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CODE FUNCTION DESCRIPTION

53 Read Forward Same as Read Forward High Gain except that when the
High Gain function is completed, a status word and an external
With Interrupt interrupt signal are sent to the central processor,

61 Read Back- Read one block from tape in a backward direction at
ward Low low gain,
Cain
Gain

71 Read Back- Same as Read Backward Low Gain except that when the
ward Low function is completed, a status word and an external
Gain With interrupt signal are sent to the central processor.
Interrupt

62 Read Back- Read one block from tape in a backward direction at
ward Normal normal gain.
Gain

72 Read Back- Same as Read Backward Normal Gain except that when
ward Normal the function is completed, a status word and an ex-
Gain With ternal interrupt signal are sent to the central processor.
Interrupt

63 Read Back- Read one block from tape in a backward direction at
ward High high gain.
Gain

73 Read Back- Same as Read Backward High Gain except-that when
ward High the function is completed, a status word and an external
Gain With interrupt signal are sent to the central processor,
Interrupt

45 Search Read Read the tape in a forward direction at low gain; com-
Forward Low pare the first word of each block with the identifier
Gain word; when equal comparison is made, read that block.

55 Search Read Same as Search Read Forwerd Low Gain except that
Forward Low when the function is completed, a status word and an
Gain With external interrupt signal are sent to the central
Interrupt processor.

46 Search Read Read the tape in a forward direction at normal gain;
Forward Normal compare the first word of each block with the identifier
Gain word; when equal comparison is made, read that biock.

56 Search Read Same as Search Read Forward Normal Gain except that
Forward Norma when the function is compieted, a status word and an
Gain With external interrupt signal are sent to the central
Interrupt processor.
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CODE

FUNCTION

DESCRIPTION

47

65

75

66

76

67

20

30

21

Search Read
Forward High
Gain

Search Read
Forward High
Gain With

Interrupt

Search Read
Backward Low

Gain

Search Reod'
Backward Low
Gain With

Interrupt

Search Read
Backward

Normal Gain

Search Read
Backward
Normal Gain
With Interrupt

Search Read
Backward
High Gain

Search Read
Backward High
Gain With

Interrupt
Rewind
Rewind With

Interrupt

Rewind With

Interlock

Read the tape in a forward direction at high gain; com-
pare the first word of each block with the identifier
word; when an equal comparison is made, read that

block.

Same as Search Read Forward High Gain except that
when the function is completed, a status word and an
external interrupt signal are sent to the central

processor.

Read the tape in a backward direction at low gain; com-
pare the last word in each block with the identifier
word; when an equal comparison is made, read that
block.

Same as Search Read Backward Low Gain except that
when the function is completed, a status word and an
external interrupt signal are sent to the central
processor.

Read the tape in a backward direction at normal gain;
compare the last word of each block with the identifier
word; when an equal comparison is made, read that

block.

Same as Search Read Backward Normal Gain except that
when the function is completed, a status word and an
external interrupt signal are sent to the central
processor.

Read the tape in a backward direction at high gain; com-
pare the last word of each block with the identifier word;
when an equal comparison is made, read that block.

Same as Search Read Backward High Gain except that
when the function is completed, a status word and an
external interrupt signal are sent to the central
processor,

Rewind the tape on the specified unit.
Same as Rewind except that when the function is com-
pleted, a status word and an external interrupt signal

are sent to the central processor.

Rewind the tape on the specified unit with interlock.
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3 Rewind With Same as Rewind With Interlock except that when the
Interlock and function is completed, a status word and an external
Interrupt interrupt signal are, sent to the central processor,
23 Terminate Terminate after completion of the present function (at
the end of the current block during a search function).
33 Terminate With Same as Terminate except that when the function is
Interrupt completed, a status word and an external interrupt signal
are sent to the central processor.
40 Bootstrap Rewind the tape on the tape unit specified for Bootstrap
operation; read one block from tape in a forward direction.
50 Bootstrap
With Interrupt Same as Bootstrap except that when the function is
completed, a status word and an external interrupt signal.
are sent to the central processor.
(2) Data Word
The data word (input or output) may be composed of 30 bits of binary information or it
may be composed of five six bit alphdnumeric characters as shown below:
29 24) 23 18] 17 12|11 6|5 0

(3) Identifier Word

The Identifier Word is a computer output word that immediately follows a Search Read

Function word.

It can be in any bit configuration, as shown below. It is transmitted to

the subsystem accompanied by an External Function signal. The characters of the
Identifier are sequentially compared with characters read from the first word of each

block on tape un

til the appropriate find is accomplished. When this occurs, the block

containing the identical word is read from tape.
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(4) Status Word
The status word is transmitted by subsystem to the central processor whenever an ab-
normal condition occurs, or an operation with interrupt has been completed. A status
word is arranged as follows:
5C
29 24|23 0
The status code, SC, is contained in bit positions 24 through 29. All other bit positions
are not used. The status word is accompanied by an external interrupt signal when it is
transmitted to the central processor.
The status codes are as follows:
CODE INDICATION DESCRIPTION
10 Tape Unit Re- This indication occurs when the central processor re-
winding (with- quests a tape unit that is in the process of rewinding
out Interlock) without interlock
20 Channel Syn- This indication occurs if the Channel Synchronizer/Con-
chronizer Se- trol Unit receives a Normal Completion signal from the
quence Error Control Unit and the Channe! Synchronizer/Contro! Unit
frame counter is not at the proper count.
24 Control Unit This indication occurs if the following conditions exist
Sequence Error during variable block operation: end of block, frame
count of 2, 3, or 4; and more data detected within 15
milliseconds after the end of block.
During fixed block operation, this indication occurs
when the block just read or searched contains 727 or
more frames.
30 Channel Syn- This indication occurs when the Channel Synchronizer/
chronizer Count- Control Unit character counter does not contain the
er Error proper count.
34 End of File This indication occurs when no data is detected within
the allowable distance after a data block.
40 Normal Comple- This indication occurs when a function with interrupt
tion has been successfully completed.
50 Illegal Function This indication occurs if the function word contains a

function code that is not valid for the subsystem.
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CODE

INDICATION

DESCRIPTION

54

60

70

44

74

IHegal Unit
Address

Parity Error

Frame Count
Error

End of Tape

Interlock

This indication occurs when a tape unit was not speci-
fied in the function word, or when more than one unit
was specified in the function word.

This indication appears at the completion of a read
function when a parity error has occurred in one or more
frames in the block that has been read. This indication
also appears during search read functions after a biock
that contains a parity error has been searched.

This indication occurs at the end of the block during
variable block operation, if the number of frames trans-
ferred to or from tape is not a multiple of five (five
frames constitute one computer word) and the character
counter does not contain the proper count.

This indication also occurs during fixed block opera-
tion when an erased tape gap after 709 to 719 or 721 to
726 frames have been counted.

This indication occurs at the end of the block when the
clear leader at the end of the tape is detected during a
write function.

This indication occurs when:

(1) the central processor requests a non-existent tape unit
(2) a write function is requested on a tape unit in which
writing has been inhibited by an inhibit write ring (3) an
interlocked tape unit is requested (a door is open on the
unit, the unit is rewinding with interlock, and so on.)
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5. Subsystem Characteristics

a. Summary of General Characteristics

TRANSFER RATE

RECORDING DENSITY
TAPE SPEED

TAPE WIDTH

TAPE LENGTH

TAPE THICKNESS
BLOCK LENGTH

SPACE BETWEEN BLOCKS
CHANNELS ON TAPE

READ/WRITE OPERATION

12,500 and 25,000 characters per
second.

125 and 250 6 bit characters per inch.
100 inches per second

0.5 inch

1,500 feet (metallic)

2,400 feet (plastic)

1 mil (metallic)
1.5 mil (plastic)

Variable
1.05 inches
8 channels

6 data

1 parity

1 sprocket

Reading in forward and backward direc-
tions. Writing in the forward direction
only.




Appendix D

SECTION:

42
PAGE:

UNIVAC 490 SPURT

UP-3900

b. Physical Characters

UNISERVO 1A UNISERVO II1A
TAPE UNIT POWER SUPPLY CONTROL CABINET

HEIGHT (inches) 69 96 96

WIDTH (inches) 30.875 66 20

DEPTH (inches) 30.5 32.75 34.5

WEIGHT 908 2800 625

(approximate Ibs.)

TEMPERATURE

RANGE Sm)_BOOF-

HUMIDITY 10% - 70%

RANGE

HEAT

DISSIPATION 7,200 10,200 2,060

(BTU/hr.)

AIR FLOW

(cv. Ft./min.) 300 2,300 390

POWER Supplied by 208 VAC 208 VAC

REQUIREMENTS power supply 60 cps 400 cps

3 phase 3 phase
47.3 kw 0.6 kw

60 cps
.35 KVA
unreg.

Maximum Cable Length Restrictions

Control Cabinet to Central Processor: 300 ft.
Control Cabinet to Power Supply: 75 ft.
Control Cabinet to first UNISERVO IIA Tape Unit: 150 ft.

First UNISERVO IIA Tape Unit to Power Supply: 25 ft.
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UNISERVO IIIC MAGNETIC TAPE SUBSYSTEM

The UNISERVO IIIC Magnetic Tape Subsystem differs from the UNISERVO IIA Magnetic Tape Sub-
system and the UNISERVO IIIA Magnetic Tape Subsystem in that it can read magnetic tapes that
were written by unrelated data processing equipment.

A UNISERVO IIIC Magnetic Tape Subsystem consists of a Channel Synchronizer/Control Unit, a
Tape Adapter, and from two to twelve UNISERVO IIIC Tape Units that are connected to the central
processor via an input/output channel.

A subsystem that is on a particular input/output channel is capable of reading or writing data in
the form of 30-bit binary words, on any one of the tape units at any one time. Data can be read or
written at densities of 200 or 556 characters per inch in either binary or binary coded decimal
format. If simultaneous reading and writing is required, two subsystems on separate input/output

channels will be required.

The UNISERVO IIIC Tape Unit utilizes 0.5 inch wide 2400 foot reels of plastic tape.

TAKE-UP REEL SUPPLY REEL

VACUUM
O CAPSTAN O

O

READ/WRITE HEAD
ERASE HEAD

PHOTOCELL
DETECTOR

vacuum /| VACUUM ]
\LOOP// \ LOOP /
N\
~_ .7

D

\

Figure D-1. UNISERVO [IIC Tape Unit Schematic

As shown in Figure D-1, the reel of tape that contains data to be processed or the blank reel upon
which data is to be written is mounted on the right. The left hand reel is used to store the tape as
it is read or written on. The tape is threaded around and through guide rollers which control its
path between the supply reel and take-up reel.
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The read/write head performs the actual reading or writing of data as the tape passes beneath it at
the rate of 112.5 inches per second. Since the tape density may be 200 or 556 characters per inch,
information can be transferred at the rate of 22,500 or 62,500 characters per second.

The erase head is used only during a write operation. It erases information on the tape before new
information is written. Accidental erasure of a previously recorded tape can be prevented by remov-
ing the plastic ring from the tape before it is mounted on a tape unit.

Vacuum columns that are located below the tape reels are used to store the tape before it passes
beneath the read-write head, or is wound on the take-up reel. These columns also insure that the
tape tension is even and that there is a proper amount of slack to permit rapid acceleration and
deceleration.

A photocell located below the erase head is used to detect reflective spots on the tape. These
spots (See Figure D-2) indicate the load point (the initial point on the tape where reading or writing
begins) and the end of tape warning point (the point that indicates that the physical end of tape is

near).
BACKWARD
LIMIT END OF TAPE
LEADER POINT QAD POINT %RN|NG POINT END

‘—
CLEAR \e-'] 2? t-J
/. NN e B . .
TAPE ATTACHES |+ | 1"x3/16 N 1

AT THIS POINT REFLECTIVE ALUMINUM

Figure D-2. UNISERVO HIC Tape Diagram

Bad spots on tape are detected by reading the data back immediately after it has been written. The
data read is then transferred to high and low gain registers in the Tape Adapter where a comparison
is made. If the contents of these registers do not compare exactly, or there is a parity error, a
status word is sent to the central processor. At this point it is the responsibility of the program to
handle any rewriting attempts. The method that is chosen will depend upon block length, recording
density, and other factors.

1. Tape Format

Data appears on tape in the form of frames that are written across its width in seven channels or
bit positions (6 data and 1 parity). Five frames represent one 30 bit computer word. Figure D-3
provides an example of how data appears on tape.

As shown in Figure D-3, a parity channel is provided on tape. The parity channel helps assure
that every character that is written will be read accurately.

If data is written in binary coded decimal format, the subsystem will assure that the lateral parity
is even by generating a 1 bit in the parity channel position of every frame that does not contain
an even number of 1 bits.
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LONGITUDINAL TAPE TAPE MARK

[ PARITY CHECK FRAME ] MARK ] [ PARITY FRAME

___________ '\ L
PARITY
CHANNEL /1 9 ] 1.0 0 j)
1 0 0
10 TAPE
MOTION
00 o0 -—
1 1] i
0.75" 3.7 BETWEEN 0.75"
LAST BLOCK BETWEEN
BETWEEN
BLOCKS AND;‘I:![IE) OF BLOCKS
I | | l
-— BLOCK BLOCK *100” —_ BLOCK 1 =———
FILE “‘A". 1 l FILE “B"” e

Figure D-3. UNISERVO IlIC Tape Format

If data is written in binary format, the subsystem will assure that the lateral parity is odd by
generating a 1 bit in the parity channel position of every frame that does not contain an odd
number of 1 bits.

In addition, the subsystem also assures that the longitudinal parity of data that is written is
even. This is accomplished by having the subsystem count the number of 1 bits in each channel
on tape when the writing of a block has been completed. If a channel does not contain an even
number of 1 bits, the subsystem will generate a 1 bit in that channel position in the longitudinal
parity check frame that is written after the end of the block.

When data is read from tape, it is checked for lateral and longitudinal parity before it is trans-
ferred to the central processor. If an improper parity condition is found, this fact will be stored
by the subsystem until all of the current block of data has been read. When the entire block has
been read, the subsystem will notify the central processor by means of a status word that an
improper parity condition exists.

Data can be read or written in binary or binary coded decimal format. The binary format is nor-
mally used when data is exclusively numeric. When this format is used, it is possible to repre-
sent a positive or negative value up to 22 _1 in each computer word. The binary coded decimal

format allows the use of alphabetic characters and punctuation marks.

The UNISERVO IIIC Magnetic Tape Subsystem can read orwrite data blocks of any length.*
The spacing between adjacent blocks is 0.75 inches and the end of file gap is 3.7 inches (See
Figure D-3).

*
It should be noted that if the space occupied by a data block is less than the space between blocks, it may be
difficult to recover from tape errors.,
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. Variable by Character Binary Coded Decimal Format

In general, the minimum block length is one computer word. It is possible, however, to write
blocks in binary coded decimal format in which the number of character’s per block is not an
integral multiple of 5. This is accomplished by using the Variable by Character Binary Coded
Decimal Mode. In this mode the end of a block is marked by placing a stop code (000000) after
the last valid character in the block. When a block is written in this mode, writing ceases when
the stop code is detected. The stop code is not written on tape. For example, assume that a one
character block (the letter A) is to be written on tape in this mode. This would be accomplished
by having the program place the letter A in the first character position of the output buffer and
the stop code in the second character as shown below

29

24|23 18 (17 12 |11 6 |5 0

When a tape that has been recorded in this mode is read, the first character in a block is placed
in the first character position of the input buffer, the second character is placed in the second
character position, and so on, until all of the characters have been transferred to the input
buffer. When this has been completed, the remaining character positions in the last word of the
input buffer are then filled with the binary equivalent of the number of valid characters that
are present in this word. To illustrate, assume that a block that contains the characters A, B,

C,D,E, F, G, and H is read. This block would appear in the input buffer as follows

29

24

18

12

11

29

24

23

18

17

02

12

02

02

If a tape that has been recorded in this mode is to be searched and the identifier word is less
than five characters in length, the unused character positions of the identifier word must be
filled with the binary equivalent of the number of valid characters. For example, if a search
identifier consists of the letters D, G, T, and B, the identifier word that is sent to the sub-
system is in the following form:

29

24

23

18

12

11

04
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3. Translation

If the user wishes to avoid including translation routines in programs that require the reading
and writing of tapes in binary coded decimal format, a translator is available. The translator

is an optional device which can be incorporated into the UNISERVO IIIC Channel Synchronizer/
Control Unit. The translator will translate Fieldata characters to binary coded decimal char-
acters on output and on input will translate binary coded decimal characters to Fieldata
characters. Translation will be performed in accordance with the input and output translation
tables that are supplied by the user.

Channel Synchronizer/Control Unit

The Channel Synchronizer/Control Unit for the UNISERVO IIIC Magnetic Tape Subsystem controls
the operation of the tape units during their write and read functions, transfers the data to be
written from the central processor to the tape units, and transfers the data that has been read from
the tape units to the central processor.

@ Write Function

During the write function, the Channel Synchronizer/Control Unit receives a function word
from the central processor and translates it into a write command to the selected tape unit.
Then it receives data words from the central processor and transfers them to the tape unit
for writing.

@ Read Function

During the read function, the Channel Synchronizer/Control Unit receives a function word
from the central processcr and translates it into a read command to the selected tape unit.
Then it receives data words from the tape unit and transfers them to the central processor.

® Unit Selection

The Channel Synchronizer/Contrc Unit decodes the function word and selects the specified
tape unit.

® Error Detection

Detection circuits in the Channel Synchronizer/Control Unit check the data characters for
lateral parity as they are transferred to or from the central processor. These circuits also
check the data words to see if they contain the proper number of characters.

Tape Adapter Unit

The Tape Adapter Unit is located logically between the Channel Synchronizer/Control Unit and
the tape units. It contains circuits that check data that is read from or written on tape for
lateral and longitudinal parity.

Operator Controls

Primary control of the UNISERVO IIIC Magnetic Tape Subsystem is accomplished by the program.
However, the Control Cabinet, the Tape Adapter Cabinet, and the individual tape units have
operator panels that show operating conditions in the subsystem and allow some manual operation.
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The Control Cabinet panel indicators and their functions are as follows:

SERVO
FAULT

FAULT

TEST

OFF
SWITCH

SERVO
FAULT FAULT TEST

SWITCH

[
|
I
I

LEGEND:

[:I ] = LIGHT [n] = BUTTON/LIGHT

Lights when there is a fault in one of the tape units, in the Tape Adapter
Cabinet, or in the power supply.

Lights when there is a power fault in the subsystem. If the fault has been
corrected, the indicator light may be extinguished by pressing this button.

Lights when the subsystem is isolated for test purposes.

When all power is on in the subsystem, this button is green. When power is
off, this button is red. Power can be turned off by pressing this button;
however, once the power has been turned off, this button cannot be used to
turn the power on again. Power is turned on by other means.

The Control Cabinet also has an auxiliary operator panel that is located behind its front door.

This panel is used to assign a specific tape unit for Bootstrap* operation and tc monitor certain

signals from the tape units.

To facilitate the initial loading of a program into core storage, a Bootstrap operation is provided in the central
processor. This is a small program which, when activated, will bring some other program on magnetic tape into
core storage. Once the program to be executed is loaded, the Bootstrap program is no longer required and may
be removed from core storage. The Bootstrap program is activated or deactivated by a manual switch that is
connected to the central processor.
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The Tape Adapter Cabinet panel indicators and their functions are as follows:
AIR OVER AC DC
FLOW . HEAT INTERLOCK| VOLTAGE ON ON READY
= - L L L - UJ

LEGEND:

[D _l = LIGHT [n] = BUTTON/LIGHT
g

AIR FLOW
FLOW

OVERHEAT

INTERLOCK

VOLTAGE

AC ON
DCON

READY

As shown in the illustration, the Tape Adapter Cabinet also contains a plugboard. This plug-
board is located behind the front door. It is used to assign logical numbers to the respective

Lights when power has been turned off because of insufficient air flow.

Lights when power has been turned off because the cabinet temperature has

exceeded allowable limits.

Lights when a door on the cabinet is open.

Lights when cabinet voltage supply has failed due to power supply or in-

terlock failures.
Lights when AC power is applied to circuitry.

Lights when DC power is applied to circuitry.

Lights when all power is applied within tolerances to all circuitry.

physical tape units. The numbers that are shown at the top of the plugboard represent the
physical numbers of the tape units and those at the bottom represent the logical numbers.
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The Tape Unit panel indicators and their functions are as follows:

[T ar 1 [ over CHANGE LOAD INHIBIT
5 FF
[: FLOW HEAT VOLTAGE FORWARD BACKWARD RE-WIND TAPE POINT WRITE ON of

LEGEND:

@ = LIGHT H = BUTTON/LIGHT

UNIT

NUMBER Displays the physical number of the individual unit.

AIR FLOW Lights when power has been turned off because of insufficient air flow.

OVERHEAT Lights when power has been turned off because the cabinet temperature has
exceeded allowable limits.

VOLTAGE Lights when a citcuit breaker within the unit is open.

FORWARD Lights when the tape is moving in the forward direction, or the unit is ready
to do so. Pressing this button conditions the unit for forward motion in-
dependent of program control.

BACKWARD Lights when the tape is moving in the backward direction, or the unit is
ready to do so. Pressing this button conditions the unit for backward motion
independent of program control.

REWIND Lights when the tape is being rewound. Pressing this button initiates the
rewind operation if the unit has been conditioned for backward tape motion.

CHANGE Lights when a tape is rewinding with interlock or has been rewound with

TAPE interlock. Pressing this button will move the tape to the load point.

LOAD Lights when the tape is positioned at its load point (beginning point), ready

POINT for reading or writing.

INHIBIT Lights if a reel of tape that does not contain a write enable ring has been

WRITE mounted on the unit.

ON Lights when all power is on in the unit. Pressing this button applies power.

OFF Lights when all power is off in the unit. Pressing this button removes

power.

7. Operations

Any part of the Central Processor’s internal core storage can be used as an input/output data
buffer storage area with the exception of the few special core storage locations that are reserved
for the Incremental Clock and Interrupt Words. Information is transferred between the central
processor and the UNISERVO IIIC Magnetic Tape Subsystem in the form of 30-bit data words.
These words are formed into blocks in core storage. A block may contain any number of words.
Words in a block must occupy consecutive core storage addresses, starting with a program
determined first word address and ending with a program determined last word address.



UNIVAC 490 SPURT | Appendix D 51

UP-3900
I SECTION: PAGE:
a. Buffer Mode

A buffer mode transfer, which occurs independent of main program control, is used to transfer

data between core storage and the UNISERVO IIIC Tape Units. Before execution of a buffer

mode transfer of data, the program must perform the following steps:

(1) Activate the channel to be used for the information transfer.

(2) Load the channel index register with the buffer control word. (The lower and upper
halves of the buffer control word contain the beginning and ending addresses of the
section of core storage that is involved in the transfer).

(3) Send the proper function word to the UNISERVO IIIC Control Unit.

Steps 1 and 2 above are accomplished with one of the Initiate Buffer Instructions; step 3 is

performed by the Enter External Function instruction. See BASIC INPUT/OUTPUT IN-

STRUCTIONS (Section 5) for a more detailed discussion of these operations. Data is then

transferred between the central processor core storage and the selected UNISERVO IIIC Tape

Unit without main program intervention. When a word is transferred to or from core storage,

a 1 is added to the lower half of the buffer control word. The data transfer is terminated when:

(1) Thecentral processor senses that the upper and lower halves of the buffer control word
are equal.

(2) A Terminate instruction is executed by the central processor.

(3) An error is detected.

b. Word Arrangement

The UNISERVO IIIC Magnetic Tape Subsystem accommodates four types of computer input/

output words. They are the function word, data word, identifier word, and status word. These

words are explained and illustrated in the following paragraphs.

(1) Function Word
The function word designates the operation to be performed by the UNISERVO IIIC
Magnetic Tape Subsystem. It is arranged as follows:

FC U
29 1817 12|11 0

The function code, FC, occupies bit positions 18 through 29 of the function word. The
function code specifies the actual operation to be performed by the subsystem. Bit
positions 0 through 11, U, specify the tape unit that will be selected. This is accom-
plished by placing a 1 bit in the bit position that corresponds to the desired unit.
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The function codes are as follows:

CODE FUNCTION DESCRIPTION

0200 Write Binary Write one block on tape in binary format at a density of
High Density 556 characters per inch.

1200 Write Binary Same as Write Binary High Density except that when the
High Density function is completed, a status word and an external in-
With Interrupt terrupt signal are sent to the central processor.

0300 Write Binary Write one block on tape in binary format at a density of
Low Density 200 characters per inch.

1300 Write Binary Same as Write Binary Low Density except that when the
Low Density function is completed, a status word and an external in-
With Interrupt terrupt signal are sent to the central processor.

0220 Write Binary Write one block on tape in binary coded decimal format
Coded Decimal at a density of 556 characters per inch.
High Density

1220 Write Binary Same as Write Binary Coded Decimal High Density ex-
Coded Decimal cept that when the function is completed, a status word
High Density and an external interrupt signal are sent to the central
With Interrupt processor.

0320 Write Binary Write one block on tape in binary coded decimal format
Coded Decimal at a density of 200 characters per inch.
Low Density

1320 Write Binary Same as Write Binary Coded Decimal Low Density ex-
Coded Decimal cept that when the function is completed, a status word
Low Density and an external interrupt signal are sent to the central
With Interrupt processor,

0240 Write Multi- Write one block on tape in binary format at a density of
block Binary 556 characters per inch; stop only if new data is not
High Density made available within 4.0 milliseconds after the block

has been written.

1240 Write Multi- Same as Write Multiblock Binary High Density except
block Binary that after each block is written, a status word and an ex-
High Density ternal interrupt signal are sent to the central processor.
With Interrupt

0340 Write Multi- Write one block on tape in binary format at a density of
block Binary 200 characters per inch; stop only if new data is not
Low Density made available within 4.0 milliseconds after the block

has been written.
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CODE FUNCTION DESCRIPTION
1340 Write Multi- Same as Write Multiblock Binary Low Density except that
block Binary after each block is written, a status word and an external
Low Density interrupt signal are sent to the central processor.
With Interrupt
0260 Write Multi- Write one block on tape in binary coded decimal format at
block Binary a density of 556 characters per inch; stop only if new data
Coded Decimal is not made available within 4.0 milliseconds after the
High Density block has been written.
1260 Write Multi- Same as Write Multiblock Binary Coded Decimal High
block Binary Density except that after each block is written, a status
Coded Decimal word and an external interrupt signal are sent to the
High Density central processor.
With Interrupt
0230 Write End Of Write one special block on tape, consisting of the Tape
File High Mark frame (0001111) and its logitudinal parity check
Density frame, at a density of 556 characters per inch.
1230 Write End Of Same as Write End Of File High Density except that when
File High the function is completed, o status word and an external
Density With interrupt signal are sent to the central processor.
Interrupt
0330 Write End Of Write one special block on tape, consisting of the Tape
File Low Mark frame (0007117) and its fongitudinal parity check
Density frame, at a density of 200 characters per inch.
1330 Write End Of Same as Write End Of File Low Density except that when
File Low the function is completed, a status word and an external
Density With interrupt signal are sent to the central processor.
Interrupt
4200 Read Binary Read one block from tape in binary format at a density of
High Density 556 characters per inch.
5200 Read Binary Same as Read Binary High Density except that when the
High Density function is completed, a status word and an external
With Interrupt interrupt signal are sent to the central processor.
4300 Read Binary Read one block from tape in binary format at a density
Low Density of 200 characters per inch.
5300 Read Binary Same as Read Binary Low Density except that when the

Low Density
With Interrupt

function is completed, a status word and an external in-
terrupt signal are sent to the central processor.
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4220 Read Binary Read one block from tape in binary coded decimal format
Coded Decimal at a density of 556 characters per inch.
High Density
5220 Read Binary Same as Read Binary Coded Decimal High Density ex-
Coded Decimal cept that when the function is completed, a status word
High Density and an external interrupt signal are sent to the central
With Interrupt processor.
4320 Read Binary Read one block from tape in binary coded decimal format
Coded Decimal at a density of 200 characters per inch.
Low Density
5320 Read Binary Same as Read Binary Coded Decimal Low Density ex-
Coded Decimal cept that when the function is completed, a status word
Low Density and an external interrupt signal are sent to the central
With Interrupt processor.
4600 Search Binary Read the tape in binary format at a density of 556 char-
High Density acters per inch and compare the first word of each block
with the identifier word, When an identical comparison
is made, read that block from tape.
5600 Search Binary Same as Search Binary High Density except that when
High Density the function is completed, a status word and an external
With Interrupt interrupt signal are sent to the central processor.
4700 Search Binary Read the tape in binary format at a density of 200 char-
Low Density acters per inch and compare the first word of each block
with the identifier word. When an identical comparison
is made, read that block from tape.
5700 Search Binary Same as Search Binary Low Density except that when
Low Density the function is completed, a status word and an external
With Interrupt interrupt signal are sent to the central processor.
4620 Search Binary Read the binary coded decimal format at a density of
Coded Decimal 556 characters per inch and compare the first word of
High Density each block with the identifier word, When an identical
comparison is made, read that block from tape.
5620 Search Binary Same as Search Binary Coded Decimal High Density ex-
Coded Decimal cept that when the function is completed, a status word
High Density and an external interrupt signal are sent to the central
With Interrupt processor,
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CODE FUNCTION DESCRIPTION
4720 Search Binary Read the tape in binary coded decimal format at a den-
Coded Decimal sity of 200 characters per inch and compare the first
Low Density word of each block with the identifier word. When an
identical comparison is made, read that block from tape.

5720 Search Binary Same as Search Binary Coded Decimal Low Density ex-

Coded Decimal cept that when the function is completed, a status word
Low Dens ity and an external interrupt signal are sent to the central
With Interrupt processor.

2010 Rewind Rewind the tape on the specified tape unit to the load
point.

3010 Rewind With Same as Rewind except that when the function is com-

Interrupt pleted, a status word and an external interrupt signal
are sent to the central processor.
2110 Rewind With Rewind the tape on the specified tape unit to the load
Interlock point with interlock.

3110 Rewind With Same as Rewind With Interlock except that when the func-
Interlock And tion is completed, a status word and an external interrupt
Interrupt signal are sent to the central processor.

4000 Bootstrap Rewind the tape on the tape unit specified for Bootstrap
operation; read one block from tape at a density of 556
character per inch.

5000 Bootstrap With Same as Bootstrap except that when the function is com-

Interrupt pleted, a status word and an external interrupt signal are
sent to the central processor.

2030 Backspace Move the tape backward on the specified tape unit, until

Block the load point, tape mark frame, or a space between
blocks is encountered.

3030 Backspace Same as Backspace Block except that when the function

Block With is completed, a status word and an external interrupt
Interrupt signal are sent to the central processor.
2130 Backspace Move the tape backward on the specified tape unit until
File the load point or a block that contains four frames or
less is encountered.
3130 Backspace Same as Backspace File except that when the function
File With is completed, a status word and an external interrupt

Interrupt

signal are sent to the central processor.
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0030 Erase Move the tape on the specified tape unit forward and
erase approximately four inches of tape.
1030 Erase With Same as Erase except that when the function is com-
Interrupt pleted, a status word and an external interrupt signal
are sent to the central processor,
2300 Terminate Terminate the present function at the end of the current
block.
3300 Terminate With Same as Terminate except that when the function is com-
Interrupt pleted, a status word and an external interrupt signal are
sent to the central processor.
*0221 Write Bi”“"_y Translate the data to be written into binary coded decimal
C?ded Dec.lmc| format and write one block on tape at a density of 556
High Derfs'fy characters per inch.
Translation
Mode
*1221 grife B[i)ncry Same as Write Binary Coded Decimal High Density Translation
?de% ec'lmcl Mode except that when the function is completed, a status
|'_I'_hg|1 Ierfsﬂry word and an external interrupt signal are sent to the central
ransliation processor.
Mode With
Interrupt
*0321 Write Binary Translate the data to be written into binary coded decimal
Coded Decimal format and write one block on tape at a density of 200
Low Density characters per inch.
Translation
Mode
*1321 Write Binary Same as Write Binary Coded Decimal Low Density Translation
Coded Decimal Mode except that when the function is completed, a status
Low Density werd and an external interrupt signal are sent to the central
Translation processor.
Mode With
Interrupt
*0261 Write Multi- Translate the data to be written into binary coded decimal
block Binary format and write one block on tape at a density of 556
Coded Decimal characters per inch; stop only if new data is not made
High Density available within 4.0 milliseconds after the block is written.
Translation
Mode

Used only when a Translator has been installed in the Channel Synchronizer/Control Unit.
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*1261 Write Multi- Same as Write Multiblock Binary Coded Decimal High Density
biock Binary Transiation Mode except that when the function is completed,
Coded Decimal a status word and an external interrupt signal are sent to
High Density the central processor.
Translation
Mode With
Interrupt

*0361 Write Multi- Translate the data to be written into binary coded decimal
Block Binary format and write one block on tape at a density of 200
Coded Decimal characters per inch; stop only if new data is not made
Low Density available within 4.0 milliseconds after the block is written.
Translation
Mode

*1361 Write Multi- Same as Write Multiblock Binary Coded Decimal Low Density
block Binary Translation Mode except that when the function is completed,
Coded Decimal a status word and an external interrupt signal are sent to
Low Density the central processor.
Translation
Mode With
Interrupt

*4221 Read Binary Read one block from tape in binary coded decimal format at
Coded Decimal a density of 556 characters per inch and transiate the data
High Density that has been read into Fieldata format.
Translation
Mode

*5221 Read Binary Same as Read Binary Coded Decimal High Density Translation
Coded Decimal Mode except that when the function is completed, a status
High Density word and an external interrupt signal are sent to the central
Translation processor.
Mode With
Interrupt

*4321 Read Binary Read one block from tape in binary coded decimal format at a
Coded Decimal density of 200 characters per inch and translate the data that
Low Density has been read into Fieldata format.
Translation
Mode

*5321 Read Binary Same as Read Binary Coded Decimal Low Density Translation

Coded Decimal
Low Density

Translation

Mode With

| Interrupt

Mode except that when the function is completed, a status
word and an external interrupt signal are sent to the central
processor.

Used only when a Translator has been installed in the Channel Synchronizer/ Control Unit.
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*4621 Search Binary Read the tape in binary coded decimal format at a density of
Coded Decimal 556 characters per inch and compare the first word of each
High Density block with the identifier word. When an identical comparison
Translation is made, read that block and translate the data that has been
Mode read into Fieldata format.

*5621 Search Binary Same as Search Binary Coded Decimal High Density Translation
Coded Decimal Mode except that when the function is completed, a status word
High Density and an external interrupt signal are sent to the central
Translation processor.
Mode With
Interrupt

*4721 Search Binary Read the tape in binary coded decimal format at a density of
Coded Decimal 200 characters per inch and compare the first word of each
Low Density block with the identifier word. When an identical comparison
Translation is made, read that block and translate the data that has been
Mode read into Fieldata format.

*5721 Search Binary Same as Search Binary Coded Decimal Low Density Trans!ation
Coded Decimal Mode except that when the function is completed, a status word
Low Density and an external interrupt signal are sent to the central
Translation processor.
Mode With
Interrupt

Used only when a Translator has been installed in the Channel Synchronizer/Control Unit.

(2) Data Word

The data word (input or output) is arranged in five groups of 6-bit characters if the data
is in binary coded decimal format. A data word in binary coded decimal format is ar-
ranged as follows:

29

24123 18|17 12| 17 6|5 0

If a data word is in binary format, it is arranged as follows:

29
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(3) Identifier Word

The identifier word is a computer output word that immediately follows a search function
word. It can contain any bit configuration as shown below. It is transmitted to the sub-
system accompanied by an External Function signai. The identifier word is compared
with first word of each block on tape until the appropriate find is accomplished. When
this occurs, the block containing the identical word is read from tape.

29

(4)

Status Word

A status word is transmitted by the subsystem to the central processor whenever an
abnormal condition or an operation with interrupt has been completed. A status word
is arranged as follows:

29

SC

24123 0

the status word. All other

The status code, SC, occupies bit positions 24 through 29 of
bit positions are not used. The status word is accompanied by an external interrupt

signal when it is fransmitted to the central processor.

The status codes are as follows:

CODE INDICATION DESCRIPTION

34 Function Word This indication occurs when the function word contains

Error a function code that is not valid for the subsystem,
there is a unit select error (more than one unit has been
specified, or none has been specified), or if the first
character encountered during a binary coded decimal
write function is 00.

24 Tape Unit Re- This indication occurs when the central processor re-
winding (with- quests a tape unit that is in the process of rewinding
out interlock) without interlock.

54 End Of File This indication occurs when the Tape Mark frame and its

fongitudinal parity check frame are detected or if an
echo error is detected after the first character during

a binary coded decimal write function.
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50 Control Unit This indication occurs when the central processor has
Sequence Error not issued an input acknowledge signal in time to re-

move.a word from the subsystem register before the sub-
system begins to put a new word into the register; or
the central processor delays in issuing an output ac-
knowledge signal and data with the result that the sub-
system begins to write and verify the longitudina! panity
check frame.

74 Interlock Fault This indication occurs when the central processor re-
quests a non-existent tape unit, when a write function is
requested on a tape unit that has a tape mounted that
does not contain a write enable ring, or when an inter-
locked tape unit is requested (the unit is rewinding with
interlock, a door is open on the unit, and so on).

44 Repeat This indication occurs when a lateral or longitudinal

Operation parity error is detected during a read or search function,
or a comparisoen error is detected during the write-
check portion of a write function.

70 Abnormal This indication occurs when the total number of signif-

Frame Count icant frames in a block on tape is not a multiple of five.

60 Tape Limit This indication occurs when the load point or the end

Reached of tape warning mark is detected during a read, search,
write, erase, backspace block, or backspace file function.
30 Channel This indication occurs when the channel synchronizer
Synchronizer character counter does not contain the proper count.
Character
Count Error

20 Channel This indication occurs when the channel synchronizer
Synchronizer has received an end of block signal and the character
Sequence Error counter does not contain the proper count.

40 Normal This indication occurs when a function with interrupt
Completion has been successfully completed.
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8. Subsystem Characteristics |

a. Summary of General Characteristics

TRANSFER RATE
RECORDING DENSITY
TAPE SPEED

TAPE WIDTH

TAPE LENGTH

TAPE THICKNESS

BLOCK LENGTH

SPACE BETWEEN BLOCKS

CHANNELS ON TAPE

READ/WRITE OPERATION

22,500 and 62,500 characters per second
200 and 556 6 bit characters per inch
112.5 inches per second

0.5 inch

2,400 feet

1.5 mils

variable

0.75 inch

7 channels
6 data
1 parity

Reading and writing operations proceed
in the forward direction only.
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b. Physical Characteristics

UNISERVO HIC UNISERVO IlIC TAPE ADAPTER
TAPE UNIT POWER SUPPLY | cONTROL CABINET CABINET
HEIGHT (inches) 96 96 96 96
WIDTH (inches) 31 66 20 36
DEPTH (inches) 30 33 34 30
WEIGHT 350 2,200 310 800
(approximate |bs.)
TEMPERATURE o gno o °
RANGE. 60°-82°F. 68°- 82°F.
HUMIDITY o Ino _ %—70% %—60%
RANGE 40%-10% 40%-60% 40%—-170% 40%-60%
HEAT
DISSIPATION 7,500 10,200 598 1,360
(BTU/hr.)
AIR FLOW
(cu. ft./min.) 350 2'300 390 600
POWER Supplied by 208 VAC 208 VAC Supplied
REQUIREMENTS power supply 60 cps -0.1% by power
via Tape 33phase 60 cps supply.
Adapter 43.7 kw 3 phase
Cabinet 0.6 kw

MAXIMUM CABLE LENGTH RESTRICTIONS

. Tape Adapter Cabinet must be adjacent to the left side

of the first UNISERVO IIIC Tape Unit.

Power Supply to Tape Adapter Cabinet: 80 ft.

. UNISERVO IIIC Control Cabinet to Tape Adapter

Cabinet: 80 ft.

Central Processor to UNISERVO IIIC Control
Cabinet: 75 ft.
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UNISERVO IITA Magnetic Tape Subsystem

The UNISERVO IIIA Magnetic Tape Subsystem differs from the UNISERVO IIA Magnetic Tape Sub-
system and the UNISERVO IIIC Magnetic Tape Subsystem in that its storage capacity per reel of
tape is substantially greater., This is accomplished by recording data at a higher density.

A UNISERVO IIIA Magnetic Tape Subsystem consists of a Channel Synchronizer/Control Unit, and
from two to sixteen UNISERVO IIIA Tape Units that are connected to the central processor via an
input/output channel.

A subsystem that is on a particular input/output channel is capable of reading or writing data in the
form of 30-bit binary words on any one of the tape units at any one time. Data can be read or written
at a density of 1,250 characters per inch. If simultaneous reading and writing is required, options
are available which permit this.*

The UNISERVO IIIA Tape Unit utilizes 600 foot, 1, 500 foot, 1,800 foot, and 3,600 foot reels of
plastic tape that are 0.5 inch wide and 1 mil in thickness; or 2,400 foot reels of plastic tape that
are 0.5 inches wide and 1.5 mils in thickness.

SUPPLY REEL TAKE-UP REEL

@ O
RECORDING “J\\

D
HEAD (READ LOAD POINT
GAP ABOVE & END OF
WRITE GAP) TAPE WARNING
X PHOTOCELLS
TAPE
WIPER <;jitj
BUFFER
Looe |
AC ERASE
| HEAD |
i I BACKWARD LIMIT
FORWARD LIMIT | FPHOTOCELL
PHOTOCELL | l
' | I |
| | | |
l | | |
( ) | |
N_” [ I
| I
\ /
~

Figure E-1. UNISERVO [l]A Tape Unit Schematic

£
See Subsection 5, Control Options.
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As shown in Figure E-1, the reel of tape that contains data to be processed, or the blank reel upon
which data is to be written is mounted on the left. The right hand reel is used to store the tape as
it is read or written on. The tape is threaded around and through guide rollers which control its
path between the supply reel and take-up reel. A pre-threaded leader is permanently attached to the
take-up reel. When it becomes necessary to mount a new supply reel, the end of the tape on the
supply reel is attached to this leader.

The read/write head performs the actual reading or writing of data as the tape moves beneath it at
the rate of 100 inches per second. Since the tape density is 1,250 characters per inch, information
is trans t the rate of 125,000 characters per second.

The erase head is used only during a write operation. It erases information on the tape before new
information is written. Accidental erasure of a previously recorded tape can be prevented by re-
moving the write enable ring from the tape before it is mounted on a tape unit.

Vacuum columns, that are located below the tape reels, are used to store the tape before it passes
beneath the read/write head or is wound on the take-up reel. These columns also insure that the
tape tension is even and that there is a proper amount of slack to permit rapid acceleration and
deceleration.

The tape unit contains four photocells. Two of these, located above the read/write head, are used
to detect windows on the tape. Thege windows (see Figure E-2) indicate the load point (the initial
point on the tape where reading or writing begins) and the end of tape warning point (the point that
indicates that the physical end of tape is near). The other two photocells, one of which is located
below the supply reel, and the other beneath the take-up reel, are used to detect the forward and
backward limits of the tape.

END OF TAPE LOAD POINT

WINDOW WINDOW 1" |
e Y et , —>‘
,§ﬂ |
10
le— 20 250  ——— 20 o —_—]
or 20

A
CLEAR ay BLACK
OPAQUE

Figure E-2. UNISERVO lilA Tape Diagram

Bad spots on tape are detected by reading the data back immediately after it has been written, and
checking it for parity. If there is a parity error, the writing of data stops and the subsystem writes
a specific pattern on the tape that will indicate that this portion of the tape is defective.

1. Tape Format

Data appears on tape i1n the form of frames that are written across its widih in nine channels or
bit positions (8 data and 1 parity). The 30 bits of a computer word are placed in four frames**on
tape; that is, 30 data bits and two 0 bits for fill. These words are written in groups called
blocks (one or more words). Figure E-3 provides an example of how data appears on tape.

* %
See subsection 5, Control Options.



UP-3900

UNIVAC 490 SPURT Appendix D

SECTION:

PAGE:

65

( 1 0 0
/ 1 1 0
1 1 0
0 0 1 (0)
PARITY BITS Lo o 1]
1 0 1
1 0 0
( 1 1 1 0
1 1 0 1

Figure E-3. UNISERVO llIA Tape Format

As shown in Figure E-3, a parity channel is provided on tape. The parity channel helps assure
that every character that is written will be read accurately.

When data is written, the subsystem will assure that the parity is even by generating a 1 bit in
the parity channel position of each frame that does not contain an even number of 1 bits.

When data is read from tape, it is checked for parity before it is transferred to the central
processor. If an improper parity condition is found, the subsystem will store this fact until all
of the current block of data has been read. When the entire block has been read, the subsystem
will notify the central processor by means of a status word that an improper parity condition
exists.

The UNISERVO IIIA Magnetic Tape Subsysiem can read or write data blocks of any length.* The
only requirement is that a block must be at least one computer word. The spacing between
adjacent blocks is 0.75 inches and the end of file gap is 2.5 inches.

As each data block is written, the subsystem places a start pattern and a start sentinel before
the data, and a stop sentinel, a stop pattern, and an ending pattern after the data. The start
pattern and the stop pattern each consist of 27 frames of 1 bits. The start sentinel consists of
one frame of 0 bits followed by two frames of 1 bits. The stop sentinel consists of two frames
of 1 bits followed by one frame of 0 bits. The ending pattern consists of 225 frames that con-
tain 0 bits in odd channels only. When the tape is subsequently read, these patterns and
sentinels will indicate the beginning and end of data to the reading circuitry. Figure E-4 illus-
trates how these sentinels and patterns appear on tape.

START sTOP
SENTINEL SENTINEL
START DATA sToP ENDING
PATTERN PATTERN PATTERN

Figure E-4. Data Block Sentinels and Patterns

*
It should be noted that if the space occupied by a data block is less than the space between blocks, it may be
difficult to recover from tape errors.
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In addition, if an error (frame count error, parity error, or bad spot) is detected during the writing
of a data block, the subsystem will place a special pattern on tape after the data. This pattern
consists of 225 frames that contain Q bits in odd channels only (an ending pattern), 250 frames
that contain 0 bits in all channels, and 250 frames that contain 0 bits in even channels only.
When the tape is subsequently read, the presence of this special pattern will indicate to the
reading circuitry that this block is improperly written., Figure E-5 illustrates how this special
pattern appears on tape. (The stop sentinel and stop pattern will not be written if a bad spot

or parity errot is detected.)

SPECIAL PATTERN

START STOP
SENTINEL SENTINEL .
START STOP ENDING 250 FRAMES OF § 250 FRAMES OF @
PATTERN DATA PATTERN PATTERN BITS IN ALL BITS IN EVEN
CHANNELS CHANNELS ONLY

Figure E-5. Special Pattern for Improperly Written Block

2. Channel Synchronizer/Control Unit

The Channel Synchronizer/Control Unit for the UNISERVO IIIA Magnetic Tape Subsystem con-
trols the operation of the tape units during their write and read functions, transfers the data to
be written from the central processor to the tape units, and transfers the data that has been read
from the tape units to the central processor.

m Write Function

During the write function, the Channel Synchronizer/Control Unit receives a function word
from the central processor and translates it into a write command to the selected tape unit.
Then it receives data words from the central processor and transfers them to the tape unit
for writing.

B Read Function

During the read function, the Channel Synchronizer/Control Unit receives a function word
from the central processor and translates it into a read command to the selected tape unit.
Then it teceives data words from the tape unit and transfers them to the central processor.

8 Unit Selection

The Channel Synchronizer/Control Unit decodes the function word and selects the specified
tape unit.

m Error Detection

Detection circuits in the Channel Synchronizer/Control Unit check the characters for parity
as they are transferred to and from the central processor. These circuits also check the data
words to see if they contain the proper number of characters.

3. Operator Controls

Primary control of the UNISERVO IIIA Magnetic Tape Subsystem is accomplished by the pro-
gram. However, the Control Cabinet and the individual tape units have operator panels that show
operating conditions in the subsystem and allow some manual operation.
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The Control Cabinet panel indicators and their functions are as follows:

SERVO ON
FAULT FAULT TEST OFF
LEGEND:
[E ] = LIGHT Ih] = BUTTON/LIGHT
SERVO Lights when there is a voltage supply fault in any of the tape units.
FAULT
FAULT Lights when any of the following conditions occur:
m Undervoltage in the Control Cabinet.
# Overcurrent in the Control Cabinet.
m Insufficient air flow in the Control Cabinet.
® Mechanical interlock failure in the Control Cabinet.
TEST Lights when the subsystem is isolated for test purposes.
ON Pressing this button applies power to or removes power from the Control
OFF Cabinet. This button does not affect the blowers or the fault indicators.

The Control Cabinet also contains an assignment panel and an auxiliary panel. These panels
and their functions are described in the text that follows.

The assignment panel, which is used to assign logical numbers to the tape units, is illustrated
below.

As shown in the illustration, the assignment panel consists of a plugboard that contains red IN
jacks and green OUT jacks that are numbered 1 through 16. The IN jacks represent the numbers
of the physical units and the OUT jacks represent the logical numbers.
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The auxiliary panel, which is used to designate the logical number of the tape unit that will be
used for Bootstrap* operation, is illustrated below.

As shown in the illustration, the auxiliary panel contains a rotary switch labeled BOOTSTRAP,
a disconnect switch labeled DISC BSTP, and a button labeled START. The BOOTSTRAP switch
has 16 positions which represent the logical numbers of the tape units. The DISC BSTP switch
enables (down position) or disconnects (up position) the BOOTSTRAP switch. The START
button is used only for maintenance purposes.

The Tape Unit panel indicators and their functions are as follows:

AR OVER CHANGE. LoAD INHIBIT
. FLOW HEAT VOLTAGE FORWARD BACKWARD| RE-WIND TAPE POINT WRITE ON OFF

[

S —

LEGEND:

I]:u = LIGHT [n] = BUTTON /LIGHT

UNIT Displays the physical number of the individual unit.

NUMBER

AlR Lights when there is an insufficient air flow in the tape unit cabinet.
FLOW

OVERHEAT Lights when the temperature in the tape unit cabinet exceeds 130°F,
VOLTAGE Lights when the tape unit voltage fails.

FORWARD Lights when the tape is moving in a forward direction or the unit is ready

to do so. Pressing this button conditions the unit for forward motion inde-
pendent of program control.

BACKWARD Lights when the tape is moving in a backward direction or the unit is
ready to do so. Pressing this button conditions the unit for-backward
motion independent of program control.

REWIND Lights when the tape is being rewound. Pressing this button initiates the
rewind operation if the unit has been conditioned for backward tape motion.

* To facilitate the initial loading of & program into core storage, a Bootstrap operation is provided in the central
processor. This is a small program which, when activated, will bring some other program on magnetic tape into
core storage. Once the program to be executed is loaded, the Bootstrap program is no longer required and may be
removed from core storage. The Bootstrap program is activated and deactivated by a manual switch that is
connected to the central processor.
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CHANGE Lights when a tape is rewinding with interlock or has been rewound with

TAPE interlock. Pressing this button will move the tape to the load point.

LOAD Lights when the tape is positioned at its load point (beginning point),

POINT ready for reading or writing.

INHIBIT Lights when a tape that does not contain a write enable ring has been

WRITE mounted on the unit.

ON Lights when all power is on in the unit. Pressing this button applies
power.

OFF Lights when all power is not on in the unit. Pressing this button removes
power.

Operations

Any part of the central processor’s internal core storage can be used as an input/output data
buffer storage area, with the exception of the few special core storage locations that are re-
served for the Incremental Clock and the Interrupt Words. Information is transferred between the
central processor and the UNISERVO IIIA Magnetic Tape Subsystem in the form of 30-bit data
words. These words are formed into blocks in core storage. A block may contain any number of
words. Words in a block must occupy consecutive core storage addresses, starting with a program
determined first word address, and ending with a program determined last word address.

a.

Buffer Mode

A buffer mode of transfer, which occurs independent of program control, is used to transfer
data between core storage and the UNISERVO IIIA Tape Units. Before execution of a buffer
mode transfer of data, the program must perform the following steps:

(1) Activate the channel to be used for the information transfer.

(2) Load the channel index register with the buffer control word. (The lower and upper halves
of the buffer control word contain the beginning and ending addresses of the section of
the section of core storage that is involved in the transfer).

(3) Send the proper function word to the UNISERVO IIIA Control Unit.
Steps 1 and 2 above are accomplished with one of the Initiate Buffer instructions; step 3 is

performed by the Enter External Function instruction. See BASIC INPUT/OUTPUT INS TRUC-
TIONS (Section 5) for a more detailed discussion of these operations.

Data is then transferred between the central processor core storage and the selected
UNISERVO IIIA Tape Unit without main program intervention. When a word is transferred to
or from core storage, a 1 is added to the lower half of the buffer control word. The data trans-

fer is terminated when:

(1) The central processor senses that the upper and lower halves of the buffer control word
are equal.

(2) A Terminate instruction is executed by the central processor,

(3) An error is detected.
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b. Word Arrangement

The UNISERVO IIIA Magnetic Tape Subsystem accommodates five types of computer input/
output words. They are the Function Word, Data Word, Identifier Word, Mask Word, and Status

Word. These words are explained and illustrated in the following paragraphs.

(1) Function Word

The function word designates the operation to be performed by the UNISERVO IIIA Mag-

netic Tape Subsystem. It is arranged as follows:

29

FC

24123

The function code, FC, occupies bit positions 24 through 29 of the function word. The

function code specifies the actual operation to be performed by the subsystem.

Bit positions 0 through 3, U, specify the tape unit that will be selected.

The function codes are as follows:

CODE FUNCTION DESCRIPTION
01 Write Write one block on tape.
1 Write With Same as Write except that when the function is complet-
Interrupt ed, a status word and an external interrupt signal are
sent to the central processor.
02 Contingency Write 0 bits in even channels only on tape for 3 inches.
Write
12 Contingency Same as Contingency Write except that when the func-
Write With tion is completed, a status word and an external inter-
Interrupt rupt signal are sent to the central processor.
03 Write File Erase 2.5 inches of tape.
Separator
13 Write File Same as Write File Separator except that when the func-
Separator tion is completed, a status word and an external inter-
With Interrupt rupt signal are sent to the central processor.
41 Read Forward Read one block from tape in a forward direction.
51 Read Forward Same as Read Forward except that when the function is
With Interrupt completed, a status word and an external interrupt sig-
nal are sent to the central processor.
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CODE

FUNCTION

DESCRIPTION

(¢
—

52

62

72

45

55

65

Read Backward

Read Backward
With Interrupt

Reposition
Read Forward

Reposition
Read Forward
With Interrupt

Reposition

Read Backward

Reposition
Read Backward
With Interrupt

Search Forward

Search Forward
With Interrupt

Search Backward

Search Backward
With Interrupt

Same as Read Backward except that when the function
is completed, a status word and an external interrupt
signal are sent to the central processor,

Skip the block of data that is at the read head and read
the next block from tape. This function is used to re-
cover from an error caused by a block which was appar-
ently written and checked without error. [t permits skip-
ping this biock and reading the next biock,

Same as Reposition Read Forward except that when the
function is completed, a status word and an external in-
terrupt signol are sent to the central processor.

Read one block from tape in a backward direction. This
is used in the case where an error 'is detected in a block
with a normal ending pattern and the erased tape gap
that follows is smaller than normal. When this occurs,
the tape will stop with the read head positioned over the
next block. The Reposition Read Backward function
takes care of this situation by ignoring the information
in the next block and reading the troublesome block in

a backward direction.

Same as Reposition Read Backward except that when the
function is completed, a status word and an external in-
terrupt signal are sent to the central processor.

Read the tape in a forward direction and compare the

first word of each block with the identifier word., When
an identical comparison is made, read that block from
tape.

Same as Search Forward except that when the function
is completed, a status word and an external interrupt
signal are sent to the central processor.

Read the tape in a backward direction and compare the
iast word of each biock with the identifier word. When
an identical comparison is made, read that block from

tape.

Same as Search Backward except that when the function
is complefed, a status word and an external interrupt
signal are sent to the central processor.
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CODE FUNCTION DESCRIPTION

46 Masked Search Read the tape in a forward direction and compare those

Forward portions of the first word of each block that are selected
by the mask word with those portions of the identifier
word that are selected by the mask word. When an
identical comparison is made, read that block from tape.

56 Masked Search Same as Masked Search Forward except that when the
Forward With function is completed, a status word and an external in-
Interrupt terrupt signal are sent to the central processor.

66 Masked Search Read the tape in a backward direction and compare those
Backward portions of the last word of each block that are selected

by the mask word with those portions of the identifier word
that are selected by the mask word. When an identical
comparison is made, read that block from tape.

76 Masked Search Same as Masked Search Backward except that when the
Backward With function is completed, a status word and an external
interrupt interrupt signal are sent te the central processeor,

20 Rewind Rewind the tape on the specified tape unit to the load

point.

30 Rewind With Same as Rewind except that when the function is com-
Interrupt pleted, a status word and an external interrupt signal

are sent to the central processor.

2 Rewind With Rewind the tape on the specified tape unit to the unload
Interlock point with interlock.

31 Rewind With Same as Rewind With Interlock except that when the
Interlock and function is completed, a status word and an external in-
Interrupt terrupt signal are sent to the central processor.

40 Bootstrap Rewind the tape on the tape unit specified for Bootstrap
operation; read one block from tape in a forward direc-
tion.

50 Bootstrap Same as Bootstrap except that when the function is

With Interrupt completed, a status word and an external interrupt sig-
nal are sent to the central processor.

23 Terminate Terminate the current function.

33 Terminate With Same as Terminate except that when the function is
Interrupt compieted, a status word and an externai interrupt sig-

nal are sent to the central processor.
¥24 Release Central processor that has control of the subsystem
Control relinquishes control.

* Used only with dual UNIVAC 490 Real-Time Systems.
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*34 Release Same as Reiease Controi except that when the function is
Control With completed, a status word and an external interrupt signal are
Interrupt sent to the particular central processor that is involved.
*26 Request Non-controlling central processor requests control of the
Control subsystem.
*27 Request Same as Request Control except that when the function is
Control With completed, a status word and an external interrupt signal are
Interrupt sent to the particular central processor that is involved.
*25 Demand Non-controlling central processor demands control of the
Control subsystem. If this function is used, control of the subsystem
is given immediately to the central processor that demands it.
*35 Demand Same as Demand Control except that when the function is
Control With completed, a status word and an external interrupt signal are
Interrupt sent to the particular central processor that is involved.
* Used only with dual UNIVAC 490 Real-Time Systems.
(2) Data Word
The data word (input or output) may be composed of 30 bits of binary information or it
may be composed of five six bit alphanumeric characters as shown below:
29 24123 18117 12}11 615 0
(3) Identifier Word
The identifier word is a computer output word that follows a search function word. It can
contain any bit configuration as shown below. The identifier word is compared with the
first word of each block on tape until the appropriate find is accomplished. When this
occurs, the block containing the identical word is read from tape.
29 0
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(4) Mask Word

The mask word is a computer output word that is used in a masked search operation to
select the portion of the first word of each block that is to be compared with the identifier
word. It can contain any bit configuration as shown below. The portion of the first word
of each block that is selected is determined by the presence of 1 bits in specific bit posi-
tions in the mask word; that is, only those bit positions in the first word of each block
that correspond to the 1 bits in the mask word will be compared with the identifier word.

When a masked search operation is requested, the masked search function word is followed
by the mask word and the mask word is followed by the identifier word.

~
on
N
%
-+
D
=
w
=
@]
s
(=%

A status word is transmitted by the subsystem to the central processor whenever an ab-
normal condition or a function with interrupt has been completed. A status word is ar-
ranged as follows:

SC El

29 24| 23 615 0

The status code, SC, occupies bit positions 24 through 29 of the status word. Bit
positions 0 through 5, EI, are used to indicate the type of error that has occurred. A

1 bit in bit position 0 indicates a skew error, a 1 bit in bit position 1 indicates a parity
error, a 1 bit in bit position 2 indicates a frame ccunt etror, a 1 bit in bit position 3
indicates an interlock error, a 1 bit in bit position 4 indicates a data pile-up, and a 1
bit in bit position 5 indicates an illegal function. The status word is accompanied by
an external interrupt signal when it is transmitted to the central processor.

The status codes are as follows:
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CODE INDICATION DESCRIPTION

64 Function This indication occurs when g function is terminated
Terminated before it has been completed.

50 Itlegal Function This indication occurs when the function word contains
Code a function code that is not valid for the subsystem.

74 Manual Inter- This indication occurs if the requested tape unit has an
vention Required interlock set.

10 Tape Unit This indication occurs when the central processor re-
Rewinding quests a tape unit that is in the process of rewinding

without interlock.

30 Maintenance This indication occurs when there is a tape unit signal
Intervention malfunction, the load point is detected when reading or
Required searching backwards, or there is a ioss of power in the

tape unit.

34 End of File This indication occurs when the file separator is en-

countered.

60 Repeat This indication occurs when a parity error is detected
Operation when reading a previously determined valid data block,

the central processor resumes accepting data after o
pile up has happened during a read function, or the
central processor resumes sending data after the tape
unit stops writing during a write function.

54 Improperly This indication occurs when a parity or frame count error is
Written Block detected during a write function, or when the special

pattern that indicates an improperly written block is
detected during a read function.

70 Frame Count This indication occurs when the total number of frames
Error in a block or tape is not a multiple of four.

44 Tape Marker This indication occurs when the end of tape warning
Detected point is detected during a write, contingency write, or

write file separator function; or when the load point is
detected during an attempt to execute a function that
calls for backward tape movement.

40 Normal This indication occurs when a function with interrupt
Completion has been successfully completed.

14 Tape Unit This indication occurs when the subsystem has the dual
Controlled By control option and the tape unit that is requested by one
Other Control control unit is under the control of the other control unit.
Unit
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5. Control Options

The following control options are available:

a.

Single UNIVAC 490 Real-Time System, Dual Control

This option permits simultaneous reading from one tape unit and writing on another or
simultaneous reading from two tape units. It consists of an additional Channel Synchronizer/
Control Unit, connected to a second input/output channel, that controls the same tape units
as the first. The second Channel Synchronizer/Control Unit cannot perform a write function;
consequently, simultaneous reading and writing is performed by using the first Channel
Synchronizer/Control Unit to write on one tape unit and the second to read from another tape
unit. Simultaneous reading is performed by using both Channel Synchronizer/Control units

to read from separate tape units.

Dual UNIVAC 490 Real-Time Systems, Dual Control

This option allows the user to have two UNIVAC 490 Real-Time Systems utilize the same
UNISERVO IIIA Magnetic Tape Subsystem. In this case, either system can perform
simultaneous reading from one tape unit and writing on another or simultaneous reading
from two tape units; or, either system can read from one tape unit and the other write on a
tape simultaneously.

Dual UNIVAC 490 Real-Time Systems, Single Control

This option permits the user to have two UNIVAC 490 Real-Time Systems utilize the same
UNISERVO IIIA Magnetic Tape Subsystem via a single common Channel Synchronizer/
Control Unit. In this case, only one UNIVAC 490 Real-Time System may utilize the sub-
system at a time.

Five Frame Tape Format

The normal tape format, as described in subsection 1, utilizes four frames (8 bits per frame)
to represent one 30 bit computer word. If desired, the Channel Synchronizer/Control Unit
can be modified internally so that a computer word is represented by five frames (6 bits per
frame). If this modification is made, data will appear on tape as shown in Figure E-6.

1 1 0 0 1
1 1 0 1 1
1 0 1 1 1
0 1 1 0 1
r——F—="—"~"~" 77T T s T m 1
| 0 o 0 o o]
PARITY BITS o o o 1 ZERO FILL
[TIIIIIIIIzziioziziooi :
Lo o o0 0 07
1 1 0 1 0

Figure E-6. UNISERVO IIIA Five Frame Tape Format
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6. Subsystem Characteristics

a. Summary of General Characteristics

TRANSFER RATE

RECORDING DENSITY
TAPE SPEED

TAPE WIDTH

TAPE LENGTH

TAPE THICKNESS

BLOCK LENGTH

SPACE BETWEEN BLOCKS

CHANNELS ON TAPE

READ/WRITE OPERATION

123,000 characters per second.
1,250 6 bit characters per inch.
100 inches per second.
0.5 inch
600, 1,500, 1,800, 2,400 or 3,600 feet
1 mil (1.5 mils for 2,400 foot tapes)
variable
0.75 inch
9 channels

8 data

1 parity

Reading in forward and backward direc-
tions; writing in the forward direction
only.
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b. Physical Characteristics

UNISERVO IIIA UNISERVO lIIC
TAPE UNIT POWER SUPPLY CONTROL CABINET

HEIGHT (inches) 96 96 96

WiDTH (inches) 2 66 20

DEPTH (inches) 30 32.75 345

WEIGHT

(approximate |bs.) 750 2,800 625

TEMPERATURE 60° — 80° F

RANGE :

HUMIDITY 40% — 70%

RANGE

HEAT

DISSIPATION 7,500 10,200 3,000

(BTU/hr.)

AIR FLOW

(cu. ft./min.) 350 2,300 350

208 VAC 208 VAC
60 cps 3 phase

POWER Supplied by 3 phase 400 cps

REQUIREMENTS power supply. 3.8 KVA rG%%ul}?ted
60 cps
unregulated
200 W

Maximum Cable Length Restrictions

Central Processor to UNISERVO IIIA Control Cabinet: 380 ft.

UNISERVO IIIA Control Cabinet to UNISERVO IIIA Tape Unit:
50 ft.

Power Supply to UNISERVO IIIA Tape Unit: 50 ft.
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