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This publication is a summary of the functional and
physical characteristics of the Univac File Computer
System, Its purpose is to provide company persQnnel
with basic information on the UFC until detailed pro-
gramming, installation, and maintenance manuals are
published. This summary describes the UFC Model 0O
and Model 1 as well as UFC input-output units,

These input-output units include punched card, mag-
netic tape, paper tape, keyboard, line printer and

special -purpose devices,

Supplements to this resume will be issued later de-

scribing additional input-output units,

UFC SYSTEM RESUME
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UNIVAC FILE COMPUTER SYSTEM

A Univac File Computer System is an electronic data-processing system which
features the simultaneous operation of:

a Central (general-purpose) Computer;

a large-capacity, random-access, magnetic drum memory called
General Storage; and

an integrated system of UFC Input/Output Units and other auxiliary
devices,

Time-shared (simultaneous) operation is possible because

the Central Computer, its associated General Storage, and each of the
UFC Input/Output Units operate independently under control of a computer
program;

instructions or sub-instructions can be programmed to define a time-
shared operation for General Storage or one of the UFC Input/Qutput
Units; and

the defined operation can be initiated without causing subsequent
delay to the computer's execution of logical and arithmetic operations.

Once initiated, a time-shared General Storage or UFC Input/Qutput Unit opera-
tion is carried out independently of the Central Computer. It is, therefore,
not uncommon in the execution of Univac File Computer System programs for

The Central Computer to be executing an arithmetic or logical operation,
General Storage to be engaged in a reading or recording operation, and
a variety (perhaps all) of the UFC Input/Qutput Units to be operating.

Two types of Univac File Computer Systems are available: WModel O and
Model 1. These systems differ, as explained in Sections 1 and 2, in both the
Central Computer and General Storage which they include. However, any UFC
Input/Qutput Unit (except the UFC Model 1 Console System), can be in either
system. Up to 8 UFC Input/Output Units, in any combination, can be simultan-
eously controlled in Model O Systems. Model 1 Systems can control up to 10
UFC Input/Qutput Units, in any combination.

1-1
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SECTION 1
UFC CENTRAL COMPUTERS

Both the Model O and Model 1 Central Computers are general-purpose, serial,
three-address, digital machines, equipped with their own operating storage.
Their basic unit of data is an alphanumeric character expressed in Univac Code
(excess-three, binary-coded decimal notation). In both computers, the standard
word-length manipulated in an arithmetic operation is 12 characters: 11 charac-
ters plus a sign character., Arithmetic operations are automatically checked,
and the accuracy of data transmission within, as well as to and from, each
machine is also automatically verified by checking a (redundant) parity-bit
stored with each Univac-coded character.

MODEL 0

The Model O Central Computer is a plugboard machine. Patchcord wiring on a
removable connection panel (plugboard) is used to define all of its instructions
and sub-instructions; and the order, or sequence, in which these instructions
and sub-instructions are to be carried out. Model O instructions are called
Program Steps; sub-instructions are called Sub-steps,

FUNCTIONAL DESCRIPTION

Program. A Model O computer program is a series of plugboard-defined Pro-
gram Steps each of which, in addition to defining a computer instruction, also
defines the location of the next computer instruction,and/or one or more Sub-step:

Each Program Step consists of five basic elements:
1. The arithmetic or operational process to be performed:

Transfer

Masking Transfer

Left Zero Elimination
Add

Subtract

Multiply

Divide

Compare

Channel Search Equal
Channel Search Unequal

2. The storage location of the first value (V) upon which the process
is to operate; and the number of places, if any, that value is to
be shifted prior to its use in the process.

3. The storage location of the second value (V2 ) upon which the process

is to operate; and the number of places, if any, that value is to be
shifted prior to its use in the process.

1-3
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4. The storage location to which the result of the program (R) is to be
delivered; and the number of places, if any, the result is to be
shifted prior to its storage.

5. The particular Plugboard Step (one of 48 numbered 1-48) where the
next Program Step is located; and/er the Sub-steps) to be initiated
as the program passes to the next instruetion. The following Sub-
Steps are available:

Program Select
Write Unit Record
Read Unit Record
Demand In (0-7)
Demand Test In (0-7)
Branching

Function Delay
Function Sequence

Sterage. The main operating storage of the Model O Central Computer is a

High Speed Magnetic Drum. Up to 13 drum tracks (120 characters per track)
are used:

S tracks for Factor or Intermediate Storage

1 up to 8 tracks for Input/Output operatioms: one
for each Input/Qutput Unit used.

A revolver in General Storage is also part of the operating memory of the

- Model O Central Computer. This revolver functions as a temporary storage for

data transmissions to and from the computer and General Storage. The revolver
stores a Unit Record. Up to twenty fields, FO-F19, (each 12 characters or less)
can be referred to by the computer in any General Storage operation. These
fields are defined by patcheord-wiring on the General Storage Plugboard.

Input -Qutput System. The Model G Gemral Computer in-out system includes
circuitry in both the computer and each UFC Input/Qutput Unit employed. The
computer circuits are those required for the execution of Demand Test In and
Demand In sub-instruction sequences. The UFC Input/Qutput Units’ in-out cir-
cuits are all logically identical, and are called Demand Stations.

When a UFC Input/Qutput Unit is physically connected to the Computer, cabling
from its Demand Station is plugged into one of eight Demand Station Positions
(0-7) in the computer. Any UFC Input/QOutput Unit can be plugged into any Demand
Station position. Once plugged, however, it is designated as I/0 Unit "n" (where
n = 0-7), and it communicates only with a correspondingly numbered I/0 Track
(00-07) on the High Speed Drum,

Each UFC Input/Qutput Unit Demand Station enables the computer to test the
status of the Unit at any time to determine whether the Unit is READY or NOT
READY for subsequent use. A UFC Input/Output Unit is READY if it is operable
and not engaged in a previously-initiated operation. It is NOT READY in all
other cases. By executing the appropriate Demand Test In (0-7) sub-instruction,
the computer can immediately determine the status of a particular UFC Input/
Output Unit, If the unit tested is NOT READY,
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the computer can resume its internal computing without delay. If the Unit is
READY, the computer can then execute an appropriate Demand In (0-7) sub-
instruction, This subinstruction can (a) give the UFC Input/Output Unit an
operation to perform, or (b) receive (program variance) control information
from the UFC Input/Output Unit, or in special cases, perform (a) and (b), In
any case, no delay is introduced into central computer operation.

If a Unit is given an operation to perform, it places itself in a NOT READY
status, and begins the defined operation. When a UFC Input/Output Unit is in a
NOT READY condition, it can carry out data transmission to and from its associ-
ated I/0 Track as required in the operation specified by the computer program.
When a UFC Input/Output Unit completes the required operation, it places itself
in a READY condition, The I/0 Track is then connected to the computer, and is
no longer available to the Unit. The computer and UFC Input/Output Unit thus
alternately share control of the Unit's I/0 Track, depending on whether the
Unit is in a READY or NOT READY status, respectively.

PHYSICAL DESCRIPTION

The Model O Central Computer (Figures 1-1 and 1-2) consists of two cabinets:
Program Control and Arithmetic., Table 1-1 lists the Model O installation re-
quirements; Figure 1-3 gives cabling information.
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Model O Pregram Control

Figure 1-1.
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Table 1-1

INSTALLATION REQUIREMENTS

Size and Weight:
Width
Length
Height
Weight

Clearance:
Front
Back
Right Side
Left Side

Power Dissipation

Electric Service:
KVA
Volts
Phase
Max. Line Variation

Cooling:
Air Current
Heat Dissipated
Max. Room Temperature
Max. Room Humidity

OF UFC MODEL O

Program Control

UFC SYSTEM RESUME

Arithmetic

Cabinet Cabinet
30" 30"
78" 74 "
71 " 71 "
2015 1b. 1279 1b.
56" 56"
30" 30"
42 11 42 ”
42" 42 (1]
10kw
12
208-240 vac
3p-4 wire or 1p-3 wire
+ 5%
2000 cfm
34,100 BTU/hr,
9 F
90%
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UFC
MODEL O
PROGRAM
CONTROL
CABINET

TO UFC
———> DEMAND
STATIONS

30' MAX.
CABLE LENGTH
CONTROL y
CONTROL
UFC
Mé)"DEL Oc AC POWER
ARITHVETI
CONTROL. DC POWER
CABINET
CONTROL /
CONTROL
AC POWER
DC POWER
!
35' MAX.

CABLE LENGTH

100" MAX.

CABLE LENGTH

Figure 1-3. Cabling Diagram for Model O File Computer
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MODEL 1

The Model 1 Central Computer is designed for operation as
(a) a plugboard computer;
(b) an internally-stored-program computer; or as

(c) a combination plugboard/internally-stored-program computer,

FUNCTIONAL DESCRIPTION

Plugboard Qperation, When operated as a plugboard computer, Model 1 exe-
cutes Program Steps and Sub-Steps which are defined and carried out in much the
same manner as those in the Model O Central Computer, However, as noted in
Tables 1-2, 1-3, and 1-4, respectively, different processes and Sub-Steps are
available and the operating storage for the Central Computer has a larger
capacity.

Internally-Stored-Program Operation, When operated as an internally-stored-
program computer, Model 1 executes Instruction Words. An Instruction Word is a
12-character computer instruction which is stored in the operating memory of the
computer, generally in sequence with other Instruction Words on the High Speed
Drum, An Instruction Word has the following format:

U v W op
XXX XXX XXX xxx (x represents one character)

where U, V, and W are usually storage addresses for V;, Vo, and R respectively;
and OP is an operation code which specifies what the computer is to do in
executing the instruction., When the Model 1 is used only as an internally-
stored-program computer, the left two characters of OP specify one of the first
26 processes listed under Instruction Word Processes in Table 1-2, The right-
most character in OP is a special character which extends or modifies the
process specified by the other characters in OP. This special character has
various values and is used to initiate the Instruction Word Sub-Instructions
listed in Table 1-3. The storage location from which each Instruction Word is
obtained is given by a Program Address Counter that is used to sequence inter-
nally stored programs,

Combination Plugboard/Internally-St ored-Program QOperation. When Model 1 is
used as a combination plugboard/internally-stored-program computer, it executes
Program Steps or Instruction Words depending on whether Program Control obtains
its instruction from the plugboard or the internally-stored program, respec-
tively. Control is transferred from the intermal program to the plugboard by
executing a Transfer Control Instruetion Word. The process-portion of the
Operation Code in Transfer Control Instruction Words contains a number (51-98)
which specifies the location on the plugboard (i.e.,, the Plugbgard Step) from
which the computer will obtain the next instruction to be executed. Thereafter,

1-10
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Table 1-2, Model 1 Processes

Program Step Processes

Instruction Word Processes

Add

Add and Check

Subtract

Subtract and Check

Multiply, Store Lower

Multiply, Store Lower and Check
Multiply, Store Upper

Multiply, Store Upper and Check
Divide, Store Quotient

Divide, Store Quotient and Check
Divide, Store Remainder

Divide, Store Remainder and Check
Compare

Arithmetic Transfer

Buffer Transfer

Mask Transfer

Suppress Left Zero

Normalize

Channel Clear

Add

Subtract

Multiply, Store Lower
Multiply, Store Upper
Divide, Store Quotient
Divide, Store Remainder
Arithmetic Transfer

Buffer Transfer

Mask Transfer

Suppress Left Zero

Left Normalize

Load Shift

Compare

Jump on Zero (97
Jump on Plus '
Jump on Negative
Unconditional Jump
Channel Clear

Load ADR

Test Demand Station
Demand

Test Incoming Control
Channel Search Probe
Substitute U
Substitute V
Substitute W

Transfer Control to Plugboard (51-98)

Table 1-3. Model 1 Sub~Instructions

Program Step
Sub-Instructions

Instruction Word
Sub-Instructions

Clear General Storage Buffer to Ignore
Read Unit Record

Write Unit Record

Write Unit Record and Check
Channel Search Equal
Channel Search Unequal
Channel Search Probe
Condition Compare

Clear BTB to Ignore
Branching

Function Delay

Function Sequence

Test Demand Station

Demand In
Track Switching
Stop

Next Instruction (Transfer Control to
Internal Program)

Clear General Storage Buffer to Ignore
Read Unit Record

Write Unit Record

Write Unit Record and Check
Channel Search Equal
Channel Search Unequal
Special Character Out
Breakpoint

Stop

Suppress Check

Set Conditional Storage

1-11




EF 328

UFC SYSTEM RESUME

Program Steps defined on the plugboard are executed rather than Instruction
Words. Transfer of control from the plugboard to the internally-stored program
is achieved by executing a Next Instruction Sub-step on the plugboard. When
this Sub-step is carried out, plugboard-defined operations stop, and the next

instruction executed is an Instruction Word.

is specified by the Program Address Counter,

Storage.

This Instruction Word®'s location

The type, name, and capacity of each part of the operating

storage in Model 1 Central Computers is listed in Table 1-4.

Table 1-4. Model 1 Operating Memory

Type Name Capacity
High Speed Intermediate Storage
Drum 20 Input/Output Tracks (two 120 characters per track.

tracks for each address)

87 Factor and Intermediate
Storage Tracks

Word and Field Addressable,

High Speed Drum Pattern

120 characters (addressable
only as a destination)

Rapid-Access
Memory

Block Transfer Buffer
General Storage Buffer

120 characters per buffer.
Word and Field Addressable.

Register A
Register B
Register C
Register D

12 characters per register

Instruction Revolver

12 characters

General Storage Address Register

characters

Program Address Counter

Wl

characters

Code Distributor

1 character

Shift Revolver

12 characters (addressable
only as a destination)

Block Transfer Buffer Pattern

General Storage Buffer Pattern

120 bits (addressable only
as destinations; although
120 characters are trans-
mitted to these patterns
only the parity bit of each
character is actually stored)

All locations in operating storage can be referred to by Instruction Words,

Only the ten (pairs of) Input/Output Tracks and two Factor Storage Tracks are
directly available to Program Steps via the plugboard addressing system, Program
Steps in sequences initiated by Transfer Control Instruction Words, however,

can refer to any track on the High Speed Drum if the V), Vo, or R ADDRESS hubs
are appropriately patched.

All Model 1 General Storage Operations can be time=-shared with the opera-

tion of the Central Computer,

(See Section 2)
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Input-Output System. The Model 1 Central Computer's in-out system is
identical to that in the Model O Central Computer except that (a) each I1/0
Track location is actually a pair of tracks, and (b) up to 10 UFC Input/Output
Units in any combination can be controlled simultaneously. In Model 1, at any
given time at any of the 10 I/0 Track locations, the computer is connected to
one track of the pair, and the UFC Input/Output Unit is connected to the other
track of the pair. The computer and UFC Input/Output Unit can thus time-
share operations at the same 1/0 Track location. While the UFC Input/Output
Unit is loading or unloading one track, the computer can be loading or unloading
the other. Track-switching circuitry in the UFC Input/Output Unit can be
operated by the computer program to reverse the track assignments: the track
formerly connected to the computer can be made available to the UFC Input/Output
Unit; and, what was the UFC Input/Output Unit's track, can be made available
to the computer. When the computer refers to an 1/0 Track location, it always
communicates with the track (of the pair) to which it is connected at that time.
When data transmissions to and/or from a UFC Input/Qutput Unit occur, they take
place to and/or from the track to which the UFC Input/Output Unit is connected
at that time. All data transmissions to and from each UFC Input/Output Unit
take place independently of the Central Computer.

PHYSICAL DESCRIPTION

The Model 1 Central Computer (Figures 1-4, 1-5 and 1-6) consists of three
cabinets: Program Control 1, Program Control 2, and Arithmetic. Table 1-5
lists the tentative installation requirements. Figure 1-7 is the cabling
diagram for Model 1.

1-13
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Figure 1-4,
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Model 1 Program Contrcl 1 Cabinet
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Figure 1-35.
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Model 1 Program Control 2 Cubinet
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Figure 1-6.

Model 1 Arithmetic Cabinet
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Tentative Installation Requirements

Size and Weight:
Width
Length
Height
Weight

Clearance:
Front
Back
Right Side
Left Side

Power Dissipation:

Electric Service:
KVA
Volts
Phase
Max., Line Variation

Cooling:
Air Current
Heat Dissipated
Max. Room Temperature
Max. Room Humidity

of UFC Model 1

Program Control
Cabinet #1

30"
80"
"
2000 1b.

56“
30"
42"
42"

Program Control
Cabinet %2

30"
80"
71"
2000 1b.

56"
30"
42"
42"

15. 5kw

20

208-240 vac

Arithmet ic

Cabinet

30"
80"
71 "
1420 1b.

56"
30"
42"
42"

30-4 wire or 196-3 wire

* Sk

3000 cfm

53,000 Btu/hr

90 F
90%
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STORAGE

CABINET
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SERVICE SERVICE
VOLTAGE VOLTAGE
CONTROL
CONTROL CONTROL ‘
RITH- PROGRAM PROGRAM
CONTROL ?AElTIC CONTROL CONTROL | POWER CONTROL go UFC
CABINET CABINET [—> DEMAND
CONTROL CABINET| power | POWER 2 STATIONS
POWER POWER
POWER l__ IV
30' MAX 30' MAX __] I(_IOO'MAX
CABLE LENGTH CABLE LENGTH CABLE
. LENGTH
100" MAX
CABLE LENGTH
100" MAX
CABLE LENGTH
Figure 1-7. Cabling Diagram for Model 1 File Computer
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SECTION 2
UFC GENERAL STORAGE SYSTEMS

FUNCTIONAL DESCRIPTION

Although the Model O and Model 1 General Storage Systems are radically
different in certain respects, they have the following common design features:

1. A format for storing data which is similar (and, in many cases,
identical) to the form of the business transaction. This basic,
typical format is the individual Unit Record.

2. A capacity for storing internally thousands of Unit Records; the
number of Unit Records and the length of each Unit Record being
flexible, and determined by individual application requirements.

3. A random-access storage feature which permits either Univac File
Computer System to keep a current balance for a large number of
items with high volume activity. Specifically , it allows

entry of input data into General Storage in the random
sequence of its arrival; and

random-access to any Unit Record stored in General Storage,
either to obtain data from that Unit Record or to selectively
alter data in that Unit Record,

4. A Search feature which enables General Storage to look for a
certain Unit Record in accordance with a key or identifier, even
though that Unit Record's address is not knowa.

5. Simultaneous operation with the Central Computer. Once given a
time-sharing operation to perform, each type of General Storage
carries that operation out independently of the Central Computer.

Table 2-1 is a brief comparison of Model G and Model 1 General Storage
Systems.

PHYSICAL DESCRIPTION

The Model O General Storage System (Figures 2-1 and 2-2) consists of two
cabinets: General Storage and General Storage Extension. Table 2-2 lists the
Model G General Storage System installation requirements. Figure 2-3 is the
cabling diagram for the Model O General Storage System,

The Model 1 General Storage System (Figures 2-4 and 2-5)consists of two
cabinets: General Storage Control and General Storage Drum. Table 2-3 lists
the tentative Model 1 General Storage installation requirements. Figure 2-6
is the cabling diagram for the Model 1 General Storage System.

2-1
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Model O and Model 1 General Storage Systems

Model O

Model 1

Capacity

From 1 up to 10 drums
(180, 000-1,800, 000
characters)

From 1 up to 33 drums
(180, 000-5, 940, 000
characters)

Unit Record
Length

Fixed (wired-in) Unit
Record Length., Choice of
12, 15, 20, 24, 30, 40,
50, 60, 75, 100, or 120
characters. Computer can
refer to entire UR or to
one of twenty fields of
data in each UR.

Variable Unit Record
Lengths of 12 n characters
where n = 1, 2, 3, ... 10.

Unit Record length deter-
mined by a switeh setting,
or by a control bit in the
General Storage Address.

Average Access
Time

34 ms

17 ms,

Time-Shared
Operations

Write Unit Record
Read Unit Record
(A Write Unit Record and

Check operatien can be
programmed, )

Write Unit Record

Write Unit Record and Check

Read Unit Record

Channel Search Equal

Channel Search Unequal

Clear General Storage
Buffer to Ignore Codes

Operations not
Time-Shared

Channel Search Equal
Channel Search Unequal

All Model 1 General Sterage
operations are time-shared.
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Figure 2-1,
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Model O General Storage Cabinet
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Figure 2-2,
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Model O General Storage Extension Cabinet
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Table 2-2

Installation Requirements

UFC SYSTEM RESUME

of UFC Model O General Storage System

Size and Weight:
Width
Length
Height
Weight

Clearance:
Front
Back
Right Side
Left Side

Power Dissipation:

Electric Service:
KVA
Volts
Phase
Max, Line Variation

Cooling:
Air Current
Heat Dissipation
Max. Room Temperature
Max. Room Humidity

General Storage General Storage

Cabinet Extension Cabinet
30" 3o
46" 46"
7" 71"
1232 1b. 1482 1b.
56" 56"
30" 30"
36" 36"
36" 36"
2kw 1.5 kw
3.0 2.0
208 -240 vac

3p-4 wire or 19-3 wire
+ 5%

360 ---
6800 Btu/hr 5100 Btu/hr
9 F 9 F
90% 90%
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le— 30' MAX. —> e—— 30" MAX. —
CABLE CABLE
LENGTH LENGTH
CONTROL ]
GENERAL GENERAL //'—
STORAGE STORAGE |INTERLOCK
EXTENSION EXTENSION /7
CABINET CABINET
2 [
CONTROL I
INTERLOCK /
) 1
pe—————— 30’ MAX. ———————>
CABLE LENGTH
Figure 2-3.

GENERAL
STORAGE
CABINET

UFC SYSTEM

RES UME

PROGRAM
CONTROL
CABINET

CONTROL \
CONTROL //
AC POWER /
DC POWER /
{/ -
ls—— 30' MAX.
CABLE LENGTH

Cabling Diagram for Model O General Storage System
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Figure 2-4,
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Model 1 General Storage Control Cabinet
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Figure 2-5,
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UFC Model 1 General Storage Drum Cabinet
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Table 2-3
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Tentative Installation Requirements
of Model 1 General Storage System

Size and Weight:
Width
Length
Height
Weight

Clearance:
Front
Back
Right Side
Left Side

Power Dissipation:

Electric Service:
KVA
Volts
Phase
Max, Line Variation

Cooling:
Air Current
Heat Dissipation
Max. Room Temperature
Max. Room Humidity

General Storage General Storage
Control Cabinet Drum Cabinet
30" 30"
61" 46"
71" 71 ”"
1240 1b. 1482 1b.
56" 56"
30" 30"
36" 36"
36" 36"
4kw 1. Skw
5 2
208-240 vac
30-4 wire or 1f-3 wire
+ 5%
1000 cfm ---
13,600 Btu/hr 5100 Btu/hr
90 F 9 F
90% 90%
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GENERAL
STORAGE
CONTROL
CABINET

SERVICE SERVICE

VOLTAGE VOLTAGE
PROGRAM PROGRAM

CONTROL CONTROL CONTROL

CONTROL CABINET CABINET

[ 2
POWER
POWER

SERVICE SERVICE
VOLTAGE VOLTAGE
CONTROL CONTROL
GENERAL | CONTROL GENERAL | conNTRO|
STORAGE CONTROL STORAGE CONTROL
DRUM DRUM
CABINET CABINET
2 |
l(—ao‘nnx.
CABLE
LENGTH
90' MAX.

Figure 2-6.

CABLE LENGTH

&— 100" MAX. —-)I

CABLE
LENGTH

je————— 100" MAX.

CABLE LENGTH

Cabling Diagram for Model 1 General Storage System
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SECTION 3
UFC MODEL 1 CONSOLE SYSTEM

The UFC Model 1 Console System consists of the UFC Inquiry Typewriter and
UFC Console Control Panel,

FUNCTIONAL DESCRIPTION

The UFC Console System functions in two ways with the Univac File Computer
System: the inquiry typewriter communicates with the computer, and the console
control panel monitors and alters computer program conditions,

Communication

With console operation selected on the typewriter control panel, the UFC
Inquiry Typewriter performs as a direct, two-way link between the operator and
the UFC System, On input, the operator can perform manual programming by
entering instruction words into the computer. On output, the typewriter can
type out the contents of any storage address in the UFC System. In addition
to these basic operations, the typewriter may be used to specify and initiate
previously stored programs and plugboard routines.

Monitoring and Alteratjon

The console control panel indicators and controls permit monitoring of
program runs and altering of program conditions, The indicators display the
conditions existing in the UFC system, while the controls permit altering of
these conditions,

PHYSICAL DESCRIPTION

The UFC Console System (See figure 3-1) consists of a Remington Encoding/
Decoding Electric Typewriter, a typewriter control panel, a console control
panel, and a desk containing the control circuitry, Table 3=1 lists the
tentative installation requirements, Figure 3-2 is the cabling diagram,
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e Ghe EoRe S ttioun
LRRY FIEREAT RT3 A AL glese
g N R
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ML e B W

CONSOLE CONTROL
PANEL —>|

TYPEWRITER TYPEWRITER
CONTROL

PANEL
(4

Figure 3-1.

UFC Model 1 Console System
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Table 3-1

Tentative Installation Requirements

Size and Weight:

Width
Depth
Height
Weight

Clearance:
Front
Back

Left Side
Right Side

Power Dissipation:

Electric Service:

KVA
Volts
Phase

Max, Line Variation

Cooling:

Air current

Heat Dissipated

Max, Room Temperature
Max., Room Humidity

SERVICE
VOLTAGE

] CONSOLE CABLES (6, 75-WIRE CABLES) L

UFC POWER UFC
CONSOLE _CONTROL CONTROL
SYSTEM - CONTROL CABINET

of UFC Console System

78"
36"
53"
600 1b

38"
lO"
O"
0"

1, Okw

0.25
115 vac
1

* 5%

300 cfm
3400 Btn/hr
90 F

90%

UFC SYSTEM RESUME

* Receives some power from Central Computer

Figure 3=2,

HEAD CABLES

100" MAX.

CABLE LENGTH

R4

Cabling Diagram for UFC Console System
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SECTION 4
UFC INQUIRY TYPEWRITER

The UFC Inquiry Typewriter is a Remington Encoding/Decoding Typewriter
with the additional manual controls and electronic circuitry required to
enable its use in on-line, two way communication with the Univac File
Computer, Operation of the typewriter is essentially manual; the only auto-
matic operation available is an automatic output mode limited to repetitive
output from one selected word address, No format control is provided.

FUNCTIONAL DESCRIPTION

Coding

On input, the typewriter can encode all 64 Univac characters for trans-
mission to the computer; on output, the typewriter can decode 44 characters
plus space, tabulate and carriage return,

Operating Modes

In one input or output cycle, the typewriter can enter or type out a
maximum of ten, 12-character words, During such a cycle, each word address
must be selected manually on the typewriter control panel (only one word
address can be selected at a time), For each word address selected, 12
characters are normally entered or typed out; the character addresses are
selected in sequence automatically as characters are typed in or out. Indi-
cator lights identify the selected word address and character address.

Input Mode. An input mode may take one of two possible forms: NORMAL
or CONSOLE. In either form, the desired number of 12=-character words (up to a
maximum of ten) is typed in. A button is then pressed, informing the computer
that the input operation has been completed, and that the input words are
stored on the drum ready for use by the computer. When fewer than 12 characters
are typed into a word address, the remaining character addresses are automati-
cally filled with space codes,

If the NORMAL input mode has been selected, the computer program determines
what is done with the input words, If the CONSOLE input mode has been selected,
the input words themselves may be instruction words capable of controlling the
computer in any desired manner, The NORMAL input mode, therefore, provides a
means of manually entering information into the computer for use in a manner
determined by the computer program, The CONSOLE mode, on the other hand,
provides a means for manual programming of the computer,
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Qutput Mode. Two types of output mode are possible: Manual and Automatic,
The typewriter operates in the manual output mode unless the computer calls
for an automatic output., In a manual output operation, each output word is
selected manually by pressing the appropriate WORD ADDRESS button. As each
word address is selected, the 12 characters stored at that word address are
typed out in sequence at approximately 8.5 characters per second, Automatic
output is available from only one word address: the one selected by the WORD
ADDRESS button., When automatic output is requested by the computer, words
stored successively in the selected word address are typed out automatically.
As soon as one word has been typed out, a new word may be entered by the com=
puter in the same word address, and is then typed out automatically.

Program Control and Modification

Computer-to I/0 control lines may be used to exercise control over type-
writer operation, Signals generated in the computer and sent over these lines
may request the following operating conditions: input mode, output mode, and
automatic output mode, Signals sent to the computer over I/O-to-Computer
control lines may be used to modify the computer program, These signals are

generated when desired by setting one or more of four switches on the typewriter
control panel,

PHYSICAL DESCRIPTION

The inquiry typewriter consists of a Remington Model 7CRP-1 Encoding/
Decoding Electric Typewriter (less tape reader and tape punch), a typewriter
control panel, and a desk containing the control circuitry (See figure 4-1).
The console (if one is supplied) is mounted on the desk., Table 4=1 lists the

estimated installation requirements, and Figure 4-2 illustrates the cabling
required,
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TYPEWRITER
TYPE/WRITER CONTROL PANEL

Figure 4-1.

Type 4962 Inquiry Typewriter
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Table 4-1
Tentative Installation Requirements
of UFC Inquiry Typewriter

Size and Weight:

Width 78"
Depth 36"
Height 30"
Weight ~ 500 1b
Clearance:
Front 38"
Back 10"
Left Side o"
Right Side 0"
Power Dissipation: 1kw

Electric Service: *

KVA 0.25

Volts 115 vac

Phase 1

Max, Line Variation + 5%
Cooling:

Air Current 300 cfm

Heat Dissipated 3400 Btu/hr

Max, Room Temperature 90 F

Max, Room Humidity 90%

* Receives some power from Central Computer

SERVICE
VOLTAGE
POWER V74
1)}
UFC CONTROL UFC
CONTROL
INQUIRY CONTROL
TYPEWRITER CABINET
HEAD CABLES {
)}
1000 MAX.

CABLE LENGTH

Figure 4~2, Cabling Diagram for Inquiry Typewriter
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SECTION 5
UFC 90-COLUMN CARD SYSTEM

The UFC 90-Column Card System is used as a UFC tabulating card input unit,
as a card output unit, or as a combined input-output unit. The System uses
Remington Rand 90-Column tabulating card code. In the absence of prolonged
computations (exceeding 235 millisec of computer time per card), it processes
150 cards per minute.

FUNCTIONAL DESCRIPTION

Used as an input device, the System reads information from cards and trans-
mits it to the computer, Used as an output device, the System accepts output
information from the computer and punches it into cards. Used as a combined
input -output device, the System performs both functions together. Except dur-
ing manual run-in and run-out operations, the System is controlled entirely by
computer commands received via the Computer-to-I0 control lines. Conversely,
the System may send program-altering signals to the computer by way of the 10-
to-Computer cControl lines.

However it is used, the System operates in a standard sequence that may be

modified by control commands. Flexibility of control is further extended by
plugboard routing of both data and control signals.

Standard Operation Sequence.

The System is provided with a magazine that feeds cards through a card-
processing channel to a receiver., The channel picks the bottom card from the
magazine, reads it, punches it, and deposits it in the receiver. Any of these
processes may be without effect, depending on the program. In an input opera-
tion, for example, the card passes through the punch process unchanged.

Repertoire of Control Commands

The System is able to execute any of the following three control commands:
Trip, Skip, and Sort,

Trip. A Trip pulse initiates a card cycle. During each card cycle
(except during run-in and run-out) one new (input) card is taken in and one
processed (output) card is produced. At the end of each card cycle, the card
processer automatically stops unless another Trip pulse is received. The Trip
pulse is received directly from the computer on one of the Computer-to-I0
control lines.

Skip. A Skip pulse also initiates a card cycle, but it prevents the punch
operat ion,
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Sort. A Sort pulse isolates a selected card. Each processed (output) card
is ordinarily deposited in what is called the "normal" receiver. If a Sort
pulse is received, however, it is instead diverted to another receiver, called
the "sort" receiver, This feature makes it possible to separate the cards into
two categories on nearly any basis. Typically, it is used to separate records
that require action,

Plugboard Controls

The System includes a plugboard that permits format control, editing, and
other miscellaneous control operations.

Format Control and Editing. Whenever information is read from a card, it
passes through plugboard control. Plugboard patching can therefore rearrange
the array of data from the card in any desired fashion and can insert uncondi-
tional signals wherever desired., Similar plugboard controls apply to data
entering the card punch. Thus, the plugboard provides for format control and
editing in every read or punch operation,

Miscellaneous Control Operations. The plugboard is provided with selector
relays, delay devices, busses, etc, so that many varied logical combinations of
control data may be implemented by plugboard patching.

All control lines between the computer and the system are connected to the
System plugboard. The IQ-to-Computer control lines bear any control signals
that can be read from cards; the Computer-to-I0 control lines may be patched
directly to the TRIP, SKIP, SORI, and other entry hubs; or they may be con-
nected to selectors etc. to provide more complicated control functions,

PHYSICAL DESCRIPTION

The System consists of two separately housed sections: a type-4830 control
cabinet and a type-4930 card processer. Overall dimensions and other installa-
tion specifications for both sections appear in Table 5-1 and Figure 3-3.

Control Cabinet

The control cabinet (Figure 5-1) houses the connective circuitry (trans-
lators, registers, etc.) between the card processer and the main computer. It
includes a display panel provided with lights to indicate errors, contents of
registers, etc. A concealed maintenance panel provides ready access to controls®
used in maintenance operations. The control cabinet supports the plugboard and
its receptacle.

Card Processer

The card processer (Figure 5-2) reads, punches, and sorts cards in accord
with signals from the control cabinet. It includes the feed magazine in which
up to 600 cards may be entered and the two receivers ("normal"” and "sort™) into
which they are finally deposited.
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Figure 5-1., Type-4830 Control Cabinet
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Figure 5-2. Type 4930 Card Processor
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Tentative Installation Requirements

Table 5-1

of UFC 90-Column Card System

Size and Weight:
Width
Depth
Height
Weight

Clearance:
Front
Back
Right Side
Left Side

Power Dissipation:

Electr ic Service:
KVA
Volts
Phase
Max. Line Variation

Cooling:
Air Current
Heat Dissipated
Max. Room Temperature
Max. Room Humidity

TO SERVICE
RECEPTACLE

|

CARD

POWER CABLE SS

PROCESSE

DATA CABLES
(=

CONTROL CABLESS

CARD
SYSTEM
CONTROL
CABINET

UFC SYSTEM RESUME

Card Control
Processer Cebinet
30" 30"
32 ” 48 ”
65" 7 1 ”
1020 1b., 1220 1b.
35” 35"
30" 30"
36" 42"
34n 42 ”"
3kw
3.3
208-240 vac
3p-4 wire or 10-3 wire
+ 5%
240 cfm
10,200 Btu/hr,
90°F,
90%
POWER L s
CONTROL CABLES ([ UFc
a\ CONTROL
4 CABINET

‘_JHEH!_ﬁEAQ_SAﬂL£§5&________

L—-——- 50' MAX, =————>

CABLE LENGTH

Figure 5-3.

j¢——— 100

MAXA——-——*4

CABLE LENGTH

Cabling Diagram
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SECTION 6
UFC 90-COLUMN CARD SYSTEM
(WITH POST-READ CHECKING)

The UFC 90-Column Card System (with Post-Read Checking) may be used as a
UFC tabulating card input unit, as a card output unit, or as a combined
input-output unit, It is distinguished from the standard 90-Column Card
System by added facilities that allow the results of every "read" or "punch"
operation to be checked. This "post-read" checking consists of re-reading
the processed card and checking it against comparison data stored in the
System,

The System uses Remington Rand 90=Column tabulating card code. In the
absence of prolonged computations (exceeding 235 millisec of computer time
per card), it processes 150 cards per minute.

FUNCTIONAL DESCRIPTION

Used as an input device, the System reads information from cards and
transmits it to the computer, Used as an output device, the System accepts
output information from the computer and punches it into cards, Used as a
combined input-output device, the System performs both functions together,
Except during manual runein and run-out operations, the System is controlled
entirely by the computer commands received via the Computer-to=I0 control
lines. Conversely, the System may send program=altering signals to the
computer by way of the IO=to=Computer control lines,

However it is used, the System operates in a standard sequence that may
be modified by control commands, Flexibility of control is further extended
by plugboard routing of data and control signals,

Standard ration Sequenc

The System is provided with a magazine that feeds cards through a card-
processing channel to a receiver, The channel picks the bottom card from the
magazine, reads it, punches it, checks it, and deposits it in the receiver.
Any of these processes may be without effect, depending on the program, In
an input operation, for example, the card passes through the punch process
unchanged, The check process tests the results of previous read and punch
processes by sensing the information on the card and comparing it with a
block of information stored in the System., (This "post-read" checking supple=
ments parity checking,)
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Repertoire of Control Commands

The System is able to execute any of the following four control commands:
Trip, Skip, No Check, and Sort,

Trip. A Trip pulse initiates a card cycle., During each card cycle
(except during run=-in and run=out) one new (input) card is taken in and one
processed (output) card is produced. At the end of each card cycle, the
card processer automatically stops unless another Trip pulse is received.

A Trip pulse is produced whenever a Program Complete command is received on
one of the Computer=to=IO control lines,

Skip. A Skip pulse prevents the punch operation.
No Check. A No Check pulse inhibits the check operation,

Sort. A Sort pulse initiates the isolation of a selected card, Each
processed (output) card is ordinarily deposited in what is called the "normal"
receiver, If a Sort pulse is received, however, it is instead directed to
another receiver, called the "sort" receiver, This feature makes it possible
to separate the cards into two categories on nearly any basis., Typically,
it is used to separate records that require action,

Plugboard Controls

The System includes a plugboard that permits format control, editing,
check control, and other miscellaneous control operations,

Format Control and Editing. Whenever information is read from a card,
it passes through plugboard control. Plugboard patching can therefore rearrange
the array of data from the card in any desired fashion and can insert uncon-
ditional signals wherever desired, Similar plugboard controls apply to date
entering the card punch, Thus the plugboard provides for format control and
editing in every read or punch operation,

Check Control. The check process need not apply to all of the card,
Plugboard patching determines what parts (if any) of the card are checked.

Miscellaneous Contro] Operations. The plugboard is provided with selector
relays, "and" ("combine") gates, delay devices, busses, etc. so that many
varied logical combinations of control data may be implemented by plugboard
patching,
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One of the Computer~to=I0 control lines is reserved for Trip pulses,
All other control lines between the computer and the System are connected
to the System plugboard., The I0-to=Computer control lines bear any control
signals that can be read from cards; the Computer=to-I0 control lines may be
patched directly to the SORT, SKIP, NO CHECK, and other exit hubs; or they
may be connected to selectors etc, to provide more complex control functions,

PHYSICAL DESCRIPTION

The UFC 90=Column Card System (with Post-Read Checking) consists of two
separately housed sections: a type=4831 control cabinet and a type=4931 card
processer, Overall dimensions and other installation specifications for both
sections appear in Table 6«1 and Figure 6-3.

ntro a

The control cabinet (Figure 6~1)houses the connective circuitry (trans-
lators, registers, etc.) between the card processer and the main computer.
It includes a display panel provided with lights to indicate errors, contents
of registers, etc, A concealed maintenance panel provides ready access to

controls used in maintenance operations, The cabinet also supports the plug-
board and its receptacle,

Card Processer

The card processer (Figure 6-2) reads, punches, and sorts cards in accord
with signals from the control cabinet, It includes the feed magazine in which
up to 600 cards may be entered and the two receivers ("normal” and "sort")
into which they are finally deposited,

6=3
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Figure 6-1.
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Figure 6-2. Type-4931 Card Processor
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Table 6-1.
Tentative Installation Requirements
of UFC 90-Column Card System (with Post-Read Checking)

Card Control
Processer Cabinet
Size and Weight:
Width 40" 30"
Depth 30" 60-1/2"
Height 64" A%
Weight 1180 1b 1560 1b
Clearance:
Front 24" 30"
Back 24" 30"
Right Side 24" 42"
Left Side 24" 42"
Power Dissipation: 3kw
Electric Service:
KVA 4.8
Volts 208-240 vac
Phase 3@=4 wire or 1§=3 wire
Max, Line Variation + 3%
Cooling:
Air Current 240 cfm
Heat Dissipated 10,200 Btu/hr
Max, Room Temperature 90 F
Max, Room Humidity 90%
TO SERVICE
RECEPTACLE
[ POWER CABLE (( POWER CABLE ({
, )l )
CARD UFC
CARD DATA CABLES o 1 oysTem | CONTROL CABLES (¢ CONTROL
\\ A\
PROCESSER ,J/—— CONTROL }[ CABINET
CABINET
\CONTROL CABLE (( DRUM HEAD CABLES ((
)] 1)
I-e—— 50" MAX, ————x l(———— 100 MAX.—-—"
CABLE LENGTH CABLE LENGTH

Figure 6=3, Cabling Diagram
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SECTION 7
UFC 80~COLUMN CARD SYSTEM (BULL)

The UFC 80-Column Card System (Bull) is used as a UFC tabulating card
input unit, as a card output unit, or as a combined input-output unit. It
can operate simultaneously on two stacks of cards, punching output data into
one stack and reading input data from either or both stacks. Processing of
the two stacks is synchronized so that corresponding cards from each stack
are processed simultaneously,

Except during manual run=-in and run-out, the System is controlled entirely
by computer commands via the Computer-to=IO control lines, Conversely, the
System may send program=altering signals to the computer by way of I0-to-
Computer control lines,

The System uses standard 80=column card code and processes either or both
stacks at 150 cards per minute in the absence of computational delays.

FUNCTIONAL DESCRIPTION

Operation of the System consists of a few basic processes performed in a
standard sequence that can be modified by control commands and plugboard
patching, The many possible types of operation are divided into two broad
categories called Mode I and Mode II,

Basic_Processes

The basic processes that the System can perform are reading, punching,
checking, and re-reading. The check process tests the results of previous
read and punch processes by sensing the information on the card and comparing
it with a block of information stored in the System. (This "post=-read"
checking is independent of parity checking, which is performed elsewhere,)
"Re-reading" refers to an auxilliary reading process that is not used to
produce computer input data,

Standard Operation Sequence
The System is provided with two card feeding magazines, each of which

feeds cards through a separate channel to a corresponding receiver, The
channels are called the "punch” and "read" channels, respectively.

7-1
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The two channels work simultaneously, each performing three, parallel,
sequenced operations. The punch channel picks the bottom card from the punch
magazine, reads it, punches it, checks it, and deposits it in the punch
receiver, The read channel picks the bottom card from the read magazine,
reads it, checks it, re-reads it, and deposits it in the read receiver. Oper-
ation of the two channels is synchronized so that the processing of corres=
ponding cards from the two stacks may be co-ordinated.

Repertoire of Control Commands

The System performs any of the following seven commands that normally come
from the computer via the Computer-to~IO control lines,

Program Complete. In passing from the magazine to the receiver of either
channel, a card occupies a sequence of four intermediate stations, Each
Program Complete command initiates a card cycle---a mechanical process that
advances the cards in both channels to the next station, At the end of each
card cycle, the card processer automatically stops unless another Program
Complete command is received, Five Program Complete commands are required to
carry one card from each feed magazine to the corresponding receiver. The
Program Complete command is normally sufficient to advance the cards from
every station but two: the first station in each channel requires an additional
"conditioning" signal to enable it to respond to a Program Complete signal.

Trip Read Feed. A Trip Read Feed command conditions the first station in
the read channel so that it can respond to the next (or simultaneous) Program
Complete signal by passing the card from the first station to the second.

Irip Punch Feed. A Trip Punch Feed command similarly conditions the first

station in the punch channel so that it can respond properly to a Program
Complete,. :

Skip, A Skip command prevents the punch operation,

Read Non=Check. A Read Non~Check command inhibits the check operation
in the read channel,

Punch Non=Check. A Punch Non=-Check command similarly inhibits the check
operation in the punch channel,

Light Indicator, A Light Indicator command causes a particular lamp on
the display panel to light, This lamp indicates the presence of some programmer-
selected condition (such as "end of run") in the computer,
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Plugboard Controls

The System includes a plugboard that permits format control, editing, check
control, and other miscellaneous logical operations.

Format Control and Editing. Whenever information is read from a card, it
passes through plugboard control, Plugboard patching can therefore rearrange
the array of data from the card in any desired fashion and can insert uncon=
ditional signals wherever desired, Similar plugboard controls apply to data
entering the card punch., Thus the plugboard provides for format control and
editing in every read or punch operation,

Check Control. The check process need not apply to all of the card,
Plugboard patching determines what parts (if any) of the card are checked.

Miscellaneous Control Operations. The plugboard is provided with selector
relays, delay devices, busses, etc, so that many varied combinations of control
data may be implemented by plugboard patching.

All control lines between the computer and the System are connected to
the System plugboard, The Computer=to=IO control lines entry hubs may be
patched directly to the command hubs (PROGRAM COMPLETE, TRIP READ FEED, etc.)
and other exit hubs, or they may be connected through selectors, etc, to
provide more complex control functions,

The IO0~to-Computer control lines may bear any control signals that can be
read from cards in either channel, They may also carry four control signals
that mark the beginning and end of the file in each channel,

Mode I Operation

Mode I operation is any inpute~output operation in which all computer input
data come from the read channel and all output data are sent to the punch
channel, The cards entered in the punch feeding magazine may be either blank
or prepunched. The read operation in the punch channel is not used (except,
perhaps, for control signals). Mode I operation allows 400 millisec of computer

time per card and 150 cards per minute with ("post-read") checking in both
channels,

Mode II Operation

Mode II operation is any input-output operation in which input data are
read from cards in the punch channel and the corresponding output data are
subsequently punched on the same respective cards, The read channel may be
(1) unused, (2) used simultaneously to enter unrelated data in the computer,
or (3) used to provide computer input data augmenting that read in the punch
channel, In the last case, the reading is synchronized so that data from two

7-3
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corresponding cards=---one in each channel---may enter the computer as two
distinct input blocks or may be merged to form a single input block. At 150
cards per minute with "post-read” checking in both channels, the computer

time per card is 80 millisec in the punch channel and 320 millisec in the read
channel,

PHYSICAL DESCRIPTION

The UFC 80-=Column Card System (Bull) consists of two separately housed
sections: a type-4840 control cabinet and a type-~4940 card processer, Overall
dimensions and other installation specifications appear in Table 7-1 and
Figure 7-3.

Coptro in

The control cabinet (Figure 7-1) houses the connective cireuitry (trans-
lators, registers, etc.) between the card processer and the main computer,
It includes a display panel provided with lights to indicate errors, contents
of registers, etc, A concealed maintenance panel provides ready access to

controls used in maintenance operations. The cabinet also supports the plugboard
and its receptacle,

Card Processer

The card processer (Figure 7=2) reads, punches, and checks cards in two
channels in accord with signals from the control section, It includes the
two feed magazines, which can hold stacks of up to 800 cards each; and two
receivers, which are at the rear of the processer.
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PUNCH - CHANNEL
FEEDING MAGAZINE

READ-CHANNEL
FEEDING MAGAZINE

Figure 7-2.

CONTROL PANEL

Type-4940 Card Processor
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Tentative Installation Requirements
of UFC 80=Column Card System

UFC
CONTROL
CABINET

Card Control
Processer Cabinet
Size and Weight:
Width 30" 30"
Depth 34" 80"
Height 49" 71"
Weight 1000 1b 1220 1b
Clearance:
Front 30" 42"
Back 24" 30"
Right Side 24" 33-1/2"
Left Side 24" 42"
Power Dissipation: Skw
Electric Service:
KVA 4,8
Volts 208=240 vac
Phase 3@=4 wire or 16=3 wire
Max, Line Variation + 3%
Cooling:
Air Current 1100 cfm
Heat Dissipated 10,200 Btu/hr
Max, Room Temperature 90 F
Max, Room Humidity 90%
TO SERVICE
RECEPTACLE
POWER CABLE  ( POWER CABLE gs
v ’
CARD
CARD DATA CABLES —~ SYSTEM | CONTROL CABLES ((
PROCESSER —) y—] CONTROL ))
CABINET
\\\\CONTROL CABLE DRUM HEAD CABLES __((
) N
k—————-SO'MAX:~———44 k————————|oo'MAxf————————ﬂ

CABLE LENGTH

Figure 7-3,

CABLE

LENGTH

Cabling Diagram
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SECTION 8
UFC MAGNETIC TAPE UNIT

FUNCTIONAL DESCRIPTION

Capabilities

The UFC Magnetic Tape Unit (Figure 8-1) is a multi-purpose magnetic
tape device which can be included in any Univac File Computer installation.

Its fundamental purpose is to read, record and variously position mylar
magnetic tape. . '

In the Univac File Computer System, three uses are made of this equip-
ment :

—
.

It is an Input/Output Unit for the Computer;
2. It is an integral part of the Sort-Collate System; four of these
Tape Units and a Sort-Collate Unit form the Sort-Collate
System;
3. It is the data source for off-line operation of the High Speed
Printer,

As an Input/Output Unit, the UFC Magnetic Tape Unit is an on-line device
and its operations are controlled by a computer program. However, except
during intervals in which control information is exchanged, the computer and
UFC Magnetic Tape Unit operate independently.

As a part of the Sort-Collate System, the UFC Magnetic Tape Unit is
entirely controlled by a Sort-Collate program during the actual file process-
ing operations of that system. Circuitry is provided however, so that in all
collating operations of that system, except the sort and sequence checking
operations, the Sort-Collate program can release control of the UFC Magnetic
Tape Units and allow the computer to operate them as Input/Output equipments.
The purpose of this feature, called Computer Alert, is to permit collating
and file=updating operations to be performed in a single pass through the
tape data. Upon completion of the updating routine the computer returns
control of the UFC Magnetic Tape Units to the Sort-Collate System. If the
Sort-Collate program is so plugged, the collating operation continues auto-
matically thereafter.

Use of the UFC Magnetic Tape Unit as a data source for High Speed Printer
operation is an off-line activity for both the UFC Magnetic Tape Unit and the
High Speed Printer.

Controls on the UFC Magnetic Tape Unit permit manual operation of the
tape handler to position tape. These controls can be operated independently
of the computer, Sort-Collate System, or High Speed Printer.
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In this section, only the computer input-output functions of the UFC
Magnetic Tape Unit are discussed. See Sections 9 and 10, respectively, for
operation of this equipment in the Sort-Collate and High Speed Printer Systems.

The UFC Magnetic Tape Unit itself is designed for use only in a Univac
File Computer System. However, 1 1/2 mil base mylar tapes prepared on this
equipment in compatible format and recording density can be used on other
mylar tape-processing Univac equipment, and vice-versa.

Medium

General. Mylar magnetic tape is the medium employed in this device,
The mylar base is oxide coated and data is recorded by magnetizing minute
spots on this coated surface. Each spot is given one or the other of two
polarities and accordingly is thought of as storing a "1" or a "0". Reading
is accomplished by sensing these recorded spots.

Data is recorded and read a line at a time, One standard 7-bit computer
character is stored on each line; and 120 consecutive lines (or characters)
form a blockette. Blockettes are 0.86" in length and are separated by 0.5"
or 1" blank spaces. The blockette is the tape equipment®s unit of format.

The principal programming unit is the File. Files are composed of a
group of contiguous Items, each of which is a collection of consecutive
characters that uniquely defines a major file entry. A blockette may contain
several Items; it may be an Item itself; or several blockettes-may be re-
quired for an Item. Items are physically recorded in blockette format, but
the number and sequence of characters they contain is determined by the re-
cording program on the basis of the File being recorded.

Associated with each blockette is a group of identifiers which are
copies of the various sets of data stored in the blockette, These identi-
fiers can be used by the computer program to locate tape data during tape
search operations.

Tape Specifications:

Width: 1/2"
Base: 1 1/2 mil mylar
Recording Density: 139 lines/inch (Univac systems employing the

standard Univac 128 lines/inch recording density
can read this density; conversely, a recording
density of 128 lines/inch can be read by the UFC
Magnetic Tape Unit)

Standard Length: 2500*
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Number of Blockettes/Reel:

Blockette Spacing 2500° Length
0.5" 17,640
1" 12,600

Mylar Tape Handler Specifications: (Potter Tape Unit, Model 3232)
Tape Transport Speed: 75" /sec

Read/Write Rate: 10,400 characters/sec (single blockette
type of operation)

Start Time, Write: (ineluding aceceleration and blockette spacing time)

0.3" blockette spacing: 7 ms
1"  blockette spacing: 13 ms

Stop and Lockout Time: 10 ms (This includes deceleration time
and the lockout or reverse direction time.
The minimum time between operations involving
tape movement is thus 10 ms)

Start Read Times: (assuming previous stop-lockout delay has
elapsed)
Operation 0.5" Blockette Spacing 1" Blockette Spac.
Read Forward after T ms 13 ms

previeus Read Forward

Read Forward after 2-3 ms 2-3 ms
previous Read Backward

Read Backward after 2-3 ms 2-3 ms
previous Read Forward

Read Backward after ' 7 ms 13 ms
previeus Read Backward

Blockette Read/Write Time: 11.5 ms (does not imclude start-stop time
listed above)

Wind and Rewind Rates: 75" /sec; time required is approximately
6 1/2 minutes for 2500' length, Checking
is performed during Rewind operations.
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Bad Spot Detection: Bad tape areas are photoelectrically sensed
in both forward and backward direction.
Compatible Bad Spot Logic.

Reel Changing: By prethreaded, detachable tape leader.

I1/0 Instructions. The UFC Magnetic Tape Unit can execute the 13 I/0
instructions listed below.

These I/0 Instructions are sent to the UFC Magnetic Tape Unit's Demand
Station via the Computer-to-IO control lines when the UFC Magnetic Tape Unit
is placed "on demand".

Only one I/0 Instruction can be given the UFC Magnetic Tape Unit at a
time.

WRITE
WRITE & CHECK

READ FORWARD

READ BACKWARD

SEARCH FORWARD EQUAL

SEARCH BACKWARD EQUAL

SEARCH FORWARD = or

SEARCH BACKWARD = or<

TRANSFER BUFFER CONTENTS TO I/0 TRACK
TRANSFER I/0 TRACK CONTENTS TO BUFFER
WIND FORWARD

REWIND

REWIND WITH INTERLOCK

Write, Write and Check, and Read operations are one-blockette operations;
i.e., they process 120 characters and the tape stops. Search and Winding
operations involve continuous tape movement. No tape movement is involved in
Buf fer-I/0 Track transfers.

Write operations are always performed with the tape moving in the for-
ward direction. Since data ahead of the data being recorded is erased, tape
data cannot be selectively altered. Writing should, therefore, be initiated
from the beginning of the tape or from the position where the last writing
operation terminated.

Read, Search, and Winding operations can be performed in both the for-
ward and backward direction of tape movement.

Write operations imply (a) that the data to be recorded has been
previously loaded by the computer program on the I/0 Track connected to the
computer; and, in Model 1 systems, (b) that a subsequent track switching oper-
ation was performed, to make that data available to the UFC Magnetic Tape Unit
for recording. Similarly, Search operations imply (a) that an identifier has
previously been loaded on the I/0 Track connected to the computer; and, in
Model 1 systems, (b) that track switching is subsequently programmed to make
the identifier available to the UFC Magnetic Tape Unit.
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At the end of each Read Instruction, the I/0 Track connected to the UFC
Magnetic Tape Unit will be loaded with the blockette of data read. Similarly,
in Search operations during which a "find" occurs, the blockette "found" will
be loaded on that I/0 Track. If no match ("find") between the identifier and
any blockette in a File is obtained, the I/0 Track will not contain any data
from the Search operation.

After all Write, Read, and Search ("find") operations, the tape is
positioned immediately after the blockette which is written, read, or "found".
After Search (no "find") the tape is positioned immediately after the blockette
in which an End of File or End of Data is detected.

Each time an I/0 Instruction is received, the Magnetic Tape Unit takes
itself "off demand". If the Magnetic Tape Unit is placed "on demand" and no
I/0 Instruction is subsequently given it, the Magnetic Tape Unit remains
"on demand" until another I/0 Unit is placed "on demand".

Control Information for the Computer

The follewing seven items of data, resulting from operations of the UFC
Magnetic Tape Unit, are sent to the computer during Demand In sequences,
The computer uses this information for program variance.

SEARCH, FIND =
SEARCH, FIND > or < ( > for forward search; < for backward search)
*END OF FILE

*END OF DATA
END OF BLOCKETTE COUNT
BEGINNING OF TAPE
END OF TAPE

In Model 1 Univac File Computer the above control information is sent
to the computer via the High Speed IO-to-Computer control lines W, X, Y, and
Z. A Pinboard on the Magnetic Tape Unit Control Panel allows each of these
seven control conditions to be defined in terms of W, X, Y, Z, or combination
of these lines. 1In Model O Univac File Computer systems, seven relay-operated
(low-speed) IO-to-Computer control lines (a-g) are used for this purpose.
They also can be plugged as desired on the Pinboard. The relay-operated
I0-to-Computer control lines are also available in Model 1 systems for de-
fining certain of the less critical conditions in the Magnetic Tape Unit,
if the controlling computer program is plugboard-defined, and it is necessary
or convenient to use them,

* Each of the seven types of control information is detected automatically
by circuitry in the UFC Magnetic Tape Units. End of File and End of
Data are code words which must be stored on the tape together with the
actual data. The other control information does not require coding on
the tape.
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Checking Features

Parity Check on each character processed
120-Count Check on each blockette sensed
Write and Check I/0 Instruction

Check during Rewind

If a check detects an error, the processing of the current blockette
is repeated; if the second attempt fails, a third and final try is auto-
matically made, Provision is thus made for automatic recovery from most
tape failures due to minor or temporary tape imperfections or possible momen-
tary equipment failure,

PHYSICAL DESCRIPTION

The UFC Magnetic Tape Unit (See Figure 8-1) is housed in a single
cabinet, The cabinet is mounted on casters to facilitate placement of the
UFC Magnetic Tape Unit in the various configurations noted above.

The principal components of this cabinet are:

Mylar Tape Handler
120-Character Buffer
Comparator (single-character)
Demand Station

Pinboard

Assogiated control eircuitry,

Table 8-1 lists the tentative installation requirements for each UFC
Magnetic Tape Unit. Figure 8-2 illustrates the cable connections required
when this equipment is used as an I/Q0 Unit in Univac File Computer installa-
tions, See Figures 9-2, 9-3, and Figure 10-4, respectively, for cable
connections required in operation of the UFC Magnetic Tape Units in the Sort-
Collate and High Speed Printer Systems.
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Type 4950 Magnetic Tape Unit
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Table 8-1
Tentative Installation Requirements
for UFC Magnetic Tape Unit.

Size and Weight:

Width (front) 30"
Depth 49 1/2"
Height 65 1/2"
Weight 1200 1b.
Clearance:
Front 36"
Back 24"
Right Side 12"
Left Side ' 12"
Power Dissipation: 2.Tkw

Electric Service:

KVA 3

Volts 208-240 vac

Phase 1¢

Max, Line Variation + 5%
Cooling:

Air Current 720 cfm

Heat Dissipated 9200 Btu/hr

Max. Room Temperature 90°F

Max. Room Humidity 90%

TO SERVICE
RECEPTACLE
POWER CABLES MODEL ©
UFC PROGRAM
MTU CONTROL CABINET

CONTROL CABLES

DRUM HEAD CABLES

MODEL |

“ LA
V"\ w/\ ~—

EF 328

UFC PROGRAM
CONTROL CABINET IT

100" MAX.
CABLE LENGTH

x5
X

Figure 8-2. <Cabling Diagram for Operation of UFC
Magnetic Tape Unit as I/0 Unit
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SECTION 9
UFC SORT-COLLATE SYSTEM

The UFC Sort-Collate System is a special-purpose magnetic tape file-
processing device which performs a wide variety of collating operations, in-
cluding a sort-by-collation and a sequence-checking operation. Although de-
signed primarily as an independent, off-line, device for use in Univac File
Computer installations, the UFC Sort-Collate System has a (psuedo) on-line
mode of operation in Univac File Computer systems as well. It can also be
used as auxiliary, off-line, equipment for other data-processing systems.
However, such systems must include at least one magnetic tape handler which
is tape-compatible with the UFC Magnetic Units described in Section 8.

FUNCTIONAL DESCRIPTION

Capabilities

The function of the UFC Sort-Collate System is the ordering of magnetic
tape data (Items) according to pre-established rules.

Four UFC Magnetic Tape Units (described in Section 8) and a Sort-Collate
Unit (See Figure 9-1) compose the system. The four tape units are designated
MTU I, MIU II, MTU III, and MTU IV. The specific function of each tape unit
in the three general types of collation described below is given in Table 9-1.
Note that, in general, each is either an input tape unit, functioning as a
source to supply tape data to the system; or an output tape unit, functioning
as a destination at which the system rewrites sorted or collated data. The
Sort-Collate Unit controls the operation of each tape unit and executes the
system programs required to order the tape data.

The ordering of tape data consists basically of these two actions:

1. A comparison of two or three units of tape data to determine the
difference in magnitude between them; followed by

2. A transfer of one or more units of tape data to place them on
other tape(s) in some relation to their magnitudes; i.e., in
accordance with the pre-established rules.

Specifically, three major types of collation, or ordering of data, are
performed: (Refer to Table 9-1)

1. Extraction: Data from a Master File is extracted or selected
according to (a) one or two Key Files, and (b) a set of plug-
board-defined rules called a collation program. As a result of
the operation, a new file of extracted data is prepared.



EF 328

UFC SYSTEM RESUME

Table 9-1. Sort-Collate Tape Unit Assignments
Type
of Name of
Collation Operation Tape Unit Function Contents
E Extraction on MTU I input Master File
X the basis of MTU II input Key File
T M=K MTU III & IV output Extracted File
R M >K, or (either or both
A M<K can be used)
C
T Extraction MTU I input Master File
I between limits: [MTU II input Key File (K2)
0 Ky < M <Ko MTU III input Key File (Ky)
N MTO IV output Extracted File
MTU I input Master File A
M MTU II input Master File B
E Two-File Merge |[MTU III & IV output Merged File
R (either or both
G can be used)
I
N MTU I input Master File A
G MTU II input Master File B
Three-File Merge [MTU III input Master File C
MIU IV output Merged File
S input &
0 MTU I intermediate |File to be sorted
R storage
T MIU I1 intermediate
I Sort storage --
N intermediate
G MTU III storage and |Sorted File
output
B MTU IV intermediate
Y storage --
c MIU I input File to be checked
0 MTU II not used --
L IT Tfile to be checked 1|
L is already in ascend-
A Sequence MTU III output ing sequence, the file
T Checking is duplicated on MIU
I III; if the file to be
0 checked is not in as-
N cending sequence, all
MTU IV output of its Items are re-

written, but some are ,
on MIU III, and the
others are on MTU IV.
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If only one Key File is used, this operation can be pro-
grammed to select Items from the Master File as follows: on
the basis of identity with the Items in the Key File; or on
the basis of a greater than or less than relationship to an
Item in the Key File,

If two Key Files are used, the operation can be programmed
to select Items from the Master File between the limits specified
by two other Items, one in each of the Key Files.

Merging: Data from two or three Master Files are combined, in
accordance with plugboard-defined rules (i.e., a collation pro-
gram) to form a new Master File,

Sorting-by-Collation: By a combination of extraction and merg-
ing, a Master File is sorted in strict relation to magnitude.

The rules for this operation are defined by an ascending sort
routine which is internally wired into the system. The operation
is thus fully automatic.

The wired-in sort routine is also used for checking tape
data for ascending sequences. In Sequence Checking operations
a single pass is made through the tape data. The file checked
is either sequenced in ascending order or not., A corresponding
indication is given on the Sort-Collate Control Panel., If the
file was in sequence, the operation automatically rewinds MTU I
and MTU III tape. If the file was not in sequence, only MIU I is
rewound, In any event the original Master File is rewritten
(See Table 9-1), If it was not in sequence, and a sequenced
version of it is required, a Sort operation can be initiated
immediately after the Sequence Checking operation. (The latter
operation would then be regarded by the system as the first pass
of the Sort.) The subsequent Sort operation must use MTU I for
intermediate storage. Hence, the original Master File on MTU I
should be removed after the Sequence Checking operation, if it
is necessary to keep that file in its original form.

In Extraction, Merging, and Sequence Checking operations, a single pass is
made through the tape data. The time required for these operations is given

by :

T

I

1l

or T

where T =
N:

28.5 N (for tapes with 0.5" blockette spacing)
34.5 N (for tapes with 1.0" blockette spacing)

the time required, in milliseconds; and
the number of blockettes to be read in the operation.

Sort operations require a number of passes through the tape data. The

time required

for sorting depends on (a) the number of Items to be sorted,

(b) the length of the Items to be sorted, and (c¢) the number of natural se-
quences already in the Items. Usually, (a) and (b) can be accurately deter-
mined rather easily. On the other hand (¢) is sometimes impossible to
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determine. In this connection, the following equation may be used:

E(S) = ,0 where E(S) is the expectation of the number of natural sequence
in the Iile to be sorted, and n is the number of random Items in the file.
The following equations are used to compute (or, if E(S) is used for S, to
estimate) Sort times:

T=28.5N {[logz S]+ 1+ [logz S] (mod 2)} (for tapes with 0.5" blockette
spacing)
T =34.5N {[1092 $]+ 1+ ﬁogz S] (mod 2)} (for tapes with 1,0" blockette

spacing)

where[ ] = the next greater integer
N = the number of blockettes in the file
S = the number of natural sequences

In all three types of collation, the Item is the system's unit of tape
data. Items are compared and Items are transferred, even though each of the
tape units operates on a blockette basis. When Items are originally recorded
on tape, their length is defined by the recording program. Normally, all
Items in a given file are of the same length. It is sometimes necessary or
convenient, however, to vary the length of Items within a file; and it is
quite common that Items in separate files have different lengths. Accordingly,
the following rules relative to Item length have been established for the
Sort-Collate System:

1. Item lengths of 60 characters or 120n characters, where n = 1,
2, 3, ..., 10, are permitted.

2. All Items in files to be sorted or checked for ascending se-
quences must be of the same length. Items in files processed
by plugboard-defined collating programs need not all be of the
same length, but it is more convenient (programwise) if they are.

3. In all operations of the Sort-Collate System, the Item length
(or lengths) involved in the operation must be defined by patch-
cord wiring on the Sort-Collate Plugboard. Each time the Sort-
Collate System begins a new step in its program it refers to
the Item length defined on the plugboard. If the Item length
specified at that time, for example, is 480 characters, and the
step calls for a transfer to occur, the system will automatically
transfer 480 characters, 120 at a time,

Another factor which must be defined for the system by patchcord wiring
on the Sort-Collate Plugboard, regardless of the type of collation being per-
formed, is the basis on which the system is to compare Items. By definition
an Item is a complete, unique file entry. Each Item, therefore, not only
completely defines a given file entry, but also contains a prime set of identi-
fying data which distinguishes it from all other Items in a file,

For Items of 120 characters or more, this prime set of identifying data
can vary from 1 up to 120 characters in length; for 60-character Items, it can

vary from 1 up to 60 characters in length. In 60 and 120-character Items the
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prime set of identifying data is contained in the blockette that contains the
Item; in multiblockette Items, it is contained in the first and last blockettes
of the Item. When Items are compared, only each's prime set of identifying
data is used. In some cases, the entire prime set of identifying data is em-
ployed; in other cases only a portion. To make it possible to do Item compari-
son on the basis of any set of data included in the prime set of identifying
data, the specific character positions that are to be used in the comparison

of Items are plugboard-defined. These character positions are called Compare
Positions.

For Items of 120 characters or more, Compare Positions are defined on a
Word (0-9) and Character (11 through S) basis. Word O, Character 11 is the
most significant Compare Position. This corresponds to the character written
first on the tape when the Item was recorded. Word O, Character 10 is the
next most significant Compare Position, etc. Word 9, Character S (Sign) is
the least significant Compare Position. This corresponds to the last character
written on the tape when the Item (or, in the case of multiblockette Items,
the first blockette of the Item) was recorded.

In the case of 60-character Items, exactly two Items are stored in each
blockette on the tape. Accordingly, the 120 Compare Positions are divided into
two parts: Word O, Character 11 through Word 4, Character S are used for the
first Item; and Word 5, Character 11 through Word 9, Character S are used for
the second Item. Word O, Character 11 is the most significant Compare Position
for the first Item in the blockette; and Word 4, Character S is the least sig-
nificant Compare Position for the first Item in the blockette. Word 5, Charac-
ter 11 is the most significant Compare Position for the second Item in the
blockette; and Word 9, Character S is the least significant Compare Position
for the second Item in the blockette. When 60-character Items are used in any
Sort-Collate operation, (a) all Items in each file involved must be 60-character
Items, and (b) both halves of the Compare Position hubs must be identically
wired.

Regardless of the Item length employed, the Compare Positions plugged need
not represent contiguous character positions in the prime set of identifying
data. That is, the prime set of identifying data can be partitioned. In the
case of Items of 120 characters or more, 4 groups of Compare Positions can be
specified. In the case of 60-character Items (where two identical sets of
Compare Positions must be plugged) only 2 groups of Compare Positions can be
specified. Compare Positions within any group, however, represent contiguous
character positions.

Since Sort and Sequence-Checking operations are fixed-program operations
defined by internal wiring, the only plugboard patching that must be done for
those operations is that outlined above for specifying the Item Length and
Compare Positions.

In Extraction and Merging operations however, the entire collation program
(i.e., the set of complete rules for the collation) is also defined by patch-
cord wiring. This involves appropriate patching of a combination of up to 12
Collation Steps and a variety of other hubs on the Sort-Collate Plugboard.
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Each Collation Step is an instruction (or principal step) in a plugboard-
defined collation program, The required combination of the following hubs is
patched to define a Collation Step:

STEP IN - to initiate the Collation Step.

PROCESS - to define the basic operation to be performed
during the Collation Step. Any one of four
processes can be specified, depending on the
function desired of this Collation Step in the
program:

Transfer

Compare

Load Data

Write End of Data

(These processes are described in detail under
Basic Processes below. )

SOURCE - to specify which of the permissible input tape
units (MTU I, MTU II, or MTU III) is to supply
data for this Collation Step (See Table 9-1).

DESTINATION - to specify which of the permissible output tape
units (MTU III or MIU IV) is to receive data as
a result of this Collation Step (See Table 9-1).

STEP OUT - to control the sequencing of the collatien program.

Transfer processes, in general, require specification of both source and des-
tination. In Load processes, only the source is specified. In Write End of
Data processes, only the destination is specified. No source or destination
is involved in a Compare Process. However, the results of each Compare pro-
cess are sent to other hubs on the plugboard. These hubs must be wired to
define the basic rules of the collation.

The Sort-Collate System can be incorporated into Univac File Computer
installations in either of two configurations:

1. It can be included as a device which shares control of the four
tape units with the computer. In this configuration (See Figure
9-2) cabling from the Sort-Collate Unit is connected to the
computer; part of the cabling from the four tape Unit Demand
Stations is connected to the Sort-Collate Unit; and the other
part of the cabling from each of the four tape unit Demand
Stations is connected to the computer. Three types of activity
can be carried out, depending on the setting of an OPERATION MODE
switch on the Sort-Collate Control Panel:

a) When this switch is set to its DEMAND position, each
tape unit is directly and exclusively controlled by the
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computer. In short, the operation of the tape units is
the same as if each were directly plugged into the
computer as I/0 Units (See SECTION 8).

b) When this switch is set to its SORT position, each tape
unit is directly and exclusively controlled by the Sort-
Collate System'’s internally-wired sort routine. No
communication with the computer is possible, since Sort-
Collate Control places each tape unit in a NOT READY
status.

c) When this switch is set to its PROGRAM COLLATE position,
each tape unit is, in general, controlled by a plugboard-
defined collation program. While the tape units are
performing the plugboard-defined collation operations,
Sort-Collate Control maintains each in a NOT READY status.
However, as explained later in this section under
Computer Alert, if the collation program is so patched,
the collating operations of the tape units can be in-
terrupted; each tape unit can be placed in a READY con-
dition; and control of the tape units turned over to the
computer. Each tape unit can thereafter function as an
I1/0 Unit for the computer. The purpose of the Computer
Alert feature is to permit collating and file updating
operations to be performed in a single pass through the
tape data. Upon completion of its updating routine, the
computer returns control of the tape units to the Sort-
Collate System. If the patchcord wiring defining the
collation program so specifies, the collating operation
continues automatically thereafter. Subsequent Computer
Alert operations can be carried out if the collation
program is so patched.

Regardless of its activity, when the Sort-Collate
System is connected in Univac File Computer installations
in the above configuration, four Demand Station positions
are used by the tape units. (The Sort-Collate Unit does
not have a Demand Station position, as such; however, it
has certain circuitry very similar to that in a Demand
Station. In Computer Alert operations, MTU I's Demand
Station is "borrowed" by the system to notify the com-
puter that Computer Alert has been initiated. Sort-
Collate's pseudo Demand Station them communicates with
the computer to achieve the tape unit control exchanges).

It can be included as an independent device which operates com-
pletely apart from the computer. In this configuration (See
Figure 9-3) the four tape units are plugged into the Sort-Collate
Unit; no connections are made to the computer. No Demand Stations
are used; hence, no operations can be performed if the OPERATION
MODE switch is set to its DEMAND position. When the OPERATION
MODE switch is set to its SORT position, only sort and sequence
checking operations can be performed. In this case the four UFC
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Magnetic Tape Units are directly and exclusively controlled by
the internally wired sort routine. When the OPERATION MODE
switch is set to its PROGRAM COLLATE position, the four tape
units are exclusively controlled by a (plugboard-defined)
collation program. No Computer Alert operations can be performed.

From 2. above it follows that the Sort-Collate System can be used off-line
in conjunction with any data-processing system whose magnetic tape is compat-
ible with that used in the UFC Magnetic Tape Units.

Medium:

Mylar magnetic tape, as described in Section 8, is the medium employed.
In addition to those specifications listed in Section 8, the following are
requirements for tapes to be used in the Sort-Collate System:

1.

All Items in each file involved in any Sort-Collate program must
have their prime set of identifying data arranged in the same
pattern.

In multiblockette Items, this prime set of identifying data must
be in the first and last blockettes of each Item.

End of File and End of Data codes (normally 12 "Z's" and 12 "%‘s"
respectively) must each be recorded as full Items.

An End of Data Item must be recorded as the last Item on every
input tape.

If the first item on a tape is the tape reel’s label, the data
used for labelling must be located in character positions other
than those used for the prime set of identifying data for the
Items in the file. In general, in Label Items all character
positions other than the actual label characters should be ignore
codes.

Files to be sorted or to be checked for ascending sequence must
consist exclusively of Items of the same length; this is not a
requirement for other collating operations involving Items of
120 characters or more, since selectors can be operated via
patchcord wiring on the Sort-Collate Plugboard to vary the
system's Item Length as required. Files containing Items of 60
characters in length cannot be collated with files containing
any other Item lengths.

Basic Processes

Every program carried out by the Sort-Collate System consists of a series
of steps or instructions. Each step involves one of the following basic pro-

cesses:
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Transfer

Compare

Load

Write End of Data

Transfer: The Transfer process is used to transmit an Item from one tape
unit (designated as the source) to one or two other tape units (designated as
the destinations). This process assumes:

a) that the Item (or, in the case of multiblockette Items, that the
first blockette of the Item), has already been loaded into the
buffer of the tape unit designated as the source;

b) that the SOURCE and DESTINATION hubs on the plugboard are
appropriately patched; and

c¢) that an Item length is specified by patchcord wiring on the
plugboard.

Although the Transfer process is basically the same regardless of the
Item length involved, it is convenient to discuss separately the transfer
cycles for 120 character Items, multiblockette Items, and 60 character Items.
(One destination only is discussed).

If the plugboard-defined Item length is 120 characters, or one blockette:

The Item in the source tape unit's buffer is transferred to the
destination tape unit's buffer; then

The source tape unit reads the next Item from its tape into its
buffer; and the contents of the destination tape unit's buffer
are recorded on that tape unit's tape.

The process terminates with the Item transferred being written on an output
tape (but still "remembered" in the destination tape unit's buffer); and a new
Item loaded into the source tape unit's buffer. Note that, basically, a
Transfer process is a blockette operation to the tape units.

If the plugboard-defined Item length is a multiblockette length, the above
one-blockette sequence is repeated as many times as there are blockettes in the
Item. 1In this case, when the operation terminates:

the entire multiblockette Item to be transferred has been re-
corded on the destination tape;

the blockette containing the prime set of identifying data for
the Item transmitted is "remembered" in the destination tape
unit's buffer (this data was the last blockette recorded); and

the blockette containing the prime set of identifying data for

the next Item on the source tape urit's tape is in that tape
unit's buffer.

9-11



EF 328

UFC SYSTEM RESUME

If the plugboard-defined Item length is 60 characters or 1/2 blockette,
the buffer-to-buffer transmissions in transfer cycles are 60-character trans-
missions. The Sort-Collate System automatically cycles through the source tape
unit's buffer and the destination tape unit's buffer. In short, it "remembers"
where to get the next Item (i.e., in which half of the source tape unit buffer);
and it also "remembers" where to put each output Item (i.e., in which half of
the destination tape unit's buffer it is to load the Item). The source tape
unit, however, will read a new blockette from its tape only if both sections
of its buffer have been exhausted by transfers. Similarly, the contents of a
destination tape unit's buffer are written only if both sections are filled.

Compare: The Compare process is used to determine the relative magnitudes
of three items: I (the Item in MTU I), II (the Item in MIU II) and L (the Item
last transferred). The process assumes

a) that MTU I and MTU II's buffers already contain the prime set of
identifying data for Items I and II, respectively. (The prime
set of identifying data for the last Item transferred, L, is
automatically "remembered” in the tape unit that received L.

See Transfer above;

b) that the Compare Positions, that is the character positions in
the prime sets of identifying data which are actually to be
compared, are defined by patchcord wiring on the Sort-Collate
Plugboard; and

¢) that the result hubs of the Compare process are appropriately
patched.

Comparison is accomplished on a character by character basis; comparison

being suppressed in those character positions not defined by Compare Position”,
patching the plugboard. (Note: "ignore" codes do not suppress comparison in
the positions in which they occur.) Three of nine possible results (I >1II,

I =1I1<II;1I>L,1=L,I<0L;II>L, II =L, II <L) are obtained.
These results are presented either to the internally-wired sort routine, or

to hubs on the Sort-Collate Plugboard. At the conclusion of this process, the
tape unit buffers involved remain unchanged. No transfer of data occurs;
hence, no source or destination designations are made.

Load: The Load process is used to transfer a blockette of information
from the tape in one, two, or three tape units (designated as sources) to those
tape units' buffers. The Load process is a "starting" process, primarily.

Write End of Data: This process can be used to write an Item of End of
Data codes on one or two output tapes. The system automatically produces an
Item length of End of Data codes; therefore, no source need be specified.
However, the tape units on whose tape an End of Data Item is to be recorded
must be designated as destinations. In the case of 60 character Items, two
Write End of Data processes must be programmed to insure that the Item of End
of Data is actually written on the output tape. (See 60-character case, in
Transfer above).
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The four types of selectors provided in the Sort-Collate System, and the
number and function of each type are given in Table 9-2.

Table 9-2. Sort-Collate Selectors
Type Number Operated by Function(s)
Program 6 Any pulse on Sort- (a) To operate relay selectors:
Selectors Collate Plugboard, DC power is supplied
except those due to from the time a Program
Terminal Conditions Selector is "picked up”
(discussed below), until it is "dropped out".
can be routed by
patchcord wiring to (b) To delay "pick-up" pulse.
"pickup" or "drop- The pick-up pulse is
out" Program Selectors. delayed 10ms. to make cer-
tain the Relay Selector
involved is activated be-
fore it is probed. (This
delay occurs, however,
whether or not patchcord
wiring is provided to "pick
up" a Relay Selector).
Terminal 4 Only pulses due to the |(a) To operate Relay Selectors.
Selectors occurrence of Terminal (Same as for Program
Conditions should be Selectors)
patched to "pick-up"
Terminal Selectors. (b) To delay a STEP OUT pulse.
Any pulse can be routed The next STEP OUT after
to "drop-out™ these the occurrence of the Ter-
selectors. minal Condition is delayed
10ms to make certain any
Relay Selector involved is
activated before it is
probed. . .~ . .
an ./\’r“f
Relay 12 Program or Terminal To alter the path of plug-
Selectors Selector power. board signals for program
ariance.
Program
Alteration 4 Manual setting of Toggle Same as Relay Selectors.

switches on the Sort-
Collate Control Panel.

9-13




EF 328

UFC SYSTEM RESUME

Terminal Conditions:

The following terminal conditions, when detected in input tape units
MTU I, MTU II, or MTU III, are used for program variance in Sort-Collate pro-
grams:

End of File
End of Data

Only one terminal condition from the output tape units MTU III and MTU IV is
used for program variance:

End of Blockette Count

In Sort- and Sequence-Checking operations these conditions are presented
to the internally-wired routine and are automatically interpreted therein.
In all other operations they are presented to the plugboard-defined program
as signals on the Sort-Collate Plugboard. The hubs which receive them must
be appropriately patched to other hubs to effect program variance. So as not
to conflict with or interrupt plugboard-defined collation programs, it is
necessary

(a) that the terminal condition hubs on the Sort-Collate Plugboard
be wired only to Terminal Selector pick-ups; and

(b) that the POWER OUT hubs from each Terminal Selector be wired to
those Relay Selectors used for program variance.

(c) that plugboard-defined collation programs be designed to probe
the program variance selectors, as required, to decide whether
to terminate the collating operation, to rewind the tape on a
particular tape unit, branch into a new set of Collation Steps,
etc.

Rewind Operations:

The system is made aware of the necessity to rewind by the occurrence of
one of the terminal conditions listed above.

After Extraction and Merging operations (or, during these operations if
more than 1 reel of tape is required) Rewind operations must be provided for
by patchcord wiring on the Sort-Collate Plugboard. The appropriate REWIND (IN)
hub, I, II, III, or IV must be pulsed to initiate a Rewind operation in an MTU.

In Sequence Checking operations, the system automatically rewinds the
tape in MTU I and MTU III (See Table 9-1), if the file to be checked proved
to be in ascending sequence. If the file checked was not in ascending sequence,
only MITU I is automatically rewound.

All tape units are automatically left in a rewound condition after Sort
operations.
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Every Rewind operation in the Sort-Collate System automatically interlock
the tape unit(s) involved. Once an interlock is set up, it continues until it
is manually removed, either by operating controls on the interlocked tape unit,
or by pressing the MASTER CLEAR button on the Sort-Collate Control Panel.

When a tape unit is in its rewound-with-interlock condition, the source
tape reel can be changed, but the tape unit cannot be used. Accordingly, in
plugboard-defined collation programs, the program should not be designed to
attempt other operations once it initiates a Rewind.

To resume operation after a plugboard-defined collating program has been
interrupted for Rewind,

(1) any reel changing required is performed;

(2) manual controls on the tape unit(s) rewound are operated to
remove the interlock(s);

(3) the START button on the Sort-Cellate Control Panel is pressed.
(The START button is not effective unless all interlocks are
removed. )

The program will then be re-initiated from the point specified by patchcord
wiring from the REWIND OUT hub on the Sort-Collate Plugboard.

Pressing the MASTER CLEAR button on the Sort-Collate Control Panel auto-
matically removes all tape unit interlocks. (If the MASTER CLEAR button is
pressed after a Rewind which interrupts a collation program, and the START
button is subsequently pressed, the collation program is re-initiated from the
START hub on the Sort-Collate Plugboard.)

Computer Alert Operations:

To permit more efficient use of the tape units and to provide a faster
method of updating tape files, a Computer Alert operation has been made avail-
able in the Sort-Collate System.

Computer Alert can be performed when the following conditions are met:

1. The Sort-Collate System is connected to a Univac File Computer in
the configuration shown in Figure 9-2;

2. The OPEBATION MODE switch on the Sort-Collate Control Panel is
set to its PROGRAM COLLATE position;

3. Patchcord wiring on the Sort-Collate Plugboard specifies Computer
Alert as part of the plugboard-defined collation program. This
means that at some point (or at certain points, if a series of
Computer Alert operations are to be performed) patchcord wiring
must cause one of the 15 COMPUTER ALERT hubs on the Sort-Collate
Plugboard to be pulsed. In Model 1 systems this is sufficient to
initiate the Computer Alert operation, and define a particular
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one of 15 updating routines for the computer. In Model O systems
a COMPUTER ALERT hub must also be pulsed; but, if a particular
updating routine is to be specified for the computer, a network
of Sort-Collate Selectors must be activated during or prior to
each Computer Alert Operation.

Even though Computer Alert operations are anticipated, the computer can be
involved in a totally unrelated program, as long as it tests the status of

MTU I periodically., When the Sort-Collate System has control of the tape units,
each Demand Test In by the computer of MIU I will result in a NOT READY signal
from Sort-Collate Control.

When a COMPUTER ALERT hub on the Sort-Collate Plugboard is pulsed:
1. Collating stops.

2. A copy of the 120 characters held in each tape unit's buffer is
written on the I/0 Track associated with that tape unit,

3. Control of the four tape units is then turned over to the com-
puter; i.e., each tape unit goes READY, all of its Demand Station
control lines are released by Sort-Collate Control, and data
transmissions to and from each tape unit's associated I/0 Track
can take place under computer control.

After a Demand Test In sequence wherein the Computer detects that Computer
Alert has been initiated (i.e., when the computer finds MTU I READY) it must
then carry out a Demand In sequence specifying MIU I. This Demand In sequence
actually occurs in the Sort-Collate Unit, not (as programmed) in MIU I. As a
result of this Demand In sequence the following occur:

In Model 1 Systems, a SPECIAL OUT is generated and a binary-coded
number, corresponding to the COMPUTER ALERT hub pulsed, is sent to

the computer's High Speed IO-to-Computer Control Line Storage; the
computer must then test High Speed IO-to-Computer Control Line Storage
and determine its updating routine. (Thereafter, any Demand In se-
quences involving MTU I actually occur in MIU I.)

In Model O Systems, a DEMAND OUT is generated by Sort-Collate Control;
and, the updating routine for the computer, if a particular one is to
be specified, is given by a combination of d-c enables over the relay-
operated I0-to-Computer control lines, h-k. (These d-c enables are
produced by Sort-Collate Selectors which must be activated via
appropriate patchcord wiring on the Sort-Collate Plugboard.)

When the computer has completed the specified updating routine, it can be
programmed to (a) demand any MTU to give it a TRANSFER IO TRACK CONTENTS TO BUFFER
instruction; and simultaneously pulse one of the Computer-to-10 control lines E
through I to revert subsequent control of all tape units to Sort-Collate Control;
or (b) it can pulse the Computer-to-IO control lines E through I without demand-
ing any MTU. 1In either case,this will initiate the transfer of tape unit con-
trol from the computer to the Sort-Collate System. In (a) it will also send
updated data to one MTU. If other MTU®s are to receive updated data, each must
be separately demanded and given a TRANSFER IO TRACK CONTENTS TO BUFFER instruc-
tion,
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When Sort-Collate Control receives a signal over any one of the Computer-to-
10 control lines E through I, it routes this signal to the correspondingly
labelled hub E through I on the Sort-Collate Plugboard. If collating operations
are to continue after Computer Alert, the E through I hub pulsed must be patched
to the RESUME IN hub on the plugboard. When a RESUME IN signal is generated,
Sort-Collate Control knows collating is to continue, It then tests to see if
a TRANSFER I0 TRACK CONTENTS TO BUFFER instruction (or any other instruction)
was given one or more MIU's. Sort-Collate Control does not attempt to resume
collating operations until all operations specified by the computer are com-
pleted.

When the tape units have finished with the computer-defined operations,
Sort-Collate Control assumes complete control of each tape unit, and issues a
RESUME OUT pulse at the correspondingly labelled hub on the plugboard, Colla-
tion continues from the point to which this hub is patched.

Checking:

In addition to the parity and 120-count checks made during data transmissions
to and from each tape unit's buffer, every character compared is parity checked,
and checking is done during Rewind operations,

PHYSICAL DESCRIPTION

The Sort-Collate System is composed of five cabinets: four UFC Magnetic
Tape Units (See Figure 8-1) and a Sort-Collate Unit (See Figure 9-1),

The tentative installation requirements for each of the UFC Magnetic Tape
Units are given in Section 8, Page 8~8, Those for the Sort-Collate Unit are
listed in Table 9-3.

Figure 9-2 is a cabling diagram for the connections made in the (psuedo)
on-line operation of the Sort-Collate System, Figure 9-3 is a cabling diagram
for the connections made in the completely independent operations of the Sort-
Collate System,
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Figure 9-1. Sort-Collate Unit
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Tentative Installation Requirements
for the Sort-Collate Unit

(Sort-Collate System requirements include those listed below
plus those given on Page 8-8 for each of the UFC Magnetic

Tape Units)

Size and Weight:
Width
Depth
Height
Weight

Clearance:
Front
Back
Right Side
Left Side

Power Dissipation:

Electric Service:
KVA
Volts
Phase
Max. Line Variation

Cooling:
Air Current
Heat Dissipated
Max. Room Temperature
Max. Room Humidity

30"

49 1/2"
65 1/2"
1200 1b

36"
24"
12"
12"

5.9 kw

6.6
220 vac
19

+5%

1000cfm
20,136 Btu/hr
90°F,

80%
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SECTION 10
UFC HIGH SPEED PRINTER

The UFC High Speed Printer operates as on-line or off-line output equipment
for the Univac File Computer System. It is capable of printing alpha-numeric
data in 130 columns at a maximum rate of 600 lines per minute. Automatic check-
ing circuitry insures against faulty printer operation. In on-line operation,
the printer operates as an output unit of the computer, obtaining information
and control signals from the computer. 1In off-line operation, the printer
operates with a UFC Magnetic Tape Unit as its source of input information. The
basic equipment features and mechanical specifications are essentially the same
as those of the off-line printer currently used in the Univac I system. In-
ternal logic and circuit techniques have been revised, however, to effect cost
and power reductions and to permit on-line operation in the Univac File Computer
System,

FUNCTIONAL DESCRIPTION

Specifications

Characters per line: 130 maximum

Lines per minute: 400 or 600

Horizontal Character 10 per inch (pica type)

Spacing:

Vertical Line Spacing: 6 lines per inch (single, double,
or triple spaced)

Number of different 51 (10 numeric, 26 alphabetic, 15

printable characters: punctuation and special symbols)

Paper Stock: Any standard sprocket-fed paper
(4 to 27 inches in width, up to
card stock in weight)

Number of Carbon Copies: Depends on weight of paper (at least

4 using 12 pound stock)

Information Coding

The information fed into the printer must be expressed in blockettes of
Univac characters. One blockette contains 120 seven-bit Univac characters;
these characters are used in printing one line in single line operation, and
up to six lines in multiline operation. Each blockette is loaded into the
printer in a serial-bit, serial-character manner.
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Format Control

The output format of the printer is controlled by plugboard patching, by
special control characters in the blockettes, by the fast feed control loop,
and by control signals both from the computer and from the printer itself. The
following variations in format can be obtained.

Selection of Print Columns., The plugboard can be patched to permit print-
ing of any character of a blockette in any one, two, or three print columns.

Fast Feed. Paper may be spaced past large gaps in the printed format to
save operational time. Five different fast feeds may be programmed; the
stopping point of each is determined by the location of a hole punched in a
designated channel on the fast feed control loop. In on-line operation, four
of the fast feeds are started by appropriate control-line instructions from the
computer; the fifth is started by a hole in the designated channel of the fast
feed control loop. In off-line operation, four of the fast feeds are started by
designated fast feed special characters in the blockettes; the fifth is started
by a hole in the designated channel of the paper feed control loop.

Multiline., A multiline special character causes the information in the
blockette to be printed out in a predetermined format on up to six successive
print lines. Within limits, any blockette character can be printed on any com-
bination of six lines and in any one, two, or three print columns of any line,
The number of lines to be printed and the format of each line are determined
by plugboard patching.

Zero Suppression. Non-significant zeros may be suppressed and replaced
with spaces in pre-selected fields of the printed output. The plugboard de-
termines the location and size of each zero-suppression field. Different
fields may be selected for single line and multiline operation. Up to 18
fields each may be selected for single line and multiline operation.

Line Spacing. 1In on-line operation, single-spaced output is produced un-
less double or triple spacing is requested over the appropriate Computer-to-I/0
line. In off-line operation, line spacing is selected by plugboard patching;
it cannot be varied during printer operation,

Suppression of Print-OQut by Class. In off-line operation, five special
characters are available as identifiers for specific classes of information.
When stored in a blockette, one of the special characters signifies that the
information in that blockette belongs to the class represented by that character,
Each "class" character is separately identified by the printer and may be sel-
ected for suppression of print-out of each blockette containing the character.

Form Sensing. The paper feed control loop, in addition to its use in fast
feed operation, my be used to inform the computer when certain locations have
been reached on the paper form. Holes punched in appropriate columns of the
control loop generate signals which may be used to modify the computer program.
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Control Signals

Off-Line. During off-line operation, printer operation may be modified by
any of the following special control characters stored in the blockettes:

(1) Fast Feed 1, Fast Feed 2, Fast Feed 3, Fast Feed 4
(2) Multiline

(3) Breakpoint

(4) Stop

On-Line. During on-line operation, the printer is controlled from the
computer, and any special control characters contained in the blockettes are
ignored. The following control signals transmitted over Computer-to-IO control
lines affect printer operation:

(1) Print

(2) Fast Feed 1, Fast Feed 2, Fast Feed 3, Fast Feed 4
(3) Multiline

(4) Double Space

(5) Triple Space

The form sensing signals from the paper feed control loop are sent over I0-to-
Computer control lines, and may be used to modify the computer program.

PHYSICAL DESCRIPTION

General

The High Speed Printer consists of two units, the type 4990 printer unit
and the type 4890 printer control cabinet (See Figures 10-1 and 10-2). The
printer unit contains the print head and related mechanisms and circuitry. The
printer control cabinet contains the printer control circuitry and demand sta-
tion control circuitry. In off-line operation, a UFC Magnetic Tape Unit is re-
quired in addition to the printer and control units. Table 10-1 lists the
tentative installation requirements, Figures 10=3 and 10-4 are the cabling
diagrams,
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Type 4990 Printer Unit

Figure 10-1.
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Type 4890 Printer Control Cabinet
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Tentative Installation Requirements
of High Speed Printer

Size and Weight:
Width
Depth
Height
Weight

Clearance:
Front
Back
Right Side
Left Side

Power Dissipation:

Electric Service:
KVA
Volts
Phase
Max. Line Variation

Cooling:
Air Current
Heat Dissipated
Max. Room Temperature
Max. Room Humidity

Printer
Printer Unit Control Cabinet

72" 30"
3 1 " 8 0"
52" 70 3/16"
1500 1b. 2200 1b
36" 36"
36" 30"
36" 36"
36" 36 ”

Tkw

9

208-240 vac

30-4 wire or 10-3 wire

+ 5%

2500 cfm

23,900 Btu/hr,

90°F,

90%
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SERVICE
VOLTAGE

T

POWER

-
——

POWER S‘) PRINTER | CONTROL ()() UFC
PRINTER UNIT CONTROL (S CONTROL CONTROL
DATA \ cABINET | -CONTROL ( CABINET
HEAD CABLES
fe——30' MAX.——] le————100" MAX——3]
CABLE LENGTH CABLE LENGTH
Figure 10-3. Cabling Diagram for UFC High-Speed Printer (On-Line Operation)
SERVICE SERVICE
VOLTAGE VOLTAGE
A
POWER (( CONTROL (
) PRINTER ); UFC
PRINTER CONTROL ()() CONTROL CONTROL f)() MAGNETIC
UNIT TAPE
DATA (( CABINET | CONTROL & DATA (( UNIT
)) D)}

Figure 10-4,

ke———30' MAX ——] e————100" MAX——]

CABLE LENGTH CABLE LENGTH

Cabling Diagram for UFC High Speed Printer (0ff-Line Operation)
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SECTION 11
UFC HIGH SPEED PAPER TAPE SYSTEM

FUNCTIONAL DESCRIPTION

Capabilities.

The High Speed Paper Tape System (HSPTS) is an Input/Qutput system which
can be incorporated, as a punched paper tape processing equipment, in any
Univac File Computer installation.

Its purpose is to provide a programmable two-way communication between
the Univac File Computer and 5, 6, or 7-level punched paper tape.

The principal components of the HSPTS are:

Ferranti Mark II Photoelectric Tape Reader

Western Electric Teletype Tape Punch

HSPTS Plugboard

Demand Station

Addressing System for the I/0 Track Associated with the HSPTS
General -Purpose Translator

Control Panel, and

Other associated control circuitry,

The HSPIS is strictly an on-line device; that is, it operates under control
of a computer program., Its function is to supply input data to or receive out-
put data from the computer, Accordingly, two modes of operation, Input or Qut-
put, can be specified by the computer, Patchcord wiring on the HSPTS Plugboard
is employed to define the details of each Input or Qutput operation,

Two general types of HSPTS (plugboard-defined) programs are thus required,
and plugboards must be separately patched for each mode of operation, Input
HSPTS Plugboard programs, for example, must specify the Input mode of operation
and provide for translation of (input) tape characters in 5, 6, or 7-level code
to Univac code prior to storing this data in the computer, OQutput HSPTS Plug-
board programs must specify the Qutput mode of operation, and provide for trans-
lation of output c haracters from Univac code to some 5, 6, or 7-level code
prior to punching the output data,

In either mode, operation is initiated when the required manual prepara-
tions are completed and the computer program sends the appropriate I/0 Instruc-
tion (Input or Output) to the HSPTS. Stop control can be achieved by an I/0
Instruction (Stop) or by the HSPIS's own plugboard-defined program.
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During Input operations, data sensed from paper tape by the Tape Reader
(or data encoded by the HSPTS itself) is stored in the computer on the I/0
Track associated with the HSPTS., Any character can be added to or deleted from
the input tape data, This variation can be performed on the basis of the
character's position in the input message, on the basis of decoding the char-
acter, or by a combination of these., Plugboard-wiring defines which; and also
specifies (a) how the input data is to be partitioned or grouped, and (b)
where, around the I/0 Track, each group is to be stored,

Input data can be stored in word or field positions on the I/0 Track. Up
to ten words or twenty fields can be loaded on the 1/0 Track,

Input operations can be carried out at a maximum rate of 200 characters
per second,

During Output operations, data from the I/O Track associated with the HSPTS
(or data encoded by the HSPTS itself) is punched on paper tape, The maximum
rate of output (i.e., the maximum Tape Punch speed) is 60 characters per second,
As in the case of Input, all Output operations are defined by patchcord=wiring
on the HSPTS Plugboard. This includes I/0 Track addressing and all variations
of the output message from the I/0 Track data, )

The system code is Univac code, All transmission to and from the I/0
Track involve standard 7-bit computer characters, However, the HSPTS general-
purpose Translator makes it possible for the system to input or output punched
paper tape data in any 5, 6, or T~level code,

Normally, each Input or Output operation involves 120 characters or less.
Provision is made, however, for track switching to be performed via the HSPTS
Plugboard in Model 1 systems, If track switching is performed after one cycle
through the plugboard program, a maximum of 240 characters can be read or
stored on the High Speed Drum, Obviously, computer programs involving HSPTS
operations of more than 120 characters must be carefully designed so that the
computer and the HSPTS alternately share both I/0 Tracks as required,

Medjum, Punched Paper Tape,

The specifications listed below apply to both input and output paper tape,

Number of Channels: S, 6, or 7
Tape Width: 11/16" for 5-level

7/8" for 6 or 7 level

Tape Frame Density: 10 frames/inch
Reel Size: 8" diameter
Reel Capacity: 1000' for tape thickness of 0,004",
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In the HSPIS a frame of data is regarded as a 5, 6, or 7-bit tape charac-
A group of 12 consecutive characters is called a word. Other contiguous

The length of each word or field is defined

by patchcord wiring on the HSPTS Plugboard. The number of words or fields
processed per operation is also defined by the HSPTS Plugboard program.

Reader Specifications.

Punch Specifications.

Number of Channels:

Tape Width Required:

Tape Speed:

Character Reading Rate:

Data Transfer Rate:

Start Time:

Stopping Time:

Number of Channels:

Tape Width Required:

Tape Speed:

Punching Rate:

Data Transfer Rate:

(Ferranti Mark II)

5, 6, or 7
11/16" for 5 channel tape
7/8" for 6 or 7 channel tape

(Reader tape guide adjusts to either width
by movement of a lever.)

24"/sec. (free-run rate)

240 frames/sec free run rate (Actually, the
Reader operates in a start-stop manner in the
HSPTS. See Data Transfer Rate.)

During each Input operation a maximum of 200
characters/sec can be loaded on the I/0 Track

5 ms

On stop character (tape stops with frame just
read practically over photocell apertures)

(Teletype BRPE-2)

Two types of punches are available; one for
6 or 7T-level tapes, the other for 5-level
tape.

11/16" for 5 channel

7/8" for 6 or 7 channel

6"/sec, max.

60 frames/sec, max,

60 characters/sec, max.
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Checking Features,

Parity checking is performed on all characters transferred to and from
the High Speed Drum. Translated data is likewise parity checked.

PHYSICAL DESCRIPTION

The HSPTS consists of two cabinets, the Reader/Punch Cabinet and the HSPTS
Control Cabinet (See Figures 11-1 and 11-2). The Reader/Punch Cabinet contains
the Reader, the Punch, their associated operational control circuitry, the
General -Purpose Translator, and the HSPTS Plugboard. The HSPTS Control Cabinet
houses the Demand Station, the addressing system for the HSPTS's associated
1/0 Track, and the circuitry for data transmissions to and from the I/0 Track.

Table 11-1 lists the tentative installation requirements for the HSPTS.
Figure 11-3 illustrates the cable connections required by the HSPTS.
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Table 11-1
Tentative Installation Requirements for UFC
High Speed Paper Tape System

Reader/Punch HSPTS Control
Cabinet Cabinet
Size and Weight:
Width (Front) 46" 24"
Depth 27 27"
Height 60" 60"
Weight 1300 1b.- 500 1b.
Clearance:
Front 36" 36"
Back 24" 24"
Right Side 24" 24"
Left Side 24" 24"
Power Dissipation: Lkw
Electric Service:
KVA 1.12
Volts 110-120 vac
Phase 1 ¢
Max. Line Variation + 5%
Cooling:
Air Current 750 cfm
Heat Dissipated 4000 Btu/hr,
Max. Room Temperature 90°F
Max. Room Humidity 90%
TO SERVICE
RECEPTACLE
T POWER CABLE Ag POWER CABLE 4% MODEL O
UFC PROGRAM
READER — DATA CABLES . HSPTS CONTROL CABLES CONTROL
PUNCH —\ CONTROL \ CABINET
CABINET 9 caBINET | obEL 1
|~~~ _CONTROL CABLES ( DRUM HEAD CABL§§% “UFC PROGRAM
) CONTROL
CABINET I
25' MAX. ———>] 100 ' MAX:

CABLE LENGTH

CABLE LENGTH

Figure 11-3. Cabling Diagram for UFC High Speed
Paper Tape System
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SECTION 12
UNIVAC AIRLINE RESERVATION SYSTEM

A Univac Airlines Reservation System includes a Model-1 Univac File
Computer together with special-purpose devices that adapt it to rapid scheduling
of flight space. It acts as a central information file that is shared by
ticket agents at widely separated point-of-sale offices. The central computer
stores a current record of flight space. Each ticket agent in the system can
obtain information from the file and can alter the file to record reservations
and cancellations.

A typical Univac Airlines Reservation System (Figure 12-1) includes a
central computer, local and remote ticket agent sets, an updating set, con-
nective circuitry linking the agent and updating sets to the central computer,
an inquiry typewriter system, and a program loading system.

THE CENTRAL COMPUTER

The central computer is a Univac File Computer, Model 1. It consists of
four basic cabinets and enough additional drum extension cabinets to store
the central file, The central file includes a record of the number of unsold
seats on each flight leg throughout a specified future interval,

The size of the central file is limited only by the capacity of the
storage drums. Each drum stores 180,000 alphanumeric characters, and up to
five drums may economically be used with each file computer.

Input signals to the computer include inquiries for information from the
file and commands to alter the file. Such transactions are completed at an
average rate of approximately 10,000 transactions per hour.

TICKET AGENT SET

A Univac Agent Set (Figure 12-2) is a special input-output device that
enables a ticket agent to communicate with the central computer, It is a
small unit (12 1/4 by 18 3/4 by 19 in.) that includes a timetable index window,
a 6 by 8 in, translucent viewing screen, and appropriate push buttons and
indicator lamps. ’

The timetable index window displays indexes that identify thirty time-
tables, each of which contains schedules for up to 80 flight legs. The agent
selects the appropriate timetable (by its index) and it is displayed (by rear
projection) on the screen. Referring to the screen-displayed timetable, he
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Figure 12-2, Univac Agent Set
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then pushes buttons that select date, number of seats, origin, destination,
etc. Finally he pushes a "transaction" button that determines whether the
transaction is an inquiry, a sale, a cancellation, etc. The end of the
transaction is reported by indicator lights, which also provide any required
information.

Each of the timetables in the agent set is stored on a 35-mm double-
frame photographic slide. The agent set accommodates a cartridge of 30 such
slides: one for each timetable, Additional, external, interchangeable
cartridges raise the total number of slides (timetables) that can be used in
an agent set to 2,744,

UPDATING SET

An updating set is an input device that is used to enter flight status
or availability changes (late flights, etc.) into the central computer, It
may be located centrally (as in Figure 12-1) or remotely.

CONNECTIVE CIRCUITRY

Connective circuitry between agent (and updating) sets and the central
computer includes scanners, lines, and I0 control units.

Scanners

A scanner is a device that enables several agent sets to share the same
line., It also performs other functions including decoding and parity checking.
Scanners are either low-speed or high-speed, depending on how many agent sets
they can serve.

A low-speed scanner allows up to eight agent sets to share a single line,
The scanner and related agent sets are ordinarily located in one remote ticket
office. Further optional time-sharing equipment makes it possible for several
separate scanners to share the same line. Thus, several ticket offices in
the same remote region may share one line.

A high-speed scanner allows up to 32 agent sets to share a single line or
I0 system. The scanner and the sets it serves are located near the central
computer,

Scanners may be connected in tandem so that the number of agent sets sharing

a single line may be more than 8 in remote offices and more than 32 in the cen-
tral office.
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Lines

Standard communication links serve as lines connecting the remote and
central offices in Univac Airline Reservation Systems, while local units are
directly wired.

I0 Control Units

The 10 Control Units are devices that link the lines from the scanners to
the central computer. They use temporary storage to adjust the rate of signal
transmission. This adjustment adapts the high rate of computer signals to the
lower rate of telegraphic equipment and vice versa.

INQUIRY TYPEWRITER SYSTEM

The Inquiry Typewriter System (Sectien 4) is a typewriter input-output
system used near the central computer. It enables a supervisor to "type in"
alterations in the central file, ticket sales restrictions, etc. It can also
be made to "type out™ the contents of any selected portion of the file,

PROGRAM LOADING SYSTEM

The program loading system is an input-output system used to program the
central computer and to form a record of all central computer transactions.
It may also be used to store flight informatien for a future period beyond
that covered by the file stored in the central computer. This future boeking
record augments drum storage. It is programmed to feed new flight informatien
to the computer as the period covered by the drum-stored file advanees,

The program loading system is not a special-purpose unit; it may be any
of the standard UFC input-output systems such as the UFC 90-Column Card System.
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