SSN ,0 CRY SHD =1 FROM CRYOUT 
ERROR ;ACO=20000(1) CRY SHU=I 
HALT 

E74U=.-1 :ERR * (8)- USED FOR ERRO~ DICTIONARY 
AOC 2,2 
COM 2,2 :MAKE AC2=0 FOR TEST 

;0-20000 SHOULO=-20000 NEGATED TO AC3 
SUB 0,2 ;0-20000 
NEGZ 2,3 ,NEGATED SHD=20000 
SU~O 0,3,SZR ;20000-20000 SHO=O AGAIN 
EIlROR 



0123 PRCST 0124 PRCST 01 04067 063077 HALT 01 02 02 03 03 004115 04 004067 E741=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 04 04116 152000 05 04070 101002 MOV O,O,SZC ,CRY SHD COMP 1 TO 0 05 04117 150000 06 ERROR ICRY OUT FAILED 06 07 04071 063077 HALT 07 04120 112400 08 08 04121 154420 09 09 04122 116444 '10 004071 E742=.-1 ,ERR' (8)- USED FOR ERROR DICTIONARY 10 
11 04072 101120 MOVZL 0,0 ,SET UP NEXT TEST 11 04123 063077 12 SUBTS 16,40000 12 13 ;ACO=40000 COMING INTO THIS TEST 40000-40000 SHOULD=O RESULT 13 14 lO-40~00 NEGATED-40000 SHO=O INTO AC3 14 004123 15 ,SUBI6: 15 04124 101002 16 04073 105040 MOVO 0,1 16 17 04074 106424 SUBZ Orl,UR 17 04125 063077 
18 ERRUR 140000-40000 SEE AC1 SHD=O 18 19 04075 063077 HALT 19 20 20 004125 21 21 04126 101120 22 004075 E743=.-1 IERR • (8)- USED FOR ERROR OICTIUNARY 22 13 04076 101007 MOV O,O,SBN ,0 CRY SHO =1 FROM CRYOUT 23 24 ERROR ,ACO=40000(?J CRY SHD=1 

E750=.-1 ,ERR' (8)- USED FOR ERROR DICTIONARY 
ADC 2,2 
COM 2.2 ,MAKE AC2=0 FOR TEST 

,0-100000 SHOULO=-100000 NEGATED TU AC3 
SUB 0,2 ,0-100000 
NEGZ 2,3 INEGATED 5HD=100000 
SUBD 0,],5lR 1100000-100000 SHD=O AGAIN 
ERROR 
HALT 

E751=.-1 'E~R • (8)- USED FOR ERROR DICTIONARY 
MOV O,O,SlC ,CRY SHO CUMP I TO 0 
ERROH ,CRY OUT FAILED 
HALT 

E752=.-1 ,ERR' (8)- USED FOR ERROR DICTIONARY 
MOVZL 0,0 ,SET UP NEXT TEST 

25 04077 063077 HALT 
26 
27 
28 004077 E744=.-1 ,ERR' (8)- USEO FOR ERROR DICTIONARY 
29 04100 152000 AOC 2,2 
30 04101 150000 COM 2,2 ,MAKE AC2=0 FOR TEST 
31 10-40000 SHOULD=-40000 N~GATED TO AC3 
32 04102 112400 SUB 0,2 10-40000 
33 04103 154420 NEGZ 2,3 INEGATED SHD=40000 
34 04104 116444 SUBO O,3,SZR ,40000-40000 SHD=O AGAIN 
35 ERROR 
36 041'05 063077 HALT 
37 
38 
39 004105 E745=.-1 IERR * (8)- USED FOR ERROR OICTIONARY 
40 04106 101002 MOV O,O,SZC ,CRY SHD COMP 1 TO 0 
41 ERROR ,CRY OUT FAILED 
42 04107 063077 HALT 
43 
44 
45 004107 E746=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 
46 04110 101120 MOVZL 0,0 ISET UP NEXT TEST 
47 SUBTS 17,100000 
48 IACO=100000 COMING INTO THIS TEST 100000-100000 SHOULD=O RESULT 
49 10-100000 NEGATEO-100000 SHO=O INTO AC3 
50 I.SUBI7I 
51 04111 105040 MOVU 0,1 
52 04112 1064i!4 SUBZ Orl,SZR 
53 ERROR ,100000-100000 SEE ACI SHD=O 
54 04113 063077 HALT 
55 
56 
57 004113 E747=.-1 ,ERR' (8)- USED FOR ERROR DICTIONARY 
58 04114 101007 MOV O,O,SBN ,0 CRY SHD =1 FROM CRYOUT 
59 ERROR ,ACO=100000(?) CRY SHD=I 
60 04115 063077 HALT 

'~ i~ (J' " 



-) 

1012S PRCST 
01 
02 
03 
04 
OS 
0& 

04127 
041]0 
04131 
04132 

,LOAD 
102400 LDAOO: 
105040 

ACCUMULATOR 
SUB 0,0 
MOVO 0.1 
LDA O,KI 
MOV O,O,SNR 
ER~OR 

TESTS FIRST MRI FIRST LOA 

020101 
101005 

07 04133 063077 
08 
09 
'10 004133 
11 04134 IOS224 
12 
13 04US 0&3077 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
2S 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
3S 
3& 
37 
38 
3'1 
40 

004135 

0413& 126000 
04137 020101 
04140 124004 

41 04141 063077 
, 42 

43 
44 
45 
46 
47 
48 
49 
50 

004141 

04142 152000 
04143 020101 
04144 150004 

51 04145 0&3077 
52 
53 
54 
55 
5& 
57 
58 
59 
&0 

004145 

0414& 17&000 
04147 020101 
04150 174004 

HALT 

E753=.-1 
MOVZR O.1,SZR 
ERROR 
HALT 

'KI=I 
,AC IS AT LEAST NON ZERO 
:010 NOT LOAD ACO WITH_I 

,ERR. (8)- USED FOR ERROR DICTIONARY 
:CHECK ACO TO REALLY=_I 
'SEE ACO NOT=+I 

E154=.-1 ,ERR. (8)- USED FOR ERROR OICTIONARY 
,FIRST USE UF MRI OR LOA INSTRUCTION 
,INCORRECT RESULT IN ACO COULD 8E OUE TO ANY OF 
,A VARIETY OF PROBLEMS INCLUOING EFA 
,IF lWO=1 LOA INSTRUCTION OECOOES AS COMZ 1,0 
IACO WILL=-I AND CARRY WILL=O 
,IF INSTRUCTION OECOOES AS 110 IT='S NIO 40(ACO=0) 

,IF OPe DOESN'T SET THEN ACO WILL = 0 
:IF DATA IN ACO IS OTHER THAN 0 OR -1 EFA 

,DEFINE MACRO TO VERIFY LOA DOES NOT OISTURB OTHER AC'S 
,MACRO LOATI 

,LOA"I: 

,LOAOI: 

,LOAU2: 

:LOA03: 

-I 

AOC "3,"3 
LOA "2.KI 
COM "3."3,SZR 
ERROR 

LOATI 01.0.1 

ADC 1.1 :SET 
LOA O,KI 
COM 1.1, SZR 
ERROR 
HALT 

E755=.-1 
LDATl 02.0.2 

AOC 2.2 ,SET 
LOA O,KI 
COM 2,2,SZR 
ERROR 
HALT 

E756=.-1 
LDATl 03.0.3 

ADC 3,3 :SET 
LOA O,KI 
COM 3.3.SZR 
ERROR 

:SET AC"3=-1 
ILOAD +1 TO AC"2 
IAC"3 SHD STILL=-I 
,LOA OF "2 DIST AC"3 

ACI=-I 
,LOAD +1 TO ACO 
:ACI SHO STILL=-I 
ILOA OF 0 OIST ACI 

IERR • (8)- USED FOR ERROR DICTIONARY 

AC2=-1 
ILOAO +1 TO ACO 
:AC2 SHO STILL=-I 
ILDA OF 0 OIST AC2 

,ERR. (8)- USEO FOR ERROR DICTIONARY 

AC3=-1 
,LOAD +1 TO ACO 
:AC3 SHD STILL=-I 
:LOA OF 0 DIST AC3 

) 

012& PRCST 
01 04151 0&3071 
02 
03 
04 004151 
05 
0& 
07 04152 102000 
08 04153 024101 
09 04154 100004 
10 
II 04155 003077 
12 
13 
14 004155 
15 
1& 
17 04156 152000 
18 04151 024101 
19 04160 150004 
20 
21 041&1 0&3077 
22 
23 
24 004161 
25 
2& 
27 04162 176000 
28 04163 024101 
29 041&4 114004 
30 
31 04165 0&3077 
32 
33 
34 0041&5 
35 
36 
37 041&6 102000 
38 04167 030101 
39 04110 100004 
40 
41 04171 063077 
42 
43 
44 004171 
45 
4& 
47 04172 126000 
48 041B 030101 
49 04174 124004 
50 
51 04175 063077 
52 
53 
54 004115 
55 
56 
57 04176 176000 
58 04177 030101 
59 04200 114004 
&0 

ILOA04: 

:LOA05: 

;LDAOb: 

ILOA07: 

,LDA08: 

,LOA09: 

HALT 

E757=.-1 
LOATI 04.1,0 

AOC 0.0 ISET 
LOA I.KI 
COM a.O,SZR 
ERROR 
HALT 

E7&0=.-1 
LDATl 0501,2 

AUC 2,2 :SET 
LOA I,KI 
COM 2,-2.SZR 
ERROR 
HALT 

E7&1=.-1 
LOATI 0601,3 

AOC 3,3 ISET 
LOA I,KI 
COM 3,3.SZR 
ERROH 
HALT 

E762'".-1 
LDATI 07.2.0 

ADC 0.0 ISET 
LOA 2,KI 
COM O.O,SZR 
ERROR 
HALT 

E7&3=.-1 
LOAfI 08,201 

AOC 1.1 :SET 
LOA 2,KI 
COM 100.SZR 
ERROR 
HALT 

E7b4=.-1 
LOATI 09.2,3 

AOC 3'] ISET 
LOA 2.KI 
COM 3.3.SZR 
ERROR 

) 

:ERR * (8)- USED FOR ERROR DICTIONARY 

ACO=-I 
ILOAO +1 TO ACI 
IACO SHD STILL=-I 
:LDA OF I DIST ACO 

,ERR # (8)- USED FOR ERROR DICTIONARY 

AC2=-1 
ILOAD +1 TO ACI 
IAC2 SHD STILL=-I 
ILOA OF I OIST AC2 

IERR • (8)- USED FOR ERROR DICTIONARY 

AC3=-1 
ILOAO -I TO ACI 
,AC3 SHO STILL=-I 
:LOA OF I OlST AC3 

:ERR • (8)- USED FOR ERROR DICTIONARY 

ACO=-I 
ILOAO +1 TO AC2 
:ACO SHO STILL=-I 
ILOA OF 2 DIST ACO 

IERR * (8)- USED FOR ERROR DICTIONARY 

ACI=-I 
ILOAD +1 TO AC2 
IACI SHO STILL=-I 
,LOA OF 2 DIST ACI 

,ERR. (8)- USED FOR ERROR DICTIONARY 

AC3=-1 
,LOAD +1 TO AC2 
,AC3 SHO STILL=-I 
,LOA OF 2 OIST AC3 



0121 PRCST 10128 PRCST 
01 04201 063077 HALT 01 
02 02 
03 03 lO~FINE MACRO TO FURTHER TEST LOA INST 
04 004201 E165:.-1 IERR # (8)- USEO FOR ERROR DICTIONARY 04 
05 LOATI 10,3,0 05 .MACRO LOAf2 
06 ILOAIO: 06 ILOA"I: 
01 04202 102000 AOC 0,0 ISET ACO:-I 01 LOA 1,"2 IGET "3 TO ACI 
08 04203 034101 LOA 3,KI ILOAD +1 TO AC3 08 MOV 1,2 
09 04204 100004 COM O,O,SZR IACO SHO STILL:-I 09 SUB O,2,SZR IACO="3 COMING INTO TEST 

'10 ERROR ILOA OF 3 OIST ACO 10 ERROR 
II 04205 063077 HALT 11 MOVZL 0,0 IPOSITION FOR NEXT TEST 
12 12 
13 13 
14 004205 E166=.-1 IERR # (8)- USEU FOR ERROR OICTIONARY 14 04216 102525 SUdZL U,O,SNR ISET UP LOA TESTS 
IS LOAlI 11,301 15 ERRO~ ISET UP FAILED SEE ACO 
16 ILOA11: 16 04211 063071 HALT 
17 04206 126000 AOC 1,1 ISET ACI:-I 17 
18 04207 034101 LOA 3,KI ILOAO +1 TO AC3 18 
19 04210 124004 COM 100,SZR IACI SHD STILL=-I 19 004217 E711=.-1 IERR • (8l- USED FOR ERROR DICTIONARY 20 ERKOR ILDA OF 3 OIST ACI 20 
21 04211 063077 HALT 21 LOAT2 13,Klo1 
22 22 ILOAI3: 
23 23 04220 024101 LOA I,KI IGET I TO ACI 
24 004211 E161=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 24 U4221 13100U MOV 1,2 
25 LOATI 12,3, i! 25 04222 112404 SUB O,2,SZR IACO=I COMING INTO TEST 
26 ILUAI2: 26 ERROR 
27 04212 152000 AOC 2,2 ISET AC2=-1 27 04223 U63077 HALT 
28 04213 034101 LOA 3,KI ILOAD +1 TO AC3 28 
29 04214 150004 COM 2,2,SZR IAC2 SHU STILL:-I 29 
30 ERROR ILOA OF 3 OIST ACi! 30 004223 E772=.-1 IERR • (8)- USED FOR ERROR DICTIONARY 
31 04215 063077 HALT 31 04224 101120 MOVZL 0,0 IPOSITION FOR NEXT TEST 
32 32 LDAT2 14,K2,2 
H 33 ILDAI4: 
34 004215 E770=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 34 04225 U24102 LOA I,K2 IGET 2 TO ACI 

35 0422& 13100U r40V 1,2 
36 04227 112404 SUB O,2,SZR IACO=2 COMING INTO TEST 
37 ERHOR 
38 04230 063077 HALT 
39 
40 
41 U04230 E773:.-1 IERR # (8)- USED FOR ERROR DICTIONARY 
42 04231 101120 MOVZL 0,0 IPOSITION FOR NEXT TEST 
43 LOAT~ 15,K4,4 
44 ILDAI5: 
45 04232 024104 LOA I,K4 ,GET 4 TO ACI 
46 04233 1'31000 MOV 1,2 
47 04234 112404 SUB 0,2,SZR IACO=4 COMING INTO TEST 
48 ERROR 
49 04235 063071 HALT 
50 
51 
52 004235 £774:.-1 IERR # (8)- USED FOR ERROR OICTIONARY 
53 0423& 101120 MOVZL 0,0 IPOSITION FOR NEXT TEST 
54 LIlAT2 16,K10010 
55 /LOAI6: 
56 04237 024110 LOA I,KIO ,GET 10 TO ACI 
57 04240 131000 MOV 1,2 
58 04241 112404 SUB 0,2,SZR IACO:IO COMING INTO TEST 
59 ERROR 
60 04242 063077 HALT 

:~ :~ Q 



) -) ) 

0129 PRCST 0130 PRCST 
01 01 :LDA22: 
02 02 04275 024117 LOA I,KIOOO :GET 1000 TO ACt 

0.3 004242 E77S=.-1 ,E.lR # (8)- USED FOR ERROR DICTIONARY 03 0427& 131000 MUV 1,2 
04 04~43 101120 MUVZL 0,0 :POSITION FOR NEXT TEST 04 04271 112404 SU~ O,2,SZR :ACO=IOOO COMING INTO TEST 

OS LDAT2 17,K20,20 OS ERROR 
0& ,LDAI?: 0& 04300 0&3077 HAU 
07 04244 024111 LOA I,K20 :GET 20 TU ACI 07 
08 04245 131000 MOV 1,2 08 
09 0424& 112404 sue O,2,SZR :ACO=20 COMING INTO TEST 09 004300 EI003=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
'10 ERROR 10 04301 101120 MOVZL 0,0 ,POSITION FOR NEXT TEST 
II 04247 0&3077 HALT II LDAT2 23,K2000,2000 

12 12 :LDA23: 
13 13 04302 024120 LOA I,K2000 :GET 2000 TO ACI 

14 004247 E71&=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 14 0430J 1.31000 MOV 1,2 
IS 04250 101120 MOVZL 0,0 :POSITION FOR NEXT TEST 15 04,S04 112404 SUB O,~,SZR ,ACO=2000 COMING INTO TEST 

1& LDAl2 18,K40,40 1& ERROR 

17 'LDAI~: 17 04305 0&3077 HALl 
18 04251 024112 LOA I,K40 :GET 40 TO ACI 18 
19 04252 131000 MDV 1,2 19 
20 04253 112404 SUB U,2,SZR ,ACO=40 COMING INTO TEST 20 004305 EIOU4=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 

21 ERROR 21 0430& 101120 MDVZL 0,0 :POSITION FOR NEXT TEST 
22 04254 0&3077 HALT 22 LDAT2 24,K4000,4000 

23 23 ,LDA24: 
24 24 04307 024121 LOA I,K4000 :GET 4000 TO ACI 

25 004254 E777=.-1 :E~R * (8)- USED FOR ERROR DICTIONARY 25 0431U 13100U MOV 1,2 
2& 04255 101120 MUVZL 0,0 :POSITION FOR NEXT TEST 26 04311 112404 SUB O,2,SZR :ACO=4000 COMING INTO TEST 

27 LDAT2 19,KIOO,I00 27 ER~OR 

28 :LDAI9: 28 04312 0&3077 HALT 
29 04256 024113 LOA I,KIOO ,GET 100 To ACI 29 
30 04257 131000 MOV 1,2 30 
31 042&0 1!2404 SUB O,2,SZR :ACO=IOO COMING INTO TEST 31 004312 EI005 •• -1 ,ERR # (8)- USED FOR ERROR DICTIONARY 

32 ERROR 32 04313 101120 MOVZL 0,0 :POSITION FOR NExT TEST 
33 042&1 0&3077 HALT 33 LDAT2 25,KIOK,10000 

34 34 :LOA25: 
35 35 04314 024123 LOA I,KIOK ,GET 10000 TO ACI 

3& 0042&1 EIOOO=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 3& 04315 1.31000 MO V 1,2 
37 04262 101120 MOVZL 0,0 ,POSITION FOR NEXT TEST 37 0431& 112404 SUM O,2,SZR ,ACO-IOOOO COMING INTO TEST 

38 LDAT2 20,K200,200 38 ERROR 

39 'LDA20: 39 04317 0&3077 HALT 
40 042&3 024114 LOA I, K200 :GET 200 TO ACI 40 
41 042&4 131000 MOV 1,2 41 
42 042&5 112404 SUS O,2,SZR IACO=200 COMING INTO TEST 42 004317 EI006=.-1 IERR • (8)- USED FOR ERROR DICTIONARY 

43 ERROR 43 04320 101120 i'lDVZL 0,0 ,POSITION FOR NEXT TEST 

44 0426& 063077 HALT 44 LDAT2 2&,K20K,20000 

45 45 ,LDA2b: 

4& 4& 04321 024124 LOA I,K20K :GET 20000 TO ACI 

47 004266 EIOOI=.-! :ERR # (8)- USED FOR ERRUR DICTIONARY 47 04322 131UOO MOV 1,2 
48 042&7 101120 MOVZL 0,0 ,POSITION FOR NEXT TEST 48 0432,S 112404 SUH O,2,SZR ,ACO=20000 COMING INTO TEST 

49 LOAT2 21,K400,400 49 ERROR 

50 :LDA2!: 50 04324 063077 HALT 
51 04270 02411& LOA I,K400 IGET 400 TO ACI 51 
52 04211 131000 MOV 1,2 52 
53 04272 112404 SUB O,2,SlR :ACO=400 COMING INTO TEST 53 004324 EI007=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 

54 ERROR 54 04325 101120 MDVZL 0,0 ,POSITION FOR NEXT TEST 

55 04273 0&3077 HALT 5~ LDAT2 27,K40K,40000 

56 56 :LDA27: 
57 57 0432& 024125 LOA I,K40K :GET 40000 TO ACI 

58 004273 EI002=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 58 04327 131000 MOV 1,2 
59 04274 101120 MOVZL 0,0 :POSITION FOR NEXT TEST 59 04330 112404 SUB O,2,SZR ,ACO=40000 COMING INTO TEST 

&0 "DAT~ 22,KIOOO,I000 &0 ERROR 



0131 PReST 
01 04331 0&3077 
02 
03 
04 004331 
os 04332 101120 
0& 
07 ILDA281 
08 04333 02412& 
09 043:$4 131000 
'10 04335 112404 
11 
12 0433& 01>3077 
13 
14 
15 00433& 
If> 04337 101120 

(~ 

~ALT 

El~IO=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 
MOVZL 0,0 ,POSITION FOR NEXT TEST 
LOAT2 28,Kl00K,100000 

LOA I,Kl00K 
MOV 1,2 
SUd 0,2,SZR 
ERRUR 
HALT 

El011=.-1 
I'IOVZL 0,0 

'GET 100000 TO ACI 

IACO=100000 COMING INTO TEST 

,ERR * (8)- USED FOR ERROR DICTIONARY 
'POSITION FOR NEXT TEST 

IOU2 PRCST 
01 
02 
03 
04 
OS 

IFIRST TEST OF eYTE SWAP ·5· 
'IRO.IR8.IRq INTO DPIID ROM 

Ob 04340 102745 sWPOU: 
07 04341 101324 
08 
09 04342 0&3077 
10 

SU80S 
MOVZS 
ERROR 
HALT 

O,O,SNR 
O,O,SZR ,FIRST USE OF ·S· ACO=O 

;EXAMINE ACO FUR "SWAp· ERR 

11 
12 
13 
14 
15 

004342 El012=.-1 
ADCZS O,O,SNC 
MOVS U,O,SZC 
ERROR 

,ERR * (8)- USED FOR ERROR 
,CRY SHD REMAIN=O 

DICTIONARY 
04343 102323 SWPUI: 
04344 101302 ,SAME 

,SEE NEWCARRY SHIFTER 
1& 04345 0&3017 HALT 
17 
18 
lq 
20 
21 
22 

004345 
0434& 102722 SWP021 
04347 101303 

El01S=.-1 
SUBZS O,O,SZC 
MOVS O,O,SNC 
ERROR 

,ERR * (8)- USEO FOR ERROR 
ICRY SHD REMAIN=1 
ISAME 
,SEE NEWCARRY SHIFTER 

DICTIONARY 

23 04350 01>3077 HALT 
24 

004350 
25 
2& 
27 
28 
29 

04351 102725 SwP03: 
04352 101344 

El0l"=.-1 
suazs U,O,SNR 
MOVOS O,O,SZR 
ERROR 

,ERR * (8)- USED FOR ERROR 
,A I IN CRY SHD NOT AFFECT 
,TRY SWAP 0'5 WITH CRY=1 
,EXAMINE ACO FOR CRY "5" 

DICTIONARY 
"5" 

30 04353 0&3077 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
59 
&0 

!~ 

004353 

HALT 

El015=.-1 IERR * (8)- USED FOR ERROR DICTIONARY 
'ERROR OEPENDS ON A 1 IN 6IT 0 OR 15 SEE ALU SHIFTER 

,DEFINE SWAP TEST MACRO 
.MACRO SI'IPTS 

,TEST SWAP 6IT "" TO BIT "5 
'ACO=~& AC1="7 EXPECTED RESULT 

,SWP",1 : 
IN AC2 IS -7 

LOA 0,"2 
LOA 1,"3 
MOVZS 0,2,SZR 
MOV 2,3,SNR 
ERROR IPOSS. 
SUB 1,3,SZR 
ERROR 

,GET "& 
,"7 EXPECTED RESULT ,·5· SIT "4 TO BIT "5 

·ZR" AND FAILURE ·5" 

I5W",IA: 
,"5" BIT "" TO "5 FAILED EX AC2 

,REPEAT TEST WITH AO 

x 

COMOS 0,2 
COM 2,3 
SUB 1,3,SZR 
ERROR 

,SW"IA TESTS SWAP 

,EXPECTED RESULT HERE IS "7 

1"5' AO IN BIT "" TO "5 SEE AC2 
OF COM "& 

SWPTS 04,Kl,K400,15,7,1,400 
;TEST SwAP BIT 15 TO BIT 7 
,ACO=I AC1=400 EXPECTED RESULT IN AC2 IS 400 

(:) 



-) 

0133 PRCST 
01 
02 
03 
04 
0, 
06 

04354 
04355 
04356 
04357 

020101 
024116 
111324 
155005 

07 04360 063077 
08 
09 

'10 004360 
II 04361 136404 
12 
13 04362 063077 
14 
15 
16 
17 
18 
19 
20 
21 

004362 

04363 110340 
04364 154000 
04365 136404 

22 04366 063077 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

004366 

04367 020102 
04370 024117 
04371 111324 
04372 155005 

36 04373 063077 
37 
38 
39 004373 
40 04374 131>404 
41 
42 04375 063077 
43 
44 
45 
46 
47 
48 
49 
50 

004375 

04376 110340 
04377 154000 
04400 136404 

51 04401 063077 
52 
53 
54 
55 
56 
57 
58 
59 

004401 

60 04402 020104 

;S.P04: 

,SW04A: 

LOA O,KI 
LOA I,K400 
MDVZS 0,2,SZR 
MDV 2,3,SI<R 
ERROR ,POSS. 
HALT 

EIOI6:.-1 
SUB 1,3,SZR 
E~ROR 
HALT 

EIOP=.-I 

COMOS 0.2 
COM 2,3 
SuB 1,3,SZR 
ERROR 
HALT 

;GET I 
;400 EXPECTED RESULT 
,·S· BIT 15 TO BIT 7 

"ZR" AND FAILURE 115.1 

:ERR # (8)- USED FOR ERROR DICTIONARY 

,·S· BIT 15 TO 7 FAILED EX AC2 

:ERR # (8)- USED FOR ERROR OICTIONARY 

:REPEAT TEST WITH ~O 
:EXPECTED RESULT HERE IS 400 

:·5· AO IN BIT 15 TO 7 SEE AC2 

EI020=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
,SW04A TESTS SWAP OF COM I 

SWPTS 05,K2,KI000,14,6,2,1000 
,TEST SWAP BIT 14 TO BIT 6 
,ACO=~ ACI=IOOO EXPECTED RESULT IN AC2 IS 1000 

,SWP05: 

: SWOSH 

LOA 0,K2 
LOA I,KIOOO 
MOVZS O,2,SZR 
MOV 2,3,SNR 
ER~OR :POSS. 
HALT 

EI021:.-1 
SUB 1,3,SZ~ 
ERROR 
HALT 

EI022=.-1 

CDMOS 0,2 
COM 2,3 
SUB ),3,SZR 
ERROR 
HALT 

,GET 2 
,1000 eXPECTED RESULT 
,·S· BIT 14 TO BIT 6 

"IR" ~NO FAILURE "S" 

,ERR # (8)- USED FOR ERROR DICTIONARY 

;·S· BIT 14 TO b FAILED EX IC2 

,ERR # (8)- USED FOR ERROR DICTIONARY 

:REPEAT TEST WITH AO 
,EXPECTED RESULT HERE IS 1000 

,·S· AO IN BIT 14 TO 6 SEE AC2 

EI023=.-1 ;ERR # (8)- USED FOR ERROR DICTIONARY 
:SW05A TESTS SwAP OF COM 2 

SWPTS 06,K4,K2000,13,5,4,2000 
:TEST SWAP SIr 13 TO BIT 5 
:ACU=4 ACI=2000 EXPECTED RESULT IN AC2 IS 2000 

:SWP06: 
LOA 0,K4 :GET 4 

) 

0134 PRCST 
01 04403 02412U 
02 04404 111324 
03 044U5 155005 
04 
05 04400 063077 
06 
07 
08 004406 
09 04407 136404 
10 
II 04410 063077 
12 
13 
14 OU4410 
IS 
16 04411 110340 
17 04412 154000 
18 04413 136404 
19 
20 04414 063077 
21 
22 
23 004414 
24 
25 
26 
27 
28 
29 04415 v20110 
30 O~416 024121 
31 04417 111324 
32 04420 155005 
33 
34 04421 063077 
35 
36 
37 004421 
38 0~422 136404 
39 
40 04423 063077 
41 
42 
43 004423 
44 
45 04424 110340 
46 04425 154000 
47 04426 136404 
48 
4q 04427 063077 
50 
51 
52 004427 
53 
54 
55 
56 
57 
58 04430 020111 
59 04431 024123 
60 04432 111324 

LOA I,K200u ,2000 EXPECTED RESULT 
MOVIS 0,2,SZR :·5· BIT 13 TO eIT 5 
MUV 2,3,SNR 
ERROR ,POSS. ·ZR· AND FAILURE ·5· 
HALT 

( -) 

EI024=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 

:SWOb.: 

SUB 1,3,SZR 
EHROR :·5· BIT 13 TO 5 FAILED EX AC2 
HALT 

EI025=.-1 ,ERR # (8l- USEO FOR ERROR DICTIONARY 

COMOS 0,2 
COM 2,3 
SUB 1,3,SZR 
ERROR 
HALT 

:REPEAT TEST WITH AO 
:EXPECTED RESULT HERE IS 2000 

;·S· AO IN BIT 13 TO 5 SEE AC2 

EI026=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
:Sw06A TESTS SWAP OF COM 4 

SWPTS 07.KI0.K4000,12,4,10,4000 
;TEST SWAP BIT 12 TO BIT 4 
,ACO=IO ACI=4000 EXPECTED RESULT IN AC2 IS 4000 

:SWP07: 

; S~07A: 

LOA O,KIO 
LOA I,K4000 
MOVZS 0,2,SZR 
MOV 2r3,S,'R 
ERROR :POSS. 
HALT 

EI027=.-1 
SUB 1,3,SZR 
ERROR 
HALT 

EI030=.-1 

COMaS 0,2 
COM 2,3 
SUB 1,3,SIR 
ERROR 
HALT 

,GET 10 
;4000 EXPECTED RESULT ,·5· BIT 12 TO BIT 4 

"ZR" AND FAILURE US" 

:ERR # (8)- USED FOR ERROR DICTIONARY 

,·S" BIT 12 TO 4 FAILED EX AC2 

,ERR # (8)- USED FOR ERROR DICTIONARY 

'REPEAT TEST WITH AO 
,EXPECTED RESULT HERE IS 4000 

,·5· AO IN BIT 12 TO 4 SEE AC2 

EI031'.-! ,ERR # (8l- USED FOR ERROR DICTIONARY 
lSWu7A TESTS SWAP OF COM 10 

SwPTS 08,K20.KIOK,II,3,20,10000 
;TEST SWAP BIT II TO BIT 3 
lACO=2u ACI=IOOOO EXPECTED RESULT IN AC2 IS 10000 

,swpoe: 
LDA 0,K20 
LOA I,KIOK 
MOVZS o,a,SZR 

GET 20 
10000 EXPECTED RESULT 
·5· aIT II TO BIT 3 



1\· 

0135 PHCST 
01 04433 15500~ 
02 
03 0443~ 063071 
04 
05 
06 004434 
07 04435 136404 
08 
09 0443b 063071 
'10 
11 
12 
13 
14 
IS 
1& 
17 

00443& 

04437 1I034U 
04440 154000 
04441 13&404 

18 04442 0&3071 
19 
20 
21 
22 
23 
24 
25 
2& 
21 
28 
29 
30 
31 

04443 
04444 
04445 
04446 

004442 

020112 
024124 
111324 
155005 

32 04447 063017 
33 
34 
35 004441 
3& 04450 13&404 
31 
38 04451 063071 
39 
40 
41 
42 
43 
44 
45 
4& 

004451 

04452 11 0340 
04453 154000 
04454 1.36404 

47 04455 0&3017 
48 
49 
50 
51 
52 
53 
54 
55 
5b 
57 
58 
59 
&0 

04456 
04451 
04460 
04461 

004455 

020113 
024125 
111324 
155005 

,.J 

;SW06A: 

MOV 2,3,SNR 
ERRO~ ,PUSS. "ZR" AND FAILURE "5" 
HALT 

EI032=.-1 
SUd 1,3.SZR 
ERROR 
HALT 

ElOH=.-1 

COMOS 0.2 
COM 2.3 
SUij 1,3.SZR 
ERROR 
HALT 

,ERR. (8)- USED FOR ERROR DICTIONARY 

:"5" BIT II TO 3 FAILED EX AC2 

,ERR. (8)- USED FOR ERROH DICTIONARY 

,REPEAT TEST wITH AO 
,EXPECTED RESULT HERE IS 10000 

,"5" AO IN BIT II TO 3 SEE AC2 

EI034=.-1 IERR • (8)- USED FOR ERROR DICTIONARY 
,Sw08A rESTS SWAP OF COM 20 

SWPTS 09.K40.K20K.IO.2.40.20000 
ITEST SWAP dIT 10 TO 8IT 2 
IACO=40 ACI=20000 EX~ECTED RESULT IN AC2 IS 20000 

ISWP09: 

ISW09A: 

LOA 0.K40 
LOA I.K20K 
MOVZS 0.2.SZR 
MOV 2.3.SNR 
ERROR I POSS. 
HALT 

EI035=.-1 
SUd 1.3.SlR 
ERROR 
HAL T 

El036=.-1 

COMOS 0.2 
COM 2.3 
SUS 1.3.SZR 
ERROR 
HALT 

IGET 40 
120000 EXPECTED RESULT 
,"S" BIT 10 TO BIT 2 

"ZR" AND FAILURE "5" 

,ER~ • (8)- USED FOR ERROR DICTIUNARY 

,"5" 8IT 10 TO 2 FAILED EX AC2 

,ERR. (8)- USED FOR ERROR DICTIONARY 

:REPEAT TEST WITH AO 
,EXPECTED RESULT HERE IS 20000 

,'S" AO IN BIT 10 TO 2 bEE AC2 

EI037=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
,SW09A TESTS SWAP OF COM 40 

SWPTS 10.Kl00.K40K.9.I.l00.40000 
ITES1 SWAP BIT 9 TO BIT I 
IACO=100 AC1=40000 EXPECTED RESULT IN AC2 IS 40000 

ISWP10: 
LOA O.KIOO 
LUA I,K40K 
MaVIS 0.2.SZR 
MOV 2.3.SNR 
ERROR IPOSS. 

IGET 100 
,40000 EXPECTED RESULT 
,"5" BIT 9 TO BIT 1 

"ZR" AND FAILURE "SO 

0136 PRCST 
01 044;'2 0&3071 
02 
03 
04 0044&2 
05 044&3 13&404 
0& 
01 044b4 063071 
08 
09 
10 
11 
12 
13 
14 
15 

004464 

044&5 110340 
044&& 154000 
044&7 13&404 

1& 04470 0&3017 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2S 
29 

004470 

04471 020114 
04472 02412& 
04473 111324 
04474 1~5005 

30 04475 063011 
31 
32 
33 004475 
34 0447& 136404 
35 
36 04417 063017 
37 
38 
39 
40 
41 
42 
43 
44 

004471 

04500 110340 
04501 154000 
04502 13&4~4 

45 04503 063017 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5& 
57 
58 

04504 
04505 
0450& 
04501 

004~03 

02011& 
oa4101 
111324 
IS~005 

59 04510 0&3077 
60 

I,~ 

HALT 

EI040=.-1 
SUS 1.3.SZR 
ERHOR 

:ERR • (8)- USED FOR ERRUR DICTIONARY 

,"SO BIT 9 TO 1 FAILED EX AC2 
HALT 

ISW10A: 
El041=.-1 

COMOS 0.2 
COM 2.3 

IERR • (8)- USEO FOR ERROR OICTIONARY 

,REPEAT TEST WITH AO 

SUS 1,3.SZR 
ERHOR 
HALT 

,EXPECTED RESULT HERE IS 40000 

,"5" AO IN BIT 9 TO 1 SEE AC2 

EI042=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
ISWIOA TESTS SWAP OF COM 100 

SwPTS 11.K200.Kl00K,8.0.200,100000 
ITEST SWAP SIT 8 TO BIT 0 
IACO=~OO ACI=100000 EXPECTED RESULT IN ACe IS 100000 

,SWP11: 
LOA O,K200 
LOA I,KIOOK 
MOVZS 0.2.SZR 
MOV 2.l,SNR 
EHROR IPOSS. 
HALT 

IGET 200 
1100000 EXPECTED RESULT 
I"S" BIT 8 TO BIT 0 

"ZR" AND FAILURE "S" 

El043=.-1 
SU~ 1,3.SZR 
~t/ROR 

IERR • (8)- USED FOR ERROR OICTIONARY 

,'SO ~IT 8 TO 0 FAILED EX AC2 
HALT 

El044=.-1 IERR • (8)- USED FOR ERROR OICTIONARY 
,S~l1A: 

COMOS 0.2 
COM 2.3 
SUB 1.3.SZR 
ERROR 
HALT 

,REPEAT TEST WIT~ AO 
,EXPECTED RESULT HERE IS 100000 

,"5" AO IN BIT 8 TO 0 SEE AC2 

El045=.-1 :ERR • (8)- USED FOR ERROR OICTIONARY 
ISWI1A TESTS SWAP OF ~OM 200 

SWPTS 12.K400.Kl.7,15.400.1 
ITEST SWAP BIT 7 TO dIT 15 
IACO=400 AC1:1 EXPECTED RESULT IN AC2 IS 

,SWPI2: 
LOA 0.K400 
LOA I.KI 
MOVZS O,2,SZR 
MOV 2.3.SNR 
ERROR IPOSS. 
HALT 

,GET 400 
'I EXPECTED RESULT 
:"5" BIT 7 TO BIT 15 

"ZR" ANO FAILURE "S" 

.~ 
, ~ 



) 

0137 PRCST 
01 
02 004510 
03 04511 136404 
04 
05 04512 063077 
06 
07 
08 
09 
'10 
11 
12 
13 

004512 

04513 110340 
04514 154000 
04515 136404 

14 0451b 063077 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

004516 

04517 020117 
04520 024102 
04521 111324 
04522 155005 

28 04523 01>3077 
29 
30 
31 004523 
32 04524 13&404 
33 
34 04525 063077 
35 
36 
37 
38 
39 
40 
41 
42 

004525 

04526 110340 
04527 154000 
04530 136404 

43 04531 0&3077 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 

04532 
04533 
04534 
04535 

004531 

020120 
024104 
111324 
155005 

57 04536 063077 
58 
59 
1>0 OU4536 

,SWI2A1 

EI046=.-1 
SUB 1,3,SZR 
ERROR 
HAU 

EI047=.-1 

COMOS 0,2 
COM 2,3 
SUB 1,3, SZR 
ERROk 
HAL T 

,ERR # (8)- USED FOR ERROR DICTIONARY 

1"5" ~IT 7 TO 15 FAILED EX AC2 

,ERR # (8)- USED FOR EHROR DICTIONARY 

IREPEAT TEST WITH AO 
,EXPECTED RESULT HERE IS I 

1"5" AO IN BIT 7 TO IS SEE AC2 

EI050=.-1 IEHR # (8)- USED FOR ERROR DICTIONARY 
ISWl2A TESTS SWAP OF COM 400 

SWPTS 13,KIOOO,K2,1>,14,1000,2 
,TEST SWAP BIT 6 TO BIT 14 
,ACO=IOOO ACI=2 EXPECTED RESULT IN AC2 IS 2 

'SWPI3: 

,SWI3AI 

LOA O,~IOOO 
LOA I,K2 
MOVZS 0,2,SZR 
MUV 2,3,SNR 
ERROR ,POSS. 
HALT 

EI051=.-1 
SUB 1,3,SZR 
ERROR 
HALT 

EI052=.-1 

COMOS 0,2 
COM 2,3 
SUB 1,3,SZR 
ERROR 
HALT 

,GET 1000 
,2 EXPECTED RESULT 
,'5" aIT I> TO SIT 14 

"ZR" AND FAILURE ·5" 

,ERR # (8)- USED FOR ERROR DICTIONARY 

,.5" BIT 6 TO 14 FAILED EX AC2 

,ERR # (8)- USED FOR ERROR DICTIONARY 

,REPEAT TEST WITH AO 
,EXPECTED RESULT HERE IS 2 

,"5" AO IN BIT 6 TO 14 SEE AC2 

EI05]=.-1 ,ERR # (8)- USEO FOR ERROR DICTIONARY 
,SwI3A TESTS SWAP OF COM 1000 

SWPTS 14,K2000,K4,5,13,2000,4 
ITEST SWAP BIT 5 TO BIT 13 
,ACO=2000 ACI=4 EXPECTED RESULT IN AC2 IS 4 

,SWPI41 
LOA 0,K2000 
LOA I,K4 
MOVZS 0,2,SZR 
MOV 2,3,SNR 
ERROR IPOSS. 
HALT 

EI054=.-1 

,GET 2000 
,4 EXPECTED RESULT 
,·5" BIT 5 TO aIT 13 

"ZR" AND FAILURE "5· 

,ERR # (8)- USED FOR ERROR DICTIONARY 

) 

0138 PRCST 
01 045H 13&404 
02 
03 04540 063077 
04 
05 
06 
07 
08 
09 
10 
II 

004540 

04541 110340 
04542 154000 
04543 136404 

12 04544 063077 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
2i1 
23 
24 
25 

04545 
04541> 
04547 
04550 

004S44 

020121 
02411 0 
111324 
155005 

2b 04551 063077 
27 
28 
29 004551 
30 04552 136404 
31 
32 04553 063077 
33 
34 
35 
36 
37 
38 
39 
40 

U04553 

04554 110340 
04~55 154000 
045~6 136404 

41 04557 063077 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53' 
54 

0451>0 
04561 
0451>2 
04563 

004557 

020123 
024111 
111324 
155005 

55 04564 0&3077 
56 
57 
58 004564 
59 045b5 136404 
60 

SUB 1,3,SZR 
ERRUH 
HAU 

'} 

,·5· ~IT 5 TO 13 FAILED EX AC2 

,SWI4A: 
EIO~5=.-1 

COMOS 0,2 
COM c,3 

IERR # (8)- USED FOR ERROR DICTIONA~Y 

'RE~EAT TEST WITH AO 

SUB 1,3,SZR 
ERROR 
HALT 

,EXPECTED RESULT HERE IS 4 

,"5' AO IN BIT 5 TO 13 SEE AC2 

EI056=.-1 IERR ~ (8)- USED FOR ERROR DICTIUNARY 
,SWI4A TESTS SWAP OF COM 2000 

SWPTS 15,~4000,KIO,4,12,4000,10 

,TEST SWAP ~IT 4 TO ~IT 12 
,ACO=4000 ACI=IO EXPECTED RESULT IN AC2 IS 10 

ISwPIS: 

,SWI5A1 

LOA 0,K4000 
LOA I,~IO 
MOVZS 0,2,SZR 
MOV 2,3,SNR 
ERROR ,POSS. 
HALT 

EI057=.-1 
sua 1,3,SZR 
ERROR 
HALT 

EIObO=.-1 

COMOS 0,2 
COM 2,3 
SUB 1,3,SZR 
ERROR 
HALT 

IGET 4000 
,10 EXPECTED RESULT 
,"SO BIT 4 TO BIT 12 

"ZR" AND FAILURE "5' 

,EHR # (8)- USEO FOR ERROR DICTIONARY 

,"5" BIT 4 TO 12 FAILED EX AC2 

,ERR # (8)- USED FOR ERROR DICTIONARY 

,REPEAT TEST ~ITH AO 
,EXPECTED RESULT HERE IS 10 

,·5' AO IN BIT 4 TO 12 SEE AC2 

EI061=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
,SWI5A TESTS SWAP OF COM 4000 

SWPTS 1&,KIOK,K20,3,11,10000,20 
,TEST SwAP BIT 3 TO BIT II 
:ACO=IOOOO ACI=20 ExPECTED RESULT IN AC2 IS 20 

,SWPI&I 
LOA U,KIOK 
LOA I,K20 
MOVZS 0,2,SZR 
MOV 2,3,SNR 
ERROR ,POSS. 
HALT 

EI062=.-1 
SUB 1,3,SZR 
ERROR 

,GET 10000 
,20 EXPECTED RESULT 
,"SO BIT 3 TO BIT II 

·ZR" AND FAILURE "5' 

,ERR * (8)- USED FOR ERROR DICTIONARY 

,'5" 8IT 3 TO II FAILED EX AC2 



0139 PRCST 
01 0~566 063077 
02 
03 
04 
05 
06 
07 
O~ 
09 

004566 

04567 110340 
04570 154000 
04571 1$6404 

'10 ~4572 063077 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

04573 
04574 
04575 
045'/6 

004572 

0C!0124 
,024112 
111324 
155005 

24 04577 063077 
25 
26 
27 004577 
28 04600 136404 
29 
30 046QI 063077 
31 
32 
33 
34 
3~ 
36 
37 
38 

004601 

04602 11 0340 
04603 154000 
04604 136404 

39 04605 063U77 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

04606 
04607 
04610 
04&1.1 

004605 

020125 
024113 
111324 
155005 

53 04612 063077 
54 
55 
56 004612 
57 04613 136404 
58 
59 04614 01>3077 
60 

~ 

rSNlbAl 

~ALT 

EI06]=.-1 

COMOS 0,2 
COM 2,3 
~U8 1,3,SZR 
ERROR 
HALT 

'EK~ # (8)- USED FOR ERROR DICTIONARY 

,REPEAT TEST WITH AO 
,EXPECTED RESULT HERE IS 20 

,"5" AO IN BIT 3 TO II SEE AC2 

EI064=.-1 ,EHR # (S)- USED FOR ERHOR DICTIONARY 
,Swl6A TESTS SWAP OF COM 10000 

SWPTS 17,K20K,K40,2,IU,20000,40 
,TEST SWAP BIT 2 TO BIT 10 
'ACO=i!UOOU ACI=40 EXPECTED NESulT IN AC2 IS 40 

,SwPI7' 

,SWI7A' 

lOA O,K20K 
LOA I,K40 
MOVZS U,2,SZR 
MOV 2,3,SNH 
ERROR ,POSS. 
HALT 

EI065=.-1 
SUB 1,3,SZR 
ERROR 
HALT 

EI066=.-1 

COMOS 0,2 
COM 2'] 
SUB 1,3,SZR 
ERROR 
HALT 

,GET 20000 
,40 EXPECTED RESULT 
,"5" BIT 2 TO BIT 10 

'ZR' AND FAILURE "5" 

,ERR # (S)- USED FOR ERROR DICTIONARY 

,"5" BIT 2 TO 10 FAILED EX AC2 

,ERR # (8)- USED FOR ERROR DICTIONARY 

'REP~AT TEST WITH AO 
,EXPECTED RESULT HERE IS 40 

,"5' AO IN BIT 2 TO 10 SEE ACi! 

EI067=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
,SWI7A TESTS SWAP OF COM 20000 

SWPTS 18,K40K,KIOO,I,9,40000,I00 
,TEST S~AP BIT I TO BIT 9 
,ACO=40000 ACI=IOO EXPECTED ~ESULT IN AC2 IS 100 

,Sw~ISI 

LOA O,K40K 
LOA I,KIOO 
MOVZS O,2,SZR 
MOV 2,3,SNR 
ERROR ,POSS. 
HALT 

EI070=.-1 
SUB 1,3,5ZR 
ERROR 
HALT 

,GB 40000 
,100 EXPECTED RESULT 
,"SO BIT I TO BIT 9 

"ZR" AND FAILURE "5" 

,ERR # (8)- USED FOR ERROR DICTIONARY 

,"5" BIT I TO 9 FAILED EX AC2 

0140 PRCST 
01 
02 
03 
04 
05 
06 
07 

004614 

04615 110340 
04611> 154000 
041>17 1310404 

OS 04620 063077 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

04621 
04622 
04623 
04624 

00462U 

020126 
024114 
111324 
155005 

22 04625 063077 
23 
24 
C!5 004625 
26 0462b 1$6404 
27 
28 U4627 0103077 
29 
30 
31 
32 
33 
34 
35 
36 

0046C!7 

04630 11 034U 
04631 154000 
04632 136404 

37 04633 063077 
38 
39 
40 
41 

~ 

004&33 

,SWI6A' 
EI07l=.-1 

COMOS 0,2 
CUM 2,3 
SUB I,],SZR 
ERROR 
HALT 

,ERR # (8)- USED FOR EWRUR OICTIONARY 

,REPEAT TEST ~ITH AO 
'EXP~CTEO RESULT HERE IS 100 

,"5" AO IN BIT I TO 9 SEE AC2 

EI072=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 
,SW16A TESTS SWAP OF COM 40000 

SWPTS 19,KIOOK,K200,O,8,I00000,200 
,TEST S~AP BIT 0 TO BIT 8 
,ACU=IOOOOO ACI=200 EXPECTED RESULT IN AC2 IS 200 

ISWPlq. 
LOA O,KIOOK 
lOA I,K200 
MOVZS O,2,SZR 
MOV 2,3,SNR 
E~NOR ,POSS. 
HALT 

,GET 100000 
,200 EXPECTED RESULT 
,"5· BIT 0 TO BIT 8 

·ZR" AND FAILUHE oS· 

EI073=.-1 
SUB 1,3,SZR 
ERRON 

,ERR # (8)- USED FOR ERROR DICTIONARY 

,SWI9A' 

HALT 

E1074=.-1 

CUMOS 0,2 
COM 2,3 
SUB 1,3,SZR 
ERROR 
HALT 

,"5" BIT 0 TO 8 FAILED EX AC2 

,ERR # (8)- USED FOR ER~OR DICTIONARY 

:REPEAT TEST ~ITH AO 
,EXPECTED RESULT HERE IS 200 

'"5" AO IN BIT 0 TO 8 SEE AC2 

EI075=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
,SWI9A TESTS SWAP OF COM 100000 

~ 



~-) 

10141 PRCST 
01 
02 
03 
04 

IFIRST USE OF NO-lOAD (IRI2=1) 
IDEFINE MACRO FOR NO lOAO TESTS (IRI2=1) 

05 .MACRO NOlDO 
0& NlO"I: AOC "2,"2 IAC"2=-1 
07 
08 
09 

'10 
11 
12 
13 
14 
15 
1& 
17 
18 

04&34 102000 NlDl: 
04&35 100015 
04&3& 100004 

19 04&37 0&3077 
20 
21 
22 
23 
24 
25 

004&37 
04;'40 102014 
04&41 101004 

2& 04&42 0&3077 
27 
28 
29 
30 
31 
32 
33 
34 

004&4~ 

04&43 12&000 Nl02: 
04&44 124015 
04&45 124004 

35' 04&4& 0&3077 
3& 

004&4& 
37 
.!8 
39 04&47 12&014 
40 04&50 125004 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
59 
&0 

04&51 0&3077 

004&51 

04&52 152000 NlD3: 
04&53 150015 
04654 150004 

04&55 0&3071 

004&55 
04&5& 152014 
04&51 151004 

046&0 0&3077 

COM. "a,"2,SNR 
COM "2,"2,SZR 
ERROR 
AOC# "2,"2,SZR 
MOV ""2,"2,SZR 
ERRO~ 

NOlOO 1,0 
AOC 0,0 IACO=-1 
COM. O,O,SNR 
COM O,O,SZR 
ERROR 
HALT 

IATTEMPT TO MAKE ZEROS 
:AC"2 SHD HAVE =-1 
;AC"2 ALTERED IRI2=1 

INOlOAD 1'5 
:AC"2 SHD STIll=O'S 
IIRI2=1 DID NOT BLOCK 

ATTEMPT TO MAKE ZEROS 
ACO SHD HAVE =-1 
ACO ALTERED IRI2=1 

I'S 

EI07&=.-1 
AOC. O,O,SZR 
MOIi O,O,SZR 
ERROR 

:ERR • (H)- USED FOR ERROR 
:NOlOAO )'5 

HALT 

,ACO SHU STIlL=O'S 
IIRI2=1 DID NOl BLOCK I'S 

DICTIONARY 

EI077=.-1 
NOlOO 2,1 

:ERR # (8)- USED FOR ERROR DICTIONARY 

ADC 1.1 :ACI=-1 
COM. Id,SNR 
COM I,I,SZR 
ERROR 
HALT 

,ATTEMPT TO MAKE ZEROS 
,ACI SHD HAVE =-1 
:AC~ ALTERED IRI2=1 

EIIOO=.-I 
AOC# 1.1,SZR 
MOV 1.1,SZR 
ERROR 

,ERR' (8)- USED FOR E~ROR 

:NOlOAD 1'5 

HALT 

:ACI SHD STIll=O'S 
,IRI2=1 DID NOT BLOCK 1'5 

OICTIONARY 

EIIOI=.-I ,ERR # (8)- USEO FOR ERROR DICTIONARY 
NOlOD 3,2 
AOC 2,2 :AC2=-1 
COM. 2.2,SNR :ATTEMPT TO MAKE ZEROS 
COM 2,2,SZR ,AC2 SHD HAVE =-1 
ERROR :AC2 ALTERED IRI2=1 
HALT 

EII02=.-1 ,ERR # (8)- USEO FOR ERROR DICTIONARY 
ADC. 2,2,SZR :NOLOAD 1'5 
MOV 2,2,SZR ,AC2 SHD STIll=O'S 
ERROR 'IRI2=1 DID NOT BLOCK 1'5 
HALT 

=) 

0142 pRCST 
01 004&60 
02 
03 04&&1 11&00V I'IlO4: 
04 04&b2 17401, 
05 04&&3 174004 
0& 
07 04&&4 0&3071 
08 
09 
10 0046&4 
II 04&&5 17&014 
12 04&&& 115004 
13 
14 04&&7 0&5077 
15 
1& 
17 004&&7 

EII03=.-1 
NOlUD 4,3 
ADC 3,3 :AC3=-1 
COM. 3,3, SNR 
COM 5..s,SZ~ 

ERROR 
HALT 

) 

:ERR • (8)- USEO FOR ERROR DICTIONARY 

ATTEMPT TO MAKE ZEROS 
AC3 SHD HAVE =-1 
AC3 ALTERED 1.12=1 

EII04=.-1 
ADC. 3,3,SZR 
MOV 3,3,SZR 
ERROR 

,ERR * (8)- USED FOR ERROR DICTIONARY 
,NOlOAO 1'5 

HALT 

Ell 05=.-1 

IAC3 SHO STIll=O'S 
,IRI2=1 DID NOT BLOCK 1'5 

:ERR * (8)- USED FOR ERkOR DICTIONARY 



10143 PRCST 
01 
02 
03 :TEST CARRY NO LOAD IRI2= I TO PREVENT CA~RY LOAD 
04 
05 
0& 
01 
08 

04670 102020 A9I: 
04&71 102052 
04&12 102002 

09 04&73 0&.1011 
'10 

004&13 

ADCZ U,O 
ADCO# U,O,SIC 
ACC U,O,SZC 
ERROR 
HALT 

,NO LOAD CARRY IRI2=1 

'CALC.IRI2 

EII0&=.-1 IERR # (8)- USED FOR ERRO~ DICTIONARY 
11 
12 
13 
14 

,IF A80VE NO LOAD CAuSES A JMP 0, SEE BIT 14 AT SETTRAP AND GATE 

15 
16 
11 
Ia 
19 

04&74 102040 A9J: 
04675 102033 
04&1& 102003 

20 04&17 063017 
21 

004&17 

ADCO 0,0 
ADCU 0,0, SNC 
AOC O,O,SNC 
ERROR 
HALT 

,CRY SHD STAY=I IRI2=1 

,NOT NEWCARRY.NOT LOADCARRY 

EI101=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
22 
23 
24 
25 

,IF ABOVE NOLOAO CAUSES A JMP O,SEE 8IT 15 AT SET TRAP AND GATE 

2& 
27 ,FIRST USE OF STA INSTRUCTION 
28 'ALSU, FIRST L~A WITh 10 AS EFFECTIVE AODRESS 
29 
30 
31 
32 
33 
34 

04700 
04701 
04702 
04703 

1020UO 
040010 
024010 
130004 

35 04104 0&3011 
3& 

004704 

STAuU: 

37 
38 
39 
40 
41 
42 
43 
44 

04105 
0470& 
047U1 
U4110 

,NOw 
IU2400 STA01' 
040010 
024010 
12~OU4 

45 04711 0&3071 
4& 
41 
48 
49 
50 
51 

004111 

i,~ 

,IF 
liN 
, IF 

ADC 0,0 
STA O,IU 
LOA lr10 
COM 1,2,SZR 
ERROR 
HALT 

:FIRST USE OF STA 
,FIRST LOA OF LOC "10· 

,SKIP IF LOA GOT -1 8ACK 
'LD~ FROM LOC "0" IS IN ACI 

Elll0=.-1 
STORE O'S IN 

sua 0,0 

,ERR # (8)- USED FOR ERROR DICTIONARY 
LOC 10 RETRY LOA 0,10 

STA OrlO 
LOA 1,10 
MOV lr1,SZR 
ERROR 
HALT 

EllI1=.-1 
E lTHER OF A80VE 
CASE ADDRESSING 
STAOrlO+l=-1 OR 

,2ND STA IN LOC "10" 
,2ND LOA OF LOC "10" 

,SKP IS LOA GOT O'S 8ACK 

,ERR # (8)- USED FOR ERROR DICTIONARY 
HALTS EXAMINE LOC CONTAINING STA 
MUDE I ENA8LED 
STAO,10+1=0 SEE IR1 ALU ROM(DPI/0) 

IU144 PRCST 
01 
02 
03 
04 

,CUNTINUATION OF LOA TESTS 
,ADO.tSSING MOOE 01 (IR1=1 IR&=O) 

OS 
0& 
07 
08 
09 
10 

04712 lU200U LOA29: 
04113 020400 

AOC 0,0 
LOA 0,. 

,SET ACO=-I 
,FIRST LOA WITH IN1=1 
,GET LOA 0,. FROM PAGE 0 
,RESULT LAST 2 LOADS SHU 
,LUA 0 I~7=1 FAILED 

04114 024130 
04115 106404 

11 0411& U&3011 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 

04717 
04120 
04721 
04122 
04123 

00411& 

12&OuO 
024401 
020400 
131000 
112404 

24 04124 0&3017 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
3S 

04125 
0412& 
04121 
04130 
04131 

004124 

12&UOO 
U2U400 
024171 
131 000 
112404 

3& 04732 0&3017 
37 
38 
39 
'40 
41 
42 
43 
44 
45 
4& 

04133 
04134 
04135 
0413& 
04137 

U04132 

034403 
030402 
0c!4401 
020400 
106414 

47 04140 0&3017 
48 
49 
50 004140 
51 04141 112414 
S2 
53 04742 0&3017 
54 
55 
5& 004742 
57 04743 11&414 
58 
59 04744 0&3017 
60 

o 

LOA I,KLOA. 
SUB UrI,SZR 
ERROR 
HALT 

BE= 

EI112=.-1 ,ERR ~ (8)- USED FOR ERROR DICTIONARY 
,EXPECTED RESULT IN ACO PROBABLY LOADED LOC "0" INSTEAD 

,NOW 
LUA3U: 

'USE 
,NOW 

LDAlI : 

ILDA 
LOA32: 

TEST FORWARD 
ADC 1 rI 
LOA 1,.+1 
LOA 0,.+0 
MOV 1,2 
SU8 0,2,SIR 
ERROR 
HALT 

"LOA .+1" +1 OFFSET 

,GET NEXT MEM LOC 
,ALSO O=LDA 0,. 
,SAVE LOA RESULTS 
,SKP BOTH LOA'S CORRECT 
,ACO AND I SHO 80TH=LOA 0, • 

EII13=.-1 ,ERR * (8)- USED FOR ERROR OICTIONANY 
NEGATIVE OFFEST FOR THE FIRST TIME 
TEST MODE 01 NEGATIVE OFFSET OF-I 

ADC 1,1 ,SEE OISPXTNO IF TEST FAILS 
LOA 0,. ,GET THIS INST TO ACO 
LOA 1,.-1 ,FIRST USE - OFFSET TO ACI 
MOV 1,2 ,SAVE LOA RESULTS 
SUB U,2,SIR ,SKP 80TH LOA'S CORRECT 
ERROR ,SEE NOT DISPEXTEND AT DPIID ROM 
HALT 

EI114=.-1 
ALL AC'S WITH 

LDA 3,.+3 
LOA 2,.+2 
LOA I .. H 
LOA 0,. 

,ERR # (8)- USED FOR ERROR DICTIONARY 
LOA 0,. USING FORWARD OFFSETS 

SU8* Uri, SZ~ 
ERROR 
HALT 

EI115=.-1 
SU8* O,2,SIR 
ERROR 
HALT 

Ell1b=.-1 
sua# 0,3, SZR 
ERROR 
HALT 

'LOA 1,.+1 FAILED 

,ERR # (8)- USED FOR ERROR DICTIONARY 

,LOA 2,.+2 FAILED 

,ERR ~ (8)- USED FOR ERROR DICTIONARY 

'LOA 3,.+3 FAILED 

(,~ 



) 

0145 PRCST 
01 
02 004744 EI117=.-1 ,ERR. (8)- USED ~DR ERROR DICTIONARY 
0.5 
04 ,TEST LOA SEQUENCE OF - OFFSETS 
05 04745 0204UO LDA33: LOA 0" 
0& 04746 024777 LOA 1,.-1 
07 04747 030776 LOA 2,.-2 
08 04750 034775 LOA .s,.-3 
09 04751 106414 SUS# Od,SZR 

'10 ERROR ,LOA .-1 FAILED 
II 04752 063077 HALT 
12 
13 
14 004752 EI120=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
15 04753 112414 SUB* 0,2,SZR 
16 ERROR ,LOA .-2 FAILED 
17 04754 063077 HALT 
18 
19 
20 004754 EI121=.-1 'ER~ # (8)- USED FOR ERROR DICTIONARY 
21 04755 11&414 SU8# 0,3,SZR 
22 ERROR ,LOA .-3 FAILED 
23 04756 063077 ~ALT 

24 
25 
26 00475& EII22=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
27 
28 

-) 

1014& 
01 

PRCST 

02 
03 04757 
04 04760 
05 04761 
0& 04762 
07 04763 
08 

102400 
040010 
152000 
010010 
105001 

09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
26 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
00 

04764 063077 

0047&4 
047&5 024010 
047&& 121225 
U4707 101003 

04770 063077 

004770 
04771 154004 

04712 063077 

004772 

04773 170400 
04774 040010 
04775 014010 
0477& 105001 

04777 063077 

004777 
05000 024010 
0500 I 120004 

0')002 063077 

005002 
05003 175004 

05004 063077 

05005 
0500& 
05007 
05010 

005004 

102000 
040010 
111120 
010010 

) 

,TEST FOR EXISTENCE OF ISZ INSTR 
,FIRST USE OF ISZ INSTRuCTION 

ISZGa: SUB 0,0 
STA 0,10 
ADC 2,2 ,SET AC2=-1 ISZ COULD=LDA DR STA 
ISZ 10 ,+1 LOC 10 SHU NOW=+I 
MOV O,I,SKP :ALU CRY MIGHT NOT=I 
ERROR ,ISZ (0+1) SKIPPEO 
HALT' 

EI123=.-1 
LOA 1,10 
MOVZW I,O,SNR 
MOV O,O,SNC 
ERROR 
HALT 

EI124=.-1 
COM 2.3,StR 
ERROR 
HALT 

EI125=.-1 

,ERR # (8)- USED FOR ERROR DICTIONARY 
,SEE SETSKP,RMW,DP2,ZR IN SKIP 

,MAKE SURE ISZ RESULT 
,IS=TO+l 
:0+1 DID NOT=+I 

,ERR # (8)- USED FOR ERROR DICTIONARY 

II SZ CHANGED AC2 

:ERR # (8)- USED FOR ERROR DICTIONARY 

,TEST FOR EXISTENCE OF DSZ INSTRUCTION 
:-1 TO 0 IN LOC 10 SHO=-I 
,FIRST USE OF DSZ INST 

aszoo: SUB 3.3 
STA 0,10 
DSZ 10 ,-I TO 0 IN LOC 10 
MOV O,),SKP 
ERROR ,DSZ SKIPPED 0-1 
HALT 

E 112b=.-1 
LOA 1.10 
COM I,O,SZR 
ERROR 
H~LT 

E1127=.-1 
MOV 3,3,SZR 
ERROR 
H,ALT 

E1130=.-1 

:RETEST ISl TO SKIP 
,+1 TU -I IN LOC 10 

I5Z011 ADC U,O 
STA U,IO 
MOVZL 0,2 
ISZ 10 
ERROR 

,ERR # (8)- USED FOR ERROR DICTIONARY 
,GEt DSZ RESULTS SHD=-I 

,08Z RESULT NOT'-1 

,ERR # (8)- USED FOR ERROR OICTIONARY 
:AC3 SHD NOT BE DISTURBED 
,DSZ CHANGED AC3 

,ERR # (8)- USED FOR ERROR DICTIONARY 

AND NOT CHNGE CRY 

, (10)=-1 
,(AC2=-2) CRY=I 
I+I-I=SETSKIP.ZR 
:ISZ-I DID NOT SKIP 

LOGIC 



0147 ~RCST 

01 05011 003077 HALT 
02 
03 
04 005011 EI131=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
05 05012 101003 MOV O,O,sNC ,nST CALC 
O. ERROR :CARRY OUT CHANGED CRY 
07 05U13 0&3077 HALT 
08 
09 

'10 005013 EI132=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
11 05014 020010 LOA 0,10 
12 05015 101004 MOV O,O,SZR 
13 ERROR :(LOC 10) DID NUT=O AFTER ISZ 
14 0501& 003077 HALT 
15 
1& 
17 005010 EII33=.-1 ,ERR # (8)- US~O FOR ERROR DICTIONARY 
18 05017 140225 COMZR 2,O,SNR ,MA~E SURE AC2 STILL=-2 
19 05020 101003 MOV O,O,sNC 
20 ERROR ,Isl CHANGED AC2 
21 05021 0&3077 HALT 
22 
23 
24 005021 EI134=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 

~ 

10148 PRCsT 
01 
02 
03 
04 
05 
00 
07 
08 

05022 
05023 
0502" 
05025 

:nST 
102520 UsZ01: 
040010 
110000 
OlQ010 

09 050~& 0&3077 
10 
II 
12 005020 
13 05027 101002 
14 
15 05030 003077 
16 
17 
18 
19 
20 
21 

005030 
05031 100225 
05032 101003 

22 05033 003077 
23 

005033 

Osl IN SKIP 
suelL 0,0 
srA 0.10 
COM 0,3 
Dsl 10 
ERRUR 
HALT 

Ul3,'=.-1 
MOV O,O,SlC 
ERROR 
HALT 

EI130=.-1 
COMZR 3,O,sNR 
r~ov V,O,sNC 
ERROR 
HALT 

EI137=.-1 

LUGIC 

: (LOC 10=+1) 
: (AC3=-2J 
,+I-l=lR.RMW.DP2.NOT 
,DSl DID NOT SKIP 

AUTO sETsKIP 

,ERR # (8)- USED FOR ERROR DICTIONARY 
,TEST NOT CALC TO STOP ALUCARRyoUT 
,ALUCARRYOUT CHANGED CAR~Y 

:ERR • (8)- USED FOR ERROR DICTIONARY 

,AC3 SHD sTILL=-2 
:OSZ CHANGED AC3 

;ERR • (8)- USED FOR ERROR DICTIONARY 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 

,FIRST USE OF JMP INSTRUCTION JMP 
,ADORs OF JMP TESTS ARE STORED IN 

.+2 
LOC 10 

0503. 
05035 
050.50 
05037 
05040 

020402 
I1S001 
005034 
040010 
000402 

35 05041 003077 
3& 
37 
38 005041 
39 05042 11&414 
40 
41 050"3 0&3077 
42 
43 
.4 005043 

JMPOO: LOA 0,.+2 
MOV O,3,SKP 
JMPOO 
STA 0,10 
JMP .+2 
ERROR 
HALT 

E1140=.-1 
SU8. Od,SlR 
ERROR 
HALT 

EI141=.-1 

,ADoRs OF JMP TsT TO LOC 10 

,JI'IP DID NOT JMP 

,ERR # (8)- USED FOR ERROR DICTIONARY 
,ACO AND AC3 SHD 8E= 
,JMP C~ANGED AC3 (J5R?) 

,ERR • (8)- USED FOR ERROR DICTIONARY 
4S ,TEST JMP WITH A NEG OFFSET 
40 OS044 020402 JMP01: LOA 0,.+2 
47 OS04S IISOOI MOV O.3,SKP 
48 0504& 00S044 JMPOI 
49 05007 040010 srA 0.10 ,LOC 10=ADDRs JMP TEST 
50 05050 111001 MOV V,2,sKP ;GET TO JMP -
SI 050S1 000403 JMP .+3 
S2 OS052 000777 JMP .01 
S3 ERROR 
S4 0505! 003077 HALT 
S5 
S& 
S7 00SOS3 E1142=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
S8 OSO~4 11&414 SUS. Od,sZR 
S9 ERROR ,JMP CHNGEO ACO OR AC3 
&0 0~OS5 003077 rlALT 

~ ~ 



0149 
01 
02 
03 

) 

PReST 

005055 EI14J=.-1 ,ERR * (8)- USED FOR ERROR OICTIONARY 

'J 

10150 PRCST 
01 
02 
03 
04 
05 

,010 
07 
08 
09 
10 

050~& 
0~057 
050&0 
050&1 
050&2 

020402 
11 ,00 I 
0050,& 
040010 
004402 

11 050&3 0103077 
12 
13 
14 
IS 
1& 
17 
18 

050&4 
050&5 
0506& 

0050&3 
024105 
123000 
110414 

19 050&7 0103077 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 

05010 
05071 
05072 
05013 
05074 
05075 
050;& 

0050&7 

020402 
11500 I 
005070 
040010 
11100 I 
000403 
004777 

32 0~077 0103077 
33 
34 
35 
3& 
37 
38 
39 

05100 
05101 
05102 

005U77 
024107 
123000 
11&414 

40 05103 0&3077 
41 
42 
43 
44 
45 
410 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5& 

05104 
05105 
0510& 
05107 
05110 
05111 
05112 
05113 
05114 

005103 

020110 
040010 
111000 
100400 
105000 
040011 
155400 
025000 
12301'4 

57 05115 0&3077 
58 
59 
&0 00,115 

,FIRST USE OF JSH INSTRUCTION 

JSROO: LOA 0,.+2 
MOV Or3,SKP 
JSROO 
STA 0,10 
JSR .+2 
ERNOH 
HALT 

,AORS THIS TEST 
ITO LOC 10 

,FIRST uSE JSR 
,JSR DID NOT CHNG PC 

J 

E1144=.-1 
LOA I,K5 
AIlD 1,0 

,ERR' (8)- USED FOR ERROR DICTIONARY 

SU6# 0,3,SlR 
ERROR 
HALT 

,NUW ACO AND AC3 SHD SE= 

,JSR FAILED TO LOAO AC3 

EI145=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 
,TEST JSR WITH NEG OFFSET 

JSROI: LOA 0,.+2 
MOV 0,3,S~P 
JSRUI ,ADRS THIS TEST 
SrA 0,10 ITO LOC 10 
MUV 0,2,SKP 
JMP .+3 
JSR .-1 ,FIRST J8R - OFFSET 
ERROR ,JSR DID NOT CHNG PC 
HALT 

EII4&=.-1 
LOA I,K7 
ADD 1,0 
SU&. 0,3,SZR 
ERRON 
HALT 

EII47=.-1 

:ERR # (8)- USED FOR ERRON DICTIONARY 

,ERR. (8)- USED FOR ERROR DICTIONARY 

,NUW TEST LOA USING INDEX MOOE 2 
,FIRST USE OF INDEXING OFFSET ANO INDEX=O 

LDA34: LOA O,KIO 
STA 0010 
MOV 0,2 
NEG 0,0 
MOV 0" I 
STA 0,11 
INC 2,3 
LOA 1,0,2 
AOD. I,O,SZR 
ERROR 
H'AL T 

EII50=.-1 

, AC2=10 
,ACO=-IO 
:ACI=-IO 
!CLOC 11)=-10 

'ACI=IO (ACO)=-IO IF LOA CORRECT 
,LOA 1,0,2 FAILED 

,ERR. (8)- USED FOR ERROR DICTIONARY 



0151 
01 
02 

PHCST 
IMAY HAVE USED AC3 AS INOEX (ACI) WILL=(LOC 11) 

I,:) 

10152 PRCST 
01 
02 
03 
Oil 
05 
06 
07 
08 
Oq 
10 

0511& 
05\17 
05120 
05121 

u30135 
051000 
02421u 
132414 

II 05122 Ob3077 
12 
13 
14 
15 
lb 
17 
18 
Iq 
20 
21 
22 
23 
24 

05123 
05124 
05125 
0512& 
05127 

005122 

03i1135 
1414UO 
041001 
024211 
1224111 

25 05130 0103077 
26 
27 
28 
2q 
30 
31 
32 
33 
34 
35 
3h 

05131 
05132 
05133 
05134 
05135 

OU5130 

030135 
1114000 
U1I5377 
020207 
1011414 

37 0513& 0&3077 
38 
]q 

40 
III 
42 
43 
1111 
liS 
11& 
117 
48 
49 
50 
51 
52 
53 
54 

05131 
051110 
05141 
05142 
05143 
05144 
051115 

0051311 

03111111 
030113 
0511300 
1&0000 
040200 
025500 
131>11111 

55 05111& 0&3077 
5& 
57 
58 
59 
&0 

(~ 

00511111 

;NOW USE STA MODE 2 INDEXEO 
;ALSO FIRST USE OF A~ LOA PAGE 0 BIT 8=1 

5TAU~1 LOA 2,K210 
STA 2,0,2 
LOA 1,210 
SU". 1,2,SZR 
ERROW 
tlAL T 

ITHIS LOA PREV TESTED 
ISTORE 210 IN LOC 210 
IDIRECT ACCESS 210 
INOT:LDA OR STA 
,COULD FAIL EFA DISPEXTEND 

EI151=.-1 ;ERR , (8)- USED FOR ERROR DICTIONARY 
IIk8=1 SHD ~E SLOCKED BY ALU ROM IRI>.7=0 .EFA 

ITRY STA AGAIN WITH + OFFSET 
ICONT~NTS OF LOC 210 STILL=210 

STA03: LOA 2,K210 
INC 2,0 
SlA 0,1,2 
LOA 1,211 
SUB. I,O,SZR 
ERROR 
HALT 

,211 
IGET 
I 
;STA 

TO LOC 211 
211 OIRECT 

0,),2 FAILED 

EI152=.-1 

,TRY STA AGAIN wITH 

;ERR • (8)- USED FOR ERROR DICTIONARY 

- OFFSET 
8TAOII: LOA 2,K210 

COM 2,1 
STA 1,-1,2 
LUA 0,207 
SUIl. 0 d, SZR 
ERROR 
HALT 

,COM 210 TO LOC 207 
IGET IT BACK 
:(LOC 207) SHD=COM 210 
ISTA 1,-1,2 FAILED 

EI153:.-1 IERR • (8)- USED FOR ERROR DICTIONARY 
IDISPtXTEND MAY HAVE FAILED EFA IR8=1 AND NOT INDEX 00 
IALU ROM IRb=1 AND EFA 

,USE STA DIRECT TO 300 
,AND LOA INDEXED MODE 3 TO RETRIEVE 

STA05: LOA 3,K200 
LOA 2,KIOO 
STA ·3,300 
COM 3,0 
STA 0,200 
LOA IdOO,3 
SU8# 1t3,SZR 
ERROR 
HALT 

;PREP AC2 AND AC3 FOR 
,TESTING INDEX 3 GETS AC3 
,DOUBTFUL THAT DISPXTND FAILS 

,PREP LOC 200 IN CASE INDEXS AC2 
IFIRST USE OF INDEX 3 
,ACI ANO AC3 SHD=200 
,LOA DIDN'T GET (LOC 300) 

EI154:.-1 ,ERR' (8)- USED FOR ERROR DICTIONARY 
'IF (AC1)=COM OF 200 INDEX 2 wAS USED INSTEAD 

() 



) 

0153 PRCST 
01 
02 

:TEST LOA INDEXED AC3 WITH - OFFSET 

LOA 3,K300 03·05147 034131 SlAO&1 
04 05150 030114 
05 05151 1&0400 
0& 05152 040277 
07 05153 025777 
08 051~4 lC2414 
Oq 
'10 05155 0&3071 
11 
12 
13 005155 

LOA 2,K200 
NEG 3,0 
STA 0,271 
LOA 1,-1,3 
SU~# I,O,SZR 
ERROR 
HALT 

EI155=.-1 

1-300 TO LOC 277 
ILOC 277 TO ACI 
IACI liHD=ACO 
ILDA 1,-1,3 FAILED 

IERR # (8)- USED FOR EHROR DICTIONARY 

') 

10154 PRCST 
01 
02 
03 
U4 
05 
0& 
07 
08 
Oq 
10 
11 
12 

0515& 030111 
05157 020116 
05160 1144UO 
051&1 041000 
05162 055001 
051&3. 024U2U 
051&4 1~2414 

13 051&5 0&3077 
14 
15 
16 
17 
18 
Iq 
20 
21 
22 
23 
24 
25 
26 
27 
~8 
2q 
30 

051&& 
051&7 
05170 
05171 
05172 
05173 
05174 
05175 

OU51&5 

024135 
044010 
130400 
U5U210 
044207 
044211 
022010 
112414 

31 0517& 0&3077 
32 
33 
34 
35 
3& 
37 

00517& 
05177 020010 
05200 10&414 

38 05201 0&3077 
3q 
40 
41 
42 
43 

005201 

ISTAWT TESTING AUTO INDEX AND INDIHECTS 
'USINij MOD~ 2 SAFEST WAY TO LOAD LOC 2~ 
lAND AVOID "AUTO" 

STA07: ~DA 2,K20 
LOA 0,K400 
NEG 0,3 
STA 0,0,2 
STA 301,2 
LOA 1,20 
SUB* I,O,SZR 
ERRUR 
HALT 

:FIRST REF MEI4 LOC 20 
,LOC ill 
,FIRST DIRECT REF LOC 20 
,ACI 0 AND LOC 20 SHD=400 
,REFERENCE LOC 20 FAILED 

) 

EI15&=.-1 :ERR * (8)- USED FOR ERROR DICTIONARY 
IAUTU ENABL~D INTO SET AUTO COULD FAIL IRII=I 
1(20) ACI AND ACO SHOULD ALL=400 

'FIRST USE OF DEFER FOLLOWS 
,NOT AUTO INDEXED COULD HANG UP VIA NOT CPBO 

STA08: LOA I,K210 ,PREPARE REGISTERS 
STA 1,10 ,FOR TEST 
NEG I,i! 
STA 2,210 
STA 1,207 
SfA 1,211 
LOA U,oJlO 
SUB# 0,2,SZR 
ERROR 
HALT 

EII57=.-1 
LOA 0010 
SUB# U,I,SZR 
ERROR 
HALT 

:210=-210 
,207 AND 211 
,=+210 
IFIRST TII4E IR5=1 
IAC2 AND ACO SHD=-210 
:FIRST DEFER FAILED 

,ERR * (B)- USED FOR ERROR DICTIONARY 

,LOC 10 SHD=210 
IAUTO IN6 OR DEC LOC 10 

EII&O=.-I IERR • (8)- USED FOR ERROR DICTIONARY 
;SEE NOT IRII INTO SET AUTO 
IACU=211 AUTO SET PREMATURELY 



10155 PRCST 
01 
02 
03 INOW TEST DEFER VIA AUTO LOC 20 
04 ,FIRST TIME FOR AUTO 
05 IIF IT DOESN'T CLEAR GOOD LUCK +1 INST'S STARTS 
0& 05202 024131 5TA09: LOA I,K300 
07 OS203 044020 STA 1,20 IPREPARE REG'S 
08 05204 120400 NEG 1,0 1(201 300 AND 277=300 
09 05205 040301 STA 0,301 , (3011=-300 
10 0520& 044300 STA 1,300 
II 05207 044277 STl 1,277 
12 05210 036U20 LOA 3,"20 IF IRST TIME AUTO 
13 05211 11&414 SUB. Od,SZR ,(3011 0 AND AC3 SHO=-300 
14 ERROR IAUTO (@20) FAILED LOA 
15 05212 0&3077 HALT 
1& 
17 
18 005212 EI161=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
19 05213 030020 LOA 2,20 
20 05214 125400 INC I rI 
21 05215 146414 SUS. 2,I,SZR 1(20) SHO +1 TO=301 
22 ERROR :@20 DID NOT +1 
23 05216 063077 HALT 
24 
25 
26 005216 EI162=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 
27 ,AUTO DEC COULD HAVE SET SEE "NUT ALUI2" ANO SET AUTO 
28 ,CONIENTS OF LOC 20 WILL=277 
29 ,OR IF DEFER CLRS PREMATURE AC3 WILL=301 
30 'SEE "SET AUTO" INTO CLR DEFER TO BLOCK 0 TO DEFER 
31 
32 INOw TEST AUTO DEC .,30 
33 ,FIRST TIME FOR AUTO DEC 
34 05217 024135 STAIO: LOA I,K210 ,NEXT STA COULD HURT IRI2=1 
35 05220 044030 514 1,30 INO'SET AUTO SO AUTO DEC SHO=O 
36 05221 134400 NEG 1,3 IALU 12 HAS=I PREVIOUSLY THOUGH 
37 05222 054207 STA 3,207 ,207=-210 
38 05223 044210 STA 1,210 ,210,211=+210 
39 05224 044211 STA 1,211 
40 05225 022030 LOA 0,iil30 ,FIRST AUTO DEC 
41 05226 111>414 SUS. 0,3,SZR ,ACO ANO 3 SHO=-210 
42 ERROR ,FIRST AUTO DEC FAILEO 
43 05227 01>3077 HALT 
44 
45 
46 005227 EIII>3=.-1 IERR * (81- USED FOR ERROH DICTIONARY 
47 05230 020030 LOA 0,30 
48 05231 115400 INC 0,3 
49 05232 136414 SU8# 1,3,SZR 
50 ERROH 1(30) NOT=207 AUTO DEC 
51 052J3 063077 HALT 
52 
53 
54 005233 EIII>4=.-1 ,ERR # (8)- USED FOR EHROR DICTIONARY 
55 ,IF CONTENTS 30=211 SEE ALUI2 INTO AUTO DEC 
56 lAND NOT AUTODECEN.NOT AUTUDEC INTO NOT OECA 

-J 

IUI5b PHCST 
01 
02 
03 ,CASCADE DEFERS THROUGH 10 AND II 
04 IFIRST DEFER DEFERRED 
05 05234 020133 STAll: LOA O,KOII 
0& 05235 040010 STA OrlO I (LOC 101=alll 
07 0523& 024131 LOA I,K300 I (LOC 111=300 
08 05237 044011 STA lr11 
09 05240 134400 NEG 1,3 
10 05241 054300 STl 3,300 ,(3001=-300 
II 05242 044301 STA 1,301 ,(3011=300 
12 05243 044277 STA 1,277 1(2771 =300 
13 05244 032010 LOA 2,il10 'SHU ALSO DEFER @II TO LOC 300 
14 0~245 156414 SUB# a,3,SZR IAC2,3 SHU BOTH=-300 
15 ERROR lOEFER DEFERRED FAILED 
16 0524& 063077 HALT 
17 
18 
19 00524& EI1&5=.-1 IERR # (8)- USED FOR ERRUR DICTIONARY 
20 IIF AC2=300 SEE NOT CPBO INTO CLEAR DEFER 
21 ICP~O=I SHU INrlIBIT CLR DEFER 
22 
23 ,CASCAUE DEFERS THROUGH 20 TO 37 
24 ,20 T~ 27 START="17+1 TO iIl20 (20) EVENT=@37 
25 ,30 TO 36=_21-1 TO @20 
21> 137=300-1 TO 277 
27 
28 05247 030111 STAI2: LOA 2,K20 ISET UP 
29 05250 020134 
30 05251 176400 
31 05252 024136 
32 05253 041000 
33 05254 151400 
34 05255 125404 
35 0525~ 000775 
3& 051157 174005 
37 0521>0 000403 
38 05261 020137 
39 05262 000770 
40 05263 020000-
41 05264 040027 
42 05265 020137 
43 05266 040030 
44 0521>7 020131 
45 05270 040037 
46 05271 040271> 
47 05272 040300 
48 05273 040301 
49 05274 040017 
50 05275 114400 
51 05271> 054i!77 
52 05277 022020 
53 05300 02&020 
54 05301 111>415 
55 05302 136414 
5& 
57 05303 063077 
5B 
59 
60 

/l \0 

0-05303 

LOA 0,K017 
SUB 3,3 
LOA I,KM8 
STA 0,0,2 
INC 2,2 
INC IrI,SZR 
JMP STA12+4 
COM 3,3,SNR 
JMP • +3 
LOA a,KD21 
JMP STAI2+3 
LOA 0,=27& 
STA 0,27 
LOA 0,K021 
SlA 0,30 
LOA 0,K300 
STA 0,37 
STA 0,271> 
STA 0,300 
STA 0,301 
STA 0,17 
NEG 0,3 
STA 3,277 
LOA 0,ii)20 
LOA 1,0120 
SUB* 0,3,SNR 
SUB# 1,3,SZR 
ERROR 
HALT 

EII61>=.-1 

IAUTO REGISTERS 
,20 TO 37 

,FIRST 20 TO 27=.,17 
ITHEN 30 TO 37=@21 

/ 

1(27)= 276. 

1(37)=300 

,EFA ~20 THROUGH 27 
IEFA ~30 THROUGH 37 
IACO AND 3 SHO=-300 
IACI ANO 3 SHO=-300 
:CASCAOED DEFERS AUTO FAILEO 

,ERR. (8)- USED FOR EWROR OICTIONARY 

o 



) 

0157 PRCST 
01 053U4 0~13&0 
02 05305 024140 

LOA 0,-~0,2 
LUA 1,1<037 

:GET (20) AGAIN 
IGET il37 

-) 

10158 P~CST 
01 
02 
03 
04 
05 
0& 
07 
08 
09 
10 
11 
12 

05301> 
05307 
05310 
05311 
05312 

020402 
115001 
0053U& 
040010 
uU2403 

13 053!! 0&3077 
14 
15 
11> 
17 
18 05314 
19 
20 
21 

0~5313 

01>3077 

005314 

) 

IT~ST JMP .~. TO SLOCK SETDP2 AND 2WRADRI 

JMP02: LOA O,.+c 
MOV U,3,SKP 
JMP02 
STA 0.10 
JMP ~JMP2L 
ERRON 
HALT 

E111>7=.-1 
ER~OR 
HALT 

El170=.-1 

IADRS OF JMPTST TO LOC 10 

IJMP il FAILED TO 

IERR # (8)- USED FOR ERROR DICTIONARY 
IJMP AT ALL 

IERR # (8)- USED FOR ERROR OICTIONARY 
22 05315 
23 

105320 JMP2L: ;').+3 

24 05311> 
25 
2& 
27 
28 
29 05317 
3U 
31 
32 
33 05320 
34 05321 
35 
3& 05322 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 
50 
51 
52 
53 
54 

05323 
05324 
053~5 
05321> 
05327 
0533U 
05331 
05332 
05333 

0&3077 

00531& 

0&3077 

005317 
005321 
11&414 

0&3077 

U05322 

030131 
144400 
044301 
044277 
141400 
040300 
153240 
U35000 
11&414 

55 05334 0&3077 
5& 
57 
58 005334 

ERROR lil WAS IGNORED 
~ALT 

EII71=.-1 IERR * (8)- USED FOR ERROR DICTIONARY 
ERROR lil.+3 MAY BE SKIP ALSO 
HALT 

EI172=.-1 IERR * (8)- USED FOR ERRUR DICTIONARY 
.+1 
SUB. 0,3,SZR :ACO OR 3 CHANGED ON A JMPiIl 
ERROR 
HALT 

EI173=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 

ILDA INDEXED WITH BIT 0=1 
ISHOULD NOT DEFER 

LDA3&: LOA 2,K300 
NEG 2.1 
STA 1,301 
STA 1,277 
INC 2,0 
SrA 0,300 
AOUIJR 2,2 
LOA 3,0,2 
SU~* 0,3,SZH 
ERROR 
HALT 

EII74=.-1 

I~ WILL GET 301 IN ERROR 
ISET SIT 0=1 
IIR5=0 SHO NOT DEFER 

IINDEX ·CP80· OEFERRED 

IERR • (8)- USED FOR ERRUR DICTIONARY 



10159 PRCST 
01 
02 
03 
Oq 
05 
06 05335 
07 U53J& 
08 05337 
09 053qO 
10 053ql 
11 053q2 
12 0~3q3 
13 u53qq 
lq 053q5 
15 

030111 
03q131 
05q30U 
OSq301 
1772qO 
055000 
1532QO 
021000 
11 &Q14 

1& 0534& 063077 
17 
18 
19 
20 
21 
22 
23 
2q 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
3q 
35 
3& 
37 
38 
Jq 
qo 
41 
q2 
q3 
44 

05H7 
05350 
05351 
05352 
05353 
0535Q 
05355 
0535& 
05357 
053&0 
053&1 
053&2 
05363 

0053Q& 

020403 
030110 
153241 
U053&5 
151QOO 
050010 
02Q131 
137 2QU 
OQQOl1 
040300 
034145 
054012 
005377 

0536Q 175112 

05365 063077 

Q5 005365 
Q6 053b& 12&000 
47 053&7 107000 
48 05370 13641Q 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

05371 063077 

05372 
05373 
053H 
05375 
0~37& 

005371 

102120 
040010 
102400 
126QUO 
152400 

~ 

,LDA AUTO REG 20 SHOULD NOT DEFER 
,wHEN IR5=0 AND (20) BIT 0=1 

LDA37: LOA 2,K20 
LOA 3,K300 
STA 3,30U 
STA 3,301 
AUDOR 3,3 
STA 3,0,2 
AODO~ 2,2 
LOA 0,0,2 
SUB; U,3,SZR 
ERROW 

,ACO,3 SHO = 100300 
,~IT 0 CAUSED A DEFER 

HALT 

EI175=.-1 IEKR • (8)- USED FOR ERROR DICTIONARY 

,JSR WITH BIT 0=1 IN INDEX REG 
,SHOULD NOT DEFER AND SHD NOT 
,ALLUW BIT 0 INTO AC3 

JSR021 LOA 0,.+3 
LOA 2,Kl0 
ADDDR 2,2,SKP 
JS02K 
INC 2,2 ,COM. O,O,SKP 
STA 2,10 ,TO Lac 10=iill1 
LOA I,K300 
ADOOR 1,3 
STA 1,11 ,~300 (TO KEEP INVALID iil) 
STA 0,300 10EFER INCORRECT RETURN 
LOA 3,KJRET : (Jf.lP 0,3) 
STA 3.12 ,TO GET US BACK 
JSR -1,2 : (AC2) BIT 0=1 IR5=0 (JSR 0) 

IA~OVE JSR SHO NOT DEFER JMP 0,3 IN LOC 12 
: SHU BRING U_S 8ACK TO JSR +1 

MOVL# 3,3,SZC IAC3 BIT 0 SHO=O 
JS02K: ERROR :DEFERRED OR AC3 BIT 0=1 

:TEST 
ISZ02: 

HALT 

EI17&=.-1 
AOC 1, 1 
ADO 0,1 
SUB. 1,3, SZR 
ERROR 
HALT 

EI177=.-1 

,ERR. (8)- USED FOR ERROR OICTIONARY 

IAC1=JS02K-l 
rAC3 SHD=JSR+l 
,WRONG ADORS IN AC3 

:ERR • (8)- USED FOR ERROR DICTIONARY 

ISZ TO NOT ALTER AC'S 
ADeZL 0,0 
STA 0,10 '(10)=-1 
SUB 0,0 
SUB 1,1 ,AC'S ALL=O 
SUS 2.2 

01&0 PRCST 
01 05377 17&QOO SUB 3,3 
02 05400 010010 ISZ 10 
03 05401 10100Q MOV O,O,SZR 
OQ ERI10R :ACO "OT=O OR ISZ SKPO 
05 05Q02 0&3077 HALT 
06 
07 
08 005402 Cl20U=.-1 :ERR ~ (8)- USED FOR ERROR DICTIONARY 
09 05403 123000 ADD 1,0 
10 05404 143000 ADD 2,0 
11 054U5 1&3014 ADDU 3,0,SZR 
12 ERROR :ACI-2-0R 3 ALTERED "ISZ" 
13 OS40& U63071 HALT 
14 
15 
16 005406 EI2Ul=.-1 :ERR _ (8)- USED FOR ERROR DICTIONARY 
17 05407 020010 LOA 0,10 
18 05410 10ilOOQ COM O,O,SIR : (10) SHO = -1 (SEE RMW) 
19 ERROR :ISZ 10 DID NOT CHNG (10) 
20 05411 063077 HALT 
21 
22 
23 005411 EI202=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 

.. ~ (~ 



f 
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10161 PRCST 
01 
02 ,TEST AGAIN O'S TO NOT A~TER ONES 
03 05412 102400 ISZO~: SUB 0,0 
04 05413 040010 STA 0,10 
05 05414 100000 COM 0,0 
06 05415 126000 ADC I, I 
07 054a 152000 AOC ~,2 

08 05417 17&040 AOCO 3,3 
09 05420 010010 ISZ 10 
'10 05421 175404 INC 3,3, sZR 
II ERROR 
12 054C2 063017 HALT 
13 
14 
15 005422 EI203=.-1 :ERR ~ (Bl- USEe FOR ERROR DICTIONARY 

01&2 PRCST 
01 05454 1&&400 S\J~ 3,1 
02 0~4~5 146000 ADC e,1 
03 0545& 106014 ADC. 0 rI, sZR 
04 ER~OR ,ACO I 2 OR 3 A~TERED BY DSZ 
05 05457 063017 HALT 
0& 
07 
08 005457 EI210=.-1 ,ERR. (81- USEO FOR ERROR OICTIONARY 
09 054&0 020010 ~OA OriO 
10 05461 101004 MOV O,O,SZR :(10) CHANGEO TO = 01 
II ERROR ,OSZ 010 NOT CHNG (0) 
12 05462 0&3077 HA~T 

1$ 
14 
IS 0054b2 EI211=.-1 ,EwR • (8)- USED FOR ERROR DICTIONARY 

16 05423 136000 AOC 1,3 
17 05424 156003 ACC 2,3,sNC 
18 05425 116014 ADC* O,3,SZR 
19 ERROR ,ACI-a OR 3 
20 05426 063017 HA~T 

21 
22 
23 00542& EI204=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
24 
25 ,TEST DSZ TO NOT A~TER AC's 
2& 05427 102000 OSl02: ADC U,O 
27 05430 040010 sTA 0,10 
28 0543\ 100000 COM 0,0 
29 05432 104400 N<:G 0,1 :A~L AC'S=O 
30 05433 130400 NEG 1,2 
31 05434 154400 NEG 2,3 
32 05435 014010 DSZ 10 :-1 TO -2 
33 0543& 150404 NEG 2,2,SZR 
34 ERROR ,DSl CHANGED AC2 
35 05437 0&3077 HA~T 

36 
37 
38 005437 EI205=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 
39 05440 132400 SU~ I,e 
40 05441 112400 SUB 0,2 
41 05442 172414 sUB# 3,2,SZR 
42 ERROR ,DSZ CHANGED ACO-I OR 3 
43 05443 0&3017 HALT 
44 
45 
4& 005443 EI20&=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 
47 
48 ,AGAIN TEST DsZ TO NOT A~TER AC'S 
49 05444 17&520 DSl03: SUBZ~ 3,3 :.+1 
50 05445 054010 sTA 3r10 ,TO ~DC 10 
51 0544& 164400 NEG 3,1 
52 05447 170240 COMOR 3,e :AC'3=-1 
53 05450 17&000 AOC 3,3 
54 05451 161240 MOVOR 3,0 
55 05452 014010 OSZ 10 
56 ERROR :DSZ DID NOT sKP 
57 05453 0&3077 HALT 
58 
59 
&0 005453 EI207=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 



1011>3 PRCST 
01 
02 
03 
04 
05 
01> 
07 
08 
09 

'10 
11 
12 
13 
14 
15 
If> 

0541>3 
054&4 
05465 
0541>6 
0541>7 
05470 
05471 
u547a 
05473 
05414 
05475 
0547& 

u30107 
0500a3 
1~6400 
044010 
020141 
104000 
111000 
1540UO 
042023 
117000 
133000 
15&414 

17 05477 01>3077 
18 
19 
20 
21 
22 
23 
24 
25 
21> 
27 
28 
29 
30 
31 

05500 
05501 
05502 
05503 
05504 
05505 
05501> 
05507 

005477 

03411 0 
054037 
030142 
140000 
105000 
134000 
U52037 
10&414 

32 05510 01>3077 
33 
34 
35 005510 
31> 05511 156414 
37 
38 05512 063077 
39 
40 
41 
42 
43 
44 
45 
41> 
47 
48 
49 
50 
51 

05513 
05514 
05515 
0551& 
05517 

005512 

102000 
040030 
100000 
U20030 
100014 

52 05520 01>3077 
53 
54 
55 005520 

:J 

IAUTO INCREMENT SHO NOT A~TER AC'S 
SUI3: ~DA ~,K7 

STA 2,23 
SUB 1,1 
SlA 1,10 
~OA O,KCBE ,125252 (EVEN BITSl 
COM 0,1 
MOV 0,2 
COM 2,3 
STA 0,i23 1125252 GOES TO ~OC 0 
ADO 0,3 
ADD 1,2 
SUij. 2,3,SlR 
ERROR IAUTO INC A~TEREO AN AC 

,AUTO 
STAI4I 

HA~T 

EI212=.-1 

DEC SHD NOT 
~DA 3,Kl0 
SlA 3,37 
~DA 2,KCBO 
COM 2,0 
MOV 0,1 
COM 1,3 
STA 2,il37 
SUa. O,I,SlR 
ERROR 
HA~T 

EI213=.-1 
SUB* 2,3,SlR 
ERROR 
HA~T 

EI214=.-1 

,ERR. (8l- USED FOR E~ROR DICTIONARY 

A~TER ANY AC 
I 
,TO AN AUTO DEC 
,052525 

IAUTO DEC TO ~OC 7 

,ACO OR I A~TERED 

,ERR # (8l- USED FOR ERROR DICTIONARY 

:AC2 OR 3 A~TEREO 

,ERR # (8l- USED FOR ERROR DICTIONARY 

IAN ~OA WITH IRI2=1 SHD NOT "NO ~OAD" 
ICA~C=O 

~DA38: ADC 0,0 
STA 0,30 
COM 0,0 
~OA 0,30 
COM. O,O,SlR 
ERROR 
HA~T 

EI215=.-1 

IIRI2=1 SHO STI~~ ~OAD 

IIRI2=1 STOPPED 2~EN 

:ERR # (8l- USED FOR ERROR DICTIONARY 

101&4 PRCST 
01 
02 
03 
04 
05 
01> 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
21> 
27 
28 

05521 
05522 
0552~ 
05524 
05525 
05526 
05527 
05530 

020102 
040300 
010300 
014300 
014300 
010300 
024300 
10&414 

29 05531 0&3077 
30 
31 
32 
33 
34 
35 
~& 
37 
38 
39 
40 
41 
42 
43 
44 

05532 
05533 
05534 
05535 
0553& 
05537 
0554U 
05541 

005531 

020104 
040300 
010300 
014300 
014300 
010300 
oa4300 
106414 

45 05542 01>3077 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
"9 
60 

,~ 

05543 
05544 
05545 
0554& 
05"47 
05550 
05551 
05552 

OU5542 

020110 
040300 
010300 
01430U 
014300 
010300 
024300 
106414 

:TEST I~l AND OSl TO NOT SKIP 
IDEfIN~ MACkO FUR TESTING 

.MACRO ISOST 
ITEST OF ISZ OSl TO NOT SKIP AROUND "2 

/105",1 : 

x 

~DA 0,K"2 
STA 0,300 
ISl 300 ,+1 
OSl 300 :-1 
OSl 300 '-I 
ISl 300 ,+1 
~OA 1,300 
SUB. Ori,SlR 
ERROR 

ISOST 00,2 

,GET "2 

ISHO="2 AGAIN 

,ISl/DSl SEQ FAI~EO "2 

,TEST OF ISl OSl TO NOT SKIP AROUND 2 
110500: 

~OA U,K2 IGET 2 
STA 0,300 
ISl 300 ,+1 
DSl 300 1"1 
OSl 30U :-1 
ISZ lOO ,+1 
~OA 1,300 ,SHU=2 AGAIN 
SUB. UrI,SZR 
ERROR ,ISl/OSl SEQ FAI~EO 2 
HA~T 

EI216:.-1 IERR * (Bl- USED FOR ERROR DICTIONARY 
UDST 01,4 

,TEST OF ISl OSl TO NOT SKIP AROUND 4 
1105011 

~DA 0.~4 IGET 4 
STA 0,300 
ISl 300 ,+1 
OSl 300 I-I 
OSZ 30U :-1 
ISZ 3UO ,+1 
~UA 1,300 ,SHO=4 AGAIN 
SUS. O,I,SlR 
ERROR ,ISl/OSl SEQ FAI~EO 4 
HA~T 

EI217=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
ISOST 02,10 

ITEST OF I5Z 05l TO NOT SKIP AHOUNO 10 
IIOS02: 

~DA O,~IO ,GET 10 
5TA 0,300 
ISl 300 1+1 
OSl 300 1"1 
OSl 300 ,-I 
ISZ 300 ,+1 
~OA 1,300 :SHO=10 AGAIN 
SUB. O,I,SlR 
ERIlOR ,ISZl05l SEQ FAI~ED 10 

f~ 



) ) ) 

011:>5 PRCST 01&1:> PRCST 
01 05553 01:>3077 HALT 01 05&14 010300 ISl 300 : +1 
02 02 051:>15 O~4300 LOA 1.30U :SHD=200 AGAIN 
03 03 051:>11:> 101:>414 SUH~ Od,SlR 
04 005553 EI220=.-1 ,ERR ~ (8)- USED FOR EkriOR DICTIONARY 04 ERROR :ISl/DSl SEQ FAILED 200 
05 ISOST 03,20 05 051:>17 01:>3077 HALT 
01:> :TEST OF ISl DSl TO NOT SKIP AROUND 20 01:> 
07 :IOS03' 07 
08 05554 0~0111 LOA U,K20 ,GET ~O 08 o OSb \1 E1224=.-1 :ERR • (8)- USED FOR ERROR OICTIONARY 
09 05555 040300 STA 0,300 09 ISOST 07,400 

'10 05551:> 010300 ISl 300 :+1 10 :TEST OF ISZ DSZ TO NOT ~KIP AROUND 40U 
II 05557 014300 OSl 300 :-1 II :10507: 
12 0551:>0 014300 OSl 300 :-1 12 051:>20 02011& LOA 0,K400 :GET 400 
13 0551:>1 010300 ISl 300 ,+1 13 05&21 0403UO STA 0.300 
14 055&2 024300 LOA 1,300 ,SHO=20 AGAIN 14 05&22 010300 ISZ 300 ,+1 
15 055&3 101:>414 SUS# 0 rI, SlR IS 05&23 01430u OSl 300 :-1 
II:> ERROR :ISl/OSl SEQ FAILED 20 II:> 051:>24 OU300 OSI 300 :-1 
17 055&4 01:>3071 HALT 17 051:>25 010300 ISZ 300 :+1 
18 18 051:>20 024300 LOA 1,300 :SHO=400 AGAIN 
19 19 05627 106414 SUij. Orl,SlR 
20 005564 Elc21=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 20 ERROR :ISl/05l SEQ FAILED 400 
21 ISDST 04,40 21 05630 01:>3077 HALl 
22 :TEST OF ISZ OSl TO NOT SKIP AROUND 40 22 
23 110504: 23 
24 0551:>5 020112 LOA 0,K40 :GET 40 24 005630 EI225=.-1 :ERR * (8)- USED FOR ERROR DICTIONARY 
~5 OS5&6 040300 SrA 0,300 25 ISOST 08r1000 
21:> 055&7 010300 ISl 300 :+1 21:> :IEST OF ISl OSZ TO NOT SKIP AROUND 1000 
27 05570 014300 OSl 300 :-1 27 ;IOSOb: 
28 05571 014300 DSZ 300 :-1 28 051:>31 020117 LOA O,KIOOO :GET 1000 
29 05572 010300 ISl :SOO :+1 29 05&32 040300 SrA 0,300 
30 05573 024300 LOA 1.300 ;SHO=40 AGAIN 30 051:>33 0 I 0300 ISZ 300 : +1 
31 05574 106414 SUb# Orl,SZR 31 05634 014300 OSl 3UO :-1 
32 ERROR ;ISZ/OSZ SEY FAILED 40 32 051:>35 014300 OSZ 300 ,-I 
33 05575 063077 HALT 33 05&3& 010300 ISZ 3UO ,+1 
34 34 05637 024300 LOA 1,300 :SHD=IOOO AGAIN 
35 35 0~&40 106414 SUB# 0 rI, SlR 
31:> 005575 EI222=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 36 ERROR :ISZ/DSZ SEQ FAILED 1000 
37 ISDST 05,100 37 051:>41 01:>3077 HALT 
38 :TEST OF ISZ DSZ TO NOT SKIP AROUND 100 38 
39 ,10505: 39 
40 0557& 020113 LOA O,KIOO :GET 100 40 0051:>41 EI226=.-1 :ERR * (8)- USED FUR ERROR UICTIONARY 
41 055'17 040300 SrA 0,300 41 ISDST 09,2000 
42 051:>00 010300 ISZ 300 :+1 42 :TEST OF ISZ DSZ TO NOT SKIP AkOUNO 2000 
43 05&01 014300 USI 300 :-1 43 :10509: 
44 051:>02 014300 OSZ 300 ,-I 44 0~1:>42 020120 LDA 0,K2000 :GET 2000 
45 051:>03 010300 ISZ 300 ,+1 45 05643 040300 STA 0,300 
41:> 05604 024300 LOA 10300 :SHD=IOO AGAIN 41:> 0,644 010300 ISZ 300 ;+1 
47 051:>05 101:>414 SUB# 0 rI, SZR 47 05&45 014300 OSZ 300 '-1 
48 ERROR ;ISl/OSZ SEQ FAILED 100 48 05&4b 014300 DSZ 300 :-1 
4q 051:>01:> 063077 HALT 49 051:>47 010300 ISZ 300 :+1 
50 50 05&50 024300 LOA 1,300 ,SHU=2000 AGAIN 
51 51 051:>51 10&414 SlJB# Orl,SZR 
52 0051:>06 EI223=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 52 ERROR ;ISZ/DSl SEQ FAILED 2000 
53 ISOST 06,200 53 051:>52 063077 HALT 
54 :TEST OF ISZ DSZ TO NOT SKIP AROUND 200 54 
55 :IDSOb' 55 
51:> 05b07 020114 LOA 0,K200 ,GET 200 56 005652 EI227=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
57 05610 040300 STA 0,300 57 ISDST 10,4000 
58 051:>11 010300 ISZ 300 ;+1 58 :TEST OF ISZ DSl TO NOT SKIP AROUND 4000 
59 05&12 014300 DSZ 300 :-1 59 :rOS10: 
1:>0 05&13 014300 USZ 300 ,-1 1:>0 05&53 020121 LOA O,K"OOO :GET 4000 



0161 PRCRT 
01 05654 040300 STA 0,300 
02 05&55 010300 ISZ 300 1+1 
03 05b,& 014300 OSZ 300 1-1 
04 05&57 014300 OSZ 300 1-1 
05 05&60 010300 ISZ 300 ,+1 
0& 05&&1 024300 ~OA 1,300 
07 05&&2 10&414 SuS# Od,SIR 
08 ERROR 
09 05&63 0&3071 HALT 
10 
II 
12 005&&3 EI230=.-1 
13 lSoS T II, 10K 
14 ,TEST OF ISZ OSZ TO 
15 ,105111 
1& 056&4 020123 LOA O,KIOK 
17 05&65 040300 STA 0,3UO 
18 056&& 010300 lSI 300 ,+1 
19 05&&7 014300 OSZ 300 I-I 
20 05&70 014300 OSI 300 ,-I 
21 05&71 010300 lSt 300 ,+1 
22 05&72 024300 LOA 1,300 
23 05&73 10&414 SUB. Od,UR 
24 ERROR 
25 05&74 0&3071 HALT 
2& 
27 
28 005&74 EI231=.-1 
29 ISOST 12,20K 
]0 ITEST OF lSI oSI TO 
31 ,10512' 
32 05&75 020124 LOA 0,K20K 
33 0567& 040300 SlA u,300 
34 05&77 olnoo lSI 300 ,+1 
35 U5700 014300 DSl 300 I-I 
3& OS701 014300 OSZ JUO ,-I 
37 05702 0 I 0300 ISZ 300 ,+1 
38 05703 024300 LUA 1,300 
39 05704 10&414 SUH' Od,SZR 
40 ERROR 
41 05705 0&3077 HALT 
42 
43 
44 005705 EI232=.-1 
45 lSoST 13,40K 
4& ,TEST OF lSI OSI TO 
47 ,10513: 
48 0510& 020125 LOA 0,K40K 
49 05707 040300 STA 0,300 
50 05710 010300 lSI 300 ,+1 
51 05711 014300 OSZ 300 ,-I 
52 0571'2 014300 oSI 300 ,-I 
53 05713 010300 ISZ 300 ,+1 
54 05714 024300 LOA 1,300 
55 05715 10&414 SUB. Od,SZR 
5& ERRUR 
57 0571& 0&3077 ItALT 
58 
59 
&0 00571 6 EI233=.-1 

'~ 

01&6 P~CST 
01 
Oc 
03 
04 05111 02012& 
05 05720 040300 IBHO=4000 AGAIN 0& 0~121 010300 
01 05722 UI4300 ,ISZ/OSI SEw FAILED 4000 06 05723 014300 
09 057i!4 010300 
10 05725 024300 
II 0572& 106414 

,ERR * (8l- USED FUR ERROR OICTIONAMY 12 
13 05727 0&3077 

NOT SKIP AROUND 10K 14 
15 

,GET 10K 1& 005127 

ISHO=IOK AGAIN 

,ISZ/OSI SEQ FAI~Eo 10K 

IERR • (6l- USED FOR ERROR DICTIONARY 

NOT SKIP ARUUNo 20K 

IGET 20K 

ISHO=20K AGAIN 

,ISZ/OBI SEQ FAILED 20K 

,ERR * (8l- USEO FOR ERROR DICTIONARY 

NOT S~IP AROUND 40K 

,GET 40K 

,SHo=40K AGAIN 

,ISIIDSI SEQ FAILED 40K 

,ERR' (8l- USED FOR ERROR DICTIONARY 

(~ 

IS~ST 14,100K 
,TEST OF ISZ OSZ TO 

,10514: 
~OA O,KIOOK 
5TA 0.300 
ISZ 300 1+1 
OBI 300 ,-I 
OSI 300 ,-I 
ISZ 300 ,+1 
LOA 1,300 
SUd# Od,SIR 
ERROR 
HALT 

EI234=.-1 

NOT SKIP AkOUNo iOOK 

IGET lOOK 

'SHO=IOOK AGAIN 

II5Z/051 SEQ FAILED lOOK 

IERR • (8)- USED FOR ERROR UICTIONARY 

(~ 



) ) ) 

101&9 PRCST 0170 PRCST 
01 01 05755 040047 STA 0, TPAI)R :SETUP QETURN 
02 02 0575& 12&000 ADC 1,1 ,SET 4CI TO -I 
03 03 05757 100010 TRAP ,TRAP INSTR 
04 : •••••• TRAP INSTRUCTION TEST •••••••• 04 ERROR :TRAP DIDN'T JMP w5 
05 05 057&0 0&3077 HALT 
0& 05730 02040& TP.OO: LOA 0,.+& ,PREPARE 0& 
07 05731 ij4U047 STA O,TPAOR :RETURN ADDR 07 
08 05732 100010 TRAP ,TRAP INSTRUCTION 08 0057&0 EI241=.-1 ,ERR. (8l- USED FOR ERROR DICTIONARY 
09 ERROR 'ERRDR •••• SHD HAVE TRAPPED 09 057&1 000402 JMP .+2 
10 05733 0&.5077 HALT 10 05'1&2 0057&3 .+1 :RETUR~ ADOR POINTER 
II II 05703 124004 COM Id,SlR ,SHO COM TO 0 IF STILL OK 
12 12 ERROR ,TRAP DISTURBED ACI 
13 005733 EI235=.-1 ,ERR * (8l- USEU FOR ERROR DICTIONARY 13 057&4 '0&3077 HALT 
14 05734 000403 JMP • +3 14 
15 05735 005732 .-3 ,POINT TO TRAP INSTR. 15 
1& 0573& 005737 .+1 ,POINT TO NEXT INSTRUCTION 1& 0057&4 EI242=.-1 :ERR * (8l- USED FOR ERROR DICTIONARY 
17 05737 02404& LOA I,TPLOC :GET PC AT TRAP TIME 17 
18 05740 020775 LOA 0,.-3 :GET TRAP INSTR. ADDR. 18 TPACT 03,2 
19 05741 122414 SUB. 1,0,SlR ,SKP=TRAP STORED PC OK 19 057&5 02040& TP.03: LOA 0,.+& :RTN AODR 
20 ERROR ,ERROR- TRAP DIDN'T SAVE PC 20 057&& 040047 STA O,TPADR ,SETUP RETURN 
21 05742 0&3077 HALT 21 057&7 152000 AUC 2,2 ,SET AC2 TO -I 
22 22 05770 100010 TRAP ITRAP INSTR 
23 23 ERROR ,TRAP DIDN'T JMP w5 
24 005742 EI2.5&=.-1 ,ERR * (8l- USED FOR ERROR OICTIONARY 24 05771 0&3077 HALT 
25 25 
2& 2& 
27 ,DEFINE MACHO FOR TESTING TRAP NOT TO DISTURB AC'S 27 005771 EI243=.-1 :ERR * (8)- USED FOR ERROR OICTIOMARY 
28 .MACRO TPACT 28 05712 000402 JMP .+2 
29 TP."II LOA 0,.+& ,RTN ADDR 29 05773 005774 .+1 :RETURN AD DR POINTER 
30 STA O,TPADR ,SETUP RETURN 30 05774 150004 COM a,2,SlR :SHD COM TO 0 IF STILL OK 
31 ADC "2,"a ,SET AC"2 TO -I 31 ERROR ,TRAP DISTUR8ED AC2 
32 TRAP I TRAP INSTR 32 05775 0&3077 HALT 
33 ERROR ,TRAP DIDN'T JMP ~5 33 
34 JMP .+2 34 
35 .+1 :RET~RN ADDR POINTER 35 005775 EI244:.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
3& COM "2,"a,SlR ISHD COM TO 0 IF STILL OK 3& 
37 ERROR ,TRAP DISTURBED AC"2 37 TPACT 04,3 
38 38 05776 0~040b TP.04: LOA 0,.+& : RTN' ADDR 
39 39 05777 040047 SlA O,TPADR ,SETUP RETURN 
40 TPACT 01,0 40 06000 17&000 AOC 3,3 ISET AC3 TO -1 
41 05743 020406 TP.OI: LOA 0,.+& ,RTN ADUR 41 ObOOI 100010 TRAP ITRAP INSTR 
42 05744 040047 STA O,TPAOR ,SETUP RETURN 42 ERROR ,TRAP DIDN'T JMP w5 
43 05745 102000 AOC 0,0 ,SET ACO TO -I 43 0&002 0&3077 HALT 
44 0574& 100010 TRAP :TRAP INSTR 44 
45 ERROR ,TRAP DIDN'T JMP w5 45 
4& 05747 0&3077 HALT 4& OO&OOa EI245=.-1 IERR * (8)- USED FOR ERROR DICTIONARY 
47 47 0&003 000402 JMP • +a 
48 48 0&004 00b005 .+1 :RETURN ADDR POINTER 
49 005747 EI237=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 49 0&005 174004 CUM 3,3,SlR ISHO COM TO 0 IF STILL OK 
50 05750 000402 JMP .+2 50 ERROR :TRAP DISTUR8ED AC3 
51 05751 005752 .+1 ,RETURN AODR POINTER 51 0&00& Ob3077 HALT 
52 05752 100004 COM O,O,alR ,SHD COM TO 0 IF STILL OK 52 
53 EHROR ,TRAP DISTURBED ACO 53 
54 05753 0&3077 HALT 54 00&00& EI24&=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 
55 55 
5& 5& 
57 005753 EI240=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 57 
58 58 ITRY DEFERRING IN TRAP HANDLER ADDRESS 
59 TPACT 02,1 59 
&0 05754 02040& TP.02: LOA O,.+b :RTN ADDR &0 0&007 020132 TP.OS: LOA O,KD300 :GET INDIRECT ADDR 300 



0171 PReST 
01 0&010 040047 
02 Ob011 020407 
03 0&012 040300 
04 0&013 02011& 
05 0&014 040301 
0& 0&015 100010 
07 
08 0&01& 0&3017 
09 
'10 
II 
12 
13 
14 
15 
II> 
17 

OO&Olb 
Ob017 000402 
0&020 00b021 T~.5R: 

~ 

STA O,TPADW 
~DA 0,TP.5R 
STA 0,300 
~OA 0,K400 
STA 0,301 
TRAP 
ERROR 
~A~T 

EI247=.-1 
JMP .+2 
.+1 

ISETUP TRAP ADDRESS 
IGET RETURN ADDRESS 
IP~ACE IN LOC 300 

IPUT HA~T IN LOC 301 
:TRAP INST~. 
IE~ROR HA~T •• OEFER TEST DIDN'T ~ORK 

IERR # (8)- USED FOR ERROR DICTIONARY 

IRETURN ADDRESS 

10112 PRCST 
01 
02 
03 
04 
05 
Ob 
07 
08 
09 
10 

Ob021 
0&022 
0&023 
Ob024 
0&025 

10200U 
OblOOI 
1021100 
0&1201 
101005 

II 0&02& Ob3017 
12 
13 
14 00&02b 
IS 0&027 101112 
lb 
17 Ob030 Ob3017 
18 
19 
20 
21 
22 
23 
24 
25 
2b 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
III 
42 
43 
44 
45 
4b 
117 
48 
49 
50 
51 
52 
53 
511 
55 

Ob031 
0&032 
0&033 
Ob034 
0&035 
O&Ol& 
01>037 

00&030 

02014b 
152000 
155000 
1450UO 
0&1001 
01>5201 
10&414 

5& Ob040 Ob3017 
57 
58 
59 00&040 
bO ObOlll 150014 

J 

:********STACK TEST ******** 

,FIRST USE OF STACK 
ITEST FOR EXISTANCE 
~TK.OI AOC 0,0 

MTSP 0 
SUB U,O 
MFSP 0 
MOV O,O,SNR 
ERROR 
HAlT 

INSTRUCTIONS(O~VOll 
UF STACK 

:A MOVE FROM SP SHO 

IDISTURd THE DESTINATION REG 
:SHO = 77777 IF MFSP WORKED OK 
:STACK INSTR DIDN'T ~OAO ACO 

EI2S0=.-1 
MOVL# O,O,SlC 
ERROR 

:ERR # (8l- USED FOR ERROR DICTIONARY 
,CHECK FOR BIT 0 OFF 
ICHECK FIXBITU 

HALT 

EI2SI=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 
IIF ABOVE FAILS SEE DEVOl DECODE, STACK ROMS, NOT DCH.NOT IR9.0EVOI, 
: AT STACK AND GATE. 

,TRY THE MOVE TO STACK POINTER/MOVE FROM STACK POINTER 
,AND A~SO STACK FRAME 

,DEFINE MACRO FOR USE IN STACK MOVE TESTS 

.MACRO STTST 
ST .".1: ~DA "4,-3 IPUT "3 IN AC"II 

ISET AC"& TO -I 

x 

ADC "6,l1li& 
MOV "&,"7 
MOV "&,"5 
MT"2 "II 
MF"2 "5 
SUB#"Ii,"S,SZR 

·ERROR 
COM* "&,"&,SlR 
ERROR 
COM# "7,"7,SlR 
ERROW 

IAC"S,AC"7 = -1 
,MUVE AC"II TO "2 
IREAD "2 INTO AC"S 
,CHECK RETURNED VA~UE 
:STACK ERROR,AC"S S~O= AC"II 
ICHECK DISTURB OF AC"& 
,MFSP "5 DISTURBED AC"& 
,CHECK AC"7 
,MF"2 "5 DISTURBED AC"7 

STTST 00,SP,KO,0,1,2,3 
ST.OO: LOA O,KO ,PUT KO IN ACO 

ADC 2,2 ,SET AC2 TO -I 
MOV 2,3 
MOV 2,1 ,ACI,AC3 = -I 
MTSP 0, ,MOVE ACO TO SP 
MFSP I :REAU SP INTO ACI 
SUS.O,I,SlR ,CHECK RETURNED VALUE 
ERROR ,STACK ERROR,ACI SHD= ACO 
HALT 

EI2S2=.-1 
COM# 2,2,SlR 

,ERR # (8)- USED FOR ERROR DICTIONARY 
,CHECK DISTUR8 OF AC2 

~ 



1--) -J ,') 

0173 ~RCST 0174 PRCST 
01 ERROR rMFSP I DISTURBED AC2 01 
02 06042 063077 HALT 02 
03 03 006074 EI262=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 
04 04 
05 00&042 EI253=.-1 ,ERR. (8)- USED FOR ERRO~ DICTIONARY 05 STTST 03,SP,K0777,3,O,I,2 
06 06043 174014 COM. 3,3,SZR :CHECK AC3 06 06075 034127 ST.03: LOA 3, K0777 ,puT 10771 IN AC3 
07 ERROR ,MFSP I DISTURBED AC3 07 0&07& 12&000 ADC 1,1 ISET ACI TO -I 
08 06044 063077 HALT 08 Ob077 131000 MOV 1,2 
09 09 0&100 lelOOO MDV 1,0 ,ACO,AC2 = -I 
'10 10 0&101 075001 MTSP j ,MOVE AC3 TO SP 
II 006044 EI2S4=.-1 :ERR * (8)- USED FOR ERROR OICTIONARY II 0&102 O&leOI MFSP 0 'READ SP INTO'ACO 
12 12 0&103 l&e414 SUB#3,O,SZR ,CHECK RETURNED VALUE 
13 STTST Ol,SP,K2S25,I,2,3,O 13 ERROR :STACK ERR~R,ACO SHD= AC3 
14 06045 024143 ~T.OI: LOA I,K2S25 rPUT K252S IN ACI 14 Obl04 063077 HALT 
IS 0604b 17&000 AOC 3,3 ,9ET AC3 TO -I 15 
1& 0&047 1&1000 MOV 3,0 1& 
17 06050 171 000 MOV 3,2 ,AC2,ACO = -I 17 006104 Eleb3=.-1 ,ERR M (8)- USED FOR ERROR DICTIONARY 
18 06051 065001 MTSP I :MOVE ACI TO SP 18 0&105 !a4014 CUM. 1.1,SZR :CHECK DISTURB OF ACI 
19 0&052 071201 I'IFSP 2 rREAD SP INTO AC2 19 EHWOR ,MFSP 0 DISTURBED ACI 
20 Ob053 132414 SUB#I, 2, SZR ICHECK RETURNED VALUE 20 Obi 06 063077 HALT 
21 ERROR :STACK ERROR,AC2 SHD= ACI el 
22 06054 063017 HALT 22 
23 23 OO&lOb EI2&4=.-1 rERR # (8)- USED FUR ERROR DICTIONARY 
24 24 0&107 150014 COM# 2,e,SZR rCHECK AC2 
25 00bOS4 EI2S5=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 25 ERROR ,MFSP 0 DISTURBED AC2 
2b 0&055 174014 COM# 3,3,SZR rCHECK DISTURB OF AC3 26 0&110 0&3077 HALT 
27 ERROR :MFSP 2 DISTURBED AC3 27 
28 06056 063077 HALT 28 
29 29 00&11 0 EI2&5=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
30 30 
31 00-b05b EI256=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 31 STTST 04,FP,KO,O,I,2,3 
32 0&057 100014 COM. O,O,SZR ICHECK ACO 32 06111 020146 ST.04: LOA O,KU ,PUT KO IN ACO 
33 ERROR IMFSP 2 DISTURBED ACO 33 Obl12 IS2UOO ADC 2,2 ,SET AC2 TO -I 
34 060bO Ob3077 HALT 34 Obl13 155000 MOV 2,3 
35 35 Obl14 145000 MOV 2,1 IACI,AC3 = -I 
3& 3& U611S U&OOOI MTFP 0 :MOVE ACO TO I'P 
37 OO&ObO EleSh.-1 IERR • (8)- USED FOR ERROR DICTIONARY 37 Obll& Ob4201 MFFP I :READ FP INTO ACI 
38 38 Ob1l7 IOb414 SUSMO,l,SZR ,CHECK RETU~NEO VALUE 
39 STTST 02,SP,K5252,2,3,O,I 39 ERROR :STACK ERROR,ACI SHD= ACO 
40 0~061 030142 ST.02: LOA e,KS2S2 IPUT K52S2 IN AC2 40 0&120 0&3077 HALT 
41 0&062 102000 ADC 0,0 ,SET ACO TO -I 41 
42 ObO&3 105000 MOV U,I 42 
43 06064 115000 MOV 0,3 IAC3,ACI = -I 43 00&120 E12b6=.-1 IERR * (8)- USED FOR ERROR DICTIONARY 
44 ObOb5 071001 MTSP 2 rMOVE AC2 TO SP 44 OUel 150014 COM# 2,2,SZR ICHEC~ DISTUR~ OF AC2 
45 ObOb6 075201 MFSP 3 IREAD SP INTO AC3 45 ERROR IMFSP I DISTURBED AC2 
4& 060b7 15&414 SUS.2,3,SZR ,CHECK RETURNED VALUE 4& Ob122 063077 HALT 
47 ERROR :STACK ERROR,AC3 SHD= ACe 47 
48 06070 Ob3077 HALT 48 
49 49 006122 EI267=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 
50 50 Obl23 174014 COM. 3,3,SZR :CHEC~ AC3 
51 00b07U EI260=.-1 IERR * (8)- USED FOR ERROR OICTIONARY 51 ERROR :MFFP I DISTURSED AC3 
52 Ob071 100014 COM# O,O,SZR ICHECK DISTURB OF ACO 52 01>124 063077 HALT 
53 ERROR IMFSP 3 DISTUR8ED ACO 53 
54 0&072 063077 HALT 54 
55 55 001>124 EI270=.-1 :ER~ • (8)- USED FOR ERROR DICTIONARY 
51> 5& 
57 00b072 El~bl=.-I :ERR • (B)- USED FOR ERROR DICTIONARY 57 STTST 05,FP,K2525,I,2,3,O 
58 06073 124014 COM# Id,SZR rCHECK ACI 58 01>125 024143 5T.05' LOA I,KeS25 :PUT K2S25 IN ACI 
59 ERROR IMF5P 3 DISTURBED ACI 59 Obl~1> 17bOOO ADC 3,3 :SET AC3 TU -I 
&0 0&074 Ob3077 HALT &0 Obl2'1 IblOOO MOV 3,0 



r 

0175 PRCST 
01 0&130 171000 
02 0&U1 0&4001 
03 0&13~ 070201 
04 0&lj3 1:52414 
05 
0& Obl!4 0&!077 
01 
08 
Oq 00bl34 
'10 0&135 114014 
11 
12 Obl!& 0&3077 
13 
14 
15 00&13& 
1& 0&137 100014 
11 
18 0&140 0&3077 
Iq 
20 
21 006140 
22 
23 
24 0&141 030142 ~T.O&: 
25 0&142 102000 
2& 0&143 105000 
270&144115000 
28 Obl45 070001 
29 Obl411 074201 
30 Obl47 15&414 
31 
32 0&150 0113077 
33 
34 
35 00&150 
3& 0&151 100014 
37 
38 OU52 0&3077 
H 
40 
41 00&152 
42 0&153 124014 
43 
44 0&154 0&3077 
45 
4& 
47 00&154 
48 
49 
50 0&155 034127 ST.071 
51 0&15& 12&000 
52 06157 131000 
53 0&1&0 121000 
54 0&1&1 074001 
55 0&1&2 0&0201 
56 0&1&3 162414 
57 
58 061&4 0&3077 
59 
60 

'. '0 

MOV 3,2 ,AC2,ACO = -I 
MTFP I ,MOVE ACI TO FP 
MFFP 2 ,READ FP INTO AC2 
SUS.I,2,SIR ,CHECK RETURNED VALUE 
ERRO~ ,STACK ERROR,AC2 SHD= ACI 
HALT 

EI271=.-1 
COM. 3,3,SZR 
ERROR 
HALT 

EI212=.-1 
COM. O,O,SIR 
ERROR 
HALT 

EI2H=.-1 

,ERR # (8)- USED FOR ERROR DICTIONARY 
,CHECK DISTURB OF AC3 
,MFSP 2 DISTURBED AC3 

,ERR. (8)- USED FOR E~ROR DICTIONARY 
,CHECK ACO 
,MFFP 2 DISTURBED ACO 

,ERR # (8)- USED FOR ERROR DICTIONARY 

STTST 0&,FP.K5252.2,3,0,1 
LOA ~,K5252 ,PUT K5252 IN AC2 
AUC 0,0 ,SET ACO TO -I 
MUV 0,1 
MOV 0,3 ,AC3,ACI = -I 
MTFP 2 ,MOVE AC2 TO FP 
MFFP 3 ,READ FP INTO AC3 
SU8.2,3,SIR 'CHECK RETURNED VALUE 
ERROR ,STACK ERROR,AC3 SHD= AC2 
HALT 

EI274=.-1 
COM' O,O,SIR 
ERROR 
"ALT 

EI275=.-·1 
COM. 1.1, SIR 
ERROR 
HALT 

EI27&=.-1 

'ER~' (8)- USED FOR ERROR DICTIONARY 
,CHECK DISTURB OF ACO 
IMFSP 3 DISTURBED ACO 

,ERR # (8)- USED FOR ERROR DICTIONARY 
,CHECK ACI 
,MFFP 3 OISTUR8ED ACI 

,ERR. (8)- USED FOR ERROR DICTIONARY 

STTST 07,FP.K0777,3,0.1,2 
LOA 3,K0777 ,PUT K0777 IN AC3 
ADC 1,1 ,SET ACI TO -I 
MOV 1,2 
MOV 1,0 ,ACO,AC2 = -1 
MTFP 3 ,MOVE AC3 TO FP 
MFFP 0 ,READ FP INTO ACO 
SuS'3,0,SIR ,CHECK RETURNED VALUE 
ERROR ,STACK ERROR,ACO SHO= AC3 
HALT 

017& PRCST 
01 00&1&4 EI2H=.-1 ,ERR' (81- USED FOR ERHOR DICTIONARY 
02 0&1&5 12401" COM. 1.I,SIR ,CHECK DISTURS UF ACI 
03 ~RROR ,MFSP 0 OISTURdED ACI 
04 O&lbb 0&3077 HALT 
05 
0& 
07 00&1&& EI300=.-1 ,ENR * (8)- USED FOR ERRON OICTIO~ARY 

08 0&1&7 150014 COM* 2,2,SIR ICHEC~ AC2 
09 ERROR IMFFP 0 DISTUR8ED AC2 
10 011170 0&3077 HALT 
11 
Ii! 
13 00&170 EI301=.-1 ,ERR # (8)- USED FOR ERROR OICTIONARY 
14 
15 

!~ o 
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10177 PRCST 
01 ICHECK INTERREACTION OF SP AND SF MOVE INSTRUCTIONS 
02 
03 
04 
05 
Ob 
07 
oa 
Oq 

Ob171 
Ob172 
Obl73 
Ob174 
06175 
06170 

'10 Obl77 
11 
12 
13 
14 
IS 
1& 
17 
18 

Ob2UO 
Ob201 
Ob202 
Ob20$ 

IS2400 ST.Oa: 
070001 
152000 
071001 
07420 I 
17S004 

Ob3077 

OObl77 
17b400 
OHOOI 
071201 
150134 

Iq Ob204 Ob3077 
20 
21 
22 
23 

00b204 

SUB 2.2 
MTFP c 
AOC 2.2 
~TSP 2 
14FFP 3 
MOV j.3.SZR 
E~ROR 
HALT 

EI302=.-1 
SUB 3.3 
MTFP 3 
MFSP 2 
COMZL~ 2,2.SZR 
ERROR 
HALT 

E1303=.-1 

ISET AC2 TO 0 
,PLACE O'S IN FP 

,PUT -I IN SP 
,GET FP 
:FP SHO = 0'5 
IAC3/FP NUT= 0'5 

,ERR ~ (8)- USED FOR ERROR DICTIONARY 

INOW TRY SP 
IGET SP 
ISHD=-I BEFORE NOW 
:WAS NOT =-1 SP/SF INTERFERRANCE 

:ERR ~ (al- USED FUR ERROR DICTIONARY 

) 

10178 P"CST 
01 
02 
03 
04 
OS 
Ob 
07 
oa 
Oq 
10 
II 
12 
13 
14 
15 
lb 
17 
18 
Iq 
20 
21 

0&20S 
Ob20b 
Ob207 
Ob21U 
Obcl1 
Ob21a 

Ob213 
Ob214 
00215 
0.21b 
Ob217 
0&220 

03011& 
071001 
070001 
102000 
Ob2077 
ObOl77 

102400 
04211. 
102UOO 
ObloOI 
100004 
101001 

22 Ob221 Ob3071 
23 
24 
2S 
2& 

00.221 

:SET STACK PUINTER TO LOC 400 
: FOR THE REST OF THE TESTING 

LOA 2,K400 
MTSP 2 
MTFP 2 

:GET ADDR OF 400 

,PUT ADOR OF 400 IN SPISF 
I-I FOR ~lASK 
:MASK OFF TTOITTI 

) 

AOC 0.0 
MSKO 0 
INTEN :ENA~LE INT FOR STACK OVERFLOW ERRORS 

:TEST FUR EXISTANCE 
PP.OO' SUB 0.0 

STA 0,ilK400 
AOC 0,0 
POP 0 
COM O,O,SZIl 
MOV O.O.SKP 
ERROR 
HALT 

EI304=.-1 

OF POP INSTRUCTION 
,TRY LOADING A VAWIABLE F~OM 

,MEMORY USING POP IN5Tk 

:SHD GET 0 
,SHU NOT SKP IF POP ~ORKEO 
:SKP OVER ERROR 
IPOP INSTR DIDN'T LOAD ACO 

:ERR # (81- USED FOR ERROR DICTIONARY 

:TRY POP OF -I F'OM STACK INTO ACI 27 
28 
2q 
30 
31 
32 
33 
34 
35 

0.222 
00223 
06224 
0&225 
0022. 
0.2<7 
0.~30 

102000 PP.OI: ADC 0.0 

3b Ob231 
37 
3a 
3q 
40 
41 
42 
43 
44 
45 
46 
47 
4a 
4q 
50 
51 
52 

Ob232 
06233 
00234 
00235 
06230 
0.237 
Ob240 
0.241 
0.242 

04211. 
02011b 
001001 
12&400 
005.01 
124014 

003077 

00.231 

024414 
044003 
102000 
03011. 
041001 
071001 
102400 
061401 
000405 

53 06243 0&3071 
54 
SS 
S' 00&243 
57 Ob244 000403 
sa 
Sq Ob24S Ob3071 
bO 

5TA 0.@K400 
LOA 0.K400 
MTSP 0 :PUT 400 IN SP 
SUB 1.1 : 
POP I ,POP -I IIHO ACI 
COM# 1.1.SZR ISHD COM TO 0 
ERROR IPOP DIDN'T LOAD ACI WITH -I 
HALT 

EI305=.-1 ,ERR # (Bl- USED FOR ERROR DICTIONARY 

:PSH 0 ONTO STACK CONTAINING -1 
PP.02: LOA 1 •• +12. 

STA 1,3 ,IN CASE OFOVFLO 
AOC 0.0 
LOA 2.K400 
STA 0,1.2 ,PUT -I INTO LOC 401 
MTSP a :SET SP TO 400 
5U8 0,0 
PSH 0 PSH 0 ONTO STACK 
JMP .+5 JMP OVER ERRUR 
ERROR PSH SK IPPED 
HALT 

EI30o=.-1 
JMP .+3 
ERROR 
HALT 

,ERR # (8)- USED FOR ERROR DICTIONARY 

:PSH OVERFLOWED 



0179 PRCST 
01 
02 
03 
04 
05 
0& 

00&245 
0&24& 00&24j 
0&247 025001 
0&250 125004 

07 06251 0&3077 
08 
09 
'10 00&251 

.~ 

~1307=.-1 
.-1 
~OA IrI,2 
MOV IrI,SZR 
ERROH 
HAU 

EI310=.-1 

:E~R # (8)- USED FOR ERROR OICTIONAHY 
,POINT TO ERROR 
,GET PSHO DATA FROM ~OC 401 
,010 PSH STORE ON STACK? 
,PSH DIDN'T WORK 

:ERR # (8)- USED FOR ERROR DICTIONARY 

10180 PRCST 
01 'OEFIN~ MACRU FON PSM/POP TESTING 
02 
03 
04 
05 
0& 
07 
08 
09 
10 
II 
12 
13 
14 
15 
1& 
17 0&252 
18 0&253 
19'06254 
20 0&255 
21 Ob25& 
22 0&257 
23 

02014& 
02'1'107 
0'14003 
0&1401 
0&5&01 
10&41'1 

24 0&2&0 0&3077 
25 
2& 
27 
28 

00&2&0 

29 0&2&1 000403 

PP.".1: 

PP"IE: 

x 

PP.03: 

JO 0&2&2 00&2&3 PP03E: 
31 
32 0&2&3 0&3077 
33 
34 
35 
3& 
37 
38 
]9 
40 
41 
'12 
43 

0&2b'l 
0&2&5 
0&2&& 
0&2&7 
0&270 
0&271 

00&2&3 

024102 
030407 
050003 
0&5401 
1l7l&01 
132414 

'14 0&272 0&3017 
'IS 
4& 
47 
'18 

00&272 

49 0&273 000403 

PP.Olj: 

50 0&27'1 00&275 PPO'lE: 
51 
52 0&275 0&3077 
53 
54 
55 
5& 
57 
58 
59 
&0 

.~ 

0&27& 
0&277 
0&3UO 
0&301 

00&275 

03010& 
034407 
054003 
071401 

PP.05: 

.MACRO PSPT 
~OA "2,"3 
LOA "4,PP"IE 
STA "",3 
PSII "2 
POP "'I 
SUS. "c,"",S2R 
ERROR 

JMP .+3 
.+1 
~RROH 

PSPT 03,O,KOrl 
~OA O,KO 
~OA I,PP03E 
SfA 1,3 ,PUT IN 
PSt! 0 
POP 1 
SUS. O.t, SZR 
ERROR 
HA~T 

EUlI=.-1 

JMP .+3 
.+1 
ERROR 
HA~T 

EI312=.-1 
PSPT 04r1,K2,2 
LOA I,K2 
~OA 2,PP04E 
STA c,3 ,PUT IN 
PSM I 
POP 2 
SUS. l,c,SZR 
ERROR 
HA~T 

EUll=.-1 

JMP .+3 
.+1 
ERROR 
HAU 

EI314=.-1 
PSPT 05,2,K&,3 
LOA 2,~& 
~OA 3,PP05E 
STA 3,3 ,PUT IN 
PSM 2 

:GET "3 
,STACK OVF~O EkH ADDk 
,PUT IN ~OC 3 
,PUT AC"c ON STACK 
:LOAO AC"" WITt! FIRST OFF 
:CHECK AC"2 AGAINST AC"4 
,ERROR •• AC"2 NOT EQUA~ TO 
:AFTER PSH/POP 

THE STACK 

AC"" 

,STACK OVERF~OW ERROR ERROR 

:GET KO 
,STACK OVF~O ERR ADDR 
~OC 3 
,PUT ACO ON STACK 
:~OAO ACI WITH FIRST OFF 
:CHECK ACO AGAINST ACI 
,ERROR •• ACO NOT EQUA~ TO 

THE STACK 

ACI 

,ERR # (8)- USED FOR ERROR OICTIONARY 
,AFTER PSt!/POP 

,STACK OVERF~OW ERROR ERROR 

,ERh # (8)- USEO FOR ERROR OICTIONARY 

,GET K2 
,STACK OVF~O ERR ADDR 
~OC 3 
,PUT ACI ON STACK 
,~OAO ACc WITH FIRST OFF 
:CHECK ACI AGAINST AC2 
,ERROR •• ACI NOT EQUA~ TO 

THE STACK 

AC2 

,ERR. (8)- USED FOR ERROR DICTIONARY 
,AFTER PSH/POP 

,STACK OVERF~OW ERROR ERROR 

IERR # (8)- USED FOR ERROH DICTIONARY 

,GET K& 
,STACK OVF~D ERR 
LOC 3 
,PUT AC2 ON STACK 

AOOR 

J 



) 1 ,) 

0181 PHCST loua PRCST 

01 0&302 075&01 POP 3 ~OAD AC3 WITH FIRST OFF THE STACK 01 
02 0&303 156414 SUb* 2d,SZR CHECK AC2 AGAINST AC3 02 

03 E~ROR fRNOR •• AC2 NOT EQUA~ TO AC3 03 ITEST PtiH OVfN 80UNDARY CAUSES STACK OVERF~OW ER~OR 

04 06304 063077 HA~T 04 IFIRST ~EGA~ OVERF~OW ERROR 

05 05 

06 06 0&322 030155 PP.071 ~UA 2,K377 ,GET ~UUNDARY -I 

07 006304 EI315=.-1 :ERH # (8)- USED FOR ERROR DICTIONARY oi 0&325 071UOI MTSP 2 ,PUT IN SP 

08 :AFTER PSH/POP 08 06324 030405 ~DA 2,STER2 ~GET GET RETURN ADUR 

09 06305 000403 JMP .+3 0'1 0&325 050003 STA 2,5 ,PUT IN ~OC 3 

'10 06306 006507 PPQ5~: .+1 10 0632b 071401 PSH c ,PSH AC2 ON STACK/FORCE OVERF~O~ 

II ERROR ,STACK OVERF~Ow ERROR ERROR 11 ERROR 'NO OVERF~OW , CHECK ION 

12 06307 0&3077 HA~ T 12 0&327 0&:5077 HA~T 

13 13 

14 14 

15 006307 EI316=.-1 :ERR # (8)- USEO FOR ERROR DICTIONARY 15 006327 E1321=.-1 IERR • (8)- USED FOR ERROR OICTIONARY 

1& PSPT Ob,3,K40,0 II> 0&330 000402 JMP .+2 

17 06310 034112 PP.U&: ~OA 3,K40 IGET K40 17 Ob331 006332 STEN2: .+·1 

18 06311 020407 ~OA O,PP06E ISTACK OVF~O ERR ADDR 18 06332 075601 POP 3 ,GET STACKED VA~UE 

19 06312 040003 STA 0,3 IPUT IN ~OC 3 1'1 063B 15&414 SU~# 2r3,SZR IPSH SHD HAVE COMP~ETED 

20 06313 075401 PSH 3 IPUT AC3 UN STACK 20 ERROR ,PSH DION'T COMP~ETE STORE OF AC3 

21 06314 061601 POP 0 I~OAD ACO WITH FIRST OFF THE STACK 21 U6334 063077 HA~T 

22 0&315 1&2414 SUb# 3,0,SZR ,CHECK AC3 AGAINST ACO 22 

23 ERROR IERROR •• AC3 NOT EQUA~ TO ACO 23 
24 0&316 0&3077 HA~T 24 006334 EI322='.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 

25 25 0&335 063577 SKP8Z CPU lION RESET? 

2& 2& ERROR ,OVF~O DIDN'T RESET ION 

27 00&31& EI317=.-1 ,ERR # (8)- USED FOR ERROR UICTIONARY 27 O&33b 0&3077 MAU 

28 ,AFTER PSH/POP 28 
29 0&317 000403 JMP .+3 29 
30 0&320 00&321 PPO&E: .+1 30 00&33& EI323=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 

31 ERROR ,STACK OVERF~OW ER~OR ERROR 31 
32 0&3al 0&3077 HA~T 32 ITEST T~AP wITH DVF~O SET • 

33 
33 0&337 030155 TP.08: ~DA 2,K377 

34 34 0&340 071001 MTSP 2 ISETUP SP FOR OVF~O 

35 00&321 EI320=.-1 IERR # (81- USEO FOR ERROR OICTIDNARY 35 0&341 0&0277 INTOS 

3& 3& 0&342 102400 SU8 0,0 
, 37 ~&34~ 04211& STA u,GlK400 ,INIT ~'OC 400 

38 u&344 12;'000 ADC 1,1 IVA~UE ~OR PSH IS -I 
3'1 0&345 04404b STA I.rP~OC ,A~SO STORE IT IN TRAP PC ~OC 
40 0&34& 0&5401 PSH I IFORCE OVERFLOw 
41 0&347 02040& ~DA 0,PP.8R ,GET RETURN ADDRESS FROM TRAP 
42 0&$50 040047 STA O,TPAUR ,SETUP TRAPRETN 
43 06351 100010 TRAP ;*1\'*TRAP*** 
44 ERROR ,SHDN'T GET TO HERE 
45 0&352 0&3077 HA~T 

4& 
47 
48 00&352 EI324=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
49 0&353 000403 JMP .+3 
50 0&354 006351 .-3 ;POINT TO TRAP 
51 0&355 00&35& PP.8R~ .+1 ,RETRN ADDRESS 
52 0&35& 020776 ~DA 0,.-2 ,GET ADDRESS OF TRAP 
53 0&357 02404& ~DA I,TP~OC ,GU SAVED PC 
54 0&3&0 10&414 SUI:!. UrI,SZR ,PC SAVED OK? 
55 ERHOR ,PC SAVE ERROR--TRAP INSTR. 
56 0&31>1 u&3077 HA~T 

57 
58 
5'1 00&3&1 EI325=.-1 ,ERH # (8)- USED FOR ERROR DICTIONARY 
&0 0&3&2 02040& ~OA 0;.+& iGET ~ETRN ADDRESS 



0183 PRCST 
01 063&3 040003 
02 0&364 0&0177 
03 0&3&5 101000 
04 
05 U&3&6 0&3017 
0& 
07 
08 
09 
'10 
11 
12 

0&3&7 
0&370 
0&371 

00&3&& 
000402 
00&371 
0&3577 

13 0&372 0&3077 
14 
15 
1& 00&372 
17 0&373 0&0177 
18 
1~ 

20 
21 
22 
23 
24 
25 
2& 

0&374 
06375 
0.,37& 
0&377 
0&400 
0&401 

02011& 
OblOOI 
111400 
0&5401 
0&5201 
14&414 

27 0&402 0&3077 
2& 
29 
30 
31 
32 
33 
34 

006402 
0&403 065&01 
0&4U4 0&5201 
0&405 10&414 

35 0&40& 0&3077 
3& 
37 
38 
H 
40 

00&40& 

~ 

STA 0,3 ,SETUP RETRN ~FTER OVERFLO INTR. 
INTEN '~LL03 INTR NOW 
MOV 0,0 
ERROR ,INTERRUPT FROM OVERFLO LOST? 
HALT 

E1326=.-1 
JMP .+2 
.+1 
SKPSZ CPU 
~RROR 

HALT 

EI327=.-1 
INTEN • 

ITEST INC/DEC OF SP 
PP.09: LOA 0,K400 

MTSP 0 
INC 0,2 
PSH I 
MFSP I 
SU~' 2,I,SZR 
ERROR 
HALT 

EI330=.-1 
POP I 
MFSP 1 
SUB# Orl,SZR 
ERROR 
HALT 

E1331=.-1 

,ERR * (B)- USED FOR ER~OR DICTIONARY 

,POINT TO RETRN 
,ION RESET? 
10VFLO DIDN'T RESET ION 

IERR * (8)- USED FOR ERROR DICTIO~ARY 

WITH PSH/POP INSTRUCTIONS 

,AC2= 401 
,PSH INSTR SHD INC SP 
,CHECK IT 
,IS IT = 4011 
,PSH DIDN'T INC SP 

,ERR' (8)- USED FOR ERROR DICTIONARY 

,SHD BE 400 NOW 
lIS SP = 400? 
,SP NOT DECREMENTED BY POP 

,ERR # (8)- USED FOR ERROR DICTIONARY 

10184 PRCST 
01 
02 I~AVE / RETURN INSTRUCTION TESTS 
03 ,FIRST TIME FOR SAVE INSTRUCTION 
04 
OS 0&407 102400 av.oo: sua 0,0 ISET ACO TO 0 
0& 0&410 105400 INC O,! ,SU ACI TO 1 
U7 0".11 03011& LOA c,K400 IG~T VALUE OF 400 
08 1!&41~ 071001 ,<TSP 2 IGET STACK POINTER 
09 00413 070UOI .1TFP C ,au FP TU 400 
10 0&414 D1400 I~C 1,2 
II 0&415 15540u INC 2,3 ,ACe=2, AC3=3 
12 0&41& 101040 MOVD 0,0 ,SET CARRY TO 1 
13 0&417 0&2401 SAVE ISAVE AC'S 
14 0&420 17~003 MOV 3,3,SNC ,CHECK THAT CARRY STILL A 1 
15 ERROR ISAVE CHANGED THE CARRY BIT ••• 
1& 0&421 0&3077 HALT 
17 
18 
19 00&421 EI332=.-1 ,ERR. (8)- USEO FOR ERROR DICTIONARY 
20 lOR SAVE INSTR. S~IPPED •• 
~1 ,CHECK NOT RETURNCARRY AT STDP2/D ROM 
22 0&422 1&5000 MOV 3, I IPUT AC3 IN ACI 
23 0&423 075201 MFSP 3 
24 0&424 166414 SUij# 3,I,SZR ,SP SHO, = AC3 
25 E~ROR ,STACK POINTER NOT ~C3 AFTER SAVE 
26 0&425 0&3077 HALT 
27 
28 
29 006425 EU33=.-1 ,ERR' (8)- USED FOR ERROR OICTIONARY 
30 01>42& 074201 MFFP 3 IGET FRAME POINTER 
31 0&427 1&&414 SU~. 3il,SIR IFP SHO=AC3 
32 ERROR ,FP NOT=AC3 
33 0&430 0&3077 HALT 
34 
35 
3& UO&430 EI334=.-1 ,ERR' (8)- USED FOR ERROR DICTIONARY 
37 0&431 030115 LOA 2,K405 ,GET 405 INTO AC2 
38 0&432 14&404 SUB 2,!,SZR ,CH~CK ACI FOR ~ROPER VALUE OF SP 
39 ERROR ,ACI NUT = ORIG. SP + 5 •••• ERROR HALT 
40 0&433 0&3017 HALT 
41 
42 
43 00&433 EI335=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 
44 0&434 021000 LOA 0,0,2 IOIRECTLY GET SAVED AC3 & CRY 
45 06435 1011 03 MOVL O,O,SNC lIS CRY A 1 
4& ERROR ISAVE INSTR DIDN'T SAVE THE CRY 
47 0&43& 0&3017 HALT 
48 
49 
50 00643& Eln&=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 
51 .CHECK NOT SAV~CARRY, NOT WRITE AT STDP2/D RO" 
52 0&437 101220 MOV,ZR 0,0 ,R~~OSITION CUNTENTS 
53 06440 024103 LOA I,K3 ,AND DROP CARRY BIT 
S4 0&441 10&404 SUB O,!,SZR ,ISIT=3? 
55 ERROR ,SAVE DIDN'T STOR~ AC3 CORH~CTLY 
5& 0&442 0&3077 HALT 
57 
58 
59 00&442 EI337=.-1 IER~ • (8)- USED FOR ERROR DICTIONARY 
&0 0&443 021317 LOA 0,-1,2 :GET SAVED FP 

-J (~ 



1- /) 

0185 P~CST 
01 06444 002411& 
02 0&445 10&414 
03 
04 0644& 0&3077 
05 
0& 
07 
08 
09 
10 

00&44& 
0&447 021374 
0&450 10 I 004 

II 0&451 063077 
12 
13 
14 
15 
1& 
17 
18 

00&451 
0&452 105400 
0&453 021375 
0&454 lU&414 

19 06455 063077 
20 
21 
22 
23 
24 
25 
26 

0645& 
06451 
0&4&0 

00&455 
02137& 
125400 
10&414 

27 0&4&1 063077 
28 
29 
30 
31 

00&4&1 

LOA I.K400 
SUS.O.I.SZR 
ERROR 
HALT 

EIHO=.-I 
LOA 0.-4.2 
MOV a.O.SZR 
EwROR 
HALT 

EI341=.-1 
INC 0.1 
LOA 0.-3.2 
SUS#O.I.SZR 
ERROR 
HALT 

EI342=.-1 
LOA 0.-2.2 
INC 1.1 
SUS*O.I.SZR 
ERROR 
HALT 

EI343=.-1 

;FP=400 ? 
rSAVE DIDN'T STORE FP CORRECTLY 

rERn # (8)- USED FOR ERROR DICTIONARY 
,GET SAVED ACO 
;SHD ~E = 0 
rACO NOT = 0 

rERR * (8)- USED FOR ERROR DICTIONARY 

rGET SAVED ACI 
rACI=1? 
IACI NOT SAVED CORRECTLY 

rERR # (8)- USED FOR ERROR OICTIONARY 
rGET SAVED AC2 

rAC2 NOT 2 

,ERR. (8)- USED FOR ERROR DICTIONARY 

1 

lU18& PRCST 
01 U&462 03442U 
02 064&3 031111& 
03 U64&4 U71001 
04 0&465 070001 
05 0&4&& 101020 
06 0&4&7 030101 
07 001170 024110 
U8 00411 020113 
09 ObO 7r. 0&02401 
10 ,)'>013 1020·40 
II 00"7<4 105000 
12 0'><175 111000 
\3 Ob47& 115000 
14 0&477 0&2601 
IS 
1& 06500 0&3077 
17 
18 
19 
20 

00&500 

21 0650 I 0&3077 
22 

00&501 

kT.OII 

23 
24 
25 
2& 
27 
28 

0&502 00&503 RTTTAI 
06503 0541&3 
0&504 17~002 

29 0&505 0&3077 
30 
31 
32 
33 

00&505 

34 06506 034101 
35 0&507 156414 
3& 
37 06510 063077 
38 
39 
40 
41 
42 
43 

00&510 
0 .. 511 034110 
0&512 13&414 

44 0&513 0&3077 
45 
4& 
47 
48 
49 
SO 

006513 
06514 034113 
06515 11&414 

51 0&516 U63077 
52 
53 
54 
55 
56 
57 
58 

0&517 
06~20 
0&521 

00&51& 
024116 
071201 
132404 

59 06522 0&3011 
60 

LOA 3.RTTTA 
LOA 2.K400 
MTSP 2 
MTFP 2 
MOVZ 0.0 
LVA 2.KI 
LOA I.KIO 
LOA U.KIOO 
SAVE 
ADCO U.O 
MOV 0.1 
,,,,ov 0.2 
MOV 0.3 
RTRN 
ERROR-
HALT 

EI344=.-! 
ERROR 
HALT 

EI345=.-! 
.+1 
STA 3.TSTLC 
MOV 3d.SZC 
ERROR 
HALT 

E!34&=.-1 

LOA 3.K! 
SUB. 2d.SZR 
ER~OR 
HALT 

EI347=.-1 
LOA 3.Kl0 
SUS. 1.3.SIR 
ERROR 
HALT 

EU50=.-1 
LOA 3.KIOO 
SUB# 0.3.SZR 
ERROR 
HALT 

EI351=.-1 
LOA I.K400 
MFSP 2 
SUB 1.2.SIR 
ERROR 
HALT 

rPUT RETUkN AOURESS IN AC3 
r400 
: INIT SP 
IINIT FP 
:SET CARRY TO 
; I~IT AC2 
rINIl ACI 
; 1,,1 TACO 
;SAvt INSTkUCTION •••••••• 
;SET CARRY TO I.ACO TO -I 

SET AL~ AC'S TO -I 
RETURN INSTUEH N ••••••••• 
ERROR HA~T.SHDN·T GET HERE 

) 

IERR • (8)- USED FOR ERROR DICTIONARY 
IIF R1N INSTR. WORKED 

;ERR • (8)- .USEO FOR ERROR DICTIONARY 
IRTN ADDR POINTER 
,SA~E AC3 
;CHEC~ CARRY FOR 0 
rRETURN INSTR CHANGED CARRY OF 0 

:ERR • (8)- USED FOR ERROR DICTIONARY 
1CHECK NOT RETURNCARRY AT STDP2/D ROM 
,KI=1 
IAe2 =11 
,AC2 NOT CORRECT AFTER RETURN 

:ERR # (8)- USED FOR ERROR DICTIONARY 

;ACI = 10? 
rACI NOT = 10 AFTER RETURN 

:ERR # (8)- USED FOR ERROR DICTIONARY 

,ACO = 100? 
;ACO NOT=IOO AFTER RETURN 

;ERR • (8)- USED FOR ERROR DICTIONARY 

GET SP 
CHECK SP FOR 400 
SP NOT =400 



0187 PRCST 
01 
02 00&522 EI352=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
03 06523 070201 .,FFP ~ 

04 0&524 132414 SUB. 1,2,SZR rFP = 4001 
0.5 ERROR ,FP NOT = 400 AFTER RETUHN 
0& 0&52~ 0&3077 ~ALT 

07 
08 
09 00&525 EI353=.-1 IERR • (8)- USED fOR ERROR DICTIONARY 
·10 0&5i!& 0241&3 LOA I,TSTLC ,GET SAVED AC3=FP 
II 0&527 132404 SUB 1,2,SlR rCHECK SAVED fP 
12 ERROR ,SAVED FP NOT = CURRENT fP 
13 0&530 0&3077 ~ALT 

14 
15 
1& 00&530 E 1354=.-1 rEHR • (8)- USED fOR ERRO~ DICTIONARY 

o 

.10188 P~CST 
01 
02 
03 
04 
05 
0& 
07 
08 
09 
10 
II 
12 
13 
14 
15 

0&531 
0&532 
0&533 
0&534 
0&535 
0&53& 
0&537 
0&540 
0&541 
0&542 

020405 
040003 
02411& 
020102 
10&405 
00&545 
131000 
071001 
0&0177 
0&2401 

1& 0&543 0&3077 
17 
18 
19 
20 

001>543 

21 0&544 0&3077 
22 
23 
i!4 
25 
26 
27 

00&544 

,STACK OVERfLOW TESTS - SAVE INSTRUCTIO~ 

STOVlr LOA 0,.+5 
STA 0,3 
LOA I,K400 
LOA O,K2 
SUd O,I,SNR 
STOV2 
MOV 1,2 
"TSP 2 
INTEN 
SAV. 
ERROR 
HALT 

EI355=.-1 
ERROH 
HALT 

EI35&=.-1 

IGET RETURN ADDHESS 
rPLACE IT IN LOC 3 

rfORM ADDR Of 37&,ALW_S SKIP NEXT 

rPUT ACI IN AC2 
rPUT AODR Of 37& IN SP 
,ENABLE INTERRUPTS 
,FORCE OVER FLOW/INTERRUPT 
,IF INT. WORKS SHON'T GET HERE 

rERR • (8)- USED FOR ERROR DICTIONARY 
rIN CASE SAVE SKIPS 

,ERR. (8)- USED FOR ERROR DICTIONARY 

rTRY DI~ABLE INT./THEN ENABLE 

28 
2'1 
30 
31 
32 
33 
34 
35 

0&545 
0&54& 
06547 
0&550 
0;'551 
0&552 
0&553 

071001 STUV2: MUP 2 rPUT 37& IN SP AGAIN 
rGET ILLEG_L RETURN AD DR 
,PLACE IN LaC 3 

3& 0&554 
37 
38 
39 
40 
41 
42 
43 
44 

0&555 
0&556 
0&557 
0&560 

45 0&5&1 
4& 
47 
48 
49 
50 
51 
52 

0&5&2 
06563 
06564 

53 0&5&5 
54 
55 
5& 

02040~ 
040003 
0&0271 
0&2401 
000403 
006554 

0&3077 

00&554 
02040& 
040003 
0&0177 
101000 

0&3077 

006561 
000402 
00&5&4 
0&3577 

063077 

00&5&5 
57 
58 
59 
&0 

065&& 102400 
Ob5&7 0&2077 
O&57U 0&0177 

(~ 

LOA 0,.+5 
STA 0,3 
INTDS 
SAVE 
JMP .+3 
.+1 
ERROR 
~ALT 

EI357=.-1 
LOA 0,.+& 
SlA 0,3 
INTfN 
MOV 0,0 
ERROR 
HALT 

EI3&U=.-1 
JMP .+2 
.+1 
SKPilZ CPU 
ERROR 
HALT 

EI361=.-1 
IHE-ENAbLE TTY INTR. 

SUB 0,0 
MSKO 0 
INTEN 

:DISARLE INT. 
,FORCE OVERFLOW/INT. DISABLED 
IJMP OVER H_LT 
:POINT TO RETURN ADDRESS 
,ILLEGAL RETURN ADDRESS •• ~ALT 

rERR • (8)- USED FOR ERROR DICTION_RY 
,GET GOOD RETURN ADDRESS 
IPLACE RETURN ADRESS IN LaC 3 
IENABLE INTERRUPTS 

rSHDN'T GET HERE IF INT. OCCURREO 

IERR * (8)- USED FOR ERROR DICTIONARY 

rPOI~T TO RETURN ADDRESS 
lION SET? 
rION NOT RESET AFTER OVFLO 

rERR * (8)- USED FOR ERROR OICTIONARY 

() 



) 

0189 PRCST 
01 
02 

020403 
040003 
000403 

,SETUP l~~EGA~ STACK OVERF~OW ADDRESS FOR REST OF TEST 
~DA O.I~OVF 
SrA 0.3 ,SET ~OC 3 TO I~~EGA~ HA~T 
JMP .+3 

03 0&571 
04 0&57i! 
OS 06573 
06 06574 
07 

00&575 I~OVFI .+1 

08 06575 
,09 
10 

0&3077 

II 006575 
Ii! 

ERRUR 'I~~EGA~ OVERF~OW -STACK 
HALT 

EI3!>i!=.-1 IERR • (8)- USED FOR ERROR DICTIONARY 

~) 

10190 PRCST 
01 
02 
03 
04 
05 
06 
07 
08 

) 

'·~D~· - ~OAD ~YTE 

ITHE 8-~IT BYTE AUDRESSED BY THE BYTE PUINTER CONTAINED IN 
lACS IS P~ACEO IN BITS 8-15 OF ACD. BITS 0-7 OF ACO ARE 
ISET TO O. THE CONTENTS OF ACS REMAIN UNCHANGEO 



10191 PRCST 
01 
02 Ob57b 020001-CIOI: 
03 
04 ObS77 Ob0401 
05 ObbOO 100015 
Ob 
07 00601 063077 
08 
OQ 
'10 
II 
12 
13 
14 
IS 
Ib 
17 

0010601 

18 Obb02 024002-CI02: 
IQ 00603 102400 
20 
21 06604 060501 
22 06605 100015 
23 
24 ObbOo 063077 
25 
26 
27 
28 
2Q 
30 
31 
32 
33 

0061006 

34 
35 
36 
37 
38 

0&607 024001-CI031 
Ob610 020003-
06611 111000 

39 06&12 060501 
40 06613 112415 
41 
42 06bl4 063077 
43 
44 
45 
4& 
47 
48 
49 

006614 
06615 004402 
Ob610 000010 
Ob&17 175140 

SO 06&20 Ob0701 
51 Obb21 101112 
52 
53 06622 063077 
54 
55 
56 
57 
58 
5Q 
60 

0&b23 
0&024 
06b25 
Ob02b 

006622 
004402 
000010 
175140 
175040 

J 

CI04: 

CI05: 

LOA O.=MI+MI 
L08T 0.0 
DIA 0.01 
COM. O.O.SNR 
ERROR 
HALT 

EI3b3=.-1 

LOA 1.=Ml+MI+1 
SUB 0.0 
LOBT 1.0 
OIAS 0.01 
COM' O.O.SN~ 
ERRO~ 
HALT 

EI3&4=.-1 

LOA 1.=Ml+MI 
LOA 0.=123 
MOV 0.2 
LOBT 1.0 
OIAS 0.01 
SUB. 0.2.SNR 
ERROR 
HALT 

EI365=.-1 
JaR .+2 
10 
MOVOL 3.3 
LOST 3.0 
OIAP 0.01 
MOVL* O.O.SIC 
ERROR 
HALT 

EI366=.-1 
JSR .+2 
10 
MOVOL 3.3 
MOVO 3.3 

:~YTE POINTER TO A WORD 
:OF ALL ONES SHOULD LOAD 

,ZEROS IN UPPER HALF. 
,CHECK RBUF 20 (LOAD A REG) 

:ERR • (8)- USED FOR ERROR DICTIONARY 
:AT MICRO INSTRUCTION LUSY. 
,ALSO ~AKE SURE THAT INPUT 
:ENAB E OF BIT DECODE RO~ 
'(~-15) U117-1 IS HIGH AND 
,PINS 13 AND 14 80TH ARE 
,HIGH OF U117-1 

,C(AC1) = BYTE POINTE~ TO A 
'WORD OF ALL ONES. THE "LOB" 

:SHOULD LOAD ZEROS IN 

,UPPER HALF. CHECK RBUF 20 
:(LOAD A REG) AT MICRO INSTRUCTIO~ 

,ERN * (8)- USED FOR ERROR DICTIONARY 
:LLBY. ALSO CHECK RBUF 0-3. 
:ALSO MAKE SURE THAT INPUT 
,ENAB 0 OF 8IT DECODE ROM 
:(0-7) Ulll-1 IS HIGH AND 
:PINS 13 AND 14 BOTH AR~ 
,HIGH OF Uill-l 

,"LOB" FAILED. C(ACO) WAS 
,NOT CHANGED BY THE "LOB" 
,INSTRUCTION. CHECK THE 

:(BMEM) SWITCH AT MICRO 

,INSTRUCTION MKHO~S. 

:ERR • (8)- USED FOR ERROR DICTIONARY 
,THERE SHOULD NEVER BE A 
:(1) IN THE SIGN ~IT OF C(ACO) 
,AFTER A LOB INST~UCTION. 

:CHECK THE SHIFT FIELD 

,OF MICRO INSTRUCTION LLBY. 

:ERR • (8)- USED FOR ERROR DICTIONARY 
:THERE SHOULD NEVER 8E A 
:(1) IN THE SIGN BIT OF C(ACD) 
'AFTER A LOB INSTRUCTION. 
,CHECK THE SHIFT FIELD 

0192 PRCST 
01 
02 06b27 Ob0701 
03 Ob630 101112 
04 
OS Ob&31 0&3077 
06 
07 
08 006631 

J 

LOBT 3.0 
OIAP 0.01 
MOVL' o.O.SZC 
EHROR 
HALT 

EI3&7=.-1 

:OF MICRO INSTRUCTION LLijY. 

:PERHAPS SHIFT WAS (FC) 
,NOT (FA). 

:ERR • (8)- USED FOR ERROR DICTIONARY 

"~ 



-) ) ) 

10193 PRCST 0194 PRCST 
01 01 Ob.70 Ob4401 DIA O+IB.OI 
02 0.632 004402 C113: JSR • +2 LOB FAILED. 02 06071 030005- LOA 0+2&3.=177400&377 :THE LOB. INSTRUCTION. 
03 Oob33 177777 -I CCAC2)= CORRECT 03 06b72 132414 SUB# 0+1&3.0+2&3,SZR 
04 06634 175140 MOVOL 3,3 C(ACO)= LOB RESULT 04 ERROR 
05 LDBT 3,0 :C(AC3)= BYTE POINTER. 05 00073 06.$077 HALT 
06 06035 060701 OIAP 0.01 06 
07 06030 030004- LOA 2,=377 07 
08 00637 142414 SUB# 2,0.SZR :CHEC~ MICRO INSTRUCTIONS OB 006673 EI374=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
09 ERROR :BYTES,LDBB.MKHOBS AND LLBY 09 
'10 06040 003017 HALT 10 C 116: LOBT3 -1.1 
II II 06674 004402 JSR .+2 :TEST LOADING A BYTE 
12 12 06075 177777 -I :FROM MEMORY BITS 8-15. 
13 006640 EI370=.-1 :ERR # (6)- USED FOR ERROR DICTIONARY n Obb7b 16~140 MOVOL 3.1 :C(ACI) POINTS TO THE WORD. 
14 06641 004402 C114: JSR .+2 :LDB SHOULD LOAD TO 14 LDbT 1,\+1&3 :NEXT AC ACTS AS ACO FOR 
15 06642 000377 377 :C(ACO) THE LOWER (BITS B-15) 15 06677 070501 OIAS 1+1&3.01 
I~ 06643 175140 MOVOL 3.3 :BYTE OF LOCATION CI14+1. 10 00700 034004- LOA 1+2&3.=-1&377 :THE LOB INSTRUCTION. 
17 LOBT j,O :SUGGEST THE UPPER BYTE WAS 17 06701 1,6414 SUB# 1+1&3.1+2&3,SlH 
IB 06044 060701 DIAP 0,01 IB ERROR 
19 06645 101005 MOV O,O.SNR :LOADED INSTEAD. CHECK 19 00702 063077 HALT 
20 ERROR :THE (LINK) STATE CHANGE 20 
21 0&640 063071 HALT 21 
22 22 000702 EI375=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
23 23 
24 006046 E1311 =.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 24 C 119: LDBT3 377.1 
25 :AT MICRO INSTRUCTION NKHOBS. 25 00703 004402 JSR .+2 :TEST LOADING A HYTE 
2b ILINK MUST BE EQ. TO I 26 06704 000377 377 :FROM ~EMORY BITS 8-15. 
27 27 00105 105140 MOVOL 3.1 :C(ACI) POINTS TO THE WORD. 
28 C 115: LOBT3 -1.0 28 LOdT 1,\+1&3 :NEXT AC ACTS AS ACO FOR 
29 00641 004402 JSR .+2 :TEST LOADING A BYTE 29 Obl0b 070501 OIAS 1+1&3.01 
30 00050 117777 -I :FROM MEMO~Y BITS 8-15. 30 06707 054004- LOA 1+2&3.=377&377 :THE LOB INSTRuCTION. 
31 06b51 161140 MOVOL 3.0 :C(ACO) POINTS TO THE WORD. 31 Ob710 150414 SUB# 1+1&3.1+2&3,SZR 
32 LDdT 0,0+1&3 :NEXT AC ACTS AS ACD FOR 32 E~ROR 
33 00b52 004401 OIA 0+1&3.01 33 00711 063077 HALT 
34 06653 030004- LOA 0+2&3,=-1&377 :THE LOB INSTRUCTION. 34 
35 00054 132414 SUB# 0+1&3.0+2&3.szr 35 
36 E~ROR 36 00b711 EI376=.-1 :ERR # (B)- USED FOR ERROR DICTIONARY 
37 Ob655 063071 HALT 37 
38 38 C120: LDdT3 177400,1 
39 39 Ob112 004402 JSR .+2 :TEST LOADING A BYTE 
40 000655 EI312=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 40 00713 117400 117400 :FROM MEMORY BITS 8-15. 
41 41 00714 Ib5140 MOVOL 3,1 IC(ACI) POINTS TO THE WORD. 
42 Cl1b: L08T3 377.0 42 LDBT 1.1+1&3 ,NEXT AC ACTS AS ACD FOR 
43 Obb5b 004402 JSR .+2 :TEST LOADING A BYTE 43 06115 070501 OIAS 1+1&3.01 
44 Obb57 000377 377 :FROM MEMORY BITS 8-15. 44 00116 034005- LOA 1+2&3.=177400&377 ITHE LOB INSTRUCTION. 
45 ObooO 161140 MOVOL 3,0 :C(ACO) POINTS TO THE WORD. 45 06717 156414 SUd# 1+1&3.1+2'3,SZR 
4b LOBT 0,0+1&3 :NEXT AC ACTS AS ICD FOR 46 ERROR 
47 Ob061 Ob4401 OIA 0+1&3,01 41 00120 003077 HAll 
48 Ob602 030004- LOA 0+2&3,=377&377 :THE LOB INSTRUCTION. 48 
49 0&b63 132414 SUB# 0+1&3.0+2&3,SZR 49 
50 ERROR 50 000720 EI377=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
51 Ooob4 Ob3017 HALT 51 
52 52 C121: LDBT3 -1.2 
53 53 ObUI .004402 J SR • +2 :TEST LOADING A BYTE 
54 006664 EI373=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 54 Ob722 171177 -I ,FROM MEMORY BITS 8-15. 
5S 55 Ob723 171140 MOVOL 3.2 :C(AC2) POINTS TO THE WORD. 
56 C 117: LDSH 171400.0 56 LO.T 2.2+1&3 INEXT AC ACTS AS ACD FOR 
57 06005 004402 JSR .+2 TEST LOADING A RYTE 57 06124 074601 OIAC 2+1~3.01 

58 Obbob 117400 177400 FROM MEMORY BITS 8-15. 58 06725 020004- LOA 2+2&3.=-1&377 :THE LOB INSTRUCTION. 
59 06607 Ib1l40 MOVOL 3.0 C(ACO) POINTS TO THE WO~D. 59 06726 162414 SUB# 2+1&3.2+2&3.SlR 
60 LOBT 0.0+1&3 NfXT AC ACTS AS ACD FOR bO ERROR 



0195 PRCST 
01 0&727 0&3077 
02 
03 
04 00&727 
OS 
0& C122: 
07 06730 004402 
08 0&731 000377 
09 Ob732 171140 
10 
11 0&733 074601 
12 06734 020004-
13 0&735 162414 
14 
15.0&73& 0&3071 
16 
17 
18 UO&73& 
19 
20 C123: 
21 0&737 004402 
22 0&74Q 177400 
23 0&741 171140 
24 
25 0&742 074&01 
2& 0&743 020005-
27 06744 1&2414 
28 
29 0&145 0&3077 
30 
31 
32 00&745 
33 
34 C124: 
35 0&74& 004402 
3& 0&747 177777 
37 06750 175140 
38 
39 0&751 0&0701 
40 0&752 024004-
41 0&753 10&414 
42 
43 0&754 0&3077 
44 
45 
4& 00&754 
47 
48 C)251 
49 0&755 004402 
50 0&75& 000377 
51 0&757 175140 
52 
53 0&7&0 0&0701 
54 0&7&1 024004-
55 0&7&2 10&414 
5& 
57 0&7&3 0&3077 
58 
59 
&0 0067&3 

,~ 

HALT 

EI400=.-1 'ER~ _ (8)- USED FOR ER~OR DICTIONARY 

LUST3 377,2 
JSH .+2 :TEST LOADING A BYTE 
377 :FROM MEMORY BITS 8-15. 
MOVOL 3,2 ,C(AC2) POINTS TO THE WORD. 
LOBT 2,2+1&3 ,NEXT AC ACTS AS ACO FOR 
DIAC 2+1&3,01 
LOA 2+2&3,=377&377 ,THE LDij INSTRUCTION. 
SUB. 2+1&3,2+2&3,SZR 
ERROR 
HALT 

EI401=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 

LOST3 177400,2 
JSR .+2 ,TEST LOADING A BYTE 
177400 ,FROM MEMOHY BITS 8-15. 
MOVOL 3,2 ,C(AC2) POINTS TO THE WORD. 
LOBT 2,2+1&3 ,NEXT AC ACTS AS ACO FOR 
OIAC ~+I&3,UI 
LOA c+2&3,=177400&377 ,THE LOB INSTRUCTION. 
SuB. 2+1&3,2+2&3,SZR 
ERROR 
HALT 

U402=.-1 ,ERR. (8)- USED FOR ERROR OICTIONARV 

LObT3 -1,3 
JSR .+2 :TEST LOADING A BVTE 
-I ,FROM MEMORV BITS 8-15. 
MOVOL 3,3 ,C(AC3) POINTS TO THE WORD. 
LOBT 303+1&3 'NEXT AC ACTS AS ACO FOR 
DIAP 3+1&3,01 
LOA 3+2&3,=-1&377 ,THE LOB INSTRUCTION. 
SUB. 3+1&3,3+2&3,SZR 
ERROR 
HALT 

EI403=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 

L08T3 377,3 
JSR .+2 ,TEST LOADING A BYTE 
377 :FROM MEMO~V BITS 8-15. 
MOVOL 3,3 :C(AC3) POINTS TO THE WORD. 
LOBT 3,3+1&3 ,NEXT AC ACTS AS ACO FOR 
OIAP 3+1&3,01 
LDA 3+2&3,=377&377 ,THE LOB INSTRUCTION. 
SUS. 3+1&3,3+2&3,SZR 
ERROR 
HALT 

EI404:.-1 ,ERR. (8)- USED FOR ERROR DICTIONARV 

019& PRCST 
01 . 
02 CI2&: 
03 0&1&4 004402 
04 0&7&5 177400 
05 0&7b& 175140 
0& 
07 0&7&7 0&0701 
08 0&770 024005-
09 0&771 10&414 
10 
11 0&772 0&3077 
12 
13 
14 00&772 

,~ 

LD~T3 177400,3 
JSR .+2 
1774QO 
MOVOL 3,3 
LOST 3,3+1&3 
UIAP 3+1&3,Ul 
LOA 3+2&3,=1774QO&377 
sua* 3+1&3,3+2&3,SZR 
ER~OR 
HALT 

ITEST LU~OING • aVTE 
:FROM MEMORV 8ITS 8-15. 
IC(AC!) POINTS TO THE WORD. 
,NEXT AC ACTS AS ACO FOR 

:THE LOB INSTRUCTION. 

EI405=.-1 :ERR # (8)- USED FOR ERROR OICTIONARY 

.~ 



) -) -) 

10191 PReST 019d PRCST 
01 01 07040 177177 -1 :FROM MEMORY BITS 0-7. 

02 C1311 ~DBT4 -1,0 02 07041 1&5120 MOVl~ 3,1 
03 0&77 3 004402 JSR .+2 ,TEST ~OAUING A MYTE 03 LOBT 1,1 iC(AC1) = LOB RESULT. 
04 0&774 177777 -I ,FROM M~MORY BITS 0-7. 04 07042 0&4501 OIAS 1,01 
05 0&715 1&1120 MOVZL 3,0 05 0/043 03000b- LOA 1+1&3,=-1 :NEXT AC = CORRECT 

0& LDBT 0,0 :C(ACO) = LOB RESULT. 0& 07044 151300 MOVS 1+1&3,1+1&3 :SWAP BYTE. 
07 Ob77& 0&0401 OIA 0,01 07 07045 054027 STA 1+2&3,27 ,SAVE WORKING REGISTER. 
08 0&717 02400&- LOA 0+1&3,=-1 ,NEXT AC = CORRECT 08 0704& 034155 LOA 1+2&3,K377 :LOAD MASK BIT. 
09 0700U 125300 MOVS 0+1&3,0+1&3 ,SWAP BYTE. 09 07047 173400 AND 1+2&3,1+1&3 ,SET ~EFT BYTE TO O. 
10 07001 050027 STA 0+2&3,27 ,SAVE WORKING REGISTER. 10 0705U 034027 LOA 1+2&3,27 :RESTORE REGISTER. 
11 07002 030155 LOA 0+2&3.K377 ,LOAO MASK BIT. 11 07051 132414 SU~# 1.1+1&3,SZR 
12 07003 147400 ANO 0+2&3,0+1&3 :SET LEFT BYTE TO O. 12 ERROR 
13 07004 030027 LOA 0+2&3,27 'RESTORE REGISTER. 13 07052 0&3077 HALT 
14 07005 10&414 SUB# 0,0+1&3,SZR 14 

15 ERROR 15 
1& 070U& 0&3077 HALT 1& 007052 EI41l=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 

17 17 
18 18 C135: LOBT4 371,1 
19 00700& EI40&=.-1 ,ERR # (8)- uSED FOR ERRO~ DICTIONAQY 19 07053 004402 JSR .+2 ,TEST LOADING A BYTE 

20 20 07054 000377 377 ,FROM MEMORY BITS 0-7. 

21 e132: LDBT4 377,0 21 .07055 1b5120 MOVZL 3,1 
22 07007 004402 JSR .+2 ,TEST LOADING A BYTE 22 LDST 101 ,C(AC1) = LOB RESULT. 
23 07010 000377 371 ,FROM MEMORY BITS 0-7. 23 0705& 0&4501 DIAS 1,01 
24 07011 1b1120 MOVZL 3,0 24 07057 030004- LOA 1+1&3,=377 ,NEXT AC = CORRECT 

25 LDBT 0,0 IC(ACO) = LOB RESULT. 25 070bO 151300 MOVS 1+1&3,1+1&3 ,SWAP ~YTE. 

2& 07012 0&0401 DIA 0,01 2& 070&1 054027 STA 1+2&3,27 ,SAVE WORKING REGISTER. 
27 07013 0~4004- LOA 0+1&3,=377 ,NEXT AC = COR~ECT 27 070&2 034155 LOA 1+2&3,K377 ,LOAD MASK BIT • 
28 07014 125300 MOVS 0+1&3,0+1&3 ISWAP BYTE. 28 070&3 173400 AND 1+2&3,1+1&3 ,SET LEFT BYTE TO O. 
29 07015 050027 STA 0+2&3,27 :SAVE WORKING REGISTER. 29 070b4 034027 LOA 1+2&3,27 :RESTORE REGISTER. 
30 0701& 030155 LOA 0+2&3,K377 ,LOAD MASK BU. 30 070&5 132414 SUB# 1,1+1&3,SZR 
. 31 07017 147400 AND 0.2&3,0+1&3 ,SET LEFT BYTE TO O • 31 ERROR 
32 07020 030027 LOA 0+2&3,27 :RESTORE REGISTER. 32 070bb 063077 HALT 
33 07021 10&414 SUU 0,0+1&3,SZR 33 
34 ERROR 34 
35 07022 063077 HALT 35 0070&& EI412=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 

3b 3b 
37 37 CUb: LDBT4 177400') 
38 007022 H407=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 38 07067 004402 JSR .+2 :TEST LOADING A BYTE 

39 39 0707U 177400 177 400 :FROM MEMORY BITS 0-7. 

40 Cln: LUSH 177400,0 40 07071 165120 MOVZL 3,1 
41 070i!3 004402 JSR • +2 :TESl LOADING A 8YTE 41 LOBT 1,) ,C(AC1) = LOB RESULT. 

42 07024 177400 177 400 IFROM MEMORY BITS 0-7. 42 07072 064501 DIAS 1,01 
43 07025 1&1120 MOVZL 3,0 43 07073 030007- LOA 1+1&3,=177400 ,NEXT AC = CORRECT 

44 LOBT 0,0 ,C(ACO) = LOB RESULT. 44 07074 151300 ~OVS 1+1&3.1+1&3 :SWAP BYTE. 

'IS 0702b 060401 OIA 0,01 45 07075 054027 SlA 1+2$3,27 ,SAVE WORKING REGISTER. 

4& 07027 024007- LOA 0+1&3,=177400 ,NEXT At = CORRECT 4& 0707& 034155 LOA 1+2&3,K377 ,LOAD MASK BIT. 

47 07030 125300 MOVS 0+1&3,0+1&3 :SWAP BYTE. 47 07077 173400 AND 1+2&3,1+1&3 ,SET LEFT BYTE TO O. 
48 07031 050027 STA 0+2&J,27 ,SAVE WORKING REGISTER. 48 07100 Oj4027 LOA 1+2&3,27 :RESTORE REGISTER. 

49 07032 030155 LOA O+2&3,K377 ,LOAD MASK BIT. 49 07101 132414 SU8# 1,1+1&3,SZR 
50 07033 147400 AND 0+2&3,0+1&3 :SET LEFT BYTE TO O. 50 ERROR 
51 07034 030027 LOA 0+2&3,27 :RESTORE REGISTER. 51 071U2 0&3077 HALT 
52 07035 10&414 SUB. 0,0+1&3. SZR 52 
53 ERROR 53 
54 0703& 0&3077 HALT 54 007102 EI413=.-1 ,ERR. (8)- USED FOR ERkOR OICTIONARY 

55 55 
5b 5& C1371 LOBT4 -1,2 
57 007036 EI410=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 57 07103 004402 JSi< .+2 ,TEST LOAUING A BYTE 

58 58 07104 177777 -1 :FROM MEMORY BITS 0-7. 

59 e134: LOBT4 -1,1 59 07105 171120 MOVZL 3,2 
&0 07037 004402 JSR .+2 ,TEST LOADING A BYTE &0 LOBT 2,2 ;C(AC2) = LOB RESULT. 



0199 PRCST 
01 0710b 070&01 
02 07107 03400&-
03 07110 175300 
04 01111 040027 
05 07112 020155 
0& 07113 117400 
07 07114 020027 
08 07115 15&414 
09 
'10 0711& 0&J077 
11 
12 
13 
14 
IS 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 

00711& 

07117 004402 
07120 000377 
07121 171120 

07122 
07123 
07124 
07125 
0712& 
07127 
07130 
07131 

070&01 
034004-
175300 
040027 
020155 
117400 
020027 
15&414 

29 07132 0&3077 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4& 
47 

007132 

07133 004402 
07134 177400 
07135 1711ii!0 

0713& 
07137 
07140 
07141 
07142 
07143 
07144 
07145 

070&01 
034007-
175300 
040027 
020155 
117400 
020027 
15&414 

48 0114& 0&3077 
49 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
59 
&0 

00714& 

07147 004402 
07150 177777 
07151 175120 

07152 074701 
07153 02000&-
07154 101300 

'J 

CI3S: 

C139: 

C140: 

OIAC 2,01 
LOA 2+1&3,=-1 
MOVS ~+1&3,2+1&3 
STA 2+2&3,27 
LOA i/+2&3,K377 
AND 2+2&3,2+1&3 ,SET 
LOA 2+2&3,i/7 
SU6# 2,i/+1&3,SZR 
ERROR 
~ALT 

,NEXT AC = CORRECT 
,SWAP BYTE. 
,SAVE wORKING R~GISTER. 
'LOAD MASK BIT. 

LEFT BYTE TO O. 
'RESTORE REGISTER. 

EI414=.-1 

LDBT4 377,i/ 

,ERR # [8)- USED FOR ERROR DICTIONARY 

JSR .+i/ 
377 
MOVZL 3,~ 
LDBT 2,2 
DIAC 2,01 
LOA 2+1&3,=377 
MOVS 2+1&3,2+1&3 
STA 2+2&3,27 
LOA i/+2&3,K377 
AND ii!+2&3,i/+1&3 ,S~T 

LOA i/+i/&3,27 
SUB_ 2,2+1&3,SZR 
ERROR 
~ALT 

,TEST LOADING A 8YTE 
'FROM MEMORY BITS 0-7. 

,C[ACi/) = LOB RESULT. 

,NEXT AC = CORWECT 
,SWAP BYTE. 
:SAVE WORKING REGISTER. 
:LOAO MASK BIT. 

LEFT BYTE TO O. 
,RESTORE REGISTER. 

EI415=.-1 ,ERR. [8)- USED FOR E~ROR DICTIONARY 

LD8T4 177400,2 
JSR .+2 
177400 
MOVZL 3,~ 
LOST 2,2 
UIAC 2,01 
LOA 2+1&3,=177400 
MOVS 2+1&3,2+1&3 
STA 2+2&3,27 
LOA 2+2&3,K377 
ANO 2+2~3,2+1&3 ,SET 
LOA ii!+2&3,27 
SUS# 2,2+1&3, SZR 
ERROR 
HALT 

ITEST LOADING A BYTE 
,FROM MEMORY dITS 0-7. 

,C(AC.) = LOB RESULT. 

,NEXT AC = CORRECT 
,SWAP BYTE. 
,SAVE WORKING REGISTER. 
,LOAD MASK BIT. 

LEFT BYTE TO O. 
,RESTORE REGISTER. 

EI41&=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 

LOBT4 -1,3 
JSR .+2 ITEST LOADING A 8YTE 
-I ,FROM MEMORY BITS 0-7. 
MOVZL 3,3 
LOBT 3,3 ,C(AC3) = LOB RESULT. 
OIAP 3,01 
LOA 3+1&3,=-1 ,NEXT AC = CORRECT 
MQVS 3+1&3,3+1&3 ,SWAP BYTE. 

0200 PRCST 
01 07155 044027 
Oil 0715& 024155 
03 07157 1~3400 
04 071&0 024027 
05 071&1 1&2414 
0& 
01 071&i! 0&3077 
08 
09 
10 
II 
12 
13 
14 
IS 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 

0071&i/ 

071b3 004402 
071b4 000377 
071b5 175120 

071&& 
071&1 
07170 
07171 
07172 
07113 
07174 
07175 

074701 
02U004-
101300 
044027 
024155 
123400 
024021 
1&2414 

2& 0711& 0&3077 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
31 
38 
39 
40 
41 
42 
43 
44 

00717& 

07177 004402 
01200 177400 
07201 175120 

07202 
07203 
01i/04 
07205 
01i/0& 
01207 
07210 
07211 

014701 
020007-
101300 
044027 
024155 
123400 
024027 
1&i/414 

45 07212 0&3077 
4& 
41 
48 
4'1 

-J 

007212 

CI411 

CI4i/: 

STA j+2&3,27 
LOA 3+2&3,K317 
ANO 3+2~3,3+1&3 ,SET 
LOA 3+2do3,i/l 
SUS. 3,3+1&3,SZR 
ERROR 
HALT 

,SAVE wORKING REGISTER. 
,LOAD MASK BIT. 

LEFT BYTE TO O. 
,RESTORE WEGISTER. 

EI417=.-1 ,ERR # (8l- USED FOR ERROR OICTIONA~Y 

LDST4 377,1 
JSR • +2 
317 
MOVZL 3.3 
LOST ].3 
DlAP 3,01 
LOA 3+ 1&3, =377 
MOVS 3+1&3,3+1&3 
SH 3+2&3,27 
LOA ]+2&3,K377 
AND 3+2&3,3+1&3 ,SET 
LOA 3+2&3,27 
SUB# 3,3+1&3,SZR 
ERWOR 
HALT 

,TEST LOADING A eYTE 
,FROM MEMORY BITS 0-1. 

,C(AC3) = LOB RESULT. 

:NEXT AC = CORRECT 
,SWAP BYTE. 
,SAVE WORKING WEGISTER. 
,LOAD MASK BIT. 

LEFT BYTE TO O. 
,RESTORE REGISTER. 

EI420=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 

LOST4 117400,3 
JSR .+2 
17HOO 
MOVZL 3,3 
LDBT ],3 
OIAP 3,01 
LOA 3+1&3,=177400 
~OVS 3+(&3,3+1&3 
STA 3+2&3,27 
LOA 3+2&3,K317 
AND 3+2&3,3+1&3 ,SET 
LOA 3+2&3,21 
sua. 3,3+1&3,SZR 
ERROR 
HALT 

,TEST LOADING A BYTE 
,FROM MEMORY BITS 0-7. 

,C(Ae3) = LOB RESULT. 

,NEXT AC = CORRECT 
,SI'fAP BYTE. 
,SAVE WORKING REGISTER. 
,LOAD MASK BIT. 

LEFT BYTE TO o. 
,RESTORE REGISTER. 

EI421=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 

~ 
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10201 PRCST lO~02 PRC S T 

01 01 

02 02 

03 : CHECKING OUT "STd" INSTRUCTION 03 07245 102000 C152: AOC 0,0 :"STB" SHOULD STO~E ZEROS, 

04 04 07240 040402 STA 0, .+2 :FROM ACO, INTO MEMORY 

05 05 072"7 004402 JSR .+2 :BITS 8-15. HOWEVER, IT 

06 06 07250 177777 -1 :ACTUALlY STORED THEM IN 

07 07 07251 175140 MOVOl 3,3 :MEMORY BITS 0-7. CHECK 

08 08 07252 102400 SUb 0,0 ITHE TRUE/FALSE STATE 

09 07213 004402 Clu3: JSR .+2 :STB CHANGED THE C(CA~RY). 09 STST 3,0 :CHANGE AT MICRO INSTRUCTION 

'10 07214 000000 0 :CHECK RBUF 21-22 AT 10 07253 062301 OOBP 0.01 

II 07215 175120 MOVZl 3,3 :MICRO INSTRUCTIONS STB. II 07254 02477Q LDA 1,."4 :STB. 

12 STBT 3,0 :LEFTS AND JARVEY 12 07255 030004- LOA 2,=377 :CHECK LINK ETC. 

13 0721b 062301 DOBP 0,01 13 07256 132415 SU8# 1,2,SNR :C(ACI)= WORO IN MEMORY. 

14 07217 101002 MOV o,o,SZC 14 ERROR :C(AC3)= BYTE POINTER. 

IS ERROR IS 07257 003077 HALT 

1& 07220 063077 HALT 16 

17 17 

18 18 007257 EI420=.-1 ,ERR # (8)- USED FOR ERRO~ DICTIONARY 

19 007220 EI422=.-1 :ERR # (8)- USEO FOR ERROR OICTIONARY 19 

20 20 072bO 102000 C153: ADC 0,0 :"STB" SHOULD STORE ZEROS. 

21 07221 004402 C144: JSR .+2 :SEE PREVIOUS TEST. 21 07261 040402 STA 0,.+2 :FROM ACO, INTO MEMORY 

22 07222 000000 0 22 07262 004402 JSR .+2 :BITS 0-7. HOWEVER, IT 

23 07223 175120 MUVll 3,3 23 07263 177777 -I :ACTUALLY STORED THEM IN 

24 07224 175040 MOVO 3,3 24 07264 175120 MOVZL 3,3 :MEMORY BITS 8-15. CHECK 

25 STST 3,0 25 07265 102400 SUB 0,0 :THE TRUE/FALSE STATE 

26 07225 062301 OOBP 0,01 26 STBT 3,0 :CHANGE AT MICRD INST~UcTION 

27 07226 101003 MOV O,O,SNC 27 072b6 062301 DO~P 0,01 

28 ERROR 28 07267 024774 LOA 1 •• -4 :STB. CHECK LINK ETC. 

29 07227 063077 HALT 29 07270 030007- lDA 2,=177400 :C(ACI)= WORD FROM MEMORY 

30 30 07271 1~6~15 SU8~ 2 r1, SNR :C(AC3)= BYTE POINTER. 

31 31 ERROR 

32 007227 EI423=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 32 07272 063077 HALT 

33 33 
34 07230 004402 CI4S: JSR .+2 :STS CHANGED THE CONTENTS 34 

35 07231 000000 0 :OF CARRY. CHECK 35 007272 EI427=.-1 :ERR ~ (8)- USED FOR ERROR DICTIONARY 

36 07232 1751~0 MOVOL 3,3 :RBUF 21-22 AT MICRO 36 

37 STBT 3,0 :INSTRUCTIONS RIGHTB AND JMGO.D 37 07273 020010-C154' LOA 0,=123456 liSTS" SHOULD STORE ZEROS 

38 07233 062301 DOSP 0,01 38 07274 040402 STA 0,.+2 :IN MEMORY BITS 0-7. 

39 07234 101002 MOV o,o,SZC 39 07275 004402 JSR .+2 ,C(MEMORY) HOWEVER WAS 

40 ERROR 40 07276 000000 0 :NOT CHANGED. CHECK 

41 07235 063077 HALT 41 07277 175120 MOVZL 3,3 :MICRO INSTRUCTIONS LEFTS 

42 42 07300 152400 SUB 2,2 : AND JARVE Y. 

43 43 STBT 3,2 

44 007235 EI424=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 44 07301 072301 DOBP 2,01 

45 45 07302 024774 LOA 1'0.4 :PERHAPS BYTE IS STORED 

46 07236 004402 CI4b' JSR .+2 :SEE PREVIOUS TEST. 46 07303 122415 SUB# 1,0.SNR :IN ANOTHER LOCATION 

47 07237 000000 0 47 ERROR 

48 07240 175140 MOVOl 3,3 48 07304 063077 HALT 

49 07241 175040 MOVO 3,3 49 

50 STST 3.0 50 

51 07242 0&2301 DOBP 0,01 51 007304 EI43U=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 

S2 07243 101003 MOV O,O,SNC 
53 ERROR 
5~ 07244 0&3077 HALT 
55 
56 
57 007244 EI425=.-1 :ERR ~ (8)- USED FOR ERROR DICTIONARY 



10203 P~CST 
01 
02 
03 
04 
05 
06 
07 
08 
0'1 
'10 
II 
12 
n 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 

07305 
0730& 
01307 
01310 

102404 
000100 
024177 
03077& 

01311 073301 
07312 132414 
01313 000412 

07314 077201 
01315 132414 
0731& 000401 

07317 073101 
07320 132414 
07321 000404 

44 07322 Q77001 
45 07323 132415 
4& 
47 
48 
49 
50 07324 0021&5 

o 

THIS MODULE IS TO TEST IF THE MUL&OIV OPTION EXISTS. 
THE TECHNIYUE USED TO IMPLEMENT THE TEST IS TO MULTIPLY 
UR OIVIDE AN ARBITRARY CONSTANT BY ITSELF AND CHECK THE 
RESULT. IF THE RESULT EQUALS TO THE CONSTANT THE OPTION 

·15 ~OT INSTALLED IN THE MACHINE. 
IF THE MULTIPLICATION & UIVISION OPTION IS NOT INSTALLED 
IN THE MACHINE, THE TESTS ON THE MUL. MULS. DIV, AND DIVS 
INSTRUCTIONS WILL BE SKIPPED. 

SET UP CONSTANT TO' ACCUMULATORS. 

CONS: 
SU~ 

IUO 
LOA 
LOA 

O.O.SZR 

I,CONS 
a,CONS 

,CLEAN ACCO. 
,CONSTANT USED IN TEST. 
,ACCI: CONS. 
,ACC2= CONS. 

TEsT IF MUL INSTRUCTION EXISTS. 

MUL 
SUB. 
JMP 

l,a,SZR 
C500 

,ACCI c> CONS IF MUL EXISTS. 
,SKIP TO NEXT TEST IF NO MUL. 
,IF MUL EXISTS GO TEST IT. 

TEST IF MULS INSTRUCTION EXISTS. 

MULS 
SUB# 
JMP 

l,a.SIR 
C500 

,ACCI c> CONS IF MULS EXISTS. 
,SKIP TO NEXT TEST IF NO MULS. 
,IF MULS EXISTS GO TEST IT. 

TEST IF DIV INSTRUCTION EXISTS. 

DIV 
SUB# 
JMP 

l,a,SZR 
C500 

,ACCI c> CONS IF OIV EXISTS. 
,SKIP TO NEXT TEST IF NO DIV. 
,IF OIV EXISTS GO TEST IT. 

TEST IF OIVS INSTRUCTION EXISTS. 

OIVS 
SU8# l,a,SNR 

,ACCI c> CONS IF DIVS E~ISTS. 
,SKIP TO TEST IF OIVS EXISTS. 

SKIP TEST ON MULTIPLICATION & DIVISION IF OPTION IS NOT 
INSTALLED. 

JMP iNTEST 

10204 
01 
02 
03 
04 
05 
0& 
07 
08 
09 
10 

{~ 

PRCST 

,"MUL" - UNSIGNED MULTIPLY 

,THE 1& BIT UNSIGNED NUMBER IN ACI IS MULTIPLIED BY THE 
,lb-bIT UNSIGNED NUMBER IN AC2 TO YIELD A 32-BIT UNSIGNED 
'INT~RMEOIATE RESULT. THE I&-BIT UNSIGNED NUMBER IN ACO 
,IS ADDED TO THIS INTERMEDIATE RESULT TO GIVE THE 
,FINAL KESULT. THE FINAL RESULT IS A 32 ~IT UNSIGNED NUMBER 
,AND OCCUPIES ACO AND ACI. THE AC2 REMAIN UNCHANGEn. 

(~ 
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10205 PRCST 0206 P~CST 

01 01 07357 105140 MOVOL Orl 
02 02 07360 073301 MUL ,ACO(15~ MUST BE 0, CHECK THE 
03 : 03 073bl 101232 MOVZR# O.O,SZC :OUTPUT CRYO OF THE ALU 
04 ,CHECKING INSTRUCTION "MUL" - UNSIGNED MULTIPLY 04 ERRO~ 

05 : 05 OB6e! 063071 HALT 
0& 06 
07 07 
08 08 007362 EI435=.-1 ,ERR • (81- USED FOR ER~OR DICTIONARY 
.0'1 
10 C59U: MULl 1,2,0 

0'1 
10 C505: MUU 1,2,0 

11 07325 126440 SUeD Irl IFOR ACI =0, AC2 =0 II 07363 102440 sueo 0,0 IFOR ACI =177777, AC2 =1 
12 0732& 131000 MOV 1,2 :AND ACO =1777771 12 07364 104000 COM Orl ,AND ACO =1: 
13 07327 120000 COM 1,0 13 073&5 111140 MOVOL 0,2 I 
14 07330 073301 MUL :ACO IS 177777, CHECK MICRO INST~UCTION 14 0736b 141000 MOV 2,0 , 
15 07331 100015 COM. O,O,SNR ,MINA. ALSO CHECK INPUT ALUI5 15 07367 073301 MUL ,AC1 BITS 0-14 MUST BE ZERO 
16 ERROR :OF THE LINK MUX 16 07370 125224 MOVZR lr1,SZR :CHECK MICRO INSTRUCTION ~INC 
17 07332 063077 HALT 17 E~ROR 

18 18 07371 063077 HALT 
19 19 
20 007332 EI431=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 20 
21 21 007371 EI436=.-1 IERR • (81- USED FOR ERROR DICTIONARY 
22 C5QI: MULl 1,2,0 22 
23 07333 126440 SUBO 1.1 :FOR ACI =0, AC2 =0 
24 07334 131000 MOV .1,2 ,ANO ACO =177777: 
25 07335 120000 COM 1,0 : 
26 07336 073301 MUL :ACO IS 0 AND AC1 IS 0, CHECK MICRO 
27 07337 125015 MOV. 1 r1 ,SN~ :INSTRUCTION MINB. ALSO CHECK INPUT 
28 ERROR 'LINK OF SHIFT MUx 2 
2'1 07340 063077 HALT 
30 
31 
32 007340 EI432=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
33 
34 C5021 MUL2 1,2,0 
35 07341 102440 SUBO '0,0 :FOR AC1 =1, AC2=177777 
3& 07342 11 0000 COM 0,2 :AND ACO =0, 
37 07343 105140 MOVUL Orl : 
l8 07344 073301 MUL ,ACO SHOULD 8E 0 
H 07345 101014 MOV. O,O,SZR :CHECK MICRO INSTRUCTION MINC 
40 ERROR 
41 07346 0&3077 HALT 
42 
43 
44 007346 EI433=.-1 ,ERR. (8)- USED FOR ERROR OICTIONARY 
45 
46 C503: MUL2 1,2,0 
47 07347 102440 SUBO 0,0 :FOR AC1 =1, AC2=177777 
48 07350 110000 COM 0,2 :AND ACO =0: 
49 07351 105140 MOVOL 0,1 : 
50 07352 073301 MUL IAC1 SHOULD 8E 177777 
51 073?3 124014 COM. 1,I,SZR :CHECK MIC~O INSTRUCTIO~ MINC 
52 ERROR 
53 07354 0&3077 HALT 
54 
55 
5& 007354 EI434=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 
57 
56 C504: MUL2 1,2,0 
59 07355 102440 SUBO 0,0 IFOR ACI =1, AC2=177777 
60 07356 110000 COM 0,2 :AND ACO =0: 



10207 PRCST 
01 
02 C5Ub: MUL3 1,2,0 
03 07372 102440 sueo 0,0 
04 07373 10400U COM 0,\ 
05 07374 111140 MOVOL 0,2 
Ob 07375 141000 MOV 2,0 
07 0737& 073301 MUL 
08 07377 125212 MQVR. I,\,SZC 
0'1 E~ROR 

'10 074000&3077 HALT 
II 
12 
13 007400 EI437=.-1 
14 
15 CS07: MUL3 2,\,0 
16 0740 I 102440 SUBO 0,0 
17 07402 110000 COM 0,2 
\8 07403 105140 MOVOL 0,1 
1'1 07404 121000 MOV 1,0 
20 07405 073301 MUL 
21 0740& 101233 MOVZR# O,O,SNC 
22 ERROR 
23 07407 063077 HALT 
24 
25 
2& 007407 EI440=.-1 
27 
28 C5U81 MUL2 2d,0 
2'1 07410 102440 SUBO 0,0 
30 07411 104UOO COM Od 
31 07412 111140 MOVOL 0,2 
32 07413 073301 MUL 
33 07414 151224 MOVZR 2,2,SZR 
34 07415 000402 JMP .+2 
35 07416 151013 MOV# 2,2,SNC 
3& ERROR 
37 07417 063077 HALT 
38 
39 
40 001417 EI441=.-1 
41 
42 07420 020403 C50~: LOA 0,.+3 
43 01421 105000 MOV 0,\ 
44 07422 130001 COM 1,2,SKP 
45 07423 125252 125252 
4& 07424 073301 MUL 
41 07425 034404 LOA ],.+4 
48 07426 11&414 SUB# 0,3,aZR 
49 07427 000404 JMP .+4 
50 07430 114001 COM 3,3,SKP 
51 07431 034343 34343 
52 07432 13&414 SUB. 1,3,SZR 
53 ERROR 
54 07433 0&3071 IIAL.T 
55 
5& 
51 001433 EI442=.-1 
58 
5'1 

o 

:FOR ACI =177777, AC2 =1 
'AND ACO =1: 

:ACI(15) MUST BE 0, CHECK 
,MICRO INSTRUCTION MULZ 

,ERR # (8)- USED FOR ERROR DICTIONARY 

:FOR AC2 =177777, ACI =1 
lAND ACO =11 , , 
,ACO(15) MUST BE I, CHECK 
,THE OUTPUT CRYO OF 
!THE ALU 

,ERR # (8)- USED FOR ERRO~ OICTIONARY 

IFOR AC2 =1, ACI=177777 
lAND ACO =0, 
: 
,CONTENTS OF AC2 CHANGED 
IAC2 SHOULD BE 1, 
IACO SHOULO 8E 0 
IACI SHOULD BE 177777 

,ERR # (8)- USED FOR ERROR DICTIONARY 

IFDR (125252X52525)+125252 

:ACO SHOULD 8E 34343 AND 
IACI SHOULD BE 143434 

:CHECK MICRO INSTRUCTION 
IMII'4C 
:HERE IF ACO NOT CORRECT 

:ACI IS NOT CORRECT, HALT 

:ERR • (8)- USED FOR ERROR DICTIOI'4ARY 

10208 
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PRCST 

,"MULS" - SIGNED MULTIPLY 

:TIIE Ib BIT C'S COMPLEMENT NUMB~R IN ACI IS MULTIPLIED 6Y 
'Ib-BIT 2'5 COMPLEMENT ~UM8ER IN AC2 TO YIELD A 32 RIT 
:SIGNED 2'5 COMPLEMENT INTERMEDIATE RESULT. THE 16-BIT 
,SIGNED 2'5 COMPLEMENT NUMBER IN ACO IS ADDEO TO THIS 
,INTEHMEDIATE RESULT TO GIVE THE FINAL RESULT IN Aeo AND ACI. 
,THE FINAL RESULT IS A 32-~IT SIGNED 2'S COMPLEMENT 
,NUMBER. AC2 IS UNCHAN~ED. 

() 
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10209 PRCST 
01 
02 
03 I 
04 ;CHECKI~G INSTRUCTION "MULS" - SIGNED ~ULTIPLY 
05 
0& 
07 
08 
09 

'10 C5.!01 MUL4 1,2,0 
II 07434 126440 SUBO Itl :FOR ACI =0, AC2 =0 
12 01435 131000 MOV 1,2 :AND ACO =0 
13 07436 121000 MOV 1,0 I 
14 07437 017201 MULS :ACO BITS 1-15 NOT ZERO 
15 07440 101124 MOVZL O,O,SZR ICHECK MICRO INSTRUCTION 
16 ERROR ,STEPA 
1707441 063077 HALT 
18 
19 
20 007441 EI443=.-1 :ERR • (8)- USED FOH ERROR DICTIONARY 
21 
22 C5111 MUL4 1,2,0 
23 07442 126440 SUBO 1, I ,FOR ACI =0, AC2 =0 
24 07443 131000 MOV 1,2 IAI'ID ACO =0 
25 074.44 121000 MOV 1,0 I 
26 01445 017201 MULS ISIGN BIT ACO(O) IS NOT 0 
21 0744& 101102 MOVL O,O,SZC ,CH.ECK OUTPUT SCRY OF OR 
28 ERROR IGATE U156-1 
29 01447 063017 HALT 
30 
31 
32 001447 EI444=.-1 IERR (8)- USED FOR ERROR DICTIUNARY 
33 
34 C5121 MUL4 1,2,0 
35 07450 126440 SUBO Itl IFOR ACI =0, AC2 =0 

.3& 07451 131000 MOV 1,2 ,AND ACO =0 
37 07452 121000 MOV 1,0 , 
38 07453 017201 MULS ,ACI SHOULD BE 0, 
39 01454 125004 MOV 1,I,SZR ;CHECK MICRO INSTRUCTION 
40 ERROR ISHIFTB 
41 07455 0&3077 HALT 
42 
43 
44 007455 EI445=.-1 ,ERR. (8)- USED FOR ERHOR DICTIONARY 
45 
46 C513. MUL5 1,2,0 
41 07456 12&440 SUBO 1,1 " 

48 07457 13100U MOV 1,2 , 
49 014&0 120000 COM 1,0 IFOR ACI =0,AC2 =0 
50 lAND ACO =111111, 
51 074&1 017201 MULS :SlGN BIT ACO(O) MUST eE 
52 014102 101103 MOVL O,O,SNC ICHECK OUTPUT SCRY OF OR 
53 ERRDR IGATE UI5&-1 
54 014&3 063077 HALT 
55 
5& 
51 001463 EI446=.-1 ,ERR' (8)- USED FOR ERROR DICTIONARY 
5B 
59 C514: MUL5 1,2,0 
60 01464 12&440 SUBO Itl 

) 

0210 PIlCST 
01 014&5 131000 
02 074&& 120000 
03 
04 074&7 077201 
05 07470 100014 
06 
07 07471 OldOH 
08 
09 
10 007471 
11 

MOV 1,2 
COM 1,0 

MULS 
COM. O,O,SZR 
ERRUR 
HALT 

EI447=.-1 

I 
:FOR ACI =0,AC2 =0 
:ANO ACO =1777771 
:ACO SHOULD BE 177777 
:CHECK MICRO INSTRUCTION 
:STEPA 

-) 

:ERR • (8)- USED FOR ERROR DICTIONARY 



10211 ~RCST 
01 
02 CSI4A: MUL5 1.2.0 
03 07472 12&440 SUSO 1.1 
04 07473 131000 MOV 1.2 
05 07474 120000 COM 1.0 
0& 
07 07475 077201 MULS 
08.07476 11&520 suelL 3.3 
09 07417 136415 SUH# 1.3.SNR 
10 ERROH 
11 07500 063017 HALT 
12 
13 
14 001500 EI450=.-1 
IS 
16 C515' MUL5 1.2.0 
17 07501 126440 suao 1.1 
16 01502 131000 MOV 1.2 
19 07503 120000 COM 1.0 
20 
21 07504 017201 ",ULS 
22 07505 li:l4014 COM. ld.SZR 
23 ERROR 
24 07506 063017 HALT 
25 
26 
27 00750& EI451=.-1 
28 
29 C516: MUL2 2.1.0 
30 07507 102440 SUBO 0.0 
31 07510 104000 COM 0.1 
32 07511 111140 MOVOL 0.2 
33 07512 077201 MULS 
34 07513 100014 COM# O.O.SIR 
35 07514 000402 JMP .+2 
36 07515 124014 COM# 1.1.SZR 
37 E.RROR 
38 0751& 063017 HAL T 
39 
40 
41 00751& EI452=.-1 
42 
43 C517: MUL2 1.2.0 
44 07517 102440 sueo 0.0 
45 07520 110000 COM 0.2 
46 07521 105140 MOVOL 0.1 
47 07522 017201 MULS 
48 07523 100014 CO",. O.O.SIR 
49 07524 101011 MOV. O.O.SKP 
50 07525 124014 COM# 1.1.SIR 
51 ERROR 
52 07526 0&3017 HALT 
53 
54 
55 007526 EI453=.-1 
56 
57 C518: MUL6 1.2.0 
58 07527 152520 sueZL 2.2 
5'1 07530 020402 LOA 0, .+2 
60 07531 104001 COM O.l.SKP 

I,J 

:FOR ACI =0.AC2 =u 
,AND ACO =177777: 
,ACI IS 177776 
,CHECK MICRO INSTRUCTION 
:MULI 

:ERR • (8)- USED FOR ERROR DICTIONARY 

,FOR ACI =O.AC2 =0 
,AND ACO =111177, 
,ACI MUST BE 177777 
,CHECK MICRO INSTRUCTION 
,SHIFTB 

:ERR • (8)- USED FOR ERROR DICTIONARY 

,FOR AC2 =1. ACI=177777 
,A'ID ACO 1:0, , 
,BOTH ACO AND ACI SHOULD 
: SE 177777 
,CHECK MICRO INSTRUCTION 
,STEPC. THEN CHECK MICRO 
,SHIFTD AND STEPO 

,ERR # (8)- USED FOR ERROR DICTIONARY 

:FOR ACI =1. AC2=177777 
,.r.o ACO =0, , 
,SOTH ACO AND ACI 
,SHOULD BE 177777 
,CHECK MICRO INSTRUCTION 
,STEPS 

,ERR. (8)- USED FOR ERROR DICTIONARY 

,FOR ACI =125252. AC2 =1 
,AND ACO =52525, 

0212 PIlCST 
01 07532 052525 
02 07533 071c?01 
03 07534 100014 
04 07535 101001 
05 0753& 124014 
0& 
07 07537 063077 
08 
0'1 
10 001537 
11 

.~ 

5C!5c?5 
MULS 
COM. 
MOV 
COM. 
ERROR 
HALT 

O.O.SZN 
O.O.SKP 
1.1.SZR 

EI454=.-1 

:ACO AND ACI BOTH MUST 
,BE 171777. 
,CHECK MICRO INSTRUCTIONS 
,STEPC AND STEPS 

,ERN. (8)- USED FOR ERROR DICTIONARY 

,J 
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10213 pRCST 0214 PRCST 
01 
02 C51~: MU~& 2,1,0 
03 07540 126520 SU8Z~ 1.1 lFOR AC2 =125252, ACI =1 
04 07541 020402 ~DA 0,.+2 'AND ACO =525251 

01 C52:S: MU~7 2.1,0 
02 07&02 152440 SUBO 2,2 ,FOR AC2 =177777, 
03 01603 150000 COM 2,2 ,ACI =125252 AND 
04 01&04 020402 LOA 0,.+2 :ACO =52525: 

05 07542 110001 COM 0,2,SKP 
0& 07543 052525 52525 
07 07544 077201 MU~S lijOTH ACO AND ACI MUST 
08 07545 100014 COM# O,O,SlR 'BE 177771 
Oq 0754& 101001 MOV O,O,SKP lCHECK MICRO INSTRUCTIONS 
10 07547 124014 COM# 1.I,SlR lSTEPC AND STEPS 

05 01605 104001 COM Orl,SKP 
06 0760f> 052525 52525 
01 01&07 071201 MULS ,ACI MUST BE EQUA~ 

08 07&10 1244aO NEGZ Irl : TO 125253 
09 07011 034775 LOA 3,.-3 ;CHECK MICRO INSTRUCTIONS 
10 07&12 13&414 SU8. Id,SZH ,STEPB AND SHIFTB 

11 ERROR II ERROR 
12 07550 0&3077 HA~T 12 01bl3 063077 HALT 
13 13 
14 
IS 0~7550 EI455=.-1 lERR • (8)- USED FOR ERROR DICTIONARY 

14 
15 007013 EI461=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 

Ib 1(, 
17 C~20: MU~6 0,1,2 
18 07551 12&520 SUdZ~ 1,1 ,FOR ACO =125252, ACI =1 
Iq 07552 030402 ~DA 2,.+2 ,AND AC2 =52525, 
20 07553 140001 COM 2,0,SKP 
21 07554 052525 52525 ' 
22 07555 077201 MU~S ,BOTH ACO ANO ACI MUST 
23 075,5& 100014 CO". O,O,SlR :8E 177717 
24 07557 101001 MOV O,O,SKP ICHECK MICRO INSTRUCTIONS 
25 075&0 124014 COM# I,I,SZR lSTEPC AND STEPB AND 
2& ERROR ,UUTPUT SCRY OF OR GATE 
27 015&1 0&3017 HA~T 

28 
2q 
30 0075&1 EI45&=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
31 lU156-1 
32 
33 C5i!ll MUL7 1,2,0 
34 015&2 126440 SU80 1.1 lFOR ACI =177171, 
35 07563 124000 COM 1,1 lAC2 =125252 AND 
36 075&4 020402 ~DA 0, .+2 IACO =52525, 
37 075&5 110001 COM 0,2,S~P 

38 075&& 052525 52525 
39 075&7 077201 MU~S ISIGN BIT ACO(O) MUST BE 

'40 07570 101102 MOV~ O,O,SlC ,0, CHECK OUTPUT SCRY 
41 ERROR ,OF OR GATE U156-1 
42 07571 063017 HA~T 

43 
44 
45 ()01571 EI457=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
46 
41 C522: MU~7 1,2,0 
48 01572 12&440 SU80 1.1 lFDR ACI =171777, 
49 07573 124000 COM 1,1 ,AC2 =125252 AND 
SO 07574 020402 LOA 0, .+2 IACO =52525: 
51 01575 110001 COM 0,2,SKP 
52 0757& 052525 52525 
53 07577 071201 MULS :ACO MUST 8E 0 
54 07&00 101004 MOV O,O,SZR :CHECK MICRO INSTRUCTION 
55 ERROR : STEPD 
56 07&0 I 0&3077 HALT 
57 
58 
5~ 001&01 EI460=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
60 



10215 PRCST 
01 
02 
03 
04 
05 
0& 
07 
08 
09 

07&14 
07&15 
07&lb 
07&17 
07&20 
07&21 

020403 
105000 
111001 
052525 
077201 
1U1.102 

·10 07&22 0&3077 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 

07&23 
07&24 
07025 
07&2& 
07&27 
07&30 
07631 
07&32 
07&33 

2& 07&34 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 

07635 
07&3& 
07637 
07&40 
07641 
07&42 
07&43 
07644 
07045 

42 0704& 
43 
44 
45 
4& 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5& 
57 

07647 
07650 
07651 
07652 
076S3 
07654 
07&55 
0765& 
07&57 

58 07&&0 
59 
&0 

007&22 

020403 
105000 
111001 
052525 
077201 
034402 
101001 
01&1&1 
11&414 

0&3077 

007&34 

020403 
105000 
111001 
052525 
077201 
034402 
101001 
1&1&16 
136414 

063077 

007&46 

126440 
124000 
020402 
11 000 I 
052525 
077201 
034776 
157000 
174014 

0&3077 

-J 

e524: 

C525: 

C52&: 

C527: 

MUL8 
LOA 
MOV 
MOV 
52525 
MULS 
",OVL 
ER~OR 
HALT 

1,2,0 
0, .+3 
Orl 
O,2,SKP 

O,o,SZC 

EI462=.-1 

MUL8 
LOA 
MOV 
MOV 
52525 
MULS 
LOA 
MOV 
16161 
sua* 
ERRUR 
HALT 

1,2,0 
0, .+3 
Orl 
0,2,SKP 

3,.+2 
O,O,SKP 

0,3,SZR 

EI463=.-1 

MUL8 
LOA 
MOV 
MOV 
52525 
MULS 
LUA 
MOV 
1&1&1& 
SUS. 
ERROR 
HALT 

1,2,0 
0, .+3 
Orl 
0,2,SKP 

],.+2 
O,O,SKP 

1,3,SZR 

EI4&4=.-1 

MUL7 1,2,0 
SUHO Irl 
COM Irl 
LOA 0, .+2 
COM 0,2,SKP 
52525 
MULS 
LOA 3,.-2 
ADO 2,3 
COM. 3,3,SZH 
ERROR 
HALT 

:FOR ACI =52525, 
rAC2 =52525 AND 

IACO =525251 

ITHE SIGN OF RESULT MUST BE 
:+VE, ACOCO) MUST HE 0 
ICHECK OUTPUT SCRY OF U156-1 

:ERR • (8)- USED FOR ERROR DICTIONARY 

IFOR AC I =52525, 
IAC2 =52525 AND 

:ACO =5252.51 

IACO MUST BE EQUAL TO 
11&1&1 
ICHECK MICRO INSTRUCTIONS 
ISTEP8 AND STEPC 

IERR • (8)- USED FOR ERROR DICTIONARY 

:FOR ACI =52525, 
:AC2 =52525 AND 

IACO =525251 

:ACI MUST BE EQUAL TO 
:161&16 
:CHECK MICRO INSTRUCTIONS 
ISHIFTB AND MULZ 

rERR # (8)- USED FOR ERROR DICTION_RY 

IFOR ACI =177777, 
:AC2 =125252 AND 
IACO =52525: 

:AC2 CONTENT CHANGED. 
IACO MUST BE 0 
IACI MUST BE 125253 
lAND AC2 MUST BE 125252 

021& 
01 
02 

-J 

PReST 
007&&0 EI4&5=.-1 :ERR * r8)- USED FOR ERRUR DICTIONARY 

J 
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10217 PRCST 
01 
02 
03 
04 
OS 
0& 
07 
08 
09 

'10 
II 

:'DIV' - UNSIGNED DIVIDE 

:THt 32-~IT UNSIGNED NUMBER CONTAINED IN ACO AND ACI 
:IS DIVIDED BY I&-BIT UNSIGNED NUMBER IN AC2. THE QUOTIENT 
:AND THE REMAINDER ARE 16-BIT UNSIGNED NUMBERS IN ACI 
:AND ACO RESPECTIVELY. FOR NU-OVERFLOW 
:CARRY BIT IS SET TO O. THE AC2 ~EMAINS UNCHANGED. FOR 
:OVERFLOW CONDITION. CARRY dIT IS SET. IF ACO • AC2 
lOR ACO=AC2 • THEN OVERFLOW IS INDICATED BY SETTING CARRY. 

) 

10218 PKCST 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
II 010&1 102440 
12 07&&2 111000 
13 07663 104000 
14 07664 073101 
IS 07&65 101003 
16 
17 07&&& 0&3077 
18 
19 
20 007&&& 
21 
22 
23 07&67 102440 
24 01670 111000 
25 07&71 104000 
2& 07&72 073101 
27 07673 101004 
28 
29 07674 0&3077 
30 
31 
32 007674 
33 
34 
35 07675 102440 
3& 07676 111000 
37 07&77 104000 
38 07700 073101 
39 07701 124004 
40 
41 07702 063077 
42 
43 
44 007702 
45 
46 
47 07703 126440 
48 07704 130000 
4q 07705 141000 
SO 07706 073101 
51 07707 125003 
52 
53 07710 063077 
54 
55 
56 007710 
57 
58 
59 07711 126440 
60 07712 130000 

) 

;CHECKING UNSIGNED OIVIOE INSTRUCTION - 'DIV' 

C528: DIVI 1,2,0 
sueD 0.0 ;FDR ACO =O.ACI =177777 
MOV 0.2 :AND AC2 =0: 
CO., 0.1 , 
DIU ;FOR ACO=AC2=0. OVERFLOW MUST 
MOV O.O.SNC ,OCCUR AND CARRY MUST BE SET. CHECK 
ERROR :OUTPUT 'SET CRY' DF CARRY MUX 
HALT 

EI4&&=.-1 :ERR ~ (8)- USED FOR ERROR DICTIONARY 

CS29: DIVI 1.2.0 
sueD 0.0 ,FOR ACO =O,ACI =177777 
MOV 0.2 rAND AC2 =0: 
COM 001 
DIV ,ACO MUST NOT CHANGE. CHECK 
MOV O.O.SIR ,MICRO INSTRUCTIONS WBERIC 
ERROR ,AND SHO 
HALT 

EI467=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 

C530: OIUI 1,2,0 
sueD 0.0 rFOR ACO -0.AC1 -177777 
MOV 0.2 ,AND AC2 =0: 
COM 001 , 
DIV :ACI MUST NOT CHANGE FOR 
COM 1.1.SZR :OVERFLOW CONDITION 
ERROR 
HALT 

EI470=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 

C531 : OIV2 1.2.0 
sueD 1.1 :FOR ACO =177777.ACI =0 
COM 1.2 lAND AC2 =177777' 
MOV 2.0 , 
DIV :FOR ACO=AC2=177777. OVERFLOW 
MOV 100.SNC :MUST OCCUR. CARRY MUST BE SET 
ER~OR ,CHECK OUTPUT 'SET CRY' OF CARRY MUX 
HALT 

El471=.-1 :ERR * (8)- USED FOR ERROR DICTIONARY 

C532: DIV2 1.2.0 
SUBO 101 ,FOR ACO =177777.ACI =0 
COM 1.2 :AND AC2 =177777: 



0219 PRCST 10220 PRCST 
01 07713 141000 MOV 2,0 , 01 
02 07714 0731Ul DIV :ACO MUST NOT CHANGE, CHEC~ 02 C534: DIV3 1,2,0 
03 0771~ 100004 COM O,O,SZR ,MICRO INSTRUCTIONS WBERIC 03 07725 126440 SUBD 1.1 :FOR Aci =177777,AC1 =0 04 ERROR :AND BHO 04 0772& 120000 COM 1,0 ,AND AC2 =17777&: 05 07716 063077 HALT OS 07727 111120 MOVZL 0,2 : 06 06 07730 073101 OIV ,FOR ACO~AC2, OVERFLOW MUST OCCUR 07 07 07731 101003 MOV O,O,SNC ,CARRY MUST BE SET, CHECK OUTPUT 08 - 007716 EI412=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 08 ERROR :'SET CRY' OF CARRY MUX 09 09 07732 0&3077 HALT 
'10 CS33: DIV2 1.2,0 10 
11 07717 126440 SUBO 1.1 'FOR ACO =177777,ACI =0 11 
12 07720 130000 COM 1,2 ,AND AC2 =177777, 12 007732 EI474=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 13 07121 141000 MOV 2,0 , 13 
14 07722 073101 UIV ,AC1 MUST NOT CHANGE FOR 14 C535: DIV3 1,2,0 
1~ 07723 125004 MOV 1.1,SZR ,OVERFLOW CONOITION 15 07133 126440 SUBO 1.1 IFOR ACO =177777,ACI =0 1& ERROR 1& 07734 120000 COM 1.0 ,AND ACa =1777761 17 07724 063077 HALT 17 07735 111120 MOVZL 0,2 , 
16 18 0713& 073101 DIV IAC1 MUST NOT CHANGE FOR 19 19 07737 12~004 MOV 1rl,SZR IOVERFLO~ CONDITION 20 007724 EI473=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 20 ERROR 
21 21 07140 063077 HALT 

22 
23 
24 007740 EI475=.-1 IERR • (8)- USED FOR ERROR DICTIONARY 
25 
2& C531>: DIV3 1,2,0 
27 07741 121>440 SUd a 1.1 :FON ACO =177777,ACI =0 
28 07742 120000 COM 1,0 lAND ACi! =17777&1 
29 07743 111120 MOVZL 0,2 I 
30 07144 073101 UIV IACO MUST NOT CHANGE FOR 
31 07745 100004 COM O,O,SZR IOVERFLOW. CHECK MICRO 
32 ERROw :INSTUCTIONS WBERIC AND BHO 
33 07741> 0&3077 'IALT 
34 
35 
36 007146 EI47&=.-1 IERR • (81- USED FOR ERROR DICTIONARY 
37 
38 C537': DIV4 1.2,0 
]q 07147 102440 SUBO 0,0 :FOR AC'O =0, AC 1 =1 
40 07750 11 0000 COM 0,2 lAND AC2 =1777771 
41 077~1 105140 MOVOL 0.1 
42 07752 073101 DIV IPROPER DIVIDE, CARRY 8IT 
43 07153 101002 MOV o,O.SZC IMUST BE RESET, CHECK 
44 ERROR IDUTPUT 'SET CRY' OF CARRY MUX 
45 07754 063077 HALT 
41> 
47 
48 007154 EI477=.-1 :ERR • (8)- USED FOR ERROR UICTIONARY 
49 
50 C538: UIV4 1,2.0 
51 07755 102440 SU80 0,0 ,FOR ACO =O.ACI =1 
52 07756 110000 COM 0.2 :AND AC2 =177777, 
53 07757 105140 MOVOL orl 
54 077&0 073101 DIV 
55 077&1 17&500 SUSL 3,3 IACO IS EQ.TO 2. 
5& 07762 175120 MOVZL 3,3 ,CHECK MICRO INSTRUCTION BHO 
57 077&3 111>415 SUB. 0,3,5NR 
58 EijROR 
59 077b4 063077 HALT 
60 

" 

8 () 8 



) ) ) 

0221 PRCST 10222 PRCST 
01 01 
02 0077&4 EI500=.-1 :ERR _ (8)- USED fOR ERROR DICTIONARY 02 C54UI DIV4 1,2,0 
03 03 07774 102440 SUBO U,O IFOR ACO =O,ACI =1 
04 C5391 DIV4 1,2,0 04 07775 110000 COM O,~ :AND AC2 =1777771 
05 077&5 102440 SUijO 0,0 IFOR ACO =O,ACI =1 OS 0777& 105140 MOVOL 0.1 , 
0& 077&6 110000 COM 0,2 ,AND AC2 =177777' 0& 07777 073101 OIV IACI IS EQUAL TO I, 
07 077&7 105140 MOVOL 0.1 07 100UO 17&500 SU~L 3,3 :CHECK OUTPUTS QBIT SAVE 
08 07770 073101 OIV IACO MUST BE E~UAL TO 1 OB 10001 136415 SUS- 1,3,SNR lAND ALUOSAVE OF DIV MUX 
09 07771 17&500 SUbL 3,3 ICHECK MICRO INSTRUCTION 09 ERROR 

·10 07772 116414 sue_ 0,3,SIR ,IERO AND OUTPUT SET LINK 10 10002 0&3077 HALT 
II ERROR IOF LINK MUX UI09-1 11 
12 0777 3 0&3u77 HALT 12 
13 13 010002 EI502=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 
14 14 
15 007773 EI501=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY IS C5411 DIV4 1,2,0 
1& 1& 10003 102440 SUBO 0,0 IFOR ACO =O,ACI =1 

17 10004 110000 COM 0,2 :AND AC2 =1777771 
18 10005 105140 MOVOL 0.1 I 
19 1000& 073101 DIV IACI MUST BE O,CHECK MICRO 
20 10007 125004 MOV I,I.SIR IINSTRUCTIONS GIINTA AND. 
2"1 ERRO~ IAI!D 
22 10010 063077 HALT 
23 
24 
25 010010 EI503=.-1 IERq # (8)- USED FOR ERROR DICTIONARY 
26 
27 C5421 DIV5 1,2,0 
28 10011 102520 SUBIL 0,0 IFOR ACO =I,ACI =17777& 
29 1001.! 104000 COM 0.1 lAND AC2 =2, 
30 10013 111120 MOVIL 0,2 : 
31 10014 073101 DIV IFOR PROPER DIVIDE CARRY BIT 
32 10015 101002 MOV O,O,SIC IMUST BE CLEARED. CHECK 
33 ERROR :OUTPUT 'SET CRY' OF CARRY MUX 
34 1001& 0&3077 HALT 
35 
36 
37 01001& EI504=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 
38 
39 C5431 DIVS 1,2,0 
40 10017 102520 SUBIL 0,0 :FOR ACO =I,ACI =177776 
41 10020 104000 COM 0.1 lAND AC2 =2: 
42 10021 111120 MOVZL 0,2 1 
43 10022 073101 DIV ,ACO MUST BE 0, CHECK MICRO 
44 10023 101004 MOV O,O,SZR IINSTRUCTIONS 'ONE' AND ~HEW 
45 ERROR 
41> 10024 0103077 HALT 
47 
48 
49 010024 EI505=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 
50 
51 CS441 DIV5 1,2,0 
52 100eS 102520 SUSIL 0,0 ,FOR ACO =I,ACI =177776 
53 10026 104000 COM 0.1 lAND AC2 =21 
54 10021 111120 MOVZL 0,2 1 
55 10030 073101 DIV IACI MUST BE 177777, CHECK 
5& 10031 124004 COM ItI,SZR :DUTPUTS QBIT SAVE AND 
57 ERROR ,ALUOSAVE OF DIV MUXI CHECK 
58 10032 063077 HALT 
59 
60 



0223 PRCST 
10224 PRCST 01 010032 EIsOb=.-1 :ERR # (8)- USED FOR ERRUR DICTIONARY 01 oa :MICRO INSTRUCTIONS GZINTA 02 C54&: OIVb 1,2,0 03 :AND ARD 03 10043 102440 SUBU 0,0 :FDR ACO =O,ACI =177777 04 
04 10044 104000 COM Or! :AND AC2 =125252: 05 C5451 DIVb 1,2,0 
05 10045 030402 LOA 2, .+2 Ob 10033 102440 SUBO 0,0 ,FOR ACO =O,ACI =177777 0& 10046 101001 MOV O,O.SKP 07 10034 104000 COM Or! ,AND AC2 =125252, 07 10047 125252 125252 08 10035 030402 LOA 2,.+2 , 
08 10050 073101 DIV :ACI MUST BE I, CHECK 09 10036 101001 MOV O,O,SKP , 
09 10051 17&500 SU~L 3.3 ,MICRO INSTRUCTION GZINTA '10 10037 12sa52 125252 
10 10052 13b414 sua# 1,3,SZ;I :AND OUTPUTS GBIT SAVE AND II 10040 073101 DIV :FOR PROPER DIVIDE, CARRY BIT II ER~OR :ALUOSAVE OF DIV MUX 1210041 101002 MOV o,O,SZC ,MUST BE CLEARED. CHECK 12 10053 063077 HALT 13 ERROR : OUTPUl 'SET CRY' OF CARRY MUX 13 14 10042 063077 HALT 
14 15 
15 010053 EI510=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 16 

,ERR. (8)- USED FOR ERROR DICTIONARY 16 17 010042 EI507=.-1 
17 C547: DIV6 1,2,0 18 
18 10054 102440 SUBO 0,0 ,FOR ACO =O,ACI =177777 19 10055 104000 COM Or! ,AND AC2 =125252, 20 10056 030402 LOA 2,.+2 , 
21 10057 101001 MOV O,O,SKP , 
22 100&0 125252 125252 
23 100bi 073101 DIV ,ACO MUST BE EQUAL TO 24 10062 034776 LOA 3,.-2 ,52525. CHECK MICRO 25 100&3 1 HOOO COM 3,3 ,INSTRUCTIONS ONE AND ZERO 26 100b4 11&414 SUS. O.3,SZ~ ,THEN CHECK MICRO 27 ERROR 'WHEW 28 100&5 063077 HALT 
29 
30 
31 0100&5 
32 

EI511=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
33 C5481 DIV7 1,2,0 
34 100bb 102220 ADCZR 0,0 ,FOR ACO=77777 AND ACI=125252 35 10067 152020 ADCZ 2,2 rAND AC2=177777, 3b 10070 024402 LOA 1,.+2 
37 10011 101001 MDV O,O,SKP 
38 10072 125252 125252 : 39 10073 073101 DIV :FOR PROPER DIVIDE, 40 10074 101002 MOV O,O,SZC ,CARRY MUST BE CLEARED, CHECK 41 ERROR ,OUTPUT 'SET CRY' OF CARRY MUX 42 10075 Ob3077 HALT 
43 
44 
45 010075 EI512=.-1 ,ERR. (8l- USED FOR ERROR DICTIONARY 4& 
47 C549: DIV7 1.2.0 
48 IOU76 102220 ADCZR 0.0 rFOR ACO=77777 AND ACI=125252 49 10077 152020 ADCZ. 2,a :AND AC2=177777, 50 10100 024402 LOA 1,.+2 
51 10101 101001 MOV O,O,SKP 
52 10102 125252 125252 , 
53 10103 073101 DIV ,ACI MUST BE 100000, CHEC~ 54 10104 17&&00 SUBR 3,3 ,MICRO INSTRUCTION GZINTA 55 10105 136414 SUB. 1,3,SZR ,AND OUTPUTS OBIT SAVE AND 56 ERROR ,ALUOSAVE OF DIV MUX 57 101 Ob 063071 HALT 
58 
59 
&0 01010& EI513=.-1 :ERR • (8l- USED FOR ERROR DICTIONARY 

J (J J 



) 

0225 PReST 
01 
02 C~50: 01 V1 1,2,0 
03 10107 102220 ADCZR 0,0 
04 10110 1~2020 AOCZ 2,2 
05 10111 024402 LOA 1 •• +2 
00 10112 101001 MDV O,O,S~P 

07 10113 125252 125252 
08 10114 073101 OIV 
09 10115 03477& LOA 3,.-2 
io 1011& 175120 MOVZL 3,3 
11 10117 175220 IIIOVZR ],] 

12 10120 11&414 SU8~ 0,3,SZR 
13 ERROR 
14 10121 0&3077 HALT 
15 
11> 
17 010121 EI514=.~1 

18 

:FOR ACO=71777 AND AC1=125252 
,AND AC2=177777: 

,ACO MUST BE EQUAL TO 
,25252. CHECK MICRO 
:INSTRUCTIONS ONE AND 
,ZERO. THEN CHECK MICRO 
,WHE~ 

,ERR _ (81- USED FOR ERROR DICTION~RY 

) 

1022& PRCST 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 

,"OIVS" - SIGNED DIVIDE 

,THE 32~BIT SIGNED 2'S CDMPLEMENT NUMBER'IN ACO AND ACI IS 
,DIVIOEU BY 1&-BIT SIGNED 2'S COMPLEMENT NUMBER IN AC2. 
,THE QUUTI~NT AND THE HEMAINDER ARE THE 1&-6IT SIGNED 
12'S CUMPLEMENT NUMBERS IN ACI AND ACO RESPECTIVELY. THE 
:SIGNS OF THE QUOTIENT AND THE REMAINDER ARE DETERMINED 
:8Y THE RULES OF THE ALGEBRA. THE CARRY BIT IS SET TO 
,0, IF THERE IS NO OVERFLO~. AC2 REMAINS UNCHANGED. 
,IF THE MAGNITUDE OF QUOTIENT CANNOT FIT IN AC1, THEN 
:OVERFLUW IS INDICATED BY SETTING CARRY. 

) 



10227 PRCST 
01 
02 
03 , 
04 ,CHECKING SIGNED DIVIDE INSTRUCTION - "DIVS" 
OS , 
06 
07 
08 
09 
"10 
II C551: DIV8 1.2.0 
12 MUL3 1.2.0 
13 10122 102440 SU~O 0.0 :FOR ACI =177777. AC2 =1 
14 10123 104000 COM 0,\ ,AND ACO =1: 
15 10124 111140 MOVOL 0.2 , 
16 10125 141000 MOV 2.0 "' 17 10126 017001 OIVS ,OVERFLOW MUST OCCUR FOR 
18 101.17 101003 MOV O.O.SNC :ACO=AC2. CHECK OUTPUT 
19 ERROR :'SET CRY' OF CARRY MUX 
20 10130 063077 HALT 
21 
22 
23 010130 EI515=.-1 ,ERR # (81- USED FOR ERROR DICTIONARY 
24 
25 C552: DIV5 1,2,0 
26 10131 102520 SUBZL 0,0 ,FOR ACO =I,ACI =177776 
27 10132 104000 COM 0,\ :ANO AC2 =2, 
28 10133 111120 MOVZL 0.2 : 
2q 10134 017001 OIVS ,OVERFLOW MUST OCCUR, MAGNITUDE 
30 10135 101003 MOV O,O,SNC :OF ACI TOO LARGE, CHECK OUTPUT 
31 E~ROR ,'SET CRY' OF CARRY 'lUX 
32 10136 063077 HALT 
33 
34 
35 010136 EI516=.-1 ,ERR. l81- USED FOR ERROR DICTIONARY 
3& 
37 C553: DIV9 .,. 
38 10137 020404 LOA 0,.+4 ,FOR (ACO,ACIl=.125253 
3q 1014U 024404 LOA 1, .+4 ,AND AC2=+52525: 
40 10141 030404 LOA 2,.+4 , 
41 10142 000404 JMP .+4 
42 10143 000000 +1252530 
43 125253 
44 10145 052525 +52525 
4510146 017001 OIVS ,FOR PROPER DIVIDE, CARRY 8IT 
46 10147 101002 MOV O,O,SZC ,MUST BE RESET, CHECK OUTPUT 
47 ERROR :'SET CRY' OF CARRY 'lUX 
48 101~0 063077 HALT 
4q 
50 
51 010150 EI517=.-1 ,ERR * (81- USED FOR ERROR DICTIONARY 
52 
53 C554: OIV9 •• + 
54 10151 020404 LOA 0,.+4 ,FOR (ACO,ACI)=+125253 
55 10152 024404 LOA 1,.+4 ,AND AC2=+52525, 
56 10153 030404 LOA 2,.+4 
57 10154 000404 JMP .+4 
58 10155 000000 +1252530 
59 125253 
60 10157 052525 +52525 

J 

0228 PRCST 
01 10160 017001 
02 10161 176520 
03 10162 116414 
04 
05 10 I 63 063077 
06 
07 
08 010163 
09 
10 C555:' 
II 10164 020404 
12 10165 U24404 
13 10166 030404 
14 10167 000404 
15 10170 000000 
16 125253 
17 10172 052525 
18 10173 017001 
Iq 10174 176520 
2Q 10175 117UOO 
21 10176 136414 
22 
23 10177 0&3077 
24 
25 
26 UIOl77 
27 

J 

OIVS 
SUt!ZL 3.3 
SUB~ O,3,SZR 
ERROR 
HALT 

EIS20=.-1 

OIV9 +,+ 
LOA U, .+4 
LOA 1, .+4 
LOA a,.+4 
JMP .+4 
+1252530 

+52525 
OIVS 
SUSZL 3,3 
AOD 3,3 
SUB# 1,3,SZR 
ERROR 
HALT 

EI521=.-1 

:ACO MUST ~E +1, 
,CHECK MICRO INSTRUCTION SMO. 
:GwO(O) "MUST BE I, IF 
,GOOD CHECK OIV IN5TRUCTIO~ 

'E~R * (81- USED FOR ERROR UICTIO~ARY 

,FOR (ACO,~CIl=+125253 
,AND AC2=+5252S: 

:ACI MUST BE +2. 
:CHECK INPUT ~LUO ~NO , 
,OUTPUT SET LINK OF LINK MUX 

:ERR # (81- USED FOR ERROR DICTION4RY 

~ 



10229 
01 
02 

·~ 

." J 

P~CST 

03 10200 020404 
04 10201 024404 
OS 10202 030404 
Ob 10203 000404 
07 10204 177777 
08 052525 
09 1020b 052525 
10 10207 077001 
II 10210 101002 
12 
13 10211 0&3077 
14 
IS 
16 010211 
17 
18 
19 10212 020404 
20 10213 024404 
21 10214 030404 
22 10215 000404 
23 1021& 177777 
24 052'325 
25 10220 052525 
26 10221 077001 
27 10222 17&000 
2B 1022] 1&2414 
29 
30 10224 063077 
31 
32 
33 010224 
34 
35 
3& 10225 020404 
37 10226 024404 
38 10227 030404 
39 10230 000404 
40 1023.1 177777 
41 052525 
42 10233 052525 
43 10234 077001 
44 10235 176520 
45 10236 174000 
4& 10237 136414 
47 
48 10240 0&3077 
49 
50 
51 010240 
52 
53 
54 10241 020404 
55 10242 024404 
56 10243 030404 
57 10244 000404 
58 10245 000000 
59 125253 
60 10247 125253 

C55b: 

C5571 

C55e: 

C559: 

DIV9 -,+ 
LOA 0,.+4 
LOA 1,.+4 
LOA 2 •• +4 
JMP .+4 
-1252530 

+52525 
OIVS 
MOV O,O,SlC 
ERMOR 
HALT 

EI522=.-1 

DIV9 -,+ 
LDA 0,.+4 
LDA 1 •• +4 
LOA a, .+a 
JMP' .+4 
-1252530 

+52525 
DIVS 
ADC 3.3 
SUB. 3,0,SZR 
ERROR 
HALT 

EI523=.-1 

DIV9 -,+ 
LDA O •• +4 
LOA 1, .+4 
LOA 2, .+4 
JMP .+4 
-1252530 

+52525 
OIVS 
SUBZL 3,3 
COM 3.3 
SU8# 1.3,SZR 
ERROR 
HALT 

EI524=.-1 

OIV9 +,-
LOA 0 •• +4 
LOA 1,,+4 
LOA 2. ,+4 
JMP .+4 
+1252530 

-52525 

-) 
.. -li 

0230 PRCST 
01 10250 077001 

,FOR (ACO,ACI)=-125253 
02 10251 101002 
03 

lAND AC2=+525251 04 10252 Ob3077 
05 
06 
07 010252 
08 
09 

IFOR PROPER OIVIOE CARRY BIT 10 10253 020404 
,MUST BE RESET, CHECK OUTPUT II 10254 024404 
IOF. CRY MUX. 12 10255 030404 

13 10256 000404 
14 10257 000000 
IS 125253 

,ERR. (8)- USED FOR ERROR DICTIONARY 16 102bl 125253 
17 102b2 077001 
18 102b3 17&520 

:FOR (ACO.ACI)=-125253 19 102&4 11&414 
,AND AC2=+52525, 20 

21 102b5 063077 
22 
23 
24 010265 
25 

,ACO MUST BE -I 
,CHECK MICRO INSTRUCTION ABSACO 
:AND SNO. GRO(O) MUST 8E 0, IF 
:GOOD, CHECK DIV INSTRUCTION 

IERR # (8)- USED FOR ERROR DICTIONARY 

,FOR (ACO,ACI)=-125253 
,AND AC2=+52525r 

,ACI MUST BE -2, CHECK 
IINPUT ALUO AND OUTPUT SET 
,LINK OF LINK MU. 

IERR # (8)- USED FOR ERROR DICTIONARY 

:FOR (ACO,ACI)=+125253 
,AND AC2=-52525, 

C5&0: 

OIVS 
.,O'V 
ERROR 
HALT 

O.O,SZC 

EI525=.-1 

OIV9 +.-
LOA 0, .+4 
LOA 1,.+4 
LDA 2 •• +4 
JMP .+4 
+1252530 

-52525 
OIVS 
SueZL 3,3 
SUb# 0,3, SZR 
ERROR 
HALT 

EI52b=.-1 

) 

,FDR GOOD DIVIDE. CARRY BIT MUST 
:BE HESeT, CHECK OUTPUT SET CRY 
IOF CARijY MUX 

rERR • (8)- USED FOR ERROR DICTIONARY 

IFOR (ACO,ACIJ=+125253 
,AND AC2=-52525, 

IACO MUST BE +1 
,CHECK MICRO INSTRUCTIONS SMO 
rAND aNO 

IERR # (8)- USED FOR ERROR DICTIONARY 



10231 PRCST 
01 0232 PRCST 

01 052525 02 C501: DIVq +,-
02 10337 125253 -52525 03 10200 020404 ~DA 0, .+4 ;FOR (ACO,ACll=+125253 03 10340 077001 DIVS rFOR PROPE~ DIVIDE, CARRY BIT 04 10207 U24404 ~DA 1, .. +~ rAND AC2=-52525, 04 10541 101002 MOV O,O,SIC :MUST BE RESET. CHECK OUTPUT 05 10270 0304U4 ~OA 2, .+4 
05 t:RROR :SET CRY OF CARRY ~UW 0& 10271 00U404 JMP .+4 0& 10542 0&3077 HA~T v7 10272 000000 +1252530 07 08 125253 
08 Oq 10274 125253 -52525 Oq 010342 EI532=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 10 10275 077001 OIVS rACI MUST BE -2. CHECK INPUT 10 11 1027& 176520 SU8Z~ 3,3 :A~UO AND OUTPUT SET ~I~K' OF II 10343 12&440 CS&5: SUBO 1.1 ;FOR (ACO,ACI)=I,OOOOOO AND 12 10277 174000 COM 3,3 ;~INK MUW AND MICRO SPO 12 10344 121140 MOVO~ 1,0 rAC2=2 13 10300 13&414 SU8# 1,3,SIR r 13 10345 111120 MOVZ~ 0,2 :CHECK MICRO INSTRUCTIONS 14 ERROR 
14 1034& 077001 OIVS :ABSACO AND TwOS 15 10301 0&3077 HA~T 
15 10347 101~13 MOV# O,O,SNC rCARRY SHOU~D BE SET 1& 
1& ERROR 17 
17 10350 0&3077 HA~T 18 0103UI EI527=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 18 Iq 
Iq 20 C5&2: DIVq -,- 20 010350 EI533=.-1 rERR # (8)- USED FOR ERROR DICTIONARY 21 10302 020404 ~OA 0, .+4 :FOR (ACO,AC1)=-125253 21 22 1030.3 024404 ~DA 1, .+4 rAND AC2=-52525; 22 10351 12&440 CSo&: SUBO 1.1 :FOR (ACO,AC1):2,000000 AND 23 10304 030404 ~OA 2, .+4 
23 10352 020415 ~DA 0,N2 ,ACO=2 24 10305 000404 JMP .+4 
24 10353 030415 ~DA 2,N8 rAC2=8 25 1030& 177777 -1252530 25 2& 052525 
2& 103,4 077001 DIVS 27 10310 125'253 -52525 
27 10355 101004 MOV O,O,SIR rACO SHOU~D BE IERO (REMAINDER) 28 10311 077001 DIVS rACO MUST BE -I 28 2q 10312 17&000 ADC 3,3 :CHECK MICRO INSTRUCTIONS 2q ERROR 30 10313 11&414 SU8# 0,3,SZR :ABSACO AND BNO. GRO(O) 30 1035& 0&3077 HA~T 31 ERROR ;MUST BE 0 31 32 10314 0&3077 HA~T 
32 33 
33 01035& EI534=.-1 rERR # (8)- USED FOR ERROR DICTIONARY 34 
34 35 010314 EI530=.-1 ;E~R # (8)- USED FOR ERROR DICTIONARY 35 3& 
3& 37 C503: DIVq -,- 37 38 10315 020404 ~oA 0, .+4 rFOR (ACO,ACI)=-125253 38 39 10310 02.4404 ~OA 1,.+4 :ANO AC2=-52525r 39 10357 12&440 SUBO 1.1 :FOR (ACO,ACI)=2,000000 AND 40 10317 030404 ~DA 2,.+4 40 41 10320 000404 JMP .+4 
41 103&0 020~07 ~DA 0,N2 :ACO=2 42 10321 177777 -1252530 
42 103&1 030407 ~DA 2,N8 ,AC2=8 43 052~25 
43 44 10323 125253 -52525 44 103&2 077001 DIVS 45 10324 071001 oIVS rACI MUST BE +2. CHECK OUTPUT 45 10303 03440& ~oA 3,N40 ;AC3=40000 (QUOTIENT) 4& 10325 17&520 SU8Z~ 3,3 :SET ~INK OF ~INK MU~. A~SO 4& 103&4 13&414 SUB. 1,3,SIR ,ACI SHOU~D BE 40000 (QUOTIENT) 47 1052& 175400 INC 3,3 r 47 48 10327 13&414 SUB# 1,3,SZR ICHECK ~ICRO INSTRUCTION 48 ERROR 4q ERRO~ rABSACI 4q 10305 0&3077 ~ALT 50 10330 0&3077 HA~T 50 51 

52 51 
52 0103&5 E1535=.-1 ;ERR • (8)- USED FOR ERROR DICTIONARY 53 010330 EI531=.-1 :ERR * (8)- USED FOR ERROR DICTIONARY 53 54 
54 55 C504: DIV9 -,- 55 103b& 000404 JMP .+4 5& 10331 020404 ~DA 0,.+4 ,FOR (ACO,ACI)=-125253 5& 57 10332 024404 ~DA 1,.+4 rAND AC2=-52525, 57 58 10333 030404 ~DA 2,.+4 58 10307 OU0002 N2: 2 59 10334 000404 JMP .+4 
5q 10370 000010 N8: 8. &0 10335 177777 -1252530 
&0 10371 040000 N40: 40000 

.~ Q (:) 



-) 

0233 PReST 
01 
02 ,CHECK 
03 10372 0201&4 KC: 
04 10373 101005 
05 10374 00041& 
0& 10375 0141&0 
07 1037& 000201 
08 10377 0201&1 
09 10400 0401&0 
'10 10401 014150 
11 10402 000201 
12 10403 020122 
13 10404 040150 
14 10405 020110 
15 1040& 0401&1 
1& 10407 0401&0 
17 10410 002401 
18 10411 0112&1 
19 

IF TEST IS RUNNING WITH' CAT/KITTEN' 
LOA O,KATSW 
MOV O,O,SNR ,SKP IS CAT/KITTEN RUN 
JMP PRCSS ,NOT CAT/KITTEN RUN 
DSl PKROO 
JMP AlA 
LOA O,PKROI 
STA O,PKROO 
DSZ TESTK 
JMP AlA 
LOA 0,K3.3K 
STA O,TESTK ,SET UP LOOP CONSTANTS 
LOA 0,KI0 
STA O,PKROI 
STA O,PKROO 
JMP 0).+1 
PASSC 

) 'J 

10234 PRCST 
.TITL PRCST 

02 
03 ,PROCESSOR I/O INSTR TESTS 
04 
05 10412 102&20 PRCSS: SUBZR 0,0 
0& 10413 0&0277 INTOS 
07 10414 040001 STA 0,1 ,INTA'S WILL iilO 
08 ,ION SHD=O NO SKIP ON BUSY NON ZERO 
09 10415 0&3477 10.00: SKPBN CPU ,ION=O SHD NOT SKP 
10 1041b 101001 MOV O,O,SKP 
11 ERROR ,IR8 IR9=00 NO SKIP BN 
12 10417 0&3077 HALT 
13 
14 
15 010417 EI53&=.-1 ,ERR. (8)- USED FOR ~RROH DICTIONARY 
1& ,POWeR LOW SHO=O NO SKIP ON DONE NON ZERO 
17 10420 0&3&77 IO.Ul: SKPDN CPU :SHD NOT SKP 
18 10421 101001 MOV O,O,SKP 'DIDN'T IRB IRq=10 
19 ERROR ,SEE PwR LOW=ICSHDN'TI 
20 10422 0&3077 HALT 
21 
22 
23 010422 EI537=.-1 ,ERR • (8)- USED FOR ERROR DICTIONARY 
24 
25 ,SKP~Z TO SKP 10N=0 FIRST 10 SKP TRUE 
2& 10423 0&3577 10.02: SKP8Z CPU IIR8 IR9=01 
27 ERROR ,aUSY=o DID NOT SKP 
28 lU424 0&3077 HALT 
29 
30 
31 010424 EI540=.-1 ,ERR • (8)- USED FOR EwROR DICTIONARY 
32 ,TEST SKPOZ POWE~ LOW SHO=O 
33 10425 0&3777 10.03: SKPDZ CPU 'IR8 IRq=11 
34 ERROR :OONE=O NO SKPCPWR LOW) 
35 1042& 0&3077 HALT 
3& 
37 
38 01042& EI541=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 
]q ,NIO SHO NEITHER SKP NOR ALTER ANY AC'S 
40 10427 102000 10.041 AOC 0,0 
41 10430 105000 MOV O,! :ALL AC'S=-1 
42 10431 131000 MOV 1,2 
43 10432 155000 MOV 2,3 
44 10433 0&0077 NIO CPU ,MAKE SURE IO SKP=O 
45 10434 122001 ADC 1,0,SKP 
4& ERROR ,NIO CPU SKIPPE~ 
47 10435 0&3077 HALT 
48 
49 
SO 010435 EI542=.-1 ,ERR # (8) - USED FOR ER'WOR DICTIONARY 
51 1043& 15&000 ADC 2,3 
52 10437 1&2414 sua. 3,0,SZR 
53 ERROR ,NIO CHANGED AN AC 
54 10440 0&3077 HALT 
55 
5& 
57 010440 EI543=.-1 :ERR • (8)- USED FOR ERROH DICTIONARY 
58 
5q • .,ACRO IOTSI 
&0 :DI"b "2, CPU SHOU~D ONLY A~TER AC"2 



0235 PRCST 
01 
02 
03 
OQ 
05 
06 
07 
08 
09 
10 

,11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

10441 
104·2 
10443 
10444 
10445 
I-OQ46 

020142 
105000 
131000 
155000 
06047'1 
132414 

25 10447 063077 
26 
27 
28 010447 
29 10450 172Q14 
30 
31 10451 063077 
32 
33 
34 010451 
35 10452 116415 
36 -
37 10453 063077 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

10454 
10455 
10456 
10457 
104bO 
104U 

010453 

024142 
121000 
111000 
155000 
064477 
112414 

51 10462 063077 
52 ' 
53 
54 010462 
55 10463 172414 
56 
57 10464 063077 
58 
59 
60 010Q64 

!.~ 

nO."I: 
LOA "c,K5252 
MOV "2,"3 
MOV "3,"4 
MOV ".,"5 
01"& "2,CPU 
SUU "3,"4,SZR 
ERROR 
SUB. "5,"4,SZR 
ERRUR 
sua# "2,"S,SNR 
ERROR 

:ALL AC'S=52525 

,-7 -2 
,AC"3 SHO = AC"4 
,01"& SKPD OR AC"3 NOT = AC"4 

,AC"3,"40R"5 ALTERED 
IDID-AC"2 CHANGE? 
IAC"2 NOT LOAOEO 

IOTSI 05,0,1,2,3,A,REAOS 
'OIA 0, CPU SHOULD ONLY ALTER ACO 

110.05: 
LOA 0,K5252 
MOV 0,1 
MOV 1,2 
MOV 2,3 
OIA O,CPU 
SUS. 1,2,SZR 
ERROR 
HAL T 

EI54Q=.-1 
SU8* 3,2,SZR 
ERROR 
HALT 

EI545=.-1 
SUB. 0,3,SNR 
ERROR 
HAL T 

,ALL AC'S=52525 

IREAOS 0 
IACI SHO = AC2 
,01A SKPD OR ACI NOT AC2 

IERR • (8)- USED FOR ERROR DICTIONARY 

IACI,20R3 ALTERED 

:ERR • (8)- USED FOR ERROR DICTIONARY 
1010 ACO CHANGE? 
IACO NOT LOADED 

EI546=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
lOTS I 06,1,0,2,3,A,READS 

lOlA I, CPU SHOULD ONLY ALTER ACI 
'10.06: 

LOA I,K5252 
MOV 1,0 
MOV 0,2 
MOV 2,3 
DIA I,CPU 
SUB# 0,2,SZR 
ERROR 
HALT 

EI547=.-1 
SUB# 3,2,SZR 
ERROR 
HALT 

EI550=.-1 

IALL AC'S=52525 

:READS I 
rACO SHD = AC2 
lOlA SKPO OR ACO NOT = AC2 

,ERR. (8)- USED FOR ERROR DICTIONARY 

:ACO,20R3 ALTeRED 

:ERR # (8)- USEO FOR ERROR DICTIONARY 

0236 PRCST 
01 IOQ65 136Q15 
02 
03 1041>6 063077 
04 
05 
0& 
07 
08 
09 
10 
II 
12 
13 
14 
IS 
1& 

10467 
10470 
10411 
10472 
10473 
1047Q 

010466 

030142 
155000 
161000 
105000 
070477 
162414 

17 10475 063077 
18 
19 
20 010475 
21 IOQ7& 122414 
22 
23 10477 063077 
24 
25 
26 010477 
27 10500 146415 
28 
29 1050 I 063077 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

10502 
10503 
1050. 
10505 
1050& 
10507 

010501 

0]q142 
161000 
105000 
131000 
074477 
106414 

43 10510 063077 
44 
45 
Q6 010510 
47 10511 146414 
48 
49 10512 063077 
50 
51 
52 010512 
53 10513 172415 
54 
55 10514 063077 
56 
57 
58 
59 
60 

o 

010514 

SU~. 1,3. SNR 
EHROII 
HALT 

1010 ACI CHANGE? 
IACI NOT LOADED' 

EI55I=.-1 :ERN • (8)- USED FOR ERROR DICTIONARY 
IOTSI 07,2,3,0,I,A,READS 

:DIA 2, CPU SHOULD ONLY ALTER AC2 
:10.07: 

LOA 2,K5252 
MOV 2 r3 
MOV 3,0 
MOV 0 t1 
OIA 2,CPU 
SUS. ],O,SZR 
ERROR 
HALT 

EI552=.-1 
SUB. I,O.SZR 
ERROR 
HALT 

EI553=.-1 
SUS. 2 t1, SNR 
ERROR 
HALT 

:ALL AC'S=52525 

IREADS 2 
lAC] SHD = ACO 
:OIA SKPO OR AC3 NOT = ACO 

IERR • (8)- USED FOR ERROR DICTIONARY 

:AC3,00RI ALTERED 

:ERR # (8)- USED FOR ERROR DICTIONARY 
:010 AC2 CHANGE? 
,AC2 NOT LOADED 

E1554~.-1 :ERR * (8)- USED FOR ERROR DICTIONARY 
IDTSI Q8,3,0,1,2,A,RE~DS 

lOlA 3, CPU SHOULD ONLY ALTER AC3 
110.08: 

LOA 3,K5252 
MOV 3,0 
MOV 0,1 
MOV 1,2 
OIA 3,C~U 
SUB. Orl,SZR 
ERROR 
HALT 

EI555=.-1 
SUS. 2r1,SZR 
ERROR 
HALT 

EI55b=.-1 
SUB* 3,2,SNR 
ERROR 
HALT 

: ALL- AC' S=52525 

:REAOS 3 
:~CO SHD = ACI 
lOlA SKPO OR ACO NOT = ACI 

IERR • (8)- USED FOR ERROR DICTIONARY 

IACO,IOR2 ALTERED 

:ERR • (8)- USEO FOR ERROR DICTIONARY 
:010 AC3 CHANGE? 
rAC3 NOT LOADED 

. EI557=.-1 :ERR * (8)- USED FOR ERROR DICTIONARY 
IOTSI 09,0,1,2,3,B,INTA 

:DIB 0, CPU SHOULD ONLY ALTER ACO 

o 



) 

0237 PRCST 
01 
02 
03 
04 
05 
06 
07 
08 

10515 
1051& 
10517 
10520 
10521 
10522 

020142 
105UOO 
131000 
155000 
0&1477 
132414 

09 10523 063077 
'10 
11 
12 010523 
13 10524 17241. 
14 
15 10525 063077 
16 
17 
18 010525 
19 1052& 116415 
20 
21 10527 063077 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

10530 
10531 
10532 
10533 
10534 
10535 

010527 

024142 
121000 
115000 
171 000 
0&5477 
11&414 

35 10536 0&3077 
3& 
37 
38 010536 
39 10537 156414 
40 
41 10540 063077 
42 
43 
44 010540 
45 10541 132415 
46 
47 10542 063077 
48 
49 
50 
51 
52 
53 
54 
55 
56 
5,7 
58 
59 
60 

10543 
10544 
10545 
10546 
10547 
10550 

010542 

030142 
155000 
165000 
121000 
071477 
16&414 

:10.09: 
~DA 0.K525~ 
MOV 0,1 
MOV 1.2 
MOV 2,3 
018 O.CPU 

'SUB. 1,2,SZR 
ERROR 
HA~T 

EI5&0=.-1 
sua. 3,2,SZR 
ERROR 
HAlT 

EI5&1=.-1 
SUB. 0,3,SNR 
ERROR 
HAlT 

:A~~ AC'S=52525 

:INTA 0 
,ACI SHD = AC2 
,DIB SKPD OR ACI NOT AC2 

:ERR • (8)- USED FOR ERROR DICTIONARY 

:ACI,20R3 A~TERED 

ERR. (8)- USED FOR ERROR DICTIONARY 
010 ACO CHANGE? 
ACO NOT ~OAOEO 

EI5&2=.-1 :E~R • (ti)- USED FOR ERROR OICTIONARY 
IOTSI 10,1,0,3,2,B,INTA 

:DIB 1, CPU SHOU~O ON~Y A~TER ACI 
:10.10: 

~DA I,K5252 
MOV 1,0 
MOV 0,3 
MOV 3,2 
018 I,CPU 
SUB. 0,3,SZR 
~RROR 
HA~T 

EI5&3=.-1 
SUB. 2,3,SZR 
ERROR 
HA~T 

EI5&4=.-1 
SUS. 1,2,SNR 
ERROR 
rlA~T 

:A~~ AC'S=52525 

:INTA 1 
:ACO SHD = AC3 
:DI~ SKPD OR ACO NOT = AC] 

,ERR. (8)- USEO FOR ERROR OICTIONARY 

,ACO,30R2 A~TERED 

:ERR • (8)- USEO FOR ERROR DICTIONARY 
:010 ACI CHANGE? 
:ACI NOT ~OADEO 

EI5&5=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 
IOTSI 11,2,3,1,0,B,INTA 

:OIB 2, CPU SHOU~O ON~Y A~TER AC2 
110.11: 

~OA 2,K5252 
MOV 2,3 
MDV 3,1 
MOV 1,0 
OIB 2,CPU 
SUB. 3d,SZR 
ERROR 

'A~~ AC'S=52525 

:INTA 2 
,AC3 SHD = ACI 
:OIS SKPO OR AC3 NOT = ACI 

) 

0238 PRCST 
01 10551 0&3077 
02 
03 
04 010551 
OS 10552 10&414 
06 
07 10553 0&3077 
08 
09 
10 010553 
11 10554 142415 
12 
13 10555 0&3077 
14 ' 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 

1055& 
10557 
10560 
1051>1 
105&2 
1051>3 

01055~ 

034142 
171000 
141000 
105000 
075471 
1.2414 

27 IOSI>4 01>3077 
28 
29 
30 0105&4 
31 105&5 122414 
32 
33 1051>1> 01>3077 
34 
35 
31> 01051>6 
37 105&7 16&415 
38 
39 10570 0&3077 
40 
41 
42 
43 

010570 

HALT 

EI566=.-1 
SUB. 0 d, SZR 
E~ROH 

HAlf 

EI5&7=.-1 
sua. 2,0,SNR 
ERROR 
HALT 

) 

:ERR • (8)- USED FOR ERROR OICTIONARY 

:AC3,10RO A~TEREO 

ERR. (8)- USED FOR ERROR OICTIONARY 
010 AC2 CHANGE? 
AC2 NOT ~OADED 

EI570=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 
10TSI 12,3,2,0,I,B,INTA 

:DI8 3, CPU SHOU~D ON~Y A~TER AC3 
: 10.12' 

~DA 3,K5252 
MOV 3,2 
MOV 2,0 
MOV 0 d 
018 3,CPU 
SUB' 2,0,SZR 
ERROR 
HA~T 

EI571=.-1 
SUSo 1,0,SZR 
~RROR 
HA~T 

EI572=.-1 
SUB. 3,I,SNR 
ERROR 
HA~T 

EI573=.-1 

:A~~ AC'S=52525 

:INTA 3 
:AC2 SHO = A'CO 
:OIB SKPO OR AC2 NOT = ACO 

:ERR * (8)- US£O FOR ERROR OICTIONARY 

:AC2,00RI A~TEREO 

:ERR • (8)- USEO FOR ERROR OICTIONARY 
1010 AC3 CHANGE? 
:AC3 NOT ~OAOEO 

:ERR * (8)- USED FOR ERROR OICTIONARY 



10239 PRCST 
01 
02 
03 
04 
05 
01> 
07 
08 

10571 
10572 
10573 
10574 

17&000 
102400 
062077 
101004 

0'1 10575 01>3077 
'10 
II 
12 010575 
13 10571> 174004 
14 
IS 10577 UI>3077 
11> 
17 
18 
1'1 
20 
21 
22 
23 
24 
25 
21> 
27 
28 

010577 

101i00 176000 
101>0 I 063&11 
IOb02 000413 
10603 01>3511 

29 101>04 01>3077 
30 
31 
32 
33 
34 
35 

010604 
10605 063711 
10601i 101001 

31> 101i07 063077 
37 
38 
39 
40 
41 
42 

010b07 
10&10 063411 
101>11 002403 

43 101>12 Ob3077 
44 
45 
46 
47 
48 
49 
50 
51 
52 

101>13 
10&14 
101>15 
101>16 
10&17 

010612 
0007&5 
011036 
063511 
000201 
175404 

53 101>20 063077 
54 
55 
56 
57 
58 
5<1 
60 

010620 
10621 063711 
10622 000757 

~, 

,FIRST TIME FOR ANY OOA -6 OR C 
10. \3: AOC 3,3 

SUS 0,0 
OOB O,CPU 'SHD NOT SKP ERROR OR ALTER AC'S 
MOV O,O,SZR 
~RROR' :008 SKPD OR ALTERED ACO 
HAL T 

fI5H=.-1 
COM 3,3,SZR 
ERROR 
HALT 

EI515=.-1 

:ERR • (8)- USED FOR ERROR DICTIONARV 

,DOB ALTERED AC3 

:ER~ • (8)- USED FOR ERROR DICTIONARY 

:IN TESTING FROM THIS POINT ON 
,TTO "DONE" IS USED FOR "TRUE" INTERRUPT TESTING 
:TTO UONE=O ANO BUSY=O "FALSE" INTERRUPT TESTS 
,TTO DONE=O AND 8USY=1 LOOP BACK TO AlA 

10XOO: ADC 3,3 ,SET PASS SWITCH 
SKPDN TTO ,DONE=? 
JMP IOXOI :=0 
SKPBZ TTO :OONE=I 8USY MUST=O 
ERROR ,BUSY=O OR DONE=I FAILED 
HALT 

EI576=.-1 
SKPDZ TTO 
MOV O,O,SKP 
ERROR 
HALT 

EI577=.-1 
SKP8N TTO 
JMP cilIOXOI-I 
ERROR 
HALT 

EI600=.-1 
JMP IDXOO 
INTOO 

IOXOI: SKPBZ TTO 
JMP AlA 
INC 3,3,SZR 
ERROR 
HALT 

EII>OI=.-1 
SKPDZ no 
JMP IOXOO+I 

,ERR • (8)~ USED FOR ERROR DICTIONARY 
:DONE=2 Z SHD NOT SKP 

,"DZ" ERR OR MAYBE "ON" 

,ERR. (8)- USED FOR ERROR DICTIONARY 
IDONE=I BUSY CAN'T=I 
:OK TO 00 INTR TSTS 
,TTO IS BUSY NOT 

,ERR. (8)- USED FOR ERROR DICTIONARY 

rNO SKP IS WAITING 
,DON'T WAIT FOR TTO DONE 

12NO TRY 

,ERR. (8)- USED FOR ERROR DICTIONARV 
,FINITE TIME TWXT "ON" AND "BZ" 
:MAYBE DONE=I (TIME LAPSE) 

rTTD DONE AND BUSY=O 
:PERFORM TESTS THAT REQUIR~ INTEHRUPT TO BE FALSE 

0240 PRCST 
01 
02 
03 
04 
05 
Oli 

101>23 
1062~ 
IOb2S 
10b~I> 

1021>20 NINOO: 
04uOOI 

SU8Z~ 0,0 
sTA 0,1 
NIOS CPU 
SKPBN CPU 
ERROR 
~ALT 

rl=~O 
0&0177 
01>3477 

07 IOb27 063077 
08 
0'1 
10 0101i27 
11 101>30 01>3477 
12 
13 101>31 063077 
14 
IS 
II> 
17 
18 
1<1 
20 
21 
22 

010b31 

101>32 060177 
101>33 Ob3577 
IOb34 063477 

23 10635 01>3077 
24 
25 
21> 
27 
28 
29 
30 

101>3& 
101>37 
IOb40 

0101>35 
01>0277 
063477 
Ob]577 

31 IOb41 Ob3077 
32 
33 
34 
35 

"~ 

010641 

E1b02=."1 
SKP~N CPU 
ERROR 
HALT 

,I TO ION nS~D NOT SKP" 
:BUSY SHD=I FOR CPU 
lION DID NOT SET (NIOS SKPO) 

ERR # (8)- USED FOR ERROR DICTIONARY 
ION=O HERE IS INTR 
SEE PI AND NOT INTR 

Elb03=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARV 
:THERE SHD BE NO INTR REQUESTS PENDING 
,NIOC SHD CLR ION SKP8Z SHO NOT SKP 

NINOI: NIOS CPU :1 TO ION 

NIN02: 

SKP8Z CPU rBUSY=1 
SKPBN CPU ,SHO NOT CLR ION 
ERROR rBZ SKPD OR BN DIDN'T 
HALT 

E1b04=.-1 
NIOC CPU 
SKPBN CPU 
SKPBZ CPU 
ERROR 
~ALT 

EII>05=.-1 

IERR • (8)- USED FOR ERROR DICTIONARY 
:SHD CLR ION 
,BUSY=O 

:"C" DID NOT CLR ION 

:ERR # (8)- USED FOR ERROR DICTIONARY 

J 



) ) ~) 

10241 PRCST 0242 PRCST 
01 01 .MACRO· IOTS2 
02 100AC O.CPU SHU CLR ION 02 ININ"I: 
03 Ol DOAC O.CPU 
O. 10642 0&0177 NINU3: NIOS CPU 04 NIOS CPU ISET 10N FOR oEV~2 
05 10643 061277 OOAC O.CPU 05 SKP8N "2 ITEST NOT 8IT "3 
0& 10644 0&$577 SKP8Z CPU 06 MOV O.O.SKP 
07 ERRO~ IDOAC O.CPU FAILEO CLR ION 07 ERROR 10NLY OEV 77 SHD SKP 
08 10&45 0&3077 HALT 08 IIF AbOVE ERROR SEE BIT"3 INTO ·CPU INST" ANO'S 
09 09 
10 10 IOTS2 09.7&.15 
11 010&45 EI&O&=.-I IERR # (8)- USED FOR ERROR OICTIONARY II ININ09: 
12 12 10&73 061277 DOAC O.CPU 
13 100A SHD ONLY CLR 10 dUS NOT ION 13 10&74 0&0177 NIOS CPU :SET ION FOR oEV7& 
14 10&4& 0&0177 NIN04: NIOS CPU 14 10&75 0&347& SKPBN 7& :TEST NOT BIT 15 
15 10&47 0&1071 DOA O.Cpu INO "C· ION SHo STILL=1 IS 10&7& 101001 MOV O.O.SKP 
1& 10&50 0&3477 SKPBN CPU IIR8.9=00 DID ION CLR 1& ERROR :ONLY oEV 77 SHo SKI' 
17 ERROR :015 CLRo ION IR8.9=OO 17 10&7l 0&3077 HALT 
18 10&51 0&3077 HALT 18 
19 19 
20 20 010&71 EI&14=.-1 IERR # (8)- USEO FOR ERROR DICTIONARY 
21 010&51 EI&07=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 21 ,IF AijOVE ERROR SEE 8ITI5 INTO 'CPU INST" AND'S 
22 ISAME TEST WITH .1" SHo NOT CLR ION IR8.9=11 22 IOTS2 10.75.14 
23 10&~2 0&0177 NINOS: NIOS CPU 23 ININIO: 
24 lU&53 Ob1377 DOAP O.CPU ,IR8.9=11 UP" NOT "C" 24 10700 0&1271 oOAC O.CPU 
25 10&54 O&H71 SKP8N CPU 25 10701 0&0177 NIOS CPU :SET ION FOR DEV75 
2& ERROR ,.1" CLRO ION 2& 10702 0&3475 SKp8N 75 ITEST NOT BIT 14 
27 10&55 0&3077 HALT 27 10703 101001 MOV O.O.SKp 
28 28 ERROR ,ONLY DEV 77 SHo SKI' 
29 29 1070. 0&3077 HALT 
30 010&55 EI&IO=.-I IERR # (8)- USED FOR ERROR OICTIONARY 30 
31 ,'I'" PULSE SHo NOT SET ION 31 
32 10&5& 0&0277 NINO&: NIOC CPU 32 010704 EI&15=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 
33 10&57 0&0377 NIOP CPU ,IR8.9:11 UP" NOT "5" 33 IIF ABOVE ERROR SEE 8IT14 INTO "CPU INST" AND'S 
34 10&&0 0&3571 SKPBZ CPU 

,"P,- SET ION 
34 IOTS2 11.73.13 

35 ERROR 35 :NIN11: 
3& 10&& I 0&3071 HALT 3& 10705 0&1277 QDAC O.CpU 
37 37 1070& 0&0177 NIOS CPU ,SET ION FOR DEV73 
38 38 10707 0&3473 SKPBN 73 ,TEST NOT BIT ·13 
39 010&&1 EI&II=.-1 :ERR * (8)- USED FOR ERROR DICTIONARY 39 10710 101001 MOV O.O.SKP 
40 ,'5" WITrl ION=I SHD LEAVE IT=I 40 ERROR :ONLY OEV 77 SHD SKP 
41 10&&2 0&0177 NIN07: NIOS CPU ,I TO ION 41 10711 0&3077 HALT 
42 10&&3 0&1177 DOAS O.CPU ,AGAIN WITH oOAC O.CPU 42 
43 10&&4 0&3477 S~P8N CPU 43 
44 ERROR ,2ND "5' CLko ION 44 010711 El&I&=.-1 ,ERR # (8)- USED FOR ERROR DICTIONARY 
45 10&&5 0&3077 HALT 45 ,IF AijOVE ERROR SEE 8ITI3 INTO 'CPU INST" AND'S 
4& 4& IOTS2 12.&7.12 
47 47 :NINI2: 
48 010&&5 EI&12=.-1 :ERR * (8)- USED FOR ERROR DICTIONARY 48 10712 0&1277 DOAC O.CPU 
49 ,ION=I AND SKPON ON OEV 0 SHD NOT SKIP 49 10713 0&0177 NIOS CPU ,SET ION FOR oEV&7 
50 10&&& 0&1277 NIN08: DOAC O.CPU SO 10714 0&34&7 SKPBN />7 ,TEST NOT BIT 12 
51 10&&7 0&0177 NIOS CPU :SET ION 51 10715 101001 MOV O.O.SKP 
52 10&iO 0&3&00 SKPDN 0 :DEV #0 SHD NOT SKP 52 ERROR :ONLY DEV 77 SHO SKP 
53 10&71 101001 MOV O.O.SKP :OK 53 1071& 0&3077 HALT 
54 ERROR ,CPUINST IN 10 SKIP 54 
55 10&72 0&3077 HAL T 55 
5& 5& 01071& EI&17=.-1 :ERR # (8)- USED FOR ERROR DICTIONARY 

57 57 ,IF ABOVE ERROR SEE 8ITI2 INTO "CPU INST" AND'S 
58 010&72 El&13=.-1 ,ERR * (8)- USED FOR ERROR DICTIONARY 58 IUTS2 13.57.11 
59 59 ININI3: 
&0 :TEST "AND'S" DECODING CPU INST FOR "FALSE' &0 10717 0&1277 DOAC O.CPU 

,:; 



r 

\\ 

0243 PRCST 
01 10720 060177 NIOS CPU :SET IUN FOR DEv57 
02 10721 0&H57 SKPBN 57 :TEST NOT BIT II 
03 10722 101001 MOV O,O,SKP 
04 ERROR :ONLY OEV 77 SHD SKP 
05 10723 063077 HALT 
06 
07 
08 010723 EI620=.-1 :ERR • (8l- USED FOR ERROR DICTIONARY 
09 :IF A~OVE ERROR SEE BITII INTO "CPU INST" AND'S 
10 IOTS2 14,37,10 
II :NINI4: 
12 10724 0&1277 DOAC O,CPU 
13 10725 060177 NIOS CPU ,SET ION FOR DEv37 
14 1072& 0&3437 SKPdN 37 :TEST NOT BIT 10 
15 10727 101001 MOV O,O,SKP 
1& ERROR ,ONLY OEV 77 SHO SKP 
17 10730 0&3077 HALT 
18 
19 
20 010730 EI621=.-1 ,ERR. (8l- USED FOR ERROR DICTIONARY 
21 ,IF A~OVE ERROR SEE BITIO INTO "CPU INST" AND'S 
22 

.. ~ 

10244 P"CST 
01 
02 
03 
04 
05 
0& 
07 

10731 061277 
10732 0&0100 
10733 0&3577 

08 10734 0&3077 
09 
10 
II 
12 
13 
14 
15 
1& 
17 
18 

010734 

10735 061277 
10736 0&0177 
10737 0&0200 
10740 063477 

19 10741 063077 
20 
21 
2~ 
23 
24 

010741 

25 10742 0&1277 
2& 10743 0&3577 
27 
28 10744 0&3077 
29 
30 
31 010744 
32 10745 0&3577 
33 
34 1074& 063077 
35 
36 
37 
38 
39 
40 
41 
42 
43 

01074& 

10747 0&0177 
10750 0&3677 
10751 101001 

44 10752 0&3077 
45 
4& 
47 010752 
48 10753 0&3477 
49 
50 10754 0&3077 
51 

010754 

:AN liS" PULSE ~ITH 
,SHO NOT SET ION 

NINI5: OOAC O,CPU 
NICS ° 
SKPBZ CPU 
ERROR 
HALT 

EI622=.-1 

:A "C" PULSE WITH 
NINI6: OOAC O,CPU 

NIOS CPU 
iHOC 0 
SKPBN CPU 
ERROR 
HALT 

EI&2.s=.-1 

:10 SKIPS SHU NOT 
NINI7: OOAC O,CPU 

SKP~Z CPU 
ERROR 
HALT 

EI624=.-1 
SKPBZ CPU 
ERROR 
HALT 

EI625=.-1 

rIO SKIP "ON" SHO 
NINI8: NIOS CPU 

SKPON CPU 
MOV O,O,SKP 
ERROR 
HALT 

EI62&=.-1 
SKPBN CPU 
ERROR 
HALT 

OEV 0 (NOT CPU INST) 

;"NOT" CPU BUT "S" 
:SEE 9301 GENERATING SETION 
,ION=1 ILLeGAL (CPU INST NOT) 

,ERR. (8)- USED FOR ERROR DICTIONARY 

DEV ° (NOT CPU INST) SHU NOT CLR ION 

:NOT CPU BUT lie" 
:ION SHO STILL=1 
,"CO CLRD ION (NOT CPU-DEV 0) 

,ERR. (8)- USED FOR ERROR DICTIONARY 

GET TO PTSI "5" SHO NOT BE GEN 

:IR8.9=01 BUT IS NOT "8" 

:ERR • (8l- USED FOR ERROR DICTIONARY 
lION SHO STILL=O 
:FIRST BZ GEN'O "5" 

,ERR. (8l- USED FOR ERROR DICTIONARY 

NOT="C" NO PTSI 

:IR8.9=10 BUT IS NOT "CO 
,POWER LOW=O SHO NOT SKP 
,ON SKP'O WITH ION=1 

,ERR. (8)- USED FOR ERROR DICTIONARY 
:ABOVE ERROR SEE NOT IR8 
,"ON" CLRO ION 

EI627=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
52 
53 
54 
55 
5& 
57 
58 
59 

10755 
1075& 
107.7 
107&0 

,SET 
061277 NINI9: 
102420 

UP ALL CONDITIONS FOR 10 SKP EXCEPT IN/OUT TIME 
OOAC O,CPU 
SUBZ 0,0 

103577 
101001 

60 107&1 063077 

.~ 

ANOCL# O,O,SBN ,EVERYTHING=O NO SKP 
MOV O,O,SKP 
ERROR 
HALT 

:ANO=SKPBZ CPU 

,J 



) 

02Q5 PRC ST 
01 
02 
03 0107&1 EI&30=.-1 :ERR • (8)- US~D FOR ERROR DICTIONARY 
04 :SET UP ALL CONDITIONS FOR NIOS CPU EXCEPT PTSI 
05 10702 001277 NIN20: DOAC O,CPU 
06 1071>3 1020QO AOCO 0,0 
07 107&4 100177 COMCL# O,O,SBN ,ALL=O NO SKP 
08 10705 003577 SKP~Z CPU : ION SHD STILL=O 
09 ERRO~ ,COMCL.=NIOS CPU 

'10 lu7b& 0&3077 HALT 
II 
12 
13 01070& EI031=.-1 ,ERR. (8)- USED FOR ERROR DICTIONARY 
14 
15 :SET UP ALL CONDITIONS FOR NIOS CPU 
1& ,EXCEPT 10 ALCEN=O 
17 107&7 0&1277 NIN21: DOAC 0, CPU 
18 10770 020177 LOA 0,177 ,NO IDALCEN 
19 10771 063577 SKPBZ CPU ,SEE IOALCEN (NOTl.PTSI 
20 ERROR :LOA:NIOS CPU 
21 10772 0&3077 HALT 
22 
23 
24 010772 Elb32=."1 ,ERR # (8)- USED FOR ERROR DICTIONARY 

) 

10<24& PRC ST 
01 ,SET 
02 10773 17&QOO NIN22: 
03 1071Q 0;4177 
OQ 10775 05QOOO 
05 1077& 023577 
06 10777 10100Q 
07 
08 II OuO 0&3077 
09 
10 
II 011000 
12 11001 014100 
13 11002 000201 
14 11003 0201&1 
15 11004 0401&0 

1 

UP ALL CONDITIONS FOR 10 SKPBZ CPU EX(IN/OUTl 
SUB 3,3 ;USING AN LDA 
STA 3,177 :MAKE SURE SKP DOESN'T SET 
STA 3,0 
LOA O,@177,3 ,ALMOST AN SKPBZ CPU 
MOV O,O,SZR 
ERROR ,LDA=SKPSZ CPU 
HALT 

EI&.!3=.-1 
DSZ PKROO 
JMP AlA 

:ERR • (8l- USED FOR ERRUR DICTIONARY 

LOA O,PKROI 
STA O,PKROO 



10~41 PReST 
01 
02 
03 
04 
05 

,START DEL CODE TO TTO 
,FOR INTERRUPT TESTING WHEN DONE=I 

06 11005 102000 TTOOOI 
01 11006 U61111 
08 
09 
'10 
11 
12 
13 
14 
15 

11007 
11010 
11011 
11012 
11013 

063611 
000777 
061111 
063&11 
102414 

16 11014 063077 
17 
18 
19 
20 
21 
22 
23 
24 

11015 
11016 
11017 
11020 

011014 
01>3b11 
000777 
Obi 111 
063411 

25 11021 063071 
2& 
27 
28 
29 
30 
31 
32 
B 
34 

11022 
11023 
11024 
11025 
11026 

011021 
063&11 
000777 
0&1111 
063511 
102414 

35 11 027 0&3077 
3& 
37 
38 
39 
40 
41 
42 
43 

11030 
11031 
11032 
IIOB 

011027 
063611 
000777 
061111 
063711 

44 11034 063077 
45 
4& 
47 011034 
48 11035 000·201 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

1103& 
11037 
11040 
11041 
11042 
11043 
11044 
11045 
11046 
11047 

020411> 
024157 
030102 
050001 
044002 
040300 
176400 
076077 
054000 
060177 

'~ 

,no 
INTOOI 

AOC 0,0 
OOAS 0, TTO 

SKPDN 
JMP 
DOAS 
SKPDI~ 
SUS. 
ERROR 
HALT 

TTO 
.-1 
O,TTO 
TTO 
O,O,SZR 

E1&34=.-1 
SKPDN TTO 
J"'p .-1 
DOAS O,TTO 
SKPBN TTO 
ERROR 
HALT 

El&35=.-1 
SKPDN TTO 
JMP .-1 
DOAS 0, no 
SKPBZ no 
SUB. O,O,SZR 
ERROR 
HALT 

EI631>=.-1 
SKPDN TTO 
JMP .-1 
OOAS O,TTD 
SKPDZ no 
ERROR 
HALT 

E1&37=.-1 
JMP AlA 

,-1 
lOUT TO no 

IWAIT TILL DONE 
, IS SET. 
,ANOTHER CHARACTER TO 
,DONE SHOULD BE ZERO 

TTY. 

,ERR. (81- USED FOR ERROR 
,WAIT TILL OONE 
, IS SET. 
,ANOTHER CHAR OUT TO TTO 
,BUSY SHO=I 
,NO SKP TTO "HN" 

,ERR' (81- USED FOR ERROR 
,WAIT TILL DONE 
, IS SE T • 
,ANOTHER CHARACTER TO TTY. 

,no, "BZ' ERR 

DICTIONARY 

DICTIONARY 

IERR • (81- USED FOR ERROR DICTIONARY 
IWAIT TILL DONE 
, IS SET. 
,ANOTHER CHARACTERR TO TTY. 
I DONE SHD=O no 
,TTO "Ol" ERR 

,ERR. (81- USED FOR ERROR DICTIONARY 
,OK LOOP THROUGH TEST 

DONE:l USE TO 
LOA O,INTOK 
LOA I,JMP3~ 
LOA 2,K2 

TEST INTERRUPTS 

SrA 2,1 
STA 1,2 
STA 0,300 
SUB 3,3 
DOB 3,CPU 
STA 3,0 
NIOS CPU 

,SET UP FOR 
JTEST FINST 
,REAL INTERRUPT 

,0 MSKO 
,0 ADRS 
'IO~ 

024B PRCST 
01 11050 000401 
02 
03 11051 Ob3077 
04 
OS 
06 011051 
07 
08 11 052 063071 
09 
10 
II 011052 
12 11053 011051 
13 11054 011055 INTOKI 
14 11055 034000 
15 11056 020775 
1& 11057 116414 
17 
18 11 ObO 063077 
19 
20 
21 

" 

J 

011060 

JMP .+1 IWAIT 
ERROR IINTERRUPT DID NOT OCCUR 
HALT 

Elb40=.-1 ,ERR. (81- USED FOR ERROR DICTIONARY 
ERROR 
HALT 

Elb41=.-1 IERR • (8)- USED FOR ERROR DICTIONARY 
.-2 
.+1 
LOA 3,0 
LOA O,INTOK-l 
SUS, O,3,SZR 
ERROR ,(01 NOT=NI05+2 
HALT 

EI642=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 

J 



) ) ') 

10249 PRCST 10250 PRCST 
01 01 
02 ,TEST TO M4KE SURE @IN LaC 1 WILL DEFER 02 rMSKU=-1 SHO NOT ~LLOW TTO INTij 
03 11061 020102 INT01: LO~ 0,K2 ,4NO KEEP OEFERING 03 11116 102000 INT03: AOC 0,0 
04 11062 103240 ADOOR 0,0 04 11117 062177 DaBS O,CPU rMSKO=-1 
05 11063 040001 S14 0,1 ,@2 ALSO=COM O,O,SZC O~ 11120 000401 JMP .+1 ,ST4LL 
01> 1101>4 024151 LOA I,JMP3K ,JMP Gl300 06 11121 02tiOOO LOA 1,0 rAi~HILE 
07 11065 044003 STA 1,3 rWILL EXECUTE IN ERR 07 11122 063477 SKPBN CPU 
08 11066 030414 LOA 2.INTlK ,IF FETCH IS DIRECTLY TO 1 08 ERROR 'MASKO-I ALLOwED TTO INTR 
09 110&7 050300 STA 2,300 ,OR 2ND DEFER FAILS 09 11123 063077 H~LT 

'10 11070 151400 INC 2,2 'LEG~L RET 10 
11 11071 050004 STA 2,4 ,wILL BE IN 4 11 
12 11072 103000 ~OD 0,0 ,~4=COM O,O,SZR (WON'T SKIP) 12 011123 El&47=.-1 IERR # (8)- USED FOR ERROR DICTIONARY 
13 11073 103240 ~DODR 0,0 13 11124 125004 MOV 1,1,SZR 
14 11074 040002 STA 0,2 ,~4 TO LaC 2 14 ERROR 'LDC ~LTERED 
15 11015 101020 MOVZ 0,0 ,0 CRY JMP Gl300 INO 15 11125 063077 HALT 
16 11076 01>0177 NIDS CPU 1& 
17 11077 000401 JMP .+1 ,FIRST INTR @Gl 17 
18 ERROR 18 011125 E1&50=.-1 IERR • (8)- USED FOR ERROR DICTIONARY 
19 11100 063077 HALT 19 11126 102400 sua 0,0 
20 20 11127 062077 Doe o,CPU '0'5 TO MASK 0 
21 21 11130 000401 JMP .+1 ,STALL WAIT FOR INTR 
22 011100 EI643=.-1 ,ERR * (8)- USED FOR ERR~R DICTIONARY 22 11131 024000 LOA 1,0 ,INTR DID NOT OCCUR 
23 ERROR 23 11132 063577 SKPSZ CPU ,IF BZ NO SKP 
24 11101 063077 HALT 24 ERROR 
25 25 11133 063077 HALT 
26 26 
21 011101 EI644=.-1 ,ERR (8)- USED FOR ERROR DICTIONARY 27 
28 11102 011103 INT1Kr .+1 28 011133 EI651=.-1 IERR • (8l- USED FOR ERROR DICTIONARY 
29 ERRO~ :LOC OR 2 EXECUTED 29 11134 125005 MOV 1,1,SNR ,OR LOCO 
30 11103 063077 HALT 30 ERROR IWAS STILL=O 
31 31 11135 0&3077 HALT 
32 32 
33 011103 EI645=.-1 ,ERR * (8l- UsED FOR ERROR DICTIONARY 33 
34 'A~OV~ ERROR INTERRUPT IS NOT DOING @1 34 011135 EI652=.-1 ,ERR # (8l- USED FOR ERROR DICTIONARY 
35 ,OR DEFER BIT IN LOC I WA~ NOT RECOGNIZED 35 'INTERRUPT OVER A SKIP INSTRUCTION 
36 36 ,SHD STORE THE CORRECT AODREsS IN LOC 0 
37 ,ION/IOF SHOULD NOT INTR 37 11136 024407 INT04: LOA l.INT4K IRET AORS 
38 11104 102400 INT021 sua u,o 38 11137 044001 STA 1.1 ITO LUC 1 
39 11105 040000 STA 0,0 39 11140 060177 NIOS CPU , ION 
40 11106 101240 MOVOR 0,0 40 11141 125005 MOV 1,I,SNR ISET SKIP 
41 ,11107 040001 ST4 0.1 41 ERROR 
42 l11H 060177 NIOS CPU ,ION 42 11142 0&3077 H4LT 
43 11111 060277 NIOC CPU IIOF 43 
44 11112 000401 JMP .+1 ,STALL 44 
45 11113 024000 LOA 1,0 45 011142 EI653=.-1 ,ERR * (8l- USED FOR ERROR DICTIONARY 
46 11114 125004 MOV 1,I,SZR 46 ERROR 
47 ERROR IINTH AFTER IOF 47 11143 063077 HALT 
48 11115 0&3077 HALT 46 
49 49 
50 50 011143 EI654=.-1 IERR * (8)- USED FOR ERROR DICTIONARY 
51 011115 El&46=.-1 ,ERR # (8l- USED FOR ERROR DICTIONARY 51 11144 011143 .-1 
52 52 11145 011146 INT4~: .+1 

53 1114& 101001 MOV O,O,SKP 
54 ERROR IINTR SKIPD 
55 11147 063077 HALT 
56 
57 
58 011147 EI655=.-1 ,ERR * (8)- USED FOR ERROR DICTION4RY 
59 111 SO 020000 L04 0,0 
60 11151 030773 LOA 2,INT4K-l 14DRS (LOC Ol SHD= 



0251 PRCST 
01 11152 142414 
02 
03 11153 0&3017 
04 
05 
0& 
07 
08 
09 
'10 
II 
12 
13 
14 

11154 
11155 
1115& 
11157 

011153 

024407 
044001 
060117 
0&3417 

15 111 &0 0&3017 
1& 
17 
18 
19 

0111&0 

20 111&1 0&3017 
21 
22 
23 
24 
25 
2& 
27 
28 
29 

111&2 
111&3 
111&4 
11165 
1116& 

0111&1' 
0111&1 
011164 
020000 
030775 
142414 

30 111&1 063017 
31 
32 
33 
34 

0111&7 

(~ 
'J 

sus. 2,0,SlR 
ERROR 
HAL T 

I (LOC 0) INCOR 

EI&5&=.-1 IERR • (8)- USED FOR ERROR DICTIONARY 
IINTERRuPT OVER SKIP INST FAILED 
IINTEkRuPT AFTER AN 110 SKIP 
ISHD STORE CORRECT RESULT IN LOC 

INT05: LOA I,INT5K 
STA 1,1 IRET ADRS 
NIOS CPU lION 
SKPSN CPU lID SKIP SET SKIP 
ERROR 
HALT 

EI657=.-1 
ERROR 
HALT 

Elb&O=.-1 
.-1 

INT5K: .+1 
LOA 0,0 
LOA 2,INT5K-I 
SUS. 2,0,SlR 
ERROR 
HAL T 

El&U=.-1 

IERR • (8)- USED FOR ERROR DICTIONARY 

IERR • (8)- USED FOR ERROR DICTIONARY 

IINTN SKP WILL MISS THIS 
IVALIO INTR ADRS 

IINC PC IN LOC 0 

IERR • (8)- USED FOR ERROR DICTIONARY 

!0252 P~CST 
01 
02 
03 
04 
05 
Ob 
01 
08 
09' 

11170 
11171 
11172 
1111$ 
11174 

030410 
050001 
153240 
ObOI77 
005375 

10 11175 0&3017 
II 
12 
13 
14 

011115 

15 1117& Ob3011 
1& 
11 
18 
19 

01111& 

20 11171 063071 
21 
22 

011117 

IINTE~RUPT AFTER A JS~ SHD STORE 
ITHE CORRECT AOORESS IN LOC 0 

INTOb: LOA 2,INTbK 
SlA 2,\ 
ADDOR 2,2 
NIOS CPU 
JSR -3,2 
ERROR 
HALT 

El&b2=.-1 
ERROR 
HALT 

Elbb3=.-1 
ERkOR 
HALT 

ISIT 0 OF AC2=1 
lION JSR GOES .+2 
,JSR ADRS CALC BIT 0=1 

IERR • (8)- USED FOR ERROR DICTIONARY 
IJSR/INT PREVENTS 

IERR • (8)- USED FOR ERROR DICTIONARY 
IEITHER HALT 

23 
24 
25 
a& 

11200 011201 INT&K: 
11201 1&5401 

Elee4=.-1 
.+1 
INC 3,\, SKP 
ERROR 

IERR • (S)- USED FOR ERROR DICTIONARY 

IJSR+I SHD=INTR ADRS 
27 11202 0&3077 
28 
29 
30 
31 
32 
33 

011202 
11203 020000 
11204 101112 

34 11205 0&3071 
35 
3& 
37 011205 
38 1120b 10&414 
39 
40 11207 0&3077 
41 
42 
43 
44 
45 
4& 
41 

011207 

48 11210 102&20 
49 11211 040001 
50 11212 0141&0 
51 11213 000201 
52 11214 0201&1 
53 11215 0401&0 
54 1121& 014150 
55 11211 000410 
5& 
57 11220 024141 
58 11221 044150 
59 11222 020110 
&0 11223 0401&0 

'~ 

HALT 

Elbe5=.-1 
LOA 0,0 
MOVL. O,O,SlC 
ERROR 
HALT 

Elb&b=.-I 
SUS. O,I,SlR 
ERROR 
HALT 

IERR 
IGET 
IBIT 
IBIT 

• (8)- USED FOR ERROR DICTIONARY 
(LOC 0) 
o MU5T=O 
o LOC 0=1 

IERR • (8)- USED FOR ERROR DICTIONARY 
I 
ILOC OR AC3 INCORRECT 

El&&7=.-1 IERR • (S)- USED FOR ERROR DICTIONARY 
ILOC 0 SHD=PC AFTER JSR (JSR+2) 
IAC3 SHO=PC BEFORE JSR (JSR+I) 
/NEITHER SHOULD HAVE dIT 0=1 -SEE CPSO-
INOT JSR OR FIXBITO FORCES NOT CPBO 

SUBlR 0,0 
SrA 0,1 
DSl PKROO 
JMP AlA 
LOA O,PKROI 
STA O,P~RUO 
DSl TEST~ 
JMP INT07 

LOA I,K&O 
STA I,TESTK 
LOA O,Kl0 
SrA 0, PKROO 

ILOC I = 010 

,:~ 



) ') ) 

0253 PRCST 10254 P~CST 
01 11224 0401&1 STA O,PKR01 :RESTORE LOOP C~T 01 :&U PASSES THROUGH INTERRUPT TESTS - PASS COMPLET~ 
02 11225 002401 JMP <il.+1 02 112&1 020151 PASSC: LOA 0,Ki!15 :TRY VARIOUS WAIT LOOPS 
03 1,122& 011261 PASSC 03 11262 0&1111 DOAS 0, no ,OUT CAR RET 
04 04 11263 0&3411 SKPBN no IBUSY SHU=I 
05 IFIRST LEVEL INTERRUPT TESTS COMPLETE 05 ERROR 
06 ICL~ TTO DONE AND ION 0& 112&4 0&~077 HALT 
07 IREDU NON INT TESTS 07 
08 11221 102620 INT07: suaZR 0,0 08 
09 11230 040001 STA 0,1 09 0112b4 EI&7&=.-1 :ERR # (81- USED FOR ERROR DICTIONARY 
10 11231 101120 MOVZL 0,0 10 112&5 0&3711 SKPDZ no IDONE SHD=O 
11 t1232 040000 STA 0,0 II ERRO~ 
12 11233 ObOI77 NIUS CPU 12 112&& 0&3077 HALT 
13 11234 0&0211 NIOC no 13 
14 11235 0&0210 NIOC TTl 14 
15 1123& 000401 JMP .+1 15 0112&& E1&77=.-1 IERR # (81- USED FOR ERROR DICTIONARY 
1& 11237 024000 LOA 1,0 1& 112&7 0&3511 SKPBZ no I WA IT LOOP 
17 11240 101004 MOV O,O,SZR 17 11270 000777 JMP .-1 IFIRST TIME THIS WAY 
18 ERROR INIOC FAILED TO STOP INTERRUPT 18 11271 0&3&11 SKPDN no IDONE=I IF REAL "BZ· 
19 11241 0&3077 HALT 19 ERROR 
20 20 11272 0&3077 HALT 
21 21 
22 011241 E1&70=.-1 IERR # (81- USED FOR ERROR DICTIONARY 22 
23 11242 0&3511 SKPBZ TTO 23 011272 EI700=.-1 :ERR # (81- USED FOR ERROR OICTIONARY 
24 ERROR INIOC DID NOT MAKE TTY BUSY=O 24 INOW UUTPUT LINE FEEO 
25 11243 0&3077 HALT 25 11273 024152 LDA I,K212 
2& 2& 11274 0&5111 DOAS 1, no 
27 27 11275 0&3711 SKPDZ TTO 
2B 011243 EI&71=.-1 IERR • (81- USED FOR ERROR DICTIONARY 28 ERROR 
29 11244 0&3411 SKPBN no 29 1127& 0&3077 HALT 
30 11245 101001 MOV O,O,SKP 30 
31 ERROR ITTO DuSY SHD =0 31 
32 1124& 0&3077 HALT 32 01127& EI701=.-1 :ERR # (8)- USED FOR ERROR OICTIONARY 
33 33 11277 0&3411 SKPBN fTO 
34 34 ERROR 
35 011246 EI672=.-! IER~ # (81- uSEO FDR ERROR DICTIONARY 35 11300 0&3077 HALT 
36 11247 0&3711 SKPDZ no 3& 
37 ERROR : TTD DONE SHD =0 37 
38 11250 0&3077 HALT 38 011300 EI702=.-1 :ERR • (8)- USED FOR ERROR DICTIONARY 
'39 39 11301 Ob3611 SKPDN fTO ,FIRST SKPDN 
40 40 11302 000777 JMP .-1 IWAIT LOOP 
41 011250 Elb73=.-1 :ERR # (81- USED FDR ERROR DICTIONARY 41 11303 Ob3511 SKPBZ fTO :BUSY=O IF RE_L DONE 
42 11251 0&3bll SKPDN TTO 42 ERROR 
43 11252 101001 MOV O,O,SKP 43 11304 0&3077 HALT 
44 'ERROR 44 
45 11253 Ob3077 HALT 45 
4b 4b 011304 EI70l=.-1 IERR # (81- USED FOR ERROR DICTIONARY 
47 47 :OUTPUT P 
48 011253 EI&/4=.-1 IERR # (81- USED FOR ERROR DICTIONARY 48 11305 03015& LOA 2,K320 
49 11254 0&0277 NIOC CPU IRESET ION 49 1130& 071111 DOAS 2, no 
50 11255 0&3577 SKPBZ CPU 50 11307 0&3511 SKP8Z no : ION STlLL=1 
51 ERROR 51 11310 000777 JMP .-1 IWHEN IT=O TTO DONE 
52 112$b 0&3077 HALT 52 11311 0&3bll 8KPON no "TO OONE=O 
53 53 ERROR lBZ 8EFORE INTR 
54 54 11312 063077 HALT 
55 011256 EI675=.-1 ,ERR # (81- USED FOR ERROR DICTIONARY 55 
5& 11257 002401 JMP iil.+1 5& 
57 112bO 010415 10.00 57 011312 EI704=.-1 :ERR # (81- USEO FOR ERROR DICTIONARY 

58 



10255 PRCST 
01 
02 JOUTPUT "A" 
03 11313 034131 ~DA 3,~300 
04 11314 175400 INC 3,3 
05 11315 024164 ~DA I,KATSW 
Ob 11316 0&0177 NIOS CPU 
07 11317 075111 OOAS 3,no 
08 I D20 125004 MDV 1.1, SZR 
09 11321 000403 JMP .+3 
'10 11.522 0&3477 S~P~N CPU 
11 ERROR 
12 11323 063071 HAU 
13 
14 
IS 011323 EI705=.-1 
16 11324 020142 PASLI: LOA O,KC60 
17 11325 12bOOO AOC 1.1 
18 11326 131000 MOV 1,2 
19 11327 113520 ANOZL 0,2 
20 11330 107000 ADD 0,1 
21 11331 14&400 sua 2,1 
22 11332 152000 AOC 2,2 
23 11333 155000 MOV 2,3 
24 11334 137520 ANOZL 1,3 
25 11335 133000 ADO 1,2 
2& 1133& 172400 SUB 3,2 
27 11337 142414 sua. 2,0,SZR 
28 ERROR 
29 11340 0&3077 
30 

HALT 

31 
32 011340 EI70&=.-1 
33 11341 0&3577 SKP8Z CPU 
34 11342 000762 JMP PASLI 
35 11343 063&11 SKPON no 
3& ERROR 
37 11344 063077 HALT 
38 
39 
40 011344 EI707=.-1 
41 11345 030153 LOA 2,K323 
42 11341> 071111 OOAS 2, TTO 
43 11347 063511 SKP8Z no 
44 11350 000777 JMP .-1' 
45 11351 0631>11 SKPON no 
46 ERRQR 

,47 11352 01>3077 HALT 
48 
49 
50 011352 EI710=.-1 
51 11353 071111 OOAS 2,TTO 
52 1135'4 063511 SKPBZ no 
53 11355 000717 JMP .-1 
54 11351> 0&0211 NIOC no 
55 
51> lOTOS MONITOR STUFF 
57 11357 034045 LOA 3,45 
58 11360 021404 ~OA 0,4,3 
59 1131>1 101005 MOV O,O,SNR 
60 11362 000417 JMP NXTPAS 

/-;. 
I J 

IDON'T CHECK ION IF RUNNING CAT 

I ION SHO STI~L=I 

:ERR * (8)- USED FOR ERROR DICTIONARY 

100 XOR'S 
IwHILE WAITING 
'ODD 8ITS XOR'O TO 
I-I=ENEN BITS 
,XOR'O TO -I 
:AGAIN SHOULO= 
: THE 000 BITS 

IPROCESSOR ARITH ERR 

IERR * (8l- USED FOR ERROR DICTIONARY 
,INTH OCCUR YET 
,NO 
:lTO' YES OONE=1 
,NO ERROR AT "BZ· 

IERR * (8l- USED FOR ERROR DICTIONARY 

,OUTPUT FIRST S 
,WAIT FOR no 

100NE SHO =1 

:ERR * (8)- USED FOR ERROR DICTIONARY 
:OUTPUT SECOND 5 

,SKP IS OTOS RUN 

02~& PReST 
01 113&3 o~o 1 &4 ~DA O,~ATSw 
02 113b4 101005 MOV O,O,SNR 
03 113&5 000415 JMP CKCAT 
04 113b& 034045 ATOCK: ~OA 3,45 
OS 113b7 021400 ~UA 0,0,3 
0& 11370 101005 MDV O,O,SNR 
07 11371 000410 JMP NXTPAS 
08 11372 015403 OSZ 3,3 
09 11373 00040& JMP NXTPAS 
10 1137U Ob2677 IORST 
II 11375 021403 LOA 0,3,3 
12 11376 035404 LOA 3,4,3 
13 11377 04177& STA 0,-2,3 
14 11400 001400 JMP 0,3 
15 11401 000201 NXTPAS: JMP AlA 
16 

!.~ 

:SKP IS CAT ALREADY STARTED 

IGET AUTO SWITCH 
:SKP IS AUTO-RUN 
:NOT AUTO, CONTINUE 

,RETURN TO DTOS 

,3 
/ 



-) 

10257 P~C5T 

01 
02 ~CKCAT. CHECK IF OTOS RUN WITH CAT 
03 11402 021Q02 eKCAT: LOA 0.2,3 ~GET OTOS CAT SWITC~ 

04 11403 101005 MOV O.O.SNR .SKP IS WITH CAT/KITTEN 
05 IIQOQ 0007b2 JMP ATOCK ~NO CAT/KITTEN 
Ob 11405 040164 STl O.KATSW ,SET SWITCH 
07 11406 020122 LOA 0.K3.3K 
08 11407 040150 STl O.TESTK ,SET UP FOR LONG LOOP COUNT 
09 11410 025404 LOA 1.4,3 ~GET OTOS START AOOR 
'10 11411 030162 LOA 2.KI377 
11 11412 14&400 SU8 2 r1 ,FO~M CAT IK IT TEN AOOR 
12 11413 135000 MOV 1.3 
13 11414 005400 JSR 0.3 ,START CAT/KITTEN 
14 11415 000751 JMP ATOCK 
15 
16 11416 000000 EGGSI 0 
17 11417 000000 0 
18 11420 000000 0 
19 11421' 000000 0 
20 11422 000000 0 
21 11423 000000 SWHEGI 0 

ICOPYRIGHT (§) DATA GENERAL CORPORATION 19781 22 11424 041503 .TXT 
23 054520 
24 044522 
25 044101 
26 020124 
27 041450 
28 020051 
29 040504 
30 040524 
31 043440 
32 047105 
33 051105 
34 04&101 
35 041440 
J& 051117 
37 047520 
38 040522 
H 044524 
40 047117 
41 030440 
42 033471 
43 000070 
44 11452 04&101 .TXT IALL RIGHTS RESERVED. I 
45 ' 020114 
4& 044522 
47 044107 
48 051524 
49 051040 
50 051505 
51 051105 
52 04252& 
53 027104 
54 000000 
55 114b5 044514 .TXT ILICENSEO MATERIAL - DATA GENERAL CORPO~ATION.I 

5& 042503 
57 05151& 
58 042105 
59 04&440 
&0 052101 

) 

02~8 PRCST 
01 051105 
02 OQ0511 
03 020114 
04 020055 
05 040504 
Ob 040524 
07 043440 
08 047105 
09 0511 05 
10 04&101 
11 041440 
12 051117 
13 047520 
14 040522 
15 044524 
16 047117 
17 000056 
18 
19 11514 132116 DIRT: 
20 043714 
21 152303 
22 152123 
23 030240 
24 0002&1 
25 11522 000000 
26 11523 000201 
27 11524 173774 
28 11525 000000 
29 1152& 000000 
30 11527 000000 
31 11530 000000 
32 '11531 000000 
33 11532 OOOOOU 
34 11533 000000 
35 11534 000000 
3& 11535 17777& 
37 1153& 000001) 
38 11537 000000 
39 11540 000000 

.TXTE IN4LGCTST 011 

o 
OTOSI! 
17371Q 
o 
o 
o 
o 
o 
o 
o 
o 
17777& 
o 
o 
o 

,EXTENSION OF DIRT 8LOCK. _ 

~NOT DEFINED FOR NOVA-3 
~OGC NOVA. 

'J 



!0259 PRCST 
01 02&0 PRCST 
02 01 ;CHECK OF TRANSITION TO 0 ON NOT NEWCARRY 
03 00U203 PC=EO I.' ERROR NUMBER 0 •• 
04 

02 
03 

05 04 00023& PC=El0 , •• ERROR NUM8ER 10 •• 
0& 05 
07 0& 
08 ITHIS TEST WI~~ VERIFY THAT A A~C 
09 IINSTRUCTION WI~~ NOT SKIP/THEN SKIP UNCONUITIONA~~Y 

'10 

07 
08 ;CRY=U 15 SNC FAILED 
09 

II 000213 PC=E1 ; •• ERROR NUM~ER I •• 
12 

10 
11 000241 PC=Ell I'. ERROR NUMBER 11 •• 

13 12 
14 13 
15 14 
1& ITEST CARRY (CRY F~OP) ANO SKIP ~OGIC 
17 ;ZERO INPUT TO CARRY FAILED 
18 

15 ICRY SHD HAVE STAYED 0 
1& 
17 

19 00021& PC=~2 I.' ERROR NUMBER 2 •• 
20 

18 U00245 PC=EI2 I.' ERROR NUMBER 12 •• 
19 

21 20 
22 21 
23 22 ITEST CARRY TO TRANSITION FROM 0 TO 
24 IALSO TEST ZERO HOLD OF CRY 
25 

23 
24 

2'1. 000220 PC=E3 I •• ERROR NUMBER 3 •• 
27 

25 000251 PC=EI3 , •• ERROR NUMBER 13 •• 
2& 

28 27 
29 28 
30 29 ;TEST COMP~IMENT OF CARRY IRII.IRIO 
31 ICARRY=U NOT NEWCARRY.IRI4.NOT IRIS 30 
32 
33. 000222 PC=E4 I" ERROR NUMBER 4 •• 
34 
35 
3& 
37 
38 ,TEST FOR TRUE CALC=IRI5 
39 ;1'5 INPUT TO CRY CALC WAS NOT 1 
40 
41 000225 PC=E5 I •• ERROR NUMBER 5 •• 
42 
43 
44 
45 
4& ,TEST FOR CA~C.IRI5 FALSE 
47 IA~SO TEST ONES HO~D OF CRY 
48 
49 000230 PC=E& ; •• ERROR NUMBER & •• 
50 
51 
52 
53 
54 ITEST NOT NOT NEWCARRY.IRI4.NOT IR15 
55 
5& 000232 PC=E7 I.' ERROR NUMBER 7 •• 
57 
58 
59 
&0 

J .~ ~ 



102111 
01 
02 
03 
04 
05 
0& 
07 
08 
O~ 

10 
II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
n 
34 
35 
36 
37 
38 
H 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

-) 

PRCST 

00'0255 PC=E 14 : •• ERROR NUMBER 14 •• 

,CARRY SHD REALLY=O 

000257 PC=EI5 , •• ERROR NUMBER 15 •• 

,Aeo ANYTHING BUT 0 IS SNR FAILED 

0002&2 PC=EI& , •• ERROR NUMBER 16 •• 

:SZR SHOULD NOT SKIP WHEN ACO NOT=O 

000265 PC=EI7 , •• ERROR NUMBER 17 ,. 

,ATTEMPT TO GENERATE AN ALL O'S CONSTANT VIA AOC-COM 
:ALSO TESTS SZR TO SKIP IN GROSS CASE 

000270 PC=E20 , •• ERROR NUMBER 20 •• 

,TEST ZERO CARRY SKIP FROM COM 0.0 

000273 PC=E21 , ••. ERROR NUMBER 21 ., 

:TEST SKIP EITHER ZERO WITH BOTH AC AND CARRY=O 
:SEZ FAILED BOTH=O 

000304 PC=E22 , •• ERROR NUMBER 22 •• 

,TEST SKIP EITHER ZERO WITH AC=O AND CARRY=I 

000313 PC=E23 , •• ERROR NUMBER 23 •• 

,ACI DEST. DISTURBED ACO 

000315 PC=E24 , •• ERROR NUMBER 24 ,. 

} ) 

0262 PRCST 
01 
02 
03 
04 :ACI DEST, DISTUR~ED AC2 
OS 
06 
07 000317 PC=E25 :., ERROR NUMBER 25 ,. 
08 
09 
10 
II ,ACI DEST. DISTURBED AC3 
12 
13 
14 00032& PC=E26 It. ERROR NUMBER 26 ,. 
15 
16 
17 
18 ,ACa DEST. DISTURBED ACI 
19 
20 
21 ooono PC=E27 ,., ERROR NUMBER 27 •• 
22 
23 
24 
25 ,AC2 DEST. DISTURBED AC3 
26 
27 
28 000332 PC=E30 , •• ERROR NUMBER 30 •• 
29 
30 
31 
32 :AC2 DEST. DISTURBED ACO 
33 



102113 PRCST 
01 
02 000341 PC=E31 r.' ERROR NUMBER 31 •• 
03 
04 
05 
0& rAC] DeST. DISTURBED AC2 
07 
08 
Oq 000H3 PC=E32 r" ERROR NUM~ER 32 •• 
'10 
II 
12 
13 rAC3 DEST. DISTURBED ACO 
14 
15 
1& 000345 PC=E33 , •• ERROR NUMBER 33 •• 
17 
18 
Iq 
20 ,AC3 DEST. DISTUR8ED ACI 
21 
22 
23 00U354 PC=E34 , •• tRROR NUMBER 34 •• 
24 
25 
2& 
27 'ACO DEST. DISTURBED AC3 
28 
2q 
30 00035& PC=E35 , •• ERROR NU~BER 35 •• 
31 
32 

02&4 PRCST 
01 
02 ,0'5 TU AC3 DISTURBED ACO 
03 
04 
05 000444 PC=E42 r" ERROR NUM~ER 42 •• 
0& 
07 
O~ 
Oq ,0'5 TU ACO UISTURBED ACI 
10 
11 
12 000450 PC=E43 , •• ERRUR NUMBER 43 •• 
13 
14 
IS 
1& ,U'S TU AC2 DISTURBED ACI 
17 
18 
Iq U00454 PC=E44 , •• ERROR NUMBER 44 •• 
20 
21 
22 
23 ,0'5 TU AC3 DISTURBED ACI 
24 
25 
26 000460 PC=E45, , •• ERROR NUMBER 45 •• 
27 
28 
2q 
30 'U'S TO ACO DISTURBED AC2 
31 

33 
34 rACO D~ST. DISTURBED ACI 
35 
3& 
37 0003110 PC=E36 , •• ERROR NUMBER 36 •• 
38 
3q 
40 
41 rACO DEST. DISTURBED AC2 
42 
43 
qq 000364 PC=E37 , •• ERROR ~UMBER 37 •• 
45 
46 
47 
48 ,U'S TO ACI OISTURBED ACO 
4q 
50 
51 000370 PC=E40 , •• ERROR NUMBER 40 •• 
52 
53 
54 
55 ,O'S TU AC2 DISTURBED ACO 
S6 
57 
58 000374 PC=E41 , •• ERROR NUMBER 41 •• 
5q 
60 

!~ c) () 



-) 

102&5 PRCST 
01 
02 OOO.b. PC=E.b : •• ERROR NUM8ER .6 •• 
03 
O. 
05 
06 :0'5 TU ACI DISTURBED AC2 
07 
08 
09 000.70 PC=~.7 , •• ERROR NUMBER .7 •• 
10 
II 
12 
13 ,0'5 TU AC3 DISTURBED AC2 
I. 
IS 
I~ 000.7. PC=E50 , •• ERROR NUMBER 50 •• 
17 
18 
19 
20 :O'S TU ACO DISTURBED AC3 
21 
22 
23 000500 PC=E51 , •• ERROR NUMBER 51 •• 
24 
25 
26 
27 ,0'5 TO ACI DISTURBED AC3 
28 
29 
30 000504 PC=E52 , •• ERROR NUMBER 52 •• 
31 
32 
33 
3. ,O'S TO AC2 DISTUR8ED AC3 
35 
36 
37 000510 PC=E53 , •• ERROR NUMBER 53 •• 
38 
39 
.0 
.1 :TEST LEFT SHIFT OF A I INTO 0 CRY 
42 
.3 
4 • 
• 5 00051. PC=E54 : •• ERROR NUMBER 54 •• 
4b 
47 
.8 
.9 ,TEST LeFT SHIFT OF A 0 INTO A I CRY 
50 
51 
52 000520 PC=E55 , •• ERROR NUM8ER 55 •• 
53 
5. 
55 
56 ITEST FOR NO 8ITS TO PICK UP ON SHIFT LEFT 
57 
58 
59 000523 PC=E56 : •• ERROR NUMBER 56 •• 
60 

-) 

0266 
01 
02 
03 
o. 
05 
06 
07 
08 
09 
10 
11 
12 
I} 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2. 
25 
2b 
27 
28 
29 
30 
31 
32 

) 

PHCST 

,TEST THE TRANSFER OF A CRY=I INTO BIT 15 AC 0 

000527 PC=E57 , •• ERROR NUM8ER 57 •• 

,TEST ~IT 15=1 STRAIGHT TRANSFER THROUGH (SHIFT LEFT TESTl. 

000531 PC=E60 , •• ERROR NUMBER 60 •• 

,TEST HIGHT SHIFT LOGIC INTO CRY 

00053. PC=E61 , •• ERROR NUMBER 61 •• 

,TEST RIGHT SHIFT LOGIC INTO CRY 

OU05.0 PC=E&2 . : •• E~ROR NUMBER 62 •• 

,TEST RIGHT 0 INPUT TO CRY=I 



102&7 
01 
02 
03 
04 
05 
0& 
07 
08 
Q9 

'10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3S 
36 
37 
38 
39 
40 
41 
42 
43 
44 
4S 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
&0 

PRCST 

000544 PC=E&3 7 •• ERROR NUMBER 63 •• 

7TEST FOR NO 8ITS TO PICK UP ON ~IGHT SHIFT 
,RIGHT SHIFT ALL g·s FAILEO 

000550 PC=E64 I •• ERROR NUMSER 64 •• 

I~IGHT SHIFT CRY=I FAILEO 

000555 PC=E65 I •• ERROR NUMBER 65 •• 

ITEST ~IGHT SHIFT OF ACO=O'S INTO ACI 
IRIGHT SHIFT ALL O'S TO ACI 

000562 PC=E66 I •• ERROR NUMBER 66 •• 

IT~ANSFER CRY=I INTO AC1 BIT 0 RIGHT SHIFT 
,ACI SHO=IOOOOO 

000566 PC=E67 I •• ERROR NUMBER 67 •• 

IBIT 0 SETUP FAILEO IN RIGHT SHIFT TEST 

000571 PC=E70 I •• ERROR NUM8ER 70 •• 

ITHIS IS A R SHIFT TE8T OF BIT 0 TO BIT 

000573 PC=E71 I •• ERROR NUMBER 71 •• 

ITHIS IS A R SHIFT TE8T OF BIT 0 TO BIT 

00057& PC=E72 , •• ERROR NUM8ER 72 •• 

ITHIS IS A R SHIFT TEST OF BIT I TO 8IT 2 

.~ 

026B P~CST 
01 000&00 PC=E73 , •• ERROR NUMBER 73 •• 
02 
03 
04 
05 ITHIS IS A R SHIFT TEST OF BIT I TO BIT 2 
0& 
07 
08 000&03 PC=E14 , •• ERROR NUMBER 74 •• 
09 
10 
II 
12 ITHIS IS A R SHIFT TEST OF BIT 2 TO BIT 
13 
14 
15 000&05 PC=E75 , •• ERROR NUMBER 75 •• 
1& 
17 
IB 
19 ITHIS IS A R SHIFT TE8T OF BIT 2 TO BIT 
20 
21 
22 000&10 PC=E7& I •• ERROR NUMBER 76 •• 
23 
24 
25 
2& 7THI8 IS A R SHIFT TEST OF BIT 3 TO BIT 4 
27 

,~ .. ~ 



-) ) ) 

10269 PRCST 0270 ~RCST 

01 01 
02 000612 PC=E77 I •• ERROR NUMBER 77 •• 02 
03 03 000&43 PC=Elll I •• ERROR NUMBER III •• 
04 04 
as 05 
Ob ITHIS IS A R SHIFT TEST OF BIT 3 TO BIT 4 0& ITHIS IS A R SHIFT TEST OF BIT 8 TO BIT 9 
07 07 
08 08 
09 000&15 PC=EIOO , •• ERROR NUM6ER 100 •• 09 000&4& PC=EI12 I •• ERROR NUMBER 112 •• 

'10 10 
II II 
12 ITHIS IS A R SHIFT TEST OF BIT 4 TO BIT 5 12 ITHIS IS A R SHIFT TEST OF BIT 9 TO BIT 10 
13 13 
14 14 
IS 000&17 PC=EIOI , •• ERROR NUMBER 101 •• IS 000&50 PC=EI13 I •• ERROR NUMBER 113 •• 
1& 1& 
17 17 
18 ;THIS IS A R SHIFT TEST OF BIT 4 TO BIT 5 18 ITHIS IS A R SHIFT TEST OF BIT 9 TO BIT 10 
19 19 
20 
21 OOO&U PC=EI02 I •• ERROR NUMSER 102 •• 
22 
23 
24 ITHIS IS A R SHIFT TEST OF BIT 5 TO BIT & 
25 

,2& 
27 000&24 PC=EI03 I •• ERROR NUMBER 103 •• 
28 
29 
30 ,THIS IS A R SHIFT TEST OF BIT 5 TO BIT & 
31 
32 
33 000&27 PC=EI04 I •• ERROR NUMBER 104 •• 
'34 
35 
3& ;THIS IS A R SHIFT TEST OF BIT & TO BIT 
37 
38 
39 000&31 PC=EI05 ; •• ERROR NUMBER lOS •• 
40 
41 
42 ITHIS IS A R SHIFT TEST OF BIT & TO BIT 
43 
44 
45 000&34 PC=EIO& , •• ERROR NUMBER 10& •• 
4& 
47 
48 ,THIS IS A R SHIFT TEST OF BIT 7 TO BIT 8 
49 
50 
51 000b3& PC=EI07 , •• ERROR NUMBER 107 •• 
52 
53 
54 ,THIS IS A R SHIFT TEST OF BIT 7 TO BIT 
55 
5& 
57 000641 PC=EIIO , •• ERROR NUMBER 110 •• 
58 
59 
&0 ITHIS IS A R SHIFT TEST OF BIT 8 TO BIT 9 



l0271 P~CST 
01 0272 PRCST 

01 02 000b53 PC=EI14 , •• ERROR NUM8ER 114 •• 
02 000704 PC=EI2b , •• ERROR NUMBER 12b •• -03 
03 04 
04 05 ITHIS IS A R SHIFT TEST OF BIT Iv TO BIT II 
05 'SIT 15 R SHIFT FAI~EO IF ACI=O IF=OOOOOI SIT 15 INTO Z~ AND GATES 

0& 
0& 07 
07 08 000&55 PC=EI15 , •• ERROR NUMBER 115 •• 
08 00070& PC=EI2l I •• ERROR NUMBER 127 •• 09 
09 -10 
10 II ,THIS IS A R SHIFT TEST OF BIT 10 TO BIT II 
11 ,BIT I~ R SHIFT FAI~EO IF ACI=O IF=OOOOOI BIT IS INTO ZR AND GATES 

12 
12 13 
13 14 000&60 PC=EII& / •• ERROR NUMBER 11& •• 
14 000712 PC=EI30 I •• ERROR NUMBER 130 •• 15 
15 1& 
Ib 17 ,THIS IS A R SHIFT TEST OF SIT 11 TO 8IT 12 
17 IACO SHO=I SETUP FAI~EO - ~EFT SHIFT SING~E BIT TEST 18 
18 19 

20 000662 PC=Elll , •• ERROR NUMBER 117 •• 
21 
22 
23 ITHIS I~ A R SHIFT TEST OF BIT 11 TO BIT 12 24 
25 
2& 000&&5 PC=EI20 / •• ERROR NUMBER 120 •• 
27 
28 
29 ,THIS IS A R SHIFT TEST OF BIT 12 TO BIT 13 
30 
31 
H 000&&7 PC=EI21 , •• ERROR NUMBER 121 •• 
33 
34 
35 /THIS IS A R SHIFT TEST OF lI'n 12 TO BIT 13 
3& 
37 
38 000672 PC=EI22 , •• ERROR NUMBER 122 •• n 
40 
41 ITHIS IS A R SHIFT TEST OF 8IT 13 TO BIT 14 
42 
43 
44 000674 PC=EI23 , •• ERROR NUMBER 123 •• 
45 
4& 
47 ,THIS IS A R SHIFT TEST OF BIT 13 TO BIT 14 
48 
49 
50 000&77 PC=EI24 / •• ERROR NUMBER 124 •• 
51 
52 
53 ,THIS IS A R SHIFT TEST OF SIT 14 TO BIT 15 
54 
55 
5& 000701 PC=EI25 , •• ERROR NUM8ER 125 •• 
57 
58 
59 ,THIS IS A R SHIFT TEST OF BIT 14 TO BIT IS 
&0 

(~ -~ () 



) ) ) 

10C!73 PRCST 0274 ~RCST 
01 01 
OC! 000715 PC=E131 , •• ERROR NU~BER 131 •• 02 
03 03 000746 PC=EI43 , •• ER~OR NUM~ER 143 •• 
04 04 
05 ,THIS IS A ~ SHIFT TEST OF BIT 15 TO BIT 14 05 
06 06 ,THIS IS A ~ SHIFT TEST OF SIT 10 TO BIT 09 
07 07 
08 000717 PC=EI32 , •• ERROR NUMBER 132 •• 08 
09 09 000750 PC=EI44 , •• ERROR NUMBER 144 •• 

'10 10 
11 rTHIS IS A ~ SHIFT TEST OF BIT 15 TO BIT 14 11 
12 12 ,THIS IS A ~ SHIFT TEST OF BIT 10 TO BIT 09 
13 13 
14 14 
15 000722 PC=EI33 , •• ERROR NUMBER 133 •• IS 000753 PC=EI45 , •• ERRUR NUMBER 145 •• 
16 1& 
17 17 
18 ,THIS IS A ~ SHIFT TEST OF BIT 14 TO bIT 13 18 ,THIS IS A ~ SHIFT TEST OF BIT 09 TO BIT 08 
19 19 
20 
21 000724 PC=EI34 , •• ERROR NUMBER 134 •• 
22 
23 
24 rTHIS IS A ~ SHIFT TEST OF BIT 14 TO BIT 13 
25 
26 
27 000727 PC=EI35 J'. ERROR NUMBER 135 •• 
28 
29 
30 ,THIS IS A ~ SHIFT TEST OF BIT 13 TO BIT 12 
31 
32 
33 000731 PC=EI3& , •• ERROR NU~eER 136 •• 
34 
35 
36 ,THIS IS A ~ SHIFT TEST OF eIT 13 TO BIT 12 
37 
38 
39 000734 PC=EI37 , •• ERROR NUMBER 137 •• 
40 
41 
42 JTHIS IS A ~ SHIFT TEST OF BIT 12 TO BIT II 
43 
44 
45 000736 PC=EI40 , •• ERROR NUMBER 140 •• 
46 
47 
48 ,THIS IS A L SHIFT TEST OF BIT 12 TO BIT II 
49 
50 
51 000741 PC=EI41 , •• ERROR NU~BER 141 •• 
52 
53 
54 ,THIS IS A ~ SHIFT TEST OF BIT II TO BIT 10 
55 
5& 
57 000743 PC=EI42 , •• ERROR NUMBER 142 •• 
58 
59 
60 ,THIS IS A ~ SHIFT TEST OF BIT II TO BIT 10 



10275 PRCST 
01 0276 PRCST 

01 02 000755 PC=EI46 , •• ERROR NUMBER 146 •• 02 001006 PC=EI60 , •• ERROR NUMBER 160 ••. 03 
03 04 
04 OS ,THIS IS A ~ SHIFT TEST OF BIT 09 TO 8IT 08 OS ,THIS IS A ~ SHIFT TEST OF ~IT 04 TO BIT 03 06 
06 07 
07 08 000760 PC=EI47 : •• ERROR NUMBER 147 •• 08 001011 PC=EI61 : •• ERROR NUMBER 161 •• 09 
09 '10 
10 11 :THIS IS A ~ SHIFT TEST OF BIT 08 TO BIT 07 II :THIS IS A ~ SHIFT TEST OF 8IT 03 TO BIT 02 12 
12 n 
13 14 000762 PC=EI50 ". ERROR NUMBER ISO •• 14 001013 PC=EI62 I" ERROR NUMBER 162 •• IS 
15 16 

ITHIS IS A ~ SHIFT TEST OF SIT 08 TO 8~T 07 16 17 
17 :THIS IS A ~ SHIFT TEST OF 8IT 03 TO BIT 02 18 
18 19 

20 
21 

000765 PC=EI51 I" ERROR NUMSER lSI •• 

22 
23 
24 

'ITHIS IS A ~ SHIFT TEST OF BIT 07 TO BIT 06 

25 
26 
27 

000767 PC=EI52 I" ERROR NUM8ER 152 •• 

28 
29 
30 

ITHIS IS A ~ SHIFT TEST OF BIT 07 TO BIT 06 

31 
32 000772 
33 

PC=EI53 I" ERROR NUMBER 153 •• 

34 
15 
36 

ITHIS IS A ~ SHIFT TEST OF ~IT 06 TO BIT OS 

37 
38 000774 PC=EI54 I" ERROR NUM8ER 154 •• 
39 
40 
41 
42 

:THIS IS A ~ SHIFT TEST OF BIT 06 TO bIT OS 

43 
44 000777 PC=EI55 : •• ERROR NUMBER ISS •• 
45 
46 
47 
48 

ITHIS IS A ~ SHIFT TEST OF BIT 05 TO BIT 04 

49 
50 
51 

uOIOOI PC=EI56 : •• ERROR NUMBER 156 •• 

52 
53 
54 

:THIS IS A ~ SHIFT TEST OF BIT 05 TO BIT 04 

55 
56 001004 PC=EI57 I" ERROR NUMBER 157 •• 
57 
58 
59 
60 

:THIS IS A ~ SHIFT TEST OF BIT 04 TO BIT 03 

~ .,~ .~ 
~~--.---------.. 



) ) ) 

10217 PRCST 0278 PRCST 
01 01 
02 00101& PC=EI&3 , •• ERRUR NUM8E~ 1&3 •• 02 001057 PC=EI7S , •• ERHOR NUMBER 175 •• 
03 03 
04 04 
05 ,THIS IS A L SHIFT TEST OF BIT 02 TO BIT 01 OS 'T~IS IS A R SHIFT TEST OF NOT BIT I TO NOT BIT 2 
0& 0& 
07 07 
08 001020 PC=EI&4 , •• ERROR NUMBER 1&4 •• 06 001063 PC=EI7& , •• ERROR NUMBER 17& •• 
09 09 
10 10 
II ,THIS IS A L SHIFT TEST OF BIT 02 TO BIT 01 II ,THIS 15 A R SHIFT TEST OF NOT BIT I TO NOT BIT 2 
12 12 
13 13 
14 001023 PC=EI&5 , •• ERROR NU~~ER 1&5 •• 14 001067 PC=EI77 , •• ERHOR NUMBER 177 •• 
IS 15 
16 1& 
17 ,THIS IS A L SHIFT TEST OF BIT 01 TO BIT 00 \7 ,THIS IS A R SHIFT TEST OF NOT BIT 2 TO NOT BIT 3 
18 18 
19 
20 001025 PC=EI6& , •• ERROR NUMBER 1&& •• 
21 
22 
23 ,THIS IS A L SHIFT TEST OF aIT 01 TO BIT 00 
24 
25 
2& 001030 PC=f167 , •• ERROR NUMBER 167 •• 
27 
28 
29 ,BIT 00 L SHIFT FAILED IF ACI=O IF=IOOOOO BIT 00 INTO ZR AND GAT~S 
30 
31 
32 001032 PC=EI70 , •• ERROR NUMdER 170 •• 
33 
34 
35 ,BIT 00 L SHIFT FAILED IF AC)=O IF=looooa BIT 00 INTU ZR AND GATES 
3& 
37 
38 001037 PC=EI71 , •• ERROR NUMBER 171 •• 
3'1 
40 
41 ,SETUP ~AILEO CRY=O TO BIT 0, SHIFT A 0 BIT IN FIELD OF ONES TEST 
42 
43 
44 001044 PC=EI72 , •• ERROR NUMBER 172 •• 
45 
46 
47 ,SETUP FAILED CRY=O TO BIT 0, SHIFT A 0 BIT IN FIELD OF ONES TEST 
48 
49 
50 001047 PC=EI73 , •• ERROR NUMBER 173 •• 
51 
52 
53 ,THIS IS A R SHIFT TEST OF NOT BIT 0 TO NOT BIT I 
54 
55 
5& 001053 PC=EI74 , •• ERROR NUMBER 174 •• 
57 
58 
59 ,THIS IS A R SHIFT TEST OF NOT BIT 0 TO NOT BIT I 
60 



1027~ PRCST 
0280 PRCST 01 

01 02 001073 PC=E200 , •• ERROR NUM8ER 200 •• 
02 001143 PC=E212 , •• ERRUH NUMBER 212 •• 03 
03 04 
04 05 ,THIS IS A R SHIFT TEST OF NOT BIT 2 TO NOT BIT 3 05 ITHIS IS A R SHIFT TEST OF NOT BIT 7 TO NOT BIT 8 0& 
0& ·07 
07 08 00 I 077 PC=E201 , •• ERROR NUMBER 201 •• 08 001147 PC=E213 I •• ERROR NUMBER 213 •• . 09 

10 09 
10 11 ,THIS IS A R SHIFT TEST OF NOT BIT 3 TO NOT BIT 4 
II ;THIS IS A R SHIFT TEST OF NOT BIT 8 TO NOT BIT 9 12 
12 13 
13 14 001103 PC=E202 , •• ERROR NUMBER 202 •• 14 001153 PC=E214 I •• ERROR NUMBER 214 •• IS 
15 1& 
1& 17 ,THIS 15 A R SHIFT TEST OF NOT BIT 3 TO NOT BIT 4 
17 ,THIS IS A R SHIFT TEST OF NOT BIT 8 TO NOT BIT 9 18 
18 19 

20 001107 PC=E203 , •• ERROR NUMBER 203 •• 
21 
22 
23 ITHIS IS A R SHIFT TEST OF NOT BIT" TO NOT BIT 5 
24 
25 
2& 001113 PC=E204 , •• ERRUR NUMBER 204 •• 
27 
28 
29 ,THIS IS A R SHIFT TEST OF NOT 8IT 4 TO NOT BIT 5 
30 
31 
32 001117 PC=E205 , •• ERROR NUMBER 205 •• 
n 
34 
35 ITHIS IS A R SHIFT TEST OF NOT BIT 5 TO NOT BIT & 
3& 
!7 
38 001123 PC=E20& I •• ERROR NUMBER 20& •• 
39 
40 
'II ITHIS IS A R SHIFT TEST OF NOT BIT 5 TO NOT BIT & 
42 
43 
44 001127 PC=E207 I •• ERROR NUMBER 207 •• 
45 
4& 
47 ITHIS IS A R SHIFT TEST OF NOT BIT & TO NOT BIT 7 
48 
49 
50 001133 PC=E210 I •• ERROR NUMBER 210 •• 
51 
52 
53 ,THIS IS A R SHIFT TEST OF NOT BIT & TO NOT BIT 7 
54 
55 
5& 001137 PC=E211 I •• ERROR NUMBER 211 •• 
57 
58 
59 ,THIS IS A R SHIFT TEST OF NOT BIT 7 TO NOT BIT 8 
&0 

\J \~ \~ 



-) ) ) 

10281 PRCST 0282 PRCST 
01 01 
02 02 
03 001157 PC=E2IS ,.* ERROR NUMBER 215 *. 03 001227 PC=E227 ,.* ERHOR NUM~ER 227 •• 
04 04 
05 OS 
06 ITHIS IS A R SHIFT TEST OF NOT BIT 9 TO NOT BIT 10 0& ITHIS IS A R SHIFT TEST OF NOT BIT 14 TO NOT BIT IS 
07 07 
08 OS 
09 001163 PC=E21& ,.~ ERROR NUMBER 21& •• 09 001233 PC=E230 , •• ERROR NUM8ER 230 •• 
10 10 
11 II 
12 ITHIS 18 A R SHIFT TEST OF NOT BIT 9 TO NOT BIT 10 12 ,THIS IS A R SHIFT TEST OF NOT BIT 14 TO NOT BIT IS 
13 13 
14 14 
IS 001167 PC=E217 I •• ERROR NUMBER 217 •• IS 001237 PC=E231 , •• ERROR NUMBER 231 •• 
16 16 
17 17 
18 ITHIS IS A R SHIFT TEST OF NOT BIT 10 TO NOT BIT II 18 IAN Rib TO R30 MAV HAVE LOST (MOVOR TESTl 
19 19 
20 
21 001173 PC=E220 I •• ERROR NUM8ER 220 •• 
22 
23 
24 ,THIS IS A R SHIFT TEST OF NOT 81T 10 TO NOT BIT II 
25 
26 
27 001177 PC=E~21 , •• ERROR NUMBER 221 •• 
28 
29 
30 ,THIS IS A R SHIFT TEST OF NOT BIT II TO NOT BIT 12 
31 
32 
33 001203 PC=E222 , •• ERROR NUM~ER 222 •• 
34 
35 
36 ,THIS Ib A R SHIFT TEST OF NOT BIT II TO NOT BIT 12 
37 
38 
39 001207 PC=E223 ,*. ERROR NUMBER 223 •• 
40 
41 
42 ITHIS IS A R SHIFT TEST OF NOT BIT 12 TO NOT BIT 13 
43 
44 
45 001213 PC=E224 , •• ERROR NUMBER 224 •• 
46 
47 
48 'THIS IS A R SHIFT TEST OF NOT BIT 12 TO NOT BIT 13 
49 
50 
51 001217 PC=E225 , •• ERROR NUMBER 225 .* 
52 
53 
54 ITHIS IS A R SHIFT 1EST OF NOT BIT 12 TO NOT BIT 13 
55 
5& 
57 001223 PC=E226 ,*. ERROR NUMBER 226 •• 
58 
59 
60 ,THIS 15 A R SHIFT TEST OF NOT BIT 13 TO NOT BIT 14 



10283 PRCST 
01 0284 PRCST 
02 0012Ql PC=E232 , •• ERROR NUMBER 232 •• 
03 

01 ,THIS IS A L SHIFT TEST OF NOT BIT 12 TO NOT BIT II 
02 

04 03 
05 ,CRY SHU=O FROM LAST MOVOR 
Ob 

04 001307 PC=Ei!44 , •• ERROR NUMBE~ 244 •• 
05 

07 0& 
08 0012Qb PC=E23l , •• ERROR NUM8ER 233 •• 
09 

07 ITHIS IS A L SHIFT TEST OF NOT BIT 12 TO NOT BIT 11 
08 

10 09 
11 ,SETUP SERIES OF LEFT SHIFT TESTS SET ACO=17777& 
12 'LEFT SHIFT SETUP FAILED 
13 

10 001.Sl3 PC=E245 I •• ERRUR NUMBER 245 •• 
11 
12 

IQ 
IS 001250 PC=E234 , •• ERROR NUMBER 234 •• 
1& 

13 ,THIS IS A L SHIFT TEST OF NOT BIT II TO NOT BIT 10 
14 
15 

17 
18 ,SETUP SE~IES OF LEFT SHIFT TESTS SET ACO=17777& 
19 'LEFT SHIFT SETUP FAILED 
20 
21 

1& 001317 PC=E24b I •• ERROR NUMBER 24b •• 
17 
18 
19 ,THIS IS A L SHIFT TEST OF NOT BIT II TO NOT BIT 10 
20 

22 001253 PC=E235 , •• ERROR NUMBER 235 •• 
23 
24 
25 ,THIS IS A L SHIFT TEST OF NOT BIT IS TO NOT BIT 14 
2& 
27 
28 001257 PC·f23& , •• ERROR NUMBER 23& •• 
29 
30 
31 ,THIS IS A L SHIFT TEST OF NOT BIT 15 TO NOT BIT 14 
32 
33 
34 0012&3 PC=Ei!37 '** ERROR NU.MBER 237 •• 
35 
3& 
37 ,THIS IS A L SHIFT TEST OF NOT BIT 14 TO NOT BIT 13 
38 
39 
40 0012&7 PC=E240 , •• ERROR NUMBER 240 •• 
41 
42 
43 iTHIS IS A L SHIFT TEST OF NOT BIT 14 TO NOT BIT 13 
44 
45 
4& 001273 PC=E241 , •• ERROR NUMBER 241 •• 
47 
48 
49 ,THIS IS A L SHIFT TEST OF NOT BIT 13 TO NOT BIT 12 
50 
51 
52 001277 PC=E242 , •• ERROR NU~8ER 242 •• 
53 
54 
55 ,THIS 15 A L SHIFT TEST OF NOT 8IT 13 TO NOT BIT 12 
5& 
57 
58 001303 PC=E243 , •• ERROR NUMBER 243 •• 
59 
&0 

() ~~ (~ 



r 
) ) ) 

10285 PRCST 028b PRCST 
01 01 
02 001323 PC=E247 , •• ERROR NUMSER 247 •• 02 001373 PC=E2bl , •• ERROR NUMBER 2&1 ••. 
03 03 
04 04 
05 ,THIS IS A L SHIFT TEST OF NOT BIT 10 TO NOT 8IT Oq 05 ,THIS IS A L SHIFT TEST OF NOT BIT 05 TO NOT BIT 04 
0& 0& 
07 07 
08 001327 PC=E250 , •• ERROR NUMBER 250 •• 08 U 0 1377 PC=E2bc , •• ERROR NUMSER 2&2 •• 
Oq Oq 
'10 10 
11 ,THIS IS A L SHIFT TEST OF NOT BIT 10 TO NOT BIT Oq 11 ,THIS IS A L SHIFT TEST OF NOT SIT 05 TO NOT BIT 04 
12 12 
13 13 
14 001333 PC=E251 , •• ERROR NUMBER 251 •• 14 001403 PC=E2&3 , •• ERROH NUMSER 2&3 •• 
15 15 
16 1& 
17 ,THIS IS A L SHIFT TEST OF NOT BIT Oq TO NOT BIT 08 17 ,THIS IS A L SHIFT TEST OF NOT BIT 04 TO NOT BIT 03 
18 18 
lq 
20 001337 PC=E252 , •• ERROR NUMBER 252 •• 
21 
22 
23 ,THIS IS A L SHIFT TEST OF NOT BIT Oq TO NOT BIT 08 
24 
25 
2& 001343 PC=E253 , •• ERROR NUMBER 253 •• 
27 
28 
2q ,THIS IS A L SHIFT TEST OF NOT 81T 08 TO NOT BIT 07 
30 
31 
32 001347 PC=E254 , •• ERROH NUMBER 254 •• 
33 
34 
35 /THIS IS A L SHIFT TEST OF N'OT BIT 08 TO NOT BIT 07 
3& 
37 
38 001353 PC=E255 , •• ERROR NUMBER 255 •• 
3q 
40 
41 ,THIS IS A L SHIFT TEST OF NOT BIT 07 TO NOT BIT 0& 
42 
43 
44 001357 PC=E25& , •• ERROR NUMBER 25& •• 
45 
4& 
47 ,THIS IS A L SHIFT TEST OF NOT BIT 07 TO NOT BIT 0& 
48 
4q 
50 0013b3 PC=E257 , •• ERROR NUMBER 257 •• 
51 
52 
53 ,THIS IS A L SHIFT TEST OF NOT BIT 0& TO NOT BIT 05 
54 
55 
5& ~013b7 PC=E2&0 , •• ERROR NUMBER 2&0 •• 
57 
58 
Sq ,THIS IS A L SHIFT TEST OF NOT BIT 0& TO NOT BIT 05 
&0 



10281 PRCST 
01 
02 001407 
03 
04 
as 
Ob 
07 
08 001415 
09 
10 
11 
12 
13 
14 001417 
15 
16 
17 
18 
19 
20 001423 
21 
22 
23 
24 
25 
2& 0011121 
27 
28 
29 
30 
31 
32 001433 
n 
34 
35 
36 
37 
38 001431 
39 
40 
41 
42 
43 
44 001443 
45 
41> 
47 
48 
49 
50 001445 
51 
52 
53 
54 
55 
56 
57 001451 
58 
59 
&0 

~ 

PC=E264 , •• ERROR NUMBER 264 o. 

,THIS IS A L SHIFT TEST OF NOT BIT 04 TO NOT BIT 03 

PC=E265 , •• ERROR NUMBER 265 .0 

'THIS IS A L SHIFT TEST OF NOT BIT 03 TO NOT BIT 02 

PC=E266 , •• ERROR NUMBER 266 •• 

ITHIS IS A L SHIFT TEST OF NOT BIT 03 TO NOT BIT 02 

PC=E267 I •• ERROR NUMBER 267 •• 

,THIS 18 A L SHIFT TEST OF NOT BIT 02 TO NOT BIT 01 

PC=E~70 , •• ERROR NUMBER 270 ._ 

,THIS IS A L SHIFT TEST OF NOT BIT 02 TO NOT BIT 01 

PC=E271 , •• ERROR NUMBER 271 •• 

ITHIS 15 A L SHIFT TEST OF NOT BIT 01 TO NOT BIT 00 

PC=E212 I •• ERROR NUMBER 272 •• 

ITHIS IS A L SHIFT TEST OF NUT BIT 01 TO NOT BIT 00 

PC=E273 , •• ERROR NUM8ER 273 •• 

,SHO RESULT IN ACI=-l, MOVOL TEST. 

PC=E274 I •• ERROR NUMBER 274 •• 

,BIT 0 TO CRY FAILED 

PC=E275 , •• ERROR NUMBER 275 •• 

IADD 0+0 GENERATED A CARRY 

0288 PRCST 
01 
U2 
03 001455 PC=E276 , •• ERROR NUMBER 27& •• 
04 
05 
0& IADO O+U GENERATEU A CARRY 
07 
08 
09 001456 PC=E277 '.0 ERROR NUM8ER 277 •• 
10 
11 
12 ,SET U~ ACO TO=+l SET UP FAILED 
13 
14 
15 00146& PC=E300 '*. ERROR NUMBER 300 •• 
11> 
11 
18 ,TEST AuD INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 
19 ,ACO=I COMING INTO THE TEST 
20 

3 .~ 



) ) ) 

!0i!89 PRCST 
01 
02 001477 PC=E301 I" ERROR ~UMBER 301 •• 
03 
04 
05 ITEST ADO INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 
Ob IACO=2 COMING INTO THE TEST 
07 
08 
09 001510 PC=E3U2 '" ERROR NUMBER 302 •• 

'10 
II 
12 ITEST AVO INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 
13 IACO=4 COMING INTO THE TEST 
14 
15 
I~ 0015i!1 PC=E303 I" E~ROR NUMBER 303 •• 
17 
18 

0i!90 PRCST 
01 IT~ST ADO INST~UCTIOlll ilia CARRY wHEN SRC IS NUN ZERO 
02 IACO=IOOO COMING INTO THE TEST 
03 
04 
05 UOI&20 PC=E312 I" E~ROR NUMBER 312 •• 
0& 
07 
08 ,TEST AVO INSTRUCTION NO CARRY ~HEN SRC IS NON ZERO 
09 IACO=2UUO COMIt.G INTO THE TEST 
10 
II 
12 001&31 PC=E313 I" ERROR NUMBER 313 •• 
13 
14 
15 ,TEST ADO INSTRUCTION NO CARRY wHEN SRC IS iliON ZERO 
Ib IACO=QUoO COMING INTU THE TEST 
17 

19 ITEST AVO INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 
20 IACO=IU COMING INTO THE TEST 
21 
22 
23 001532 PC=E304 I" ERROR NUMBER 304 •• 
24 
25 
2& ITEST ADD INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 
27 ,ACO~2U COMING INTO THE TEST 
28 
29 
30 001543 PC=E305 , •• ENHOR NUMBER 305 •• 
31 
32 
33 ,TEST ADD INSTRUCTION NO CANRY WHEN SHC IS NON ZERO 
34 IACO=4U COMING INTO THE TEST 
35 
J& 
37 001554 PC=E30b , •• ERROR NUMBER 30& •• 
38 
39 
40 ,TEST ADD INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 
41 IACU=IOO COMING INTO THE TEST 
42 
43 
44 0015&5 PC=E307 I'. ERROR NUMBER 307 •• 
45 
4& 
47 ,TEST ADO INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 
48 ,ACO=200 COMING INTO THE TEST 
49 
50 
51 00 157& PC=E310 , •• ERROR NUMBER 310 •• 
52 
53 
54 ,TEST ADO INSTRUCTION NO CARRY WHEN SRC IS NON ZERO 
55 IACO=4UO COMING INTO THE TEST 
56 
57 
58 001607 PC=E311 I" ERROR NUMBER 311 •• 
59 
&0 



IOc91 
01 
OC 
03 
04 
05 
0& 
07 
08 
09 
'10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2a 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
59 
&0 

PRCST 

001642 PC=E314 , •• ERROR NUMBER 3~4 •• 

,TEST ADO INST~UCTION NO CARRY WHEN sRC IS NON ZE~O 
,ACO=10000 COMING INTO THE TEST 

001653 PC=E315 , •• ERROR NUMBER 315 •• 

,TEST AOD INSTRUCTIUN NO CARRY WHEN SRC IS NON ZERO 
,ACO=2UOOO COMING INTO THE TEST 

001&&4 PC=E316 I •• ERROR NUMBER 31& •• 

,TEST ADD INSTRUCTION NO CARRY WHEN sRC IS NON ZERO 
IACO=4UUOO COMING INTO THE TEST 

001&75 PC=E317 , •• ERROR NUMBER 317 •• 

ITEST AOU INSTRUCTION NO CARRY WHEN aRC IS NON ZERO 
IACO=100000 COMING INTO THE TEST 

001701 PC=E320 , •• ERROR NUMBER 320 •• 

IRESET UP ACO FOR DEST NDT=O ADD TEST 

001711' PC=E321 I •• ERROR NUMBER 321 •• 

,ACO=I COMING INTO THE TEST 

001722 PC=E322 , •• ERROR NUMBER 322 •• 

,TEST ADO INSTRUCTION NO CARRY WHEN DEaT IS NON ZERO 
,ACO=2 COMING INTO THE TEST 

001733 PC=E323 , •• ERWOR NUMBER 323 •• 

ITEST AUD INSTRUCTION N~ CARRY WHEN DEST IS NONZERO 
,ACO=4 COMING INTO THE TEST 

001744 PC=E324 I •• ERROR NUMdER 324 •• 

.~ 

,TEST AUO INSTRUCTION NO CARRY WHEN DEST IS NON ZERO 
IACO=IO COMING INTO THE TEST 

Oc9c 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
II 
12 
13 
14 
15 

'~ 

PRCST 

0017~5 PC=E325 I •• EHROR NUMBER 325 •• 

ITEST ADO INSTRUCTION NO CARRY ~HEN OEST IS NON ZERO 
lACU=2U COMING INTO THE TEST 

0017&& PC=E326 , •• ERROR NUMBER 326 •• 

ITEST AOD INSTRUCTION NO CARRY WHEN DEST IS NON ZERO 
IACO=40 COMING INTO THE TEST 

'~ 



-) 

10293 PRCST 
01 
02 001777 
03 
04 
05 
0& 
01 
08 
09 
'10 002010 
II 
12 
13 
14 
15 
1& 
17 002021 
18 
19 
20 
21 
22 
23 
24 002032 
25 
2& 
21 
28 
29 
30 
31 002043 
32 
33 
34 
35 
3& 
31 
38 002054 
39 
40 
41 
42 
43 
44 
45 0020&5 
4& 
41 
48 
49 
50 
51 
52 00207& 
53 
54 
55 
5& 
51 
58 
59 002101 
&0 

PC=EJ27 , •• ERROR NUMBER 321 •• 

,TEST ADO INSTRUCTION NO CARRY WHEN DEST IS NON ZERO 
:ACO=IOO COMING INTO THE TEST 

PC=E330 : •• ERROR NUMBE~ 330 •• 

:TEST ADD INSTRUCTION NO CARRY wHEN DEST IS NON ZERO 
:ACO=200 COMING INTO THE TEST 

PC=EJ31 : •• ERROR NUMBER 331 •• 

,TEST ADD INSTRUCTION NO CARRY WHEN DEST IS NON ZERO 
,ACO=40U COMING INTO THE TEST 

PC=E332 , •• ERROR NUMSER 332 •• 

:TEST ADD INSTRUCTION NO CARRY WHEN DEST IS NON ZERO 
:ACO=1000 COMING INTO THE TEST 

PC=E3J3 , •• ERROR NUMBER 333 •• 

,TEST ADD INSTRUCTION NO CARRY WHEN DEST IS NON ZERO 
,ACO=2000 COMING INTO THE TE~T 

PC=E334 , •• ERROR NUMSER 334 •• 

,TEST ADD INSTRUCTION NO CARRY wHEN DEST IS NON ZERO 
,ACO=40UO COMING INTO THE TEST 

PC=E335 , •• ERROR NUMBER 335 •• 

:TEST AUD INSTRUCTION NO CARRY WHtN DEST IS NON ZERO 
:ACU=10UUO COMING INTO THE TEST 

PC=E33& : •• ERROR NUMBER 33& •• 

:TEST ADO INSTRUCTION NO CARRY WHEN OEST IS NON ZERO 
:ACO=2UOOO COMING INTO THE TEST 

PC=E337 , •• ERROR NUM~ER 331 •• 

)-

0294 PRCST 
01 
02 :TEST ACD INSTRUCTION NO CAHRY WHEN DESl IS NON ZERO 
03 I ACU=40000 COMING INTO THE TEST 
04 
05 
06 002120 PC=EJ40 : •• ERROR NUMBER 340 •• 
01 
08 
09 :TEST ADD INSTRUCTION NO CARRY WHEN DEST IS NON ZERO 
10 :ACO=100000 COMING INTO THE TEST 
11 

) 



10295 
01 
02 
03 
04 
05 
0& 
07 
08 
09 
'10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 
44 
45 
410 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
59 
100 

~MCST 

002124 PC=E341 , •• ERROR NUMBER 341 •• 

,SET UP ijIT 15 FOR ADD TESTS 
,ACO SHO=_1 

002132 PC=E342 , •• ERROR NUMBER 342 •• 

,TEST 5INGLE BIT CARRY ADO 8IT 15 TO ITSELF 
'LOOK FOR RESULTANT CARRY INTO NEXT 8IT 14 
,AND SUM 8IT 15 TO GO TO 0 RESULT SHD=2 

002141 PC=E343 I" ERROR NUMBER 343 •• 

,TEST SINGLE eIT CARRY ADD BIT 14 TO ITSELF 
ILOUK FOR RESULTANT CARRY INTO NEXT BIT 13 
,AND SUM BIT 14 TO GO TO 0 RESULT SHO=4 

002150 PC=E344 , •• ERROR NUMSER 344 •• 

ITEST SINGLE BIT CARRY ADO BIT 13 TO ITSELF 
'LOOK FUR RESULTANT CARRy INTO NEXT BIT 12 
lAND SUM BIT 13 TO GO TO 0 RESULT SHD=10 

002157 PC=E34S I •• ERROR NUMBER 345 •• 

ITEST SINGLE SIT CARRY ADD BIT 12 TO ITSELF 
ILOOK FOR RESULTANT CARRY INTO NEXT BIT 11 
IANO SUM BIT 12 TO GO TO 0 RESULT SMO=20 

0021610 PC=E3410 I •• ERROR NUMBER 34& •• 

ITEST SINGLE BIT CARRY ADO BIT 11 TO ITSELF 
,LOOK FOR RESULTANT CARRY INTO NEXT BIT 10 
,AND SUM 8IT II TO GO TO 0 RESULT SHO=40 

002175 PC=E347 , •• ERROR NUMBER 347 •• 

,TEST SINGLE BIT CARRY ADD BIT 10 TO ITSELF 
'LOOK FOR RESULTANT CARRY INTO NEXT BIT 9 
,AND SUM BIT 10 TO GO TO 0 RESULT SHD=100 

002204 PC=E350 , •• ERROR NUMBER 350 o. 

,TEST SI~GLE BIT CARRY ADO 8IT 9 TO ITSELF 

~ 

029& 
01 
02 
03 
04 
05 
0& 
07 
08 
09 
10 
11 

(3 

PRCST 
ILOOK FOR RESULTANT CARRY INTO NEXT SIT 8 
,AND SUM BIT 9 TO GO TO 0 RESULT SHD=200 

002213 PC=E351 ,0. ERROR NUMBER 351 •• 

,TEST SINGLE BIT CARRY ADO BIT 8 TO ITSELF 
,LOOK FOR RESULTANT CARRY INTO NEXT BIT 7 
,AND SUM BIT d TO GO TO 0 RESULT SHO=400 

<J 



10297 
01 
02 
03 
04 
OS 
0& 
07 
08 
09 

"10 
11 
12 
13 
14 
IS 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
2cl 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
3~ 
39 
40 
41 
42 
43 
44 
45" 
4& 
47 
48 
49 
SO 

-) 

P~CST 

002222 PC=E352 , •• ERROR NUM8ER 352 •• 

TEST SINGLE oIT CARRY ADD BIT 7 TO ITSELF 
LOOK FOR RESULTANT CARRY INTO NEXT BIT 6 
AND SUM BIT 7 TO GU TO 0 RESULT SHD=IOOO 

002231 PC=E353 I •• ERROR NUMBER 353 •• 

IT~ST SINGLE BIT CARRY ADD BIT 6 TO ITSELF 
ILOOK FUR RESULTANT CARRY INTO NEXT BIT 5 
,ANU SUM BIT & TO GO TO 0 RESULT SHD=2000 

002240 PC=E354 I •• ERROR NUMBER 354 •• 

,TEST SINGLE BIT CA~RY ADD BIT 5 TO ITSELF 
ILUDK FOR RESULTANT CARRY INTO NEXT BIT 4 
IANO SUM BIT 5 TO GO TO 0 RESULT" SHD=4000 

002247 PC=E355 I •• ERROR NUMBER 355 •• 

ITEST SINGLE SIT CARRY ADD BIT 4 TO ITSELF 
,LOUK FUR RESULTANT CARRY "INTO NEX"T BIT 3 
lAND SUM BIT 4 TO GO TO 0 RESULT SHD=IOOOO 

00225& PC=E356 I •• ERKOR NU"MBER 35& •• 

ITEST SINGLE BIT CARRY ADO BIT 3 TO ITSELF, 
ILOOK FUR RESULTANT CARRY INTO NEXT BIT 2 
lAND SUM BIT 3 TO GO TO 0 RESULT SHO=20000 

0022&5 PC=E357 I •• ERROR NUMBER 357 •• 

ITEST SINGLE BIT CARRY ADO BIT 2 TO ITSELF 
ILOUK FOR RESULTANT CARRY INTO NEXT BIT I 
lAND SUM BIT 2 TO GO TO 0 RESULT SHD=40000 

51" 002274 PC=E3&0 , •• ERROR NUMBER 360 •• 
52 
53 
54 ,TEST SINGLE BIT CARRY ADO BIT I TO ITSELF 
55 ILOOK FOR RESULTANT CARRY INTO NEXT BIT 0 
5& lAND SUM BIT I TO GO TO 0 RESULT SHO=IOOOOO 
57 
58 
59 002300 PC=E3&1 , •• ERROR NUMBER 361 •• 
&0 

"Y 

0298 
01 
02 
03 
04 
05 
0& 
07 
U8 
09 
10 
II 

~RCST 

ITEST ADD BIT 0 TO BITO ACO=IOOOOO 
ISEE THAT CRYOUT GETS TU CRY 

00c302 PC=E3b2 I •• ERROR NUMBER 362 •• 

ITEST ADD BIT 0 TO BITO ACO=IOOOOO 
ISEE THAT CRYOUT GETS TO CRY 

) 



10299 PRCST 
01 
02 002305 
03 
04 
05 
0& 
07 
08 
09 002307 

'10 
II 
12 
13 
14 
15 
1& 002313 
17 
18 
19 
20 
21 
22 002315 
23 
24 
25 
2& 
27 
28 002321 
29 
30 
31 
32 
33 
34 
35 002323 
3& 
37 
38 
39 
40 
41 
42 002327 
43 
44 
45 
46 
47 
48 002331 
49 
50 
51 
52 
53 
54 002334 
55 
5& 
57 
58 
59 
100 002337 

:J 

PC=E3&3 , •• ERROR NUMBER 3&3 •• 

ITEST ANO INSTRUCTION ANO VARIATIONS 
,FIRST TEST GROSS CASE AND -I TO -I 

PC=E3&4 , •• ERROR NUMBER 3&4 __ 

ITEST AND INSTRUCTION AND VARIATIONS 
,FIRST TEST GROSS CASE AND -I TO -I 

PC=~l&5 "-.ERROR NUM8ER 3&5 __ 

,TEST AND 0'5 TO O'S RESU~T SHO REMAIN=O 

PC=E3&& I •• ERROR NUMBER 3&& •• 

,TEST AND O'S TO O'S RESU~T SHO REMAIN=O 

PC=E3&7 ". ERROR NUMBER 3107 •• 

lAND -I TO 0 WITH 0 AS DESTINATION 
IRESU~T SHOU~O AGAIN=O'S 

'" 
PC=E370 , •• ERROR NUMBER 370 •• 

,AND -I TO 0 WITH 0 AS DESTINATION 
'RESU~T SHOU~O AGAIN=O'S 

PC=E371 I •• ERROR NUMBER 371 •• 

,TEST ANO OF t TO -I WITH -1 ORIGINA~ DESTINATION 

PC=E372 , •• ERROR NUM8ER 372 •• 

,TEST AND OF 0 TO -I WITH -I ORIGINA~ OESTINATION 

PC=E373 , •• ERROR NUMBER 373 •• 

,8ET UP ACO=I FOR FIRST AND TEST 

PC=E374 , •• ERROR NUMBER 374 •• 

0300 P~CST 
01 
02 
03 ;IS AN AND TST OF BIT 15 
04 IBIT I~ SHO REMAIN=I 
05 
0& 
07 002343 PC=E375 , •• ERROR NUMBER 375 •• 
06 
09 
10 ,MORE n'AN I BIT IN AND OF I 
II 
12 
13 0023410 PC=E37b , •• ERROR NUMBER 37& •• 
14 
15 
1& ,SOUkCE WI~~=I DEST WI~~=COMP~IMENT 
17 ,AND OF I AND ITS COM FAI~ED 
18 

,.~ -t. \'-' 



) 'J } 

10301 PRCST 0302 PRCST 
01 
02 002352 PC=E377 , •• ERROR NUMBER 377 •• 

01 lAND OF 4 AND ITS COM FAILED 
02 

03 03 
04 
05 ,DEST=I ~ND SRC=COM 

04 002414 PC=E410 , •• ERROR NUMBER 410 •• 
05 

0& ,AND UF I AND ITS COM FAILED 0& 
07 u7 ,IS AN AND TST OF aIT 12 
08 
09 00235& PC=E400 I •• ERROR NUMBER 400 •• 

08 ;BIT 12 SHD R~MAIN=I 
09 

'10 10 
II 
12 ,IS AN AND TST OF BIT 14 

11 002420 PC=E411 , •• ERROR'NUMBER 411 •• 
12 

13 IBIT 14 SHO REMAIN=I 13 
14 14 IMORE THAN 1 BIT IN AND OF 10 
15 15 
1& 0023&2 PC=E401 I •• ERROR NUMBER 401 •• 
17 
18 
19 ,MORE THAN I BIT IN AND OF 2 
20 
21 
22 0023&5 PC=E402 , •• ERROR NUMaER 402 •• 
23 
24 
25 ISOURCE WILL=2 OEST ~ILL=COMPLIMENT 
2& I~NO OF 2 AND ITS COM FAILED 
27 
28 
29 002371 PC=E403 , •• ERROR NUMBER 403 •• 
30 
31 
32 rDEST=2 AND SRC=COM 
33 ,AND OF 2 AND ITS COM FAILED 
34 
35 
3& 002375 PC=E404 , •• ERROR NUMBER 404 •• 
37 
38 
H ,IS AN AND TST OF BIT 13 
40 IBIT 13 SHD REMAIN=I 
41 
42 
43 002401 PC=E405 , •• ERRON NUMBER 405 •• 
44 
45 
4& ,MORE THAN I BIT IN AND OF 4 
47 
48 
49 
50 002404 PC=E40& , •• ERROR NUMBER 40& •• 
51 
52 
53 ,SOURCE WILL=4 DEST WILL=COMPLIMENT 
54 ,AND OF 4 AND ITS COM FAILED 
55 
5& 
57 002410 PC=E407 , •• ERROR NUMBER 407 •• 
58 
59 
&0 IDEST=4 AND SRC=COM 



10303 P~CST 
01 
02 002423 
03 
04 
OS 
0& 
07 
08 
09 002427 
10 
11 
12 
13 
14 
IS 
1& 002433 
17 
18 
19 
20 
21 
22 
a3 002437 
24 
25 
2& 
27 
28 
29 002442 
30 
31 
32 
33 
34 
3S 
31> 00244& 
37 
38 
39 
40 
41 
42 
43 002452 
44 
45 
4& 
47 
48 
49 
50 00245& 
SI 
5.2 
53 
54 
55 
5& 0024&1 
57 
58 
59 
&0 

~ 

PC=E41~ : •• ERROR NUMBER 412 •• 

'SUUNCE WILL=IO DEST wILL=COMPLIMENT 
,ANO OF 10 ANO ITS COM FAILEO 

PC=E413 , •• ERROR NUMBER 413 •• 

,OEST=IU ANO SRC=COM 
,AND OF 10 ANO ITS COM FAILED 

PC=E414 , •• ERROR NUMBER 414 •• 

:15 AN AND TST OF BIT II 
:BIT II SHO REMAIN=I 

PC=E415 : •• ERROR NUMBER 415 •• 

,MORE THAN 1 BIT IN ANO OF 20 

PC=E41& , •• ERROR NUMBER 41& •• 

:SOURCE ~ILL=20 OESr ~ILL=COMPLIMENT 
,ANO OF 20 AND ITS COM FAILEU 

PC=E417 , •• ERROR NUMBER 417 •• 

,DEST=2U ANO SRC=COM 
,AND OF 20 ANO ITS COM FAILED 

PC=f420 , •• ERROR NUMBER 420 •• 

,IS AN AND TST OF BIT 10 
,SIT IU SHD REMAIN=I 

PC=E421 , •• ERROR NuMBER 421 •• 

,MORE THAN 1 BIT IN AND OF 40 

PC=E422 , •• ERROR NUMBER 422 •• 

:SOURCE WILL=40 DEST WILL=COMPLIMENT 
,AND OF 40 AND ITS COM FAILED 

0$04 PRCST 
01 
02 
03 0024&5 PC=E423 , •• ERROR NUM~ER 423 •• 
04 
05 
0& ,OES1=40 ANO SRC=COM 
07 ,AND OF 40 ANO ITS COM FAILED 
08 
09 
10 002471 PC=E424 , •• ERROR NUMBER 424 •• 
11 
12 
13 ,IS AN ANO TST OF BIT 9 
14 ,SIT 9 SHO REMAIN=1 
15 

~ .~ 



'J 

10305 PRCST 
01 
02 002475 
03 
04 
05 
0& 
07 
08 002500 
09 
'10 
II 
12 
13 
14 
15 002504 
1& 
17 
IB 
19 
20 
21 
22 002510 
23 
24 
25 
2& 
27 
2B 
29 002514 
30 
31 
32 
33 
34 
35 002517 
3~ 
37 
38 
39 
40 
41 
42 002523 
43 
44 
45 
4& 
47 
48 
49 002527 
50 
51 
52 
53 
54 
55 
5& 002533 
57 
58 
59 
&0 

PC=E425 , •• ERROR NUMBER 425 •• 

,MORE THAN I BIT IN AND OF 100 

PC=E42& , •• ERROR NUMBER 42& •• 

,SOURCE WI~~=IOO DEST WI~~=COMP~IMENT 
,AND Of 100 AND ITS COM FAI~EO 

PC=E427 , •• ERROR NUMBER 427 •• 

,OEST=IOO AND SRC=COM 
,AND OF 100 AND ITS COM FAI~EO 

PC=E430 , •• ERROR NUMBER 430 •• 

'IS AN AND TST OF 81T 8 
,SIT.6 SHD REMAIN=I 

PC=E431 , •• ERROR NUMBER 431 •• 

,MORE THAN I BIT IN AND OF 200 

PC=E432 , •• ERROR NUMBER 432 •• 

,SUURCE WI~~=200 DEST WI~~=COMP~IMENT 
lAND OF 200 AND ITS COM FAI~EO 

PC=E433 I •• ERROR NUMBER 433 •• 

,DEST=200 AND SRC'COM 
,AND OF 200 AND ITS COM FAI~ED 

PC=E434 , •• ERROR NUMBER 434 •• 

115 AN AND TST OF aIT 
,BIT 7 SHD REMAIN=I 

PC=E435 , •• ERROR NUMBER 435 •• 

,MORE THAN I BIT IN AND OF 400 

) 

030b 
01 
02 
03 
04 
05 
0& 
07 
08 
09 
10 
II 
12 
13 
14 

PReST 

00253& 

002542 

PC=E43& , •• ERROR NUMbER 43& •• 

,SUURC~ wI~~=aoO OEST WI~~=COMP~IMENT 
,AND OF 400 AND ITS COM FAI~EO 

PC=Ea37 , •• ERRUR NUMBER 437 •• 

,OEST=400 AND SRC=COM 
lAND OF 40U AND ITS COM FAI~ED 

,(-) 



10307 PRCST 
01 
02 00~54b PC=~440 , •• ER~O~ NUM~ER 440 •• 
03 
04 
05 ,IS AN AND TST OF BIT b 
0& IBIT b SHD REMAIN=I 
07 
08 
09 002552 PC=E441 , •• ERROR NUMBER 441 •• 

'10 
11 
12 'MORE THAN I SIT IN AND OF 1000 
13 
14 
15 002555 PC=E442 : •• ERROR NUMBER 442 •• 
1& 
17 
18 :SOURCE WILL=IOOO DEST WILL=COMPLIMENT 
19 ,AND OF 1000 AND ITS COM FAILED 
20 
21 
22 
23 002561 PC=E443 , •• ERROR NUMBER 443 •• 
24 
25 
2& ,OEST=IOOO AND SRC=COM 
27 lAND OF 1000 AND ITS COM FAILEO 
28 
29 
30 0025&5 PC=E444 , •• ERROR NUMBER 444 •• 
31 . 
32 
33 :IS AN AND TST OF BIT 5 
34 'BIT 5 SHO REMAIN=I 
35 
3& 
37 002571 PC=E445 , •• ERROR NUMBE~ 445 •• 
38 
39 
40 ,MORE THAN I BIT IN AND OF 2000 
41 
42 
43 002574 PC=E44& , •• ERROR NUMBER 44& •• 
44 
45 
4& ,SOURCE WILL=aooo DEST WILL=COMPLIMENT 
47 ,AND OF 2000 ANO ITS COM FAILED 
48 
49 
50 002&00 PC=E447 , •• ERROR NUMBER 447 •• 
51 
52 
53 ,DEST=2000 AND SRC=COM 
54 ;ANO OF 2000 AND ITS COM FAILEO 
55 
5& 
57 002&04 PC=E450 , •• ERRO~ NUM8ER 450 •• 
58 
59 
60 ;IS AN AND TST OF BIT 4 

(~ 
IL _u ___ 

0308 PRCST 
01 ,BIT 4 5~D REMAIN=I 
02 
03 
04 002&10 PC=E451 I •• ERROR NUM~ER 451 •• 
05 
0& 
07 ;MORE THAN I 8IT IN AND OF 4000 
08 
09 
10 002613 PC=E452 , •• ERROR NUMBER 452 •• 
II 
12 
13 ISOURCE wILL=4UOO DEST WILL=COMPLIMENT 
14 ;ANO OF 4000 AND ITS COM FAILEO 
IS 

~~ (~ 



) ) -) 

1030~ PRCST 
01 
02 002617 PC=E453 I" ERROR NUMBER 453 •• 

0310 PRCST 
01 002&&1 PC=E4&4 I •• ERRUR NUMSER 4&4 •• 
02 

03 
04 
05 IDEST=4UOO AND SRC-COM 
06 lAND OF 4000 AND ITS COM FAILED 

03 
04 /DEST=20000 AND SRC=COM 
05 IANO OF 20uOO AND ITS COM FAILED 
0& 

07 
08 

07 
08 0021>&5 PC=E4&5 , •• E~ROR NUMBER 4&5 •• 

O~ 002623 PC=E454 I •• ERROR NUMdER 454 •• 09 
'10 
11 
12 /15 AN AND TST OF aIT 
13 18IT 3 5HD REMAIN=1 

10 
11 115 AN AND TST OF BIT 
12 I~IT 1 SHD REMAIN=1 
13 

14 
15 
16 U02627 PC=E455 / •• ERROR NUMBER 455 •• 
17 
18 
19 ,MORE THAN 1 ~IT IN AND OF 10000 
20 
21 
22 002&32 PC=E45& I.' ERROR NUMBER 456 •• 
23 
24 
25 ISOURCE WILL=IOOUO DEST WILL=CDMPLIMENT 
26 lAND OF 10000 AND ITS COM FAILED 
27 
28 
29 00263& PC=E457 / •• ERROR NUMBER 457 •• 
30 
31 
32 /DEST=10000 AND SRC=COM 
33 lAND OF 10000 AND ITS COM FAILED 
34 
35 
36 0021>42 PC=E4&0 I •• ERROR NUMBER 460 •• 
37 
38 
39 115 AN AND T5T OF BIT 2 
40 ,BIT 2 SHD REMAIN=I 
41 
42 
43 002641> PC=E4&1 , •• ERROR NUMBER 41>1 •• 
·44 
45 
4& ,MORE THAN 1 BIT IN AND OF 20000 
47 
48 
49 0021>51 PC~E41>2 / •• ERROR NUMBER 4&2 •• 
50 
51 
52 /SOURCE WILL=20000 DEST WILL=COMPLIMENT 
53 
54 
55 002655 PC=E4&3 , •• ERROR NUMBER 41>3 •• 
51> 
57 
58 /AND OF 20000 AND ITS COM FAILED 
59 
&0 



lu311 PRCST 
01 
02 002&70 PC=E4&& , •• ERROR NUMBER 4&& •• 03 
04 
OS IMO~E THAN I SIT IN ANU OF 40000 0& 
07 

0312 PRCST 
01 OU2732 PC=E477 , •• ERROR NUMBER 477 •• 
02 
03 
04 'TEST AND WITH 00 TO NOT CHNG CRY a TO I 
05 

08 002&74 PC=E4&7 I" ERROR NUMBER 4&7 •• 09 
'10 
11 ISOURCE WI~~=40000 OEST WI~~=COMP~IMENT 12 lAND OF 4UOOO AND ITS COM FAI~EO 
13 
14 
IS 002700 PC=E470 I" ERROR NUMbER 470 •• 1& 
17 
18 IOEST=4UOOU AND SRC=COM 
19 lAND OF 40000 AND ITS COM FAI~EO 
20 
21 
22 002704 PC=E471 , •• ERROR NUMBER 471 •• 23 
24 
25 ,IS AN AND TST OF BIT 
2& IBIT 0 SHO REMAIN=I 
27 
28 
29 002707 PC=E472 , •• ERROR NUMBER 472 •• 30 
31 
32 IMORE THAN 1 BIT IN AND OF 100000 
33 
34 
35 002713 PC=E473 , •• ERROR NUMBER 473 •• 3& 
37 
38 'SOURCE WI~~=IOOOOO DEST WI~~=COMP~IMENT 39 lAND OF 100000 AND ITS COM FAI~EO 
40 
41 

PC=E474 , •• ERROR NUMBER 474 •• 42 002717 
43 
44 
45 ,OEST=100000 AND SRC=COM 
4& ,AND OF 100000 AND ITS COM FAI~ED 47 
48 
49 002722 PC=E475 , •• ERROR NUMBER 475 •• 50 
51 
52 ,AND SET CRY=I 
53 
54 
55 00272& PC=E47& , •• ERROR NUM8ER 47& •• 5& 
57 
58 'AND OF -I.-I C~EARED CARRY 
59 
60 

('~ .~ (~ 



) 

10313 PRCST 
01 
02 002735 PC=E500 , •• ERROR NUMBER 500 •• 
03 
04 
05 ,TEST AND WITH 00 TO NOT CHNG CRY I TO 0 
06 
07 
08 002740 PC=E501 , •• ERROR NU~BER SOl •• 
09 
10 
II ,REPEAT TESTS CHANGING STATE OF CRY DURING AND 
12 
13 
14 002744 PC=E502 , •• ERROR NUMBER 502 •• 
15 
1& 
17 ,CkY WENT TO 0 AND -1 TO -1 
18 
19 
20 
21 002750 PC=E5U3 , •• ERRO~ NUMBER 503 •• 
22 
23 
24 ,CRY WENT TO 1 AND 0 TO 0 
25 
2& 
27 002754 PC=E504 , •• ERRUR NUMBER 504 •• 
28 
29 
30 ,CRY WENT I TO 0 AND OF 0 TO 0 
n 
H 
33 00275& PC=E505 , •• ERROR NUMBER 505 •• 
34 
35 
3& ,"INC· INSTRUCTION TEST 
37 ,ACO SHD=+I 
38 
39 
40 0027&0 PC=E5U& , •• ERROR NUMBER 50& •• 
41 
42 
43 ,'INC· INSTRUCTION TEST 
44 ,RESU~T SHDU~D GET SAC~ TO ACO 
45 
4& 
47 0027&5 PC=E507 , •• ERROR NUMBER 507 •• 
48 
49 
50 ,EXAMINE ACO FOR EXTRA SITS INC 
51 
52 
53 002770 PC=E510 , •• ERROR NUMBER 510 •• 
54 
55 
5& ITEST INC OF +1 TO +2 (2NO TIME FOR INC) 
57 ,1+1 SHO=2 
58 
59 
&0 00277& PC=E511 , •• ERROR NUMBER 511 •• 

) 

0314 P~CST 

01 
02 
03 ,ACO INC'D+I INCORRECT 
04 
05 
0& 003000 PC=E512 I •• ERRUR NUM8ER 512 •• 
07 
08 
09 ITEST TO INSURE ON~Y SRC REG IS INVO~VEO IN INC 
10 'A~U CRY FAI~EO (1) A~ROY TESTED 
11 
12 
13 003005 PC=ESI3 I •• ERROR NUMBER 513 •• 
14 
15 
1& ITEST TO INSURE ON~Y SRC REG IS INVO~VED IN INC 
17 ,PR08Ab~Y DESTINATION REG A~SO ADDEO 
18 

) 



10315 PRCST 
01 031& P~CST 

02 003011 PC=E514 I •• ERROR NUMBER 514 •• 01 003055 PC=E525 I •• ERROR NUMdER 525 •• 
03 02 
04 0·3 
05 IACV=O+I SHO ~E NON ZERO 04 IADC SUM OF 1+3 SHD = -I. THEN 0 
0& IINC RESULT SHD=I 05 
07 0& 
08 07 0030&1 PC=E52& I •• ERROR NUMijER 52& •• 
09 003015 PC=E515 ; •• ERROR NUMBER SIS •• OB 
10 09 
II 10 IACU=37+1 SHD dE NON ZERO 
12 IADC SUM OF 1+3 SHD = -I. THEN 0 II IINC RESULT SHD=40 
13 12 
14 13 
15 003021 PC=E51& , •• ERROR NUMBER 51& •• 14 0030&5 PC=E527 I •• ERROR NUMBER 527 •• 
1& IS 
17 1& 
18 IACU=I+I SHD ~E NON ZERO 17 IADC SUM OF 1+3 SHD = -I. THEN 0 
19 'INC RESULT SHD=2 18 
20 19 
21 20 003071 PC=E530 I •• ERROR NUMBER 530 •• 
22 OU3025 PC=E517 I •• ERROR NUMBER 517 •• 21 
23 22 
24 23 IACO=71+1 SHD BE NON ZERO 
25 ,ADC SUM OF 1+3 SHD = -I. THEN 0 24 IINC N~SULT SHD=IOO 
2& 25 
27 2& 
28 003031 PC=E520 , •• ERROR NUM~ER 520 •• 27 003075 PC=E531 I •• ERROR NUMBER 531 •• 
29 28 
30 29 
31 ;ACO=3+1 SHD BE NON ZERU 30 IADC SUM OF 1+3 SHO = -I. THEN 0 
32 IINC RESULT SHD=4 31 
33 32 
34 33 OU3101 PC=E532 I •• ERROR NUMBER 532 •• 
35 003035 PC=E521 , •• ERROR NUMBER 521 •• 34 
3& 35 
37 3& IACO=177+1 SHO dE NON ZERO 
38 ,ADC SUM OF 1+3 SHO = -I, THEN 0 37 IINC RESULT SHD=aOO 
39 38 
40 39 
41 003041 PC=E522 I •• ERROR NUMBER 522 •• 40 00.5105 PC=E533 , •• ERROR NUMBER 533 •• 
42 41 
43 42 
44 ,ACO=7+1 SHD BE NON ZERO 43 ,ADC SUM OF 1+3 SHO = -I, THEN 0 
45 IINC RESULT SHD=IO 44 
4& 45 
47 4& 003111 PC=E534 , •• ERROR NUMBER 534 •• 
48 003045 PC=E523 I •• ERROR NUMBER 523 •• 47 
49 48 
50 49 IACO=377+1 SHD ijE NON ZERO 
51 IADC SUM OF 1+3 SHO = -I, THEN 0 50 ;INC RESULT SHO=400 
52 51 
53 52 
54 003051 PC=E524 , •• ERROR NUMBER 524 •• 53 003115 PC=E535 I •• ERROR NUMBER 535 •• 
55 54 
5& 55 
57 ,ACO:17+1 SHO BE NON ZERO 5& ,ADC SUM OF 1+3 SHO = -I. THEN 0 
58 IINC NESULT SHO=20 57 
59 58 
&0 59 003121 PC=E53& I •• ERROR NUMBER 53& •• 

&0 

~ ~ ~ 



I ) 

0317 PRCST 
01 
02 rA~0=777+1 SHD BE NON ZE~O 
03 rINC RE~ULT SHD=1000 
04 
05 
0& 003125 PC=E537 r •• ERROR NUMBER 537 •• 
07 
08 
09 IADC SUM of 1+3 SHD = -1. THEN 0 

'10 
11 
12 003131 PC=E540 r •• ERROR NUMBER 540 •• 
13 
14 
15 IACO=1777+1 SHD BE NON ZERO 
1& IINC RESULT SHD=2000 
17 
18 
19 003135 PC=E541 I •• ERROR NUMBER 541 •• 
20 
21 
22 IADC SUM OF 1+3 SHO = -1. THEN 0 
23 

) 

!031d P~CST 
01 
02 003141 PC=E542 I •• ER~UR NUMBER 542 •• 
03 
04 
05 ,ACO=3177+1 SHD dE NON ZERO 
0& : INC ~"'SULT SHD=4000 
07 
08 
09 003145 PC=E543 r •• ERROR NUMBER 543 •• 
10 
11 
1'2 IADC SUM OF 1+3 SHD=-1 
13 :THEN 0 
14 
15 
1& 003151 PC=E544 I •• ERROR NUMBER 544 •• 
17 
18 
19 rACO=7177+1 SHD BE NON ZERO 
20 nNC RESULT SHD=10000 
21 
22 
23 0031S5 PC=E545 r •• E~ROR NUMBER 54S •• 
24 
25 
2& IADC SUM OF 1+3 SHO=-1 
27 ITHEN U 
28 
29 
30 0031&1 PC=E54& I •• ERROR NUMBER 54& •• 
31 
32 
33 IACO=17777+1 SHD BE NON ZERO 
34 I INC RESULT SHD=20000 
35 
3& 
37 0031&5 PC=E547 I •• ERROR NUMBER 547 •• 
38 
39 
40 rAOC SUM UF 1+3 SHD=-1 
41 rTHEN 0 
42 
113 
44 00$171 PC=E550 I •• ERRD~ NUMBER 550 •• 
45 
4& 
47 I ACO=37777+1 SHO BE NON ZERO 
48 r INC RESULT SHD=1I0000 
4'1 
50 
51 003175 PC=E551 I •• ERROR NUMBER 551 •• 
S2 
53 
54 I ADC SUM OF 1 +3 SHD=-I 
5; ITHEN 0 
5& 
57 
58 003201 PC=E552 r •• ERROR NUMBER S52 •• 
S9 
&'0 

') 



0319 PRCST 
01 'AC~=77771.1 SHo BE NON ZE~O 
02 'INC RESULT SHO=IOOOOO 
03 
04 

10320 ~RCST 
01 
U2 003210 PC=E554 , •• ER~OR NUMBER 554 •• 
03 

OS 00320& PC=ESS3 , •• ERROR NUMBER 553 •• 
06 
07 

04 
OS 'INC-I DID NOT=O 
06 

08 rAoc SUM OF 1+3 SHo=-1 
09 ,THEN U 
10 

07 
08 00321J PC=E55S , •• ERROR NUMBER 555 •• 
09 
10 
11 'CRY OUl 010 NOT COM 0 TO 
12 
13 
14 OOJ215 PC=ESS6 , •• ERROR NUMBER 556 •• 
IS 
16 
17 
18 

'INC-I DID NOT=O 

19 
20 003220 PC=ES57 , •• ERROR NUM8ER 557 •• 
21 
22 
23 ,CRY ~UT 010 NOT COM I TO 
24 
25 
26 003222 PC=ES60 , •• ERROR NUMBER SbO •• 
27 
28 
29 ,NEG MAY=COM+INC+SUS 
30 
31 
32 003226 PC=E561 , •• ERROR NUMBER 561 •• 
33 
34 
35 ,NEG OF -I SOMETHING OTHER THAN +1 
36 
37 
38 003230 PC=E562 , •• ERROR NUMaER 562 •• 
39 
4C 
41 ,THE NEGATION OF +1 SHo=-1 
42 
43 
44 003234 PC=ES63 , •• ERNOR NUMBER 563 •• 
45 
4b 
47 ,NEG OF +1 SOMETHING OTHER THAN -I 
48 
49 
SO 003240 PC=E564 , •• EHROR ~UMBER 564 •• 
51 
52 
53 ,CARRY WENT THROUGH BIT 15,NEG TEST 
54 
55 
56 003244 PC=E565 , •• ERROR NUMBER 565 •• 
57 
58 
59 ,RESULT COM -I SHU=O,NEG TEST 
60 

(J .~ \,J 



) ) ) 

0321 PRCST !0322 PRCST 
01 01 
02 003250 PC=E5&b I •• ERROR NUMBER 5bb •• 02 00321>4 PC=E571 I •• ERROR NUMBER 571 •• " 
03 03 
04 04 
05 1177777 DID NOT NEG TO I 05 117777& DID NOT NEG TO 2,NEG TEST 
Ob 01> 
07 07 
08 003254 PC=E5b7 I •• ERROR NUMBER 51>7 •• 08 003270 PC=E572 I •• ERROR NUMBER 572 •• 
09 09 

"10 10 
II ICA~RY ~ENT THROUGH BIT 14,NEG TEST II ICARRY WENT THROUGH SIT 13,NEG TEST 
12 12 
13 13 
14 00321>0 PC=E570 I •• ERROR NUMSER 570 •• 14 003274 PC=E573 , •• ERROR NUMBER 573 •• 
15 15 
II> Ib 
17 ,RESU~T COM -I SHO=O,NEG TEST 17 IRESU~T COM -I SHO=O,NEG TEST 
18 18 

19 
20 003300 PC=E574 , •• ERROR NUMBER 574 •• 
21 
22 
23 1177774 DID NOT NEG TO 4 
24 
25 
26 003304 PC=E575 I •• ERROR NUMBER 575 •• 
27 
28 
29 ,CARRY wENT THROUGH SIT 12,NEG TEST 
30 
31 
32 003310 PC=E571> I •• ERROR NUMBER 576 •• 
B 
34 
35 'RESU~T COM -I SHO=O,NEG TEST 
3b 
37 
38 003314 PC=E57~ , •• ERROR NUMBER 577 •• 
39 
40 
41 1177770 DID NOT NEG TO 10 
42 
43 
44 003320 PC=EbOO I •• ERROR NUMBER bOO •• 
45 
46 
47 ICARRY WENT THROUGH BIT II,NEG TEST 
48 
49 
SO 003324 PC=EbOI I •• ERROR NUMBER 601 •• 
51 
52 
53 'RESU~T COM -I SHO=O,NEG TEST 
54 
55 

"51, 
57 003330 PC=EI>02 I •• ERROR NUMBER b02 •• 
58 
59 
bO 11777bO DID NOT NEG TO fo 



0323 PRCST 
01 1032" PRCST 
02 01 

02 003350 PC=E60b , •• ERROR NUMBER 606 •• 03 003334 PC=E603 , •• ERROR NUM~ER 603 •• 
03 04 

OS 04 
OS ;CARkY wENT THROUGH BIT 9.NEG TEST 06 ;CARRY WENT THROUGH BIT 10.NEG TEST 
06 07 

08 07 
08 003354 PC=E607 , •• ERROR ~UMBER 607 •• 09 003340 PC=E604 , •• ERROR NUMBER 604 •• 
09 "10 

II 10 
II ,RESULT COM -I SHO=O.NEG TEST 12 'RESULT COM -I SHO=O.NEG TEST 
12 13 

IQ IJ 
14 003360 PC=E610 , •• ERROR NUMBER 610 •• IS 003344 PC=E605 , •• ERROR NUMBER 605 •• 
IS 16 

17 16 
17 ,177700 010 NOT NEG TO 100 18 '177740 010 NOT NEG TO 40 
18 19 
19 
20 003364 PC=E611 , •• ERROR NUMBER 611 •• 21 
22 
23 'CARRY wENT THROUGH BIT 8.NEG TEST 24 
25 
26 003370 PC=E612 , •• ERROR NUMBER 612 •• 27 
28 
29 ,RESULT COM -I SHO=O.NEG TEST 
30 
31 
32 003374 PC=EbI3 , •• ERROR NUMBER 613 •• 33 
34 
3S ;177600 DID NOT NEG TO 200 
36 
37 
38 003400 PC=E614 , •• ERROR NUM8ER 614 •• 
39 
40 
41 ,CARRY WENT THROUGH 8IT 7.NEG TEST 
42 
43 
44 003404 PC=E615 , •• ERROR NUM8ER 615 •• 45 
46 
'17 ;RESULl COM -1 SHO=O.NEG TEST 
48 
49 
50 003410 PC=E616 , •• ERROR NUMBER 616 •• 51 
52 
53 '177400 DID NOT NEG TO 400 54 
55 
56 003414 PC=E617 / •• ERROR NUM~ER 617 •• 57 
58 
59 'CANRY ~ENT THROUGH BIT 6.NEG TEST 60 

'~ ~ "~" 



) ) ) 

0325 PRCST 10326 PRCST 
01 01 
02 003420 PC=E620 I'. ERROR NUM~ER 620 •• 02 003434 PC=E623 I" E~ROR NUM~ER 623 ••. 
03 03 
04 04 
05 :RESULT COM -1 SHO=O"NEG TEST 05 :H~SULT COM -1 SHD=O,NEG TEST 
06 0& 
07 07 
08 003424 PC=E621 : •• ERROR NUMBER &21 •• 08 003440 PC=E&24 : •• ERROR NUMBER &24 •• 
09 09 
'10 10 
11 1177000 010 NOT NEG TO 1000 11 1176000 010 NOT NEG TO 2000 
12 12 
13 13 
14 003430 PC=E&22 I" ERROR NUM8ER &22 •• 14 003444 PC=E&25 I" ER~OR NUMBER &25 •• 
15 15 
1& 1& 
17 ICARRY WENT T~ROUGH BIT 5,NEG TEST 17 ICARRY WENT THROUGH ~lT 4.NEG TEST 
18 18 

19 
20 003450 PC=E62& I" ERROR NUMBER &26 •• 
21 
22 
23 :RESULT COM -1 SHO=O 
24 
25 
26 003454 PC=~&27 I" ERROR NUMBER &27 •• 
27 
28 
29 1174UOO 010 NUT NEG TO 4000 
30 
31 
32 0034&0 PC=E&30 I" ERROR NUMBER &30 •• 
33 
34 
35 :CARRY WENT THROUGH BIT 3,NEG TEST 
3& 
37 
38 0034&4 PC=E&31 , •• ERROR NUM8ER &31 •• 
39 
40 
41 ,RESULT COM -1 SHO=O.NEG TEST 
42 
43 
44 003470 PC=E&32 , •• ERROR NUM8ER &32 •• 
45 
46 
47 :170000 010 NOT NEG TO 10000 
48 
49 
50 003474 PC=E&33 : •• ERROR NUMBER 633 •• 
51 
52 
53 ,CARRY WENT THROUGH 81T 1 
54 
55 
5& 003500 PC=E&34 : •• ERROR NUMBER &34 •• 
57 
58 
59 :RESULT COM -1 SHO=O 
&0 



0327 PRCST 
01 10328 PRCST 
02 003504 PC=Eb35 , •• ERROR NUMbER b35 •• 
03 
04 

01 
02 003520 PC=Eb40 I.' ERROR NUMbER b40 •• ' 
03 

05 ,lbOOOU DID NOT NEG TO 20000 
06 
0" 

04 
05 11400UU 010 NOT NEG TO 40000 
Ob 

08 003510 PC=Eb3b I'. ERROR NUMBER b3b •• Oq 
'10 

07 
08 003524 PC=Eb41 I" ERROR NUMBER b41 •• Oq 

11 ICARRY wENT THROUGH BIT I,NEG TEST 
12 
13 

10 
11 ICARRY WENT THROUGH BIT O,NEG TEST 
12 

14 003514 PC=Eb37 '" ERROR NUMBER b37 •• 15 
16 

13 
14 003530 PC=Eb4~ I" ERROR NUMBER b42 •• 15 

17 IHESULT COM -1 SHO=O,NEG T~ST 
18 

1b 
17 IRESULT COM -1 SHU=O,NEG TEST 
18 
1q 
20 003534 PC=Eb43 '" ERROR NUMBER &43 •• 21 
22 
23 110UOOO DID NOT NEG TO 100000 
24 
25 
2& 003540 PC=Eb44 I" ERROR NUMBER b44 •• 27 
28 
2q ,CARRY IS THROUGH BIT 0 AND SHOULO COM CRY 30 
31 
32 003544 PC=Eb45 I.' ERROR NUMbER b45 •• n 
34 
35 ISEE AC2 SHD =O,NEG TEST 
3& 
37 
38 003550 PC=E&4b I" ERROR NUMbER &4& •• 3q 
40 
41 IAC2 =0 IT SHD NEGATE TO =0 IN AC3 
42 
43 
44 003554 PC=Eb"7 I •• ERROR NUMbER 647 •• 
45 
4b 
47 INEGATING 0 SHOULD COMPLIMENT CRY 0 TO 1 48 
4q 
50 003557 PC=Eb50 1** ERROR NUMBER &50 •• 51 
52 
53 INEGATING 0 SHOULD COM CRY 1 TO 0 
54 
55 
5b 0035b2 
57 

PC=Eb51 I'. ERROR NUMBER 651 •• 

~8 
5q ISUB -1 FROM -I ,FAILED 
&0 

~ .~~ ~ 



-y ) ) 

032Q P~CST 10330 PRCST 
01 
02 0035&4 PC=E&52 , •• ER~O~ NUMBER &52 •• 

01 
02 003601 PC=E&55 I" ERROR NUMBER b55 •• 

03 03 
04 04 
05 ISUBTRACT +1 FROM +1 CHECK FOR 0 RESU~T (2ND SUB) 05 ,U CRY SHD =1 FROM CRYOUT,SUB TEST 
0& 0& 
07 07 
08 003571 PC=E&53 , •• ERROR NUMBER &53 •• 08 003&03 PC=Eb5b I" ERROR NUMBER &56 •• 
OQ 09 

'10 
II ,SUB +1-+1 FAI~ED SEE ACO 

10 
II ,0-1 S"OU~D=-I NEGATED TO AC3 

12 12 
13 
14 003573 PC=Eb54 , •• ERROR NUMBER 654 •• 

13 
14 003&07 PC=E&57 , •• ERROR NUMBER 657 •• 

IS IS 
16 16 
17 ,ACO=I COMING INTO THIS TEST I-I SHOU~D=O RESU~T 17 ICRY SHD COMP 1 TO 0 
18 ,0-1 NEGATED-I SHO=O INTO AC3 18 
19 19 

20 003&11 PC=EbbO , •• ERROR NUMBER &60 •• 
21 
22 
23 ,0-2 N~GATED-2 SHO=O INTO AC3 
24 
25 
26 003bl7 PC=Ebbl I.' ERROR NUMBER 661 •• 

-27 
28 
29 10 CRY ~HD =1 FROM CRYOUT,SUB TEST 
30 
31 
32 003621 PC=E&62 I" ERROR NUMBER bb2 •• 
33 
34 
35 IU-2 SHOU~D=-2 NEGATED TO AC3 
36 
37 
36 
39 003b25 PC=E663 , •• ERROR NUMBER bb3 •• 
40 
41 
42 ICRY SHD COM~ I TO O,SUB TEST 
43 
44 
45 003627 PC=Eb&4 , •• ERROR NUMBER bb4 •• 
4b 
-47 
48 ,0-4 NEGATED-4 SHO=O INTO AC3,SUB TEST 
4Q 
50 
51 ' 003b3S PC=EbbS , •• ERROR NUMBER 665 •• 
52 
53 
54 10 CRY SHU =1 FROM CRYOUT,SUB TEST 
55 
Sb 
57 005&37 PC=Ebbb , •• ERROR NUMBER bob •• 
58 
Sq 
&0 10-4 SHOU~U=-4 NEGATED TO AC3 



0331 PReST 
01 
02 
03 003b43 PC=Ebb7 , •• ERROR NUMBER &&7 •• 
04 
05 
0& 'CRY SHU COMP 1 TO O,SUB TEST 
07 
08 
09 003&45 PC=Eb70 , •• ERROR NUMBE~ &70 •• 
10 
11 
12 IACO=10 COMING INTO THIS TEST 10-10 SHOULO=O RESULT 
13 
14 
15 003&53 PC=Eb71 I" ERROR NUM8ER b71 •• 
1& 
17 
18 ,CRY SHU =1 FROM CRYOUT,SUS TEST 
19 

3 

10332 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
II 
12 
13 
14 
15 
Ib 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
n 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
59 
60 

~ 

PRCST 

003b55 PC=E&72 , •• ERROR NUMbER 672 ••. 

,0-10 SHOULD=-IO NEGATEU TO AC3 

003&61 PC=Eb73 I" ERRUR NUMBER 673 •• 

,CRY SHO CaMP I TO O,SUS TEST 

003663 PC=E674 , •• ERROR NUMBER 674 •• 

IACO=20 COMING INTO T~IS TEST 20-20 SHOULD=O RESULT 

003671 PC=E67S , •• ERROR NUMBER 675 •• 

IACO=20(?) CRY SHO=I 

003673 PC=E676 '" ERROR NUMBER &76 •• 

10-20 SHOULO=-20 NEGATED TO AC] 

003&77 PC=E&77 '" ERROR NUMBER &77 •• 

ICHY SHU COMP I TO 0 

003701 PC=E700 , •• ERROR NUMBER 700 •• 

IACO=40 COMING INTO THIS TEST 40-40 SHOULO=O RESULT 

003707 PC=E701 , •• ERROR NUMBER 701 •• 

,0 CRY SHO =1 FROM CRYOUT,SUB TEST 

003711 PC=E702 , •• ERROR NUMBER 702 •• 

,0-40 SHOULO=-40 NEGATED TO AC3 

003715 PC=E703 , •• ERROR NUMBER 703 •• 

ICRY SHO CaMP I TO O,SUB TEST 

~ 



) 

0333 PRCST 
01 
02 OU3717 PC'E704 ~ •• ERROR NUMBER 704 •• 
03 
04 
05 /ACO'IOO COMING INTO THIS TEST 100-100 SHOULO.O RESULT 
06 
07 
08 003725 PC'E705 , •• ERROR NUMoER 705 •• 
09 
'10 
II :0 CRY SHO .1 FROM CRYOUT 
12 
13 
14 003727 PC'E70b : •• ERROR NUMBER 706 •• 
IS 
16 

,17 ~O-IOO ~HOULD'-IOO NEGATED TO AC3 
18 

) 

10334 PRCST 
01 
02 003733 PC'EI07 : •• ERROR NUMBER 707 •• 
03 
04 
05 :CRY SHD COMP I TO 0 
06 
07 
08 003735 PC'E710 , •• ERROR NUMBE~ 710 •• 
09 
10 
II ~ACO'200 CUMING INTO THIS TEST 200-200 SHOULD'O RESULT 
12 
13 
14 003743 PC'E711 ~ •• ERROR NUMBER 711 •• 
IS 
16 
17 ,0 CRY SHD '1 FROM CRYOUT,SUB TEST 
18 
19 
20 003745 PC'E712 :.- ERROR NUMBER 712 .-
21 
22 
23 :0-200 SHOULO'-200 NEGATED TO AC3,SUB TEST 
24 
25 
26 003751 PC"E713 : •• ERROR NUMBER 713 •• 
27 
28 
29 ~CRY SHD COMP I TO O,SU~ TEST 
30 
31 
32 003753 PC'E714 / •• ERROR NUM~ER 714 -. 
33 
34 
35 ;ACO'400 COMING INTO THIS TEST 400-400 SHOULD'O RESULT 
36 
37 
38 0037bl PC'E71S : •• ERROR NUMBER 715 .-
39 
40 
41 :ACO'400(?) CRY SHD'I,SUB TEST 
42 
43 
44 003763 PC'E716 : •• ERROR NUMBER 71& -. 
45 
4& 
47 ;V-400 SHOULO'-400 NEGATED TO AC3 
48 
49 
SO 0037&7 PC'E717 /-. ERROR NUMBER 717 -. 
51 
52 
53 :CRY SHD COMP I TO 0 
54 
55 
Sb U03771 PC'E7iO / •• ERROR NUMBER 720 .-
57 
58 
59 :ACO'1000 COMING INTO THIS TEST 1000-1000 SHOULD.O RESULT 
60 

) 



0335 PRCST 
01 
02 003777 PC=E721 I •• ERROR NUMBER 721 •• 
03 
04 
05 IACO=IOUO(?l CRY SHD=I,SUB TEST 
0& 
07 
O~ OU4UOI PC=E722 I'. ERROR NUMBER 722 •• 
09 

'10 
II 11uOO-1000 SHO=O AGAIN 
12 
13 
14 004005 PC=E723 I •• ERROR NUM~ER 723 •• 
15 
1& 
17 ICRY SHU COMP I TO 0 
18 

~ 

1 033& P~CST 
01 

02 004007 PC=E7c4 I'. ERROR NUMBER 724 •• ' 
03 
04 

05 IACO=20UO COMING INTO rHIS TEST 2000-2000 SHOULD=O RESULT 0& 
07 

08 004015 PC=E725 1'. ERROR NUMBER 725 •• 
09 
10 
11 10 CRY SHO =1 FROM CRYOUT 
12 
13 
14 004017 PC=E72& I.' ERROR NUMBER 72& •• 

,IS 
1& 
17 12000-2000 5HO=0 AGAIN 
18 
19 
20 OU4023 PC=E727 ,., ERROR NUMBER 727 •• 
21 
22 
23 I CRY SHD COMP I TO 0 
24 
25 

2& 004025 PC=E730 I" ERROR NUMBER 730 •• 
27 
28 

29 IACO=4000 COMING INTO THIS TEST 4000-4000 SHOULD=O RESULT 30 
31 

32 004033 PC=E731 I.' ERROR NUMSER 731 .. 
33 -
34 
35 10 CRY SHD =1 FROM CRYOUT 
3& 
37 
38 004U35 PC=E732 I" ERROR NUMBER 732 •• 
39 
40 
41 ,4000-4000 SHD=O AGAIN 
42 
43 

44 004041 PC=E733 , •• ERROR NUMBER 733 •• 
45 
4& 
47 'CRY SHO COMP I TO 0 
48 
49 

50 004043 PC=E734 I" ERROR NUMBER 734 •• 
51 
52 

53 IACO=IOOOO COMING INTO THIS TEST 10000-10000 SHOULD=O RESULT 54 
55 

5& 004051 P~=E735 I.' ERROR NUMBER 735 •• 
57 
58 
59 10 CRY SHD =1 FROM CRYOUT 
&0 

~ ~ 



) 

0337 PRCST 
01 
02 004053 PC=E736 I" ERROR NUMBER 736 •• 
03 
04 
OS ,10000-10000 SHO=O AGAIN 
Ob 
07 
08 004057 PC=E737 I" ERROR NUMBER 737 •• 
09 

'10 
II ,CRY SHO COMP 1 TO 0 
12 
13 
14 0040&1 PC=E740 I" ERROR NU~BER 740 •• 
IS 
1& 
17 IACO=2UOOO CO~ING INTO THIS TEST 20000-20000 SHOULO=O RESULT 
18 

) 

10338 PRCST 
01 
02 004007 PC=E741 , •• ERROR NUMBER 741 •• 
03 
04 
OS ,0 CRY SHO =1 FROM CRYOUT 
0& 
0.1 
08 004071 PC=E742 I" ERROR NUMBER 742 •• 
09 
10 
II 120000-20000 SHO=O AGAIN 
12 
13 
14 004075 PC=E743 I" ERROR NUMBER 743 •• 
IS 
1& 
J.7 ICRY SHU COMP I TO 0 
18 
19 
20 004077 PC=E744 '" ERROR NUMBER 744 •• 
21 
22 
23 IACO=40000 COMING INTO THIS TEST 40000-40000 SHOULO=O RESULT 
24 
25 
2& 
27 004105 PC=E7ij5 , •• ERROR NUMBER 745 •• 
28 
29 
30 10 CRY SHO =1 FROM CRYOUT 
31 
32 
33 004107 PC=E74b I" ERROR NUMBER 74& •• 
34 
35 
3& 140UOO-40000 SHO=O AGAIN 
37 
38 
39 00ij113 PC=E747 , •• ERROR NUMBER 747 •• 
40 ' 
41 
42 ,CRY SHe COMP 1 TO 0 
43 
44 
45 004115 PC=E750 , •• ERROR NUMBER 750 •• 
4& 
47 

) 

48 ,ACO=IOOOOO COMING INTO THIS TEST 100000-100000 SHOULO=O RESULT 
49 
50 
51 004123 PC=E751 , •• ERROR NUMBER 751 •• 
52 
53 
54 ,ACO=IOOOOOI?) CRY SHO=I 
55 
5& 
57 004125 PC=E752 , •• ERROR NUMBER 752 •• 
~8 
59 
&0 :1UOOOO.-IOOOOO SHD=O AGAIN 



0339 PRCST 
01 
O? 
03 004133 PC=E753 I •• ERROR NUMBER 753 •• 
04 
05 
0& ,CRY SHO CaMP I TO 0 
07 
08 
09 004135 PC=E754 I •• ERROR NUMbER 754 •• 

"10 
11 
12 ,DID NOT LOAD ACO WITH_I 
13 
14 
15 '004141 PC=E755 I.' ERWOR NUMBER 755 •• 
1& 
17 
18 ICHEC~ ACO TO REALLY=_I, LOA TEST 
19 

.~ 

10340 
01 
02 
03 
04 
05 
0& 
07 
08 
09 
10 
II 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
59 
&0 

/} 
'J 

PRCST 

004145 PC=E756 , •• ERWOR NUMBER 75& •• " 

'LOA OF 0 OI8T AC1 

004151 PC=E757 , •• ERROR NUMBER 757 •• 

ILOA OF 0 OI5T Aca 

004155 PC=E7&o , •• ERR OW NUM8ER 7&0 •• 

ILOA OF 0 OI8T AC3 

0041&1 PC=E7&1 , •• ERROR NUMSEW 7&1 •• 

'LOA OF 1 OIST ACO 

0041&5 PC=E7&2 , •• ERROR NUMBER 7&2 •• 

,LOA OF 1 UIST AC2 

004171 PC=E7&3 , •• ERROR NUM8ER 7&3 •• 

ILOA OF 1 OIST AC3 

004175 PC=E7b4 I •• ERROR NUMBER 7&4 •• 

ILOA OF 2 OIST ACO 

004201 PC=E7&5 , •• ERROR NUM8ER 7&5 •• 

'LOA OF 2 OIST ACI 

004205 PC=E7&& , •• ERROR NUMBER 7&& •• 

ILOA OF 2 UIST AC3 

004211 PC=E7&.7 , •• ERROR NUMBER 7&7 •• 

ILOA OF 3 OIST ACO 

(~ 
~ 



1- ) 

0341 PRCST 
01 
02 004215 
03 
04 
05 
0& 
07 
08 004217 
09 
10 
11 
12 
13 
14 004223 
15 
1& 
17 
18 

PC=E770 , •• ERROR NUMBER 770 •• 

,LOA Of 3 OIST ACI 

PC=E771 , •• ERROR NUMBER 771 .. 
,LOA OF 3 OIST AC2 

PC=E772 , •• ERROR NUMBER 772 •• 

,SET UP 8 FAILED SEE ACO,S/B= 1 

) 

10342 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4& 
"7 
48 
49 
50 
51 
52 
53 
54 
55 
50 
57 
58 
59 
&0 

-) 

~~CST 

004230 PC=E713 , •• ERRpR NUM~ER 773 ••. 

lI;ET I TO ACI 

004235 PC=E774 , •• ERROR NUMBE~ 774 •• 

,GtT 2 TO ACI 

004242 PC=E775 , •• ERROR NUMBER 775 •• 

,GET 4 TO ACI 

004247 PC=E77& , •• ERROR NUMBER 77b •• 

'GET 10 TO ACI 

004254 PC=E717 , •• ERROR NUMBER 777 •• 

'GET 20 TO ACI 

0042&1 PC=El000 , •• E~ROR NUMBER1000 •• 

,GET 40 TO ACI 

0042&& PC=EIOOI , •• ERROR NUMBER100l •• 

,GOT 100 TU ACI 

004273 PC=101 002 , •• ERROR NUMBER1002 •• 

:GET 200 TO ACI 

004300 PC=EIOU3 , •• ERROR NUMBERI003 •• 

,GET 400 TO ACI 

004305 PC=E1004 , •• ERROR NUMBER1004 •• 

,GET lUOO TO ACI 



0343 PRCST 
01 10344 PRCST 
02 01 
03 004312 PC=E1005 r.* ERROR NUM~ERI005 •• 04 
05 :GET 2UOO TO ACI 
01> 

02 
03 004331 PC=ElvIO I •• ERROR NUMBERIOIO •• 04 
05 :GET 20000 TO ACI 

07 0& 
08 07 
09 004317 PC=EIOO/) : •• ERRUR NUMBERIOO& •• '10 
II :GET 4000 TO ACI 
12 
IJ 

08 
09 00433b PC=EIOII I •• ERROR NUMBERIOII •• 10 
11 ,GET 40000 TO ACI 
12 

14 13 
15 004324 PC=E1007 I •• ERROR NUMBERI007 •• 
1& 
17 IGET IUOOO TU ACI 

14 
IS 004342 PC=EIOI2 I •• ERROR NUMBERIOl2 •• 1& 

18 17 'GET 100000 TO ACI 
18 
19 
20 
21 004345 PC=E1013 I •• ERROR NUMBERI013 •• 22 
23 IEXAMIN~ ACO FOR "S~AP" ERR 
24 
25 
2& 
27 004350 PC=E1014 ,.* ERROR NUM8ERIOl4 •• 28 
29 ,CRY SHU REMAIN=a,BYTE SWAP TEST 
30 
31 
32 
33 004353 !'C=t:! 015 I •• ERROR NUMBERI015 •• 34 
35 ICRY SHU REMAIN=I,8YTE SWAP TEST 
3& 

\ 37 
38 
39 0043/)0 PC=EIOIl> I •• ERROR NU"8EPIOI& •• 40 
41 IA I IN CRY S~O NOT AFFECT "5" 
42 
43 
44 
45 0043&2 
4& 

PC=E1017 I •• ERROR NUMBERI017 •• 
47 
48 

1"5· BIT IS TO SIT 

49 
50 
51 0043&& 
52 

PC=EI020 1*. E~ROR NUMBERI020 *. 
53 ,·5" BIT 15 TO 7 FAILEO EX AC2 
54 
55 
5& 
57 004373 PC=E1021 , •• ERROR NUMBERI021 _. 58 
59 ,"5· AO IN BIT 15 TO 7 SEE AC2 
&0 

(J '~ 8 



) ) ) 

0345 PRCST !0346 PReST 
01 01 
02 02 
03 004375 PC=EIU22 : •• ERROR NUMBERI022 •• 03 004410 PC=E1025 : •• ERROR NUMBERI025 •• 
04 04 
05 : II S 'I B1 T 14TObIT6 05 lOS" BIT 13 TO BIT 
Ob 06 
07 07 
08 08 
09 004QOI PC=EIU23 : •• ERROR NUMBERI023 •• 09 00441<1 PC=E1026 : •• ~RROR NUMBERI026 •• 
·10 10 
II lOS" BIT 14 TO 6 FAILED EX AC2 II :"5" lilT 13 TO 5 FAILEP EX AC2 
12 12 
13 13 
14 14 
IS 004406 PC=E1024 : •• tRROR NUMBERI024 •• 15 
Ib 16 004421 PC=EIU27 : •• ERROR NUMBERI027 •• 
17 lOS' AU IN ~IT 14 TO 6 SEE AC2 17 
18 18 : 1'5" All IN 8IT 13 TO 5 SEE AC2 

19 
20 
21 
22 004423 PC=EI 030 , •• ERROR NUMBERI030 •• 
23 
24 :115" 81T 12TOBIT4 
25 
26 
27 
28 004427 PC=EI031 , •• ERROR NUMBERI031 •• 
29 
30 ;"5" ~IT 12 TO 4 FAILED EX AC2 
31 
32 
33 
34 004434 PC=EIOI2 : •• ERROR NUMBERI032 •• 
35 
36 :"S" AO IN BIT 12 TO 4 SEE AC2 
37 
38 
39 
40 004436 PC=El033 : •• ERROR NUMBERI033 •• 
41 
42 J "S II ts I T 11 TO BIT 
43 
44 
45 
46 004442 PC=EI034 : •• ERROR NUM8ERI034 •• 
47 
48 ;115" bIT II TO 3 FAILEP EX AC2 
49 
50 
51 
52 004447 PC=EI035 , •• ERROR NUMBERI035 •• 
53 
54 :"5" AO IN BIT II TO 3 SEE AC2 
55 
56 
57 
58 004451 PC=El 03b : •• ERROR NUMBERI036 •• 
59 
bO : "S" BI T 10 TO BIT 



u347 P~CST 
01 10346 P~CST 
OZ 01 
03 02 
04 004455 PC=E 1 037 , •• ERROR NUMdERI037 •• 05 

03 004470 PC=EI042 , •• ER~OR NUMdERI042 •• 04 
0& ,'5· dIT 10 TO 2 FAILED EX AC2 
07 

05 ,·5· BIT 9 TO 1 FAILED EX AC2 
0& 

08 07 
09 06 

"10 0044&~ PC=E1040 , •• ERROR NUMBERI04Q •• 
II 

09 004475 
10 

PC=E1043 , •• ERROR NUMBERID43 •• 
12 ,·5· AO IN BIT 10 TO 2 SEE AC2 
13 

II ,·5· AU IN BIT 9 TO I SEE AC2 
12 

14 13 
15 14 
h 0044&4 
17 

PC=E1041 , •• ERROR NUMdERI041 •• 15 004477 
1& 

PC=EIU44 , •• ERROR NUMBERI044 •• 
18 ,·5· BIT 9 TO dIT 
19 

17 ,"5· BIT 8 TO dIT 
18 
19 
20 
21 OU4503 PC=EI045 , •• ERROR NUMBERI045 •• 22 
23 ,·S· BIT 8 TO 0 FAILED EX AC2 
Z4 
25 
2& 
27 004510 PC=EI04& ,." ERROR NUMBERI04& •• 28 
29 ,·S· AU IN SIT 8 TO 0 SEE AC2 
30 
31 
32 
33 004512 PC=EI047 , •• ~RROH NUMBERI047 •• 34 
35 ,"SO 81T 7 TO BIT 15 
3& 
37 
38 
H 00451& PC=EIU50 , •• ERROR NUMBERI050 •• 40 
41 ,·S· HIT 7 TO IS FAILEO EX AC2 
42 
43 
44 
45 OU4523 
4& 

PC=EI051 , •• ERROR NUMBERI0S1 •• 
47 ,oS· AO IN BIT 7 TO 15 SEE ACe 
48 
49 
50 
51 004525 PC=EI052 , •• ERROR NUMBEHI052 •• 52 
53 ,·S· BIT & TO BIT 14 
54 
55 
5& 
57 004531 PC=EI053 , •• ERROR NUMBERI053 •• 58 
59 ,oS· BIT & TO 14 FAILED EX AC2 
&0 

:) I~ C) 



,...----- . ./ 

) ) ,-) 

0349 PRCST 10350 P~CST 

01 01 
02 02 
03 00453& PC=EI054 , •• E~ROR NUMBERI054 •• 03 004551 PC=Elil57 , •• ERRO~ NUMBE~1057 •• 
04 04 
05 ,·5· AO IN BIT b TO 14 SEE .C2 05 ,·5· .U IN aIT 5 TO 13 SEE AC2 
0& 06 
07 07 
08 08 
09 004540 PC=EI055 , •• ERROR NUMBERI055 •• 09 004553 PC=EI060 , •• ER~O~ NU~BERI060 •• 

'10 10 
II ,·5· BIT 5 TO BIT 13 II ,"5· BIT 4 TO BIT 12 
12 12 
13 13 
14 14 
15 004544 PC=EI05& , •• ERROR NUMBERI05& ., 15 004557 PC=EIObl , •• ERROR NUMBERI061 •• 
1& 16 
17 ,·5' BIT 5 TO 13 FAILED EX AC2 17 ,·s· bIT 4 TO'I2 FAILED EX AC2 
18 18 

19 
20 
21 004564 PC=E1062 , •• ERROR NUMBERI062 •• 
22 
23 ,"5· AO IN BIT 4 TO 12 SEE AC2 
24 
25 
2& 
27 00456& PC=EI0&3 , •• ERROR NUM'BER I 0&3 •• 
28 
29 ,.~. BIT 3 TU ~IT 11 
30 
31 
32 
33 004572 PC=EI0&4 , •• ERROR NUMBER1064 •• 
34 
35 ,·s· BIT 3 TO 11 FAILEO Ex AC2 
36 
37 
38 
39 004577 PC=El065 , •• ERROR NUMBERI0&5 •• 
40 
41 ,·5· AO IN BIT 3 TO 11 SEE At2 
42 
43 
44 
45 004601 PC=El0&& j., ERROR NUMBERI06b ,. 
4& 
47 ,·5· BIT 2 TO BIT 10 
48 
4'1 
50 
51 004&05 PC=El067 ". ERROR NUMBER10&7 " 
52 
53 ,·5· BIT 2 TO 10 FAILED EX AC2 
54 
55 
56 
57 004&12 PC=EI070 , •• ERROR NUMBERI070 •• 
58 
~9 ,·5· AU IN BIT 2 TO 10 SEE AC2 
60 



0351 PRCST 
10352 PRCST 01 
01 02 
02 03 004&14 PC=EI071 I •• ERROR NUM8ERI071 *. 03 U04&21 PC=EI01Q : •• ERROR NU~8E~1074 •• 04 
04 05 ,·5· SIT I TU 81T 9 05 Ins' 8lT 0 TO SIT ij 0& 
0& 07 
07 08 
08 09 004&20 PC=EI072 I •• ERROR NUMBERI072 •• 09 004&33 PC=EIU75 I •• ERROR NUMBERI075 •• "10 
10 11 ,·5' BIT I TO 9 FAILED EX AC2 11 "5' aIT 0 TO 8 FAILED EX lC2 12 
12 13 
13 1Q 
14 15 004&25 PC=E I 073 , •• ERROR NUMBERI073 •• IS 004&37 PC=E107& I •• ERROR NUM8ERI07& •• 1& 1& 17 ,·S· AU IN SIT 1 TO 9 SEE AC2 17 ,'5· AO IN BIT 0 TO 8 SEE AC2 18 16 
19 
20 
21 004&42 PC=E 1 077 , •• ERROR ~UM8ER1077 •• 
22 
23 IACO SHO HAVE =-1. NO LUAO TEST 
24 
25 
2& 
27 0041'14& PC=E 11 00 , •• ERROR NUMBERIIOO •• 
28 
29 IACO SHU STILL=O·S. NO LOAD TEST 
30 
31 
32 
33 004&51 PC=EIIOI , •• ERROR NUMBERIIOI •• 
34 
35 IACI SHO HAVE =-1. NO LOAD TEST 
3& 
37 
.!8 
H 004&55 PC=~II02 ~ •• ERROR NUMBERII02 •• 
40 
41 IACI SHO STILL=O'S, NO LOAD TEST 
42 
43 
44 
45 004&&0 PC=EII03 '*. ERROR NUMBERII03 •• 
4& 
47 ,AC2 SHU HAVE =-1, NO LUAO TEST 
48 
49 
50 
51 004&&4 PC=EII04 , •• ERROR NUMBERII04 •• 
52 
53 rAC2 SHU STILL=O·S. NO LOAD TEST 
54 
55 
5& 
57 004&&7 PC=E 11 05 '*. ERROR NUMBERII05 •• 
58 
59 rAC3 SHD HAVE =-1. NO LOAD TEST 
&0 

!J' \ o \~ 



) 

0353 PRCST 
01 
02 
03 004b73 PC=E I IUb I •• ERROR ~UMBERIIOb •• 
04 
05 IAC3 SHD STILL=O's, NO LOAD TEST 
Ob 
07 
08 
09 004b71 PC=EII07 , •• ERROR NUMBERII07 •• 
H 
II INO LOAD CARRY IRI2=1 
12 
13 
14 
15 004704 PC=EIIIO , •• ERROR NUMSE~IIIO •• 
Ib 
17 INOT NEWCARRY.NOT LOADCARRY 
18 

) 

l0354 
01 
02 
03 
04 
05 
Ob 
07 
08 
09 
10 
1-1 
12 
13 
14 
15 
Ib 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2b 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3b 
37 
38 
39 
40 
41 
42 
43 
44 
45· 
4& 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
59 
&0 

PRCsT 

004711 

00471& 

004724 

U04732 

004740 

004742 

004744 

004752 

004754 

004756 

PC=EIlII 

IFIRsT USE OF sTA 
,FIRST LOA OF LOC "10" 

PC=E1112 

, •• ERROR NUMBER1111 •• 

I •• ERROR NUMBERII12 •• 

IsTO~E O'S IN LaC 10 RETRY LOA 0,10 

PC=EI1I3 I •• ERROR NUMBERII13 •• 

,CUNTINUATION OF LOA TESTS 
IAOUR~&SING ,MODE 01 (Itl7=1 I~b=O) 

PC=EI1I4 I •• ERROR NUMSER1114 •• 

'TEST FURWARD "LOA .+1" +1 OFFSET 

PC=EII15 , •• ERROR NUMSERI115 •• 

ITEsT MODE 01 NEGATIVE OFFSET OF-I 

PC=Elllb I •• ERROR NUMBERl11b •• 

ILOA 1 •• +1 FAILED 

PC=EI1I7 I •• ERROR NUMBER1117 •• 

ILOA 2 •• +2 FAILED 

PC=E1120 I •• ERROR NUMBERI120 •• 

I.LOA 3 •• +3 FAILED 

PC=E1121 , •• ERROR NUMBERI121 •• 

,LOA .-1 FAILED 

PC=E1122 , •• ERROR NUMBERI122 •• 

) 



0355 PRCST 
01 
02 ,LOA .-~ FAILED 
03 

1035b PRCST 
01 
02 

O~ 03 004177 PC=E1126 , •• EWROR NUMBERI12& •• 
05 04 
06 OU4764 PC=Ellil3 
07 

, •• ERROR NUMBERI123 •• OS ,ISZ CHANGED AC2 
0& 

o~ 'LOA .-3 FAILED 
09 

07 
08 

'10 09 005002 PC=E1127 , •• E~RO~ NUMBE~1127 •• 
11 10 
12 004770 PC=E1124 
13 

, •• ERROR NUMSEij1124 •• 11 ,051 S~IPP~O 0-1 
12 

14 ,ISZ [U+l) SKIPPED 
15 

13 
14 

1& 15 005004 PC=E1130 , •• ERROR NUMBER1130 •• 
17 16 
18 004772 PC=E1125 , •• ERROR NUMBER1125 •• 
19 

17 ,OSI RESULT NOT=-I 
16 

20 ,U+l DIU NOT=+1 
~1 

19 
20 
21 005011 PC=E1131 , •• ERRO~ NUMBER1131 •• 
22 
23 ,U51 CHANGED AC3 
24 
25 
21> 
27 005013 PC=E1132 , •• ERROR NUMBER1132 •• 
28 
29 ,I5Z-1 DID NOT SKIP 
30 
31 
32 
33 00501!> PC=E 1133 , •• ERROR NUMBER1133 •• 
34 
35 ,CARRY OUT CHANGED CRY 
31> 
37 
38 
39 005021 PC=E1134 , •• ERROR NUMBER1134 •• 
40 
41 ,[LOC 10) DID NOT=O AFTER ISl 
42 
43 
44 
45 005021> PC=E1135 , •• ERROR NUMSER1135 •• 
4& 
47 ,lSI CHANGED AC2 
4B 
49 
50 
51 005030 PC=E 113& , •• ERROR NUMBERI13& •• 
52 
53 ,OSI DID NOT SKIP 
54 
55 
56 
57 005033 PC=EI137 , •• ERROR NUMBER1137 •• 
58 
59 ,ALUCAkRYOUT CHANGED CARRY 
1>0 

~ ,~ ~ 



I -) ) ) 

0357 PRCST 10$58 PRCST 
01 01 
02 02 
03 005041 PC=E1140 , •• ERROR NUM8ERI140 •• 03 u05055 PC=E1143 I •• ERRO~ NUMBERI143 •• 
04 04 
05 ;DSZ CHANGEO AC3 05 ;~OC IO=ADDRS JMP TEST 
0& 06 
01 07 
08 08 
09 005043 PC=E1141 ; •• ERROR NUMBERI141 •• 09 0050&3 PC=E1144 ; •• ERRUR NUMBERI144 •• 
10 10 
II ;JMP DIU NOT JMP II ;JMP CHNGED ACO OR At3 
12 12 
13 13 
14 14 
IS 005053 PC=E1142 I •• ERROR NUM~ERI142 •• 15 0050&7 PC=E1145 ; •• ERROR NUM8ERI145 •• 
1& 1& 
17 IJMP CHANGED AC3 (JSR1l 17 ;JSR 010 NOT CHNG PC 
18 18 

19 
20 
21 005077 PC=E 1146 I •• ERROR NUMBERI146 •• 
22 
23 IJSR FAI~ED TO ~OAD AC3 
24 
25 
26 
27 005103 PC=E1147 ; •• ERROR NUM8ERI147 •• 
28 
29 ;FIRST JSR - OFFSET 
30 ;JSR DID NOT CHNG PC 
31 
32 
B 
34 005115 PC=E1150 ; •• ERROR NUM8ERI150 •• 
35 
3& IJSR FAl~ED TO ~OAD AC3 
37 
38 
39 
40 005122 PC=EII51 I •• ERROR NUMBERI151 •• 
41 
42 ;~OA 1,0,2 FAI~ED 
43 
44 
45 
46 005130 PC=EII52 ; •• ERROR NUMBERI152 •• 
47 
48 ,OIRECT ACCESS 210 
49 INOT=~OA OR STA 
50 
51 
52 
53 00513& PC=E1153 , •• ERROR NUMBERI153 •• 
54 
55 ,STA 0,1,2 FAI~ED 
5& 
57 
58 
59 005146 PC=EII54 ; •• ERROR NUM8ERI154 •• 
60 



0.159 PRCST 
01 ISTA 1,-1,2 FAI~~D 
02 
03 
04 
05 005155 PC=E1I55 I •• ER~OR NUMBERI155 •• 
0& 
07 IFIRST USE OF INDEX 
08 
09 
10 
11 0051&5 PC=EI15& , •• ERROR NUMBERI15& •• ' 
12 
13 '~DA DIDN'T GET (H~OC 300) 
14 
IS 
1& 
17 00517& PC=E1157 , •• ERROR NUMBERI157 •• 
16 
19 "~DA 1,-1,3 FAI~EO 
20 

!03&0 PRCST 
01 
02 
03 005201 PC=EllbO I •• ERROR NUM8ERilbO •• 
04 
05 I~EFERENCE ~OC 20 FAI~EO 
Ob 
07 
08 
09 005212 PC=E1I&1 I •• ERROR NUMBERII&I •• 
10 
II IFIRST DEFER FAI~ED 
12 
13 
14 
IS 00521& PC=EIII>2 , •• ERROR NUMBERIII>2 •• 
II> 
17 ,AUTO INC OR DEC ~OC 10 
18 
19 
20 
21 005227 PC=Ellb3 , •• ERROR NUMBERllb3 •• 
22 
23 'AUTO lw(0) FAI~EO ~DA 
24 
25 
2b 
il7 005233 PC=Ellb4 I •• ERROR NUMBERllb4 •• 
ilB 
il9 'ililO DID NOT +1 
30 
31 
3i1 
33 005241> PC=EIII>5 I •• ERROR NUMBERII&5 •• 
34 
35 ,fIRST AUTO DEC FAI~ED 
3& 
37 
38 
39 005303 PC=EII&& I •• ERROR NUMBERIII>& •• 
40 
41 ,(30) NOT=207 AUTO DEC 
42 
43 
44 
45 
41> 005313 PC=Ell&7 , •• ERROR NUMBERI167 •• 
47 
48 ,DEFER DEFERRED FAI~ED 
49 
50 
51 
5i1 005314 PC=E1170 , •• ERROR NUMBERI170 •• 
53 
54 ICASCADED DEFERS AUTO FAI~ED 
55 
56 
57 
58 u05311> PC=El171 , •• ERROR NUMBERI171 •• 
59 
1>0 IJMP il FAI~ED TO 

~ ~ ~ 



) ) ) 

03&1 PRCST 
01 

10362 PRCST 
01 

02 02 
03 
04 005317 PC=E1172 r •• ERROR NUMBERI172 •• 

03 00554& PC=E1115 I •• ERROR NUMBERI175 •• 
04 

05 
06 ,JMP AT ALL 

05 ,ACO OR 3 CHANGED ON A JMP~ 
0& 

07 01 
08 08 
09 

"10 005322 PC=EI173 I •• ERROR NUMBERI173 •• 
09 0053&5 PC=EI17& I •• ERROR NUMBERI17& •• 
10 

II 
12 ,iV WAS IGNORED 

II 'INDEX "CPBO" OEFERREO 
12 

13 13 
14 14 
IS 
1& 005334 PC=EI114 I •• ERROR NUMBERI174 •• 

IS 005371 PC=EI177 I •• ERROR NUMBERI177 •• 
1& 

17 
18 ,iV.+3 MAY HE SKIP ALSO 

17 ,ijIT 0 CAUSED A DEFER 
18 

19 19 
20 
21 005402 PC=E1200 r •• ~RROR NUMBERI200 •• 
22 
23 ,DEFERRED OR AC3 BIT 0=1 
24 
25 
2& 
27 00540b PC=E1201 , •• ERROR NUMSERI201 •• 
2~ 
29 ,AC3 SHD = JSR+I. 
30 
31 
32 
33 005411 PC=E1202 , •• ERROR NUMBERI202 •• 
34 
35 IACO NOT=O OR ISZ SKPO 
36 
37 
38 
H 005422 PC=E1203 I •• ERROR NUMBER1203 •• 
40 
41 ,ACI-2-0R 3 ALTEREO "lSI" 
42 
43 
44 
45 005426 PC=E1204 I •• ERROR NUMBERI204 •• 
46 
47 
48 

'lSI 10 DID NOT CHNG (10) 

49 
50 
51 005437 PC=E1205 , •• ERROR NUMBERI205 •• 
52 
53 
54 

;TEST AGAIN 0'5 TO NOT ALTER ONES 

55 
56 
57 005443 PC=EI~Ob I •• ERROR NUM~ERI20& •• 
58 
59 
bO 

,ACI-2 UR 3, ALTERED BY ISZ 



03&3 PRCST 
01 
02 
03 005453 PC=EI~07 •• , ERROR NUMB~RI207 •• 04 
05 ,05Z CH~NGED ~C2 
0& 
07 
08 
09 005457 PC=~1210 ". ERROR NUMBERI210 •• 10 
II ,05Z CHANGED ACO-I OR 3 
12 
13 
14 
15 0054&2 
1& 

PC=EI211 , •• ~RROR NUMBERI211 •• 

17 'DSl DIU NOT SKP 
18 

:) 

!03&4 
01 
02 
03 
04 
05 
010 
07 
OH 
09 
10 
II 
12 
13 
14 
15 
1& 
17 
18 
1'1 
20 
21 
22 
23 
24 
25 
i!& 
27 
28 
2'1 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4& 
47 
48 
4'1 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
59 
~O 

(~ 

PRCST 

005477 

005510 

005512 

005520 

005531 

005542 

005553 

0055&4 

005575 

005&0& 

PC=E1212 I" E~ROR NUMBERI212 •• 

,ACO I 2 OR 3 A~TEREO SY DSZ 

PC=E1213 

,05Z 010 NOT CHNG (0) 

PC=Eli!14 

,AUTO INC A~TEREO AN AC 

PC=Eli!15 

,AUTO DEC TO ~OC 7 
,ACO O~ I A~TEREO 

PC=EI21& 

,AC2 OR 3 ALTERED 

PC=E1217 

, •• ERROR NUMBERI213 •• 

, •• ERROR NUMBERIi!14 •• 

, •• ERROR NUM&ERI215 •• 

, •• ERROR NUMBERI21& •• 

'** ERROR NUMBERI217 •• 

'~N LO~ WITH IRI2=1 SHD NOT "NO LOAD" 
,CALC=U 

PC=E1220 , •• ERROR NUMBERI220 •• 

,ISZ/D5Z SEQ FAILED 2 

PC=EIi!21 , •• ERROR NUMBERI221 •• 

,I5Z/D5Z SEQ FAILED 4 

PC=E1222 , •• ERROR NUMBERI222 •• 

,ISZ/DSl SEQ FAILEO 10 

PC=E1223 , •• ERROR NUMBERI223 •• 

\~ 



) ) ) 

03&5 PRCST 103&& PRCST 
01 :ISI/05Z SEU FAI~EO 20 01 
02 02 
03 03 U05&52 PC=E1227 , •• ERROR NUMSERI227 •• 
04 04 
05 005&17 PC=E1224 , •• ERROR NUMBERI224 ., 05 ,ISZ/USZ SE~ FAI~EO 400 
0& 0& 
07 :ISI/OSI SEQ FAI~EO 40 07 
Od 08 
09 09 005&&3 PC=E1230 : •• ERROR NUMBERI230 •• 
'10 10 
II 005630 PC=E1225 , •• ~RROR NUMBERI225 •• II ,ISI/DSZ SE~ FAI~ED 1000 
12 12 
13 :ISI/USZ SEQ FAI~EO 100 13 
14 14 
IS 15 005674 PC=Elc31 , •• ERROR NUMBERI231 •• 

1& 16 
17 005641 PC=EI22& , •• ERROR NUMBERI22& •• 17 ;ISI/OSI SEQ FAI~EO 2000 
18 IB 
19 ;ISI/OSI SEQ FAI~EO 200 19 
20 20 

21 005705 PC=E1232 , •• ERROR NUMSER1232 •• 
22 
23 ,ISI/OSt SEY FAI~EO 4000 
c4 
25 
2& 
27 00571& PC=EI233 , •• ERROR NUMBERI233 •• 
28 
29 ;ISZ/OSZ SEQ FAI~EO 10K 
30 
31 
32 
H 005727 PC=E1234 , •• ERROR NUMBERI234 •• 
34 
35 ,ISZ/OSZ 5E~ FAI~EO 20K 
3& 
37 
38 
H 005733 PC=E1235 , •• ERROR NUMBERI235 •• 
40 
41 ;ISZ/OSZ SEQ FAI~ED 40K 
42 
43 
44 
45 005H2 PC=E1236 : •• ERROR NUMBERI23& •• 
4& 
47 ;ISI/OSZ SEQ FAI~EO lOOK 
48 
49 
50 
51 005747 PC=EI237 ; •• ERROR NUMBERI237 •• 
52 
53 'ERROR •••• S~D HAVE TRAPPED 
54 
55 
56 
57 005753 PC=E1240 , •• ERROR NUM8ERI240 •• 
se 
59 ,ERROR- TRAP DIDN'T SAVE PC 
&0 



0367 P~CST 
01 
02 
03 005760 PC=E1241 
04 
05 ,TRAP DIDN'T JMP ~5 
06 
07 
08 
09 005704 PC=E1242 
10 
II ,TWAP DISTURBED ACO 
12 
13 
14 
IS 005171 PC=E1243 
16 
17 ,TRAP DIDN'T JMP as 
18 

~ 

I" ERROR NUMBERI241 •• 

, •• ERROR NUMBERI242 •• 

, •• ERROR NUMBERI243 •• 

103&8 
01 
02 
03 
04 
65 
06 
07 
08 
09 
10 
II 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
&0 

!.~ 

PIICST 

005775 PC=E1244 , •• ERPOR NUM6ERI244 •• 

ITRAP DISTURBED ACI 

006002 PC=E1245 I" E~ROR NUMBERI245 •• 

,TRAP DIDN'T JMP ~5 

006006 PC=EI24b I.' ERROR NUMBERI246 •• 

ITRAP DISTURBED AC2 

OObOI& PC=E1247 , •• ERROR NUM~ERI247 •• 

,TRAP DIDN'T JMP a5 

00b02b PC=E1250 , •• ERROR NUMBERI250 •• 

,TRAP DISTUR8ED AC3 

006030 PC=E1251 , •• ERROR NUMBERI251 •• 

;ERROR HALT •• OEFER TEST DIDN'T WORK 

006040 PC=E1252 I.' ERROR NUMBER1252 •• 

;STACK INSTR DIDN'T LOAD ACO 

006042 PC=E1253 , •• ERROR NUMBER1253 •• 

;CHECK P FOR ~IT 0 OFF, STACK TEST 

00b044 PC=E1254 , •• ERROR NUMBERI254 •• 

,STACK ERROR,ACI SHD= ACO 

00b054 PC=EIi!55 , •• EHROR NUMBERI255 •• 

,MFSP I DISTURBED AC2 

\~ 



) ) ) 

03&9 PRCST !0370 PRCST 
01 01 
02 02 
03 00&05& PC=E1256 , •• ERROR NUMBERI25& •• 03 00&072 PC=E1261 I" E~ROR NUMBERI261 •• 
04 04 
05 IMFSP I DISTU~SED AC3 05 IMFSP 2 DISTURBED ACO 
06 0& 
07 07 
08 08 
09 006060 PC=E1257 '" ERROR NUMBERI257 •• 09 OOb074 PC=EI2&2 I" ERROR NUMBERI2&2 •• 
'10 10 
II ,STACK ERRO~,AC2 SHD= ACI II ,STACK ERRO~,AC3 S~D= AC2 
12 12 
13 13 
14 14 
15 00&070 PC=EI2&0 , •• ERROR NUMBERI260 •• 15 006104 PC=~I~&3 I.' ERROR NUM8ERI263 .~ 
1& 1& 
17 IMFSP 2 DISTURBED AC3 17 IMFSP j DISTURBED ACO 
18 18 

19 
20 
21 00&10& PC=E1264 I" ERROR NUM~ERI264 •• 
22 
23 IMFSP 3 DISTURBED ACI 
24 
25 
26 
27 OOb11 0 PC=EI2bS '" ERROR NUMBERI2b5 •• 
28 
i!9 ISTACK ~RROR,ACO SHD= AC3 
30 
31 
32 
33 00&120 PC=Eli!b& '" ERROR NU~BERI26b •• 
34 
35 IMFSP C DISTURBED ACI 
3& 
37 
38 
39 006122 PC=EI2b7 , •• ERROR NUMSERI2b7 •• 
40 
41 IMFSP U DISTURBED AC2 
42 
4,! 
44 
45 0011124 PC=E1270 I.' ERROR NUMBERI270 •• 
4& 
47 ISTACK ERROR,ACI SHD= ACO 
48 
49 
50 
51 00&134 PC=EI271 , •• ERROR NUMSERI271 •• 
52 
53 IMFSP I DISTU~6ED AC2 
54 
5~ 
5& 
57 00&13& PC=E1272 , •• ERROR NUMBERI272 •• 
58 
5'1 IMFFP I UISTUR8ED AC] 
bO 



0371 
01 
02 
03 
04 
05 
06 
07 
08 
09 
'10 
11 
12 
13 
14 
IS 
1& 
17 
18 

PRCST 

00&140 

00&150 

00&152 

'~ 
'~ 

PC=E1273 , •• ERROR NUMBERI273 •• 

,STACK ERROR,AC2 SHD= ACI 

PC=E1274 I •• ERROR NUMBERI274 •• 

,MFSP DISTURBED AC3 

PC=E1275 I •• ERROR NUM8ERI275 •• 

,MFFP 2 DISTURBED ACO· 

103U 
01 
02 
03 
04 
05 
0& 
07 
06 
09 
10 
II 
12 
13 
U 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
59 
&0 

,~ 

PRCST 

00&154 PC=EI27& , •• E~ROR NUM~ERI27& •• 

ISTACK EHROR,AC3 SHu= AC2 

00&1&4 PC=EI277 , •• ERROR NUMSERI277 •• 

·IMF5P 3 DI5TURdEO ACO 

00&1&& PC=E1300 , •• ERROR NUM8ERI300 •• 

IMFFP 3 DI5TUR~ED ACI 

00&170 PC=E1301 , •• ERROR NUMBERI301 •• 

:STACK ERRUR,ACO S~D= AC3 

00&117 PC=EI,S02 , •• ERROR NUMBERI302 •• 

IMFSP U DISTUR~ED ACI 

00&204 PC=E1303 I •• ERROR NUMBER1303 •• 

,MFFP 0 DISTURBED AC2 

00&221 PC=E1304 , •• ERROR NUM8ER1304 •• 

,AC3/FP NOT= 0'5 

00&231 PC=E1305 , •• ERROR NUMBERI305 •• 

,WAS NOT =-1 SP/SF INTfRFERRANCE 

00&243 PC=EI30& , •• ERROR NUMBERI30& •• 

,POP INSTR DIDN'T ~OAO ACO 

00&245 PC=E1307 I •• ERROR NUMBERI307 •• 

IPDP DIDN'T ~OAD,ACI WITH -I 

\~ 



) ) ) 

0373 PRCST 10374 PHCST 
01 01 
02 02 
03 00&251 PC=E131 0 , •• ERROR NUM~ERI310 •• Q3 00&272 PC=E1313 , •• ERROR NUMBER1313 •• 
04 04 
05 IPSH SKIPPED 05 IERROR •• ACO NOT EQUAL TO ACI. PSH/POP TESTING 
0& 0& 
07 07 
Db 08 
09 00&2&0 PC=EI311 , •• ERN DR NU~BERI311 •• 09 00&275 PC=E1314 , •• ERROR NUMBER1314 •• 
'10 11> 
11 ,PSH OVERHOWED 11 ,STACK OVERFLOW ERROR 
12 12 
13 13 
14 14 
15 00&2&3 PC=E1312 I •• ERROR NU~BERI312 •• 15 00&304 PC=EI315 , •• ERROR NUMBER1315 •• 
1& 16 
17 ,PSH DION'T WORK 17 IERROR •• ACI NOT EQUAL TO AC2, PSH/POP TESTING 
18 18 

19 
20 
21 00&307 PC=EI31& , •• ERROR NUMBERI31& •• 
22 
23 ,STAC~ OVERFLOw ERROR 
24 
25 
2& 
27 00&31& PC=E1317 , •• ERROR NUMBER1317 •• 
28 
29 IERROR •• AC2 NOT EQUAL TO AC3 
30 
31 
32 
33 00&321 PC=E1320 , •• ERROR NUMBER1320 •• 
34 
3~ ,STACK OVERFLOW ER~OR 
3& 
31 
38 
]q 00&327 PC=E1321 , •• ENROR NUMBER1321 •• 
40 
41 IERROR •• AC3 NOT EQUAL TO ACO 
42 
43 
44 
4'5 00&334 PC=E1322 , •• ERROR NUM8ER1322 •• 
4& 
47 ,STACK OVERFLOW ERROR 
48 
49 
50 
51 00&33& PC=E1323 I •• ERROR NUMBER1323 •• 
52 
53 ITEST PSH OVER ~OUNDARY CAUSES STACK OVERFLOW ERROR 
54 
55 
5& 
57 00&352 PC=E1324 I •• ERROR NUMBER1324 •• 
58 
59 ,PSH DION'T COMPLETE STORE OF AC] 
&0 



0375 PRCST 
01 
02 
U] 00&3&1 PC=EI32S , •• ERROR NUM6ER1325 •• 
04 
05 ,OVERF"Ow DID NOT RESET ION 
06 
07 
08 
09 00&3&& PC=EI32& I" ERROR ~UM8ERI32& •• 
10 
11 ;TEST THAP WITH OVF"O SET • 
12 ,SHDN'T GET TO ~ERE 
13 
14 
15 
1& 00&372 PC=EI327 '0' ERROR NUM8ERI321 •• 
17 
18 ;PC SAVE ERROR--TRAP INSTR. 
1'1 

10376 PRCST 
01 
02 
03 
04 006402 PC=E1HU I" ERROR NU~BERI33U •• 
OS 
0& IINTERHUPT FROM QVERF"O LOST? 
07 
08 
09 
10 00640& PC=EI331 , •• ERROR NUMBER1331 •• 
11 
12 ,OVFLO DIDN'T RESET ION 
13 
14 
IS 
16 00&421 PC=EI332 , •• ERROR NUMaERI332 •• 
17 
18 ,PSH DI~N'T INC SP 
1'1 
20 
21 
22 006425 PC=E 1333 , •• ERROR NUMBERI333 •• 
23 
24 ,SP NOT DECREMENTED BY POP 
25 
2& 
27 
26 006430 PC=EI334 , •• ERROR NUMBER1334 •• 29 
30 'SAVE CHANGEU THE CARRY 8IT ••• 
31 
32 
33 
34 006433 PC=EI335 , •• ERROR NUM8ER1335 •• 
35 
36 ,STACK POINTER NOT = AC3 AFTE~ SAVE 
31 
38 
3'1 
40 006436 PC=EI336 , •• ERROR NUM8ER1336 •• 
41 
42 ,FP NOT=AC3 
43 
44 
45 
46 006442 PC=E 1331 I" ERROR NUM8ERI337 •• 47 
46 IACI NOT = ORIG. SP + 5 •••• ERROR HALT 
4'1 
50 
51 
52 006446 
53 

PC=E1340 , •• ERROR NUMBER1340 •• 

54 'SAVE !NSTR DIDN'T SAVE T~E CRY 
55 
56 
57 
58 006451 PC=E1341 , •• ERROR NUM8ER1341 •• 
5'1 
60 ISAVE OIDN'T STORE AC3 CORRECTLY 

~ :J ~ 



-) 

0317 PRCST 
01 
02 
03 
04 00&455 PC=E1342 : •• ERROR NUMBERI342 •• 
05 
0& ,SAVE DI~N'T STORE FP CORRECT~Y 
07 
08 
09 

'10 ~0&4&1 PC=E 1343 , •• ERROR NUMBERI343 •• 
11 
12 ,~CO NUT = 0, SAVE TEST 
13 
14 
IS 
1& 00&500 PC=E1344 , •• ERROR NU~BERI344 •• 
17 
18 :AC1 NOT SAVED CORRECT~Y 
19 

) 

10378 
01 
02 
03 
04 
05 
0& 
07 
O. 
09 

, 10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
&0 

PRCS1 

006501 

006505 

00&510 

006513 

006516 

006522 

006525 

00&530 

006543 

00&544 

--) 

PC=EI345 : •• ERROR NUMijERI345 •• 

:AC2 NOT = 2, SAVE TEST 

PC=EI34& : •• ERROR NUMBERI34& •• 

:RETURN INSTRUCTION 
:ERROR HA~T,SHON'T GET HERE 

PC=E1347 , •• E~ROR NUMBERI347 •• 

:IF RTN INSTR. WORKED 

PC=E1350 : •• ERROR NUMBER1350 •• 

,RETURN INSTR CHANGED CARRY OF 0 

PC=E1351 , •• ERROR NUMBER1351 •• 

:AC2 NOT CORRECT AFTER RETURN 

PC=E1352 : •• ERROR NUMBERI352 •• 

:AC1 NOT = 10 AFTER RETURN 

PC=E1353 , •• ERROR NUMBER1353 •• 

JACO NOT=100 AFTER RETURN 

PC=E1354 , •• ERROR NUMBER1354 •• 

:SP NOT =400, RETURN TEST 

PC=E1355 I •• ERROR NUMBER1355 •• 

IFP NOT = 400 AFTER RETURN 

PC=EI35& , •• ERROR NUMBER1356 •• 

:SAVED FP NOT = CURRENT FP 



0319 PRCST 
01 
02 
03 
04 006554 PC=E1357 : •• ERROR NUMBERI357 •• 
05 
0& :FORCE OVER FLOw/INTERRUPT 
07 
08 

IIF INT. WOR~S SHON'T GET HERE 

09 
'10 
11 0065&1 PC=E1360 1*- EHROR NUMBERI360 ._ 
12 
13 ,FORCE OVER FLOW/INTERRUPT 
14 ,IF INT. ~OHKS SHON'T GET HERE 
IS 
16 
17 
18 00&5&5 PC=EI3&1 1_* ERROR NUMBERI3&1 ** 
19 
20 'ILLEGA~ RETURN ADDRESS •• HALT 
21 

(~ 

10380 
01 
02 
03 
04 
05 
0& 
07 
06 
0'1 
10 
11 
12 
13 
14 
IS 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
H 
38 
39 
40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
59 
&0 

(,~ 

pReST 

00b575 

00&&01 

00660& 

00&&14 

001>1>22 

00&1>31 

001>1>40 

001>1>41> 

00l>bS5 

PC=EI3&2 :*. ERROR NUMBERI3&2 •• 

ISHUN'T GET HERE IF INT. OCCURRED 

PC=E 13&3 :00 ERROR NUMBERI3b3 ** 

'ION NOT RESET AFTER OVFLO 

PC=E1364 :** ERROR NUM~ERI3&4 ** 

:ILLtGAL OVERFLOW -STACK 

PC=E13bS 

ISHOULO LOAD ZEROS IN 
IUPPER HALF. 

PC=EI3&& 

1** ERROR NUMBERI31>5 ** 

:** ERROR NUMBERI31>& .* 

ITHE "LOS" SHOULD LOAD ZEROS 
'11'1 UPP~H HALF. 

PC=EI3&7 ,. 0 ERROR NUMBERI3&7 00 

I"LOB" FAILED. C(ACO) WAS 
INOT CHAN,ED ~, THE "LOB" 

PC=E1370 I •• ERROR NUMBERI370 •• 

;THERE SHOULD NEVER BE A 
;(1) IN THE SIGN BIT OF C(ACD) 
;AFTER A Loa INSTRUCTION. 

PC=E1371 1*0 ERROR NUMBERI371 •• 

:THERE SHOULD NEVER BE A 
:(1) IN THE SIGN BIT OF C(ACO) 
;AFTER A LOB INSTRUCTION. 

PC=E1372 r*o ERROR NUMBERI372 ** 

~) 
-____________ ~ ___ r __ • __ • ____ ~ __ 



) -) ) 

0381 PRCST 10382 P~CST 
01 II.OB FAII.EO. 01 
02 02 
03 03 00&702 PC=E1375 I" ERROR NUMHERI375 •• 04 04 
05 00&&&4 PC=E 1373 : •• ERROR NUMBERI373 •• 05 ITEST I.OADING A BYTE 0& 0& /FRUM MeMORY bITS 8-15. 
07 11.08 SHOUI.O I.OAO TO 07 
08 ICCACOI THE I.OWER (BITS 8-15) 08 
09 :8YTE OF I.UCATION CI14+1. 09 '10 10 006711 PC=EI37& I" ERROR NUMBERI37& •• II II 
12 12 ITEST I.UAOING A SYTE 
13 00&&73 PC=EI374 : •• ERROR NUMBEkl374 •• 13 :FROM MEMORY BITS 8-15. 14 14 
IS :TEST I.OlOING A BYTE 15 
1& IFROM MEMORY BITS 8-15. 1& 
17 17 00&720 PC=E 1377 I" ERRO~ NUMdERI377 •• 

18 
19 :TEST I.OAOING A BYTE 
20 IF~OM MEMO~Y BITS 8-15. 
21 
22 
23 
24 00&727 PC=E1400 I" ERROR NUMBERI400 ., 
25 
2& ITEST I.OAOING A BYTE 
27 :FROM MEMORY BITS 8-15. 
28 
29 
30 
31 00&73& PC=E1401 , •• ERROR NUMBERI401 •• 
32 
33 ITEST I.UAUING A BYTE 
34 IFROM MEMORY BITS 8-15. 
35 
3& 
37 
38 00&745 PC=E1402 '" ERROR NUM8ERI402 •• 
39 
40 ITEST I.OADING A BYTE 
41 IFROM MEMORY BITS 8-15. 
42 
43 
44 
45 00&154 PC=E1403 '" ERROR NUMBERI403 •• 
4& 
47 ,TEST I.OAOING A BYTE 
48 IFROM MEMORY aITS 8-15. 
49 
50 
51 
52 00&7&3 PC=E1404 '" ERROR NU~BERI404 •• 
53 
54 ITEST I.OADING A BYTE 
55 ,FROM MEMORY BITS 8-15. 
5& 
51 
58 
59 00&772 PC=E1405 I" ERROR NUMBERI405 •• 
&0 



0383 PReST 
10384 PRCST 01 :TEST ~OADING A BYTE 01 02 IFROM ~~MORY BITS 8-15. 02 03 
03 001031:> PC=E1410 I •• ERROR NUMSERI410 •• 04 
04 OS 
OS ITEST ~OAOIN~ A 8YTE 06 00100~ PC=U406 I •• ERROR NUMBEHI406 •• 01:> IFROM ~~MORY BITS ~-1. 07 
01 08 ITEST ~OADING A 8YTE 08 09 IFROM MEMORY 8ITS 8-15. 09 '10 
10 0070S~ PC=EI411 r •• ERROR NUM8ERI411 •• 11 
II 12 
12 :TEST ~OADING A 8YTE 13 007022 PC=E1401 I •• ERROR NUMBERI407 •• 13 IFROM M~MORY SITS 0-7. 14 
U 15 ITEST ~OADING A BYTE IS 16 :FROM M~MORY BITS 8-15. 1& 11 
17 0070&6 PC=EI4I2 I •• ERROR NUMBERI412 •• 18 
19 :TEST ~OAOING A BYTE 
20 :FROM MEMORY BITS 0-1. 
21 
22 
23 
24 007102 PC=E1413 I •• ERROR NUMBER1413 •• 25 
26 ITEST ~OAOING A SYTE 
~7 IFROM MEMORY 81TS 0-7. 
28 
29 
30 
31 U07116 PC=EI414 I •• ERROR NUM8ER1414 •• 32 I 

33 ITEST ~OADING A BYTE 
34 
35 

IFROM MtMORY bITS 0-7. 

3b 
37 
38 001132 PC=E1415 I •• ERROR NUMBER1415 •• 
39 
40 :TEST ~OAOING A 8YTE 
41 
42 

:FRUM MEMORY alTS 0-7. 

43 
44 
45 00114b PC=E 141b I •• ERROR NUMBER1416 •• 
4b' 
47 ITEST ~OADING A BYTE 
48 
49 

:FROM MEMORY BITS 0-7. 

SO 
51 
52 007162 PC=E1417 I •• ERROR NUMBER1417 •• 
~3 
54 ,TEST ~OADING A BYTE 
55 
56 

IFROM MEMORY BITS 0-7. 

51 
58 
59 007176 PC=E1420 : •• ERROR NUMBER1420 •• 
bO 

13 ,~ (~ 



) ) ) 

0385 PRCST l038& PRCST 
01 rTEST "OADING A BYTE 01 
02 rFROM MEMORY RITS 0-7. 02 
03 
04 

03 007227 PC=E1423 , •• ERROR NUM8ERI423 •• 
04 

O~ 
0& 00"/212 PC=E1421 , •• ERROR NUMBERI421 •• 
U7 

05 ,TEST "OAOING A ijYTE 
0& ,FRUM MEMURY ~ITS 0-7. 
07 

08 ,TEST "OAOING A BYTE 08 
09 ,FROM MEMORY ~ITS 0-7. 09 

'10 
II 

10 007235 PC=E1424 , •• ERROR NUMBERI424 •• 
II 

12 
13 007220 PC=E1422 , •• ERROR NUMBERI422 •• 

12 ,STb CHANGED THE C(CARRYl. 
13 

14 14 
15 ,TEST "OADING A dYTE 15 
1& rFRUM MEMORY BITS 0-7. 
17 

1& 0072"" PC=E1425 , •• ERROR NUMBE~1425 •• 
17 
16 ,STij CHANGED THE CONTENTS OF CARRY. 
19 
20 
21 
22 007257 PC=EI42& , •• ERROR NUMBERI42& •• 
23 
2" ,"STS" SHOU"O STORE ZEROS, 
25 ,FROM ACO, INTO MEMURY 
26 ,SITS B-15. 
27 
28 
29 
30 007272 PC=E1427 , •• ERROR NUMBERI427 •• 
31 
32 ,"STS" SHOU"O STORE ZEROS. 
33 ,FROM ACO, INTO MEMORY 
34 ,bITS 0-7. 
35 
,3& 
37 
38 007304 PC=E1430 , •• ERROR ~U~BERI430 •• 
39 
40 ,"STB" SHOU"U STORE ZEROS 
41 lIN MEMORYB1TS 0-7. 
42 ,C(MEMUHYl HOWEVER WAS 
43 INOT CHANGED. 
4. 
45 
4& 
47 007332 PC=E1431 , •• ERROR NUMBERI431 •• 
48 
"9 ,"MU"" FAI"EO. ACO SIB =177777 
50 
51 
52 
53 007340 PC=E1432 , •• ERROR NUMBERI432 •• 
54 
55 ,"MU"" FAILED. ACI SIB =177777 
56 
57 
58 
59 007346 PC=E1433 , •• ERROR NUMBERI433 •• 
&0 



0387 PRCST 
01 
02 

,ACO SHOULD 8E 0, "MUL· FAILED 

03 
04 
OS 007354 PC=E1434 , •• ERROR NUMBER1434 •• 
Ob 
07 
08 

,ACI NOW SIB =0. "MUL" FAILED 

Oq 
'10 
11 007362 PC=E1435 , •• ERROR NUMBER1435 •• 
12 
13 
14 

,ACOllS) MUST ~E 0, "MUL" FAILED. 

I~ 

10388 
01 
02 
03 
04 
OS 
Ob 
07 
08 
Oq 
10 
11 
12 
13 
14 
15 
16 
17 
18 
1'1 
20 
21 
22 
2j 
24 
25 
~b 
27 
28 
2'1 
30 
31 
32 
33 
34 
35 
3b 
37 
38 
3'1 
40 
41 
42 
43 
44 
45 
4b 
47 
48 
4'1 
50 
51 
52 
53 
54 
55 
56 
57 
58 
5q 
60 

(~ 

P~CST 

007371 PC=EI43b , •• ERROR NUMBER143b •• 

,ACI ~ITS 0-14 MUST 8E ZERO, "MUL" FAILED. 

007400 PC=E1437 , •• ERROR NUM8ERI437 •• 

'AC1(1~) MUST 8E 0, "MUL" FAIL£D 

007407 PC=E1440 f •• ERROR NUMBE~1440 •• 

,ACO(15) MUST BE I, "MUL" FAILED 

007417 PC=E1441 , •• EHROR NUMBERI441 •• 

'"MUL" FAILED 

007433 PC=E1442 , •• EHROR NUMBERI442 •• 

,"MUL" FAILED. 

007441 PC=E1443 , •• ERROR NUMBERI443 •• 

,ACU ~ITS 1-15 NOT ZERO, "MULS.FAILED 

007447 PC=E1444 , •• ERROR NUM8ER1444 •• 

,SIGN SIT ACOIO) IS NOT 0, "MULS· FAILED 

007455 PC=E1445 , •• ERROR NUM8ERI445 •• 

,ACI SHOULD BE 0, "MULS' FAILED 

007463 PC=EI44b , •• ERROR NUM8ERI446 •• 

,SIGN SIT ACOIO) MUST BE I 
,"MULS' FAIL,ED 

007471 PC=E1447 , •• ERROR NUMBER1447 •• 

,"MULS' FAILED 

i~ 



-) ) ) 

0389 PRCST lOHO P~CST 
01 01 
02 02 
03 03 001526 PC=EI~53 , •• ERROR NUM8ERI~53 •• 
U~ 007500 PC=El~50 , •• ERROR NUMBER1~50 •• O~ 
OS 05 ,"MULS" FAILED 
06 ,"MULS" FAILED 0& 
01 01 
08 08 
09 09 001531 PC=EI~54 , •• ERROR NUMBEHI~5~ •• 

, 10 007506 PC=El~51 , •• ERROR NUMaER1~51 •• 10 
11 11 ,"MULS· FAILED 
12 ,"MULS" FAILED 12 
13 13 
I~ 14 
IS 15 001S50 PC=E1455 , •• ERROR NUMijERI~55 •• 
16 001511> PC=EI~52 , •• ERROR NUMBE~I~52 •• 16 
11 11 ,"MULS' FAIl.ED 
18 ,"MULS" FAILED 16 
19 19 

20 
21 001561 PC=EI~56 , •• ERROR NUMBERI456 •• 
22 
23 ,"MUl.S" FAIl.ED 
24 
25 
21> 
27 007511 PC=El~57 ". ERROR NUM8ERI~57 " 
28 
29 ,SIGN BIT ACO(O)' MUST BE '0' "MULS" FAILEO 
30 
31 
32 
33 007601 PC=E1460 I" ERROR NUMBERI~60 •• 
34 
35 ,ACO MUST BE 0, "MUl.S" FAILED. 
36 
37 
38 
39 007613 PC=E1461 , •• ERROR NUMBER1461 •• 
~O 

~I ,"MUl.S· FAIl.ED 
4~ 

43 
~~ 

45 007622 PC=E1462 , •• ERROR NUMBERI~1>2 •• 
~6 

47 IT~E SIGN OF RESUl.T MUST BE 
48 ,.VE, ACO(O) MUST 8E O. "MUl.S" FAIl.ED 
~9 

50 
51 
52 00763~ PC=EI~63 , •• ERROR NUMBERI463 •• 
53 
5~ ,"MUl.S· FAIl.ED 
55 
56 
57 
58 0076~6 PC=E1464 ". ERROR NUMBERIQ6~ •• 
59 
60 ,"MULS" FAIl.ED 



0391 
01 
02 
03 
04 
05 
0& 
07 
08 
09 

'10 
II 
12 
13 
14 
15 
1& 
17 
18 
19 
20 

PRCST 

007&&0 

007&&& 

007674 

'~ 

PC=EI4&5 I •• ~RROR NUMBERI465 •• 

,"MULS" FAIL~D 

PC=EI4&& I •• ERROR NU~8ERI46& •• 

IFOR ACO=AC2=O, OVERFLO~ MUST 
lOCCUR ANU CARRY MUST BE SET, ·OIV" FAILED 

PC=EI4&7 , •• ERROR NUMBER1467 •• 

,ACO MUST NOT CHANGE, ·OIV" FAILED 

10~92 
01 
02 
03 
04 
OS 
0& 
07 
08 
09 
10 
II 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
i/2 
23 
24 
25 
2& 
2? 
28 
29 
30 
3! 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 
50 
51 
5i/ 
53 
54 
55 
56 
57 
58 
59 
&0 

~ 

PRCST 

007702 

007710 

00771 & 

007724 

007732 

007740 

007746 

007754 

0077&4 

PC=EI47U I •• E~~OR NUMBERI470 •• 

,ACI MUST NOT CHANGE FOR 
,OVERFLOW CONDITION, "01,,, FAILEO 

PC=EI471 I •• ERROR NUMijERI471 •• 

,FOR ACO=AC2=177777, OVERFLOw 
IMUST OCCUR, CARRY MUST BE SET. ·01," FAILED 

PC=E1472 , •• ERROR NUMBERI472 •• 

'ACO MUST NOT CHANGE, "DIV' FAILED 

PC=fU73 I·. ERROR NUMBER1473 •• 

IACI MUST NOT CHANGE FUR 
,OVERFLOW CONDITION. "OIV" FAILED 

PC=E1474 , •• E~ROR NUMBERI474 •• 

IFOR ACO~AC2, OVERFLOW MUST OCCUR 
ICARRY MUST ijE SET, ·OIV· FAILED 

PC=EU75 , •• ERROR NUMBERI475 .* 
IACI MUST NOT CHANGE FOR 
,OVERFLOW CONDITION, "DIV" FAILED 

PC=EI476 

IACO MUST NOT CHANGE FOR 
,OVERFLOW, ·oIV" FAILED 

PC=E 1477 

I •• ERROR NUMbERI47& .* 

1*. ERROR NUMBERI477 •• 

,PROPER DIVIDE, CARRY BIT 
,MUST BE RESET 

PC=E1500 , •• ERROR NUMBER1500 ** 
,"OIV· FAILED. 

'~ 



) -) ) 

0393 PRCST 
01 
02 
03 
04 007773 PC=EISOI I'. ERROR NU~~ERISOI •• 

10394 PRCST 
UI 
02 
03 01001& PC=E1504 , •• ERROR NUMBERI504 *. 
04 

OS 
06 ,"DIV" FAI~ED. 
07 

05 ,FOH PHUPER DIVIDE CARRY ijIT 
06 'MUST bE C~EARED. 
07 

08 08 
09 
'10 010002 PC=EIS02 1** ERROR NUMBERIS02 •• 
II 
12 I"DIV" FAI~ED. 
13 
14 
15 
16 010010 PC=EISU3 I.' ERRO~ NUMHERI503 •• 
17 
18 IACI MUST BE O. "OIV" FAI~EO 
19 

09 
10 01OO~4 PC=EI5U5 I" ERROR NUM~ERI505 •• 
II 
12 IACO MUST BE O. "DIV" FAI~ED 
13 
14 
15 
16 010032 PC=E1506 1*' ERROR NUMBERI506 •• 
17 
18 ~IIDIV" FAILED 
19 
20 
21 
22 010042 PC=E1507 '" ERROR NUMBERI507 •• 
23 
24 IFOR PRUPER UIVIDE. CARRY BIT 
25 ,MUST ~E C~EAREO. 
26 
27 
28 
29 010053 PC=E1510 '" ERROR NUMBERISIO •• 
3.0 
31 ,·OIV· FAI~EO 
32 
33 
34 
35 010065 PC=E1511 , •• ERROR NUMBER1511 •• 
36 
37 ,·OIV" FAI~EO 
38 
39 
40 
41 010015 PC=E1512 '*. ERROR ~UMBERI512 •• 
42 
43 ,FOR PRUPER DIVIDE. 
44 ICARRY MUST BE C~EAREO. 
45 
46 
47 
48 010 I 06 PC=E1513 '** ERROR NUMBERI513 •• 
49 
50 ,·OIV"· FAI~ED 
51 
52 
53 
54 010121 PC=E1514 '*. ERROR NUMBERISI4 ._ 
55 
5& :"UIV" FAILEU 
57 
58 
59 
60 010130 PC=E1515 I" ERROR NUMBERI515 •• 



0395 PRCST 1039& PRCST 01 01 
02 ,OVERFLOW MUST OCCUR FOR 02 03 ,ACO=ACc, ·OIVS" FAILED 03 0101&3 PC=E1520 , •• ~RHOR NUMBERI520 •• 04 04 
05 05 ,·OIVS" FAILED 06 06 
07 0lUI36 PC=E1516 , •• ERROR NUMBERI516 •• 07 
08 08 09 ,OVERFLO~ MUST OCCUR, MAGNITUDE 09 01'0177 PC=E1521 , •• ERROR NUMBERI521 •• 10 ,OF ACI TOO LARGE, "DIVS· FAILED 10 II II ,"OIVS" FAILED 12 12 13 13 14 010150 PC=E1517 , •• ERROR NUMBERI517 •• 14 IS IS 010211 PC=EIS22 , •• EHRO~ NUMBERI522 •• 16 ,FOR PROPEH,OIVIOE, CAR~Y HIT 16 
17 ,MUST HE RESET. 17 ,FOR PROpER DIVIDE CARRY BIT 18 18 ,MUST ~E RESET. 

19 
20 
21 
22 010224 PC=E1523 , •• ERROR NUMBERI523 •• 
23 
24 ,"OIVS" FAILED 
25 
26 
27 
2B 010240 PC=E1524 , •• EHROR NUMBERI524 •• 
29 
30 ,"DIVS" FAILED 
31 
32 
33 
34 010252 PC=E1525 , •• ERROR NUMBERI525 •• 
35 
3& ,FOR GOOD DIVIDE, CARRY BIT MUST 
37 ,HE RESU. 
38 
39 
40 
41 010265 PC=E1526 , •• ERROR NUMBERI526 •• 
42 

.4l ,·OIVS" FAILED 
44 
45 
46 
47 010301 
48 

PC=E1527 , •• ERROR NUMBERI527 •• 

49 ,·OIVS· FAILED 
50 
51 
52 
53 010314 PC=E1530 , •• ERROR NUMBERI530 •• 
54 
55 ,·OIVS" FAILED 
56 
57 
58 
59 010330 PC=E1531 , •• ERROR NUMBERI531 •• 
60 

, ) . .~ ~ 
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0397 PReST 
~I '"DIVS" FAILED 
02 
03 
04 
05 010342 pe=E1532 , •• ERRO~ NUMBERI532 •• 
0& 

lOHa PRCST 
01 
02 
03 010356 PC=E1534 , •• ERROR NUM8ERI534 •• 
04 
05 ,ACU SHOULD ~E ZE~O (REMAINDER), "OIVS' FAI~ED 
06 

07 ,FOR PHOPER DIVIDE, CARRY BIT 
08 IMUST SE ~ESET. 

09 
-10 
11 
12 010350 PC=E 1533 , •• ERROR NUMBERI533 •• 
13 

07 
0.8 
09 010365 PC=E1535 , •• E~ROR NUMBER1535 •• 
10 
11 IACI SHOULD SE 40000 (QUOTIENT), ·DIVS· FAILED 
12 
13 

14 ,·DIVS· FAILED 
15 

14 
IS 010417 PC=EIS36 I •• ERROR NUMBERI536 •• 
h. 
17 'ION SHD=O NO SKIP ON BUSY NON ZERO 
18 
19 
20 
21 010422 PC=E1537 , •• ERROR NUMBERI537 •• 
22 
23 'PO~ER LOW SHO=U NO SKIP ON DONE NON ZERO 
24 
25 
26 
27 010424 PC=E1540 , •• ERROR NUMBERI540 •• 
28 
29 ,ijKP8Z TO SKP ION=O FIRST 10 SKP TRUE 
30 
31 
32 
33 010426 PC=E1541 , •• ERROR NUM8ERI541 •• 
34 
35 ,TEST SKPOZ powEk LO~ SHO=O 
3& 
37 
36 
39 010435 PC=E1542 , •• ERROR NUMBERI542 •• 
4U 
41 INIO SHD NEITHER SKP NOR ALTER ANY AC'S 
42 
43 
44 
45 010440 PC=E1543 , •• ERROR NUMBERI543 •• 
4b 
47 INIO CHANGEO AN AC 
48 
49 
50 
51 010447 PC=E1544 I •• ERROR NUMBERI544 •• 
52 
53 lOlA SKPD DIR ~CI NOT =AC2 
54 
55 
5& 
57 010451 PC=E1545 , •• ERROR NUMBERI545 •• 
58 
59 'ACI,2 OR 3 ALTERED - OIA TEST 
bO 



0399 PRCST 
01 
02 
03 010453 PC=EI54& , •• ERROR NUMBER I 54& .. / 
04 
05 ,ACO NOT L.OADED - DIA TEST 
0& 
07 
08 
09 0104&2 PC=E1547 , •• ERROR NUMSERI547 •• 
'10 
11 ,DIA SKPD OR ACO NOT =ACi! 
12 
13 
14 
IS 0104&4 PC=E1550 , •• ERROR NUMBERI550 •• 
1& 
17 ,ACO,i! UR 3 AL.TERED - DIA TEST 
18 

(~ 

10400 
01 
02 
03 
04 
05 
0& 
07 
08 
09 
10 
11 
12 
13 
14 
IS 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
3d 
39 
40 
41 
42 
43 
44 

P~CST 

0104&& 

010475 

010477 

010501 

010510 

010512 

010514 

PC=E1551 , •• ERROR NUMBERI551 •• 

,ACI NUT L.OADED - OIA TEST 

PC=E1552 , •• ERROR NUMBERI552 •• 

'DIA SK~D OR AC] NOT =ACO 

PC=E1553 , •• ERROR NUMBERI553 •• 

,AC3,O OR I AL.TEREO 

PC=E1554 , •• ERROR NUMBERI554 •• 

,AC2 NOT L.OADED 

PC=E1555 , •• ERROR NUMBER 155, •• 

,DIA SKPD OR ACO NOT aACI 

PC=EI55& , •• ERROR NUMBERI55& •• 

,ACO,I UR 2 AL.TERED 

PC=E1557 , •• ERROR NUMBERI557 •• 

'AC] NUT L.OAOED 

45 0105~3 PC=EI5&0 , •• ERROR NUMBERI5bO •• 
4& 
47 ,UIS 8KPD OR ACI NOT = AC2 
48 
49 
50 
51 010525 PC=EI5bl , •• ERROR NUMBERI5bl •• 
52 
53 'ACI,2 UR 3 AL.TERED 
54 
55 
Sf> 
57 010527 PC=EI5b2 , •• ERROR NUMBERI5&2 •• 
58 
59 ,ACU NOT L.OADED 
&0 

I~ o 
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0401 P~CST 10402 PRCST 
01 01 
02 02 
03 01053& PC=t::15&3 , •• EHROR NUMB~RI5&3 •• 03 010551 PC=EI5&& , •• ERROR NUMBERI5&& •• 
04 04 
05 ,UI8 SKPO OR ACO NOT = AC3 05 'OIB SK~O OR AC3 NOT = ACI 
0& 0& 
07 07 
08 08 
09 010540 PC=EI5&4 , •• ERRO~ NUMBERI5&4 •• 09 010553 PC=EI5&7 , •• ERROR NUMBERI5&7 •• 

'10 10 
11 ,ACO.3 UR 2 ALTERED 11 ,AC3.1 OR 0 A~TEREO 
12 12 
13 13 
14 1~ 
IS 010542 PC=EI5&5 , •• E~ROR NUMBERI5&5 •• 15 010555 PC=E1570 , •• ERROR NUMBERI570 •• 
1& 1& 
17 ,ACI NOT LOADED 17 'AC2 NOT LOADED 
18 18 

19 
20 
21 0105&4 PC=E1571 , •• ERROR NUMBERI571 •• 
22 
23 'OI~ SKPO OR AC2 NOT = ACO 
24 
25 
2& 
27 0105&& PC=E1572 , •• ERROR NUMBERI572 •• 
28 
29 ,AC2.0 UR I ALTERED 
30 
31 
32 
33 010570 PC=E1573 , •• ERROR NUMBERI573 •• 
34 
35 ,AC3 NUT LOADED 
3& 
37 
38 
39 010575 PC=EI574 , •• ERROR NUMBERI574 •• 
40 
41 'OO~ SKPD OR ALTERED Ace 
42 
43 
44 
45 010577 PC=~1575 , •• ERROR NUMSERI575 •• 
4& 
47 ,008 ALTERED AC3 
48 
49 
50 
51 010&04 PC=EI576 , •• ERROR NUM8ERI57& •• 
52 
53 ,bUSY=O OR OONE=I FAILED 
54 
55 
5& 
57 010&07 PC=EI577 , •• ERROR NUMBERI577 •• 
58 
59 ,·UZ" ERR OR MAYSE ·ON" 
ItO 



0403 
01 
02 
03 
04 
OS 
Ob 
07 
OB 
09 
'10 
II 
12 
13 
14 
IS 
1& 
11 
IB 

PRCST 

010bl2 

010&20 

010&27 

,~ o 

PC=ElbOO , •• ERROR NUMBERlbOO •• 

ITTO IS BUSY NOT 

PC=EI&OI I •• ERRUR NUMBERI&OI •• 

r2NO TRY - TTO IS BUSY NOT 

PC=Elboa I •• EWROR NUMSERI&02 •• 

lION DID NOT SET (NIOS SKPDl 

10404 
01 
02 
03 
04 
OS 
0& 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 
44 
45 
41> 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
59 
1>0 

~ 

PRCST 

0101>31 

010&35 

010&41 

010&45 

0101>51 

010&55 

010&&1 

010&&5 

010&72 

010&77 

PC=EI&03 I •• ~RROR NUMBERI&03 •• 

IIONN=O HERE IS INTR 

PC=EI&04 r •• ERROR NUMBERI&04 •• 

IbZ SKPD OR BN DIDN'T 

PC=ElI>05 I •• ERROR NUMBER1&05 •• 

,"C· DIU NOT CLR ION 

PC=ElbOb J •• ER~OR NUMBER1&0& •• 

100AC 0, CPU FAILED CLR ION 

PC=EI&07 

JOIS C~RD ION IR8.9=OO 

PC=El&IO 

J.p. CLRO ION 

PC=El&ll 

J.p. SET ION 

PC"EI&12 

JAGAIN WITH DOAC 0, CPU 
I~ND ·5· CLRO ION 

PC=ElbI3 

JCPUINST IN 10 SKIP 

PC=EI&14 

I •• ERROR NUMBER1&07 •• 

, •• ERROR NUMBERI&10 •• 

J •• ERROR NUMBERlbl1 •• 

J •• ERROR NUMBERlb12 •• 

J •• ERROR NUMBERlb13 •• 

, •• ERROR NUMBERlb14 •• 

JUNLY OEV 77 SHO SKP - OOAC TEST 

~ 



I 
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0405 PRCST 1040& P~CST 

01 01 
02 
03 

02 
03 010723 PC=Elb20 , •• ERROR NUMBERlb20 •• 

04 010704 PC=E 1!>15 , •• ERROR NUM8ERlbl5 •• 04 
05 05 ,ONLY D~V 77 SHU SKP - OOAC TEST 
Ob ,UNLY OEV 77 SH~ SKP - OOAC TEST Ob 
07 07 
08 08 
0'1 0'1 010730 PC=Elb21 , •• ERROR NUMDERlb21 •• 

'10 010711 PC=Elbib , •• E~ROR NUMBERlblb •• 10 
11 II ,ONLY DEV 77 SHD SKP - QOAC TEST 
la ,ONLY OEV 77 SHD SKP - DOAC T£ST 12 
13 , 13 
14 14 
15 IS 010734 PC=Elb22 , •• ERROR NUMBERlb22 •• 
1b 01071b PC=EI&17 , •• ERROR NUMBE~lbI7 •• 
11 

Ib 
17 ,ION=I ILLEGAL (CPU INST NOTI 

18 ,ONLY OEV 77 SHD SKP - DOAC TEST 16 
1'1 1'1 

20 
21 010741 PC=Elb23 , •• EHROR NUMBERI&23 •• 
~2 
23 ,·c· CLRO ION (NOT CPU-OEV 0) 
24 
25 
2b 
27 010144 PC=Elb24 , •• ERROR NUM8ERlb24 •• 
28 
2'1 ,10 SKIPS SHU NOT GET TO PTSI ·S· SHO NOT BE GEN 
30 
31 
32 
33 01074b PC=Elb25 , •• ERROR NUMBERlb25 •• 
34 
35 ,FIRST ~z GEN'O ·5· 
3b 
37 
38 
3'1 01075~ PC=Elb2b , •• ERROR NUMBERlb2b •• 
40 
41 ,10 SK!P ·ON" SHD NOT=·C· NO PTSI 
42 
43 
44 
40; 010754 PC=EIb27 , •• ERROR NUMHERlb27 •• 
46 
41 ,"ON" CLRO ION 
48 
4'1 
50 
51 0107&1 PC=EIb30 , •• ERROR NUMBERlb30 •• 
52 
53 ,SET UP ALL CONDITIONS FOR 10 SKP EXCEPT IN/OUT TIME 
54 
55 
5& 
57 0101&& PC=Elb31 , •• ERROR NUMBERlb31 •• 
58 
5'1 :SET UP ALL CONDITIONS FOR NIUS CPU EXCEPT PTSI 
bO 



0407 PRCST 
01 
02 
03 010772 
04 
05 
Ob 
07 
08 
09 
"10 011000 
11 
12 
13 
14 
IS 
16 011014 
17 
18 
19 

(~ 

PC=Elb32 , •• ERROR NUMSERlb32 •• 

15ET UP A~~ CONDITIONS FOR NIOS CPU 
,EXCEPT TO A~CEN=O 

PC=ElbH , •• ERROR NUMBERlb33 •• 

ISET UP A~~ CONDITIONS FOR 10 SKPBZ CPU EXCIN/OUT) 

PC=ElbH , •• ERROR NUMBERI634 •• 

'~O SKP lTO "8"-

!0408 
01 
02 
03 
04 
05 
Ob 
07 
08 
09 
10 
11 
12 
13 
14 
15 
Ib 
17 
18 
19 
20 
21 
22 
23 
24 
2~ 

2b 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
H 
40 
41 
42 
43 
44 
45 
4b 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5b 
57 
58 
59 
60 

\.~ 

PRCST 

011021 PC=Elb35 r.' ERROR NUMBER~b35 •• 

IlTO "8Z· ERR 

1111027 PC=Elb3b r •• ERROR NUMBERlb3b •• 

:TTO "OZ" ERR 

011034 PC=Elb37 , •• ERROR NUMBERI&37 •• 

,TTO OUNE=I IN ERR 

011051 PC=Elb40 r.' ERROR NUMBERI&40 •• 

'INTERRUPT DID NOT OCCUR 

011 U52 PC=EI&41 I •• ERROR NUMBERI&41 •• 

,INTERRUPT DID NOT OCCUR 

011"&0 PC=E1642 , •• ERROR NUMBERI&42 •• 

1(0) NOT=NIOS+2 

0111 00 PC=EI&43 , •• ERROR NUMBERI643 •• 

ITEST TO MAKE SURE iIN ~OC I Wl~~ DEFER 

011101 PC=EI&44 , •• ERROR NUM8ERI&44 •• 

,FIRST INTR ilal 

011103 PC=EI&45 , •• ERROR NUMBERI&45 •• 

,SECOND INTR alii! 

Ollll~ PC=EI&4& , •• ERROR NUMBERI&4& •• 

,~OC I OR 2 EXECUTED 

(~ 
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0409 PReST 
01 
02 
03 011123 
04 
05 
06 
07 
08 
Oi UII125 
'10 
II 
12 
13 
14 
15 011133 
16 
17 
18 
19 

PC=~lb47 : •• ERROR NUMBERlb47 •• 

,INTR AFTER IOF 

PC=Elb50 ,.* ERROR NU~BERI650 .-

,MASKO-l A~~OWEO TTO INTR 

PC=Elb51 ,.* ERR ON NUMBERlb51 .* 
:O'S TO MASK 0 
IINTN UIO NOT OCCUR 

) 

10410 
01 
02 
0.1 
Oij 
05 
06 
01 
08 
09 
10 
II 
12 
13 
14 
IS 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2b 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

PRCST 

011135 

011142 

011143 

011147 

011153 

011160 

0111&1 

011167 

011175 

PC=Elb52 I *. E~ROR NUMBER'1 &52 *. 
lOR ~OCO 
,WAS STl~~=O 

PC=ElbS3 : •• ERROR NUMBERI653 •• 

:IN1EHHUPT OVER A SKIP INSTRUCTION 
,SHO STURE THE CORRECT AOOWESS IN ~OC 0 

PC=EI&54 I •• ERROR NUMBERI654 •• 

:INTERRUPT OVER A SKIP INSTRUCTION 
ISHU STuRE THE CORRECT ADDRESS IN ~OC 0 

PC=EI&55 I •• ERROR NUMBERI&55 •• 

,INTR SKIPO 

PC=EI&5& I •• ERROR NUMBERI&56 •• 

I (~OC U) INCOR 

PC=Elb57 1*. ERROR NUMBERI&57 •• 

IINTERRUPT OVER SKIP INST FAI~ED 
,INTERRUPT AFTER AN 110 SKIP 
,SHO STORE CORRECT RESU~T IN ~OC 0 

PC=EI&&O I •• ERROR NUMBERlb60 •• 

,INTERRUPT OVER SKIP INST FAI~ED 
,INTERRUPT AFTER AN 1/0 SKIP 
ISHO STORE CORRECT RESU~T IN ~OC 0 

PC=E I lobi 

,INC PC IN ~OC 0 

PC=EI&62 

I •• EHROR NUMBERI661 •• 

,.* ERRON NUMBERI6&2 •• 

,INTERRUPT AFTER A JSR SHO STORE 

) 



0411 PRCST 
01 'T~E CUHRECT ADDRESS IN LOC 0 
.,2 
03 
04 
OS 01117& 
0& 

PC=Elbb3 , •• E~ROR NUMBERlbb3 •• 

07 ,JSR/INT PREVENTS FAILED 
08 
09 
'10 
1.1 011177 PC=E hb4 , •• ERROR NUM_ERlbb4 •• 
12 
13 'INTR AFTER A JSR FAILED 
14 

~ 

1041~ 

01 
02 
03 
0" 
OS 
Ob 
07 
08 
09 
10 
11 
12 
13 
14 
15 
Ib 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2b 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3b 
37 
38 
]q 

40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
5q 
&0 

.~ 

PRCST 

011202 PC=Elbb5 : •• E~RD~ NUMBERlbb5 •• 

:JSR+I SHO=INTR ADRS 

011205 PC=EI&&b , •• ERROR NUMBERlbbb •• 

,ijIT 0 LOC 0=1 

011207 PC=EI&b7 , •• ERROR NUMBERlbb7 •• 

,LOC 0 UR AC3 INCORRECT 

011241 PC=Elb70 : •• ERROR NUMBERlb70 •• 

,NIue FAILED TO STOP INTERRUPT 

011243 PC=EI&71 , •• ERROR NUMBERlb71 •• 

,NIDC 010 NOT MAKE TTY BUSY=O 

01124& PC=EI&72 , •• ERROR NUHBERI&72 •• 

,TTO eusy SHO =0 

011250 PC=Elb73 , •• ~RROR NUMBERlb73 •• 

:TTO DONE SHD =0 

011253 PC=Elb74 , •• ER~OR NUHBERlb74 •• 

,NON INT TEST FAILED 

01125b PC=ElbI5 , •• ERROR NUMBERlb75 •• 

'NON INT TEST FAILED 

u 112b4 PC=Elblb , •• ERROR NUMBERlb7b •• 

,BUSY SHD=I 

J 



) ) ) 

0413 PReST 
01 
02 
03 0112&0 PC=Elo77 , •• E~RO~ NUMBEHl077 •• 
04 
05 ,DONE SHD=O 
0& 
07 
08 
09 011212 PC=E1700 , •• ERROR NUMSEk1700 •• 
10 
11 ,DONE=I IF REAL paz" 
12 
13 
14 
15 01121& PC=E1701 , •• ER~OR NUMBER1701 •• 
10 
11 ,INT TEST FAILED 
18 

10414 PRCH 
01 
02 
03 011300 PC=Ell02 , •• EW~OR NUMBERll02 •• 
04 
05 ,INT TEH FAILED 
0& 
07 
08 
09 011304 PC=E1703 , •• ERROR NUMBERI103 •• 
10 
11 ,SUSY=U IF REAL aUNE 
12 
\3 
14 
15 01131e PC=E1704 , •• ERROR NUMBER1704 •• 
1& 
17 ,~t BEFOME Ii.TR 
18 
19 
20 
21 011323 PC=E1105 , •• ERROR NUMBERI705 •• 
22 
23 ,ION SHU STILL=I 
24 
25 
2& 
27 011340 PC=EI10& , •• ERROR NUMBERI70& •• 
2d 
29 ,PHOCESSO~ A~ITH ER~ 
30 
31 
32 
33 011344 PC=E1707 , •• ~RROR NUMBERI707 •• 
34 
35 ,NO ERHOR AT "BZ· 
3& 
31 
38 
39 011352 PC=EI710 , •• ERROR NUMBERI710 •• 
40 
41 ,aUNE SHD =1 
42 
43 
44 
45 .END 
4& OUOOO-00027& 
47 000200 
48 000201 
49 000123 
50 000377 
51 000000 
52 177777 
5$ 171400 
54 12345& 

•• 00000 TOTAL ERRORS, UOOOO FIRST PASS ERRORS 



0415 P~CST 041& PRCST 

AlA 000201 15/1&' 233/07 233111 239/50 24&/13 247/48 252151 ASL31 001441 55/33# 
256/15 ASRI5 000702 3&/05. 

A20 00025& 19/06* ASR31 001235 ~8/33# 
A21 0002&0 19/17- ATO~K 0 I 1:5&& 25&/04. 257105 257/14 
422 0002&3 19/2U CIOI 00&57& 191/02# 
A23 0002&& 1~/42# CIO. 00&&02 191/16# 
A24 000271 19/53# CI03 00&&07 191/35. 
A25 000302 20/05 20/07# CI04 006&15 1~1/46# 
A40 000505 271IU Cl05 006&23 191/57# 
A41 000511 27130# CI13 00&&32 193/02. 
A42 000515 2~/04' CII4 00&&41 193/1~# 
A43 000521 2H/14# ClI~ 00&&47 193/28_ 
A44 000524 2H/eS. CII& 00&656 193/42. 
A45 000530 28/43. C1I7 006&1>5 193/56. 
A4& 000532 28/52* CII6 006&74 1~4/10* 
A47 u00535 29/02. CI19 00&i03 194/24# 
A48 000541 30/03. CI20 00&712 194/38# 
A49 000545 30/1&# CI21 00&721 194/52. 
450 000551 30/31# CI22 006730 195/0&. 
A51 00055& 30/43# CI23 006737 195/20# 
A94 000212 16/03 16/05# CI24 00674& 19~/34* 
A9B 000217 1&/22* CI25 00&755 195/48. 
A9C 00022& 1&/48# CI26 0067&4 1~6/0~. 
A9D 000231 Ib/59. CI31 006773 197102# 
A9E 000237 17/19. CI32 007007 197121# 
A9F 000242 16/04. CIH 007023 197140. 
A9G 00024& 16/1&# C134 007037 197159. 
A9H 000252 18/27* C135 007053 19H/18# 
A91 004&70 143105# C13& 0"07067 196/3'1* 
A9J 004674 143/16# C 137 007103 1'16/5&' 
ACI5 00227& 7C149# CIl8 007117 19'1/15# 
ACIT2 001226 MC 24/u4. 24/11 24/22 24/33 24/47 24/58 25/09 CI39 007133 199/34. 

25120 25/31 25/42 25/53 2&/04 2&/15 CI4U 007147 199/53. 
ACITS 0011&0 MC 21/04# 21/1'1 21/47 . 22/15 22143 CI41 0071&3 200/12. 
ADD"TO 001501 MC &6/05. 68128 68/45 &9/02 69/1'1 69/37 6'1/54 CI42 007177 200/31# 

70/11 70128 70/4& 71/03 71120 71/37 71/55 CI43 007213 201/09# 
72112 72129 CI44 007221 201/21# 

ADDTI 001415 MC 56/05# 57/02 57/21 57/40 57/59 58/18 58/37 CI45 007230 201/34# 
56156 59/15 59/34 5'1/53 60/12 60/31 60/50 C14& 007236 201/4&. 
&1109 61/28 &1/47 &2116 62135 62154 &3/13 CI52 007245 2U2I03# 
&3/32 63/51 64/10 64/2'1 64/48 65/07 65126 CI53 0072&0 202/20. 
65145 66/04 &6/23 6&142 67/01 CI5A 007273 20Cl37# 

ANCOO 00144& 5&122# C500 007325 201/28 203/34 203/40 205/10. 
ANDOO 002303 74/05# C501 007333 2U5/22' 
ANDOI 00a310 74/24# C502 007341 205/34# 
AND02 00231& H/42# C503 007347 205/4&. 
AND03 002324 74/59. C504 007355 2U~/58' 
AND20 002715 9U/05# C50~ 0073&3 20&/10. 
AND21 002720 90/14' C50& 007572 207/02. 
AND22 002723 90/24' C507 007401 207/15. 
AN023 002727 9u/33# C508 007410 207/28# 
AND24 002733 '10/44. C509 007420 207/42. 
AND25 00273& 9U/52N C510 007434 20'1/10. 
AND2& 002741 90/&0. C511 007442 2U9/22. 
AND27 002745 91/09' C512 007450 209/34# 
ANDTS 0015&3 MC 7&/03. 77/02 7714'1 78/3& 7'1/23 80/10 80/57 C513 00745& 209/46. 

61144 82/31 83/18 84/05 84/52 85/39 86/2& C514 0074&4 209/~9# 
67/13 87/&0 88/47 C514A 007472 211/02. 

ASL15 00102&. 41/45# 

.~ ~ J 



) ) ) 

0417 PRCST 041d PtlCST 

C515 U07501 211/16# DIV4 00101>0 MC 12/22# 220138 220/50 221/04 222/02 222115 

C51& 007507 211/2~# OIV~ OOIOU MC ICl27# 222127 222139 222151 227125 

C517 007517 211/43# OIVI> 001104 MC IUB# e2H05 224/02 224/17 

C51e 007527 211/57# DIVI 001121 Me 12141# 224/33 2C4/47 225/02 

C51~ 007540 213/02# DlVa 001140 MC 12149# 227/11 
C520 007551 213/17# DIV9 0011 4~ MC 12153# ~27137 227/53 228/10 229/02 229/18 229/35 

C521 0075&2 213/B# U9/53 230/09 231/02 231/20 231/37 231/55 

C52C 007572 213/47# OSlOO 004773 14&/31* 
C523 007&02 214/01# OSlOI 005022 146/04# 
C524 007&14 215/02'- OSl02 005427 1&1/2&# 
C52, 007623 215/15# OSl03 005444 1&1/49# 

C52& 007&35 215/31# Dross 000201 15/15# 258/2& 

CS27 007&47 215/47# EO 000203 15/22# 259/03 
C528 U07&&1 2U/l0# EI 000213 16/09'# 259/11 

C529 007&&7 216/22# EIO 00U236 17/14# 260/04 

CS10 u07&75 216/34# EIOO OUO&15 ~'2I51># 269/09 

C531 007703 216/4&# EIOOO 0042&1 129/3&* 342133 
C532 007711 216/58. EIOOI 0042&& 129/47# 342139 

C533 OU7717 219/10# EI002,004273 129/56# 342145 
C53Q 007725 220/02# EI003 004300 \l0/09# 342151 
C535 007133 22U/14# El004 U04305 13U120# 342157 
C536 007741 220/26# EI005 004312 I.!U/31# 343/03 
C537 007747 220/38# EIOO& 004317 130/42# 343/09 
C538 OU7755 22U/50# EI007 004324 130/53# 343/15 
C539 007765 221/04# EIOI 000617 n/02# 2&9/15 
C540 007774 222/02# EIOIO 004331 131/04# 344103 

C541 010003 222115# El011 00433& 131/15# 344/09 
C542 010011 22i!127# EIOl2 004342 1$2112# 344/15 

C543 010017 U2I39# EIOl3 004345 132119# ,544/21 

C544 010025 U2I51# EI014 004350 13212&# ,544/27 

C545 010033 223/05# EIOl5 00'1353 132133# 3'14/33 
C54& 010043 224/02# EI01& 004360 133/10# 344/39 

C547 010054 U4/17# EIOl7 0043&2 U3/1U 344145 

C546 0100&& 224/33# El02 000&22 33/14# 269/21 
C54'Q 01007& 224/47# EI020 004366 133125# 344/51 

C550 010107 22~/02# EI021 004373 133/39# 344/57 

C551 010122 227/11# EI022 004375 133/45# 345/03 

C552 010131 227/25# EIOa3 OU4401 13,j/5'1# 345/09 

C553 010137 227/37# EI024 004'10& 134/08# 345/15 

C554 010151 227/53# EI025 004410 134114# 34&103 

C555 0101&4 226/10# fl02& 004414 134123# 34&/Oq 

C55b 010200 229/02# EI027 004421 13'1/31* 34&/lb 

e557 010212 229/18# EI03 00"624 33/20# 269/27 

e558 010225 229/35# El030 004423 134/43# 346/22 

C559 010241 22Q/5U EI031 004427 134/52# 34&/28 

C5&0 010253 230/09. El032 0044,34 1~5/0&# 34b/34 

CS&1 01026& 231/02# E 1 033 00443& 155/12# 34&/40 

C562 010302 ~31/20# E10]4 004442 1351,21# 346/4& 

C563 010315 231/37# EI035 004447 135/35' 346/52 

C5&4 010331 231/55' EI03b 004451 1 :15/41# 34&/58 

C5b5 010343 232111# El0n 004455 135/50# !'I7/04 

e5&b 010351 232122# El04 000&27 H/32# 2&9/33 

CKCAT 011402 251>/03 257/03# EI040 0044&2 136/04# 347110 

CONS 00730& 203/20# 203/21 203/22 EI041 00'14&4 15&/10# 34711& 

DIRT 011 51 q 1:5109 258/19# El042 004470 13&/lq# 348/03 

DIVI 001023 MC 12104# 218/10 218/22 218/34 EI043 004'175 136/33# 348/09 

DIV2 001034 MC 12110# 218/46 218/58 21Qll0 El044 004477 LS6139# 348/15 

DIV3 00104& Me 1211&# 220/02 220/14 220/2& EI045 004503 1.3&/'18# 348121 



0419 PRCST 0420 PRCST 

EI04& 004510 1~7/02# 348/27 EI130 005004 14&/52" 356/15 
EI047 004512 137/08# 348/H E1131 005011 147/04# 356/21 
El05 000&31 B/361i 269/39 E1132 U05013 147/10# 356127 
EI05u 004~1& 1371IU 348/39 EIll! 00501& 147/17# 35&/33 
EIOSI 004523 137/31# 348/45 EII34 0050~1 1017/24# 35&/39 
EI052 004525 137/37# 348/51 EI135 01)5026 1016/12# 35&/45 
El053 004531 13714&# 348/57 E113& 005030 146/18# 35&/51 
EI05. 004536 137/60# 349/03 E1137 005033 1016/25# 35&/57 
EI055 0045010 136/0&# 349/09 EI14 000&53 34/44# en/02 
EI05& 004544 138115# 349/15 EI140 005041 146/38# 357103 
El057 004551 136/29# 350103 EII41 005043 146/4U 357109 
El0& 000&34 33/50# 269/45 EII42 005053 148/57# 357/15 
El060 004553 136/35# 350/09 EII43 005055 149/03# 358/03 
EIO&l 004557 136/44,; 350/15 EII44 0050&3 150/14# 358/09 
EI062 004564 136/58# 350/21 EI145 0050&7 1501a# 358/15 
EIO&3 0045&& 139/04# 350/27 U14& 005077 150/35# 358/21 
E10&4 004572 139/13# 350/33 E1147 005103 150/43# 358/27 
EIO&5 004571 139/21* 350/39 EllS 000&55 34/5U# 271/08 
EIO&& 004&01 139/33# 350/45 E1150 005115 150/&0# 356/34 
E10&7 004&05 139/42# 350/51 EI151 005122 15C!114# 358/40 
EI07 000636 33/5&* 2&9/51 EI152 UU5130 I~V28# 358/46 
El070 004&1~ 13915&* 350/57 E1153 00513& 152/40# 358/53 
EI071 004&14 140/02# 351/03 E1154 00514& 15C!158# 358/~9 
EI072 004620 140/11# 351/09 E1155 005155 153/13# 359/05 
EI073 004&25 140/25# 351/15 E115& 0051&5 154/1&# 359/11 
EI074 004627 140/31# 352103 EII57 005176 154/34# 359/17 
El075 004&33 14U/40# 352109 ~1I6 0006&0 35/02# 271/14 
EI07& 00"637 141122# 352115 EI160 005201 1 ~4/4U 3&0/03 
El077 004&42 141/29# 352/21 EI1&1 005212 155/18# 360/09 
Ell 0002"1 17/25# 2&0/11 E1162 00521& 155/2&# 360/15 
EIIO 000641 34/08# 2&9/57 EI163 005227 155/4&# 3&0121 
EIIOO 004646 141/38# 352127 EI164 005233 155/5"# 3&0/27 
EIIOI 004051 141/45# 352133 EII&5 00524& 15&/19. 3&0/33 
EII02 00"055 1011/54# 352139 Ellbb 005303 156/&0# 360/39 
EII'03 004660 142101# 352145 E1167 005313 158/1&# 3&0/46 
EII04 004&&4 142110# 352151 EII7 000&62 35/08# 271/20 
EII05 004&67 142117# 352157 E1170 005314 1511/21# 3&0/52 
EII06 004673 143/12# 353/03 E1171 005316 158/21* 3&0/58 
Ell07 004&77 143123# 353/09 E1172 005317 1511/32# 361/04 
fill 000&43 34/14# 270/03 EII73 005322 1511/39# 361/10 
El110 004104 143/38# 353/15 EI174 005334 1~8/58# 3&1/16 
fll11 004711 143/411* 354/04 EII75 005346 159/19# 362103 
E1112 004716 144/14# 354/11 E 117& 0053&5 159/45# 3&2109 
E 1113 004724 1014/27# 354/17 EII77 005371 159/53# 362115 
EI114 004732 144/3q# 354/24 EI2 000245 16/1U 2&0/18 
ElliS 004740 144/50# 354/30 EI20 000&65 35/20# 271/26 
Elll& 004742 144/5&* 354/3& EI200 005402 1&0/06# 362121 
EI117 004744 145/02# 354/42 E1201 005406 Ib0/16# 3&2127 
E112 00064& 34/2&# 270/09 E1202 005411 1&0/23# 362133 
El,120 004752 14~/14# 354148 EI~03 005422 lU/lS# 362139 
EI121 004754 145/20# 354/54 E1204 00542& 1&1/23# 362145 
E1122 00475& 145/2&# 354/&0 E1205 005437 1&1/38# 3&2151 
E1123 0047&4 14b/12# 355/06 E120& 00544:5 1&1/4&# j62157 
EI124 004770 14b/20# 355/12 E1207 005453 1&1/60# 3&3/03 
EI125 004772 14&/2&# 355/18 EI21 000&&7 3~/2b# 271/32 
~112& 004777 14&/39# 356/03 E1210 005457 1&c!l08# 363/09 
f1127 005002 14&/4b# 356/09 1::1211 005462 1&2115# 3&3/15 
EII3 000&50 34/32# 270/15 E1212 005477 lb3/20# 364/03 

(~ ,~ 8 



) -) ) 

0~21 PReST 042': PReST 

El213 005510 1&3135# 364/09 E1217 00&164 17&/OU 312/09 
El214 005512 Ib3/41# 3&4/15 EI3 000251 1~/23~ 260/25 
EI215 005520 1&3/55# 364/21 EI30 000712 37/12# 272/14 
EI210 005531 Ib~/.s2U 3&4/28 EI300 006166 176/07# 372/15 
EI217 005542 Ib4/4~# 364/34 EI301 00"170 170113# H2/el 
EI22 000672 35/38# 271/38 EI302 00&177 177113# 37<127 
EI220 005553 Ib5l04' 3b4/41 EI303 00&204 177/22# 372133 
U221 0055&4 Ib5l20# 3&4/41 EI304 006221 118/25# 372139 
EI222 005575 Ib5/3&# 364/53 E130~ 00&231 17b139# 372145 
EI223 005606 1&5/52# 3&4/59 El30& 006243 17~/5&# 372/51 
EI224 005&17 l&bI08# 5&5/05 El307 00&245 I H/02# 372157 
EI225 005630 1&&/2~# 365/11 Elli 000115 37/24# 273/02 
E122& 005641 1&&/40# 365117 El310 00b2S1 179/10# 373/03 
E1227 005&52 Ibb/5b# 3&&/03 El311 00&260 180/27# 373109 
E123 00067~ 35/4~# 271/44 E1312 006263 180/35# 373/15 
E12.s0 005&63 1&7/12# 3&0/U9 E1313 000272 180/47# 374/03 
EI231 00Sb74 1"7/28# 3&&/15 EI314 00b27S 180/55# 374/09 
E1232 005705 1&7/4U 306/21 E1315 00630~ 181/07# 374/15 
E1233 005716 1"7160# 3&&/27 E131& 00&307 181/15# 374/21 
EI234 005721 1&8/1&# 3&&133 E1317 00&31& 181/27# 374/27 
EI235 005733 1&9/13# 3&&/39 EI32 UOO717 37 / 30~ 273/08 
El':36 0057~2 1&9/2~# 3&&/45 E1320 006321 181/35# 3/4/33 
El2n 005747 1&9/49# 3&6/51 EI321 000321 182115~ 374/39 
E12~ 000077 35/5&# 271/50 E13.12 006334 182/24# 374145 
EI240 005753 1&9/57# 3&&/57 E1323 00633& 182130# 374/51 
E1241 0057&0 170/08# 3&7/03 E132~ 00&352 182148# 37~/57 
E1242 OOSl&~ 170/1&' 3.&7/09 EI325 00&3&1 182159# 375/03 
E1243 005771 170/27# 3&7/15 E132b 006366 185108# 375/09 
E124. 005775 170/35# 368/03 E13a7 006372 183/16# 375116 
E12~5 006002 170/46~ 3&8/09 EI33 000722 37142~ 273/15 
EI246 00b006 170/5~# 368/15 U330 006402 183/30# 376/04 
E1247 00&01& 171/IU 368/21 EI331 00&406 183/38# 376/10 
EI25 000701 36/02# 271/56 E 1332 00&421 18~/19# 376/16 
E1250 006026 1721140 368/21 EI333 006425 184/29# 37&/22 
EI251 006030 172120# 368/33 EI334 006430 184/3&# 376/28 
E1252 00&040 172159# 368/39 E1335 006~33 184/43# 37&/34 
E12~3 00&042 P3/05# 3&8/~5 EI>.!I'> 00643& 184/50# 376140 
EI254 00&044 173/110 3&8/51 E1337 00&442 184/59# 376/46 
E1255 00&054 173/25# 3&8/57 E134 000724 37/48# 273/21 
E1256 00605& 173/31# 3&9/03 E1340 006446 185/07# 37&/52 
E1257 006060 17:S/37# 3b9/09 EI341 006451 185/14# 376/58 
E126 000704 3b/l1# 272/02 E13~2 00b455 185122# 371/04 
E12bO 006U70 173/51# 369/15 E1343 006~61 18~/30# 371/10 
<:12&1 006072 173/57# 370/03 E1344 006500 18&/19# 371/16 
EI2&~ 00b07~ 174/03# 370/09 EI345 000501 180/2~# 378/03 
E1263 00bl04 174/17# 370/15 E134& 00&505 18&/32# 378/09 
E12b4 00bl0b 174/23# 370/21 El347 00b510 18&/40# 378/16 
E12b5 006110 174/29# 370/27 EI3S 000727 37 /60~ 273/27 
U2b& 00&120 174/43~ 370/33 El350 006513 Ib&/~7# 378/22 
E12&7 006122 174/49# 370/3Q EI351 00&516 18b/54# 378/28 

E127 00070& 3&/17# 272108 E1352 006522 187/02# 378/H 
E1270 006124 174/55# 370/~5 E1.l53 006525 187/09# 378/40 
EI271 00613~ 175/09# 370/51 E135~ 00&530 18711b# 378/46 
EI272 006136 175/15# 370/57 EI355 006543 188/1q# 378/52 
E1273 006140 175/21# 371103 El35b 00654~ 188/2U 378/58 
E127~ 006150 175/35# 371/09 E 1357 006554 188/39# 379104 
E1275 00&152 175/41# 371/15 E136 000731 38/0b# 273/33 
E127b 00615~ 175/47# 372103 E13bO OOb561 188/48# 37q/ll 



0423 p~csr 0424 PReST 

EI3bl 0005b5 18ti/5b~ 379/18 EI444 007447 20~/3211 388/3~ 
EI3b2 00&575 IH911 U 380/03 EI445 007455 20~/44# 388/45 
E13&3 OObbOI 191/10# 380/0~ EI44b 0074b3 20~/57# 388/51 
E13". UObbOb 191/27# 380/15 EI447 00H11 210/10# 388/58 
EB&5 OObbl4 1~1/45# 380/21 EI45 000753 3~1I2# 274/15 
E13bb UO&&22 1~1/5&1I 380/28 EI4S0 007500 211/14# 38~/04 
E13&7 00&b31 192108. 380/35 EI451 00750& 21112711 38~/l0 
EIJ7 000734 3ti/18# 273/39 EI452 00751b 211/41# 389/1b 
EI310 00b&40 193/13# 380/42 ~1453 00152b 211/55# HO/03 
EI371 00b&4b 1~3/24# 380/50 EI454 007537 212110# HO/O~ 
EI372 00b&55 193/4011 380/59 EI455 007550 213/1511 3'10/15 
EI373 00&b&4 1~3/54# 381/05 E145& 0075&1 213/3U# 390121 
EI314 00&&73 194/08# 381/13 EI4S7 007571 213/45# 390127 
fins 00&702 1~4/22# 382103 EI4b 000755 3'1/18# 275/02 
EI37& 006711 I ~4 136# 382110 E14&0 007&0.1 2l.S/5~# 390/33 
E1377 00b120 194/50# 382117 EI4bl 007&13 214/1511 390/3~ 
EI4 000255 18/3411 2bl/02 ~ 14b2 00H22 215/13# 390/45 
EI40 00073b 38/24# 273/45 EI4b3 007&34 215/2~# 390/52 
E140a uO&727 195/04# 382124 EI4b4 007b4b 215l45# 3~O/58 
EI401 OOb73b 195/18# 382131 EI4b5 001bbO 21b/OU 391104 
E1402 006745 195/32# 382138 E14bb 007&&& 218/20# 391/10 
1;1403 00b754 1 9~1 4&# 382145 EI4b7 007&74 218/32# 391111 
EI404 00&763 195/&0# 382152 EI47 0007&0 3'1/30# 275/08 
E1405 00&772 19&/14# 382159 EI470 007702 218/44# 392103 
E140& 00700b 197119# 383/0b EI471 007710 218/5bll 392110 
Elo07 007022 191138# J83/13 EI472 00771& 219/08# 392117 
E141 000741 38/3&# 273/51 EI473 007724 21~/20# 3~21i!3 
E1410 00703& 1~7/57# 384/03 EI474 007732 220/12# 392130 
EI411 007052 1~8/lb. 384/10 EI475 007740 220124* 3'12137 
El412 0070b& 1~6/35# 384/17 EI41b 00774& 220/3&# 392144 
EI413 007102 198/5411 384/24 E1477 007754 220/48# 392151 
EI410 007116 19~/13# 384/31 EI5 000257 19/11# 261/09 
EI415 007132 Iq~/32# 384/38 EI50 0007&2 39/3&# 275/14 
EI4lb 00714& 199/51# 384/45 EI500 007764 221/02# 392/58 
EI4H 0071&2 200/10# 384/52 E ISO I 007773 221/15# 393/04 
EI42 000743 38/42# 273/57 E15U2 010002 222113# 393/10 
El420 00717& 200/29# 384/59 EI503 010010 222125# 393/1& 
EI421 007212 200/48# 385/0& El504 01001& 22U37# 394/03 
EI422 007220 2ul/l~. 385/13 EI505 01002Q U2I49* 394/10 
fl423 007227 201/32# 38&/03 E150& 010012 223/01* 39411& 
EU24 007235 201/44# 38&/10 EIS07 010042 223/1 U 394/22 
EI425 007244 201/51* 386/1& EI51 000765 39/48# 275120 
E142& 007257 2021181 38&/22 £1510 010053 U4/15# 394/29 
EI427 007272 202135. 38&/30 E1511 010065 224/31# 394/35 
EI43 00074& 36/54# 274/03 EI512 010075 224/45# 394/41 
EI430 007304 202151# 366/38 EISI3 01010& 224/&0# 394/46 
fl431 007332 205120# 38&/47 E1514 010121 225/17# 394/54 
EI432 007340 ~u5/3211 38&/53 EI515 010130 227123# 394/60 
E1433 00734& 205/44# 386/59 EI51b 0lUl3& 227135# 395/07 
E1434 007354 20~/56* 387/05 EI517 010150 ·Ul/5111 395/14 
EI435 0073&2 20&108# 387/11 EI52 0007&7 3~/54# 27512& 
EI436 007371 206/21# 388/03 EI520 0101&3 228/08# 3~6/03 
EH31 001400 207113# 388/09 EI521 010177 226/2&# 39&/09 
EI44 000750 38/&0# 274/09 E15~2 010211 229/1 &# 396/15 
EI440 007401 207126* 388/15 EI523 010224 229/33# 39&n2 
fl441 007417 207/40. 388121 EI524 010240 229/51# 3'1&128 
EI442 OOH33 201157# 388/27 E152~ 010252 230/07# H&/,S4 
EI443 007441 209/20# 388/33 EI52& 010265 2311124# 3~&/41 

'~ ~ :] 



) ) ) 

042~ PRCST 042b PRCST 

EI527 010301 231/18~ 39&/47 Et&11 010&61 241139# 404/39 
EI53 000772 4V/06# 275132 EI&12 010&&5 241/48# 404/45 
EI530 (110314 231/35~ 39&/53 EI&13 010672 241/5H# 404/,2 
EI531 010330 2:S1/53# 39&/59 EI&14 010&77 242/20# 404/58 
EI532 010342 232/09# 397/05 U&15 010104 242132# 405/04 
EI533 010350 2:S2/20# 397112 EI&I& 010711 242/44# 405/10 
U534 01035& 2'2133~ 398/03 EI&17 01071. 242/5b# 405/1& 

EI535 010365 232152# 398/09 EI02 001013 41/06# 276/14 
E153& 010417 234/15# 398/15 EI&2V 010723 24,S/08# 40&/03 

EI537 010422 2'4/23# 398121 Elb21 010730 243/20# 40&/09 
El54 000774 40/12# 275/38 Elb22 010734 244/11# 40b/15 
EIS40 010424 234/31# 398127 Elb23 010741 2441 U# 40b/21 

EI501 01042& 234/38# 398133 Elb24 010744 2"4131# 40b/27 
EI542 010435 234/50# 398/39 EI&25 01074& 244/3H 40&/33 
EI543 010440 234/57# 398/45 Elb2b 010752 244/470 40&/39 
EIS44 010447 2,S5/28# 398/51 EI&O 010754 240/53# 40&/45 
EIS4S 010451 235/34# 398/57 Elb3 00101& 41/18# 277/02 
ElS4b 010453 235/40# 399/03 EI&30 0107&1 24,/03. 40&/51 
E1547 0104&2 235/54. 399/09 El&31 0101&& 24,/13# 40&/57 

EISS 000777 40/24# 275/44 Elb32 010772 245/24# 407/03 
E1550 0104&4 235/bO# 399/15 EI&33 011000 24&/11# 407/10 
EI551 01046& 23b/0&# 400/03 Elb34 011014 247119# 407/10 
EI552 010475 23&/20# 400/09 EI635 011021 247/28# 408/03 
EI553 010477 23b/26# 400/15 EI&3b 011027 247138# 408/09 
EI554 010501 2.>&132# 400/21 Elb37 011034 247/47# 408/15 
EI555 010510 c!3b/4&# 400/27 EI&4 001020 41/24# 277/08 
E155b 010512 23&/52# 400/33 Elb40 011051 248/0&# 408/21 
EI557 010514 23&/58# 400/39 Elb41 011052 24~/11# 408/27 

E15& 001001 4v/30# 275/50 EI&42 0110&0 248/21# 40~/33 

EIS&O 010523 237/12# 400/45 EI&43 011100 249/22# 408/39 
E15&1 010525 237/18# 400/51 Ub44 011101 249/27# 408/45 
E15&2 010527 237/24# 400/57 EI&45 011103 249/33# 408/51 
EISb3 01053& 231138# 401/03 EI&4& 011115 249151# 408/57 
E15&4 010540 237/44# 401/09 EI&47 011123 250/12# 409/03 
EI565 010542 237/50# 401/15 I:.Ib5 001023 41/~b# 277/14 
E15&b 010551 238/04# 402103 Elb50 011125 250/18# 409/09 
EI5b7 010553 .38/ I 0# 402109 EI&51 011133 250/28. 409/15 

EI57 001004 40/42# 075/5& Elb52 011135 .5u/34# 410/03 

EI570 010555 238/16# 402115 Elb53 011142 250/45# 410/10 
E1571 010564 238/30# 402121 £1&54 011143 250/5V# 410/17 

EI572 0105&b 238/3&# 402/27 Elb55 011147 250/58# 410/24 

E1573 010570 238/42# 402133 EI&5& 011153 251/0&# 410/30 

EI574 010575 239/12# 402139 EI&57 0111&0 2,1/18# 410/3& 

EI575 010577 239/18# 402145 EI&& 001025 41/42# 277/20 

E157b 010&04 2HI32# 402151 E16&0 0111&1 251/23# 410/44 

U571 010b07 239/39# "02157 Elbbl 011167 251/33# 410/52 

Elb 0002&2 19/23# 2bl/l& Elb62 011175 252113# 410/58 

EI&Q 00100& 4U/48# 2lb/02 E1&&301117& 252118# 411/05 

EI&OO 010&12 239/4&# 403/03 Elbb4 011177 2~2123# 411/11 

EI&OI 010b20 239/5&# 403/09 Elbb5 011202 252130# 412/03 

EI&02 010&27 240/10# 403/15 EI&&& 011205 252137# 412109 

Elb03 010&31 240/1b# 404/03 Elb&7 011207 252/43# 412/15 
Elb04 010&35 240/2&# 404/09 Elb7 001030 41/51# 27.7/2& 

Elb05 010b41 240/H# 404/15 EI&70 011241 25.l/22# 412/21 

ElbO& 010&45 241111# 404/21 EI&71 011243 253/28# 41ct27 

<1&07 010&51 241/210 404/.7 EI&72 01124& 253135# 412133 

EI&I 001011 00/60# 27&/08 El&73 011250 253/41# 412139 

ElblO 010b55 241/30# 404/33 Elb74 011253 .53/48# 412145 



0427 PRCST 0428 PRCST 

Elb75 01125& 2~3/55# 412151 E.24 000315 ~1/36# 2&1/60 Eib76 0112&4 254/09# 412157 
E~40 0012&7 50/41# 283/40 Elb17 01126& 254/15# 4U/03 E241 001273 ~0/55. 283/4. EI7 00026:; 19/35# 2bl/23 E242 001277 ~I/03# 2til/52 EI70 001032 41/57# 277/32 E243 001303 ~1/17# 283/56 EI700 011272 254/23# 413/09 E244 001307 51/25# 284/04 EITOI 011276 254/32# 41.5115 E245 00131.! 51/39# 284/10 EI70a 011300 254/36# 414/03 E246 001317 :;1/41* 284/1& EI703 011304 2~4/46# 414/09 E247 001323 52101# 285/02 EI704 011312 254/57# 414/15 E25 000317 21/45# 262107 EI705 011323 2~5/15# 414/21 E250 001327 5U09. 285/08 EI70b 011340 255/32# 414/27 
E2~1 00lH3 52123# 285/14 E1707 011344 - 255/40# 414/33 E252 001337 52131# 265/20 EI71 001037 42128# 277/38 1::253 001343 52145# 28512. E1710 011352 255/50# 414139 E254 00lH7 5U53# 285/32 EI72 001044 42137# ~77144 E255 001353 5.5/07# 285/38 EI73 001047 43/11# 277/50 E256 001357 53/15# 285/44 1::174 001053 4.5/19# 277/56 E257 001363 5.5/29# 285/50 EI75 001057 43133# 278/02 E26 000326 21/59# 262114 EIH 001063 43/41# 278/08 E26V 001367 53/37# 285/56 EI77 001067 43/55# 278/14 E261 001373 53/51# 28b/02 f2 000216 10/18# 259/19 f262 001377 5~/59# 286/08 f20 000270 1~/48# 261/31 E263 001403 54/13# 286/14 f200 001073 44/03# 279/02 f264 001407 54/21# 287102 E201 001077 44/17# 279/06 E265 001413 54/35# 287/08 f202 001l0.! 44/25# 279/14 E26" 001417 54/43# 287114 E203 001107 44/39# 279/20 E267 001423 54/51* 287120 f204 001113 44/478 219126 E27 000330 22/06# 262121 f205 001117 4,/01# 279/32 E270 001427 ~,105# 287/26 f206 0011a3 45/09# 279/38 E271 001433 55/19# 287/32 E207 001127 45123# 279/44 E272 001437 5~/27# e87/38 E21 000273 19/59# 261/38 E273 001443 55/39# e87/44 E210 001133 45/31# 279/50 E274 001445 55/45# 287150 f211 001137 45/45# e79/56 f275 001451 ~0129# 287/57 Eel2 001143 45/53# 280102 E27b 001453 '50/35# e88/03 f2ll 001147 46/07# 280/08 E277 001456 50/44# 288/09 E214 001153 46/15# e80/14 E3 -000220 101C6# 259/e& EelS 001151 -40/e9# 281103 no 000332 ~2II.5# eb2l28 E216 001163 40/31. 281/09 E300 0014b& 51118* ~88/15 Eel7 001167 46/51# e81/15 E301 001477 57131# 289/02 Ee2 000304 ~0/13' 261/46 E302 001510 57156# e89/09 E220 001173 46/59# 281/el E303 0015i!1 58/15# 289/16 Ei!i!l 001177 47113# e81/e7 E304 00153i! 58/34# 289/23 E2i!e 001203 47121# e81/33 E30S 001543 58/53# i!89/30 Eee3 001207 41135# e81/39 E306 001554 59/12# e89/37 f224 001213 47143# e81/45 E307 001565 ~9/31# 289/44 E225 001217 47/51* e81/51 E3I 000341 eU27# 263/02 Ee2& 0012e3 48/05# i!81/57 ElIO 001576 59/50* 289/51 E227 0012i!7 48/19# e82103 E311 001607 6U/09# 289/58 Ee3 000313 21/31# 261/53 E31e 001&20 60/28# 290/05 Ei!30 001233 48/21* 282109 E313 0016.51 bU/47# 290/12 Ei!31 001237 48/39# e8UI5 UI4 001042 bl/06# 2~1/02 E23e 001241 46/45# 283/02 E3I5 001&53 61/25# e91/09 E233 00124& 48/56# e83/08 E316 001664 61/44# 291/16 E234 001250 49/02# e83/15 E311 001&75 62103# e91/23 E235 001253 50/11# 283/22 E32 000343 22134# 263/09 E236 001251 50/19# 283/e8 EHO 001701 62114# 291/30 E231 00le63 5U/33# 283/34 E321 001711 6213i!# 291/36 

o o !~ 



) -) ) 

0429 PRCST 0430 PRCST 

E3i!2 001722 62151* 291/42 E405 002401 "~/5U 301/43 
E323 001733 6~/IO' 291/49 E40& 002404 79/07# 301/50 
E324 001744 6S/29#-291/56 E407 002410 19/20# 301/57 
E325 001'755 &.5/48# 292103 E41 000374 24/42# 2&3/58 
026 00176& &4/07# 292110 E410 002414 79/33# 302104 
E.527 001777 &4/2&* 293/02 E411 002420 79/41* 302111 
E33 000345 2U41# 263/1& E412 002423 79/54# J03/02 
EHO 002010 6·4/45# 293/10 E4D 002427 HO/OU 303/09 
E331 002021 65/04# 293/17 E414 002433 80/20# 303/1& 
EB2 002032 &5/23# 293/24 E415 002437 HU/28# 303/23 
033 002043 &5/4c# 293/31 E41& 002442 8U/41# 303/29 
E334 002054 6&IOU 293/38 E417 00244& 80/~4# 303/3& 
EHS 0020&5 &&/20# 293/45 E42 OU0444 24/5&# 2&4/05 
EB& 00207& &&/39# 293/52 E420 002452 HI/07# 303/43 
E337 002107 6&/58# 293/59 E421 0024~6 81/15# 303/50 
E.34 000354 22155# 263/23 E4aa 0024&1 61li8# 303/56 
040 002120 67/17# 294/06 E423 UU24&5 81/41# 304/03 
041 002124 68/2&# 295/02 E424 002471 81/54# 304/10 
E342 002132 b8/42# 295/09 E425 002475 82102# 305/02 
E343 002141 &8/59# 295/17 E42& 002500 82115# 305/08 
E344 002150 b9/16# 295/25 E427 002504 82/28# 305/15 
E345 OU2IS·, &9/33# 295/$1 E43 u004S0 25/07# 2&4/12· 
E346 0021&& &9/51* 295/41 E430 002510 HU4U 305122 
ES47 002175 7U/08# 295/49 E431 002514 82149# ~05/29 
E35 u00356 23/U2# 263/30 E432 U02511 83/02# 305/~5 
E350 002204 70125# 295/57 E433 U02523 83/15# 305/42 
E351 002213 70/42# 29&/05 e434 002527 83/28# 305/49 
El52 002222 70/60# 297/02 E435 u02533 83/3&# 3U5/56 
E353 002231 71/17# 297/10 E43b 002536 83/49# 306/02 
E354 002240 71/34# 297/19 E437 002542 84/02# 306/09 
E355 002247 71/51# 297127 E44 000454 2~/18# 2&4/19 
E35& 00225& 72109# 297/35 E440 00254& 84/15# 307102 
E357 002265 72126# 297143 E441 OU2552 84/2311 307lU9 
E3& 0003&0 23/09# c&3/37 E442 002555 84/3&# 307/15 
E360 002274 72143# 297151 E443 0025&1 84/49# 307123 
E3&1 002300 7215~# 297/59 E444 0025&5 85/02# 307/30 
E362 002302 1$101# 298/06 E445 002571 85/10# 307/37 
E363 002305 74/11# 299/02 E446 002574 ~5/23# 307/43 
E3&4 002307 74/19# 299/09 E447 002600 85/36# 307/50 
E365 002313 74/31# 299/1& E45 0004&0 c5129# 264126 
E366 002315 7./37# 299122 E450 002&0. 65/49# 307157 
El67 002321 7./49# 299/28 E451 002&10 H~/57# 308/04 
E37 000364 24/20# 263/.4 E452 002&13 8&/10# 308/10 
EnO 002323 7./55# 299/35 E453 002&17 6&/23# 309/02 
El71 002327 75/06.# 299/.2 E.54 002&23 Hb/36# 309/09 
E372 002HI 75/12# ~99/4a E4S5 002&27 6&1.4# 309/16 
E373 002334 7b/45# 299/54 E.5& 002632 86/57# 309122 
E374 002337 77112# 299/&0 E4S7 002636 117/10# 309/29 
E375 0023.3 77/20# 300/07 E4& 000464 c5/40# 265/02 
E37& 00234& 77/33# 300/13 E4&0 0026.2 87123# 309/3& 
E371 002352 77/46# 301/02 E461 002646 87/31# 309/43 
E4 000222 Ib/34# 259/33 E4&2 002651 87/44# 309/.9 
f40 000370 24/31# 263/51 E4&3 002655 H7/57# 309/55 
E400 002356 77159# 3Ul/09 E464 0026&1 88/10# 310/01 
E401 0023&2 78/07# 301/1& E4bS 00~665 88/18# 3101011 
E402 002365 78/20# 301/22 E4&& 002&70 68/31# 311/02 
E403 002371 1H/33# 301/29 E467 002674 88/44# 311/08 
E404 002375 78/46# 301/36 f47 000470 i!5/51# 265/09 



043·1 PRCST 0432 PRCST 

E470 002700 b6/57# 311/15 E553 00320& lUU/09# 319/05 
E471 002704 69/05# 311/22 ES54 v03210 100/15# 320/02 
E47c 00270·' 69/18# 311/29 E555 003213 100ta1* 320/08 
E::4n 002713 69131# 311/35 E55& 003215 lvO/33# 320/14 
E474 002717 9U/l1# 311/42 E557 003220 lUl/11# 320/20 
E475 002722 90/2~# 311/49 E5& 000523 26/20# 2&5/59 
E47b 002726 90/31# 311/55 ~5&O 003222 101/11* 320/2& 
E417 002732 90/40# 312/01 E561 00322& 101/29# 320/32 
E5 000225 1&/43# 259/41 E562 003230 lU1/35# 320/38 
E50 000474 2&/02# 2&5/1& E5&3 003234 103/20# 320/44 
ESOO 002735 90/50# 313/02 E5&4 00324U 103/28# 320/50 
E501 002740 90/58# 313/08 E5&5 003244 103/36# 320/5& 
E502 002744 91/01* 313/14 E5&& 003250 1U3/54# 321/02 
E503 002750 H/1&# 313/21 ES&7 003254 1V4/02# 321/08 
E504 002754 92110# 313/27 E57 000527 ~6/35# 2&&10& 
E505 00275& 9211&# 313/33 E570 0032&0 1U4/12# 321/14 
E50& 0027&0 9U22# 313140 E571 003~&4 104/28# 322102 
E507 0027&5 9U3&# 313/47 E572 003270 104/3&# 322108 
E51 000500 2&/13# 265/23 E573 003274 104/4&# 322114 
E510 002770 92143# 313/53 ES74 003300 105/02# 322120 
E511 00277& 92157# 313/&0 ES75 003304 1U5/10# 322/2& 
E512 003000 ~3/03# 314/0& E57& 00B10 105/20# 322132 
E513 OU3005 94/34# 314/13 E577 003314 105/3&# 322138 
E514 003011 94/42# 315/02 E6 000230 1&/53# 259/49 
E515 003015 94/55# 315/09 E&O 000531 26/48# 2&&/13 
E51& 003021 95/03# 315/15 E600 003320 105/44# 322144 
E517 003025 95/1&# 315/2.2 fbOI 00.!32" 1 v5/5U .!2U50 
E52 000504 2&124# 265/30 Eb02 003330 1 Obi 1 0# 322157 
E520 003031 95/24# 315128 E&03 003334 1Ub/16# 323/03 
E521 003035 95/371 315/35 Eb04 003340 10&/28# 323/09 
E522 003041 95/45# 315/41 Eb05 U03344 10b/4U 323/15 
E523 003045 95/581 315/48 EbO& 003350 1Ub/52# 324/02 
E524 003051 9b/0&# 315/54 E607 00H54 H7I02# 324/08 
E525 003055 96/19# 31&101 E&1 000534 28/58# 2b&120 
ES2& 0030&1 9b/271 31&107 E&10 0033&0 1U7I18# 324/14 
ESa7 0030&5 9b/40# 31&/14 E&l1 0033b4 10712&# 324/20 
E53 000510 27/2S# 265/37 fb12 00337U lij7/36# 324/2& 
ES30 003071 9b/48# 31&120 E&13 003374 107lS2# 324/32 
E531 003U75 97101# 31b/27 E614 003400 lU7IbO# 324/38 
E532 U03101 97/09# 31&/33 E615 003404 106/10# 324/44 
E533 003105 971 ~2# 31 &/40 E&1b 003410 108/2&# 324/50 
E534 003111 '11130# 31&/4& E&11 003414 108/34# 324/5& 
E535 003115 ~7I43# 31&/53 EI>2 000540 29/0'1# 21>1>121 
E53b 003121 97151# 311>/59 EI>20 003420 108/44# 325/02 
E537 003125 98/04# 31710& E&21 003424 108/bO# 325/08 
E54 000514 ~7I37# 2&5/45 Eb22 003430 10'lIOU 325/14 
E540 003131 96/12# 317/12 Eb23 003434 10'1/18# 321>/02 
E541 003135 98125# 317/19 E&24 003440 109/34# 321>/08 
E542 003141 98/33# 318/02 E&2S 003444 109/42# 32b/14 
E543 003145 ~8/41># 318/09 H21> 003450 10'1/52# 32&/20 
E54<i 003151 q8/54# 318/1& E&27 003454 110/08# 321>/21> 
E545 003155 99/07# 318/23 E&3 000544 3U/10# 2&7/02 
E54b 0031&1 '19/15# 318/30 EI>30 0034bO 110/1&# 32&/32 
E547 0031b5 99128# 318/37 EI>31 0034&4 l1U/2b* 32b/38 
E55 000520 26/11# 2&5/52 Eb32 003470 110/42# 32&/44 
E550 003171 '19/3&# 318/44 EbB 003474 11 U/50# 32b/50 
E551 003175 99/49# 318/51 Eb34 003500 l1U/&O# 32b/51> 
E552 003201 99/57# 318/58 Eb35 003504 111/1b# 327/02 

l,:J \~ ~ 
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0433 P~CST 0"34 PReST 

E63b 003510 111/24# 327/08 0720 003771 leO/33' 334156 
Eb31 003514 111/3U 327/14 E721 003777 le0/44. 335102 
E04 000550 3U/23# 207/10 E722 004001 le0/50' 335/08 
H40 005520 111/50# 328/02 E723 004005 121/02' B5/14 
E641 003524 111/58# 328/08 E724 004007 121/08' .Bb/02 
E6"2 003530 11<108# 328/14 E725 004015 121/1q# 336108 

Eb43 00353" 113/08. 328/20 E72b 004017 121/25> 336114 

tb"4 003540 lU/16' 328/2b E727 004023 lel/37# 336120 

Eb45 003544 113/25. 328/32 E73 OOObOO .lel03# 268/01 
E64;, 003550 113/37. 328/38 ED(i 004025 1<1/43. 336126 
Eb47 003554 11J/48> 328/44 E731 004033 1<1/54# 336132 

€OS 000555 30/3Q. 267/17 E732 004035 121/60# 336138 

E650 003557 114/11# 328/50 E733 004041 12V12. 336/44 
H51 003502 114/19' 328/56 El34 004043 122/18. 336/50 
Eo52 003564 114/25# 329/02 Ens 004051 12V29# 33b/56 
E653 003571 115/12# 329/08 EB6 004053 122/35. 337102 
E654 003573 115/18# 329/14 E737 004057 122/47# 337108 
E655 003bOl 11 ~/29# 330/02 E74 000603 321lb. 268/08 
Eb5b 003b03 115/35. 330/08 E740 004061 12US3. 337114 
Eo,7 003007 11,/47" 330114 E741 004067 le3/04. 338/02 
E66 000562 30/510 267/25 E742 004071 123/10# 338108 
EboO 003611 115/53# 330120 E74.l 004075 Ic!3/22# 338/14 
~661 003617 Ilo/OU 33012. E744 004077 123/28. 338120 

E062 003621 Ilb/IO' 330132 E745 004105 123/39# 338127 
Eb03 003025 llb/22. 330/H E74b 004107 123/45# 3381 jJ 

Ebb4 003b27 llb/28# 330/45 E747 004113 123/Sa 338139 

E665 003635 116/39. 330151 E75 000b05 32/23# 268/15 
E666 003637 Ilb/45. 330157 El50 004115 124/03# 338145 
Ebb7 003643 116/57# 331103 E751 004123 124/1"* 3381.,1 
E67 000566 31/23# 267/33 E752 004125 124/20# 338157 
E670 003645 117/03# 331109 E753 004133 125/10# 339103 
Eb71 003653 117IIU 331/15 E754 OU4135 125/1b# 339109 
E672 003&55 117/20# 332102 E755 004141 125/44# .l39/15 
Eb73 0036&1 117/.l2. 332108 E75& 0011145 12"/54> 340/02 
E67. 003&&3 117/38> 332114 E757 004151 120/040 3<10108 

E&75 003671 117/49~ 332/20 E76 OOOblO 32/30# 208/22 

E670 003&73 117/55# 332/2b E7bO 004155 120/14# 340114 

E677 003677 118/07# 33U32 Elbl 004161 120/24# 340/20 

E7 000232 17/03> 259/5& E7b2 004105 126/34# 340/20 

E70 000571 31/36> 2&7/40 E703 004171 12b/44~ 340/32 

E700 003701 118/13# 332/38 E764 004175 120/54# 340/38 

E701 003707 11~/24> 332144 E7b5 004201 127104# 340/44 

E702- 003711 116/30# 3321~0 E7&0 U04205 127114# 34U/50 
E703 003715 118/42# 332156 E7b7 004211 127/24# 340/56 
E704 003717 118/48# 333102 E77 000&12 32/43> 269/02 

E705 003725 Ilij/59> 333108 E770 004215 1~7/34> 341/02 
E700 003727 119/05# 333114 E771 004217 12b/19. 341108 
E707 003733 119/17> 334102 E77~ 004223 le8/30# 341/14 

E71 000573 31/43~ ~67/47 E77J 004230 126/41# 342102 
E7IO li03735 119/23. 334108 E774 004235 1<8/5~. 342/08 

ElII 003743 119/340 334114 E775 004242 129/03# 342114 

E712 003745 119/40# 334120 E77& 004247 129/14# 342120 

E7I3 003751 119/52# 33412& E777 004254 129/25> 342126 
E714 003753 119/58# 334132 EGGS 011111& Ll/l3 257/1&# 

E715 003701 12U/OqO 334138 ERROR 000134 Me 6/36# 15/19 1&/0& 1&/15 1&/23 16/31 16/40 

E716 003703 12U/15# 334144 10/50 16/60 17/10 17/21 18/07 18/19 18/30 

E711 003767 12U/27# 334/5U 19/07 19/19 19/31 19/44 19/55 20/09· 21/27 

E72 00057& 31/56# ~67/54 21/311 21/41 21/55 22/02 22/09 22/23 22130 



0435 P~CST 0436 P~CST 

22137 22151 22158 23/05 24/16 24/27 24/38 11;/60 116/06 116118 116/24 116/35 116/41 116/53 
24152 25/03 25/14 25/e5 25/36 25/47 25/58 11b/59 117110 117/16 117/28 117"134 117/45 117/51 
26109 26/20 27/21 27/33 28/07 28/16 28/31 118/03 118/u9 1181 cO 118/e6 118/38 118/44 118/55 
28144 e8/54 29/05 30/06 30/19 30135 30/47 119/01 119/13 119/19 119/30 119/36 119/48 119154 
31/19 31/32 31/39 31/52 31/59 32/12 32/19 120/05 120/11 leO/23 120/29 120/40 120/46 120/58 
32132 32/39 32/52 32/58 33/10 33116 33/28 121/04 121/15 121/21 lel/33 121/39 121/50 121/56 
33134 33/46 33/52 34/04 34/10 34/22 34/28 lalO8 122/14 122/25 122/31 122/43 122149 122/60 
34140 34/46 34158 35/04 35/H 35/22 35/34 123106 le3/18 le3/24 123/35 123/41 123/53 123/59 
35140 35/52 35/58 36/07 36/13 37/08 37/20 124/10 124/16 125/06 125/12 125/40 125/50 125/60 
37126 37/38 37/44 37/56 38/02 38/14 38/20 126/10 le6/20 126/30 126/40 126/50 126/60 127/10 
38132 38/38 38/50 38/56 39/08 39/14 39/2~ 127120 127/30 128/15 128/26 128/37 128/48 128/59 
39132 39/44 39/50 40/02 40/08 40/20 40/26 129/10 129/21 129/32 129/43 129/54 130/05 130/16 
401311 40/44 40/56 41/02 41114 41/20 41/32 130/27 130/38 130/49 130/60 131111 132/08 132115 
41/38 41/47 41/53 42/24 42/33 43/07 43/15 132/22 132129 133/06 133/12 133121 133/35 133/41 
43129 43/37 43/51 43/59 44/13 44/21 44/35 lB/50 134/04 13<1110 134/19 134/33 134/H 134148 
44/43 44157 45/05 45/19 45/27 4~/41 45/49 13~/02 135/08 135/17 135/31 135/37 135/46 135/60 
46103 46/11 46/25 46/33 46/47 46/55 47/09 loS6/06 136/15 136/29 136/35 136144 136/58 137/04 
47117 47/31 47/39 47/53 48/01 48/15 48/23 D1113 137/27 137133 137/42 137/56 138/02 138/11 
48135 48/41 48/52 48/58 50/07 50/15 50/29 138/25 138/31 138/40 138/54 138/60 139/09 139/23 
50137 50/51 50/59 51/13 51/21 51/35 51/43 139/29 139138 139/52 1H/58 140/07 140/21 140/27 
~1/57 52105 52119 52127 52141 52149 53/03 140/36 141/18 141/25 141/34 141141 141/50 141/57 
53111 53/25 53/33 53/47 53/55 54/09 54/17 1421 06 142/13 143/08 143/19 143/34 143/44 144/1 0 
54131 54/39 54/53 55/01 55/15 55/23 55/35 144/23 144/35 144/46 144/52 144/58 145/10 145/16 
,5141 56/25 56/31 56/40 57/14 57/33 57/52 145/22 146/08 146/16 146/22 146/35 146/42 146/48 
58111 ;8/30 58/49 59/08 59/27 59/46 60/05 146/60 147/06 147/13 147/20 148/08 148/14 148/21 
60124 60/43 61/02 61/21 61/40 61/59 62/10 148/34 148/40 148/53 148/59 150/10 150/18 150131 
62128 62/47 63/06 63/25 63/44 64/03 64/22 150/39 150/56 152110 152/ 24 152/36 152154 153/09 
64141 6i1/60 &5/19 65/38 &5/57 66/16 66/35 154/12 154/30 154/37 155/14 155/22 155/42 155/50 
66154 67/13 68/22 68/38 &8/55 &,9/12 &9129 156/15 15&/5& 158/12 158/17 158/23 158/28 158/35 
69147 70/04 70/21 70/38 70/56 71/13 71/30 158/54 159/15 159/41 159/49 160/04 160/12 160/19 
71147 72105 72122 72/39 72151 72/57 74/07 161111 161/19 161/34 161/42 161/5& 162/04 1&2111 
74/15 74127 74/33 74/45 74/51 75/02 75/08 1&3/16 163/31 163137 163/51 164/28 164/44 164/60 
76141 77108 77/16 77/29 77/42 77/55 78/03 165/16 165/32 165/48 166/04 166/20 16&/36 IbO/S2 
78/16 78/29 78/42 . 78/50 79/03 79116 79/29 1&7/08 167/24 167/QO 167/5& 168/12 16Ql09 169/20 
79/37 79/50 80/03 80/16 80/24 80/37 80/50 169/4~ 169/53 170/04 170/12 170/23 170/31 170/42 
81103 81/11 81/24 81/37 81/50 81/58 82111 170/50 171107 172110 17211& 17.2155 173/01 173/07 
82124 82/37 82/45 82/58 83/11 83/24 83/32 173/21 173/27 173133 173/47 173/53 173/59 IH/!3 
83/45 83/58 84/11 84/19 84/32 84/45 84/58 174/19 174/25 174139 174/45 174/51 175/05 175/11 
85106 85/19 85/32 85/45 85/53 86/06 86/19 17;/17 175/31 175/37 175/43 175/57 176/03 17b/OQ 
86/32 8&/40 86/53 87/06 87119- 87/27 87/40 177/09 177/18 178/21 178/35 178/52 178/58 179/06 
87153 88/06 88/14 88/27 88/40 88/53 89/01 IOU/23 180/31 180/43 180/51 181/03 181/11 181/23 
89114 89/27 90/07 90/16 90/27 90/3& 90/4& 181131 182/11 182/20 182/26 182144 182155 183/04 
90154 91/03 91/12 92/06 92/12 92118 92132 183/12 183/26 183/34 184/15 184/25 184/32 184/39 
92139 92/53 92/59 94/30 94/38 94/51 94/59 184/46 184/55 185/03 185/10 185/18 185/26 186/15 
95112 95/20 95/33 95/41 95/54 96/02 96/15 186/20 18&/28 186/36 18&/43 186/50 186/58 187105 
96/23 96/36 96/44 9&/57 97/05 97/18 97/26 187112 188/15 188/20 188/35 188/44 188/52 189/07 
97/39 97147 97/&0 98/08 98/21 98/29 98/42 191/U6 191123 191/41 191/52 192104 193/09 193/20 
98150 99103 99/11 99/24 99/32 99/45 99/53 19.s/36 193/50 194/04 194/18 194/32 194/46 194/&0 

100/05 100/11 100/23 100/29 101/07 101/13 101/25 195/14 195/28 195/42 195/56 196/10 197/15 197/34 
101/31 103/16 103/24 103/34 103/50 103/58 104/08 197/53 198/12 198/31 198/50 199/09 199/28 199/47 
104/24 104/32 104/42 104/58 105/06 105/16 105/32 200/06 200/25 200/44 201/15 201/28 201/40 201/53 
105/40 105/50 106/06 106/14 106/24 106/40 106/48 20U14 202131 202147 205/1& 205/28 205/40 205/52 
10&/58 107/14 107/22 107/32 107/48 107/56 108/06 206/04 20&/17 207/09 207/22 207/36 207/53 209/16 
108/22 108/30 108/40 108/56 109/04 109/14 109/30 209/28 209/40 209/53 210/06 211/10 211/23 211/37 
109/38 109/48 110104 110/12 110/22 110/38 110/46 211/51 212/06 213/11 213/26 213/41 213/55 214111 
110/56 111/12 111/20 111/30 111/46 111154 1121 04 215/09 215/25 215/41 215/57 218/16 218/28 218/40 
113104 11-3/12 113121 113/33 113/44 114107 114/15 218/52 219/04 219/16 220/08 220/20 220/32 220/44 
114/21 115/08 115/14 115/25 115/31 11 5/43 115/49 220/58 221/11 222109 222/21 222133 222/45 222/57 

~ \~ .~ 
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223/13 224/11 224/27 ~24/41 224/51> U5/13 a27/19 303/42 303/49 303/55 304/02 304/09 305/01 305/07 
227131 227/47 228/04 228/22 229/12 229/29 229/47 305/14 305/21 305/28 305/34 305'/41 305148 305/55 
230/03 250/~0 231/14 231131 231/49 23U05 23UII> 30b/01 30bl08 307/01 307/08 307/14 307/22 307129 
23U29 232/48 234/11 234/19 234127 234/34 234/4& 307/3b 307142 307/49 307/5& 308/03 308/09 309/01 
234/53 235/24 235/30 235/3& 235/50 235/5b 23&/02 309/08 309/15 309/21 309/28 309/35 309/42 309/48 
23b/1& 23&/22 23b/28 23&/42 231>/48 231>/54 237108 309/54 309/&0 310/07 311/01 311/07 311114 311/21 
237114 237/20 237/34 237/40 237/41> 237/60 238/06 311128 311/34 311/41 311148 311/54 31111>0 313/01 
238/12 238/26 238/32 238/38 239108 239/14 239/28 313/07 313113 313/20 313/21> 313/32 313/39 313/41> 
239/35 239142 239/52 240/01> 240/12 240lU 240/30 313/52 313/59 314/05 314/12 315/01 315/08 315/14 
241/07 241/17 241/2& 241/35 ~41/44 241/54 24211~ 315/21 315127 315/34 315/40 315/47 315/53 315/60 
242128 242/40 242152 243/04 243/1& 244/07 244/18 31b/06 31&/13 316/19 31612& 31&132 31&/39 31&/45 
244/27 244/33 244/43 244/49 244/59 245/09 245/20 31b/5e! 31&/5~ 317/05 317/11 317118 318/01 318/08 
24&/07 247115 247/24 247/34 247/43 248/02 248/07 318/15 318/22 318/29 318136 318/43 318/50 318/57 
248/17 249/18 249/23 249/29 249/47 250/08 250/14 319/04 320/01 320/07 320/13 320/19 320/25 320/31 
250/24 250/30 250/41 250/4& 250/54 251/02 251/14 320/37 320/43 320/49 320/55 321/01 321/07 321/13 
251/19 251/29 252109 252114 252119 2521a& 252133 32U01 322107 322113 322119 322125 32U31 322137 
25U39 253/18 253/24 253/31 253/37 253/44 253/51 3U/43 32V49 32215& 323/02 323/08 323/14 324/01 
2!>4/05 254/11 254/19 254/28 254/34 254/42 254/53 3il4/07 324/13 324/19 324/25 324/31 324/37 324/43 
25!l/1l 255/2S 255/3& 255/4& 324/49 324/55 325/01 325/07 325/13 321>/01 32&107 

HELP 00005& MC b/09# 259/03 259/11 259/19 259/2& 259/33 259/41 32&/13 32&/19 32&/25 32&/31 32&/37 32&143 326/49 
259/49 259/511 21>0/03 260/10 2bO/17 260/24 2&1/01 32b/55 327101 327/07 327/13 328/01 328/07 328/13 
2&1/08 261115 2&1/22 2&1/30 2&1/37 2&1/45 261152 328/19 328/25 328/31 328/37 328/43 328/49 328/55 
21>1/59 2&210& 2&2113 2&2120 2&2127 2&3/01 2&3/08 329/01 329/07 329/13 330101 330/07 ].30113 330/19 
2&3/15 2&3122 2&3/29 2&3/3& 2&3/43 2&3/50 2&3/57 330/25 330131 330/38 330144 330/50 330/5b 331/02 
2b4/04 2&4/11 2&4/18 2&4125 2&5/01 2&5/08 2&5/15 331108 331/14 332101 332107 332/13 332119 332125 
2&!>/22 2&5/29 21>5/3& 2&5/44 21>5/51 2&5/58 2&6/05 HCl31 332137 332143 332149 332/55 333101 333/07 
21>b/12 2&&/19 21>&/2& 2&7/01 2&7/09 2&7/1& 2&7/24 3H/13 334/01 334/07 334/13 334/19 334125 334/31 
2&7132 2&7/39 2&7/4& 2&7/53 2&7/&0 2&8/07 268/14 334137 334/43 334/49 334155 335/01 335/07 335/13 
2&8/21 269/01 2&9/08 2&9/14 2&9/20 2&912.& 269/32 33b/OI 33&/07 33b/13 33&/19 33&/25 33&/31 33&/37 
2&9/38 2&-9/44 2&9150 2&9/5& 270/02 270/08 270/14 33b/43 33&149 336/55 337101 337/07 337/13 338/01 
271/01 271107 271/13 271 I 1 9 271125 271/31 271137 338/07 338113 338/19 338121> 338/32 338/38 338/44 
271143 271/49 271155 272101 272107 272113 273/01 338/50 338/51> 339/02 339/08 339/14 340/01 340107 
273107 273/14 273/20 273/2b 273132 273/38 273/44 340/13 340/19 340/25 340/31 340/37 340/43 340/49 
273150 273/56 2'74/02 ' 274/08 274/14 275/01 275/07 340/55 341/01 341/07 341/13 342101 342107 342113 
275/13 275/19 275/25 275/31 275/37 275/43 275/49 342119 HU25 342/31 342137 342143 34U49 34U55 
275/55 271>/01 27b107 271>/13 277101 277/07 277/13 343/01 343/07 343/13 344/01 344107 344/13 344/19 
277 I 1 9 277125 277/31 277 137 277/43 277149 277 ISS 344/25 344/31 344137 344/43 344149 344/55 345/01 
278/01 278/07 278/13 219/01 279107 279/13 279/19 3~5/07 345/13 341>101 34&107 34&/14 34&/20 341>/2& 
279/25 279131 279/37 279/43 279149 279/55 280/01 341>/32 34&138 34&/44 34&/50 341>/5& 347/02 347/08 
28U/07 280/13 281/02 281/08 281/14 281/20 281/2& 34711~ 348/01 348/07 348/13 348/19 348/25 348/31 
281/32 281/38 281/44 281/50 281/51> 282102 282108 346/37 348/43 348/49 348/55 349/01 349/07 349/13 
2821 14 283/01 283/07 283/14 283121 283/27 283/33 350/01 350107 350/13 350/19 350/25 350/31 350/37 
283/39 283/45 283/51 283/57 284/03 284/09 284/15 350/43 350/49 350/55 351/01 351/07 351/13 352101 

2d5/01 285/07 285/13 285/19 285/25 285/31 285/37 352107 3521 13 3521 I 9 352125 352131 352137 352143 
285/43 285/49 285/55 28&101 281>/07 28&/13 287 101 352149 352155 353/01 353/07 353/13 354/02 354/09 
267107 287/13 281119 287/25 287/31 287/37 287143 354/15 354/22 354/28 354/34 354/40 354/4& 354/52 
281149 281151> 288/02 288/08 288/14 289/01 289/08 354/58 355/04 355/10 355/1& 35&101 35bl07 351>/13 
289/15 289/22 289/29 289/36 289/43 289/50 289/57 356/19 356/25 351>/31 35&/37 35&/43 351>/49 351>/55 
290/04 290/11 291/01 291/08 291/15 291/22 291/29 357/01 357/07 3571 13 358/01 358/07 358/13 356/19 
291/35 291/41 291148 291/55 292102 292109 293/01 3~8/25 358/32 358/38 358/44 358/51 358/57 35'1/03 
293/09 29311& 293/23 293/30 293/37 2931.44 293/51 359/09 359/15 360/01 3&0107 360/13 3&0/19 360/25 
293/58 294/05 295/01 295/08 295/16 295124 295/32 3bU/31 360137 360/44 31>0/50 31>0/51> 3&1/02 361/08 
295/40 295/48 295/56 29&104 297101 297/09 297/18 3bl114 3&2101 362107 362/13 3621 19 31>2125 3&2131 

29712& 2'17/34 297/42 2'17/50 297/58 298/05 299/01 3b2l37 31>2143 31>2149 362155 31>3/01 363107 3&3/13 
299/08 299/15 299/21 299/27 299/34 299/41 299/47 31>4/01 31>4/07 31>4/13 3&4/19 3&4/2& 364/32 364/39 
299/53 299/59 300/06 300/12 301/01 301/08 301115 3&4/45 364/51 31>4/57 31>5/03 3&5/09 31>5/15 31>1>/01 
3U1/21 301/28 301/35 301/42 301/49 301/51> 302103 3&1>/07 361>/13 31>1>/19 3&b/25 31>1>/31 31>&/37 31>&/43 
3021 I 0 303/01 303/08 303/15 303/22 303/28 303/35 3&b/49 3&1>/55 3b7l01 31>7107 31>7/13 31>8/01 368/07 



0439 PReST 

3bb/13 3b8/1'1 3b8/25 368/31 368/37 368/43 
3b8/55 3&'1/01 3b'1/07 3b'1/13 370/01 370107 
3H/I'1 370/25 370/31 370/37 370/43 370/49 
371/01 371107 371/13 37C101 372107 372113 
372125 372131 372137 372143 372/49 372155 
37J/07 373113 374/01 374/U7 374113 374/19 
374/31 374137 374/43 374/49 374/55 375/01 
37~/14 376102 376/08 376/14 37b/20 376126 
376/38 37b/44 376/50 376/56 377102 317108 
37ij/01 378107 378/14 378/20 378/2& 378/32 
37ij/44 378150 378/5& 379102 379/09 37911 & 
3~O/07 380/13 380/19 380/2& 380/33 380/40 
3ijO/57 581/03 381/11 382/01 382108 382115 
38U29 38213& 382/43 382/50 382157 383/04 
384/01 384/08 384/15 384122 384/2'1 384/36 
384/50 384/57 385/04 385/11 38&/01 386/08 
3Sb/20 38&/28 386/3& 38&/45 38&/51 386/57 
387/0'1 588/01 388/07 388/13 388/19 388/25 
388/37 388/43 388/49 388/5& 389/02 389/08 
nOIOI 390/07 390113 390/19 390125 390/31 
390/43 390150 390/56 391/02 391108 391/15 
392/08 392115 392121 3'12/28 392135 392142 
39C15& 393/u2 393/08 3'13/14 394101 394/08 
394/2U 394/27 394133 394/39 394/4& 394/52 
395105 395/12 39&/01 39&107 396/13 39b/20 
39b/32 39&139 396/45 39&/51 396/57 397/03 
39~/01 398107 398/13 398119 3981025 398/31 
39~/43 398149 398/55 3'19/01 399107 39'1/13 
4uu/07 400/13 400/1'1 400/25 400/31 400/37 
4U0/4'1 400/55 401/01 401/07 401/13 40ClOI 
402113 40211'1 402/25 402131 402137 402l4:! 
4U2/55 ~03/01 403/07 403/13 404/01 404/07 
4U4/19 404/25 404/31 404/37 404/43 404/50 
405/U2 405/08 405/14· 406/01 406/07 406/13 
401>/25 406/31 406/37 406/43 40&/49 406/55 
407106 407114 408/01 408/07 408/13 408/19 
4U8/31 40ij/37 408/43 408/49 408/55 409/01 
40Y/13 410/01 410/08 410/15 410122 410/28 
410/42 410/50 410/5& 411/03 411109 412101 
412/13 412119 412125 412131 412137 412143 
41U55 413/01 413107 413/13 414/01 414/07 
414/19 414/25 414/31 414/37 

ILOVF 006574 189/03 189/06# 
INCOO 002751 9U03. 
INCOI 002761 92128* 
INC02 002771 92148# 
INC20 003204 10U/03* 
INC21 003211 IUO/2U 
INCTS 001710 Me 94/04* 94124 '14/45 95/06 95n7 95/48 

'11>130 91>/51 '17/12 97133 97/54 98/15 
'18157 99/18 '1'1/39 

INTOO 011036 23Y/48 24715U 
INTOI 01101>1 24'1/03# 
INT02 011104 249/38# 
INT03 Olllib 250/0U 
INT04 011136 250/31* 
INT05 011154 251/10# 
INTOI> 011170 252104# 

C) 

0440 PReST 

368/49 INT07 011227 370/13 INTUK 011054 
370/55 INTIK 011102 37C119 INT4K 011145 
373/01 INT5K 011163 
374125 INTbK 011200 
375/07 10TSI 002557 MC 376/32 
577/14 lOT 52 002622 MC 378/38 10XOO OIObOO 
380101 10XOI UI06l5 380/48 Ill.OO 010415 
382122 10.01 010420 
383/11 10.02 010423 384/43 10.03 010425 38&/14 10.04 010427 387/03 10.13 010571 
388/31 ISDST 002353 MC 389/14 
390/37 
392101 ISZOO u04757 39i!149 ISZOI 005005 394/14 lSl02 005372 394/58 ISl03 OU5412 
396/2& JMPOu 005034 3'17/10 JMPOI 005044 398/37 J'IP02 00530& 400/01 JMP2L 005315 400/43 JMP3K 000157 402107 JS02K 005365 402149 JSRUO 005051> 404/13 JSROI 005070 404/56 JSR02 005347 406/19 KO 000146 
407/01 K0777 000127 408/25 KI OUOIOI 
409/07 
410/34 
412107 KIO 000110 412149 
414/13 KIOO 000113 

K1000 000117 
K100K 000121> 
K10K 000123 
K1377 000162 
K2 UU0102 

96/09 KeO 000111 
98/31> 

K200 000114 
K2000 000120 
K20K 000124 
K210 000135 
K212 000152 
K215 000151 
K25i!5 000143 
K3 000103 

o 

2~Cl55 253/0ij# 
247/51 248/13# 248/15 
249/0~ 249/28# 
25U/37 250/52# 250lbO 
251/10 251/25# 251/27 
25U04 252124# 
234/5'1# C35/15 235/41 
237151 238/17 
24UOU 242110 24C122 
239/244 239/47 239/58 
2j9/26 239141 239/49# 
~j4/09# 253/57 
234/17~ 

234/21'1# 
234/33# 
234/40# 
239/0U 
Ib4/03# 1&4/17 1&4/33 
1&5/53 166/09 1&&/25 
167/45 1&8/01 
14b/03# 
146/51># 
IS9/5U 
Ib1/03# 
148/2'1# 148131 
148/46# 148/48 
1:'8/07# 158/09 
ISbIll 158/22# 

14/52# 247152 249/06 
1.59/28 159141* 
150/05# 150/07 
150la4# 150/2& 
159/25# 

14/43# 172148 174/32 
14/2U 174/06 175/50 
14/05# 125/04 125/38 

126/28 126/38 12&/48 
126/23 133102 13&/55 

14/12# 128/56 134129 
11>4/52 18&107 18&/41 

14/15* 129/2'1 135/5& 
186/46 

14/19. 130102 133/32 
14/26# 131/08 136/26 
14/23# 130/35 134/59 
14/55# 257110 
14106# 128/34 133/31 

247/53 249/03 
14/13# 129/07 134/58 

165/08 
14/16# 129/40 136/25 
14/20# 130/13 134/01 
14/24# 130/46 135128 
14/33* 152106 152119 
14/47# 254/25 
14/46# 254/02 
14/39# 173/14 174/58 
14/0U 184/53 

236/07 23bl33 

242134 242146 

1&4/49 1&5/05 
1&&/41 166/57 

180/17 

125/48 125/58 
126/58 127/08 
186/06 186/34 
138/22 150/47 
233/14 252159 
139149 152/48 

137123 166/28 
1A0/17 1&8/04 
138150 167116 

137/24 164120 

138151 154/05 

140/18 152147 
137152 166/44 
139/19 167132 
152131 154/22 

236/5'1 

242158 

1&5/21 
167/13 

126/08 
127/18 

159/21> 

165/40 

180/37 

156/28 

153/04 

155/34 

237/25 

243/1U 

1&5/37 
1&7129 

121>/18 
127/28 

163123 

186/08 

188/08 

159/06 

16515& 

I.' 10 



r 
) ) ) 

0441 PRCST 0442 PRCST 

K300 000131 14/29# 153103 155/0& 156/07 156/44 158/45 159/07 48137 4ij/43 48/54 48/&0 50-10'1 50117 50/31 
159/31 255/03 ~U/H 50153 51101 51115 51/23 51/37 51145 

K32U OUOI5& 14/51# 254/48 51159 52107 52/21 52/29 52143 52151 53/05 
K323 UOO153 14/48# 255/41 53113 531C7 53/35 53/49 53/57 54/11 54/19 
K377 000155 14/50# 18210& 182133 197/11 197/30 197/49 198/06 54133 54/41 54/55 55/03 55/17 55/25 55/37 

l~ij/27 198/4& 199/05 199124 199/43 200/02 200/21 55143 5&/27 5&/33 5&'/42 5711& 57/35 57/54 
20u/40 58113 58/.52 58/51 59/10 59/29 59/48 &0/07 

K3.3K 000122 14/~2# 233/12 257/07 bUIC& &0/45 &1/04 &1/23 &1/42 &2/01 &2112 
K4 000104 14/08# 128/45 133/&0 137153 1&4/3& 62130 &c!l49 b3/08 &3/27 &3/4& &4/05 &4/24 
K40 000112 14/14# 129/18 135127 lH/20 1&5/24 181/17 b4/43 &5/02 &5/21 &5/40 &5/59 6b/18 &&/37 
K400 00011& 14/18* 129/51 133103 13&/54 154/0& 1&&/12 171/04 &b/5& &7115 &8/24 &8/40 &8/57 &9/14 &9/31 

178/0& 178/1& 178/29 178/30 17U4b 182tH 183/20 b9/49 70/0& 70/23 70/40 70/58 71/15 71/32 
lij4/07 185/01 18&102 18&/55 188/07 71/49 72107 72/24 72141 72153 72159 74/09 

K4000 000121 14/21# 130124 134/30 138121 1&&lbO 14/17 74/29 74/35 74/47 74/53 75/04 75/10 
K405 000115 14/17# 184/37 7b/43 77110 17/18 77/31 77/44 17/57 78/05 
K40K 000125 14/25# 130/57 135/57 139/48 1&7/48 78118 78/31 78/44 18/52 79105 19/18 79131 
K420 000144 14/41# 19/H 79152 80105 80118 80/2& 80/39 80/52 
K5 000105 14/09# 150/15 bl/05 81/13 81/2& 81/H 81/52 81/&0 82113 
K5252 000142 14/40# 113/40 175/24 235118 235/44 23&/10 23&/36 8212& 821H 82147 821&0 83/13 83/2& 83/34 

2n/02 237128 231154 238/20 b3/47 83/&0 84/13 84/21 84/31!. 84/41 84/&0 
K& 00010& 14/10# 180/57 85108 85/21 85/34 85/47 85/55 8&/08 86/21 
K60 000147 14/44# 252157 6&/34 6&/42 8&/55 87108 87121 87129 '81142 
K7 000107 14/11# 150/3& 1&3/04 871~5 88108 88/1& 88/29 88/42 88/55 89/03 
KATSW 0001&4 14/57# 15/05 233/03 255/05 25&101 257/06 8911& 89/29 90109 90/18 90/29 90/38 90/48 
KC 010372 14/58 233/03# YO/5& 91/05 91/14 92108 92/14 92120 92134 
KCBE 000141 14/37# 1&3/08 92141 92155 93/01 94/32 94/40 94/53 95/01 
KC80 UOO142 14/36# 14/40 1&3/25 255/16 95114 95/22 95/35 95/43 95/56 96/04 9&/17 
KOll 000133 14/31# 15&/05 96125 9&/38 96/4& 96/59 '17/07 97/20 97/28 
K017 000134 14/32# 156/29 97141 97/49 98/02 98/10 98/23 98/31 96/44 
K021 000137 14/35# 15&/38 15&/42 9ij/52 99/05 99/13 99/2& 99/34 99/47 99/55 
K0300 000132 14/30# 170/60 IUO/07 100/13 100/25 100/31 101/09 101/15 101/27 
K037 000140 14/3&# 157102 101/33 103/18 103/2& 103/3& 103/52 103/&0 104/10 
KJRET 000145 14/42# 159/35 IU4/2& 104/34 104/44 104/60 105/U8 105/18 105/34 
K~DA. 000130 14/2U 144/08 lU5/42 105/52 10&108 10&/1& 10612& 10&/42 10&/50 
K,M8' 00013& 14/34# 156/31 10&/60 10711& 107124 107/34 107/50 107/58 108/08 
KTTO 000154 14/49. 108124 108/32 108/42 108/58 109/06 109/16 109/32 
~A8E~ 000142 MC 7/0U 15/21 lbl08 16/17 1&/25 16/33 1&/42 109/40 109/50 110/06 11 0/14 110/24 110140 110/48 

1&152 17/02 11/12 17/23 18/09 18121 18/32 110/58 111/14 111122 111/32 111/48 111/5& 112106 
19/09 19/21 19/33 19/4& 19/57 20/11 21/29 113/06 113/14 113123 113/35 1,13/46 114/09 114/17 
21/3& 21/H 21/57 22104 22111 22125 22132 11'4/23, 115110 115/1 & 115/27 115133 115/45 115i51 
22139 22153 221&0 23/07 24/18 24/29 24/40 l1b/02 11&/08 11 b/20 116/26 11&/37 I1b/43 11&/55 
24154 25/05 25/16 25/27 25/38 25/49 25/&0 111/01 117112 117/18 117/30 117/3& 117/47 117153 
26/11 26/22 27123 27135 28/09 28/'18 28/33 118/05 118/11 118/22 118/28 118/40 118/4& 118/57 
2614& 28/5& 29/07 30/08 30/21 30/37 30/49 119/03 119/15 119121 119/32 119/38 119150 119/5& 
31/21 31134 31/41 31/54 32/01 32114 32121 120/07 120/U 120/25 120/31 120/42 120/48 120/&0 
32134 32141 32154 32160 33/12 33/18 33/30 121/0& 121/17 121/23 121/35 121/41 121/52 121/58 
33/3& 33/48 33/54 34/06 34/12 34/24 34/30 122110 12211& 122127 122133 122145 122151 123/02 
34142 34/48 34/60 35/0& 35/18 35/24 35/36 123/08 123/20 123/2& 123/37 123/43 123/55 124/01 
35142 35/54 35/&0 36/09 36/15 37110 37/22 124/12 124/18 125/08 125114 125/42 125/52 126/02 
37/28 37140 37/46 37158 38/04 38/1& 38/22 126/12 12&/22 12&/32 12&/42 126/52 127102 127/12 
38134 38/40 38/52 38/58 39/10 39116 39/28 127/22 127/32 128/17 128/28 128/39 128/50 129/01 
39134 H/4& 39/52 40/04 40/10 40/22 40/28 129/12 129/23 129/34 129/45 129/56 130107 130/18 
40140 40/46 40/58 41/04 41/1& 41/22 41/34 13U/29 130/40 130/51 131/02 131/13 132110 132117 
41/40 41/49 41/55 42126 42135 43/09 43/17 D2I24 132131 133/0b 133/14 133/23 133137 133/43 
43/31 43/39 43/53 44/01 44/15 44/23 44/37 133/52 1$4/06 134/12 134/21 134/35 134/41 134/50 
44145 44/59 45/07 45/21 45/29 45/43 45/51 loS5/04 135110 135/19 135/33 135139 135/48 136/02 
4b/05 4&/13 4&/21 4&/35 46/49 46/57 47/11 13&/08 13&/17 13&/31 13&/31 136/46 136/60 137/0& 
47119 47/33 47/41 47/55 48/03 48/17 48/25 137115 137/29 137/35 137/44 137158 138/04 138/13 



0~43 PReST O~~~ PReST 

13~/27 13~/H 138/~2 138/5& 139/02 139/11 13~/25 25~/13 255i30 255/38 255/~~ 
U~/31 139140 13~/5~ 139/&0 1~0109 l~u/23 140/2~ LOAUO 00~127 125/02' 
1~0/38 1~1/20 141/27 1~1/3& 141/43 141/52 141/5~ LDA2~ 004712 1~4/06# 
142108 142115 1~3/10 143/21 143/36 143/~& 1~~/12 LOA30 OU~717 14~/18N 
144/25 14~1 J7 lU/48 144/54 144/60 145/12 145/18 LDA31 004725 144/30' 
145/24 146/10 I ~&118 146/24 146137 1~&/~4 14&/50 LOA32 004733 144/41* 
141102 147108 147/15 1~7/22 148/10 1~8/16 1~8/23 LOAH 00474S 14~/05' 
14dl36 148/42 148/55 14~/01 150/12 150/20 150/33 LOA34 005104 150/41* 
150/~1 150/58 152112 152126 152138 152156 153/11 LDA36 005323 158/45' 
154/14 154/32 154/39 155/1& 155/24 155/4~ 155/52 LOB7 005335 159/06# 
1510/17 156/58 158/14 158/1~ 158/25 158/30 158/37 LOA38 00~513 163/46# 
I,H/56 159/17 15~/43 159/51 160/06 160/14 160121 LOAn 002176 Me 125/21* 125/35 125/45 125/55 126/05 126/15 126/25 
1101/13 161121 161/36 161/44 161/58 16210b 162113 126/35 126/45 12/0/55 127105 127/15 127/25 
110$/16 163/33 163139 163/53 lb~/30 1&~/~& 1&5/02 LOAT2 002215 Me 128/05. 128/21 128/32 128/43 128/54 129/05 129/1& 
1105/18 1&5/34 1&5/50 166/0& 1&6/22 1&&/38 1&6/54 129/27 129/38 129/~9 129/&0 130/11 130/22 130/33 
1107110 1101/2& 1&7/~2 1&1158 1&8/1~ 1&9/11 1&~/22 130/~~ 130/55 131/0& 
lb9/~7 1&9/55 17010& 170/1~ 170/25 170/H 170/44 LO~T 000&1& Me 9/37# 191/03 191120 1~1/38 1~1/4~ 1~2101 193/05 
170/52 171/0~ 172112 172118 172157 173/03 173/0~ 193117 1~3/32 193/~& 193/&0 19~/14 194/28 194/42 
173123 173/29 173135 173/49 173/55 174/01 174/15 194/5& 195/10 195124 195/38 1~5/52 1~&/O& 197/0& 
174/21 174/27 174/41 17~/47 174/53 175/07 175/13 197/25 197/44 198/03 198/22 198/41 198/&0 199/19 
175/19 175/33 175/39 175/45 175/59 17&105 17&/11 199/38 19~/57 200/1& 200/35 
177/11 177/20 178/23 178/37 178/54 -178/60 179/08 L08T! 000230 Me 8/08# 
180/25 180/33 180/45 180/53 181/05 181/13 181/25 L08T2 000261 Me 8/19' 
1~1/33 182113 182122 182128 18214& 182/57 183/0& LOdT3 00031& ,.,C 8/30# 193128 193/42 193/5& 1~4/10 194/24 194/38 
183/14 183128 183/3& 184/17 184/27 184/34 184/41 194/52 195/0& 195/20 195/34 195/48 19&102 
184/48 184/57 185/05 185/12 185120 185/28 18&/17 LoaT4 000351 Me 8/40# 197/02 197/21 197/40 197/59 1~8118 198/37 
1810/22 18&/30 18&/38 18&/45 18&/52 18&1&0 187/07 198/5& 199/15 199/34 199/53 200/12 200/31 
181114 188/17 188/22 188/37 188/4& 1861>4 189109 MI 000100 14/04. 191/02 191/18 191/35 
191/08 191/25 191/43 191/54 192/0& 193/11 193/22 MULl 000&74 Me 11/05# C!05/10 205i22 
19]138 193/52 194/0& 194/20 194/34 194/48 195/02 ,.,UL2 000705 Me 11/11# 205/34 205/4& 205/56 207/28 211129 211/43 
195/1& 195/30 195/44 195/58 19&/12 197/17 197/3& MULl 000717 Me 11/17# 206/10 207/02 207115 227112 
197155 198/14 198/33 198/52 19~/11 199/30 1~~/49 MUL4 000732 Me 11/24# cO~/l0 209/22 20~/34 
2uO/08 200127 200/46 201117 201/30 201/42 201/55 MUL5 000743 MC 11/30# 209/46 20~/5~ 211102 211/1& 
20211& 202133 202149 - 205/18 205/30 205/42 205/54 MUL& 000755 Me 11/3&* 211/57 213/02 213/17 
201010& 206/19 207/11 207/24 207/38 207155 209/18 MUL7 000771 Me 11/43. 213/33 213/47 214/01 215/47 
209/30 20~/42 20~/55 210108 211/12 211125 211/39 MUL8 001007 Me 11/51# 215/02 215/15 215/31 
211153 212108 213/13 213/28 213/43 213/57 214/13 N2 0103&7 232123 232141 232158# 
21>111 ~15127 215/43 215/5~ 218118 218/30 218/42 N40 010371 232145 C!32160' 
216/54 219/0& 219/18 220/10 220/22 220/34 220/46 N8 010370 232124 232142 232159# 
22U/&O c21/13 222111 222123 222135 ~22147 222159 NEGOO 00321& IUI/~5# 
223/15 224113 224/29 224/43 224/58 225/15 227121 NEGOI 003223 101/22. 
227/33 227/49 228/0& 228/24 229/14 229/31 22'1/49 NEG1~ 003533 113/03. 
23U/05 230122 231/1& 231/33 231/51 232107 232118 NEG20 003545 113/30# 
232/31 ,,32150 234/13 234/21 234/29 234/3& 234/48 NEGC!I 003551 113/41# 
234/55 235/26 235/32 235/311 235/52 235/58 23&/04 NEGTS 001762 Me IUI/39. 103/09 103/43 104/17 104/51 105/25 105/59 
236/18 236/24 23&/30 236144 23&/50 23&/5& 237/10 lUb/33 IU7/07 107/41 108/15 108/49 10'1/23 10'1/57 
237/1& 237/22 23713& 237142 237148 238/02 238/08 110/31 111105 111/39 
238/14 238/28 238/34 238/40 23~/10 23911& 239/30 NG19A 003541 113/18. 
239/37 239/44 239/54 240108 240/14 240/24 240/32 NINOO 010&23 24U/02# 
241/09 241/19 241/28 241/37 241/46 241/5& 242118 NINOI 010&32 240/19# 
242/30 242142 242154 243/0& 243/18 244/0'1 244/20 NIN02 010&3& 240/27# 
244129 - 244/35 244/45 244/51 245/01 245/11 245/22 NIN03 01U&42 241/04* 
24&10~ C!47/17 247/2& 247/3& 247/45 248/04 248/0'1 NIN04 01064& 241/14. 
248/19 249120 24~/25 24~/31 24~/49- 250/10 250/16 NIN05 010&52 241/23* 
25U/26 250/32 250/43 250/48 250/5& 251/04 251/1& NINO& 010&5& 241/32. 
251/21 251/31 252111 25211& 252121 252128 252135 NIN07 010&&2 241/41# 
25214_1 253/20 253/2& 253/33 253/39 253/4& 25_3/53 NINoe 010&&& 241/50# 
254/07 254/13 254/21 254/30 254/36 254/44 254/55 NINIS 010131 244/0U 

I,,) '~ ~ 



I --) ) ) 

0445 PRCST 044& P~CST 

NUll 6 010735 244/14# 3U7/43# 307/50# 307/57# 308/04# 308/10# 309/02# 309/09# 

NIN17 010742 244/25# 3U9/1&# 309/22# 309/29# 309/3&# 309/43# 309/49# 309/55# 

NIN18 010747 244/40# 310/01#·310/08# 311/02# 311/08# 311/15# 311/22# 311/29# 

NIN1~ 010755 244/55# 311/35# 311/42# 311/49# 311/55# 312/01# 313/02# 313/08# 

NIN20 0107&2 245/05# 313/14# 313/21# 313/27# 313133# 313/40# 313/47# 313/53# 

NIN21 0107&7 245/17# 313/&0# 314/0&# 314/13# 315/02# 315/09# 315/15# 315/22# 

NIN22 010773 24&102# 315/28# 315/35# 315/41# 315/48# 315/54# 31b/0l# 31b/07# 

N~OI 004&34 141/15# 316/14# 31&/20# 31&/27# 316/33# 31b/40# 31&/4&# 31&/53# 

N~De 004&43 141/31# 31&/59# 317/0&# 317/12# 317/19# 318/02# 318/09# 318/1&# 

N~D3 004&52 141/47# 31b/23# ,31~/30#-318/37# 318/44# 318/51# 31b/58# 319/05# 

N~04 004&&1 142/03# 3eO/Oe# 320/08# 320/14# 320/20# 320/2&# 320/32# 320/38# 

NO~OO 002320 MC 141/05# 141/14 141/30 141/4& 142102 320r4"# 320/50# 320/5&# 321/02# 321/08# 321·/14# 322102# 

NTEST 0001&5 14/58# 203/50 32.2.108# 322.114# 322/20# 322.12&# 322.132# 32'2/38# 322144# 

NnPA 011401 255/bO 25&107 25&/09 25&/15# 322/50# 322/57# 323/03# 323/09# 323/15# 324/02# 3e4/08# 

PAS~I' 011324 255/16# 255/34 3e4/14# 324/20# 324/2&# 324/32# 324/38# 324/44# 324/50# 

PASSC 0112&1 233/18 253/03 254/02# 324/5&# 325/02# 325/08# 325/14# 32b/02# 32&108# 32&/14# 

PC 011352 259/03# 259/11# 259/19# 259/2&# 259/33# 259/41# 259/49# 32&110# 32&/2&# 326/32# 32&/38# 32&/44# 326/50# 32&/5&# 

2.9/56# 260/04# 260/11# 260/18# 2&0/e5# 261/02# 261/09# 327/02# 327/08# 327/14# 328/02# 328/08# 3e8/14# 328/20# 

261/1&# 26i/23# 261/31# 261/38# 261/4&# 261/53# 2&1/60# 3~8/2&# 328/32# 3e8/38# 328/44# 328/50# 328/5&# 329/02. 

262/07# 262/1~# 262/21# 262/28# 2&3/02# 2&3/09# 2b3/1&# 329/08# 329/14# 330/02# 330108# 330/14# 330/20# 330/2b# 

263/23# 263/30# 263/37# 2&3/44# 2&3/51# 263/58# 264/05# ~30/32# 330/39# 330/45# 330/51# 330/57# 331/03# 331/09# 

:::~~:: :::~~;: :::~::: ::~~::: ::~~::: ::~~~:: :::~~~: 
3~1/15# 332/02# 332/08# 332/14# 332/20# 332/26# 332/32# 
332/38# 332/44# 332/50# 332/56# 333/02# 333/08# 333/14# 

ebb/20# 2&6/27# 267/02# 267/10# 267/17# 267/25# 2&7/33# 334/02# 334/0~# 334/14# 334/20# 334/2&# 334/32# 334/38# 

~b7/40# 2&7/47# 2&7/54# 268/01# 2&8/08# 268/15# 2&8/22# 334144# 334/50# 334/56# 335/02# 335/08# 33511'4# 33&/02# 
269/02# 2&9/09# 2&9/15# 2&9/21# 269/27# 2&9/33# 269/39# 33b/08# 33&/14# 336/20# 336/2b# 33&/32# 336/38# 33&/4~# 

2b9/45# 2&9/51# 269/57# 270/03# 270/09# 270/15# 271/02# 3l6/50# 33&/5&# 337/02# 337/08# 337/14# 338/02# 338/08# 

271/08# 271/14# 271/20# 271/2&# 271/32# 27f/38# 271/44# 338/14# 338/20# 338/27# 338/33# 338/39# 338/45# 338/51# 

271/50# 271/5&# 272/02# 272/08# 272/14# 273/02# 273/08# 33ti/57# 339/03# 339/09# 339/15# 340/02# 340/08# 340/14# 

273/15# 273/21# 273/27# 273/33# 273/39# 273/45# 273/51# 340/20* 340/26# 340/32# 340/38# 340/44# 340/50# 340/5&# 

273/57# 274/03# 274/09# 274/15# 275/02# 275/08# 275/14# 341/02# 341/08# 341/14# 342/02# 342/08# 342/14# 342/20# 

275/20# 275/2&# 275/32# 275/38# 275144# 275/50# 275/5&# 342/2&# 342/33# 342/39# 342/45# 342/51# 342/57# 343/03# 

27b/02# 27&/08# 27&/14# 277/02# 277/08# 277/14# 277/20# 343/09# 343/15# 344/03# 344/09# 344/15# 344/21# 344/27# 

277/26# 277/32# 277/38i 277/44# 277/S0# 277/5&# 278/02# 344133* 344/39# ,344/4511 344151# 344/57# 345/03# 345l09# 

276108# 278/14# 279/02# 279/08# 279/14# 279/20# 279/2&# 34~/15# 34&/03# 34b109# 346/1&# 34&/22# 34&/28# 34&13~# 

279/32# 21~/38# 279/44# 279/50# 279/56# 280102# 280/08# 34&/40# 34&/4&# 34&/52# 34&/58# 347/04# 347/10* 347/16# 

280/14# 281/03# 281/09# 281/15# 281/21. 281/27# 281/33# 348/03# 348/09# 346/15# 348/21# 348/27# 348/33# 348/39# 

2ti1/3U 281/45# 281/51# 281/5U 282/03# 282/09# 2.82115# 348/45# 348/51# 348/57# 349/03# 349/09# 349/15# 350103# 

283/02# 283108# 283/15# ~83/22# 283/28# 283/34# 283'40# 350/09# 350/15# 350/21# 350/27# 350/33# 350/39# 350/45' 

263/4&# 283/52# 283/58# 284/04# 284/10# 284/16# 285/02. 3SU/51# 350/57# 351/03# 351/09# 351/15# 352/03# 352/09# 

285/08# 285/14# 285/20# 285/2&# 285/32# 285/38# 285/44# 352/15# 352/21# 352/27# 352/33# 352/39# 352/45# 352/51' 

285/50# 285/56# 286/02# Z8&/08# 28&/14# 287/02# 287/08# 3~2/57# 353/03# 353/09# 353/15# 354/04# 354/11# 354/17# 

267/14# 287/20# 287/26# 287/32# 287/38# 287/44# 287/50# 3~~/24# 354/30# 354/36# 354/~2# 354/48# 354/54# 354/&0. 

287/57# 288/03# 288/09. 288/15# 289/02# 289/09# 289/16# 35~/0&# 355/12# 355/18# 356/03# 35&109# 35&/15# 35&/21# 

269/23# 289/30# 289/37# 289/44# 289/51# 289/58# 290/05# 356/27# 35&/33# 35b139# 35&/45# 35&/51# 35&/57# 357/03# 

290/12# 291/02# 291/09# 291/16# 291/23# 291/30# 291/36# 3~7/09# 357/15# ,358/03# 358109# 358/15# 358/21# 358/27# 

291/42# 291/49# 291/5b# 292/03# 292/10# 293/02# 293/10# 358/34# 358/40# 358/4&# 358/53# 358/59# 359/05# 359/11# 

293/17# 293/24# 293/31# 293/38# 293/45# 293/52# 293/59# 359/17# 3&0/03# 3&0/09# 3&0/15# 3&0/21# 3&0/27# 3&0/33# 

2~4/0&# 295/02# 295/09# 295/17# 295/25# 295/33# 295/41# 3&0/39# 3bO/4&# 3&0/52# 360/58# 3&1/04# 361/10# 3&1/1&# 

295/49# 295/57# 29&105# 297/02# 297/10# 297/19# 297/27# 3&2/03# 362/09# 3&2/15# 362/21# 362/27# 36e/33# 3&2/39# 

297/35# 297/43# 297/51# 297/59# 298/0&# 299/02# 299/09# 3&2/45# 362/51# 362/57# 3&3/03# 3&3/09# 3&3/15# 3&4/03# 

299/16# 299/22# 299/28# 299/35# 299/42# 299/48# 299/54# 3&4/09# 3&4/15# 364/21# 3&4/28# 3&4/34# 3&4/41# 3&4/47# 

299/&0# 300107# 300/13# 301/02# 301/09# 301/1&# 30J/22# 3&4/53# 364/59# 365/05# 3&5/11# 365/17# 3b&103# ·36&109# 

3U1/29# 301/36# 301/43# 301/50# 301/57# 302/04# 302/11# 3&&/15# 3&&/21# 3&&/27# 3&6/33# 36&/39# 3&&/45# 3&&/51# 

303/02# 303/09# 303/16# 303/23# 303/29# 303/36# 303/43# 3&6/57# 3&7/03# 3&7/09# 367/15# 3&8/03# 368/09# 3&8/15# 

3U3/50# 303/56# 304/03# 304/10# 305/02# 305/08# 305/15# 3&8/21# 3&8/27# 3&8/33# 3&8/39# 3&8/45# 3&8/51# 3&8/57# 

305/22# 305/29# 305/35# 305/42# 305/49# 305/5&# 30&/02# 3&9/03# 369/09# 369/15# 370/03# 370/09# 370/15# 370/21# 

30b/09# 307/02# 301109# 307/15# 307/23# 307/3~# 307/37# 370/27# 370/33# 370139# 3i0/45# 310/51# 370/57# 371/03# 



0447 PHC8T 0448 PRCST 

371/09# 371/15# 372/03# 372/09# 372/15# 372/21# 372/27# RESTR OU017U 1 ~/03# 
37~/33# 372/59# 372/45. 372/51# 372/57# 373/U3# 373/09# HT TT A U06502 166/01 186/25# 
373/15# 374/03# 374/09. 374/15. 374/21# 374/27# 374/33. RT.OI 006462 166/0U 
374/39# 374/45# 374/51# 374/57# 375/03# 375/09' 375/16. SHIFT 001C!45 MC 31/04# 31/26 31/46 32106 32126 32146 33/04 J16/U4# 376/10# 376/16# 376/22. 376/28# 376/34# 376/40# 33/22 33/40 33/58 34/16 34/34 34/52 35/10 376/46. 376/~2# 376/58# 377/04. 377/JO# 377/16# 378/03# 35128 35/46 37/14 37/32 37/50 38/08 38/26 376/09# 378/16# 378/22# 378/26. 378/34# 378/40# 378/46# 36144 39102 39/20 39/38 39/56 40/14 40/32 376/52# 378/56. 379/04# 379/11# 379/18# 380/03# 380/09# 40150 41/08 41/26 
360/15# 380/21. 380/28# 380/35. 380/42. 380/50# 380/59# SHIFZ 001321 MC 4U03' 43/02 43/24 43/46 44/08 44/30 44/52 
38.1/05# 361113# 382103. 382110. 38211 U 382124' 382131# .. 5/14 45/36 45/58 46/20 46/42 47/04 47/20 362/38# 382/45# 382/52# 382/59. 383/06# 383/13# 384/03# 47148 48/10 50/02 ' 50/24 50/46 51/08 51/30 364/10. 384/17# 384/2" 384/3i. 384/38. 384/45. 364/52# 51152 52114 52/36 52/58 53/20 53/42 54/04 
3b4/59. 385/06. 385/13. 386/03' 386/10# 386/16. 386/22# 5412& 54/48 55/10 
386/30# 386/38# 386/47# 386/53# 38&/59. 387/05# 387/11. STAOO 004700 143/30# 
38b/03# 388/09# 386/15# 388/21# 388/27. 388/33# 388/39. STAOI 0047U5 143/40. 
368/45. 388/51. 388/58# 389/04# 389/10. 389/16' 390/03# STA02 005116 152106# 
390/U9. 390/15. 390/2U 390/2U' 390/33# 3'10/39# 390145. STA03 005123 15U19# 
390/52# 390/58. 391/04# 391/10# 391/17# 392/03# 392/10# STA04 005131 152131# 
392/17# 392/23# 392/30. 392/37# 392/44. 392/51' 392/58. STA05 005137 152147. 
393/04. 393/10# 393/16. 394/03' 394/10. 394/16. 394/22. STA06 005141 153/03. 
394/29# 394/35# 394/41# 394/48# 394/54# 394/60# 395/07# STA07 005156 154/05. 
395/14# 396/03# 396/09. 396/15# 396/22# 396/28# 396/34# STA08 005166 1:>4/22# 
396/41# 396/47' 396/53. 396/59# 397/05' 397/12# 398/03# STA09 005202 155/06. 
398/09. 398/15. 398/21# 398/27. 398/33# 398/39# 398/45' STAIO 005217 15~/34# 
396/51# 398/57. 399/03. 399/09. 399/15' 400/03# 400/09. STAll 005234 1~6/05# 
400/15. 400/21# 400/27# 400/33# 400/39. 400/45# 400/51# STA12 005247 15&/28# 156/35 156/39 
40U/57# 401/03. 401/09# 401/15# 402/03# 402/09# 40i/15# STAI3 OUS4b3 16S104# 
402/21# 402/27# 402/33# 412/39# 002/45# 402/51# 402/57# STA14 005500 163/23# 
403/03# 40~/09# 4a3/1S# 404/03# 404/09# 4~4/15# '4~4/21* START 000200 IS109 15/11# 
404/27# 404/33# 404/39# 404/45# 404/52# 404/56* 405/04# ST8T 000645 MC 9/52. 201/12 201/25 201/37 201/50 202109 202126 
405/10# 405/16* 406/03* 40b/09# 40&/15# 406/21* 40&/27# 202143 
406/33# 406/39# 40b/45# 406/51# 406/57# 401103# 407/10# STBT! 000424 Me 8/55# 
407/16# 408/03# 408/09# 408/15# 408/21# 408/27# 408/33# STIH2 00046b MC 9/10# 
406139# 408/45# 008/51~ 408/57# 409/03# 409/09# 409/15# ST8T3 000542 Me 9/24# 
41U/03# 410/11# 410/17# 410/24# 410/30# 410/36# 410/44# STEH2 00&331 182/06 1821114 
410/52# 410/58# 411/05# 411/11# 412/03# 412/0~# 412/15# ST~.O 0111>021 1721U5# 
4(2/21# 412/27# 412/33# 412/39* 412/45# 41i~51# 412/57# STOVI 0010531 188/05' 
413/03# 413/09* 413/15# 414/03# 414/09# 414/15* 414/21# STOV2 006545 188/10 188/28# 
414/27* 414/33# 414/39* STTST 002441 MC 17i!129# 172147 173/13 173/39 174/05 174/31 174157 PKROO 000160 -14/53' 15107 233/010 233/09 2331 lit 246/12 24&/15 175/23 175/49 
i52150 252153 252/60 ST.OO 006031 172148# PKROI 0001&1 14/54# 15/08 233/08 233/15 246/14 252152 253/01 ST.Ol 006045 173/14# ppon 001>262 18U/18 180130# ST.02 00&061 173/40* PP04E 006274 180/38 180/50. 8T.03 006075 174/0·1># 

PP05E 006301> 160/58 181110# ST.04 006111 174/32# PP06E 006320 181/18 181/30# 5T.05 006125 174/58. pP.OO 006213 178/15# ST.06 006141 17~/2U PP.OI 006222 178/28# 5T.07 006155 175/50# PP.02 006232 17~/43# 5T .08 006171 177/03# PP.03 006252 18U/I7# 5U800 003!>55 114/0511 PP.04 006264 180/37# SUilOI U035,,0 114/13' PP.05 006276 180/57# SUllTH OU2106 MC 114/29# 115/02 115/37 11 6/12 116/47 117122 111157 PP.06 006310 101/114 118/32 119107 119/42 120/17 120/52 121/27 122102 PP.07 006322 182106* 122137 123/12 123/47 PP.09 006374 183/20" sv.UO 006407 164/05# 
PP.8R 00b355 182/41 182151# SWPOO 004340 IJUOb# 
PRC5S 010412 233/05 234/05# SWPOI 004343 132113# PSPT 002512 MC 180/03. 180/1& 180/36 180156 181/16 SWP02 004346 132120# 

3 ,~ ~ 
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0449 PRCST 0~50 P~CST 

SWP03 004351 13<127# 32U/37 320/43 320/49 320/55 321/01 321/07 321/13 
SWPTS OOU3Q MC 132131* 132158 133/27 133/5& 134/25 134/54 135/23 322101 3i!2107 322/13 322119 322/25 3221.!1 322137 

U5/~2 136/21 136/50 137/19 137/48 138117 138/4& 322143 322149 322156 .!23(02 323/08 323/14 324/01 
139115 139/44 140113 324/07 324/13 324/19 324/25 324/31 324/37 324/43 

SWHt::G 011423 257/~U 324/49 324/55 325/01 325/07 325/13 326/01 326/07 
HS OOOO~H MC 6/03# 259/03 259/11 259/19 259126 259/33 259/41 32&/13 326/19 326/25 326/31 32&/37 32&/43 32&/49 

C!S9/49 259/5& 2&0/03 2&0/10 2&0/17 260/24 261/01 326/55 327/01 327/07 321113 328/01 328/07 328/13 
261/08 2&1/15 2&1/22 2&1/30 2& 1/37 2&1/45 2&1/52 32~/19 328125 328/31 328/37 328/43 328/49 328/55 
261/59 2&2106 262113 262120 262127" 263/01 263/08 329/01 329/07 329/13 330101 330107 330/13 330/19 
2b3/15 263ta2 2&3/29 263/36 263/43 2&3/50 2&3/57 330/25 330131 330/38 330/4'4 330/50 330/56 331/02 
264/04 264/11 264/18 264/25 265/01 265/08 265/15 331108 331/14 332101 332107 332113 332/19 332125 
265/22 265/29 2&5/36 265/44 2&5/51 2&5/58 266/05 332131 332131 332143 332149 332/55 333/0 I 333/01 
2bb/12,261>/19 261>/26 261101 261109 2.61116 207124 333/13 334/01 334/01 334113 334/19 334/25, 334/31 
267/32 267139 2&7/4& 267/53 267/60 C!68/07 268/14· 334/37 334143 334/49 334/55 335/01 335/07 335/13 
21>b/21 269/01 269/08 269/14 269/20 269/21> 269/32 331>101 336/07 336/13 336/19 336/25 336/31 336137 
C!1>9/38 269/44 269/50 269/56 270102 270108 270/14 33b/43 336/49 331>/55 337/01 337107 337113 338/01 
271101 271/07 271/13 271/19 271/25 2.71/31 271137 Hb/07 338/13 338/19 338/26 338132 338/38 338144 
271/43 271/49 271/55 272101 21'2/07 272113 273/01 338150 338/56 339/02 339108 339/14 340101 340107 
213107 273/14 213120 273/26 273/32 273/38 273/44 340/13 34011 ~ 340/25 340/31 340/37 340/43 340/49 
273/50 213156 274/02 274/'08 274/1'4' 275/01 275/07 340/55 341/01 341/07 341/13 342101 342107 342113 
27~/13 275/19 275/25 275/31 275/37 275/43 275/49 342119 342125 342/31 342137 342143 342149 342155 
275/55 276/01 276107 276/13 277/01 277/07 277/13 343101 343/07 343/13 344/01 344/07 344/13 344/19 
277119 277125 277/31 277/37 277143 277/49 277/55 3441C5 344/31 344/37 344/43 344/49 344/55 345/01 
278/01 278/07 278/13 279/01 219107 279/13 279/19 345/07 345/13 346/01 341>/07 341>/14 34&/20 34&/21> 
279/25 279131 279/37 279143 219149 279/55 280101 346/32 346/38 346/44 346/50 346/56 347/02 347108 
280/07 280/13 281/02 281/08 281/14 281/20 281/26 341114 348/01 348/07 348/13 348/19 348125 348/31 
281/32 281/38 281/44 281/50 ,281/56 282102 2ti2/08 348/37 348/43 348149 348/55 349/01 349/07 349/13 
2~2114 283/01 283/07 283/14 283/21 283/27 283/33 350101 350107 350/13 350/19 350/25 350/31 350/37 
283/39 283/45 283/51 283/57 284/03 2~4/09 284/15 350/43 350/49 350/55 351/UI 351/07 351/13 352101 
2~5/01 285/07 285/13 285/19 285/25 285/31 285/37 352107 352113 352119 352/25 352131 352137 352143 
2~5/43 285/49 285/55 286/01 286/07 286/13 287/01 352149 352155 353101 353/07 353/13 354/02 354/09 
2~7/07 287/13 287119 287/25 287131 287/37 287/43 354/15 354/22 354/28 354/34 354/40 354/46 354/52 
2~7149 287/56 288/02 288/08 288/14 289/01 289/08 354/58 355/04 355/10 355/16 356/01 356/07 356/13 
28.9/15 289/2C! 289i29 , 289/36 289/43 289/50 289/57 35&/19 356/25 356/31 356/37 356/43 356/49 356/55 
290/04 290/11 291/01 291/08 291/15 291/22 291/29 357/01 351107 357/13 358/01 358/07 358/13 358/19 
a91/35 291/41 291/48 291/55' 292102 292109 293/01 358/25 358i32 358/38 358/44 358/51 358/57 359/03 
293/09 293/16 293/23 293130 293/37 293144 293/51 359/09 359/15 360/01 360107 360/13 360/19 3&0125 
2~3/58 294/05 295/01 295/08 295/16 295/24 295/32 360/31 360/37 360/44 3&0/50 3&0/56 31>1/02 361/08 
29~/40 295/48 295/56 296/04 297/01 297/09 297/18 361/14 362101 362107 362113 362119 362/25 362131 
297126 297/34 297/42 297150 297158 298/05 299/01 3&2137 362143 362149 362155 3&3/01 363/07 3f>3/U 
299/08 299/15 299/21 299/27 299/34 299/41 299/47 31>4/01 364/07 364/13. 364/19 3~4/26 364/32 364/39 
299/53 299/59 300106 300/12 301/01 301/08 301/15 364/45 364/51 364/57 365/03 365/09 365/15 366/01 
301/21 301/28 301/35' 301/42 301/49 301/5& 302/03 366/07 366/13 366/19 366/25 366/31 366/37 361>/43 
302/10 303/01 303/08 303/15 303/22 303/28 303/35 31>6/49 366/55 367101 367107 367/13 368/01 368/07 
]03/42 303/49 303/55 304/02 304/09 305/01 305/07 368/13 368/19 368/25 368/31 368/37 368/43 368/49 
305/14 305/21 305/28 305/34 305/41 305/48 305/55 368/55 369/01 369/07 369/13 370/01 370/07 370/13 
3U6/01 306/08 307/01 307/08 3071 14 307/22' 307/29 370/19 370/25 370/31 370/37 370/43 370/49 370/55 
307/36 307~42 307/49 307/56 308/03 308/09 309/01 371/01 37 it07 371113 372101 372107 372113 372119 
309/08 309/15 309/21 309/28 309/35 309/42 309/48 37U~5 372131 372/31 372143 372149 372155 373/01 
309/54 309/60 310/07 311/01 311/07 311114 311/21 373107 373/13 374/01 374/07 374/13 374/19 374/25 
311/28 311134 311/41 311/48 311154 311/60 313/01 374131 374/37 374/43 374/49 374/55 375/01 375/07 
313/07 313/13 313/20 313/26 313132 313/39 313146 375/14 376/02 376108 376/14 376/20 376126 376/32 
313/52 313159 314/05 314112 315/01 315/08 315/14 37&/.!8 376/44 376/50 376/56 377102 377/08 377/14 
315/21 315/27 315/34 315/40 315/47 315/53 315/60 37~/01 378/07 378/14 378/20 378/26 378/32 378/38 
316/0& 316/13 316/19 31b126 316/32 316/39 316/45 378/44 378150 378/56 379102 379/09 379/16 380/01 
316/52 316/58 317105 317/11 317/18 318/01 318/08 380/07 380/13 380/19 380/26 380/33 380/40 380/48 
318/15 318/22 318/29 318/36 318/43 318/50 318/57 3eu/57 381/03 381/11 382101 382108 382115 382122 
319/04 320/01 320107 320/13 320/19 320/25 320/31 382129 38U36 382143 382/50 382/57 383/04 383/11 



0451 P~CST 04S2 PRCST 

3b4/01 384/08 384/1S 384/22 384/29 384136 384/43 26b/16# 266/19 26b/23' 266/26 266/30#· 267101 267/0S# 
384/S0 384/57 385/04 385/11 386/01 386/08 386/14 267/09 267113# 267/16 267/20# 267/24 267/28# 267/32 
3Hb/20 386/28 386/36 386/45 386/51 386/57 387/03 2671$b# 267/39 267/45# 267/46 267/50# 267/53 267/57# 
3H7/09 388/01 388/07 388/13 388/19 388/25 388/31 2b7/60 268/04. 268/07 268/11* 268/14 268/18. 268/21 
3HHI37 388/43 388/49 388/56 389/02 389/08 389/14 26~/c!SO 269/01 269/0S# 269/08 269/110 269/14 269/1U 
390/01 390/07 390/13 390/19 390/25 390/31 390/37 269no 269/23' 269/26 269/29# 26'1/32 26'1/35. 269/38 
390/43 390/S0 390/S6 Hl/02 391/08 391/1S 392101 269/410 26'1/44 26'1/470 269/S0 26'1/530 269/56 269/59. 
392/08 392115 392121 392128 392135 392142 392149 27U/02 270/05# 210/08 270/110 270/14 270/17# 271/01 
3Y2l~6 393102 393/08 393114 394/01 394/08 394/14 271/0U 271/07 271/100 211113 271/16' 271119 211/22# 
394/20 394/27 394/33 394139 394/46 394152 394/S8 271/2S 271/2U 271131 211/3Q# 271/37 271/40. 271143 
HS/OS 395/12 396/01 396107 396/13 396120 396/26 271146' 271/49 211152# 271/S5 271/58# 272101 272/0U 
396/32 396/39 396/45 396151 396/S7 397103 397/10 212107 272/10# 272113 272116# 273/01 273104# 273/07 
398/01 398/07 398/13 398/19 398/25 398131 398/37 2H/10. 273/14 273/17# 273120 273/23# 273126 273/29' 
3'18/43 398/49 398/S5 399101 39'1/07 399113 400/01 273/32 273135. 273/38 273/4U 273/44 273/47# 273/50 
4UO/07 400/13 400/19 400/25 400/31 400/37 400/43 273153' 273/56 273159' 274/02 274/05# 274/08 274/110 
40U/49 400/S5 401/01 401/07 401/13 402101 402107 274/14 274/170 27S/01 215/04. 275/07 275/10. 275/13 
402113 402/19 402125 402131 402/37 402143 402149 c7S/16. 275/19 275/22# 27S/25 275/28# 275/31 C!75/34' 
402155 403/01 403/07 403/13 404/01 404/07 404/13 275/37 275/40. 275/43 275/46. 275/4'1 275/~2' 275/55 
404/19 404/25 404/31 404/37 404/43 404/50 404/56 27~/58* 276101 276/04. 276107 276/10' 276/13 276/16* 
405/02 405/08 405/14 406/01 406/07 406't13 406/19 277101 277/04. 277107 277/10' 277/13 277/16# 277/19 
4Ub/2S 406/31 406/37 406/43 406/49 406/5·5 401101 277122. 277/2S 277128. 277/31 277/34# 277137 277/40. 
407108 407/14 408/01 408/07 408/13 408/19 408/25 277143 277/46. 277/49 277/52# 277155 277/58# 278/01 
406/31 408/37 408/43 408/49 408/55 4·09/01 409107 278/04' 278/07 278/10. 278/13 278/16. 279/01 27'1/04' 
40'1/13 410/01 410/08 410/15 410/22 410128 410/34 279107 27'1/10. 27'1/13 27'1/16' 2H/l'1 279/22# 2H125 
410/42 410/50 410/56 411103 411/0'1 412101 412107 27'1/28. 27'1/31 279/34# 27'1/37 27'1/40# 279143 279/46* 
412113 41211'1 412125 412131 412137 412143 412(4'1 27'1/49 279/52. 279/55 27'1/58# 280/01 280/04# 280/07 
412155 413/01 413/07 413/13 414/01 414107 414/13 280/10# 280/13 280/16# 281/02 281/05. 281/08 281/11# 
414/19 414/25 414/31 414/37 281/14 281/17# 281/20 281123. 281/26 281/29. 281/32 

TESH 0001 SO 14/45. 233/10 233/13 252154 252158 257/08 281/35' 281/38 281/41* ~81/44 281/41* 281/50 281/53. 
TPACT 002404 MC 1&9/28. 169/40 169/5~ 170/18 170/37 281/56 281/59* 282102 282105. 282108 282111# 282114 
TPAOR 000047 5/18. 1&9/07 169/42 170/01 170/20 170/39 171/01 282111* 283/01 283/04# 283/07 283/10' 283/14 283/17. 

18i!142 211]/21 283/2U 283/27 283/30# 283/33 283/310. 283/39 
TPLOC OU0046 5/17' 169/17 182139 182153 263/42. 283/45 283/48* 283/51 283/54. 283/57 283/60. 
TP.ao 005730 16'1/06# 284/03 284/010# 284/0~ 284/12* 284/15 284/18# 285/01 
TP.OI 005743 16~/4U 265/04# 285/07 285/10# 285/13 285/16. 285/19 285122' 
TP.02 005754 16'1/60# 285125 2b5/28. 285/31 285/34. 285/37 285/40* 285/43 
TP.03 005765 170/19# 285/46# 285/49 285/52' 285/55 285/58# 286/01 286/04. 
TP.04 005776 170/38# 286/07 286/10. 28&/13 286/16# 287/01 28710U 287107 
TP.05 006007 170/60# 2b7/10# 287113 287116# C!87119 287/22# 287125 287/28. 
TP.08 006337 162133. 287/31 287134# 287/37 287140. 287/43 287/46# 287/49 
TP.5R 006020 171/02 171/13# 2b7l52. 287/56 287/59. 288/02 288/05. 288/08 288/11# 
TSTLC 0001103 14/56# 186/26 187/10 21111/14 288/11* 28'1101 289/04' 2S9/08 28'1/IU 28'1/15 
TTOOO 011005 247106* 28'1/18' 289/22 28'1/25. 289/29 28'1/32# 289/36 28'1/39# 
XXVZ 00U441 24/44 24/46. 26'1/43 289/410. 289/50 289/53. 289/57 289/60. 290104 
?G OU1711 5n1* 259/03 259/070 259/11 259/15# 259/19 25'1/23# 290/07# 2'10/11 290/14. 291/01 291/0U 291/08 291/11# 

259/26 259/10* 259/33 259/31* 25'1/41 259/45# 259/49 291/15 2'11/18* 291122 .291/25. 2'11129 291/32* 291/35 
259/53# 259/56 259/60. 260103 260/07# 2100/10 260/14. 291/38. 291/41 291144# 291/48 2'11/51# 291/55 291/56. 
2100/17 2bO/2U 260/24 260/2U 261/01 2101/05* 261108 2'12102 292105. 292109 292112. 293/01 293104# 293/09 
261/12# 261/15 261/19. 261/22 261/26# 2&1/30 261/34. 2~:5/12' ~93/16 293/19" 293123 293/210# 293/30 293/33. 
2b1/37 261/41# 2101/45 261/4'1' 261152 261/56. 261159 293/37 2·93/40' 293/44 293/41* 293/51 293/54# 2'13/58 
262103# 262106 262110. 262113 262117# 262120 262124# 294/0 U 294/05 294/08# 295/01 2'15/0U 29.5/08 295111* 
2102127 262131# 263/01 263/05' 263/08 2&3/12. 263/15 2'15/16 295/19. 295/24 295/270 295/32 295/35# 295/40 
263/19. 263/22 263/26# 26312'1 263/33. 263/lb 263/40. 295/43' 295/48 295/51# 295/56 295/5'1' 296/04 296/.07# 
2103/43 263/47# 263/50 263/54. 263/57 264/01* 264/04 297101 297/04. 297/09 297/12. 297/18 297/21* 297/26 
2104/08# 264/11 264/15. 164/18 264/22. 264/25 264/29. 2'17/29# ~97/l4 297/37. 297142 297/45. 297/50 297/53. 
265/01 265/U·5# 265/08 265/12' 265/15 265/19# 265122 297/58 298/01* 298/05 298/08. 299/01 299/04' 2'19/08 
265/26# 265/29 265/33' 265/36 265/40. 265/44 265/48. 299/11# 2'1'1/15 29'1/18' 29'1/21 299/24' 2'19/27 2'19/30' 
2105/51 265/55. 2105/58 266/02# 266/05 266/09. 266/12 2'1'1/34 29'1/37' 2'1'1/41 299/44# 299/47 299/50. 2'1'1/53 

I~ /~ \-J 
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0453 PRCST 
0454 PRCST 

2q~/5&# ~99/59 300/02# 300/06 300/09# 300/12 300/15# 3H/16# 334/01 334/0 .. 334/07 334/10# 334/13 334116# 

301/01 301/04# 301/08 301/11* 301/15 301/18# 301/21 334/19 334122# 334/25 334/28# 334/31 334/34# 334/37 

301/24# 301/28 301/314 301/35. 301/38# 301/42 301/45# n4/40# 334/43 334/46# 334149 334/52# 334/55 334158# 

3U1/49 301/52# 301/56 301/59# 302/03 302106# 302110 335/01 335104# 335/07 3$5110# 335/13 335/16# 3311101 

30U13# 303/01 303/04* 303/08 303/11* 303/15 303/18# H1I/04# 3.16/07 336/10# 336/13 3.36/16# 33&119 336/22# 

3U3/22 303/25# 303/28 303/31* 303/35 303/38# 303/42 HII/25 336/2S' 336/31 336/34# 336137 336/40# 336/43 

3U3/45# 303/49 303/52# 303/55 303/58# 304/02 304/05# HII/460 33;'/49 336152# 336/55 336/58# 337/01 337104# 

304/09 304/12# 305/01 305/0U 305/07 305/10# 305/14 3·31107 337110# 337/13 337/16# 338101 338/04# 338/07 

305/11# 3051a1 305/24# 305/28 305/31# 305/34 305/37# 336110# 338/13 338/16# 338/19 338/22# 338/26 338129# 

305/41 305/4·4# 305/48 305/51# 305/55 305/58* 306/01 33U32 338/35. 338/38 338/4111 338/44 338/470 338150 

30b/04# 306/0·8 306/11# 307101 307/04#307/08 307/11# 338/53# 338156 338/59# 339102 339/05# 339/08 33Q/11# 

301114 301117# 307/22 307/25# 307/29 307132# 307/36 33~/14 339117# 340101 340104# 340/07 340/10# 340/13 

307/39# 307/42 307/45# 307/49 307/52. 307156 307/59# 340/16# $40/19 340/22# 340125 340/28# 340/31 340/34# 

3U8/03 308/06# 308/09 308/12. 309/01 309/04# 309/.08 340/37 340/40# 340/43 340/46# 340/49 340/52# 340/55 

309/1 U 309/15 309/18# 309/21 309/24# 309/28 309/31# 340/58# 341/01 341/04# 341/07 341/10# 341/13 341/16. 

309/35 309/38# 309/42 309/45# 309/48 309/51* 309/54 342/01 342/04# 342/07 342/10# 342/13 342116# 342/19 

309/57# 309/110 310/03# 310/07 310/10# 311/01 311/0U 342122# 342125 342128# 342131 342134# 342137 342/40# 

311107 311/10# 311i14 311/17# 311/21 311124# 311/28 HU43 342146# 342149 342/52# 342155 342158# 343/01 

311/31# 311/34 311/37# 311/41 3'11/44# 311148 311/51* 343104# 343/07 343110. 343/13 343/16# 344/01 344/04# 

311/54 311/57# 311/60 312103. 313/01 313/0 .. 313/07 344/07 344/10# 344113 344/16# 344/19 344/22# 344/25 

3D/10# 313/13 313/16# 313/20 313/23# 313/26 313/29# 344/28# 344/31 344/34# 344/37 344/40. 344/43 344/46# 

313132 H3/35# 313/39 313/42. 313/46 313/49# 313/52 344/49 344/52# 344/55 344/58# 345/01 345/0U 345/07 

313155# 313/59 314/02# 314/05 314/08# 314/12 3~4/15# 345/10# 345/13 345/16# 346/01 346/04# 346/07 346/10# 

315/01 315/04# 315/08 315/11* 315/14 ·315/17# 31.5/21 3411114 3461 \.1# 346/20 346/23# 346/26 346/29# 346/32 

315124# 315/27 315/30# 315/34 315/37# 315/40 315/43# 3411/35# 346/38 346/41# 346/44 34·6/47# 346150 346/53# 

315/47 315/50# 315/53 315/56# 3151.60 316/03# 316/06 346/56 346/59# 347/02 347105# 347/08 347111* 347/14 

31b/09# 316/13 316/1'6# 316/19 316/22# 316/26· 316/29# 347117# 348/01 348/04# 348/07 346/10# 348113 348/1&# 

316/32 316/35# 316139 316/42# 316/45 316148# 316/52 346/19 348122# 348/25 348/28# 348/31 348/34# 348/37 

3111/55# 316/58 31710U 317/05 317108# 317111 317/14# 348/40. 348/43 348/4&# 348/49 348/52# 348/55 348/58# 

317/18 317121* 318/01 318/04* 318/08 318/11# 318/15 349/01 349/04* 349/07 349/10# )49113 349/16# 350/01 

316/18# 316/22 318125# 318/29 318/32# 318/36 318/39# 350/04# 350/07 350/10# 350/13 350/16# 350/19 350/22# 

318/43 318/46# 318/50 318/53# 318/57 318/60# 319/04 350/25 350/28# 350/31' 350/34# 350/37 350/40. 350/43 

31~/07# 320/01 320/04# 320107 320/10# 320/13 320/1b# 350/4&# 3,50/49 350152# 350/55 350/56# 351/01 351/04. 

320/19 320/22# 320/25 . 320/28# 320/31 320/34# 320/37 351/01 351/10# 351/13 351/16# 352/01 352104# ·35210.7 

320/40# 320/43 320/4&* 320/49 32b/52# 320/55 3~0/58# 352110# 352113 352/16# 352/19 352/22# 352/25 352128# 

H1101 321/04# 321/07 321/10. 321/13 321/16# 322101 352131 352/34# 352/37 352140# 352143 352/46# 352/49 

322104# 322107 322/10# 322/13 322/16# 322/19 322122. 352152# 352155 352158# 353/01 353/04# 353/07 353/10# 

322/25 322128#322131 322134* 322137 322140# 322143 353/13 353/16# 354/02 354/05# 354/09 354/12# 354/15 

322146# 322149 322152# 322156 322159# 323/02 323/05# 3~4/16# 354/22 354/25# 354/28 354/31# 354/34 354/37# 

323/08 323/11# 323/14 323/17. 324/01 324/04# 324/07 3~4/40 354/43# 354/46 354/49# 354/52 354/55# 354/58 

324/10# 324/13 324/16# 324/19 324/22# 324/25 324/28# 355/01# 355/04 355/07# 355/10 355/13# 355/16 355/19# 

324/31 324/34# 324/37 324/40# 324/43 324/46# 324/49 3~1I/01 356/04* 356/07 356/10# 35&/13 35&/11># 356/19 

324/52# 324/55 324/58# 325/01 325/04* 325/0r 325/10# 35b1C2# 356/25 356/28# 356/31 356/34# 356/37 356/40# 

325/13 325/16# 326/01 326/04# 3211/07 326/10# 32&/13 35b/4:5 356/46# 356/49 356/52# 356/55 356/58# 357/01 

3211/16# 32&/19 326/22# 326/25 326/28# 32&/31 326/34# 357/04# 357107 357/10# 357/13 357/16# 358/01 358/04# 

326/31 326/40# 32&/43 326/46# 326/49 326/52# 326/55 3Sb/O7 358/10# 358/13 358/1 &. 358119 356/22# 358/25 

3~6/58# 327/01 327/04# 327/07 327110# 327/13 327/1&# 358/28# 358/32 358/35# 358/38 358/41# 358/44 358/47# 

328/01 328/04# 328/07 328/10# 328/13 328/16# 328119 3~b/51 356/54# 358/57 358/60# 359/03 359/06# 359/09 

326/22# 328/25 328/28# 328/31 328/34# 32~/37 328/40# 359/12# 359/15 359/18# 360/01 360/04# 360/07 360/10# 

326/43 328/4&# 328/49 328/52# 328/55 328/56# 329/01 3110/13 360/16# 360/19 360/22# 360125 360/28# 360/31 

329/04# 329/07 329/10# 329/13 329/16# 330101 330104# 3110/34# 360/37 360/40# 360/44 360/470 360/50 3601.53# 

330107 330/10# 330/13 330/16# 330/19 330/22# 330/25 3110/51> 360/S9# 3b1/02 361/05# 361/08 361111# 361/14 

33U/28# HO/31 330/34# 330/38 330141# 330/44 330/47# 361117# 3&UOI 362/04# 362107 362110. 362113 362116* 

H.0/50 330153# 330/5& 330159# 331/02 331/05# 331/08 36U 19 362122# 362125 362/28. 362131 362134# 362137 

331/11# HI/14 331/17# 332101 332/04# 332107 332110# 362140# 362143 362146# 362149 362152# 362155 362158# 

332113 332116# 332119 332122# 33U25 332128# 332131 3b3/01 363/04. 363/07 363/10# 363/13 363/16* 364/01 

33U34. 332137 332140# 332143 332146# 332/49 332152# 3&4/04# 3&4/07 364/10# 364/13 364/16# 364/19 3&4/22# 

332155 332158# 333/01 333/04# 333/07 333/10# 333/13 3114/2& 364/29# 364/3~ 364/35# 364/39 364/42* 3&4/45 



0455 PRCST 0450 PRCST 

304/48> 3&4/51 304/54# 3b4/57 304/&0# 3&5/03 31>5/06# H~/04# 398/07 398110# 398/13 HS/16# 398/19 398/22# 
3&5/09 3&,/12# 305/15 3&5/18# 3&6/01 301>/04# 3&&/07 39"/25 398/28# 398131 398/34> Hsn7 398/40. 398143 
3&0/10" 36&/13 3&&/1&# 3&&/19 31>1>/22# 3&6/25 361>/28# H8/4b> 390/49 398/52# 398/55 398/5S# 399101 399/04" 
3&0/31 3&&/34# 3&&/37 3&&/40# 360143 31>6/4&# 31>&/49 399/07 399/10# 399/13 399/1&# 400/01 400/04# 400/07 
3&b/52# 36&/55 3&&/58# 3&7/01 3&7/04# 3&7/07 367/10# 40U/10# 4UO/13 400/1'&# 400119 400/22# 400/25 400/2S# 
3&7/13 3&7/1&# 3&8/01 3&8/0U 3&8/07 3&8110# 31>8/13 40U/31 400/34# 40U/37 400/40. 400/43 400/46" 400/49 
3&8/16# 3&~/19 3&8/22# 3&8/25 3&8/28# 3&8/31 3&8134# 40U/52# 400/55 400/58# 401/01 401/04# 401/07 401/10" 
3&"137 3&8/40# 3&8/43 3&8/4&# 3&8/49 3&8/52# 3&8/55 401/13 401/1&# 402101 402l0U 402/07 402110# 402113 
3b8/5~# 3&9/01 3&V04# 3&9/07 3&9/10# 3&9/13 3&9/1&# 4U2Ilo# 402119 402122# 402125 402/28# 402/31 402134# 
370/01 370/0U 370/07 370/10# 370/13 370/1&# 370/19 4UV37 402/40# 402143 402/4&# 402/49 402/52# 402/55 
3H/22# 370/25 370/28# 370131 370/34# 370/37 370140# 402/58# 403101 403/04# 403107 403/10# 403/13 403/16# 
370143 370/4&# 370/49 370152# 370/55 370/58# 371/01 4U4/01 404/04# 404/07 404/10# 404/13 40411&# 404/19 
371104# 371/07 371110# 371/13 371/16# 372101 372104# 404/22# 404/25 404/28# 404/31 404/34# 404/37 404/40# 
37 .. /07 372110# 372/13 37211&# 372119 372122# 372/25 404/43 404/41># 404/50 404/53# 404/56 404/59# 405/02 
372128# 372131 372134# 372137 372/40" 372143 37 2146. 405/05# 405/08 405/11# 405/14 405/17# 406/01 406/04# 
372149 372/52# 372/55 372/58# 373101 373/04# 373/Q7 400/07 406/10# 406/13 406/16# 406/19 406/22# 406/25 
3'13110# 373/13 373/1&# 374/01 374/04# 374107 374/10# 400/28# 406/31 406/34# 406/37 406/40# 406/43 406/46> 
374/13 374/16# 374/19 374122# 374/25 374/28# 374/31 400/49 401>/52# 401>/55 406/58# 407/01 407/04# 407/08 
3/4/34# 374/37 374/40# 374/43 374141># 3H/49 374/52# 401111# 407114 407/17# 408/01 408/04# 408/07 408/10# 
374/55 374/58. 375/01 375/04# 375/07 375/10# 375/1~ 40~/13 408/1&. 408/19 408/22# 408/25 408/28# 408131 
375/17# 37&/02 37&105. 376/08 376/1 U 371>/14 37&/17# 406134# 408/37 408/40. 408/43 408/46# 408/49 408/52. 
37&120 37&/23# 37&/21> 370/29. 371>/32 370135. 37&/38 406/55 408/S8. 409/01 409/04# 409/07 409/10# 409/13 
37~/~1# 376144 37&/47# 370150 370/53. 370/56 37&/59# 409/11># 41U/OI 410/04# "10/08 410/11. 410/15 410/18# 
377102 377/05# 377108 377/11# 377/14 377/17# 378/01 410/22 410/25# 410/28 410/3U 410/34 410/37. 410/42 
~78/04# 378/07 378/10# 378/14 378/17# 378120 378/23. "10/45. ~I0/50 410/53# 410/51> 410/59# 411/03 411106. 
378/2& 378/29# 378/32 378135# 378/38 378141# 378/44 ~ll/09 411/12# 412101 412/04. 412107 412/10. 412/13 
376/41* 378/~0 378/53# 378/51> 378159# 379/02 379/05. 41~/l&# 412/19 412122# 412/25 ~12I28# 412131 ~12I3~. 
379/09 379/12# 379116 379/19# 380/01 380/04# 380/07 412137 ~12/40. 412/43 412/41># 412/09 412/52# 412155 
360/10# 380/13 380/11>. 380/19 380/22# 380/21> 380/29# 41e/58# 413/01 413104. 413/07 413/10# 413/13 413/1&. 
380/33 380/3&# 380/~0 380/43# 380/48 380/51# 380/57 414/01 41~/O~# 414/07 41~/10# 014/13 414111># ~14/19 
3"0/&0# 381/03 381/06# 381/11 381114# 382101 382104. 414/22# 414/25 414/28# 414/31 414/34# 414/37 414/40# 
382108 382111# 382115 382/18# 382/22 382/25# 382129 1M 001711 5/22# 15/21 15/25# 16/08 11>/12. 11>/17 11>/21# 
3~2132# 382/3& 382/39# 382143 382/41># 382/50 382153# 11>125 16/29# 10/33 1&137# 11>/42 1&/~&# 11>/52 
38V57 3821&0# 383/04 383107# 383/11 383/14# 384/01 lb/5&. 17/02 17/0&# 17112 17/16# 17/23 17127# 
384/04# 384/08 384/11* 384/15 384/18# 380/22 384/25# 18109 18/13# 18/21 18/25# 18/32 18/3&# 19/09 
384/29 384132# 384/31> 384/39. 384/43 384/~&# 384/50 19/13# 19/21 19/25# 19/33 19/37. 19/~1> 19/50# 
384/53# 384/57 384/60# 38S/04 385/07# 385/11 385/14# 19157 20/0U 20/11 20/15# 21/29 21/33# 21/3& 
386/01 386/04# 381>/08 .181>/11# 386/14 381>/17# 38&/20 21140# 21/43 21/47# 21/57 22/01# 22100 22108. 
38&/23# 381>/28 386/31# 38&130 386/39# 38&/45 38&/48# 2i!111 22/15# 22125 22/29. 22132 2213&# 22/39 
38&151 38&/54# 381>/57 ,386/1>0# 387/03 387/0&# 387/09 22143# 22153 22/57# 22160 23/04# 23107 23/11# 
387/12# 388/01 388/04# 388/07 388/10# 388/13 38'8/11>' ~4/18 24/22# 24/29 24/33. 24/40 24/4U 24/54 
388/19 388/22# 388/25 388/28# 388/31 388/34# 38'8/37 20/58# 25/05 25/09# 25/16 2S/20# 25/27 25/31# 
388/40# 388/43 388/4&# 388/49 388/52# 388/5& 388/59# 25138 25/42. 25i09 25/53# 25/60 26/04# 2&/11 
389/02 389/05# 389/08 389/11# 389/14 389/17# 390101 20/15> 26/22 26/26. 27/23 27/27# 27/35 27/39# 
390/04* 390/07 390/10# 390113 HO/II># 390/19 390122# 28/09 28/13. 28/18 28/22. 28/33 28/37# 28/46 
390/25 390/28# 390/31 390134# 390/37 390/40. 390/~3 28/50# 28/51> 28/&0. 29/07 29/11* 30/08 30/12# 
390/~b# 390/50 390/53# 390/5& 390/59# 391/02 391/05. 30121 30/25# 30/37 30/01# 30/49 30/53# 31/21 
391/08 391/11# 391/15 391118. 392101 392104# 392/08 31125# 31/34 31/38# 31/41 31/45# 31/54 31/56. 
392111# 392115 392/18# 392121 392124# 392/2,8 392131# j2/01 32105. 32/14 32/18# 32/21 32125# 32/34 
39U35 392138# 392/42 392/45# H2I49 392/52# 392156 32/38# 32/01 3V45# 32/54 32/57# 3211>0 33/03# 
392159# 393/02 393105# 393/08 393111# 393/14 393/17# 33112 33115# 33/18 33/21# 33130 33/33. 33/3& 
3~0101 394/04# 394/08 394/11# 394/14 394/17# 394/20 33139# 33/48 33/51# 33/54 33/57# 34/0& 34/09. 
394/23# 394127 394/30# 394/33 394/36# 39~/39 39~/42. 34112 34/15. 34/24 34/21* 34/30 34)33. 34/~2 
394/4& 394/49# 394152 394/55# 394/58 395/01# 395/05 34/4S. 34/48 34/51* 34/60 35/03# 35/06' 3S/09. 
39S/08# 395/12 39S/15. 396/01 391>/04~ 391>/07 39&/10# 35118 3S/21# 35/24 35/21* 35/3& 35/39# 35/42 
3~0/13 396/1&. 391>/20 39&/23# 39&126 391>/29# 391>132 35/45# 35/54 35/57# 35/&0 36/03# 36/09 36/12# 
39b/35. 39&139 391>/42. 39&/45 396/48# 396/51 39&154# 30/15 36/18# 37110 37/13# 37/22 37125. 37/28 
39&/57 39&1&0# 397/03 397106# 397/10 397113# 398/01 .!7/31# ,51/40 37/43# 37/4& 37/49# 37/58 38/01# 

(J :,3 cJ 
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38/04 3H/07# 38/1& 38J.I~. 38/22 38/25. 38/34 b5/55 85/58. 8&108 8&/11# 8&/21 8&/24' 8b/H 
38/37# 38/40 38/43# 38/52 38/55# 38/58 3910\# bb/37# 8b/42 8&/45# 8&/55 8&'/58" 87108 87/11# 
3~/10 39113# 39/1& 3~/I'I# 3'1/28 3<113\# 3'1/34 871i11 87/24# 87/2'1 87/32# 87/42 87/45# 87/55 
3'1/37# 3914& 3'1/4'1# 3'1/52 3'1155# 40/04 40107# 87/56# 88/08 88/11# 88/1& 88/1'1# 88/2'1 88/32# 
40/10 40/13# 40/22 40/25# 40/28 40/31# 40/40 6b/42 H8/45·# 86/55 '68/58# 8'1103 6'1/0&# 8'1/1& 
40/43# 40/4& 40/4'1# 40/58 41/01# 41/04 41/07# 8'1/1'1. 8'1/2'1 8'1/32# '1010'1 '10/12# '10/18 ~0/2U 

4111& 41/1'1# 41/22 41/25# 41/34 41/37# 41i40 '10/2'1 '10/32# '10/38 '10/4\# '10/4H '10/5\# '10/56 
41/43# 4114'1 41/52# 41/55 41/58# 4212& 4212'1# '10/5'1# ~1/05 '11/08. '11/14 '11/17# '12/08 '1211U 
4U35 4213H# 43/0'1 43/12# 43/17 43/20# 43/3\ '12114 ~2117# '12120 '12123# '12134 '12137# '12141 
43/34# 43/3'1 43i42# 43/53 '43/5&# 44101 44/04# '1U44# '12155 '12158# HIOI H/04# '14/32 '14/35# 
44/15 44/18# 44/23 44/2U 44/37 44/40# 44/45 '10/40 '14/43# '14/53 '14/56# '15/01 '15/04# '15/14 
44/48# 4415'1 45/02# 45/07 45/10# 45/21 45/24# '15/17# '15/22 '15/25# '15/35 '15/38' '15/43 '15/4&# 
45/29 45/32' 45/43 45/4&# 45/51 45/54# 4&105 '1~/Sb 95/5'1# 9&104 ~&107# ,'1&/17 '1&120# 9&/25 
46/08. 4b/13 46/16# 4&/27 46130# 4&/35 410/38# '1b/2H# '1&/38 '1b/4U '16/4b '16/49# '16/59 97/02# 
4b/49 46/52. 46/57 4&/60# 47111 47/14# 47/1'1 '17/07 '17/10' '17/20 '17123# '17128 '17/31# '17/41 
47/22# 47/33 ' 47/36# 47/41 47/44# 47/55 47/58# '11144. '17/4'1 97/52# '18/02 '18/05# '18/10 '18/13# 
46/03 48/06# 48/17 48/20# 48/25 48/28# 48/37 '18/2j '18/26# '18/31, 98/34# '18/44 98/47# 98/52 
48/40# 48/43 48/4&# 48/54 48/57# 48/&0 49/03# '18/55# '1'1/05 '1'1/08#- '1'1/13 '1'1/lb# '19/26 '19l29# 
50/0'1 50/12# 50/17 50/20. 50/31 50/34' 50/39 '1'1/34 '1'1/37' '1'1/47 '1~/50·# '19/55 '1'1/58# 100/07 
~0/42' 50/53 50/5&. 51/01 51/04# 51115 51/18# 10U/IO# 100/13 100/16# 100/25 100/28. 100/31 100/34# 
51123 51/26# 51/37 51/40. 51/45 51/48. 51/59 101/0'1 101/12. loill5 101/18# 101/27 101/30# 101/33 
5U02' 52107 52110# 52121 52124# 5212'1 52/32' 101lj6# 103/18 103/2U 103126 103/2'1# 103/3& 103/39# 
5214l 5214b# 52151 52/54# 53/05 53/08# 53/13 103/52 103/55# 103/60 104/03# 10.4/10 1041.13# 104/2& 
5311&# 5J127 53/30. 53/35 53/38' 53/49 53/52# 104/29. 104/34 104/37# 104/44 104/47# 104/&0 105/03# 
~3/57 531&0. 54/11 54/14# 54/1'1 54/22# 54/33 105/08 105/11# 105/18 105/21# 105/34 105/37# 105/42 
54136# 54/41 54/44# 54/55 54/58. 55/03 55/06. 105/45# 105/52 105/55. 10&108 106/11# 10b/l& 10&/1'1# 
~5/17 55120# 55125 55/28# 55/37 55/40. 55/43 10&/2& 10612'1. 10&/42 10&/45# 10&/50 106/53. 106/60 
55146# 56127 5&/30. 56/33 5&/3&# 5&/42 5&/45# IU7/03# 107/1& 107/1'1# 107/24 107121* 107134 107137# 
5711& 5711 '1# 57135 57/38# 57/54 57157# 58/13 IU7/50 107153# 107/58 108/01# 108/08 108/11# 108/24 
5811 &* 58/j2 58/35# 58/51 58/54# 59/10 5'1/13# IUH/27# 108/32 108/35# 108/42 108/45# 108/58 10'1101# 
5'112'1 5'1/32# 59/48 5'1/51# 60107 60/10# &0/2& 10'1/0& 10'1/0'1# 10'1/1& 10'1/19# 10'1/32 10'1/]5# 10'1/40 
b0/2'1# &0/45 60/48. &1/04 61/07# &1123 61/26# 10~/43# 10~/50 10'1/53# 110/0& 110109# 110/14 110/11# 
bl/42 &1/45# 62101 &2/04# &2112 &2115. 62130 110/24 110127# 110/40 110143# 110/48 110/51# 110/58 
b2l33# 6214'1 &2/521f 63/08 &3/1\# 63/27 &3/30' III/OU 111/14 111/17# 111/22 111/25# 111/32 111/35# 
6114ti b3/4~# 64/05 &4/08# 64124 &4/27# &4/43 111/48 111/51# 111/56 111/59# 112/06 112109# 113/0& 
b4/4&# 65/02 &5/05# &5/21 &5/24# 65/40 65/43# 113/0'1# 113/14 113/17# 113123 113/2&# 113/35 113138* 
&5/5'1 &&/02# &6/18 &6/2U 6&/37 &&/40# 6&/56 113/46 11314'1# 114/0'1 114/12# 114117 114/20# 114/23 
6615'1# 67115 .&7118# &8/24 &8/27# &8/40 108/43# 114/2&# 115/10 115/13# 115116 115/1'1# 115/27 115130# 
bH/57 &81&0. 6'1/14 &9/17# 6'1/31 &'1/34. &9/49 115/33 115/3&# 115145 115/48# 115/51 115/54# 11&102 
&'1/52# 70/0& 70/0'1. 70/23 70/2&' 70/40 70/43# llb/05# 116/08 116111# 11&/20 116/23# 116/2& I1b/29# 
70/58 71/0U 71/15 71/18# 71/32 71/35# 71/4'1 11&/37 11&/40. 11&/43 fl&/4&# 116/55 11&/58# 117/01 
71/52# 72/07 72110. 72124 72127# 72141 7214U 117/04# 117112 117 II 5# 117.118 117/21# 117130 117/33. 
72153 72/5&# 72/5'1 73/02# 74/09 74/12# 74/17 11713& 117/3'1# 117147 117150# 117/53 117/5&# 118105 
74/20# 74/2'1 74/32# 74/35 74/38#- 74/47 74/50# 118/08# 118/11 118/14# 118/22 118/25# 118/28 118/31# 
14/53 7415&# 75/04 75/07# 75/10 75/13. 76/43 118/40 118/43# 118/46 118/4'1# 118/57 118160# 11'1103 
76/4&# 71110 77/13# 77/18 77121# 77131 77/34# l1'110b# 11'1/15 11'1/18. 11'1121 11'1/24# 11'1/32 11'1/35# 
77/44 77/47# 77/57 77/&0. 78/05 78/08# 78/18 11'1/.16 11'1141# 119/50 11'1/53# 11'1/5& n'1/5'1# 120/07 
7enl# 78/31 78/34# 78/44 78/47# 78/52 78/55# IlO/l0# 120/13 120/1&# 120/25 120/28# 120/31 120/34# 
1'1105 7'1108# 7'1/18 7'1/2U 7'1/31 7'1/34# 7'1/3'1 li:!0/42 120/45# 120/48 120/51# 120/&0 121/03# 121/0& 
7'1142. 7'1/52 7'11-55# 80/05 80108# 80/18 80/21# 121/0'1. 121/17 121/20. 121123 121/26# 121/35 121/38# 
80126 80/2'1. 80/39 80/42. 80/52 80/55# 81/05 121/41 121/44# 121/52 121155# 121/58 122101' 122110 
61/0a. 81/13 81/1&# 81/2& 81/29. 81/3'1 81/42# IlUI3. 12211& 12211'1# 122/27 122/30# 122133 122/3&# 
81152 81/55. 81/60 82103. 82/13 82116. 82126 122145 122148. 122151 122154# 123/02 123/05# 123/08 
H2I2'1# 82/39 82142# 82147 82150. 821bO 83/03. 123/11# 123/20 123/23# 123/2& 123/2'1# 123/37 123/40# 
83113 83/1&# 83/26 83/2'1# 83/34 83/37# 83/47 123/43 123/4&# 123/55 123/58# 124/01 124/04# 124/12 
63150# 83/100 84/03# 84/13 84/1&# 84/21 84124# 1i:!4/15# 124/1'8 124/2\# 125/08 125/11# 125/14 125/17# 
64134 84/37# 84/47 84/50# 84/60 85/03# 85/08 125/42 125/45# 125/52 125/55# 12&/02 126/05. 12&/12 
85/1U 85121 85/24# 85/34 85/37# 85/47 85/50# 12b/15# 126/22 126/25. 126/32 126/35# 1210/42 12&/45# 



0459 PRCST 0460 PRCST 

12&/52 126/55# 127102 127/05# 127/12 127/15# 127122 115/59 176/02# 17&105 17&/08# 17&/11 17&/14# 177/11 127/25# 127/32 127/35# 128/17 128/20# 128/28 128/31* 117114# 177120 177/23#· 178/23 178/26# 178/37 178/40# 
12H/H 128/42# 128/50 128/53# 129/01 129/04# 129/12 17~/54 178/57# 178/60 179103# 179/08 179111* 180/25 
129/15# 129/23 129/26* 129/34 129/31* 129/45 129/48# IHO/e8. 180/33 180/3&# 180/45 180/48# 180/53 180/56# 
1~9/5& 129/59# 130107 130/10# 130/18 130/21* 130/29 161/05 181/08# 181113 181/1&# 181/25 181/28# 181/33 
130/32# 130/40 130/43# 130/51 130/54# 131/02 131/05# 1u1/3b# 182113 18211&. 182122 182125# 182128 182131* 
1~1/13 131/1&# 132110 132113# 132117 132120# 132124 1~i!l46 182149. 182157 1821&0# 183/0& 183/09# 183/14 
132121* 132131 132134# 133/08 133/11* 133/14 133/11* 163/17# 183/28 183/31* 183/3& 183/39# 184/17 184/20# 
1H/23 133/26# 133/37 133/40# 133/43 133/4&# 133/52 184/27 184/30# 184/34 184/37# 184/41 184/44# 184/48 
133155# 134/0& 134109# 134/12 134/15# 134/21 134124# 184/51* 184/57. 184/60# 185/05 185/08# 185/12 185/15_ 
134135 134138# 134/41 134/44# 134150 134/53# 135/04 165/20 185/23# 185/28 18S/31# 18&/17 18&/20# 18&/22 
135107* 135/10 135/13# 13511 9 135/22# 135/33 135/3U 18&125# 18&/30 186/33# 18&/38 18&/41# 186145 186/48# 
13~/39 135/42# 13S/48 135/51# 136/02 136/0S# 136/08 18b/52 18&155# 18&/60 187/03# 187/07 187/10# 187/14 
13b/l U 13611 7 13&/20# 13&/31 136/34# 136137 136/40# 1b7l17# 188/17 168120. 1~8/22 188/25# 188137 188/40. 
13b/46 136/49# 136/60 137103# 137/06 ·137/09# 137115 188/4b 188/49# 188/54 188/57# 189/09 189/12# 191/08 
137118# 137129 137132# 137/35 137/38# 137/44 137147# 191/11* 191/25 191/28# 191/43 191/46# 191/54 191/57# 
137158 138/01# 138/04 138/07# 138/13 138/16# 138/27 19i!106 192109# 193/11 193/14# 193/22 193/2S# 193/38 
138/30# 138133 138/36# 138/42 138/45# 138/S6 138/59# 193/4\# 193152 193/55# 194/06 194/09# 194/20 194/23# 
139/02 139/05# 139/11 139114# 139/25 139/28# 139/31 194/34 194/37# 1.94/48 194/S1* 19S/02 195/05* 195/1& 
1l9/3U 139/40 139/43* 139154 139/57# 139/&0 140/03# 195/19# 19S130 19S/33# 195/44 195/47# 195/58 196/01* 
140/09 140/12# 140123 140/26# 140/29·· 140/32# 140/38 19&/12 196/1S# 197/17 197/20# 197/3& 197/39# 197/55 
140/41# 141/20 141123# 141/27 141/30# 141/36 14i/H# 197/58# 198/14 198/17# 198/33 198/36# 198/52 198/55# 
141/43 141/4&* 141/52 141/55# 141/59 142102# 142108 199/11 199/14. 199/30 199/33# 199/49 199/52# 200/08 
142111# 142115 142118# 143/10 143/13# 143/21 143/24. 2UO/11* 200/27 200/30# 200/46 200/49# 201/17 201/20. 
143/3& 143/39# 143/46 143/49# 144/12 144/15# 144/25 2U1/30 201/33. 201/42 201/115# 201/55 201/58# 202116 
1114/28# 144137 144/40# 1411/48 1114/51* 1411/54 144/51* 2U2I19# 2021 H 202136# 202149 202152# 205/18 205/2U 
11111/60 145/03# 14S/12 14S/15# 145/18 14S/21* 145/24 2uS/30 205/33# 20S/42 205/45# 205/54 205/51* 206/06 
145/21* 14&/10 146/13# 146/18 14&/21* 146/211 146/27. 20b/09# 20b/19 206122# 207/11 207114# 207124 207/21* 
146/37 146/40.· 146/44 146/41* 146/50 1116/53# 147/02 207138 207/41# 207/55 207158# 209/18 209/21# 209/30 
147/05# 147108 147/1U 147/15 147/18* 147/22 147/25. 209/33# 209/42 209/115# 209/5~ 209/58* 210/06 210/11* 
148/10 148/13. 148/16 ,148/19# 148/23 14812&* 1118/3& 211112 211/15# 211/25 211128* ·211/39 211/42# 211/53 
148/39# 146/42 148/45# 148/55 148/58# 149/01 1119/0U 211/5611 212108 212111# 213113 213/16# 213/28 213/3111 
1~0/12 150/15# 150/20 150/23# 150/33 150/36* 150/41 213143 213/4&# 213/57 213/60# 214/13 214/16* 215/11 
15U/1I4# 150/58 151/01t( 152112 152/15# 152126 152129# 21~/14# 215/27 215/30# 215/113 215/4611 215/59 216/02# 
152138 152141# 1~2I56 152159# 153/11 153/'14# 154/14 218/18 218121# 218/30 218/3311 218/42 218/45# 218154 
154/17# 154/32 154/35# 1511/39 154/42# 155/16 155/19. 21H/57# 219/06 219/09# 219/18 219/21* 220110 22011311 
1551211 155/21* 155/44 155/41* 155/52 155/5511 156/17 220/22 220/25# 220/34 220/31* 220/46 220/49# 220/60 
156/20# 15&/58 157/01* 158/14 158/17# 158/19 158/22. 22110JII 221/13 221/16# 222111 222/1411 222123 222/26. 
158125 158/28# 158/30 158/3311 158/37 158/4011 158/5& 222135 C2U38# 2i!2147 22215011 222159 223/02* 223/15 
156/5911 159/17 159/20# 159/43 159/11&* 159/51 159/54. 223/18# 224/13 224/16# 224/29 224/32# 224/43 224/4&# 
160/06 160/0911 1&0/14 160/11* 160/21 160124# 161/13 224/58 225/0U 225115 225/1811 227/21 227/24# 227/33 
161/1&* 1&1121 1&1/24# 1&1136 161/39# 1&1144 161/41* 2271310# 227/49 227152# 228/0& 228/09# 228/24 228/27# 
1&1158 162101* 16210& 1&2109# 162113 162116# 163/18 229/14 229/1 U 229/31 229/34* 229/49 229/52# 230/05 
163/21# 163/33 163/36* 163139 1&3/4211 163/53 U3/5&1I 230/08# 230/22 230/25# 231/1b 231/19. 231/33 23113U 
164/30 164/33. 164/46 1&4/49# US/02 1&5/05# 165/18 231/51 231/54. 232107 23211 0# 232118 2321al# 232131 
1&5/21* 165tJII 1&5/37# 165/50 165/53# U6/06 166/0911 232134# 232150 232153# 234/13 234/U# 234/21 234/2U 
166122 16&/25# 1&6/38 16&141* 1&6/54 U6/57# 167/10 234/29 2311/32# 234/3& 234/39# 2311/48 234/51# 234/55 
167/13# 167126 167/29# 167/42 167/45# U7I58 168/0U 234/58# 235126 235/29# 235/32 235/35# 235/38 235/.41* 
1&8/14 1&8/17# 169/11 169114# 169/22 169/25# 169/47 i!.3~/52 i!3S/55# 235/58 236/01* 236/04 236/07* 236/18 
1&9/5011 169/55 1&9/58# 170/06 17010911 170/14 170/17# 2l6/21# 2361all 236/27# 236/30 236/33. 23&/44 236/47# 
170/25 170128# 170/33 170/3611 170/114 170/4711 170/52 23&/50 236/5311 236/5& 23&159# 237/10 237/13# 237/16 
170/55# 171/09 171112# 172112 17211511 112118 172121# 237119# 237/22 237/25# 237/3& 237/H# 237142 237/45* 
172157 172160# 173/03 173/0&* 173/09 173/12# 173123 237148 237151# 238/02 238/0511 238/08 238/11* 238/14 
17312&* 173129 173/32# 173/35 173/38# 173/49 17315211 a38/17# 2J8/28 238/31* 238/34 238/37# 238/40 238/4311 
173/55 173158# 174/01 174/04# 1711115 174/18# 174/21 2H/10 239/1311 239/16 239/19. 239/30 239/33# 239/37 
114/i!4# 174/27 174/30# 174/111 1711/4411 174/47 174/5011 239140# 239/44 239/41* 239/54 239/51* 240108 2401.1111 
174/53 17415&* 175/07 175/10# 175/13 17511&11 175/19 240/14 240/17# 240/24 240/2U 240/32 240/35* 241109 
175/22# 175/33 175/3&* 175/39 175/112# 175/45 175/48# 241/12# 241/19 241/22# 241/28 241/3U 241/37 241/4011 
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241/4b 241/49. 241/5& 241/59# 242118 242121# 242130 !b/09. 3&/10 3b/11 3&/12 3&-115. 3&/1& 3&/17 
242133. 242142 242145# 242154 242157# 243/0& 243/09# 3&118 37110. 37/11 37/12 37113 37/22' 37/23 
243/18 243/21# 244/09 244/12. 244/20 244/23# 244/29 37/24 37/25 ~7128# 37129 37/30 37/31 37/40il 
244/32# 244/35 244/38# 244/45 244/48. 244151 244/541 37/41 . 37142 37143 37/4& • 37/47 37/48 37/49 
24~/01 245/04. 245/11 245/14# 245/22 245/25' 24&/09 37158# 37/59 HlbO 3~/01 38/041 38/05 38/0b 
24b/12# 247/17 247/20# ~47/2& 247/29. 247/3& 247/39# 3a/OT 38/1&. 38/17 38/18 38/19 38/22. 38/23 
247/45 247148# 248/04 248/07. 248/09 248/12# 248/19 38124 38/25 38/341 38/35 38/3& 38/37 38/40# 
248/22# 249/20 249/23# 249/25 249/28# 249/31 249/34# 3~/41 38142 38/43 38/52. 38/53 38/54 38/55 
249/49 249/52# 250110 250/13# 25011& 250/19# 250/2& 3a/58# 38/59 38/&0 39/01 39/10# 39111 39/12 
250/29# 250132 250/35# 250/43 250/4&# 250/48 250/51# 39113 3·9/1&# 39117 39118 39/19 39/28# 39129 
25u/5& 250/59# 251/04 251/07# 251/1& 251/19# 251121 39/30 39H1 39/341 39/35 39/3& 39/37 3914&# 
251/24# 251/31 251/34# 252111 252/.14# 252i1& 252119. 39/47 39/48 39/49 39152# 39/53 39/54 39/55 
252121 252124# 252128 252131# 252135 252138# 252141 40/04# 40/05 4010& 40107 40/10. 40/11 40/12 
252144# 253/20 253/23# 25312& 253/29# 253/33 253/3&# 4U/13 40/22# 40/23 40/24 40125 40/28# 40/29 
25313q 253/42# 253/4& 253/49# 253/53 253/5&# 254/07 40130 40/31 40/40# 40/41 40/42 ·40/43 4014&# 
254/10# 254/13 254/1&* 254/21 254"/24# 254/30 254/33# 40147 40/48 40/49 40/58# 40/59 401&0 41/01 
254/3& 254/39# 254/44 254/47# 254/55 254/58# 255/13 41104# 41/05 41/0& 41/07 41/1&# 41/17 41/18 
255/1&# 25.5/30 255133# 255/38 255/41# 255/48 255/51# 41119 41/22# 41/23 41/24 41125 41/34# 41/35 

1~ 000002 15/21* 15/22 15125 1&/08# 1&109 1&/12 1&/17# 41/3& 41/37 41/40# 41/41 41/42 41/43 41/49' 
1&/18 1&/21 1 &12·5# 1&/2& 1&129 1&/33. 1&/34 41/50 41/51 41/52 41/55# 4i/5& 41/57 41/58 
1&/37 1·&/42# 1&/43 1&/4& 1&/52. 1&/53 1&/5& 4212&# 42127 42128 42129 42135. 4213& 42137 
17/02# 17/03 17/0& 17/12. 17/13 17/1& 17/23' 42138 43/09. 43/10 43/11 43/12 43/17# 43/18 
17/24 17127 18/09. 18110 18/13 18/21# 18122 4!/19 43120 43/31* 43/32 43i33 43/34 43/39' 
18125 18/32# 18/33 18/3& 19/09# 19/10 19/13 43/40 43/41 43/42 43/53' 43/54 43/55 43/5& 
19/21# 19/22 19/25 19/33# 19/34 19/37 19/4&# 44/01* 44/U2 44/03 44/04 44/15. 44/1& 44117 
19/47 19/50 19/57' 19/58 20/01 20/11* 20/12 44/18 44/23# 44/24 44/25 44/2& 44/37# 44/38 
20/15 21129# 21/30 21/33 21/3&' 21/37 21/40 44/39 44/40 44/45# 4414& 44/47 44/48 44/59# 
21/43# 21/44 21/47 21/57# 21/58 22101 22104. 44/&0 45/01 45/02 45/07# 45/08 45/09 45/10 
22105 22108 22/11# 22112 22115 22125# 2212& 45/21* 45/22 45/23 45124 45/29# 45/30 45/31 
2V2~ 22132# 22133 2213& 22139# 22/40 22143 45/32 45/43# 45/44 45/45 45/4& 45/51# 45/52 
22/53# 22154 22157 221&0# 23/01 23/04 23/07# 45/53 45/54 4&105' 4&/0& 4&/07 4&/08 4&/13# 
23/08 23/11 24118# 24/19 24/22 24/29. 24/30 41>/14 46/15 4&/1& 4&/27# 4&/28 4&/29 46/30 
24/33 24/40# 24/41 24/44 24/54. 24/55 24/58 4b/35# 4&13& 4&/37 4&/38 4&/49. 4&/50 4&/51 
25/05# 2.5/0& 25109 25/1&# 25/17 25/20 25127#. 41>/52 4&/57# 4&/58 4&/59 4&1&0 47/11# 47/12 
25/28 25/31 25/38# 25/39 25/42 25/49. 25/50 47113 47114 47119# 47120 47/21 41/22 47133. 
25/53 25/bO# 2.&/01 2&104 26/11# 2&/12 2&/15 47/34 47/35 47/3& 47/41# 47/42 47143 47/44 
2&/22. 2&/23 26/2& 27/23# 27124 27/27 2"7/35. 47155. 47/5& 47/57 47/58 48/03. 48104 48/05 
27/3& 27/.39 28/09# 28/10 28/13 28/18# 28/19 48/0& 48/17# 48/18 48/19 48/20 48/25# 48/2& 
28/22 28/33* 28/34 28/37 28/4&# 28/47 28/50 411127 48128 48/37# 48/38 48/39 4!!/40 4·8/43. 
2815&# 28/57 28/&0 29/01* 29/08 29/11 30108# 48/44 48/45 48/4& 48/54# 48/55 48/5& 48/57 
30/09 30,/12 30/21# 30/22 30125 30/37# 30/38 4a/bO' 49/01 49/02 49/03 50109# 50/10 50/11 
30141 30/49# 30/50 30/53 31121# 31/22 31/25 50/12 50/17. 50/18 50/19 50/20 50/31# 50/32 
31/34. 31/35 31/38 31/41# 31/42 31/45 31/5411 50/33 50/34 50/3911 50/40 50/41 50/42 50/53# 
31/55 31/58 32101# 32102 32105 321141 32115 50/54 50/55 50/5& 51/01* 51/02 51/03 51/04 
32118 32121# 32122 32125 32134. 32135 32138 51115# 51/1& 51tl7 51/18 51/23. 51/24 51/25 
3C141* 32/42 32145 32154# 32155 3215& 32157 511-2& 51/37# 51/38 51/39 51/40 51/45. 51/4& 
321&0. 33/01 33/02 33/03 33112# 33/13 33/14 51/47 51/48 51/59# 51/60 52101 52102 5210711 
33/15 H/1&* 33/19 33/20 33/21 33/30. 33/31 52108 52109 52110 52121# 52122 52123 52124 
H/32 33/33 33131># 33/37 33138 33/39 33/48# ·52129# 52130 52/31 52132 52143# 52144 52145 
33/49 33/50 33/51 33/54* 33/55 33/5& 33/57 5214& 52/51# 52152 52153 52/54 53/05. 53/0& 
34/0&# 34/07 34/08 34/09 34/12. 34/13 34/14 53/07 53/08 53/1311 53/14 53/15 53/1& 53/27# 
34/15 34/24# 34/25 3412& 34127 34/30# 34/31 53/28 53/29 53/30 53/3511 53/36 53/37 53/38 
34/32 34/33 34/4211 34/43 34/44 34/45 34/48# 53/49. 53/50 53/51 53/52 53/57# 53/58 53/59 
34/49 34/50 34/51 34/&0# 35/01 35/02 35/03 53/60 54/11# 54/12 54/13 54/14 54/19. 54/20 
35/0U 35/07 35/08 35/09 35/18# 35/19 35/20 54121 54/22 54/]3# 54/34 54/35 54/3& 54/41* 
35/21 35/2411 35/25 35/2& 35/27 35/3&# 35/37 54/42 54/43 54/44 54/55# 54/56 54/57 54/58 
35/38 35/39 35/42# 35/43 35/44 35/45 35/54# 55/03# 55/04 55/05 55/0& 55/17. 55/18 55/19 
35/55 35/51> 35/57 35/&0. 3&/01 3&/02 3&/03 ~5/20 55/25# 55/2& 55/27 55/28 55/37. 55/38 



0463 P~CST 0404 P~CST 

~5/H 55/40 55/43# 55/44 55/45 55/4& 56/27# 84/21# 84n2 84/23 84/24 84/34. 84/35 84/36 56/28 56/29 5&/30 56/H# 56/34 56/35 56/36 64/37 84/47# 84/48 84/49 84/50 84/&0# 85/01 50/42# 5&/43 5&/44 5&/45 57/16# 57117 57/18 85/02 85/03 85/08# 85/09 85/10 85/11 85/21# 57/19 57/35# 57/36 57/37 57/38 57/54# 57155 8,122 85/23 85/24 85/34. 85/35 85/36 85/37 57/56 57/57 58/13# 58/14 58/15 58/16 58/32# 85/47# 85/48 85/4'1 85/50 85/55# 85/56 85/57 58/33 58/34 58/35 58/51;' 58/52 58/53 58/54 85/,8 86/08# 86/09 86/10 86/11 86/21# 86/22 ~9/10# 59/11 59/12 59/13 59/29# 5'1/30 59/31 66/23 86/24 86/34# 86/35 86/36 86/37 86/42. 5~/32 59/48* 5'1/49 5'1/50 59/51 60/07# 60108 8&/43 86/44 8&/45 86/55# 86/56 86/57 8&/58 &U/O'l 60/10 &0/26# &0/27 60/28 &0/29 60/45# 87/08# 87/0'1 87/IU 87111 87/21* 87122 87/B bU/4& 60/47 60/48 &1104# &1/05 61/0& &1/07 87124 8712'1# 87/30 87/31 87132 87/42# 87/43 &1/23# 61/24 61/25 61/26 61/42# &1143 61/44 87/44 8U45 87/55# 87156 87/57 87/58 88/08. &1/45 62101# &2/02 &2103 62104 &2112# 62113 8t1/09 88/10 88/11 88/16# 88/17 88/18 88/1'1 62114 &2115 62130# &2131 &2/32 &2133 &2149# 86/29# 88/30 88/31 88/32 88/42# 88/43 88/44 6<15U &2151 &2152 &3/08# &3/09 &3/10 63/11 88/45 88/55# 88/56 88/57 88/58 89/03# 8'1/04 &3/27# 63/28 63/29 &3/30 63/4b* 63/47 63/48 89/05 89/0& 89/16# 89/17 89/18 89/19 89/29# 63/4'1 64/05. 64/06 64/07 64/08 64/24# 64/25 89/30 8'1/31 89/32 9010U '10110 90/11 '10/12 b4/2& &4/27 64/43# 64/44 64/45 &4/4& 65/02# 9U/18# 90/19 90/20 '10/21 90/29# '10/30 '10/31 &5/03 &5/04 65/05 &5/21* &5/22 65'/23 &5124 '10/32 '10/38# '10/3'1 '10·/40 90141 '10/48# 90/4'1 b5/40# 65/41 65/42 65/43 &5/5'1# 65/&0 66/01 
~0/50 '10/51 '10/5&# '10/57 '10/58 '10/59 '11/05# &&102 66/18* 66/1'1 66/20 66/21 66/37# 66/38 '11/0& 91/07 91/08 91/14# 91/15 91/1& 91/17 &6/39 6&/40 66/5&# &6/57 &&/58 6&/59 &7/15# 9C108* 921U9 92110 92111 92/14# 92115 92116 &711& &7/17 67/18 68/24# 68/25 68/26 68/27 9C117 92/20# '12121 '12122 92123 92134# 92135 68/40# &8/41 68/42 &8/43 &8157# &8/58 &8/59 9Ul& 92137 '12/41# 92142 92143 92144 92155# 68/&0 &'1/14# &9/15 &9/16 &'1/17 69/31# &'1/32 9U5& 92157 92158 93/01* 93/02 93/03 '13/04 69/33 &'1/34 69/4'1# &'1/50 &'1/51 &9/52 7010U '14/32# 94/33 '14/34 '14/35 94/40# 94/41 94/42 70107 70/08 7010'1 70/23# 70/24 70/25 70/2& 94/43 94/53# '14/54 '14/55 '14/5& 9510U '15/02 7U/40# 70/41 70/42 70/43 70/58# 70/5'1 70/&0 95/03 95/04 95/14# 95/15 95/1& '15/17 '15122# 71/01 71/15# H/l& 71/17 71/18 71/32# 71/33 95/23 '15124 95/25 95/35# 95/36 95/37 '15/38 71134 71/35 71/49# 7)/50 71/51 7)/52 72107# '15/43# 95/44 95/45 '15/46 95/56# '15/57 95/58 72108 72109 72110 72124# 72125 7212& 72127 9!1/59 9&/04# 96/05 96/0& 96/07 9&/17# 9&/18 7i:!141* 72142 72143 72144 72153# 72154 72155 9&/19 96120 9&125# 9&/2& 96/27 9&128 9&/38# 7215& H/59# 721&0 73/01 73/02 14109# 14/10 '1&/39 96/40 96/41 96/46# '1&/47 '16/48 96/4'1 74/11 74/12 74117# 74/18 74/19 74/20 74/2'1# 96/59. 9&/60 97/01 '17102 '17/07# 97108 9710'1 74/30 74/31 74132 . 74/35# 74/36 74/37 74/38 '17110 '17120# 97/21 '17122 '17/23 97128# '17/2'1 74/47# 74148 74/4'1 74/50 74/53# 14154 74/55 '17/30 '17/31 97/4U '17142 '17143 97/44 '17/4'1# 74/56 75/040 75/05 75/06 75/07 75/10# 75/11 '17/50 '17151 '17/52 '18/02# 98/03 98/04 '18/05 75/12 75/13 1&143# 1&/44 76/45 76/46 77/10# 98/10# 98/11 '18/12 98/13 98/23# 98/24 98125 77/11 77/12 77/13 77118_ 77/19 77/20 77/21 9~/2~ 98/31# 98/32 98/33 98/34 '18/44# 98/45 77131# 77/32 77/33 77134 77/4Q1I 77145 77/46 98/4& 98/47 '18/52# '18/53 98/54 '18/55 '19/05# 77147 77/51* 77/58 77/59 77/60 78/0511 78/010 ~9/0& 99/07 99/08 99/13# 99/14 99/15 99/16 78/07 78/08 78/18# 78/19 78/20 78/21 78/31# '1912U 99127 99128 99/29 9'1/3411 99/35 99/36 78/32 78/33 78/34 78/4411 78/45 78/46 78/47 99/37 9'9/47# 99148 99/49 99/50 99/5511 9'1/56 78/52# 78/53 78/54 78/55 7'1105# 79/0& 7'1107 99/57 99/58 100107# 100108 100109 100/10 100/13# 7'1/08 7'1/18# 7'1/19 7'1/20 7'1/21 79/3111 7"/32 100/1 " 100115 100116 100/2511 100/26 100/27 100128 79/33 7'1134 7'1/3'1# 7'1/40 79/41 79/42 7'115211 10U/31# 100/32 100/33 100/34 101/0911 101/10 101111 79/53 19154 7'1/55 8010511 80/06 80107 80108 lU1/12 101/15# 101/1& 101/17 101/18 101/27* 101/28 80118# 80/19 80/20 80/21 80/2&# 80/27 80128 101129 101/30 101/33# 101/34 101/35 101/36 103/1811 8U/29 80139# 80/40 80/41 80/42 80/52# 80/53 1~3/19 103/20 103121 103/26# 103/27 103/28 103/29 80154 80/55 81/05# 81106 81/07 81/08 81/1311 103"13611 103/37 103/38 103/39 103/5211 103/53 103/54 81114 81/15 81116 81/2611 81/27 81/28 81/29 i03/55 103/&011 104/01 104/02 104/03 104/10# 104/11 81139# 81/40 81/41 81/42 81/52# 81/53 81/54 104/12 104/13 104/2&# 104/27 104/28 104/29 104/34# 81/55 81/60# 82101 82102 82103 82113. 82114 104/35 104/310 104/37 104/44* 104/45 104/46 104/47 8U15 8211& 8212&# 82127 82128 8212'1 8213'1# lU4/60# 105/01 105/02 105/03 105/0811 105/0'1 105/10 d2l40 82141 82142 82147# 82148 8214'1 82150 105/11 105/18# 105/19 105/20 105/21 105/3411 105/35 621&0# 83/01 83/02 83/03 83/13# 83114 83/15 105/3& 105/37 IU5/42# 105/43 105/44 105/45 105/52* 83116 83/2&# 83127 83/28 83/29 83/34# 83/35 105/53 105/54 105/55 106/08# 106/09 106/10 106/11 83136 83/37 83/4711 83/48 83/49 83/50 83/60# IU6/16# 106/17 106/18 106/19 106/2&# 106/27 106/28 84101 84/02 84/03 84/13# 84/14 84/15 84/110 IUb/29 106/42* 106/43 106/44 106/45 106/50# 106/51 

o o () 



) -) ) 

0465 PRCST 0466 PRCST 

IUb/52 106/53 10&1&0# 107/01 107/02 107/03 107/16# 125/14# 125/15 125/16 125/17 125/42# 125/"3 125/44 

107/17 107/18 107/19 107/24# 107/25 107/2& 107/27 1~,/45 125/52# 125/53 125/5" 125/55 12&/02# 126/03 

IU7I34# 107135 107/36 107/37 107/50# 107/51 107/52 120/04 126/05 126/12# 12&/13 126/14 126/15 120/22# 

107153 107/58# 107/59 107/&0 108/01 108/0B# 108/09 l<b/23 126/24 12&/25 126132. 126/33 12613" 126/35 

10bii0 108/11 108/24# 108/25 108/2& 108/27 108132# 126/42# le6/43 126/44 12&/45 126/52# 126/53 126/54 

10bl33 108/34 108/35 108/42# 108/43 108/44 108/45 12b/55 127102# 127/03 127/04 127/05 127/12# 127/13 

10b158# 108/59 108/&0 109/01 109/06# 109/07 109/08 127/14 127/15 127/22# 127/23 127/24 127/25 127/32# 

IU9/09 109/1&# 109/17 109/18 109/19 109/32# 109/33 127/33 127/34 127135 128/17# 128/18 128/19 128/20 

lU9/34 109/35 109/40# 109/41 109/42 109/43 109/50# 12b/28# 128/29 128/30 128/31 128/3911 128/40 128/41 

109/51 109/52 109/53 110/0&# 110/07 110/08 110/09 12~/42 128/50# 128/51 128/52 128/53 129/0111 129/02 

110/14# 110/15 110/1& 110117 110/24# 110/25 110/26 129/03 129/04 129/12# 129113 129/14 129115 129/23# 

11U/27 110/40# 110/41 110/42 110/43 110/48# 110/49 129/24 129/25 129/26 129/34# 129/35 129/36 129/45# 

110/50 11 0/51 110/56# 110/59 110/&0 111/0 I 111/14# 129/46 129/47 129/5&# 129/57 129/58 130/07# 130/08 

111115 11111& 111/17 111/22# 111/23 111/24 111/25 130/09 130/18# 130/19 130/20 130/29# 130/30 130/31 

111/32# 111/33 111/34 111/35 111/48# 111/49 111/50 13U/40# 130/41 130/42 130/5111 130152 130/53 131102# 

111/51 111/56# 111/57 111/58 111159 112/0&# 112/07 t:Sl/0~ 131104 131/13# 131/14 131115 132/10# 132/11 

112108 1121 09 113/06# 113/07 113/08 113/09 113/14# 13U12 132/17# 132118 132/19 132124# 132125 132/26 

,ID/15 113/16 11311 7 113/23# 113/24 113/25 113126 13213111 13,2132 132/33 133108# 133/09 133/10 133/14# 

113135# 113136 113/37 113/38 113/46# lD/47 113/48 133115 133/16 133/23# 133/24 133/25 133137# 133/38 

ID/49 114/09# 114/10 114/11 114/12 114/17# 114118 133139 133/43# 133/44 133/45 133/52# 133153 133/54 

114/19 l1V20 114/23# 114/24 114/25 114/2& 115/10# D4/06# 134/07 134/08 134/12# 134/13 134/14 134/21# 

115/11 115/12 115/13 115/1&# 115/17 115/18 115/19 134/22 134/23 134135# 134/3& 134/37 134/4111 134/42 

115/27# 115/28 115/29 115/30 115/33# 115/34 115/35 134/43 134/50# 134151 134/52 135/04# 135/05 135/06 

115/36 115/45# 115/46 115/47 115/48 115/51# 115/52 135/10# 135/11 135/12 135119# 135/20 135/21 135/33# 

115/53 115154 11&/02# 116/03 116/04 116/05 116/08# 135/34 135/35 t:S5/39# 135/40 135/41 135/48# 135/49 

116/09 116/10 11 &/11 116/20# 116/21 116/22 116/23 135/50 136/02# 13,6/03 13010~ 13&108# 13&/U9 13&/10 

11&/26# 116/27 116/28 116/29 116/31* 116/38 116/39 1,,36/17# 13&118 136/19 13&/31# 136/32 136/33 130/37# 

110/40 116/43# 11&/44 116/45 116/46 116/55# llb/5& 136/38 136/39 136146# 13&/47 136148 130/60# 137/01 

116/57 11&/58 117/0U 117/02 117/03 117/04 117/12# 137/02 13710&# 137/07 nU08 137/15# 137/1& 137/17 

117113 117/14 1171 [5 117/18# 117/19 117/20 117/21 137129# 137130 137131 137/35# 137/30 137/37 137/44# 

117130# 117131 117/32 117/33 117/36# 117/37 117/38 137/45 137146 137/58# 137/59 137/60 138104# 138/05 

117/39 117/47# 117148 117/49 117/50 117/53# 117/54 13&/06 138/13# 138/14 138/15 138/27# 138/28 13b/29 

117/55 117/50 118/05# 118/U6 118/07 118/08 118/1U 138133# 138/34 138/35 138/42# 138/43 138/44 138/56# 

l1bl12 118J13 118/14 . 118/22# 118/23 118124 118/25 1~8/57 138/58 139102# 139/03 139/04 139/1U 139/12 

118/28# 118/29 118/30 118131 118/40# 118/41 118/42 139/13 139/25# 139/26 139/27 139/31# 139/32 139/33 

118/43 118/46# 118147 118/48 118/49 118/57# Ll8/58 139/40# 1.!9/41 139/42 139/54# 139/55 139/56 139/60# 

118/~9 118/60 119103# 119/04 119/05 119/06 119/15# 140/01 140/02 140/09# 140110 140/11 140/23# 140/24 

119/16 119/17 119118 119/21# 119/22 119/23 119/24 140/25 140/29# 140/30 140/31 1"0/38# 140/39 140/"0 

119/32# 119/33 119/34 119/35 119138# 119/39 119/40 141/20' 141/21 141/22 141127# 141/28 141/29 141/36# 

119/"1 119/50# 119/51 119152 119/53 119/56# 119157 141/37 141U8 141/43# 141/44 141/45 141/52# 141/53 

119/5B 119/59 120/0/# 120/08 120/09 120/10 120/13# 141/54 141/59# 141/00 142/01 142/08# 142/09 142110 

120/14 120/15 120/16 120/25# 120/26 120/27 120/28 142/15# 142/10 142117 143/10# 1"3111 143/12 143/2U 

12U/31# 120/32 120/33 120/34 120/42# 120/43 120/44 143/22 145/23 143/3&# 143137 143/38 143/46# 143/47 

120/45 120/48# 120/49 120/50 120/51 1201&0# 121/01 1"3/48 144/12# 144/13 144/14 144/25# 144/26 144/27 

121/02 121/03 121/06# 121/07 121/08 121/09 121/17# 144/37# 144/38 144/39 144/48# 144/49 144/50 144/54# 

121/18 121/19 121/20 121/23# 121/24 121/25 121/26 144/55 144/56 144/60# 145/01 145102 145/12# 145/13 

121/35# 121/36 121/37 121/38 121/41# 121/42 121/43 145/14 145/18# 145/19 145/20 145/24# 145/25 145/20 

121/44 121/52# 121/53 121/54 121/55 121/58# 121/59 1"6/10# 14&/11 146/12 146/18# 146/19 146/20 146/24# 

121/00 122101 122/10# 122111 122/12 122/13 122116# 146/25 146/26 146/3/# 146/38 14&139 146/44# 140/45 

122117 122118 122/19 122127# 122/28 122129 122130 146/46 14&/50# 146/51 146/52 147/02# 147/03 147/04 

122/33# 122/34 122/35 122/3& 122145# 122146 122147 147/08# 147/09, 147/10 147115# 147116 147/17 147/22# 

122/48 122/5U 122152 122153 122154 123/02# 123/03 147125 147/24 148/10# 148/11 148/12 148/1b# 148/17 

123/04 123/05 123108# 123/09 123/10 123/11 123/20# 148/18 148/23# 148/24 148/25 148/36# 148/37 148/38 

123/21 123/22 123/23 123/26# 123/27 123/28 123/29 l"b/42# 148/43 148/44 148/55# 148/56 148/57 149/0U 

123137# 123/38 123/39 123/40 123/43# 123/44 123/45 149/02 149/03 150/12# 150/13 150/14 150/20# 150/21 

123/46 123/55# 123/56 123/57 123/58 124/01# 124/02 150/22 150/33# 150/34 150135 150/4\# 150/42 150/43 

124/03 124/04 124/12# 124/13 124/14 124/15 124/18# 150/58# 150/59 150/60 152112# 152113 152/14 152/26# 

124/19 124/20 124/21 125/08# 125/09 125/10 125/11 152127 152/28 152/38# 152139 152/40 152156# 152157 



0467 PReST 0468 PReST 

I ~2I58 153/1U 153/12 153/13 154/14# 154/15 154/16 191/25# 191/26 191/27 191/43# 191/44 191/45 191/54# 1~4/32# 154/33 154/34 154/H* 154/40 154/41 155/16# 191/55 191/5& 192106# 192107 1921 08 193/11' 193/12 155/17 155/18 155/24# 155/25 155/26 155/44* 155/45 193/13 193/22* 193/23 193/24 193/38' 193/39 IB/40 1~5/46 155/52# 155/53 155/54 156/11* 15&/18 156/19 193/52. IB/53 193/54 194/0&* 194/07 194/08 194/20# 15&/581 156/59 156/60 158/14. 158/15 158/16 158/19# 194/21 194/22 194/34* 194/35 194/36 194/48# 194/49 158/20 158/21 158/25# 158/26 158/27 158/30# 158/31 194/50 195/02' 195/03 195/04 195/16# 195/17 195/18 1~8/32 158/31* 158/38 158/39 158/56# 158/57 158/58 
195/~O# 195/31 19~/32 195/44# 195/45 195/46 195/58* 159/11* 159/18 159/19 159/43# 159/44 159/45 159/51# 195/59 195/60 196/12. 196/13 196/14 197/11* 197/18 159/52 159/53 160106# 160/07 160108 160/14# 160/15 197/19 197/36* 197/37 197/38 197/55# 197/56 197/57 160/16 160/21# 160/22 160/23 161/13# 161/14 161/15 198/14# 198/15 198/16 198/33# 198/34 198/35 198/52# 161/2U 161/22 161/23 161/36# 161/37 161138 161/44# 198/53 198/54 199/11# 199/12 199/13 199/30# 199/31 161/45 161/46 161/58# 161/59 161/60 162106# 162107 199/32 199/49# 199/50 199/51 200/08# 200/U9 200/10 162108 162113# 162114 162/15 163/18# 163/19 163/20 20U/27# 200/28 200/29 200/46# 200/47 200/48 201/17# 163/33# 163/34 163/35 163/39# 163/40 163/41 163/53# 2UI/18 201/19 201/30# 201/31 201/32 201/42# 201/43 1&3/54, 163/55 164/30. 164/31 164/32 164/46. 164/47 2Ul/44 201/55. 201/56 201/57 202l1U 202117 202118 1&4/48 165/02# 165/03 165/04 165/18* 165/19 165/20 202133# 202134 202/35 202149# 202150 202151 205/18# 165/34# 165/35 165/36 165/50# 165/51 165/52 166/06# 2U5/19 205/20 205/30. 205/31 205/32 205/42# 205/43 16&/07 166/08 166/22. 166/23 166/24 166/38* 166/39 2U5/44 2u5/54# 205/55 205/56 206/06# 206/07 206/08 16&/40 166/54# 166/55 166/56 167110# 167/11 167/12 206/19# 20&/20 206/21 207/11# 207/12 207/13 207/24# 167/26# 167/27 1&7128 167/42# 167/43 167144 167/58# 2U1125 207126 207/38# 207/39 207/40 207/55. 207/56 167159 h7l60 168/14. 168/15 168/16 169/11* 169/12 
207l~7 1109/18# 209/19 209/20 209/30. 209/31 209/32 169/13 169/22# 169/23 169124 169/41* 169/48 169/49 209/42# 209/43 209/44 209/55* 209/56 209/5,7 210108* 169/55# 169/56 169/57 170/0U 170107 170108 170/14# 21U/09 '!l 011 0 211/12# 211113 211/14 211/25# 211/26 170/15 170/16 170125# 170126 170/27 170/33# 170/34 211/27 211139# 211/40 211/41 211153# 211/54 211155 17u/35 170/44# 170/45 170/4& 170/52. 170/53 170/54 2121U8# i!12I09 212110 213/13# 213/14 213/15 213/28# 171109. 171/10 171/11 172112. 172113 172114 172118# 213/29 213/30 213/43# 213/44 213/45 213/57,# 213/58 172119 172120 172/51* 172/58 172159 173/03# 173/04 213/59 214/13# 21.4/14 214/15 215/11# 215/12 215/13 173105 173/09# 173110 173/11 173/23# 173/24 173125 215/2711 215/28 215/29 215/4311 215/44 215/45 215/59. 173/2911 173/30 173131 173/35. 173136 173/37 173/49. 215/&0 216/01 218/18# 218/19 218/20 218/30# 218131 173/50 IBI51 173/55. 173/56 173/57 174/01* 174/02 216/32 218/42# 218/43 218/44 218/54* 218/55 218156 174/03 174/15# 174/16 174/17 174121# 174/22 174123 219/06# 219/07 219/08 219/18# 219/19 219/20 220/10# 174/27# 174128 174/29 174/41# 174/42 "174143 174/41* 22U/II 22U/12 220/22# 220/23 220/24 22U/3411 220/35 114/48 174/49 174153# 174/54 174/55 175/0711 175/08 22U/36 220/4&# 220/47 ~20/48 220/60. 221/UI 221/02 175/09 175/13# 175/14' 175/15 17~/19# 175/20 175/21 221/1311 221/14 221/15 222111# 222/12 222113 222123# 17~/33# 175/34 175/35 175/H# 175140 175/41 175/45# 222124 222125 222135# 222136 222137 222141* 222148 175/46 175/47 175159* 175/60 171>/01 171>/05* 17&/06 222149 222159# 222160 223/01 223/15# 223/16 223/17 17&/07 176/11# 176/12 171>113 177/11# 177/12 177/13 224/13. 224/14 224/15 224129# 224/30 224/31 224/43# l771ilO* 177/21 177/22 178n3* 178/24' -1-78125 178/37. ,224/44 224145 224/58# 224/59 224/60 225/15* 225/16 178/38 178/39 178/54# 178/55 118156 178/60# 179101 2i!5/17 227121# 227122 227/23 227/33# 227/34 227/35 179102 179/08# 179/09 ,179/10, 180125# 180/26 180127 227/49# 227150 227/51 228/06* 228/07 228/08 228/24# 18U/H# 180/34 180/35 180/45# 180146 180/47 180/53# 228/25 228/26 22~/14# 229/15 229/16 22~/31# 229/32 180154 180/55 181105# 181/06 181/07 181113# 181/14 229/33 229/49# 229/50 229/51 230105# 230/06 230/07 181/15 181/25# 181/26 181127 18'1/33# 181/34 181/35 230/22# 23U/23 230/24 231/1&# 231/17 231/18 231/33* IlIUI3# 182114 182115 182122# 182123 182124 182128' 231/34 231/35 231/51# 231/52 231/53 2321U7I 232108 182129 182130 182146# 182147 182148 182157# 182158 2l2l09 232118* 232119 232/20 23213U 232132 232133 182159 183/06# 183/07 183108 183/14# 183/15 183/16 23i!150# 232151 232152 234/13# 234/14 234/15 234nu 183/28. 183129 183/30 183/36# 183/37 183/38 184/17# 23Q/22 234/23 234/29# 234/30 234/11 234/36# 234/37 1b4/18 184/19 184127# 184128 184129 184/34# 184/35 i!~4/38 234/48# 234/49 234/50 234/55# 234/56 234/57 18413& 184/41# 184142 184/43 184/48. 184/49 184/50 235/26# 235/27 235128 235/32# 235/33 235/34 235/38# 184/57# 184/58 184159 185/05# 185/06 185107 185/12# 235/39 235/40 235/52# 235/53 235/54 235/58* 235/59 185/13 185/14 185120# 185121 185/22 185/28# 185/29 235/60 236/04# 236/05 236/06 236/18# 236/19 236/20 185/30 186/17# 186/18 186/19 186/22# 186/23 186/24 2~6/24' 236/25 236/26 236/30# 236/31 236/32 236/44* 18b/30. 186/31 186132 186/38# 186/H 186/40 186/45# 236/45 236/46 236/5011 236/51 236/52 236/51>* 236/57 18&/46 186/47 186152# 186/53 186154 186/60# 187/01 23&/58 237110. 237/11 237/12 237/16# 237117 237/18 187102 187/01* 187/08 187/09 187/141 187/15 187116 23712211 237123 237/24 237/36# 237/37 237138 237/42. 188117# 188118 188/19 188/22# 188/23 188n4 188/37# 237143 237/44 237/48# 237149 237/50 238/02# 238/03 18~/38 188139 188/'46# 188/47 188/48 188/541 188155 23~/04 238/08# 238/09 238/10 238/14# 238115 238/16 188156 189/09# 189110 189/11 191/08# 191/09 191/10 238/28# 238129 238/30 238/34* 238/35 238/36 238/40# 

C) o () 



) ) } 

0409 PReST 0470 PReST 

23~/41 238/42 239110# 239/11 239/12 23911&# 239/17 ~1/25 31/34# 31/35 31138 31/41# 31/42 31/45 
239/18 2H/30# 239/31 239/32 239/37# 239138 239/39 31/54# 31/55 31/58 32101# 3Z102 32105 32114# 
239/44# 2H/45 239/40 239/54# 239/55 23915& 240/08# 32115 32118 3U2U 32/22 32/25 32134# 32/35 
240/09 240/10 240/14# 240/15 240/1& 240/24# 240/25 3,,138 32/41# 32/42 32145 32/,4# 32155 32/56 
240/20 240/32# 240/33 240/34 241109# 241/10 241/11 32160# 33101 33/02 33112. 33/13 33114 33/18# 
241/19# 241/20 241/21 241/28# 241129 241130 241/37# .B/19 33/20 33130# 33/31 33132 33/36# 33137 
241/38 241139 241/46# 241/47 241148 241/56# 241/57 53138 33148# 33/49 33150 33/54# 33155 33/56 
~41/,8 242118# 242119 <42120 242130# 242131 242/32 3410&# 34/07 34/08 34/12# 34113 H/14 34/24# 
242142# 242/43 242144 242/54# 242155 242/56 243/00# 34125 34/2& 34/30# 34/31 34132 34/42# 34/43 
243/07 243/08 243/18# 243119 243/20 244/09# 244/10 34144 34/48# 34/49 34/50 34/60# 35/01 35/02 
244/11 244/20# 244/21 244/22 244/29. 244/30 244/31 35106# 35/07 35/08 35/18# 3511 9 35/20 35/24# 
<44/:$5# 244/3& 244/37 244/45# 244/4& 244/47 244/51# 3;125 35/2& 35/30# 35/37 35/38 35/42# 35/43 
244/~. ~44/53 . 245/01# 245/02 245/03 245/11# 245/12 35144 35/54# 35/55 35/56 35/00. 36/01 30/02 
245/13 245/22# 245/23 245/24 240/09. 240/10 246/11 3&109# 36/10 30/11 3&/15# 3&/1& 3&/17 37/10. 
2"1117# 247/18 247/19 247/2&# 247/27 247/28 247/3&# 37/11 37/12 37/22# 37/23 37/24 37/28# 37/29 
247/37 247/38 247/45# 247/46 247/47 248/04# 248/05 37/30 37140# 37/41 37/42 37/4&# 37147 37/48 
24~/O& 248/09# 248110 248/11 248/19# 248/20 248/21 3'11,8# 37159 37/&0 38104# 38/05 38/0& 38/16# 
249/20# 249/21 249/22 249/25# 249/26 249/27 249/31# 3~/17 38118 38/22# 38/23 38/24 38/34# 38/35 
249/32 249/33 24V49# 249/50 249/51 250/10# 250/11 3~/36 38140# 38/41 38/42 38/52# 38/53 38/54 
2;0/12 250/1&# 250/17 250/18 250/2&# 250/27 250/28 38158# 38/59 38/60 39/10# 39111 H/12 39/1&# 
2,0/3.# 250133 250/34 250/43# 250/44 250/45 250/48# H/17 39118 39/28# 39/29 39/30 39/H# 3V35 
250/49 250/50 250/5&# 250/57 250/58 251/04. 251/05 39/3& 39/46# 39/47 39/48 39/52_ H/~3 39/54 
251/0& 251/1b# 251/17 251118 251/21# 251/22 251123 40/04_ 40/05 40/00 40/10# 40/11 40/12 40/22-
251/31# 251/32 251/33 252111# 252/12 252/13 25211 &# 40/23 40/24 40/28_ 40/29 40/30 40/40# 40/41 
252117 252118 252121# 252122 252123 252/28# 252/29 40142 40/4&# 40/47 40/48 40/58# 40/59 40/&0 
252/30 252135# 252/3& 252137 252/41* 252/42 252143 41/0U 41/05 41/06 4111 &# 41/17 41/18 41/22# 
253/20# 253/21 253/22 253/26# 253/27 253/28 253/33# 41123 41/24 41/34# 41/35 41/3& 41/40# 41/41 
2531H 253/35 253139_ 253/40 253/41 253/4&# ~53/47 41142 41/49# 41/50 41/51 41/55# 41/56 41/57 
253/48 253/53# 253/54 253/55 254/01# 254/08 254/09 42126# 42127 42/28 42135_ 42/3& 42/37 43/09# 
254/13# 254/14 254/15 254/21# 254/22 254/23 254/30# 43110 43/11 43/17# 43/18 43/19 43/31# 43/32 
254/31 254/32 254/36# 254/37 254/38 254/44# 254/45 43133 43/39# 43140 43/41 43/53_ 43/54 43/55 
254/4& 254/55# 254/56 254/57 255/13# 255/14 255/15 44101'; 44/02 44/03 44/15# 44/16 44/17 44/23# 
255/30# 255/31 255/32 255/38# 255/39 255/40 255/48# 44124 44/25 44/37# 44/38 44/39 44/45# 44/4& 
255/49 255/50 44147 44/59# 44/60 45/01 45/07# 45/08 45/09 

1M 000010 5/23# 15/21# 15/22 15/25 1&/08# 1&/09 16/12 45/21# 45/~2 45/23 45/29# 45/30 45/31 45/43# 
10/17# 1&/18 16/21 1&/25# 1&/2& 16/29 1 &133# 45/44 45/45 45/51# 45/52 45/53 40/05# 4&/0& 

1&/34 10/37 1&/42# 16/43 16/4& 1&/52# 16/53 40/07 46/13# 46/14 4&/15 46/27# 4&./28 46/29 
1&/5& 17/02# 17/03 17/0& 17/12# 17/13 17/1& 4&/35# 46/36 40/37 4&/49# 4&/50 4&/51 4&/57# 
17123# 17/24 17/27 18/09# 18/10 18/13 18/21# 4&/58 4&/59 47/11# 47/12 47/13 47/19# 47/20 
16/22 18/25 18/32# 18/33 18/36 19/09# 19/10 47121 47/33# 47/34 47/35 47/41# 47/42 47/43 
19/13 19/21# 19/22 19/25 19/33" 19/34 19/37 47/55# 47/5& 47/57 48/03# 48/04 48/05 48/17# 
19/46# 19/47 19/50 19/57# 19/58 20/01 20/11# 4~/18 48/19 48/2.5. 48/26 48/27 48/37# 48/38 
20/12 20/15 21/29. 21130 21/33 21/30. 21/37 48/39 48/43# 48/44 48/45 48/54# 48/55 48/5& 
21/40 21143. 21/44 21/47 21/57# 21/58 22/01 4~/oO# 49/01 49/02 50109# 5011 0 50/11 50/17# 
22104# 22105 22/08 22/11# 22/12 22/15 22/25# 50118 50/19 50/31. 50/32 50/33 50/39# 50/40 
22/20 22129 22/32# 22133 2213& 22/39# 22140 50/41 50/53# 50/54 50/55 51101# 51/02 51/03 
22/43 22153# 22/54 22157 22/&0- 23/01 23/04 51/15# 51/1& 51/17 51/23# 51/24 51/25 51137# 
23/07# 23/08 23/11 24/18# 24/19 24/22 24/29# 51/38 51/39 51/45_ 51/46 51/47 51/59- 51/&0 
24/30 24/33 24/40# 24/41 24/44 24/54# 24/55 52/01 52107# 52108 52109 52/21# 52/22 52/23 

24/58 25/0.5. 25/00 25/09 25/1&# 25/17 25/20 ;2129# 52130 52/31 52143. 52144 52/45 52/51# 
25/27# 25/28 25/31 25/38. 25/39 25/42 25/49# 52152 52153 53/05. 53/0& 53/07 53/13# 53/14 

25/50 25/53 2~/&0# 26/01 20/04 2&/11# 26/12 53/15 53/27. 53/26 53/29 53/35# 53/3& 53137 
2&/15 20/22# 2&/23 26/2& 27/23# 27/24 27/27 53/49# 53/50 53/51 53/57# 53/58 53/59 54/11# 
27/35# 27/3& 27/39 28/09. 28/10 28/13 28/18# 54/12 54/13 54/19# 54/20 54/21 54/33. 54/34 
28/19 28/22 28/33# 28/34 28/37 28/46# 28/47 54/35 54/41# 54/42 54/43 54/55# 54/5& 54/57 
20/50 28/56# 28/57 28/&0 29/07# 29/08 29/11 ,5/03# 55/J)4 55/05 55/17# 55/18 55/19 55/25# 
30/08# 30/09 30/12 30/21# 30/22 30/25 30/37_ 55/2& 55/27 55/37# 55/38 55/39 55/43# 55/44 

.0/38 30/41 30/49# 30/50 30/53 31/21# 31/22 55/45 561 ~7# 50/28 5&/29 5&/33# 56/34 5&/35 



0471 PReST 0472 PReST 

50/42# 50/43 50/44 57110# 57/17 57/18 57135# ~a21 n/22 92134# 92135 9213& 92141# 92142 
57130 57/37 57/54# 57155 57/50 58113# 58/1" 92143 92/5~# 92150 92157 93/011< 93/02 93/03 
5~/15 58/32. 58/33 58/34 58/5U 58/52 58/53 94132. 94/33 94/34 94/40# 94/41 94/"2 94/53# 
,9/10# 59/11 59/12 59/29# 59/30 59/31 59/48# 94/54 94/55 95/0U 95/02 95/03 95/14# 95/15 
5~/49 59/50 oU/07# 00/08 00/09 00/20# 00/27 95/10 95/22# 95/23 95/24 95/35# 95/30 95137 
ou/28 00/45# 00/40 60/47 61/04# 01105 61106 95/43# 95/44 95/45 95/5&# 95/57 95/58 9&/04# 
01/23# 61/24 61/25 &1/42# 61/43 61144 6?10U 90/05 96/06 96/11* 9&/18 96/19 9&/25# 96/26 
oau2 62103 &2112# 02113 62114 02130# 02131 90/27 9&138# 9&/39 9&/40 9&/4&# 9&/47 9&/48 
02132 .2/49# 62150 62151 63/08# 63/09 &3/10 90/59# 9&/60 97101 97/07# 97/0~ 97/09 97/20# 
63/27# &3/28 bJ/29 63/4&# 63/47 63/48 04/05# 97/21 97/22 97/28# 97/29 97/30 97141# 97/42 
b4/00 &4/07 &4/24# 64/25 64/26 64/43# 1>4/44 97/43 97/49# 97150 97/51 98/02# 98/03 98/04 
04/45 &5/02# 65/03 65/04 65/21# 65/22 65/23 91>/10. 98/11 9~112 98/23# 98/24 98/25 98/31# 
&5/40# 65/41 &5/42 65/59# &5/&0 &&/01 6&/18# 9~/32 98/3.l 98/44# 98145 98/46 98/52# 9~/53 
obl19 6&/20 &6/31* &6/38 66/39 60/56# 66/57 96/54 99/05# 99/06 99/07 99/13# 99/14 99/15 
ob/58 &7/15# 67/1& 67117 68/24. &8/25 68/2& 99/26# 99/27 99/28 99/34# 99/35 99/36 99/47# 
bb/40# 68/41 68/42 68/51* 68/58 0~/59 &9/14# 99/48 99/.9 99/55# 99/50 99/57 100/07. 100/08 
b9/15 &9/16 69/31# 69/32 09/33 69/49# 09/50 10U/09 100/13# 100/14 100/15 100/25# 100/20 100/27 
b9/51 70/0&# 70/07 70/08 70/23' 70/24 70/25 IOul31O 100/32 100/33 101/09. 101/10 101111 101/15' 
10140# 70/.1 70/42 70/58# 70/59 70/60 71115# 10111b 101/17 101/21* 101/28 101/29 101/33# 101134 
71/10 71/17 71/32# 71/33 71/34 71/49# 71/50 101/35 103118# 103/19 103/20 103/2&# 103/27 103/28 
71151 72101* 72108 72109 72124# 72125 72126 lu3130. 103/37 103/38 103/52# 103/53 103/54 103/60# 
72141# 72142 72/43 72153. 72154 72155 72/59# lU4/Ul 104/02 104/10# 104/11 104/12 104/26. 104/27 
72100 73101 74/09# 74/10 74111 74/17. 74/18 IU4/28 104/34. 104/35 104/36 104/44. 104/45 104/4& 
74119 74129# 74/30 74/31 74/35# 74/36 74/37 104/&0# 105/01 105/02 105/08# 105/09 105/10 105/18# 
74147# 74148 74/49 74/53# 74154 74/55 75/04# lU5/19 105/20 105/34# 105/35 105/36 105/42# 105/43 
75105 75/06 75/10. 75/11 75112 7&/43. 76144 105/44 105/52. 105/53 105/54 106/08# 106/09 106/10 
lb/45 77/10. 77/11 77112 77/18' 77/19 77/20 10bl1&# 10&/17 106/1~ 10&/2&# 10&/27 106/28 106/42. 
H/J1# 77/32 77/33 77144# 77/45 77/46 77157. 10b/43 IU6/44 10&/50. 10&/51 106/52 106/60# 107/01 
77/58 77/59 78/05. 78/06 78/'07 78118. 78/19 107/02 107/16. 107/17 107/18 107/24# 107/25 107/2& 
18120 7~/3l# 78/32 78/33 78/44# 78/45 78/46 107/34. lU7/35 107/36 107/50# 107/51 107/52 107/58. 
78152. 78/53 78/54 79105. 79/06 79/07 79/18. 101159 107/60 108/08# 108/09 108/10 108/24# 108/25 
79119 79/20 79131# 79/32 79133 79/39. 79/40 IU8/2& 108/32. 10bl33 108/34 108/42. 108/43 108/44 
79/41 H/52# 79/53 79154 80/05# 80/06 80/07 10~/58' 108/59 108/60 109/06# 109/07 109/08 109/1&. 
b0/18# 80/19 80120 . 80/26# 80/27 80/28 80139# IU9/17 109/18 109/32# 109/33 109/34 109/40# 109/41 
80140 80/41 80/52# 80/53 80/54 81/05# 8110& 109/42 109/50# 109/51 109/52 110/06# 110/07 110/08 
b 11 07 81113# 81/14 81/15 81/26' 81/27 81/28 110/14# 110/15 110/16 110/24# 110/25 11 0/2& 110/40. 
81139# 81/40 81/41 81/52# 81/53 81/54 81/&0# 110/41 110/42 110/48# 110/49 110/50 110/58# 110/59 
82101 82102 82113' 82114 82115 , 8212&' 82127 110/60 111114# 111/15 111/16 111/22. 111123 111/24 
6U28 82139. 62140 82/41 82/41* 82148 82149 111/32# 111/33 111/34 111148# 111/49 111/50 111/56. 
821&0# 83/01 83/02 83/13# 83/14 83115 83/26# 111/57 111/58 11210&. 112107 112108 113/06. 113/07 
83127 83/28 83/34# 83/35 83/36 83/47# 83/48 1 LS/U~ 113/14# 113115 113/16 113123# 113/24 113125 
83/49 83/60# 84/01 84/02 84/13' 84/14 84/15 113135# 1131.56 113/37 113/46. 113/47 113/48 114/09. 
84121# 84/22 84/23 84/34. 84/35 84/3& 84/47# 114/10 114/11 114117. 114/18 114/19 114/23# 114124 
84/q8 84/49 84/60# 85/01 85/02 85/08. 85/09 114/25 115/10# 115/11 115/12 115/1&# 115/17 115/18 
85110 85/21# 85/22 85/23 85/34. 85/35 85/36 115/27. 115/28 115/29 115/33# 115134 115n5 115/45. 
85147# 85/48 85/49 85/~5' 85/56 85/57 86/08# 115/46 115/47 115/511f 115/52 115/53 11&102# 116/03 
8b/09 8b/l0 86/21# 86/22 86/23 8&/34. 86/35 11&/04 116/08# 11&/09 11&/10 116/20# 116/21 116/22 
~&/36 80142# 86/43 8&/44 86/55# 86/56 86/57 Ilb/2b. 11&127 116/28 11&/37# 116/38 116/39 116/43# 
87108. 87/09 87/10 87/21# 87/22 87/23 87/29# IIb/44 116/q5 11&/55# 116/56 116/57 117/01# 117/02 
87/3U 87/31 87/42. 87/43 87/44 87/55# 87/56 117/03 117/12# 117/13 117/14 117/18# 117/19 117120 
67157 88/08# 88/09 88/10 88/1&# 88/17 88/18 117/30. 117/31 117/32 117/36# 117/37 117/38 117/47. 
b~/29# 88130 88/31 88/42# 88/43 88/44 88/55# 11'1148 117/49 117153# 117/54 117155 118/05. 118106 
88/5& 88/57 89/03. 89/04 89/05 89/16' 89/17 118/07 118111# 118/12 118/13 118/22. 118123 118/24 
69/18 89/29# 89/30 89/31 90/09# 90/10 90/11 118/28. 118/29 118/30 118/40# 118/41 118/42 118/46. 
9U/18. 90/19 90/20 90/29# 90/30 90/31 90/38# 118/47 118/48 118157# 118/58 118/59 119/03# 119/04 
90139 90/40 90/48' 90/49 90/50 90/56# 90/57 119/05 119/15# 119/1& 119/17 119/21* 119/22 119/23 
90158 91/05. 91/06 91/07 91/14# 91/15 9111& 119/32# 119133 119/34 119/38# 119/39 119/40 119/50. 
92108. 92109 92110 92114# 92115 9211& 92120# 119/51 119/52 119/56# 119/57 119/58 120/07. 120/08 

(~ I~ .~ 
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1~0/09 120/13# 120/14 1~0/15 120/25. 120/2& 120/27 1~9/53 1&0/0&# 1&0/08 1&0/14# 1&0/1& 1&0/21# 1&0/23 
120/31# 120/32 120/33 120/42# 120/43 120144 120/48# 101/13# 1&1/15 1&1/21# 1&1/23 1&~/3&# 1&1/38 1&1/44# 
12U/49 120/50 120/&0# 121/01 121/02 121/0&# 121/07 1&1/4& 1&1/58# 1&1/&0 1&2/0&# 1&2/08 1&2/13# 1&2/15 
121/08 121/17# 121/18 121/19 121/23# 121/24 121/25 1&3/18# 1&3/20 1&3/33. 1&3/35 1&3/39# 1&3/41 163/53# 
1~1/3~# 121/36 121/37 121/41# 121/42 121/43 121/52# 163/55 1&4/30# 1&4/32 1&4/4&. 164/48 1&5/02. 1&5/04 
121/53 121/54 121/58. 121/59 121/60 122/10# 122/11 1&5/18. 1&5/20 1&5/34. 1&5/3& 1&5/50# 1&5/52 1&&/0&# 
1~2/12 122/1&. 122/17 122/18 122/27. 122/28 122/29 1&&/U8 1&&/22# 1&&/24 1&&/38. 1&&/40 1&&/54' 1&&/5& 
122133' 122/34 122/35 122/45# 122/4& 122/47 i22/51# 1&7/10# 1&7/12 1&7/2&# 1&7/28 1&7/42# 1&7/44 1&7/58. 
122/52 122/53 12i/02' 123/03 123/04 123/08. 123/09 1&7/&0 1&8/14# 1&8/1& 1&9/11' 1&9/13 1&9/22# 1&9/24 
12~/I0 123/20. 123/21 123/22 123/2&# 1~3/27 123/28 1&~/47' 1&9/49 1&9/55# 1&9/57 170/0&. 170/08 170/14. 
123/37# 123/38 123/39 123/43# 123/44 123/45 123/55. 17u/l& 170/25# 170/27 ~70j33' 170/35 170/44# 170/4& 
123/5& 123/57 124/01# 124/02 124/03 124/12# 124/13 110/52# 170/54 171/09# 171/11 172/12# 172/14 172/18. 
124/14 "124/18# 124119 124/20 125/08# 12~/09 12$/10 172/20 172/57# 172/59 173/03. 173/05 173/U9# 173/11 
125/14. 125/15 125/1& 125/42' 125/43 125/44 125/52# 173/23. 173/25 173/29# 173/31 173/35# 173/37 173/49' 
125/53 125/54 12&/02# 12&l03 12&/04 12&/12# 12&/13 173/51 173i55' 173/57 174/01. 174/03 174/15- .174117 
12&/14 12&/22# 12&/23 12&/24 12&/32# 12&/33 12&/34 '174/21# 174123 174/27# 174/29 174/41' 174/43 174/47. 
12&/42# 12&/43 12&/44 12&/52. 12&/53 12&/54 127/02# 114/49 174/53# 174/55 175/07. 175/~9 175/13# 175/15 
127/03 i27/04 127/12# 127/13 127/14 127/22# 127/23 175/19# 175/21 175/33# 175/35 175/39# 175/41 175/45# 
127/24 127132. 127/33 127/34 128/17. 128/18 128/19 17~/47 175/59# 176/01 17&/05# 17&/07 17&/11' 17&/13 
128/28# 12./29 128/30 128/39# 128/40 128/41 128/50' 177/11# 177/13 177/20# 177/22 178/23. '178/25 178137. 
128/51 128/52 129/01' 129/02 129/03 129/12. 129/13 178/39 178/54# 178/5& 178/&0# 179/02 179/08# 179/10 
129/14 129/23# 129/24 129/25 129/34# 129/3& 129/45. 180/25' 180/27 180/33# 180/35 1~0/45# 180/~7 180/53# 
129/47 129/5&. 129/58 130/07# 130/09 130/18# 130/20 180/55 181/05. 181/07 181/13# 181/15 181/25# 181127 
130/29# 130/31 130/40# 130/42 130/51# 130/53 131/02# 181/33. 181/35 182/13# 182/15 182/22# 182/24 182/28# 
131/04 131/13# 13t/15 132/10. 132/12 132/17# 132/19 182/30 182/4&. 182/48 182/57# 182/59 183/6&. 183/08 
132/24# 132/2& ]32/31' 132/33 133/08. 133/10 133/14. 183/14# 183/1& 183/28# 183/30 183/3&# 183/38 184/17# 
133/1& 1~3/23' 133/25 133/37' 133/39 133/43# 133/45 184/19 184/27# 184/29 184/34# 184/3& 184/41' 184/43 
133/52. 133/54 li4/0&# 134/08 134/12' 134/14 134/21# 184/48. 184/50 184/57# 184/59 185/05# 185/07 185/12' 
134/23 134/35# 134/37 134/41. 134/43 134/50# 134/52 185/14 185/20# 185/22 185/28' 185/30 18b/17# 18&/19 
135/04# 135/0b "135/10# 135112 135/1'. 135/21 135/33' Ib&/22# 18&/24 18&/30# 18&/32 18&/38# 18&/40 18&/45# 
135/35 135/39#' 135/41 135/48#"135/50 13&/02# 13&/04 1b&/47 18&/52. 18b/54 18&1&0. 187102 187/07# 187/09 
13&/08# 13&/10 13&/17. 13&/19 13&/31# 13&/33 13&/37# 187/14. 187/1& 188/17# 188/19 188/22. 188/24 188/37# 
13bl39 13&/4&# 13&~48 13&/&0' 137/02 i37/0&# 137/08 188/39 188/4&# 188/48 188/54. 188/5& 189/09# 189/11 
137/15* 137/17 137/29# 137/31 137/35# 137/37 137/44. 1~1/08# 191/10 191/25# 191/27 191/43# 191/45 191/54. 
137/4& 137/58# 137/&0 138/04# 138/0& 138/13 •. 138/15 1~1/5& 192/0&# 192/08 193/11# 193/13 193/22' 193/24 
13b/27# 138/29 138/33# 138/35 138/42# 138/44 138/5&# 1~~/38' 193/40 193/52# 193/54 194/0&# 194/08 194/20# 
138/58 139/02. 139/04 139/11# 139/13 139/25# 139/27 194/22 194/34# 194/3& 194/48# 194/50 195/0,# 195/04 
139/31# 139/33 139/40# 139/42 139/54# 139/5& 139/&0' 195/1&# 195/18 195/30# 195/32 195/44# 195/4& 195/58# 
14U/02 140/09# 140/11 140/23# 140/25 140/29# 140/~1 195/bO 19&/12# 19&/14 197/17# 197/19 197/3&' 19"]8 
14U/38# 140/40 (41/20. 141/22 141/27# 141/29 141/3&' 197/55# 197/57 198/14. 198/1& 198/33. 198/35 198/52' 
141/38 141/43# 141/45 141/52# 141/54 141/59# 142/01 198/54 199/11# 199/13 199/30# 199i32 199/49# 199/51 
142/08# 142/10 142/15' 142/17 143/10# 143/12 143/21# 200/08. 200/10 200/27. 200/29 200/4&. 200/48 201/17# 
143/23 143/3b# 143/38 i43/4U i43/48 144/12' 144/14 201/19 201/30# 201/32 201/42# 201/44 201/55# 201/57 
144/25# 144/27 144/37' 144/39 144/48. 144/50 144/54# 202/1&# 202/18 202/33. 202/35 202/49# 202/51 205/18# 
144/5& 144/&0# 145/02 145/12# 145/14 145/18# "145/20 2U5/20 205/30# 205/32 205/42# 205/44 205/54# 205/5& 
14~/24. 145/2& 14&/10# 14&/12 14&/18. 14'&/20 14&/24. 20&/0&# 20&/08 20&/19# 20&/21 207/11# 2U7I13 207/24# 
14&/2& 14&/37# 14&/39 14&/44# 14&/4& 14&/50# 14&/52 207/2& 2U7/38. 207/40 207/55' 207/57 209/18# 209/20 
141102' 14/104 147108. 147/10 147/15# 1117117 147122# 209/3U. 209/32 209/42. 209/44 209/55# 209/57 210/08. 
14)/24 148/10# 148/12 148/1&# 148/18 148/23# 148/25 210/10 211/12# 211/14 211/25# 211/27 211/39# 211/41 
148'/3&# 148/38 1.48/42. 148144 148/55# 148/57 149/01# 211153# 211/55 21a108# 212110 213/13# 213/15 213/28# 
149/03 150/12# 150/14 150/20# 150/22 150/33. '150/35 213130 213/43# 213/45 213/57# 213/59 214/13. 214/15 
150/41# 150/43 150/58# 150/&0 152/12# 152/14 152/2&# 215/11# 215/13 215/27# 215/29 215/43' 215/45 215/59# 
152/28 152/38# 152/40 152/5&' 152/58 153/11# 153/13 21bl01 218/18# 218/20 218/30# 218/32 218/42# 218/44 
154/14# 154/1& 154/32# 154/34 154/3.9# 154/41 155/1b# 218/54# 218/5& 219/0&# 219/08 219/18# 219/20 220/10# 
155/18 155/24' 155/2& 155/44. 155/4& 155/52# 155/54 22U/12 220/22# 220/24 220/34# 220/3& 220/4&# 220/48 
15&/17' 15&/19 15&/58# 15&1&0 158/14# 158/1& 158/19# 220/bO# 221/02 221/13# 221/15 222/11# 222/13 222/23# 
158/21 158/25# 158/27 158/30# 158/32 158/37# 158/39 222/25 222/35. 222/37 222/47# 222/49 222/59# 223/01 
158/5&# 158/58 159/17. 159/19 159/43. 159/45 159/51# 223/15* 223/17 224/13# 224/15 224/29. 224/31 224/43# 
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224/45 224/58# 224/60 225/15' 225/17 227/21* 227123 2H/4H 28/5U 28/57 28/58 29/01* 29/08 29/09 227/33# 227n5 227/49. 227151 22H/06# 228/08 228/24. 3u/08. 30/09 30/10 ·30/2U 30122 30/23 30/37# 22H/26 229/14. 229/16 229/31# 229/33 229/49. 229/51 jO/38 30139 30/49. 30/50 30/51 31/21' 31/22 2.!U/05# 230/07 230122# 230/24 231/16# 231/18 231/33# 31123 31/34# 31/35 31/36 31/41* 31/42 31/43 231/35 231/51# 231/53 232107# 232109 232/18# 232120 31/54# 31/55 31/56 321i1U 32102 3U03 32114# 2.!U3U 23UB 23C150# 232152 234/13# 234/15 234121# 3V15 3UI6 32/2U 32122 32123 3U34# 32135 234/23 234/29# 234131 234/36# 234/38 234/4U 234/50 32136 3214U 32/42 32143 32154. 32160. 31/12' 234/55# 234/57 235/26# 235/28 235/32. 235/34 235/38# B/18# 13/30. 13/36# 13/48# 33/54. 34/0U 34/12# 2.!5140 235/52# 235/54 235/58# 235/6U 236/04# 236/06 34124' 34/30' 34/42. 34/48# 34/60. 35/06. 35/18# 
2.!b/18' 236120 236124# 23b/26 23&130# 2:16/32 23&/44. 35124. 35/3&# 35/42. 35/54# 35/&0# 36/09# 36/15. 23b14& 23&/50. 23&/52 236/5&# 236/58 23711 0# 237112 37/10# 3i122# 37128. 37/40# 37/46# 37/58# 38/0U 237/1&# 237/18 23}/22# 237/24 237/3&# 237/38 237/42# 3811&. 38/22# 38/34. 38/40# 38/52. 38/58. 39/10# 2H/44 237148. 237/50 238/02# 238/04 238/08# 238/10 3911 b# H128# 39/34. 39/46# 39/52# 40/04# 40/10. 238/14# 238/16 238/28# 238/30 2381S4# 238/36 238/40. 40122' 40/28# 40/40# 40/4U 40/58# 41/04# 41116# 2.!8/42 239/10# 239/12 23911&# 239/18 239/30# 239/32 411~2' 41134# 41/40# 41/49# 41/55# 4212&# 42135# 239/37. 239/39 239/44# 23914& 239/54# 239/56 240/08# 43109# 43/17# 43/31# 43/39# 43/53# 44/01# 44/15. 24011 0 240/14# 240/1 & 240/24. 240/26 240/32# 240/34" 44123# 44/37# 44/45# 44/59# 45/07# 45/21# 45/29. 241/09# 241/11 241/19# 241/21 241128# 241/30 241/31* 45143# 45/51# 46/05# 4&/13# 4&/27# 46/35# 4&/49. 241/39 241/46# 241/48 241/56# 241/58 242118# 24U20 4b/57# 47/11# 47/19# 47133. 47141# 47/55# 48/03# 24U30# 242132 242142# 242/44 242154# 24215& 24310U 48/17# 48/25# 48/37# 48/43# 48/54# 48/60# 50109# 243/08 243/18# 243120 244/09# 244/11 244/20# 244122 50/11* 50/31# 50/39# 50/53. 51/01* 51115# 51/23# 244/29# 244/31 244/35# 244/37 244/45# 244/47 244/51# 51137# 51/45# 51/59# 52107# 52121# 52129# 52143# 2U/53 245/0U 245/03 245/11* 245/13 245/22# 245/24 5215U 53/05# 53/13. 53/27# 53/35# 53/49# 53/57# 24&109# 246/11 247/11* 247/19 247/2U 247/28 247/36. 54111* 54/19# 54/33# 54/41# 54/55# 55/03# 55/17# 247/38 247145# 247147 248/04# 248/0& 248/09# 248/11 ~5125# 55137# 55/43# 5&/21* 56/33# 5&/42# 57116# 246/19# 248/21 249/20# 249122 249/25. 249/27 249/31# 57135' 57/54# 58/13. 58/32* 58/5U 5911 O. 59/29# 249/33 i!49/49# 249/51 250/10# 250/12 250/16# 250/18 5'1148* 60/07# 6012&# &0/45* &1104# 61/23* 61/42# 
250/2U 250ta8 250/32# 250/34 250/43# 250/45 250/48# bc/01# &2112# &2130. &2149. &3/08# 63/27# &3/4&# 
250/50 250/5&# 250/58 251/0~# 251/0& 251/1&# 251/18 64105. 64/24# 64/43# 65/02# &5/21# 65/40# 65/59# 
251/21# 251ta3 251/31# 251133 252111# 252113 252116# 66/18. 6&/37# &&/5&# &7115# &8/24# 68/40# &8/57# 
252116 252121# 252123 252128# 252130 252135# 252137 69/14# 69/31# 69/49* 70106# 70/23# 70/40# 70/58# 252141# 252143 253/20# 253/22 253/26. 253/28 253/33# 71/15# 71/32# 71149. 72107# 72124# 72141# 72153# 
253/35 253139# 253/41 ·253/4&# 253148 253/53# 253/55 72159# 74/0U 74/17# 74/29# 74/35# 74147# 74/53# 
~~4/07# 254/09 254/13# 254/15 254/21# 254/23 254/30# 75104# 75110# 76/43# 77110# 77118# 77131# 77/44. 
254/32 25413&* 254/38 254/44# 254/46 254/55# 254/57 77/57# 76/05# 78/18# 78/31# 78/44# 78/52# 19105# 
255/13# 255/15 255/30# 255/32 255/38# 255/40 255/48# "1'1/18# 79131# 19139# 79/52# 80105. 80/U. 80/26# 
255/50 80139# 80/52# 81/05. 81/13# 81/26# 81/39. 81/52# ?N 000002 ~n4# 15/21# 15/22 15/24 1&108. 1&109 16111 81/60. 82113# 8212&# 82139# 82147# 82160# 83/13* 16/1U 1&118 16/20 1&/25# 1&/2& 1&/28 16/33. 83/2&* 83134# 83/47# 83/60# 84/13. 84/21# 84/34# 

16/34 16/3& 16/42. 16/43 1&/45 16/52. 1&/53 84/41* 84/60# 85/08# 85/2U 85/34# 85/47# 85/55# 
16/55 17102# 17/03 17/05 17/12. 17/13 17/14 86/08* 8&/21# 8&/34# 8&/42# 8&/55. 87108# 87121# 
17 ta3# 17/24 17/25 18/09# 18/10 18111 18121# 87129# 87/42. 87/55# 88/08* 88/1&. 88/29# 88/42. 
lS/22 18/23 18/32# 18/33 18/34 19/09. 19/10 811/55. 89/03# 89/1&# 89/29# 90109. 90/18# 90/29# 
19/11 19121# 19/22 19123 19/33# 19/34 19/35 9U/38# 90/48# 90/5&* 91/05# 91/1U 92108# 92/1U 
19/4&* 19/47 19/48 19/57. 19/58 19/59 20/11# 92120# 92134* 92141# 92155# 93/01# 94/32# 94/40. 
20/12 20/13 21/29# 21/30 21/31 21/36# 21/37 '14/53* 95/01* 95/14# 95/22# 95/35# 95/43# 95/56# 
~1/38 21/43# 21/44 21/45 21/57# 21/58 2,1159 '16/04# 96/17# 9&/25# 9&/38# 9&/4&# 9&/59# 97/07# 
2C104# 22105 2210& 22111# 22112 22113 22125# '11120. 97/28* 97/41* 97/49. 98/02# 98/10# 98/23' 
2V26 22127 22132. 22133 22134 22139# 22140 911/31# 98/44# 98/52* 99/05. 99/13# 9912&* 99/34# 
2C141 22153# 22154 22155 221&0* 23/01 23/02 99/47. 99/55# 100107* 100/13# 100/25# 100131# 101/09# 
23107# 23/08 23/09 24/18# 24/19 24/20 24/29* 101/15# 101/27# 101/33. 103/18. 103/26# 103/3&# 103/52# 
24130 24/31 24/40# 24/41 24/42 24/54# 24/55 103/60# 104/10# 104/2&# 104/34# 104/44. 104/60# 105/08# 
~4/5b 25105. 25/06 25/07 25/16# 25/17 25/18 10~/18# 105/34# 105/42# 105/52. 106/08# 10&/1&# 10&/2&# 
25127# 25/28 25/29 25/38# 25/39 25/40 25/49# 106/42. 10&/50# 10&/60# 107/1&# 107/24. 107/34# 107/50# 
25150 25/51 25/&0# 2&101 2b/02 26/11# 2&/12 lU7/58# 108/08# 108/24. 108/32# 108/42. 108/58# 109/06# 
26113 20/22# 26/23 26/24 27/23# 27124 27/25 109/1&# 109/32# 109/40# 109/50# 110/0b# 110/14# 110/24# 
21135. 27136 27/37 28/09. 28110 28/11 28/18# 110/40* 110/48# 110/58# 111/14* 111/22# 111/32# 111/48# 
~1I/19 28120 28/33* 28/34 28/35 28/4U 28/47 111/56# 112/06# 113/0&# 113/14# 113/23# 113/35* 113/4&* 

,3 iJ J i , i 
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114/09# 114/17# 114/23# 115/10# 115/1b# 115/c7# 115/33# 2<0/34# 220/4b# 2201bO# 221/13# 222/11# 222/23# 222/35# 
115/45# 115/51# 11b102# I1b108# l1b120# llbl2b# 11b137# 222/41. 222/59# 223/15# 224/13# 224/29# 224/43# 224/58. 
l1b/43# llb/55# 117/01# 117/12# 117/18. 117130# 11713b# 22~/15# 227/21# 227/33. 227/49. 228/0b# 22~/24# 229/14# 
117/47# 117/53# 118/05# 118/11# 118/22# 118/28# 118/40# 229/31# 229/49# 230/05# 230/22# 231/1b# 231/33' 231/51# 
118/4b# 118/57. 119/03# 119/15. 119/21. 119/32# 119/3d. 2~c/07# 232/18# 232/31# 232/50# 234/130 234/21# 234/29# 
119/50# 119/5b# 120/07# 120/13# 120/25# 120131# 120/420 234/3b# 234/48# 23"/55# 235/2b# 235/32# 235/380 235/52. 
120/48# 120/bO# 121/0b# 121/17# 121/23. 1<1/35# 121/41# <~5/580 <30/04# 23bliSo 23b/24# 230/300 23b144# 23b150. 
121/52# 121/58. 122/100 122/1b# 122/27. 122/33# 122/45# 23b/50# 237/10# 237/1b# 237/22# 237/3b# 237/42# 237/48# 
12c/51# 123/02# 123108# 123/20# 123/2b# 123/37# 123/43# 238/02# 238/08# 238/140 238/28# 238/340 238/40# 239/10# 
1<3/55# 124/01. 124/12# 124/18# 125/08# 125/140 125/42. 2j9/1b# 239/~0# 239/37# 239/44# 239/540 240/08# 240/14# 
12,/52# 12b102# 120/12# 12b/22# 12bl320 12b/42# 12b152# 24U/24# 240/32# 241/09# 241/19. 241/28# 241/37# 241/4b# 
127/02# 127/12# 127/22# 127/32# 12~/17# 128/28# 128/39# 241/50# 242/18# 242/30# 242/42. 242/54# 243/0b# 243/18# 
128/50# 129/01. 129/12# 129/230 12~/34# 129/45# 129/50# 244/09. <44/20# 244/29# 244/35# 244/45# 244/51# 245/01# 
130/07# 130/1d# 130/29. 130/40# 130/51# 131/020 131/13. 245/11# 245/22# 24b109# 247/17# 247/2b# 247130# 247/45# 
132/10# 132/17. 132/24# 132/31# 133/08# 133/14# 133/23# 2"8/04# 248/09. 248/19. 249/200 249/25# 249/31# 249/49# 
1331$7# 133/43# 133/52# 134/0b# 134/12# 13"/21# 134/35# 2,U/I0# 25U/lb# 250/2&# 250/32# 250/43# 250/46# 250/5&. 
134/41# 134/50# 135(04# 135/10# 135/19. 135/33# 135/39# 251/04# 251/100 251/21# 251/310 252/11# 252/1&0 252/21' 
135/480 13b102# 130/08# 13&/17# 13&/31# 13&/37. 130/4b# 25</28# 25~/35. 252/41# 253/20# 253/20# 253/33# 253/390 
l$b/oU# 137/0&# 1$7/15# 137/29# 137/35# 1$7/44# 137/58' 253/"&# 253/53# 254/07# 254/13# 254/21# 254/30# 254/3&# 
138/U40 138/13# 138/27# 138/33# 138/42# 138/50' 139/02. 2,"/44# 254/550 255/13# 255/30# 255/38# 255/48# 
Ij9/11' 139/25# 139/31# 139/40# 139/54# 139/&0. 140/09# ?P 000001 5/25' 15/21# 1&/08# 1&/IU 1&/25# 1&/33# 1b142# 

140/23# 140/29. 140/38# 141/20# 141/27# 141/3b# 141/43# lb/52# 17/02. 17/12# 17/23# 18/09# 18/21# 16/32# 

141/52# 141/59. 142/08# 142/15# 143/10# 143/21# 143/3&' 1~/u9' 19/210 19/33# 19/40# 19/570 20/11# 21/29# 

143/40# 14"/1~# 144/25# 144/37# 144/48# 144/54. 144/00# 2113&# 21/43# 21/570 22/04# 22/11# 22/25# 22132# 

145/12# 145/18# 145/24# 14b110# 140/18# 14&/24. 14b137# <2/39# 22153# 22/&0# 23/07# 24/18# 24/29# 24/40# 

14b144# 14b/SO# 147/02# 147/08# 147/15# 147/220 148/10. 24154. 25/05. 25/10# 25/2a 25/38# 25/49# 25/bO# 

14~/lo# 148/23# 148/36# 148/420 148/55# 149/01# 150/12# <blll# 20/22# 27/230 27135# 28/09# 28/18# 28/33# 

150/20# 150133# 150/41# 150/58# 152/12# 152/2&' 152/38# 2~/4b# 2815&# 29/07' 30/08# 30/2U 30/37' 30/49# 

152/50# 153/11' 15"/14# 154/32# 154/390 155/10# 155/24# 31/2U 31/34# 31/41' 31/54# 32101# 32/14# 32121# 

155/44# 155/52# 15&/17# 150/58# 158/14# 158/19# 158/25# 32134# 32/41# 32154# 32/00# 33112# 33/180 33/30# 

1~8/30# 158/370 158/5b# 159/17# 159/430 159/51# 1bO/Oo# 3313&# 33/48# 33154# 34/0&# 34/12# 34/24. 34/30# 

1b0/14# 1&0/21# 1&1/13# 1&1/21# Ib1/30# 1&1/440 1&1/58# j"/42# 34/48# H/oO# 35/0&# 35/18# 35/24# 35/3b# 

1bC/Ob# 102/13# 103/18#. Ib3/33# 1&3/39. 103/53# lb4/30# 3~/42# '35/54# 351&0# 3&/09# 3&/15# 37/10# 37/22# 

104/40# 1&5/02# 1&5/18# 105/34# 1&5/50# l&bIO&# 1b6/22# 37128# 37/400 3714&# 37/58# 38/04# 38/1&# 38/22# 

1bb138# 106/54# 1&7/10# 1&7/2&# Ib7/42# Ib7/580 108/14# $8/j"# 36/40# 38/52# 38/56# 39110# 39/ro# 39128# 

109/11# 1&9/22# 1&9/47# 1&9/55# 170/00# 170/14# 170/25' 39/30# 39/4&# 39152# 40/04# 40/10# 40/220 40/28# 

170/33# 170/44# 170/52# 171/09# 172/12# 172/18. 172/57# 40140# 40/40# 40/58' 41/04# 41/1bO 41/22# 41/34# 

173/03# 173/09# 173/23# 173/29# 173/35# 173/49# 173/55' 41140# 41/49# 41/55# 4212b# 421350 43/09# 43/17# 

17"/01# 174/15# 174/21# 174/27# 174/41# 17"/47# 174/53# 43/3IR 43/39# 43/53' 44/01# 44/15# 44/23# 44/37# 

175/07# 175/13# 175/19# 175/33# 175/39# 175/45# 175/59# 4"145# 44/59# 45/07# 45/21# 45/29# 45/43# 45/51# 

17b/05# 11&/11# 177/11# 177/20# 178/23# 178/37# 178/54. 4&105# 4&/13# 40/27# 40/35. 4&/49# 4b/57' 47111# 

li8/bO# 179/08# 180/25# 180/330 180/45# 180/53# 181/05# 471190 47/33# 47/41# 47/55# 48/03# 48/17# 48/25. 

181/13# 18[/25# 181/33# 182/13# 182/22# 182/28# 182/4b' 48137# 48/43# 48/54# 48/&0# 50/09# 50/11# 50/31# 

18</51# 183/00# 183/14# 1~3/28# 183/30# 184/17# 184/27# ;U/390 5u/53# 51101# 51/15# 51/23# 51/37# 51/45. 

184/34# 184/41# 184/4~# 184/57# 185/05# 185/12# 185/20# 511590 52/07# 52/21# 52/290 52/43# 52151# 53/05# 

185/28# 18b/l1# 180/22# 18b130# 186/36# 180/450 18&/52# 53113# 53/2U 53/35# 53/49# 53/57# 54/11# 54/19# 

18b/oO# 187/01# 187/14# 188/11# 188/22# 188/370 188/40# 54133# 54/"1# 54/55# 55/030 55/17# 55/25# 55/37. 

188/54. 189/09# 191/08# 191/25# 191/43. 191/540 192/0&# 55143# Sl>/2U 5&/33# 5&/42# 5711 &0 57/35# 511540 

19~/11# 193/22# 193/38# 193/52# 194/0&# 194/20# 194/34# 58113# 58/32# 56/51# 59/10# 59/29# 59/48# b0/07# 

194/48# 195/02# 195/1&# 195/30# 195/44# 195/58# 190/12# b0/21># &0/45# bl/04# 61/23' &1/420 b2l01# &2/12# 

197/170 197/3&# 197/55# 198/14# 198/33# 198/520 199/11# bcU 30# b2/49# b3/08. &3/27# &3/4&# b4/05# b4/24# 

199/30. 199/49# 200/08# 200/27# 200/4b# 201/17# 201/300 04143# &5/02# 05/2IR &5/40# 05/59# 00/18. ob137# 

201/42# 201/55. 202/10# 202/33# 202/49# 205/18# 205/300 bb/5b# 07/15# &8/24' &8/40# &8/57# 09/14# 69/31# 

2U5/42# 205/54# 20bI0&. 20&/19# 207/11# 207/24# 207/36# 09149# 70/00' 70/23# 70/400 70/58# 71115# 71/32. 

207/55# 209/18# 209/300 209/42# 209/55. 210/08# 211/120 71149# 72107. 72/24# 72/41# 72/53# 72/59# 74/09# 

211/25# 211/39# 211/53# 212/080 213/130 213/28# 213/43# 7"117# 74/29# 14135# 74/47# 14153# 75/040 75/10# 

213/57# 214/13# 215/11# 215/27# 215/43# 215/59#,218/18# 7b143# 77/10. 77/180 77131# 77/44# 77157# 78/05# 

218/30# 218/q2# 218/540 219/00# 219/18# 220/10# 220/22# H/18# 78/31* 78/44# 78/52# 79/050 79/18# 79/31# 



0479 PRCST 
04SU PRCST 

79/39# 19/52# 80/05# SOIl8# SO/2b# 80/39# 80/52. 
Ib9/47# 169/55# 170/06. 170/14. 170/25# 170/330 170/44# 81105# 81113# 81/26# 81/39. 81/52. 81/bO. 821130 
110/52# 171/09. 172/1~. 172/18. 172/57# 173/05. 173/09 • • 2120. 82139# 82147 # 82/60# 83/13. 83/2b# 83/34# 
175/23# 173/29# 173/35# 173/49# 173/55. 174/010 174/150 83147# 831bO. 84/13# 84/21# A4/3U 84/47# 84/bO# 
114/21# 174/27# 174/41. 174/47# 174/53# 175/07# 175/13 • • 51080 85/210 85/34. 85/47# 85/55# 8bl080 8b/21# 
175/19# 175/33. 175/39# 175/45. 175/59# 17bl050 176/11# 8b13U 8b/42# 86/55. 87/08. 87/21# 87/29. 87/42. 
177/11# 177/200 178/23# 178/37. 178/54. 178/bO. 179/08. 87155. 88/08# 88116. 88/29" 88/42. 88/55. 89/03# 
10U/25# 180/35# 180/45. 180/53# 181/05# 181/13# 181/25# .9/1b# 89/29" 90/09# 90/18. 90/29. 90/38# 90/48# 
181/33" 182/13# 182/22# 182/28. 182/4b# 182/57. 183/0b# 90/5b. 91/05# 91/14# 92/08. 92114. 92120# 92/34. 
183/14# 183/28. 183/3b. 184/17# 184/27# 184/34# 184/41# 92/41# 92/55. 93/0\# 94/32# 94/40. 94/53. 95/01# 
184/48. 184/57# 185/05# 185/12# 185/20# 185/28# 186/17# 95114. 95/22. 95/35. 95/43. 95/56. 9b104. 90/17# 
180/22# 18b130# 18b138# 18b/45. 18b/52. 18blbO# 187/07. 96125# 96/38# 9b/4b# 9b/59. 97/0H 97/20# 97/28# 
107/14. 188/17# 188/22. 188/37# 188/4b. 188/54# 189/09# 97141# 97/49# 98/02# 98/10# 98/23# 98/31# 98/44# 
191/08# 191/25# 191/43# 191/54# 192/0b# 193/11# 193/22. 98152# 99/05. 99/13# 99/2b# 99/34# 99/47# 99/55# 
193138# 193/52# 194/0b# 194/20# 194/34# 194/48# 195/02# IOU/07. 100/13# 100/25. 100/31. 101/09. 101/15# 101/27# 
195/1b# 195/30# 195/44. 195/58# \9bI12. 197/17# 197/3b. lu1/33# 103/18# 103/2b# 103/3b# 103/52# 1031bO# 104/10# 
197/55. 198/14# 198/33# 198/52# 199/11# 199/30# 199/49# 104/26# 104/34# 104/44# 104/60# 105/08# 105/18# 105/34# 
2U0/08# cU0/27# 200/46# 201/17# 201/30# 201/42# 201/55# 105/42# 105/52# IOb108# 106/16# IOb/2b# 106/42# 10b/50# 
20c/16# 202/33# 202/Q9# 205/18# 205/30# 205/42# 205/54# IUblbO# 107/1b# 107/2Q# 107/34# 107/50# 107/58# 108/08. 
20b/06# 20b/19# 207/11# 207/2Q# 207/38# 207/55# 209/18# 1~~/2Q# 108/32# 108/Q2~ 108/58. 109/06# 109/16# 109/32' 
209/30. 209/Q2# 209/55# 210/08# 211/12# 211/25# 211/39# IU~/QO# 109/50# 110/0b# 110/14# 110/24# 110/40# 110/48# 
211/53# 212/08# 213/13# 213/28# 213/43# 213/57# 214/13# 110/58# 111/14# 111/22# 111132# 111/48# 111/56# 112/0b# 
215/11# 215/27# 215/Q3# 215/59# 218/18# 218/30# 2l8/42# 113/0b# 113/14# 113/23# 113135. 113/4b# 114/09# 114/17# 
210/54# 219/0b# 219/18# 220/10# 220/22# 220/34# 220/46# 114/23# 115/10# 115/1b# 115/27# 115/33# 115/45# 115/51# 
220/bO# 221/13# 222/11# 222/23# 222/35# 222/47# 222/59# llbl02# 11&/08# 116/20# 116/26# 116/37# 116/43# 116/55# 
223/15# 224/13# 224/29# 224/43# 224/58# 225/15# 227/21# 117/01# 117/12# 117/18# 117/30# 117/36# 117/47# 117/53# 
227/33# 227/49# 228/06# 228/24# 229/14# 229131# 229/49# 118/05. 118/11# 118/22# 118/28# 118/40# 118/46# 118/57# 
230/05. 230/22# 231/16# 231/33# 231/51# 232/07# c32/18# 119/03# 119/15# 119/21# 119/32# 119/38# 119/50# 119/56# 
232/31# 232/50# 234/13# 234/21# 234/29# 234/36# 23Q/48# 120/07# 120/13. 120/25# 120/31# 120/42# 120/48# 120/60. 
234/55# 235/26# 235/32. 235/38# 235/52# 235/58# 23b104# 121/06# 121/17# 121/23# 121/35# 121/41# 121/52# i21/58# 
230/18# 236/24# 236/30# 236/Q4# 236/50# 236/56# 237/10# 122/10# 122/1&# 122/27# 122/33# 122/45# 122/51# 123/02# 
237/16# 237/22# 237/36# 237/42# 237/48# 238/02# 238/08# 123/08# 123/20# 123/2b. 123/37# 123/43# 123/55# 124/01# 
23b/1Q# 238/28# 238/34# 238/40# 239/10# 239/16# 239/30# 124/12# 124/18# 125/08~ 125/14# 125/42# 125/52# 126/02# 
239/37# 239/44# 239/54# 240/08# 240/14# 240/24# 240132# 12b/12' 126/22# 126/32# 126/42# 126/52# 127/02# 127/12. 
241-/09# 2Q1/19# 241/28# 241/37# 241/46# 241/56. 242/18# 127/22# 127/32# 128/17. 128/28# 128/39# 128/50# 129/01. 
242/30. 242/42# 242/54# 243/06# 243118# 244/09. 244/20# 129/12. 129/23# 129/34# 129/45# 129/56' 130/07# 130/18# 
244/29# 24Q135# 244/45# 244/51# 245/01# 245/11# 245/22# 130/29# 130/40# 130/51# 131/02# 131/13# 132/10. 132/17. 
24&/09# 247/17# 2Q7/26# 241136# 247/45. 248/04# 248/09# 132/24' 132/31# 133/08# 133/14# 133/23# 133/37# 133/43# 
248/19. 2Q9/20# 249/25# 249/31# 249/49# 250/10# 250/16# 133/52# 134/06# 134/12# 134/21# 134/35# 134/41# 134/50# 
250/26. 250132# 250/43# 250/48. 250/56. 251/04# 251/16# 135/04# 135/10# 135/19# 135/33# 135/39. 135/48# 136/02# 
251/21# 251/31# 252/11# 252/1b# 252/21# 252/28# 252/35. 130/08# 136/17# 136/31# 136/37# 136/46# 136/60# 137/06# 
2~2/41# 253/20# 253/26# 253/33# 253/39. 2531Q6# 253/53# 137/15. 137/29# 137/35# 137/44# 137/58# 138/04. 138/13# 
254/07# 254/13# 254/21# 254/30# 254/36# 254/44# 254/55# 138/27# 138/33# 138/42# 138/56# 139/02# 139/11# 139/25# 
2~5/13# 255/30' 255/38# 255/48# 139/31# 139/40# 139/54# 139/60. 140/09. 140/23# 140/29. 

1V 000002 259/03. 259/07 259/11# 259/15 259/19# 259/23 259/26. 140/38# 141/20# 141/27# 141/36# 141/43# 141/52' 141/59. 
259/30 259/33# 259/37 259/4\# 259/45 259/49# 259/53 142/08. 142/15# 143/10# 143/21# 143/36# 113/46# 144/12# 
259/56' 259/60 2&0/03# 260/07 260/10# 260/14 260/17. 144/25# 144/37# 14Q/48# 144/54# 144/60# 145/12# 145/18# 
260/21 260/24# 2&0/28 261/01# 261/05 261/08# 261/12 lQ~/24# 146/10# 146/18# 146/24. 146/37# 14&/44# 146/50# 
2b1/15# 261/19 261/22# 261/26 261/30# 261/34 2&1137# 147/02# 147/U8# 147/15# 147/22# IQ8/10# l48/16# lld/23# 
261/41 261/45# 261/49 261/52# 261/56 261/59# 262/03 148/36# 148/42# 148/55# 149/01# 150/12# 150/20# 150/33# 
2bU06# 262110 262113# 262117 262120# 262124 262127# 15U/41. 150/58. 152/12# 152/26# 152/38# 152/56# 153/11# 
26C131 263/01# 263/05 263/08. 263/12 263/15. 263/19 154/14# 151/32# lSQ'39# 155/16# 155/24# }55/44# IS5/52# 
2&3/22# 263/26 263/29# 263/33 263/3b# 263/40 263/43. 1~&/17# 156/58# 158/14# 158/19# 158/25# 158/30# 158/37# 
2b3147 263/50# 263/54 263157# 264/01 264/04# 264/08 158/56# 159/17# 159/43. 159/51# 160/06# 1&0/14# 160/21# 
2b4/1l# 2&4/15 264/18# 264/22 264/25# 264/29 2&5/01# 1&1/13# 161/21# 1&1/3&# 161/44# 161/58# 162/06# 162/13# 
265/05 265/08# 2&5/12 265/15# 265/19 265/22# 265/26 1&3/18. 163133. 163/39# 163/53. Ib4/30# 164/4b# 1&5/02# 
2b5/2~# 265/33 2b5/36# 265/40 265/44# 265/48 2b5/5l# lb5/18# 165/34# 165/50# 166/06# 166/22# 16b/38# 166/54# 
2&5/55 2&5/58# 2&6/02 266/05. 2&6/09 2&6112# 266/16 lb7/1U# 167/26# 167/42# 167/58# 168/14# 169/11# 169/22# 
2&6/19# 266/23 26b/26# 266/30 267/01# 267/05 2&7/09# 

,J ,3 I~ 



) 'J ~) 

04bl P~CST 048~ PRCST 

2b7/13 267/16# 267/20 267/24# 267/28 2&7/32# 2&7/36 2bb/ll 268/14# 288/15 288/17 289/01# 289/02 289/04 
261139# 267/43 267/4&# 267/50 2&7/53# 2&7/57 267/&0# 289/08# 289/09 289/11 289/15# 2~q/16 289/18 289/22# 
2b6/04 268/07# 268/11 ~68/14# 268/18 268/21# 268/25 2b~/23 289/25 289/29# 289/30 289/32 289/36# 289/37 
269/01# 2&9/05 269/08# 2&9/09 269/11 2&9/1~# 2&9/15 ~b9/39 289/43# 289/44 289/46 289/50# 289/51 289/53 
269/17 269/20# 2&9/21 2&9/23 2&9/2&# 2&9/27 2&9/29 2b9/57# 289/58 289/60 290/04# 290/05 290/07 290/11# 
2b9/32# 2&9/33 269/35 2&9/38# 269/39 269/41 269/44# 2~U/12 290/14 291/01# 291/02 291/04 291/08# 291/09 
269/45 2&9/47 2&9/50# 2&9/51 2&9/53 269/56# 2&9/57 2~1/11 291/15# 291/1& 291/18 291/22# 291/23 291/25 
269/59 270/02# 270/03 270/05 270/08# 270/09 270/11 291/29# 291/30 291/32 291/35# 291/36 291/36 291/41# 
27U/14# 270/15 27U/17 271/01# 271/02 271/04 271/07# 2~1/42 291/44 291/48# 291/49 291/51 291/55# 291/56 
271/08 271/10 271/13# 271/14 271/16 271/19# 271/20 291/58 292/02# 292/03 292/05 292/09# 292/10 292/12 
271/22 271/25# 271/26 271/28 271/31# 271/32 271/34 293/01# 293/U2 293/04 293/09# 293/10 293/12 293/1&# 
211/37# 271/38 271/40 271/43# 271/44 271/4& 271/49# 293/17 293/19 293/23# 293/24 293/2& 293/30# 293/31 
271/50 271/52 271/55# 271/5& 271/58 272/01# 272/02 293/33 293/37# 293/38 293/40 293/44# 293/45 293/47 
272/04 272/07# 272/08 272/10 272/13# 272/14 272/1& 2q~/51# 293/52 293/54 293/58# 293/59 294/01 294/U5# 
273/01# 273/02 273/04 273/07# 273/08 273/10 273/14# 294/0& 294/08 295/01# 295/02 295/04 295/08# 295/09 
213/15 273/17 213/20# 273/21 273/23 273/26# 273/27 295/11 295/16# 295/17 295/19 295/24# 295/25 295/27 
273/29 273/32# 273/33 273/35 273/38# 273/39 273/41 29~/32# 295/33 295/35 295/40# 295/41 295/43 295/48# 
273/44# 273/45 273/47 273/50# 273/51 273/53 27./56# 295/49 295/51 295/5&# 295/57 295/59 296/04# 29&/05 
273/57 273/59 274/02# 274/03 274/05 274/08# 274/09 296/07 297/01# 297/02 297/04 297/09# 297/10 297/12 
274/11 274/14. 274/15 274/17 275/01# 275/02 275/04 297/18# 297/19 297/21 297/26# 297/27 297/29 297/34# 
275/07# 275/08 275/10 275/13# 275/14 275/16 -275/19# 297135 297/J7 297/42# 297/43 297/45 297/50# 297/51 
275/20 275/22 275/25# 275/26 275/28 275/31# 275/32 297/53 297/58# 297/59 298/01 298/05# 298/06 298/08 
275/34 275/37. 275/38 275/40 275/43# 275/44 275/46 299/01# 299/02 299/04 299/08# 299/09- 299/11 299/15# 
~7~/49# 275/50 275/52 275/55# 275/~ 275/58 276/01# 299/1& 299/18 299/21# 299/22 299/24 299/27# 299/28 
a7b/02 27&/04 276/07. 21&/08 276/10 276/13# 276/14 299/30 299/34# 299/35 ~99/37 299/41# 299/42 299/44 
27b/1b 277/0j# 277/02 277/04 277/07# 277/08 277/10 299/47# 299/48 299/50 299/53# 299/54 299/56 299/59# 
277/13# 277/14' 277/16 277/19# 277/20 277/a2 ~77/25# 29Q/60 300102 300/06# 300/07 300/09 300/42# 300/13 
277/26 277/28 277/31# 277/32 277/34 277/37# 277/38 300/15 301/01# 301/02 301/04 301/08# 301/09 301/11 
277/40 ~77/43# 277/44 277/4& 277/49# 277/50- 277/52 3U1/15# 301/16 30t/18 301/21# 301/22 301/24 301/28# 
211/55# 277/S& 277/58 278/U1# 278/02 278/04 278/07# 301/29 301/31 301/35. 301/36 301/38 301/42# 301/43 
27b/08 278/10 278/13# 278/14 278/16 279/01# 279/02 301/45 301/49# 301/50 301/52 301/56# 301/57 301/59 
279{04 279/07# 279/08 279/10 279/13' 279/14 279/1&' 3U2/03# 3U2/04 302/06 302/10# 302/11 302/13 303/01# 
279/19# 279/20 279/22 279/25# 279/2& 279/28 279/31' 303102 303/04 303/08# 303/09 303/11 303/15# 303/16 
2t9/32 279/34 279/37~ 279/38 279/40 ,279/43. 279144 3U3/18 303/22# 303/23 303/25 303/28. 303/29 303/31 
219/4~ 279/49# 279/~0 279/52 279/55# 27i/5& 279/98 303/35# 303/3& 303/38 303/42# 303/43 303/45 303/49# 
2~U/01# 280/02 280/04 280/07# 280/08 280/10 280/13# 303/50 303/52 303/55# 303/5& 303/58 304/02# 304/03 
2~0/14 280/1& 281/02# 281/03 281/05 281/08# 281/09 3U4/05 304/U9# 304/10 304/12 305/01# 305/02 305/04 
281/11 281/14# 281/15 281/17 281/20# 281/21 281/23 3U5/07# 305/08 305/10 305/14. 305/15 305/17 305/21# 
281/26' 281/27 281/29 281/32' 281/33 281/35 2b1/38# 3U5/22 305/24 305/28# 305129 305/31 305/34# 305/35 

,2~1/39 281/41 281/44# 281/45 281/47 281/50# 281/51 30~/37 305141# 305/42 305/44 305/48# 305/49 305/51 
2~1/53 281/56# 281/57 281/59 282/02# 282/03 282/05 3U5/55# 305/56 305/58 30&/01# 30&102 306/04- 30&108# 
2b2/08# 282/09 282/11 282/14# 282/15 282/17 283/01# 3U6/09 30&/11 307/01# 307/02 307/04 307/08# 307/09 
2~3/02 283/04 283/07# 283/08 283/10 283/14# 2b3/15 307/11 307/14# 307/15 307/17 307/22# 307/23 307/25 
283/17 283/21# 283/22 283/24 283/27# 283/28 283/30 3U7/29# 307/30 3U7/32 307/3&# 307/37 307/39 307/42# 
283i33# 2831.34 283/36 283/39# 283/40 283/42 283/45# 301143 307/45 307/49# 307/50 307/52 307/56# 307/57 
2~3/4& 283/48 283/51# 283/52 283/54 283/57# 283/58 307/59 308/03# 308/04 308/0& 308/09# 308/10 308/12 
2~3/60 284/03# 284/04 284/0& 264/09# 284/10 284/12 309/01# 309/02 309/04 309/08# 309/09 309/11 309/15# 
264/15# 284/16 284/18 285/01# 285/U2 285/04 285/07. 309/1& 309/18 309/21# 309/22 309/24 309/28# 309/29 
285/U8 285/10 285/13# 285/14 285/1& 285/19# 285/20 309/31 309/35# 309/3& 309/38 309/42# 309/43 309/45 
285/22 285/25# 285/26 285/28 285/31# 285/32 285/34 3U9/48# 309/49 309/51 309/54# 309/55 309/57 309/60# 
285/37# 285/38 285/40 285/43# 285/44 285/46 285/49# 310/01 31U/03 310/07# 310/08 310/10 311/01# 311/02 
285/50 285/52 285/55# 285/5& 285/58 28&/01# 28&/02 311/U4 311/07# 311/08 311/10 311/14# 311/15 311/17 
2~6/04 286/07# 286/08 286/10 28&/13# 286/14 286/16 311/21# 311/22 311/24 311/28# 311/29 311/31 3t1/34# 
287/01# 287/02 267/04 287/07# 287/08 287/10 287/13# 311/35 311/37 311/41# 311/42 311/44 311/48# 311/49 
2b7/14 287/1& 287/19# 287/20 287/22 287/25# 287/26 311/51 311/54# 311/55 311/57 311/60. 312/01 312/03 
281128 287J31# 287/3.' 287/34 287/37# 267/38 267/40 315101. 313/0? 313/04 313/07# 313/08 3i3/10 313/13# 
2~7/43# 287/44 287/46 287/49# 287/50 287/52 287/56. 313/14 313/1b 313/20# 313/21 313/23 313/2&. 313/27 
287/57 287/59 288/02# 288/03 288/05 288/08. 288/09 31~/29 313/32. 313/33 313/35 313/39. 313/40 313/42 



0483 PHCST 
0484 PReST 

3LS/46* 313/47 313149 313/52# 313153 313/55 313/59# 3j4/44 334146 ]34/49* 334/50 334/~2 334/55# 334/56 31H60 314/02 314/05# 314/0& 314/08 314112# 314/13 334158 335/01. 335/02 335/04 335/07# 335108 335/10 3\41\5 315/0U 31~/02 315/04 315/08# 31~/09 315/11 335/\J# 335/14 335/1& 33&/0,* 33&102 33&/04 33&107# 315/14# 315115 315/17 315121# 315/22 315/24 315/27# 336108 33&/10 336/13# 33&114 33&/1& 336/19# 336/20 31~/28 315/30 315/341/ 315/35 315/37 315/40# 315/41 33&122 33&/25# 35b/2& 33&n8 33&/31# 33b/32 33&/34 315/43 315/47# 315/48 315/50 31~/53# 315/54 315/5& Hb/3U 336/38 33&/40 33&/43# 33&/44 33&/4& 33&/49# 315/&0# 316/01 31&/03 316/0&# 316/07 31&/09 31&/13# 33&/~0 33&/~2 336155* 33&/5& 33&/58 337/01# 337/02 31&/.14 31&/1& 316/19# 31&/20 31b/22 31&/2&# 31&/27 337/04 337107# 337/08 337110 337/13# 337114 33711& 31&/29 31&/32# 31&/33 31&/35 31&/39# 31&/40 3\&142 33H/01# 338102 338/04 338/01* 338/08 338/10 338113# 316/45# 31&/4& 316/48 31&/52# 31&/53 31&/55 31&/58# H8/14 338/1& 336/19# 338/20 338/22 33812&# 338/27 jlb/59 317/01 317105# 31710& 311108 317/11# 317/12 338129 .138/32# 338/33 338/35 338138# 338/39 338/41 317/14 317/18# 317/19 317121 318/0U 318/02 318/04 336/44# 338145 338/47 338/50# 338/51 338/53 338156# 318/08# 318/09 318/11 ,318/15# 318/1& 318/18 318/22# HH/57 338/59 339102# 339/03 339/05 339/08# 339109 3 18/23 318/25 318/29# 318/30 318/32 318/3&# 318/37 B9/11 339/14# 339/15 339117 340/0U 340/02 340/04 318/39 318/43# 318/44 31814& 318/50# 318/51 318/53 34U/01* 340/08 340/10 340/13# 340/14 34011& 340/19* 316/57# 318/58 318/&0 319/04# 319/05 319/07 320/0\# 340/20 340/22 340/25# 340/2& 340/28 340/3\# 340/32 32U/02 320(04 320/07# 320/08 320110 320/13# 320/14 34U/34 340/37# 340/38 340/40 340/43# 340/44 340/4& 32U/I& 320/19# 320/20 320122 320/25# 320/2& 320/28 340/49# 340/50 340/52 340/55# 340/5& 340/58 34110\# HO/31# 320/32 320/34 320/37# 320/38 320/40 320/43. 341102 341/04 341107# 341108 34 III 0 341113# 341114 320/44 320/4& 320/49# 320/50 320/52 320/55# 32·0/5& 34111& 342101# 342102 342104 342107# 342108 342/1 0 320/.8 321101# 321102 321/04 321/07# 321/08 32111 0 342/\3# 342114 34211& 342119# 342120 342122 342/25# 321113# 321/14 321116 322101# 322102 322104 322/0U 342126 342128 342131# 342133 342137# 342139 342/43# 322108 322110 322/1 3# 322114 32211 & 322/1 9# 322120 342145 342149# 342151 342155# 342157 343/01# 343/03 322122 322125# 32212& 322128 32213\# 322132 322134 343/07# 343/09 343113* 343115 344/0\# 344/03 344/07# 322137# 322138 322140 322143# 322144 32214& 322149. 344/09 344113# 344115 344/19# 344121 344125# 344/27 322150 322152 32215&# 322157 322/59 323/02# 323/03 
344/31# 344/33 344/37# 344/39 344/43# 344/45 344/49# 323105 323/08# 323/09 323111 323/14# 32311 5 323/17 344/51 344/55# 344/57 345/0\# 345/03 345/07# 345/09 324/01* 324/02 324/04 324/07# 324/08 32411 0 324/13# 345/1 3~ J45115 34&/01# 34&/03 30&/07# 34&/0'1 34&/14# 324/14 324/1& 324/1 9# 324120 324/22 324125# 324/2& 34&11& 34&120# 34&/22 34&/2&# 34&128 34&/32# 34&/34 324/28 324/31* 324/3~ 324/34 324/31* 324/38 324/40 34&/38# 34&/40 34&/44# 34&/4& 346/50# 34&/52 34&/5&# 324/43# 324/44 324/4& 324/49# 324/50 324/52 324/55# 34&/58 347/02# 34'7104 347/08# 347/10 34711U 34711& 324/5& 324/58 325/01# 325/02 325/04 325/07# 325/08 346/01# 348/03 348/07# 348/09 348113# 348/15 348/1 9. 325/10 325/13. 325/14. 325/1& 32&/OU 32&/02 32&/04 348/21 348/25# 348127 348/31* 348/33 348/37# 348/39 32&/OU 32&/08 32&11 0 32&/13# 32&/14 32&11 & 32&/19# 348/43# 348/45 348/49# 348/51 348/55# 348/57 349/01* 32&/20 32&/22 32&/25# 32&12& 32&/28 32&/31# 32&/32 309/03 349/07# 349/09 349/13# 349/15 350/01* 350/03 32&/34 32&/37# 32&/38 32&/40 32&/43# 32&/44 32&/4& 350/07# 350/0'1 350/1 3# 350/1 5 350119# 350/21 350/25# 326/49# 32&/50 32&/52 32&/55# 32&/5& 326/58 327101# 350/27 350/31* 350/33 350/37# 350/l'l 350/43# 350/45 327/02 327/04 327/07# 327108 32711 0 3271\3# 327114 350/49# 350151 350/55# 350/57 351/01* 351103 351107# 32711& 328/0\# 328/02 328/04 328/07# 328/08 328110 351/09 351/13# 351115 35210\# 352103 352107# 352109 328/13# 328/14 328/1& 328119# 328/20 328/22 328/25. 352113. 352115 352/19# 352121 352125# 35212& 352/27 32&/2& 328/28 328/31# 328/32 328/34 328/37# 328/38 
35213\# 352132 352133 352137# 352138 352139 352143# 328/40 328/43# 328/44 328/4& 328/49# 328/50 328/52 
3521~4 352145 352149# 352150 352151 352155# 35215& 326/55# 328/5& 328/58 329/01* 329/02 329/04 329/07# 352157 353/01# 353/02 353/03 353/07# 353/08 353/09 329/08 329110 329113# 329/14 3291l& 330/01* 330102 353113# 353114 353/15 354/02# 354/03 354/04 354/09# 330104 330/U7# 330/08 330110 330113# 330/14 330/1& 35411 0 354/11 354115# 35411& 354117 354122# 354/23 33011 9# 330no 330/22- 330125# 330/2& 330/28 330/31* 354/24 354/28# 354/29 354/30 354/34. 354/35 354/3& 330132 330/34 330/3U 330139 330/41 330/44# 330/45 350100# 354/41 354/42 350/46* 354/47 350/48 354/52. 330/47 330150# 330/51 330/53 330/5&# 330/57 330/59 354/53 354/54 354/58# 354/59 354/&0 355/04# 355/05 331/02# 331103 331105 331/0U 331/09 331111 331114. 355/0& 35511 O' 355/11 355/12 355/1&# 355117 355/18 331115 331/17 33210\# 332102 332104 332107* 332108 35&/0\# 35&/02 35&/03 35&/07# 35&/08 35&/09 35&/13. 332110 332113# 332114 33211& 33211 9. 332120 332122 35&114 356/15 356/19# 35&/20 35&/21 35&/25# 35&/2& 332125# 33212& 332128 332131# 332132 332134 332137# 35&/27 35&/31# 35&/32 35&/33 35&/.37# 35&/38 35&/39 332138 332140 332/43# 332144 33214& 332149# 332150 35&103# 35&/44 35&/45 35&/49# 356/50 35&/51 35&/55# 33i!152 332155# 33215& 332158 333/0\# 333/02 333/04 351>/5& 35&/57 357/0 \# 357102 357/03 357107# 357/08 333107# 333/08 333/10 333113# 333/14 33311 & 33410\# 357/09 357113# 357/1 4 357/15 358/0\# 358/02 358/03 334102 334/04 334101* 334/08 334110 334113# 334/14 358/07# 358/08 358/09 358113# 358114 358/1 5 358/19. H4/1& 334/19# 334/20 334/22 334125# 334/2& 334128 358/20 356/21 358/25# 358/2& 358/27 358/32# 358/33 330131# 334/32 334/34 334/37# 334/38 334/40 334/43# 358/34 358/38# 358/39 358140 358/44# 358/45 358/4& 
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3,8/51 •. 158/52 358153 358/57# 358/S8 358/5q 3Sq103" 38U/02 38u/03 380/070 380/08 380/09 380/13# 380/14 
359/0" 3SqlOS 359/09# 35q/l0 35q/l1 35q/15# 3Sqll6 380/15 3801lq# 380/20 380/21 380/26* 380/27 380128 
359/17 3bO/OU 360/02 360/03 360/07# 360/08 360/0q 3ti0/33# 380134 380/35 380/40# 380141 380142 380/48. 
3b0/13# 360/14 3bO/15 360/19# 360/20 360/21 360/2S# 380/49 380/50 380/57# 380/S8 380/59 381103# 381/04 
3bO/26 360/27 360/31. 360/32 360/33 360/37# 360138 381/05 38-1/11# 381112 381113 382101# 382102 382103 
3bUn9 360/44# 360/45 360/46 360/S0# 360/51 360/52 382108. 382/0q 382110 382115# 382/16 382/17 382/22. 
.lbu/56. 360/57 360/58 361/02. 361/03 361/04 361/08. 38c/23 382124 382/29. 382/30 382131 382136# 382137 
361/09 361/10 361/14* 361/15 361/16 362101# 362102 38U38 382143# 382144 38214S 3821S0# 382151 382/52 
36~/03 362/07# 362108 362/0q 362/13# 36V14 362/15 382157# 382/58 382/5q 383/04# 383/05 383/06 383/11# 
3b2l19# 362120 362121 362125# 36i?/26 362127 362131# 383/12 383/13 384/0U 384/02 384103 384/08# 384/09 
36U32 362/33 362137. 362/38 3b2l3q 362/43# 362/44 384/10 384115# 384/16 384/17 384/22# 384/23 384/24 
3b21 45 362149# 362/50 362151 362/55# 362156 362157 384/2q# 384/30 384/31 384/36# 384/37 384/38 384/43# 
3b31010 363102 363103 3631070 363/08 363/09 3b3/13# 384/44 384/45 384/50# 384/51 384/52 384/57# 384/58 
363/14 3b3/15 3b4/0U 364102 364103 3641U7# 3b4/08 384/5q 385/04. 385/05 385/0b 385/11* 385/12 385/13 
364/09 364/130 364/14 364115 3b4/1q. 3b4/20 3b4/21 38b/01# 386/02 386/03 386/08. 38bl09 386/10 38b/14" 
364/26# 364/27 364/28 364/32# 364/33 364/34 364/39# 386/1S 386/16 38b/20# 386/21 386/22 386/28# 38612q 
364/40 364/41 364/45# 364/46 364/47 364/SI# 364/52 386/30 386/36# 386/37 386/38 386/45# 386/46 386/47 
364/53 364/570 364/58 364/5q 365/03# 365/04 365/05 386/51# 386/52 386/53 386/57# 3B6/58 38bl59 387/03# 
365/0q# 365/10 365/11 365/15# 365/16 365/17 366/01# 387/04 387/05 38U09# 387/10 387/11 388/01# 388/02 
366/02 56&/03 366/07# 366/08 366/0q 366/13# 366/14 3~8/03 388/07# 388/08 388/09 388/13. 388/14 388/15 
366/15 366/19# 36b/20 366/21 366/25. 3_6/26 366/27 3~8/1q. 588/20 388/21 388/25# 388/26 388/27 388/31# 
366/31# 366132 366/33 366/37# 366/38 36blH 366/43. 388/32 388/33 388/37# 388/38 388/39 388/43# 388/44 
3b6/44 366/45 366/49. 366/50 366/51 366/55# 366/56 38~/45 388/49# 388/50 388/51 388/56# 388/57 388/58 
366/57 3671UI# 361102 367/03 367/07# 3&7/U8 367/09 3~9/02# 389/03 38ql04 389/08# 389/09 3R9/10 389/1'-
367113# 367114 3b7/15 368/01# 3&8/02 368/03 368/07. 3~9/15 38q/16 390/01# 390102 390/03 3qO/OU 3qO/08 
3&8/08 368/0q 368/13# 368/14 368/15 368/1q# 368/20 390/0q 390113# 390114 390/15 390/19. HO/20 390/21 
368/21 368/25. 368/26 368/27 3b8/31# 368/32 368/33 390/25. 390126 3qO/27 390/31# 390132 390/33 390/37# 
368/37# 368158 368/3q 368143# 368/44 3b8/45 36B/4q. 39U/38 39U/H 390/43. 390/44 HO/45 390/50# 390151 
368/50 3b8/51 3b8/55. 368/56 368/S7 369/01# 369/02 39U/52 390/56. 390/57 390/58 391/02# 391/03 391/04 
369/03 36q107# 3b9/08 36qlOq 3&9/13# 369/14 36q/15 391108# Hl/0q 391/10 391/15. 391/16 391117 392/01# 
3tv/01# 370/02 370/03 370/07# 370108 370/0q 370/130 392/02 3921 03 392/08# 392109 3n/i0 392/15# 392/16 
370114 370/15 370119. 370/20 370/21 370/25# 370126 392117 392/21# 392122 392123 392/28# 392129 3Q2130 
370/27 370131# 370/32 370133 370/37# 370/38 370/39 392135. 392136 3Q2l37 3Q2l42# 392143 392/44 392149. 
370/4~. 370/44 370145 370/49# 370/50 370151 370/55. 39.:150 392/S1 392156# 3Q2lS7 3Q2/58 393102. 393/03 
37U/56 370/57 371101# 37f/02 371103 371/070 371108 393104 393/08# 393/uQ 393/10 3Q3114# 393/1S 393/16 
371109 371113# 371114 371/15 372101# 372102 372/03 394/Ul# 394102 394/03 394/u8# H4/09 394/10 394114# 
372/07# 372108 372/09 372/13# 372/14 372/15 37211Q# 394/15 394116 394120# 394/21 394/22 394/27# 394/28 
3-/2120 372121 372/25# 372/2b 372/27 372131# 372/32 394/2Q 394133# 394/34 394135 394I3Q# 394/40 394/41 
372/33 372157# 372138 372139 372/43# 372/44 372145 394/46# 394147 394/48 3Q4/52. 394/S3 394/54 394158# 
372149. 372/50 372/51 372/55# 372156 372157 373/01# H4/59 394/60 395/05# 395/06 395/07 395112. 395/13 
313102 373/03 373/07# 373/08 373/0Q 373/13# 373114 395/14 396/01# 396/02 39_/03 3Qbl07# 39b108 396/09 
31$115 374/01# 374/02 374/03 374/07# 374/08 374/09 396/13# 396/14 396/15 396120. 396/21 396122 39_/26. 
374113# 374/14 374/15 374/19# 374120 374/21 374/25. 396/27 396128 39_132# 396133 396/34 396/39# 396/40 
37412. 374/27 374/31# 374/32 374/33 374/37# 374/38 396/41 396/45# 396/46 396147 3Q6/S1# 3Q6/52 396153 
374/39 374/43# 374/44 374/45 374/4Q# 374/50 374/51 396/57# 396/58 396/59 397/03. 397/04 397105 397/10# 
374/55# 374/56 374/57 375/01# 375/02 375/03 375107# 397/11 3H 112 3Q8/01# 3Q8/02 3Q8/03 398/07# 398108 
375/08 375/0Q 375114. 375/15 375/16 376/02# '376/03 398/09 398/13# 398/14 398115 398/19# 398/20 3Q8/21 
376104 376/08. 376109 376/10 376/14# 376/15 376116 398/25. 398126 398/27 398/31# 398/32 398/33 398/37# 
37b/20. 376/21 376/22 3761260 376/27 376/28 376/32# 398/38 398/39 398/43# 398/44 398145 398/49# 398150 
376/33 376/34 376/38# 376/39 376/40 376/44# 376145 398/51 398/55# 398/56 398/S7 399/01# 39Ql02 399103 
376/46 37&150# 376/51 376/52 376/56# 37&157 376/58 3Q9/07# 399/08 ]q9/09 3Q9/13# 3Q9114 399/15 400/01# 
317102# 377/03 377/04 377/08# 317109 377/10 377114# 4UO/02 400/03 400/070 400/08 400/09 400/13* 400/14 
317115 377/16 378/01# 378/02 378/03 378/07# H8/0R 4U(;/15 40011Q. 400/20 400/21 400/25# 400/26 400/27 
378/09 378/14# 378/1S 378/16 378/20# 378/21 378/22 400/31# 400/32 400/33 400/37# 400/38 400/39 400/43# 
378/26# 378127 378/28 378/32# 378/33 378/34 378138# 40U/44 400145 400/49" 400/50 400/51 400/55# 400/56 
378/39 378/40 378/4"" 37R/45 378/46 378/50# 378/51 400/57 401/01# 401/02 401103 401/U7# 401/08 401l0Q 
378/52 378/56~ 378/57 378/58 379/02# 379103 379/04 4U1/13# 401/14 401/15 402/0)# 402/02 402/03 402107# 
379/0Q# 379110 379111 379/16. 379/17 379118 380/01# 4U2/08 402109 402l13~ 402/14 402/15 402/19. 402/20 
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402121 402/25# 402120 402127 402/31# 402/32 402153 271/44 271/49# 271150 271/55# 27f/Sh 272101# 272/02 
4"2137# 402/38 402/H 402/430 402/44 402/45 402l4Q# 272107# 272108 272/13# 272/14 273101# 273/02 273107# 
4u2/50 402/51 402/55# 402l5b 402/57 403/01# 403/02 2/:$108 273/14# 273/15 273/~0# 273/21 273/20# 273/27 
403/03 403/07# 403/08 403/09 403113# 4U3/14 403/15 273132# 273/33 273138# 273139 273144# 273/45 273/50# 
404/01# 404/02 404/03 404/07# 404/08 404/09 404/13. 27.l/51 273/50# 273/57 274/02# 274/03 274/08# 274/09 
404114 404/15 404/19" 404/20 404/21 404/25# 404/20 274114# 274115 275/01# 275/02 275/07. 275/08 275/13# 
404/27 404/31# 404/32 404/33 404/370 404/38 404/H 27,/14 275/19" 275/20 275/25. 275/20 275/31# 275132 
404/43# 404/ao 404/45 404/50. 404/51 404/52 404/50. 215/37# 275/38 275/43# 275/44 275/49# 275/50 275/55. 
4U4157 404/58 405/02# 405/03 405/04 405/08# 405/09 275/50 ~70/01# 270102 270/07# 270/08 270/13# 270/14 
40,110 405/14. 405/15 40511 0 40bl01# 40b/02 40bl03 277101. 277/02 277/07# 277/08 277113# 277/14 277/19. 
4Uo/07# 400/08 40b/09 40b/13. 40b/14 40bl15 40b/l9. 277/20 277/25# 277/2b 277/31# 277132 277/37. 217138 
40b/20 400/21 40b/25. 40b/2b 40b/27 406/31# 40bl32 277143# 217/44 217149# 277/50 217155. 217/56 278/01# 
4Uo/33 406/37. 40b138 40blH 406/43. 406/44 406/45 2H/02 278/07# 278/08 278113# 278/14 279/01# 279/02 
40b/49. 40b150 40b/51 40b/55# 406/5b 406/57 407/01# 279/07. 279/08 279/13# 279114 279/19# 279/20 279125. 
407/02 407/03 407/08# 407/09 407/10 407/140 407/15 279/2b 279131. 279/32 279/37# 279/38 279143# 279/44 
407/1b 408/01# 408/02 408/03 408/07# 408/08 408/09 279/49. 279150 279/55# 279/56 280/01# 280/02 280/07. 
40b/13. 408/14 408/15 408/19# 408/20 408/21 408/25. 280/08 280/13. 280/14 281/02# 281103 281/08# 281/09 
4U6/2b 408/27 408/31# 408/32 408/33 408/37. 408/38 281/14# 281/15 281/20. 281/21 281/26# 281/27 281/32. 
40bl39 408/43. 408/44 408/45 408/49. 408/50 408/51 281/33 281/38. 281/39 281/44# 281/45 281/50. 281/51 
4Uo/55# 408/5b 408/57 409/0\# 409/02 409/03 409/07. 2b1/5b. 281/57 282/02. 282/03 282/08# 282109 282/14. 
409/08 409/09 409/13# 409/14 409/15 410/0U 410/02 262115 283/01# 283/02 28310a ?83/08 283/14# 283/15 
41U/03 410/08. 410/09 410/10 410115. 410/1b 410/17 263/2U 283/22 283/27# 283/28 283/33# 283/34 283/H. 
41U/22# 410/23 410/24 410/28# 410/29 410/30 410/34# 283/40 283/45. 283/46 283/51# 283/52 283/57. 283/58 
41U/35 410/36 410/42. 410/43 410/44 410/50. 410/51 284/03# 284/04 284/09. 284/10 284/15. 284/16 285/01# 
410/52 410/56" 410/57 410/58 411/03# 411/04 411/05 2b5/02 285/07. 285/08 285/13. 285/14 265/19. 285/20 
411109* 411/\0 411/11 412/01# 412102 412/03 412107. 2b5/25" 285126 285/31# 285/32 285/3U 285/38 2·85/43. 
412108 412109 412113. 412114 412115 412/19. 412120 285/44 285/49# 2,85/50 .85155. 285/56 286/01# 286/02 
412/21 412125. 412126 412127 412131# 412132 412133 28b/07# 28b/08 28b/13" 286/14 287/01# 287/02 287/07# 
• 1c/H' 412138 412139 412/43# 412/4. 412145 412149 • 287/08 287/13 •• 87/14 287/19" 287/20 287/25# 28712& 
412/50 412/51 4!V55. 412156 412157 413/01# 413/02 287/31. 287132 287/37# 287/38 287/43. 287/44 287/49. 
.U/03 413/07# 413108 413/09 413/13. 413/14 413/15 2b7/50 287/56# 287/57 288/02. 288/03 288/08" 288/09 
414/01# 414/02 414/03 414/07# 414/08 414/09 414/13# 288114# 288/15 289/01# 289/02 289/08. 289/09 289/15. 
414/14 414/15 414/19',414/20 414121 414/25# 414/26 269/16 289/22# 289/23 289/29. 289/30 289/3&# 289/37 
414/27 414/31# 414/32 414/33 414/37# 414/38 414/39 289/43# 289/44 289/50. 289/51 289/57# 289/58 290/04. 

?w 000010 5/27# 259/03. 259/0b 259/11# 259/14 259/19. 259/22 290/05 290/11# 290/12 291/01# 291/02 291/08. 291/09 
2~9/20# 259/29 259/33# 259/36 259/41# 259/44 259/49. 291/15# 291/16 291/22. 291/23 291/29. 291/30 291/35# 
2,9/52 259/56# 259/59 2bO/03. 260/06 260/10. 2bO/13 2~1/3b 291/4U 291/42 291/48" 291/49 291/55# 291/56 
.bU/1 U 260/20 2b0/24. 260/27 261/01# 261/04 2bl/08# 292102# 292/03 292109# 292/10 293/0U 293/02 293/09. 
2b1/11 261/15. 261/18 261/22# 261/25 261/30# 261/33 293/10 293116# 293/17 293123. 293/24 293/300 293/31 
261/37. 261/40 261/45# 261/48 261/52. 261/55 261/59. 293/37# 293/38 293/44. 293/45 293/51# 293/52 293/58# 
202102 262106. 262109 262113# 2b2/16 2b2l20# 262123 293/59 294/05. 294/00 ?95/0U 295/02 295/08. 295/09 
2b2l27# 2b2l30 263/01# 263/04 2b3/08# 2b3/11 263/15# 295/16. 295/17 295/24# 295/25 295/32. 295/33 295/40# 
263/18 263/22. 263/25 263/29. 263/32 2b3/3~' 263/39 295/41 295/48. 295/49 295/56# 295/57 296/04# 296/05 
2b3/43. 263/46 263/50. 263/53 263/57# 263/60 264/04. 297/01# 297/02 297/09. 297/10 297118# 297/19 297/26. 
2b4/07 2b4/11# 264/14 264/18# 264/21 264/25# 264/28 297/27 297/34. 297/35 297/42# 297/43 297/50# 297/51 
2b5/01# 265/04 265/08. 265/11 265/15# 265/18 265/22. 297/58. 297/59 298/05. 298/06 299/01# 299/02 299/08# 
265/25 265/29. 205/32 265/36. 265/39 265/4 •• 265/47 299/09 299/15. 299/16 299/21# 299/22 299/27. 299/28 
205/51# 265/54 265/58. 266/01 2e6/05# 266/08 26b112. 299/34. 299/35 299/41# 299/42 299/47# 299/48 299/53# 
266/15 260/19. 266/22 266/26# 266/29 267/01# 267/04 299/54 299/59. 299/60 300/06. 300/07 300/12# 300/13 
207/09. 267/12 267/16. 2b7119 267/24. 267/27 267/320 301/01# 301/02 301/08. 301/09 301/15. 301/16 301/21# 
2b'/ /35 267139# 267/42 2b7l46# 267/49 267/53. 267/56 301/22 301/28. 301/29 301/35# 301/3b 301/42# 301/43 
2b7/60. 268103 2b8/07. 2b8/10 268/14. 268/17 2b8/21# 301/49" 301150 301/5b# 301/57 302/03. 302104 302/10. 
2b8/24 209/01# 269/04 269/08# 269/09 209/14. 269/15 302111 303/01" 303/02 303/08. 303/09 303/15. 303/16 
2b9/20# 269/21 269126. 269/27 269/32. 269/33 269/38. 303/22# 303/23 303/28# 303/29 303/35. 303/36 303/42# 
2b9/39 269/44# 269/45 269/50# 269/51 2b9/56. 2b9/57 303/43 303/49. 303/50 303/55. 303/5b 304/02" 304/03 
271i/02. 270/03 270/08. 270/09 270/14* 270/15 271/01# 304/09. 30411'0 305/01. 305/02 305/07. 305/08 305/14. 
271/02 271/07# 271/08 271/13# 271/14 271/19# 271/20 305/15 305/21# 305/22 ·305/28. 305/29 30S/34" 305/35 
271/25. 271/2b 271/31# 271/32 271/370 271/38 271/43. 305/41# 305/42 305/48# 305/49 305/55# 305/56 30b/01# 
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3uo/02 30&/08# 30&/09 307/0U 307/02 307/08# 307/09 338/51 33.15&# 338/57 339/02# 339/03 339/08# 339/09 
307/14# 307/15 307/22# 307/23 307/29# 307/30 307/3&# 3H/14# 339/15 340/0U 340/02 340/07# 340/08 340113# 

307/37 307/42# 307/43 307/49# 307/50 307/5&# 307/57 34u/14 340/19# 340/20 340/25. 340/2& 340/31# 340/32 
308/03# 308/04 308/09# 308/10 309/0U 309/02 309/08# 340/37# 340/38 340/43# 340144 340/49# 340/50 340/55# 

3U9/09 309/15# 309/1& 309/21# 309/22 309/28# 309/29 34U/5& 341/0\# 341/02 341/0U 341/08 341/13# 341114 
309/35# 309/3& 309/42# 309/43 309/48# 309/49 309/54# 342/01# 342102 342/07# 342108 342113. 342/14 342/19. 

309/55 309/60# 310/01 310/0H 310/08 311/0U 311/02 34C120 3<12125# 342126 '342/31# 342132 342/37# 342138 
311/07# 311/08 311/14# 311115 311/21# 311/22 311/28# 342/43# 342/44 342149# 342/50 342/55# 342/56 343/0U 

311/29 3111-34# 311/35 311/41# 311/42 311/48# 311/49 343/02 343/0H 343/08 343/13# 343/14 344/01# 344102 
311/54# 311/55 311/60# 312/01 31310\# 313/02 313/07# 344/07# 3114108 344/130 344/14 344119# 344/20 344/25. 

313/08 313/13# 313/14 313120# 313/21 313/26# 313/27 344/26 344151# 344132 344/37* 344/38 344/43# 344/44 
313132# 313/33 313/39# 313140 313/46# 313/47 313/52# 344/49# 344/50 344/55# 344/5& 345/01# 345/02 345/07# 

313153 313/59# 313/60 314/05# 314106 314/12# 314/13 34~/08 345/1·.!# 345/14 346/0U 346/02 346107# 346/08 
315/01# 315/02 315/08# 31 5/09 315/14# 315/15 315/21# 340/14# 346/15 346/20. 34&/21 346/2&. 346/27 34&/32. 

31~/22 315/27# 315/28 315/34. 315/35 315/40# 315/41 34bl33 34&138# 346/39 346/44# 346/45 346/50# 346/51 
315/47# 315/48 315/53# 315/54 315/60# 316/01 316/06# 340/5b# 346/57 347/02# 347/03 347/08# 347/09 347/14# 
31b/07 316113# 316/14 316/19# 316/20 316/26# 316/27 347115 348/01# 348/02 348/07# 348/08 348/13# 348/14 
31b132# 310/33 31b139# 316/40 316/45# 316/46 316/52# 348/19# 348/~0 348/25# 348/26 348/31# 348/32 348/37# 

31b/53 310/58# 316/59 317105. 317/06 317/11# 317/12 348/38 348/43# 348144 348/4q# 348/50 348/55# 348/56 
317/18. 317/19 318/0\#' 318/02 318/08# 318109 318/15. 349/01# 349/02 349/07# 349/08 349/13# 349/14 350/01# 
316/1& 318/22# 318/23 318/29# 318/30 318/30# 318/37 350/02 350/07# 350/08 350/13# 350/14 350/19# 350/20 
316/43# 318/44 318/50# 31'8/51 318/57# 318/58 319/04# 350/25# 350/26 350/31# 350/32 350/370 350/38 35li/43# 
31~/05 320/01# 320/02 320/07# 320/08 320/13. 320/14 350/44 350/49# 350/50 350/55# 350/56 351/01# 351/02 
32U/19# 320/20 320/25# 320/26 320/31# 320/32 320/37. 351/07# 351/08 351/13# 351/14 352/01# 352102 352/070 
320/38 320/43# 320/44 320/49# 320/50 320/55# 320/% 352/08 352/13# 352114 352119# 352120 352125# 352/26 
321/1l1# 321/02 321/07# 321/08 321/13# 321/14 322/01# 352131# 352/32 352137# 352138 352143# 352144 352/49# 

H2/02 322/07# 322/08 322113# 322/1~ 322119. 322/20 352150 352155# 352/56 353/0U 353/02 353/07# 353/08 
322125# 322/26 322/31# 322132 322/37# 322138 322143# 353/13# 353/14 354/02# 354/03 354/09# 354/10 354/15# 

322144 322149# 322/50 322156# 322/57 323/02# 323/03 354/1& 354/22# 354/23 354/28# 354/29 35~/3U 354/35 
323/08# 323/09 323114# 323/15 324/0U 324/02 324/07# 354/40# 354/41 354/46# 354/41 354/52# 354/53 354/58# 

324/08 324/13# 324/14 324/19# 324/20 324/25# 324/26 3~,4/59 355/04# 355/05 355/10# 355/11 355/16# 355/17 
324/31# 324/32 324/37# 324/38 324/43# 324/44 324/49# 35b/01# 356/02 356/07# 356/08 350113# 356/14 35611 9# 

324/50 324/55# 324/56 . 325/01# 325/02 325/07# 325/08 356/20 356/25# 356/20 356/31# 356/32 356/37# 356/38 

325/13# 325/14 326/01# 326/02 326/07# 326/08 326/13# 35b/43# 356/44 356/49# 356/50 3S6/55# 350/56 357/01# 

320/14 326/19# 326/20 326/25# 326/26 326/31# 326/32 357/02 357/07# 351108 357/13# 357/14 358/01# 358/02 

32b/37# 320/38 326/43# 326/44 326/49# 326/50 326/55# 356/07# 358/08 358/13# 358/14 358/19# 358/20 358/25# 

32b/56 327/01# 327/02 327/07# 327/08 327113# 327/14 356/26 358/32# 358/33 358/38# 358/39 358/44# 358/45 

328/01# 328/02 328/07# 328/08 328113# 328/14 328/19# 358/51# 358/52 358/5711 358/58 359/03# 359/04 359/09# 

328/20 328/25# 328/26 328/31# 328/32 328/37# 328/38 359/10 359/15# 359/16 360/01# 360/02 360/070 360/08 

328/43# 328/44 328/49# 328/50 328/55# 326/56 329/01# 360/13# 360/14 360/19# 360/20 360/25# 360/26 360/31# 

329/02 329/07# 329/08 329/13# 329/14 330/01# 330102 3bO/32 360/37# 360/38 360/44# 360/45 360/50# 360/51 

330/07# 330108 330/13# 330/14 330119# 330/20 330/25# 3b0/56# 360/51 361/02# 361/03 361/08# 361/09 361/14# 

33U/26 330/31# 330/32 330138# 330/39 330/44# 330/45 3b1/15 362/01# 302/02 362/07# 362/08 362/13# 362114 

n0/50# 330/51 330/56# 330/57 331/02# 331/03 331/08# 302/19# 362120 302/25# 362/26 362/31# 362132 362/37# 

331/09 331/14# 331/15 332/01# 332102 332/07# 332/08 362/38 362/43# 362144 362149# 362/50 362155# 36215b 

332113# 332114 332/19# 332120 332/25# 332/20 332131# 303/0 U 3&3/02 363/07# 363/08 363/13# 363/14 364/01# 

332132 332/37# 332/38 332143# 332144 332/49# 332150 3b4/02 364/07# 364/08 364/13# 364/14 364/19# 364/20 

332/55# 332/50 333101# 333/02 333/07# 333/08 333/13# 304/26# 364/27 364/32# 364/33 364/39# 364/40 364/45# 

333114 334/01# 334/02 334/07# 334108 334/13# 334/14 3b4/46 364/51# 36~/52 364/51# 364/58 365/03# 365/04 

334119# 334/20 334125. 334/2b 334/31# 334/32 334/37# 3b5/09# 365/10 365/15# 365/16 36bl01# 366/02 366/07# 

334/38 334/43# 33~/44 334/49# 334/50 334/55# 33~/56 3b6/li8 366/13# 3&&114 366/19# 366/20 366/25# 3b6/26 

n5/01# 335/02 335107# 335/08 335113# 335/14 336/01# 30bl31# 366/32 306/37# 36bl38 366/43# 366/44 366/49# 

336/02 3361070 336/08 336113# 336/14 336/19# 336120 3&&/50 366/55# 366/56 367/0\# 367/02 361101# 367/08 

336125# 336/26 336/31# 336132 336/37# 336/38 336143# 367/13# 367/14 368/0U 368/02 368/070 368/08 368113# 

33bl44 3'36149# 336/50 336/55# 336/56 337101# 337/02 3b8/14 368/19# 368/20 368/25# 368/26 368/3U 368/32 

337107# 337/08 337113# 337/14 338/01# 338/02 33f107# 368/37# 368/38 368/43# 368/44 368/49# 368/50 368/55# 

338/08 338/13# 338/14 338119# 338/20 338/26# 338127 3b6/5b 369/01# 369/02 369/07# 369/08 369/13. 369/14 

338/32# 338/33 338/38# 338139 338/44# 336/45 338/50# 370/0\# 370/02 370/07# 370/08 370/13# 370/14 370119# 
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37u/20 370/25# 370/26 370/31# 370/32 370131* 370/38 4Ue/56 40j/01* 403/02 403/07* 403/08 403/13# 1103/14 
370/4311 370/44 370/49# 370/50 370155# 370/56 371101# 404/01# 404/02 404/01* 404/08 404/13# 404/14 404/19# 
371/02 371107# 371/08 371/13# 371/14 372101# 372102 404/20 404/25# 404/26 404/31# 404/32 404/37# 404/38 
37UOU 372108 372113# 372114 372/19# 372120 372/25# 404/43# 404/44 404/50# 404/51 404/56# 404/57 405/02# 
372126 372131# 372132 372137# 372138 372143# 372/44 405/03 405/08# 405/09 405/14* 405/15 406/01# 406/02 
372149# 372150 372155# 372156 373/01* 173/02 373/07# 406/07# 406/08 406/13# 406/14 406/19# 406/20 406/25. 
313108 373/13# 373/14 374/0U 374/02 374/07# 374/08 4U6/26 406/31# 406/32 406/31* 406/38 406/43# 406/44 
374/13# 374/14 374/19# 374120 374125# 374/26 374131# 40b/49# 406/50 406/55# 406/56 407/01# 407/02 407/08# 
374/32 374137# 374/36 374/43# 374/44 374/49# 374/50 407/09 401114* 401115 408/0U 408/02 408/07# 408/08 
374/55# 374/56 315/01* 375/02 315/0.7# 375/08 375/14# 4Ub/13# 408/14 408/19# 408/20 408/25# 408/26 408/31# 
315/15 376102# 316/03 376/08# 316109 376/14# 376/15 4U~/32 408/37# 408/38 408/43# 408/44 408/49# 408/50 
31b/20# 316121 376/26# 316/21 376132# 376/33 376138# 4U~/55# 408/56 409/01# 409/02 409/01# 409/08 409/13# 
316/39 37&144# 376/45 376/50# 316/51 316/56# 376/51 409/14 410/01# 410/02 410/08# 410/09 4io/15# 4ioll6 
317/02# 371103 311108# 317109 311114* 317/15 318/01# 4IU/U. 410/23 410/28# 4'10/29 410/34# 410/35 410/42# 
37~/U2 318/01# 378108 318/14# 378115 378/20# 378/21 41U/43 410/50# 410/51 410/56# 410/51 411103# 411/04 
318126# :H8/21 318/32# 318/33 318/38# 378139 318/44# 411/09# 411/10 412101# 412/02 412107# 412108 412/13# 
318145 378/50# 378/51 378/56# 318/57 319102# 3H/03 412114 412119# 412120 412125# 412126 412131# 412132 
319/09# 379/10 31911&# 319/11 380/01* 380/02 380/07# 4IU31# 412138 412143# 412/44 412149# 412150 412155# 
380/08 380/13# 380/14 380/19# 380/20 380/26# 380/21 412156 413/01# 413/02 413101# 413/08 413113# 413/14 
3~0/33# 380/34 380/40# 380/41 380/48# 380/49 380/51* 414/01# 414/02 414/07# 414/08 414/13# 414/14 4U/19# 
3~0/58 381/03# 381/04 381/11# 381/12 38210i# 382102 414120 414/25# 414/26 414/31# 414/32 414/31* 414/38 
3~2108# 382109 382115# 382116 382/22# 382123 38V29# ?X 000002 5/28# 259/03# 259/05 259/11# 259/13 259/19# 259/21 
38U30 362136# 382/37 382143# 382/44 38215011 382151 259/26# 259/28 259/33# 259/35 259/41# 259/43 25Q/49# 
3H2I57# 382158 383/04# 383/05 383/11# 383/12 384/01# 259/51 259/56# 25Q/58 260/03# 260/04 260/10* 260/11 
3H~/02 l84/08# 384/09 384/15* 384/16 384/22# 384/23 2bO/I7# 2bO/18 260/24# 260/25 2&1/01# 2b1/02 2&1/08# 
384/29# 384/30 384/36# 384/31 38'4/43# 384144 384/5011 261/09 261/15# 261/16 261/22# 261/23 261/30# 261/31 
384/51 384/57# 384/58 385/04# 385/05 385/11# 385/12 2bl/31# 261/38 261/45# 2&1146 261/52# 2b1/53 261/59# 
38o/0U 386/02 386/08* 386/09 386/14# 386/15 386/20* 261/60 262/0&# 262/07 262113# 262114 262/20# 262121 
3Hb/21 386/28# 386/29 386/36# 38&/37 386/45* 386/46 262/27# 262128 263/01# 263/02 263/08# 263/09 263/15# 
3a6/51# 386/52 386/57# 386/58 387/03# 381104 387/09# 21>3/16 263/22# 263/23 2&3/29# 263/30 263/36# 263/37 
387/10 38d/01# 388/02 388/01. 388/08 388/13# 388/14 263/43# 263/44 263/50# 263/51 263/57# 263/58 264/04# 
386/19. 388/20 388125# 388/26 388/3U 388/32 388/37# 204/05 264/11# 2b4/12 264/18# 264/19 264/25# 264/26 
388/38 388/43# 388/44 388/49# 388/50 388/56# 388/57 265/01# 265/02 265/08. 265/09 265/15# 265/16 265/22# 
389/02# 389/03 389/08* 389/09 389/14# 389/15 390101# 265/~3 265/29# 265/30 265/3&* 265/37 265/44# 265/45 
390/02 390107# 390/08 390113# 390/14 390119* 390/20 2&~/51O 265/52 265/58# 265/59 2&6105# 266/06 266/12# 
390/25# 390/26 390131# 390/32 390137# 390/38 390/43# 266/13 266/19. 266/20 266/2&* 266/27 267/0U 267/02 
390144 390/50# 390/51 390/56# 390151 391/02# 391/03 267/0Q# 267/10 26111&# 261117 261124# 261125 267/32. 
391/08# 391109 391/15. 391/16 39210U 392102 392108# 261133 267139# 267/40 26114&* 267/41 261153# 267/54 
3Q2I09 3Q2I15# 392116 392121# 392122 392/28# 392129 261160# 268/01 268/070 268/08 268/14. 268/15 268/21# 
392135# 392/36 392142. 392143 392/49. 392150 392156# 2b6l22 269/UI# 2bQ/02 269/08# 269/14# 269/20* 269/26# 
392151 393/02# 393/03 393/08# 393/09 393/14# 393/15 269/32# 269/38# 269/44* 269/50. 269/56# 270/02# 210/08# 
394/0U 394/02 394108* 394/09 394/14# 394/15 394/20# 270/14# 211/01# 211101# 21-1/13# 211/19# 271/25# 211131# 
394/21 394/27# 394/28 394133# 394/34 394/39# 394/40 271/37# 211/43# 211/49# 271/55# 212/01# 212/01# 272/13# 
39414&# 394/41 394/52# 394/53 394/58# 394/59 395105# 21)/01# 273/U1# 213/14. 273/20# 273/26# 273/32# 273/38# 
395/06 395112# 395/13 396/01# 396i02 396/07# 396108 213/44# 213/50# 273/56# 2711/02# 214/08# 274/14# 275/01# 
396/13# 396114 39&/20# 396/21 396/26# 396/27 396132# 215/07# 275/13# 215/19# 275/25# 215/31. 215/37# 275/43# 
39&/33 39&/39# 396140 39&/45# 396/46 396/5U 396/52 21~/49. 215/55. 216/01# 216/01. 21&/13. 271101# 217/01# 
396/57# 396158 397/03# 391104 391110# 391111 398101# 277/13# 211119# 217/25# 217/31# 277/37. 271143# 277/49# 
398/02 398107# 398/08 398113# 398/14 398/19. 398120 277/55# 218/01# 218/01# 278/13# 279/01# 219/07# 279/13# 
398125# 398/26 398/3 U 398/32 398/31# 398/38 398143# 219/19# 219/25# 219/31# 279/31# 219/43# 219/49# 279/55# 
398144 398/49# 398/50 398/55# 398/56 399101# 399/02 280/01# 280/01# 280/13# 281/02# 281/08# 281/14. 281/20# 
399101# 399/08 399113# 399/14 400/01# 400/02 400/07# 281/26# 281/32# 281/38. 281/44# 281/50# 281/56# 282/02# 
400/08 400/13# 400/14 400/19# 400/20 400/25# 400/26 282/08# 282/14# 283/01# 283/01# 2H3/14# 283/21# 283/27# 
4UU/31* 400/32 400/37# 400/38 400/43# 400/44 400/49. 2H3/33# 283/39# 283/45# 283/51# 283/57* 284/03. 284/09# 
4UO/50 400/55* 400/56 401/0U 401/02 401/07.# 401/08 2H4/15# 285/01# 285/07# 285/13# 285/19# 285/25# 285/31# 
401/13# 401/14 402/0U 402102 402101# 402108 402113# 285/37. 285/43# 285/49# 285/55# 286/01# 286/07# 286/13# 
402114 402119# 402120 402125# 402/26 402/31# 402132 281101# 281107# 281/13* 287/19* 287/25# 287/31# 287/31# 
402137# 402138 402143# 402144 402149# 402150 402/55# 281143# 281149* 261156# 288/02# 288/08# 288/14# 289/01# 
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289/08# 289/15# 289/22# 289/29# 289/36# 289/43# 289/50# 35b/13# 35&/19# 356/25# 35&/31# 356/37. 35&/43# 35&/49# 
289/57# 290/04# 290/11# 291/01# 291/08# 291/15# 291/22. 35b/~5# 357/01# 357/07# 357/13# 358/01# 358/07# 358/13# 
2~1/29. 291/35' 291/41# 291/48# 291/55# 292/02# 292/09# 358/19# 358/25# 358/32' 358/38# 358/44' 358/51# 358/57# 
2~3/01# 293/09# 293/16# 293/23# 29]/30# 293/37# 293/44# 359/03# 359/09# 359/15# 360101. 360107# 3&0/13# 360/19# 
2~3/51# 293/58# 294/05# 295/01# 295/08# 295/16' 295/24# 360/25# 360/31# 36~/37' 3&0/44# 360/50# 3&0/5&# 361/02# 
295/32# 295/40# 295/48# 295/5&# 29&/04# 297/01# 297/09# 361i08# 3&1/14# 362/01# 3&2/07# 3&2/13# 3&2/19. 3&2/25. 
297/18# 297/2&# 297/34# 291142# 297/50# 297/58# 298/05. 3b2/31# 3&2/37# 362/43# 362/49# 362/55# 363/01# 363/07# 
299/01# 299/08# 299/15# 299/21~ 299/27# 299/34# 299/41# 363/13# 3b4/01# 364/07# 364/13# 364/19# 364/2b# 364/32. 
299/47. ~99/53# 299/59# 300/06# 300/12# 301/01# 301/08. 3b4/39# 364/45# 364/51' 364/57# 365/03# 3b5/09# 365/15# 
301/15. 301/21# 30i/28. 301/35# 301/42. 301/49# 301/56# 366/0U 36'6/07# 366113# 366/19# 366/25#- 3&6/31# 366/37. 
302/03# 302/10# 303/01# 303/08# 303/15# 303/22# 303/28. 3b&/43# 3&&/49# 3b&/55# 367/01# 3&7/07# 3&7/13# 3&8/01# 
303/35. 303/42. 303/49. 303/55# 304/02# 304/09# _30S/01# 368107# 368/13# 3b8/19. 3&8/25# 368/31# 3&8/37# 3&8/43# 
305/07. 305/14# 305/21# 30~/28# 305/34# 305/41# 305/48# 3b8/49# 3&~/55# 369/01# 369/07# 369/13# 370/01# 370/07# 
305/55# 306/01# 30&/08# 307/01# 307/08# 307/14# 307/22# 370/13# 370/19# 370/25# ~70/3l# 370/37# 370/43# 370/49# 
307129. 307136# 307142# 307149# 307150" 308/03# 308/09. 370/55. 371/01. 371/07# 371/13# 372/01# 372/07# 372/13# 
309/01' 309/08# 309/1S# 309/21# 309/28' 309/35# 309/42# 372/19# 372/25# 372/31# 372/37# 372/43# 372/49# 372/55# 
309'46# 309/54# 309/&0. 310/07# 31[/01. 311/07' 311/14. 373/011 373/07# 3731\3. 374/01* 374107# 374/13# 374/19. 
311/21' 311/28' 311/34. 311/41' 311/48. 311/54. 311/&0. 374/25. 374/31. 374/37. 374/43. 374/49. 374/55# 375/01# 
313/01' 313/07# 313/13' 313/20. 313/26. 313/32' 313/39# 375/07' 375/14# 37&/02# 37&/08' 376/14' 37&/20# 376/2&' 
313/4&' 313/52# 313/59. 314/05# 314/12. 315/01' 315/08# 37b/32. 376/38. 376/44. 376/50. 376/5&# 377/02# 377/08. 
315/14. 315/21# 315/27. 315/34. 315/40. 3f5/47' 315/53. 377/14# 378/01' 378/07# 378/14#- 378/20. 378/26' 378/32' 
31~/b6# 316/0&' 316/13' 31&/19# 31&/26' 316/32# 316/39. 378/38. 378/44# 378/50. 378/56. 379/02# 379/09# 379/1&' 
31&/45' 31b/52# 31&/58. 317/05. 311111# 317/18. 31&/01# 380/0r. 380/07. 380/13# 380/19# 380/26. ~80/33# 380/40#-
318/08. 318/15# 318/22' 318/29. 318/3b~ 318/43# 318/50' 380/48. 380/~7# 381/03. 381/11# 382/01'- 382/08. 382/15# 
316/57. 319/04. 320/01' 320/07. 320/13# 320/19# 320/25# 382/22# 382/29. 382/36# 382/43' 382/50. 382/57# 383/04. 
32U/31# 320/37# 320/43. 320/4q. 320/55' 321/01' 321/07. 38]/IU 384/01# 384/08. 384/15# 384/22' 384/29. 384/3&# 
321113. 322/01# 322107# 322113# 322119. 322125 .• 3i?2I31* 384/43' 384/50. 384/57. 385/04' 385/11# 386/01' 38&/G8. 
322/37. 322/43# 322/49. 322/56. 323/02. 323/08# 323/14' 38&/14. 386/20. 386/28. 38&/36' 386/45. 38&/51# 386/57. 
324/01# 324/07# 324/13# 324/19' 324/25'-- 324/31# 324/37# 387/03' 387/09. 388/01. 388/07# 388/13. 388/19' 388/25# 
324/43. 324/49# 324/55# 325/01' 325/07# 325/13# 32&/01' 388/31# 388/37. 388/43# 388/49. 388/56. 389/02' 3&9/08. 
326/07. 32&/13. 32&/19. 326/25~ 326/31. 326/37' 326/43' 369/14. 390/01' 390/07# 390/13' -390/19# 390125. 390/31' 
32&/49. 32&/55. 327/01. 327/07. 327/13. 328/01. 328/07. 3~0/37# 390/43# 390/50. 390/56. 391/02# ~91/08' 391/15. 
328/13# 328/19. 328/25' 328/31. 328/37# 328/43' 328/4q, 392/01' 392/08. 392/15. 392/21' 392/28. 392/35. 392/42# 
326/55# 329/01' 329/07. 329/)3. 330/01# )30107# 330/13. 392/4~# 392/5&. 393/02' 393/08. 393/14# 394/01' 394/08# 
330119. 330/25. 330131# 330/38# 330/44# 330150. 330/56. 3~4/14# 394/20# 394/27# 394/33# 394/39. 394/4&. 394/52# 
331/02. 331/08' 331/14# 332/01. 332/07# 332/13# 332/1q' 394/58# 395/05. 395/12. 39&/01. 396/07# 396/13. 39&/20. 
332/25. 332/31. 332/37. 332/43' 332/49. 332/55' 333/01# 39&12&# 39&/32. 396139' 39&1-4-5. 39&/5U 396/57# 397103' 
333/07' 333/13. 334/01' 334/07# 334/13. 334/19. 334/25. 397/10# 398/01# 398/01# 398/13. 398/19. 398/25# 398/31' 
334/31# 334/37. 334/43' 334/49. 334/55. 335/01# 335/07. 3~8/37# 398/43# 398/49' 398/55# 399/01# 399/07# 399/13' 
335/13# 336/01' 336/07# 336/13# 336/19' 336/25# 33&/31' 400/01# 400/07# 400/13# 400/19. 400/25' 400/31' 400/37. 
33&/37' 336/43# 33&/49. 336/55. 337/01. 337/07# 337/13. 400/43# 400/49# 400/55# 401/01' 401/07# 401/13# 402/01. 
338/01' 3)8/07' 338/13' 338/19. 338/26# 338/32. 338/38. 402/07# 402/13. 402/19. 402/25. 402/31' 402/37# 402/43# 
338/44. 338/50. 338/5&# 339/02# 339/08. 339/14. 340/01. 402/49# 402/55# 403/01' 403/07. 403/13# 404/0L# 404/07# 
340/07. 340/13# 340/19. 340/25' 340/31' 340/37. 340/43# 404/13# 404/19# 404/25# 404/31# 404/37. 404/43# 404/50' 
34U/49# 340/55# 341/01' 341/07. 341/13. 342/01# 342/07. 4U4/56. 405/02# 405/08# 405/14# 406/01# 406/07# 40&/13. 
342/13. 342/19. 342/25' 342/31. 342/37# 342/43. 342/49# 40b/19# 406/25# 40&/31# 406/37# 40&/43. 406/49# 40&/55. 
342155' 343/01# 343/07# 343/13# 344/01# 344/07# 34.4/13# 407101. 407/08. 407/14# 408/01# 408/07. 408/13# 408/19# 
344/19# 344/25# 344/31# 344/37' 344/43# 344/49# 344/55# 408/25# 408/31# 408/37' 408/43' 408/49# 408/55# 409/01# 
345/01' 345/U7# 345/13. 34b/01. 346/07. 346/14# 346/20. 4Q9/07. 409/13# 410101. 410/08. 410/15. 410/22' 410/28' 
34b/26. 34&/32. 346/38# 346/44# 346/50' 34b/5&# 347/02# 41U/34. 410/42# 410/50. 410/56# 411/03. 411/09' 412/01' 
347/08# 347/14# 348/01# 348/07# 348/13# 348/19# 348/25# 412/07# 412/13# 412/19# 412/25' 412/31. 412/37# 412/43. 
348/31# 348/37. 348/43' 348/49' 348/55" 349/01# 349/07' 412/49# 412/55# 413/01. 413/07# 413/13# 414/01'-414/07' 
349/13. 350/01# 350/07. 350/13. 350/19# 350/25. 350/31# 414/13# 414/19# 414/25# 414/31# 414/37. 
350/37' 350/43# 350/49# 350/55. 351/01' 351/07# 351/13. 1Y 00U001 5/29# 259/03# 25Vl1* 259/19. 259/26. 259/33# 259/41# 
352/01# 352/07. 352/13. 352/19# 352/25# 352/31# 352/37# 259/49# 259/56# 260103. 260/10# 260/17# 2&0/24# 2&1/01# 
352/43# 352/49# 352/55# 353/01# 353/07# 353/13# 354/02# 2b1/08. 2&1/15# 261/22# 261/30. 261/37# 261/45' 261/52. 
354/09# 354/15# 354/22# 354/28# 354/34# 354/40. 354/46# 261/59. 262/06# 2b2/13# 262/20# 262/27. -2&3/01# 263108# 
354/52# 354/58. 355/04# 355/10# 355/16# 356/01# 356/07# 2b3/15# 2&3/22# 2&3/29. 2&3/36# 263/43# 263/50# 263/57# 
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395/05# 395/12# 396/01# 396/07# 396/13# 396/20# 396/26# 
39b/32# 396/39# 396/45# 396/51# 396/57# 397/03# 397/10# 
3~~/01# 398/07# 3q8/13# 398/19# 398/25# 398/31# 398/37# 
39H/43# 398/49# 398/55# 399/01# 399/07# 399/13# 400/01# 
400/07# 400/13# 400/19# 400/25# 400/31# 400/37# 400/43# 
400/49# 400/55. 401/01# 401/07> 401/13# 402/01# 402/07# 
402/13# 402/19# 402/25# 402/31# 402/37# 402/43> 402/49# 
402/55* 403/01# 403/07# 403/13# 404/01> 404/07# 404/13# 
404/19# 404/25. 404/31# 404/37. 404/43# 404/50. 404/56# 
405/02# 405/08. 405/14# 406/01# 406/07# 406/13# 406/19# 
40b/25. 40b131# 40b137. 406/43# 406/49# 406/55# 407/01# 
407/08# 407/14# 408/01. 408/07# 408/13. 408/19# 408/25_ 
408/31# 408/37# 408/43. 408/49. 408/55# 409/01. 409/07. 
409/13. 410/01# 410/08. 410/15# 410/22. 410/28. 410/34# 
410/42# 410/50# 410/56# 411/03. 411/09. 412/01. 412/07. 
412/13. 412/19. 412/25# 412/31. 412/37# 412/43# 412/49# 
412/55# 413/01# 413/07# 413/13. 414/01# 414/07. 414/13# 
414/19# 414/25# 414/31. 414/37# 
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