








TABLE 9-2 (Cont)

B 123/B 124 Card Reader Control Panel
Switches and Indicators

SWITCH/INDICATOR FUNCTION

FEED CHECK This indicator will light as a result of a card jam or a failure

to feed or stack a card properly.
VALIDITY CHECK This indicator lights when an invalid character is read by the
card reader, The MCP is notified of this condition by flagging
the I/O resultdescriptor. The VALIDITY CHECK indicator and
its associated circuitry are only operative whenthe VALIDITY
ON switch-indicator is lit.

END OF FILE This switch~indicator is not used for B 5500 operations. An
end-of-file is accomplished with control cards.

START This switch will ready the card reader (turn the NOT READY
indicator off) to allow the card reader to read cards under
control of the B 5500,

STOP This switch is used to stop the card reader from feeding cards.
When the switch is pressed, the card reader will go '""NOT
READY."

RESET This switch clears all error indicators on the card reader.
However, the NOT READY indicator is not turned off by
pressing this switch.

VALIDITY ON This switch-indicator provides the means of performing a
validity check by the card reader., Validity checking is per-
formed when the switch is pressed and the indicator lights.
Validity checking is disabled when the switch is pressed and
the indicator goes out.

READ CHECK This indicator lights when the read check circuitry detects
an operational failure.

POWER OFF This switch removes power from the unit,

B 129 CARD READER B 303 CARD PUNCH

9-9. This high speed input unit provides
buffered reading of 1400 cards per minute.
Appearance and physical characteristics
are the same as the B 124, An empty
hopper condition causes the transport to
shut off, When cards are placed in the
empty hopper, the transport restarts without
additional operator action.

9-4

9-10. The B 303 Card Punch feeds, punches,
checks, and stacks 80 column cards in both
standard and post card thickness at the
maximum rate of 100 CPM, The cards may
be cut on any of four corners and may also
be scribed for either tearing or folding.
However, certain types of scribe cards may
generate error signals if used with the



PUNCH CHECK switch on (table 9-3). A
plugboard is not required in the B 303 Card
Punch since all formatting is under control
of the program. The B 303 operation is
completely buffered through the I/0 control
unit, thus allowing processing to continue
during the card punch operation,

Functional Characteristics

9-11., Cards that are to be punched are
placed in the hopper face down, 12-edge
first, Card stock thickness must be con-
sistent during any one run and cards can be
loaded into the hopper while the unit is op-
erating without disturbing the cards that
are already loaded into the hopper. Entry
of cards into the feed rollers is accom-
plished by feed knives which select cards
sequentially when activated by a feed signal.

HOPPER
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FEED ROLLERS

PICKER

Cards are under positive control of pairs of
feed rolls during their travel from hopper
to stacker (figure 9-3)., The B 303 punch
unit is capable of punching up to 80 columns
simultaneously in any one row of a standard
card without overloading. Up to 60 columns
can be punched in post card stock cards.
Card jams will not cause any damage to the
punch mechanism., The stacker holds 800
cards and can be unloaded while the unit is
punching, The B 303 is capable of idling with
cards in the feed mechanism. Card move-
ment is controlled by the I/O control unit,

Control Panel

9-12, The B 303 Card Punch control panel
(figure 9-4) contains switches and indicators
for operation of the unit and indication of
error conditions. The function of each of
these elements is provided in table 9-3.

READ BRUSHES
FEED ROLLERS

STACKER

Figure 9-3. B 303 Card Punch Feed Mechanism
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Figure 9-4. B 303 Card Punch Control Panel



TABLE 9-3

B 303 Card Punch Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

POWER ON

NOT READY

PUNCH CHECK

FEED CHECK

START

STOP

RESET

PUNCH CHECK ON

RUNOUT

POWER OFF

This is a combination switch~indicator that applies power to the
unit when pressed. The indicator lights when power is on.

This indicator will light when any one of the following conditions
exists: STOP switch is pressed, empty hopper, improperly
registered card, punch die not in place, card line mechanism
not locked, stacker full, chip box not in place, and punching
error. The condition causing the '"not ready" state must be
corrected, and the start switch pressed, before operation can
be resumed.

This indicator will light if fewer than 80data bits are received
for each row, or if more or fewer than 12 row cycles are
counted (punch station check). It will also light if the number
of punched holes does not agree with the number of bits in the
original data received from the I/O control unit (post-punch
read station check).

This indicator will light when either a failure to feed or a
jammed condition exists.

Pressing this switch causes one card to move from the hopper
to the ready station, provided that all '"'not ready" conditions
listed above have been corrected. Pressing this switch does
not clear PUNCH CHECK or FEED CHECK conditions,

Pressing this switch will stop card feeding, light the NOT
READY indicator, and set the unit toa''not ready" state. When
the switch is pressed, cards that are in motion will be pro-
cessed completely through the duration of the cycle,

Pressing this switch clears the FEED CHECK and PUNCH
CHECK conditions.

This is a switch-indicator that selects between full punch
checking and partial punch checking. The switch includes a
mechanical toggle which reverses its choice each time it is
pressed. When the switch is pressed and the indicator lights,
a check is made of both punch station error conditions and
post-punch read station error conditions. When the indicator
is not lit, a check is only made on punch station error con-
ditions. This feature allows the use of pre-punched and certain
pre-scribed cards.

As long as this switch is pressed, cards will pass through the
unit without being punched. The switch is only effective when
the unit is in a "not ready" state. Error conditions, if any,
are not cleared.

Pressing this switch removes power from the unit,
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B 304 CARD PUNCH

9-13. The B 304 Card Punch has amaximum
card punching capacity of 300 cards per
minute (CPM). The format of the output cards
is under program control; therefore, no plug-
board is used. Buffering through the I/O con-
trol unit allows processing to continue during
the card punch operation. Cards can remain
in the punch station for as much as five
minutes while awaiting a punch command
without any damage to the card. After five
minutes, the card is released to the error
stacker, Cards can remain in the punch
station for as long as eight hours, with the
unit turned off, without damage to the card.
Cards can be cut on any of four corners, or
scribed for ease of tearing or folding, Certain
types of scribing may generate error signals
if used with the PUNCH CHECK switch on
(table 9-4). Cards of varying thicknesses
cannot be used during any one run,

Functional Characteristics

9~14. The B 304 card hopper hold approxi-
mately 500 eighty column cards of either
standard or post card thickness. The cards
must be placed in the hopper face down, 12-
edge first (figure 9-5). A removable ramp
can be placed on the hopper to increase its
capacity by an additional 3000 cards. The
ramp automatically feeds cards into the hop~
per as they are required. As cards are fed
from the ramp into the hopper, they are
automatically "joggled." Cards canbe loaded
into the ramp while the unit is operating
without holding the previous cards in position.
When there are no cards in the ramp, or if
the ramp is not used, a follow block is re-
quired for proper feeding from the hopper.
Cards are punched one row at a time by a
single row of 80 punch dies. A punch station
holds the card until it is punched. The same
or random alphanumeric characters can be
punched in all 80 columns of every card.

9-7

Punching of all 960 holes in several succes-
sive cards due to punch or system malfunction
does not result in equipment damage. A post-
punch read station isused for punch checking.
The reading is done by a row of 80 brushes.
The B 304 includes three card stackers; pri-
mary, error, and auxiliary. The primary
stacker is a ramp type with a follow block that
keeps the cards stacked neatly. Cardscanbe
unloaded from the primary stacker while
punching takes place. A full primary stacker
will cause a ''mot ready" condition. Error
cards, ejected, and runout cards are stacked
in the error stacker. A full error stacker
causes a "not ready' condition. A full auxil-
iary stacker causes a '"not ready" condition.
The capacity of this stacker is 850 cards.

NORMAL STACKER

-~ N

AUXILIARY N\

STACKER X
RN

ERROR
STACKER ~

TRANSPORT MOTOR

Figure 9-5. B 304 Card Punch Feed Mechanism

Control Panel

9-15. The B 304 Card Punch control panel

(figure 9-6) is located to the rightof the card
hopper and contains the switches and indica-
tors for operation of the unit and for error
indication. The function of these elements is
contained in table 9~4,
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Figure 9-6. B 304 Card Punch Control Panel

TABLE 9-4

B 304 Card Punch Control Panel
Switches and Indicators

SWITCH/INDICATOR FUNCTION

POWER ON This is a switch-indicator that applies power to the unit and
lights when pressed,

NOT READY This indicator lights when one of the following conditions exists:
no card at the punch station; feed check condition; card trans-
port mechanism open; punch die not in place; covers not in
place; punch error; and primary, auxiliary, or error stacker
full. The error conditions must be cleared before processing
can begin,

FEED CHECK This indicator lights when there isno cardpresent at the punch
station because of either a failure to feedor a card jam (except
when automatically ejected because of delayed punching).

PUNCH CHECK This 1ndicator will light if fewer than 80 bits of data are
received for each row, or if more or less than 12 row cycles
are counted (punch station check). It will also light if the
number of punched holes does not agree with the number of
bits in the original data received from the central processor
(post-punch read station check).
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TABLE 9-4 (Cont)

B 304 Card Punch Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

POWER OFF

START

PUNCH CHECK ON

RUNOUT

RESET

STOP

This switch removes power from the unit,

This switch readys the punch for operationunder control of the
B 5500. The switch does not reset FEED CHECK or PUNCH
CHECK error conditions,

This is a switch-indicator that selects between full punch
checking and partial punch checking. The switch includes a
mechanical toggle that reverses its choice each time it is
pressed, When the switch is pressed and the indicator lights,
a check is made of both punch station error conditions and
post-punch read station error conditions. When the indicator
is not lit, a check is only made on punch station error condi-
tions. This feature allows the use of pre-~punched and certain
prescribed cards.

This switch causes cards in the feed line to pass through the
machine without being punched. No additional cards are fed
from the hopper. The switch is only effective when the unit is
in the 'not ready" state. Runout cards are directed to the
error stacker. Error conditions, if any, are notreset,

This switch clears the FEED CHECK and PUNCH CHECK
error conditions.

This switch causes the punch operation to stop after completing
the punching of the card in the dies, and then places the unit in
the "not ready" state.

B 141 PAPER TAPE READER

readers with one paper tape punch can be used
on one system. The paper tape reader is
buffered through the 1/0O control unit. The

9-16. The B 141 Paper Tape Reader is
capable of reading punched paper tape at
speeds of 1000 or 500 character-per-second
(CPS). If metalized Mylar or fanfold tape is
to be read, the speed must be 500 CPS.
The B 141 can accommodate 5, 6, 7, or 8
channel tape, as selected by the operator.
Optional code translation facilities are avail-
able if required. Tape guides provide positive
detent action to handle 11/16, 11/16 teletype;
7/8, and 1-inch tape interchangeably. Begin-
ning and end of tape are sensed via adhesive
opaque strips. Tape reels can be either 5.5
or 7 inches in diameter. Two paper tape

9-9

B 141 is also capable of checking tape for
parity errors as an off-line operation. Inthe
off-line mode, the B 141 will stop upon detec-
tion of a parity error. It will also check for
parity on line but does not stop. An error
signal is sent to the 1/O unit.

Functional Characteristics

9-17. Start time for the paper tape readeris
5 ms or less. Starttime (whenusing10 char-
acters per inch tape) is defined as the dura-
tion from the moment a start signal is re-



ceived until the next character is read. Stop
time for the B 141 is one ms or less (for all
tape). The paper tape reader requires 20 ms
stop stabilization time prior to executing
another instruction. When the tape drive is
reversed, the stabilization time is 300 ms. A
minimum of four feet of tape leader is required
with reeling, For strip reading, a one-foot
tape leader is required. If a broken tape con-
dition occurs, the tape reel motors are shut
off automatically., Rewind can be initiated by
the B 5500.

Channel Select Plugboard

9-18. A channel select plugboard is provided
for interchanging channels. This action
changes the bit configuration from paper tape
to an interchanged bit configuration in mem-
ory. Paper tape with even parity can be
accommodated by inverting the desired chan-
nel. All unused channels must be connected
to the corresponding C channel. Figure 9-7
illustrates the channel select plugboard BCL
and teletype wiring configuration.

SPROCKET TRACKS (CHANNELS)

7
puTPUT OF ! 2 3 4 5 6 8
O our
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GROUND C O ¢} (o] o] (o] [¢] o (o]
BCL WIRING

o ©

SPROCKET TRACKS {CHANNELS)

)T

TELETYPE WIRING

OUTPUT OF
READ HEAD

INPUT TC
READER LOGIL

[0}

GROUND

Figure 9-7. Channel Select Plugboard
Code Translator

9-19, The B 142 Code Translator, which is
an optional feature, permits translation of 5,
6, 7, or 8 level tape. Up to 64 of the possible
256 information levels may be translated.
The code translator is located in the paper
tape reader cabinet. The followingdescribes
the plugboard layout (figure 9-8).

9-10

a.

C.

Exits: The exit hubs represent data as
received from the paper tape channel
select plugboard and consists of 256
possible configurations that can be gen-
erated by eight level code. Column
numbers are the decimal equivalents of
the binary numbers represented by the
"input to reader logic'" (B) hubs 1 to 4
of the channel select plugboard. For
example;

Binary
Equivalent (1) (2) 4) (8)

3 4
0 1 goesto
column 10

Channel B 1 2
0 1

Row numbers are the decimal equiva-
lents of the binary numbers represented
by the "input to reader logic" (B) hubs
5 to 8 of the channel select plughboard.
For example;

Binary
Equivalent (1) (2) (4) (8)

6 7 8

Channel 5
B 0 1 1 1goestorowl14

Entries: The entry hubs represent data
sent to the I/O control unit consisting of
the possible 64 BCL combinations, Col-
umn numbers are the decimal equiva-
lents of the binary numbers represented
by the B and A bits of the BCL code
(BA = 0, 1, 2, and 3). Row numbers
are the decimal equivalents of the binary
numbers represented by the 8, 4, 2,1
bits of the BCL code, For example, if
row 7 of column 3 is connected, the bit
configuration is represented as B A
8 4 21 or the BCL character G, * °

Stop Controls: There are 8 sets of
stop control hubs. To designate a stop
code, an exit hub is wired to the input

of a stop control, Only one exit can be
wired directly to a single stop control

input. If the stop code is to be stored,
the output of a stop control is wired to
an entry hub, Any exit code not wired
is deleted and is not transferred to the
1/C control unit.
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d. Shift Codes: The shiftcode is designated

by wiring an exit to the upper shift code
input. An un-shift code is designated
by wiring an exit hub to the lower shift
code input. The shift code is made
functional by connecting two shift out-
put hubs together. When in the shift
case, channel 8 (channel selector plug-
board) is set to 1. When in the un-shift
case, channel 8 is set to zero.

NOTE
Teletype code can be converted to

a single case code via the teletype
switch.

e. BCL/Binary Input: To enable the trans-

lator, the two enable hubs must be con-
nected together. If they are not connected
the translator is bypassed. To obtain
an output which is the direct image of
the channel selector plugboard (6 chan-
nels only), the binary hubs must be con-
nected together. The I/O control unit
will perform a BCL to internal code
translation on this input.

. OR Hubs and BUS Hubs: The following
"3 input OR hubs" and "BUS hubs"
usage are permitted:

(1) Up to 9 exits can be connected to a

single entry by using 3 OR elements

and a bus.

Up to 9 exits can be connected to a
single stop control by using 3 OR
elements and a bus.

(2)

Up to 6 exits can be connected to a
single stop control by using 2 OR
elements (no bus required).

@)

Control Panel

9-20. The B 141 Paper Tape Reader control
panel (figure 9-9), contains switches and
indicators for operation of the unit and for
the detection of errors. The function of each
of these elements is contained in table 9-5,

POWER UNIT
ON SELECTED LOCAL REWIND
POWER PARITY BACK
OFF CHECK REMOTE SPACE
LOAD READY FORWARD STOP
1 1 1
2 2 2
3 3 3
4 4 4
5 5 5
[ 6 6
7 7 7
8 8 8

STOP & STORE STOP & DELETE

DELETE

Parity
Check Low Teletype Strip
Off High Off Reel

Figure 9-9. B 141 Paper Tape Reader Control Panel



- TABLE 9-5

B 141 Paper Tape Reader Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

POWER ON

NOT READY

LOCAL

REWIND

POWER OFF

PARITY CHECK

REMOTE

BACK SPACE

LOAD

READY

FORWARD

STOP

This switch/indicator lights when pressed, indicating that
power is applied to the unit.

This indicator lights when a not ready condition exists.

This switch places the B 141 in a local condition and the unit
is not available to the B 5500 system. The LOCAL indicator
will also light,

When pressed, the paper tape moves in the reverse direction
until a beginning-of-tape condition is detected. The tape will
then stop. This switch is active only when the unit is in a
LOCAL state and the STRIP/REEL switch is in the REEL
position.

When pressed, removes power from the unit.

This indicator lights when a parity error is detected. This is
activated only when the PARITY switch is ON,

This switch/indicator lights when pressed indicating that the
unit is under control of the B 5500 system.

Moves the tape in a reverse direction to the next control code,
or beginning-of-tape. This switch is active only when the unit
is in a local condition. The switch may also be used to check
parity offline.

This switch releases the brake, allowing loading of the paper
tape. This switch is active only when the unit is in the local
condition,

When pressed, this switch sets the brake and starts the cap-
stan rollers. The servos are also activated when the STRIP/
REEL is in the REEL position and the tape is properly posi-
tioned in the storage arms,

This switch moves the tape forward to the next control code, or
to the end-of-tape. This is only active when the paper tape
reader is in a local status. The switch may also be used to
check parity offline.

The operation of the B 141 will stopwhen this switch is pressed.
This is only active when the paper tape reader is in a local
status,

9-13



TABLE 9-5 (Cont)

B 141 Paper Tape Reader Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

CONTROL CODE

PARITY ON-OFF

HIGH-LOW

TELETYPE ON-OFF

STRIP-REEL

NO TAPE

GUIDE SELECTION
SWITCH

A set of three switches that provide manual selection of three
different control codes. Any combination of control codes may
be used concurrently, The control code characters may be
stored or deleted, as selected. A four position switch for each
code set determines the action taken when the control code is
detected. The CONTROL CODE switches are active in either the
local or remote condition. The four positions of the switch are:
OFF, STOP AND STORE, STOP AND DELETE, and DELETE.

When in the ON position, parity checkingisenabled. The parity
error level is reset when in the OFF position.

In the HIGH position, high speed operation is selected (1000
CPS); in the LOW position, low speed operation is selected
(500 CPS).

When in the ON position, 5 levels of teletype are converted to
a 6-level single case code.

In the STRIP position, the reel motors are deactivated and the
NO TAPE switches are by-passed. In REEL position, the reel
motors are activated and the NO TAPE switches are activated.

These switches are activated when the STRIP REEL switch is in
the REEL position and there is no tape loaded or the tape breaks.
Activation of these switches deactivates the reel motors.

This switch is located to the right of the read mechanism, The
switch adjusts the paper guiding to the width of the tape being
used.

B 341 PAPER TAPE PUNCH

hub;meaéures two inches in diameter. The
punched tape is wound onto afive and one half

9-21, The B 341 Paper Tape Punch is bas-
ically a teletype paper tape punch which is
capable of punching standard paper tape for-
mat in BCL code. The B 341 will punch 5,
6, 7, or 8 level tape at a minimum rate of
100 CPS, ten characters-per-inch. Standard
tape widths of 11/16, 7/8 and 1-inch may be
punched, as selected by.the operator. Either
oiled paper tape, laminated fiber, dry paper
tape, metalized or laminated Mylar paper tape
may be punched on the B 341. The maximum
size supply reel that can be placed on the
B 341 is eight inches in diameter. The reel

9-14

or seven inch diameter take-up reel, It is
not necessary to use the take-up reel when
punching tape. The end-of-tape is indicated
by the LOW TAPE indicator when approxi-
mately 35 feet of tape remain on the supply
reel. The B 341 is buffered through the I/0
control unit. This allows processing to con-
tinue while punching paper tape.

Functional Characteristics

9-22. A method is provided for the op-
erator, through the channel select plug-



board wiring, to interchange any of the chan-

nels that might be desired. Undesignated
channels in the channel select plugboard are
not punched or sensed as controls for the
B 341. Up to 64 different alphanumeric
characters and special characters can be
punched. When the B 341 receives a paper
tape write instruction from the I/O control
unit, paper tape will be punched in a forward
direction, The output record length is deter-
mined by a specific word count in the 1/0
descriptor or a control code in the data
stream which is manually designated by a
switch setting on the B 341 control panel or
translator. The code is punched or sup-
pressed as indicated by the control code
switch or translator plughoard wiring., BCL
codes are transferred from the 1/0 control
unit one character at a time to the paper tape
punch, The code translator permits the trans-
lation of BCL to a single frame code by
means of a removable plugboard. Also, tele-
type codes can be translated. Teletype is a
double case code (figures/letters shift) with
several special requirements. To accomo-
date the shift used by teletype code, each of
the allowable characters is designated as a
figures or a letters code. Whenever a
character is of a different case (figure/

letter) than its predecessor, the appropriate
shift code must be punched prior to the
character. The two shift codes used for
teletype tape can be designated by code
translator plugboard wiring., The special
requirements used for teletype codes are:

a. Automatic generation of codes for the
figures shift after SPACE, TAB, LINE
FEED, and CARRIAGE RETURN.

b. Automatic generation of codes for the
carriage return, and line feed only
must be generated immediately follow-
ing all end-of-line codes.

Channel Select Plugboard

9-23. This plugboard is provided mainly for
purposes not requiring a translator. It is
possible for the operator to select any of the
7 BCL levels and interchange them to any of
the 8 possible paper tape channels. Paper
tape with even parity can be punched by in-
verting the desired channel. All unused chan~
nels must be connected to the corresponding
C channel. Figure 9-10 illustrates the chan-
nel select plughboard BCL and Teletype wiring
configuration.
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Figure 9-10. Channel Select Plugboard



Code Translator

9-24, The B 342 Code Translator, which is
an optional feature, permits translation of
BCL code to any 5, 6, 7, or 8 channel code.
Up to 64 codes can be translated. The code
translator is located in the paper tape punch
cabinet. Character (code) flow is from the
I/O control unit to the channel select plug-
board to the translator to the paper tape
punch, The following describes the plughoard
layout (figure 9-11).

a. Exits: The exit hubs representdata sent
from the 1/0 Control Unit via the channel
select plugboard. Assume the following
bit configuration,

1248ABP
Corresponding channel
hubs (B) on channel » »
select plugboard 1234567

Input to punch logic (B) hubs 5 and 6 of
the channel select plughboard identify
the translator column (binary value),

Binary
Equivalent @€ (2)
{B) Channel

hubs 5 6
(A and B
bits) . or column 3

Input to punch logic (B) hubs 1 to 4 of
the channel select plugboardidentify the
translator row (binary value).

Binary

Equivalent (1) (2) (4) (8)

{(B) Channel

hubs 1 2 3 4

(bits from 1

to 4) .. or row 6

Therefore, the assumed bit configura-
ation identifies column 3, and row 6 of
the exit hubs.

b. Entries: The entry hubs, when im-
pulsed, generate the selected 5, 6, 7,
or 8-channel output character to be
punched, There are 256 possible com-
binations using right level code. The
code punched is determined by column

C.

and row. The decimal value of the
column and row are converted to a
binary value as follows:

The binary value of the column identi-
fies which channels 1 to 4 to be punched,
Example: column 10 would punch

Binary Equivalent 1) (2) 4) (8)
Channel 1 2 3 4
Punches - .

The binary value of the row identifies
which channels of 5 to 8 are to be
punched. Example: row 7 would punch

Binary Equivalent 1) (2) @) (8)
Channel ‘ 5 6 17 8
Punches . . .

Therefore, if column 10 of row 7 was
impulsed, the following code would be
punched in paper tape.

Channel 1 2 3 4 5 6 7 8
Punches . e e s

Stop Controls: There are 4 sets of stop
control hubs. To designate a stop code,
an exit hub is wired to a stop control
hub. If the stop code is to be stored, a
stop control hub, impulsed by a con-
nected exit hub, is connected to the
desired entry hub. If an entry hub is
not corrected to the stop control hub,
the stop code will not be punched.

Shift Codes: These hubs are required
when the output data requires shift and
unshift codes. These hubs are con-
nected to exit hubs to determine which
codes require a shift code (maximum 32),
Any codes not connected to these hubs
are considered as requiring an unshift
code, The associated hubis connected to
an entry hub for the required code
translation, Whenever a change is re-
quired from an unshift code to a shift
code or visa-versa, as selected onthese
hubs, the appropriate shift or unshift
code is punched.
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e. Shift Emitter:

Any 8-bit code can be

Figure 9-11. Plugboard Layout

*

Unshift Emitter: Any 8-bit code can be

selected as the shift code by connecting
the channel requiring a bit to the hub
located directly above the designated
channel, All channels unconnected will
be considered as a zero (no bit). This
code will be punched when required as
designated by the shift code selection.
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selected as the unshift code by selecting
the channel requiring a bit to the hub
located directly above the designated
channel, All channels unconnected will
be considered as a zero (no bit), This
code will be punched when required as
designated by the unselected codes, that



f.

is, those not connected to the shift code
selector hubs.

"OR" Hubs: The "OR" hubs permit up
to three different codes, designated by
the exit hubs, to initiate one common
code or action,

Exception Codes: These hubs are pro-
vided to handle special Teletype code set
problems, These codes are CR, TAB,
LF, SP and EL. These codes are con-
nected from the exit hubs and to the
selected entry hubs, Since these codes
will not be selected as shift codes, they
will be considered as unshift codes.
The EL or end-of-line will initiate the
punching of the exception code before
the actual code is punched, The ex-
ception codes are set up in the excep-
tion code emitter.

connecting the channel requiring a bit
to the hub located directly above the
designated channel. All channels un-
connected will be considered as a zero
(no bit), This code will be punched when
required by the designated EL code.

h. Bus Hubs: There are two sets of bus
hubs. Each set permits multiple con-
nections to a single hub.

i. Enable Hubs: These hubs must be con-
nected to activate the translator, If
unconnected the normal translation of
BCL internal code to BCL paper tape
code will take place.

Control Panel

9~-25. The B 341 Paper Tape Punch control
panel (figure 9~12) contains the switches and
indicators for operation and error indica-

Exception Code Emitter: Any 8-bit tion. The function of each element is pro-
code can be selected as this code by vided in table 9-6.
POWER UNIT LOW
ON SELECTED LOCAL TAPE
POWER TAPE
OFF FEED REMOTE
1
2
3
4
5
6
7
8
’ PUNCH & STOP " DELETE & STOP

o N

TTY

5 LEVEL

6 LEVEL

DELETE & CONT

7 LEVEL

/ 8 LEVEL

Figure 9-12. B 341 Paper Tape Punch Control Panel
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TABLE 9-6

B 341 Paper Tape Punch Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

POWER ON

NOT READY

LOCAL

LOW TAPE

POWER OFF

TAPE FEED

REMOTE

CONTROL CODE

LEVEL DESIGNATION

This switch-indicatorlights when pressed indicating that power
is applied to the unit.

This indicator will light when a not-ready condition exists.

This switch-indicator places the B 341 in a local condition and
the unit is not available to the B 5500 system.

This indicator will light when 35 feet of tape, or less, remains
on the supply reel,

This switch removes power from the unit.

This switch feeds tape with all holes punched. The switch is
active when the LOCAL switch is activated. Tape feed rate is
100 characters-per-second.

This switch-indicator lights when pressed, indicating that the
unit is under control of the B 5500 system.

This switch allows the operator to designhate a control code.
The code may or may not be punched. The switch is active
in REMOTE or LOCAL and has four positions which determine
the action taken when a control code is detected. The four
positions of the switch are: OFF, PUNCH ANDSTOP, DELETE
AND STOP, and DELETE AND CONTINUE.

This switch is used to select the number of channels and type
of paper tape to be used.

B 320 LINE PRINTER

program control. The B 321 receives BCL
coded information from the I/O control unit

9-26. The B 320 Line Printer is functionally
the same as the B 321 Line Printer, except
that the B 320 prints at a maximum rate of
475 lines per minute (lpm); therefore, a
separate discussion is not given.

B 321 LINE PRINTER

9-27. The B 321 Line Printer is a drum-
type printer capable of printing 700 lines per
minute when single spacing, or 650 lines
per minute when double spacing, Formatting,
editing, skipping, and spacing are under
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in parallel by bit, serial by character trans-
fer and stores this data in a 120-position
buffer. Upon completion of loading the buffer,
the I/O control unit is released and the
printer will complete the print cycle inde-
pendent of the I/O control unit. The 120-
character buffer is included making the
print cycle independent of the system once
the information has been transferred to the
printer buffer. Continuous forms are used,
and skipping and spacing operations are con-
trolled by the program through use of the
I/O control unit, Vertical spacing may be 0,



1, or 2 spaces per line. Each line consists
of 120 print positions, 10 positions per inch.
Vertical spacing is 6 or 8 lines per inch.
There are 63 alphanumeric and special
characters, plus a blank for each print
position,

Functional Characteristics

9-28. The 64 characters contained in each
print position consists of 26 alphabetic, 10
numeric, and 28 special characters (figure
9-13). Printing is done on continuous paper
forms which may be from 5 to 20 inchesin
width including marginal punch strips. Length
can be 22 inches (at 6 lines per inch) or
16-1/2 inches (at 8 lines per inch). The
forms are loaded in the cabinet below the
printing mechanism. The forms are trans-
ported through the unit, by means of pin-fed
tractors, to the stacker. As many as five
carbons plus the original may be printed. In
general, the printer can processlegible copy
formsup to 0.02 inches in over-all thickness.
Thinnest form that can be processed is
0.0025 inches. The optimum number of
copies can be legibly printed by using pre-
mium paper and carbon., A clearance ad-
justment, required when changing from one
form thickness to another, is available to the
operator and can be accomplished within 30
seconds without the aid of tools.

Blank $ - #
* / @

L ) ’

( ; % >
< < = >
-« = ] +
& X " ?

Figure 9-13. Special Character Set

9-29. TAPE CONTROLLED CARRIAGE. The
B 321 Line Printer does not directly control
the feeding and spacing of the forms. This
is performed by the tape controlled carriage
of the printer in conjunctionwithinstructions
from the I/O Control Unit.
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9-30, CONTROL TAPE. The carriage con-
trol tape (figure 9-14) has column positions
(1-12) called channels, Horizontal lines can
be skipped up to 132 lines for control of a
form, For ease in preparation, the tape is
somewhat longer than required. Pre-punched
holes located in the center of the tape are
used by a pin feed mechanism to move the
tape past the sensing device. Movement of
the carriage control tape is synchronized
with the movement of the form through the
carriage, Skipping the form to any pre-
determined position is accomplished by ad-
dressing any one of 11 holes in the carriage
control tape. A twelfth channel in the control
tape is used to signal the last print line on
the form, When a hole in this position is

sensed, the printer sends a signal to the I/0
control unit flagging the result descriptor
for the MCP. The twelve carriage control
tape channels are usually punched to control
the following functions:

Figure 9-14. Carriage Control Tape

a, Channel 1 will nbrmally be used to
identify the first print line (heading)
of a form,

Channel 2 will usually be used to in-
dicate the first body line of a form
on which detail information appears.
In an invoicing operation, where the
first printing line and first body line
are not the same, channel 1 would be
used to indicate the heading on the
form, in this case a name and address.



Channel 2 would correspond to the first for operation of the equipment and for error

printed line of detail information. indications. The control panel is located at

the front of the unit, to the right of the print

c. Channel 3-11 will normally be used to section. The function of the switches and
identify any one of 9 user determined indicators is provided in table 9-7,

print positions. These channels may be
used in any desired sequence.

SKIP
d. Channel 12 is reserved for punching PO END oF e | e READY START
the hole indicative of the last printing
line in the body of a form.
P%\;JFER SPACE RESET STOP
Control Panel
9-31. The B 321 Line Printer control panel
(figure 9-15), contains switches and indicators Figure 9-15. B 320/B 321 Line Printer Control Panel

TABLE 9-7

B 320/B 321 Line Printer Control Panel
Switches and Indicators

SWITCH/INDICATOR FUNCTION

POWER ON This is a switch~indicator that applies power to the unit and
lights when pressed.

END OF PAPER This switch-indicator signals nearing an out-of-paper condi-
tion. Pressing this switch removes the end-of-paper condition
and extinguishes the light. One line can then be printed;
thereafter, the unit returns to end-of-paper condition. Suc-
cessive depressions of this switch enable printing successive
lines, to complete the last line on a form.

PRINT CHECK This indicator lights when a print check error has been
sensed, or when the print drum is not properly synchronized.

SKIP TO HEADING Pressing this switch causes the carriage to skip to the first
punch in channel 1 of the carriage control tape.

NOT READY This indicator will light when anyone of the following conditions
exist: the END OF PAPER indicator is lit, the 6/8 lines-per-
inch switch is in position N, the unit "slews'" paper for more
than one second, or the START switch has not been pressed.

START This switch is used to signal the B 5500 system that the printer
is ready for use. It is also used to restart printer operations
caused by a line printer '""not ready" condition,
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TABLE 9-7 (Cont)

B 320/B 321 Liﬁe Printer Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

STOP

RESET

SPACE

POWER OFF

Pressing this switch will stop the line printer prior to the
execution of the next pring instruction. The print buffer will
not be loaded after the switch has been depressed, and the
printer will go "not ready".

Pressing this switch resets the PRINT CHECK indicator.
Pressing this switch causes the forms to be single spaced.

This switch removes power from the unit.

B 325 LINE PRINTER

9-32, The B 325 Line Printer is essentially
the same as the B 321 except that the B 325
provides 132 character positions. To ac-
comodate 132 print positions, a factory in-
stalled adapter is required for each I/O
channel,

B 328 LINE PRINTER

9-33. The B 328 is functionally the same as
the other printers, It will print120character
positions at a maximum rate of 1040 lpm.

Functional Characteristics

9-34. In order to achieve the higher print
speed, the entire range of 64 characters has
been relocated around the drum, The 37 most
frequently used characters (26 alpha, 10
numeric, and the period) have been arranged
in consecutive locations, The remaining 27
have been positioned to reflect their frequency
of use and the most commonly used are
clustered near the 37. Assoonas acharacter
is printed, its buffer position is set to blank,
When all characters in the buffer are blank,
the printer is released for spacing. This
allows paper to be advanced while unused
character positions on the drum are passed.
The drum revolves at 1040 rpm, or one
revolution every 57.6 ms. The character
time for each of the 64 positions is .9 ms.
To advance the form one space requires
24.3 ms, with additional spaces taking .7
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ms, If 27 characters are unused during the
cycle, single spacing time can be masked
and the 1040 rpm rate maintained. The
average attainable lines per minute while
printing within various consecutive character
sets and while spacing a given number of
lines are as follows:

LPM With Various
Consecutive Character Sets

Number of
Lines Spaced

10 37 64
1 1040 1040 734
2 1040 780 680
3 1040 715 625
4 1040 660 584
5 700 610 546

B 329 LINE PRINTER

9-35. Functionally, the B 329 is the same as
the B 328 except that the B 329 provides 132
character print positions. This capability
necessitates a factory installed adapter for
each I/0 channel.

Control Panel—B 328/B 329

9-36. As standardfeatures, boththe B 328 and
the B 329 have a ribbon tracking device
sense and limit mistracking of the ribbon.
Also, duplicate central panels are located on
both the front and at the rear of the printers
for increased operator efficiency. The con-



trols and indicators are the same as the
other line printer control panels,

B 423 MAGNETIC TAPE UNIT

9-37. The B 423 Magnetic Tape Unit is
functionally the same as the B 422 Magnetic
Tape Unit, except that the B 423 allows only
a packing density of 200 (24 KC) frames per
inch. Therefore, a separate discussion is
not given of the B 423.

B422/B423 MAGNETIC TAPE UNIT
TRANSPORT

9-38. The B 422/B 423 Magnetic Tape Unit
was designed to read, write, erase, back-
space, and rewind magnetic tape under con-
trol of the central processor. Any valid six-
bit character may be written or read by the
magnetic tape unit. The B 422/B 423 Mag-
netic Tape Unit is capable of reading or
writing either in BCL or binary mode.
Writing and erasing is done in the forward
direction only. Reading is done forward or
backward. Up to 16 B 422 or B 423 Magnetic
Tape Units canbe used with a B5500 Informa-
tion Processing System. Only one tape unit
may receive instructions from anI/O control
unit at any one time,

9-39. The magnetic tape unit can accommo-
date 2400 fset of 1/2~inch tape on10-1/2inch
reels. The transport moves the tape, for
reading and writing, under a dual-gap mag-
netic read/write head at 90 inches per
second or 120 inches per second onthe B 422
or B 423 respectively. A full reel will rewind
in less than 90 seconds. When used with the
B 5500, there are two switch-selected pack-
ing densities that may be read or written.
The high-packing density is 555.5 characters
per inch while the low-packing density is 200
characters per inch. The clock pulse repeti-
tion rate used with the B 422 is 50 KC/sec.
for high density and 18 KC/sec. at low density.
The clock rate with the B 423 is 24 KC/sec.
at low density. At high-packing density, over
15,000,000 characters may be stored on a reel
of tape. The minimum number of characters
that may be stored in any one groupis seven.
The maximum number is limited only by the
input information or the physical end of tape.
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9-40, Start time for the B 422 transport
system is 4.5 ms, Start time is defined as
the time that the instruction is executed and
the time until the first character is read or
written. On a read instruction, the stop time
is 4.2 ms. On a write or erase instruction,
the stop time is 4,2 ms, Stop time is the
time from completion of the read or write
operation until the tape unit is ready to
accept another instruction.

Functional Characteristics

9-41. Figure 9-16 illustrates the position of
the tape reels in relation to the read-write
head and feed rollers. When reading or
writing, tape is passed from the file reel past
the read-write head to the take-up reel.
During rewind, the motion is reversed. To
prevent tape breakage and to minimize start
time, two vacuum columns are used. As the
tape is drawn from one vacuum column, it is
replenished from the reel above., As it is
fed into the other vacuum, the associated
reel takes up the slack tape. Movement of the
tape past the read head is at 120 inches per
second. Rewind is at 300 inches per second;
therefore, approximately 2400 feet of tape
can be re-wound in 90 seconds. Start time
is the time lapse between issuing a tape
order (read, write, erase, backspace) until
the first character is read, written, erased,
or bypassed., Start distance is not relevant.

1
JUNCTION OF LEADER
& BEGINNING OF TAPE

TAPE
LOAD

GUIDES
LATCH

8oT EOT ASSEMBLY

RELEASE FOR

PST.
CAPSTAN CROSSTALK SUPPRESSOR

DRIVE ROLLER
- - CROSS TALK

P VA M SWITCH
SUPPRESSOR To o ¢

Figure 9-16. B 422/B 423 Magnetic Tape Unit
Transport Mechanism



Magnetic Tape

9-42. The magnetic tape used with the mag-
netic tape units is 0.5 inches wide, 2.0 mils
thick, and approximately 2400 (x20) feet in
length. The base material of the tape is
Mylar with a heavy duty binder for longer
wearing characteristics. The tape units fea-
ture devices called "latch leaders" (figure
9-17). The purpose of the latch leader is to
minimize tape load-unload time, The leaders
are two-part: male and female. The male
leader is opaque~black Mylar and is non-
magnetic. The length of this leader is ap-
proximately 6 inches from the end of the
leader to the magnetic tape splice which is
on the file reel. The female leader is
opaque ‘Mylar and is manually wound onto
the take-up reel by the operator, one time

only, The female leader is approximately 14
feet in length. The tape unit contains a
latching device which holds the female leader
in place during loading and unloading, When
the reels rewind for unloading, the transport
will move the leaders back until their con-
nection is on the file reel-side of the tape latch.
Then the latch is closed to grip the female
leader while the male leader is disconnected.
After a new file reel has been placed on the
unit and leaders are connected, the tape
latch is opened.

Control Panel

9-43. The B 422/B 423 Magnetic Tape Unit
control panel (figure 9-18) contains switches
and indicators for operation of the equipment.
The function of these switches and indicators
is contained in table 9-8.

A— oo0
.150—*

J\, 14FT 0 = FT 3-—1\/__..

R

-
-+
S

1 / 2
150 1 / .031 MAX
L % (STANDARD TAPE WIDTH) SPLICING TAPE

Figure 9-17. Magnetic Tape ‘‘Latch Leaders”

POWER WRITE

- UNLOAD LOCAL PNG LOW
| Burroughs | A
P%VLER LOAD REMOTE REWIND HIGH

Figure 9-18. B 422/B 423 Magnetic Tape Unit
Control Panel
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TABLE 9-8

B 422/B 423 Magnetic Tape Unit Control Panel

Switches and Indicators

SWITCH/INDICATOR

FUNCTION

POWER OFF

UNLOAD

LOCAL

WRITE RING

LOW

HIGH

REWIND

REMOTE

LOAD

POWER ON
UNIT DESIGNATOR

Removes power from the tape unit,

Positions tape to the point where the latch leader is on the file
reel-side of the tape latch, thereby, permitting the operator to
unload the tape, This is only active in the local status.

Removes the tape unit from control of the B 5500 system.
The switch lights when pressed.

Signals that the file reel has a write ring installed and that
writing can be performed on the tape.

When this indicator is ON, the unit is in the 200 character per
inch recording density.

This switch-indicator selects the high recording density, When
this is ON, the unit is in the 555.5 character per inch record-
ing density.

Rewinds the tape to the beginning-of-tape mark. Rewind speed
is 320 inches per second. This switch is active only when the
unit is in a local condition,

Places the tape unit under control of the B 5500 systém. The
switch lights when pressed and the LOCAL indicator goes off.

Causes tape to be drawn into the vacuum columns and moves
the tape so that the beginning-of-tape is at the read-write
head. This is only active in local status.

Applies power to the unit, The switch lights when pressed.

This will be an alphabetic character placed there by the field
engineer, The designation is dependent on the jack into which
the cable has been plugged in the display and distribution unit,.

B 424 MAGNETIC TAPE UNIT TRANSPORT

9-44, This unit operates at 83 inches per
second at 800 bits per inch density only,
giving a transfer rate of 66 KC. Appearance
and physical characteristics are the same as
the B 422, The B 424 may be used separately
or, if used on combination, it may only be
combined with B 422 drives operating at 120
inches per second in a density of either 200
or 555.5 BPI.
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B 450 DISK FILE/DATA COMMUNICATIONS
BASIC CONTROL UNIT

9-45, The B 450 consists of a modified
B 5500 cabinet with power supply and hard-
ware facilities for mounting two full size
logic gates. It serves as a housing for a
disk file control unit or a data communica-
tions control unit or a combination of these
units.



B 5470 DISK FILE CONTROL UNIT

9-46. The B 5470 contains the control and
checking circuitry to accommodate from 1
to 10 B 471 Disk File Electronics Units. Each
electronics unit contains the circuitry nec-
essary to control from 1 to 5B475 Disk File
Storage Modules. Each storage module con-
tains four magnetic disks. Each B 475 Disk
Storage Module contains 9.6 million alpha-
numeric characters. Since there is a maxi-
mum of two B 5470 units per system, one
B 5500 system may contain up to 100 B 475
Disk Storage Module Units with a maximum
storage capacity of 960 million alpha charac-
ters. All information transfer and addressing
from these storage units is controlled by the
B 5470. The B 5470 is under control of the
I/0 control units, Because independent check-
ing features are incorporated in the unit,
the processor is free to execute other opera-
tions or input or I/O operations when the con-
trol unit is performing a check. Checking of
each disk file address as it is transferred is
provided by using the least significant digit
position of the B register for address com-~
parison. If an error occurs, the transfer op-
eration stops and no data will be transferred.
Also, an address parity indicator will be set.
For each word of data written during a write
operation, a ''check character"” is developed
and written. This code is regenerated and
pared against the written check character
during a read operation, If thecomparisonis
unequal, aninformationerror indicatoris set.
When a non-existent address is referenced,
the operation isterminated and an invalid indi-
cator is set. Attempting to write on a disk

which is locked out will set a write lock out
indicator. Reading and writing is prevented
while the control unit is in a busy or not ready
status. The control unit {s in a not ready
status if either of the power switches (AC-DC)
are off, or if the REMOTE/LOCAL switch is
set to the local position.

B 471 DISK FILE ELECTRONICS UNIT

9-47, The B 471 Disk File Electronics Unit
incorporates all of the disk file system elec~
tronics for controlling a maximum of 48
million alphanumeric characters of informa-
tion (five B 475 disk file storage units), in
addressable segments of 240 characters. The
unit contains the main air pressure system
starting controls, basic head switchinglogic,
and power supplies for a maximum of 5
storage wunits. Lock-out switches for the
unit and for individual disks are provided on
the lock-out panel. The unit LOCK-OUT
switch prevents writing on the entire unit.
Individual DISK LOCK-OUT switches allows
disks to be individually locked out, When the
unit or disk is placed in a write lock-out
state, it is still possible to read from the
unit and/or disk. The unit is made ready for
operation when the POWER ON switch is on
and the REMOTE/LOCAL switch is set to
the remote position.

Control Panel

9-48. The switches and indicators located on
the control panel (figure 9-19) used for the
operation of the B 471 Disk File Electronics
Unit are described in table 9-9.

DC
P%'NER OFF

DISK
Lockout

Figure 9-19. B 471 Disk File Electronics Unit
Control Panel
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TABLE 9-9

B 471 Disk File Electronics Unit Control Panel

Switches and Indicators

SWITCH/INDICATOR

FUNCTION

POWER ON

POWER OFF

NOT READY

DC ON

DC OFF

MASTER LOCKOUT

DISK LOCKOUT

DISK LOCKOUT
SWITCHES

This switch applies AC power to the electronics unit and the
storage modules connected to it.

This switch removes AC power from the electronics unit and
from the storage modules connected to it.

This indicator will light when one of the following conditions
exists:

a. REMOTE/LOCAL switch is in the LOCAL position.
b. All disks in the storage modules are not up to speed.
c. Air pressure is low.

This switch applies DC power to the electronicsunit and to the
storage modules attached to it.

This switch removes DC power from the electronics unit and
the storage modules connected to it.

This indicator lights when the MASTER LOCKOUT switch
(located under a hinged cover) is pressed to lock out all of
the disks connected to the particular disk file electronics unit.

This indicator lights when one or more of the disk lockout
switches (located under the hinged cover) are pressed to lock
out the disks connected to the particular disk file control unit,

Above the front control panel of the disk file electronics unit
is a hinged cover that conceals the DISK LOCKOUT switches
(see figure 9-9). This cover is provided with a lock to prevent
anyone but the Field Engineer and the Data Processing
Manager to gain access to these switches, There are 20
individual DISK LOCKOUT switches (one for each of the
possible 20 disks that can be connected fo the electronics
unit) and one MASTER LOCKOUT switch for locking out all
of the disks that are connected to the storage unit. When one
or more of the individual lockout switches is set to the ON
position, the DISK LOCKOUT indicator will light. When the
master switch is set to the ON position, the MASTER LOCK-
OUT indicator will light.
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B 475 DISK FILE STORAGE MODULE

9-49. The B 475 Disk File Storage Module
consists of four vertically mounted magnetic
disks comprising a storage capacity of 9.6
million alphanumeric characters. Each disk
surface has 50 data tracks which are divided
into addressable segment sizes of 240 alpha~
numeric characters. One data track has a
24,000 character capacity. Every track is
equipped with its own read/write head and
by means of electronic switching, the heads
can rapidly access data from the tracks. A
fail safe mechanism within each storage
module prevents the read/write heads from
contacting or damaging the magnetic disk
surface.

Disks

9-50. The magnetic disks rotate at 1500
revolutions per minute., With the head-per-
track design incorporated for reading and
writing data, the average time required to
access data from disk storage is one-half
disk revolution or 20 ms. regardless of file
size or organization of records. All data
recorded onto the disk will remain on the
disks until replaced with new information,
Transfer of information from and to the file
is at an average rate of 100,000 characters
per second,

9-51. The B 475 Disk File Storage Module

must be used in conjunction with the B 471
Disk File Electronics Unit. One B 472 Disk
File Storage Unit is composed of one B 471
Disk File Electronics Unit plus one B 475
Disk File Storage Module. Each B 5470
Disk File Control unit may control a maxi-
mum of 10 B 471 Disk File Electronics Units
for a maximum of 480 million characters
per control unit. Since a B 5500 system may
contain two B 5470 Disk File Control Units,
the maximum system storage capacity is 960
million characters.

Control Panel

9-52. The controls for operating the B 475
Disk File Storage Module are located on the
B 471 Disk File Electronics Unit, This unit
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provides individual DISK LOCK-OUT switches
for the disks within the storage modules.
These switches allow individual disks to be
locked out by the operator. For a complete
functional description of the switches andthe
indicators, refer to table 9-9,

B 451 DISK FILE EXPANDED CONTROL
UNIT

9-53. This unit contains the circuitry neces~
sary to control disk storage systems re-
quiring more than one B 471 Electronics
Unit. One B 451 is required for systems
with two to five B 471 Electronics Units and
would be added to the B 5470 Disk File Con-
trol Unit. An additional B 451 is required as
expansion occurs from six to ten B471 Elec~
tronics Units., A system will require a B451
for each additional five B 471 Electronics
Units, and the B 451 would be added to the
second B 5470 Disk File Control Unit in a
second B 450 Basic Control Unit,

B 5480 DATA COMMUNICATION
CONTROL UNIT

9-54, The B 5480 Data Communication Con-
trol Unit provides the interface between the
I/O control unit and the various terminal
units. Only one B 5480 unit may be connected
to a B 5500 system. It can servefrom one to
15 terminal units of any combination. A B 5500
system may have two B 5470 Disk File Con-
trol Units and one B 5480 or one B 5470 and
one B 5480. The B 5480 may have a cable
length of up to 50 feet from the associated
1/0 control unit and is under control of the
1/0 control unit only when loading or unload-
ing the terminal unit buffer to or from core
memory.

Functional Characteristics

9-55. The B 5480 provides the code trans-
lation facility for conversion between Bur-
roughs Common Language (BCL) and Baudot
code, In a system where different types of
terminal units are used, BCL to Baudot
conversion takes place only whenthe scanner
in the B 5480 is addressing a teletype
terminal unit,



9-56, The B 5480 can recognize thatany ter-
minal unit is in one of four possible states:
busy, input ready, output ready, or not ready.

Busy State

9-57. When a designated terminal unit is in
the busy state, the associated B 5480 cannot
communicate with that terminal unit. A busy
state occurs when one of the following situa-
tions is present: there is a non-related call
on the net of a teletype terminal unitor when
loading or unloading a terminal unit buffer to
or from the 1/0 control unit.

Input Ready State

9-58., A terminal unit that has received a
complete message from an inquiry station is
in the input ready state. The completion of
an input message is recognized by an end-
of-message character which is transmitted
to the associated 1/0 control unit as a group
mark (BCL-011 1111).

Output Ready State

9-59, The terminal unit is inthe output ready
state after it has completed transferring the
contents of its buffer to aninquiry station and
has not detected an end-of-reply (group
mark) character.

9-60. The B 5480 also provides an interrupt
to the I/0 control unit. This interrupt is set
when any terminal unit is in the input ready
or the output ready state, and the terminal
unit is being addressed by the scanner,

9-61. The character transfer rate through
the B 5480 is a maximum of 30,000 charac-
ters-per-second. Transfer is serial-by-
character, parallel-by-bit, and in all cases
of an inquiry reply, the message must be
terminated by a group mark character. The
scanner in the B 5480 has the facility to
connect any of the terminal units to the I/O
control unit. The time required for the
scanner to examine adjacent channels for
ready status is a maximum of 220 micro-
seconds and the B 5480 gives priority, in
undirectional sequence, to the terminal units
that are in the output ready state.

B 481 TELETYPE TERMINAL UNIT

9-62, The B 481 Teletype Terminal unit pro-
vides the interface between the B 5480 and
the teletype stations on a net, A singleB 481
Teletype Terminal can service up to 400
teletype station sets, allowing a possible 6000
teletype stations in 15 networks if only teletype
terminals are used (1 to1l5terminalunits per
B 5480). The B 481 may have a cable length
of up to 50 feet from the B 5480 and, as an
optional device, may have a teletype page
printer included as part of the terminal unit.,

Functional Characteristics

9-63. The B 481 Teletype Terminal Unit pro-
vides serial~parallel code conversion, special
teletype character detection and insertion,
and buffer storage capability. Control and
timing levels are generated and sensed so
that the B 481 is compatible with the B 5480.

9-64. Character control is provided for the
insertion and deletion of special teletype
characters such as ''line feed." The charac-
ter control also provides the end-of-reply,
and the station disconnect signals for the
teletype net. Character control further in-
serts change of print mode signals in the
data being sent to the teletype stations when
there is a change from either figures (figs)
to letters (ltrs).

9-65. The B 481 Teletype Terminal Unit in-
corporates a buffer which stores 6 bit char-
acters. Buffer size may be 120 or 240 char-
acters and the access time for the terminal
buffer is 20 microseconds. An inquiry mes-
sage may be entered via the keyboard of any
station on the net by selectively calling the
B 481. The B 481 Teletype Terminal Unit
can service only one call at a time. A tele-
type page printer may be included as part of
the B 481 Teletype Terminal Unit. This
printer can be used for monitoring all mes-
sages transmitted through the network.

B 483 TYPEWRITER TERMINAL UNIT

9-66. The B 483 Typewriter Terminal Unit
provides the interface between the B 5480 and
typewriter inquiry stations. The B 483 pro-
vides facilities for 1 to 8 typewriter inquiry
stations and includes the input station selec-
tion circuitry and a buffer of 60 characters



for each of 8 typewriter stations. (The 480-
character buffer is divisable by the number
of typewriter stations. Therefore one station
would have 480 characters.) Control and tim-
ing levels are generated and sensed sothat it
will be compatible with the B 5480. The type-
writer terminal unit may have a cable length
of up to 50 feet from the B 5480.

Functional Characteristics

9-67. The unit provides an input buffer to
store simultaneous input of 60 characters (in-
cluding end-of-message character) for each
of 8 typewriter inquiry stations. The buffer
has 8 segments, each of which is reserved for
a specific typewriter inquiry station.

9-68. The B 483 Typewriter Terminal Unit
also provides input scanning facilities to ac-
cept data from any of the 8 possible type-
writer inquiry stations. This data is picked
off and stored as it is available, a character
at a time, and isdirected to the proper buffer.

9~-69. In addition, the unit provides an input
latch facility which interrupts the scanner and
holds a stationbuffer while data is transferred
to the B 5480 and to the I/O control unit. The
latch is initiated when the end-of-message in-
put character is stored.

9-70. The same 60 character buffer is used
for output. This buffer will store a reply
message from the I/O control unit. The flow
of data from the buffer is governed by timing
levels generated in the typewriter inquiry
station,

9-71. As a part of the typewriter terminal
unit, a counter (60 characters including end-
of-message character) is furnished to direct
input from a typewriter inquiry station tothe
proper address in the buffer. The counter ad-
vances with each input character andis reset
by pressing the station reset key.

B 493 TYPEWRITER INQUIRY STATION

9-72. The B 493 Typewriter Inquiry Stationis
a Model 33 Teletype machine,
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Functional Characteristics

9-73. The B 493 Typewriter Inquiry Station
communicates with the B 483 Typewriter
Terminal Unit via a twisted pair cable. The
inquiry stations may be up to 2000 feet from
the B 483. The station set operates at a
standard rate of 10 characters per second by
selectively pressing the keys and space bar of
the keyboard in the same manner as typing.

DATA TRANSMISSION SYSTEM

9-74. The Burroughs Data Transmission
System is even more powerful and versatile
than the Communication System. The Com-
munication System which could be more ap-
propriately called an "Inquiry' system be-
cause an inquiry must be '""Asked" before a
reply can be given; i.e., the computer system
is unable to transmit a message without first
receiving an inquiry, with the exception of the
teletype network.

9-75. All operations between any of the vari-
ous types of stations and the computer system
are completely buffered and independent, The
transfer rate between the buffers and the com-
puter system is 100KC. The Data Transmis-
sion System has a much greater capacity to
handle various types of transmissiondevices
in any combination:

a. typewriter (240 stations)
b. TWX networks (240)
teletype (95,760 stations)
801 automatic calling units
. Data Speed II |

f. UNIVAC 1004

g. IBM 1050

Functional Description

9-76. The Data TransmissionSystem iscom-
posed of the following components:

a. B 452 Disk File Data Transmission
Basic Control (power supply)



b. B 249 Data Transmission Control Unit
(DTCU)

c. B 487 Data Transmission Terminal Unit
(DTTU)

d. Line Adaptors

9-77. The B 452 houses the B 249 and also
houses the Disk File Control Unit if it is
used. The Terminal Units and Adaptors are
not free standing boxes, but are infact, gates
which are mounted inside the B 452 cabinet,
For this reason, the B 452 has increased
power requirements over its predecessor, the
B 450,

B 249 DATA TRANSMISSION CONTROL UNIT

9-78. The DTCU serves as a multiplexing de-
vice which allows the computing system to
handle up to 15 Transmission Terminal Units.
If only one terminal unit is onthe system, the
DTCU is not required.

9-79. One of the major functions of the DTCU
is to provide code translation between the
computing system and the transmission de-
vice. For example, typewriters and TWX
networks both function in ASCII code; and,
therefore, the DTCU must provide trans-
lation both ways between BCL and ASCII or
ASCII and BCL. In the case of teletype net-
works, they function in Baudot code; and,
therefore, the DTCU must provide transla-
tion between this code and BCL again, bothon
input and output.

NOTE

If a DTCU is not used, then it is the
object program's function to provide
the correct translation on both input
and output.

B 487 DATA TRANSMISSION TERMINAL
UNIT (DTTU)

9-80. A DTTU contains a message area of
448 characters of core memory which is di-
vided into sixteen 28-character sub-sections
numbered 0 through 15, An "adaptor" is as-
signed a number of these sub-sections ac-
cording to user requirements. The division of
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the storage area into '"buffers" is accom-
plished by placing line adaptors at line adaptor
connection points. Each buffer area is then
defined to start at the point where its line
adaptor is connected and to extend tothe next
line adaptor or the end of storage, whichever
occurs first. The "buffer address" (some-
times called '"station address'") is actually
composed of two quantities: the terminal unit
number followed by the section number, When
communicating with any transmissiondevice,
both of these quantities are required. The
combination of both quantities shall hence-
forth be referred to as the "buffer address".

9-81. For example, assume a terminal unit
were assigned a number 2 (this is accom-
plished by its physical connection), and it had
three adaptors. If the line adaptors were at-
tached to the connection points at sub-sec-
tions 0, 3 and 7, the entire storage area would
be divided into three message or information
areas. The first area would have a "buffer
address" of 20 and would be 84 charactersin
length. The second area would have a''buffer
address" of 23 and would be 112 characters
in length. The third areawould have a''buffer
address'" of 27 and would be 252 characters
in length.

9-82. When a message or group of characters
is recelved from a transmission device, the
information passes through aline adaptor into
the adaptor's terminal unit information area.
When the end-of-information is sensed, an
interrupt level is produced by the terminal
unit and sent either through the control unit,
if it is present, to the computer system or
directly to the computer system without a
control unit, which subsequently causes the
computer system to be interrupted. At this
time, an "Interrogate'" is performed inorder
to determine the "buffer address' of the in-
formation.

9-83. At the completion of a data transmis~
sion operation, either input or output, a
buffer address can be flagged either
"Normal" or "Abnormal". This flag of nor-
mal or abnormal in conjunction with an input
or output operation can indicate alarge num-
ber of combinations reflecting errors, special
attention, ete.



Buffer Conditions

9-84. A buffer may be in any one of a number
of conditions, dependingonits adaptor. These
conditions are:

a. Idle. This condition indicates that the
buffer is not presently receiving a mes-
sage from a transmission device nor is
it transmitting information to that de-
vice.

Read Ready. This condition indicates
that an entire message has been re-
ceived from a transmission device and
the computer system should now process
that information.

NOTE

When the computer system does
read that information out of the buf-
fer, the buffer is then returnedto an
Idle condition.

It should also be noted that a computer-initi-
ated message to a buffer is allowed any time
a buffer is in an idle condition. Thus, at the
completion of a read, the transmissiondevice
may continue sending information; or the
computer may send a reply concerning the
information just read in from the buffer. In
most cases, if a transmission device like a
typewriter or teletype is being used, it would
be advisable to send a reply, if only a carriage
return and line feed, to indicate that the op-
erator may continue with the input. When a
message is transmitted to an idle buffer,
complete with group mark, an interrupt is
produced when the transmission device has
fully accepted the output message; and anIdle
Interrupt is produced to the computer system.

9-85. If, however, the output message sentto
the buffer does not contain a group mark or
end-of-message character, a Write Ready
Interrupt is produced when the buffer has
fully transmitted the information to the trans-
mission device. A Write Ready condition in-
dicates that the buffer is now ready for the
next portion of the total message. This Write
Ready condition in previous terminal units
caused a temporary lock-out of all other
transmission devices during the time that
multiple groups of information were being
transmitted to the transmission device; how-
ever, in the B 487 this condition does not
effect any device, other than itself.
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NOTE

Whenever any interrupt of any type
has been interrogated, that inter-
rupt has been removed and will not
cause another interrupt under any
circumstances.

9-86. All of the above conditions can be
flagged either "normal' or "abnormal". For
example, an operator typing the left arrow
(end of message) key causes a read-ready
normal interrupt. If, however, for some
reason the operator keys in the exclamation
point (end of transmission) character, a
Read-Ready Abnormal Interrupt is produced.
On output, when the left arrowisencountered
upon retrieval from the buffer to be sent to
the adaptor, the buffer assumes an Idle Nor-
mal condition with an interrupt. If, during
the time that a message is being sent out of
the buffer to the adaptor and this adaptor is
TWX, the operator should press "BREAK"
key, the buffer terminates the output of the
message and immediately assumes a Read-
Ready Abnormal condition with an interrupt.
These are but a few of the numerous combi-
nations and conditions of input and output with
errors, end of transmission, loss of carrier,
buffer overflow, etc., that can occur and sub-~
sequently flag the operation as normal or ab-
normal. The handling of these conditions is
left totally up to the object program.

NOTE

There is hardware priority available
that causes selection of the lowest
numbered buffer within a terminal
unit for system attention.

Line Adaptors

9-87., There is a specially designed line
adaptor for each type oftransmissiondevice,
which serves to interface that device withthe
DTTU. With the appropriate line adaptor, it
is possible to interface any device toaDTTU
and thus achieve information exchange with
the computer system.

Typewriter

9-88. A single typewriter station connects
with a typewriter line adaptor. A maximum
of 16 typewriters can be connected with the



16 adaptors to a single DTTU. However, the
buffer size of each would then be restricted
to 28 characters. The buffer may optionally
consist of two 28-character buffers which are
alternately loaded with input. This allows the
system to empty one buffer while the other is
being filled. Each typewriter is entirely in-
dependent of all other adaptors regardless of
what type they might be. If the buffer associ-
ated with a typewriter station is not "busy",
the computer system caninitiate, at any time,
a message to be typed out on that station just
as if it were a Supervisory Printer.

9-89. If, while typing a message in from the
remote station, the operator notes a mistake,
the operator can perform a '"backspace' with
the " <" character and thereby erase one
character. This backspace may be performed
as often as required. Another function is the
ability to handle paper tape from a model 33
or 35 ASR typewriter station. Messages may

We" (END OF MESSAGE)

CTRL-FORM
(CLEARS BUFFER)

'

X-OFF CHARACTER

be stacked on paper tape as shown in figure
9-20.

9-90. The computer system can exercise con-
trol over the paper tape by performing a
Start Paper Tape function (this is a reserved
character "#"), and the paper tape will con~
tinue sending until a character on the paper
tape indicates "stop paper tape." After an
X-OFF code is read, the paper tape reader
will read one or more characters before
stopping, thereby leaving the buffer in a busy
status. The paper tape will stop, the computer
system will read the message, process it, and
either send a reply back to the station, which
will be typed out, or simply send a control
character to resume reading from the paper
tape.

TWX Networks

9-91. The following illustration (figure 9-21)
describes the terminal unit adaptor data set
connection required for a TWX network.

=" (END OF MESSAGE)
X-OFF CHARACTER

4— |[NFORMATION ——~

4— INFORMATION ——~

4——]NFORMA§

Figure 9-20. Possible Paper Tape Format
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Figure 9-21. TWX Network



9-92. The dataset is, for all practical pur-
poses, a telephone and has adialable number.
The operator at a remote TWX typewriter
station dials the number of the dataset con-
nected to the adaptor; and, when the connec-
tion is made, the TWX station functions ex-
actly like a typewriter station as previously
described, with this exception: the data setis
continuously monitoring the quality of the data
carrier; and, if the quality drops below a cer-
tain threshold value, the dataset performs a
"loss of carrier disconnect". This canoccur
on either input or output. In bothcases, how-
ever, an abnormal condition is flagged and an
interrupt produced.

Teletype Networks

9-93. Figure 9-22 illustrates the connection
of an adaptor with a teletype network.

9-94. Each teletype circuit is connected with
a teletype line adaptor. The buffer size would
be a minimum of 28 characters. If two buffers
are used, they may be alternately loaded with
input to allow the processor time to empty the
buffer before the information is lost. Eachof
the stations and the adaptor has a''2-charac-
ter call." If the net, as it is called, is idle,
the computer system can initiate a call se-
quence and/or message to any or all of the
stations on the net. In the same manner, any
station, if the net is idle, can call the adaptor
and/or any other station and transmit infor-
mation to that station. Teletype networks have
a standard calling and message discipline that
is followed by all who use the net.

801 Automatic Calling Unit (ACU)

9-95. Figure 9-23 illustrates the usage of an
801 ACU.

9-96. The 801 adaptor is first used totrans-
mit a dial sequence through the 801 dataset.
The 801 dataset is, in fact, connected to the
telephone exchange through the normal data-
set that will be used once the telephone con-
nection has been established., After the con-
nection has been made, the information is
processed to and from the remote station
through the TWX adaptor. The 801 isnotused
during this period of time. The 801 line
adaptor uses one 28~character buffer.

Dataspeed Il

9-97. The Dataspeed II Paper Tape Reader or
Paper Tape Punch may be attached to the
system through aline adaptor. The buffer size
is two 56-character or two 112-character
buffers which are alternately loaded on input.
The code used onthe paper tape may be either
ASCII or BCL paper tape code.

IBM 1050

9-98. The IBM 1050 can be attached to the
B 487 through its special line adaptor. The
buffer size is any multiple of 28 characters.
Since the IBM 1050 may be polled, an object
program may poll the device with the special
characters necessary for it.
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7

Figure 9-22. Teletype Network
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B 300, UNIVAC 1004

Figure 9-23. 801 ACU Connection

plished by the object programs in each com-
puter.

9-99. The B 300 or the UNIVAC 1004 can be
connected with the system with their corre-
sponding line adaptors. They both require
two buffers of 56 characters each which will
alternate on input. The positive or negative
acknowledgment of messages between the
B 5500 and the other computers is accom-

Console

9-100. With the exception of the peripheral
devices, all operator control will be from the
console and the keyboard message printer.
The indicators and switches on the console
are described in table 9-10.

TABLE 9-10

Console Control Panel
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

HALT BUTTON

NOT READY

When pressed, this switch halts processor #1 and processor #2
after completion of syllables currently in process, and lights
the indicator. The indicator remains lit, until the LOAD button
is pressed and a load operation is initiated.

This is anindicator which notifies the operator that one or more
units that are installed as part of the system, and that do not
have local '""Not Ready" indicators have become unavailable for
normal use by the system. The following units are included in
this check: both processors, core memory modules, I/0 control
units, magnetic drum storage unit #1, and message printer/
keyboard, Other input/output peripheral units are notincluded.
The indicator is not lit by signals indicating non-availability
because of current use with the system.
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TABLE 9-10 (Cont)

Console Control Table
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

MEMORY CHECK

LOAD AND
LOAD SELECT

A
NORMAL

A
CONTROL

B
NORMAL

B
CONTROL

POWER-ON

POWER-OFF

The MEMORY CHECK indicator is lit when either a processor
#1 memory parity interrupt or a processor #2 memory parity
interrupt is set.

The LOAD switch is pressed to initially load part of the
Master Control Program into core memory and to start pro-
cessor #1 processing it. If, at the time the switch is pressed,
processor #1 is not idle, pressing this switch has no effect.

If processor #1 is idle and the LOAD SELECT switch on the
console is in the drum position, pressing the LOAD Switch
loads 512 words (decimal) - 1000 octal -~ from the band 0 of the
drum unit #1 into core memory, starting with cell 20 (octal).
Control of processor #1 is then transferred to the program
word in cell 20 (octal).

If processor #1 is idle and the LOAD SELECT switch is in the
card position, one binary card is read into core memory lo-
cations 20 (octal) through 43 (octal), Processor #1 then
accesses cell 20 (octal) and transfers control to this program
word. Card reader #1 must be used.

This indicator is lit when processor #1 is in the normal state
(NCSF =1).

This indicator is lit when processor #1 is in the control
state (NCSF =0).

This indicator is lit when processor #2 is in the normal
state (NCSF=1).

This indicator is lit when processor #2 is in the control
state (NCSF =0).

This switch, when pressed, initiates the process of cycling
power-on., Power is applied tothe mainframe anddrum. Both
processors are left idle. The indicator is lit and remains lit
as long as power remains on,

This switch, when pressed, initiates the process of cycling
power-off and cycles down the entire system (including all
connected I/O equipment).
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SUPERVISORY PRINTER

9-101. The supervisory printer and keyboard
(referred to asthe SPO) is the means by which
instructions and certain information is printed
out to the operator. The operator also may
signal a reply or request information about
programs in process or operational conditions
from the MCP. The SPO is a character at a
time printer, using BCL code as input. The
output of the keyboard is also in BCL code.
The printer provides for communication be-
tween the operator and this system. The
printer is used to inform the operator of
conditions within the system that require op-
erator action and to give the operator instruc-
tions., The keyboard is used to key in an
acknowledgment to a message that has been
printed out. The keyboard is also used to key
in special instructions for the MCP. The
REMOTE switch must be pressed when the
printer/keyboard is to be used with the
system. If it is tobeusedlocally, the LOCAL
switch must be pressed. Other indicators in-
clude the power lights.

Functional Characteristics

9-102. When the operator wishes to key in a
message by use of the keyboard, the INPUT

REQUEST key (table 9~11) must first be
pressed, setting a keyboard request interrupt
(CC 105F) in central control. When an I/O
control unit has been selected and initiated on
a keyboard input operation, the READY light
is turned on. The operator canthenkey in the
message, At the completion of the message,
the END-OF-INPUT key must be depressed.
This signals the end of the message by in-
serting a group mark in the input string and
releasing the I/0 channel. The program or
MCP controls subsequent action, If a key-
board I/O descriptor is initiated, and the
operator is pressing the END-OF-INPUT
button, the I/0O control unit is released im-
mediately even though information was not
entered on the keyboard. Therefore, before
consecutive keyboard operation, time should
be allowed by the operator after removing
his finger from the END-OF-INPUT key. The
ERROR switch is used when a message being
keyed is in error. When pressed, the ERROR
causes the operation to be terminated by
placing a group mark (octal 37) in the input
string. This group mark is set with a parity
error so that the result descriptor reflects
the error condition., The operator would then
retry the operation. Since this unit is an I/O
device, operation is by way of an I/O control
unit and no processing time is lost duringits
use. The rest of the controls on the key-
board are for normal typewriter operation.

TABLE 9-11

Supervisory Printer

Switches and Indicators

SWITCH/INDICATOR

FUNCTION

INPUT REQUEST

READY

This

REMOTE

LOCAL

this switch is

on.
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A momentary contact switch that begins feeding the input
message stored in memory when pressed.

indicator lights when the computer reaches a Read
Supervisory Print instruction.

A self-indicating switch that places the printer under control
of the associated central processor.

A self-indicating switch that removes the printer from control
of the central processor. Operator can type comments when



TABLE 9-11 (cont)

Supervisory Printer
Switches and Indicators

SWITCH/INDICATOR

FUNCTION

POWER

ERROR

END-OF-MESSAGE

extinguished.

This indicator lights when power is applied to the unit.

The operator momentarily presses this switch in the event of
an operator input error (i.e., keystroke error)., The program
control will continue in sequence,

Momentarily pressing this switch terminates the message. A
group mark is stored in memory and the READY indicator is

GENERAL DESCRIPTION OF 1/0
DESCRIPTORS

9-103. The following is a brief description of
the control bits that are used in the I/0O
descriptors (bits 18 through 24) and their
individual usage.

Bit 18 Memory inhibit bit -~ Whenon,
it will inhibit communication
with memory. When off, this
bit will allow communication
with memory. ~

Binary/alpha bit - When on,
this indicates the operation is
to be in binary. When off, it
indicates the operation is in
alpha.

Direction bit ~ This hitisused
in conjunction with magnetic
tape. Whenon, itindicates that
the tape is to be read in a
backward direction. When off,
it indicates that the tape is to
be read forward.,

Bit 21

Bit 22

Bit 23 Word counter bit - When this
bit is on, the operation will use
the word counter, bits 8
through 17, to control the num-
ber of words read or written.
When off, the word counter is

not used,
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Bit 24 Input/output bit - When this
bit is on, the operation is an
input operation. When off, the
operation is an output oper-
ation (in respect to the re-

spective input/output unit),

9-104. All I/0O descriptors are marked as a
descriptor because bit 0 is set, The statusof
this bit, or bit 2 (except drum)is not checked
by the I/O control unit when the I/0 descriptor
is brought into the W register and; therefore,
allows these two bits to be reset in the I/O
descriptor. The I/O operation will be un-
altered if these two bits are left reset, The
unit designate bits, 3 through 7, have the
following binary weight (see Appendix B for
list of peripheral units and corresponding
unit designate numbers):

=7}

Bit
Bit
Bit
Bit

3
4
5
6
Bit 7

e

o n

GENERAL DESCRIPTION OF RESULT
DESCRIPTOR

9-105. A result descriptor isconstructed for
each piece of peripheral equipment at the time
the I/O operation is terminated., This de-
scriptor will have all the corresponding bits
set in it that are set into the initiating I/O



descriptor except for bits 0, 1, 2 which will
always be reset. The word count bit should
always be at 0, Bit 30 through 32will have the
following meanings for each piece of pe-
ripheral equipment,

Bit 26 If set, indicates that amemory
overflow occurred or an at-
tempt was made to access a

non-existent memory module,

These bits have individual er-
ror meanings and depend upon
the piece of peripheral equip~
ment referenced by the result
descriptor.

Bits 27,
28, 29

Bit 30 If set, the designated unit was

not ready.

Bit 31 If set, indicates that a parity
error occurred while acces-
sing the address of the I/O
descriptor from cell 10 (octal)
or accessing the I/0 descrip~
tor itself.

Bit 32 If set, indicates that an identi-
cal unit designate number is
already present on another 1/0
control unit, Bits 26 through
32 (error bits) will be equal
to 0 if the 1/0 operation was
initiated without error.

Bits 33 -
47

These are discussed relative
to each unit.

9-106. If the designated unit was inoperation,
and the unit designation was not present in
another I/O control unit, the initiating I/0
control unit will wait until the previous
operation has been completed. This is valid
for all units except magnetic tape units.
The difference is that if a read or write
operation is to be initiated, and the tape unit
is in a rewind status, the initiating I/O con~-
trol unit will terminate and bit 32 will be set
in the result descriptor. The result de-
scriptor will be stored in the following octal
core address for the respective I/O control
unit:
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1I/0 1 in 14
/0 2in 15
1/0 3 in 16
1/0 4 in 17

Supervisory Printer |/0O-Result Descriptors

9-107. The purpose of the I/Odescriptoristo
print information from memory via the SPO.
The lower 15 bits of the descriptor specify
the core starting address. Character 0 of
the designated address is the first character
transferred to the printer. The descriptor
format is as follows:

SUPERVISORY PRINTER
24 33

47

170 Descriptor:
The following bits are on:

Flag bit.
Presence bhit,

0
2
3
4 \ Unit designate equal 30.
5

6

All control bits off.

33- Starting core address.

47 .
All other bits must be off,

Seventy characters may be printed on one
line by the SPO before the carriage is auto-
matically returned. The print operation is
terminated when a group mark (octal 37) is
encountered in memory. The group mark
is not printed, but will cause automatic
carriage return and release the I/O control
unit,

Result Descriptor:

The following bits are on;

These bits have the same
meaning as bits 30 - 32 as
stated in paragraph 9-79.

Bits 0 - 24}



Bit 27- 28 Not used.

Bit 29 Memory to SPO parity error.
Bits 33 - The address within these bits
47 will be the last word address

in the area to be printed, plus
1 .

Keyboard [/0-Result Descriptors

9-108. The purpose of this descriptor is to
read information from the keyboard on the
SPO, and transfer this information to the
core address specified by the lower 15 bits
of the I/O descriptor, The format of the
descriptor is as follows:

KEYBOARD
0136 24 33
11417
5 47

1/0 Descriptors:

The following bits are on:
0 Flag bit,
2 Presence hit.

3

4

5

6

7

24 Control bit for reading.
33-47 Starting core address,

S" Unit designate equal 30.

The first character transferred from the
keyboard will be relative to character po-
sition 0 of the word pointed to by the core
address field, The transfer will then be to
successive higher word positions.

Result Descriptor:

The following bits are on:

Bits0-24 | Have the same meaning as
Bits 30~-32 § stated in paragraph 9-79,

Bit 27 Not used.

Bit 28 Parity error received from

keyboard. Error button press-
ed.
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Bit 29 Not used.

The address of the last word
that information was entered
in (including the group mark)
plus 1.

Bits 33 -
47

Magnetic Drum

9-109. A magnetic drum-type memory is
used as a fast access auxiliary storage de-
vice for the B 5500. This is the B 430 Mag-
netic Drum Memory. The B 430 is con-
sidered an I/O device; and as such, all access
is through the I/O control units, There may
be one or two drum units. Both drums are
contained in one cabinet, Each drum unit is
independent of the other in operation. Each
drum has a capacity of 32,768 words seg-
mented into 64 channels of 512 words each.
The 512 words in a channel are interlaced to
provide core memory access time. The
format of a channel is shown in figure 9-24.
Starting from the blank space, or zero point
on the drum, the first word to pass the read/
write head is the word 0, then word 256, then
word 1, then 257, etc. During a drum oper-
ation, every other wordin a particular section
of a channel is either read or written. If 512
words are to be read from one channel, then
the first 256 words are read on the first
revolution of the drum and the second 256
words are read on the second revolution.
The maximum number of words that may be
read or written with any one operation is
1023. In this case, successive channels are
used. Each word contains 10 frames of 6
bits each, These 10 frames consist of 8
characters, 1 parity digit, and a space. Each
of the 8 characters is made up of 6 bits
representing either an alphanumeric charac-
ter or two octal digits. The information is
written on the drum exactly as it appearedin
core memory. No encoding or decoding is
used., Average access time is about 8.5 ms
and maximum access time is about 17 ms.
Drum rotation is 3600 RPM.

Magnetic Drum 1/O-Result Descriptors

9-110. The purpose of these descriptorsisto
read from or write onto the drum.



1 CHARACTERS

2 PARITY DIGIT

CHANNEL 1t

258

259

260

Figure 9-24. Magnetic Drum Format

B8
34 SPACE
ez e d ]
4
2
1
WORD
FORMAT
1
WORD 257
DRUM
01316 18 33
11417
2 17 32 47
170 Descriptor:
Bit 0 Flag bit,

Bit 2
Bits 5-6

Bit 5

Bit 6

Bits 8-17

Bits 18-32
Bits 33-47

Read/write indication bit.
Indicates the desired drum
unit.

Allows addressing of drum
unit #1,

Allows addressing of drum
unit #2,

Indicates the number of words
that are to be read from or
written into the drum.

The starting drum address.

The starting core address.
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The following is an example of the usage of
this descriptor for reading from the drum.
The number of words indicated by bits 8
through 17 will be transferred from the drum
to core memory. The starting drum address
is in bits 18-32 and the starting core address
is in bits 33 through 47. Both addresses are
counted up sequentially as the words are
transferred. If the drum address is caused
to count from 77777 to zero, a drum address
overflow results and the drum will be placed
in a not-ready status. To place the drum back
in a ready status requires manual interven-
tion,

Drum Read Result Descriptor:

Bits 0-24} The same as previously dis-
30-32 f cussed.

Bits 27-28 Not used.

Bit 29 Parity error from drum to I/0.

Bits 33-47 Address of the last core word

read into plus one,



Drum Write Result Descriptor:

Bits 0-24} The same as previously dis-
30-32) cussed.

Bit 27 Tried to write on a locked out
portion of the drum.

Bit 28 Not used.

Bit 29 Parity error from memory
to 1/0.

Magnetic Tape Unit

9-111. There may be up to 16 tape units con-
nected to the B 5500, Each unit is separate
in operation, since all system control is by
way of the I/O control units and I/O exchange
in central control, Simultaneous operation of
several units is possible, providing there is
more than one I/O control unit, The tape has
seven channels, Six of these are information
channels and one is lateral parity. In figure
9-25, a frame refers to a one bit space in
each of the seven channels, Each frame con-
stitutes either an alphanumeric character or
two octal digits (6 binary bits), Alphanumeric
characters are coded in BCL code, and even
parity is used. Odd parity is used when in-
formation is coded in binary. Information is
recorded in variable length groups with blank
spaces of tape between the groups. These
groups of information are called records.
Each record is written entirely in either
alphanumeric or binary code. The length of
a binary coded record is from 1 to 1023
words. Alphanumeric records are limited to
length by the core memory capacity only and
is controlled, when written, by a group mark
in memory. At the end of every record is a
longitudinal parity bit., This longitudinal
parity digit has a bit in every channel that
contains an odd number of bits. In this way,
every channel in a record has an even num-
ber of bits, A tape read operation may be
conducted with forward or backward tape
movement, A read operation isterminated in
one of two ways. A number of words may be
specified to be read and upon completion of
transferring this specified number of words to
‘memory, the transfer of information to mem-
ory is terminated; however, the operation is
not complete until the longitudinal parity bit
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is encountered. If the end of the record is
encountered before the specified number of
words has been read, the operation is ter-
minated The endof the record may be used to
terminate a read operation; inwhichcase, the
whole record isread into memory. However,
the tape movement is not terminated until an
inter-record gap is encountered. The result
descriptor address will reflect the actual
number of words read from the tape unit by
subtracting the starting address from the
address found in the result descriptor. Only
forward tape motion is permitted with a tape
write operation. A specified number of words
(from 1 to 1023) may be writteninbinary. An
alphanumeric write is terminated by a group
mark (octal 37) in core memory. This per-
mits any number of characters to be written,
up to a maximum of the memory capacity.
The dual gap heads permit a simultaneous
write/read operation to check the parity of the
information written during a tape write op-
eration, In addition to read and write opera-
tions, tape can be spaced forward or backward,
rewound, or erased. The length of tape
erased is controlled in the same way as the
record length in a write operation. The tape
is magnetized in one direction so that tapeis
blank in this area.

Magnetic Tape |/0O-Result Descriptors:

9-112. The purpose of these descriptorsisto
control the reading and writing on the tape

unit designated with the unit designate field.
The tape unit selected by the unit designate
field is as follows for:

Unit Designate Tape Unit
Number in Decimal Letter
1 A
3 B
5 C
7 D
9 E
11 F
13 H
15 J
17 K
19 L
21 M
23 N



RECORD ) RECORD \ REC(\
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] \
P _ ‘
B
A
ONE ) [ &
FRAME?) | | / LONGITUDINAL
2 1 | PARITY DIGIT
El / LONGITUDINAL
3 INFORMATION PARITY GAP
V4

Figure 9-25. Tape Record Format

Unit Designate Tape Unit
Number in Decimal Letter
25 P
27 R
29 S
31 T

3

Binary tapes are read and written with the
control of the word counter bits. When
writing binary tapes, the number of words
specified by the word count field is trans-
ferred from memory to the tape unit. When
reading a binary tape, the number of words
specified by the word count field is trans-
ferred from the tape unit to memory.

I/O descriptors for reading tape have the
following format:

TAPE READ - LONGITUDINAL PARITY GAP

T

0316 18121(24 33
11417 22
5 23 47

Alphanumeric Tape Read:

Bit 0 Mark the word as adescriptor.
Bit 2 Mark the word as present.
Bits 3-7 Unit designate bits.

Bits 8-17 Not used.
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Control Bits:

Bit 18 Off because tape is to be read
into memory.

Bit 21 Reset because reading alpha
tape.

Bit 22 May be set or reset. If reset,
tape is read forward. If set,
tape is read backward.

Bit 23 Reset, if word count field is
not used. Set, if word count
field is to be used.

Bit 24 Must be on to read from tape
unit.

Bits 33~ Starting address to read tape

47 into. If read forward, address

will be incremented. If read
backward, address will be de-
cremented.

The read operation is terminated when an
inter record gap is reached on the tape,
The word count field may be used to ter-
minate the reading operation if bit 25 is set.

TAPE READ - WORD COUNTER

0[3]e 1821 |24 33
1 (47 22
58 7] 23 47




Binary Tape Read:

Bit 0

Bit 2

Bits 3-7

Bits 8-17

Control Bits:

Bit 18

Bit 21

Bit 22

Bit 23

Bit 24

Bits 33-47

Mark the word as adescriptor.
Mark the word as present.

Unit designate bits,

Number of words to be used,

Reset because tape is to be
read into memory.

Set to read a binary tape.

Reset to read forward, set to
read backward.

Must be set because word
counter must be used.

Must be set to allow reading
from tape.

Same as alpha read.

The transfer of information to memory is
terminated when the specified number of
words have been read from the tape.

Magnetic Tape Read Result Descriptor
(Binary or Alpha Mode):

Bits 3-24
Bits 30-32
Bit 27

Bit 28

Bit 29

The same as the Initiation I/0O
Descriptor.

Discussed under general de-
scription of result descrip-
tors.

End of file (tape mark (15)was
encountered on tape).

Character parity error from
tape to I/0, either latitudinal
or longitudinal.

Not used.,

Bits 33-47 If the tape is read forward,

will contain the address of
the last core read into plus
one word. If the tape wasread
backward, these bits will con-
tain the address inthe original
1/0 descriptor minus the num-
ber of words read, minus one
more word.

I/O descriptors for writing tape have the
following format:

TAPE WRITE

33

17 47

Alphanumeric Tape Write:

Bit 0

Bit 2
Bits 3-7
Bits 8-17

Control Bits:
Bit 18

Bit 21

Bit 22

Bit 23

Bit 24

Mark the word as adescriptor.

Mark the word as present.
Unit designate bits.

Not used,

Reset because information is
to be read from memory.

Reset because this is to be
written in alpha.

Must be reset due to writing
only allowed in the forward
direction.

Reset the word count bit, not
used in alpha mode.

Reset to allow writing on the
tape.

Bits 33-47 Starting core address.

The write operation is terminated when a
group mark is encountered in memory.
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Binary Tape Write:

The following bits are to be set within the
descriptor:

Bit 0 Mark the word as a descriptor.

Bit 2 Mark the word as present.

Bits 3-7 Unit designate bits.

Bits 8~17 Number of words to be used.

Control Bits:

Bit 18 Reset to allow reading from
memory,

Bit 21 Set due to binary writing de-
sired.

Bit 22 Must be reset due to only
forward writing allowed.

Bit 23 Must be set because word
counter is to be used.

Bit 24 Must be reset to allow writing

on tape.
Bits 33-47 Starting core address.

The write operation will be terminated when
the designated number of words have been
written. When the designated number of
words have been written, an inter record
gap is placed on the tape.

Magnetic Tape Write Result Descriptors:

Bits 3-24 Same as the initiation I/O
descriptor.

Bit 27 End-of-file (tape mark (15)
was encountered on tape).

Bit 28 Character parity error from
tape to I/0O, either latitudinal
or longitudinal,

Bit 29 Not used.

Bits 30-32 Discussed under general de-
scription of result descrip-
tors.

Bits 33-47 Address of last cell written,

plus one.
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Printer 1/O-Result Descriptors:

9-113. The descriptor for printer operations
will print one line of print (15 computer
words) with the most significant character in
print position 1, least significant character in
print position 120.

PRINTER
0|3 18| [24]27(30]33
1147 2831

5 29(32 47

1/0 Descriptors:

Bit 0,1 1, 0 (flag, I.D. bits).

Bit 2 On (presence bit).

Bits 3-7 Unit designate u, u = 22 or 26
(binary).

Bits 8~17  Not used.

Bit 18 0 print, 1 inhibit print, Space
paper as specified by bits
21-16.

Bit 19, 20 XX (integer, continuity bits).

Bit 21, 22 00

Bit 23 0

Bit 24 0 Output operation,

Bit 25, 26 Not used.

Bit 27, 28 Space bits; 00 no space, 01
double space, 10 single space,
11 double space.

Bits 29-32 For control F, When F = 0,

space paper as specified in
bits 21, 20. When F £ 0, skip
to the stop specified by printer
loop control, channel F,

Bits 33-47 Starting memory address.



Result Descriptors

Bits 3-24
Bit 27

Bit 28

Bit 29
Bits 30-32
Bits 33-47

Same as initiation /O des-
criptor,

End-of-page. A channel 12
punch was detected in format
tape. The condition will be re-
set in the printer when a skip
descriptor is initiated. If the
skip descriptor is not initi-
ated, the printer will continue
to print on the same line,

Print check on previous line of
print. Reset next time printer
is initiated.

Parity error from memory to
1I/0.

Same as standard I/O error
bits,

Starting core address minus
one.

Card Reader 1/0 Result Descriptors:

9-114. This descriptor will read one punched

card.

CARD READ

21|24 33

47

1/0 Descriptors:

Bit 0, 1
Bit 2

Bits 3-7

Bits 8-17
Bit 18

Bit 21

Bit 22, 23

1, 0 (flag, LD. bits).
On (presence bit).

Unit designate u, u =10 or 14
(binary).

Not used.

0

0 alphanumeric input, 1 binary
input.

0
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Bit 24
Bits 25-32

Bits 33-47

1 input operation.
Not used,

Starting memory address.

Result Descriptors:

Bits 3-24
Bit 27

Bit 28

Bit 29
Bits 30-32
Bits 33-47

Same as initiating I/O de-
scriptor.

End-of-file. Hopper wasemp-
ty and operator pressed end-
of-file button on panel.

Read check error., Will be
reset at next initiation of card
reader,

Invalid character. Could not
be set if reading in binary,

Same as standard configura-
tion,

Last core address read into
plus one.

Punch 1/0 Result Descriptors:

9-115. The descriptor for card punchopera-
tions will punch one card.

CARD PUNCH

EID

24 33

47

1/0 Result Descriptors:

Bit 0, 1
Bit 2
Bits 3-7

Bits 8-17
Bit 18

Bit 21,22
Bit 23

Bit 24
Bits 25-32
Bits 33-47

1, 0 (flag, I.D. bits).
On (presence bit).

Unit designate u, u = 18 (bi-
nary).

Not used.

0

00

0 ,

0, output operation.

Not used,

Starting memory address.



Result Descriptors:

Bits 3-24  Same asinitiating I/Odescrip-
tor.

Bit 28 Punch error would not be de-
tected until third cardisiniti-
ated for punching.

Bit 29 Parity error from memory to
1/0.

Bits 30-32 Same as standard error field.

Bits 33-47 Last core address read, plus

one,

Paper Tape Reader /0 Result Descriptors:

9-116. The I/0 descriptor for the paper tape
reader is basically a read descriptor buthas
space and rewind variants.

PAPER TAPE READ OR REWIND

0|36 18[21 |24 33
147 22
8 17] (23 47

Paper Tape |/0O Read Descriptors:

Bit 24 Always on (input operation).

Bits 33-47 Starting memory address.

Paper Tape Read Result Descriptors:

Bits 0-24 Same as initiating I/O descrip-
tor.

Bit 28 Beginning of tape marker,

Bit 29 Parity error from reader to
1/0.

Bits 30-32 Same as standard error field.

Bits 33-47 Last core address read into,

plus one.

Paper Tape Punch /0 Result Descriptors:

PAPER TAPE PUNCH

o[3]e 18]21 [24 33
7
58 | hz] |23 47
Bit 0, 1 1, 0 (flag, I.D. Bits).

Bit 2 On (presence bit).
Bit 0 Always for descriptor.
Bits 3-7 Unit designate.
Bit 2 On (presence bit).
) ) Bits 8-17 Word counter (max. = 1023;
Bits 3-7 Unit designate u, u = 18 or 20, min. 1; 0= no op). Word count
' n specifies the number of
Bits 8-17  Word counter (0 = no op). words to be punched in binary
_ mode and the maximum num-
Bit 18 0 paper tape read, 1 paper ber of words in alpha mode.
tape space. In alpha mode, an end-of-file
) L . character may terminate the
Bits 19-20 Integer and Contlnu1ty bits. punch operation before the
. ) word counter is equal to zero,
Bit 21 0 alphanumeric read, 1 binary
read. Bit 18 1 - Used with D27F on to
indicate a tape feed operation
Bit 22 0 read or space as indicated (no information transferred).
by bit 30, 1 rewind.
Bit 21 0 alphanumeric, 1 binary.
Bit 23 Always on (must use word
counter). Bit 22 Not used.
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Bit 23

Bit 24

Bits 33-47

1 - inhibit memory transfer
after word count n has been
satisfied. In alphanumeric,
the record may be terminated
by anend-of-message charac-
ter or WC = 0 (whichever
occurs first), Bit 25 is al-
ways on regardless of type
(binary alpha) of record being
punched.

0 - Output operation,

Starting memory address.

Paper Tape Punch Result Descriptors:

Bits 3-24

Bit 27

Bit 28

Bit 29

Bits 30-32

Bits 33-47

Same as initiating I/O de-
scriptor,

Physical end-of-tape marker
sensed. This indicates that
approximately 35 feetof paper
tape are left.

Not used.

Parity error from core mem-
ory.

Same as standard error field,

Last word of core memory
read, plus one,.

Disk File 1/O-Result Descriptors:

9-117. The descriptor for disk file will read
or write up to 63 segments. If less than one
segment is to be read or written, then word
count indicates the number of words., The last
seven characters of the first word addressed
by bits 33-47 contain the disk file address in

BCD format.
DISK FILE I/O
013 18(21 (24|27 33
7
2 8 17 23 32 47
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Disk File 1/0O Descriptors:

Bit 0

Bit 2

Bits 3-7

Bits 8-17

Bit 18

Bit 21

Bit 23

Bit 24

Bits 27-32

Bits 33~47

1 (flag, 1 = descriptor).

X (presence bit, 1 =

memory assigned).

core

Unit designate.
BCD 6 = Disk File Control
Unit #1 (or 14, octal)
BCD 12 = Disk File Control
Unit #2 (or 30, octal)
Word count (max.= 1023 deci-
mal),

1 read check - inhibit data
transfer.

1 binary, 0 alpha (BCL).

1 word counter override (when
0, less than one segment is to
be read).

1 disk file read, 0 disk file
write,

Number of segments (max. =
63 decimal),

Starting core memory ad-
dress,

In table 9-12, the disk descriptor combina-
tions are related to the operation to be per-

formed.
DISK FILE RESULT
3 24127130} 33
7 25(28
8 17 26129132 47

Disk File Result Descriptor:

Bits 0-2
Bits 3-7
Bits 8-17

Bit 24

0.
Unit designate.
Remaining word count,

1 if operation was read; 0 if
write,



Bit 25 1 if read check error onprior Bit 29 1 if core memory parity error;
operation, parity error during: disk file
address transfer, or data
Bit 26 1 if core memory address transfer during write opera-
error. tion, to DF control unit,
Bit 30 1 if DF control unit NOT
Bit 27 1 if disk file electronics unit READY.
is NOT READY, or anatten_lpt Bit 32 1 if DF control unit is busy
to access non-existent disk with another 1/O channel
address. .
Bits 33-47 1 = last address accessed +1
for all read/write operations
Bit 28 1 if PARITY ERROR ontrans- or, initial address +1 for read
fer of data from disk to I/O check and interrogate opera-
during read operation. tions.
TABLE 9-12
Descriptor Combinations
27 - 32
8- 17 Segment
Word Count |18} 21} 23|24|Count '"n" Operation
1 1= n<774|READ CHECK
0101 |15ns774|Read with BCL translation; ignore Word Count
1|0]1]|12n2774|Read without translation (binary); ignore Word Count
SWC217774 0|1|1}12n2774|Read with BCL translation; Word Count Override
SWC217776 1[1]1]12n277¢4|Read without translation; Word Count Override
0| 0]0]|12ns77¢|Write with BCL translation; ignore Word Count
1{0]|0]|1<nZ774|Write without translation; ignore Word Count
1S WC=21777¢6 0[1|0]15n<774|Write with BCL translation; Word Count Override
12 WC 217774 1|10 |12ns774|Write without translation; Word Count Override
WC -0 1 Interrogate
NOTE: The "0" and '"1" are required where shown, and blanks are irrelevant,
% means octal.
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Data Communications

9~118. One B 5480 Data Communication Con-
trol Unit (DCCU) may be attached to the
B 5500 Processor and I/O control unit in
addition to the other I/O devices available
to the system. One control unit controls
up to 15 terminal units. It is possible to
connect any combination of teletype and
typewriter terminal units to a maximum of
15.

9-119., INPUT OPERATIONS. After aninquiry
station has entered a complete message, the
related terminal unit is in the "Input Ready"
state. When the DCCU scanner addresses
the terminal unit, the scanner stops and an
interrupt bit is set in the interrupt register
provided no other terminals are "Output
Ready". An I/O control unit is latched to
the DCCU and the terminal unit buffer is
then loaded into a designated area of core
memory. At the completion of the data
transfer, the result descriptor generated
contains the address of the terminal unit to
which the scanner is latched. The I/O con-
trol unit is then unlatched from the DCCU
and the scanner advances to the next ready
terminal unit in sequence.

9-120. OUTPUT OPERATIONS. Asindicated
in the general systems description, under
normal operation, two basic buffer conditions
are encountered: one in which the inquiry or
reply is shorter than the selected terminal
unit buffer capacity; the second occurs when
a reply or inquiry, because of its length,
exceeds the terminal unit buffer capacity
and would be broken up into several full
buffer capacity units. The detailed methods
for handling these two conditions are out-
lined below.

9-121. NOT EXCEEDING TERMINAL UNIT
BUFFER CAPACITY. After the appropriate
inquiry routine has processed the inquiry
message and has assembled the reply mes-
sage, an inquiry write operation is initiated
using the address of the terminal unit which
was contained in the read result descriptor.
An I/0 control unit is latched to the DCCU
and the designated terminal unit buffer is
loaded from core memory. When the end of
reply character (group mark) is detected by
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the I/O control unit, the operation is ter-
minated. The I/O control unit and designated
terminal unit are unlatched from the DCCU,
The scanner advances to the next ready
terminal unit in sequence.

9-122, EXCEEDING TERMINAL  UNIT
BUFFER CAPACITY. After the appropriate
inquiry routine has processed the inquiry
message and has assembled the reply mes-
sage, an inquiry write operation is initiated
using the address of the terminal unit which
was contained in the read result descriptor.
An 1/0 control unit is latched to the DCCU
and the designated terminal unit buffer is
loaded from core memory. When the buffer
is fully loaded, detecting an end-of-reply
character (group mark), the I/O controlunit
is unlatched from the DCCU. The scanner
advances to the next ready terminal unit
while the buffer of the original terminal unit
is unloaded to the inquiry station. During the
time that the first terminal unit is unloading
its buffer to the inquiry station, the DCCU
can service other terminal units as required.
When the original terminal unit addressed
has completed unloading its buffer, it is set
to the "QOutput Ready" state. When the
scanner addresses this unit again, it stops
and an interrupt bit is set in the interrupt
register. The inquiry control program then
initiates an inquiry read operation. An I/O
control unit is latched to the DCCU. No
operation takes place, but the result de-
scriptor generated provides the ICP with
the terminal unit address and status. An
inquiry write operation is initiated andif this
part of the message contains an end-of-reply
character (group mark), the operation is
terminated and the I/O control unit and
designated terminal unit are unlatched from
the DCCU. If no end-of-reply character is
detected, the operations outlined above are
repeated until the complete- message has been
sent to the inquiry station.

9-123. OUTPUT OPERATION (COMPUTER
INITIATED MESSAGES - TELETYPE TER-
MINAL UNITS ONLY). This output operation
allows for B 5500 programs to independently
initiate messages to teletype stations on a
teletype terminal network. The B 5500 pro-
gram initiates an inquiry write operation
and an I/O control unit is latched to the
DCCU, If the DCCU is not busy, the scanner



is set to the terminal unit designated by the

inquiry write descriptor. If the terminal unit
is "Not Ready" or "Busy" (message from an
inquiry station being loaded, unrelated call
on the net), or "Input Ready'", the write
operation is terminated and the result de-
scriptor contains the "Busy'" bit or the
"Input Ready'" bit. If the designated terminal
unit is '""Ready", the operation continues as
described in the previous output operations.

Data Communication 1/0-Result Descriptors

9~124. The following are the data descriptors
used with the data communication system
when attached to the B 5500.

Bit 0 1 (flag bit).

Bit1 1 (identification bit).

Bit 2 Presence bit.

Bits 3-7 Unit design?.tion (DCCU 16).

Bits 8-17 Not used.

Bit 18 0 (Zero).

Bit 19 Integer bit.

Bit 20 Continuity bit.

Bit 21 0 (Zero) alphanumeric mode.

Bits 22-23  00.

Bit 24 1 indicates read operation.

Bits 25-28 Not used. |

Bits 29-32 0 (Zero).

Bits 33-47 Starting memory address.
INQUIRY READ

0]3 18]21 (24 33

1 7 19122125128

2 8 17120} 23 29132 47
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Inquiry Read Result Descriptor:

The following positions only are used:

Bits 10~13 Address of terminal unit.

Bit 26 Memory address error. Either
memory overflow or attempt
to access a nonexistent mem-
ory address.

Bit 27 Terminal unit is "Output
Ready."

Bit 28 Terminal unit is "Busy."

Bit 29 Memory parity error intrans-
fer from DCCU to I/0 control
unit,

Bit 30 DCCU or terminal unit ad-
dressed is '""Not Ready."

Bit 31 Descriptor parity error, ei-
ther on descriptor address
access (memory location 8)
or I/0 descriptor access.

Bit 32 DCCU is "Busy,"

INQUIRY READ RESULT
27(30
1013 28131
26129132

Inquiry Write Descriptor:

Bit 0 1 (flag bit).

Bit 1 1 (identification bit).

Bit 2 Presence bit,

Bits 3-7 Unit designation (DCCU = 16).
Bits 8-17  Not used.

Bit 18 0 (Zero).

Bit 19 Integer hit,



Bit 20 Continuity bit.
Bit 21 0 (Zero) indicates alphanu-
meric mode,
Bits 22-23 00,
Bit 24 0 (Zero) indicates write or
output operations.
Bits 25~-28 Not used,
Bits 29-32 Address of terminal unit.
Bits 33-47 Starting memory address.
INQUIRY WRITE
27130
10113 28}31
26(29132

Inquiry Write Result Descriptor:

In addition to the basic inquiry write descrip-
tor, the following bit positions are used:

Bits 10-13 Address of terminal unit,

Bit 26 Memory address error. Ei-
ther memory overflow or at-
tempt to access a nonexistent
memory,

Bit 27 Terminal unit addressed is
"Input Ready."

Bit 28 Terminal unit addressed is
"Busy."

Bit 29 Memory parity error ontrans-
fer from I/O control unit to
DCCU.

Bit 30 DCCU or terminal unit ad-
dressed is '""Not Ready."

Bit 31 Descriptor parity error, ei-
ther a descriptor address ac-
cess (memory location 8) or
I/0O descriptor access.

Bit 32 DCCU is "Busy."
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Data Transmission

9-125. The Data Transmission Terminal Unit
(DTTU) provides the facilities for up to 16
simultaneous transmissions. For use of more
than one terminal (or if translationis required
between ASCII and BCL or BAUDOT and BCL)
the Data Transmission Control Unit must be
used.

9-126. The Data Transmission Terminal Unit
provides a buffer memory to store simul-
taneous messages from up to 16 different
lines. The basic buffer size is 28 characters
per line or a total of 448 characters per
DTTU. Multiples of 28 characters may also
be used for one line.

9-127. TYPEWRITER/TWX LINE ADAPT-
OR, In operation, the operator, if required,
completes the connection following normal
dialing procedures. The operator thenenters
a message via the station keyboard or paper
tape reader. The message is terminated by
the End~of-Message character (). The buffer
is set to the Read Ready Interrupt state.

9-128. By use of the Interrogate command,
the processor detects this condition and ob-
tains the buffer number. The processor then
executes a read command which transfersthe
information in the terminal unit buffer to the
processor memory. The buffer is then idle
and an output message can then be sent or
another input message entered.

9-129. On input, if the message islonger than
the buffer length, the buffer will be filled be-
fore the End-of-Message (EOM) characteris
received. When the buffer is filled, it is set
to the Read Ready Interrupt state. If the buff-
er is emptied before the next character is ac-
cumulated, no information is lost. However,
if the buffer is not emptied when the next
character has been accumulated, information
is lost. The buffer is set to the Busy Interrupt
state at the completion of the processor read
operation. If two 28-character buffers are
alternatively loaded with input, more time is
allowed for the processor to empty the buff-
ers.

9-130. On output, if a reply exceeds buffer
capacity, the buffer is set to the Write Ready
Interrupt state after the contents of the buffer



are transmitted to the associated station
(without detection of an EOM code). Afterthe
final output (containing an EOM code), the
buffer will be in an idle state.

9-131. A line loss or adisconnectisdetected
by the adapter resulting in the buffer being
set to the idle interrupt state with the abnor-
mal condition flag set in the resultdescriptor.
A break (operator-generated during typing of
output) on output results in the buffer being
set to the read ready interrupt state and the
abnormal condition flag set in the result de-
scriptor.

9-132. On input, the "?" character causes
the abnormal condition flag to be set. (This
is used by the MCP for system messages.)

9-133. TELETYPE LINE ADAPTORS. The
teletype system works in the same manner
as the typewriter system except for the op~-
erational characteristics (e.g., the need to
first call out the stations to be talked to) and
the code. The teletype code is BAUDOT. (The
special EOM code is blank blank.)

9-134. DATASPEED II LINE ADAPTOR, The
Dataspeed II line adaptor works like the type-
writer line adaptor with alternating buffers.
On input, parity errors are detected and the
abnormal condition flag is set in the result
descriptor. When a parity error is detected,
that character is replaced by the "?" char-
acter.

9-135. 801 AUTOMATIC CALLING LINE
ADAPTOR, Each Automatic Calling adaptor
provides automatic calling for one other line,
(The Bell 801A1 Automatic Calling Unit with
the Z-option isused.) The number to be dialed
is loaded into the buffer by a write command.
If a connection is made, the buffer provides
an interrupt with an idle state. If a connection
is not made, the buffer goes to the Write
Ready Interrupt state.

9-136. IBM 1050 LINE ADAPTOR, This
adaptor controls an IBM 1050 Data Com-
munications System. Any multiple number of
28 characters may be used for this device,
A station addressing sequence can be initiated
by a Write command. The response from the
remote station is stored inthe first character
of the buffer followed by a group mark, The
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buffer is then set to the Busy Interrupt state.
(Response codes with a parity error are con-
verted to a BCL minus code.) When there is
no response from the remote station after two
seconds have elapsed, a B code is stored in
the first character of the buffer followed by a
group mark. The buffer is then set tothe Read
Ready Interrupt state,

9-137. A station polling sequence is initiated
by a Write command. When the response from
the remote station is negative, the response
code is stored in the first character of the
buffer followed by a group mark code, and the
buffer is set to the Read Ready Interrupt
state. A character with vertical parity error
is converted to a BCL minus code. When a
parity error (vertical or longitudinal) is de~
tected, a Bust Interrupt is set at the end of
transmission. When the input message isin-
terrupted for 20 seconds and the input mes-
sage has not been completed, a B code is
stored in the first character of the buffer fol-
lowed by a group mark; and the buffer is set
to the Read Ready Interrupt state.

9-138. The Write operation functions in the
normal manner with the following exceptions:

a. After transmission tothe remote station
is completed, the response from the re~
mote station is stored in the firstchar-
acter of the buffer followed by a group
mark; and the buffer is set to the Read
Ready Interrupt state.

Response codes with a parity error are
converted to a BCL minus code and a
Busy Interrupt is set.

When there is no response from the re-
mote station after two seconds have
elapsed, a B code is stored in the first
character of the buffer followed by a
group mark; and the buffer is set to the
Read Ready Interrupt state.

9-139. When an input message block exceeds
the assigned buffer size, the block is dis-
carded. A B character is placed in the first
buffer location and a group mark in the next
location. The buffer is set to the Read Ready
Interrupt state.



9-140. B 300, UNIVAC 1004 LINE ADAPT-
ORS. The line adaptors for these two com-
puters work in a fashion similar to the adapt-
ors for the other devices. The adaptor uses
a total of four 28-character buffers of the
DTTU. On input, the two 56~character parts
of the buffer are loaded alternately. On out-
put, it is treated as one 112-character buffer.

9-141. If a lateral parity error is sensed in
the line adaptor, the character on which the
error has been sensed is replaced with a"?"
code and the abnormal condition flag is set.
The buffer overflow condition is sensed inthe
adaptor and the buffer is set to the Busy Inter-
rupt state. (This should be arare occurrence,
and the handling of this problem is afunction
of the object program.)

9-142. On output, if the object program did not
precede the data of a message with four or
more synchronizing characters, a Write
Ready Interrupt occurs with the abnormal
condition flag set.

Data Transmission 1/O Result Descriptors

9-143. The following are Data Transmission
1/0 Result Descriptors:

Data Transmission /O Descriptor

0}3 9 (12 18 |21 |24 33
7
2 8 17 47
Bit 0 1 (flag bit).
Bit1
Bit 2 Presence bit.
Bit 3-7 Unit designate.
Bit 8 0 (zero).
Bit 9~-12 Terminal Unit Number.
Bit 13 =0 Terminate buffer unloading

or loading when a group mark
is detected or buffer ex-

hausted,
=1 Ignore group marks (some-
times called '"transparent

read/write").
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Bit 14-17

Bit 18

1l
[

Bit 19-20

Bit 21

I
—

Bit 22-23

Bit 24

]
[

Bit 25-32

Bit 33-47

Buffer Number,

Interrogate (bit 24 must be
Z€ero). '

Read or Write Operation.
Not used,

Bypeiss BCL CodZto Internal
Code Translator.

Use the BCL Code toInternal
Code Translator.

Not used.
Read.

Write or Interrogate (de-
pending on bit 18),

Not used.

Core Memory Address.

Data Transmission 1/O Result Descriptor

33

47

Bit 3-7
Bit8 =1
=0
Bit 9-12
Bit13 =1
=0
Bit 14-17
Bit18 =1
=0
Bit21 =1

Unit Designate.

_ DTCU not used.

DTCU used.

Terminal Unit Number.
Ignore Group Marks.
Group Mark Ending.
Buffer number,
Interrogate.

Read or Write,

Binary.

Alpha.



Bit 23
Bit25 =1

=0
Bit 26

Bit 24,27,28

(Interrogate
Result Bits)

Bit 27,28
(Read/Write

Results
Bits)

Adapter sensed abnormal

condition,

Buffer exhausted ending or
buffer '"filled" ending.

Group mark ended.

Memory Overflow.

24 27 28

0 0 0 Idle

0 0 1 Busy

0 1 0 Write Ready

1 0 0 Read Ready

27 28

0 O Normal

0 1 Buffer Busy

1 0 Attempt to read

"write ready"
buffer or at-
tempt to write
"read ready"
buffer.
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Bit 28,30

(Any operatioh 0
Result Bits) 1

Bit 29 =

Bit 31 =

Bit 32 =

Bit 33-47

1

1

1

28 30
0 0 Normal
1 DTCU not ready
0 Buffer Busy
1 1 Buffer not
ready (includes
adapter not
ready).
Memory parity error,
Descriptor parity error,

either on descriptor address
access (memory location 10)
or I/0O descriptor access.

DTCU busy with another 1/0O
channel.

Core memory address.



APPENDIX A

CODES
CHAR. INTERNAL ngiAL BCL CODE | CARD CODE
BA | 8421 CODE | BA | 8421 | ZONE | NUM.
Blank N 0000 60 01 0000 - -
. 01 1010 32 1 1011 12 | 8-3
[ 01 1011 33 11 1100 12 | 8-4
( 01 1101 35 11 1101 12 |8-5
< 01 1110 36 11 1110 12 | 8-6
- 01 1m 37 11 11 12 |8-7
& 01 1100 34 1k 0000 12 -
$ 10 1010 52 10 1011 n | 8-3
* 10 101 53 10 1100 N | 8-4
) 10 1101 55 10 1101 nm |8-5
; 10 1110 56 10 110 1 |8-6
< 10 1nn 57 10 1 n o |8-7
- 10 1100 54 10 0000 n -
/ 1 0001 61 01 0001 0 1
, 1 1010 72 01 1011 0 |8-3
% n 1011 73 01 1100 0 |8-4
= 1 1101 75 01 1101 0 |8-5
] n 1110 76 || 01 1110 0 |[8-6
" n 1 77 01 111 0 |8-7
# 00 1010 12 00 1011 - |8-3
@ 00 1011 13 00 1100 - |8-4
00 1101 15 00 1101 - |8-5
00 1mo 16 || 00 110 - |8-6
> 00 11 17 || 00 1nn - | 8-7
+ 01 0000 20 1 1010 12 0
A 01 0001 21 " 0001 12 1
B 01 0010 22 n 0010 12 2
C 01 oon 23 1 0011 12 3
D 0l 0100 24 1 0100 12 4
E 01 0101 25 n 0101 12 5
F 01 0110 26 1 0110 12 6
G 01 0 27 1 o 12 7

LOW

COLLATING SEQUENCE

HIGH



APPENDIX A (Cont)

CHAR. INTERNAL ngiAL BCL CODE CARD CODE
BA 8421 CODE BA 8421 | ZONE | NUM.
H 01 1000 30 n 1000 12 8
| 01 1001 31 11 1001 12 9
x 10 0000 40 10 1010 1 0
J 10 0001 41 10 0001 n 1
K 10 0010 42 10 0010 n 2
L 10 0011 43 10 oon n 3
M 10 0100 44 10 0100 1 4
N 10 0101 45 10 0101 n 5
0] 10 o110 46 10 0110 1" 6
4 10 ot 47 10 o1 1 7
Q 10 1000 50 10 1000 n 8
R 10 1001 51 10 1001 1 9
# 11 1100 74 01 1010 0 8-2
S 11 0010 62 01 0010 0 2
T n 0011 63 01 oon 0 3
U 11 0100 64 01 0100 0 4
\" 1 0101 65 01 0101 0 5
w n 0110 66 01 0110 0 6
X 1 om 67 () IRR 0 7
Y 1 1000 70 ]| 1000 0 8
A 1 1001 71 01 1001 0 9
0 00 0000 00 00 1010 - 0
1 00 0001 01 00 0001 - 1
2 00 0010 02 00 0010 - 2
3 00 0011 03 00 0011 - 3
4 00 0100 04 00 0100 - 4
5 00 0101 05 00 0101 - 5
6 00 0110 06 00 0110 - 6
7 00 o 07 00 o - 7
8 00 1000 10 00 1000 - 8
9 00 1001 11 00 1001 - 9
B I R

A-2

Low

HIGH



APPENDIX B

DESIGNATION NUMBER of PERIPHERAL UNITS

Type of A Register Unit
Peripheral Unit Bit Position Designation

Magnetic Tape Unit A 1 1
Reserved For Expansion 2
Magnetic Tape Unit B 2 3
Drum Memory #1 17 4
Magnetic Tape Unit C 3 5
Disk File Control #1 19 6
Magnetic Tape Unit D 4 7
Drum Memory #2 18 8
Magnetic Tape Unit F 5 9
Card Reader #1 24 10
Card Punch 23 10
Magnetic Tape Unit G 6 11
Disk File Control #2 20 12
Magnetic Tape Unit H 7 13
Card Reader #2 25 14
Magnetic Tape Unit J 8 15
Data Communication Control 31 16
Magnetic Tape Unit K 9 17
Paper Tape Reader #1 28 18
Paper Tape Punch #1 27 18
Magnetic Tape Unit L 10 19
Paper Tape Reader #2 29 20
Paper Tape Punch #2 30 20
Magnetic Tape Unit M 11 21
Printer #1 21 22
Magnetic Tape Unit N 12 23
Reserved For Expansion 24
Magnetic Tape Unit P 13 25
Printer #2 , 22 26
Magnetic Tape Unit R 14 27
Reserved For Expansion 28
Magnetic Tape Unit S 15 29
Supervisory Printer And Keyboard 26 30
Magnetic Tape Unit T 16 31



APPENDIX C

OPERATORS, ALPHABETICAL LIST

WORD MODE
Name Vremone-  Fom Eameering

B EQUAL TO A EQL 4425 BEQL
B GREATER THAN A | GTR 0225 BGAL
B GREATER THAN OR EQUAL TO A GEQ 0125 BGEL
B LESS THAN A LSS 4225 BLAL
B LESS THAN OR EQUAL TO A LEQ 4125 BLEL
B NOT EQUAL TO A NEQ 0425 BNEL
"B" STORE DESTRUCTIVE STD 0421  BSDL
"B" STORE NON-DESTRUCTIVE SND 1021 BSNL
BRANCH BACKWARD CONDITIONAL BBC 0131 BBCL
BRANCH BACKWARD UNCONDITIONAL BBW 4131 BBUL
BRANCH FORWARD CONDITIONAL BFC 0231  BFCL
BRANCH FORWARD UNCONDITIONAL BFW 4231 BFUL
BRANCH RETURN BRT 0135 RJPL
CHANGE SIGN BIT CHS 1031 CSSL
COMMUNICATION OPERATOR COM 1011 COML
COMPARE FIELD EQUAL FCE XX75 CFEL
COMPARE FIELD LOW FCL XX71 CFLL
COMPARE FOR EQUAL CEQ XX60 SEQL
COMPARE FOR EQUAL OR LESS CEL XX70 SLEL
COMPARE FOR GREATER CGR XX63 SGTL
COMPARE FOR GREATER OR EQUAL CEG XX62 SGEL
COMPARE FOR LESS CLS XX71 SLTL
COMPARE FOR NOT EQUAL CNE XX61 SNEL
CONDITIONAL HALT ZP1 2411 CHPL
CONDITIONAL INTEGER STORE DESTRUCTIVE CID 0121 CSDL



APPENDIX C (Cont)

Narme Cnmone.  Form FlEineerins
CONDITIONAL INTEGER STORE NON- CIN 0221 CSNL
DESTRUCTIVE
CONSTRUCT DESCRIPTOR CALL cDC 1241 MDAL
CONSTRUCT OPERAND CALL coc 0241 MDV L
DELETE TOP OF STACK DEL 0051 DELL
DESCRIPTOR CALL SYLLABLE DESC XXXX DCSL
DIAL A ,\ DIA XX55 DIAL
DIAL B DIB XX61 DIBL
DOUBLE PRECISION ADD DLA 0105 AD2L
DOUBLE PRECISION DIVIDE DLD 1005 DV2L
DOUBLE PRECISION MULTIPLY DLM 0405 MU2L
DOUBLE PRECISION SUBTRACT DLS 0305 su2L
DUPLICATE DUP 2025 DUPL
ENTER CHARACTER MODE IN LINE CMN 4441 ECML
EXCHANGE XCH 1025 EXCL
EXIT XIT 0435 REWL
FLAG BIT SEARCH FBS 7031 SSFL
HALT P2 HP2 2211 HP2L
INDEX INX 0141 INDL
INITIATE P1 IP1 A INIL
INITIATE P2 [P2 4211 PTOL
INITIATE 1/O & o 4411 0oL
INTEGER DIVIDE DV 3001 DV3L
INTEGER STORE DESTRUCTIVE ISD 4121 ISDL
INTEGER STORE NON-DESTRUCTIVE ISN 4221 ISNL

C-2
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Nare Gimonic Form Mnemonie
INTERROGATE INTERRUPT Tl 0211 [INL
INTERROGATE I/0 CHANNELS TIO 6431 TIOL
INTERROGATE PERIPHERAL STATUS TUS 2431 IPSL
I/O RELEASE IOR 21 IORL
LINK LIST LOOK-UP LLL 2541 LLLL
LITERAL SYLLABLE LITC XXXX LTSL
LOAD OPERATOR LOD 2021 LODL
LOGICAL AND LND 0415 LOAL
LOGICAL EQUIVALENCE LQV 1015 LOEL
LOGICAL NEGATE LNG 0115 LUNL
LOGICAL OR LOR 0215 LOOL
NON-ZERO FIELD BRANCH BACKWARD CBD XX51 ZBDL
DESTRUCTIVE
NON-ZERO FIELD BRANCH BACKWARD CBN XX51 ZBNL
NON-DESTRUCTIVE
NON-ZERO FIELD BRANCH FORWARD CFD XX51 ZFDL
DESTRUCTIVE
NON-ZERO FIELD BRANCH FORWARD CFN XX51 ZFNL

NON-DESTRUCTIVE

OPERAND CALL SYLLABLE OPDC XXXX OCSL
READ TIMER RTR 0411 RDTL
REMAINDER DIVIDE RDV 7001 DV4L
RESET FLAG BIT MOP 2015  FBL
RESET SIGN BIT SSP 4431 MSPL
RETURN NORMAL RTN 0235 RNML
RETURN SPECIAL RTS 1235 RSPL

C-3
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Name

SET FLAG BIT

STORE FOR INTERRUPT

STORE FOR TEST

SET OR STORE S OR F REGISTERS
SET SIGN BIT

SET VARIANT

SINGLE PRECISION ADD
SINGLE PRECISION DIVIDE
SINGLE PRECISION MULTIPLY
SINGLE PRECISION SUBTRACT

TEST FLAG BIT

TEST INITIATE

TRANSFER BITS

TRANSFER CORE FIELD TO CORE FIELD
TRANSFER CORE FIELD TO F FIELD
TRANSFER F FIELD TO CORE FIELD
TRANSFER F FIELD TO F FIELD

WORD BRANCH BACKWARD
CONDITIONAL

WORD BRANCH BACKWARD
UNCONDITIONAL

WORD BRANCH FORWARD CONDITIONAL

WORD BRANCH FORWARD UNCONDITIONAL

WORD MODE NO-OP

C-4

OSIL/ESPOL Octal

Mnemonic Form
MDS 4015
3011
SFT 3411
SSF 2141
SSN 0431
XRT 0061
ADD 0101
DIV 1001
MUL 0401
SUB 0301
TOP 2031
IFT 5111

TRB XX65
CTC 5425
CTF 7425
FTC 1425
FTF 3425
LBC 2131
LBU 6131
LFC 2231
LFU 6231
NOP 0055

Engineering
Mnemonic

SFBL
SFIL
STFL
FXSL
MSNL

ADIL
DVIL
MUIL
SUIL

TFBL
[FTL
TRFL
CCXL
CFXL
FCXL
FFXL

JBCL
JBUL

JFCL
JFUL
WMNP
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CHARACTER MODE

Name

BEGIN LOOP

CALL REPEAT FIELD

END LOOP
EXIT CHARACTER MODE
EXIT CHARACTER MODE IN LINE

FIELD ADD
FIELD SUBTRACT

INCREASE TALLY
INPUT CONVERT

JUMP FORWARD CONDITIONAL

JUMP FORWARD UNCONDITIONAL
JUMP OUT OF LOOP CONDITIONAL
JUMP OUT OF LOOP UNCONDITIONAL
JUMP REVERSE CONDITIONAL

JUMP REVERSE UNCONDITIONAL

OUTPUT CONVERT

RECALL CONTROL ADDRESS
RECALL DESTINATION ADDRESS
RECALL SOURCE ADDRESS
RESET BIT

SET BIT
SET DESTINATION ADDRESS

C-5

OSIL/ESPOL Octal
Mnemonic Form
BNS XX52
CRF XX43
ENS XX51
EXC XX00

CMX 0100
FAD XX73
FSU XX72
INC XX40
ICY XX67
JFC XX45
JFW XX47
JNC XX44
JNS XX46
JRC XX55
JRV XX57
ocv XX66
RCA XX50
RDA XX04
RSA XX53
BIR XX65
BIS XX64
SED XX06

Engineering
Mnemonic

BELL
CLRL

ENLL
RECL
ILEL

FADL
FSUL

INTL
ICOL

CFJL
FWJL
CJOL
JOLL
CRJL
REJL

OocOoL

RPAL
RDAL
RSAL

REBL

SEBL
SDPL
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OSIL/ESPOL Octal Engineering
Name Mnemonic Form Mnemonic
SET SOURCE ADDRESS SES XX22 SSPL
SET TALLY SEC XX42 SETL
SKIP BIT DESTINATION BSD XX02 SBDL
SKIP BIT SOURCE BSS XX03 SBSL
SKIP FORWARD DESTINATION SFD XX16 FSDL
SKIP FORWARD SOURCE SFS XX31 FSSL
SKIP REVERSE DESTINATION SRD XX17 RSDL
SKIP REVERSE SOURCE SRS XX30 RSSL
STORE CONTROL ADDRESS SCA XX54 STPL
STORE DESTINATION ADDRESS SDA XX 14 STDL
STORE SOURCE ADDRESS N SSA XX15 STSL
STORE TALLY STC XXA1 STAL
TEST BIT BIT XX37 TEBL
TEST FOR ALPHANUMERIC TAN XX36 TANL
TEST FOR EQUAL TEQ XX24 TEQL
TEST FOR EQUAL OR LESS TEL XX34 TLEL
TEST FOR GREATER TGR XX27 TGTL
TEST FOR GREATER OR EQUAL TEG XX26 TGEL
TEST FOR LESS TLS XX35 TLTL
TEST FOR NOT EQUAL TNE XX25 TNEL
TRANSFER BLANKS FOR NON-NUMERICS TBN XX12 TBZL
TRANSFER DESTINATION ADDRESS TDA XX07 SDAL
TRANSFER NUMERIC TRN XX75 TNDL
TRANSFER PROGRAM CHARACTERS TRP XX74 TPDL
TRANSFER SOURCE ADDRESS | TSA XX56 SSAL
TRANSFER SOURCE CHARACTERS TRS XX77 TSDL
TRANSFER WORDS TRW XX05 TWDL
TRANSFER ZONES TRZ XX76 TZDL
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OPERATORS, NUMERICAL LIST

WORD MODE

Octal OSIL/ESPOL Alternate
Form Mnemonic OosiL
0051 DEL

0055 NOP

0061 XRT

0101 ADD

0105 DLA ADL
o PRL

0115 LNG

0121 CiD

0125 GEQ

0131 BBC

0135 BRT

0141 INX

0211 [Tl INI
0215 LOR

0221 CIN

0225 GTR

0231 BFC

0235 RTN RNO
0241 CcOoC

0301 SUB

0305 DLS SDL
0401 MUL

0405 DLM MDL
0411 RTR RTM
0415 LND

0421 STD

Name

DELETE TOP OF STACK
WORD MODE NO-OP
SET VARIANT

SINGLE PRECISION ADD
DOUBLE PRECISION ADD
PROGRAM RELEASE
LOGICAL NEGATE

CONDITIONAL INTEGER STORE
DESTRUCTIVE

B GREATER THAN OR EQUAL TO A
BRANCH BACKWARD CONDITIONAL
BRANCH RETURN

INDEX

INTERROGATE INTERRUPT

LOGICAL OR

CONDITIONAL INTEGER STORE
NON-DESTRUCTIVE

B GREATER THAN A

BRANCH FORWARD CONDITIONAL
RETURN NORMAL
CONSTRUCT OPERAND CALL
SINGLE PRECISION SUBTRACT
DOUBLE PRECISION SUBTRACT
SINGLE PRECISION MULTIPLY
DOUBLE PRECISION MULTIPLY
READ TIMER

LOGICAL AND

"B" STORE DESTRUCTIVE

Engineering
Mnemonic

DELL
NOPL
VARL
ADIL
AD2L
PREL
LUNL

CsSDL
BGEL
BBCL
RJPL
INDL
IINL
LOOL

CSNL
BGAL
BFCL
RNML
MDVL
SUIL
SUZL
MUIL
MuU2L
RDTL
LOAL
BSDL
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Octal
Form

0425
0431
0435
0441
1001
1005
1011
1015
1021
1025
1031
1235
1241
1425
2015
2021
2025
2031
211
2131

2141
221
2231

241
2431

2541

OSIL/ESPOL
Mnemonic

Alternate
OsIL

NEQ
SSN
XIT
MK
DIV
DLD
COM
LQVv
SND
XCH
CHS
RTS
CDC
FTC
MOP
LOD
DUP
TOP
IOR
LBC

SSF
HP2
LFC

ZP1
TUS

LLL

SSB

DDL

CSB
RSP

RFB

TFB

HPB

B NOT EQUAL TO A

SET SIGN BIT

EXIT

MARK STACK

SINGLE PRECISION DIVIDE
DOUBLE PRECISION DIVIDE
COMMUNICATION OPERATOR
LOGICAL EQUIVALENCE

"B" STORE NON-DESTRUCTIVE
EXCHANGE

CHANGE SIGN BIT

RETURN SPECIAL

CONSTRUCT DESCRIPTOR CALL

TRANSFER F FIELD TO CORE FIELD

RESET FLAG BIT
LOAD OPERATOR
DUPLICATE

TEST FLAG BIT
I/O RELEASE

WORD BRANCH BACKWARD
CONDITIONAL

SET OR STORE S OR F REGISTERS
HALT P2

WORD BRANCH FORWARD
CONDITIONAL

CONDITIONAL HALT

INTERROGATE PERIPHERAL
STATUS

LINK LIST LOOK-UP

D-2

Engineering
Mnemonic

BNEL
MSNL
REWL
MSOL
DVI1L
DV2L
COML
LOEL
BSNL
EXCL
CSSL
RSPL
MDAL
FCXL
FBL
LODL
DUPL
TFBL
IORL

JBCL
FXSL
HP2L

JFCL
CHPL

IPSL
LLLL
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Octal OSIL/ESPOL Alternate
Form Mnemonic OSIL
3001 IDV

3011

3411 SFT

3425 FTF

4015 MDS SFB
411 IPI INI
4121 ISD

4125 LEQ

4131 BBW BBU
4211 IP2 INB
4221 ISN

4225 LSS

4231 BFW BFU
4411 lHo

4425 EQL

4431 SSP RSB
4441 CMN

5111 IFT

5425 CTC

6131 LBU

6231 LFU

6431 TIO

7001 RDV

7031 FBS

Name

INTEGER DIV IDE

STORE FOR INTERRUPT

STORE FOR TEST

TRANSFER F FIELD TO F FIELD
SET FLAG BIT

INITIATE P

INTEGER STORE DESTRUCTIVE
B LESS THAN OR EQUAL TO A

BRANCH BACKWARD UN-
CONDITIONAL

INITIATE P2

INTEGER STORE NON-
DESTRUCTIVE

B LESS THAN A

BRANCH FORWARD
UNCONDITIONAL

INITIATE 1/O

B EQUAL TO A

RESET SIGN BIT

ENTER CHARACTER MODE IN LINE
TEST INITIATE

TRANSFER CORE FIELD TO
CORE FIELD

WORD BRANCH BACKWARD
UNCONDITIONAL

WORD BRANCH FORWARD
UNCONDITIONAL

INTERROGATE 1/O CHANNELS
REMAINDER DIVIDE
FLAG BIT SEARCH
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DV3L
SFIL
STFL
FFXL
SFBL
INIL
ISDL
BLEL

BBUL
PTOL

ISNL
BLAL

BFUL
IOO0L
BEQL
MSPL
ECML
IFTL

CCXL
JBUL

JFUL
TIOL
DV4L
SSFL
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Octal OSIL/ESPOL Alternate
Form Mnemonic OSIL
7425 CTF

XX45 1SO

XX51 CBD

XX51 CBN

XX51 CFD

XX51 CFN

XX55 DIA

XX60 CEQ

XX61 CNE

XX61 DIB

XX62 CEG CGE
XX63 CGR CMG
XX6é5 TRB TFR
XX70 CEL

XX71 CLS

XX71 FCL CFL
XX75 FCE CFE

XXXX DESC

XXXX LITC

XXXX OPDC

TRANSFER CORE FIELD TO F FIELD
VARIABLE FIELD ISOLATE

NON-ZERO FIELD BRANCH
BACKWARD, DESTRUCTIVE

NON-ZERO FIELD BRANCH
BACKWARD, NON-DESTRUCTIVE

NON-ZERO FIELD BRANCH
FORWARD, DESTRUCTIVE

NON-ZERO FIELD BRANCH
FORWARD, NON-DESTRUCTIVE

DIAL A

COMPARE FOR EQUAL
COMPARE FOR NOT EQUAL
DIAL B

COMPARE FOR GREATER OR
EQUAL

COMPARE FOR GREATER
TRANSFER BITS
COMPARE FOR EQUAL OR LESS

'~ COMPARE FOR LESS

COMPARE FIELD LOW
COMPARE FIELD EQUAL
DESCRIPTOR CALL SYLLABLE
LITERAL SYLLABLE
OPERAND CALL SYLLABLE
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Mnemonic

CFXL
VFIL

ZBDL
ZBNL
ZFDL

ZFNL
DIAL
SEQL
SNEL
DIBL

SGEL
SGTL
TRFL
SLEL
SLTL
‘CFLL
CFEL
DCSL
LTSL
OCSL
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CHARACTER MODE

Octal OSIL/ESPOL Alternate Engineering
Form Mnemonic osiL Name Mnemonic
XX00 EXC ECM EXIT CHARACTER MODE  RECL
0100 CMX EXIT CHARACTER MODE IN LINE ILEL
XX02 BSD SBD SKIP BIT DESTINATION SBDL
XX03 BSS SBS SKIP BIT SOURCE SBSL
XX 04 RDA RECALL DESTINATION ADDRESS RDAL
XX05 TRW TWD TRANSFER WORDS TWDL
XX06 SED SET DESTINATION ADDRESS SDPL
XX07 TDA TRANSFER DESTINATION ADDRESS SDAL
XX12 TBN TRANSFER BLANKS FOR NON

NUMERICS TBZL
XX 14 SDA STORE DESTINATION ADDRESS STDL
XX15 SSA STORE SOURCE ADDRESS STSL
XX16 SFD | " SKIP FORWARD DESTINATION FSDL
XX17 SRD © SKIP REVERSE DESTINATION RSDL
XX22 SES SET SOURCE ADDRESS SSPL
XX 24 TEQ TEST FOR EQUAL TEQL
XX25 TNE TEST FOR NOT EQUAL ©TNEL
XX26 TEG TGE TEST FOR GREATER OR EQUAL TGEL
XX27 TGR TEST FOR GREATER TGTL
XX30 SRS SKIP REVERSE SOURCE RSSL
XX31 SFS SKIP FORWARD SOURCE FSSL
XX34 TEL TEST FOR EQUAL OR LESS TLEL
XX35 TLS TEST FOR LESS TLTL
XX36 TAN TFA TEST FOR ALPHANUMERIC TANL
XX37 BIT TBT TEST BIT TEBL
XX40 INC INT INCREASE TALLY INTL
XX41 STC STT STORE TALLY STAL

XX42 SEC SET SET TALLY SETL

D-5
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Octal OSIL/ESPOL Alternate
Form Mnemonic OSIL
XX43 CRF

XX44 JNC JLC
XX45 JFC

XX46 JNS JLP
XX47 JFW JFU
XX50 RCA

XX51 ENS ELP
XX52 BNS BLP
XX53 RSA

XX54 SCA

XX55 JRC

XX56 TSA

XX57 JRV JRU
XX64 BIS SEB
XX65 BIR REB
XX66 ocv

XX67 ICV

XX72 FSU

XX73 FAD

XX74 TRP

XX75 TRN TNU
XX76 TRZ TZN
XX77 TRS

Name

CALL REPEAT FIELD

JUMP-OUT-OF-LOOP
CONDITIONAL

JUMP FORWARD CONDITIONAL

JUMP-OUT-OF-LOOP
UNCONDITIONAL

JUMP FORWARD UNCONDITIONAL
RECALL CONTROL ADDRESS

END LOOP

BEGIN LOOP

RECALL SOURCE ADDRESS

STORE CONTROL ADDRESS

JUMP REVERSE CONDITIONAL
TRANSFER SOURCE ADDRESS
JUMP REVERSE UNCONDITIONAL
SET BIT

RESET BIT

OUTPUT CONVERT

INPUT CONVERT

FIELD SUBTRACT

FIELD ADD

TRANSFER PROGRAM CHARACTERS
TRANSFER NUMERIC

TRANSFER ZONES

TRANSFER SOURCE CHARACTERS
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Mnemonic

CLRL

CJOL
CFJL

JOLL

FWJL
RPAL
ENLL
BELL
RSAL
STPL
CRJL
SSAL
REJL
SEBL
REBL
OCOL
ICOL
FSUL
FADL
TPDL
TNDL
TZDL
TSDL
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ACCESS CYCLE Period during which a storage device is being referenced.

ACCESS, RANDOM Access to storage under conditions inwhich the next position
from which information is to be obtained is in no way dependent on the previous
position or access.

ACCESS TIME The time interval between the instant at which information is
called for from storage and the instant at which delivery is completed, i.e., the
read time; or, the time interval between the instant at which information is ready
for storage and the instant at which storage is completed, i.e., the write time.

ADDER A device capable of forming the sum of two or more quantities.

ADDRESS A label, name, or number which designates a register, location, or
device where information is stored.

ADDRESS, ABSOLUTE The label assigned to a specific storage location by the
designers of a machine.

ADDRESS, BASE The label identifying the first word in a routine. The base ad-
dress is added to the relative address (or index) to obtain the absolute address.

ADDRESS, RELATIVE A label to identify a word in a routine with respect to its
position in that routine.

ALGOL (Abbr. ALGOrithmic Language) An international problem language de-
signed for the concise, efficient expression of arithmetic and logical processes,
and the control (iterative, etc.) of these processes.

ALGORITHM A statement of the steps to be followed in the solution of a problem.

ALLOCATE To assign storage locations to the main routines and subroutines,
thereby fixing the absolute values of any symbolic addresses.

ALPHANUMERIC Contraction of alphabetic-numerical; a system including letter,
digits, and special symbols.

ARGUMENT Known reference factor necessary tofind the desired item in a table
or array. In subroutines it refers to the necessary information (obtained from
outside of the subroutine) which is an integral part of the execution of the sub~
routine.

ARRAY An ordered arrangement of items of information; a table.
BAND A group of recording tracks on a magnetic drum.

BASE A number base; a quantity used implicitly to define some system of
representing numbers by positional notation. Two is the base of the binary
system; eight, the base of the octal system; and ten, the base of the decimal
system.

BINARY Involving the integer two. For example, the binary number system
uses the base two and contains only two symbols, zero and one.
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BIT Contraction of binary digit. Usually represents the status of one flip flop,
either off or on (0 or 1).

BOOLEAN Refers to a system dealing with truth values, operating upon logical
conditions rather than numbers.

BUF FER Any device which stores informationtemporarily during data transfers.
A facility linked to: (1) an input device in which information is assembled from
external storage and stored ready for transfer to internal storage; or (2) an
output device into which information is transmitted from internal storage and
held for transfer toexternal storage. Since computation continues while transfers
between buffer storage and external devices take place, buffers are used to
compensate for differences in the speed of the various components of the system
so that the system can operate as an integrated unit.

BURROUGHS COMMON LANGUAGE (BCL) A binary code representation of
alphanumeric characters common to Burroughs equipment.

CALL A set of characters or bits whichdemand an action to occur or some item
of information to be obtained; for example, subroutine call, operand call, des-
criptor call.

CELL Storage for one unit of information, usually one character or one word
usually a location specified by whole or part of the address and possessed of
the faculty of storage. Specific terms as column, field, location are preferable
when appropriate.

CENTRAL CONTROL Maintains information flow, control logic, timing and
provides for system coordination.

CHANNEL A path along which information may flow. See Input/Output channel.

CHARACTER One of a set of elementary symbols which may be arranged in
ordered groups to express information; these symbols may include the decimal
digits 0 through 9, the letters A through Z, punctuation symbols, special input
and output symbols, and any other symbols which a computer may accept.

CLOCK A time-increment counting register used for program interrupt and job-
time accounting.

COBOL (Abbr. Common Business Oriented Language) A compiler designed for
expressing problems of data manipulation and processing in English narrative
form. Intended to be used for business applications.

COMPILE Reduce and/or assemble from a source language the necessary sub-
routines into a main routine (or program) into a machine language.

COMPILER A program making routine, which produces a specific program for a
particular problem by determining the intended meaning of an element of infor-
mation expressed in pseudo-code; selecting or generating the required sub-
routine and transforming the subroutine into specific coding for the specific
problem; assigning specific storage registers, etc., and enteringit as an element
of the problem program; maintaining a record of the subroutines used and their
position in the program, and continuing to the next element of information in
pseudo-code.
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CONCATENATE Link together by forming achainor series; a series or order of
things depending on each other.

CONFIGURATION Relative arrangement of various components of the system.

CONSOLE The unit of a computer which provides the communication between the
computer and the operator. The console contains the controls for starting and
stopping, indicators for displaying the status of the system, and a means for
manual intervention or operation of the system

CONTROL COUNTER A register which indicates the location of the next syllable
to be executed by the processor,

CORE, MAGNETIC A magnetic material capable of assuming and remaining at
one of two conditions of magnetization, thus capable of providing storage and
gating or switching functions. It is usually of toroidal shape and pulsed or
polarized by electric currents carried on wire wound around or through the
material.

CORE, STORAGE A form of high speed storage which utilizes magnetic cores.

CYCLE A set of operations repeated as a unit; a non-arithmetic shift in which
the digits dropped off at one end of a word are returned at the other end in a
circular fashion, cycle right and cycle left.

DEBUG To isolate and remove all malfunctions from a computer or to sense
and correct all mistakes in a routine or program.

DESCRIPTOR A computer word used specifically to define characteristics of a
program element. For example, descriptors are used for describing a data
record, a segment of a program, or an input/output operation.

DESCRIPTOR CALL SYLLABLE A syllable of the B 5500 which will direct the
processor to place in the stack a descriptor which points to the location of an
indicated piece of information, either data or a program segment.

DIAGNOSTIC ROUTINE Routine designed to locate malfunctions or errors.
DOUBLE PRECISION A quantity having twice as many digits as are normally
carried in a specific computer word. Often called double length.

DRUM, MAGNETIC A rapidly rotating cylinder whose surface is coated with a
magnetic material upon which information is stored in the form of small
magnetized spots.

EDIT To rearrange information. Editing may involve the deletion of unwanted
data, the selection of pertinent data, tests for validity and reasonableness, the
insertion of invariant symbols such as page numbers and typewriter characters,
and the application of standard processes such as zero-suppression.

ESAP Engineering Symbolic Assembly Program.
ESPOL Executive Systems Programing Operating Language.

EXECUTIVE ROUTINE A routine designed to control and process other routines.
See Master Control Program.
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EXPONENT In word mode, a number may be divided into an exponent and a
mantissa. In the B 5500, the exponent is expressed in a 6 bit field.

EXTERNAL STORAGE Storage facilities removable from the computer itself but
holding information in a form acceptable to the computer (magnetic tape, punched
card, etc.).

FIELD A set of one or more characters (not necessarily all lying in the same
word) which is treated as a whole; a set of one or more columns on a punched
card consistently used to record similar information.

FILE A collection of records; an organized collection of information directed
toward some purpose. (The records in a file may or may not be sequentially
filed according to a key contained in each record.)

FIXED-POINT A notation or system of arithmetic in which all numeric quantities
are expressed by a predetermined number of digits with the point implicitly
located at some predetermined position. Contrasted with floating-point.

FLAG One bit which is used to indicate whether the word is a descriptor or
operand.

FLIP-FLOP A bi-stable device which may assume agiven stable state depending
upon the pulses of one or more input points and which has one or more output
points. The device is capable of storing a bit of information, controlling gates,
ete.

FLOATING-POINT REPRESENTATION An arithmetic notation in which all
numeric quantities have an associated indication of the decimal point location
(base 10), octal point location (base 8), or binary point location (base 2). Auto-
matic alignment of numbers and calculation of the location of the point can be
provided in arithmetic of floating-point numbers. In the B 5500, a floating-point
number consists of two parts: a 13 digit octal integer with sign called the man-
tissa; and a signed 2 digit octal number called the exponent which indicates the
number of places to the right or left that the actual octal point is from the
assumed octal point in the mantissa.

FORMAT The predetermined arrangement of characters, fields, lines, page
numbers, punctuation marks, etc. in input, output, or records.

FRACTIONAL The portion of anumber whichisto the right of the decimal, octal,
or binary point.

GATE An electronic circuit with two or more inputs and one output, with the
property that a pulse goes out on the output line if and only if some specified
combination of pulses occurs on the input lines.

HARDWARE The mechanical, magnetic, electronic and electrical devices from
which a computer is fabricated; the assembly of physical material forming a
computer.
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HOUSEKEEPING Operations in a routine which do not directly contribute to a
solution of the problem at hand, but which are made necessary by the method of
operation of the computer; packing or rearranging data, sub-program linkages,
reset addresses, clear units, ete.

INDEX Increment or decrement to a base address.

INDICATOR A light, usually on the operator's console, that is turned on to
indicate a particular condition occurring in the computer.

INPUT/OUTPUT CHANNEL A device which allows independent communication
between the memory exchange and the input/output exchange. It controls any
peripheral device and performs all validity checking on information transfers.

INPUT/OUTPUT EXCHANGE An electronic switch which connects an input/
output channel to the designated peripheral device.

INTEGRAL The whole number portion of either a decimal or octal number.
Refers to all the digits to the left of the decimal.

INTERRUPT A signal generated whencertain conditions arise in the system. The
interrupt system provides the Master Control Program withthe facility to main~
tain control of all system functions.

ITERATION Repetitive execution of program steps or loops.

JUMP Anoperation which may alter the normal sequence of a program. Normally,
syllables are executed in sequence; a jump operation causes a termination of
the sequence and directs the processor to a specified syllable.

KEYBOARD The portion of the supervisory printer via which the operator can
communicate with the system.

LANGUAGE, MACHINE Information recorded in a form which a computer can
handle. The coded operations that control information and addresses employed
within the processor to express a program.

LIBRARY Collection of fully tested standard programs for repeated use by, or
incorporation into, other programs.

LITERAL An element in a program which is itself a quantity to be used by the
program rather than being an address of the quantity.

LOCATION A storage position in a main internal storage; one computer word;
a storage register.

LOG Summary of scheduling, timing, programs run, etc. In the B 5500, the MCP
maintains an internal log.

LOOP A coding technique whereby a group of instructions is repeated with
modification and/or with modification of the data being operated upon. It is a
series of instructions, the last of which directs the computer to start again at
the first instruction of the series.
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MAGNETIC DISK A rotating disk with a magnetizable surface on which informa-
tion may be stored as a pattern of polarized spots along any one of a number of
concentric circular recording tracks.

MANTISSA Integral part of a floating-point number (maximum 13 octal digits in
a single precision number of the B 5500). See floating-point representation.

MASTER CLOCK The device which controls the basic timing impulses of the
computer.

MASTER CONTROL PROGRAM A computer program to control the operation of
the system. It is designed to reduce the amount of intervention required of the
human operator. The master control program provides the following functions:
schedules programs to be processed; initiates segments of programs; controls
all input/output operations to insure efficient utilization of each system com-
ponent; allocates memory dynamically; issues instructionsto the human operator
and verifies that his actions were correct; performs corrective action on errors
in a program or system malfunction.

MEGACYCLE/SECOND A million cycles per second. The basicpulse rate of the
B 5500 is one megacycle per second.

MEMORY Internal computer storage. Distinguished from other types of storage
in the B 5500 which are part of the peripheral equipment.

MEMORY EXCHANGE An electronic switching device which allows connection
between any memory module and input/output channel or processor.

MICROSECOND One millionth of a second.
MILLISECOND One thousandth of a second.

MODE, CHARACTER The method of operationinwhichthe basic unit of informa-
tion is a character One computer word may contain a maximum of 8 characters
composed of 6 bits each. When transferred, a character is transferred usually
as 7 bits; 6 bits plus 1 bit for parity check.

MODE, WORD The method of operation in which the basic unit of information is
a word composed of 48 bits plus one for parity.

MODULUS (MODULO) The number of distinct integersina finite system of num-
bers. For example, in a modulo 5 system, the numbers are 0, 1, 2, 3, and 4. In
this system larger numbers are expressed by dividing them by the modulus until
a remainder less than the modulus is obtained. For example, 19 is 4 in the
modulo 5 system. If a counter is''modulo5"; when it is set at 5, an increment of
1 will result in a setting of 0.

MULTIPROCESSING Processing several programs or program segments con-
currently on a ""time-share' basis. Eachprocessorisonly active on one program
at any one time while operations such as input/output may be performed in
parallel on several programs. The processor is directed to switch back and
forth among programs under the control of the Master Control Program.
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NESTING Enclosing one program element of a particular type within another of
the same type. ‘

NORMAL STATE See state.

NORMALIZE To adjust the exponent and mantissa of a floating-point result so
that the mantissa lies in the prescribed standard (normal) range; standardized.

OBJECT PROGRAM A set of machine language instructions for the solution of a
problem, obtained as the end result of a compilation process. It is generated
from the source program.

OCTADE A group of 3 bits used to represent one octal digit. There are 16
octades in one B 5500 word.

OCTAL A number system based on powers of 8 rather than 10 as in the decimal
system. Includes only the digits 0, 1, 2, 3, 4, 5, 6, and 7.

OPERAND Any of the quantities entering into an operation. An operand is
typically a number for arithmetic operations. For comparison operations, an
operand may be an alphanumeric field.

OPERAND CALL SYLLABLE A syllable which specifies that an operand be
brought to the stack, either directly from the program reference table or in-
directly by means of a descriptor.

OPERATORS Symbols that denote a fixed, predefined set of operations to be
performed in a specified sequence. In the B 5500 the operators fall into two
classes; word mode operators and character mode operators.

OSIL Operating System Implementation Language.

OVERFLOW In arithmetic operations, the generation of a quantity beyond the

capacity of the register or location which isto receive the result; over capacity;

the information contained in an item of information which is in excess of a
- given amount.

OVERLAY A technique for bringing routines into high speed memory from some
other form of storage during processing, sothat several routines will occupy the
same storage location at different times; used when the total memory require-
ments for a program exceed the available high speed memory.

PACK To combine several brief or minor items of information into one machine
item or word by utilizing different sets of digits for the specifications of each
brief or minor item.

PARALLEL OPERATIONS Flow of information through the system or any part
of it, using two or more communication lines or channels simultaneously.

PARALLEL PROCESSING Processing more than one program at a time on a
parallel basis, where more thanone processor is active at one time (distinguished
from multiprocessing where only one processor is active on one program at a
time).
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PARAMETER In a subprogram, a quantity which may be given different values
when the subprogram is used in different parts of one main program, but which
usually remains unchanged throughout any one such use. To use a subprogram
successfully in many different programs requires that the subprogram be
adaptable by changing its parameters.

PARITY CHECK A parity check makes use of a self-checking code of binary digits
in which the total number of zeros, or ones, is always odd or always even.

PRESENCE BIT A single flag bit appearing in descriptors to indicate whether
or not the information, which is referenced by the descriptor is in core memory
at this time.

PRIORITY A value assigned to programs or'program éegments to specify the
relative processing sequence. The priority of all programs to be run are taken
into consideration by the Master Control Program in arriving at a schedule.

PROBLEM LANGUAGE The language used by the programmer to state the
definition of a problem. ALGOL, COBOL, and FORTRAN are examples of
problem languages. Problem languages are closely related to the type of
problem being stated, i.e., algebraic statements from mathematical problems
(ALGOL, FORTRAN) and narrative English statements for commercial problems
(COBOL). Problem language should not be confused with machine language. A
source program is written in a problem language by the programmer. This
source program is then translated into the object program (in machine language)
by a compiler program.

PROGRAM (NOUN) A plan for the solution of a problem. A B 5500 program may
be a statement of the problem in ALGOL, FORTRAN or COBOL or the translated
segmented object (compilation result) program.

PROGRAM (VERB) To make a program.

PROGRAM INDEPENDENT MODULARITY ©Property of the B 5500 to accept
changes in system configuration and adjust programs inorder to yield maximum
utilization of all modules without reprograming or recompilation.

PROGRAM REFERENCE TABLE (PRT) An area in memory for the storage of
operands, references to arrays, references to segments of a program, and
references to files. Permits programs to be independent of the actual memory
locations occupied by data and parts of the program.

RANDOM ACCESS See access.

RECURSIVE Having the characteristic of occurring within itself. For example:
An ALGOL procedure could contain a procedure statementin its body calling for
the activation of itself.

REGISTER The internal hardware used temporarily to store one or more com-

puter words.
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RELOCATABILITY A facility whereby programs or data may be located in a
place in memory atdifferent times without requiring modification to the program.
In the B 5500, segments of the program and all data are independently relocatable
with no loss in efficiency.

RESET To return a device to zero or its initial condition.

RESTORE To return a cycle index, a variable address, or other computer word
to its initial or a preselected value.

ROUTINE A set of coded instructions arranged in proper sequence to direct the
computer to perform a desired operation or series of operations,

RUN One performance of a program on a computer.

SCHEDULING Designation of time and sequence of projected operations. One of
the functions of the B 5500 Master Control Program.

SEGMENT .(VERB) To divide a program into sections, each of which performs
some part of the total program and is capable of being completely stored in
internal memory.

SERIAL Handle one after the other in a single facility or single piece of equip~
ment,

SERIAL TRANSFER A system of data transfer in which elements of information
are transferred in succession over a single line.

SET To return a device to one or to the "on" state.

SOF TWARE Programs, routines, and procedures which augment and support a
computer system. (e.g., The Master Control Program, compilers, etc.)

STACK A portion of memory and two registers used for temporarily holding
information. A stack, as used in the B 5500, operates on the "last-in first-out"
principle. That is, the last item of information placed in the stack will be the
first item of information used when information is required from the stack.
Operators perform their operation on information at the top of the stack. (See
operators).

STATE, CONTROL Condition of operation wherein instructions that can be per-
formed in normal state are augmented by additional control operations. Most
MCP routines are written to operate in control state.

STATE, NORMAL The condition of operation wherein the instructions are con-
cerned with the conventional aspects of computation (adding, subtracting, in-
formation transfer, etc.). The detection of an exceptional condition (interrupt)
that occurs while in this state suspends operation in this state and processing
continues in control state.

SUBROUTINE A set of instructions necessary to carry out a defined operation,
a sub-unit of a program.
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SYLLABLE The basic unit of the B 5500 program string. Each computer word
contains four syllables.

SYNTAX Connected system or order of symbol arrangement, the rules or
grammar of a programing language.

SYSTEM An assembly of components united by some form of regulated inter-
action to form an organized whole.

TRANSFER To copy, exchange, read, record, store, transmit, transport, or
write data; to change control,

TRANSLATE To change information from one form of representation to another
without significantly affecting the meaning.

VERIFY To check a data transfer or transcription, especially those involving
manual processes such as keypunching.

WORD A set of characters which occupy one storage location and are treated by
the computer as a unit and transferred as such. In the B 5500, a word contains
8 alphanumeric characters or 48 bits, plus parity.
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ABBREVIATIONS

ABBREVIATIONS MEANING
AROF A Register Valid Flip Flop
BROF B Register Valid Flip Flop
CWMF Character-Word Mode Flip Flop
DESC Descriptor Call Syllable
IAR Interrupt Address Register
ICW Interrupt Control Word
ILCW Interrupt Loop Control Word
INCW Initiate Control Word
IRCW Interrupt Return Control Word
HLTF Halt Flip Flop
LCW Loop Control Word
LITC Literal Call Syllable
MCP Master Control Program
MRAF Memory Read Access Flip Flop
MROF Memory Read Obtained Flip Flop
MSCwW Mark Stack Control Word
MSFF Mark Stack Flip Flop
MWOF Memory Write Obtained Flip Flop
NCSF Normal-Control State Flip Flop
OPDC Operand Call Syllable
OSIL Operating System Implementation Language
PROF P Register Shift Flip Flop
PRT Program Reference Table
PST Program Segment String
RCW Return Control Word
SALF Sub=Program Level Flip Flop
SFIL Store For Interrupt Syllable
TFFF True-False Flip Flop
TROF T Register Valid Flip Flop
VARF Variant Flip Flop
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