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HP 2100 MEMORY PROTECT TEST 

This diagnostic test program confirms proper operation of Memory Protect for 

the Hewlett-Packard 2100 computer. 

The program is designed for maximum testing speed. The operator may repeat 

each function test within the diagnostic as often as desired; or he may run 

the entire program, stopping at the end of each function test to evaluate 

the results. 

HARDWARE CONFIGURATION 

The Memory Protect Test may be used only in the HP 2100 Computer. The 

diagnostic requires a teleprinter for I/O instruction testing and for re­

porting errors and messages to the operator. 

FUNCTIONAL AND OPERATIONAL CHARACTERISTICS 

Memory Protect Test software requires an SID Teleprinter Driver which should 

be configured prior to operation. All program options (suppress printout, 

suppress halts, etc.) are entered by the switch register, as shown in Table 

MP-1. 

If any errors occur, the program types a message and halts with a MEMORY DATA 

error code displayed. Exceptions to this are trap cell halts 1060xx8 (located 

in low memory 28 - 778) and a special halt 1070008 . (Trap cell halts are 

irrecoverable and are beyond the scope of this diagnostic.) If the special 

halt occurs, press RUN and the error will be printed on the teleprinter. 

The diagnostic checks the memory protect feature which interrupts a string of 

chained indirect jumps (after the second level). However, the memory protect 

feature will not interrupt a series of jump indirect instructions. 
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For example, this program: 

LABEL JMP ABC,I 

ABC DEF BCDE 

BCDE JMP CDE,I 

CDE DEF LABEL 

loops endlessly without interrupting. The same holds true for the JSB in­

struction. 

This diagnostic does not test the PRL feature of memory protect. This feature 

must be checked by some other method. 

PROGRAM ORGANIZATION 

The diagnostic program consists of the routines described below: 

BI/O 

MPIO 

CIJI 

FR 

MP-2 

Tests the ability to set and clear the flags and control bits, 

and the interrupt operation of the teleprinter. This section 

contains the PRESET test for the teleprinter. 

Tests the memory protect I/O instructions, the A- and B-registers, 

the PRESET switches, memory protect interrupting but failing to 

protect memory, and indirect addressing through protected areas. 

Tests the suppress interrupt function for two levels of chained 

indirect JMP and JSB instructions and then interrupts the 

sequence during the third level. 

Tests memory protection turn-on and then indirectly jumps from 

below the fence to one instruction above the fence for all of 

memory above 400 8 . Tests for legal and illegal interrupts when 

executing violation and non-violation instructions on both side 

of the fence for all memory above 4008 . At the same time the 

violation register is checked for all memory above 400 8 . 



NVI 

VI 

Tests all non-violation instructions. 

Tests all violation instructions including the halt instruction 

that is specially coded (107000 8). 

OPERATING INSTRUCTIONS 

a. Configure the SIO teleprinter driver and load the diagnostic program 

using the Basic Binary Loader. 

b. Load address 000100 8 . 

c. Set switch register bits 0-5 to the select code of the teleprinter 

I/O channel. 

d. Select desired options from Table MP-1 by setting the appropriate 

bits of the switch register. 

e. Press RUN. 

f. When the program advances to the PRESET test, a message is printed 

and the computer halts. The operator must press both PRESET switches, 

then press RUN. The program then advances to the second PRESET test. 

The program prints a message then loops until operator presses HALT, 

INTERNAL PRESET, and RUN. The loop is timed to last for about 15 

seconds regardless of when the buttons are pushed, before proceeding 

to the next test. 

g. During execution of the function tests, the program again halts 

and prints self-explanatory messages on the teleprinter. Both 

of the PRESET tests are omitted if the automatic option (bit 15 

of switch register set) is selected. After the program has ad­

vanced through all the tests, a message indicates completion of the 

diagnostic program. If the automatic option was selected, the 

completion message is omitted. 
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MESSAGE ANALYSIS 

All messages to the operator typed on the teleprinter are prefixed by an 

alpha-numeric code. An H prefix indicates an operating instruction while 

an E prefix indicates an error message. 

All halts are coded and may be found in Table MP-2 opposite the appropriate 

MEMORY DATA value. 

If errors occur in test FR, the teleprinter should be allowed to print many 

of the errors (the fence register increments). This will be helpful in 

diagnosing the error. 
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Table MP-1 

---------------Program Options -- Switch Register Settings 

SWITCH REGISTER 

I 15 I 14 I 13 I 12 ! 11 ! 1 o I 9 I 8 I 7 I 6 1 5 1 4 1 3 1 2 I 1 I o I 

Bits 

0-5 

6-10 

11 

12 

13 

14 

15 

Descriptions 

Select code for the teleprinter I/O channel. 

Spares 

Set on to omit error halts. 

Set on to run, then halt after each separate test 
within the diagnostic (with the appropriate 
messages typed on the teleprinter). This allows 
the operator to continue on to the next test or 
repeat the last test by setting bit 14. 

Set on to suppress all messages on the teleprinter 
(except end-of-diagnostic messages). 

Set on to recycle the current test instead of 
advancing to the next test within the diagnostic. 

Set on to recycle the entire program (omitting both 
PRESET tests). Or, set off to execute all tests 
and halt with the appropriate message on the tele­
printer at the end of the diagnostic. 
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MEMORY DATA ROUTINE 

102001 BI/O 

102002 BI/O 

102003 BI/O 

102004 BI/O 

102005 BI/O 

102006 BI/O 

102007 BI/O 

102010 BI/O 

102011 BI/O 

102012 MPIO 

/'1P "'6 

Table MP-2 

Diagnostic Messages 

MESSAGE 

El.CLF DID NOT CLEAR 
FLAG OR SFS CAUSED 
SKIP WITH FLAG CLEAR 

E2.SFC DID NOT SKIP 
WITH FLAG CLEAR 

E3.STF DID NOT SET 
FLAG, OR SFC 
CAUSED SKIP WITH 
FLAG SET 

E4.SFS DID NOT SKIP 
WITH FLAG SET 

ES.DID NOT INTERRUPT 

E6.THE RETURN ADDRESS 
IS NOT CORRECT 

H7.PRESS INTERNAL 
AND EXTERNAL PRE­
SET, THEN PRESS RUN 

El~.EXTERNAL PRESET 
DID NOT SET THE 
FLAG 

Hll.END BI/O. 

El2.A AND B REGISTER 
TEST FAILED WHEN 
INSTRUCTION xxxxxx 
WAS EXECUTED AT 
MEMORY LOCATION 
xxxxxx. FENCE 
REGISTER WAS SET TO 
xxxxxx 

COMMENTS 

Test the ability to clear 
the teleprinter flag and 
test the SFS instruction. 

Test the ability of the 
SFC instruction. 

Test the ability to set 
the teleprinter flag and 
test the SFC instruction. 

Test the SFS instruction. 

Test the teleprinter inter­
rupt capability. 

Test the return address 
that was placed in the tele­
printer trap cell. 

The test failed. 

Select program options 
and press RUN. 

Test if MP allows use of 
the A- and B Registers. 



MEMORY DATA ROUTINE 

(No halt) MPIO 

102014 MPIO 

102016 MPIO 

102017 MPIO 

102020 MPIO 

102021 MPIO 

102022 MPIO 

102024 MPIO 

102025 CIJI 

102026 CIJI 

Table MP-2 (cont.) 

Diagnostic Messages 

MESSAGE 

Hl3.PRESS HALT, THEN 
PRESS INTERNAL PRE­
SET, THEN PRESS RUN 
IN LESS THAN 15 
SECONDS 

El4.INTERNAL PRESET 
DID NOT TURN OFF 
MEMORY PROTECT. 

El6.ERROR: PHASE ONE 
OF INSTRUCTION FOLLOW­
ING A JSB,I MP VIO­
LATION WAS EXECUTED. 

COMMENTS 

Test the ability for 
PRESET. 

Test failed. 

Test failed. 

El7.NO MEMORY PROTECT Proceed with test and 
INTERRUPT OCCURED consult schematic. 
DURING THE INDIRECT 
JUMP INTERRUPT GATE 
TEST 

E2¢.INDIRECT ADDRES­
S ING THROUGH PRO­
TECTED AREA FAILED. 

E21.I/O TRAP CELL 
INSTRUCTION ERROR 

E22.NON I/O TRAP 
CELL INSTRUCTION 
ERROR 

1124. END MP IO 

E25.NO INTERRUPT 
AFTER SECOND LEVEL 
OF JMP INDIRECT 
CHAIN 

E26.INCORRECT RE­
TURN ADDRESS FOR 
CHAINED INDIRECT 
JMP INTERRUPTS. 

Test failed. 

Test failed. 

Test failed. 

Select program options and 
press RUN. 

Test failed. 

Test failed. 
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MEMORY DATA ROUTINE 

102027 CIJI 

102030 CIJI 

102031 CIJI 

102032 FR 

102033 FR 

102034 FR 

102037 FR 

102040 NVI 

102047 NVI 

MP-8 

Table MP-2 (cont.) 

Diagnostic Messages 

MESSAGE 

E27.NO INTERRUPT 
AFTER THIRD LEVEL 
OF JSB INDIRECT 
CHAIN 

E3~.INCORRECT RE­
TURN ADDRESS FOR 
CHAINED INDIRECT 
JSB INTERRUPTS. 

H31.END CIJI 

E32.ILLEGAL INTER­
RUPT. FENCE REG­
ISTER IS xxxxxx, 
VIOLATION REGIS­
TER IS xxxxxx 
AND INSTRUCTION 
IS xxxxxx 

E33.NO INTERRUPT. 
FENCE REGISTER IS 
xxxxxx 

E34.VIOLATION REG­
ISTER INCORRECT. 
IS xxxxxx AND SHOULD 
BE xxxxxx 

H.37.END FR 

E4~.INTERRUPT OCCUR­
RED WHILE EXECUTING 
LEGAL INSTRUCTION 
xxxxxx. FENCE REG­
ISTER IS xxxxxx AND 
VIOLATION REGISTER 
IS xxxxxx 

H4 7. END NVI. 

COMMENTS 

Test failed. 

Test failed. 

Select program options 
and press RUN. 

Allow many printouts of 
this message. 

Failure occurred in FR 
test. Repeat test. 

Failure occurred in FR 
test. Repeat test. 

Select programs options and 
press RUN. 

Test failed. 

Select program options and 
press RUN. 



Table MP-2 (cont.) 

Diagnostic Messages 

MEMORY DATA ROUTINE MESSAGE COMMENTS 

102050 VI E5¢.NO MEMORY PRO- Test failed. 
TECT INTERRUPT AFTER 
EXECUTING INSTRUCTION 
xxxxxx AT LOCATION 
xxxxxx AND FENCE AT 
xxxxxx 

102051 VI E51.NO MEMORY PRO- Test failed. 
TECT INTERRUPT 
AFTER EXECUTING EAU 
INSTRUCTION xxxxxx 
AT LOCATION xxxxxx 
AND FENCE AT xxxxxx 

102053 VI H53.END VI Select programs options 
and press RUN. 

102060 MPIO E6¢.NO INTERRUPT OCCUR-
RED WHEN MEMORY PRO-
TECT WAS VIOLATED 

102061 MPIO E61.PROTECTED MEMORY 
WAS VIOLATED AND THE 
MEMORY PROTECT INTER-
RUPT OCCURRED AT THE 
SAME TIME. 

102062 MPIO E62.NO MEMORY PROTECT 
INTERRUPT. STC OR OTA 
INSTRUCTIONS MAY HAVE 
FAILED OR MP OPTION 
MAY NOT BE INSTALLED 

102063 MPIO E63.MEMORY PROTECT 
INTERRUPT LOCATION 
DOES NOT AGREE WITH 
VIOLATION REGISTER. 
LIA INSTRUCTION MAY 
HAVE FAILED. 

102064 MP E64.MEMORY PROTECT 
LOCATION DOES NOT 
AGREE WITH VIOLATION 
REGISTER. LIB IN-
STRUCTION MAY HAVE 
FAILED 
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MEMORY DATA 

102065 

102070 

102071 

102077 

1060xx 

107000 

MP..,,lQ 

ROUTINE 

MPIO 

Table MP-2 (cont.) 

Diagnostic Messages 

MESSAGE 

E65.NO MEMORY PROTECT 
INTERRUPT. STC OR OTB 
INSTRUCTIONS MAY HAVE 
FAILED 

INITIALIZATION E7¢.PLEASE DISABLE 
THE LOADER 

VI 

END 

any 

any 

E71.RESET DOUBLE STORE 
FAILED 

H77.MEMORY PROTECT 
DIAGNOSTIC HAS BEEN 
COMPLETED 

(none) 

(none) 

COMMENTS 

Failure in Initialization 
Program. Corrective 
action. 

End of test. Press 
RUN to recycle the 
diagnostic. 

Trap cell interrupt. M= 
memory address when inter­
rupted, xx=the trap cell 
location. 

Press RUN for error print­
out. 
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HP 2100 EXTENDED ARITHMETIC UNIT TEST 

The program tests the 2100 EAU instruction set (i.e., OLD, DST, MPY, DIV, 

etc.) by running non-EAU subroutines and EAU instructions with the same 

arguments and comparing the actual results with the expected results. 

HARDWARE CONFIGURATION 

This program runs on an HP 2100 computer with a minimum of 4K of core. A 

teleprinter can optionally be included to report diagnostic messages 

during execution of the program; 4K of core is required if a teletype is 

used. 

FUNCTIONAL AND OPERATIONAL CHARACTERISTICS 

Since the actual EAU results are compared with the expected results obtained 

by running the non-EAU routines, the diagnostic should be executed only 

after the following diagnostics have been successfully executed: 

Il 2100 Memory Reference Instruction Test 

Il 2100 Alter-Skip Instruction Test 

Il 2100 Shift-Rotate Instruction Test 

Il 2100 TTY Test (if a teleprinter is used) 

If a teleprinter is use<l, the SIO teleprinter driver is loaded and configured 

first. Then the diagnostic program is loaded and optionally configured by 

setting the switch register as shown in Table EAU-1. The configuration pro­

cess loads the hardware switch register bit settings into an internal switch 

register, which is read by the diagnostic during execution (if hardware 

switch register bit 0 is set OFF). 
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To modify the program options during execution, set the switch register bit 0 

ON and set the other program option bits according to Table EAU-1. With 

switch register bit 0 set ON, the diagnostic ignores the internal switch 

register and reads the hardware switch register to determine program control. 

The program can be reconfigured at any time by starting the program at 

location 1118*, setting the switch register program option bits and pressing 

RUN. (See Operating Instructions, step h.) 

To avoid reconfiguring the driver and diagnostic before subsequent uses, load 

the SIO System Dump program and use it to punch a paper tape copy of the con­

figured driver and diagnostic. 

To start a run of the diagnostic after configuration is complete or after a 

configured tape has been loaded, set the computer to the starting address, 

select program options by setting the switch register as listed in Table 

EAU-1 and press RUN. 

If an error is detected, the program prints a message on the teleprinter 

and/or halts with a MEMORY DATA error code displayed, depending upon the 

switch register settings. (See Diagnostic Messages.) 

If a trap cell halt occurs, the computer displays 1060xx (xx = the trap cell 

location). The cause of the halt must be determined by the user; after the 

error is corrected, the user restarts the program from location 1008 . 

[IMITATIONS 

This diagnostic is a unit diagnostic. No system interaction with Direct 

Memory Access (OMA), Memory Protect, or Memory Parity is checked. However, 

the DST instruction is tested in the 2100 Memory Protect Test. 

*The program can be configured starting at 2 only after loading and before 
the SIO System Dump is loaded or the program8is run for the first time. 
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PROGRAM ORGANIZATION 

This diagnostic consists of ten sections; each tests one of the ten EAU 

instructions: 

Test 
Number (octal) Name 

1 DLD (Double Load) 

2 DST (Double Store) 

3 MPY (Multiply) 

4 DIV (Divide) 

5 ASR (Arithmetic Long Shift Right) 

6 ASL (Arithmetic Long Shift Left) 

7 LSR (Logical Long Shift Right) 

10 LSL (Logical Long Shift Left) 

11 RRR (Rotate A and B Right) 

12 RRL (Rotate A and B Left) 

The diagnostic executes the ten sections in sequence. One pass through the 

diagnostic is defined as 1500 loops through the ten sections. A loop is 

defined as execution of all ten sections with a new argument generated for 

each section (program option bit 6 set OFF for all ten instructions). If 

program option bit 6 is set ON at any time before or during any execution 

of the ten sections, the loop is not counted toward the 1500 which consti­

tute a pass. 

MEMORY ALLOCATION 

The arguments generated before each instruction test (as long as program 

option bit 6 is set OFF) are located in specific areas of core. (See 

Figure EAU-1.) 

Before each EAU instruction test (except DLD) the A- and B-Registers are 

loaded with the contents of RNA and RNB respectively. For DLD, RNA and RNB 

are expected to be in the A- and B-Registers after the instruction is 
executed. 
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Bit 0 of the contents of RNE and RNO are set into the E and OV Register, 

respectively, before each EAU instruction. RNM holds the multiplier for 

the MPY instruction and the divisor for the DIV instruction. 

The expected and actual results of each instruction test are also stored in 

memory in fixed locations. Figure EAU-1 shows where they are stored. 

To check an instruction using specific arguments (supplied by the user), the 

argument storage locations can be set manually through the front panel. Once 

the arguments have been loaded into core, the diagnostic is run with program 

option bit 6 set ON. For shift/rotate tests, the shift value is set in SHFT 

(memory location 1178). 

112 RNA A-Register contents 

113 RNB B-Register contents 

114 RNE E-Register contents 

115 RNM Multiplier/divisor 

116 RNO OV-Register contents 

117 SHFT shift count for shift/rotate instruction 

working argu­
ments before 
instruction 
is executed 

120 · IL# 

121 EA 

122 EB 

123 EE 

124 EO 

125 AA 

126 AB 

127 AE 

# indirect addressing levels (0 = direct) 

expected A-Register result } or expected double 

130 

131 

132 

expected B-Register result store result 

expected E-Register result 

expected 0-Register result 

actual A-Register result 

actual B-Register result 

actual E-Register 

AO actual 0-Register result 

:: } actual double store results 

Figure EAU-1. Fixed Core Locations For Arguments And Results 
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The E-Register (loaded with bit 0 of RNE before the EAU instruction is 

executed) is not expected to change after execution of the EAU instruction 

and an error condition occurs if it does not remain intact. 

The OV-Register (overflow) is loaded with bit 0 of RNO before execution. 

The OV-Register is tested after instruction execution in the same way as the 

E-Register, with the expected results shown in Figure EAU-2. 

DST 

OLD 

RRR 

RRL 

LSR 

LSL 

ASR 

MPY 

should not change 

} should always be 0 

DIV Should be O unless a divide error occurred, then it should 
be 1 

ASL should be 0 unless a significant bit was shifted out, then 
it should be 1. 

Figure EAU-2. OV-Register Expected Results 
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DIAGNOSTIC MESSAGES 

Two kinds of messages, general and error, are typed on the system teleprinter. 

The general messages are typed only if program option bits 1 and 10 are set 

OFF. The general messages are: 

Message 

EAU DIAGNOSTIC 

EQT x 

END OF PASS x 

Description 

An introductory message printed only at the beginning 

of the diagnostic. 

This message is printed before an "end-of-test" halt 

(program option bit 15 set ON). xis the octal test 

number. 

The "end-of-pass" message is printed at the end of a 

diagnostic cycle where x is the decimal pass count. 

Error messages are printed if the hardware includes a teleprinter and only 

if both program option bits 1 and 11 are set OFF. All error messages are 

prefixed with "E-x," where xis the octal number of the test where the error 

occurred. The prefix is followed by the mnemonic instruction name. If the 

instruction test is in the shift/rotate group, the octal shift count follows; 

if the instruction was not shift/rotate, the indirect addressing counter, 

IL = x, is indicated, where x is the number of indirect addressing levels. 

If the register or core results fail to match the expected results, the 

actual contents and the expected contents are printed. Only registers that 

failed are printed; all others are assumed correct. For all instruction 

tests except DLD and DST, the original contents before execution of the B-

and A-Registers are listed as part of the error message, whether the regis­

ters failed during execution or not. The E- and OV-Registers are never listed 

unless they failed. 

EAU-6 



For Example: 

E-1 OLD IL=4 B,A = 052352 122516 SB 052352 066421 E=O SB 1 OV=l SB 0 

Error in test 1. The instruction was OLD (indirect). The indirect addressing 

level was 4. The EAU hardware instruction returned B- and A-register values 

of 052352 122516 while B- and A-register values of 052352 066421 were expected. 

EAU instruction execution also returned E- register and OV-register equal to 0 

and 1, respectively; the expected values were 1 and 0 respectively. 

E-11 RRR 20 B,A WAS 000007 000003 B,A = 000003 000006 SB 000003 000007 

Error in test 11. The instruction was RRR 20. The original B- and A-register 

arguments before execution of the EAU instruction were 000007 000003. The EAU 

hardware instruction returned B- and A-register values of 000003 000006, the ex­

pected values were 000003 000007. The expected E and OV-register values matched 

the actual E- and OV-register values, so they are not shown in the error message. 

E-5 ASR 20 B,A WAS 154056 166602 OV=O SB 1 

Error in test 5. The instruction was ASR 20. The original arguments before 

execution were 154056 166602. The actual OV-register result was 0, but should 

be 1. 

The abbreviations used in the above messages are: 

Abbreviation 

A 

B 

E 

ov 
M 

SB 

IL 

A-Register 

B-Register 

Meaning 

If at beginning, signifies error message; 
otherwise, [-Register. 

OV-Register (overflow indicator) 

Core memory 

Should be 

Indirect addressing level 

The B-Register contents is always listed before the A-Register contents. 

~lemory, B- and A-Register contents are listed as six octal digits. The octal 

shift field is two digits. 
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COMPUTER HALTS 

If bit 14 is set OFF, the computer halts when an error occurs with the actual 

register results loaded into the A,B,E and OV-Registers. (For a DST instruc­

tion, A,B contain the results actually double stored.) After an error halt, 

check the memory locations listed in Figure EAU-1 to find the working argu­

ments and the expected results. In this way, instruction results can be 

checked without a teleprinter. 

Other halts and their causes are listed below in Figure EAU-3. 

EAU-8 

Memory Data 

l020xx 

102076 

102077 

l060xx 

107000 

107077 

Meaning 

Error halts (xx = test #) 

End of test halt. · A- and B-registers contain 
test #, 

End of pass halt 

Unexpected trap cell halt (xx = select code) 

Start of configuration halt 

End of configuration halt 

Figure EAU 3. Computer Halts 



Table EAU-1 

Program Options--Switch Register Settings 

ls I 14 I 13) 12 I 11 I 10 I 9 I 8 I 7 I 6 I s 14 I 3 2 

Bits Functions 

0 Set ON to use the external hardware switch register 
settings. Set OFF to use the internal switch regis­
ter settings. 

1 Set ON to indicate that no teleprinter is available. 
Set OFF to indicate that a teleprinter is being used. 

2-5 Spares 

6 Set ON to suppress the number generator at the begin­
ning of each instruction test. Set OFF to generate 
new arguments for each execution of an instruction 
test. 

7 Set ON to suppress the indirect addressing portions 
of the instruction tests. Set OFF to execute the 
indirect addressing portions of the instruction tests. 

8 Set ON to repeat the current test with new arguments 
if bit 6 is set OFF. 

9 Set ON to break out of any test which finds an error. 

10 Set ON to suppress non-error messages. 

11 Set ON to suppress error messages. 

12 Set ON to halt the program at the end of a pass. 
(~!EMORY DATA = 102077 8 .) 

13 Set ON to repeat the current test with the same 
arguments each time. 

14 Set ON to suppress halting the program upon finding 
an error. 

15 Set ON to halt the program at the end of a test. 
(~!EMORY DATA = 1020768 and A- and B-Registers 
contain the octal test number.) 
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OPERATING INSTRUCTIONS 

a. If a configured version of the diagnostic tape is available, skip directly 

to step h. 

b. Use the Basic Binary Loader to load the SIO teleprinter driver (if a tele­

printer is available) and configure that driver. Then use the Basic Binary 

Loader to load the diagnostic. 

c. Set a starting address of 28• 

d. Press RUN. The computer halts with 1070008 displayed. 

e. Set the switch register for the desired program options according to 

Table EAU-1. 

f. Press RUN. The computer halts with 1070778. The internal switch register 

now contains the desired options. 

g. If desired, use the SIO System Dump program to punch a copy of the configured 

diagnostic. If not, skip to step i. 

h. Use the Basic Binary Loader to load the configured diagnostic tape. · 

i. Set a starting address of 1008. 

j. If program options other than those set in the internal switch register 

are to be used, set switch register bit 0 ON, then select the desired 

program options by setting the switch register bits according to Table 

EAU-1. 

k. Press INTERNAL PRESET, EXTERNAL PRESET and RUN. 

1. If program option bits 1 and 10 are both set OFF, the diagnostic 

types a preamble message and starts the first test. 

2. To access a specific test, set program option bit 15 ON. The program 

halts at the end of each test with 1020768 displayed in the DISPLAY 

REGISTER. The octal test number is in both the A- and B-registers. 

Press RUN to continue the next test. If necessary, set program option 

bits 11 and 14 ON to suppress error halts and error messages until the 

desired test is reached. When the test is reached, set program option 

bit 15 OFF, and set program option bit 8 ON. The test is looped with 

new arguments each time. 
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3. Normally, the program should be run with all program option bits 

set OFF. If an error is found, the program prints a message. If 

no error is found, the program cycles once every 41 sec. (approxi­

mately). If errors do occur, set the program option bits according 

to Table EAU-1. 

1. To reconfigure the internal switch register, set starting address of 111 8 

and perform steps d through g. 
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APPENDIX A 
DIAGNOSTIC CONTROL 

The following is a description of diagnostic control within the DLD, DST and 

ASR tests. Control for the MPY and DIV tests is similar to the DLD test. 

The ASR test is representative of all shift/rotate instruction tests. 

OLD Test 

DLD tests the "double load" instruction as follows: 

a. If program option bit 6 is set OFF, the program generates new arguments. 

If program option bit 6 is set ON, then previously generated arguments 

are used. 

b. The indirect addressing level counter is cleared. 

c. The expected results (obtained by the non-EAU routine) are computed for 

later comparison. 

d. The actual EAU instruction is modified to reflect the level of indirect 

addressing (level 0 is direct). 

e. The E- and OV-Registers are loaded with bit 0 of generated arguments 

RNE and RNO respectively. 

f. The A- and B-Registers are cleared. 

g. The DLD EAU instruction is executed and the expected results compared 

with the actual results. 

h. If no errors exist, the program -continues with step i; if an error is 

found, DLD test performs the following: 

1. If program option bit 1 is set OFF (indicating that a teleprinter is 

available) and if program option bit 11 is set OFF (indicating that 

error messages are to be printed), then an error message is printed 

on the teleprinter. If either program option bit 1 or 11 is set ON, 

the error message is bypassed. 
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2. If the program option bit 14 is set ON, the program jumps to step 3. 

If program option bit 14 is set OFF, then the program halts. Press 

RUN to continue the program. 

3. If program option bit 9 is set ON, the program jumps to step k. 

Otherwise, the program continues below. 

i. If program option bit 13 is set ON, the program loops back to step e. 

Otherwise, it continues below. 

j. If program option bit 7 is set ON, the indirect addressing tests are 

skipped. If program option bit 7 is set OFF, then the program increments 

the indirect addressing level counter. If the counter value is less than 

5, the program loops back to step d. If the counter is equal to 5, then 

the program continues below. 

k. If bit 15 is set OFF the program jumps to step 1 below; otherwise, the 

following occurs: 

1. If option bits 1 and 10 are set OFF, the "EOT l" message is printed. 

If either program option bit 1 or 10 is set ON, the message is by­

passed. 

2. The program halts with 1020768 in MEMORY DATA. The A- and B-Registers 

contain the test number (1). Press RUN to continue. 

1. If program option bit 8 is set OFF, the program continues on to the next 

EAU instruction test. If program option bit 8 is set ON, the program 

loops back to step a. 

DST Test 

DST tests the "double store" instruction as follows: 

a. If program option bit 6 is set OFF, new arguments are generated. If 

program option bit 6 is set ON, then previously generated arguments 

are used. 

b. The indirect addressing level counter is cleared. 
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c. The EAU instruction is modified to reflect the level of indirect address­

ing (level 0 is direct). 

d. The expected results (obtained by the non-EAU routine) are computed and 

stored. 

e. The DST EAU instruction is executed and the expected results compared 

with the actual results. 

f. If no errors exist, the program jumps to step g. If errors are found, 

DST performs the following: 

1. If program option bits 1 and 11 are both set OFF, an error message 

is printed. If either bit 1 or 11 is set ON, the message is 

suppressed. 

2. If program option bit 14 is set OFF, the computer halts with 1020028 
in MEMORY DATA. The program continues when the operator presses 

RUN. If program option bit 14 is set ON, the program does not halt. 

3. If program option bit 9 is set ON, the program jumps to step i. If 

program option bit 9 is set OFF, then the program continues below. 

g. If program option bit 13 is set ON, then the program repeats the test 

using the same arguments (loops to step d). If program option bit 13 is 

set OFF, the program continues below. 

h. If program option bit 7 is set ON, the indirect addressing tests are 

skipped. If program option bit 7 is set OFF, the indirect addressing 

level counter is incremented. If the counter value is less than 5, the 

program loops back to step c. 

i. If program option bit 15 is set OFF, then the program jumps to step j; 

otherwise, the following occurs: 

1. If program option bits 1 and 10 are both set OFF, then "EOT 2" 

message is printed. If either program option bit 1 or 10 is set 

ON, the message is bypassed. 

2. The program halts with 1020768 in MEMORY DATA. The A- and B­

Registers contain the test number (2). Press RUN to continue. 
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j. If program option bit 8 is set OFF, the program continues on to the next 

instruction test. If program option bit 8 is set ON, the program loops 

back to step a. 

ASR Test 

ASR tests the "arithmetic long shift right" instruction as follows: 

a. If program option bit 6 is set OFF, new arguments are generated. 

If program option bit 6 is set ON, then previously generated arguments 

are used. 

b. The shift counter is cleared if switch 6 was OFF. 

c. The non-EAU subroutine is executed to obtain the expe~ted results. 

d. The actual EAU instruction is modified to reflect the shift level. 

e. The registers are initialized. 

f. The EAU instruction is executed and the expected results compared with 

the actual results. 

g. If no errors exist, the program jumps to step h. 

If an error is found, ASR performs the following: 

1. If program option bits 1 and 11 are both set OFF, then an error 

message is printed on the teleprinter. If either program option 

bit 1 or 11 is set ON, the message is bypassed. 

2. If program option bit 14 is set ON, the program jumps to step 3. 

I~ program option bit 14 is set OFF, the program halts with 1020058 
in MEMORY DATA. 

The program continues when the operator presses RUN. 

3. If program option bit 9 is set ON, the program jumps to step j. 

Otherwise, it continues below. 
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h. If program option bit 13 is set ON, the program loops back to step d. 

Otherwise, it continues below. 

i. If program option bit 6 was ON at the beginning of the instruction 

test, the program skips to step j. Otherwise, the program increments 

the shift counter and checks to see if the counter value is equal to 20. 

If it is less than 20, the program loops back to step c. Otherwise, it 

continues below. 

j. If program option bit 15 is set OFF, the program skips to step k; 

otherwise, the following occurs: 

1. If program option bits 1 and 10 are OFF, the "EOT 5" message is 

printed. Otherwise, the message is bypassed. 

2. The program halts with 1020768 in MEMORY DATA. The A- and 

B-Registers contain the test number (5). Press RUN to 

continue. 

k. If program option bit 8 is set OFF, the program continues on to the next 

test. If program option bit 8 is set ON, the program loops back to 

step a. 
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HP 2100 MEMORY ADDRESS TESTS 

These two diagnostic programs, the HP 2100. Low Memory Address Test and the HP 

2100 High Memory Address Test, check the memory address register of an HP 2100 

computer and any user-specified area of core. The Low-Test occupies lower memory 

to test upper memory addresses, while the High-Test occupies upper memory to test 

lower memory addresses. 

HARDWARE CONFIGURATION 

These diagnostic programs are run on an HP 2100 computer only. A punched tape 

reader is the only peripheral device used, when possible, to load the selected 

program into core. Errors are reported by displays in the computer front panel 

registers. 

When either program is run, the P.E. switch (S2) on the I/O buffer board should 

be set to HALT. 

FUNCTIONAL AND OPERATIONAL CHARACTERISTICS 

Either the Low- or the Iligh- Memory Address Test may be run first, followed by 

the other. The Basic Binary Loader (if useable) places each program into core 

at the desired time; otherwise, either program may be loaded through the front 

panel. 

When the Low-Test is used, operation is started at location 01008 to test any 

user-specified area in the range of addresses 01448 through the upper limit of 

memory. (The program resides in locations 01008 through 01438 .) 

When the High-Test is used, operation is started at location 3600 8 to test any 

user-specified area below address 3600 8 (except address O and 1) or above 36438. 

(The program resides in locations 3600 8 through 36438.) 
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After the desired Memory Address Test has been loaded, the user specifies the 

first then the last address to be tested. 

NOTE: Neither Memory Address Test program checks the limits 
of the first and last addresses specified. The user 
should take care to avoid destruction of the program 
or the Basic Binary Loader. 

The program then runs continuously until an error is detected or the user changes 

control either to terminate the program or to change the area to be tested. The 

EXTEND button light changes state every 20 program cycles to show that the pro­

gram is looping successfully. 

To test each address in the area specified, the program begins by writing the 

address number into each location throughout the test area. Then it returns 

to the first address to start a continuous loop in which each address is tested 

by reading the content and checking for a difference between the address and 

the content. The loop runs through the last address then returns to the first 

address. 

If a difference is detected, the program halts with MEMORY DATA 1020778 in the 

computer DISPLAY REGISTER, the current address in the A-Register (press A to 

display) and the content of that address in the B-Register (press B to display). 

To resume the program, the user presses RUN again. 

OPERATING INSTRUCTIONS 

a. Set the P.E. switch (S2) on the I/O buffer board to HALT. 

b. Use the Basic Binary Loader (BBL) to load the desired Memory Address Test. 

Or, if the BBL is not useable, load the program manually through the 

front panel* from the listing on page MAT-4 or MAT-5. 

c. If the Low Memory Address Test was just loaded, set the starting address 1008 ; 

otherwise, set the starting address 36008 • 

*The required steps are described in the SOFTWARE OPERATING PROCEDURES manual. 
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d. Press INTERNAL and EXTERNAL PRESET then press RUN. The program halts 

with MEMORY DATA 1020008 displayed. 

e. Press S, set the DISPLAY REGISTER to the first address to be tested, then 

press RUN. The program halts with MEMORY DATA 1020018 displayed. 

f. Press S, set the DISPLAY REGISTER to the last address to be tested, then 

press RUN. The program runs until a difference is detected or the user 

changes control. 

g. The user may change control of the program either to terminate e~ecution 

(press HALT) or to change the first and last addresses to be tested (set 

switch register* bit 15 on). If bit 15 is set on, the program halts with 

MEMORY DATA 1020008 displayed. Now perform steps e through g again. 

h. When this program is terminated, set the P.E. switch (S2) on the 1/0 buffer 

board to the desired position. 

*While a program is running, the HP 2100. computer S button is lit to indicate 
the switch register is controlled through the DISPLAY REGISTER. Thus, to set . 
a switch register bit press that bit in the DISPLAY REGISTER. 
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HP 2100 SHIFT-ROTATE INSTRUCTION TEST 

This diagnostic program checks all the code combinations of the Shift-Rotate In­

struction Group as defined in the Consolidated Coding Table. The secondary ob­

jective is checking instructions and conditions affecting the overflow register. 

Also included as a special case is a check of eight individual rotate instruction 

codes involving the E-register. These instructions are tested individually and 

not as part of any combination. The D/E (Disable/Enable) fields of these in­

structions are set to zero. (See Figure SFT-4, Consolidated Coding Table.) 

HARDWARE CONFIGURATION 

The program runs on any core size HP 2100 computer and does not use a teleprinter. 

FUNCTIONAL AND OPERATIONAL CHARACTERISTICS 

This program should be run only after the Memory-Reference Instruction Test and 

the Alter-Skip Instruction Test as instructions in these groups are used to test 

the shift-rotate group. The program uses no shift-rotate instructions except for 

those being tested. 

To run the program the user loads the program with the Basic Binary Loader, sets 

the Starting Address 1008 and presses RUN. The program now tests all shift-rotate 

instructions, checking each valid instruction 14 times. First, seven different 

data patterns are checked in either the A- or B-register depending on the in­

struction, with the E-register clear, then the seven different data patterns are 

checked in either the A- or B-register depending on the instruction, with the 

E-register set. 

After execution of each shift rotate instruction, the program checks the contents 

of the A- or B-register and the E-register and checks that the instruction did 

or did not skip as expected. 
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A detected failure results in a halt and an information display. MEMORY DATA 

contains the coded halt 10200x8 . xis an octal digit with bit meanings as follows: 

bit 0 = l,A- or B-register error. 

bit I = l,E-register error. 

bit 2 = !,Instruction skipped or did not skip as expected. 

The information should also be displayed after the error halt: 

A-register--Actual A- or B-register result. 

B-register--Expected A- or B-register result. 

E-register--Actual E-register result. 

After RUN is pressed, another halt occurs and this information should be dis­

played: 

MEMORY DATA--Second display halt (1020008) identification. 

A-register--Octal code of failing shift-rotate instruction; 
bit 11 of the instruction identifies the register 
O=A-register, l=B-register. 

B-register--Original data pattern in the A- or B-register. 

E-register--Original contents of the E-register. 

Following the second display halt, the program continues if switch register bit 0 

is clear. If switch register bit 0 is set, the original values are restored in 

the E- and A- or B-registers, and another halt (1020768) occurs. The next in­

struction executed is the failing instruction. The result can be observed by 

single stepping. 

The program now executes overflow register tests, a string of individual tests. 

Errors here result in a unique coded error halt. (See Table SFT-2). No pro­

visions are available for repeating overflow register tests. 

After all instructions have been tested, the program normally loops continuously 

until an error is detected. If switch register bit 15 is set, the computer halts 

with 1020778 displayed in MEMORY DATA and a 32 bit pass count contained in the 

A- and B-registers, with the most significant bits in the B-register. 
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Unexpected Changes In The A- Or B-Registers 

If a change occurs in the B-register after executing a skip-rotate instruction 

involving the A-register or vice versa, the computer halts with 103000 8 displayed 

in MEMORY DATA if the A-register changed unexpectedly, or with 103001 8 displayed 

in MEMORY DATA if the B-register changed unexpectedly. The unexpected change 

is left in the register, and the other register contains the octal code of the 

shift-rotate instruction. Normally when the operator presses RUN, the program 

bypasses the other results usually checked. If switch register bit 0 is set, 

the computer halts with 1020768 displayed in MEMORY DATA. The failing instruction 

is the next instruction executed. The results can be observed by single stepping. 

A fixed non-symmetrical data pattern of 0432108 is placed in the register (A­

or B-) not expected to change before each skip-rotate instruction is executed. 

OPERATING INSTRUCTIONS 

a. Load the HP 2100 Shift-Rotate Instruction Test with the Basic Binary Loader. 

b. Set Starting Address 1008 . 

c. Press RUN. 

The program ~xecutes according to the switch register options selected. 

Bit if Set 

0 

15 

Table 1 

Switch Register Options 

Meaning 

Repeat a failing shift-rotate but halt 1020768 
before its execution. (Does not apply to the 

overflow register tests.) 

Halt 1020778 at the end of pass (diagnostic 

cycle). A pass count is contained in the B- and 

A-registers (most significant bits in B­

register). 
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Table SFT-2 

Summary of Program Halts 

MEMORY DATA Comments 

10200X Shift Rotate Instruction error halt. 

102000 Display halt following error halt. 

102076 Halt before repeating failing Shift-Rotate 
instruction. 

102077 End of pass halt (A- and B-registers contain 
the number of passes completed after the halt). 

102040 CLO-SOC combination failed. 

102041 CLO-SOS combination failed. 

102042 STO-SOS combination failed. 

102043 STO-SOC combination failed. 

102044 STO-SOS,C combination failed. 

102045 sos,c did not clear OV. 

102050 A was 077777 and INA did not set OV. 

102051 A was 177777 and INA set ov. 
102052 Sum of 077777 & 077777 in A did not set ov. 
102053 Sum of 100000 & 100000 in A did not set OV. 

102054 Sum of 077777 & 100000 in A set ov. 
102055 Sum of 177777 & 177777 in A set ov. 
102056 Sum of 000000 & 000000 in A set ov. 
102060 B was 077777 and INB did not set OV. 

102061 B was 177777 and INB set ov. 
102062 Sum of 077777 & 077777 in B did not set ov. 
102063 Sum of 100000 & 100000 in B did not set ov. 
102064 Sum of 077777 & 100000 in B set ov. 
102065 Sum of 177777 & 177777 in B set ov. 
102066 Sum of 000000 & 000000 in B set ov. 
103000 Unexpected change in A-register. 

103001 Unexpected change in B-register. 
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15 

D/I 
D/I 
D/I 
D/I 
D/I 
D/I 
D/I 
D/I 
D/I 
D/I 

15 

0 

15 

0 

15 

1 
1 

14 13 12 

AND 001 
XOR 010 
IOR 011 
JSB 001 
JMP 010 
ISZ 011 
AD* 100 
CP* 101 
LD* 110 
ST* 111 

14 13 12 

SRG 000 

14 13 12 

ASG 000 

14 13 12 

MAC 000 

Figure SFT-1 
Consolidated Coding Table 

11 10 9 8 7 6 5 

MEMORY REFERENCE INSTRUCTIONS 

4 3 

0 Z/C Memory Address 
0 Z/C 
0 Z/C 
1 Z/C 
1 Z/C 
1 Z/C 

A/B Z/C 
A/B Z/C 
A/B Z/C 
A/B Z/C 

11 10 9 8 7 6 5 4 3 

SHIFT-ROTATE GROUP INSTRUCTIONS 
A/B 0 D/E *LS 000 t:CLE D/E TSL* 
A/B 0 D/E *RS 001 D/E 
A/B 0 D/E R*L 010 D/E 
A/B 0 D/E R*R 011 D/E 
A/B 0 D/E *LR 100 D/E 
A/B 0 D/E ER* 101 D/E 
A/B 0 D/E EL* 110 D/E 
A/B 0 D/E *LF 111 D/E 
NOP 000 000 000 

11 10 9 8 7 6 5 4 3 

ALTER-SKIP GROUP INSTRUCTIONS 

A/B 1 CL* 01 CLE 01 SEZ SS* SL* 
A/B 1 CM* 10 CME 10 
A/B 1 CC* 11 CCE 11 

11 10 9 8 7 6 5 4 3 

MAC AND INPUUOUTPUT INSTRUCTIONS 
A/B 0 

2 

2 

*LS 
*RS 
R*L 
R*R 
*LR 
ER* 
EL* 
*LF 

2 

IN* 

2 

IOG 000 A/B 1 H/C HLT 000 --Select Code 
1 0 STF 001 
1 1 CLF 001 
1 0 SFC 010 
1 0 SFS 011 

A/B 1 H/C MI* 100 
A/B 1 H/C LI* 101 
A/B 1 H/C OT* 110 

0 1 H/C STC 111 
1 1 H/C CLC 111 

1 0 STO 001 000 
1 1 CLO 001 000 
1 H/C soc 010 000 
1 H/C sos 011 000 

Notes: 1) * =A or B. Use with bit 11 as ,0 (A-Register) or 1 (B-Register). 

2) D/I, A/B, Z/C, D/E, H/C coded: 0/1. 

3) t CLE: Only this bit is required. 

4) t SL*: Only this bit and bit 11 (A/Bas applicable) are required. 

1 0 

1 0 

000 
001 
010 
011 
100 
101 
110 
111 
000 

1 0 

SZ* RSS 

1 0 

001 
001 
001 
001 
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HP 2100 MEMORY REFERENCE INSTRUCTION TEST 

The HP 2100 Memory Reference Instruction Test program confirms that all 14 

memory reference instructions operate correctly. This program should be the 

first one run in an HP 2100 computer, followed by the HP 2100 Alter-Skip 

Instruction Test and the HP 2100 Shift-Rotate Instruction Test programs. 

HARDHARE CONFIGURATION 

This program is run in any HP 2100 computer. No peripheral devices are 

used; errors and messages to the user are read from the program listing 

at the end of this text, according to the location at which a halt 

occurs. 

PROGRAM ORGANIZATION 

The program includes one pre-test routine and ten test modules. 

The pre-test routine is a loop that confirms operation of four instructions 

and the switch register: LIA 1 (load the contents of the switch register into 

the A-register), HLT (halt), OTA 1 (output the contents of the A-register to 

the switch register), and JMP LP~ (jump back to the start of the routine). 

After the pre-test routine, the main portion of the Memory Reference Ins~ruc­

tion Test program is started. The ten test modules perform the following 

functions: 

BASIC TESTS 

Checks for proper operation of simple alter-skip instructions that are 

used later within this module and within other modules. After the 

simple alter-skip instructions, this module tests simple uses of each 

memory reference instruction. 
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MEMORY REFERENCES TO A & B 

Checks operation of each memory reference instruction through the A­

and B-registers. 

E & OV REGISTER CHECKS 

Checks the results in the extend and overflow registers after execution 

of ADA and ADB instructions. 

INDIRECT ADDRESSING TESTS 

Tests each memory reference instruction for one and two levels of in­

direct addressing. 

INDIRECT ADDRESSING TO PAGE 1 

Test each memory reference instruction for indirect addressing to page l 

from the base page (page O). 

NOTE: The base page (page 0) includes locations 0 through 1777 8 , and 
page 1 includes locations 2000 8 through 37778 . 

INDIRECT ADDRESSING TO THE BASE PAGE (PAGE O) 

Tests each memory reference instruction for indirect addressing to the 

base page (page 0) from page 1. 

REGISTER INTERACTION TESTS 

Confirms that each memory reference instruction affects only the 

proper register(s). For example, an LDA instruction must not change 

the B, E, or OV (overflow) registers. 

INDIRECT ADDRESSING VIA THE A & B REGISTERS 

Tests each memory reference instruction for indirect addressing via the 

A- and B-registers. 
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ITERATIVE TESTS 

Repeats each memory reference instruction in a loop 65K times to 

ensure it executes consistently. If an intermittent failure exists, 

this routine possibly will find it. 

DATA PATTERN TESTS 

Checks the load, store, and compare instructions throughout two 

pages (2K) of memory (less the last 1008 locations). Then this 

routine checks the ADA, ADB, IOR, XOR, and AND instructions for 

execution with 10 pairs of arbitrary arguments. 

Normally after each module has completed its tests, the program advances to the 

next module through an NOP (no operation) instruction. However, the user may 

consult the listing of this program (at the end of this text) and change any NOP 

instruction (through front panel access) to a HLT or a JMP instruction, if needed. 

ERROR ANALYSIS 

If the program detects an error, it halts with 1020008 displayed. To deter­

mine the error, press M to display the halt address, then consult the program 

listing, at the rear of this text. 

In most cases, two steps are used to determine what specific failure occurred. 

First, read the comments in the program listing for that halt. Then use the 

INSTRUCTION STEP button to step through the program one-instruction-at-a-time 

from the instruction following the preceding halt. Carefully check the re­

sults of each instruction after each press of the INSTRUCTION STEP button. 

After the error has been analyzed, the program may be resumed by setting the 

next instruction address, pressing INTERNAL and EXTERNAL PRESET, then.press­

ing RUN. 
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At the end of a complete cycle, the program tests bit 15 of the switch regis­

ter. If that bit is set on, the program halts with 1020778 displayed. If 

bit 15 is set off, the program restarts at the Basic Tests module. 

A complete cycle of the program occurs in 30 to 40 seconds. 

If the computer halts with 1070778 in the DISPLAY REGISTER, the program has ad-

vanced to an unused location. (When the program is loaded, all unused locations 

are set to the special halt instruction 1070778 .) Isolate the program module 

that caused the error by patching and by trial and error. For example, the 

NOP instruction at the end of a program module may be changed to an HLT or a 

JMP instruction. 

NOTE: It may be necessary to reload the program first. 

OPERATING INSTRUCTIONS 

a. Use the Basic Binary Loader to load the HP 2100 Memory Reference 

Instruction Test program. 

NOTE: If the Basic Binary Loader does not appear to operate 
correctly, refer to the SOFTWARE OPERATING PROCEDURES 
manual. 

b. The pre-test routine (summarized in the Program Organization section of 

this text) can be used or skipped. To use it, skip to step f, otherwise 

proceed directly to step c. 

c. Start the main portion of the HP 2100 Memory Reference Instruction Test 

program: 

1. Set the starting address 1008 • 

2. Clear the switch register. 

3. Press INTERNAL and EXTERNAL PRESET then press RUN. 

d. The program runs continuously until an error is detected or it is halted 

as described in step e. 

MRI-4 



e. To halt the program at the end of a complete cycle (1020778 is displayed), 

set switch register bit 15 on. (While the program is running the S button 

is lit, indicating that the switch register may be set through the DISPLAY 

REGISTER.) Or, to halt the program at any time, press HALT/CYCLE. 

f. To use the pre-test routine, consult the listing of the program at 

the rear of this text. The pre-test routine resides in memory locations 

108 through 138 . Use the INSTRUCTION STEP button to step through this 

routine one-instruction-at-a-time. Carefully check the results of each 

instruction after each press of the INSTRUCTION STEP button. When finished, 

return to step c. 
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PAGE llllC!Jl PAGE 0002 

HU ASMB, Ar•1t·1T UB 901664 
l.Pll 000010 U9 001665 
START 11100100 U10 001666 
X1 11100453 K7 001667 
X2 lllllU1454 IR11 001670 
X4 1110051113 IR12 001671 
X5 01110515 IR13 001672 
RTNl 1111110522 IR14 11101673 
RTN2 ll00526 ADR13 11101674 
P3 000531 ADR14 001675 
RTN3 111111111532 ,Pt 001676 
P4 1110111542 ,P2 001677 
RTN4 01110543 K 11!1 001700 
X21!1 0111111644 Kil 001701 
X21 1110111654 K12 001702 
X22 llll'!fl665 T2A 001703 
X23 00111675 JMP1A 001704 
X24 00111704 SRU 01111705 
I Rt 1110131111 ,ADR3 001706 
IR2 001303 Pll9A 001707 
RA:! 111111307 FCA 001710 
RU 11101320 LCA 001711 
JMP2 001612 JS87 001712 
,P3 001615 JMP!5 001716 

:s: ,P4 01!11616 PG1 001777 
Ml 001625 P6 002062 

::0 M2 001626 P7 002065 
H 
I • 0 001627 Pll 002066 

O'\ • 1 1110163111 P99 01'12223 
EVENl 1'11111631 X99 002224 
0001 001632 RAU 002542 
Kl 001633 RA12 002545 
PMU 001634 P13 002551 
BIT1!5 001635 X13 002552 
HL Tril 001636 P14 002566 
H7877 11101637 X14 002567 
Tl 001640 I.Pt 002623 
AOOR1 801641 LP2 002632 
AOOR3 001642 LP3 002641 
ADOR4 001643 LP4 002650 
JR1 001644 LP!5 002657 
JR2 001645 LP6 002667 
JR3 001646 LP7 002677 
JR4 001647 LP8 002707 
A 000000 LP9 002717 
8 000001 LP10 002726 
ADDR2 1110165111 LP11 002736 
ADD RY 001651 LP12 002746 
ADOR7 001652 LP13 002756 
Ut 001653 LPt4 002766 
IA2 001654 LP15 002776 
IA3 001656 LPt6 003006 
U4 11101657 LP17 003015 
U5 001661 LPt8 003024 
U6 01?Jl 662 LPt9 Pl03034 
U7 11101663 LP20 1111113052 



PAGE 0003 

LP21 003070 
LP22 00311116 
LP23 003124 
LP24 003142 
LP25 003160 
LP26 003176 
LP27 003214 
Zl 003217 
Z2 003220 
PT1 003247 
PT2 003257 
PT3 i!03260 
PT4 003274 
PT5 003275 
Al A 003362 
A2A 003363 
SUMA 003364 
IORA 003365 
XORA 003366 
ANDA 003367 
KUA 003370 
KllA 003371 
TlA 003372 
K12A 1'11113373 

:s: JMP5A 003374 
::i.::i JS87A 003375 
H P7A 11103376 I 
-...] TBLA 003377 

TBL 1 1 01'13400 
TBL,2 003406 
TBL,3 003414 
TBL,4 01<'134?2 
TBL,!5 003430 
TBL,6 003436 
TBL,7 003444 
TBL,8 0034!52 
TBL,9 11103460 
TB,10 003466 
TBLE 0L'l3474 
T2 003475 
SR1 11103476 
JMP1 1111113500 
•• NO ERRORS• 

PAGE 001114 #1111 2100 MEMORY REFERENCE INSTRUCTION TEST 

0001 
001113• 
0004 
0005• 
0006• 
0007• 
0008• 
0012 

0014* 
0015• 
0016• 
0017 
0018 
0019 
0020 
0021 

ASMB,A,B,L,T 

00002 oRG 2 
THE f'OLLOWING 

lJNL 
SOURCE LINES ARE SUPPRESSED 

SUPPRESS SOURCE LISTING 
REP 1982 

OCT 107077 
PUT 107077 HALTS IN CORE 

LOCATIONS 2 THRU 3677 (2K) 
LST RESUME SOURCE LISTING 

THE FOLLOWING IS A SIMPLE LOOP WHICH CAN BE USED TO CHECK THE 
SWITCH REGISTER, HLT INSTRUCTION, & JMP INSTRUCTION, 

00010 
111001111 102501 LP111 
1111'1011 10211100 
1'1011112 102601 
111011113 11124010 

ORG !0B 
LU I 
HLT ll 
OTA I 
JMP LP0 

SWITCH REGISTER TO A REG. 
T•lll2011101 A•SW, REG, CONTENTS 
SW, REG, + A REG, 
DD AGAIN 



PAGE 000!5 #01 BASIC TESTS PAGE lillillil6 #lill BASIC TESTS 

011123 01il100 ORG 1888 111179• 
01112•4* 00811 lil0146 Pl61625 LOA Ml 
0112!5• CHECK SIMPLE ALTER•SKIP INSTRUCTIONS 1111181 lill!147 051625 CPA Ml 
01126• 111182 1110150 00201111 RSS 
01127 1110100 002001 START RSS 0083 01!1151 102000 HLT 0 LOA Ml/CPA Mt FAILED 
0028 00101 10:;>00111 HLT lil RSS FULl!D 0884• 
01129• 0885 01111!52 061631 LOA EVENl 
illl3111 00102 0111241il111 CLA 111086 00153 051631 CPA EVEN1 
01131 1'10103 0921'102 8ZA 0087 00154 11102001 RSS 
0032 011111il4 1111211100 HLT 111 CLA/SZA FAILl!D 0088 1110155 t 021111110 HLT 0 LOA EVEN1/CPA EVEN1 FAILED 
011133• 1111189• 
01134 0010!5 002400 CLA illl9111 01111 !56 061632 LOA 0001 
01113!5 lil0108 002003 SZA,RSS 11l1!91 1110157 11151632 CPA 0001 
11lfi'J36 00107 0020111 RSS 111092 A016A 11102001 RSS 
0837 1'10110 102000 HLT 111 CLA/SZA,RSS FAILED 01193 1!10161 102000 HLT 111 LOA 0001 /CPA 0001 FAILED 
0038* 0894• 
0839 00111 006400 CLB 089!5 1110162 002400 CLA 
011140 00112 1111116002 SZB 11111196 00163 051625 CPA Ml 
illl41 00113 11112000 HLT fll CLB/SZB FAILED 1111197 0111164 102000 HL T 111 CLA/CPA Mt FAILED 
0042• 0098• 
illl43 01!114 011164111111 CLll 0099 1110165 061631 LOA EVENl 
0044 0011 !5 006003 8Z8,RSS 011110 00166 11151632 CPA ODDI 
0045 00116 002001 RSS 1!1101 1'10167 10211100 HLT "' LOA EVENl/CPA 0001 FAILED 
illl46 0111117 10211100 HLT fll CLB/SZB,RSS 'AILED 111102• 

:s: 01147• 0103* 

::ti 0048• CHECK CPA INSTRUCTION 111104• CHECK STA INSTRUCTION 
H 11lfi'l49• 0105• 
I illl!50 01!1121!1 1'102400 CLA 0106 0111170 1'102400 CLA 

CXl 0051 00121 051627 CPA ,0 011'17 0111171 1'17 t 640 STA Tl 
0052 00122 002001 RSS 0108 1110172 051640 CPA T1 
111053 1'10123 11112000 HLT 0 CLA/CPA 0 11 FAILED 0109 00173 1'10211101 RSS 
00!54• 0110 01'1174 102000 HLT 0 CLA/STA Tl/CPA T1 FAILED 
011155 1'10124 1'102400 CL.A 0111* 
011156 1'10125 051625 CPA Ml 0112 0111175 1'03400 CCA 
011157 1110126 102000 HLT 0 CL.A/CPA Mt FAILED 0113 00176 1'171640 STA Tl 
0058• 0114 00177 051640 CPA Tl 
11l1!59 11!0127 00340111 CCA 0115 1'102111111 li!02111A1 RSS 
011160 00130 051625 CPA Ml 0116 0021111 1021111'10 HLT " CLA/STA Tl/CPA T1 FAILED 
0061 1'10131 00201111 RSS 0117• 
011162 01'1132 102000 HLT 0 CCA/CPA Ml FAIL.ED 0118 1110202 1'161631 l DA fVENI 
011163• 0119 1111'121'13 071640 STA T1 
0064 00133 002404 CLA,INA 0120 0!0204 051640 CPA Tl 
0065 1'10134 1'102003 SZA,RSS 0121 00205 11102t>11'1 I RSS 
0066 00135 102000 HLT l'I CLA,INA/SZA,RSS ,AIL!D 0122 1'1021'16 Ull20A0 HLT 0 LOA EvEN1/STA Tl/CPA Tl FAILED 
0067• 0123• 
0068 00136 002404 CLA,INA 0124 1111'1207 11161632 LOA 0001 
0069 00137 1'151630 CPA .1 0125 1110211-l 1'171640 STA T1 
007111 1!10140 0021'101 RSS 0126 il!021 I 11151640 CPA T1 
11111171 1'10141 10201110 HLT 0 CLA,INA/CPA al FAILED 0127 00212 1'11'121'1111 I RSS 
011172• 0128 00213 tl'l20A0 HLT Ill LOA 0001/STA Tl/CPA Tl FAILED 
0073• CHECK LOA & CPA INSTRUCTIONS 0129• 
111074• 0130• 
0075 0111142 061627 LOA ,0 0131• CHECK ANO INSTRUCTION 
111076 1110143 051627 CPA ,0 0132• 
011177 00144 01112AA1 RSS 0133 Ol0214 0~34~0 CCA 
0078 1'11'1145 102000 HLT "' LOA 0 0/CPA 1 0 FAILED 0134 0111215 011625 AND Ml 



PAGE 0007 #01 BASIC TESTS PAGE 001110 #01 BASIC TESTS 

0135 A0216 111511525 CPA Mt 0191• 
0136 1'1111217 1'1111211101 RSS 0192 1'10271 1'102400 CLA 
0137 1'111122111 111121111'1111 HLT 0 CCA/AND Ml/CPA Mt FAILED 0193 0111272 11121625 XOR Ml 
0138• 0194 0111273 051625 CPA Ml 
0139 0111221 1'1024fll0 CLA 0195 1'1111274 r-111121111'11 RSS 
0140 1'1111:>22 fil 11625 ANO Ml 0196 1'1111275 102000 HLT 0 CLA/XOR Ml/CPA Ml FAILED 
0141 0fll223 111112002 SZA lil197• 
0142 00224 10:?0110 HLT 111 CLA/AND M1/SZA FAILED 0198 11Hl276 1'10341'!0 CCA 
0143• 0199 01'1277 r-121625 XOR M\ 
0144 00225 11102400 CLA 021110 01713111111 1'1021'11'12 SZA 
0145 00226 011627 AND ,0 0201 1'11'131'11 1021711'10 HLT 0 CCA/XOR Mt/SZA FAILED 
0146 0!11227 002002 SH 021112• 
0147 00230 10211110 HLT 0 CLA/ANO ,111/SZA FAILED 111203• CHECK CPB INSTRUCTION 
0148• 021114• 
0149 00231 003400 CCA 021115 0111302 1'1'164111111 CLB 
0150 0111232 011627 ANO ,0 0206 011131'13 "155627 CPB ,i!I 
0151 00233 002002 SZA 0207 00304 00201'11 RSS 
111152 00234 1021)100 HLT 0 CCA/AND ,0/SZA FAILED 0208 00305 102000 HL T VI CLB/CPB ,0 FAILED 
0153• 0209• 
0154• CHECK !OR INSTRUCTION 0210 Vl03"16 '1015400 CLB 
0155• 02 I 1 00307 055625 CPR Mt 
0156 00235 0024111111 CLA 0212 00311'! 111121111110 HLT 0 CLB/CPB Mt FAILED 
0157 111111236 03!·627 IOR ,0 0213• 
0158 1110237 1110211102 SZA 0214 0111311 1'!07400 CCB 
0159 111111240 111120111111 HLT 0 CLA/IOR ,111/SZA FAILED 0215 1'10312 Vl55625 CPB Mt 

~ 0160• 0216 1110313 11102001 RSS 
:Al 0161 1110241 011J2400 CLA 111217 1'10314 10211100 HLT 0 CCB/CPB Mt FAILED 
H 
I 0162 0111242 031625 IOR Ml 0218• 

l..O 0163 1'10243 1'151625 CPA Mt 0219 01'!315 01116404 CLB, INB 
0164 1110244 0021'101 RSS 0220 00316 01116003 SZB,RSS 
111165 00245 10201110 HLT 111 CLA/IOR Mt/CPA Mt FAILED 0221 00317 102000 HL T llJ CLB,INB/SZB,RSS FAILED 
0166• 0222. 
0167 00246 C'l0341110 CCA 111223 00321'1 Vl06404 CLB, INB 
0168 1110247 >'31625 IOR Mt 0224 00321 055630 l.PFl , I 
0169 00250 1i15!625 CPA Mt 0225 0111322 1'102~0 I RSS 
0170 111111251 00201111 RSS 0226 Vl0323 1021111110 HLT 111 CL8,INR/CPB ,1 FAILED 
0t 71 0111252 102000 HLT 111 CCA/lOR Ml/CPA Ml FAILED 0227• 
111172• 0228• CHECK LOH I!. CPR INSTRUCTIONS 
111173 00253 00341110 CCA 0229• 
0174 00254 031627 IOR .0 0230 111111324 0656'7 LOB .0 
0t75 1'1111255 051625 CPA Mt 111231 1'10325 11155627 CPB .0 
0176 1'1111256 01112001 RSS 0232 0111326 01'!201'!1 RSS 
0177 1110257 10201110 HLT 0 CCA/IOR ,0/CPA Mt FAILED 0233 01i1327 !021i100 HLT 111 LOB .0/CPB 0 0 FAILED 
0t78• 0234• 
0t79• CHECK XOR INSTRUCTION 0235 1'10330 "'65625 LOB Mt 
0180• 111236 00331 055625 CPB Mt 
0181 Pl111:>60 01112400 CLA 0237 P\11133:> 1'!020"'1 RSS 
0t82 00261 021627 XOR .0 0238 1110333 10201110 HLT Iii LOB Mt/CPB Ml FAILED 
0183 00262 111111201112 SZA 0239• 
0t84 1110263 1021'100 HLT 0 CLA/XOR ,0/SZA FAILED 024111 0111334 .-651531 LOB FVEN1 
0t85• 0241 00335 11155631 CPB f\IENI 
0186 00264 11103400 CCA 0242 111111336 002001 RSS 
0t87 00265 0211527 XOR ·"' 0243 00337 1t>J2000 HLT 0 LOB E\IENl/CPB E\IENl FAILED 
0188 00266 051625 CPA Mt '1244• 
111189 01i1267 l'llil21'll'!l RSS 111245 Vllil34PI lilb5632 LOB 0001 
0190 ~0270 102000 HL T l'I CCA/XOR ,0/CPA Ml FAILED 0246 1110341 055632 CPB ODDt 



PAGE l'l01'l9 #01 RAS IC TESTS PAGE 0010 #Oil BASIC TESTS 

0247 01i'1342 1'!02001 RSS 0303• 
0248 00343 10201'10 HLT Ill LD8 ODD1/CPS ODD1 FAILED 031114 lllli!415 Ol61631 LOA EVEN1 A • 052525 
0249• 0305 00416 '141631 ADA EVEN1 A • 125252 
02!50 00344 006400 CLS 03A6 0111417 IA51632 CPA ODDI 
02!51 0034!5 0!55625 CPS Ml 03Vl7 1'!0421'! t'll'l2001 RSS 
02!52 00346 102Ali'l0 HLT 0 CLS/CPa Ml FAILED 0308 P!lil421 1 lil2Vll/l0 HLT lil LOA E.VENl/ADA EVEN1/CPA ODDI FA! 

02!53• 0309• 
02!54 00347 1116!5631 LOB EVEN1 031111• CHECK ADF! INSTRUCf JON 
02!5!5 003!50 0!5!5632 CPS ODDI 0311• 
02!56 003!H 10200111 HLT 0 LOB EVfNl/CPB ODDI FAILED 0312 lill/l422 1Hl641il0 CLB 
02!57• 0313 00423 i:l45625 AOB Mt 

02!58* CHECK STB INSTRUCTION 0314 lili:l424 <"55625 C:PB Mt 

1112!59• 0315 0111425 1110:?0!01 RSS 

0260 003!52 006411l0 CLB 0316 l'llil426 1 lil:?000 HLT QI CLB/ADR Ml/CPS Ml FAILED 

0261 003!53 075640 STB Tl 0317• 
0262 11103!54 111!55640 CPS Tl 0318 lilf11427 111lil741il0 CC!l 
0263 0035!5 1'1021'101 RSS 0319 1111'1430 045625 AOR Ml 

0264 11103!56 10211100 HLT 0 CLB/STR Tl/CPB Tl FAILED 0320 00431 1'1556:?6 CPB M2 

026!5• 0321 1'10432 002001 RSS 
0266 00357 007400 CCB 0322 0111433 10;:>000 HLT 0 CCB/ADR Ml/CPB M2 FAILED 

0267 00360 11175640 STS Tl 0323• 
0268 00361 lil!5!5640 CPB Tl 0324 1110434 065632 LOB 0001 8•125252 
0269 00362 1110211101 RSS 0325 011435 045632 ADS 0001 R•052524 
0270 00363 10211100 HLT 0 CC8/STB Tl/CPB Tl FAILED 111326 0111436 055633 CPH Kt 

~ 
0271• 0327 0!111437 1110201111 RSS 

::u 0272 00364 1'165631 LOB fVENI 111328 0044111 11121110111 HLT 0 LOB ODDI/ ADB ODD1/CP8 Kl FAILED 
H 0273 00365 075640 STB T1 111329• 
I 0274 0111366 055640 CPS Tl 111330 '110441 fl65631 LOB EVEN! 8•125252 

...... 
027!5 00367 1111112001 RSS 0331 (.'10442 '1'45631 ~DB fVENt 8•1'152525 

0 
111276 00370 1021'10111 HL T 0 LOB EyENl/STR Tl/CPB Tl FAILED 111332 1'1111443 '1'55632 CPB 0001 

0277• 111333 01-l444 1'1020!H RSS 
0278 00371 06!5632 LOB 0001 1'.1334 lillil445 ! 020111<'1 HLT "' LOR EvENl/AOA EVfNl/CPH 0001 f Al 

0279 00372 075640 STB Tl 0335• 
0280 1110373 05564111 CPB Tl 111336• CHECK .JMP INSTRUCTION 
0281 00374 1110211101 RSS 111337• 
0282 0037!5 102000 HLT Ill LOB ODD1/ST8 ODDl/CPB Tl FAILED 0338 1>10446 1>124450 JMP •+2 
111283* 0339 00447 I Ol2li'lf;H'I HLT "' JMP FAJLED 
0284• CHECK ADA INSTRUCTION 0340• 

028!5• 0341• CHECK JSB INSTRUCTION 
0286 1110376 002400 CLA 0342• 
0287 1110377 1'141625 ADA Ml 0343 1111'145111 1'11'1240el CLA 
0288 00400 0!51625 CPA Ml 0344 00451 11171'1454 STA )t'2 NOP LOCATION X2 
0289 00401 1'102001 RSS 1!1345 00452 i/114 454 JSB •+2 
0290 00402 10211100 HLT 0 CLA/ADA Mt/CPA Mt FAILED 0346 0111453 t 021111110 XI HLT "' JSB FAILED 

0291* 0347 1110454 111001111'1'1 X2 NOP 

0292 00403 003400 CC.A 0348 lil04'55 0Ml454 I DA X2 
0293 00404 11141625 ADA Ml 0349 lillll456 1'151641 CPA ADDRI ADDRI • ADDRESS Xl 
111294 004111!1 11151626 CPA M2 111350 1'10457 lil021i10 I RSS 
029!5 li'Hil41'l6 00201111 RSS t-i351 fHl4M I 1'121'100 HLT 111 JSB FAILED • BAD RETURN ADDRESS 

0296 00407 11112000 HLT O! CCA/ADA Ml/CPA M2 FAILED 111352· 
0297• 0353• CHE.CK TSZ !NSTRUCTTO~I 

0298 00410 1'161632 LDA ODD1 A11125252 0354• 
111299 00411 041632 ADA ODDI A•ll52524 0355 1111> 4 Ii 1 P,0241110 CLA 

0300 00412 051633 CPA Kl VJ356 "'"'462 1'71640 STA Tl T1=0 
0301 1'10413 002001 RSS 0357 0041i3 lil356dlil IS7 Tl 
0302 0111414 10?1'100 HL T l'I LDA ODDI/ADA ODDI/CPA Kl FAILED 0358 PJ1'14o4 1Ai>20'11 flSS 



PAGE 00 t t #0 t AAS TC TESTS PAGE fll'! 1 ::> 1101 MEMORY RF FERENC ES TO A & B REGISTERS 

0359 00465 102000 HLT "' ISZ FAILED • UNEXPECTED SKIP 0388 005\6 061644 LOA JR! A • JMP RTNl 
036111 1'10466 065640 LOB T1 0389 i:l1115t7 1'165636 LOB HLT0 B • 1021!90 
0361 1'11'1467 fl55630 CPR • 1 0390 1'10521'1 024000 JMP A 
0362 1'11'1470 01il20M PSS 0391 00521 1021'11110 HLT l'I JMP A FAILED 
0363 00471 !02000 HL T l'I ISZ FAILED • T! NOT 1 0392 .. 
0364• 0393 ·00522 11161636 RT"lt LOA HLT0 A • 102000 
0365 00472 1'103400 CCA 0394 [!10523 0651\45 L DB JR2 B • JMP RTN2 
0366 00473 071640 STA T1 T1•177777 0395 1'11'1524 0241101 JHP 8 
0367 00474 1'135640 ISZ Tl 0396 00525 1021'100 HLT 0 JMP B FAILED 
0368 1110475 t (1)211100 HLT 0 ISZ FAILED • DID NOT SKIP 0397• 
0369 1'10476 061640 LOA Tl 0398 1'10526 1'1024i:l0 RTN2 CLA A • NOP 
0370 1'1111477 1'10?002 SZA 0399 00527 1'165646 LOB .!R3 B • JMP RTN3 
0371 0'1l51'10 102000 HL T 1'I lSZ FAILED • Tl NOT 0 0400 1111'1530 l'l! 40'110 JSB A 
0372• 0401 1'11'1531 I '112000 P3 HLT 111 JSB A I" AILED 
0373 005"11 1'102400 CLA 0402 1'10532 1'151642 RTN3 CPA AODRJ ADDRJ • LOCATION PJ 
0374 1'!0502 071640 STA Tl Tl •0 0403 01'1533 1'1020'11! RSS 
0375 00503 002004 )(4 INA 0404 00534 1021'100 HLT 0 BAD RETURN ADDRESS IN A 
0376 0051'14 002003 SZA,RSS 0405· 
0377 00505 "'24515 JMP X5 0406 00535 '161636 l DA HL T0 A • 102000 
0378 01il506 035640 ISZ T1 1:1407 00536 065647 LOR JR4 
0379 005A7 11102001 RSS 0408 00537 t"7401112 STB 2 2 • JMP RTN4 
0380 '11051111 10211100 HLT 0 ISZ FAILED • UNEXPECTED SKIP li'l41'l9 1110541'1 11106400 CLB B • NOP 
0381 til05 It 051640 CPA Tt 0410 1>11>1541 l'l 14A01 JSB A 
0382 '110512 1112451'13 JMP X4 0411 00542 102000 P4 HLT lil JSB B FAILED 

:s: 0383 lil0513 10201il0 HLT 
"' ISZ ~All.ED • T1 NOT INCREMENTED 0412 00543 1'55643 RTN4 CPB AOOR4 ADDR4 • LOCATION P4 

~ 0384 00514 024503 JMP X4 0413 1110544 0020'1 I RSS 
H 0385• 0414 fl0545 102000 HLT "' BAD RETURN ADDRESS IN B I 
I-' 0386 111111515 11'tll1'101illil X5 NOP ••••• MODULE LOOP 0415• 
I-' 0416 1110546 11161637 LOA H7077 H7077 • 107077 

0417 1'10547 1'17'1002 SU 2 RESTORE HALT TO LOCATION 2 
0418• 
0419 1110550 11165631 LOR FVENI 
0420 00551 06111001 LDA B 
0421 fl0552 051631 CPA El/ENI 
0422 00553 00201'11 RSS 
0423 1'10554 10211100 HL T Pl LOA B FAILED 
>l424• 
0425 00555 061632 LOA 0001 
0426 00556 fl6401'10 LOB A 
0427 00557 1155632 CPR ODDI 
0428 01il561il t"02fl0 I RSS 
0429 A>l56 I 102000 HLT O! LOB A FAILED 
0430• 
0431 1'10562 1'107400 CCB 
0432 1'10563 11102400 CLA 
0433 1-10564 Pl70001 STA R 
0434 01'1565 01'1601112 SZB 
0435 lil0566 10201'10 HLT 111 STA B FAILED 
0436• 
0437 00567 00341il0 CCA 
0438 1110570 1'106400 CLB 
0439 1'!0571 07401'!0 STB A 
0440 00572 M!21'102 SZA 
0441 1'10573 10201'!0 HLT 0 STB A FAILED 
0442• 
0443 1'10574 061631 LOA EVEN! 
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0444 111111575 CIJ65631 LOB EVEN! 051110 00657 0511101111 CPA 8 
0445 00576 05111CIJ01 CPA R 11151111 00660 11124644 JMP X2111 
111446 00577 111021'1'11 RSS 0502 1110661 102000 HLT OJ ISZ A FAILED • BAD CONTENTS IN A 
0447 lil061110 1021'100 HLT 111 CPA 8 FAILED 0503 00662 024644 JMP X2111 
0448 111061H ti5401110 CPI! A 0504• 
0449 01llli02 lil02001 RSS 051115 !110663 002400 CLA 
111450 0061'13 102000 HLT 0 CPB A FAILED 0506 00664 0064111111 CL8 
111451• 111507 00665 00211104 X22 INA A•A+11 NEXT EXPECTED 8 CONTENTS 
0452 111061114 065625 LD8 Ml 0508 QJ!/1666 1110201112 SZA EXPECT ISZ TO CAUSE SKIP IF 0 
111.C53 11111161115 1102400 CLA 111509 00667 11124675 JMP X23 NO SKIP EXPECTED 
0454 0061'!6 1'1301111111 IOR 8 111510 1!1!1161111 034001 ISZ A 
0.C55 1'!0607 11151625 CPA Ml 0511 111111671 11112111111111 HLT Pl ISZ 8 FAILED • DID NOT SKIP 
0.C56 1'10f\10 11102001 RSS 0512 1!1!11672 006002 SZ8 
111451 00611 102111'110 HLT 0 IOR 8 FAILED 0513 00673 102111110 HLT 0 ISZ FAILED • 8 NOT 0 
l!l.c58• llJ514 1110674 1112471114 JMP X24 END Of LOOP 
llJ.c59 1'!0612 011174111111 CC8 111515 llJlll675 03411101 X23 ISZ A 
111460 1'10613 11102400 CLA 0516 1'1111676 11102001 RSS 
l!l.C61 1'11!1614 A21!1Alll1 XOR B 0517 00677 11112000 HLT l'l ISZ 8 FAILED • UNEXPt:CTED SKIP 
1!1462 1'10615 051625 CPA Ml 0518 011170111 1'154000 CPB A 
0463 00616 1'10211101 RSS 111519 011171111 11124665 JMP X22 
0464 A0617 10201110 MLT 0 )(OR 8 FAILED 0520 00702 102001!1 HLT l!I ISZ B FAILED • BAD CONTENTS IN 8 
l!l.C65• 0521 00703 11124665 JMP X22 
0466 00620 1'10741110 CCI! 0522* 
0467 1110621 1'161631 LOA EVEN1 0523 0011'!4 1'161631 X24 LOA EVENl :s: 0468 00622 A 11'101111 •ND R 052.C 111071'15 051'1000 CPA A 

:x1 0469 111111623 051631 CPA EVEN! 0525 011171116 002001 RSS H 
0470 00624 1'1111211101 RSS 0526 00707 102000 HLT 0 CPA A FAILED I 

I-' 0471 1111'16?5 102000 HLT 0 AND B FAILED 0527• 
11.J 0472• 111528 00710 065632 LOB 0001 

0473 00626 065631 LOB fVEN1 0529 00711 11154001 CPI! I! 
0474 1'10627 A0l'400 CLA 0530 00712 11102001 RSS 
0.C75 111063111 1'1401111'11 ADA 8 0531 00713 10211100 HLT !II CPB B FAILED 
0476 1111'11\31 11151631 CPA EYF.Nl 0532• 
0477 0!0632 1'1111201111 RSS 0533 00714 11161632 LOA 0001 
047B 00633 1021'!1"10 HLT 111 ADA II FAILED 0534 0111715 06011100 LOA A 
0479• 0535 00116 1'15111000 CPA A 
0480 00634 1'161632 LOA ODDI 0536 00717 00211101 RSS 
llJ481 1110635 111111641110 CLB 0537 1110120 10201/J0 HLT 0 LDA A/CPA A FAILED 
0482 1'10636 1114401!10 AD8 A 0538• 
0483 00637 1'155632 CPB ODDI 0539 00721 0!65631 LOB EVENl 
0484 1'10640 1'1021'!1'11 RSS 1115.C0 00722 064001 LDB R 
111485 01'1641 102000 HLT i1 ADR A FAILED 0541 00723 054001 CPB 8 
0486• 0542 0012.C 002001 RSS 
0.c87 111111642 1'102400 CLA 05.C3 00725 111120110 HLT Ill LOB 8/CPB 8 FAILED 
0488 00643 1'!06400 CLB 05.C4• 
0489 01'1644 llJ06A0.C X2111 lNB 11•8+1: NEXT EXPECTED A CONTENTS 0545 00726 003400 CCA 
0.C90 00645 11106002 SZB EXPECT ISZ TO CAUSE SKIP If 0 05.C6 910727 0701'100 STA A 
l!l.C91 1'10646 1'124654 JMP X21 NO SKIP EXPECTED 0547 0111730 11151625 CPA Mt 
0492 Al/!647 A34AA!ll lSZ A 0548 0111731 0111201!11 RSS 
0493 1!1111650 1111:11'11!10 HLT Ill ISZ A FAILED " DID NOT SKIP 0549 Al!l732 1111211100 HLT 111 STA A FAILED 
0.C94 00651 11111!2002 SZA 0558* 
0495 00652 10?1'!1'10 liLT 0 157 FAILED • A NOT 0 0551 1!11'1733 065632 I.DB ODD1 
0.C96 111111653 1)124665 JMP X22 END OF LOOI' 0552 00734 11174001 ST8 B 
0497 00654 1'!341'11'10 X2t ISZ A 0553 00735 055632 CPB ODD1 
0498 006!\5 1110?A1111 RSS 055.C 00736 11102001 RSS 
0499 006!\6 11-ll'AAA HL T 111 !SZ A FAILED • UNEXPECTED SKIP 0555 00737 1021'!00 HLT 0 ST~ 8 FAILED 
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0556• 0588 0077 \ f'f/Jt'l11140 CLE 
0557 111074(.l 1116\6.H LOA fVENI 0589 00772 1110211140 SEZ 
0558 00741 1114111000 ADA A 052525 • 052525 • 125252 0590 1110773 102000 HLT 0 CLE/SEZ FAILED 
0559 1110742 051632 CPA ODDI 0591• 
0560 "10743 1'0::>0>11 RSS 0592 (.10774 "10"1f.l40 CLE 
0561 00744 10::>01rn HLT 0 ADA A FAILED 0593 "1111775 >102041 SEZ,RSS 
0562• 0594 "10776 0020VI 1 RSS 
0563 00745 065632 LOB 0001 125252 • 125252 • 052524 0595 0fl'.777 \0:;>000 HL T fl. CLE/SEZ,RSS/RSS FAILED 
0564 00746 044001 AOB R 0596• 
0565 00747 055633 CPB Kt 0597 01fl'.00 vH:l2300 CCE 
0566 00751' 002001 RSS 0598 011?J01 00?041 SEZ,RSS 
0567 00751 Hl2000 HLT 0 ADB B FAILED 05Q9 0111102 10200111 HLT 0 CCE!SEZ,RSS FAILFD 
0568• 0600• 
0569 01'1752 0i<)3400 CCA 0601 01003 (102300 CCE 
0570 00753 03111000 IOR A 0602 t'il01l14 t'lt'l2040 SEZ 
0571 00754 1'1516?5 CPA Ml 0603 t'l\005 0!/J2t'l01 RSS 
0572 0f'!755 "1021'101 RSS 1iHi04 01006 10::>000 HLT 0 CCE/SEZ/RSS FAILED 
0573 "1111756 111120!00 HLT 0 IOR A FAILED 111605• 
0574• 0606 01007 103101 CLO 
0575 00757 Pl03400 CCA 0607 01Vl1 (,1 1lil2?!il1 soc 
0576 !il0760 0111100"1 ANO A 0608 01011 I Pl200!il HL T "1 Cl.0/SDC FAILED 
0577 00761 11151625 CPA Ml 0609• 
0578 0!il7'52 0021i101 RSS 0610 01012 1c,i3rn1 CLO 
0579 1'!1'!763 I 1112t'll/l0 HL T Iii AND A FAILED il6 I 1 111rnt3 U'l2301 sos :s: 0580• 0612 01014 0"1211111' I RSS 

~ 0581 00764 1!10340111 CCA 0613 I'! I Iii t 5 t fl21'!0(il HLT (ii CLO/SOS/RSS FAILED H 
I 0582 0076!\ 020Pll/l0 XOR A 0614• 

I-' 0583 0111766 01/12fl02 SZA 0615 01016 1"121"11 STO w 0584 lil0767 10211100 HLT 0 XOR A FAILED 0616 01017 10231>1 l sos 
0585• 0617 0102t'l 10201110 HLT 0 STD/SOS FAILED 
111586 0077111 ~'000011' NOP ***** MODULE LOOP 0618• 

0619 01 i>12 I 102Hll STO 
0620 01"22 102201 soc 
0621 1111023 t'l021111111 RSS 
0622 0lt'l24 t 0201>10 HLT "' STO/SOC/RSS FAILED 
0623• 
0624 01025 11112101 STO 
0625 (ii 1026 \i<l3301 sos c 
0626 O!tt'l27 t 02"11'10! HLT 11' STD/SOS C FAILED 
0627 "1 I "130! I !il220! 1 soc 
0628 0!10!31 102000 HL T 11' SOS,C IHD NOT CLEAR 011 
0629• 
0630• CHECK f & 011 RESULTS FOR ADA INSTRUCTION 
0631* 
0632 01"'32 P'!ill>J(il40 CLE 
0633 011>133 103101 CLO 
0634 0lt'l34 061634 LOA PMAX ADD 11177777 + 000001 
0635 01035 "14163111 ADA • 1 
111636 010!36 11151635 CPA HIT! 5 
0637 01037 0!021111111 RSS 
0638 0Hl4!il 10::>1111110 HLT 0 SUM NOT 10001110 
0639 I'! I 041 Pll'!211140 SEZ 
111640 01042 1021'!1'!0 HLT 0 E NOT I'! 
0641 t'llt'l43 102301 sos 
0642 111111144 1 Vl2!il00 HL T 0 011 NOT I 
0643• 
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0644 Alt;145 1'!0011140 CLE 0700• 
0645 llllA46 103101 CLO 071ll1 QI 1131 l'!c.ll'!Vl40 CLE 
0646 01047 11161625 LOA "I ADO 177777 + 177777 111702 (.l t t J;> 1lilJIA1 CLO 
0647 01051'! 041625 ADA Ml 0703 c.l 1133 M>1635 LOA RITt 5 ADD l01'!001i1 + 077777 
0648 01051 11151626 CPA M2 0704 "'1134 C'4 I 6J4 ADA P"IAX 
0649 01052 002001 RSS 0705 I'! I 135 "151625 CPA "'1 
0650 01053 102000 HLT I'! SUM NOT 177776 0706 Iii 11 Jli 002c.l01 R$$ 
0651 01054 1'!02041 SEZ,RSS 0707 11111 37 10;>000 HL T !71 SUM NOT 177777 
0652 O!l1i155 102121110 HLT 0 E NOT I 0708 lil1!4Vl >!0;'>11140 SEZ 
0653 01056 102201 soc 0709 1111141 t 0201110 HLT Iii E NOT Ill 
0654 1111057 10201110 HLT " OV NOT 0 0710 OJ 11 4;> 1fl221i11 soc 
0655• 0711 Vl 1143 11'201110 HLT Iii OV NOT 0 
0656 Vlli'J60 00111040 CLE "712• 
0657 Ill 1"61 10310 I CLO 0713 Iii 114 4 lilfl23011l CCE f .. 1 
0658 111111162 11161625 LOA Mt ADD 177777 • 011111101111 0714 1111145 10::> 11111 STO OV • 1 
0659 1111"'63 041630 ADA • 1 0715 [!I 1 \ 46 fl6\6J0 LOA • 1 
0660 111064 00211102 SZA 111716 1111147 1i14 I 6311! ADA • I 
0661 0111165 10201110 Hl.T 111 SUM NOT liM001110 0717 Iii 11 'iii! 11102fll41 SEZ,RSS 
0662 0111166 111021!!41 SEZ,RSS 0718 11111 5 I I fll21i!f/10 HL T Ill E NOT I 
0663 01067 10201110 HLT 0 E NOT 1 ~719 t'lt t 52 !0?31111 sos 
0664 111107111 10221111 soc 0720 fll 1153 I fl2fllfll0 HLT fll OV NOT 
0665 Pl107t 1 f112Pl00 HI. T 0 OV NOT 0 0721• 
0666• fll722• CHECK F & (lV f/F Sill TS FOR ADB INSTRUCTION 
0667 1111072 1110121040 CLE 0723• 

:s: 0668 1111073 103101 CLO 0724 fll 1154 l1flfllOl4fll CLE 
:;i::i 0669 01074 1111112400 CLA 0725 01155 1rn11111 CLO 
H 0670 Ill 111175 041627 ADA ·"' ADD 000000 + lil00000 0726 fll 11 56 [Af111\4(.l0 Clfl 
I ..... 0671 0111176 1110211102 SZA 07?7 fll 1157 lil45627 ADA .0 ADD 00111000 • 000000 

ii:.. 0672 1111077 I Pl2000 Ht.T fll SUM NOT 000000 0728 lH 160 "'06002 SZB 
0673 111I1111111 f/1111211140 SEZ 111729 l1J 1 ! Ii I j l<l;>[!lf/10 HL T Ill SUM NOT 000000 
0674 01101 102000 HLT 111 E NOT 111 0730 111116::> li!l'l2fll40 SEZ 
0675 01102 102201 soc 0731 1111163 I 02lilfll0 HL T !11 E NOT R 
0676 0111113 10201/Jll HL T 111 OV NOT 0 0732 1111164 I fl?21'11 soc 
0677• c.l733 c.l I I 65 10?fllfl0 HLT QI QV NOT 0 
0678 011"14 R00040 CLE 0734• 
0679 01105 t 03101 CLO f/1735 Vl 1166 t"0fllf14fll CLE 
0680 111111116 061634 l.OA PMAX ADD 077777 + 0777777 1!736 Vl1167 I '1311111 CLO 
0681 01107 11141634 ADA PMA)( 0737 Vl 11 70 11165634 LOA P"IAX ADD 077777 + 077777 
0682 01110 11151626 CPA M2 0738 "1 t 71 Q\45634 AOB PMAX 
0683 01111 1110201111 RSS 0739 111117? Vl55626 CPB "2 
0684 011. 12 102000 HLT 111 SUM NOT 177776 0740 1111173 li!llJ;>(;lfll 1 RSS 
0685 0 I 1I3 1'11'1211140 SEZ 0741 OI 1174 1 f/12""'"' HL T Ii! SUM NOT 177776 
0686 01114 102000 HLT 111 f NOT Pl 0742 r~ 11 75 lilf/1?&M0 SEZ 
0687 01115 10230!1 sos 0743 Iii 1176 1111::>1110fll HLT c.l E NOT l1J 

0688 01116 102000 HLT 0 OV NOf 1 0744 t'll I 77 Hl23fll1 sos 
0689• 0745 11112Vl111 11'12fllOl0 f.!LT 111 OV NOT 1 
0690 1111117 000040 Ct.E 0746• 

0691 1111120 103101 CLO 0747 c.l 12"' I 1110flllll40 CLE 
0692 1111121 11161635 LOA IHT15 ADD 10111000 + 1111000111 0748 Ill 12fll2 103101 CLO 
0693 Ii! 1122 11141635 ADA RIT15 0749 11112fll3 11165634 LOR PMAX ADD 11177777 + 000001 

0694 1111123 11111121111112 SZA 0750 0121114 1,145/iJ!iJ AOB • 1 
069!5 01124 10211100 HLT Iii SUM NOT 000000 0751 111121i15 11155635 CPB BIT15 
0696 C!! 125 002041 SEZ,RSS 0752 li!12Pl6 tiH-l?lilf/11 RSS 

0697 1111126 10201110 HLT 111 E NOT I 0753 11112P17 I fll2"11111l HLT 0 SUM NOT 1011000 
0698 01127 102301 sos 0754 Iii 121 (.l V11i!::>Pl4111 SEZ 
0699 1111130 102000 HL T fll OV NOT 1 0755 Iii 1211 , lil?r.11110 HL T r.. f NOT II! 
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07!56 "'121 ;> I (!123f" 1 sos 0812 "'127!5 1021"1Hl HLT "' ov NOT 1 
0757 I" 1:? I 3 102'100 HLT "' 

(lV •WT 1 0813• 
07!58• 0814 I" I :>76 Pl00!11Ql0 NOP ••••• MOnuLE LOOP 
0759 01:?14 1"00Pl40 CLE 
0760 0121 !5 1113101 CLO 
0761 01216 065625 l DB "1 ADO 177777 + 177777 
0762 Cl 1217 045625 ADA "1 
0763 lil1221l' f"55626 CPA M2 
0764 11'1221 f"V121'101 PSS 
076!5 0 1 2:>2 I 02Pl00 HLT QI SUM NOT 177776 
0766 Pl1::>23 "1'12~141 SEZ,llSS 
0767 01224 102"100 HLT 

"' E NOT I 
0768 Pl1 ?25 I "1221"1 soc 
0769 01221i I 0:?01110 HLT " ov NOT 0 
0770• 
0771 (~ 1;>27 "10f"fl4<1 CL!: 
0772 "'1230 I 0311-11 CLO 
0773 (11231 (>65625 LOH .. 1 ADO 177777 • idt'llH-101 
0774 "'1232 Ol4!5630 ADA • 1 
077!5 "'1233 0Pl6"1f'2 SZA 
0776 1111 :?34 1021'1'10 f<L T " SUM NOT 000000 
0777 "'123!5 1-10211141 SEZ,RSS 
0778 '111236 \1-12'100 HLT fl f NOT I 
0779 01237 10;>201 soc 

:s:: 0780 c.l l ;> 4VI 1 Pl2c.10"1 HLT V\ ov NOl 0 

~ 0781* 
H 0782 "'1 ?41 f"Pl111f"40 rLE 
I 0783 '11242 11'131VI1 CLO ,_. 

0784 '11243 f"6563~ LOB R IT 1 !5 ADD 10Pll'l00 + 11'1"111100 U1 
0785 IH244 1'1451i35 ADB RI T 1 5 
0786 "'1245 111f/16"102 SZB 
07!!7 "'1 :?46 1 f/l:?Dil"0 HL T 111 SU"4 NOT ""'"''""0 
0788 "'1 ;>47 Ol02.J41 SE:.Z,PSS 
0789 Oii 25f/I 11/121/10[,l HLT QI E NOT I 
0790 f'l I :?51 I r-l:? 31111 sos 
0791 1111252 111;>0(111/1 hLT f'I av NOT I 
0792• 
0793 (111253 f/1111f/l!ll40 CLE 
0794 01254 I f/131~1 CLO 
0795 Qll :?55 "'65635 LOB RJT15 ADD liHlfililf/I + 077777 
0796 "'1256 .,45634 ADH PMAX 
0797 "'1257 f/1551i25 CPR "'1 
0798 "'1260! f/102[,l~ 1 RSS 
0799 fll 12f> 1 1 '12C'lf/10 HLT " SUM NOT 177777 
08"10 "1 :?62 [,lf/l:?f/1411 SEZ 
081111 "'I ;:>63 1 "1211101'1 HLT .. E NOT 

"' 0802 "'1 :?64 I Vl22fll 1 soc 
081113 f/11 :?li5 I (,l?Ol0!<1 HLT "' nv NOT .! 

08"14• 
0805 Ol1?f>I\ 01'2300 r:cF F .. I 
0806 0\:)1;7 I '121"'1 SHJ ov .. 1 
0807 Oil :?7PI V\6563.J LOB • 1 
'1808 "1271 045630 hQR • I 
[,l809 f'l 1 :>72 VlV!:?{IJ 41 SEZ,PSS 
"181 il r.l 1273 10l:?l'IVlVl HLT .. E lllOT I 
01l I 1 "'127 4 I Vl'.Hl \ sos 
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111816• CHECK JMP INDIRECT 0872 01350 111120011 HLT 0 LOA,J FAILED - 2 INDIRECT LEVELS 
0817• 0873* 

0818 01277 125653 JMP IA1, I !Al • DEF IR 1 0874• CHECK CPA INDIRECT 
0819 01300 1111200111 HLT 0 JMP,I FAILED • INDIRECT LEVEL 0875• 

0820• 0876 Ci\1351 0616J1 LOA F Vl:Nl EVEN! • 052525 

0821 Cll I 301 125654 !Rt JHP IA2, I 0877 l'l!352 1511\1\3 CPA IA7, I IA7 • DEF EVEN! 
0822 01302 102AAi! HLT "' JMP,I FAILED • 2 INDIRECT LEVELS i!878 "11 J53 f;l02"'Clll RSS 

082J• 0879 01354 I 02vl011! HLT 0 CPA,l FAILED ,. l INDIRECT LEVEL 
0824* r.HECK JSA INl'l!RECT 0880• 
0825• i!881 01355 "'61631 LOA EVEN\ 
0826 IH303 0024Clli! IR2 CLA 0882 Vl!356 151664 CPA IA8, I !AA a DEF IA7,I 
0827 0!J04 ('171.307 STA RAJ RAJ • NOP 0883 1111357 Ol02011J1 RSS 
0828 1111305 1156!56 JSB IAJ, I IAJ • DEF RAJ 0884 1111360 1 fl2'11'l0 HLT 0 CPA,! FAILED - 2 INOl~ECT LEVELS 
0829 013011 102Ql00 HLT 0 JSB,l FAILED • t INDIRECT LEVEL 0885• 
0830 01307 01'100A0 RAJ NOP ld886• CHECK CPR INDIRECT 
0831 fil!Jl 0 11161 J1117 LOA RAJ 0887• 
0832 01311 051650 CPA AODR2 A00R2 • DEF RA3·1 0888 0136 I 0651\31 LOB FVENt Hf.N1 • 052525 
08J3 01312 0A21Hlt RSS 0889 0!J6;> 155663 CPA IA7, I 11\7 • l'lEF EVEN! 
i!8J4 01Jl3 I 02A00 HLT 0 JSB,I FAILED .. BAO RETURN ADOR. 0890 0136] 002'11711 RSS 
08J5• "'891 "'1364 1020!"'"' HLT 0 CPB,l FAILED • I. INDIRECT LEVEL 
0836 013 t 4 002400 CLA 11892• 
0837 01Jt5 1'171 J20 STA RA4 RA4 • NOP 0893 "'131>5 '1651\31 LOB EVEN! 
08J8 01316 115657 JSB IA4, I 0894 013lil\ 155664 CPA JA8,I UR : DEF IA7,I 
08J9 01317 102000 HLT 0 JSB,I FAILED • 2 INDIRECT LEVELS 0895 Vll367 17102V!V11 RSS 

~ 0840 1111321'1 00000!0 RA4 NOP 0896 0 I 371'1 I il2V!CHo'i HLT Iii CPR,! FAILED • 2 INDIRECT LEVELS 
::t:1 0841 01321 06132fil LOA RA4 0897• 
H 0842 01322 0511\51 CPA AODRY ADDRY • DEF RA4•t 0898• CHECK STA INDIRECT 
I 

I-' 084J €-l1323 Ci!0201111 RSS ;1899• 

°' ;1844 1711324 102rrn0 HLT 111 JSB,l FAILED • BAO RETURN ADOR. 091"0 01371 0(1!34(1!'1 CCA A ., 177777 

0845• 091111 V!t 372 171Mi5 STA IA9, I IA9 • DEF Tl 
0846• C:HECK LOA INrlIRECT 0902 "'1373 P'5164171 CPA Tl 
0847• 090J "'1374 !-l{ll :> 0Cl I F<SS 
0648 01J25 (1!024lil0 CLA 0904 01375 I 1'2l'1110 HLT 0 STA, I FAILED • t I NO !REC T LEVEL 
0849 C'!tJ26 161Mi1 LOA US, I IA5 a DEF Mt, Mt • 177777 0905• 
0850 01327 111511\25 CPA Mt 0906 01376 li'024M'I CLA A • "'00!0(111-J 
0851 01330 A02i'11111 RSS 0907 01377 171666 STA IA 10, I IA10 • DEF IA9, I 
0852 "'I J3 I 10211100 HLT 0 LDA,l FAILED • INDIRECT LEVEL 0908 01401'1 fil51640 CPA Tl 
0853• 0909 fl I 4V! I f.1'12fl01 RSS 
0854 (I!! J32 tl\0240111 CLA 0910 0! 4ill2 10?111f;lV! HL T (I! STA, I FAILED - 2 INDIRECT LEVELS 
0855 1111333 16161\2 LOA U6, I IA6 • DEF U5, I 0911• 
0856 0D34 051625 CPA HI 0912• CHHK STA INn!Rf:.CT 
0857 !'11335 !-li<l20i'11 RSS 091J• 
0858 I'! 336 102000 HLT 0 LOA,I FAILED .. 2 INDIRECT LEVELS 0914 Iii 14'• 3 0074"'"' CCB H ., 177777 
0859• 0915 fl I 41i14 1751>65 STB TA9,I IA9 • DEF T1 

0860• CHE.CK LOB JNrlIRfCT 0916 f'l 14"5 Vl55640 CPB Tl 
0861• 0917 lil141i16 0!>1?f.10 I RSS 
0862 tl!13J7 lilfl6400 CLB 0918 lil ! 41il7 10?Vllil0 HL T 0 STB,I FAILED . 1 INDIRECT LEVEL 
0863 [,11J4'l !65661 LOB IA5, I IA!i • llEF Mt, Mt • 177777 0919• 
0864 01341 055625 CPB Mt 0920 fl I 41 fl Vlf16400 CLA B ., 001""'00 
0865 01342 fl02"'01 RSS 09?1 01411 175666 ST8 TA!fl, I IA9 • r)ff T 1 
0866 01343 102Vl00 HLT 0 LOB,I l"AIL!O • 1 INDIRECT LEVEL 0922 !11141? Cl55t540 CPA Tl 
0867• 0923 VI I <113 lil02lilf'I ! RSS 
0868 fl1344 006400 CLB fl924 01414 I tl!:?fl00 HLT VI STR,I FAILFD - 2 INDIRECT LEVELS 
081\9 Vl1345 165151\2 LOB IA6, I JA6 • DEF U!i, I 0925• 
0870 VI 1346 1'155625 CPB Mt 111926• CHECK ADA TNflIRECT 
0871 fl 1.347 lil02'1101 RSS 111927• 



PAGE 1'11'1?3 #1'1 I I'HJIRECT ADDRf~SING TE~TS PAGF 1"1'124 I> I" I INDIRECT ADDRESSING TESTS 

0928 01415 "16163! L !J A fVENI EVEN! • 052525 0984 1'1141\5 01'13400 CCA 
0929 01416 141663 ADA I A7, T IA7 • l)Ef EVEN! 0985 [/J 1466 121663 XOR IA7 1 l IA7 • DEi' EVEN! 
0930 1'11417 1'151632 CPA noo1 EXPECT A • 125252 0986 1'11467 1'151632 CPA ODDI 
0931 01420! 1'102fH! I RSS 0987 1'11471'1 0021'10 I RSS 
0932 01421 I 021iH'l0 , HL T l'I AD A, I FAILED • I INl)IRECT LEVEL 0988 1'11471 1021'100 HLT l'I xOR,I FAILED • 1 INDIRECT LEVEL 
0933• 1'1989• 
0934 Ill! 422 l'lb 1631 LOA EVEN! 0990 1'1147? t"0J41'10 CCA 
093!5 01423 14!'664 ADA IA8, I I A!I • nEF I A 7, I 099! lil ! 473 121664 XOR U8, I IA8 • DEF IA7,I 
0936 01424 1'15 I li32 CPA ODDI 0992 "'1474 1'151632 CPA ODDI 
0937 "'1425 1'11'1201'1 I RSS 0993 01475 1'11'12f"0 I RSS 
0938 1'11426 1021'!00 HLT l'I AOA,l FAILED • 2 INDIRECT LEVELS 0994 01476 1021'100 HLT 11' XOR,I FAILED • 2 INDIRECT LEVELS 
0939• 0995• 
0940• CHECK ADA INDIRECT 0996• CHECK ISZ INDIRECT 
0941 • 0997• 
0942 "11427 1'165631 LDR EVEN! EVfNI • 052525 0998 1'11477 1'10341'10 CCA 
0943 1'11431'1 !45663 AD8 ! A7' I IA7 • nfF fVENI il999 1'11501'1 1'171640 STA Tl Tl • 177777 
0944 01431 1'155632 CPB nDD! EXPfCT H : 125252 1000 1'1!51H !35665 ISZ IA9,I !A9 • DEF T1 
0945 1'11432 1'11'1200! I RSS 1001 1'11502 I 020ll'l0 HLT "' ISZ, I FAILED . I INDIRECT LEVEL 
0946 "'14 33 li!2VIOl0 HLT VI ADA, I FAILflJ • I INDIRECT LEVEL 1002 VI 1503 1'161641'1 LOA Tl 
0941• 1003 OI 151'14 '11'121'11'12 SZA 
0948 V1!434 ii165631 LDB EVEN! !01il4 '11151'15 I 0201.l'11 HLT 0 ISZ, I FAILED .. I INDIRECT LEVEL 
0949 fll435 1 45tili4 ADB JAB, I IAB • DEF IA 7, I 1005• 
0950 1'!1436 1'155632 CP8 ODDI 1006 0 I 51'11i Dl0J4Vl0 CCA 
0951 "'14 37 f'l02Cl01 RSS 1007 '11151'17 1'171640 SU Tl Tl ., 177777 

~ 0952 "'144'1! 11'12tHl0 HLT ri' A Dtl 1 I FAlLfD • 2 INDI~ECT LEVELS 1008 1'1151 '1! 135666 TSZ IAl0,I IA10 • DEF IA9,I 
~ 0953• 101'19 "'1 511 ! 1'120!fl0 HLT 

"' 
ISZ,I FAILED• 2 INDIRECT LEVELS 

H 0954• CHECI< ANl"l INDIRECT 1010 0 I 512 t'61 li40 LDA Tl I 
0955• 1011 fll'\13 1'11'121'1fl2 SZA I-' 

-.J 0956 Ol I 441 1'1'1341'1'11 CCA 1 012 1'11514 11'12fl0'1 HLT VI ISZ, I FAILED • 2 INDIRECT- LEVELS 
0957 1'11442 111663 AND TA7, I IA7 . DU EVEN! 1013• 
0958 "'1443 1'1516 3 I CPA fVENI 1014 01515 Vl0Vl0t;l0 NOP ••••• l'IODULE LDOp 
0959 01444 fll'l2fll'l I RSS 
0960 01445 I 02Vll'l0 HLT Ill AND,I FAILED • I INornEcT LEVEL 
0961 • 
0962 Oll446 1'1034fl0 CCA 
0963 "'144 7 111664 AND TAB, I !AB • f'lEF EVEN! 
0964 fll 451'1 0!51631 CPA F vfN! 
0965 1'11451 fl02Vlfl I RSS 
0966 '111452 102'1!0lfl HLT l'I AND,! FAILED • 2 INDIRECT LEVELS 
0961• 
0968• CHECK TOR INDIRECT 
0969• 
0970 1'11453 Vl024fl0 CLA 
0971 0!454 13! 663 IOR l A 7 1 I IA7 • nf~ EVEN! 
0972 1'!1455 fl511i31 CPA EVEN! 
0973 1'11456 0021'101 RSS 
0974 01457 I 02DIVl0 HL T l'I I 01< 1 l FAILED • I INDIRECT LEVEL 
0975• 
0976 1'1!46VI 1'10241'10 CLA 
0977 01461 !.31664 !UR !AB,! !AB s DEF lA7, I 
0978 1'11462 1'151631 CPA FVfNI 
0979 01463 1'1021ilVI I RSS 
0980 01464 ! 02illl'l0 HL T l'I I OR, l FAILED • 2 INDIRECT LEVELS 
0981• 
0982• CHfCK XOR INl)JRECT 
0983• 



PAGE AA?!5 #Iii I INDIRECT ADDRESSING TO PAGE PAGE CIJl1l26 1110 t INDIRECT 4DDRESSING TO PAGE t 

t li'16 0 t 5 \ 6 161676 LDA , P 1, I ,Pl • DEF TBL,1, TBL,1 • lill5J66 1072 01575 1A2A00 HLT A AND,I FAILED 

1017 A15!7 A517A0 CPA K10 Kllll • 015366 t073• 
1018 01520 l'l020!AI RSS 11il7 4 01576 Olll!2400 CLA 
1019 "'1521 I 020lc:!0 Hl T l'l LDA,I FAILED t075 (;!\577 ! 4 t 677 ADA ,P2 1 I ,P2 • DEF TBL,2, TBL,2 • 051463 
1021il• 11il7 6 0t600 C>!5 t 701 CPA K11 K11 • 051463 

t02t C>!t 522 16'5677 LDB ,P2,I 0 P2 • DEF TBL,2, TBL,2 • lil5t46J 11il77 01601 A02AAt RSS 
1022 i:it 523 1'1557Plt CPB Ktl Kit • t:i51463 11il78 c:!l602 10201'10 HL T A ADA,I FAILED 
1023 0t524 AJ20At RSS 1079• 

t024 1111525 t 11121111110 HL T ot LDB,I FAILED 11il80 0t 6A3 0064c:!0 CLB 

102!5* 1081 0t604 t45676 ADB ,P1,I ,Pl • DEF TBL,1, TBL. 0 1 • 015366 

1026 "'1526 06 t 70! I LOA Kl! Kil " c:!5146J 1082 01605 0557A0 CPB KU! Kl0 • e>!15366 

t027 At 527 151677 CPA 0 P2,I 0 P2 • DEF TBL.2, TBL.2 • 05t463 11il8J 01606 A02A01 RSS 
t028 C>!! 5JC>! lilll21'101 RSS 1084 0!6A7 10201i10 HLT A ADB,I FAILED 
10:?9 At531 102A00 HLT "' CPA,I FAILED 1085• 
10Jlh 1086 A161''1 125704 JMP JMP1A,I JMP TO JMP!CINDIRECT), THEN JMP2 
1031 01532 A6570111 LOB Kt0 K10 • tll\5366 1087 Al611 ! 02Plc:!0 HLT 0 JMP 1 I FAILED 
t032 A! 533 !55676 CPB 0 Pt,T 0 Pt .. DEF' TBL 0 t, TBL,1 • 015366 1088• 
t033 Ol\ 5J4 1i"021'1A! RSS 1089 c:!l612 111A24A0 JMP2 CLA 
11134 A! 535 102r~111"' HLT Pl CPB,l FAILED 1090 0t613 17t71'15 STA SRtA,J SRIA • DEF SRI < SR! • NOP> 
t035. 1091 01614 It 5705 ,JSB SRtA 1 1 
t036 01536 AA341!0 CCA 1092 01615 t02000 .P3 HLT 111 JSB,I F AI LEO 
1037 tllt 537 17171113 STA T2A,I T2A " DEF T2 1093 016t6 !6t705 0 P4 LOA SR1A.I 
1038 0154tll 1!51703 CPA T2A,I 1094 01617 Cil5t 71116 CPA 0 AOR3 ,AOR3 • DEF ,P3 

~ 
1039 "'1541 vHl2Ai111 RSS 1095 01620 002AA1 RSS 

~ 1040 A\542 ! '12000 HL T A STA, I/CPA, I FAILED 1096 At621 102000 HL T A JSB 1 1 FAILED • BAD RETURN ADORES 
H 1041• 1097• 
I 1042 Ill 1543 A6563 I LDB EVEN! E\IENI • 052525 11il98 A1622 P01110c:!lll NOP ••••• MODULE LOOP 

I-' 
O'.l t 043 A! 544 1757A3 STA T2A,I 

t044 "'1545 I 55703 CPB T2A,I 
1045 il!l 546 002AA I RSS 
1046 Al 547 I 020A0 HL T "' STB,l/CPB,I FAILED lt00 01623 A25777 JMP PGt GOTO END OF PAGE 0 
1047• lt01 0t624 1A2AA0 HLT "' JMP f AILED 
1048 At 55"1 ""1134"'0 CCA 
1049 "'1551 ! 7 t 7'13 STA T2A,I T2A • DEF T2 
t050 1111552 I 357A3 rsz T2A,I 
1051 0!1553 I 02A0A HLT "' ISZ,I FAILED " DID NOT SKIP 1103 01625 177777 Mt DEC •1 
1052 Oii 554 \61703 LDA T2A,I 1104 01626 177776 M2 DEC .. 2 
1053 "'1555 A02PH'l2 SZA 1105 0t627 "'0A0fll0 .0 DEC 0 
1054 "'1556 I 02t-1"10 HLT l'I rsz,1 FAILED " T2 NOT A 1106 1111630 A00AA! .1 DE.C 1 
1055• 1107 0163t A52525 F\IENt OCT 52525 ALL E\IEN BITS t 's 
1056 01557 A0:?400 CLA 1108 01632 125252 ODO! OCT t25252 ALL ODD RITS 1 1 S 
1057 01!56'1 131676 IOR 0 Pt,I ,Pl • Off Ti:!L 0 t, TBL.1 • 015366 1109 c:!l633 '152524 Kl OCT 52524 
1058 t:i! 561 i115t7A0 CPA Kt0 K 1 VI c 015366 lt10 c:!1634 r;,77777 PMAX OCT 77777 

1059 Pll 562 All21711'l ! RSS 11t1 01'i35 rn0000 BIT 15 OCT 100000 

106111 A! 563 102•11110 HL T OI IOR,I FAILED 1112 01636 102A00 HL TA HLT 0 

1061• 1113 0tl537 Hl7A77 H7A77 OCT t07077 
t062 Qlt564 i1':1134A0 CCA 1114 1'1164"' 1'10000!0 Tl NOP TEMPORARY STORAGE. 
t063 Al 565 12Hi76 XOR 0 Pt,I 0 P! • DEF TBL.1 1 TBL.t • 015366 1115 "'11541 A01'145J ADDRI DEF XI 
t0154 0\566 f'517!112 CPA K12 K12 • 162411 1116 0t642 A0!11531 ADDR3 DEF P3 
t065 "'1567 0A20AI RSS 1117 Atl543 1'10A542 ADOR4 DEF P4 

10156 01571'1 1.Vl20fl0 HLT VI XOR,! FAILED 1118 01644 A24522 JR1 JMP RTNI 
1067 • t119 c:!Hi45 "124526 JR2 JMP RTN2 
1068 I/I\ 571 Vli11340A CCA 112c:! 01646 A24532 JR3 JMP RTN3 
1069 VI! 572 1111576 AND , PI, I ,Pl • OEF TBL,1, TBL.1 • 015366 1121 c:!l647 Vl2454J JR4 JMP RTN4 
t07A Al 573 1'51700 CPA K10! Kl0 • 0t5366 1122 00001,11 A EQU 0 A REGISTER 
1071 ¥11574 1'111 ;> rA"' I PSS 1123 0"'0"'t R FQU 1 B REGISTER 



PAGE 0027 #Oii INDIRECT ADDRESSING TD PAGE I PAGE r.102'1 lit' 1 INDIRECT ADDRESSING TO RASE PAGE 

1124• 1173 0!2000 163371 LOA Kl U, I Kil • DEF K 11, Kil • 051463 
1125 01650 001306 ADDR2 OH" RAJ•I 1174 02001 1'53406 CPA TBL 0 2 THL 0 2 • 11151463 
1126 1111651 lillil1Jt7 AD DRY DEF RA4•1 1175 02(;102 (l!Ql2'101 RSS 
1127 (ll1652 11'03217 ADDR7 DEF Z1 1176 >l2(ll03 1 ftl2ftlt'H'I HL T OI LDA,I FAILfD 
1128 01653 11101301 IA I DEF IRI 1177• 
1129 01654 l!il1655 IA2 DEF •+1,I 1178 11'21111114 167:170 LD8 K10A, I KI lilA, • DEf K10, I< I 0 • 015366 
1130 01655 Ql01303 DEF !R2 1179 Ol2 il1Cl5 0!57400 CPB THL 0 1 TBL.1 • 015J6b 
1131 01656 lillill31117 IA3 DEF RAJ 1180 02006 P1112!11AI RSS 
1132 01657 101660 IA4 DEF •+1,1 1181 02007 1021'100 HLT 0 LDB,I FAILE'D 
1133 il 1660 001320 DEF RA4 1182• 
1134 1111661 Ql01625 IA5 DEF Ml 1183 Vl2Qlt"' 063400 LDA T8L 0 l THL 0 1 • 015366 
1135 01662 UH 6 61 IA6 DEF U!S,I 1184 1112011 153370 CPA I< 10A, I KUH a DEF KHI, K10 • 1115366 
1136 01663 001631 U7 DEF EVEN! 1185 1112At2 11'021i101 RSS 
1137 1'11664 101663 tA8 DEF U7, I 1186 02'111 J 1021Hl0 HLT Ill CPA,l FAILED 
1138 0!1665 11101640 !A9 DEF Tl 1187• 
1139 1111666 101665 IA10 DEF IA9, I 1188 02014 067406 l DB TBL 0 2 TBL 0 2 • 051463 
1140 01667 03411175 K7 DEC 14397 1189 V'2lill 5 157371 CPB K!!A,I KllA • on K11, Kil • 051463 
1141 • 1190 02Dlt6 002001 RSS 
1142 01670 0!'12542 IRlt DEF RAU 1191 !'12017 t 3201.'!i<l HLT OI CPB,I FAILED 
1143 Iii 1671 002545 IR12 DEF RA12 11Q2· 
1144 01672 002552 IRt3 DEF X13 1193 0!211120 06)631 LDA FVENI 
1145 01673 002567 IR14 DEF X14 1194 02021 1 73372 STA TIA, I TIA • DEF Tl 
1146 111674 002551 ADR13 OEF P13 1195 vi2022 1'51 li40 CPA Tl 

:s: 1147 01675 002566 ADR14 DEF P14 1196 11120::>3 vH1200 I RSS 
~ 1148• 1197 02024 1 lil2f'l11'0 HLT 0 STA, I/CPA FAILED 
H 1149 Oll676 003400 0 Pt DEF T8L 0 t 1198• 
I 1150 1'11677 00341!6 0 P2 DEF TBL.2 1199 1112025 Ql6~~32 l DB non1 ,_. 

ID 1151 01700 015366 1<11'1 OCT 015366 121110 r~202li 177372 STB TI A, I TIA • nEF Tl 
1152 1'11701 lil514 63 I< 11 OCT 051463 1201 0211127 055640 CPR Tl 
1153 01702 t624!1 I( 12 OCT 1624 t1 1202 V'20.3f1 Ll'f'2\~lll 1 RSS 
1154 i'f 1703 Ol03475 T2A DEF T2 1203 11'2031 , 02l~Qllil HLT 0 STB,I/CPB FAILED 
1155 01704 003500 JMPIA DEF .IMP! 1204 • 
1156 0\705 0"13476 SRIA DEF SRI 1205 Ol20.i2 1'11'341'10 CCA 
1157 01706 001615 0 ADR3 DEF .P3 1206 021'133 071641i1 STA Tl 
1158 01707 0A2223 P99A DEF P99 1207 1112034 1J7372 ISZ T !A, I TlA • DEF Tl 
1159 O! I 71 Ill 1'100002 FCA DEF 2 FIRST CORE ADDRESS 1208 02035 t 02iH'Hl HLT l>I ISZ, I FAILED • DID NOT SKIP 
1160 01711 1'103677 LCA DEF 36778 LAST CORE ADDRESS (21<) 1209 1112036 V'61641il l DA Tl 
1161* 1210 1'1211.137 0ftl2002 SZA 
1162 0!1712 lil00000 JSB7 NOP SUBROUTINE FROM PAGE 1211 Vl204A 11'12Dl00 11LT A JSZ,I FAILED • Tl NOT 0 
1163 Ol I 713 125715 JMP •+2,I RETURN TO PAGE 1 1212• 
1164 Iii 1714 10211100 HLT 0 JMP,I FAILED 1213 1'12A4! l'llil240l0 CLA 
1165 Iii 1715 002066 DEF P9 1214 11121'142 133371 IOR K!IA,I K11A •DEF Kil, . K11 • 051463 
1166 £111716 125720 JMP5 JMP •+2,I GO BACK TO PAGE 1 1215 1112Co43 0534V'6 CPA TBL 0 2 TBL,2 • 051463 
1167 01717 102000 HLT Iii JMP 1216 V'2044 !l!r-12>101 RSS 
1168 01n0 002062 DEF P6 1217 0211145 102000 11LT (/I IOR ,J FAILED 

1218• 
1219 0!2!'146 "103400 CCA 
1220 '12047 123373 XOR Kl2A,I Kl?A • DEF Kl2, Kl2 • 162411 

1170 1'11777 ORG 17778 1221 r.12t>150 1'5341110 CPA TBL 0 ! 
1171 (/I 1777 i11i111'10i110 PG! NOP 1222 11l::>i115 I fl'12AP1 PSS 

1223 1112052 , i-"2001'1 HLT 0 XOR,l FAILfD 
1224• 
1225 lil2053 lllr.1340(/1 CCA 
1226 02054 113370 AND I< 11-lA, I K1r/IA • DEF K10, 1<10 • 015366 
1227 1112055 ri5340<'! CPA HIL 0 I TBL,! .. lil15J66 
1226 020!56 i11'12f'V1 I RSS 



PAGE AA29 #17!1 INDIRECT ADDRESSING TD BASE f.'AGE PAGf Pll7J317J #Al PEGISTER INTERACTION TESTS 

1229 02A51 t 0201'10 HLT l7J ANO,! F AI LFIJ 1245• THIS SfCTION CHECKS THAT ALL OTHER REGISTERS REMAIN UNCHANGED 
1238* 1246• WHEN A MEMORY REFERENCE INSTRUCTION IS EXECUTED, 
1231 17!2060 121374 JMP JHP5A,I JMP5A • Off' JMP5 1241• 
1232 17!2061 102000 HLT OI JMP,I FAILFO 1246 17J21i!73 1'1064i'10 CLB 
1233• 1249 li!21'174 OlllPIP140 CLE 
1234 112062 0112400 P6 CLA I 25A 17J:?!i!75 I 1'131 Ii! I CLO 
123!5 A2063 !i!7 I 712 STA JSB7 JSB7 .. NOP 1251 Vl2!i!76 17J61625 l DA Ml Ml • 117777 
1236 02064 t t 7375 JSB JSBH,I JSB7A • DEF JSR7 1252 Pl2i'177 Pl06002 SZB 
1237 021!65 102000 P7 HLT "' JSB, I FAILED 1253 17J21"'PI I 17J2017J0 HL T l7J LOA • R CHANGED 
1238 02066 061712 P9 LDA JSB7 1254 '112Hll 17J0217J40 SEZ 
1239 02067 1153316 CPA P1A P1A • (')EF P7 1255 17J2117J2 10201110 HLT 0 LDA .. E CHANGED 
1240 02010 17J020111 RSS 1256 021113 11'!::>201 soc 
1241 112011 102000 HL T "' JSR,I FAILED • RAD RETUHN ADORES 1257 Pi2 I Vl4 I 02Vlll0 HL T t'I LOA • OV CHANGED 
1242• 1256 17J211'15 17J5 I 625 CpA Ml 
1243 112072 llilll000 NOP ••••• MODULE LOOP 1259 "12117J6 1'0201'1 RSS 

1260 17!2107 t 17J2A00 HL T 01 CPA FAILED 
1261 02 t IOI AA617J1112 SZB 
1262 17J211 I I 0217Jl'l0 HL T OI CPA • B CHANGED 
1263 17J2112 17Jl'l2040 SEZ 
1264 17!2113 102000 HLT A CPA • E CHANGED 
1265 "'2114 I 17J2201 soc 
1266 '112t 15 102000 HLT A CPA • OV CHANGED 
1267• 
1268 17J2 I 16 17Jl7J2417J0 CLA 

:s: 1269 17J2 I 17 0001l!40 CLf 
~ 1270 '!2120 llil3101 CLO H 
I 1271 021?1 065631 LOB fVENI EVEN! • 0!52525 

"" 1272 lil:>!22 li'02flllil2 SZA 
0 1273 17J2123 I 112000 HL T "I LOB • A CHANGED 

1274 02124 fllfl217J40 SEZ 
1275 02125 1 i11217J17Jlil HLT 0 LOB • E CHANGED 
1276 t:l21 ;>i; I 17J2217J 1 soc 
1277 f!2127 117J217Jl'lill HLT 0 LOB • OV CHANGED 
1276 02130 t:l55631 CPB EVEN1 
1279 ll2 t 31 17J020l01 RSS 
1260 '12132 1020110 HLT ot CPB FAILED 
1281 02133 11'0217J02 SZA 
1282 "12134 I '1217J'1!0 HLT OI CPB .. A CHANGED 
1263 0!2135 f/102040 SEZ 
1284 02136 102'11'10 HLT 0 CPB • E CHANGED 
1285 02137 11-l2201 soc 
1286 "'2141'1 1020(110 HL T "' CPB • OV CHANGED 
1287• 
1288 02141 17J6t 632 LOA ODDI ODDI • 12!5252 
1289 02142 007400 CCR 
1290 17J2143 002300 CCE 
1291 02144 102101 STO 
1292 02145 071640 STA Tl 
1293 1'12146 1'10::>04 I SEZ,RSS 
1294 02147 10200'11 HLT l7J STA " E CHANGED 
1295 1'1215111 1023"1 sos 
1296 1'12151 102000 HLT 11' STA • OV CHANGED 
1297 fl2152 >"55625 CPB Ml 
1298 02153 Oll7J20'1 I PSS 
1299 >"2154 1021'117J0 HLT "' STA .. B CHANGED 
I 3017J Ol;>15!\ 11'5 I l54•l CPA Tl 



PAGE 0"131 #01 REGJSTER IlliTERACTION TFS TS PAGE 0032 #01 REGISTER INTERACTION TFSTS 

1301 lil21!:i6 0'12001 RSS 1357• 
1302 Vl2157 I lil2111Vl0 HL T fil ST.I. FAILED 13158 02243 002400 CLA 
1303• 13159 02244 lll0641Hl CLB 
1304 1'12160 065631 I DB EVf'NI EVEN! • 052525 1360 02245 lll41625 ADA Ht < E, ov, A CHECKED ELSE~HERE> 
1305 02161 lll0241l10 CLA 1361 02246 1!06002 SZB 
1306 02162 li!lil01l40 CLE t362 02247 102000 HLT 0 ADA • R CHANGED 
1307 1'12163 103101 CLO 1363• 
1308 02164 lll7!:i640 STB Tl 1364 02250 00241l10 CLA 
1309 02165 002002 SZA 1365 f/12251 006400 CLB 
1310 02166 I 11121'11il0 HL T lil STR .. CHANGED 1366 02252 045632 ADB ODDI c E, DV, B CHECKED ELSEWHERE> 
1311 f/12167 0021il40 SEZ 1367 022153 lil0201112 SZA 
1312 lil:?\7111 11'121ilVl0 HL T Ill STB - E CHANGED 1368 02254 1'12000 HL T 0 ADB • A CHANGED 
1313 fil2 I 7 I 1111220 1 soc 1369• 
1314 02! 72 102.-100 HLT "' STB .. OV CHANGED 1370 02255 002400 CLA 
1315 02173 11155640 CPB Tl 1371 02256 006400 CLR 
1316 fil2t 74 002001 RSS 1372 02257 10311111 CLO 
1317 lil2t 75 102000 HLT fil STB FAILED 1373 02260 000040 CLE 
1318• 1374 02261 031631 IOR EVEN! EVEN! • 052525 
1319 02176 rn3rn1 CLO 1375 02262 021632 XOR ODDI ODDI • 125252 
1320 1"2177 Olll!l"c;l40 CLE 1376 02263 011625 ANO HI Ml • 177777 
1321 1'12201'! 0111241"0 CLA 1377 02264 11106002 SZB 
1322 0221111 01illi401'1 CLB 1378 02265 1021'11.l0 HL T I'! IOR OR XOR OR AND • B CHANGED 
1323 lil221l12 Cll2621l!4 JHP •+2 1379 02266 102201 soc 

~ 
1324 l.l22Cll3 l02Cll00 HLT I'! JHP FAILED 1380 02267 102000 HLT I'! IOR OR XOR OR ANO • OV CHANGED 

~ 1325 c.!2204 c.!0211102 SZA 1381 02270 1'10211140 SEZ 
H 1326 lil2205 I lil21'1c.'10 HL T c.'I JHP • A CHANGEn 1382 02271 102000 HLT 111 !OR OR xOR OR AND • E CHANGED 
I 1327 02206 lll0601"2 SZB 138J 02272 051625 CPA Ml 

N 1328 11122(;17 102c.'!Ml HL T c.'I JHP • 8 CHANGEfl 1384 1112273 002001 RSS ...... 
1329 ci22rn 1111il2c.'140 SEZ 1385 02274 102000 HLT 111 IOR/XOR/AND • RESULT NOT 177777 
1330 02211 1021111'10 HL T c;i JHP • E CHANGED 1386• 
1331 1112212 1022r~ I soc 1387 1'!2275 003400 CC.A 
1332 1112213 I 021l!l,ll0 HLT OI JHP • OV CHANGED 1388 02276 071640 STA Tl Tl .. 177777 
1333• 1389 02277 002400 CLA 
1334 "'2214 00241'!0 CLA 1390 0231110 01'1641110 CLB 
1335 1'12215 072224 STA X99 X99 • NOP 1391 02301 000040 CLE 
1336 1'122\ 6 1'10341110 CCA 1392 1'12302 103101 CLO 
1337 Cll2217 1'10741il0 CCB 1393 02303 035640 ISZ Tl 
1338 01222!,ll 1021"'1 STD 1394 02304 10201'!0 HL T 111 ISZ FAILED • DID NOT SKIP 
1339 1'12221 f/11'1230ii'l CCf 1395 02305 "102002 SZA 
1340 02222 1"115224 JSB •+2 1396 02306 1021111'!0 HLT Ill ISZ • A CHANGED 
1341 02223 10211100 P99 HLT Iii JSR FAILED 1397 02307 0015002 SZB 
!342 02224 1'10Vl11101!1 X99 NOP 1398 02310 1021111110 HLT QI ISZ • B CHANGED 
1343 02225 1"02041 SEZ,RSS 1399 1'12311 lll02040 SEZ 
1344 lll2226 11'!21'!1'10 HLT lill JSR • E CHANGED 1400 "'2312 102000 HL T l,ll ISZ • E CHANGED 
1345 02227 1023!,lll sos 140 I 02313 102201 soc 
1346 1'12230 10:?1"01! HLT 111 JSB • OV CHANGED 1402 02314 102000 HL T 111 ISZ • ov CHANGED 
1347 (;12231 lill51625 CPA Ml 1403• 
1348 1'12232 lll02Qllll I RSS 1404 02315 0000fill1l NOP ••••• MODULE LOOP 
1349 02233 102(;11"0 HLT " JSA • A CHANGED 
1350 11122J4 0!55625 CPB Ml 
1351 fl2235 fil0201111 RSS 
t352 022315 I lll2t'lt'llll HLT " JSR - R CHANGED 
1353 111:?237 0152224 lDA X99 
1354 1112241'! 1"5171"7 CPA P99A P99A • DEF P99 
1355 lll2241 002111111 I RSS 
1356 lll224:> 1021'11'!0 HL T lil JSB • BAI) RETURN ADORE SS 



PAGE il!il33 *"'1 INDIRECT AOORESSING VIA A & B REGISTERS PAGE il!AJ4 #01 JNOIRECT A OD Rf. SS J NG VIA A ~ B REGISTERS 

141116 1'12316 11161661 LOA IA!! IA5 • DEF Mt, Ml • 117777 1462 1'12377 1741'100 STB A,I 
1407 02317 161'11'11'1il LOA A,I 1463 111241'11'1 11161640 I DA T1 
141118 111232111 il!!51625 CPA Ml 1464 111241111 11151b25 CPA Mt 
1409 1112321 1'11112111111 RSS 1465 11124A2 1'1021111'11 RSS 
1410 1'12322 1021111110 l"L T A LOA A,I FAILED 1466 0241'!3 102(.'11'10 HL T 111 STB A,T FAILED 
1411• 1467• 
1412 02323 1116561i3 LOB IA7 IA7 • DEF EVENl, EVENl t 15252!5 1468 lil24f.14 (1161 !'ili5 LOA IA9 IA9 • OEF T1 
1413 1112324 161'11'11111 LOA B,I 1469 lil24i'l5 11171640 STA Tl 
1414 1'1232!5 il!!il 631 CPA EVEN! 1470 1'1241'16 15001'11'1 t:PA A,I 
1415 "2326 1110201'11 RSS 1471 111241'17 lil021'101 11SS 
1416 1'12327 1021'11'10 HLT l'I LOA B, I fl'AILED 1472 1112411'1 lil2Cl!l'lil l"LT p CPA A,I FAILED 
1417* 1473 111::>41 I '165665 LOB IA9 IA9 • DEF T1 
1418 (112331'1 i1651i61 LOB IA!! IA5 • DEF Mt, Ml • 177777 1474 0!2412 0!75640 STB Tl 
1419 1-12331 1640!1'11 LOB R,I 1475 lil?4t 3 1540!1111 CPR R,I 
142111 1112332 Pl55625 CPB Mt 1476 Pl2414 (~1!'?1'11111 RSS 
1421 1'12333 l'IPl2lllOI t RSS 1477 1"2415 111121'10!111 HLT OI CPR 1:1, I FAILED 
1422 1'12334 111121Hil0 HLT lil LOB B,I FAILED 14711• 
1423• 1479 (ll;tl416 11161665 LOA IA9 IA9 • DEF Tl 
1424 0!2335 1'16161i3 LOA U7 IA7 • DEF EVENl, EVEN1 • 152525 1480 0!2417 Ol7164id STA Tl 
142!5 1'12336 1641"1'10 LOB A,I 1481 1112420! 1'6566!:> I 08 IA9 
1426 1'1?337 055631 CPB l'VEN1 1482 0!2421 t !ililPlf/!1 CPA R,J 
1427 1'1234111 0021'11'1 RSS 1483 112422 il!'121111'11 llSS 
1428 P234t 1021'10!0 HLT 0 LOB A,I FAILED 1484 r:l?423 102>11111'1 HLT A CPA B,! FAILED 

:s: 1429• 1485 1'12424 ! 54t'llilOI CpB A,I 
~ 1<130 02342 0!111641110 CLB 1486 0!2425 0!021'11' l RSS 
H 1431 1'2343 07!5640 STB T1 Tl • 111 1487 1'12426 10,..,1'10 l"LT I' CPB A, T FAILED 
I 1432 1'12344 0!61665 LOA U9 IA9 • DEF T1 1488• "-> 

"-> 1<133 111234!5 171'1Pl1'10 STA A,I 14119 024?7 1'61663 LOA U7 IA7 • nEF FVENt 
1434 02346 0!65641'1 LOB T1 1490 11!243111 1'41631 ADA FVENI EVf N! a 052525 
1435 '11:?347 11155640 CPB Tl 1491 P.2431 f/171640 STA Tl 
1436 0!2350 Pll'l21111i'!1 RSS 1492 0::>432 1'61MJ tDA IA7 
1437 02351 102000 HL T 0 STA A,t FAILED 1493 1'24JJ 14(.'11'11110 ADA A,l 
1438• 1494 1"2434 Ol!i! 640 CPA Tl 
1439 11123!52 lill'l::>400 CLA 1495 0!2435 0!021111111 RSS 
1440 1'12353 1'71640 STA Tl Tl • Iii 1496 Pl2431i !t"2"11110 HL T A ADA A,t FAILED 
1441 1112354 1116!566!5 LOB U9 IA9 • DEF Tl 1497* 
1442 02355 174001 STB B,I 1498 1112437 "'6!\661 LOB IA!! IA!! • OEF Mt 
1443 023!56 061640 LOA T1 1499 1>?441'1 A45625 ADFI "'1 M1 • 177777 
1444 lil23!57 "'51640 CPA Tl 1!500 1112441 1'75640 STB Tl 
144!5 l'l2361'1 002001 RSS 151/l I 0!244:> 0!656111 LOB IA!5 
1446 1'12361 10211100 MLT 

"' 
STB B,I FAILED 151'12 1'12443 I 44('101 AOB R,I 

1447• 1503 1112444 1'5564i'l CPB T1 
144B ii12362 002400 CLA 151114 1'1::>445 llllo12111A1 RSS 
1449 ti!2363 Pl7164i!I STA Tl Tl .. 111 151'15 1'12446 I ('120!"'0 HLT I' ADB B,T FAILED 
14!50 1'12364 L'!03400 CCA A • 177777 1506• 
1451 li'!2365 '116!\1165 LOB U9 U9 • DEF T1 1!507 0!2447 ltll/l241'0 CLA 
1452 li'!2366 171i'!!l!P1 STA R,I 1508 1'12451'1 Ol6!ili6l I DB !A5 IA!'i • DEF Ml, M1 • 177777 
1453 t:i231i7 (1165b40 LOB Tl 15A9 li!2451 I 41i!l'll'l ADA H,I 
1454 02370! (1155625 CPB Mt 1510 1'12452 0!51625 CPo\ Ml 
1455 lil2371 A0::>PA1 11SS 1511 &112453 1111'12Al'l1 118$ 
1456 1112372 1"'21111i'!0 HL T lil STA B,I FAILED 1512 1':>1154 l1>20IA0 l"l T OI ADA B,I FAILED 
1457• 1513• 
14!58 1'12373 1110641110 CLB 1514 &112455 l'lt'l640"1 C:LR 
1459 111::>374 11175640 STB T1 T1 .. 0 1515 111245(, 0!6 !IH\J LOA JA7 IA7 • nEF EVENt, E\IEN1 • 052525 
1460 1112375 '11ftl74P0 CCB B • t77777 1516 1"2457 , 441'111"' AnH A, I 
1461 02376 1'161665 LOA IA9 JA9 a DEF T1 1517 Ol?41iA C~556JI CPR EVEN! 



PAGE '11'1135 #01 INDIRECT AODRESSING VIA A It fl REGISTERS PAGE (JIV'J6 #I~ 1 JNl'ltRECT AflORF_SSJNG VIA A It B REGISTERS 

1518 1'12461 0i1120A 1 RSS 1574 f12537 0\6167Vl I !)A IR!! IR11 • DEF RA11 
1519 02462 ! '11201110 HLT Iii ADB A, T FAILED 1575 Vl254VI 1241111.!0 JMP A,I 
1528* !576 1112541 11112'1100 HL T 111 Jlo!P A,I FAILED 
1521 02463 061661 LOA IA5 I A5 • DEF Mt, Ml • 177777 1577• 
1522 1'12464 I 31'!1'!1'10 IOR A ,J 1578 !'2542 t-'65671 RA 11 LOB IR!2 IR12 • DEF RA12 
1523 '112465 051625 CPA Ml 1579 r-l2543 124r-lC'l1 JMP R,I 
1524 02466 '1102'11'111 RSS 1580 02544 10201'10 HLT "' JMp B,I FAILED 
1525 02467 11'121i!l'!0 HLT 0 IOR A,t FAIL.ED 1581* 
1526• 1582 0!254., Q\1':?4"10 RA12 CLA 
1527 '112471'1 A0:<14'110 CLA 1583 "12546 0!72552 STA X13 X13 • NOP 
1528 0:?471 065663 LOR IA7 IU • DEF EVEN!, EVtNl • 052525 1584 0!2547 11161672 LOA IR13 IR1J • DEF X13 
1529 02472 13'110111 IOR B,I 1585 1112.,51-l 114000 JSB A, I 
153il 1112473 051631 CPA fVf.Nl 1586 Vl255! I Vl21'"10 P13 HLT ill JsB A, I FAILED 

'1531 1112474 '11'112'111111 RSS 1587 V'2552 "V!0fHH1 x 13 NOP 
1532 02475 1021110"1 HLT Ill !OR i;,y FAILED 1588 0255.3 051672 CPA IR 1.3 
1533• 1589 '12554 1'021111'11 flSS 
1534 02476 1'1611161 LOA IA5 IA5 a nEF Ml, Ml • 177777 1590 11'2555 1 fl2i/11110 HLT 111 JSB A,I FAILED • A REG. CHANGED 
1535 02477 11011100 ANO A, I 1591 >•?556 !'65674 I DB ADR13 ADR13 • DEf P13 
1536 0250111 11151661 f PA !A5 1592 1112557 fl56"i!'l:1 CPA Xl3 
1537 02501 '1102001 RSS 1593 0256"1 111021111111 RSS 
1538 1112502 102i'\'110 HLT 111 AND A,I FAILFD 1594 fl::>561 I vi2r~1110 HL T I'! JSB A,I FAILED • BAD RETURN ADDR 
1539• 1595• 
15•0 1112503 11161631 I DA EVEN\ EVENl • 052525 1596 fl251\2 '1'164111111 CLB 

3: 15• 1 1112504 (il651'i61 LDB IA5 IA5 • DEF Ml, Mt • 177777 1597 c;i2r,1;3 i/176567 STB Xl4 Xl4 • NOP 

~ 1542 0?505 111111'1"'1 AND R, I 1598 1112564 111651573 LOB !Rl4 IR14 • DEF Xl4 
H 15•3 1'12506 11151631 CPA EVFN\ 1599 1112565 1!4i/ICll1 JSR R, l 
I 15"'4 02507 00201'11 RSS t 611Hil 111?566 I kl:;>V!i/IVI P14 HLT 

"' 
JSB B, t FAILED 

l'V 
w 1545 025Hl 10201'10 HLT i/I ANfl B,T FAILED 1601 '12567 !llC1VIVIV1'1 Xl4 NOP 

15•6• 1602 111257'1 t>55673 CPB JR14 
15•7• CHECK CMB INSTRUCTION BEFORE TFSTING XOR A ,I 1603 ill2571 t'l111?111ill I RSS 
1548• 1604 i/12572 , 02i/11110 HLT i/I JSB B,I FAILED • B REG. CHANGED 
15•9 02511 065631 LOB EVFNI fl .. l-l52525 1605 111257.~ M5675 LOB ADR14 ADR14 • DEF P14 
1551'! '112512 1'1071'100 CMR 1606 1112574 ill565fi7 CPR Xl4 
1551 1'12513 1.'155632 CP8 0001 1607 "12575 0'121111?' 1 RSS 
1552 02514 1'10!21'11'1 I RSS 1608 i/12576 I '1~li'IOl0 HL T (71 JSR H,I FAILED • BAD RETURN ADDR 
1553 02515 102111110 HLT "' 

CMR FAILED 161119• 
1554 02516 11111170'1!111 CMB 1610 1'12577 Vll'i 163.3 LOA Kl 
1555 02517 11155631 CPR EyFNI 1611 111215fl"' 1'1711541'1 STA Tl Tl • Kl • 1'152524 
1556 1112520 11102111'111 RSS 1612 i/126M ~l61665 LOA !A9 IA9 • Off Tl 
1557 02521 1021'100 HLT 111 CMB FAILED 1613 111:?61112 134ii'00 ISZ A,I 
1558* 1614 1'1261113 '11021-l'-l I RSS 
1559 1112522 11165661 LDB IA5 IA5 • DEF Ml, M1 • 177777 1615 "'261H , 0211100 HLT "' ISZ A,J FAILFD - IT SKIPPED 
1560 '112523 1110711'110 CMB 1616 111:>605 065640 LOB Tl 
1561 02524 1116 t 66 1 LOA IA5 1617 il'26fl6 Vl55631 CPR FVEN1 EVfNI • il52525 
1562 1112525 12lillill'l0 XOR A,I 1618 ill26!117 P!P2PP1 RSS 
1563 02526 P!!iP!ll1111 CPA R 1619 111261 (II ! 02Vllll0 HL T 111 ISZ A,J FAILED • Tl NOT 052525 
1564 1112527 11102111'111 RSS 1620• 
1565 1'1:?53'1 102000 HLT "' 

XOR A,I FAILED 1621 t>2611 1'111741'0 CCB 
I 56fS. 1622 !112612 1.'175641/l STB T1 Tl • 177777 
1567 '112531 f"6!6J1 LOA FVENI f.VEN1 • 11152525 1623 1112613 065665 LDB IA9 IA9 • DEF Mt, Ml • 177777 

1568 1112532 11165661 LOB TA!'i IA5 c l'lfF Mt, Ml • 177777 1624 !112614 I 34V1!11 l TSZ R,I 
1569 lil25J3 I 2111lil1111 XOR R, I 1625 l-l::>615 1 !112fl!'fl HLT (II ISZ B,I FAILED • DID NOT SKIP 
1570 '112534 "1511532 CPA DIJDl 1626 fl2611i !116164"1 l DA Tl 
1571 A25J5 111021'!lil 1 RSS 1627 Vl2617 r.<(112"11112 SZA 
1572 1>'2536 1 >i:>111tll0 !-!LT OI XOR l:!,t FAILED 16:?8 "262111 1 l'l :1 Ill !'(ii HL T fl ISZ B,I FAILED • Tl NOT 0 

1573• 1629• 



PAGE 111037 #Oll INDIRECT AllDRESS ING VIA A ~ B REGISTERS PAGE 0038 #fll 1 ITERATIVE" TESTS 

1631/l f/12621 f/llHHlf/10 r-.iQP ***** MOl)IJl_E LOOP 1632• THESE TESTS TRY TO FIND !NTERMITTANT ERRORS 
1633• 
1634• LDA/CPA ITERATIVE TESTS 
1635• 
1636 1'!2622 f/10641'!0 CLB 
1637 02623 11161631 LP! l DA FVENI A•0525:?5 
1638 f/12624 Pl51631 CPA EVEN! 
1639 02625 Pl02fll01 RSS 
1641/l 02626 '"'2000 HLT 0 LOA/CPA FAILED 
1641 02627 03401111 rsz A 
1642 1112630 f/126623 JMP LP! 
1643• 
1644 1'12631 fllf/1641110 CLB 
1645 02632 061632 LP2 LDA ODDI A•125252 
1646 1712633 051632 CPA 0001 
1647 >12634 002001 RSS 
1648 >12635 102>11'10 HLT "' LDA/CPA FAILED 
1649 f/12636 i;134i;101 ISZ A 
1650 02637 026632 JMP LP2 
1651• 
1652• LDB/CPB ITERATIVE Tf STS 
1653• 
1654 171264111 '1102400 CLA 
1655 1112641 (;165631 LP3 LDB EVENI fl•f/152525 

:s: 1656 02642 055631 CPB EVEN! 
:;::i 1657 02643 0111211101 RSS 
H 1658 02644 I 0:?000 HL T 171 LOR/CPA FAILED 
I 

N 1659 1'12645 1113417100 rsz A 
.i::. 1661/l 11126415 02151541 JMP LP3 

1661• 
1662 "121547 lil0241110 CLA 
1663 0265171 065632 LP4 LDA ODDI 8•125252 
1664 1'121551 (;)55632 CPB ODDI 
1665 1712652 002001 RSS 
1666 1112653 11'12000 HLT t' LDB/CPB FAILED 
1667 P!2654 111341'100 rsz A 
1668 02655 026650 JMP LP4 
1669• 
167h LDA/STA/CPA ITFRAT!VF TE.STS 
167h 
1672 t>t2656 f/11"6400 CLR 
1673 f/12657 1'161631 LP5 LOA EVEN! 0052525 
1674 f/12661'1 C17 l 6•hl STA Tl 
1675 (il266! 051640 CPA Tl 
1676 (il2662 11102001 RSS 
1677 1'12663 102"1"1"1 HLT "' LDA/STA/CPA FAILED 
1678 1'12664 11134til01 ISZ f:l 
1679 '112665 11126657 JMP LP5 
16811'1* 
1681 02666 fll0641'llll CLB 
!682 "'2667 061632 LP6 LOA C'IDfH Am! 25252 
1683 f/12670 Ql71640 STA Tl 
1684 012671 11151640 CPA Tl 
1685 02672 11102001 RSS 
1686 f/12673 1020t>ll'I HLT !11 LOA/STA/CPA FAILED 
1687 t>t2674 lllJ4PVI I ISZ fl 



PAGE vHl39 #(II! !TfRATIV!: TESTS PAGE (11(114(/\ ti Li' I ITERATJVf TESTS 

1688 (112675 (1126667 J"IP LP6 1744 02751 fJlfl2Cll(ll I RSS 
1689• 1745 02752 1"'21/11110 HLT n IOR FAILED 
169'11• LDB/STR/CPR ITERATIVF TESTS 1746 Vl2753 (1134(1101 ISZ fl 
1691* 1747 (112754 (11:?6746 .IMP LP12 
1692 (112676 (11(11240(11 CLA 1748• 
1693 '12677 (1165631 LP7 LOB fVE"I! 6•052525 1749 (112755 t'!t'l640(11 CLB 
1694 111270(11 (1175640 STB T1 1750 (112756 (1161632 IP!3 LOA 0001 
1695 02701 05564(/\ CPB Tl 1751 fl2757 (1131631 t OR F VEN I 
1696 (1127fl2 (1102vH" I RSS 1752 (11276(11 (/\511\25 CPA Ml 
1697 '1:?7Vl3 I 02t'1(110 HLT (/\ LDB/STR/CPB FAILED 1753 (112761 t'!f12(/\(lll RSS 
1698 (112704 (/\j4Vl(ll0 ISZ A 1754 "'2762 1 >12vi00 HLT (/\ !OR FAILED 
1699 1'127(/\5 (1126677 JMP LP7 1755 02763 (1134001 ISZ R 
1700• 1756 (112764 li126756 JMP IPl3 
1701 1"27(116 (11(1124(110 CLA 1757• 
1702 0n07 f'\65632 LPB I.DB 0001 8•125252 1756 Vl2765 1"(1164()1(11 CLB 
1703 f'\27\(11 t-175640 STR Tl 1759 (112766 (1161631 l Pl 4 l DA EVEN! 
1704 "2711 055640 CPB Tl 1760 (112767 en 16.J 1 !OR EVEN! 
171115 1'12712 (11(1121'!(11 I RSS 1761 Cl:?77(11 (1151631 CPA fVEN! 
171116 (112713 I (112(11(110 HLT (/\ LDB/STR/CPB FAILED 1762 :~2771 01l2(11(/\I RSS 
1707 P2714 el34(/\(lllil ISZ A 1763 (11277:? 102000 HLT "' !OR FAILFD 
1708 1'2715 <1267(/\7 JMP LP8 1764 1112773 fl34(1101 ISZ 8 
1709• 1765 02774 026766 JMP LP14 
1710• AND ITERATIVE Tl:STS 1766• 

:s: 1711• 1767 0:?775 l?lfll\4fl0 CLB 

::0 1712 (112711\ 0'16400 CLB 1768 02771\ 0511\32 LP15 L DA ODDI 
H 1713 02717 11161631 LP9 l DA EVF.N! 1769 f.'.2777 fl31632 IOR OflD1 
I 1714 0272(/\ 011632 AND ODDI 1770 030llil0 051532 CPA C1Dfl1 

IV 1715 f'\2721 01112(1102 SZA 1771 ()131iHl 1 '102111(11 I RSS tJ1 1716 11127:?2 102000 HLT 111 AND FAILED 1772 1113(/\111:? I f'l200fl HLT l?I 
1717 02723 (/\3411l1111 ISZ R 1773 lll30Pl3 f'l34'101 rsz R !OR FAILED 
1718 Vl2724 (11267 t 7 JMP LP9 1774 (113PlllJ4 r~26776 JMP l Pl 5 
1719• 1775• 
1720 f'l2 7;:>5 !.lfl641?10 CLB 1776• XOR TTFRATJVF TFS TS 
1721 02726 061631 LP 1 '1 LOA EVF"ll 1777• 
1722 fl:?727 (/\ 11631 AND FVEN1 1778 fl3(1105 Vlfl6400 CLB 
1723 lll2730 051631 CPA fVENI 1779 0311Hl6 061631 LP\6 LDA EVEN! 
1724 1112731 (110211l0 I RSS 1780 03007 (1121631 XOR EVEN! 
1725 1112732 I fil2(1111J0 HLT "' 

ANO FAILED 1781 0301" 1'1"12fl02 SZA 
1726 1'12733 1'13411101 ISZ Fl 1782 (113'111 , (/\2(/\(/\(/\ HLT 

"' XOR FAILED 
1727 (/\2734 1'!26726 Jf'IP LP!0 1783 1?13Cll ! 2 03•Hl1"1 ISZ R 
1728• 1784 03013 el27llJ(/\6 JMP l P16 
1729 Pl2735 0fl641'!0 CLA 1785• 
1731'1 02736 061632 LP 11 LDA ODO! 1786 03014 1"064"10 CLA 
1731 lll27V IA! 1632 A"ID ODD! 1787 (1131'115 f'l61632 LP!7 LDA ODDI 
1732 lll274"1 11!51632 CPA ODDI 1788 (113016 1112! 1532 XOR 0001 
1733 02741 (1102fl01 RSS 1789 1113"1! 7 (llf'l:?l'!(/\2 SZA 
1734 0274:? I f12(111'!el HLT l?I A"ID F"AILED 1790 (113(/\21'1 111:?1?1(/\0 HLT fl XOR FAILED 
1735 02743 IA34i/l(/\I Isz R 1791 f13021 111341'1!'11 rsz R 
1736 (112744 (1126736 .IMP LPll 1792 r'l3022 111271-115 JMP LP17 
1737• 1793• 
1738• !OR ITERATIVE TESTS 1794 Pl3023 (/\1-!f>MHl CLR 
1739• 1795 f'\311124 (116163 ! LPlR I DA FVfNl 
1740 02745 li'fl64(110 CLB 1796 111311125 1-121632 XOR ODDI 
1741 02746 061631 LP\2 LDA FVEN1 1797 1"3026 fl511i25 CPA t• 1 
1742 lil2747 11131632 !OR ODDI 1798 1"3Pl27 li'f'21i'l'I I RSS 
1743 02750 1"51625 CPA Ml 1799 [13(11.i" 11'2f'(/\(ll HL T (II XOR FAILED 



PAGE 0041 #01 ITERATIVE TESTS PAGE 0!042 11111!1 ITf'RATIVE TESTS 

181'10 "'31'131 "'34001 ISZ A 1856 !113 ! ! 3 Ail2Vl01 RSS 
1801 03A32 027024 JMP LP18 1857 "'3114 I 11201110 MLT 111 SUM NOT 052524 
1802• 1858 '13115 1110211141 SEZ,RSS 
1803• ADA ITERATIVE TESTS 1859 031115 t 11120111A HLT 111 E NOT I 
!811l•h 1860 1113117 !"1231111 sos 
180!5 03033 1'106400 CLB 1861 03120 1021110111 HLT 0 OV NOT I 
1806 03034 11111111040 LP!9 CLE 1862 03121 034fl0 I ISZ B 
1807 03035 1031Pl1 CLO 1863 03122 A27106 JMP LP22 
1808 03036 061631 LOA EVEN! 1864• 
1809 03037 041632 ADA ODDI 052525 + 125252 • 177777 186!5• ADR !TERA TI VE TESTS 
1810 et3040 051625 CPA Mt 1866• 
1811 03041 Pl02fletl RSS 1867 03123 1110241'10 CLA 
1812 03042 1021111'10 HLT (i1 SUM NOT 177777 1868 0!3124 1'101'1041'1 LP23 CLE E•0 
1813 03043 et0211140 SEZ 1869 Vl3125 ! 031111 I CLO OV•0 
1814 03044 10201110 HLT Ii'! E NOT 111 1870 1113126 065631 LOB EVEN! 
1815 1113045 102201 soc 1871 03127 11145632 AD8 ODDI 0!5252!5 + 125252 • 177777 
1816 1113046 10201110 HL T Pl OV NOT 0 1872 1113130 055625 CPB Ml 
1817 fl311147 111340fll ISZ A 1873 03131 002001 RSS 
1818 031115111 027A34 JMP LP19 1874 03132 10211100 HLT A SUM NOT 177777 
1819• 1875 11!3133 11!021'140 SEZ 
1820 11!3051 006400 CLB 1876 A3134 102AA0 HL T Pl E NOT ll 
1821 Pl3052 102101 LP20 STO OV•I 1877 1113135 11112201 soc 
1822 03053 11102300 CCE E•1 1878 1113136 102000 HLT 111 OV NOT 0 
1823 031'154 17161632 LOA 0001 1879 03137 0341'100 JSZ A 

:s: 1824 03055 11141631 ADA EVENt 125252 + 052525 • 177777 1880 1113140 027124 JMP LP23 
:;:! 1825 1113056 11151625 CPA Mt 1881• 
H 1826 03057 A02001 RSS 1882 lll3t 41 111024A0 CLA 
I 

!\..) 1827 03060 I "'201'10 HL T A SUM NOT 177777 1883 1113142 ""'2300 LP24 CCE E•I 
0\ 1828 1113061 [1102'141 SEZ,RSS 1884 C'l3143 10211111 STO OV•I 

1829 [113062 !02V!00 HLT "' E NOT 1 1885 1'13144 11165632 LOB ODDI 
1830 11!3063 10231'11 sos 1886 03145 Vl4563 I ADE! EVEN! 125252 + 0!5252!5 • 177777 
1831 1113064 1 A2PIA0 HLT 0 ClV NOT 1 1887 i:l3146 055625 CPB Ml 
1832 11131'16!5 11134001 ISZ B 1888 03147 1'102001 RSS 
1833 03A66 027052 JMP LP20 1889 1'1315A 1021'1[110 HL T 111 SUM NOT 177777 
1834• 1890 l:'l3151 l:'l02041 SEZ,RSS 
183!5 03067 0'116400 CLB 1891 [113152 1.021'1'10 f'LT t'I E NOT 1 
1836 lil3070 1'100040 LP21 CLE E•0 1892 1'13153 I Vl23A 1 sos 
1837 03071 10311111 CLO OV•l 1893 1113154 102000 f'LT l'I OV NOT I 
1838 03072 061631 LOA FVE"NI A52525 + 052525 a 125252 1894 03155 17134000 ISZ A 
1839 03073 041631 ADA fVEN1 1895 lll3 t 56 (.l27t42 JMP LP24 
1840 lil3074 051632 CPA ODDI 1896• 
1841 0307!5 1'11112001 RSS 1897 "13157 1710?40'0 CLA 
1842 C113Vl76 t02QIA0 HLT Ill SUM NOT 125252 1898 i;,:3160 Vl0111£'140 LP25 CLE E•0 
1843 1113077 lil02040 SEZ 1899 03161 I "'3tl1I1 CLO OV•0 
1844 0311'10 11112000 HLT 171 E NOT 111 1900 lll3162 11165631 LOB EVEN! 
184!5 031 Al 10231111 sos 1901 Vl3163 11145631 ADB FVENI 052525 + 0!52525 • 125252 
1846 03102 1021'100 HLT "' OV NOT I 1902 1113164 lil55632 CPB noo1 
1847 03103 03401111 ISZ A 1903 11'3! 65 0111211101 RSS 
1848 "'3104 11127070 JMP LP21 t904 "'3166 111121111110 MLT Pl SUM NOT 1252!52 
1849• 1905 1113167 V!Vl21114lil SEZ 
18!50 111311115 0064@0 CLB 1906 i;.317[11 102ei010 HLT Ill E NOT A 
18!51 ot31lil6 1110171'1411! LPt>2 CLE E•il 1907 Vl3 ! 7 I 111123111 sos 
1852 11131'17 t031At CLO OV•0 19"'8 f13t 72 I "'2£'11110 HLT 171 OV NOT I 
1853 0311171 11161632 l-DA noo1 125252 + 125252 • 1'152524 1909 1713173 A341711'1fil ISZ A 

1854 03111 11141632 ADA ODDI 1 91 Iii 1713 ! 74 fil271M'I JMP LP25 
185!5 03112 A5!633 CPA Kt 1911• 



PAGE illill43 #ill 1 TTFRATIVE TESTS PAGE 1'1044 #1111 SOME DATA PATTERN TE.STS 

1912 1'13175 01'1240111 CLA 1964• LOA/CPA .. ALL Of CORF .. !ST 2 PAGES 
1913 1'13176 l/liililli1140 LP26 CLE E•ill 1965• 
1914 1'13177 H'131."1 CLO OV•lll 1966 1'13246 lll65710 LOB FCA !ST CORE ADDRESS • 000002 
1915 111321110 '1165632 LOB ODDI 1967 '113247 160001 PT! LOA A.I 
1916 li!32ill 1 i;i45632 ADB 0001 !25252 + 125252 • 1'152524 1968 03250 15111001 CPA B,J 
1917 1'321l12 1'55633 CPB Kl 1969 03251 01112001 RSS 
1918 "'3203 0020(111 RSS 1970 1'13252 1021111110 HLT ill LOA/CPA FAIL.EDI B • ADDRESS 
1919 0321114 Hl2"'i110 HLT ill SUM NOT 052524 1971 1113253 1'155711 CPB LCA LAST CORE ADDRESS • 003677 
1920 "'32i115 i11021-l41 SEZ,RSS 1972 03254 1'127257 JMP PT2 
1921 li!32i116 tftl:>l'll'lill HLT Pl E NOT I 1973 1'13255 1110601114 INA NEXT CORE ADDRESS 
1922 032t117 ! 023ill ! sos 1974 i113256 1'127247 JMP PT! CONTINUE 
1923 "13210 \021'11111'1 HLT ill OV NOT 1 1975• 
1924 "13211 lll340C'lill ISZ A 1976• LDB/CPB/STB/CPB • ALL OF CO~E • !ST 2 PAGES 
1925 1'1321::> 027176 JMP LP26 1977• 
1926• 1978 03257 0617111! PT2 LOA FCA !ST CORE ADDRESS • 000002 
1927• JSB ITERATIVE TE.ST 1979 1'13260 164'101'1 PT3 LOB A,I 
1928• 1980 1'13261 1541'11'10 CPB A,I 
1929 1'13213 ll!ftl641'10 CLB 1981 1'13262 111021'101 RSS 
1930 1'13214 "111124"'"' LP27 CLA 1982 1113263 10211100 HLT I/I LOR/CPA FAILED! A • ADDRESS 
1931 c:>3215 "'7322ill STA Z2 Z2 .. NOP 1983 "'3264 17401110 STB A, I 
1932 fl32t6 1'1172::>'1 JSR •+2 JSB FAILED • DID NOT JUMP 1984 1?13265 1541/11!!111 CPB A ,J 
1933 1?13217 '"'21100 ZI HLT 

"' 
1985 03266 li!020ill 1 RSS 

1934 1'13::>2111 llltlll'l1111'10 Z2 NOP 1986 ill3267 1 lil21/1111111 Hl.T 111 STB/CPB FAILED1 A • ADDRESS 
1935 "'3221 1'163220 LOA Z2 1987 i113270 0!1171 I CPA LCA LAST CORE ADDRESS • li!il3677 

:s: 1936 1'132:>2 11151652 CPA ADDR7 ADDR7 • ADDRESS Z t 1988 i11327t 11127274 JMP PT4 
::i::i 1937 "'3223 002ill01 RSS 1989 C'l3272 1110201'14 INA NEXT CORE ADDRESS 
H 1938 "'32::>4 102111C'l"1 HLT 0 JSR FAILED • BAD RETURN ADDRESS 1990 03273 11127260 JMP PTJ CONTINUE I 
N 1939 V!3225 1i134~"'1 ISZ R 1991• 
-..J 194111 11132::>6 027214 JMP LP27 1992• ADA • ADA • tOR • XOR • AND llSJlllG TABLE VALUES 

1941• 1993• 
1942• ADA & ISZ ITERATIVf TEST 1994 03::>74 '1167377 PT4 LDB TBLA FWA UALE 
1943• 1995 1113275 077362 PT5 STB AU ARG t ADDRESS 
1944 t113227 (11"'24'110 CLA 1996 03276 1'1061'11114 INB 
1945 0323111 11171640 STA Tl 1997 1/13277 '1177363 STB A2A ARG 2 ADDRESS 
1946 "'3231 M\667 ADA K7 1'10"1000 + 11134075 • 65K • 11100000 1998 C'l3300 "'1116'111'14 INB 
1947 ill3232 V!35640 ISZ Tl 1999 033ill1 (1177364 STB SUMA SUM ADDRESS 
1948 1113233 11127231 JMP •·2 2000 1'13302 006004 INB 
1949 f'l3234 1'102V'A2 SZA 2001 111331113 077365 STB IORA lOR RESULT ADDRESS 
1950 1113235 , 021'10ill HL T ill ADA OR ISZ FAILED 2002 1'!33fl4 006ill1114 IN8 
1951• 2003 '13305 11177366 STB XORA rnR RESULT ADDRESS 
1952• ADA ~ lSZ ITERATIVE TEST 2004 "'33C'l6 1/1060C'l4 INS 
1953• 2005 1'331117 11177367 STA ANDA ANO RESULT ADDRESS 
1954 "132311 Aill641110 C:LB 2006 C'l3J1111 163362 LOA AU, I 
1955 1113237 11175640 STB Tl 2007 A331 I 143363 ADA A2A,! 
1956 1/1324111 "145667 ADB 1<7 A0C'll'l00 + (64K) * 11134075 • 001'1000 2008 1'13312 15331>4 C:PA SUMA,! 
1957 1!13241 1/135641'1 ISZ Tl 2009 1113313 1/111121'101 RSS 
1958 t113242 f'l2724'1 JMP •·2 2010 1'13314 102000 HLT "' ADA FAILED 
1959 1/13243 11106"'1'12 SZI:! 2011 1/13315 167362 LOB A 1 A ,I 
1961'1 1113244 11'1201'10 HLT 0 ADB OR ISZ FAILED 2012 C'IJ316 147363 AOB A2A,I 
1961• 2013 03317 157364 CPl:l SUMA,! 
1962 1113245 11101rn1111l NOP ••••• MODULE LOOP 2014 1113320 00201!1 RSS 

2015 1'13321 !0201'10 HLT "' ADB FAILED 
2016 1'13322 163362 l DA At A, I 
2011 03323 133363 TOR A2A;I 
2018 03324 153365 CPA IORA, I 
2019 1113325 0!0211101 RSS 
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2020 "'3326 I Vl20A0 HLT "' IOR FAILED 2072 111340!2 , 45127 OCT 145127 SUJol 
2021 0!3327 163362 LDA A1A,I 2073 0340!3 137767 OCT 137767 IOR RESULT 
2022 1113330 123363 XOR A2A, I 2074 t'l340l4 !3:?627 OCT 132627 XOR RESULT 
2023 03331 153366 CPA XORA,I 2075 t'13405 t'l05 I 4L~ OCT 5140 AND RESULT 
2024 t'l3332 Ol1112t'101 RSS 2076 03406 11'51463 TBL 0 2 OCT 51463 ARG 1 • 2ND PAIR 
2025 03333 10:>>10!1'1 HLT ill XOR FAILED 2077 111340!7 r.l31465 OCT 31465 
2026 0!3334 163362 LOA AU, I 2078 1'3410 1 i:l315VI OCT 103150 
2027 03335 113363 AND A2A,! 2079 03411 071467 OCT 71467 
2028 03336 153367 CPA ANDA,! 2080 i:i3.d 12 "'61"01"6 OCT 60006 
2029 03337 0til2"'01 RSS 2081 03413 011461 OCT 11461 
203111 03340 1020100 HLT 0 AND FAILED 2082 "'3414 161271 TBL.3 OCT 161271 ARG 1 • 3TH PAIR 
2031 03341 11167 367 LOB ANDA 2083 03415 Ol25636 OCT :?5636 ARG 2 
2032 03342 111060"'4 INB 2084 "l3416 "'07127 OCT 7127 SUM 
2033 03343 Ol57474 CPB TBLE 2085 03417 165677 OCT 165677 JOR RESULT 
2034 03344 00211101 RSS END OF TABLE 2086 Ol3420 144447 OCT 144447 XOR RESULT 
2035 Ol3345 027275 JMP PT5 2087 03421 02123111 OCT 21230 AND RESULT 
2036• 2088 lil3422 105560 TBL,4 OCT 105560 ARG 1 • 4TH PAIR 
2037 1113346 IH'lllllll1110 NOP ***** MODULE LOOP 2089 03423 !33410 OCT 133410 

209111 03424 Ol4 I 170 OCT 41170 
2091 Ol3425 137570 OCT 137570 
2092 ei3426 11136170 OCT 36170 

2039• END OF DIAGNOSTIC CV CLE 2093 Ol3427 101.40111 OCT 101400 
2040• 2094 Ol343111 \41655 TBL,5 OCT 14165!> ARG 1 • 5TH PAIR 
2041 1113347 002400 CLA 2095 1113431 035334 oCT 35334 

::s: 2042 03350! 11102020 SSA 2096 013432 1 77211 OCT 177211 
!:J;:1 2043 03351 11112000 HLT Ill CLA/SSA FAILED 2097 i?l3.d33 175775 OCT I 75775 
H 2044• 2098 03434 174561 OCT 174561 
I 2045 1113352 11161635 LOA AIT15 2099 1113435 001214 OCT 1214 

l\J 2046 0335J 11102020 SSA 210111 03436 175752 TBL,6 OCT 175752 ARG 1 • 6TH PAIR 00 2047 111335.d Ol0:?01111 RSS 2101 1113437 137257 OCT •37257 
2048 1113355 1021111'10 HL T 111 LOA BIT15/SSA/RS8 FAILED 2102 Ol3.d.d111 !35231 OCT 135231 
2049• 2103 03441 I 77757 OCT 177757 
2050 0!3356 102501 LIA 2 Hl 4 03442 1'14250l5 ncT 42505 
2051 1113357 00202111 SSA 2105 lil3443 !35252 OCT 135252 
2052 03360 ! 02077 HLT 778 END OF PASS HALT 2106 1'13444 1'13211147 TBL,7 oCT 32047 ARG 1 • 7TH PAIR 
2053 03361 02.d 10!0 JMP START DO AGAIN 21A7 03445 11141!63 OCT 41163 

2108 1'13446 073232 OCT 73232 
2109 1'134.47 1'73167 oCT 73167 
2110 "'345111 C'\73124 OCT 73124 

2055 03362 11101111111110 A1A NOP ARGUMENT POINTER 2111 1113451 C'l11101'143 OCT 43 
2056 03363 111()10000 A2A NOP ARGUMENT POINTER 2112 Ol3452 066144 TBL,'l OCT 66144 ARG 1 • 8TH PAIR 
2057 03364 0001'100 SUMA NOP SUM POINTER 2113 1113453 14311116 OCT 14311116 
2058 P\3365 111011111100 !ORA NOP IOR RESULT POINTER 2114 1?13454 1?131:?52 OCT 31252 
2059 03366 """'"'11100 XORA NOP XOR RESULT POINTER 2115 1?13455 1671.46 OCT 167146 
2060 03367 Oll1J01'11110 ANDA NOP AND RESULT POINTER 2116 '13456 1250.42 OCT 125042 
2061 03370 11101711!111 K111!A DEF K 1li! 2117 03457 Ol42104 OCT 42104 
2062 03371 M>171111 K11A OEF I< 11 2118 0346'1 122241 TBL,9 OCT 122241 ARG 1 • 9TH PAIR 
2063 1113372 111016411! TtA DEF Tl 2119 1113461 0.d5Vl32 OCT 4511132 
2064 l'l3373 001702 K12A DEF 1<12 21211! 03462 167273 OCT 167273 
2065 '13374 1111il 1716 JMP5A OEF JMP5 2121 03463 167273 OCT 167273 
2066 C~3375 1111111712 JS87A DEF JSB7 2122 1713464 167:>73 OCT 167273 
2067 Ol3376 0111217165 P7A DEF P7 2123 013465 V10V1V11'11i' OCT 

"' 2068• 2124 lil3466 I !'>6336 Tl::!, \ OI OCT 156336 ARG 1 • UHH PAIR 
21il69 1713377 Ol~341ill1J HILA Dff TBL,1 1ST TABLE ADDRESS 2125 li13.d67 146755 OCT 146755 
21il70 Ol340lill 015366 TBL.1 OCT 15366 ARG 1 • 1ST PAIR 2126 C'13.d7i' 125313 OCT \25313 
2071 Ol340ll 1275.dl OCT 127541 ARG 2 2127 C'l3471. 156777 OCT 156777 



PAGE 1'11'147 #lilt SOME DAU PUTfRN TESTS 

2128 03472 010463 OCT I 0463 
2129 03473 146314 OCT 141\J! 4 
2130 03474 003474 TBLE DEF • LWA lAflLE 
2131• 
2132 03475 000000 T2 NOP TEMPORARY STORAGE 
2133 03476 0111001'10 SR1 NOP SUBROUTINE FROM BASE PAGE 
2134 1'13477 0251\16 JMP .P4 GO BACK 
2135 1'13500 025612 JMP1 JMP JMP2 GO BACK TO BASE PAGE 
2136• 
2137 ENO 
•• NO ERRORS• 



HP 2100 ALTER-SKIP INSTRUCTION TEST 

HP Product No. HP 24208 

HEWLETT" PACKARD 

11000 Wolfe Road 
Cupertino, California 95014 

Manual of Diagnostics 
Diagnostic Program Procedure 
HP 02100-90019 June 1971 



HP 2100 ALTER-SKIP INSTRUCTION TEST 

This program checks all instruction code combinations of the Alter-Skip 

Instruction group as defined in the Consolidated Coding Table. 

HARDWARE CONFIGURATION 

The program runs on an HP 2100 computer with any memory core size and does not 

use a teleprinter. 

FUNCTIONAL AND OPERATIONAL CHARACTERISTICS 

This program should be run only after the Memry Ref. Instruction Test (HP 24209) 

as instructions from the Memory Reference group are used to test the Alter-Skip 

group. 

To start the program the user loads the program with the Basic Binary Loader, 

sets Starting Address 1008 , and presses RUN. 

The program begins by executing a string of basic tests that check the ability 

to clear, set, and test the E-Register. A basic test failure results in a 

unique MEMORY DATA halt. (See Table ALT-2.) This error should be corrected 

before proceeding further with testing. No provisions are available for re­

peating Basic Tests. 

Next the program executes the extended tests that test the full set of alter­

skip instruction code combination using simple E-register instructions (CLE -­

CCE -- CME -- SEZ and SEZ,RSS) and the memory reference instructions. 

Each valid instruction combination is checked 18 times. First nine different 

data patterns are checked in the A- or B-register (depending on the instruction), 

with the E-register clear. Then the nine different data patterns are checked 

in the A- or B-register (depending on the instruction) with the E-register set. 

ALT-1 



After the execution of the instruction, the program checks the contents of the 

A- or B-, and the E-register and checks if the instruction did or did not skip as 

expected. A detected failure results in a halt and an information display. 

MEMORY DATA contains 10200x8 where x is an octal digit with bit meanings as 

follows: 

bit 0 = 1,A- or B-register error 

bit 1 = 1,E-register error. 

bit 2 = !,Instruction skipped or did not skip as expected. 

This information should also be displayed after the halt: 

A-register 

B-register 

E-register 

Actual A- or B-register result. 

Expected A- or B-register result. 

Actual E-register result. 

After RUN is pressed another halt occurs and this information should be displayed: 

MEMORY DATA - Second display halt (1020008) identification 

A-Register - Octal code of failing alter-skip instruction; bit 11 

of the instruction identifies the register: 

0 = A-register, 

1 = B-register, 

B-register Original data pattern in the A- or B-register. 

E-register - Original contents of the E-register. 

Following the second display halt, the program continues if switch register 

bit 0 is clear. If switch register bit 0 is set, the original values are re­

stored in the E- and A- or B-registers, and another halt (102076 8) occurs. The 

next instruction executed is the failing instruction. The result can be observed 

by single stepping. 

After all instructions have been tested, the program normally loops back and 

repeats the basic and extended tests until an errQ.I' is detected. If switch 

register bit 15 is set, the program halts with 1020778 displayed in MEMORY DATA. 

A 32 bit pass count is contained in the A- and B-registers, with the most signif­

icant bits in the B-register. 

ALT-2 



Unexpected Changes In A- or B-Registers 

If a change occurs in the B-register after executing an alter-skip instruction 

involving the A-register or vice versa, the computer halts with 1030008 dis­

played in MEMORY DATA if the A-register changed unexpectedly, or with 1030018 
displayed in MEMORY DATA if the B-register changes unexpectedly. The unexpected 

change is left in the register, and the other register contains the octal code 

of the alter-skip instruction. When the operator presses RUN the program by­

passes the other results normally checked. However, if switch rigister bit O 

is set, the computer halts with 1020768 displayed in MEMORY DATA and the failing 

instruction is repeated. 

A fixed non-symmetrical data pattern of 0432108 is placed in the register (A­

or B-) not expected to change before each alter-skip instruction is executed. 

(This procedure does not apply to the basic tests.) 

OPERATING INSTRUCTIONS 

a. Load the HP 2100 Alter-Skip Instruction Test with the Basic Binary Loader. 

b. Set Starting Address 1008. 

c. Press RUN. 

The program executes according to the switch register options selected. 

Switch If Set 

0 

15 

Table ALT-1 

Switch Register Options 

Meaning 

Repeat a failing alter-skip instruction but 

halt 1020768 before its execution. (Does 

not apply to the basic tests.) 

Halt 1020778 at the end-of-pass (diagnostic 

cycle). A pass count is contained in the 

B- and A-registers (most significant bits in 

B-register). 

ALT-3 



MEMORY DATA 

10200X 

102000 

102076 

102077 

102040 

102041 

102042 

102043 

102044 

102045 

102046 

103000 

103001 

ALT-4 

Table ALT-2. 

Summary Of Program Halts 

Comments 

Alter-skip instruction error halt. 

Display halt following error halt. 

Halt before repeating failing Alter-Skip 
instruction. 

End-of-pass halt. The A- and B-registers 
contain the number of passes completed. 

RSS instruction failed. 

CLE 
SEZ sequence failed. 

CLE 
SEZ,RSS sequence failed. 

CCE 
SEZ,RSS sequence failed. 

CCE 
SEZ sequence failed. 

CLE 
CME 
SEZ,RSS sequence failed. 

CCE 
CME 
SEZ sequence failed. 

Unexpected change in A-register after executing 
an alter-skip instruction. 

Unexpected change in B-register after executing 
an alter-skip instruction. 



15 14 13 12 

Figure ALT-1 
Consolidated Coding Table 

11 10 9 8 7 6 5 

MEMORY REFERENCE INSTRUCTIONS 

4 3 2 

D/I AND 001 0 Z/C Memory Address 
D/I XOR 010 0 Z/C 
D/I IOR 011 0 Z/C 
D/I JSB 001 1 Z/C 
D/I JMP 010 1 Z/C 
D/I ISZ 011 1 Z/C 
D/I AD* 100 A/B Z/C 
D/I CP* 101 A/B Z/C 
D/I LD* 110 A/B Z/C 
D/I ST* 111 A/B Z/C 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 

SHIFT-ROTATE GROUP INSTRUCTIONS 
0 SRG 000 ~: 0 D/E *LS 000 t\CLE J?~E TSL* *LS 

0 D/E *RS 001 D/E *RS 
A/B 0 D/E R*L 010 D/E R*L 
A/B 0 D/E R*R 011 D/E R*R 
A/B 0 D/E *LR 100 D/E *LR 
A/B 0 D/E ER* 101 D/E ER* 
A/B 0 D/E EL* 110 D/E EL* 
A/B 0 D/E *LF 111 D/E *LF 
NOP 000 000 000 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 
,,... 

ALTER-SKIP GROUP INSTRUCTIONS 

0 ASG 'ooo A/B 1 CL* 01 CLE 01 SEZ SS* SL* IN* 
A/B 1 CM* 10 CME 10 
A/B 1 CC* 11 CCE 11 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 

MAC AND INPUT_LOUTPUT INSTRUCTIONS 
1 MAC 000 A/B 0 
1 IOG 000 A/B 1 H/C HLT 000 Select Code 

1 0 STF 001 
1 1 CLF 001 
1 0 SFC 010 
1 0 SFS 011 

A/B 1 H/C Ml* 100 
A/B 1 H/C LI* 101 
A/B 1 H/C OT* 110 

0 1 H/C STC 111 
1 1 H/C CLC 111 

1 0 STO 001 000 
1 1 CLO 001 000 
1 H/C soc 010 000 
1 H/C sos 011 000 

Notes: 1) * = A or B. Use with bit 11 as '1 (A-Register) qr 1 (B-Register). 

2) D/I, A/B, Z/C, D/E, H/C coded: 0/1. 

3) t CLE: Only this bit is required. 

4) tSL*: Only this bit and bit 11 (A/Bas applicable) are required. 

1 0 

1 0 

000 
001 
010 
011 
100 
101 
110 
111 
000 

1 0 

SZ* RSS 

1 0 

001 
001 
001 
001 
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HP 2100 POWER FAIL DIAGNOSTIC 

This program confirms proper operation of the power fail interrupt for the 

Hewlett-Packard 2100 computer. 

HARDWARE CONFIGURATION 

This program requires any core size HP 2100 computer (with at least 4K if 

a teleprinter is included), and optionally a teleprinter. 

FUNCTIONAL AND OPERATIONAL CHARACTERISTICS 

If a teleprinter is to be used, the SIO Teleprinter driver is loaded and 

configured. Then the user loads the diagnostic program with the Basic 

Binary Loader, sets starting address 1008 , selects the desired options to 

be used for the run of the diagnostic (see Table PF-1), presses INTERNAL 

and EXTERNAL PRESET, then RUN. 

If a teleprinter is available, the program prints a header message, and, 

after execution of its first routine, goes into a waiting loop, which checks 

the location addresses in the unused portion of core. Next the user simu­

lates a power failure and restoration of power. The program, upon restart, 

first confirms proper power fail interrupt (i.e., that the length of time 

between the power failure and computer shutdown exceeds 500 microseconds) 

then executes secondary tests to insure register recovery and protection 

of the contents of core memory from a power failure. 

If an error is detected, the program reports the error on the teleprinter 

(if included) then halts with a coded MEMORY DATA display. 

An unexpected interrupt causes irrecoverable halt with a 1060xx8 MEMOR-{ DATA 

display, where xx= the trap cell location. Analysis of this error is 

beyond the scope of this diagnostic. 
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PROGRAM ORGANIZATION 

This program performs the series of routines described below: 

START 

BKGND 

PWRFL 

RSTRT 

START begins by printing a preamble message (see Table PF-2,H0), 

checks that the LOADER ENABLE is clear, and fills unused core with 

each location's address. 

The Background routine increments the right half (bits 0-7) of the 

switch register two or three times each second and verifies the 

contents of all unused core memory once each increment by comparing 

the contents with the core location addresses. 

The Power Fail Interrupt routine calls RSTRT if power is being 

restored. If power is failing, this routine saves registers and 

estimates time before power is off. 

The Restart routine is entered through PWRFL. It verifies proper 

operation of PWRFL and increments the cycle count. The last part 

of PWRFL and all the associated counters are rebuilt in case 

power-off occurred during a core-fetch. 

MESSAGE ANALYSIS 

An H prefix indicates an operating instruction or comment, and an E prefix 

indicates an error condition. The MEMORY DATA column indicates where coded 

halts occur. The last two octal digits in the coded halts correspond to the 

message number. The COMMENTS column notes the operator action to be 

performed, meaning of the messages, or probable area malfunctioning. The 

ROUTINE column specifies the program routine containing the message or halt. 
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OPERATING PROCEDURES 

To Configure The Diagnostic 

a. If the teleprinter is included, load the SIO Teleprinter driver with the 

Basic Binary Loader and configure the driver. 

b. Load the HP 2100 Power Fail Diagnostic tape with the Basic Binary 

Loader. 

To Make Tape Of The Configured Diagnostic 

a. If a High Speed Tape Punch is available, load the SIO Tape Punch driver 

with the Basic Binary Loader and configure the driver. 

b. If a High Speed Tape Punch is not available, turn on the teleprinter 

tape punch. 

c. Load the SIO System Dump. 

d. Set Starting Address 28 • 

e. Set switch register bit 15. 

f. Press RUN. 

g. A configured HP 2100 Power Fail Diagnostic Tape is punched. The 

computer halts with 1020778 displayed. To make additional copies of 

the configured HP 2100 Power Fail Diagnostic Tape, press RUN. 

To Load And Execute The Diagnostic 

NOTE: Eliminate step a if continuing from configuration. 

a. Load the configured HP 2100 Power Fail Diagnostic Tape with the Basic 

Binary Loader. 
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b. Set Starting Address 1008 . 

c. Select the desired options from Table PF-1 by setting the appropriate 

bits of the switch register. 

d. Press INTERNAL PRESET. 

e. Press EXTERNAL PRESET. 

f. Press RUN. 

If a teleprinter is available, the program prints a header message. 

g. BKGND executes, incrementing the right half (bits 0-7) of the switch 

register two or three times each second. The program is now ready to 

process a power fail interrupt. 

h. The user must cause a power failure. A suggested way is: 

1. Turn off the POWER switch. 

2. Remove the power cord from the electrical outlet. 

3. Decrease the line voltage below 100 Vac. 

i. Restore power. 

NOTE: The user may test the EPRS line by holding down the EXTERNAL 
PRESET switch. 

j. If the halt mode or EPRS line is being tested: 

1. Set Starting Address 1108 . 

2. Press RUN. 

k. RSTART verifies proper operation of the power fail option. The cycle 

count (cycle count=steps g-k) is incremented and the program returns 

to step g. 
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Table PF-1 

Switch Register Options 

7 0 

Bits 

0-7 Reserved to indicate program count. 

8 Spare. 

9 If the teleprinter is available, setting bit 9 causes the program 

to print out the number of power failures since the test started. 

10 Spare. 

11 If set, all messages for the teleprinter will be suppressed. 

12 Spare. 

13 If set when program begins, the teleprinter driver is assumed 

to not have been loaded and the teleprinter will not be used 

during the program. 

14 Set off to halt after each error. 

15 Set on to halt the program. 
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MEMORY DATA ROUTINE 

(no halt) START 

102001 START 

102002 BKGND 

102003 RSTRT 

(no halt) )3KGND 

102005 RSTRT 

102006 PWRFL 

102007 BKGND 

102010 RSTRT 

102040 BKGND 

1060xx ANY 

PF-6 

Table PF-2 

Diagnostic Messages 

MESSAGE 

H0 HP 2100 POWER FAIL 
DIAGNOSTIC 

El CLEAR LOADER ENABLE 

E2 CHANGED CORE, 
ADDRESS = xxxxxx 
CONTENTS = yyyyyy 

E3 SHUTDOWN ROUTINE DID 
NOT COMPLETE. SHOULD 
COMPLETE xxxx MICRO­
SECONDS, COMPLETED xxxx 
MICROSECONDS. 

H4 THERE HAVE BEEN xxxx 
TESTS OF THE POWER FAIL 
CIRCUITRY 

ES POWER FAIL ROUTINE 
NOT ENTERED 

(none) 

E7 B-REGISTER NOT EQUAL 
TO COUNT, B = xxxxxx 
COUNT = xxxxxx 

El0 UNDEFINED SHUTDOWN 
ERROR 

(none) 

(none) 

COMMENTS 

Header message. 

This switch is on HP 2100 
console. 

Echocheck fail in unused 
core. Values are in octal 
and should be equal. 

Primary power fail interrupt 
test failed. Values are in 
decimal. 

Dump of cycle count due to 
switch register bit 9. 
Value is in decimal. 

No interrupt after last 
power fail. 

Power did not fail following 
a power fail interrupt or 
flag logic failed on restart. 

B-register should be equal 
to right half (bits 0-7) 
of switch register. 

Halt due to switch register 
bit 15. 

Trap cell halt. M-register 
= memory address when 
interrupted, xx = trap 
cell location. 
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HP 2100 MEMORY PARITY CHECK TEST 

This diagnostic confirms proper operation of the Memory Parity Check circuitry 

for an HP 2100 computer. If an error exists, the program identifies the 

faulty function. Each error found should be corrected and retested before 

the next function is tested. 

HARDWARE CONFIGURATION 

This Memory Parity Check diagnostic requires any core size HP 2100 computer. 

FUNCTIONAL AND OPERATIONAL CHARACTERISTICS 

The diagnostic is loaded and configured in two phases: 

a. Program configuration is done by switch register settings in Table 

MP-1. 

b. Options to be used for a normal run of the diagnostic are selected by 

setting the switch register as listed in Table MP-2, then pressing 

RUN. These settings become an internal switch register. If any 

option is changed during the run, the internal switch register may 

be overridden by setting switch register bit 0 or other appropriate 

bit(s) as listed in Table MP-2. 

After the configuration procedures are complete, the SIO System Dump program 

may be used to make a permanent copy of the configured diagnostic. 

If an error is detected, the program halts with a value displayed in MEMORY 

DATA. (See Table MP-3.) The cause of trap cell halt 1060xx8 , located in 

low memory 28 -778 , should be determined before the diagnostic is restarted. 
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PROGRAM ORGANIZATION 

The diagnostic consists of the series of routines described below: 

CONF 

START 

INIT 

TESTA 

CONF configures the diagnostic for the proper core memory size and 

select code (I/O channel) and sets the internal switch register for 

the options selected at configuration time. 

START sets trap cell halts in locations 28 -778 . Before INIT 

starts, the program halts with 1020028 displayed to allow the user 

to connect terminal El to E2 and E3 to E4 on the Memory Data 

Control Board. 

INIT loads even parity data into special locations. Because 

Memory Parity Check requires odd parity data, the incorrect even 

parity data is used by the following test routines to check the 

Memory Parity Check circuitry. 

TESTA confirms that bit 15 of the A-register is not set when the 

violation register is loaded after power turn-on at the end of 

INIT, and that a parity error can be detected. If a parity error 

is detected, TESTA halts, the front panel PARITY ERROR light goes 

on and 000001 8 is contained in the B-register. If a parity error 

is not detected, TESTA halts, the PARITY ERROR light remains off, 

and 1020058 displayed. When the user presses INTERNAL PRESET 

after a parity error halt, the PARITY ERROR light on the front 

panel and the parity bit light on the Memory Data Control board 

go off. Then switch S2 on the I/O buffer board is set to its 

INTERRUPT mode and the user presses RUN to advance the diagnostic 

to the next test. 

NOTE: From this point the program runs without operator 
intervention unless an error occurs. 
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TES TB 

TES TC 

TES TD 

TES TE 

TES TH 

TEST I 

TESTS checks the interrupt ability on detection of a parity 

error. TESTS must be error-free before the other tests can be 

made. 

TESTC tests the ability of a CLF 5 instruction to inhibit parity 

error interrupts. A CLF 5 instruction is issued to turn off the 

interrupt circuitry, then an even parity word generated by INIT 

is accessed. An interrupt should not occur. 

TESTD tests inhibition of parity error interrupts when protected 

or non-existent memory is accessed. TESTD attempts to read the 

contents of the highest location in core (detected by CONF), 

seen as all zeros (even parity) when the LOADER ENABLE lamp 

is off. It then attempts to read from non-existent core (if 

any). A parity error interrupt should not occur in either case. 

TESTE tests inhibition of parity error interrupts during 

phase 3 of an STA instruction. An STA instruction is used to 

write an even parity value into memory. An interrupt should 

not occur. If an interrupt occurs, the diagnostic halts. 

TESTH tests priority control by generating an I/O interrupt on 

the I/O channel selected during program configuration of the 

diagnostic. That interrupt is immediately followed by a parity 

error interrupt which inhibits the I/O interrupt. If the I/O 

interrupt occurs first or the I/O interrupt fails to follow 

the parity error interrupt (or if neither occurs), the diagnostic 

halts. 

TESTI causes certain locations, previously set to even parity 

by INIT, to extensively exercise the parity tree. For each 

location TESTI performs the following tests: 
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END 

LIMITATIONS 

a. Is parity error detected? 

b. Does interrupt occur? 

c. Is the location's address strobed into the Memory Protect 

violation register? 

The routine also checks to see that a read/write type instruction 

(LDB) does not restore good parity to a location containing a 

parity error and that a clear/write type instruction (STB) does 

restore good parity. 

END halts the diagnostic with 1020778 displayed. 

NOTE: This END routine has provisions for return of execution 
control to a suitable executive program, if present. 

This diagnostic does not analyze errors in the Memory Protect violation 

register. Such errors can occur because of bit failures in the violation 

register and/or loss of the strobe pulse from the Memory Parity Check circuitry. 

If the diagnostic halts with 1020078 displayed (see Table MP-3), the 2100 

Memory Protect Test (HP 24222) program should be executed. The error is 

identified as either the Memory Parity Check or the Memory Protect circuits. 

If the program enters an uncontrollable loop caused by the absence of either 

the IAK or the ENF functions, it cannot report an error. 

MESSAGE ANALYSIS 

All halts display a MEMORY DATA value. If data is to be read, that data is 

displayed in the A-register and, when needed, the B-register. Refer to 

Table MP-3. 
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OPERATING INSTRUCTIONS 

NOTE: At least one standard I/O board must be installed in an I/O slot, 
Switch Sl on the I/O Control W/DMA board must be set to the ARS 
position, and Switch S2 on the I/O Buffer board must be set to the 
interrupt position. 

To Configure The Diagnostic 

a. Store all zeros in memory location 58 . 

b. Load the HP 2100 Memory Parity Check Test with the Basic Binary Loader. 

c. Set Starting Address 28 . 

d. Specify the program configuration by setting the switch register as 

listed in Table MP-1, then press RUN. If the settings are correct, the 

computer halts with 1070748 displayed. 

e. Select the internal switch register options by setting the switch register 

as listed in Table MP-2, then press RUN. The computer halts with 

1070778 displayed in MEMORY DATA. 

NOTE: The external switch register is always selected if switch register 
bit 0 is set. 

To Make A Tape Of The Configured Diagnostic 

a. If a High Speed Tape Punch is available, load the SIO Tape Punch driver 

with the Basic Binary Loader and configure the driver. 

b. If a High Speed Tape Punch is not available, load the SIO Teleprinter 

driver with the Basic Binary Loader and configure the driver. 

c. Load SIO System Dump. 

d. Set Starting Address 28 . 
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e. Set switch register bit 15. 

f. Press RUN. 

g. A configured HP 2100 Memory Parity Check Test tape is punched. The 

computer halts with 1020778 displayed. To make additional copies of the 

configured Memory Parity Check Test Tape, press RUN. 

To Load And Execute The Diagnostic 

NOTE: Eliminate step a if continuing from step e, To Configure The 
Diagnostic. 

a. Load the configured Memory Parity Check Test tape with the Basic 

Binary Loader after storing all zeros in location 58 . 

b. Set Starting Address 1008 . 

c. Press INTERNAL and EXTERNAL PRESET. 

d. Press RUN. The diagnostic executes according to the options selected. 

e. Before INIT starts, the diagnostic halts with 1020028 displayed. If the 

parity bit light on the Memory Data Control board is on, a circuit 

error exists and must be fixed, then the diagnostic is restarted. 

If the light is off: 

1. Turn off the computer power. 

2. Connect El to E2 and E3 to E4 on the Memory Data Control board with 

clip leads. 

3. Turn on computer power. 

4. Set Starting Address 1108 . 

5. Clear the switch register. 

6. Press INTERNAL and EXTERNAL PRESET. 

7. Press RUN. 
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f. The computer halts at the end of INIT with 1020038 displayed in MEMORY 

DATA. 

1. Turn off computer power. 

2. Remove clip leads installed in step e2, To Load And Execute The Diagnostic. 

3. Set switch S2 on the I/O buffer board to the HALT position. 

4. Turn on computer power. 

5. Set Starting Address 111 8 . 

6. Clear the switch register. 

7. Press INTERNAL and EXTERNAL PRESET. 

8. Press RUN. 

g. TESTA halts if the board is working properly. At that time the front panel 

PARITY ERROR and the Memory Data Control board parity bit lights should be 

on. Press INTERNAL PRESET and check that the PARITY ERROR light and the 

parity bit light turn off. (If either light does not function as described, 

check the parity error detect circuitry, then restart the diagnostic.) 

Then display the B-register, it should contain 000001 8 . 

h. To select options other than those in the internal switch register, 

set switch register bit 0. Select the desired options by setting the 

switch register as listed in Table MP-2. 

i. Set switch S2 on the I /0 buffer board to INTERRUPT. 

j. Press EXTERNAL PRESET. 

k. Press RUN. 

1. After all tests are completed, the computer halts with 1020778 displayed. 

To run the diagnostic again, select desired options and perform 

steps d through k of the procedure "To Load And Execute The Diagnostic." 
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Table MP-1 

Program Configuration--Switch Register Settings 

Switch Register 

Bits 

0-5 Set to select code of the standard interface board. 

6 Set if Memory Protect is not available. 

7-15 Spares. 

Table MP-2 

Options--Switch Register Settings 

Switch Register 

I 1s I 14 I 13 I 12 I 11 I 10 I 918 17 16 Is 14 13 I 2 I 1 I 0 I 
Bits 

0 Set to override the internal switch register and 

to change an option. 

1-11 Spares. 

12 Set to halt at the end of a complete diagnostic cycle. 

13 Set so that after a complete diagnostic cycle, tests 

requiring operator intervention in future cycles of 

the diagnostic are eliminated. (Tests eliminated 

are INIT and TESTA.) 

14-15 Spares. 
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MEMORY DATA 

102002 

102003 

102004 

102005 

102006 

102007 

102010 

102011 

102020 

102027 

102040 

Test 

INIT 

INIT 

TESTA 

TESTA 

TES TB 

TES TB 

TES TC 

TES TD 

TES TE 

TES TD 

TES TH 

Table MP-3 

Diagnostic Messages 

Message 

Perform step e, of the procedure "To Load And Execute 

The Diagnostic." 

Perform step f, of the procedure "To Load And Execute 

The Diagnostic." 

Parity error interrupt indicator (bit 15) not reset 

by power turn-on. 

Computer failed to halt on parity error. 

Parity error did not cause interrupt at address 

shown in A-register. Interrupt function not working, 

or parity tree is faulty. 

Parity error memory address is incorrect. Expected 

address is in A-register, actual in B-register. 

Perform Memory Protect Test to determine if 

source of error is in Memory Protect or Parity 

Error circuitry. 

CLF 5 did not inhibit parity error interrupt. 

A parity error interrupt caused by accessing 

protected memory. 

A parity error interrupt caused during phase 3 of 

an STA instruction. 

A parity error interrupt caused by accessing non­

existent memory. 

Parity error failed to take priority over I/O 

interrupt. 
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MEMORY DATA 

102041 

102042 

102043 

102044 

102045 

102046 

102047 

102077 

l060xx 

107070 

107072 

Test 

TES TH 

TES TH 

TES TI 

TES TI 

TES TI 

TES TI 

TES TI 

END 

any 

CONF 

CONF 

Table MP-3 (cont.) 

Message 

Neither parity error nor I/O interrupt received in 

priority test. 

No I/O interrupt received in priority test. 

Parity error interrupt indicator (bit 15) not set 

on parity error. 

Parity error did not cause interrupt at address 

shown in A-register. Interrupt function not working 

or parity tree is faulty. 

Parity error memory address is incorrect. Expected 

address is in A-register, actual in B-register. 

Perform 2100 Memory Protect Test to determine if 

source of error is in Memory Protect or Parity 

Error circuitry. 

Parity error at address shown in A-register restored 

to good parity by an STB instruction. 

Parity error at address shown in A-register not 

restored to good parity by a STE instruction. 

Diagnostic has been completed. 

Trap cell interrupt; M-register = memory address 

when interrupts, xx = the trap cell location. 

LOADER was enabled; verify LOADER ENABLE lamp is 

off and press RUN. 

Program configuration error halt. Set correct 

bits in switch register (see Table MP-1) and 

press RUN. 
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MEMORY DATA Test 

107074 CONF 

107077 CONF 

Table MP-3 (cont.) 

Message 

Select the internal switch register for desired 

options by setting the switch register as listed 

in Table MP-2 then press RUN. 

Configuration steps completed. Use SIO System 

Dump or: Set Starting Address 1008 , press INTERNAL 

and EXTERNAL PRESET then RUN. 
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HP 2100 MEMORY PATTERN TESTS 

These two diagnostic programs, the HP 2100 High Memory Pattern Test and the 

HP 2100 Low Memory Pattern Test, check core memory of an HP 2100 computer 

for failures. The High Memory Pattern Test occupies upper memory to test 

lower memory locations, and the Low Memory Test occupies lower memory to test 

upper memory locations. 

HARDWARE CONFIGURATION 

These diagnostic programs are run on an HP 2100 computer, with 2K or larger 

memory size. No peripheral devices are used; errors and messages to the user 

are reported by MEMORY DATA error code displays. 

FUNCTIONAL AND OPERATIONAL CHARACTERISTICS 

Either the High Memory Pattern Test or the Low Memory Pattern Test may be 

run first, by using the Basic Binary Loader to place the desired program 

into core. 

When the Low Memory Pattern Test is used, operation starts at location 28 to 

test any area of memory from location 621 8 through the upper limit of memory. 

The upper limit may include the area occupied by the Basic Binary Loader 

(the last 1008 locations), if the LOADER ENABLE button is lit when the test 
sequences are started. 

NOTE: The Basic Binary Loader is destroyed if the Low Memory 
Pattern Test checks that area. After the tests are 
complete, the user must restore the Basic Binary Loader 
by performing the steps given in the Software Operating 
Procedures manual. 
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When the High Memory Pattern Test is used, operation starts at location 

2000 8 to test any area of memory from location 28 through 17778. 

NOTE: If the High Memory Pattern Test area includes location 
48 , 58 , or 68 the instruction stored in that location 
by the START routine is destroyed. If power failure 
or parity error causes an interrupt to that location 
during the tests, the content at that moment is exe­
cuted as an instruction, which produces unpredictable 
results. 

After the desired Memory Pattern Test has been loaded, the user selects pro­

gram options before starting the program. See Table MPT-1. One selection 

directs the program to test either a standard area or a user-determined area 

of memory. If the standard area is selected, the program assumes the computer 

has 8K of memory and tests locations 6218 through 176778 for the Low Memory 

Test or locations 28 through 17778 for the High Memory Pattern Test. The user 

may change the test area selection at any time. 

If an error is detected, the program halts with a MEMORY DATA error code dis­

played and, when necessary,with data in the A- and B-registers. After an 

error halt, the user consults Table MPT-2 to learn the cause and location of 

the error and the corrective action. 

Data displayed for each error may be saved in an area of memory set aside for 

a "table of errors," if that program option is selected. Three consecutive 

locations are used for each error, to save the failing address, the correct 

pattern, and the erroneous pattern. Data for a failing address is saved in 

the table of errors only once, regardless of when an error for that address 

is found. 

The table of errors begins at location 621 8 for the Low Memory Pattern Test 

or 25758 for the High Memory Pattern Test, and may continue through 36778. 

As the Low Memory Pattern Test makes entries in its table of errors, it 

shifts its first tested address up f;om 621 8 to prevent destruction of the 

table of errors; the High Memory Pattern Test does not shift its first 

address because its table of errors is not within the tested area. 
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If the number of error entries needed in the table of errors exceeds the 

bounds available, the program halts with 1020068 displayed. If the user 

suspects this limitation is about to occur, he may halt the program to dis­

play the next available address in the table and the number of errors already 

saved. The table of errors may be reset to 0 at any time. See Table MPT-1. 

If a power fail interrupt occurs during the Low Memory Pattern Test, the com­

puter halts with 1030048 displayed. The cause of a power failure must be 

determined and corrected before the program is run or restarted. 

Pa ri ty Errors 

Because the computer includes Memory Protect and Memory Parity Check features, 

switch S2 on the I/O Buffer board should be set to INTERRUPT. Thus, 

a parity error causes an interrupt to a parity error subroutine within the 

Memory Pattern Test. 

If the parity error is within the area occupied by the program, the program 

halts with the error address in the A-register (press A to display the error 

address), and the contents of that address in the B-register (press B to 

display the contents). To correct the error, the user may either consult a 

listing of the program, load the correct instruction into the B-register, 

and press RUN; or he may reload the program (through the Basic Binary Loader), 

set the correct starting address, and press RUN. The program again attempts 

to execute the instruction. If the error repeats, the location is faulty 

and must be repaired before the program can be run. 

If the parity error is within the area to be tested by the Memory Pattern 

Test, it is not reported by the parity error subroutine; it is reported as 

a pattern test failure by the main program. 

If Memory Protect is not available, the program must be run with program 

option bit 11 set on and the I/O Buffer board switch S2 set to HALT. If 

a parity error is detected, the program halts with the PARITY ERROR lamp 

on. The user should attempt to correct the error by reloading the program 
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(through the Basic Binary Loader) setting the correct starting address, and 

pressing RUN. If the error repeats, the location is faulty and must be re­

paired before the program can be run. 

NOTE: When the Parity Check board switch S2 is set to HALT, 
no distinction between the area occupied by the pro­
gram and the area to be tested is made; any parity 
error causes a halt. 

If Memory Protect and Memory Parity Check are both not available, a memory 

failure in the area occupied by the program may affect either data or pro­

gram instructions; the results are unpredictable. 

PROGRAM ORGANIZATION 

The High and Low Memory Pattern Tests perform the series of routines described 

below: 

START This routine interprets the program options set by the user 

into the switch register (see Table MPT-1) and sets up the 

initial values for the program variables. 

TEST 1 (Word Checkerboard Test) 

MPT-4 

This routine writes, then tests, word checkerboard patterns 

throughout the specified area of memory to be tested. The 

first word checkerboard pattern is a series of words with all 

16 bits set to 0 (or to 1) alternated with a series of words 

with all 16 bits set to 1 (or to O), throughout the test 

area as shown on the next page. 



15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Locations: 

Jo 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ol First address tested. 

(Continues through next address ending 

r~ 
with 378 .) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

~T 
xxx37 8 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 xxx40 8 
(Continues through next address ending 

I 
with 37 8.) 

~I 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 xxy37 8 (y x+l) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 xxy40 8 

(Repeats the above cycles throughout 

T 
remainder of the test area.) 

T Last address tested. 

The First Word Checkerboard Pattern 

Then each location is tested by the following steps: 

a. The contents of the location are read and checked for errors. If 

an error is found, the appropriate report is made and the remaining 

test steps are skipped. 

b. The contents are complemented and that complement is written back 

into the location. 

c. The new contents are read and checked for errors. 

d The content is re-complemented and written back into the location. 

After all locations have been tested, the routine writes the alternate word 

checkerboard pattern throughout the test area then tests each location 

again. 

MPT-5 



15 14 

l 1 1 

I 1 1 

0 0 

I 0 0 

1 1 

13 12 11 10 9 8 7 6 5 4 3 2 1 0 Locations: 

1 1 1 1 1 1 1 1 1 1 1 1 1 11 First address tested. 

(Continues through next address ending 
with 37 8.) 

~r 1 1 1 1 1 1 1 1 1 1 1 1 1 xxx37 8 
0 0 0 0 0 0 0 0 0 0 0 0 0 xxx40 8 

(Continues through next address ending 
with 37 8.) 

~1 0 0 0 0 0 0 0 0 0 0 0 0 0 xxy378 (y x+l) 

1 1 1 1 1 1 1 1 1 1 1 1 1 xxy40 8 
(Repeats the above cycles throughout 
remainder of the test area.) 

Last address tested. 

The Alternate Word Checkerboard Pattern 

The write/test sequence is performed a total of 32 times, 16 

times for the first checkerboard pattern and 16 times for the 

alternate checkerboard pattern. 

TEST 2 (Bit 0 Checkerboard Test) 

MPT-6 

This routine writes, then tests, bit 0 checkerboard patterns 

throughout the specified area to be tested. The first bit 0 

checkerboard pattern is a series of words with all 16 bits set 

to 0 alternated with a series of words with bits 15 through 1 

set to 0 and bit 0 set to 1, throughout the test area, as shown 

on the next page. 



15 14 

lo 0 

1 0 0 

0 0 

I 0 0 

0 0 

13 12 11 10 9 8 7 6 5 4 3 2 1 0 Locations: 

0 0 0 0 0 0 0 0 0 0 0 0 0 oJ First address tested. 

(Continues through next address ending 
with 37 8.) 

~T 0 0 0 0 0 0 0 0 0 0 0 0 0 xxx378 
0 0 0 0 0 0 0 0 0 0 0 0 0 xxx40 8 

(Continues through next address ending 
with 37 8.) 

~1 0 0 0 0 0 0 0 0 0 0 0 0 0 xxy37 8 (y x+l) 

0 0 0 0 0 0 0 0 0 0 0 0 0 xxy40 8 

(Repeats the above cycles throughout 
remainder of the test area.) 

Last address tested. 

The First Bit 0 Checkerboard Pattern 

Then each location is tested by the same steps described for 

Test 1. After all locations have been tested, the routine 

writes the alternate of the first bit 0 checkerboard pattern 

throughout the test area then tests each location again. 
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15 14 

lo 0 

1~ 0 

0 

r~ 0 

0 

T 

13 12 11 10 9 8 7 6 5 4 3 2 1 0 Locations: 

0 0 0 0 0 0 0 _o 0 0 0 0 0 1 1 First address tested. 

(Continues through next address ending 
with 37 8 .) 

I 0 0 0 0 0 0 0 0 0 0 0 0 0 1 xxx37 8 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 xxx40 8 

(Continues through next address ending 
with 378.) 

~1 0 0 0 0 0 0 0 0 0 0 0 0 0 xxy378 (y = x+l) 

0 0 0 0 0 0 0 0 0 0 0 0 0 xxy40 8 

(Repeats the above cycles throughout the 
remainder of the test area.) 

T Last address tested. 

The Alternate Bit 0 Checkerboard Pattern 

After the first bit 0 checkerboard pattern and its alternate 

have been written and tested, the single bit set to 1 is shifted 

one bit position to the left to create the second bit 0 checker­

board pattern. Thus, the second bit 0 checkerboard pattern is 

a series of words with 16 bits set to 0 alternated with a series 

of words with bits 15 through 2 set to 0, bit 1 set to l, and 

bit 0 set to 0. Then the second bit 0 checkerboard pattern and 

its alternate are written and tested as described above. 

The write/test sequence is performed a total of 32 times, to 

test each of 16 bit 0 checkerboard patterns and their alternates. 

TEST 3 (Bit 1 Checkerboard Test) 

MPT-8 

This routine writes, then tests, bit 1 checkerboard patterns 

throughout the specified area to be tested, similarly to the 

manner of Test 2. The first bit 1 checkerboard pattern is a 



15 14 

J1 1 

I: 1 

1 

J: 1 

1 

13 

1 

series of words with all 16 bits set to 1 alternated with a 

series of words with bits 15 through 1 set to 1 and bit 0 set 

to 0, throughout the test area. 

12 11 10 9 8 7 6 5 4 3 2 1 0 Locations: 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 First address tested. 

(Continues through next address ending 
with 378 .) 

I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 xxx378 
1 1 1 1 1 1 1 1 1 1 1 l 1 0 xxx40 8 

(Continues through next address ending 
with 37 8 .) 

I 1 1 1 1 1 1 1 1 1 1 1 1 1 0 xxy37 8 (y = x+l) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 xxy40 8 

(Repeats the above cycles throughout the 
remainder of the test area.) 

Last address tested. 

The First Bit 1 Checkerboard Pattern 

Then each location is tested by the same steps described for 

Test 1. After all locations have been tested, the routine 

writes the alternate of the first bit 1 checkerboard pattern 

throughout the test area then tests each location again. 
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15 14 

11 1 

I 1 1 

1 1 

I 1 1 

1 1 

T 

MPT-10 

13 12 11 10 9 8 7 6 5 4 3 2 1 0 Locations: 

1 1 1 1 1 1 1 1 1 1 1 1 1 ol First address tested. 

(Continues through next address ending 
with 37 8 .) 

~r 1 1 1 1 1 1 1 1 1 1 1 1 1 xxx37 8 

1 1 1 1 1 1 1 1 1 1 1 1 1 xxx40 8 

(Continues through next address ending 
with 37 8.) 

~1 1 1 1 1 1 1 1 1 1 1 1 1 1 xxy378 (y x+l) 

1 1 1 1 1 1 1 1 1 1 1 1 1 xxy40 8 

(Repeats the above cycles throughout 
remainder of the test area.) 

T Last address tested. 

The Alternate Bit 1 Checkerboard Pattern 

After the first bit 1 checkerboard pattern and its alternate 

have been written and tested, the single bit set to 0 is shifted 

one position to the left to create the second bit 1 checkerboard 

pattern. Thus, the second bit 1 checkerboard pattern is a series 

of words with all 16 bits set to 1 alternated with a series of 

words with bits 15 through 2 set to 1, bit 1 set to 0, and bit 0 

set to 1. Then the second bit 1 checkerboard pattern and its 

alternate are written and tested as described above. 

The write/test sequence is performed a total of 32 times, to 

test each of 16 bit 1 checkerboard patterns and their alternates. 



OPERATING INSTRUCTIONS 

a. Use the Basic Binary Loader to load the desired Memory Pattern Test. 

b. Set the starting address 28 if the Low Memory Pattern Test was loaded 

in step a, otherwise set the starting address 20008. 

c. If the User-Determined Area program option is to be used (see Table MPT-1), 

set only switch register bit 15 on, then perform steps d through h. 

Otherwise, skip directly to step g. 

d. Press RUN. The program halts with 1020018 displayed. 

e. Set the switch register to the address of the first location to be tested, 

then press RUN. Do not set a value less than that contained in the A­

register. The program halts with 1020028 displayed. 

f. Set the switch register to the address of the last location to be tested, 

then press RUN. The program halts with 1020048 displayed. 

g. Select the program options to be used by setting the switch register as 

listed in Table MPT-1. 

h. If the Low Memory Pattern Test is to include the Basic Binary Loader 

area (the last 1008 locations in memory), press to light the LOADER 

ENABLE button. 

i. Press RUN to start the diagnostic according to the program options 

selected in step g. 

j. The boundaries of the area tested may be changed at any time. To do so, 

set switch register bit 15 on, then set bit 5 on. The program halts 

with 102001 8 displayed. Restart the diagnostic by performing steps e 

through i. 

MESSAGE ANALYSIS 

All halts display a value from MEMORY DATA. Refer to Table MPT-2 to analyze 

the halt conditions, then press RUN to resume the diagnostic program. 
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Bit 

0 

1 

2 

3 

4 

5 

6 

7 f 

8-10 

11 

12 

13 

14 

15 I 

MPT-12 

Table MPT-1 

Program Options--Switch Register Settings 

9 

Function 

Set on (at any time) to hold the current checkerboard 
pattern in Test 2 or Test 3. This bit should be used 
with bit 12 or 13 on. 

Set on to store data for each error in the table of errors. 

Spare. 

Set on to reset the table of errors to zero upon return to 
the start of the program. This bit should be used with 
bit 6 on. 

Set on to suppress error halts. 

Set on momentarily (at any time) to immediately return to 
the start of the program. If bit 6 is off, the program 
restarts. 

Set on to halt upon return to the start of the program. The 
A-register contains the next available address in the table 
of errors and the B-register contains the number (in octal) 
of errors already saved. 

Set on to halt at the end of the program. 

Spares. 

Set on if Memory Protect is not available. 

Set on to skip Test 1 and Test 2 and loop continuously on 
Test 3. If bit 13 or 14 is also set on, this bit takes 
precedence. 

Set on to skip Test 1 and Test 3 and loop continuously on 
Test 2. If bit 14 is also set on, this bit takes precedence. 

Set on to skip Test 2 and Test 3 and loop continuously on 
Test 1. This bit is subordinate to bit 12 or bit 13. 

Set on to test a user-determined area, rather than the 
standard test area. 



MEMORY DATA 

102001 

102002 

102003 

102004 

102005 

102006 

102007 

102010 

102011 

Routine 

START 

START 

START 

START 

any 

any 

any 

TEST 1 or 
TEST 2 or 
TEST 3 

TEST 1 or 
TEST 2 or 
TEST 3 

Table MPT-2 

Diagnostic Halts 

Meaning 

Set switch register to the address of the first 
location to be tested, then press RUN. Do not 
set a value less than that contained in the A­
register (press A to display). 

Set the switch register to the address of the 
last location to be tested, then press RUN. 

The last location address specified is smaller 
than the first location address specified. Set 
the switch register to the correct first loca­
tion address and press RUN. 

Select program options from Table MPT-1 and 
press RUN. 

Table of errors display. The A-register (press 
A) contains the next available address in the 
table of errors and the B-register (press B) 
contains the number of errors (octal) already 
saved. 

The table of errors is full. 

A parity error has been detected in the area 
of memory occupied by the diagnostic program. 
The A-register (press A) contains the error 
address and the B-register (press B) contains 
the content of that address. Load the B­
register with the correct content, reset the 
program options in the switch register, and 
press RUN. Or, if the correct content cannot 
be determined, reload and restart the program. 

First pattern read error. The A-register 
contains the pattern written into core, and 
the B-register contains the pattern read from 

( a given location. Press RUN to display the 
location address from the A-register. 

First pattern read error 
The A-register (press A) 
of the faulty location. 
the diagnostic program. 

address display. 
contains the address 
Press RlN to resume 

MPT-13 



MEMORY DATA 

102020 

102021 

102030 

102031 

102077 

103004 

MPT-14 

Table MPT-2. Diagnostic Halts (cont.) 

Routine 

TEST 1 or 
TEST 2 or 
TEST 3 

TEST 1 or 
TEST 2 or 
TEST 3 

TEST 1 or 
TEST 2 or 
TEST 3 

TEST 1 or 
TEST 2 or 
TEST 3 

any 

any 

Meaning 

Alternate pattern read error. The A-register 
contains the pattern written into core, and 
the B-register contains the pattern read from 
a given location. Press RUN to display the 
location address from the A-register. 

Alternate pattern read error address display. 
The A-register (press A) contains the address 
of the faulty location. Press RUN to resume 
the diagnostic program. 

Complement pattern read error. The A-register 
contains the complement pattern written into 
core after a successful first or alternate 
pattern read test, and the B-register contains 
the pattern read from the same location. Press 
RUN t9 display the location address from the 
A-register. 

Complement pattern read error address display. 
The A-register (press A) contains the address 
of the faulty location. Press RUN to resume 
the diagnostic program. 

Diagnostic program is complete. To restart, 
select program options from Table MPT-1 and 
press RUN. 

Power Fail Interrupt. 
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HP 2100 INTERRUPT TEST 

This diagnostic program tests the 2100 interrupt priority structure, the inter­

rupt capability of any of the I/O slots, and the Central Interrupt Register. 

HARDWARE CONFIGURATION 

This diagnostic requires any core size 2100 computer (a minimum of 4K memory 

if a teleprinter is included), I/O interface cards, and optionally, a tele­

printer and priority jumper cards. 

FUNCTIONAL AND OPERATIONAL CHARACTERISTICS 

The switch register is used to select options and control the program. 

Errors and program messages are indicated by teleprinter messages, by program 

halts, or both. When appropriate, after a program halt, information about pro­

gram errors is contained in the A- and B-Registers (see Table INT-2). 

The select codes of the I/O slots to be tested are user-defined. They are 

entered by the teleprinter or the switch register. 

PROGRAM ORGANIZATION 

Initially four tests are run to check the ability to clear, set, and test the 

interrupt system. 

Then the program decides whether or not to accept new slot parameters, i.e., 

the select codes of all I/O slots to be tested. A halt or message for new 

slot parameters occurs if the slot parameter buffer is empty (after loading 

the program) and/or if switch register bit 15 is set. See "OPERATING 

INSTRUCTIONS, NOTE" and the procedure, "To Load And Execute The Diagnostic." 

INT-1 



Next the program checks that no interrupt occurs if the flags and control flip­

flops of each given select code are set, but the interrupt system is off. An 

unexpected interrupt results in a halt with l030xx displayed; (xx) is the select 

code of the bad siot. The user should not continue if this happens. 

Each select code in the slot buffer is then checked individually to see that 

each slot interrupts, that a second interrupt does not occur, and that no 

unexpected interrupts occur. The contents of the central interrupt register 

are also checked following the interrupt unless switch register bit 13 is set. 

The failure of a slot to interrupt results in a halt with 1020058 displayed. 

Incorrect contents in the central interrupt register results in a halt with 

1020068 displayed. A double interrupt results in an irrecoverable halt with 

1020078 displayed. An unexpected interrupt results in a halt with l060xx 

displayed; the user should not continue if this happens. 

Then all select codes in the slot buffer are tested as a group. All given flag 

and control flip-flops are set and the interrupt system is turned on~ The 

interrupts should occur in the order expected: lowest select code first, next 

lowest second, etc. If an expected interrupt does not occur, the computer halts 

with 1020108 displayed. An unexpected interrupt results in an irrecoverable 

halt with 102011 8 displayed. 

Following the last interrupt, an end-of-pass message is printed (unless switch 

register bit 14 or 10 are set) and an end-of-pass halt occurs (unless switch 

register bit 9 is set). A pass is one diagnostic cycle since the last input 

of slot parameters. The program then loops back and repeats all tests. 

OPERATING INSTRUCTIONS 

NOTE: All I/O slots to be tested must be specified by the user and contain 
an interface card with control and flag logic capable of generating 
interrupts. Empty I/O slots between the highest and lowest priority 
interrupt and capable interface cards must be filled with priority 
jumper cards. If switch register bit 14 is clear, input of I/O slot 
select codes is by teleprinter. If switch register bit 14 is set, 
input of I/O slot select codes is via the switch register. 

INT-2 



To Configure The Diagnostic 

a. Load the SIO teleprinter driver (if available) with the Basic Binary 

Loader and configure the driver. 

b. Load the HP 2100 Computer Interrupt Test with the Basic Binary Loader. 

To Make A Tape Of The Configured Diagnostic 

NOTE: This procedure may also be used after completing the procedure, 
"To Load and Execute The Diagnostic" and one pass of the diagnostic. 

a. If a High Speed Tape Punch is available, load the SIO Tape Punch driver 

with the Basic Binary Loader and configure the driver. 

b. If a High Speed Tape Punch is not available,.turn on the teleprinter 

tape punch. 

c. Load the SIO System Dump. 

d. Set Starting Address 28. 

e. Set switch register bit 15. 

f. Press RUN. 

g. A configured HP 2100 Interrupt Test tape is punched. The computer 

halts with 1020778 displayed in MEMORY DATA. To make additional copies 

of the configured HP 2100 Interrupt Test Tape, press RUN. 

To Load And Execute The Diagnostic 

NOTE: Eliminate step a if continuing from step b, To Configure The Diagnostic. 

a. Load the configured HP 2100 Interrupt Test with the Basic Binary Loader. 

b. Set the switch register to the desired options. (See Table INT-1.) 

c. Set Starting Address 1008 . 
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d. Press RUN. The computer either halts with 1070008 displayed in MEMORY 

DATA, or the teleprinter types a "?". The user must now enter the select 

codes of all I/O slots to be tested. 

e. If a 1070008 halt is received, enter the select codes via the switch 

register as follows: 

1. Enter each select code by setting the value in switch register 

bits 5-0 and press RUN. An accepted input is indicated by a halt 

with 1070018 displayed. 

2. Each select code must be in the range of 108-778 and does not have 

to be in sequence. 

NOTE: If a select code entered is less than 10 8 (but not 00 ) 
or is duplicated, the computer halts with 107000 8 

8 

displayed in MEMORY DATA. The user must re-enter all 
select codes. 

3. Terminate the input by entering a select code 00 in switch register 

bits 5-0. Successful input is indicated by a halt and 1070778 dis­

played in MEMORY DATA. 

4. Press RUN to continue the program. 

f. If a "?" was typed, enter the select codes via the teleprinter as follows: 

1. Type, in any order, the select codes of all I/O slots to be tested, 

terminating each line by CARRIAGE RETURN, LINEFEED. 

2. Each select code entry must be in the range 108-778 and up to 72 

characters can be input on one line. CARRIAGE RETURN, LINEFEED, 

commas, and spaces are ignored in scanning. 

NOTE: If a select code entered is less than 10 (but not 00) 
or is duplicated, the teleprinter respon~s with "INP?". 
The user must re-enter all select codes. 

3. Terminate input by typing a select code of 00. 
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Switch 

15 

14 

Table INT-1 

Switch Register Settings 

Enter new slot parameters. 

If set, indicates that a teleprinter is not 

being used. If not set, indicates use of a 

teleprinter. 

13 Suppress testing of central interrupt register. 

12 Suppress error messages. 

11 Suppress error halts. 

10 Suppress end-of-pass message. 

9 Suppress end-of-pass halt. 

8-6 Spares. 

5-0 Select code of slots to be tested (entry field). 
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Table INT-2 

Halts and Messages 

NOTE: If a program halt occurs and data is assoicated, the data is contained 
in the A and/or B-registers. If a message is printed (see Table 
INT-1 bits 10,12), and data is associated, the data is included in 
the message. 

MEMORY DATA 

107000 

107001 

107077 

102001 

102002 

102003 

102004 

l030xx 

102005 

102006 

INT-6 

Message 

2lJ~. INTP. TEST 

? 

INP? 

E-1 CLF 0 - SFC 0 

E-2 CLF 0 - SFS 0 

E-3 STF ~ - SFC 0 

E-4 STF 0 - SFS ~ 

E-5 NI SC = xx 

E-6 CIR = xxxxxx 
SB = yyyyyy 

Comments 

Introductory message. 

Enter select codes by tele­
printer. 

Error in teleprinter input -
Re-enter all select codes, 
press RUN. 

Enter first select code by switch 
register; or error occurred -
Re-enter all select cod~s, press 
RUN. 

Enter next select code by switch 
register. Press RUN. 

All select codes in buffer; press 
RUN to continue. 

Error = can't clear, set, or 
test interrupt system 

Unexpected interrupt occurred on 
slot xx with the interrupt sys­
tem off, Do not continue further. 

Error: No interrupt on select 
code xx (in A-register after halt). 

Error: Central interrupt regis­
ter contents are xxxxxx, -
(in A-Register after halt) should 
be yyyyyy (in B-Register after 
halt). 



MEMORY DATA 

102007 

1060xx 

102010 

102011 

102007 

Table INT-2. Halts And Messages (cont.) 

Message 

E-7 DI SC = xx 

E-10 NI SC = xx 

E-11 UI SC = xx SByy 

EOP x 

Comments 

Irrecoverable error: A double 
interrupt occurred on slot with 
select code xx (in A-register 
after halt). 

Error: An unexpected interrupt 
occurred on slot xx. Do not 
continue further. 

Error: No interrupt on slot 
with select code xx (in A-register 
after halt). 

Irrecoverable error: Unexpected 
interrupt with select code xx 
(in A-Register after halt). 
Expected an interrupt with select 
code yy (in B-register after halt). 

End of pass halt. (Octal pass count 
in A- and B-Registers after halt with 
the least significant bits in the 
A-Register.) 

End of pass message. x = decimal 
pass count. 
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HP 2610A/2614A LINE PRINTER DIAGNOSTIC 

The HP 2610A/2614A Line-printer Diagnostic program verifies proper 

operation of the HP 2610 Low-speed Printer or the HP 2614 High-speed Printer. 

The diagnostic contains eight individual tests. The tests can be run in ser­

ial combinations or singly. Using the switch register, the operator selects 

test options and other program options, such as test-section looping, 

teletype-message suppressing, and error-halt suppressing. 

HARDWARE REQUIREMENTS 

This diagnostic program is used in the HP 2100, HP 2114, HP 2115, and HP 2116 

Computers. An optional test feature may be run if direct memory access (OMA) 

hardware is available. In addition to the HP 2610 or HP 2614 Line Printers, 

the 12845A line-printer interface is required. The teletype is used for 

error messages and operator communication. Program loading is done through a 

paper-tape reader, which can be a photoreader or the paper-tape reader of the 

teletype. 

SOFTWARE REQUIREMENTS 

This diagnostic is an absolute binary program. It is loaded using the basic 

binary loader (BBL). Before execution, the program must be configured. (See 

the configuration section test under "Test Sections".) The SIO teletype dri­

ver is used for the teletype. 
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HP 2610A/2614A Line Printer Diagnostic 

TEST SECTIONS 

The test sections are described as follows: 

o Configuration Section 

This section configures the diagnostic program to the available hard­

ware. The operator enters configuration parameters through the tele­

type in response to requests from the diagnostic. 

o Initialization and Control Section 

After the interrupt system is initialized and the program header mes­

sage is printed, the main control section is entered. The main control 

section executes tests according to the program options set by the 

operator. 

o Test 1: Basic I/O Test 

Tests select-code decoding logic, flag control and sensing logic, and 

interrupt and interrupt control logic. 

o Test 2: Preset and Status Test 

Verifies the interface response to the PRESET computer function; veri­

fies MASTER CLEAR by the line printer START, STOP and POWER ON switches. 

Whenever MASTER CLEAR is not operating properly, a line of m's will be 

printed after the message "next line must be blank". 

o Test 3: Character Set Test 

Prints one line of each printing character. Verifies that codes O 

through 408 produce blank output on the line printer. 
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HP 2610A/2614A Line Printer Diagnostic 

o Test 4: Ripple Print Test 

Prints lines of all the printing characters, shifting the character 

set by one character each time a line is printed. 

o Test 5: Triangular Print Test 

Prints 132 lines in a triangular pattern. The first line contains 132 

characters; each successive line contains one less character. If the 

test is successful, unused printing positions contain blanks. 

o Test 6: Vertical-format Control Test 

Vertical-format control functions are divided into two groups. The 

first group consists of the line-counter functions. The second group 

consists of the eight functions provided by the Vertical Format Con­

trol Unit (VFU). 

Line-counter functions tested· are suppress space, single space, double 

space, triple space, space 18 lines, and space 45 lines. 

VFU testing is defined by test option bit 9. If bit 9 is set, the 

complete test, producing 18 pages of printout, verifies all holes on 

each VFU tape channel. If bit 9 is clear, the short test lists only 

one punch on each channel. See Table 1 for a list of the VFU control 

codes. 

Each format control test includes a line specifying the format control 

function to follow; the automatic-spacing test; and a completion mes­

sage giving the elapsed time of the printing and spacing operations 

combined. 
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00 

01 

02 

77 

100 

101 

102 

103 

104 

105 

106 

107 

HP 2610A/2614A Une Prfoter Dhgnostic 

Table 1. Vertical-format Control Codes 

Octal Code Command 

VFU Channel 1 

VFU Channel 2 

VFU Channel 3 

VFU Channel 4 

VFU Channel 5 

VFU Channel 6 

VFU Channel 7 

VFU Channel 8 

Line Counter Functions 

Suppress space 

Single space 

Double space 

Space 63 lines 

VFU Control Functions 

Top of form 

Bottom of form 

Single space with 

Double space with 

form step over 

form step over 

Triple space with form step over 

Next 1/2 page with line 4 or 34 

Next 1/4 page with line 4, 19, 34, 
or 49 

Next 1/6 page with line 4, 14, 24, 
34, 44, or 54 
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HP 2610A/2614A Line Printer Diagnostic 

Test 7: OMA Operation Test 

This test is executed only if the operator answers YES to the question 

H3 OMA? YES OR NO 

output during the test configuration. (See instructions h and i in 

Operating Procedures.) If the operator answers NO and later selects 

Test 7, the message 

NO OMA IN SYSTEM 

is printed on the TTY. The print pattern produced is identical to that 

produced by test 3. The line-printer buffer is filled through the 

DMA hardware. Only the relationship of the service request logic of 

the line printer interface to the corresponding timing is tested. 

NOTE: This test presumes the DMA hardware is working correctly. 

Test 8: Manual Printing Test 

In this test the operator specifies three parameters for the print 

operation: the number of lines, the character(s), and the vertical­

format control code to be used. (See Table 1 for vertical-format 

control codes.) The number of lines must be between 1 and 999. 

Printing starts at "top of form" and the spacing executes after printing. 

The result is that the position of the first printed line 'does not 

necessarily correspond to the format control code. 

OPERATING PROCEDURES 

a. Confirm that the interface card is properly installed and the line 

printer is properly connected. 

b. Turn on the line printer (POWER ON/START). If the configured diag­

nostic tape is available, go to step k; if the configured diagnostic 

tape is not available, go to step c. 
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HP 2610A/2614A Line Printer Diagnostic 

c. Load and configure the SIO teleprinter driver; then load the diagnos­

tic program from paper tape using the BBL. 

d. Load the program counter (P register) wi.th the address 1108 . Press 

RUN. The following configuration dialogue occurs: 

Hl TYPE SELECT CODE (OCTAL) 

e. Key in the I/O select code of the line-printer interface, followed by 

a carriage return and line feed. The teletype prints the following 

message: 

H2 TYPE TIME CONSTANT 

f. Input 252 for HP 2100, 248 for HP 2114 or 2115, and 311 for HP 2116; 

then input a carriage return and line feed. The teletype prints: 

H3 OMA? YES OR NO 

g. Type YES if DMA present or NO, if DMA not present, followed by a 

carriage return and line feed. The teletype prints: 

H4 CHARACTER SET? TYPE 64 OR 96 

h. Input the s~ze of the line-printer character set, 64 or 96, followed 

by a carriage return and line feed. The 96-character set has lowercase 

alphamerics plus additional special symbols. The teletype then prints: 

HS ENTER SWITCH REGISTER OPTIONS, PRESS RUN 

i. Select the desired program options (see Table 2) by setting the 

appropriate bits in the switch register. Setting the appropriate bits 

establishes default-program option switch settings. These settings 

are in effect (stored in the internal switch register) when the con­

figured program is started at step k. Press RUN. The teletype prints: 

H6 DIAGNOSTIC CONFIGURED 
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j. The CPU halts with 1070778 in the MEMORY DATA register. If desired, 

punch a copy of the configured diagnostic program by using the SIO 

System Dump program. The SIO Paper Tape Punch Driver must be loaded 

and configured before the System Dump program is loaded. Otherwise, 

go to step 1. 

k. Use the BBL to load the configured diagnostic program. Set the 

Program Counter (P register) to 1008 • 

1. Press PRESET INTERNAL and PRESET EXTERNAL (or simply PRESET if com­

puter is not HP 2100). At this point the default program options in 

the internal switch register (see step i) may be overriden by setting 

switch register bit 0. Set switch register bit 0 off if default 

options are desired. 

m. Press RUN. The diagnostic executes according to the options selected. 

For the complete diagnostic to run without operator intervention, the 

following options must be in effect: 

o Tests 2 and 8 are not selected (switches 2 and 8 are clear). 

o Error halts are suppressed (switch 14 is set). 

o Diagnostic does not halt at end of each test section (switch 

15 is clear). 

NOTE: If error halts are not suppressed, press RUN to continue the 
test after each halt. Only the error message producing the 
first halt is valid. Succeeding error messages must be inter ... 
preted with caution. 

After completion of each test, the following message is typed: 

TEST COMPLETED 

Following a complete cycle of the diagnostic program, the program 

halts with 1020778 in the MEMORY DATA register. 
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n. To restart the test from the beginning, select new test options and 

press RUN. The program may be reconfigured at any time by starting 

CPU from address 1108. 

Table 2. Program Options: Switch Register Settings 

Bit Function 

O Set to override the internal switch register and read program 
options from hardware switch register. 

1 Set to execute the Basic I/O test. 

2 Set to execute the Preset and Status Test. 

3 Set to execute the Character Set Test. 

4 Set to execute the Ripple Print Test. 

5 Set to execute the Triangular Printing Test. 

6 Set to execute the Vertical Format Control Test. 

7 Set to execute the DMA Operation Test. 

8 Set to execute the Manual Printing Test. 

9 Set to execute the long form of the Vertical-format Control Test. 

10 Set to suppress nonerror messages. 

11 Set to suppress all messages. 

12 Set to halt the diagnostic at the end of a complete test cycle. 

13 Set to loop on current test. 

14 Set to suppress error halts. 

15 Set to halt at the end of each test. 
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DIAGNOSTIC MESSAGES 

Messages from the teletype are classed in two categories: 

1. Control dialogue with test operator always preceded by the letter H. 

2. Line printer error (test failure), always preceded by the letter E. 

See Table 3 for the list of the messages that may be output on the teletype 

during the course of the test. 

Memory 
Data 

Setting 

No halt 

No halt 

No halt 

No halt 

102076 

102077 

102001 

102002 

102003 

102004 

Program 
Segment 

Conf 

Conf 

Conf 

Conf 

Conf 

Conf 

Tl 

Tl 

Tl 

Tl 

Table 3. Diagnostic Messages 

Message 

Hl TYPE SELECT CODE (OCTAL) 

H2 TYPE TIME CONSTANT 

H3 DMA? YES OR NO 

H4 CHARACTER SET? TYPE 64 
OR 96 

HS ENTER SWITCH REGISTER 
OPTIONS, PRESS RUN 

H6 DIAGNOSTIC CONFIGURED 

El CLF OR SFS FAILED 

E2 SFC FAILED - FLAG CLEAR 

E3 STF OR SFC FAILED 

E4 SFS FAILED - FLAG SET 

9 

Comments 

Select code of line 
printer interface 

252 for 2100, 248 for 
2114/2115, 311 for 2116 

DMA available? 

Character set specifica­
tion 

Enter through switch 
register 

Ready to execute 

Test ability of clear 
flag and test SFS 

Test ability of SFC 
instruction 

Test ability to set flag 
and test SFC instruction 

Test SFS instruction 



Memory 
Data 

Setting 

10200S 

102006 

102007 

102010 

102011 

102070 

102071 

102072 

102012 

102013 

102014 

10201S 

102016 

102017 

No halt 

No halt 

No halt 

102020 

Program 
Segment 

Tl 

Tl 

Tl 

Any 

Any 

T2 

T2 

T2 

T2 

T2 

T2 

T2 

Tl 

Tl 

T8 

T8 

T8 

T7 

HP 2610A/2614A Line Printer Diagnostic 

Table 3 (cont). Diagnostic Messages 

Message 

ES FAILED TO INTERRUPT 

E6 RETURN ADDRESS INCORRECT 

E7 FLAG BUFFER FAILED TO 
RESET 

ElO PRINT TIME OUT 

Ell BUFFER LOAD TIME OUT 

H7 PRESS PRESET AND RUN 

H8 PRESS POWER ON (LP) 
PRESS RUN 

H9 PRESS START (LP) 
PRESS RUN 

Comments 

Test interrupt logic 

Wrong return address 
after interrupt 

Check interrupt acknowl­
edge logic 

Line printer time out 

Line printer time out 

E12 FLAG NOT SET AFTER POPIO malfunction 
PRESET 

El3 CONTROL SET AFTER CRS malfunction 
PRESET 

El4 STATUS ERROR - READY Line printer interface 
malfunction 

EIS STATUS ERROR - NOT READY Line printer interface 
malfunction 

E16 SKIP ON NON-SKIP I/O Check skip logic 
INSTRUCTION 

El7 CLC FAILED Check clear control logic 

Hl2 TYPE # OF LINES 1 ~ # ~ 999 

Hl3 TYPE CHARACTER CODE 
(OCTAL) 

Hl4 TYPE FORMAT CONTROL 
CODE (OCTAL) 

E20 DMA TIME OUT 
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SOFTWARE MANUAL CHANGES 

HP 2610A/2614A LINE PRINTER DIAGNOSTIC 

(02100-90130) 
Dated June 1972 

Updates to this publication as well as changes to the Manual Change Sheet itself are listed below. 

Change 
Number 

1 

2 

Page 

5 

10 

October 1972 

Instructions 

Revise the text under Test 8, Manual Printing Test, to add an optional time 
delay: 

In this test the operator specifies four parameters: the number of 
lines, the character, the vertical format control code to be u!':ed and 
the time delay inserted between the initiation of the printi.r;g of 
each line. 

Insert the following line before the last line on the page: 

No halt TB H15 TYPE TIME DELAY (MSEC) 
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HP 2100 TAPE PUNCH TEST 

This diagnostic confirms proper operation of the HP 2753 High Speed Tape 

Punch with the 12597A-03 Interface Kit and the HP 2100 computer with 2K 

or larger memory by performing a complete functional check. The program 

also allows the user to generate tapes containing "worst case" data patterns 

and special characters to aid in hardware analysis. 

HARDWARE CONFIGURATION 

This diagnostic program requires a 2100 computer, a teleprinter, a 2753 

High-Speed Tape Punch, and optionally an HP 2737, HP 2748, or an HP 2758 

High Speed Tape Reader. 

FUNCTIONAL AND OPERATIONAL CHARACTERISTICS 

To run the diagnostic, the operator selects the appropriate switch options 

from Table TP-1 and presses RUN. 

If an error is detected, the program prints a message on the teleprinter. 

All messages and their meanings are listed in Table TP-2. 

If a trap cell halt occurs, 1020xx8 is displayed. (xx is the trap cell 

location.) The cause of a trap cell halt must be determined by the user; 

after the error is corrected, the diagnostic program is restarted. 

After the functional test is complete, the computer halts. The punch may 

now be used to generate a standard test tape from data in memory. This test 

tape is then read to check for proper operation of the tape punch. 

A special test tape, consisting of a single character continuously punched 

may also be prepared, to diagnose specific malfunctions. 
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PROGRAM ORGANIZATION 

AB LEX 

FUNCTIONAL TEST 

OPTION ANALYSIS 

SELECTED OPERATION 

TP-2 

Sets the I/O instructions to the Select Code for the 

High Speed Tape Punch. 

Checks the ability of the PRESET to initialize properly, 

then checks the punch and interrupt capabilities. The 

routine initializes a punch operation, forcing an immedi­

ate interrupt, and analyzes the response. A completion 

message is typed. Forty leader characters are punched 

to feed out the character (377) punched in the forced 

interrupt. The computer then halts with 1020018 dis­

played to allow user analysis. 

Allows the operator to use the switch register (Table 

TP-1) either at the start or end of the program to select 

these options: punching and/or reading the character 

stored in switches 8-15 of the switch register, running 

the pun:h test under Interrupt Control, and specifying 

the character to be punched or read. 

Performs the punching and reading for both special charac­

ter and standard tapes. A special character tape con­

tains a continuous punching of character set into switch 

register bits 8-15. A standard data tape contains data 

in seventeen foot sequences separated by a fifteen leader 

character gap called a resync point. This resync point 

provides a convenient starting point for tape testing. 

Also, when an extremely bad tape is encountered and no 

identifiable tape data pattern can be established (5 con­

secutive data errors), the tape forward spaces to a resync 

point before continuing the data test. The seventeen foot 



area of tape is composed of eight groups of data each con­

taining eight data blocks. The data blocks contain different 

numbers of characters as listed below: 

Block Characters 

1 40 

2 20 

3 50 

4 2 

5 99 

6 10 

7 30 

8 5 

The data pattern of the data blocks is modified by the 

program using this character table: 

001 

200 

002 

100 

004 

040 

010 

020 

The actual data starts with the character 3778 (Ch. Al). 

377 is modified by the addition of the first table 

character, 001 8 . This character (Ch. A2) is punched, 

complemented, and its complement is punched. Character 

A2 is then modified by the next table entry, 2008 . This 

character (Ch. A3) is punched, complemented, and the 

complement is punched. This process is repeated until 
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LIMITATIONS 

the last character table entry, 0208, is used. Then 

the table is referenced back to the character 001 8 and 

modification continues until character A . This entire 
n 

process takes up seventeen feet of tape and is repeated 

after each resync point. 

Example of initial data sequence: 

Character 

1 377 

2 000 (377 +l) 

3 377 Complement 

4 200 (000 + 200) 

5 177 Complement 

6 202 (200 + 002) 

7 175 Complement 

8 302 (202 + 100) 

9 075 Complement 

10 071 Complement 

The program does not test for low tape status while punching with switch 

seven set ON. 

After a roll of tape has been punched the program detects the low tape status 

and prints the message TAPE LOW. Using a small roll of tape enables the user 

to test the low tape status sooner. 

OPERATING INSTRUCTIONS 

a. Set the teleprinter and high-speed tape punch ON. 

b. Load the SIO Teleprinter driver using the Basic Binary Loader or the Basic 

Binary Disc Loader, then configure that driver. 
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c. If a high speed tape reader is to be used to check the punched test tape, 

load the SIO Tape Reader driver using the BBL or BBDL, then configure 

that driver. 

d. Load the HP 2100 Tape Punch Test using the BBL or the BBDL. 

e. Set a starting address 28. 

f. Set the Tape Punch select code (I/O address) in bits 5-0 of the switch 

register. 

g. Press RUN. The diagnostic halts with 102000 in MEMORY DATA when the con­

figuration is complete. 

h. If desired, use the SIO System Dump program to punch a copy of the con­

figured teleprinter driver (and the tape reader driver if loaded) along 

with the configured diagnostic tape. 

i. Set the starting address 1008 . 

j. Press EXTERNAL PRESET and RUN to execute the functional test section. 

k. At the completion of the functional test, the teleprinter types 

nFUNCTIONAL TEST COMPLETED" and the computer halts with 102001 in MEMORY 

DATA. 

To punch a standard test tape and use it to test the punch unit, proceed as 

follows: 

1. Set switch register bit 0 ON. 

m. Press RUN. The tape punch punches out a standard test tape with six inches 

of leader and trailer. When sufficient tape has been punched, set switch 

register bit 7 on. Punching terminates at the next resync point. 

n. Tear off the tape from the tape punch, rewind it and place it in the tape 

reader device. 

o. Set switch register bit 0 OFF. 

p. Press RUN. The test tape is read into the computer and checked. Errors are 

printed on the teleprinter. 

q. When END OF TAPE or other termination conditions occur, the computer halts 

with 102001 in MEMORY DATA. Execute steps 1 through q for retesting. 
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To punch and check a special tape, containing only one puched character, per­

form the following steps: 

r. Set switch register bit 2 ON. 

s. Set the octal code of the character to be punched in switch register 

bits 15-8. 

t. Press RUN. The special character test tape is punched with six inches 

of leader and trailer. To terminate the punching operation, set switch 

register bit 6 ON. 

u. Tear off the tape from the tape punch device, rewind it and place it in 

the tape reader device. 

v. Set switch register bit 2 OFF. 

w. Press RUN. The tape is read by the computer and checked. Errors are 

reported as in the standard test tape except that no character number 

is reported. 

To reconfigure the diagnostic, restart the program at address 28 . 

To start the functional tests, start the computer at address 1008 . 

To execute at the option analysis section, start the program at address 1108 . 
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Table TP-1 

Program Options--SWITCH REGISTER Settings 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Bits Function 

0 If set ON, punch a standard or special data tape (accord­
ing to bit 2) with or without interrupt control (accord­
ing to bit 1). 

1 

2 

3 

4 

If set OFF, read either the standard test tape or the 
special test tape (according to bit 2) from the High 
Speed Tape reader or the Teleprinter Tape Reader.* 
Reading is not performed under interrupt control. 

If set ON, punching operations are run under interrupt 
control. The operating procedure for the program is 
not changed. 

If set OFF, punching operations are run under non­
interrupt control. 

If set ON, punch the character stored in bits 8 through 
15 (bit 0 ON), or read the character stored in bits 8 
through 15 (bit 0 OFF). 

If set OFF, tape being punched or read is the standard 
test tape. Changing the content of the switches during 
program operation has no effect on the data pattern as 
the switches are only modified upon program start or 
TERMINATE. 

Set ON to momentarily interrupt the test at any time 
without affecting the test or data sequence. 

Set OFF to continue the test. 

Set ON to interrupt the test before processing the 15 
leader characters (during either a punch or a read) 
that comprise a resync gap on the tape. 

Set OFF to continue the test. If an option change is 
desired, set the terminate switch (bit 6) ON before 
setting bit 4 OFF. Make the changes, then set bit 6 
OFF to continue. 

* The tape is read in four character blocks and then checked. Thus the 
character is error may not be the one under the read head during error 
printouts. 
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Table TP-1 (cont). Program Options--SWITCH REGISTER Settings 

Bits Function 

5 Set ON to interrupt a read operation if an error is 
found during data tape analysis. 

Set OFF to continue reading, but set ON immediately 
thereafter to continue "error interrupt." 

If the tape is removed for inspection during an error 
pause, reload the tape carefully to insure that no 
data character is re-read or skipped.* 

6 Set ON to terminate the current operation in an 
orderly manner. When termination occurs, a 
"TERMINATE" message is typed and the program halts 
with 102001 displayed. Make option changes at 
this time (~f desired) as the program restarts at 
the option analysis section when RUN is pressed. 

Set OFF to continue testing at the option analysis 
section of the program. 

7 Set ON to terminate punching or reading at the resync 
gap. The switch may be set at any time during the 
operation; the program terminates as described. 

8-15 Set bits 8-15 to the special character to be punched 
in or read from the special test data tape (bit 2 
set ON). 

* The tape is read in four character blocks and then checked. Thus the 
character in error may not be the one under the read head during error 
printouts. 
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Messages 

CLF ERROR 

EMBEDDED LEADER 
-TERMINATE-

FLAG CLEAR ON PRESET 

FUNCTIONAL TEST COMP 

G xxxxxxxx 
B xxxxxxxx xx xx 

Table TP-2 

Diagnostic Messages 

Meaning 

The Punch Flag flip­
flop is set but the 
CLF instruction did 
not clear it. 

Three consecutive 
leader characters 
read in a data block. 

The Punch Flag flip­
flop is not set. 

Functional Test 
completed. 

Character error. 

Action 

Space tape to next resync 
point. Press RUN. 

Set STARTING ADDRESS 1008. 
Press EXTERNAL PRESET. 
Reset the options in the 
switch register. 
Press RUN. 

Check teleprinter messages 
for equipment status. 

a. To rerun the Functional 
routine: Set STARTING 
ADDRESS 100 . 
Press EXTER~AL PRESET. 
Reset the options in 
the switch register. 
Press RUN. 

b. To continue the run of 
the program, set the 
desired switch options 
(see Table TP-1) and 
press RUN. 

G xxxxxxxx is a good data 
pattern 
where: 
xxxxxxxx is a good 
character. 
B xxxxxxxx xx xx is a bad 
data pattern 
where: 
xxxxxxxx is a bad character. 
xx is the character of the 
data block that is an error. 
xx is the number of charac­
ters in the data block. 
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Table TP-2. (cont). Diagnostic Messages 

Messages Meaning Action 

INTERRUPT ON PRESET 

LONG LEADER 

NO INTERRUPT FLAG SET 

RESYNC ERROR-
S CONSECUTIVE ERRORS 

SHORT LEADER 
-TERMINATE-

STF ERROR 

SYSTEM CLP ~ ERROR 

TAPE LOW 

-TERMINATE-

Erroneous interrupt in 
Functional Test. 

More than fifteen 
leader characters at a 
resync point. 

An interrupt situation 
forced by the program 
did not occur.* 

Five consecutive 
errors are detected. 

Fifteen leader charac­
ters have not been read 
at a resync point. 

The Punch Flag flip­
flop is clear but the 
STF instruction did 
not set it. Program 
halts. 

The system flag flip­
flop is set but the 
CLP flag instruction 
did not clear it. 

Tape supply is low. 

Diagnostic program 
is terminated, switch 
six is ON, bad data 
characters, embedded 
leader, "End-of-Tape" 
or "Tape Low." 

Set STARTING ADDRESS 1008. 
Press EXTERNAL PRESET. 
Press RUN. 

Check tape for correct 
data resequencing. 
Press RUN. 

Terminate the diagnostic 
program. 

Space tape to next resync 
point. Restart routine. 

Backspace tape in the 
leader area and press RUN. 

Check other error messages 
for possible failure 
association. 

Install a new tape supply. 

Change any desired options 
or check the tape for 
positioning at the resync 
leader. Press RUN. 

*At the time of the forced interrupt, the STF 0, STF (punch), CLP 0, CLP (punch), 
SFC 0, SFC (punch) and SFS (punch) commands have been tested. OTA and STC can 
be checked by looking for character of value 377 on the punch tape. 
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Introduction 

This diagnostic confirms proper operation of the HP 2892A Card Reader and the HP 12924A 
Interface in HP 2114, 2115, 2116, or 2100A Computers. Designed for ease of testing, the program 
allows the user to select a set of tests and execute them in order or to repeat a specific test for 
extensive testing of card-reader functions. 

HARDWARE CONFIGURATION 

The diagnostic can be run on the HP 2114, 2115, 2116, or 2100A Computers with or without 
DMA. The computer must have a minimum memory size of 4K. If the diagnostic is run on 
any computer other than the HP 2100A, a system console device must be used to configure it. 
If the diagnostic is run on an HP 2100A Computer without an I/0 console device, it is con­
figured by default to operate only according to the conditions described in "Program 
Organization." 

PROGRAM ORGANIZATION 

Scope 

The program tests basic card-reader functions first and, on the basis of results from these tests, 
proceeds to test the more complex functions. The operator should correct errors discovered 
during early stages of operation before continuing with the more complex tests. 

Priority logic (PRH and PRL) is not tested during execution of this diagnostic. However, 
during testing of the interface board, trap-cell halts can occur if an interrupt occurs on a select 
code other than the card-reader select code. For proper testing of the select-code decoding 
logic, the card-reader select code should not be a multiple of 108 (108 , 20 8 , 308 .•. ). 

Running Modes 

Card readers use a hardware data buffer and a hardware status word. Table 1 shows the 
relationship between one character of data from a column in a data card and the corre­
sponding bits in the card reader data buffer. Table 2 lists the status bits of the card reader 
and their meanings as used by the diagnostic program. 
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Bit 

0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

15 

HP 2892A Card Reader Diagnostic 

Table 1. Data Word Format 

Data Buffer Bit Card Data Row 

0 9 
1 8 
2 7 
3 6 
4 5 
5 4 
6 3 
7 2 
8 1 
9 0 

10 11 
11 12 

Table 2. Status Word Format 

Meaning 

Card reader (CR) in test, not ready, or busy mode 

Trouble during read. Pick, light current, card motion, or 
timing error 

Card reader off line 

Lost data 

Not used 

Hopper empty or stacker full 

Stacker full 

END-OF-FILE switch on and hopper empty 

Pick flip-flop set 

Error (L/D) 

Reserved 

Motion check/pick check 

No read-in-progress 

End-of-process 
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WITH CONSOLE DEVICE. The program can be operated with or without a teleprinter (I/0 
console device). If a teleprinter is used, the operator must first load and configure the SIO 
teleprinter driver (or the equivalent driver for the I/0 console device used instead of a tele­
printer). Then the operator loads the HP 2892A Card Reader Diagnostic tape and configures 
the diagnostic in two steps. First he enters the desired program options into the switch 
register; the program diagnostic configuration section loads these selected options into the 
internal software register. Next the operator answers the series of questions output by the 
program (detailed in "Operating Instructions"). Once the questions are correctly answered, 
the program halts. If desired, the operator can load and execute the SIO System Dump to 
obtain a paper-tape copy of the configured SIO driver and configured diagnostic program. 

WITHOUT CONSOLE DEVICE. The operator has two options for diagnostic operation: 

Option 1: Option 1 allows the operator to use the diagnostic with the default 
configuration. He loads the diagnostic program into memory and 
sets a starting address of 1008 , thus bypassing the configuration 
section. 

To run the diagnostic in the default mode the operator must operate with 

• An HP 2100A Computer without DMA 

• A card-reader select code of 138 

• A blank special data test card 

• The external hardware switch register only 

NOTE: Since the configuration section is bypassed, no software switch register 
is created. 

Option 2: To change the default configuration to run on a computer with a timing cycle 
different from that of the HP 2100A. (Delay constants for the HP 2100A, 2114, 
2115, and 2116 Computers are shown in Table 3.) 

Table 3. Computer Timing Constants 

Computer Type 

2100A 

2114 

2115 

2116 

Delay Constant 

-252 

-248 

-248 

-311 

Option 2 enables the user to run the diagnostic without an I/0 console but to change the 
default configuration (for example, to run on a computer with a cycle timing different than 
that of the HP 2100A). 

Table 4 describes the values which must be loaded into specific locations in the diagnostic to 
modify the default configuration. The left column shows the labels of program locations. The 
right column describes what values can be inserted into the location to configure the 
diagnostic. 
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Consult a source listing of the diagnostic (the program is written in assembly language) for the 
exact address of the locations specified in Table 4 and change the values of the locations 
according to the desired configuration by using the computer switch register and front-panel 
buttons. For information on modifying memory locations through the computer front panel, 
consult Software Operating Procedures HP 2114 Front Panel Procedures (5951-1372), 
HP 2115/2116 Front Panel Procedures (5951-1370), or HP 2100A Front Panel Procedures 
(5951-1371). 

Program Label 

ISWR 

Table 4. Program Configuration Locations 

Action 

Set ISWR - 0 to select program options from the internal software 
switch register. 

Set ISWR - 1 to select program options from the external hardware 
switch register. 

TCNT Set TCNT equal to one of the constants specified in Table 4, 
depending upon the computer being used. 

CR I LA to CR I LE The addresses of all instructions referring to the card-reader select 
code are between CRI LA and CRI LE. Change the six least-significant 
bits (5 to 0) of each of the words specified to the card-reader octal 
select code. 

OMAF 

SP OBA 

Set OMAF = 0 if OMA is not available. 

Set OMAF = 1 if OMA is available. 

SPOBA points to the special test card data buffer. Load the special 
data images desired, starting at the address located in SPOBA. 

Error and Information Messages 

During execution the diagnostic prints error and information messages on the teleprinter (see 
Appendix A for error and information messages). The diagnostic halts (to allow operator 
response) after it prints an information message shown in Appendix A. 

If program option bit 10 is set, the diagnostic suppresses all nonerror messages except those 
marked with an asterisk (in Appendix A). However, setting bit 10 does not suppress the halt 
associated with a nonerror message. 

If program option bit 14 is cleared, the diagnostic halts after printing an error message, dis­
playing 1020758 in the MEMORY DATA register and the octal step number in the A register. 

If program option bit 15 is set, the diagnostic executes the current step, displays 1020768 in 
the MEMORY DATA register, the octal step number in the A register, prints the octal step 
number on the teletype, and halts. The operator presses RUN to resume running the diagnostic 
at that step. 
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If a teleprinter is not available, the operator must rely on the coded halts displayed in the 
MEMORY DATA register and the octal step numbers displayed in the A register. By consult­
ing the appropriate step number (prefixed by E or H) in Appendix A, the operator can 
determine the correct response to the halt. 

TEST SECTIONS 

The program is divided into nine sections. Each section is comprised of one or more uniquely 
numbered steps. Each step performs one or more functions or tests. Sections 1 through 9 are 
selected by setting program option bits 1 through 9, respectively. The user can halt after each 
step by setting program option bit 15 or loop through a step or group of steps by setting 
program option bit 13. Some of the sections below require specially modified cards for com­
plete testing, although the user can run the diagnostic in a shortened testing mode requiring 
a standard test deck and little operator intervention. 

Configuration Section 

The configuration section configures the program for the particular hardware devices being 
used, loads the program option switch-register settings into the internal software switch 
register and stores the special test card data for use by section 6. If the operator chooses not 
to execute the configurations section, the diagnostic configures itself for an HP 2100A Com­
puter without DMA, card-reader select code 138 , and a blank special data test card for section 
6. Program options are specified through the external hardware switch register only; no 
software switch register is created in default configuration. 

Initialization Section 

The initialization section sets trap-cell halts in all unused locations. The halts are 1060xx8 

where xx 8 is the trap-cell location. Finally, the section prints the introductory header 
message at the start of diagnostic execution (if program option bits 10 and 11 are clear). 
The operator must set program option bit 11 if no teleprinter is used; otherwise, the 
program will loop continuously waiting to output a message. 

Control Section 

The control section monitors the program options set in the switch register and selects the 
corresponding sections for execution. After the program executes the initialization section, 
the control section scans the switch register and executes the sections selected. If program 
option bit 12 is clear, the control section scans the switch register again after one cycle of 
execution through the selected sections. If program option bit 12 is set, the program halts 
with 1020778 in MEMORY DATA at the end of one cycle through the selected sections after 
printing the message DIAGNOSTIC COMPLETED. The user may execute another cycle 
through the selected sections by pressing RUN or restart the program at any time by setting 
a starting address of 20008 and pressing RUN. The control section scans the switch register 
and executes the selected sections. 
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Basic 1/0 (BI/O) Section 

The basic I/0 (BI/0) is selected by setting program option bit 1. It tests the select code 
decoding logic, flag control and sensing logic, and the interrupt and interrupt control logic. 
Any errors discovered are reported by one of the error messages numbered from E2 through 
E14 in Appendix A. 

Status Indicator (STEST) Section 

The status indicator test (STEST) is selected by setting program option bit 2. This test checks 
the RESET switch functions, manual front-panel button functions and the status indicator 
bit functions. Specially modified cards, required for the test, are loaded into the card-
reader hopper in the order listed below. 

1. A card cut in half, and the two halves taped together to form a double-thick "half-card" 
to check the card motion circuitry (see Figure 1). This card is placed in the card-reader 
stacker. Two unmodified cards, used with this special card, are placed in the hopper. 

2. A card with a %-inch-square notch cut from the leading edge of the card checks the light 
current error circuits (see Figure 2). 

3. Two cards taped together from approximately column 40 to column 80 to check the 
pick mechanism (see Figure 3). 

During execution of STEST, halts 1020168 through 102071 8 (in the computer MEMORY 
DAT A register) occur to allow the operator to prepare for the next test segment. If a tele­
printer is available and program option bits 10 and 11 are clear, a message is printed on the 
teleprinter along with the halt. The user should refer to Table 3 for the meaning of the halt 
and follow the appropriate instructions. 

NOTE: The user can avoid the special cards test in this section by setting 
program option bits 15 and 1. The other tests in the section are 
still executed. 

Figure 1. Torn Card in Stacker 
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Cut 
Here -----.::_ 

Figure 2. Notched Card in Hopper 

Figure 3. Joined Cards in Hopper 

Functional (FTEST) Section 

The functional test (FTEST), selected by setting bit 3, tests much of the card-reader interface 
control and status logic (except priority logic PRH and PRL) without requiring any operator 
intervention. Several of the tests performed in the STEST section are repeated so that card 
reader and interface functions can be tested without special cards or operator intervention. 
Error messages and halts (specified in Appendix A) indicate the function of the tests and the 
possible error conditions which may occur during the tests. 
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Standard Data (STDT) Section 

The standard data test (STDT), selected by setting program option bit 4, tests the data paths 
in the card reader and interface. The user loads a special test deck, provided with the diagnostic, 
which is punched in a "worst-case" pattern. The program reads the data from the card reader 
and compares it to the expected data stored as part of the program. The program outputs the 
data read and expected if the two do not agree (if a teletype is used and if program option bit 
11 is clear). If no teletype is used and program option bit 14 is clear, the program halts with 
1020758 in the computer MEMORY DATA register with the appropriate octal message number 
displayed in the A register. Consult Appendix A for the meaning of the halt. This test section 
terminates after the program reads 50 cards or if the operator clears program option bit 4 
before the 50 cards are read. If the operator sets bit 13 (loop on last step), the program 
ignores the card count and reads and compares card-reader data continuously until the operator 
clears program option bit 4. 

To ensure that the program executes the data compare test (step 133) when the loop option 
(program option bit 13) is set, the operator sets program option bit 15 before executing the 
standard data section (see Table 4). The program halts at the end of each step with 1020768 

in the computer MEMORY DATA register and the octal step number in the A register. When 
the program halts with 1338 displayed in the A register, the operator sets program option bit 
13 (bit 15 is clear) and presses RUN. The program then reads and compares continuously. 

Read Rate (RRT) Section 

The read-rate test (RRT), selected by setting program option bit 5, does not terminate if bit 5 
is clear during section execution. The section reads 50 cards at the maximum rate, then deter­
mines the maximum rate and prints it on the teleprinter. The test is terminated when the 
program reads 50 cards. This section requires a teleprinter to report the calculated reading rate. 

Special Data (SPDT) Section 

The special data test (SPDT), selected by setting program option bit 6 and terminated by 
clearing bit 6, performs the same function as the standard data section, except that the data 
read is compared with the special data card entered during program configuration. If no 
special data was input during configuration (or if the program is running under default con­
figuration), the program compares the data read to a zero (all blank) card. 

Flag Count (FCT) Section 

The flag-count test (FCT) is selected by setting program option bit 7 and terminated by 
clearing bit 7. It reads cards and counts the number of flags from each card. If the card does 
not generate 80 flags, the teleprinter indicates the number of flags that were detected. When 
the test is terminated, that is, either when all the cards in the hopper are read or bit 7 is clear, 
the teleprinter prints the total number of cards read and the number of cards with missing 
flags. 
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Time Pick Rate (TPR) Section 

When the timed pick rate test (TPR) is selected (by setting program option bit 8), the 
section requests the operator to type in a pick rate from 1 to 600 cards per minute. After the 
operator types in the pick rate (followed by a carriage return), the section outputs a pick 
command at the specified rate. The diagnostic does not check status either before or after a 
pick command; this section can be used under any card-reader malfunction conditions. The 
card-reader flag is cleared each time a pick command is given. 

This test requires a teleprinter device. 

List Option Section 

Selecting the list option test (by setting program option bit 9) enables the user to list the 
standard test data (stored in the program) and special test data (defined during program con­
figuration) as well as read and list any cards desired from the reader. When control enters 
this section, a message is printed requesting the operator to specify the list mode. The 
operator responds by typing an A for ASCII list or a B for binary list followed by a carriage 
return. After the response, the section asks for the list type. The user responds by typing 
ST (list the standard test card data), SP (list the special test card data defined during con­
figuration), or RL (read the cards and list them) followed by a carriage return. 

After the second user response, the section lists the standard or special test data or reads and 
lists the cards in the reader. If the operator responds with B, the test lists 12 bits per card 
column (80 columns per card) on a line, one column per line (12 row on the left). If the 
operator specifies mode A, the Hollerith punch codes produced by an IBM 029 Keypunch are 
converted to their corresponding ASCII characters. The five exceptions to the keypunch key 
and ASCII character correspondance are as follows: 

ASCII 029 Hollerith 
Symbol Key Punches 

Cent mark ( ¢) 12-8-2 

\ 0-8-2 0-8-2 

] Not mark (I) 11-8-7 

t Vertical bar (I) 12-8-7 

+- Underscore (_) 0-8-5 

Hollerith punches regarded as invalid by the program are interpreted as a question mark(?). 
The section terminates and control returns to the control section after the standard test card 
data or the special test card data is listed. The section continues to read and list cards (if that 
option was choosen) until program option bit 9 is cleared. 
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SWITCH REGISTER SETTINGS 

Switch register settings for program options are summarized in Table 5. 

Table 5. Switch Register Settings 

Bit Meaning 

0 Set to select program option control from the external hardware switch register. 
Clear to select program option control from the internal software switch register. 

Set to execute the Basic 1/0 (Bl/0) Section. 

2 Set to execute the Status Indicator (STEST) Section. 

3 Set to execute the Functional (FTEST) Section. 

4 Set to execute the Standard Data (STDT) Section. 

5 Set to execute the Read Rate (R RT) Section. 

6 Set to execute the Special Data (SPDT) Section. 

7 Set to execute the Flag Count (FCT) Section. 

8 Set to execute the Timed Pick Rate (TPR) Section. 

9 Set to execute the List Section. 

10 Set to suppress nonerror messages (except for those messages identified by an 
asterisk in Appendix A). 

11 Set to suppress printing of all error messages. 

12 Set to halt execution after one cycle through the program and print DIAGNOSTIC 
COMPLETE message. Clear to execute multiple cycles of the program without 
halting after each cycle. 

13 Set to loop the currently executing program step. 

14 Set to suppress error halts. 

15 Set to halt at the end of the currently executing step. 
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OPERATING INSTRUCTIONS 

If a tape copy of the configured HP 2892A Card Reader Diagnostic is available, skip to step g 
below. To configure the diagnostic program, start at step a. 

a. Use the Basic Binary Loader (BBL) to load the SIO teleprinter driver, then configure 
the driver. 

b. Use the BBL to load the unconfigured diagnostic tape. To run the diagnostic in default 
configuration, skip to step f. To configure the diagnostic without using the teleprinter, 
perform the steps outlined in Table 5 and continue with step f. Otherwise, if a teleprinter 
is available, continue with step c. 

c. Set a starting address of 28 • 

d. Set the switch register to the desired options according to Table 5. (If the operator sets 
bit 0, the program ignores the internal switch register during execution and reads options 
from the external switch register only). 

e. Press the PRESET button(s), then press RUN. The program prints the internal switch 
register settings in binary form and outputs the series of questions shown below. Type 
the answer to each question on the teleprinter keyboard, followed by pressing the return 
and linefeed keys after each answer. If the operator response is invalid, the program 
types INVALID INPUT. Retype the entry. 

Message 

1. ENTER COMPUTER TIMING 
CONSTANT. 3 DIGITS. 

2. CR SELECT CODE? 

3. DMA AVAILABLE? 

4. ENTER SPECIAL TEST CARD? 

Response 

Type the appropriate positive constant 
from Table 3 for the computer being used. 
Do not type the minus signs. 

Type the card reader octal select code. 

Type YES or NO. 

Type YES if a special data test card will 
be used in Section 6. Otherwise, type NO. 

If the operator responds NO to question 4, the special data test (section 6) uses a blank 
(all zero) card with an 80-column range. The program prints no further messages except 
the CONFIGURATION COMPLETE message. If the operator responds YES to question 
4, the program asks the following questions: 

5. ENTER WITH READER? To enter the special data through the card 
reader, type YES. To enter the special 
data through the switch register, type NO. 

If the operator types YES to question 5, the program prints 

LOAD CARD. START CR. PRESS RUN. 

and halts with 1070018 in the MEMORY DATA register. Place the special data card in 
the reader and start the reader. Press RUN. The program reads the card. 
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If the operator types NO to question 5, the program prints 

CLEAR SWITCH REGISTER. 

Clear all switch-register bits, then set bits 0 through 11 to the desired column bit pattern. 
Set bit 15, then clear it. One column of data enters into the program each time switch 15 
is set and cleared (~oggled). If switch 14 is set when bit 15 is toggled, the program 
terminates data entry and sets the remaining undefined columns to the bit pattern in 
switches 0 through 11. Data entry is also terminated after column 80 has been defined. 

After the operator enters the special data (either through the card reader or the switch 
register), the program types 

6. LIST SPECIAL DAT A? Type YES to list the special data; 
otherwise, type NO. 

If the operator responds YES to question 6, the program asks 

ASCII OR BINARY LIST? 

Respond with either ASCII or BINARY, as desired. The program prints the special data. 
In ASCII mode, invalid character codes are printed as a question mark(?); otherwise, the 
ASCII character responding to the code is printed. The program prints 

CONFIGURATION COMPLETE 

and halts with 1070778 in the MEMORY DATA register. 

f. Use the SIO System Dump program to punch a copy of the configured test tape (and the 
configured SIO teleprinter driver if it was loaded). If a tape copy is not desired, skip to 
step h. 

g. Use the BBL to load the configured diagnostic tape. 

h. Set a starting address of 1008 • 

i. If test options other than those specified during configuration are desired, set the external 
switch register according to Table 5. 

j. Press the PRESET button(s), then press RUN. The diagnostic executes according to the 
program options selected. 

1. To skip the "special cards" test in the STEST section, set program option bits 
15 and 1 after the computer halts with 102057 8 displayed. 

2. To terminate error printing during message output in the STDT and SPDT sections, set 
program option bits 13 and 1. Message output stops immediately and the section halts 
with 1020678 displayed in the MEMORY DATA register. When the operator presses 
RUN, the diagnostic starts execution at the beginning of the section. 
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Message 
Number1 

Hl 

E2 

E3 

E4 

E5 

E6 

E7 

ElO 

Ell 

E12 

E13 

E14 

H15 

H16 

Memory 
Data 

102000 

102016 

APPENDIX A 
Diagnostic Error Messages 

Program 
Segment 

INIL 

INIL 

Bl/0 

BI/O 

BI/0 

Bl/0 

Bl/0 

Bl/0 

Bl/0 

Bl/0 

BI/0 

BI/0 

Bl/0 

BI/0 

STE ST 

Comment 

I/0 buss not zero. Check interface board IOBI outputs. 

Header message. 

No skip on SFS or SFC. Check select code decode and 
skip logic. 

Skips on SFS and SFC. Check skip logic. 

CLF failed, no skip on flag clear after CLF. Check 
CLF logic. 

STF failed, no skip on flag set after STF. Check STF 
logic. 

Flag set with STF with select code other than the 
reader's. Check select code decode logic. 

Does not interrupt. Check control, flag buffer, and 
IRQ logic. 

Card reader interrupts with interrupt system off. 
Check IEN logic. 

Two interrupts on one flag. Check interrupt 
acknowledge logic. 

Interrupts after CLC 0. Control or CRS malfunction. 

Interrupts after CLC. Control or CLC malfunction. 

STC CR, C does not clear card reader flag. 

Basic 1/0 tests completed. 

Press EXTERNAL PRESET, then press RUN. 

1Messages in this appendix identified with an asterisk(*) are not suppressed when program option bit 10 is set. The prefix 
E indicates the message is an error message. An H prefix signifies a general information message. 
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Message 
Number 

E17 

E20 

E21 

H22 

E23 

E24 

H25 

E26 

E27 

E30 

H31 

E32 

E33 

E34 

H35 

E36 

H37* 

E40 

Memory 
Data 

102022 

102025 

102031 

102035 

HP 2892/12924 Card-reader Diagnostic 

Program 
Segment 

STE ST 

STE ST 

STE ST 

STE ST 

STE ST 

STE ST 

STE ST 

STE ST 

STE ST 

STE ST 

STE ST 

STE ST 

STEST 

STE ST 

STE ST 

STE ST 

STE ST 

STE ST 

Comment 

Preset did not set card reader flag. POPIO malfunction. 

Preset did not clear card reader control. CPU 
malfunction. 

No EOP (bit 15) status. 

Turn READER POWER off. Press RUN. (This is a not 
ready status test). 

Card reader in 0 FF LINE mode or busy or not ready; 
possible off line logic malfunction. 

Ready status indicated. Ready logic malfunction. 

Tum READER POWER on. (Note that the EOF 
indicator lamp is off.) Press RUN. 

Card reader in OFF LINE mode or off line logic 
malfunction. 

Ready status indicated. 

STC does not set pick pending status. Check pick logic. 

Set ON LINE/OFF LINE switch to OFF LINE. Press 
RUN. 

OFF LINE mode status indicated. 

OFF LINE mode does not clear pick pending status. 

EOP is not set when card reader is set to OFF LINE 
mode with pick pending. Check logic associated with 
32A pin 3. 

Set reader to ON LINE mode. Place one card in input 
hopper. Start reader (press). Observe that status 
indicators are off and that the reader motor starts. 
Press RUN. 

Status should be correct. Erroneous status conditions 
should be corrected before continuing. 

Extend stacker arm to limit and observe HOPPER/ 
ST ACKER indicator on reader. If card reader does not 
stop, press STOP on card reader. Card reader must be 
not ready before the program continues. 

No stacker full status. Check bit 6 logic. 
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Message 
Number 

H41 

E42 

H43 

E44 

E46 

H47 

E50 

E52 

H53 

E54 

E55 

E56 

H57 

H60 

E61 

E62 

E63 

H64 

Memory 
Data 

102041 

102043 

102047 

102053 

102057 

102060 

102064 

HP 2892/12924 Card-reader Diagnostic 

Program 
Segment 

STEST 

STE ST 

STEST 

STE ST 

STE ST 

STEST 

STE ST 

STE ST 

STE ST 

STE ST 

STEST 

STEST 

STE ST 

STE ST 

STE ST 

STE ST 

STEST 

STEST 

Comment 

Card reader must be not ready to begin next test. 

CLC card reader does not clear pick status. 

Start card reader. Press RUN. 

Card reader not ready. The card reader must be ready 
to start next test. 

No hopper empty status. Check bit 5 logic. 

Press EOF switch on card reader. Note that the EOF 
indicator lamp turns on. Press the EOF switch again 
and note that EOF indicator lamp turns off. Press the 
EOF switch again and press RUN. 

No EOF and hopper empty status. Check EOF and 
bit 7 logic. 

PRESET does not clear EOF. Check control reset logic. 

Place short card in reader and start reader. Set ON 
LINE switch. Press RUN. 

No error (LIGHT/DARK) or trouble status. Check 
error (LIGHT/DARK) logic. 

No error status (LIGHT/DARK). Check bit 9 logic. 

No trouble status with error (LIGHT/DARK) status. 
Check bit 1 logic. 

Place a deck consisting of two normal cards, a notched 
card, and a double card (in that order) in the reader. 
Start card reader. Press RUN. 

Observe that MOTION CHECK indicator light is on. 
Start card reader. Press RUN. 

No MOTION CHECK/PICK CHECK or trouble status. 
Check card motion logic. 

No MOTION CHECK/PICK CHECK status. Check 
bit 11 logic. 

No trouble status with MOTION CHECK/PICK CHECK 
status. Check bit 1 logic. 

Observe that READ CHECK indicator light is on. 
Start card reader. Press RUN. 
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Message Memory Program 
Number Data Segment Comment 

E65 STE ST No error (LIGHT/DARK) status. Check error 
(LIGHT /DARK) logic. 

E66 STE ST No error (LIGHT/DARK) status. Check bit 10 logic. 

E67 STE ST No trouble status with error (LIGHT/DARK) status. 
Check bit 1 logic. 

E70 STE ST No EOP after 875.0 milliseconds with pick failure. 
Check interface pick failure timer and EOP logic. 

H71 102071 STE ST Observe that PICK CHECK indicator light is on. 
Remove double card, press RUN. 

E72 STE ST No pick failure or trouble status. Check pick failure 
logic. 

E73 STE ST No MOTION CHECK/PICK CHECK (pick fail = card 
motion= track jam) status with trouble status. Check 
bit 11 logic. 

E74 STE ST No trouble status with MOTION CHECK/PICK CHECK 
status. Check bit 1 logic. 

E75 STE ST Interface pick failure timer period is less than 675.0 
milliseconds. 

E76 STE ST Interface pick failure timer period is greater than 
875.0 milliseconds. 

E77 STE ST Setting EOP does not clear pick pending status. 

ElOO STE ST Indications are that no pick failure occurred. 

HlOl STE ST Status indicators test completed. 

E103 FTEST Card reader in OFF LINE mode or off line status 
malfunction. 

H104 102004 FTEST Ready status indicated. Card reader ready or off line 
status malfunction. Correct condition. Press RUN. 

E105 FTEST No pick pending status indicated after an STC card 
reader. 

E106 FTEST EOP not clear after an STC card reader. 

E107 FTEST Pick status not clear after a CLC 0. Check CRS and 
pick FF logic. 

EllO FTEST Pick status not clear after a CLC card reader. 

A-4 



Message 
Number 

Elll 

H112 

H113 

E115 

El16 

El17 

E120 

E121 

E122 

E123 

E124 

E125 

Hl26 

H127 

E130 

El31 

E132 

E133 

Hl34 

H135 

Memory 
Data 

102012 

102013 

HP 2892/12924 Card-reader Diagnostic 

Program 
Segment 

FTEST 

FT EST 

FTEST 

FTEST 

FTEST 

FTEST 

FTEST 

FTEST 

FTEST 

FTEST 

FTEST 

FTEST 

STDT 

SPDT 

STDT, SPDT 
FTEST,FCT 

STDT, SPDT 
FTEST,FCT 

STDT, SPDT 

STDT, SPDT 

TPR 

FCT 

Comment 

No EOP status after a CLC 0. 

Load cards and start card reader. Press RUN. 

Not ready status indicated. Card reader must be ready 
to start next test. 

Flag not set when EOP set. 

EOP interrupt occurred more than 100 milliseconds 
after pick command. 

READ-IN-PROCESS set when card reader is not ready. 

LIA clears flag with DATA-IN-REGISTER set. Check 
logic associated with 33A pin 12. 

Time from eightieth data interrupt to EOP interrupt 
was less than 3.0 milliseconds. 

Time from eightieth data interrupt to EOP interrupt 
was greater than 4.0 milliseconds. 

No EOP after 500.0 milliseconds when reading with 
DMA. 

STC sets pick status when READ-IN-PROCESS is set. 

Data flag not serviced by DMA. EOP clear when 
interrupt occurs when reading with DMA. 

Standard data tests completed. 

Special data tests completed. 

Eighty data interrupts were not detected before the 
EOP interrupt. 

DMA did not service 80 data flags before the EOP 
interrupt. 

Data flag not serviced by DMA. EOP not set when 
interrupt occurs when reading with DMA. 

Column data not as expected. Prints column number, 
expected data, and actual data. 

Timed pick rate segment completed. 

Flag count segment completed. 
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Message 
Number 

Hl36* 

H137* 

E140 

H141* 

H142* 

E143 

E144 

H145 

H146 

H147* 

H150 

H151 

H152 

E153 

E154 

E155 

E156 

E157 

Memory 
-Data 

102045 

102046 

102050 

102052 
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Program 
Segment 

LIST 

RRT 

STE ST 

FCT 

TPR 

ALL 

ALL 

ALL 

ALL 

LIST 

STDT 

RRT 

SPDT 

FT EST 

FTEST 

FTEST 

FTEST 

FT EST 

Comment 

List mode request; respond with A for ASCII or B for 
binary list. 

Read rate in cards per minute is output. 

STC CR sets pick status when card reader is in OFF 
LINE mode. 

The number of cards read and the number of cards with 
erroneous flag count are printed. 

Type in the pick rate in cards per minute. Pick rates 
from 1 to 600 cards per minute are allowed. 

No EOP or EOP interrupt within 900.0 milliseconds 
after a pick command. 

No EOP interrupt within 900.0 milliseconds after a 
pick command and an EOP status true. 

Card reader not ready or in OFF LINE mode. Correct 
condition. Press RUN. 

Pick failure. Correct condition. Press RUN. 

List type request. Respond with ST to list standard 
test card image, SP to list special test card image, or 
RL to read and list cards. 

Load standard data test deck. Start card reader and 
press RUN. 

Read rate test completed. 

Load special data test deck. Start card reader and 
press RUN. 

No READ-IN-PROGRESS not status. Check bit 12 
logic. 

No EOP within 900.0 milliseconds after pick command. 

No READ-IN-PROGRESS not status after EOP 
interrupt. Check that setting EOP clears pick FF. 

READ-IN-PROGRESS not status true after pick 
command. 

Status bit 12 clear after a CLC 0. Check to ensure if 
CRS clear READ-IN-PROGRESS FF. 
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Message 
Number 

E160 

E161 

E162 

E163 

E164 

E165 

E166 

E167 

E170 

E171 

E172 

E173 

E174 

Memory 
Data 

ALL E's 102075 

Hl76 102076 

H177 102077 

H200 

E201 
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Program 
Segment 

FT EST 

FTEST 

FT EST 

FT EST 

FT EST 

FT EST 

FT EST 

FTEST 

FTEST 

FTEST 

FTEST 

STDT, SPDT, 
FTEST,FCT 

STE ST 

ALL 

END 

FT EST 

STDT, SPDT, 
FTEST,FCT 

Comment 

Second interrupt occurs when flag is left set. Confirm 
that flag delays further setting of flag buffer. 

Pick FF not clear after first data interrupt. Confirm 
that index mark clears pick FF. 

Flag not cleared by LIA after a data interrupt. Check 
logic associated with 15B pin 10. 

Flag cleared by LIA after data flag has been serviced. 
Confirm that DATA-IN-REGISTER is cleared by LIA. 

No lost data error when a data flag is not serviced by 
an LIA. Check that DIR and DS set lost data FF. 

CLC 0 did not clear lost data status. Check logic 
associated with 32B pin 6. 

Eighty data interrupts were not detected before the 
EOP interrupt. 

No lost data error. EOP and DATA-IN-REGISTER 
did not set lost data status. 

STC does not clear timing lost data status. Check logic 
associated with 53D pin 9. 

No lost data error when an OTA is given and DATA­
IN-REGISTER set. Check logic associated with 23A 
pin 2. 

No lost data error with index mark and status mode. 
Check logic associated with Ull pin 12. 

Lost data error when reading with DMA. 

EOP not clear after STC CR. 

This halt occurs after each error message is printed 
unless switch 14 is set. 

Switch 15 set. Halt at end of test. Number of last test 
is printed. 

Diagnostic completed. Program can be restarted 
(skipping INIL segment) by pressing RUN. 

Functional tests completed. 

Lost data error when reading under interrupt control. 
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Message Memory Program 
Number Data Segment Comment 

1060xx Trap-cell interrupt on select code xx. 

107000 CFIG Configuration segment cannot be restarted. Reload 
program to reconfigure. 

107001 CFIG Load card with special data format. Start reader and 
press RUN. 

107077 CFIG Configuration complete. Start program by pressing 
RUN. 
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HP 2100A TAPE READER TEST 

The Tape Reader Test program confirms proper operation of a punched tape reader 

(HP .2748 or HP 2758) and interface kit (HP 12597A-002) with an HP 2100A computer. 

If any operational errors are found, the program may be used to isolate the prob­

lem. 

HARDWARE REQUIREMENTS 

This diagnostic program is used in the 2100A computer. A teleprinter must be 

used to report errors and messages to the user and to punch test tapes. 

FUNCTIONAL AND OPERATIONAL CHARACTERISTICS 

The SIO teleprinter driver is loaded and configured first. The diagnostic pro­

gram is loaded, configured, then started. It first performs a Functional Test 

in which the basic functions of the tape reader are checked: 

Initialization of the interface board by the computer EXTERNAL PRESET 

button. 

Proper command responses by the interface board and the computer I/O 

control circuits. 

Operation of the interrupt control circuits. 

After the Functional Test is complete, the program halts to allow switch 

register settings to select program options (see Table TRT-2) for the start 

of the Operational Test. First, a standard test data tape is punched on 

the teleprinter, then read to test the tape reader and the interface board 

for data transfer. If any errors are found, the Operational Test may be used 

to punch then read a special test data tape to isolate any transfer problem. 

If a trap cell halt occurs, the computer halts with 1020xx (xx = trap cell 

location) in MEMORY DATA Register. The cause is determined by the user; after 

the error is corrected, the diagnostic is restarted. 
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TEST DATA TAPES 

The contents of the standard test data tape are defined in the diagnostic 

program. Those contents are three identical 55 character data records 

(separated by at least 15 blank feed-frames) that present the most diffi­

cult data patterns for both continuous and start-stop reading of tapes. 

The 55 character data records are described below and in Table TRT-1. 

The contents of the special test data tape are determined by the user, 

according to errors reported when the diagnostic program reads the standard 

test data tape. This tape contains one character punched repetitively 

until a desired length of tape is reached. Several special test data tapes 

(each for a different character) may be punched then read to check reader 

operation. 

Standard Test Data Records 

Each of the three 55 character data records in the standard test data tape 

contains bits 7 through 0 of 55 words punched into tape channels (punch 

levels) as follows: 

Bit: 7 6 5 4 3 2 1 0 

Octal 

I I weight: 

I 
2 1 I 4 2 1 4 2 1 

(x 100) (x 10) (x 1) 

Tape 

E:~~~==~ Channel: 

(f = feed hole) 
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Thus, the octal value 1258 is set into bits 7 through 0 as: 

0 1 0 1 0 1 0 1 

and punched as a tape character: 

[' -; ··-· --• f • • ,,__ ............ 
Or, the octal value 3778 is set into bits 7 through 0 as: 

1 1 l 1 1 1 1 1 1 

and punched as a tape character: 

E-~~· 
Each of the 55 characters in the three standard test data records is identified 

either as a "single character" (SC) or a "character" (FC = first character, 

xx = character number. LC = last character) within one of four "test blocks" 

(TBx =test block number x). (See Table TRT-1.) 

Standard Test Data Additional Tests 

When the standard test data tape is read, the tests listed below are made if 

program option bit 1 (in the switch register) is set off. The tests are by­

passed by setting program option bit 1 on. (When the special test data tape 

is read, these tests should be bypassed; they are not useful then.) 

1. Between the following characters (see Table TRT-1) the program 

stops then restarts the reader: 

1 and 2 12 and 13 40 and 41 

2 and 3 13 and 14 45 and 46 

3 and 4 33 and 34 46 and 47 

4 and 5 34 and 35 49 and 50 

52 and 53 

These tests check the reader's control circuits. 
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2. Between the following characters the program inserts one of four 

delay times: 

47 and 48 51 and 52 

48 and 49 53 and 54 

50 and 51 54 and 55 

The four delay times are: 

1. During the first, fifth, ninth, etc. reading of a 55 

character record, 0.5 milliseconds. 

2. During the second, sixth, tenth, etc. reading, 0.75 

milliseconds. 

3. During the third, seventh, eleventh, etc. reading 1.00 

milliseconds. 

4. During the fourth, eighth, twelfth, etc, reading, 1.25 

milliseconds. 

The delay is between the flag signal and the drive signal, to check 

the reader's response time. 

Special Test Data 

The special test data, determined by the user, consists only of continuous 

repetition of any character on the punched tape. The same assignments of 

octal digits to tape channels are used. The user specifies any character 

in switch register bits 15 through 8 when he selects the program options 

to punch then read the special data test tape. (See Table TRT-2.) 
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Error Reports 

If an error is detected during the Functional Test, the program prints a 

message on the teleprinter then continues. After all functional checks have 

been made, the Functional Test prints its completion message. All Functional 

Test messages and their meanings are listed in Table TRT-3. 

If an error is detected during the Operational Test while reading the standard 

test data tape, the program prints a two-line message: 

G vvvvvvvv 

B vvvvvvvv WW xx yyyy zzzzzzzzzz 

Where: 

G vvvvvvvv = the correct character that should have been 

transmitted, 

B vvvvvvvv = the incorrect character transmitted by the 

reader, 

ww = the character number (see Table TRT-1) within the 

field of SS characters, 

xx= the identity of the character (see Table TRT-1); 

FC = first character of a test block, 

~3 = (for example) character #3 of a test block, 

LC = last character of a test block, 

SC = a single character (not part of a test 

yyyy = the flag-to-drive delay time in milliseconds 

(see Standard Test Data Additional Tests), 

block), 

NOTE: This field is not printed if there is no 
delay. 

zzzzzzzzzz = the type of error: 

BIT ERROR = one or more bits have been missed, but 

the sequence of reading is correct. 

NOTE: After three "BIT ERROR" messages are printed followed 
by a "RESYNC" message, the program skips the tape 
through the next field of blank feed-frames to start 
reading a new record. 
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REREAD CH = the character transmitted is identical 

to the last one transmitted. This causes 

the program to print "RESYNC" then skip 

through the next field of blank feed­

frames to start reading a new record. 

MISSED CH = the character just read is out of proper 

sequence. This causes the program to 

print "RESYNC" then skip through the 

next field of blank feed-frames to start 

reading a new record. 

If an error is detected while reading a special test data tape, the program 

prints a short two-line message: 

G vvvvvvvv 

B vvvvvvvv 

Where: 

G vvvvvvvv = the correct character that should have been 

transmitted, 

B vvvvvvvv the incorrect character transmitted by the 

reader. 

OPERATING INSTRUCTIONS 

a. If the tape reader to be tested is in good operating condition and this 

program is only to confirm that condition, skip to step c and use that 

reader to load the program. Otherwise, the teleprinter tape reader 

mechanism should be used to load the program. beginning with step b. 

b. Check the type of loader program by displaying the contents of location 

Ox7701 8 (x = 0 for a 4K memory, 1 for an 8K memory, 3 for 16K, etc). If 

the contents are 063770 , the Basic Binary Loader (BBL) is in core; if 
8 

the contents are 002401 8 , the Basic Binary Disc Loader (BBDLl is in core. 

Accordingly, in one of the following sets of locations change bits 5 - 0 
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(but no other bits) to the select code of the teleprinter rather than the 

punched tape reader): 

BBL 

Location Content 

Ox7763 1067cc 

Ox7764 1023cc 

Ox7766 1025cc 

BBDL 

Location Content 

Ox7744 1037cc 

Ox7745 1023cc 

Ox7747 1074cc 

(cc = select code of teleprinter or punched tape reader.) 

c. Place the SIO teleprinter driver tape in the tape reader device to be used 

(see steps a and b) and ready that reader. 

d. Use the Basic Binary Loader or the Basic Binary Disc Loader to load the 

driver, then configure that driver. 

e. Place the HP 2100A Tape Reader Test tape in the tape reader device to be 

used (see steps a and b) and ready that reader. 

f. Load the tape using the Basic Binary Loader or Basic Binary Disc Loader. 

g. Set the starting address 28. 

h. Set the tape reader select code (I/O address) in bits 5-0 of the switch 

register. 

i. Press RUN. The diagnostic halts with 1020008 in MEMORY DATA when the 

configuration is complete. Use the SIO System Dump program to punch 

copies of the configured driver and test, if wanted. 

j. Load any binary punched tape in the reader, press EXTERNAL PRESET, then 

RUN to execute the functional test section. Upon completion, the program 

types out "FUNCTIONAL TEST COMPLETE" and halts with 1020018 in MEMORY DATA. 

From this point on, the Operational Test executes according to program 

options selected by the user through switch register settings listed in 

Table TRT-2. 
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k. If a standard test data tape has not yet been punched, set switch register 

(program option) bit 0 only on then perform steps 1 through p. Otherwise, 

skip to step q. 

1. Perform the following steps to punch a length of blank (feed-frames only) 

tape on the teleprinter: 

1. Turn off the tape punch unit (on an HP 2752,press the OFF button; on 

an HP 2754,set the MODE switch to K). 

2. Set the teleprinter to LOCAL. 

3. Turn on the tape punch unit (on an HP 2752,press the ON button; on 

an HP 2754,set the MODE switch to T). 

4. Punch at least three inches of blank tape. (On an HP 2752,press the 

HERE IS key as many times as needed; on an HP 2754,press and hold 

four keys in this order: SHIFT, CTRL, @, and REPT as long as needed.) 

5. Turn off the tape punch unit (as in step 1-1). 

6. Set the teleprinter to LINE. 

m. Turn on the teleprinter tape punch unit (as in step 1-3). 

n. Press RUN. The program punches the standard test data tape then halts. 

o. Perform step 1 again, to punch a length of trailer tape, then proceed to 

step p. 

p. Form the standard test data tape into a loop: 

1. Overlap the ends of the tape by at least five blank feed-frames, 

carefully to align the holes, 

diagonally: 

then cut through the overlap 
Cu,t :t.hJLough both 
tapv.i heAe 

I 
000000000000,000 00000000 

I 
I 

2. Butt splice the diagonal cut ends with clear mending tape on 

one side only: 

0000000000000000 
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q. Place the looped standard test data tape into the tape reader to be tested 

then ready that reader. Be sure the tape is properly positioned (the feed 

holes are nearest the reader panel and the printed arrow points from left­

to-right). 

r. Set all switch register bits off. 

s. Press RUN. The· program reads the standard test data tape continuously 

with stop-start and flag-to-drive delay tests. 

t. After allowing the tape loop to be read at least twice, set switch 

register bit 1 on to switch the program to the "No-stop Read" mode. 

Tape reading continues but without the stop-start and delay tests. 

u. When wanted, terminate the standard test data tape reading by setting 

switch register bit 4 on. The program prints "-TERMINATE-" on the 

teleprinter then halts. 

If no errors were reported during steps t and u, the tape reader has 

been throughly tested and the program may be considered complete. 

If errors were reported, one or more special test data tapes may now 

be prepared then read to test any particular character. 

Proceed to step v. 

v. To punch a special test data tape, set all switch register bits off 

then set bits 0 and 2 on and set bits 15 through 8 for the desired 

character (see Table TRT-2). 

w. Perform step 1, then proceed to step x. 

x. Press RUN. The program types "TAPE LENGTH?". Type in the desired loop 

length number (between 10 and 99 inches) followed by pressing the re­

turn and linefeed buttons. The program types "TURN ON TTY PUNCH. PRESS 

RUN" and halts with 1020.028 in MEMORY DATA. 
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y. Press RUN. The computer punches the desired length of the tape plus 

leader and trailer and then halts. Turn off tape punch (HP 2752) or 

set MODE switch to K (HP 2754). 

z. Form the special test data tape into a loop: 

1. The special test data tape must not have any blank feed-frames, 

so overlap the ends of the tape by at least five data frames. 

Carefully align the punched holes, then cut through the overlap 

diagonally, as shown in step p-1. 

2. Butt splice the diagonal cut ends with clear mending tape on one 

side only, as shown in step p-2. 

aa. Place the looped special test data tape into the tape reader to be 

tested then ready that reader. Be sure the tape is properly 

positioned (the feed holes are nearest the reader panel and the 

printed arrow points from left-to-right). 

bb. Set switch register bits 1 and 2 on. (Switch 0 off.) 

cc. Press RUN. The program reads the special test data tape continuously 

until terminated by setting switch register bit 4 on. 

NOTE: Errors may be reported when the area of tape where the splice 
is located is read. This cannot be avoided, either because 
the splicing tape picks up dust or the splice may not quite 
exactly align the holes. Ignore such error reports. If many 
error messages are being printed, avoid all error messages 
by setting program bit 6 on. This will enable an oscillo­
scope to be used to monitor the tape reader and interface 
board circuits. 

dd. When wanted, terminate the special test data tape reading by setting 

switch register bit 4 on. The program prints "-TERMINATE-" on the 

teleprinter then halts. 

Now the program may be directed to read the standard test data tape 

again or to punch then read another special test data tape. 
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ee. To read the standard test data tape again, perform steps q through u. 

ff. To punch then read another special test data tape, perform steps v 

through dd. 

Additional Operating Instructions 

a. During reading of the standard test data tape, if errors are being 

reported, switch register bit 5 may be set on. The program pauses 

in a waiting loop after the next RESYNC message is printed. This 

pause allows any changes to be made (such as placing another standard 

test data tape into the reader), after which the program may be re­

sumed by setting that bit 5 off. 

b. If a pause is needed when reading a special test data tape, switch 

reglster bit 3 may be set on. The program enters a waiting loop; the 

program can be resumed by setting that bit off. 

c. The program can be set to perform an additional test of interrupt con­

trol during reading of either the standard or special test data tape. 

Set switch register bit 7 on, then start the reading. 

If the interface board fails this interrupt control test, the program 

loops with 1777778 in the B-Register. 
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Table TRT-1 

....----------Standard Test Data Records Contents--...,---------. 

Character Identity Octal Character Identity Octal 
Number value Number value 

1 SC 377 29 16 (TB2) 102 

2 SC 201 30 17 II 044 

3 SC 125 31 18 11 030 

4 SC 252 32 LC " 231 

5 FC (TBl) 333 33 SC 044 

6 ¢2 " 155 34 SC 102 

7 ¢3 II 066 35 FC (TB3) 201 

8 ¢4 II 033 36 ¢2 " 377 

9 ¢5 " 204 37 ¢3 II 252 

1¢ ¢6 " 037 38 ~4 " 125 

11 ~7 " 340 39 ~5 II 250 

12 LC " 377 40 LC " 377 

13 SC 127 41 FC (TB4) 000 

14 FC (TB2) 201 42 ~2 II 347 

15 ~2 II 102 43 ~3 II 122 

16 ~3 II 145 44 ¢4 " 255 

17 ~4 II 132 45 LC II 211 

18 ~5 " 347 46 SC 152 

19 ~6 II 030 47 SC 235 

20 ~7 II 377 48 SC 052 

21 ~8 II 132 49 SC 367 

22 ~9 II 245 50 SC 010 

23 l~ II 030 51 SC 167 

24 11 II 102 52 SC 030 

25 12 " 044 53 SC 245 

26 13 II 030 54 SC 044 

27 14 II 201 55 SC 333 

28 15 II 245 

NOTE: Each 55 character record is separated from another 
by at least 15 blank feed-frames. 
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Table TRT-2 

....-----------------Program Options -- SWITCH REGISTER Settings--------------------. 

l 1s ! 14 113 112 I 11 I 10 I 9 I 8 1 7 1 6 I 5 I 4 I 3 I 2 I 1 I o I 
Bit 

0 

1 

2 

3 

4 

5 

6 

7 

8 - 15 

Function 

PUNCH OR READ. Set on to punch, set off to read. 

READ MODE. Set off to read with stop-start and 
delay tests, set on to read in the No-stop mode. 
Can be changed during the run. 

TEST DATA. Set off to use standard data, set on 
to use special data as set into bits 15 through 8. 

PAUSE.* Set off when the Operational Test is 
started. Can be set on while reading to pause 
the program momentarily. Set off to resume the 
program. 

TERMINATE~ Set off when the Operational Test is 
started. To terminate the test, set this bit on. 
See "Operating Instructions" for full details. 

PAUSE AFTER NEXT RESYNC. Set off when the Opera­
tional Test is started. Can be set on while reading 
the standard test data tape, to pause the program 
after the next "RESYNC" message is printed. 

BYPASS ERROR MESSAGES. Set off when the Operational 
Test is started. Can be set on at any time to by­
pass all error messages. See "Operating Instructions" 
for full details. 

TEST INTERRUPT CONTROL. Set on to include the 
additional test of interrupt control, as described 
in "Additional Operating Instructions;" set off 
to bypass the additional test. 

SPECIAL DATA CHARACTER. Set before starting to 
punch or read a special test data tape, to specify 
the character to be used. Each bit set on is 
punched, bits 15 through 8 correspond to punch 
levels 8 through 1, respectively. 

*PAUSE and TERMINATE take effect immediately when performing special 
tape functions, but only after every fourth data record when reading 
the standard test data tape. 
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Table TRT-3 

DIAGNOSTIC MESSAGES - FUNCTIONAL TEST 

Message 

BIT ERROR 

FUNCTIONAL TEST COMPLETE 

INTERRUPT ON PRESET (CONTROL) 

INVALID INPUT 

MISSED CH 

TRT-14 

Comments 

A character read is in error (one or more 

bits dropped, for example), but these­

quence of reading is correct. Three con­

secutive BIT ERROR messages are typed out 

if two or more characters are skipped. 

The functional test of the interface card 

is completed. 

An interrupt occurred in the preliminary 

steps of the functional test on the 

interface card. If there were no error 

type-outs prior to this, the control FF 

on the interface card was not reset when 

the EXTERNAL PRESET switch was pressed 

at the beginning of the test. 

An integer between 10 and 99 was not 

typed in after the tape length request. The 

tape length message is repeated. 

The character just read is out of place so 

it is assumed that at least one character 

was skipped. This is generally caused by 

feedhole phototransistor sensitivity or 

improper setting of pinch roller tension. 

Following this type-out, a RESYNC message 

is typed, the program automatically 

positions the test tape to the next group 

of leader characters, and the testing is 

restarted. 



Table TRT-3 (cont.) 

Message 

NO NORMAL INTERRUPT 

READER CLF ERROR (CLF OR SFC) 

READER FLAG OFF - PRESET 

READER STF ERROR (STF OR SFS) 

REREAD CH 

Comments 

An interrupt signal was not received from 

the interface card within 30 milliseconds 

after the drive signal was sent to the 

tape reader. If there were no error type­

outs prior to this, the circuits in the 

tape reader which supply the flag signal 

to the interface card or the interrupt 

logic on the interface card are suspected. 

The flag FF on the interface card did not 

respond to a clear flag (CLF) instruction, 

or the skip on flag clear (SFC) instruction 

used in testing the flag FF did not func­

tion properly on the interface card. 

The flag FF (reader flag) on the interface 

card did not set when the EXTERNAL PRESET 

switch was pressed. 

The flag FF on the interface card did not 

respond to a set flag (STF) instruction, or 

the skip on flag set (SFS) instruction used 

in testing the flag FF did not function 

properly on the interface card. 

The character read is identical to the last 

character read, so it is assumed to be a 

reread of that character. This is generally 

caused by tape reader noise. Following 

this type-out, a RESYNC message is typed, 

the progra~ automatically positions the 

test tape to the next group of leader 

characters, and the testing is restarted. 
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Table TRT-3 (cont.) 

Message 

RESYNC 

TAPE LENGTH? 

-TERMINATE-

TURN ON TTY PUNCH. PRESS RUN. 

TRT-16 

Comments 

Character sequence errors or three con­

secutive bit errors have been detected. 

The program automatically positions the 

test tape to the next group of leader 

characters, and the testing is restarted. 

When punching the special test tape, the 

program requests the length desired. The 

length must be in integer inches between 

10 and 99. 

Switch 4 of the computer switch register is 

placed in the on position and the test is 

terminated. The test can be continued if 

the computer RUN switch is pressed. 

Occurs before the punching of the special 

test tape on the Teleprinter Punch. The 

computer halts with 102002 in MEMORY DATA. 
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HP 2100 TTY TEST 

This diagnostic program confirms proper operation of Buffered Teleprinter Inter­

face Cards in Interface Kits, as listed below: 

Interface Card 

HP 02116-6168 

HP 12531-6001 

HP 12531-60022 

Interface Kit 

HP 12531B 

HP 12531B 

HP 12531C 

NOTE: This program does not test the HP 12531A Serial Tele­
printer Interface Kit nor its HP 02116-6007 Interface 
Card. 

HARDWARE CONFIGURATION 

This program is used in any HP 2100 computer. No peripheral device other than 

the teleprinter is required, and no driver program is required. 

FUNCTIONAL AND OPERATIONAL CHARACTERISTICS 

Before using the program, the user must check that the interface card to be 

tested is installed in an unbroken priority string. That is, each I/O slot 

of higher-priority has either another interface card or a priority jumper 

card installed. This is necessary because the program tests the interface 

card for receipt of priority. 

Only the diagnostic program need be loaded for testing. No driver program is 

required. After the program is loaded, it is configured to the select code of 

the interface card to be tested. Then the tests are run as described in the 

following paragraphs. After the tests are complete, the program may be con­

figured again, without reloading, to the select code of another teleprinter 

interface card, if more than one is installed in the computer. 
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To start a run of the program, the user sets the starting address, clears the 

switch register, presses INTERNAL and EXTERNAL PRESET, then ~1resses RUN. The 

program begins by entering a loop in which it waits for the user to set the 

switch register to select a program option, as listed in Table TTY-1. 

The Basic Test routine must be used first, to determine the ability of the 

interface card and the teleprinter to print error reports. After the errors, 

:•.f any, found by that routine have been corrected, the Punch And Read routine 

ma; be used. Any errors found by the Punch And Read routine will be printed on 

t~e teleprinter. Or, the Print And Keyboard routine may be used next, to test 

cornmilnications to and from the user. 

Eacn uf the routines repeats continuously (unless an error is found) until the 

user clears the switch register. Then the program returns to the loop to await 

seldction of another program option. 

If a t.rap cell halt occurs, an unexpected interrupt from another device has 

occurrl:d. The computer halts with 1060xx8 displayed. (xx = the select code of 

the de\'tce that interrti~)ted.) The cause of the trap cell halt must be det.;:r­

mined by the user befcl"~ the program is restarted. 

PROGRAM ~IMITATIONS 

The Direct Memory Access (DMA) portion of the interface card is not tested by 

this program. 

Four types of priority string errors can exist on the interface card: 

TTY-2 

1. Does the card receive priority? Tested by this program. 

2. Can the card be denied priority? To make this test, extract 

an unused higher-priority card then run this test program. 

An E07 error should occur. (See Table TTY-2.) 

3. Does the card deliver priority? Test this only by running a 

test program for a lower priority interface card to some other 

device. 



4. Can the card deny priority? Not tested by this program. 

The preset portion of the interface card is not tested by this program. 

PROGRAM ORGANIZATION 

The HP 2100 TTY Test program consists of the following routines: 

INITIALIZE Inserts the select code of the buffered teleprinter inter­

face card into all I/O instructions in the program. This 

routine also sets a trap cell halt instruction into all un­

used select code memory locations. 

BASIC TEST 

PUNCH AND READ 

Performs 15 (178) tests of the flag, control, and interrupt 

circuits and, for any error found, stores a number corres­

ponding to the test made in an error buffer. At the end of 

the tests, the routine attempts to print a report of the 

error numbers on the teleprinter. If the interface card is 

unable to operate properly, or if the program option (bit 1) 

to halt at the beginning of the error buffer is selected, 

the routine halts with 1020558 displayed. The user then 

examines the 15 (178) locations of the error buffer plus the 

16th location for the address at which error El7 occurred. 

The 17th error buffer location contains 1777778 to signal 

the end of the error buffer. Table TTY-2 lists the error 

messages, the error buffer contents, and their meanings. 

Tests the teleprinter's tape punch and tape reader mechanisms. 

Because the teleprinter may be used to punch tapes in binary 

or octal codes as well as ASCII codes, the routine begins by 

punching all combinations of the eight bits that are data 

output to the teleprinter. After a leader, the eight-bit 

combinations, and a trailer have been punched, the routine is 

used to read the tape back to see that the tape inputs match 

the outputs. Differences are reported as they are found. 
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PRINT AND KEYBOARD 

ERROR ANALYSIS 

Tests the printer and keyboard mechanisms of the tele­

printer. All 64 ASCII characters of the keyboard are 

printed twice, then the routine requests the operator to 

type any of those characters on the keyboard at a slow 

rate. Each character typed by the user is "read" by 

the routine then printed back to the user for visual 

checking. 

As previously described, all errors detected by the Basic Test routine are 

analyzed by referring to Table TTY-2. Any errors found by the Punch And Read 

routine are reported by a message "OUTPUT = xxxxxxxx INPUT = yyyyyyyy" 

(where xxxxxxxx is the eight-bit combination output to the punch, and yyyyyyyy 

is the eight-bit combination input from the punched tape). Any errors that 

occur in the Print And Keyboard routine must be detected by the user as the 

keyboard is used. 

OPERATING INSTRUCTIONS 

1. Confirm that the teleprinter interface card(s) to be tested are installed 

in an unbroken priority string and that the teleprinter is properly con­

nected. If any changes need to be made, be sure to turn off computer 

power. 

2. Turn on the teleprinter: On an HP 2752, set the LINE-OFF-LOCAL switch to 

LINE and press the tape punch mechanism's OFF button. On an HP 2754, set 

the ON LINE-OFF-LOCAL switch to ON LINE and set the MODE switch to KT. 

3. Use the Basic Binary Loader to load the HP 2100 TTY Test program. 

4. Set the starting address 1008 . 

5. Set the switch register to the teleprinter select code. 

6. Press INTERNAL and EXTERNAL PRESET then press RUN. The program runs 

briefly, the teleprinter cycles briefly, then the program halts with 

MEMORY DATA 1020018 in the DISPLAY REGISTER. 
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7. Clear the switch register (press S then press CLEAR DISPLAY). 

8. Press RUN. 

9. The program is now running in a loop, waiting for selection of a program 

option. (See Table TTY-1.) While the program is running, the S button 

is lit to indicate that the switch register is controllable through the 

DISPLAY REGISTER. 

10. Select the Basic Test routine by setting program option bit 3 on. 

If the routine halts with 1020558 in the DISPLAY REGISTER, an attempt to 

print a report of errors failed. Determine the error(s) by pressing 

INCREMENT M 17 times. The first 15 presses display, in the DISPLAY REGISTER, 

either the number of the test that found the error or 0 to signal that the 

test did not find an error. (See Table TTY-2.) The 16th press displays O 

if the 15th press displayed 0 or the address at which the illegal interrupt 

(El7) occurred. The 17th press displays 1777778 which signals the end of 

the error buffer. Now press RUN. 

11. To terminate the Basic Test routine, set program option bit 3 off. 

12. Select the Punch And Read routine by setting program option bit 4 on. 

The routine prints a message then halts with MEMORY DATA 1020028 in the 

DISPLAY REGISTER. If the teleprinter in use is an HP 2752, press its tape 

punch mechanism ON button; otherwise go directly to step 13. 

NOTE: Be sure the tape punch mechanism has at least 10 feet of blank 
tape in its supply. 

13. Press RUN. The routine punches a tape; during punching it prints some 

characters. Those characters may be checked later against the characters 

that are printed when this tape is read back by the routine. (See step 17.) 

14. When the routine halts with MEMORY DATA 1020038 in the DISPLAY REGISTER, 

remove the tape from the tape punch mechanism and place it in the tape 

reader mechanism. 

15. If the teleprinter in use is an HP 2752, press its tape punch mechanism 

OFF button; otherwise go directly to step 16. 

16. Ready the tape reader mechanism then press the computer RUN button. 
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17. As the routine reads the tape, it prints reports of errors found and/or 

the same characters printed during the punch phase. Then it prints its 

end message; during that message set program option bit 4 off to termi­

nate the routine. 

18. Select the Print And Keyboard routine by setting program option bit 5 on. 

The routine prints a message then prints two sets of the 64 characters 

it allows the user to type. Then it prints the request "USE KEYBOARD 

SLOWLY (5 CHS. /SEC.) II 

19. Type any of the characters printed by the routine in any combination, but 

do not type as fast as normal. The routine receives each character then 

prints the character. Continue this step as long as desired, and check 

that each character printed is the one typed. 

20. To terminate the Print And Keyboard routine, set program option bit 5 off. 

21. To terminate the program, clear the switch register then set bit 0 on. 

The program halts at the starting address with MEMORY DATA 1020008 in 

the DISPLAY REGISTER. Now the program may be used again for another 

teleprinter; return to step 5. 

Table TTY-1 

Program Options--Switch Register Settings 

15 114 113 I 12 I 11 I 10 4 3 2 1 0 

Bit Function 

0 Set on to terminate the program and halt at the starting 
address. 

TTY-6 

1 Set on to halt at the beginning of the error buffer with­
out attempting to print the error report(s). This halt 
occurs whether or not errors were found. 

2 Set on to suppress program information messages. 

3 Set on to use the Basic Test routine. 

4 Set on to use the Punch and Read routine. 

5 Set on to use the Print And Keyboard routine. 

6-15 Spares. 



Table TTY-2 

Error Messages and Error Buffer Contents 

Error Buff er 
Message* Content(octal) Test Failure Indicated 

E01 1 SFC xx true after CLC 0,C 

E,02 2 SFS xx false after CLC ,0' c 

E,03 3 SFC xx false after CLF xx 

E,04 4 SFS xx true after CLF xx 

E,05 5 SFC xx false after CLF xx and STC xx 

E,06 6 SFS xx true after CLF xx and STC xx 

E,07 7 No interrupt after STC xx, STF xx, STF 

El,0 10 SFC xx true after interrupt 

Ell ll SFS xx false after interrupt 

El2 12 Data clock on TTY card too fast 

El3 13 Data clock on TTY card too slow 

El4 14 Data buff er error 

EIS 15 Clock Enable flip-flop set 

El6 16 Clock Enable flip-flop not set 

El7 17 Illegal interrupt from TTY 

PROGRAM ADDRESS aaaaaa Follows error El7 report, aaaaaa 
= aaaaaa program address where the illegal 

interrupt occurred. 

NOTE: xx select code of the teleprinter card being tested. 

*Printed only if program option bit 1 is off or the attempt to print messages 
succeeds. 

TTY-7 
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HP 2100A TIME BASE GENERATOR TEST 

This diagnostic program confirms proper operation of the HP 12539 Time Base 

Generator (TBG) interface cards. 

HARDWARE CONFIGURATION 

The diagnostic program requires a 2100A computer with at least 2K of core (or 4K 

if a teleprinter is included), a HP 12539 Time Base Generator interface card, 

and optionally a teleprinter. 

FUNCTIONAL AND OPERATIONAL CHARACTERISTICS 

This program is controlled by program options set into an internal switch regis­

ter at configuration time, or by overriding that internal switch register during 

a run of the program. During any program run, the computer's S button is lit 

to indicate that the DISPLAY REGISTER is functioning as a switch register. 

If the DISPLAY REGISTER bit 0 is on, the internal switch register is over­

ridden and the other bits are interpreted for program options, as listed in 

Table GEN-1. 

This diagnostic performs the following tests: 

Tests 1 through 4 

Check the ability to clear, set, and test the interrupt system: 

Test 1 checks the CLF fJ, SFC fJ combination. 

Test 2 checks the CLF 0, SFS 0 combination. 

Test 3 checks the STF 0, SFC 0 combination. 

Test 4 checks the STF 0, SFS 0 combination. 
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Test 5 

Test 6 

Test 12 

Test 13 

Test 14 

Test 15 

Test 16 

GEN-2 

Checks the absence of an interrupt when the TBG flag flip-flop is set, 

the TBG control flip-flop set, and the interrupt system is off. A 

failure here results in an irrecoverable halt 1020058. 

through 11 

Check the ability to clear, set, and test the TBG flag: 

Test 6 checks the CLF TBG, SFC TBG combination. 

Test 7 checks the CLF TBG, SFS TBG combination. 

Test 10 checks the STF TBG, SFC TBG combination. 

Test 11 checks the STF TBG, SFS TBG combination. 

The select code screen test sets the flag of every select code (10 

through 77) except the TBG select code and checks that the TBG flag 

is not set in the process. 

Checks the ability of the TBG to interrupt by setting the flag and 

control flip-flops and turning on the interrupt system. The 

interrupt in Test 13 should not occur before a string of instructions 

affecting priority are executed. 

Checks that the interrupt occurred where expected. 

Checks that the contents of the Central Interrupt Register is the TBG 

select code. 

Checks that another interrupt does not occur when the interrupt system 

is turned back on. A failure here results in an irrecoverable halt 

1020168. 



Test 17 

Test 20 

Test 21 

Test 25 

Test 30 

Test 31 

Test 32 

Test 33 

Checks that the TBG flag is still set following the interrupt. 

Checks that, with the TBG control and flag flip-flops set and the inter­

rupt system on, there is no interrupt following a CLC TBG instruction. 

A CLC TBG instruction should reset the TBG control flip-flop. 

Indirectly checks that a CLC ~ instruction resets the TBG control flip­

flop. 

Checks that EXTERNAL PRESET switch on the 2100A sets the TBG flag 

(POPIO signal line). 

NOTE: Test 25 requires a response from the operator and has an initial­
izing halt. It is bypassed if switch 2 is set. 

Checks that a STC TBG instruction resets the error flip-flop. 

This is the 1 ms relative timing test. 

Checks that the error flip-flop is still reset following the interrupt 

in Test 31. 

Checks that the TBG flag flip-flop is still set following the interrupt 

in Test 31. 



Test 34 

TEST 35 

Test 36 

Test 37 

Checks that, with the TBG control and flag flip-flops left unchang-

ed from Test 31, another interrupt does not occur when the inter-

rupt system is turned back on. The set flag flip-flop should inhibit 

the resetting of the flag buffer flip-flop. This test waits a minimum 

of 1.2 ms for the unexpected interrupt. 

Checks that the error flip-flop is not set. 

NOTE: With the TBG control and flag flip-flops left on from Test 31, 
at least 1.2 ms have elapsed since the interrupt in Test 31. 

Checks that a STC TBG instruction now resets a set error flip-flop. 

Indirectly checks that the OTB TBG instruction resets the TBG control 

flip-flop. This should prevent an interrupt if the TBG flag, TBG 

control flip-flop, and the interrupt system were on. 

Test 40 

This is the 0.1 ms relative timing test and is bypassed if switch 4 is 

set. 

Test 42 

This is ilie 10 ms relative timing test. 

Test 43 

This is the 100 ms relative timing test. 

Test 44 

This is the 1 sec relative timing test. 
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Test 45 

This is the 10 sec relative timing test and is run only if switch 8 

is set and switch 4 is reset. 

Test 46 

This is the 100 sec relative timing test and is run only if switch 7 

is set and switch 4 is reset. 

Test 47 

This is the 1000 sec relative timing test and is run only if switch 

6 is set and switch 4 is reset. 

Relative Timing Tests 

The relative timing tests check that an interrupt occurs in the 2100A within 

1% of the time obtained by counting while waiting for the interrupt. An inter­

rupt is assumed not to occur if it does take place within an interval 20% greater 

than the expected interval. If an interrupt does occur, but the actual count is 

not within 1% of the expected count, the error indications give the actual and 

expected count. The expected counts, tolerances, and count representations are: 

TEST 

31 
40 
42 
43 
44 
45 
46 
47 

INTERVAL 

1 ms 
0.1 ms 

10 ms 
100 ms 

1 sec 
10 sec 

100 sec 
1000 sec 

EXPECTED 
COUNT 

255 
25 

2551 
25510 
1000 

10000 
10000 
10000 

1% TOLERANCE EACH COUNT 
IN COUNTS REPRESENTS 

S* 3.92 us 
l* 3.92 us 

25 3.92 us 
255 3.92 us 

10 1 ms 
100 1 ms 
100 10 ms 
100 100 ms 

*NOTE: The first pulse which the decade dividers sees could come 
anytime from 0 to 0.01 ms after the control flip-flop sets. 
This represents an error of 10% on the 0.1 ms interval and 
1% on the 1 ms interval. Thus, the test tolerance for Test 
31 is 2% or 5 counts and Test 40 is timed between 2 interrupts. 
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LIMITATIONS 

The program does not check the SRQ signal to the DMA or the priority lines 

PRH and PRL. PRH and PRL may be tested with the 2100A Interrupt Test, 

HP 24215. 

MESSAGE ANALYSIS 

Error and program messages are indicated by printed messages on the teleprinter 

and/or by coded computer halts. (See Table GEN-2.) All teleprinter message 

data is in octal except for the end-of-pass count and the actual and expected 

counts in the error messages for the relative timing tests. 

Program messages occur only if switches 1 and 10 are reset and include an intro­

ductory message, a message to the operator before test 25, and an end of pass 

message. 

Error messages are printed only if switch 1 and 11 are reset. 

OPERATING INSTRUCTIONS 

NOTE: The program can be run with the optional jumper on the interface 
card in the W2 position. This reduces the time required to check 
the four upper decade dividers. If jumper W2 on the interface 
card is used, set switch 4 to indicate to the program that the 
jumper is in that position. At the completion of testing, the 
W2 jumper must be removed if the card is to function properly. 

To Configure the Diagnostic 

a. Optionally load the SIO Teleprinter driver with the Basic Binary Loader 

and configure the driver. 

b. Load the 2100A Time Base Generator Test Tape with the Basic Binary Loader. 
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c. Set Starting Address 28 or 1118. 

d. Press RUN. The computer halts and 1070008 is displayed in MEMORY DATA. 

e. Set the switch register to the Time Base Generator Select Code. 

f. Press RUN. 

1. If the computer halts with 1070008 displayed in MEMORY DATA, the 

select code was not in the range 108-778. Go to step e. 

2. If the computer halts with 1070018 displayed in MEMORY DATA, enter 

the contents of the internal switch register into the external 

switch register and press RUN. 

3. When the computer halts with 1070778 displayed, configuration is complete. 

To start the program, press RUN and go to step c of the procedure, To Load 

And Execute The Diagnostic. 

NOTE: The program can be configured from location 111 8 at any 
time. It can be configured from location 28 only after 
loading and before the diagnostic has been run since 
running destroys the link in location 28 • 

To Make A Tape Of The Configured Diagnostic 

a. If a High Speed Tape Punch is available, load the SIO Tape Punch driver 

with the Basic Binary Loader and configure the driver. 

b. If a High Speed Tape Punch is not available, turn on the teleprinter 

tape punch. 

c. Load the SIO System Dump. 

d. Set Starting Address 28. 

e. Set switch register bit 15. 

f. Press RUN. 

g. A configured 2100A Time Base Generator Test tape is punched. The computer 

halts with 1020778 displayed in MEMORY DATA. To make additional copies of 

the configured 2100A Time Base Generator Test Tape, press RUN. 
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To Load And Execute The Diagnostic 

a. Load the configured 2100A Time Base Generator Test Tape with the Basic 

Binary Loader. 

b. Set Starting Address 1008. 

c. If program options other than those set into the internal switch 

register during the procedure To Configure The Diagnostic are to be used, 

perform these steps: 

1. Press S. 

2. Set the program option bits of the DISPLAY REGISTER according to 

Table GEN-1. 

d. Press RUN. 

NOTE: To access and loop on a specific test, set switch register bit 
15. The computer halts and 1020768 is displayed in MEMORY DATA 
at the end of each test, with the test number contained in the 
A-register. Once the desir'ed test is reached, reset switch 
register bit 15 and set bit 13. The program now loops on this 
test until bit 13 is reset. If necessary, set switch register 
bits 14 and 11 to suppress all error indications until the de­
sired test is reached. 
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SWITCH 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Table GEN-1 

Program Options--Switch Register Settings 

MEANING IF SET 

HALT 1020768 AT END OF TEST (test number 
contained in A-register after halt.) 

SUPPRESS ERROR HALTS 

REPEAT LAST TEST 

NOTE: Tests 13, 14, 15, 16 and 17 all loop 
back to Test 13 if switch 13 is set. 
Tests 31, 32, 33, 34, and 35 all loop 
back to Test 31 if switch 13 is set. 

HALT 1020778 AT END OF PASS (pass count 
contained in the A- and B-registers after halt.) 

SUPPRESS ERROR MESSAGES 

SUPPRESS NON-ERROR MESSAGES 

INCLUDE 10 SECOND RELATIVE TIMING TEST 

INCLUDE 100 SECOND RELATIVE TIMING TEST 

INCLUDE 1000 SECOND RELATIVE TIMING TEST 

INDICATES OPTIONAL JUMPER IS IN W2 POSITION 

SKIP TEST 25 (requires operator responsel 

INDICATES THAT NO TELETYPE IS AVAILABLE 

OVERRIDE THE INTERNAL SWITCH REGISTER 
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Table GEN 2 

Diagnostic Messages 

NOTE: If a program halt occurs (see Table GEN-1 bit 14), and data is associated, 
the data is contained in the A- and/or B-registers. If a message is 
printed (see Table GEN-1 bits 10 and 11), any data associated is included 
in the message. 

MEMORY DATA 

102000 

102001 

102002 

102003 

102004 

102005 

102006 

102007 

102010 

102011 

102012 

GEN-·10 

Message 

2l~~A TBG DIAGNOSTIC 

PRESS EXT. PRESET, 

PRESS RUN 

E-1 CLF ~ - SFC ~ 

E-2 CLF ~ - SFS ~ 

E-3 STF ~ - SFC 0 

E-4 STF 0 - SFS ~ 

E-5 INTP. ! IEN? 

E-6 CLF x - SFC x 

E-7 CLF x - SFS x 

E-1~ STF x - SFC x 

E-11 STF x - SFS x 

E-12 FLG x set by STF y 

Comment 

Header message. 

Initializing halt for Test 25. 

To skip Test 25 for subsequent 

passes, set switch register 

bit 2. (See Table GEN-1.) 

Cannot clear, set, or test 

interrupt system. 

(Same as 102001) 

(Same as 102001) 

(Same as 102001) 

Irrecoverable halt - program 

interrupted with TBG flag and 

control flip-flops set but with 

interrupt system off. Check IEN 

signal line. 

Cannot clear, set, or test 

TBG flag. x = TBG select code. 

(Same as 102006) 

(Same as 102006) 

(Same as 102006) 

Select code screening test: 

x = TBG select code. y (in A­

register at halt) = select code 

causing the TBG flag to set. 



MEMORY DATA 

102013 

102014 

102015 

102016 

102017 

102020 

102021 

102025 

Table GEN-2 (cont.) 

Message 

E-13 NO INTP. 

E-14 INTP. ADDR. = x 

SHOULD BE y 

E-15 CENT. INTP. REG. 

= x 

E-16 INTP.! IAK? 

E-17 FLAG NOT SET 

E-2~ INTP'D FOLLOWING 

CLC x 

E-21 INTP'D FOLLOWING 

CLC 0 

E-25 FLAG SET! POPIO? 

Comment 

Did not interrupt with TBG flag 

set, TBG control flip-flop set, 

and interrupt system on. 

Interrupted at wrong time: 

x (in A-Register at halt) = 
actual return address left in 

interrupt subroutine; y (in B­

Register at halt) = expected 

return address. Possibly a 

priority-affecting instruc­

tion did not hold off the 

interrupt. 

x (in A-Register at halt) = 
contents of central interrupt 

register. 

Irrecoverable halt - interrupted 

after interrupt system was turned 

back on. Check IAK signal line. 

TBG flag reset following interrupt. 

CLC x instruction did not re­

set control flip-flop. x = TBG 

select code. 

CLC 0 instruction did not re-

set TBG control flip-flop. Check 

CRS signal line. 

EXTERNAL PRESET did not set TBG 

flag. Check POPIO signal line. 
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MEMORY DATA 

102030 

102031 

102032 

102033 

102034 

GEN-12 

Table GEN-2 (cont.) 

Message 

E-3~ STATUS NOT 0, IS x 

E-31 { :: } 1 MS TEST 

{ NO INTP} 
x/y 

E-32 STATUS AFTER !ST 
INTP. NOT ¢ IS x 

E-33 FLAG NOT SET 

E-34 2ND 1 MS INTP. 

Comment 

STC TBG instruction did not reset 

error flip-flop or input lines 

other than bit 4 not O. x (in A­

Register at halt) = actual status 

(input line contents);~ (in B­

Register at halt) = expected 

status. 

1 ms relative timing test error 

(Test 31). x (in A-Register at 

halt) = actual count; y (in B­

Register at halt) = expected 

count. (One or the other of the 

items in brackets { }, but not 
both, are printed.) At the halt, 

if the E-Register = O, there was 

no interrupt; if the E-Register 

1, there was an interrupt. 
= 

Error flip-flop should not be set 

immediately after the interrupt in 

Test 31. x (in A-Register at halt) = 

actual status (input line contents); 

~ (in B-Register at halt) = expected 

status. 

TBG flag not set following inter­

rupt in Test 31. 

Another interrupt occurred follow­

ing the interrupt in Test 31. 

Possibly, the TBG flag buffer flip­

flop was not inhibited. 



MEMORY DATA 

102035 

102036 

102037 

102040 

102042 

102043 

102044 

102045 

102046 

102047 

Table GEN-2 {cont.) 

Message Comment 

E-35 STATUS NOT 2~, IS x Error flip-flop (bit 4) not set 

and/or other input lines not 0. 

x (in A-Register at halt) = 

actual status (input line con­

tents); 2~ 8 (in B-Register at 

halt) = expected status. 

E-36 STATUS NOT ~. IS x A set error flip-flop not reset 

by a STC TBG instruction and/or 

other input lines not 0. x (in 

A-Register at halt) = actual 

status (input line contents); ex­

pected status in B-Register at 

halt. 

E-37 INTP. FOLLOWING OTB x OTB TBG instruction did not reset 

TBG control flip-flop. 

x = TBG select code. 

E-4~ Wl ~.l MS TEST{NO INTP.} Halts 102040 through 102047 and 
x/y 

messages E-4~ through E-47 are 

E-42{Wl}l~ MS TEST {NO INTP.} Relative Timing Test errors: 
W2 x/y x (in A-Register at halt) = 

E-43{~;}1~~ MS TEST{NOxINTP.} actual count; y (in B-Register 
/y at halt) = expected count. At 

E-44{Wl}l SEC TEST {NO INTP.} the halt, if E-Register = O, 
W2 x/y there was no interrupt; if E-

E-45 Wl l~ SEC TEST{NO INTP.}Register = 1, there was an 
x/y interrupt. (One or the other 

E-46 Wl l~~ SEC TEST{NO INTP.} of the items in brackets { }, 
x/y but not both, are printed.) 

E-47 Wl l~~~ SEC TEST{NO INTP} 
x/y 
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MEMORY DATA 

102076 

102077 

l060xx 

107000 

107001 

107077 

GEN-14 

Table GEN-2 (cont.) 

Message Comment 

End of test halt. A-Register con­

tains the test number. 

End of pass halt. The pass count 

is contained in the A- and B­

Regis ter with the B-Register con­

taining the most significant bits. 

Unexpected trap cell halt. 

xx = select code. 

Start of configuration halt. 

Enter select code of TBG 

NOTE: Also occurs if entered 
select code is not in 
range 108-778• 

Configuration halt. Enter 

contents of internal switch 

register. 

End of configuration halt. 

To start the program press RUN. 



HP 2100 GENERAL PURPOSE REGISTER TEST 

HP Product No. 24196 

This diagnostic program is used to test the inter­
face board(s) in any of the following interface 
kits: 

HP 12554 
HP 12554-01 
HP 12566 
HP 12566-01 

16 Bit Duplex Register 
16 Bit Duplex Register 
Microcircuit Interface 
Microcircuit Interface 
party-line) 

(Positive Logic) 
(Negative Logic) 
(Ground-true output) 
(Ground-true output, 

HP 12566-02 Microcircuit Interface (Positive-true) 
HP 12597 8-Bit Duplex Register (Positive Logic) 
HP 12597-01 8-Bit Duplex Register (Negative Logic) 
HP 12597-02 Punched Tape Reader Interface 
HP 12597-03 Tape Punch Interface 
HP 12602 Optical Mark Reader Interface 
HP 12875 Processor Interconnect Kit 
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HP 2100 GENERAL PURPOSE REGISTER TEST 

The HP 2100 General Purpose Register Test checks operation of several types of 

interface boards as listed on the title page of this text. 

HARDWARE CONFIGURATION 

This program is run on an HP 2100 computer with 4K or more memory. A tele­

printer should be used to report errors and messages to the user. 

Each interface board tested by this program has circuit jumpers installed in 

positions described in the Operating and Service Manual for that particular 

board. The normal installation of the jumpers may have to be changed tempor­

arily while this diagnostic program is run, then returned to normal after the 

program is complete. Refer to Appendix A of this text for the jumper positions 

allowed for the board to be tested. 

FUNCTIONAL AND OPERATIONAL CHARACTERISTICS 

The teleprinter SIO driver, if used, is loaded and configured first. Then the 

diagnostic program is loaded and configured in three phases: 

1. Hardware configuration is specified by setting the switch register as 

listed in Table GR-1, then pressing RUN. 

2. Data bits are selected for testing by setting switch register bits corres­

ponding to those bits on, then pressing RUN. 

3. Program options for a normal run of the program are selected by setting 

the switch register as listed in Table GR-2, then pressing RUN. These 

settings become an internal switch register. If any program option set 

in the internal switch register is to be changed during a run of the pro­

gram, the internal switch register may be overridden by setting front 

panel switch register bit 0 on, then setting other bits as listed in 

Table GR-2. 
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After the diagnostic program is configured, a permanent copy of t~e program 

(and the teleprinter SIO driver, if included) can be made to eliminate the 

configuration steps for subsequent uses of the program. To do so, load and 

run the SIO System Dump program before the diagnostic program. 

If the diagnostic program detects an error, it prints an error message on the 

teleprinter and/or halts with a MEMORY DATA value displayed. (Exceptions to 

this are trap cell halts 1060xx, in locations 28-778 and halts 1020178 and 

1020208 , none of which print a message. See Table GR-3. The cause of any 

special halt should be determined by the user before the diagnostic program is 

run or restarted.) If a teleprinter is not available, the MEMORY DATA display 

is checked against Table GR-3 to determine the error or message. If data assoc­

iated with the halt is to be read, that data is displayed from the A- and/or B­

RegisteF. All program halt displays and their meanings are summarized in 

Table GR-3. 

PROGRAM ORGANIZATION 

This program consists of the following routines: 

INITIALIZE 

BI/O 

GR.,-2 

This routine sets trap cell halts into all locations within 

the range 28 through 778 not used by this diagnostic program, 

and prints the start-of-diagnostic message on the teleprinter 

(if available). If an unexpected interrupt to a trap cell 

location occurs, the computer halts with 1060xx displayed 

(xx= the trap cell location). The user should determine 

the cause of the trap cell halt before the program is run or 

restarted. 

The basic I/O routine checks all flag instructions and the 

ability to enable and disable interrupts. BI/O also tests 

the ability to interrupt by forcing an interrupt, checking 

the return address for correct location, and checking the 

interrupt acknowledge. Next, BI/O checks the control reset 



BI/O 
(cont.) 

instructions. Finally, BI/O performs the PRESET test, if 

that program option is selected. Before the PRESET test 

starts, the program halts with 1020078 displayed to allow 

the user to press INTERNAL and EXTERNAL PRESET, then press 

RUN. The PRESET test checks for flag set, interrupts dis­

abled, control bit cleared, and output buffer register 

cleared. 

DB 

END 

The data buffer test checks the input and output buffers by 

comparing inputs and outputs for all possible combinations 

of the data bits specified in the second phase of program 

configuration. Those bits not specified for testing are 

masked off and are not included in this test. 

NOTE: If an error occurs during this test, either one 
of two methods may be used to trouble-shoot the 
error. See "Error Analysis." 

This routine prints the end-of-diagnostic message on the 

teleprinter (if available) and restarts the program if it 

is to run again. (See Table GR-2 bit 12.) 

NOTE: This END routine has provisions for return to a 
suitable executive program if present. 

Limitations 

This diagnostic program has several limitations that apply to any of the inter­

face boards: 

It does not check the gating functions of jumpers W9 through Wl2 in the 

HP 12554-60023 and HP 12554-60024 boards or jumpers W6 through W8 in the 

HP 12566-6001 and HP 12566-6002 boards. 

It does not check the Device Command flip-flop reset signal carried, 

when CLC or CRS signals occur, by jumper Wl3 in the HP 12554-60023 and 

HP 12554-60024 boards or jumper W9 in the HP 12566-6001 and HP 12566-

6002 boards. 
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The OMA portion of an interface board is not tested. 

Four possible priority string errors can exist in an interface board. 

Each is tested for a board as follows: 

1. Does the board receive priority? Tested by running this 

diagnostic program. 

2. Can the board be denied priority? To make this test, the user 

must extract an unused higher-priority board then run this pro-

gram and expect a halt with 1020058 displayed. (See Table GR-3.) 

3. Does the board deliver priority? This can be tested only by 

running a diagnostic program for a lower priority board to some 

other device. 

4. Can the board deny priority? Not tested by this program. 

OPERATING INSTRUCTIONS 

a. Install a test connector on the interface board to be tested. (See Appendix 

A.) The test connector should be a 24-pin connector that mates with board's 

48-pin edge, to short all output pins to.the adjacent input pins. If the 

board is for an HP 12566, HP 12566-01, HP 12566-02, or HP 12875 kit, the 

test connector must also have pin 22 connected to pin 23. 

b. Install the board in an input/output slot; every slot of higher-priority 

must contain either an interface board or a priority jumper board. The 

teleprinter (if used) and any other input/output devices must be properly 

installed and their driver programs loaded and configured before this 

General Purpose Register Test is loaded and run. 

c. If a configured copy of the diagnostic program is available, skip directly 

to step h. 

d. Use the Basic Binary Loader to load the SIO teleprinter driver, then con­

figure that driver. 

e. Use the Basic Binary Loader again, to load the HP 2100 General Purpose 

Register Test (unconfigured). 
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f. Set the starting address 28, then configure the program in three phases: 

1. To specify the hardware configuration, set the switch register as 

listed in Table GR-1, then press RUN. If the settings are correct, 

the program halts with 1020758 displayed. 

2. To specify the bits to be tested (for example, all 16 bits for a 

16-Bit duplex register), set the corresponding bits in the switch 

register on, then press RUN. The program halts with 1020768 dis­

played. 

3. To select program options in the internal switch register, set the 

switch register as listed in Table GR-2, then press RUN. The program 

halts with 1070778 displayed. 

g. If a permanent copy of the configured program (and the SIO teleprinter 

driver) is wanted, use the SIO System Dump program to punch a configured 

HP 2100 General Purpose Register Test tape. If not, skip directly to 

step i. 

h. Use the Basic Binary Loader to load the configured HP 2100 General 

Purpose Register Test tape. 

i. Set the starting address 1008. 

j. If program options other than those set in the internal switch register 

(step f, phase 3) are to be used, set switch register bit 0 on, then set 

other switch register bits for the desired program options, as listed in 

Table GR-2. 

k. Press INTERNAL and EXTERNAL PRESET and press RUN. The program begins 

execution according to the program options selected. 

1. If the PRESET test within the BI/O routine is to be performed, the pro­

gram prints a message and/or halts with 1020078 displayed. Press 

INTERNAL and EXTERNAL PRESET, then press RUN. 

m. After all tests have been run, the program prints a message on the tele­

printer (if available) to report that it has finished. Then, if program 

option bit 12 is set on (see Table GR-2), the program halts with 1020778 
displayed. 
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ERROR ANALYSIS 

All program messages printed on the teleprinter are prefixed by an alphanumeric 

code. An H prefix indicates an operating instruction, and an E prefix indicates 

an error message. 

All program halts display a MEMORY DATA value. Refer to Table GR-3 to analyze 

the halt conditions, then press RUN to resume the program. 

If a trap cell halt occurs in the teleprinter channel, change the program options 

to suppress all teleprinter messages (see Table GR-2, bits 0 and 11), then re­

start the program at the starting address 1008 . 

If an error halt occurs during the Data Buffer test (DB), choose either of two 

methods to trouble-shoot the error: 

GR-6 

a. Repeat the last test pattern continuously by changing the 

program option. (See Table GR-2, bits 0 and 13.) 

b. Use a trouble-shooting routine included in the diagnostic pro­

gram. Set the starting address 10008 , set any desired data bit 

pattern into the switch register, then press RUN. The trouble­

shooting routine then continuously repeats that data bit,pattern 

output and input for signal tracing on an oscilloscope. 



Table GR-1 
Hardware Configuration--Switch Register Settings 

I is I 14 113112 I 11 10 I 9 I 8 I 7 I 6 5 4 I 3 I 2 1 I 0 I 
Bit Function 

0-5 Set to the select code of the interface board to be tested. 

6 Spare. 

7 Set on if a teleprinter is not available. 

8-15 Spares. 

Table GR-2 
Program Options--Switch Register Settings 

15 14113112 I 11 j 10 I 91 8 I 7 I 6 I- 5 I 4 I 3 I 2 1 0 

Bit Function 

0 May be set on at any time after configuration to override the 
internal switch register for the current run of the program. 
This bit must be used to change any program option selected in 
the internal switch register. 

1-5 Spares. 

6 Set on to continuously repeat the last data bit pattern output in 
the Data Buffer test (DB). 

7 

8 

9 

10 

11 

12 

Spare. 

Set on 
during 

Set on 

Set on 

Set on 

Set on 

to omit the 
a run. 

to suppress 

to omit the 

to suppress 

to halt the 

Data Buffer Test (DB), or to exit from DB 

start and stop messages. 

PRESET test (within BI/O). 

all teleprinter messages. 

program at the end of a complete cycle. 

13 Set on to recycle the current test instead of advancing to the 
next test. 

14 Set on to suppress error halts. 

15 Set on to halt at the end of each separate test within the pro­
gram (with the appropriate message on the teleprinter). The 
user decides whether to set bit 13 to repeat the last test 
performed. 
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MEMORY 
DATA 

102001 

102002 

102003 

102004 

102005 

102006 

102007 

(no halt) 

102010 

102011 

102012 

102013 

GR-8 

Test 

BI/O 

BI/O 

BI/O 

BI/O 

BI/O 

BI/O 

BI/O 

INIT 

BI/O 

BI/O 

DB 

BI/O 

Table GR-3 

Diagnostic Messages 

Message 

El. CLF DID NOT CLEAR FLAG 
OR SFS CAUSED SKIP WITH 
FLAG CLEAR 

E2. CLF DID NOT CLEAR 
FLAG OR SFC CAUSED NO 
SKIP WITH FLAG CLEAR 

E3. STF DID NOT SET FLAG, 
OR SFC CAUSED SKIP WITH 
FLAG SET 

E4. STF DID NOT SET FLAG 
OR SFS CAUSED NO SKIP 
WITH FLAG SET 

ES. DID NOT INTERRUPT 

E6. THE RETURN ADDRESS 
rs NOT CORRECT 

H7. PRESS PRESET, THEN 
PRESS RUN 

H8. START GENERAL PUR­
POSE REGISTER DIAGNOSTIC 

El~. PRESET DID NOT SET 
THE FLAG 

Hl 1. END BI/O 

Hl2. END DATA BUFFER 
TEST 

El3. PRESET DID NOT SET 
FLAG AND DID NOT DIS­
ABLE INTERRUPTS 

Comments 

Test the ability to clear 
the flag and test the SFS 
instruction. 

Test the ability of the 
SFC instruction. 

Test the ability to set 
the flag and test the 
SFC instruction. 

Test the SFS instruction. 

Test the interrupt capa­
bility. 

The return address that 
resulted from the inter­
rupt is incorrect. 

Press INTERNAL and EXTERNAL 
PRESET. 

Message suppressed if 
bit 9 set. 

EXTERNAL PRESET failed. 

Select program options 
(see Table GR-2) and 
press RUN. 

Select program options 
(see Table GR-2) and 
press RUN. 

INTERNAL and EXTERNAL 
PRESET failed. 



MEMORY 
DATA 

102014 

102015 

102016 

102017 

102020 

102021 

102022 

102023 

102027 

102041 

102044 

Test 

BI/O 

BI/O 

BI/O 

BI/O 

BI/O 

BI/O 

BI/O 

DB 

BI/O 

DB 

BI/O 

Table GR-3. Diagnostic Messages (cont.) 

Message 

El4. INTERRUPT ACKNOWLEDGE 
DID NOT WORK. TEST ABORTED 

ElS. CLC 0 DID NOT CLEAR 
CONTROL 

El6. PRESET DID NOT CLEAR 
CONTROL 

(none) 

(none) 

E21. STF 0 DID NOT EN­
ABLE INTS OR SFC 0 
CAUSED BAD SKIP 

E22. STF 0 DID NOT EN­
ABLE INTS OR SFS 0 
DID NOT SKIP 

E23. OUTPUT = xxxxxx. 
INPUT = xxxxxx 

E27. PRESET DID NOT DIS­
ABLE INTERRUPTS 

E41. NO DEVICE COMMAND 
OR DEVICE FLAG DOES NOT 
SET FLAG 

E44. PRESET DID NOT RESET 
OUTPUT DATA BITS TO ZERO 

Comments 

Remaining tests of 
BI/O are skipped. 

CLC 0 instruction did 
not reset control 
flip-flop. 

EXTERNAL PRESET failed. 

CLF 0 did not disable 
interrupts or SFS ~ 
caused a bad skip. 

CLF ~ did not disable 
interrupts or SFC 0 
did not skip. 

STF ~ did not enable 
interrupts or SFC 0 
caused a bad skip. 

STF 0 did not enable 
interrupts or SFS ~ 
did not skip. 

Data received from in­
put buffer does not 
equal data sent to out­
put buffer. A-register 
contains output data, 
B-register contains in­
put data. 

INTERNAL PRESET failed. 

Test Device Command and 
ability of Device Flag 
to set flag. 

POPIO (B) should clear 
output data register 
when EXTERNAL PRESET 
is pressed. 
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MEMORY 
DATA 

102045 

102046 

102074 

102075 

102076 

102077 

l060xx 

107077 

GR-10 

Test 

BI/O 

BI/O 

CONF. 

CONF. 

CONF. 

END 

any 

CONF 

Table GR-3. Diagnostic Messages (cont.) 

Message 

E45. CLC ON CHANNEL 
DID NOT CLEAR CONTROL 

E46. INTERRUPTED AFTER 
CLF ~ 

(none) 

(none) 

(none) 

H77. DIAGNOSTIC HAS 
BEEN COMPLETED 

(none) 

(none) 

Comments 

Test ability of CLC on 
selected channel to 
clear the control flip­
flop. 

CLF ~ should prevent 
interrupts. Check IEN 
signal. 

Configuration error halt. 
Set correct bits in 
switch register (see Table 
GR-1) and press RUN. 

Set switch register to 
specify data bits to be 
tested. 

Set internal switch reg­
ister for desired program 
options (see Table GR-2). 

End of diagnostic. To 
repeat, set program 
options (see Table GR-2) 
and press RUN. 

Trap cell interrupt. 
M = memory address when 
interrupted, xx = the 
trap cell location. 

Configuration complete. 
Use SIO System Dump or 
set starting address 
100 • press INTERNAL 
and8EXTERNAL PRESET and 
press RUN. 



APPENDIX A 
DIAGNOSTIC PROGRAM REQUIRED JUMPER INSTALLATIONS 

Each of the interface boards that may be tested by the General Purpose Regis­

ter Diagnostic program must have, during a run of the program, an allowed 

combination of circuit jumper positions installed. The combinations allowed 

are listed below, according to the type of interface board to be tested: 

HP 12554 16-Bit Duplex Register (Positive Logic) 

Any one of six different combinations is allowed: 

Jumper 

Number 

W4 

W5 

W6 

W7 

Positions under Combination Number 

1 2 3 4 5 6 

B B A/B A A A/B 

B A A/B A B A/B 

A/B A c A/B A c 
A A A B B B 

NOTE: Jumpers not listed may be installed in any position 
described in the Operating and Service Manual fox 
this board. 

HP 12554-01 16-Bit Duplex Register (Negative Logic) 

Any one of six different combinations is allowed: 

Jumper 

Number 

NOTE: 

Positions under Combination Number 

1 2 3 4 5 6 

W4 A/B A A/B A/B B A/B 

W5 A A A/B B A A/B 

W6 B A c B A c 
W7 B B B A A A 

Jumpers not listed may be installed in any position 
described in the Operating and Service Manual fox 
this board. 

GR-11 



APPENDIX A (cont.) 

HP 12566 Microcircuit Interface (Ground-true output) 

(Same as HP 12566-02) 

HP 12566-01 Microcircuit Interface (Ground-true output, party-line) 

(Same as HP 12566-02) 

HP 12566-02 Microcircuit Interface (Positive-true) 

Any one of six different combinations is allowed: 

Jumper 

Number 

NOTE: 

1 2 3 4 5 6 

Wl B A A A B B 

W2 A B c c c c 
W3 A B B B A A 

W4 B B A B A B 

Jumpers not listed may be installed in any position 
described in the Operating and Service Manual for 
these boards. 

HP 12597 8-Bit Duplex Register (Positive Logic) 

Only one combination is allowed: 

Wl A W7 connected 

W2 A W8 removed 

W3 connected W9 removed 

W4 connected WlO removed 

W5 connected Wll removed 

W6 connected Wl2 removed 
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APPENDIX A (cont.) 

HP 12597-01 8-Bit Duplex Register (Negative Logic) 

Only one combination is allowed: 

Wl A W7 removed 

W2 A W8 removed 

W3 connected W9 removed 

W4 connected WlO connected 

W5 removed Wll connected 

W6 removed Wl2 connected 

HP 12597-02 Punched Tape Reader Interface 

(Same as HP 12597.) 

HP 12597-03 TaEe Punch Interface 

(Same as HP 12597.) 

HP 12602 0Etical Mark Reader Interface 

Only one combination is allowed: 

Wl connected W8 connected 

W2 connected W9 connected, then removed* 

W3 connected WlO connected 

W4 B Wll connected 

W5 B Wl2 connected 

W6 B Wl3 A 

W7 A Wl4 B 

HP 12875 Processor Interconnect Kit 

(Same as HP 12566-01.) 

*Jumper W9 in the HP 12602 board is connected only during a run of the 
diagnostic. When the board is returned to normal use, W9 must be removed. 
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HP 2100 OMA DIAGNOSTIC 
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HP 2100 OMA DIAGNOSTIC 

The test program for the Direct Memory Access option can be used in two modes. 

In the Long Test Mode, all functions of the OMA are tested, and any functions 

specific to the select code under test are tested. The Short Test Mode tests 

only the functions of the select code being tested. All select codes can be tested 

by installing the proper register card in the I/O slot for the select code to 

be tested and changing a diagnostic program option. 

HARDWARE CONFIGURATION 

This diagnostic test program runs on any HP 2100 computer with at least 4K of 

memory. To test the OMA thoroughly, a Micro-Circuit Register must be used. 

Although the test program can run with only a teleprinter, certain restrictions 

are imposed. (See Program Limitations.) A special edge connector is required 

for the Micro-Circuit Register. 

The Micro-Circuit Register, HP 12566, must have the following jumper configu­

ration: 

Wl-B W2-A 

W3-A W4-B 

W5 through WB - IN 

W9-A 

The special edge connector must be wired as follows: 

A-1 K-9 U-17 

B-2 L-10 V-18 

C-3 l\l-11 W-19 

D-4 N-12 X-20 

E-5 P-13 Y-21 

F-6 R-14 AA-22-23 

H-7 S-15 BB-24 

J-8 T-16 

Connector HP 1251-0332 can be used, with pin 22 shorted to pin 23. 

DMA-1 



FUNCTIONAL AND OPERATIONAL CHARACTERISTICS 

When a teleprinter is used, the SIO teleprinter driver is loaded and configured be­

fore the diagnostic program. Then the diagnostic program is loaded and configured. 

A permanent copy of the configured program (and the SIO teleprinter driver, if in­

cluded) eliminates repeating the configuration steps for subsequent uses of the 

diagnostic. To make a copy, load the SIO System Dump program and run it before 

running the diagnostic program. 

The Long Test Mode, selected by setting program option bit 7 off, should be done 

for at least one select code to check all OMA functions; using the Micro-Circuit 

Register the Long Test Mode requires over three minutes of run time. After opera­

tion of the DMA functions is confirmed, the remaining select codes can be checked 

by the Short Test Mode. In the Short Test Mode functions specific to the select 

code being tested are checked (SRQ lines to each OMA channel and select code lines 

generated by each DMA channel). 

If an error is detected during operation, the program prints a message on the 

teleprinter, then halts with a MEMORY DATA value in the DISPLAY REGISTER. (Ex­

ceptions to this are trap cell halts 1060xx8 located in low memory 28-778 and 

halts for which a printed message is not appropriate or necessary.) The cause of 

any of these halts should be determined by the user before the program is run or 

restarted. 

To repeat any test, set program option bit 13 on after an error halt then press RUN. 

To reconfigure after running the program, use the re-start address 1118 instead 

of the starting address 28 . 

PROGRAM LIMITATIONS 

When the Micro-Circuit Register is not available, the teleprinter interface 

board can be used; however, 8-bit data transfers are made rather than 16-bit 

transfers, checking only the eight low-order bits. If the register board is 

used without the teleprinter, the diagnostic test program tests all sixteen 
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bits; but errors must be interpreted from MEMORY DATA and the contents of the A­

and B-Registers, according to Table DMA-3, after an error halt. 

The Short Test Mode, consiting of tests T.17 and T.20, tests only the functions 

of the select code being tested, so the Long Test Mode should be used on at least 

one select code. 

This diagnostic program does not check the maximum data rate specification of 

the OMA. 

Since each channel is tested individually, no testing of simultaneous operation 

is done. 

PROGRAM ORGANIZATION 

This diagnostic program performs the following routines. 

CONFIG 

!NIT 

T.l 

T.2 

T.3 

T.4. 

Inputs and stores hardware information supplied by the oper­

a tor through the switch register during configuration time. 

Also stores selected program options in an internal switch 

register. 

Sets trap cell halts in locations 28-778 and prints the 

start-of-diagnostic message on the teleprinter. 

Tests the OMA flag instructions. 

Tests the ability to enable and disable the interrupt system. 

Tests the OMA interrupt capability by forcing an interrupt, 

checking the return address for the correct location, and 

checking the interrupt acknowledge 

Tests the control reset instructions. 
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T.5 

T.6 

T.7 

T.10 

T.11 

T.12 

T.13 

T.14 

DMA-4 

If program option bit 9 is set off, tests the PRESET functions. 

Before the PRESET test starts, the program halts with 1020278 

in the DISPLAY REGISTER, to allow the user to press INTERNAL 

and EXTERNAL PRESET. 

Tests OMA interrupt priority. Checks priority of OMA channel 1 

(DMAl) over OMA channel 2 (DMA2) and over the I/O select code 

under test (which contains MCR or teleprinter interface card). 

Checks ability of OMA PH5 signal to inhibit I/O interrupts. 

Checks OMA 2 priority over I/O select code under test. 

Tests the ability to set and read the word count registers 

for all numbers up to the maximum word count (65,535). 

Tests the word count increment function (rollover) by setting 

the word count registers to minus one and forcing a data 

transfer which should cause the OMA to interrupt. 

Tests the direct memory address registers by making OMA out­

put transfers from every available location in memory. 

Tests the ability of the OMA to set an interface control 

flip-flop when bit 15 of the OMA program control word has 

bet set to a one. 

Tests the ability of the OMA to clear an interface control 

flip-flop when bit 13 of the OMA program control word has 

been set to a one. 

Tests the ability of OMA generated signal to clear interface 

flag after transfer. 



T.15 

T.16 

T.17 

T.21 

END 

Tests the DMA output capability with all possible 16-bit 

data patterns and their complements if MCR is used, or with 

all possible 8-bit patterns and their complements if TTY 

interface is used. 

Tests the DMA input capability with the same data patterns 

used in T.15 

NOTE: The Long Test Mode (program option bit 7 set off) 
performs all tests, the Short Test Mode (bit 7 
set on) performs only tests T.17 and T.21. 

Used in the Short Test Mode, this routine uses subroutines in 

T.15 to output one word th~ough each DMA channel. 

Tests the DMA for illegal response to incorrect select codes. 

If program option bit 12 is set on, END prints the end-of-diagnostic 

message on the teleprinter and halts, or if bit 12 is set off, 

END restarts the program. 

NOTE: This END routine has provisions for return of 
execution control to a suitable executive pro­
gram, if present. 

OPERATING INSTRUCTIONS 

NOTE: This procedure presumes the use of a Micro­
circuit Register. The register card must 
have jumpers wired as described under HARD­
WARE CONFIGURATION and must be connected 
through an edge connector, also described 
in that section. If the register card is 
not used, install the teleprinter inter­
face card in the slot to be tested; limit­
ations described will apply. 
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a. Install the register card in the I/O slot to be tested. If the Long Test 

Mode is to be used, make sure that all I/O slots of Higher priority have 

either an interface card or a priority jumper installed. 

b. If the test program is being run for the first time and a teleprinter is 

available, use the Basic Binary Loader (BBL) to load the teleprinter 

driver then configure the driver. Then use BBL again to load this diag­

nostic program. If a configured HP 2100 OMA Diagnostic tape is available, 

skip the following configuration procedure (steps c through f); load the 

configured tape using BBL, and start at step g. 

NOTE: A teleprinter driver is required for SIO System 
Dump. 

c. Set the starting address 28 then press INTERNAL and EXTERNAL PRESET. 

d. Set the switch register for program configuration as listed in Table 

DMA-1 then press RUN. The program halts with MEMORY DATA 1070768 in the 

DISPLAY REGISTER. 

e. Set the switch register for desired program options as listed in Table 

DMA-2 then press RUN. The program halts with MEMORY DATA 1070778 in 

the DISPLAY REGISTER. 

f, To punch a configured HP 2100 DMA Diagnostic tape, use SIO System Dump, 

then continue with the procedure. If a configured tape is not required, 

skip this step. 

g. Set the starting address 1008. 

h. If program options other than those set into the internal switch register 

by step e are to be used, set program option bit 0 on, then set the other 

program option bits as listed in Table DMA-2. 

i. Press INTERNAL and EXTERNAL PRESET then press RUN. The program executes 

according to the program options selected. If program option bit 6 is 

set on, the program halts with 1030138 in the DISPLAY REGISTER. Set 

bits 5-0 of the switch register to the select code to be tested then 

press RUN. 
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j. If the PRESET test (T.S) is to be performed, the program halts with 

102027 in the DISPLAY REGISTER. Press INTERNAL and EXTERNAL PRESET 
8 

then press RUN. 

k. Upon completion of all tests, the program prints a message and/or 

halts with 1020778 in the DISPLAY REGISTER. Turn computer POWER OFF, 

move the register card to the next select code to be tested, then 

turn POWER ON again. (If the teleprinter card has been moved, reload and 

reconfigure its SIO driver.) Begin test on new select code at step g. 

Repeat steps g through k until all select codes have been tested. 

ERROR ANALYSIS 

All halts display a MEMORY DATA value in the DISPLAY REGISTER. Refer to Table 

DMA-3 to analyze the halt conditions, then press RUN to continue the diagnostic 

program. 

If a trap cell halt occurs on the teleprinter select code, change the program 

option to suppress all teleprinter messages (see Table DMA-2), then restart 

at location 1008. 
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Table DMA-1 

.-------------Hardware Configuration--Switch Register Settings------------.. 

DMA-8 

Bits Function 

0-5 Set to the Register Card (or teleprinter select code 
interface). 

6 Set on if teleprinter is not available. 

7-15 Spares. 

Table DMA-2 

Program Options-- Switch Register Settings 

Bits Function 

0 Set on to override the internal switch register, to change 
a program option. This bit has no effect when set on in 
the internal switch register. 

1-5 Spares. 

6 Set on to halt at the beginning of the program, to allow 
entry of a new select code. 

7 Set on to use the Short Test Mode, otherwise the Long 
Test Mode is to be used. 

8 Set on if a teleprinter interface card is to be used to 
test the select code, otherwise the program assumes a 
Micro-Circuit Register card is to be used. 

9 Set on to omit the PRESET test (T. 5). 

10 Set on to suppress non-error messages. 

11 Set on to suppress all messages. 

12 Set on to halt the program after a complete cycle. 

13 Set on to loop on the current test instead of advancing 
to the next test. 

14 Set on to suppress error halts. 

15 Spare. 



MEMORY DATA 

(no halt) 

102001 

102002 

102003 

102004 

102005 

102006 

102007 

102010 

102011 

102012 

102013 

TABLE DMA-3 

Diagnostic Messages 

Test Message* 

INIT. H0. START OMA DIAGNOSTIC 

T.l El. CLF6 OR SFS6 ERR 

T.l E2. CLF6 OR SFC6 ERR 

T.l E3. STF6 OR SFC6 ERR 

T.l E4. STF6 OR SFS6 ERR 

T.l ES. CLF7 or SFS7 ERR 

T.l E6. CLF7 OR SFC7 ERR 

T.l E7. STF7 OR SFC7 ERR 

T.l El0. STF7 OR SFS7 ERR 

T. 2 (none) 

T. 2 (none) 

T.2 El3. STF0 OR SFC0 ERR 

*"H" Message is informational 
"E" Message indicates an error. 

Comments 

Initial Message. 

DMAl--Test the ability to 
clear the flag and test the 
SFS instruction. 

DMAl--Test the ability to 
clear the flag and test 
the SFC instruction. 

DMAl--Test the ability to 
set the flag and test the 
SFC instruction. 

DMAl--Test the ability to 
set the flag and test the 
SFS instruction. 

DMA2--Test the ability to 
clear the flag and test 
the SFS instruction. 

DMA2-- Test the ability to 
clear the flag and test 
the SFC instruction. 

DMA2--Test the ability to 
set the flag and test the 
SFC instruction. 

DMA2--Test the ability to 
set the flag and test the 
SFS instruction. 

CLF 0 did not disable in­
terrupts or SFS ~ caused 
a bad skip. 

CLF 0 did not disable in­
terrupts or SFC~ did not 
skip. 

STF 0 did not enable inter­
rupts or SFC 0 caused bad 
skip. 
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MEMORY DATA 

102014 

102015 

102016 

102017 

102020 

102021 

102022 

102023 

102024 

102025 

102026 

102027 

102031 

DMA-10 

TABLE OMA-3 (Cont.) 

Test Message 

T.2 El4. STF0 OR SFS0 ERR 

T.3 EIS. NO 01 INT 

T.13 El6. NO 02 INT 

T.3 El7. 01 RTN ADDR ERR 

T.3 E20. 02 RTN AOOR ERR 

T.3 E21. 01 IAK ERR 

T.3 E22. 02 IAK ERR 

T.4 E23. 01 CLC0 ERR 

T.4 E24. CLC6 ERR 

T.4 E25. 02 CLC0 ERR 

T.4 E26. CLC7 ERR 

T.5 (None) 

T.5 (None) 

Comments 

STF 0 did not enable in­
terrupts or SFS 0 did not 
skip. 

Test the interrupt capa­
bility of OMAl. 

Test the interrupt capa­
bility of OMA2. 

OMAl--The return address 
that resulted from the in­
terrupt is incorrect. 

OMA2--The return address 
that resulted from the 
interrupt is incorrect. 

OMAl--Interrupt acknowledge 
failed. 

OMA2--Interrupt acknowledge 
failed. 

OMAl--CLC 0 instruction 
failed to reset the control 
flip-flop. 

OMAl--Test ability of CLC 6 
instruction to clear the 
control flip-flop. 

OMA2--CLC 0 instruction 
failed to reset the control 
flip-flop. 

OMA2--Test ability of CLC 7 
instruction to clear the con­
trol flip-flop. 

Press INTERNAL and EXTERNAL 
PRESET switches, then press 
RUN. 

EXTERNAL PRESET failed to set 
OMAl flag. 



TABLE DMA-3 (Cont.) 

MEMORY DATA Test Message Comments 

102032 T.5 (None) EXTERNAL. PRESET failed to 
set DMA2 flag. 

102035 T.6 E35. Dl-D2 PRIORITY ERR DMAl failed to take prior-
ity over DMA2. 

102036 T.6 E36. D2-IO PRIORITY ERR DMA2 failed to take prior-
ity over 1/0 select 
code being tested. 

102037 T.6 E37. Dl-10 PRIORITY ERR DMAl failed to take prior-
ity over 1/0 select code 
being tested. 

102040 T.7 E4~. WCl IS xxxxxx, Word count readback from 
SHOULD BE xxxxxx DMAl is different from 

output word. A-Register 
(press A) contains output 
word, B-Register (press B) 
contains input word. 

102041 T.7 E41. WC2 IS xxxxxx, Word count readback from 
SHOULD BE xxxxxx DMA2 is different from 

output word. A-Register 
(press A) contains output 
word, B-Register (press B) 
contains input word. 

102042 T.10 E42. NO Dl INT With interrupt system 
enabled, DMAl failed to 
interrupt after word trans-
fer. 

103043 T .10 E43. NO D2 INT With interrupt system 
enabled, DMA2 failed to in-
terrupt after word transfer. 

102044 T.10 E44. WCl IS xxxxxx, DMAl word count register 
SHOULD BE ZERO was not zero when interrupt 

occurred. B-Register (press B) 
contains word count. 

102045 T .10 E45. Dl INT LOC IS DMAl interrupted from wrong 
location after transfer. A-
Register (press A) contains 
correct location, B-Register 
(press B) contains incorrect 
location. 

DMA-11 



MEMORY DATA 

102046 

102047 

102050 

102051 

102052 

102053 

102054 

102055 

DMA-12 

Test 

T .10 

T.10 

TABLE DMA-3 (Cont.) 

Message 

E46. WC2 IS xxxxxx, 
SHOULD BE ZERO 

E47. 02 INT LOC IS 
xxxxxx, SHOULD BE 
xxxxxx 

T.11, ES~. 01 FLG CLR 
T.15-T.17 

T .11 

T. ll 

ES!. 01 OUT=xxxxxx, IN= 
xxxxxx, AODR=xxxxxx 

(None) 

T.11 E53. 02 FLG CLR 
T.15-T.17 

T. ll 

T .11 

E54. D2 OUT=xxxxxx, IN= 
xxxxxx, ADOR=xxxxxx 

(None) 

Comments 

OMA2 word count register 
was not zero when interrupt 
occurred. B-Register (press B) 
contains word count. 

OMA2 interrupted from wrong 
location after transfer. 
A-Register (press A) contains 
correct location, B-Register 
(press B) contains incorrect 
location. 

DMAl flag was not set after 
output transfer. A-Register 
(press A) contains program 
return address. 

OMA! made a bad output trans­
fer, or is not transferring 
data from every memory loca­
tion. A-Register (press A) 
contains expected output, 
B-Register (press B) contains 
read-in from MCR. Then, if 
a TTY is not used, press RUN. 

Non-TTY halt for ESl out-
put address. A-Register (press 
A) contains address. 

DMA2 flag was not set after 
output transfer. A-Register 
(press A) contains program 
return address. 

DMA2 made a bad output transfer, 
or is not transferring data 
from every memory location. 
A-Register (press A) contains 
expected output, B-Register 
(press B) contains read-in 
from MCR. Then, if a TTY is 
not used, press RUN. 

Non-TTY halt for E54 output 
address. A-Register (press A) 
contains address. 



TABLE DMA-3 (Cont.) 

MEMORY DATA Test Message Conunents 

102056 T .12 E56. Dl CTL WRD ERR DMAl Bit 15 of Control 
Word = 1, but OMA did not 
set interface control flip-
flop after transfer. 

102057 T.12 E57. Dl CTL WRD ERR DMAl Bit 15 of Control 
Word = ~' but OMA set 
interface control flip~ 
flop after transfer. 

102060 T.12 E6ia. 02 CTL WRD ERR DMA2 Bit 15 of Control 
Word = 1, but OMA did 
not set interface control 
flip-flop after transfer. 

102061 T.12 E61. 02 CTL WRD ERR DMA2 Bit 15 of Control 
Word = ia, but DMA set 
interface control flip-
flop after transfer. 

102062 T.13 E62. Dl CTL WRD ERR DMAl Bit 13 of Control 
Word = 1, but DMA did 
clear interface con-
trol flip-flop after 
transfer. 

102063 T.13 E63. Dl CTL WRD ERR DMAl Bit 13 of Control 
Word = ia' but OMA cleared 
interface control flip-
flop after transfer. 

102064 T.13 E64. 02 CTL WRD ERR DMA2 Bit 13 of Control 
Word = 1, but DMA did not 
clear interface control 
flip-flop after transfer. 

102065 T.13 E65. 02 CTL WRD ERR DMA2 Bit 13 of Control 
Word = ia, but DMA cleared 
interface control flip-
flop after transfer. 

' 102067 T .15 E67. Dl OUT. GOOD=xxxxxx, DMAl made a bad output 
BAD=xxxxxx transfer. A-Register (press A) 

contains expected output, B-
Register (press B) contains 
read-in from MCR. 

DMA-13 



MEMORY DATA 

102071 

102073 

102074 

102077 

103000 

103003 

103005 

103012 

103013 

103014 

103015 

DMA-14 

TABLE DMA-3 (Cont.) 

Test Message Comments 

T.15, E71. D2 OUT. GOOD=xxxxxx, DMA2 made a bad output trans-
T.17 BAD=xxxxxx fer. A-Register (press A) 

contains expected output, 
B-Register (press B) contains 
read-in from MCR. 

T.16, E73. Dl IN. GOOD=xxxxxx 
BAD=xxxxxx 

T.14 E74. Dl--1/0 FLG SET 

END H77. END DIAGNOSTIC 

T.3 El~~. Dl IAK ERR 

T.3 El03. DR IAK ERR 

T.6 El~S. PHS ERR 

T.14 Ell2. D2--I/O FLG SET 

!NIT. (None) 

!NIT. (None) 

DMAl made a bad input trans­
fer. A-Register (press A) 
contains expected input, B­
Register (press B) contains 
actual input. 

DMAl 1/0 Flag should be 
cleared by DMA after a 
transfer 

End of diagnostic. To re­
peat on same 1/0 select code 
set program options and press 
RUN. 

IAK should only clear DMAl 
flag buffer, not flag. 

IAK should only clear DMA2 
flag buffer, not flag. 

PHS signal did not inhibit 
1/0 interrupts. 

DMA2 1/0 Flag should be 
cleared by DMA after a 
transfer. 

Enter new select code to 
be tested into switch 
register bits 5-0 and press 
RUN. 

Set program option bits in the 
switch register (Table DMA-2) 
and press RUN. 

T.16 EllS. D2 IN. GOOD=xxxxxx, DMA2 made a bad input trans-
BAD=xxxxxx fer. A-Register (press A) 

contains expected input, B­
Register (press B) contains 
actual input. 



TABLE DMA-3 (Cont.) 

MEMORY DATA Test Message Comments 

103016 T.2 El16. Dl CLF~ ERR DMAl interrupted with 
interrupt system disabled. 

103017 T.2 Ell7. 02 CLF~ ERR DMA2 interrupted with 
interrupt system 
disable. 

103020 T.7 (None) A-Register (press A) contains 
data resulting from LIA ~. 
Should be zero. 

103021 T.21 El21. Dl SC ERR STF 1 set the DMAl flag 
flip-flop. 

103022 T.21 El22. Dl SC ERR STF 16 set the DMAl flag 
flip-flop. 

103023 T.21 El23. 02 SC ERR STF 1 set the DMA2 flag 
flip-flop. 

103024 T.21 E124. 02 SC ERR STF 17 set the DMA2 flag 
flip-flop. 

103025 T.21 El25. Dl SC ERR OTA 1 set the DMAl word 
count register. 

103026 T.21 El26. Dl SC ERR OTA 12 set the DMAl word 
count register. 

103027 T.21 El27. 02 SC ERR OTA 1 set the DMA2 word 
count register. 

103030 T.21 El3~. 02 SC ERR OTA 13 set the DMA2 word 
count register. 

103031 T.7 El31. Dl CRS ERR CRS did not clear DMAl 
register card control flip-
flop. 

103032 T.7 El32. 02 CRS ERR CRS did not clear DMA2 
register card control 
flip-flop. 

103033 T.14 El33. STF6 ERR STR6 failed to turn 
off DMAl. 

103034 T.14 El34. STF7 ERR STF7 failed to turn 
off DMA2. 

DMA-15 



MEMORY DATA 

103035 

1060xx 

107074 

107075 

107076 

107077 

DMA-16 

TABLE DMA-3 (Cont.) 

Test Message 

T.6 El35. NO I/O INT 

All (None) 

CONFIG (None) 

CONFIG (None) 
& INT 

CONFIG (None) 

CONFIG (None) 

Comments 

No interrupt on I/O 
select code. Check PRL7 
signal. 

Trap cell interrupt. M = 
memory address when inter­
rupted, xx = trap cell 
location. 

Press LOADER ENABLE button 
to turn it off then press 
RUN. 

The select code (switch 
register bits 5-~) is 
invalid. (Valid codes are 
1~ 8 -778 .) Set the correct 
select code then press 
RUN. 

Set internal switch reg­
ister for desired program 
options (see Table DMA-2) 
then press RUN. 

Configuration complete. 
Use SIO System Dump or 
set the starting address 
1~~ 8 , select desired pro­
gram options, press INTERNAL 
and EXTERNAL PRESET then 
press RUN. 
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7970/13183 
MAGNETIC TAPE DIAGNOSTIC 

(NINE-TRACK 1600 CPI PHASE-ENCODED FORMAT) 

1. INTRODUCTION. 

2. This diagnostic program tests the combined perform­
ance of the HP 7970E Digital Magnetic Tape Unit and its 
corresponding HP 13183A Interface Kit. All tests are mod­
ular and most can be put into a test loop to check out indi­
vidual functions of the tape unit and interface combination. 
The program can be used to test all parameters and charac­
teristics of the tape unit by using the interface circuitry. 

3. HARDWARE REQUIREMENTS. 

4. This diagnostic program can be initialized for any HP 
2100 Series (2100, 2114, 2115, or 2116) Computer and 
HP 7970E Digital Magnetic Tape Unit (12-1/2, 25, 37-1/2, 
or 45 ips) interfaced with an HP 13183A Interface Kit. The 
diagnostic is compatible with the HP system software. A 
teleprinter is also required to run the diagnostic. The tele­
printer uses the standard SIO driver program. 

5. OPERATING PROCEDURES. 

6. The following procedure is to be used when running 
the main diagnostic tests. 

Note 

All addresses and register indications are in 
octal notation. 

a. Load the teleprinter SIO driver using the basic 
binary loader. 

b. Load address 000002. 

c. Load the 1/0 select code of the teleprinter in the 
switch register. 

d. Press PRESET and RUN. 

e. Load the 13031 
basic binary loader. 

f. Load address 000100. 

Diagnostic Tape using the 

g. Set switch register switches 0 thru 4 with the 1/0 
select code of the mag tape 1 printed-circuit assembly. 

h. Press PRESET and RUN. Computer should halt 
with a T-register indication of 102000. 

i. Set the switch register with the computer type and 
tape drive speed as follows: 

(1) Set switches 14 and 15 for the type of com­
puter. 

COMPUTER SW 15 SW 14 

2116 Clear Clear 

2100 Clear Set 

2114/2115 Set Clear 

(2) Set switches 0 thru 3 for the tape drive speed. 

SPEED SW3 SW 2 SW 1 swo 

12.5 ips Clear Clear Clear Set 

25 ips Clear Clear Set Clear 

37.5 ips Clear Set Clear Clear 

45 ips Set Clear Clear Clear 

j. Press PRESET and RUN. Computer should halt 
with a T-register indication of 102001. 

k. Select the desired options controlled by the switch 
register; refer to table 1. 

I. Press PRESET and RUN. The program is now 
entered automatically and can still be altered by using the 
switch control settings in table 1. Also, the initialization 
section is now released; the program must be reloaded if 
any of the initialization parameters are to be changed. 

Note 

On the first pass of the diagnostic program after 
the program was loaded and initialized, the pro­
gram automatically off-lines all tape units on 
the controller. Every pass thereafter, the rewind 
off-line test is optional, depending on whether 
switch 9 is set or clear. 

m. To enter the operator service routines, halt the 
main diagnostic and enter the appropriate starting address 
(500 or 1100). Table 2 lists detailed information for switch 
settings and running the operator service routines. 

1 
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2 

SWITCH 

0 thru 3 

0 

1 

2 

3 

4 

5 

6 
7 

8 

9 

10 

11 

12 

13 

14 

15 

NOTES: 

Table 1. Main Diagnostic Switch Control Settings 

STATE 

Clear 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Clear 

Set 

Set 

Set 

Set 

Set 

Set 

FUNCTION 

Auto select option (Note 1). 

Select Unit 0. } 
Select Unit 1. 

(Note 2) 
Select Unit 2. 

Select Unit 3. 

Inhibits extended data test. 

Not used. 

Execute write enable test. 

Inhibits rewind and load point sense tests (Note 5). 

Executes OMA write/read tests (Note 4). 

Executes rewind off-I ine test. 

Not used. 

Overrides all error halts. 

Halts and prints diagnostic cycles complete. 

Loops on the last test completed and inhibits error message. 

Halts the diagnostic program on errors and prints error message. 

Halts after current test. 

1. When errors occur while in the auto-select mode and multiunit operation, the diagnostic program will 
indicate which unit caused the errors. 

2. If more than one of the select control switches (0 thru 3) are set, only the first one (starting with 0) is 
used to select the unit. 

3. Optional tests are controlled by switches 4 thru 9. 

4. Switch 8 is used for systems without the OMA option. 

5. Switch 7 set inhibits tests 16 thru 22. 

Table 2. Switch Settings and Functions for Operator Service Routines 

SWITCH STATE FUNCTION 

OMA TRANSFER TEST (STARTING ADDRESS= 000500) 

0 thru 7 --------- Define the characters being written on tape: set = 1, clear = 0. 

15 Set Terminates the program operation. 

COMMAND EXERCISE TEST (STARTING ADDRESS= 001100) 

0 Set Write command is issued (WCC) (Note 4). 

1 Set Write file marks (WFM). 

2 Set Read Record command is issued (RRF). 

3 Set Forward Space Record command is issued (FSR). 

4 Set Forward Space File command is issued (FSF). 
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SWITCH 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

NOTES: 

Table 2. Switch Settings and Functions for Operator Service Routines (Continued) 

STATE FUNCTION 

COMMAND EXERCISE TEST (STARTING ADDRESS= 001100) (Continued) 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Set 

Clear command is issued (CLR). 

Gap command is issued (GAP). 

Backspace Record command is issued (BSR). 

Backspace File command is issued (BSF). 

Rewind command is issued (REW). 

Rewind Off-Line command is issued (RWO). 

Clear command is issued (CLR). 

Allows approximately a 10 ms time period after the command 
is issued before issuing the next command. 

Same as switch 12 except the time period is 15 ms. 

Same as switch 12 except the time period is 30 ms. 

Terminates the operation except when switch 0 is set. (If switch 
0 is set, program must be restarted from address 001100.) 

1. Any of the first six commands (0 thru 5) may be combined with any of the last six commands (6 thru 
11), or any of the commands may be used alone. 

2. If more than one control switch is set in either of the groups, only the first switch command will be 
issued, starting with switch 0 in the first group and switch 6 in the second. 

3. If no switches are set when computer is in a run mode, program will become uncontrollable. 

4. If the operation becomes uncontrollable from the switch register, the routine may be stopped by halt· 
ing the computer and pressing PRESET. Operation may be restarted by loading address 001100. 

5. Switches 0 and 9 set and all other switches clear causes the tape unit to write an ID burst, rewind, write 
an ID burst, rewind ...... (loop continues until switch 15 is set). 

7. TEST DESCRIPTIONS. 

8. Table 3 lists the individual tests that make up the 
complete diagnostic and a short description of each of the 
tests. 

the status should have been during the test, if any. The fol­
lowing status mnemonics may appear in the second and 
third lines. 

9. MESSAGE ANALYSIS. 

10. Except for initialization halts, all halts cause a print­
out on the teleprinter. Normal program halts are listed in 
table 4. When an error is detected, the diagnostic program 
causes a message to be printed in the following format: 

4 TEST #16 
STATUS WAS RW, 
AND IT SHOULD BE CB, TB, RW, 

The first digit in the first line is the program cycle number 
or the number of times the diagnostic has been repeated. 
This is followed by the test number (table 2). The second 
line contains the test status. The third line contains what 

OF: The selected tape unit is off-line or in load. 

DE: A data error was detected during data transfer. 

FP: File protect, no write ring on the tape spool. 

CR: The issued command was rejected. 

TM: Data timing error. 

ET: End-of-tape marker was sensed. 

LP: Load point marker was sensed. 

FM: A file mark was read. 

CB: Controller busy. 

TB: The selected tape unit was busy. 

RW: The selected tape unit was rewinding. 

OB: The last record read contained an odd byte. 

SE: Single track error was detected during data 
transfer. 

3 
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4 

TEST 
NUMBER 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Table 3. Test Descriptions 

DESCRIPTION 

UNIT SELECT AND OFF-LINE STATUS 

Unit select 0 logic test. Unit 0 is selected and status is taken to assure that only unit 
0 select status bits are set. 

Rewind Off-Line command is given to unit 0. The status is taken to assure that the 
unit is off-line and that off-line status is present. 

Unit select 1 logic test. Unit 1 is selected and the status is taken to assure that only 
unit 1 select lines are set. 

Off-line status is taken for unit 1 similar to test number 2. 

Unit select 2 logic test. A select command to unit 2 is issued and status is taken to 
assure that the select I ines for unit 2 only have been set. 

The off-line status for unit 2 is tested similar to test number 2. 

Unit select 3 logic. A select command is issued to unit 3 and status is taken to assure 
that only unit 3 select lines are set. 

The off-line status for unit 3 is tested similar to test number 2. 

CONTROLLER 1/0 CHANNEL TESTS 

The Clear command is issued to the controller and a delay period is waited before the 
clear status is checked. 

The data channel flag is set by the computer, and then tested to assure that the flag 
has been set. 

The data channel flag is cleared by the computer, and then tested to assure that the 
flag has been cleared. 

The command channel flag is set by the computer, and then tested to assure that the 
flag has been set. 

The command channel flag is cleared by the computer, and then tested to assure that 
the flag has been cleared. 

An interrupt condition is set up for the data channel to test the flag, control, and 
interrupt logic for that channel. 

A valid interrupt condition is set for the command channel to test the flag, control, 
and interrupt logic of that channel. 

REWIND LOAD POINT TESTS (NOTE 1) 

A Rewind command is issued to the controller and status is taken to assure that the 
controller returns a rewind and tape unit busy status. 



TEST 
NUMBER 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

7970/13183 

Table 3. Test Descriptions (Continued) 

DESCRIPTION 

REWIND LOAD POINT TESTS (NOTE 1) (Continued) 

At the end of rewind (test 16), the status is taken to assure that the load point has 
been sensed. 

The reject status is tested at load point by issuing a Backspace Record command. 
Status is then taken to assure that the reject bit has been set. 

The minimum rewind reset time is tested by issuing a Rewind command at load point. 
A delay period is waited before taking status and checking the controller busy bit. 

The maximum rewind reset time is tested by waiting another short delay period after 
test 19 to assure that the controller busy status has been cleared. 

The generation of a valid identification burst is tested by writing a two-byte record 
of all "1 's" from load point. The tape is then rewound to load point and a Read com­
mand is given to read the two-byte record. The record is then compared to assure that 
only the two bytes that were written were read back. 

The Backspace Record command is tested by backspacing the two-byte record pre­
viously written in test 21. Status is then taken to assure that only the record was 
backspaced. 

INITIAL WRITE/READ TESTS 

A32-byte record of all "O's" is written with all "l's" in the parity channel. The status 
is taken to assure that there were no data or single track errors. 

The 32-byte record previously written in test 23 is read back to check for data errors. 

A 200-byte record simultaing 1600 flux-reversal-per-inch data is written and checked 
for data errors. 

The 200-byte record previously written in test 25 is read back and checked for errors. 

STATUS AND TIMING TESTS 

The select reject status is tested by issuing a Select command to the controller while 
the controller and tape drive are backspacing a record. 

The motion reject status is checked by issuing a backspace record to the controller 
while the controller and tape drive are reading a record forward. 

The data timing error status is forced and checked by not transferring data from the 
controller to the computer during the read operation in test 28. 

The odd byte status is tested during a read of the last single record file which was 
generated for the record and file spacing test. A normal read is started, and after the 
first word has been transferred to the computer, a delay time period is started. At the 
end of the delay period, a dynamic status is taken on the controller to check for the 
odd byte status during the second byte period of the next word. 

5 
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6 

TEST 
NUMBER 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 thru 61 

Table 3. Test Descriptions (Continued) 

DESCRIPTION 

STATUS AND TIMING TESTS (Continued) 

The status is taken to check for a data error status which was forced during test 30. 

Two file marks are backspaced over and status is taken. The status is analyzed to see 
that the file mark bit has been set. 

RECORD AND FILE SPACING TESTS 

The backspace file test is done during test 32. 

The forward space file operation is checked by forward spacing over the first file mark 
and taking status to be sure that the file mark has been sensed. Then the first record 
of that file is read to verify that the record is in the particular file that was spaced into. 

The record that was just read is backspaced and status is taken to assure that just that 
record had been backspaced. 

The record previously backspaced in test 35 is forward spaced over. Then the file 
mark at the end of that record is forward spaced over and status is taken to verify 
that the file mark was detected and that the record was forward spaced. 

The clear time during a backspace operation is tested by starting a backspace on a 
record previously written. A Clear command is issued and a delay time period started. 
After the delay period has been completed, the status is taken to check that the con­
troller is still busy. Then, after another short delay, the status is taken again to ensure 
that the busy bit has been cleared by this time. 

The 3-inch gap is tested by starting to write a gap and file mark and starting a delay 
time period. After the first delay period has been timed, status is taken to see that the 
controller is still busy with the Gap command. After the second short delay period, 
status is again taken to verify that the controller is not busy and that the file mark 
has been written. 

The interrecord gap is tested by writing two, two-byte records, then backspacing over 
these records. The records are then read, and the flag from the first record starts a 
delay period. After the delay period, the flag is checked again to see that it has not 
been set by the second record. 

The interrecord gap creep time test is tested similar to test 39, except that the second 
record is rewritten ten times to verify that the rewrites do not cause the gap to creep 
back and thus shorten the interrecord gap. 

DATA TRANSFER TESTS 

These tests are write/read operations that transfer a single track rotating bit pattern 
using DMA. Varying lengths of records (seven) starting with 16 bytes and ending with 
1024 bytes are transferred. The record is written and checked for errors and then is re­
read twice to assure that there are no data errors and that no single-track errors have 
been caused by the tape drive (other than normal tape errors). Tests 41, 44, 47, 50, 
53, 56, and 59 are write tests; the others are read tests. 
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Table 3. Test Descriptions (Continued) 

TEST 
DESCRIPTION NUMBER 

DATA TRANSFER TESTS (Continued) 

62 thru 82 These are the same write/read tests as 41 thru 61 except the data is in a channel saw-
tooth pattern, OMA transfer only. Tests 62, 65, 68, 71, 74, 77, and 80 are write tests; 
the others are read tests. 

83 thru 103 These are the same write/read tests as 41 thru 61 except the pattern is a track saw-
tooth. Tests 83, 86, 89, 92, 95, 98, and 101 are write tests; the others are read tests. 

104 thru 124 These are the same write/read tests as 41 thru 61 except a random data pattern is 
transferred. Tests 104, 107, 110, 113, 116, 119, and 122 are write tests; the others 
are read tests. 

200 The write-enable ring is removed by the operator, after which a Write command is 
(Note 2) given to the controller. The status is taken and checked for the presence of the file 

protect and command reject bits. 

NOTES: 

1. Switch 7 set inhibits test 16 thru 22. 

2. This test is enabled or inhibited by the switch register. 

Table 4. Program Halts 

T-REGISTER HALT INDICATION 

102000 Initialization halt number 1. 

102001 Initialization halt number 2. 

102010 Rewind/off-line halt. 

102011 Select halt, selected tape unit not on-line. 

102055 Error halt. 

102056 File protect test halt. 

102076 Normal halt after current test. 

102077 Normal halt after complete program cycle. 

11. Errors detected during write operations provide one 
of the following two messages preceding the cycle and test 
number: 

REWRITE REQUIRED or nn REWRITE 

REWRITE REQUIRED indicates that the record was written 
and a data error was detected during a read-after-write oper­
ation, and the record then was backspaced and rewritten 

With no data errors. The printout nn REWRITE indicates 
that a normal rewrite was attempted and data errors oc­
curred a second time. The tape was then backspaced, gapped, 
and rewritten, all "nn" times. For example, the printout 
10 REWRITES occurs during write operations only, and in­
dicates that read after write parity errors, caused by faulty 
write-read circuits, were detected. Ten rewrites of the record 
had been attempted without success and the program halted 
with a T-register indication of 102055 (computer switch 11 
was not set). 

12. When the auto select mode is being used, all the error 
messages are preceded by the unit number as follows: 

UNIT NO. 0 
4TEST#18 
STATUS WAS LP, 
AND IT SHOULD BE CR, LP, 

13. Errors detected during read operations provide addi­
tional information with the error messages previously de­
scribed above. Line 4 provides the word number of the 
word in error and the record length in words. Lines 5 and 6 
provide the word that was in error followed by the good 
word or the word that should have been in the record. 

5 TEST# 24 
STATUS WAS DE, OB, 
AND IT SHOULD BE CLEAR 
WORD# 5 OF A 16 WORD RECORD 
WORD IN ERROR IS 1000 0000 0000 0001 
AND IT SHOULD BE 0000 0000 0000 0000 
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14. Also, in a read operation if a single track error has 
been detected and corrected by the tape unit, the following 
message appears before the test number: 

SINGLE TRACK ERROR DETECTED 

15. After the first eight tests are completed and during 
the first cycle of the diagnostic program, the following mes­
age is printed: 

PUT TAPE UNIT(S) ON LINE 

This message is also printed each time the rewind off-line 
test option is select with switch 9. 

16. The message 

SEL T'D T.U. OFF LINE 

indicates that the tape unit selected was off-line or, in the 
case of auto select, all the tape units were off-line or busy. 

1 7. The message 

E.0.T. 
n CYCLES 

indicates that an end-of-tape marker was detected during the 
nth cycle of the diagnostic program. The tape was rewound 
to load point, and the program continued running. 

18. The message 

CMND REJTD 
6 TEST #n 

indicates that during test number "n" a command was issued 
to the controller and was rejected because the controller 
was still busy with the previous operation. This is also an 
indication that test number "n-1" may be in error. 

19. PROGRAM ORGANIZATION. 

20. MAIN DIAGNOSTIC. 

21. The program is first initialized for the I/O configura­
tion of the system being tested. The program then runs the 
series of tests that constitute the main diagnostic. All tests 
in the program sequence have ascending stop numbers. The 
program can be run in two modes, auto-select and switch­
register control (manual). 

22. Unless an error is detected, the program makes one 
complete diagnostic test, then recycles. However, if an error 
is detected, an error message is printed out along with the 
associated test number. The program then continues with 
the rest of the test unless the error would cause a sequence 
error in the complete diagnostic test. In this case, the pro­
gram is restarted automatically. 

23. After a complete sequence of tests, the diagnostic 
program will recycle and continue until the program is 
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halted by switch-register control or by pressing the com­
puter HALT pushbutton. When halted under switch register 
control, the program will print out the number of diagnostic 
cycles completed. If the diagnostic detects an end-of-tape 
condition, the program will automatically rewind the tape 
and restart the diagnostic at the load point. 

24. The program can also be halted after an error has 
been detected and recorded. Most tests can be halted when 
finished and the test (or short sequence of tests) inserted 
into a loop through the use of another control switch. (Some 
tests cannot be looped due to program restrictions.) When 
the program is stopped after a current test, either by error 
halt or switch control, the test number is displayed in the 
B-register, with the A-register containing controller and tape 
unit status. 

25. Selection of tape units can be done by switch-register 
settings or by an auto-select mode. In auto-select, although 
any number of tape units up to four may be on-line, the 
program will begin with unit 0 and select the first one found 
to be on-line. If all units are off-line or busy, the program 
will try the select sequence twice before printing out SELT'D 
T.U. OFF-LINE. In the switch-register control mode, only 
the unit specified will be selected. 

26. OPERATOR SERVICE ROUTINES. 

27. Two separate operator service routines of the diagnos­
tic allow the operator to perform certain checkout proce­
dures and unit operations. The two routines are the DMA 
transfer test (DMATR) and the command exercise test (CE). 

28. DMA TRANSFER TEST. The DMATR test has a start­
ing address of 500 and is used as an extended method for 
checking the DMA transfer mode of the interface. Switches 
0 through 7 determine the bit pattern of the bytes to be 
written. 

29. The program writes a 2048-byte record, then back­
spaces and reads the record twice. Each time, the switch 
register byte is compared with each byte read into the core 
buffer. If data errors occur, the program halts with 102055 
in the T-register and the word in error in the A-register. No 
status is taken during the write or read operation. 

30. Setting switch 15 brings the program to a normal 
halt with the T-register indicating 102076. Leaving switch 
15 cleared allows the program to continue transferring re­
cords until an end-of-tape condition is detected, at which 
time the tape automatically rewinds. 

31. COMMAND EXERCISE TEST. The CE test starts at 
address 1100 and outputs individual commands to the con­
troller and tape unit. Any of the first six commands in table 
2 can be combined with any of the last six, or with any single 
command. The routine has the option of using the flags for · 
termination of operations or as a timer. In the timer opera­
tions, three fixed time periods are available. These are ap­
proximately 10 milliseconds, 15 milliseconds, and 30 milli­
seconds. Normal termination of operations in this routine 
is achieved by setting switch 15. 
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CHANGE 

1 

2 

SWITCH STATE 

0·7 ---

8* Set 

9* Set 

10* Set 

11 * Set 

13* Set 

14* Set 

8-14 Cleared 

15 Set 

DESCRIPTION 

Page 2, table 1. 

a. Change the entry for switch 10: 

STATE, SET; FUNCTION, INHIBITS ERROR MESSAGES. 

Page 2, table 2. Add the following: 

DATA TRANSFER TEST (STARTING ADDRESS = 001000g) 

FUNCTION 

Defines the tape byte that is written, depending on the state of the switch; set= 1, reset = 0. 

Fixed length record of 2 bytes. 

Fixed length record of 4 bytes. 

Fixed length record of 8 bytes. 

Fixed length record of 16 bytes. 

Fixed length record of 32 bytes. 

Fixed length record of 64 bytes. 

Infinite length record. 

Terminates infinite length record normally then halts and halts after current fixed length 
record. 

*Any combinations of switches 8-14 may be set resulting in different lengths than stated above. The length is 

determined by the sum of the BCD weights (SW 8 = 1, SW 9 = 2, SW 10 = 4, ... SW 14 = 32) multiplied by 2. 

3 

4 
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Page 3, paragraph 10. Change the mnemonic entries as follows: 

TM to TE; FM to TM 

Page 5, table 3. 

a. Change the description of test no. 21 as follows: The generation of a valid ID 
burst is tested by writing a tape mark from load point. The tape is then rewound to 
load point and a Forwar~_~pace File command is given to space over the tape mark. 
The status is checked to assure that only the file mark status is present. 

b. Change the description for test no. 22 as follows: The Backspace Record com­
mand is tested by backspacing the tape mark previously written in test 21. Status is 
then taken to assure that only the tape mark was backspaced. 
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DESCRIPTION 

Page 6, table 3. Change the first sentence of the description for test no. 39 as follows: The 
interrecord gap is tested by writing two, two-byte records and a file mark, then back­
spacing over these records . 

Page 2, table 1. Add the following note for switch 9: Unavoidable on first cycle, unless tape 
drive is off-line. 

Page 3, paragraph 10. Insert the following as the second-to-last sentence: The expected 
status may or may not differ from actual status, depending on test. 

Page 7, paragraph 11. Insert the following after the third sentence: When starting the 
diagnostic from location 100, or restarting it from location 2000, REWRITE 
REQUIRED will frequently be printed. The message should be ignored at least 
once; it is caused by old data on the tape. 

Page 8, paragraph 30. Insert the following after the first sentence: The diagnostic program 
can be restarted if all register contents are preserved. 
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