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IEEE Standards documents are developed within the Technical Com-
mittees of the IEEE Societies and the Standards Coordinating Commit-
tees of the IEEE Standards Board. Members of the committees serve
voluntarily and without compensation. They are not necessarily mem-
bers of the Institute. The standards developed within IEEE represent
a consensus of the broad expertise on the subject within the Institute
as well as those activities outside of IEEE which have expressed an in-
terest in participating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an
IEEE Standard does not imply that there are no other ways to pro-
duce, test, measure, purchase, market, or provide other goods and ser-
vices related to the scope of the IEEE Standard. Furthermore, the view-
point expressed at the time a standard is approved and issued is subject
to change brought about through developments in the state of the art
and comments received from users of the standard. Every IEEE Stan-
dard is subjected to review at least once every five years for revision or
reaffirmation. When a document is more than five years old, and has
not been reaffirmed, it is reasonable to conclude that its contents,
although still of some value, do not wholly reflect the present state of
the art. Users are cautioned to check to determine that they have the
latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any
interested party, regardless of membership affiliation with IEEE. Sug-
gestions for changes in documents should be in the form of a proposed
change of text, together with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the mean-
ing of portions of standards as they relate to specific applications. When
the need for interpretations is brought to the attention of IEEE, the
Institute will initiate action to prepare appropriate responses. Since
IEEE Standards represent a consensus of all concerned interests, it is
important to ensure that any interpretation has also received the con-
currence of a balance of interests. For this reason IEEE and the mem-
bers of its technical committees are not able to provide an instant re-
sponse to interpretation requests except in those cases where the matter
has previously received formal consideration.

Comments on standards and requests for interpretations should be ad-
dressed to:

Secretary, IEEE Standards Board
345 East 47th Street

New York, NY 10017

USA
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Foreword

(This Foreword is not a part of ANSI/IEEE Std 729-1983, IEEE Standard Glossary of Software Engineering

Terminology.)

Software engineering is an emerging field. New terms are continually being generated, and new
meanings are being adopted for existing terms. The Glossary of Software Engineering Terminology
was undertaken to document this vocabulary. Its purpose is to identify terms currently used in soft-
ware engineering and to present the current meanings of these terms. It is intended to serve as a use-
ful reference for software engineers and for those in related fields and to promote clarity and
consistency in the vocabulary of software engineering. It is recognized that software engineering is a
dynamic area; thus the standard will be subject to appropriate change as becomes necessary.

This glossary was prepared by the Terminology Task Group of the Software Engineering Standards
subcommittee of the Software Engineering Technical Committee of the IEEE Computer Society.

Comments are welcome and should be directed to:

The Secretary

IEEE Standards Board
345 East 47th Street
New York, NY 10017
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An American National Standard

IEEE Standard Glossary of
Software Engineering Terminology

1. Scope

This glossary defines terms in general use in the
software engineering field.

A term was excluded from the glossary if it was
considered to be:

(1) Parochial to one particular group or organ-
ization.

(2) A company proprietary term.

(3) A standard term in some other well defined
discipline, although terms used in software engi-
neering were repeated in this glossary to avoid
conflicts.

(4) A multi-word term whose meaning could be
inferred from definitions of the component terms.

(5) A term whose meaning for software engi-
neering could be directly inferred from its standard
English meaning.

2. Glossary Structure

The structure of the glossary is as follows.

(1) Entries in the glossary are arranged alpha-
betically.

(2) If a term has more than one definition, the
definitions are listed with numerical prefixes.

(3) Where necessary, examples have been added
to clarify the definitions.

(4) The following crossreferences have been
used to show a term’s relationship to other terms in
the glossary.

(a) Compare with refers to a complementary
term.

(b) Contrast with refers to a term with an op-
posite or substantially different meaning.

(c) Synonymous with refers to a synonymous
term.

7

(d) See refers the reader to a preferred or
highly related term.

(e) See also refers to a related term.

(f) Words which appear in bold face type
within a definition are defined elsewhere in the
glossary. When a phrase is in bold face type, the
glossary may define either the entire phrase or its
component words.

3. Sources

In order to avoid conflict with accepted stan-
dards, American National Standards Institute
(ANSI) and International Organization for Stan-
dardization (ISO) definitions that have relevance
to software engineering are included. In those
cases where the ANSI or ISO definitions do not
fully reflect current software engineering usage,
additional definition(s) are provided.

Sources are identified as follows.

(1) Definitions extracted from the ANSI Tech-
nical Report, American National Dictionary
for Information Processing, X3/TR-1-77,
September 1977, are identified by (ANSI)
following the definition.

Definitions developed by Technical Com-
mittee 97, (Information Systems), Subcom-
mittee 1, (Vocabulary) of The International
Organization for Standardization are iden-
tified by (ISO) following the definition.
Definitions appearing in other standards
are identified by that standard number fol-
lowing the definition. See Appendix A for
complete identification of these references.

2)

6]
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4. Terms
abort. To terminate a process prior to completion.

absolute machine code. Machine language
code that must be loaded into fixed storage loca-
tions at each use and may not be relocated. Con-
trast with relocatable machine code.

abstract machine. (1) A representation of the
characteristics of a process or machine.

(2) A module that processes inputs as though it
were a machine.

abstraction. (1) A view of a problem that extracts
the essential information relevant to a par-ticular
purpose and ignores the remainder of the informa-
tion.

(2) The process of forming an abstraction.

acceptance criteria. The criteria a software
product must meet to successfully complete a test
phase or meet delivery requirements.

acceptance testing. Formal testing conducted to
determine whether or not a system satisfies its
acceptance criteria and to enable the customer to
determine whether or not to accept the system. See
also qualification testing, system testing.

accessibility. The extent to which software facil-

itates selective use or maintenance of its compo-
nents.

access-control mechanism. Hardware or soft-
ware features, operating procedures, or manage-
ment procedures designed to permit authorized ac-
cess and prevent unauthorized access to a com-
puter system.

accuracy. (1) A quality of that which is free of
error. (ISO)

(2) A qualitative assessment of freedom from er-
ror, a high assessment corresponding to a small
error. (ISO)

{3) A quantitative measure of the magnitude of
error, preferably expressed as a function of the
relative error, a high value of this measure corre-
sponding to a small error. (ISO)

(4) A quantitative assessment of freedom from
error.

Contrast with precision.

IEEE STANDARD GLOSSARY OF

actual parameter. An argument or expression
used within a call to a subprogram to specify
data or program elements to be transmitted to
the subprogram. Contrast with formal parame-
ter.

adaptability. The ease with which software al-
lows differing system constraints and user needs
to be satisfied.

adaptive maintenance. Maintenance performed
to make a software product usable in a changed
environment.

address. (1) A character or group of characters
that identifies a register, a particular part of stor-
age, or some other data source or destination.

(ISO)
(2) To refer to a device or an item of data. (ISO)

address space. The range of addresses available
to a computer program.

algorithm. (1) A finite set of well-defined rules for
the solution of a problem in a finite number of
steps; for example, a complete specification of a
sequence of arithmetic operations for evaluating
sin x to a given precision. (ISO)

(2) A finite set of well-defined rules that gives a
sequence of operations for performing a specific
task.

algorithm analysis. The examination of an algo-
rithm to determine its correctness with respect to
its intended use, to determine its operational char-
acteristics, or to understand it more fully in order
to modify, simplify, or improve it.

alias. (1) An additional name for an item.

(2) An alternate label. For example, a label and
one or more aliases may be used to refer to the
same data element or point in a computer pro-
gram. (ANSI)

analysis phase. See requirements phase.
analytical model. A representation of a process
or phenomenon by a set of solvable equations. Con-

trast with simulation.

application-oriented language. (1) A computer-
oriented language with facilities or notations ap-
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SOFTWARE ENGINEERING TERMINOLOGY

plicable primarily to a single application area; for
example, a language for statistical analysis or ma-
chine design.

(2) A problem-oriented language whose state-
ments contain or resemble the terminology of the
occupation or profession of the user. (ANSI)

application software. Software specifically pro-
duced for the functional use of a computer sys-
tem; for example, software for navigation, gun fire
control, payroll, general ledger. Contrast with sys-
tem software.

architecture. See program architecture, sys-
tem architecture.

architectural design. (1) The process of defining
a collection of hardware and software compo-
nents and their interfaces to establish a frame-
work for the development of a computer system.

(2) The result of the architectural design process.

artificial language. See formal language.

assemble. To translate a program expressed in
an assembly language into a machine language
and perhaps to link subroutines. Assembling is
usually accomplished by substituting machine lan-
guage operation codes for assembly language oper-
ation codes and by substituting absolute addresses,
immediate addresses, relocatable addresses, or vir-
tual addresses for symbolic addresses. Contrast
with compile, interpret.

assembler. A computer program used to assem-
ble. (ISO) Contrast with compiler, interpreter.
Synonymous with assembly program.

assembly language. (1) A computer-oriented lan-
guage whose instructions are usually in one-to-
one correspondence with computer instructions
and that may provide facilities such as the use of
macroinstructions. (ISO) Contrast with ma-
chine language, higher order language. See
also assemble, assembler.

(2) A machine-specific language whose instruc-
tions are usually in one-to-one correspondence
with computer instructions.

assertion. A logical expression specifying a pro-
gram state that must exist or a set of conditions

9
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that program variables must satisfy at a particu-
lar point during program execution; for example,
A is positive and A is greater than B. See also input
assertion, output assertion.

assignment statement. An instruction used to
express a sequence of operations, or used to assign
operands to specified variables, or symbols, or
both. (ANSD

audit. (1) An independent review for the purpose
of assessing compliance with software require-
ments, specifications, baselines, standards,
procedures, instructions, codes, and contractual
and licensing requirements. See also code audit.
(2} An activity to determine through investiga-
tion the adequacy of, and adherence to, established
procedures, instructions, specifications, codes,
and standards or other applicable contractual and
licensing requirements, and the effectiveness of
implementation. (ANSI N45.2.10-1973)

automated design tool. A software tool that
aids in the synthesis, analysis, modeling, or docu-
mentation of a software design. Examples in-
clude simulators, analytic aids, design represen-
tation processors, and documentation generators.

automated test case generator. See automated
test generator.

automated test data generator. See automated
test generator.

automated test generator. A software tool that
accepts as input a computer program and test
criteria, generates test input data that meet these
criteria, and, sometimes, determines the expected
results.

automated verification system. A software
tool that accepts as input a computer program
and a representation of its specification, and pro-
duces, possibly with human help, a correctness
proof or disproof of the program. See also auto-
mated verification tools.

automated verification tools. A class of soft-
ware tools used to evaluate products of the soft-
ware development process. These tools aid in
the verification of such characteristics as cor-
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rectness, completeness, consistency, traceability,
testability, and adherence to standards. Examples
include design analyzers, automated verifica-
tion systems, static analyzers, dynamic ana-
lyzers, and standards enforcers.

availability. (1) The probability that software
will be able to perform its designated system
function when required for use.

(2) The ratio of system up-time to total operat-
ing time.

(3) The ability of an item to perform its desig-
nated function when required for use. (ANSI/
ASQC A3-1978)

availability model. A model used for predicting,
estimating, or assessing availability.

back-up. Provisions made for the recovery of data
files or software, for restart of processing, or for
use of alternative computer equipment after a
system failure or a disaster.

backup programmer. The assistant leader of a
chief programmer team; a senior-level program-
mer whose responsibilities include contributing
significant portions of the software being devel-
oped by the team, aiding the chief programmer
in reviewing the work of the other team members,
substituting for the chief programmer when
necessary, and having an overall technical under-
standing of the software being developed.

baseline. (1) A specification or product that has
been formally reviewed and agreed upon, that
thereafter serves as the basis for further develop-
ment, and that can be changed only through
formal change control procedures.

(2) A configuration identification document
or a set of such documents formally designated and
fixed at a specific time during a configuration
item’s life cycle. Baselines, plus approved changes
from those baselines, constitute the current config-
uration identification. For configuration man-
agement there are three baselines, as follows:

(a) Functional baseline. The initial approved

functional configuration.

(b) Allocated baseline. The initial approved

allocated configuration.

(¢) Product baseline. The initial approved or

conditionally approved product configura-
tion identification. (DoD-STD 480A)

10
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begin-end block. A sequence of design or pro-
gramming statements bracketed by begin and end
delimiters and characterized by a single entrance
and single exit.

binding. The assigning of a value or referent to an
identifier; for example, the assigning of a value to
a parameter or the assigning of an absolute ad-
dress, virtual address, or device identifier to a sym-
bolic address or label in a computer program.
See also dynamic binding, static binding.

bit. A contraction of the term binary digit; a unit of
information represented by either a zero or a one.

block. (1) A string of records, a string of words,
or a character string, formed for technical or logic
reasons to be treated as an entity. (ISO)

(2) A collection of contiguous records recorded
as a unit. Blocks are separated by interblock gaps
and each block may contain one or more records.
(ANSI)

(3) A group of bits or N-ary digits, transmitted
as a unit. An encoding procedure is generally ap-
plied to the group of bits or N-ary digits for error-
control purposes. (ANSI)

(4) A set of things, such as words, characters, or
digits, handled as a unit. (ANSI)

(5) See program block.

block diagram. A diagram of a system, a com-
puter, or a device in which the principal parts are
represented by suitably annotated geometrical fig-
ures to show both the basic functions of the parts
and their functional relationships. (ISO) Contrast
with flowchart.

block-structured language. A design or pro-
gramming language in which sequences of state-
ments are demarcated, usually with begin and end
delimiters. See also program block.

bootstrap. (1) A short computer program that is
permanently resident or easily loaded into a com-
puter, whose execution brings another, larger
program, such as an operating system or its
loader, into memory.

(2) A set of instructions that causes additional
instructions to be loaded until the complete com-
puter program is in storage. (ISO)

(3) A technique or device designed to bring itself
into a desired state by means of its own action; for
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example, a machine routine whose first few in-
structions are sufficient to bring the rest of itself
into the computer from an input device. (ANSI)
(4) That part of a computer program used to
establish another version of the computer pro-
gram. (ANSI)
(5) To use a bootstrap. (ISO)

bootstrap loader. An input routine in which pre-
set computer operations are used to load a boot-
strap. (ISO)

bottom-up. Pertaining to an approach that starts
with the lowest level software components of a
hierarchy and proceeds through progressively
higher levels to the top level component; for exam-
ple, bottom-up design, bottom-up programming,
bottom-up testing. Contrast with top-down.

bottom-up design. The design of a system start-
ing with the most basic or primitive components
and proceeding to higher level components that
use the lower level ones. Contrast with top-down
design.

bug. See fault.
bug seeding. See fault seeding.

build. An operational version of a software prod-
uct incorporating & specified subset of the capabili-
ties that the final product will include.

building block. An individual unit or module
that is utilized by higher-level programs or mo-
dules.

byte. (1) A binary character string operated upon
as a unit and usually shorter than a computer
word (ISO).

(2) A group of adjacent binary digits operated on
as a unit and usually shorter than a computer word
(frequently connotes a group of eight bits).
(ANSI/IEEE Std 488-1978)

case. A multi-branch conditional statement that
allows for selective execution of bounded groups
of program statements depending upon the value
of a control expression. See also control struc-
ture.
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certification. (1) A written guarantee that a sys-
tem or computer program complies with its spec-
ified requirements.

(2) A written authorization that states that a
computer system is secure and is permitted to
operate in a defined environment with or produc-
ing sensitive information.

(3) The formal demonstration of system accep-
tability to obtain authorization for its operational
use.

(4) The process of confirming that a system,
software subsystem, or computer program is
capable of satisfying its specified requirements in
an operational environment. Certification usually
takes place in the field under actual conditions,
and is utilized to evaluate not only the software
itself, but also the specifications to which the
software was constructed. Certification extends
the process of verification and validation to an
actual or simulated operational environment.

(5) The procedure and action by a duly author-
ized body of determining, verifying, and attesting
in writing to the qualifications of personnel, proc-
esses, procedures, or items in accordance with
applicable requirements. (ANSI/ASQC A3-1978)

chained list. A list in which the items may be
dispersed but in which each item contains an iden-
tifier for locating the next item. (ISO) Synonymous
with linked list.

change control. The process by which a change is
proposed, evaluated, approved or rejected, sched-
uled, and tracked.

chief programmer. The leader of a chief pro-
grammer team; a senior-level programmer whose
responsibilities include producing key portions of
the software assigned to the team, coordinating
the activities of the team, reviewing the work of
the other team members, and having an overall
technical understanding of the software being de-
veloped.

chief programmer team. A software develop-
ment group that consists of a chief programmer,
a backup programmer, a secretary/librarian,
and additional programmers and specialists as
needed, and that employs support procedures de-
signed to enhance group communication and to
make optimum use of each member’s skills.
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code. (1) A set of unambiguous rules specifying
the manner in which data may be represented in a
discrete form. (ISO)

(2) To represent data or a computer program
in a symbolic form that can be accepted by a proc-
essor. (ISO)

(3) To write a routine. (ANSI)

(4) Loosely, one or more computer programs,
or part of a computer program.

(5) An encryption of data for security purposes.

code audit. An independent review of source code
by a person, team, or tool to verify compliance
with software design documentation and pro-
gramming standards. Correctness and efficiency
may also be evaluated. See also audit, static anal-
ysis, inspection, walk-through.

code generator. A program or program func-
tion, often part of a compiler, that transforms a
computer program from some intermediate level
of representation (often the output of a parser) into
a lower level representation such as assembly
code or machine code.

code inspection. See inspection.
code walk-through. See walk-through.

cohesion. The degree to which the tasks per-
formed by a single program module are function-
ally related. Contrast with coupling.

command language. A set of procedural opera-
tors with a related syntax, used to indicate the
functions to be performed by an operating sys-
tem. Synonymous with control language. (ISO)

comment. (1) Information embedded within a
computer program, command language, or set
of data that is intended to provide clarification to
human readers and that does not effect machine
interpretation.

(2) A description, reference, or explanation
added to or interspersed among the statements of
the source language, that has no effect in the
target language. (ISO)

comparator. A software tool used to compare
two computer programs, files, or sets of data to
identify commonalities or differences. Typical ob-
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jects of comparison are similar versions of source
code, object code, data base files, or test results.

compatibility. The ability of two or more systems
to exchange information. Compare with interop-
erability.

compile. To translate a higher order language
program into its relocatable or absolute ma-
chine code equivalent. Contrast with assemble,
interpret.

compiler. A computer program used to com-
pile. (ISO) Contrast with assembler, interpreter.

compiler generator. A translator or an inter-
preter that is used to construct compilers. (ISO)
Synonymous with metacompiler.

compiler compiler. See compiler generator.

complexity. The degree of complication of a sys-
tem or system component, determined by such
factors as the number and intricacy of interfaces,
the number and intricacy of conditional branches,
the degree of nesting, the types of data struc-
tures, and other system characteristics.

component. A basic part of a system or program.

computer. (1) A functional unit that can perform
substantial computation, including numerous
arithmetic operations or logic operations, without
intervention by a human operator during a run.
(IS0O).

(2) A functional programmable unit that con-
sists of one or more associated processing units and
peripheral equipment, that is controlled by inter-
nally stored programs, and that can perform sub-
stantial computation, including numerous arith-
metic operations or logic operations, without hu-
man intervention.

computer data. Data available for communica-
tion between or within computer equipment.
Such data can be external (in computer-readable
form) or resident within the computer equipment
and can be in the form of analog or digital signals.

computer network. A complex consisting of two
or more interconnected computers. (ANSI)
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