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ABSTRACT

In order to takle the increasingly important issue of software quality, ISO/IEC
9162 was developed. This international standard sets out six quality characteristics,
which are intended to be exhaustive. In order to successfully and practically apply
ISO/MEC 9162, an evaluation framework is proposed in this paper. It is designed to
allow technology changes without needing modification of its basic principles. The
proposed framework is a four-step procedure for the planning, controlling and re-
porting on software evaluation. These steps are specifying of the evaluation re-
quirements, evaluation design, conducting of the evaluation and reporting on the re-
sults achieved during the evaluation.

1. INTRODUCTION

Significant gains in the quality of software will not take place until there is a
comprehensive model of software product quality available. Several different mod-
els of software product quality have been proposed {1-6]. While these models offer
interesting insights into various apects of software quality they have been strong
enough to stimulate siginificant gains in the quality of software or to gain wide ac-
ceptance.

Most recently the international standard ISO/TEC-9126 Sofiware Product Evalu-
ation Characteristics (1991) [7] has been put forward as a high-level framework for
characterizing software product quality. 1SO is the abbreviation for International
Organization for Standardization and I[EC is the abbreviation for International Elec-
rotechnical Commission. This standard appears to have drawn considerably on the
model originally proposed by Boehm [1]. While this standard can provide high-
level guidance, it does not go nearly far enough to support building quality into
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software. ISO/IEC-9162 is the software product evaluation standard from 1SO. It
defines six cliaracteristics that describe with minimal overlap, software quality. It
Provides the definition of the characteristics and associated quality evaluation pro-
cess to be used when specifying the requirements for and evaluating the quality of
software products thoughout their life cycle [7].

There is a wealth of knowledge about software quality available {8-17]. The
greatest challenge in proposing any mode) for software product quality is to find a
framework that can accomrnodate this knowledge in a way that is constructive, re-
finable, and intellectually manageable. The prime requirement of any such modet is
that it makes clear and direct links between high-level guality attributes and explicit
procuct characteristics at all levels, Beyond this the model must provide:

* Systematic guidance for building quality into software.

* A means to systematically identify/classify software characteristics and quali-
ty defects.

* A structure that is understandable at a number of levels, refinable and adapta-
ble.

When carrying out a software products evaluation, clients require reliable re-
sults which can be used as a sales aid. An evaluation must be of value to many par-
ties of the software industry, including producers, vendors, users and to the com-
munity at large. This means that an evaluation procedure needs to be pertinent,
widely applicable and cost-effective. By pertinent is meant that the properties cho-
sen to be evaluated are meaningful to the clients.This means that the purpose of an
evaluation, for example in the context of the functionality characteristics, is to as-
sire that the computer program is a trusted implementation of the design specifica-
ticn, which in turn is a trusted transformation of the requirements specification. In
other words, the purpose of the evaluation is to answer the question *1s the claimed
functionality really available”?. This objective might be difficult to reach, especial-
Iy 1aking inio account the diverging interests of the client or even the user of the
sofrware product.

What kind of guidelines should be provided by the Evaluator’s guide? This can
be answered by asking the questions “What happens when a problem occurs during
an evaluation”?-and “What type of problems can occur™?. A missing documents is
identified in the evaluation specification. A delayed document leads to a postpone-
ment of the respective evaluation activities. If there is a change of product repre-
sentation, a new evaluation specification has to developed or an existing one has to
be modified where applicable (e.g. change of prograrmuning language might impose
a change of some or all evaluation techniques, which might in tum have an impact
on the cost of evaluations). Other problems might be treated in a similar way.
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2. ISO/EC-9126 SOFTVWAR:
QUALITY CHARACTEF ISTIC 3

ISOMEC-9126 standard defines six characterisics t“at ~>:c.tbe, with minim s’
overlap, software quality. These characteristics are furctior~'i'7, reliability, v:1-
bility, efficiency, maintainability and portability.

Specifying software quality for a product that has s:ill 1 be developed is diffi
cult for the purchaser or supplier The purchaser needs > ur * :ctar.? clearly and b~
able to communicate hisfher requirements for the pred <tto* dzvrlaged. The sap-
plier needs to be certain hefshe understands the requi zuie”  wn? < able {o assass
with confidence wheths; it is possible 1o previde the odne ik 8- right level
software quality.

Consequently, ISO/TEC-2126 will serve to eliminate any nis - dorstanduy, te-
tween purchaser and soppher. The improvement 1n commy “icw -+ will do wwa -
with any rework required & .osut of the seftware g or e v m o g the purchar -
er’s requirements Both ©, tiries taken to deliver the ¢ o fied  oftware prodit
ard the cost of develnyme " will be lower as a ressdt f o . mure . o the ISOVIEL -
9126 siandard.

Functionality is the set of attributes that tear o the 2aistence o¢ a sef of fon:-
tions and their specified p:ooertizs. The functions are tuore via. saiisty stated o7
implied needs. Reliability *: the set of atiribaies ".tbz. ont - capability of soii-
ware [0 maintain its leve] o perfornance undor seat d o ~2lic : forastawed perisl
of time. Usability is the s¢. of attributes (het bear ¢ ito evior seded tor use, ond
on the individual assessmie .t of such use, by a stat d ¢ " inj I s of urers kili-
ciency is the set of attribui s that bear on wie relariens! pter o he ievel of poi-
formance of the software and the amount of rescurces veed, ve ated canditions
Maintainability is the set of attributes that bear on "he effert ee ded to make speds-
fied modifications. Frtabit> is the set of ~ttrib stes tha! kear an the ability of
software to be transferred from one envi,onmeni tn wnother.

This decomnesition of Guaiiiy reflects the usev's view 2 Citroduces e Co-
cept of guality in vse. Users are rainly in‘evesied v uziv o the software produet,
and evaluate software mostly “rom ths viewpoipt ~f the 7 v iance and the ser-
vice it provides, rather than on the basis of i1tenal Zsvaiie v e dovelopnient pro-
cess. ‘rhe process of lovclopment reguirss the user anc tre deve oper to ise same
software quality characieristics since they apply th -eqrs2men and accepiance.
When devetoping off-the-shelf software, the unplied need: nrust £ reflecied in the
quzlity regriremen’,
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Since developers are responsible for producing software which will satisfy qual-
ity requirements, they are interested in the intermediate product quality as will as in
the final product quality. In order to evaluate the intermediate product quality at
each phase of the development cycle, the developers have to use different metrics
for the same characteristic because the same metrics are applicable to all phases of
the cycle. A manager is typically more interested in the overall quality rather than
in a specific quality characteristic, and for this reason will need to assign weights,
reflecting business requirements to the individual characteristics. The manager may
also need to balance the quality improvement with management criteria such as
schedule delay or cost overrun, because he/she wishes to optimize quality within
Jimited cost, human resources and time-frame.

ISO/IEC-9126 suggest a further decomposition of each characteristic into a set
of subcharacteristics. These sub- characteristics are a step closer to the quantitative,
technical aspects of the software product. Figurel, shows these sub-characteristics.

sAccuracy
«Compliance
sInteroperability
sSecurity
sSuitability

Functionality |
sFault Tolerance

. sMaturity
(Iiteliability sRecoverability

M"X sResource behavior
«Time behavior
Usability | |

sLearnability |

— | »Operabiity
Portability l + Understandability
Maintainability | o Adaptability

sInstallability
sConformance
sReplaceability

sApalysability
»Changeability
»Stability
»Testability

Figure 1 : subcharacteristics of ISO/IEC-9126 standards
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As shown in figure 1, these sub-characteristics are accuracy, compliance, inter-
operability, security, and suitability for functionality. Reliability sub-characteristics
are fault tolerance, maturity and recoverability. Efficiency sub-characteristics are
resource behavior and time behavior. Usability sub-characteristics are learnablility,
operability and understandability. Protability sub-caracteristics are adaptability, in-
stallability, conformance and replaceability. Maintainability sub-characteristics are
analysability, changeability, stability and testability.

Suitability is an attribute of software that bears on the presence and appropriate-
ness of a set of functions for specified tasks. Accuracy is an attribute of software
that bear on the provision of right or agreed upon results or effects. Interoperability
is an attribute of software that bear on its ability to interact with specified systems.
Compliance is an attribute of software that make the software adhere to application
related standard or conversions or regulations in laws and similar prescriptions. Se-
curity is attributes of software that bear on its ability to prevent unauthorized ac-
cess, whether accidental or deliberate, to programs and data.

Marurity is an attribute of software that bear on the frequency of failure by
faults in the software. Faulr tolerance is an attribute of software that bear on its
ability to maintain a specified level of performance in cases of software faults or of
infringements of specified interface. Recoverability is an attribute of software that
bear on the capability to re-establish its level of performance and recover the data
directly affected in case of a failure and on the time and effort needed for it.

Time behavior is an attribute of sofiware that bear on response and processing
times and on throughout rates in performing its function. Resource behavior is an
attribute of software that bear on the amount of resources used and the duration of
such use in performing its functions.

Understandability is an attribute of software that bear on the user’s efforts for
recognizing the logical concept and its applicability. Learnability is an attribute of
software that bear on the user’s effort for learning its application (for example, op-
eration control, input, output).Operability is an attribute of software that bear on
the user’s effort for operation and operation control.

Adaptabiliry is an attribute of software that bear on the opportunity for its adap-
tation to different specified environment without applying other actions than those
provided for this purpose for the software considered. Installabilitv is an attribute
of software that bear on the effort needed to install the software in a specified envi-
romment. Conformance is an attribute of software that make the software adhere to
standards or conventions relating to portability. Replacebility is an attribute of soft-
ware that bear on the opportunity and effort of using it in the place of specified oth-
er software in the environment of that software.
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Analysability is an attribute of software that bear on the effort needed for diag-
nosis of deficiencies or cavses of failures, or for identification of parts to be modi-
fied. Changeability is an attribute of software that bear on the effort*needed for
modification, fauit removal or for environmental change. Stability is an attribute of
software that bear on the risk of unexpected effect of modification. Testability is an

attribute of software that bear on the effort needed for validating the modified soft-
ware,

3. EVALUATION FRAMEWORK
ACTIVITIES AND DOCUMENTS

The purpose of a software product evaluation is to provide any interested party
with quantitative results concerning a software product that are comprehensible, ac-
ceptable and trustworthy. This paper presents a procedure, which defines the activi-
ties of analysing the evaluation requirements, specifying, designing and performing
the evaluation, and reporting on the results of the evaluation. Figure 2, shows the
main activities and documents within the proposed evaluation framework.

Application
Product and Standars und
process Evaluation Evaluation E\'alualiu.n
Information Requirement .~ M('Idnics
| i i / .
[_Specifying | | Designing Conducting |

| |

Specification | Plan

Rcesults

Reporting

ljocument [: Aclivity

Figure 2 : The Main Activitics and Documents within the Proposed Evaluation Framework.

The aim of this evaluation framework is to assist testing laboratories when pro-
viding the evaluation services, software producers in planning the evaluation, soft-
ware customers when specifying certification of the evaluation in their contracts
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with their clients, and software users when studying and understanding the results.
Evaluation is conducted through a well-defined, step-wise procedure which, to
achieve flexibility, is*based on a library of evaluation modules. The standardisation
of these modules is beyond the scope of this paper.

The procedure is widely applicable for evaluating a software product, i.e. is ca-
pable for dealing with any type of software product ranging form off-the-shelf
packages developed for a general customer base, through projects commissioned
by a customer, to embedded software. This is obtained by using a level approach to
quality characteristics and providing a flexible view on classifying product and pro-
cess information.

The cost-effectiveness of an evaluation procedure is related to the level of confi-
dence required and this level will vary with the critical aspects of the software
product usage and the reason for conducting an evaluation. Guidance is provided
on how to make an estimate of the costs of evaluation as early as possible in the
procedure.

The procedure complies with reqirements stated in ISO/IEC guide 25, which
provides general guidance for the operation of testing laboratories and lays down
rules for creating a framework for the evaluation of all types of products including
software products.

Conformancy testing is not defined in this paper but can be applied if a norma-
tive quality model, identifying quality characteristics, metrics and evaluation tech-
niques, is given.

4. OVERVIEW OF THE EVALUATION
PROCEDURE

The evaluation procedure presented comprises four steps, which divide the eval-
uation into distinguished activities as shown in figure 2. Specifying the evaluation
finds out the conditions and constraints of the evaluation and defines the objectives
in addition to the formal description of the evaluation requirements, consists of the
identification of available documents and classification of items received into prod-
uct, process and (for the evaluation process) supportive information ig order to
identify which evaluation needs are to be performed. The evaluation techniques are
specified in order to determine the information required and identify the items
which are missing. They are formal records of the agreement between client and
test laboratory of what has to be achieved by the evaluation process. They provide
a nominal Iists of software quality characteristics to be evaluated at a specific eval-
uation level and identifies the source of data and evidence to be used in the evalua-
tion process.
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In the step designing the evaluation process, evaluation modules which define
the applicable evaluation techniques are identified and linked to the respective
characteristics. The selection and ordering of evaluation modules and the estima-
tion of costs complete the evaluation design. Performing the evaluation by the test-
ing laboratory, then comprises the application of the set of optimised evaluation
modules on the related documents and collecting for each of them the results.

The last step in the evaluation procedure is the reporting of all results achieved
during the evaluation requirement analysis, specification, design and performing,
The evaluation procedure considers the following basic types of information shown
in figure 3: N ] . o 7

Software Characteristics

- Subcharacteristics and Metrics -

Evaluation
/' Process \
'roduct Information Esvaluation
Techniques

- User handbooks, design

documents or programs - - Evaluation Maodels -

Process Information

- Management Reports,
Quality Assurance Reports,
ar Project Documentation -

Figure 3 :Informatjon Needed for Sofrware Evaluation

* Software Characteristics

Set of software characteristics, which are of interest and should be evaluated. A
break down into subcharacteristics and metrics may be helpful for comprehen-
sion.

* product Information
Including documents such as user handbook, documents, or code.
* Process Information

Including document such as management report, quality assurance report, or
project file.
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* Evaluation Techniques

Set of evaluation techiques, encapsulated in evaluation modules, which are to be
used in order to evaluate the software product for a software charactenstic.

4.1 Specifying the Evaluation :

An evaluation specification is derived by negotiation and agreement with the
client of the evaluation and from available information about the software product,
i.e. product description, requirement specifications, user manual, etc. Also referenc-
es to application specific standards and guidelines can be included.

The evaluation specification shall state unambiguously the quality attributes of
the software product (functiona! and non-functional) to be evaluated. The quality
attributes of the software product shall be categorised according to the software
characteristics given by ISO/IEC-9126. Furthermore, for each quality attribute the
required value shall be specified. The list of attributes will be possibly modified by
the findings of the product analysis. This list represents the necessary compromise
between the characteristics of the product the client feels it is important to evaluate,
and a more comprehensive list of characteristics that an evalvator might feel to be
the appropriate set of attributes which should be evaluated.

s . . BN

TN

-

Specifying the Evaluation

1 - g/

P — e
—‘{ ldentification of Available Documents |

v .

PR
I Classification of ltems Submilted

oo .-

S —_

A
rAtt:u:hing Evaluation Techmiques to |
Software Characteristics }

p -
Validation of Required Information
and Available Documents

Figure 4 : Activitics of specifying the Evaluation.
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As shown in figure 4, specifying the evaluation consists of the following activi-
ties:

¢ Identification of available documents.

* Classification of items submitted.

® Attaching evaluation techniques to software characierictics.
¢ Validation of required information and available documents.

The evaluation specifications need not be concerned with whether any attribute

can or cannot be measured, i.e. whether particular evaluation modules are availa-
ble.

Neither should the specification be totally influenced by the wishes of the client
expressed in the evaluation requirement. If, at the product analysis stage, some as-
pect of the product is suspect and is deemed necessary to perform an investigation,
then this should be included in the evaluation specification. It will, of course, still
be the right of the client to withdraw the product from evaluation if the more exten-
sive evaluation is not agreed.

4.2. Designing the Evaluation :

The aim of designing the evaluation is to produce an evaluation plan by specify-
ing the set of evaluation modules to be used according to the evaluation specifica-
tion. It describes the selection procedure of evaluation modules, the adaptation of
the informtion classified to the information used by the selected modules, the plan-
ning of the evaluation, as well as the cost of evalution. The clause concludes with a
description of the interaction with legal procedures. Figure 5, shows the activities
of designing the evaluation.
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[ Designing the Evaluation ]

—[ Selection of Evaluation Modules ]

Identification of Granularity o
Information
—[ Planning the Evaluation Process ]
—[ Estimation of Cost ]

Interaction with Legal Procedure
Concerning the Evaluation Plan

Figure S: Activities of Designing the Evaluation

After determining the evaluation techniques, that is, identifying which software
characteristics should be considered and how thoroughly, and after identifying the
technical constraints of the product (like product type, design or program lan-
puage), a set of applicable evaluation modules are selected. from an evaluation
module library.

The selection process requires that the evaluation module library be searched for
evaluation modules, which will be useful in the evaluation of each attribute for the
target product. This directly implies two criteria to be applied in the selection of
evaluation modules : First, the module must be known and recognized to be useful
in the evaluation of the attribute for which it is to be used for. Secondly, the mod-
ule must be applicable to the product part on which it is to be used. For example,

many 3GL software metrics cannot be applied to object oriented or rule based soft-
ware. :

However, this set of evaluation modules may not be optimal for carrying out the
evaluation. Some modules may be redundant, some other modules may be missing.
It must be decided whether new modules must be developed or whether missing
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modules can be substitiuted by a combination. The planning will be done in order
to optimize the coverage of evaluation of carrying through the evaluation.

To reduce the set of applicable modules to a2 minimal set of modules needed for
the evaluation, an equivalence relation might be introduced on the set of (all) mod-
ules in order to use representative modules which minimize the cost of the evalua-
tion with respect to the applicable evaluation techniques and tools.

In the optimization step, representatives of the applicable modules are selected.
Each testing laboratory can use those modules which have lowest cost, With the re-
suits of the application of modules, an evaluation statement for the software prod-
uct can be made.

Figure 6, shows the selection procedure. With information of the evatluation
specification, the evaluation items and the evaluation module library, a set of apph-
cable evaiuation modules can be identified. In the step “Minimization of Evaluat-
tion Modules™ a set of representatives of equivalence classes selected according to
the specific constrains of the testing laboratory and to cost-effectiveness.

The optimized set of evaluation modules requires product, process and perhaps
supportive information as imposed by the input interface of the evaluation modules.
A refinement and adaptation step might be necessary, as shown in figure 7, to re-
late the information needed by the modules to the evaluation items identified by the
information classification.

Planning the evaluation process includes the usual activities to be performed at
the beginning of and during a project which are:

¢ Identifying the evaluation activities.

o Identifying resources (human, tools,... etc.).
s Allocating resources to activities.

® Scheduling and reporting progress.

The evaluation plan including the list of evaluation modules to be applied. Each
module includes information from which the cost of its application can be derived.
Hence, it is easy to calculate the total cost of the evaluation. However, the testing
laboratories act in a competitive market, and therefore the actual price of the evalu-
ation may differ substantially from the calculated cost. Furthermore, in some cases,

the cost may also include the whole, or part, of the development cost of a new mod-
ule.
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Figure 6 : Selection of Evaluation Modules.
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A first rough estimation of costs is obtained based on the evaluation levels. Here
a refinement of the estimation based on the selection of evaluation modules is con-
sidered. Each module includes data from which the cost of its application can be
derived. From this information the cost of implementing the evaluation plan is esti-
mated. Costs might be divided into cost of personnel and cost of applying tools.

In the interaction with legal procedures conceming the evaluation plan, the
client requests the production of an evaluation plan. This act constitutes the client’s
acceptance of the testing laboratory’s offer to draw up the evaluation plan subject
to the terms and conditions specified in the evaluation specification. The evaluation
plan may restate many of the provisions of the evaluation specification but will
also:

* Identify specific evaluation modules to be applied.
* Prescribe a timetable for the evaluation process.
® Provide for logistics of the evaluation process.

The testing laboratory may offer to conduct an evaluation according to the eval-
uation plan.

4.3. Conducting the Evaluation :

The implementation of the evaluation plan means applying the evaluation inod-
ules on the related product parts and collecting for each of them the application re-
sults. The output will be a collection of measurement reports resulting from the ap-
plicatition of the modules. The execution of the evaluation modules and the
interpretation of the results migh be supported by a testing laboratory’s workbench,
assistant or advisor.

Measurements can be manual, computer aided (e.g., using a check list manager
for applying check lists), or automatic {e. g. measuring the complexity in a source
code component using a static analyser).

The main task is to collect the measurement result and also to keep any informa-
tion (measurement data) about the measured product part that could be helpful for
an acceptance decision to be taken. Figure 8, shows the activities to be conducted
by the evaluation conduction,

Based on the results of evaluation modules, a synthesis of all measurement re-
ports might be necessary. This can be done by one of the following two possibili-
ties :

® Application of so called “Assessment Modules” where each of them defines a
multidimensional assessment method.

* “Summarizing” output of all evaluation modules by :
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- Identifcation of a list of “metrics” applied (in case of checklists, it is the collec-
tion of questions applied).

- “Achievement inforamtion” i.e. coverage of checklists.

- Rating the results i.e. mapping onto the categories excellent, good, fair, poor (or
others).

The actual results are to be compared with the required results specified in the
evaluation specification. An evaluation conclusion shall be done according the
pass/fail decision criteria- if they are defined. If the decision is pass the evaluation
specifications and the actual resuls should be only repeated. If the decision is fail,
the measurement result that drove this decision should be highlighted.

|, Conducting the Evaluation ]

ﬁ[Applicalion of Evaluaticn Modules ]

N

Collecting and Assessing the Measurements
Results

y

P
Interaction with Legal Procedures
Considering the Performance of the
Evaluation

Figure 8 : The Actvities of Conducting the Evaluation.

In most cases, the evaluation may be expected to follow provisions and proce-
dures laid down in the evaluation specification and plan. From the legal standpoint,
the attempt must be made to identify and provide for potential problems. The most
significant problem would be that the evaluation plan cannot be implemented. This
may be caused by a number of factors of circumstances including the possibilities
that :
¢ Deficiencies appear in the evaluation plan.
® The software may not be as specified.

¢ Third party intervention may prevent performance.
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4.4. Reporting the Evaluation :

The last activity of the evaluation process is to collect all results, document the
process and structure them in the evaluation report. The evaluation report compiles
all outputs from the individual modules, including all observations made during the
evaluation process, into the evaluation results, which are a pant of the evaluation re-
port.

The evaluation shall be reported accurately, clearly, unambiguously and objec-
tively, as required by ISO/IEC Guide [11]. This includes all the information neces-
sary for the interpretation of the evaluation results and all information required by
the method used in order to be able to control application of evaluation procedure
and the suitability of decisions taken.

5. STRUCTURE OF THE EVALUATION REPORT

A proposed structure of the evaluation report including its items is shown in
Figure 9.

# Preface

s Idenufication ol the Tesuing Laboratory
o Idenuficanon of Evaluation Repon
¢ ldentification of Ctient and Producer

#® Evaluation Requirements

Idenufication of the Product

Product Qverview

Scope of the Evaluation

Relevant L.aws, Standards and Regulanions
Software Characieristics and Evaluation Levels
Produclt Infonnation Required

* Evaluanon Speaificanon

* ldenuficanon of Evaluation liems
+ Classificanon of Evaluauon ltems
*  Specificaion of Characteristes, Techniques and Product liems

# Evaluation Plan

Applicable Evaluanon Modules
Optimized Set of Evaluation Modules
Evaluation Process Planning
Estimate of Costs

# Evaivauon Resulis
* Deviations from Evaluation Plan
¢ Evaluation Reports of the Evaluauon Modules
*  Snmmary of Evaluanon Module Resulis
» Probleins found in the product
& Conclusions

Figure 9 : The Proposed Stucture of the Evaluation Report.
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6. CONCLUSION

The paper provides a description of a software evaluation procedure. This.evalu-
ation procedure is a four-step procedure. The description is presented in terms of
actions and results in order to cover the practical issues of planning, controlling and
reporting on an evaluation.

The evaluation procedure proposed is adaptable to circumstances of any testing
entity (available personnel, evaluation techniques and tools), and flexible to rele-
vant standards of product type dependent quality requirements and of software en-
gineering processes, and to legal or contract issues.

The evaluation framework proposed is designed to allow technology changes
without needing modification of its basic principles. This is a consequence of the
approach taken to use evaluation modules. Although, the evaluation framwork ex-
plicitly refers to ISO/IEC- 9126, other quality models can be applied without any
serious change to the evaluation procedure.

Running a product evaluation provides information that can help to estimate the
costs, improve evalution modules, or to identify needs for new evaluation tech-
niques. The experience gained, therefore, should be stored in a database for the
benefit of future evaluations.

One prime objective for developing this evaluation framework was to ensure
that an evaluation process is effective. In order to achieve this goal, many issues
have been considered, first; experience with evaluation modules and the module li-
brary, second; appropriateness of levels and software characteristics, third; appro-
priateness of product and process representation, fourth; calculation of actual costs
in order to improve cost estimates, and appropriateness of the evaluation procedure.
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