





























































































































































































































































































































































































































































































































































































































































































































































































































An automatic carriage return is performed before
starting printing when a TYP command is executed.
This assures printing starting in position 1.

Typing is in sequence, starting from the high-order
position of the first word defined by the first RDW and
continuing to the units position of the last word defined
by the last RDW. Carriage return at the end of each
line is automatic.

The sign position of a word is scanned first, and on
numerical words, a dash (—) is printed for negative
words and a plus sign for positive words. An alpha sign
is neither printed nor spaced but sets up circuits for
conversion of two-out-of-five code to alpha.

If the word is numerical, the sign and digit positions
0-9 are typed in that order. A space follows position 9.
Thus, a series of numerical words are printed in 11-
character groups (sign and 10 digits), separated by
single spaces.

On alpha words the converted alpha characters are
printed in sequence beginning with positions 0-1. The
contents of a second alpha word are printed directly fol-
lowing the previous one, with no spaces for sign. Thus,
alpha data words are printed out in a continuous series.
Characters coded 00 in alpha words cause a space.

Operating Keyboard

The operating keyboard (Figure 280) is located to the
right of the console-typewriter keyboard. It contains the
console operational features that are used for program
testing or for operator control of data and instructions.
For the purpose of explanation, the keys are grouped
in three categories:

1. Status keys: Run, Address Stop, Single Cycle and
Inquiry Only

2. Control keys: Start, Stop, Computer Reset, Check
Reset and Program Reset

3. Operation keys: Display, Alter, Store, Log and Type
Reset

Status Keys

The status keys are located at the top of the operating
keyboard. They are latch type—at all times, one is in
its pressed position and the other three are not. When
one of these keys is pressed, the key that had been
pressed previously automatically resets to its off posi-
tion. Thus, the 7070 is always in run, address-stop,
single-cycle, or inquiry-only status.

FIGURE 280. CONSOLE TYPEWRITER KEYBOARD AND OPERATING KEYBOARD
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RUN: When this key is pressed, the stored program runs
continuously in a normal manner. This can be con-
sidered “normal” status, the one used almost ex-
clusively once the program has been tested and is
performing on a regular basis.

ADDRESS STOP: In this status, the stored program runs
continuously until it uses the address set on the
address stop dials in the operating panel. This ad-
dress can be for either instruction or data; the stop
occurs when the address enters the program regis-
ter, from either the instruction counter, or storage
(after indexing). If it is an instruction address, the
program step is the next one to be executed in the
program. If it is the address of data, the stop occurs
immediately after that instruction has been ex-
ecuted. When an address stop occurs, the contents
of the instruction counter and program register are
automatically typed.

SINGLE CYCLE: Each pressing of the program start key
causes the stored program to execute one instruc-
tion if the 7070 is in this status. After the instruc-
tion is completed, the contents of the instruction
counter and program register are automatically
typed.

INQUIRY ONLY: When this key is pressed, the stored pro-
gram does not function, but an inquiry can be
processed. A priority signal from an inquiry station
starts an inquiry subroutine at either 0106 or 0107,
depending on the inquiry-control group involved.

The following is the sequence of operations for
using the inquiry-only feature.

1. Stop the stored program by pressing the stop
key (contents of the instruction counter and pro-
gram register are typed).

2. Press the inquiry-only key. The inquiry-only
status light on the operating panel turns on.

3. Press the start key. The 7070 goes into an idle
condition, and the program-advance light flashes
ON and OFF.

4. Release of an inquiry causes the contents of
the instruction counter to be stored in positions 2-5
of index word 97, the inquiry routine to start in
0106 or 0107, and the priority status light on the
operating panel to come on. (The instruction
counter contains the location of the next stored
program instruction, as typed in paragraph 1.)

5. If the priority-release instruction at completion
of the inquiry sub-routine has an address of 0097,
the address in positions 2-5 of that word is returned
to the instruction counter, the 7070 returns to the
idle condition, and the priority status light on the
operating panel turns off. If the address of the pr

instruction is other than 0097, the address itself
goes to the instruction counter.

When the machine is taken out of the inquiry-
only status, and the program is started again, it
starts at the point where it had left off, whether
or not any inquiry sub-routine had been processed.

Control Keys

The control keys are used to start and stop the pro-
gram and reset the various registers and error-detection
circuits prior to starting. The start and stop keys are
at the lower portion of the keyboard. Computer reset
and program reset are above the stop key, and check
reset is beside the program reset key.

START: Pressing this key starts the stored program. The
first instruction is taken from the location in the
instruction counter at that time. In single-cycle
status, pressing this key causes one program in-
struction to be executed.

sTOP: Pressing this key stops the stored program. The
instruction being executed at the time is com-
pleted, and the contents of the instruction counter
and program register are automatically typed. The
stop key is also used to stop the program advance
light from blinking; any time the program stops
other than by pressing the stop key, the program
advance light starts blinking.

CHECK RESET: The function of the check reset key is to
reset a detecting circuit that has stopped the 7070.
This may be due to a machine error, or to a situa-
tion that has arisen in the stored program, which
caused the program to stop.

Any time that one of the checking lights on the
operating panel comes oN, the 7070 stops. (The
functions of these lights are explained in the sec-
tion on the Operating Panel.) Pressing the check
reset key turns off the light and resets the error-
detecting circuits. The program can be continued
from that point by pressing the start key.

As described in the Operating Panel section,
use of the accumulator overflow key determines
whether an accumulator overflow will set an in-
dicator and stop the machine, or merely set the
indicator and allow the program to continue. If
an overflow stops the machine, pressing CHECK
RESET turns off the indicator and allows the pro-
gram to continue, when the start key is pressed.
The exponent overflow indicator, used in floating
decimal operations, also has a stop/sense key on
the operating panel, and check reset has the same
function for this indicator as for accumulator over-
flow.
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The sign-change and field-overflow indicators
are made to stop the machine or not when they
are turned on, by stored program instructions,
rather than by keys on the operating panel. The
function of check reset in the case of these two
indicators, however, is the same. If the sign-change
indicator, for example, is in the halt mode and a
sign change occurs, the machine stops, and press-
ing CHECK RESET turns off the indicator. Check
reset does not change the indicator to the sense
mode; only the sMmsc instruction can do that. Field
overflow works in the same way as sign change.
Note that the sequence of an indicator being put
in the halt mode (HMsc, HMFV), and being set,
could be reversed. An indicator can be in the sense
mode, and oN; if it is then put into the halt mode,
the machine stops, the console light comes oN,
and check reset must be used.

The high, low, and equal indicators are reset by
pressing the check reset key, if none of them, two
of them, or all three are oN. For the normal con-
dition of one of them being oN, check reset has no
function. (A compare operation automatically
resets all these indicators and then turns on one of
them as a result of the comparison.)

COMPUTER RESET: The computer reset key resets the
program controls and resets all registers except the
accumulators. After this key has been pressed, the
program should be started over again, because vir-
tually all of the results of the program are de-
stroyed. The following is a list of the results of
pressing the computer reset key.

1. Forces check reset

2. Resets any of the indicators that may be oN:
Accumulator overflow
Floating-decimal overflow and underflow
Sign change
Field overflow
High, low, and equal compare

3. Resets any of the stacking latches that may
be oN and the priority waiting latch, if it is oN.

4. Sets the priority masks (so that all are

masked)
5. Resets the priority mode latch
6. Resets all access-arm availability latches
7. Sets the instruction counter to 0000
8. Sets the program register to zeros

9. Sets the arithmetic register 'and the auxiliary
register to zeros

10. Resets the system from priority status to nor-
mal or inquiry-only status, depending on which
status key is in its pressed position.
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11. Sets the field-overflow and sign-change sense/
stop switches to stop

12. Resets the end-of-file latch in the 1BM 7500.
13. Resets all three accumulators to plus zeros.

It can be seen that a complete program re-start
is required after pressing COMPUTER RESET.

PROGRAM RESET: Pressing this key performs the same
function as pressing COMPUTER RESET, with the
exception of numbers 7 and 8. The contents of the
instruction counter and program register are un-
changed when PROGRAM RESET is pressed. Thus,
all of the things that may have been affected by the
program are reset, but the program can be con-
tinued at the point where it left off.

Operation Keys

These keys are the means by which an operator can dis-
play the contents of any core-storage location, by having
it typed on the console typewriter. He can also change
a storage word by using these keys.

The display, alter, and store keys are operative only
when the stored program is not running. These keys are
located on the left of the operating keyboard. The type
reset key is above the check reset key. The log key,
which can be used when the program is running or not,
enables the operator to use the console typewriter with-
out affecting the rest of the 7070 system. It is located
below the check reset key.

To display the contents of a storage word, the opera-
tor merely types the 4-digit address. If the operator did
not hit tab or carriage return first, this address is typed
directly below the IC contents that were typed when the
program was halted. There is an automatic tab, and the
contents of that address are typed (directly below the
contents of the program register, if tab or carriage re-
turn had not been used). If the word is numerical, it is
typed as the sign (+ or —) followed by the 10 digits.
If it is alpha, the five alpha characters are typed without
sign indication:

Location Contents

(typed by operator)
1234 TAB + 1234512345 (if numerical) CR

2345 TAB  ABCDE (if alphabetic) CR
There is an automatic carriage return after the word
is typed.
pisPLAY: The display key is used to display an.alpha-
betic word in its 10-digit core-storage notation,
after it has been displayed as five characters. As-

sume, for example, that the five characters JAN 15
in word 8245 have just been displayed:

8245 TAB JANI15 CR



The operator presses the display key. There is
an automatic tab, and the 10 digits of word 8245
are typed, preceded by an A for alpha:

TAB A7161759195 CR

ALTER: When a word has been displayed, it can be
changed by the operator if he first presses the alter
key. This causes an automatic tab and a ribbon
shift to red, and the operator types the sign and
ten digits that are to go into that word. The com-
plete word must be typed in numerical digits. An
alpha word need not be displayed numerically but
can be altered numerically only.

STORE: After visually checking what he has typed, the
operator presses the store key, and the new data is
stored in the core-storage word. If there were no
errors, such as validity errors, a red pound sign (#)
is typed at the right of the 10 digits, and a carriage-
return is executed.

LoG: When the stored program is not operating, and it
is desired to use the typewriter for normal typing,
press this key. This prevents the automatic display
of the storage word the address of which is the
first four digits typed, or keyboard error if an alpha
key is pressed. Typing can continue until the stop
key is pressed, resetting the typewriter to normal
condition.

When the stored program is operating, manual
typing can be performed without pressing the log
key. If a stored-program TYP instruction is given
while manual typing is taking place, the program
instruction takes precedence, and the typewriter is
removed from manual control. After the pro-
grammed type operation is completed, the operator
can again resume manual typing.

The alphabetic keys can be used manually only
after pressing the log key. Any other use of the
alpha keys results in a keyboard error (except the
A for an alpha sign in an alter operation).

TYPE RESET: Any time that the typewriter is typing from
a TYP instruction, pressing this key stops the typing
operation at the end of the word being typed. A
red * is typed, the carriage returns, and any inter-
locks set up by the typing operation are released.
The contents of the instruction counter and pro-
gram register are then typed.

Checking

The checking features of 1BM 7150 Console are in two
main categories, checks on machine operation (validity
checks), and checks on manual operation of the type-

writer keyboard. An error in keyboard operation may
be detected by the machine or by the operator himself.
The transmission of data from the 7070 to the console
does not, of course, involve operator errors but is
checked for validity. All of the checking features are
discussed here in the sequence of operations to display,
alter, and store a word of data. Validity checking of all
movement of data from the 7070 to the console type-
writer is then discussed in a section by itself.

In all cases of an error being made when the operating
keyboard and the typewriter keyboard are used to dis-
play and/or alter a storage word, the operation must be
started over again. This is done by first pressing the stop
key, to reset the error-detection circuits, and again dis-
playing the storage word by typing its address. In keying
in an address, or in altering a word, only the numerical
keys on the typewriter can be used. If an alphabetic key
is pressed in either of these operations, the keyboard
locks, and the stop key must be pressed.

If the operator discovers that he has made an error in
typing the address of a word to be displayed, he presses
the stop key. There is an automatic carriage return, and
he can attempt again to type the correct address. The
error must be detected before the last digit of the address
has been typed; once four digits have been keyed in, the
contents of that word are immediately and automatically
typed.

If there is a validity error on transmission of a digit
from the typewriter to the arithmetic register, the key-
board locks. The operator presses the stop key in order
to be able to start again,

The operator may discover that he has made an error
in typing the sign and ten digits of a word in an alter
operation. He presses the stop key, the typewriter auto-
matically types a red asterisk (*), and carriage returns.
The operator must then start over by keying in the
4-digit address of the word to be altered.

A typing error undetected by the operator may occur
if less than or more than ten digits and sign are typed in
an alter operation. In either case, pressing the store key
does not store the typed data in the storage location, but
locks the keyboard instead. Pressing the stop key then
causes typing of a red asterisk and a carriage return.

The movement of data from the arithmetic register to
core storage when the store key is pressed is checked for
validity. If an invalid character is detected, a red asterisk
is typed, but there is no carriage return. The validity
check light on the operating panel turns on, and the
error reset key must be pressed, before the stop key is
pressed.
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Bit Typing on Validity Check

As described in the section on the TYP operation code,
there is a validity check on data moved from core stor-
age to the arithmetic register, and on movement of data
from the arithmetic register to the console typewriter.
Typing always takes place, except in the case of a
validity error on transmission from cores by the TYP
instruction. If an invalid character is detected between
the arithmetic register and console typewriter for a TYP
command, bit typing of the invalid character auto-
matically takes place.

Bit typing is the typing of the bit representations
(01236) of the invalid digit. It is preceded by an
asterisk and followed by the letter D, all automatically
typed in red. Assume for example, that +0123456789
in storage is to be typed, but the digit 6, which should
be made up of the 0 and 6 bits, has an extraneous 3 bit.
The typed word appears as follows:

+012345*630D789
red

If there are no bits, only the * and the D are typed.

The purpose of the D is to define it as a digit. In an
alpha word, positions 0, 2, 4, 6, and 8 are identified by
Z for zones, and positions 1, 3, 5, 7, and 9 are identified
by a D for digits. If either digit of an alpha character
is invalid, both the zone and digit are bit-typed. Assume
an alpha word containing ABCDE, @6162636465 in
core storage, in which the 3 digit of the C contains an
extraneous 2 bit added to its O and 3 bits. The word
types as follows:

*
AB 60?63:12ODDE

The bits of both the 6 and the 3 of the 63 are typed,
even though only the 3 was invalid.
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Executing an Instruction from the Console

It is often desirable, in program testing, to create an in-
struction from the console and then have the stored pro-
gram execute it. This is done as shown in Figure 281.

xxxx TAB  Zhxxxxxxxxxx  Contents of instruction counter and pro-
gram register automatically typed on

machine stop.

9995 *xxxxxxxxxx  Display the program register, repeating

the type-out of its contents.

Alter the program register, by pressing
Alter, typing the sign and ten digits, and

*yyyyyyyyyv#

pressing Store.
#indicates it was stored correctly.

9999 XXXX Display the instruction counter. (Note

only 4 digits, with no sign, are typed.)

99954 Alter the instruction counter, giving it
the address of the program register.
#indicates it was stored correctly.

Press the Start key.

FIGURE 281. EXECUTING AN INSTRUCTION
FROM THE CONSOLE

If the instruction counter contains an address of 9995,
it does not increase with each instruction—it stops at
9995. Thus, if the program is run status, it continuously
performs a one-instruction loop. If the status is single-
cycle, the instruction is executed once for each pressing
of the start key.
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