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Section I

SECTICN |

GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. Volume Two is the second in a series of three
publications that document the Hewlett-Packard Model
2114B Computer (Figure 1-1). This volume contains de-
tailed descriptions, instructions, and diagrams applicable to
installation, maintenance, troubleshooting, and repair.
Unless otherwise noted, or to the extent specified infuture
updating or backdating supplements, this publication is
applicable to HP 2114B Computers having serial number
prefix 930- and subsequent.

1-3. The information in Volume Two is intended for
users who have been trained in, or are familiar with, the
operation and maintenance of this or similar Computers in
the Hewlett-Packard line. A thorough understanding of the
information presented in the Specifications and Basic Op-
eration manual, Volume One in this series of publications,

is essential to using and understanding the instructions
presented.

1-4. The purpose of Volume Two is twofold: first it
provides general information, installation instructions, and
overall maintenance data for the Computer and its acces-
sory items; second it provides testing, troubleshooting, and
repair instructions for major functional areas within the
Computer (see Figure 1-2). These are the Central Processor,
the Memory System, the Timing System, the Control Dis-
play System, and the Power Supply. The Input/Output
System is documented separately in the Input/Output
System Operation manual, Volume Three in this series of
publications. Computer options are documented in separate
manuals that supplement the information given in Volume
Two and Three, as applicable.

1-5. The Sections and Appendixes of Volume Two
contain the following information:

148 COMPUTER
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Figure 1-1. Hewlett-Packard Model 2114B Computer
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Figure 1-2. Simplified Block Diagram Showing Major Functions of the 2114B Computer

a. Section I, General Information: Section I contains
information for users requiring an overall knowledge of the
physical and functional makeup of the Computer. Included
are a general description, a brief functional description, and
a list of recommended test equipment and tools for
maintenance, troubleshooting, and repair.

b. Section II, Installation: Section II contains un-
packing and handling procedures, primary power data,
inspection and test procedures, and other information
required during installation of the Computer.

c. Section III, Theory of Operation: Section III de-
scribes the principles of operation of the Control, Arith-
metic, Memory, and Input/Output functions and the Power
Supply.

d. Section IV, Maintenance: Section IV contains
special servicing information, preventive maintenance
schedules and procedures, and adjustment procedures.

e. Section V, Diagnostics: Section V contains step-
by-step procedures for checking the operation of the
Computer. Instructions for using the test tapes are
included. The results of these tests form the basis of
troubleshooting procedures. Listings of the diagnostic tests
are provided.

1-2

f. Section VI, Maintenance Documentation:
Maintenance data consists of schematic diagrams, part
location diagrams, wiring data, logic equations, parts des-
criptions, signal indexes, and other essential data required
during testing, troubleshooting, maintenance and repair.

g. Section VII, Replaceable Parts: Section VII contains
a list of replaceable parts together with the manufacturer,
manufacturers part number, and total quantity listings for
each part.

h. Appendix A: Appendix A provides diagrams and
data for microcircuit packs, integrated circuits, and other
mdular components used within the Computer.

1-6. GENERAL DESCRIPTION.
1-7. COMPUTER ASSEMBLIES.

1-8. The major assemblies that make up the Computer
are shown in Figure 1-3. Important features are listed in
Table 1-1, and described in Paragraphs 1-9 through 1-13.

1-9. PLUG-IN CARDS. Assemblies with reference desig-
nators Al through A15 make up the main portion of the
Computer’s logic circuits. Each assembly is located on a
separate printed circuit card which fits into the Computer’s
card cage. A typical logic card is shown in Figure 1-4.
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Section I

Table 1-1. Major Computer Assemblies

REFERENCE | ASSEMBLY |QUANTITY NOMENCLATURE
Al, A2 02114-60427 2 Driver Switch Card
A3 02114-60429 1 Inhibit Driver Card
A6 02114-6005 1 Sense Amplifier Card
A8,A9,A10,A11 | 02114-60424 4 Arithmetic Logic Card
Al12 02114-60426 1 Timing Generator Card
A13 02114-60425 1 Instruction Decoder Card
Al4 02114-6003 1 Shift Logic Control
Al5 02114-6007 1 1/0 Control Card
A24 02114-6009 1 Display Board
A25 02114-6016 1 Display Cable
A400 02115-6042 1 4K Core Memory Assembly
- 02114-60391 1 Backplane Assembly
- 02114-6020 1 Power Supply Assembly
A300 - 1 Capacitor Board Assembly
A301 02114-6013 1 Heat Sink Assembly

1-10. DISPLAY ASSEMBLIES. The Display board ia a
printed circuit board mounted on the inside of the Com-
puter front panel. The Display board contains driver
circuits for the front pancl lamps, and the sensing as-
semblies for the S-Register. The Display cable links the
Display board with the Computer’s logic cards.

1-11. BACKPLANE ASSEMBLY. The Computer Back-
plane assembly is located beneath the card cage and is
accessed by removing the Computer’s bottom protective
cover. The Backplane contains power supply bussing and
interconnecting circuitry for the plug-in cardsin the card
cage.

1-.12.  POWER SUPPLY. The Computer power supply
provides regulated DC voltages to the logic circuits, in-
dicator lamps and other computer circuitry.

1-13. 4K CORE MEMORY ASSEMBLY. The Core
Memory assembly is located bchind the card cage on the
left side of the Computer. The core stack makes up the
Computer’s memory storage.

1-14. PANEL CONTROLS AND DISPLAYS.

1-15.  The locations of the various panel controls and
indicator displays are shown in Figures 1-5 through 1-7.
Each control and indicator together with a short des-
cription is given in Table 1-2.

1-16.  Major Computer maintenance features for adjust-
ment and servicing are shown in Figures 1-7 and 1-8. Each

major feature together with a short description is given in
Table 1-3.

1-3
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Table 1-2. Location and Description of Controls and Indicators

REFERENCE [ REFERENCE
CALLOUT | DESIGNATION MARKING DESCRIPTION USE
1 A2451 PRESET Capacitance Actuated Proximity | Presets the Computer to the Fetch
Fig.1-5 Switch phase. Turns off Computer I/O Systems.
Clears Control and sets Flag bits.
2, A2452 RUN Capacitance Actuated Proximity | Starts operation at current state of the
Fig.1-5 Switch computer. Switch is lit when a program
is running. When the light is on all front
panel switches except HALT, and
CLEAR REGISTER are disabled.
3 A2453 HALT Capacitance Actuated Proximity | Stops Computer operation at the end of
Fig.1-5 Switch the current phase. When the Computer
is halted, the HALT switch is lit and all
front-panel controls are enabled.
4, A2454 LOAD Capacitance Actuated Proximity |Used with PRESET to load absolute
Fig.1-5 Switch binary tapes by accessing the Computer’s
Binary Loader program.
5, A2455 LOAD Capacitance Actuated Proximity | Stores contents of S-Register into mem-
Fig.1-5 MEMORY | Switch ory location specified by M-Register
contents.
6, A2456 LOAD Capacitance Actuated Proximity | Stores contents of S-Register in P- and
Fig.1-5 ADDRESS | Switch M-Registers.
7, A2475 DISPLAY | Capacitance Actuated Proximity | Displays in the T-Register the contents
Fig.1-5 MEMORY | Switch of the memory location specified by the
M-Register.
8, A2458 SINGLE Capacitance Actuated Proximity | Executes one machine cycle each time
Fig.1-5 CYCLE Switch the switch is pressed.
9, A2459 CLEAR Capacitance Actuated Proximity | Resets S-Register to “zero”.
Fig.1-5 REGISTER | Switch
10, A24516- SWITCH Capacitance Actuated Proximity | Used to enter data manually into the
Fig.1-5 A24531 REGISTER | Switch Computer or to output data under
program control.
11, A24DS12 FETCH Indicata Lamp Lights when Computer is in the Fetch
Fig.1-5 phase.
12, A24DS13 INDIRECT | Indicator Lamp Lights when Computer is in the Indirect
Fig.1-5 phase.
13, A24DS14 EXECUTE | Indicator Lamp Lights when Computer is in the Execute
Fig.1-5 phase.
14 A24DS11 OVERFLOW | Indicator Lamp Lights when the Computer’s Overflow
Fig.1-5 flip flop is set.
15, A24DS10 EXTEND | Indicator Lamp Lights when the Computer’s Extend flip
Fig.1-56 flop is set.
16, Fig.1-5 A24DS15 PARITY |Indicator Lamp Lights when a parity error is detected.
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REFERENCE | REFERENCE
CALLOUT DESIGNATION MARKING DESCRIPTION USE
17, A24DS32- MEMORY Indicator Lamp Displays contents of the M-Register.
Fig.1-5 ADDRESS
18, A24DS48- MEMORY Indicator Lamp Displays contents of the T-Register
Fig.1-56 A24DS63 DATA
19, Fig. 1-6 S1 POWER Toggle Switch Main power switch.
20, A24DS10 MEMORY Slide Switch Turns memory off. Makes memory
Fig.1-6 locations appear as NOP instructions.
21, A24DS11 PHASE Slide Switch Causes Computer to remain in the phase
Fig.1-6 present at the time the switch was set.
22, A24DS12 SINGLE Slide Switch Prevents the P-Register from being in-
Fig.1-6 INSTRUCTION cremented, causing the same instruction
to be executed over and over.
23, A24DS13 LOADER Slide Switch In the “ON” position, allows access to
Fig.1-6 ENABLE the protected area in memory where the
Binary Loader program is stored.
24, A24DS14 LAMP Slide Switch Test front panel lamps.
Fig.1-6 TEST
25, A24DS15 CONSOLE Slide Switch Inhibits the operation of the front panel
Fig.1-6 LOCK controls
26, A302R27 PRIMARY Variable Resistor Used to adjust the transformer primary
Fig.1-1 REGULATOR voltage and hence the voltages of the
logic supplies.
217, A302R42 POWER FAIL Variable Resistor Used to adjust the voltage level at which
Fig.1-7 THRESHOLD a power failure is detected.
28, A302R36 20V Variable Resistor Used to adjust +20 volt Memory supply.
Fig.1-7 MEMORY
SUPPLY

1-7
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Table 1-3. Location and Description of Computer Maintenance Features.
REFERENCE | REFERENCE

CALLOUT | DESIGNATION MARKING DESCRIPTION USE

29, Fig.1-6 F1 F1 Fuse Main power fuse

30, Fig.1-8 J1 - Power Connector Power Receptacle

31, Fig.1-8 - -2 Test Jack -2 volt supply test point

32, Fig.1-8 - -12 Test Jack -12 volt supply test point

33, Fig.1-8 - +5 Test Jack +5 volt supply test point

34, Fig.1-8 - +12 Test Jack +12 volt supply test point

35, Fig.1-8 - +20 Test Jack +20 volt supply test point

36, Fig.1-8 - +30 Test Jack +30 volt supply test point

31, Fig.1-8 - GND Test Jack Reference supply test point

38, Fig.1-8 - - Metal Mesh Air Filter Filters Air for Cooling

39, Fig.1-8 - - Metal Mesh Air Filer Filters Air for cooling

40, Fig.1-8 - - Serial Identification Decal Used to determine manual effectivity.

39 38
40 30 34 32 33 34 35
2039-15 Figure 1-8. Rear View of Computer Showing Maintenance Features

1-8



2114B

1-17.  ACCESSORIES.

1-18.  Basic accessories for the 2114B Computer are
shown in Figure 1-9. Accessories include an ac power cable,
an extender cable, an extender card, and a rack mounting
kit. Also included is a punched tape program for loading
binary programs.

1-19. AC POWER CABLE. The AC power cable is a
heavy duty cable with a standard 3-prong connector (two
power, one grounding).

1-20. EXTENDER CARD. The extender card allows the
logic cards in the main card cage assembly to be extended
out beyond the card cage for testing and troubleshooting.

1-21.  EXTENDER CABLE. The extender cable allows
the logic cards having a connector cable attached to their
48-pin connector (memory and arithmetic logic cards) to be
used with the extender card.

1-22. RACK MOUNTING KIT. The rack mounting kit
allows the Computer to be mounted in a standard 19-inch
equipment rack.

1-23. TAPE LOADING INSTRUCTIONS. Instruction
sheet, encased in clear plastic, used to load binary tapes
into the Computer.

Section I

1-24. MAINTENANCE TOOLS AND TEST
EQUIPMENT.

1-25.  The tools and test equipment recommended for
the maintenance, testing, troubleshooting and repair are
listed in Table 1-4. Unless otherwise noted, tools or test
equipment equivalent to that specified (see critical speci-
fications in Table 1-4) may be substituted.

1-26.  For the use of specific test equipment and test
procesures see Section IV, Maintenance.

1-.27. INSTRUMENT SERIAL NUMBERS.

1.28. Each Computer is identified by an eight-digit
(000-00000) serial number on the rear panel (see Figure
1-8). The first three digits are a serial prefix number used to
document instrument changes. If this prefix number on the
Computer does not agree with the prefix number given on
the title page of the two hardware manuals (Volumes Two
and Three), look for manual changes information
accompanying each volume.

1-29.  Each printed circuit assembly in the Computer has
printed on it an assembly week-date code or logo similar to
that shown in Figure 1-4. The first letter is the revision of
the assembly drawing used to manufacture the assembly.
The three center numbers form a date code used to identify
any circuit changes that may have been made in the assembly.

02115-6047
EXTENDER CABLE

RACK MOUNT KIT
5060-0779

2039-24

NOT SHOWN: BINARY TAPE LOADING INSTRUCTIONS

5060-2267
AC POWER CABLE

EXTENDER BOARD
02116-6040

Figure 1-9. Computer Accessories
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Table 1-4. Recommended Test Equipment

INSTRUMENT

CRITICAL SPECIFICATIONS

RECOMMENDED HP MODEL

Dual Trace Oscilloscope

Voltmeter

Multimeter

Logic Probe*

Isolation Transformer

Variable Autotransformer

Rise time < 10 nsecs.

Accuracy: * 1% of full scale
Input Impedance: 10 Megohms minimum
Ranges: * 1 volt to £50 volts

Accuracy: 3% of full scale
Range: 1 volt to =50 volts

Indication: logic high > +1.4 volts

115:115 volt, 800 volt-amp capacity
(for 60 Hz operation only, 550 volt-amp
capacity will be adequate).

50/60 Hz. 7 amp capacity, 115-80
volts metered.

HP 180A (HP 1801 vert amp,
HP 1820A Time base, HP
10004 A probes)

HP 412A, HP 3430A

HP 427A

HP 10525A

*Qptional.

1-30.

Factory and field assembly changes or modifi-

2114B

changes that are made to the manual to make it compatible

cations to the Computer are covered in updating sup-
plements to the hardware manuals. When an updating
change has been made fo an assembly, there will normally
be a corresponding change in the assembly’s week date
code.

1-31.  Documentation changes are covered by manual
updating supplements. The updating supplement covers any

1-10

with a later version ¢f the Computer.
1-32.  FIELD OFFICE ASSISTANCE.

1-33.  Should you require assistance, contact your
nearest Hewlett-Packard field service office.
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Section II

SECTION Il

INSTALLATION

2-1. GENERAL.

2-2. This section contains information for inspecting,
setting up, and making a preliminary performance test of
the Computer. Included are procedures claims and repack-
aging for shipment.

2-3. Under Paragraph 2-8, information regarding prep-
aration of the Computer for use will be given. This
information includes power requirements, cooling consider-
ations and rack mounting.

2-4, The preliminary check out procedure given in
Paragraph 2-18 verifies that the Computer is functioning
properly and that programs may be loaded and executed.

2-5. INSPECTION.

2-6. If external damage to the shipping carton is evi-
dent, ask the carrier’s agent to be present when the instru-
ment is unpacked. Check the instrument for external
damage such as broken controls or connectors, and dents or
scratches on the panel surface. If damage is evident, refer to
Paragraph 2-20 for recommended claim procedure and re-
packaging information.

2-7. If the shipping carton is not damaged, check the
cushioning material and note any signs of sever stress as an
indication of rough handling in transit. If the instrument
appears undamaged, check for all supplied accessories, then
complete the electrical performance check (Paragraph
2-18).

2-8. INSTALLATION.
2-9. POWER.

2-10. The Computer requires a line voltage of 115 vac (7
amp.) * 10%, with a line frequency of 50 to 60 Hz. For
operation from a 230 vac source refer to Paragraph 2-12.
The main unit power consumption is 500 watts, with the
maximum loading by plug-in options the power consump-
tion is 800 watts.

2-11.  Before connecting the Computer power cord to
the supply voltage make sure that the Computer power
switch is in the “OFF” position.

2-12.  If the Computer has been ordered with option 15
enabling it to operate from a 230 vac source, a stepdown
transformer, HP Part No. 9100-1240, and its power cord,
HP Part No. 8120-0078, should be included with the Com-
puter. The stepdown transformer and its power cable
should then be connected as shown in Figure 2-1. If the
available line voltage is subject to fluctuation it may be
necessary to adjust the Computer’s power fail threshold.

TRANSFORMER

POWER CORD
STEPDOWN COMPUTER

)
8120-0078 POWER CORD HP 21148
PD——( vransrormer D" coupuren

9100-1240
230V (£10%)
50-60 Hz
800 WATT
PRIMARY POWER SOURCE

2039-16

Figure 2-1. Computer Configured for 230V ac

The Computer Supply voltage may also need adjustment
after installation of option 15. For adjustment information
refer to Section IV, Maintenance.

2-13. ENVIRONMENT.

2-14. The 2114B Computer is desi%ned t(g operate Ci)n a
temperature range .of from 10°C to 40°C (50 F to 104 F),
and to a relative humidity of 80% at 40 C.

2-15. In order to maintain proper cooling a minimum of
two inches of rear and side clearance between the Com-
puter and any obstruction to the air flow should be
maintained.

2-16. MOUNTING.

2-17. The Computer is designed for either bench instal-
lation or mounting in a standard 19-inch rack. To mount
the Computer in a rack, follow the instructions contained
in the rack mounting kit (HP Part No. 5060-0779) fur-
nished with the Computer. All necessary hardware is
furnished as part of the rack mounting kit.

2-18. PERFORMANCE CHECK.

2-19.  The performance check consists of two parts. The
first part is a pretest check out of the Computer’s controls
and program loading capability. The second part of the
performance test is the Computer diagnostic program. In-
structions for both the preliminary and diagnostic tests are
given in Section V, Diagnostics.

2-20.  CLAIMS.

2-21: If the instrument is damaged or fails to meet
specifications, notify the carrier and the nearest Hewlett-
Packard Field Office immediately. (Field Offices are listed
at the back of this manual.) Retain the shipping container
and the padding material for the carrier’s inspection. The
Hewlett-Packard Field Office will arrange for the repair or
replacement of the damaged instrument without waiting for
any claims against the carrier to be settled.

2-1
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2-22. REPACKAGING FOR SHIPMENT.
2-23.  USING ORIGINAL PACKAGING.

2-24.  The same containers and materials used in factory
packaging can be used to return the Computer to Hewlett-
Packard for servicing (containers and packing materials may
be obtained from Hewlett-Packard Field Offices). Attach a
tag indicating the type of service required, return address,
model number and full serial number. Also mark the
container FRAGILE to assure careful handling. In any
correspondence, refer to the Computer by model number
and full serial number.

2-25.  USING OTHER PACKAGING.

2-26.  The following general instructions should be used
when repackaging with commercially available materials:

a. Wrap the Computer in heavy paper or plastic.
(Attach a tag indicating the type of service required, the
return address, model number, and full serial number.)

2114B

b. Use a strong shipping container. A double-wall
carton made of 350 pound test material is adequate.

c. Use enough shock absorbing material (3- to 4-inch
layer) around all sides of the instrument to provide firm
cushion and prevent movement inside the container. Pro-
tect the control panel with cardboard.

d. Seal the shipping container securely, and mark it
FRAGILE to assure careful handling.

e. In any correspondence refer to the instrument by
model numher and full serial number.

2-27. WARRANTY.

2.28. Terms of the warranty on the 2114B Computer
and all supplied accessories are described in the warranty on
the inside front cover of this manual. For any additional
information concerning warranty, contact the nearest
Hewlett-Packard Field Office listed at the rear of this
manual.
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SECTION 111
THEORY OF OPERATION

2114B
3-1. INTRODUCTION.
3-2. This section contains an explanation of the op-

eration of the computer. The explanation is on a block
diagram level with a brief discussion of the operation of
major computer functions.

33. OVERALL OPERATION.

3-4. The computer performs five major functions.
These functions are control, computation, memory storage,
input/output and power. In the computer these functions
are interrelated and difficult to separate. The block diagram
shown in Figure 3-1 illustrates the makeup and inter-
reaction of computer functions. Each of these functions are
described in the following paragraphs.

35. CONTROL FUNCTION.

3-6. The control function (Figure 3-2) is made up of
basic timing, memory timing, registers and control logic.
The control function maintains an orderly sequence of
operations in the computer through timing and control
signals.

3-1. BASIC TIMING.

3-8. The computer’s timing is based on the output of
an 8 MHz crystal controlled oscillator. The output of the
oscillator is divided by two to provide a 250nsec clock
pulse. This is used to clock a ring counter which provides
eight timing signals during a period of 2.0 microsec-
onds. The eight timing signals from the ring counter,
various combinations of these signals and the basic 250nsec

CONTROL
LoGIC

ARITHMETIC . : | I

UNIT | b

OVERFLOW

CARRY

EXTEND

I T I T

BUSSES
I A REGISTER ! ‘
GATING
| B REGISTER !
POWER SUPPLY
POWER
FAILURE  f—
DETECTION
+20 v
MEMORY  f—a
SUPPLY
PANEL CONTROLS st
PRIMARY
REGULATOR
LINE SOURCE I
LoGIc
SUPPLIES [
LAMP
supPLY [

2039-17

DATA

MEMORY
CORE
STORAGE
INHIBITING ADDRéSSING SENSING
CONTROL
| MEMORY
TIMING
T REGISTER T
TIMING |
COMPUTER
I
INSTRUCTION s
LOGIC
INPUT/OUTPUT
INTERRUPT
CONTROL ADDRESSING
| 1/0 DEVICE INTERFACES l
1/0 DEVICES

Figure 3-1. Computer Block Diagram
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CONTROL

MEMORY
TIMING

i

BASIC
TIMING

!

INSTRUCTION [¢——
AND PHASE

0GIC =

COMPUTER
LOGIC

2039-18

Figure 3-2. Control Block Diagram

divider output make up the computer’s basic timing. These
signals are routed throughout the computer to regulate
operation.

3-9. MEMORY TIMING.

3-10. The memory timing circuits provide the computer
memory with timing and control signals. Memory timing
signals are generated from basic timing, panel control
settings, and the instruction and phase logic (Paragraph
3-13). Memory timing signals are used to control the
various memory processes such as addressing, reading and
writing.

3-11. REGISTERS.

3-12. The registers used in the computer’s control
function are the Transfer, Memory Address, Program Ad-
dress and the Instruction registers. The Transfer or T-
register is used as a buffer for input/output and memory
transfers. The Memory Address or M-register is used to hold
the location in memory where data is to be stored or
retrived. The Program Address or P-register performs a
similar function. It holds the location in memory of the
next sequential step, in a stored program, that is to be
executed. The Instruction or I-register is used to hold the
coded instruction bits of a computer word.

3-13. CONTROL LOGIC.

3-14. The computer’s instruction logic decodes the
contents of the I-register and generates appropriate control
signals. These control signals, together with timing and
phase signals (Paragraph 3-15) regulate the computer’s
operation.

3-15. The Computer’s phase logic provides regulation of
computer activities into four basic groups. These groups,
fetch, indirect, execute, and interrupt, define areas of
Computer activity. Certain control signals and operations
are inhibited or enabled depending on the type of activity
the Computer is performing.

3-2
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3-16. ARITHMETIC FUNCTION.

3-17.  The Arithmetic function (Figure 3-3) is performed
by three major circuit groups; these are the accumulators,
computational registers, and arithmetic gating. These circuit
groups together with the Computer’s data buslines perform
the Computer’s computations.

CONTROL
LOGIC
ARITHMETIC
UNIT | l |
EXTEND OVERFLOW CARRY
BUSSES
A REGISTER
GATING
2039-19

Figure 3-3. Arithmetic Block Diagram

3-18. ACCUMULATORS

3-19.  The Computer has two accumulators, the A and B
registers. These registers are used for holding and
manipulating data. They are addressable and may be used
for data storage in the same manner that normal core
memory (Paragraph 3-26) is used.

3-20. COMPUTATIONAL REGISTERS

3-21.  Three one bit computational registers aid in
performing arithmetic operations. They are the Overflow,
Extend and Carry flip-flops. The Overflow flip-flop is used
to hold control information as well as positive arithmetic
overflows from the accumulators. The Extend flip-flop is
used to detect negative arithmetic overflows from the
accumulators as well as to link the two accumulators during
shift and rotate operations. The Carry flip-flop is used to
detect and store certain control and bit combinations.

3-22. GATING.

3-23.  The timing and control signals control the gating
of the register and accumulator contents to and from the
Computer bus lines. The gating circuits perform both
logical and arithmetic operations.

3-24.  BUSSES.

3-25.  The Computer bus lines provide a means of linking
the outputs of the gating circuits with the various buffer,
storage and memory elements in the Computer.
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3-26. MEMCRY.

3-27. The Computer’s memory section (Figure 3-4)
provides permanent storage of data in magnetic cores. The
associated memory circuits provide addressing, inhibiting
and sensing for the memory read/write process.

MEMORY

CORE
STORAGE

INHIBITING SENSING

T 1

ADDRESSING

2039-20

Figure 3-4. Memory Block Diagram
3-28. CORE STORAGE.

3-29.  Permanent data storage in the Computer is ac-
complished by magnetizing small ferrite.cores. The cores
are strung in planes. The planes are mounted one on top
of the other to form a “core stack”. The basic core mem-
ory has a capacity of 4086, 16-bit words.

3-30. ADDRESSING.

3-31. The memory’s addressing is accomplished by the
Driver/Switch Cards. These cards take the binary memory
address, contained in the M-register, and decode it into the
appropriate signals required to access the desired 16-bit
word.

3-32.  SENSING.

3-33. The sensing operation is accomplished by the
Sense Amplifier Card. When a core word has been ad-
dressed, the states of 16 cores are sent to the Sense
Amplifier Card. The contents of the memory word are
amplified and sent to the T-register.

3-34.  INHIBITING.

3-35.  The Inhibit Driver Card is responsible for writing
information into the core memory. The T-register provides
the states of the data bits and the Driver Switch Card
provides the address. The write operation is repeated
following every read operation to replace the data word
read out.

Section II1

3-36. INPUT/OUTPUT.

3-37.  The input/output function (Figure 3-5) allows the
Computer to communicate with various external devices.
These devices may be sources of data input, data output or
additional memory storage. The input/output function is
made up of control, addressing and intexrface circuits.

INPUT/OUTPUT l 1

INTERRUPT
CONTROL

Pt p |
DATA l:_'—_'r 1/0 stice INTTERFACES J

1/0 DEVICES

ADDRESSING

2039-21

Figure 3-5. I/O Block Diagram
3-38. CONTROL.

3-39. The control circuitry for the input/output
function is located on the I/O Control Card. This includes
interrupt and flag control as well as priority control for the
input/output function. Detailed information on the oper-
ation of the I/O Control Card is given in Volume Three.

3-40. ADDRESSING.

3-41.  The address circuitry is also located on the I/O
Control Card. The address circuits provide encoding and
decoding of input/output select codes and interrupts.

3-42. INTERFACING.

3-43. Interfacing is the process of signal level
modification and control translation that allows the Com-
puter to communicate with a wide variety of input/output
devices and instruments. Interface cards, at least one for
each input/output device, are located in the Computer I/O
slots. The operation of Interface Cards are covered in the
respective interface kit manuals.

3-44. POWER SUPPLY.

3-45. The Computer’s power supply (Figure 3-6) pro-
vides regulated and unregulated supplies for the various
computer functions. The power supply monitors the
voltage level of the ac power source and provides a power
failure signal if the voltage drops to unsafe levels.

3-46. PRIMARY REGULATOR.
3-47. The Primary Regulator provides regulation of ac
line voltage to the primary side of the power supply trans-

former.

3-3
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POWER SUPPLY

POWER
FAILURE =
DETECTION

+20 V
[—==1 MEMORY I
SUPPLY

PANEL CONTROLS
PRIMARY

REGULATOR
LINE SOURCE

LOGIC -
SUPPLIES

LAMP -
SUPPLY

2039-22

Figure 3-6. Power Supply Block Diagram
3-48. POWER FAILURE DETECTION.

3-49. The Power Failure Detection circuits monitor the
voltage level of a special 12 volt supply. This supply is de-
signed to be the first to drop its voltage level in the event
of a power failure and the last supply to return to oper-
ating voltage when power is restored. When the output of
this supply drops to approximately 8.2 volts, a power fail
signal is generated and is used to halt or, if the autorestart
option is installed, to interrupt to a power failure service

34

2114B

routine. As long as the voltage levels remain at normal
levels a “power on” signal is generated allowing normal
Computer operation.

3-50. MEMORY SUPPLY.

3-51. The Computer’s memory supply is further regu-
lated to provide a temperature compensated voltage level for
driving the memory circuits. The higher voltage (+20 volts)
is required by the memory circuits to provide sufficient
current to magnetize the ferrite cores used to store data.

3-52.  LOGIC SUPPLIES.

3-53.  The Computer’s logic supplies provide -2, +5, +12
and -12 volt dc sources for the Computer’s microcircuit
logic. Regulation for these supplies is provided by the
Primary Regulator as well as secondary filtering circuits.

3-54. LAMP SUPPLY.
3-55.  The Computer’s lamp supply is a +30 volt source

for the front panel indicators. This supply is regulated only
by the primary regulator.

P
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SECTION IV
MAINTENANCE
4=-1, INTRODUCTION,
4-2, This section contains special servicing notes, preventive

maintenance information, adjustment procedures, and repair instructions
for the HP 2114B Computer. Refer to the special servicing notes below
before proceeding.

4-3, SPECIAL SERVICING NOTES.
WARNING

Dangerous voltages are present in the computer
even when the Power Switch S1 is in the OFF
position. Do not attempt to remove the pro-
tective cover of the Power Supply, or attempt
maintenance of any kind in the area of the
Power Supply, unless the power cord has first
been removed from the power source. Do not
energize the Power Supply during servicing
unless an isolation transformer is connected
between the main power source and J1 at the
rear of the Computer. Use caution when making
test measurements. Failure to heed this
warning could result in death or injury.

4-4. POWER SUPPLY SERVICING. As stated in the warning preceding
this paragraph, special care must be taken when servicing the Power
Supply. This is because the Primary Regulator circuits (located on the
Heat Sink Assembly A301, Capacitor Board Assembly A300, and Regulator
Card A302) are tied directly across the ac power input line, and

are referenced to one side of the ac line rather than to the chassis
or earth ground. Therefore these circuits present a potential hazard
to personnel as long as the power cord is connected between the ac
power source and J1 at the rear of the Computer. For this reason, it
is imperative that the power cord be removed from the ac source before
attempting to service the Power Supply.

4-5, If for any reason (except as noted in Paragraph 4-7) it is
necessary to energize and test the Power Supply during servicing,

the hazard explained above must be reduced by connecting an isolation
transformer between the ac power source and J1 at the rear of the
Computer (see Figure 4-1). This also allows the use of ground reference
test equipment without danger of damage to the circuit of the test
equipment,

4-6. A 115-volt ac isolation transformer with a minimum rating of
" 800 volt-amperes is required. This relatively high volt-ampere rating
is required because the Power Supply does not present a purely
resistive load to the secondary of the isolation transformer. It is
important that an isolation transformer of lesser rating not be used.

4-1
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4-=17, The above precautions must be observed whenever contact or
exposure to the Power Supply circuits, intentionally or accidentally,
is a possibility. Supply voltages can be measured safely from the
test jacks on the Rear Panel Assembly, at the Card Cage Assembly,
and at the Front Panel Assembly without the necessity of using an
isolation transformer in the ac input line.

4-8, MAINTENANCE PROCEDURES,

4-9, The HP 2114B Computer requires a minimum of routine mainten-
ance to ensure proper Computer operation. The routine maintenance,
usually performed on a monthly basis, consists of cleaning, inspection,
and testing.

4=-10, CLEANING.

4=-11, FILTERS. The Computer®s two air filters, located on the
Computer rear panel, should be cleaned as part of the routine maintene-
ance procedure, or in extreme environments (high dust or oil content
in the air), as needed. To clean the filters perform the following:

a. Remove the filters from the Computer.
b, Blow the filters clean with compressed air.,
C. If compressed air is not available, hot soapy water
may be used as a substitute.
d. Be sure the filters are completely dry and free of grease.
e, Replace the filters.

4-12, DUSTING. Small dust particles may pass through the filters
and build up in the Computer. Use a small vacuum or compressed=-air
hose to remove excess dust. Pay particular attention to heat dissi-
pating areas.

4-13, INSPECTION,

4=-14, Routine maintenance of the computer should include visual
inspection of the mechanical parts of the Computer. Dents, scratches,
or poorly operating controls may indicate damage to the Computer.
Frayed, broken or burned insulation should be checked and corrected
if necessary.

4=15, Refer to Section V, Diagnostics, for further mechanical and
electrical inspection procedures.,

4-16. SUPPLY VOLTAGES.
4-17, Check the Computer®s supply voltages at the test jacks on

the Computer’s rear panel. The various supplies and the acceptable
ranges for each are given in Table 4-1.

4=3
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Table 4-1. Supply Voltages

VOLTAGE MAXIMUM MINIMUM AC RIPPLE
BUS * % PEAK=TO=~PEAK
+ 5v 5.5V 4,3V 0.5V
+12v 13.0V 11.8v 0.3V
-12v =13.0V -11.,9v 0.3V
- 2V - 2,8V - 1.9V 0.4V
+30V 32,0V 29,0V 0.5V
+30V Lamp 32,5V 28,0V 3.0V
+20vV 19,5V*** 19.5V 0.01Vv
* High ac line (127V ac), Minimum Computer Load
*x Low ac line (103V ac), Maximum Computer Load
*k*x Depends upon ambient temperature. 19.5V dc nominal
for 720 to 800OF,

4-18, If any of the Computer’s supply voltages are not within
tolerance, refer to Paragraph 4-26 for the appropriate adjustment
procedure. Note that all logic supplies are adjusted by the +5 volt
adjustment. When the +5 volt supply is properly adjusted the other
supplies should be within their stated tolerances; if not, follow
appropriate troubleshooting procedures. The +20 volt memory supply
may be separately adjusted to compensate for variations in operating
temperature,

4-19, PROXIMITY SWITCHES,

4-20, Check all proximity switches on the Computer front panel
for proper operation. If erratic operation occurs, refer to
Paragraph 4-26 for the appropriate adjustment procedure.

4-21., PERFORMANCE TEST.
4-22, Follow the test procedure given in Section V, Diagnostics.
The Computer diagnostic program provides a thorough test of the

Computer®’s logic and memory circuits by exercising all software
instructions.

4-23, If the Computer fails to perform the diagnostic test properly,
follow appropriate troubleshooting procedures.

4=-24, Perform the appropriate Computer option diagnostics. If
the option fails to perform properly refer to the indicated option
manual for adjustment or troubleshooting information.

4-25, Successful performance of the diagnostic tests completes
the preventive maintenance procedure.

4-26. ADJUSTMENTS.

4-27, There are five adjustments that may be made to the Computer.
Three have to do with the Computer power supply, Primary Regulator,

4-4
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Power Failure Threshold, and the +20 volt Memory Supply adjustment.
The other two adjustments concern the proximity switches on the
front panel.

4-28, PRIMARY REGULATOR ADJUSTMENT,
4-29, If the 45 volt supply is out of tolerance, proceed as
follows:

Q. Connect a voltmeter (refer to Section I, General

Information, for test equipment specifications) between the GND and
+5V test jacks on the Computer’s rear panel,

b. Remove the Computer’s top cover.

c. Using a nonmetallic tuning wand, adjust the ¢¢PRIMARY
REGULATOR®®* variable resistor (R27 on the Regulator Card) to obtain
a reading of +5 1+ 0.03 volts.

d. If the supply fails to adjust to tolerance, follow
appropriate troubleshooting procedures.

e, Recheck the other supplies.
4-30, +20 VOLT MEMORY SUPPLY ADJUSTMENT.

4-31, The correct voltage level for the +20 volt supply is
dependent on the ambient temperature. The correct setting for a
normal environment (720 to 80°F) is 19,5 volts. The correct setting
for temperatures outside this range can be determined from the
following formula:

E= 19,5 = .05 (T = 76); where T is the ambient
temperature in degrees Farenheit.

4-32, If the +20 volt supply is outside of its specified tolerance,
proceed as follows:

a. Connect a voltmeter between the GND and +20V test jacks
on the Computer®’s rear panel.,

b. Remove the Computer®s top cover,

C. Using a nonmetallic tuning wand, adjust the ¢¢20V
MEMORY SUPPLY®® variable resistor (R36 on the Regulator Card) to
obtain a reading within the tolerance range specified by Table 4-1,

d. If the supply fails to adjust to tolerance, follow ap=
propriate troubleshooting procedures.

4-33, POWER FAILURE THRESHOLD ADJUSTMENT.
4-34, The Power Failure Threshold adjustment sets the level at

which a drop in the Computer’s supply voltage will trigger the
Computer’s power failure detection circuits and cause the Computer




2114B Section IV

4=-35, This adjustment is made by Hewlett-Packard before shipment
of the Computer and no further adjustment should be required. If
adjustment becomes necessary proceed as follows:

a. Turn the Computer off by pressing the HALT switch and
turning off the POWER switch located on the chassis behind the Computer
front panel.

b. Disconnect the Computer power cord from the ac line
source and connect it to a variable autotransformer.

Co. Remove the Computer®s top cover,
d. Set the Computer POWER switch to ¢°ON’?*,
e. Insert a test loop in the Computer as follows:

(1) Set the Computer LOOP INSTRUCTION switch, located
behind the front panel, to LQOP.

(2) Set the Switch Register to zero.

(3) Press the LOAD A switch.

(4) Press the LOAD ADDRESS switch.

(5) Press the RUN switch. The Computer should begin
executing the test loop.

f. Using a nonmetallic tuning wand, rotate the ¢*‘POWER
FAIL THRESHOLD®® variable resistor (R42 on the Regulator Card)
fully counterclockwise,

g. Set the variable ac source to 98 volts.
h. Rotate R42 slowly clockwise until the computer halts.

i, Increase the voltage of the variable ac source to
approximately 102 volts.

Je Press the Computer RUN switch. The Computer should begin
executing the test loop. Slowly reduce the voltage from the ac source.
The Computer should halt when the source voltage approaches 98
volts. If the Computer fails to halt, repeat the adjustment procedure.
If repeated adjustment fails to correct the problem, follow approp=-
riate troubleshooting procedures.

4-36, FRONT PANEL BIAS AND NULL ADJUSTMENTS.

4-37. The Bias and Null adjustments set the level at which the
front panel proximity switches are actuated. The Bias adjustment
sets the sensitivity of the proximity switches while the Null
adjustment determines the efficiency of the switch circuit. The
two adjustments interact, hence the adjustment procedures for both
are combined below.

4-38, - If adjustment of the front panel switches is required,
proceed as follows:

4-6
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a. Locate the ¢*BIAS’’ and *¢*‘NULL’’ test points on the
component side of the Display Board Assembly (02114-6009). The
Display Board Assembly is mounted on the inside of the Computer
front panel. Refer to Figure 4=-2 for the location of front panel
test points.

b. Turn the Computer POWER switch located on the Computer
chassis behind the front panel to *“°‘ON’°’,

C. Connect a voltmeter between the BIAS test point and
the GND test point.

d. Adjust the BIAS variable resistor, R128, to obtain a
bias voltage of +2.40 % 0.05 volts.

e. Connect the voltmeter between the NULL test point and
the GND test point.

£. Adjust NULL capacitor C114 for a dc null.
g. Recheck and readjust the bias if necessary.

h. If improper proximity switch operation persists
follow appropriate troubleshooting procedures.

4-39, REPAIR INSTRUCTIONS.
4-40, TROUBLE ANALYSIS,
4-41, Failures and malfunctions can often be traced to simple

causes such as improper connections, fuse failures, or improper
adjustment. Whenever trouble occurs, check the primary power lines,
fuses, external circuit elements, and wiring for malfunctions as the
first step in troubleshooting the equipment. Refer to the schematic
and wiring diagrams as an aid in locating malfunctions.

4=42, Do not assume that malfunctions are eliminated when a faulty
component has been replaced. Check the complete circuit for other
faulty parts before turning on power.

4-43, COMPONENT TESTING.,

4-44, When checking transistors, observe their polarity to avoid
error in measurement. The leakage resistance obtained from a resistance
check of a capacitor is not always an indication of a faulty capa-
citor. In most cases the capacitors are shunted with resistances,

some of which have low values. Only a complete short is a true
indication of a shorted capacitor.

4-45, Most ohmmeters can supply enough current or voltage to
damage some transistors. Before using an ohmmeter to measure
transistor forward or reverse resistance, check its open circuit
voltage and short circuit current for the range to be used. The open
circuit voltage should be less than 1.5 volts and the short circuit
current should be less than 3 milliamperes.

4-17
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DISPLAY BOARD
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2039-23

Figure 4-2., Adjustment and Test Point Locations
for the Front Panel Display Board (02114-6009)

4-46, COMPONENT REPLACEMENT.

4-47, When soldering a semiconductor device, hold the leadwire
between the component and the solder joint with a pair of pliers
to provide an effective heat sink while soldering.
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SECTION V
DIAGNOSTICS

5-1. INTRODUCTION.

5-2.  This section contains instructions and data for
conducting and evaluating programmed diagnostic
tests of the Computer. Included are a pretest check-
out procedure, instructions for loading and checking
the Basic Binary Loader, instructions for loading and
running the hardware diagnostic programs, and tabu-
lar listings of all programs. Unless otherwise noted,
or to the extent specified in future supplementary
documentation, this information is applicable to 2114B
Computers bearing serial number prefix 930- and
subsequent.

5-3. The hardware diagnostic programs automat-
ically perform a confidence test of Computer operation
by thoroughly exercising major portions of the Mem-
ory circuits, Logic circuits, and Input/Output circuits.
The following diagnostic tests are covered in this
section:

a. Alter-Skip Instruction Test

b. Memory Reference Instruction Test
c. Shift-Rotate Instruction Test

d. High Memory Address Test

e. Low Memory Address Test

f. High Memory Checkerboard Test
g. Low Memory Checkerboard Test

h. Interrupt Test

5-4, Diagnostic testing should be conducted after
installation, periodically thereafter as part of a reg-
ularly scheduled preventive maintenance program,
during troubleshooting, and after making repairs or
modifications. The pretest checkout procedure (Para-
grdph 5-T) should be performed first. This procedure
ensures that all required operating switches and indi-
cators are functioning normally, that an apparent
trouble is not the result of an improper switch setting,
and that the Computer is capable of storing and proc-
essing the diagnostic test programs.

5-5. The Basic Binary Loader must be located in
the protectedarea of memory (the uppermost 64 mem-
ory locations) before the selectedinput device canread
the test tape and transfer the test program into its
assigned memory locations. If the status of the Basic
Binary Loader is unknown, the content of the protected
area can be checked by performing the verification
procedure presented in Paragraph 5-18. Required
program instructions canthen be manually loaded into
memory by following the procedure presentedin Para-
graph 5-16. Be sure to follow all loading instructions
carefully as it is important to use switch settings that
correspond to the memory size (4K or 8K) of the
computer under test, and the I/O channel of the input
device used in loading the test programs.

5-6.  Detailed operating instructions for loading and
running all diagnostic test programs are covered in

Paragraphs 5-28 through 5-118. Information and examples
are included to aid in the analysis of test results. The
alter-skip, memory reference, and shift-rotate test diagnos-
tics must be performed in sequence. The remaining tests
can be performed in any desired order. Refer to Section I
for the location of switches and indicators referenced in
this section. A summary of operating instructions and as-
sociated program listings are located at the rear of this
section.

5-7. PRETEST CHECKOUT.

5-8. The pretest checkout is performed manually using
operating switches and indicators to provide a basic check
of Computer operation. This procedure should be per-
formed before attempting to load and run the diagnostic
test programs. If results of the checkout are normal, pro-
ceed with diagnostic testing. If results are abnormal, refer
to Section IV as the first step in troubleshooting, and check
related supply voltages and perform adjustments specified.
The pretest checkout procedure is as follows:

a. Open the front panel and set the POWER switch to
OFF.

b. On the display board located behind the front pan-
el, set the MEMORY, PHASE, SINGLE INSTRUCTION,
LOADER ENABLE, LAMP TEST, and CONSOLE LOCK
switches to normal.

Note
If the Computer is equipped with the Power
Fail Auto-Restart option, refer to the option
manual before proceeding. Otherwise power
turn-on may cause damage to memory
contents.

c. Set the POWER switch to ON and then press the
HALT switch. Check that both blower motors on the rear
panel are operating normally. Then close and secure the
front panel and check for air flow through the exhaust
vents located on either side of the cabinet. If normal,
proceed to the next step.

CAUTION
If either blower is inoperative, or if air flow is
abnormal, set the POWER switch to OFF and
take immediate corrective action. Do not op-
erate the Computer until the trouble has been
fixed.

d. Reopen the front panel and set LAMP TEST switch
to TEST. Check that all front panel indicators are lit. If
they are, set the LAMP TEST switch to NORMAL, set
POWER switch to OFF, and proceed with the next step.

e. Set POWER switch to ON and then press HALT
switch. Check that the indicators listed in Table 5-1
are in the state specified. (Indicators other than those
listed may be either on or off.) Repeat this step sev-

5-1
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eral times making sure that the FETCH indicator
lights each time. If all indications are normal, pro-
ceed with the next step.

Table 5-1. State of Front Panel Indicators After
Power Turn-On

INDICATOR STATE
RUN Off
HALT On
FETCH On
INDIRECT Off
EXECUTE Off

f. Set CONSOLE LOCK switch to LOCK. While
observing the MEMORY DATA, MEMORY ADDRESS,
SWITCH REGISTER, RUN, and HALT indicators,
press all SWITCH REGISTER switches, the LOAD
ADDRESS switch, the LOAD MEMORY switch, the
DISPLAY MEMORY switch, the SINGLE CYCLE
switch, the CLEAR REGISTER switch, and the RUN
switch. All controls should be inoperative and all
indicators should remain in their original state. If
indication is normal, set the CONSOLE LOCK switch
to NORMAL and proceed with next step.

Note

The binary displays by indicators 0 through
15 in the MEMORY DATA (T-Register)
display, the MEMORY ADDRESS (M-Reg-
ister) display, and SWITCH REGISTER
(S-Register) display, are expressed as
octal numbers. For example, the sixteen
bit binary display 0 000 110 111 010 101
(indicators that are on denote 'ones', in-
dicatorsthat are off denote 'zero') is ex-
pressed either as 006725, or simply as
6725 if bits 12 through 15 of the display
are insignificant.

g. Press each S-Register indicator-switch to
obtain an S-Register display indication of 177777. If
indication is normal, press CLEAR REGISTER switch.
This should clear the S-Register to all 'zero" (all
indicators off). Check the S-Register display for indi-
cation of 000000. If indication is normal, proceed
with next step.

h. Press LOAD ADDRESS switch. This should
load the content of the S-Register, all "zeros', into
the M-Register. Check M-Register display for indi-
cation of 000000. If indication is normal, proceed
with next step.

i. Enter 177777 into the S-Register. Then press
LOAD MEMORY switch. This should load the content
of the S-Register, all "ones", into the T-Register and
increment the M-Register by one. Check the T-Reg-
ister display for indication of 177777, and the M-
Register display for indication of 000001. If indica-
tions are normal, proceed with next step.

5-2
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j. Press LOAD ADDRESS switch. Check M-
Register display for indication of 037777. (Indicators
14 and 15 of the M-Register display are not connected
and will remain off even when binary 'ones' are
stored in bits 14 and 15 of the M-Register.) If indica-
tion is normal, proceed with next step.

k. In turn, press CLEAR REGISTER, LOAD
ADDRESS, and LOAD MEMORY switches. Check T-
Register display for indication of 000000, and the M-
Register display for indication of 000001. If indica-
tions are normal, proceed with next step.

1. Press LOAD ADDRESS switch. All register
displays should now indicate 000000. If indication is
normal, observe M-Register display and press LOAD
MEMORY switch several times. Check that M-Reg-
ister display increments by one each time LOAD
MEMORY switch is pressed. If indication is normal,
proceed with next step.

m. While observing M-Register display, press
DISPLAY MEMORY switch several times. Check that
M-Register display increments by one each time
DISPLAY MEMORY switch is pressed. If indication
is normal, proceed with next step.

n. Press CLEAR REGISTER switch. In turn,
press LOAD ADDRESS switch once, and LOAD MEM-
ORY switch ten times. Then press LOAD ADDRESS
switch again. While observing M-Register display,
press SINGLE CYCLE switch exactly ten times.
Check that M-Register display increments by one
each time SINGLE CYCLE switch is pressed. If indi-
cation is normal, proceed with next step.

o. Set MEMORY switch on back of front panel to
OFF. In turn, press LOAD ADDRESS switch once,
the LOAD MEMORY switch twice, and then press the
RUN switch. Check that the RUN indicator is on.
Then check the T-Register display for an indication of
000000, and observe the M-Register display indica-
tors. Each succeeding indicator of this display, as
viewed from bit 13 through bit 0, should appear pro-
gressively brighter. (The higher order bits should be
changing states at a visible rate and have a flickering
appearance; bits 14 and 15 are always off.) Then
press HALT switch. Check that the HALT indicator
is on, that the RUN indicator is off, and that the M-
Register display indicators are in a static state,
either on or off. (The numeric value now displayed by
the M-Register indicators is random and of no signi-
ficance. However, all indicators which are lit in this
display should now appear approximately equal in
brightness.) If all indications are normal, set MEM-
ORY switch to NORMAL, and proceed with next step.

p. If the status of the Basic Binary Loader, lo-
cated in the protected area of memory, is unknown,
refer to Paragraph 5-18 and verify the instructions
located in these memory locations. If Basic Binary
Loader instructions are correct, proceed with test
instructions presented in Paragraphs 5-28 through
5-118. If instructions must be added or modified,
refer to Paragraph 5-16 for loading instructions.
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5-9. BASIC BINARY LOADER.

5-10. DESCRIPTION.

5-11. The Basic Binary Loader loads absolute pro-

grams produced by the Assembler or the Basic Con-
trol System absolute output option. It is also used to
load standard software systems that are in absolute
form (e.g., FORTRAN, ALGOL, Assembler, Basic
Control System, and Symbolic Editor). Familiarity
with the Basic Binary Loader operating procedure is
assumed in the operating procedure for all other
software systems.

5-12. STORAGE.

5-13. The Basic Binary Loader is stored inthe pro-
tected area of memory (the highest 64 locations).
Separate versions of the Basic Binary Loader are
presented for the 2752A Teleprinter and the 2737A
Punched Tape Reader.

5-14. PROGRAM INSTRUCTIONS.

5-15. Tables 5-2 and 5-3 contain the absolute in-
structions for two versions of the Basic Binary
Loader. Table 5-2 lists the instructions for an input
device consisting of the 2752A Teleprinter with 12531A
(serial) Teleprinter Input/Output Interface Kit. Table
5-3 lists the instructions for an inputdevice consisting
of either a 2752A Teleprinter with 12531B (parallel)
Teleprinter Input/Output Interface Kit, or a 2737A

Section V
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are variables that correspond to the following mem-
ory sizes:

0 for 4K memory
1 for 8K memory
2 for 12K memory
3 for 16K memory
7T for 4K memory
6 for 8K memory
5 for 12K memory
4 for 16K memory

5-16. ENTERING INSTRUCTIONS.

5-17. To enter instructions into the protected area
of memory, proceed as follows:
a. Set LOADER ENABLE switch to ON.

b. Enter address of desired instruction into S-
Register.

c. Press LOAD ADDRESS switch.
Press CLEAR REGISTER switch.
Enter instruction into S-Register.
Press LOAD MEMORY switch.

g. Repeat steps '"b'" thru "f'" for each instruction
entered. Then set LOADER ENABLE switch to
NORMAL.

.2

5-18. VERIFICATION,

Punched Tape Reader with 12532A High-Speed Punched

Tape Input Interface Kit.

In both tables,

”m" and Hnl

5-19.

To verify the instructions stored in the pro-
tected area of memory, proceed as follows:

Table 5-2. Absolute Instructions for Use with 2752A Teleprinter (Serial)

ADDRESS 0 1 2 3 4 5 6 T

0Om7700: 107700 006401 067771 006006 027710 106700 102077 027700
Om7710: 017752 002003 027703 003004 0737172 017752 017743 070001
0m7720: 073773 0637173 000040 043774 002040 027741 017743 044000
0m7730: 173773 037773 037772 027721 017743 054000 027702 102011
0m7740: 027700 102055 027700 000000 017742 001727 0737175 017752
0m7750: 0337175 127743 000000 063771 073776 002400 1027ce 001300
0m'7760: 1031cc 1023cc 027761 1024ce 0377176 0271757 001222 013771
Om7770: 127752 177765 000000 000000 1n0100 000000 000000 000377

cc = channel (high select code, lower priority) of Teleprinter

Table 5-3. Absolute Instructions for Use with 2752A Teleprinter (Parallel), or 2737A Punched Tape Reader
ADDRESS 0 1 2 3 4 5 6 7
0m7700: 107700 063770 106501 004010 002400 006020 063771 073736
0mT7710: 006401 067773 006006 027717 107700 102077 027700 017762
0m7720: 002003 027712 003104 073774 017762 017753 070001 073775
0m7730: 063775 043772 002040 027751 017753 044000 000000 002101
0m7740: 102000 037775 037774 027730 017753 054000 027711 102011
O0m7750: 027700 102055 027700 000000 017762 001727 073776 017762
0m7760: 033776 127753 000000 103%7cc 1023cc 027764 1025cc 127762
OmT7770: 173775 153775 1n0100 177765 000000 000000 000000 000000

cc = channel number of Punched Tape Reader
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a. Enter address of instructiontobe verified into
S-Register.

b. Press LOAD ADDRESS switch.
c. Set LOADER ENABLE switch to ON.

d. Press DISPLAY MEMORY switch. The con-
tents of the memory location selected in step 'a"
above is now indicated by the T-Register display.
Each time the DISPLAY MEMORY switch is pressed,
the contents of the next consecutive memory location
are displayed. (Because the M-Register is incre-
mented by one each time the DISPLAY MEMORY
switch is pressed, the address indicated by the M-
Register display is always one address higher than
the address of the data currently displayed by the T-
Register indicators. )

e. Set LOADER ENABLE switch to Normal after
all desired locations in the protected area of memory
have been displayed.

5-20. TAPE LOADING PROCEDURES AND OPTIONS.

5-21. The2737TA Punched Tape Reader and the 2752A
Teleprinter are typical input devices that can be used
to read program data from thetest tapes and transfer
it into memory. If the Punched Tape Reader is used,
three loading options can be selected. These options,
and the entries requiredin bits 0 and 15 of the S-Reg-
ister to select them, are specified in Table 5-4. Pro-
cedures for using each input device are presented in
the following paragraphs.

5-22. PUNCHED TAPE READER. If using the
Punched Tape Reader to load the diagnostic program
tapes, proceed as follows:

a. At the Punched Tape Reader, set POWER
switch to ON.

b. Place RUN/LOAD lever in LOAD position.

c. Carefully position program tape to be loaded
in the tape reading mechanism and place the RUN/
LOAD lever in the RUN position.

d. At the Computer front panel, press CLEAR
REGISTER switch.

e. Refer to Table 5-4 and enter the appropriate
settings for bits 0 and 15 into the S-Register.

f. Press and hold PRESET and LOAD switches,
then release both switches. The Computer should go
into the run mode (RUN indicator on) and the program
tape should process through the tape reading mechan-
ism of the Punched Tape Reader. When the Computer
halts (RUN indicator off, HALT indicator on), check
the T-Register indicators. If the test program was
correctly loaded into memory, halt instruction 102077
should be displayed. (For an explanation of this and
other halts encountered during program loading, refer
to Table 5-5.) If indication is normal, proceed with
applicable instructions for running the diagnostic test
program now in memory. If indication is abnormal,
refer to Table 5-5 and proceed as directed.

g. After loading, rewind the tape and return it to
the appropriate storage box.

5-4
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Table 5-4. Punched Tape Reader Loading Options

SWITCH REGISTER
OPTION SETTINGS

BIT 15 BIT 0
Load tape 0 0
Verify checksum without 0 1
loading
Compare the contents of the 1 0/1
tape with the contents of
memory without loading

5-23. TELEPRINTER. If using the Teleprinter to
load the diagnostic program tape, proceed as follows:

a. At the Teleprinter, set LINE/OFF/LOCAL
switch to LINE position.

b. Carefully position program tape to be loaded
in the Teleprinter tape reader.

c. Set START/STOP/FREE switch to START
position.

d. At the Computer front panel, press CLEAR
REGISTER switch, then press and hold PRESET and
LOAD switches. Release both switches. The Com-
puter should go into the run mode (RUN indicator on)
and the program tape should process through the tape
reader of the Teleprinter. When the Computer halts
(RUN indicator off; HALT indicator on), check the T-
Register indicators. If the testprogram was correctly
loaded into memory, halt instruction 102077 should be
displayed. (For an explanation of this and other halts
encountered during program loading, refer to Table
5-5.) If indication is normal, proceed with applicable
instructions for running the diagnostic test program
now in memory. If indication is abnormal, refer to
Table 5-5 and proceed as directed.

e. Setthe Teleprinter START/STOP/FREE switch
to STOP, remove tape, rewind, and return it to the
appropriate storage box.

5-24, LOADING HALTS.

5-25, After all programdata is read from atest tape
and transferred into memory, the associated tape
reader and the Computer will halt with a normal indi-
cation of 102077 (end-of-tape condition) indicated by
the T-Register display. This signals the operator to
continue with the applicable test instructions for the
diagnostic test now stored in memory. If a haltoccurs
and an indication other than 102077 is present in the
T-Register display, refer to Table 5-5and proceed as
directed.

5-26. PROGRAM LISTINGS.

5-27. Program listing for both versions of the Basic
Binary Loader are presented at the rear of this sec-
tion. The listing for the serial Loader is presented
first, followed by the listing for the parallel Loader.
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Table 5-5. Loading Halts
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MEMORY DATA
(T-REGISTER)

option has been specified. The tape
being read does not compare with
memory. The A-Register contains the
word from tape which did not agree.

DISPLAY EXPLANATION ACTION

102077 An end-of-tape condition has been de- This indication is normal. Proceed
tected. Ten consecutive feed frames with applicable diagnostic test proce-
are interpreted as end-of-tape. dure.

102011 Checksum error. The A-Register con- To restart, replace tape in input de-
tains the checksum from the tape; the vice and simultaneously press PRESET
B-Register contains the computed and LOAD.
checksum.

102055 Address error. An attempt has been To restart, replace tape in input de-
made to destroy the loader or to load vice and simultaneously press PRESET
outside the memory limits. and LOAD.

102000 The Punched Tape Reader compare To find the location of the correspond-

ing word in memory, press SINGLE
CYCLE twice. The contents of the T-
Register minus one is the address of
the desired word. To restart after dis-

playing the contents of the address, re-
place tape in input device, and simul-
taneously press PRESET and LOAD.

5-28. ALTER-SKIP INSTRUCTION TEST.
5-29. SCOPE.

5-30. This program is a reliability test of all legi-
timate code combinations in the alter-skip group.
The codes are tested utilizing both the A- and B-
Registers, rendering a total of 2,048 legitimate com-
binations. This test should always be the first reli-
ability test to be executed. If successful, more
advanced reliability and diagnostic programs should
be attempted. This test does not use any memory
reference instructions during the first execution
pass. After the first pass is successfully executed,
a jump instruction to the beginning of the testis ex-
ecuted to allow for continuous looping until manually
halted by the operator.

5-31. STORAGE.

5-32. The Alter-Skip Group program is stored in
memory locations 2000 to 6041.

5-33. EXECUTION.

5-34. INITIALIZATION. This being the first in a

series of reliability tests, it is necessary to manually
check the A- and B-Register commands (LDA, LDB,
MIA, and MIB) before attempting to load the diagnos-
tic test program. This is accomplished from the front
panel by using the S-Register to enter data patterns.
Proceed as follows:

a. Press CLEAR REGISTER switch. Then enter
002000 into the S-Register and press LOAD ADDRESS
switch.

b. Enter 102501 into the S-Register and press
LOAD MEMORY switch.

c. Enter 106501 into the S-Register and press
LOAD MEMORY switch.

d. Press CLEAR REGISTER switch. Then, in
turn, press LOAD ADDRESS switch once, and LOAD
MEMORY switch twice. (This procedure clears the
A- and B-Registers.)

e. Enter 002000 into the S-Register and press
LOAD ADDRESS switch.

f. Enter 077777 into the S-Register and press
SINGLE CYCLE switch twice.

g. Check the contents of the A- and B-Registers
as follows:

(1) Press CLEAR REGISTER switch. Then
press LOAD ADDRESS and DISPLAY
MEMORY switches. The content of mem-
ory location 00000 (A-Register) is now
displayed by the T-Register indicators.

(2) Check T-Register display for indication
of 077777. K indication is normal, pro-
ceed with next step. If indication is ab-
normal, troubleshoot the circuits assoc-
iated with the A-Register commands.

(83) Press DISPLAY MEMORY switch. The
content of memory location 00001 (B-
Register) is now displayed by the T-Reg-
ister indicators.

5-5
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(4) Check T-Register display for indication
of 077777. I indication is normal, pro-
ceed with next step. I indication is ab-
normal, troubleshoot the circuits assoc-
iated with the B-Register commands.

(5) As presented, the above procedure checks
the LDA and LDB commands. To check
the MIA and MIB commands, repeat steps
"' through "g", except substitute 102401
and 106401 in steps "b" and ''c"', respec-
tively.

5-35. LOADING. Load the Alter-Skip instruction
Test Tape in accordance with the instructions pre-
sented in Paragraph 5-20.

5-36. RUN. To run the program proceed as follows:

a. Enter 002000 (starting address) into the S-
Register. Then press LOAD ADDRESS switch.

b. Enter 077777 into the S-Register. Then press
RUN switch.

c. TheComputer should run briefly and thenhalt.
Check that the T-Register indicators are displaying
halt instruction 102001, and that the M-Register indi-
cators are displaying address 002001. (These indica-
tions verify that the halt instruction is functioning
normally.) If indications are normal, proceed with
next step.

d. Press the RUN switch again. The test should
loop continuously until an error condition is detected,
or until the operator elects to stop the test by pres-
sing the HALT switch. If no error conditions are
detected, the Computer should be permitted to run
continuously for at least one minute and 5 seconds.
This allows time for at least 1000 test passes to be
executed.

5-37. EXECUTION ERRORS. Errors detected by
the test program cause the Computer to halt. Each
program halt indicates that either a single code com-
bination, or one of two code combinations, has failed.
The expected values for the A- or B-Registers and
the E-Register when the halt was encountered are
contained in the program listing. After an error
halt, it may be desirable to continue the test. In this
case the following sequence should be followed:

a. Refer to the program listing and locate the
error halt value of the P-Register.

b. Check the stated expected values for the A-
or B-Registers against the actual values contained in
the hardware registers. (Use the same general pro-
cedure presented in Paragraph 5-34, step '"g", to
determine the content of these registers.) Record
the value observed, then proceed with the next step.

c. Check the stated expected value of the E-
Register against the actual value by observing the
status of the EXTEND indicator. I normal, proceed
with next step. If the E-Register contains a '"'one',
but should contain a "zero', enter 002100 into the S-
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Register, press the LOAD ADDRESS switch, and
press the SINGLE CYCLE switch. (The EXTEND
indicator should now be off to indicate that the E-
Register has been cleared.) If the E-Register con-
tains a ''zero', but should contain a 'one', enter
002300 into the S-Register, press the LOAD ADDRESS
switch, and press the SINGLE CYCLE switch. (The
EXTEND indicator should now be on to indicate that
the E-Register has been set.) If indication is now
normal, proceed with next step.

d. Enter 000000 into the S-Register and press
LOAD ADDRESS switch.

e. If the correct value for the A-Register was
not observed (step '"b' above), enter the correct value
for this register into the S-Register and press the
LOAD MEMORY switch.

f. If the correct valuefor the B-Register was not
observed (step 'b" above), enter the correct value for
this register into the S-Register and press the LOAD
MEMORY switch. _

g. Enter the P-Register value (observed in step
"a'" above) into the S-Register. Then press the LOAD
ADDRESS switch. (This inserts the restart address
into the M- and P-Registers.)

h. Enter 077777 into the S-Register, then press
the RUN switch. The test should now continue.

5-38. DESCRIPTION.

5-39. The Alter-Skip Instruction Test is a minimal
test of every legitimate code combination inthe group.
The test program was written in modules to allow for
extensive looping on a particular module, or to bypass
a failing module. The substitution of a jump instruc-
tion into thelast location (NOP)of a particular module
allows bypassing of one or more modules, or the
looping of a particular module or group of modules.
Each module uses the S-Register test pattern as input
to the A- or B-Register. Complement and increment
by-one operations are performed on this initial set-
ting, and various skip operations are tested against
the results. If the register is not set to its proper
value, a skip operation will fail and an error halt will
occur. Reference to the program listing will assist
in the analysis of the error pattern encountered.

5-40. A list containing the octal code and initial
location of each program module is presented in
Table 5-6. I bypass is desirable, use this list to
determine the locations requiring jump instructions.
After the test using the A-Register is executed suc-
cessfully, the A-Register codes are modified (inter-
nally) and the test is repeated using the B-Register.

5-41, EXAMPLES.

5-42. Assume that during the execution of the A-
Register test, an error halt is encountered at loca-
tion 4235. (The actual halt instruction is in memory
location 4234.) The code combination that failed was
CMA, CLE, SSA, SLA, SZA, RSS. The value 177777
should be in the A-Register, and 0 should be in the
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E-Register. If these register values are correct, then
both the SSA, SLA, RSS, and the SZA,RSS instructions
failed to set the skip condition. If continuation of the
test is desired, the procedure in Paragraph 5-37
should be followed. Based on this example the se-
quence would be:

a. Error halt location 4235; A=177777; E=0.

b. If E=0, proceed directly to step 'c". If E=1,
clear the E-Register as follows:

(1) Enter 001000 into the S-Register and
press LOAD ADDRESS switch.

(2) Enter 002100 into the S-Register and
press LOAD MEMORY switch.

(3) Repeat step (1) above. Then press the
SINGLE CYCLE switch. (The EXTEND
indicator should now be off indicating that
the E-Register is clear.)

c. Enter 000000 into the S-Register and press
LOAD ADDRESS switch.

d. Enter 177777 into the S-Register and press
LOAD MEMORY switch. (The A-Register is now re-
set to 177777 for restart.)

e. Enter 004235 into the S-Register and press
LOAD ADDRESS switch. (This inserts the restart
address into the M and P Registers.)

f. Enter 077777 into the S-Register and press
RUN switch. (The test program should now continue
to run until another error halt is encountered or until
the Computer is halted at the front panel by the oper-
ator.

5-43. Assume that during the execution of the B-
Register test an error halt is encountered at location
5225. (The actual halt instruction is in memory loca-
tion 5224.) One of two code combinations may have
caused the error: CMB, SEZ, CLE, RSS: or CMB,
SEZ, CLE, INB. If B=177777 and E=0, the first code
combination skipped erroneously. If B=000001 and
E=0, the second code combination failed to set the
skip condition. If the register values are incorrect,
then the increment or complement functions for the
registers failed. By using the front panel controls,
the failure can be isolated to one of the two code com-
binations. If it is desired to continue the test after
completing the trouble analysis, the procedure in
Paragraph 5-37 should be used. Based on this ex-
ample the sequence would be:

a. Error halt location 5225; B=177777 or 000001;
E=0.

b. If E=0, proceed directly to step 'c". I E=1,
use the procedure in step 5-42b to clear the E-
Register.

c. Enter 005225 into the S-Register and press the
LOAD ADDRESS switch., (This inserts the restart
address into the P-Register. )
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d. Because two code combinations are listed for
this error halt, the values listed for the A-Register
(the B-Register in this example) and the E-Register,
as stated for the second code combination, are used.
Therefore, enter 000001 into the S-Register and press
the LOAD ADDRESS switch. Then press LOAD MEM-
ORY switch. (The B-Register is now reset to 000001
for restart.)

e. Enter 005225 into the S-Register and press
LOAD ADDRESS switch. (This inserts the restart
address into the M and P Registers.)

f. Press the RUN switch. (The test program
should now continue to run until another error halt is
encountered or until the Computer is halted from the
front panel by the operator.)

5-44. During execution of the test, it may be desir-
able to bypass one or several program modules. If
code combinations 3400-3427 are to be bypassed, for
example, the following procedure is used:

a. Refer to Table 5-6 and note that location 3332
is listed as the initial location of module 16 (codes
3400-3427).

b. In location 3332, a jump to location 3406 must
be inserted. As listed in Table 5-6, 3406 is the ini-
tial location of module 17. Care should be taken not
to violate page boundaries with a direct jump.

c. Enter 003332 into the S-Register and press
LOAD ADDRESS switch. Then enter 027406 into the
S-Register and press LOAD MEMORY switch.

d. Enter 002001 into the S-Register and press
LOAD ADDRESS switch. Then enter 077777 into the
S-Register and press RUN switch. The test will now
execute, but will bypass program module 16.

5-45, PROGRAM LISTING.

5-46. The program listing for the Alter-Skip In-
struction Test is presentedat the rear of this section.

5-47. MEMORY REFERENCE INSTRUCTION TEST.
5-48. SCOPE.

5-49. This program is a reliability test of the 14
memory reference instructions. These instructions
are tested using both the A- and B-Registers, and the
E-Register when required. This test should be exe-
cuted only after the Alter-Skip Instruction Test has
been successfully executed, since alter-skip instruc-
tions are used in testing the memory reference
instruction codes. When executed, the Memory Ref-
erence Instruction Test loops continuously until an
error condition is detected, or until manually halted
by the operator.

5-50. STORAGE.
5-51. The Memory Reference Group program is
stored in memory locations 7642 through 7667; 1000

through 1322, 2000 through 5027, and 6000 through
6017,

5-7
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Table 5-6. Alter-Skip Program Module Locations

PROGRAM OCTAL
MODULE CODES INITIAL
NUMBER TESTED LOCATION
1 2000-2027 2000
2 2040-2067 2061
3 2100-2127 2140
4 2200-2227 2224
5 2300-2327 2303
6 2400-2427 2367
7 2440-2467 2456
8 2500-2527 2541
9 2600-2627 2614
10 2700-2727 2673
11 3000-3027 2750
12 3040-3067 3032
13 3100-3127 3113
14 3200-3227 3173
15 3300-3327 3253
16 3400-3427 3332
17 3440-3467 3406
18 3500-3527 3566
19 3600-3627 3560
20 3700-3727 3635
21 2030-2037 3712
2070-2077 3712
2130-21317 3712
22 2230-2237 4001
2330-2337 4001
23 2430-24317 4043
24'70-24717 4043
2530-2537 4043
24 2630-2637 4124
2730-27317 4124
3030-3037 4124
3070-3077 4124
3130-3137 4124
25 3230-3237 4246
3330-3337 4246
26 3430-3437 4314
3470-3477 4314
3530-3537 4314
3630-3637 4314
3'730-3737 4314
27 2140-2177 4432
28 2240-22717 4530
29 2340-23717 4626
30 2540-25T717 4727
31 2640-26717 5020
32 2740-2777 5112
33 3140-3177 5213
34 3240-3277 5312
35 3340-3377 5412
36 3540-35T77 5505
37 3640-3677 5606
38 3740-3777 5701
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5-52. EXECUTION.

5-53. INITIALIZATION. The Alter-Skip Instruction
Test program (Paragraph 5-28) must be executed
successfully prior to attempting execution of the
Memory Reference Instruction Test Program.

5-54., LOADING. Thetape for the Memory Reference
Instruction Test is loaded in two steps using the fol-
lowing procedure:

a. Load the first part of the tape using the in-
structions presented in Paragraph 5-20. When the
Computer halts (halt instruction 102077 displayed by
the T-Register indicators), memory locations 7642
through 7667 have been loaded.

b. Enter 007642 into the S-Register and press
LOAD ADDRESS switch.

c. Press RUN control. The Computer will run
briefly and then halt (halt instruction 102001 displayed
by the T-Register indicators). Memory locations
000100 through 007655 are now initialized to self-
addressed halts (102002, 102003, etc).

d. Load the second part of the tape in accordance
with the instructions presented in Paragraph 5-20.
When the Computer halts (halt instruction 102077 dis-
played by the T-Register indicators) the remaining
memory locations will have been loaded. Proceed
with the run instructions in the following paragraph.

5-55. RUN. To run the program proceed as follows:

a. Enter 001000 into the S-Register and press
LOAD ADDRESS switch.

b. Enter 077777 into the S-Register and press
RUN switch. (The test should loop continuously until
an error halt condition is detected, or until the oper-
ator elects to stop the test by pressing the HALT
switch. If no error conditions are detected, the Com-
puter should be permitted to run continuously for at
least one minute and 45 seconds. This allows time
for at least two test passes to be executed.

5-56. EXECUTION ERRORS. Prior to executing
the entire memory reference instruction test, a basic
reliability test is executed first. If errors are de-
tected by this portion of the test program, the proc-
essor halts with the error halt location in the
P-Register. Table 5-7 contains a list of the error
halts for the basic test. For each error halt, the
expected values for the A-, B-, and E-Registers are
specified. Remedial measures should be taken prior
to executing the remainder of the program. If it is
desired to continue the basic test after an error halt
has been encountered, press the RUN switch.

5-57. After execution of the basic test, control is
passed to that portion of the program which performs
the extensive test of all memory reference instruc-
tions. Errors detected by this portion of the test
cause the Computer to halt with the P-Register con-
taining 001257. The A-Register contains the location
of the error-producing instruction, and the B-Register
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contains the octal equivalent of the failing instruction
code. After inspecting the A- and B-Registers, reset
the P-Register to 001257 and press the RUN switch.
The Computer will immediately halt with the P-Reg-
ister containing 001262. The original contents of the
A-Register and B-Register at the time of error
detection are contained in the respective registers.
After inspecting the A- and B-Register contents,
press the RUN switch. The test will continue to cycle
until additional errors are detected, or until manually
halted by the operator.

Table 5-7. Memory Reference Instruction Test
(Basic Portion), Error Halt Indications

LOCATION
(P) INSTRUCTION FAILURE
1003 JMP failed; A=000000, E=0
1006 JSB failed; A=000000, E=0
1010 JSB failed; B=000000, E=0
1024 JSZ failed; A=000000, B=000000, E=0
1037 ISZ failed; A=000000, B=000000, E=0
1045 CPA failed; A=077777, B=0777717, E=0
1052 CPA failed; A=100000, B=100000, E=0
1057 CPA failed; A=100001, B=100001, E=0
1064 CPB failed; A=0777717, B=0771717, E=0
1071 CPB failed; A=100000, B=100000, E=0
1076 CPB failed; A=100001, B=100001, E=0
1106 AND failed; A=000000, B=100000, E=0
1112 AND failed; A=000000, B=100001, E=0
1114 AND failed; A=000000, B=100001, E=0
1123 XOR failed; A=000000, B=0777177, E=0
1127 XOR failed; A=100000, B=100000, E=0
1131 XOR failed; A=100000, B=100000, E=0
1140 IOR failed; A=000000, B=100000, E=0
1146 LDA failed; A=0777177, E=0
1154 LDB failed; B=077777, E=0
1163 STA failed; A=077777, E=0
1173 STB failed; B=077777, E=0
1203 ADA failed; A=125252, E=0
1205 ADA failed; E#0
1214 ADA failed; A=052525
1216 ADA failed; E#1
1225 ADB failed; B=125252
1227 ADB failed; E#0
1237 ADB failed; B=052525
1241 ADB failed; E#1

5-58. DESCRIPTION.

5-59. The Memory Reference Test is an extensive
test of the fourteen memory reference instructions.
The test begins with a simple exercise of each of the
instructions; this verifies that the group basically
operates successfully. The basic test utilizes the
Switch Register to generate test patterns. After one
successful pass through the basic test, control is
transferred to the remainder of the test. During each
pass through the Memory Reference Test, both the
basic and extended portions of the test are executed.
The Switch Register mustremain set to 077777 for all
passes through the test.

5-60. The extended portion of the test executes each
instructiondirect and indirect to each page within 4K,
multi-levelindirect to each page within 4K, and direct
and indirect through the A- and B-Registers. After
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this phase is complete, iterative testing of selective
instructions is executed. The modules and their loca-
tions are listed in Tables 5-8 and 5-9.

5-61. Any module can be looped continuously by in-
serting a jump in the NOP location preceding the
initial location of the next sequential module. The
entire test will loop continuously until halted from the
front panel, or until an error is detected. If restart
is desired, the starting address is 001000 with the
Switch Register set to 077777,

Table 5-8. Memory Reference Instruction Test
(Extended Portion), Module Locations and
Test Functions

TIMP1 2000-2061 Jump Test

TJSB1 2061-2136 Jump Subroutine Test
TISZ1 2137-2311 Index Skip Test

TCPA1 2312-2401 Compare to A Test
TAND1 2402-24"72 And to A Test

TXOR1 2570-2670 Exclusive OR to A Test
TIOR1 2671-2767 Inclusive OR to A Test
TLDA1 2770-3055 Load A Test

TLDB1 3056-3140 Load B Test

TSTA1 3141-3230 Store A Test

TSTB1 3231-3321 Store B Test

TADA1 3322-3442 Add to A Test

TADB1 3443-3560 Add to B Test

Table 5-9. Memory Reference Iterative Module
Locations and Tests

TCPA2 4000-4024 Iterative CPA Test
TCPB2 4025-4051 Iterative CPB Test
TAND2 4052-4114 Iterative AND Test
TXOR2 4115-4161 Iterative XOR Test
TIOR2 4162-4240 Iterative IOR Test
TLDA2 4241-4265 Iterative LDA Test
TLDB2 4266-4312 Iterative LLDB Test
TSTA2 4313-4341 Iterative STA Test
TSTB2 4342-4310 Iterative STB Test
TADA2 4371-4521 Iterative ADA Test
TADB2 4522-4652 Iterative ADB Test

5-62. EXAMPLES.

5-63. During the execution of a pass, a halt is en-
countered with the P-Register containing 001257. The
A-Register contains 004201 and the B-Register con-
tains 031313. After inspecting the A- and B-Registers,
reset the P-Register to 001257. The RUN switch is
pressed and the Computer halts with the P-Register
containing 001262. The A-Register contains 000004
and the B-Register contains 000141. The initial halt
values indicate that an IOR to base page location
004201 failed. The second halt indicates that it failed
on the 141st octal iteration and the A-Register con-
tained 00004 instead of 000000. This indicates that
bit 2 of the A-Register was not set during the IOR
operation of the following two patterns: 052525 and
125252, Since 141 octal iterations were completed
successfully, it would indicate that the problem is of
intermittent nature.
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5-64. PROGRAM DIAGRAM AND LISTING.

5-65. A functional diagram for the Memory Refer-
ence Group Test is presented in Figure 5-1. The
program listing is presented at the rear of this sec-
tion.

5-66. SHIFT-ROTATE INSTRUCTION TEST.
5-67. SCOPE.

5-68. This program is a reliability test of all legiti-
mate code combinations in the Shift-Rotate Group
(SRG) and the instructions used to control and sense
the overflow logic. The codes are tested utilizing both
the A- and B-Registers, rendering a total of 612 leg-
itimate, meaningful combinations. This test should
be used only after the Alter-Skip Group Test and the
Memory Reference Instruction Test have been suc-
cessfully executed. This test uses Alter-Skip and
Memory Reference instructions to execute the SRG
combinations. This test will loop continuously until
an error condition is detected, or until normally
halted by the operator. ‘

5-69. STORAGE.

5-70. The Shift-Rotate Group program is stored in
memory locations 4500 through 7104.

5-71. EXECUTION.

5-72. INITIALIZATION. The Alter-Skip Group test
program (Paragraph 5-28) and the Memory Reference
Group Test program (Paragraph 5-47) must be exe-
cuted successfully prior to attempting execution of the
Shift-Rotate Group test program.

5-73. LOADING. Load the Shift-Rotate Group tape
in accordance with the instructions presented in
Paragraph 5-20.

5-74. RUN. To run the program, proceed as follows:

a. Enter 006200 into the S-Register and press
LOAD ADDRESS switch.

b. Enter 077777 into the S-Register and press
RUN switch. (The test should loop continuously until
an error halt is detected, or until the operator elects
to stop the test by pressing the HALT switch. If no
error conditions are detected, the Computer should
be permitted to run continuously for at least 35 sec-
onds. This allows time for at least 1000 test passes
to be executed. )

5-75. EXECUTION ERRORS. Prior to execution of
the full set of SRG code combinations, a basic relia-
bility test is executed. I errors are detected by the
basic test program, the Computer halts indicating the
error halt location in the P-Register. Table 5-10
contains a list of the error halts for the basic test.
For each error halt listed, the expected values for the
A- or B-Registers and the E-Register are also listed.
These values can be used to restart the basic test
after an error condition has been detected. If errors
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are encountered in this portion of the test, remedial
measures should be attempted prior to execution of
the remainder of the program. If it is desirable to
continue the basic test after an error halt has been
encountered, the following sequence should be
followed:

a. Refer to Table 5-10 and locate the error halt
value of the P-Register in the left-hand column.

Table 5-10. Shift- Rotate Instruction Test
(Basic Portion ) Error Halts

LOCATION
(P) INSTRUCTION FAILURE
6204 SLA failed; A=000000, E=1
6207 SLB failed; B=000000, E=0
6211 CLE, SLB failed; B=000000, E=0
6214 SLA failed; A=000000, E=0
6216 CLE, SLA failed; A=000000, E=0
6221 SLB failed; B=000000, E=0
6223 CLE, SLB failed; B=000000, E=0
6233 ALS, ARS failed; A=000001, E=0
6235 BLS, BRS failed; B=000001, E=0
6245 ALS failed; A=100000, E=0
6247 BLS failed; B=100000, E=0
6255 RAL failed; A=000002, E=0
6257 RBL failed; B=000002, E=0
6263 RAR failed; A=000001, E=0
6265 RBR failed; B=000001, E=0
6273 ALR failed; A=077776, E=0
6275 BLR failed; B=077776, E=0
6302 ERA failed; A=000000, E=1
6306 ERB failed; B=000000, E=1
6311 ELA failed; A=000001, E=0
6315 ELB failed; B=000001, E=0
6324 ALF failed; A=000001, E=0
6333 BLF failed; B=000001, E=0
6336 ARS, SLA failed; A=000000, E=0
6341 BRS, SLB failed; B=000000, E=0
6345 ELA, SLA failed if A=000001, E=0
ERA, SLA failed if A=000000, E=1

b. Check the stated expected values of the A- or
B-Registers and the E-Register against the actual
value contained in the hardware registers.

c. After visual inspection has been completed,
check the expected value of the E-Register. If normal,
proceed directly to step ""d'". If the E-Register con-
tains a ''one", but should contain a 'zero", enter
001000 into the S-Register and press LOAD ADDRESS
switch. Then enter 002100 into the S-Register and
press LOAD MEMORY switch. Finally, enter 001000
into the S-Register, press LOAD ADDRESS switch,
then press SINGLE CYCLE switch. (The EXTEND
indicator should now be off to indicate that the E-
Register has been cleared.) If the E-Register contains
a "'zero", but should contain a ""one", substitute 002300
in place of 002100 in the foregoing procedure. (The
EXTEND indicator should then go on to indicate that
the E-Register has been set.)
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"7642-7667"

*1000-1243"

"2000-2061"

"2062-2136"

"2137-2311"

INIT

START

INITIALIZE
MEMORY TO
HALTS

BASIC

BASIC TEST
IMP, JSB, ISZ, CPA, CPB
ANA,XOA, I0A, LDA,
LDB,STA,STB,ADA, ADB

TIMPI

TESTS JUMPS
DIRECT & INDIRECT
TO PAGES 0,1,2,3
AND A/B REGISTERS-

MULTI-LEVEL INDIRECT

TJSB1 \

TESTS JSB'S
DIRECT & INDIRECT
TO PAGES 0,1,2,3
AND A/B REGISTERS-

MULTI-LEVEL INDIRECT

TISZ1

TESTS ISZ'S
DIRECT & INDIRECT
TO PAGES 0,1,2,3
AND A/B REGISTERS-

MULTI-LEVEL INDIRECT

"2312-2401"

"2402-2472"

"2473-2567"

TCPA1

TESTS CPA'S
DIRECT & INDIRECT
TO PAGES 0,1,2,3
AND A/B REGISTERS-

MULTI-LEVEL INDIRECT

TCPBI

TESTS CPB'S
DIRECT & INDIRECT
TO PAGES 0,1,2,3
AND A/B REGISTERS~
MULTI-LEVEL INDIRECT

TANDI

TESTS AND'S
DIRECT & INDIRECT
TO PAGES 0,1,2,3
AND A/B REGISTERS-

MULTI-LEVEL INDIRECT

TXORI1

"'2570-2670"

TESTS XOR'S
DIRECT & INDIRECT
TO PAGES 0,1,2,3
AND A/B REGISTERS-

MULTI-LEVEL INDIRECT

TIOR1 X

"2671-2767"

"'2770-3055"

"3056-3140"

TESTS IOR'S
DIRECT & INDIRECT
TOPAGES 0,1,2,3
AND A/B REGISTERS-

MULTI-LEVEL INDIRECT

TLDA1

TESTS LDA'S
DIRECT & INDIRECT
TO PAGES 0,1,2,3
AND A/B REGISTERS-

MULTI-LEVEL INDIRECT

TLDB1

TESTS LDB'S
DIRECT & INDIRECT
TO PAGES 0,1,2,3
AND A/B REGISTERS-

MULTI-LEVEL INDIRECT

"3141-3230"

"3231-3321"

"3322-3442"

TSTAL

TESTS STA'S
DIRECT & INDIRECT
TO PAGES 0,1,2,3
AND A/B REGISTERS-

MULTI-LEVEL INDIRECT

TSTBI

TESTS STB'S
DIRECT & INDIRECT
TO PAGES 0,1,2,3
AND A/B REGISTERS-

MULTI-LEVEL INDIRECT

TADA1

TESTS ADA'S
DIRECT & INDIRECT
TO PAGES 0,1,2,3
AND A/B REGISTERS-

MULTI-LEVEL INDIRECT

TADBI

#3443-3560"

TESTS ADB's

DIRECT & INDIRECT
TO PAGES 0,1,2,3
AND A/B REGISTERS

MULTI-LEVEL INDIRECT

TCPA2

"4000-4654"

EXTENSIVE ITERATIVE

TESTING OF THE

FOLLOWING OPCODES"
CPA-CPB-AND-XOR-IOR-

LDA-LDB-STA-STB
ADA-ADB

14655"

A

RETURN
(BASIC)
LOCN. 1000

TCPA2

"4000-4024"

ITERATIVE TESTING
OF 'CPA' WITH A
052525 & 125252

PATTERN-ITERATIVE

COUNT CONTAINED IN
B-REGISTER

TCPB2 N

"4025-2051"

ITERATIVE TESTING
OF 'CPB' WITH B
052525 & 125252

PATTERN-ITERATIVE

COUNT CONTAINED IN
A-REGISTER

TAND2

"4052-4114"

ITERATIVE TESTING
OF 'AND' WITH A
052525 & 125252

PATTERN-ITERATIVE

COUNT CONTAINED IN
B-REGISTER

TXOR2

"4115-4161"

ITERATIVE TESTING
OF 'XOR' WITH A
02525 & 125252

PATTERN-ITERATIVE

COUNT CONTAINED IN
B-REGISTER

"4162~4240"

TIOR2

ITERATIVE TESTING
OF 'IOR' WITH A
052525 & 125252

PATTERN-ITERATIVE

COUNT CONTAINED IN
B-REGISTER

"4241-4265"

"4266-4312"

TLDA2

ITERATIVE TESTING
OF 'LDA' WITH A
052525 & 125252

PATTERN-ITERATIVE

COUNT CONTAINED IN
B-REGISTER

TLDB2

ITERATIVE TESTING
OF 'LDB' WITH A
052525 & 125252

PATTERN-ITERATIVE

COUNT CONTAINED IN
A-REGISTER

TSTA2

"4313-4341"

ITERATIVE TESTING
OF 'STA* WITH A
052525 & 125252

PATTERN-ITERATIVE

COUNT CONTAINED IN
B-REGISTER

TSTB2

A

"4342-4370"

ITERATIVE TESTING
OF 'STB' WITH A
052525 & 125252

PATTERN-ITERATIVE

COUNT CONTAINED IN
A-REGISTER

TADA2
4

"4371-4521"

ITERATIVE TESTING
PATTERNS USED.
052525 - 125252 -
031463 - 146314 -
063146 - 114631 -
ITERATIVE COUNT HEDL
IN B-REGISTER

TADB2 A

"4522-4454"

ITERATIVE TESTING
PATTERNS USED
052525 - 125252 -
031463 - 146314 -
063146 - 114631 -

INTERATIVE COUNT HELD

IN A-REGISTER

4655" EXIT

(BASIC)
LOCN. 1000

Figure 5-1.
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INSTRUCTION CODE
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25¢"

HALT
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WITH ORIGINAL
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ERROR DETECTED
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"1261"

HALT

INCREMENT
RETURN ADDRESS
AND RETURN
TO TEST

“l2es EXIT

Functional Diagram
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d. The A- or B-Registers must now be reset. If
the error indicates a change in the A-Register, enter
000000 into the S-Register and press LOAD ADDRESS
switch. Then enter the value indicated for the error
halt into the S-Register and press LOAD MEMORY
switch. If the error indicates a change in the B-Reg-
ister, enter 000001 into the S-Register, and press
LOAD MEMORY switch. Then set the value indicated
for the error halt into the S-Register and press LOAD
MEMORY switch.

e. After the E-Register has been reset, enter the
P-Register value stated for the error halt into the S-
Register and press LOAD ADDRESS switch. (This in-
sertsthe restartaddress into the M- and P-Registers.

f. Enter 077777 into the S-Register and press
RUN switch. The test should now continue.

5-76. After successful execution of the basic test,
control is passed tothat portion of the program which
tests the full set of Shift-Register Group code combin-
ations. Errors detected by this portion of test cause
the processor to halt with the P-Register containing
006540. The A-Register contains the known good pat-
tern, and the B-Register contains the resultant bad
pattern after the code combination was executed.
After inspecting the A- and B-Register contents, press
the RUN switch. The Computer will immediately halt
withthe P-Register containing 006546. The A-Register
contains the octal equivalent of the error-producing
shift code combination. The B-Register contains the
bit pattern in its original state prior to executing the
code combination in error. After inspecting the A-
and B-Register contents reset the P-Register to
006540 and press the RUN control. The test will con-
tinue to cycle until additional errors are detected.

5-77. DESCRIPTION.

5-78. The Shift-Rotate Group Test is an extensive
test of every legitimate, meaningful code combination
in the group. The test begins with a simple exercise
of the basic shift codes; this verifies that the group
basically operates successfully. The basic test util-
izes the Switch Register to generate shift patterns.
After one successful pass through the basic test, con-
trolis never returned to the basic test except if
restart from the front panel is attempted. After the
basic test is successfully executed, the Switch Regis-
ter is not used during the remainder of the test
execution.

5-79. The remainder of the test is comprised of the
sections listed in Table 5-11. Each code combination
contained in the shift code combination array is exe-
cuted once with each of the seven patterns contained
in the shift pattern array for each pass of the pro-
gram. After each of these executions, a comparison
is made with the known-good comparison pattern
array. A complete pass is executed with each code
combination using the A-Register, and the next com-
plete pass uses the B-Register. If a comparison
error is detected, a jump displaying the following in-
formation in the A- and B-Registers:

Section V
Paragraphs 5-77 to 5-85

a. The octal equivalent of the failing shift code
combination.
b. The original shift pattern.

c. The results of the execution of the shift code
combination.

d. The good comparison pattern.

Table 5-11. Shift-Rotate Group Test Sections

LOCATION TEST

4500-4506 Shift Pattern Array

4507-54717 Good Comparison Pattern Array
5500-61317 Shift Code Combination Array
6200-6344 Basic Reliability Test
6345-6757 Main Control Program

5-80. If the octal equivalents of the shift code com-
binations range between 0020-1777, the operation used
the A-Register. If the range is 4020-5777, the opera-
tion used the B-Register.

5-81. A special test also exercises the overflow
logic and checks instructions CLO, STO, SOS, SOS,C,
and SOC. For each A-Register and B-Register pass,
the special test is executed to test the octal codes
specified in Table 5-12.

Table 5-12. Shift-Rotate Group Special Test
Octal Codes

A-Register B-Register
1565 5565
1566 5566
1575 5575
1576 5576
1665 5665
1666 5666
1675 5675
1676 5676

5-82. If errors are detected by the special test pro-
gram, the computer halts to indicate the error halt
location in the P-Register. Table 5-13 contains a list
of the error halts for the special test. For each error
halt listed, the expected values for the A- or B-Reg-
ister and the E-Register are alsolisted. These values
can be used to restart the special test after an error
condition has been detected.

5-83. The test will loop continuously until halted
from the front panel, or an error is detected. If re-
start is to include the basic test, the starting address
is 006200 with the S-Register set to 077777. If restart
without the basic test is desired, the starting address
is 006345 and no S-Register setting is necessary.

5-84. EXAMPLES.

5-85., Assume that during the execution of a pass
using the A-Register, a halt is encountered with the

5-13
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P-Register containing 006540. The A-Register con-
tains 125250 and the B-Register contains 125350.
After inspecting the A- and B-Registers, reset the P-
Register to 001257 and press the RUN switch. A halt
occurs with the P-Register containing 006546. The
A-Register contains 001426, and the B-Register con-
tains 125252. The shift code combination (001426) that
failed is ALR, ELA. The pattern in the A-Register
before execution of the ALR, ELA was 125252. The
result of execution was 125350, but it should have
been 125250, The indication is that during execution
of the ALR, ELA code, bit 6 of the A-Register was
set erroneously. (If the shift code combination was
005426 instead of 001426, bit 6 of the B-Register was
the failing element.

5-86. PROGRAM DIAGRAM AND LISTING.

5-87. A functional diagram for the Shift-Rotate Group
Test is presented in Figure 5-2. The program listing
is presented at the rear of this manual.

5-88. MEMORY ADDRESS TESTS.
5-89. SCOPE.

5-90. The Memory Address Tests (High and Low)
check the Memory Address Register and a specified
area of core memory. These programs are executed
in three steps. The first step sets the starting and
ending address for the area under test. The second
step loads the memory with test data. The third step
reads memory content and tests it for errors. If an
error is detected, the program will halt with the
error stored in the B-Register, and the correct data
stored in the A-Register. The instructions presented
in the following paragraphs are applicable to both the
High and Low Memory Address Tests.

5-91. STORAGE.

5-92. The terms "high' and "low' refer to the rela-
tive positions in memory where the Memory Address
Test programs are stored. The High Memory Address
Test is stored in memory locations 7600 through 7643,
and tests memory locations 0002 through 7577. The
Low Memory Address Test is stored in memory loca-
tions 0100 through 0143, and tests memory locations
0144 through the upper limitof memory (excluding the
protected area).

5-93. EXECUTION.

5-94. INITIALIZATION. No initialization procedure
is required.

5-95. LOADING. Load either the High Memory Ad-
dress Test tape or the Low Memory Address Test
tape in accordance with the instructions presented in
Paragraph 5-20.

5-96. RUN. After loading the desired program tape,
proceed as follows:

a. If the High Memory Address Test is being
run, enter 7600 into the S-Register; if the Low Mem-
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ory Address Test is being run, enter 0100 into the
S-Register. Then press the LOAD ADDRESS switch.

b. If High Test, enter 0002 into the S-Register;
if Low Test enter 0144 into the S-Register. (This
defines the lower limit of the area under test.)

c. Press the RUN switch. The Computer will
run briefly and then halt with instruction 102001 indi-
cated by the T-Register display. Proceed with next
step.

d. If High Test, enter 7577 into the S-Register;
if Low Test enter 07677 for 4K memory, or 17677 for
8K memory, into the S-Register. (This defines the
upper limit of the memory area under test.)

e. Press the RUN switch. The test should loop
continuously until an error condition is detected, or
until the operator elects to stop the test by pressing
the HALT switch. If no error conditions are detected,
the Computer should be permitted to run continuously
for at least two minutes if the High Memory Address
Test is being run, or six minutes if the Low Memory
Address Test is being run. This allows time for at
least 1000 test passes to be executed.

5-97. EXECUTION ERRORS. The test program will
run until an error is encountered. If an error occurs,
record the content of the P-, A- and B-Registers.
Then reset the P-Register and press the RUN switch.
The program will continue to run until another error
is encountered.

5-98. DESCRIPTION.

5-99. The Memory Address Tests check the addres-
sing logic by storing a working number in an address
equal to that number. The working number is then
incremented by one and stored in the next memory
location. The routine then checks each memory loca-
tion for the correct content. If an error is detected,
the Computer halts. If no errors occur, the Computer
runs until manually halted.

5-100. PROGRAM DIAGRAM AND LISTING.

5-101. A functional diagram for the Memory Address
Tests is presented in Figure 5-3. The program listing
is presented at the rear of this section.

5-102. MEMORY CHECKERBOARD TESTS.
5-103. SCOPE.

5-104. The Memory Checkerboard Tests (High and
Low) check the core memory for failures by loading
an alternating pattern of all 'ones' or all ''zeros',
and then reading these locations and checking for
errors. If an error is detected, the Computer will
halt on the address of the error. The instructions
presented in the following paragraphs are applicable
to both the Low and High Memory Checkerboard Tests.
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Table 5-13. Shift-Rotate Group Special Table 5-13

LOCATION BASIC | I
(P) INSTRUCTION FAILURE e - I—'_Tm——‘l i - L
6613 ERA, CLE, ERA failed; A=000000, E=0 o amoD!
6615 ERA, CLE, ERA failed; A=000000, E=0 Ny Reaasd oui2-sast” ord3-6445"
6621 ERA, CLE, ELA failed; A=000000, E=0 "6us-as3" PASS 1 ves Comeason _.< ) FROM CODE COMB. ; e - -
8623 | ERA. CLE, ELA failed: A-000000, E=0 INITIALIZE 6414-6416" COMPLETED > pf???fﬂiffv oA AN SUBTR F:gsccgg:ggm:: CLEAR E-REGISTER CLEAR E-REGISTER STORE A-REGISTER
i ERA, CIE SLA A BA tailed; A-000000, B=0 A eEs ? BASE ADDRESS 00400guaﬂz. Anmvog:égowo AND LOAD "A" AND LOAD *8* CONTENTS INTO
6630 ERA, CLE, SLA, ERA failed; A=000000, E=0 - B =
6632 ERA, CLE, SLA, ERA failed; A=000000, E=0
6635 ERA, CLE, SLA, ELA failed; A=000000, E=0
66317 ERA, CLE, SLA, ELA failed; A=000000, E=0 pASS 2 .
6641 ERA, CLE, SLA, ELA failed; A=000000, E=0 e comiet - . = =
6645 ELA, CLE, ERA failed; A=000000, E=0 - ' £ COMBINAT ¢ CoMBINAT, o - -
6647 ELA’ CLE’ ERA falled; A=000000’ E=0 " COE:&?A:;I[;‘E«;;ON CODE COMBINATION CQE[:(EEEL(J)KBSIEZ;QN EXECUTE SHIFT LOAD A-REGISTER
647 ELA, CLE, ERA fatled; A-000000, £-0 COMBI;E:%J:‘_CC%EEK . ARRAY ADDRESS IN THE A-REGISTER C&"?HCS&FQZIAS?S{N &S’Iﬂf&%ﬂ
GRS | B CHE, ke Amobonoe, Bt
’ ’ ’ atled; A= s LT
6662 ELA, CLE, SLA, ERA failed; A=000000, E=0 Reineid courieto
6664 ELA, CLE, SLA, ERA failed; A=000000, E=0 !
6667 ELA, CLE, SLA, ERA failed; A=000000, E=0 bonts gy - ‘ e
6671 ELA, CLE, SLA, ERA failed; A-000000, E=0 s A4 retbbi7 ADDRESS ADDRESS COMP, PLACE RESULTS 8036
6673 ELA, CLE, SLA, ERA failed; A=000000, E=0 i e ot st Aok : i o e
6677 STO ¢ SOS failed comamaTon . 6515-6517" Gooopi%z\:’:msorq SHLF_‘LEIS;ISOIELHE WIYH:.&%A:TION
6701 SOS, C failed ‘ ?
6703 SOS.C or SOC failed . coie
6706 SOS skipped when overflow is clear *
6713 INA did not set overflow e S
6720 Unlike signs caused overflow to be set o - -
6725 ADA d1d'not set overflow “RRaaY sast comriion cepra HALT
6’;32 Unlike signs caused overflow to be set ey oo oo o o @
6737 Tllegal set of overflow indicator T1004 SUBR. QP
6744 Tilegal set of overflow indicator o Toos Susk. cons conaTion
6752 ERB, CLE, ERB failed; B=000000, E=0 AT
6754 ERB, CLE, ELB failed; B=000000, E=0
6760 ERB, CLE, ELB failed; B=000000, E=0 o R o
6762 ERB, CLE, ELB failed; B=000000, E=0 RSTRUTION S
6765 ERB. CLE, SLB, ERB failed; B=000000, E=0 ° ¥ e it R
6767 ERB, CLE, SLB, ERB failed: B=000000, E=0 covE e sine s - - —
6771 ERB, CLE, SLB, ERB failed; B=000000, E=0 Erhahplig N
6774 ERB, CLE, SLB, ELB failed; B=000000, E=0 A stven aTies coumEoN AT
6776 ERB, CLE, SLB, ELB failed; B=000000, E=0 e
7000 ERB, CLE, SLB, ELB failed; B=000000, E=0 : -
7004 ELB, CLE, ERB failed; B=000000, E=0 - -
7006 ELB, CLE, ERB failed; B=000000, E=0 memcrion RscrioN it
7012 ELB, CLE, ELB fa.i].ed; B=000000, E=0 "ea11* * S4Q5-6406" N - 64356436 A INT? LOCATION |,J‘Tért£ﬁgr~4 “S’:-!TII:‘IOP:I\%";:]L
7014 ELB, CLE, ELB failed; B=000000, E=0 SETUP ARRAY - -
7017 ELB, CLE, SLB, ERB failed; B=000000, E=0 FOR NEXT S0P oo rcx F1 PATTERS
7021 ELB, CLE, SLB, ERB failed; B=000000, E=0 e AN AR s DS
7023 ELB, CLE, SLB, ERB failed; B=000000, E=0 <
T30 | LB GLE. SLn. RD talled; B-000000, E-0 “f o
alleq; = =
7032 ELB, CLE, SLB, ERB failed; B=000000, E=0 Y o e o e
7036 STO or SOS failed .sd12-6413% kol CODE COMBINATIONS CoNBINATIONS
7040 SOS, C failed RESET ARRAY - SETUP ARRAY Mot
7042 SOS, C or SOC failed AFT PATTERN FCONeARSON s e
7045 SOS skipped when overflow is clear - i &
7052 INB did not set overflow
3052 Unlike signs caused overflow to be set
06 ADB did not set overflow
7071 Unlike signs caused overflow to be set
7076 Tllegal set of overflow indicator
7103 Mlecal sot of overflow indicator Figure 5-2. Shift-Rotate Instruction Test,
Functional Diagram
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START

SET SWITCH
REGISTER

LOAD START ADDRESS
INTO SWITCH REGISTER]

\ 4

LOAD END REGISTER
INTO
"B" REGISTER

INCREMENT
"B" REGISTER

STORE AND ADDRESS
+1
INTO MEMORY

A 4

STORE "A" REGISTER
INTO ADDRESS IN
WORKING REGISTER

Figure 5-3.

I.INICREMENT

A" REGISTER

END
ADDRESS
?

RESTORE STARTING
ADDRESS

NO
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HALT

SET SWITCH
REGISTER

Q)

INCREMENT
WORKING REGISTER

RESTORE
STARTING ADDRESS

WORKING
REGISTER =

INCREMENT
"A" REGISTER

YES

INCREMENT
WORKING REGISTER

END ADDRESS
?

LOAD SWITCH
REGISTER INTO

B REGISTER

Memory Address Test Functional Diagram

5-17



Section V
Paragraphs 5-105 to 5-114

5-105. STORAGE.

5-106. The terms "high' and 'low' refer to the rela-
tive positions in memory where the Memory Checker-
board Test programs are stored. The High Memory
Checkerboard Test is stored in memory locations
7500 through 7657, and tests memory locations 0002
through 7477. The Low Memory Checkerboard Test
is stored in memory locations 0010 through 0167, and
tests memory locations 0170 through the upper limit
of memory (excluding the protected area).

5-107. EXECUTION.

5-108. INITIALIZATION. No initialization procedure
is required.

5-109. LOADING. Load either the High Memory
Checkerboard Test tape in accordance with the in-
structions presented in Paragraph 5-20.

5-110. RUN. After loading the desired program tape,
proceed as follows:

Note

If the Memory Parity Check option is in-
stalled in the Computer (slot A5), the top
hood connector must be in the interrupt
position when the Memory Checkerboard
Tests are conducted.

a. I the High Memory Checkerboard Test is
being run, enter 7500 into the S-Register; if the Low
Memory Checkerboard Test is being run, enter 0010
into the S-Register. Then press LOAD ADDRESS
switch.

b. Press the RUN switch. The Computer will run
briefly and then halt with halt instruction 102001 indi-
cated by the T-Register display. Proceed with next
step.

c. If High Test, enter 0002 into the S-Register;
if Low Test, enter 0170 into the S-Register. (This
defines the lower limit of the memory area under test.)

Note

The A- and B-Registers® are hardware
registers that use memory addresses
00000 and 00001, respectively. Core lo-
cations 00000 and 00001 on the base page
of memory are not available for use.
Therefore, the lowest possible starting
core address is 00002.

d. Press the RUN switch. The Computer will run
briefly and then halt with halt instruction 102001 indi-
cated by the T-Register display. Proceed with next
step.
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e. If High Test, enter 7477 into the S-Register;
if Low Test, enter value of upper limit of memory
(07677 for 4K memory; 17677 for 8K memory). (This
defines the upper limit of the memory under test.)

Note

The Low Test may be run with the LOADER
ENABLE switch in the ON position. This
permits testing of the core where the
Basic Binary Loader is stored. However,
this destroys the content of these memory
locations, and the Basic Binary Loader
must be restored after the test has been
completed.

f. Press the RUN switch. The test should loop
continuously until an error condition is detected, or
until the operator elects to stop the test by pressing
the HALT switch. If no error conditions are detected,
the Computer should be permitted to run continuously
for atleast two minutes if the High Checkerboard Test
is being run, or-six minutes if the Low Checkerboard
Test is being run. This allows time for at least three
test passes to be executed.

5-111. EXECUTION ERRORS. The test program will
run until an error is encountered, or until the Com-
puter is halted manually. When an error occurs, the
test will halt with the address of the error in the A-
Register. Record the contents of the P- and A-Reg-
isters. Then reset the P-Register and press the RUN
switch. The Computer will then halt again. The con-
tentof the error-producing address will now be con-
tained in the B-Register, and the correct pattern will
be contained in the A-Register. To continue the test
at the next location, reset the P-Register and press
the RUN switch.

5-112, If it is desired to redefine the area of memory
tested, proceed as follows:

a. Enter a 'one'" into bit 15 of the S-Register.
The Computer will halt; proceed with next step.

b. Enter the new starting address into the S-
Register.

c. Press the RUN switch. The Computer will
halt; proceed to the next step.

d. Enterthe new ending address into the S-
Register.

e. Press the RUN switch. The Computer will
run until an error is detected or a new area of core
is to be tested.

5-113. DESCRIPTION.

5-114. The beginning of the program sets the starting
and ending addresses of the area to be tested. The
Read/Write and the Pattern flags are cleared. The
pattern is written into the area of memory defined by
the starting and ending address. The program then
tests each location for the correct contents. The
contents are then complemented and stored again in
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ERR 1 D STORE | SET 0's IN ACC
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ERR 2 STORE SET I's IN ACC
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Figure 5-4. Memory Checkerboard Test

Functional Diagram
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the same location. It is then retested and restored
to its original form, stored again and then the Com-
puter moves on to the next location. After the entire
memory is checked, the pattern is complemented and
stored throughout the test area. The program then
proceeds in the same fashion to check each location
in such a way as to produce the greatest chance for
error.

5-115. PROGRAM DIAGRAM AND LISTING.

5-116. A functional diagram for the Memory Checker-
board Tests is presented in Figure 5-4. The program
listing is presented at the rear of this section.
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5-117. INTERRUPT TEST.
5-118. The Interrupt Test is presented in a separate

Manual Supplement supplied as part of the Computer
documentation.

5-119. SUMMARY OF TEST INSTRUCTIONS.

5-120. The load and run instructions given in detail
in the foregoing text, are summarized in Table 5-14.
This abbreviated presentation is intended for those
experienced in the operation and maintenance of the
Computer. References are included to the paragraphs
where the detailed instructions can be found.

Table 5-14. Summary of Test Instructions

TEST INSTRUCTIONS PARAGRAPH
1. PRETEST CHECKOUT . . . . . . 5-7
2. ALTER-SKIP INSTRUCTION TEST- . . 5-28
a. Initialize. « « « « « & . 5-34
b. Load Program . - o e e 5-20
c. Load Address 002000 e « + + .+ 5-36a
d. S-Register 077777; Run. . . . . b5-36b
e Halt . . . « +« « + o« b=36C
1) T-Reg1ster 102001
(2) M- Reglster 002001
f. Run . . e e e e e e 5-36d
(1) Program Loop Continuously
(2) Minimum Test Requirement:
1000 Test Passes (One Minute
and 5 Seconds)
3. MEMORY REFERENCE INSTRUCTION
TEST . « « = 5-417
a. Load Program (F1rst Part) 5-20
b. Load Address 007642. . . . 5-54b
c. Run; Halt. . . e e e 5-54c
(1) T- Reg1ster 102001
(2) M-~Register 007670
d. Load Program (Second Part) . 5-20
e. Load Address 001000. . . . . b-55a
f. S-Register 07T7777; Run. . . . . 5-55b
(1) Program Loops Continuously
(2) Minimum Test Requirement:
Two Passes (One Minute and
45 Seconds)
4, SHIFT-ROTATE INSTRUCTION TEST 5-66
a. Load Program . . . . 5-20
b. Load Address 006200 . . 5-47a
c. S-Register 077777 ; Run . . . 5-4Tb
(1) Program Loops Continuously
(2) Minimum Test Requirement:
1000 Test Passes (35 Seconds)
5. HIGH MEMORY ADDRESS TEST 5-88
a. Load Program . . . . 5-20
b. Load Address 007600 . . 5-96a
c. S-Register 000002. . . . . . 5-96b

TEST INSTRUCTIONS PARAGRAPH
d. Run; Halt 102001 . . . . . 5-96¢
e. S-Register 007577. . . . 5-96d
f. Run . . . . . 5-96e
1) Program Loops Contmuously
(2) Minimum Test Requirement:
1000 Test Passes (Two Minutes)
6. LOW MEMORY ADDRESS TEST. . . . 5-88
a. Load Program . . . . .« . 5=20
b. Load Address 000100. . « « .« o b-96a
c. S-Register 000144 . . . . . 5-96b
d. Run; Halt 102001 . . . . . 5-96¢c
e. S-Register 007677 (4K) or
017677 8K) . . . . . . . 5-96d
f. Run . . . . .« « « « .+ . 5-96e
(1) Program Loops Continuously
(2) Minimum Test Requirement:
1000 Test Passes (Six Minutes)
7. HIGH MEMORY CHECKERBOARD TEST . 5-102
a., Load Program. . . . . . . 5-20

b. Load Address 007500. . . . . . 5-110a
c¢. Run; Halt 102001 . . . . 5-110b
d. S-Register 000002 . . . 5-110c
e. Run; Halt102001 . . . . . . . 5-110d
f. S-Register 007477. . . . . . . 5-110e
g. RUD « « « + o+ . . . . 5-110f
(1) Program Loops Continuously

(2) Minimum Test Requirement:
Three Test Passes (Two Minutes)

8. LOW MEMORY CHECKERBOARD TEST. 5-102
a. Load Program . . . . . . 5=20
b. Load Address 000010 . . . 5-110a
c. Run; Halt102001 . . . . . . . 5-110b
d. S-Register 000170. . . . . . . 5-110c
e. Run; Halt102001 . . . . . . . 5-110d
f. S-Register 007677 (4K) or
017677 BK) . « « « « + « .+ . 5-110e
g, Run . . . « ¢« ¢« ¢« o « o o 5=110f

(1) Program Loops Continuously
(2) Minimum Test Requirements:
Three Test Passes (Six Minutes)
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Listing
Serial Binary Loader

PAGE 0001 HP 20310AL PAGE 9003 #081 HP 20310AL
ea01 ASKB,A.B.L HP=2116A ABSOLUTE BINARY LOADER (ASR= °058» AsTAPE CHECKSUM
%«  NO ERRORS» 2859« A=COMPUTED CHECKSUM,
9968 17741 1082055 &ALAD HLY 558 ERROP HALT FOR ILLEGAL ADDRESS.
2061 17742 027780 JMP LOAD T=102a55,
2262«
8063 17743 0AAARA WOKD NOF READS A COMPLETE WORD FROM TAPE,
0p64 17744 917752 JSE CHAR GET FIRST CHARACTER,
865 17745 eai7a7 ALF,ALF POSITION AT HIGH END,
Q866 17746 873775 STA TEMP SAVE IN TEMP,
8067 17747 ©17752 JSE CHAR BET SECOND CHARACTER,
2068 17759 033775 10FR TEMP PACK WITH FIPST,
0069 17751 127743 JMP WORD.T RETURN WITH WORD IN 4,
2@70» ’
ee71 17752 pREARE CHAR NOF TELETYPE (ASR=33) DRIVER.
0872 17733 963774 LDA MINft INITIALIZE BIT COUNTER
8073 177%4 973776 ST BITS 70 =311,
8074 17735 €82400 cLs CLEAR A FOR MERGING [NPUT BITS,
0075 17756 1827a9 STC TTY SET TELETYPE CONTROL
9876 17757 ©98130Q@ CHARL HAR BIT INPUT LOOP
8@77 17769 18310@ CLF TTY
oa78 17761 182300 SFE TTY WAIT UNTIL FLAG SET FOR BIT,
@879 17762 82776y JMP w=t WAIT SOME MORE,
8080 17743 182428 MIA TTY MERGE SIT INTO A (a7)
eesl« RUTATE BITS IN,
oe82 17764 837776 1S2 BITS ANY MORE BITS TO READ ?
PP83 1776% ©27757 JMP CHARY YES==G0 BET NEXT ONE,
8084 17746 £B1222 RAL,RAL POSITION CHARACTER IN A,
8885 17747 B13777 ANL M377 REMOVE TRAILER RITS,
ee8s6 17770 127752 JMF CHAR.I
2p87e
ep88 17771 177765 MIML1 CEC =1y
Be89 17772 8QRBB@ COLNT ASS | COUNT OF DATA WORDS [N BLOCK,
8090 17773 000083 ADRES &S5 | DATA ADDRESS,
8091 17774 168122 MAXAD 2BS ~-LOAD LOADER PROTECTION VALUE,
8@92 17775 ABGRAGE TEFP B8SS |
8e93 17776 808083 BIVS ARASS | BIT COUNTER,
Be94 17777 €908377 M3I7?7 0OCY 377 CHARACTER MASK,
2095 20eQe Y ECU anB THIS EQU SHOULD REFLECY THE
8096+ INFUT LOCATION OF THE TELETYPE
2997 EMND

*» NO ERRORSe

PAGE 2002 #01 HP 20310AL

[-L13) ASFB,A.B.L HP=2116A ABSOLUTE BINARY LOADER (ASR=
©P02% THE ABSOLUTE BINARY LOADER I> USED TO LOAD ARSOLUTE BINARY

2003+ TAPES PRODUCED BY HPAP, THE HP=2116A ASSEMBLER, FOLLOWING ARE
@0@4x THE HALT CONDITICNS?

2005+

@006« T = 102077 ENI OF TAPE

aee7zs T = 192811 CHECKSUM ERKOR

2p08+ T = 1020%5 [ILLEGAL ADDRESS

eue9e

8810 17799 QfG 177vaB THIS IS FOR AN 8K SYSTEM, FOR
eaile OTHER SYSTEMS,SURTRACT
2012 122(8) FROM THE MEMORY SIZE
8013« TO OBTAIN THE CORRECT CRG,
9014 17700 187788 LOAD cCLC e,C TURN OFF ALL I/C DEVICES 3 IN=
@p15e TERRUPT SYSTEM,

8016 17701 706481 CLE,RSS SET B TO ZERO AS INITIAL END OF
0017 TAPE COUNTER, THIS PREVENTS
ep18+ A SPURIOUS END 0f TAPE HALT
2819+ AT THE BEGINNING OF THE TAPE
8920 177902 867771 LOADL LDB MINI1Y END OF TAPE COUNTER FOR BLOCKS
@821« AFTER THE FIRST, 12 CONSECU=
9822+ TIVE FEED FRAMES SIGNAL END
2823+ OF TAPE,

@824 17703 P06086 EOTCH INB,SZ8 END OF TAPE?

@025 17704 027710 JHF LEADR NO=-=CONTINUE LOOKING FOR START
8026+ OF BLOCK.

0027 17705 186704 cLc o TURN OFF DEVICES FOR EOT HALT,
0028 17706 182077 KLY 778 EOT HALT, T=1g2r77,

8929 17797 B2770¢ JMF LOAD GO T READ ANOTHER TAPE,

8030

B@31 1771@ B17752 LEADR JSE CHAR GET NEXT CHARACTER FROM TAPE.
@832 17711 822003 §24,RSS IS IT A FEED FRAME ?

8033 17712 827783 JMF EQTCH YES==GN TO CHECK FOR END OF TAPE
9034 17713 093004 CMA,INA NEGATE & STORE AS NUMBER OF
9035 17714 873772 8§T# COUNT DATA WORDS.

8836 17715 e17752 JSE CHAR SKIP THE NEXT CHARACTER,

0837 17716 ©17743 JSR WORD GET BLOCK STARTING ADDRESS,
@238 17717 #7900y STA INITIALIZE CHECKSUM IN B,

8839 17720 873773 8Ts ADRES INITIALIZE DATA ADDRESS,

@040+ SECTION TO LOAD A SIAGLE WORD ¢

#p41 17721 B63I773 LOAD2 LDA ADRES FIRST CHECK FOR LEGITIMATE

8042 17722 @@024e CLE ADDRESS,

6043 17723 043774 ADA FAXAD THIS WILL SET E IF ILLEGAL ADRES
8044 17724 Po274a SE2 BAD ADDRESS TEST,

0045 17725 @2774y JMF BADAD SORRY ABOUT THaAT,

€046 17726 ©17743 JSE wORD GET NEXT DATA W0ORD,

0047 17727 044ncg ADF ¢ ADD TC CHECKSUM,

8048 17730 173773 STH ADRES,J STORE DATA WORT,

0049 17731 R3I7773 182 ADRES STEP ADRES BY QNE,

eps8 17732 837772 152 COUNT ANY MORE WORDS [N RLNCK ?

0eS1 17733 827721 JMF LOAD2 YES-=GO TO LOAD NEXT DATA WORD,
8052 17734 017743 JSB WORD END OF BLOCK--READ CHECKSUM,
053 17735 @540e@ cPE @ DO CHECKSUMS AGREE ?

@834 17736 @27792 JMF LOADY YES=-£0 LOAD NEXT BLNCK,

0855 17737 182911 hLT 118 NO=-CHECKSUM ERROR:

9956 17740 627700 JMF LOAD

@857 T=1822114
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Listing
Parallel Binary Loader
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Listing
Parallel Binary Loader

PAGE 2401 HP 20311AL PAGE BON3 #81 HP 20311AL
[T ASKB,A.B,L,T o058 17766 102500 L1s PR LOAD CHARACTER INTO A,
Lot 817717 9859 17767 127762 JMF CHAR.T  RETURN,

LD2 017739 2060 17770 173775 STA1 ST) ADDRS,!  NORMAL CONTENTS OF OPTIONAL INST
PR ABAYLA 9061 17771 153775 CPA1 CPA ADDRS,I  DUMP VERIFY OPTIONAL INSTRUCTION
ADDRS  @17775 0062 17772 160100 MAXAD ARS =LOAD LOADER PROTECTION VALUE

ADERR 917751 @063 17773 177765 CM11 DEC =11 EOT CHARACTER COUNT

CHAR  @17762 ¥064 17774 PANOMD COLNT BSS 1 COUNTS WORDS IN BLOCK

cMtl 817773 @065 17775 200¢@0 ADLRS S5 1 LOADING ADDRESS POINTER

CONT  a17711 9066 17776 000288 TEMP ASS 1 HOLDS UPPER CHARSCTER FOR PACKIN
COUNT 17774 2067 ©¢002n PR ECU 298 THIS EQU SHOULD REFLECT THE
cPAl 217771 0868+ INPLT LOCATION OF THE PHOTOREADER®

EOTCH 17712 2069 ENC

LOAD 17700 *s NO ERRORS

HAXAD 7772
oPT1 a17736
STAl aLz77e
TEMP @1777¢6
WORD 217733
*»  NO ERRORSe

PAGE 0002 #a1 HP 20311AL
2001 ASFB,A.B.L,T

2002 17798 ORG 1770uB

203 17700 187708 LOAD CLC @,C TURN OFF ALL DEVICES,

2004 17724 263772 LD STAL SET STORE INDIRECT INSTRUCTION,
80085 17792 106561 L8 1 CHECK FOR OPTIONS,

0026 17783 224910 sLe SR{M) = 17

0087 17724 092409 cLa YESt CHECKSUM VERIFY OPTION

2008 17735 806020 §58 SR(15) = 1?2

2089 17786 863771 LD4 CPAL YESs DUMP VERIFY OPTION

0018 17737 073736 §TA OPTI STORE OPTION INSTRUCTION

eel1 1771@ eesdey CLE,RSS BYPASS EOT CHECK FOR LEADER

8012 17711 867773 CONT LDE CHMIt SET B = -11 FOR EOTV TEST

2013 17712 206A66 EOICH INB,S28 END OF TAPE?

erta 17713 827717 JMF LDt NO: GET NEXT CHARACTER

8015 17714 107700 cLe 8,0 TURN OFF ALL DEVICES

2016 17715 182977 KLY 778 EQOT HALT: ¥V = 132¢77

8017 17716 027789 JMF LOAD START NEXT TAPE

8¥18 17717 817762 LDl  JSE CHAR GET A CHARACTER

0019 17720 0€2003 S24,RSS IS IT THE wORD COUNT?

0020 17721 027712 JHF EOTCH NOt CHECK FOR EOT,

0021 17722 803194 CMA,CLE,INA  NEBGATE & RESET F FOR OVERFLOK CH
8822 17723 873774 ST) COUNT SET WORD COUNT

2023 17724 017762 JSE CHAR SKIP THE NEXT C-ARACTER

9024 17725 817753 J8e WORD GET STARTING ADDRESS

8025 17726 ¢7000% STS 1 INITIALIZF CHECKSUM IN B,

0026 17727 ¥73775 STA ADDRS ALSO STORE [N LOALING ADDRESS PO
8027 17730 063775 LDZ  LDé ADDRS CHECK LOADING ADDWESS TO PREVENT
PP28 17731 043772 ADA MAXAD LOADER FROM SUICIDING,

2629 17732 202040 SEZ 1S LOADING ADDPESS GPEATER THAN
083¢ 17733 827751 JMF ADERR YES1 TFRMINATE LOADING

2831 17734 017753 JSB WORD GET NEXT WORD IN &,

8832 17735 g44aeg ape @ ADD IT TO THE CHECKSUM

0833 17736 #4033 CPT1 NOF OPTIONAL INSTRUCTION: STA @,1/CP
8034 17737 882101 CLE,RSS BYPASS FOLLOWING HALT EXCPET FOR
2935 17740 102080 FLT 2 BUMP VFRIFY FRROP HALT

0036 17741 337775 152 ADDRS INCREMENT LOADING &DPRESS POINTE
0837 17742 237774 1S2 COUNT ANY MORE WORDS IN BLOCK?

00938 17743 827730 JIMF LD2 YESs LOOP 7O Lt2 T0 LOAD NEXT w0
2039 17744 817753 S8 WORD NOt GET CHFCKSUM FROH TAPE.
0040 17745 @5400@ cPE @ CHECKSUMS AGREF?

PB41 17746 02771} JNF CONT YESt CWECK FOR EOT.

0842 17747 122911 WLT 118 NOt CHECKSUM ERROR

©043% T = 102011, A = TAPE CFECKSUM, B = LDADER CHECKSUM

2p44 17758 027709 JMP LOAD START OVER,

0045 17751 122455 ADERR hLT 558 ERROR MALT FOR IL1EGAL ADDRESS 1
0246 17792 @277@9 JMF LOAD START QVER

0047 17793 @2@n0@ w0kD NOF READS ONE 4nNPD FRGM TAPE,

8048 17734 217762 JSE CHAR GET FIRST CHARACTER

0049 17735 @et727 ALF  ALF POSITION 1T,

0850 17736 873776 STA TEMP SAVE 1T,

0051 17757 917762 J8e CHAR GET SECOND CHARACTER

€52 17760 833776 10k TEMP PACK WITH FIRST

00953 17761 127753 JMF WORD. 1 RETURN WITH WORD IN A.

0054 17762 BOAGRE CHAR NOF READ A CHARACTFR FROM THE PHOTOR
0855 17763 13370q STC PR,C TURN ON PHOTCREADER

0056 17764 162302 SFS PR HALT FOR FLAG IKDICATING

8857 17765 927764 INF a=t DATA 1S READY,
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Alter-Skip Instruction Test

ALTER-SKIP INSTRUCTION TEST

Tape No. HP 20400A
Listing No. HP 20400AL
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PAGE 0091

@eeot

0P @09l ED

PAGE 0081

eaay

BESB LELTESY
CCA 293332
CcE 282383
CLA 202367
CLE ea2i4p
CHA 092758
Mo ag6e02
SEZ @n2e61
AMASK 306236
ANOD 206021
BEGIN 002908
BMASK 226037
BHOD 036006
CASEZ oa3as2
CCAE 203635
CCAEZ 733405
CCALE ae3I466
CCAME an3I560
CLACE 002673
CLAE @p2541
CLAEZ 202456
CLAME 002614
CLSSL anagd3
CMACE an3253
CMAE n23173
CHALE ee3113
HASK 9869240
MESSL nRadel
MOLIF 005773
RESET LELTT1]
REST ee6a16
REST1 #96031
RSTAR 206035
SSALE an3712
START 136034

we NO ERRORSe

ASFB,AsBoL,T

ASFB,ALB.L,T

HP 20400AL

HP 20400AL

Listing
Alter-Skip Instruction Test

PAGE v0@2 #@i HP 20400AL
0001 ASFB,AeBoL,T

esel w2020 GRG 209¢8

A@e2 02720 102081 BEGIN WLT @) TEST HALT INSTR,

eun3  082n¢) 024Uy RSS

0004 ©2702 102001 HLT 21 UNCOND, SKIP FAILED

0005 02043 002403 cLs

8406 02004 202042 sZ4

8407 2085 12209 WLT ey A=Q SZA FAILED; A NOT=d CLA
0u0n8s FAILED

0089 §2796 802003 SZ4,RSS Amp

0410 ©2A27 @B2vR) RSS

8011 02710 192001 HLY 01 SZA,RSS FAILED

@012 02711 002944 INA A=y

0013 22712 ge2ne? E30)

8014 22913 @e20e3 SZ4,RSS

8015 92014 102001 KLT 01 INA FATLED

P16 02015 @92905 INA,RSS Am2

@017 02016 102091 HLT o1 INA,RSS FAILED

0e18 92917 0a2006 ING,SZA A=3

9019 02020 92007 INM,SZA,RSS Am4

0820 02021 192001 KLY €1 A=3 INA,SZA FAILED DR,
0021« A=4 INA,SZA,RSS FAILED
0922 02022 @ewrie SLa Amg

0023 02023 102001 WL ey SLA FAILED

0024 92724 AB2R14 SLA, INA )

8025 92025 10200) WLT ey SLA, INA FAILED

2026 02026 002011 SLE,RSS A=5

P@27 02727 182001 WLT @y SLA,RSS FAILED

2028 02039 9A2912 SL#,SZA A=S

2029 92031 202013 SLA,82A,RSS

2030 02232 182001 HLT a1 SLA,SZA,0R SLA,S7A,RSS FAILED
@031 092933 232015 SLA,INA,RSS  A=6

0832 02034 102001 HLT @1 SLA,INA,RSS FAILED

2033 02035 @8p2a16 SLA,INA,SZA A7

2034 92036 10200} WLT ¢4 SLA,INA,SZA FATLED

8035 02037 @e2017 SLE,INA,SZA,RSS A=10

0836 02040 102001 HLY 21 SLA,IN4,574,RSS FAILFD
2037 02341 192501 LIs 21 LOAD Sw, REG. A=@77777

0038 02042 BV272¢
2039 092243 102201

sS4
HLT @1 SSA FAILED

0n48 092344 @AP2024 8Sh,INA A=j0@A008

fn41  @2m4S 182M01 rLl 2y 5SA, INs FAILED

M042 02246 B8A202% 884,RSS A=100303

0843 92047 182001 LT @t SSA,RSS FAILED

0044 Q2050 202023 SSA,S5ZA,¥SS

2045 92051 18200f kLT 0f SSA,SZA,RSS FAILED

2046 92052 8P2p22 §84,8ZA

0047 02083 £82¢2% 5S4, INA,HSS Azpppeey

8048 02954 Ld200) KLY 21 SSA.SZA,NR SSA,INA,RSS FAILED
2049 02055 202026 §S4,INA,S2A Amigao2

f058 92056 0P2n27 8S4,INA,SZA,RSS A=10Q@Q3

@251 092257 102001 HLT Bt SSA,INA,SZA FAILED 9P,
8052« SS54,INA,524,KSS FLILED
0a53 d2es¢ eANIAQ NOF

0p54vaane SEZ MODULE w#wew

7055 D24A1 162401 SE? LS T INCFY

9056 ©12nA2 BY2AA4

PAGE 006"3 #¥a2

A857 02263 20274p
0u58 02064 QN2A4n
8059 22065 @@2A4y
0063 02346 102001
2a61 02367 A02042
2r62 92079 102091
PG63  C2a71 O¢004p
Bchd  B2n72 802043
0265 42273 202044
0A66 02074 102av)
0n67 ©¥2775 002045
?068 02976 €02046
2069 02777 1m2001
Qa7e.

2r71 02120 onz2edy
@872 022141 192001
@p73 02182 AP2a5@
oa74 02103 102001
875 02194 Q02451
2076 092135 202052
ver7 82126 102001
2078«

2¥79 Y2107 @B2353
Q080 02110 102401
8e8t  MA211) Ae2a54
2082 02112 1¢2a01
8083 02113 802455
eesd 22114 122amy
0885 02115 @e2a56
0@g6  p2y16 102001
ees7 92117 ee2057
@88 ©2120 102901
bu89 02121 2302660
@098 w2122 1¢200)
2991 02123 AR226]
@092 02124 2a72062
BA93 92125 12941
Y094 @2126 #0263
6095 92127 108200y
0096 92130 AP2064
2097 92131 12230y
2098 92132 20206%
PU99 V2133 @n2966
0100 02134 12200}
[2L8]

@192 82135 0L2067
2183  €29136 172001
@104 22137 200900
@1A5ewwes CLE MOLULE swwww
2106 92140 102501 Clt
017 92141 802004
n1e3  ©2142 1824p1
0199 ©2143 B22a04
21190 02144 90204}
e111 22145 (2290
9112 62146 PPM04Q
@113 ©2147 8€2040

HERGE SW, REG, A=177777

INS E=l,A=0
HP 20400AL
SEZ
SE2
SE2,FSS
KLY 01 SEZ OR SEZ,RSS FAILED
SEZ,572»
rLT 81 SEZ,SZA FAILED
CLE E=d,A=7
SE2,52ZA,nSS
SEZ,INA E=0, A=y
kLY B3 SEZ,SZA,RSS OR SEZ,INA FAILEDL
SEZ,INA,HSS E=Q,Aw2
SE2,INA,SZA  E=@,AaX
kLT 21 SEZ,INA,RSS FAILED IF A=2 OR,
3EZ,INA,S7ZA FAILED IF A=3
SEZ,INA,5ZA,RSS E=d,And
KLY 04 SEZ,IN&,SZA,RSS FAILED
SEZ,S5LA E=@,A=yq
hLT @1 SEZ,SLA FAILED
SEZ,SLA,RSS
8SEZ,SLA,SZA
nLT a1 SEZ,SLA,RSS FAILED 0O,

SEZ,SLA,S7A FAILED
SEZ,SLA,SZA,RSS

kLT 2t SEZ,SLA,SZA,RSS FAILED
SEZ,SLA,INA  E=0Q,A=§

KLl ey SEZ,SLA,INA FAJLEN
SEZ,SLA, INA,RSS ExP, A6

KLT @4 SEZ,SLA,INA,RSS FATLED
SEZ,5LA, INA,SZA Fe?,ra?

KLY Q4 SEZ,SLA,INs,SZA FAILFD
8E2,SLA,1NA,SZA,RSS ExV,a210

ALY @1 SEZ,SLA,INA,S7A,RSS FAILF"
SE2,584 Exd,axey

LT P1 SEZ,SSA FALIED

SEZ,SSA,vSS  E=0,43en
SE2,554,824

LT ot SE2,554,85S OR SE7,SSA,SZA FAlL

SE2,554,S2),RSS Eavl,Aatll

LT a4 SE7,SSA,SZA,RSS FAILED

8E2,55A,1NA E=0,8=12

ALY @1 SEZ,354,TNA FAILED

SEZ,S5SA, INA,RSS Exd, A3ty

SEZ2,8SA,1NA,SZA E=Q, 4314

hLT @t SEZ,SSA,INA,®SS FLILED OR,
SE£,354,1NA,528 FOTLFD

SE¢,SSA, INL,SZA,RSS Kw@,in)&

ALY @1 SEZ,SS4,'NA,SZa,RSS"SILFD

NOF

(RTINS LOAD 8w, INTO a=ny77777

INg A=100000

LA LIS MERGE SW, INTO A=177777

IND k=), A=@PQA0Q

SE2,RSS

rLT 0y E NOT=g

CLE E=@, A=AaQ00A

SE2



Listing
Alter-Skip Instruction Test

PAGE 90@4 #82 HP 20400AL
0114 921350 192001 HLT et E NOT=@

0115 92151 802104 CLE,RSS

0116 02152 102001 HLY @i CLE,RSS FAILED

8117 92153 ee2102 CLE,SZA

9118 02154 102001 HLT of CLE,SZA FAILED

9119 02155 BYW2104 CLE, INA E=Q, A=Q0800%

0420 021356 BE2103 CLE,SZA,RSS

8121 82157 102001 KLY el CLE, INA FAILED IF A=p, OR
e122» CLE,SZA,RSS FAILED IS A
8123w NOT=@

0124 02160 e02105 CLE, INA,RSS E=@, A=A00002

8125 @2161 102001 HLT @i CLE, INA,RSS FAILED

8126 082142 902106 CLE, INA,82A A=p90003

0127 02183 0082107 CLE,INA,S3ZA,RSS A=popaed

0128 ©2164 102001 HLT 21} CLE,INA,SZA OR CLE,INA,SZA,RSS
8129« FalLED

91380 82165 P88O5a CLE,SLA

8131 02166 102001 HLY o1 CLE,SLA FAILED

8132 P2167 P@2111 CLE,SLA,RSS A=goaagd

0133 02170 002112 CLE,SLA,S2ZA

@134 92171 182001 HLT o1 CLE,SLA,RSS OR CLE,SLA,SZA
0133 FAILED

0136 ©2172 892113 CLE,SLA,SZA,RSS A=Q@P0ar4

0137 ©2173 1@2¢e1 HLY @4 CLE,SLA,SZA,RSS FAILED

2138 02174 Be21{14 CLE,SLA,INA A=2A@0e5
9139 22175 1902001 HLT 2% CLE,SLA,INA FAILED
0140 02176 @Be2115 CLE,SLA,INA,RSS A=0@paes
8141 02177 102001 HLY @3 CLE,SLA,INA,RSS FAILED
0142 02200 802116 CLE,SLA.INA,SZA Am@pgann7
9143 02201 182001 HLT 21 CLE,SLA,INA,SZA FAILED
9144 02202 Be2117 CLE,SLA.INA,SZA,RSS A=goaaia
0145 92203 102801 LY o}t CLE,SLA, INA,SSZA,RSS FAILED
9146 02204 892120 CLE,SSA
0147 92205 102004 HLT @Y CLE,SSA FAILED
0148 82206 002121 CLE,SSA,RSS Aw=g@ago
@149 92207 pB2122 CLE,S8A,SZA
8158 92210 1020081 HLT 2} CLE,SSA,RSS OR CLE,SSA,SZA
@151 FAILED
9152 02211 182301 [S Y3} LOAD Sw, INTO A=@77777
9153 92212 082804 INA A=1290a0
0154 92213 @L2123 CLE,SSA,8ZA,RSS
9155 092214 102001 HLT @f CLE,SSA,SZA,RSS FAILED
8156 02215 002124 CLE,SSA,INA A=ig@ael
9157 ©2216 8082125 CLE,SSA,INA,RSS A=10n@P2
0158 902217 102001 hLY €% CLE,SSA, INA,FAILED IF Am=igeaol,
@159 OR CLE,SSA,INA,RSS
@160 FAILED IF A= {paenm?2
2161 92228 002126 CLE,SSA,INA,SZA A=12@A03
9162 ©2221 @022127 CLE,SSA,INA,SZA,RSS A=1080004
2163 ©2222 1m2n9} HLT e CLE,SSA,INA,SZA FAILED IF
0164 A={@@083, OR CLE,SSA,
0165w INA,SZA,RSS FAILED IF
2166 A=1a09n4
0167 ©2223 Pe000 NOP
©168wanes CME MODULE swewe
9169 ©2224 192301 LIs ot LOAD Sw, INTO A=077777
@170 ©2225 2020904 INA A=100@p00

PAGE 00935 #0232 HP 20400AL
@171 02226 1@2401 LTI 3} MERGE SW, INTO A={77777
8172 92227 ev2084 INA E=1, A=0C0000
@173 92230 002200 CME E=0q
#9174 22231 00229y CME,RSS E=y
9175 82232 1082001 HLY @i CME,RSS FAILED
9176 82233 082282 CME,SZA E=p
@177 02234 192001 KLT @1 CME,S7ZA FAILED
P178 82235 092283 CME,S2A,RSS E=q
8179 082236 202207 CME, INA,8ZA,RSS Ex0, A=@00Q01
2180 82237 108200} HLY @21 CME,S7ZA,RSS FAILED IF E=i, OR
8181« CME, INA,S7A,RSS FAILED
9182« IF £=0
8183 02240 002204 CME, INA E=1, A=G00002
9184 02241 002205 CME, INA,RSS E=@, A=008003
0183 02242 10200} kLT ef CME, INA FAILED IF A4=p80032 OR,
0186+ CME, INA,RSS FAILED IF
2187 A=020ee3
8188 82243 9082286 CME, INA,SZA E=1, A=00RQQ4
9189 22244 002212 CME,SLA,SZA E=g
2198 22245 102n01 HLY @i CME,INA,SZA FAILED IF E={, OR
2191 CME,SLA,SZA FAILED IF E=@
0192 82246 902211 CME,SLA,RSS E=1, A=0@?Q04
8193 22247 082210 CME,SLA E=@
0194 22238 102001 hLT 21 CME,SLA,RSS FAILED IF E=1, OR
0195 CME,SLA FAILED IF E=0
8196 @2251 882215 CME,SLA, INA,RSS E=i, A=3008005
9197 02252 002217 CME,SLA,INA,SZA,RSS E=9, A=@080d6
8198 02253 1820¢1 LT 2} CME,SLA,INA,RSS FAILED IF E=i,
0199 OR CHE,SLA,INA,SZA,RSS
Q200+ FAILED IF E=g
9201 02234 902214 CME,SLA, TNA E=1, A=000007
9202 92255 102001 HLT @1 CME,SLA, INA FAILED
0203 222%6 802221 CME ,8SA,RSS E=d, A=Q2000Q7
9204 922937 882220 CME,SSK E=y
0205 082260 108200} hLY @1 CME,SSA,RSS FAILED IF E=@, OR
8206 CME,SSA, FAILED IF E=1t
8207 ©2261 902223 CME,SSA, INA,RSS E=9, A=@2800f0
9208 2262 882222 CME,SSA,SZA Ewy
8209 02263 10208} HLY @t CME,SSA,INA,RSS FAILED IF E=d,
f210w OR CME,SSA,SZA,FAILED IF Ewg
8211 ©2264 802216 CME,SLA, INA,SZA E=8, A=Qadoiy
8212 02265 102001 HLY @t CME,SLA,INA,SZA FAILED

0213 92266 882213 CME,SLA,SZA,RSS E=], A=n08011
8214 22267 102001 HLY 21 CME,SLA,SZA,RSS FAILFD

8218 82270 2082223 CME,SSA,SZA,RSS E=d, A=@gaoi)
0216 92271 10209 LT et CME,SSA,S74,RSS FAILED
8217 02272 802224 CME,SSA,INA E=i, A=Q00012

0218 82273 102001 HLT o1 CME,SSA,INA FAILED

8219 02274 802226 CME,SSA, INA,SZA E=@, A=g80gl2
8220 ©2275 102001 KLY 81 CME,SSA,INA,SZA FAILED

9221 02276 802227 CME,SSA,INA,SZA,RSS E=1, A=@Q00413
9222 02277 192004 HLY e} CME,8SA,INA,SZA,PSS FAILED
0223 02308 002041 8E2,RSS

0224 Q2301 102001 HLT @1 E NOT=y

8223 #2 peoena NOP

0226%%+we CCE MODULE eneew

0227 92393 PAe04p CCE CLE E=p

5«32

256+
8257

2259
0260
n261
@262
2263
0264
7265
0266
0267
9268
269
0279
0271
0272
@273
@274
8275
2276
8277
8278
0279+
0288w
@281
0282
2283
0284

PAGE

8096 #AZ

02334
223e%5
82346
82307
02310
02311
02312
22313
22314
02315
82316
02317
02320
82321

02322
¥2323
2324

02325
02326
92327
92330
02331
02332
22333

92334
€233%
02336
02337
02340
02341
@2342
02343
a2344
02345
82346
021347
e235¢
823%5)
02352
22353
22354
02355
023%6
42337
02359
02361

22362
02363
22364
22365

2902300
0820241
12200
802301
102901
122501
802804
102404
¥2004
©p2302
152001
082304
292303
162901

Qu23e6
922305
192081

2p23p7
192001
2310
1020¢1
A82311
Q02312
102001

282313
122201
@p2314
162001
002315
102201
282316
102001
022317
102004
92232}
ap232¢
1920¢1
202322
102001
992323
1220081
822324
132001
202325
002324
192a01

@02327
102004
fv204)
182001

o0e7 #e2

0285 02366 eecave

0286#w%es CLA MODULE nwwwrw

8287
0288

02367
02379
02371
82372
22373
02374
02375
02376
02377
d2400
2401

02492
82493
82404
82405
82406
82407

02419
82411
02412

82413
22414
92415

02416
82417
02420

n2421
82422
02423
92424
82425
02426
82427

@2430
82431
82432

92433
92434
82438

22436
82437
02440
22441

102501
2029084
102401
002400
082401
10200}
202402
122001
002403
082407
102001

002404
002405
182a8
02406
882410
102001

00241
092412
102001

ep2413
02414
122001

002415
002416
102001

ve2417
182091
082429
102001
082421
082422
182081

902423
2n2424
1e20n1

002415
0082416
192001t

902417
182091
#e242p
182901

cLA

HP 20400AL

CCE E=y

SEZ2,RSS

kLT @1 E NOT=y

CCE,RSS

KLT 21 CCE,RSS FAILED

LIs 2t LOAD SW. INTO A=077777

INA A=joenae

[3LNCT) MERGE SW. INTO A=177777

INS E=1, A=peoane

CCE,SZA

WLT et CCE,S7A FAILED

CCE, INA A=4dnegy

CCE,S2A,RSS

WLT 21 CCE,INA FAILED IF A=pop@e@ , OR
CCE,SZA,RSS FAILED IF
A=gaaany

CCE,INA,SZA  A=G@R292

CCE, INA,ASS  AwB@Adnd

HLT et CCE,INA,SZA FAILED IF A=ngodu2

OR CCE,INA.RSS IF

I=7gaae3

CCE,INA,SZA,RSS A=2a9v4

nLY 21 CCE, INA,SZA,RSS FIILED

CCE,SLA

kLT 24 CCE,SLA FATLED

CCE,SLA,RSS  Amanauca

CCE,SLA,SZA

LIS N3 CCE,SLA,RSS OR CCE,SLA,S7A
FAILED

CCE,SLA,SZA,RSS

WLY 01 CCE,SLA,S7ZA,RSS FAILED

CCE,SLA,TNA  A=BR3uAS

KLT et CCE,SLs,INA FAILED

£CE,SLA,TNA,RSS A=02@a06

kLT et CCE,SLA/INA,RSS FAILED

CCE,SLA,INA,SZA A=0@@0p7

rLT o1 CCE,SLA, INA,SZA FAILED

CCF,SLA,INA,SZA,RSS A=200314

nLT ot CCE,SLs,INA,SZA,RSS FAILED

CCE,S554,kSS  Amp@gayp

CCE,SSA

WLT @1 CCE,SSA,RSS OR CCF,SSA FAILED
LCE,SSA,524

hLT €} CCE,SSA,SZA FAILED
CCE,SSA,524,PSS A=@30910

WLY @ CCE,SSA,SZA,PSS FAILED
CCE,SSA,THA  A=@2aaq)

wLT 2 CCE,SS4,INA FAILED
CCE,SSA, INA,RSS A=0B0012
CCE,SSA,INA  A=DO@AY3 Euy

WY 2t CCE,SSA,INA,RSS FAILED IF

A=43@012, OR CCE,SSA,INA
FAILED IF Amygepagx

CCE,SSA, INA,SZA,RSS A=0@neia

LT et CCE,SSA,INA,SZA,355 FAILED

SE2,RSS

KLY €4 ¥ NOT=y

HP 20400AL

rOP

LIs @1 LOAD Sw. REG, INTO A=877777

INA A=100a2000

ST} MERGE SW, REG, INTO A=177777

cLa A=g200a0

CLA,RSS

rLT 81 CLA,RSS FAILED

CLI,SEA

WLT et CLA,SZA FAILED

CLA,SZA,RSS

CLA,INA,8ZA,RSS

HLT @1 CLA,SZA,RSS FAILED IF A=B@A00@,
OR CLA,INA,S7A,RSS FAILFD IF
A=ipAgoy

CLA, INA A=@o@901

CLA, INA,RSS

HLT @4 CLA,INA,RSS FAILED

CLA, INA,RZA

CLA,SLA

KLT et CLA,INA,SZA FAILED IF A=n@po@tl
0% CLA,SLA FAILED IF
A=pageoa

CLA,SLA,RSS

CLA,SLA,SZA

HLY o1t CLA,SLA,RSS OR CLA,SLA,SZA
FAILED

CLA,SLA,SZA,RSS

CLA,SLA,INA  Am@P@AQt

KLY e1 CLA,SLA,SZA,RSS FAILED IF

A=02@Ae0 OR CLA,SLA,INA
FAILFD IS A=aa@@nt

CLA,SLA,INA,RSS 4=0nPa01

CLA,SLA,INA,SZA A=A20AAY

WLt 01 CLA,SLA,INA,RSS OR CIA,SLA,INA,
SZA FAILED

CLA,SLA,TNA,SZA,RSS

hLT e} CLA,SLA,INA,SZA,RSS FAILED

CLA,SSA A=pganca

ST CLA,SSA FAILED

CLA,SSA,RSS

CLA,SS4,524

WLY @1 CLA,SSA,RSS OR CLA,SS4,5Z4
FATLED

CLA,83SA,S7A,RSS

CLA,SSA,INA  AmdpR@GA1

KLY o CLA,SSA,S74,RSS FAILED IF

A=3a8000, OR CLA,SSA,INA
FAILED IF A=n@o2@y

CLA,SLA,INA,RSS A=0PanAgY

CLA,SLA, INA,SZA A=00a001

WLT o1 CLA,SLA,INA,RSS OR CLA,SLA,INA,
SZA FAILED

CLA,SLA,INA,SZA,RSS A=0ngee1

WLY @1 CLA,SLA,INA,S2A,RS8 FAILED

CLA,SSA As0@ava0

KLY 91 CLA,SSA FATLED



CLAEZ 1A o1t

HP 20400AL
CLA,SSA,RSS
CLA,SSA,SZA
KLY B1 CLA,SSA,RSS OR CLA,SSA,SZA
FAILED
CLA,SSA,SZA,RSS
CLA,SSA,INA  Am=G@ARAL
HLT @1 CLA,SSA,SZA,RSS FAJLED IF

A=0n@EAg, OR CLA,SSA, INA
FATLED [F A=200P21

CLA,SSA,INA,RSS A=2p0AQy

CLA,SSA, INA,SZA Amo@ngny

WL el CLA,SSA,INA,RSS OR CLA,SSA,INd,
SZ4 FAILED

CLA,SSA,INA,SZA,RSS An0O@eay

KLY o1 CLA, 5S4, INA,SZa,RSS FAILED

NOF

LOAD SW, REG, INTO A=077777

INA A=1pcage

vie @1 MERGE SW, REG., INTO A=177777
INA E=Q, A=QPQAQA0Q

via et E=1, A=77777

CLA,SE? A=Q20@900

CLA,SEZ,HSS

wLT @4 CLA,SEZ OR CLA,SEZ,RSS FAILED
CLE,SE7,S7A

KLY e CLA,SEZ,SZA FAILED
ELA,SEZ,52A,RSS

HLT o1 CLA,SE7,SZA,RSS FAILFD

CLA,SEZ,TNA
CLA,SEZ, INA,RSS
LIS 3}

A=RA@pay, Ext

CLA,SEZ,INA OR CLA,SEZ,INA.RSS
FATLED

CLA,SEZ,INA,SZA

CLA,SEZ, INA,SZA,RSS

ALT Ry

Anp@eodq

CLA,SEZ,INA,SZA OR CLA,SEZ,INA,
SZA,RSS FAILED

CLA,SE7,SLA

KLT o1 CLASEZ,SLA FAILED

CLA,SEZ,8LA,RSS

KLY 24 CLA,SEZ,SLA,RSS FAILED

CLA,SEZ,SL.A,STA

FLT et CLA,SEZ,SLA,SZA FAILED

CLA,SEZ,8LA,SZA,RSS

HLT 081 CLA,SEZ,SLA,SZA,RSS FAILED

CLA,SEZ,SLA,INA A=RR@]

HLT ot CLA,SEZ,SLA,INA FAILED

CLA,SEZ,5LAsINA,RSS

WLT @1 CLA,SEZ,SLA,INA,RSS FAILED

CLA,SEZ,SLA,INA,SZA

HLT €1 CLA,SEZ,SLA,INA,SZA FAILED

CLA,SEZ,SLA,INA,SZA,RSS

PAGE 9#9a8 %02
8342 02442 080242
0343 02443 002422
8344 02444 10200}
0345«

08346 Q32445 0B2423
M347 02446 002424
A348 92447 10200
0349+

0350+

8351 092459 2302425
9352 22451 002426
8353 02452 182001
8354+

0355 02433 022427
9356 02454 102004
@357 22455 200200
PA@1eawes CLA,SEZ MODULE *wwex
2002 22456 1025p1
2003 92457 222004
2084 V2450 12249y
AaB5 22451 802704
0006 32452 10249y
8007 02453 002443
2008 DB2444 202444
2009 @2465 10200y
0¥1@ 02466 8d2442
ALl 82467 18200y
@012 02470 AR2443
6013 02471 102701
0014 082472 002444
0A15 02473 202445
8016 62474 102001
o177«

2018 82475 ¥02446
8819 082476 202447
8020 02477 102001
2021+

8022 2254e Q32459
0023 025741 102001
4024 ¥2592 02245
2025 02533 182001
2026 ¥2%04 002452
9027 ¥2505 132301
8028 02306 802453
8029 02547 1082001
8038 82519 2A2454
8031 #2511 102404
0032 02512 902455
8033 02513 19v2n01
2034 02314 202454
2035 02515 132003
0036 082%16 €02457
8037 ©2517 10200
0038 82529 002462
8039 92521 102004
0048 02%22 03246}
8841 02323 102200}

PAGE 00m9 #03

CLAE LIA a1

HLT 81 CLA,SEZ,SLA,INA,SZA,PSS FAILED
CLA,SEZ,55A,SZA
HLT 812 CLA,SEZ,SSA,S2A,FAILFD
CLA,SEZ,S5A,RSS
FLT @4 CLA,SEZ,SSA,SZA,RSS FAILED

HP 20400AL
CLA,SEZ,SSA,SZA
KLY @1 CLA,8EZ,SSA,SZA FAILED
CLA,SEZ,SSA,SZA,RSS
HLY ey CLA,SEZ,58A,52ZA,RSS FAILED
CLA,SEZ,>SA,INA
WLT @8} CLA,SE7,58,INA FAILED
CLA,SEZ,SSA.INA,RSS
nLY €1 CLA,SEZ,S5A,INA,RSS FAILED
CLA,SEZ,SSA,INA,SZA
HLT 81 CLA,SEZ,SSA,INA,SZA FAILED
CLA,SEZ,SSA,INA,92A,RSS
HLT @81 CLA,SEZ,5SA,INA,SZA,RSS FAILED
NOP

LOAD Sw, REG, INTO A=p?77777
CLA,CLE A=Q, E=0
S5E21,RSS
CLA,CLE,RSS
KLY 91 E NOT=0 OR CLA,CLE,RSS FAILED
CLs,CLE,SZA
WLY 81 CLA,CLE,SZA FAILED
CLA,CLE,SZA,RSS
CLA,CLE, INA,RSS
KLY Ay CLA,CLE,SZA,RSS FAILED IF
A=na@a@@a, OR CLA,CLE,INA,RSS
A=ngagay
CLA,CLE,INA  Amgaanny
§Z4,RSS
WLT A1 CLA,CLE, INA FAILED

CLA,CLE,TNA,SZA
CLA,CLE,TNA,SZA,RSS

KL @1 CLA,CLE, INA,SZA OR CLA,CLE,INA,
$Z4,RS8 FAILED

CLALCLE,SLA

kLT @1 CLA,CLE,SLA FATLED

CLA,CLE,SLA/RSS

CLA,CLE,3LA,SZA

kLT @1 CLA,CLE,SLA,RSS OR CLA,CLE,SLA,
SZA FAILED

CLA,CLE,SLA,SZA,RSS

CLA,CLE,SLA, INA

KLT @1 CLA,CLE,SLA,SZA,RSS FAILED IF
A=230894, OR CLA,CLE,SLA,INA
FAILED IF A=neeody

CLA,CLE,SLA, INA,RSS

CLA,CLE,SLA,INA,SZ4

hLT @8 CLA,CLE,SLA, INA,RSS OR CLA,CLE,

SLA, INA,SZA FAILED
LLA,CLE,5LA,INA,SZA,RSS
(23

0342 02524 002462
8043 82525 1082001
Ap44 22526 0B2463
@g4a5 028527 192004
@46 1253Q 202464
0@47 82531 1932091
M248 Q23%2 BB2465
8049 02533 122701
2058 ©¥2%534 802466
2951 92535 1082791
8052 02536 302467
0053 027337 132001
8054 02540 000208
@p55e«eee CLA,CLE MODULE *ewen
@856 @2%4y 1025y
@57 22542 092500
2058 ©2%543 00204}
0959 92544 932591
0068 82545 102001
Pe61 92546 €82502
0062 22547 102001
9963 Pp2550 8325083
@864 u2%531 8d2505
2865 22552 132P0)
8066w

@a67

0268 02553 282504
2869 02554 0020083
0070 982555 102001
@871 ©2586 0025086
e@72 82557 0@2307
ea73 22569 1e2eey
An74de

8875 ©@2561 002510
#9076 02562 102401
8877 ©2563 92251
@878 @2564 802512
ee79 @2555 102001
eegae

8@81 82566 002513
8082 02567 €02514
0083 02579 102091
2084«

8e85

8086 02571 02515
0087 @2572 032316
7988 02573 102001
0089+

2090 ©2574 @82517
8091 02575 10200}
8092 22576 082520
8893 02577 j02a01
8094 02608 P@252)
0095 82671 82522
@996 02692 182091
0097+

@098 92603 002523

kLT CLA,CLE,SLA, INA,S2ZA,RSS FAILED

CLA,CLE,55A

kLT 21t CLA,CLE,SSA FAILED

CLA,CLE,ASA,RSS

CLA,CLE,SSA,SZA

HLT 81 CLA,CLE,SSA,RSS OR
CLA,CLE,SSA,SZA FAILED

CLA,CLE,SSA,SZA,RSS

Lisu.g
et~ 3kip Instruction Test

HP 20400AL

CLA,CLE,»SA,INA A=PAQAA]

KLT 81 CLA,CLE,SSA,SZA,RSS OR CLA,CLE,
SSA, INA,FALILED

CLA,CLE,SSA,INA,RSS

CLA,CLE,SSA,INA,S7

LT 1 CLA,CLE,SS54,INA,RSS OR CLA,CLE,
SSA,INA,32ZA FAILED

CLA,CLE,>SA,INA,SZA,RSS

LT @1 CLA,CLE,SSA,IN4,S74,RSS FAILED

NOF

@109%«awa CLA,CME MODULE *ewws

CLAME 114 21

LOAD Sw, REG, INTQ A=477777

INA A=100400

KI4 81 HERGE SW, REG. INTO 4=#77777
INA Exi,A=000000

(ST LOAD 8w, REG. INTO A=#77777

CL4,CHE E=0
8E2,SZ4,RSS
CLA,CHE,5LA Emy

nLl 24 CLA,GCHE OR CLA,CME,SLA FAILED
CLA,CME,RSS Em@
KLT e1 CLA,CME,RSS FAILED

CLA,CHE,SZA,RSS

CLA,CHE,>ZA E=p

KLY @1 CLA,CMF,SZA,RSS FAILED IF E=1,
OR CLA,CME,S7A FATLED OF E=0

CLA,CHME, INA Exy

CLA,CHE, INA,RSS E=a

KLT @t CLA,CME, INA FAILED IF E=1, OR
€LA,CME, INA,RSS FAILED IF E=4

CLA,CHE, INA,SZA )

CLA,CME, INA,SZA,RSS E=0

WLT @1 CLA,CME, INA,SZA FAILED IF E=t,
CR CLA,CME, INA,S/A,RSSAw

CLA,CME,SLA,RSS E=t

CLA,CME, 5LA,SZA Een

WLT 01 CLA,CME,SLA,RSS FAILED IF Ewi,
0R CLA,GME,SLA,S74 FAILED IF
Enil

CLA,CME,SLA,SZA,RSS E=1

CLA,CME,SLA, INA E=g

WLT @1 CLA,CME,SLA,SZA,KSS FAILED IF
E=1, OR CLA,CME,SLA, INA
FAILED IF Exa

CLA,CME,SLA, INA,RSS €=t

CLA,CHE, LA, INA,SZa Een

WLT @t CLA,CHE,SLA, INA,RSS FAILED IF

E=1, OR CLA,CME,SI.A,INA,S7A
FAILED IF E=0
CLA,CME,SLA,INA,SZA,PSS E=l

KLT @1 CLA,CMF,SLA, INR,S2A,F8S FAILED

CLA,CHE,SSA,RSS E=@

CLA,CME,SSA Ext

WLT P CLA,CME,SSA,PSS FAILED IF E=e,
OR CLA,CME,S3A FAILED IF E=y

CLA,CHE,SSA,SZA,RSS Ew?

CLA,CME,SSA,SZA Fxt

HP 20400AL

wLT 1 CLA,CME,SSA,SZA,RSS FAILED IF
E=@, OR CLA,CME/SS8,5ZA
FAILED IF Ewi

CL4,CME,SSA, INA,RSS Ex2

CLA,CME,SSA ¢ INA E=t

HLT @1 CLA,CHF,SSA, INA,RSS FAILED IF
Em®, OK CLA,CME,SS4,INA
FAILED IF E=t

CLA,CME,SSA,INA,SZA (L)

kLT 01 CLA,CME,SSA, INA,SZA FAILED

CLA,CME,5SA,INA,S21,RSS Eat

W1 01 CLA,CMF,SSA, INA,SZA,PSS FAILED

SEZ,RSS

HLT @ E NOT=y

8171%ewws CLA,CCE MODULE wewae

PAGE 0019 #83
00899 B2604 022524
0108 22635 102001
o101+
8102 232606 002525
8183 02607 €¥2526
9104 02610 192¢01
8105+
9106 22611 0902527
0107 02612 1082001
9108 02613 2940200
9110 82614 102501
2111 22615 232204
0112 02616 102401
8113 982617 032004
0114 02620 102501
8115 @2621 802620
0116 2622 PC2043
2117 02623 22619
2118 02624 102001
8119 02625 2a26e1
9120 02626 10200)
0121 02627 8A2603
8122 02630 842602
9123 02631 1082001
91240
0125 22632 222604
9126 82633 202605
0127 92634 102001
0128+
9129 22635 8082686
8138 02636 202607
9131 092637 102001
0132
0133 02647 BA2611
8134 v2641 902612
@135 22642 1232001
2136¢
@137«

@138 082643 8022613
0139 02644 882614
0142 02645 102001
2141

8142w

@143 02646 0202615
0144 02647 202616
0145 82657 102401
0146

0147+

2148 02651 902617
0149 82652 182001
0150 82653 082621
0151 02654 002628
0152 82655 122001
f153«

0154 22656 222623
2155 02457 202622

PAGE 2011 #83
2156 02668 102001
BIB7«
0158+
0159 02661 ©82625
0160 82652 832624
9161 02653 13200}
0162
0163«

M164 22664 802626
0165 ¢2655 102001
0166 82666 202627
0167 2687 182001
@168 22670 28204}
9169 02671 102981
0178 62672 28PARQ
8172 2673 18250
0173 22674 972004
8174 82675 122401
8175 02676 822204
0176 02677 1m24my
8177 02700 832700
8178 02741 @22701
0179 B27v2 13200
0180 D27¢3 042703
0181 02704 092702
@182 92705 132001
8183

0184 22796 822704
0185 02707 0027095
8186 @2710 102391
8187+

0188 ©2711 @en27es
8189 @2712 ¥B2797
8198 82713 l020¢t
0191+

0192 02714 €02711
0193 92715 002710
0194 92716 102001
8195

9196 02717 002713
7197 92729 982712
9198 092721 1a2n@i
0199+

0200 02722 882715
0201 92723 002714
0202 32724 192201
0203+

9204 02725 002716
0285 2726 102001
0206 02727 882717
0207 02730 102001
0208 02731 882721
0209 02732 902720
0218 ©2733 102091
0211w

0212 02734 902723

CLACE LI4 o1t

LOAD Sw, REG, INTO A=077777

INA A=1@paran

*1s P1 MERGE SW. REG., INTO a={77777

INA E=1, A=0QQAQQR2

Mla @1 MERGE SW, REG, INTO aag77777

CL4,CCE

CLA,CCE,RSS

rLT 24 CLE,GCE OR CLA,CCE,RSS FAILED

CLA,GCE,5Z4,RSS
CLA,CCE,S74

ALT 01 CLA,CCE,SZA,RSS OR CLA,CCE,SZA
FATLED

CLA,CCE, N2

CLA,CCE,INA,RSS

KLY 21 CLA,CCE,INA OR CLA,CCE,INA,RSS
FAILED

CLA,CCE, iNA,SZA
CLA,CCE,INA,SZA,RSS

kLT @1 CLA,CCE,INA,SZA OR CLA,CCE,INA,
374,RSS FAILED

CLA,CCE,SLA,RSS

CLA,CCE,SLA

kLT @1 CLA,CCE,SL4,RSS PP €1 A,CCE,SLA
FAILFD

CLA,CCE,SLA,SZA,RSS

CLA,CCE,SLA,S7»

hLT 21 CLA,CCF,SLA,SZA,RSS OR CLA,CCE

S1.A,SZA FAILED
CLA,CCE,SLA,INA,RSS
CLA,CCE,SLA,INA
ALY Ay CLA,CCE,SLA, INA,RSS OR CLA,CCE,
SLA,INA FAILED
CLA,CCE,SLA,INA,SZA
HLT @1 CLA,CCE,SU A, INA,SZA FAILED
CLA,CCE,SLA,[MA,SZ4,RSS
hLT 1 CLAyCCFySLA,INA,SZA,RSS FAILED
CLA,CCE,SSA,RSS
CLA,CCE,8SA
kLT 2} CLA,CCE,SSA,RSS OR CLA,CCE,SSA
FAILED
CLA,CCE,SSA,S7A,RS5S

5=33



Listing
Alter-Skip Instruction Test

CMA

CASEZ LIA ¢

HP 20400AL

CLA,CCE,SSA,S2ZA

KLY €1 CLA,CCE,SS5A,S24,RSS OR CLA,CCE,
$SA,SZA FAILED

CLA,CCE,BSA, INA,RSS

CLA,CCE,SS5A,INA

hLT 01 CLA,CCE,SSA, INA,RSS OR CLA,CCE,
SS4,INA FATLED

CLA,CCE,SSA, INA,SZA

WL @) CLA,CCE,SSA, INA,S74, FAILED

€LA,CCE,SSA, INA,SZA,RSS

KLY @1 CLA,CCF,SSA, INA,5ZA,RSS FAILED
SEZ,RSS E NOT=9
NOP

L1A B¢ LOAD SW., REG. INTO A=B77777

CLE,INA A=1002300

14 21 MERGE SW, REG. INTO a=y77777

CMA,SZA A=Q0AU00

kLT Pt A NCT=goaave

cma A=177777

CMA,KSS A=(iCarpe

rLT e CMA FATLED IF A =177777, GR CMA,
RSS FALLED IF A =aenooeg

CMA,87A,RSS A=177777

KLT 0 CMA,SZA,RSS FATLED

CMA,INA A=paanmy

CHA,INA,RSS A={77777

kLT 21 CMA,INA FAILED IS A=agneei, OR
GCMA,INA,RSS FAILED IF
A={77777

CMA,INA,S74 A=Q00aa0)

CMA, INA,SZA,RSS As177777

HLT 01 CMA,INA,SZA, FAILED IF A=200021
QP CMA,INA,S7A,RSS FAILED
IF &=477777

CLA,SLA A=g@ooQae

KLY 21 CLA,SLa FAILED

CMA,SLA,RSS A=177777

kLT 21 CMA,SL4,RSS FAILED

CMA,SLA,SZ) LELIIET

hLT €1 CMA,<Le,SZs FAILED

CMA,SLA,SZA,RSS A=$77777

kLT €4 CMA,SLA,87A,RSS FAILFD

CMA,SLA, TNA A=Qpeany

AT 21 CMA,SLA,INA FAILED

CM8,SLA,TNA,RSS A=177777

CMA,SLA, INA,SZA Am@@pe01

KLY B¢ CMA,SLAa,INA,RSS FAILES IF
A=177777, OR CMA,SLA,INA,SZA
FATLED [F amtipgang

CHA,S5SA A=177776

CMA,SLA,INA,SZA,RSS A=n3p002

kLT B1 CMA,SSA, FAILED IS A=177776, OR
CMA,SLA,1MA,SZA,RSS FAILED IF
A=2a0002

CMA,SSA,RSS A=177775

HLT et CHA,SSA,RSS FAILED

HP 20400AL
CMA,SSA,S7A A=QCRRQA2
FLT 1 CMA,SS4,SZA FAJLED
CMA,SSA,SZA,RSS A=177775
kLT @1 CMA,SS4,SZA,RSS FAILED
CMA,SSA, INA A=0CRURY
LT @1 CMA,SSA,INA FAILED
CMA,SSA, INA, PSS A=177775
HLT €t CMA,SS4,INA,RSS FAILFD
CMA,SSA, INA,STA A=p@0ans
KLY 24 CMA,SSA,TNA,S7A FAILED
CMA,SSA,TNA,STA,RSS A=377775
MLT et CMA,S34,INA,SZA,RSS FAILED
cLs AmPOATHE
SE2
kLY 21 E NOT=2
NOF

LOAD SW, REG, INTO A=@77777

INS A=120e000

LTINS MERGE SW, REG, INTO A=477777
INA E=1, A=pg2000

CMA,SE7 A=177777

CMA,SE7,RSS A=023200

hLT @4 FATLUREY CMA,SEZ IF A=17777773

CMA,SEZ,RSS |F A=R232000

CMA,SE7,3ZA Am177777

€MA,SE7,S7A,RSS A=dgevre
KLY 01 FAILUREY CMA,SEZ,SZa IF
A=177777) CM2,SEZ,S7A,RSS

IF A=0CPQR@
CMA,SEZ,INA E=1, AxG@AR2Y

LMA,SE7, INA,RSS E=1, A=@0G00Q

hLT 2% CMA,SE7,INA OR CMA,SEZ,INA,RSS
FATLED

CHMA,SE7,INA,SZA E=l, A=2@7070

HLT 21 CMA,SEZ,INA,SZA FAILED

CMA,SEZ,INA,SZA,RSS E=1, A=u¢Dp@d

LT € CMA,SE7,INA,SZA,RSS FAILED

CMA,SEZ,SLA E=1, A=2177777

CMA,SEZ,SLA/RSS E=1, A=202700

HLT @1 FAILURFY  ChA,SEZ,SLA IF

A=1777773 CMA,SEZ,SLA,RSS IF
A=2000408
CHA,SEZ,SLA,SZA E=1, 42177777
CMA,SE7,SLA,SZA,RSS E=1, A=QR3200
WL 21 FAILUREY CMA,SEZ,S.4,87A IF
A=177777) CMa,SE7,SLA,SZA,
RSS IF awpepouo
CMA,SEZ,SLA,INA E=l, A=00Aag0
CMA,SF/,5LA, INA,RSS E=i, A=pURA3Q
nLT et CMA,SEZ,SLA, INA OR CMA,SEZ,SLA,

INA,RSS FAILED
CMA,SE7,SLA, INA,S7A E=l, A=@@20¢0
FLT €4 CMA,SEZ,SLA, INA,SLA FAILED
CMA,SEZ,SLA,INA,SZA,RSS E=], A=0RCQQ
nLT 81 CMA,SEZ,SLA, INA,SZA, PSS FAILED

PAGE 8812 #23
@213 02735 022722
02314 ¥2736 132veq
8215
0216 22737 Q92725
9217 0274¢ d22724
9218 82741 132n01
0219+
022@ ©2742 ©22726
@221 02743 102001
0222 22744 0R2727
9223 02745 102¢01
0224 22746 202041
8225 02747 200008
0226w %% s CMA MODULE svwne
0227 0275¢ 1025081
@228 ©2751 Q02104
9229 02752 102401
7230 02753 293an2
8231 02754 je2091
9232 22755 2¢320@
8233 02756 223201
9234 922757 1e2apny
A235+
0236 227460 023003
8237 027451 1p2a0y
8238 02742 003204
8239 02753 2030405
9240 02754 1020401
@241y
2242+
0243 02755 003aR6
0244 82756 093007
0245 02757 1722404
0246w
0247
9248 82772 822410
P249 #2771 102901
8250 ©2772 Q@341
9251 02773 102001
0282 22774 803 A12
0253 A277% 102m@y
A254 ©2776 €03213
@255 232777 142900y
9256 03008 V03014
9257 03001 102001
2258 03202 B893NLS5
8259 ©30a3 0D3N16
0260 03naa 1p29¢ )
P261=
0262«

0263 93005 003029
8264 0306 683717
0265 e3r@7 192001
0266+

0267«

0268 23017 00302y
9269 03011 102001

PAGE 2213 #23
@270 032> 233922
9271 43013 leaacy
0272 23414 2039223
2273 083215 1232001
7274 03716 0B30A24
@275 93017 10200}
9276 33n2p 223725
8277 03e21 1229401
@278 03a22 023926
0279 03023 12220}
@280 03224 003727
8281 030625 122404
@282 03p26 ¢8240A¢
9283 03727 00204n
9284 23032 1092001
8285 23231 J20200
P28hmawewe CMA,SEZ MODULE *ewwe
8287 23732 122504
0288 23233 212004
9289 03034 142401
0290 23035 ¥92704
0291 23036 823%4g
9292 23237 293744y
2293 ©@3a4e 102004
0294«

2295 23041 @23042
0296 023042 0223043
9297 233043 122091
0298«

0299«

0398 03044 003IQA44
@321 03645 203045
A302 23046 102001
2383+

2304 983047 nOIB4s
8305 23050 102004
2386 03031 003947
2307 083852 122401
@308 93253 ¥pJdase
8309 43034 8434854
8318 03155 102001
0311+

8312+

8313 03256 203052
8314 23a%7 ea3ns53
8315 23es5e 102001
2316+

2317+

@318 023061 203054
2319 ©3052 2833055
2328 83763 102004
8321

7322 093064 003056
0323 03065 19240y
8324 83056 @03057
9325 03067 102001
8326 03470 003268

5=34

CM4,SEZ,8SA E=1, A=}77777

PAGE 0014 #@3 HP 20400AL

0327 030871 903361 CMA,SEZ,SSA;RSS E=1, A=20@000

0326 8372 1824V KLY 81 FAILURE: CMA,SEZ,3SA,RSS IF
0329« A=477777) CMA,SE?,SSA,RSS
0330+ IF A=000009

8331 €3273 @03n62 CMA,SEZ,SSA,SZA Eml, aw177777

€332 83074 083063 CMA,SEZ,SS84,SZA,RSS E={, p=000028

8333 33075 102001 HLT 01 FAILUREY CMA,SEZ,SSA,SZA 1F
8334 A={777771 CMA,SEZ,SSA,SZ4,
0335+ RSS IF A=@PEAQ0

7336 03076 003064 CMA,SEZ,85A,INA E=1, A=p000@0

@337 03477 093065 CMA,SEZ,SSA, INA,RSS Exl, A=p20000

8338 63100 192001 HLY @1 CMA,SE?7,SSA,INA OR CMA,SEZ
8339+ SSA,INA,RSS FAILED

0340 ©3101 00306F CNA,SEZ,SSA,INA SZA Exi, A=geag00

8341 03102 1224@1 kLT o1 MA,SEZ,835A,INA,SZA FAILED
9342 33123 803167 A7) SEl,SSl,INA SZA,RSS Ee1, A=090000
0343 03194 102001 WLY 21 CMA,SEZ,58A,INA,SZA,RSS FAILED
0344 03105 00A%4Q CLE

0345 083106 PO29d0 SEZ

0346 023197 10200) KLY 01 E NOT=p

0347 43110 002202 sz4

0348 @311 102001 ALY ey A NOT=@@2002

0349 ©¥3j12 2230200 NOF

035@%wame CMA,CLE MODULE #awee
8351 03113 1825#1 CMALE L1A ey

8352 33114 23223024 NS

9353 03115 192401 LY F I Y

8354 03116 @223¢4 N2

0355 93117 0931i0¢ CMA,CLE
@356 93120 303101 CMA,CLE,nSS
#357 083121 10220¢1 ALY #y

0359 03122 003164 CMA,CLE, INA

LOAD SW, REG, INTO A=877777

Ax120000

MERGE S¥. REG, [NTO A=177777

E=1, A=0GA2AQ

L=d, A=177777

E=2, A=1/7777

FAILURES CMA,CLE IF A=1777/7}
CMB,CLE,RSS [F A =voanea

E=1, A=ge7pou

©360 23123 023103 CMA,CLE,SZA,RSS E=0, A=177777

0361 93124 102001 hLY 21 FATLURET CMA,CILE,INA IF

@362« A=1777773 CMA,CLF,S7A,RSS IF
8363 A=de@Pan

8364 93125 BA31€2 CMA,CLE,S878 E=n, Awpdzaea

8365 0312h 142001 HLT 01 CMA,CLF,SZa FAILED

@366 03127 ve3106 CMA,CLE,INA,SZA F=t{, 8=n232000

@367 03130 1020@1 KLY @1 CMA,CLFE,INS,S2a FAJLED

2368 03131 ©¥83107 CMA,CLE, INA,SZA,RSS Exl, A=p¢Anca

0369 83132 293195 CMA,CLE, INA, PSS F=1, &=2¢9200

8370 83133 182401 hLT 01 CMA,CLE, 1MA,SZA,RSS OR CMA,CLE,
8371 INA, RSS FAILER

0372 83134 003111 CMA,CLE,SLA,RSS E=0, 4=177777

8373 23134 1029@1 WLT 21 CHA,CLE,SLA,RSS FAILED

0374 03136 003117 CMA,CLE,SLA

E=d, A=A000AP

7375 83137 1820¢1 WL1 B4 CMA,CLE,SLp FATLED

#376 023140 023112 CMA,CLE,SLA,STA E=¢, 82177777

0377 03143 093114 CMA,CLE,3LA, INA E=u, A=rCoant

0378 93142 122001 HLT 01 FAILURE® CMA,CLE,SLA,S7A [F
2379+ A=1777773 CMa,CLE,SLa,INA IF
2380» A=2Cad0e

0381 03143 PO3113 CMA,CLE,SLA,S74A,RSS Eap, A=177774

0382 93144 1092001 HLT Py CMA,CLE,SL4,SZ4,RSS FAILED
7383 #3145 083115 CMA,CLE,SLA, INA,RSS Es=d, A=007002

PAGE 0015 #03 HP 20400AL

0384 03146 102001 RLT 01 CM4,CLE,SLA, INA,RSS FAILED

9385 93147 Q3116
n386 93130 083117

CMA,CLE,SLA,INA,SZA
CHA,CLE,SLA,INA,S7ZA,RSS E=0, A=@@R0@2

E=n, A=177776

©387 63151 1020€1 hLT 0} FAILURE CMA,CLE,SLA,INA,SZA IF
7388% A=177776 3 CHA,CLE,SI A, INA,
8389+ SZA,RSS IF A=DeU¥0A2

2394 083157 003121 CMA,CLE,3SA,RSS Fa8, 22177775

@391 ©83153 102001 HLT @y CMA,CLE,SSA,RSS FAILED

A392 23154 0I3t24 CMA,CLE,SSA Ex3, A=000002

7393 ©3155 122001 hLY e CMA,CLF,8SA FATLED

9394 93156 333122 CMA,CLE,SSA,SZA k=0, Ax177775

8395 23157 0083123 CMA,CLE,SSA,SZA,RSS F=0, A=0@@022

8396 B3150 t@2901% kLT @1 FATLURF: CMA,CLE,SSA,S74 |F
2397 A=47777%; CMA,CLE,SSA,SZA,
2398 RSS IF Amne@an2

2399 083161 993124
04020 03162 003126

GMA,CLE,35A,INA Fm@, am177776
CMA,CLE,SSA,INA,SZA

Ex@,A=d00002

2401 ©3153 192901 Ll 81 FAILURE® CMA,CLE,SSA,INA IF
nag2e dmi777763 CMA,CLE,SSA,INA,
e4p3w SZA IF A=RR@N@?

0404 03164 003125 cHl;CLE,hSApINA RSS E=d, A=177776

2405 83145 10208014 ALY CMA,CLE,SSA, INA,RSS FAILED

2406 03165 203127

2407 03167 1020401 HLY 2}
0408 03177 002040 SE2
@409 93171 182001 KLY 21
0410 03172 @9¢I00 NOF

AP@1wwews CHA,CME MODULE »wwwe

2082 03173 1925ay L1A o1
2003 93174 2020804 NS
onB4 V3175 10240¢ LS TN S
2085 93176 002004 NS
2006 233177 ¢23200 CMA ,CME

0007 93200 893201 CMA,CME, RSS

cn&,CLE,S%AyINA,SZA,wSS E=p, A=QPACA2

CHA,CLE,SSA,INA,SZA,RSS FAILED

E NOTan

LOAD Sw, REG, INTO A«@77777
A=120000

MERGE $W, REG, INTO a=177777
E=0, A=AR20A2

E=@, A=177777

E=1, A=@CO200

2088 03291 102001 kLT ¢y FAILURES CMA,CME IF A=177777;
0089 CMs,CME,RSS 1F A=niaped
7210 83202 0903293 CMAyCHE,sZA:RSS E=y, a=177777

9011 83223 142001 LT CMA,CHE,SZA,RSS FALLED

8012 23204 803202 E=], A=00dn0@

CMA, CHE.SI‘
8013 3225 102001 kLT @1

8814 33275 093204 CMA,CHE, INA
2¢15 83297 0983205
8016 B8321e 18220y
°n17+«

8018 83211 Ad3206
0019 @3212 1220801

LT o1

L% B3

CMA,CME,SZs FATLED
E=1, 4337Q070

CMA,CME, INA,RSS E=1, A=0Q99¢0

CMA,CHME, INA OR CM4&,CME, INA,kSS
FAILFD

CMA,CME, INA,SZA F={, A=00Q3apa

CMA.CHMF, INA,SZA FAILED

7220 ©3213 203207 CMA,CHE, INA,S7A,RSS E=1, 43240000

9021 93214 2232114 CM4,CME, SLA,RSS k=0, AB(77777

n@22 43215 132001 nL1 Py FATLURFt CMA,CME,INA,SZ4,RSS IF
2023+ A=0aN3A@) CMA,CMF,SLA,RSS IF
Bu24de Am177777

P025 2321¢ 803219
n026 233217 102001
Qu27 03220 203212
9028 ©0322) 003214
f029 03222 1227221
2830+

LMA,CHE,uLA
WLT @1

HLT 2%

E=1{, A=@@apec
CMA,CME,SLA FAILED

CM4,CHME,SLA,SZA E=R, A®177777
CMA,CME,3L4,TNA

k=1, A=0PAa91
FAILURES CMA,CME,SLA,S7A [F
A=177777 CMA,CMF,SLA,INA IF



PAGE 2816 #04
2031
0832 03223 803213
0033 03224 102001
0934 03225 083215
0035 093226 102081
©936 83227 883216
0037 03238 083217
0838 93231 102081
2939
8040«
2041 93232 083221
8042 83233 102001
9043 83234 003228
0844 03235 10290)
2045 03236 093222
8046 03237 283223
0047 3248 102001
8048+
0049+
8058 83241 083224
8051 03242 933226
8652 ©3243 182001
2853+
0054#
8055 33244 093225
0056 03245 102001
8057 083246 933227
8058 03247 102001
2059 93250 822941
2060 03251 192061
8061 03252 032284
P062uane,
0063 03253 102501
@064  ©3254 092804
0965 03255 19249}
8A66 03256 AU2AL4
2867 03257 983320
8068 03260 203301
0869 03261 102201
9870
0871 ©3252 9A3383
@072 83263 132001
8873 03264 Ad3302
2074 ©3265 19208
2075 ©3286 933304
8076 93267 093305
8077 03270 108208)
0078+
8879 ©3271 083306
0088 3277 13200}
0081 03273 203307
8082 03274 803311
8883 ©3275 102001
0284
2085«
0086 03276 903314
9087 03277 108200}
PAGE 0017 #94
2988 @933ap @@3312
0089 83331 03314
8098 03382 102001
2091+
2892+
2093 03303 883313
8094 83324 102801
8095 03325 003316
0096 83306 003317
2897 ©3387 19220}
8898+~
8099«
8166 83310 803321
@121 83311 803323
0102 93312 192A0)
2193«
2104
2105 93313 803325
9186 03314 383327
0167 283315 10200}
8108+
2109+
2110 83316 003320
2111 03317 102001
8112 33320 283322
0113 03321 083324
€114 93322 102001
0115
8116+
@117 83323 283315
2118 03324 182901
0119 83325 093326
0120 03326 102201
0121 ©3327 29224
9122 983339 18208
8123 ©3331 200200
9124esses CLA MODULE
0125 093332 16250
8126 93333 Yueaaa
8127 093334 083400
8128 083335 293401
0129 03336 1329@1
8138 93337 023402
8131 03340 033403
8132 03341 132001
8133 03342 003404
2134 03343 903405
8135 03344 102004
0136 03345 003406
0137 83346 10200}
8138 ©3347 093407
2139 03330 003411
0148 83351 102001
Bldte
8142«
2143 03352 Bu34tp
8144 83353 983415

CMACE

YTy
c

HP 20400AL

A=1@0044
CHA,CME,SLA,SZA,RSS E=@, A=177776
hLT Bt CMA,CME,SLA,SZA,RSS FAILED
CMA,CHE,SLA, INA,RSS E=1, A=309202
KLT 21 CHA,CME,SLA, INA,RSS FAILED
CMA,CHE,SLA,INA,SZ4 E=R, 4={77776
CMA,CHE,SLA,INA,SZA,RSS Ex1, A=PABNY2
KLY B1 FAILURES CMA,CME,SLA,INA,SZA IF
A=1777761 CHA,CHE,SLA,
INA,SZA,RSS IF A=aangaA2
CMA,CME,SSA,RSS F=e, A=177775
KLY @1 CMA,CME,SSA,RSS FAILED
CHA,CME,88A  Ewi, A=A@0001

KLY €1 CMA,CNE,SSA FATLED
CHA,CHME,8SA,SZA E=0, A=177775
CHA,CME,3SA,SZA,RSS E=1, A=geage2
KLY o1 FAILURET CMA,CME,SSA,SZA IF
A=1777755 CHA,CHME,SSA,SZ4,
RSS IF A=3@pa2
CHA,CHE, SSA, INA E=fl, 1=177776
CHA,CME,SSA, TNA,S7A Exl, A=280002
KLY @1 FAILURES CMA,CME,SSA,INA [F
A=177776) CMA,CHF,SSA, INA,
SZA IF A=0@ade2
CHA,CHE,SSA,INA,RSS €=0, A=177776
KLT @1 CMA,CHE,SSA, INA,RSS FAILED

CHMA,CHE,SSA,INA,SZA,RSS Exl, A=ntaAna2

HLY @1 CMA,CME,SSA,INA,SZA,RSS FAILED
SE2,RSS

LT 21 E NOTm¢

NOF

CHA,CCE MODULE *awss

Lia 8y LOAD Su, REG. INTU A=A?77777
NG A=10a000

K14 91 MERGE SW. REG, INTO A=177777
iNJ E=1, A=Q20pap

CHs,CCE E=1, A=177777

LMA,CCR,RSS  Ewl, A=@Ru4y?

HLT ey FAILURE: CMA,CCE IF A=@AYB00)
CMA,CCE,RSS [F 4=177777

CMA,CCE,SZA,RSS E=1, A=177777

wLT a1 CMA,CCE,SZA,RSS FAILFD

CM4,CCE,8ZA  Ew1, A=0890a300

KLY 21 CHA,GCE,S7A FAILED

CMA,CCE, INA E-1, A=2€¢3300

CHA,CCE, INA,PSS E=1, t=QRanua

KLT @1 CHA,CCE,INA OR CHMA,CCE,INA,RSS
FAILED

CMA,CCE, INA,S7A E=i, A=p08720

pLT 21 CMA,CCE,INA,SZA FAILED

CMA,CCE, INA,S74,RSS E=1, 4=RQ02909

CMA,CCE,SLA,RSS E=l, A=y{77777

nLT 01 FAILURET CMA,CCE,INA,SZA,RSS IF

A=AAQ@3@@y CMA,CCE,SLA,RSS JF
A={77777
CHA,CCE,SLA  E=1, A=€20029

KLY A1 CMA,GCE,SLA FAILED
HP 20400AL
CHA,CCE,SLA,SZA E=y, A®y77777
CM4,CCE,SLA,INA Exl, A=00AARYL
kLT 23 FAILURF: CMA,GCE,SLA,SZA IF
A=177777} CMA,CCE,SLA,INA IF
A=1G8020
CHMA,CCE,SLA,SZA,RSS F=f, A=177774
KLY 81 CMA,CCE,SLA,S24A,RSS FAILED
CMA,CCE,SLA, INA,S7A Ex1, A=3R0002
CMA,CCE,SLA, INA,S2A,RSS E=t, A={77776
WY 01 FAILURES CMA,CCE,SLA,INA,S74 IF
A=5998¢2; CMA,CCE,SLA, INA,
S7A,RSS IF & =17777¢
CM4,CCE,SSA,RSS £-1, A=gaAaQi
CMA,CCE,SSA,SZA,RSS E=1, A=177776
KLT o1 FAILURET CMA,CCE,SSA,RSS IF

A«dgan@1) CMA,CCE,SSA,S7A,RSS
IF A=177776

CHA,CCE,8SA, INA,RSS E~1, A=g200Q2

CMA,CCE,SSA,INA,S7A,RSS k=i, 4=1777706

hLT 2L FAILURE: CMA,NCE,SSA,INA,RSS IF
A=30Qg82; CmMA,CCE,SS4,INA,S7A
RSS 1F A =177776

CMA,CCE,SSA E=1, A=p@@enl

HLT @i CMA,CCE,SSA FAILED

CMA,CCE,SSA,SZA E-1, A=177776

CMA,CCE,SSA,INA E=1, A=p@ea02

KLY 2L FAILURET CMA,CCE,SS4,S7A IF
A=1777765 CMA,CCE,3SA,INA IF
A=7ag202

CMA,CCE,SLA, INA,RSS Eetl, A=177776

HLT Ot CHA,CCE,SLA,IN&,RSS FAILED

CMA,CCE,SSA,INA,S7A Exl, Ampaang2

WLT @1 CMA,CCFE,SSA,INA,S74 FAILED

SEZ,RSS

KLY @1 E NOT=@

NOF

L1a g1 LOAD Sw, REG, INTO A=477777

CLE E=d

cca A=177777

CCA,RSS

KLT 21 CCA OR CCA,RSS FAILED

CCA,S74A

CCh,SZ4,KSS

mLT € CCAMSZA OR CCA,SZA,RSS FAILED

CCApINA Exl, 4=020W0d0

CCA,INA,KSS

HLT o1 CCA,INA OR CCA,INA,RSS FAILED

CCh, INA,NZA A=g@nean

KLT @y CCA,INA,SZA FAILED

CCA, INA,SZA,RSS A-PUOI9E

CCA,SLA,RSS A=i77277

KLY 01 FAILURES CCA,INA,SZ4,RSS [F
A=naDANA; CCA,SLA,RSS, IF
A=177777

CCa,SLA A=177777

CCA,SLA, INA,RSS A=00RA66

Listing

Alter-Skip Instruction Test
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HP 20400AL

0145 03354 19200, hLT @y FAILURES CCA,SLA IF A=y477777)
8146w CC4,SLA, INA,RSS 1F AmP@Ou0@@
8147 03355 203412 CCA,SLA,SZA A=177777

8148 083356 08@3416 CCA,SLA,INA,SZA A=Rdgaea

9149 03357 192001 KLT €1 FATLURES CCA,SLA,SZ& IF

0158« Am1777773 CCA,SLA,IN2,525 IF
9151 [TUCLLEL]

8152 93360 @23414 CCA,SLAa, INA A-Ougayve

2153 03351 233413 CCA,SLA,SZA,RSS A=172777

9154 83362 19209} hLY % FAILUREs CCA,SLA,INM TF

0155+ A=*gBBC0y CCA,SLa,S572,nSS IF
2156+ A=$77777

@157 03363 803417 CCA,SLA,INA,SZA,RSS a=0¢pape

2158 23354 192001 KLY B3 CCA,SLA,INA,RSS FAILFD

2159 83365 993429 CCA,SSA A=$727777

9160 83366 803423 CCA,SS&,NSS

0161 93357 192701 kLT 0f CCA,SSA OR CCA,SSA,RSS FAILED

0162 ¥3370 B3J422 CCA,S34,874A A=177777

9163 083371 203423 CCA,SS4,574A,RSS

8164 05372 12200 LT 2 CCA,SS4,SZA OR CCA,SSA,SZA,RSS
9165+ FAILFD

0166 083373 903424 CCA,SSA,INA

2167 @3374 893425 CCA,ESA, INA,RSS

9168 083375 192004 HLT @ CCA,SSA,INA OR CCA,SSA,INA,RSS
2169+ FajLED

9170 03376 003426 CCA,SSA, INA,SZA A=@@aave

9171 93377 1920¢1 KLY et CCA,SSA,INA,S?A FallLED

@172 03400 803427 CCA,SSA,TNA,SZA,RSS

9173 ©83421 10299y HLT @1 CCA,SS4,1IMA,524,RSS FAILED
@174 J34p2 023224y SE2,RSS

9175 93493 19220} rLT o1 E NOT=y

8176 33424 0D0322 NOF

@177%#2%s CCA,SEZ MODULE wwxax

0178 8345 142301 CCAEZ L1A @) LOAD Sw, REG. INTO A=a77777
2179 ©34096 A2004p CLE E=n

0180 034047 08344y CCA,SEZ,ASS

9181 032410 8a344y CCA,SE7

2182 93411 10200y RLT 2) CCA,SEZ,RSS OR CCA,SFZ FAILED
7183 83412 203442 CCA,SEZ,SZA

8184 93413 10208y KLY 2f CCA,SEZ,SZA FAILED

2185 03414 233443 CCA,SE7,5ZA,RSS

9186 03415 10200y HLT @23 CCA,SEZ,S7A,HSS FAILED

8187 03416 233444 CC4,SEZ,INA E=1, A=ARdgQP

0188 03417 122401 KLT @) CCA,SEZ,INA FAILFD

8189 93420 2303445 CCA,SEZ,1MA,RSS

@194 03421 1826041 FLT €} CCA,SEZ,INA,RSS FLILED

0191 03422 923446 CCA,SEZ,INA,S528

8192 23423 13209t KLT €y CCA,SEZ,INA,SZs FAILFD

8193 923424 Aa3447 CCA,SEZ,1MA,SZA,RSS

@194 03425 14200} HLT @1 CCA,SF7,INA,SZA,kSS FAILED
@195 23426 2283452 CCA,SEZ,5LA

8196 33427 ¢2345) CCA,SEZ,5LA,RSS

9197 83430 122701 rLY ot fCa,SE7,SL4s OR CCA,SEZ,SLa,RSS
2198« FAILED

2199 083431 803452 CCA,SEZ,SLA,SZA

8200 83432 233453 CCA,SEZ,SLA,SZA,RSS

82p1 ©¥3433 192d0y hLY €1

PAGE 2019 #24

2202+
2203

FAILED

23434 083452 CCA,SEZ,SLA,SZ4A

LCA,SE7,SLA OR CCA,SEZ,SLA,RSS

HP 20400AL

9204 83435 803453 CCA,SEZ,5LA,SZA,RSS

9205 83436 102903 HLT 21 CCApSEZ,SLA,SZA OR CCA,SEZ,SLA,
8206+ SZ4,RSS FAILED

0207 03437 043454 CCA,SEZ,alA,INA A=0833u0

9208 ©3440Q B@3455 CCA,SEZ,5LA,INA,RSS AsdApare

9289 @3441 192381 kLT €1 €CA,SE7,SLA, INA GR GCA,SEZ,5LY,
2218+ INA,RSS FAILED

0211 23442 20345p CCA,SEZ,5LA,INA,SZA

0212 83443 122401 KLY @1 CCA,SE7,SLA, INA,SZA FAILER

#9213 03444 283457 CCE SEZ,SLA,INA,SZA,RSS

8214 23445 132001 wLT 01 CCA,SE7,SLA,INA,SZA,PSS FATLED
0215 23446 38346 CCA,SE7,554

0216 73447 003461 LCB,SH7,558,RSS

8217 03492 12200 RLT @1 CCA,SE7,SSA OK CCA,SEZ,SSA,RSS
2218 FAILED

0219 ©9345] 003462 LCA,SE7,SSA,S24

6220 03452 973463 CCA,SE7,5SA,SZA,RSS

8221 03453 19200 ALT ey CCA,SE7,SSA,SZA IR CCA,SEZ,SSA,

CCA,SEZ,SSA,INA UR Cra,SEZ,SS4,

9222+ SZ4,RS3 FAILEL

@223 23454 003464 £CA,SEZ,SSA,INA

n224 23455 023465 CCA,SE7,SSA,INA,RSS

9225 3456 1020e} hLT 81

8226+ 1A, RSS FAILEL

8227 03457 203466 CCA,SEZ,SSA,INA,S7A

9228 ©3459 102071 LY @1 CCA,SEZ,SSA,INA,S74 FAILED
8229 ©83461 203467 CCA,SE7,55A,INA,SZ4,RSS

0230 ©3462 1220@) HLT 21

8231 03453 00294y SEZ,R38
8232 23464 19204t FLT 21 £ NOT=g
0233 93465 200298p NOF

@@@lesrns CTA,CLE MODULE +ewne

CCA,SEZ,SSA, INA,S2ZA,RSS FAILED

INYO 4&=u77777

INTO 22177777

CCA,CLE,INA,SZA,RSS IF

0082 03466 192571 CCALE L[s @3 LOAD SwW, REG,

28083 03467 2923024 Tht A={2p¢an

2¢p4 03479 132401 LA G MERGE S«, REG.

8005 23471 2020¢4 ING Ex{, AzNB4AnA

20A6 23472 033509 cCa,CLE E=0, A=1/7777

RGa7 023473 02354} CCA,CLE,RSS

2098 03474 13209 nLY @1 CCA,CLF QR CCA,CLE,RSS FAILED
BuP9 ©347% @e3502 CCA,CLE,S74A

2010 83476 823503 CCA,CLE,SZA,RSS

8911 23477 192004 LT 81 CCA,CLE,S7A OR CCa,CiE,SZa,RSS
Be12« FATLED

8813 9354¢ @035¢4 CCALCLE,INA Fal

8@14 23521 PY3505 CCA,CLE, INA,RSS (23]

8015 83522 122001 WLT Ay CCA,CLE,INA OR CCA,CLE,INA,RSS
8016 FAILED

8017 33523 823506 CCA,CLE,INA,S7A Fay

8218 23574 192001 kLT 21 CCA,GLE,IKA,S7. FAILED

8219 93325 893527 CCA,CLE,INA,S74,RSS E=t

Py2e 23506 0351y CCA,CLE,3LA,RSS E=d

Pu21 23507 122201 kLT 2y FATLUKRFS

222 F=i) CCa,CLF,SLA.RSS IF E=t
2023 0835108 863519 CCs,CLE,SL»

@024 93511 383513 CCA,CLE,SLA,SZA,RSS

9025 B83%512 13209) KLT 2}

CCA,CLE,SLA,S2A,RSS QP CCA,CLE,

5«35
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CCAME LIA @y

CCAE Lia @)

HP 20400AL
SLA FAILED
CCA,CLE,SLA,SZA E=p
CCA,CLE,SLA,INA,RSS E=1
KLY o1 FAILURES CCA,CLE,SLA,S7A IF
E=#j OR CCA,CLE,SL4,IN4,RSS
IF £=1
CCA,CLE,SLA,INA Eat
CCAyCLE,SLA, INA,SZA E~1
mLT @1 CCA,CLE,SLA, INA OR CCA,CLE,SLA,

INA,SZA FAILED
CCA,CLE,SLA,INA,SZA,RSS E=i

ALT et CCA,CLE,SLA, INA,SZA,RSS FAILED
CCs,CLE,NSH,RSS
LT 21 CCA,CLF,3SA,KRSS FAILED

CCA,CLE,33A
CCA,CLE,SSA,SZA,RSS

LIS B3 CCA,CLF,SSA OR CCA,CLE,SSA,SZ4,
RSS FAILED

CC#,CLE,SSA,SZA E=1

CCA,CLE,SSA,1NA,RSS E=1

HLT 21 FAILURES CCA,CLF,5S4,SZA IF
E=93 CCa,CLE,SS4,MNA,RSS IF
b=l

CChyCLE oL b, INA E=1

CCA,CLE,SLA,1MA, 524 E=1

HLT 61 CCApCLF,SLA,INA OR CCA,CLE,SLA,

INb,SZA FAILED
LCA,CLE,SLA,INA,SZA,RSS Eay

MLy et CCA,CLE,SLA,INA,SZ8,KSS FAILED
CCs,CLF, 234,138
hLT 21 CCA,CLF,SSA,R3S FAILFD

CCh,CLE,nSA
CCA,CLF,SSA,SZA,RSY

FLT et CCA,CLE,SSA OR CCA,CLE,SSA,SZa,
w¥3S FATLED

LCA,LLE,558,8ZA E=0

LCA,CLE,>Sb,INA,RSS Emy

HLT et FAILURES CCA,CLE,S54,S5ZA IF
E=d, CCA,CLF,S3A,1NH,RSS IF
k=]

LCA,LLE,3S8,0NA E=q

CCAyCLE, 28, INA,SZA E=}

HLT ¢ CCA,CLF,SSA,INA OR CCA,CLE,SSA,

INA,SZA FAILED
CCA,CLE.SSA,INA,SZA,RSS E=}
LT et

L LCA,CLE,SSA,INA,SZA,RSS FAILED
SEZ,kSS

FLT €1 E NOT®y

~NOF

LOAD Sw, REG, INTO A=077777

NG A=19uv a0

[T MEKGE SW, REG, INTO A=180000
INs t=1, A=000000Q

CCh,ChE £=Q, A=177777

CCh,CHME,nSS  Eay, Axi77777

LT 2L FAILURFt CCA,CME IF E=@8) CCA,

HP 20400AL

CME,RSS IF E=
CCA,CME,SZA Es=
€CA,CME,SZA,RSS E=t
nLY el FAILURES CCA,CME,SZA IF Exd

CCA,CME,S24,RSS IF Emi
CCA,CME,INA  E=y, a=p@EOY
€CA,CHE, INA,RSS E=y
CCA,CME,I%A OR CCA,CME, INA,RSS

KLT 61
FATLED

CCA,CME, INA,SZA,RSS E=1, A=c0@PE0

CCApLME, TNA,SZA £=1

WLT 81 LCA,CHE,INA,SZA,RSS OR CCA,CME,
IND,SEA FAILED

CCA,CME,SLA Feo

CC#,CHE,SLA,RSS -1

FLT @1 FAILURES CCA,CME,SLa, IF E=@)
CCA,CHE, SLA,RSS IF E=i

CCA,CME,SLE,SZA E=0

CCA,CHE,SLA,SZ8,RSS Emt

WLl 21 FATLURES CCA,CME,SLA,SZA IF
E=, CCA,CME,SLA,SZA,RSS IF
€=t

CCA,CME,SLA, INA Eay

LCA,CME,SLA, [¥4,RSS Est

nLT el CCA,CME,ScA, INA OR CCA,CME,SLA,

INA,RSS FAILED
CCA,CME,SLA,INA,SZA E=1
WLT et CCA,CHE,SLA,INA,SZA FAILED
LCA,CME,SLA,INA,SZL,RSS E=}

WLT 21 CCA,CME,SLA, INA,SZA,RSS FAILED

CCh,CLME,aSA E=D

LLA,CAE, 558 ,RSS Eul

KLY @1 FAILURES CCA/,CME,SSA IF E=d)
CCA,CME,SSA,RSS IF E=1

CCA,CME,5SA,SZA E=p

CCA,CME,SSA,SZA,RSS E=t

WL @1 FAILURES CCA,CME,SSA,SZA IF
ExY, CCA,CME,SSA,3ZA,RSS IF
E=t

CCApCHE,SSA,INA . Emt

CCA,CHF ,3SA, INA,RSS Exy

RLT o1 CCA,CME,SSA, INA OR CCA,CNE,SSA,
INA,RSS FAILED

CCA,CME,8SA/INA,SZA E=t

wLT 21 CCA/CME,SSA, INA,SZA FATLED

CC4,CME,SSA)INA,SZL,RSS Em1

MWLl @1 CCA,CHE,S5SA, INA,SZA,RSOFAILED
SEZ4,R3S

*LT €1 E NOTag

NOF

LOAD SW, REG, INTO A=@77777
INS A=100200
®ia 24 MERGE SW, REG. INTO A=177777
INA E=1, A=dgo0@Q
£C4,CCE E=1, A=177777

2026«

8827 ©3513 003512
0028 03%14 203515
9029 093515 10200y
LA

2031

@032 23516 003514
2033 03517 203516
2034 023520 132001
0035

8036 23321 203517
8037 03522 192001
8438 ©¥3523 093521
6039 23524 127001
8vd4y 083525 003520
Bpay  03%26 ¥03523
fed2 03527 1ez2001
0943«

0044 938530 803522
6e45 03531 vR3525
Budb  V3%32 102081
o4z

bgagn

¥pd9 983533 003514
V050 ©¥3534 ¥R3516
6¥51 03535 10200}
BR52*

8053 @3536 003517
2054 283537 14200
2u55 ¥3540 V03521
8256 03541 192001
0¥57 93542 003529
PUB6 03I343 Vu3523
VK59 03544 102vd}
T7.T 1]

BU61 B3545 803522
8062 03546 023525
2263 83547 102003
vo64w

2065

2266 03558 @83b24
8267 ©3551 003b26
8968 03552 102004
9Y69*

2@79 ©3553 003527
0471 03554 102001
@B72 03555 09204y
0073 ©3556 10290y
Q874 ©3557 voaenag
BO75%#w»w CCA,CME MUDULL wwwsw
0a76 03260 1025w
Yo77 103561 00U202v4
Bu786 Y3562 102421
0679 V3563 Y2204
98¢ V3564 V03600
8981 W3b6b VV3IGYL
6082 ©J3566 102261
PAGE 4821 #2%
REB3*

2884 ©3567 003682
@v85 03570 0036083
@086 93571 1e2de1
Bu87»

2088 03572 003604
Bu89 03573 043685
0092 93374 10200}
Qu9in

9892 93575 Q03607
8093 93576 823bE6
0o94 03577 tv2ve)
2095«

€096 3600 083619
8097 03601 VB3I6LY
PY9s 23602 182401
€99

Z160 03603 003612
@101 93644 023613
8182 43605 122001
8103+

0104w

2185 03606 003614
0106 03607 V03615
9187 ©¥3610 1924@y
@108«

@189 03611 203616
8118 03612 lv209y
2111 23613 BV3617
0112 03614 102001
9113 03615 903620
9114 ©3616 003621
8115 03617 102001
0116+

8117 03620 093622
@118 03521 003623
8119 93622 102001
0120«

[2¢38)

9122 93623 803624
0123 ©3624 003625
9124 983625 1020924
8125w

8126 ©3626 V03626
8127 03827 1020041
2128 1©3630 203627
8129 83831 132001
0130 03632 PV204)
8131 83633 1v2vey
0132 23534 200000
B133wawne CCA,CCE MODULE #ownw
©134 03635 102501
0135 03536 802004
vi36 03637 102491
0137 63642 BU2024
U136 v3641 V03780
0139 023642 VYI70Y

5=36

CCA,CCE,RSS

FAGE v9¥22 #@5

014€ 03043 fu2lby ALl €y CCA,CCF
0141 03s4d 223702 CCr,LCE,SZA k=g
9142 03645 093703 CCA,CCE,SZ4,RSS

¥id43 v364¢ 192001 mLT 21 LCA,CCF
0144n FAlL
89145 v3ka7 8037¢a LCA,LCE,INA  Es=f, A=
V146 0InSy VO370% LCA,CCE, 1NA,RSS

0147 ©€3R51 142001 RLE et CCA,CCE
b4 rAJLED
¥149 v3nd2 URS7¢6 LCA,CCE,INE,SZA

0150 ©JI653 lozeey hLT €t
V151 v3ava 823707
0152 w35 dns71)

CCA,CCE
LLa,CLF, INA,S7A,RSS
LCA,CCF,SLA,RSS

8153 v3s5E 1dzveq aLl ey Fall.urRg
8154 A=90)
¥i55« Am17

B1b6  V3A37 ¥e371a LLA,CLE,SLA £=1, 2=
0157 w3060 AW3/13 CCH,CCF,5LA,32A,kSS
¥ibbt 23661 1820061 hLT et wCh,CLF
V159« KSS
2167 36062 BO3I712 CCA,CCE,SLA,SZA

0161 Y3663 003715 LCB,CCE,aLA, 1N,RSS

0162 23664 122v0} nLl ey FAILU~F
9163+ A=17
2io64e ®33

0165 03665 823714
v166 V3666 V37106

LCh,CCEpSLE, 1A
LLB,CCE,8La,1Np,574

V167 23667 122a¢1 kLT 21 LCA,CLF
2168+ Ing,
0169 ©3678 03717 CCA,LLE,nLA, 1A, 38,0
6178 93871 1824b1 wL1 61 LCa,LCF

@171 @3672 ¥93720 LCA,CCE,a54
w172 ©3673 ¥33724 LC»,CCE, 052 ,RSS
V173 ©3%74 lezeey mLT ¢ LCA,CCF

HP 20400AL

OR CCA,CCE,RSS FAILED

»SZA UR CCA,CCE,SZ4,RSS
ED
pedAvn

,INA OR CCA,CCE,INA,RSS

A=Vepane
s INA,SZA FAILED

k=1, A=3v0up0

E=iy, A=177777
t [CAyCCF,INA,SZA,RSS [F
dyvay CCA,CCE,SLA,RSS IF
1777
177777

»5LA CK CC#,CCt,SLA,SZs,
FAILED

L=177777

£29UQIV A
t oCh,cCt,SL2,SZA IF
772774 CCa,CCE, LA, INS,
1F Ravvpato

»3Ls, INA Cr CC4,CCE,SLA,
SZA FAILED

aS

»SLA,IN2,S2F,5SS FAILED

»SS4 UR CC:,CCE,SSA,RSS

V174~ FAILED

@1/5 w375 VO3I722 CCs,CC5,580,52A
6176 YS»7€ VB3723 LA CLE,>SA,324,R55
@177 23677 1dzuvy mLI G LCa,CCF

r55a,SZA 0% CCA,CCE,S$55,

9178+ $2:,RSS FAILED

9179 v870€ ve3724 LLA,CCE,>SA,INA
9180 Q37901 ©93725 CApLLE,SSP,INA,RSS
v181 ©3702 1942001 WL @1 LCA,LCE

#S5A, INA OR CrA,CCE,SSA,

vle2w INA,RSS FALLLTD

V183 V3733 0803726 LCA LCE,>5h,1INA,3ZA
0184 v37e4 102001 HLT et CCA,LTF
€185 93795 893727

v186 23706 102861 kLI g1 LCa, 00
6187 ¥3707 B02244 SE4,RSS
0188 83710 1020¢1 KLT o1 £ NOT=]

n189 3711 eBvane NOF
9190enrwe SSA,SLA MODULE *4ene
9191 03712 192501 SSALE LI ey
2192 ©€3713 @donr4 INS

LOAD Sw

SoA, INA,SZA FAILED

CCA CCE,D3ApiMA,573,KSS

+SSA, INA,574,P8S FAILED

JKEG, INTO RA=@77777

A=1090206

2193 ©3714 1@24e1 LRI MERGE SW, KEG, INTU 4=177777
P1ys 23715 0v2Ev4 NS E=1, A=0CUPDV

0195 33716 22039 554,S5L4

vigo 23717 102431 ALY 71 LSA,SLA FAILED

PAGE w23 #05 HP 20400AL

2197 ©3720 9v2233) 5S4 ,SLA,RSS

0198 ©J3721 V02832 SSA,SLA,nZA

€199 ©3722 102301 =L oet S$54,SLA,RSS OR SS4,S1 4,524
€209~ FAILEL

0281 43723 002033
M202 03724 9v2v3a

584 ,S5LA,5ZA,RSS
584,S5LA,1NA

k=1, A=padn01

¥2R3 83725 142det rLT 61 FAILUKE: SSL,SLA,SZ4,RSS IF
0204 A=320380; SS54,SLA,INA IF
0285 03726 V0B35S 556 ,5L8, TNA,RSS A=00362
3200 83727 ©@2436 534,5LA,INs,SZA A=1024¢3

0207 ©3730 192vel FLT €% FAILURE® SSA,SLA,IN2,KSS IF
v2es A=UGB0I23 SSA,SLA, INS,SZA
0209+« 1F a=ynavel

2210 83731 Buv2e3/ SS8,5LA, INA,SZA,RSS A=p@aZH4

8211  ©3752 1v2v¢1 w21
0212 u3734 002470
8213 23734 102001 nLT @1 se2,552
9214 U3735 642271 SE4,558,9L6 /0S5

V215 Y3736 1u2401 FLT €1 SEZ,S5»
0216 3737 ev2a72 SEZ,5SA,5LA, 524

0217 V3743 lezoey KLT 21 SEZ,S5A
0218 ©3741 002373 SE£,558,5L4,528,RSS
2219 03742 lo2vey L1 v SEZ,5%A
02240 €3743 062074 SEZ,S55A,5LA, INA

2221 ©3744 102001 RLY g1 SEZ,534
¥222 03745 692075 SE£,SSh,oLA, INA,RSS

S3a,50LA

¥z23 ¥3746 102061 nLl 21 StZ,55»
w224 ©83747 ¥022/6 SEZ,S58,508, 148,544

#4225 V3750 192401 Ll 0t SEL,N5A
0226 ©3751 892277 Sl s33A,0LA, iNA,S28,k

$227 D3S752 162061 kLT 81
8228 Y3753 29213¢ CLe,5S8,aL4
9229 wv375¢ 142061 nLT 21
0238 03755 0v213) CLE»S3A,5LA,RSS
V231 V3756 202152 LLE,SSA,SLA,SZA
9232 03757 102081 nll 21 CLE,SSA

SEZ,S53A

CLE,S34

»INA,SZA,RSS FAILED

3t2,558,3L4A tmsj, A=0004p4

»SLA FAILED
,SL4,RSS FAILED
»SLA,SZA FAILED

+SLA,SZA,RSS FAILED
Ex1, A=00AQ05
+SLA,INA FBILED
Fx1, A=P?QA06
,SLA, [N, RSS
t=1, A=gueaq7
,5LA, INA,SZA FAILED
SS =i, A=guanie
s5LA,INA,S2E,RSS FAILED
EaG, A=02a¢1@
,SLa FAILED

+»SLA,RSS OR CLE,SSA,SLA,

0233w S{A FAILED

¥z34 03760 202133 CLE,SSA,>LA,57A,RSS
v235 wvi761 132001 LT #1 LLE,SSA
0236 03762 222104 CLE,SSB,SLA,INA

8237 03763 132001 WKLY 21 CLE,SS2
0238 UvJ376s 090213b GLE,S3A,5LA,INA,RSS
8239 ©83765 dv2136 CLE,SS8,5LA,INA,SZ4

0240 ©¥3766 122001 ML £ FA[LURE
Gzain A=dp
0242+ SZA

0243 03767 082137
9244 083770 122081

CLE,SSA,oLA,INA,SZA,R
ALY 1 CLE,SS54

»SLA,SZA,RSS FAILED
E=0, A=40BA1L
»Sta,INA FAILED
E=p, A=208012
Ex0, A=P8AA13
t CLE,SS#,SLA,INA,RSS |F
€123 CLF,SSA,SLLA,INA,
IF A=¢02013
SS E=6, A=p0QQ14
»SLa, INA,SZA,RSS FAILED
. REG, 170 A=277777

+RSS FAILED

0245 63771 102581 [ TN LOAD S
9246 ©37/2 ov22e4 INA A=100'20
8247 03773 002204 INA A=y12aupy
8248 93774 2a243j S$SA,SLA,nSS

9249 03775 10209} sl 21 55a,SLs
¥2528 83776 802449 tEZ

0251 23777 19290} rLi el t NOT=@
0252 ©4320 @vuvaee NUF

D253wawan CME,SSA,SLA FULULE =maws



PAGE

0254
6255
2256
9257
ves58
Led9
v26¢
6261«
v262
0263
2264
V265«
0266
8267
8268
Ceo9e
ve7e
v2’1
B27e
82738
0274
0275
9276
8277+
©vez76
ve79
“ze0
vasl
ved2
¥ib3d
2264
2285
9280
ve87
4288«
vc89
9290
2291
0292
(73]
0294
©295
v2d9o
0297
6298
v299
v300
¢3v1
a3v2
8303
0304
2305+«
2366
LRy
vs0d
0309+
CEIUA

PAGE

¥3i1
v312
0313
2314+
6315
vi1e
e317
a31e
2419
vs2¢
e3el
8322
8323
4324
w325
0320
327
¥3cg
¥329
9339
@331
8332
0333+
9334
PREE)
8356
0337
v338
0339+
9249
0341
@342
8343«
4344
8345
8346
0347«
8348
6349
035ee
8351
v352
0353
¥3b4
@355
v3s50
0357
0358
0359
8360
9361
v3b62
2363
0364n
0365+
BI606
0367

0024 #05

24021
nana2
vaue3
d4nd
[Z1972)
cdvue
24047

o410
d4ulg
CLERYS

04213
vdul4
24915

CEDRY)
04317
34123
van2y
da02z
vaan
d4v24

vdu2s
ddy2e
¥du27
"ErRI2
24331
¥4432
04a38
vausae
04945

24236
v4037
vaade
vdoat
V4342

102501
002004
14210
Q02304
©u223y
0922309
192061

804233
vR2232
102004

202235
902234
192001

02256
102401
002237
1229¢y
vwa33y
002530
19240y

evessz
102vey
292553
12cv01
802334
1420u}
00233
¥082336
142901

982337
192401
082041
182001
280200

MESSL L1 et

HP 20400AL
LOAD SW, REG. [NTO A=d77777

INA AslOW2GE
LTINS MERRE SW, REG, INTO a=177777
INa E=l, Axo0iunou
CME,SSA,aLAs"\SS b=
CME,SSs, 5L E=1
kLT €1 FAILUKES CME,556,5L4,RSS |F

Ea0y CMNE,SS4,5LA [F E=}
LME,S38,5LL,574,RS5S E=p
LME,SSA,nLA,52A E=1
LT oL FAILUKES CME,SSA,SLA,SZA,RSS IF

End; CME,SSA,S5LA,S/A IF E=f
CAE,SSh,5LA, INS,RSS E=@, A=adacay
CME,SSApaLA, [NA Lat, 1=ailade

rLL ¢} FAILUKES CHF,558,5L8,INM,RSS IF
E=ti, CH ,354,5L4,INA IF E=t

CME, S50, 3Lb, 1A, 024 1=2, 4=000003

FLT b2 CME,5%A,5La,14a,52A FAILED

L™b,SSA,50LA, 18,528,088 Fal, Aaplaged

L1 21 LME, SSA, 0L A, INA,S2A,PSS FAILED

LCE,S5A,50L4,45) e=1

CCL,SSé, LA Eal, A=0020¢4

LIS} Cle,S54,SLA,R5S OR CCE,SSA,S5LA
rAILFD

Lie,5Shpalh,S2A

wLT 2l CCE,SSA,SLA,SZA FAILED
CCE,S3A,alA,3T4,RSS

rLl 01 CCE,SSA,SLA,SZA,RSS FAILED
LCE 5S4, 5LA, INA E=1, A=Q¢duns
LI} CCE,S34,5LA, INA FAILED
CCt, 558,008, IN8,RSS A=UPRUYE
CCE,588,3LA,INA,BZA A=030u007

rLT 01 rAILURE: CCE,SSA,SLA,INA,RSS IF
A=i9B6Ubs CCE,SSA,SLA,INA,
524 IF A=90QU07

CCE,55A,aLA)INA,SZA,RSS A=2QU10, E=xl

rLl e} CCE,SSA,SLA,INA,S2A,RSS FAJLED
SEZ,RSS

hLT 21 E NUT=y

NOF

me» CLA,SS5A,SLA FOUULE #ewen

04243
vdndd
34045
v43d46
v4nd7
849258
04651
vaes2
04253
24054

24955
V4956
844957

182501
wo2294
16240y
Bv2vba
1023501
002439
182001
00243
Quvza32
142uu0y

¥02433
092434
10290}

Yi25 485

2460
danenl
04062

“av63
24364
Va6t
[LEL1S
¥4967
04970
CERYAY
04072
24n73
474
04375
24176
v4377
24190
24101
04142
©v4123
vaivd

va1es
24196
Ba1e7
04110
8411

ea112
24113
CLESY]

04115
24116
B4117

04120
e4121

04122
04123
94124
©v4125
va126
04127
4130
04131
04132

¥d133
04134
24138

04136
24137

002455
002436
102004

202437
162901
we24’e
1029081
vv2471
10200
0v2472
10209y
woz4az73
1323901
U22474
102001
©veza7s
192001
22476
1020081
ve2477
19ced|

282539
1020014
202531
802532
102401

202533
0023534
102¢e1

BU2535
8v2536
102401

002537
102081

@v2¢an
192091
192521
gezoe4
1¥24ey
0¥2404
¥a263y
Qu2630
102901

eu2833
002632
1296

202035
882634

CLSSL LIs et

LOAD Sw, KEG., INTO A=077777

INa A=100009

nis el MERGE SW, REG. INTO A=1777777
ENA €=y, A=8000Q20

LIs et A=277777

CLA,SSA,bLA =1, A=@0CARQ

RLE 2t CLA,SSA,SLA FAILED

LLA,S3A,SLA,RSS

CLA,SSA,SLA,SZA

KLY @1 CLA,SSA,SLA,RSS OR CLA,SSA,SLA,
$ZA FAILED

CLA,558,8LA,SZA,RSS A=R20BGE

CLA,SSA,SLA, INA A=0VQduL

WL g1 FAILURET CLJ,SSA,SLA,SZA,RSS IF
A=9200007 CLA,SSA,SLA,INA IF
Amnagony
HP 20400AL

CLB,SSA,5LA, INA,RSS

CLB,SSA,SLA, INA,SZa

wLT @1 CLA,5S2,5LA, INA,RSS OR CLA,SSA,
SLs,INS,SZA FAILED

LLA,SSA,SLA, ItA,S24,RSS

KLY @} CLA,55A,SLA,INA,SZA,RSS FAILED
CLA,SEZ,558,SLA

hLl 31 CLA/SF7,55A,SLA FAILED
CLA,ScZ,aSAr5LA,RES

riLl o2y CLA,SEZ,5SA,SLA,RSS FRILED
CLs,SEZ,55A,SLA,S2

rLi €1 CLA,SEZ,SSA,SLA,SZA FAILED

LLA,SEZ,55A,SLA,SZA,RSS

KLt @1 CLa,SEZ,55A,5LA,524,RSS FAILED
CLA,SEZ,SSA,SLA, INA
rLl 21 CLA,SEZ,SSA,SLA,INA

CL’,SE2,35A,SLA,INA,RSS

LIS AT CLA,SFZ,5Sa,SLA,IN),RSS FAILED
CLA,SEZy2SArSLA,LHA,SZA

LI% AN CLA,SEZ,SSA,SLA,INA,SZA FAILED
CLA,SEZ,uS)sSLA,INA,SZA,RSS

ALl 21 CLA,SEZ,SSA,SLA,INJ,SZA,RSS
FAILED
CLA,CLE,a54,8LA k=3, A20P0¢080

nLT @1 CLA,CLE,SSA,SLA

CLA,CLE,SSA,SLA,RS3

LLA,CLE,oSArOLA,bZA

HLY el CLA,CLE,SSA,5LA,RSS NR CLA,CLE,
$54,5LA,SZA FAILED

CLA,CLE,>SA,SLA,SZ4,RSS A=02R000

CLJ,CLE,5SA,SLA, INA A=p2aun1

nLl 8y CLA,CLF,558,5LA,524,RSS IF A=g

CLA,CLE,SSA,SLA, INA IF A=020001

CLA,CLE,35A,SLA, IN3,RSS

CLA,CLEySSA,SLA,INS,SZA

nL) b1 CLA,CLE,SSA,SLA, INA,RSS OR CLA,
CLE,SSA,SLA,INA,SZA FAILED

LLA,CLE,>SA,SLA,INA,S2A,RSS

nLl 21 CLA,CLF,SSkySLA,INb,SZA,RSS
FAILED

SE2

kLT O1 E NOT=a
L1A 21 LUAD 3W, REG, INTO A=@77777
INA Am=jagane

Alh @} MERGE SW, REG, INTO A={77777
INa E=}, A=00G000

LLA,CHE, 5SA,SLA,RSS E=f

CLB,LME, 5S4 ,SLA E={

nLl €t FAILUKES CLA,CME,SSA,SLA,RSS IF

E=py CLA,CHE,SSA,SLA IF Ex}
CLA,CME,2SA,SLA,524,RSS Eun
CLA,CHF,58A,SLA,S7A Em]
rLl 21 FAILURFt CLA,CME,SSA,SLA,SZA,RS

IF €a@) CLA,ChE,SSA,SLA,SZA

IF €=l
CLA,CHME,SSA,5LA,INA,RSS E=D
CLA,CHE,oSA,tLA,INA Emt

PAGE

0368
LRI
8379+
6371
0372
2373
6374
0375+
83706
©377
8378
8379
v3ae
CREDY
€382
a38or
v384
2385
0386
0387
CALT
w389
as9¢
€391
f392¢
0395
8394
0395+
egol
wpe2
ovel
Goed
8465
eueh
80u7
0308
0do9
oul0
vl
Bvi2
onl1s
vu14
P01L5
BUL6
LERVA)
018
0219
on20
ep21
ve22
va23
2024
Q25
@e206
w27
8928
029

PAGE

2u30
Va3t
2132
bu33
CERE S
BU35e
oL36
w37
@238«
we39
Jude
Aual
Qua2
LR
vndd
bdas
egde
8047
8248
Bud9
@voe
Qubl
geb2«
Ynbiw
wus4
'T’}1-]
2e56+
Qus7
Pa58
'L
buby
L3
vo6e
L]
yood
9065
066
02367
0868
€69
©va79
71
0a72
vo73
ev74
ou75
Bu76e
@n77
0678
Yu79+
po8e
@vst
98z
@ed3
Yiod
085
vubd

vd2o0 #Bd

0414y

eay4y
04142
04143
vayaa

04145
24146
04147
04150
[ZFL3]
w4152
04153

04154
¥4155
04156

04157
@4160
vd161

94162
V4163

04164
va165
84166
Qd1o07
vay)e
04171
04172
04173
0dy/4
vay17%5
vai7e
vaL77
V4260
64201
w4202
94203

04204
v42a5
84296
w4207
vd219
04211
04212
04213
84214
94215
04216

1¥2v4)

982636
102001
242637
102001

0e2n4)
102001
ve273a
102001
©02731
©02732
102001

@ue733
¥92734
in2eey

002735
822736
192001

8232737
192001

00204y
192001
003500
Y3332
192001
¥o30e3y
10290ey
voddiz
10200}
003233
1v2001
843034
1920061
8v3u3s
003236
102901

003037
182401
083070
102991
003071
192001
Vw3072
102021
083973
10200}
¥n3a74

0027 Ho6

04217
v4220
04221
04222

v¥4223
84224

94225
04226
va227
24230
04231
84232
04283
04234
04235
04236
V4237
04240
84241

w4242
84243

V4244
¥4245
04246
©v4247
04250
047351
04252
842563
04254
04258
24256
04257
w4260
vd2ot
V4262
04263
0424
04265
¥4266

84267
04270

04271
Vw4272
04273
04274
va27a
¥4276
81277

122061
@034/5
0u3n76
102401

vpse77
102904

003130
102001
903131
le2001
€e3132
102401
093133
102001
283134
102021
203135
983136
102001

8035137
122401

902040
132901
182501
002244
192401
002004
03231
122001
20323@
1e2eny
093233
102601
493232
102001
0¢3235
10206
23234
003236
1d¢vey

003237
102001

0020414
102081
203331
192001
©¥3330
192221
203358

Listing
Alter-Skip Instruction Test

HP 20400AL

RLT ¥y FATLUKES CLA,CME,SSA,SLA,INA,
RSS IF E=P; CLA,CNE,SSA,SLAs
(NA IF Emi

CLA,CHF,5SA,5LE,INS,SZh E=D

KLY gl CLA,CME, 85, SUA, INA, SZA, FAILED

CLA,CME,SSA,S5LA,114,52A,KRES

nLT ¢ CLA.C4E,SSA,SLA'IVA,SZA,RSS
FAILED

SEZpkSS

LT 61 E NuT=g

CLA,CCE,5SA,SLA

nLl 21 CLA,CCE,BSA,SLA FAILED

CLA,CCE,)5SA,SLA,RSS

LLA,CCE,SSA,SLA,SZA

nLl @1 CLA,CCF,58A,SLA,RSS OR CLA,CCE,
SS4,SLA,SZA FAILED

CLA,CCE,55A,5LA,S24,RSS A=B0Q000

CLa,CCE,25A,SLA, INA A=Q0Q801

aLl 21 FAILURES CLA,CCE,SSA,SLA,SZA
RSS IF A=200@208) CL4,CCE.
8S4,5LA, INA IF A=QGGEDY

LLA,CTE,55A,SLA, INA,RSS

CLA,CCE,SSA,SLA, INA,SZA

Ll 21 CLA,CCE,SSA,SLA,INA,RSS OR CLA,
CCF,SSA,SLA,INA,SZA FAILED

CLA,CCE,»SA»SLA,INA,SZA,RSS

R 21 CLA,CCE,SSA,SLA,INA,SZA,RSS
FAILED

SEZ,kSS

ALl et E NOTw=g

€Ch,CLE E=0, A=177777

CMA,SSA,aLA A=2E3000

nLT @1 CMA,SSA,SLA FAILED

CMA,SSA,S5LA,KSS Ant77777

nLl 21 CMA,SSA,SLA,RSS FAILED

CMA 558, LA,STA A=Gduvaoa

ALl 71 CMA,SSA,SLA,SZA FAILED

CMA,SSA,SLA,S28,RSS A=177777

HLE @1 CMA,S3A,SLA,SZA,RSS FAILED

LMA,SSA,SLA,TNA saranuet

ALT €1 CMA,5SA,SLA, INA FAILED

ClA,5SA,3LA,INA,RSS A3177777

CMA,SSA,SLAFINA,SZA A=0W00D1

KLl 21 FAILURES CMA,SS4,SLA,INA,RSS IF
A={77777; CMa,SS8,S5LA, INA,SZA
IF A=2U0d001

CME,SSh,oLAPINA,SZ8,RSS AR177777

hLT @} CMA,SSA,SLA,INA,SZA,RSS FAILED
LMB,SEZ,55A,5LA A=ABQare

hLT 01 CHMA,SEZ,55A,SLA FAILED
CMA,SE2,554,5L8,R5S A=177777

RLT B} CMA,SEZ,55A,SLA,KSS
LMA,SEZ,55A,S5LA,SZA A=08p2080

LT €l CMA,SF2,55A,SLA,SZA FAILED

CMEpSEZ,55h,SLA,S28,RSS A=177777

AL et CMA,SEZ,55A,SLA,SZA,RSS FAILED
Lia,SEZ,SSA,5L8, INA ASR084G1
HP 20400AL

WL €1 CHA,SEZ,SSA,SLA, INA FAILED

CMs pSEZ,5SA,SLA,INS,RSS A=177777

CHME,SEZ,554,SLA,INS,SZA A=02QU01

hLT @1 FAILURE® CMA,SEZ,SSA,SLA,INA,
SZA IF A=BU@UAtr CML,SEZ,
$S4,SLA, INA,RSS IF A=177777

LMA,SEZ, 550 ,SLA, INS, 828 ,RSS A=177777

KLT €1 CMA,3EZ,5SA,SLA, INA,SZA,RSS
FAILED

CMA,CLE,S3A,SLA i=6, A=00APOQ

KLT 01 CMA,CLF,SSA,SLA FAILED

CMB,CLE,554,5L8,RSS Am177777

nLT g1 CMA,CLF,S54,5LA,RSS FAILED

CMACLE,5SA,4LA, 544 A=PREAGD

FLT 21 CMA,CLE, 354, 5L 4, SZA

LMB,LLE,5SAsSLE, 543 ,RSS A=177777

rLroet CMA,CLE,SSA,5LA,S24,RSS FAILED

ChppCLE, >S4, 5LA, INA A=08p001

RLT k1 CMA,CLE,554,5La, INA FAILED

LM8,CLE,=5A,5La, INA,RSS A=177777

€A pCLE,SSAPSLA,INA,SEA A=8B0001

FLY el FAILUSES CHA,CLE,SSA,SLA,INA,
SZa IF A=p22¢015 CMA,CLE,
SS8,50L8,INA,RSS (F A=177777

CM‘;CLt:aSl.SL!rlHl;sZ‘ RSS A=177777
RLT CHMA,CLE,3Sk,SLA, INS,SZ8,RSS
FAILED

SEe

ALY €1 £ NOT=@

LIs w1 LOAD Sw, KEG, INTO A=@77777
NG A=gpavee

Mis 21 MERGE SW, REG. INTG A=177777
INg E=l, A=z00¢pv0

LM3,CHE, 554 ,5L8,KSS E=0, A=177777

MLE 6L GMA,CME,SSA,3L4,RSS FAILEL
CMA,CHE,SSA,SLA E=1, A=PQRAUQ7
RLT 21 UMA,CHF,SSA,SLa, FAILED

CMa,CME,5SA,SLA,>ZA,PSS E=i, A=177777

kLT 21 CMs,CHE,SSH,5LA,348,RSS FAILED
Ché,CME, 5SA,SLA,S2A F=1, A=HVW2200

RrLT 21 CMA,CME,S5A,5LA,57A, FAILED
CM#,LNF,5SA,5LA, INA,RSS E=], A=Q@2009

LT 21 C¥a, ¢ *E,SSa,8LA,INs,RSS FAILED
Crna,CrE,0SApbLA, TNA E=l, a=zavinde
CHa,CMF,5508,5L3,11 1,544 F=1, A=QR0QG0Q

rtl €1 CHA,CHE,SSA,SLA, INA OR CMA,CHE,

SSA,SLA,INA,SZA FAILED

CMA,CME,SS5A,SLA, INA,5ZA,RSS E={, Ax0LACAR

nl ey CMA,CME,SSA,SLA, INA,SZA,RSS
FAILED

SEZ,RSS

rLE €1 E NGT=q

LMp,CCE,S5SA,SLA,nSy t=1, A=177777

ALY €1 CHMA,CCE,SSA,SLA,RSS FAILED

LKe,CCE,854,S5LA A=p@rene

L€ CMA,CCE,SSA,SLA, FAILED

CMa,FCE,“SA,SLA,SZA,PSS A=177777

5=37



Listing
Alter-Skip Instruction Test

FAGE

vey7
¢a88
Ausy
6u9e
2u9l
veyz
Yuyd
auya
BU95e
Pu9b
weg7
20858
buyy
¢lea
w1091
(YT
¥i03
@1vd
wied
2471
vie?
21w
vloy
1ty
it
w112
LIS
8114
n11d5
Witos
w17
d118
ey
2129
wial
wize
al2s
Gleas
212
9126
w27
Clebw
hidy
e130
v3131
2132
¢133
w134
w135
vi3a
w1d7+
(250
sy
wlde
vidl
ez
“143+

Fauk

Gy4a
vidb
.46
viaZe
¢148
w149
aioe
Uibte
¥ib2
0158
Pi54
0165
Vo6
8157
¥is8
¥159
FYYY
Glol
2162
2163w
vwied
L
vie6
Vie7 .
Plob
V169
vi/e
€171
0172
273
6174
A170
2170
*177
€178
6179
©100
0181
LT
16S
V164
%1
f180%
vi87
188
2189
viyee
w19l
vige
0393
V194
0195w
0196
w197
0198
0199
V249

5=38

6228 #0o

basae
vd3at
vd3a2
64303
vd3nd
va3as
vd3ue
daiey

04310
04311

24312
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HP 20400AL
rLl et ChMA,CCFySSA,5LA,524,RS85 FAILED
CMp,LCE,>Sh,SLA,SZa A=02a2¢ve
rLT e} CHA,CCF,SSA,SLA,SZA FAILED

CHo,LCE,5SArSLA, INA,RSS A=CRPBCH

kLT €1 CMA,CCE,SSA,SLA, IN/,RSS FAILED

LM»,CCF,S5A,5L6, 10 A=A000v0

LM, CCFySS5A,SLA,INS,SIA ABGGACCR

ril ey LMA,CCF,554,50LA, INA OK CMA,CLE,
Sad,S5LA,INA,SZA FAILED

CMa,LCE,a8A,5LA, Iha,5ZA,FSS A=pavian

L% BN SY €=A,CE,S34,SLA,INA,524,RSS
FAILED

SEZ,RSS

rLi et E NOT=g

Lls k1 LOANG Sw, REG, INTC a=0@77777

IN& A=1ve2a0

MIb U1 MERGE SW, REG, INTU 42177777

IN& L=, A-224¢a0

CCA,SSA,SLA

CCA,SSh,oLA,RSD

LY v CLA,S54,5LA,RSS CR CCA,SSA,SLA
FALLFD

LC3,SSA,aLA,524

LCh,S5a,uLA,SZA,RSS

rLl i CCA,584,5LA,SZA OK CCA,SS8,5LA,
S74,RSS FAILED

LCo,SSA, oL A, INA

LCisoBA,uLApIHR,RSS

LT VL CCA,5SA,SLA, INA OR GCA,SSA,S5L4,
1n3,PSS FAILED

CCP,SSA,SLA, ThE, 52

FLT @) LCA,SSa,3LA,INA,S2ZA FAILED

LChySSA,SLA,IMA,3Z4,RHS

nLY @1 CCAyS38,50A, 1NA,SZA,RSS

CCu,3FLpabt LA

CCh,SEZ, 3SA, 5L B ,RSS

rLT Bt CCA,SEZ,55A,SLA,RSS OR CCA,SEZ,
S48,SLA FAILEL

LCs,S5eZ,S5A,SLA,S74

LCs,SEZ,59A,SLA,874,RSS

LT 2y CCa,3E7,59A,SLA,SZA OR CCA,StZ,

SDe, LA, 52k, KOS

(Co aELpaSA,SLA,INA

LCs,oEZ, 30k SLY, ING,FSS

HLT @4 CC4,SE2,554,5L4,INA OK CCA,SEZ,SSA,
SLA,INA,RSS FAILED

LCA,SEZ,>5A,5LA, ir4,874

Ll oVt CC:,582,554,SLA, 1IN, SZA FAILED

CClL,SEZ,581,81.4,[Ma,58%,PS8

LY vt CCA,SFZ,554,5L4, INA, SZ4,RSS
FalLEDL

sE2,R588

LT 2L L o01=y

LLs,CLE, Sk, 0L A

LLs,CLF,55A,5L4,RS8

PLT €1 CCA,CLE,SSA,SLA OR CCA,CLE,SSA,
SLA,PSS FAILFD

HP 20400AL

CCa,CLE,»SA,SLA,S5Z2a

€C»,CLF S5t ,5LL,S22,RSS

rLboed CCA,CLE,SSA,SLA,5Z4 OR CCa,CLE,

S8,5LA,5/4,355 FAILED

LCA,CLE,~SA,5L,INA

CC,CLE, 08k, 5LA,INs,RSS

Lot CCA,CLLE,SSA,5Ls,1NA DR CC2,CLE,
SSA,SLA, INF,RSS FAILED

CCo, CLF,338,8Lh,IND,5/A Eu]

rLioet CCA,CLF,554,SLA, INA SZA FAILED

CLaplil,abarSLA,IN4,52A,RSS E={

rLovt CLA,CLE,SSA,SLA, INA,SZA,RSS
FATLED

SELyRSS

LT GL £ NOT=y

LCp CME, 508,50 E=0

LLA,CMF,558,5LA,RSS (33}

BLE ¢} rAILURE: CCA,CME,SSs,SLA [F
E=up CCar,CMF,SS4,SL8,RSS IF
=1

LCA,CME, a5A,5LA,521 E=g

CCs,CMF,554,3L4,570,rSS L=y

LT ¢} FAILURES CCA,CME,SSA,SLA,SZA IF

b=y; FCA,C4I.,554,5LA,SZA,RSS IF Eal

LCA,TNF, 838,518, 1Nt E=l

LCA TME,SSA,SLA, INA,RSS Fxl

L% B CCA,CrF,5%4,5La, INA OR CCA,CME,
582 ,3L8,1Ns,ASL FAILED

LCA,LME,2SAySLA,LNA,GZA E=t

nLt Kl VCA,CME,SSA,SLe, INS,SZA FALLED

CCA,CME,HSA,SLA,INA,SZA,RSS E=y

rLT 21 CCA,CHF, 582, 5L A, INA,S24,RSS
FalLED

SEL nSS

Ll VL E NOTay

CCo,CCE,558,5LA b=y

CCspLCF,oS4,3L",RSS

rLl el CG8,CLE,SS4,5LA OR CCH,CCE,S554,5Ls,
RSS FAJLED

LCA,LCE 334,SLR,S52A

CCA,LCE,SSA,LLA,SZA,RSS

rLl 21 CCA,CCE,SS#,SLA,52A OR CCA,CLE,
555,5LA,524,R8S FAILED

LCA,CCE,SSA/SLA, INA

LLw, CilEypaSE,SLA,IN,RSS

LIS CCA,CCF,SSA,SLA,INA Nk CCh,CLE,
$SA,SLA, INA,RSS FAILELD

CCA,LCE,nSA,SLA, INA, SR

Ll €L CCA,CLE,SSA,SLA,INA,84A FAILED
ApIMa, 828,858 E=1

mL! Rl (CA,CCF,S34,5LA,INA,S£4,KSS
FalLED

1 %3

Sed, eSS

HLT 24 E NOT=y

Lia ¢y LCAY Sw, FEG WITH A=p77777

The A={40000
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HP 20400AL

LR TIN3Y MERGF SW, FEG, INTU a=177777
INA Exf, Ax400000
SEZ)CLE,~SS E=0, A=00vaae

FLT 21 SEZ,CLE,RSS FAILED

St¢,CLE E=Q, A=0049000

rLY @1 SEZ,CLE FAILED

SELyCLE,nZh,R3E t=R, A=200000

SbeLLF,a2A E=9, A=povoea

[ SE,CLE,SZA,RSS OR SE7,CLE,SZA
FAIVED

SEL,CLF,iiva,RSS F=(, A=QdAAGL

st£,CLE, 1NA E3d, A=advna2

FLT €L FAILUNES SEZ,CLE,IN#,RSS IF
A=/@00%1; SeZ,CLE,INA JF
A=?A002

SE£,CLF, INA,SZA E=d, 4=G03RW3

rLl ¥y St2,CLE,IN2,>2A FAILED

tEe,CLF, \N2,32h,RSS Ex0, A=490nq4

rLi 81 SEZ,CLF,IN8,5£4,RSS FAILED

sEe,LLE,SLA t=y, Aevdhaod

rLT el SEZ,CLE,SLA FAILED
SEL,CLF, uL8, Lia E=P, AzABORES5
mL1 f1 SE2,CLF,oLAa, INA FAILED
Ste,LLF,5LE,528 f=¢, A=403005
rLy €y SEZ,CLF,bLA,5ZAa FAILFD
SEL)LLE,SLA,SZ4,RSS Exiy, A=A0ERO5
rLl 2y SLZ,LLF,5L4,524,KSS FAILED
SEZ,CLF,5LA,RSE E=0, A=du0aR5
LINEESY SEZ,CLE,5LA,R05 FAILED
SF2,LLE, 5Lh, 108,008 Ex0, A=00apa6
kL el St Z,CLE,SLA, INA,RSS FAILED
SEL,CLE, 0L Ay 1%A,5¢28 F=0, A=Avla07
Ml oet ShZ,CLF,SLA, INA,SZA FAILED
She Ll acd IMA, 872,055 E=p, A=CUVRLQ

rll &t SFZ,CLt,SLAa, INA,SZA,RSS FAJLED

Ske,CLF,n5A E=v, A=vrdpiv

rLY el SFZ,LLE,SSA FAILED

Ske,LLE, 058,288 Ex¥, A=gHUAL0

BEL)CLE ,558,57A E=0, Azpv2ain

rLT €4 StZ,CLFE,554,R35 OR SFZ,CLE,SSk,
SZA FAILED

SEL, L LE,55A,S248,RSS Exd, A=Q08R1Y

rL7 et SEZ,CLE,SSA,3ZA,RSS FAILED

SE2,CLF, 588, 1Mp E=Q, A=y@0aLy

[ SEZ,CLF,S8A,INA, FAILED

SEE,LLE,u88, M8, n5S gmy, A2¢04n12

SEL LLE, 58, IN8,Sea b=, A=¢00013

rll o2} FATLURF:  SEZ,CLE,SSA,INA,RSS IF

A=PGB612; SFZ,CLE,SSA.INA,S2A
IF a=anan1d

SEZCLE,5SA, INA,S26,PS5 ban, A=gAl014

rLT @l SEZ,CLF,SS54,1NA,52A,RSS FAILED
SE£,CLE, 558,504 £2d, A1GuPAl4

FLi @t SEZ,CLF,554,5LA FAILED

SE&,LLE, a5, 5LA,RSS L0, Aa(onald

SE£,CLE, 258 ,SLA,5324 E=A, A=QPA0P14

RUb €L SEZ,CLE,SSA,SLA,RSS OR SEZ,CLE,

HP 20400AL

3S8,5LA,SZA FAILETD
SE2,LLF, 554,81 #,522,R5S b=(, A=@0Q214
LI @) SEZ,rLE,S5a,5LA,5ZA,RRS FAILED
SE2yCLE,NS8,500, 1N E=2, A=GFO01S
ey SE2,CLF,5S4,5LA, INA FAILED
SE2,CLE,55A, 0L, 1M, R5S E«7, Az¢WUALE
SE2,CLF,>5A,SLA,1N3,52A E=in, A=Q60RL17

LIS IS FALLURES  SEZ,CLE,SSA,SLA,INA,
RS IF A=20uni6) SE2,CLE,5SA,
SLA, INA,5ZA 1F A s0@B917

SEL,)CLE,>5A,3LA, INA,SZA,R35 E=v, A=00002

KLl @1 SEZ,CLE,SSA,SLA, INA,SZA,RSS
FAILED

Lis €1 LOAD 5w, RES, [NTO A=877777

1N Aztaasea

LTINS} “EPGE SM, REG, INTU A=177777

Ina k=1, /=00.1¢40

CBL,LIE, S5 b=y, A=2200d0

LY v LEZ,CMF, %35 FAILED
SELy LT k=1, a=a0daee

rLT ¢l SEZ,CME FAILED
Ste,LME, 02 E=0, savocave

rLe el SEL,CMF,SZA FAILED

SE4,CH0, 525 ,RSS E=1, Axd00009

se 2, CME, ING,KSS £=@, A=AP3QAY
LTV FAILURES SEZ,CMF,SZA,RSS [F

A=d400ve, 3£Z,CMF,IN2,RSS |F
A=2pA0a)
5B CME, 1NA k=i, 3av@ea02

LIS SEZ,Cre, IHA FATLED
SEL,UMF,aNA,SLN k=20, A=pvdnQy
SE£,CME, INA,SZA,KSS Eal, A=zudQoQ4

rLl €1 FATLIFES  SEZ,CME,IN#,SZA IF

Aateany3; SEZ,CME, INA,SZA,RSS
IF a=042004

SEZ,LME,SLA E=n, A=snlPund

rLlo€Y SEZ,CMF,SLA FAILED

SE2,CME, 5L, RSS F=1, A=QUuvd4

SEL,CHE 608,374 Exp, Axddveed

RLT et FAILUKES SEZ,CMF,SLA,RSS IF
twl, SEZ,CMp,SLA,SL8, IF Ex¢

Std,CnF,SLA,378,RSS Exl, 3000004

Ll el SEZ,Che,SLA,524,RSS FAILES

el CME,nLA, [N Ls@, A=zp0MNG>

FLT 21 SEZoLMFsSLA,INA FATLED

SEL,CHE,SLA TV ,RYS E=1, A=004006

LTt SEZ,CF, LA, Ie, HSS FAILED

SEE,LAF,0LB, 1NA, 5/ E=¢, A=zvQNRA7

FLiovl SFZ,CME,SLA, INA,S2A FAILEG

Ste,CMF 0Lty 1NE,57),355 Esy, A=afAnie

mLT et SEL,CFE,SLA, INK,524,RSS FAlLEY
SE2,LAF, 858,058 Exv, AzQUANLY

LY el SEZ,LMF,55A,RSS FalLEE

SHE,LAF ,08h k=], A=afU01G

rLT ey SEZ,CMF, 554 FAILED

SEL,CMF, 58,378,905 Ex0, A=pABA1Q

LT SEZ,LUME,SSA,SZA,RSS FAILED
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HP 20400AL

SEZ,CHE,5SA,SZA E=1, A=203410

ALY 21 SEZ,CME,SSA,SZA FAILED
SE2,CME,SSA,INA E=8, A=300011

rLT 21 SEZ,CHMF,SSA,INA FAILED
SEZ,CHE,5SA,INA,RSS Ewi, As@g0@012
SE2,CHF,85A,INA,SZA E=d, A=238413

nlT et FAILURES SEZ,CME,SSA, INA,RSS IF

A=702812; SEZ,CME,SSA,INA,SZA
IF A=050013
SE2,CMF,SSA,1NA,SZ),RSS Enf, A=g02014
HLT €1 SEZ,CME,SSA, INA,SZA,RSS FAILED
SE2,CHE,55A,SLA E=d, AmE@RU14
KL @1 SEZ,CMF,SSA,SLA FAILED
SE2,CnE,554,5LA,RSS E=1, A=008014
SE£,CHE,SSA,SLA,SLA E=A, A=p08A14
rLT 21 FAILUKET SEZ,CME,5SA,SLA,RSS IF
E=1) SEZ,CHE,SSA,SLA,S2ZA IF
E=2
SE#,CHE,SSA,SLA,SZA,RSS Emi, A=GuBA14
CIRECT SEZ,CMF,SSA,SLA,S7A,RSS FAILED
SE2,CME, >SA,SLA, IlA £=0, A=00A015
WLT 61 SEZ,CME,SSA,SLA, INA FAILED
SE2,CME,SSA,SLA,INA,RSS E=l, A=gooe16
SEZ,CHE,SSAsSLA,INA,SZA E=08, A=026a17

hLT o1 FATLUFE: SEZ,CME,SSA,SLA,INA
RSS IF A=@@GU16) SEZ,CME,SSA,

SEZ,CME,55A,5LA, INA,SZA,nSS Fat,
Ax20002¢

hLT U1 SEL,CME,S5A,SLA, INA,SZA,RSS
FAILED

(SBT3 LOAD 5W. nREG. INTC A=@77777

INA A=10gead

MIA 01 HERGE Sk, REG. INTO A=177777

Ing E=l, A=0000n0

S&£2,CCE E=l, 4x220200

SE2,CCF,wSY E=1, A=0@0uvy

kLY @1 SEZ,CCF QR SEZ,CCE,RSS FAILED
SE2,CCE,S4A k=1, A-003000

hLf el SEZ,CCF,SZA FAILED
SEZz,LCF,5ZA,RrSS E=1, A=p3d@p@e

nLl €4 SEZ,CCF,SZA,RSS FAILED

SEZ,CCF, INA E=1, A=00ad0dt
SEZ,CCE, INA,KSS E=l, A=300002

kLl €1 FAILUKES® SEZ,CCE,INA IF
A=2000815 SEZ,CCE,INA,RSS IF
A=2a8202

SEZ2,CCH, INA,SZA E=1, A=204003

SEZ2,LCF,IN#,SZA,RSS E=l, A=Q02004

rLT 21 FAILUREs SEZ,CCE,INA,SZA IF

A=209823) SE€Z,CCE,INA,SZA,RSS
If A=209034
S5&2,CCE,SLA k=1, A=0P0224

hLT €} SEZ,CCF,5La FAILED
SE2,CCE,5LA,R3S Eal, A=@vda04
FLT €1 SEZ,CCE,SLA,RSS FAILEDL
SEZ,CCE,SL&,52ZA Es1, A=00ana4
ALl g1 SEZ,CCF,SLA,SZA FAILED

HP 20400AL
SEZ,CCE,aLA,SZA,RSS E=i, A=000004
FLT @1 SEZ,CCE,SLA,SZA,RSS FAILED
SE£,CCF, SLA,INA Ex1, A=300Q05
mLE E1 SEZ,CCE,SLA,INA FAILED
SEZ,CCE,>LA, IMA,RSS Exl, A=QA3086
HLY ¢1 SEZ,CCF,SLA,INA,RSS FAILED
SEZ,CCE,SLA,IMA,SZA E=1, A=0690a7
RLT 81 SEZ,CCF,SLA,INA,SZA FAILED
SEZ,CCE,uLA,INA,SZA,RSS Ex1, A=000010
hLt 61 SEZ,CCE,SLA,INA,SZA,RSS
SEZ,CCE,55A  E=l, A=G2001C
KLT &1 SEZ,CCE,SS5A,FAILED
Sk2,CCR,SSA,RSS E=l, A=2E0a10
HLT €4 SEZ,CCE,SSA,RSS FAILED
SEZ,CCE,35A,SZA E¢{, AxQ00A10
HLT €1 SEZ,CCF,55A,SZA FAILED
SEZ,CCE,5SAsSZA,RSS E=1,A=000010
HLT 61 SEZ,CUF,SSA,SZA,RSS FAILED
SEZ,CCF,584, IMA E=1, A=g0ma1l
hLT €1 SEZ,CCE,55A,INA FAILED
SEZ,CUE,3SA, INA,RSS Ex1, A=000012
KLI ot SEZ,CCF,55A,INA,RSS FAILED
SE2,CCE,5SA, INA,SZA E=1, A=000013
KL o1 SEZ,CCF,SSA, INA,SZA FAILED

SEZ,LCE,a5A,IMA,SZA,RSS E=1, A=QU@Q14

nLl 21 SeZ,CCF,5354, INA,SZA,RSS FAILED

SEZ,CCE,588,5LA E=1, A=p62014

kLT €1 SEZ,CCF,SSA,SLA FAILED

SE2,CCE,>SA,SLA,RSS E=1, A=Q@a@anid

HLT 21 SEZ,CCE,SSA,SLA,RSS FAILED

SEZ,CCE,SSA,SLA,S2A E=i, A=Q20C14

KLY 81 SEZ,CCE,SSA,SLA,SZA FAILED

SE2,CCF,85A,SLA,S7A,RSS E=1, A=Q00a14

rLT 21 SEZ,CrE,SSA,SLA,SZA,RSS FAILED

SE2,CCE,SSA,SLA,INA E=1, A=200015

rLT EL SEZ,CCE,SSA,SLA,INA FAILED

SE2,CCE,nSA,SLA,INA,RSS E=1, A=Q00016

KLY ¢1 SEZ,CCE,SSA,SLA,INA,RSS FAILED

St2,CCE,a8A,SLA,INA,SZA E=), Azp@dal?

KLT €1 SEZ,CCE,5SA,SLA,INA,SZA FAILED

SE2,CCE,SSA,SLA,INA,SZA,RSS E=1, A=002020

rLT 61 SEZ,CCE,SSA,SLA,INA,SZA,RSS
FAILED

Lia 81 LLOAD SW, REG, INTO A=@77777

INA A=100C30

LTI} MERGE SW, KEG, INTG A=177777

INA E={, 220000080

CLA,SEZ,CLE/KSS E=@, A=0U30A04

LISAN'SY CLA,SEZ,CLE,RSS FAILED

CLA,SEZ,CLE E=Q, A=0¢0000

HLT o1 CLA,SEZ,CLE FAILED

CL#,SEZ,CLE,SZA E=Q, A=Q000@0

nLT 81 CLA,SEZ,CLE,SZA

CLA,SEZ,CLE,SZA,RSS E=2, A=p3000Q

CLA,SEZ,CLE,[NA E=@, A=020001

KLT ¢ CLA,SEZ,CLE,S2A,RSS FAILED IF

A=%(3@080@ OR CLA,SEZ,CLE,INA

PAGE

ve57+
Ru58e
évo9
LT A
226l
nu62.
Cuwbd
w6
¥nbs
0066
aue?
Bu68
0269
ev7e
07l
2072
2073
2274
8075
0276«
oL77
2¢78
na79
¥u8e
828!
2082
8083
3210
ecs5
w286
8n87
2088
vo89
#u9de
9591«
ve92
Quv93
8294
vag5e
UD96w
a6g7
029
2999
2102~
e161>
2102
2103«
8104
21e5«
21086
age?
218
0109
w110
0i11=
@112
2113

0434 %86

V4744
44745
04746

w4747
v4750
V1751
84752
04753
¥4754
¥47%5

04756
04757
04760

64761
04762
¥4763

vaz76a
04765

4766
24767
g477e
04771
#4772

V4773
na774
34775

04776
04777
25229

05201
850492

23203
25304
¥50v5
LERELS
¢5a27

LETAY)
LELRSY
85212

¥5a13
25214
25915

282145
202546
12200y

0B2547
182401
602550
182001
262551
v@2552
102081

0n2553
wGE2554
10289y

0p2555
Qu25t6
192084

002557
192661

ve256p
142201
002561
202562
1024901

©¥02503
922504
1420upy

062565
¥92566
102991

002567
1920901

802570
14239}
BU257§
092572
102001

0w2573
bu2574
10299y

002575
002576
102021

0435 #07

25216
65217

v3320
95721
e5e22
25423
B35224
25325
03226
231927
2523¢
25231
85932
25933
05234

85p35
250836
25337
85540
25n41

#5042
85043
857144
@5745
45046

65247
23252
25051

5052
35053
B5u54

25955
05256
83057
05000
@361

©v5062
85963

25064

vu2577
102081

10250y
bv2ru4
102408y
Bu21ue4
0¢264)
182001
V02649
1vzavy
202642
lvza0y
052643
802645
10c¢auy

082644
142801
Qo246
we2647
1626u1

002559
120y
662651
VY2652
102201

QVe653
2Y2654
102uey

808265
BB2656
10208y

Qu2657
102004
202660
102841
002661

802662
102991

802503

Listing
Alter-Skip Instruction Tesi

HP 20400AL

FAILED IF A=Q@@081
SEZ,CLE, INA,RSS E=B,A=G00021
CL»#,SEZ,CLE,INA,SZA E=0, A=@00@81
hLT 2t CLA,SEZ,CLE,INA,RSS OR CLA,SEZ,
CLE, INA,SZA FAILED
LLA,5EZ,CLE,INA,S7A,RS5 E=0, A=y000921
HLT @1 CLA,SEZ,CLE,INA,SZA,RSS FAILED
CL&,SEZ,CLE,SLA E=?, A=0000380
hLT 01 CLA,SF2,CLE,SLA FAILFD
LLA,SEZ,.LE,5LA,RSS E=¢, A=Q00AR0
CLA,SEZ,LLF,SLA,SZ2A E=Q, A=g@epa@e
kLI @1 CLA,SEZ,CLE,SLA,RSS OR CLA,StZ,
CLF,SLA,5ZA FAILED
CLB,SEZ,uLE,SLA,SZA,RSS E=01, A=@(BA4Q
LLA,SEZ,LLE,SLA, INA € =@, A=Pupoee
Ll 01 CLA,SEZyCLE,SLA,SZA,RSS OR CLA,
Sel,CLE,SLa, IvA FAILED
LLA,SEZ,CLE,SLA,INJ,RSS E=¢, A=033001
LL8,SEZ,CLF,SLA,INA,SZA E=0, A=QR23ABL
rLi et CLA,SEZ,CLE,SLA, INA,RSS OR CLA,
SEZ,CLE,SLA,INA,SZA FAJLED
LLA,SEZ,ULL)SLA,INA,S£A,RSS E=@, AmCB3201
rLT @1 CLA,SEZ,0LE,SLA,INA,SZA,RSS
FATLED
CL2,ScZ,LLF,5SA E=¢, A=42d000
aLY €1 CLA,SEZ,CLE,SSA FAILED
CLA,SEZ,i.LE,SSA,RSS F=0, A=J00000
CLk,SeZ,.LE,SSA,SZA E=3, A=200040
kil @1 CLA,SEZ,CLE,SSA,kSS OR CLA,SEZ,
CLE,SSA,SZA FAILED
LL#,SEZ, LE,SSA,SZA,RSS E=0, A=ud0naQ
LL#,SE?,CLE,334A, 1IN E=0, A=0CQQUl
RLY @1 FAILUREs CLA,SEZ,CLE,SS4,S2A,
R5S IF A=23024@s CLA,SEZ,
CLE,SSA,INA iF A=0gp@3{
CLA,SEZ,u.LE,SSA,(NA,RSS [=0, A=00upni
CLe,SEZ,CLE,SSA,INA,SZA Ex6, A=223P01

kL1 0% CLA,SfZ,CLE,SSA,INA,RSS OR CLA,
SEZ,CLE,SSA,INA,SZA FAILED

CLA,SeZ,ult,SSA, INA,SZA,RSS E=0, A=Q0407

kLT €1 CLA,SEZ,CLE,SSA,INA,SZA,RSS
FAILED

CLA,SEZ,CLE,SSA,SLA E=@, A=300200

KLY 21 CLA,S€Z,CLE,SSA,SLA, FAILED

CLs,SEZ €,S3A,5LA,RSS E=0, A=pcaage

CL#,SEZ,.LE,SSA,SLA,S2A E=3,A=000020
mLT @Y CLA,SFZ,CLE,SSA,SLA,RSS OR
CLA,SEZ,CLE, SSA,SLA,SZA,RSS
FAILED
CL#,SEZ,1LE,55A,5LA,SZA,RSS E=d, A=3000@0
LLB,SEZ,LE,S5A,SLA, INA E=Q, A=2¢20261
FLT e} FAILURET CLA,SEZ,CLE,SSA,SLA,

Si4,RSS IF A=p@e@00sy CLA,SEZ,

CLE,SSA,SLA,INA IF A 200001
CLA,SEZ,uLLE,SSA,SLA,INA,KSS Z=4, A=2E0¢01
CLs,SEZ,CLF,SSA,SLA, INA,SZA E=a, A=g00Q01

rLl @} LLA,SEZ,CLE,SSA,SLA,INA,RSS OR
HP 20400AL

CL3,Stz,CLE,SSA,SLA,INA,SZA
FATLED

CL&,SEZ,<LE,SSA,SLA, INA,SZA,RSS E=Q
A=9¢080}

WL el CLA,SEZ,CLE,SSA,SLA,INA,SZA,RSS
FAILED

Lia ey LOAD Sw, FEG, INTO A=077777

INA A=100200

M4 0Ot MERGE SW, REG. INTO a=177777

INA E=sl, 4=Q07¢00

CLs,SEZ,CNE,&SS E=8, A=90GABE

KLY et CLA,SEZ,CME,RSS FAILED

CL3,SEZ,uME E=1, A-0rEeo0

HLI 1 CLA,SEZ,CHME FAILED

CLA,SEZ,CHME,S2A E=A, A=g0@000

kLT 21 CLA,SEZ,CME,SZA FAILED

LL),SEZ,LMF,5Z4,RSS E=1, A=gd0gee

CL4,SEZ,CME, INA,RSS E=0,A2200201

HLT et FATJLUKES CLA,SEZ,CME,SZA,RSS IF

A25082873 CLA,SEZ,CME,INA,RSS
IF A=200001
LLA,SEZ,CTHE,INA E=1, A=¢A23n00Q
KLY €1 CLA,SEZ,CHME, INA FAILED
LLb,SEZ,LME,IMA,S2A E=i, A=u30001
LLA,SEZ,CME S INA,SZA,RSS E=1{,A=0080901

rLl 2f FAILURE: CLA,SEZ,CME,INA,SZA IF
E=3; CLA,SE2,CME,SZA,RSS IF
b=y

CLA,SEZ,uNE,SLA E=0, A=00QGuR

nLT e CLA,SEZ,CHME,SLA FAILED

CLA,SEZ,24E,SLA,RSS E=1, A=Q0dmEe

CL»,StZ,CMF,SLA,SZA E=0, A=pe2n80

hLI et FAILUREs CLA,SEZ,CME,SLA,RSS IF
t=i{; CLA,SEZ,CME,SLA,SZA IF
E=d

CL4,SEZ,UME,SLA,SZA,RSS Eml, A=¢I8002

CL®,SEZ,CME,SLA, INA E=0, A=502881

mLi 2t FAILURE: CLA,SEZ,CME,SLA,SZA,

RSS IF E=1j CLA,SFZ,CME,SLA,
INA IF E=0
CLA,SE7,CME,SLA, INA,RSS E=1, A=g63821
CLb,SEZ,LME,SLA,INA,SZA E=0, A=002001

KLl el FAILUREs CLA,SEZ,CME,SLA,INA,
RSS IF E=1) CLA,SEZ,CME,SLA,
INA,32A IF E=2

CLA,SeZ,CHF,SLA,INA,SZA,RSS Esq
A=G08001

kL 21 CLA,SEZ,CME,SLA,INA,SZA,RSS
FAILED

CLA,SEZ,CME,SSA E=0, A=p20@00

KLT et CLA,SEZ,CME,SSA FAILED

CL»,522,CLME,55A,RSS E=1, A=geggee

LLA,SEZ,LUME,SSR,SZA E=@, A=¢0Q@00

FLT 2f FAILURETt CLA,SEZ,CMF,SSA,RSS IF

E=iy CLA,SEZ,CME,SSA,SZA IF

E=0
CL»,SEZ,CHE,SSA,SZA,RSS E=l, A=¢20730

5=39



Listing
Alter-Skip instruction Test

PAGE 8036 #07 HP 20400AL

0114 05065 002665 CLA,SEZ,CME,SSA, INA,RSS Ex@, A=000001

0115 05066 102001 HLT ef FAILURE® CLA,SEZ,CMF,SSA,SZA,
0146+ RSS IF E={} CLA,SEZ,CME,SSA,
8117+ INA,RSS IF E=B

8118 05047 002664 CLA,SEZ,CME,S8SA, INA E=3, A=p0and1

8119 ©3370 1v200} WLT @1 CLA,SEZ,CME,SSA, INA FAILED
0120 05371 002666 CLA,SEZ,CME,SSA,INA,SZA Ex0, AsY0@Pal

9121 639472 102001 WLT ¢t CLA,SEZ,CME,SSA, INA,SZA FAILED
@122 85473 802667 CLA,SEZ,CME,SSA,INA,SZA,RSS E=1, A=p00001
A123 05474 102081 WL et CLA,SEZ,CME,SSA, INA,SZA,RSS
9124+ FAILED

@125 ©5075 882670 CLA,SEZ,CME,SSA,SLA E=0, A=¢30000

8126 ©2076 122001 KLT 21 CLA,SEZ,CME,SSA,SLA

0127 05077 002671 CLJ,SEZ,CMF,SSA,SLA,RSS E=i, A=a@0a@0

9128 05100 802672 CLA,SEZ,CME,SSA,SLA,SZA Exb, A=000A0D

0129 ©51081 102900 nLt e FAILURZ® CLA,SEZ,CME,SSA,SLA,
2130% RSS, IF €=1) CLA,SEZ,CME,
2131w $SA,SLA,SZA IF Em@

9132 ©5102 202673 CLA,SEZ,LME,5SA,SLA,SZA,RSS E=l,

2133 A=0220¢0

9134 95103 002674 CLA,SEZ,CHME,SSA,SLA, INA Ex0, A=220001

0135 05104 19200} hLT €1 FAILURET CLA,SEZ,CME,SSA,SLA,
9136+ SZA,RSS IF E={; CLA,SEZ,CME,
9137 SSA,SLA,INA IF E=@

@138 05105 822675 CL#,SEZ,CME,SSA,SLA, INA,RSS E=1,

0139+ A=GEPOQL

9140 05126 802076 CLA,SEZ,CME,SSA,SLA, INA,SZA E=0,

V14l A=0@@8¢}

0142 ©3197 162001 LT 3t FAILURE: CLA,SEZ,CMF,SSA,SLA,
2143 INA,RSS IF E=1s CLA,SEZ,CME,
Q14de SSA,SLA, INA,SZA IF E=0

8145 ©>110 002677 CLA,SE2,CME,SSA,SLA, INA,SZA,RSS €=y

0146w A=0Q0B301

9147 05111 122001 kLT el CLA,SEZ,CHE,SSA,SLA, INA,SZA,RSS
2148+ FATILED

9149 ©5112 102501 Lis et LOAD Sw, REG, INTO A=@77777
9158 056113 8Y2004 Ina A={Gnoaq

2151 ©5114 le24@y Mia B1 NERGE SW, REG, INTO A=177777
9152 ©5115 ve2004 INA E=y, A=003408

2153 ©5116 202748 CLA,SEZ,CCE  Ewi, A=026A0D

9154 ©b117 92741 CLA,SEZ,CCE,RSS E=1, A=gA@@ee

2155 ©5120 192001 HLY €1 CLA,SEZ,CCE OR CLA,SEZ,CCE,RSS
0156+ FAILED

8157 ©5121 VU742 CL4,SEZ,UCE,SZA k=1, A=02003@

9158 05122 192061 ALY @t CLA,SEZ,CCE,SZA FAILED

83159 8b123 022743 CLA,SEZ,CCE,SZ8,RSS E=1, A=2¢0@08

2160 ©5124 122001 HLT e} CLA,SEZ,CCE,SZA,RSS FAILED
0161 85125 202744 CLA,SEZ,LCE,IMA t=1, A=ggaeei

0162 83126 082745 LL),SE?,CCF;INA,R&S E=1, A=900001

8163 05127 1220¢1 “Li B CLA,SEZ,CCE,INA, OR CLA,SEZ,CCE,
2164w Ina,RSS FAILED

2165 05130 02746 CLA,SEZ,.CE, INA,SZA E=1, A*020001

9166 05131 082747 CL»,SEZ,CCE,INA,SZA,RSS E=1, A=C20001

0167 ©5132 182061 hLi Pt LLA,SEZ,CCE,INA,SZA OR CLA,SEZ,
2168+ CCE, INA,SZA,RSS FAILED

8169 ©5133 002750 CL#,SEZ,CCE,SLA Exl, A=@00000

0179 ©5134 122391 WLT @1 CLA,SEZ,CCE,SLA FAILED

PAGE D937 #07 HP 20400AL
9y71  ©5135 20275 CLA,SEZ,LCE,SLA,RSS E=y, A=000008
2172 ©51356 102001 HLY @1 CLA,SEZ2,CCE,SLA,RSS FAILED
2173 ©5137 082752 LLA,SEZ,CCE,SLA,S2A E=1, Ax@00020
9174 85140 122001 LT £ CLA,SEZ,CCE,SLA,SZA

2175 ©5141 202753 cLb, El,tcz,sLA,sZA.pss E=1, A=0000d0
$176 03142 102001 WLT CLA,SEZ,CCE,SLA,SZA,RSS FAILED
8177 05143 202754 uL‘,SEZ,ucE'QLA,lNA E=! ,A=0080081
8178 ©5144 122001 WLT CLA,SEZ,CCE,SLA, INA FAILED
©179 05145 ©22755 CLA,SFI,LBE;SLA,INA,RJS Ex1, A=p00@01
0182 ©5146 142001 nLY 21 CLA,SFZ,CCE,SLA, INA,RSS FAILED
2181 85147 082756 uLA,SEl,(CE,SLA.lNA;SZA Exi, AzP0aA@)
0182 05150 102@0) WL CLA,SEZ,CTE,SLA, INA,SZA FAILED
2183 ©5151 002757 LLA:SLZ;LCF'SLAvlNArSZA,ASS E=1,
0184 A=0u2001
#185 85152 102001 % T CLA,sEz.CCE,sLA,INA.szA,Rss
¥186+ FAILE
0187 ©5153 002760 CLA,SEZ,3CF,SSA E=l, A=030000
9188 ©5154 102981 LT @1 CLA,SEZ,CCE,SSA FAILED
0189 ©5155 002761 CLA,SEZ,LCE,SSA, RS E=l, A=00000
0198 ©5156 102001 rLT @1 CLA,SEZ,CCE,SSA,RSS FAILED
2191 ©5157 002762 CLA,SEZ,CCF,SSA,S24 E=1, A=p0PQEG0
9192 ©5160 1228w HLT ¢1 CLA,SEZ,CCE,SSA,SZA FAILED
8193 05161 022763 CLA,SEZ,CCE,SSA,S24,RSS E=l, A=p@npee

8194 ©5162 122201 WLl et CLA,SEZ,CCE,SSA,S5ZA,RSS FAILED
¥195 05163 002764 LA ,SEZ,CCE,SSA, INA £=1, A=000001

0196 05164 102001 hLY et CLA,SEZ,CCE,SSA,INA FAILED
8197 ©5165 902765 CLA,SEZ,CCE,SSA,INA,RSS Esl, A=g0@n01

9198 085166 182901 hLT et CLA,SEZ,CCE,SSA, INA,RSS FAILED
8199 ©@5167 VL2766 cLA, SEZ,PCE,SSA 1NA, SZA Ex|, A=g@@8e1

0200 ¥5i7e 102001 mLT CLA,SEZ,CCE,SSA,INM,SZA FAILED
v201 95171 902767 CLn,SEchcilﬁﬁl,lFA,SIArRSS E=1,
2e2w An2gUB01L

W203 25172 1v20¥1 rL1 €1 CLA,SEZ,CCE,SSA,INA,SZA,RSS
0204+ FAILED

2205 ©b5173 202770 CLA,SEZ,LCE,SSA,SLA E=1, A=202208

0206 05174 102001 nLl ey CLA,SEZ,CCE,SSA,SLA FAILED
0207 05175 94277y CLA,SEZ,uCE,SSA,SLA,RSS E=i, A=p@RQRR

@208 05176 102001 LIS I3} CLA,SEZ,CCE,SSA,SLA,RSS FAILED
0209 ©5177 002772 CLA,SEZ,CCE/,SSA,SLA,SZA E=1, A=00@200

8219 ©5200 102001 HLT e1 CLA,SEZ,CCE,SSA,SLA,SZA FAILED
0211 05241 002773 CLA,SEZ,CCE,SSA,SLA,5ZA,KSS E=1,

0212s A=d322a0

2213 95292 102001 KLY @t CLA;SEZ,CCE'SSA'SLA»SZA'RSS
8214w ATLED

8215 ©5203 202774 CLA.SEZ,Cch,SSA,sLA,INA Ex1, A=@20001

8216 05284 182001 nLT et CLA,SEZ,CCE,SSA,SLA,INA FAILED
0217 05205 062775 CLA)SEZ, CCE,SSA, SLA, [NA,RSS Ewi,

0218+ A=108001

@219 ©35206 192001 KLY 8¢ LLA;SEZ;CCE,SSA.SLA,[NA.RSS
8220« AL

9221 ©@5207 0082776 cLa, szz,LcE,SSA,SLA,xNA,szA E=1,

8222« A=Qa0804

9223 ©5210 102001 HLT ey CLA,SEZ,CCE SSA,SLA,INA,SZA
B224«

@225 ©3211 002777 LL‘,SEZ,PCF'SSA,SLA,lNA,sZA,RsS E=1,

@226+ A=300001

9227 ©5212 102061 HLT 21 CLA,SEZ,CCE,SSA,SLA, INA,SZA,RSS

5=40
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HP 20400AL
FAILED
[RYNCT LOAD Sk, REG, INTO A=@77777
INA A=1000a0
rIb et MERGE SW, REG. INTO 4=177777
INA Exl, Le000000
CMA,SEZ,GLE  Exd, A2177777
CMB,SEZ,LLE,SZA E=0, A=300A00
LY €L FAILUREt CMA,SEZ,CLE IF A=177777
CHA,SEZ,CLE,SZA IF A=092290
LA, SEZ,CLE,RSS Ex0, A=177777
TMA,SEZ,LLE, INA E=0, A=289Y201
kLT P1 FAILU®ES CMA,SEZ,CLF,RSS IF
A=177777; CMA,SEZ,CLE,INA IF
A=002001
LMA,SEZ,LLE,STA,RSS Ex¢, A=177776
WLT et CrA,SL2,CLE,SZA,RSS FAILED
CMa,SEZ,LE, INA,RSS E=8, A=B382092
CMa, SEZ,uLErINA,SLA E=#, A®177776
FLI @t FATLURE® CHA,SEZ,CLE,INA,RSS IF

A3790802; CMA,SEZ,CLF,INA,
S7A IF Ax177776

CMA,SEZ,CLE,INA,SZA,RSS L=0F A=¢ZOMA2

HLT 24 LhA,SE7,CLE, INA,SZA,RSS FAILED

CMP,SEZ,LLE,SLA,RSS E=i, A=177775

nLl £t CMA,SEZ,LLF,SLA,RSS FAILED

LkA,SEZ, 1 LE,SLA £=0, A=oueae2

nLl et CMA,SE2,LLE,SLA FAILED

CvA,SEZ,L.LE,SLA,SZA E=@, A=177775

hLT 21 CMA,SEZ,CLE,SLA,SZA FAILED

UMb, SEZ,CLE,SLA,57A,RSS E=¢y, A=0VR0002

LIS} CMA,SEZ,CLE,SLA,SZA,RSS FAILLD

LPa,SEZ,LLE,SLA, INA Exp, Am177776

hLT b CMA,SEZ,CLE,SLA,INA FATLED

LMA SERZ/LE/SLA,INA,RSS =0, A=202002

HLi €1 CMA,S%2,CLE,5LA, INA,RSS FAILED

LKA, SEZ,CLE,SLA, INA,SZA E=f, A=177776

ALl 21 CMA,5¢2,CLE,SLA, INA,SZA FAILED

LMA,SEZ, LE,SLA, INA,SZA,RSS E=p,
A=QP0802

HLi ot CMA,SEZ,CLF,SLA, INA,SZA,RSS
FAILED

UMb, SEZ,uLF,55A,RSS E=0, A=17777%5

L1 €1 CMA,SEZ,CLE,SSA,RSS FAILED

CMa,SEZ,CLE,SSA E=8, A=pOAJan2

FLE €} CMA,SEZ,CLE,SSA FAILFD

CMa,SEZ,CLE,SSA,SZA E=¢, A=177775

ALY 21 CMA,SEZ,CLE,SSA,SZA FAILED

CHs,SEZ,CLE,$54,528,R3S E=), A=QB30P02

rLT 21 CMA,SEZ,CLE,SSA,SZA,PSS FAILED

CMA,SEZ,LLE,55A, 1N E=Q, A={77776

LIS} CMA,SEZ,CLE,SSA, INA FAILED

Cha,5eZ,uLE,3SA,INA,RSS £=0, A=gR@¢Q2

CHA,SEZ,LLF,SSA, 1IN ,S2A E=B, A=177776

FLT et FAILUKE? CMp,SEZ,CLE,SSA,INA,
RSS IF A=8p@nB82; CMA,SEZ,
CLE,SSA,INA,SZA IF A=177776

CMA,SEZ,CLESSSA, INA,SZA,RSS E=0,
HP 20400AL
a=200
FLE 61 CNA,thr&LE,SSA,lNA,SZA RSS
FAILED
CMA,SEZ,CLE,5S8,5LA E=d, A=177775
RLT €1 LMA,SEZ,CLE,SSA,SLA,FAILED
LME,SEZ,GLE,SSA,SLs,SZA Ex0, AZ0000D2
hL1 ¢t CMA,SFZ,CLE,55A,5LA,S2A FAILED
ChA,S:Z,(LF,SSA,5L8,R58 ExCy A=177775
HLE vL LA, SEZ,CLE,SSA,SLA,RSS FATLED
LMA,SEZ, LESSA SLA,SZA,RSS E=0,
A=Qgoee2
nLY 81 CMA,SEZ,CLE,SSA,SL#,S2ZA,RSS
FAILED
CMNA,SEZ,CLE»SSA,SLA,INA E=A, A®177776
kLT 21 CMA,SEZ,CLE,SSA,SLA,INA FAILED
CMA,SEZ,LLE,55A,SLA, INA,RSS E=0,
A=020002
CMB,SEZ,CLE,SSA,3LA, INA,SZA E=¢,
A=177776
ALT 81 FAILURE: CMA,SEZ,CLE,SSA,SLA,

INA,RSS IF A=0Q@¢@AP2) CMA,SEZ,
CLE,SSA,SLA,INA,SZA JF

A=177776
CHB,SEZ,CLF,SSA,SLA, INA,SZA,RSS E=d,
A=ugRedv2
HLT @1 CMA,SEZ,CLE,SSA,SLA, INA,SZA,RSS
FAILED
Lis @1 LUAD SW, REG. INTO A=77777
INS A=19@00a0
Mis 21 MERGE SW, REG, INTO a=177777
INA k=1, A=000QQO
CMb,SEZ,CHE,RSS E=2, A=177777
hLT 01 CHMA,SEZ,CME,RSS FAILED
CMé,SEZ,CHME E=1, A=0R000R
KL @1 CHA,SEZ,CME FAILED
CMB,SEZ,uME,SZA,RSS Ex@, A=177777
rLY 2} GMA,SE2,CME,SZA,RSS FAILED
CH#,SE!,LHE,SZA E=1, A=300082
KLY 2} CMA,SEZ,CME,SZA FAILED
LM, SEZ,LMF,INA,RSS E=1, A=gd@p@0
LIS B3} CMA,SEZ,CME, INA,RSS FAILED
CMA,SEZ,UME, INA Esl, A=820000
CMA,SEZ,CME, INA,SZA E=l, A=panoae
ALl ¢ CHA,SEZ,CME, INA OR CMA,SEZ,CME,

INA,8ZA FAILED

CMA,SEZ,CME, INA, 520 ,RSS E=l, A=Qa0R0Q

HLT @1 CMA,SEZ,CHE, INA,S2A,RSS FAILED
CMB,SEZ,CMESSLA,RSS £=0, A=177777

nLi €1 CMA,SEZ,CHME,SLA,RSS FAILED
Ch,SEZ,UME,SLA Ex1, A=40EAR0

nLi 1 CMA,SEZ,CKE,SLA FAILED
CH#,SEZ,LME,SLA,SZ4,RSS E=0, A=177777

LIS CMA,SE2,CME,SLA,SZA,RSS FAILED
LMB,LEZ,LME,SLA,SZA Ex1,A=000000

nLl 21 CMA,SE2,CME,SLA,SZA,RSS FAILED
CMA,SEZ,CME SLA, INA,RSS Enl, AZ80@p20

HLT o1 CMA,SEZ,CME,SLA, INA,RSS FAILED
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©¥5454
85455
85456
85457

95460
85461
85462

85463
85464
25465

25466

085467
23470
854714
85472

263343
192ap1

283342
102001
283344
083345
102001

283346
182001
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HP 20400AL

CMA,SEZ,CHE,SLA,INA E=l,A=000000
CMA,SEZ,CHF,SLA,INA,SZA E=1, A=00BAQQ

HLT 01 CMA,SEZ,CNE,SLA, INA OR CHA,SEZ,
CME,SLA, INA,SZA FAILED

CMA,SEZ,CHE,SLA, INA,SZA,RSS £ay,
A=@goa3o

WL @81 CHA,SEZ,CNE,SLA, INA,SZA,RSS
FAILED

CMJ, SEZ,UHE,SSA,RSS c=¢, A=177777

RLT @) CMA,SEZ,CME,SSA,RSS FAILED

CMJ, SEZ,LME,SSA Ex1, A=000009

WL @1 CMA,SEZ,CME,SSA FAILED

CMJ,SEZ,LNE,SSA,SZ),RSS E=d, A=177777

FLI 0L CHA,SEZ,CME,SSA,SZA,RSS FAILED

LhMA,SEZ,CME,SSA,SZA E=1, A=000q0Q

KLY @1 CHA,SEZ,CHE,SSA,SZA FAILED

ChA,SEZ,CME,SSA, INA,RSS E=), A=020000

HLT €1 CHA,SEZ,CHE,SSA, INA,RSS FAILED

LMA,SEZ,LME,SSA, INA E=1, As=gganoe

CM4,SEZ,CME,SSA,INA,SZA E=], A=QRRP02

HLT @t CMA,SE2,CHE,SSA, INA OR CMA,SEZ,
CME,SSA,INA,SZA

CMA,SEZ,CHME,SSA,INA,SZA,RSS E=t,
A=flgoevd

LT 231 CMA,SEZ,CHE,SSA,INA,SZA,RSS
FAILED

CMA,SE2,CME,SSA,SLA,RSS E=G, A=177777

ALY @1 CHA,SEZ,CME,SSA,SLA,RSS FAILED

CMA,SEZ,LME,SSA,SLA E=1, A=@0000QQ

hLl et CMA,SEZ,CME,SSA,SLA FAILED

CMA,SEZ,CHE,SSA,SLA,SZA,RSS E=d,
A=177777

WLl el CriA,SEZ,CHE,SSA,SLA,SZA,RSS
FAILED

CHA,SEZ,CME,SSA,SLA,SZA E=l, A=CPR2G0

WLl €l CMA,SEZ,CME,SSA,SLA,SZA FAILED

CH),SEZ,CHE,SSA,SLA, INA,RSS E=1,
A=dcaeao

hLy @t CMA,SEZ,CME,SSA,SLA, INA,RSS
FAILED

CMb,SEZ,CHE,SSA,SLA,INA E=l, A=Z8QR30

CMA,SEZ,LHE,SSA,SLA, INA,SZA E=1,
A=000208

IR T CMA,SEZ,CME,SSA,SLA, INA, OR CMA,
SEZ,CME,SSA,SLA, INA,SZA
FAILED

CMA,SEZ,CME,SSA,SLA, INA,SZA,RSS  E=g,
A=390090

HLY B1 CMA,SEZ,CHME,5SA,SLA, INA,SZA,RSS
FalILED

LI 61 LCAD SW, REG, INTO Ae877777

INA A=100200Q

nis et MERGE SW, REG, INTO A®177777

INa E=1, a=000¢@8d

CMA,SEZ,LCE,RSS E={, A={77777

wLi 081 CMA,SE2,CCE,RSS FAILFD

CMApSEZ,CCE E=1, A=g@eenac

HP 20400AL
(4.7 SEZ:LCE,S7A RSS E=1,A=177777
HLT FAILURE: CMA,SEZ,CCE IF
A=1@0@8¥; CMA,SEZ,CCE,RSS IF
A=177777
CMs,SEZ,CCE,SZA E=l, A=p33000
LT o1 CMA,SEZ,CCE,SZA FAILED
CMA,SEZ,CCE, INA E=i, A=@23000
CMa,SEZ,CCE, INA,RSS E=1, A=p@ddgoa
KLY et CMA,SE?,CCE, INA OR CMA,SEZ,CCE,

INA,RSS FAILED
CMJ,SEZ,CCE, INA,SZA E=f, A=0840@0
nLl et CMA,SEZ,CCE, INA,SZA FAILED
CMA,SEZJCCE/INA,SZA,RSS E=), A=22003d0

HLT @1 CHA,SEZ,CCE, INA,SZA,RSS
CMs,SEZ,CCE,SLA E=i, A=177777
CM#,SEZ,CCE,SLA,R3S E=1, A=@330A0
nLl et FAILURES CMA,SEZ,CCE,SLA IF

A=21777773 CMA,SEZ,CCE,SLA,
RSS IF A=@¢edve

CMA,SEZ,CCE,SLA,SZA E=1, A=177777
CMA,SEZ,CCE,SLA,SZA,RSS E=], A=pRaace
nLl ot FAILURES CMA,SEZ,CCE,SLA,SZA IF

A=1777777 CMA,SEZ,CCE,SLA,
SZA,RSS [F A=g@aeau
CMA,SEZ,LCE,SLA,INA E=1,A=0¥B40230
CMA,SEZ,CCE,SLA,INA,RSS E=}, A=p00a80
ALl ey CMA,SEZ,CCE,SLA,INA OR CMA,SEZ,
CCt,SLA,INA,RSS FAILED
CMA,SEZ,CCE,SLA,INA,SZA E=1, A=202a00

HLY 21 CHA,SFZ,CCE,SLA, INA,SZA FAILED

LhA,SEZ,(CE,SLA, INA,SZA,RSS E=1,
A=0gR008

HLY 81 CMA,SEZ,CCE,SLA, INA,SZA,RSS
FALLED

CMA,SEZ,CCE,SSA,RSS E=y, A=177777

HLT el CMA,SEZ,CCE,SSA,RSS FAILED

Ck4,SEZ,CCE,SSA E={, A=@28a020

nLl el CMA,SEZ,CCE,SSA, FAILED

CM»,SEZ,CCE,SSA,SZA E=i, A=177777

CMs,SEZ,CCE,SSA,SZA,RSS E=l, A=p@lneg

wLl 21 FATILURES CHA,SEZ,CCE,SSA,SZA IF
A=1777773 CMA,SEZ,CCE,S5A,
SZA,RSS IF A=deo2as

CM),SEZ,CCE,SSA,INA Ewl, A=202800Q

CMA,SEZ,CCE,SSAp INA,RSS E=1, A=;00@8Q

KLY el CMA,SEZ,CCE,SSA,INA OR CMA,SEZ,
CCE,SSA,INA,RSS FAILED

CMb,SEZ,CCE,SSA, INA,SZA E=1, A-¢0B0Q

hLY @1 CMNA,SEZ,CCE,SSA, INA,SZA FAILED

CMA,SEZ,CCE,SSA, INA,S2ZA,RSS E={,
A=0p030800

ALY oL CMA,SEZ,CCE,SSA,INA,8ZA,RSS
FAILED

CMM,SEZ,LCE,SSA,SLA,RSS E=l, A®177777

KLY @1 CHA,SEZ,CCE,SSA,SLA,RSS FAILED
CMA,SEZ,CCE,SSA,SLA E=l, A=pdagea
HLT 21 CMA,SEZ,CCE,SSA,SLA FAILED
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Listing
Alter-Skip Instruction Test

HP 20400AL

LMJ,SEZ,CCE,SSA,SLA,SZA E=l, A=177777

CMA,SEZ,:CFySSA,SLA,SZA,RSS E=1,
A=3¢008d0
hLT 84 FAILURE?® CMA,SEZ,CCE,SSA,SLA,

SZA IF A=177777) CHA,SEZ,
CCE,SSA,SLA,SZA,RSS IF

Ax00¢000
CM»,SEZ,CCE,SSA,SLA,INA E=1, A=200A00
CMA,SEZ,LCL,SSA,SLA, INA,RSS E=1,

A=A0u8080
HLT 21 CMA,SEZ,CCE,SSA,SLA,INA OR CMA,

SEZ,CCE,SSA,SLA, INA,RSS

FAILED
CMA,SEZ,UCE,SSA,SLA, INA,SZA E=1

L=028800
ALY 31 CMA,SEZ,CCE,SSA,SLAA, INA,SZA

FAILED
LMA,SEZ,CCE,SSA,5LA, INA,SZA,RSS  E=y,

A=0g203n
bLI &) CMA,SEZ,CCE,SSA,SLA,INA,SZA,RSS

FAILED
LIs €1 LOAD SW, REG. INTO A=¢77777
INS A=102000
MIA B1 MERGE SW, REG. [NTO A=177777
INA k=1, A=0000¢08
CCA,SEZ,CLE  E=d, A=177777
CCA,SEZ,CLE,SZA E=0, A=177777
KLT Pl CCA,SE2,CLE OR CCA,SEZ,CLE,SZA

FAILED
CC),SEZ,CLE,RSS E=g, A=177777
CCH,SEZ,LLE,SLA,RSS E=0, A=177777
KLE 21 CCA,SEZ,CLE,RSS OR CCA,SEZ,CLE,

SZA,RSS FAILED
CCh,SEZ,LLE,INA E=l, A=g8d0u0
LT B1 CCA,SEZ,CLE,INA FAILED
CCh, SE!;LL?:INA RSS E=1, A=g00ned
nLl CCA,SEZ,CLE,INA,KSS FAILED
CC‘,SEZ:CLE'!NA,SZA E=1, A=@32@08
LT €1 LCA,SEZ,CLE, INA,SZA FIAILED
LCA,SEZ,LLE,INA,SZA,RSS E=1, A=008000
KLT 61 CCA,SEZ,CLE,INA,SZA,RSS FAILED
LCA,SEZ,CLE»SLA,RSS E=0, A=177777
KLT o1 CCA,8EZ,CLE,SLA,RSS FAILED
CCA,SEZ,CLE,SLA E=8, A=177777
kLT et CCA,SEZ,CLE,SLA FAILED
CCA,SEZ,CLE,SLA,SZA E=, A=177777
KLY 2% CCA,SEZ,CLF,SLA,SZA FAILED
CCA,SEZ,CLE:gLArSZA:PﬁS E=3, A=177777
hL1 €t CUA,SFZ,CLE,SLA,SZA,RSS FIALED
LCs,SEZ,CLEp5LA,INA E=l, A=002000
nLi o1 CCA,SEZ,CLE,SLA, INA FAILED
LCA,SEZ,LLE,SLA,INA,RSS E=], A=ydnaued
hLT 01 CCA,SEZ,CLE,SLA, INA,RSS FAILED
CCA,SEZ,CLE,SLA,INA,SZA E=), A=GB@C0R
kLT &} CCA,SEZ,CLE,SLA,INA,SZA FAILED
LCA,5EZ,LLE,SLA,INA,SZA,RSS E=q,
A=3go0de

HP 20400AL

LT &1 LCA,SEZ»CLE,SLA,INA.%ZA,Rss
FATLE

CCh,5EZ,LLF,SSA,RSS E=8, A=177777

KLY o1 CCA,SEZ,CLE,SSA,RSS FAILED
LCH,SEZ,CLE,SSA E=0, A=177777

rLl @t CCA,SEZ,CLE,SSA, FAILED
LCA,SEZ,CLE,SSA,SZA E=0, A=177777

KLT #L CCA,SEZ,CLE,SSA,SZA FAILED
CCA,SEZ)LLE,SSA,SZA,RSS E=2, A=177777

hLT #f LCA,S5E2,CLE,SSA,SZA,RSS FAILED
CCA,SEZ,LLE,SSA, INA E=1, A=300p060

mLT 21 CCA,SEZ,CLE,S35A,INAA FAILED
LCs,SE2,C0LE,SSA,INA,RSS E~i, A=2@3AG0

kLY €1 CCA,SEZ,CLE,SSA, INA,RSS FAILED
CCA,SEZ,LE,SSA,INA,SZA F=1,A=0080000

rLT 71 CCA,SEZ,CLE,SSA, INA,SZA,RSS FAIL

CCA,SEZ,LLE,SSA,INA,SZA,RSS E=1,
A=B2B0U080

kLY 22 CCA,SEZ,CLE,SSA,INA,SZA,RSS
FAILED

€Ch,SEZ,CLF,SSA,SLA E=g, A=177777
LCA,SEZ,LLE,SSA,SLA,RSS E=@, A={77777
WLl ot CCA,SEZ,CLE,SSA,SLA,RSS OR CCA,
SEZ,CLE,SSA,SLA FIALED
LCh,SEZ,CLE,SSA,SLA,SZA F=@, A=177777

hLl @1 CCA,SEZ,CLE,SSA,SLA,SZA FAILED

CCA,SEZ,CLE,SSA,SLA,SZA,RSS E=@,
A=177777

kLl 81 CCA,SEZ,CLE,SSA,SLA,SZA,RSS
FAILED

CCA,SEZ,CLE,SSA,SLA, INA E=1, A=G0B30QQ

kLY @1 CCA,SEZ,CLE,SSA,SLA,INA FAILED
CCA,SEZ,CLE,SSA,SLA, 1HA,RSS E=1,
A=0p3089
kL1 1 LCA,SEZ,CLE,SSA,SLA, INA,RSS
FAILED
LCA,SEZ,LLE,SSA,SLA,INA,SZA E=1,
A=0p08808
kLT 018 CCArSEZ,CLE,SSA,SLA,INA,SZA
FAILED
CCA,SEZ,LLE,SSA,SLA, INA,SZA,RSS E=1,
A=Cg@000
HLT e CCA,S5EZ,CLE,SSA,SLA,INA,SZA,RSS
FAILED
Lis 01 LOAD Sw, REG., INTO A=277777
INA A=p242R3
MIa ot MERGE SW, REG., INTO A=177777
INA E=1, A=0QP3@00
cC),SEZ,CHE,RSS E=@, A=177777
HLT #1 CCA,SEZ,CHE,RSS FAILED

LCA,SEZ,CNE E=1, A=177777

HLY @1 CCA,3EZ,CME FAILED
LCA,SEZ,CHE,SZA F=0, A=177777
CCA,SEZ,CHE,SZA,RSS E=1, A=177777

nLl et FAILUREs CCA,SEZ,CME,SZA IF

E=2, CCA,SEZ,CME,SZA,RSS IF
E=t

5=41



Listing
Alter-Skip Instruction Test

PAGE 0244 #09 HP 20400AL

8029 ©%621 083644 LCA,SEZ,CME, INA E=1, A=000000

AB30  U3622 003646 €Ch,SEZ,LME, INA,SZA Erl, A=0U0U9Q

0031 95623 102001 wLT €1 CCA,SEZ,CNE,INA OR CCA,SEZ,CME,
av32s. IMA,32A FAILED

9433 ¢562a 903645 CCh,SEZ,CME, [NA,RSS £=1, A=220000

0u34 83525 102003 HLT et CCA,SEZ,CHE, INA,KSS FAILED
2235 05626 0a3647 ©C4,SRZ,CME, INA,SeA,RSS Exl, A=¢eRade

0036 85627 1220y nly 21 CCA,SEZ,CHE, INA,SZA,RSS FAILED
Y037 BO638 Bed65¢ CCA,SEZ, ME,SLA EsC, As{77777

0G38  ©9631 V¥36d| €Ch,SELpLME ) SLA,KSS E=1, A=177777

BU39 VY632 1¢c0Ry A NH FALLUKES CCA,SEZ,CME,SLA IF
040 f.=%, CCA,SEZ,CME,SLA,RSS IF
Budye (X

ep42 85633 883052 CCH,SEZ,CHME,SLA,SZA E=8, A=177777

@n43 05634 983653 CCA,SEZ,uME,3LA,SZA,RSS Exl, Au177777

2244 25635 142201 L% 2 FAILUNE? CCA,SEZ,CME,SLA,SZA IF
69d5e Erd, CCA,SEZ,CME,SLA,SZA,RSS
A746% 1F Es=t

6447 05436 083654 CCApSEZ,LME, SLA, 1A Ex1, A=2000C@

2048 25637 303655 CCA,SEZ,LMi,SLA, INA,RSS Exl, A=@i1aue

2949  2564¢ 182001 KLY et CCA,SE2,CHE,SLA, INA OR CCA,SEZ,
0050 CME,SLA, INA,RSS FAILED

u51 85641 803656 CCh,SEZ,UME,SLA, INA,SZA E=] A=@A02A0
en52 05642 102001 WL @1 CCA,SE2,CME,SLA, INA,SZA FAILED
v053 05643 003657 LCA,SEZ,1.ME LA, (NA,SZA,KSS €21,
0054 A=0g0008
£udbb  ©5644 102401 KLI W1 CCA,SEZ,CHE,SLA, INA,SZA,RSS
"a56 FAILED
$957 #5645 003660 LCA,SEZ,LME,SSA E=0, 4=177777
¥P58  vb646 BU366] CCh,SEZ, LML, 554,RSS E=1, A=177777
P¥59  ¢d647 102001 LI @1 FAILUKE: CCA,SEZ,CME,SSA IF
9060+ tmo; CCA,SEZ,CME,SSA,RSS IF
Mudis ket
0u62 1856508 803662 CChypSEZ,LME,55A,52A €=, A=177777
2068 85631 823063 LCA,SEZ,CMe,SSA,SEA,RSS Exl, A=177777
€064 05652 L0260 kLY @3 FAILURES CCA,SEZ,CME,SSA,SZA IF
BL65* E=d3 CCA,SEZ,CME,SSA,SZA,RSS
V066w Eat
€367 05653 PB3664 CCA,SEE,CME,3SA, INA E=1, A=Z0uYnes
2068 05654 B23665 CC4,SEZ,CHF y5SA, INA,RSS Em1, A=pB20d0
0209 85655 102281 HLT Py CCA,SFZ,CHME,SSA, INA OR CCA,SEZ,
[N CME,SSA, INA FAILED
8G71 05656 093666 CCh,SEZ,LNE,SSA, INA,SZA E=1, A=00@000
0¥72 5657 102091 ALY vL CCA,SFZ,LME,SSA, INA,SZA FAILED
€873 95660 683067 LCA,SEZ, LM s 8SA, INA,SZA,RSS E=1,
0p74ae A=v¢2900
¥275 85661 102001 HLY 02 CCA,SEZ,CME,SSA, INA,SZA,RSS
2076 FAILED
8077 05662 Y8367} LCA,SEZ,LME,SSA,SLA,RSS E=d, A=177777
9978 05663 122001 RLT 21 CCA,SEZ,CME,SS4,SLA,RSS FAILED
@979 V2664 0B3678 CCA,SEZ,LME,5SA,SLA E=1, A=177777
0¥BA 85665 102001 ALT ¥l CCA,S5Z,CME,SSA,SLA FAILED
9081 Gb666 BBI6TS CCH,SEZ,L4F »SSA,5LA, 52A,RSS Exg,
2082 a2177777
eu83 5657 102¢01 mLI 01 CCA,3EZ,CHE,S54,SLA,SZA,RSS
[LETL] FAILED
w85 5678 203672 CCA,SEZ,CHE,SSA,5LA,SZA Enl, Aw177777

PAGE ©245 #39 HP 20400AL
9ue6 @ba71 10200] ML €1 GCA,SEZ,CME,SSA,SLA,SZA FAILED
€C87 05672 083674 CCh,SEZ,CHF,SSA,SLA, INA Exi, Az000000
P08 05673 803675 CCE,SEZ,CME,SSA,SLA, INA,RSS E=13
V989 L=V d800
U998  ©5674 102001 nL1 et CCA,SEZ,CME,SSA,SLA,INA OR CCA,
vu91 SeZ,CHE,SSA,SLA, INA,RSS
Qu92« FAILED
€693 05675 0@3076 CCHoSEZ,MFy3SA,SLA, INA,SZA E=st,
ea94n A=a20d00
€095 85676 102v0} KLT €1 CCA,SEZ,CME,SSA,SLA, INA,SZA
0296+ FalLED
8097 U5677 203677 CCA,SEZ,CHF,S5A,SLA, INA,SZA,RSS  Faf,
9098w A=0020800
0u99 0S7¢@ 102001 HLT e LCA,SEZ/CHME,SSA,SLA, INA,RSS
“160v FAILED

€1yl 85741 102501 LIs €1 LOAD Sw, REG, INTG A=@877777
0102 o792 802004 INA A=132800
6163 957038 1e240) Mls 01 HERGE SW, REG. INTO A=177777
0184 05774 002004 INA b=, A=0RICRR
8145 95745 BB374y CCA,SEZ,LCE,RSS
0186 €b7dE 102001 WLl ey CCA,SEZ,CCE,RSS FAILED
6197 95717 V83740 LCH,SEZ,LCE  E=1, A=177777

0188 ¢571¢ 203743 CCs,SEZ,LCE,57A,R5S E=l, A=177777

0109 85711 182941 KLY @1 CCA,SFZ,CCE OR CCA,SEZ,CCE,SZA,
0110 RS FAILED

€111 085712 003742 CCA,SEZ,uCE,5ZA E=l, A=177777
w112 82713 vp3745 CCA,SEZ,CCE, INA,RSS E=i, A=20000@
W13 95714 192201 kLT 01 FAILURES CCA,SEZ,CCE,SZA IF
e11aw A=1777773 CLA,5EZ,CCE,INA,RSS
@115« IF a=0€00up
9116 05715 ve3744 CCH,5EZ,CCE, INA E=l, A=0083002
6117 dH71€ va3746 CCP,SEZ,LCE, INA,34A E=l, A=4Uv080

B118 05717 102ud1 LT 21 L.CayS22,CCE,1NA OR CCA,SEZ,CCE,
6119+ 14 ,SZA FALLED

0120 5720 893747 CCh,SEZ, CE,INA,S24,RSS E=1, A=080g80¢

€121 ¢5721 lezady R 6L CCA,SFZ,CCE,INA,SZA,RSS FAILED
0322 65722 003751 LCA)SEZ,CE,SLA,RSS Ex1 A®177777

0123  ©€b723 10200} Wl o6l UCA,SEZ,CCE,SLA,RSS FAILED
6124 85724 863750 CCh,SEZ,LCF,3LA Exl, A=177777

6125 05725 203753 LCh,SEZ,LCE,SLA,S2A,RSI E=l, A=177777

6126 85726 le24vy RLY €1 CCA,3E2,CCE,SLA CR CCA,SEZ,CCE,
6127+ SLA,SZA,RSS FAILED

0126 05727 ¥03752 €Ch,SEZ,OCE,SLA,SZA E=i, A=177777

0129 ¢€575¢ 883755 CCH,SEZ,CCF,SLA,II'A,RS3 Exl, A=02004d

8130 05731 1e2201 kLT el FAILUKE CCA,SEZ,CCE,SLA,SZA IF
€131+ h=1777773 CCA,SEZ,CCE,SLA,
8132+ INA,RSS IF AmyoC

0133 ©5732 083/54 CCH,SEZ,CCE,SLA, INA Exl, A=000000

€134 @5733 283756 CCA,SEZ,rCF,SLA,INA,S52ZA Exl, A=¢0@0@Q

8135 05734 102001 WLT Pt CCA,SEZ,CCE,SLA,INA QR CCA,SEZ
0136 CLE,SLA, INA,SZA FAILED

03137 ©5735 003757 CLhySEZ,CCE»SLA, INA,SZA,RSS E=f,

0138+ A=P 30080

8139 05736 102001 W1 01 CCA,SEZ,CCE,SLA,INA,SZA,RSS
0140+ FAILED

€141 09737 00376} LCA,SEZ,LCE,SS5A,RSS Ex1, A=177777

€142 65740 182€0¢1 LT a1 CCA,SEZ,CCE,SS4,KSS FAILED

5=42

N180w
%181
v182«
v183
visa
¢185
@186
@187
vi1s8
@189
2190
€191
€192
0193
Clya
¥1996
#1496
9197
e198
2199

PAGE

2200
w2n1
f202
w203
wze4
woub
eee6
@2u7
Q206
0209
8210
@211
f212
f213
0214
€215
(#2301
®z17
ezie
n219
®220
w221

VY46 #09

057414
85742
#5743

v5744
05745
¢5746

05747
05752
©b751

5752
85753

05754
5735
895756
9757

eo760

¢¥3761
es782

05763

85764
@576%

@966

05767
03770

057714
05772
05773
06990
6120
26201
CLERF
Cened
uo?24
BERYL-]
2600t
eeavny
eonye
@on11
LRV
00113
goula

093760
263763
102401

803/62
PR3/65
102201

803/64
903766
102001

Q83767
102001

003771
102001
ee3770
283773

1020014

eas3772
2037/%5

102001

203774
203776

1220061

003777
102001

Qvonde
127773
w0600

062035
872754
162434
912437
ev2ua2
v26p2g
162034
©¥3z288/
172034
Ysbisa
262034
@éb2adp
vaevis

ed47 ¥0O9

E6ayh
V6aL6
26017
wen2e
€222t
vouz2
Youn23
Gonzs
a6u25
boun26
een2?
06236
66031
AR 32
o643I3
V64
€6435
voa 36
€637
LERT
honay

826206
062035
$72234
126041
162034
CIVTALY
172034
Y3ovudd
262034
852049
826051
v2enzy
062035
272034
12604y
v6z00e
002000
173777
#gavibe
¥b/72
d9evby

«+« NO ERRORSw

BNL

REST

AMLD

STARY
RSTAR
AVESK
BNASAK
MASK
BEC

HP 20400AL
CCA,SEZ, CE,SSA E=t, A=1}7777
CCA,SEZ,LCF,5SA,S2A,RSS E=l, A=177777
HLT €1 CCA,SEz,CCE,SSA OR CCA,SEZ,CCE,
$54,52A,RSS FAILED
LCs,SEZ,CCE,S5A, 844 E=1, A=177777
CCH,SEZ,CCErSSA, [NA,RSS L=, A=00EN02
RLT @1 FAILURES CCA,SEZ,CCE,SSA,SZA IF
A=1777773 CCA,SEZ,CCE,SS4,
INA,RSS IF A=d@bipe
LCA,SEZ,LCE,3SA, INA E=1, A=gl0adc

CCA,SEZ,CRrS3A,INA,SZA Eml, A=gvOQ0l@

AL

“1 CCA,SEZ,CCE,SSA, [NA OR CCA,SEZ,
CCt ,SSA,INA,SZA FAILED

CCh,SEZ,CCE,SSA, INA,SZA,RSS E=1,Aadu0d00

A=80300y

FLY o8 CCApSEZ,CCE,SSA,INA,SZA,RSS
FAILED

CCr,SEZ,LCE,SSA,SLA,RSS E=l, A=177777

rLl @1 CCA,5EZ,CCE,SSA,5LA,RSS FAILED

LA ,5EZ, LR OSA,S5LA E=l, A=477777

CCa,SEZ,CCE/SSA,SLA,SZA,RSS E=t,
A=177777

LIS a3} CCA,5E7,CCE,SSA,SLA OR CCA,5EZ,
CCt,S5A,SLA,SZA,RSS FALED

CCA,SEZ,CCE,S5A,SLA,SZA E=l, A%1/7777

CCA,SEZ,CCE,55A,SLA, INA,RSS E=t,
A=QQUeRQ

rLl 2t FALLUXES CCA,SE2,CCE,SSA,SLA,
SZA IF A=177777) CCA,SEZ,CCE,
S$54,SLA,INA,RSS IF 42320600

CCAySEZH)LLE,S3A,SLA,INA E=1, A®BGIAUY

CCh,SEZ,(CE,SSA,SLA,INA,SZA k=1,
A=23900¢

rLl ey CCA,SEZ,CLF,SSA,SLA, INA OR CCA,
SEZ,CCE,5SA,SLA,INA,SZA
FAILED

LC),SEZ,CL,SSA,SL A, INA,S2ZA,RSS E=1,
A=20@YO0

hLL € LCA,SEZ,CCE,SSA,SLA,INA,SZA,RSS
FAILED

cLe

JMP FODIF, 1

LEF RESE

GRG 6@@an

LDA RSTAR

STs START

LD) START,I

aNL EMASK

aik

JHF AMOD

LDA START,I1

I1Ck BMASK

ST START,I

154 START

LDA START

CLP4 FASK

JMF REST

HP 20400AL

JMF BMOD

LDA KSTAR

STA START

JMF BEG, I

LDs START,I

ANL AMASK

STA START,I

15z START

LDa START

CPa MASK

JMF RESTH

JMF AMOD

LU# RSTAK

5T4 START

JNF BEG, 1

VEF BEGIN

GEF BEGIw

wCY 173777

LCT vodeove

LEF MODIF=1

LEF BEGIN#1

ENL




Listing
Memory Reference Instruction Test

MEMORY REFERENCE INSTRUCTION TEST

Tape No. HP 20401B
Listing No. HP 20401BL

02816-1 5=43/5=44






PABE

egey
FIN
FIN
HALT
HALTY
INIT
LuoPL
Loor2
PaRT2
STARL
START

eany

307663
307666
037661
Iu7667
407642
2Q7648
287658
287654
807663
807664
¢* NO ERRORS»

PAGE 20802 #01

eoet
(113}
Bwe2
2803
2¢g4q
8403
fea6
o807
2uus
29@9
@10
[L18Y
@812
2213
6014
8915
@216
o017
80318
eai9
eu20
8021
0322
0923
0924

27642
8642
07643
87644
87643
07646
07047
27650
87651
v7852
87653
87654
87655
87656
07657
¥7668
87661
87662
87663
87664
87665
87666
87667

863663
873664
267667
286504
177664
082004
B73664
653666
027654
2276453
867661
177664
Pe2824
873664
053665
182081
027653
eesse2
[LIT.IT)
087642
ee180
102801

#« NO ERRORSe

ASFB,A.BsL,T
ASKB,A.BsL,T

ORG 76428
INIT LDA STAR1

8TA START

LDB HALTH
LOCP) INE

STE START,I

INA

STA START

CPa FINL

JHF PART2

JMF LOOPY
PART2 LDE HALT
LOCP2 STE START,I

INA

STA START

CPA FIN
HALT nLY 81

JHF LGOP2
STARL OCT 2
STARY CCT @
FIN DEF INIT
FINL CCT 100
HALT1 CLCT 10204y

END

HP 20401BL

HP 20401BL

PUT HALT IN B KEG,

STB IN CURPENT ADDR,
INCR, WORKING ADDR.

ARE INT, LOCNS, COMPLETE
YES

NO

102001

ST3 IN CURRENT ADDR,

1S CORE INIT, TO HALTS
YES
NO

PAGE @@oi
2261
A2 Au3653
A3 083654
A4 Yy3635
AS @23656
AA 203651
AAl 443657
AB 223652
ALl 281316
c2 323640
cay 0036435
c3 2936414
C34 393646
c4 083642
cag 283647
[2-3) 2836580
Ca 283636
Cal 203643
cs 283637
(13} 783644
D2 283717
D21 on3725
b3 283720
D31 3083726
D4 2083721
DS aayz22
DA 9e3715
Dy 2083716
bB1 703724
Gr1 na4ele
GD2 20840822
613 224235
6p4 204047
GD5 204064
GD6 204877
6p7 304112
6p8 204127
Gp9 284143
12 283670
13 233671
1A 223666
18 3083667
1TE 283562
124 203625
122 285812
123 8a60812
128 ae13tt
L2 323674
L28 333784
L3 383675
L38 Ja3ze2
La 203676
LS 303677
La 303672
La 483673
LeB ag37es
Leg 284802
PAGE @202
Lr2 no4a14
Lp3 av4d27
LP4 30404y
LPS A04054
LPe 2084270
Le? 234103
Lra 204117
LP9 204133
oT2 3061310
82 0a3711
528 283713
$38 283714
SA @e3707
sB 203710
SEL ae3712
S15 nasee3
s16 2062303
SIX 003602
T9
TAG
TAl
X2
X3
X4
x5
XA
XB
i12
213
ADNK
ADNKL
ADMKB
ANS3
ANS4
ANSS
ANS6
AFATL
APAT2
ASEW
ASEG]
ATEMP
Ball
BAD1®
BAD1L
BAD12
BAVL3
BAD14
BAb2
BAD3
BAD4
BADS
BALG
BAD7
BADS
BAL9
BASE
8aslcC n310008

Listing

Memory Reference Instruction Test

ASEB,ASBL,T

HP 20401BL

HP 20401BL

5=45



Listing
Memory Reference Instruction Test

PAGE ©9a3 HP 20401BL

BINST 203620
BTEMP ang267
CANY ng2502
CAN2 8e251t
CAN3 ne2520
CAN4 neas27
CANS no2s37
CANG 032556
CAN7 822565
CcaDy 203333
ccap2 723346
CCAD3 233360
CCAD4 323373
CCADS 323405
CCAD® Ag3422
CCAD? 223426
ccaps An3440
CCANI 302577
CCAN2 222607
CCAN3 332617
CCANaG n@2627
CCANS 222637
CCANS #2656
CCAN? #02666
[1o1:1 3% 093454
ccebp2 1233467
cceo3 na3501
ccab4 293514
ccebs 2083526
ccaDe 423536
ceso7 303544
cceps 703556
ccLey W23063
ceLs2 733074
ccLe3 203077
CCLB4 2031085
CCLBS ne3113
ccLee 203123
ccLez 283127
ccLes 203136
CCLN1 2082775
CCLN2 003903
CCLN3 203211
CCLN4 cazeL7
CCLNS 203025
CCLNSG 403044
CCLN? 2030853
CCcOont 202356
CCON2 02447
CCOR1 032708
CCOR2 02710
CCOR3 se2720
CCOR4 082730
CCORS 002742
CCORG 762751
CCOR7 802756
CCOR8 202765

PAGE 0804 HP 20401BL

CCSAyL 203147
CCSA2 @p3156
CCSA3 203165
CCSA4 003174
CCSAS ea3203
CCSA6 ee3212
CCSA7 303217
CCsA8 093226
CCsBy 203237
ccsB2 203246
CCsB3 293255
ccsBa 2032064
CCsBS 2303273
ccsBé 293303
ccsB7? 283310
ccsBe 223317
CONT! 732153
CONT2 ¢02178
CONT3 ea2205
CONT4 ne2222
CONTS 082237
CONT® 282251
CONT7 @@2263
CONTS 29227%
CONT9 agale7
ERRY 923600
ERR2 295000
ERR3 206000
ERROR 291259
FIVE sa36e1
FIVEI 39508814
FX1A as2116
Fxaa 202131
6p1@ 784187
6h11 2334174
6pg2 204210
6D13 a84223
8p14 204236
GD1S 2042514
6r16 004263
647 204276
6D18 204310
(0% ] 204324
epa¢ 084337
epat #24353
6p22 324366
6D23 a34408
6p24 204423
6D2s 204442
epa6 234461
ep27 234500
6D28 aa4517
6D29 234536
ep3e 834554
6031 284573
6D32 294612
6Dp33 204634

CAGE 6U¥2%
6034 7204658
1BASE 291300
IFIVe 7225002
1iFAR Pu13L5
11PA2 245415
11FA3 326015
TIPAT 203635
11PS0 aa1320
1IPS1  wa5017
11PS2 206617
11PST 323706
1120 201312
1121 38363¢
1122 205213
1123 706213
INST2 2936214
INST3 0u3622
INST4 203623
INSTR 221270
1FAT2 we3633
IFATS 203634
181X awede2
1TWO we36e3
LP1R 2248147
LPLIL 744164
LH12 #a4200
LFLS J04214
LPia and227
LPLS ¥04243
LP16 204255
Ley7 724270
Le18 704302
LP19 234315
Lp2¢ 234338
Lp21 704344
Lr22 244357
Lp23 234373
LP2sa 324441
LrP2s 224427
LrP26 324446
Lr27 434465
Lpa2s8 anasSe4
Lp29 204524
Le3a an4542
LP3t 204560
Lr32 204577
LpP33 204616
LP34 204635
LFAT 281271
NARY ael424
oT12 223617
PATY 823631
PAT2 303632
PAT3 aes920
PATS aese22
PATS e%024
PATSA 05014

PAGE 0246
PATG 275826
PATOA ne6R14
PETL 291313
PBT2 331314
PETY 222203
RET2 $02206
RET3 qe20tl
RET4 @a2814
RETS 202226
RET6 222034
FET? 202243
FETS ¢02954
KET9 82376
RET] ee1277
RETN #04656
SIFVE 233614
8isix 223615
siTe aa1307
S1T2 223646
S175 225041
8176 206011
SIx1 226001
SFaT 201272
SPATS 201317
SPATL 223703
SPAT2 205216
SFAT3 3060816
Spi2 203704
SPT3 903708
STwO 491301
SUBR 201244
TADA 201175
TADAL 2n3322
TADAZ a34374
TADB 291216
TADBL 023443
Taba2 an4522
TAND 21076
TANDYL ¥e2473
TAND2 004052
TCPA 381840
TCPAL 2m2312
TCPA2 024000
1cPB 261057
TCPB1 ?QA2402
TCPB2 424025
TIOR 228131
TIOR1 e@2671
TI0R2 204162
TI82 201012
Ti82y 782137
TJHP enidel
TJHPL  2@2000
1JSB 291003
TJISBEL 202062
TLDA na1140
TLDAL  e@2770

HP 20401BL

HP 20401BL



PAGE @aa7
TLDA2 z0424y
LD8 1146
TLDB1 33056
TLDB2 204266
TSTA an1154
TSTAL #a3141
TSTA2 2n4343
1876 321163
15781 2303231
T5TB2 424342
TX0R 01114
TXOR1 2e257¢8
TX0k2 834115

=« NO ERRORSe

PAGE

esel
eaat
eep2
2803
eued
e0es5
2006
8ve7
0008
8209
0v10
(128}
vo12
eu13
0314
8615
0816
eui7
0018
89819
0920
8921
ev22
ev23
su24
2225
en26
8027
8028
8v29
enle
0031
2032
2033
8034
2035
8336
2037
2938
0039
0040
enat
[L'T}3
2843
9044
su4s
2046
2047
2048
2049
8050
0051
@852
23953
0854
655
8956

oszs sot

bigae

eleee 0025089
¢loe] 825003
013082 182061
81023 015244
01004 ©82211
@1305 192608]1
01306 vooLOly
01907 182001
91210 0924080
91011 BO64CE
81312 1e250)
e1a1s 106591
01314 234009
01315 825817
81216 ¥25421
1017 YB6DYV4
©1020 825014
01021 Y0604
€1322 206302
©1923 ig2081
vila24 oveede
V¥1925 102501
01226 186301
01227 234001
01330 025032
81431 025034
01a32 282804
21033 ¢¥25927
#1034 ¥020804
91235 082002
212336 192001
b1237 ee2500
01048 102501
81241 10650}
©1242 250001
61443 025045
@las4 lo280}
01045 B02004
@1m46 0O6BR4
21nd?y 058001
#1a5p 825052
81a51 182001
81052 02004
81653 00602084
21254 056081
21255 025087
21456 122081
21037 1@25e1
21068 186501
81061 054000
01062 B25064
21063 102201
01064 V02004
Y1265 206204
210866 854000

ASPB,A,B,L,T

BASIC
TIre

TisB

Tisz

TCFA

TCFB

ORG jevB8
CLA,CLE
JMF TIMPe2
HLT 0t

JS8 SUBR
SLA,RSS
HLT 0%
SLE,RSS
HLT 81

LIs ot
JMF ee2
JMP 043

JNF wed

HLY o1
L1 ey

JMF #e2
JHP e43

LIa ot

cP8 @

A=@,E=g

TJMP FAILED

TJSB FAILED
TJSB FAILED
A=g

B=p
A=377777
B8=077777

TISZ FAILED=A

A=077777
8w@77777

T1SZ FAILED=B

A=B77777
8=877777

TCPA FAILED
A=100200
B=100208

TCPA FAILED
A=1p02a1
8=100001

TCPA FAILED
A=R77777
88077777

TCPB FAILED
Awiooae
B8=10000

HP 20401BL

HP 20401BL

Listing

Memory Reference Instruction Test

PAGE P09 #0¢

2857
0058
ens9
4960
ea6L
en62
09363
"PLL}
8265
[T
2067
2068
8v69
ev79
8071
8u/2
8n/s
2v74
8ur5
8476
8977
€078
8079
(L1}
Qusl
roy2
CLLR
2284
@385
ves6
2087
9088
Yed9
év90
Yu9y
0892
2893
L.LIT}
0n95
“290
28997
2098
Bu99
@108
@191
e1e2
@103
v104
2105
e1an
0197
2168
f199
@118
6111l
e112
6113

2143
€144
€145
2146
0147
2148
2149
2130
@151
2152
2153
2154
8155
6156
8157
8158
2159
216¢
¢1o61
vi62
0163
4164
4165
c166
8167
2168
2169
3%4°)

81467
e1a70
81071
g1ny2
e1a73
€io74
81375
014976
e1877
eriee
[28 %31
81192
01143
61144
011¢5
él1a6
21197
e1118
et
e1112
21113
01114
L1115
viL16
21417
vigee
ei121
81122
21123
ei124
61128
21126
21127
21130
8113}
e1132
01133
01134
91135
81136
21137
81140
v114y
e1142
81143
8l144
01145
0i146
w1147
21130
81151
21152
61103
vlgsd
(23511
81156
21157

825974
102001
282004
Bd6va4
954029
a25e76
102901
@o2408
dgnday
192501
106581
vd6084
Qiowvdt
802902
102001
986064
318041
002020
102061
oenate
192861
Qvza00
806408
102501
106501
200891
Ap2oo2
102001
236204
82301
¥g2021
1290y
Beedly
122v01
1v25081
126501
206804
03089y
@03009
302002
102a0y
¢0z408
806400
goi271
8h1z7y
02h146
1b29dy
véza09
065271
192501
8Suvuy
826154
192401
vezdve
306408
1825614
971272

8410 #92

B116@
1164
01162
01163
41164
01165
61166
01167
e1170
21171
81172
01173
e1174
21178
21176
1177
21249
e1221
61202
012a3
012¢4
81265
1206
a12@7
o1210
e1211
e1212
01213
01214
81215
e1216
e1217
81220
81221
81222
91223
01224
01225
©1226
01227
01230
P1231
01232
81233
01234
01235
0l236
81237
01240
81241
81242
91243
@1244
01245
@12a6
81247
e12s50

51272
825163
102091
ve24v9
v71272
le259y
106501
8758272
51272
625173
182061
CLLYL-T]
975272
2025080
v61273
6al1273
851274
6252083
1v2uey
vez049
le200y
ooeede
061274
841274
982004
851273
825214
182304
so2a4y
18200}
oeeede
005273
845273
¥61274
v50201
©v25225
182091
ve2049
102084
e08040
865274
845274
veosud
861273
CELTEFY
©v25237
122001
ve2uay
182001
202500
8g6480
125275
2002080
Vo248
6B6484
125244
200000

TAND

TXCR

TILR

TLLA

Ttlb

TsTa

7518

TALA

TALB

Suek

L1984

HLT
cLa
cLe
Lia
Lie
X0k
524

INS
XQR
854
kLT
SLA
18]
Lis
LIE

STs

cPs
JHF
hLT
cLa
ETA
LIA
LIE
8TE
cPA
JINF
ALl
CLe
STE
cLa
LDA
ADA
cPa
JHF
htl
SE2
nLl
CLE
LDA
ADA
INA
CPA
IMF
Ll
SE#
niy
CLE
LD
ADR
LLa
CPA
JNF
HLY
8EZ
wLT
CLE
LDe
ADE
INB
LDA
CPaA
JIMF
hLT
SEZ
KLY

"2
a1

TAND
e1

el
a1

LPAT
LPAT
o2
21

LPAT
21

a2
(3}

81
SPAT

APAT2
APAT2

APAT1
e

»RSS
el

APATH
APATY
APAT2
g

42
[}

21

APAT2
APAT2

APATY

1

"2

a1
+RSS

o1

CLA,CLE

cLe
JMF
MOF

cLa
cLe

JMF SUBR.1

ERROK NOF

TAG, 1

» INA
¢ INB

HP 20401BL

TCPB FalLED
A=100301
Bwlogual

TCPB FAJLED

A=@77777
B=077777
Bw=100200

TAND FALLED
Beioane

TAND FAILED
TAND FAILED

A=@77777
8=Q77777

TXOR FAILED
Beidaoge
TXOR FAILED
TXOR FAILED
A=2d77777
8=077777
Bxl08000
A=300900

TIOR FAILED

AsQ77777

TLDs FAILED
B=@27777
A=Q77777
TLDB FAILED

A=R77777

HP 20401BL

TSTA FAILED

A=077777
88077777

TSTB FAILED

A=p52525
A=125252
TADA FAILED
TADA FAILED
A=125252
A=Q52524
A=352525
TADA FAILED
TADA FAILED
B=p52528
B=j25252
A=125252
TADB FAILED
TADB FAILED
B=125252

B=952524,E=1
B=052525

TADB FAILED

TADB FAILED

BASIC TEST COMPLETE
RETURN ADDR,

RETURN ADDRESS



Listing
Memory Reference Instruction Test

PAGE 0811 #02 HP 20401BL PAGE 2013 #02 HP 20401BL
@171 01251 871266 STA ATENP 9285 ©2107 063624 LDA INSTO

9172 81252 975267 578 BYENMP 0286 ©2110 B87¢002 8TA 2
2173 01253 161250 LDA ERROR,I ¥287 82111 V63622 LDA INSTN
174 01254 371270 STA INSTw A=LOCN, OF ERROR INSTR, 2288 @2112 B70GE3 874 3
8175 01255 165279 LDB INSTH,1 B=BAD INSTR, CODE 8289 22113 963623 LD INST4
9176 912%6 182001 hLT 81 INSPECT A AND B REG, VALUES 2298 2114 070004 T 4
9177 01257 861266 LDa ATEMP A=ORIGINAL CONTENTS 2291 82115 ve2400 cLa
2178 81260 265267 LDB BTEMP B=ORIGINAL CONTENTS 2292 ©2116 B144¥pP FX1a JSB @ JSB TO A DIRECY
9179 01261 102261 kLT 1 INSPECT A AND B REG, VALUES 2293 02117 117608 JSE ERR1.1
V188 81262 06125¢ LD4 ERROx 2294 @2120 002116 DEF #=2
9181 81263 002004 INA 8295 02121 867620 +08 BINST
2182 1264 971260 3TA ERRUN 8296 ©2122 v63621 LDA INST2
9183 01265 125259 JMP ERROR,1 2297 82123 970802 576 2
©184 V1206 000280 ATEMP CCY @ 0296 L2124 863622 LDA INST3
¥185 01267 veeeee BTEMP CCY € 8299 Y212t 07¢0L3 §Th 3
2186 ©1270 00VEBO INSTR 0CT1 @ 0300 ¢2126 V63623 LDA INST4
€187 01271 977777 LPAT CCV 077777 @Sl ©21{27 070804 87 4
188 01272 0004B0 SPAT CCT @ 8302 ©2130 ve24ce cLa
9189 01273 052525 APAT1 CCY @52525 @303 62101 117624 FXzh JSE TAI,! JSB TO A INDIRECT
2190 081274 125252 APAT2 CCTV 125232 #3004 ©2132 117600 JSE ERR1.1
8191 #1275 0B220¢ TAE  DEF TJIMPH @30b 02133 002134 DEF #=2
@192 81276 125277 BASE JMF RETI.I JUMP IND, TO PAGE 1 W306 62154 BBLLAE CL2,CLE
8193 ©1277 ¢220u3 REIl DEF RETH @307 02135 V06480 cLe
2194 V1308 102014 18ASE LEF RET4.] @308 02136 vveede NOF MODULE LOOP
2195 #1321 ¢B60a@ STRO0 NOP 93v9 ©2137 ©35311 TISZ1 iS? 1Z8 1SZ 70 BASE PAGE
9196 @130z 0613¢} LDA STHWO 8310 ©v214p V26197 JMF TISZY
2197 @1303 002004 INA €311 22141 Q081311 LDA 128
2198 21304 BbL2004 INA 2312 w2142 vVzI¥2 824
@199 921305 971301 8TA STwO 8313 02143 020147 JMF BADY
0208 613u6 125301 JMF STWO0.1 8314 92144 002004 ING
6201 213¢7 102376 SI1Te LEF RETS.] €315 ©2145 97131y 5T 128
@292 ©1310 weede2 0Tz ccr 2 2316 2146 v26153 JME CONT!
0203 81311 buvesy e Ler g 2317 ©2147 1176e@ BALi JSe ERRI.|
@204 81312 903625 1146 DEF 12y @318 ¢218¢ V2137 LEF =9
8283 01313 852525 PBI1 CCT 052525 €319 02151 0b24e4 CLs, INA
0206 01314 125252 PBY2 UCT 125252 0320 ©2152 871313 STA 128
9287 01315 003633 IIPAG DEF PATY €321 ©21%3 ¥b2408 CUMNTL CLA
0208 01316 003651 All  LDEF AA 2322 G2154 B37625 181 121 1SZ 70 CURPENT PAGE
8229 B1317 BR3VBA SPATL CCT @ 8323 22155 026154 JMF CONTI+1
8210 ©132¢ @¥37@3 11rSe@ DEF SPATH 0324 82156 wb3E2S LDA 124
9211 01321 136456 ALDFK GCT 136456 8320 82157 02802 SZ4
212 81322 132455 ADFKB LCT 1324855 0326 D2160 V26164 JMF BAD2
0213 02000 GRG 20004 0327 02181 02004 INA
0214 0200n@ 825276 TJKPL JMF BASE JUMP TO BASE PAGE=IND, YO PAGE 1 2328 P2162 073025 574 121
0215 92091 117808 JS# ERRLL] 09329 V2163 226179 JMF CONT?
0216 02042 082090 CEF e=2 9330 082164 117809 BAL2 JSE ERFi.1
8217 02063 127681 REI1 JHMF FIVE.| JUMP Te PAGE 2 IND, 2331 92106% 022154 LEF =9
6218 92304 117600 J8e ERR1.] €332 ©216b 002404 CLA,INA
8219 920305 202903 DEF #=2 Y333 22167 v73625 574 12¢
0220 V2006 127602 RET2 JHr Six,t JMP  TO PASE 3 IND, 8334 02170 V0240 CONI2 CLA
€221 02097 117600 JSb ERRL.] 9335 02171 137626 182 212,1 1S2 INDIRECT TO PAGE 2
0222 ©2310 8206 GEF #=2 ¥336 02172 ¢2617} JMF CONT2+1
€223 ©2013 127683 REI3 JMF I1TWO.I JKP IND., TO PYGE 2,3,8,1 0337 62173 163626 LDb 212,1
9224 02212 117600 JSB ERRL.1 0338 02174 002vB2 82)
8225 22013 do281) LEF #=2 8339 V2175 026201 JMP BAD3
8226 02014 002017 PET4 LEF #43 FOURTH LEVEL 1S DIRECT 8340 2176 202084 INA
8227 ©2215 11764¢e JSB ERRL.I @341 e2177 173626 ST 212,1

PAGE @912 #92 HP 20401BL PAGE 0914 mb2 HP 20401BL
8228 82216 08201y DEF «=§ 0342 02200 026208 JMP CONT3
0229 82017 8636086 LDA ASEQ+2 A AND B JUMP TEST 8343 02201 11760@ BAL3 JSB ERRI.}
8230 e2n2e 878002 876 2 ©344 02232 092171 LEF #=9
0231 ©2021 V63604 LDA ASEQ 6345 2203 202404 CLA,INA
8232 02922 867605 LDE ASEQ+y 8346 02204 173626 874 212,1
8233 82023 824009 JNF B 8347 ©22¢5 v0G24¥@ COMNTS CLA
8234 02024 L17600 JSw ERRi.1 0348 B2206 137627 182 213,1 182 INDIRECY TO PAGE 3
823% ©2025 092023 DEF #=2 9349 02227 2206206 JHP CONT3#1
2236 82726 063607 hET5 LDA ASEQe3 8358 02210 163627 LDA Z13,1
8237 ©2027 @87e002 8YTh 2 2351 82211 BB2VL2 824
8238 V2030 047695 LD3 ASEQey 3352 @2212 926216 JMF BAD4
0239 082331 224201 JHP § B363 ©2213 002084 INS
0240 ©20232 117600 +S6 ERR1.1 6354 22214 173627 8TA 213,1
9241 020833 002031 DEF #= 8355 ©2215 026222 JMr CONT4
€242 02034 963612 KET6 LDA ASEQIs2 9356 02216 117608 BAL4 JSE ERRi.1
8243 02035 8700w2 8TA 2 ¥357 02217 BU2206 LEF #a9
0244 82036 063619 LDA ASEQE 2358 82220 ©02404 CLA,INA
8245 22437 867611 LDB ASEQT+t 359 82221 173627 8TA 213,1
8246 02048 124009 IMF 8,1 8360 02222 PO2400 CUMTA CLA
8247 02041 117600 JSB ERRi.! 9361 ©2223 137630 182 1121.1 182 INDIRECT TO PAGE 1,2,3,2
8248 ©2942 002040 DEF #e2 8362 02224 826223 JMP CONT4+1
8249 ©2043 002046 KE17 LEF #e3 8363 92225 V63625 LDA 123
8250 ©20844 117600 JSB ERR1.1 0364 02226 V2062 82
@251 ¢2045 D@204de LEF sw=5 8365 ©2227 ©26233 JMF BADS
9252 02046 063613 LDA ASEQ1+3 2366 2230 202204 INA
2253 02947 870002 8TA 2 8367 982231 ©¥73625 STA 121
8254 ©2n50 867611 LDE ASEQlet 0368 ©2232 026237 JMF CONTS
9255 ©2951 124@01 JNF 1, 2369 02233 117609 BALS JSB ERR1.1
2256 ©2a%2 117669 JSB ERR1.1 2370 ©2234 02223 DEF »=g
8257 020853 882051 DEF #=2 2371 92235 8024064 CiLA,INA
0258 2354 0820857 RET8 LEF «a3 @372 82236 873625 8TA 124
8259 02255 117680 JSB ERRI.1 8373 92237 V02464 CUNTS CLA,INA
8260 ©2256 002053 DEF ew8 8374 02240 p340808 182 @ 1SZ A DIRECT
8261 ©2057 ©02500 CLA,CLE 8375 ©2241 026240 JMF CONTHe1
8262 ©2060 eV04PQ cLe @376 02242 064000 LDe @
0263 2061 PvURER NOP MODYLE LOOP 8377 ©2243 VU602 8sze
2264 ©2852 815301 TJIEEL JSE STWO JSB TO BASE PAGE 0378 ©2244 026246 JHF BADG
9265 ©2063 117600 JSk ERRL.1 8379 82245 @26254 JHF CONTH
8266 ©2064 802062 DEF #=2 0380 92246 117683 BAL6 JSk ERRi.I
8267 ©226% 117614 JSB SIFVE,I JSB IND. YO PAGE 2 0381 ©2247 082240 DEF #=7
8268 V2066 1176890 JSe ERRi.1 6382 02259 682408 ciLa
8269 ©2367 802065 LEF we2 0383 ©225] V06404 CONT6 CLB,INB
0270 02870 117615 J8B SISlx,! JSB IND, TO PAGE 3 0384 92232 834001 is2 4 182 8 DIRECY
0271 02071 117680 JSE® ERRi.1 8385 ©2253 026262 JMF CONTHey
9272 62972 822979 DEF #=2 8386 02254 8602601 LDA ¢
8273 92973 117616 Jse siva.1 JS8 IND. YO PAGE 1,2,3,@,1 A387 02285 Y9902 &Z4
0274 02274 117600 JSE ERRL.1 9388 92256 ©26260 JMP BAD7
0275 02475 002073 DEF =2 0389 82257 826263 JHP CONT7

2276 02476 002181 KET9 OQEF 43 0396 02260 117608 BAL7 JS8 ERRL.I

3277 62077 117680 J8# ERRi.1 8391 22261 2062252 DEF w=7
8278 e2100 802073 CEF »=3 8392 ©2262 806400 cLs
279 ©210) °eRdew 19 NOP Pe1=p02073 8393 02263 802404 COMT7 CLA,INA
0280 02192 86210y LDA T9 0394 ©2264 006404 CLA, IN8
2281 02133 243617 ADM OT12 6395 02265 1340690 184 e,1 182 B INDIRECT
8282 @21d4 872101 8TA 19 8396 82266 026265 JMF CONT742
9283 0213% 126104 JHP 19,1 0397 02267 @é6edey LDy

9284 02106 267629 LD BINST A AND B JSB TEST 9398 02270 802082 824

S-48



PAGE

@399
8420
Gdo)
vdg2
84p3
8494
2495
8496
8497
Q408
2409
0410
8411
e412
8413
8414
0415
2416
8417
8418
2419
8420
8421
8422
0423
0424
8425
@426
0427
8428
8429
8430
2431
ea32
0433
0434
@435
8436
0437
8438
6439
8448
0441
0442
8443
2444
8445
2446
8447
2448
“aag
[Z3-1)
2451
8452
2453
@454
0455

PAGE

8456
2457
2458
8459
8460
2461
2462
9463
8464
8465
8466
2467
0468
2469
@470
0471
8472
€473
0474
0475
0476
¢477
2478
a479
0480
nagy
8482
2483
9484
0485
0486
0487
8488
0489
2499
9491
8492
0493
0494
0495
2496
2497
8498
2499
2500
ese1
ese2
8563
8504
8565
@366
8587
8508
€589
510
6511
esg2

0215 #B2

02271 826273
82272 026275
02273 117600
92274 802265
92275 @06400
02276 882404
02277 134g0y
pa3ae v20277
2301 864820
02302 @B6402
82393 0263¢5
02304 226307
82305 117680
¢23086 082277
02397 802500
v2310 2064da
22311 @v0pbea
82312 063631
22313 051313
82314 926317
22315 117660
02316 202313
22317 2963632
92320 853632
82321 826324
22322 1176069
¥2323 802320
02324 06363}
Y2325 153633
92326 026331
©2327 117600
©@2338 BU232%
82331 063632
02332 153634
92333 826346
92334 117608
22335 822332
02336 063631
82337 183635
Y2340 026343
02341 117609
©2342 B02337
82343 06364p
92344 9870002
82345 063641
02346 72303
82347 ©63642
02350 d7ve04
62351 663636
82352 0867637
02353 @24000
82334 11760y
22355 8v2353
82356 863643
92357 150000
82360 026363
62361 1176080

vu16 #02

02362 0802357
82363 082484
62364 006404
02355 150000
82366 026371
02367 117608
82370 002365
02371 063632
92372 067632
©2373 250a9)
02374 026377
Y2375 117689
22376 002373
82377 oe2b498
v2400Q 236409
¥2401 000000
22402 067631
02403 055313
02404 226407
82405 117699
92406 0802403
02407 267632
82410 957632
22411 826414
02412 117600
02413 002419
02414 V67631
02415 157633
©2416 826421
©2417 117680
w2420 022415
82421 8670632
Y2422 157634
92423 926426
82424 117648
02425 0d2422
82426 267631
02427 157635
Y2430 826433
02431 117680
v2432 802427
22433 0863645
92434 070002
82435 0963646
82436 872203
Y2437 663647
b244¢ 272004
@2441 863630
42442 070805
82443 067644
#2444 824203
82445 117690
62446 802444
02447 267643
82450 154001
02451 8264354
02452 117608

BALB
LONTE

BAL9
COMTY

TCFAL

BAlle
CCUNL

TCPBY

BADLL

ccinN2

JHP BADB
JHP CONTA
JSb ERRYL.1
LEF =7
cLs
CLA,INA
182 1,1
JMP CONT8+2
LDs @

828

JMF BAL9
JHP CONTv
JSE ERR1.1
DEF #=7
CLA,CLE

CLE
NOP
LDa
CPA
RLI
Jss
DEF
LDa
LPA
JMF
Js8
DEF
LDA
CPA
JHP
Jse
DEF
LDA
CPA
JHF
Jse
DEF
LOA
LPa
JHF
Jse
DEF
LDA
874
LDs
8T
LD
8Ts
LDa
LDB
JMP
Jse
DEF
LD4
cPA
JMP
J88

LEF

PATL
PBT1
"ol
ERRL1.1
*=3
PAT2
PAT2
"3
ERRL.1
.3
PATI
1PAT2,1
"4y
ERRL.I
#=3
PAT2
IPATS, I

ERRL.1

a3

CLA,INA
CLB,INB
ce

A
JNF
J86
DEF
LDA
LDe
CPA
JNF
Jsg
DEF

e,I
3
ERRi.1
.3
PAT2
PAT2

1

3
ERRL.1
-3

CLa,CLE

PATL
PBTL
.3
ERRL.1
=3
PAT2
PAT2
.3
ERRL.1
-3
PAT1
1PAT2,1

HP 20401BL

ISZ A INDIRECT

MODULE LOOP

CPA TO BASE PAGE

CPA TO CURRENT PAGE

CPA TO PAGE 2 INDIRECT

CPA TO PAGE 3 INDIRECT

CPA TO PAGE 1,2,3,0,1

CPA TO A DIRECT

CPA TO A INDIRECY

HP 20401BL

CPA 1O A INDIRECT (TO B)

CPA Y0 B DIRECT

MODULE LOOP
CPB 7O BASE PAGE

CPB TO CURRENT PAGE

CPB TO PAGE 2 INDIRECT

CPB TO PAGE 3 INDIRECT

CPB TO PAGE 1,2,3,9,1

CPB TO B DIRECT

CPB YO B INDIRECT

PAGE

8513
8514
£515
8516
@517
8518
8519
8520
@521
es22
0823
€524
€525
2526
€527
©¥528
2929
2539
0531
€532
6533
0534
0535
©836
2537
8536
2539
08548
6544
8542
€543
6544
8545
546
0547
e548
2549
@550
©¥5561
8552
8353
©554
8555
8556
2557
2558
2559
0560
2561
2562
0563
8364
8565
2566
2567
568
8569

LTI
2602

6685
€606
8687
e608
8609
8610
0611
8612
6613
2614
w613
@616
veL?
@618
2619
V620
2621
0622
v623
8624
6625
9626

Listing

Memory Reference Instruction Test

@417 #e2

02453
02454
©2455
02456
22457
02460
82451
c2a€2
62463
02464
22465
22466
€24n7
a2470

282450
Bv2404
206404
15498890
026462
117640
02456
063632
667632
2564200
826479
117608
QU2464
ovzsee

02471 26640
92472 vPBVERQ
82473 863631
22474 ©11314
02475 042002
02476 V265d0
92477 826502
e254p 117690
82801 0@24/4
oz502 002400
32593 863632
82544 913632
82545 053632
02506 @26511
62847 117600
02310 0025@4
¥2511 002400
£2512 06363}
22513 113633
22514 85363}
22515 626529
€2516 117600
€2517 002513
©2520 022400
¥2521 063632
02522 113534
©2523 ¥53632
¢2524 026527
22525 117600
82526 V02522
82527 0602409
©2530 063632
22531 113635
@2532 002002
02533 926535
V2534 025537
02535 117600
82536 906253y
82537 882400
02540 V63653
82541 070402
82542 V63654
02543 876003

0818 #82

22544 063655
@2545 870004
22546 063656
02547 @7pa3085
22559 663651
02851 867652
82552 624209
22553 0vUeode
02534 117608
¥2555 2082553
22556 P62408
42557 063657
82560 1i20¢e
02561 853637
82562 26565
£2563 117639
02564 002560
82565 002500
82566 @v6409
02567 200Q0D
82570 063631
22571 821313
82572 @p20¥2
02873 @26575
22574 026577
22875 117688
02576 02571
02577 eg24e0
02600 2963632
v2691 023632
02602 202002
02603 026605
826v4 826607
92605 1176@0
Y2636 08260}
2637 802400
02610 863632
2611 123633
02612 993002
82613 026615
22614 226617
£261% 117600
02616 902611
82617 802400
02620 863631
Y2521 123634
22622 vR30802
02623 826625
©2624 926627
U2625 117628
02526 80262)
92627 dv24a0
62638 263631
82631 123635
02632 082802
42633 026635
02634 326637

TAMDY

Cant

CAN2

CAlS

CANA

CANS

BAIl2
CANG

CANY

TXCRY

CCANY

CCAN2

CCAN3

CCANM4

HP 20401BL

DEF #=3
CLA,INA
CLB,INB
CPE ¢,1
JHP el
JS8 ERRL.1
DEF #~3
vDA PAT2
LDb PAT2
CPE @
JMF #43

CP8 10 B INDIRECY (B TO B)

CPB TO A DIRECT

NOP

LDA PATY
ANE PBT2
8Zs

JHF we2
JHF CANY
Jse ERRi.I
LDEF #=5
cLa

LDA PAT2
ANL PAT2
CPA PAT2
JMP CAN2
JS8 ERRL.1
DEF #=4
CLA

LDA PATI
ANL IPAT2,1
CPA PATL
JHP CAN3
JSB ERR1.1
DEF w=4
cLa

LDA PAT2
ANL IPATS,1
CPA PAT2
JMP CAN4
JSB ERR1.1
DEF w4
cLa

LDA PAT2
ANL TIPAT,1
s

JMF #e2
JMP CANS
J8SE ERR1.1
DEF #=5

JS8 ERRi.1
DEF #=2
Cua

JSB ERR1.1
DEF e=d
CLA,CLE
cLe

NOP

LDA PATL
XOF PBTY
8zZa

JMF ee2
JHF CCAN1
JSe ERRL.1
DEF #=5
cLA

LDA PAT2
XOR PAT2
824

JHP ee2
JHP CCAN2
JSB ERRi.1
DEF *=5
cLa

LDA PAT2
XOR IPAT2,1
CMA,SZA
JHP se2
JMP CCAN3
JS8 ERRi.I
LEF #=5
cLs

LDA PATY
XOR IPATS,1
CMA,SZA
JHP ee2
JMP CCAN4
J88 ERRL.1
CEF =5
CLA

LDA PATY
X0R TIPAT,I
azs

JMP ee2
JHF CCANS

HODULE LOOP

AND WITH BASE PAGE

AND WITH CURRENT PAGE

AND WITH PABGE 2 INDIRECT

AND WITH PAGE 3 INDIRECT

AND INDIRECT PAGE 1,2,3,8,1

HP 20401BL

AND TO A DIRECT FROM A

AND TO A INDIRECT

HODULE LOOP
XOR WITH BASE PAGE

XOR WITH CURRENT PAGE

XOR WITH PAGE 2

XOR WITH PAGE 3

XOR WITH PAGE 1,2,3,0,1

5=49



iListing
Memory Reifererre Instruction Test

PAGE

8627
e628
¢o29
0630
v631
e632
€633
Col4
8635
2635
e637
2636
2639
P64y
G641
@642
f543
Cod4
n6asS
[2.20-)
e64a7
v64s
€64y
vo50
¢651
2652
2653
2654
9655
£656
0657
r658
6659
0661
ve61
2662
2663
v664
2665
0666
e667
2668
2669
8670
76714
ne72
v673
eer4
6675
€676
wol7
96/3
3079
[23:1)
(17133
7682
Y083

PAGE

e84
[71.1-1]
2686
2687
e68s
@689
©699
¥591
2692
v693
8694
€695
€696
2697
2698
6699
w7ee
c701
w732
¥97h3
864
w705
e7ve
(2424
w7e8
e7e9
¥712
e71t
712
a713
0714
8715
8710
8717
eval
eve2
evel
-I'l2)
fevs
21
uee7
oues
2ve9
es1a
ee1s
ee12
8013
ep14
2015
ev16
vel17
Qv18
ev19
8922
ve21
8v22
ev23

©¥319 #e2

82635
02636
82637
2640
32641
n2642
22643
v2544
v2645
826146
02647
02658
02651
62652
©2653
©2654
02655
BLZASE
©26%7
L2662
z2661
026452
92663
wa2nsa
€2665
w2645
©2667
ga2are
¥2671
22672
22673
22K74
©2675
22476
w2677
22709
02761
a27¢e2
©¥2743
02704
v274b
v2796
@27947
02740
@271t
02712
22713
©v2714
u2rys
22716
02747
a272e
w2724
82722
€723
02724
v272%

117608
¥¥2631
002409
063662
e7e0e2
¥63663
8790803
863664
v70404
h63665
9702085
¥6366¢
067661
d24m00
"TZLIT)
117609
BY2853
wezdee
063637
1220¢9
vv2e82
h2o6064a
826666
117649
0y2060
002508
vd64dee
LUTTY )
¥63634
v31314
V0322
V26676
826700
117600
992672
e224v8
063632
83363}
82302
026786
326710
117648
802702
w2400
063632
133633
V3092
w26716
©26728
1176¢0
482712
Bd2400
©63631
133634
Ba3bv2
026724
225730

¥o24 #82

@2726
82727
@278
©27131
v2732
¥2733
#2734
¢27385
02738
©2737
22719
2274}
22742
w2743
e274e
©2743
©27ak
02747
02750
¥2751
2752
L7753
©¥2754
82758
©275%
¥2757
227860
w27AY
82752
22743
v2764
A27R5
22746
82757
82770
82771¢
02772
82773
02774
a277%
82776
82777
u3nae
v3nog
v3ng2
73703
23234
¥3325
P3en6
vice7
e3nge
8301t
23ni2
e3u13
23714
©3a18
03216

5«50

1176¢0
eu2722
Q2400
963632
133655
dr3ve2
¥26736
v20749
117600
222732
€aR4ve
wa3e7e
270062
¥63671
eravey
063666
ve7n67
J269¢7
P2
“opdev2
©26724
726726
1175v9
Au27%5y
ae24vo
BURLEY4
1372@n
«53A87
T28765
117600
eazzen
canva
reoo4ny
zecano
161313
053631
626775
117600
va2779
ge24en
063632
651314
627403
117629
VY2776
a024ue
163533
253631
22771y
117620
003304
0a24va
163634
253632
eazveyz
117%¢p
©ve3u12

CCENS

BAL13

CCANG

ceanz

TIlkL

CCCRY

CCCR2

CCLRJ

CCLR4

CCLRS

LCCRe

CCLR7

CcCR8

TLIAL

CCLNg

CCLN2

CCLN3

JSE ERR{.1
TEF o5

82)

JMF ee2
JNF CCAN7
Jse ERRi.I
LEF ¢=5
CLA,CLE
cLe

NOF

LDA PATY
10k PBT2
CMA,SZA
JHF *42
JMF CCOR1t
Jsg ERRi.1
DEF #=5
cLa

LDA PAT2
10k PATL
CMA,SZA
INF 02
JHF CCOR2
JSE ERRL.I
LEF e=%
cLa

LDA PAT2
1ok 1PAT2, I
CHA,SZA
JME 42
JMP CCOR3
JSE ERRL.1
LEF e=5
[AW)

LDA PATH
10F IPATS,1
CMA,SZA
FLIZRYY ]
JMr CCOka

JSk ERRL.I
LEF ¢=5
Lia

LDA PAT2
10k JIPAT,I
CHMA,SZA
JMF ee2
JHF CCORS
JSe ERP1.1
LEF w=5%
cLa

the 12

STh 2

Lo 13

$74 3

LDA 1A

vpe 18

JrF @

ocY e
Cra,SZA
IFF ea2
JMF CCOR?
JSE ERP1.1
TEF e=5
cs

104 AAL
10F @,1
CPa AAT
JHE CCARA
JSE ERRi.1!
PEF #=4
CL»,CLE
cLe

NOP

L DA PBTY
CPAs PATY
JMP CCLN1Y
JS¢ ERPL.T
LEF #=4
cLa

LD PAT2
cPA PBT2
JMF CCLN2
JSe ERRL1.1
LEF #=a
cLa

LDs IPAT2,T
CPa PATY
JMF CCLN3
JSB ERRY.1
GEF =4
CLs

LDA IPATS,I
CPA PAT2
JMF CCLN&
JSh ERRi.1
TEF «=4

HP 20401BL

XOR TO A FROM A DIRECY

XOR TO A FROM A INDIRECT

MODULE LOOP

I10R TO BASE PAGE

10R TO CURRENT PAGE

10R TO PAGE 2 INDIRECT

10R TO PAGE 3 INDIRECT

HP 20401BL

ERROR

10R TOPAGE 1,2,3,@,1 INDIRECT

10R TO A FROM A DIRECT

10R 7D A FROM A INDIRECT

MODULE LOOP
LDA FROM BASE PAGE

LDA FROM CURRENT PAGE

LDA FROM PAGE 2 INDIRECT

LDA FROM PAGE 3 INDIRECT

vus54
¥u55
2656
V57
dud8
©e59
11T
(113}
2062
2063
[T1Y]
[:l'11]
2966
¢ue7
ve68
20869
eaze
@071
ve72
Qv73
@074
0075
876
ee77
eo78
2079
2p8v

PAGE

8081
w082
2y83
¥o84
0v85
[14-1
8087
6e8s
eng9
o9n9e
2891
ees2
0093
¥v94
06,95
2896
2997
2098
8099
p1ea
101
ei1e2
2103
pled
2105
eiee
e1e7
@108
¥109
f110
2111
@112
0113
2114
2113
2116
e117
0118
a119
2126
ej21
0322
8123
9124
2125
@126
0127
e128
0129
v130
2134
9132
9133
9134
2135
©136
8137

¢a23 #43

w3 17
e3720
03921
©31222
B3n23
3024
¥3p2ft
¥3n26
n3227
23030
0331
23232
©¥32313
@3134
ELREY
RLRL)
63337
Q3v4r
e3nat
o342
e3243
23248
¥314%
03746
w3na7
CRLELS
25751
03052
83953
V30%a
¢323%
€356
73as7
83060
3061
¢3Ina2
23743
[2LLY]
23065
#3066
23267
83270
e3a7y
e3nz2
a3e73
03474
23r7s
232376
@3a77
23122
83121
23192
3103
03104
031485
e31e6
@31a7

ev24arg
16363s
#5343
627v25
117604
003723
6a24va
163474
w700e2
463675
270003
263€76
@7A0rd
V63R77
07aeHus
"&3h72
2R7673
924ucn
uvnes
117602
293044
vo2400
B63633
PLLLLT:)
053631
727053
1176602
np3ede
2025¢n
aph4rg
VduaLe
#65313
257431
027163
117500
203e56
nefean
367632
355314
827071
117%00
223°64
206400
167633
257631
027477
117500
ea3n72
806422
167634
e57632
927105
117609
he3gee
on6dng
16763%
@57631

8922 #33

031190
e3111
83112
63113
v3114
831158
[EIL)
@3117
©3120
e3121
03122
03123
03124
#3125
63126
©3127
2313¢
03131
03132
23113
03134
03135
63136
23137
¥314e
83141
83142
03143
03144
83145
03146
23147
231350
@3151
03152
83153
23154
03155
¥31%56
v3187
p316¢
83151
83162
03163
03164
83165
€336h
03147
23172
03171
83172
23173
03174
03175
v317€
03177
03220

0827113
117609
2031u6
2e64dee
wa7701
07 4ikn2
we77602
°74303
uwer7aY
02400
CELGIT
657632
027427
1176ne
903122
gebape
067634
16400
nS57632
n27136
117609
203134
LI
CLLPTY]
LR
263631
@71317
351317
827147
117600
403142
0024p0
763632
az3zey
853702
027156
117600
Ne31s)
Un24ue
663631
173704
153704
g2716%
117600
333169
ag24¢a
063631
173705
153705
927174
117600
a031€7
0e240¢
263632
173706
2953703
©¥27203

CCLN4

CCLNS

RALLla

CCLNE

CCLN?

L8y

cciey

ccie2

cCLed

ccLBea

ccLBS

ccLee

ceLsz

ccLse

TSTAL

cceay

ccea2

CCEA3

cLs
Lns
cPa
JMF
JSE
LEF
cLs
Lns
STH
LDA
sTA
LDa
sTs
1DA
ST
LnA
LDF
JMF
ect
JSE
1EF
cLs
Lns
LDA
cPs
JINE
Jse
DEF

1IPAT,1
PATY
CCINw
ERRL.1
“eyd

L2
2
L3

3
L4

ERR] .1
a2

1PATS
2,1
PATY
CCLN7
ERRL. T

.-y

CLA,CLE

cLa
NOF
LDE
cpPe
JMF

JIMP
Jse
DEF
cLe
LDE
8Te
LDe
sve
Lpe
JMF
oct
CPE
JIME
JSE
DEF
cLe
Lne
Lp2
L
JMF
JsE
CEF

cLs,

cLe
NOF
Ln4
ST
cPa
JuF
J8e
REF
cLA
Lns
874
CcPa
JuP
JSK
DEF
CcLh
LDA
STA
cPA
JMF
Jse
DEF
cLs
LD
STh
N
JHP
JSE
DEF
cLa
B
872
ces
JMF

PBRTY
PATY
CCLBY
ERRYL.T
LY

PAT2
PAT2
ccL.e?
ERRL.T
ey

1PAT2,1
PATYL
ccLss
ERR1.1
=4

1PATS, 1
PAT2
CCLA4
ERRL.1
(2T

11PAT, 1
PAT1

cCLBs
ERR1.1
—y

L2r

2

L38

3

LBB

1

1
FAT2
ccLB?
ERR1.1
.-y

I1PATS
1.1
PAT2
ccLBa
ERRL.1
ey

CLE

PATY
SPATH
SPATE
CCsAL
ERRL.I
LY

PAT2
SPATY
SPATH
cCsas
ERR1.1
*-yd

PATY
SPT2.1
SPT2.1
ccsay
ERRY. 1
aas

PATY
SPY3.1
SPT3.1
CCsA4
ERR1.1
P

PAT2
11PST, 1
SPaATY
CCsan

HP 20401BL

LDA FROM PAGE 1,2,3,0,1

LDA TO A DIRECT

LDA WITH A INDIRECT

MODULE LOOP
LDB FROM BASE PAGE

LDB FROM CURRENT PAGE

LDB FPOM PAGE 2 INDIRECT

LD8 FROM PAGE 3 INDIRECT

LDB FROM PAGE 1,2,3,a,!

HP 20401BL

LDB TO B DIRECTY

LDB WITH B INDIRECT

MODULE LOOP

STA

STA

STA

STa

STA

INTO BASE PAGE

INTO CURRENT PAGE

INTO PAGE 2 INDIRECY

INTO PAGE 3 INDIRECTY

INTO PAGES 1,2,3,@,1 INDIR,



PAGE

0198
0196
e197
@198
@199
2208
8201
@282
e203
8204
0205
9206
0207
0208
0209
8219
0211
0212
0213
0214
8215
8216
0217
e218
0219
822¢
0221
8222
@223
0224
2225
@226
227
8228
9229
e23e
8234
2232
8233
e234
8235
8236
0237
0238
2239
0240
8244
8242
2243
2244
0245
0246
0247
0248
0249
0250
2251

@423 #23

23201
93202
932¢3
23204
©3205
@3206
w3207
w3217
93211
a3212
23213
23214
23215
03215
43217
0322a
03221
23222
23223
23224
¥3225
83226
23227
3230
@323
e3232
63233
€3234
23235
03236
3237
e324¢
83241
03242
03243
83244
83245
83246
23247
0325¢
03251
03252
23253
83244
63255
93256
03257
03260
03261
03262
23263
83264
03265
03266
23267
v327¢
83271

117660
an3tze
#02400
263741
a7eup2
863707
267710
v240np
agunee
0637¢7
@51317
827217
1176va
aa321y
802400
063643
17vnae0
A53643
@27226
11760e
0083221
2025¢9
avbaeq
vareun
067631
a15317
¥55317
027237
11760¢
¥e3232
¥a640¢9
867632
w77763
8577083
w2724¢
117600
203241
u2646¢
667631
1777¢4
157764
827255
1176080
8v3252
2064239
067632
1777es
157705
827264
117640
Q03257
2v64ug
267631
1777¢%6
as77083
027273
1176080

2224 #83

3272
@3273
03274
23275
83276
83277
833ne
23301
833082
23393
03304
23305
83306
23307
a3319
23311
83312
93313
03314
03318
23315
83317
8332¢
¥3321
83322
23323
83324
03325
83325
@3327
93330
03331
83332
23333
83334
83335
8333¢
83337
23340
03344
03342
83343
03344
83345
93346
63347
83382
03351
83352
23353
03354
23355
83356
03357
83340
23361
23362

203266
an64ara
867713
974802
067714
074003
w67712
824001
2av3ey
e67712
255317
027319
117600
2n3302
¥06402
967643
174001
857643
az27317
117600
033312
ou2509
so6age
oureve
061313
041313
053632
027327
¥2733¢
onanéy
827333
117600
anazar
@p25p¢
963632
943632
@026Y4
053631
827342
027344
6a2adg
@27346
117608
813335
[LELIT]
863631
143633
053632
027354
827356
00234y
f27369
117600
003359
ve2spe
063632
143634

CCEAS

ccsae

Ts181

ccest

cces2

CCSEJ3

ccsn4

ccses

ccsse6

ccsez

ccsas

TALAY

CCADY

ccap2

CCAD3

Jse

UEF
cLe
LDE
§TE
LDR
sTe
Lpe
JMF
oct
Lpe
cPe
JNF
488
DEF
CLE
LDe
sTE
cpe
JMP
JSE
DEF
cLs
CLE
NOP
LD
ADA
cpPs
JMP
JMP
SEZ
ELIZ
JSE
LEF
cLA
Lps
ADA
INS
CcPA
JMP
IME
SE2?
JMF
Jse
DEF
cLs
LDA
ADS
CPA
JMP
JMF
SE2
JINF
Jse
GEF
cLa
LDs
apa

ERRy.1
4

«CLE

FAT1
SPATw
SPATY
ccsst
ERRL.1
"ed

PAT2
SPATY
SPATH
ccss2
ERRL.1
w4

PATY
SPT2.7
§PT2.1
ccssa
ERR1.1
=4

PAT2
SPT3.1
SPT3.1
ccsBa
ERRL.1T
-4

PATL
11PST,1
SPATH
cCeBs
ERRL. 1

PBTY
PBTL
PAT2
2
«s3
rRSS
CCADs
ERRL. T
a7
»CLE
PAT2
PAT2

PATS
2
-3

ccab2
ERR1.]
g
»CLF
PaTY
1PAT2,1
PAYT2
XY

"3
+RS8
CCaD3
ERRL. 1
ey
»CLE
PAT2
IPATS, 1

HP 20401BL

STA INTO BASE PAGE WITH A

STA INDIRECT WITH A

MODULE LOOP

STB INTO BASE PAGE

STB INTO CURRENT PAGE

S¥B INTO PAGE » INDIRECT

STB INTO PAGE 3 INDIRECT

STB INTO PAGES 1,2,3,8,1 INDIR,

HP 20401BL

STB INTO BASE PAGE WITH 8

STB INDIRECT WITH B

MODULE LOOP

ADA FROM BASE PAGE

ADA FROM CURRENT PAGE

ADA FROM PAGE 2 INDIRECT

ADA FROM PAGE 3 INDIRECT

PAGE

0252
0253
0254
8255
2256
@257
8258
0259
8260
8261
0262
0263
0264
0265
0266
0267
8268
0269
8270
8271
@272
@273
ez274
0275
w276
8277
8278
8279
©280
0281
@282
2283
0284
@285
0286
0287
8288
®289
v29a
9291
8292
0293
8294
v295
8296
e297
8298
0299
o3e8
e3el
e3pg2
©3¢3
6304
@305
83026
e3n7
2308

PAGE

2399
0310
8311
@312
0313
0314
8315
8316
8317
2318
2319
0328
8321
0322
8323
0324
0325
p326
8327
2328
2329
2338
3314
8332
0333
8334
8335
2336
8337
2338
2339
0340
2341
2342
9343
0344
8345
0346
0347
0348
0349
8350
0351
2352
2353
0354
2355
2356
8357
0358
8359
8360
8361
0362
8363
8364
0365

2225 #33

@3363 00z004
03364 053631
83365 027367
83366 027371
03367 ©632¢40p
0337¢ 027373
93371 11760y
83372 033362
03373 0U2599
93374 063631
93375 143635
03376 ©53632
93377 0274w}
v340f V27403
23491 vu224y
03402 V27405
03433 117600
03424 03375
03405 0025n3
23426 063717
83427 070002
034106 »63722
03411 879903
03412 v63721
©3413 274904
93414 083722
©3415 ©73405
63416 V63715
03417 6A7715
03420 y24upp
93421 2A3700
03422 WA2o4y
V3423 ©27426
©3424 117623
03425 #A3424
834256 W¥25uv
03427 ¥63643
9343p 140009
23431 A53723
03432 127434
¢3433 027436
23434 002044
©3435 QA27440
23436 117000
03437 vB3430
©@3440 20250
235441 Auvbdna
03442 voaree
03443 265313
03444 045313
83445 #57632
03446 0274502
03447 627452
03450 Va204y
83451 V27454
83452 117609
R3IA53 223444

2026 »43

w3454 0R658¢
V3455 U67632
23456 047632
n3457 Yu6vn4
@3460 857631
a3461 027463
03462 027465
03463 PA2¢4g
03464 27467
083465 1176046
0346k 03456
03467 “a652n
03470 067631
83471 147633
#3472 057632
83473 027475
Q3474 027477
a3475 paz2edy
03476 927521
w3477 117500
0353¢ 223471
93521 wu6Sen
235042 267632
93503 147634
03504 206004
83525 457631
@3sae 027510
¥35e7 w27512
A3510¢ d02¢4q
a3511 427514
23612 117600
#3513 203503
¥3514 @065¢0
03515 N67631
03%16 147635
03517 057632
83520 027522
23521 827524
83522 902044
a3523 e27526
23324 117600
83525 ¢@a3s5ie
03526 806500
83527 867725
93530 074022
03531 067726
03532 874003
83533 867724
23534 @24ney
03535 eeaavy
3536 ve7092
03537 027542
23542 002041
83541 V27544
23542 117609
83543 #23535
83544 G06569

Listing

Memory Reference Instruction Test

INA
cPa
JMP

SE2
JNF
Js8

CCAD4 CLA
LD#
ADS
cPs
JHP
JIHP
SEZ
JNMF
RET]
TEF
cLs
LPps
5TA
(DA
STA
LDA
ST
Lpa
5Ta
LDA
LDE
JMF
Gev
CCrD6 SE2
JIMF
“ARY  ISE
IEF
CCAD7 CL#
LD
ADs
CPA
JKF
L1
SE2
JMF
JSE
LEF
CCADB cL4
CLE
MOF
TALRY LDE
aDe
CPE
JMF
JMP
SE2
JMF
Jse
CEF

ccaps

CCED1 cLK
LDE
ADB
INE
LPE
JHF
JHF
SE2
JMP
I8k
LEF
CCED2 CLE
LDE
ADB
cpe
IME
JIMF
SEe¢
JNP
Jse
GEF
CCED3 CLB
LDE
ADB
INB
CPE
JMF
JMP
SE?
JMF
Jse
LEF
ccepa cLe
LDE
aDE
CPB
JIMF
JHP
SE2
JMP
ISk
DEF
cceps cLe
LDE
sve
LDE
sT8
Lpe
JMF
ect
CCED6 CME
JHP
SE2
JME
JSE
nEF
CCED7 CLE

HP 20401BL

1ipaT,1 ADA FROM PAGES 1,2,3,8,1 INDIR,

e ADA TO A FROM A DIRECT

+RSS Ew=gQ

2,7 ADA TO A FROM A INDIRECT

*RSS E=g

MODULE LOOQP
PBTY
PBTY ADB FROM BASE PAGE
PATZ
42
(X
»RSS E=p
ccant
ERR1.1
ez

HP 20401BL

Pav2 ADB FROM CURRENT PAGE

1PAT2,1 ADB FROM PAGE 2 INDIRECT

1PATS, ] ADB FROM PAGE 3 INDIRECY

PATYL
"2
*ey
E=1

cceD4
ERRL.1
e-8

+CLE

1IPAT, 1 ADB FROM PAGES {,2,3,8,1 INDIR,

"3

»R8S E=p
ceaps

ERRL.T

-7

+CLE

L2y

2

L3t

3

cay

1 ADB TO B FROM B DIRECT
t
528

3
»RSS E=g
ccad?

ERRL.1

-5
+CLE

5=51



Listing
Memory Reference Instruction Test

PAGE 2227 #23 HP 20401BL PAGE 4¢29 833 HP 20401BL
8366 3545 VAT7A4T LDy Cay P480 wnany13 Zaracy CLF,INR

8367 03545 144uwy 2DE 1,1t AD3 TN B FROM {NDIRECT €461 WAV14 @51314 LP. 1Dz PST2

8368 03547 057723 CPE 4DMKY faB2 B4r15 151314 CPa FRY?2 UTER, CPA TEST-COMP, 'S PATIT,
2369 V3550 U27552 IMF 32 8483 04316 82€922 JMF GND 6001

V378 03558 27554 JMF es3 @484 va™\7 117206 1S ERR2.1] ERPPR

0371 03557 ©e2v4t SEZ,RSS E=Q 2465  U4R2C €PARIS PEF ee3

2872 03553 ¥27556 JMF CCRBDA 0466 P4r21 P65267 LDe STEMP

0373 03554 117660 JSE ERRL.I €487 04022 A344¢1 GL:  1S2 1 INCR, LOOP COUNT
0374 ¥3555 Vu3S46 LEF #=7 2488 947123 226714 IMF LP2

8375 83556 UM2RbY  CCDE CLS,CLE 0489 w424 wonaGa AOF MUNULE LOOP
2376 03557 dn6dup CLE 2497 V425 1W2404  TCFR2 CLE, INL NEW TEST

@377  8336¢ ANPuGO NOF MODULE LOOP 6491 04226 WR6Sea cLE,CLF

8378 3561 127562 IMF OITE, S 9492 84A27 A65313 I FI  LDe PATY

@379 w3562 @24Pun  ITE DFF TCPA2 2492 04230 55313 CPr PBTY ITER, CPB TEST-ALTER, 1'S PAIT,
2382 03640 ORCE 3€6¢2m 2494 w43 26435 JME GLJ Goop

0381 ©0360P 021250 ERK!I NEF ERROK 0495  ¢4u32 1174un Sk ERR2.] ERROR

2382 03601 105781 FIVE DEF FIVET,1 9496 04253 ebdele LEF =3

©383 ©@3A42 1ubPKy  SIX  LEF SIXI.1 @497 34738 BH1266 LDt ATEMP

0384 Q36727 125282 1TrQ  TEF IFIVE, ] 0498 24435 U34lgy LIV 182 ¢ INCR, LOOP COUNT
©385 03604 22400y ASEQ  JIMF |} 8499  WA736 126127 JMF LPZ

0386 23675 124n¢2 JNF 2,1 €508 94037 (02404 cLs, Ine

0387 ©3616 MB2v26 LEF RETS @521 24r4F BuEdR4 cLe, INe

p388 3637 ©B2734 LEF RETH 05¢2 w4741 wen314 LP4  iDe P3T2

8389 03616 102@82m1 ASEQ] DEF 1,10 @523 24442 V55314 CPE FBT2 JTER, CPB TEST-COMPL, 1'S PATT,
2392 33611 1uvepe2 LEF 2,1 0504 24743 926047 IMr GDa Goor

0391 P3s12 142043 CEF RET7.] V55  varda 117200 ISk ERR2.1 ERROR

0392 23613 122754 GEF PET8.] @506 w4145 CrAR42 LEF =3

8393 83614 095003 SIFVE GEF SIS 0537  04.45 V61266 LDA ATEMP

0394 V3615 €W6NBX  SISIX LEF Sls A58 N4r47 0340vn  GD4  1S2 @ INCR, LOGP COUNT
0395 3616 105311 SIT2 LEF SITS.I 9569 24,50 K262ay INE LPA

0396 83517 A0vA12 CT12 (CT1 12 AS1¢  ©40S) AAEARG AOF MODULE LOOP
0397 83620 ¥64A20 EIMST (NE @ 6511 ¥anS2 ¥A2586  TAMNDZ CL#,CLF

2398 ©3A21 04531¢ INST2 ADE OT2 0512 141953 unRdna CLE, INE

0399 #3622 A74vee INETS STE ¢ @513 4r54 61313 LPE  LD» PBT)

04P0 03533 124000 INST4 JMF @,1 8514 @455 411314 ANL PBT2 ITER, AND TEST
040t w3524 1U@aem  TAL LEF 2,7 €515 0v4n56 VK2 1v2 SZ»

0402 3625 fearay 171 cCl #8516 VATST? H26261 IMF »42 ERRORP

0493 93626 Yu5I12 712 LEF 122 8517 04n60 926064 JNF GDS 600D

P4pd  ¥3s27 VR6R1? 1Y LEF 173 0518 04351 1172en AP ERR2.1 ERROR

0405 0343¢ 105313 1121 rFF 1172.1 0519 74R62 AR4¥55 LEF #-5

0406 ©¥3A3) ©52525 PAl{ OCY 852525 €520 04neT 065267 LDE BTEMP

0407 83632 125252 FAT2 0OCY 125252 8521 24a64 @347¢) GBE 152 1 INCR, LOOP COUNT
8408 3833 0B5A14 [PET2 LEF FATS: 2522 YRS U26v54 IMF LPS

0409 2334 0O6HL4  IPLTI CFF PATEA 2523  4436F WP2540 L, CLE

0410 23635 145015 [1FAT CEF 11Pa2,1 8524 04167 2064cs CLE, INR

0411 DJIA3IA 853904 CA cpPr @ €525 04070 061313 LPE (D4 PBTY

P412 ©93A3J7 1247103 CH JMF 3,1 0526 04071 11313 ONC PBT1 ITER, AND TEST
8413 ©3A4D 124004 C2 IMP 4,1 €527 ©4w72 ©51313 cPs P3TY

0414 3641 Y2356 C3 GEF CCON1 9528 V4273 826477 IMF GD6 660D

0415 03642 982354 (4 DFF BAD@ £529 04374 117923 JSk EQR2.1 ERROR

0416 83643 AA3643 CAl  DEF CAT 8530 ¥4a75 @P4G7) NEF e-4

@417 03644 w5401 (81 CPE 1 €531 D4a7R 085267 tDE ETEMP

0418 03445 124084 C21  JIMF 4,1 0532 v4n77 ¢34pe) GDE  1SZ 1 INCR, LOOP COUNT
P419 03646 1247@5 C3I1  JIMF 5,7 0533 ¢4177 026072 JMF LP§

0420 #3647 902447 C43  DEF CCOND 0534 4121 4@25¢0 CLA,CLF

0421 03650 922445 CS51  DEF GAD{t 0535 44182 006404 cLe, INe

0422 93651 812060 A ANL © 0536 94123 ¢61314 LP7 LDl PBT2

PAGE @925 %43 HP 20401BL PAGE v#3a %23 HP 20401BL
0423 83652 151316 4B CPA ALT, T 0537 #4104 011314 ANL FBT2 ITER, AND TEST
@424 03A53 124004 A2 JMP 4,7 2538 V4125 V51314 CPA FBT2

0425 23654 124005 A3 JMF 5,1 0539 B41RE ¥26112 JMF 6D7 600D

0426 ©¥3555 BB2556 A4 DEF CANG 0540 V4107 117009 JSE ERR2.] ERROR

0427 083456 002554 AS 0EF BADL2 8541 04110 Pp41¢a LEF 2=a

8428 B3657 HA3657 KAl DEF AAL €542 04111 765267 LDE BTENP

0429 083660 N20¢00 XA X0 ¢ $543 w4112 034501 GL7  1S2 o

0430 03561 PO2¢L2 XB szh 0544 84113 026103 IMF LP7

0431 03662 124024 X2 JNF 4,1 0545 V4114 200009 NOF MONIILE LDOP
0432 93663 124705 X3 IMF 5,1 0546 ©4{15 ©025e¢ TXCR2 CLALCLF

9433 83664 202654 x4 CEF BADIS €347 84116 0C64R4 CLE, INa

0434 083665 ¥02656 X5 LEF CCAND 0548 w4117 061313 LPE  LD4 PATY

0435 83866 931313 1A 10F PBTY 9549 04120 £21314 x0f PaTZ ITER, XOR TEST
0436 03667 031314 18 10R PRT2 0550 04121 003002 cHa,5Z4

0437 03670 124003 12 IMF 3,1 0551 924122 926124 IME ee2 ERROR

0438 83671 B02751 13 DEF CCORA €552 ¥4123 026127 JMF GODR 609D

0439 83472 061314 LA LDs PBT2 @553 24124 117400 Jsk ERR2.1T ERROR

0449 £3673 051314 LB CPA PET2 8554 04125 004122 LEF *=5

0441 83674 124004 L2 INP 4,1 0555 W4126 065267 LDE BTEMP

0442 03675 124005 L3 JHME 5,1 @556 04127 #3496t GDE 187 | INCR, LOOP COUNT
0443 03676 (03044 L4 LEF CCLN6 0557 24130 626117 JNF LPA

0444 03677 203042 LS LEF BAD14 8558 4131 002500 CLA,CLE

0445 3720 265314 LBE  LDE PBY2 8559 04132 A0K4e4 CLE,INB

0446 83771 1244@3 L2 JMF 3, T 2560 04133 P61313 LPY LN PBTL

0447 ©3722 f03123 L3IE  DEF CCLBS 0561 04134 021313 X0k P3TY 1TER, XOR TEST
0448 03723 @09PAE  SPATY ofl @ 8562 24135 902402 sz4

0449 ©3704 025016 SPT2 ELEF SPATY 8563 84135 026149 JMF 42 ERROR

2450 ©37¢5 DA6N16 SPII  DEF SPATY 7564 04137 926143 JMF GDO 600D

0451 83706 105017 1IFST LEF 1IPSY,1 0565 04140 1177¢n JSE ERP2.1 ERROP

0452 3727 A71317 SA ST) SPATHn 8566 vd141 AAL134 REF ¢-5

0453 83710 124402 Se JMF 2,7 8567 04142 965267 LDE BTEMP

0454 03711 ea3212 S2 DEF CCSAS 0568 04143 934001 GDS  1S2 1 INCR, LOOP COUNT
8455 83712 B75317 SB1  STE SPATa 9569 04144 926133 JMF LPQ

0456 03713 124003 S2E  JMF 3,1 9570 04145 002504 €L4,CLF

0457 83714 PA33¥3 S3IE  DEF CCSBS 0571 Q4146 006404 CLE, INP

0458 ©¥3715 041321 LA ADA ADMK 8572 4147 061314 LP1@ |DA PST2

0459 983716 003002 I8 CHA,SZA 9573 84150 P21314 X0fF PBT2 ITER, XOR TEST
0460 03717 124004 D2 JMP 4,1 2574 94151 V02202 sz4

0461 23720 124P85 D3 INF 5,1 #0575 Y4152 U2A154 IMF 42 ERROR

0462 03721 A3424 D4 NEF NARY 8576 04153 026157 JMP GD33 600D

0463 03722 983422 IS DEF CCADS 8577 ©4154 117709 JSk ERR2.7 ERROR

0464 03723 PA7586 ADMKL OCT 7596 0578 0415 P4150 DEF o5

0465 ©3724 045322 LBl  ADE ADMKs 9579 04156 065267 LD8 BTEMP

0466 93725 124083 D21  JMF 3,1 0584 04157 034707 GC10 182 1 INCR, LOOP COUNT
@467 03726 203536 D31 DEF CCBDS P581 94150 726147 IMF LP1O

8468 04ag0 ORG 400@2R 9582 ©4161 2000AQQ NOF MODULE LOOP
0469 V4008 082590 TCFA2 CLA,CLE 8583 04162 092508 TI(R2 CLJ,CLE

0477 04301 006404 cLe, INg 8584 w4163 006604 cLe, Ina

0471 04002 P61313 LP1  LDA PBTY 0585 ©€4164 61313 LP11 LD PBTYL

@472 04223 051313 CPA PBTY 1TER, £PA TEST-ALTER, 1'S PATT, 0586 74555 231314 10f PBT2 ITER, TOR TEST
0473 B4po4 026010 JMP 6Dy 800D 8587 Y4146 @03ING2 CMA,SZa

9474 2400% 117900 JSE ERR2.1 ERROR 0588 4167 V26171 JHF 042 ERROR

0475 D4nes €40L3 DEF =3 8589 04179 226174 JMP GD1Y 600D

8476 04037 665267 LD8 BTEMP 0596 94171 117a8n Js@ ERR2.1 ERROR

8477 ©4010 034E¥1 GLI 182 1 INCR, LOOP COUNT 8591 24172 @@4165 TEF #-5

P478 04011 926002 JNF LPY 9592 24173 e65267 LDe BTENF

0479 4212 002304 CLA,CLE NEW TEST 0593 24174 P34¢ey GDIL 182 1 INCR, LOOP COUNT

5=52



Listing
Memory Reference Instruction Test

PAGE @031 #33 HP 20401BL PAGE 2053 #23 HP 20401BL
9594 24175 026164 INF LPLL 9708 24357 065314 LPZ2 1.DB PBYT2

@595 04176 6P25¢8 CLA,CLE 8709 04360 75317 STR SPAT4 ITER, STB TEST
0596 v4177 006404 CLE, INE 9710 04361 055317 CPH SPAT4

0597 04240 ©61314 (P12 LDA PBT2 0711 04362 826366 IMF G022 600D

0598 904201 031313 10f P37 ITER, 1O0R TEST 9712 04363 11790 ISR ERR2.1 ERROR

8599 04202 003022 CMA,SZA €713 34364 @u4360 DEF w4

0680 94203 0262¢5 JMF «e2 ERROR 0714 04365 061266 LDA ATEMP

Q601 V4204 026213 JNF GD12 600D 9715 ¥4366 ©3470¢ GDZ2 1SZ M INCR, LODOP COUNT
0602 04203 117209 JSB ERR2.1 ERRCR 0716 04367 026357 JNF LP22

@623 04206 V4204 LEF +=5 8717 04370 6APaqn NOP MODULE LOOP
0604 04237 965267 LDE BYENP 9718 ¢4371 v024e@ TALA2 cL#

8685 04210 B34a¢1 GD12 187 1 INCR, LOOP COUNT 0719 04372 006404 cLE,INB

8606 04211 026200 NP LP12 872¢ 94373 OuPe4s LPEZI (LE

@607 24212 VU500 CLA,CLE 0721 04374 261313 LD) PBTL

9608 84213 006474 CLE, INB 2722 04375 041314 ADA FBT2 ITER, ADA TEST-A=177777,E=@
0699 84214 851313 LPI3S LDs PRTI 2723 04376 603282 CMA,SZA

6610 04215 031313 10f P3T1 ITER, JOR TEST 0724 94377 ©26482 AMP 43 ERROR

2611 04216 951313 CP4 PBTY 0725 04428 02041 SEZ,RSS

Q612 04217 026223 JMP 6213 609D 8726 04421 226405 JHP 6D23 600D

8613 24220 117408 18k ERR2.1 ERROR 0727 044232 1179¢p Jse ERR2.1 ERROR

8614 24221 234215 DEF =4 0728 ¢4103 024375 LEF #=§

8615 04722 065267 LDE BTEMP #9729 04494 065267 108 ETEMP

9616 04723 834001 GDI3 182 1 INCR LOOP COUNT 0737 04435 €349@1 6Dz3 187 1t INCR, LOOP COUNT
8617 04524 026214 SMP LPY3 @731 94406 ©26373 IMP LP23

8618 04225 vw250a CLA,CLE 8732 44427 vaden cLa

0619 04226 V06404 cLE, INg 0733 v4410 €06404 CLE, INB

0620 04227 261314 LP14 LD PHT2 0734 04411 @AC2er LPZ4 CLE

0621 04230 431314 10F P8T2 ITER, 1OR TEST 0735 04412 061314 LD4 PBT2

0622 84231 051314 cPA PBT2 0736 04413 €41313 ADs PBTI ITER, ADA TEST=A=177777,E%@
0623 94232 B2623%5 JHF GN14 G0nD 0737 04414 ©A3202 CMA,SZs

8624 44233 117209 J3B ERR2.1 ERROR 8738 04415 026420 INP #e3 ERROR

9625 04234 V4232 DEF =4 0739 ©4416 ©B2241 SE1,RSS

0626 04235 065267 LDE BTENP 0743 24417 026423 IMF GD24 600D

0627 94236 P3400¢y GD14 1S2 INCR, LOOP COUNT 0741 04420 1170¢a 18k ERR2.1 ERROR

0628 04237 D26227 GNP LP14 0742 04421 204413 DEF #=6

8629 V4240 BULROR nOP MODULE LOOP 0743 24422 365267 LD2 BTEMP

0630 04241 v025e2 TLLA2 CL4,CLE 8744 4423 B3402y *BDZ4 1S INCR, LOOP COUNT
0631 04242 MB64L4 CLE,INE 0745 04424 026411 INF LP24

@632 04243 061313 LPIS LD PBTY ITER, LDA TEST 0746 04425 ¢r2420 cLa

0633 24244 051313 cPA PATY 8747 04426 CP6404 CLE,INB

0634 04245 026251 JHE GDES 600D 8748 04427 000243 LP25 CLE

2635 04245 1179720 Jse ERR2.7 ERRCR 9749 04432 263920 LDA PAT3

8036 04247 0P4243 NEF wed 9754 04431 243020 4DA PAT3 ITER, ADA TEST-A=65146,Enq
€637 94259 ©65267 LDB BTEMP 8751 44432 253224 CPA ANS3

0638 04251 034001 GDI5 ISZ INCR, LOOP COUNT 0752 04433 026435 IMP w42 600D

0639 04252 826243 IMF LP1S 2753 04434 026437 IME %43 ERROR

0643 94253 0P25¢q CL4,CLE 0754 04435 2a2¢4) SE2,RSS

8641 04254 @Pb4NHa CLE, INR 0755 04436 226442 NP GD25 600D

€642 04255 961314 LP16 LDA PBT2 ITER, LDA TEST 9756 04437 117008 186 ERR2.1 ERROR

6643 34256 A51314 CPA PBT2 0757 04440 BO443) DEF #=7

0644 04257 026263 JNF GD16 600D 0758 4441 865267 LDE BTEMP

0645 §426C 1170¢0 ISR ERR2.1 ERROR A759 04442 @34n¢y GDZ5 181 i INCR, LOOP COUNT
0646 94261 004255 LEF e-4 0760 04443 226427 JHP LP25

0647 04262 965267 LDE BTENP 0761 04444 802400 cLA

0648 042063 B340@y 6016 1S2 | INCR, LOOP COUNT 0762 01445 C06404 cLe,Ive

2649 04264 €26255 IMF LP16 0753 J4415 co¢ndn  LPZ6  CLE

859 04265 Lweada y0F MODULE LOOP 8768 04447 963022 LDs PATH

PAGE 0032 #03 HP 20401BL PAGE ¥a34 #43 HP 20401BL
065] @4266 0024@a TLLB2 CLA,INA n765 24450 043822 ADA PAT4 ITER, ADA TEST-A=114630,Ew}
9652 04267 NI6528 CLE,CLE 0766 24451 0530823 CPA ANS4

€653 04270 M65313 LP17 LDE P3T) ITER, LDB TEST 8767 04452 026454 IMP w42 600D

2654 04271 855313 cPA PBTY 0768 04453 026456 JMF e+3 ERROR

0655 84272 026276 JMF 6D17 600D 0769 04454 202349 SEZ

8656 04273 1179en JSE ERR2.] ERROR 8770 04455 026461 JMF GD26 600D

8657 04274 0P427¢ DEF #=a 8771 94456 117900 J$3 ERR2.1 ERROR

9658 04275 861266 LDA ATEMP 8772 04457 04450 PEF =7

0659 04276 734nAp GDL7 ISZ @ INCR, LOOP COUNT 8773 0446@ 265267 LDE BYEMR

8660 04277 02627p INF LPL7 8774 04461 W342°1 6DZ6 1S § INCR, LOOP COUNT
0661 43¢0 202404 CLA,INA 0775 04462 026446 JMP LP26

0662 043a) @A65¢n CLE,CLE 0776 04463 002400 cLa

8663 24302 065314 LP18 LDE P8T2 ITER, LDB TEST 0777 V4464 ARG6404 CLB, INB

6664 24323 255314 cPB POT2 ©778 94465 0A0A4Q LPE7 CLE

8665 043@4 826310 JMP 6D18 8779 04466 463024 I D) PATS

8666 04305 1179¢0 138 ERR2.1 ERROR 8780 04467 143224 ADA PATS ITER, ADA TEST-A=146314,E=0
0667 04306 004382 REF a=4 8781 Q447¢ €53025 CPs ANSH

8668 04307 061266 LDA ATENMP 8782 04471 @26473 IHE w92 600D

0669 04310 ¥340¢ G6DI8 1S @ 0783 024472 026475 JINP %43 ERROR

0670 ©4311 026332 IMP LP18 0784 4473 ¢02041 SEZ,RSS

8671 04312 V0R00G NOF MODULE LOOP 8785 04474 026500 INF GD27 600D

0672 ©4313 802588 TSTA2 CLA,CLE 0786 04475 1170en J5¢ ERR2.1 ERROR

0673 34314 006404 CLE, INE 8787 04476 URA46Y LEF #=7

0674 84315 061313 LP19 LDA PBTY 0788 24477 065267 LDE BTEMP

8675 84316 071317 STA SPATa ITER, STA TEST 0789 048A2 N340@) 6D27 1SZ 1§ INCR, LOGP COUNT
0676 04317 051317 CPA SPATw 8790 04831 026465 JNF LP2Y

0677 84320 226324 NP 619 600D 9791 84%g2 ee24np cLa

0678 94321 117200 J8E ERR2.1 ERROR 8792 04533 026444 CLB, INB

8679 04322 084316 DEF wwy 0795 024544 0CO24n LPZ8 CLE

9686 04323 265267 LDE BYEMP 9794 245085 063326 LDé PATE

€681 04324 234upy 6DI9 182 1 INCR, LOOP COUNY 0795 04526 043026 ADA PAT6 ITER, ADA TEST-A=031462,Es1
9682 ©4325 026315 JMF LP1O 8796 04587 537227 CPA ANS6

0683 24326 02500 CL4,CLE 8797 04519 926512 JMF we2 600D

0684 94327 206474 cLE, IN8 0798 @4511 026514 INF 43 ERROR

0685 ©4330 061314 LPZE LDs PET2 0799 04512 Ac224n SEZ

2686 4331 271317 STA SPATH ITER, STA TEST 2800 04513 026517 JNF GD28 600D

0687 04332 951317 CPA SPATA 0801 04514 117000 18P EPR2.1 ERROR

6688 04333 P26337 JMP GD2@ 600D 8822 84515 €U45P6 UEF #=7

0689 04334 11790¢ J8B ERR2.1 ERROR 0883 24518 065267 LDE ETENP

0690 04335 00473 NEF w=4 8e4 04517 03406y 6D28 1SZ INCR, LOOP COUNT
0691 24336 965267 LDE BTEMP 0805 04520 026504 JMP LP28

9692 ©4337 034001 6D20 182 1 INCR, LOOP COYNT 0886 094521 80€v0Q NOF MODULE LOOP
9693 94340 926330 JMP LP2@ PB27 74522 0n244 TALB2 CLA,INA

8694 04341 0PPR0Q NOF MODULE LOOP 088 04523 9264¢n cLe

9695 04342 002424 TSTB2 CLA,INA 089 4524 @JPe4d LPE9 CLE

0696 04343 0065080 CLE,CLE 0818 04525 065313 LDE PBTY

8697 04344 065313 LPZL LDB PBT1 0811 04526 265314 LDe PBT2 ITER, ADB TEST-B=177777,Esg
0698 84345 675317 STE SPATv ITER, STB YEST 0812 04527 CUA4L2 CLE,SZB

8699 04346 355317 CPB SPATA 0813 194532 226533 JMF *43 ERROR

e7e@ 24347 026353 INF 6D21 600D 8814 04831 #9234 SEZ,RSS

87¢1 04350 117000 188 ERR2.1 ERROR 8815 04532 206536 JMF GD29 DHeD

0792 04351 Q@4345 PEF wwd 0816 94533 117008 J8E ERR2.1 ERROR

8783 04352 861266 LDA ATEMP 0817 04534 204526 DEF e=6

9784 04353 234v@e 6D21 1S2 @ INCR, LOOP COUNT 0818 04535 261266 LDA ATEMP

9795 94354 026344 aMP LP21 7819 4536 03420 6029 1SZ @ INCR. LOOP COUNT
8786 04355 882494 CLa, INA €328 04537 026524 JNF LP29

0787 94356 ©R6528 €LE,CLE 9821 04540 0e2434 €LA, INA

5=53



Listing
Memory Reference Instruction Test

PAGE 2035 #23

8822
0823
2824
0825
2826
0827
8828
8829
883@
@831
8832
2833
2834
2835
2836
0837
n838
2839
e840
2841
8842
0843
2844
2845
2846
0847
0848
2849
esse
2851
2852
2853
2854
2855
2856
0857
@858
2859
2868
2861
0862
2863
8864
0865
0866
0867
2868
2869
2871
0871
0872
2873
0874
0875
0876
es77
6878

PAGE

2879
0880
2881
2882
0883
o884
2885
2886
2887

0889
@898

245414
24542
24543
04544
n4545
84546
04547
24%550
04551
24552
V4553
04554
845855
04556
24557
04560
a4564
04562
24583
04564
04565
04566
04567
04570
84571
v4s572
04573
w4574
04%75
84576
n4a577
24620
24e0t
84602
#4683
w4604
24625
04626
04607
246118
04611
24612
24613
f4614
24615
04616
04617
va62a
24624
n4e22
04623
24624
©¥d4625
24626
04627
0de30
¥a63y

206400
gova4g
965314
245313
607202
826551
002241
226554
1170ap
004544
261266
034000
226542
292404
o640
[LlEED]
067420
247929
857924
026566
©v2657¢9
002341
026573
117000
eeds562
861266
@3420a
226560
#2404
0N6466
caocde
e67022
rarg22
as57123
g266e5
226627
ew2nda
g26r12
117220
eadney
261266
034200
926577
©22404
ed64na
LLEET
867024
047K24
57325
026624
026426
022¢41
826631
11700
eeasz2g
261266
934080

gaze6 #03

4532
24633
w4634
04638
34636
24637
04640
04641
04642
24643
24644
24645
24646
vés47
24650
24651
B4A52
04653
046%4
0455%
04636
05308
951230
05v9y
850812
25993
95004
5965
257226
95007
e5010
esnit
25¢u12
23013
25014
35n15
25216
95217
85720
95221
05222
857323
25024
05025
28226
25e27
06200
Q6aan
s6a01
86002
26093
v6a0a
06305
26726
26097
o610
06011

5=54

826616
0824064
226400
eoendn
v67n26
247026
es7e27
026643
026645
ee204p
026650
117000
€ad4A37
061266
34009
026635
weero0
va250@
?06400
126656
291P00

081250
002006
1969932
anneag
063003
2802004
°02004
873303
127083
196011
veeney
106013
052525
126415
200000
106217
631463
263146
146314
114630
263146
146314
11463y
231462

a812%0
ee2nsy
101300
@2e00e
062003
802004
802904
072003
1260823
121307

LR32

LP3

6031

6D¢2

LP33

ED33

LP34

6n34

RETN

ERF2
FIVEL
IFIVE
sit

S115
12z
1122
PATSA
11FA2
SPAT2
11FS1
PAT3
ANS3
PATY
ANS4
PATS
ANES
PATE
ANES

ERR3
Six1
1six
SI€

s1T76

CLE

FLE

LDR PRY2
ADB PBT1
CME, 518
JMP 43
SEZ,RSS
JMF GD3@
JSE ERR2.1
DEF *=6
LDA ATEMP
182 @

JMFP LP3Q
CLA,INA
cLe

CLE

LDB PAT3
ADB PAT3
CPB ANS3
JMF %42
JMP %43
SE2,RSS
JMF GD31
188 ERR2,.]
LEF #=7
LDA ATEMP
182 @

JMP LP31
CLA,INA
cLe

CLE

LDR PAT4
ADE PAT4
CPB ANhS4
JME 442
JMF %43
SE2

JME GD32
JSe ERR2.]
BEF #=7
LDs ATEMP
152 @

JMF LP32
CLA,INA
cLe

CLE

LDE PATS
ADP PATS
LPE ANSD
JMF we2
JMF we3
SE?,RSS
JMF GD33
JSB ERR2.1
LEF #=7
LDA BTENP
152 e

JMF LP33
CLA,INA
cLe

CLE

LDE PAT6
ADE FAT6
CPE ANS6
JMP w42
JMF %43
8E2

JMP GD34
JSB ERR2.1
DEF «=7
LDA ATEMP
is1 @

JMP LP34
NOP
CLA,CLE
cLe

JMF RETN.T
DEF BASIC
OR6 5AQER
DEF ERROK
DEF RET2
GEF ISIX.1]
NOP

LDE SIS
INA

INA

ST) SIS
JMP S15,1
TEF SIT6.1
ocT 1

nEF 1123.1
6CT 252525
DEF 1IPA3,I
ccT @

REF 1§PS2,1
0CT 231463
OCT 263146
OCT 146334
OCT 114638
OCT 263146
0CT 146314
0CT 114631
CCT 7314562
ORE EANGR
DEF ERROR
DEF RET3
DEF 1BASE,]T
NOP

LDA 816
INA

TN

STA 816
JMF 816,71
DEF SITO.1

HP 20401BL

ITER, ADB VEST-B=177777,E=p
ERROR
600D
ERROR

INCR, LOOP COUNT

ITER, ADB TEST-B=063146,Ex=9

600D
ERROR

600D
ERROR

INCR, |OOP COUNT

ITER, ADB TEST-B8=114530,Ex=]
600D
ERROR

ERROR

INCP, LOOP COUNT

ITER, ADB TEST-Bw146314,E=n

600D
ERROR

600D
ERROR

INCR, LOOP COUNT

HP 20401BL

ITER, ADB TEST-B=p31462,E=1

600D
ERROR

/00D

ERRNR

INCR, LOOP COUNT
MODULE LOOP

PAGE

8936
@937
9938
9939
2949
9941
0942

2837 #a3

06012
H6213
26914
76115
#6716
26217

220900y
101312
125252
101315
Ll LGl
101320

*s  NO ERRORSw»

123
1123
PAT6A
11FA3
SPAT3
11Fs2

ect
LEF
oct
DEF
(124
UEF
ENIL

1

itze.1
125252
1IPA4, 1

e
1iPSu, 1

HP 20401BL



Listing
Shift-Rotate Instruction Test

SHIFT-ROTATE INSTRUCTION TEST

Tape No. HP 20402B
Listing No. HP 20402BL.

5=55/5=56






PAGE 0801
esot

cs 288t

PABE 0001
egat

BAD 206542
END deside
FA 896472
FB 886453
Jsa 888563
Jss 886564
PAT 296552
AMASK  2@6567
AMODI 026462
ANSKI 386506
ASPEC  0n66837
BACK 286422
BASIC  @aszed
BMASK 935577
B8MOD! 0AE443
BSPEC a36746
CHECK  9p640%
CONt ea6555
CoN2 206536
ERROR  2@6533
[INST 328575
2 086576
nLs 826577
[N 0u6628
1LLS 16624
ILLs 2866082
nLz 286683
iLLs 86604
e 286581
IN1T 286345
INSAR  @@8557
LPAT AB55354
HODI PAG431
HINST @asaly
NPASS BUEL26
Ppg29 004587
Pez2t 2345416
Pga22 334525
°3823  §a4534
Ppo24 34343
P2023  2245%2
PY826  BA4361
Paq27 304573
Fo224  g05913
P1E23 824577
P1021 934606
P1322 924615
P1p23  0a4624
Pj224 324633
P1@25 224642
PiBad 04651
Pig2r  p0abed
Pyraad 344057
121 224676
P1122  @24785
P1123 934714

OR6 43@@2R
OR6 45808

ASEBrA»B.L,T

HP 20402BL

HP 20402BL

PAGE

P1124
P1125
P1126
P1127
P1222
P1221
P1222
P1223
Fi225
P1226
Pi227
P1328
P1321
P1322
P1323
P1324
P1325
P1326
P1327
P1428
Pia21
P1422
P1423
P1a24
P1425
P1426
P1a27
P1520
Py521
P1522
P1523
Pi824
P1525
P1526
P1527
P1620
Py621
P1622
P1623
P1624
P1625
P1626
P1s27
P1722
P1721
Py722
P1723
P1724
P1725
P1726
Pi727
PASL

PAS2

PAS3

PAS4

PASS1
Pass2

PAGE

PASS3
PASS4e
PATY
PAT2
PATS
PAT4
PATS
PATS
PAT7
RPAT
SETUP
SEVEN
SHAL
SHBYL
SHASK
SovFe
S5HAL
EETLH
SYART
susi
TiPBA
Ti9¢B
TADR
TENP
TPAT

Qo2

024723
304732
824741
924750
024757
824766
384773
8a5004
235822
303031
2305042
205847
825036
285065
235074
@a51083
285112
@es121
295130
35137
985148
0835155
205164
885173
02352082
235211
208220
eas227
2285236
885245
205254
3235263
085272
ees38l
605312
2085317
883326
285335
085344
ag5353
095362
aa5371
605488
835487
825416
035425
095434
025443
835452
825461
085472
206571
626572
Q6573
2A6574
0955080
025610

2983

205729
206830
234500
804501
904502
834503
824504
804305
084536
048551
en6377
8365¢2
©E6513
2387324
006635
nAB562
QH65ART
296566
635354
@a8361
086512
ryas521
748550
306569
2@v353

tn NG SRRORS#

Listing
Shift-Rotate Instruction Test

HP 20402BL

HP 20402BL

5«57



Listing
Shift-Rotate Instruction Test

PAGE 0204 W01

[T} ASFB,A,B.L,T
2094 @4520 ORGL 459
epp2 045¢0 8809033 PATL oOCT o
0003 084301 100ePg PAJ2 OCY 180300
@004 24592 100083 PATI OCY 10M@Q%
@83 045093 874170 PAl4 OCT 874170
2086 04504 183607 PATS CCT 123647
2007 045085 125252 PAT6 CCT 125252
2908 04506 852525 PAT7 0OCT £32525
8009 04507 890082 P29 OCT 2

9218 04510 100000 0CT 12e0ap
8011 04511 100202 0CT 1omAda2
8012 @4512 970360 OCT A7A380
0013 04813 107416 0CT 187416
8814 04%14 152524 OCT 352524
2015 94515 023252 ocT @2s3282
9816 04516 200@0p P@e¢2)1 OCY @

0017 048517 140m00 0CT 140003
8018 04520 140000 0CY 140240
8019 94521 036074 OCT £36374
@028 04522 141783 0CT 1417023
9021 043523 152525 0CY 152525
8022 Q24324 023252 0CT 825282
8923 04525 0002@2 PPe22 OCT 2

0824 04526 po0eEY ocT 1

8825 04527 200003 ocY 3

8826 24332 170369 GCT 170360
2027 024531 807417 acT 7417
2028 04532 952525 0CT 852325
2829 24333 125252 0CT 125252
2030 94534 10030@ PEC23 0CT 10Ad3ug
8231 04535 842000 oCT 4eagn
8032 Q4536 140000 0CT 14a200
8833 04537 0836074 0CT e38974
9034 04549 141703 0CY 141743
0035 04541 052525 0CT 632525
8836 04542 125252 0CT 123282
8837 04543 009202 PEZ24 OCT 2

8038 04544 000800 oci @

0839 04545 000002 octT 2

0048 04546 070360 ocT 70368
0041 04547 007416 0CT 7416
0242 24550 052524 0CT 52524
8043 9455) 025252 0ct 25252
@P44 D4532 000A0Q PBE25 OCT @

0045 04553 040000 0CT 4000¢
0046 04554 040000 0CT 429094
@047 04555 036074 OCT 3J6e74
0048 04556 041783 OCT 41703
0049 04557 252525 0CT 52525
0850 ©4568 023252 0Ct 25252
8051 ©@4561 P00@B2 PEL26 OCT 2

Be52 Q45682 e20e0Q ocY @

0833 04363 00cen2 oct 2

8854 04364 170360 oct 170360
0855 04565 087416 OCl 7416
8056 04366 052524 0cT 52524

PAGE 0025 #22

0857 84587 125252 0CY 125252
0858 04579 280920 PEE27 OCT 20
0859 04571 @eeais oct 18
0068 04572 ©20B30 ocy e
2061 94573 103687 0CY 183647
8062 84574 074170 0CT 74170
0g63 24575 125252 0CcT 125252
8064 04576 052525 oct 52328
0065 @4577 0200P4 P1e2@ OCT 4

8866 04607 190AAP ect 1aeaue
0867 04601 180004 oCT 1ge0n4
8868 04602 268740 oct 63742
0069 24603 117034 0CT 117834
9070 04604 125230 ocT 125280
8871 @4605 032324 oCcT 52524
8072 24606 908081 P1021 OCT 1

€073 04607 140000 0CT 14p0@0
0074 04610 140001 0CT 1484y
0875 04611 234179 0CT 34170
8876 04612 143697 0CYT 143647
0877 ©4613 165252 ocT 165232
2078 04614 212325 acY 12528
8879 04615 002004 P22 OCT 4

8080 04616 202001 oct 1

8881 04617 @oEBdS ocT 8

2082 04628 162748 ocT 160740
8083 94621 0170235 0CT 17038
2084 04822 12525 ocT 125281
8085 04623 052524 0CT 52524
8886 04624 000091 P1023 OCT 1

0087 04625 P4EAAQ 0CT 48008
9088 24626 242001 0CT 48001
0889 04627 234170 oCcT 34174
0090 04630 043607 oCY 43697
9091 04631 065252 oCT 63252
8092 04632 912823 0CT 12528
8093 04633 000004 P1624 OCT 4

0094 04634 000000 oct @

8095 04635 009004 ocY 4

8896 04536 860740 0CT 60742
0097 04637 817834 0CY 17034
2098 04640 025250 0CT 252%a
9099 024841 852524 0CT 52824
0108 04642 P090P1 P1€25 OCT 1

0101 04643 040000 0Cct 4@a0a
0192 04644 240003 oCT 48a81
8103 04645 234179 ocT 34170
8104 04846 043607 ocT 43607
8185 04647 265252 0CT 65252
2186 04650 012325 oCcT 12528
8107 04851 000004 P1€26 OCT 4
2108 04852 eopAea ocT @

8189 94633 002084 oct 4

0110 094634 168740 oCcT 16a740
9111 04655 017334 ocT 17¢34
9132 04656 125250 ocY 128280
9113 04857 052524 oct 52524

HP 20402BL

HP 20402BL

PAGE 8086 %32

114 0845660 002040
2115 @4661 000210
2116 04662 20PB0SE
0117 04663 007407
8118 84664 170358
8119 04665 252515
@12@ 064666 125242
0121 04667 3a0uQ9y
8122 04670 l@2902
9123 @a4671 1ennon
8124 04672 €74170
0125 04673 183606
0126 04674 1285252
8127 046875 052524
8128 04676 020q0a
8129 24677 160A0Q
9130 04700 160v0a
8131 04701 017036
8132 04702 16n74y
0133 047233 165252
8134 04704 012825
8135 04735 000020
9136 04736 1302021
@137 04727 {@edoey
8138 04710 ©74170
2139 24711 103627
8140 024712 125283
8141 04713 052524
8142 24714 oo00Rg
8143 04715 ceoara
@144 04716 36007020
@145 04717 217836
0146 4721 168741
8147 04721 165252
2148 04722 012525
0149 04723 0p000dp
2150 04724 0geaRe
@151 04725 000009
0152 24726 074179
9153 04727 083606
0154 04738 225252
8155 04731 052524
0156 4732 @evoeon
0157 24733 csuzen
@158 84734 060000
2159 ©473% 817236
0168 04736 260741
6161 04737 065252
8162 04740 012525
2163 04741 B00R6R
@164 94742 1400¢0
0165 84743 1200608
9166 04744 74179
2167 ©4745 103506
8168 4746 125252
0169 84747 852524
B178 04750 V00003

PAGE 9897 #02

8171 04751 P0Q014
@172 04752 0geal4q
8173 ©4753 141703
0174 04754 036074
@175 04755 852535
0176 04756 125242
0177 ©4757 000004
9178 04760 vBA302
8179 04761 ©€00QLS
818 104762 161749
9181 84763 vl7036
0182 04784 V25252
0183 04765 152524
8164 ©4766 00AVRY
9185 04767 000000
8186 04770 0v0AeY
0187 ©4771 174170
9188 04772 043607
8189 04773 025252
8198 04774 152525
8191 04775 0000L4
8192 ©4776 @0OBU02
2193 04777 BYv0e6
0194 ¥5200 164744
2195 ©5cE@1 V17336
6196 ©5482 125252
8497 ©50803 952525
9198 05004 000061
£199 052305 1000890
8280 05006 100061
8201 ©2207 074179
9282 05018 103607
9203 05011 125252
2284 85312 052525
8285 ©%5013 2S0onL4
8206 05014 000002
82087 05015 2220E6
8288 V5016 B6V740
8209 ©5217 217036
8210 05220 V25252
@211 05221 ©52524
©212 ©5022 VYovee)
8213 05023 veocen
8214 05024 290001
8215 02502% 874170
8216 05026 WB36E7
8217 05027 825252
2218 ©5030 052525
9219 05231 voooes
9220 ©5332 000002
8221 05233 voodes
9222 05034 160740
8223 95035 017036
8224 05936 125252
2225 05837 852524
0226 ©5240 9B0Y40
2227 ©5041 0020290

Pie27

P1128

PL121

P1122

P1123

P1124

P112%5

PL126

PL127

P1221

P1222

P1225

P1226

P1z27

40

ie

50
7407
178358
5251%
125242
(]
100048
1a¢aes
74372
103646
125252
52524
]
1600ag
160999
17238
160741
165252
12528
[
180041
109001
7417w
183607
125283
52524
[]
60aaa
6pnaa
17@36
160741
165252
1252%
[

[

]
74170
3606
25252
52524
e
63000
60200
17036
60741
65252
12525
e
100000
100008
74170
183606
125282
523524
]

HP 20402BL

HP 20402BL



0338
0339

8341

6ees »o82

23042
85043
25044
05045
05046
05247
05850
05351
05052
090853
85054
#5055
83056
85057
25060
85061
05062
05063
05264
85065
05066
05067
05070
05071
05372
25073
¥s074
85075
85076
v5077
05100
05101
05102
05103
85104
05105
25106
v5107
25110
92111
85112
85113
03114
25115
85116
05117
¥5120
85121
85122
05123
85124
25125
25126
05127
05130
05131
¥5132

8008260
e¥7417
178360
052525
125252
106280
60008@
100882
@74170
183606
825252
132524
14p00a
828020
160028
217036
162741
825252
152525
200001
109200
1080081
¥74170
185687
125252
852525
v4900p
g20000
260200
217836
160741
125282
052525
000260
vhoeeo
oddpeg
874179
@23606
925252
052524
@4dedo
028000
[LILEL)
a17036
u6B741
925252
852525
eo9080
1029080
100009
874170
103666
125252
252524
TLT3Y)
gevve4
208014

0009 me2

05133
05134
85135
85136
63137
05140
85144
85142
05143
v5144
05145
85146
05147
85150
85151
85152
05153
85154
v3155
05156
¥5157
B5162
25161
85162
25153
85164
05165
29166
95167
v517¢
¥5171
05172
93173
05174
85175
85176
235177
05208
05201
0202
05283
85204
85205
¥3206
vS207
05218
¥b211
©¥d212
05213
v§214
95218
¥5216
09217
v5220
85221
05222
05223

141703
236074
852525
125252
¥o22084
voveeg
020004
060740
017034
025259
952524
600001
[.LLELT)
2eevel
834170
v03607
025252
012525
0ovev4
83v00ve
200004
16u748
217034
125259
052524
Yyeae
0890088
[I°LII3Y
0234179
223607
025252
812525
020004
eguveen
LT XY
a6u749
917034
425250
052524
vusaoy
LELEDT)
[ TLDRY
234170
203607
©v25232
812525
coone4
[LIITT)
2000084
160749
217034
125250
052524
CLELET )
200200
2vdo4p
eazapy

P1320

pPi321

Pi322

P1323

P1325

P1326

PL327

P1420

P1421

P1422

P1a23

Pid24

pra2s

P1426

P1é27

acy
cct
ocy

oct
ccy

cer
cer
cect
ccr
acT
acy
ocY
acT

ocT
oct
act
oct
acy
(3]
cct
ocy
(12
oct
ocY
oct
ocY
cer
cct
oct
cery
ey
cct
oct
ocrv
oct
({2}
ueY
act
oct
uey
cer
oct
Gct
ot
cer
oct
uct
ccy
acy
ocy
cer
act
occy
ccr

141783
36074
52528
125282

HP 20402BL

HP 20402BL

8375
9376
0377
0378
8379
v38@
0381
8382
8383
©384
2385
0386
8387
0388
8389
¥390
8391
8392
8393
8394
2395
8396
8397
2398

PAGE

8399
8400
8401
2402
0483
p4aed
2405
e4us
04e7
3408
8469
2410
@441
[ Z3%
2413
8414
2415
2416
0417
2418
@419
04290
8421
0422
e4238
v424
8425
6426
w427
va28
0429
@432
6431
8432
0433
©va34
8435
8436
0437
0438
©v439
V440
w441
9442
0443
0444
8445
0446
va47
va46
0449
[X3T]
2451
vasv2
@453
8454
v455

00810 w02

85224
05225
95226
83227
05238
85231
05232
25233
05234
85235
85236
85237
85249
05241
05242
85243
85244
95245
45246
85247
¥3250
25251
25252
03253
95254
85255
05256
v5257
05260
05261
0262
05263
05264
05265
85266
05267
85270
95271
85272
05273
05274
85275
85276
85277
05300
05301
¥5302
85303
85394
05305
85326
05307
05310
95311
95312
05313
05314

178340
052585
125242
020900
900000
egusaa
074172
083606
925252
0525224
evo0Be
922080
020800
017036
020744
825252
212525
[LTLL]]
180dv0
1ov0e0
874170
183606
125252
052524
2eauee
020080
020000
B17036
120744
125252
012525
vodden
8gocee
LLrLrE )
874179
083606
825252
052524
100000
0200080
120000
817036
1207414
825252
112525
200001
100000
100604
074170
103607
125252
852525
@ude0e
800004
euveRs
141783
836064

0011 HO2

95315
Y5316
05317
@832¢
95321
85322
25323
¥5324
05325
85326
85327
2533¢
85331
83332
95333
85334
05335
285335
05337
83342
05341
85342
85343
95344
25345
05346
05347
05350
95351
95352
05353
85354
05355
953856
085357
05350
08351
88362
95363
85364
05365
25366
05367
Bos7a
05471
053872
05373
25374
05375
95376
03377
05400
v54d01
05402
05403
85434
95405

852525
125242
oueeR4
egooeg
0000824
160740
017034
942525@
152524
oedoey
[.LTI11)
L1175
174179
003607
825252
1523525
202064
oueave
LLLEEY
160744
917034
125259
852525
20800
0v0000
qusney
@7417e
923607
025252
852525
2veova
PO )
ovdoea
060748
017034
825250
852524
LT R
1vedee
180401
87417¢
103607
12%252
952525
2080834
[L.LI-T'RY
0802e5
160748
817835
125251
852524
8vd04n
240006
292240
ea7417
1708340
852505

P1%21

Pita2

P1223

P1E24

P1525

P1£26

P1g27

P1€20

Pl1€E21

Piez2

P1€23

Pi€24

PLE25

P1e26

P1€27

act

ccr

Listing

Shift-Rotate Instruction Test

170340
52508
125242
[]

[}
74179
3606
25252
52524

)
20004
2002
17836
207414
25252
12528
[
18p800
t1aegng
74170
183646
125252
52524

@
20000
20000
17036
120744
128252
12828
[

e

[
7417a
3626
25252
52524
120000
20gea
120000
170836
120744
25252
112525

1
100040
130091
74170
193607
125252
52528

HP 20402BL

HP 20402BL
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Listing
Shift-Rotate Instruction Test

PAGE 0012 #02

8456
0457
2458
8459
@460
2461
0462
0463
8464
0465
@466
0467
@468
8469
2470
8471
8472
8473
8474
0475
8476
0477
8478
8479
8480
0481
8482
8483
0484
8485
0486
8487
6488
0489
0498
0491
0492
0403
0494
0495
8496
0497
0498
8499
esee
@581
8582
¥583
0504
0305
8506
8507
8508
8509
[221]
8511
8512

83406
85407
5418
85411
25412
25413
083414
#5415
85416
05417
06420
5421
05422
08423
85424
85425
05426
ab427
85430
83431
05432
85433
85434
25435
85436
95437
05440
0544}
85442
05443
05444
05445
28446
085447
95450
05451
#5452
83453
083454
023455
85456
05457
25460
85461
25462
05463
05464
05465
03466
25467
85470
@5471
85472
085473
85474
85475
@3476

125252
2800490
ee0020
809960
187416
@70368
152524
825252
UL )
200004
8eeais
141703
“36874
152525
925252
goedde
200028
08R0e60
807417
178369
852525
125252
eoes1g
ooevedq
2800814
141703
836074
852525
125252
[LITET ]
080920
008060
ev7446
279360
852524
825252
euealp
oudode
oBe014
841723
836074
852525
825252
LELIZT )
008020
soesoe
887416
178360
052524
125252
ova4ee
280200
000608
er4ai7e
103607
125252
952525

2013 #02

as477
85509
LLLT DY
85502
255083
85524
05505
85506
85507
es51e
85511
¢3812
85513
05544
25315
25516
05517
05520
05521
85522
85523
25524

200000
aepa2o
2080021
epes22
ovoa23
ooeo24
2av82s
800826
eeoaz2z
oe1d29
fo102y
091022
001023
dg10824
de1825
001026
aevlo27
so1120
apt1ay
ee1122
ee1123
fe1124
a01125
ee1126
es1127
ea1220
001221
ee1222
eui223
@e1224
Bol225
e8i226
8vt227
821320
eoa132y
vo1322
es1323
es1324
801325
001326
881327
B01429
eei42y
801422
8¥1423
001424
@e142s
ee1426
ge1427
881520
e81%52y
281822
291523
201524
eeis2s
801526
euis27

P17280

Pi721

P1722

P1723

P1724

P1725

P1726

P1727

]
PASS1

HP 20402BL

125282
49

600
741702
183607
128252
52525

HP 20402BL

1222
1223

12258
1226
1227
1320
1321
1322
1323
1324
1323
1326
1327
1420
1424
1422
1423
1424
1425
1426
1427
152¢
1521
1522
1523
1524
1525
1526
1527

PAGE 0014 #02

8570
8571
8572
8873
8574
8575
8576
0577
8578
8579
25880

PAGE

8627
0628
2629
26308
€631
2632
2633
0634
0635
2636
637
2638
8639
8640
2641

2643
n84d

25579
85571
085572
85573
B5574
85575
85576
85577
856we
05601
05602
05603
25604
85605
85506
25607
85610
05611
w8612
#5613
05614
05615
05616
05617
@s562e
¥5621
¥5622
95623
05624
95625
25626
85627
05830
05631
03632
05633
03634
@563%5
95536
03637
25640
85641
05642
85643
05844
05645
85646
85647
#3650
5651
85652
85653
05654
95653
85656
85657
8566¢@

Bey1620
B@1621
281622
eR1623
1624
001625
081626
881627
201720
881724
ev1722
@e1723
vo1724
881725
201726
oe1727
204030
BYVB3Y
200832
20v333
6po034
000035
000836
200037
8818308
081031
es1832
201933
281834
#81835
081036
881937
881130
201131
se1132
201133
001134
801135
201136
861137
801230
201231
281232
091233
e81234
001235
8091236
B@1237
881330
B¥1331
201332
201333
891334
281335
281336
801337
ou1430

9015 #o2

95664
85662
05663
65664
95665
85666
05667
05670
956714
85672
85673
05674
05675
85576
05677
@57e0
a57at
957v2
05783
05704
85705
257086
e57e7
25710
85711
85712
25713
05714
285715
85716
85717
e3728
85721
85722
853723
85724
85725
85726
85727
85730
85731
85732
85733
05734
25735
85736
85737
2574e
35741
85742
05743
85744
085745
95746
25747
95750
23751

80143y
PB1432
801433
991434
981435
°01436
001437
881530
e21531
281532
084633
921534
981535
281536
881537
e1639
201631
801632
281633
801634
221635
801636
881637
201730
881731
981732
884733
881734
201735
284736
881737
230060
800861
800862
800863
€80d64
200065
060966
89067
¥81236¢
281061
201062
p@a1e63
[LITLY)
001065
2g1966
e81867
eR1160
ep116g
e91162
081163
021164
081165
881166
vai167
801260
80126y

PASS2

PASS3

3]
acty
act

ocY
(1
ect
cct
ccr
ccT
cey
act
el
cect
ccr
acy
ueT
act
cer
ccy
ccT
ocy
ccr

ocTt
oct
[1:3]
oct
ocy
3]
[

act
ocY
oct
ocY
(3
ocy

cct
act
ccl
act
ccl
cecl
Gel
cct
cct

oct
ccy
cct
(3]
cct
act
oct
cct
ccy

HP 20402BL

HP 20402BL



Listing
Shift-Rotate Instruction Test

PAGE @816 ¥02 HP 20402BL PAGE 8018 #02 HP 20402BL
8684 95752 891262 GCT 1262 0798 86134 841774 CCY 1774

8685 085753 2081263 act 1263 8799 06135 081775 GCT 1775

8686 05754 001264 GCY 1264 0800 ©6136 081776 oCT 1776

8687 ©S575%5 201265 GC1 1265 2801 06137 001777 ocY 1777

0688 ©5756 291266 ucl 1266 0802 06140 0v260UB ENL ocYy ¢

8689 85757 ve1267 osl 1267 28803 06220 GRG 62004

8699 @376¢ VO1360 GCT 1368 0804 V6200 082709 BASIC CLA,CCE A=Q,Emg
2691 25761 DU136% CCl 1361 035 Y6201 ¥oVAWE NOF

0692 03762 8081362 CCT 1362 08u6 6202 0RRAIG SLA

0693 05763 V@1363 CCT 1363 8887 06243 1020801 HLT 21 SLA FAILED
2694 ©5764 831364 CCT 1364 8808 26234 6B640Q CLB B=g

8695 05765 BU1365 CLCT 1365 2609 086205 va4ady CLE,SLB E=9Q

Y696 85766 201366 CCT 1366 9810 86206 102001 KLY 21 SLB FAILED
¥697 ©B5757 881367 GCY 1367 2811 ¥6207 282040 8E2

¥698 ©57/0 vd1460 CCT 1460 8812 96210 1v2p01 HLT 61 CLE FAILED
9699 05771 201461 CCT 1461 P813 86211 802300 CCE Ewy

@708 035772 @dB1462 LCT 1462 0814 Qo212 °v@eSe CLE,SLA E=@

B701 33773 801463 GCl 1463 2815 06213 102281 nll et A NOT =2
8792 95774 001464 GCT 1464 9816 086214 802040 BEZ

0703 085775 BU1465 0CT 1465 2817 06215 102801 ALY @1 E NOT =0
@704 83776 201466 GCT 1466 2818 06216 Q02300 cCcE E=1

0785 93777 801467 aCT 1467 @419 06217 08da5p CLE,SLB E=2

8706 J6u48P 801360 CCl 1568 @820 ©6220 102801 rLT €1 8 NOT =@
8707 d6B01 BU1S561 ccl 1561 @821 086221 282440 EE2

8748 06482 041562 0ct 1562 2822 86222 18200} KLT @i E NOT «B
9769 06233 8U1563 oCl 1563 9823 06223 0R2004 INA Aug

9719 065004 ©¥Ed1564 0Cl 1564 8824 V6224 BB6VR4 LT 8=y

8711 ©6405 861565 CCT 1563 0825 ¥6225 voiode ALS

8712 962306 080ib66 CCl 1566 2826 26226 8852080 BLS

¥713 06067 021567 CC1 1367 8827 06227 ve8liee ARS A=y

8714 06312 001668 GCT1 1668 0828 V0232 eB51UP BRS B=1

9715 06vi1 00166} ccl 1661 8829 06231 Qe2a11 BLA,RSS

9716 960312 081662 CCl 1662 9830 ©6232 192801 hLT 8% A NOT =1
717 926013 021663 ecl 1663 2831 V6233 ¢o6Q1) SLE,RSS

9718 06Q14 0U1664 CCl1 1864 8832 96234 1020801 hLT 81 B NOT =t
8719 06e15 201665 CCY 1665 9835 ©6235 162501 L1a 24 A=077777
9720 06916 PA1666 CCT 1666 0834 06236 106501 LIB o1 B8=077777
8721 06417 0v1667 cCl 1667 8835 086237 002004 INA Ax133000
8722 06320 BO1769 cCT 1760 2850 052428 006404 IN8 B=120000@
8723 86a21 00176} cC1 1761 0837 v6244 v@1269 ALS

0724 @602z 081762 LC1 1782 9838 96242 005009 8LS

8725 26923 081763 acy 1763 8839 Y6243 002921 8SA,kSS

9726 96828 001764 CCl 1764 #8480 086244 102001 KLY 21 ALS FAILED
9727 BbE2S 201755 GCT 1765 @841 ©6245 026921 5SE,RSS

2728 050126 801766 0CT 1766 @842 Vb246 182001 KLY 24 BLS FAILED
8729 Q6027 ©01767 act 1767 9843 906247 0824