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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of I1ISO or IEC
participate in the development of International Standards through technical committees established by the
respective organization to deal with particular fields of technical activity. ISO and IEC technical committees

i : i i i RiZert mental, in

FC JTC 1.
for voting.

Publication @s an International Standard requires approval by at least 75 % of the natigha i ing g vote.
In exception t which is
normally pu e majority

vote of its participating members to publish a Technical Report. A T in nature

and does not have to be reviewed until the data it provides ape

Attention is grawn to the possibility that some of ¢ Report may be the subject of patent
rights. ISO gnd IEC shall not be held responsible foxidentifyi \ patent rights.

ISO/IEC TR|14759 was prepared by Joint
Subcommittee SC 7, Software enginggring.

5

ISO/IEC JTC 1, Information tgchnology,
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Introduction

Mock up and prototypes are commonly confused. This stems from the English word "prototype” which covers the
two French terms "maquette” (mock up) and "prototype" (prototype). An examination of the meaning given to the
two words mock up and prototype in the aeronautical industry reveals that the first stipulates a version of the plane
which cannot be plloted and the second a version WhICh can be plloted Usmg this analogy, a software mock up is

Oty / operational
defined as
operational

something that can be piloted, is developed as a part of the target product and
product.
Besides this first distinction between mock up and prototype, two additional iptroduced to
address gpecific features of software issues:
— illustrative" (related to realistic graphic representation, as in H f performing
computations) address the objective of the mock up and prototyped
— "dempnstrative" (serving to prove the relevance of a sol Linctioning in
real qonditions of operations) address the level of refi
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Software engineering — Mock up and prototype —
A categorization of software mock up and prototype models and
their use

1 Scope

This Technical Report applies to any project which uses evolutionary developmé

This Technical Report sets out the concepts associated with the prog
identifying and describing the various deliveries which result.

and pfototypes by

The Techpical Report is written for user representatives, develgpers, ms XS, assurance practitioners of
systems dnd software products and services.

1.1 Puilpose
The purpagse of this Technical Report is to define PDQUR e \ jects.

The purpgse of this Technical Report is to redute ri

1.2 Fie|d of Application

The purpgse of this Technica hot o ific software
life cycle model.

The Techpical Report appl ftware, user
interfaces|, new algorithg
2 Refgrenges

This Technical Repg
applies.

eferences to other publications. The latest edition of the publication referred to

ISO/IEC P126:1991, Information technology — Software product evaluation — Quality characleristics and
guidelineg fof their use.

ISO/IEC 12207:1995, Information technology — Software life cycle processes.

3 Abbreviation and definitions

3.1 Abbreviation

HCI Human-computer interface.

© ISO/IEC 1999 — All rights reserved 1
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3.2 Definitions

a) Demonstrative

A demonstrative product is a product which proves the relevance of a solution.
b) Functional

A functional product is a product capable of performing computations.
c) lllustrative

An iIIusIIrative product is a non functional product.
d) Mock up

A mock]up is a throw-away product. Note that it can be retained e.g. for v record.
e) Operatipnal

An operational product is a product which functions in real conditi
f)  Prototype

A prototype is a preliminary type, form, or i ges or for

the final, complete version of the system. A pre
NOTE REefer to clause 4 and Figure 1 for further i
4 Categorization of mockup a
Mock up apd prototype ative and
operational, fas shown in @

prototype
illdstrative functional illustrative functional
"\ AN /\
demonstrative  operational demonstrative operational demorée o\pemtional demonstrative  operational
a) b) c) d) e) f) q) h)

Figure 1 — Three pairs of terms, leading to eight possible types of products

© ISO/IEC 1999 — All rights reserved
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The eight possible types of products identified in Figure 1 are described as follows:

a) A demonstrative illustrative mock up is a throw-away product representing the behaviour of the system,
running in the development environment.

EXAMPLE A slide-show, usually thrown away, unless it is used for training or marketing the product.

b) An operational illustrative mock up is a throw-away product representing the behaviour of the system,
running in the operational environment.

EXAMPLE A mock up of a HCI, tested in operational conditions, a situation which is frequently encountered in military
contexts—WWHen—an Upcn:lﬂulla: iustrative—mock to is—tested—the—interface—is—reatistic—and—usabte—but—the functional

envirgnment is simulated.

c) A demonstrative functional mock up is a throw-away product showing thé ation of the

system, running in the development environment.

EXAMPLE The first draft of a real-time algorithm, demonstrating a set of functions.

d) An operational functional mock up is a throw-away produc al organization of the

system, running in the operational environment.

>

EXAMPLE The mock up of an algorithm, tested in operational gonditi

e) A demonstrative illustrative prototype tem, running
in thg development environment.
EXAMPLE A prototype of a HCI, tested in deve
f)  An ogerational illustrative protg isat présenting the behaviour of the system, running in
the operational environment
EXAMPLE A prototype of a
the system,

g) A demonstrative f @»
runnipg in the develogmen

EXAM

h) An of the system,

runni

EXAM

5 Uselof'mock up and prototype models

Both mock up and prototype are helpful to analyse user’s software quality requirements and to investigate possible
risks on software quality characteristics, although they have differences and should be distinguished.

These software characteristics are, for example, interoperability of functionality, fault tolerant of reliability,
operability of usability or time behaviour or efficiency and so on, which may be found in ISO/IEC 9126.

5.1 Mock up versus prototype

The mock up does not provide a real version but a realistic version of the target product. The purpose of a mock up
is to give users a representative image of the target deliverable, enabling them to detect and correct deficiencies at
a time when the cost of such modifications is still quite low. Later, the software supporting the mock up is
discarded; the design of the mock up is terminated but its specification may be reused in any further development.

© ISO/IEC 1999 — All rights reserved 3
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The software supporting the mock up may also be kept along with the design as a quality record and for use in
subsequent verification and validation.

The mock up is characterized by the following statements:

a) Not all features of the target product need be represented;

b) The development environment (machine, language, and tools) need not be that of the target product but it
must be representative of the target product;

c) The operating environment technical components need not be those of the target product but they must be
represeffative of the target product,

d) It is acgeptable to use a subset of the documentation normally used to documg Il ,development life
cycle.

The prototype provides a simplified but usable version of the target product. ototype is to

assess the iInteractions between the target operating environment and the Afarg , the software

supporting the prototype should be improved and should remain as a part.of

The prototyge is characterized by the following statements:

a) Not all fpatures of the target product need be represented;

b) The dey

c) The opsg

d) Document the full development life cycle as if\it we

The followin

4 © ISO/IEC 1999 — All rights reserved
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Table 1 — Mock up or prototype cross-reference to ISO/IEC 12207 1

Mock up Prototype
Development Process
environment operational or demonstrative | operational or demonstrative
machine mock up machine farget
language, tools mock up language and target
tools
oberatina env tach mock un comnonents thraet
~ J * * ~ ~ J
Components
bperating env. constraints operational or demonstrative operatiy@l or C%Qonstrati\;e

unctions illustrative or functional illuyréﬁ{e o{\fmx‘&tio}rgkl

lata operational or demonstrative ,Qgégtibqéf\or %@Wati\;e
Quality assurance Process \ \ \)
butput operational or demonstrﬁiske \z\%{eMal ox demonstratie
N
eliability operational or denyoﬁstram \Qp\erat%@al or demonstratiye
Vglidation Process f\\ )/ e

Isers o@na@&e%ons(rati(@) erZrationaI or demonstratie

conditions of use ope}akiorﬁl@\der}({]str\aﬂlg/ operational or demonstrative

@)

ocumentation Process ( ~ \

bhase management do;/\ /—g@&icz}@r}‘qnl)\ normal

technical production[qoc. N frgdu\ee\\ﬂ\ )\/ normal

5.2 llu

manuals L \e\d\«*{ed normal

The aim|of an illugtrative \de is—t0 assess the components of the software which arg¢ related to
representation. Ang A jeli provides a realistic preview of the target behaviour of the system.

The illustrative abl&N acterized by its ability to illustrate HCls without providing the functionglity of these
HCls. Foll example, the are provided and can be activated, but no output is computed. Tools used for
these repfesentation gduce computer output responses to verify user interaction with the system.

The aim|of a functional deliverable is to assess relevance of the solution. The functional deliverable is

character

zed by its ability to implement all functions which are supposed to be within the scope of the prototype.

The following is an example of usage of mock up and prototype throughout the software life cycle from illustrative

and functi

onal viewpoints.

1) The features used in Table 1 are:

target - present in the target environment;
reduced - simplified from the target environment; and
normal - conforming with the standards.

©ISO/IEC 1
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Table 2 — Life cycle processes cross reference to illustrative and functional deliverables

2)

Illustrative Functional

Development Process

environment

demonstrative or operational | demonstrative or operational

machine mock up or prototype mock up or prototype
language, tools mock up or prototype mock up or prototype
operating env. tech. components | mock up or prototype mock up or prototype

operating env. constraints demonstrative or operational | demonstrative or operational

furjctions represented normal

data demonstrative or operational demon/s\[éti:/\e Qr\sgeﬁf@nal
Qudlity assurance Process \ \ >

oufput demonstrative or operational (@mﬁmﬁgﬁg a\Qpe tional

rel{ability demonstrative or operationé \dei\o a\tive r operational
Valiglation Process

us

EI'S

demonstrative or opérat@al &@Mve or operational

A

T\
conditions of use demyn‘st\ratlvy&& o&raﬂ na \ge'[no strative or operational
Documentation Process /
phase management doc. mock/u/p%r pré«kﬁp\e mock up or prototype
teghnical production doc. mock\Qp &p\ra{o&bn\\/ mock up or prototype
mgnuals . \ mocw Mot;ﬁpe/ mock up or prototype
~_"
5.3 Demc
This distinct{on is sequential i f a project may be demonstrative, while the later vefsions are
always opergtional.
Operational deliverable
a) Reducti a) Full range of functions implemented and
impler]\ data processed,;
b) Simplification of operatingenvironment constraints; b) Respect of nominal operating constfaints;
¢) Reductiop invalidation conditions: c) Validation in operational conditions:
— Predetermined scenarios; — Open scenarios;
— Carried out on development environment; — Carried out on target environment;

— By the developer.

2) The features used in Table 2 are:

represented - described by signs or symbols;
normal - conforming with the standards.

— By the target users.

© ISO/IEC 1999 — All rig
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Design is cumulative from demonstration to operational use.

The following is an example of usage of mock up and prototype throughout the software life cycle from
demonstrative and operational viewpoints.

Table 3 — Life cycle processes cross reference to demonstrative or operational deliverables 3)

Demonstrative Operational

Development Process

nvironment demonsitrative arget
machine mock up or prototype mock up orprototype
anguage, tools mock up or prototype mock rp@to\tyge

hinr e

demonstrative /'at:gg\ \

pperating env. tech. components | mock up or prototype

pperating env. constraints

functions illustrative or functional illu str e\f{r f\wf/onal
pata demonstrative \ é}g \ )
Quiality assurance Process / ~ >
putput demonstratlv / }Qet
Feliability démonstr a(ve C OV farGet
Malidation Process >
Lisers de(nongre\ve > arget

conditions of use

Oy /ﬂe@wsha@e DY arget

O

ocumentation PI’OCﬁS{

phase manag;n%amjx@a/\

)
oék\uphg prototype

mock up or prototype

fechnical proéugr@z\é%./\ \

\{QOB\up or prototype

mock up or prototype

manuals /\\

W up or prototype

mock up or prototype

O

3) The feature used in Table 3 is:

target - present in the target environment.

© ISO/IEC 1999 — All rights reserved 7
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Annex A

Examples of life cycle models for mock up and prototype production

This Technical Report presents three examples of mock up and prototype usage.

The aims of these r\yr\lnc are as follows:

a) To congtitute a frame of reference:
— Applicable to projects of any size; and
— Able to accept methods and their tools used for the development of
b) To strugture the software life cycle;
¢) To manpge interactivity by formalizing the meeting points bety
Example A|— Evolutionary development

Mock up and prototype in their various illustraf
evolutionary|steps to the life cycle.

5, provide

In contrast
phases are

nts of the
According

a) Demons
b) Operati
c) Demons
d) Operati

From the mq

8 © ISO/IEC 1999 — All rights reserved
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Specification section

Design section Design section

Demonstrative mock uﬂ

Operational mock U e

Demonstrative prototyp

The spec ¢k should/be seamlessly improved frgm the mock
up to the i be is always
evolutiong

The specification choices, whic
made and validated at the point

ire therefore

Design is|not cumulative from moek™
“throw-away” product. esign effgrt
software gnvironment i TAiNS

conceptual part of the desig

represents a
inked to the
nh effort. The

type.

The addit 3

For these

a) Choig components
chos :

b) Choig mponents.

FI ure A niravidac cavaral altarnatinga Bfa Ay alace
g L PTOVICC S SCyCTarartC ot veTCc—Cy it s

a) The left-side is dedicated to mock up development, the right-side to prototyping;

b) Each of these life cycles may combine illustrative or functional developments;

c) Each of these life cycles put demonstrative and operational developments in sequence;

d) The output of the mock up can be an input for the prototyping.

The original feature of delivery planning is the functional organization of the deliveries. Certain deliveries can be

considered as being optional. For instance a demonstrative mock up can jump to a demonstrative prototype, if the
product is sufficient to fix the objectives (for example clarify requirements).

© ISO/IEC 1999 — All rights reserved 9
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A jump from a demonstrative mock up toward an operational prototype would represent a maximum amount of risk.

Very short projects may accept short-cuts from demonstrative mock up to operational prototype.

Example B

The objectiv
stream of th
approach.

The mock |
information.
or design) o
When the cy

Mock up

Demonstrative

As shown in Figure A.3, when the
the main project (grey shade) which
cle of the mock up or prototype come

Prototype

Demonstrative

Demonstra

Qtig?ation

’épecification

Design

Validation

Integration

mock up j

Operational mock up

P

Demonstrative prototype

Validation

P N

the main
prototype

e lack of
ecification
progress.
5 point.

Figure A.3 — Mock up and prototype as single products for the main project

Operational prototype o

design phases?¥)

4) To stay within the limits of the guide, these processes will not be addressed exhaustively.

10

(requirements analysis and
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