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IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

PURPOSE: 

COMPUTER 
CONFIGURATION: 

SUBROUTINES 
REQUIRED: 

STORAGE: 

TIMING: 

L.OADING 
PROCEDURE: 

USE: 

PROGRAM DESCRIPTION 

Catalog No. 303014A 

Inter-Map Verification Check Program 

Systems Engineering Laboratories 

August 30, 1967 

This program is designed to verify the proper execution of 
specific memory reference instructions which are located 
on the memory boundary between Map 2 and Map 3. 

SEL 810A Computer 

. Not applic able. 

'02470-'2515, '2773-'3005, '3470-'3505, '4000-'4504, 
'5000-'5372 locations. 

Not applicable. 

1. Load the program into memory by using the Standard 
Relocatable Loader.· When loading is complete the comput
er will halt. The program should not be relocated. 

2. Enter the starting address of the program ('05000) into 
the program counter. 

3. Press the START switch on the console twice. 

4. The program will remain in a test loop until a program 
halt is detected or the CPU is manually halted. The pro
gram performs all 18 tests listed in the Method section of 
this document. 

The program is designed to check the proper execution of 
specific memory reference instrlfctions located on the map 
boundary between Map 2 and Map 3. The program also 
checks several skip instructions to determine if the CPU 
has functioned correctly. 
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METHOD: 

1. INSTRUCTIONS 

The following list shows the instructions used by the program to verify the proper 
execution of the CPU on the map boundary and the halt locations associated with 
each test. 

I TE'st No. Halt! Instruction 
(PC loc ation) 

Test 1 '5022 Store B accumulator 

" 2 '5040 Store A accumulator 

" 3 '5051 Load A C).ccumulator 

" 4 ' 5063 Load B accumulator 

" 5 '5076 Add memory to A 

" 6 '5111 Add memory to B 

" 7 '5122 Subtract :memory from A accumulator 

" 8 '3002 I Skip A zero (A NQ zero) 
B accumulator equal 1 

" 9 '3002 . Skip A negative (A not negative) 
B accumulator equal 2 

" 10 '3002 Skip A positive (A not positive) 
B accumulator equal 3 

" 11 '3006 Skip A negative (A not negative) 
B accumulator equal 4 

" 12 '3006 Skip A positive (A not positive) 
B accumulator equal 5 

" 13 '3006 Skip A zero (A NQ zero) 
B\accumulator equal 6 

" 14 .'5225 Add memory to A accumulator (Indirect) 
B accumulator equa.'1 7 

II 15 15241 Subtract memory from A a ::.cumulator (Indirect) 
I B accumulator equal 10 

I II 16 '3003 Increment memory and skip 
I , 5265 B accumulator equal 11 1", 

I I' 17 13474 branch Store p lace and 

l B accumulator equal 12 
II 18 '3003 Skip, no overflow· 

, 5311 B ac.cumulator equal 13 

2. TEST DESCRIPTION 

The progra~ is designed to use locations' 2 774 thru '3004 as te st locations. The 
program will insert the operands that are to be checked into the test locations from 
the main pt'ogram starting at location' 5000. 

The primary purpose of the program is to ensure that memory reference instruc
tions on a map boundary use the memory location within the same map as the 
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METHOD (CONT'D): 

2. TEST DESCRIPTION (CONT'D) 

instruction itself. A malfunction will be detected if the memory address accessed 
is in the next map instead of the map containing the instruction. 

Test 1. Store B Accumulator. 

The program will execute a Store B Accumulator instruction with the memory 
reference address in the same map as the instruction. The program location of 
the Store B Accumulator command is location '02777 and the memory address is 
'02504. The test locations are as follows: 

I 
Location OP Code I Address Comment 1 

t----

I 
----4 

'02776 NOP Augmented instruction. 
'02777 STB T5 T5 location is '02504 
'03000 BRU~:~ Test Return to main pro gr am 

'---

Halt Location •. 

If the CPU has functioned properly the program will proceed to Test 2, otherwise 
a halt will occur at location' OI)O?2. This indicates that the memory addres s of 
the Store B instruction was in location '03505 of the next map rather than in loca
tion '02504 of the map that contained the instruction. 

The A accumulator contains the data from location '02504, the B accumulator 
contains the data from location '03504. 

Test 2. Store A Accumulator. 

j 

: 

The program will execute a Store A Accumulator instruction with the mem
ory reference address in the same map as the instruction. The program will Store 
the contents of the A accumulator from location '02777. The memory address is 
'02504. The test locations are as follows: 

··M." 

Location OP Code Address Comment 

'02776 NOP Augmented instruction 
'02777 STA T5 T5 location is '2504 
'03000 BRU~:~ Test Return to main program 

Halt Condition. 

If the CPU has functioned properly the program will proceed to Test 3, otherwise 
a halt will occur at location' 05040. This indicates that the memory address of 

! 
i 
I : 

I 
I 
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METHOD (CONT'D): 

Test 2. Store A Accumulator (Cont'd) 

the Store A instruction was in location' 3504 of the next map rather than in location 
'2504 of the map that contained the instruction. 

The A accumulator contains the contents of location '2504 which should be '177777. 
The B accumulator contains the contents of location' 3504 which should be '000000. 
If the data in A is '000000 and the B accumulator contains '177777 the CPU has a 
malfunction. 

Test 3. Load A Accumulator. 

The program will execute a Load A Accumulator instruction with the memory 
reference address in the same map as the instruction. The A accumulator should 
contain 177777. If the memory address was in the next map the A accumulator 
will contain zero's which indicate a CPU malfunction. The te'st locations are as 
follows: 
- ... 

Location OP Code 
! 

Address Comment 

'02776 NOP Augmented instruction 
'02777 LAA TI TI location is '2500 
'03000 BR U~:e Test Return to main program _. --._-_ .. _-----._.- .. ---.--.-.-"--." ............ _----.. -- .............. -.-.... ---

Halt Location. 

If the CPU has functioned properly the program will proceed to Te st 4, otherwise 
the program will halt at location '05051. 

This indicates that the memory address of the Load A instruction was in location 
'3500 of the next map rather than in location' 02500 of the map that contained the 
instruction. The A accumulator has the incorrect data. 

Test 4. Load B Accumulator. 

The program will execute a Load B Accumulator instruction with the memory ref
erence address in the same map as the instruction. The B accumulator should 
contain '177777. If the memory address was in the next map the B accumulator 
will contain zeros which indicate a CPU malfunction. The test locations are as 
follows: 

Location OP Code Address Comment' 

'02776 NOP Augmented instruction 
'02777 LBA TI TI location is '3500 
, 03000 BR U~:e Test Return to main program 
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ME THaD (CaNT' D): 

Test 4. Load B Accumulator (Cont'd) 

Halt Lo cation. 

If the CPU has functioned properly the program will proceed to Test 5, otherwise 
the program will halt at location' 0 506 3. 

This indicates that the memory address of the Load B Accumulator instruction was 
in location '3500 of the next map rather than in location '2500 of the map that con-

t ained the instruction. The A accumulator has the incorrect data. 

Test 5. Add Memory to A Accumulator. 

The program will execute an Add Memory to A Accumulator instruction with the 
memory reference address in the same mapas the instruction. The A accumulat
or should contain 'I 77777. If the memory addres s was from the next map the A 
accumulator will contain' 077777. 

Halt Location .. 

If the CPU has functioned properly the program will proceed to Test 6, otherwise 
the program will halt at location '05076. This indicates that the memory address 
of the Add Memory to A accumulator was in location '03502 of the next map rather 
than in location '02502 of the map that contained the instruction. The test locations 
are as follows: 

r ! 1 " Location .- OP Code Address Comment 
_ .... - -_. -~.- .. ---. -.~.~. . " . .. .:. "" .... " .. --. "._,,--

102776 Nap Augmented instruction 
'02777 AMA T3 T3 EQ Tl 000001 
'03000 BRU~l< Test 

Test 6. Add Memory to B Accumulator. 

The program will execute an Add Memory to B Accumulator instruction with the 
memory address in the same map as the instruction. The B accumulator after 
execution of the instruction should contain '177777. If the memory addre ss was 
in the next map, the B accumulator will contain '077777 indicating a malfunc..tion 
in the CPU. The test locations are as follows: 

;---------_._-----_.- ---.. ----,,--
Location 

02776 
02777 
03000 

OP Code 

Nap 
AMB 
BRU* 

Address 

T3 
Test 

Comment 

Augmented instruction 
T3 EQ 000001 
Return 
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METHOD (CONTI D): 

Test 6. Add Memory to B Accumulator (cont'd). 

Halt Location. 

If the CPU has functioned properly, the program will proceed to Test 7, otherwise 
a halt will occur at loc ation 105111. The A accumulator will contain the incorrect 
data. 

Test 7. Subtract Memory from A Accumulator. 

The program will execute Subtract Memory from A Accumulator instruction with 
the memory address in the same map as the instruction. The test locations are 
as follows: 

Location OP Code Address Comment 

'02776 
102777 
'03000 

Halt Location. 

NOP 
SMA 
BR U~:~ 

T4 
Test 

L . 

A contains 177777 
T4 EQ to 1100000 
Return 

If the CPU has functioned properly the program will proceed to Te st 8, othe rwise . 
a halt will occur at location 105122. The A accumulator will display the incorrect 
data value of 1177777. The correct data value is 1077777. 

Te st 8. Skip A Zero. 

The augmented instruction SAZ will be executed from location 102776. The data in 
the A accumulator is not equal to zero, therefore the program should not cross the 
map bound ary. 

Halt Lo cation s. 

If the CPU has functioned peoperly the program will proceed to Test 9, otherwise 
a halt will occur at location '03002. This indicates that the CPU has crossed the-
map boundary which is an error. 
ating the error number. 

Test 9. Skip A Negative. 

The B accumulator will contain 1000001 indic-

The augmented instruction SAN will be executed from location 102776. The data in 
the A accumulator is not negative, therefore the program should not cross the map 
boundary. 
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METHOD (CONT'D): 

Test 9. Skip A Negative (.cont'd). 

Halt Locations. 

If the CPU has functioned properly the program will proceed to Test 10. otherwise 
a halt will occur at location '03002. This indicates that the CPU has crossed the 
map boundary which is an error. The B accumulator will contain 1000002 indicat
ing the error number. 

Test 10. Skip A Positive. 

The augmented instruction SAP will be executed from location '02776. The data 
in the A accumulator is not positive, therefore the program should not cross the 
map bound ary. 

Halt Location. 

If the CPU has functioned, properly the program will proceed to Test 11, otherwise 
a halt will occur at location' 03002. This indicate s that the CPU has cros sed the 
map boundary which is an error. The B accumu lator will contain' 000003 
indic ating the error number. 

Test 11. Skip A Negative. 

The augmented instruction SAN will be executed from location '02777. The data in 
the A accumulator will be a positive number, therefore the program will cross the 
map boundary to the first location of the next map .. 

Halt Location. 

If the CPU has functioned properly the program will proceed to Test 12, otherwise 
a halt will occur at location '03006. This indicates that the CPU has crossed the 
map boundary but skipped incorrectly. The B accumulator will contain' 000004 
indicating the. error number. 

Test 12. Skip A Positive. 

The augmented instruction SAP will be executed from location' 02777. The data 
in the A accumulator will be negative, therefore the program will cross the map 
boundary and execute the first instruction of the next map. 

Halt Loc'ation. 

If the CPU has functionec properly the program will proceed to Test 13, otherwise 
a halt will occur at location '03006. This indicates that the CPU has skipped on 
A positive when the data in A was negative. The B accumulator will contain 
'000005 indicating the error number. 
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METHOD (CONTID): 

Test 13. Skip A Zero. 

The augmented instruction SAZ will be executed from location 1027777. The data 
in the A accumulator will not be zero, therefore the program will cross the map 
boundary and exe cute the first instruction of the next map. 

Halt Location. 

if the CPU has functioned properly the program will proceed to Test 14, otherwise 
a halt will occur at location 103006. This indicates that the CPU has skipped on A 
zero when the data in A was positive. The B accumulator will contain 000006 
indicating the error number. 

Test 14. Add Memory to A (Indirect) 

The program will execute an Add Memo,:y to A Accumulator instruction with the 
indirect-bit set. The memory address will be indirect thru the map which contains 
the instruction. When the command has been executed the value in A should be 
11 77777. If the memory address was in the next map the value in A will be 1100000. 
The test locations are as follows: 

r·-· 
i 

.~----------------.-.------------, 

'02776 
102777 
'03000 

Halt Location. 

NOP 
AMA~~ 

BRU~:~ 

Address 

T2 
Test 

Comment 

Augmented instruction 
A EQ 177777 
Return 

If the CPU has functioned properly the program will proceed to Te st 15, otherwise 
a halt will occur at location' 05225. The operator may visually observe the contents 
of A accumulator. The data value should be '177777. Any other value indicates 
an error. The B accumulator will contain 000007 indicating the error number. 

Test 15. Subtract Memory from A (Indirect). 

The program will execute a Subtract Memory from A Indirect instruction with the 
indirect address in the same map as the instruction. When the command has been 
executed, the data in the A accumulator should be '077777. If the memory address 
was in the next map the value will be '177777. The test locations are as follows: 

----------,--------.,----------,---------------------------------! 
Address 

T4 
Test 

Comment 

A EQ 177777 
T4 EQ 100000 
Return 

I 
I 

--.J 
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METHOD (CONT'D): 

Test 15. Subtract Memory from A (Indirect) (cont'd) 

Halt Location. 

If the CPU has functioned properly the program will proceed to Test 16, otherwise 
a halt will occur at location' 05241. The operator may visually observe the con
tepts of the A accumulator. The data should be '077777. Any other data indicates 
an error. The Baccumulator will contain 000010 indicating the error number. 

Test 16. Increment Memory and Skip. 

The program will execute an Increment Memory and Skip instruction with the mem
ory address in the same map as the instruction. The A rtccumulator after execution 
of the instruction should contain 000000. If the memory address was in the next 
map. the data in A will be 000001. The test locations are as follows: 

Location OP Code Address Comment .. 

I~-~~~~-----·-----·--"-N-~;-----'--------+--A-.u-gm-e-n-t-e-d- C~de -·-·l 
'03000 IMS T6 T6 EQ 1 77777 . 
'03001, HLT 

I 
'03002 i BRU* I -..l __ . ________ ._ i 

Halt Location. 

If the CPU has functioned properly the program will proceed to test 17, otherwise 
a halt will occur at location '03003 or '05265. The B accumulator contains the 
error number count which is equal to 000011. The halt at '03003 indic ate s that 
the IMS instruction didnot skip properly. The halt at '05265 indicates that the 
incremented memory address was in the next map rather than in the same map as 
the instruction. 

Te st 17. Store Place and Branch. 

The program will execute a Store Place and Branch instruction with the branch 
location in the same map as the SPB instruction. The subroutine in the same map 
will clear the A accumulator indicating that the subroutine was entered. The test 
locations are as follows: 

------~:~~~-~~·~···--·-T-··-··--O-p--C-o--d-e----r-,---- .... -----.-.. -. : 

f-- .... _.-._- -027;6 ~ Nopl_~dress ~:~~=t in:ru:~;oJ 
'02777 SPB . THMP location is 2470 : 

l· 103000 BR U~:~ Test Return 

--------~------~----~--------
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ME THOD (CONTI D): 

Test 17. Store Place and Branch (contld). 

Halt Loc ation. 

If the CPU has functioned properly the program will proceed to Test 18, otherwise 
a halt will occur at location 103474. The operator may visually observe the con
tents of the A accumulator. The data value should be 177777, which indicates an 
error. The B accumulator should have a value of 000012. This verifies that the 
SPB test is the one whlch caused the failure. 

Te st 18. Skip No Overflow Test. 

The program will execute a Skip No Overflow instruction. The skip instruction 
crosses an intermap boundary. The overflow latch is not set. The test locations 
are as follows: 

... __ ._ .. _._-------,--
Location 

02776 
02777 
03000 

Halt Location •. 

--------T--------··----··----r------------
OP Code 

SOF 
HLT 
BRU~~ 

Address 

Test 

Comment 

Overflow not set 
Incorrect skip 
Return 

If the CPU has functioned properly, the progra will reset all counters and begin 
with Test I, otherwise the program will halt at location 13003 or '05311. The B 
accumulator should contain a value of 000013. The halt at location 103003 indicates 
that the SOF didnot skip properly to the next map. 
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00.01 00000 00000000 ••• INTEq-MAP VE';UFICATI0N CHECK PR~GRAM 610A 303014A 
0002 00000 00000000 ••• J.B. BeYER AUG 30. 1967 
0003 02470 60002470 0Rea '2470 
UOO4 02410AOOOOOOOO THHP lZZ THIS HAP 
0005 02471 00000033 N0P 
0006 02472 00000003 CLA 
0007 02473 11202470 k1RU· THMP 
0008 02,o0 60002500 0RIi '2500 
0009 02!)00 00111777 T~ DATA '177777 
0010 OZ,01-0007777' T2 DiTA '077777 

_DOll OZ!>02 00000001 T3 DATA J'.O~~001 ~, . -- _ ...... -. 
0012 02503 00100000 14 DATA '100000 
0013 02'04 00000000 T5 DATA a 
0014 02'05 00000000 T6 OATA 0 SAME HAP-
9.Q!~. 02~()~ ~400a505 _1J't~_ J~i_ TL . _. -~ --
·0016 02'07 05202510 A"AA AHA. T6D 
0017 02'10 ~540a502 T6D DAC T3 
0018 OZ~11 06202512 SMAA SHA. T1D 
0019 Q~'1Z ~'~O~~ll;' T7D PAC T4 
0020 02513 12002470 SPB SPI THMP 
QO~,! __ ~?~,~ ~JQo~~'f_~HU~: BRV T7 
0022 02515 11202173 T7 BRU- TEST 
0023 02773 600_0~773 0RG '2773 
0024 02773 00000000 TEST zzi •• .i:l 
0025 02774 QOOOO03~ NIp· LICATl0N 2774 
0026 02775 00000033 -NBP- LICATIBN 2775 
QO_~,? __ .Q??16 QOOOQ03~ ... __ rt~P ~"J~~T J IN 'l77~ 
0028 02777 00000033 NIP: LICATItIJN 2777 
0029 03000 ~_g~0033 NBP LBCATIBN _~ooo 
0030 03001-000000;53 N0P U.CATJ0N 3001 
0031 03002 00000033 . N8P LflCATIBN ;sOQ? 
0032 03003 00000033 N0p· LBCATl0N 30DJ 
~Q;J3 .. O~QQ" _ !!QO.QQQ.;'$~ ~~p _ t..I1JCATl0N ~QQ4 
0034 03005 00000000 • 
0035 03005 ~1202773 BRU. TEST 
0036 03006 11202773 BRUA !:fRU- TEST 
0037 03007 00002777 T~Sl EQU TEST+4 
0038 03470 60003470 IIRW '3470 
00,59 03~.1()~OQOOQ.990 NTH~ lll. Nt:;XT MAP IF PR0G.R~~ C(rJUNTER APVANCEO 
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0040 03471 UOOOO033 N0P 
0041 U3472 00000000 lilT INDICATt::S I Nr.IfJRRECT BI'tAi~CH 
0042 U3473 11203470 8RU* NTMP 
U043 03'00 ~000.s500 ~R~ '3500 
0044 03500 00000000 TA DATA 0 
0045 03;01 UOOOOOOO TI;j OAT4 0 
0046 03~01t 00000000 Te OAT4 0 
0047 03~03 00000000 TO DATA 0 
0048 03!)04 00000000 H: UATA 0 
0049 03 ~-'lH O.OO.Q.QOO 0 Tf OAT4 NEXT MAP 
0050 04000 60004000 VJRG '4000 
0051 04000 01004500 LAA LAA T1D T1D EO 177777 
0052 04001 02004500 LbA LBA TI0 
0053 04002 05004502 AHA AHA T30 T30. EO 000001 
0054 04003 16004502 AHB AHS T30 T30 EO 000001 
0055 04004 0.6004'03 SMA SI1A T40 T40 ELI 100000 
0056 04005 04004504 STB ST8 T50 
0057 04006 03004504 STA ST~ T'O T50 EO 0 
UO,6 04001 00000022 SAlA SAZ 
0059 04010 00000024 SAP SAP· 
0060 04011 00000023 SAN SAN 
0061 04012 UOOOllJUtfRA fRA 1~ 
0062 04013 00001716 LSL lSL 15 
0063 04014 00000025 ser SBF· 
0064 04015 25405372 LC04 DAC L304+1 
0065 04016 2540'~6' LCOO DAC· L300 
0066 04!j00 60004500 eRG '4500 
0067 04~1lILOQ1.1Z117 T1-D D~TA. ., 117777 
00b8 04501 00071771 T2D DAIA '077777 
0069 04:)02 00000001 T30 OATA '000001 
0010 04,03 00100000 T4D DATA '100000 
0071 04504 00000000 T5D DATA '0 
0072 05000 6000'000 . eRQ "000 
007.3 ... D'OOo..llo.OJU5 TAR_ sPs. SIBS. 
0074 05001 00000000 .... , STBRE B INSTRUCTI0N 
0075 05001 00000003 CLl 
0076 05002 0300'332 ST. CNT C"UNTER 
0077 05003 01004005 lA. SJB srB I NSTRUCTI 0N 
0078 05004 03002177 STA TESI STeREO INTI1I TeST LBCA1l0N 
0079 05005. 00000003 CLA 



o o 
OObO 
uoal 
0062 
UOti3 
OOts4 
0085 
OOH6 
0087 
U068 
0089 
U090 
U091 
0092 
0093 
0094 
00~5 

0096 
0097 
0098 
0099 
0100 
0101 
0102 
0103 
0104 
0105 
0106 
UI07 
0106 
0109 
0110 
0111 
0112 
0113 
0114 
0115 
011 6 
0117 
0118 
011 9 
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05006 03002504 STA 
05U07 OJ0035U4 STA 
u5U10 14005JJ2 IMS 
u5011 0200~500 LBA 
05012 1200~773 S~d 
05013 UI00l504 LAA 
05014 IjU02~OO GMA 
0501~ 1100~017 ~RU 

05U16 11005021 ~RU 
05017 02003504 LBA 
05020 00000000 HLT 
05021 00000000 * 
05021 00000000 • 
05021 01004006 0T LAA 
05U22 03002777 STA 
05023 00000000 ••••• 
05U23 00000003 CLA 
05024 03002504 STA 
0502, 03003504 STA 
05026 1400,332 IHS 
05027 01002500 LAA 
05030 1200?773 SP~ 
05031 01002504 LAA 
05032 15002'00 GHA 
05033 11005035 8RU 
05034 11005037 BRU 
05035 0200~504 LBA 
05036 00000000 HLT 
05037 00000000 •••• 
05037 00000033 0A N0P 
05040 01004000 LAA 
05041 03001177 STA 
05042 14005332 IHS 
05043 00000003 CLA 
05044 03003504 STA 
05045 12002173 SPB 
05046 00000023 SAN 
05047 UOOOOOOO HLT 
05050 14005332 IHS 
0505~ 01004001 LAA 

T5 
TE 
CNT 
T1 
TEST 
T~ 
T1 
*+2 
0T 
TE 

STA 
TESl 

T5 
TE 
CNT 
T1 
TEST 
T5 
T1 
•• 2 
0A 
TE 

LA" 
TES1-
CNT 

TE 
TEST' 

CNT 
L8A 

o 
Catalog No. 3030l4A 

L~CAT1~N IN SAM~ MAP A5 ~TR 
L~CATI~N IN NEXT HAP 
C\dUNTER 
T1 EQ T~ 177777 
TEST 5UljPIt)UTINF 
T~ IS IN SAMF MAP 45 STS 
T1 f:Q 177777 
Nfl) 

YES G0 T0 NEXT TEST 
GE:T VALUE INTii' 8 
A C~NTAINS DATA 0F SAME ~AP L0CATI~N 
B C0NTAINS DATA ~r NEXT ~AP L0CATI~N 
C0RHECT DATA VALUE SH~ULD BE 177777 
ST0HE A INSTRUCTI0N 

CHECK ST0RE A INSTRUCTI0N 

SAME MAP AS !3TA 
NEXT HAP 
C0UNTER INCREMENTED 
T1 cQ T16 177777 

CHECK SAME HAP F0H DATA 
T1 fQ 177777 

A Cfi'NTA{N$ VA!..U~ F"R8H SAME H.AP; ~s STA 
B C0NTAINS DATA FR0H NEXT ~AP 

LAA SET T0 L~AD FR0H SAHE HAP 
C0UNTER 

TEST SU~R0UTINE 

C~UNTER INCREMENTED 
LBA CHECK 

00 
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U120 05052 0300iU77 STA TES1 St:T TEST L~CATI~N T0 LRA 1 J\lSTRUCT I ,~i,j 
0121 05053 00000003 CLA SET A+B T0 Zf:tili'lS 
Ui22 05054 03003504 STA TE 
U123 05U55 00000005 TAf:I 
0124 05056 12UOl773 SPB TEST TI::ST SU~R0UTl NE 
0125 05uS7 00000004 TBA 
0126 05060 00000023 SAN CHECK A FroR NI:GATIVE VALUE 
0127 05061 00000000 tiLT 
0128 05062 00000000 •••• $ CHECK AUD HEMI!lRY TA A 
0129 05062 fUOOiOU2 LAA AHA 
U130 05Q63 03002177 STA TES1 SHIRE AliA INSTRUCTl0N INT~TEST L0Cll TI eN 
U131 05064 14005332 IMS CNT C~UNTE~ F0R INSTRUCTI0N 
0132 05065 01002501 LAA T2 T2 eQUAL HI 077777 
0133 05066 12002773 SPB TEST TEST 
0134 05067 00000025 SliJf 
0135 05070 1100,071 BRU *+1 TURN 0Ff 0VfRFL0W 
0136 05071 15002503 CHA T4 T4 EQ 100000 
0137 05072 1100'074 ~RU .+2 
0138 05073 11005075 BRU .+2 
0139 05074 00000000 HLT VALUE ~f INC£JRRECT DATA IS IN A ACCUHULAT0R 
0140 05075 00000000 ••••• CHECK ADO HEH0RV T0 B 
0141 05075 1400'332 IHS CNT C0UNTER 
0142 05076 01004003 LAA AH8 AHB INSTRUCTI0N USES. T3 eQ T0 
0143 05077 0300i177 STA TeS1 ST0RE AHB INSTRUCTleN INT~ TEST L0CA TI OIN 
0144 05100 00000003 CLA 
0145 05101 02002501 LBA T2 T2 VALUE IS 077777 
0146 05102 12002773 SPI:i TEST TeST R0UTINE 
U147 0510~ 00000004 TBA 
0148 05104 15002503 CMA T4 T4 EQ T0 100000 
0149 05105 1100'107 BRU .+2 
0150 05106 11005110 BRU *.2 
01~1 U5107 00000000 HLT 
0152 05110 00000000 ••••• CHECK SMA INSTRUCTI0N 
0153 05110 01Q04004 LA4 SMA SMA USES T4 EY T0 100000 
0154 05111 03002777 STA TESl ST0RE SHA INT0 TEST L0CAT10N 
015!; 05112 14005332 IHS CHT 
0156 05113 01002500 LAA T1 T1 VALUE IS 177777 
U157 05114 12002773 spa TEST TEST SU8R0UTl NE 
0158 05115 15002501 CMA T2 T2 VALUE IS 077777 
01~9 05116 1100'120 8RU *+2 



c~ 

0160 
0161 
U162 
0163 
0164 
0165 
0166 
0167 
0168 
0169 
0170 
0171 
0172 
0173 
0174 
0175 
0176 
0177 
0178 
0179 
0180 
0181 
0182 
0163 
0184 
0165 
0186 
0187 
ehss 
0189 
011lU 
0191 
0192 
0193 
0194 
0195 
0196 
0197 
0198 
0199 
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05117 110051~1 
05120 00000000 
05121 00000000 •••• 
05121 00000000 * 
05121 UOOOOOOO * 
05121 00000000 * 
05121 00000000 • 
05121 01005334 
05122 03205365 
05123 14005332 
05i24 00006003 
05125 00000005 
05126 03005333 
05127 03005372 
05130 01004007 
05131 03205363 
05i32 0100;J006 
05133 03205364 
05134 00000026 
05135 00000033 
05136 04005333 
05137 12002773 
05140 14005332 
05141 00000000 •• *. 
05i41 00000000 * 
05141 12005353 
05142 01004011 
05143 03205363 
05i44 12002773 
05145 00000000 •• _. 
05145 14005332 
05146 12005353 
05147 01004010 
05150 03205363 
05151 01004503 
05152 12002773 
05153 01005331 
05154 03205365 
05155 01003006 
0515~ 0320~3~2 

o 
IjRU *+2 
HLT 

LAA 
STA* 
IMS 
CLA 
TAB 
STA 
STA 
LAA 
STA* 
LAA 
STA* 
I8S 
NI'IJP 
ST8 
SP~ 
IMS 

HLT 
L3DO 
CNT 

ST8T 
L304+1 
SAlA 
L.?76 
BRUA 
L277 

STBT 
TeST 
CNT 

o 
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A C~NTAINS INC~RRECT VALU~ SH0ULD R~ 077777 
SAl TEST A ACCUMULAT0R N0T EO ZER0 

00· 

SH~ULU N0T CR~SS MAP BAU~DARY LAST L0CATI0N ~F 
TEST MAP HAS A BRU* TEST wHICH SH0ULO RETURN T~ 
MAIN PR0GRAM 
B ACC C~NTAINS ERR0R NUM8ER 

TeST L0CAT 10N 
INCREMENT C~UNTER 

STBT WILL BE lEMP0RARY ST0RAGE F0R C~UNTER 
TEST UICATI0N 

TEST UICAT UN 

TEST U'ICAT I 0111 
INCREMENT C0UNTER 

SAVE ERR0R C~UNTER 

SAN TEST A ACCUMULAT0R EQ P0SITIVE NUH8EQ 

SPB BU 13 D 
LAA SAN 
STA* L276 
spa TEST 

IMS 
spa 
LAA 
STA* 
LAA 
SP~ 
LAA 
STA. 
LAA 
STA* 

eNT 
BUPO 
SAP 
L276 
T40 
TEST 
SAl 
L300 
BRUA 
l.304+1 

WH I CH J S THE, AUGMENTED INS TRUClf lJilN 
INCREMENT B SU8R~UTINE 

TEST Ute"T UN 
TEST 5UBR0UTJNE 
SAP TEST A ACCUMULA H1R EQ NEGATIVE NUMBER 
INCREMENT C0UNTER 
INCREMENT B SUBR0UTINE 
SAP SET T9 TEST L9CATI0N 
TEST L.0CAT hlN 
T40 Ea 100000 
TEST SUBR0UTINE 

TeST L0CA TI 0N 



02UO 
O~Ol 
0202 
0203 
0204 
0205 
0206 
0207 
U208 
Q21,)9 
0210 
0211 
0212 
0213 
0214 

.0215 
0216 
0217 
0218 
0219 
U220 
0221 
0222 
0223 
022~ 
0225 
0226 
Q227 
0228 
0229 
0230 
0231 
0232 
1.)233 
023~ 
0235 
0236 
0237 
0238 

'0239 

o 
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05157 12005335 
05160 01004011 
05161 032053b4 
05162 U100.$006 
U5163 U320!)Jb5 
05164 0100!>334 
0516~ 03205371 
05166 1200!>353 
05167 01004011 
05.110 1~Q02 77.3 
05171 00000000 • 
05171 14005332 
05172 12005353 
05173 01004010 
05174 03205364 
05175 U1004503 
05176 12002773 
05177 00000000 • 
05177 14005332 
05200 1200'353 
05201 01004007 
05202 0320'364 
05~03 01004503 
05204 12002773 
05205 UOOOOOOO • 
05205 12005335 
05206 00000000 •••• 
052,.06, 0.0000000 • 
05206 00000000 ••••• 
U5206 00000000 * 
05206 14005332 
05207 12005353 
05210 01005331 
05~11 1)320>363 
05212 01002507 
05213 03002177 
05214 0100~501 

SPtJ 
LAA 
5TA* 
LAA 
STA* 
LAA 
STA* 
SP!:l 
LAA 
SP!:l 

IMS 
SPB 
LAA 
STA. 
LAA 
SPB 

IHS 
SPtJ 
LAA 
STA· 
LAA 
SPB 

spa 

IHS 
SPB 
LAA 
STA* 
LAA 
STA 
LAA 
SPI3 05215 12002773 

05216 00000025 
05217 00000033 

, SQlF· 
Nap. 

STBS 
SAN 
L277 
BRUA 
L300 
filT 
l304 
BUPD 
SAN 
TEST 

CNT 
BUPO 
SAP 
l277 

, T40 
TEST 

CNT 
BUPD 
SAZA 
L277 
T40 
TEST 

STes 

CNT 
BUPD 
SAZ 
L.276 
AHAA 
TESl 
T2 
TEST 

o 
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Rt:Si:T Cic1LJNTEq~ 

TEST UICAT 10N 

NEXT MAP 
HALT 
HALT SH~ULD ~CCuR 
INCREMENT C~UNTER SUBR0uTINE 
P0SITIVE NUM8~R IN A 

SAP TEST HVEP HAP 
CI6UNTER 
INCREHENT B C~UNTER 

TEST LIllCATlilN 
T40 EQ 100000 
TEST SUBR0UTINE 

CI6UNTER 
INCREMENT B C0UNTER 

TEST L0CATIfdN 
T4D EQ 100000 
TeST SUBR0UTINE 

R~S~T ALL TEST L0CATI0NST0 N0P 

HAP 
AHA. TEST IHSTRUCTI0N IS LIlIC~TED IN LAST 
HEMeRY CELL' 0F' THE HAP, 
INCREHENT C0UNTER 

ReSET TEST L3CATIeN T~ N~P 

TESl IS THE TEST LIllCATIIlIN 
T2 EQ 077777 
Ge T0 TEST 

00 



c~ o 
0240 
0241 
0242 
0243 
0244 
0245 
0246 
0247 
0248 
0249 
(J250 
0251 
0252 
0253 
0254 
0255 
0256 
02)7 
025B 
0259 
0260 
0261 
0262 
0263 
0264 
0265 
0266 
0267 
0268 
0269 
0270 
0271 
0272 
0273 
0274 
0275 
0276 
0277 
0278 
02"19 
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05220 1;002503 CHA 
05221 1100~223 BRU 
05122 11005224 ~RU 
05223 00000000 HLT 
05224 00000000 *.* •• 
05124 00000000 * 
05124 12005353 
05225 U1004012 
05226 03002776 
05227 01002511 
05230 03002777 
05231 14005332 
05232 U1004503 
05233 00000000 * 
05~J3 00000000 • 
05233 00000000 * 
05233 12002773 
05234 0200!;333 
05235 15002501 
05236 11005240 
05237 11005241 
05240 00000000 
05241 0100!)331 
05242 03002776 
05243 00000000 •••• 
05143 12005353 
05244 01004500 
0524~ 0300~505 
05~46 00000003 
05247 03003505 
05250 00000000 * 
05~50 03201)365 
05251 01002506 
05252 03~05364 
05253 1400;332 
05254 01003006 
U5255 03205366 
05~56 1200il773 
05C:!57 01002505 
·05~60 0000U023 

SPi:I 
LAA 
STA 
LAA 
STA 
IMS 
LAA 

spa 
L8A 
CMA 
BRU 
BRU 
HLT 
LAA 
STA 

~PB 
LAA 
~TA 
CLA 
STA 

STA* 
LAA 
STA* 
IHS 
LAA 
STA* 
SP~ 
LAA 
SAN 

BUPO 
F"RA 
TES1-1 
SMAA 
TESl 
CHT 
T40 

TEST 
ST8T 
T2 
*.2 
0+2 

SAl 
TES1-1 

BUPij 
T1D 
T~ 

TF" 

L300 
JMS 
L277 
CNT 
RRUA 
L301 
TEST 
T6 

o 
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T4 I::D 100000 

A HAS INC0RRECT DATA SH~ULD BE 100000 
SMA. TEST 
INSTRUCTI0N L0CATED IN LAST CELL 0F THE MAP 

SHIfT THRU ALL BITS 

TEST L0CA TUN 
C0UNTER INCREMENT 
T4D EQ 100000 
r~A WILL SET ALL BITS T0 N 
F"RA WILL SET ALL BITS T~ 0NES PRI0R T0 
SUBTRACT INDIRECT 
TEST SUHR8UTINE 

DATA EQ 
A E~ T0 INC~R~~CT DATA 

IMS TEST 

T6 !;Q 117777 

ZER~ IN TF 
INCREMENT 8 C.UNTER 
HLT WILt., BCCUR I'" MEMBRY N0T ZER0 

C~UNTER 
BRU. SET 10 2ND L0CATI0N 0F HAP 

TEST SUl:SR0UTJNE 

00 



U21;o 
02.1S1 
0282 
U2ti3 
0284 
0285 
0286 
0267 
0288 
021J9 
0290 
02Y1 
029t! 
0293 
0294 
0295 
0296 
0297 
0298 
U299 
0300 
0301 
0302 
0303 
0304 
0305 
0306 
03Q7 
0308 
0309 
0310 
0311 
0312 
0313 
0314 
0315 
0316 
U317 
0318 
0319 
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U5261 11 005270 
05262 U1002505 
05163 00000000 
05264 01002505 
05265 02003505 
05266 00000033 
05267 U2005333 
05270 U0000003 ~PR 
05271 03002505 
05272 030035U5 
05~73 00000000 • 
05273 00000000 * 
05273 00000000 * 
05273 00000000 * 

o 
dRU 
LilA 
HLT 
LAA 
LBA 
N0P 
LBA 
CLA 
STA 
STA 

05273 00000000 *.*.* ••• 
05273 01004013 LAA 
05~74 U3205363 STA* 
U5275 01002513 LAA 
0527b U32053b4 STA* 
05277 Ul005334 LAA 
05300 0320~366 STA* 
U5JOl 1200~3~3 SPB 
05302 01003006 LAA 
05303 03205365 STA* 
05304 01002500 LAA 
05305 12002773 SPB 
05306 00000022 SAZ 
05307 00000000 HLT 
05310 00000000 • 

CLA 
STA 
::iTA 

05310 00000000 * 
05310 00000003 
05311 03002470 
05312 U3003470 
05313 1200;335 0K1A SPLi 
05314 00000000 •••••••• 
05314 12005353 
05315 12005335 
05316 0100'1014 
05317 03205363 
U50520 00000003 

SPB 
SPil 
LAA 
STA* 
CLA 

lIIPR 
T6 

To 
TF" 

STBT 

T6 
TF" 

LSL 
L276 
spa 
L277 
HLT 
L301 
BUPD 
8RUA 
L300 
T1 
TEST 

TH"1P 
NTH? 
SIBS 

BUPD 
STBS 
S0F 
L276 

o 
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RESET T~ST L~CATI0N T0 lER0 
RESET 
A C~NTAINS SAME MAP L0CATl0N WHICH SH0ULO RE 
ZER~ 0RIGINAL DATA WAS 177777 
CHECK F~R VALUE 

SP8 TEST R0UTINI: 
LSL 15 J0 L8CAT10N X776 
NEXT T0 LAST L~CATI0N AF"i THE: HAP 

SET SPB INSTRUCTI0N T0 TEST L0CATI~N 

SET HALT T0 
INCREHENT C0UNTER F0R ERR0R DISPLAY 

RETURN ~RU* 0UT 0F TEST PR0GRAH 
Tl ED T0 000001 

CHECK 8 ACCUMULAT0R FldR ERR0R NUMBER 
IF SPB FUNCTI~NED PR0PERLY A SH0ULD BE· CLEAR 

CLEAR SURR0UTINE ENTRANCE L0CAT10N 
CLEAR SUBR0UTINE ENTRANCe L0CAT10N 

SklF TEST 
INCHEMENT B C~UNT 

elVERF'L01'l CHECK 0VERfl0W WILL BE SET 
2776 C~NTAINS S0F INSTRUCTI0N 

00 
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0320 05.521 0320:;364 STA- L277 SET TEST L0CATlI1N 2777 T~ YALT 
U3,21 05.522 0100..s006 LAA BRUA 
0322 05J23 03~b5365 ::iTA- L300 
032J U5324 14005332 IHS CNT INCHEMENT C~UNTE:P 
0324 05325 01002502 LAA T3 T3 t:D 000001 
0325 05326 0:)0025U2 AHA T3 N0 ItJVERFUIW 
0326 05327 12002773 SPI:I TEST 
0327 05J30 11005000 tlRU TAR 
0328 05J31 00000033 SAZ NIIJP. 
0329 05332 00000000 CNT DATA 0 
U330 05.s33 00000000 STBT UATA 0 TEMP ST~RAGE F~R ERR~R C~UNTER 
U331 05.534 00000000 HLT HLT 
0332 05335 00000000 STBS ZZZ .-
U33,~ 05336 0400~333 ST8 STBT 
0334 U5337 02077773 STRT LBA :-5 
U335 05J40 01005.531 LAA SAl 
03.56 05341 U3605372 5TA- LJ04+1.1 SET TEST L"CATt0NS HI N0 c 
0337 0534C! 00000Oic!6 IBS 
0338 05343 11005340 I::IRU --3 
033\} 05344 02077774 LBA =-4 
U340 05.)45 0100~331 LAA SAZ 
0341 U5346 0360~365 51A- LJOO ,j,. SETTI:ST L"'CATI0NS T0 M0P 
0342 05347 00000026 ISS 
OJ43 OSoS50 11005345 tiRU *-3 
0344 05351 02005333 LBA ST8T 
0345 05J52 1120~335 BRU· ST8S 
0346 05353 00000000 PUPO ZZZ •• C0UNTER UPDATE SUBR0UTINE 
Q347 1,)5J54 00000000 -
0348 050554 02005333 LBA STBT 
0349 05.555 00000026 las INCREMENT ERR0R C0UNTER 
0350 05356 UOOOO033 N0P 
0351 05357 04005333 5TB S18T SAvE NEW ERR0R NUMBER 
0352 05360 11205353 8RU- BUPD 
03!;3 05~61 ooooPOOO • 
035-1 05361 25402774 L274 OAC ' 2774 l0CA TleiNS T0 BE lIseD 
u355 05362 25402775 L275 UAC '2775 H) CHt:CK INTER HAP 
OJ5b 05363 25402776 L276 OAt; , 2776 
0357 05364 l5402777 L277 OAC '2777 
03!;j8 05365 2540JOOO L300 OAt; '3000 
03:)9 05366 254030U1 L301 VAC '3001 



0360 
U301 
03b? 
0363 
U364 

o 
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05j67 i54QJOQ2 L302 uAG 
05j70 25~OJOU3 L30J OAC 
a5S71 2,4QJOQ4 L3Q4 OAG 
U5J72 ~;40J005 LJ05 UAG 
O~J73 60~OOOOO ~NU 

'3002 
'J003 
'30(J4 
'30U5 

o 
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00 


