SECTION 11

OPERATION AND TESTING

3.1 This section contains all control panel information and system testing
information. The testing is divided into two parts : automatic testing via the

control panel with the built-in hardware microdiagnostic, and test programs.

3.2 CONTROL PANEL

The P857M is provided with the Extended Control Panel (Figure 3-1). The top
half of the panel contains ADDRESS controls; the bottom half, which is identical
to the P852M/856M control panels, contains DATA controls and the CPU
operating controls. When the computer is running, the BIO lines are displayed
on the DATA lamps and the MAD lines are displayed on the ADDRESS lamps.
When the computer stops, both the address and the contents of the next
instruction are displayed. The ADDRESS half of the Extended Control Panel
provides debugging facilities with the following functions :

e Display or load memory in the whole range of addresses (from 0 to

128K).
e Halt on a preset memory address.

All controls ond indicators on the panel are described in Table 3-1.

3.3 The P856M is provided with the Standard Control Panel (Figure 3-1).
This panel is identical to the P852M panel, with the exception of the TEST
position for the key switch. The TEST function operates the microdiagnostic test
routines. .The P856M Stondard Control Por;el lacks the ADDRESS controls and

the halt-on-preset-address feature.
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Figure 3-1 Control Panels

Figure 1-8 (Machine-State Pointer, Control Panel Operations).

3.4 A mini control panel (Figure 3-1) is provided as an option for either

the PB56M or P857M systems.

3.5

Control panel operations within the CPU operation sequence is shown in

Key and Command Operations

Each of the
control-panel sequences shown on the flow diagram is described briefly in
Table 3-1. The system is switched on by setting the key switch to ON, ON
RTC, or LOCK. The LOCK position disables all control panel command
switches except interrupt, which is still operable with the control panel locked.
With the control panel switched ON or ON RTC, the CPU is set to the Run
state by pressing RUN or IPL. Pressing any of the command switches MC,

RST, RR, RM, LR, LM will reset the Run state.
TEST,

INST,
When the key switch is set to
the computer is set to Diagnostic mode, and the command switches then
have different functions to those listed in Table 3-1.

3.6 Address Operations (Extended CP only)

The ADDRESS half of the control panel opes:ates through an intetnal address
register with incrementing logic. During normal running (PRESET at OFF), the
ADDRESS lamps display the Bus MAD lines. When the computer stops, the
ADDRESS lamps display the address of the next instruction, which is in the
program counter (P), the address register (S), and on the MAD lines.

3.7 For either a read memory (RM) or load memory (LM) operation

(Table 3-1), the ADDRESS lamps display the address placed in the control-panel
address register by the panel switches. The address is first loaded by sefting

up the switches and then pressing LOAD ADDR. Thereafter, each time RM or
LM is pressed, the address register is incremented and the ADDRESS lamps
display the new address. The CPU program counter (P) is not used or affected

by either of these operations.



Table 3-1 Control Panel Switches and Lamps

Std CP: memory address is selected by the program counter (P),
and P is incremented with each RM.

Ext CP: memory address is selected by the ADDRESS switches.
The panel address register is automatically incremented; the

program counter (P) is not used or affected.

LR

Load Register. The word code set on the DATA switches is
loaded into the scratchpad register (AO-A15) specified by the
SCRATCHPAD switches.

LM

Load Memory. The word code set on the DATA switches is
loaded into memory. Consecutive words can be loaded by
repeated pressing of LM,
Std CP: memory oddress is selected by the program counter (P),
and P is incremented with each LM, ‘
Ext CP: memory address is selected by the ADDRESS switches.
The panel address register is automatically incremented; the

program counter (P) is not used or affected.

IPL

Initial Program Loader. An initiol bootstrap program located in
a hardware read only memory is loaded into memory word
locations 00 to 063 (characters 00 to 7E

10 hex)'

INT

Interrupt. This button generates a level-1 Interrupt Request
for the Operator's interrupt. The same interrupt can be set by
the 1/O console via the integral serial control unit, The
interrupt may be used by the operator, for example, to change

the running program with information supplied by the operator.

Data

Key Switch

OFF/ON Main power switch connected directly to the power supply.
The power is switched on (POWER lamp lighted) for positions
ON, ON RTC, LOCK, and TEST.

ON All panel controls are enabled.

ON RTC All panel controls are enabled, ond the Real Time Clock
operates (Paragraph 5.6 ).

LOCK All control-panel command switches except INT are disabled.

TEST The automatic microdiagnostic test mode is selected
(paragraph 3.16).

Command Switches

MC Master Clear : Clears or resets most hardware logic. Activates
the GP Bus signal CLEARN, and the CPU signals MCL, MCLN,

RUN Bdgins the program. The RUN switch sends the momentary
signal START and the flip-flop signal RUNN to the CPU RUNF
logic (paragraph 2.90).

INST Instruction Step : Each time INST is pressed, the CPU performs
the one instruction indicated by the program counter (P) and
then halts. INST may be used to step the computer through a
program (or part of one) instruction-by~-instruction. The INST
switch resets the control panel RUNN flip-flop, and sends a
113usec START signal to the RUNF logic.

RST Read Status. The contents of the program status word are
displayed on the DATA lamps (paragraph 1.47).

RR Reod Register. The contents of the scratchpad register
(AO-A15) selected by the SCRATCHPAD switches are displayed
on the DATA lamps.

RM ‘

Read Memory. The contents of memory are displayed on the
DATA lamps. Consecutive words can be read by repeated

pressing of the RM button.

DATA

The 16 DATA switches are used to set a data word onto the Bus
BIO lines during load register (LR) and load memory (LM)
operations. For all computer operations, the DATA lamps
display the contents of the Bus BIO lines. When a running
computer stops, the DATA lamps display the contents of the next
instruction. For RR and LR operations, the DATA lamps display
the contents of the scratchpad register (AO-A15) selected by
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SCRATCHPAD. For RM and LM operations, the DATA lamps
display the contents of the memory address selected by the

panel address register (Ext CP) or program counter (Std CP)

Scratchpad Registers

Address Section (Extended CP only)

ADDRESS

The ADDRESS switches are used to select an initial memory

address for read memory (RM) and load memory (LM) operations.

For all computer operations except RM and LM, the ADDRESS
lamps display the contents of the Bus MAD lines, via the panel
address régister. When a running computer stops, the
ADDRESS lamps display the address of the next instruction. For
RM and LM operations, the ADDRESS lamps display the
contents of the panel address register, which is loaded from

the ADDRESS switches and incremented by the RM and LM
operations. No control is provided for bit 15 (character
selector) because the panel accesses only memory word

addresses.

SCRATCHPAD | These four switches select one of the scratchpad registers
(AO-A15) to be accessed by the read register (RR) or load

register (LR) operation.

LOAD ADDR

When this button is pressed, the code set on the ADDRESS
switches is immediately loaded into the panel address
register, This address is incremented by successive RM or LM
operations; the address register is reloaded from the MAD lines

for any other operation.

PRESET

This switch is used to select a Stop On Address mode. The

stop will occur when the MAD-line address, via the panel

address register, compares with the code set on the ADDRESS

switches.

OFF Normal operation. Do not stop on address.

ACC Stop On Address, Access. Stop when any memory
operation accesses the address set on the ADDRESS
switches.

WRITE  Stop On Address, Write. Stop when any memory ope-
ration writes at the location set on the ADDRESS

switches.
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3.8 Halt on preset address is performed by setting the PRESET switch to
ACC or to WRITE. The control-panel address register is loaded with the desired
address set on the ADDRESS switches and LOAD ADDR pressed. In access mode
(PRESET to ACC), the computer will halt whenever the memory address on the
MAD lines is the same as the one set on the ADDRESS switches. In write mode
(PRESET to WRITE), the computer will halt when the memory address on MAD

compares with the ADDRESS switches during a memory write operation.

3.9 Interface Signals

The control panel interface signals are listed in Table 3-2, along with a brief
description of each signal. All interface signals are also shown on the control
panel block diagram, Figure 3-2. The control panel connectog is included in

the Wiring and Cabling part of Section |11,

3.10 Control Panel Logic

A block diagram and a detailed schematic diagram of the control panel are

provided in Figures 3-2 and 3-3.
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3.11 Key Switch. The Key Switch is shown on the power supply schematic,
Figure 5-3. One contact of the switch controls the mains input power to the
power supply. A second contact produces the enabling signal RTCFZIN fof the
real time clock logic. A third contact of the Key Switch produces the test
signal TSTN and the control-panel enable/inhibit signal LOCKN. The test
signal is described in the Diagnostic Testing part of Section 111, The Lock
signal is used to disable all the control-panel command switches except INT.

The following table is a review of the Key Switch functions.

Key Switch | Power | Real Time | UNLOCKN | Conditioning for :
Clock Signal
OFF off -- -- RUN, INST,
ON on - low LR, LM, RR, MCL,
ON RTC on on low RM, RST, IPL
LOCK on on h

3.12 Scratchpad. The four Scratchpad switches are used to address a
scratchpad register (AO-A15). The switches produce the true-logic
(+5V = logic 1; OV = logic 0) signals RCPO-4.

3.13 Data. The DATA switches are used to set the 16 bits of a data word
to be placed on the GP-Bus BIO lines. The DATA switches are gated onto the
BIO lines by CPU signal BIOEKEY. BIOEKEY is produces by BUSFN and
BOKFN in the Bus Controller logic (paragraph 2.10).

3.14 INITIAL PROGRAM LOADING

A hardware bootstrap is provided which consists of a 256x4 bit ROM and an
IPL-microprogram routine. This hardware routine organizes the bootstrap-ROM
contents into 64 sixteen-bit words and loads them into memory locations 00-63.
The system then has a bootstrap loaded and is able to accept a software IPL
followed by a program. A basic procedure is given here for loading a program
from paper tape into the system. This procedure assumes that the tape has been

assembled with the software IPL, followed by the program.

3-8 REV .1

Program Load Routine

3.15

Load IPL/Program tape into paper-tape reader.

Set DATA switches for 1/0 Bt"s and paper tape reader :
[0001Joooofoo10fo000]

(The codes are shown at the top of Table 2-10, Bootstrap Listing).

Press INST, MC, IPL

a. Hardware bootstrap organized by hardware IPL routine and loaded
into memory 0-63 (/00 — /7E).

b. The bootstrap routine is performed to load the software IPL low-core
part info memory, starting at /80.

c. The low-core IPL is performed (with access into the bootstrap) to
load the IPL high-core part into memory, at the high end.

d. The high-core IPL is performed to load the objuct program into
memory, starting at /00 and overwriting the bootstrap and the
low-core IPL. Interrupt start addresses are loaded at this time

in locations /00 — /7E.

Bootstrap Test ' '

The hardware bootstrap can be loaded into memory for testing (comparing with

table 2-10) without being overwritten by the software IPL. This is done by

performing the Program Load Routine without a device connected (Paper-tape

reader off, disc off, etc.), as follows :

Set DATA switches for 1/O Bus and reader.

Press INST, MC, IPL.

a. Hardware bootstrap organized by hardware IPL routine and loaded
into memory 00-63.

b. CPU stops after bootstrap is loaded.

Load highest memory address into P-register (DATA + reg=0).

i"vress INST which increments P to 000,

Begin pressing RM, and copy bootstrap from DATA lamps.



3.16

MICRODIAGNOSTIC TESTS

Diagnostic test routines are included in the CPU microinstruction control ROM,

Approximately 100 words of the CPU control store are allocated for microdiagnos-

tic routines. The complete microdiagnostic tests about 70%of the CPU hardware

(Figure 3-4). These microdiagnostics are performed, with the system off line,

by setting the control-panel key switch to TEST. The microdiagnostics are

arranged sequentually from very basic data-path and register tests to complex

instruction operations (Figure 3-5). The different methods of running the tests,

in the suggested order, are :

Automatic Go/No-Go Mode. The instruction-tests DLA and RB are
executed and a final display is given. The memory and CPU/CU

test is executed and a final display is given. Correct results in this
mode indicate correct machine operation.

Test-By-Test Mode. The operator steps sequentually through logic
tests T1, T2, T3, the memory ond CPU/CU tests M, and the instruction
tests R, and obtains o display indication at each stage. The Chained
Tests mode provides further exercise of the same sequence of tests.
Basic Tests. The operator steps sequentually through basic tests of
the control panel, L register, M register, and Q register, exercising
all DATA switches and lamps for each test. This checks the basic

registers and dato paths.

Test Procedure, Basic Tests

Key switch to TEST. (Loops through control-panel test.)
Operate each DATA switch,

Corresponding DATA light should light.

Press LR. (Loops through L-Register test.)

Operate each DATA switch.

Corresponding DATA light should light.

Press LR. (Loops through M-Register test.)

Operate each DATA switch.

Corresponding DATA light should light.

Press LR.  (Loops through Q-Register test.)

TESTED PART

MICROPROGRAM
CONTROL

Address Req.

1 C
Control ROM NSIV&‘CJ)%I,JKGN

Decoding

PLA Decoder

_K-Register

>

DATA
HANDLING
UNIT

ALU

LM,Q,s,P
Registers

C,D Selectors

Scratchpod AO-A1S5

i

<

CONTROL
PANEL

MEMORY
MODULES

DATA/
COMMAND

Figure 3-4 CPU Logic Tested by Microdiagnostics
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oo

The test is now looping through the Q-Register test.

Operate each DATA switch,
Corresponding DATA light should light.

To continue to the next

series of tests, set the DATA switches as required (refer to Automatic Mode or

Test-by-Test Mode) and press LR or RUN,

oo

o]}

3.19

Qo

00

oo

3-10

Test Procedure, Automatic Mode (Go/No-Go)

Key switch to TEST. (Loops through control-panel test.)
DATA-switch 0 to 0 position.
RUN.

(Enables final display.)

(Instruction test performs DLA and RB and then loops at end-of-
test display).

Wait for display 0000000000000000. If error, do Test-by-Test mode
to diagnose fault., If correct, do Memory and CU test.

Set address of existing CU device on DATA switches 02-07.
Press LM, (Executes memory tests 1 and 2, and CPU/CU test and
then loops at end-of-test display.)
Wait for display 0000000000000000. If error, do Test~by-Test mode

to diagnose fault.

Test Procedure, Test-by-Test Mode

Set address of existing CU device on DATA switches 02-07.
Key switch to TEST, (Loops through control-panel test.)
DATA-0 to 0 position. (Enables display at each stage.)
DATA-151to 1. (Selects test T1 first.)
Press LR four times. (Steps through the basic tests, performs logic test
T1, and loops at end-of-test display.)

Wait for display 0000000000000008.

Press LR. (Executes test T2, loops at end-of-test display.)

Wait for display 0000000000000080.

Press LR. (Executes test T3, loops at end-of-test display.)

Wait for display 0000000000000000.

Press LR or RUN. (Executes instruction test R, loops at end-of-test

display.)

REV .1

Note: 0

o

oo

00

Chained tests performes the same tests in the same sequence as above, but without

Wait for display 0000000000000000.

Press LR or LM. (Executes memory and CPU/CU test M, loops at
end-of -test display.)

Wait for display 0000000000000000.

Kalt on display after each stage.

00

Key switch to TEST.

Address of existing CU device on DATA 02-07.

’DATA-O'to 1 (chained tests, no display loop).

DATA-15 to 1 (selects test T1 first).

Press LR four times (steps through basic tests, then loops through the
five operating tests without stopping.)

Set DATA-0 to 0 to stop the chained tests.

Wait for one of the five displays.

Press LR to step through the tests and obtain the display for each.
Set DATA-0 to 1 to restart the chained-tests loop.

To restart the tests at the beginning, do :

DATA-0 to 1. ‘ '
Key switch away from TEST (OFF is best), then back to TEST.

To Start a test out of sequence (for example, to start test T3 after an error

indication for test T2) :

3.20

3.21

Key to TEST; CU address on DATA 02-07; DATA-0 to 0.
Set DATA 08-15 to select desired test :

00000001 (/01) for logic test T1.

00000010 (/02) for logic test T2,

00000100 (/04) for logic test T3.

00001000 (/08) for instruction test R.

00010000 (/10) for memory, CU test M.

Analysing Tested Functions

Basic Tests. In the control-panel test (Figure 3-6), the operator

verifies the operation of all control-panel DATA switches and lamps and the BIO

lamp on
lamp off



data path to and from the GP Bus. In the L-register test, the data path through

the CPU D-selector and L-register is added to the control-panel test. The

M-register test adds the C-selector, M-register, and ALU to the data-path loop.

The Q -register test adds the Q -register to the data-path loop.
3.22 These tests exercise all bit positions of the control-panel switches
and lomps and the CPU L, M, and Q registers as well as the data path. Not

all the functions of the registers, the C and D selectors, or the ALU are tested.

3.23 Q-Register Test. This test is not only a part of the basic tests, but

also the start and the error output of the following logic, memory, and instruction

tests. While looping through the Q-register test, the DATA switches content
are loaded into the CPU registers to select the type of Test-by-Test operation
and the number of the next test. (Test selection and incrementing is shown in
Figure 3-7.) If a test has been performed and an error occured, the test
branches back to the Q-test loop and the DATA lomps display the setting of

the switches rather‘than the correct display.

3.24 Logic Test T1. The tested functions (Figure 3-8) are :

e Q-reg. shifted left e Qo - e AORB
. A-Bus selection . ALU=0 . A+B
. Constant Two . B

3.25 Logic Test T2. The tested functions (Figure 3-8) are :

e Q-reg. shifted right e ALUZERO e A-B
e Constant Ten o P-register e A+B
o P-2 @ crossed A

3.26 Logic Test T3. The tested functions (Figure 3-8) are :
e A-operand shifted right e 4XA
e Reading and writing scratchpad, address incrementation by CT

counter (particular addresses A=A2 and A=A15).

N

3.27 Instruction Tests R. The tested functions (Figure 3-10) are :

e The K-register is loaded with the instruction code for the DLA
instruction.

e Scratchpad registers Al and A2 are loaded with known values.

e Branch to the DLA microprogram and execute DLA instruction.

o Return to Test R via CPU Idle loop and verify Al and A2.

(The CR is verified by the next instruction.)

e The K-register is loaded with the instruction code for the RB instruction.

e Address the RB microprogram with the PLA, and execute RB instruction.

e Return to Test R via CPU Idle loop and verify P-register.
e A failure in CR positioning or in CV (condition verified) circuit, or

PLA addressing function should cause wrong value of P counter.

3.28 I\_Apmorx Test M1. The tested functions (Figure 3-9) are :
e Bit-15isset to 1 in all addresses of a 16k block (4k for P856).
e The block is read and verified.
e The pottern is shifted left 1 position (to bit 14) and the block is
read and verified.
e Shifting the pattern and reading the block is continued until all bit

positions have been read and verified.

3.29 Memory Test M2. The tested functions (Figure 3-9) are:
. Every word of a 16k memory block (4k for PB56) is written with its own
address value.

° Each word is read and verified.

3.30 CPU/CU Dialogue Test M3 (port of Memcry -tcst loop).  The tested
functions (Figure 3-9) are:
e An existing CU device address (from DATA switches 02-07) and TMP
are sent on the GP-Bus MAD lines.

e The CU response TPM is verified by means of condition register (CR # 3).
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ERROR DISPLAY
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(to 160)
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3-7JLOGIC TEST !
Tested : SLQ, Bus-A Select, A+B,

BINV(M), Constant 2, A or B,Q0,
ALU=0. :

Note : ALU=0, BSHR, CRIGHT, Flag
Addressing used before (Figure 3-6).

At beginning, M=0,Q=1.

147
SLQ
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LOGIC TEST 2
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Figure 3-8 Logic Tests (T1,T2,T3)
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CPU/CU DIALOGUE TEST

An existing device oddress and
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<
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Figure 3-9 Memory and CPU/CU Dialogue Tests (Test M)
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3.31 TROUBLESHOOTING

Figure 3-12 shows a flowchart of a fault finding procedure covering the most
probable areas of a system breakdown assuming that the fault is continuous. When
a decision point is reached on the flowchart the engineer must choose the path most
appropriate to the fault symptoms. Where the choice is not clear, first take the
path that most easily isolates and tests one part of the system and then gradually
include other parts of the system until the fault is isolated. For intermittant faults
the same procedure can be used but must be repeated each time the symptoms occur
(if it is impossible to simulate the fault). It should also be remembered that software
not debugged properly can cause faults, which to the programmer appear to be
hardware oriented. Therefore, before starting on the hardware, check with the
operator if the fault occurs with all programs or with only certain programs, and

if these programs are new to the system. If the standard test programs run correctly
but the customer's programs do not run correctly, the Software Product Support

group should be contacted.

3.32 Microdiagnostics

The microdiagnostic test will enable you to isolate the faulty area in the system
and these should be run first before you try any of the other tests suggested in this
section. Quite often what appears to be the faulty part of the system may in fact
be serviceable, but due to another part of the system the wrong responses are
being received. For example, a CU and its device may appear faulty when in

fact the cause is operation of the Condition Register.

3.33 Bus Failures

If o GP Bus failure is indicated check the following signals, with no program
running, which should all be high if the Bus is operable: RSLN, TMRN, TRMN,
TMPN, TPMN, TMEN, MSN, and BSYN.

3.34 RSLN (3B17). This signal is used by the CPU card, the CU cards, and
the memories and when it is low it indicates a failure in the power supply. If the
power supply is correct, the most probable cause is either the CPU card or one of

the memory cards. Disconnect the memory cards one at a time and then the CPU

3-16 REV.I

card remembering that the signal RSLN comes from a transistor with an open

collector, so for this test connect a 1k ohm resistor between pins 3B17 and
3B19 (+5V).

. 3.35 TMRN (3A29). This signal is generated by either the CPU card or the

IOP and is only used by the IOP or the memories and does not leave the CPU
chassis. If this signal is low it indicates a fault in one of the memorics, the 0P,
or the CPU card. These should be disconnected one at a time from the system

until the fault disappears.

3.36 TRMN (3A28). This signal is generated by either the |OP or the
memories and is used by these during an exchange with a peripheral. 1! this
signal is low it indicates a fault in one of the memories, the IOP, or 1 CPU
card. These should be disconnected one at a time from the system unti! the fault

disappears.
3.37 TMPN (3A31). This signal is generated by either the CPU or the
y v
IOP and is used by all the controllers on the Bus. IFf this signal is low it indicates
that the fault is in the IOP, the CPU, or one of the CU's. The last one removed

contains the faulty logic element.

3.38 TPMN (3A32). This signal is generated by each CU and is used by
either the CPU or the IOP. If the signal is low it indicates that the fault is either
in one of the CU's or in one of the 1/O cables. lIsolate the CU's and 1/O cables
one at a time until the fault disappears. The fault will be found in the last item

removed.

3.39 TMEN (3A30). This signal is generated by the CPU to validate the
address of the external register of either the IOP or MMU. If the signal is low
check the CPU, IOP, MMU and the backpanel wiring.
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3.40 MSN (3A37). This signal is generated by all the masters connected
to the Bus and is used by the masters and the CPU, and it does not leave the CPU
chassis. When this signal is low it stops any other master from accessing the Bus
and stops the CPU from displaying information on the indicator lamps of the control
panel. To find the faulty element disconnect the masters from the Bus one at a
time starting with the IOP(s). After these have been eliminated disconnect the

masters of the CPU. If the fault still exists check the back panel wiring.

3.41 BSYN (3A38). This signal is generated by all the masters and the

CPU, and it does not leave the CPU chassis. When this signal is low it indicates
a faulty master and the masters should be isolated from the Bus one at a time until
the fault disappears. The fault is either in the last master to be disconnected or,

if all the masters have been eliminated, check the back panel wiring.

3.42 Control Panel

In principle, operation of the READ REGISTER and READ STATUS buttons of the
control panel is not able to block the Bus. Operation of the LOAD REGISTER,
READ MEMORY, and LOAD MEMORY buttons is able to block the Bus. If the
control panel is suspect check the signals from the control panel and in particular
the signals RUN and START. The IPL operation can also cause the Bus to block
especially with an 1OP peripheral. In this case check that the signals OKO,
OKI, and SPYC are sent correctly; if they are correct the fault will be found

in the |OP.

3.43 Bus Blocks Whilst Program is Running

These faults are almost certainly caused by a timing error of one of the Bus

signals. Try to find out if the fault occurs with the Programmed Channel peripherals

or the 1OP Channel peripherals. If the fault is intermittent it will be necessary
to try first one channel and then the other using the appropriate test program. In

either case check all Bus signals before changing any major components.
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3.44

Condition Register Check

If the Condition Register is suspect try the following routines to check that it

is being set to the correct state for each arithmetic operation:

3.45

Load any memory address in register A0 (Program Counter).

Set the hexadecimal pattern 1101 on the DATA switches and push the
LM button to load into memory (this loads the instruction ADK Al, ]
into the selected memory location).

Set the hexadecimal pattern 207F on the DATA switches and push the
LM button (this loads a Halt Instruction into memory).

Set the hexadecimal pattern FFFF on the DATA switches, set the 8 4 2 1
switches to select register A1, then puth the LR to load the pattern into
the register.

Load the memory address that contains the ADK instruction into register AO.
Push the RUN button. The routine will execute the instruction =nd stop
at the halt instruction.

Push the RST button and read the state of the Condition Register (bits 6
and 7). For the pattern above the state should be 00 indication a Zero
result in register Al, ' )

Repeat the routine using the hexadecimal pattern 80 — the result should
be Ol indicating a positive Sign bit in register Al.

Repeat the routine using the hexadecimal pattern FFFE — the result
should be 10 indicating a negative Sign bit in register Al .

Repeat the routine using the hexadecimal pattern 7FFF — the result

should be 11 indicating an Overflow condition in register Al .

If the expected result is not obtained for any of the patterns, repeat

that pattern using a Data Probe to check the cause of the fault.

3.46

ALU Data Path Check

Use the following routine to check the data path logic of the ALU:

Select a memory address on the DATA switches and load it into register AO,
Set the DATA switches to hexadecimal pattern 3941 and push the LM

button. This loads the instruction SLL Al,1 into memory.



o Set the DATA switches to hexadecimal pattern 207F and push the LM (these two instructions are always accepted by the CU irrespective of

button to load the Halt instruction. the sequensor state); then push the LM button to load the instruction

e Set the DATA switches to hexadecimal pattern 5F06 and push the LM in memory.
button to load the RB instruction. o Set the DATA switches to hexadecimal pattern 5F04 then push the LM

o Set the DATA switches to hexadecimal pattern 0001. Set the 8 4 2 1 button to load the RB instruction into memory.
switches to address register Al and push the LR button to load the pattern e Load the memory address that contains the |/O instruction into register AO.
into the register. 4 e Push the RUN button. The routine will execute the instruction repeatedly

e Load the memory address that contains the SLL instruction into register AO. (because of the RB instruction) until stopped by pushing the INST button.

e Setthe 8421 switches to address register Al. Whilst the routine is running check the state of the MAD lines and timing signals

e Push the RUN button. The routine will execute the instruction and stop both on the Backpanel and on the CU card using a Data Probe. If the fault cannot
at the Halt instruction. . be found on the CU card addressed by the Bootstrap ROM, remove the other CU

e  Push the RR button and check that the contents of register Al have been cards one at o time until the fault disappears then troubleshoot the last card

shifted one place left. removed. If the fault persists with all other CU cards removed check the printed

e Alternately push the RUN and RR buttons and check that the contents circuit backpanel and the operation of the CPU Condition Register.
of register Al are shifted one place left for each operation of the buttons
until the register contains zeros. 3.48 SOFTWARE 1PL
s  Repeat tht routine using an SRL instruction hexadecimal pattern 3961 The type of IPL used by the customer will depend on the system configuration, but
and test pattern 1000 in register A1, all IPLs perform a similar function in that they load programs from a chosed device.
e  Repeat the routine using a DLC instruction hexadecimal pattern 38C1 The three IPL listings given are all used by the Standard Test Programs: the IPL52S
and test pattern 0001 loaded in register A2. For this test the contents is a Stand Alone program loader which prints out the program IDENT, the IPL52H
of both register Al and A2 should be checked for left shifts. is similar except it has a Halt feature, and the IPL52N is the same as the IPL52S
o Repeat the routine using a DRC instruction hexadecimal pattern 38E1 except it does not print out the program IDENT. Only the IPL52S will be described
and test pattern 0001 loaded in register A2. For this test the contents here and like all IPLs it is in two parts, the Low Core IPL and the High Core IPL,

of both register Al and A2 should be checked for right shifts.

3.49 Low Core IPL

3.47 Control Unit Fault The Bootstrap loads 80 characters then jumps to location hexadecimal 84 which

If the microdiagnostics indicate a CU failure check that the CU address on the is the start address of the Low Core IPL. The Low Core IPL has three functions:
DATA switches corresponds to the address set up by the U links on that particular ° It computes the size of memory and subtracts 400 words which gives the
CU card. If the two addresses correspond use the following routine and check first address of the High Core IPL.
the state of the MAD lines and timing signals: e It modifies the contents of some of the Beotstrap instructions then jumps
e Load any memory address in register AQ, back to Bootstrap (as necessary) to load the High Core IPL.
®  Set the DATA switches to either of two hexadecimal patterns: 4980 plus ’ e  When loading is complete it jumps to the start address of the High Core
the device address for a TST instruction, or 4180 for a C1O Halt instruction IPL.

[N .10



3.50 High Core IPL
Once loaded by the Low Core IPL and Bootstrap the High Core IPL loads the
Object Program and enables: '
e The peripheral, whose address is on the DATA switches (and has been
stored in register A15 by the Bootstrap), to be used as the input device.
o The IDENT of the program to be printed out on Operator's peripheral.
e The program to be loaded into its designated place in memory (overwriting
the Bootstrap and Low Core IPL).

e The program to be started either automatically or manually.

3.51 Verification of the Low Core IPL
This can only be carried out if loading stops before the message IDENT 'Name'
has been typed out on the Operator's peripheral. To verify that loading is taking
place (even if the input device is apparently operating, the Bootstrap may not
actually be loading the IPL data) try the following routine:
e Stop the CPU by pushing the INST button.
. Load the hexadecimal value 84 into location 84 (the start address of the
Low Core IPL) and try to load the IPL again. [f the CPU loops on location
84, the Bootstrap is not loading the IPL and the status of peripheral will
be found in register A7.
o If loading takes place beyond location 84 but still stops before the ldent
is printed, load hexadecimal 80 into register AO.
e  Push the INST button and check the contents of memory by comparing
the data displayed against the IPL listing. Repeat until each location

of the Low Core IPL has been checked or the faulty location found.

3.52 Verification of the High Core IPL

This can only be carried out if the messages EOS, EOF have not been typed out
on the Operator's peripheral. If the program loops in the High Core IPL the
loading address +2 will be found in register All, otherwise compute the loading
address by subtracting hexadecimal 400 from the memory size, then use the
following routine to find where the loading aborts:

o Stop the CPU by pushing the INST button.
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e Stop the CPU by pushing the INST button.
e Load the start address of the High Core IPL into register AO.

e  Push the INST button and compare the displayed memory contents with
the IPL listing.

3.53 If both the Low Core and High Core IPLs and the program appear to be
loading correctly but the program does not start, check the contents of register AQ
to find out where the CPU has stopped. This check should indicate whether the
program has tried to start or if the fault is due to the IPL. Another possible fault
that points to a malfunction of the IPL is if the Operator's peripheral or its CU is

malfunctioning.



IPL52S

00000 INENT 1PLS28
00001 ENTRY 1rL88
00062 ENTRY 1PLUA
00003 N ‘
00004 . BELIFR IPL GENERATION
00005 000C NBREC £qu 12
00006 »
00007 0000 BIPLPR  EQU »
00008 0000 1PLAS Fou *
00009 0000 010C LDK, A1, NBREC
00010 0002 8220 LDK,L A2,B1PLw80
0004 00MQ R
00011 0006 .0TAS LDK AT./85 BASIC WRITF
00012 0008 80A0 LOKL A8,DECR
nO0A  o0f1F R
0001y gooc PUNCH raQu .
00014 000C 12%0 ADK 42,80
00015 000F 8241 87 A2,0ECBUF SET BUFF ADDR
; 0010 0020 R
00016 0012 2804 LKM PUNCH ONE RECORD
00017 06014 000" DATA 1 :
00018 0016 1901 , 8UK T COUNT DONE 1
00019 noi18 %9nF RB(1) PUNCH NO
00020 001A 2804 LKM vES
00021 a01C  AONY DATA 3 exXIT
00022 o N
00023 001F prcs EoU »
00024 001F 0003 DATA 3 PILE CODE
00025 0020 DECBUF  RES 1
00026 0022 0050 DATA RO
000627 A024  A00N NATA 0
00028 0026 00no DATA 0
00029 0028 7000 DATA 0
00030 rIECY )
000%1 RORG BIPLPR4/100
00032 »
00033 0100 BIPL rau *» .
00034 * 18T RECORD = LOW CORF IPL
00035 N LOW CORE IPL.1 RECORD,LOADED AT /80 AND
00036 N STARTED AT /84
00037 » 4 ‘
00038 0100 FEFF LDFLG DATA reer LDPLG = <1 IF JUST LOADED
00039 0102 0000 . DATA 0 NOT USED
00040 0104 1Pl ey *
00041 ; . , ADDR OF IPL = BASE ADOR
00042 0104 8240 LDKL A10,/84
0106 008y
00043 " CHFCK TR JUST LOADED OR NOT
00044 0108 9048 ™ LDPLG=IPL,A10
A10A  FEFC .
0004%  010C S11E RP (1) TPLI0O NO,NOT THE 18T TIME

N
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525

00046
00047
00048

00049 -

00050
00081

0no0s2
00053
00054
00058
00056

00057
00038
00059
00060

000614
00062
00063
00064

00065
00066
00067
00068
00069

00070
00071
00072
00073

00074
00075
00076
00077
00078

00079
00080
00081
00082
00083
00084
00085
00086
00087
00088
00089
00090
000914
00092
00093
00094
00098

REV .1

0{0F
0110
0112
0114

0116

0118
0144
014C
011E
6120

0122
0124
0126
0128
0124

012¢C
012E

niso
oLv2
8114
0136
0138

0134
013C
013E

0140
0142

0144
0146
0148
0144

014c
014E
0150
01%2
0154
0156
0158
01%A
015¢C
015E
0160
0162
0160
0166

aT120
5555
LW Y/
FCoo
0116
8727
rF26
5006
9940
2000
SFoC

0122

8386
9340
0002
B84Rs
3704
ng2c
9440
0090

0130
BTLF
2TYF
9720
41co
A72D

0597
ESat
0054

0550
8612

9048
0048
A90F
0Fu2
014C
FFF8
0000
0000
0000
0000
0000
0000
0000
8000
Q000
aoon
0090
0000
0000

. > %@

1pLOTO

1PLO20

TPL1OO

* L OAD ANDRESS OF

1PLItO

CNTFLG

LDK.L
LDKL

Equ
TR
CWR»
RF(0)
SUKL

RA
Eny
LDR
ADKL

LDR
RF
EQU
ADKL

Zou
LDR
ANK,
ADK L

8TR

LOK
SC

LOK
LOR

™

ABR(1)
AB
EQU
DATA
DATA
DAYA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DAYA
DATA

YES,COMPUTE HIGH CORF LIMYT

A7,/5558 ' PATTERN

A9, /FCO0 HIGH CORE =/400

L ]

AT,A9 °

AT,49 IF THE LOCATION (A9) EXISTS, (A7)a((A9))
1PLO20 MATCH

49,/2000 NO,NPXT {OWER RLOCK OF 4K
1PLO1O

L]

AL1,49 SAVE RASF ADDR OF HIGH CORF 1PL
ALt,2 START ADD,

A12,A9 SAVE LOAD ADD,

1PLL L0

L ]

A12,80

NEXT RECORD
*

AT, A1S RESTORF CI0 INST IN BOOY
AT, /3F
AT,781C0 C10 INSTRUCTION
AT,A3
15,/57 CHANGE LONC. /5A OF BOGY IN ORDER 1O
A5, /54 CANCFL LEADING CHARACTER FLAG
RE INYTIALIZE AS,Aé
A5,80 # OF CHARACTERS
Ab,AL2 LOAD ADDR,

C CHECK IF COUNY DONE
CNTFLGeIPL , A0

A1t

/42 STARY BOOT ABAIN
x e NUMBER OF RECORDS OF HIGWM CORE IPL
{«NBREC

0

0

0

0

[

0

0

0

[\

0

0

0

0
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00096
00097
00098
00099
00100
00101
00102
00103
00104
0010%
00106
00107
00108
LLITT
00110
00111
00§12
00113
00114
00115
00116
00117
00118
00119
00129
00124
00122
00123
00124
00428
00126
00127
00128
00129
00130
00131
00332
00133
00134
00135
00136
00137
00138
00139
00sun
00141
00142
00143
00344
00§48
00146
00147
00148
00149
00150
00154
00152
00153

N168
0164
016C
014F
0170
0172
n174
0176
0178
01TA
017C
017E
0180

01A2

0184
0186
0188
0184
018C
018E
0190
0192
0194
Q196
0198
0194
019¢
8]9(

140
01A2
0144
0146
0148
01AA
01AC
01AE
0180
01R2
0184
0186
0188
0184
918¢
Q1BE
01Co
n1ce
01C4u
Q1¢6
01C8
01CA
n1c¢C
o1cE
0100
01D2
0104
0106
0108
010A

0000
0000
0000
0600
0000
0000
noon
0000
0000

0000

0000
0000
0000
ndoo
0000

9000

0000
0000
0000
0000
0000
0000
0000
nogo
0000
0000
0000
0000
0000
0000
0000
0000
00nn
0000
0000
nonon
0000
0000
0000
0000
0000
0000
nono
0000
0000
0006
0000
noeno
0000
0000
0000

000

0000
0000
0000
0000
0000
0000

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DD OO IOV IDIDIIIDIDIOIDIDITIDDDIAODIOIDDDIDDIDIOOOIIIIIOIODIO

/
i

REV.
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00154 01DC 0000 NATA 0
00455 O{DE 0000 DATA )
00156 O01F0 0000 DATA )
00157 - 01F2 0no0no DATA 0
00188 O0tE4 0000 NATA 0
004%9 0Q1E& nQo0O DATA 0
00160 OIEB 0000 DATA ()
00161 O0tFA 0000 NDATA 0
00162 0{FC 0000 DATA 0
00163 01EE 0000 DAYTA 0
n0L6s  B1FO 0000 NATA 0]
0n16% 0i1F2 0000 DATA 0
00166 O01F4 0000 NATA 0
00167 O1F6 0000 DATA 0
00168 0{FB8 0000 NATA 0
00169 Q1FA 0000 DATA n
00170 OLFC 900N DATA 0
0047y OIFF nONO NATA 0
00172 0200 0000 DATA 0
00173 0202 0000 DATA 0
00174 0204 0000 DAYTA 0
00175 EJECY
00176 HIGH CORF TPL
00177 0000 PTR Fou n NEVICFE ANDDR WILL AP INITTALIZED BY HCIPL
00178 0010 ASR Fau /10
00179 0001 3 FQu '
00180 0000 H EQu )
00181 nont ROM EqQuU 1
00182 nono SA Enu 0
00183 *
00184 nooon MODE Eol SA FOR MFSSAGF OUTPUT
00188 RARA BIPL+80 137 RECORD OF HIGH CORE 1IPL
0n184 N150 HCIPLY EQU * 187 WORD OF YHF CURRFNT RFCORD
00187 0180 FEFE DATA /FEFE
00188 0152 HC1PL EQU * .
NOIR9 0182 ASAD LDKL ALS,NUTMSG=HCIPL
0154 O0O0EA .
00190 0156 95AF ADR AL, At LOAD A13 WITH ADDR OF OUTMSG ROUTINF
00191 01S8 AALAF LDR A1Q, ALY
00192 015A 9640 ADKL A14,CPZON=HCTPL
018C 00ES .
00193 * ADDR OF STACK
00194 01SE ATIE L.DR AT ALS GET DEVICE ADDR
00195 0160 AICF ST A1S,8AVAIS=HCIPL,AlY SAVE 4=xd4 FLAG
0162 0354
00196 0164 %606 RF (&) Y1)
00197 0166 904F IM COREND+2eHLIPL, AL
0168 0354
00198 (Q16A SNCneb RA(A) amg
00199 NY14C 2T%F ANK AT, /%F
0n200 * INTT 10 TNSTRUCTIONS
00201 016F 9YaF ADS AT, CTAPTRHCTIPL , ALY
0170 0142 .
00202 0172 974F ADS AT INP2<HCIPL , ALY
N1T4  H1RA
00203 0176 9TuF ADS AT END2«NCTPL , A1
n178 01CF
00204 O01T7A 97uUF ADS AT.ENDi«HCIPL ALY

3-24 REV .1



IPL52S

00205

00206
00207
00208
00209
00210
00211

00212
00213
00214
00218
00216
00217
00218
00219
00220

00221

00222

00¢e3
0o02eu
00225
00226
00227

00228
00229
00230
00231
602%2
00233
00234
00235

ny7e
n17e
0180
0182
0184
0186
0188

0184
n18¢c
018€
0190
0192
0194
0196
0198
N19A
019¢C
019E
01A0
0142
01A4
n1As
0148
01AA
n1AC
D1AE
5180
a1R2
01R4
0186
0188
01BA
018C
01RE
01Co
n1c2
01c4
n1Ch
nics
01CA
01cc
01CE

S e
vyivve

0tD2
0104
nine6
0i1ng
01DA
0inc
0224
022¢C
n27FE
n230

0208
974F
01A2
811{E
19ra
3602
270F
0184
9Tar
ptuE
974F
01AaC
974F
0100
974F

9204

3Fuy
T74F
01734
974F
013cC
9T4F
017¢C
37AC
4ra?
4Auy
5420
8441
%04%
204F
4E20
9245
ata4
4552
2E20
%448
a94F
4B20
qFue
2042
41973
4520
2120
0004
01n?
4543
nona
urse
4652
0D0A

FFFF
0000
nooon

023A
nesce

HCIPL2

sYSM3G

STAD
ECMSG

OFLMSG

RUFF

MASTFG
SAVAAS

CFTON
NUTMSG

ADS

LDR
sLC
RF(6)
ANK
FQy
AD.S

ADS
ADS
ADS

sLL .
AD.S

AD.S

AD,S

DATA

DATA

DATA

DATA
Eny

DATA
DATA
DATA

DATA
RFS
DATA
DATA
DATA
RFS
Fou
Eou

A7, INRGUmHCIPL, ALY
AL, A1S

AL,8

HCIPL2

AT, /P

. . .

AT +SSTMLX=HCIPL , ALY

AT,$STPR2eHCIPL, A}
A7.83TPTReHCIPL, ALY
AT.93TPRIHCIPL, ALY

‘7ni
AT, WER1<HCIPL,ALY

AT, WERP<HCIPL, ALY
AT.RER@HCIPL ALY

CKOK
10BJCT TAPF ON RF!

VADER, THINK OF B

iase 11

70D0A

®

fEci
X1ODOAS
'OVFR!

70D0A
39
/FFFF
0

0

6

a2

L]

TEST MULTI=SINGLE DEVICF CONT,

MULTI DEVICE CONTROLLER

INIT WER/RER INST

T % STACK AREA

REV.
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00236
00237
00238
00239
00240
00241
00242
00243
00244
00245
00246
00247
0p24e
no249
00250
00251
00252

00253
00254
00255
002%6

00257
00258
00259
00260
002h1
002A2
0026%
00264
00265
00266
00267

00268
00269

00270
00274
00272
00273
00274
00275
00276
00277
00274
00279
0n2R0
no28y
00282
002AR%3
0n284
00285
00286
00287
00288

REV .1

nasc
023E
n240
0242
p244
0246
02a8
0244
naue

- 024E

0250
n252
06254

0256
n2ss

0H25A
n2s8¢C
025F
0260

0262
0264
0266
0268
0264
026¢€
026E
n270
0272
0274
0276
0278
0274
027¢
027
0280
0282
0284
0286
0288

0284
n28C
028E
06290
0292

0294
0296
0298
0294

n3nq
4a3nn
F324
4310
SCod
1101
1A01
S¢CocC
nlno
4390
48no
qcou
FOTA

0256
LERY]
06000

LYYY)
a29r
9URF
F693

8104
ACOUY
207F
n000
0300
NTNO
8520
008A
950F
80CE
0354
8610
0604
o111
4600
4110
8Cou4
4290
4ADO
sCny
0284
nN&so
T600
7501
8602
JELR
n294
46Co
SCou
824F
n3s4

NTR

CXOK

»

RADDR
RAFL

INPA

WER1
WER2

CIOPTR

LDK
cro
LCR
OYR
RA(4)
ANK
S1IK
RB(4)
LDK
cro
$ST
RB(4)
RTN

EoU,
LKL

LOKLL

ADR
CFR

LDR
ABR(4)
Ml T
DATA
LDK
LOK,
LOK, L

ADR

RF (&)
LNK
LDK
c1o
OTR
RB(4)
cro
$STY
RACA)
EQn
LDK
WFR
WER
LPR
SRL
EQU
cro
RB(4)
LD

A3, 4
A3,8,AS8R
A3, Al
A3,0,AS8R
w2

Al,t
A2,1
OTRw?
A3,0
A3,H,ASR
A3, ASR
*kwd

Ata

A9,0

GO LOAD
AL2 ,MNLDwKHCIPL

AL2,484
At4,r12

AL.ALD
14

0

A3,0

AY,0
AS,BUFF=HCIPL

AS.ALY
AB8,SAVALS=HCIPL, ALY

INPA
Ab,4
Al,/11
A6,8,A8R
Af,0,ASR
'Y

A2 HsASR
A2,A8R
we2

»

A6,80
A6, 0
AS5,1

A6, AR
A6,8

»
Ab,8,PTR
k-
A2,8AVAL{SeHCIPL, AL

SFY 1.DADING ADDRESS

SYSTEM

TEST START ADDRESS

ENS OR EQOF HAS BFEN RFAD
NO START ADDRESS

aa4 30 ASR
SEND X=ON

LENGTH
INTT MLX WHATEVER
CHANNEL 18

AVAILABLE ON THE PAPER READFR
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00289
00290
00291
00292
00293
00294
00295

00296
oo2ey
00298
00299
00300

00301
00302

00303
00304
00305
00306
00307
00308
00309
00310

00311
00312

00343
00314
00315
00316

00317
00318
00349
00320
00321
00322
00323
00324
00328
00326
00327
00328
00329
00330
00334
00332
00333
00334
00338
00336
00337
00338
00%39
00340

029cC
029E

0240
02A2

0244
0246
0248
02AA
02AC

02AF
02n0
0282
ELY]
0286
0288
0284
(3114
028E
oaco

oac2

02¢C4a
02€C6
exCe
02CA
oacc
o2ce
0200
0202
0204
0206
0208
020A
020C

p20¢
0280
02r2
QFE4
02E6
02F8
02EA

narc

02EE
02F0
02r2
para
02F6
oers
02rA
n2rc

3AC3
32%4A
02A0
49co
sCou
02A4
AL20Q
1007
8014

‘2107

5486

8120
3448
8115

“R130

arae
8153
0002
0704
9%4C
s79r
L{LT
o2cy
P14
re20
0018
55¢4
0750
TENO
Ab20
OFFF
LT
LLTT
5786
4A00
LILY

4ACo
scos
8108
1390
5278
0600
861%

SFuA
02FF
8082
560C
220F
aE00
scou
260F
3A4Y
9214

$STHLX

THTEST

RAFLY

MLX1

RER

NP2

*
83TPR2

w

OBJINP

INRGY

sLe
RF (2)
ERU
887
RB(4)
EQU
ANKL

RF(0)
RF ()
LDK.L

STR,
LKL

ST

1.Dx
ADR
RF

RB

EQU
LCR
CWK

RF (3)
LDK
RER,
ANK',L

SUR
ADR

INR
RF(0)

387
RB(4)
LDR
ADK
RF(2)
LOK
$TR

RA
EQU
LDR
RF(6)
ANK
INR
RB(4)
ANK
sLL
ADR

-

A2,3
INP2

L]

AL,PTR
D

. -
Al./71007

MLXT
AL, 27
ECCLS

A igei

AL,AS

Le _inwy
~aw Cur

A1,2.A8

AT.a .
AS,.A7
PRASCI

RAPL

. -
AL, A8
At./18

RELAY
AT.80
Ab,0
A6, /FFF

AT,AN
AS,AY
PRASCY
A2,0,PTR
SNITCH

A2,PTR
INP2 |
AL, A2
A3, 0
PRASC!
Ab,0 .
A6,A8

TMTESY

L ]

A8, AN
FIGHT
A2,/7
Ab,0,PTR
(123

Y YW44
A2,A6

MLX 7
NO

TAPE MARK DR FATAL ERROR ?

NO
PATAL ERROR 7
ves

PUT EOF IN BUFF

UPDATA POINTRERS
RELAY TOWARDS RAFL

18 1Y AscII
NO

Yes
READ REMAINING LFNGTH

COMPUTE TRANSMITTYED LGV
UPDATE BUFF POINTER

INR HAS BEEN ACCEPTED )
PROCESS THE CHARTER

TRY A 88T

TRY AGAIN INR WHEN SST REFUSED

CHECK WETHFR ASCII OR OBJECT
RECORD WAS ASCII ) PRINTY IV
STORE A NON ASCII CHARACTER AT
THE END OF BUFFER ,

YO BE UBED IN MX{

8~8 DO NOT INPUT 2ND CHARACTER

JOIN THE TWO HALF CHARACTERS

REV .4

3-27



3-28

525

00344
00342
00343
00344:
00345
00346
00347

003us
00349
00350
0035%1
00382
0035%
00354
00355
003%6
00357
0nsSA
00389
00360
00361
00362
0036%
00364

00365
00366
060367
00348
003469
00370
00374
00872

00373
00374
0037S
00376
00377

00378
00379

00380
003814
00382
0038%
00384
0034S
00385
00387
00388
00389
00390
00391
00392
00393

REV .1

02FE
0300
0302
0304
0308
0308
0304
0soC

- 030E

0310
0312
0314
0316
0ves
0314
ov1cC
[V 4
0320

0322
0324
0326
03528
0324
032¢
032E
0330
6332

0334
0336
0338
0334
033¢
03%E
0340
0342
0344
0346
0348
03ua
pvac
p34E
0350
0392
0384
0356
0398
03%A

035¢
038K

0360
0362
0364
046

02FE
EFOU
SO{F
E235
LYTY]
15014
EF29
0001
S408
0400
Atos
9108
§103
1701
LI K]

2207

0150
sr22
4289
0322
49¢c0
sCou
8082
5606
904F
0348
5C06
24FP
s0n4d
0334
0180
910F
0204
84AQ
00FA
9UBE
F69%
207F
SFnC
A0
000D
S00F
Pr20
0044
5878
E2%8%8
1501
1704
SF80
q280
035¢
4ACoO
scou
0360
018A
910F
821c
0320

EIGHY

OBJINY
INP2R
FIRSTY

END2
8SYPTR

ECCLS

syop

ASCINP

END1Y
8S3TPRY

PRASCY

EQU
CWR
RF(0)
SCR
XRR
ADK
CWK

RF(4)
LDK
LDR
ADR
ADK
ADK
RA
ANK
LOK
RB(Y)
c10
EQu
83y
RB(4)
LDR
RF(6)
™

RB(4)
ANK
RF(0)
gaQu
LDhK
ADR
LDk
LhKLL

ADR
CFR
HLT
RB(7)
CWK

RF(0)
CWK

RB(0)
8SCR
ADK
ADK
RB(7)
cto
EQU
587
RB(4)
EQU
LhK
ADR
LDR
LDK

n
ATaAd
END2
A2,AS
AU, A2
AS,
AT,

NRJING
AU4,0
AL,A2

AL ,A2
41,3

ATat

INP2
A2.,/7
AL,80
FIGHY
A2,H,PTR
w

Ay PYR
ha2
AA,AB

“d
COREND$2eHLIPL ALY

sel

A4, /FF
PROLO§+2
]

A{,ECMSG=HCIPL
d1.A18

A2,4
A12,0UTMBG=HCTIPL

A12,411
AU, AL2

RAF{
A2,/0D

ENDY
AT.68

INP2.
A2, A8
AS,
AT,
INP2
A2,M.PTR
-

A2.,PTR
hwd

]

AL BUFF-HMCTIPL
Al ALY
A2,A7
A%,/20

IF ASR WAIY

WATT
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00394
0039%
00396

00397
00398
00399
00400
0040y
00402
0ouny

00404
0040%
00406
00407
00408
00409
00410
00Uy
00412

oous
00414
00418
ooute

oouyy
00418
00419
00420
0042y
oou22

00423
00424
00425
00426
00427y

00428
00429
00430
0043y
00432
0043y
0044
0043s
00436
0043T
00438
ooase

00440
onayy

0368
036A
036C
036E
0370
0372
0374
0376
0378
037A
037C
037E
0389
0382

0384

0386
0388
0384
038C
038E
0390
0392
0394
0396
0398
939A

0sec
039¢
0340
0342
03AL
N3is
03A8
03AA
63AC
03AE
LA LL

0382

o3lgd4
(1.1

['R11]
03BA
LB 114
03BE
03Co
03c2
n3cy
03C6

ry1s
1501
8330
0D0A
8335
120%
TA61
3A0y
8082
5608
904F
0358
sCos
5702
0384

‘re9y

n3ss
0284
20F
8328
2820
3445
SCho
1202
8328
FB20
aFue
SChA

sace
6356
84AN
n29c
quaE
sicr
nonc
B0CE
nt1e
ATuE
A0NA

ro3a

SFFY
5750

1300
59CE
227F
38F6
FA20
00TF
LL1A
1300

PRASCA

PRASCS

*» » » w

*
*

»
RAFL2
RELAY
*
SWITCH

S$CR
ADK

LOKLL
STR

SRL
stiL
LDR
RF (6)

RBC(4)

EQU
CFR
[ 41V)
LDK
ADR
LLDR#
CWK

RA(4)
ADK
LNDR»
CWK

RB(4)

Ln
LoKLL

ADR
LD

L0

LD

RTN

RB
RF

ADK
RA(Y1)
ANK
RA(O)
CWK

RR(0)
ADK

Ve

A3, AS
AS. 1
A3,/0D0A

A3, AS

A2.3

A2.1

A2,1

AB,AB

PRASCA
COREND+2«HCIPL, A}

L LY

PRASCH

*

A14,AL3

*
A2,BUFP=HCIPL
A2, A1

A3, A2
A3,/3A48

RAFL3
A2,2
AS,A2
AS,/74F a6

RAFLY

IF ASR DO NOYT OUTPUT ASCII
A SECOND TIME (ALREADY PRINTED WHEN READ

BUT WAIT ABIT

*OF

SET RETURN PARAMETERS

A10,COMENDeHCIPL, ALY
AL2,MNI.DwNCIPL

‘12:‘;1 )
A9,8AVBASHCIPL ALY

AB,BADNReHCIPL,ATY

AT MABTFG=HCIPL,A11

Ala

RAFLY |
PROLON1+2

A3, 0
NBJIINP
A2,/7F
INP2
A2,/7F

INP2
A3, 0

STARY ADDRFSS IN A10

MNLD ADDRESS
LOADING BASE

IN Af2
IN A9

ENDING ADORESS IN A8

MASTER FLAG IN A7

RETURN TO CALLING

# RELAY TOWARDS RAFL
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00442 03CA  SAAY RR(?2) ASCINP
004843  03CA FA2O CWK A2,/1F
03CC O00tF
00ddu - 03CE St1ts RF (1) ASCIT
06448 0300 FA20 CwWK A2./14
o3n2 o00t4
00446  O3D4  s10C RF (1) NRJEC
00447 0%ND6  EA20 CwK A2,8
03D8 0008
00u4B - 03DA S206 RF (2) 0BJEC
00449  Q3IDC EA20 CWK A2,/710
OSDE n0t0
00450 O03F0 SCCA RB(4) INP2R
0048y O3F2 1309 NRJEC ADK A%,
004%S2 O3E4 S8FCC RB(T) FIRSY
0045y O03F6 {BN{ ASCIT 81K A3,
004S4 03F8 RFAd RACT) ASCINP
004%s EJECT
004Se -
00457 N
oouss * MAIN LOADING PARY ENTRY PARAMETFERS 1t
0nus9 *
00460 " Al = MASTFR FLAG
00HbY . A9 = BASE ADDRESS
00U62 »
0046 *
004sy * .
00448 * 1= DUTPUT MSG REQUESTING TAPFE ON READFR
00466 » 2e PFRPORMS A 'HALT! « THE USER HAS THEN THE
00467 * PNSSIRILTYY TN ALTER THF BASF ADDRESS (REG,A9)
00UbR * AND THF MASTFR FLAG (REG,A1)
00469 * (A120 MASTER)
00uvo * (A1=1 USER)
004 * 3w LOADING PROCFSS STYARTS WHEN USER DEPPRFESS START
oo0uT2 * BUTYON
00473 *
00474 "
00478 ]
00476 -
00477 03FA RAFLY EQU *
00478 03FA SF38 RAR RAFL2
00uYe %
00480 »
0048y * ERRONNOUS CLUSYER,PRINY FRR MESSAGE
00482 03EC cLcot FQuU *
0048% O3IEC SFAA RB ECCLS
00u8a "
00488 *
00URS w
oousy *
oouss 03EF MNL D EQU *
00489 OIEE A4O4 LDOR A4, Al SAVE MASTFR FLAG
00490 03F0 0200 LDK A2,0
00491 03F2 B24F st A2,CORENDeHCIPL, ALY RA7 STARYT ADDRESS
03F4 0386
00492 1FY MONDF=ROM
00504 XIF
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IPL52S
0050s

00506
00507
00508
00509
00510

00511
00512
00513
00814
00545

00516
00S7
00518

00519
00520
00521
00522

00523
00524
005283
00526
00527
00928
00529
005%0
00531

00532
00%33

00534
00535

00516
008%7
005138
00539
003840
00541
00542
00543
00544
00548

00544
00547

00548
00549
00550
00551
00552

03F &
03F8

O3FA
0tFC
nIrE

na4oo
0402
0andg

0406
0408
040A
0u0C
040F
0440
0a12
puty
nate
0418
nugA
oa1c
0ny\r
n420
0y22
na2u
0426
0428
0U2A
ouae
0u2e

0430
0432
RY
0436
0438
nava
0asc
043E
nauo
naaz

BiCF
aonc

B2A0
0080
924F
0000

TRICF

0116
20RF
nanes
SPIE
8120
NOAA
910F
nany
0300
r32u
1101
n200
F22u
1101
EB?0
00ny
500F
€820
nona
%034
FB20
0007
505F
CLFYY

A3UF
0090
SCyo
A34F

NORF

A3ty
3004
3304
9306
A52u4

TV % % % % % % »

ROLO

ABA

PROGLD
PROLOY

87

AND

AG,SAVBASHCTPL , ALY

PROCFSS LOADTNG 1 THIS MODULE READ A CLUSTER

BRANCH ACCORDING YO THE CLUSTER TYPE

NN FXIY Al ®» BUFPF ADDRESS i

A2 = WORD COUNT

AS = TYPF .

THE TYPE MUSY BE 3,4,7 IF. NOT THIS 1HALT
LDK,. L ALO,8TADwHCIPL END ADDRFSS
ADR AL1O,A11
L4V} 0
ST A9,BADDReHCIPL, ALY BADDR =BASE ADDRESS
INH
EQu *
RA RAFLY v
LDK.L Al ,BUFF=HCIPL

ADR At.AlY
LDX Ad,t
LhK A3,0
LCR AZ, AL A3 = TYPE

ADK Al,1
LDK A2,0
LCR A2,A1 A2 = WORD COUNT

ADK Af ot
CwWK A3,3
RF(0) CLCONF ARANCH ON CLUSTER CODE
CWK AV, 4
RF(0) CLIMOD INTERNAL MODIFICATION
CWK AY,7
RF(0) CLEND END/START
RR(T) PRNALOY

ARAKRAARARRRKAARNARRANARRRRR AN AR AN &
» CLUSYER CODF

L]
*
*
*

Tyer 3y

UPON ENTRY1 A1=ADDRESS NF BUFFe+1 (RAK

A2aWORD COUNTY
A9=BADDRESS
A10=2ENDADDRESS

**iﬁiii*iiiﬂﬁ*ﬂi!Qﬂiiﬂﬁﬁ*‘ﬁitﬁiﬁtﬁkiﬁtiﬁt*ﬁﬂﬁ

CLCONF

CLCO1A

CLCou

Lh

RR(4)
Lh

™
RF(0)
XRK
ADR
LDR«

AS,BUFF+6=HCIPL AL

PROLOY FMBK SET SKIP THE CLUSTER
A3, BUFF+4=HCIPL ,A{1 .

A3, Al I8 IT RFLOCATABLE SFCTION
cLcoa .
A3,

A3,49
AS. A1 AS= (RBK)

REV ..
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525

00551
00554
0055s

00556 "

00557
005%8
00559
00560
00561
00562
0056%
00564
0056%
0nSé6s
00567
0054R
00369
00570
0ns7Ty
00572
00573
00574
0057s
0nsT6
00877
00578
00579
00580
005A1
00582
00583
00584
00585
N0S8s
00587
005AR
00589
00590
00591
00592
008913
00594
00595
00896
00597
00898
00599
00600
00601
00602
0060%
00600
00605
00606
00607

00608

REV .1

oddy
ndas

LYY
naaa
naac
0U4E

- 04so

04s2
0494
0456
n4sa
0454
045C
N4SE
nys6o

0u62
0uby
0Ub6
nu68
046A
644C
NU&LE
0470
nuv2
noTY
0476
0478
0aTA
0a7c
0U7E
0480
0482
(LY
0486
NURA
048A

04AC
NUKE
n490
na92
LY'RX!

0u9s
n498
0494
049c

1106
1A03

ICFY
8624
EBna
5844
AS1
5002
9616
Be2n
t1n2
1302
1401
9C18
RF A8

876
A524
1A01
ICEY
1102
BR324
A3tD
8008
1301
9306
FBNA
588F
1102
B624
AS1t
50n2
9606
R620
1A02
Sc22
SFo2

8324
5004
A311
5002
9306

0496
A34F
0354
814F
0090

ADK AL, 6 At= ADDRESS NF ST CODF WORD IN RUFF
SUK A2,3 A2z NUIMRFR NF CONE WORD
* . A3= STORAGE ADDRFSS
* Aldz MASK FNR RBK
* A6= CODE WORD
cLens SRC A4,
(LOR» Ab, AL o
CWR AY,A10 COMPARF LOAD ADDRFSS WITH AD OF IPL
RA(N) cLcot
™ AS, Al -
RF(0) cLecar
ADR Ab, A9
cLear STR Ab, A3 STORE CODE WeRDS
ADK At,2
ANK AY,2
Stix A2,
RB(4) cLcos
RB(7) PROLO

»

AAERARRRANRNA RN R RN AR AR AR RN R R AN A AR AN AR AR AN AN S AR R ANAR KRR RARR &
# INTFRNAL MODYFTICATION CLUSTFR
ARRRRAR AR AR AR RN A R AR R ARRN IR R R A RAR A AR R RAAARN KR A

CLIMNDD LNk AT, AT7= MASK FNR ADDRESS
LNR#* AS, A9 AS= (RRK)
SUK A2,
CLIMY SRC Al,
ADK AL,2
LDRx» AT, AL A3=ADDRESS
™ AY,A7 IS IT RELOCATABLE
RF(0) CLIM2 NO
XRK A3,
ADR 43,49 YES AD BASF
CWR A%, A0 ADDRESS 0K
RB(0) cLeot
cLIM? ADX AL,2
LDR«* Ab, Al TAKE €ODE WORD
™ AS AU I8 IT RELOCATABLE
RF (0) CLIMY
ADR A6, AS AD BASF
CLIM3 STR A6, A3 : STORF CODE WORD
SIIK A2,2
RB(4) CLIMY
RB(7) PROLO

RAXARKARN AR AR AAANN RN R RAAARARN A A AN AR RSN RARNRA

* CLUSTER FEND/STARTY
AARARR KRR AR AR AR A RN AR AR RR KRR R AN AR AR R RN A&

CLEND LDRw A3, A1
RF(0) CLEN3A FINISH WO START
™ A3, Ad
RF(0) CLENY
ANDR A3, A9
*
»
CLENY Fau n
87 A3,CORFND=HCIPL , ALY
CLENTA Lo AL, BUFFeb=HCTPI , ALY HPDATE RASF ADDRESS



IPL52S
00609

00610
00611
00612
00613
00614
00615
00616
00617
00618
00619
00620
00621
00622
00623
00624
0062%
00626
00627
00628
00629
00630
00631
00632
00633
00634
00835
00638
0067
00638
00639
onedo
0060y
00642
00643
00644
006as
00646
00647
00648
00649
00650
00651
006%2
0065%
00654
0065%
00696
006%7
00638
008699
00660
00661
00662
00663
00668
00665

049E
04AD
04A2
04AG

04As

0urs

0aAA
0UAC
0aAr
n4Bo
04B2
LY
04Bb
0ana
04BA
nusc
0U4BE
04co
oacz
o4aca
aace
nacs
04CA
oace
oace
nuno
04D2
0ana
nups
04D8
oanA
04ncC
04DE
0aro
0ar
04EY
04Fs
nars
QUFA
pare
DUFE
04F0
04F2
04ra
0ure
ours
nura
nure
oure
0%00

91aF
0116
9184
SFAC

6000

0000

0000

0000

nonn
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0090
0000
0000
0000
0000
nono
0000
0000
0000
0000
0000
0000
8000
0000
0000
0000
0000
0000
Q000
0000
0000
0000
0000

0000

0000
9000
0000
0000
Qooo
0000

AD,S

ADR
RB
"
* N
SAVALS DATA
»

RARAEA AR A AARRARA R R AR R AR R AR R AN AR R R R AR R R AR AR RN AR R A AR RN R AR AR N AR A RANR R RN

»

CNAREND DATA
*

*

RARARACRARN A AR AN RN AR A RA RN AR R AR A AR NN AR AR A RN RARNAN RN R AR AARARRRARAAAR A RN AR

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

AI,BADDR=HCIPL, ALY
A9, A1
PROLO

0

L]

QOO0 IOV OOODODIIDIODIOIDOIIOITTIDIIDIOIOTDIDIODIIODO
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‘525

00666
00667
00668

00669 .

00670
0067y
00672
0047
00674
aneTs
00676
006TY
00678
00679
00680
00681
00682
00683
00684
00688

006A6
00687
006AR8

00689
00690
00694

00692
00693
00694
00695
00696
00697

00698
00699

00700
00701
00702
0070%
00704
0070%
00706

00707

00708
00709

00710
007118
00712
00713
007¢4
00718

REV .1

0502
Q504
0%06
0508
0%0A
050C
050E
0510
0512

. 0514

0516
n%18
0514
081¢C
0S1E
0520

0822
0524
0526
03828

0524
052C

0%2F
0530
0532

0534
0536
0518
05%A
0%3C
0S3E
0540
0%4a2
0544
0%5ub

0s4s

0%4A
osac
084E
0550
0552
0534
0556
A5SA
0554
055¢

0SSE

60560

0000
nono
0000
0000
06000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

0522
030cC
8420
nto0
0788

AOAD
0582
082F
0550
8620
098F
0534
0100
0200
E130
1964
r92
YIY
5006
£924
0500
5202
nsus
2910
0544
1944
r130
AL20
FFOF
£921
0000
5006
s
0%00
5202
0SSE
2910
0560
A119

DATA
DAYTA
DATA
NATA
DATA
DAYTA
DAYA
DAYA
DATA
DAYA
DATA
DAYA
DAYTA
DAYA
DATA
DAYTA
EJECY
1PL44Y EnU
LDK
LOKL

LOK
» BASIC WRITE
LDKL

PIUNCH4Y (417}
LDK
LDKL

PEHUOO Equ
LDhK
LDK
LCR
SRL
CCK

RF(N)
cCK

RF (2)
PCHUNS  EQU
ORK
PCH410  EQY
SLL
LER
ANKL

cCK

- RF(0)
cCK

. RF(2)

PCH4LS  EQU
ORK

PCHE20  EQU
STR

+ STORE WORD

DPOIVODOODIOCODD D00 D

»
A3 ,NRREC
AQ,BYPL

AT./88
A8,DECR4L

L]
AS,80
Ab,BUFAY

L]
Af1,0
A2,0
AL, A4
AtL.4
AL,0

PCHANS
AL,./500

PCH4TO

. .
Atl,/10

]

Af,8
Af.AQ
AL./FFOF

AL,0

PCHULS
AtL,/5080

PCHA?20
»

At./10
*

Af.Ab

LESS THAN §



IPL52S

00716
00717
00718
00719
00720
00724

00722
00723
00720

0072%
00726
00727
00728
00729
00730
00731
00732
00733
00734
0073S
007%6
00737
00738
00739
00749
00741
00742
.00743%
00744
007453

ABA
BADDR
BUFaa4
CKOX
cLcos
CLEN3A
CLIMY
DECH
ECM8G
FIRSY
HEIPL?2
INRUY
1IPL100
LDFLG
MODF
OBJINP
PCHUOO
PCHG20
PRASCY
PTR
RAFL 1
RER
SAVBAS
SSTPTR
SYSMSG

0562
0864
0366

0568
0864
036C
0S6E
0370
0872
0574

0876
0378
037A
0%7C

NeTE
0580

ns82
0884
03RS
0588
0358A
038C
(b1.14

1602
1401
1001

%936
£B20
0001
8406
0143
Aty
062¢
0576
2804
0001
1801

5950

2804
0003

0582
nons
058F
0040
0000
0000
0000

SYMBOL TABLE

0000
0268
nNSar
0256
0uus
04a9A
(LY
notE
01b2
N31A
0184
02ru
n1ec
0100
0000
02FE
0534
0560
0360
nooo
03FA
02CE
022€
0322
ALAA

DIV VHVOV>VITVIJI>»BTJJDVDLTVBTDDI >

R

PCHAZO

»

»

DECBUY

R

BUF4a

"’

*

w
ASCTT  03F6
BIPL 0100
BUFF  01DC
cLcoy  03FcC
cLco? 0456
CLEND  048C
CLIMNAD 0462
PECBAL 0582
EIGHT  02FF
H 0000
INP2 02nA
TPL . 0104
1PLI{0 0130
MASTFG 022¢C
NBREC  000C
OFLMSG 0106
PCHA40S 0%4us8
PCHAZO 0376
PROGLD 0404
PUNCH nooc
RAFL2 03R4
L] 0001
SSTMLX 0240
STAD 0102
TMTESY 02A4

ADK 46,2

ADK Y

SUK AS, 1

RBCY) PCHAOO

CWK AS,.§

RF(Q) PCHATO

LOK AL,/13

(3 AL,BUFGG+158
FoU *

LKM _

DATA 1

UK A3,

RB(1) PUNCH4

LKM

DATA 3

EQU *

DATA 3

DATA BUrAl

DATA 160

DATA 0

DATA 0

DATA 0

RES 80

END BIPLPR

R ASCINP 0346 R
R BIPLPR 0000 R
R CFZON 02%A R
R CLCOIA 04%6 R
R CLCODE 0430 R
R CLIMI 0468 R
R CNTPLG 014C R
R DECBUF 0020 R
R ENDY 035A N
A HCIPL  01%2 R
R INP2R 0318 ®
R IPLO1O 0116 R
R 1PLG44 0522 R
R MLX1 02¢4 R
A ORJEC 03F2 R
R OTR 0242 R
R PCH410 0%4A R
R  PRASCA 0384 R
R PROLO 0OSFA R
R PUNCH4 0S2F R
R RAFL3 02C2 R
A sa 0000 A
R S$STPRY 0n39C R
R 8Tnp 0342 R
R 028C R

WERY

ASR
BOM
CIOPTR
cLcos
CLENY
CLIM2
COREND
ECCLS
END2
HCIPLY
INPA
1PLO20
1PLBS
MNLD
OBJIN{
OUTMSG
PCHAYS
PRASCBH
PROLOY
RAFL
RELAY
SAVALS
$8TPR2
SWITCH
WER2

NEXT WORD TN BUFFER
NEXT CHIR,

IN IPL

LASY RECORD ?

ND
XOFF

0010
0001
0294
04ap
0496
047A
04A8
0334
0320
01%0
0284
0122
0000
03EE
0316
02%C
05%E
0386
0406
026A
03R6
04AG
020F
0388
n28E

DV ID VDIV TTIBIDOIONTIIDYBI D> ™
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IPL52H

00000 INENT IPLS2H
00001 ENTRY TPLBA
00002 ENTRY TPLUY :
00003 *
00004 » RFI TER IPL GFNERATJION
00005 nooc NAREC ENU 1
00006 "
00007 0000 BIPLPR Enuy *
00608 nono 1PLAA Fnu "
00009 0000 o01nC LDK, AL 4NRRFC
00006 0002 B220 LPK.L A2,BIPL=80
0004 00BO R
00011 0006 0788 LDK AT./85 RASIC WRITF
00012 0008 B0AD LPKL A8,DECB
N0AA  001E R
00013 000C PUNCH pal *
00014 000C 12%0 ADK A2,80
00015 000E 8241 ST A2,DECRUF SFT BRUFF ADDR
0010 0020 R ,
00016 0012 2804 LKM PLUUNCH ONF RECORD
00017 0014 0001 DATA 1
00018 0016 1901 Stk A, COUINY DONE 7
00019 0018 S90F RARC(1) PUNCH NO
00020 n0iA 2804 1LKM YES
00021 notC 0003 DAYA 3 EXYY
00022 R "
00023 NOtF DECA EQl *
00024 001F 0003 DATA 3 FILE CODF
00025 00”0 DECBUF RES 1
00026 0022 1050 DATA A0
00027 0024 0000 DATA 0
00028 0026 00NO NATA 0
00029 0028 no0o DATS n
00030 EJECT
00034 RORG AIPLPR+/100
00032 "
00033 0100 RIPL FQu "
60034 " 1ST RECORD = [NW CORE IPL
00035 * 1 OW CORE IPL,1 RFCORD,LOADED AT /BO AND
00076 * STARTED AT /84
00037 , *
00038 0100 FFFF LDFLG DATA /FFFF LOFLG = ={ IF JUST LOADED
00039 0102 0000 NATA 0 NOT USED
00040 LN 1PL EQU *
00041 . ADNPR OF IPL = RASE ADDR
00042 0104 82A0 LDOKL A10,/84
01né 00RY
00043 * CHFCK IF JUST LOADED OR NOY
00044 0108 904R ™ LDFLG»TPL,AYD
010A FFFC A
00045 010C SItFE RF (1) 1PL100 NO,NOT THE 1ST TIMF
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00046
o004y
00048
00049
00050

000514

00052
00053
00054
00055
00056

00087
00058
00059
00060

00061
00062
00063
00064

6006%
00066
00067
00068
00069

00070
00071}
00072
00073

00074
00078
00076
00017
00078

00079
00080
00081
00082
00083
00084
0008%
00086
00087
00088
00089
00090
00091
00092
0009%
00094
00098

010E
0110
0112
0114

0116
0118
011A
o11¢
011E
0120

n122
0124
0126
0128
0124

012¢C
012F

0130
0132
0434
0136
0138

0134
013¢C
013€

0140
0142

ngaq
0146
0148
014A

ntac
014E
0150
0152
01%4
n156
0158
N15A
n1sc
015€
0160
n162
0164
n166

8720
5555
8140
FCoo
0116
8727
Fr26
3006
9940
2000
5F0C
0122
8386
9340
0002
Base
%704
n12c
9440
0050

0130
AT
273F
9720
a1co0
A72D

0557
rSay
005A

05%0
8612

2048
0048
A90F
oFa2
0tac
FFFS
0000
5000
0000
0000
0000
0090
n000
0000
0000
0000
nono
0000
nono

» » % ¥

TPLO1O

1PLOPO

IPL10O

* |.NAD ADDRESS OF

1PL110

CNTFLG

Lok, L
LDKI.

4-11]
$TR
CWR#&
RF(0)
SUKL

RA
EQU
LOR
ADKI

LOR
RP
EoU
ADKL

EQU
LDR
ANK'
ADK . L

$TR

LOK
sc

LDK
LDR

IM

ABR(1)
AR
Eau
DATA
DATA
DATA
DATA
PATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

YES,COMPUTE HIGH CORE LIMIT

AT./5555 PAYTERN

A9,/FCO0 HIGH CNRE /400

"

AT,A9

AT+A9 IF THE LOCATION (A9) EXISTS,(AT)s((A9))
1PLO20 MATCH

A9,/2000 NO,NEXT LOWER BLOCK OF 4K
IPLO1O

* .
AL1,A9 SAVE BASE ADDR OF HIGH CORE IPL
AlL,2 START ADD,

AL2, A9 SAVE LDAD ADD,

IPLI1O

* -

A12,80

NEXT RECORD
*

AT.A1S RESTORE CIO INST IN BOOY

AT, /3F

AT,/81C0 CI0 INSTRUCTION

AT, A3

AS,/57 CHANGE LOC, /SA OF BOOT IN ORDER TO

AS, /%A CANCEL LEADING CHARACTER FLAG
RE INITIALIZF AS,Ab

A5,80 # OF CHARACTERS

Ab,AL2 LOAD ADDR,

. ) CHECK IF COUNT DONE

CNTPLG=IPL,A10

ALt

42 START BOOT ABAIN

g ~ NUMRFR OF RECORDS OF HIGH CORE 1PL

{«NBREC

0

0

0

0

0

0

[

0

0

0

0

0

0

REV
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00096
00097
00092
00099
00100
00104
00102
00103
00104

00105 .

00106
00107
001na

ney10e

00§16
00119
00112
00113
00114
00115
00116
00117
00118
00119
06120
00121
00422
00123
00124
00125
00176
00127
00128
nnyze
00130
001711
00132
00133
0n134q
00435
00136
00437
00138
001%9
00140
0ntay
00142
00143
00144
00445
00146
00447
00148
00149
00150
00194
00152
00153

REV .1

0168
0164
016C
016E
0170
0172
0174
0176
0178
0174
017C
017E
0140
nis2
0184
n1Rb
0188
01RA
n18C
01AE
6190
0192
0194
0196
n198
0194
n19C
019F
0140
0142
014G
0146
0148
P1AA
0yAC
014F
0180
01R2
01RY
0186
01R8
51BA
01RC
018E
01C0O
nice
01C4
01Ch
nice
01CA
nice
01CE
LD
0102
0104
0106
0108
a1nA

6000
noono
0000
0000
nono
0000
aonn
no00n
0000
Q000
0000
nooo
nono
noonn
0000
nooo
06000
LT L]
0000
nooo
no0n
nono
0000
0000
hono
0000
nonog
nono
nono
0000
0noaon
0000
0000
noon
oo6no
ADOO
nopoon
0000
0000
0000
nooo
0000
0000
no0o0o
0000
nono
0000
nono
0000
0000
6000
Qo000
aono
0000
noon
nono
0060
0000

DATA
DATA
DATA
NATA
DATA
DATA
DATA
DATA
DATA
DAYA
NDATA
DATA
DATA
DATA
NATA
DATA
DATA
NATA
DATA
DATA
DATA
NDATA
NDATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
NDATA
NATA
DATA
NATA
DATA
NATA
NATA
DATA
DAYA
DATA
DATA
DATA
DATA
NDATA
DAYTA
DAYA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
NATA
DATA
DATA

D ODDIDIIDODODDOIDOOIDIIODOIOIDDIDIIODOIODODIDIIDIIOIDIIIDIDIDI IO OD IODDIDODIISLDD
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001%4
00155
00136
00457
no158
00159
00160
0016}
00162
00163
00164
00165
00166
00167
00168
00169
00170
0017y
0072
00173
00174
00175
00176
00177
00178
00179
00180
0018¢
00482
001A%
00184
00185
00186
00187
00188
00189

00390
0019y
00192

00193
00194
00195

00196
00197

00198
00199
00200
00201
00202

00203

010C
01DE
niE0
01E2
o1rL
01E6
01F8
01FA
01EC
01FE
01Fo
01F2
01F4
Q1F6
01F8
01FA
01FC
01FE
0200
0202
0204

0130

0182
0154
0156
0158
01%5A
015C

01SE
0160
0162
0164
0166
0168
016A
n16C

016E
0170
n172
0174
6176
0178

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0006
0000
0000
0000
0000

nooo
0010
0001
0000
noni
0000

0001

0150
FEFF
0132
B3A0
00FA
95Ar
A6AF
96A0
00F8

8T1E
AYCF
0366
8606
90uF
0364
3Cn6
2T3F

974r
0142
9TuF
n1R8
97uF
01CF

PTR
ASR
S

H
BOM
SA

.
MODE

HCIPLY

HCIPL

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
FJECY

FQu
Equ
Fay
r.ay
EQU
PQu

4:1V}
RORG
EQU
DATA
FQU
LDKL

ADR

LDR
ADKL

LDR
ST

RF (6)
™

RB(4)
ANK

ADS
ADS

ADS

DDV IOODDI2OIDDIOD

HIGH CORE IPL

U] NEVICE ADDR WILL BF INITIALIZED BY HCIPL
/10

1

0

1

0

BOM | FOR MESSAGE OUTPUT

BIPL+80 18T RECORD OF MIGH CORE IPL

» 18T WORD OF THE CURRFNY RFCORD

/FEFE

*

AL3,0UTMBG=HCEIPL

AL3, Al LOAD A13 WITH ADDR OF OUTMSG ROUTINE
Atd, Aty

A104,CF70N=HCIPL

ADDR _OF STACK
AT, A1S GET DEVICE ADDR
A1S,BAVALIS-HCIPL,A11 BAVE 4x8 FLAG

48 .
COREND4+2@HCIPL ALY

LY
AT /3%F
INIT 10 INSTRUCTIONS

AT,CIOPTR=HCIPL , Al
AT s INP2=HCIPL, ALY

AT END2<HCTPL, A1

REV
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SL52H
00204

00208

00206
00207
00208
00209
00210
00211

00212
00213
00214

00215
00214

00217
00218

00219
00220

00221

00222

00223
00224
00228
00226
00227

00228
00229
00230
0029y
00232
0023%
002%4
0023%

REV .1

0174
017¢
017E
0180
0182
0184
0186
0188

018A
XL.14
018E
0190
0192
0194
0196
n198
019A
019C
019F
0140
0142
0144
0146
0148
IRy
N{AC
014AE
0180
0182
0184
0186
0188
n1BA
0IRC
01RE
01Co
01c2
0tcy
01Ch
nics
01CA
01cC
01CE
n1Do

0102
0yb4
01D
0108
0104
oine
0224
n22¢
022€
02%0

974F
n2n8
974F
NLA2
811E
39¢c8
8602
270F
0184
974r
niar
9T4F
01AC
9T 4F
aIno
974F
0204
1FUy
974F
N134
9T4rF
ni13c
9T4F
0t7C
STAC
4r42
aAuy
5420
PLY'B!
5045
204F
aE?0
8248
4144
4592
2E20
5448
a9uF
4820
4Fus
2042
4153
4520
2120
0DoA
0102
4543
aDoA
4Fse
4692
0DOA
FFFF
0000
00060

0234
623%¢C

HCIPL?2

SYSMSG

STAD
ECMSG

OFLMSG

BUFF

MASTFG
SAVBAS

CFZON
NUYTMSG

ADS
ADS

LDR
siL¢e
RF(6)
ANK
EqQu
AD,S8

ADS
ADS
ADS

SLL
AD,8

AD,S
AD,S

RF
DATA

DATA

DATA

DATA
Fou

DATA
DATA
DATA

DATA
RES
DATA
DAYA
DATA
RES
EQU
EQU

AT,ENN1=HCIPI , AN

AT, INRAUHCIPL, A

AL, A1S

Af,.8 TEST MULTI«SINGLE NEVICE CONT,
HCTIPL2 .

AT,/F MULTI NDFVICE CONTROLLFR

*
AT, 88TMLX=HCIPL, ALY

AT, SSTPR2=HCTIPL , ALY
AT,88TPTR=HCIPL , A1
AT SSTPR1I=HCIPL,ALY

AT, 1
AT, WFRImHCIPI , A1 INTY WER/RFR INST

AT, WER2=HCIPL At
AT,RER=HCIPL, A1

CKNK
T0RJCY TAPE ON RF!

TADER, THINK QOF R!

YASE |

/0DO0A

1EC! )

goQDOA'

TOVFR!

/0D0A

/FFFF

6 % STACK AREA

'Y
*
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00234
00237
00218
00239
00240
00244
00242
00243
00244
00248
00246
00247
00208
00249
002%09
00254
00252

00233
002934
00258
00256

002%7
00288
00259
00260
00261
00262
00263
00264
002689
00266
00267

00268
00269

00270
00271
00272
00273
00274
00275
00276
00277
00278
00279
002890
00281
00282
00283
00284
002a%
00286
00287
00288

023¢
023F
0240
0242
0244
0206
9208
n2uA
o24c
024¢
0250
9252

0284

02%6
0258

0254
025¢
025E
0260

0262
0264
0266
0268
0264
026C
026F
0270
0272
0274
0276
0278
p2vA
027C
027E
0280
0282
p2m4
0286
0288

028A
028C
028F
0290
0292

n294
0296
0298
029A

0304
a3no
r32a
4310
8Co4
1101
1A01
Scoc
0300
4390
4800
$Cou
FOTA

0236
8140
0000

BuAD
029c
948F
ro93

810A
ACou
207F
0000
0300
07900
8820
008A
950r
soce
0366
5610
0604
0111
46Do
4110
3C0y
az290
aADo
stna
028A
06%0
7600
1801
8602
SE68
0294
usCo
"cou
s2a¢
0366

NTR

CKDK

b 4

BADDR
RAFL

INPA

WER{
WER2

CI10PTR

LDK
clo
LCR
OTR
RB(4)
ADK
SUK
RB(4)
LDK
c10
$87.
RB(U)
RTN

Eou,
LDK.L

LDK,L

ADR
cFR

LDR
ABR(4)
HLT
DATA
LDK
LDK,
LDK.L

ADR
Lo

RF(6)
LDX
LOK
clo
OTR
RB(4)
CIo
S87
RB(4)
rou
LDK
WER
WER
LOR
SRL
EQU
c10
RB(4)
Lh

AY, 4
A3,8,ASR
A3, A
A3,0,A8R
he?

Af,t
A2,1
OTR=2
A3,0

A3, H,A8R
A3 ASR
(LY.

ALd

GO LOAD

A{2,MNLD=HCIPL

A12,A11
A1d,AL2

Af,AL0
Af

0

AS,0

AT,0
AS,BUFFeHCIPL

AS,A1Y
A8,SAVALS=HCIPL ,ALY

INPA
‘6.“
Als/11
Ab,8,A3R
Al,0,ASR
e
A2.H,A8R
A2,A8R
hteQ

w

Ab,80
Ab,0
AS, 1

Ab, A8
Ab,8

-
A6,8,PTR
LY.
A2,8AVAISwHCIPL, ALY

SET LOADING ADDRESS

SYSTEM

TEST STARY ADDRESS

EO0S OR FOF HAS BEEN READ

NO START ANDDRESS

444 80 ASR
SEND X=ON

LENGTH
INIT MLX WHATEVER
CHANNEL IS

" AVAILABLE ON THE PAPER READER

REV ..
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00289
00290
00294
00292.
00293
00294
00295

00296
00297
00298
00299
00300

0030¢
00362

06303

00304
00305
00306
00307
00308
00309
00310
00311
00312

00313
00314
00315
00316

00317
00318
00319
00320
00321
00322
00323
00324
00323
0032¢
00327
00328
00329
00330
00331
00332
00333
00334
003358
00336
00337
00338
00339
00340

REV .1

029¢C
029F

0240
0242

02A4
02A6
02A8

. 02AA

02AC

N2AF
n2R0
02R2
1.1
0eBé
0288
02BA
02BC
02BE
02C0o

naca

02cyu
02Cs
nacs
n2cA
p2ce
p2cE
9200
02n2
0204
0206
0208
0204
020C

02DE
02E0
02F2
02F4
nN2E6
02E8
02FA

62EC

02FE
02F0
02F2
02F4
02Fé
02F8
02FA
02FC

34Cy
3234
0240
49¢0
3C04
0244
A120
1007
5014
2107
5486

a12n
1445
8115
8130
afqs
LALL]
6002
0rTn4a
951C
S79E

5F5A

o2rdy

F134

F920
0018
§5FA
0750
TE00
A620
OFFF
9F18
951 ¢
%7R6
4r00
S0NA

4aco
sco8
a108
1300
5278
0600
8615

spaa
n2rE
8082
S60¢C
220F
4E00
3cny
260F
TAGy
9218

SSTMLX

TMTESY

RAFL3

*
MLX L

RER

INP2

*
SSTPR2

*

ORJINP

INRGY

si.C
RF (?)
EQU
SS8T
RB(4)
EQU
ANKL,

RF(0)
ANK
RF(4)

LDK.L

STR,
LOK.L

8T

LOK
AQR
RF

RA

gau
LCR
CuK

RF(S)
LDOK
RER'
ANK, L

SUR
ADR
RF
INR
RF (0)

87
RB(4)
LOR
ADK
RF(2)
LOK
STR

RA
EQU
LhR
RF (&)
ANK
INR
RB(4)
ANK
st
ADR

A2,3
INP2

*

AL 4PTR
ke

»

Af./7t1007

MLX{
At /7
ECCLS

AL, V1!

AL, AS
Ay, tOF)

AL,2,A%8

AT, 4
AS, A7
PRASCI

RAFL

*
AL, AS
At,/18

RELAY
AT,.80
Ab,0
Ab,/FFF

AT AS
AS,A7
PRASCY
A2,0,PTR
SWITCH

A2,PTR
INP2
Afl,A2
A3, 0
PRASCI
Ab,0
Ab,AS

TMTESTY

*

AB.AS8
FIGHT
A2,/F
A6,0.PTR
he?

A6, /F
A2, 4
A2,A6

MLXY ?
NO

TAPE MARK OR FATAL ERROR ?

NO
FATAL FRROR ?
YES

PUT EOF IN BUFF

HIPDAYA POINTRERS
RELAY TOWARDS RAFL

I8 IT ASCIY

NO
YES
READ REMAINING LFNGTH

COMPUTYE TRANSMIYTED LGY
UPDATE BUFF POINTER

INR HAS BEFN ACCEPTED
PROCESS THF CHARACYER

TRY A 88T

TRY AGAIN INR WHEN SST REFUSED
SAVE STATUS IN Af

CHECK WETHER ASCII OR OBJECT
RECORD WAS ASCII » PRINT IT
STORE A NON ASCII CHARACTER AT
THE ENO OF BUFFER )

TO BFE USFD IN MX{

8«8 DO NOT INPUT 2ND CHARACTER

JOIN YHE TWO HALF CHARACTFRS



IPL52H

00341
00342
0034y
00344
00345
00346
oosay

003us
00349
00350
00351
00352

AR
v

Vo

003540
00355
00356
00357
00358
00359
00360
00361
00362
00363
00364

00365
00366
00367
00368
00369
00370
00371
00372

00373
00374
00378
00376
00377

00378
00379

00380
00381
00382
00383
00384
00383
00386
0038y
00388
00389
00399
00391
00392
00393

02FE
0300
0}o02
0304
0306
0308
N30A
n3ocC
030E
0310
0312
0334

AT AL
VI

0318
031A
031C
034E
0320

0322
0324
0326
0328
032A
032¢C
032E
0330
n3s2

0334
0336
0338
0334
033¢C
033E
0340
nya2
0344
0346
0348
034A
ov4c
034E
0350
0352
0384
356
0358
03SA

035C
035E

0360
0362
0164
0366

nare
FFrou
LI T 4
r23%
B4NA
18014
rF20
nont
5008

10400

3108
9108
1103

[ X X
[ AT

5Fu0
2207
0150
SF22
uz2m0
03223
49co
5c04
B0A2
5606
904F
036A
sCone
2urF
5076
0334
n180
910F
0204
BUAD
00FA
9unr
F693
207r
3ENC
EA20
0000
500F
EF20
0044
5874
r2ys
1501
1701
SF80
4280
n3s¢c
uAco
3Co4
0360
0184
910F
821¢
n320

FIGHT

SBJING
INP2R
FIRSY

FND2
83TPTR

FeoLs

8TOP

ASCINP

END{
S3TPRY

PRASCI

EQU
CWR
RF(0)
SCR
XRR
ADK
CwK

RF(4)
LDK
LOR
ADR
ADK
ADK
RB
ANK
LOK .
RB(T)
CI0

[ 4:11]
387
RB(4)
LDR
RF (6)

RB(4)
ANK
RF(0)
EQU
LDOK
ADR
LOK,
LOK.L

ADR
CFR
HLT
RB(7)
CWK

RF(N)
CWK

RR(0)
SCR
ADK
ADK
rB(T)
cIn
EQU
ssT
RB(4)
Fou
LDK
ADR
LDR
LDK

N

AT, A
END2
A2,A8
AG, A2
AS, 1|
AT,1

OBJIN{
AU, 0

Al A2
Al,A2
AL,3
AT, 1
INP2
A2./7
A1,80
EIGHT
A2:H.PTR
]

AL,PYR
e
AB,AB
"B .
COREND+2=HCIPL,A1}

el

AQ,/FF,

PROLOL+2

. . .

AY sECMSGeHCIPL
Al AV

A2,8 ,
A12,0UTMSG=HCIPL

A12,A11
“Q|A’Z

RAFL
A2,/00D

ENDY
AT.68

INP2
R2,A5
AS,
AT7,1
INP2
A2,H,PTR
*

A2,PTR
a2

L]

Al ,BUFF=HCIPL
At.A1Y
‘2. ‘7
A3, /20

IF ASR WAIT

WATLY

REV

1
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52H

00394
00395
00394

00397
00398
00399
00400
00404
oodn2
0040%

00404
oo4ons

00406
00407
00408
00409
00uto
0041y
ooayp

004113
00414
004d1s
00416

0047
00418
00419
00420
0042y
00422

oou2s

00Uy
00425

00426
00427

oouzs
00429
no430
00431
00432
004133
004%4
00435
00436
00437
00438
00nu39

004490
00441y

REV.1

0368
03h4
n34cC
036E
0370
0372
0374
0376
0378

C0%7A

13347
037E
n180
0382

0384

0386
nias
0384
n38cC
n38E
0390
0392
0394
0396
0398
0394

039¢
039F
0340
0342
0344
0346
0348
0344
NIAC
03AE
0380

03R2

0384
03Bé

0388
0384
03BC
03BE
03Co
03C2
03Cd
a3Cé

Fils
1501
8320
0004
8335
12073
A6
JA4
A0A2
5608
904F
0364
9C06
8702
0384
3700
NSARA
6284
920F
L3 ¥-1.]
FB820
3AUS
SCDO
1202
A328
EB20
4F Uk
SCNA

A2CF
N368
AUAD
029cC
9URE
AICF
oone
80CE
nité
BTUFE
60DA

Fosa

SFF4
5762

1300
S9CF
227TF
98F 6
FA20
007F
S8EC
1300

PRASCA

PRASCB

» % % »

]
*

*
RAFL2
REL AY
.

SWITYCH

SCR
ADK
LPK.L

STR
ADX
SRL
8L
LOR
RF(8)

RB(4)
RF

EQu
AF
EQu
LDK
ADR
LDRw
CwWK

rRB(AQ)
ADK
L.LDR»
CWK

RR(4)

LD
LPKLL

ADR
LD

Lb

LD

RA
RF

ADK
RB(1)
ANK
RB(O)
CWK

RB(0)
ADK

A%, AS
AS, g
A3,/0D0A

A3, AS

A2,3

A2,

A2,

AB,A8

PRASCA
COREND42=HCIPL , ALY

'Y

PRASCR

*x

*e2

n
A2.,BUFF=HCIPL
AZ2,A11

A3, A2

A3, /3448

RAFLY
A2,2
AT, A2
A3,/4F46

RAFLY

IF ASR DO NOT OUYPUT ASCII

A SECOND TIME (ALRFADY PRINTED WHEN READ
BUY WAIT ARIT

NARRKARRKARRN A ARN

*OF

SEY RPTURN PARAMFYFRS

Af0,CORENDeHCIPL, ALY
A12,MNLDeHCIPL

AL2,A11
A9,SAVBAS«HCIPL , Al

AGAB‘DDR.HCIPLJAll

AT ,MASTFGwHCIPL, ALY

ALl

RAFLY
PROLOY 42

A3,0
NBJINP
A2./7F
INP2
A2,/TF

INP2
A3,0

STARY ADDRFSS IN AtfO

MNLD ADDRESS IN Af2
LOADING BASE IN A9

ENDING ADDRESS IN A8

MASTER FLAG IN A7

RETURN TO CALLING

* RELAY TOWARDS RAFL



IPL52H

ooua?
pouas

00uuy
0044S

00446
004ay

ooaue
oouas

00uso
004Sy
00452
00A%S
sanms
0045S
00486
00457
00458
00459
00460
00461
00462
00Uey
00464
00468
00Ubs
00u6Y
0048
00469
00470
00uTy
00a7p
00473
00470
00475
00476
00477
00478
00479
00u80
pouAy
00482
004RY
00484
00a8%
00uBs
00487
00488
00489
0049
00491

00492
00493

03C8
03CA
nice
03CE
0300
03p2
0304
03Dé6
03D8
03DA
1114
03DE
03F0
03E2
03Ed
03F6

Avra
vt o

03FA

03EC

03EE
osro
n3F2
NYFy

03Fb
03F8

SARU
FAR0
NOF
3116
EA20
0014
510¢C
EA20
0008

5206

PA20
0030
5CCA
1301
srce
1801

- s
e

03FA
5Fy8

Q3EC
SFBA

0SEF
R404
0200
8aar
0368

8120
nosA

P IV BB BRI R R 2 B B Eh I BRI 2R O 2 2 R 2 B J

RB(2)
CwWK

RF (1)
CwWK

RF (1)
CwWK

RF(2)
CWK

RB(4)
ADK
RB(7)
SUK
RB(Y)
EJECT

LOADING

EQU
RA

EQU
RB

EQU
LOR
LDK
ST

1rT,
Lox.L

ASCINP
A2./4F

ASCIY
A2,/14

0BJEC
A2,8

0B8JEC
A2,/710

INP2R
A3,
FIRST
A3,
ASCINP

PART ENTRY PARAMETFRS 1§

Al = MASTER FLAG
A9 = BASE ADDRESS

{= OQUTPUT MBG REQUESTING TAPE ON READER
2+ PERFORMS A 'HALT' « THE USER MAS THEN THE
POSSIBILITY TO ALTER THF BASE ADDRESS (REG,A9)
AND THE MASTER FLAG (REG,A1)
(A{=0 MASTER)
(Af=i USER)
3« LOADING PROCESS STARTS WHEN USER DFPPRESS START
BUTYON

RAFL2
FRRONNOUS CLUSTER,PRINT ERR MESSAGE
L
ECCLS
*
AULAY SAVE MASTFR FLAG
A2,0

A2,CORENDHCIPL ,A1Y _RAZ START ADDRFSS

MODE=AOM ‘
AL, SYBMSGeHCIP
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YL52H

00494
0049%
00496
00497
00498
oouae
00500
00804
00502
0050%

00504
0050%

00506
003807
00508
00569
00510
00511
00542
00513
00514
00518

00516
00517
00518

00519
00520
005214
00522

00523
00524
00528
00826
00527
00528
00529
005%0
005%

0053
00533

00534
00538

005%6
00537
00538
00539
00540
00841
005042
00%4y
00544

REV .1

O3FA
03FC
O03FE

0400
0402

o404
0406

0408
0U0A

o40cC
040E
0410

ouy2
N4ty
[ RY)

nays
0utA
YL
QULE
0420
ny422
0a24
0u26
nu28
0424
042C
042¢
0430
0av2
0434
0uss
0438
0U%A
043C
043E
04uo

910E
n228
5700

8110
207F

B814F
nona

81CF
nonc

8240
0080
928F
Nooo
81CF
0116
20RF
0418
SF30
8120
008A
910F
0401
0300
r32a
1101
0200
F22u4
1101
FB20
0003
S00F
EB20
0008
504
e820
0007
30%F
5F24

2R 2 R BB N B IR b B

rROLO

ABA

PRDGI D
PROLOY

ADR
LDOK
RF

LDR

HLY
87

XIF
ST

PROCESS LOADTING § THIS

AND

Al,AYd
A2,/28
*+2

Af.A4

AL sMASTFG~HCIPL,AY

A9, SAVBAS~HCIPL , ALY

AARAAAN AR AN AN R AR

RESTORF MASTER FLAG

HALT FNR EVENTUAL REGISTERS MODIF

MODUILE READ A CLUSTFR

BRANCH ACCORDING TO THF CLUSTER TYPE
ON EXIT At = BUFF ADDRESS +1{

A2 m WORD COUNT
A = TYPF

THE TYPE MUST RE  3,4,7

LDK.L

ADR
Fau
sT

INKH
Fatt
RB |
LPK. L

ADR
LNK
LDK
LCR
ADK
LDK
LCR
ADK
CWK

RF(0)
CWK

RF(0)
CwK

RF(O)
RB(T)

A10,3YAD=HCIPL

A0, 411
0
A9,BADDR~HCIPL, ALY

w
RAFL1
AL ,BUFF=HCIPL
Al A1t
A4,
A3,0
AS, AL
AL,
A2,0
A24A1Y
AL,
A3,3

CLCOOE
AS,.4

CLIMOD
A3,7

CLEND
PROLN1

KRR RARKNKR AR RAR AR RARA AN R AR RN R AR AN
* CLUSTER CODFE .
UPON FNTRY?T A12ADDRESS OF BUFF+{ (RBK

»
*
*
&

TYPE 3

A2aWORD COUNY
A9aBRADDRESS
A10=ENDADDRESS

IF NOT THIS fHALTY
END ADDRESS

BADDR =RBASF ADDRESS

A3 = TYPE

A2 = WORD COUNY

BRANCH ON CLUSTFR CODF

INTERNAL MODIFICATION

FEND/STARY

RARRARAKRRRRRAKRRRRAARARRRARANR A AR AR RRRARRRAAA



IPL52H
0054S

00%5aé
00Sa7

00548
00549
005%n
00581
00582
00553
00554
0055%S
00556
00557
00558
00559
00560
00561
00862
00563
00564
00565
00566
00567
00568
00569
00570
00579
00872
00573
00574
00%57S
00576
00877
00578
00579
00%80
00581
00582
00583
00%84a
0058%
00586
00587
38558
00389
00590
00591
00592
00593
00599
00%9%
00596
00597
00598
00599

0442
naaa
0446
0448
ohaa
044cC
044r
0450
0us2
04%4
0456
0us8

04%A
04sc
04SE
na6o
nus2
nas6a
0uss
0468
0464
046cC
046E
0470
0472

0uTs
04Ts
Y32
04TA
oave
N4TE
LY
nus2
0484
LD
0uss
0484
0uac

Aanne
Veuvn

0490
0492
0494
0496
0498
04a9A
049c

0u9F

B3U4F
0090
5C%0
834F
NOBE
A31d
5004
3301
9306
84824
1106
1A03

1CEY
8624
EBOA
3876
AS511¢
5002
9604
8620
1102
1302
1A01
sci18
3K68

0701
8524
1A04
3CEY
1102
8324
AS{D
5008
3301
9306
EBOA
LYY
1102

LYS]
-

ppog

AS1y
5002
9606
862D
1AQ2
1C22
SF92

8324

CLCODE Ln

RBC4)
CLCO1A Lo

™
RF (0)
XRK
ADR

cLcoa LDR«
ADK
sUK

cLcos SRC
LDR#&
CWR
RR(O)
™
RP(0)
AQR

cLecor STR
ADK
ADK
sUK
RB(4)
RB(Y)

*,

A3 BUFF¢beHCIPL, ALY

PROLOY
AS,BUFF+4=HCIPL ,ALY

A3, A4

cLCcoa

A3,

A3, A9

AS,AL

(3 Y)

A2,3
ASw 8T
Aldm MA

EMBK SET SKIP THF CLUSTER

I8 IT RELDCATABLE SFCTION

AS= (RBK)

Ais ADDRESS OF 8Y CODE WORD IN BUFF
A2s NUMBER OF CODE WORD

ORAGP ADDRESS
8X FOR RBK

Abm CODE WORD

Al, 1
Ab, AL
A3,AL0
cLeot
AS, Al
cLco?
A6, A9
A6, A3
AL.2
43,2
A2,
cLcos
PROLO

COMPARE LOAD ADDRESS WITM AD OF IPL

STORE CODE WeRDS

AARARAR AN AR RN RARAA R AR ANRARRRRAR AR AR AR ARNARA N ANANKRANARAARAANAN

* INTERNAL MODIFIC

ATION CLUSTER

NANRAARAARAANRRRRARRAANNRARRAARARANRARRANAARAAAR

CLIMOD LOX
LDR#
SUK
CLIMY SRC
ADK
LDR#
™
RFP(0)
XRK
ADR
CWR
RB(O0)
CLIM2 ADK
LPRa
™
RF(0)
ADR
CLIMT STR
UK
RB(4)
. RB(T)
AARRAANRANARARRRAAR
* CLUSTER END/SY

AT,
AS,AY
A2,1
Ad,q
AL,2
AZ, AL
A3 AT
CLIM2
AS, 1
A3, A9
AZ,A10
cLcot
Af,2
Ab.AY
AS A4
cLIM3
Ab, A9
Ab,AY
A2,2
CLIMY
PROLO .
ﬁﬁ‘ﬁﬁﬁ'i*ﬁ'i.*ﬁﬁﬂﬁ'ﬁ*?
ART ‘

AT= MASK POR ADDRESS
AS= (RBK)

A3=xADDRESS
I8 IT RELOCATABLE
NO

YES AD BAsE
ADDRESS 0K

TAKE CODF WORD

I8 IT RELOCATABLE

AD BASE
STORE COOE WORD

AARAARANRARNARARARARNNRRRARRKNRRANNARNARRA N

CLEND LDRw

A3, A

REV .\
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2H S

00600 04A0 S00A RF(0) CLEN3A FINTSH WO START

00603 04A2 A3y{ ™ AY,AQ

00602 o0aAd 8002 RF(0) CLENY

0060% 04AbL 9304 ADR A3, A9

00604 N

00608 *

00606 0UAS CLENY EQu N

00607 OQUAS B83u4F 8T AS,COREND=HCIPL, ALY
04AA 0368

00608 QUAC AtUF CLEN3A Lh AL, BUFFe6aHCIPL , ALY UPDAYE BASE ADDRESS
NY4AE n09n )

00609 04BO 91uF AD,S AL ,BADDReHCIPL,AlY
04B2 0116

00640 04B4 91A4 ADR A9, a1

00611 04BS SFAC L1} PROLO

00612 *

006138 *

00614 O4BS 0000 SAVALS DATA 0

00615 »

00616 AANRR A AR RN A AR R A RN AR KRN R RN AR R R AN R AR RN R R AN NN RN AN R AN RANA RN AR N ARA R R R AR AN RN

00647 *

00618 04BA nONOO COREND DATA 0

00649 *

00620 *

0062y . HEKRAAR AN AR R AR RN AR R R AR AR R R R AR A RN R AR KA R A AR RN R ARRAARRANARANARARANRRRRAARRNRA

00622 04BC 6000 DATA 0

00623 04BE 0000 NATA 0

00624 04CO0 0060 DATA 0

00625 04€2 0000 DATA 0

00626 04C4 no0nHO DAYA 0

00627 o04C6 0000 DATA 0

00628 04CB 0000 DATA 0

00629 04CA 0000 DATA 0

00630 04CC 0000 DAYA L]

00631 Q4CE 0000 DATA 0

00632 04DO 0000 DAYA 0

00633 04D2 09000 DATA 0

00634 o04b4 0000 DAYA 0

00638 o04D6 0000 DATA 0

00636 04UDB  noONHN DAYTA 0

00637 04DA 0000 DAYA 0

00638 04DC 0000 DAYA 0

00639 OQ4DE 0000 DATA 0

00640 OQW4EO 0000 DATA 0

00601 04F2 0000 DATA 0

00682 04F4 0000 DATA 0

00643 04Fs 0000 DATA 0

00h4Uu QGEB 0000 DATA 0

00645 04EA 0000 DAYA [}

00646 04GEC  00NO DATA 0

00647 OQUEE 0000 DATA 0

00648 (Q4FO 0000 DATA 0

00649 04F2 00060 DATA 0

00650 Q4F4 qo000 DATA 0

006SY O04F6 0000 DATA 0

00682 O0UF8 0000 NAYA 0

00653 O04FA 8000 DATA 0
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IPL52H

00650
006%5
00656
00687
00658
006%9
00660
00661
00662
0066%
TTYY)
00665
00666
00667
00668
00669
00670
00671
00672
00673
00670
00675
00676
00677
00678
00679
00680
0068y
00682
0068%
00684
00685

006A6
00687
00688

00689
00690
00691

00692
0069%
00694
00695
00696
00697

00698
00699

00700
00701
00702
0070%
00704
00708

oare
04FE
0500
0302
0804
0806
0508
050A
0s0¢C
0S0F
0510
0s12
0514
0516
0318
0514
nstc
051E
0320
0522
0824
0526
0928
052A
052C
052F
0530
05%2

0534
0536
05%8
0534

033C
0S3E

nsuo
0Sde
0544

n546
0sus
054A
0s4cC
0Suf
0550
0552
0554
05%6
0558

0554

055¢C
N1

0000
nono
0000
nooo
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
noo6o
0000
0000
0000
nooo
0000
0000
nooo
0000
0000
nooo
0000
nono

0534
n3ncC
8420
nino
0785

80A0
nS59y
0540
0550
620
nN5A0
05ub
0100
0200
Fiv0
3964
F921
0000
%006
F9o21
0800
5202
0554
2910
055¢
3948
Et1%n

NDATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
PATA
DATA
DATA
DATA
) EJeey
1PLaa Fau
LDK
LOKL

LNK
* BASIC WRITE
LDKL

PUNCHY EQU
LDK
LOXL

PCHAO0O rqQu
LDK
LDK
LCR
SRL
cex

RF(0)
cCK

RF (?2)
PCHUOS EQy
NRK
PCHa10 rFou
st
LCR

DD ODIDIDDOODDIDODIIDIDIODIODIDODIDOD

W
AS,NBRFC
AG,BIPL

AT,/8%
A8,DFCRAY

" .
AS,80
Ab,BlUIF44

L
AL, 0
A2, 0
Af, Al
AL, 4
AL,0

PCHA0S
AL,/%00

PCH410
"
Atl./10
L]

AL+8
AL, Al

LFSS THAN 8

REV
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>L52H
00706

00707

00708
00709

00710
00711
00712
00713
00714
00745
0nT16
00717
60718
00719
noT20
00721

00722
0072%
00724

00728
00726
00727
00728
00729
00730
00734
007%2
00733
00734
00738
00736
007%7
00738
00739
006740
0074y
00742
00743
00744
00748

REV .1

0560
0562
0564
0566
0568
0%64
056C
056E

0870
0572

0574
0576
ns78

057A
057C
0STE
0%80
0582
0584
0586

0588
0584
058cC
0S8E

0590
06592

0s94
0596
0598
059A
059¢C
0S9E
0540

At20
FFOF
E921
0000
$006
POy
0500
5202
0570
2910
0572
8139
1602
1401
1001

3934
EB20
0001
S4ns
0113
B14y
063e
0388
2804
nont
1801
5950

2804
0003

0594
nool
05A0
00A0
0000
noo0o
0000

ANKL
cCK

RF(0)
cCK

RF(2)

PCH41S EQu
ORK

PCH420 FQU
STR

» BTORF WORD
ADK
ADK
UK

RACY)
CwWK

RF(U)
LhK
ST

PCH430 EQU
LKM
DATA
SuUK
RB(1)

LKM
DATA

*

PECBUY rFou
DAYA
DATA
DATA
DATA
DAYA
DATA

RUFa4 RF8

*

*

»

END

Al,/FFOF
Al.0

PCHULS
A1,/500

PCHU20
"

A1./10
[ ]

ALsAb
Ab,2
Ad,
AS,1

PCHUNO
A3,

PCHUYO

AL, /13

At ,BlIIFU4+188

1
A3,
PIINCHA

RUFu4

160

LL]

BIPLPR

NEXT WORD IN BUFFER
NEXT CHZR, IN TPL

LAST RECORD ?

NO
XOFF



IPL52H

ABA
BADDR
BUF4a
CKOK
cLcos
CLEN3A
CLIMS
DECE
ECMSG
FIRSY
HCIPL2
INRGaG
mmLine
LDFLG
MODE
OBJINP
PCHUOO
PCHURO
PRASCY
PTR
RAFL 1
RER
SAVBAS
S8TPTR
8YSMSG

SYMROL

0000
0268
03A0
0256
0usA
0UAC
0496
001FE

01ne

N31A
0184
02F4
201°C
0100
0001
02EE
0546
ns72
0360
0000
03FA
02CE
n22€
n32e
01AA

D VTV I»>» TV >>»VIJIVDDI903I3TJJTII>

TARLFE

ASCYII
BIPL
BUFF
cLecot
cLeor
CLEND
CLTMND
DFCB4D
FIGKHT
H

TNP2
IPL
iPLiTO
MASTFG
NBREC
OFLMSG
PCHY40S
PCH430
PROGLD
PUNCH
RAFL?
s
SSTMLX
8TAD
TMTEST

03F6
0100
010¢c
03FC
0468
049E
04T
0594
02FF
0000
02nA
0104
0130
022¢c
000C
0106
055A
0588
0416
000C
03RY
0001
0240
01n2
02AU

UV >V VDOV V> T VJVDIV>»VVTVTVIVVIT

A3SCINP
RIPLPR
CFZ0ON
CLCO1A
CLCONE
CLIMY
CNTFLG
DECRUF
END1
HCTIPL
INP2R
1PLO1O
1PLAG
MLYXY1
0RJEC
OTR
PCHA41 0
PRASCA
PRNLD
PUNCHU
RAFLY
SA
8STPRY
3TNP
WER1

LA YT
0000
0234
0448
0482
04TA
014c
0020
0354
0152
0318
0116
0534
n2ca
03E2
0242
05%¢
0384
0u0C
0540
n2c2
0000
n35¢
0342
028C

VDOV V0 VTV IV VIOV DIVDIVIITIDIOD

ASR
BOM
CIOPTR
cLco4
CLENY
CLTM2
COREND
FCCLS
END2
HCTIPIY
INPA
IPLO20
1P1.88
MNI D
OBJING
OUTMSG
PCHuUiS
PRASCB
PRNLNY
RAFL
REIAY
SAVAIS
8S§TPR2
SWITCH
WFR?

0010
0001
0294
0454
NUAB
n48c
04BA
0334
0320
0150
028A
ng2e
0000
03FF
0316
023C
0570
0386
0418
026A
0386
n4ns
02NE
03R8
N2RE

VDIV DVDIJIUVIVITIOVOVDIVDVDDVIITDIDD T > >

REV
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00000 IDENTY IPLS2N
00001 ENTRY TPLES
00002 FNTRY 1PL4G
0000% N )
00004 » - BELTIER IPL GFNFRATION
60008 noac NARFC EAU 12
00006 *
00007 0000 BIPLPR EQU *
00008 0000 1PLAS FaQu .
00009 0000 01nC LPK, A1, NAREC
00010 0Nn002 A220 Lo, L A2,BYPL=~80
0004 00RO R
0003t 0006 OT7AS LDK AT, /8% BASIC WRITE
00012 0008 BOAO LDKL A8,DFCB
000A O001F R
00013 nooc PUNCH EQu *
00014 000C 12%0 ADK A2,80
00015 000E 824y ST A2,DECRUF SET BUFF ADDR
0010 0020 R
00016 0n012 2804 LKM PUNCH ONE RECORD
00017 0614 0001 DATA ]
00018 00tL6 1901 SuUK Al COLINT DONE ?
00019 0018 S90F RB(1)Y PUNCH NO
00020 001A 2804 LKM YES
000234 o001C 0003 DAYTA 3 EXYY
00022 "
00023 } 001F NECB EQU *
00024 O0O0{E 0003 DATA 3 PILE CODE
00025 0020 DECBUF RES 1
0np26 0622 NOSO DATA a0
00027 0024 0000 DATA 0
00028 no26 0000 DATA 0
00029 0028 0000 DAYA 0
00030 EJECT .
00034 RORG BRIPLPR+/100
000%2 "
000133 0100 BIPL EQuU *
000%4 * 18T RECORD = LOW CORF IPL
0003% * LLOW CORE IPL.,Y{ RECORD,LOADED AT /80 AND
00036 " STARTED AY /84
00037 o »
00038 0100 FFFF ILOFLG DATA /FFFF LDFLG = ={ IF JUSY LOADED
00039 0102 0000 DATA 0 NOT USED
00040 0104 IPL EQU *
00041 ) * ADDR OF IPL = RASE ADDR
00042 0104 A2AN LDKL Af0,/84
0106 00A4
00043 * CHECK TF JUST LLOADED OR NOT
00044 0108 9048 IM LOFLG=IPL ,A10
010A FFFC )
00045 010C St11E RF (1) 1PL100 NO,NOT THF 1ST TIMF

3-52 REV .1
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00046
00047
oooua
00049
00050

00059

00082
00053
00054
00055
00056

00057
00058
00059
00060

00061
00062
0006%
000640

0006%
00066
00067
00068
00069

00070
00071
00072
00073

00074
00075
00076
00077
0007R

00079
n0080
00081
00082
000A8Y
00084
00088
00086
0noa7
00088
000809
00090
00091
00092
0009Y
00094
00095

010E
0110
0112
0114

0116
0118
011A
o11c
N11E
0120

0122
0124
0126
0128
0124

nyee
012E

0130
0132
A1
n13é6
0138

N13A
n13cC
013E

0140
0142

LR
0146
0148
N1UA

0g4cC
LER:13
0150
n152
0154
0156
0158
0154
015¢
o1sr
0160
0162
0164
0166

8720
5555
8140
PCOO

~en

0iis

8727
EF26
5006
994N
2000
S5FocC
nL22
8386
93A0
00ne
8486
8704
012¢
9440
0050

niso
8T1F
273F
9720
a1ce
8720

nss7
ESuy
0054

nsso
8612

048
nous
A90F
nraz
otac
FFFS
0nonon
nono
nono
0000
nooo
0000

0000

0000
0000
0000
0000
nonn
0000

*» % * ®

1010

1PLO20

1PL100

* LOAD
1PL 110

CNTRLG

LOK.L
LOKL

Eou
STR
CWRw
RF (0)
SUKL

RR
EQU
LDR
ADKL

LDR
RF
rey
ADKI

ADDRESS OF

FouU
LOR
ANK
ADK,L

STR

LNK
sC

LDK
LDR

M

ABR(1)
AB
EQU
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DAYA
DATA
DATA
DATA
DATA
DATA
DATA

YES,COMPUTF HIGH CORE LIMIY

A7./5555 PATTFRN

49, /FC00 MIGH CORF =/000

*

AT7,A9

AT,A9 IF THE LOCATION (A9) FXISTS,(AT)Z((A9))

1PL0O20 MATCH

19,/2000 NO,NEXT LOWER BLOCK OF 4K

1PLO1O

’ .

AL1,A9 SAVE BASE ADDR OF WIGH CORE IPL

A11,2 START ADD,

212,149 SAVE LOAD ADD,

IPL110

L ]

A12,80

NEXT RECORD

»

AT, A15 RESTORE CI0 INST IN ROOT

AT./3F

AT, /8100 €10 TNSTRUCTION

AT,A3

A5,/57 CHANGE LOC, /SA OF BOOT IN ORDER 10

AS, /%A CANCFL LEADING CHARACTER FLAG
RE INITIALIZE AS,Ab

A5, 80 ¥ OF CHARACTERS

A6, A12 LOAD ADDR,

. . CHECK IF COUNY DONF
CNTFLG=IPL,AYO

At

/742 START BOOY ABAIN

* = NUMBER OF RECORDS OF MIGH CORE IPL
1=NBREC

DO ODIIODODODOOO

)

REV
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00096
00097
00098
00099 -
00100
00101
00102
001073
00104
00105
00106
00107
00168
00199
00110
00119
00142
00113
00114
00115
00116
00117
00118
00119
00120
00129
00122
00123
00124
00125
00126
00127
00128
00129
00130
001731
00132
001133
00134
00135
00136
00337
00138
00139
00140
00141
00142
001473
00144
00145
00144
00147
00148
00149
00150
0015
00152
00153

REV.1

nooo
0000
0000
0000
noono
0000
0000
0000
nono
0000
0000
0000
0000
0000
0000
0000
nooo
0000
0000
0000
0000
0000
6000
nono
0000
nono
0000
nooo
nonn
0000
0000
0000
0000
0000
0000
nooo
noogo
0000
no0o
0000
0000
0000
0000
0000
009Q0
0000
0000
0000
0000
0000
nono
noo0on
0000
0000
0000
0000
nooan
nono

NATA
DATA
DATA
DAYA
NATA
DATA
DAYA
DATA
DATA
DATA
DATA
DATA
DAYTA
DATA
NATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
NATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

D DOODIDO0ODOO0ODO0OITODO0O0O0IDO0DDIO0DIUIDID2DOODIIIODIODODODIIDOOOODIIDODOLODOODODODOODOODISIODOD



IPL52N

00154
0015%
00156
00197
001%8
00159
00160
v0161
0n162
00163
00164
00163
00166

010C
010E
01EQ
01F2
01E4
01es6
N1EB
nira
01EC
NEF
01Fo
01F2
niF4
01Fé
GiF8
01FA
0tFC
01FE
0200
0202
neod

0150

0152
0154
0156
0158
n15A
01%C

01SE
0160
0162
LAR.Y]
0166
N168
0164
016C

016E
nivo
0172
0174
0176
0178

0000
0000
0000
0000
0000
0000
00nn
0000
nono

- 0000

0000
nooo
0000
0000
1006

“gono

nonn
0000
0090
0000
0000

nono
not1o
noot
ao00n
00Ny
nooon

6000

0150
FEFE
01852
ASAQ
00FA
958F
A6BF
9640
00F8

8TIF
RTCF
n3s54
SAN0A
904F
n3%A
5C06
2TYF

974F

n1a
974rF
0188
974F
01CE

PTR
ASR
8

H
BOM
A

*
MODE

HCIPL §

HCTPL

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DAYA
NDATA
DATA
DATA
DATA
DATA
DATA
NATA
DATA
DATA
DATA
EJECY

Eny
Fou
EQU
FNuy
ENY
EQU

rou
RORG
ERU
DATA
EQU
Lnxt.

ADR

LDR
ADKL

LDR
ST

RF ()
™

RB(4)
ANK

ADS
ADS

ADS

DDO0OIDDOIIODODID IO DIODIDDIIIO

HIGH CORE IPL

0 DEVICE ADDR WILL BE INTTIALIZED BY HCIPL
/10

1

0

|

0

8A FOR MESSAGF OUTPUT

BIPL+8BO 137 RECORD OF HIGH CORF IPL

» 1ST WORD OF THE CURRENY RECORD

/FPFE

»

A1%,0UTMSG=HCIPL

A1, A1 LOAD At3 WITH ADDR OF OUTMSG ROUTINF
A1a, A1y .
A1B,CF7ON=HCIPL

ADDR OF 8TYACK
ATA1S GET DEVICE ADDR
A1S,8AVAIS«HCIPL,A1{ SAVE 4t FLAG

“s8
COREND+2«HCIPL,A1Y

LY ]
AT,/%F

INIT I0 INSYRUCTIONS
AT.,CIOPTR=HCIPL, AL}

AT, INP2=HCIPL, ALY

AT END2=HCIPL, ALY

REN
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32N
00204

00208

017A

011C
01vE

0180

00206
00207
00208
00209
00210
00211

00212
0021%
00214

00218
00216

00217
00218

00219
00220

00221

00222

00223
00224
00225
00226
00227

00228
00229
00230
0023}
00232
00233
00234
00235

REV .1

0182
0184
0186
nyas

0184

n18C
ny8F
0190
0192
0194
0196
0198
0194
019¢C
019E
0140
01A2
01A4
01A6
N1A8
01AA
01AC
01AE
0180
ngme
0184
0186
0188
01BA
01RC
01BE
01Co
nice
0tcy
n{1Csé
01C8
01CA
01CC
01CE
nLno

0102
0104
0106
n1na
04DA
010C
0224
p22¢c
022F
02%0

97uF
0208
974F
0142
ALLE
39c8
5602
270F
N18A
97uF
0 1UE
974F
01ac
974F
ntno
974F
0204
LI
aTuF
0134
974F
013cC
9TUF
n17C
S7AC
aFa2
4A4%
5420
5444
5045
200
4E20
5245
4144
4552
2E20
5448
494E
4820
4F a6
2042
4183
4520
2120
0004
oin2
4su3
0D0A
4FrsS6
4652
0004

FFFF
0000
0000

0234
n2sc

HCIPL?2

SYSMSG

STAD
ECMSG

OFILMSG

BUFF

MASTFG
SAVBAS

CFZON
NUTMSG

ADS
ADS

LDR
sLe
RF (4)
ANK
FQu
A0,8

ADS
ADS
ADS

stt
AD,8

AD,S
AD,S

RF
DATA

DAYA

DATA

DATA
EQU.
DATA
DATA
DATA

DATA
RF$
DATA
DATA
DATA
RES
FoU
EaQu

AT,ENDYI=HCIPL , ALY

AT, INRUU=HCIPL, A

AL ALS

AL,A TEST MULTI-SINGLE DFVICE CONT,
HCTPL? .

AT /P MULTY DEVICE CONTROLLFR

L]
AT ,3STMLXwHCTPL , Al

A7,88TPR2=HCIPL , ALY
AT,SSTPTReHCIPL ALY
AT,858TPR1«HCIPL , ALY

AT
AT, WPR1wMCIPL, ALY INIY WER/RER INST

AT WFR2<HCIPL, AL
A7,RER=HCIPL,ASY

CKOK .
1OBJCT TAPE ON RFI

VADER, THINK OF B!

TASE 1§

70N0A

L
geY
X1000A"
'OVFR!

/0D0A
19
IFFFF

b * STACK AREA
Ty
]
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002%6
ooRy?
00238
00239
00240
0024}y
00242
00243
00244
00243
00246
00247
oo2us
00249
00250
00251
00252

00253
00254
00255
00256

00287
00258
00289
00260
00261
00262
0024%
00264
00268
00266
00267

00268
00269

00270
0027
00272
00273
00274
00275
n627s
00277
00278
00279
00280
00281
00282
00283
002R40
00288
00286
002R7
00288

023c
023E
0240
0242
0244
0246
0208
024A
paac
024E
02%0
02%2
02%4

02%6
0258

0254
02%C
02SE
0260

0262
0264
0266
0268
0264
p26C
n26F
0270
0272
0274
0276
0278
0274
n2rc
027E
0280
0262
0284
0286
0288

028A
n2ac
028F
n290
n292

n294
0296
0298
N29A

03na
4Inoe
E324
4310
5¢04
1101
14014
scoc
0300
4390
anoo
3C04
FOYA

‘n2%6

A1A0
0000

84A0
n29c
948F
F69%

8104
ACHU
207F
0000
0300
9700
A0
0084
a50F
BOCE
0354
5610
LELL
0111
aeno
atyo
5C04
a290
4Ano
scou
0284
0650
7600
7301

A602

3E68
0294
aecon
sCha
R24F
8354

OTR

CKOX

»

RADDR
RAFL

INPA

WER{
WERZ2

cINPTR

LDK
c1o
LCR
OTR
RB(4)
ADK
SUK
RB(4)
LOK
c1o
8T
RB(4)
RTN

Eou,
LKL

LDk, L

ADR
CFR

LOR
ARR ()
HLT
DATA
LDK
LDK,
LDK.L

ADR
Lh

RF(6)
LDK
LDk
c1o0
NTR
RB(4)
cr10
8y
RR(4)
EQU
LDK
WER
WFR
LDR
SRL
rou
cI0
RA(4)
LD

A3.4
A3,8,A3R
AS, AL
A%,0,A8R
k)

Alat
A2,
OTR=?
A3, 0
A3,H,A3R
A3, AS8R
w2

A4

A9,0

GO LOAD

A12,MNLD=HCIPL

AL2,A11
Ata,aq2

At,A10
At

0

A3,0

AT.0

AS . BIFFeHCIPL

AS, ALY

AB,3AVAL{T=HCIPL, ALY

INPA
‘61“ .
Al./711
Ab,5,ASR
A1,0,A8R
e D
A2.H,ASR
AR,ASR
ﬁ-a

»

Ab,80
A6, 0
A8, 1
A6,AB
Ab,8

N
A6,3,PTR
LErd

A2sSAVALS=HCIPL,ALY

SET LOADING ADDRESS

SYSTEM

TEST START ADORESS
FOS 0R EOF HAS BEEN READ
NO STARY ADDRESS

4ad SO ASR
SEND X=ON

LENGTH

INIT MLX WHATEVER

CHANNEL I8

AVAILARLE ON THE PAPER RFADER

REV ..

o

5=



3-58

L52N

00289
00290
00291
00292
0029y
00294
00295

00296
00297
00298
00299
00300

00301
00302

0030%

00304
00305
00306
00%07
00308
00309
00310
0031
00312

00313
00314
003158
00316

00317
00318
00319
00320
00324
00322
00323
00324
00328
00326
00327
00328
00329
00330
00334
00332
00333
003%4
00335
00336
00337
0n3ls
00339

REV.1

029¢C
029E

n2A0
02A2

02A4
02A6
02A8

. 02AA

02AC

02AE
0280
na2n2
n2R4
0286
0288
02BA
n2ac
02BE
02C0

02c2

02C4
02Cé
o2ce
02CA
62cc
02CE
02Dh0
0202
naoa4
0206
0208
02DhA
02pC

02DE
02E0
02F2
02E4
02E6
02E8
02FA

02EC

02FE
02F0
n2F2
02F4
02F6
02rs
02FA

JACY
%234
0240
4a9co
5C04
0244
At20
1007
SO1A
2107
548¢

8420
IA4S
8135
8120
aFge
8158
0002
0704
9s1¢C
579F

5F%4

026y
E134
r9d0
0018
SYPA
0730
TE0O
4620
OFFF
9F18
951¢c
5786
4AnC
5004

4aco
scos
stoa
1300
3278
0600
a6\S

SFUA
N2FE
8082
560C
220F
uEo0n
scoy
260F
TAu44

SSTMLX

TMTEST

RAFL™Y

MLXt

RFR

INP2

*
S3TPR2

NBJINP

INRU4G

sLC
RF(2)
EQU
SST
RB(4)
FAuU
ANKI

RF (0)
ANK
RF(4)

LKL

STR,
LhKLL

ST

LDK
ADR
RF

RB

EQuU
LCR
CwK

RF(S)
LDK
RER,
ANK. L

SUR
ADR
.14
INR
RP (0)
s3Y
RR(4)
LPR
ADK
RF(2)

LDXK
STR

RB
EQu
LOR
RF(6)
ANK
INR
RRA(4)
ANK
|1 L

A2,3
INP2

*

Ay ,PTR
he

n

At,/71007

MLX1
AL, 27
ECCLS

AL, 13E S

AL.AS
AL TOF

A1,2,A8

‘7'“
AS, AT
PRASCY

RAFL

*
AL, AS
At,/718

RELAY
A7,80
A6,0
Ab,/PFF

AT, Ab
AS, A7
PRASCI
A2,0,PTR
SWYITCH

A2,PYR
INP2
Af, A2
A3,0
PRASC!
Ab.0
Ab,AS

TMTFSY

1]

AB,AR
EI1GHT
A2,/F
Ab,0,PTR
!'!
A6./F
A2,4

MLX ?
NO

TAPE MARK NR FATAL ERROR ?

NO. |
FATAL FRROR ?
Yes

PUT EOF IN BUFF

1IPDATA POINTRERS
RELAY TOWARDS RAFL

18 17 AsCIY

NO
YES
READ REMAINING LENGTH

COMPUTF TRANSMITTED LGTY
UPDATE BUFF POINTER

INR HAS BFEN ACCEPTED
PROCESS THE CHARTER

TRY A 8ST

TRY AGAIN TNR WMEN 8ST REFUSED

CHECK WETHER ASCII OR DBJECT
RECORD WAS ASCII j PRINT IT
STORF A NON ASCII CHARACTER AT
THE END OF BUFFER ,

T0 BE USED IN MX{

8«8 DO NOT INPUY 2ND CHARACTER
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00340
00341
00342
00343
00344
00348
00346
00347

00348
00349
063%0
0035y
00352
00383
00354
00355
00356
00337
00358
00359
00360
00361
00362
00363
00364

0036%
00366
00367
00348
00369
00370
0037y
00372

00373
00374
00%7S
00376
00377

003TR
00379

00380
00381
00382
003A%
00384
00385
00384
00387
0o3an
00389
00390
00391
00392
00393

02FC

nare
0300
0302
0304
0306
n308
030A
n3nc
030F
0310
0312
0314
0316
0318
0314
031C
034E
n320

n322
n324
0326
0328
N324
p32¢
n32E
h3%0
0332

0334
0336
0338
0334
0313C
033E
0340
0342
nludg
0%4as
0348
03aA
nyac
034E
0350
n3s2
0384
n3%6
0358
0354

035C
038F

0360
0362
nN364
n366

9218
N2FF
FFOa
LT 3] 4
F235
B408
1501
EF20
poot
5408
0400
8108
9108
1103
1701
3Fuo0
2207
0150
SF22
4280
n322
49co
5Cny
no82
5606
90ar
n3se
5C06
2UFF
50Ny
0334
n180
910F
n2o4
LYTY)
00F A
L1114
F69%
207F
SFDRC
FA20
000D
300F
EF20
0044
5878
r2ss
1801
1704
SF8o
a2Aan

035€C

gAcCo
8Cod4
0360
N18A
910F
A21c
n320

FIGKHY

OBJIN{
TNP2R
FIRST

END2
S8TPTR

FcecLs

sTOP

ASCINMP

ENDY
S8TPRY

PRASC?

ADR
EQu
CWR
RF (0)
8CR
XRR
ADK
CwK

RF(4)
LPK
LDR
ADR
ADK
ADK
RA
ANK
LNK
RB(T)
cto
EQU
3387
RB(4)
LPR
RF (6)

RA (1)
ANK
RF(0)
EQU
LDK
ADR
LDK,
LKL L

ADR
CFR
HLY
RB(T)
CwK

RF(0)
CwWK

RB(0)
SCR
ADK
ADK
RB(7)
c10
EQU
88T
RB(4)
ENU
LOK
ADR
LOR
LhK

A2,Ab . JOIN YHE TWO KALF CHARACTERS

»
AT, 1
END2
A2,A8
AL, A2
AS, 1
AT.1

ORJING

A4,0

AL, A2

Af.A2

Al,.3

AT.1

INP2

A2.77

A1,.80

EIGHT

A2,H,PTR

L ]

AL,PTR

*e2

A8, AN IF ASR WAIY
"8 L

COREND+2wHCIPL, ALY WAIT

Aol

A4, /FF
PROLO1+2
]

A{,ECMSG»HCIPL
At, A0S

A2.4
A12,0UTMSG=HCIPL

12,11
Afa,A12

RAFL
A2,/00

END1
AT.68

INP?
42,48
AS, 1
AT,
INP2
A2,H,PTR
*

A2,PTR

L LY.

«
Al,BUFF=HCIPL
AL, A1
A2,A7

A3,/70

RFV 1
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00394
0039s
00396

0368
N36A
036C

. 034F

00397
00398
00399
00400
00401
00402
00403

00404
0040%
00406
00407
00408
00409
00410
004ty
0nag2
00413

00414
00435
00446
00847

00UYR
00419
00429
0042y
00422
00423

00424

00425
00U28

00427
00428

00429
00430
0043y
00432
00433
00434
00435
004%6
00437
00438
00439
00440

0044y

REV .1

0370
0372
0374
0376
0378

037A

037¢C
037€
0380
0382

0384

n38s
0388
0384
038C
03AE
0390
0392
0394
0396
0398
N394

039c
039E
0340
0342
0344
0346
0348
0%AA
03ACL
03AE
0380

03IR2

0384
0386

0388
nN3BA
03RC
03RE
03co
03C?
03C4

E335
1501
8320
0DNA
84338
1203
JAb1
LTYX
AoA2
5608
904F
03%8
8CO6
9702
nyaa
1106

n3R6
0284
920F
8328
EB20
3445
3cno
1202
1328
EB20
4Fas
5CHA

82CF
0386
B4A0
n29c
94AF
81CE
oopce
80CF
0116
874E
00nA

FO3A

SFF4
5750

1300
39¢F
227F
S8F 4
EA20
007F
S8FC

SCR A3,AS
IDK‘ AS, 1
LDhK.L A1,/0D04A
STR A3, AS
ADK A2,3
SRL A2,1
SLL A2,1
LDR AB,AB
RF (&) PRASCA
IM COREND+2eHCIPL, ALY
RB(4) el
RF PRASCH
PRASCA  ENU *
ADK Al .0
* YO AVOID PRINT MPSSAGF
PRASCR  ENU "
LDk A2,BUFF<HCTPL
ADR A2.4114
LPR» A3, A2
WK A3, /3445
RB(4) RAFLY
ADK A2,?
LORw A3, A2
CWK AS, /4Fa6
RR(4) RAFLY
L]
]
*
»
LD A10,COREND=HCIPL, ALY
LDK.L 412, MNLDeHCIPL
ADR AL2,A11
LD A9,SAVBASEHCIPI , A1
Lo AB,BADDR«HCIPL, ALY
LD AT, MASTFGwHCTIPI , Al L
t ]
. -
RTN ALq
]
RAFL2 RB RAFLY
RELAY RF PROLOY 42
L ]
SWIYCH  ADK. A3, 0
RBC(1) OBJINP
ANK A2./7F
RB(0) INP2
CwWK A2,/7F
RB(N) INP?

IF ASR DO NOT DUTPUT ASCII
A SECOND TTIME C(ALREADY PRINTED WHFN READ
BUT WATT AAIT

PASS WAS CFR A1d4,A13 IN IPL52S

*OF

SET RETURN PARAMETERS

STARY ADDRFSS IN Af10

MNLD ADDRESS IN A2
LOADING BASE IN A9

FENDING ADDRESS IN A8

MASTER FLAG IN A7

RETURN TO CALLING
* RELAY TOWARDS RAFL
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00442 03C6 1300 ADK A3, 0
00443 03C8 SABY RA(2) ASCINP
004AL  O3ICA FA20 WK A2,/1F
03CC  001F .
00445 03CE K116 RF(1) ASCIT
00446 03IDO0 PADD CWK A2,/148
03D2 0014
00447 0304 Sigc RF (1) OBJEC
00448 (Q3ID6 EA20 WK A2,8
0308 0008 ]
00449 03DA  S20b RP(2) 0BJEC
00450 03IDC  Fa20 CHX A2,/10
03DE 0010 ..
00451 O03FO0 SCCA RA(A) INP2R
00452 0%E2 1301 OBJEC ADK A3,
004%3 o03ra SPCC RB(T7) FIRST
00454 03E6 1801 ASCIT UK A3,
00455 O03F8 3FAg RR(7) ASCINP
00456 EJECT
004sY *
00uss » ,
00459 # MAIN LOADING PART ENTRY PARAMFTERS 1
00460 N
0061 I Al ® MASTER FLAG
00462 * A9 = BASE ADDRESS
004673 N
00464 *
00UsS " B
00866 * fe OITPUT MSG REQUFSTING TAPE ON READPFR
00467 w 2= PFRFORMS A THALT! = THE USER HAS THEN THE
00uh8 * POSSIATILITY TO ALTER THF RASE ADDRESS (REG,A9)
00469 * AND THF MASTER FLAG (REG,A1)
00470 N (A1m0 MASTPR)
0047 * ) (Af=1 USER)
00472 » 3= LOANDING PROCESS STARTS WHEN USFR DEPPRESS SYART
00473 " BUTTON
00474 *
00475 N
00476 *
00477 *
00478 n3FrA RAFLL EQU D
00479 O03IFA SPIA RR RAFL2
00480 *
0048 . )
00us? * ERRONNOUS CLUSYER,PRINT ERR MESSAGE
0048y 03EC cLcof Fou *
0nada  OHIFC  SFRA RR ECCLS
00UARS #
00486 »
00487 »
00uss N ‘
004A9 03FF MNLD EOU »
00490 O3EE A404 LDR AU, At SAVE MASTFR FLAG
00491  03F0 0200 LDK A2,0
00492 0%F2  B2aF 8T A2 ,COREND®HCTIPl ,A11 ~RAZ START ADDRESS
03F4 0356
0049% 1FT MODE=BOM
00505 XIF

REV .. 3-A1
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00504 O0O3F6  BICF ST A9, SAVRAS«HCTIPI ,ALY
0O3FA  o0NnC
00507 w
00508 . “
00509 * ) '
00510 * PRNACFSS |LOADING t THIS MODULE READ A (CLUSTER
00511 * AND  BRANCH ACCORDING TO THF CLUSTFR TYPF
00512 * ON EXIT Al = BUFF  ADDRFSS +1
00S1% » A2 =2 WORD COUNT
00514 * ) A3 =z TYPE .
00515 » THE TYPE MUST BRF 3,4,7 IF NOY THIS tHALTY
00516 O%FA 8240 PROLD LhK., L ALO,8TADWHCTIPL END ADNRFSS
03FC 00RO
00517 O0%FE 928F ADR AfO,ALY
00518 0000 ABA EQU ]
00519 0400 BAiCF ST A9, BADDReHCIPL, Al RANDDR 2BASF ADDRFSS
nun2 0116
00520 0404 208F PROGL D INH
00521 04ne PRNOLOY Fau *
00522 0406 SFIF RB | RAFL Y
0052% 0408 AP0 LOXK,L Al ,BUFF«HCIPL
040A 0O0AA
00524 040C 910F ADR Al ,AlY
00525 NUOF Q4N LDK Ad,
00526 0410 0300 LDK A%,0
00527 o412 FE324 LCR A, AL AY = TYYPF
00828 nd14d 1101 ADK Al.1
00529 nUte 0200 LNK A2,0
00530 0418 F224 LCR A2, A2 = WNRD COUNT
00534 041A 1t01t ADK A,
00532 04i1C FR20 CWK A3,3
041F 0093 .
00533 0420 SONF RF(0) cLCODF BRANCH ON CLUSTER CODE
00534 0422 FB20 CwWK A3, 4
0424 000u
065%5 0426 S0%A RF(N) CLIMND INTFRNAL MODIFICATION
00536 Qu28 EB20 Cwk A3,7
0424 0007 .
005%7 042C SOSF RF(Q) CLEND END/STARY
00838 042F SF24 RB(Y) PROLOY
005139 ARKARRRANA AR R RN AR R AR NAANN AR AR A AR
00540 » CLUSTER CDODE TYPE 3
00544 * UPON FNTRYt AfzADDRESS NF BlUFFet (RBK
00542 * A?22WORD COUNTY
00543 " A98RADDRESS
00544 ~ A{O0=ENDADDRFESS
00548 ARRARRN A AR NN ARNARRAANRA AR R AR AR RN ARAN AR AN AR
00546 0430 AJUF CLCODF Lo A3,BUFFebeHCIPL , ALY
0432 0090
00%47 04%4  SC30 RBC(U) PROLNY ) EMBK SET SKIP THE CLUSTER
00548 n4ds6 AIUF CLCOYA Lo A3,BIFF+4=HCYIPI , AL
0438 0Q08E
00549 nU3A  AZ1Y ™ A3, A4 18 IT RELOCATABLF SFCTION
00%5%p o43C Son4 RF (0) cLcod
00551 043E 13301 XRK A3,
00552 0440 9306 ADR A%,409
0055% 0442 AS824U cLcod LDRx% AS, Al AS= (RBK)
00554 0444 1106 ADK Af.6 Atx ADDRESS OF ST CODF WORD IN BIUFF

3-62 REV .1
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00558
00556
00537
00558
005%9
00560
00561

00562
00563
00564
00565
00566
00567
00568
00569
00570
00571

00572
00573
00574
0057%
00576
00877
00578
00%79
00%80
00581

00%82
00583
00384
00585
00586
005R7
00588
00589
00590
00%91
00592
00593
00594
0059%
00596
00%97
00598
00599
00600
00601

00602
00603
00604
0060%
00606
00607
00608

00609

naue

0aus
0ulA
oaac
nagr
nus0
0452
04sy
0456
nuss
0u4SA
0a3c
0USE
0460

0ub2
nusdy
0Ubb
YT
0ubA
046C
QUSE

0470

0at?
puvy
0476
0478
0474
047C
04TE
LE Y]
0482
(LY
0uB6
nans
nuBA

nusc
048E
na9o
0492
0494

0496
0498
049A
0ou9c

tAng

ICFy
8624
FBNA
LEYY)
ASt1
8002
9606
862Dn
1102
1302
1A01
sC18
SF68

0701
AS52u
1ANY
3Ccry
1102
ALY
A3tD
008
1304
9306
FBOA
YARE
1102
8624
AS 11
5002
9606
R62D
1402
SC22
85F Q2

R3>4
%00A
A3
3002
9306

nu%sh
B34F
n3se
814F
noan

rLens

cLen?

[ ]

$1K

SRC
LDRw
CWR
RR(0)
™
RF(0)
ADR
$TR
ADK
ADK
SHK
RB(4)
RA(T)

A2,3

A2= NUMBER OF CODF WORD

A3z STORAGE ADNRESS
Alz MASK FOR RBK
A6z CODE WORD

Al, 1
Ab, AL
A3,AL0
cLcot
AS. AL
cLeo7
A6, A9
A6,AY
At,2
A3, 2
A2,1
cLcosS
PROLO

COMPARE LOAD ADDRESS WITH

STORE CODE We=RDS

natﬁaa**tnaﬁta*ﬁgttaataﬁtnhataﬁtaaﬂﬁtttﬁaﬁﬁﬁat*iﬁiatﬁﬁi**titﬁ
* INTERNAL MODIFICATION CLUSTER L
BARRRARNRRNAAR R AR KRR RAR AR AR AR RN AN A RN RN NN AR RAR

ATs MASK FOR ADDRESS
AS= (RBK)

A3=ADDRESS.
IS 1T RELOCATARBLF
NO

YFS AD BASE
ADDRESS 0K

TAKE CODF WORD

IS 1T RELOCATABLE

AD BASE
STORE CODE WORD

PINISH WO STARY

CLIMND LDK AT

LDR# AS, A1

UK A2,.1
CLYM® snc Al,

ADK AL,2

LDR# A3, AL

™ A3, AT

RF(0) CLIM?

XRK A3,

ADR A3, A9

CWR A3, A10

RM(0) cLcot
cLIM? ADK Al,2

LDR» Ab, AT

™ AS, Al

RF(0) cLIMS
) ADR YTLE
CLIMY STR 46,43

UK A2,2

RB(4) cLIMg

RA(T) PROLO
RARKAAAR N ARNARARRARRANAAARRARRRANRANRAR RN
* CLUSTER FND/START
ARARAREARRAR AN RRAARRRNAAARAARRRARARAARARAN
CLEND LOR% A3, Al

RF(0) CLEN3A

™ A3, Al

RF(0) CLENY

ADR A3,A0
L]
*x
CLENY Fouy *

ST A3,COREND=HCIPL,A1Y
CLFNSA Lh AL,BIFF46=HCTIPL, ALY

UPDATE BASF ADDRESS

AD OF IPL

REV

1
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00610 OU9E 9yuF AD,S Al ,RADNReHCIPL, ALY
04A0 n1Y4

00611 04A2  91R4 ANR A9, Ad

00612 . nuAld  SFAC RR PROLN

00613 *

00614 »

00615 O0UAs 0000 SAVALS DATA 0 s

00616 " ) )

00617 AR KA R AR A AR R AR R R AN AR AR AN R R AN A AN AR AR R A AR AR A AR A R A R A kR AR AR N AN R AR R Ak dh ok

00618 » .

00619 04A8 0000 CORFEND DATA [}

00620 *

00621 *

00622 AN AR R R AR R RN RN N R AR AR AN AN R AR AR R AR AR A AR R AR AN AR AR AN NN AR A RARRARRARRNARAAA

00623 0n4AA 0000 DAYA [{]

00624 04AC 0000 DATA 0

00628  04AF 0000 DATA 0

00626 Q4BO 000D DAYA 0

0062 QUR2 n00D DAYA 0

00628 04B4 0000 DATA 0

00629 04B6 NOOO DATA 0

00630 04B8 0000 DATA 0

006%Y O04BRA  NOQN DATA 0

00632 Q4BC 0000 DATA 0

00633 oamE 0000 DATA 0

006%4 04co nono DATA 0

00635 Q4C2 00090 DATA 0

00636 04C4 000D DATA 0

00637 o04Cé 0000 DATA 0

00638 04CB  NO0O DATA 0

00639 04CA N00O DATA 0

00640 064CC 0000 DATA 0

00641 O04CE 0000 DAYA 0

00642 04bDO 0000 DAYA 0

00643 H4D2 ao0no DATA 0

00644 0aDG 0000 DAYA 0

00645 pHaANs  o0nn DATA 0

0064k Q4DB Q00O DATA 0

00647 OQUDA  NOOO DATA 0

00648 04DC 0000 DAYA 0

00649 OHADE 06000 DATA 0

00650 O4FO0 0000 DAYA 0

00651 04F2 0000 DATA 0

00652 04F4 noon DATA i}

006%% nuFs 0000 DATA 0

00654 QUEB 0o0n0 DAYA [}

00655  04FA 0000 DATA 9

00686 OUEC 0000 DAYA 0

00657 O04EE 0000 DATA 0

006%8 o0aFo 0090 NATA 0

00659 QU4F2 0000 DATA 0

00660 Q4FU 0000 DATA (]

0066y Q4F6 0000 DATA 0

00662 OUFB 6000 DATA 0

00663 Q4FA 0000 DATA 0

00664 OA4FC AO0OO DAYTA 9

00665 NAFE 0000 DATA 0

00666 0500 0000 DATA 0
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00667
00668
00669
00670
00671
00672
00673
00674
00675
00676
00677
00678
00679
00680
00681
006AR2
00683
006RY
00685
00686

00687
006R8
00689

00690
00691
00692

00693
00694
00695
00696
00697
nn69s

00699
00700

00701
00702
00703
00704
00705
00706
00707

00708

00709
00710

DINAK
00712
00713
00734
00715
00746

0502
0564
0506
0508
0504
n50C
0S0E
0510
0512
nsta
0516
0518
051A
08)cC
0S1E
ns520

6822
0524
ns2é6
0528

0S24A
052C

052F
0530

ns32:

0534
0836
0518
0534
053¢
053E
0540
0542
0%ua
nsSa4e

0548

nSUA
0suc
0S4E
nsso
05S2
nssa
0556
0558
055A
nssc

0SSE

0560

nooo
0000
0000
nooo
0000
0ono
0000
0000
0000
n000
0000
0000
0000
00060
0000
nono

0522
nsoc
R420
0100
078%

8040
a582
052E
0S50
B620
nSAF
0534
0100
n200
F1v0
3964
FoRy
0000
3006
£921
nsSno
5202
0su8
2910
0564
1948
F130
A120
FrOF
£921
0000
5006
P92y
0500
5207
nsse
2910
0560
8139

DATA
DATA
DATA
NDATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
EJPCT
1PLOY rau
LOK
LOKL

LhX
* RASIC WRITF
LNk

PUNCHO  EAU
1.hK
LhK!
i
PCHao00 QY
Lhx
LDK
LCR
SRL
cex

RF(0)
CCK

RF(2)
PCHUNS EQU
ORK
PCHULO gnu
SLL
LCR
ANKL

cCcx

RE(0)
cex

RF(?)
PCH41S EQU
ORK
PCHU4?0 EQU
§TR
4 BYORF WORD

DD ODIIOOOIIODIDIODO

"
A3 NAREC
A4,BIPL

AT,/85
AR,DFCRY4Y

L]
AS,80
As,RUFUY

]

A1,0
A2,0
AY, AU
At,q
At,0

PCH40S
A1,/500

PCHa10

]

A1,/10

L

Ay, 8

AL, A4
AL, /FFOF

At,0

PCHALS
A1,/500

PCHY20
*

At./10
»

AL, A6

LESS THAN S

PR

£5
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L52N

00717
00748
00719
00720°
00724
00722

00723
00724
00728

00726
00727
00728
00729
00730
0077y
007%2
00733
00734
0073%
00776
00737
00738
00739
oova0
00741
00742
00743
00744
00745
00746

ABA
BADOR
BUFUUY
CKOK
CLLCOS
CLEN3A
CLIMY
NECR
ECMSG
FIRSY
HCIPL2
INRUY
TPLLOO
LDFLG
MODE
NRJIINP
PENGOO
PCHU20
PRASCY
PYR
RAFL 1
RER
SAVBAS
SSTPTR
SYSMSG

REV .1

0562
0564
0566

0%68
0564
0%6C
056E
0570

- 0872

0574

0576
0578
0574
087C

0STE
0580

0882
0584
0586
0588
nS8A
058C
058¢

1602
1401
1001

89316
FB20
nooy
34né
6113
Atray
062C
0876
2804
Qoot
180y
%950

2804
8003

0582
non3
058F
0040
0000
8000
0000

SYMBOL TARLF

0000
0268
088E
0236
0448
0494
0484
004E
0102
0314
018A
02F4
o12c
0100
0000
02FE
0534
0560
0360
0000
n3FA
02CE
022F
0322
014A

DDIBITIPPIILIIITI>TBBDIIIILDTIDI DT>

R

PCHAO

L]

®

PECRUY
R

RUF4Y

*

L}

*
ASC1? 03E6
RIPL 0100
BUFF oinc
cLEo! 03FC
cLEOT  04SH
CLFND  048C
CLIMAD 04672
NDECRUL N582
FIGHT 02FE
Ho 0000
INP2 0204
1PL 0104
1PLIIO 0130
MASTFG 022C
NBREC  000C
OFLMSG 01D6
PCHUOS 0548
PCHU3Z0 0576
PROGLD 0404
PUNCH cooc
RAFL2 0384
8 0001
SSTMLX 0240
STAD 0102
TMTEST 0244

ADK A6,2
ADK Al,{
S1K AS, 1
RB(1) PCHANO
CwK A3,
RP(4) PCHY3ZO
LOK At,/1%
ST Al ,BUFYUe1I5R
Enu »

LKM )

DATA 1

81K A3,
RA(Y) PUNCHA
LKM

DAYTA 3

FoU *

DAYA 3

DAYA RUFA4Y
DATA 160
DATA [}

DATA o

NATA 0

RFS RO

END BIPLPR

ASCINP
RIPLPR
CFZON
CLCO1A
CLCODE
CLIMY
CNTFLG
NECBUF
END1
NETPL
INP2R
P01
TPLA4U
MLX
0BJEC
oTR
PCHY4Y0
PRASCA
PRNLO
PUNCHS
RAFLY
8A
SSTPRY
STOP
WERY

VDV >VVVDDV»>»TIVDIP>VIDIOTIVD IO

0846
0000
6234
ouvs
0430
0468
otac
0020
0354
0152
0318
0116
n%22
n2c4
03E2
0242
054A
0384
03FA
052E
02c2
0000
035¢C
0342
028C

TVDV>TVODDIDDID/NLDIDBIDDDID

ASPR
ROM
CIOPTR
cLco4
CLENY
CLIM2
COREND
ECCLS
FND2
HCTIPLY
INPA
IPLO20O
1PLBSB
MNLD
NRJINY
OUTMSG
PCHULS
PRASCB
PROLOY
RAFL
RELAY
SAVALS
SSTPR2
SWITCH
WER2

0004

NEXT WORD TN BUFFER
NEXT CHZR, IN TIPL

LASY RFCORD 7

NO
XOFF

0010

0294
0442
0496
0474
0UAB
0334
0320
0150
n284
0322
0000
03EE
0316
023C
0SSF
0386
0406
026A
0386
04A6
02DF
03848
028E

VIV VDDV IIDDIIIIIDVITIDIDODDDI»G >



3.54 SIMPLE TEST PROGRAMS

The Simple Test programs that follow this paragraph are all Stand Alone programs
thot can be loaded into memory direct from the Control Panel switches. They
should be tried if the Standard Test Programs either cannot be loaded or will not
run. To avoid errors which may be introduced when loading the programs by hand
it is suggested that once the program has been loaded and tested it should be
reproduced on a suitable input media so that for future programs on an input media,
together with suggestions for producing more sophisticated programs, will be found

in paragraphs 3-64 to 3-74 of this section.

3.55 Memory Test Program MEMHAN

If the Standard Memory Test Program either cannot be used, or if you wish to

test only o certain area of memory with a particular test pattern, try the following
program which can be loaded either by hand from the Control Panel switches or
by the IPL routine if it has been reproduced on a suitable input media. If the
program is loaded from the Control Panel switches it can be loaded into any area
of memory, but if it is loaded by the IPL routine the addresses of the instructions
will be as shown in the program listing. The program loads the Test Pattern into
A12. When all the required locations have been loaded, the program reads each
location and compares each with the data in register A13. If an error is found
during the read part of the program it will stop and the address where the error

has occurred will be found in register A9, the pattern read will be found in register
A8, and the expected pattern will be in register A13. If you wish the program to
continue after an error has been detected press the RUN button. If there are no

errors the program will run until the contents of A7 are zero.

3.56 Program CHECK

This program enables you to check the type of input from the Operator's device
i.e. B-bit data no parity, 7-bit data with parity etc. The program can be loaded
by hand with the control panel switches or by using the IPL routine. Once loaded
it is only necessary to load the start address into register AO and then push the
RUN button. You can now type in any ten characters from the keyboard which

are stored in the Buffer (address 00A8). When the buffer is full the program branches

back to the start of program and you can check the codes received for each
character using the Read Memory Routine. If you wish to check more characters
push the RUN button and repeat as necessary. This program is useful if you

wish to check for certain characters in your programs.

3.57 ASR, PER3100, and Display

If the Standard Test Program either cannot be loaded or will not run, one of the
following programs should be tried. They can all be loaded either by the Control
Panel switches or by the IPL routine. Two of the programs (LINE and NOECHO)
have been written for devices thot have been wired for Even Parity so if your
device is wired for any other mode of operation the parameters loaded into register

A2 must be changed accordingly.

3.58 Program LINE
This program can be loaded either from the Control Panel switches or by using the
IPL routine. If the program is loaded by hand it can be loaded into any area of
memory, but if loaded by the IPL routine the locations of the instructions will be
as shown in the program listing. The program enables a selected ASCII choracter
to be sent to the device a selected number of times (the number of times selected
MUST NOT exceed the maximum number of characters per line specified for the
device being tested), then it sends the Carriage Return/Line Feed characters and
branches back to the start of program and stops ready for a new character to be
selected. If you wish the proéram can be modified to run continuously by changing
two of the instructions as follows:
e Change the LDR instruction in line 27 to LDK A4, 64 hexadecimal value
0440,
e Change the RB instruction value in line 41 so that it branches back to
line 24 of the program by using hexadecimal value 5F24,
Once the RUN button has beven pushed it will then run and continue repeating

the same line until you stop the program b.y pushing the INST button.

REV 3-A7
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MEMHAM

anean
anang

AL

npeny
AKINN N
npeng
NN A
AN
RIS P
waee9
Gacte
anngy
nanyp
IR
AOGY G
FREIEEN
D00 e
aneyy
REANCR I
ey
N0
3002
NnePp
anep s
Nhe Py
DR
FEARTIP N
Nnnee27
NOGPH

nonP2c
nOGHN
anngy
ARARAN el
[AEARERE Y
R Y
A0 A~
D044

nnesy
IR
0neya
NG
600y
A0,y
nnnul

ReV i

IR
nopp
NaHy
NORA
NNKRA
ANAA
NNRC
NOHRE
anan
nNpnyp
NNy
NGvn
AR
NN
anqC
0n9gtg,
nNNAN
OGNAR
noAy
NNAK
NNAR

2000

FEFF
Yann
PGITF
A AL
RS54 T
TAC
A0n2
F99,p2
Shna
AL ARE
ANAL
FHOA
Sun2
20TF
9140
nooR
99,
Sha
tFo1
5C272
SF 2k

BREGIN

* F % ¥ ¥ > » F % B B ¥ X F F F F ¥ X »

STARY
WRTTF
I OAD

READ

CONT

TNENT
Fnu
RORG

MEMHAN
*

REGIN/80

THIS PRNGRAM FNAHLES THE ENGINEFR TO WRITE AND CHFCK READ
A SELECTED PATTERN INTO A SFLFCTFED ARFA OF MEMORY AND TO
RFPFAT TMF TESTY A SFLECTED NUMBER OF TIMES UP TO 25S

LOAD THE NHMAFR 0OF TIMFS YOU WANT THF TEST REPEATED INTO

REGISTER A7 FROM THF CONTROL

PANEL

LOAN THE START ADDRFSS OF THE ARFA T0 BE TESTED INTO

RFEGTSTER ALY

FROM THE CONTROL PANEL

LNAD THF FND ADDRFSS NF THFE AREA TO BF TESTFO INYO

RFGISTER AL12 FROM THE CONTROL

PANFL

LOAD THF TEST PATTERN TINTO REGISTER A13 FROM THF CONTYROL PANEI

ILOAD YHF START ADDRESS OF THE PROGRAM INTO REGISTER A0 FROM YHE

CANTROL

NDATA
NATA
HIT
LNR
STk
ADKE

CwR
RHB(NG)
LDR
LDRw*
CwR
RF(7)
HLT
ADKY

CWR
RB(NG)
SHK
RB (M7
AR

FND

PANFL

JEFFF
n

A9,A11
A13,A9
A9,2

A9,A12
| 0AD
A9, A1}
AB, A9
AB,A1}
CONT

A9,2

A9,At2
READ
AT,
WRITE
START

START

THEN PUSH THE RIIN BUTTON

L.OAD START ANDDRESS INTO A9
STORF TEST PATTEN INTO MEMNRY
HPDATE MFMORY ADDRESS COUNTER

CHECK FOR FND ADDRESS IN A9

IF NOT EQUAL LNAD NEXT ADDRESS

LOAD START ADDRESS INTN A9

LOAD CONTENTS OF A9'S MEMORY ADDRESS
AND COMPARE WITH PATTFRN IN A3

IF EQUAL CONTINUE WITH READ ROUTINF
IF NOT FQUAL STOP

UPDATE ADDRESS COUNTFR

CHFECX FOR FND ADDRKESS IN A9

IF NOT FQUAL READ NEXT wNRD

SURTRACY { FROM REPEAT COUNTER

AND START NEXT W/R CYCLE IF NOT ZERD
WHEN FINISHED GO YO STARTYT OF PROGRAM FONR
POSSIBLE NEW PARAMFTFRS



CHECK

onono

nnony

onnnp

onnng

nnoou

nnens

[T

anony

nnong

oanooa

na6yn

naept

nepye nNRQ

0Nty NpA2

N1 NoRa

0001S  00Rs

cNote

annYY  0pRA

0001IR  NoKa

anpt1a

Noo2n DORC

nneRy poRE

nge2e  Na9o

noer3y  nnay

one2u Nn9y
nnaen

Nac2S  nAnIR

0n02H NOY9A
nn9c

00027 009t

nn62e  npao

nne29  NnAp

noelc nNnaAy

nnoit NOAG

0ne3e  nnag

nnovg

nonao

FFEF
nono
207F
20HF

n3nn
nent

neno
5Cnd
anya
SCnu
FSan
ANAR
1501
Fson
nona
5C1n
20
TADN
"Cny
St Pou

BEGIN

* % % ® ¥» % ¥ > ¥

STARY

TNCHAR

HUFF

IDENT
EQu
RORG

CHFECK

*

RLGIN+/80

THIS PRNGRAM FNABLES THE FNGINEER TO CHECK
THE CHARACTER CODF FROM THE OPERAYORS DEVICE

LOAD THE PRNOGRAM START ADDRESS INYD A0 FROM THE

CONTRNL PANEL = THEN PUSH THE RUN BUTTON

DATA
DATA
HLTY
TNH

LDk
| DK

cto
RR(MA)
IMR
RA(NA)Y
SC

ADK
Cwk

RB(NF)

/FFFF
n

A3,0
A2,

A2,1,710
=2
AS,0,/710
Ao
AS,BIFF,A3

A3,
As,10

TNCHAR
A2,0,/10
A2,/10
L4
START

«

STYARY

[

JFROISE RUFF CNUNTER

LOAD PARAMETERS FOR INPUT CHARACTER

SEND START COMMAND TO DEVICF

SEND INR INSTRUCTINN TN DEVICF
AND WATIT FOR CHAR TO BE INPUT
STORFE CHAR IN BUFF

HPDATE BUFF COUNTER
CHECK FOR BUFFER FULL

ACCEPT NEwW CHAR TF NOT FULL
STOP INPUT FUNCTION
AND GET STATUS

WITH NO

REV ..
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LINE

nnnog
noony
ongnp
aneny
nnGoyg
nnens
0000k
nono7
ononng
nnenae
neCtLn
0onny
nonY 2
noey g
000ty
anoys
N0C1e
noeGy7
nory R
noota
enegen
nnozy
ongere
G0c2¢
0nn2y
0on2s
Nnu2ek
noe27
DI
noe29
000 3e
006%Y
0nn4p
nonily
00e 3y

0063y
non3a
0nes7
[Ny
00639
noeun
nnondy
nnGap
N0044

REV .1

ONHQO
nNaRY
0nRY
NOKG

LYLES

NORA
NNHC
0ORE
nn9o
N9,
np9a
NOYkH

NNaR
nNNAaa
an9cC
N9k
nnap
NnApg
nNnAy
N0Ao
NNAR
NNAA

nNoon

FFFF
A000
207F
200K

ngnu

nenn
SCnd
AdtC
as1o
5Chy
10Ny
SCNA

Aty DA
nAan
4510
SCNn4d
{ND6AR
SCO8
129y
4AD0
5Cny
S5F 28

REGIN

* % % B* » ¥ ¥ X ¥ ¥ X ¥ ¥ ¥ ¥ »

START

NUCHAR

*
CRIF

MICRLF

INDENT
EQU
RNRG

LINE
*

BEGIN+/80

THIS PROGRAM FNABLES THF FNGINEER TO SEND A SELECTED
ASCIT CHAR TO THE OPERATOR!'S DEVICE A SELECTED
NIIMBER NF TIMFS

LNAN THE ASCI! CHARACTER INTO RFGISTER A6 FROM THF

CONTRNY,

PANFL

LOAP THF NUMBFR OF TIMES YOIl WANT IT REPEATED
INTN REGISTFR A7 FROM THE CONTROL PANFL

LOAD THF PRNGRAM START ADDRESS INTYO REGISTER A0

FROM THF CONTROL PANFL

DATA
NDATA
HLT
INH

LNk

cin
RR(NA)Y
LDR
OTR
RA(MA)Y
SHK
RR(NZ)

LPKL

0TR
RR(NA)
SRL
RH(NZ)
c1o
SST
RA(NAY
RR

eMD

/FFFF
0

A2,4

A2,1,/10
g

AU, A7
A6,0,/10
he?

Ad,1
NUCHAR

AS,/0A0D

AS,0,/710
he?

AS5,8
AUCRLF
A2,0,710
A2,/710
L4
STARY
START

AND PUSH THE RUN BUTTON

THIS PROGRAM RUNS 1IN INHIHIT MOQF

LOAD PARAMFTERS FOR NUTPUT CHARACTER
WITH FVEN PARITY

SEND START COMMAND 10 DEVICE
KEEP TRYING UNTIL ACCEPTED
LLOAD COUNT INTO A4

NUYTPUTY ASCII CHAR TO DFVICFE
TRY AGAIN TF NOY ACCFPTED
SUBTRACY ONE FROM COIINT

SEND CHAR AGAIN IF NOT 2ERD
IF ZERO

LOAD CR/LF CHARS

SENDS CR/LF CHARS

POSITIONS 0A CHAR FOR SENDING

RRANCHES FIRST TIMF TO SEND SECOND CHAR
SENDS STOP COMMAND T0O DEVICE

AND THEN GETS STATUS WORD

RETURN TO START COUNT DONF



3.59 Programs NOECS57 and ECHO57

These programs enable you to verify the input/output functions of the peripheral
and the V24 Serial CU and they can be loaded either by hand from the Control
Panel or by using the IPL routine. The only differences between the two programs
are the parameters loaded into register A2, and with ECHOS57 it is the CU that
sends the character back to the device but for NOECS57 it is the program. In both
programs 7 data bits with even parity are selected so if your CU has been programmed
a different type of data (by means of the U-links) you will have to change the
parameters in register A2 to aggree with the type of parity and number of data
bits being used. Once loaded, put the start address in register AQO and then push
the RUN button; thereafter the program will run until stopped by pushing the
INST button. Any printable characters typed in via the keyboard will be
reproduced on the console log, and any control characters (e.g. CR LF) are

accepted and executed.

REN
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3-72

NOECS7

0nooo TNENT NOFCST

0onnny 0000 RFAIN £ny *

onnnp RNRG REGING /RO °

nOONTg *

onony * THTS PRNGRAM FNABLES THF FNGINEER TO VERIFY THE INPUT/OUTPUT
nannsg * FIINCTTONS 0OF THE Ctl AND TTS PERIPHERAL

00006 *

nnonT *

00008 * I NAND THE PRNGRAM START ANNRFSS INTO A0 FROM THE

anons " CONTROL PANEL « THEN PIISH THE RUN BUTTON

anntge "

0001y *

NNO12 D0NOBO FFFF NATA /FFFF

00013 0nO0R2 00600 NATA i}

AONIA ONRU PNTF START HLT

0N0YS  H0ARE  20RF TNH

00n01A L]

anotyY 00AR8  02nS INCHAR LDK A2,5 LOAD PARAMFTFRS FOR INPUY CHARS NN FCHN
0note * MODE WITH 7 DATA BITS NO PARTYY
0NN19  ONARA  u42nn cto A2,1,/10 SENN START COMMAND YO NEVICF
Nn020  0NAC  SCou RR(NA)Y Y.

NNO2Y NARE  unyo TNR AS,0,/10 SEND INR INSTRUCTION TN DEVICE
aN022  AN9n  SCha QR (NAY Ty AND WATY FOR CHAR TN BF INPUT
00N2%  0N92 4290 crn A2,0,710 STYOP INPHY FUNCTION

nNo024 0094 4ANO SSY A2,/10 AND GEY STATUS

n0N25 0096 SCoU RA(NA)Y w2

ann24 0098 0204 1K A2,4 LOAD PARAMETFRS FQR OUTPUY CHARACTER
0nn2y * WITH FVEN PARITY

00028 0N9A  42Nhp cYo A2,1,/710 SEND START CNMMAND TO DEVICE
00029 009C SCod RB(NA)Y LY ]

00030 O00N9F 4St10 nTR AS,0,/10 SFND CHAR RACK TN DEVICE

00031 00AD  SCad RR(NA) he?

0Nn32 NNA2 4290 c10 A2,0,/10 SFND 8TNP NUTPUT FUNCTION COMMAND
0003%  00A4 UADO S8Y A2,/10 AND GET STATUS

00034 N0A6 SCOY QR (NA) LLY

00038 00A8 SF22 RA START+U RETURN TN STARY OF JINPIUT ROUTINE
N003A FAD STARTY

REV .1



ECHOS57

00000 IDENT ECHOST

00001 0000 REGIN £Eny *

onong . RORG BEGIN4/AD

00003 * )

00004 * THIS PROGRAM FNARLES THF FENGINEER YO VERIFY THE INPUT/OUTPUT
0000% * FUNCTIONS OF THE OPERATNR!S PERTPHERAL IN ECHD MONF

00006 *

00007 *

00008 * LNAD YHE PROGRAM START ADNDRESS INTO A0 FROM THE

00009 * CONTROL PANEL = THEN PIISH THF RUN BUTTON

00010 *

n0011 ) *

00012 0ORD FFFF DATA /FEFF

00013 0082 NOOO NATA n

00014 00RG  207F START HLY

0001% 0086 20RF TMH

00016 *

n001T  n0BR8 0225 INCHAR DK A2,/25% LOAD PARAMETERS FOR ECHO MOOF
0001R * WITH T DATA BITS NO PARITY
0Nn019 008A 42DO £10 A2,1,/10 SEND START COMMAND TO DEVICE
00020 008C SCo4 QB (NA) ]

00021 O0pAE  4D1o INR A5,0,/10 SEND INR INSTRUCTION 10 DEVICE
0nN22  nN90  SCHY ' QR(NAY)  #=? AND WAIT FOR CHAR TO BFE INPUT
00023 0092 4290 c10 A2,0,/710 STOP INPUT FUNCTION

00020 6094  UADD 387 A2,710 . AND GEY STATUS

00025 0096 SCou RA(NA)Y *e?

00026 0098 5F{2 RA INCHAR

00027 END STARY



3.460 PROGRAMS FOR THE MCU3 CARD

The MCU3 card.can control the operation of a Paper Tape Reader, a Paper Tape
Punch, and a Serial Device. Parts of the logic are common to all three de'vices

so if one of the suggested programs runs without error you can almost certainly
eliminate the common logic and look for the fault in unique logic of the device
whose program does not run. No programs are given for the Serial Device. You
can check it using the examples given in paragraphs 3-57 to 3-59 modifying them
as necessary for the device concerned. The programs to check the PTR and PTP
are: PTR57, PUNCH, PCH57, and CHKTRD. The first two can be modified to

run continuously by changing the displacement value of the RB to START instruction
so that it branches back to the first instruction in the program instead of the HLT
instruction at START. The listings of the programs give the instructions for operating
them and the function of the programs is:

¢ PTR57 — will read any type of coded paper tape and the correct operation
of the CU logic and the device can be verified by checking the contents
of the buffer against the holes punched in the tape.

e PUNCH — will punch a selected area of memory onto tape and you can
either load the data into memory yourself (using the Control Panel), or
use an area of memory that you know contains data. The correct operation
of the CU logic and the device can be verified by checking the tape
produced against the data in the area of memory selected.

e PCH57 — will cause the punch mechanism to select every possible
combination of punch pins from all holes to blank tape; you can also
modify this program to punch a selected punch combination continuously
by changing the value loaded into register A5 and replacing the SUK
instruction by an RB to CONT instruction (hexadecimal 5F06). The
correct operation of the device can be verified either by checking the
tape by eye or by using the following program.

e CHKTRD — will check if the tape produced by PCH57 was correctly
punched by adding the value of each character read into register A3
and when all the characters have been read checking the value in A3
against a check sum for correct operation. The only precaution

necessary in using this program is that the tape must be accurately
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positioned so that the first character read is the all holes character and
not blank tape. If the checksum is correct the program will halt on
location /86, if the checksum is wrong the program will halt on location
/AA. When a wrong checksum has been detected try the program two
or three times more and check if the result in register A3 is the same
every time, then check the tape to see if all the combinations have
been punched. If not check the punch logic again. If all combinations
have been punched check the reader logic.

In principle it is unlikely that either the PTR or PTP will be operated via the

IOP channel so no programs have been given for this type of operation. However,

if your system uses the |OP for either of these devices you can modify one of the

programs suggested for the MCU2 card devices.



PTR57

00000
nnooy
0oong
nnons
0nony
0nons
noooe
0noo0Yy
noone
onnng
00010
0non11
00042
00013
0onot1a  0nao
0ADYIS  0OR2
00016 0oAU
No01T 0nnNBG
00018 NNRB
n0019  NORA
0non2n  nnAcC
00021 NOARE
00022 0090
00023 0092
nnp2a4 0094
0n0es 0096

0098
00026 NO9A
00027 009C
0nn28  no9F

nnn29  NoAo
00030  00A2
00031 00AU
00032 N0Ab
ANOSY  NNAA
0no3lu

RFGIN 0

noonn

FFFF
0000
207F
20RF
R61C
nino
02n1
ugrEn
SCou
4020
5Chu
£san
NOAR
1301
1Ent
SCNE
42an
aAfE N
S5Cna
SF24

SYMRO!

noo R

TNENT
BEGIN F£nu
RNRG

» % % P * % P * B

NATA
NATA

START HLT
INH
LhR
LNK
LDk
c1o
RA(NA)

INPT INR
RA(NA)
st

ADK
311K
RR(NZ)
cin
$87T
RB(NA)
RR
RUFF RES
' END

TARLF

RUFF 00A8 R

PTRS?
*
REGIN+/R0

/FFFF
n

Ab,AT

A3,0

A2,1
A2,1,/20
AeD
AS,0,/20
oD
AS,BHFF,AS

A3,
Ab,
INPT
42,0,/20
A2,/20
hmQ
START

uo0

STARTY

INPT 0092 R STARTY

THTS PROGRAM FNABLES THF ENGINEER TN VERIFY THE
INPUT FUNCTIOON OF THE

CU AND 178 DEVICE
LNAD NUMBER OF CHARS YO RF READ INTO A7
LNAN THF PROGRAM STYART ADDRESS INTOD AN

LOAD TAPE 0NN READFR THEN PUSH RUN BHTTON

THIS PROGRAM RUNS IN INHIBIT MODE

LOAD CHAR COUNY IN Ab

TEROTSE BUFFER CHAR COUNT
LOAD PARAMETER FOR INPUT CHARACTFR
SEND STARY COMMAND TN NDEVICE

JNPUT CHAR FRNM READER

STORE CHAR IN RUFFFR

YPNDATE BUFFER CHAR COUNT

SURTRACY ONE FROM CHAR COUNT

RETURN TO READ ANOTHER CMAR TF NOT ZERO
SEND STOP COMMAND YO DEVICE

AND GET STATUS

GN YO SYART OF PROGRAM

noA4 R

PF\
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PUNCH

00000
00001
noong .
anong
nneng
onong
0nONg
ooony
0NONA
noonoo
annyo
0onnty
nont2
nnoty
0notu
noo0t1s
LGRS
anpty
ONOYLA
0nnete9
nAnN2n
nno2t
nnapo
nnezy
nonz2y
nongs
00026
0no27y
060028
00029
0noIn
nnoly
00032

REGINM

REV .1

NORN
ONR2
NORY
NNARK
NORR
NORA
NNAC
NOBF
no9o
0092
0094
0094
0098
nno9a
nonsc

0

nooo

207F
Ryt2
ne2no
42Fn
SCny
FS2u
4530
SCou
1404
FOnF
SCoc
4280
4RF
SCou
SF1E

SYMROIL

000 R

REGIN

> % % % % % ¥ K ¥ ® %

n

TART

cany

TARLE

CONT

NOARA

TRENT PUNCH

THTS PRNGRAM PLINCHES A SFLECYED AREA AF MEMNRY OMT() PAPFR TAPF
EQU *

RORG REGIN+/80

LNAN THE FIRSY ADNDRFSS NF THE AREA TINYD RFGISTFR AYD

LOAD YHF |LAST ADNRFSS OF THE ARFA INTN REGISTFR 411

ILNAD THF STYART ANNDRFSS NF THF PROGRAM INTN RFGISTFR A0

PUIN THE RIIN BIITTON

HLT

LPhR At,AL2 SAVE THE START ADNRFSS INTN A4
LNk A2,0

cin A2,1,/%0

RA(NA)Y 'Ly

LCR AS, A1 LOAD YHE CHAR TNTN AS

NTR A5,0,/30

RR(MAY -

ADK At, 1 UPDATE AREA ADNRESS RY (ONE

CwWR AV, A1 CHECK TF LASY CHAR HAS BFEN PLUNCHFC
RA(ME) CONT NO? GO AND GFT NFXT (CHAR

cYo A2,0,/%n

S8Y A%,/30

RA(NA) A

QR STARY

END STARY

R START noan R



PCHS57

onoon
0000y
nnnee
00003y
00004
0n0ns
nonoeg
0o0on7
anone
0nno9
noo1n
0001y
oonte
00013
0onoYa
00015
nooté
000ty
0no1R
0no19
noo2o0
00021
00022
00023
nno24
noors
0nnN? 4

REGIN

noAD
n0A2
00RY
00R6
0088
NOARA
008C
NOAE
0090
0092
Doy
NO9s
nnoa
f09A
009¢C

n

0nonn

FFFF
00no
207rF
NSFF
0200
42F 0
5Cny
4530
5Chu
100y
SENA
u2R0
uBFO
5Cna
S5F1A

SYMANL

non R

REGIN

* » % * *

STARY

coNY

TARLE

CONT

NOBF

INFNTY

PCHST7

THIS PRNGRAM CHELKS THF FIINCTTION NF THF PIINCH'S HNLF SELECTION LNGIC

FouU
RNRG

*
REGIN+/80

PUSH THE RUN BUTTON TN STARY THE PROGRAM

DATA
DATA
HLT
LDOK
L0K
cro
RB(NA)Y
NTR
RB(NA)Y
SHK
RA(NN)
cro
S8T
RB(NA)Y
RA

END

R

/FFFF
n

AS, /FF
AZ,0
42,1,/7%0
=2
A5,0.,/30
LY.

coNY
42,0,/3%0
43,730
A=
STARTY
STARTY

START noay

R

LOAD DATA TO PUNCH ALL MOLES

SEND PHUNCH COMMAND AND CHAR T0 CU

MODIFY HOLE PATTERN
NOT NEGATIVE? GO AND PUNCH NEXT PATTERN

PE
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CHKTRD

anoon
nnnny

noong -

nnonyg
0onnny
000nSs
nh{‘l\l.
0oon?
NONNR
nnong
nooye
0noY
0ne12
LIRS I
noanyu
nnots
0n0te
nonty
JN0YLA
00019
0onp2o
nooe2l
onp22
noo2y
0nn2u
00028
0no2e
0no>27
0Nno?28

0np29
0nni3n
0a0vy

REGIN

REV .1

npARO
ONR?
00684
noRrRe
0NAR
NORA
ANARC
NOARE
no9n
npa9?
n09d
AN9b
nO9A
nnoa
009cC
009F
00A0D
npAR
onad
AOAL
ONAR

0

nonn

FFFF
annAn
20T7F
P0RF
N6FF
n3no
n2ni
42€n
SChu
unpn
SCnu
9318
1Eny
SCns
42An
4AF N
SCny
FR2n
TFAN
5824
207F

SYMANY

one R

TNRFNT
RFGIM EQu
RNRG

* % % ¥ % * ¥ *

NATA
NATA

START HUT
TaH
| .PK
LPK
LNk
f1n
RA(NAY

TWPY TMR
RR(NA)Y
ANR
SiiK
RR(M7)
cro
S§T
QR(NA)
WK

RA(F)

HET
FND

TARLF

NPT 0097 R

CHKTRD
*

REGIN+/AD

LNAD YAPF QN READFR THEM

/FFFF
)

46,255
A3, 0
A2,1
A2,1,/20
*=?
AS,0,/20
A-?

A3, AN
Abh, 1
'NPY
A2,0,/20
A2,/20
LT
A3,32b00

START

STARY

START 00ARY

THTS PRNGRAM 11ISFS THF TAPF PRNAN'ICFN RY PCHGY{ TN VFRTIFY THWF OTR RFAN rEL
ILAAD THF PRNGRAM STARY ANNDRFSS TNTN AD

PUSH RIIN ARYTTON

THIS PRNGRAM RUNS TN INHTIBIT MNANF
ILOAD CHAR COUNT IN A6

7ERNTISE RUFFFR CHAR COUNT

1LOAD PARAMFTFR FOR INPUT CHARACTFR
SEND START COMMAND TN NEVICE

INPIIT CHAR FROM READFR

ADN THE CHAR VAL UE TN A3

SUBTRACT ONE FROM CHAR COUNTY

RETURN TN REAN ANOTHFR CHAR TF NOY ZFRO
3END STOP COMMAND YO DEVICF

AND GFT STATUS

COMPARE VAILUIF TN AT WITH CHECKX SliM

TF EQUAL GO TON STARY



3.61 PROGRAMS FOR THE MCU2 CARD

The MCU2 card can control the operations of a Card Reader and a Line Printer.
The remarks concerning the common logic of the card given in the previous
paragraph (second sentence) also apply to this card. Both devices can be operated
on either the IOP or Programmed channel so a program for each type is given that
will enable the basic functions of the CU logic and the device to be checked.
They can all be modified to run continuously by changing the displacement value
of the RB to START instruction so that it branches back to the first instruction of
the program instead of the HLT instruction at START. The listings of the programs
give the instructions for operating them and the function of the programs is:

e CRPROG and CRIOP — will read one card each time the RUN button is
pushed (unless you have modified the program to run continuously) and
the two programs operate on the Programmed Channel and IOP Channel
respectively. You can verify the correct transfer of data by checking
the holes punched in the cards against the data stored in the buffer.

e LPPROG and LPIOP — will store the two selected characters into the
buffer (total of 78 printable characters in the unmodified version) until
it is full then stores the Line Feed/Carriage Return characters and prints
the line of characters. After each line printed you may change the two
characters that you want printed; you can also send the other control
characters to the printer but in this case you must modify the number of
times they ore loaded into the buffer. The two programs operate on the

Programmed Channel and |OP Channel respectively.

REV
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CRPROG

06000
noony
00002
naony
NNy
0000s
noone
00007
00008
00009
nooLo
nnoty
0noy2
00013
00014
00018
LIRS
00017
0001R
0not9
0nn2n
000214
nno22
noo23
Non24

onon2s
0no2s

00027
00028
00029
00030
0007314
nno3z2
00033
0003%4

00038
00034

noo37
noo38
00039
onoun
napay
nnoup

nooasy

REGIN
STORF

REV .1

nano
00RO  FFFF
ANR?  nONN
00R4  D0TF
NOAL  P20RF
ONRAB  A2n0
NORA  NinO
NORC R248
00BE NORB R
No90 1102
0092 FE920
0094 0024
no9é SCoC
no9s8 ntan
009A 0601
6N9C  4dbfh
009F SCoy
NNAN  UDNG
nnA2  SCo4
npAL  ASYS
N0A6 O0O0RAR R
00A8 1102
00AA  F92n
00AC 0050
NOAE SCt1o
NORO 4686
AOR2  U4CCA
NOR4  SChAU
nOBs6 SF3u
NORA

SYMBO! TARLF

nnno R RUFF

AORC R

PR 2R IR 2 B

m

GIN

» * X % ¥ % ¥

START

STNRF

READ

RUFF

0NQRA

INFNY CRPRNG

THIS PRNGRAM READS A CARD VIA THE PROGRAMMED (CHANNFL AND STNPS SN THAY
CONYEMTS NF THE BUFFFR CAN RF CHECKED AGATNSY THF PUNCHED HWNLFS [N THF

ENty »
RARG REGING/AD

1.OAD THE CARD(S) TO RF RFAD INTO THWE CARD RFANFR
AMD STYART THE CARD READFR

PIISH THF RUN RUTYTOM

NATA /FFFF

NATA n

HIT

YAIH

LNK A2,0 LOAD ZEROD IMY(O AP

LhK Af,0 ZEROISE WORD CNUNTFR

8SY A2 ,BUFF , Aq STORE ZERD INYORLFF ADDRFSS
ANK AL,2 HUPDAYE WORD COUNT NF BUFF ADDRESS
CwWK AL, 42 CHECK IF LAST WORD REACHFD
RB(NE) SYORFE N0? GO AND STYORE NFXT WORD

LOK At,0 ZEROISE CHAR COUNTFR

LhK Ab, LOAD PARAMS FOR TNPUT FUNCTION
cIin Ab,1,b SEND CYO STARY COMMAND TQ CARD READER
RB(NAY w2

INR AS,0,6 GEY CHMARS FROM ()

RB(NAY we?

ST AS,RIFF, AL ANS SYORF TN RIIFFER

ADK At,2 PNDAYE RUFFER ADDRESS

CuK At,/50 CHECK IF LAST COLUMN READ
RR(NE) READ NO? GO AND READ NEXT COLUMN
cro Ab,0,6 SEND STOP COMMAND TN CU

S8T Al,b GET STATUS FROM CU

RR(NA) LT

RR STARY GO AND WATT FOR NFW DATA

RFS 42

FND START

R READ ANA0 R START 00RY4 R



CRIOP

neono
noeny
nannp
nnony
anpny
0onnns
nonNng
nnony
AnoNR
nnoneg
nnosn
nnoty
nnot?
nooty
onntuy
00018
0nnte
ono1?
ANOYTR
0noto
nnozn
nnnet
noore
nnpe2y
noo2u

0nn?s
nnees

nnnr7
nonPA

nan2q
nnolop

0onniy
anp32
nnovy
nnoly
ANnzs
0onnde
naniy
0nNnIA
nnnlq

AEGIN

nooo0
NOROD FFFF
NnR2  nono
N8y P07F
NhRG  DNRF
4 .
nnAaAs negnn
ANARA  A1nN
NOARL ARUS
NORF  NORO
nnon 1102
nng2  F92n
nN094 NO2A
0n96 sCoc
nng9a ARipn
nAN9A  AOSO
nnec 71inc
AN9F  ARYDp
NNAD  NORN
noA2 710D
NNAG nbny
NOAS  H6CH
n0AR  SCnuy
NOAA  U4CCh
NNAC 5CAY
N0AF  SF2C
noRa
SYMRAQL
oo n

*
*
»
*
*
»
REGIN
-
*
*
*
*
*
x
STARY
*
STNRF
R
R
RIFF
TARLF
AUFF

00RO

INENT

THIS PRNGRAM REANDA A CARD AND STOPS

cRINP

SN THAT THF CONTENTS

OF THFE RIIFFER CAN BE FHFCKED AGAINST THF PUNCHEN HNLES IN THF CARD

Fnu
RNRG

*
REGIN+/80

LNAD THFE CARDIS) T0 RF RFAD INYN THF CARD READE
AND STARY THE CARD READFR

PUHISH THF RN RIJTTNN

NATA
NATA
woT
TNH

L nK
LnK
(4

ANk
CwK

RA(NE)
LDKL

WFR
LDhxi

WFER
1.hK
cin
RA(NA)Y
3s7
RA(NA)
RAR

RES
FND

R

START  npBU R

/FFEF
n

22,0
At,0
A2, BUFF, A

At,?
AL,4?

STNRF
Af,/R050

Af,/C
A1, BUFF

AL,/n
Ab. 1
Ab,1,6
oD
Ald, 6
e
STARY
ap
START

STNRFE

LOAD ZERD INTO A2

JERNDISF WNRND COAUNTER
STNRF 7FRN IN RUFF ANDRESS

HPDATE WNRND COUNY OF BUFF ADDRFSS
CHEK IF LAST WNRD RFACKED

NO? GO AND 8TNRF NEXT WORD
LOAD PARAMS FNOR FIRST WER

AND SENTY TN NP
LOAD BUFF ADDRESS FOR SECOND WFR

AND SEND TOQ I0P

LOAD PARAMS FNR INPUT FUNCTION

SEND CIO START CNMMAND TO CARD RFEADER
GET STATHS FRNM CUJ

GO AND WAIT FNR NEW DATA

608C R

REN



LPPROG

nnoON
0nony
0noon2
nnnng
0onony
nnoons
NOOOAK
anonY
NNONR
80009
nonto
00011y
nnot2
00013
nnoty
nnnys
nnntLe
00017
0NNIR
00019
onn2o
0ono21
nnn22
nno23

ono2d
00028

0no2é
00027

nno2a

00029
00030
0no%y
00032
00033

00034
nooss
nNols
0noxy

0003AR
00039
onpun
0004y

nnonug
nooay
onouy
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0080
noAz2
noRy
LY

008RAR
NORA
nnac
NORF
nn9o
0092
0094
0096
0098
009A
009C
NNI9F
0NAQ
00A2
00AU
NoAG
00AB
NOAA
00AC
N0AE
00RO
NOR2
NDRU
00R6
nORA
NNRA
00RC
NORF
00co

SYMANY

nono

FFFF
0000
207F
20RF

85n¢C
ngnn
RS54
nnca
1102
F920
NOUF
scac
R520
LDLLY
854S
noco
0100
0600
46c7
sCoy
ESuu
nocH
4507
5Cn4
11014
E920
0050
SC1o0
ubmy
acecy
5Cod
SFaC

TARLF

FGIN

NIJCHAR

| PRUF

INFNT

LPPRNG

THIS PROGRAM STORFS YWD SFLECTEND CHARACTERS INTO A RUFFER
THEN PRTNTS THEM AND STNPS WATTING NEW CHARACTERS TO BRE SFLECTEN

En
RNRG

»
REGING/B0O

LNAD THE TwWwh CHARACYERS TO RE PRINTED INTN REGISTFR A3

PIISH THF RIN RUTTON

NDATA
NDATA
HILT
TMH

1LDR
1Nk
ST

ADK
CWK

RR(NF)
LKL,

ST

LDK
Lhx
cl0
RB(NA)Y
[

nTR
RR(NA)
ADK
€K

RR(NEY
10
SST
RR(NAY
RR

RFS
FuD

REGIN
STARY

nono R
nnARL R

/FFFF
n

A5, A%
1,0
AS,LPBUF, A1

41,2
41,78

REPT
AS,/0D0A

AS,LPBUF, AL

A1,0

Ab,D
A6,1,/07
*eo D
AS,LPBUF, Al

A5,0,7
LY ]
At,1
41,80

NIICHAR
Ab,0.7
AU,T7
kmp
STARTY
AQ
STYART

I.PRUF

LOAD DATA INTO 4AS
ZERODISE CHAR COUNTFR
STNRE THE CONTFNYS OF AS INTO LPRUF

UPDATE LPRHF ADDRESS
AND CHECK YF LINF FULL

LOAD LINE FFFD CARRAIGF RETURN CHARS
AND STORF TN LPBIF

ZFROYISE CHAR COUNTER

LOAD PARAM FOR OUTPUY FUNCTYINM
SENY STARY COMMAND TO PRINTER
TRY AGAIN TF NOY ACCEPTYED

GEY CHAR FROM LPAUF

AND SEND TN LINE PRINTER

UPDATE LPBUF ADDRESS
CHECK TF LASY CHAR SENT

NOT EQUAL? GOAND SEND NEXT CHAR
SEMD 8TNP COMMAND TO LINE PRINTFR
GEY STATUS

GO AND WAIY FOR NFW DATA

noco R NHICHAR  0O0OAB R RFPTY NDRC R



LPIOP

onnnn

0nony

oneong

nanngy

nanny

pnons

0no0ne

nooony naonn

aneng

noono

nontn

0noty

nnny

nnnty

noo1Y

0n015

N00Y6 NNRO  FFFF

ANO01YT  ANR2  nONN

NNOYIA  NORL  DPOTF

non19  noB6  DPORF

nne2n0

0no2y  0PRR  BS0C

nNo2?2 nNRA  AYAN

nnNon2%  NOAC  ARS4S
NRBRE (0ORA R

nnnzu  nneg 1102

N002S  nO92 F92n
nO9%yg  Nnour

NnnN26 N096  SCNAC

noo27T 0098 RS20
0094 nDNA

00028 ND9C  AS4S
NNIE  nOAR R

NOO29 NNAD  AISN
NOA2 40%n

00NZN  NOAL  TINE

nonzZY  nnAé APy
NNAB 0ORA R

NAN3ZD  0NAA TINF

00033 N0AC  né6nNO

0NON3d  NOAF  46C7

nnol3s  nNoBHn SCAL

nnol36  NANR2  ACCT

00037  nNnBR4  SCAU

0NOTIR  NNRE SFIU

0Nn39 ANORA

noonn

SYMRO! TYARLF
REGTM nnan | PRYF

> * % * % ¥

=

FGIN

* * % % % B

START

RFPT

I PBUF

nOBA

INENT

1PIOP

THTS PRAGRAM RTNRFS TwnN SELFCTEN CHARACTFERS INTOD A BUFFFR
THEN PRINTS THEM ANPR STNPS WATTING NFW CHARACTERS T0 RE SELFCTED

EOn
PNARG

LNAD THF

PIIGH THEF

NATA
NATA
HLT
INH

L DR
1.hK
ST

ADK
CwWK

RA(NFY
LPxi

ST
LnKL

WFR
i.NKY

wFR
IL.DK
cTn

PR (NA)Y
S8y
RR(NA)
PR

RFS
FND

R REPT

*
REGING /B0

TWN CHARACTERS TO RF PRINTFD INTOD RFGISTER A3

RUN RA|TTON

JFFEF
n

A5,A3
A1,0
AS,LPRIF, A

AL,2
At,7R

REPTY
AS5,/0D0A

AS,LPRIF,Al
Al,/780%0

A1, /F
AL, LPANF

Ay, /F
A6,0
Ab,1,/07
)

Ad,?

LY
STARY

1]

START

AnAC R

{RTART

LOAD DATA INTO AS

ZERDISE CHAR COUNTER

STNRE THE CONTFNTS OF AS INTO | PBUF
UPNDATE LPBUF ADDRESS

AND CHFCK TIF LINE FULL

LLOAD LINF FEED CARRAIGE RETURN CHARS
AND STORE IN LPBUF

LOAD PARAMS FOR FIRST WER

AND SEND TO INP
LOAD FIRST ADDRESS OF LPRUF

AND SEND TN 10P

LOAD PARAM FOR OUTPUT FUNCTINON
SFNT START COMMAND TN PRINTER
TRY AGAIN JF NOY ACCEPTED

GET STATUS

G0 AND WATT FOR NEW NATA

nos4 R

REV ..
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3.62 Program COPY

This program enables you to punch a copy of any paper tape. It can be loaded by
hand from the Control Panel or by using the IPL routine. Once loaded pu'sh the
FEED HOLES button on the Paper Tape Punch to provide a leader of about 10cm,
then load the paper tape you want punched on the Paper Tape Reader and push

the RUN button. The program will read the tape and punch a copy simultaneously.
When the Reader and Punch stop push the FEED HOLES button to provide a trailing
edge for the tape. NOTE: The program has been written to reproduce any length
of paper tape so no character counter has been included so the program must be

loaded for each tape you wish to reproduce.

3.63 Program DUMP

This program enables the engineer to dump a selected area of memory on either the
ASR or PER3100. It can be loaded either by hand from the Control Panel switches
or using a program tape that contains the MINI-IPL (paragraph 3-72) and program
produced by one of the methods described in paragraph 3-64 to 3-70. |If the
MIN{-IPL method is used care must be taken that the program does not overwrite
part of the area you wish dumped. The instructions for operating this program are
given in the program listing and when the last address has been dumped the

program branches back to the start ready for possible new parameters.
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COPY

eoono
00001
nnoop
0neoy
nnena
000n%
0NonNek
00007
nnonp
nonng
0001 ¢
nony Y
nnnyy
nnnyy
noGYY
RES
0ne1h
nONY 7

0ONDIR
AGIRRY)
00620
nnu/d
nnGep
oneez
nne2a
one?y
0ne26
nneP7

NOKy
NNR2

nnay:

nnes
NORY
NORA
nnRC
NNRE
0naon
nn9e
npou
npak
ANOA
NNQA
noqC
poay,
nnsQo
nnap
nNnA#l
nnhe
nNeAR
nNNAA

nono

207+
0101
N2nn
a1Fo
SCod
ana2o
SCnuy
N1An0
neree
oy
a0
FC2o
nopn
RLANE
urro
S(.na
1530
5Cny
a2nn
NBFO0
SChy
S5k26

&
*
*
BEGIN

START

READ

IDENTY

THIS PRNGAM

FOu
RARG
HLT
LhK
LNK
cIo
RA(NA)
TNR
RB(NA)
cro
SS7T
RR(NA)
ANK
CwK

RR(F)
cio
RB(NA)
0OTR
RR(NA)
cle
ss1
RB(NA)
RA

END

copPy

*

HEGIN+/80

AL,
A2,0
Al,1,/70
LT
AS,0,/20
AP
A1,0,/20
A4,/?20
]
Al4,/20
A4,/720

START
A2,1,/%0
L4
A%,0,/3%0
L]
A2,0,/73%0
A3,/740
Awp

READ
START

READS A PAPFR TAPE AND C PUNCHES A COPY

REV
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DUMP

on0nn
nnooy
oneny

LR

a00ny
ANONS
N000A
0noon7
0NGOR
0nunag
ane i
00t
000t
nnpye
061y
npots
nontye
aoety
NOOLH
nnoYa
onneo
0ono21
noonpe
0ne2y
0onaPu
nnp2es
1026
noo27
0p0PR
NOL29
00c e
noecl
0nagie

0634

0063y
0003s
0nnie
00037

0NOIH
00039
noouo
nonyy

noouap

conal
00044
0opas

REV .1

naRN
N0R2
nNnBU
nodo

nNnRy

0NoRA
NoAsC

nNo8E
0090
0092
0084
N096
0ngy
NuYva
nnac

aG9t

noaop
noaz
00A4
NnAb
N0AR
NeAA
noac
00AtL

noRA

noRp
NORY
NOHb6

nono

FEFF
nono
°0IF
20HF

RENE

ZE ]
RL13C

n2nd
6N
Abnd
FS5HK
noco
F549
nont

19F4
tAnt

5Ct12
F3a8
nono
4310
S5Cnd
1201

FA20
NNk
SCto
{702
FFo2
502C

REGIN

* B O*» W # B ¥ F ¥ X X ¥ * ¥ ¥ ¥

START

WORD

CONT

NUCHAR

IDENT
ERQU
RORG

DIVLIS
*

REGIN+/80

THIS PROGRAM ENABLES THF ENGINEER TO DUMP A SELFCTED

AREA 0OF MFMORY ON EITHER

LOAD THE

L.OAD THF
RFEGISTER

LOAD THF
REGTSTER
PHSH THF

NATA
DATA
HIET
INH

LDK

c1o
L DR

LOK
LOK
ANR
LC

SC

SRC
SHK
RB(N7)
Le

OTR
RB(NAY
ADK
CWK

RB(NF)

ADK
CWR
RB(NGY

"HE ASR OR PFR 3100

STARTING ADDRESS OF THF ARFA TO RE
DIIMPED INTO RFGISTER A7 FROM THF CONTROIL. PANEL

FNDING ADDRESS OF THF ARFA INTD
A8 FROM THE COMTROL PANEL

PROGRAM STARTING ADDRESS INTN

A0 FROM THE CONTROL.

RUN BUTTINON

JEFFE
0

Ad, 4

Au,t1,/710
AL, AT

A2, 4
Ab, /F
Ab, AL
AS, TABLE, Al

AS,BUFF+1,A2

Al,d
AZ.’
CONT
A3,BUFF,A2

A3,0,/710
LY

A2,
A2,6

NUCHAR -

Al,2
AT, AR
WORD

PANEL THFN

THE PROGRAM RUNS IN INHIAIT MODE

L.OAD PARAMFTIFRS FOR OUTPIJT CHARACTFR
WITH EVEN PARITY

SEND START COMMAND TO DEVICE

LOAD THE CONTENTS OF THE MFMORY ADDRESS
CONTAINED IN A7 INTO Af

LOAD CHARACTER COUNT FOR wORD

LOAD MASK PATIERN

FIND THE PRINTABLE CHAR ADDRESS IN TABLE
AND LOAD INTO REGISTFR AS

THEN STORE IN BUFF

SHIFT TO ISOLATE NFXT CHAR

SUBTRACT ONE FROM CHAR COUNT

AND BRANCH BACK TF NNYT LAST Cilir IN WGRD
LOAD CHAR FROM BUFF INTO A3

AND SEND TO THE DEVICE

HPNATE BUFF CHAR COUNT
AND CHFCK FOR LAST CHAR SENT

AND BRANCH BACK IF NOT LAST CHAR

HPDATE MFMORY ADDRESS COUNTER
AND CHECK FOR ‘LAST ADORFSS DUMPER
IF Nf  LAST OUTPUT NFw WORD



DUMP

onousk
00047
noous
onoag
0nnson
00051

00052
0nns3

BEGIY
STAKT

H Al

*
noR8B 4490 clo
00HA  4Cho 58T
00BC SCoua RA(N
00RE  SF3C RB
noco 303y TABLE DATA
noce - 3233
noca 34y
00Cé 3637
onca 3839
0ncA 4142
nnce URYY]
00CE" 4Sus
nOnDO  nAND RiJF# DATA
END
SYMAUL TARLE
nono R BUFF oono R
NORU R TABLE 00Co R
ASS.FRR, 0onno
NOH=0OM=0NNS=000MS=

PRNG F1 APSED TIMFy

A)

CONT
WORD

Ad,0,/10

Ab4,710

L 4

START
'0123456789ABCODEF!

/0A0D
START

0090 R NUCHAR
00AC R

IF LAST ADDRESS THEN
SEND STOP COMMAND TO THE DEVICE
AND GET STATUS

DUMP FINISHED GO TO START OF PROGRAM

00A2

R

NEV
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3.64 PRODUCING PROGRAMS ON PAPER TAPE

For short programs (less than 80 characters), the tape produced can be input using
the normal IPL routine; for programs with more than 80 characters MlNI—IPL‘,
suggested in this section, will have to be included before your own programs

which can then be loaded using the IPL routine.

3.65 Using the ASR Punch in LOCAL Mode
If the ASR is fitted with a punch the hexadecimal characters of the program can
be input from the keyboard provided the following rules are observed:

e The LOCAL/REMOTE switch must be set to LOCAL and the punch must
be switched ON.

e The punch will treat any input from the keyboard as data and will
reproduce the appropriate code on tape so if you make an error while
typing in the instructions there is no way it can be corrected and you
will have to begin again.

e To produce the tape leader and the trailing end of tape press the HERE IS
key three times.

o The number keys 0 to 9 can be used normally but the letter keys A B C D
E and F MUST NOT be used, instead use the J K L M N and O keys

respectively which will produce the correct hexadecimal code on the tape.

. If the number of characters exceeds the line length the punch must be

switched OFF before you press the CR and LF keys, and it must be switched

ON again before you continue typing in the program instructions.

e The resulting program tape is in 8-bit ASCII but the Bootstrap can only
decode Object code (either 8+8 or 4x4) so to load the program tape using
the IPL routine the Control Panel switches must first be set for 4x4 mode
(i.e. switches 0, 3 and 10 set to value 1). The program will then be
loaded from the PTR.

3.66 If the program produced is less than 80 8-bit characters the Bootstrap
will keep on reading (looking for the missing characters) until all the tape has
passed through the read head. This does not affect the instructions that have been

loaded but you must stop the CPU by pushing the INST button, then push the MC
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button to reset the device and CU logic. Any paramete.s can now be loaded

into registers and the program will run norma!ly.

3.67 Program ASC4x4

This program allows you to write programs using the operator's peripheral. The
.hexadecimal characters of the program can be entered in a similar way to that
described above using the number keys 0 to 9 and letter keys J to O. However,
the program is more flexible in that erroneous characters can be ignored and
certain other characters are recognised which make the production of a program
tape much easier. Once the program has been loaded put the start address of the
program into register A0 and push the RUN button. The program will run and in
addition to the keys mentioned above the following keys are significant:

e torA — The symbol and position of this key will depend on the device
being used but its function and 7-bit code (/5E) are the same. The use
of this key is to delete a character typed in error. When the program
recognises this character it down dates the buffer counter and branches
back to the input routine to accept a new character.

e Space Bar — The Space Bar is used to tell the progrvom"hot the four
hexadecimal characters of the program instruction are valid and that any
corrections have been made. When the program recognises this character
code (/20) it branches to the translate routine and stores them in the
output buffer; it then branches back to the input routine for four new
characters.

. # — This key is used to indicate that the last program character has
been typed. When the program recognises this character code (/23)
it branches to the CR/LF routine.

3.68 The program translates the valid characters received into 8-bit ASCII
format and store them in a buffer until 40 valid characters have been received or
the character has been recognised. It then sends the CR and IF characters to the
Operator's device and starts the punch routine. If the last character code has

not been recognised the program branches back to the input routine to accept new

characters; if it has been recognised it branches back to the start of program and stops.



ASC4X4 ’

nnopon TNENT Ascuaxa

nonony *

noongz * THIS PRNGRAM ALLOWS FNGINFERS TN WRTTF PROGRAMS (N THE NPFRATNR'S

noony * PFRIPHERAL ANN THEN PUNCHFS THE PROGRAM [N ASCIT FOR 4X4 LOADING

nnonag *

00005 nonn REGTIN FNu *

WGGIGTS RNRAG REATN+/AA

0onoon7 *

0npNA * THIR RPNAITTINF ACCEPTS CHARACTFRS FROM THE

noonog * NPERATOR'S PFRIPHERAL IN THE NON FCHQO MNDF

nnQptn *

000t *

nAnt2  NNAA  20TF STARY WIT

N0OYY  NDAC  POAF TMH

nO01U  NNAF  Atng oITCT LDx AL, 0 OUTPYT RUFFFR COUNTER ZEROISED

00N1S  NORD N300 TNCT L A3,0 ZERDISE INPUT BUFFER COUNTER

NNO1eE  NNR2  npnt INPT L NK Ab, 1

00017 0ONRU4  46DO crIo Ab,1,/10

0NNDIAR  NNRH  SCnu RACU)Y Ly

0on19  npRA  uDto TuR AS, 0,730

nnnN2ne  NORA  5CHU RR(4) A2

0ne2Y  AORC. 4690 . cTo 46,0,/10

P22 NANDAF uCnha SST Ad,/10

onp2y  ooCoO SCoa RA(4) LT

onp2a  nOr2  né6nn I.nK LY}

nAN2sS  noCYd  abho cin Ab,1,/710

000726 O00NCh SKChHu RB (W)Y =2

00027 00CA 4Sto NTR AS,Nn, /10

0NOPR  NOCA SCnu RA(W) Ty,

0nn29  noCC 4690 cTn Ab,0,/10

nno3n  nNCF  acna SSTY AU,L,/10

onnty nong  5Cny RR(4) LY

00032 00h2  PSTF ANK AS,/TF MONTFIES CHARACTER TO 7 DATA RITS

neoyy *

nnoly * THIS @NITINF CHFCKS FNR  FRRONFNI] CHARS AND END NF PROGRAM

0nnn3s x

0N 0ONL  FD2A rwK AS, /SE CHFCX TF LAST CHAR WAS TYPFD IN FRROR
nonk  NOSFE

00037  NANB  S4nn RF(NF) ]PCF

00038  00DA  1RNY SIHK A3, THF LLAST CHAR WAS TYPED IN FRRNR 80

nnp3I9  aonC  SFoC 7R NPT NDOWNDATE CHAR MOUNTER AND READ NFXT CHAR

0n0d4n  00DE  FD206 SPCE CwWx AS,/20 CHFECK FOR SPACE BAR CHARACTER
NAFO 00PN

nonuy  0nF2  S0NF RF(F) TRAN GO TN TRAN IF 4 VALID CHARS INPUTY

nOOU2  0nFU  FNpA CWK A5,/23 CHFCKX FOR END OF PROGRAM "
00F6  N0P3

noNEY  ADFR  5A3A RF(F) LIRS

noouaa . : :

onous » THTS RQIITTNE STORES INPHT CHARS IN TFMPORARY BUFFFR

nnoue »

REV



.C4x4

n00d7  nofFA FSup sr AS, TFMRUF , A% STARE CHAR [N TEMRUF
NOFC O0t1SR R
0NoUR NNFF 1304 ANK A, HUPDATE INPU'T RIFFFER COLINY
0n0U9 0oFo  SFuo rR TNPY ) GO TO TNPUTY RNAUTINFE
0n00sn *
nnnsy * THIS ROUTINF TRANSLATES CHARS INTN ASCIT FNRMATY
000582 * B
ANOSY  ONF2  A3nn TRAN 1.NK A%, 0 7FRNISE YFMBIIF COINTER
00054 00F4 R20R TRANY XRR A2,42 CLEAR REGTSTFR
nONSS . ONF6  ESUC LC AS, TFMRAIIF, A3 GET CHER FRNOM TFMRIIF
NOoF8 0NiSR R
N0N5&4 NOFA AR214 LDR A2, AS SAVE CHAR
000ST  NOFC  25AF ANK AS, /0F SAVFE RIGHT MOST RBRITS
0N0SAR NOFF 2240 ANK A2,/U0
0nnsq 0100 FA20 CuK A2,/740 . CHFCK TF CHAR T8 DFCIMAL
ngng nodao
0nnDAN  NI0U S4o4 RF (NE) NECTIM
00061 0106 t5CH ANK AS,/C0 ALPHA CHAR
00062 0108 87n2 RF SYNRF
0NNAY  AINA 1SRN NECI™ ANK AS, /R0 DECIMAL CHAR
LGNEY] ~
0N0AS * THIS ROHTTINF STNRFS THFE PROGRAM CHARS IN RUFFER
00066 » AND SFNNS CR LF AFTER 4N VALIN CHARS HAVF RFEN RECIFVED
0nnkY L]
0nNns68  0910C  FSUS STNRF ]C AS,RINFF,AY STORE VALID CHAR
010F 0§SF R
0nns9  agin 1101 ADK AL, HPDATE CHAR COUNTER
0noTA 0112 1304 ANK A3, HPNATE TEMRUF COUHMTY
0n071 0114 EB2N CWK A}, d CHECK IF ALL 4 CHARS HAVF BEFN TRANSLATE
0116 0004
00072 011R  BCPk RA(NE)Y TRANTY TRANSLATE NEW CHARACTER IF NOT ZERO
annTY  014A E92n Cux Af,40 COMPARF FOR BUFFFR FuUlL
nN11C  no2A8
ANETE A1LE S002 RF(F) CRIP 1F YES SEND CR/LF CHARS THEN PUNCH RUFFF
00075 0120 SF712 RR INCY IF ZFRO GO YO INPUT ROUTINE FOR NEW CHAR
nnové nip2 ATHA CRIP 1.0k A7,/0A LOAD LF CHAR
00077 0124 4d6Do c10 Ab,1,/710
NOOTA  N126 4710 nTR AT,0,/10 AND SEND 10 TYPEWRITER
00079 0128 SCoy RR(U) LY
CNhORA 0124 aT0D LOK AT, /0D ‘ LOAD CR CHAR
noo8Y  012C 4710 nTR AT7,0,/190 AND SEND TO YYPEWRYTER
NOOR2 0y2E 5Cnuyu RA(U) ko
00083 n130  4b90 cTo A6,0,/10
0NORL 0132  4ChA SST Ad, /10
0NOAK 0134 5Cod RR (W)Y h=2
NNORAA *
NOORT * THIR ROUTIME PUNCHES THF ASCI! PRNGRAM NN TAPF
NDOORR *
NOORY 0136 N200 L DX A2,0 ZERQISE RUFF COUNTFR
0009n 0138 ULFO (o8 8] Ab,1,/30 STARY PUNCH
00091 013A SCou RACU) e
00092 013C F348 roNT Le A3,BUFF,A2 LOAD CHAR FRMM RIFF
013F€ ONISE R
nnpo9y 0nt4aa 43%q nTR A3,0,/30 AND PLINCH
00094 0142 SCou RRAR(UY hw?
nNNo9s n144 12014 ADK A2, HPDATF RUFF COUNTER
00096 0146 1901 Stk A, SURTRAMNT | FRNM CHAR COUNT
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ASCAx4

60097
nnpona
noN9Q
natoan
nnLny

00102
angns
nning
nnInsg
ang{nek

REGIN
NFETH
SPCF
TRAN

n1aR  SCoF

N1UA 4kAA

p{UC  uCFon

01UE  5Chu

0150 FDPo

n1s2 0023

N1S4  SCAR

N1S6 SFAF

ni1sA

A1SF
SYMROL TARLF
noon R RUFF
NINA R INET
NONF START
noF2 R TRANY

TEMRIIF
RIIFF

nySF
AORN
NOAA
]

CEYED)
TN
SST
RA(NMAD
rwK

RA(4)
RA
RES
RES
FND

CANT
T™nPT
STNRF

O BTV D

coNMY
Ab,N,/30
Ald,/%n
*-p

AS,/23

nuTeT
START
3

?5
STARY

013cC
NOR2
nyne

R
R
R

CRILP
auyrrT
TEMRIIF

AND CMNFCK FNR L AST CWAR
THFEN STOP PINCH

CHFCK FOR | AST PROGRAM CHAR
NO?  ACCFPT MORE CHARACTFRS

TEMPNRARY RIIFFEFR

ng22 R
NOAE R
nISR B

DEV

7

™1



3.69 The program has 74 instructions and in the program listing the start address

is shown as 00AA. This is so that if your only means of producing program tapes
is by one of the examples given in this section you can include the MINI-IPL in
front of the program and load it using the 4x4 IPL routine. If you have access to
an Assembler and Linkage Editor you will have no trouble in producing a master
tape of this program, but if you have to load it by hand from the Control Panel
switches before reproducing it by one of the methods suggested in this section

great care must be taken that you do not introduce errors into the program whilst

it is being loaded.

3.70 Program HEXTAP

This program operates exactly the same way as the program ASC4x4 and all
instructions regarding the use of that program apply to this program. The only
differences are that this program operates in Echo mode and the output tape is
punched in 8+8 hexadecimal format. If you include the MINI-IPL in front of

the program it can then be loaded from the PTR using the normal IPL routine.
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HEXTAP

nnonn
00001
nnonp
onnny
nonng
noons
0n0Nk
nnoov
0NOOR
onone
00010
00011 O00AA
0noY2  nnac
00013  NANAE
00014  NNORO
00015 NORZ
00016 O0ORU
nOO1T  00R6
0noIa  NoORS
nNo19 nNORA

one2n  NORC

nop2y1  NORE

00022 00CO

nno23 o0oce

000?24

nones

noo2e

00027  00CU
once

0ono2e  0noch

ANO29  00CA

noo3oe  0o0ccC

0n03y  00CF
0000

00n32  nnng

nno33  oohd
nons

nonolu  nonA

00n3s

00036

00037

00038 0ONA
nanc

nNO39  AONE
onnun  NOFN
0004y
noouR
npouy
0004u  00NF2
nONUS  ANFO

0000

207F
PORF
ninn
ninn
0621
46no
s5Coy
anin
5Cnu
u690
acnon
5Cou
?STF

ED20
NOSE
5404
181
SFiC
Fn2n
no20
500F
FD20
n023
502¢

FSu4n
n13e
13014
5F3n

n3oon
ndnay

m

GIN

20 b 3% 2R J

TART

niTcY
INCT
INPT

»

SPCF

»

TRAN

INENT

THTS PRAGRAM ALLOWS FNGTNEERS TN WRITE PRNGRAMS ON THF NPFRATAR'S

HEXTAP

PFRIPHERAL ANN PUNCHES THE PRNGRAM TAPE IN HEXADECIMAL

ENQy
RORG

THHTS RNUTINE ACCEPTS CHARACTERS FRNM THF NPERATNR'S PERIPHFRAL

L]
REGIN&/AA

JN ECHO MNDE

HIT
INH
LNk
LhK
LOK
crn
RA(U)
TR
RA(4)
cIn
$ST
RA (L)
ANK

Al’o
A3,n

Ab, /21
Ab,1,/10
AwD
AS,0,/10
w2
A6,0,/710
Ad,/10
*e?
AS,/TF

THIS ROUTTINE CHECKS FNR

Cwk

RF (NE)
S11K
/A
CwK

RF(F)
CwK

RF (E)

AS,/SE

SPCE
A3, 9
TNPT
AS,/20

TRAN
45,723

CRIP

NUTPUT RUFFER CNUNTER ZEROTISED
TERQTSF INPHY RUFFFR COUNTER

MODIFIFS CHARACYER TO 7 DAYA BITS

8¢8 FORMAT

FERRNNFOUS CHARS AND END NF PROGRAM

CHFCK TF LASTY CHAR WAS TYPFD IN FRROR

THE LAST CHAR WAS TYPED IN FRRNR 350
DOWNDATE CHAR COUNTER AND READ NFXT CHAR
CHECK FOR SPACE BAR CHARACTER

GO TO TRAN IF U4 VALID CHARS INPUT

CHECKX FOR END OF PROGRAM

THI8 ROITINF STNRFS NPT CHARS IN TEMPORARY RUFFFR

sC

ANK
RA

AS,TEMRUF , A3

A3,
INPT

STORF CHAR IN TEMRUF

"WPDATE INPUT BUFFER COUNT

GO TN TINPUT RNUTINE

THIS ROUTINF TRANSLATFS CHARS INTND ASCII FORMATY

LNK
LNk

A3,0
Ad,a

ZERQISFE TFMBIIF COUNTFER
LLOAD 8HIFT COUNTER

»

REV/
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TAP

nande
nooay
N004A

00049
0nosSop
00051
00052
noos53
000Sy
00088
000Ssk
00057
NNNSA

0nps9
0no60

00Nk
0nnkp
0nNas
0noe6y
0noss
00066
00067
nN006AR
00Nk
nonvTo
ANOTY
nontT?
nonTy
00074
00078
0nnTA
0onvT?
000TA
nonT9
nNonAn

na0AY
000A2
00OAY
nnoBY
NOORS
DONAK
nNANRY
NNORR
0n0AQ

nongn
NON9Yy
neo9?
ann9y
nnn9uy

QEGIN
INCY
STARY

AOFH  R2AR
N0FR  ZAuy
00FA  FSuC
CO0FC  AIYF R
NOFF  2S50F
nnFn 9244
AOF2 130y
nOF4  1fny
00Fs&  SCin
NO0FR  R248%
NOFA 0144 R
NOFL 110
00FE  F920
nLoo notdy
01A2  500p
0104 SFSé
010k ATNA
NIOA  AbNAD
010A  46D0
nIncC 4710
NiInE 8Couy
0110 a70n
0112 4710
0114 §5Chy
n11d 4690
0118  4Chn
n11tA  SCn4
011C  n20n
N11E U6FQ
n120  SCo4
n122 F3u4R
0124 0144 R
n126 4%3n
n128 SCou
N1IPA 1201
n12C 1904
n12E SCnF
0130 46RAN
n132 UCFn
6134 SCou
0136 ED20
NL3A nnPy
013A SCAF
013C SF9u
01%F
nyau
SYMBO! TARLF
ANDD QR RUFF
nNO0RO R INPY
NOAA R STNARF
LY LN Q

TRAMY
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TRANY

e

cnvy

TFMBUF
AuFF

niua
rope
NOFA

XRR
SHL
Lc

ANK
ADR
ADK
SHIK
RR(N7Y

A2, A2
A2,4
AS, TEMRUF , A%

AS,/0F
A2,AS
A3,1
AU,
TRANY 42

CLEAR REGISTFR
SHIFY CHARS U PLACFS LFFY
GFEY CHAR FRNM TEMRAIIF

SAVFE RIGHT MNST ARITS

ADD 4 BIT CHAR FRNM AS INTO A

UPDATE TEMRUF CNINTER

NAWNDATE SHYFT CAUNTFR AND IF NNT ZERN
BRANCH AND TRANSLATE NFW CHAR

THIS RONTTINE STNRES THE PROGRAM CHARS IN BIFFFR
AND SFNDS CR LF AFYER 40 VALIN CHARS HAVF REFN RFCIFVED

ST

ANK
CWK

RF (F)
RA

L DK
LNk

(R ]
nTR
RPR(4)Y
I_NK
NTR
RA(4)
crn
SST
PR(U4)

THIS RONITTNE PUNCHES THF ASCIT

1.DK
crn
RR(4)
\r

ATR
RR(4)
ANK
SI1K
RA(4)
crn
sSTY
RR(NAY
CWK

RR(U)
oA
RFS
RFS
FND

-] CONT
R ouTCY

A2,BUFF , AL

At,2
A1,20

CRLP
INCTY
AT,/04
Ah,0
46,1.,/710
AT,0,/40
ryrd
AT,/0D
AT7,0,/710
LT Y.]
46,0,/10
Ad,/710
h-?

42,0
Ah,1,/%0
P
A3,BIFF,A2

A3,0,/30
a2

A2,1
Al,1
CONY
A6,0,/%0
Ad,/3%0
=2
A5,/23

nyTCT
STARTY
3

2s
START

ng22 R
NOAE R

R TEMRUF  0913E R

fRIP
SPrF
TRAN

STARE TWN AR BIT HFXANDECIMAL CHARS IN AIUIF

HPDAYE CHAR COUNTER
fOMPARF FOR RUFFFR FULL

IF YES SFMDN CR/LF CHARS THEN PUMCH RUFFE
TF ZFRD GN YO INPUT ROUTINFE FNR NEW CHAR
| OAD |F CHAR

LNDAD START NUTPUT FAR NEVICE

AND SEND TN YYPFWRITER

LOAD CR CHAR
AND SEND TN TYPEWRITER

PRNGRAM NN TAPF

TEROISF ARIFF COUNTER
STARY PUNCH

L OAD CHAR FROM BIUIFF

AND PUNCH

HPDATE RIFF CNUNTFR
SUBTRACT | FROM CHAR COUNT
AND CHECK FOR LAST CHAR
THEN STOP PUNCH

CHECK FOR L.AST PROGRAM CHAR
NO? ACCEPT MORF CHARACTERS

TFMPNDRARY BUFFFR

ngne R
NOCFE R
N0F2 R



3.71 SUGGESTIONS FOR SOPHISTICATED PROGRAMS

As a general rule sophisticated programs perform more than one function and are
longer than 20 instructions (so cannot easily be loaded by hand). An easy way

to produce these progroms is to take routines from simple programs (or routines you
have written yourself) and link them together adding specific routines to perform
the tasks you want. The two previous programs are examples of this technique.
They comprise routines for the operator's device, the Paper Tape Punch, and o
linking routine that translates the character codes input into either ASCII or
hexadecimal character code. Make sure that when the same register is used for
more than one function you do not corrupt data needed in another part of the
program, that the buffer address is the same, that the displacement value of branch
instructions is correct for the new program, ond that all superfluous instructions
from either routine have been omitted. The program examples that follow have

all been produced in this way and should enable you to produce your own programs

capable of performing specific and more complicated tasks even with a basic system.

3.72  MINI-IPL'Routine ‘

For programs longer than 80 characters some form of software IPL is needed to

load the final part of the program into memory. You will remember that the
Bootstrap is programmed to load 80 8-bit characters from the device (whose address
and input mode are set up on the DATA switches) before it branches to address 84,
so if we start the MINI-IPL at this address it will then load the rest of the program.
The first four characters of the IPL (/FFFF ana 0000) are not used by the routine
but are needed to make sure that the first instruction of the routine is in location
/84, This instruction loads the number of characters the IPL has to read into
register A5. To calculate the character count loaded into A5 count the number

of locations needed by the MINI-IPL (starting with data /FFFF) plus your program
and multiply the result by two to give the number of characters. Now subtract

80 (which is the number of characters loaded by the Bootstrap) and the remainder
is the number you need to load into register A5. If this number is greater than 255
you will have to change the LDK instruction into an LDKL putting the count into
the second word. Make sure that the count is accurate otherwise the IPL will

either not load all the instructions (count too short) or will load the blank tape

of the trailing end as all zeros. In the latter case if only one or two such
characters are read it should not affect the program, but if the End of tape is
detected then it will almost certainly cause the program to abort. The rest of
the instructions form a simple routine to read characters from the PTR and store
them in the address pointed to by register A6, which is the register used by the
Bootstrap to load the first 80 characters. When this routine has read all the
characters (register A5's value equals zero) the PTR is stopped and, unless the
first instruction of your program is Halt, your program is entered and starts to run.
You can modify this routine to suit your own requirements, for example the start
address of the program can be changed to any location in memory greater than
/9E (which is the normal start address) by inserting a Load Constant instruction,
as the first instruction of the routine, that contains the new start address of the
program. You will also have to insert an RF or ABL instruction (with the new
start address as the displacement value) after the RB instruction in location 9C.
The remainder of the first 80 characters must all be zero otherwise the modified

IPL will overwrite part of your program.
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MINI-IPL

nnoy2
00013
neot1y
nnots
nnoté
0notY
00018
00019
noo20
nno214
00022
0nn2%
00024
0002%
noo2s
00027
00028
00029
nno3o

REV .1

00a0
0082
0084
0086
0088
0084
noac
008E
0090
0092
0094
0096
0098
009A
n09C

FFFF
0000
4550
n101
4yFo
LI4 Y
uF 20
8Cou
ET39
1601
1001
scac
4tAn
4FF 0
SCo4

* »

TNR

THIS 18 A MINT TPL FOR LOADING PAPER TAPF TN B4R HEXADECIMAL FORMAT

DATA
DATA
LOK
LhK
cro
RB(NAY
INR
RAR(NA)
SCR
ADK
SliK
RA(NZ)Y
crn
SSY
RR(NA)

/FFFF
0000
AS5,80
A,
A,1,720
LY
A7,00,720
'y
AT,A6
Ab,d
A%,

INR
A1,0,/720
AT,/20
e

LLOAD CHAR FOUNT FOR REST OF PRNGRAM
LOAD PARAMFTERS FOR CIO START
AND SFND TN CU

SEND INR TN CU

STORE CHARACTER TN LOCATION
HPNDATE MEMNRY ADPRFSS

DECRFMENT CHAR COUNTER

AND READ ANOTHER CHAR TIF NOY ZFRO
SEND STQOP COMMNAD TO C!

AND THEN SFND 88T COMMAND



3.73 Program MINDUM

This program is an example of how to link the MINI-IPL to a program longer than
80 characters (in this case 82 characters), so that it can be loaded using the IPL
routine. The program chosen for the exercise was DUMP and the first step was to
count the number of characters, including the two dummy instructions Data /FFFF
and Data 0000, which was 82 and therefore two characters too long to be loaded
with the IPL routine. The number of characters needed for the MINI-IPL (excluding
the two dummy instructions shown in the listing) is 26 so the total number of
characters to be loaded by the MIN[-IPL is 28. The program tape was produced
using the program HEXTAP starting with the two dummy instructions, then the
MINI-IPL and finally by the instructions for the program DUMP (excluding the
two dummy instructions shown in the listing). The completed tape can now be
loaded using the IPL routine and the instructions for running the programs are the

same as those given for DUMP.

REV/

1.
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MINDUM

nooon
00001
00062
[
nn0o0d
00008
0000k
ononny
anoo0A
00009
nnotn
n0011
00012
00013
0notu
onoys
00016
00017
00018
nnote
00020
0no21
nno?
nno23y
0no24
0002s
00026
nnne7
00028
0no29
nnolo
00034
nnolz
0nn33
00034
noo3s
00036
00037
00038
nool9
00040
000414
onnup
00043
nnouy
00048
00046
00047
anous
00049

REV .1

NoRN
nof2
noay
00Ab
NOARB
008A
008C
0NARE
0090
0092
0094
0096
0098
NO9A
009C

NN9E
nNOAD

noa2

00AY
00Ab

00AB
NOAA
noAC

nooo

FFFF
0000
051¢
01ny
41Fn
SCou
4F20
S5Cou
F739
160t
1001
scoc
4140
4FE0
sCod

P0TF
20RF

ngou

aano
B13C

nandg
nN6NF
Abny

REGIN

* % % % * % % % X N % % B F & X B ®

INR

WORD

CONT

IDENT MINDHIM
ENU * .
RORG REGIN+/8R0

THIS PRNGRAM ENABIES THF ENGINEFR TN DUMP A SFLECYFND
AREA NF MEMNRY ON ETTHER THF ASR OR PFR 3100

IT CONTAINS YHE MINI«TPI AND AN BE LNADED
HSING THE TPL ROUTINE

LOAND THE STARTING ANDNRESS OF THF ARFA TO RF
NIMPEDN INTO REGISTER A7 FROM THE CLONTROL PANFL

LOAD THF ENNDING ANDRFSS OF THE ARFA INTO
RFGISTFR AB FROM THE CNNTROL PANFL

PIHISH THF RIIN RUTTNN

THIS TS A MINT IPL FOR | OADING PAPER TAPE TN R4BR HEXADFCIMAL FORMAY

NATA /FFFF

NATA noono

L PK AS,28 LOAD CHAR CO!INT FOR REST OF PRNGRAM

LNK At,.d LOAD PARAMFTERS FNR CIN SYARY

cron A1,1,/20 AND SEND TN CU

RB(NA) w2

INR AT,0,/720 SEND INR TO €1l

RB(NAY LY

SCR AT, Ak STORE CHARACTER IN LOCATION

ANK Ab,1 HPDATF MEMNRY ADDRESS

811K A5, 14 DFCREMENT CHAR CNOUNTFR

RRA(NZ) TNR R AND READ ANOTHER CHAR IF NOY ZFRQO

cIn A1,0./20 SEND STOP COMMNAD TO CU

88T AT./20 ANN THEN SEND S8ST COMMAND

RR(NA) waP

THE PROGRAM STARTYS HERF

HLT

INK THE PRNGRAM RUNS IN INHIBIT MANF

L DX Ad,u LOAD PARAMETFERS FOR OUTPUT CHARACTER
WITH FVEN PARITY

cro A4,1./10 SEND START COMMAND TN DEVICE

L DR» AL, A7 LOAD THE CNONTENTS NF THE MEMORY ADDRFSS
CONTAINED TN AT INTO Af

LNK A2.4 LOAD CHARACTER COUNT FNR WORD

L.OK Ab,/F LOAD MASK PAYTERN

ANR Ab, A1 FIND THE PRINTABLE CMAR ADDRFSS IN TARIF



MIND UM

0noso
nonsy

00082
nnos3
onasy
nnoss

000S6
00057
0n0SA
00059

00060
00061
ook
00063
0n064
00065
00066
nonay
nno68
nnnkha

nnoTe
onnTy

RFEGIN
0ICHAR

NNDAE FSS8
ANRO  AONA
NOR2  FSu9
0NOR4  NOFA
noBR6  39Fy
NORA tANy
ANRA  KC1p
00RC  FIUR
NORE  0OFA
00Co 4319
60Ce SCouy
0nc4 1201
noc6  FaA20
norCe  oong
oncCA  SC1o0
60CC 1702
NOCE  FFa2
00no  sNh2C
0nn2 4490
nona  4acno
onne  sSCoy
nons SF3c
onhA 301y
oonc 1213
noneE  3lu41s
NNED 3637
00F2 1839
00EL 48142
NoFE6 a3y
00F8  asuk
00FA  nANBD
SYMROI
nonn R
00RC R

TARLF

NICHAR

TABLE

RIFF

NOFA
N09F

Le AS, TABLF, A6
sC AS.BHFF+1,A2
SRC Al,d

81K A2,1

RB(NZ) CONT

I.C A3,BUFF,A2
NnTR A3,0,/10
RB(NA) "w?

ANK A2,1

CwWK A2,6

RA(NE) NUCHAR

ADK AT,2

CWR AT, AB

RA(NG) WORD

c10 Ad,0,/10

587 AU, /10
RA(NA)Y e

RA START

DATA T01234SHTBIARCHEF?
DATA /0A0D

END STARY

R comy 00AA R TNR

R TARLF nona R WORD

AND LOAD INTO REGISTER AS
THEN STYORF IN BUFF

SHIFT TO ISDLATE NEXT CHAR

SURTRACT NNF FROM CHAR CNOUNT

AND BRANCH RACK TIF NOY LAST CHAR IN WORD
I.DAD CHAR FRNM BUFF JINTD AY

AND SFND 1O THF DFVICE

UPNAYE BUFF CHAR COUNT
AND CHFCK FOR LAST CHAR SENT

AND BRANCH BACK TF NOT LAST CHAR
UPNATF MEMORY ADDRESS COUNTER

AND CHECK FOR LAST ADDRESS DUmMPED
IF NOT LASY OUTPUT NFW WORD

TF LAST ADDRESS THEN

SEND STOP COMMAND YO THE DEVICF
AND GET STATUS

DUMP FINISHED GO TO START OF PROGRAM

noac R
N0As6 R

REN-

1 oen



3.74 Program MEM57

This is another example of how to link several routines to the simple program
MEMHAN to produce a sophisticated program that will carry out a check of the
entire memory without intervention from the engineer unless there is a detected
error. It is more of a confidence program (after a memory fault has been repaired)
than a specific test of a selected area whilst trying to locate a fault. The routines
used are:

e The MINI-IPL routine so that the program can be loaded using the IPL
routine. You will see that the only change necessary (from the other
two listings in this section) is to load the character count register A5
with a count of 176.

e A routine to check the size of memory in an unknown system without
doing a physical check on the cards. The routine assumes a maximum
memory size of 32K and tries to write in the last location. If unsuccessful
it subtracts 4K from the address in register A9 and tries to store the pattern
in the new address. In the original routine when the size of memory had
been found it branched to a Halt instruction so that the memory size
could be read from register A9; so for this program the Halt instruction
became the first instruction of the next routine.

e A routine to store the Start and End addresses of the area tested into a
buffer called MEMADD . The previous routine has already computed
the End address and this is store in the first word of the buffer; the
Start address is the first location after the end of this program and it is
stored in the second word of the buffer.

e Four Test Patterns and a Software Timer so that the series of test patterns
will be repeated a number of times (in this case 25).

e The program MEMHAN slightly modified so that the Start and End
addresses are taken from the buffer MEMADD instead of from registers,
and the Test Patterns would be selected automatically.

e Routines to compute the New Start and New End addresses, to compute
the New Load Area for the program, and to compute the New Addresses
for the buffers for MEMADD, Test Patterns, and Timer.

e A routine to transfer the program to the New Load Area (which will be

3-100 REV.1

in the top end of memory) and to re-start the program MEMHAN so
that it checks the bottom end of memory.
Once the program has been loaded it starts automatically and when it has
checked the complete memory it stops on a Halt instruction that has been loaded
into the last address of memory. If an error is detected during the running of the
program it will stop on the HLT instruction in the Read routine and you can use

the same technique, to check the location in error and the Write and Read patterns,

as described for MEMHAN .,



MEMS7

nnnnn
nnnny
AnpNnp
nonnz
nnnnyg
noons
LEGITESN
nonoy
nnoNne
onnnoe
nopta
nooty
nnnyp
nanty
nnoty
nnptLs
00nteA
nopy Y
LA R
nopnt1o
nno2n
nnnpy
annop
nnnel
nnn24y
nnnpsg
LGLIETS
onnpy

NNOPR

nonrq
oann3n
NNty
00632

LGGRRS
nnnla
nnnzg
nnn3a
nnnyy

0op3A
neontg
nonan
nnony

onopu2
nnaay

NORN
noRR
NnARN
0NRG
NORA
ANRA
AORC
N0RE
oanaon
nnoep
nnou
nn9k
nhoa
ONOA
nnac

NO9F
nnan
noAe
nnay
0nAb
NOAA
NOAA
onar
NOAE
WL

NnR2
nnRY
nnRé
norg
NHRA
NORC
00RF

anee

aoONo

FFFF
nonn
nS5AN
nyInt
uy{Fo
s5Cnn
aF2n
5Cn4y
F73%9
tany
1Nony
sCnt
n{An
4FFan
5Cnu

RT2n
5555
afan
FCnn
R727
FFoh
5006
994N
2000
SFAC

RICY
norna
AYAND
N{RN
A1
norz
S70F

nnnn

INR

START

cnmp

*
»
*
PARAMS

MEMAND

INENT

MEMET

THTS PRARPAM TFSTS THF FNTIRF MFMORY

Fnn
RORAG

THIS TS A MINT TPLL FOR I NANING PAPFR TAPF IN R4R HFYXANECTMAL FNRVAT

NATA
NDATA

L DK
1LNK
cin

PR (MA)Y
TNR
RA(NAY
SCR
ANK
§11K
DH(MZ)
crn
&8T

PR (NAY

THIS RONMTTINF COMPHTFS THF MFMNRY ST7F

LDk
LNk
STR
CHR»
RF(0)
SHK|

PR

THTS RMOUTTINF

ST

| Py

ST

RF(7)

NATA

*
REGIN+ /R0

/FFFF
nano
AS,1764
A,
A1,1,/20
LAY
AT,0,/20
he?

AT, Ah
Ah,
A5, 1

TMR
AL,0,/20
AT./20
haD

87,/5555
AG9,/FCNO
AT, A9
AT,00
PARAMS
A9,/2000

roue

A9 ,MEMAND

A9, /1R0

A MFHMANNG D

1nap

LOAD CHAR rNUINT FOR REST OF PRNGRAM
I OAD PARAMFTERS FOR CIN START
AND SEND TN CUI

SEMD INR TN CU

STNRF CHARACTFR TN LLDCATTON
HUPNATE MFMORY ANDDRESS

NELRFMFNY CHAR CNIUNTER

AND READ ANQTHFR CHAR IF NAT ZFRN
SEND STNP CNOMMNAD TO CU

AND THFN SFND 8ST (COMMAND

TEST PATTERN

I.OAD MAXTIHIIM MFMORY STZE
TRY TO STNRE PATTFRM
CHECK TF LOCATINN FXTSTS
YES? GN TN PROGRAM

NO? SURTRACT 4K

AND TRY ARAIN

L NADS THF START AND FMN ADDRESSES

STNRF FMD ANDDRFSS

ILOAD START ADDRFSS FNR WRITE/RFAD ROUTYIN

AND STNRE TN MEMADD RUFFER

G0 TN STRAT NF WRITF/RFAD RO!TTINF

RESFRVF TN LOCATINNS

MY

'
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EM57

0onoua
nnaus
00046
nnour
onoua
0onnu9
00080
00051
0nns2
0NOSY
0nonsuy
nonss
T
onnsy

N0OSA
0nase
noo6n
0nnst

00062
N00AY

0nohu

No0AS
0nobs
0nos7
00068
0n0k9

noo7on
00071

nnnv2
0an73y
00074

00078

onnTe
onovry
nno78

noo79
00080
NNOAY

00NAD
0NONBY
nNooRY
00085
0008
NO0ORT

0onK/A

REV .1

onrz

nncy
00CA
nocsa
onca

noec

nOrE
0000
PELY)
nong

00ns
nona
NONA
nnne
NONE
NOF O
NoF2
noOFY

NOF 6
NOES
NOFA
QOFC
0OFE
noFo
noF2
00F4
noF6
00FR
NOF A
noFC
NOFE
0100
nin2
nyna
nLng
N{OA
A{nA
n{oc

010E
0110
nf12
0f{ta
LARNY]

nono

5555
LAAA
FFFF
nnnn

nots

nTnn
nano
RSCA
noruy

81¢0
noc2
A547
9140
non
F9ro
npco
sCac

LB Nolv}
noc2
ROAA
FBCR
0nocy
5002
207F
9140
noo2
Forn
00Co
SCta
1202
FA20
LY
SC34
17014
FFuan
nocce
SCIE

ayrn
a0cCao
RLUn
noco
024F

*

PATEN

»

READ

FONT

* %

NATA

NATA
NATA
NATA
PATA

DATA

YHESE INSTRIICTINNS PRFPARF THF

L Pk
Lok
Ln

/5555
JAAAA
/FFFF
/0000

?S

AT,0
A2.0

AYS,PATEN, A2

FNR MEMNAY ANNPFSSFS

TEST
PATYFRNS
FOR WRYTF
READ

SNFTWARE TTYMFR COHINT
PRNAGRAM PARAMETERS
JERQISF RFPEAT CNUNYFR

JERDISF PAYTFRN CNINTER
LOAD TFST PATTFRN

THIS TS THE WRITE MEMARY ROUTINF

(M)

STR
ADK|

cw

RA (NEY

THIS TS THE RFAD ROUTTINE

LN

I DR*
cw

RF (F)
HET
ADKL

cw
RRA(NF)

ANK
CwWK

RA(NE)
ADK
cw

RRA (NF)

AG,MFMADNS?2

A1S,A9
49,2

A9 ,MFMADD

WRITE

A9 ,MEMANDN42

AR, A9
AB,PATEN,A?

CONT

A9,2

A9 ,MEMADD
READ

A2,2

42,8

I NPAY
AT,
AT,TIMFR

1 OADY

LOAD STARY ANNRESS

WRITF TESY PATTERN IN MEMORY
IIPMATF HEMNRY ANDRESS

CHECK FNR | AST ADDRESS LNANED

REPEAT ROUTIME IF NOT LAST ADDRFSS

LOAD START ADDRESS

READ PATTFRMN FRAM MFMORY
COMPARE MEM CONTENTS WITH PATTFRN

IF EQUAL CONYINUF RFAD ROUTINR
TF NOT EAUAL SYNP ROUTINF
HUPNDATF MEMORY ANNRESS

CHECK FNR | AST ANDRESS RFAD
CONYINUE TF NOT LASTY WORD

HPDAYE PATYYERN COUNTER
CHELCK FOR LAST PATTERN

TF NOY LNAD NFW PATTERN
UPNATE SOFTWARF TIMFR COUNT
CHECK FOR | AST TYFST

TF NO CONTINHE WRYTF/RFAD ROITINFS

THIS RNNTTINE COMPUTES THE NEW START AND END ADPRESSES

LD
Ln

1.hK

AY2,MEMADD
A1, MFMADD

A2,/4E

SAVE END ADDRESS
LNAAD END ADDRESS FNR COMPUTATTAN

LOAD PROGRAM STZF



MEM57

00O0R9
0no9n
00091

00092
00093y
00094
00098

00096
onooy
0009A
nb09o
00100

noing
0ongn2
nnyny
001nuy
0onting

no1n6

0010y
no1na
nn1n9
00110
001191

0n112
00113
0niyu
00115

00116
0ng1y

0ny1A
ong19
no120
0n12}
nnya22
0ny2y
00124
nny2s
N0126
00127
0N12R
nog129
00130

nnyy

0118
0114
ng1c
N{YE
0120
ng{re
0124
0126
0128

012A
012¢C
012E

0130
n1y2
0134
n136
0118

LARYY

ny3c

013E
0140
niaz

L ']
nyus
n1ae
014A
ntac

n1ar
0150
nis2

n{sy
0156
n1%8
N1SA
n15¢
01SE
0160
0142
0164

9908
ASAY
LBR'R]
n122
5702
nono
1904
B1ay
noco

n2nn
A4

noce

1104
Atan
00F2
81414
NOFA

1102
Ayay
nang
Atay
nNOFa

1102
Ryay
nona
LAN'R]
norr

110R
LYIT
nina

A3ADN
noa2a
AD4O
0o0cn
AbAD
anta
96C 1
01SA
RDY7

NFWADD

»

»

»

#THIS LNANS THF NEW ADNRFSS OF PATFN

"

»

*

REP

SIIR
PR
[}
RF (T
DATA
SIIK
8T

Al,A2
A13, A
Al ,NEWADD

*4l

0

Al,10

AL ,MEMADD

GIVES NEW START ADDRESS
SAVE NFW START ADDRESS
STNRE NEW LOAD ADDRESS

RYPASS NEWADD

RESERVE ONE LOCATINN FOR NEW ANDRESS
GFY NEW END ANDRFSS

AND STORE IN MEMADN

THIS 1 DADS THE NMEW STARY ADDRFS3S IN MFMADDe?

LhK
Y

A2,0

A2 ,MEMANDDN+2

THIS 1LLOADS THE NEW END ADDRESS TN THE WRITE/RFAD ROUTINES

ADK
ST

8T

AL,10

A1, WRITESS

AL,CNANT4H

THIS 1L.OADS THE NEW ADDRFSS OF MFMADN¢2

ADK
57

SY

ADK
8T

SY

At.2
A1, TEST+2

Al ,READ=2

AL,?2

Af,LDPAT42

Al ,READ#U

THIS LOADS THF NEW ADNRESS NF TIMFR

ADK
ST

THIS RNUTTYNF NOFS THE TRANSFFR

LhKi
M|
LDKL
ADS

M8R

At1,8

AL ,CONT422

Af1,40
10, MFMADD
AU, 20
AU, REP4?

10,A13

npa
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-M57
00132

0013%

no13a
00115

00136

001137
00138

00139
nogan

REGIN
LDPAY
NEWAND
REP
WRTITF

REV.1

0166
0168
0164
016C
N1 4E
0170
0172
0174
0176

© 0178

017A
017c
017F

9540
nota
9RA0
00nA
5C1A
A3A0
207F
9040
0002
A3ZRY
LYY
0040
AF16

SYMROL TARLE

0000
nobe
ny22
0158
nonA

0 D TVD

coMpP
LOAD
PARAMS
START

00A6
00CF
DOR2
009€

ADKI
Skl

RR (N
1L.hKIL

SHUKL

STR
S1IKL.

ARR
END

VT UD

14

CONT
LOADY
PATEN
YEST

A1%,20
Af1,10

REP

A1, r207F

ALs,2

Aft,A1%
A1%,64

ALl
STARTY

00F4
nono
noc4
nans

DB RD

INR
MFMAND
READ
TIMER

008C
00Co
NOFA
oocc

T IVD
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