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INTRODUCTION

1-1. GENERAL

This manual describes the operation and use of the Diagnostic Configurator (hereafter called
the Configurator), a standalone program loaded into an HP 21MX M-Series, 21MX E-Series,
2100A/S, 2116A/B/C, 2115A, or 2114A/B Computer System* before other diagnostics. The
program loads and controls the sequential execution of most of the HP 2100 Series Computer,
interface, and peripheral equipment diagnostics, and they in turn reference the Configurator
for certain parameters required by the diagnostics.

The Configurator is available on all diagnostic media which include paper tape, HP 7900/7905
Disc, HP 7970B/E Magnetic Tape, and HP 2644/2645 Cartridge Tape.

The six media which carry the diagnostic library are employed to give the user a choice of
several input devices. Any one of the diagnostic media listed below carries a special product
number which includes the diagnostic library on the specified medium and all associated
manuals:

PRODUCT NO. MEDIUM COMMENT
24396A Paper Tape Basic CPU and memory diagnostics only.
24396B 7900 Disc
24396C 7905 Disc All Configurator-compatible diagnostics on any one
24396D 7970B Magnetic Tape medium.
24396E 7970E Magnetic Tape
24396F 2644/45 Cartridge Tape | All Configurator-compatible diagnostics on 10 cartridge
tapes.

In addition to the 6 products mentioned above which provide all configurator compatible
diagnostics on different media a special selection of diagnostics has been created. This selec-
tion (part no. 24998-14002) carries only the diagnostics which are compatible with the HP
1000 System. It consists of 5 HP 2645 cartridge tapes, and the appropriate manuals and is sup-
plied with an HP 1000 System.

Two Diagnostic Reference Tables, which are provided in appendix A, list the Diagnostic Serial
Numbers (DSN), diagnostic designations, and the associated part numbers for the HP 2100
Series diagnostics and the appropriate manuals used with the Configurator.

Table A-1 lists all the diagnostics available on the 6 media, table A-2 lists the selected
diagnostics for the HP 1000 System.

The Configurator furnishes drivers (console, line printer, and diagnostic input) and commonly
used utility routines for the diagnostic program. It also sets parameters related to the com-
puter which can be referenced by the executing diagnostic. This allows a diagnostic, in
conjunction with the Configurator, to test an HP 2100 Series Computer, an interface board, or
a peripheral subsystem connected to the computer.

*Throughout the rest of this manual, the term “2100 Series Computer” will be used as a
general reference to any one of the above-mentioned computer systems. When specifically
required, the term “21MX” will be used to specify a 21MX M-Series or 21MX E-Series
Computer.
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The Configurator can be executed in three basic modes: Conversational, Automatic, and
Manual. Other features in the Configurator include a Pretest (for the CPU, memory, and basic
I/0), Binary Loaders, Paper Tape Dump routine, and the ability to sequentially execute
diagnostics (Long Diagnostic). The Pretest is used when the CPU is in question and a check is
desired prior to configurations. The Binary Loaders allow the operator to load diagnostics from
any standard input device. (See paragraph 1-2d.) The Paper Tape Dump routine is used to
dump (to paper tape) an absolute binary copy of the object code currently in memory. Sequen-
tial diagnostic execution capabilities are included to allow the operator to execute diagnostics
in the Long Diagnostic mode from any one of the specified input devices.

It should be noted that previous diagnostics were coded for a particular computer system such
as the diagnostics designed exclusively for the HP 2116 Computers. The Diagnostic Con-
figurator is not compatible with these single computer diagnostics. However, it is possible to
use the Teleprinter Driver portion of the Configurator in conjunction with previous diagnos-
tics. Since, during the loading process, such a previous diagnostic will overlay portions of the
Configurator, it is necessary to reload the Configurator when it is desired to run a newer type
of diagnostic listed in appendix A. Any programs loaded with the Configurator shall not
overlay the linkage area except locations 100, 105, 116, and 126 (octal). (See figure 3-2.)

Also included in this manual are the descriptions and procedures for storing the Configurator,
diagnostics, and control programs on disc (Disc Initialization) and interconnecting two CPU’s
(Cross Link). The binary object programs are separated from the Configurator and have their
own DSN’s. They must be loaded prior to execution. Disc initialization is covered in appendix
C, paragraph C-3 and cross link in appendix C, paragraph C-10.

1-2. REQUIRED HARDWARE

The following hardware is required:

a. An HP 2100 Series Computer with at least 4K of memory. When a computer has more than
4K of memory, the Configurator utility routines and device drivers are relocated to the last
page of memory. See paragraphs 1-5 and 2-10c for memory size restrictions. The computer
must have the configured basic binary loader (BBL), for the medium on which the Con-
figurator is stored, in the last 64 (decimal) locations in memory. (Refer to appendix E.)

b. A loading device for the medium on which the Configurator is stored. (Normally this is the
same as the diagnostic input device.)

c. A console device, for operator communication, is optional. If a console is used, the interface
must be an HP 12531B/C/D, HP 12880A, HP 12587B, HP 12966A or HP 12968A.

d. A diagnostic input device. (The device for loading depends upon the medium on which the
Configurator/diagnostic(s) are distributed or available.)

(1) Paper tape reader: HP 2737A/B, HP 2748A/B, HP 2758A (or teleprinter with
paper tape reader).

(2) Magnetic tape unit: HP 7970B/E (9-track only, unit 0 only); requires DMA
(DCPC).

(3) Cartridge disc: HP 7900A or HP 7901A (unit 0, removable platter only);

requires DMA (DCPC).
1-2
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(4) Cartridge disc: HP 7905A (unit 0, removable platter and upper surface
only) or 7920A (unit 0, upper surface only); requires DMA
(DCPC). The disc can only be interconnected to those
computers specified in the appropriate hardware
manuals.

(5) Cartridge tape: HP 2644A or 2645A Terminal; requires HP 12966A inter-
face (strapped for external baud rate). (Operator must
preselect left/right CTU. Refer to Owner’s Manual, part
no. 02644-90001 or 02645-90001.)

e. A line printer (optional, only if the diagnostic requires one): HP 2767A, HP 2610A, HP
2614A, HP 2613A, HP 2617, HP 2618A, HP 2607A, HP 2778A, HP 9866A.

f. A punch device (required for paper tape dump routine only): HP 2753A or HP 2895A.

Note: Throughout the rest of this manual, model numbers may be ab-
breviated for simplicity (e.g., HP 2737A/B will be simply 2737).

1-3. REQUIRED SOFTWARE

Additional software beyond the diagnostic(s) or control program(s) to be executed is not
required by the Configurator. However, the operator should make sure that the diagnostic(s)/
control program(s) to be run have been designed to be used with the Configurator. These
programs are listed in appendix A.

1-4. TEXT CONVENTIONS USED

All halt codes, select codes, and addresses used in this manual are in octal unless specifically
shown otherwise. Whenever the term “Press PRESET” is used in this manual it applies, in
case of an HP 2100A/S, that “INTERNAL PRESET” as well as “EXTERNAL PRESET” has to
be pressed. Throughout the flowcharts, notes, and text that follow, abbreviations may be used
where necessary to conserve space and reduce confusion. The abbreviations used are listed
below. (Such abbreviations as BBL, IBL, 1/0, etc., are commonplace in HP 2100 Series
Computer manuals and are not listed here.)

ABBREVIATION MEANING

ADDR Address

A-REG A-Register

BMDL Binary Moving Head Disc Loader
B-REG B-Register

CART. DISC Cartridge Disc

CR Carriage Return

CTU Cartridge Tape Unit

DC Date Code

DCPC - Dual Channel Port Controller
DIAG Diagnostic

DMA Direct Memory Access

DRT Diagnostic Reference Table
DSN Diagnostic Serial Number

1-3



ENBL Enable

EOF End-of-File

EOM End-of-Message

E-REG E-Register

FWA First Word of Available Memory
HLT(S) Halt or halts

LF Line Feed

LWA Last Word of Available Memory
MAG TAPE Magnetic Tape

MPRT Memory Protect

M-REG M-Register

P-REG P-Register

REV. Revision

RTE Real-Time Executive

SC Select Code

S-REG Switch Register (or Display Register)
T-REG T-Register (or Memory Data Register)
WCS Writable Control Store

24296

1-5. CONFIGURATOR LIMITATIONS

If a diagnostic, which relocates the Configurator to a different area in memory, is executed and
then aborted, the restart procedures as outlined in paragraph 2-10 and figure 2-7 cannot be
employed. The Configurator has to be reloaded with the binary loader and configured to
continue with the execution of other diagnostics.

It is not advisable to utilize a diagnostic input device which has write capabilities (disc,
magnetic tape, cartridge tape) if the functional integrity of the hardware is in question.

Due to the fact that the A-, B- and P-Register on the HP 2114A/B computer can only be
accessed via the Switch Register, it is mandatory that the A-, B-, P- and S-Registers be
addressed in this sequence whenever the Configurator procedure calls for updating or modify-
ing a register. Whenever the A- and/or B-Register are modified, the P- and S-Register contents
have to be restored.

On an HP 2115A/B or HP 2116A/B/C Computer, the A-, B- and P-Registers can be modified in
any sequence; however, the S-Register must be the last one set.
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The minimum memory size required is 4K. If the diagnostic to be executed or dumped on paper
tape requires more than 4K, the minimum memory size is determined by the diagnostic and
listed in the appropriate Diagnostic Reference Manual and in appendix A of this manual.
Table A-1 lists software and manual part numbers of all diagnostics that run under control of
the Configurator. If a diagnostic occupies any memory locations in the area N6300 through
N6500 and the diagnostic is loaded from a disc, the available memory size is insufficient. (N=0
for 4K, N=1 for 8K, N=2 for 12K, and N=3 for 16K. If more than 16K are available, this
limitation cannot be reached with any diagnostics). See also paragraph 2-10c.

If the Writable Control Store (WCS) accessory is installed, it must be disconnected to run the
pretest because it issues an STF instruction to all SC’s. The same applies for all I/O related
diagnostics which employ a basic I/O test.

If the 12979B Dual-Port I/O Extender is installed and pretest or any I/O related diagnostic is to
be run, the extender should be “locked” to the port (either A or B) that the computer running

the diagnostic is connected to.

Full system dedications is required during loading and configuring the Configurator. This also
applies to all associated components of the diagnostic input device.

1-5/1-6






OPERATING PROCEDURE

2-1. OPERATIONAL OVERVIEW

This section describes the procedures for loading the Configurator, executing the Pretest,
configuring the Configurator, and loading the diagnostics. The operating procedures are
shown in flowcharts with notes where necessary for clarification.

There are three procedures for configuring the program: Conversational, Automatic, and
Manual. The Conversational method provides a means of configuring the program from the
console with one input from the S-Register and utilizing the parameters calculated by the
program. This method is recommended for the user who is not familiar with the Configurator.
The Automatic method provides a means of configuring the program with one input from the
S-Register (A- and B-Registers) and utilizing the parameters calculated by the program. The
Manual method provides a means of configuring the program using the S-Register exclusively
and allows modification of the parameters calculated by the program.

The Conversational or Manual methods of configuration must be used when a line printer is
required by a diagnostic.

Prior to configuration, the operator may execute the Pretest to ensure that the basic instruc-
tions of the CPU can be executed and the drivers will be configured correctly.

A general loading procedure flowchart for the various devices and computers is furnished as a
quick reference in figure 2-1.

The basic configuration procedure is:
1. LOAD THE CONFIGURATOR PROGRAM (figure 2-2).

Note: Immediately after loading the Configurator (a diagnostic or a con-
trol program), the Diagnostic Serial Number (DSN) which resides
in memory location 126 (octal) may be checked for a match with
the information shown in the left-hand column of table A-1 in
appendix A of this manual.

2. SET P-REG TO: (a) 2 — to execute the Pretest prior to configuration

(figure 2-3).
(b) 100 — to start configuration directly.

2-1



in Configurator Loading
Procedure flowchart
(figure 2-2).

LOAD CONFIGURATOR FROM: Expanded explanation
CARTRIDGE MAG PAPER CART bp—— ——— -
TAPE TAPE TAPE | Disc
b4

Expanded explanation
in Configurator Pretest Execute
flowchart (figure 2-3). Pretest.

Reference for configuration
entry points on
__________ _J Conversational, Automatic,
or Manual Configuration
flowchart (figure 24,

2-5, or 26, respectively).

A A4
MANUAL CONVERSATIONAL AUTOMATIC
Communicate
Manual through No halts or
S-REG and halts. through console communication.
with operator.

Reference for Configurator L%A
Binary Loader flowchart = —— — — — — — — —
(figure 2-7). —_——— —

/

/ v
/ Load desired
diagnostic using the
/ Configurator
/ binary loader.
To dump Configurator /
(and diagnostic) to paper tape,
refer to Dump to Paper é ________
Tape procedure \ bl
(figure 2-8). \\ v
\ Configure diagnostic
(only if necessary). N -
\ N Operation covered by
M~ —r J the specific diagnostic
manual.
Run <
diagnostic.

Sequential
execution of

Load next
diagnostic.

*

several
diagnostics
?

7132-1

Figure 2-1. Operational Overview Flowchart
2-2
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3. SET S-REG TO: (a) The console select code (Conversational, figure 2-4).
-Or-

(b) The console select code, diagnostic input device select code, and
diagnostic input device type. Set bit 15 if the A-Register
specifies a DSN and the B-Register the diagnostic to be loaded
and executed following the specified DSN (Automatic, figure
2-5).

-or-
(¢) Clear (Manual, figure 2-6).
4. PRESS PRESET, RUN.
Note: Running time for the Configurator is entirely dependent upon the
selection or deletion of the Pretest, the mode selected, and operator

response time. (The Pretest requires approximately 10 seconds for
a CPU with 32K of base memory.)

2-2. CONFIGURATOR LOADING PROCEDURE

Figure 2-2 is the flowchart for loading the Configurator. Paragraph 2-10 provides information
for loading diagnostics after the Configurator is loaded and configured.

2-3. REGISTER USAGE

The following describes the use of the four registers (P, S, A and B) during configuration and
the loading of diagnostics. The P-Register, as shown in the table below, shows the starting
address of the various programs and the required registers.

P-REGISTER PROGRAM SELECTION REQUIRED REGISTERS
2 Execute Pretest S-A-B
100 Configure Diagnostic Configurator S-A-B
120 Load Diagnostics A-B
N7677 Dump to Paper Tape S

2-4. S-REGISTER

As shown in the table below, the S-Register is used to indicate which configuration mode
(Automatic, Conversational, or Manual) shall be used. If only the console is specified, then
Conversational is used. If the console and the input device are specified, then Automatic is
used. If the S-Register is left clear, then Manual is used. If a legal but incorrect SC is given for
an I/O device, the result is unpredictable.

2-3
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Choose one
loading device.

2100 (Note 1) 21MX
SET S - REGISTER BITS -
SET P-REG (NOTE 2) 5 = 5 21MX M- SERIES (2105/2108/2112)
For Initial Binary Loader (IBL) instructions, refer to
N7700 000000000000 OOO O |Paper Tape the Operator’s Manual, part no. 02108-90004, and to
. the Loader ROM’s Installation Manual, part no.
N7700 000000000000000T1 7970 Magnetic Tape 12992-90001. Optional loader ROM's 12992A/B/C/D
N7750 000000000000 10 0 0}}7900 Disc have to be installed to load the Configurator from
. the 7900, 7905, 7920, 2644 /45, and 7970, respectively.
N7750 000000000000 1000|7905 Disc Bits 15- 14 = loader ROM socket number, bits 11- 6=
N7700 0000000000O0O0OO 0 O |2644/45 Cartridge Tape select code, and bits 5- 0= loader options. Set bit 3 for
disc.
21MX E- SERIES (2109/2113)
For Initial Binary Loader (IBL) functions, refer to
the Operating and Reference Manual, part no.
02109-90001.
Enable Press
Loader Note 3 PRESET and
and press IBL.
PRESET.

|

Press
RUN.

For any other halts, refer to
specific loader instructions.

DSN for Configurator
— — — — If using disc, the halt 102033

may be checked in Computer may occur. Load A-REG bits

ADDR 126. Continue halts . A
from here to Conversa- 102077. g—annth the disc SC and press

tional, Automatic, or
Manual Configuration
flowcharts.

NOTES: 1. HP 2100 or earlier (2114A/B, 2115A, 2116A/B/C).
2. N =0 for 4K, 1 for 8K, 2 for 12K, 3 for 16K, 4 for 20K, 5 for 24K, 6 for 28K, and 7 for 32K.

3. For 2114A/B, press PRESET and LOAD simultaneously.

7132-2

Figure 2-2. Configurator Loading Procedure Flowchart
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During the Paper Tape Dump routine, the SC of the punch is specified in the S-Register. (Refer
to Dump routine in paragraph 2-11.)

S-REGISTER INTERFACE TYPES & SELECT CODES
CONFIGURE (PRETEST) DUMP ROUTINE
5-0 Console Select Code Punch Select Code
11-6 Input Device Select Code
14-12 Input Device Type
15 Additional Parameters
(in A- and B-Registers)

2-5. A- AND B-REGISTERS
The two working registers have a special meaning when employed in conjunction with the
Configurator Binary Loader. (See table 2-1.)

The A-Register has to be either loaded with the DSN of the diagnostic to be read into memory
(and executed) or be cleared, in which case the next sequentially stored file in the input device
will be loaded (and executed).

The B-Register has to be loaded with the bit pattern representing the appropriate diagnostic
files to be loaded (and executed) following the diagnostic specified by the A-Register.
B-Register bit 0 set will call for the execution of the diagnostic specified by the A-Register, bit
1 set will call for the execution of the next sequential diagnostic (file), etc. If the B-Register is
cleared, the diagnostic specified in the A-Register will be loaded but not automatically
executed. If any bit or bits are set in the B-Register, it will load and start execution of the
selected diagnostic.

If both the A- and B-Register are not clear the Configurator will, after the specified diagnostics

have been executed, return (rewind) to the first diagnostic specified and repeat the execution;
i.e., loop on selected diagnostics.

Table 2-1. Summary of A- and B-Register Concept

A-REGISTER
B-REGISTER CLEARED SET TO DSN

Cleared Load next file (diagnostic) and halt Load specified diagnostic and halt

before execution. before execution.
Set to bit Load next file and execute from Load specified diagnostic, exe-
pattern there on each diagnostic speci- cute from there on each specified
fied in the B-Register one time. diagnostic, and loop on all se-

lected diagnostics.

This concept enables the user to concatenate his own Long Diagnostic with the desired
diagnostics. The A- and B-Registers are set prior to Automatic configuration (see paragraph
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2-8) and at the end of Manual configuration (halt 102077; see paragraph 2-9). In the Conversa-
tional mode, the user inputs the information via the terminal in response to the message: DSN
(,SEQ.DIAG.EXECUT.) . ..
Example: A-REG — 101002: B-REG — 156235

A-REG — 101002: Load Shift-Rotate Instruction Group Diagnostic.

B-REG — 156235: Execute Shift-Rotate Instruction Group diagnostic, then
load and execute sequentially the specified diagnostics.

A- REG
L [efofofofof1]ofofo]o]o]o]o]1]o] —
B- REG V3N DESIGNATION gBM
Lilifofr]sfr]ofof1]ofoft]e]r]o]t] =
‘ ‘ 1 ‘ ‘ ‘ 000200 | VIASNOSTIC CONFIGURATOR 4

101100 | AEAORY REFERENCE INSTRUCTION GROUP
101001 | ALTER SKIP INSTRUCIION GROUP
101002 | SHIFT ROI'ATE INSTRUCTION 3ROUP
102200 [ CORE MEMORY (2100/16/15/14)

102104 | SE4ICONDUCTOR MEAORY (21MX)

101004 | AU INSTRUCLION SROUP

101207 | FLOATING POINT INSIPRUCIION 3ROUP
102001 | 4E4ORY PROTECT (2116/15/14)
102002 | MCIORY PARITY CHECK (2115/15/14)
102105 ] 4E4 PROI/PARITY ERROR (2100/214X)

I O a

101206 | POWER FALL AUTO RESTART

101003} INPUDI OUTPUI INSIKJCTION SROUP
143000 | SudLRAL PURPOSE REGISIER

101105 | DIRECT AEAURY ACCESS (2114/15/16)
101120 | vIRCCr AEMORY ACZCZE3S (2100/21:X)

1010L1| CXT. INSTR. 3ROUP (INDEX)

101012 | EXI'. [43DR. 3ROUP (WORD,BYTE,BIT)
101110 | 2100 FASI FORFRAJ PACKASE,

101113 21MxX FAST FORPRAN PACKAGE 1
101114 | 214X FAST FORIRAN PACKAZ® °
1010171 TToR amtR33 COd4 venT

If in the above example the B-Register carries the value 156234, the Shift-Rotate Instruction
Group diagnostic will not be executed.

After the 2100 Fast FORTRAN Package diagnostic has been executed and the diagnostic
media is disc or magnetic tape, the diagnostic execution will restart. In case of cartridge tape
or paper tape, an end-of-tape halt 106070 will be reached at an earlier point. This is because
the cartridge tape number 1, with 17 files stored, reaches an EOF after the DMA/DCPC
(2100/21MX) diagnostic. In case of paper tape, the first EOF will be reached after the semicon-
ductor memory diagnostic.

2-6. CONFIGURATOR PRETEST

This procedure provides a means to execute the Pretest (which is loaded as part of the
Configurator) prior to any configuration. It should be used whenever the CPU, memory, or
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basic I/O is in question. When it is executed and an error halt 102066 is encountered, the
operator should refer to the listing in appendix D. An error-reporting method via a console is
not employed for the Pretest because it verifies the basic integrity of the CPU, base memory,
and basic I/0, which is a prerequisite for transferring data to a console. The approximate run
time for the Pretest is 10 seconds for 32K of memory.

The memory section of the Pretest checks only the base memory. The basic I/O section of the
Pretest requires a standard* I/O interface board with its SC specified. If installed, disconnect
WCS accessory. The Configurator Pretest flowchart is shown in figure 2-3.

2-7. CONVERSATIONAL CONFIGURATION

This procedure, which provides a fully conversational configuration from the console, must be
used when a line printer is required**. It should also be used (if possible) when the operator is
not familiar with the program operation. This procedure requires a console with one of the
console interfaces listed in paragraph 1-2c. The Conversational Configuration flowchart is
shown in figure 2-4.

All inputs are terminated by a CR (carriage return). If an entry is found incorrect prior to

entering a CR, the input can be erased by entering a RUBOUT/DELETE. In reply, the
program will issue a CR/LF (line feed).

2-8. AUTOMATIC CONFIGURATION

This procedure provides a means to configure the program and load a diagnostic with one input
from the S-Register. There are no messages on the console. The program configures the
appropriate drivers and then loads a diagnostic. Because there is no report of what is calcu-
lated by the program, the operator must assume that the calculations were made correctly. For
Automatic Configuration, figure 2-5 shows the expansion of point B to point C from the
Operational Overview flowchart.

*Standard I/O implies that the interface will respond to the assigned meaning of the I/O
instructions and will also interrupt when control and flag are set and the interrupt system is
enabled.

**Manual method may also be used to specify (configure) a line printer driver.
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No

v

Set P =100

Pretest

followed by

Automatic con-
figuration

desired
?

y °

!——Computer will reach halt 102077

after Pretest.

i

S-REG S-REG
15 14~-1ZI11 - 6|5 - 0] 15-13[12(11 - 6 5 -0
DIAGNOSTIC fonsole SC 0 SC of device
X INPUT DEVICE of Pretest 0 0 g:e\év:\:gl‘:;c
also on
TYPE sC console). ! 10 test.
| l L — —T — —] Clear if one Pretest execution.
Set if A-REG specifies . | Ensure that ; ’
a DSN and B-REG a diagnostic input device Set i loop on Pretest (after
selection. (Refer to paragraph 2-3.) | is ready. starting the Pretest, the S- REG
c t be changed). To get
Clear to load next sequential | oz;r:ngf t:ecloopg on Pretegst
file and halt before execution. | L -~ press HALT ’
If computer is a 2114/15/16, refer I
to paragraph 1-5. |
|
| Press
PRESET, RUN.
000 Paper tape 2737/2748/2758/2752/2754
001 Mag tape 7970B/E (9 - track only, Unit O only)
010 Cartridge disc 7900/1 (removable platter) [4—,
011 Cartridge disc 7905/20 (removable platter, upper surface) *
100 Cartridge tape 2644/45 F———————-
111 Cross link input device coupler (lower SC) | !f a SC was not
Execute specified (in S-REG.
Pretest. - — bits 5 - 0), the

Pretest
failed, check
listing in
appendix D.

Execute
Automatic
configuration
(figure 2-5).

7132-3

basic 1/0 section

I of the pretest will

Halt
102066
?

Diagnostic

input device

specified
?

not be executed.

Bit 12 (loop)
set

Halt 102077

Figure 2-3. Configurator Pretest Flowchart
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B
Continuation from
Configurator Pretest
flowchart.
\4
SET S-REG TO:
15-6 5-0
0 CONSOLE SC If using cross link
| in 1/0 processor,
use SC of link.
y L -
Press
PRESET,
RUN.
v

1. If S- or A-REG is flashing,
memory protect has failed. Press
HALT, PRESET, RUN.

2. If halt = 102010 or 102022,
refer to appendix b.

All operator responses

with a CR.

I_ — — must be terminated
I
|

MESSAGES PRINTED ON THE CONSOLE OPERATOR RESPONSE ON CONSOLE

21XX, MPRT, DMA, 32K MEMORY none (Note 1)
LINE PRINTER (NO.,SC) ..-..... mmmm, SC (or NONE)(Note 2)
DIAG. INPUT DEVICE (NO.,SC) .. nnnn, SC(Note 3)
READY DIAG. INPUT DEVICE . ... none
DSN (, SEQ. DIAG. EXECUT.) .... xxxxxx,{yyyyyy)(Note 4)
T T
|
c |
L__mr____
Continued on
Configurator
Binary Loader
7132-4 flowchart

Console Configuration Notes:

1.

No response to this message is required. The printout shows the parameters
calculated by the program. They are listed for operator reference only. The
actual printout will depend on the computer and its options:

21MX M, 21MX E, 2114, Computer type

2115,’21 16, 2100

NO MPRT or MPRT Memory protect

NO DMA or DMA Direct Memory Access/Dual
Channel Port Controller

32K MEMORY Calculated base memory size, this
does not include Memory Expansion
Unit.

. Respond with the appropriate line printer model number and select code.

mmmm = 2767, 2610, 2614, 2613, 2617, 2618, 2778, 2607 or 9866
v NONE (if not available)’
LINK (if cross link is used)
SC = Line printer select code.

. Respond with the appropriate device number (or LINK) and select code.

nnnn = 2737,2748 or 2758  Paper tape devices
= 7970 Mag tape (9 - track only, Unit O only)
= 7900 or 7901 Cartridge disc (removable platter only)
= 7905/20 Cartridge disc (removable platter, upper surface)
= 2644 or 2645 Cartridge tape
= LINK (if cross link input device coupler is used)
SC = select code of device  (Lower SC in case of 2 SC)

. Respond with the desired Diagnostic Serial Number for the indicated value of xxxxxx.

Refer to appendix A for a list of available diagnostics and their DSN's. if O is
entered, the next consecutive binary file will be loaded from the input device.

The value yyyyyy may be entered for the octal equivalent of the binary bits selecting
the desired diagnostic. (The program will load the values xxxxxx into the A- REG
and yyyyyy into the B- REG and interpret as explained in paragraph 2-3.) If yyyyyy
is not entered, the program sets the B- REG to 000000.

Figure 2-4. Conversational Configuration
Flowchart

2-9/2-10



24296

Continuation from
Configurator Pretest

SETS-REGTO :

flowchart.

15 14-12 | 116 5-0
N DIAG. INPUT DEVICE CONSOLE
TYPE | sC SC

Set if A-REG specifies a DSN
and B-REG a diagnostic selec-
tion. (Refer to paragraph 2-3).

Clear to load next sequential file
and halt before execution. If com-
puter isa 2114, 2115, or 2116,
refer to paragraph 1-5.

|

!

| Ensure that
l input device
I is ready.

I

I

000 Paper tape 2737/2748/2758/2752/2754
001 Mag tape 7970B/E (9 - track only, Unit 0 only)
010 Cartridge disc 7900/1 (removable platter)

011 Cartridge disc 7905/20 (removable platter, upper surface)

100 Cartridge tape 2644/45
111 Cross link input device coupler (lower SC)

Press
PRESET,
RUN.

7132-5

y

1. If S- or A-REG is flashing,
memory protect has failed.

Press HALT, PRESET, RUN.

2. If halt 102022, refer
to appendix B.

If no console, leave 0.
If using cross link

in 1/O processor, use
SC of link.

___________ —

Continued on
Configurator
Binary Loader
flowchart.

Figure 2-5. Automatic Configuration Flowchart
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2-9. MANUAL CONFIGURATION

This procedure allows complete configuration through the S-Register via live halts. The
program calculated parameters are displayed in the A- and S-Registers at the appropriate
halts (0 and 3). When the operator presses RUN, the S-Register is read and the information
supersedes the calculated value.* The basic halts and required inputs are:

HALTS INPUT

102000 Computer type and options.

102001 Console interface type and select code.
102002 Line printer type and select code.

102003 Memory size.

102004 Diagnostic input device type and select code.
102077 Configuration complete.

After halt 102077, the program exits to the Configurator Binary Loader routine to accept a
DSN in the A-Register and a sequential execution bit pattern in the B-Register. (Refer to
paragraph 2-3b.) The Manual Configuration flowchart is shown in figure 2-6.

*If the S-Register is cleared at halt 102000, the program calculated parameters are used for
configuration. This is ordinarily useful on the 2116 and 2115 where the S-Register is already
cleared and the A-Register contains the correct parameters.

2-12
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If S- or A-REG is flashing,
memory protect has failed.
Press HALT PRESET,RUN.

Clear
S-REG.

Press
PRESET, RUN.

Halt
102000.

v

Continuation from
— — —| Configurator Pretest
flowchart

Program determines computer type and
options and puts the data in the A-REG
and S-REG for the operator to check
and change, if needed, after the halt.

SET S-REG TO COMPUTER TYPE AND OPTIONS =

For 2116 or 2115, if the options
are correct in the A-REG, leave
151 141312111 ]10]| 9 81| 7 6 51 4] 3 2 1 0 the S-REG clear.
ComputerNo. | X [ X | X | X 0 ol 0] O

2116A 0jlofo 1

Set appropriate bit(s)
21168 0 0|1 0

Power Fail Auto Restart
2116C 0 0 1 1 )

Extended Arithmetic Unit (EAU)
2115A 0 1 0| o0

Dual Channel Port Controller (DCPC) or (DMA)
2114A 0 1 0 1
2114B 0 1 1 0 Central Interrupt Register
2100A/S 0 1 1 1 Memory Parity
21MX M 1 0 0 0 by Memory Protect
21MX E 1 oo 1 . ;

Press Fioating Point
RUN.
DMA 1 channel (2114 only)

Program clears S-REG.

Baud Rate for

EXT
50
75

110
134.5
150
300
600
900

1200

1800

2400

3600

4800

7200

9600

4K

8K
12K
16K
20K
24K
28K
32K

12966/12968 only

A 4

Halt
102001.
v
SET S-REG TO CONSOLE: L. — — ] If noconsole,
clear S-REG.
15-12 119 8-6 5-0
BAUD RATE 0 TYPE SELECT CODE*
A \
0000 AN
0001 N 000 12531/12880
0010 N 001 12587
0011 010 12966/12968
0100 111 Cross Link
0101
0110
0111 J
1000 4
1001
1010 Press
1011 RUN.
1100
1101
1110 — — T T = 7 Program clears S-REG.
1111 y
[ Halt
102002.
) 4 If no line printer,
SET S-REG TO LINE PRINTER: —— — ] [leave S-REG cleared.
15-9 8-6 5-0
T CODE*
0 TYPE SELECT CODE 000 2767/9866
' 2610/14
- = — 1 2613/17/18
\4
001 2607
Press 2778 -
RUN. 111 Cross Link
v T
| Program determines memory size
l_ _ _] and puts it in the A-REG and S-REG
Halt for the operator to check and change,
102003. if needed, after the halt.
\4
000 SET S-REG TO MEMORY SIZE : — — | SREG mustbeset
001 To correct memory size.
010 15 14-12 11-0
011
100 SIZE 0
101 2
110

Press
RUN.

Program clears S-REG.

Hait
102004.

A

SET S-REG TO DIAG INPUT DEVICE :

v

15-9 86 50 _ 4 Lower SC if device has two.
0 TYPE SELECT CODE * -~
-
v ~
~ 000 Paper tape 2737/2748/2758/2752/2754
Press ~ J 001 Mag tape 7970B/E(9 - track only, Unit 0 only)
RUN. 010 Cartridge disc 7900/1 (removable platter)
011  Cartridge disc 7905/20 (removabie platter, upper surface)
100 Cartridge tape 2644/45
______ -l 111 Cross link input device coupler
v
I
Halt L - Program clears S-REG.
102077.

SET A-REG TO DIAG. SERIAL NUMBER:

15-0

Refer to paragraph 3-2 for DSN explanation,
— — — 4 and paragraph 2-3 for A- or B-REG usage.

v

~ | If A-REG is cleared, the next sequential
Ve diagnostic will be loaded.

SET B-REG TO DIAG. SELECTION :

15-0

If 2114 computer,
set P = 120.

*

v

Ensure loading
device is
ready.

|

Press PRESET,
RUN.

If using cross link in 1/O processor, use SC of link.

7132-6

Continue on
Configurator
Binary Loader
flowchart.

Figure 2-6. Manual Configuration Flowchart.
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2-10. CONFIGURATOR BINARY LOADER

The Configurator Binary Loader is used to load diagnostic programs from the following
devices:

a. Paper Tape Readers; (Type 0)*: HP 2737, 2748, 2758, or teleprinter with paper tape reader.

b. Magnetic Tape; (Type 1)* (requires DMA/DCPC), (Unit 0 only): HP 7970B/E 9-track only,
interfaces = 13181, 13183, 18184.

c. Cartridge Disc; (Types 2 and 3)* (requires DMA/DCPC), (Unit 0 only): HP 7900/1 Remova-
ble platter or HP 7905 Removable platter, upper surface.

The loader utilizes memory addresses N6300 through N6500 as a sector buffer for the disc
loader. Diagnostics are loaded starting at address 130 and they may extend into the sector
buffer area. Therefore, prior to loading the diagnostic, the upper memory boundry required
to load the diagnostic is tested. If it reaches beyond N6300, the loader program will halt
with 106073 displayed. Three possible routes can then be chosen by the operator as follows:

(1) Load the desired diagnostic from a different device.
(2) Restart the loader and specify another DSN.

(3) Continue loading the diagnostic from disc but be aware that the overlayed buffer may
cause unpredictable results.

d. Cartridge Tape; (Type 4)*: HP 2644 or 2645 Terminal with 12966 interface.

e. Cross Loader Coupler; (Type 7)*: This is not a true loader but it allows the program to cross
link to a loader driver in the central processor. The data checking (checksum and address
violation) is done in the I/O processor (or slave) and only the device driver is used in the
central processor. (See paragraphs C-10 through.C-14.)

When using the loader, the files are searched until the specified Diagnostic Serial Number is
found. If the specified DSN is not found, the program will halt 106070. When the Configurator
Binary Loader has loaded the desired diagnostic and the B-Register was cleared, the program
halts 102077 with the A-Register carrying the DSN contained in address 126.

To load the next consecutive binary file, clear the A- and B-Registers, set P=120, press
PRESET and RUN.

All files are assumed to be absolute and the record length is not longer than 60 words including
the count, address, and checksum. The flowchart for the Configurator Binary Loader is in
figure 2-7.

*Type numbers refer to S-Register bits 14 through 12 in Automatic Configuration and
S-Register bits 8 through 6 after halt 102004 is reached in Manual Configuration. They are
also placed in memory location 111 with the select code.
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2-11. DUMP TO PAPER TAPE

The Paper Tape Dump Routine can be employed to dump (a) the configured Configurator, (b)
the configured Configurator and an unconfigured diagnostic, or (c¢) the configured Con-
figurator and a configured diagnostic. The requirements are as follows:

a. The paper tape loader must be specified during configuration as the diagnostic input
device. The Configurator can therefore be loaded from any one of the specified input
devices; the diagnostic, however, must be loaded from the paper tape reader. The Con-
figurator must be configured manually.

b. The dump device must be one of the following:

HP 2895, 2753 (punches)
HP 2752, 2754 (teleprinter tape punch device)

c. The desired diagnostic should be loaded. It can also be configured. If a diagnostic is not
loaded, only a copy of the Configurator Linkage Area, Utility Routines, and Drivers will be
dumped to tape.

The Paper Tape Dump Routine flowchart is shown in figure 2-8.

2-16
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tridge tape,

manually file
forward over
configurator.)

(1f 2644/45 car-

7132-7

y

SEE SPECIFIC MOD
OF DIAGNOSTIC
EXECUTED

Program execution
starts automatically.
( see note )

halt
?

Program requires
a configuration

Set S- REG. Press

S R ——

No

A PRESET, RUN.
End of tape. Checksum or Refer to halt Program speci-
Specified program | " fied in A- REG
ot found. address error table, appendix B. is loaded.
- Execution
f .
Program o program
B-REG set error
to serial halt.
execute I
?
' |
I Are
I all selected
I I programs
Check media executed
and input Load OK677 | | "331133‘ set
device. Halt 102 . I r i I
Y || |
Select A-REG l I Was
different Yes ~ ~ a4 No equal desired Set S- REG. Press Execution ' A- REG
diagnostic(s) v VT A -~ DSN PRESET, RUN. of program, originally set
? 2 | to a DSN
I ?
[N SR |
Halt
Requested pro- 102077.
gram on different
tape
? -
Load A-REG
with DSN‘and Run
Load next B-REG with ) Yes another
tape serial execution prog?ram
l or clear B-REG. ?
Set P =120.
Sequential exe-
cution selected Set P = N6500
(B #0)
y N Ensure loading w) Press PRESET,
v v device 1s ready. RUN.

Search and
load specified
DSN.

NOTE:

If sequential execution of diagnostics
has been selected and the diagnostic
just loaded requires a configuration
input an error halt (normally 102073)
will be reached. Refer to the appropri-
ate manual of diagnostics.

Figure 2-7. Configurator Binary

Loader Flowchart
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C ST/iRT )

——
Set P- REG N is related to
= N7677. - — —— — == memory size.
Note 1.
——————

I

SET S-REG TO :

15-6 5-0
0 PUNCH SC
A4
Press
PRESET,
RUN.

A

Program dumps a leader (120 nulls) to
the punch. Then the contents from
address 2 to the first word of available
memory (FWA specified in address 105);
and from the last word of available
memory (LWA specified in address 106)
to N7677 will be dumped followed by

a trailer (120 nulls).

v

Halt |
102077. Press RUN

if another
‘ END ,

copy is desired,
1. N=0 for 4K, 1 for 8K, 2 for 12K, 3 for 16K, 4 for 20K, 5 for 24K, 6 for 28K,
and 7 for 32K.

7132-8

Figure 2-8. Paper Tape Dump Routine Flowchart
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PROGRAM DESCRIPTION

3-1. GENERAL ORGANIZATION

The program is organized according to the memory map shown in figure 3-1. The map also
includes the paragraph number that describes that area or function. The addresses shown in
figure 3-1 are effective prior to configuration. Utility Routines and Configured Drivers are
moved during configuration to the corresponding addresses in the last page of memory.

The area from 130 to N6477* may be overlayed when a diagnostic is loaded.

3-2. CONFIGURATOR LINKAGE AREA

This area, starting at address 100, is reserved by the Configurator for address links to utility
routines and drivers. It also has data referenced by the diagnostic for computer parameters
such as DMA/DCPC available, Memory Protect, memory size, etc. Refer to figure 3-2 for
details of the linkage area.

When a diagnostic is loaded, it will overlay the JMP START (address 100), FWA (address 105),
and DSN (address 126). The configurator loader does not protect the linkage area when a
binary file is loaded.

The JMP START from address 100 establishes a common starting point for all diagnostics.

The FWA is the first unused memory location after the area occupied by the diagnostic. The
area between the FWA and LWA is essentially unused memory. The LWA is established by
the Configurator utility routines and is set to N6477 which is the last unused memory location
before the routines. Some diagnostics use the area (FWA to LWA) as a buffer area. When
dumping to paper tape, this area is not dumped; only locations 2 to FWA—1 and LWA+1 to
N7677.

The DSN (Diagnostic Serial Number) is used to identify any diagnostic in memory. (See figure
3-3.) BEach diagnostic is assigned a DSN when it is originally written and the revision number
in the DSN is incremented each time the diagnostic is updated. The DSN allows the operator to
check exactly what diagnostic and which revision of the diagnostic is loaded.

Any prereleased diagnostics or control programs will carry a pseudo-DSN of 177777. Figure
3-3 describes the DSN in detail. A diagnostic control program loads individual diagnostics,
supplies parameters necessary for diagnostic execution, and/or monitors the sequential execu-
tion of discrete diagnostics.

*N is related to memory size. Also see figure 2-2, note 2.

3-1
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3-3. PRETEST

The Pretest consists of a check to ensure that all major base set instructions work correctly.
This is a cursory check and is not meant to replace any CPU Diagnostics. Each instruction is
checked in a general manner and the entire base memory is checked with several patterns.
When the Pretest passes, configuration can be performed with relative assurance that the
basic computer is functional.

Four possible halts that can be encountered during the Pretest are as follows:

a. When an error occurs (halt 102066) the operator must refer to the Pretest listing in
appendix D. Any malfunctions must be corrected before continuing.

STARTING
DESCRIPTION
PARAGRAPH MEMORY FUNCTION
ADDRESS
— 10 Trap cells for I/O select codes.
3-2 100 Configurator linkage area (figure 3-2).
3-3 130 Pretest part A.
1400 Storage.

3-3 2000 Pretest part B.

3-4 3000 Establish computer parameters (memory size, DMA, MPRT,
and computer type).

3-5 Configuration of drivers
a. Console
b. Line printer
c. Diagnostic input device.

2-9 Manual configuration.

3-6 4000 Table of drivers
a. Consoles
b. Line printers
c. Diagnostic input devices.

3-7 Utility routines

3-14 Configured drivers
a. Console driver
b. Line printer driver
c. Diagnostic input device driver.
Basic Binary Loader (protected area or IBL).

Note: The shaded area represents an area protected by the Configurator or an area within the BBL. An
attempt to write into location N6500-N7777, when using the Configurator Binary Loader, will
result in a halt 102055. Any programs loaded shall not overwrite the configurator linkage area
(location 100-127), except locations, 100, 105, 116 and 126.

Figure 3-1. Memory Map
3-2
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OCTAL

ADDRESS CONTENTS MEANING
100 JMP START GO TO START OF USER PROGRAM
101 NOP RESERVED
102 DEF CNSLO CONSOLE OUTPUT DRIVER
103 DEF LNPTR LINE PRINTER DRIVER
104 DEF CNSLI CONSOLE INPUT DRIVER
106 FWA OCT 130 FIRST WORD OF AVAILABLE MEMORY
106 LWA OCT 6477 LAST WORD OF AVAILABLE MEMORY
107 DEF LOADR LOADER PROGRAM
10 T™C DEC —200 1 MILLISEC. TIME COUNT
111 ocTo LOADER SELECT CODE
112 ocT o CONSOLE SELECT CODE (0=NOT AVAILABLE)
113 OCTO LINE PRINTER SELECT CODE (0=NOT AVAILABLE)
114 OCTO CONSOLE SELECT CODE (0=NOT AVAILABLE)
115 0oCT 0 COMPUTER TYPE/OPTIONS
116 ocTo USER CARD TYPE AND SC
117 OCT O MEMORY SIZE
120 JSB 10781 GO TO LOADER PROGRAM
121 DEF TMR 1 MILLISEC. TIMER ROUTINE
122 DEF SWR CHECK S-REG
123 DEF D2ASC DECIMAL TO ASCII CONVERSION
124 DEF 02ASC OCTAL TO ASCIi CONVERSION
125 DEF ASC2N ASCII TO NUMBER CONVERSION
126 DSN OCT 000200 DIAGNOSTIC SERIAL NUMBER (CONF./REV. 1)
127 DEF FMTR FORMATTER ROUTINE

REV B
Figure 3-2. Linkage Area
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DIAGNOSTIC PROGRAMS

BIT 15 14 13 12 1M 10 9 8 7|6 5|4l3 2[1[0

1 X X GROUP NO. REV INDIVIDUAL

Individual number
in a particular
group.
Individual revision:
Level 0=Original
Level 1-7=Revision
Diagnostic group (Category), see note below.
Bit is set if this is a data file
for the specified diagnostic.

Single device diagnostic=0
Multi device diagnostic=1

DIAGNOSTIC CONTROL PROGRAMS

BIT 15 14 13 12 11110[9 8!7]6 5|4’3 2L1]0

0 X 0 PROG. NO. REV UPDATES

Reflects number of
releases due to
updates of any, or
several inclusive
modules.

Individual control

program revision

Control program number

Standalone control program=0
Requires other modules=1

NOTE: The DSN is always at location 126.
See appendix A for DSN examples.

REV.B

Figure 3-3. Diagnostic Serial Number (DSN)

3-4
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b. Halts 102020 and 102021 can occur only when testing a 2115 or 2116 computer where the
S-Register cannot be modified under program control.

c¢. Halt 102077 indicates successful Pretest execution.

3-4. COMPUTER PARAMETERS

The parameters calculated by the program are: computer type, DMA/DCPC, Memory Protect,
and memory size. After being calculated, the computer type is used to look up the standard
features, and the 1-millisecond timing constant. See figure 3-4 for computer type and options
parameter details and figure 3-5 for memory size parameter details.

The calculated parameters are printed on the console device when Conversational Configura-
tion is used. They are displayed in the A- and S-Registers when Manual Configuration is used.
The display of parameters is for operator reference. If the parameters are wrong, it is a direct
indication that the appropriate hardware has failed. The operator can correct the parameters
by using Manual Configuration.

BIT SET IF AVAILABLE 21MX E | 21MX M 2100 2116 2115 2114
A/S A/B/C A A/B
0 POWER FAIL AUTO RESTART 1 1 1 X X X X X X
1 EXTENDED ARITHMETIC UNIT 1 1 11 X X X X 00
2 DMA/DCPC X X X 1 X X X X 0 x
3 CENTRAL INTERRUPT REG. 1 1 101 X+ 1 1 X* 0 1
4 MEMORY PARITY CHECK 1 1 11 X X X
5 MEMORY PROTECT X X 10 X X X 0 0o
6 FLOATING POINT 1 1 X 1 0 0 O 0 0 o
7 DMA (1 CHANNEL ONLY) o 0 0o 0 0 0 O 0 0 1
8 RESERVED 0 0 0 0 0 0 0 0 0 0
9 RESERVED o] 0 0 o 0 0 O 0 0 o0
10 RESERVED o 0 0 0 0 0 0 0 0
1 RESERVED [¢] 0 0 o0 0 0 O 0 00
12 1 0 11 10 1 0 10
13 4] 0 11 [ 0 0 1
14 COMPUTER TYPE CODE o] 0 11 0 0 O 1 1
15 1 1 0 0 0 0 O 0 0 o0
NOTES: * = ON EARLIER MODELS THIS WAS AN OPTION
X = OPTIONAL FEATURE AVAILABLE ON INDICATED COMPUTER
0=FEATURE NOT AVAILABLE ON INDICATED COMPUTER
1 =STANDARD FEATURE ON INDICATED COMPUTER.
LINKAGE AREA , ADDRESS 115,

Figure 3-4. Computer Type and Options
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In determining the computer type, it should be noted that the Configurator cannot distinguish
between a 2115 and 2116 computer. The program will default to a 2115 calculation if the
calculated memory size is 8K or less.

The S-Register will flash to indicate a hardware problem if one exists when checking for
MPRT. The operator must press HALT, PRESET, RUN.

3-5. CONFIGUBATION OF DRIVERS

The device drivers are written in such a way that only the basic hardware differences (in
programming for each device and interface) are kept in a table. One table is used for each
driver (console line printer and diagnostic input device). When a device is specified, the
appropriate driver is moved from the table to the driver area of the Configurator. During the
move the select code is set to the one specified by the operator. If a cross link is specified, the
program will only configure the driver that has been loaded into the driver area. Refer to
paragraph C-10. If no device is specified, a pseudo-driver is used so that if the diagnostic calls
that driver no action is taken. The select code in the base page is also cleared to indicate that
there is no device for that driver. When using Conversational or Automatic Configuration, the
Configurator program determines the console interface type installed in the select code
specified by the operator. If the Configurator is unsuccessful in determining the interface type,
the program will halt 102022. The operator must enter a new select code or use Manual
Configuration.

If a line printer was not specified during configuration, a pseudo-driver is used to call the
console output driver, Therefore, in the event the diagnostic calls the line printer driver, the
message will appear on the console.

The Configurator program asks for the device model number of the diagnostic input device and
the select code during configuration. This data is used to look up the Binary Loader driver.

MEMORY 15 14 13 12 1.0
SIZE
4K 0 0 0 O 0
8K 0 0 o0 1 0
12K 0 0 1 0 0
16K 0 0o 1 1 0
20K 0 1.0 0 0
24K 0 1 0 1 0
28K 0 11 0 0
32K 0 11 9 0

LINKAGE AREA, ADDRESS 117,

Figure 3-5. Memory Size
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If the diagnostic input device model number cannot be found during input, the request line will
be output repeatedly until a valid device number is entered. The same situation applies to the
select code if the entry is greater than 77 or less than 10.

3-6. TABLE OF DRIVERS

The tables consist of console, line printer, and diagnostic input device drivers. The drivers in
each table are written in a format that can be relocated to the driver routine area of memory
during configuration. Primarily, the tables represent hardware differences (in programming)
that must be known in order to interface with the driver routines.

The tables contain the following device drivers:

a. Console:
12531/12880
12587
12966

b. Line printer:
2767/9866
2607/2610/2613/2614/2617/2618/2778

c. Diagnostic Input Device:
Paper tape: 27317, 2748, 2758 (or teleprinter)
Magnetic tape: 7970B/E (9-track unit 0)
Cartridge disc: 7900/1 (unit 0, removable platter only)
Cartridge disc: 7905/20 (unit 0, removable platter, upper surface only)
Cartridge tape: 2644/2645 terminal

3-7. UTILITY ROUTINES

The following six paragraphs, listed below, describe the calling sequence for each of the Utility
routines. The routines are generally required by diagnostics and are therefore incorporated in
the configurator and are not overlayed by the diagnostic. These routines do not change the
interrupt system and are interruptable at any point if the interrupt system is enabled.

a. Timer or Wait Loop.

b. S-REG Check.

c. Decimal (Integer) to ASCII Conversion.
d. Octal to ASCII Conversion.

e. ASCII to Number (Binary) Conversion.
f. Formatted Output.

The routines will not be directly used by the operator and are described here only to provide a
broader scope of understanding the Configurator. The information can be used as a basis for
creating individual diagnostics to run under the Configurator.
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3-8. TIMER OR WAIT LOOP (ONE MILLISECOND)

CALLING SEQUENCE:

LDA TIME NUMBER OF MILLISEC.

P JSB  121B,I GO TO TIMER
P+1 RV NORMAL RETURN
TIME DEC 100 100 MILLISEC.

From P to P+1 = Time X 1 millisecond.

3-9. S-REGISTER CHECK
CALLING SEQUENCE:

LDB SW10 SWITCH NUMBER

P JSB  122B,I CHECK IT
P+1 R RETURN IF SWITCH(ES) IS ON
P+2 R RETURN IF SWITCH IS OFF

SW10 OCT 002000 S-REG BIT 10

Upon entry the B-register contains the mask for the switch(es) of interest. The return is P+ 2 if
the switch is off (or all off) or P+ 1 if any switches in question are on.

3-10. DECIMAL TO ASCII CONVERSION

CALLING SEQUENCE:

CLE START WITH UPPER HALF (CCE=LOWER*)
LDA DECNO GET NUMBER FOR CONVERSION
LDB BFPTR GET LOCATION IN BUFFER TO STORE THE
CONVERTED NUMBER
JSB  123B,] MAKE CONVERSION
NORMAL RETURN

DECNO DEC -32000 DECIMAL VALUE
BFPTR DEF  ##* POINTER TO BUFFER

The above call will result in the following:
BFPTR — 3

0 ASCII characters in memory.
0 0

DO

Note: The routine does a right justify. The contents of the A- and B-Registers are lost.
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3-11. OCTAL TO ASCII CONVERSION

CALLING SEQUENCE:

CLE START WITH UPPER HALF (CCE=LOWER¥)
LDA OCTN GET OCTAL NUMBER TO BE CONVERTED TO ASCII
LDB BFPTR GET LOCATION IN BUFFER TO STORE THE
CONVERTED NUMBER
JSB  124B,I MAKE CONVERSION
NORMAL RETURN

OCTN OCT 034567

The above call will result in the following:

BFPTR O 3
4 5 ASCII characters in memory.
6 7

Note: The routine does a right justify. The contents of the A- and B-Registers are lost.

3-12. ASCII TO BINARY CONVERSION

Converts a decimal or octal ASCII coded number in memory to a binary number and puts it in
the A-Register. This routine will accept ASCII numbers only, 60 to 70 (octal). Any other
characters will terminate the conversion or the routine will terminate after converting the
sixth character.

CALLING SEQUENCE:

CLA DECIMAL CONVERSION (CCA=O0OCTAL)
LDB BFPTR GET LOCATION IN BUFFER TO STORE THE
CONVERTED NUMBER
CLE START WITH UPPER HALF (CCE=LOWER?)
JSB  125B,] MAKE CONVERSION
NORMAL RETURN
A-REG = CONVERTED NUMBER
B-REG = BUFFER ADDRESS OF NEXT CHARACTER
E-REG = UPPER/LOWER CHARACTER*

3-13. FORMATTED OUTPUT

To make it easier for programming, a simple format output call is available. This allows more
room for the diagnostic.

*A four word buffer is required in this mode.
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CALLING SEQUENCE:

CLA, CLE (see note 1) FORMAT STARTING
LDB FMTA POINTER TO FORMAT STRING
JSB  127B,I CALL FOR OUTPUT
NORMAL RETURN
A = 0 (OUTPUT COMPLETE)
B=20
or
A = 43 (# WAS REQUESTED)
B = N.A.

FMTA DEF *+1
ASC 7, FORMAT OUTPUT/

FORMAT CONTROL CHARACTERS
# NUMBER OUTPUT (See explanation — next page.)

/ OUTPUT BUFFER WITH A CR-LF (OR PRINT IF OUTPUTTING TO LINE
PRINTER)

OUTPUT BUFFER WITHOUT A CR-LF (OR SUPPRESS PRINT OF PENDING
BUFFER, IF OUTPUTTING TO LINE PRINTER, UNTIL A /CONTROL CHAR-
ACTER IS ENCOUNTERED)

/= or « will cause a return with the original A- and B-REGS.

Il

Il

T
I

Note 1: CLA, CLE = OUTPUT TO CONSOLE
CLA, CCE = OUTPUT TO LINE PRINTER

CALLING SEQUENCE: (number output)

This call can be used only in conjunction with the calling sequence above.

CCA (see note 2) OUTPUT NUMBER (OCTAL)

LDB NMBR GET NUMBER FOR OUTPUT

JSB  127B,I CONTINUE FORMAT OUTPUT WITH NUMBER
RETURN

Note 2: CCA = OUTPUT NUMBER IN OCTAL
CLA, INA = OUTPUT NUMER IN DECIMAL

If a call is made for a number output but a format has not been established, no action is taken
and control is returned to P+ 1.

When the Format routine is started (A= 0), the formatter moves each character in the string to
a buffer. Each character is examined for the three control characters. If the character is #, a
jump back to the caller is made. The program then indicates the type of conversion and passes
the number back. The number is then converted and added to the buffer. The formatter will
then continue to move each character until another control character is found. If the output
string is larger than the format buffer, the buffer is output but no CR-LF or PRINT command
is given. This process continues until a terminating control character is found (/ or «-).

*A four word buffer is required in this mode.

3-10



24296

3-14. CONFIGURED DRIVERS

The followng paragraphs (listed below) describe the calling sequence for each of the drivers
(console, line printer, and diagnostic input device) available to the diagnostic program.

a. Console Output.
b. Console Input.

Line Printer Output.

& o

Binary Loader.

3-15. CONSOLE OUTPUT
a. Calling Sequence:

LDA CNT BUFFER COUNT

LDB BUFA  BUFFER ADDRESS

JSB 102B,I CALL CONSOLE OUTPUT DRIVER
RETURN WHEN COMPLETE
A + B MEANINGLESS

b. Count and Address:

The count is the positive number of 8-bit characters in the buffer. The address is the
absolute memory location of the first byte in the buffer.

Note: The count cannot be negative, the results are unpredictable. A buffer
count of zero will issue a CR-LF to the console.

c. Call Console Output Driver:

This call will initialize an output of the specified buffer. The buffer is unpacked 8 bits (1
byte) at a time and transferred to the console. When the transfer has reached the count, a
carriage return (CR) line feed (LF) is issued and the driver returns to the caller. If, during
a transfer, a RUBOUT character is found, the driver will return to the caller at that point
regardless of the remaining count, and no carriage return or line feed is issued.

3-16. CONSOLE INPUT
a. Calling Sequence:

LDA CNTMX MAXIMUM INPUT COUNT
LDB BUFA  BUFFER ADDRESS
JSB  104B,I CALL CONSOLE INPUT DRIVER
RETURN WHEN COMPLETE
A = NUMBER OF CHARACTERS INPUT BY THE
OPERATOR
B = MEANINGLESS

3-11



24296

b. Count and Address:

The count is the positive maximum number of 8-bit characters to be input and loaded into
the buffer. The address is the absolute memory location of the buffer.

Note: The count cannot be negative or zero, the results are unpredictable.
c. Call Console Input Driver:
This call will initialize an input from the console device. The characters will be put in the
buffer in packed format (8-bit bytes) until the operator enters a CR (carriage return), or the
buffer is filled.
Note: The driver automatically takes care of a RUBOUT (or delete) by the
operator, issues a CR/LF, and resets the pointers to the start of the
buffer. The driver requires only a CR to terminate an input.

d. Return:

When the operator enters a line feed, or the buffer is filled, the driver will return to the
caller with the A-REG set to the input count.

3-17. LINE PRINTER OUTPUT

The same rules apply as for the Console Output driver except:

a. The JSB is JSB 103B,1.
b. A halt 106076 will occur if the line printer is not ready.
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DIAGNOSTIC SERIAL NUMBERS

A

Major groups are listed first (these are the prefixes for the DSN’s). Specific DSN’s follow this

listing.
DSN

000RXX
100RXX
101RXX
102RXX
103RXX
104RXX
105RXX
106RXX
107RXX
110RXX
111RXX
112RXX
113RXX
114RXX
116RXX
117RXX
177777

DIAGNOSTIC GROUP

Control Programs
Reserved

CPU

Memory

Interface Cards
Consoles

Line Printers

Tape Readers/Punches
Plotters

Reserved

Discs

Mag Tapes

Card Readers
Reserved

Reserved

Special Peripherals
Prereleased program

Notes: See figure 3-3 in paragraph 3-2 for explanations.

R = revision.

All one’s in the DSN represents a prereleased diag-

nostic or control program.

A diagnostic reference table is presented in table A-1, which lists the DSN’s, diagnostic
designations, part numbers, and date codes for the HP 2100 Series diagnostic media and the
appropriate diagnostic reference manuals used with this Configurator.
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24396A-F Products Cross Reference List

Table A-1. Diagnostic Reference Table for HP 24396A-F Products

SINGLE FILE PAPER TAPE

MULTIPLE FILES

PARTS SUPPLIED WITH PRODUCT

PRODUCT NO. NAME SOFTWARE MANUALS
24396A CPU AND MEMORY DIAGNOSTICS ON PAPER TAPES 24296-60001 24396-14001
24396-12001
24396-12002
24396-12003
243968 DIAGNOSTIC LIBRARY ON 7900/01 CARTRIDGE DISC 24396-13001
24396C DIAGNOSTIC LIBRARY ON 7905 CARTRIDGE DISC 24396-13101
24396-14001
24396-14002
24396-14003
24396D DIAGNOSTIC LIBRARY ON 7970B MAGNETIC TAPE (800 BPI) 24396-13501
24396-14004
24396E DIAGNOSTIC LIBRARY ON 7970E MAGNETIC TAPE (1600 BPI) 24396-13601
24396F DIAGNOSTIC LIBRARY ON 2644/45 MINICARTRIDGES 24396-13301 24396-14001

24396-13302 24396-14002

24396-13303 24396-14003
24396-13304 24396-14004
24396-13305
24396-13306
24396-13307
24396-13308
24396-13309

24396-13310

* The diagnostics and control programs listed in this
reference table are stored on the appropriate media
in the sequence specified by the table.

This does not imply that a specifiec system delivered
to a user is compatible with all the hardware listed
in this table.

REQ
MEM PAPER TAPE 2644/45 CARTRIDGE | DISC/MAG TAPE
DSN DESIGNATION SIZ | BINARY D.C.| MANUAL | BINARIES D.C.| BINARIES D.C. |BINARIES D.C. |MANUAL VOL.
000200 | DIAGNOSTIC CONFIGURATOR 4K | 24296-60001 | 1627 | 02100-90157 | 24296-60001 1627 THE DIAGNOSTIC CONFIGURATOR IS THE
FIRST FILE ON EVERY CARTRIDGE TAPE,
DISC AND MAG TAPE.
101100 | MEMORY REFERENCE INSTRUCTION GROUP | 4K | 24315-16001 | 1624 | 02100-90218
101001 | ALTER SKIP INSTRUCTION GROUP 4K | 24316-16001 | 1431 | 02100-90211
101002 | SHIFT ROTATE INSTRUCTION GROUP 4K | 24317-16001 | 1431 | 02100-90212 |p24396-12001 1644
102200 | CORE MEMORY (2100/16/15/14) 4K | 24323-16001 | 1624 | 02100-90219
102104 | SEMICONDUCTOR MEMORY (21MX) 4K | 24395-16001 | 1644 | 24395-90001
101004 | EAU INSTRUCTION GROUP 4K | 24319-16001 {1431 | 02100-90214
101207 | FLOATING POINT INSTRUCTION GROUP 4K | 24320-16001 1551 | 24320-90001 24396-13301 1726 24396-14001
102001 | MEMORY PROTECT (2116/15/14) 4K | 24324-16001 | 1431 | 02100-90220 | }24396-12002 1710
102002 | MEMORY PARITY CHECK (2116/15/14) 4K | 24325-16001 | 1431 | 02100-90221
102305 { MEM PROT/PARITY ERROR (2100/21MX) 4K | 12892-16001 | 1705 [ 12892-90005
101206 | POWER FAIL AUTO RESTART 4K | 24321-16001 | 1635 [ 02100-90216
101003 | INPUT OUTPUT INSTRUCTION GROUP 4K | 24318-16001 | 1431 | 02100-90213
143100 | GENERAL PURPOSE REGISTER 4K | 24391-16001 | 1726 | 24391-90001 |)24396-12003 1726
101105 [ DIRECT MEMORY ACCESS (2114/15/16) 4K | 24322-16001 | 1502 [ 02100-90217
101220 | DIRECT MEMORY ACCESS (2100/21MX) 4K | 24322-16002 | 1705 | 24322-90002
101011 | EXT. INSTR. GROUP (INDEX) 4K | 12943-16002 | 1432 | 12943-90004
101112 | EXT. INSTR. GROUP (WORD,BYTE,BIT) 4K | 12943-16001 | 1728 | 12943-90004
101110 | 2100 FAST FORTRAN PACKAGE 4K | 12907-16003 | 1632 | 12907-90003
101113 | 21MX FAST FORTRAN PACKAGE 1 4K | 12977-16004 [ 1632 | 12977-90002
101114 | 21MX FAST FORTRAN PACKAGE 2 4K | 12977-16005 | 1632 | 12977-90002 24396-13302 1728
101016 | 2000 ACCESS COM PROCESSOR F.2100 8K | 13206-16001 | 1526 | 13206-90003
101117 | 2000 ACCESS COM PROCESSOR F.21MX 8K | 13207-16001 | 1632 | 13207-90003
102003 [ MEMORY EXPANSION UNIT 16K | 12929-16001 | 1506 | 12929-90003 24396-14002
102006 [ SEMICOND MEMORY, MICROCODED F.21MX | 4K | 24395-16002 [ 1644 | 24395-90003
103201 | TIME BASE GENERATOR 4K | 12539-16001 | 1706 | 12539-90011
143020 | /O CHANNEL OR 12979 EXTENDER 4K | 12979-16001 | 1436 | 12979-90010 7900 DISC:
103115 | 12936 PRIVILEGED INTERRUPT 4K | 12936-16001 | 1643 | 12936-90003 24396-13001 1728
103105 | 12908/12978 WCS 256 W. 4K | 12908-16001 [ 1502 | 12908-90013 24396-13303 1728
103023 | 13197 WCS 1024 W. 4K | 13197-16002 | 1640 [ 13197-90002 7905 DISC:
103207 | 12889 HARDWIRED SERIAL INTERFACE 4K | 24335-16001 | 1717 | 02100-90169 24396-13101 1728
103122 | 59310 INTERF. BUS INTERFACE 4K | 59310-16001 | 1728 | 59310-90061
7970B MAG TAPE:
103003 | 12587 ASYN. DATA SET INTERF. 8K | 12587-16001 | 1552 | 12587-90013 24396-13501 1728
103010 | 12920 ASYN. MULTIPLEXER (DATA) 4K | 12920-16001 [ 1444 [ 12920-30009
103011 | 12920 ASYN. MULTIPLEXER (CNTL) 4K | 12920-16002 | 1444 | 12920-90009 7970E MAG TAPE:
103012 | 12621 SYNC. DATA SET (RECEIVE) 4K | 12621-16001 | 1532 | 12621-90008 24396-13304 1628 |24396-13601 1728
103013 | 12622 SYNC. DATA SET (SEND) 4K | 12622-16001 | 1532 | 12622-90008
103116 | 12967 SYNC. INTERFACE 4K | 12967-16001 | 1438 | 12967-90001
103017 | 12966 ASYN. DATA SET 8K | 12966-16001 | 1519 | 12966-90004
103121 | 12968 ASYN. COMM. INTERFACE 4K | 12968-16001 | 1602 | 12968-90003
24396-14003
104000 | 2600 KEYBOARD DISPLAY TERMINAL 4K | 24200-16002 | 1615 | 24200-90002
104003 | TELEPRINTER 4K | 12531-16001 | 1509 | 12531-90042 24396-13305 1628
144105 | 2762A/B TERMINAL (TERMINET) 8K | 02762-16001 | 1546 | 02762-90035
104007 | 2615 VIDEO TERMINAL 4K | 24351-16001 | 1347 | 02615-90002
104011 | 2640 INTERACTIVE TERMINAL 8K | 02640-16001 | 1502 | 02640-90020
104012 | 2644 MINI DATA STATION (NON CTU) 8K | 02644-16001 | 1542 | 02644-90012 24396-13306 1643
104013 | 2644 MINI DATA STATION (CTU ONLY) 8K | 02644-16002 | 1542 | 02644-90012
104017 | 92900 TERMINAL SUBSYS (3070,40280) 8K | 92900-16001 | 1643 | 92900-90003
105000 | 2610/14 LINE PRINTER 4K | 24366-16001 | 1451 | 24366-90001
105101 | 2767 LINE PRINTER 4K | 12984-16001 | 1611 | 12984-90005
105102 | 2607 LINE PRINTER 4K | 24340-16001 | 1446 | 12987-90004
145103 | 2613/17/18 LINE PRINTER 4K | 02618-16001 | 1633 | 02618-90006 24396-13307 1633
105104 | 9866 LINE PRINTER 4K | 12996-16001 | 1541 | 12996-90001
112100 | 9-TRACK MAG TAPE (7970, 13181/3) 8K | 13181-16001 | 1629 | 13181-90095
112102 | 7/9 TRACK MAG TAPE (13184 INTF) 8K | 13184-16001 | 1629 | 13184-90008
111001 | DISC FILE (2883) 8K | 12965-16001 | 1451 | 12965-20009 24396-14004
111104 | 12732 FLEXIBLE DISC SUBSYSTEM 8K | 12732-16003 | 1708 | 12732-90003 24396-13308 1710
111202 | 7900/01 CARTRIDGE DISC 8K | 12960-16001 | 1644 | 12960-90003
111303 | 7905/20 CARTRIDGE DISC 16K | 12962-16001 {1701 | 12962-90001
146200 | PAPER TAPE READER-PUNCH 4K | 12597-16001 | 1725 | 12597-90031
107000 | DIG. PLOTTER INTERFACE (CALCOMP) 4K | 12560-16001 | 1540 | 12560-90029
113100 | 2892 CARD READER 4K | 12924-16001 | 1537 | 12924-90006 24396-13309 1725
113001 | 2894 CARD READER PUNCH 8K | 12989-16001 [ 1614 | 12989-90001
113003 | 7261 CARD READER 4K | 07261-16005 | 1546 | 07261-90005
010000 | DIAGNOSTIC CROSS LINK 4K | 24296-16003 | 1627 | 02100-90157 24396-13310 1628
011000 | 7900/05/20 DISC INITIALIZATION 4K | 24296-16002 [ 1627 | 02100-90157
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Table A-2. Diagnostic Reference Table for Part no. 24998-14002

SINGLE FILE PAPER TAPE MULTIPLE FILES
REQ
MEM 2645 CARTRIDGE
DSN DESIGNATION* Siz BINARY D.C. MANUAL BINARIES D.C.
000200 DIAGNOSTIC CONFIGURATOR 4K 24296-60001 1627 02100-90157 THE DIAGNOSTIC CON-
FIGURATOR IS THE FIRST
FILE ON EVERY CAR-
TRIDGE TAPE.
101100 MEMORY REFERENCE INSTRUCTION GROUP 4K 24315-16001 1624 02100-90218
101001 ALTER SKIP INSTRUCTION GROUP 4K 24316-16001 1431 02100-90211
101002 SHIFT ROTATE INSTRUCTION GROUP 4K 24317-16001 1431 02100-90212
102104 SEMICONDUCTOR MEMORY (21MX) 4K 24395-16001 1644 24395-90001
101004 EAU INSTRUCTION GROUP 4K 24319-16001 1431 02100-90214
101207 FLOATING POINT INSTRUCTION GROUP 4K 24320-16001 1551 24320-90001
102305 MEM PROT/PARITY ERROR (2100/21MX) 4K 12892-16001 1705 12892-90005 24998-13301 1728
101206 POWER FAIL AUTO RESTART 4K 24321-16001 1635 02100-90216
101003 INPUT OUTPUT INSTRUCTION GROUP 4K 24318-16001 1431 02100-90213
143100 GENERAL PURPOSE REGISTER 4K 24391-16001 1726 24391-90001
101220 DIRECT MEMORY ACCESS (2100/21MX) 4K 24322-16002 1705 24322-90002
101011 EXT. INSTR. GROUP (INDEX) 4K 12943-16002 1432 12943-90004
101112 EXT. INSTR. GROUP (WORD,BYTE,BIT) 4K 12943-16001 1728 12943-90004
101113 21MX FAST FORTRAN PACKAGE 1 4K 12977-16004 1632 12977-90002
101114 21MX FAST FORTRAN PACKAGE 2 4K 12977-16005 1632 12977-90002
102003 MEMORY EXPANSION UNIT 16K 12929-16001 1506 12929-90003
102006 SEMICOND MEMORY, MICROCODED F.21MX 4K 24395-16002 1644 24395-90003
103201 TIME BASE GENERATOR 4K 12539-16001 1706 12539-90011 24998-13302 1728
143020 /O CHANNEL OR 12979 EXTENDER 4K 12979-16001 1436 12979-90010
103023 13197 WCS 1024 W. 4K 13197-16002 1640 13197-90002
103207 12889 HARDWIRED SERIAL INTERFACE 4K 24335-16001 1717 02100-90169
103122 59310 INTERF. BUS INTERFACE 4K 69310-16001 1728 59310-90061
103010 12920 ASYN. MULTIPLEXER (DATA) 4K 12920-16001 1444 12920-90009
103011 12920 ASYN. MULTIPLEXER (CNTL) 4K 12920-16002 1444 12920-90009
103012 12621 SYNC. DATA SET (RECEIVE) 4K 12621-16001 1532 12621-90008
103013 12622 SYNC. DATA SET (SEND) 4K 12622-16001 1532 12622-90008
103116 12967 SYNC. INTERFACE 4K 12967-16001 1438 12967-90001 24998-13303 1710
103017 12966 ASYN. DATA SET 8K 12966-16001 1519 12966-90004
104003 TELEPRINTER 4K 12531-16001 1509 12531-90042
144105 2762A/B TERMINAL (TERMINET) 8K 02762-16001 1546 02762-90035
104011 2640 INTERACTIVE TERMINAL 8K 02640-16001 1502 02640-90020
104017 92900 TERMINAL SUBSYS (3070,40280) 8K 92900-16001 1643 92900-90003
105102 2607 LINE PRINTER 4K 24340-16001 1446 12987-90004
145103 2613/17/18 LINE PRINTER 4K 02618-16001 1633 02618-90006
105104 9866 LINE PRINTER 4K 12996-16001 1541 12996-90001 24998-13304 1710
112100 9-TRACK MAG TAPE (7970, 13181/3) 8K 13181-16001 1629 13181-90095
111104 12732 FLEXIBLE DISC SUBSYSTEM 8K 12732-16003 1708 12732-90003
111202 7900/01 CARTRIDGE DISC 8K 12960-16001 1644 12960-90003
111303 7905/20 CARTRIDGE DISC 16K 12962-16001 1701 12962-90001
146200 PAPER TAPE READER-PUNCH 4K 12597-16001 1725 12597-90031
113100 2892 CARD READER 4K 12924-16001 1537 12924-90006 24998-13305 1725
113003 7261 CARD READER 4K 07261-16005 1546 07261-90005
010000 DIAGNOSTIC CROSS LINK 4K 24296-16003 1627 02100-90157
011000 7900/05/20 DISC INITIALIZATION 4K 24296-16002 1627 02100-90157
Note: Part no. 24998-14002 consists of the 5 cartridge tapes 24998-13301, 24998-13302, 24998-13303, 24998-13304, and 24998-13305 plus all manuals listed in the table.
*The diagnostics and control programs listed in this reference table are stored on the appropriate media in the sequence specified by the table. This does not imply that a specific
system delivered to a user is compatible with all the hardware listed in this table.

A-5/A-6



CONFIGURATOR HALT CODE SUMMARY

HALT CODE

102000

102001

102002

102003

102004

102010

REASON/RESPONSE

Manual Configuration was selected (S-REG originally cleared). The
program is requesting the computer type and options. The program
calculated type and options are stored in the A-REG and S-REG (S-REG
only if the computer being used is a HP 21MX, 2100A/S or 2114A/B).

Refer to figure 3-4 and paragraph 3-4 and if necessary, change the
S-REG to the correct, or desired value and press RUN.

Manual Configuration was selected (S-REG originally cleared). The
program is requesting the console interface type and select code. The
A-REG and S-REG are cleared by the program prior to the halt.

Refer to figure 2-6 for the correct bit setting, set the S-REG accordingly
and press RUN. If no console device is available ensure that the S-REG
is cleared and then press RUN.

Manual Configuration was selected (S-REG originally cleared). The
program is requesting the line printer type and select code. The A-REG
and S-REG are cleared prior to the halt.

Refer to figure 2-6 for the correct bit setting, set the S-REG accordingly
and press RUN. If no line printer is available ensure that the S-REG is
cleared then press RUN.

Manual Configuration was selected (S-REG originally cleared). The
program is requesting the memory size. The program calculated size is
stored in the A-REG and S-REG (S-REG only if the computer being used
is a 21MX, 2100A/S or 2114A/B).

Refer to figure 3-5 and paragraph 3-4 and if necessary, change the
S-REG to correct, or desired value then press RUN.

Manual Configuration was selected (S-REG originally cleared). The
program is requesting the diagnostic input device type and select code.
The A-REG and S-REG are cleared by the program prior to the halt.

Refer to figure 2-6 for the correct bit setting, set the S-REG accordingly
then press RUN.

Illegal select code (<<10) for diagnostic input device or console was
chosen. Restart at P = 100 for configuration or P = 2 for Pretest.

(If halt occurs during disc initialization, there was no console specified
and program cannot be run.)
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HALT CODE

102011

102020

102021

102022

102033

102044

102045

102055

102066

102071

102072

B-2

24296

REASON/RESPONSE

Checksum error during the loading of a binary file.

Pretest halt for 2115 or 2116 computer. Set S-REG to 177777 and press
RUN.

Pretest halt for 2115 or 2116 computer. Clear S-REG and press RUN.

Conversational or Automatic Configuration was selected and the con-
sole interface type could not be determined by the configurator from the
select code input to the S-REG.

Check the S-REG for the correct select code:
a. Change it if incorrect, then press RUN.

b. If the select code is correct check the interface type. If it is not a
12531, 12880, 12587, 12966 or 12968, no driver is available and no
console can be specified.

c. Ifthe select code and type are correct there is a possible problem on
the interface board and the Manual Configuration must be used.
The diagnostic for the console or interface should be run.

The disc boot has been loaded and executed. During execution the boot
could not find the DMA/DCPC control word in upper memory (for the
select code).

Load A-REG bits 5-0 with the disc select code and press RUN.
Disc did not respond with a flag. Restart program.

Disc not ready or a hardware failure has occurred. Press RUN to try
operation again.

Address violation during the loading of a binary file.

Pretest failed. Refer to M-REG for memory location in Pretest and
appendix D for program listing.

Manual Configuration was selected (S-REG originally cleared) and the
console type input by the operator was not valid.

a. To leave a pseudo-driver in place, press RUN or

b. Restart configuration.

An invalid loader type has been specified during configuration.
a. Press RUN to leave a pseudo-loader in the driver area or

b. Restart configuration.
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HALT CODE

102077

106070

106071%

106072%

REASON/RESPONSE

End-of-operation.

a. Disc Boot.

b. Disc Initialization.

c. Paper Tape Dump.

d. Load Complete.

e. Configuration Complete (Manual).
f.  Pretest Complete.

“End-of-Files” was reached during a diagnostic load operation. The
specified DSN was not found.

If a different diagnostic(s) selection on the current tape is desired:
a. Load the A-REG with a new DSN.

b. Clear the B-REG if sequential execution is not desired, otherwise
set B-REG to appropriate sequential selection.

c¢. Ready input device, set P-REG = 120, press PRESET and RUN.
If the diagnostic(s) originally selected is on a different tape:

a. Load the new tape. (If a 2644/45 cartridge tape, manually file for-
ward over the configurator.)

b. If sequential execution was selected (B # 0) set P-REG = N6500.

c. Ready input device, press PRESET and RUN.

No console was specified during configuration. A pseudo-driver was
configured in place of the console driver and a request for input from the
console was generated by the diagnostic.

Press RUN to return to the program — but it should be noted that the
request is in error. The program should check for the presence of a
console (address 114 = SC of the console) before making a request.

No diagnostic input device was specified during Manual or Automatic
configuration. A pseudo-driver was configured in place of the diagnostic
input device driver and a request for input was generated by the diag-

nostic or the operator.

No loading is possible.

B-3
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HALT CODE REASON/RESPONSE

106073* This halt has two meanings as follows:

a. During a transfer using the I/O processor loader link, an error was
encountered. Restart the loader program in the I/O processor.

b. The diagnostic memory size exceeded the available space. (Refer to
paragraph 2-10c.)

106074* Error on diagnostic input device (paper tape, magnetic tape, cartridge
tape, or disc):
a. Device not ready; ready device: Press RUN.
b. Time-out on long paper tape leader: Press RUN.

Incorrect SC or device type specified: Reconfigure Configurator.

e

d. Data error on device: Restart loader in Configurator by setting P =
120, A-REG to DSN, and B-REG to serial execution.
106075* All unused memory locations in the first 4K are loaded with halts
106075.
106076* An output request to the line printer has been generated and the line

printer was not ready. Ready the line printer and press RUN.

106077* Trap cell halt. M-REG = trap cell address.

*These halts can occur during diagnostic execution.

B-4



OPERATOR’S NOTES

C-1. GENERAL

Appendix C is divided into four basic sections:

1. Figure C-1 gives the operator the basic instructions to transfer the Configurator and
diagnostic(s) and/or control programs from one medium to another. It is a general guide to
lead the user to the appropriate area in this manual (in case of paper tape dump or disc
initialization), or to an operating system.

2. Magnetic tape and cartridge tape format required by basic loader and loader in
Configurator.

3. Cartridge Disc Initialization for HP 7900/7901, HP 7905 and HP 7920.

4. Cross Link for program down-loading from a second computer in a multicomputer system.

LOAD IF IT IS DESIRED TO TRANSFER THE CONFIGURATOR,
CONFIGURATOR, DIAGNOSTIC(S), AND/OR CONTROL PROGRAMS TO:
DIAGNOSTIC(S), AND/OR
CONTROL PROGRAM(S) PAPER 7970 MAG TAPE (9-TRACK) 7900/01 DISC
FROM: TAPE OR 2644/45 CARTRIDGE TAPE 7905 DISC

Use Paper Tape Dump
routine in Configurator;
load Configurator and diag-
nostic from paper tape and
create a memory dump of:

Paper tape a. Configured Configu- Not possible with Configurator. Use Disc Initialization
rator. Use DOS or RTE to transfer the Program to create a
— or — absolute binary diagnostics onto diagnostic disc with
b. Configured Configura- magnetic tape or RTE to trans- Configurator, desired
tor and unconfigured fer the binary onto cartridge tape. diagnostic(s), and/or
diagnostic. control program(s).

— or —
c. Configured Configu-
rator and configured

diagnostic.
7970 Magnetic Tape Not possible with Configu-
(9-track) or 2644/45 Car- rator. Use DOS or RTE
tridge Tape. System for magnetic tape;
use RTE System for car-
tridge tape.
7900/01 Disc Not possible due to spe-
7905 Disc cial disc format.

7920 Disc

Figure C-1. Program Transfer Guide

C-1
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C-2. MAGNETIC TAPE AND CARTRIDGE TAPE FORMAT

To facilitate the use of magnetic tape and cartridge tape, input drivers were added to the
Configurator. This allows the operator to boot-in the Configurator, then load diagnostics using
the Configurator driver. The Configurator, diagnostics, and control programs are in absolute
binary format and the last file is followed by a second EOF record. To create a magnetic tape,
the operator must use RTE or DOS to write the absolute binary programs onto magnetic tape.
To create a cartridge tape, the operator must use RTE. Refer to figure C-2 for the format used
on magnetic tape and cartridge tape.

C-3. CARTRIDGE DISC INITIALIZATION
C-4. GENERAL

The Cartridge Disc Initialization program is used to write first the Configurator, then Diag-
nostics and/or Control Programs on an HP 7900/1, HP 7905, or HP 7920 Cartridge Disc. After
the Cartridge Disc has been initialized, the operator uses the Disc Loader (IBL or BMDL) to
load the Configurator, then the Configurator is configured and used to load programs specified
by a DSN from the disc.

The Disc Initialization program allows either the Configurator, diagnostics, and control
programs to be coresident on a disc with an RTE or DOS operating system or have a disc
entirely dedicated to diagnostic programs. When using the Disc Loader, the operator can
specify via S-Register bit 3 to load either the Configurator (bit 3 set) or the system boot (bit 3
cleared), provided a system was on the disc prior to initialization. Disc Initialization requires
continuous tracks on the disc. Track sparing is not employed by Disc Initialization. If diag-
nostics are coresident with a system, the system cannot do track sparing in the area where the
diagnostic will be stored.

C-5. REQUIRED HARDWARE

The following hardware is required:

a. An HP 2100 series computer with at least 4K of memory.

b. An HP 7900/1, HP 7905, or HP 7920 Cartridge Disc. (Only computer type and cartridge
disc type combinations specified by the appropriate hardware manuals are allowed to run

Disc Initialization. The disc platter must be formatted and track sparing cannot be used. It
cannot be the same physical disc as specified in paragraph C-5d.)

FILE 1 FILE 2 FILE 3 FILEN +1
/ Configurator /'_"' Diagnostic/ 7 Diaanostic/ r—/ Diagn ostic/ 7 /
5 / #1 Absolute s Control Program 8 Control Program / 5 %Control Progr. o) / 5
2 Binary / hl #2 Absolute m / #3 Absolute o #N bsolute/ i} / w
A /_ Binary 2 Binary L__// Bi nary [/

Figure C-2. Magnetic Tape and Cartridge Tape Format
C-2
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c. A console device for operator communication is required. The interface must be an HP
12531B/C/D, 12880A, 12587B, 12966A, or 12968A.

d. A program input device as specified in paragraph 1-2d.

C-6. REQUIRED SOFTWARE

In addition to the Configurator and the programs to be loaded onto the disc, the Disc Initializa-
tion, part no. 24296-16002 is required.

C-7.  OPERATING PROCEDURE

The operating procedures for Disc Initialization are outlined in figure C-3.

When the Disc Initialization program is executed it reads into memory cylinder 0, head 0,
sector O where the system boot is located if the disc carries an operating system. It then copies
data necessary for DOS IIIB, only that it saves the data so that the boot will operate with
DOS IIIB.

After the Configurator has been loaded and configured, and the Disc Initialization has been
loaded with the help of the Configurator, the program (when executed) writes a title message
and asks the operator to input the disc device type and SC followed by the first and last
cylinder number. The numbers entered are first checked to ensure that the first cylinder
number is smaller than the second and that the second cylinder number is not greater than
202 for 7900/1 or 410 for 7905/20. If either of the above conditions exists, the question is
repeated. The Configurator loader routine is then written on the disc in the first cylinder
specified by the operator. If the boot on the disc is not the original system boot but a previous
Configurator boot, the program reads the original system boot from its previous location. The
system boot is then written on the disc in the same cylinder as the loading routine.

The operator is then asked for the input device to be used. When the device is ready, the
routine copies all files from the input device to the disc. The files must contain records of 60
words or less and be in absolute binary format. The files are stored consecutively until all files
have been copied from the input device. At this point the operator is asked “END OF FILES?”.
If more files are to be loaded from the same input device, the operator answers “NO”. If the
entire file loading process is completed, the disc is ready to be employed as a diagnostic input
device and the operator answers “YES” to terminate the disc initialization. If “RUN” is pressed
after halt 102077, the program will restart.

C-8. CARTRIDGE DISC FORMAT

The first cylinder specified by the operator contains the original system boot and the Con-
figurator loading routine. These are memory image formats. The Configurator (which must be
loaded first), diagnostics, and/or control programs start on the next sequential cylinder and are
in absolute binary format with the exception of the first three words. Each file starts on a
sector boundary and the first three words contain the following:

a. Word 1 = the cylinder number of the next consecutive file.
b. Word 2 = the head and the sector of the next consecutive file.

c. Word 3 = the highest memory address location used by the file.
C-3



NOTES:

C-4

(o )

Load and configure
Configurator.

Load Disc
Initialization
Program

DSN = 011000.

Press PRESET, RUN.

24296

Of halt 102010, occurs, no console has
been specified and program cannot be executed.

MESSAGES PRINTED ON THE CONSOLE:

OPERATOR RESPONSE :

CARTRIDGE DISC INITIALIZATION
DISC DEVICE (NO.,SC) ........ .
FIRST, LAST CYLINDER NUMBER .
INPUT DEVICE (NO.,SC) .........
READY INPUT DEVICE, PRESS RETURN
ENDOF LOAD? . ...............

None (information only)

XXXX,8C (note 1)
£, 111 (note 2)
nnnn, sc (note 3)

(Press return when ready)
(note 4)
NO (note 5); YES (note 6)

POSSIBLE ERROR MESSAGES

CHECKSUM ERROR, ABORT? . ...
OVER LAST CYLINDER, ABORTED!!

NO (continue loading current file)
YES (go to END OF LOAD?)
None (program restarts)

Remarks:

If a halt 102044 occurs,the disc did not respond with a flag.
If a halt 102045 occurs, the disc is not ready or has a hardware fault.

1.

Respond with appropriate disc model number and lower SC (higher priority). XXXX = 7900, 7901, or 7905.

Respond with cylinder number on disc to be used for program storage.

nnn = 2737, 2748 or 2758 Paper tape devices
= 7970 Mag tape (9 - track only, Unit O only)
= 7900 or 7901 Cartridge disc (removable platter only)
= 7905 Cartridge disc (removable platter, upper surface)
= 7920 Cartridge disc (upper surface)
= 2644 or 2645 Cartridge tape
SC = select code of device (Lower SC in case of 2 SC)

Figure C-3. Disc Initialization Flowchart

. Respond with the appropriate device number (or two letters) and select code.

. All binary files will be transfered from specified input device to disc until double end of files or end of tape is reached.
The Configurator must be first file loaded.

. Respond with “NO’* to continue loading more files from specified input device after input device has been readied.

Respond with **YES" if end of load operation,
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The last file is an end of files mark where:

a. Word1l = all one’s.
b. Word 2. = all zero’s.
c. Word3 = all zero’s.

C-9. DISC INITIALIZATION EXAMPLE

The system configuration is used for the following Disc Initialization example:

HP 21MX Computer with DMA, MPRT, and 32K memory.

a
b. Console in select code 12.

o

Paper tape reader in select code 13.
d. HP 7900A Disc in select code 15.
e. HP 7970B Magnetic Tape Unit in select code 21.

Initialize a cartridge disc using magnetic tape as a source for the binary files. The cartridge
disc can:

a. Be blank (but must be formatted),
Have a system on it with a reserved area set aside when the system was generated, or

c. Have a system on it with an area set aside in the file area on disc. This area, once
initialized, cannot be moved (example PK command). Therefore, it should be the first area
in the directory. The area can be set aside by the ST,B command for DOS or the CR
command for RTE. (A directory list will give the starting cylinder of the file.)

After the Disc Initialization program has been loaded by the Configurator and started at
location 100, the following messages appear on the terminal:

CARTRIDGE DISC INITIALIZATION

DISC DEVICE (NO.,SC)......... 7900,15

FIRST, LAST CYLINDER NUMBERS.0,40 (blank disc or the area set aside)
INPUT DEVICE (NO.,SC) .. 7970,21

READY INPUT DEVICE, PRESS RETURN

At this point the program loads the binary files sequentially from magnetic tape. When the
transfer is complete, the program will output the message “END OF LOAD?”. If more files are
to be loaded from the same device, answer “NO”. If all files are loaded and the cartridge is
ready, answer “YES”.

C-10. CROSS LINK
C-11. GENERAL

Cross Link is used in a multicomputer environment where one computer is designated as a
central processor and all others are I/O (slave) processors. It is used to load the Configurator,

C-5
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diagnostics, and control programs from the central processor to an I/O processor through one of
three possible links:

a. HP 12875 Processor Interconnect. (Four 12566 interfaces; Cross Link utilizes one 12566
processor interconnect pair.)

b. HP 12665 Computer Serial Interface Kit.
c. HP 12773 Computer Modem Interface Kit.

The two interface kits have the same program control. The differences are that the 12665 is
hardwired and the 12773 is modem connected.

The program is useful when the I/O processor has one of the two links to the central processor
but no input device and/or no console and/or no line printer attached, and a diagnostic has to be
loaded and executed in the I/O processor. This does not imply that all three peripheral devices
have to be attached to the central processor. However, when any one of the three devices are
attached to the central processor, Cross Link must be loaded and execution started in the
central processor so that the linkage for that device can be established to the I/O processor.

All drivers (input device, console, and line printer) which have been loaded as part of the
Configurator will be configured to the peripherals in the central processor. The Cross Link
program, which then is loaded, will link the drivers via link routines from the central
processor to the I/O processor. This feature gives the user the capability to load a program-
(diagnostic) from the input device via the input device link in the main processor through the
input device coupler driver in the I/O processor into the I/O processor memory. Then he starts
program execution in the I/O processor. Message reporting to the console is done via the
console coupler driver in the I/O processor, the console link and console driver in the central
processor, and to the attached console. See figure C-4.

The Cross Link program does require the full dedication of the central processor because it is a
standalone program. It is not possible to initialize a disc through Cross Link.

C-12. REQUIRED HARDWARE

The following hardware is required:

a. Two or more 2100 series computers, each with at least 4K of memory.

b. HP 12875 Processor Interconnect or HP 12665/12773 Computer Serial Interface. (Only
computer type and Processor Interconnect combinations or computer type and Serial
Interface combinations specified by the appropriate hardware manuals are allowed.)

c. A console device for operator communication is optional. See paragraph 1-2c.

d. A program input device as specified in paragraph 1-2d.

C-13. REQUIRED SOFTWARE

In addition to the Configurator and the programs to be cross-loaded to the I/O processor, the
Diagnostic Cross Link, part no. 24296-16003, is required.

C-6
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INPUT
DEVICES

PERIPHERALS
TO BE
DIAGNOSED

CARTRIDGE
TAPE

PAPER TAPE

LINE PRINTER

—

CONSOLE

\ 12
13

SELECT CENTRAL PROCESSOR
CODES
DISC
22
21 b+
1
20 [+
|
v |
I
16 --} MEMORY
15 Lp- INPUT DEVICE DRIVER
DRIVER
14 < LINE PRINTER DRIVER ROUTINES
13 CONSOLE DRIVER ]
v -
12 CONSOLE LINK
LINK
11 LINE PRINTER LINK ROUTINES
— 10 < INPUT DEVICE LINK
CONFIGURATOR
SELECT 1/0 PROCESSOR
CODES
-
10 INPUT DEVICE COUPLER
L < LINE PRINTER COUPLER LINK
" ROUTINES

CONSOLE COUPLER

CONFIGURATOR/
DIAGNOSTIC

MEMORY

Figure C-4. Dual Computer Link
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C-14. OPERATING PROCEDURES

The operating procedures for Cross Link are outlined in figure C-5. To execute the Cross Link
program, the operator must first load and configure the Configurator in the central processor
to the input device and/or console and/or line printer type and SC’s, then load the Cross Link
program with the Configurator. In S-Register bits 0-8, specify the link interface type and select
codes and with S-Register bits 12-14, specify which drivers (input device, line printer, console)
are to be used in the I/O processor. After pressing RUN on the central processor, the program
instructs the operator to start the special binary loader* in the I/O processor to load the
Configurator from the input device via the central processor to the I/O processor. When the
Configurator is loaded, the Cross Link loads the couplers which were specified by the operator.
It should be noted that the Cross Link program sets a flag in the I/O processor memory so that,
when the Configurator in the I/O processor is configured, the program will use the console
coupler (unless overridden by Manual Configuration). The input device coupler SC must be
specified as the diagnostic input device during configuration of the Configurator. In case of a
line printer, the first coupler SC must be specified.

*Special binary loader: for 12875 Processor Interconnect, standard Paper Tape Loader is

employed to cross link.
for 12665/12773 Computer Interface Kit, SCE1 Loader Program, part
no. 91700-16160 Rev. 1621, or equivalent ROM.

C-8
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(o )

v

Load and configure
Configurator in
central processor.

v

Load cross

link program
into central
processor

(DSN = 010000).

SET S-REG IN CENTRAL PROCESSOR TO LINK:
15 14— 12 1-9 8—6 5—-0 If 12875 processor inter-
connect, any one pair
0 LINK LINK SELECT CODE gan be chosen for
0 0 INTFCE IN CENTRAL PROCESSOR :
1 TYPE
Cross load a
coupler for:
Input device
Line printer J 0 = 12875 interface
1 =12665/12773 interface
Console device l 2-7 = reserved
A

If no console is
available, halt 102000
will be reached
directly.

7132-11

Press PRESET,RUN
in central processor.

Input

Cross link

issues a “‘rewind’’ to
mag tape or cartridge
tape.

device paper
tape
?

PRINTED ON CONSOLE:

“LOAD DIAGNOSTIC CONFIGURATOR IN PHOTO READER, PRESS RUN"

v

Halt 102000. ]

v

Press RUN in
central processor.

NOTES:

PRINTED ON CONSOLE:

" START 1/0 PROCESSOR LOADER ”

Fr——————==--

- | See footnote to paragraph C-14.

b e e e -

When the console

SC is specified for
Automatic or Conversa-
tional and a link has
been cross loaded, the
program will configure
the link driver. This

can be overridden by
Manual configuration

v

When 1/O processor is started,
the link program down loads
the Configurator and then the
selected couplers. (Note 1.)

1/0 processor
reached
halt 102077
?

Configure Configurator in 1/0
processor either Conversational,
Automatic, or Manual. The
Pretest can be executed on

the 1/0 processor (check for
standard |/O board for basic
1/0O test. HP 12665/12773

does not have standard /0O and
cannot be used for the Pretest
basic t/O section.) (Note 2)

| Refer to specific loader manual
for other halt code meanings.

For each device (Input,
console, or line printer)
attached to the central
processor, the coupler SC
must be specified during
configuration.

In case that any devicel(s)
is attached to the

/O processor, its type
and SC must be specified
(normal execution of
configuration).

1. If an error occurs during cross loading, the program will output the message “CROSS LOAD ERROR
(PRESS RUN TO START AGAIN)" and then halt 102060 is reached. When RUN is pressed, the program
starts the Configurator loading process into the /O processor again.

2. If the link fails during configuration of the Configurator or executions of a diagno_stic or control
program, the program will output the message 'CROSS LINK ERROR’’ and terminate the current
operation and start checking for a new request.

Figure C-5. Cross Link Flowchart
C-9/C-10
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APPENDIX

PAGE

2001
2eed
gcea
@8
0026
2e@?
pe@8
Qv
0010
el
Q012
2013
2014
o015
@016
o6
o016
ge16
g216
QL6
0016
@16
ee16
2016
A016
eeL6
ee16
Q0L6
Q016
2e17»
Q218w
peLow
guvze
Qo2
era2
2023
0824
2025
guze
& ¥
Qv28
2029
gelo
2R3y
Q@32
2033
o034
ar3s
Pva6
edy7
aRde
2039
av4e
R4t
ena2
02043

2002 #0Q1

2ran2

oReQe0e
el
eeeaq
oneaan
2neel
pRR02
22006
2nans
raen2
20003

feaa4
200212
22014
enQ2a
enQ24
eeado
20234
eea4n
ePRa4
2e0592
2eR54
neR6Q
2p064
peazo
pRa74

nBi129
valet
ee102
@103
Q0104
201093
eoies
eeiaz
ae11a
a1ty
patia
20113
20114
20115
20116
eett?
an120
po121}
ne122
an123
oei24
ap125
eni26
a0127

224130
106077

ie6e77
1260277
126077
106077
106077
196077
126077
1aén77
106077
106077
1n6e77
106077
ir6e77
196077
1néa77

LINK

1258417
Q@743
ee7327
Ba7404
PB7354
020130
Q06477
ea7167
177404
eavaoeoe
aneeen
enoaen
do00e0
gopocoe
dparen
anenen
114107
2e6730
an6722
eR6610
Pe6566
2P665)
2pe2en
ee650?2

ASMR,A,B,L
CRE

TABLE

STARY
CrRI
ccet
LPD
cIo
Fua
LA
CLP

CRISC
ccosc
LFOSC
cIosc
€70

MEN

WAIY
SWRC
C2AS
€248
AS2N
CSN

FrTC

DYAGNCSTIC CONFIGURATOR (CSEN gee2e®)

,C
¢ 2

SLP

EQL ¢

EGL 1

EGL ¢

EGL @

EGL ¢

EGL 2

ECL €

EGL &

JMP 130R GC TC START CF PRETEST

0CT 126077

REP 15

OCT 106077,1¢6077,106077,106077

0CT 106077,106¢77,106077,106077

OCT 106077,106Q77,1C6077,1¢6077

0CT 126077,106077,106077,106077

0CT 126077,106C77,106077,106077

0CT 106077,106277,1€6077,106077

0CY 106077,106077,126277,1¢6077

0CY 106077,126277,1C€6077,1¢6077

OCT 106€77,106077,106077,1¢6077

OCT 176277,106077,106¢77,106077

0CT 106077,106¢77,106077 146077

0CT 126077,106077,106077 ,10€077

OCY 106077,106277,106¢77,106077

OCT 106¢77,1C6Q77,10€6C77,106077

0CT 106077,126077,106077,106077

JME CPIG,1 GC CIRECT TO CONFIGURATICA

DEF LLVR CATA RECCRC INPUTY

DEF CASLO CCNSOLE CLTPLT DRIVER

DEF LAPTR LINE FRINTER CRIVER

DEF CANSLI CCNSCLE INPUT DRIVER

ocT e FIRST WCRC OF AVBL. MENCRY

DEF LWAA LAST WCRE OF AVBL, MENCRY

DEF LCAD C1AG, LCACER PROGRAV

DEC =252 { MILSEC, TIME COLNT

0eY ¢ CATA RECCRD INPUT SELECT CCOE

ocT ¢ CCNSCLE CUTPUT SELECY CCLE

ocY ¢ LINE PRINTER SELECT CCCE

ocT ¢ CCNSCLE INPUT SELECT CCCE

NCP COMPUTER TYPE/OPTIONS

NCP LSER CARC TYPE AN[ SELECT CCLE

NCP MENCRY SIZE

JSE CLP,I €C TC CIAG, LOADER PRCGRAV

OFF TMR 1 MILL SEC TIMER ROUTINE

DEF SWR CHECK SWITCH REG

DEF D2ASC CECIMAL T0 ASCII CONVERSICA

OFF C2ASC CCTAL 7O ASCII CONVERSICAN

DEF ASC2N ASCIT 10 BINARY CCNVERSICA

0CT eeezee CCNF, SERIAL NUMBER

DEF FMTR FCRMATTEL CLTRUT

D-1
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PAGE @203 #21 DOIAGNOSTIC CCNFIGLRATOR (CSN e7e2ef)

NB45w ONLY SINGLE QPERATICN INSTRUCTICNS ARE TESTEC,

246 IT IS ASSUMED THAT CCMBINATIONS AFTER INITIAL

047 TEST WILL WCRK(NQT NECESSARILY TRLE BUT NECESSAFRY),
AP 48w

049« INSTRUCTIONS ARE TESTED IN THE FCLLCWING SEGUENCE?!
Qesew

Q031w RSS SO0s SCC STC ¢cLO CLE SEZ CCE CME

QeB2w

e83w CLA CCA CPa 824 STA LCA INA CrA SSA SLA (BeREG INCLUSIVE)
- X1]

055 x $TA B,I STB 4,1 LDA B,I LCB 4,1 CPA B, CPR &,I
Q286 %

Qre7 x JMP (BP) JSB (BP) JSB (BP),I1 TC (BF)

Q288

Wes9w GENERAL MEMCORY TEST (FIRST 4K CALY)

226k

2061« AND  XOR ICR 182 ACA ACR

0062w

Q263w MEMORY ADDRESS, PATTERN & WNRST CASE TEST (ABGVE 4K CALY)
0064x

Q06edw CUKRENT PAGE , BASE FAGE JMP LCA &Ta CPA JSB
AC66w

2067 % ALS ARS RAL RAR ALR ALF (B17S &=¢€)

ye68

Vo69w ALS ARS FRAL RAR ALR ALF (BI17S 2-2)

AB7ox

Q071w ELA ERA (BITS 8w€) ELA ERA (BITS 2=~0)

207 2%

2e7 3w

w7 an ANY ERROR ENCOUNTEREC wILL RE INCICATEC BY

BO7 5% A HALT 66R (1Q2¢€E€)

Qv76 ©QQ0B66 ERMH EGL €€B

277w REFER 10 LISTING AY THE MeREG, ALCRESS FOR DETAILS IF
Qo778 A HALT OCCLRS,

P79 % FOR REFERENCES (BP) ® BASE PAGE AMNC (CP) ® CURRENT FAGE
PeBLw ARITHMETYIC SETTING CF E & C REGISTERS (INA ACA INB ACHE)
Que2w

Q0E3Iw EXTEND & OVERFLCW KEGISTER RESLLTS

A28 ax

'12-3-1 4

APbBw AD* MEM TO REG, 13 REG, CVF EXT

AcE7 % * + + e 4

QrEEw + + - 1 (4

2089w + - + 4 1

NN - + + e 1

Q091w - + - 4 2

A2 + - - 1 [

2093w - - - 4 1

Q094w - - + 1 1
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0Pg6%
0097 =
2098
ae99
aiee
Rioiw
dilp2
2103
Qlo4d
a1e5
2106
Qi107«
0108
2109
211o
2111
2112
2113
2114
2118
2116
117
2118
2119
aiaep
2121
2122
2123
@124
2125
a126
a127

2m24 #21 DIAGNCSTIC CCNFIGURATCOR (CSN ere2e?)

PRE=TEST PART A (BF)

eR213@ 1a7700 CLC IMNTP,C GENERATE CRS

0”131 22001 RSS

20132 102066 pFLTR HLT ERHM RS8S FAILED OR 1/0 CAUSELC SKIF
07133 ¥71404 §TA CISN SAVE A=REG, FOR LATER

27134 075425 STE CI1BP SAVE BeREG FOR LATER ALSC
22135 @u240en CLA

00136 A71406 §TA SWRX CLEAR SeREG, FLAG IF RESTART,
2137 @a71407 §Ta BlOSC CLEAR EASIC I/C SELECT CCCE
em149 1212y PTILP STC START FERE IF PRE TEST LCCF
er141 1022814 soc

pe142 102301 §CS

AM143 102066 HLT ERHK §1C + 8CC / S80S

P0144 123101 cLc

02145 102321 SCS

20146 102201 scc

aR147 102066 HLT ERHK CLC s s0$ /7 SscC

ee150 200040 CLE

22151 w204y SEZ,RSS

00152 vn2en4n SEZ

20153 102066 HLT ERK CLE ¢+ SE2,R8S8 / SFZ

on154 202300 CCE

20155 202040 SEZ

02156 va2e4dy SEZ,RSS

ee157 i1@a2066 HLT ERF CCE ¢ SE2 / SEZ,RSS

2160 2e2200 CME

An161 Qn2@41 SEZ,RSS

P0162 0o2e4n 8E2

02163 {02066 HLT ERHK CvME + SEZ / SEZ,RSS

D-3
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PAGE @005 #@y DIAGNCSTIC CONFIGURATOR (CSN gre2e@)

@129« PRE=TEST PART A (BF)

2i13ew

2131 Q@164 002409 cLA

2132 00165 074020 cCce

J133 QeL166 071376 STA TMPA

2134 Q@167 275377 STE TMPB

2135 Q0170 251335 CPA BR

2136 9pel71 @02002 824

0137 @@172 102066 HLT ERHK CLA/CPA/SZA
0138 Q0173 006002 S2B

2139 Q0174 255338 CPE B¢

V140 0R175 102066 HLT ERK CCEB/CPB/S2B
2141 0QP176 2513686 CPA Mi

0142 02177 (020686 HLT ERK CPA

2143 00200 055335 CPB BP

Q144 PP201 102066 HLT ERM CPE

2145 0202 061377 LDA THPE

2146 Q0203 065376 LCE TMPA

2147 00204 Q02002 §24

0148 Q20205 ©513358 CPA B@

2149 QP26 102066 KLY ERFK STE/LDA
2150 Q@207 ©55335% CPB Be@

2151 Qoe21i0 Q@602 S1E

2152 00211 102066 KLY ERK 8T1A/LCE
2153 o@0n212 102304 SCS

2154 Q0213 2@2040 SE2

P155 0Qr214 {02066 HLT ERH E s C SET
0156 @215 206Q04 INE

2187 Q@216 102301 SC$

0158 00217 Q2040 SE2

159 02rP220 122066 HLT ERM E ¢+ C SEY
2160 20221 202004 INA

0164 @p222 V0204e SEZ

2162 Q0223 102201 s$cC

2163 Q@224 102066 HLT ERFK E NCT SET / C SET
0164 022225 QQ0Q4n CLE

2165 Q0226 vo6eR? 878

0166 Q0227 002002 8§74

Q167 002303 1020686 HLY ERHM INA/INE
2168 QM231 055336 CPE B

2169 Q@232 Q02001 RS S

@172 00233 102068 HLT ERHK INE

D-4



24296

PAGE

Q172%
Q173w
2174
2175
0176
2177
2178
2179
g18e
2181
0182
2183
2184
0185
@186
0187
o188
2189
2190
2191
2192
2193
2194
21985
2198
2187
2198
0189
Q2ee
g201
g202
g2e3
0204
2295
026
0ee?
0208
22e9
g21e
021
2212
2213

2006 #Ay

ae234
pe235
20236
20237
20249
em2ay
ope4e
2n243
a0244
20245
on246
pe247
oe259
20251

-apaes2

00253
20254
P@255
00256
paas7
20260
20261
pRe62
20263
00264
a@a2s6s
00266
pr267
oea’a
o027y
20272
20273
0274
ee278
p0e276
20277
2023029
eeley
pnde?
20323

An3400
0064Q0n
271376
275377
051366
00200l
102066
206003
255366
102066
251335
102066
9553686
{92066
061377
265376
eaz2ped
051366
102066
055366
206003
122066
192304
@e2040
102066
002004
1023014
Qa2e4an
{p2066
ea6ee4
2p2040
1e2201
102068
anendon
026003
222003
182066
051336
ve2pey
{2068

CCA
CLE

S§STA TMPA
STB TMFE

CPA

824,

HLT

S8,

CPe
HLT
CPA
HLT
CPE
KLY

LCA TMPE
LOE TMPA
8§24,

CPA
HLT
CPE

S1E,

KLY
§CS
SEZ
HLT
INA
8Cs§
SEZ
HLT
INB
1)
scC
HLT
CLE

SIE,
824,

RLT
CPa
RSS
RLT

DIAGNCSTIC CCNFIGURATOR

PRE=TEST PART &

My
RSS
ERK
RSS
1
ERF
BQ
ERK
M1
ERK

RES
r1
ERK
L
RSS
ERK

ERK

ERHK

ERk

RSS
KSS
ERK
B

ERK

(CSh eeg2en)

(BF)

CCA/CPA/SZAIRSS

CLE/CPE/SZB,FSS
CPa

CPE

STE/LCA

§Te/LCE

E NCT SET / C SET

INA/INE

ING

D-5



PAGE R027 HO1

2215w
B216%
8217
0218
@219
2220
2221
0222
2223
ge24
0225
8226
@227
a228
2229
223p
2231
Q232
2233
0234
2235
2236
0237
7238
2239
@240
2241
2242

D-6

Peda4
pRedas
on3os
oeday
P2310
PR3ty
20312
aR313
o314
R3S
0n316
w317
ped2a
20321
end22
2r323
PB324
aedes
00326
end27
LAY
2m331
o332
Pa333
Q0334
22335

n61413
065415
0713786
a75377
051413
vn2001
122066
055415
vez2e0!
102066
261377
0653786
051418
@p200!
1020686
055413
202001
102066
ne2004
va6re4a
051446
paz2eQy
122066
055414
ee2001
102066

LDA
LCB
§Ta
STE
CPa
RS¢S
LT
CFB
RSS
KLY
LCA
LCB
CPA
RSS
HLT
crPe
RSS
HLT
INA
Ing
CPa
RSS
HLT
CPE
RSS
HLT

DIAGNCSTIC CCNFIGURATOR

ALTE
ALTY
THEA
TvPB
ALTR

ERH
ALTY

ERK

T+PB
TFPA
ALTY

ERM
ALTR

ERM

ALT1A

ERK
ALTaA

ERH

(CSN erp2eg)

PRE-TEST PART A (BF)

LCA/CPA

LOE/CPE

LCA/STE

LCE/8TS

INA

INE

24296
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PAGE @028 #@1 DIAGNCSTIC CONFIGLRATOR (OSSN geg2ei)

Q244w PRE=TEST PART A (BP)
Q245w

Q246 Q0336 Qn2400 CLa

D247 Q2337 0@7400 cCce

2248 090340 @R3Aw0 CMA

0249 00341 V0A700CQ CHMB

¥2%¢ Q@342 051366 CPA ¥i

0251 0M3I4I 0A6002 828

0252 VMI4d 1022066 KLY ERM CvA /s CME
2253 00345 02207290 8§84

22%4 @Q346 vaén2n SSB

2255 00347 1a20686 HLT ERK 8§84 ¢ SSE
2256 Q0352 oneeia SLA

0257 00381 224010 SLR

2288 Pn352 122066 HLT ERK SLA / SLE
2259 0353 @o3e0n CraA

026 Vn3I54 oa7een crve

2261 0QR3IS5 055366 CPB MY

3262 Q00356 Q22002 824

Y263 pR387 102066 HLYT ERHM CvA / CME
2264 Q02360 006027 S$Se

2265 00361 002020 $SA

2266 92P362 102066 HLT ERH 8§84 , S8SE
0267 Q0363 204Q10 SLE

0268 Q364 poROoiQ SLA

0269 QR3BS 1420686 HLT ERM SLA / ELB
P27% Q@n366 061413 LCA ALTe

0271 Q0367 065415 LCB ALT!

P272 00372 wodeee Cha

2273 Q0371 wva7een CVMB

P274 Q2372 051415 CPA ALTY

2275 Q@373 0v02001 RSS

Q276 00374 102066 HLT ERM Cma

2277 02375 255413 CPR ALTEQ

B278 Q0376 ve2001 RSS

0279 90377 192066 HLT EFRK CME



PAGE

0281w
2282n
2283«
0284w
2285
2286
2287
2288
0289
a29¢
22914
0292
2293
2294
2298
w296
Q297
2298
22989
Q3oe
2301
2302
303
Q304
3305
aleé
a3ae7?
2308
a3es
231@
23114
9312
8313
2314
23158
2316
2317
318
2319
2320
9321
Q322
2323
g3a4
a32s
@326
@327
Q328
2329
g33e
23314
2332
3333

D-8

a9 #o1

DIAGNCSTIC CCNFIGLRATOR

24296

(CSN eoe2e@)

PRE=TEST PART A (BF)

CHECK SWITCK REGISTER I/0

po40@
Pe401
Q0402
20403
en4d04
20405
00406
ee4e’
02410
2041y
onay2
20413
00414
20415
P0416
Y YR
00420
ena2y
Qra22
RR423
00424
P04e25
20426
P0427
20430
20431
00432
20433
on434
00435
20436
an437
end4n
Pnddy
Pn442
0443
00444
00448
00446
en447
LY. XLT
00451
0452
20452
00453
0e4s54
2n458
Pnas56
0n4as7

@61406
o202
024452
ie2501
@71406
061413
1026014
192521
051408
061413
251413
vaz2edy
122066
061415
102601
102501
051406
261415
251418
ea2p01
102066
@e34en
102601
102501
051406
Q24444
192501
051366
002001
102068
0e2400
102601
172581
0n2002
182066
024452
in2e2n
102501
051366
pazeny
102066
102021

102501
202002
1020686
122301
An2040
1902068

NXTORQ

LCA
8§24
JMP
LIA
§TA
LDA
0TA
LIa
CPA
LCaA
CPa
RS S
WLY
LCA
oTa
LIa
CPA
LCcA
CPa
RSS
KLT
CCa
0va
LIA
CPa
JVMP
LIa
CRA
RSS
mLT
CL2
0TaA
LIa
824
HLT
JMP
HLY
LIaA
CPa
RSS
HLT
HLT
ECL
LIa
824
KLY
SCS$
SEZ
HLT

SWRX

NXTRQ
SKkREG
SWRX
ALTE
SkREG
SWREG
ShRX
ALTO
ALTE

ERK
ALTY
SWREG
ShREG
§WRYX
ALTY
ALTY

ERM

SWREG
SkREG
ShRX
we iy
SWREG
v

ERMK

SKREG
SWREG

ERH
AXxTee
z2eB
SWREG
¥

ERM
218

SKREG

ERH

ERK

CRECK IF SWREG MAS
EEEN CFECK BREFORE
YES SKIP CHECK
GET AMNC
SAVE SeREG,
TRY ALTERNATING PATTERNS

STILL CRIGINAL?
YES 211€6/5 FCRCE SKIP

CTFRER FATTERMN

STILL CRIGINAL?
YES 2116/8 FCRCE SKIP

TRY CUTPLTING
ALL CME'S

NCh GET IT BACK
2118/211617

CPERATCR MUST SET SeREG,
GET IT AGAIN

BIC IT ECHC THE 1'S?

N

TRY CUTPLTING

ge '8

GET IT BACK

(o] §

NN

YES

2118/211€ CPERATCF MUST SET SekREC,
GET IT

I8 IT ALL ONES

NC INFCRM CPERATCR
CPERATCR MUST CLEAR S=REG,

GET IT AGAIN
CIC IT ECHO THE 2'S
N



24296

PAGE

2335«
2336w
a3y7
2338
@339
2340
2341
V342
8343
2344
0345
2346
Q347
2348
¥349
2359
Q3514
2352
2353
2354
2355
P86
2357
2358
2359
gl6e
Q361
4362

2010 %04

2n469
pR4acy
po462
P0463
20464
00468
P0466
00467
20470
00471
P0472
20473
20474
20475
2e476
0p477
eesen
22501
oe302
n2503
PS04
aa%as
onsSae6
ansaz
ee510
ens511

261431
265430
170001
174000
051376
202001
102066
55377
pe2e0t
102¢66
160001
164p00
851376
en2eey
102066
255377
00enRy
1020686
160000
164001
i5eney
va2e0t
102066
1854000
paceRy
102066

LDA
LCE
§Ta
§TB
CPA
RSS
HLT
CPE
RSS
HLT
LCA
LCE
CP&
RSS
HLT
CPB
HES
HLT
LOA
Lce
CPa
KES
KLT
CPB
RSS
LT

DIAGNGCSTIC CCANFIGLRATOR

FPRE=TEST PART &

DTMPB
CTMPA
Byl
bl
THPA

ER MK
TVPB

ERh

(CSN eee2ew)

(BF)

$T4

§T4

LCA

LCR

CPa

CPE

ByI1/87B 4,1

B,1/87B 4,1

B,1

Ayl

Esy1/L0A 4,1

A,1/LCB Byl

D-9



24296

PAGE @m11 #21 DIAGNCSTIC CCMNFIGLRAYOR (CSN geeeee)

A364xn PRE=TFST PART A (BP)

PI6Sw

2366 008512 V24514 JMP we2

2367 00513 122066 HLT ERK JVF (BF)
2368 0nS14 024520 JMP wed

2369 00515 122066 HLT ERPE JMF (BF)
#37¢ 00816 024522 JMP w4

Q371 0on817 1022066 HLT ERP JMP (BF)
2372 00527 024516 JMP w=Q

Q373 090521 102066 MLT ERH JMP (BF)
Q374w

¥d75 Qae522 202400 CLA

2376 20523 @70531 $TA JBe

@377 00524 070544 $TA JBY

Q378 pp%2% 060132 LCA WLTYE

Q379 Q0526 V64132 LCB kLTEC

2387 0208527 214531 JSB we2

23831 2r532 102m66 JBRP? WKLY ERN JSE (BPF)
2382 Q0531 2ngeer JBE NCP

4383 Q21532 Q60531 LCA w»wi

3684 Q20533 ¥51434 CPA DJBRQ

2385 0A534 002001 RSS

V386 Q20535 102066 HLT ERK JSE (BPF) RETURN ADCRESS
@387 Q0536 060132 LA KLTE

2388 V537 114844 JSB we2,1

0389 0M549 102066 JBR1 HLY ERM JSE (BF),I
2390 @541 00@544 DEF w+3

2391 @n342 1022066 HLY ERK JS8 (BF),I
2392 00543 122068 HLT ERK JSEB (BF),!
2393 Q0544 00020 JEI NCF

2394 Q0545 Q60544 LCA wey

2385 VP546 051435 CPA DJERI

396 20547 @200t RS S

2397 20552 1022066 HLT ERK JSE (BF),I RETURN ADCRFSS

D-10



24296

PAGE @m12 #21 DIAGANCSTIC CCAFIGURATCR (CSN gee2pe)

2399w PRE=TESY PART A (BF)

Q40P

g4y GENERAL MEMCRY TES?Y

g4p2n COVERS 4K MEMCRY (2 YC 7677)

P43 EXCEPT THIS RCUTINE

Q404x

8405 2@5514 GFTS ECL »

Q496 n351 0e64e0 CLE START bpITH ADDRESS

Q407 @@0852 on6oe4 INB

24¢8 020553 op6eR4 INB TwC

2499 00554 160001 Le@ LCA EB,1 GET CURRENT CONTENTS
P41 2n5585 150001 CPs B,1 DIC IT LCAD Ok?

@411 Q0556 pa2e0t RSS

2412 Q2557 1020686 MLT ERK NC FAILEC ON |LCAD

Q413 @en8602 071376 8STA TVMPA CK SAVE CRIGINAL CONTENTS
@414 27561 2m34aQ0 CCa

@415 00862 17a001 8§74 E,1I PUT ALL M1 IN LCCATICN
2416 Q@563 159ee!l CPaA B,1 DIC IT STORE?

@417 00564 00200} RSS

0418 Q@565 1420686 HLY EFRMW NC FAILED CN STORE

@419 Q0566 Qo4en CLA PLT @ IN LECATICM
g42n o@S67 172001 8TA B,1I

0421 on572 150001 CPA B,1 DIC IT STCRE?

Q422 00371 0@20@! RSS

2423 0@M872 1A2066 HLT ERM NC FAILEC CN STORE

Q424 Q0573 061413 LCA ALTR FUT ALTERNATING PATTERN IN LCACTICAN
0425 02874 17000 $T4 B,1

v426 Q0578 150001 CPA ByI CIC IT STCRE?

@427 ¢@576 eaceQ: RSS

2428 20877 102e6s8 HLT BRH NG

0429 0n6R0 061415 LEA ALTY TRY OPFSITE PATTERN

243 020601 1700014 STA By1I

2431 0or6802 (50001 CPa B,1 CIC IT STORE?

2432 Q0603 9p2001 RSS

2433 00604 102066 HLT EFRK ANC

2434 QP6Q5 Q61376 LCA TMFA RESTORE CRIGINAL COMNTENTS
@435 00606 170001 §TA 8,1

8436 00607 150001 CPA By1 DIL IT GC BACK?

2437 0oe6ia 202001 RSS

0438 P61y 102066 HLY ERK N

Q439 00612 206004 INB MCVE TC MNEXT LGCATICN
Q449 00613 055432 CPB GMTSA GCT 7C TRIS PROGRAM

2441 00614 265433 LCB GMTEA YES SKIP OVER THIS SECTICA
@442 Q20615 055361 CFE B770¢ CCANE THRIS 4K?

2443 Q20616 202001 RSS

8444 Q0617 224554 JFMF Lee NC CC NEXT LCCATICN

0445 00629 GMTE EGL »

D-11



24296

PAGE 2¢13 4#p1 DIAGANCSTIC CCNFIGLRATOR (CSN gee2e@)

0447 x PRE-TEST PART A (BF)
Q448

Q449 0620 2AJ4Q0 cCa

2450 00621 N11335 ANE BO

Q4351 00622 vA2002 8§74

2452 Ye623 182066 HLT ERK ANC
2453 QU624 61413 LCA ALTE

2484 Q0625 V11415 AND ALTH

3455 w626 vN2RL2 §14

Q456 Q0627 102264 HLT ERMK ANC
2457 Qn63@ w61415 LEA ALTH

2458 Q2P631 011413 AND ALTR

v4589 020632 002002 S24

Q460 0P633 122066 HLT ERK ANL
2461 20634 padaoe cCa

Y462 0n635 011413 AND ALTe

463 0P0636 51413 CFA ALTP

464 Q0637 vR2r0Y KSS

Q465 Q0647 102066 HLT ERH ANG
Q466 Q20641 203400 CCh

@467 0PA642 V11415 AND ALTH

@468 Q@643 V51415 CPA ALTY

469 pn644 222001 RSS

2479 AP64Y5 1020686 HLT ERK ANC
Q471w

3472 0646 Q2400 CLA

@473 00647 21338 XCR BEC

Q474 Q650 Q02002 SZ»

3475 @651 102066 KLY EFRK XCR
3476 2652 021413 XCR ALTE

3477 2n653 v51413 CPA ALTR

2478 0654 ©A2e2Q1 RSS

B479 020655 122066 FLT EFK XCk
A48p Qv656 V21415 XCR ALTH

vaBy1 Pr687 R51366 CPA Mi

@482 Q0660 QO2r@1 RES

2483 pPn661 102066 HLT ERM XCk
A4B4 Q662 021413 XCR ALTER

B48d 020663 051415 CFA ALTH

2486 Qn664 202201 RSS

487 PR66%5 102066 HLT ERK XCR
A488 pP666 P21415 XOR ALTH

Va8S yYu667 va2en2 8§28

2497 QR67Q4 102066 HLT ERMk XCR
2491 QAn671 2Q34e@n cca

B492 YP672 V21366 XCR M1

A493 pPr673 002002 S24

V494 POA674 122766 HLY EFRK XCK

D-12
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PAGE

Q496
Q497w
Q498
v49s
a%ae
2501
gse2
253
2504
V55
@506
2597
a%aq8
25a¢9
251p
051
2512
2513
2514
2515
2516
2517
25168

014 w01

Qn675
p0676
20677
2070n
”07014
ee7n2
ae703
oa7nd
ea7ab
ee706
earaz
0710
20711
ee7i2
00713
en714
ee715
20716
2717
ee722
en721

pu2400
031338
en2ee2
102066
231413
051413
ep2e0y
102066
231415
251366
0e2001
102066
0n2400
031415
031415
vez2net
102066
031413
051366
202001
102066

CLa
ICk
8§24
HLT
ICR
CFa
RSS
KLY
ICR
CPA
RSS
HLT
CLA
1CR
CPA
RSS
HLT
ICR
CPa
RSS
KLT

DIAGNCSTIC CCAFIGURATOR

PRE=TEST PART &

-1

ERH
ALTE
ALTE

ERK
ALTY
LB
ERK

ALTY
ALTY

ERKH
ALTe
L

ERF

(CSN pop2ed)

(BP)

ICR

ICk

ICk

ICR

ICR

D-13



PAGE

n820«
28521«
0522
2823
0524
3025
po526
@527
as2e
a%29
253n
2531
2832
2533
P LRY)
2535
2536
3837
ERY:
2539
2540
2%41
2542
9543
2544
2545
w546
@547
2548
w549
2550
9551
2552
2553
2554
a555
2556
2557
2558
2559
ab6p
2561
2562
2563
25064
2565

D-14

2215 #91

aer22
ae723d
aer24
Pe72%
20726
enz27
20739
22731
pp732
an733
2”734
0735
an736
an737
ae74
Pe74y
0742
Q743
an7 44
arr45
2n746
we74?7
22750
751
o752
20753
20754
20755
20756
ne7s7
20769
ar7614
Anr62
en763
en764
Q8768
Pe766
an767
an77e
an771
ae772
an7273
on774
aR775

0M2400
pu64@p
w71376
051365
vwagael
024734
{neze1
onge4n
1220686
103101
122301
on2e4n
102066
one0e4
0vA20¢3
V24756
06w 4
P060Y
102066
235376
wazeoy
102066
251376
eoeney
1a2266
Q3400
024725
122066
Q2040
102201
122068
gapmap
206004
aagedn
102201
172068
noee4e
ve6R2
192266
835376
102066
122301
va2ndn
1a2e66

DIAGNCSTIC CCMNFIGURATOR

24296

(CSN ereg2ed)

PRE=TEST PART A (EBF)

Let

ANXTE Y

CL»
CLR
STA
CPa
RSS
JMp
sSc¢
SE2
HLT
CLC
SC$
SEZ
MLT
INA
§24
JMP
INE
Sk
KL T
187
RSS
FLT
CPA
RSS
rLT
cpe
JMP
HLY
SE?Z
SCC
LT
CLE
INE
SEZ
scc
WL
CLE
878
KLY
182
HLT
scs
SEZ
HLT

TVPA
Bleex

we s

ERK

ERk

yRES
AXxTey

JRSS
ERF
THPA

ERPk
TFPA

ERk
A

Lvd
ERK

ERM

ERM

ERM
TFPA
ERK

ERR

E SEY /s C NOT SET

E s C SET

INA

182

182 / INA

182 / INB

E NCT EET /7 C SET

E MCT SET ¢/ © SET

INE

1§82
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PAGE

2567«
2566w
2569
8570
9571
0572
w873
2874
2575
Jep
o0pe
203
avea
a0’
aevé
Qee?
geps
pous
oe1@
001
ge1e
ge1d
2014
0015
P16
aey7
eeLs
Qe
peae
oe21
ae22
ae2d
ge24
oe25
ae26
oe27
g028
ee29
Qude
oedl
2732
2033
0eda
@35
o036
237
geds
pe3s
2040
041
ovae
2043
o044
0045
20846
Q4?

216 wRy

0776
en777
01022
21001
oiame
a1003
Q1004
21202%
21006
pioQ7
p1010
21011
e1e12
21013
21014
2102145
21016
21017
a102
nle2y
81022
21023
21024
2122%
p1026
Q1027
21038
21034
p1e32
210233
21034
1035
21036
21037
21042
Q1044
a1042
21043
21044
21845
21046
21047
01259
2125}
21952
21253
91254
A125%
210256
p1057
21062
21@61
p1e62
P1063

waz2400
0QR7400
041336
122301
a2ndp
102068
245338
oezp4n
102201
102066
2Qendn
251338
206002
102066
2A3400
en640p
245336
1092301
vazedn
122066
241338
202049
102201
102066
pAQR4n
255336
222002
1720686
pn2400
eaz4ee
v41366
102301
0az204n
102066
045366
Q02ndn
1p22e
102066
oooede
¥51366
go2noy
122066
n55367
002001
102066
o340
eabage
P45366
102301
¥o2edn
102066
#41368
0e204n
12201

PRE=TEST PART A

CL»a
CCE
ADA
§CS
SEZ
HLT
ADE
SEZ
scc
HLT
CLE
CFPa
828k
WL T
CCa
CLE
AQE
SCs
SEZ
WL T
ACS
8EZ
sccC
KLY
CLE
CPE
8§24
MLT
CLA
cce
ADA
sCs
SEZ
HLTY
ACE
SEZ
sCcC
kLT
CLE
CPs
RSS
HLT
CPE
RSS
RLT
cca
CLE
ACE
sCS$
SEZ
LT
AC»
SE2
scC

DIAGNCSTIC CCAFIGURATER

B1

ERM
Bl

ERM
Bl

ERM

B

ERR
Bi

ERF
Bl

ERK

M1

ERH
v

ERK
L

ERK

EFRK

M

ERK
L

(CEN cre2e@)

(BF)

E /s C SEY

E NCT SEY / C SET

ACA/ACE

E / O SET

E NCT SEY / C SEY

ACA/ALE

E NCT SET /s € SEY

ACA

ACE

D-15



PAGE

pe4s
0049
2050
0051
es2
2e83
aes4
2055
RSk
Q057
vese
2059
aeée
2061
2062
2063
a064
uee6sd
ve6e
oee7
vee6s
2069
eeze
Qe
aeye
ae73
Q074
078
pe76
eez7
vezs
Q79
Qe8e
aes
ues2
aeed
-1

D-16

en17 wo2

01064
n1065
N1266
01067
n1a72
21071
1072
21073
n1074
21075
21076
e1077
211002
21101
21102
21103
21104
01108
211086
a1y1a?
nilia
21111
21112
21113
21114
21115
21116
01117
e112n
01124
n1122
21123
21124
2112%
21126
21127
01132

192066
@nondn
251367
002001
122066
255366
002001
102066
061413
265415
045415
102201
?n2040
102066
103101
241416
202040
192201
102066
270040
255413
202002
102066
261415
065413
241413
102301
0n204n
102066
045416
0n2e4p
102201
102066
eugoan
251366
206002
172066

HLY
CLE
CPA
RSS
HLT
crPe
RSS
HLT
LDaA
.ce
ADB
§CC
SEZ
HLT
cLe
AC»
SEZ
8CC
nLT
CLE
CPe
824
HLT
LCa
LCB
AL A
8$CS
SEZ
HLT
ACB
SEZ
S§CC
HLT
CLE
cPa
S1E
HLT

DIAGNOSTIC CCNFIGURATOR

ERM
vz

ERK
v

ERK
ALTC
ALTY
ALTY
ERN

ALT1A

ERM
ALTe
ERM
ALTHY

ALTR
ALTe

ERNK
ALTY1A
EFRHM
M1

ERM

24296

(CSN eegeee)

E NOT SET / © SEY

ADA

ACE

E SEY ¢+ C NOT SET

E NCT SET /7 C SET

ACA/ACB

E /s C SET

E NCT SEY / C SET

ACA/ACE
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PAGE

2086w
0087«
o088
2289w
0090
2091
po92
209y
Q094
0095
096
ees?
Q098
Q09
21@e
2121
2102
@ied
214
BY'L
p106
217
2108
2109
2ile
211t
2112
2113
2114
2115
2116
2117
ai18
aii1e
gieo
2121
0122
g123
Q124

P018 ®o2

*

21131
21132
21133
01134
21135
21136
21137
a11do
21141}
21142
01143
n1144
21145
01148
01147
21130
21151
21152
91153
211354
211588
21156
211587
21180
21164
21162
21163
21164
P1165
21166
211687
21172
21171
91172

CALCULATE MEMCRY SIZ2E & RUN MEMCRY ADORESS AND PATTERN Ch

DIAGNCSTIC CCMFIGURATOR

(CSN ere2e®)

PRE-TESY PART A (BRF)

MEMORY ABCVE 4KeIF MEMCRY>4K,

865363
045349
gacden
ar0ee3
261413
17002
0Seeed
025152
130001
025147
er2400
150001
025182
102066
245363
em6e2)
025133
p6ocet
0413702
Qapedn
g3ty
51340
0257714
211364
041361
041366
192601
002240
172201
1020686
pegedn
271403
26136}
071402

Lea

NXTE2

LCE
ADR
CLA
§TA
LCA
§TA
CPA
JMP
CPA
JFMP
CLA
CPA
JMP
KLY
ACE
8$SB
JMP
LCA
ADA
CLE
CLC
CPa
J¥P
ANC
ACA
ACA
0TaA
SEZ
scc
HLT
CLE
$Ta
LDA
$TA

Blek
Bd

3B
ALTP
B,1
JE
NXTR2
Es1
'L Y]

Byl
NXTRE
ERH
Biegk
'RSS
Le2
B
rMiOK

B3
MXTRS
B7¢K
B77¢e

SKREG

ERM

LADC
B77¢e
FADC

START WITKH BK
FCVE TC ADDRESS 3
CLEAR WRAPARQUND

TRY 1€

KRITE PATTERN THERE
DIC IT WRAPAROUND
YES = NO MEMCRY
CIC TKE PATTERN STORE?
YES,MENCORY IS THERE
MNCLSHOLLE

BE alLL

AR
NCY CL.SCNETHING'S WROMNG
FCVE UF 4K
CCNE 32K1?
NC
CHANGE KANDS
BACK UP CNE STEP

CNLY dk?

YES « SKIP MEMCRY TESTS
ELIMINATE LOWER 2 BITS
PCINY TO BINARY LCACER

CISPLAY MENMORY SIZE

E NCT SET /s C SEY

LN
SET Fuwav

D-17
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PAGE 0219 #P2 DIAGNCSTIC CCNFIGURATOR (CSN eeezee)

2126w " QUICK MEMCRY ACCRESS TEST

AL127+«

niz8 021173 961402 LCA FADD

¥129 1174 (70mea @23 S§TA Ayl STCRE IN EACH

2130 @1175 vS514ed CPA LADD LCCATICN CF AVAILARLE
0131 021178 025201 JVP wed MENORY THE ADDRESS
Q132 Q1177 eo2004 INA OF THAT LCCATICN
133 212072 Q25174 JMP LI

Q134 1201 061402 LCA FADE

9135 @p12m2 1Seeea (24 CPa 4,1 VERIFY MEMCRY

2136 01203 vn2001 RSS CCNTENTS

0137 @12m4 102066 HLY ERK MEFMCRY ACORESS FAYLURE
2138 Q1205 051403 CPA LACC

2139 01206 vw2%211 JMVP 243 GC CN TO MEMCRY PATTERMN TEST
14 Q21207 ¢vn2eQ4 INS

J141 Q1212 828202 JrP L4

2142w

0143 " QUICK MEMCRY FATTERN TEST

P1ddx

Q145 021211 vold40n cca START wITK $777277
Q146 01212 065402 |28 LCB FAQCD

2147 01213 170001 |26 §TA B,I WRIYE FATTERN

2148 01214 0060Q4 INB IN A RECG IN

2149 121215 885403 CPB LADC AVATLABLE MEMRCY
2157 ©P1216 da2ee RSS

3151 21217 e25213 JFP LR6

0182 01220 065462 LCE FAQC

2183 01221 (%veey Le7 CPa B,1 CCMPARE PATTERN REAC
2154 21222 0n2eet RSS TC PATTERN WRITTEN
@155 01223 122065 KLY ERK MENCRY PATTERN FAILED
Q156 Q1224 0n6eR4 INE

2187 Q1225 ¢55403 CPB LADD

158 021226 en2ee1 RSS

2159 Q1227 025221 JMP LE7

wier Q12302 V51415 CPA ALT!Y CCNE 128282 YET?
2161 021231 22524 JMP O NXTR3 YES

2162 ©1232 051413 CPa ALTER

2163 01233 wv61415 LCa ALTY

2164 21234 022003 8§28 ,KRES

2165 01235 v61413 LCA ALTE

Q166 21236 051366 CPs M1

167 w1237 vRc4en CLA

168 0p1242 v25212 JMP LPS

2169 01241 NXTC23 EGL w

D-18
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PAGE

171w
Q172
B173»
Q174w
2178
2176
2177
2178
2179
2180
2181
p182
2483
0184
2185
P186
2187
2188
2189
pise
2191
2192
0193
2194
2188
0196
2197
2108
2199
e2gn
pep!
Q202
ge03
0204
eeps
Q206
aee?
Q208

2022 w®@2

DIAGNCSTIC CCNFIGURATOR

(CSN eee2ee)

PRE=TEST PART A (BF)

WORST CASE PATTERN TEST

a1241
01242
01243
01244
01248
212486
a1247
2128%5¢
21254
212582
21233
21254
21255
01256
01257
212602
01264
01262
p1263
01264
21269
21266
01267
01272
01271
01272
01273
01274
a1278
01278
01277
21300
130}
21302

0681402
065402
071376
211358
251355
on2400
ee2ee?2
eadden
1700014
055403
025260
op6ee4
061376
eA2004
025243
V61402
065492
Q71376
011355
28513558
2a24002
oueee2
e0d3dee
150001
on2e01y
102068
055403
0257714
061444
170001
po6ne4
061378
oo2n04
025262

Les

NXTe4
Les

LCA
LCB
$Th
AND
CPA
cLA
825
cca
§YA
cPe
JVP
INE
LCA
INA
J¥P
LCA
LCB
STs
AND
cPa
CLA
824
cCA
CPa
RSS
HLT
CPB
JVP
LCA
8Ta
INE
LOA
INA
JMP

FADC
FADD
THPA
Bl4pe
Blde

Byl
LACD
AXT24

TMPA

Les

FADC
FADD
THPA
Blde
Bldae

Byl

ERK
LACD
MNXTeS
MRLT
E,1

TFPA

Les

WRITE
WCRST
CASE
FATTERN

IN MEMCRY

NCW
CCMPARE
PATTERN

MENCRY PATTERN FAILED

CCNTIMUE
FILL UNUSED MENMORY
WITR FALTS

D-19
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PAGE 2021 #@2 DIAGMOSTIC CCANFIGURATOR (LSN gog2e0)

0210w FRE=TEST PART A (BF)

2211 »

e212w PROGRAM CCMES MERE FRCM CURRENT PACGE
Q213

@214w

2215 021303 125398 BPJPE JNF we2,1

2216 Q13024 102066 HLT ERM JFMF (BP),1 (7O BP)
2217 Q1305 ©2131am DEF ¢l

0218 Q1306 102066 HLT1 ERFk JMF (BF),1 (TC BP)
A218 01307 {22066 HLY ERMK " "
d22e 21319 125312 JMP we2,1

Q221 01311 102066 HLY ERK JMP (BF),1 (TO CP)
2222 01312 @ep2037 DEF CPJPQ

2223 021313 102066 HLT ERM JVE (BP),I (7O CP)
@224 Q1314 102066 HLY EFRM " "
2225 01315 125317 BFJPL JMP »e2,]

9226 101316 1420686 HLY ERH JVMP (BP),I (TO CP)
@227 Q1317 oe2n4s DEF CFPJP1

0228 01322 102068 HLY ERK JMP (BF),1 (TC CP)
8229 01321 102066 HLY ERM " "
g2lew

9231 01322 ¢oopee BFJBQ NCP

0232 01323 061322 LCA wel

2233 01324 ¢51436 CPA LJBR2

3234 21325 @oeont RS S

2235 021326 102066 HLT ERH JSB (BF) FROM CP KETLURN ADDRESS
2236 01327 060132 LCA KLTR

@237 021332 115332 JSB we2,]

0238 Q21331 172066 JBRS HWLT ERH JSB (BF),1 TC CP
2239 01332 2R2105 DEF CFJBE

2242 21333 102066 HLT ERM JSB (BF),! TCO CP
8241 01334 102066 KLY ERNK JSE (BP),1 TC CP
2242w

Q243w END CF PRE=TEST PARY A (BP)

D-20
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PAGE 0022 #0@2

B24ab6w
Q246w
8247
2248
@249
aase
225
u2s2
2253
ved4
025%
2256
2287
0258
2259
2260
P26
0262
0263
ag64
2265
0266
0267
0268
2269
ae7e
2274
Q272
2273
8274
2275
2276
ae7?
0278
0279
2280
pe8y
e2e2
2283
p284
nees
2286
aR87
o288
0289
22se
0291
2292
2293
0284
2295
2296

L]

01338
21336
21337
01340
21341
P1342
21343
01344
01345
21346
81347
21352
21354
p1352
21353
21334
01353
01356
01357
01369
1364
01362
21363
01364
21365
01366
21367
21370
21371
01372
21373
21374
21375
21376
21377
01402
21401
21402
014023
21404
21405
01406
014027
21410
01411
21412
01413
01414
01415
21416

DIAGNCSTIC CCMFIGURATOR

STORAGE AND CONSTANTS

voeoen
poeney
gvoee?
000003
Q2004
oneees
ooeees
oovee?
eovole
Qooely
000037
eape4n
oepeS4
2a0e6n
000070
oaee?7
vapide
enet7oe
oeet177
2a0777
pa77eon
2263060
vi002n
070000
iepoee
177777
177776
1700en
177760
177700
1@7777
e1e0e3
e7emed
177777
eeeren
gooeen
pAQRe0
eapeen
vaeeoe
eaceee
gvReee
gooeee
eeoeen
voerene
ergeen
172525
125282
125253
052525
052526

Be

81

Ba

83

B4

Lk

gé

g7
Bie
B1?
837
Ba@
884
Bée
B7e
877
Blde
Bi7e
8177
B777
g77ee
86,8k
B1l@k
a7ex
Bidex
LB

re
viek
17
v77
v7eK
Cexy
RIS
THPA
TMPR
SvaA
SVB
FADD
LaDE
glIss
I8P
SWRX
BIOSC
sCx
1BUFP
APTRN
ALTE
ALTeA
ALTY
ALT1A

ocy
ocY
ocy
ocCy
ocy
ocy
ocY
0cY
ocy
ocT
ocr
ocY
ocrt
ocY
ocy
ocY
ocY
ocr
ocY
ocY
ocY
acr
ocY
gcy
0cy
[{]=]
ocY
ocy
ocrT
ocY
ocr
ocy
GCT
ocT
ocT
NOP
NOP
NCP
NOF
NCP
NCFP
NCP
NCP
NCP
NCF
ocy
0cY
ocT
ocy
ocY

1725e%
125282
125283
eseses
k2526

(CSN eegeee)

D-21



PAGE 2723 #@2

2298
2299
al3ae
2301
2302
23v3
Q304
2305
Q306
v3az
2308
2309
2310
2311
2312
2313
2314
2318
2316
9317
2318
2319
Q320w
Q321w
2322
2323
4324
2325
@326
wiay7
2328w
2329
2330
83314
P332
2333
2334
2335
2336w
2337

D-22

p1417
21429
at4ded
1422
21423
01424
0142%
n1426
a1427
014392
01431
21432
21433
01434
21438
21436
01437
21449
ny44y
01442
01443
01444

014458
21446
01447
21452
21451
n1452

21453
31454
01462
n1470
2147}
@a1472
01473

01474

2272
2n4120
pRA4062
2n4an24
2a4eaQ
8n4113
224150
Wna16y
204261
V1376
ee1377
200551
0Qv620
208530
vaud4n
oe2ie4
206740
0n6734
287431
ae7327
pR74064
16075

0154486
aagnen
indien
1077¢8
en6éaen
125446

101454
ynp1ay
enet2t
201437
ap6501
206562
0n1366

160000

CFIG
crSC
ISCR
MDVR
CFM
MSG
IBUFD
CMSTY
CNSC
CTMPA
CTMPB
GMTSA
GMTEA
CJBRE
CJERY
CJBR2
CTMC
LT™I
CLCVR
cco
LPOV
MRLT

CFMPY

CEFY

CMABY

CEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
CEF
ocy

JSB
NCP
CLF
CcLC
cLe
JFMP

DEF
ocT
ocry
DEF
CEF
DEF
DEF

ocy

DIAGNCSTIC CCMFIGURATOR (CSh ¢og2e@)

CFRG
CKSC
18¢C
MVOVR
CFMEN
MSGR
IBUF
CNTS
cvse
TVPA
TFPB
GMTS
GMTE
JBRP
JERY
JBR2
TFE
T*1
LCVR
CASLC
LAPTR
106¢78

wei

INTP
56,C TURN CFF MEMCRY PROTECT

*.4'1 HETURh

wel,1
1ey,1m2,103,104,102€,107
121,122,123,124,12%,127
CTrC

LCMXA

FMTBF

My

160eee

24296



24296

FAGE

Q484w
0485+«
0486
0487
pass
2489
g49e
2491
Q492
2493
2494
va9s
2496
2497
2498
2499
a5oe
2501
LIV
2503
abpa
Q505
2596
ase?
25¢p8
259
2510
2511
8512
2013

on2s wge2

217714
01772
21773
01774
21775
21776
21777
22000
ez2ee1
Q2002
22023
n2vR4
02025
Q2206
207
p20t0e
peo1l
02012
22213
a2e14
02015
Q2216
92017
nzaew
azeel
p2022
22023
n2e24q

Qo2400
102601
122301
po2n4n
122066
060132
9684132
226001
066764
061413
or2001
0oQone!
872774
275377
282763
Qn2001
102066
255415
gnzpe
102066
26677
061377
252764
202001
102066
255413
pnzgeel
122066

DIAGNCSTIC CONFIGURATOR

(CSN greeeR)

START CF PRE=TESY FAKT B (CP)

ANXTeS CLA
0Ta
S0S8
SEZ
HLT
Lca
Lce
JVP
LDE
LCA
RSS
ocCT
8TA
§TE
CPs
RS S
HLT
CFP
RSS
HLT
LCe
LCA
cCPA
RSS
HLT
CFE
RSS
RLT

SWREG

ERH
FLTE
KLTO
el
WALTY
ALTe

1
«TMFA
TVPB
ALTE

ERM
ALTH

ERH
LTVPA

P8
ALTY

ERM
ALTR

ERK

CLEAK E&=REG,

E /7 C SET
FALT IF CURRENT PAGE/
BASE PAGE DOESM'T WCRK

LSEC IN CPU TYPE CALCLLATICAM

LCA (BP) / CPa (CP)

LCE (CP) /7 CPB (BF)

STEB (BF) CPa (CP)

§TA (CP) /7 CPR (BF)

D-23



PAGE

2518«
8516
8517
0518
2519
0520
2521
@522
2523
2524x
09528
2526
@827
2528
2529
253,
2531
2532
2833
2534
4535
2836
2537 »
as%38e
3839
Q%4¢
4541
2%42
2543
2544
2545
2%46
@547
2548
2549
255¢@
25851
a58e2
0553
2554
2555
856
8557
2558
2559
pd60@
2561
2562
2563
25064
2565
as56¢
0567
2568
2569
ws7¢

D-24

@29 #@2

n2a2s
Q2026
n2ae7
22032
n2031
02032
02033
02034

02038
02036
22037
22249
Qg4
nRva2
n2043
nen4aq
n2245
weads
nzad47
n2a%e

082051
ages2
22253
a2u54
a2055
02256
©v2a57
Q2u6a
a2061
n2062
P2063
p2064
e2n65
Q2v66
p20187
a2074
220714
a2Q72
P2073
w2074
02075
Ven76
w2877
22199
a21ay
2102
22123
22104
ne1es
ne106
ne1ae7
n21109
2111

026027
102066
P26M33
102066
N26035
102066
B2603y
1220686

025303
122066
126041
1920686
001315
102066
102066
126046
102066
oe2051
102068
102066

vacdaen
072062
272078
R71322
w72105
Q60132
064132
016062
122066
paarean
262062
252773
022061
{n2eés
w6132
116072
102066
eez2n75%
102066
1720686
eeeepn
u62075
08277 4
092001
1e2v68
060132
015322
1N2066
oopree
262105
wb2775
P20y
102066

PRE=TEST PART B (CF)

CPJPE

CPJPY

JERJ
JBe

JBR4

«JB1

JBR2
CPJBE

JMP
HLY
JMP
HLT
JMP
LT
JMP
HLY

JMP
HLT
JHP
HLT
DEF
HLT
HLY
JMP
HLY
DEF
KLY
LT

CLA
ST4
STA
ST4
ST4
LDA
LCB
JSB
HLT
NCF
LCA
CRA
RSS
HLT
LCA
JSE
ALY
DEF
LT
LT
NCP
LCa
CPA
RSS
RLT
LCa
JSB
LT
NCP
LCa
CPA
RES
RLT

DIAGNCSTIC CCNFIGURATOR

we 2
ERK
we 4
ERM
[ XX ]
ERR
we 2
ERH

EPJPE
ERh
*e2,1
ERH
BFJPL
ERH
ERK
we?2, I
ERM
wed
ERk
ERK

JBe
JEL
BPJBE
CFJER
FLTR
KLTe
e 2

ERK

(L]
DJBR3

ERH
FLTe
%2, !
ERH
#ed
ERh
ERR

kel
CJER4

ERK
FLTC
BFJBR
ERM

v
DJBRS

ERk

24296

(CSN eee2ee)

JMP
JMP
JMP

JMF

JNF
JNF

JMF
"

JME

JNF

JSE

JSE
J8E
JSE
JSE

J8B

JSE

JSE

(CF)
(CF)
(CP)
(CF)

(CP) TO (BP)
(CF),1 (T0 BP)

(CP),I (TC BP)
n "

(CFY, I (TC CP)
(CF),1 (TC CP)
n "

(CP)

(CP) RETURN ACRESS
(CF),1I
(CF),1
(CF), 1

(CF),I RETURM ADCRESS

(BF)

(BF),1 TC CP FETURN ACCRESS
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PAGE

2572w
2573w
2574
2575
0576
geay
aea2
aeed
Qo4
oeed
a0aé
0ee?
aepe
oees
ool
ee11
gey2
seLy
2014
oetLs
0016
ey
oe1s
ae19
gozep
go21
@22
ee2y
ene4
2025
ge26
pnay
ge28
2029
a8de
2031
2032
2033
2e34
Q035
236

ne30 w02

e2112
82113
p2114
22118
22116
n2117
2120
2121
e2122
02123
22124
Q2128
2126
02127
22130
2131
22132
22133
02134
22138
02136
22137
2149
p214y
02142
22143
2144
921453
2146
2147
22159
02151
2152
P2153
22154
021598
#2156
22157
22160

062768
066766
voloee
gasien
eaiiea
eoaSa400n
eoieen
ens57¢o0
eeildeon
paseen
221100
2a53ea
eel4ca
endSo00
eai2en
0a57e0
eatien
gaszen
Q@i4ee
end5100
ea17en
oad2en
en1200
2e5100
ealeeo
2n530e0
ea1300
Ra5400
eni7en
padeen
052766
wazee
122066
056767
pa2ne
192066
102301
202049
102066

DIAGNCSTIC CCMFIGURATOR

(CSN gep2ee)

PRE~TEST PARY B (CF)

LDA
LOE
ALS
BRS
ARS
BLR
ALS
BLF
RAK
BLS
ARS
RER
ALR
BL§
RAL
BLF
ARS
REL
ALR
BRS
ALF
REL
RAL
BRS
ALS
RER
RAR
BLR
ALF
BLS
cPA
RES
KLT
CPE
RSS
HLTY
§SCS
SEZ
HLT

SRGP1
SFGP2

SkGP2

ERK
SRGP3

ERM

ERE

jeeeieetee1detyy
ieeipeieeteRyyse
fleeyceterieyyy
ieeieeieciayyye
eieeieeieeioetyy
eelecieeieeleetd
eieeieeleeieryye
ie¢lerieeieeyior
fieeieeteeieyye
geeiecieeineyyee
eelericetieeprel
eieeivetioeagroye
peeipeeiteerericee
eegeieelioeeerie

jegyieeneeicpoee

SRG INST A=RFEG,
SRG IMNST BeREG,

E ¢ O SET

teelieceeriporeee
fieeiiceeceeieeed
reeilececoiveeee
jgeeeeleeercaee!
ipceeieeceorecye
gieneeiereereeel
eeeeeiereoecreeye
eleceeeeorieore@
faeveeeeeiopoce@
tieeeeeeeciveeo@
feeregereioeeceet
{ieecegeceiveocet
e1i1veeneoceieere
eieeeecereieeQee

eeeeceeeoeioprepe
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QP38 w
Qe3on
24
ae4
Q042
ar43
Av44
2045
dedas
a7
QraE
A48
gese
Q051
Qus2
2es3
aes54
ae55
uese
pns7
aes88
aes9
Qeénp
061
2062
2063
3064
Q065
e 6e
Ar67
] 1]
PR69
Ae7 @
an71
un72
ae73
av74
075
ae7e6
aez7
ar7s

D-26

en31 #23

02161
2162
P2163
a2164
22165
p2166
02167
w2170
72171
22172
22173
22174
22175
@2176
a2177
02209
P2291
n2242
p22n3
@2224
42295
22206
neaay
nea21a
ne221y
@2212
p2213
w2214
p221%
02216
e2217
02220
@2221
@2222
ne2223
32224
P2225
n2226
w2227

P66765
2K2766
easa09
entien
ea5iem
palaen
aesSeen
eai7en
#o53e0
0210700
2235100
eni13eq
on5400
valace
ead20n
vei7en
eas1e9
var2en
ens5400
ealienm
2a57¢@
pel12ee
des52en
enatien
easaen
eelden
ead3en
vgréacn
ees7¢0
ea1een
0567¢€6
anenet
122066
@52767
oneeRt
102066
1023014
Qoaeran
122066

LDE
LCA
BLS
ARS
BRS
ALR
BLS
ALF
REF
ALS
BRS
RAR
BLR
ALS
RBL
ALF
BRS
RAL
BLk
ARS
BLF
RAL
RBL
ARS
BLS
RAkK
RBF
ALK
BLF
ALS
CPE
RSES
HLT
CPa
RES
HLT
SCS
$EZ
MLT

DIAGNCSTIC CCAFIGLRATOR

PRE=TEST PART B

SRGF1
SRGFP2

SKGP2

ERR
SRGP3

ERk

ERK

(CSN eee2er)

(CF)

jegeireieaieriyy
jeeiecivelea111e
jleeteelerice11
ieeipgieeieryyye
eieeieetoricetty
erieelericeiveet!
eieeieeieeicerte
1eeieeieei1o0ytee
11eeieeigeieeyye
eeeteeiveieeripe
eelerieniteeee!
eleeiegitoereet@
eeeleciieeeeeee
geeeyceiieedenye

jeey1egeeriepoce

SRG INST BeREG,

SRGC INST A~REG,

E s C SET
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1egeiieeereierece
fjeessecoenioeec
eeetieeeerivecee
igeereelcerreree!
jeeceiegeperpree
vieepeleoeepeeedl
egeeeieeeeerete
vieeegereeioreee
igeveereeieecee@
1iveeeeeeeicrene
faeeeeceeeiereeel
fieveegeveetieecee
viiepeeeeeeioce®
vieeeeeeeetecere

eeeeeoceriopocel
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PAGE

0080w
0081w
o082
2083
oes4a
oess
oeae
eeea?
gess
0089
2ese
2091
2092
2093
2094
2e9s
aege6
0097
2098
2099
olee
LRY B
eip2
21@d
2104
etes
2106
ele7
o108
eles
e1io
2111
2112
2113
114
115
2116
e117
2118
2119
2120

2032 ®¥03

22239
02231
22232
22233
02234
02235
22236
a22%7
02249
224y
02242
02243
02244
n2245
02246
2247
02252
02234
n2252
p2253
nees4
n2283%
02256
92257
02269
92261
02262
#2263
02264
02263
nee68
@2267
02279
22271
02272
22273
02274
n2ers
n2276

062765
R66766
00Y020
2a4021
aapee
en4e24
0eQa2n
end4e27
paer2l
Ro4r22
pageay
204023
peRe24
op4020
oenm22
ge4e27
gageey
en4e22
paopeae
eede2y
gaoear
epd4n22
pueee2
an4e21
eaae2n
ea4n23
paee23
p@4024
ooee2?
ged4p2e
0527686
uA2001
102066
256767
vazepy
122068
1982301
pazp4n
{22066

LCs
LCE
cCY
0cTY
ocT
ocT
ocrT
ocT
ocry
ecry
ocy
ocT
ocry
ocrT
ocy
ecry
ecy
ocT
ccrY
ocy
ocy
ecY
o1
ocy
o]
ecrT
ocT
ocrt
ocY
0cy
CcP
RSS
HLT
CPE
RSS
WL T
sCs
SEZ
KLY

SRGF1
SRGP2
eeze
4021
ee2y
ae24
veae
ae27
eead
4e2e
ee2y
4023
readq
ae2e
gez?
aez7
eez2y
ae22
ee24q
4221
rea7z
ae22
eeze
4021
geae
4e23
geasd
aea4
gezy7
ér2e
SRGP2

ERK
SKGFJ

ERK

ERP

DIAGNCSTIC CCMNFIGURATOR

PRE=TEST PART B

ALS
BRS
ARS
BLR
ALS
BLF
RAR
BLS
ARS
RER
ALR
BLS
RAL
BLF
AKS
REBL
ALR
BRS
ALF
RBL
RAL
BRS
ALS
RER
RAR
BLR
ALF
BLS

(CSN cee2e®)

(CP)

jeeviceieeioeiyy
ieeteeleeieeytye
t1eeieeteeiceiyd
feeieelreieeyy e
eleeieelenieet
eeleelericeioryy
eleeiceleieetyv
iee1eeiveieeyive
ileeyeeiecieetye
eeeievieeieeyiee
eeleeleriienerpl
eieeseetiaperye
eecieciteoeceien
eeeeiecetteeepete

{eei1ieeeeeieree

SRG INSET A=REG,

SRG INST B=REG,

feeiiegegoeieeee?
fieeyiepeeeyoeed
egelieeeegiveene
feoeeelerecocer!
jpeeeyeceoecenee
eieeoeivoceecenl
eeeeoyeeerreote
eieeeeepreniveecre
fegeeeeroireneod
{ieeeeceeooivoeee
1eeeeQeevievoce
1ieeeerereiceeel
eiiveeerecosece?
giogeeeeeciveece

eeeeeeceeiecepee

D-27



PaGE

2122+«
2123w
2124
0125
Q126
2127
@128
a129
213n
2131
Q132
2133
2134
2135
2136
a137
9wiye
2139
0140
2141
142
2143
@144
0145
#1146
2147
2148
2149
a18¢
2181
2152
21383
21584
v15d
1156
2157
nids
31589
2a16¢
9161
162

D-28

PR3 KO

02277
e23ea
p2301
p2302
22323
az2304
22325
22306
e23a7
22312
n31y
2312
22313
22314
22313
02316
02317
22329
@321
22322
02323
02324
w2325
02326
pa32?
n2332
72331
22332
22333
02334
22335
82336
02337
n2349
w234y
22342
nel4y
n2344
02343

D66768
P62766
ond4n2n
gepm21
Qedney
aQoe24
opdeze
vownmey
gad4ezd
ange2e
on4e21
vape2y
gnd4g24
greezn
04n22
paae27
204021
wagee2
004r24
nag0n2y
Ra4aee7
vape22
wo4ar22
voer21
204n2a
vapeed
wpde23
eAee24
padn2?
gopeen
056766
022001
172066
252767
vweaney
102066
122301
o2unan
102066

LCB
LC»
ocTY
ocT
ccy
ocr
ocT
ocT
oct
ect
ocT
oc1
ocT
ocTt
ocT
oct
ocy
oct
ocT
ocy
ocT
ecT
ccy
ocT
ccY
e
ocTy
ocry
ocy
ocY
CPE
RSS
LT
CPa
RSS
HLT
SCS
SEZ
HLT

SKRGFY
SKGP2
aeze
eeat
4021
gez24
ae2e
eee7
423
geze
4021
ge2y
ae24
geae
aee2
eez7
a2y
eeea2
arz4
ge2s
ae27
ee22
4022
eezt
arae
ee2y
ae2y
gea4
4027
eeee
SRGPE

ERK
SRGPI

ERH

ERM

DIAGNCSTIC CCNFIGURATOR

PRE=TEST PART B

BLS
ARS
BRS
ALR
BLS
ALF
RER
ALS
BRS
RAR
BLR
ALS
REL
ALF
BRS
RAL
BLR
ARS
BLF
RAL
RBL
ARS
BLS
RAR
RBR
ALR
BLF
ALS

(CSN ere2e@)

(CF)

jeceyeeieeireyy
jeciecieeiemy1ye
j1eeieetenmieet 1t
ieeieeioeieryy1e
gieeieeierieeiy
eeleeiorieeieely
gieeyeeteeientte
jegieeiecieyiee
jflevieeieeseeye
eeciecieeieeiiee
eeleeliveitoeen!
eleeieesteeereie
eeeiecijeepeetee
eeerieeticacerie

ieeyieeeeerapepe

SRG INST BeREG,

SRG INST A=REG,

E s C SET

24296

fgelieeveeierce®
fieeitevereieceee
Poelieeeroieneed
feeecelecerecce!l
igeericeeceereie
eiepeeierrocereel
eeeericeevoeeee
vieeeeceeeireeed
leeeeveeeireecoe
iieeveceeoeiceeee
ieceeeeceiogree!
iieaeeeeeeicrece
eiieeeeeeericpeec
eieeoececciereee

eeevoeeeeierreel
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PAGE 0034 #Q3

Pi164ax
B165%
0166
2167
2168
2169
217
8174
pi72
2173
0174
2175
2176
2177
p178
2179
0180
21814
9182
2183
0184
21858
0186
0187
a188
0189
gi9¢
21914
2192
2193
0194
2195
2196
2197
Q198
2199
Q200
Q20!
2202
2203
3204
h2ed
2206
ee07
gzes

02346
22347
22350
22351
p2382
22353
22354
22355
22356
02397
023602
02364
22362
22363
02364
22365
22366
22367
02370
223714
02372
22373
02374
02378
02376
02377
02400
02401
p2402
024023
02404
02408
n2406
na4e7
pe41a
024141
02412
02413
n2414
02415
22416
n2417
22420

062772
266772
en1500
eabdéen
201500
eps60n
oe15e0
2a5600
oei15en
eessen
eeisen
easSsen
4nisen
ensS6ee
wel1deo
Qes6an
pai15009
eab6e0
pes5See
soisee
easSSeoe
eai16en
pessee
2n1600
en55¢0
oa16ee
epd50n
pel6en
ees5e0
esl60p
eed50ee
021600
eassen
oniéen
252770
022!
102066
8867792
002001
102066
102301
on2edn
ie2066

LCA
LCE
ERA
ELE
ERA
ELB
ERA
ELB
ERA
ELB
ERA
ELE
ERA
ELE
ERA
ELB
ERA
ELE

ERE
ELA

ERB
ELA
ERB
ELA
ERE
ELA
ERB
ELA
ERB
ELA
ERE
ELA
ERP
ELA
CPA
R3S
KLT
CPE
RES
HLT
SCS$
SE2
HLT

DIAGNCSTIC CCNFIGLRATOR

SKGEP
SFGEP

SRGEP

ERM
SKGEP

ERM

ERK

(CSN eeg2e@)

PRE=TESY PART B (CF)

e1i1eleretyiveye
eetiieiepetiieey
ge¢iiietereliyine
jeeritioiceayiye
fieeeltieteceytl
filepeytieiovett
etiieeetiteieoel
fefyyeecytieyepe

eietiieoettivice

101110¢011101000
e1iieeeifieicgeny
111eee111010¢01
t1eeet1teseeeyty
teeestiryeeyye
geesiieterelyive
eeiiieieperigeet

gilietevesyieryo

SRG E*REC ERRCR

8RG E~REG ERRCR

E s C SEY

DRQ Qe e Qe Qs e QY 4t et e QDD QYD D s s D s s ) e QY e e QY Q

ey11e1eees140@s@
111¢1eeest1eerecd
1{eieee11iopiee!
iaieee1tteeyneye
vieeeiiigespoioQ
ifeeeitleelecice!
eeeiyieeteeyeeyd
eeiiiecieeieeyyd

vilieeiveeterryye
velilerieetenyyd

eeer1ieeteeyenyl
faveitiecierier!
ejeeey1io0ieeyeR
feleceitiveivese
fi1e1eeett1ieeteel
f11eseeetytectee
viiieyeeeyryeQye

D-29



PAGE 20235 #03

2210x
Q211
getie
2213
a4
9215
ae16
0217
4218
@219
Q220
2221
0222
2223
@224
@225
peas
eee7
g228
@229
2239
2231
p232
2233
2234
nead
2236
@237
A238
0239
@24¢
24y
0242
2243
8244
@245
246
0247
8248
2249
2250
2251
252
B253
02s4

D-30

02421
02422
02423
n2424
22425
22426
22427
02430
22431
02432
02433
02434
82435
22436
22437
02440
P44y
#2442
22443
@2444
02445
02446
22447
22450
02451
82452
22453
02454
92455
22456
02457
72460
02461
22462
02463
22464
22465
02466
22467
02470
02471
22472
22473

062770
0667702
vaenes
©a4n26
ooee2s
Qe4nzs
2pve25
0n4e2s
eoee2s
aQ4ezs
oaee2s
en4026
Qeee2s
Vp4p2s
pavees
pe4ezs
aane2s
0e4v2s
004025
vennes
neraees
ooveas
0n4e2s
PAvR2s
204028
oa0e26
2e4p25s
eann2s
vaae2s
nwAeRes
AR4res
veuYnaes
0n4r2s
aaee2s
052772
na2eay
12066
n8677¢@
vagnay
102066
102301
a02249
12066

LDA
LCe
ocre
]|
ocy
ocTY
ocT
ocrY
ocT
acy
ocT
ocy
ocr
ocy
ccT
ecy
ecy
ocy
ocY
ceY
ocT
oct
acT
ccy
oCcT
ocT
0cY
ocr
acy
ocY
ocT
ocrt
ocy
ey
CPa
RSS
KLT
CPE
RSS
HLT
sce
SEZ
HLT

SRGEP
SKRGEP
ee2s
4026
geas
4e26
pe2s
4226
geas
a0 2€
eeae
ae2e
eeas
4026
¢ezs
4026
vezs
4e2¢
4225
ee26
4225
peze
4028
vez26
402t
eeae
ae2s
eeze6
ages
geze
4ees
geceE
4aces
eeze
SRGEP

ERM
SRGEP

ERKW

ERK

DIAGNCSYIC CCMFIGLRATOR

FRE=TEST PARY B

ERA
ELB
ERA
ELB
ERA
ELB
ERA
ELB
ERA
ELB
ERA
ELB
ERA
ELB
ERA
ELB
ERB
ELA
ERR
ELA
ERR
ELA
ERB
ELA
ERB
ELA
ERRB
ELA
ERR
ELA
ERB
ELA

(CSN erg2e@)

(CF)

eilieleceriienye
ees11eieenilyoeny
eeeliteteretitteoe
jeeeytiryeceyyye
ficeelyteredestl
fileec1iier@eey
e1lieee1iieierel
jey11eerytieseee
g1e1yierettieton

jeitieeri11eieee
¢ilieretiteiceoey
111egeyi11e10e01}
tiereirtetecey it
feeeylieioeeiiye
eeeiileieeeiyiee
eeyiieieeertieet

e111eieeettiere

SRG E=REG ERRCR

SRG E=REG ERRCK

E s C SET

RN Qe e Q e Qo et Q4o et e QP QY DY QWD Qe s e QD 0 o QY 30 Qe Q) Q

24296

eiiieseeeitieee
1112teee1iieeipoe
11e1eeeyttepteed
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feeeiileeievieed
ceellieeieeseel
egiitecivetenynt

Pi1icelericetine
vetiierierirelyl

eeeiiieetenireyt
fgeetiieeterioe!l
eieeeitieeieeied
feieeeiiieesepie
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2256«
2257w
2258w«
2259
2260
2261
2262
¥R63
@264
2268
2266
0287
2268
2269
g27e
027y
@272
2273
0274
2275
@276
0e77
pe7e
ge79
a28e
0281
2282
2283
B84
2285

0036 823 DIAGNCSTIC CCAFIGLRATOR (CSN erg2e?)

PRE=TEST FART B (CP)

BASIC I1/C TEST
p2474 BICT EGL »
02474 081406 LCA SWRX
02473 211354 AND B77
02476 Q74407 8STA BICSC SAVE I
02477 Q02003 8$24,RS8S I8 THERE ONE?
025002 Q26702 JVP BICEX NC SKIF BASIC 1/0
22521 211353 ANC B7¢@ CHECK CVER 7B
025022 002003 824,RS88
22323 102066 HLT ERK
@2504 06700y BICe LCE BICSC UPCATE I/C INSTRUECTICAS
22505 160001 LCA E,)I
P2506 051366 CPp »y ENC OF LISTY
02507 026515 JMP BICI YES = START EXECUTICN
22510 011372 ANE M77 MASK CLD SC CFF
22511 031407 I0R RICSC ACC MNEw 8C
02512 (7¢n0} STA B, PUT IT BACK IN PLACE
02513 0Q6eQ4 INE MCVE TC NEXT INSTRUCTICA
22514 026508 JME BICCZ#)
02515 ¥6534m EBIOY LCP B3 SEY TRAP CELLS
72516 Q63r0Q LCA IKLT TC INTERRUPT KALT
02517 (7000 §STA B,1I
225202 055354 CPE B77 ENC
22521 Q26524 JVP ¢ YES
92522 endep4 INE
22523 026517 JMP wed
#2%24 107700 CLC INTP,C GENERATE CRS TC ALL I/C

D-31



PAGE

Q287 »
Q288w
2280w
Q29w
2291
92982
2293
pe94a
R295
Q296
2297
Q@298
2289
Ad3aee
301
2302
A3y
2304
395
P3Y6
2307
238
2309
@310
2311
2312
2313
Q314
Q315
2316
2317
@318
2319
n320
w3z
@322
@323
2324
@325
"RP].]
8327
a328
@329

D-32

AR37 %03

082525
22526
n2s27
02530
02531
22532
22533
72534
82535
aRS536
22537
223%42
nes4y
p2542
22543
02544
02545
a2546
02347
02552
025951
0nes%82
72353
22534
22555
P2356
02557
n2560
n23614
n2s562
22563
22564
22565
n2566
22367
22570
225714
nes7e
22573

102100
1a310n
1n22¢n
1p2068
1223¢n
pe2nQ1
102n66
12100
102300
102066
1p22¢0
¢varee
1120686
1ad31enm
1021e0
103100
12200
102066
102300
eazee
{02066
102100
172300
102066
102200
222001
192066
16751
002871
{2100
192700
{2100
123100
eaon@n
gaeaeo
026573
wageea
172066
187700

DIAGNCSTIC CCNFIGLRATOR

(CSN eep2ee)

FPRE-TEST PART B (CF)

BASIC

BSe1
BSYg
gsed
BSu4
BSes
BSQE

Bser

BsSes
BS¢s

BICRY

STF
CLF
SFC
HLY
8FS
RSS
LT
STF
SFS
KLT
SFC
RSS
RLT
CLF
STF
CLF
SFC
LT
SFS
RSS
LT
STF
SFS
HLT
SFC
RSS
HLT
JSE
DEF
STH
sTC
STF
CLF
NCP
NCP
JVP
NCF
KLY
cLe

I1+/0 TEST

INTP
INTP
INTP
ER K
INTP

ERK
INTP
INTP
ERA
INTP

ERM
INTF
sC
sC
sC
ERM
sC

ERh
sC
sC
ERF
sC

ERR
BICI
BICRY
sC

sC
INTP
INTP

wed

ER b
INTP,C

TCGGLE INTERRUPT
FLAG TC CLEAR

I$ IT CLEARED?

NC = ERRCR

IS 1T NOT SET

NC » ERRCR
SET IMNYERRUPT FLAEG
18 1T SET?
NC « ERRCR
I8 IT NCT CLEARED?

NC = ERRCR

TURN FLAG OFF

TCGGLE INTERFACE
CARD FLAG TO CLEAR

18 IT CLEARED?

NC = ERRCR

I8 IT NOT SET?

NC = ERRCR

SET1 CARD FLAG

IS IT SEY

NC = ERRCR

IS IT NCT CLEAR?

NC = ERRCR
SET INTERRUPT RETLRN
INTERRUPT TO ERROFR
SET THE FLAG
AND CCNTROL
TURN 1I/C SYSTEM ON THEN
TURN 1/0C SYSTEM COFF
GIVE IT A CHANCE TO INTERRLFT

INTERRUPY CANT RE TURNEL CFF
GEMERATE CRS
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PAGE

2331w
2332w
8333+
2334w
2338
u336
2337
2338
2339
a34e
23414
2342
2343
0344
2345
0346
0347
2348
Q349
2350
2351
0352
2353
2354
2385
V386
2357
2358
2359
2360
2361
Q362
2363
2364
2365
P366
2367
2368
2369
2370
23714
@372
2373
2374
23758
@376
Q377
9378
0379

Q038 #2d

n25874
023875
22576
02377
22600
a2601
026022
22603
02604
02605
22606
02607
22610
2611
02612
22613
02614
02615
D2616
02617
02629
22621
02622
22623
02624
22625
A2626
22627
22639
22631
22632
22633
02634
22635
72636
02637
02640
2641
02642
02643
22644
02645
02646
veba7
#2650

107700
065345
255427
p26607
062776
pleoot
072604
103100
pooeen
102200
102066
055354
026613
a6004
226576
187700
0167514
002726
ve2400
272635
072726
871376
102700
102100
102100
ip27a1
172101
176701
173104
126632
222633
116634
P@A2635
pPaeen
235376
P35376
123100
107700
066726
206003
1022066
265376
055337
on2oel
102066

PRE=TEST PART B
BSIC I/C TEST

Bsie

Bloz

B8t
BS12
gI03

BS13
BS14

gl10Jc

BS1E

cLe
LCB
CPE
JVMP
Lba
ICR
874
CLF
NCP
SFC
kLT
CFB
JVP
INE
JVP
cL¢
JS@
DEF
CLa
8TA
§Ta
8§74
sTC
STF
STF
§7C
STF
CcLC
CLF
JMP
DEF
JSE
DEF
NCF
182
182
CLF

CLC

LCE
82E,
HLT
LOE
CPE
RSS
HLT

DIAGNOSTIC CCANFIGURATAR

sc,C
B1e
BICSC
BIC3
«STF
B

we2
sC

sC

ERk
877
wed

BIO?2
INTP,C
BIO!
Blcle

gICJD
gICIe
TFPA
sC

(CSN eee2e?)

(CF)

RESET &C FLAG AND CCNTRCL
STARYT WITK LCWEST ACDRESS
IS IT TrIS SELECT COCE
YES = SKIP CHECK

SET LUP
INSTRUCTYIONS

CLEAR SC FLAG

CRECK SC FLAG
NCT CLEAR THEN ERROR
I8 THAT THE LAST?
YES » MOVE TO NEXT TEST
NC = MCVE TO NEXT SC
AND CHECK IT
CREATE CRS INCASE OF PRIV, INT,
SET INTERRUPT LINK

CLEAR FLAGS

TURN CA
CARE
AND INTE'S

NC INTERRUPT
SHCLLEC GCCLUR
HERE

» % % % W ¥ %W ¥

INT, SKCULD BE HERE
TLRN T/0 SYSTEM CFF
RESEY SC FLAG AND CONTRCOL
CIC IT INTERRUPT?
NC = ERRCR
RETURN CORRECTLY

NC = ERRCR
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PAGE

2381w
3382w
0383
2384w
2385
2386
0387
u3s88
2389
a39r
2391
2392
2393
4394
2395
2396
2397
2398
8399
a4pe
2401
04¢?2
2493
2404
4ps
Q406
Q497
2498
2409
Qaie
Q41
2412
2413
2414
@415
@416
2417
2418
ua1e
Qdae
Q421
0422
2423
Q424x
0425
waz2e6
wéaz7
wdaza
9429
2430

D-34

(CSN eep2e@)

CCNTRCL CM

FLAG LP

TURN CN INTERRUPTS
CLEAR SC CONTROL
GIVE IT A CHANCE

.

*

CCANTRCL NCTY CLEARED
TURN INTP'S CFF

TURN CCNTROL CN
TURN INTF'S CN
CLEAR I/C SYSTEN
GIVE IT A CHANCE
*

»

TURN CFF DEVICE
TURKM CFF ALL I O
CHKECK IF ALTOMATIC MOCE

YEE GC TC CONFIGURATICN
CHECK IF LOQOP

YES LCCP
RESTCRE S«REG,

AND A 8 B REG

24296

WALlT FCR CONFIGURAYICM INFCRMATICA

TURM CFF ALL I/0

GET Sw]TCK REGISTER

2n39 #03 DIAGNCSTIC CCNFIGURATOR
PRE=TESY PART B (CF)
BASIC I/C TESY
22651 916751 JSE BICI
w2652 0Q2663 DEF BICRZ2
P2653 102700 EB816 STC SC
22654 102210 BS17 STF SC
22655 1922120 STF INTF
n2656 106702 BS2e¢ CLC SC
02657 220020 NCF
02660 ooweRo NCF
n2661 vaeren NCP
02662 026668 JVP wed
22663 onveee BIORZ NCF
02664 102066 HLT ERMK
P2665 123100 CLF INTP
P2666 R1675) JSP EICI
02667 ©a2677 DEF BICR3
@267@ 1027¢n BS21 STC SC
02671 102100 STF INTP
22672 (n67¢n CLC INTP
22673 vagnen NCF
n2674 veeoco NCF
n2675 onenen NCF
@2676 0267¢) JFP w43
A2677 wvoeee? BIORI NCP
22700 172066 HLT EFRK
22791 1@a77em @S2z CLC sC,C
@2702 1e77em BICEX CLC INTP,C
22723 261406 LCA SkRX
02724 011361 ANC B7700
027025 @a2002 S§24
w2’e6 w27ed3n JMP CFGR
@2707 061426 LC2 SwRX
02719 011363 AND BlEK
n2711 en2en? 824
22712 R2414p JMP PTLP
V2713 061406 LDA SkRX
22714 102601 CTA SWREG
02715 061404 LCA DISN
22716 065405 LCE CIBP
22717 (aze77 KLT 778
©27223 1@77@@ CFRG CLC INTP,C
n2721 @71404 §TA CISN
¥2722 w7545 STB ClBP
22723 102301 LIA SKREG
92724 071406 STA SWRX
a2725 027230 JVP CFGR

GC TC CONFIGULRATICN
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PAGE

8432«
P433w
2434w
0435w
2436
2437
2438
2439
Q440
v44y
2442
2443
Q444
Q445
P446
2447
Ppa4as
2449
245
2451
2452
Q453w
vad4
Q455
456«
2657 =
pass
045¢
Qa6
2461
n462
2463
0464
0465w
Q466w
pa67
pa6s
2469
Ba70w

Q040 #Q3

2726
02727
a2730
22731
82732
22733
w2734
02735
2736
02737
02740
a274y
02742
@a2743
02744
027458
n27486

2747
22759

22751
02752
22753
22754
82755
w2756
22757

w2760
227614
02762

Qaeeda
103100
066635
256747
202001
102266
266750
256726
226741
en6eR4
256726
an2ney
102066
2167514
eae7ée
102100
126726

202634
202636

eavaee
166751
036751
a740023
066777
0740002
126751

eageoo
102066
12676@

DIAGNCSTIC CCMNFIGLRATOR

(CSN ¢re2ee)

FRE=TEST PART B (CP)

BASIC I/0 TESY

gIlC1e

BloCe
BI0D1}

BIOI

B8878

BICE

NCP
CLF
LOE
CPE
RSS
HLT
LDE
CPB
JMP
INE
CPB
RSS
HLT
JSB
DEF
STF
JMP

DEF
DEF

NCFP
LCe
182
STE
LOB
sTe
JMP

NCF
HLTY
JMP

INTE
BICJO
g1ooe

ERM
BICC!
plore
we3d

BlOIC

ERK
BICTY
EICE
INTE
ElCIQ,!]

BICJO=1
BICJD+!

BICI,I
BICI
3B
JSBI,
sC
BICI,I

ERM
BICE,!I

TURN 1/0 SYSTEM OFF
CHECK T0 SE IF ALL
INSTRLCTICNS CCMPLETEL

NC = ERRCR
CHECK RETLRN ADDRESS
.

[< 2B NS N S N 2

ET ERROR IF SECOND IMNTF

TURM I/C SYSTEM ON
CCATINLE TEST

SECCNC INTERRUPT CCCUFREC
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PAGE @041 %93 DIAGNCSTIC CCONFIGURATOR (CSN gcog2e@)

0472 02763 125252 ,ALTe OCT 1252%2

0473 02764 052525 LALTY OCT p¢%2525

Q474 02765 104447 SRGP1 OCT 104447 ifeeiceleeioer1t
Q475 02766 114p4e SRGP2 OCT 131440 feellegegeicreee
0476 02767 vuoiee SRGPI OCY ecelee

0477 @277 @72162 SRGEP OCT e7c162 eliegeeerticete
@478 Q2771 @@eeevs LTMPA NCF

0479 02772 angevm ,TMPB NCF

a48p 22773 vaen6y LCJBRYI DEF JER3J

048y @2774 00207y CJBR4 DEF JER4

0482 02775 #1331 CJBRS OEF JERS

@483 Q2776 10210m ,STF 8TF @

0484 02777 114003 JSBI, JS8B 38,1

Q485 Q3000 146077 IkKLY (OCT teée??

V486

Q487 »

2488 03001 103002 PRICSD DEF we¢t,]
R489 Q230202 Q0543 DEF BSQE1
2490 03073 Q002544 DEF BS@2
P4S1 Q30204 2025458 DEF BS@)
P482 Q23005 0neb547 DEF BS@a
2493 Q3006 Q02552 DEF BSES
0494 Q3207 0082553 DEF BSE6
0495 23210 202555 DEF ESQ7
0496 03011 Q@2562 DEF BSeS8
2497 23212 0v@2563 DEF BSES
2498 Q230213 002574 DEF BS{e
P499 030214 002603 DEF BS11
pSer Y3015 vn26R5 DEF ESt2
2521 Q3016 v@2622 DEF BE13
2502 @30217 oma2623d DEF RS14
0503 03020 0v264y DEF BS1S
2bgas Q3021 0N2653 DEF BS16
2305 030222 ©02654 DEF BS17
2526 0A3v23 PR26%56 DEF RS20
¥5@87 03024 Q02670 DEF BS21
2508 Q3225 Q2027¢1 DEF BS22
3509 023026 02756 DEF BSSTE
@512 Q3027 @v1366 DEF M1
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APPENDIX

E

BASIC BINARY LOADER LISTINGS

E-1. GENERAL

With the availability of the Configurator and diagnostics on different media and the 2100A/S,
2114A/B, 2115A, and 2116A/B/C computers not having appropriate absolute binary ROM
loaders, it will be necessary to toggle the corresponding loader into the last 64 locations of any
one page in the available base memory, excluding pages 0, 1, or 2. (The configurator will load
into any memory location from 2 to 7677.)

Table E-1 summarizes the four loaders listed in tables E-2 through E-5. Table E-1 also
specifies the peripheral product and corresponding interface, subsystem, and loader format.

Table E-1. Basic Binary Loader Reference

ASSOCIATED DEVICE
LOADER PERIPHERAL SUBSYSTEM
LISTING PRODUCT INTERFACE NUMBER FORMAT
7900 Cartridge Disc 13210A Disc Interface 12960A Disc Boot
Table E-2
7901 Cartridge Disc 13210A Disc Interface 12961A Disc Boot
/ 1
Table E-3 | 7905/20 Cartridge Disc | 13175A 0r13178B Disc Interface (FZO?(;%%%Bé)CAS) Disc Boot
Table E-4 | 2644/45 CRT Terminal | 12966A Buffered Async Inter- N/A Absolute Binary
face or 12968A Async Interface
7970B Mag Tape 13181A Mag Tape Interface 12970A Absolute Binary
Table E-5
7970E Mag Tape 13183A Mag Tape Interface 12972A Absolute Binary
E-2. 7900/7901 DISC LOADER

This disc loader loads a program from an HP 7900 or 7901 into memory. Starting at the
beginning of cylinder 0, it is used to load from the selected surface of disc drive 0 a block of 128
(decimal) words into memory starting at location 2011 (octal). It then jumps indirect to a
subroutine via memory address 2055 (octal) to execute the program just loaded from the disc.
This program can be a boot loader which loads the Configurator after RUN is pressed. If the
load is not successful, the result is unpredictable and the disc loader may have to be reloaded if
a second load execution is desired. Before execution, the S-register must be set to 10 (octal).
Table E-2 lists the loading and execution procedure.

E-3. 7905/7920 DISC LOADER

This disc loader loads a program from an HP 7905 or an HP 7920 into memory. Starting at the
beginning of cylinder 0, it is used to load from the selected surface of disc drive 0 a block of 128

E-1
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words into memory starting at location 2011 (octal). It then jumps indirect to a subroutine via
memory address 2055 (octal) to execute the program just loaded from the disc. This program
can be a boot loader which loads the Configurator after RUN is pressed. If the load is not
successful, the result is unpredictable and the disc loader may have to be reloaded if a second
load execution is desired. Before execution, the S-register must be set to 10 (octal). Table E-3
lists the loading and execution procedure.

E-4. 2644/45 CARTRIDGE TAPE LOADER

This loader is used to load the Configurator stored on an HP 2644/45 cartridge tape via an HP
12966A Buffered Asynchronous Interface or an HP 12968A Asynchronous Interface into
memory. The operator must select via the console the unit and file number prior to starting the
loader. (Refer to HP 2644A Mini Data Station Owner’s Manual, part no. 02644-90001, or to the
HP 2645A Display Station User’'s Manual, part no. 02645-90001.) There are no S-register
settings required. Table E-4 lists the loading and execution procedure.

E-5. 7970B/7970E MAGNETIC TAPE LOADER

This loader is used to load the Configurator from 9-track magnetic tape (unit 0 only) into
memory. Due to the fact that this loader does not have file selection capabilities, it is the
responsibility of the operator to ensure that the next file to be read is the Configurator. There
are no S-register settings required. Table E-5 lists the loading and execution procedure.

E-2
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Table E-2. HP 7900/7901 Disc Boot Loader

0001 ASMB,A,B.L.C

0003 07700 ORG ?7700B

0004 =

000S*

0006*xxx 7900 DISC BOOT LORDER  *xx*xx*

0007+*

oG08«

0009 LOAD THE ENTIRE PROGRAM INTO THE LAST 64 LOCATION OF

0010 ANY ONE PAGE IN BRSE HEMORY WITH THE CORRECT SC'S FOR

0011» THE DATR (DC) AND CONTROL (CC) CHANNELS. BRING THE

ag012= P-REGISTER TO THE STARTING RDDRESS OF THE PROGRAM,

0013+* SET S-REGISTER TNO 10 (0OCTAL), PRESS PRESET (INT.

0014+ AND E#T.) AND RUHN.

0015

00l6*

06017%* SEEK CYLINDER O, UPPER/LOWYER PLATTER, SECTOR O

0018=%

06019 07700 067741 STRRT LDB SEEKC GET SEEK COMMAND WORD

0020 07701 106600 0TE DC -— USE WORD FOR ADDRESS 0

0021 07702 103700 STC DC.C =-— AND OUTFUT TU DRTA CHRNNEL
0022 07703 106601 0TB CC -— OUTPUT SEEK COMMAND

0023 07704 103701 STC CC,C =-— AND START SEEK

0024 07705 102300 SFS 0C -— HAS CYLINDER ADDRESS BEEN ALCEPTED?
0025 07?706 027705 JHP x-1 NGO

0026 07707 0MQ240Q0 cLA SPECIFY HEAD 0 AND SECTOKR O
0027 07710 102600 NDTA DC -— AND OUTPUT TO DATA CHANHEL
g028 07711 102700 STC DC.C =-—

0029 07712 102301 SFS CC -— 1S SEE¥ OPERATION COMPLETED?
0030 07713 02?7712 JHP ==-1 NO

0031 %

0032+ DMA INITIALIZATION

0033 %

0034 07714 067735 LDB DMACW GET DMA CONTROL WORD

0035 07715 10ee06 0TB ¢ ISSUE DMA CONTROL WIRD

G036 07716 067736 LDB ADDR1 GET MEMORY ADDR AND SPECIFY INPUT
0037 077217 106602 018 2 1SSUE MEMGRY ADDR

0038 07720 102702 STC 2 SELECT WORD COUNT

0039 07721 067740 LDB CNT GET WORD COUNT

0040 (07722 t0ee602 078 2 ISSUE WOURD COUNT

0041

0042« 7900 READ ROUTINE

0043+

0044 07723 106700 cLC DC -— PREPARE CONTROLLER FOR READ COMMAND
0045 07724 106701¢ CLC CC -—

G046 07725 063742 LDA RERDC GET READ COMMAND WORD

0047 07726 103601 0TA CC.C — AND OUTPUT COMMAND

0048 07727 103700 STC DC.C =-— PREPARE DeTa CHANNEL FOR READ OPERATION
0049 07730 103708 STC 6.C START DMA TRANSFER

¢0S0 07731 103701 STC €C.C =-— INITIATE REWD OPERATIGH

0051 0?7732 102301 SFS CC -— CHECK FOR TRANSFER FINISHED
0052 07733 027732 JHP *-1

0053 07?734 1177237 EXIT JSB ADDRZ,I EXIT TO BOOT LOADER

0054

0055+ CONSTANTS

0056

00S? 07735 120000 DMACW ABS 120000B+DC-SC OF CHANNEL ¢(BITS 15 & 13 SET)
0038 07736 102011 ADDR1 OCT 102011

00%9 07737 102055 ADDR2 OCT 1020455

0060 07740 177600 CNT DEC -128

0061 07741 030000 SEEKC Q€T 030000 SEEK COMMAND HWORD

0062 07742 020000 READC 0QCT 020000 READ COMMAMND WORD

0063 »

0064 00000 DC EQU 0B

0065 00001 ccC EQU DC+1t

0066 END

**% NO ERRORS *TOTAL **RTE ASMB 750420x*
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Table E-3. HP 7905/20 Disc Boot Loader

0001 RSHB,R,B,L.C

0003 07700 ORG ?700B

0004x

0005*

0006%x*xx 7905 DISC BOOT LOADER  *axx

0007

0008

0009x LOAD THE ENTIRE PROGRAM INTO THE LAST 64 LOCATION OF

G010* ANY ONE PAGE IN BASE MEMORY WITH THE CORRECT SC FOR

o011 THE DISC CHANNEL. BRING THE P-REGISTER TO THE STAR-

0012 TING ADDRESS OF THE PROGRAM, SET S-REGISTER 7O 10

0013 (O0CTAL). PRESS PRESET (¢INT. AND EXT.>» AND RUN.

0014x

0015~

G016%* DMA INITIALIZATION

0017x*

0018 07700 067716 START LDB DMACWY GET DMAR CONTROL WORD

0019 07701 (06606 0TE 6 ISSUE DMA CONTROL WORD

0020 07702 067717 LDB ADDRI! GET MWEMOGRY ADDE AND SPECIFY INPUT
0021 07703 106602 0TB 2 ISSUE MEMORY ADDR

G022 07704 1027G2 STC 2 SELECT WORD COUNT

0023 07705 067721 LDB CNT GET WORD LCOUNT

0024 07706 106602 0TB 2 ISSUE WORD COUNT

0025%

G026 » 7905 COLD LOAD ROUTINE

0027 %

0028 (07707 106700 CLC SC -~ PREPARE CONTROLLER FOR COMMAND
0029 07710 002400 CLA CREATE COLD LDAD READ, HEAD O, SECTOR O
0030 07711 103600 0TR SC.C — OUTPUT COLD LOAD COMMAND
0031 07712 1037066 STC 6.C START DMA TRANSFER

0032 077?13 102300 SFS sC -— CHECK FOUR TRANSFER FINISHED
0033 07714 027713 JHP =x-1

0034 07715 {17720 EXIT JSB ADDR2Z2.1I EXIT T0O BOOT LOADER

0035

0036 * CONSTANTS

0037 %

0038 07716 000C00 DMACY ABS SC - SC OF CHANNEL (BITS 15 & 13 CLERRED)
0039 07717 10201t ADPRI 0QCT 102011

0040 07720 132055 ADDR2Z OCT 102055

06041 07721 177600 CHT DEC -128

0042x
0043 gQognQ sC EQU 0B
0044 END

% N0 ERRORS *TOTAL #%RTE ASHB 750420%x
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Table E-4. HP 2644/45 Cartridge Tape Binary Loader

0001 ASHB,A,B, L

0003 07700 ORG 77008

0004%

000S5x*

0006***x* 2644745 CARTRIDGE TAPE ABSOLUTE BINARY LOADER

0007

0008»*

0009= LOAD THE ENTIRE PROGRAM INTO THE LAST 64 LOCATION OF
0010=* ANY ONE PAGE IN BASE MEMORY WITH THE CORRECT SC FOR
0011x THE CHANHEL. BRING THE P-REGISTER TO THE STARTING

0012=% ADDRESS OF THE PROGRAM, PRESS PRESET (INT. AND EXT.)
0013% AND RUN.

0014% THIS ASSUMES THE INTERFACE IS A 12966 OR 12968

0015%* THE BAUD RATE IS EXTERNAL

0016* THE CARTRIDGE IS POSITIONED AT THE FILE TO BE READ

0017+ "RUN" CAN NOT BE PRESSED ARFTER HALT 77B OR HALT 1{1B

0018=*

0019

0020 07700 063773 START LDA LDOTP RESET POINTER

0021 077?01 073702 STA *+1

022 07702 063763 HNCW LDA OTP GET A WORD FROM THE TABLE
60623 07703 037702 182 *~-1 MOYE TO NEXT WORD IN TABLE
G024 07704 103600 0TA SC.C =— QUTPUT CURRENT WORD

6025 07705 053771 cCPa EOT END OF TABLE?

0026 07706 027717 JMP HRD YES - START INPUT

G027 07707 001727 ALF,ALF IS THIS A CHARACTER?

G028 07710 013772 AND 377

6029 07711 002002 SZA K

0030 07712 027702 JMP NCWU NO - DO NEXT CONTROL UWORD
0031 07713 103700 STC SC,C -— PUT CARD IN DATA MODE

6032 0?7714 102200 SFS SC -— IS CHARACTER 0UT?

0033 07715 027714 JHP *x-1 HO - WAIT FOR IT

G034 07716 027702 JMP NCU YES - DO NEXT CONTROL WORD
0035 07717 017750 NRD JSB INPUT READ IN FIRST WORD (RECORD COUNT)
0036 07720 005727 BLF.,BLF POSITION COUNT TO LOWER BYTE
o037 07721 007007 CMB.INB,SZB.RSS MAKE 1T NEG AND 1S IT EOF?
G038 g7v22 102077 HLT 778 YES - END-OF-FILE

0039 07723 006021 553B.,RSS IF COUNT WAS ALL ONES

0040 07724 102000 HLT O THEN TAPE ERROR

0041 Q7725 07?776 STB WCT SAYE COUNT

0042 07726 017750 JSB INPUT READ STORE ADDRESS

0043 07727 077774 STE CKSUN START CHECKSUM

0044 07730 Q77775 ST8 ADD AND SAVE ADDRESS

0045 07731 017750 NWD J5B INPUT GET WORD TO BE STORED

004e 07732 063775 LDA ADD CHECK IF ADDRESS

0047 07733 043777 ADA MZAAD IS ABOVE LOADER

Go4g 07734 002040 SEZ I1s 17172

0049 07735 102053 HLT 3538 YES

0050 07736 177775 STB ADD.,I NO - PUT WORD IN MEMORY
00351 07?737 047774 ADB CKSunN ADD IT 70 CHECKSUN

ansz 07740 077774 STB CKSUNM

6053 7741 037775 152 ADD MOYE ADDRESS UP ONE

0054 07742 03777¢ I52 WCT FINISHED WITH THIS RECORD?
0055 7743 027731 JHP NUWD NO - READ NEXT WORD

0057 07744 017750 JSB INPUT YES - READ CHECKSUM

0058 07745 057774 CPB CKSUN IS CHECKSUM 0K?

0059 07746 027717 JMP NRD YES - READ NEXT RECORD
0060 07747 102011 HLT (1B NO

0061 07750 000000 INPUT NOP INPUT ONE WORD FROM INTERFACE
0062 07751 006700 CLB.CCE ZERO WORD AND START WITH UPPER HALF
00e3 07752 102500 LIA SC -— GET DATA

0064 07753 002021 SSA.RSS IS IT VYALID DATA?

0065 07754 027752 ) JHP *-2 NO

0066 07755 013772 AND 377 YES - ELIRINATE UPPER HALF
0067 0?7756 044000 ADB A ADD DATA TO B REG.

0068 (07757 002041 SEZ.RSS SECOND HALF READ?

0069 07760 127750 JMP INPOUT,I YES - RETURN WITH WORD IN B REG.
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Table E-4. HP 2644/45 Cartridge Tape Binary Loader (Continued)
6070 07?761 0057e7 BLF,CLE.BLF NO -~ MOYE BYTE TO UPPER HALF
06071 7762 027752 JMP INPUT+2 SET LOWER HALF FLAG AND READ IT
go072%*
0073 07763 150077 OTP 0CT 150077 MASTER RESET
0074 07764 040740 0CT 40740 INTERFACE CONTROL
0075 07765 030003 0CT 30003 CHAR FRAME CONTROL
0076 07766 000033 CHR:I OCT 33 ASCII "ESC"
G077 077eé7 050077 gCT SQo0vv RESET BUFFER STATUS
0078 07770 000145 CHR2 OCT 145 ASCII LOWER CASE *"E"
G079 07771 040340 EOT O0CT 40340 INPUT COMMAND WORD
0080%
0081 g?77v72 000377 .3?7 0CT 377 UPPER HALF WORD MASK
0082 07?772 063763 LDOTP LDA OTP POINTER TO OUTPUT TABLE
0083 07774 000000 CKSUM NOP CHECKSUM STORAGE
0084 07775 000000 @&DD NOP ADDRESS STORAGE
0085 (07v77é 000600 WCT NOP INPUT WORD COUNT
0086 07777 170100 MXAD ©BS -START START BINARY LOADER AREA
0087 =
0088 00000 sC EQU OB
0608% 000600 3] EQU 0B
0090 00001 B EQU 18
0091 END

** NO ERRORS *TOTAL **RTE ASNB 750420x%»
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Table E-5. HP 7970B/7970E Magnetic Tape Binary Loader

ASHB.A,B. L MAG T

ORG

77008

APE LOARDER

7970 MAG TAPE ABSOLUTE BINARY LOADER

LOAD THE ENTIRE PROGRAM INTO THE LAST 64 LOCATION OF
ANY ONE PAGE IN BASE MEMORY WITH THE CORRECT SC'S FOR
THE DATA (DC) AND CONTROL (CC)> CHANNELS. BRING THE
P-REGISTER TO0 THE STARTING ADDRESS OF THE PROGRAM.
PRESS PRESET (INT.

0001

0003 07700
G004

0005=*

0006 %xx*x*
0007 =

0008~

0009 »

0010=*

0011=*

o012

0013=*

0014+

0015=*

G00ie 07700
6017 07701
goi8 07702
06019 07703
0020 07704
0021 07705
0022 07706
g023 07707
0024 07710
0025 07711
0026 07712
6027 07713
0028 07714
06029 07715
0030 07716
0031 07717
0032 07720
0033 07721
0034 07722
0035 07723
0036 07724
060637 07725
0038 07726
0039 o07727
6040 07730
0041 07731
0042 07732
0043 07733
0044 07734
0045 07735
G046 07736
0047 07737
6048 07740
0049 07741
G050 07742
0052 07743
0093 07744
0054 07745
0055 07746
00%6 07747
6057 07750
00358 07751
0059 07752
0060 %

0061+

6062 07753
0063 07754
0064 07755
0065 07756
0066 *

0067 00000
0068 00001
0069

** NO ERRORS

067753
106601
1023501
001323
001310
gg7701l
103701
103700
102201
027743
102300
027710
107500
005727
007000
0?77?7755
102201
027743
102300
g2v720
1073500
074000
077756
027733
177756
040001
g37756
1062300
027733
107500
0377535
027730
054000
0zv710
102011
102501
goivav
go2020
102077
agivaz?
001310
102000
027700

001423
000203
000000
000000

AND EXT.) A

START LDB RDCHD

WFST

NWD

STAT

RDCHD
FFC
ueT
CHD

bC
cC

0TB
LIA
RAR
RAR
JHP
STC
STC
SFC
JHP
SFS
JHP
LIB
BLF
CHB
STB
SFC
JHP
SFS
JHp
LIB
STB
STB
JHP
STB
ADA
152
SFS
J P
LIB
182
JHP
CPB
JHp
HLT
LIA
ALF
SSA
HLT
ALF
RAR
HLT
JHP

ocT
0CT
NOP
NOP

EQU
EQU
END

[ -—
cC -~
JRAR
SLA
* -4
cc.cC
pc.c
ceC
STAT
DC -~
*-3
DC.,C -—
sBLF

P

WCT

cC -—
STRT

DC -—
*-3

pC.C =-—
o]

cCMD

*+4
CMD. I

1

CMD

pC -—
*-1

pC.,C =-—
WCT

NWD

0

WFST

118

ccC -
JALF

77B
+ALF
/SLA

0

START

1423
203

oB
DC+1

*TOTAL **RTE ASMB 750420%x%

ND RUN.

GET READ COMHAND
QUTPUT COMMAND
CHECK IF REJECTED

?7?

YES, TRY AGAIN

NO, STaART COMMAND

START DATA CHANNEL

CHECK FOR S5TATUS

YES

ANY DATA

NO

YES GET IT C(RECORD COUNT?
POSITION COUNT TO LOWER BYTE
MAKE IT NEGATIVE

SAYE INPUT COUNT

CHECK FOR STATUS

YES EXIT 70 STATUS

WAIT TO READ NEXT WORD

GET LOAD ADDRESS
START CHECKSUNM
AND ADDRESS POINTER

PUT WORD IN MEMORY
ADD IT TO CHECK Sunm
MOVYE UP ADDRESS

WAIT FOR NEXT WORD

GET DATA TO STORE IN MEMORY
FINISHED WITH DATR?

NO READ HNEKXKT WORD

1S CHECKSUM 0K?

YES - WAIT FOR COMMAND CHANNEL STATUS
NO

GET STATUS

POSITION EOF BIT

IS IT EOF?

YES

REPOSITION STATUS

YES READ 0K?

NO TELL OPERATOR

YES READ NEXT RECORD

MT READ A RECORD COMMAND
MT FILE FORWARD COMMAND
INPUT WORD COUNT

E-7/E-8







