












































































































































SECTION 7

DEVICE CONNECTIONS
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INSTALLATION AND DEVICE CONNECTION

The 1231 System is installed by a service technician who arranges and
interconnects system components. At no time should anyone else but the
technician attempt to disconnect and rearrange the system.

Figure 7.1 shows cable and power cord connections. Device connectors
must not be removed.

CAUTION: Use of a cube plug is not allowed. If an extension cord
has to be used, wire size must be at least #14 gage, or
heavier, to provide sufficient current carrying capacity.

MODEL 60/70
PUNCH /READER

MODEL 30
PRINTER

REWINDER
OUTLETS

TO WALL OUTLET

MODEL 1602
CENTRAL
TO WALL PROCESSOR
OUTLET {
b &
—— NPUT /OUTPUT pes
CABLE /a N N -«
ngV\gEgoC:ERD = TO WALL OUTLET
—_—— === 3
ISAMP 3WIRE
Figure 7 .1
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FUSE REPLACEMENT

The printer has one fuse which should be checked if printer and key-
board do not operate while power is ON. The fuse is located in a holder
below the printer next to the power cord. The fuse and cap is shown

in Figure 7.2. It is withdrawn from the underside of the printer for
replacement together with its cap.

FRONT OF PRINTER

FUSE HOLDER x

5 AMP. FUSE
CAP

Figure7.2

1. Turn power OFF by removing the printer plug from the wall outlet
or other receptacle.

2. Remove the fuse by turning the cap counter clockwise. Replace
the cap with fuse as a unit, and lock it by turning the cap clock-
wise. The holder installed in the printer can be retained.

3. Re-insert the power cord plug in the wall outlet or other recepta-
cle. Check printer operation.
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INTRODUCTION

This section of the manual describes the various service routines
available to the programmer and the operator.

When a service routine is selected to provide assistance to the
programmer in the creation and testing of an application program,
that service routine is found in the Operating Utility System (OPUS).

When an operator is ready to process an application program, a ser-
vice routine is available to process at the beginning of the appli-
cation program. This service routine is found in the Operating
Utility System (OPUS).

OPUS provides the following features of importance to the programmer
and the operator:

1. OPUS is permanently stored in memory, making the service rou-
tines and function-routines available whenever required.

2. The programmer, when creating an application program, need
only enter the symbolic instructions. Conversion to machine-
language codes is handled internally by OPUS.

3. When OPUS senses an error during the processing of an appli-
cation program, it will display a pattern of lights on the
console to indicate the type of error. Thus, corrective action
can be quickly taken, and processing can resume in a minimal
amount of time.

OPUS provides service routines for manually entering, through the
keyboard, program instructions and data into the 1231's memory;
printing program instructions and data from the 1231l's memory;
punching program instructions and data from the 1231l's memory onto
paper tape; examining individual program instructions and data for
possible change; reading of program instructions and data from
punched paper tape into memory; and the execution of a stored
application program.
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HOW TO USE OPUS

Entry into OPUS is automatic once the EBS/1231 START-UP procedure
or RESTART procedure is accomplished.

START-UP

1. Depress the POWER button.
(The light above the POWER ~
and HALT buttons will
light. When the memory
drum reaches the proper “ II l{
speed for processing, the
READY light will be 1lit.) HALT RUN READY POWER

2. Depress (in this order) the
eeegnee e (M1 [0 00 OF
buttons. (The light above
each button will light as
it is depressed. The light > A AN ~ ~
above the HALT button will
go out when the RUN button

is depressed.) Figure 8.1 EBS/1231 Console

3. The keyboard SELECTED light will begin flashing. Whenever
the keyboard SELECTED light flashes, it is an indication that
OPUS has been entered and is waiting for the depression of a
selection key to indicate which OPUS service routine is desired.

RESTART

The RESTART procedure is used when power is already on and a return
to OPUS is desired. The RESTART procedure follows the same proce-
dures as steps 2 and 3 of the START-UP procedure,

DESCRIPTION OF OPUS SERVICE ROUTINES

This section will list the name of the service routine; the selec-
tion key to depress to enter the service routine; and a description

of how the routine operates.

These service routines can be grouped into three types of routines:
1. Program Creation Routines
2. Program Testing Routines

3. Program Operation Routines

8-2
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1. Program Creation Routines

KEYBOARD KEYS

®

® ®x@©

NAME AND DESCRIPTION

Reset Memory to the Origin-Pattern

This routine stores a unique pattern of bits
in each program (P) and storage (V) register.
These bit-patterns, or origin-patterns, do
not resemble any program instructions or
legal data. The origin-pattern is different
in each register.

Since this routine destroys the previous con-
tents of every register quickly, the depres-
sion of selection key R will not, by itself,
activate this routine. When R is depressed,
the word RESET will print. If it is truly
desired to reset memory, the SHIFT key is
held down with the left hand and the P4 key
is depressed. The origin-pattern will then
be established.

If selection key R was accidentally depressed,
and it is not desired to reset memory, de-
press any key. ERR will print. Control will
return to OPUS.

This routine should be selected prior to
manually entering the instructions of a new
application program. As instructions or

data are entered, the origin-pattern in each
used register is destroyed. This will indi-
cate to OPUS which registers should be punched
into the program tape, without the need for
entering the beginning and ending register
numbers.

Register Mode Control.

Prior to the selection of most service rou-
tines, the programmer must indicate which

type of register (program or storage) the
service routine is to affect. Once this
indication is made, OPUS will maintain this
mode until a different type of register is

to be acted on. That is, a return to OPUS
from a service routine will cause the same
type of registers to be automatically selected
for subsequent utility routines.
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NAME AND DESCRIPTION

Octal (O) or Decimal (N) Format.

If the register mode control (described pre-
viously) was set to storage (V) registers, the
programmer has the option of entering or
printing data in either octal (base 8) or
decimal (base 10) format. Selection key O

or N is depressed to indicate the format de-
sired. Once this indication is made, OPUS
will maintain the selected format until the
other format is desired.

NOTE : OPUS monitors the use of all its
routines. If it senses a violation

to any rule governing its use, ERR will print

and control will return to OPUS. The regis-

ter mode control is automatically set to

handle 'P'" registers and the format is set

to octal (O).

Store Instructions or Data.
This routine allows for the keyboard entry

of symbolic program instructions into ''P"
registers, and data into "V'" registers.

P-REGISTER ENTRY

1. Enter the numeric address (000-127) of
the register whose instructions are to
be keyed-in. The digits will print as
they are entered.

2. Depress '"#'" key. This key indicates
the end of an address entry. The
symbol prints, followed by a tab to
position 19,

3. Enter the operation (symbolic) code of
the instruction. The letters print as
they are entered.

4. Depress the SPACE bar. This key indi-
cates the end of the operation code.

5. Enter the additional code (if applica-
ble) for the instruction. The additional
code prints as it is entered.
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Depress one of the following keys:

[

If another instruction is to be keyed
into this same register. (The printer
will line feed and tab to position 19
awaiting the entry of the next instruc-
tion.) Return to Step 3.

If this is the 4th line in the register,
the printer will line feed, print an S,
print out the address of the next regis-
ter, print #, and tab to position 19
awaiting the entry of the first instruc-
tion. Return to Step 3.

[1]

This key stores the instructions into
the specified register, line feeds,
prints an S, and prints out the address
of the next register. It then tabs to
position 19 awaiting entry of the first
instruction. Return to Step 3.

If this key is used and this was not the
4th instruction in the register, the
unused instruction areas will be filled
with automatic jumps before being stored
into memory.

<]

If no more instructions are to be keyed-
in and a return to OPUS is desired. Any
unused instruction areas in this register
will be filled with automatic jumps prior
to storing the register. Control will
return to OPUS.

NOTE : If "ERR'" prints, the entire

register's contents must be
re-entered. Probably an operation code
or additional code was not within the
required limits monitored by OPUS. Con-
trol returns to OPUS.
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NAME AND DESCRIPTION

V-REGISTER ENTRY

1.

Be certain the correct format (octal or
decimal) is entered. The only legal
digits for entering data in the octal
format are digits O through 7. This
format is primarily used for edit words.
It may be used for positive constants
but it must not be used for negative
constants.

In the decimal format, only digits O
through 9 are legal. This format should
be used for both positive and negative
constants.

Enter the numeric address (00-63) of the
register whose data is to be keyed-in.
The digits will print as they are entered.

Depress the # key. The ¥ symbol will
print followed by a tab to position 25.

Enter the data. Each digit prints as it
is entered. When entering constant data
(either positive or negative) only the
significant digits need be entered. OPUS
will fill the positions to the left of
the digits with zeroes. If a storage
register is to contain all zeroes, one
zero must be entered. When a negative
value is entered, the minus sign may be
entered any time prior to the entry of
the end code. If a mistake is made while
entering data in either the octal or
decimal format, depress the HALT, READY,
and RUN buttons. Control returns to
OPUS. The routine can then be re-se-
lected.

Depress one of the following end keys:

(1]

The contents of this register are stored
in memory, the printer will line feed,

S will print, the address of the next
storage register will print followed by
a tab to position 25 awaiting the entry
of data to the next register. Return to
step 4, above.
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]

The contents of this register are stored
in memory, and control returns to OPUS.

NOTE : If "ERR" prints, an illegal

digit or key was depressed.
Control returns to OPUS. The data must
be re-entered.

KEYBOARD KEY NAME AND DESCRIPTION

(:) Print Out Program or Storage Registers.

This routine prints out the contents of the
specified registers. The printout of program
registers is in the same symbolic form that

it was entered. The printout of storage regis-
ters can be in the octal or decimal format
selected.

TO PRINT OUT REGISTERS

1. Be certain the correct register mode is
selected (selection key P or V). Then
select the W key (print out routine).

2. Enter the numeric address of the first
register to be printed. (Program regis-
ters 000-127; Storage registers 00-63.)
The digits print as they are entered.

3. Depress the # key. (# prints.)

4. Enter the numeric address of the last
register to be printed. The digits print
as they are entered.

5. Depress the # key (# prints, followed by
a line feed, a tab to position 1, and
one space. The address of the first
register prints, # prints, and a tab to
position 25). The contents of the regis-
ter prints out. This is repeated for
each register in the range specified.
When the contents of the last register
have been printed, control returns to
OprPUS.
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The format of an octal printout is:
X XXX XXX XXX XXX

The format of a decimal printout is:
XXX XXX XXX . XXX

NOTE : During the printout of P-regis-
ters, when OPUS recognizes the
origin-pattern as the contents of the
program register, the register address
is printed, followed by the printing of
the word ''empty''. The printout continues
to the next register address. If the
origin-pattern is recognized while print-
ing storage registers, the pattern is
printed octally or decimally depending on
the mode selected.

KEYBOARD KEYS NAME AND DESCRIPTION

@ Punch Tape Leader.

This routine punches about four inches of
tape leader automatically.

@ Punch Program Into Tape.

This routine will punch, in sequence, the
contents of all program and storage registers
which vary from their origin-pattern. Only
those registers which contain program in-
structions and data will be punched into tape.

@ Verification of Program Tape.

With the newly created program tape on the
reader (device 2 input), this routine will
compare the contents of the registers punched
in tape with the corresponding contents in
memory. If a discrepancy is found, ''COMP
ERR'"' will print and control will return to
OPUS. The tape should be thrown away and
another one punched.
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NAME AND DESCRIPTION

Change the Contents of a Register.

This routine allows the printing of the con-
tents of a specific program or storage regis-
ter. The option is then available to change
or accept the printed contents. The contents
of program registers will be in symbolic
format. The contents of storage registers
will be either octal or decimal depending on
the format selected.

TO PRINT A PROGRAM REGISTER

1. Enter the numeric address (000-127) of
the register to be printed. The digits
print as they are entered.

2. Depress the ¥ key. (# prints, followed
by a tab to position 19.)

3. The first instruction in the register
is printed, followed by a tab to posi-
tion 37.

4, If the instruction is acceptable, de-
press one of the following:

[1]

The next instruction will print.

[u]

The contents of this register will be
stored in memory. The first instruction
of the next register will print.

i+

The contents of this register will be
stored in memory and control will return
to OPUS.
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NAME AND DESCRIPTION

5. If the instruction is to be changed,
enter the operation code; enter a space;
enter the additional code (if applicable)
enter either the control I, control II

or return key as described in step 4,
above.

TO PRINT A STORAGE REGISTER

l. Enter the numeric address (00-63) of the
register to be printed. The digits print
as they are entered.

2. Depress the # key. (# prints, followed
by a tab to position 25.)

3. The data print, followed by a tab to
position 37.

4, If the data are acceptable, depress one
of the following keys:

L]

The contents of this register will be
stored in memory and the data in the
next register will print.

el

The contents of this register will be

stored in memory and control will return
to OPUS.

S. If the data are to be changed, enter the

new data. The digits print as they are
entered.

6. Depress the control I or the return key
as described in step 4, above.
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NOTE : . If a register will no longer be
used by the application program
and it is desirable to delete it from the
next program tape to be punched, refer to the
origin pattern list in the appendix to find
out what origin pattern to enter. Setting
the register back to its own origin-pattern
indicates tc OPUS not to punch it in tape.
Setting a storage register to zero will not
keep it from being punched to tape.

KEYBOARD KEYS NAME AND DESCRIPTION

® Print Out Register A.

This routine will print out the contents of
register A with a decimal format.

® Print Out Register B.

This routine will print out the contents of
register B with a decimal format.

NOTE : When testing a program, it may be
desirable to print out the contents
of register A (X); register B (Y); or a
storage register (Q) immediately after an
arithmetic function has been performed. The
special instruction "OPUS'" may be substi-
tuted for a program instruction which
immediately follows the arithmetic function.
When the program reaches the instruction
""OPUS'', control will return to OPUS. .The
appropriate test can then be selected.
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3. Program Operation Routines

KEYBOARD KEYS

o]

NAME AND DESCRIPTION

Read Program Tape Into Memory.

This routine will read a program tape and
store the instructions and data in the P
and V registers.

To Process an Application Program.

This routine will transfer control out of
OPUS and to the first instruction in POO.
The 1231 will then begin processing the
application program.

NOTE : During the testing of an applica-

tion program, if the program exe-
cutes a jump to a program register which con-
tains the origin-pattern, ''empty ERR'' prints,
and control returns to OPUS., The error can
then be corrected.
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Sequence of operations to create, test and operate an application

program:

1. Enter OPUS via start-up restart procedure.

2. Reset memory - key R, then shift key and P4 key.

3. Select register mode if not already selected. Key P, for
program registers; key V, for storage registers.

4. Select format (octal or decimal) if key V was entered and
the desired format was not previously selected. Key O for
octal format; key N for decimal format.

S. Select the STORE routine. Key S.

6. Enter the numeric address and the # key of the desired register.

7. Enter the symbolic program instructions or data as outlined
in the description of the STORE routine.

8. Continue to store instructions and/or data until the RETURN
key is depressed and control is returned to OPUS,

9. Printout P and V registers for verification of correct entry.
Key W.

10. Punch Tape Leader - key L.

11. Punch out program tape - key T.

12, Punch Tape Leader at the end of the tape - key L.

13. Verify the punched tape - key P2.

14, Test the program using key Q for register changes; key W for
V-register printout; key X and Y for registers A and B
pPrintout.

15, Operate the program -- Using key Pl to read the program into

memory,; and control key IIII to pass control to the first
instruction in POO to begin processing the application program.
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OPERATOR INSTRUCTIONS

PROOF]
*

DISCOUNT [LINE
I

AMOUNT
O

GENERAL LEDGER

ACCT NO.

PROOF

An operating instruction card accompanies each applica-
tion program. The card is specifically prepared for
the customer's use and includes information for paper
positioning in the printer, use of program selection
and control keys, and other pertinent information. Two
samples of cards are shown in Figures 8.2 and 8.3.

In addition to the operating instruction card, an opera-
tor set-up sheet similar to that shown in Figure 8.4

is supplied for each application. This sheet lists

the types of forms to be used and the specific set-up
for the printer.

OPERATING INSTRUCTION CARD

BALANCE

CREDIT

[REFERENCE |DEBIT

DATE

PICKUP
PROOF
¥

ACCT.
NO.

Figure 8.2

Each card is designed for a specific customer progranm.
The card is inserted above the form guide and below the
transparent plastic cover on the printer's position
scale, number 6, Figure 6.2. Print positions on the
instruction card are the same as those on the print posi-
tion scale.

The sample card of Figure 8.2 shows three different
media locating points. A journal roll between print
positions 1 and 191, with the right side folded over
and back to position 160. A ledger card is located
between print positions 41 and 124 and above it is a
statement between print positions 41 and 113.

Figure 8.3 shows a similar arrangement with a customer
ledger on the left platen and a pin-feed invoice form
on the right side. The pin-feed form again is trans-
ported by the form tractor and the ledger card moves
up when the left-hand platen rotates.

Key labels on the instruction card indicate the func-
tion of various keys. Labels in Figure 8.3 are in-
serted in the outline of the instruction card form only
for illustration purposes.
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GENERAL PROGRAM OPERATION

The operator determines what program routine is to be
performed. The Operating Instruction Card for that
program is selected and inserted in the printer's posi-
tion scale. The operator then selects the necessary
forms and inserts them in the printer. The system

is turned ON and the printer is set up according to

the Operator Set-up Sheet.

The operator determines from the instructions what tape
has to be loaded into the reader and selects it accord-
ingly. The operator also determines whether the punch
is to be used. If so, the operator inserts tape of
sufficient length for the desired program purpose. The
operator makes sure that the tape is free to move. The
chad box in the tape drawer must be empty and in place.
Media must be inserted correctly and tape tension
switches and the cover must be closed.

The operator selects the necessary files and/or records

to obtain information which must be entered into the
system. The operator then checks to make sure that parity
and mode switches are set correctly. Following the operat-
ing instructions and the Operating Instruction Card, the
operator then starts the program.
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OPERATOR SET-UP SHEET

APPLICATION

DATE

PRINTER SET-UP

PLATEN

REAR PRESSURE ROLLER LEVER

LEFT

OPEN

REAR

CLOSED

FORWARD

RIGHT

OPEN
CLOSED

FRONT PRESSURE ROLLER SELECTOR

CLOSED TOP
0/C CENTER
OPEN DOWN
sPLIT [ JoINED []

! CLOSED
o/C
OPEN

FORM CHAIN  YES[] No []

POSITION
LEDGER BOTTOM STOPS  Yes [] No [] LEDGER GUIDES | FROM " L
POSITION
PARITY SWITCH  obb [] EVEN [] MODE SWITCHPUNCH- 1[]2003 0]
POSITION
FORMS NAME OR TYPE FROM TO
T
7
3
2.
5.
READ INPUT FILES PUNCHED OUTPUT RECORDS
PROGRAM NAME OR IDENTIFICATION
P30 [ APPLICATION
— 0O UTILITY
Figure 8.4
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PARITY AND OTHER ERRORS

The various EP/31l instructions contain controls that check for odd
parity on input and the entry of an excessive number of digits on input.
There are also input controls on reading and distributing a data tape.

The EBS/1231 will automatically halt the program when one of these con-
trols is violated. A pattern of lights will be displayed on the 1231
console indicating the reason for the halt. The following is the 1231
console panel of lights and switches.

r T 1
7 6 5 4 3 2 | 0,
Y
ERROR K=l K=O0 HALT RUN READY POWER
HALT
LIGHTS
FIGURE 9.1

When the program halts, the RUN light will go out. Lights numbered 3
through 7 will go out; and a variable pattern of lights (numbered O
through 2) will appear lit on the console.

The lights numbered O through 2 will be lit in the following pattern:

LIGHT PATTERN REASON FOR HALT

Parity error or an excessive number of
ON digits entered in the input command.
(Keyboard selected.)

CORRECTION PROCEDURE

1. Depress keyboard RELEASE button.
2. Depress the CLEAR key.

3. Depress the RUN button on the con-
sole.

4. Re-enter the entire field.



ON
2 | 0
ON ON
2 | o
ON
2 | (o]
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Parity error on the SCI command. (Key
board selected.)

CORRECTION PROCEDURE

1. Depress keyboard RELEASE button.

2. Depress the RUN button on the con-
sole.

3. Re-enter the character.

Parity error detected during keyboard
entry of alpha-numeric data. (DUP in-
struction.)

CORRECTION PROCEDURE

1. Depress keyboard RELEASE button.

2. Depress the RUN button on the con-
sole.

3. Re-enter the character.

A parity error was detected while read-
ing a numeric field from tape.

CORRECTION PROCEDURE

1. Depress the REVERSE FEED button on
the reader once.

2, Depress the RUN button on the con-
sole.
3. If the error halt is repeated, a

parity error (even parity) is ac-

tually present in the tape. Refer
to the error correction procedures
of the application program involved.
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An excessive number of digits were read
from tape during the execution of the
input command.

CORRECTION PROCEDURE

If both keyboard and reader are selected,
make the correct entry through the key-
board as follows:

1.

Open the reader tight-tension
switch.

Move the tape in the reader so that
the sensing pins are under the first
code of the next field in the tape.

Depress the CLEAR key on the key-
board.

Depress the RUN button on the con-
sole.

Manually re-enter the field.
Close the tight-tension switch on

the reader. Processing will con-
tinue.

If the keyboard is not selected, refer
to the error correction procedures of
the application program involved.

A parity error was detected while read-
ing a SCI character or while reading an
alpha-numeric field from tape (DUP in-

struction).

CORRECTION PROCEDURE

Re-read the character as follows:

l.

2.
3.

Depress the REVERSE FEED button on
the reader once.

Depress the RUN button on the console.

If the error
parity error
Refer to the
dures of the
volved.

9-3

halt is repeated, a

is present in the tape.
error correction proce-
application program in-
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This error halt designates a control
was violated while executing a distri-
bution instruction. To determine the

specific error involved, depress the
HALT button on the console once. A

new display of lights will appear. Re-
fer to the section on Distribution Error
Halts for the specific error and correc-
tion procedure.
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DISTRIBUTION ERRORS

ON.

The DIST instruction has detected one
of two errors:

1.

A non-numeric character was de-
tected in an address field that
did not have an ignore code in
the corresponding digit-position
of the distribution edit word.

An end code in the distribution
edit word was processed, and there
was no end character in the corres-
ponding position in tape.

CORRECTION PROCEDURE

Depress the STEP REVERSE switch
on the reader once.

Depress the RUN button on the con-
sole. The character on tape will
be re-read. If the character was
accepted this time, processing
will continue.

If the character was in error
again, processing will halt.

A) Mark the tape so that it can
be checked after the run.

B) Depress the K=1 switch on the
console.

C) Depress the RUN button on the
console. The program will
search the tape for the start
code of the next address field.
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The DIST instruction has detected a
parity error (even parity in the tape).

CORRECTION PROCEDURE

Same as the correction procedure for
the Error Halt on the preceding page.

The DGET or DPUT instruction found a
D-register address outside the range

of 000 to 499 in register VO7. ([ ./ ”

CORRECT ION PROCEDURE

Depress the RUN button on the console.
Control returns to OPUS.
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OUTPUT PARITY ERROR

When the EBS/1231 recognizes the output of EVEN parity (parity error),
the following sequence occurs:

1. The PARITY LIGHT on the Model 70 Punch comes ON,.

2, Processing halts.

CORRECTION PROCEDURE

1. Depress the RAPID ADVANCE SWITCH. Produce enough tape
leader so that a proper identification of the error can be

written on the tape.

2. Label the tape with a reference to the record being pro-
cessed.

EXAMPLE : Employee number, Invoice number, Product
number, etc.

3. Open the TAPE-TENSION SWITCH on the punch.

4, Turn the MODE KEY on the punch to the middle position. The
PARITY LIGHT goes OFF.

S. Turn the MODE KEY back to the right position.

6. Close the TAPE-TENSION SWITCH on the punch. Processing
continues.
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