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INTRODUCTORY NOTES 

Analog terms have been kept to a minimum because they are included in a different IEEE 
Standard. 

Programming terms have been kept to  a minimum because they are  not primarily engineering 
terms and are  included in Standards prepared by other professional societies. 

Multi-word terms are defined under the first word and cross-referenced by italics in an entry 
under the last word. 

Boldface is used for alphabetic entries. 

Italics are used to show that the italicized term is defined elsewhere in the list of definitions 

ACKNOWLEDGMENT 

The Institute wishes to acknowledge its indebtedness to those who have so freely given of 
their time and knowledge and have conducted experimental work on which many of the IEEE 
publications are based. 

This publication was prepared by the Digital Computer Definitions Subcommittee of the 
Electronic Computers Committee. The Subcommittee is composed of : 

R. P. Mayer, Chairman 
G. W.  Patterson, Vice-Clzainnan 
C. F. Lee, Secretary 

M. Grems 
A. P. Mullery 

A. J. Neumann 

Consultmt 
T. A. Mott, Jr. 

A. L. Raiche 
M. H. Weik, Jr. 

0 Copyright 1963 by T h e  Inst i tute  of Electrical and Electronics Engineers ,  Inc. 



D E F I N I T I O N S  O F  TERMS 

for 
ELECTRONIC DIGITAL COMPUTERS 

access time. A time interval that is characteristic of a 
storage device, and is essentially a measure of the time 
required to communicate with that device. Many defini- 
tions of the beginning and ending of this interval are in 
common use. 

accumulator. 1)  A device that retains a number (the 
augend) adds to it another number (the addend) and re- 
places the augend with the sum. 

2) Sometimes only the part of (1)  that retains the 
sum. 

accuracy. The degree of freedom from error, that is, the 
degree of conformity to truth or to a rule. Accuracy is 
contrasted with precision; e.g., four-place numbers are 
less precise than six-place numbers ; nevertheless a prop- 
erly computed four-place number might be more accurate 
than an improperly computed six-place number. 

adder. A device whose output is a representation of the 
sum of the quantities represented by the inputs. 

See half-adder. 

address. An expression, usually numerical, that desig- 
nates a particular location in a storage or  memory device 
or  other source or  destination of data. See also instruc- 
tion, address part. 

See four-address, multiple-address, one-address, one- 
plus-one-address, single-address, three-address, three- 
plus-one-address, triple-address, two-address, two-plus- 
one-address. 

address part. A part of an instruction that usually is  an 
address, but that may be used in some instructions for 
another purpose. 

AND gate. A combinational logic element such that the 
output channel is in its “one ”state if and only if each in- 
put channel is in its “one” state. 

associative storage. A storage device in which storage lo- 
cations may be identified by specifying part or  all of their 
contents. Also called parallel-search storage or content- 
addressed storage. 

automatic check. A check performed by equipment built 
into the computer specifically for that purpose, and auto- 
matically accomplished each time the pertinent operation 
is performed. Sometimes referred to  as a built-in check. 

A group of tracks on 
a moving storage medium such as film, drum, tape, or 
disc. 

An integer whose successive 
powers are multiplied by coefficients in a positional nofa- 
tion system. 

band ( in  Electronic Computers). 

base (of Number System). 

base-minus-ones complement. A number representation 

that can be derived from another by subtracting each 
digit from one less than the base. Nines  complements 
and O J W S  coinplenients are base-minus-ones complements. 

binary. 1 ) Pertaining to the number-representation sys- 
tem with a base of two. 

2) Pertaining to the number “two”. 

binary code. Any code employing two character designs. 

binary-coded-decimal. Pertaining to a number-represen- 
tation system in which each decimal digit is represented 
by a unique arrangement of binary digits (usually four), 
e.g., excess-three code. 

bit ( in  Electronic Computers). 1)  A binary digit. 

of characters, a single Occurrence of a character. 
2 )  In a language employing exactly two distinct kinds 

3) A unit of storage capacity. 
See check bit. 

block. 

borrow. In  direct subtraction, a carry that arises when 
the result of the subtraction in a given digit place is less 
than zero. 

A group of associated words or  characters. 

branch ( in  Electronic Computers). Same as conditional 
jicinp. 

breakpoint. 1)  Pertaining t o  a type of instruction, in- 
struction digit, or other condition used to interrupt or 
stop a computer a t  a particular place in a routine when 
manually requested. 

2)  A place in a routine where such an interruption 
occurs or can be made to occur. 

buffer. 1) An isolating circuit used to avoid reaction of a 
driven circuit on any driving circuit. 

2)  A storage device used to  compensate for a differ- 
ence in rate of flow of data or  time of occurrence of 
events when transmitting data from one device to an- 
other. 

bus ( in  Electronic Computers). One or more conductors 
used for transmitting signals or power from one or more 
sources to one or more destinations. 

capacity. See storage capacity. 

carry. 1 )  A character or characters, produced in connec- 
tion with an arithmetic operation on one digit place of 
two or  more number representations in positional nota- 
tion, and forwarded to another digit place for processing 
there. 

2) The number represented by the character or char- 
acters in (1). 

3) Most commonly, a character as defined in (1) that 
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arises in adding when the sum of two or more digits 
equals or exceeds the base of the number-representation 
system. 

4)  Less commonly, a borrow. 
5)  The act of forwarding a carry. 
6 )  The command directing that a carry be forwarded. 
See cascaded carry, coniplete carry, end-around carry, 

high-speed carry, partial carry, standing-on-nines carry. 

cascaded carry. A carry process that uses the normal 
means for adding when generating any new carry. Con- 
trasted with high-speed carry. 

cell. An elementary unit of storage, e.g., binary cell, deci- 

channel ( in  Electronic Computers). 1)  A path along 
which signals can he sent, e.g., data channel, output 
channel. 

2) The portion of a storage medium that is accessible 
to a given reading station. See also track. 

mal cell. 

character (in Electronic Computers). 1 ) An elementary 
mark or  event that may be combined with others, usually 
in the form of a linear string, to form data or represent 
inforniation. If iiecessary to distinguish from (2)  below, 
such a mark niay be called a character event. 

2 )  A class of equivalent elementary marks or events 
as in (1) having properties in common, such as shape or 
amplitude. If necessary to distinguish from (1) above, 
such a class may he called a character design. There are 
usually only a finite set of character designs in a given 
language. 
N o t e  1 ; In “bookkeeper” there are six character designs 
and ten character events, while ill “1010010” there are 
two character designs and seven character events. 
N o t e 2 :  A group of characters, in one context, may be 
considered as a single character in another, as in the 
bi,iary-codcd-deci,iial system. 

check. A process of partial or complete testing of a )  the 
correctness of machine operations, or h) the existence of 
certain prescribed conditions within the computer. A 
check of any of these conditions may be made automati- 
cally by the equipment or may be programmed. See also 
ci-ror-detecting code, forbidden coinbination, self-check- 
iny code, test, vcrify. 

See aiitoiiiatic check, machine check, iiiarginal check, 
niatheiizatical clzcck, parity check, prograinmed check, 
selection check, transfer check. 

A binary check digit. check bit. 

check digit. A digit used for checking purposes but other- 

A routine or problem that is designed 
primarily to indicate whether a fault exists in the com- 
puter, without giving detailed information on the loca- 
tion of the fault. Also called check routine. See also 
diagnostic, test. 

wise redundant. 

check problem. 

check routine. Same as check problem. 
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circulating register. A register that retains data by in- 
serting it into a delaying means, and regenerating and 
reinserting the data into the register. 

clear. 1 )  To preset a storage or memory device to a pre- 

2)  T o  place a binary cell in the “zero” state. 
See reset, set. 

scribed state, usually that denoting zero. 

clock. 1)  A primary source of synchronizing signals. 
2)  A device for measuring and indicating time. 

code ( in  Electronic Computers). 1)  The characters or 
expressions of an originating or source language, each 
correlated with its equivalent expression in an interme- 
diate or target language, e.g., alphanumeric characters 
correlated with their equivalent 6-bit expressions in a 
binary machine language. 

2)  Frequently, an expression in the target language. 
3) Frequently, the set of expressions in the target lan- 

guage that represent the set of characters of the source 
language. 

4 )  To encode. 
5 )  T o  translate the program for the solution of a prob- 

lem on a given computer into a sequence of machine- 
language or  pseudo instructions acceptable to that com- 
puter. 

See binary code, error-detecting code, excess-three 
code, operation code, self-clzecking code. 

column. 1)  A vertical arrangement of characters or other 
expressions. 

2)  Loosely: place. 

combination. See forbidden combination. 

combinational logic element. 1 )  A device having zero or 
more input channels and one output channel, each of 
which is always in one of exactly two possible physical 
states, except during switching transients. On each of 
the input channels and the output channel, a single state 
is designated arbitrarily as the “one” state, for that input 
channel or output channel, as the case may be. For each 
input channel and output channel, the other state niay be 
referred to as the “zero” state. The device has the prop- 
erty that the output channel state is determined com- 
pletely by the contemporaneous input-channel-state com- 
bination, to within switching transients. 

2 )  By extension, a device similar to (1) except that 
one or more of the input channels or the output channel, 
or’hoth, have a finite number, but more than two, possible 
physical states each of which is designated as a distinct 
logic state. The output channel state is determined com- 
pletely by the contemporaneous input-channel-state com- 
bination, to  within switching transients. 

3)  A device similar to (1) or ( 2 )  except that it has 
more than one output channel. 

See A N D  gate, OR gate. 

command. 1)  One of a set of several signals (or  groups 
of signals) that occurs as a result of interpreting an 
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instruction; the commands initiate the individual steps 
that form the process of executing the instruction’s 
operation. 

2 )  Loosely : instruction. 
3) Loosely : operation. 

complement. 1 ) A true complement or base-minus-ones 
complement. 

Note:  In many machines, a negative number is repre- 
sented by the complement of the representation of the 
positive number of the same absolute value. 

See nines coinplenient, ones complement, tens comple- 
ment, tzwos cowplement. 

2)  To form the complement of a number. 

complete carry. A carry process in which a carry result- 
ing from addition of carries is allowed to propagate. 
Contrasted with partial carry. 

computer. 1)  A machine for carrying out calculations. 
2) By extension, a machine for carrying out specified 

3) A stored-program data-processing system. 
transformations on information. 

conditional jump. T o  cause, or an instruction that causes, 
the proper one of two (or  more) addresses to  be used in 
obtaining the next instruction, depending upon some 
property of one or more numerical expressions or  other 
conditions. Sometimes called a branch. See also jump. 

conditional transfer of control. Same as conditionul jump. 

control. 1 )  Those parts of a digital computer that effect 
the obtaining of instructions in proper sequence, the in- 
terpretation of each instruction, and the application of 
the proper signals to the arithmetic unit and other parts 
in accordance with this interpretation. 

2) One or  more of the components in any mechanism 
responsible for interpreting and carrying out manually 
initiated directions. Sometimes called manual control. 

3 )  In  some business applications of mathematics, a 
mathematical check. 

See also transfer of control, conditional transfer of 
control, unconditional transfer of control. 

copy. 1 )  To produce a sequence of character events 
equivalent, character by character, to another sequence 
of character events. 

2) The  sequence of character events produced in (1). 

core. See magnetic core. 

correction. A quantity (equal in absolute value to the 
error)  added to  a calculated or  observed value to obtain 
the true value. 

counter. A device capable of changing from one to  the 
next of a cycle of distinguishable states upon each re- 
ceipt of an input signal. 

See ring counter. 

cycle. See major cycle, minor cycle. 

cyclic shift. An operation that produces a word whose 
characters are obtained by a cyclic permutation of the 
characters of a given word. 

decimal. Pertaining to the number representation system 
with a base of ten. 

See binary-coded-decimal. 

decode. 1)  T o  recover the original message from a coded 
form of the message. 

2) T o  produce a single output signal from each com- 
bination of a group of input signals. 

See also translate, matrix, encode. 

delay. The amount of time by which a signal is delayed. 
I t  may be expressed in time (milliseconds, microseconds, 
etc.) or in number of characters (pulse times, word 
times, major cycles, minor cycles, etc.). 

delay line. A sequential logic element or device with one 
input channel in which the output-channel state at a given 
instant, t, is the same as the input-channel state a t  the 
instant t-n, i.e., the input sequence undergoes a delay of 
it units. There may be additional taps yielding output 
channels with smaller values of n. 

design. See logic design. 

device. See storage device. 

diagnostic. Pertaining to finding the location of either a 
malfunction or  a mistake. See also check problem. 

diagram. See logic diagram. 

digit. 1) In positional notation, a character that stands 

2) Loosely, the integer that the digit stands for. 
3) Loosely, any character. 
See check digit, sign digit. 

for an integer. 

digital. 

disc. See magnetic disc, 

double length. 

Pertaining to data in the form of digits. 

Pertaining to  twice the normal length of 
a unit of data or  a storage device in a given computing 
system; e.g., a double-length register would have the 
capacity to store twice as much data as a single-length or  
normal register ; a double-length word would have twice 
the number of characters or digits as a normal or  single- 
length word. See also double precision. 

double precision. Pertaining to  the use of a double-length 
expression in order to preserve or  gain precision. 

drum. See magnetic drum. 

element. See combinational logic element, logic element, 
sequential logic element, threshold element. 

encode. 1) To express a single character or a message in 

2)  To produce a unique combination of a group of 
terms of a code. 
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output signals in response to each of a group of input 
signals. 

See also matrix, decode, translate. 

end-around carry. A carry generated in the most signifi- 
cant place and forwarded directly to  the least significant 
place, e.g., when adding two negative numbers using 
nines complement. 

error. 1)  In mathematics, the difference between the true 
value and a calculated or observed value. See also COY-  

rection. 
2 )  I n  a computer or data-processing system, any in- 

correct step, process, or result. The term is often com- 
monly used to refer to machine malfunctions as “machine 
errors” and to human inistakes as “human errors.” 

error-detecting code. 

excess-three code. A biliary-coded-drciriial system as 

Same as self-checking code 

follows : 

0 
1 
2 
3 
4 
5 
6 
7 
8 

I I EXCESS-THREE 
CODE 

001 1 
0100 
0101 
0110 
0111 
1000 
1001 
1010 
1011 

9 1100 

expression. An ordered set of one or more characters. 
See also word. 

extract instruction. An instruction that requests the for- 
mation of a new expression by selecting segments of 
given expressions. 

feed. 1)  To supply the material to be operated upon to a 

2) A device capable of feeding as in (1).  
machine. 

film. See magnetic thirz film. 

fixed point. Pertaining to a system in which the location 
of the poiizt is assumed to remain fixed with respect to  
one end of the numerical expressions, according to some 
convention. 

flip-flop. 1)  A circuit or device, containing active ele- 
ments, capable of assuming either one of t a o  stable states 
at a given time, the particular state being dependent upon 
( a )  the nature of an input signal, e.g., its polarity, am- 
plitude, and duration, and (b)  which of two input ter- 
minals last received the signal. The input and output 
coupling networks, and indicators, may be considered as 
an integral part of the flip-flop. 

2 )  A device, as in (1) above, that is capable of count- 
ing modulo 2, in which case it might have only one input 
terminal. 

3) A sequential logic element having properties simi- 
lar to (1)  or (2)  above. 

floating point. Pertaining to a system in which the loca- 
tion of the point does not remain fixed with respect to 
one end of the numerical expressions, but is regularly 
recalculated. The location of the point is usually given 
by expressing a power of the base. 

forbidden combination. A code expression that is defined 
to be nonpermissible and whose occurrence indicates a 
mistake or malfunction. 

four-address. Pertaining to an instruction code in which 
each instruction has four address parts. In a typical 
four-address instruction the addresses specify the loca- 
tion of two operands, the destination of the result, and 
the location of the next instruction to be interpreted. 

See also three-plits-oite-address. 

gate. 1)  A device having one output channel and one or 
more input channels, such that the output channel state is 
completely determined by the contemporaneous input 
channel states, to within switching transients. 

2 )  A coinbiiratioiial logic element having at least one 
input channel. 

3) An A N D  gate. 
4) An OR gate. 

half-adder. A coiiiDim~tional logic element that has two 
input and two output channels for binary digits and 
whose output digits represent the sun1 of the input digits. 
Two half-adders can be used to make one binary adder 
that is capable of adding two binary digits and the carry 
from the preceding digit place. 

hardware. 1 )  Physical entities such as computers, cir- 

2 )  Parts made of metal such as fasteners, hinges, etc. 

A carry process such that if the current 
sum in a digit place is exactly one less than the base, the 
carry input is bypassed to the next place. The process- 
ing necessary to allow the bypass occurs before the carry 
input arrives. Further processing required in the place 
as a result of the carry input, occurs after the carry has 
passed by. Contrasted with cascaded carry. 

cuits, tape readers, etc. Contrasted with softzuare. 

high-speed carry. 

See also standing-on-nines carry. 

inhibit. 1 )  To prevent an event from taking place. 
2 )  T o  prevent a device or  logic element from produc- 

ing a specified output. 

input. 1) A channel for impressing a state on a device or 
logic  element. 

2 )  The state, or sequence of states, occurring on a 
specified input channel. 

instruction. A word or expression that specifies an opera- 
tion and the values or locations of all operands. The 
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instruction may specify some operands by the definition 
of the operation, and may use one or more addresses to 
specify the location in storage of other operands, where 
the result is to be stored, the next instruction, etc. See 
also conmand. 

See extract instriiction. 

instruction repertory. The set of operations that can be 
represented in a given instruction code. 

integrator. In a digital differential analyzer, a device 
using an accuinrrlator for numerically accomplishing an 
approximation to the mathematical process of integration. 

jump. 1 ) To (conditionally or  unconditionally) cause 
the next instruction to be obtained from a storage loca- 
tion specified by an address part of the current instruc- 
tion when otherwise it would be specified by some con- 
vention. See also conditional jrtmp, unconditional jump. 

Note:  If every instruction in the instructioii code speci- 
fies the location of the next instruction (e.g., in a three- 
plus-one-address code), then each one is not called a 
jump instruction unless it has two or  more address parts 
that are conditionally selected for the jump. 

2)  An instruction that specifies a jump. 

language ( in  Electronic Computers). 1)  A system con- 
sisting of a )  a well defined, usually finite, set of charac- 
ters ; b) rules for combining characters with one another 
to form words or other expressions; and c)  a specific 
assignment of meaning to some of the words or expres- 
sions, usually for communicating information or data 
among a groilp of people, machines, etc. . 

2) A system similar to the above but without any 
specific assignment of meanings. Such systems may be 
distinguished from (1) above, when necessary, by re- 
ferring to them as formal or  uninterpreted languages. 

See also code, machine language. 

length ( in  Electronic Computers). 1) A measure of the 
magnitude of a unit of data, usually expressed as a num- 
ber of subunits, e.g., the length of a record is 32 blocks, 
the length of a word is 40 binary digits, etc. 

2 )  The number of aubunits of data, usually digits or 
characters, that can be simultaneously stored linearly in 
a given device, e.g., the length of the register is 12 deci- 
mal digits or  the length of the counter is 40 binary digits. 
See also storage capacity. 

3 )  A measure of the amount of time that data is de- 
layed when being transmitted from point to point, e.g., 
the length of the delay line is 384 microseconds. 

See double length. 

line. See delay line. 

logic. 1) The result of planning a data-processing system 
or  of synthesizing a network of logic elements to perform 
a specified function. 

2 )  Pertaining to the type or physical realization of 
logic elements used, e.g., “diode logic”, “AND logic”. 

logic design. 1) The synthesizing of a network of logic 

clerrirrrts to perform a specified function. 

essi,lg system prior to its detailed engineering design. 

the loyir of the system, machine, or network. 

2 )  Loosely. the planning of a computer or data-proc- 

3) The result of ( 1 )  above, which frequently is called 

logic diagram. A diagram representing the logic elements 
and their iiiterconiiections without iiecessarily expressing 
construction or engineering details. 

logic element. .4 ro1r16inotional logic elenzeut or sequen- 
/in1 loyir elerrient. 

logic operation. 1 ) Nonarithmetic operations that are 
expressible in terms of the propositional calculus or a 
two-valued Boolean algebra operating on individual pairs 
of bits. 

2 )  Sometimes, nonarithmetic operations such as : com- 
pare, shift, and j u r n p .  

logic symbol. 1 ) A symbol used to represent a logic ele- 
irrerit graphically. 

2 )  A symbol used to represent a logic connective. 

machine check. 1 )  An aritowrotic check.  
2 )  A proyr.crrriiricd c h e c k  of machine functions. 

machine language. 1 )  A lirnyrrage, occurring within a 
machine, ordinarily not perceptible or intelligible to per- 
sons without special equipment or  training. 

2 )  A translation or transliteration of (1)  above into 
more conventional characters but frequently still not in- 
telligible to persons without special training. 

magnetic core. A configuration of magnetic material that 
is, or is intended to be, placed in a rigid spatial relation- 
ship to  curren-carrying conductors and whose magnetic 
properties are essential to its use. For example, it may 
be used : 

( a )  to concentrate an induced magnetic field as in a 
transformer, induction coil, or armature, (b )  to retain a 
magnetic polarization for the purpose of storing data, or 
(c)  for its non-linear properties as in a logic element. 
It may be made of iron wires, iron oxide, coils of mag- 
netic tape, ferrite, thin film, etc. 

magnetic disc. A flat circular plate with a magnetic sur- 
face on which data can be stored by selective polariza- 
tion of portions of the flat surface. 

magnetic drum. A right circular cylinder with a magnetic 
surface on which data can be stored by selective polariza- 
tion of portions of the curved surface. 

magnetic storage. A method of storage that uses the mag- 
netic properties of matter to store data by magnetization 
of materials such as cores, films, or  plates, or  of material 
located on the surfaces of tapes, discs, or drums, etc. 

See also magnetic core, magnetic drum, magnetic tape. 

magnetic tape. 1) A tape with a magnetic surface on 
which data can be stored by selective polarization of por- 
tions of the surface. 
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2)  A tape of magnetic material used as the constituent 
in some forms of magnetic cores. 

magnetic thin film. A layer of magnetic material, usually 
less than 10,000 Angstroms thick. In electronic com- 
puters, magnetic thin films may be used for logic or  
storage elements. See also ~rragircfic core. 

major cycle. In a storage device that provides serial ac- 
cess to storagc positions, the time interval between suc- 
cessive appearances of a given storage position. 

malfunction. An error that results from failure in the 
hardware. 

marginal check. A preventive maintenance procedure in 
which certain operating conditions, (e.g., supply voltage 
or frequency) are varied about their nominal values in 
order to detect and locate incipient defective parts. See 
also check. 

mathematical check. A programmed check of a sequence 
of operations that makes use of the mathematical prop- 
erties of the sequence. Sometimes called a control. 

matrix ( in  Electronic Computers). A logic network 
whose configuration is an array of intersections of its 
input-output leads, with elements connected a t  some of 
these intersections. The network usually functions as an 
encoder or decoder. See also encode, decode, translate. 
N o f e :  A translating matrix develops several output sig- 
nals in response to several input signals; a decoder de- 
velops a single output signal in response to several input 
signals (therefore sometimes called an A N D  matrix) ; 
an encoder develops several output signals in response to 
a single input signal and a given output signal may be 
generated by a number of different input signals (there- 
fore sometimes called an O R  matrix). 

memory. Same as storage. 

minor cycle. In a storage device that provides serial 
access to storage positions, the time interval between the 
appearance of corresponding parts of successive words. 

A human error that results from incorrect pro- mistake. 
gramming, coding, manual operation, etc. 

multiple-address. Pertaining to an instruction code in 
which each instruction has more than one address part. 

A 6use-niii~irs-ones complement with nines complement. 
a base of ten. 

noise ( in  Electronic Computers). 1 ) Random variations 
of one or more characteristics of any entity, such as volt- 
age, current, data, etc. 

2 )  Any disturbance tending to  interfere with the nor- 
mal operation of a device or system. 

notation. See positional notation. 

number. 1 ) Formally, an abstract mathematical entity 
that is a generalization of a concept used to  indicate 
quantity, direction, etc. In  this sense a number is inde- 
pendent of the manner of its representation. 

7 

2 )  Commonly: A representation of a number as de- 
fined above (e.g., the binary number “10110”, the deci- 
mal nuniber “3695”. or a sequence of pulses). 

3) .4n expression, composed wholly or partly of digits, 
that does not necessarily represent the abstract entity 
mentioned i n  the first meaning. 
h ’o t r :  Whenever there is a possibility of confusion be- 
tween meaning ( I )  and meaning ( 2 )  or  ( 3 ) ,  it is usu- 
ally possible to make an unambiguous statement by using 
“number” for meaning ( 1 ) and “numerical expression” 
for nieaniiig ( 2 )  or (3).  

octal. Pertaining to the number representation system 
with a base of eight. Originally called octonary. 

octonary. Same as octal. 

one-address. Pertaining to an iiistrrrstion code in which 
each instruction has one addrcss part.  Also called single- 
address. In a typical one-address instruction the address 
may specify either the location of an operand to  be taken 
from storage, the destination of a previously prepared 
result, or the location of the next instruction to  be in- 
terpreted. In a one-address machine, the arithmetic unit 
usually contains at least two storage locations, one of 
which is an accumulator. For example, operations re- 
quiring two operands may obtain one operand from the 
main storage and the other from the storage location in 
the arithmetic unit that is specified by the operation part. 

one-plus-one-address. Pertaining to a two-address code 
i n  which one address part always specifies the location 
of the next instruction to be interpreted. 

ones complement. A base-irrii~us-ones roniplewrent with a 
Otrsc of two. 

operand. 

operation. 1 )  A program step undertaken or executed 
by a computer, e.g., addition, multiplication, extraction, 
comparison, shift, or transfer. The operation is usually 
specified by the opcrafioit part of an instruction. See also 
operatioit code. 

2) The event or specific action performed by a logic 
element. 

3)  Loosely : contntand. 
See logic operation. 

That which is, or is to be, operated upon. 

operation code. 1)  The operations that a computing sys- 
tem is capable of executing, each correlated with its 
equivalent in another language ; e.g., the binary or  alpha- 
numeric codes in machine language along with their 
English equivalents ; the English description of opera- 
tions along with statements in a programming language 
such as COBOL, ALGOL or FORTRAN.  

2 )  The code that represents or  describes a specific op- 
eration. The operation code is usually the operation part 
of the instruction. 

operation part. The part of an instruction that usually 
specifies the kind of operation to  be performed. 

OR gate. A conzbinatioiial logic element such that the 



output channel is in its “one” state if and only if a t  least 
one of the input channels is in its “one” state. 

order. 1) Same as instruction. 
2)  Same as conimand. 
3) Loosely, same as operation part. 

N o t e :  The use of “order” in the computer field as a 
synonym for terms similar to  the above is losing favor 
owing to  the ambiguity between these meanings and the 
more common meanings in mathematics and business. 

output. 1) A channel for expressing a state from a de- 

2 )  The state, or sequence of states, occurring on a 
vice or logic eleiiient. 

specified output channel. 

overflow. 1)  The condition that arises when the result of 
an arithmetic operation exceeds the capacity of the num- 
ber representation in a digital computer. 

2)  The carry digit arising from this condition. 

parallel ( in  Electronic Computers). 1)  Pertaining to the 
simultaneity of two or more processes. 

2) Pertaining to the simultaneity of two or more simi- 
lar or identical processes. 

3) Pertaining to simultaneous processing of the indi- 
vidual parts of a whole, snch as the bits of a character 
and the characters of a word, using separate facilities for 
the various parts. 

See also serial-parallel. 

parity. Pertaining to the use of a self-checking code em- 
ploying binary digits in which the total number of 1’s 
(or  Os) in each permissible code expression is always 
even or always odd. A check may he made for either 
even parity or  odd parity. 

parity check. 

part. 

partial carry. 

An automatic check based on parity. 

See address part, operation part. 

A carry process in which a carry resulting 
from the addition of previous carries is temporarily not 
forwarded to another place, e.g., when forming the par- 
tial product by left-hand and right-hand components in 
multiplication. Contrasted with complete carry. 

place. In positional notation, a position corresponding to 
a given power of the base, a given cumulated product, or 
a digit cycle of a given length. I t  can usually be speci- 
fied as the nth character from one end of the numerical 
expression. 

point. In positional notation, the character, or implied 10- 
cation of such a character, that separates the integral 
part of a numerical expression from the fractional part. 
Since the place to the left of the point has unit weight in 
the most commonly used systems, the point is sometimes 
called the units point, although it is frequently called the 
binary point in binary notation and the decimal point in 
decimal notation. ’ 

See Breakpoint, fixed point, floating point. 

positional notation. 1 ) A number-representation system 
having the property that each number is represented by 
a sequence of characters such that successive characters 
of the sequence represent integral coefficients of succes- 
sive integral powers of a given integer, called the base, 
and such that the sum of these powers, each multiplied 
by its coefficient, equals the number. Each Occurrence of 
a given character represents the same coefficient value. 
(See note below.) 

2 )  A number-representation system having the prop- 
erty that each number is represented by a sequence of 
characters such that successive characters of the sequence 
represent integral coefficients of accumulated products 
of a sequence of integers (or  reciprocals of integers) and 
such that the sum of these products, each multiplied by 
its coefficient, equals the number. Each occurrence of a 
given character represents the same coefficient value. 
(See note below.) 

3 )  A numher-represcntation system such that if the 
representations are arranged vertically in order of mag- 
nitude with digits of like significance in the same column, 
then each column of digits consists of recurring identi- 
cal cycles (for numhers sufficiently large in absolute 
value) whose length is an integral multiple of the cycle 
length in the column containing the next-less-significant 
digits. (See note below.) 
h ‘o t r :  The binary and drci~nal  systems are examples of 
( l ) ,  ( 2 ) ,  and (3) ,  above. The biquinary system is an 
example of (2)  and (3).  The Gray code system is an 
example of (3)  only. 

precision. The quality of being exactly or sharply defined 
or stated. A measure of the precision of a representation 
is the nuniher of distinguishable alternatives from which 
it was selected, which is sometimes indicated by the num- 
ber of significant digits it contains. See also accuracy. 

See doirblc precision. 

problem. See check problem. 

program. 1 )  A plan for the solution of a problem. See 
also roiitinc. 

2)  To prepare a program. 

programmed check. .A chcrk performed by programmed 
operations. 

radix. Same as base. 

read. T o  acquire data, usually from some form of storage. 
See also w i f e .  

redundant. Pertaining to characters that do not contribute 
to the information content. Redundant characters are 
often used for checking purposes or to improve relia- 
hility. See also parit!,, sclf-checking code, error-detect- 
in!/ rodc, for.biddcrl-cor,fbirlatiorl, check digit. 

regenerate. 1 )  To bring something into existence again 
after decay of its own accord or after intentional de- 
struction. 

2 )  (In Storage Tubes) to replace charge to over- 
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come decay effects, including loss of charge by reading. 
3 )  ( In  storage devices in which physical states used 

to represent data deteriorate) to restore the device to its 
latest undeteriorated state. 

See also rewrite. 

register. A device capable of retaining a small amount of 
data, usually that contained in a single word. 

See circulatiiig register. 

repertory. See instruction repertory. 

reset. 1)  To restore a storage device to a prescribed state 
not necessarily that denoting zero. 

2 )  Same as clear (2 ) .  
See also set. 

rewrite. 1 ) T o  write again. 
2 )  In a destructive-read storage device, to return 

See also regeiierate. 
data to the state it had prior to reading. 

the 

ring counter. A loop of interconnected bistable elements 
such that one and only one is in a specified state at any 
given time and such that, as input signals are counted, 
the position of the one specified state moves in an ordered 
sequence around the loop. 

decimal digits serially but handles the bits that comprise 
a digit in parallel. 

set. 1)  To place a storage device in a specified state. 
2)  To place a binary cell in the “one” state. 
See also clear, reset. 

sexadecimal. Pertaining to the number representation 
system with a base of sixteen. 

shift. Displaccment of an ordered set of characters one 
or more places to the left or  right. If the characters are 
the digits of a numerical expression, a shift might be 
cquivalent to multiplying by a power of the base. 

See cyclic shif t .  

sign digit. A character used to designate the algebraic 
sign of a number. 

single-address. Same as one-address 

software. 1 ) Computer programs, programming lan- 
guages and systems. 

2 )  The collection of related utility, assembly, and 
other programs that are desirable for properly present- 
ing a given machine to a user. 

3 )  Detailed procedures to be followed, whether ex- 
pressed as programs for a computer or as procedures for 
an operator or other person. 

ings, computer-program listings and diagrams, etc. 
4) Documents, including hardware manuals and draw- 

5 )  Items such as those in ( l ) ,  ( Z ) ,  (3) and (4)  as 

routine. A set of instruction> arranged in proper sequence 
to cause a computer to  perform a desired task. 

See check routine. 

selection check. .4 check (usually an aiitomatic check)  
to verify that the correct register, or other device, is 
selected in the interpretation of an instruction. 

contrasted with hardware. 

standing-on-nines carry. A high-speed carry in the deci- 
mal system. 

self-checking code. A code that uses expressions such 
that one (or more) error(s)  in a code expression pro- 
duces a forbiddcii combiimtiou. Also called an error- 

staticize. To convert serial or time-dependent parallel 
data “Ito static 

detecting code. 
See also parity. 

sequential logic element. .4 device similar to a combina- 
tioiiul logic elemciit except that, for a given sequence of 
instants of time measured from some starting point, the 
output channel state for each instant is determined com- 
pletely by the input-channel-state combinations occurring 
at that and all or some previous instants of time. 

serial. 1)  Pertaining to the time-sequencing of two or 
more processes. 

2 )  Pertaining to  the time-sequencing of two or more 
similar or identical processes, using the same facilities 
for the successive processes. 

3 )  Pertaining to the time-sequential processing of the 
individual parts of a whole, such as the bits of a char- 
acter, the characters of a word, etc., using the same fa- 
cilities for successive parts. 

See also srrial-parallel. 

serial-parallel. Pertaining to processing that includes both 
serial and purullel processing, such as one that handles 

storage. 1)  Pertaining to a storage devirc. 
2 )  Same as storage device. 
3 )  In a computer, a imit used primarily to retain data. 

.Also called memory. 
See assoriatirv storage, riiagitetic storage. 

storage capacity. The amount of data that can be con- 
tained i l l  a storage device. The units of capacity are bits, 
characters, words, etc. For example, capacity might be 
“32 bits,” “10,000 decimal digits,” “16,384 words with 
ten alphanumeric characters each.” 
N o t e  1 :  When comparisons are made among devices 
using different character sets and word lengths, it may 
be convenient to express the capacity in equivalent bits, 
which is the number obtained by taking the logarithm to 
the base 2 of the number of usable distinguishable states 
in which the storage can exist. 
N o t e L :  The “storage (or memory) capacity of a com- 
puter” usually refers only to the internal storage section. 

X device i n  which data can be stored and 
from which it can be copied at a later time. The means 

storage device. 
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of storing data may be chemical, electrical, mechanical, 
etc. 

store. 1)  To retain data in a device from which it can be 

transfer check. A check (usually an automatic check) on 
the accuracy of the transfer of a word. 

transfer of control. 

translate. 1 ) To encode or decode. See also matrix. 

Same as  jump. 
copied at  a later time. 

2 )  To put data into a storage device. 
3 )  Sometimes, a device capable of storing as in (1). 

2) To convert expressions in one language to syn- 
onymous expressions in another language. 

symbol. See logic symbol. 

tape. See inagnetic tape. 

tens complement. 

ternary. 

A true complement with a base of ten. 

Pertaining to  the numher-representation system 
with a base of three. 

test. 1 )  To ascertain the state or  condition of an  element, 
device, program, etc. 

2) Sometimes used as a general term to include both 
check and diagnostic procedures. 

3) Loosely, same as check. 

thin film. 

three-address. 

See nlagnetic thin film. 

Pertaining to  an instruction code in which 
each instruction has three address parts. Also called 
triple-address. In a typical three-address instruction the 
addresses specify the location of two operands and the 
destination of the result, and the instructions are taken 
from storage in a preassigned order. See also two-plus- 
orce-address. 

three-plus-one-address. Pertaining to a four-address code 
in which one address part always specifies the location of 
the next instruction to  be interpreted. 

threshold element. 1 ) A cowlbinational logic element 
such that the output channel is in its “one” state if and 
only if a t  least n input channels are in their “one” states, 
where n is a specified fixed non-negative integer, called 
the threshold of the element. 

2)  By extension, a similar element whose output chan- 
nel is in its “one” state if and only if a t  least n input 
channels are in states specified for them, not necessarily 
the “one” state hut a fixed state for each input channel. 

time. See access time, word time. 

track ( in  Electronic Computers). The portion of a mov- 
ing-type storage medium that is accessible to a given 
reading station; e.g., as on film, drum, tapes, or  discs. 
See also bard. 

transcribe. To convert data recorded in a given medium 
to the medium used by a digital computing machine (or 
vice versa). 

triple-address. Same as  threc-address. 

true complement. A number representation that can be 
derived from another by subtracting each digit from one 
less than the base and then adding one to the least sig- 
nificant digit and executing all carries required. Tens 
coiriplcirrcirfs and twos  coniplerrients are true comple- 
ments. 

two-address. Pertaining to  an instruction code in which 
each instruction has two address parts. Some two- 
address instructions use the addresses to specify the lo- 
cation of one operand and the destination of the result, 
but more often they are one-plus-one-address instruc- 
tions. 

two-plus-one-address. Pertaining to a three-address code 
in which one address part always specifies the location 
of the next instruction t o  he interpreted. 

twos complement. 

unconditional jump. 

A frue corriplement with a base of two. 

An instruction that interrupts the 
normal process of obtaining instructions in an ordered 
sequence, and specifies the location of the next instruc- 
tion. See jiirap. 

unconditional transfer of control. Same as unconditional 
juirzp. 

unit. A portion of a computer that constitutes the means 
of accomplishing some inclusive operation or  function, 
as : arithmetic unit. 

verify. To compare the results of one transcription against 
the results of another transcription of the same data. 

See also check. 

volatile. Pertaining to a storage device in which data 
cannot be retained without continuous power dissipation. 
Mote: Storage devices or  systems employing non-vola- 
tile media may or  may not retain data in the event of 
planned or  accidental power removal. 

word ( in  Electronic Computers). An ordered set of char- 
acters that is the normal unit in which data may be 
stored, transmitted, o r  operated upon within a given 
computer. 

transfer. 1)  To transmit data from one device to another. word rime’ 

write. T o  introduce data, usually into some form of stor- 

Same as ’rza’Jor cyc1e. 

2 )  To j i m p .  
3 )  The act of transferring. age. See also read. 
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