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REPORT to the ASSOCIATION FOR COMPUTING MACHINERY

" We submit herewith our first attempt at a glossary of the
terms which are used in discussing the applications of digital
computers .to selence, englneering and industry.

For convenience 1n comparison, all related compound terms
have been listed under the noun rather than the adjectlve; and,
for brevity, no extensive cross-referencing has been provided.
For example, erasable storaze 18 found under storage, and there
is no entry af all under erasable.

The 1ist does not attempt to include the common terms of
business, mathematics, or loglc unless they have acquired an
added meaning. Nelther are ‘the words which are used, in the de-
sign, construction and maintenance of computers given unless
they are also terms used regularly by the programmers. Term-
inology used in the applications of punched card and analog
systems 1s omitted since it 1is not clear whether these should
be included in one general list or in several separate ones.

Even in the light of these restrictiaons, this glossary is
at best tentative and incomplete. It will improve 2as it 1s
used-~-provided that those who use .it will make known thelr com~
ments, mild or violent. The committee will continue to collect
opinions, arbitrate disagreements, and publish the results (next
edition goal: May, 1955). But supplying the opinions, correct=
ing the mistakes, and accepting the compromises needed to make
a truly satisfactory glossary 1s the resonsibility of every ACM
member and every computing machine user.

To encourage the reticent and assist the indolent, 2 ques~
tionnaire has been enclosed on which may be recorded an opinion
of any or all of the words defined here. Specific suggestions
of new terms and revised meanings are especially encouraged.
Extra copies of the questionnaire may be obtained by sending
a stamped,,self-addressed envelope to the committee chalrman.
Continued interest and help from all who are concerned should
enable the approximation to a definitive glossary to converge
rapidly. . ‘

: . . Committee on Nomenclature
June 2, 1954 . - o Grace Murray Hopper, Chalrman
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FIRST GLOSSARY OF

Access Time - (1) the time interval between the instant at which
Iniormation 1is: (a) called for from storage and the instant
at which delivery is completed, i.e., the read time; or
(v) ready for storage and the instant at which storage 1is
completed, 1.e., the write time.

(2) the latency plus the word-time.

Accunulator - the zero-access reglster (and associated equip-
ment) in the arithmetlic unit in which are formed sums
and other arithmetical and logical resultls.

Accuracy -“correctness”, or freedom from error, Accuracy con-
trasts with precision; e.g., @ four-place table, cor-
rectly computed, is accurate; a six-place table contaln-
ing an error 1is more precise but not accurate.

pdder - a device capable of forming the sum of two quantities.

Address = a label such as an integérior other set of char-
acters which identifies a regilster, location, or device
in which information is stored.

Absolute Address (Specific'Address) - the label(s) as-
signed by the machine designer to a particular
storage location.

.

Relative Address - a label used to identify a word in
. a routine or subroutine with respect to 1ts pos-
i1tion in that routine or subroutine. Relative
addresses are translated into absolute addresses
by the addition of some specific “reference” ad-
dress, usually that at which the first word of
the routine 1is stored.

Symbolie Address (Floating Addréss) - a label chosen to
identify a particular word, function or other in-
formation in a routine, independent of the loc- '
ation of the information within the routine.

Artthmatic Unit = that portion of the hardware of an automatic
digital computer in which arithmetical and logical oper-
ations are performed. : :

Assemble; Assembler, Assembly Routinej; Assembly - see Routine,

Bace (radix) - a number base; a guantity used implicitly to
define some system of representing numbers by positional
notation. ‘ : :

* Binary - involving the integer 2, as in a bilnary number system

“(pase 2), a binary cholce (vetween 2 alternatives), or
a binary operation (combining 2 quantities),
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PROGRAMMING TERMINOLOGY 3.

Bit - a binary digit; a duantum of information; a single pulse
In a group of pulses, . . .

Block = a group of words considered or transported.as a unit,
See also Item and Message.

Breakpoint - a point in a routine at which the computer may,
under the control of a manually-set switch, be stopped
for a visual check of progress,

Bus - a path over which information is transferred; a trunk.

Calculator - see Computer,

Call-number - a set of characters identifying a subroutine
and containing information. concerning parameters to be
inserted in the subroutine, information to be used in
generating the subroutilne, or information related to
the operands.,

Call-word - a call-number which fills exactly one word.

Capacity - the upper and lower limits of the numbers which may
be processed in a computer register, e.g., in the accum-
ulator. Quantities which exceed the capacity usually
.Interrupt the operation of the computer in some fashion,

Carry. - (1) the digit to be added to the next higher column
when the sum of the digits in one column equals or ex-
ceeds the number base; . )

(2) the process of forwarding the carry digit.

Cell - storage for one unit of information, usually one char-
_acter or one word. More specific terms (column, loca-
tion, and block), are preferable since there 18 no uni-
formity in the use of the term cell.,

Channel - a path along which information, particularly a series
of digits or “characters, may flow. In storage which'is
serial by character and parallel by bit (e.g., a mag-
netic tape or drum in some coded-decimal computers), a
channel comprises several parallel tracks., In a cir-
culating memory, a channel 1s one recirculating path
containing a fixed .number of words stored serially by
word. See also Group and Track. . e

Character - (1) one of a set of elementary symbols such as
those corresponding to the keys on a typewriter. The
symbols may include the decimal digits O through 9, the
letters A through Z, punctuation marks, operation sym-
bols, and any other single symbols which a computer may
read, store, .or write, ' o

(2) a pulse-code representation of such a symbol.
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Check = a means of verification.

Buillt-in Check - any provision constructed in hardware
for verifying the accuracy of information trans-
mitted, manipulated, or stored by any unit or.
device in a computer,

-

Duplicaticn Check - a check which requires that the re-
: sults of two independent performances (either con-
currently on duplicate equlpment or at a later

- time on the same equipment) of the same operation
be identical.

Twin Check - a continuocus duplication check achieved
by duplication of hardware. :

Mathematical Check - a check making use of mathematical
identities or other properties, frequently with
some degree of dilscrepancy being acceptable; e.g.,
checking multiplication by verifying that A-B = B-A,
checking a tabulated function by.differencing, ete.

Redundant Check = a check ﬁhich uses extra digits, short

of conmplete duplication, to help detect malfunc-
. tions or mistakes, ' .

Summation Check = a redundant check in which groups
of digits are summed, usually without regard for
overflow, and that sum checked agalnst a prev=-
lously computed sum to verify accuracy.

Parity Check - a summation check in which the
binary digits, in a character or word, are
added (modulo 2) and the sum checked against
a single, previously computed parity digit;
j.e., 2 check which tests whether the num-
ber of ones 1s odd or even,

Clear - to replace'information in a storage device by zero
as expressed in the number system employed. See Erase.

Code (noun) - a system of symbols and of the rules for their
use in representing information,

Computer Code (Machine Code) - the code representing
the operations built into the hardware of the com-
puter, -

Instruction Code - the symbols, names, and definitions
of all the instructions which are directly intel-
ligible ‘to a given computer or a given executilve
routine. '
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PROGRAMMING»iEBMINOLOGY 5.

Operatioﬁ Code - that parf of an instruction which des-
ighates the operation to be performed.

Pseudo-code = an arbitrary code, independent of the
hardware of a computer, which must be translated
into computer code if 1t 1s to direct the computer,

Pulée-code - sets of pulses to which particular mean-
ings have been assigned; the binary representa-
tions of characters.

Code (verb) - to prepare préblems in computer code or 1in pseudo-
code for a specific computer., : .

Coding - the 1list, in computer code or in pseudo-code, of the
successive computer operations required to solve a given
‘problem, . ' _ T

Absolute, Relative, or Symbolic Coding - coding in which

one uses apsolute, relative, or symbollc addresses,
respectively. : .

Rutomatic Coding = any technique in which a computer 1s
used to help bridge the gap between some "easiest"
form, intellectually and manually, of describing the
steps to be followed in- solving a given problem and
some % most efficient” final coding of the same pro-
blem for a given computer. Two baslc forms, defined
under Routine, are Compilation and Interpretation.

Collate - to combine two or more simllarly ordered sets of
items to produce another ordered set composed of infor-
mation from the original sets, Both the number of items
and the size of the individual items in the resulting
set may differ from those of either of the original
sets and of thelr sums.

Column (Digit Column) - one of the character or diglt pos-
itions in a positional notation representation of a
unit of information, Columns are usually numbered from
right to left column, zero belng the rightmost column
if there is no point, or the column immediately to the
left of the point if there 1is one. !

Cormand - a pulse,. signal, or set of signals initlating one

step in the performance of a computer operation, See
Instruction. v .

Comparator - a device for comparing two different transcrip-

Tions of the same information to verify the accuracy of
tianscription, especially of one copy of tape from an-
other, .
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Conditional - subject to the result of a comparison made during

é6.-  FIRST GLOSSARY OF

Comrare - to examine the representation of a quantity for the
purpose of discovering its rélationship to zero, or of
two quantities for the purpose of discovering ldentlty
-or relative magnitude. '

Comparison - the act of comparing and, usually, acting on the
result of the comparilson. ‘

Compile; Ccmpiler, Compiling Routine; Compillation =~ See ;
Routine. :

?Comnlement - a quantity which 1s derived from a given’quantity,

expressed to the base n, by one of the following rules
and which is frequently used to represent the negative
of the given quantity. . .

: (2) Complement on'n: subtract each diglt of the
given quantity from n-1, add unity to the least
significant digit, and perform all resultant
carrys. For example, the twos complement of
binary 11010 is 00110; the tens compiement of
decimal 456 is 5Lk, - '

(b) Complement on n-1: subtract each digit of the

© glven quantity from n-1, For example, the ones
complement of binary 71040 1is 00101; the nines
complement of decimal 456 1s 543,

N

“ _
Computer - (1) any device capable of accepting information,
applying prescribed processes to the information, and
supplying the results of these processes; :
(2) sometimes, more specifically, a device for per-
forming sequences of arithmetic and loglcal operations;
(3) sometimes, still more specifically, a stored-
program digital computer capable of performing sequences
of Internally-stored instructlons, as opposed to calecul=’
ators on which the sequence 1is impressed manually (desk
calculator) or from tape or cards (card programmed cal-
culator). : ' ‘

computation; subject to human intervention.
Contents = the information stored” in any storage medium.

The svmtol () is used to indicate " the contents of”;
e.g., (m) indicates the contents of the storage loc-
stion whose address is m; (A) indicates the contents
of register A; (T2) indicates the contents of the
tape on input-output unit two.’

Control Sequence - the normal order of selection of instructions
for execution. In some computers, one of the addresses in
each instruction specifies the control sequence, In most
other computers the sequence is consecutive except where

a Jump occurs. -
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PROGRAMMING TERMINOLOGY 7.

Control Unit - that portion of the hardware of an automatiec
digital computer which directs the sequence of operations,
interprets the coded instructions, and initiates the
broper commands to the computer circuits to execute the
Instructions. ’ ‘

Convert; Converter, Conversion Routine; Conversion - see Routine,

Cooy = to reproduce information in 3 new location replacing
whatever was previously stored there and leaving the
source of the information unchanged,

Counter - 3 device, register, or storage location for storing
integers, permlitting these integers to be increased or de-~
creased by unity or by an arbltrary integer, and capable
of being reset to zero or to an arbitrary integer,

Control Counter or Procram Counter, Cycle~counter or B-box
= Speclal counters constructed of hardware and
contained in the control unit,

Cycle (noun) - flg a set of operations repeated as a unit;
2) a non-arithmetic shift 1in which the digits
dropped off at one end of a word are returned at the other
end in circular fashion; cycle right and cycle lert,

) Méior Cycle - the maximum access time of a recirculating

' Serlal storage element; the time for one rotation,
€.8., of a magnetic drum or of pulses in an acous-

tic delay line. " A whole number of minor cycles.
Minor Cycle = the word time of a serial computer,

Cycle (verb) = to repeat a set of operations a prescribed num-
ber of times including, when required, Supplying necessary
" address changes by arithmetic brocesses or by means of a
‘hardware device such as a B-box or cycle-counter,

Cycle Index - the number of times a cycle has been qxeéuted;

"or the difference, or the negative of ‘the dif-
e€rence, between that number and the number of
repetitions desired, - .

Cycle Count - to Increase or decrease the cycle index by
’ unity or by an arbitrary,integer.

Cycle Criterion - the total number of'times the cycle is

to be repeated; the register which stores that
number, '

Cycle Reset = to return sz cycle index to its initial value,

Debug - to isolate -and remove all malfuhctions from a computer

or all mistakes from a routine, ;
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8. ' - FIRST GLOSSARY OF

Define - to igolate, uniquely identify, and deseribe an oper-
atlon or a set of operations such as a subroutine.

Diagram =~ a schematic representation of a sequence of subroutines
— deslgned to solve a problem; a coarser and less symbolilc
representation than a flow chart, freguently including
deseriptions in English words.

. Dbigit = one of the n symbols of integral value ranging from O
DiRLU L :

" to p-i inclusive in 3 scale of numbering of base n, €S~
.gec§aléy one of the ten decimal digits 0, 1, 2, 3, L, 5,
2 T2 29 7o / - }

Check Digit - one or more redundant digits in a character
~—oF word, which depend upon the remaining digits in
puch a fashion that 1f a digit changes, the mal-
function can be detected. :

Coded Deeimal Digit - one of ten arbitrarily-selected pat-
' —forns of ones and zeros used to represent the dec~
imal digits. _ ,

Douybler~ ?eeigioq Quéntit
“digits as are norma
R J

-a quantif& having twice as many
11y carried In a specific computer.

" Pump = to withdraw all power accidentaily or intentionally.

DC Dump -~ the condition resulting when DC power is with-
dravn from a computer whiech uses volatile storage,
i,e,, loss of stored information,

’Dummx - gn artifiecial address,’instruction, or otbér unit. of in-

ormation inserted solely to fulfill preseribed conditlons
such as word-length or block-length) without affecting
eperations,

Edit = to rearrange information. Edlting may involve the dele-
tion of unwanted data, the selectlon of pertinent data,
the insertion of invariant symbols such as page numbers

and typewriter characters, and the applieation of standard
processes guch as zero-suppression,

Erase = to replace all the binary digits in a storage device by
binary zeros, In a binary computer; g¢rasine 18 equivalent
to elearing, whlle in a coded decimal computer where the
pulse code Tor decimal zero may eontain binary ones, clear-
ing leaves decimal zero while erasing leaves all-zero pulse
°°d~€§ . )

Error ~ the amount of leoss of precision in & quantity; the dif-
feromce between an accurate quantity and 13 caleulated
approximation, : =7
(see next page)




et

e e e e

il

-

PROGRAMMING TERMINOLOGY 9.

Truncation Error = the error resulting from the use of only
a2 finite number of terms of an infinite series, or
from the approximation of operations in the infin-
ftesimal calculus by operations in the calculus of

finite differences.

Inherited Error = the error in the initial values; espec-~
: 1ally the error inherited from the previous steps
in the step-by-step integration.

Rounding Error - the error resulting from deleting the less
s significant digits of a quantity and applying some
rule of correction to the part retalned.

Errors occur in numerical methods; mistakes occur in pro-
grams, coding, data transcription, -and operating; malfunc-
tions occur in computers. :

Exchange - to interchange the contents of two storage devices or
locations, _ :

Extract - to replace the contents of specific columns of a quan-
tity (as indicated by some other quantity called an extrac-
tor) by the contents of the corresponding column.at a third
quantity; .to remove from a set of items of information all

, those items that meet some arbitrary criterion.

Field - a set of one or more characters (not necessarily all
lying in the same word) which 1is treated as a whole; a
unit of information, - See also Item, Key.

Card Fieid - g set of card columns fixed as to number and
position .into which the same unit of information
. 1s regularly entered.

File - 8 siquentialiset of items (not necessarily all of the same
size), ’

Fixed-point Representation - a notation or system of arithmetic
in which 21l numerical quantities are expressed by a pre-
determined number of digits with the point implicitly loc-
ated at some predetermined position.

Floating-point Revresentation-- a notation in which a number x is
~ represented by 2 pair of numbers y and z (and two integers
n and m which are understood parameters in any_given repre-
" sentation) with y and z chosen so that x = y.n“ where z is
an integer, ordinarily either m > Iyl 2 m/n, or y = O(where
n is usually 2 or 10 and m is usually 1). The quantity y
18 called, the fraction or mantissa; the integer z 1s called
the exponent or characteristic, .

Flow Chart = a graphical represéhtatioﬁ of a sequente of op-
erations, using symbols to represent the operations

such as compute, substitute, compare, jump, copy, read,
write, etc, A flow chart 1s a more detalled represent-

ation than a dlagran.
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10, . * FIRST GLOSSARY OF

Flow Diagram - a diaéram. See Diagram and Flow Chart,

Force - to intervene manually in a routine and cause the com-
puter to execute a Jump instruction.

Function Table - two or more sets of information so arranged
that an entry 1n one set selects one or more entries
in the remaining sets; a dictiondry; a device construc-
ted of hardware, or a subroutine, which can either (a)
decode multiple inputs into a single output or (b) en-
code a single input into multiple outputs,

Generate; Generator, ‘Generative Routine; Generation - see
Routine,

- Hardware - the mechanical, magnetic, electrical, and electr-

onic devices from which a computer 1s constructed.

Ignore - a typewriter character indicating that no action .
whatsoever be taken, (In Teletype or Flexowriter code,
all holes punched is an 1gnore).

Information - a set of symbols or an arrangement of hardware
that designates one out of a finite number of alterna-
tives; an aggregation of data which may or may not be

-organlized.

Input - information transferred from secondary or external
storage into the internal storage of -the computer,

Instruction - a set Of characters which defines an operation

together with one or more addresses (or no address) ,and
which, as a unit, causes the computer to operate accord-
ingly on the indicated quantities., The term “instruc-
tion” is preferable to the terms “%command” and ‘'t order” ;
command is reserved for electronic signals; order is re-
served for *the order of ‘the characters* (implying se-
quence) or “the order of the interpolation?® , etec,

Breakpoint Instruction - an instruction which, 1f some
specified switch is set, will cause the computer
to stop.

Conditional Breakpoint Instruction - a conditional Jump
instruction which, 1if some specifled switch is
set, will cause the computer to stop, after
which either the routine may be continued as
coded or a Jjump may be forced.

Zero-address Instruction = an instruction specifying
an operation in which the location of the oper-
ands are deflned by the computer code, so that
no address need by given explicitly.

(see next page)
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PROGRAMMING TERMINOLOGY ‘ 11,

One-address Instruction (Single-address Instruction) =
an instruction consisting of an operation and
exactly one address. The instruction code of
a single-address computer may include both zero-

and multi-address instructions as special cases.

Two-, Three-, Or Four-=24ddress Instruction - an instruc-
: tion consisting orf an operation and 2, 3, or
addresses, recspectively.

One-plus—-one-, OTr Three-plus-one-address Instruction -
2 two- or rour-address instruction, respectively,
in which one of the addresses always specifies
the location of the next instruction to be per-
formed. '

Multi-address.Instruction - an instruction consisting
of -an operation and more than one address.

Interpret, Interpreter, Interpretive Routine, Interpretation -

see Routine.

Item - a set of one or more flelds containing related inform-
* ation; a unit of correlated information relating to a
single person or object.

Jump.- an instruction or signal which, conditionally or un-

conditionally, specifies the location of the next in-
struction and directs the computer to that instructlon.

, A jump 1is used to alter the normal sequence control of
the computer. Under certain special conditlons, a Jump
may be forced by manual interventlon.

Key - a set of charactefs,‘forming a field, used to ildentify
‘an ltem, '

Latency - in a serial storage system, the access time less the
word time, e.g. the time spent waiting for the desired
location to appear under the drum heads or at the end
of- an acoustic tank. < ‘ .

Library - an ordered set or collection of standard and proven
routines and subroutinés by which problems and parts of
problems may be solved, usually stored in relative or
symbolic coding. (A llbrary may be subdivided into var-
ifous volumes, such as floating decimal, double-precision,
or complex, according to the type of arithmetilc employed
by the subroutines.) S

Location - a unit storage position in the main internal stor-
ag=, storing one computer word; a storage register,
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Loop = the répeiition of a group~of instructions 1in a routine,

—~— >

See also Cycle. .

Closed Loop - repetition of a group of instructions in-
definitely. .

Malfunction - a failure in the.operation of the hardware of a
computer. See also Error. ‘

Memory - see Storage.

Merge - to produce a single sequence of items, ordered accord-
ing to some rule (i.e., arranged in some orderly sequencej,
from two or more sequences previously ordered according

to the same rule, without changing the items in size,
_structure, or total number, DMerging is a special case
of collation.. ' .

Message = & group of words, varilable in length, transported
Message ,
as a unit. See also Item..

Mistake = a human blunder which results in an incorrect instruc-

tion in a program OT in coding, an incorrect element of

information, or an incorrect manual operation. See also
Error. :

Modifié% - a quantity, sometimes the cycle index, used to al-
Ter the address of an operand.

Modify - (1) to alter in. an instruction the address of the
operand. )

(2) to alter a subroutine according to a defined para-~

meter. . :

Notation, Positional Notation, Number System = a systematlc
method for representing Gumerical quantities in which
any quantity is represented,épproximately by the factors
needed to equate 1t to-a sum of multiples of powers of
some.chosen tase 1. ~That 1s, a number X : i

= q q-1 . 4 -1 '
. =z=ani*+a_ n + ... +2an ces
2y g-1 Fan +E +a_n"t+

+ a__pn-p :

= :f aini, -with n> aiz 0 for all 1, is-represented by
1=p -

ese a_p, with.a point to the right
1+ Pzr examrle, 1in decimal notation

4
lé in wnich n equals ten, X = 371.426
ot 7o+ 1+ 4207 4 2.10"2 + 6.10°2,

(continued on next page)
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Similarly in binary notation, in which n equals twoi
x = 1101.01 represents 1-27-+ 1.22 + 02 + 1 + 0+27

+ 1.272, which equals 13.75 in decimal notation., In
writing numbers, the base 1s sometimes indicated as a
subscript (itself always in decimal notation) whenever
there is any doubt about what base 1s belng employed
(e.g., 1101.11_ = 13.75 ). : .

Binary, Ternary, Quatenary, Quinary, Octal (Octonary),

Decimal, Duodecimal, Sexadecimal {Hexadecimal), OT

Duotricenary Notation - notaviond uUsing the base 2, 3,
4, 5, 8, 10, 12, 16 or 32 respectively.

Coded Decimal .Notation (Binary-coded Decimal) - decimal
notation in which the individual decimal diglts
are represented by some binary code.

Bi-quinary Notation = one of any numbfr of mixed-base
notations in which the term n"1n the defin-

i1tion above 1is replaced by the product?ﬁ m,.

In the biquinary system, mJ is two for J odd,
five for J even.

Normalize - see Standardiie.

Operand - any one of the quantities enterlng or arising in an
operation. An operand may be an argument, a result, a
‘parameter, or an jndication of the location of the next
instruction. ;

2) the action specified by a single computer in-
struction or pseudo-instruction;
(3) an arithmetical, logical, or transferal unit
of a problem, usually executed under the directien of a
. subroutine.

Operation - élg a defined action;

Corputer Operation - the electronic operation of hard-
ware resulting from an instruction. :

Complete Cperztion = an operation which includes (a).
obtaining all operands from storage, (b) perform-
ing the operatlon, (¢) returning resulting oper-

ands to storage, and d) obtaining the next instruc-

tion.

Arithmetical Cperations = opérations in which riumerical
wantities form the elements of the calculation
e.g., addition, subtraction, multipiication,
division).

(see next page)
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Lorical Operations - operations In which logical (yes-
or-no) quantities form the elements beling oper=-
ated on (e.g., comparison, extraction), A
usual requirement is that the value appearing
in a given column of the result shall not de-
pend on the values appearing in more than one
given cclumn of each of the arguments,

Transfer Overations (Storage Operations) = operations

— which move information from one storage loc-

ation or one storage medium to another (e.ges
‘pead, pecord, copy, transmit, exchange). Trans-
fer is sometimes taken to refer specifically
To movement between different media; storage .
to movement within the same medlum.

Red-tape Operations - operations which do not directly
contribute to the result; 1.,e., arithmetical,
logical, and transfer operations used 1in mod-
i1fying the address sectlon of other instruc-
tions, in counting cycles, in rearranging data,
ete. : .

Although many operations fit the above defin-
itions of two or more of the terms arithmet-
i1cal, logical, transfer, and red-tape, these

. Terms are frequently used loosely to divide
the operations of a given routine or of a
given instruction code into four mutually
distinct classes.depending on the .primary func-
tion,intended for the glven operation in the
the case at hand.

Operation Number - a number indicating the position of an oper-
atlon or its equivalent subroutine in the sequence form-
ing a problem routine. When a problem is stated in pseudo-
code each step must sometimes be assigned an operation
number, )

Order - a defined successive arrangement of.elemeﬁts or events,
See also Instructilon, :

Output - (1) information transferred from the internal storage
of a compufer to secondary or external storage.
(2) information transferred to any device exterior to
the computer. :

Overflow (over capacity) - in an arithmetic operation, the gen-

eration of a quantity beyond the capacity of the register
or location which is to recelve the result, .
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*  PROGRAMMING TERMINOLOGY 15.

Pack - to combine several different fshort” elements of inform-—

ation into one word; e.g., storing one man®s pay number,
pay rate, tax exemptions, etc., in different sets of digit
columns in" one word, or storing several different pay-
ments in one word, ) :

Paraliel - handled simultaneously in separate facilitles. See

also Transfer and Storage,

Pafameter - (1) in a subroutine, a quantity which may be given

Patch

Point

different values when the subroutine is used in differ-

ent main routines or in different parts of one main rou-
tine, but which usually remains unchanged throughout
any one such use, '

(2) in a generator, a quantity used to specify in-
put-output devices, to designate subroutines to be in-
cluded, or otherwise to describe the desired routine to
be generated. ‘

Preset Parameter = a parametér incorporated into a sub-
routine during input.

Program Parameter - a parameter incorporated into a sub-

Toutine during computation, A program parameter
frequently comprises a word stored relative to
either the subroutine or the entry point and
.dealt with by the subroutine durlng_each refer-
ence. It may be altered by the routine and/or
may vary from one point of entry to another,

~ a section of coding inserted into a routine (usually
by explicitly transferring control from the routine to
the patch and back again) to correct a mistake or alter
the routine.

(base point, radix point) - the dot that marks the sep-
aration between the integral and fractional parts of a
quantity; 1.e., between the coefficlients of the zero-
and the minus one powers of the number base. It 1s
usually called, for a number system using base two, a
binary point; for base ten, a-decimal point, etc. See

- Notation, . . :

Post Mortem - a routine which, eiﬁher automatically or on dem=~

and, prints information concerning the contents of the
registers and storage locations at the time the routine
stopped, in order to assist in the location of a mistake
in coding. - See Routine, : :

Precision - the degree of exactness with which a quantity 1s

stated; a relative term often based on the number of
significant digits in a measurement. See also Accuracy.
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tonstore - (1) to set an 4nitial value for the address of an
- operand or a cycle index; to restore.
(2) loosely, to store a quantity in an available

or convenient location pefore it is required in 2 routine,

Frocran (noun) - a plan for the solution of a problem, A com-
plete program includes plans for the transcription of

data, .coding for the computer and plans for the absorp-
tion of the results into the system., The 1ist of coded

instructions 1s called a routine, which see.

Prorram (verb) - to plan 2 computation or process from the
asking of a question to the delivery of the results, in-
eluding the integration of the operation into an existing
system, Thus programning consists of planning and coding,-
including numerical analysis, systems analysis, specific-
ation of printing formats, and any other functions nec-
essary to the integration of a computer in a system. See
Code (noun). '

Automatic Programming = any technique in which the com=
puter is used to help plan as well as to help
code a problem, See Coding.

Optimum Programming - improper terminology'for minimal
: latency coding, 1l.e., for producing a minimal lat-
ency routine. See Routine. .

Pseudo-code - see Code (noun).
Pseudo-random Sequence (Pseudo-randonm Numbers) - a sequence of

numbers produced by a definite recursive rule but satis-
fying one or more of the standard tests for randomness.

Quantity - a positive or negative real number in the mathematical
sense., The term quantity 1s preferred to the term number
in referring to numeric data;. the term number is used in
the sense"of natural number and reserved for ''the number
of digits", the-‘number of operations”, etc.

fandom Access = access to storage under conditions in which the
next position from which information 1s to be obtained is
in no way dependent on the previous one. :

Range - the set of values over which a furiction may vary.

Raadq - to copy, usually from one form of storage ‘to anbthef,
particularly from external or secondary storage to inter-
nal storage; to sense the meaning of arrangements of hard-
vare.

S Dral-time Ooeration,.On-liné Operation, Simulation - processing
data in synchronism with a physical process in such a

fazhian that the results of the data-processing are use-
ful to the physical operation. - :
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PROGRAMMING TERMINOLOGY ' A 17.

Record (Reference Record) - (1) a l1isting of information, usually
in printed or printable form. :

' 2) one output of a compller consisting of a list
of the operations and their positions in the final spec=
ific routine and containing information describing the
segmentation and storage allocation of the routine,

Recdrd (verpv) - to copy or set down in reusable form for future
reference, ’

Register - the hardware for storing one or more computer words,
Registers are usually zero-access storage devices, See

Storage,

Rerun (noun; yerb) = use of a rerun routine; to make use of a
rerun routine,. See Routine, . : :

‘Reset - to return a device to zero or to an initiai condition,

Restore - (1) to return a cycle index, a variable address, or
other computer word to its.initial value., See also Re-
set. ) : .

(2) periodic regeneration of charge, especially in

‘volatile, condenser-action storage systems,

" Rewind - to return a magnetic tape to its beginning,

Rollbatk - equivalent to rerun when referring to tape-sequenced

computers; to recapture tape-inscribed data.

Routine - a set of coded instructions arranged in proper
sequence to direct the computer to perform a desired
operation or serles of operations., ' See also'Subroutine.

Executive Routine (Master Routine) - 'a routine designed
to process and control other routines. A routine
used in realizing “‘aytomatic coding".

Compiler (Compiling Routine) - an executive routine which,

before the desired computation is started, trans- .

- ' lates a program expressed.in pseudo-code into
machine code (or into another pseudo=-code for
further translation by an interpreter), 1In ac-
complishing the translation, the compiler may be

required to:

Decode - to ascertain the intended meaning of the
individual characters or groups of characters
in the pseudo-coded program,

Corvert - to change numerical information from .
one number base to ancther (e.g., decimal to
binary) and/or from some form of fixed point
to some form of floating-point representation,
or vice versa. :

(see next page)
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S=iezt = to choose a needed subroutine from-a file
of subroutines. ~

Generate - to produce 2 needed subroutine from
parameters and skeletal coding.

Llloczte - to assign storage locations to the
main routines and subroutines, thereby fixing
the absolute values of.any symbolic addresses.
In some cases alliocation may require segmen-
tation. See Segment,

Assemble - to integrate the subroutines (supplied,
zicsted, or generated) into the main routine,
€., :

Adapt - Lo specialize te the task 2t hand by
means of preset parameters. ’

Orient - to change relative and symbolic ad-
aresses to absolute form. .

Inco:oofate - place in storage.

Record - to produce a reference record. See Record.

Intergreter {Interpretive Routine) - an executive rou-

tine which, as the computation progresses, trans-
lates a stored program expressed in some machine-
like pseudo-code into machine code and performs
the indicated operations, by means of subroutines,
as they’are translated. An interpretive routine
is essentially a closed subroutine which operates
successively on an indefinitely-long sequence -
of program parameters (the pseudo-instructions
and operands). It may usually be entered as a
closed subroutine and exitted by a pseudo-code
exlt instruction. .

Diagnostic Routine - a specific routine designéd to

Generzal

iooate . either a malfuction in the computer or
2 mistake in coding.

Routine. - a routine expressed in computer coding

Mini

Tal

LA

gesigned to solve a class of problems, specializing

to a specific problem when appropriate arametrilc
1Y I . pprop D

values are supplied. . P

Iatency Routine = especially in reference to

latency.

serial storage systems, a routine so coded,
2

by Judicinus arrangement of dztz and instruc-

tions in storage, that the actual latency 1s
appreciably less than the expected random-access

(see next page)
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PROGRAMMING TERMINCLOGY - 19,

erun Routine (Rollback Routine) - a routine designed
to be used in the wake of a computer malfunction
or a coding or orerating mistake to reconstitute
a routine frcm the last previous rerun point,

Rerun Point - that stage of a computer run at
which all Information pertinent to the
running of the routine 1s available elther
to the routine itself or to a rerun rou-
tine 1in order that a run may be reconsti-
tuted.

Service Routine - a routine designed to assist in the
actual operation of the computer. Tape compar-
.1son, block location, certain post mortems, an
correction routines fall in this class. :

Specific Routine - a routine expressed in speéific com-
puter coding designed to solve a particular math-
ematical, logical, or data~handling problem,

Test Routine - a routine deslgned to show that a com-
puter 1s functioning properly.

Run (noun) - one performance of a program on a computer; per-
formance of one routine, or several routines automat-
ically linked so that they form an operating unit,
during which manual manipulations are not required of
the computer operator,

Scale - to change the scale (i.e. the units) in which a var-
iable is expressed so as to bring it within the capaclty
of the machine or routine at hand., See also Standard-
ize,

Segment (noun) - in a routine too long to fit into internal
storage, a part short enough.to be stored entirely in
the Internal storage and containing the coding necessary
call in and Jump automdtically to other segments. Rou-
tines which exceed internal storage capacity may be
automatically divided into segmenss by a compiler,

Segment (verb) - to divide a routine in parts each consisting
of an integral number of subroutines, each part capable
of being completely stored in the internal storage and
containing the necessary instructions to jump to other
segments, o

Sense - 21; to examine, particularly relative to a criterion,
2) to determine the present arrangement of some ele-
ment of hardware, especilally a manually-set switch.
(3) to read holes punched in paper,
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Sentinel - a symbol marking the beginnihg or the end of some
' element 6f information such as a field, item, block,
tape, etc; a tag. .

Serial - handled one after the other in a single facility.
See also Transfer and Storage. ' :

Shift - to ﬁove the characters of a unit of information column-=
wise right or left.

-

v

Arithmetic Shift (Numerical Shift) - to multiply or divide
a quantity by @ power of the number base.

Cyclic Shift (Logical or Non-arithmetical shift) - a shift
in which the dlgits dropped off at one end of a
word are returned at the other 1n circular fashlon.

P LA

Skip - an instruction’to proceed to the next fnstruction; a :
“plank” instruction. . . :

- Sort - to arrange i1tems of informati6n according to.rules de-
pendent upon a key or field contained by the items.

i Wt A e

Standardiie - to adjust the exponent and maﬁtissa of a floating- :
point result so that the mantissa lles in the prescribed
normal range. ' See Floating-point Representation.
e :

[PTOR
L]

Storage - (1) eny device into which units of informatlon can
be copied, which will hold this informatlon, and fram
which the information-can be obtained at a later time.

(2) devices, such as plugboards, which hold inform-

ation in the form of arrangements of physical elements,

hardware, or equipment. _ ;

3) the erasable storage in any glven computer. . i

< e o ST o S
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The term "memory” 1s one of the 1ast remaining words of
the “maglc brain" class. The term storage 1s preferred.

D s e 0 o

Internal Storage - storage facilities forming an integral
physical part of the computersand directly con~-
trolled by the computer, See also Location and
Register. :

ot —— N g

- Secondary Storage - storage'facilities forming not an ’
. integrai part of the computer bulb directly linked
to and controlled by the computer; €.ge., magnetic

drum, magnetic tapes, etec. - !

External Storage - storage facillities divorced from the ¢
— the computer itself but holding information in

the form prescribed for the computer; €.8.,
. magnetic tapes, magnetic wire, punched cards,
. : etc,
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"PROGRAMMING TERMINOLOGY 21,

Erasable Storaze - storage media which can be erased

and reused; e.g., magnetic tapes.

Non-erasable Storage - storage media which cannot be

erased and reused, such as punched paper tapes,
and punched cards.,

- Parallel Storage - storage in which all bits, or charac-

ters, or (especlally) words are essentially
equally available 1in space, without time being
one of the coordinates., Parallel storage con-
trasts with serial storage. When words are in
parallel, the storage is sald to be parallel
by words; when characters withln words (or bi-

nary digits within words or characters) are deal-

with simultaneously, not one after the other,
the storage is parallel by characters (or par-
allel by bit respectively]).

Serial Storage - storage in which time 1s one of the

Dynamic

coordinates used to locate any given blt, char-
acter, or (especially) word., Storage in which
words, within given groups of several words,
appear one after the other in time sequence,
and 1n which access time therefore includes a
variable latency or waiting time of zero to
many word-times, is sald to be serial by word.
Storage in which the individual bits comprising
a word appear in time sequence 1s serial by bit,
Storage for coded-decimal or other non-oinary
numbers in which the characters appear in time
sequence 1s serial by character; e.g., magnetic
drums are usually serial by word but may be
serial by bit, or parallel by bit, or serial

by ‘character and parallel by bit, etec.

Storage (Circulating or Recirculating Storage) -

storage such that information at a certain pos-
ition is moving in time and so is ' not always
avallable 1lnstantly; e.g., acoustic delay line,
magnetic drum.

Static Storage - storage such that information 1s fixed

in space and avallable at any time; e.g., flip-
flop, electrostatic, or coincident-current mag-
netic-core storage.

Volatile Storage - storage media such that if the applie

power is cut off, the stored information is
lost; e.g., -acoustic delay llnes, electrostatic

tube S. (see next» bage ) 7 .
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Non-volatile Storage - storage media which retain 1n-
formation in the absence of power; e.g., mag-
netlc tapes, drums, or cores,

Buffer Storace - (1) a synchronizing element between
two different forms of storage, usually be-
tween internal and external,

(2) an input device in which inform=-
ation 1s assembled from ekternal or secondary
storage and stored ready for transfer to in-
ternal storage.

(3) an output device into which in-
formatipn 1s copied from internal storage and
held for transfer to secondary or external
storage.

Computation continues while tranefers between
buffer storage and secondary or internal stor—
age or vice versa take place,

Temporary Storaze - internal storage locations reserved
for intermediate and partial results.

Working Storage =~ a portion of the internal storage °
reserved for the data upon which operations
are being performed.

. ,
Zero-access Storage - storage for which the latency
(waiting time) is negligible at all times.

Store = to transfer an element of information to a device
from which the unaltered Information can be obtained
at a later time, .

Subroutine - the set of instructions necessary to direct the
computer to carry out a well defined mathematical or
logical operation; 2 subunit of a routine. A sub-
routine is often written in relative or symbolic coding
even when the routine to which it belongs is not,

Closed Subroutine - a subroutine not stored in its
proper place In the llnear operational sequence,
but stored away from the routine which refers
to 1t,  Such a subroutine 1s entered by a Jjump,
and provision is made to return, i.,e,, to Jump
back to the proper point in the main routine
at the end of the subroutine.

Open Subroutine - a subroutine inserted directly into
the llnear operational sequence, not entered
by a Jump. Such a subroutine must be recopied
at each-point that it 1s needed in a routine.

(see next page)
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PROGRAMMING TERMINOLOGY 23.

Library-Subroutiﬁe (standard Subroutine) - a member
of & suproutine librarye.

Static Sﬁbroutine - n subroutine which involves no
- — parameters other than the addresses of the
operands.

~ Dynamic Subroutine — @ subroutine which involves para-
meters, such as decimal point position or item
size, from which a relatively coded subroutine
1s derived. The computer 1tself 1is expected
to adjust or generate the subroutine according
to the parametric values chosen.

Substitute - to replace an element of information bY some
other element of information. ‘

System - an assembly of components united by some form of.
regulated interaction; an organized whole. :

Number System - gee Notation.

Tag = @ unit of information, whose composition giffers from
that of other members of the set s0 that it can be
used as a marker OT label; 2 sentinel.

Tank = & unit of acoustic delay 1ine storageé, containing
a set of channels each forming 2 gseparate recircul-
ation path. .

Track = in a gerlal magﬁetic storage element, a single path
containing 2 get of pulses.

‘pranscribe - to copy, With or without translating;frcm'one
. external storage medium to another.

Transfer - (1) to transfer data; to cobPY, exchange, read, re-
Aransl=- .

cord, store, transmit, gransport, or write dataj . .
"7 (2) to transfer control; to JumP.

Serial Transfer - a system of data transfer in which
. the characters,of an element of information
are transferred in sequence OVeT a single
path- in consecutive time positions.

Paratlel -~ ———

_ the characters of an element of information
are.transferred simultaneously over a set of
paths.

farallei Transfer = 2 system'of.data transfer in which
t

Transform - to change information 1n structure oOT compositien

witholt altering the meaning oOT value; to normalize,
edit, or substitute. o
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Translate - to chahge‘information (e. s Droblem statements
in pseudo-code, data, or coding) from one language to
another without significantly affecting the meaning,

Transmit - to reproduce information in a new location replac-
ing whatever was previously stored and clearing or er-
asing the source of the information. .

Transport - to convey as a whole from one storage device to

another,

Trouble~-shoot - to search for a coding mistake or the cause
of a computer malfunction,

Trunk - a path over which information is transfgrred; a bus.

'Uhconditional = not subject to conditions external to the

specific instruction.

Unpack - to decompose packed information into a sequence of
separate words or elements, See Pack.

Unwind - to code explicitly, at length and in full, all the-
operations of a cycle thus eliminating all red-tape
- operations in the final problem coding, Unwinding may
be performed automatically by the computer during as-
sembly’, generation or compilation. A

Validity - correctness; especlally the degree of the close-
ness by which iterated results approach the desired
correct result,. -

Verifier - a device on which a manual transeription can be
verified by comparing a retranscription with i1t char-
acter-by-character as it is being retranscribed.

Verify - to check a data transfer or transcription, espec~
ially those involving manual processes., .

Word - a set of characters which occupies one storage loe-
ation and is treated by the computer circults as a
unit and transported as such, Ordinarily a word is
treated by the .control unit as an instruction, and by
the arithmetic unit as a quantity, Word lengths are
fixed or variable depending on the particular computer,
Word-time =~ especl2lly in reference to words stored

serially, the time required to transport one
word from one storage device to another, See
- also Access Time,
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