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Problem Statement

e Software process assessment is an effective tool to understand
organizations’ process quality and improvement opportunities

e Large portion of the organizations in the IT sector are small and very
small in their size

e For small organizations, pursuing a software process improvement
(SPI) initiative and discovering that its objectives have not been
achieved is a significant waste of their limited resources
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Problem Statement - Continued

e the comprehensive and rigor assessments provided by well-known
SPl approaches are considered by many small software
development firms to be too expensive

@ The designers of lightweight assessment methods typically claim
that their assessment methods are successful based on few case
studies

@ While the success, reliability and effectiveness of comprehensive
assessment methods such as CMMI and ISO 15504 compliant SPA
methods have been studied by different researchers, such studies,
unfortunately, are not available for lightweight assessment methods
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Research Motivations

There is no independent evaluation of SPA designers’ claims that
their assessment methods are successful.

There is no systematic attempt to synthesize and organize the
available experiences in the literature regarding the design and
implementation of SPA methods.

There is no research in the evaluation of assessment methods to
date refer to any theoretical justification based on the evaluation
theory concepits.
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Research Goal and Objectives
@ Accordingly, the research goal can be summarized as:

Evaluate the success of lightweight software process
assessment methods.

@ To achieve the specified goal, two objectives for this research
project have been selected:

1. To develop a method to evaluate, from an engineering design viewpoint,
lightweight SPA methods, referred to as the top-down approach.

2. To develop a method to evaluate, based on success evidences found in
the literature, lightweight SPA methods, referred to as the bottom-up
approach.
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Literature Review

1. When discussing the assessment methods, one can recognize two
main streams in this research field:

a. Comprehensive or heavyweight assessment methods used mainly by
large organizations.

b. Tailored or lightweight assessment methods used by “non large
organizations” including SME and VSE.

2. Heavyweight SPA methods include: SCAMPI of CMMi, ISO 15504
compliant assessment methods.

3. Lightweight SPA methods include: MARES, RAPID, Micro-
Evaluation, TOPS, FAME, EAP, SPM.
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Literature Review - continued

Reference Disciplines

1. Evaluation theory concepts

2. Engineering design principles

3. Systematic Literature review Systematic Literature

Review

Designing process from an engineering view

Published Literature
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Research Methodology

Phase 1

Chapter 1 and 2
SPI & SPA

Compare
between light
weight SPA
methods

Chapter 4
A framework to Compare
Light weight SPA methods

Chapter 3
Objectives and
research methodology

Step 3
Establish
Research
goal and

Research
objectives
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Phase 2

Chapter 5
Referenced
Disciplines

Step 4
Identify the

Chapter 7
Bottom-up

evaluation \
mathod

Step 6

method

Develop the
Bottom-up
evaluation

reference
disciplines

Step 7

Chapter 8
Research process
verification

Verification

Chapter @

Top-down

evaluation
method

Step 5
Develop the
Top-Down
evaluation
method
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Phase 3

Chapter 9
Case Studies

Step 8
Test
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Step 9
Release
evaluation
methods
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Comparing lightweight SPA methods

@ To summarize the findings of the literature review related to
lightweight SPA methods, a comparison method has been designed.

@ The proposed comparison method includes several characteristics
from two main comparison method namely Halvorsen’s method and
Anacleto’s method as well as adding some other characteristics.

Hah‘nrsgnl Anacleto et al. Characteristics New Characteristics
Characteristics
* Geographic s (Cost * Number of assessed
origin/spread * (Guidance for process selection Processes
Scientific ornigin e Support for identification of * Assessed processes
Development/ risk and improvement e Number of
stability suggestions processes to be
* Popularity * Need for specific SE improved
Amnalysis knowledge from the company * Assessment
techniques representative duration
Tool support
Public availability
* Detailed description of
assessment process
* Detailed definition of 12
assessment model
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Sample of the comparison
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Comparing lightweight SPA methods - continued

Criberia MARES TOFS FAME RAPID 5PN EAP Brahuati
Braml Ita [ Lanctalia Irelmd Ireland E
>t a Ir DALy elzimm
IS0 15504/ Jualily C
Sdendific crigin 150 15504 I50 15504 Eo IS0 15504 R ticx Compliavt with | OWPL
oterap Deploymert | the ARC 1.1
Cosdt Lonar Lonar i Lonar Lonar Lonar Lonar
I evelopanend! . . . .
M4 Ha M4 Sivwce 1995 Sivwce 1995 Sivwce 2003 Shwe 1993
Ftahilky
Belznon'
Applcation regim Beziotial Eegiotal Fegiorial e iotial Beginral o Chaehec !
France
Arnabysk techmigues Tritererienar FriteTerienar Tritermrienar Triterrienar Chiestioraire | Irderwioar ET .
Provide detailed
des it of Torta Iy Partialhyr M4 Partislby M4 Ve Partialhy
A5 HEFFILEE PIDL &5
Frovide detailed Partis et
defmnition of assesauend | Ves Ha FLH Mo I Mlabow reference | Ves
o del to CRIMO
47 Process
Number of processes | o 3 4 3 it 135 6 6
assefsed .
racties
Hunber of processes to Dz, 10
bei 1 23 E] 4 ] practices ] ]
Assessmvent duration 1 dayr Ha¥ a day Ha 1 day Ha 1 day Half ar hor
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Evaluation Theory Concepts

Evaluation theory components and their relationships

Target .
delimitation » Evaluation process
development
A
L Evaluation criteria /
definition
— | Yardstick
development :
[ Synthesis
—* techni
Data gathering chniques
: development
— | techniques
development




" Unnnirestd du Quabosc
’ Ecole de technologie supérieure

Evaluation Theory Concepts - continued

Detailed activities for the proposed evaluation process phases

Planning Phase Examination Phase Decision Making Phase
Analvze Target Check Data for Svnthesis Data
. —
completeness

I ¥ \

' Pr -
Define Evaluation Apply epare Final
. : Peport
COmpOonents Questionnaire *
* ‘ Complete
Prepare the Review Dag - Documentation
. completeness
Evaluation
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Top-down Evaluation Method

e “For software engineering to be fully known as a legitimate
engineering discipline and a recognized profession, consensus on a
core body of knowledge is imperative” (SWEBOK 2004).

@ On the other side, from the engineering viewpoint, Vincenti has a
conformant viewpoint that considers the technology as a body of
knowledge relatively independent from scientific knowledge.

16
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Top-down Evaluation Method - continued

e Vincenti proposed a taxonomy of engineering design knowledge and

classified it into six categories

Vincent1’s Classifications for Mormal
Engineenng Design Process

R R S

Fundamental Criterta  Theoretical Cuantitative Practical
Design Concepts ani tools Data Considerations
specifications
., DEera.atinnal | Mathematical . Descriptive
Principles Iiethods Enowledge
|, Normal > Intellectual | Frescriptive
Configuration Concepts Enowledge

l

Design
Instrumentalities

Process

. Instrumentalities

- Procedures

= Ways of thinking

—*  Tudgmental 3kills

17
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Top-down Evaluation Method - continued

Fundamental
Design
Principles

Engineering
Design Viewpoint -
WVincenti

Adapt
Wincenti’ s Classification
to the 3P4 Context

v

Evaluation Criteria

Define the evaluation criteria based
on Vincenti’s Classifications

1
I ]
!
| Classifications Based :
1 - . .
i on Vincenti’s Design |
i . .
1 Classifications |
I

Criteria and Practical

Considerations

Specifications

Complete the definttion of the
evaluation components

Top-down
Evaluation

Method

Cuantitative
Data

18



" Unnnirestd du Quabosc
’ Ecole de technologie supérieure

Top-down Evaluation Method - continued

Sample of the evaluation method

SPA Process Evaluation Criteria based on Fundamental Design Principles

No.

Criteria

Answer

SPA-
FQ1

What process reference model is the SPA method based

on?

SPA-
FQ?

What process assessment model is the SPA method based

on?

SPA-
FQ3

Does the SPA method define the business need before the

assessment”’

SPA-
FQ4

Does the SPA method make use of previous assessment
reports’

SPA-
FQ5

Does the SPA method refer to the organizational
documents and reports while preparing for the assessment?

SPA-
FQ6

Does the assessment method make use of assessment tools
through different phases of the assessment?

19
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Bottom-up Evaluation Method

Systematic Review

2

Planning the review
1. Identify the need for

systematic review
Dewelop &  review
protocol

Protocol review

Conducting the review

1. Identification
teseatch

of

2. Belection of primary

gtudies

3 Study uality

assessment

4 Data extraction and

thonitoring
5. Data analysis

Eeporting the review
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Bottom-up Evaluation Method - continued

Data Extraction model

Publication Study Evidences
- Type (Eeport, Paper) -Presents - Context (SPL, SPA) -Clontains - DbSE_I’VatiGﬂ
- Authot(s) [* - Organization size "'1 - - Fequirements
- Publications vear 1 * - Mumber of case studies - Lessons learned
- Success factors

1. In the first phase more than 250 publication have been reviewed
based on their titles and abstracts.

2. Inthe second phase a total of 29 publication have selected based
on reading the whole article.

3. 207 success evidences have been collected, filtered down into 38

distinct success evidences grouped into five main classes
21
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Bottom-up Evaluation Method - continued

Success Evidences resulted from SR and their frequencies

Fre qency of domamant ation saccass amdancs
- - etruethod suscess sviderces Frequency of supportive tools nuccess ot of the totalramwber of svidences (207)
ot DI f the total romeher of evidence s (207) evidences ot of the total rapeber of Erridenice Heq. | %
Fridence Treq. | % ewviderc es (307) Graidare e for idertifying
. : . Envridenice Freg.| % asse copre it urpose | objectives 2 1n
Drata fromm dderiomm:. 3 14 Teable aupport wols which and logistics
Do ata fropn doomrerits . 2 1.0 conrer the diff ererd phase s of 19 03 Chidare e for iderd ity 1 ns
L omacy of s sanent fiudngs the aecesanart Proce s orgarizational mi
14 Enild and 1we database of -
[data collected) erorical SP i data 5 a4 Chuidate e for asce carent teatn 7 34
i higeri .
Flewdhle and mmble_ (Sarrii-) | Cuidare e for enaring
method focEig onprine pal 13 6.3 aztomnatic . 1 0.5 . S 2 1n
highpricrity prot sses. 55 essHrert-Teport gereTatinn. oo iderd da ity
Comrerage of the process 1 0.5 Sdap bl Fledbilin. a 1.0 Prowriding docmrert tarplates 4 1a
reference model. ’ I Drocimeeitation of the
Tdentification of strengthe, Sqpport corf et Ly of 2 | 10 assesament wthod and its 16 | 77
e alide £ees Tisks and 5 |24 acecstunt e mnert atiny T practic ¢
DMpToTre e kit Opporbmdtie s, Ennre repeatabiliy of Tenlte. 1 [ 03 Drocimreitaticm of Te oaks of data
The dnproverrent action plin colle ction and Tatitgs 5 a4
chunald be feacihle and address 4 19 Crvidare e to the folloarap 1 0%
the specislne eds of the ’ Freqency of procedurs related success AR SEOTE
C OBty eviderces ot of the totalromrber of eviderces
Drraibible ad usable for on-site 5 10 (207 -
ascesernert and self -aces srmert. : Eviderice REE Freqency of users mccess evidences
Conp by with £ omnal a5 savert 3 |14 Preparation of fhe 1o sorent 25 | 121 ot of the total; i ot Ic s (207)
method. : ) Evidence FHeg. | %
Sitrple vre - structre d Buili corfidence ard trust 4 | 1o T Zdmaton parbrpart” . | 20
que shicrza e it o more than 12 | 58 relstionships vrith partic pands Tespotchilites .
150, Pri:-.dl.'u:e assesm:emre.p-:-rlt 3 14 dece srrent teath e derdiale and 5 a4
Durstior.of the terview should | 5 |, de livered to the orgnization responshilitie . :
be minimann 2 s, : Breme confiderdialiny G an Serior ranamerrert atd other 7 14
i4hili il staff mherrhers Trmole et ’
Feliability nd repeatability of 6 |20 Hold foe dbark session after each THEIRETE
the acce sgmert resak. R g in Cotreritier | o )
Conrpl tene 5. 1 103 Benefite: the participarts should
feel fhe herefite of the 5 24
assesarrert
Cre dibility: fhe sporeor and staff
shinald be Liewre fhuat the 4 13
aggesarett will Zive 2 result,
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Bottom-up Evaluation Method - continued

Frequencies of evidences per class

Total number of evidences

70 ~

- N w B an (o))
o o o o o o o
I I I

Method

Supportive Tool Documentation

Evidences classes

Procedures

User
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Bottom-up Evaluation Method - continued

SPA methods
FPublizhed
Literature

Conduct
Systematic
Literature
Eeview to

extract

Guidelines for
Systematic
Literature

Classifications

Evaluation Criteria

[}
Success |
. i
Evidences !
1

1

1

i

Lessons

Learned

Eequire
ments

Success
Factors

Define the evaluation
criteria based on the
collected set of success

evidences

SPA

Frocedure

Diocumen

SPA

tation

Complete the definition of
the evaluation components

Bottom-Up
Evaluation

Method
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Bottom-up Evaluation Method - continued

Sample of the evaluation method

SEA Method Fraluation
MNo. Question Answer Co s
oP L ]_:ques _’rhe method acouire assessment data from GE OPF ON
L | inderaews?
oP&- | Does the method acowre assessment data from CE OPF ON
LI | docurnents? . . .
IS'-ES?: Dioes the method ensare the acowracy of findings |©F P O H
Iz the method flexible and customizable (ie.
SP&- | possibality of adding new axes) by focusing on | F TP ©H
M | hgh  pnonty  mocesses  usmg certn |
roecharisin?
SPL- | Does the method provide coverage toa process fE (P ©H
LIS | reference model? . . .
SPA- | Does the method identify strengths, weaknesses, | =
LY | risks and irnproveraent opporhmites? ' ' '
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Research Approach Verification

» The verification techniques used as the basis for the verification
process include:

@ Situating the project: the literature review
Project design

Sampling

Bracketing

o
o
o
@ Methodology coherence
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Case Studies

a Three Case studies have been conducted to evaluate SPA methods

a The methods are MARES, Micro-evaluation and S3m

Strengths comparisons between the three SPA methods.

Strengths points

- - -
o N L
| |

@ S3mAssess
m MicroEvaluation
o MARES

o N L » oo
| | | |

Method

Supportive tool Procedure  Documentation

SPA Evaluation classes

User
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Case Studies - continued

Comparison of strengths contributions among the three SPA methods

Strengths

Contribution 40.0%+

80.0%
70.0%
60.0%
50.0%

30.0%
20.0%

10.0%

0.0% -

S3mAssess

MARES
Assessment Method Name

MicroEvaluation
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Research Contributions

e |dentification of comparison criteria that provide useful and
informative data suitable for comparison purposes between
different lightweight SPA methods.

e |dentification of evidences found necessary to conduct a successful
assessment method. The success evidences are published as
success factors, requirements, observations and lessons learned.

e Application of Vincenti’'s classifications for engineering design to
the design process of the SPA methods. Implementing Vincenti's
classifications enhance the alignment of the SPA methods design
with engineering design principles.

e Development of evaluation methods of the success of lightweight

SPA methods.
29
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Conclusion

@ This research work opens the door to align the design process of
SPA methods with engineering design principles

@ This research works to builld a consensus in the process
assessment and improvement community on the evidences
necessary to achieve a successful SPA method implementation.

@ The two evaluation methods have been formally developed based
on evaluation theory concepts.

30
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Future Work

e |mprove the proposed evaluation methods:

= The bottom-up evaluation method can be improved by adding a new
level of specific evidences.

B
i}

SPA Method 4 .
. Ev. 2 . .
Evidences H .
Supportive Tool Bvn [g—»{EvT]
Evidences . E
Bottom-up . H
Evidence-based . :
Evaluation » Procedure Evidences E
Method H
H
H

Documentation ’
Evidences Ev1 [ (v
:

User Evidences Ev.2

Developed part of the Bottom-up Future
Ewvaluation method Work

= More work is needed to evaluate other lightweight SPA methods. 31
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Future Work

e Work with ISO/IEC WG24 to enhance the content of the proposed
standard ISO29110-3.

e |SO 15504 parts 2 and 3 needs to be modified to include guidelines
for designing SPA methods - not conducting assessments only.

32
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Publications

Evidences supporting the successful design of lightweight
software process assessment methods: A systematic review,

submitted to ELSEVIER |IST: journal INFORMATION &
SOFTWARE TECHNOLOGY.

A Framework to Compare Software Process Assessment
Methods Dedicated to Small and Very Small Organizations,
the International Conference on the Software Quality - ICSQ'07,
October 16-17, 2007 in Lakewood (Denver) Co. USA.

Very Small Enterprises (VSE) Quality Process Assessment
presented at 3rd International Workshop on Quality of Information
and Communication Technologies, Cuba, 2007.
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