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Abstract - This document presents the design of a diagnostic tool to assist measurersin applying
consistently and systematically afunctional measurement method. The design of the diagnostic
tool is based on the UML (Unified Mark-up Language) method [7] and a specific application of
van Heljst knowledge modeling method [3]. Theresult isahybrid diagnostic tool using CBR and
rule based techniques.



1. INTRODUCTION

The application of a software functional measurement method is an intellectual process carried
out on acomplex abstract artifacts: this process includes both a mapping phase between the
measurement model and a model of the software, and a measurement phase for the instantiation
of the measurement rules to the derived model of the software to be measured. The application of
a software functional size measurement method in general, and the COSMIC-FFP method in
particular for agiven set of software artifacts, is equivalent to solving a specific “problem”, a
measurement “ problem” from the measurer’ s point of view. The main parameters of the
“problem” are the artifacts of the software (these artifacts are some outputs of the software
development process) and the measurement method concepts and rules. To produce a quality
measure i.e. to insure the accuracy® of measurement and the repeatability? of the results of
measurements, the parameters of the “ problem” need to be clearly identified, adequately
interpreted, then and only then the “problem” can be solved using appropriate rules. Figure 1
presents the measurer’ s cognitive path for solving the “problem” [1, 10]:
- Inthe understanding phase, the measurer has to gain an adequate understanding of
both types of parameters of the problem on hand.
- Intheinterpretation phase, the measurer must identify the artefacts which are relevant
to the measurement according to measurement method concepts.
- Inthe'using' phase, the measurer must next establish alink between an ontology
related to the software devel opment process and ontology related to the measurement
method. According to Griber, “ontology is an explicit specification of a
conceptualization” [2].
- Inthelast phase, solving his measurement “problem”, the measurer must rely on his
implicit knowledge about the software development process and on his knowledge
about the different measurement tasks he must perform to solve his“problem”.

It is challenging for any measurer to apply consistently and systematically a functional
measurement method to software applications that can be quite complex and/or from various
application domains. To support the measurers, we propose here a diagnostic tool to improve the
quality of the measurement results, and of course the performance of the measurers in terms of
ease of use and consistency of the measurement results. This paper discusses the knowledge
modelling methodology use to design the framework to map the software devel opment process
concepts to the functional measurement method tasks, and to embed it into a diagnostic tool.

Understanding Interpreting Using Solving

Figure 1: Measurer cognitive path

! Accuracy of measurement: closeness of the agreement between the result of a measurement and atrue
value of the measurand (qualitative) [9].

2 Repeatability of results of measurements: closeness of the agreement between the results of successive
measurements of the same measures carried out under the same conditions of measurements (quantitative)

9.



2. CLASSDIAGRAM, USE CASESAND SCENARIOS

A classis“adescription of aset of objectsthat share the same attributes, operations, methods,
relationships, and semantics. A class may use a set of interfaces to specify collections of
operationsit providesto its environment” [7]. There are anumber of classesin our class diagram
(figure 2) (“diagram that shows a collection of declarative - static- model elements, such as
classes, types, and their contents and relationships’ [7]:

Class Diagram Problem
Themes
Password
*Password Id J Session
« *Session Id
User (oe) Name Session Date i
Status e e References
Note: User= Expert or Measurer Name of measurer (note)*
*Reference Id
N Hypertext link
Keyword File name
Case problem o Text
Keyword Id
Keyword
*Problem Iq Keyword description
Case description Reference Id* Error messages
Reference Id* Topological concept* hes
Session Id* % relation K-TC
*Error Id
Is associate to Topological Text
Soulévent des
*Topological concept
Topological description -
Themes Reference Id* — Adjustment
e q Diagnostic model Id
eme Identification (standard,
] % relation Q-CP ] Characﬁe&icﬁics ) *Agfsmizald
Theme Description Problem Id* 1oice 167
Reference Id* N ) % Believe choice
Problem Id* 4EM' Correspond to % Info quality
I Fact
Brings up Topology
‘ *Fact Id Case problem)  POSSeS?
i f fact X_
Recommendation Type o
Theme no* Parameters
. Reference no*
1 *Recommendation no Fact description .
Recommendation description Info quality (%) *Parameters Id
Reference no* . Diagnostic model Id
Case no* 1n Reference Id*
|
Answers
s an element of “Measurers
Are elefent of *Sessions | Llanguage |
formation of “Topological concept
informftion Measursr f%IIow—up Jraweitviatin . Language no
*User *Theme Id f
Session Id* Answers Word description
Session date* oo Language 1,2 3...
Start time*
End time* Fi‘esu'ts
Keyword *Measurers
™ Topologicalconceptiat  [* ‘Sessions
Problem ‘d: Group of class *Answers
Theme Id: (Facilitate the reading) Restlts Problem
Fact (choice) | Results Recommendation
Info quality answer %
Recommendation Id*
[Results %

Figure 2 Class Diagram

A use caseis “the specification of a sequence of actions, including variants that a system (or other
entity) can perform, interacting with actors of the system. Our use case diagram (diagram that
shows the relationships among actors and use cases within a system) is the following:
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Figure 3: Uses case diagram
There are two actors (or agent): the measurer and the expert. An actor is*“acoherent set of roles
that users of use cases play when interacting with these use cases. An actor has onerole for each
use case with which it communicates’ [7].
A scenario is* a specific sequence of actionsthat illustrates behaviors’. There are many

scenarios in our software. Thisis an example describing the registration of a measurer in a
session.

Use case 1: Measurer registration to a session

Scenario 1: Session registration

Description A screen alowing to enter the identification of the measurer and the password
Primary education actor: Measurer

Secondary actor No

Pre condition No

Short description The measurer enter his name (recognized by the software) and his password.
The identification of the session is created automatically by the software.

Exception If the name and the password do not correspond to the content of the class password,
thereis an error message

Post-condition (rules of termination) Access to the software

Classes used: session, measurer

Data exchanged: Identification of the measurer, password, identification of the session

User interface: seetable 1

CdculationYes. No: X

Table 1 Example of a scenario




3. KNOWLEDGE MODELING

To ensure consistency of the measurement results (and of the teaching of such a measurement
method) it is useful to describe in a more explicit manner both types of knowledge. In this
section, we take alook at the relationships between the different types of knowledge identified in
the literature and the measurer’s path for solving the “ problem”. According to van Heijst [3],
there are at least five different types of knowledge to be taken into account when constructing a
diagnostic tool: tasks, problem-solving methods, inferences, ontologies and domain knowledge.
For each type, we providein [8] examples of the elements we integrated into the design of the
tool for software functional size measurement.

4. TASK MODEL FOR ESTABLISHING A DIAGNOSTIC TOOL

Van Heijst [3] suggests the following approach for building a knowledge model®:

- Construct atask model for the diagnostic tool;

- Select and configure appropriate ontologies, and, if necessary, refine them;

- Map the application ontology onto the knowledge roles (figure 1) in the task model;
- Instantiate the application ontology with domain knowledge.

For now we will concentrate on the construction of the task model and then show in the next
section, as an example, how the user interface looks like. Selection, mapping and instantiation
are presented in [8].

No. TASK DESCRIPTION
1 Entering a keyword The measurer will enter a keyword that will help the tool find the topological
concepts related to the case problem
2. Sear ching a topological Thetool will present the topological concepts to the measurer

concept

Giving priority  to

topological concepts

Thetool will present the topological conceptsin order of priority to the measurer

Choosing a topological
concept

The measurer chooses one or multiple topological concepts

5. Finding a case problem The tool will find the case problems related to the topological concepts chosen by
the measurer
6. Giving priority to the Thetool will present the case problemsin order of priority to the measurer

case problems

7. Choosing case The measurer will choose the case problems corresponding with his/her
problems interpretation of the problem
8. Displaying themes Thetool will show al the themes related to the case problems to the measurer
9. Answering the themes The messurer will find facts for each theme
10. Rating thefacts An agorithm will rate the fact chosen
11 Displaying theresults The percentage will be presented to the messurer
12. Assessing theresults Thetool will assess the results based on the heuristics
13. Recommending The tool will recommend either a solution to each case problem, another case
problem and/or an explanation to the case problem not solved
14. Displaying others case The tool will suggest one or more new case problems to the user

problems

15.

Displaying an

explanation

The tool will give an explanation about the solution if necessary

% In the context of our project, the way we used van Heijst approach is not as generic as the way he propose

it.




16. Acceptable The measurer will decide if the recommendation is acceptable

17. Choosing case The measurer will choose another case problem, either one already suggested by the
problems (new) tool or hisown.

Table2: Task Model

Thelink between each task is the following:
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Figure 4 Task model

Figure 4 shows the dynamic of the role of the measurer when going through each task. Each
square box shows where the measurer needs to intervene (entering a keyword, choosing
topological concepts, choosing case problems, answering to the themes using facts). The first
part is more CBR type, while the second part isrule based. There are heuristics formulas
represented by a pentagon (giving priority to topological concept, giving priority to the case




problems, interpreting the answers, assessing the results). Some of them used certainty theory

formulas proposed in MY CIN.

5. MEASURER INTERFACE

The measurer, using the interface, is following the task model.
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Figure5 Measurer interface

The measurer selects alist of keyword (right at top) and then the interface popul ates topol ogical
concept, case problem and theme. The measurer could choose which topological concept he/she
wantsto keep. If so, thiswill change thelist of case problems. Again the measurer can choose
case problem to keep. Thiswill affect the themes. The measurer will then choose the facts
appropriated to each theme. Thiswill lead to a calculation to provide recommendations with a
percentage of probability. The inference used is based on certainty theory. We do not have
enough spaceto explain it in thisarticle. There are also sub tasks not describe. For example, itis
possible for the measurer to have a definition of the key concepts using the ontology button. Itis
also possible to obtain a definition of each keyword. Also, the interface can be interchangeable,

using different languages.
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