































































































































































































































































































































































































































































































CIRCUIT DESIGNATION CIRCUIT FUNCTION

OR (ACTION) OR (ACTION)
INITIATE
DISCONNECT - 50| (EARLIEST TIME CD MAY BE RE-ENERGIZED
J{ DATA TERMINAL
CD -
~ 3000 N READY
cc - _ DATA SET READY
1 (DATA MODE) »  (DATA MODE)
N CARR. DET.
1 CF,CB B CLEAR TO SEND
T | 30 |e (TRANSMITTED
1 (F1 OR 2) G77777777777777777,
A SIGNAL)
T ‘ MARK HOLD _ RECEIVE
I BB — > DATA
N
G
cc . DATA SET READY)
R (DATA MODE) >  (DATA MODE)
; it Rl
CF,CB ‘ . CARR, DET.,
S ’ ™ CLEAR TO SEND
P
TRANSMITTED
0 (r2 OR 1) SITIITITIITITTIZIITITIT, s
N
: MARK HOLD
> BB I — Rﬁgﬁ“
g --——1]1500—»
ALL TIMES IN ASSUMES: INITIATING HAS INITIATE DISCONNECT
MILLISECONDS, OPTION; RESPONDING HAS RESPOND
NOT TO SCALE; DISCONNECT OPTION
PROPAGATION
TIMES IGNORED
LEGEND
TRANSMITTED SIGNAL CIRCUIT BB CIRCUITS C-
NONE e——— MARK HOLD OFF
] SPACE 1 SPACE ~—— ON
MARK MARK ?ggﬁlgggm ----- "ON" AT OPTION
END OF TERMINAL
DATA FROM BA V77777734  DATA EQUIPMENT

Figure 17. Data Set 103A Space Disconnect Sequence

Local Mode. When the LOCAL key (locking) is depressed, the Data Set enters the local mode. In
this mode, the signals applied to circuit BA are repeated out through the circuit BB. This permits
a “loop-back” test of the BBC cable, the interface connectors, and the signal handling stages in
the DATANET-30 adjacent to the interface. Circuits CB, CC and CF are OFF while in the local
mode, However, the DATANET-30 software is not programmed to perform this test.

If an incoming call should be automatically answered while in the local mode, the Data Set will
revert to normal operation for the duration of the call. The local mode is inoperative while in
the test mode.

Test Mode. The TEST keys are used under Telephone Company direction only.

When the Data Set is in the test mode, circuits CB, CC, and CF are OFF and circuits BA and BB
are opened.
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Data Set 103F2

GENERAL DESCRIPTION. Data Set 103F2 provides for the transmission of binary serial data
on private line data services. The Data Set permits transmission rates up to 300 bauds (300
bits/second maximum) in either or both directions, simultaneously if desired.

The transmission rate to the GE-200 Series Time-Sharing System is 110 baud and transmission can
occur in both directions simultaneously (full-duplex).

PHYSICAL INTERFACE. The cable from the bit buffer unit should be equipped with a cable

terminating in a Cinch or Cannon DB-19604-432 plug mounted in a Cinch DB-51226-1 hood
assembly or equivalent to a Cinch or Cannon DB-19604-433. The cable is equipped with threaded
retaining spacers. The DB-51226-1 hood assembly includes retaining screws which enter these
spacers, retaining the plug against accidental disengagement.

The cable should not exceed 50 feet in length. The 25 pins of the interface connector are assigned
as shown in Figure 18.

Pin Designation Name Pin Designation Name
1 AA Protective Ground 14 - Not Used
2 BA Transmitted Data 15 - "
3 BB Received Data 16 - "
4 CA Request to Send 17 - "
5 CB Clear to Send 18 - "
6 cC Data Set Ready 19 - "
7 AB Signal Ground 20 - "
8 CF Data Carrier Detector 21 - "
9 + P Positive Power 22 , - "
10 - P Negative Power 23 - "
11 CY Originate Mode 24 - "
12 CX Local Mode 25 - "
13 . Not Used

Figure 18. Interface Connector Pins Assignment (103F2)

ELECTRICAL INTERFACE. All data and control circuits in the interface operate with the
interchange signals recommended by the Electronic Industries Association in their document
RS-232-A, “Interface Between Data Processing Terminal Equipment and Data Communications
Equipment.” The following description is in accordance with this document.

All circuits (other than the protective and signal grounds) carry bipolar low-voltage signals .
suitable for use with electronic circuitry. The two binary conditions conveyed by these signals
are:

Data Control
Circuits Circuits Polarity
Mark (“17) OFF -
Space (“0”) ON +
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All voltages are measured with respect to circuit AB (Signal Ground) at the point of inter-
connection; i.e., the interface connector.

The source of an interchange signal must deliver a voltage of between 5 and 25 volts (positive or
negative) into a load whose resistance is not less than 3000 ohms.

The destination of an interchange signal must present an essentially resistive load of resistance
not less than 3000 ohms. The capacitance of the load (measured from the interface connector)
shall not be greater than 2500 pf (uuf).

The load shall not contain an internal potential of more than 2 volts.

Voltage conditions between +3 volts and -3 volts are anomalous and require no specific response
except in the case of “fail safe circuits”, described below. Data and timing circuits must have
rise times so that the signal remains in this anomalous region during each transition for no more
than 3% of the minimum signal element length appropriate to the speed of the channel.

Certain control circuits are designed to be “fail safe”. These include such circuits as “Data Set
ready”, “data terminal ready”, and “request send”, when provided. “Fail safe” operation implies
that the destination can interpret the signal condition as “OFF” when the source has lost power.
In this case, no potential is applied by the source.

The source of any “fail safe” circuit must, under conditions of loss of power, provide a resistance
to signal ground of not less than 300 ohms. This allows the use in the destination of shunt biasing
circuits to ensure the “OFF” response under this condition.

Circuit functions are as follows:

Circuit AA (protective ground) is tied to the frame of the Data Set, which is in turn grounded
to the power system ground through the power cord.

Circuit AB (signal ground) provides the reference point for all other interchange circuits.
In this Data Set it is tied to the frame.

Circuit BA (transmitted data) is used by the data terminal equipment to present data to be
transmitted. It is operative when circuits CA (request to send) and CB (clear to send)are ON.

Circuit BB (received data) delivers the data received by the Data Set. When the Data Set is
idle, or when circuit CF (carrier detector) is OFF, circuit BB is held in the MARK condition,

Circuit CA (request to send) is used by the data terminal equipment to turn carrier on or
off in the Data Set depending upon whether the CA lead is placed in the ON or OFF condition,
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Circuit CB (clear to send) indicates when ON that the Data Set has established a connection
with the distant Data Set and that signals may be applied to circuit BA (transmitted data).

Circuit CC (Data Set ready) indicates when ON that the Data Set is in the data mode; that is,
that it is not in the idle, talk, test, or local condition, nor is it without power.

Circuit CF (data carrier detector) indicates when ON that data carrier is being receivec
from the distant end. In the method of operation used by Data Set 103F, this circuit and
circuit CB (clear to send) carry simultaneous signals.

Circuit CX (local mode), when placed in the ON condition by the data terminal equipment,
holds an OFF condition on the CC circuit and delivers local copy of the data on the BA
circuit to the BB circuit. Carrier is not transmitted to the communication channel in this
mode.

Circuit CY (originate mode) allows the data terminal equipment the option to control
operation of the Data Set in either the ORIGINATE or ANSWER mode. An OFF condition on
the CY lead places the Data Set in the ANSWER mode; whereas, an ON, open circuit, or short
circuit condition on the CY lead places the Data Set in the ORIGINATE mode. If the option
to control is not desired, the Data Set is permanently strapped in either mode as required by
the Telephone Company.

Modulation Rate. = The maximum modulation rate of the channel provided by Data Set 103F2 is
300 bauds (300 bits per second) in each direction, simultaneously. The rate being used on the
GE-255/265 system is 110 baud.

There is no limit on, the interval of MARK or SPACE which may be transmitted.

OPERATION.

Frequency Assignment. Frequency assignment is the same as for Data Set 103A2.

Timing. The CF lead of a given Data Set turns ON after carrier has been received continuously
for 150 ms (+50). It will turn OFF approximately 50 ms (+ 25) after carrier is lost if the loss
is longer than about 20 ms (*10). (Refer to Figure 19.)

Until CF is turned ON, the BB circuit is in the MARK HOLD condition. The HOLD is reapplied
when CF turns OFF.

Transmission of data does not begin until at least 265 ms (+65) after CA is turned ON to allow
the distant end to detect carrier and remove its HOLD condition. CB is turned ON to indicate the
end of this interval.

CPB-1455

156



«——— INITIATE SEQUENCE-(CA) ON
<t———START END OF SEQUENCE-
CIRCUIT CIRCUIT DATA (CA) OFF
DESIGNATION FUNCTION «G——265~—» | <t——MESSAGE ——2>
0 CC (DATA SET READY) ‘ >
R
I cA (REQUEST TO SEND) D>
G
If] CB (CLEAR TO SEND) >
A [ —
T CF (CARR. DET.) l >
1
N BA (SEND DATA) >—— 7775} \AASSY, >
G
BB (RECEIVE DATA) »>
T CC (DATA SET READY) e
E
R CA (REQUEST TO SEND) >
M
I cB (CLEAR TO SEND) g
N
f;‘ CF (CARR. DET.) —
; BA (SEND DATA) .
G
BB (RECEIVE DATA) /8 Y/ —r
%
€ 200> JAN ,r
‘? 50 |«g—— SEQUENCE
65 TERMINATED
NOTES:

*65 MS PERIOD IN WHICH DATA MAY BE RECEIVED (NOT RECOMMENDED)
VARIABLE TIME BETWEEN "END OF MESSAGE'" AND STARTING OF
TERMINATING SEQUENCE - ALL TIMES IN MILLISECONDS, NOT TO
SCALE - PROPAGATION TIMES IGNORED

LEGEND
TRANSMITTED SIGNAL CIRCUIT BB CIRCUITS C-
NONE w———e MARK HOLD OFF
[ SPACE 1 SPACE ON
RECEIVED FROM
oo | EE=T M
MARK MARK OTHER END
[ZZZZZ77]1 DATA FROM BA [ZIIT773 DATA

Figure 19. Data Set 103F Timing Sequence

Two-Point Circuits. The connection of the central console is a two-point circuit consisting of a
single segment terminating in a Data Set at each end. When data sets 103F2 are used on such a
circuit, the set at one end operates in the OR (“Originate”) frequency mode, and that at the other
in the AN (“Answer”) frequency mode. Thus, two-way communication is possible using F1 for
one direction of transmission and F2 for the other.
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Either station may turn its CA lead ON and send data to the other at any time. An interval of at
least 265 ms should be allowed after turning CA on before data is sent to allow carrier recogni-
tion and BB circuit enablement at the far end, as discussed under “Timing” above.

Alternatively, the far end, when it receives the CG signal, may respond by turning on its CA,
returning carrier to the near end. The appearance of a CF signal at the near end verifies the
integrity of the channel and indicates that the near end may send.

It is, of course, possible to leave both CA leads on at all times. Either end may begin to send at
any time, and the CF leads give continuous monitoring of channel integrity.

Loss of Circuit. Loss of continuity of either direction of the telephone channel will cause the CF
lead to go OFF and BB to the MARK HOLD condition at the end or ends losing tone. This may be
used to call attention to this loss if its time of occurrence does not coincide with an expected
carrier loss.

Local Mode. When the LOCAL circuit is turned ON, the Data Set enters the local mode. In this
mode, the signals applied to the BA circuit are repeated out through the BB circuit. This permits
a “loop-back” test of the BBC’s interface cable, the interface connectors, and the signal handling
stages in the DATANET-30 adjacent to the interface. However, the DATANET-30 software is
not programmed to perform this loop back test.

In the local mode, the CC leads if OFF. In addition, the Data Set is prevented from transmitting

until the local mode is turned OFF. The carrier detector and CF lead remain operative.

Test Mode. When the Data Set is in the test mode, the CC and CF leads are OFF, the CA and BA
circuits are deactivated, and the BB circuit opened. The local mode is inoperative while in the
test mode.

If the test buttons are accidentally pressed when no carrier is being received, the test mode is
invoked, but will not lock in. Releasing the button will restore the Data Set to normal.

If the test buttons are accidentally depressed while carrier is being réceived, there will be
no effect.

In either case, the button is not illuminated.

If a button should accidentally be pressed just as carrier is received, the Data Set may enter the
test mode, indicated by illumination of the button.

In this case, the Data Set may be restored to normal by pressing and releasing the TEST button.

TERMINAL EQUIPMENT

The only terminals available for communicating with the GE-255/265 at the time of this writing
are the Models 33 and 35 Teletype units produced by the Teletype Corporation.

Common to these two models is the fact that both transmit and can receive the American Standard
Code for Information Interchange (ASCII) Character Set.

This character set and its transmitted bit patterns are shown in Figure 20. When the GE-255/265
Time-Sharing System receives these codes they are translated to the GE-225 or 235 codes. (Refer
to Appendix B.)
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b, bs bg by bSbe_1 E’_O.Oo o01 010 o11 100 101 110 111
l Ng 0 1 2 3 4 5 6 7
0 0 0 O 00 NUL SOH STX ETX EOT ENQ ACK BEL
0 0 0 1 01 BS HT LF VI FF CR SO SI
0 0 10 02| DLE DCl DC2 DC3 DC4 NAK SYN ETB
0 0 1 1 03 CAN EM  SS ESC FS  GS RS Us
01 00 04 SP ! " # $ v &
010 1 05| () I o/
0 1 1 0 06 0 1 2 3 4 5 6 7
01 1 1 07| 8 9 [+ ;T < = T 7]
1 0 0 0 10 ' A B c D E F G
100 1 11 H 1 J K L M N 0
1010 12 P Q R s, T U \ W
1 0 1 1 13 X Y z r ~ ] A 3
1 1 0 O 14 @ a b c d e £ g
1 1 0 1 15 h i 3 k 1 m n
1 1 1 0 16 P q r s t u v w
1 1 11 17 x y z { - 1 | DEL

Control Characters

NUL
SOH
STX
ETX
EOT
ENQ
ACK
BEL
BS

HT

LF
VT
FF
CR
SO
ST

(co)

Null

Start of Heading (CC)

Start of Text (CC)

End of Text (CC)

End of Transmission (CC)

Enquiry (CC)

Acknowledge(CC)

Bell (Audible or attention signal)

Backspace (FE)

Horizontal Tabulation (punched card skip)
(FE)

Line Feed (FE)

Vertical Tabulation (FE)

Form Feed (FE)

Carriage Return (FE)

Shift Out

Shift In

Contrdvl Characters

DLE
DC1
DC2
DC3
DC&
NAK
SYN
ETB
CAN
EM
SS
ESC
FS
GS
RS
us
DEL

Data Link Escape (CC)
Device Control 1

Device Control 2

Device Control 3

Device Control (stop)
Negative Acknowledge (CC)
Synchronous Idle (CC)

End of Transmission Block (CC)

Cancel

End of Medium

Start of Special Sequence
Escape

File Separator (IS)

Group Separator (IS)
Record Separator (IS)
Unit Separator (IS)
Delete

Communication Control. (FE) Format Effector. (IS) Information Separator.

Figure 20. Proposed Revised American Standard Code for Information Interchange
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Symbol

Name

Space (normally nonprinting)
Exclamation Point

Quotation Marks (diaeresis)
Number Sign

Dollar Sign

Percent

Ampersand

Apostrophe (closing single quotation
mark; acute accent)

Opening Parenthesis

Closing Parenthesis
Asterisk

Plus

Comma (cedilla)

Hyphen (minus)

Period (decimal point)

Slant

Colon

Interchange (continued)

160

Symbol

RV A

Semicolon
Less Than
Equals
Greater Than
Question Mark

Name

Grave Accent (opening single

quotation mark)
Opening bracket
Tilde

Closing bracket
Circumflex
Underline
Commercial at
Opening brace
Overline
Closing brace
Vertical line

Figure 20. Proposed Revised American Standard Code for Information
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Some of the peculiarities of these codes and keys are discussed below.

Model 33 Teletype Unit

Principal parts of the Model 33 Teletype Unit are:

Control Unit

Keyboard

Paper Tape Punch (Optional)
Paper Tape Reader (Optional)

Refer to Figures 21 and 22 for details on the Model 33 controls and keyboard.

CONTROL UNIT. (Modes of Operation)

Control

Rotary Dial
(or touch tone)

ORIG (Originate)

CLR (Clear)
ANS (Answer)

TST (Test)

LCL (Local)
BUZ-TRLS

OUT OF SERV.
BRK-RLS (Break

Release)

REST (Restrain)

NORMAL-RESTORE

Loudspeaker

Use

For dialing telephone numbers.

Depress to obtain a dial tone to dial a number.

Depress to change from one mode to another, or to turn off teletype-
writer when using Local Mode.

Use only when receiving calls from another teletypewriter while in
Local Mode of operation,

Used by Telephone Company.

Depress to perform local off-line work such as tape punching. This
mode cannot connect with the computer.

Buzzer sounds when paper supply is low. Depress button to silence
buzzer. Replace paper roll and push “CLR”.

Places station out of service (i.e., for repairs, changing paper, tape,
etc.) or for receiving calls on the telephone.

Depress to free keyboard after a “break” signal. (Signal causes
keyboard to lock until this button is depressed.)

Light indicates that sending speed is too fast when communicating with
a station of lower speed. If the speed is not reduced a “break” signal
will interrupt the communication.
Should always point to NORMAL.
Usually located under the keyboard at the right. A volume control key
permits adjusting of the volume of the loudspeaker. (In some cases a

handset may be provided.) If button is turned as far as possible
counterclockwise no dial tone will be audible.

CPB-1455

161



REL

B.SP.

PAPER TAPE PUNCH

STOP
FREE

PAPER TAPE READER

OFF

ON

BRK-RLS

OUT OF SERV. NORMAL-RESTORE
®

ORIG CLR  ANS TST LCL BUZ-RLS

REST

Figure 21. Model 33 Controls

OOOO0OOOOOOLOOE
EOOOOHOLLOOOB®
HOOOOOALLOOO®®E

HOOOOOOOOOOE

SPACE

Figure 22. Model 33 Keyboard Arrangement
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KEYBOARD. The keyboard operates in a similar fashion to a standard typewriter with the

following exceptions:

The keyboard illustrated in Figure 22 is the correct one for a teletypewriter communicating
with the GE-200 Series Time-Sharing System and it should be ordered like this from the

Telephone Company.

Letters of the alphabet are printed in capital letters only. There are no small letters.

The SHIFT key is non-locking and must be held depressed when typing shift-type characters.

RETURN
LINE FEED

HERE IS

REPT (Repeat)

RUBOUT

ALT MODE
(or ESC)

BREAK

Returns the carriage to the left margin.
Moves the paper up one line at a time.

When this key is depressed, it causes the contents of the answer back
drum to be transmitted.

To repeat the same character, this key is held depressed while the
desired character key is operated. The latter is released and the
REPT key is held until the desired number of characters have been
typed. (If it is an upper case character, the SHIFT key must be held
along with the REPT key.)

This key has a non-printing function. It can also be used in conjunction
with the backspace button on the tape punchto delete errors in punching
tape.

Causes line currently being typed to be deleted. On newer models this
key is deleted and CONTROL X performs this function.

Causes the keyboard to lock until the BRK-RLS (Break Release) is
depressed. The computer will respond to this signal by terminating
output (if transmitting output) and if it is running a program, it will
stop execution., Response by the computer is acknowledged by the
typeout “STOP/READY”. Recommended procedure: depress simul-
taneously the CTRL (control) SHIFT, and P keys. This causes
transmission of one (and only one) Break characters. This procedure
prevents any possibility of terminating operations and does not cause
the keyboard to lock.

The following keys are operated in conjunction with the control key. They are nonprinting,

operational functions.

By holding the CTRL key depressed and then depressing the desired

key, these functions are activated.

WRU (Who are
you)

EQT (End of
Transmission)

X-OFF

X-~ON (Control Q)

This key will activate an immediate response from the computer:
THIS IS TIME-SHARING GENERAL ELECTRIC CO.

When this key is depressed it will cause an immediate disconnection
from the computer and turn off the teletype.

Some Model 33’s come equipped with a perforated tape reader, which
will stop if this code is encountered on the perforated tape or received
from a remote station.

Some Model 33’s (optional feature) come equipped with a perforated

tape reader which will start when receiving the X-ON code. (Refer
to the description of the perforated tape reader which follows.)

CPB-1455

163



_PERFORATED TAPE PUNCH. For perforating tape from the local keyboard or from a remote
location, the punch generates a rowofholesfor each character (including the nonprinting functions)
on the teletypewriter. (The perforated tape punch is located on the upper left side of the tele-
typewriter,) It produces one inch (8 level) fully perforated tape. The eighth level is always
punched with any keyboard generated code. -(The eighth level is parity.)

The following buttons control the paper tape operation.

ON and OFF buttons - Any typed or printed information may be punched on paper tape simply by
turning the punch unit “ON” (depressing the “ON” button). It will then punch all information until
the “OFF” button is depressed to turn it off.

B.SP. (Backspace) - Each time this button is depressed the paper tape is moved backwards one
character. This button is used with the RUBOUT key to delete errors in the tape. The character
(or characters) in error are each moved back under the punch and then for each character to
be deleted the RUBOUT key is depressed.

REL (Release) - This button frees the tape so that the user can manually pull blank tape through
the punch for new tape insertion. (This tape cannot be read through the tape reader.)

PERFORATED TAPE READER. (Located at lower left side of the teletypewriter.) For trans-
mitting information on the paper tape. The paper tape reader has one control switch with three
positions:

1. START - forward position - starts the tape moving through the reader.
2. STOP - middle position - stops the tape reader.
3. FREE - locked bottom position -allows the tape to be pulled manually through the reader.

The Model 33 can be ordered with an option for automatic reader control. With this option, the
paper tape reader will respond to the X-ON and X-OFF signals. However, this option must be
acquired through a special order to the Telephone Company.

To insert the tape in the Tape Reader:
1. Open the clear plastic tape gate by pushing the grey lock on the right side to the right.

2. Place the tape surface facing upward with the tape feed holes (small holes) over the tape
feed wheel (the smaller side of the tape to the left).

3. The code holes of the first character to be transmitted should be placed slightly behind
the sensing pins.

4. Close and lock the tape gate by pushing down. When ready to transmit, put the tape read
switch in the START position. (The operator must start the tape for each transmission
to the computer.)

The tape will stop only when the central switch is moved to STOP or it runs out of tape, unless
the special modification for “X-ON” and “X-OFF” has been made.

Note: A Model 33 is limited to printing 72 characters per line. However, the printing mecha-
nism can easily be modifed to print 75 characters per line.
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Model 35 Teletype Unit

Principal parts of the Model 35 Teletype unit are:

Control Unit
Keyboard

Perforated Tape Punch
Perforated Tape Reader

Refer to Figures 23 and 24 for details on the Model 35 controls and keyboard.

CONTROL UNIT. (Modes of operation)

Control

Rotary Dial
(or Touch Tone)

ORIG (Originate)

CLR (Clear)
ANS (Answer)

TST (Test)

LCL (Local)
BUZ-RLS
(Buzzer Release)
OUT OF SERV.
BRK-RLS
(Break Release)

REST (Restraint)

NORMAL-RESTORE

Loudspeaker

Use

For dialing telephone numbers.

Depress to obtain a dial tone to dial a number.

Depress to change from one mode to another, or to turn off teletype-

~ writer when using Local Mode.

Use only when receiving calls from another teletypewriter while in
local mode of operation.

Used by Telephone Company.

Depress to perform local off-line work such as tape punching. This
mode cannot connect with the computer.

Buzzer sounds when paper supply is low. Depress button to silence
buzzer. Replace paper roll and push “CLR”.

Places station out of service (i.e., for repairs, changing paper, tape,
ete.)

Depress button to free keyboard after a “break” signal. (Light causes
keyboard to lock until button is depressed.)

Light indicates that sending speed is too fast when communicating with
a station of lower speed. If the speed is not reduced a “break” signal
will interrupt the communication.

Should always point to NORMAL,
Usually located under the keyboard at the right. A volume control key
permits adjusting of the volume of the loudspeaker. (In some cases a

handset may be provided.) If a button is turned as far as possible
counterclockwise, no dial tone will be audible.
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BRK~RLS REST

o

£
&,

D D TD ROTR HERE BREAK
CALL IN OFF ON ON Is

NO
DIAL BY INCPT CON sveC

KI T TIS TIR M3§°R
) © O 8

OUT OF SERV. NORMAL-RESTORE

m

SPKR. VOL.

TELEPHONE
Q DIAL

ORIG CLR  ANS TST  LCL BUZ-RLS
(END OF LINE LIGHT)

Figure 23. Model 35 Controls

OOOOOOOOOLOO
HOOOOOLLOLOOG®
HOOOO®LOLOOOO®

HOOOOOOOOOO
® e ®®E

Figure 24. Model 35 Keyboard Arrangement

NOTE: In the new Telephone Company standard the ESC (or ALT Mode) key has been deleted and
CTRL X performs the same function.
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There are six lights’on the upper right side of the unit which are not used with the system. These

are:

DIAL, BY, INCPT, NO CON, SVC, PA

Column Indicator - (located at upper right side of keyboard.) The metal pointer on scale indicates
which column has just been printed (typed/punched).

End of Line - (red light) Indicates when end of line is approached, and has no effect on computer

or teletypewriter.

Control Buttons - (located to the left of the keyboard--all equipped with lights).

TD -
CALL IN

TD -
OFF

TD -
ON

ROTR -
ON

HERE -
IS

BREAK -

Control Modes:
K (keyboard) -

KT (keyboard -
tape)

T (Tape) -

TTR (Tape to -
~Tape Receive)

TTS (Tape to -
Tape Send)

MOTOR ON -

not used

turns local tape reader off
starts local tape reader
not used

when this key is depressed, it causes the contents of the answer back drum
to be transmitted. ‘
will cause the keyboard to lock until the BRK-RLS (Break Release) is
depressed. Depression of the break key will terminate whatever action is

taking place in the computer with respect to this terminal, and cause a
STOP/READY to be typed.

for obtaining page copy only.

for obtaining page copy and perforating tape simultaneously or for trans-
mitting, punching a copy tape and page copy simultaneously.

for perforating tape only or transmitting tape with page copy.

perforates tape from a remote source without page copy.
transmits tape without page copy.
permits punching tape locally (without page copy) without placing station in

LOCAL mode.
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When originating a call, the station is automatically switched to the Tape (T) mode. If a request
to the computer is to be made and has not been previously punched on tape, the user must depress
_the K button before any transmission can be effected.

Note on TTS and TTR modes: In these modes, any one inch wide tape of up to eight levels may
be transmitted or received. If communication with the computer is desired with a nonstandard
code, a special program to handle the conversion of code will be required.

KEYBOARD. The keyboard operates in a similar fashion to a standard typewriter with the

following exceptions:

Letters of the alphabet are printed in capital letters only. There are no small letters.

The shift key is nonlocking and must be held depressed when typing shift-type characters.

RETURN
LINE FEED

REPT (Repeat)

RUBOUT

ALT MODE
(or ESC)

Returns the carriage to the left margin.
Moves the paper up one line at a time.

To repeat the same character, this key is held depressed while the
desired character key is operated. The latter is released and the
REPT key is held until the desired number of characters have been
typed.

This key has a nonprinting function and is used following operation of
the return to end-paper-tape input. It can also be used in conjunction
with the backspace button on the tape punchto delete errors in punching
tape.

This key causes line currently being typed to be deleted. (On newer
models this key has been deleted but control X will perform the same
function.)

The following keys are operated in conjunction with the control key. They are nonprinting,

operational functions.

By holding the CTRL (Control key) depressed and then depressing the

desired key, these functions are activated.

WRU (Who are
you)

EOT (End of
Transmission)

X-OFF

X-ON (Control Q)

This key will give an immediate response from the computer: THIS IS
TIME-SHARING GENERAL ELECTRIC CO.

When this key is depressed it will cause an immediate disconnection
from the computer and turn off the teletypewriter.

This code causes the paper tape reader.to stop if encountered on the
paper tape.

" This key causes the paper tape reader to start if received from a

rembote station.

(Refer to description of paper tape reader on page 31,)
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Four red keys, two on each side of the space bar, are used for local action only. They do not
generate any code on a paper tape or transmit a code to the computer.

From left to right they are:

LOC B.SP. Backspaces the paper tape in the punch, one space for each time it is
depressed.
LOC LF Spaces the carriage up.
LOC CR Returns the carriage to the left margin.
REP.T Explained in previous section.
Note: The exact position of these keys may vary.

PERFORATED TAPE PUNCH. For perforating tape from the local keyboard or from a remote
location, the punch generates a row of holes for each character (including the nonprinting functions)
on the teletypewriter. (Located at the upper left side of the keyboard.) It produces one inch
(8 level) of fully perforated tape. The eighth level is always punched with any keyboard generated
code. (The eighth level is parity.)

The teletypewriter must be in LOCAL (LCL) and the “KT” mode for punching tape without
transmission to the computer (It will also punch tape in the “T” mode, or master on, but will not
generate a page copy.)

Deleting errors on the tape, press the “LOC B.SP” button for each character to be deleted; then,
depress the RUBOUT key for each character. (The RUBOUT generates a row of 8 punches
which is then ignored by the tape reader.)

PERFORATED TAPE READER. (Located on the far left of the teletypewriter.) For transmitting
information via paper tape, the reader itself is equipped with a switch which has two positions:

FREE - for free wheeling, to insert tape without raising the tape gate. This is a non-
locking position of the switch--it must be held in this position.

RUN - regular position of the switch.

Control of the tape reader is by means of the buttons TD ON and TD OFF. The teletypewriter
must be in the KT, T, or TTS mode to operate the tape reader.
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To position the tape in the tape readeri
1. Press the square button to release the tape gate.

2. Place the tape surface facing upward with the tape feed holes (small holes) over the tape
feed wheel (the smaller section of tape facing away from the operator).

3. The code holes of the first character to be transmitted should be placed slightly behind
the sensing pins.

4. Close and lock the gate by pressing it down.

5. To start the tape press TD ON.

The tape will stop when it reads an X-OFF code, runs out of tape, jams, or if any of the following
keys are depressed: K, TTR or TD OFF. .
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11. OFF-LINE REPORTING ROUTINES

GENERAL

During a normal day’s operation, the time-sharing system captures on magnetic tape and the disc
storage unit the information needed to prepare customer invoices, The amount of each customer’s
central processor time is written on magnetic tape (the daily CPU usage tape). The amount of
time each teletypewriter spends in accessing the time-sharing system is recorded on the disc
storage unit.

At the end of each day’s operation, their records are obtained from the time-sharing system.
The daily CPU usage tape is replaced by another tape to capture the next day’s information. The
terminal time retrieval program is run on the time-sharing central processor to remove the
teletypewriter time information from the disc and place it on magnetic tape. This magnetic tape
(the monthly teletypewriter time) maintains an accumulation of the month~to-date time used. The
teletypewriter time-accumulation areas on the disc are then set to zero in preparation for the
next day’s operation.

The daily CPU usage tape is then entered into the Billing Master Pack run, This run combines
the information on the current day’s tape onto a month-to-date accumulation tape (the monthly
CPU usage tape).

At the end of each month, the monthly CPU usage tape and the monthly teletypewriter time tape
are sorted into order by date withinuser number. These sorted tapes contain a detailed breakdown
of time-sharing usage by each customer.

If automatic invoices are desired, a computer program must be written which accepts as input
the two sorted monthly information tapes, a master name and address file, and punched card
exceptions and changes. The output from such a program would be the invoice.

The Terminal Time Retrieval routine must be run on the time-sharing central processor.
However, all of the other reporting routines may be run as off-line batch processing jobs on a
GE-225 or 235 system if such a system is available, If such a system is not available, they must
be run as batch processing jobs on the time-sharing central processor, In this event, the time-
sharing system must include a printer and four magnetic tape units.
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BILLING MASTER PACK

Purpose
The purpose of the Billing Master Pack routine is to combine all of the daily central processor

unit (CPU) usage tapes, generated by the time-sharing system during the daily processing, onto a
monthly CPU usage tape.

Input

The input to the Billing Master Pack routine consists of the daily CPU usage tape, and the
previous day’s monthly CPU usage tape. A date card is also inserted in the routine,

Output

The only output from the Billing Master Pack routine is the current monthly CPU usage tape.

Processing

The previous day’s monthly CPU usage tape is copied onto the current monthly CPU usage tape.
Today’s daily CPU usage tape is then added to the current monthly CPU usage tape.

The records on the daily CPU usage tape are 24 words in length and are written one record to a
block. Much of the information contained in this record is not needed for customer billing, When
copying the record onto the monthly CPU usage tape, this unnecessary information is discarded
and the necessary information is written as an 8 word record.

The abbreviation for the system name is written on the daily CPU usage tape as one full word of
three BCD characters. When condensing this recordto be written on the monthly CPU usage tape,
it is converted to a one-character code as follows:

BAS becomes A
ALG » B
DIP » C
XAL » D
XBA » E
EDT » F
EDI » G
WIZ » H
FOR ” I

XFO J
TSA K

Control totals of the number of CPU seconds that have been accumulated are typed on the console
typewriter at end of the job.
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Equipment Required

GE-225 or 235 central processor.

3 magnetic tape units on controller 1,

Operating Instructions

1,

10,

11,

Prepare the date card in the following manner:

Columns
1-4 Enter “DATE”,

- 5-6
7-8 Enter the month in numerals, If only one digit, use a zero to fill the field.
9-10 Enter the day. If only one digit, use a zero to fill the field,

11-12 Enter the year.

Example: July 8, 1967 would be punched starting in column one as DATE 070867,

Place date card after transfer card.

Place the daily CPU usage tape on tape unit 0,

If other than the first day of the month, place the previous day’s monthly CPU usage tape
on tape unit 1,

Place a scratch tape on tape unit 2.

Set the console switches to normal,

Load the program deck,

After the typeout: SET 19 FIRST TIME TOGO 0, do one of the following: If this is the
first day of the month, and there is no previous monthly CPU usage tape mounted on tape
unit, set switch 19 and toggle the zero switch, If this is not the first day of the month
and the previous day’s monthly CPU usage tape is mounted on tape unit 1, toggle switch 0.
Save the previous day’s tape from tape unit 1.

If backup is desired, run the GET tape copy subroutine (GET 042), using the tape from
tape unit 2,

Third generation tapes may be used for new first generation tapes.
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Typewriter Messages

PREVIOUS 1-6 SEC XXXXXXXXX

This is the total amount of CPU time in 1/6 of seconds that is being carried forward from

the previous day.

DAILY 1-6 SEC XXXXXXXXX

This is the amount of CPU time in 1/6 of seconds that was utilized during the current day’s

time~-sharing operation,

CURRENT 1-6 SEC XXXxxxxxx

This is the total amount of CPU time in 1/6 of seconds that has been used for the current
month, This figure should be the sum of previous 1-6 SEC and DAILY 1-6 SEC appearing
immediately above, This figure should also agree with the previous 1-6 SEC typeout from the

This figure should agree with the CURRENT 1-6 SEC typeout from the
Billing Master Pack run of the previous day.

Billing Master Pack program which will be run the next day,

NO DATE CARD

No date card was inserted. Insert the date card and toggle Switch O.

Input Card

The format for the date card required for the Billing Master Pack run follows.

row  BILLING MASTER PACK

system TIME-SHARING BILLING

GE 225 MULTIPLE CARD LAYOUT
BINARY CODED DECIMAL DATA

DATE |
CARD

DAT (EAA

1231456

MMDIDY

78911011

4

|

13 14 1516 17 18119 20 21122 23 24125 26 27128 29 30131 32 33134 35 36|37 38 39140 41 42[43 44 45/46 47

I
|
|
|
!
1
I

| 1 | | !

|
i
i
t
|

1
1
|
i
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Magnetic Tape Layouts

The magnetic tape layouts for both the input and output of

INPUT

the Billing Master Pack run follow,

run: BILLING MASTER PACK
fie, DAILY CPU USAGE

GENERAL @D ELECTRIC

RECORD LENGTH: _24 WORDS

BLOCKING FACTOR: _L RECORD

RECORD TYPE: BIN GE 200 SERIES MAGNETIC TAPE RECORD LAYOUT SHEET PAGE: OF:
Daily CPU Usage Record
SYSTEM USER NVUM BER
o VAME . 2 3 . 5 6 7
[ L. .1, PR O A A O I A P I
DATE on 0FF
8 9 10 11 12 w TIME 1 15 TIME
[ T T . T [, laMolMmo] /oAb Al ZIvrlye]l [ ] L 1. | 1.
RUN: __ BILLING MASTER PACK GENERAL@ ELECTRIC RECORD LENGTH: __8 WORDS
Fite. _ MONTHLY CPU USAGE BLOCKING FACTOR: 60 RECORDS
RECORD TYPE:___ BIN GE 200 SERIES MAGNETIC TAPE RECORD LAYOUT SHEET PAGE: OF:
Tape Label
0 1 2 3 4 5 6 7
BlTJE]ofJolimJoJafelrlalylsigajajajajafs L1
8 9 10 11 12 13 14 15
L ror e ror oottt ]
Monthly CPU Usage Record
USER NUMBER [sysT TE TrimE ON TiME OF F
0 @eo) /2;‘("!5' 3 ?gco) 4 5(}{,,54?- -8i) |, ; (ilzé‘c. Z/A)-J
L T T T molmol /Ioaloal /lvrlye| [ ] L. | ]
8 9 10 11 12 13 14 15
L r ettt T T T
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OUTPUT

RuN: __ BILLING MASTER PACK GENERAL @ ELECTRIC RECORD LENGTH: 8 WORDS

e, MONTHLY CPU USAGE

BLOCKING FACTOR: 60 RECORDS

Recoro Type._ BIN GE 200 SERIES MAGNETIC TAPE RECORD LAYOUT SHEET PAGE:_____OF:_
Tape Label

Y 1 2 3 4 H 6 7.

elrltJefeft[mlofafcJrlafuls[afafalalfalalal [

8 9 10 11 12 3 14 15
o rrrrrrrrero ot

16 17 18 19 2 21 22 23
e rrorerrerer ot ]

Monthly CPU Usage Record

P ey T EER o | oL g |, TEES

| [ T T T 1 [molmo[/Toploal ¢vRvel T [ [ T T [ T 1T
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BILLING
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USAGE

Top Level Flowchart of Billing Master Pack

START

|
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MONTHLY CPU [¢—— MONTHLY CPU
USAGE TAPE USAGE TAPE

EOF

FIRST
DAY OF THE
MONTH?

READ
DAILY CPU
USAGE TAPE

EOF

TYPE
CONTROL
TOTALS

CHANGE SYSTEM
NAME TO AN
A,B,C CODE

I

PACK 24-WORD
RECORD INTO AN
8-WORD RECORD

B!

¥ I

WRITE
MONTHLY CPU
USAGE TAPE

v

END OF JOB

Functional Flowchart of Billing Master Pack
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TERMINAL TIME RETRIEVAL

Purpose

The purpose of the Terminal Time Retrieval routine is to extract from the time-sharing disc the
amount of teletypewriter time used under each user number and the number of storage units being
used by each customer,

Input

The input to the Terminal Time Retrieval routine consists of the catalog and validation records
from the time-sharing disc and the previous day’s monthly hours and storage tape. A date card
is also needed to insert in the routine,

Output

The only output from the Terminal Time Retrieval routine is the current monthly hours and
storage tape.

Processing

The previous day’s monthly hours and storage tape is copied onto the current monthly hours and
storage tape.

The number of storage units being used by each customer for the current day is calculated from
the information contained in the catalog records on the time-sharing disc. Storage units are
calculated on the basis of 1 unit for each 512 words (or portion thereof) of disc storage space
that is used to store a customer’s program. These storage unit records (one per customer) are
written on the monthly hours and storage tape,

The amount of teletypewriter time (in minutes) used under each user number during the current
day is taken from the time-sharing disc. This information is carried in the user’s validation
record., These teletypewriter time records (one per user number) are written on the monthly
hours and storage tape. After the user’s teletypewriter time is taken from the disc, the
accumulation area is set to zero in preparation for accumulating the next day’s teletypewriter
time,

Equipmént Required
GE-225/235 out of time-sharing environment.

Disc loaded with time-sharing operating information. Two low density tape units on controller
1,
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Operating Instructions

1. Prepare the date card in following manner:

Columnus
1-4 Enter “DATE”,
5-6
7-8 Enter the month in numerals, If only one digit, use a zero to fill the field,
9-10 Enter the day. If only one digit, use a zero to fill the field.
11-12 Enter the year.

Example: July 8, 1967 would be punched starting in column one as DATE 070867.
2. Place date card after transfer card.
3. Place a scratch tape on unit 2,
4. If other than first day of month, place previous day’s tape on tape unit 1.
5. Set console switches normal, clear the disc.
6. Load up program deck for terminal time retrieval.

7. After the typeout “SET DESIRED SWITCHES t t t+ TOGGLE 0”, set the following switches
to required settings:

SWITCH 17 - NORMAL - Terminal times in validation records are set to zero.
DOWN - Terminal times are left on disc.
SWITCH 18 - NORMAL - Tape records are written for information currently on
disc.
DOWN -  Tape records are not written for currentinformation.

SWITCH 19 - NORMAL

A previous terminal time tape is mounted for copying.
DOWN -  Previous tape not to be copied,

8. Save the previous day’s tape from tape unit 1.

9, If backup is desired, run the GET Tape Copy subroutine (GET 042).

10. Third generation tapes may be used for new first generation tapes.
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Typeout

E1l No date card was inserted. Inset the card and toggle 0.
E3 An Error was detected on the catalogrecord of the disc address typed. Record bypassed.
E6 Bad storage information was detected in disc address typed. The routine types user

number and proceeds,
E7 Same as EB.
E19 First two words of validation record for listed user number have been destroyed.

Terminal times are rejected but not zeroed. Validation record should be investigated
and corrected or revalidated immediately.

TAPE ERR

An error has been detected on tape. Toggle 0 to end the run, Hold switch 19, toggle 0 to
try again, ,

DISC ERR

An error has been detected on disc, Toggle 0 to bypass record and continue the run. Hold
switch 19 and toggle 0 to try again.,

PREVIOUS MIN, XxxXxXxxX
This is the total amount of teletypewriter time in minutes that is being carried forward from

the previous day. This figure should agree with the MTD MINUTES typeout from the Terminal
Time Retrieval run of the previous day.

TODAYS MIN, XXXXXX

This is the amount of teletypewriter access time in minutes for the current day’s time-
sharing operation,

MTD MINUTES xxxxxx

This is the total amount of teletypewriter time in minutes that has been used for the current

month, This figure should be ‘the sum of the PREVIOUS MIN, and TODAYS MIN, appearing

immediately above. This figure should also agree with the PREVIOUS MIN. typeout from

the Terminal Time Retrieval run which will be run the next day.

COPY COMPLETE  With switch 19 normal, the tape on handler 1 has been copied on the
tape on handler 2, (End of file and End Fence have not been written at
this time.)

END PASS 1 Switch 17wasdown, All other requested operations have been completed.
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Possible Options
1. Write current data and zero disc.
Leave switches 17 and 18 in normal position. If copy not required, set switch 19.
2. Copy previous tape and write current data on tape.

Set switech 17 to avoid clearing terminal times on disc. Types “END PASS1”
and allows you to make new switch settings and continue.

3. Copy previous tape and zero times on disc.

Set switch 18 to avoid writing current data on tape 2, Types “COPY COMPLETED”
and “END?”,

4. Copy tape.

Set switches 17 and 18 down. Copies tape from handler 1 to handler 2, Types
“COPY COMPLETED” and “END”,

5. Zero times on disc,

Set switches 18 and 19 down. Types totals and “END”, Totals should agree with
the totals from a write tape only run (switch 17 down),

Input Card

The format for the date card required for the Terminal Time Retrieval run follows.

GE 225 MULTIPLE CARD LAYOUT
v TERMINAL TIME RETRIEVAL BINARY CODED DECIMAL DATA
TIME-SHARING BILLING

|SYSTEM

T

DATE

I
1
|
caro \
|

I
|
|
t
!
|

T f T T T
| 1 | | | |
| | | | | |
! ! | | | l
| t | ! 1 |
| | I | | !
! | | | | |

oyY | | | | | | | | | | [ :
1011 12]13 14 15116 17 18119 20 2122 23 24125 26 27128 29 30I31 32 33134 35 36/37 38 39/40 41 42143 44 45/46 47 448

| | | ! | | | | [ | |
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Magnetic Tape Layouts

The magnetic tape layouts for both input and output for Terminal Time Retrieval run are
illustrated below.

INPUT
RUN: _TERMINAL TIME RETRIEVAL GENERAL @B ELECTRIC RECORD LENGTH: 8 WORDS
Fite; __MONTHLY HOURS & STORAGE BLOCKING FACTOR: 20 RECORDS
eEcorD TypE. BIN GE 200 SERIES MAGNETIC TAPE RECORD LAYOUT SHEET PAGE. oF.

Tape Label

0 1 2 3 4 5 6 7

SlTlcJofJofrJRTA[w AT [ [sfcfafofQlolelofe] [ |

Storage Units Record

CATALOG = Vol a
~NumBgr DATE (Besn) Uairs /1/0 7 Useso
o €8e2) 1 H 3 ] 5 6 7

| oloJoleclelclyRr[¥yRr|moluoloAalos

Teletypewriter Time Record

USER NUMBER

(Bes) .

2

DATE CBed)
4

‘A" RATE .
TERMINAL TIME
5 CmineTss)

"B KATE
TERMINAL TimeE
6 CMINUTES)

e ROATE
TERMINAL TIME
7 (miNvTES)

[ 1]

[ ]

vlvly

3
Yy RlyRin olmoloslon

L[,

[

b
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ouUTPUT

RUN: TERMINAL TIME RETRIEVAL GENERAL @ ELECTRIC RECORD LENGTH: 8 WORDS
FILE: MONTHLY HOURS & STORAGE BLOCKING FACTOR: 20 RECORDS
RECORD TYPE:_ BIN GE 200 SERIES MAGNETIC TAPE RECORD LAYOQUT SHEET PAGE: OF:
Tape Label
0 1 2 3 4 5 6 7
Bl7JeJofJeJrJerlAaw alo]r [sTclaleofefoolefel [ [,
8 9 10 12 14 15

S

16 1y 18 19 20 2

LT

ettt r et 1

Storage Units Record

CATA RO BCD 7
Nom BER eaTe (8 SONrse NoT USED
o (Beod 1 2 3 4 5 6 7

| . [ . JoloJoJelelc|vRrlvRimolmolopfol T T T T T [ 1. 1.

Teletypewriter Time Record

Uiy Re" bare coesy | mgare oy L TE R
0 C 1 ' 2 3 4 5 CmMINUVTESD 6 mMINUTES) 1 (mmvvres)
[ T T . T T Teloglglyelvelmolmolonlopl T [ [ T [ 1. 1[.]
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Disc Storage Layout

The disc storage layouts follow,

RUN: __TERMINAL TIME RETRIEVAL ' GENERAL @D ELECTRIC  Rrecoro LencTH: 8_HORDS
VARIABLE LENGTH:
Fite. . CATALOG RECORD ‘ BLOCK LENGTH: NO LIMIT
GE 200 SERIES DISC SECTOR LAYOUT SHEET PAGE: OF:

RecorD TYpe._BIN

Catalog Record

vsep NUMBER PROGRAM NaméE BEGINNING ENDING ey Used
o (Bad) P 2 €aeo) 3 1 ADDRESS s ADDORESS 6 7

L rrrererrere e b

. VARIABLE LENGTH:
RUN: GENERAL@ ELECTRIC RECORD LENGTH: _UP_TO 128 WORDS
Fite: _VALIDATION RECORD BLOCK LENGTH: __L/RECORD
o e, BIN GE 200 SERIES DISC SECTOR LAYOUT SHEET . 3 or 3

Validation Record
gOKDE Z:ZE 5#7‘5 oF UrlLiDa7ron
0 1 2 3 4 5 6 7
o |7 [a] Jrz[sz]ef2]a] Jr7][37[< ]3[4 [mo[mo[palosly Ry e[77[77]3.7
wA " RBTE “B"RaTE verLare MEsS AGE
TERMINAL TImME  TERMinaL TrME TER MINAL TiE
s 9 (Mot €s 0 Comvres) 1 Cmnotes) 12 13 1 15
ol#1al [ T 1T T 1T T, T T T77[77[77[77[77B7[ 075 TAa] T 1
MES5AGE Ccon’7) VALID TER-
16 7 18 19 L 21 2 23
S P VO O O O I A A I O P I L L 2 R A B A A N T
MINAL ANSWER Bgck DRUM VALIO TERMINAL fNsSWER Bhck
2 2% % 2 23 2 S 31
A N N O O O 22 v A A2 E XA X 2 NN O O P I A I I
DRuM e .
32 33 3 3 36 L7 38 39
Nralaalzglaglsslelefal T [ [ T T T T T T T T T T 1T
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READ
DATE CARD

'

REWIND
OUTPUT TAPE

COPY
PREVIOUS
DAY'S TAPE
READ WRITE
PREVIOUS END TAPE
LABEL LABEL
A

ZERO INDICES
RET | AND CUSTOMER
STORAGE UNITS

READ NEXT
STRT P CATALOG
(DISC)

ST
DATE CARD

TERMINAL
TIME
RETRIEVAL

//Dﬁ
"gb]JjNKYNG

PROGRAM
RECORD?

READ DISC
BILLING
RECORD

is
IT A
VALIDATION
RECORD

TERMINAL
TIME?

SET UP

TIME OVER OUTPUT BLOCK

MAXIMUM?

A 4

PERFORM
TESTW
(WRITE BLOCK)

WRITE ZEROED
| VALIDATION REC
ON DISC

Functional Flowchart of Terminal Time Retrieval
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SAVE CATALOG '
* NUMBER No °
Yes
DETERMINE
STORAGE
UNITS SET UP
STORAGE UNITS
TAPE RECORD

‘ "PERFORM TESTW

(WRITE BLOCK?)
TYPE E2 ERRO%

es)

END OF
CATALOGS?

No STRT

SET END
OF BLOCK

D RETURN WRITE EOF v WRITE
AND END LABEL

]
REWIND TAPE FINAL

BLOCK
WRITE
OUTPUT. BLOCK THE END

INCREMENT
RECORD AND
BLOCK COUNT

RETURN

Terminal Time Retrieval (Cont.)
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CPU USAGE SORT

Purpose
The purpose of the CPU Usage Sort routine is to sort the monthly CPU usage records into user

number sequence which provides a sorted input tape for the preparation of invoices and user
statistics.

Input

The only input to the CPU Usage Sort routine is the monthly CPU usage tape.

Output .

The only output from the CPU Usage Sort routine is the sorted and summarized monthly CPU
usage tape.

Processing

The input records contain the beginning and ending times for each run, During the input coding
element (ICE) of the sort the elapsed time of the run is calculated and placed in word 6 of the
record, After the elapsed times have been calculated, the squeeze coding element (SCE) is used
to summarize the CPU times and create only one record per day per user number, These

summarized monthly CPU usage records are sorted by date within user number. The total
number of seconds of CPU time used during the month is typed at end of job.

Equipment Required
GE-225 or 235 central processor.

5 magnetic tape units on controller 1.

Operating Instructions

1. Mount the monthly CPU Usage (MO CP USG) tape on unit 1.
2. Mount four work tapes on tape units 2, 3, 4, and 5.
3. Run the program using the FORWARD SORT operating instructions,
4, Label the output tape: SR CP USG.
Typeouts

xxxxxx SECS

Where xxxxxx indicates the total number of CPU time in seconds for the run,
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Magnetic Tape Layouts
The magnetic tape layouts for both input and output for the CPU Usage Sort run follow.

i INPUT
RUN: __CPU USAGE SORT GENERAL@ ELECTRIC RECORD LENGTH: 8 WORDS
File. __ MONTHLY CPU USAGE BLOCKING FACTOR: 60 RECORDS
RECORD TYPE:___ BIN GE 200 SERIES MAGNETIC TAPE RECORD LAYOUT SHEET PAGE: OF
Tape Label
0 1 2 3 4 5 6 7
BITIL]OoJOoJ I[M[O[AJCIPIAJUTSIGlATATATATATAT T, ]
8 9 10 1 12 13 14 15
e roro e r o o
16 17 18 19 20 21 22 23
L roro ot T T

Monthly CPU Usage Record

UGS e e EZ5A Zheen |, R
L ... .1 IvmomMolspAPAl /IVRYVH I T L [ 1 T 1,
OUTPUT

RUN: __CPU_USAGE SORT GENERAL@D ELECTRIC  recorp LEnGTH: 8_WORDS
FiLe. __SORTED MONTHLY CPU USAGE BLOCKING FACTOR: 00 RECORDS
RECORD TypE:__ BIN GE 200 SERIES MAGNETIC TAPE RECORD LAYOUT SHEET PAGE, oF.
Tape Label
0 1 2 3 4 5 & 7
BIT[L[O[OTI[S[RIAJCTPTAJUTISTGIOIOJO[O[O[OT] T T
Sorted Monthly CPU Usage Record

UsSEeER NUMBER ) DATE (Bebd) eCPU Tirme
0 (Bca) 1 ) 3 . s GCsc’:oﬂcs) ;

LI T T . T . TomoMOl/PAPAL ZIYRIYR[ . T T T T T . T.T.T.
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DISC SORT

Purpose

The purpose of the Disc Sort routine is to sort the monthly hours and storage records into user
number sequence, which provides a sorted input tape for the preparation of invoices and user
statistics.

Input

The only input to the Disc Sort routine is the monthly hours and storage tape.

Ou{put

The only output from the Disc Sort routine is the sorted monthly hours and storage tape.

Processing

During the input coding element (ICE) of the sort, all records having %%% in the user number
field are discarded. These are fill records, The monthly hours and storage records are sorted
by date within user number,

Equipment Required
GE-225 or 235 central processor,

5 magnetic tape handlers on controller 1,

Operating Instructions

Mount the RAW DISC tape on handler 2.

Mount four work tapes on handlers 3, 4, 5, and 6.

Run the routine using FORWARD SORT operating instructions.
Label the output tape: SR HR ST,

Lokl S
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Magnetic Tape Layouts

The magnetic tape layouts for both input and output for the Disc Sort run follow.

INPUT
[RUN: __DISC SORT _ GENERAL@D ELECTRIC  Recoro LENGTH: & WORDS
jg. _ MONTHLY HOURS & STORAGE BLOCKING FACTOR: 20_RECORDS
ECORD TypE,__ BIN GE 200 SERIES MAGNETIC TAPE RECORD LAYOUT SHEET b AGE. oF.
Tape Label
0 1 2 3 4 5 6 7
BTl L]oJo[ I JRTAJwWIATD ]t ]sTK]Ia[oJolofofofJof T, 1.

l.l.l.IfJ,l.JﬁlgIJIAI.I.WAJfI.I.L.Iil.I,I;lkl.

16 17 18 19 2 2 22 23

g v P T

Storage Units Record

qanss, DATE (B<P) SR Nor Uséeb
0 (Be~ 1 2 3 4 5 6 7
A . loJololclcic [YRIYRIMOMODAPA] | | T T T

Teletypewriter Time Record

e z LT A
A T T T TvfulyfvrivRMOMOPPADRAL T T T T T 1T ]
CPB-1455
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OUTPUT

RUN. _ DISC_SORT GENERAL@D ELECTRIC  Recorp LeNGTH: 8 WORDS
fie, _ SORTED MONTHLY HOURS & STORAGE ‘ : BLOCKING FACTOR: 20 RECORDS
RECORD Type,__ BIN GE 200 SERIES MAGNETIC TAPE RECORD LAYOUT SHEET DAGE. oF.
Tape Label
0 1 2 3 4 5 6 7

B [T [t ]olofI[s[RIaA[H[RI[A[s[T[AaJO[O]O]JO[O[O] |, |,

8 9 10 11 12 13 14

et

Storage Units Record

CATALEG PATE ( Ben STORAG &
NOMBER g UNIT WNoT UsSED
0 (Beo) 1 2 3 4 5 6 7

| . TolololclclcIvRIvRIMOMOPADA] [ [ [,

LT T

Teletypewriter Time Record

USER NUMBER DATE (B8ed) YA RATE

“BRATE e Rare

192
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DISC
SORT

Top Level Flowchart of Disc Sort

OMIT ALL |
RECORDS STARTING
WITH %%%

RETURN

Functional Flowchart of Disc Sort

CPB-1455

193






APPENDIX A.

MAILBOX CONFIGURATION

This appendix outlines the regular Mailbox configuration for communication between the
DATANET-30 and the GE-225/235

From DATANET-30

From GE-225/235

Function To GE-225/235 MBX To DATANET-30
EDIT Message + 0 MBX0 Message = + 2 (Read Done)
System name 1 2 x Program Length
TTY 3k area starting disc 2 Starting disc address
address
TTY 3k area ending disc 3 Selective list disc address*
address
Selective line number*(MSH)** 4 Selective list'word count in
disc record*
Selective line number*(LSH)** 5
6
7
v 8
START Message + 1 MBXO0 No message for DATANET-30
System name 1 until some action is necessary
Starting disc address in TTY 2
6k area on disc
Ending disc address in 3k area
User number (MSH)
User number (LSH) 5
6
7

* If a selective LIST has been requested
** MSH - most significant half of the user number; LSH - least significant half of the user

number.
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From DATANET-30

From GE-225/235

Function To GE-225/235 MBX To DATANET-30
CONTINUE Message = 2 MBXO0 No message for DATANET-30
System name 1 until some action is necessary
Starting disc address in 6k area 2
Swap length 3
User number (MSH) 4
User number (LSH) 5
6
7
217 Yy 8
DUMP Message = 3 MBX0 Message = 5 (Terminal dump)
0 " = 6 (Intermediate
dump)
0 " = 7 (Real time input)
System name 1 Running time - seconds
TTY 6k area SDA 2 Intermediate output flag
Swap length 3 Dump length
User number (MSH) 4
User number (LSH) 5
Problem name (MSH) 6
Problem name (LSH) 7
Y 8
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From DATANET-30

From GE-225/235

Function To GE-225/235 MBX To DATANET-30
DISC READ Message = 4 MBXO0 Message = 2 (Read Done)
1 2 x program length
TTY 3k area starting disc 2 TTY 3k area SDA
address
TTY 3k area ending disc 3
address
4
5
6
7
v
DISC WRITE Message = 5 MBX0 Message = 3 (Write Done)
1 2 x program length
TTY 3k area starting disc 2 TTY 3k area SDA
address
TTY 3k area ending disc 3
address
4
5
6
7
Y 8
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Function

From DATANET-30
To GE-225/235

From GE-225/235
MBX To DATANET-30

UNUSED

Message = 6

START
BATCHMODE

Message = T

MBXO0 Message sent via special
Mailbox

UNUSED

Message = 8

STOP
BATCHMODE

Message = 9

MBXO0 Message sent via special
Mailbox
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NOTE: Items in Mailbox are noted only when they have been specially set up in either processor.
In some cases other portions of the Mailbox may contain information, but it is not relevant to the

particular operation.

Special Mailbox

Messages from GE-225/235 to DATANET-30

Message =+1 - Disc request by GE-225/235
‘ +2 - GE-225/235 finished with disc
+3 - request DATANET-30 to stop time count
+4 - DATANET-30 may resume time count

+95 =~ notused
+6 - off (put the system in the OFF mode)
+7 - on (turn the system back on) ‘

-0 - acknowledge by DATANET-30 and normal status

+10 - start batch

+11 - stop batch

Special requests by a running system (EDIT)

+12 - transfer new ending disc address for the current source program
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CPB-1455






APPENDIX B.
INPUT/OUTPUT CODE CONVERSION

Teletypewriter ASCII DATANET-30 Teletypewriter ASCII DATANET-30
Character Octal Octal BCD Character Octal Octal BCD
BREAK (Control-Shift=~P) 000 None 2 262 02 2
SOH (Control=-A) 201 " 3 063 03 3
STX (Control-B) 202 " 4 264 04 4
ETX (Control-C) 003 " 5 065 05 5
EOT (Control-D) 204 " 6 066 06 6
ENQ (Control-E) 005 . Special 7 267 07 7
ACK (Control-F) Q006 None 8 270 10 8
BELL 207 32 Bell 9 071 11 9
BS (Control-H) 210 None : 072 13 :
H. TAB (Control-I) 011 " 5 273 15 3
Line Feed (Control-J) 012 " < 074 36 <
V. TAB (COntrOI-K) 213 " = 275 16 =
FORM FEED (Control-L) 014 " > 276 56 >
RETURN (Control-M) 215 Special ? 077 35 ?
SO (Control-N) 216 None @ 300 Special
SI (Control-0) 017 " A 101 21 A
DLE 220 21 A% B 102 22 B
DC1 (X-ON) 021 None C 303 23 C
DC2 222 " D 104 24 D
DC3 (X-OFF) 023 " E 305 25 E
DC4 224 " F 306 26 F
NAK (Control-U) 025 " G 107 27 G
SYNC (Control-V) 026 " H 110 30 H
ETB (Control-W) 227 22 B* I 311 31 I
CAN (Control-X) 030 Special J 312 41 J
EM (Control-Y) 231 23 C* K 113 42 K
SS (Control-Z) 232 24 D* L 314 43 L
ESC (Control=-Shift-K) 033 Special M 115 44 M
FS (Control-Shift-L) 234 25 E* N 116 45 N
GS (Control-Shift~-M) 035 26 F% [0} 317 46 0
RS (Control-Shift-N) 036 27 G* P 120 47 P
US (Control-Shift-0) 237 30 H* Q 321 50 Q
SPACE 240 60 Space R 322 51 R
! 041 33 . s 123 62 S
" 042 34 " T 324 63 T
# 243 Special U 125 64 4]
$ 044 53 $ Y 126 65 v
% 245 17 \* W 327 66 W
& 246 20 +% X 330 67 X
! 047 12 ! Y 131 70 Y
( 050 14 ( Z 132 71 Z
) 251 74 ) C 333 75 L
* 252 54 * \ 134 17 \
+ 053 20 + ] 335 76 ]
s 254 73 , t 336 57 t
- 055 40 - - 137 Special
. 056 33 .
/ 257 61 /
0 060 00 0
1 261 01 1
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Teletypewriter ASCII DATANET-30 Teletypewriter ASCII DATANET-30

Character Octal Octal BCD Character Octal Octal BCD
@ 140 None o 317 46 o*
a 101 21 A% p 120 47 *
b 102 22 B¥* q 321 50 Q*
c 303 23 c¥* r 322 51 R¥*
d 104 24 % s 123 62 *
e 305 25 % t 324 63 *
f 306 26 * u 125 64 U
g 107 27 G* v 126 65 Al
h 110 30 H* w 327 66 W
i 311 31 I%* b3 330 67 X*
j 312 41 J* y 131 70 Y*
k 113 42 K* z 132 71 *
1 314 43 ¥ (ALT. MODE) 175 Special
m 115 44 M¥* 176 None
n 116 45 N¥# DEL (Rub=-Out) 377 None

% Note: These translations are Input translations only. For instance, if the DLE
is input, it will be translated to an A, but if it is output, an A will
be printed at the terminal.
CPB-1455
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KEYWORD INDEX

The keyword index is formed by permuting titles, paragraph names, descriptive phrases, and
figure names, putting each keyword in the index position in the center of the page, The rest
of the phrase appears on either side of the keyword.
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DISS LAYOUT = DISC

Gk
G
FUNCTIUNS OF THE Gt

FIGURE 21 MODEL
FIGURE 22 MODEL

SYSTEN

MEMORY

DISC STORAGE

MEMORY

FIGURE 20 P<0OPOSEU REVISED
EXECJTION OF SYSTEM

MOOEL 33 KeYBOARL

MOUEL 35 KEYBOARD

GE 200 SERIES GWENERAL
DATANET=30 GENERAL
BACKGROUNY

FI3URE=16 CHANNEL
INTERFAC= CONNECTOR PIN
INTERFACE CONNECTOR PINS

PRUGRAMMING JONVENTIONS FOx

UskE OF MEMORY HY

15

TITLES

200 SknlES GENERAL ASSEMBLY FROGRAM
225 2385 BINARY OCTAL CARD LOADERS
22572385 EXECUTIVE

33 CUNTROLS
33 KeYBOARD ARRANGEMENT

+ADD
+CUN
+DEL
+D]S
+END
«FIN
+INS
+MAK
+MER
+MOV
+PR1
+PUN
+REM
+REP
+REW

CARU
CARD
CARD
CARU
CARU
CARL
CARD
CARD
CARU
CARY
CARY
CARD
CARY
CARD
CARD

ACCOUNTING

ALLOCATTUN

ALLOCATIUN - DISC 0
ALLOCATIUN MAPS
AMERICAN STANDARD COLE ([ASCII)
APl PROGRAM SUBROUTINE
AP] PRUGRAMS
ARRANGEMEN]
ARRANGEMENT

ASSEMBLY PROGRAM
ASSEMBLY PROGRAM
ASSEMBLY PROGRAMS
ASSTUNMENT

ASSTGNMENT [103F2)
ASSTUNMENTS [103A2)

BACKGRUUND AND SERVICE FROGRAMS
BACKURUUND ASSEMBLY PROGRAMS

BACKWRUQUND EXECUTIVE

BACKUROUND EXECUTIVE

BACKGURQUND EXECUTIVE SERVICE SuBKODUTINES
BACKGROUND PROGRAM HEADER INFORMATION
BACKURQUND PROGRAMS

SACKULRUUND PROGRAMS

BACKLRUUND SUBROUTINES

BASIL

BAT CARD

INDEX-2

139

104
100
111

162
162
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INTERNA, PRUCESSING OF

BATCH
GE 225 23b
DATANET =3V PPT

Ge=255 TIME-SHARING SYSTEM
GE-265 TIME-SHARING SYSTEHN
SYSTEM OVERLAY

OVERLAY. OR NEW PROGRAM
*BACK

DUMP

+REM

DBGCOM

DBGOUT

)

*TYPLE

S U

+MAK

: QF F
*REWIND |
CAT

BAY
*CARDTOD]ISK
G P

+F 1l

DBGTIM

SYs

* ISTDECHK
crep

«FRONT
«CARDTOTAPE
+COn

€ PSY

+ NS
*REPRODUCE
+REP

NAME

+DEL
*TYPENOHALT
+MOvV

C PDn

+MEK

DBGOCT

+END
*TYPEANDHALT
+ADD
*SYMXXXXXXXXX
+DIs

BATCH "SINAKY CARD LOADER
BATCHMUDE

BILLING
BILLING
BILLING
BILLING
BILLING

MASTER
MASTER
MASTER
MASTER
MASTER

PACK
PACK
PACK
PACK
PACK

BINARY CARU LOADER
BINARY OCTAL CARD LOADERS
BOUTSTRAP LOADER
BUILUING TAPES BY USE UF SYMMANT

CABLINu
CABL ING
CALL

CALL SUBROUTINE

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

INDEX-3

FUNCTIUNAL FLOWCHAKT
INPLT CARD

= TYPEWR|TER MESSAGES
MAGNETIC TAPE LAYOUTS

102

39
17¢
177
174
174
17>
102
100
101

89
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Cc

*L JSTDECK T
EXXXXXXXXXXXX

+REw

C

+PR]

*SLEwW

+PUnN

*BINARY

LOAD

TIME ETRIEVAL INPUT
3ILLING MASTER PACK INPUT
0CTAL CUORRECT[ON
SYMMAINT CONTROL

DISC

Ge=225

BAYCH BINARY

GE 225 285 BINARY OCTAL

OPERATIONS JIN SYMBOLIC END
PREFARATIUN OF CONTROL
SYMMAINT QUTPUT CONTROL

FIGURE 1o
INPUT/OQUTPUT (OUE CONVERSION

INPUT OUTPUI

FIGURE 12 INPUT OUTPUT
REVISED AM=RICAN STANDARYD
CUNTROL TeLETYPEWRITER
SYSTEM UPERATION
DeBUGGING OR DEVELOPMENT
COMMUNTICATIONS

SYSTEM FUNCTIOQONS

GE=2¢5 CARD INPUT

INPUY

PERIPHERAL TASK

GE«235 CON3OLE TYPEWRITER
DEBUGG NG

SYSTEM OPERAT]Ow

DEBUGG [NG

PERIPHERAL TASK

FIGURE 13 INTERFACE

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARDS
CARDS
CARDS
CAT CARD

CATALOGS

CENTRAL PRUCESSOR TIME

CHANNEL ASSIGNMENT

CHART

C C CAKRD

C P CARD

C PDN CARD

C PS1 CARD

C T CARD

CODE CONVEKSION CHART

CODE CUNVERSON

CODE [ASCII)

COMMANUS

COMMANUS

COMMANDS

COMMANDS

COMMANDS

COMMANUS

COMMANUS

COMMANDS

COMMANUS

COMMANDS

COMMANUS

COMMANDS

COMMANUS

COMMUNICATIONS COMMANDS
COMMUNICATIONS HARUWARE
COMMUNICATIONS HARDWARE
COMPILER PrOGRAMMING CONVENTIONS
COMPILER SYSTEM LOADER

FURMAT
FORMATS
IMAUE LOADER
INPUT COMMANDS .
LOAVDER
LUADERS
READING
TU DISC

OVERLAY
PROGRAM

102
100

69
106

71
97
53
-6/
151
201
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HARUWARE

INTERFACE

FIGURE 14 [NTERFACE
Ge=235

SYMMA[NT

AYMMAINT QUTPUI
PREPAKATION OF

FIGURE 11 3SAMPLE SYMMAINT

FIGJRE

FI1GJRE
INTERFACE AND
CUMPILER

21 MOoDEL 33
23 MODEL 35
PROGRAMMING
PRUGRAMMING
PRUGRAMM [Ny
UUTPUT CODE
QUTPUT CODE

IN2UT
IN2UT

UCTAL

SUMMARY OF
FIGURE 17

FIGURE 19

FIGURE 3 INITIAL

SAMPLE SYMMA[NT CONTROL
SIFTWARE SYSTEMS
DEBUGGING OR

DISC STORA3E ALLUCATION =
DISC LaYOUT -

COMPILER SYSTEMS

COMPlLER SYSTEMS

COMPILER SYSTEMS HEADER INFORMATION
CONDENSEU UPERATING INSTRUCTIONS
CONF 1GURATIONS

CONNECIOR PIN ASSIGNMENT
CONNECTOR PINS ASSIGNMENTS
CONSuLE TYPEWRITER COMMANDS
CONSOLE TYPEWRITER MESSAGES
CONTROL CARD FORMATS
CONTHROL CARDS

CONTROL UARDS

CONTKROL UECK

CONTKUL TELETYPEWRITER CUMMAWDS
CONTROLS

CONTROULS

CONVENTIUNS

CONVENTIONS .
CONVENTIUNS FOR BACKGROLND PrOGRAMS
CONVERSTUN CHART

CONVERSON

(103F2)
(108A¢)

CORRECTIUN CARD FORMAT

CPU USAGE SORT FUNCTJONAL FLUWCHART
CPU uSAGE SORT MAGNETIC TAPE LAYULUTS
CPU USAGE SORT ROUTINE

DAILY >HUTUOWN PROCEDURE

VDAILY STARIUP

UATA SeRVICES

DATA ScT 1U3A SPACE DISCONNECT SEOUENCE
DATA Sl 103A2

DATA ScT 103F TIMING
UATA Se1 103F2

SECGUENCE

DATANET =80
UATANE [ =30
DATANE | =3$U
DATANET=$U
DATANET =50
DATANET=$0

EXECUTIVE

EXECUTIVE

EXECUTIVE LOAUER

GENERAL ASSEMBLY PRUGRARM
PPT BOOTSTRAF LOAUER
SEQUENCE PROCESSING

DBGCuM CARUD

DBGOCT CARU

yRGOUT CARD

UBGTIM CARyY

DEBUGGING COMMANDS
DEBUGGING COMMANDS
DEBUUGING UR DEVELOPMENT COMriAnDS
YECK

DESCRIPTION
DEVELUPMENT COMMANDS
VISC v

DISC 1>

DI1SC CARL [MAGE LOADER
DISC EDIT ROUTINE

DISC LAYUUI s DISC 15

INDEX-5

121
111
114
104

154
14y
6U
47
87
9/
71
Qu
49
L6e
166
111
11z
79
201
120

107
189y
18>
187

45

44
144
159
147
157
154

140
10u
105
101

54
55
55
56
‘54

49
9u

49
134
139
101
109
139
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CARD 70

TERMINAL TIME HETRIEVAL

VISC LaYOUT -

UATA SeT~

103a SPACE

DISC LAYOUT -

INTERNAL

PROCESSING OF

DIS¢

OFERATIJINS ON SYMBOLIC

UNCTTUNS GF THE

TERMINAL

DATANET=30
GE2?29 23%
BACKGROUND
BACKGROUND
GE 2257235
DATANET =30
DATANET =30
BACKGROUNyY

PDISC LAYUUT - DISC=-1

DISC LAYUUT = DISCS 2-14

DISC OFERATION SUBROUTIANE

DISC PHROGURAM .

DISC SORJ FUNCTIONAL FLCWCHART
DISC SOR|] MAGNETIC TAPE LAYOUT
DISC SUGRT ROUTINE

DISC STORAGE ALLOCATION = uUlaC O
JISC STORAGE LAYOUTS

JISC USAUE

VISC=1

DISCUNNECT SEQUENCE

DISCS ¢=14

DUMP CARU

EDIT

EDIT RUUTINE

END CARDS

EQUIPMENT

ERROR MESSAGES IN SYMMAINT
EXAMPLE UF A SYSTEM

EXECUT]ON GF SYSTEM APl PROGrAM SUBRUUTINE
EXECUT I VE

EXECUllVE

eXECUTIVE

EXECUTIVE

eXECUT|VE

EXECUTIVE

EXECUT|VE

EXECUTIVe LOADER

eXECUTIVE SERVICE SUBROLTINES
eEXECUTIVE SYSTEM :

FIGUKE 1 GE=-255 TIME-SHARING SYSTEM CABLING
FIGURE 1U INTERNAL PROCESSING UF BATCHMODE
FIGURE 11 SAMPLE SYMMAINT COnTKOL UECK
FIGURE 12 JNPUT OUTPUT CODE CONVERSNN
FIGUKE 18 INTERFACE COMMUMICATINANS HARDYWARE
F1GUKkE 14 [NTERFACE CONNECTOn PINS

FIGURE 15 TRANSMISSION FREWUENCIES ([CFS]
F1GURE 16 CHANNEL ASSIGNMENT

FIGURE 17/
FIGURE 19 UATA SET=103F TIMING StQUENCE
FIGURE 2 GE=-255 TIME«SHARING SYS1EM CABLING
FIGURE 20 PROPOSED
FIGURE 21 MODEL 33
FIGURE 22 MODEL 33
FIGUKE 23 MODEL 35
FIGURE 24 MODEL 35
FIGUKE 3
FIGURE

CONTROLS
KEYBCARD ARRANGEMENT
CONTROLS
KEYBCARD ARRANGEMENT

4 INTERNAL PROCESSING OF uLoD
FIGURE 5 INTERNAL PROCESSING OF LIST
FIGURE & INTERNAL PROCESSING OF >AVF
FI1GUKE 7 INTERNAL PRUCESSING OF eD}T

FIGURE

DATA SET=103A SPACE UISCUNNECT SEQ

REVISED AMERICAN STANDARD

INITIAL DATANET=3U SEQUENCE PROCESS

18 INTERFACE CONNECTOR PINS ASSIGNMENT

135
138

82
106
199
191
190
134
184
116
135
153
136

58

20
109
9u
1%8

11y
84

12
79
70
111
142
140
10U
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MAINTAINING TAPEt

SYSTEM

MASTER °PACK FUNCTIONAL
TIME RETRIZVAL FUNCTIONAL
DISC SURT FUNCTIONAL

CPU USAGE 30RT FUNCTIONAL
UCTAL ORRECTION CARD
SYMMAINT CONTROL CARy
FIGURE 15 TRANSMISSION
BILLING MASTER PACK

DISC SORT

TERMINAL TIME RETRIEVAL
CPU USAGE SORT

SYSTEM

FJUNCTIONS OF THE

FIGURE 1
FIGURE 2

DATANETS3U
GE 200 SERJES

COMMUNICATIONS
INTERFACE COMMUNICATIONS

BACKGROUND PROGRAM
CIMPILER SYSTEMS

DISC CARu

BACKGWROUND PROGRAM HEADER
COMPILER SYSTEMS HEADER
FIGURE o

BILLING MASTER PACK
TERMINAL TIMe RETRIEVAL

GE=225 CARy

FIGURE 1¢

CONDzNSED QPERATING
SYSTEm

FIGURE 15

FIGURE 18

FIGURE 14

FIGUKE 8 INTERNAL PRUCESSING OF >TAWKT 27
FIGURE 9 INTERNAL PROCESSING OF RUN 29
FILES oY USE OF SYMMAINT 92
FLOWCHART 123
FLOWCHART 177
FLOWCHART 185
FLOWCHARY 199
FLOWCHAR 189
FORMAT 107
FORMATS 87
FREQUENCIES (CPS) 150
FUNCTIONAL FLOWCHART 177
FUNCTIONAL FLOWCHART 199
FUNCTIUNAL FLOWCHART 185
FUNC110NAL FLOWCHART 189
FUNCTIONS COMMANDS 5U
FUNCTIUNS OF THE GE 2257235 cXECUTIVE 111
GE 200 SERIES GENERAL ASSEMBLY PROGRAM 104
GE 225 2385 BINARY OCTAL CARD LUAUEKS 100
WE 225/285 EXECUTIVE 111
GE225 235 EXECUTIVE 12
GE-225 CARLU [NPUT COMMANDS 51
GE -285 CUNSOLE TYPEWRITER COMMANUS 6U
GE-28% EXECUTIVE 142
GE- 255 NEW SYSTEM STARTLP So
GE~255 T{ME=SHARING SYSTEM CABLING 4
GE-265 T[ME=-SHARING SYSTEM CARBLING 5
GE.-265 NEW SYSTEM STARTLP 4u
GENERAL ASSEMBLY PROGRAM 105
GENERAL ASSEMBLY PROGRAM 104
GENERATEL UUTPUT 110
G P CARD Sb
HARDWARE 148
HARDWAHE 140
HARDWARE CUNFIGURATIGNS 3
HEADER [NFURMATION 8o
HEADER INFURMATION 114
IMAGE LOADER 101
INFORMAT | ON 80
INFOKMATLON 114
INITIAL UATANET«30 SENUENCE PROCESSING 19
INPUT CARD 174
INPUT CAKD 181
INPUT COMMANDS 51
INPUI COMMANDS 51
INPUT QUTPUT CODE CONVERSIUN CHART 201
INPUT OUIPUT CODE CONVERSON 12u
INSTRUCTIONS 104
INTERFACE AND PROGRAMMING CONVENTIOMS 111
INTEKFACE COMMUNICATIONS HARUWARE 143
INTERFACE CONNECTOR PIN ASSIGNMENT [103F2) 154
INTEKFACE CONNECTOR PINS ASSIGNMENTS {103a2] 148
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FIGURE 10
FIGURE 7
FIGURE 5
FIGURE 4
FIGURE ¢
FIGURE 6
FIGURE &

PROGRAM

UISC STORAGE ALLOCATION
UISC LAYOUT

DIsC LAYOUI

DISC LAYOUT

BILLING MASTER PACK

FI1GJRe 24 MODEL 35
FIGJRE 22 MODEL 39

UIsC SORT MAGNETIC TAPE
DISC

DISC

DISC

MASTER PAC< MAGNETIC TAPE
RETRIEVA. MAGNETIC TAPE
RETRIEVAL DISC STURAGE
USAGE SURT MAGNETIC TAPE
SYSTEM

INTERNA, PROCESSING Of

BAICH BINARY CARD
DATANET=30 PPT BOUTSTRAP
DATANZT=-30 EXECUT}Ve
UIsC CARD IMAGE

SOMPILER SYSTEM

225 235 BINARY OCTAL CARD

pIsc SORT

TERMINAL T[ME RETRIEVAL
BILLING MASTER PACK

CPU USAGE SORT

SYMMAINT SYMBOLIC
TIME SHARINu
MEMORY ALLOCAT]ON
sILLING

BILLING

BILLING

BILLING

BILLING

INTERNAL PROCESSING OF
INTERNAL PROCESSING OF
INTERNAL PROCESSING OF
INTERNAL PROCESSING OF
INTEKNAL PROCESSING OF
INTERNAL PHROCESSING OF
INTERNAL PROCESSING OF
INTERRUPT

pIsc 0

pIsSC 1b

DISC~1

DISCS=2-14
TYPEWRR[TER MESSAGES

KEYBOARD AKRANGEMENT
KEYBUARD ARKRANGEMENT

LAYOUT
LAYOUT = DJSC 15
LAYOUT = DISC=1
LAYOUT - DISCS=2=14
LAYOUTS

LAYOUTS

LAYOUTS

LAYOUTS

LIBRARY

LIST

LOAD CARU

LOADER

LOADER

LOADER

LOADER

LOADER

LOADERS

LOADERS

MAGNETIC TAPE LAYOUT

MAGNETIC TAPE LAYOUTS
MAGNETIC TAPE LAYOQUTS
MAGNETIC TAPE LAYOUTS
MAILBOX

MAJLBOX CONFIGURATION

MAINTAINING TAPE FILES BY USE OF SYMMAINT

MAINTENANCE PROGRAM
MANUALS

MAPS

MASTER PACK

MASTER PACK FUNCTIONAL FLOWCHART

MASTER PACK INPUT CARD

MASTER PACK = TYPEWRITER MESSAUES
MASTER PACK MAGNETIC TAFE LAYOUTS

MEMOKY ALLUCAT]ON
MEMORY ALLOCATION MAPS

INDEX-8

EATCHMODE
EDIT

LIST

cLD

RUN

SAVE
STAKT

134

174
174
175
113
134
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USE OF

TELETYPEWRITER

CON3OLE TYPEWRITEK
MASTER PATK = TYPEWRITER
ERROw

FIGURE 21

FIGURE 22

FIGURE 23
FIGURE 24

OVERLAY OR

STARTUP PROCEDURES FOR
GEe255

GE=265

USER

GE 225 235 BINARY

INTERNA, PROCESSING OF
CONDENSEL

SYSTEM

SYSTE#m

DISC

TAPE

SYSTEM

DEBUGGING
OVERLAY
SYSTEM
GENERATEU
SYMMAINT
CARU READING
SYSTEM

BILLING MASTER
BILLING MASTEK
BILLING MASTERK
BILLING MASTER
BILLING MASTER
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