E International

International Proceedings Series 6
J N Proceedings Series 6

§ i 15
i i H i
: ' i ' é'
; i i &,

Eur’ ‘SPI’2006

European Software Process Improvement
11.-13.10.2006, SOKOS Hotel Kimmel, Joensuu, Finland

http://www.eurospi.net

EuroSPI 2006
Industrial Proceedings

0
o
o
N
5
o
®

Eur:

Partnership Supporters
% ASQ, hitp://www.asq.org Uni .

& ASQF, hitp://www.asqf de nn.fers.'ty OfJ.O ensuu-
. . % DELTA, http://www.delta.dk http.//www.cs joensuu.fi
7 ; i:ISCN, http://www.iscn.com FiSMA
+SINTEF, http.//www.sintef.no

International Proceedings Series 6 Ngg;’ ]
ISSN: 1457-9448 JOENSUUN #~ . . STTF, http://www.sttf.fi

ISBN: 952-458-864-1
University of Joensuu ) o
Department of Computer Science and Statistics

http://www.fisma.{i

F_ SMA




e e e ey e e T e e e |

, University of Josnsuu

Department of Computer Science and Statistics

International Proceedings Series 6

Markku Tukiainen
Richard Messnarz
Risto Nevalainen

Sonja Koinig {eds.)

EuroSP| 2006 Industrial Proceedings

Octaber 11 - 13, 2006

! Joensuu, Finland

Joensuu 2008

“ LIS TP o et e R “‘ﬂg;%gfé RER T I ;
Srne . ; SR
. Lo S e
: - . o o .
h % %F 2 = fivl e i £ Lihes 5 = o .3’
7 SRR e e Rt i e sl s e e e e



Julkaisija

Publisher

Sarjan toimittaja

Serie Editor

i Toimittajat
] Editors

Vaihdot

Exchanges

Joensuun yiiopisto
University of Jolensuu

Professor Erkki‘Sutinen, Department of Computer Science

and Statistics

Prof. Markku Tukiainen, .University of Joensuu, Finland
Dr Richard Messnarz, ISCN, Ireland

Risto Nevatllainen, FiSMA, Finland

Sonja Koinig, IQCN, Austria

Joensuun yliopiston kirjasto / Vaihdot

PL 107, 80101 Joensuu

puh. (013) 251,2677, fax (013) 251 2691
email: vaihdot@joensuu.ﬁ

Joensuu University Library / Exchanges

P.O. Box 101, FIN-80101 Joensuu, FINLAND
tel. +358 13 251 2677, fax + 358 13 251 2691

ISBN 952-458- B64-1
ISSN 1457-9448
ACM AD

Joensuun yliopistopaino
Joensuu 2006

Fiisma EuroSPI 2006

it

2

‘aﬁ}&

\

. M
Proceedings , ....=

YLIGPISTO

Proceedings

The papers in this book comprise the industrial proceedings of the EuraSPI 2006 conference.
They reflect the authers’ opinicns and, in the interests of timely dissemination, are published
as presented and without change.

Their inclusion in this publication does net necessarily constitute endorsement by EuraSPI and
the publisher.

EuroSPI

EuroSPI is a partnershlp of large Scandinavian research companies and experience networks
(SINTEF, DELTA,STTF), the ASQF as a large German quality association, the American So-
ciety for Quality, and ISCN as the co-ordinating partner,

EuroSPI conferences present and discuss practical results from imprevement projects in in-
dustry, focussing on the benefits gained and the criteria for success. Leading European indus-
try are contributing to and participating in this evertt. This year's event is the 13th of a series of
conferences to which countries across Europe and from the rest of the world contributed their
lessons leamed and shared their knowledge to reach the next higher level of software man-
agement professionalism.

EuroSPI Chairs
General Chair Dr Richard Messnarz, ISCN
EuroSPI Marketing Chair Stephan Gdricke, 1SQlI
EuroSP1 2006 Local Chair Prof. Markku Tukiainen, University of Joensuu, Finland
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Industrial Program Committee Chair Risto Nevalainen FiSMA and STTF
Industrial Pregram Committee Chair Jorn Johansen, DELTA
Industrial Program Committee Chair Mads Christiansen, DELTA
Indusiria! Frogram Committee Chair Nils Brede Moe, SINTEF
Tutorial Chair Dr Richard Messnarz, ISCN
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Prof, Markku Tukiainen, University of Joensuu, Finland
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Sonja Koinig, ISCN, Austria

Euro5Pl is an inltiative with 3 major goals (wwas.eurospi.net):

1. An annual EuroSPI conference supported by Software Process
Improvement Networks from different EU countries.

. 2. Establishing an Intemet baszed knowdedge library, newsletters,
and a set of proceedings and recommended books.

3. Establishing an effective team of national reprasentatives (in
future from each EU country) growing step by step into more
ceuntries of Europe,

Dr Richard Messnarz

EuroSPt established an experience library (library.eurospl.net) which will be' continuously
extended over the next years and will be made available to all attendees. EurcSP also estab-
lished an umbrella initiative EQN {Eurapean Quality Network) which is funded by the EU Leo-
nardo da Vinci Programme and establishes an European certification unit for T & Services
professions. | therefore expect that EuroSPI pariners will closely collaborate to form a group
of national institutions in Europe representing a set of certified professions related with inno-
vaticn and management,

Finally, keep in mind what companies stated about EuraSP! " .., the biggest value of EuroSPI
lies in its function as a European knowledge and experience exchange mechanism for SPI
and innovation”,

Welcome to Joensuu by Prof. Markku Tukiainen

As the Local Chair of EuroSPI'2008, it is a great pleasurs to wel-
come you to Joensuur and to the University of Joensuu. Joensudl is
the lively capital of the North Karelia Region in Finland. The city
was established in 1848 by the Czar Nikolai | of Russia and it has
flourished in the estuary of a notable waterway. it is a vital city with
a growing and relatively young popuiation, Of the total population of
58,000 almost 20,000 are pupils and students. The University of
Joenstwr was established in 18568, It includes eight faculties and
§ nire non-faculty institutes, The University offars undergraduate and
graduate degree in eight different fields: education, humanities,
t natural sciences, social sciences, economiles, forestry, theology and
psychology. The University has over B200 students. Every year
approximately 1500 new students are admitted. The staff comprises
about 1200 people, of whom 160 work on the Savonlinna campus.
Almost 8C0 international students annually study at the University of
Joensuu. Computer Science belongs to the Faculty of Sciences and
this year, with reorganization of university's structure, Statics joined
Local Chair to the Department of Computer Science, Gomputer science is one
of the university's largest disciplines. Our top fields in research and
education are software engineering, media computing, educational
lechnology and cognition of computing. The Department of Com-
puter Sclence and Statistics operates in the modem facilities of
Joeensuu Science Park and works In co-operation with local educa-
tional institutions, international universities and corporations.

Markku Tukiainen
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Qualification of safety-critical systems
in TVO nuclear power plants

Juha Halininen
Teollisuuden Voima (y
lkiluoto, Finland

Lic. Tech. Risto Nevalainen
Finnish Software Measuremient Association ry FiSMA
Espoo, Finland

Abstract

Teollisuuden Voima Qy (TVO) operates two nuclear power plant units in Finland and has started
fo build a third one. The current nuclear power units have continuous need to maintain and updata
existing instrumentation and control systerms (18C).

Each new device shall be classified and qualifie¢ according to its safety requirements. Using
modern technology means in praclice that more and more compenegnts have programmable features.
The reliability of such components has proven to be difficuit to demaonstrate due te the nature of flaws
in software. Standards and rules given by authorities set the acceptance criteria for the companents
used in the safety systems of nuclear power plants.

As a result of this trend, there is a clear need for an integrated and effective method to qualify
software intensive 15C systems in nuclear power plant units. Integration has thres major areas: 1)
definition and harmonizaticn of requirements for seftware intensive systems at different safety classas,
2) integration of severat approaches like SPICE {Software Process Improvement and Capability dE-
termination) and FMECA (Failure Mode, Effects and Criticality Analysis method) fo improve confi-
dence in qualification and 3) integration of the system acquisition and qualification processes to im-
prove total effectiveness of the acquisition, delivery and deployment processes.

The integrated qualification method is called TVO SWEP (SoftWare Evaluation Procedure). it
consists of detailed gualification process and related methods for safety category B and C (IEC §1228)
and Finnish safaty class 3 qualifications. TVO will use the TVC SWEP method to evaluate suppliers
and the conformance of their products/systems against requirements. It has been used in several
cases, and it seems to save a lot of qualification resources compared to traditional methods,

Keaywards

Safety-Critical systems, Instrumentation and Contrel, qualification, SPICE, FMECA




A Lightweight Model for the Assess-
ment of Software Processes

Francisco 1. Pino™2, Fagie Garcia®, Francisco RUIZ, and Marip Piattin?

1 IDIS Research Group
Electronic ang Telecommunfcat.'ons Eng.'neerfng Faculty
University of the Cauca
Street 5 # 4 - 7, Popayan, Cajombia,
r_',ipfno@unicauca.edu.ca

University of Castilla-La Mancha
Paseo de Ja Universidad, 4 ~ 13071 Ciudad Real, Spain
{Felix. Garcia, Francisco.RuizG, Marip. Piattinit @ucim.es

Abstract

Improvement in software develepment proges
maturity in their pr

528 gives com
acesses and increases th

panies guaranteed high levels of
eir competitiveness in international terms, There
are improvement, assessment and capabilty models which enjoy world-wide recognition but
which must be adapted to the particular characteristics of the Specific countries where those
madels are applied. These models “an not easily be applied in the majerity of arganizations in
many Latin American Countries due to the targe investment in money, time ang resources that
the models require. There is also the factor of the complexity of the recommendations they
give, and the fact that the return on the investment is a fong term Prospect. This paper's main
goal is to present MECPDS, a tightweight model for the assessment of the capability of soft-
ware development processes and maturity of the erganization. This mode| is based on the
itis appli

Keywords

Software process improvement, Software process assessment, Measurement Framework,
Process capability, Process fulfillment, 150,
SMEs,

IIEC15504:2004, Small and megium enterprises,
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tional level. What is sought is for im,

with the country's parficular idios! ; llow a national me, ;
. I f [H, del ;
1 Introduction ; Sconomi¢ context. [3). ICTRSI®R and WA 5 MBISre Adamtad oo s 2o G
socio-
i
The software industry is a highly important ecanontic activity in every country in the world, It provides
a significant window of opportunity for developing countries, as is the case of the majority of Latin
American nations. It must be said, however, that the software industry in the above mentioned coun-
tries is in its infancy and as such stil immature [3], This of course leads to an inability fo compete, - ®m Agile 8P|
which in turn hinders growth. ! e o

50 in Colombia, for example, the software development companies are not yet ready to compete in
the international market. The computer sector faces a number of problems, such as the country’s
technological dependence. Alongside this, we can observe a lack of awareness of the importance that
the development process has on the overall quality of the praduet. This is related to the fact that the
scftware is manufactured like a craft and what is produced by the majority of companies is therefore of
low quality. In addition, the time taken in development is not acceptable, costs are uncompetitive and

i Support Taoly

JUR—

; Aglle 5P| Metrics Lighy

activities in the operation and maintenance of the software are complicated, Final customers and us-
ers are therefore manifestly dissatisfied. Quzlhy Model
It is our canv_iction: thgrefore. that scme stra.tegies r?1USt be worked out to deat vyith all H_u:-:se problems. Figure 1: Architacturs of Agile SP,“_
Such strategies wil aim to set these countries on the same path as those nations which are already The components of the systam: ) E
highly ‘developed ia terms of their IT industry. This will _be. donel by settipg up programmes for sqftware Process which guides the Yilems architecture are as follows: (j) Agile SPI Agi
process improvement. In every improvement process it is particularly important to be able to dispose weight capability and ass; Process improvemert programme: (i} Agile SPI L | gile Erocess: An agile
of a suitable process assessment model. Such a miodel should identify the aspects which the organi- technical, to support proceessment modei of Productive-process: {ffi} Frame lgh:(Quallly Modef: A light-
zation really needs to imprave, For that reason an improvement program depends in vast part on the measurements for fhe $5es and (iv) Agile SP) Metrics LithlQual't worl PPSI conceptual ang
acceptance of those aspects that the company must improve. r Productive process, ity Madel: A lightweight meode| of
n this article P

increasing the quality of software products by improving processes is a measure which organizations opment ocewe mvaduce the definition of 4 lightweight mod

! f | processes known as M g el for the ass
should take when respending to two areas of special concern. The first of these has (o do with their 12207:2004 [1} standard ?5_ ECPDS, which is based on the JSO/EC 1 oot et of software devel-
image, if they are geing to be able fo export software, and hence enter the global marketplace and ity and the f s. This model provides 5 lightweight framewark 5504:2004 12] and 1S0/EC

Wiilling of the pracess, alang with 4 proce for the assessment of capabil.

maintain their pasition in it. These companies have could potertially be very competifive in trade of

S i h e ! A - 85 reference model
this kind, taking into account their low labour costs. The other area meriting special consideration is a

. ) ; " : f ! _ tion 2 we gi ;
patent need that these companies have, which Is to be able to make their administrative project units the mode! itself. In section 4 we give an overview of related acti
efficient and affective. naily, the conciusions and fulu[:;e:g:l:sa:zem:’:;'"za;mn of MECPDS in an impri :\?;fr;e?it P'rggr:;;reserl]:ts
ined. me. Fi.

Qne of the main characteristics of the Latin American software industry is that it is made up of very
small software enterprises (VSEs). The term "VSEs" refers to small software enterprises having be- 2R /

tween 1 and 9 employees. As we all know, this type of company shows serious problems in the matur- elated Work
ity of its development processes. In many cases there is no software deveiopment process known to
the company. This leads to chaotic models of operation and these In turn affect the whele organization

|5] and atso, naturally, the software product. Although many of these organizations do set an organiza- develo ; e have become concer,

tional goal of ensuring the quality of products by taking on board the models of quality established in quamy.pﬂp'lzjrgfp;ﬁ:iss?s In their own industry, seeing it ;:cai f':ngzctenttyearg aboul quality of software
the SEl or ISO [3], it has to be said that these processes are really structured in such a way as to be amongst others th S 5 seen in the “MoProSoft~ modsl from mental element in increasing product
applied in large companies, preferably. They tannot easily be applied in sma!l organizations given the s that colld be mentioned, exico and the "MR mps” from Brazil
fact that an improvement project involves a large investment in terms of money, time and resources. In the case of Mexico. the MoPros '
There is also the greal complexity of the recommendations, as well as the fact that the retum on the dustria de Software” [1'0] (Modejrof oft modei has been developed - “Madelo de p

investment undertaken has te be sean from a long-term perspactive [7, 9, 13]. 9(_)121:2000. ISOAEC 1 5504-2'199?3 f gf\iﬁ’sﬁ; lwa gueﬂSoﬂware Indusiry), This mcd"glfigslg:aggri nlal S[;(\J.

. . o . ! Wil a mode o ™. VoFroSoft aims 1 i :
A project has been set up in Colombia with the aim to lessen the negative effects of the aspects we stand Si"ﬂpI:__, ?ss::plf;fﬂ 1hde best international praclices. This n?lo'i:gl‘t;:ea:hk: software Industry in Mexico
i and econo o © same time easy to under-

have just outlined. Its name is “Sistema Integral para el Mejoramiento de los Procesos de Desarollo mical to adopt, It seeks (p assist izati P
de Softwarz SIMEP_SW' (An Integrated System for the Improvement of Software Development Proc- air effectiveness and in the inte, c;'_’ganlzaunn_s in standardizing their
esses). This project seeks to provide organizations in the IT sector with the tocls needed to help them MeProSeft defines three pro Gration of engoing improvement.

lo improve their scftware development processes. The goaf is {0 increase the quality of the products one of the pracesses it 5 er:h%:e?.S b
developed, at the same time making it easier fer the organizations to take up a competitive position in for adjustments. pecifies thre

national and interaticnal markets.

practices, in the assessment of th

egories: High dirsotion, Mana
" : gement and Operati
parts: a general definition of the system, prapczcaégozﬁgzrgzaigg

As a result of this project an improvement system which integrates elements from improvement, capa- for the selting up of the pr gy is that the organization should i

bility, process and assessment models has been developed, These models are internationally recog- suggestions for improve%gﬁte S'Is'ﬁz dzﬁneg by the mode!. The pmcesses{;hoﬁlsctiag\lrlgﬁa m'; e aategy

nized byt they are tallored in such a way as to fit in with the specific characteristics of Colombia. An- increasingly ambiticys goals .bein objectives o_f the organization's strategic plan wil EJJ'I line with 1_he

other feature is that this system can be copied by industries of a similar type at a national or interna- gressively, by this engoing and CO?ltif::afal-l the time. In this way the company can reac: 'r::t(:h?d with
Improvement in its proc urity pro-

€558,
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razil the mps Br project [14] b ‘: is lie i 207:20 MMI e
Bi basis lie in ISOAEC 12 12002, C|

n i & project [1 as been developes:l. s ! |

!SO ECII, 5504:2003. The mps Br p Oiect came up with l\.’\l()i nicdels: a Reference Mode' ar the aoft-
I r“ impe verr;enl F;IOCESS— MR mps 310I'Ig with a Business Model for the software TIproveme t
ware Impro

- . . M ificati
rocess—~ MN mps, m T d |ntefa ions involved in the certification of e
p PSs. MN mps defines the elements an ¢t ficati f th

ali ization or a group
T ! : mps in two ways, a persofalized one for an organizal on or up
nrganlza}mn_ o4 Impl:?}:::t(ltr;\%:nrianggmg tc make it more alffordable for small :,n:lﬂ r'lt‘:glrl‘:lna"ijll‘izt;c:evel
o mr_ganlzanons tng_ made up of maturity levels, along with;an assesameni_rnq el. he maluy o
terpnses_). MB e Ids' ensions; capability and process. The process maturltyfis gﬂf?-‘artially o soven
oo Mlml\.‘lm:\a ed Q‘uanlitatively, Defined, Almost Completely Define I, tally Deined.
I;vels: 3P“nm:;2'diallay !u!'l;anaged Process areas are aﬂribpted to eac?el?r:g‘l]:tn{e:tﬁion sed on he
fele ot O i . dual and fully appropria r i 4
|e!\\:'IEElB ?;n?emh::-]dT:'II:c;:J;DEzfetrc;’:r?sn:sL)‘.r?r:esizel of impleménaticn of the practices associated with a
SMEs

process area is evaluaied by means of indicators.

; id Assessment for
Other works related to the talloring of the asses?;rgn; ;;reo;e:: laé%fﬁié\gi?s(sgiﬂ;%s S s
ent for Software Developed) a ey
fnﬁ?g:z c!!r:pAr\?;;‘iean;ao de Processo de Software} [4] based on [SO/IEC 15504:2

i i has ever been set
( adels no improvement strategy guided by an lmproygmer;rtlfglr;zsnsiza!aion et
Inmpreg:ij:iaymSIMEP SV bases its improvement stra‘;:gy ondpr?\.:h gligmprovemeni e
proces : of i addressed a {
i Al basis for a programme ] ) m o e
'II)":C: ?tsis“&a“‘:;::omelelje\tﬁtt:leto have a lightweight assessmenit ;vz:lia::é r?;wt;ef c:: uw:t:rZo e able i0
’ i is somethiny !
i re processes, there is renan.
%10' m'Otf |m§rac;3\.l';r":1§rl11t ;:sseos.f;mnt IE:)namewnrk which wil let ys know the strong and weak poin
is is to e ;

|

assessed processes. o

is based on ISO/IEC 15504:2004. It defines the measurement fran:fa\ﬁerkpic;rc::: ssment in
MECPDS‘I'S dimension of the process as well as in the fulﬁlhn_g dlmensuot;\ of the process. 14 e oo
‘hiifi?; ?:l?rignsim there are only three levels of mﬂgréty, maﬁlan\?e “;eb?t?e rekn gvdec;ge frinipniiuo
o ! dimensicn the s can

i VSEs. With the fulfillment dim 1 know

zﬂfg?iéoproiesses, which is the first step towards software process improve

3 The MECPDS Lightweight Assessment Model

MECPDS is made up of 4 measurems t framework, together with a process eference model, both of
A
which should be applled during the assess ent of an orgar zalion's software processes (see igure 2)
ICI

Procass Refirence Modet
+ Oomain and Scope *
+ Process Pumcde

« Procasn Duitomes

Progess
Assegumant Moge!
* Purpose
. Scops
+ fndlcmars
- ¥wpuina

ASSESSMEMT PROCESS

Figure 2: Structurs of MECPDS

he purposes of MECPDS are
. .
o set out the elements heeded to evaluate the maturity and the fulfillment of an o ganlza!lon ]

.
processes in relation to a process reference model.

f i ically appled to
To contribute a lightwelght assessment madel, this can be easily and economically appl
0 ¢ . e
VSEs (with a small investment in money and time). X o
in Colombia, so that they might fi
the part of the software VSI_Ss in ! 12y might fid out
-11;10 fos:f;ni-lgs::s‘r::; ggims ?I'hal would be their basic guide when seeking ta impr ftwi
eir s .  wol
process development In the organization.

e e e

.

To form part of the Agile S Light Quality Model component in Agile SPI.

The scope MECPDS is made up of soflware life-c
ISQ/IEC 12207:2004. However, MECPDS £an u

yole processes defined in the internaticnal standard
S& any reference process mode!, where sach of its

To make the assessment model lighter, and bearing in mind the type of organizations in which it is o
be applied, the assessment model is based on (he international ISOAEC 15504:2004 standard but
only considering Up to the level three of the capability model. Furthermere in section 3.2 a set of proc-
esses which are typically used by the Colombian VSEs is proposed.

The first step towards the improvement in VSEs is to define, manage and impiement the processes,

and these aspects are asssssed by means of pracess atiributes of the: first and second capability lev-
els (performed and managed) of the 15504 standard,

In addition, to make the assessment maodel lighter, three lovels
attributes {from the nine attributes given by the standard). This

assess the state of its processes s able to make the asse
form.

have been set out with three process
means that a company which wants to
ssment significantly more lightweight in

MECPDS should form part of a software improvement programme sef up by the organization, which
takes their business andg im provement goals as the starting peint. From the set of pracesses described
in the process reference model selected, the processes that are relevant and appropriate for assess-
ment should be chosen, First of all, an assessment of the fulfiiment process dimension has o be car-
ried out in order to determine the degree of cempliance with which a process is performed in relation

to the selected process reference model. Then, cnce the process is explicitly defined to facilitate its
carrying out, the capability process dimension is assessed,

MECPDS is based on a sat of indicators which
within the pracess assessment model. These d
achieved in the realm of the capability level of th

direct the purposes and results of all the processes
emonstrale what the attricutes of the process have
e assessment model. These indicators are as follows:

* For the process capability dimension: the management practices that are associated with ob-
taining the results of the attributes of the process.

*  Forthe process fulfilment dimension: the base practices associated with obtaining the results of
the processes definec_i in the process reference model.

The degree of implementation of the practices is also evaluated by means of the indicators. These

should be recegnized by the organization for each practice Involved, and may be of any of the follow-
ing three sorts;

*  Direct: these are the products which are the reswit of an activity.

* Indirect: in general, these are documents which indicate that an activity has been carried out.

* Comments; these are opinions given by those people who are involved

in the process that s
being evaluated.

3.1 Measurement F ramework

The MECPDS measurement framework is based ISO/EC 15504:2004 and =

mbraces both the proc-
ess capability dimension and the process fulfiiment dimension.

The process capablllty dimansion is defined by a hierarchical scale of three fevels, which represent
an increase in the capabilities of the software development processes: (i) Level 0: Incomplete Proc-
ess, (i) Level 1: Performed process, (iii) Level 2: Managed process. Reaching a level is shown on this
dimension by the fulfiing of the process attributes, The process atiributes are thase elements which
allow us to find out the capacities and abilities of 3 process. The process attributes are made up of
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. ; for = uste l v e state of the maturity of the organiza.
management practices. o N ity to carry out a 10N, To evaluate the “overall level of maturity” of the organization, the assessmont resuits of the proc-
ent practice is a process management a“"‘;'“;_M'Ch:::;se::nfiaa: p{ocess and can . _e?ses assotclated and dafined by the process reference madel of MECPDS (see Table 5) are taken
A managem " imptementation or I : into account.
process.gr‘\ management practice Gu':.g;gfnrn? I;nrgéﬂ es allow individualized measurement. Thus we
e88. a

i i i i tion of
- i i long with t specifica
cal dethEH ne the scope eached by the attribute to \qmich it pertains, al b h . f
. i an its own allows us
parfi all evel that the process under Study is in. Each c?ne of these attributes
the parficular | . ct of the capabilities and ﬂbl!ﬂles in a pracess,
to measure a spect ic aspect of €

Both of the componens Qescr above yanagement pr CES P 5 attribu ES)- should
ts d ed abo t ement pract and process ath t
PO b ( he

scale of measuremen hus for management p actices and process attributes values
1+ le f. J#] i )

Criterlon to reach the level

If sl the processes applicable to the organization in the attrinute of process PA 1, 1,
have a degree fulfiliment L or F then the level is reached about the organzation, alaa
the ievel is not reached aboe the organization.
If afl the processes applicable to the organization in the atiribute of progess PA 1.1, PA
23 and PA 2.2, havaa degrea fulfilment L or F then tha level is reached about the

arganization, alse the level is not feached about the organization,

Leval of Gengral Maturity
of the Organization

Lavel 1. Performed

Level 2, Managed

i . :
zzeseae:p:r?a discrete acale made up of the following elements:

achieved, (i) P: Partially achieved, (v} N: Not achicved. ber of process attributes ta reach it. In
reater number o - ;

Each leve! demands a degree of fulfillment a:gfﬁoerda gléng with the management practices assadiated The process fuMfiliment dimension js characterized by ite focus on the characteristice and purposes

tables 1, 2 and 3 process atfributes are sp ' of a specific procass that has been establishag and defined by a process reference madel, The proc-

| Table 5: Determination of the maturity level of the organization

with i, i Soale esses are made up pf base praf:t:‘c_es, which are sof_tware engineering activities which directly guide
I¢l, Atiribute | Pescription anm:n :m?;ur::fsﬂzmrx::m it et 1o Which The process NP.LF the purpose of 2 pariicular, contributing to the generation of its outputs,
PATL | e : e PFASTS NP.LF The goal of this dimension Is that VSEs can assess their processes in order to identify their strong and
e Hotraclce | “;“’JEQ'E%"TZP—L weak po.mts.lThfs cfhmensncn, th_grefore, provide; the basis for the IMprovement of the VSEs prac-
7. Perdomed | MP 1.1.1 | The process achie ibut es588s, since it requires _the defirition and determination about how their processes are carried out. At
’ Takle 1: Process performance aftribute - Iealst, thege_smallfrganr::jaticn?t;aust achieve the fuifiliment lavel L in their processes in arder g guar-
cale antea a minimum knowle ge of the processes to assess,
9 ibute: Performance management - ° .

14, Attribyts ?,‘,’:‘,’,'Zﬂﬂ?m";ﬁl anagement atiue (= & rieasUrs of the xlen o which th NP LF Cn this dimension, reaching a process is demonstrated by the fulfiling of the base practices associ-
PAZA performance of the procesa ‘;ﬂ%%f.; of tha managomenipracties | NP.L.F | ated with the process which is being assassed. The base practices can be individually measured and
Leval :h;':mu Objectives fam;%nmnce ol the process ar:cird:“ﬂm- it allows VSEs to find out the value of fulfitment ta which the process under study has been achieved.

ALl and mort -
MP 2.1. pe””m%%c meed plans. T assgned and In order to assign an implementation value (o the base practices and top the processes, a specific scale
MP L ;f;?;r.::aﬁﬁ%:s and authorities for performing the process are defined, assig IS needed for that measurement. These values are on a discrete scale made up of the following ele-
LI MP214 wmenunicated‘ _ _ . Tor performing ihe process are identified, made menis F, L, PorN, The_process fulfilment value is obtained by finding the average of the percentage
. 2 g . Resources and lne'é!rmz"sg‘e:_e““aw — values of the base practices, axpressed in the values defined beforehand. It should be noted that each
: s ?r::l:aliz;:lgwa:m 3‘2 Toived parties are rnan:ig;it‘i yto ensure both effective co base practice has the same welght in a given process,
i n! 3
MP216 | munication and slso Claar assignment ef responsbil A fulfilment valus is defined for each one of the pracessas wfiich are evalualed and defined by the
Tabls 2; Performanca management attribute rafere_ncq process model. ﬂ.is important, however, lo give an overview of the state of fulfillment of the
S S“LEF organization’s procassgs‘ Firat of all, _lhe value af th.e fL!lﬁIIment af each one of the process categories
9 Atiriute | Description attribute; Work product manage i : E- oE should be qbtamec_! (primary, supporting and crganizational) defined in the process referenc_e model,
) Gescription of the management practice 3 — This value is obtained by finding the average of the percentage values c_)f the correspanding proc.
Level 1d. Practliee i m:msm products of the procass are define o defned. ) esses, with this average expressed in tarms of F. L, P or N. Once more it should be observed that
13 i 1 gzgz;zmm“ e aton :,.dm ﬂ%ﬁ— each process-is of equal weight,

| ME £.c. rintely identified, do = jusied
2. Managed |'MP2.23 wﬁi ﬁ:ﬁﬁ‘;‘i e ewod in Socordanch with planned arangererts 3 &0 To work out the “overall state of process fulfillment” in the organization, the fulfilment value of each
MP 2.2.4 as Y to meel requirements. orie of the process categories shouid bo taken Into account, The valus of the overail state of the proc-
Table 3: Work product managsment attribute ess fulﬁllmtent in the organr'zac:igntis obtaifndeb);aﬂnc’ijn%ih: average oftthe perﬁenli‘gg; val::::s of its
. b process categories, expressed in terms ot F, L, P aN. Each process ca egory should have the same

f the H : :
— i finding the average of the percentage values of ! weight.
The value of 2 pr?ci? I?“sm‘:ztlz Ee?é?é?&iyeach rrgwanagement practice has the same weight in a :
managetent practices.

process atiribute. 3.2 The MECPDS Prgcess Reference Model

. . ing
4 f f bility asaociated with a process, Whlch. 3||O\-N'S the measuring of the
able 4 defines the level of capa ility ciated . ‘i it : | |

degree of quality in a software product it has cuf the process bheing evaluated have been fulfilled.

capatility and the degree to which the attributes MECF'DS Can use any process reference madel, where each of its processes is described in terms of

Tie process Rating its purposes and its results (or a set of goals), for instance I1SOAEC 12207 or CMMI. Nevertheless, in
Capability Level Attributes ;om::ce LorF order to give directions 1o the VSEs ©n which processes to establisk when they initiate an improve-
Level 1. Periormed g’“::: ::mm‘mw F ment programme, a set of pracesses which are typically used by the Colambian VSEs Is proposed.,
d P::fccrmance management LorF These processes are based on the ISCAEC 12207 standard. The processes proposed in the table &

Level Z. b Wark preducd management Lorf have been obtained from different research works, as it is described in the following lines,

Table 4: Fulfiliment of Capability Levels




' PRI 3.1 Requirements elicitation
PRI 3.2 Sysien Requirenants Analysis

PRIMARY i PR13.3 Syslem Architectural Design
Software Lde Cycle | PRI3 Development. | PRI 3.4 | Software Requiraments Analysis
Processes . PRI 3.5 | Software Design

i | PRI3.& | Software Cc on
i PRI 3.8 Software Testing

SUPPORTING SUP 1 D ali
Software Life Cycle | S0P 2 | Corfiguraton Management
Procasses SuP3 Guaiity Assufarce

SUP 11 Change requast
QRGANIZATIONAL " [ ORG 1.2 | Projects Management
Sofware Lite Cycle | Orc ! | Meragemenl |SR& 1.6 1 Measurement
Processes ORG 3 Improvement' | ORG 3.1 | Process Eslablishment

Table 6: Reference Processes for MECPDS

|

« A systematic review of the literature about the SPI sfforts carried out in small and medium scft-

ware enterprises —SMSEs- presented in [11]. Its research question is JWhat approaches con-

cerning SPL have been focused on SMSEs ahd also present a real case study? The objective is

to know what has been carried out and achieved about software process improvement in this

type of companies, According to this systematic review the frequency of the improvement efforts

aim to improve processes fike project management, documentation, change requirement man-
agement, processes establishment, configuration management and requirements elicitation.

« The technical report about the state of the practice of software development processes in the
Colombian scuthwestern region, presented T [8]. In the report an overview of software devel-
opment practices, typically used to construct software products in several representative com-
panies of the region, is shown. This study involved twenty software companies of three cities
different from the region. These companles were visited by two people of SIMEP_SW project to
carry oul an interview and a survey. The 70% of the visited companies have less than 10 em-
ployees, 20% have between 11 and 20 employees and 10% have between 21 and 50 employ-
ees. In accordance with this technical repart the practices focus mainly on the engineering
processes (requirements, analysis and design, construction and testing), project management
and guality assurance. :

+ The measurement process has been proposed because is a key responsibility in the software
process management and improvement, Measurements are the basis for detecting deviations
from acceptable performance of process, furthermore they are also the basis far identifying op-
pertunities for process improvement [8].

4 Utilization of MECPDS in an improvement programme
—-____/"

Currently MECPDS is being applied in an improvement programme carried out by Unisoft Colombia
ida., a small software organization from Cauca (Colombia) with 5 years experience in the regional
markel. The company has four employees, fwo people are dedicated to the administralive area of the
organization and other two are dedicated to the software product development, operation and mainte-
nance. Unisoft has two main products: "Academic”, which is a software for academic management

and a software product for payroll management.

The $P| programme began in December of last year with the support of the 8PI Group part of the IDIS
Research Group. The improvement programme is guided by Agile SPI Pracess, a tailoring for small
software organizations of the IDEAL model, The installation phase has been aiready carried out. Cur-
rently, the improvement programme is being applied on the diagnosing phase in which assessment
activities to estimate the generat slate of processes in the company are heing perfurmed. The process
assessment method used is Light SPI Quality Model which uses MECPDS. For the first iteration, the
processes related to requirements management such as requirements elicitation, systam and software
requirements analysis, change request management, have been chosen. Also the quality assurance
which is related to supporting process has been chosen. A web tool [8] developed by the SPI Group is
being used to support the assessment activity. (See figure 3}
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5 Conclusions

In this paper a lightweight
s g g ! model for the assessment of software process quality has been presented
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improvemant i e sure Nt process as a key activity in the software process managemenf d
\ easure process capabilly and 1o lead the improvement of the organ'an
IZa-




tional processes maturity.

A tool prototype called SPQA_web has been produced for the MECPDS lightweight assessment
model, It supports the MECPDS information gathefing instrument and, since it is a Web tool, it con-
tribttes characteristics which make its application jeasier and help to fulfil certain objectives which
open the way towards creating a culture of quality in small scfware organizalions,
Currently, the proposed model is being applied in the Unisoft Company and we intend to apply it to
other crganizations in order to evaluate, fine-tune afd validate the MECPDS model and support tool.

i
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