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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

ISO or IEC participate in the development of International Standards through technical committees established

by the re

cal

committegs collaborate in fields of mutual interest. Other international organizations, governmental}and

non-gove

Internation

The main
Standards
Internation

nmental, in liaison with ISO and IEC, also take part in the work. In the field of information technology,
ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

al Standards are drafted in accordance with the rules given in the ISO/IEC Directives;Part 2.

task of the joint technical committee is to prepare International Standards.,Draft International
adopted by the joint technical committee are circulated to national bodies for veting. Publication as jan
al Standard requires approval by at least 75 % of the national bodies casting*a vote.

Attention {s drawn to the possibility that some of the elements of this document'may be the subject of patgnt

rights. 1SQ

and IEC shall not be held responsible for identifying any or all such_patent rights.

ISO/IEC 14102 was prepared by Joint Technical Committee ISO/NEC JTC 1, Information technology,

Subcommi

This secopd edition cancels and replaces the first edition (ISO/MEC 14102:1995), which has been technic3

revised.

ttee SC 7, Software and systems engineering.

y
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Introduction

Within systems and software engineering, Computer-Aided Software Engineering (CASE) tools represent a
major part of the supporting technologies used to develop and maintain information technology systems. Their
selection must be carried out with careful consideration of both the technical and management requirements.

THis International Standard defines both a set of processes and a structured set of CASE tool characderistics for

use in the technical evaluation and the ultimate selection of a CASE tool. It follows the softwa
ev@luation model defined in ISO/IEC 14598-5:1998.

THis International Standard adopts the general model of software product quality “character
sub-characteristics defined in ISO/IEC 9126-1:2001 and extends these when the software product
tool; it provides product characteristics unique to CASE tools. This larger set of characteristics is then
into four groups. This grouping provides a more manageable approach to the @verall evaluation ang
process.

THe technical evaluation can indicate how well a CASE tool meets itscuser’s stated requirements.
indicate how well the tool meets its claimed functionality.

THe objective of the technical evaluation process is to provide/quantitative results on which the fina
can be based. Measurement assigns numbers (or other ratings) to attributes of entities; a major
evialuation is to obtain these measurements for use in selection. The final selection results should aim
ohjectivity, repeatability and impartiality. These objectives and the confidence in the outcomes
dgpend on the resources allocated to the overall evaluation and selection process. The user of this In
Standard is asked to deal with these issues at an early stage.

Tq be widely acceptable, these CASE tool evaluation and selection processes must be of value to th
CASE tools and to the suppliers of CASE to the community at large. The information outlined in this In
Standard should lead to more cost-effective selections of CASE tools and to a greater uniformity in |
togl functions and features are described.

e product

stics and
s a CASE
organized
selection

t can also

| selection
activity of
to achieve
vill in part
ernational

e users of
ernational
ow CASE

© ISO/IEC 2008 — All rights reserved


https://standardsiso.com/api/?name=7cc267080018cc27a9863b08b398b93b



https://standardsiso.com/api/?name=7cc267080018cc27a9863b08b398b93b

INTERNATIONAL STANDARD

ISO/IEC 14102:2008(E)

Information technology — Guideline for the evaluation and
selection of CASE tools

1 Sqope

This In
portion
CASE
and or
should

This In
a) gu
b) gu

c) afy

defined characteristics.

Primary
softwar
of their

rnational Standard gives guidelines for the evaluation and selection of CASE tools, covering a p3
f the software engineering life cycle. It establishes processes and activities to be appliedfor the ev
ols and selecting the most appropriate CASE tools from several candidates. These processes a
nizations must tailor them to meet organizational needs. The CASE tool evaluation and selection
e viewed in the larger context of the organization’s technology adoption process.

rnational Standard provides the following:

dance on identifying organizational requirements for CASE tools;

dance on mapping those requirements to CASE tool charactgristics to be evaluated;

rocess for selecting the most appropriate CASE tool ftem several tools, based on measurems

users of this International Standard are organizations that intend to adopt CASE tools to su

ICASE tools.

This International Standard is not intended to @pply to:

a) software engineering frameworks, whose purpose is to provide mechanisms for data, control and pr

int

b) ge
no
c) pla
im

NOTE
of a suc

gration;

neral purpose tools (e.g..word processors, spreadsheets) which can be used in software engineerin
CASE tools of verynarrow scope or specific purpose (e.g. a compiler);

nning for the implementation of CASE tools within an organization (even though it is recognised thg
portant subject):

A user of this International Standard can make the best possible selection of a CASE tool and yet have nq
cessfulimplementation. ISO/IEC TR 14471 Adoption of CASE Tools addresses this subject.

rtial or full
aluation of
€ generic,
processes

nts of the

pport their

b life cycle processes. CASE tool suppliers can'also use this International Standard to describe chanacteristics

esentation

h activities,

t this is an

guarantee

This Infernational Standard contains a set of processes. activities. and tasks designed to be tailored. TH

process is the selection of applicable processes, activities and tasks.

e tailoring

Compliance with this International Standard is defined as the performance of the processes, activities, and tasks
selected from this International Standard for the evaluation and selection project. Any organization imposing this
International Standard as a condition of trade is responsible for specifying the minimum set of required processes,

activitie

s, and tasks which constitute compliance for a given application of this International Standard.

© ISO/IEC 2008 — All rights reserved


https://standardsiso.com/api/?name=7cc267080018cc27a9863b08b398b93b

ISO/IEC 14102:2008(E)

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated references,
only the edition cited applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

ISO/IEC 12207:2008, Systems and software engineering — Software life cycle processes

3 Terms and definitions

For the pyrposes of this document, the following terms and definitions apply.

3.1
assessment
action of gpplying specific documented criteria to a specific software module, package or product for the pufpose of
determining acceptance or release of the software module, package or product

3.2
CASE togl
software groduct that can assist software engineers by providing automated suppoft for software life-cycle dctivities
as defined in ISO/IEC 12207:2008

NOTE 1 | A CASE tool can provide support in only selected functional areas,ofin' a wide variety of functional areas.
NOTE 2 CASE tools can be used in several modes:
— As stand-alone tools; in this case, only compatibility"with environment elements should be addressed.

— In small groups that communicate directly with’one another; it can be supposed that integration is prgdefined,
perhaps proprietarily.

— Inthe presence of a larger framework-of.the SEE; in this case the ability of the tool to use the relevant sgrvices of
the framework should be addressed.

3.3
measurement
use of a metric to assign a value (which’may be a number or category) from a scale to an attribute of an entity

[ISO/IEC 14598-1:1999]

NOTE 1 Measurement can be qualitative when using categories. For example, some important attributes of software groducts,
e.g. the language of a sotce program (Java, C++, C, COBOL, etc.) are qualitative categories.

NOTE 2 Measurement can apply to metrics other than Software quality metrics.

NOTE 3 | An Object can be measured directly, or can be information about or representations of the Object measured indirectly
by the appljcation of metrics.

34
metric
defined measurement method and measurement scale

[ISO/IEC 14598-1:1999]

2 © ISO/IEC 2008 — All rights reserved
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3.5
rating
action of mapping the measured value to the appropriate rating level

[ISO/IEC 14598-1:1999]

NOTE 1 Used to determine the rating level associated with the software for a specific quality characteristic.
NOTE 2  Rating and rating levels can be applied to characteristics other than quality characteristics.

3.6

rating Ievel
scale ppint on an ordinal scale which is used to categorize a measurement scale

[ISO/IELC 14598-1:1999]
NOTE 1 The rating level enables software to be classified (rated) in accordance with the stated or implied needs (kee 8.2).
NOTE 2| Appropriate rating levels can be associated with the different views of quality i.e..‘Users’, ‘Managers’ or ‘Developers’.
3.7
SEE
Softwayre Engineering Environment
environment which provides automated services for the engineering-6f software systems and relatedq domains
(projec management, process management, etc.)

[ISO/IELC 15940:2006]

NOTE 1 It includes the platform, system software, utilities, and.CASE tools installed.
NOTE 2| The SEE architecture has two aspects:

— the CASE tools which provide facilities.-for supporting life-cycle processes, and

— general framework which proyides a set of capabilities that offer common services used by the tools

4 Abbreviated terms
CASE | Computer Aided Software Engineering

GUI Graphical Usernterface

5 Overviewof evaluation and selection of CASE tools

5.1 Introduction of the evaluation and selection of CASE tools

This International Standard defines both a set of processes and a structured set of CASE tool characteristics for use
in the technical evaluation and the ultimate selection of a CASE tool. It follows the Software product evaluation model
defined in ISO/IEC 14598-5:1998.

This International Standard adopts the general model of software product quality characteristics and
sub-characteristics defined in ISO/IEC 9126-1:2001, and extends these when the software product is a CASE tool; it
provides product characteristics unique to CASE tools as described in 10.2 to 10.5. This larger set of characteristics
is then organized into four groups; they are characteristics related to life cycle process functionality, CASE tool usage
functionality, general quality and not related to quality. This grouping provides a more manageable approach to the
overall evaluation and selection process.

© ISO/IEC 2008 — All rights reserved 3
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The objective of the technical evaluation process is to provide quantitative results on which the final selection can be
based. Measurement assigns numbers (or other ratings) to attributes of entities; a major activity of evaluation is to
obtain these measurements for use in selection. The final selection results should aim to achieve objectivity,
repeatability and impartiality. These objectives and the confidence in the outcomes will in part depend on the
resources allocated to the overall evaluation and selection process. The user of this International Standard is asked
to deal with these issues at an early stage.

NOTE 1 Characteristic: An aspect of a product by which it can be described and evaluated. A characteristic may be refined into
multiple levels of sub-characteristics that bear on its ability to satisfy stated or implied needs.

NOTE 2 Atomic sub-characteristic: The highpct level evaluation nnfngnrinc are called _characteristics. Characteristics are
usually sybdivided into sub-characteristics. Many sub-characteristics may be further subdivided into Iowgr level
sub-charadteristics. At the lowest level, when no further subdivision is appropriate, the sub-characteristics are-refefred to as
atomic subtcharacteristics.

5.2 Overview of the evaluation and selection of CASE tools

This sub-glause illustrates an overview of the evaluation and selection of CASE tools discussed in this Interpational
Standard gs shown in Figure 1. Evaluation and selection of CASE tools includes four major processes:

— Preparation Process
— Strucjuring Process
— Evaluation Process

— Seledtion Process

Project
i plan High level :
Preparation ... > gofls Selection
criteria
Structuring Evaluation
- plan
Structured Evaluation
requitements report
'

List of candidates

Selection
recommendation

A key process is the structuring of a set of requirements against which candidate CASE tools are to be evaluated, and
upon which selection decisions will be based. The CASE tool characteristics defined in 10.2 to 10.5 forms the basis
for requirements structuring and play a central role in the overall process.

4 © ISO/IEC 2008 — All rights reserved
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5.3 General process considerations

There are several considerations that apply to the processes described in this International Standard o

n a global

basis. The intent is for the user of this International Standard to tailor its application in such a way as to maximize the

probability of a successful evaluation and selection process, and minimize its cost and risk. See Annex A.

5.3.1 Sequencing of processes

This International Standard does not impose the sequence of process activities described above and in the following
clauses. It is up to the organization to select the relevant processes and activities needed to meet its evaluation and

selectign goals.

The organization will decide which to employ, in what sequence, and with what degree of~parallg
sequenging of the processes’ activities is then documented in an evaluation project plan.

5.3.2 educing cost and risk

In general, organizations which apply this International Standard will want to minimizethe cost of the entire
and selection process to the extent possible, while maintaining the level of effortnecessary to select
appropriate CASE tool(s) for their use. These objectives may be addressed-by minimizing the numb
evaluated, minimizing the cost of evaluating specific tools, and ensuring ‘that the formality of the
appropriate to the organization.

The acfivities of CASE tool information gathering and identifying-final candidates for selection (see
effectively allow the user of this International Standard to screen the available tools against the organizatio
and el
needs.

NOTE 1 It may be that the organization is unable to find any:tool which appear likely to sufficiently meet its need
case, the stated needs themselves should be re-examined,‘and if they are found to accurately reflect the organizaf]
requirenmients for technology improvement, the overall evaluation and selection process may be abandoned. Similarly
candidale tools appear to be marginal in addressing the.organization’s needs, the level of detail and formality of the

activitieg should be made to reflect the risk factor, ahd the organization should be prepared to not select a tool if theg
process|so indicates, as the typical cost of bringing-a new tool into operational use is substantial.

Evaluations of candidate tools may have already been performed and be available to the organiza
information may be used to reducethe cost of candidate tool evaluation.

NOTE 2| Previous evaluations-which have been performed on a different Version of the candidate tool may still
informatjon. Similarly, evaluations-which addressed a different set of organizational needs may still provide useful infg

This International Standard calls for the development of several plans and reports, and implicitly, for their
various|personnel within the organization. In addition, activities are required to perform the four processe
The format and level of detail of the data products is left to the discretion of the organization, as is the leVj
necessary to perform the activities.

NOTE 3| ~Seme organizations may need to limit the scope, detail and formality of the processes to apply this |

lism. The

evaluation
the most
pr of tools
Dbrocess is

Clause 9)
n’'s needs,

inate from consideration tools which do not, or are not likely to, substantially address the organization’s

5. In such a
on’s actual
, if the final
subsequent
evaluation

ion. Such

yield useful
rmation.

review by

5 outlined.
el of effort

hternational

Standard_within existing resource constraints
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6 Preparation process

6.1 Overview

The evaluation and selection processes require the agreement of management. In line with this agreement, a set of
goals for the introduction (or enhancement) of CASE technology will be established. A set of CASE tool selection
guidelines will be identified and a project plan developed. The process is shown in Figure 2.

G 1 o
LQ\ Establishing
Selection
4
High level
goals v
Selection
" | criteria

Project planning
& control

................................ p| Project plan

Figure 2 — Overview of preparation process

6.2 Goal setting
The development of a set of realistic goals is a necessary first activity. In developing goals, both a ratiopale for
acquisition (why acquire a CASE tool) and a general‘policy for acquisition (what type of tool to acquire and hgw to do
it) should pe developed.

NOTE Goal setting activities, including possibly the identification of selection criteria, may have already been perfored as a
part of othdr efforts prior to formally entering.the preparation process of evaluation and selection of CASE tools.

The following tasks should be performied.
a) Develop rationale for acquisition:

1) Review the organization’s current software development process, determining its maturity and greas of
doncern.

2) Review.the current state of CASE technology and observe trends for consideration as future refference
bchhology.

—

3) Compare the organization’s current practices to possible future practices if CASE tools are adopted and
identify areas of potential benefit.

4) Identify probable impacts of CASE tools on the organization; e.g., areas where training and education,
procedure guides, and technical support are needed to effectively deploy CASE technology.

b) Define goals and expectations:
1) Set overall goals (e.g., productivity improvement, quality improvement, enhanced process manageability).

2) Define evaluation and selection constraints (e.g., cost, schedule, resources).

6 © ISO/IEC 2008 — All rights reserved
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Quantify and classify expectations (based upon goals).

c) Set general policy for acquisition:

Identify constraints on tool acquisition (e.g., implementation cost, schedule, other resources).

Develop alternate approaches to introducing/augmenting CASE technology (e.g., buy a tool,
existing tool, develop a new tool).

modify an

Assess the feasibility of the various alternatives in light of organizational readiness, technical considerations,

c e L.
PETONTIarice spetiicauuris, dlld resources.

The goals and expectations established here will be used to guide subsequent activitieésyin {
process and, finally, to validate the selection decision.

stablishing selection criteria
ipon the goals and expectations developed above, selection criteria should he established:
compose the high level goals into a set of selection criteria to make the {go/no go) selection decis

TE The selection criteria should be objective and quantitative. Each selection criterion should include sg
bshold specified on which the major go/no go decision will be made duritig selection.

fine the relative importance of the selection criteria.

racteristics and sub-characteristics for evaluation.
fine the level of detail and the nature of the evaluation activities to be performed.

TE The nature of the evaluation activities (covers the methods used in collecting the data. Reference, fi
vV the data are measured, collected with predefined criteria, or based upon subjective Observation.

fine the evaluation/selection scenario to be performed (see Annex A).

roject planning and control
ipon the goals and sélection criteria which have been established for the overall evaluation ang

be developed in‘aeccordance with the organization’s normal planning and control process, ang
the following;

roject team organization with assigned responsibilities.

TE The skill of the evaluators will have an impact on the results of the evaluation and its applica
ahization. The evaluation personnel should be selected with this in mind, and the skill level of evaluators s

he overall

on.

me defined

[TE  The relative importance of the selection criteria will*be used to determine the weights assigned to tool

br example,

selection

, a project plan shauld be created and a control mechanism implemented. The plan and control njechanism

it should

bility to the
hould be a

1)
2)
3)
4)
6.3 E
Based
a) De
NO
thre
b) De
NO
ch4
c) De
NO
ho
d) De
6.4 P
Based
procesy
should
contain
a) Af
NO
org
fac

orm dbbebbiﬂg gvatuation Tesuits. T he evatuation teanT shoutd be reprebemdlive of themtenmdedtootuser g

b) A set of operational goals obtained by decomposing the overall goals previously established.

oup.

c) A setof selection guidelines: weighted selection criteria, definition of level of detail and nature, and an evaluation
and selection scenario (see Annex A).

d) A schedule of activities and their tasks, along with an estimate of resource requirements and a cost estimate.

e) A means of monitoring and controlling the execution of the plan.

f)  If developed, the project plan and control mechanism should be updated as the project evolves.
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7 Structuring process

7.1 Overview

The structuring of the evaluation and selection activities can begin when a set of high level goals, selection guidelines,
and a project plan are in place. The structuring process begins with a requirements definition activity which is followed
by two parallel activities: the gathering of information on existing CASE tools, and the preparation of a list of candidate
CASE tools to be evaluated.

The Organization of CASE tool requirements will follow the four groups of CASE tool characteristics as outlined in
10.2 to 10[5. The major activities are shown in Figure 3.

Requirements High level
Definition | | . goals
‘--
.| Selection

; criteria
4
Structured CASE tool
Requirements information
gathering
4 v

Identifying final
CASE tool
candidates

List of
candidates

Figure 3 —Overview of structuring process

7.2 Requirements definition

7.21 Oyerview

During requirements_definition, the requirements for the CASE tool are collected and organized into the CASE tool
characterigtics as-qofed in 10.2 and 10.3 identify the major CASE specific characteristics, 10.4 identifies |general
software duality;characteristics, and 10.5 identifies a set of characteristics not related to quality. A comprehensive set
of requirements‘is necessary to select the most appropriate CASE tool, and the structuring process provides for
greater edse_and repeatability in the evaluation process. Three activities are required.

7.2.2 Organizational information gathering

To be able to define a set of detailed requirements to be satisfied by the CASE tool, information about the
organization should be gathered, including:

a) Willingness of the organization to fully fund and implement CASE tool use.

b) Current software engineering environment within the organization, including data describing current hardware,
operating software, and tool use.

8 © ISO/IEC 2008 — All rights reserved
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c) Types of software development projects undertaken by the organization include size, domain of application.

d) Characteristics and constraints of the target systems for which software is developed.

e) Specific expected impacts and improvements of CASE technology on the organization.

f)  Requirements from potential tool users and end users.

g) Current organizational procurement policies.

This infi
organiz

NOTE
7.2.3

The tod
the exiq

a) An

b) Ev
mg

c) Ids
d) Idd
e) Ide
f) Idg
g) Ch

NOTE

DITTAIoON 1S TTECESSary to ensure the toot ortoots are appropriate foruse withimthe organizatior, tha
ptional needs, and needs perceived by their future users.

This information can be gathered in a number of ways, including Surveys and focus groups.

Requirements identification

| user’s requirements should deal with the question of what the CASE tool should do as well as its
ting environment. The following tasks should be performed in building the list'ef requirements:

blyze the requirements and adjust the level of detail to which requirements are defined and measy

bluate the current need for CASE tools while taking into considération those projects where the
y initially be used.

ntify desired methodology (e.g., process-oriented, data-oriented, object-oriented).
ntify portions of the life-cycle to be supported (e.g.,planning, analysis, design).
ntify required functions of the CASE tool.

ntify required quality characteristics of th&.GASE tool.

eck the consistency of the requirements with the previously established goals.

satisfy a

These requirements represent the total set of organizational requirements. It is possible that no single CA{
| of the requirements, but that individual CASE tools may satisfy a sufficient number to justify their use by the o

which mjy continue to search for toglsto support remaining requirements.

7.24

equirements strucfuring

The applicability of the user needs identified in 10.2 to 10.5, and any others which the organization may w
should pe defined. Bhe purpose of this structuring is to organize the requirements in such a way that the

can pr

eed mare effectively. The tasks include:

a) Categorize the user requirements in terms of the organization of 10.2 to 10.5, and decompose them in
specifications.

y address

impact on

red.

CASE tool

bE tool may
ganization,

sh to add,
evaluation

to detailed

b) Select characteristics and specific sub-characteristics from 10.2 to 10.5 which can be evaluated to determine the
extent to which the CASE tool meets the detailed specifications.

NOTE The extent to which a CASE tool supports or implements a specific methodology may be a critical
should be seriously considered when selecting characteristics and sub-characteristics and weighting those
sub-characteristics.

c) Identify weights for the characteristics and sub-characteristics.

NOTE 1
the relati

The weights are applied to the ratings determined during the evaluation as part of the selection process,
ive importance of the related selection criterion as determined during the preparation process.
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NOTE 2  The assignment of weights is a subjective task which has a fundamental impact on the outcome of the entire
evaluation and selection process. The assignment of weights should reflect both the organization’s actual requirements and the
ability of the organization to evaluate the characteristic. See Annex B for further discussion.

NOTE 3  ISO/IEC 25051:2006 addresses quality requirements applicable to CASE tools when considered as software
packages, and should be consulted as part of the requirements structuring task. It provides additional guidance on a subset of the
quality requirements of ISO/IEC 9126-1:2001.

7.3 CASE tool information gathering

election
require
$E tools
that appeg@r most promising for further evaluation, additional and more detailed data that deal with their gotential
acquisition are obtained. This additional information may help to quickly eliminate many tools, allowing-attentipn to be
focused op the remaining candidates. Information to be obtained includes:

a) Vendpr general information (e.g., business history, available support, plans & strategies).
b) Vendpr’s specific product development strategy.

c) The tpol’s cost (e.g., price, maintenance, modifications, training).

d) The Hardware and software required to support tool use.

e) The Hardware and software required to support final application/product use.

f)  The tfaining required for efficient tool use.

g) The tpol’s functional capabilities.

h) The tpol’'s methodology and life-cycle support.

i)  How the tool interfaces to external systems.

i) The number of users, existence of a user’s\group, the users’ response to the tool.

k) The tpol's license mechanism (e.g., floating license, multi-user licenses, Cross platform licenses).

7.4 Ideptifying final candidate CASE tools

When thg set of potential candidate tools has been identified, the final candidates for selection (thosg to be
evaluated) may be chosen.This is accomplished through the following tasks:

a) Estallish a set of-high-priority or critical, requirements to be met by CASE tools.

b) Compare thexuser's functional requirements with the CASE tool's functional capabilities, supporting
methgdology; system environment.

C) Comr are the managnrial rnnlllirnmnnfe with the CASE tool's cost available fraining and support

d) Analyze the tool vendors’ user base, user response, support and business history.

e) Identify tools satisfying a sufficient number of high-priority or critical requirements which then become the final
candidates for formal evaluation. The results of the previous tasks provide the justification for the list of
candidates.

NOTE The tasks described in this subclause represent a “screening” of possible candidates to allow the organization to
identify the candidates most likely to be acceptable, given the organization’s requirements or suppliers abilities. The identification
of final candidates tan be performed in parallel with CASE tool information gathering, or the two activities may be iterated. The goal
is to reduce the cost of tool evaluation by only considering a screened set of final candidates during the evaluation process.

10 © ISO/IEC 2008 — All rights reserved
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8 Evaluation process

8.1

Overview

Evaluation can begin when the structured requirements have been defined and a screened set of final candidates for
selection has been chosen. Final preparations will be made for evaluating the candidate CASE tools, including the
development of an evaluation plan. The evaluation activities are then performed and documented, resulting in a
profile of how each CASE tool measures up to the structured requirements. The objective is to produce the technical
evaluation reports necessary for the selection process, as shown in Figure 4.

8.2 F
To defin
upon th
a) Fo
NGO
1SQ
b) Se
NG

Preparing for

. Structured
Evaluation r

Requirements

List of candidates

Evaluating
CASE tools

Evaluation plan

Evaluation report Evalua-tion
............................ Reporting

Figure 4 — Overview of evaluation process

reparing for evaluation

e list of candidate CASE tools and the structured requirements, the following tasks should be accq
each atomic sub-characteristic, define or select one or more metrics and define the details of the

TE ISO/IECYTC 1 SC7 Working Group 6 developed the following technical reports regardir]
/IEC TR 9126~2:2003, ISO/IEC TR 9126-3:2003 and ISO/IEC TR 9126-4:2004 (see Bibliography).

the rating levels and identify the means by which the levels will be generated or computed.

TE A measured metric value (e.g., average lines of code per module = 274) must then be assigned a

(e.g., 1.3 on a scale of 0 to 4). The means by which rating levels are obtained from measurements must be iden

e the necessary level of detail prior to beginning evaluation activities, final preparations are necessary. Based

mplished:
r use.

g metrics:

ating value
ified.

Define the assessment characteristics for evaluation, establishing what is acceptable, taking into consideration
the rating levels previously defined and the context of use of the product.

Identify and schedule all activities that must be performed as part of the evaluation process.

NO

too

TE Activities include preparing any data sets necessary for the evaluation, obtaining tool documentation and an
instance of the tool to be evaluated, providing evaluators any necessary training in tool use, hands-on tool use, recording of

| outputs, and analysis of results.

© ISO/IEC 2008 — All rights reserved
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In some cases, a Bench Mark Test (BMT) may be a part of the evaluation process. The recommended approach for
a BMT includes:

Identify the required critical tool functions.

Identify a test project or sample program to be the basis for the BMT.

Devel

op a BMT scenario, defining inputs and expected outputs.

To focus evaluation activities and provide for traceability of the evaluation process, develop an evaluation plan that
includes tfie Tnformation above.

8.3 Evs
8.3.1 Oy
The softw

luating CASE tools

erview

are is evaluated in comparison with each of the chosen characteristics. Evaluation is a pro

measurement, rating and assessment.

8.3.2 Measurement

Measurenpjents can be made based upon information obtained by examining the CASE tool itself, or info

about it, th
a) Exam
b) Exam
c) Interv
d) Viewi
e)

f)  Apply
g) Exam
h) Perfo

Measurenpent values may-be binary, based on a continuous scale (quantifiable), or textual. There are both o
and subje

NOTE
are those f

rough the following types of tasks:

ining the vendor-supplied documentation.

ining the source code and other intermediate produgts;if available.
iewing actual users of the software.

ng demonstrations and interviewing demonstrators.

Exectiting test cases.

ing to test projects.
ining results of previous évaluations (whether in-house, third party, or other evaluations).

rming a BMT on the‘eandidate tools and analysing the results.

ctive characteristics.

Objectivecharacteristics are those which permit independent and repeatable test or metric. Subjective chara
r which no independent and repeatable test or metric exists (e.g. fithess of the user interface to the culture of t

cess of

rmation

bjective

Cteristics
he user).

For objectivetharacteristics; theevatuationm stoutd-beTmade by @ Tepeatabte procedure suci thatanothere
would be able to produce the same results. During evaluation, if test cases are used, a uniform, predefined, and
documented set of cases should be used.

valuator

For subjective characteristics, the evaluation should be performed repeatedly by more than one person or group, who
will discuss and agree upon results.

The evaluation results should be recorded in a quantified manner, where possible, together with textual justification,
where applicable.

12
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8.3.3 Rating

In the rating task, each measured value is rated against the scale of values defined in the evaluation plan. Rating

levels are either directly generated or computed according to previously defined algorithms.
NOTE It is possible that requirements may be revised during the evaluation, and this may require revision of rati
8.3.4 Assessment

Based upon the resulting ratings and the previously defined assessment criteria, assess the sub-characte

ng scales.

ristics and

charactenstics. Tn accordance with the selection guidelines and the evaluation plan, ratings should be aggtegated up

to the characteristic level.

8.4 Hvaluation reporting

The engd result of the evaluation activities will be an evaluation report. An evaluation report may addreg
which wWere evaluated; alternatively, several evaluation reports may be written, each reperting on a subset ¢
evaluatpd.

Evaluatjon results should be provided in terms of the lowest level of sub-characteristic decomposition (n
atomic pub-characteristic). For each sub-characteristic, the metric value measured should be given in te
rating Igvel for that metric.

Based |upon the lowest level results, any aggregation should bgyshown so as to make clear the
aggregation: any weights used, the elements aggregated, and the level to which aggregation is performed.
will be & profile describing the results of the evaluation in terms.of scores for the characteristics of Clau
terms of scores for sub-characteristics, depending on the levebof aggregation.

In casep where the report covers multiple tools, or where'the results of this evaluation will be compared f{
other epaluations, care should be taken to ensure thié results are provided in a uniform format which
comparjson (e.g., by using templates). Objective_results should be provided with minimal accompa
Subjective results should be supported by text describing the specific reasons for the metric values assig

9 CASE tool selection process

9.1 verview

CASE fool selection can bggin when the evaluation reports are complete. A selection algorithm should
and then applied to the results of the CASE tool evaluation efforts. A decision can then be recommende
recommendation validated against the original set of goals and selection guidelines. An overview of the
shown |n Figure 5.

s all tools
f the tools

brmally an
rms of the

method of
The result
se 7, or in

o those of
facilitates
ying text.
ed.

be defined
d, and the
process is
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Preparing for High level goals

selection < Selection criteria
\ .| Evaluation report
Applyingthe |
selection algorithm ’

\ High level goals

selection decision

[ Recommending a ] i | Selection criteria

Selection ~ |.eeeeeennd Validating the
recommendation selection decision

Figure 5 — Overview of selection process

9.2 Pr

The seledtion algorithm determines how the data generated during the various evaluations are combin
compared|to result in ratings for each candidate.

Based up
which the
assessme

The algori
A discuss

9.3 Applying the selection algorithm

The evalu
Each tool’
specified i
the evalud

9.4 Rec

paring for selection

n the original goals and selection guidelines, afinal set of selection criteria is identified and the basg
se criteria are to be assessed is defined. This definition will be based upon the aggregated ev
nts described in 8.3.4.

hm for further aggregating the results;\comparing the candidates, and arriving at a decision is then
on of selection algorithms is provided in Annex B.

htion results are used.asinputs to the selection algorithm. Information relating the candidate tools is
5 evaluation results\provide a technical summary of each tool’s characteristics, aggregated up to t
h the selection algorithm (usually the characteristic level). The selection algorithm combines the re
tions of the various tools, providing a comparison for use by decision makers.

tommending a selection decision

When the
managem

ed and

is upon
pluation

Hefined.

output.
he level
sults of

his is a

teria.

Such a decision would indicate that the most appropriate of the candidates has been identified for selection.
Alternatively, the assessment of evaluation results may show a need for additional information, which may indicate
that some iteration of previous activities is necessary. Evaluation and selection scenarios are further discussed in

Annex A.

The selection decision should be justified with a rationale that summarizes the information and logic that led to the

selection.

14

© ISO/IEC 2008 — All rights reserved


https://standardsiso.com/api/?name=7cc267080018cc27a9863b08b398b93b

ISO/IEC 14102:2008(E)

9.5 Validating the selection decision

The final activity in the process should be the validation of the recommended selection. The original goals and
selection guidelines should be reviewed and compared to the evaluation results and other data relating to the
recommended selection. A check should be made to ensure that if the recommendation is accepted, the high level
goals (or a sufficient number of them) will be met. It may be found that no adequate tool exists, in which case a choice
may be made between the development of a new tool or the modification of an existing tool (within the user
organization or outside), or abandoning the entire evaluation and selection process.

10 CASE tool characteristics

10.1 G

The us
sub-chd
may be
structun

The td
sub-ch4
lowest-

sub-characteristics in terms of their attributes; each of these will be assigned a value during the evaluatidg

based

It is unl
below;

organiz
evaluat
below @

Non-atq
sub-ch4

aggregation called for in the evaluation plan have been reached. The selection algorithm is then used to cg

evaluat

10.2 C

10.2.1

A set of
use as
the defi

NOTE
are absg

verview

br needs which drive any evaluation and/or selection process will be based upon the characte
racteristics described below. By defining user needs in the terms used here, assessments and co
made based upon a broad, common, and nearly complete set of characteristics. As discussed
ing activity is required to transform the set of needs initially identified by the user,into the terms proy

p-level evaluation categories are called characteristics. Each Ceharacteristic is subdiv
racteristics. Sub-characteristics may be further subdivided into lower level sub-characteristi
pon one or more metrics (see 8.2).

kely that any user of this International Standard will need’to use all of the atomic sub-characteri
users should select only those sub-characteristics’that have significant weight with respe
ption’s requirements. There will be cases where additional needs or characteristics, specific to a
on or selection, have to be added to those listedibelow; in that sense, the atomic sub-characteri

an be considered a partial list, to be augmented-as necessary.

mic sub-characteristics are assigned- values by aggregating the values of their d
racteristics, weighted as called for in.the‘evaluation plan. This aggregation task is continued until th

on results of the various tools for comparison and decision.
haracteristics relatedto-life-cycle process functionality

Overview
attributes that,bear on the existence of a set of functions and their specified properties to support

t relates to seftware engineering life-cycle processes and activities. For those life-cycle processes rs
hitions indSO/IEC 12207:2008 apply.

bnt.either because CASE tools do not typically provide support for those processes, or because the procesd

fistics and
mparisons
above, a
ided here.

ided into
ts. At the

evel, sub-characteristics are referred to as atomic sub-characteristics) Sub-clauses 10.2 to 10.5 define atomic

N process

stics given
t to their
particular
stics listed

omponent
e levels of
mbine the

CASE tool
bferenced,

This clause addresses CASE support for several life-cycle processes. Other life-cycle processes not addfessed here

and/or the

CASE s

10.2.2

e b PR | PRI
UPPUTL TUT TU Al© TIUL SlalIT at Uiio uriic.

Management Process characteristics

A set of atomic sub-characteristics that bear on the existence of a set of functions and their specified properties to
support the management process activities. For additional attributes that bear on management, see 10.2.9.
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Table 1 — Atomic sub-characteristics of the Management Process

No. |Atomic Description
sub-characteristics

1) |Cost and Schedule | Attributes relating to its ability to estimate cost, schedule and other project Parameters
Estimating based upon organizational inputs.

NOTE 1 For example, the Constructive Cost Model (COCOMO) and its variants. Planning
attributes relating to its ability to support user entry and analysis of project planning data.

NOTE 2 This sub-characteristic is more general than the sub-characteristic abovein pddition
to cost and schedule data, it includes, for example, computer and other facility~regources,
personnel allocations, annual calendar definition and vacation planning. Also-includef is the
capability of analysis of planning data, such as a critical path analysis to optimise the project plan
with respect to the required constraints, and the capability of reusing/madifying the planning
data.

2) | Project Tracking Attributes relating to its ability to support user entry of project activity,data, including aufomated

data gathering.

NOTE Examples of project activity data which may/be-tracked include completion date,
funds expended, resources consumed, number ofcdecUments generated, lines ¢f code
developed, number of test cases completed, and numper of defects detected.

3) |Project Status Attributes relating to its ability to support analysis of project activities based on the data
Anglysis and tracked and provide status reports and.projections in user definable formats.
Reporting

4) |Maaging Processes | Attributes relating to its ability toxsupport the management of processes.

NOTE Process management includes defining detailed work items by defining input,
resources, output, personnel;*deadline, etc.; making work item definitions available td project
members; updating worksstatus by (manually or automatically) gathering the results of the work.
Query capability is alsoincluded.
10.2.3 Sqftware Implementation Process characteristics
A set of ajomic sub-characteristics that bear on the existence of a set of functions and their specified propg¢rties to
support the software implenientation process activities. For additional attributes that bear on the 9goftware
implementation process, see10.2.11.
NOTE The set of Seftware implementation functions may not be exhaustive, and additional sub-characteristics| may be
considered|as requiréd.
Table 2 — Atomic sub-characteristics of the Software Implementation Process

No. |Atomic Description
sub-characteristics

1) |Requirement Attributes relating to its ability to support the conduct of elicitation interviews,
Elicitation support workshops and other requirements information gathering activities.

2) |Requirement Attributes relating to its ability to support the review and analysis of requirements,
Analysis Support problem solving activities, and prioritising of requirements.

NOTE Requirements Analysis support services may include sensitivity and impact
analysis, feasibility analysis, and relationship and traceability analysis.
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3) |Requirement Attributes relating to its ability to support the entry and editing of requirements
Specification Support | specification data and checking the consistency and completeness of the requirements
data against allowable specification constructs and rules.
NOTE 1 Classes of requirements data which may be considered include functional, data,
interface, quality, performance, hardware, environment, cost, and schedule requirements.
NOTE 2 A formal language may be used to express requirements data.
4) |Requirement Attributes relating to its ability to support the evaluation of the completeness,
\falidation-and correcthess-and-usability-oftherequirements-
\ferification Support
5) |Requirement Attributes relating to its ability to support the recording, storage, manipulatipn, import
Management and export, and the administration of requirements and associated, informatipn.
Support
NOTE Requirements management support services may include requirement|designing,
manipulation, sorting, filtering, organizing, baselining and (tracing; document |importing,
generation and exporting; diagram and model interpretation ;and generation; requirements
configuration management, access control, and metrics generation.
10.2.4 Modeling sub-characteristics
A set of atomic sub-characteristics that bear on the existence of a'set of functions and their specified properties to
supporf the modeling activities which can be part of the software implementation process.
NOTE Modeling functions reflect the CASE tool’s ability to support the identification of software requirements, thelexpression
of softwdre design, and the transformation of requirements inteldesign.
Table 3 — Atomic sub-characteristics of the Modeling activity
No. | Atomic Description
gub-characteristics
1) |Diagram Attributes'relating to its ability to support the entry and editing of diagrams gf types of
Development interest to the user, and to translate between diagram types, and between|diagrams
and-text.
NOTE 1 Diagram types are defined in ISO 5807:1985. In addition, typical diagram types
include: control flow, data flow, decomposition, entity-relationship, object oriented, |JML, Petri
nets, state transition, and structure charts.
NOTE 2  Rules relevant to specific diagram types should be enforced.
2) | DiagramAnalysis Attributes relating to its ability to support the analysis of graphical figures input to the
CASE tool and extracting and storing requirements and/or design information.
NOTE Diagram analysers are, in many cases, integrated with diagram drawers, but go
beyond diagram drawers in analytical capability.
3) |Requirement Attributes relating to its ability to support the entry and editing of requirements
Specification Support |specification data and checking the consistency and completeness of the
requirements data against allowable specification constructs and rules.
NOTE 1 Classes of requirements data that may be considered include: functional, data,
interface, quality, performance, hardware, environment, cost, and schedule requirements.
NOTE 2 A formal language may be used to express requirements data.

© ISO/IEC 2008 — All rights reserved
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4) | Design Specification
Support

Attributes relating to its ability to support the entry and editing of design specification
data and checking the consistency and completeness of design data against

allowable specification constructs and rules.

NOTE 1 Classes of design data that may be considered include: functional, data, in
quality, performance, hardware, environment, cost, and schedule information.

NOTE 2 A formal language may be used to express requirements data.

terface,

5) | Specification

Attributes relating to its ability to support the entry and editing of information

Construst-Modeling—tdessribing—the—types—of constructs—that a—spesification—can—centain—ineluding their

relationships and depiction.
NOTE Types of constructs that might be modeled include data structures, datp flows,
objects, processes and states.

6) | Simulation Attributes relating to its ability to simulate aspects of a system's potential operation
based upon requirements and/or design data available to the, CASE tool.
NOTE Examples of aspects to be simulated include, System effectiveness (opgrational
Utility), operator interface, and architectural Performance (response time, utflization,
throughput).

7) |Profotyping Attributes relating to its ability to generate_acsprototype model of all or portions of a
system based upon user-supplied requirements and/or design information.
NOTE Prototyping features of CASE products may sometimes be replaced by gfaphical
user interface (GUI) tools. Such replagement requires fluent transition from modeling t¢ design
activities and back.

8) |Human Interface Attributes relating to its -ability to model the content aspects of human-computer

Modgleling interactions and the mechanical aspects of those interactions.

NOTE Examplesi-of content aspects of human-computer interactions are preseptations
(e.g., menus, screen-and window layouts and report designs) and querying (e.g., text, voice,
touch, icon or other inputs). Examples of mechanical aspects include window location, sfjze, and
colours; voige volume and pitch, and touch sensitivity).

10.2.5 Cqnstruction sub-characteristics

A set of ajomic sub-characteristics that bear on the existence of a set of functions and their specified propg¢rties to

support thie constructientactivities which can be part of the software implementation process.

NOTE Construction functions reflect the tool’s ability to produce operational (eg., executable) elements of the final system to

be fielded, or ta modify an existing system. Many of the functions in this paragraph are dependent upon a specific language or

languages.

operating s

relevant to the specific effort.
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Table 4 — Atomic sub-characteristics of the Construction activity

No. |Atomic Description
sub-characteristics
1) |Code Generation Attributes relating to its ability to generate code in one or more specific languages
based upon design data available to the CASE tool.
NOTE Typical code generation capabilities include general purpose Code generation,
database generation, query generation, Screen display/menu generation. Another form of code
generation is the direct generation of executable code.
2) |Database Schema Attributes relating to its ability to generate database schema (bajed upon
Generation user-supplied information.
3) |SYcreen Generation Attributes relating to its ability to generate display screens based.upon usef-supplied
information.
4) |Report Generation Attributes relating to its ability to automate the development of reports to be [produced
by the system under development (as opposed to the CASE tool).
5) | Qompilation Attributes relating to its ability to compile code in.one or more specific langyages.
6) |Syntax Directed Attributes relating to its ability to supportthe entry of source code in ong¢ or more
Bditing specific languages with syntax supportprovided by the editor.
7) |Debugging Attributes relating to its ability to support the identification and isolation of grrors in a
program.
NOTE Typical capabilities include providing trace backs and identifying fault|location in
terms of source Code.
10.2.6 Maintenance Process characteristics
A set of atomic sub-characteristics that bear on the existence of a set of functions and their specified properties to
supporf the maintenance process-activities.
Table-5 — Atomic sub-characteristics of the Maintenance Process
No. |Atomic Description
gub-characteristics
1) |Hroblem Attributes relating to its ability to determine that a problem: results from a user
Understanding misunderstanding, has already been resolved, is going to be resolved in the fontext of
another maintenance action, or is a new problem to be resolved.
2) |Localization Attributes relating to its ability to identify the portion of the software requiring
modification, given the identification of a problem.
3) |Impact analysis Attributes relating to its ability to, for each change foreseen, identify potential
consequences of making the change.
4) |Data Reverse Attributes relating to its ability to extract information from source code which defines or
Engineering describes the data elements and structures of the software.
NOTE Examples of typical outputs include design language code, data dictionary entries
and direct entry of design data into the CASE tool's database.
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5) |Process/Procedure
Reverse Engineering

Attributes relating to its ability to extract process design data from source code.

NOTE Examples of typical outputs include design language code, design diagrams, and

direct entry of design data into the CASE tool’s database.

6) |Source Code
Restructuring

Attributes relating to its ability to input existing source code in one or more specific
languages, modify its format and/or structure according to defined directives (e.g.,
reduce size of code, reduce execution time, implement code format standard) and

output a source code file in the same language.

7) Soyree-Code Attribttes |U:at;||y to—its Gbl:lt_y to ;Ilput c/\;ot;lly Sotree—code—writtern——one—gr more
Trapslation specific languages, translate it into a different language, and output the resulting Code.
10.2.7 Dqcumentation Process characteristics
A set of ajomic sub-characteristics that bear on the existence of a set of functions and their specified propg¢rties to
support the documentation process activities.
Table 6 — Atomic sub-characteristics of the Documentation Process
No. |Atomic Description
sul-characteristics
1) | Text Editing Attributes relating to its ability to edit text.
2) | Grdphical Editing Attributes relating to its ability to‘enter and edit data in graphical format.
3) |Forms-Based Editing |Attributes relating to its ability to support user definition of forms and subsequent
forms-based editing.
4) |Pullishing Attributes relating o its ability to support desktop publishing.
5) | Hypertext Support Attributes relating to its ability to support hypertext formats and functions.
6) |Varjant Handling Attributes/relating to its ability to reuse the same generation of the product with{limited
variation.
NOTE Examples include change of objects in screen panes (e.g., logo) and adapijation to
local requirements (e.g., language).
7) |Autpmatic Data Attributes relating to its ability to accept, store and retrieve specifications|of the
Extraction and content, format and layout of textual and graphical data to be extracted and prdduced,
Dogument,Generation | and its ability to then extract and produce the data in compliance with a specifjcation.

10.2.8 Configuration Management Process characteristics

A set of atomic sub-characteristics that bear on the existence of a set of functions and their specified properties to
support the configuration management process activities.
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Table 7 — Atomic sub-characteristics of the Configuration Management Process

No. |Atomic Description
sub-characteristics
1) | Access Control Attributes relating to its ability to control access to data elements.
NOTE Access control includes the ability to specify components to be no access, read
only, etc. based upon work groups, or other similar identifier, as well as the ability to check-out
data elements for modification and restrict access to them (locking) until they have been
updated and checked back in (unlocking).
2) | Tracking of Attributes relating to its ability to maintain a record of all modifications mdde to the
Modifications system under development or maintenance.
NOTE As design and code information is changed, includes automatically upgdating and
keeping consistent all related information kept in the tool.
3) |Definition and Attributes relating to its ability to maintain records and performymanagementfunctions
Management of on multiple versions of a system which may share comnion components.
Multiple Versions
4) |Configuration Status |Attributes relating to its ability to provide the user-with reports defining the history,
Accounting contents and status of the various configuration‘items being managed.
5) |Release Generation |Attributes relating to its ability to support tiser definition of steps required t¢ create a
version (build) of the software for release,Jand to automatically execute those steps.
6) |Archival Capability Attributes relating to its ability to, automatically place data elements in gecondary
storage for subsequent retrieval.
NOTE Archiving typically, involves long term storage of information off-line [for use in
reconstructing a system which was damaged or accessing data which is seldom needed.
Archiving features which may be considered include level of automation, ease of retfieval, data
compression capabilities and security against both loss and unauthorized access.
10.2.9 Quality Assurance Process characteristics
A set of atomic sub-characteristics\.that bear on the existence of a set of functions and their specified properties to
supporf the quality assurance proeess activities.
Table-8)— Atomic sub-characteristics of the Quality Assurance Process
No. | Atomic Description
qub-characteristics
1) | Quality-Data Attributes relating to its ability to support user entry of quality data, analyge quality
Nanagement data, and generate information to support quality management.
NOTE 1 Examples of quality data include quality assurance Plans, results of reviews and
audits, test results, fault and corrective action reports, and values of complexity metrics.
NOTE 2  Includes the ability to handle quality data by variant.
2) |Risk Management Attributes relating to its ability to support risk identification, risk estimation, risk impact
assessment, risk monitoring and controlling.
NOTE 1 Risks to be analyzed might be categorized into, but not limited to, project risks,
technical risks, and business risks.
NOTE 2 Risk management support capabilities might include hazard analysis in critical
applications such as air traffic control Systems or nuclear power plant control Systems.
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10.2.10 Verification Process characteristics

A set of atomic sub-characteristics that bear on the existence of a set of functions and their specified properties to
support the verification process activities. For additional attributes that bear on the verification process, see 10.2.11 ;
additional functional capabilities relating to verification may be found embedded in existing software implementation
sub-characteristics.

Table 9 — Atomic sub-characteristics of the Verification Process

A\nalysis

No. Atomic Description
sub-characteristics
1) Bpecification Attributes relating to its ability to perform traceability analyses.
Traceability Analysis ) ) )
NOTE Analyses normally addresses information from the level"of” requifements
specifications thorough design data.
2) Bpecification Attributes relating to its ability to perform analyses based upon.the requiremepts and
Analyses design data available to the tool.
NOTE Specific types of analyses might include: algarithm, complexity, control flow, data
flow, data normalization, data use, interface, human-machine interface, range bound, and
structure.
3) bource Code Attributes relating to its ability to input_ source code in one or more $pecific

languages and perform analyses.

NOTE Examples of such analysestinclude the measurements of size, calculation of
complexity metrics, generation of cross-references, and review for conformance to gtandard
usages.

10.2.11 Validation Process characteristics

A set of a
support th

Table 10 — Atomic sub-characteristics of the Validation Process

omic sub-characteristics that bear ondhe existence of a set of functions and their specified propégrties to
e validation process activities.

No. Atomic Description
sub-characteristics
1) Proof of Correctness™| Attributes relating to its ability to formally prove assertions about featyres or
Techniques operations of the software to be validated.
2) Failure Analysis Attributes relating to its ability to analyse failures and trace them back to defgcts.
3) Defect Analysis Attributes relating to its ability to analyse defects and trace them forward to failures.
4) Test Case and Attributes relating to its ability to support user entry of test cases and gntry of
Entry
5) Test Case and Attributes relating to its ability to automatically generate test cases based upon
Expected Result existing requirements and/or design specification data available to the tool and to
Generation automatically generate expected test case results.
6) Test Traceability Attributes relating to traceability of test activities and data.
NOTE Aspects include traceability of test data to other test data (eg., test requirements
to test design to test cases) as well as traceability of test data to activities and data from other
life-cycle activities (e.g., requirements specifications to test cases and test cases to source
code).
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7) Source Code Attributes relating to its ability to automatically instrument code to be tested in order
Instrumentation that test events can be identified and recorded.

8) Input Capture and Attributes relating to its ability to capture operator inputs (e.g., keyboard, mouse)
Replay and the extent to which such data can be edited and replayed in subsequent test

cases.

9) Test Driving Attributes relating to its ability to execute and/or replay test cases.

10) Run-time Analysis Attributes relating to its ability to analyse the performance of a program as it

€executes.

NOTE Capabilities may include the ability to verify and report ,on)assegrtions (or
exceptions) encountered during execution, as well as reporting on CPU- utilization, memory
utilization, accesses to specified data elements and/or Code Segments, gnd timing
characteristics.

11) Reliability Analysis | Attributes relating to its ability to analyse measures of software reliability.

NOTE Examples of reliability measures include~measures of complexity, software
science attributes and the MTBF (Mean Time Between-Failure).

12) Test Coverage Attributes relating to its ability to analyse ‘and report coverage, including system
Analysis coverage analysis and function coverag& analysis.

NOTE For example, Statements\which were/were not executed, procedyres which
were/were not called, and variables;which were/were not accessed.

13) Test Procedure Attributes relating to its ability to manage test activities and a test progranj.
Management

NOTE For example,the ability to maintain a schedule of planned activities, cppture and
record the results of test activities, and generate status reports.

14) Regression Testing | Attributes relating to its ability to support regression testing.

NOTE For example, the ability to re-run previous tests; the ability to modify previous
tests fo\account for system and/or environmental differences (e.g., date, time).

15) Automatic Result Attributes relating to its ability to automatically compare expected test case results
Checking and actual test case results.

16) Test Statistical Attributes relating to its ability to statistically analyse and report on test regults.
Analysis

NOTE For example, percent of test cases executed and per cent of test casgs passed.
Operations Environment Simulation: attributes relating to its ability to support the [Simulation
of a real operations environment, such as a large number of users, as well ps various
scenarios of use and various configurations.

17) Operations Attributes Tetatmgtoits—abitity to support the Simutatiom of & Teal operations
Environment environment, such as a large number of users, as well as various scenarios of use
Simulation and various configurations.

NOTE For example, the ability to automatically generate simulated inputs to the system
being tested based upon received system outputs.

18) Integration Testing | Attributes relating to its ability to support software integration activities.

NOTE For example, the automatic generation of body stubs for top-down testing or the
automatic generation of driver procedures for bottom-up testing.
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10.3 Characteristics related to CASE tool usage functionality

10.3.1 Overview

The following characteristics relate the tool to its environment and the projects it will be used to support.

10.3.2 CASE tool operation environment characteristics

A set of atomic sub-characteristics which bear on the relationship between the CASE tool and its operational (host)
environment

Table 11 — Atomic sub-characteristics of the CASE tool operation environment

No.

Atgmic

suk

-characteristics

Description

Red
Ch{
Tog

uired Hardware
racteristics of
[

Attributes relating to any hardware requirements for its use.

NOTE 1 Typical hardware items to be listed include processors (including co-procgssors),
main memory type, bus type, type and size of peripheral storage, extension or graphick cards,
input and output equipment.

NOTE 2  The user of this International Standard.should identify hardware items for which the
minimal requirements may not provide adequate performance, e.g., main memory. Hardware
necessary to provide acceptable performance ‘should be identified.

NOTE 3  The user of this International*Standard should identify hardware items which are
supported by the tool as options, e.ginput and output devices.

Red
Eny

uired Software
ironment of Tool

Attributes relating to any software items required for its use.

NOTE Typical software items to be listed include operating systems, database
management systemis. ~ languages, character sets and character codeq, and
communications/network packages.

Sof
(Inf

ware Repository
brmation Base)

Attributes relating to its ability to house and manage all relevant software engifpeering
process information. This includes its ability to make information developed in pne life
cycle activity available for use during other activities, as well as its ability to provide
accessto this information to other environment elements.

NOTE 1 Examples of such information include requirements and design documentation,
code, and test data.

NOTE 2 Includes the ability to handle relevant data by variant.

Phy
Eny

sical
ironment of Tool

Attributes relating to any geographical aspects of the development environment which
will impact tool use.

NOTE Considerations include physical and temporal Separation of users and the related
issues of networking considerations, on-line/off-line considerations, and repository
updating/mirroring at multiple sites.
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10.3.3 CASE tool integrability characteristics

A set of atomic sub-characteristics which bear on the ability of the CASE tool to integrate and interoperate with other
items in its operational environment. The evaluation and selection of CASE tools is performed in the context of the
software engineering environment in which the tool will be used.

NOTE Examples of other environmental items include those given in the hardware and software environment of the tool,
above.

Table 12 — Atomic sub-characteristics of the CASE tool integrability

No. | Atomic Description
gub-characteristics

wul

1) equired Hardware Attributes relating to any hardware requirements for its use.
Characteristics of Tool
NOTE 1 Typical hardware items to be listed include processots (including co-pfocessors),
main memory type, bus type, type and size of peripheral storage; extension or grappics cards,

input and output equipment.

NOTE 2  The user of this International Standard sheuld-identify hardware items fof which the
minimal requirements may not provide adequate performance, e.g., main memory) Hardware
necessary to provide acceptable performance shauld be identified.

NOTE 3  The user of this International Standard should identify hardware items| which are
supported by the tool as options, e.g., input.and output devices.

2)

wul

equired Software Attributes relating to any software items required for its use.
nvironment of Tool

(mnl

NOTE Typical softwarel\items to be listed include operating systems,| database
management systems . danguages, character sets and character cogles, and
communications/network.packages.

[da)

3) oftware Repository | Attributes relating-to its ability to house and manage all relevant software er|gineering
nformation Base) process information. This includes its ability to make information developed jn one life
cycle activity_available for use during other activities, as well as its ability {o provide

access to this information to other environment elements.

—

NOTE- Examples of such information include requirements and design documentation,
code, and test data.

NOTE 2  Includes the ability to handle relevant data by variant.

T

4) hysical Envirenment | Attributes relating to any geographical aspects of the development environmient which

gf Tool will impact tool use.

NOTE Considerations include physical and temporal Separation of users and fhe related
issues of networking considerations, on-line/off-line considerations, and |repository
updating/mirroring at multiple sites.
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10.3.4 CASE tool application characteristics

A set of atomic sub-characteristics which bear on the relationship between the CASE tool and the projects to which it
is applied, including the environment of its products and characteristics of those products.

Table 13 — Atomic sub-characteristics of the CASE tool application

No. [Atomic Description
sub-characteristics
1) Hal wdalc Glld Attl ;butco IC:Gt;IIU tU thc OUt Uf hGIdVVGIU GII\‘...Jl SUftVVGIU ;tCIIIO UTl VVh;Uh Ul VV;tI WhICh
Soffware Environment | the products of the tool can be used.
of Tjool Products
NOTE The level of platform support in the target environment may be al consideration;
e.g., does the CASE tool generate screens, and does it generate calls to an external (platform
or environment) service to generate the screens.
2) |Conpformance to Attributes relating to conformance of the products resulting from its use to Stafidards.
Stapdards - Tool
Products NOTE Examples include language, database, repository;éemmunication, GUI(Gyaphical
User Interface), documentation, development, configuratioff management, security, portability,
and information interchange standards.
3) | Domain of Application |Attributes relating to the application domains which the CASE tool is designed to
support.
NOTE Examples of application dofmains include transaction processing, real-time,
information management, and safety critical:
4) | Siz¢ of Application Attributes which would result in¥size limitations of the application and therefdre limit
Supported the tool’s applicability.
NOTE Such parameters might include lines of code, levels of nesting, size of dgtabase,
number of data elements, and number of configuration items.
5) |Languages Supported | Attributes relating'to'its ability to support specific languages.
NOTE Examples of such languages include programming languages, data anfl query
languages;-.graphics languages, and operating System interfaces such as job| control
languagdes)
6) |Datpbases Supported |Attributes relating to its ability to support specific databases.
7) | Methodology Support-pAttributes relating to the set of methods or methodologies which it can supporf.
NOTE 1 Examples of methods or methodologies include various object ¢riented
approaches, structured (top down) approaches, data driven approaches, and rgal-time
extensions.
NOTE 2 A CASE tool's support for a method or methodology can be evaluated bas¢d upon
the extent that the tool provides the specific capabilities necessary to implemgent the
methodology.
8) |Internationalisation Attributes relating to its ability to be used in different cultures and to generate products
in terms of different countries or cultures.
NOTE 1 Examples include using natural different languages, character sets, character and
graphic presentation modes (left-right, top-bottom), and different date formats.
NOTE 2  This sub-characteristic may have an influence on other hardware or software
environment elements.
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10.4 General quality characteristics

10.4.1 Overview

The following characteristics describe the quality of the tool in the terms of ISO/IEC 9126-1:2001.

NOTE

Further guidance on evaluating the sub-characteristics in this clause can be found in ISO/IEC 25051:2006.

10.4.2 Functionality characteristics

A set of
functior

atomic sub-characteristics that bear on the existence of a set of functions and their specified prop
s are those which satisfy stated or implied needs.

Table 14 — Atomic sub-characteristics of the Functionality

brties. The

No. |Atomic Description
gub-characteristics
1) |Security Attributes relating to its ability to prevent unauthorized\use or misuse of itself.
NOTE Security may also encompass all or part of the System on which the tool[is used.
2) | Accuracy Attributes relating to the provision of right af agreed results or effects.
3) |Regulatory Attributes relating to adherence to“<application related legal and/or fegulatory
Gompliance requirements.
4) | Technical Attributes relating to adherence-o¥ compliance with any identified standards.
Compliance
NOTE Examples include* language, database, repository, communicatjon, GUI,
documentation, development; configuration management, security, portability, and information
interchange standards.
10.4.3 Reliability characteristics
A set of atomic sub-characteristics.that bear on the capability of the software to maintain its level of performance

under sftated conditions for a stated period of time.

Table 15 — Atomic sub-characteristics of the Reliability

No.

Atomic
sub-characteristics

Description

Data Integrity

Attributes relating to its ability to correctly store and retrieve information w
degree of confidence.

th a high

NOTE
means of either exiting or saving.

2) | Automatic Backup Attributes relating to its ability to automatically initiate a backup routine to save the
current state of the process.
NOTE Typically backups are scheduled at a predetermined interval by the vendor or are
scheduled by the user.

3) | Error Handling Attributes relating to its ability to detect abnormal behaviours, notify the user that a

problem has occurred, and properly exit or save the work to the point of interruption.

This may include error messages displayed to the Screen and a Screen directed
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4) |Fault Tolerance Attributes relating to its ability to maintain a specified level of performance (e.g.,
“fail-soft” or reduced capability) in cases of various faults (e.g., hardware, software,
network).

5) |Recoverability Attributes relating to its capability to re-establish its level of performance and recover

the data directly affected in case of a failure, and the time and effort needed for it.

10.4.4 Usability characteristics

A set of af
use, by a

omic sub-characteristics that bear on the effort needed for use, and on the individual assessment|of such
stated or implied set of users.

Table 16 — Atomic sub-characteristics of the Usability

No.

Atdmic
sub-characteristics

Description

Usér Friendliness

Attributes relating to its ability to integrate into the-teol user’s activities, taking into
account the user’s level of experience and expertise; and the concepts, information,
representations and procedures that are part ofythe user work domain and |culture
(professional and individual).

User Guidance

Attributes relating to the provisions to.allow the tool user to know the status|of tool
operation, to establish the causa1 relationship between user actions and tool|status,
and to assess and direct user actiops on the tool.

Homogeneity

Attributes relating to the consistency of logic within an application or [across
applications, at the procedural level as well as for the presentation of informatign.

Adgptability

Attributes relating to the ability of its interface to adapt to various task requirgments,
strategies, habits, and cultural modes (e.g., languages, character sets, date formats).

NOTE Adaptability has several aspects: the ability to adapt to users with differing levels of
experiences.the ability of the user to customize input and output methods (e.g., macros and
screen displays and formats), and in the number of procedures, options and commands
available to a user to achieve a given objective.

Clafity of Control

Attributes relating to the extent to which the semantics of the dialogue stepf (e.g.,
menu selections, window choices) used to control the tool, reflect the resultinglaction,
and the predictability of the action.

Error Handling

Attributes relating to its abilities to help and guide the user in identifying and cofrecting
errors, and to maintain tool integrity (avoiding incorrect data and process changes).

Conciseness

Attributes which decrease the required number of steps to identify and memorize, and

which increase the efficiency of the dialogue.

Ease of Learning

Attributes relating to the amount of time and effort required for a user to understand
normal CASE tool operations and to become productive.

NOTE 1 The availability and quality of on-line tutorials may be a factor in ease of learning.

NOTE 2  These features should be integrated within the presentation and structure of the data
on the Screen (or reports).
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9) |Tool Documentation |Attributes relating to the overall quality of the documentation provided with the tool.
Quality
NOTE 1 Documentation quality factors include: completeness, correctness, consistency,
understandability, and ease of overview.
NOTE2 To the extent that the tool implements a methodology, descriptions of the
methodology should accompany the tool.
10) |Ease of Installation |Attributes relating to how easy it is for the user to play the required role in initial
installation and in the subsequent installation of updates.
10.4.5 Efficiency characteristics
A set of atomic sub-characteristics that bear on the relationship between the level of performance of the software and
the amgunt of resources used, under stated conditions.
NOTE In evaluating a CASE tool against the sub-characteristics that follow, consideration should be given to jpbs of both
typical ahd maximal size.
Table 17 — Atomic sub-characteristics of thé:Efficiency
No. [Atomic Description
qub-characteristics
1) | Throughput Attributes relating to the performanceof the tool in performing stated tasks.
NOTE Examples include query response time and time to analyze 100,000 lines|of code. In
some cases, performance benchmark data are available from external sources.
2) |Acceptable Attributes relating to the-acceptability of the time required for the CASE tool tp respond
Response Time to a user input with the appropriate response in the expected operational environment.
3) |Data Storage Attributes relating to the amount of mass storage required (e.g., disk,| tape) to
Requirements accommodate’the tool itself and any databases required and/or generated by the tool.
4) | Acceptable Memory |Attributes relating to the amount of CPU addressable memory required to|load and
Capacity operate the tool.
NOTE A determination of the amount of memory required for acceptable tool pgrformance
should be made, as many tools will operate in a memory-poor environment, but will{do so only
marginally.
5) |Acceptable Attributes relating to the processor (type and speed) required to operate the CASE tool
Rrocessing Speed at an acceptable level of performance.

10.4.6 Maintainability characteristics

A set of atomic sub-characteristics that bear on the effort needed to make specified modifications.
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Table 18 — Atomic sub-characteristics of the Maintainability

No. |Atomic Description
sub-characteristics

1) |Vendor Support Attributes relating to the availability, responsiveness, and quality of Services provided

by the vendor to tool users.
NOTE Such support services might include telephone support, local technical support,
on-site support, publication of “known defect lists”.

2) | Ability of Tool to Attributes relating to the ability of the tool vendor to modify the tool to~maintain
Follow Changes in methodology support, as a methodology changes over time.

Methodology

3) Updates Attributes relating to the vendor’s track record in making regular updates| which

address recognized problems and/or provide additional capabilities.

4) | Expgandability Attributes relating to its ability to be easily modified to meet expanded user| needs

without requiring major modification, expense, or schedule’Change.
NOTE Related to changeability, except here, vender-intervention or additional hardware
and/or Software may be required.

10.4.7 Pqrtability characteristics

A set of afomic sub-characteristics that bear on the ability of the Software to be transferred from one environment to

another.

Table 19 — Atomic sub-characteristics of the Portability

No. |Atamic Description
sub-characteristics

1) Portability to Different | AttributesSrelating to its ability to run on various versions of the same hgrdware
Handware Platforms | platformhor on different hardware platforms.

2) | Cornpatibility With Attributes relating to its ability to run on various versions of the same operating pystem
DifErent Operating (f.otron different operating systems, and the ease with which it can be modified tg run on
Sydtems updates to an operating system.

3) |Ability to Moye,Data |Attributes relating to the ability of one version of the tool to use data generated by a
Betlveen Versions of |different version of the tool, and the extent of data manipulation required for refise.
the[Tooal

4) Portabity-with Attributes—relating—to—its—ability to—be—perted—between—windowing—systems (e.g.
Windowing Systems | Windows, Macintosh, Open Look and Motif X-Window systems).

10.5 General characteristics not related to quality

10.5.1 Overview

The following characteristics are general in nature, and address both the tool itself, the tool developer and/or vendor.
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10.5.2 Acquisition Process characteristics

A set of atomic sub-characteristics that bear on the acquisition process necessary if the CASE tool is selected for
adoption.

Table 20 — Atomic sub-characteristics of the Acquisition Process

No. |Atomic Description
sub-characteristics

1) ostof Tool Attributes refating to the cost of Implementing the tool.
Implementation
NOTE All aspects relevant to the specific instance should be considered.”"Nqgt only tool
purchase price, but also the costs for installation, initial maintenance,- hardware/software
revision or upgrades, and training. Price data on all relevant configurations [should be
considered, including Single copy, multiple copies, site license, corporat€ license, and network

license.
2) |Uicensing Policies Attributes relating to the supplier’s licensing policies.
NOTE These include available license Options;~ the right to copy (media and

documentation), and any restrictions and/or fees for seeondary usage. That is, the todl user sells
products which include some element or aspect of @ytool used to develop the produc{. Also, any
terms and conditions, including product guarantee, which apply to the tool.

3) |Hxport Restrictions | Attributes relating to the identification, of-any restrictions on the export of the[tool, or of
any secondary usage of the tool.

10.5.3 Implementation characteristics

A set of atomic sub-characteristics that bear on the tool’'s delivery, installation and operation.

Table 21 — Atomic sub-characteristics of the Implementation

No. |[Atomic Description
qub-characteristics

1) | CQost Effectiveness Attributes relating to the cost of tool Operation.

NOTE A cost/benefit analysis may be performed, or some consideration giyen to the
expected level of productivity of the CASE tool.

2) | Development Attributes relating to any schedule constraints involving further product deyelopment
Delivery-Constraints | and/or delivery. In addition, the time required for the tool’s users to become groductive
with the tool (learning curve) should also be considered.

3) [Workarounds Attributes relating to any workarounds which would be required to implement the
Required for User CASE tool in the user’s environment. An example of such a workaround is finding a
Organization way to use a centralized tool (single common database) in a distributed environment.

4) |Infrastructure needs |Attributes relating to infrastructure requirements for tool use.

NOTE Examples include floor space, table space, furniture, electricity and other physical
requirements generated by new tool-related hardware or tool use considerations.
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10.5.4 Support Indicators characteristics

A set of atomic sub-characteristics that bear on the vendor’s ability to provide tool support.

Table 22 — Atomic sub-characteristics of the Support indicators

No. |Atomic Description
sub-characteristics

1) | Supplier Profile Attributes relating to a general indication of the supplier's overall capability.

NOTE Examples include: the supplier’s size, number of years in business, marketshare, a
financial statement, listing of any complementary products, identification of relévant Qusiness
relationships (e.g., other tool suppliers), local presence, and the company’s planned direftion for
future development.

2) Progduct Profile Attributes relating to general product use information.

NOTE Examples include: product age, number of paid installations, number of disfributors
of the tool, existence, size and level of activity of a user’s greup, number of versions supported,
availability of dial up help hot-line, availability of mainterance contracts, formal problem
reporting system, product development program, lead\times (e.g., new functions,| trouble
reports, customer support), body of applications;~freedom from error, and avhilability
(commercial, government, public domain, in-hous€,or under development).

3) |Trajning Availability | Attributes relating to the availability of itraihing materials and training courses, poth at
the vendor’s facility and at the purchaser’s facility.

NOTE Conditions under which:tfaining can be supplied, including the availability of pourses
customized for specific user needs should be considered.

10.5.5 Ewvaluation or Certification characteristics

A set of afomic sub-characteristics that bear on the evaluation or certification of the developer or the product.

Table 23 — Atomic’sub-characteristics of the Evaluation or Certification

No. |Atamic Description
sul)-characteristics

1) | Deyeloper Evaluation | Attributes relating to the evaluation or certification by a professionally recqgnized
or Qertification software engineering evaluation organization that the developer's software
engineering practices meet some minimum level, or the vendor’s intention to| obtain
such an evaluation or certification.

NOTE For example, a capability maturity assessment based upon the Software
Engineering Institute’s Capability Maturity Model, ISO/IEC 15504 Software process assessment
or ISO 9001 certification.

2) Product Certification | Attributes relating to the certification by an appropriate party that the tool complies with
a specific standard.
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