TECHNICAL ISO/IEC
REPORT TR
14759

First edition
1999-12-01

Reference number
ISO/IEC TR 14759:1999(E)

© ISO/IEC 1999


https://standardsiso.com/api/?name=08792f2abf5f3a02b1018bb880a0fdb6

ISO/IEC TR 14759:1999(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not
be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this
file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this
area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters
were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event
that a problem relating to it is found, please inform the Central Secretariat at the address given below.

@%

© ISO/IEC 1999

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO's member body
in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20
Tel. +412274901 11

Fax +4122 7341079

E-mail copyright@iso.ch

Web www.iso.ch

Printed in Switzerland

ii © ISO/IEC 1999 — All rights reserved


https://standardsiso.com/api/?name=08792f2abf5f3a02b1018bb880a0fdb6

ISO/IEC TR 14759:1999(E)

Contents Page
1 S Tol o] o PP PP PPPTPPRRN 1
11 T 0 LS = PSP UPPTPPPRPTN 1
1.2 L 1= [0 0 7Y 0] 0] | (0% | [0 1 PSSP IEPPRRP 1
2 RETEIEINCES. ...ttt et e e e st e e e e e e e e snbr e e e e e e e sanns enbeneeeees s Tk e e feeeennies 1
3 Abbreviation and defiNitioNS ..........cooooiiiii e e e

3.1 Y o] o] €=V - 11T o BT UPPT S TUPPUPPUPPTRRTPRP! RPN U o GO

3.2 DEfINIIONS ...eeviiiiiieeiiiiie e e e e s sninreeee e e e s S e oo e e (o0

4 Categorization of mock up and prototype models

5 Use of mock up and prototype models ..........cccceeiiieeeniinnennneee e N o\ e N oo Ny e e e

51 MOCK UP VEISUS PrOTOLYPE ...ttt e S e« s N N oo SN e

5.2 lllustrative versus functional............cceeevvrerriiiiieneee SN e N e e e e Ny e

5.3 Demonstrative versus o0perational.............ccceeivieeeeiniieees oS s Nl e Dy nereeeesnneeeenns

Anneix A Examples of life cycle models for mock up and prototype production ... 2 ..o 8

»

© ISO/IEC 1999 — All rights reserved


https://standardsiso.com/api/?name=08792f2abf5f3a02b1018bb880a0fdb6

ISO/IEC TR 14759:1999(E)

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)

form the sp
participa

ecialized system for worldwide standardization. National bodies that are members of ISO or IEC

y the

respective organization to deal with particular fields of technical activity. ISO and IEC technical commijttees
ate in fields of mutual interest. Other international organizations, governmental and non-goveramental, in

collabo

liaison with 1ISO and IEC, also take part in the work.

Internatjonal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart 3.

In the field of information technology, ISO and IEC have established a joint technical i TC 1.
Draft Infernational Standards adopted by the joint technical committee are ci ati bting.
Publication as an International Standard requires approval by at least 75 % of the natigha i i e.

In exceptional circumstances, when a technical committee has collectethdat ich is
normally published as an International Standard ("state of the art"/1 3y decCide by a simple majority
vote of |ts participating members to publish a Technical Report. A T ature

and dos

Attentio
rights. |

ISO/IEQ
Subcon

s not have to be reviewed until the data it provides age

TR 14759 was prepared by Joint
mittee SC 7, Software engingering.

&

Report may be the subject of patent
patent rights.

ISO/IEC JTC 1, Information technglogy,
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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 wards mock up and prototype in the aeronautical industry reveals that the first stipulates a version of the plane
which cannot be piloted and the second a version which can be piloted. Using this analogy, a software mock up is
defingd as a provisional product that cannot be piloted by users, is not intended to evolve into a fully-Operational
product and may be thrown away once its objective has been achieved. A software "prototype™.is’ defined as
somgdthing that can be piloted, is developed as a part of the target product and ve into ‘an operational
prodyct.

Besides this first distinction between mock up and prototype, two additional introduced to

addrgss specific features of software issues:

— 'lllustrative" (related to realistic graphic representation, as in H capable of pefforming
¢omputations) address the objective of the mock up and protot '

— 'ldemonstrative” (serving to prove the relevance of a soluti ¢ nal” (fit for proper functipning in
fleal conditions of operations) address the level of refi of/
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Software engineering — Mock up and prototype —

AcC
the

1 ¢
This

This
ident

The ]
syste

11

The purpose of this Technical Report is to define

The purpose of this Technical Report is to redute ri

1.2

life cycle model.

The Technical Report appl involves uncertain conditions, e.g. safety critical softwa

interf

2 [References

This

appligs.

ISO/IEC 9126:1991, Information technology — Software product evaluation — Quality characterist
guidaglinesfor.their use.

ISO/IEC12207:1995, Information technology — Software life cycle processes.

The purpose of this Tec?nica hOt 9 the reader with a normative definition of a specific §

ategorization of software mock up and prototype models and
ir use

bcope

Fechnical Report applies to any project which uses evolutionary developnyé

ms and software products and services.

Purpose

Field of Application

hces, new algorithg

Technical ReparT eferences to other publications. The latest edition of the publication ref

pes by

bners of

oftware

re, user

erred to

jcs and

3 Abbreviation and definitions

3.1

HCI

Abbreviation

Human-computer interface.
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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) llusgtrative
An illustrative product is a non functional product.
d) Mok up
A mock up is a throw-away product. Note that it can be retained e.g. for v
e) Opegrational
Anjoperational product is a product which functions in real conditi
f)  Prdtotype

A frototype is a preliminary type, form, or i
thelfinal, complete version of the system. A pre

NOTE Refer to clause 4 and Figure 1 for further i

or for

Mock yp and prototype and
operatignal, as shown in
prototype
illustrative functional illustrative functional
demonstrative  operational demonstrative operational demonstrative  operational demonstrative  operational
a) b) c) d) e) f) 9) h)

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

2 © 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 i||1 military
dqontexts. When an operational illustrative mock up is tested, the interface is realistic and usable, but-~the flunctional
gnvironment is simulated.

c) A demonstrative functional mock up is a throw-away product showing thé organization of the
gystem, 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
gystem, running in the operational environment.
EXAMPLE The mock up of an algorithm, tested in operational gonditi

e) A demonstrative illustrative prototype running
in the development environment.
EXAMPLE A prototype of a HCI, tested in deve

f)  An operational illustrative protg is a\ { nning in
the operational environment
EXAMPLE A prototype of a

g) A demonstrative f @» system,
funning in the develogmen
i

h) A system,
f
i

5 Use of mack up and prototype models

Both [meck up and prototype are helpful to analyse user’s software quality requirements and to investigate possible

risks lon=Software qnlality characteristics, alfhmlgh rhpy have differences and should he r‘lictinguiﬁhpd

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
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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)
b)
c)
rep
d) Itig
cyq
The prg
assess
support
The pro
a) Nof
b) The
c) The
d) Do
The foll
4

Not all features of the target product need be represented;

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

ThJa operating environment technical components need not be those of the target product but they-mu

Fesentative of the target product;

le.

totype is characterized by the following statements:

all features of the target product need be represented;

9,

acceptable to use a subset of the documentation normally used to docume

Il developme

ototype
, the sof

st be

nt life

is to
fware
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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

5.2

The
repre

The i
HCls
these

The
chard

machine mock up machine farget

language, tools mock up language and target
tUU:D

operating env. tech. mock up components target

components

operating env. constraints

operational or demonstrative

operatiy@l or C%Qonstrative

functions

illustrative or functional

illustnative ohfunctional

data

operational or demonstrative

Quiality assurance Process

,Qgégtibqét\or %@Wative
2O\

output operational or demonstrﬁiske \z\%{eMal ox demonstrative
N\,
reliability operational or denyoﬁstram \Qqarat%@al or demonstrative

Validation Process

AL /e

AN

users

o@na@&e%onsﬁati(@)

erZrationaI or demonstrative

conditions of use

operational or demonstrative

Documentation Process

G e

phase management do;/\ A

ormal

technical production [qoc.

r
ERTE N
)\/

redu
N\

normal

manuals L

normal

edied

The

0 assess the components of the software which are related to
provides a realistic preview of the target behaviour of the system.

acterized by its ability to illustrate HCls without providing the functionality pf these

aim of a~functional deliverable is to assess relevance of the solution. The functional delivefable is
cterized-by its ability to implement all functions which are supposed to be within the scope of the protofype.

ollowing is an example of usage of mock up and prototype throughout the software life cycle from illlllstrative

and functionat-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.
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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

functions

represented normal

data

) ) N :
demonstrative or operational demon/s\[énve Qr\GQer}t@nal

Quality assurance Process

output

reliability

2\ 0
demonstrative or operational (@mﬁmﬁgﬁg a\Qpe tional
N

demonstrative or operationé \dei\o ative\y operational

Validation Process

users

demonstrative or opérat@al &@Mve or operational

A

conditions of use

Documentation Process

T\
demyn‘st\rativy&& oéa\rﬁi?/na( Eieln\Qastrative or operational

phase management doc.

mock/u/p%r pré&@&e mock up or prototype

technical production doc.

mock\Qp &p\rs{otﬁn\\/ mock up or prototype

manuals \
N

53 D
This dis

always

a R

b) Si
¢) Reduction\invalidation conditions:

—1 Predetermined scenarios;

mplification of bperatingenvironment constraints; b) Respect of nominal operating constraint

mocw p%t)otme/ mock up or prototype
~—_"

f a project may be demonstrative, while the later versior]s are

Operational deliverable

a) Full range of functions implemented and
data processed;

o

¢) Validation in operational conditions:

— Open scenarios;

— Carred out on development environment; — Carred 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.
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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
DevelopmentProcess
environment demonstrative arget
machine mock up or prototype mock up pr'pr:Qtotype
language, tools mock up or prototype mock rp@to\t)qge

operating env. tech. components

mock up or prototype

ehinr hobipe.

operating env. constraints

demonstrative

ZEE NN

functions

illustrative or functional

illu t e\{r f\wt/onal

data

demonstrative

Quiality assurance Process

[

\é&\ )

OUtpUt demonstratlv }Qet
reliability farget

Validation Process

IO

s ¢ 00
~

S

users de(nongtl%\ve arget
conditions of use (\ f\de@cmsh\at\l% . \> arget

Documentation Proce{Si

phase manag;n%amjx@a/\

)
oék\uphg prototype

mock up or prototype

technical proéugr@z\é%./\ \

\{QOB\up or prototype

mock up or prototype

manuals /\\

W up or prototype

mock up or prototype

N

3) The feature used in Table 3 is:

target - present in the target environment.
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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 ainjs of these cycles are as follows:
a) Toconstitute 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 ptructure the software life cycle;
c) Tomanage interactivity by formalizing the meeting points bety
Example A — Evolutionary development

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

In conti
phases
tothed
a) Demmonstrative (illustrative / funstiona
b) Op
c) Deinonstrative (illustrg
d) Op

From th

pvide

f the
rding
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Specification section

e

Design section Design section

The 3
up to
evoly

The
madq

Desig
“thro
softw
conc

The additional cost

For these reason

a) (
q

b) (

Figur

Demonstrative mock uj

Operational mock U e

Demonstrative prototyp

Epecification choices, whic
and validated at the point

n is not cumulative from moek™
v-away” product. esign effgrt
are environment i rpAiNS

bptual part of the desig

Choice of pow ecification components (upper part of Figure A.1) combined with design com
hosen for their

Choice ofdesign components (lower part of Figure A.1) promoting recurrent use of specification compo

e A2 provides several alternative life cycles:

999(E)

e mock
always

nerefore

sents a
d to the
brt. The

ponents

nents.

a)

he 1eft-side 1S dedicated T0 mock up development, the fight-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).
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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.

Mock up Prototype

Demonstrativ Demonstrative

Operational Operational
Example B — Common use of the mock up or prototype to overcome
The objective of the mock up or prototype is to fix the problems of definiti main
stream pf the project. A better understanding of the problem shoulgd’be the added btype
approagh.
The mqck up or prototype as a single product, i ck of
information. As shown in Figure A.3, when the ation
or design) of the main project (grey shade) which ress.
When tle cycle of the mock up or prototype come nt.

[ ’épecification

Q \/\ es%«a\ Design
Qtig?ation Integration
Validation Validation
Demonstrative’mock up j
Operational mock up
Demonstrative prototype
Operational prototype o
Figure A.3 — Mock up and prototype as single products for the main project (requirements analysis and

design phases?¥)

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