Lecture Notes in Computer Science

The LNCS series reports state-of-the-art results in computer science
research, development, and education, at a high level and in both printed
and electronic form. Enjoying tight cooperation with the R&D community,
with numerous individuals, as well as with prestigious organizations and
societies, LNCS has grown into the most comprehensive computer science
research forum available.

The scope of LNCS, including its subseries LNAT and LNBI, spans the

whole range of computer science and information technology including

interdisciplinary topics in a variety of application fields. The type of

material published traditionally includes

- proceedings (published in time for the respective conference)

- post-proceedings (consisting of thoroughly revised final full papers)

- research monographs (which may be based on outstanding PhD work,
research projects, technical reports, etc.) .

More recently, several color-cover sublines have been added featuring,
beyond a collection of papers, various added-value components; these
sublines include ;
- tutorials (textbook-like monographs or collections of lectures given at
advanced courses)
- state-of-the-art surveys (offering complete and mediated coverage
of a topic)
- hot topics (introducing emergent topics to the broader community)
In parallel to the printed book, each new volume is published electronically
in LNCS Online.

Detailed information on LNCS can be found at
www.springer.com/Incs

Proposals for publication should be sent to
LNCS Editorial, Tiergartenstr. 17, 69121 Heidelberg, Germany

E-mail: Incs@springer.com

ISSN 0302-9743

Lecture Notes i
Computer Scie

Andreas Jedlitschka
Outi Salo (Eds.)

Ipa

. BYOS)

Product-Focused
Software Process
Improvement

9th International Conference, PROFES 2008
Monte Porzio Catone, Italy, June 2008
Proceedings

(‘spq) ofes

LNCS 5089

Pasn04-12npoig

= 5 Springer



P e

AUDULIRE) "UIYIFNIQIDDS ‘IOUIES L3N0 JO 21MInsu] §ounlJ-Xop
WINYIBM, pIeyian)
ysn VO Wopyiag muusof) fo Ansiaaun
g4y, dnoQ

VS ‘v ‘s2]a8uy so7 ‘pruofip) o Asisatif)
sornodoziay, mawa(]

VS VIV $8ojouyaa] Jo ammpisuf s1asnyoossp
uepng nype

Aupisar)y ‘punmugioc Jo £1543a17)
uaJjalg preyureg

mpuy ‘soipvly K3ojouydaj fo amausuy umipuy
ue3uey npued ")

PUDMIZIMG “wiag o Knsasatug)
ZSBISIAIN 1e35(0)

[9DAS] W0MOYY POUIS JO IIMNISU] UHDUIZIoAN
10BN TUOTA]

VS VO Cisasatiy) piofuvis
([_YMN "D vyof

PUDLIFZING YINZ HIH
WIANRA] UURLLIPILL]

V81 VO ‘G ‘oruiofifn) fo Lisaaatugy
ESQO pauiv

VST AN ‘poryip ‘Ausiaaaufy auso))
draquiapy ‘W uor

1] ‘piofpunn Kaumng fo psaaanf)
Tomry Jasof

VS Vd YSangsuid Ksaaanuy) Uofap s18aun)
apeury 0oyeL

) Knsiadny) 12Ispoupy
UOSIYDINH pPlae(]

pIeog [eLONPH
UOMDOYT-UBA UB[ PUR ‘SIUBLILIEH SHN{ ‘S00C) PIRYIAL)

'SI01IPF $21I2G Isuuo pue Sulpunog
/61 I UOUDONGNJ PIOURUILLOT)

630¢S 0UaI0g Idwo)) ur SSI0N IO ]




Andreas Jedlitschka Outi Salo (Eds.)

Product-Focused
Software Process
Improvement

9th International Conference, PROFES 2008
Monte Porzio Catone, Italy, June 23-25, 2008
Proceedings

@ Springer




ur jIom pley may) Joy sanuuio) werdord a3 ‘siaded Aymenb-ySwg 1oy siopne o
01 [NJ21e15 OSTE ale A4, "2JuasJuod ) Fumoddns 10§ ejefiap 10 WOy JO ANSISAIUf}
pue ‘pueulf JO aNUD YaJessay [e2uye] LLA 92U ‘gSHI J9JoyuneLn] YUeyl O} ysis
aAd eourpIng Ju9)20x2 papiaoxd senmumo)) SuLealg o) pur ‘SnUeRWOY YUel] ‘IEy)
[EI3UIL) BT, "$S300NS € 007 SHAOMd Sun{eW Ul 0o pur JWIn NSY) 1] SUBYD) UOIS
-52§ pue ‘siquasaid ‘sioyne o) o) nyaIrI3 osfe are opy “staded oy Bummarasr ur pod
-dns Juaf[ao¥%a pap1A0Id SIOMITALI pUE SISQUISL IINIUNLO,) WEIS0I] 9], "20UaIJUo
SIU) IO} $TBYI-0)) WRIToId SB paalas aaey 0] Alunuoddo aq) 10] (npyuey o1e o
800T SH10dd
Iim pajEd0[-00 oIam sdoysylom pue S[eLIOIN] FuPsIIAUL ZIUAH-UIF( ISIOH pEe
SI2PIUYDS UMY ‘TW[OMAY BIGoIUY ‘sIajeads 2)0uday sany) aaey o) pnoad arom ap
Juauidofaaap 2rem)jos o[ pur ‘Alijenb amm1jos pue swA)sAs ‘Juatraacidw ssodoad
a1en1Os “s20mpoEld 153Q puUER PaUIED] SUOSSI[ ‘S[apowr Alunjsw pue Auiqedes ‘uonewr
-1152 1502 uawaInsedw pue ANfenb syoen oy Jo paisisuon weadord jesuyoal YT,
-Ansnpur ut pauted asuauadyd pae[2-[ S Jo sIpnIs 2sed uo wodos sraded Auew
SANSTIPUT 213 10} 1S3IUT Y31 Jo Os[e ST Ing 2updidsip {oTeasar JUeIqIA € [[NS SI [4S
18y Ayeoipur siaded 25213 w1 passauppe sordoy 2g], staded [ng [eaTuyod J¢ pe1do[es
oMoy weasold Ay ‘uonen[ea? yinoloy) IV "SIaMITASI 20IY) Ised[ 1B Sulaled
-2 1aded gowd yum ‘pannugns aram suoneu ¢z wolj saded 19 ‘oA sy, "yoIRasal
SulasmFus aremyjos [eoudwa pue ‘Furpapow ssascold oremijos “uswaaoxdur ssasord
aIem1os ur spadxs Suipea] Jo sanmuwuiod € Aq pajoaras sem wieidord [eomyos) ayJ,
‘PHHOM 31} punore woxj s1apiacid ASojouyda) pue
‘s1euoissayold paousuadxa ‘s1oysmasar Juoure WOISSNISIP SIB[ILITS 0} pue “Justiasiold
-t s82001d JO BAIR Q) UL S)NS2I [2A0U pue STUWIPUT] JU2231 150w o) 1yS1 03 Funq
01 ua2q sey asodind 2y ‘s23uUI2JU02 SHAOWUJ JO sores ayy Jo Sumuifeq o) 9oUly
‘sawaL) ayy Jo auo st urede papnpoul seam Juswdojoaap oyt
-8y 'spoadse Aenb pue onwouoo? $E [[aa SE JURNO[IAID 2ATIRIOQE[[0D *sIulodmala
(SISP[OYEIS ‘UIBYD 3NJBA 9 UL $3[0] ‘SOPOW JUIWAO[oASP JUDIYIP PISSIIPPE R00T,
SHAON ‘SNUL "3SeIIIUT 0 SINUTUOD JUIWIO[IAIP 2IBMIJOS PIPPIQUII JO UOTINQLISIP
pur ‘uoneloqe(od ur pado[aaap $1 2IBMIJ0S Pappaqud JO Ajofew oY) ‘sKepRMON
uawaaoxdur pue Juswrdojsasp [euotssojord 10] posu Suons ® ur 3uninsar ‘A[pr
-der Burmoid ore Ansnpur suonesidde 3[1qowW PUE IANOWOINE I} SB YINS SUTBUOCT
pAUSAId 353m BIUIIPEOR WIOLJ $HNSAI YOTBISI
ueAs[2I oyl pue oonoeid ul punoj suounios yog IdS Suiqeus pue ‘suonezmmed
-10 ‘s5jo0] ‘sanbiuyag) ‘spoyowr ‘sassaoord Furpnpour sordoy juswaSeuew pue JulrIdU
-13ua Anrenb yaeq passaippe 2007 SHAOU ‘Padofaaap aq 01 1onpoid B uo Fuissnoog
spasu Anenb oorards pue jonpord Aq poreanow (I4S) luswasoidunn ssaooad arem
-1j0s [euolssajord ST A JO W) UMW Y], 'S30U212Ju02 Juauwrasosdw ssaooxd
[EUOHBHIAUI PIZIMT0I2I Y] JO JUO SB J[ISN PIYSIQRIss Sey SHIOMd ‘6661 20UiS
“Are1] ‘awoy ‘2uole)) orziedauoy - NEISEL] W PI=Y (8007 SHAOWA) Ww2awaoiduy
S52001J SIEM]JOS PISNI0S-1INPOI] U0 IIUIIHUO)) TRUCHEWIIN] Ylg 2U) Jo sSurpaasoad
ay1 nod 01 Juasaid o) pnoad are am ‘oapmunuo)) Swzedi) SIQUd Yk JO J[EY2q U0

eI

0ITEFS OBLL/90 9900TETT *NIdS Tadud sa1y-proz wo pajuny

EIPU[ TEULRY) '$a01aIag FUNSI[NG OYNUILSG AQ UO[SIIAUOD E1E JOyInE Aq Apeas-erawer ‘Fumasad£],
AwpunIan ui pajuLg

8007 J12gapioy utpag Fepraa-deduuds g

wodTaduiuds

BIP3RN Ssaulsng-+asustog waduudg jo 1red v s11a5uudg

e 19Fukdory ueunran sy sepun vonmassoxd o1
SIqEI] are SUDNEIOLA JaFundS wory paureIqo aq sAemE 1SmU asn 103 uoissiuLad puT UOISIaA JALIND SIE Ul
5961 ‘6 requadag yo sn iySukdor uriuuan 2y jo suotstaosd au Japun £uo panruusd s1 joasay: sued 1o
uoeeatqnd sigt jo vormorpdngg *syueq wep ur ISRIOIS pur SBA IO AUE U3 1O SEYIANL U0 uonanpoudar
“Sunseapeorq ‘uonIENoa) ‘SUONEOST() Jo 2sn-21 *Sunuudai ‘Uonesuen 30 siyTu ay) £jeayoads ‘pawasuod
s1 Jeustent o1 Jo 1red 1o afoym 3y Tayiaym ‘paalasal ke s)ydu 1y y3uddos oy 1990gns §1 giom SIy],

10X maN TIoqapraH WpRg 105uudS 9-p9S69-0F6-€-826  £1-NESI
j10X maN SiaqrepreH uipag 108uudg 8-49569-0FS-¢  OT-NESI
ErL6-T0E0 NSSI

ZuraowBug sremiyog pue Funnmerdold — g 1S ARIGUANS SONT

U'LTF ™A 9N Td {(8661) uourdyIsse]) 103fgng ¥

1676268007 HJequnN [onuo) $sa15uo)) Jo Aresgr

UnA@oEs nng Jren-g

PUBIULL ‘AINQ OLE06 ‘T BIABAOHEY
PUBTULT JO ANUID) YoIeasay] [EoIUoal, LIA
‘ : o[es InQ

apIejoyUNEI] 5ol @ eyyasnipalseaspus ([lew-g

AUPWIaG ‘WANR[SIASIEY £99/9 ‘T ZIR[d Iajoyunel
Funosmug aemijos [eusuIIadxy JoJ ATNSU] JAJoqunBL]
ENYDSIIPR[ SEIIPUY

SIOJIPH AWN[OA

AT v




Preface

VI

reviewing the papers, and the Organizing Committee for making the event possible. In
addition, we sincerely thank Frank Bomarius for his work as a General Chair of PRO-
FES 2008. Last, but not least, many thanks to Giovanni Cantone and his team at Uni-
versity of Rome Tor Vergata for the local organization of this conference and the
maintenance of the PROFES 2008 website, and Sonnhild Namingha and Isabelle
Schlitzer at Fraunhofer IESE for her support in copyediting this volume.

Organization

General Chair

Tune 2008 Andreas Jedlitschka . Frank Bomarius, Fraunhofer IESE and University of Applied Sciences Kaiserslautern,
Outi Salo Germany

-

Program Co-chairs

Andreas Jedlitschka, Fraunhofer IESE, Germany
Outi Salo, VIT Technical Research Centre, Finland

Tutorial and Workshop Chair

Darja Smite, Rigas Informacijas Tecnologijas Instituts, Latvia

Organization Chair

Giovanmi Cantone, Universita degli Studi di Roma Tor Vergata, [taly

Local Organization Committee

Universita degli Studi di Roma Tor Vergata, Italy

Anna Lomartire, Centro di Calcolo e Documentazione (CCD)
Gianfranco Pesce, Centro di Calcolo e Documentazione (CCD)
Davide Falessi, Dipartimento di Informatica, Sistemi € Preduzione

Maurizio Saltali, Dipartimento di Informatica, Sistemi ¢ Produzione
Alessandro Sarcia, Dipartimento di Informatica, Sistemi e Produzione

PR Chair

S. Alessandro Sarci, Universita degli Studi di Roma Tor Vergata, Italy

Publicity Co-chairs
Benelux Ko Doorns, Philips
Canada Dietmar Pfahl, University of Calgary

A Central Europe  Frank Seelisch, Frannhofer IESE



Aupuan) “gSH| Jojoyunerd ‘ZoImopual], wepy

AenSoan) “ANSIdATU 1O ‘LR[OS UNRR

BIANZIUD A “ANSIDAII[Y JEAJ[OF UQWIS ‘enped UPWILIL) pUUY

runuafiy ‘A3o[ouysa], Jo SIMNSU] SAITY SoUan{ “ZIUTIBA-BIOIRD) UOWRY

SIAMIIADY [BUINXT

BI[RNSNY “A2UpAS ‘AS0[ouyoo L, Jo ANsioaup) ‘Tuop preusng
uapamg ‘A30J0uyda ] JO 21MNSU] 2SUTI[Y ‘UIYOAM ST

uede *soneULIOIU] JO MMNSU] [RUONEN] ‘T{RZIUSE ) LIOUOIIH
pueul] ‘LLA ‘PRWUALA SENEW

uiedg ‘pUpPRA ap ROWANN0J pepIsIaal) ‘sefop BIS

SPUBLISYIAN 2 L ‘ASO[ounyda ], Jo ANSIBAINN Y2} pur DK EINS0T ‘usSuIog usA 1R
SpUBIaIAN] UL, ‘AT0T0uUyI3 ], JO ANSIDATH[) UIAOUPUIY ‘PUBLE UID URA JIEW
PUBJUL] ‘MINSUI0[ JO ANSIdALUY) ‘HoUTRDn ], e

zei ‘dd1/addOD ‘SOSSEARL], AWIdY[InG

Auewian ‘0yy Japuue] ‘gauaddmg [seyotiy

BIAIET “BIATRT JO £jIsIaAur) ‘epwg elmg

VS[] ‘PUBjATR]A ]2 Jajoyunes] pue D[] ‘Uemeas ui[om)
AUBULISE) ‘I2AOUUEH IBNSIFAR() ZHIQIYT ‘IOPISUYDS WY

uredg ‘gresyy Jo Ausisaiup) ‘zandupoy [AUEd

BI[RIISNY *AJISI2AIU) 9qO1], B ‘Pasy 1M

N[ “TYSPIOJIISH JO ANSIDATUY) ‘Iourey Udsny

SPUBLISUIAN UL (ISH) MMNsu] SNSAS pappaquiy ‘iaung apeaL,
PUB[UL] ‘L1A ‘usurereyyld euuiy

epeue)) ‘A1ed[e) Jo ANsIoAmur) ‘[YeLd Teundid

ATl *SOALNT ‘wioteued 0J0Pd

SN ANSIDAIUN 923 ‘IZBIN POOWYEN

¥I uoreziuedIO

jele)[ op 2[eA Op SPEPISIGAIU] ‘UWITOYUISUEA, UOA ISSIID) SUENISIN])  BOLIOULY YINOg

puefuld “AX VINSI * USUTR[EAAN OISy

ueder ‘uonelodio)) swayshg aovdg pauuepy ueder ‘oeyeN BynICY
AueWIay ‘gggy Jejoyuner] ‘younjy uadm [

Aururieny ‘Iyquin 2504 112q0y “Is)[aniy] JIeN

Al *outio], 1p oapudaN0g ‘ OISHIORY onrzLmey

£eMION * LT A4LNIS ‘9O opag S|IN

ueder ‘Ansiaanin) eyesQ ‘emngsnsiepy OJONEN

uedef ‘£3ojouyoa ], pue 20u210g Jo SIMINSUY RIEN ‘O)OWNSIERA] IYojuay
puerIL] “eDjON ‘TWANULUE BynUUy

PUBUL] “PUBUL] JO 31U Y2IBasY [eAUYIA], LLA TURIUAWEY BYNUUY
puejod ‘AFojouyda], jo ANSI0ATU[] ME[OIA ‘Tyskapeiy Yooy
AUBULIZN) UMV [-[208I[Y “YRZSI| YoIup

puefuL] ‘nfuQ jo Asmeany ‘eleany seq

PuepuI] “VTMON ‘Besue)y] Lrey

utedg ‘PUPRIN P EIIUDANIOJ PEPISIAATU] ‘o1suny BreIRN

UIpamg ‘SULIOfIR|J IGO0 UOSSILIT ‘UOSSUBRYO[ YLIg

PUBRTUL] “2INJ3S- ‘USUIATR[ SUE[

uedef ‘Ay1s1eatun BYesQ ‘enouf omsiey

uedef " ILSTVN ‘ep1] nuifey

AUuBRULIBN) ‘Oyy JR[re YopnoH juelq

uspamg ‘ANSIdANI] PUN'T SQH U

AueuLiony ‘SuuzauwiFusg Alemyog [eiatuLad X 10] AIMINSU] 19j0qunel.| ‘YOUPISY suar
VSN ‘PURIATELY JO1U)) I3JOYUNEL] ‘UURIUP[3,] pUnUITEY

A ¢, e1eBIoA Jo,, awoy J0 Ausioa Tur) 188318y SPIAB([

KBMJON ‘JHLNIS ‘Bq4( 210,

AemION ‘qAINIS * 1X@s8uicy nod1o],

ATe)] ‘sopdeN Jo ANsIoAtun) puosag ‘OUTLIRIA] I(T OUTLLRILDY

AemioN ‘ASojouyoa] pur 3ouatdg Jo Ansroatup) urISamioN ‘iperuo)) reproy
Ausuuen ‘gL Isjoyunel] ‘I{SMOY[O1) SNOIBy

VSN ‘g 1ddississipy “1aa1e) yor

A[e1] ‘otuueg Jo ANSIaATU[) ‘BIOJUR) OpIRIAL)

Aol ‘Leg Jo ANSISATU( ‘OURAIRY) OIUR(]

Aueuran JUIWATRURA S53001 SIEMIJOS - WAMS “Jig searpuy
Aelf ‘ueg Jo ANSISATU[) ‘OLIRSSEp[Eg BSAIY |, BUBJA

ABMION ‘AIOIBIOQRT YOILasay BINWIS ‘BPUY uog

PUR[L] “FIIWTT JO AJSIDAIUN ‘012 “JeqR [V PRLUTIEYNIA

utedS "BIOU3[EA 9P BIUDGH[OG PEPISISATUY) ‘ORYBIQY BIALIS

BAQY 980110 LI - ANISIoAfu)) STUNOAIRD ‘IQRU[SPQY Y PRIOZ

sopIanno)) weidorg
VS ‘AN-Dd ‘uuBmIp[3q ] punuiiey] vsn
JALNIS ‘B9AQ 9100, EIARUIpUEDG

LSIVN ‘Mesuopy 1linyg . uederp
LLA ‘Msmuwios] evuryy . puepuig

uoliezimedly | . MIA



Table of Contents

Keynote Addresses

Software Testing Forever: Old and New Processes and Techniques for

Validating Today’s Applications ...,

Antonia Bertolino

Culture of Error Management “Why Admit an Error When No One

Will Find Out?” .o e e

Horst Degen-Hientz

Supporting Experience and Information Flow in Software Projects ... ..

Kurt Sehneider

Quality and Measurement 1

Goal-Oriented Setup and Usage of Custom-Tailored Software

CoCKDItS vt e

Jens Heidrich and Jiirgen Minch
MIS-PyME Software Measurement Maturity Model-Supporting the

Definition of Software Measurement Programs .......................

Muria Dioz-Ley, Féliv Garcia, and Mario Piottini

Predicting Software Metrics at Design Time ... ......... ..ot

Wolfgang Holz, Rehul Premraj, Thomas Zimmermann, and
Andreas Zeller

A Metrics Suite for Measuring Quality Characteristics of JavaBeans

COMPONEIES .« ¢ 0 v v ettt e ettt v e s et e e

Hironori Washizaki, Hiroki Hiraguchi, and Yoshioki Fukezawa

Cost Estimation

Software Cost Estimation Inhibitors - A Case Study ..................

Ana Magazinovie, Jookim Pernstdl, and Peter Ohman

Impact of Base Functional Component Types on Software Functional

Size Based Effort Estimation ... ..ot

Luigi Buglione and Cigdem Gencel

Managing Uncertainty in ERP Project Estimation Practice: An

Todustrial Case Study ... .o oo it

Maya Daneva

19

34

61

75

90



1L€

09e

ore

0&E

T0E

682

e

PG

[11X

UISSUDH [IPLY M2 PUD UDYIDIS SO,
.......... qustudoraaa(] aremjjog a8y 01 1006 OS] Jo uoneonddy ay g,

100NG OLDIUDLY

PUD UG 0MPQTY  Zoflapag PlOnA| UISopy punuamy
......................................... Wm.M.HOu_mOQ@,m apoy) adINOg
Fumutjy] Aq S0URUSUIRIA] FULIMP LICYSE] FULI0}OR]SY AJIJUSpP] 0F [PPOIY ¥

quawrdo[esa(] arem)jog a[Isy

SDYLOT, PADYITY PUD 20y apaLg SPN ‘g vliog
.......................................................... \ﬁ.ﬂuﬁ.—m—m
O¥E]) € WIOJ) POUIEY | SUOSSIT [UOBUIPIOO ) WEa], 0wy Ul S{epid

NI 2 OILLEY OPUDULZY PUD VPP o0vof
............................. QOMH.‘Q.HQQO HHM wpozﬂvOHm WO mﬁaaﬁm Q@.H_.NJ—.
% TOJ] PAULIBST SUOSSA JUaNIafeus]y TUapPDU] U0 S10198 [RIJULnyu]

ﬁmﬁﬁumu%\mnm Q&_HZ ﬁﬁ.ﬁ wwwﬂuﬁﬁ Q&&Gﬁc‘
............... Apnag 9sen) v :sessenord 1roddng rewoisnyy Furacadwy

1 Sed1joRIJ 1S9¢ PUER pPauUIedT SUOSSIT]

18fiapy Labpng pup I8y unfa1g Jednng usbunp
‘way oy wuowyoyy ydogsiy) Uezjoyysag Spwoy ]
....... sqoalo1] Juswesoxdui] 559501,] 10] S[APOJA] RAIIDIPOL ] PIZIUIOIST)

APNUWY) DIDPY PUD OJuaupLy Fjonbsug
........................................................ m@m.mv—u.ﬁm
aouattadxy] /edpamony Buimemduy sremijog wo Lpnig Teomdury uy

DUYSLRY YOIV PUD Baysyy 1dsag
...................................................... m@mmhghwuqm
UIMIPay PUE [[BIG 10] Sa1So[opoyiay jusumaoldu] sse001d a1em)jos

UIUOY T " OULD pUD UIUDFDA nuy
......................................... .hﬁ,mQEOO SIBMIJOG :,mam

€ J0 0880001 93 Suraoxdwy :seSueyn [rewg Yim syusumaoidmy Sig

MIUWBAOIdUWI] SS9D01J 2IemJOs

L] nung pun vy fivgnboy)
......................................................... wmwuoum
1881, @A0IduI] 09 BYe(] HNE] PIIIIT M [SPOI WODIpaid Hhed V

SHUDIUOT) JO I[R],

0ge

ore

¥0%

681

LY

8CT

4l

£e1

LTT

<01

00%() NYYIDFY PUD “DINYYLDPY 1UnOr ‘DOWRUDFF 38507
.................................................. @mgoﬂpmﬁm:ﬂmhg
SIBMIJOS Ul 9A[0AY OSWWERIFOI] JISWAINSEIN € $I0(] MOH

BIRYIDLE) TUUPAOLY) PUD n&cwmﬁﬁw ADIEE) “ﬁ\ﬁhsﬁw Zngoag
.......................................... aﬂ@EﬁOumbgm V(W ur ul
SEPON Mmﬂaﬁmmuﬁoo JO BZIG [RUONOUN,] JO JUSUIRINISLD]Y 21} wﬁm...—.mEOa5<

DOV DYONY PUD Unv ] apuiasy ‘yhuig ysabo]
..... FI0MYeN] Jeana) Buis)) [POJY SSOTBUOI YR aremijog Suloipalg

IT YIOTIINSEa[A] pue Ajrpeng)

aipunzaly uowsg puv zauds¢q sydojsiuy)-uvap

............................................. mom@ —uﬁ_.:m mmm:m'go
‘9remMJ0g 90anog uad() /o1 10 serdoopoiie]y Justssassy Surredmon

DYYHIPS DY PUD ‘USUIUIOG DYYDJ-DYRL

‘o) YYD ‘DUdDIOIT MDY UBURYYRLT 14DY
......................................................... Sea1AD(]
pue suenroddy aremijog afiqopy Surdojeas ut sed£j0q01 Teniiip

BUPUDT DU PUD ‘Didqauusly PIRLDE “UUDUWIIYIY oydogsiiys)

SPITL) DIRURT YNYS 1520 “IPIUUC) LDPIY ‘Didny DRy
............................. UOHNGLIISYT oFuey;) uo SOIISLIORIRIY)
JueuHloPAd(] dIemyog jo joays oY1 uo oday svusredxyy

Ayend) arem)jog pue sma)sAg

L0qug QY praiinyny

puv pUUNY PRYSDY UDWYIYS SIUDYT) ZDIN POOUIYDIY
.................................... @Umﬂvdhm Umﬁuwﬁmm N ﬁ@mfmual‘_u HG)HM&D
Jo uworpepBURIdW] usUIRSRUR]y SBURY Y sIuamaInkay 10 PO ¥

VDUWDUDA SDYSVYGT PUd “UUDWLIOF SUDIY ‘D)o 01Q0F
..................... INND pejuatmedu] Apesl]y JUlAvH JUSUWISSSSSY
ADIAS ® 9ATAING 0] MOH UG $a0uelladxy] - OIS 03 TN MoLf

1P SUIPUY PUD WRLISION S3781Y7) PUDT DUDyLY ‘uaufipurT snysopy
................. Lprag ese)) [eugsupu] s[duMmy € wo paseg—sss001d
ButuuelJ sswajey aiemijog o) I0J [opoy Ajjiqeden) v spremor

S[PPOIAl Ayumngery pue Ajiiqede))
uny2}y sRg pun ‘dof unoz) uapz()

Teouan wapby) ‘siosnua( anug) ‘usypeuny Aviyo

................................................... %ﬁuq—.@m Qmemo <
:Burzig [RUONIM aIemijog U0 UOJRZI[elsust) Ajquy JO 1900 9T

SIULTUOY JO IR, X




XV Table of Contents

Study of the Evolution of an Agile Project Featuring a Web Application
Using Software Metries .. ... ... ... o i
Giulioc Concas, Marco Di Francesco, Michele Marchesi,
Roberta Quaresima, and Sandro Pinna

Lessons Learned and Best Practices 11

Identifying and Understanding Architectural Risks in Software
Evolution: An Empirical Study . ... . oo i
Odd Petter Nord Slyngstad, Jingyue Li, Reidar Conredi, and
M. Ali Babar

A Hands-On Approach for Teaching Systematic Review ...............
Maria Teresa Beldassarre, Nicola Boffoli, Danilo Cuivano, and
Giuseppe Visaggio

An Empirical Study Identifying High Perceived Value Practices of
CMMI Level 2. e e e e e et
Mahmood Niazi, Muhammad Ali Babaer, and Suhoimi Ibrahim

Workshops

i
L

2nd International Workshop on Measurement-Based Cockpits
tor Distributed Software and Systems Engineering Projects
(SOFTPIT 2008) ..ottt e et ae e
Mareus Ciolkowski, Jens Heidrich, Marco Kuhrmann, and
Jiirgen Mtinch

10th International Workshop on: Learning Software Organizations
-Methods, Tools, and Experiences- ............. ... i
Raimund L. Feldmann and Martin Wessner

Implementing Product Line Engineering in Industry: Feedback from
the Field to Research ... ..o oo i e e
Daovide Folessi and Dirk Muthig

What to Learn from Different Standards and Measurement Approaches?

Fabio Bella and Horst Degen-Hientz

Author Index. . ... et e

386

400

415

427

442

443

444

445

447




8007 J10q[opIoH ey SepoA -108uuds &
"800T “€E—61 dd ‘680¢ SON'T ‘800T SHAOU ('SP} O[S "0 PUB BYYISTPI[ 'Y

‘[£] sesudiaiua wnipAwr pue [Tews
JO XU 31 UM A[{E129dsD “0TemIJOs JO PIoW 1) Ul Surjelapun Jnoynp pue xaid
-woa B aQ 01 parold Sey JUANSED JIRMIJOS “IDA2MOH “[7] eiep uew Jayjel anjea
soperouad pue puey je wopgold SusosmSus oy jo 1wed € Juiajos 01 SANGIC ATI02UTP
1t 91 [1] (003 pood v sowiodaq Jey) yons st wel3old JuAwaImSEaW NYSSIVONS Y SPIJU
UONEULIOJUT SX2M]JOS UIRLISD 1291 pue ureiqo o) parmboi ssaooxd apoym sy Juamaydun
PUE SULAR 03 JUeAW JANENUT UB JO )nsal o 1 ureiford juswamsesaw dIeMyos

uonnponul |

TINAL-STIN ‘STIAS “I019R) $5900NS ‘UCTIIULIPD
uresford JUSWOINSESRI ‘[APOWN AILIMIPUI JUIUIAINSEAU A0S SPIOMAIY

*sFUISs UIMpall pUE [[EWs 0} PANINS TUSUIINSEILN 10 JIOMIWERY [22130]
-opoyaw & ‘GWAJ-SIIA Ul paredaquy 1 pue uoniujap wreifold juawuamsealu
spremol uoddns Suraid wvo pasnsoy st epowr AyUnyews gNAL-SIN., PIIED
-0s 2y], “sPyeuojueeyseq Aq padojsasp poyR AJIRIEUI JUMUSINSEAW DIEM
-1703 a1 jo uoneidepe ue ye Furjoo] q [jia om toded sy uf “aInjrey jo sAdURYD
oy saseanul pue sauedures s m poddns JusUIAINSESWI $1INSAL STYT,
-amno aerodion ayp ur vopwmiFaut uaomsesn juaadsid gormym 1a8png pue
$20IN0sa1 payiu| ‘SFpajmour Juaumainseauwr 100od daey Aqensn sanreduios asay
‘A[[BUONIPPY SIUTENSUCD UONBINAWA[dET TUIWSINSESW OW 218 IIY) pue
[eotd£y S1 [9AS] AJUnyeU JUSEOINSEAW MO[ 2y ‘sTuas wnipsw pue [[ews
w juepodun Afeoadse stogotgm “ansst sy ‘ssaIppe Apmordxs jou op —6£661
DAKVOST PUE WSd ‘W(DOD WSURIMSES MEMFos wAL(I-[eon (NOD)
WY Uonsang (oD se yons— swrerFod juswaimnsesws Fuipoddns syomowrel)
pue spoiaw Jofewr o ‘Appreunuojun -aseyd uonugep sII I UNOdIE ojul
Ua?] U99q JOT SEY JUAUAINSENU spIefal sk sormedwos jo Ayuniew 1 Jei st
sqrey uonewuaws(dur werdosd Jusuainsesw Ays uoseal yuepodur uy Joensqy

SS9 WToNg{TUTIIRTI " OTIPH ‘BTI2IBD XIT94)}
uteds ‘[83y pepnr) 1L0€1
ronpuLIoNy op Jouadng B[endsg — SwelsA§ 3y se8ofouysa], uoneurojuy jo ‘dog
SWIISAS 7 Sa130j0UY0a ], UOTIEWIOU] JO 2)mnsu] — dnoar) yaressdy Sodery
BUDURA BT-E[{IISED) JO ANISIIATU() ¢
SO [ISHERIP " RIAEHR
uredg ‘pupe +Ezey 1waunreda( wadojaaa( stasAs Junuen
('LLS) 0p®IST [9p SPLMIOT 9P SOOI, SEWIAISIS

UnpeLJ OLIRJA] pUe ‘ BJoren) XI[3d * AT-7eld BLE

sweI3oa]
JUAUIRINSBIPA] 3IBAM1JOS Jo uoniuma( 2y) sunroddng
-PPOJA AJLINJEJA] JUSUWIAINSEITY I1eM)JoS HINAJ-SIIN




20 M. Diaz-Ley, F. Garcia, and M. Piattini

In literature one can find that many factors are involved in the successful imple-
mentation of measurement programs. As an example, Gopal et al. [4] identified and
checked some success factors by analyzing their effects on the success of measure-
ment programs, The success of a measurement program was measured using two
variables: use of metrics in decision-making and improved organizational perform-
ance. The success factors selected were divided into two groups: organizational and
technical factors.

Daskalantonakis also developed a good practice guide based on his experience at
Motorola [3, 6]. He gives major importance to the integration of measurement pro-
grams with the rest of the software processes of an organization. In addition, he ar-
gues that the best people to analyse measurement results are the project managers and
engineers involved in the measurement program, since they are experts in that particu-
lar field and understand perfectly the meaning of that data.

Fenton et Hall [7] identified fifteen success factors based on their experience,
which are as follows: incremental implementation, well planned metrics framework,
use of existing metrics materials, involvement of developers during implementation,
measurement process transparent to developers, usefulness of metrics data, feedback
to developers, ensuring that data is seen to have integrity, and that measurement data
is used and seen to be used, securing commitment on the part of project managers, use
of automated data collection tools, constantly improving the measurement program,
internal metrics champions used to manage the program, use of external metrics gurus
and provision of training from practitioners.

In [8] Pfleeger states that it is necessary 1o link the establishment of a measurement
program to the maturity level of an organization. “Metrics are welcome only when
they are clearly needed and easy to collect and understand.” As an example, a meas-
urement immature organization should not intend to implement a predictive model.
This may lead to results that are unexpectedly negative, positive but spurious, difficult
to interpret, or difficult to build on in subsequent studies [9]. Also, measurement can-
not exceed software process: if the development process does not define the types of
tests, it is not possible to evaluate the efficiency of some tests as regards others.

In this paper we look at how this last success factor is integrated in MIS-PyME, a
methodological framework for defining software measurement programs focused on
small and medium enterprises (SMEs) or settings. We describe an adaptation of
Daskalantonakis’[6] software measurement maturity method and the interface for
integrating this model into MIS-PyME in order to support it for the purpose of defin-
ing measurement programs adapted to the measurement maturity of each company.

This paper is organized as follows: Section 2 brings this work into context by
summarizing existing software measurement maturity models. Section 3 introduces
MIS-PyME. Section 4 describes MIS-PyME measurement maturity module. Section 5
gives an example of a real-life application for this module and underlines its advan-
tages, and Section 6 sums up the content of this paper and outlines future research.

2 Related Work

In this section the major measurement maturity methods and medels found in litera-
ture are summarized. We start with Daskalantonakis’ [6] method for assessing an
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organization’s software measurement technology which is consistent with the SEI
Software process assessment methodology [10]. This method is based on a number of
assumptions which determine the focus of the Measurement Technology Assessment.
From these assumptions, ten themes are derived according to which the company is
characterized and evalvated:

i. Formalization of the development process

2. Formalization of the measurement process

3. Scope of measurement within the organization

4, Implementation support for formally capturing and analyzing knowledge
5. Measurement evolution within the organization

6. Measurement support for management control of software projects

7. Project improvement using measurement technology

8. Product improvement using measurement technology

9. Process improvement using measurement technology

10. Predictability of project, product, and process characteristics

For each theme, five evolutionary stages are defined that a software development
organization may follow in order to reach the highest level of maturity for that par-
ticular theme. These five evolutionary stages correspond to the five levels of software
process maturity as defined by SEI: initial, repeatable, defined, managed and opti-
mized. Some questions have been classified by maturity level in order to perform the
assessment.

Niessink and Vliet define a capability maturity model for measurement (M-CMM)
as that which can be used to assess the measurement capability of software organiza-
tions and to identify ways to improve their measurement capability [11].The model
measures the measurement capability on a five ordinal scale which matches Daskalan-
tonakis’ maturity stages. However, Niessink and Vliet define a set of pre-established
processes which are different for each level and have to be in place so that an organi-
zation can reside on that level. On the other hand, following Daskalantonakis’
method, each theme has its own development path.

As regards measurement treatment in software capability maturity models, we
must highlight CMM [10] and its successor, CMMI [12], which both include a key
process called Measurement and Analysis. This process defines good practices to
implement a measurement process in an organization and reach maturity level 2.

In MIS-PyME, the measurement maturity model is used as a support module to
help define measurement programs which are adapied to the measurement maturity of
the organization. It will not be initially used for organization evaluation purposes. The
measurement maturity module will be used as a reference to seek detailed information
about a number of measurement aspects, helping the user to decide whether it is con-
venient or not to implement an indicator for a particular maturity measurement aspect
(e.g., can the organization implement the indicator for evaluation purposes?).

Based on this assumption, we found Daskalantonakis® [6] method to be the most
suitable for our needs, since the themes defined for assessing maturity mostly match
the measurement aspects we want to assess, and because each measurement aspect
(theme) has an evolution path organized into different levels, thus allowing the user to
adjust its definition depending on what can be achieved.
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The interface of MIS-PyME measurement maturity module, which is shown in ta-
ble 3, 4 and 5, establishes a relationship between the measurement maturity model
and MIS-PyME Indicator templates. This interface helps users decide if their meas-
urement maturity is enough for certain values of the indicator field by posing ques-
tions based on MIS-PyME measurement maturity model. Therefore, some indicator
fields depend on the maturity of the company as regards measurement, especially
these fields are those which determine the goal of the indicator and are the following:

Table 1. Indicator template fields which depend on measurement maturity

Indicator | MIS-PyME- Description
Field MM theme
Purpose | Software Measurement process has to fit with the rest of the processes.
management, | Otherwise, the implementation of the measurement program
quality and | will in all probability fail. For example, you cannot measure
development | the effectiveness between test phases if test phases are not well
capability differentiated.
Measurement | There are certain kinds of measures which require a certain
scope degree of measurement maturity and previous experience. As
an example, you cannot make reliable predictions on a particu-
lar aspect when there has not been any previous, frequent and
rigorous measurement of that aspect.
Tools sup- | In order t0 implement some measurement programs, some
port tools are required such as databases, tools that make it possible
to visualize an indicator control panel, etc.
Measurement | Measurement should be established in order to support process
support for | improvement goals, which also means management goals. If
management | there is not any purpose in analyzing measurement in terms of
issues decision making or comective actions, the implementation of a
measurement program is not recommended (for example, it is
not advisable to implement a measurement program for project
monitoring purposes).
If the existing measurement data is not used to take simple
corrective actions, it is not recommended to do so for other
purposes such as optimization.
Entity Measurement | If organizational information is needed based on measurement
scope usuaily it is previously required to measure projects or products
individuaily.
Projects are the first entities to be measured; products comes
second and processes third
Focus Tool support | There are a number of measurements which cannot be per-
formed if certain management or development tools are not in
place.
Processes The aspect to be measured has to be established by the other
capability development, management or quality processes.
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Purpose. This field specifies the intention of the indicator. MIS-PyME mcmmomﬁoa

values based on [20] which are as follows: characterizing, monitoring, evaluating,
predicting and optimizing.

- Entity: This indicator specifies what is to be measured: the process (PROC), the
project (PRJ) or the product (PROD). .

- Focus: It specifies the aspect or attribute to be measured, a quality attribute (reli-

ability, portability, usability, etc.), process performance (compliance, efficiency),

user satisfaction, ete.

Table 1 shows the measurement maturity aspects on which each of the above fields
depends.

5 MIS-PyME Measurement Maturity Model - Case Study

In this section we show how MIS-PyME measurement maturity model was applied in
an experience which consisted in implementing a measurement program in a medium-
sized setting. This experience has given us an idea about the usefulness and benefits
of the proposed MIS-PyME maturity model for SMEs.

The measurement program was defined and implemented in the sofiware develop-
ment and maintenance department of Sistemas Técnicos de Loterfas del Estado
(STL), which is formed by 39 employees. This company was created by the Spanish
Government and provides operational and IT development services for the national
lottery.

In 2003, the quality department in STL encouraged an initiative to mEm_nBoE
measurement programs in the development and maintenance department in STLbut it
was not well accepted and implementation was unsuccessful. The director of the de-
velopment and maintenance department was nonetheless aware of the importance of
measurement and was intent on mastering this. Most especially, his objective was to
improve management and quality control through these measures. In July 2006, he
defined two process improvement goals:

- PIG 1: Improving project and process monitoring and control. He nmaoc_mm._w
wished to improve the monitoring of the project’s progress in comparison with
the plan, controlling the tests phases and improving project planning.

- PIG 2: Improving development service and product quality. This goal focused on
monitoring and evaluating the development service and product quality.

These process improvement goals comprise five sub-goals, and the indicators
shown in figure 1.

We now show two outstanding indicators that were modified to make them be bet-
ter adapted to the maturity of the company based on MIS-PyME measurement matur-
ity model.

IND-PRI-FiabImpl indicator aimed to evaluate the reliability of the product devel-
oped in order to take corrective actions if’ necessary. This indicator was necessary for
the second process improvement goal (improving development service and .@3&:&
quality). The intention of this indicator is to “ayaluate”; the focus is “reliability” and
the entity is the “product”.
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Table 2. MIS-PyME. Measurement maturity model based on that developed by Daskalantonakis[6]

Themes Level | Level 2 Level 3 Level 4 Level 5
Software Immature proc- | Repeat tasks which Projects characterized and rea- Measuring over process Optimized process.
management, | esses. have been mastered sonably understood. and process control. Focus | Focus on process
quality and | Projects depend | in the past. Project and development system | on controlling the process. | improvement. Soft-
development | on experienced | Project depends on management focus. ware process im-
capability professionals. experienced profes- provement, benefits
Project man- sionals. are quantified,
agement focus. | Project management
focus.
Measurement | Carried out oc- | Carried out in big Organization establishes stan- Measurement is used in Weil adapted meas-
scope casionally with | projects and with ex- | dard processes and measurement | most of the projects and urement models.
experienced perienced people. models which are followed in products. Measurement Measuring overall
people or not at | Measurement is projects and products. Cross- models are also process fo- | process improve-
all. based on phase-by- projects analyses are available. cused and there is an un- ment, improving
phase project track- Data collected and analysis are derstanding of the process | business results and
ing, actual against ¢s- | more reliable and consistent. performance. The meas- the capability of set-
timate (size, effort, Planning and tracking is often urement process is inte- ting quantitative
schedule, etc.). performed at work-package grated into the develop- improvement goals.
Tracking the quality | level and still involves actual vs { ment process. There is a The organization
of products in pro- planned performance. Defect broader view of quality, impletments a con-
duction. There are quality measures are collected not just defects but usabil- | trol panel to keep
some estimation over the developed products, ity, maintainability, flexi- track of achieve-
mechanisms and Threshold techniques are used. bility, etc. There is a set of | ments. Improve-
some historical data, measures that represents a | ment can be quanti-
quantitative model of the tatively proved.
overall life cycle process.
Tools  sup- | There are no Measurement support | Project and product focus meas- | Measurement support tools | There are organiza-
port tools to explic- | tools focused on pro- | urement tools. There is a meas- focused on projects gnd tional tools which
itly support jects. There are some | urement database for storing his- | products. There is an or- automatically col-

Tabie 2. (continued)

process meas-
urement.

tools which support
estimations.

There are incident,
cost and planning
management tools.

torical data. There is a life cycle
configuration management tool
for each requirement, models for
analysis, etc.

ganizational database
where historical data is
stored.

Data in the database are
more reliable and there are
actions to prevent re-
cording dirty data. Devel-
opment of an advanced en-
vironment is used which
automatically provides
product measures.

lect data on the pro-
Jject, product and
process and gener-
ate a control panel
of indicators in or-
der to provide
analyses. They also
generate automatic
reports.

Measurement | Management is | Basic project man- The product developed is con- 1t is possible to predict the lt_is possible to pre-
support  for | not supparted agement. Milestones | trolled by means of measures pmfluct, service and other | dict and prevent
management | by measures and commitment which are used to make deci- attributes beforclthc prod- pro!:)lems. Techno-
issues management. Meas- sions regarding the product. uct is in production. Usual | logical needs and

urement is used to Data is used to estimate ranges problems are controlled. [t | values are known

take reactive deci- and thresholds for the project is possible to adapt proc- thanks to measure-

sions during project and product. This allows taking | esses and plans in orderto | ment.

development, if there | corrective actions without the achieve a certain quality

are deviations, etc. need of re-planning. degree or other kind of

goal.
Table 3. MIS-PyME Measurement Maturity Interface as regards Purpose
Themes Characterizing Monitoring Evaluating Predicting Optimizing ' .
Software Has the com- | (Level 3) Have the attributes | (Level 4) Is attribute evalua- | (Level 4) Are proc- (Level 5) Is it posmb!e
management, | pany  defined | which are to be measured | tion included in the process? | esses stable enou'gh to predict attributes in
quality and | the  attributes | been included in company to be performed rig- order to prevent _prob-
development | which are to be | processes? Are they correctly orgusly and provide | lems and make suitable
capability measured, even | understood and used? reliable data for lthe changes?
informally? purpose of making
estimations?
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32 M. Diaz-Ley, F. Garcia, and M. Piattini

Table 5. MIS-PyME Measurement Maturity Interface as regards Entity and depending on
Measurement Scope theme

toring.

(Level 3) It is not
possible  to  make
cross-project  analysis
if a measurement
model has not been

(Level 3) Usually it is more urgent to proceed
with the measurement of projects than with that
of products in development, which are used for
quality control. Therefore our suggestion is to
start measuring projects first and then products
in development. (Leve! 3-4) Usually it is easier
and more important to measure products based

Project Product Process

{Level 3} Before | (Level 2-3) Measuring products attributes in | (Level 4)
monitoring work | production is vsually easier, more reliable and | Usually, ma-
packages it is better to | important than measuring atiributes in develop- | turity and
start with (Level 2) | ment, such as the reliability of products. some  experi-
phase-by-phase moni- ence with

projects  and
products , are
required to
measure  the
aspects of a
process.

established for the | on defects or failures than to measure effective-
whole organization. ness, reliability, and afterwards other attributes
such as friendliness, complexity, maintainabil-
ity, etc.

6 Conclusions and Further Research

This paper highlights a factor which must be taken into account in order to success-
fully implement measurement programs, which is defining measurement programs
adapted to the measurement maturity of each company.

The paper gives an outline of MIS-PyME measurement maturity model, which is
an adaptation of the measurement maturity method developed by Daskalantonakis [6]
and the interface defined to integrate this model into MIS-PyME framework. For
illustration purposes, two examples are provided and a case study (software meas-
urement program definition in a medium setting) gives an idea of the advantages
MIS-PYME measurement maturity model brings with it.

This support module, a measurement maturity framework integrated in the meas-
urement program model for the purpose of defining measurement programs adapted
to the measurement maturity of each company, is especially important for SMEs,
since usually these companies have poor measurement knowledge and limited re-
sources and budget and people from inside the company, not too experienced in the
field, may be those who define the measurement program.

Qur future work will revolve around testing and improving MIS-PyME measure-
ment maturity module.

Acknowledgment. We would like to thank the staff of Sistemas Técnicos de Loterfas
del Estado (STL) for their collaboration. This research has been sponsored by the
COMPETISOFT (CYTED, 506 AC0287), ESFINGE (Direccidn General de Investiga-
cién del Ministerio de Educacién y Ciencia, TIN2006-15175-C05-05) and INGENIO
(Junta de Comunidades de Castilla-La Mancha, PAC08-0154-9262) projects.

References

10.

1.

12.

13.

14.

15.

16.

18.

19.

20.

MIS-PyME Software Measurement Maturity Model 33

Hughes, R.T.: Expert Judgment as an Estimating Methed. Information and Software Tech-
nology, 67-75 (1996)

Niessink, F., Vliet, H.v.: Measurements Should Generate Value, Rather Than Data. In:
Proceedings of the Sixth International Software Metrics Symposium (METRICS 1999),
Boca Raton (1999)

Gresse, C., Punter, T., Anacleto, A.: Software measurement for small and medium enter-
prises. In: 7th International Conference on Empirical Assessment in Software Engineering
(EASE), Keele, UK (2003)

Gopal, A., et al.: Measurement Programs in Software Development: Determinants of Suc-
cess. IEEE Transactions on Software Engineering 28(%), 863-875 (2002)

Daskalantonakis, M.K.: A Practical YView of Software Measurement and Implementation
Experiences Within Motorola. IEEE Transactions on Software Engineering 18(11), 993
1010 (1992)

Daskalantonakis, M_K., Yacobellis, R.H., Basili, V.R.: A Method for Assessing Software
Measurement Technology. Quality Engineering, 27-40 (1990)

Hall, T., Fenton, N.: Implementing Effective Software Metrics Programs. 1EEE soft-
ware 14{2), 55-65 (1997)

Pfleeger, S.L.: Understanding and Improving Technology Transfer in Software Engineer-
ing. Systems ans Software 47 (159%)

Briand, L.C., Morasca, S., Basili, V.R.: An Operational Process for Goal-Driven Defini-
tion of Meassures. IEEE Transactions on Software Engineering 28, 1106-1125 (2002)
SEI The Capability Maturity Model: Guidelines for Improving the Software Process, Soft-
ware Engineering Institute (1995)

Niessink, F., Vliet, H.V.: Towards Mature Measurement Programs. Software Maintenance
and Reengineering (1998)

CMMI Product Team: CMMI for Systems Engineering/Software Engineering, Version 1.1 -
Staged Representation (CMU/SEI-2002-TR-002, ADA339224), Software Engineering In-
stitute, Camnegie Mellon University: Pittsburgh, PA (2002)

Weber, C., Layman, B.: Measurement Maturity and the CMM: How measurement Prac-
tices Evolve as Processes Mature. Software Quality Parctitioner 4(3) (2002)

Solingen, R.v., Berghout, E.; The Goal/Quesiton/Metric Method - A practical guide for
Quality Improvement of Software Development. Mc Graw Hill (1999)

Park, R.E., Goethert, W.B., Florac, W.A.: Goal-Driven Software Measurement-A Guide-
book. Camnegie Mellon University Pittsburgh: Software Engineering Institute (1996)

PSM: Practical Software and Systems Measurement - A Foundation for Objective Project
Management Version 4.0c. Deptartment of Defense and US Army (November 2000)
ISO/EC 15939, Software Engineering-Software Measurement Process, 15O and IEC, Edi-
tors (2002)

Diaz-Ley, M., Garcia, F., Piattini, M.: Software Measurement Programs in SMEs - Defin-
ing Software Indicators: A methodological framework. In: PROFES 2007 (2007)
Goethert, W., Siviy, J.. Applications of the Indicator Template for Measurement and
Analysis. Software Engineering Measurement and Analysis Initiative (September 2004)
Basili, V.R., Weiss, D.: A Methodology for Collecting Valid Sofiware Engineering Data.
IEEE Transactions on Software Engineering 10(11), 758-773 (1984)




"L00Z "s28ed (St
TITX "Suuasuidug areafog Jo S[EIUALIEPUN,] UO tnisod

WA [puoRWINIL ('SP IURIG TN 'GRQIV  1L9LF TOA
"LO0T "538ed LE I1A Ty

-10au15uy aIRMYOsg puR SPOYR B0 ('SPE) 2102g
-0puoaeT] WKW “AUduIY "YW Iepng "W 68Lb oA
"LO0T "598ed §Cp "TAN "9 YI[ESH pue AUDpPARY

10) A1HqeSTY PUR TOH ‘(Pd) RMOZI0H 'Y 166LF T10A
L00Z "saded [¢f ‘X SW2ISAS

pue safenfue Jupuwerdold ‘(pa) oRvUS "Z 1LO8F T0A
8002 "saded (g7

¥ Sunnnerdoly jo Suigreal, sy U0 SUOHIARSY ‘(SpH)
SUIN W ‘USSIadsED) HN ‘USSpauuag T 178K TOA
LO0T

saded oy (11X “svoneorddy pue s3ueyiay syvyg Ul
SAOUBAPY “("SPH) ADISING A "IAYOSEd "V HI8F '[OA
"£00Z 'sa8ed [T TIA vomsodwoy

amwnjog ‘('spap) uauadiapues wm ‘sdwinr] W 678 [OA
"L00T "sa8ed To “TIIX "LOOT 2rem

-3|PPIN (spH) T1eqdie) H-Y “eatenbualy o HERY oA
“L007 "saded gz ‘1A uonesy

~12A awnuny ‘CspE) Uenfe] g A4S10408 " J6E8F TJOA
00T sa8ed 66T ‘TN

‘uB1$a(] sorpN Jas[) Jof swreifer] pue S[Ipop] Yse),
('spl) anbueled ' "uosuyor “H SAMOUTM " J6kSE TOA
‘800z, sa8ed gpz X “suonemddy pue ‘siuau

-0dWo) “SAMINYINY A0S *('SpY) pIOgwS V[
ussnay Y ‘Tys1adAzg v 98eyiaa0) 'S (088 ICA
100t "sa8ed 17z ‘1Y “swasdg pappequg jo
uomsodwo?) ‘(Sp) ANS[OYOS () ‘BOPIOY  ‘888F TOA
2007 seBed 797 ‘|1 Bunsaf pue uonesyt

“I9p, IDRMIOS PUB ATEMPIEY (P ARIOL Y 668 “[OA
*L00z saded ¢ ‘¥ “sadendue sanempaacT jo s1aad
-5Y [BONREI '('SpE) UdLem, S AEPH d ‘T06% 19
"800 “$98ed p0T “TIA Lo

UYL, pAURRO-12MG0 ('PHD) BINQ2D W 906 'I0A
"800¢ "s3ded gog ‘X “souRpy Aigepuadeq

spa1) Jeussniay Y "Bunfand Iy ‘PSS T :606F T0A
"800z s98ed |57 ‘X SW2S4S [RODL [RENSHPU] 10§
SpuIalY [EUe ‘('SPH) QUL J a097 'S 1916k ‘oA
"R00Z "saFed 691 X1 'SPOPIW [EUIOY puR

SIAIIS Q3 ('SP [OYORH Y SeWIng "W LEGE T[OA
'8007 'se8ed £0¢ “ITIX "Sunsa), pur spoyIspy jewso
('SP MBI "W ‘USMOg [ ‘SUOIANH "W (6F6F [OA
“800T 's33ed 77 “AIX TIlA FutsewBug areajog
pawRL-uady (sp) ury3ped 1 N W ITS6F A
"8007 "safed £9z “X "vonrsod

-Wo7y aremyog ('SpH) JAUEY, Y ‘OSSBINE] 1) {pEhT '|OA

"800€ saded g6 *X

"$j001d pue SISAL '(SPH) AIUURH " MNIRE € 19961 TOA
8007 ‘saFed ¢ £¢ ‘Tx Sununueriold 21307 pue (eucn
-oung *(5p) epHIdausttay ‘AW *InSLIen) [ 6861 [0
"800z "seded 2zt ‘ALX AIo)g

$53000§  Juaido[aAa(] aremijog pangmsic A[feqorn
Eunqepy U spa) oped WA TURld QL e "0 22008 '[oA
"800T "saed 9gp "[IIX "SPOWIA [ELLIC]

"B00Z A ('SP winequeR “I°S 'L TE[[an)) '[ #[0G '[03
"800¢ "saded gEC

X ‘AFo[ong swasAg feuorreinduo,) 10§ SPOYISIY [PULIOL
*('SPH) CreNBAEZ "0 "oURTHT ' ‘OpIRIISH "IN (9E0S TOA
"800¢

“saded 197 “X] "S[euaney COOT EPY ‘Soumeg [ 0205 ‘10A
‘80027 “saded

S0z ‘X Anjend) arem1jos Io] Donepuno,y Fuusamdug
swaealnbay ('SP} PEEIIOY D 'Yseed ‘d $T0S 104
“800T

'sa8ed £87 *ALX ‘8007 2doing-epy — sm3ojouysa], smm
-)J0g aqui[ay ‘('spH) edauepIeA |L UOPIOY W 970S OA
"8007 "saded g8 ‘ITX swasAg adre 1 asnay
armYog UpgUO]) YAH ‘(PA) BN H 0L0S TOA
"800 "s98ed Qg *IIX “SWaIsAS

FueaunuIc) pue aremyos Jo 3unsal, ('spg) Youn
'V ‘emudasey L ‘ouryseSTH L ‘DINZNS M 1H0S TOA
"800T

“saded [pf “IIX "$00T ATHOL — sWaisdg paingunstg
pue payiomIaN 10) sanbuiyza ), (eunod ‘(SpH) Yned-1d
‘N ‘ovownsex -y ‘oulyseSIH 1, ‘Hinzng 'y 8H0S “IoA
‘2007 “sefed

65T "X "SWSAG paImgunsi( pased-122[0 uad 10§ spo
WIS [P0 ‘('5pH) 120g O 'Sh PULEq "D 11506 oA
8007 "s=ded ;¢ ‘X sodendue puw sjppoiy
uoneurpIon) ‘(SPH) ORNBAEZ 'O ‘BN (I TE05 TOA
‘200z 2%ed ¢z ‘[x suoneond

-dy pure sanbiuyoay, Suopoiy S1sey00IS pUE [EonARUY
"(SPR) AL "W “IPUIRH v “UESag-1v M 5006 (oA
"800¢ '598ed 999 ‘AX

-Bunndwony parswi], pue anuovony ‘(sp) e T ‘Tuey
LT “SSupuEs “HY ‘unieef LYW Fuod "D 0908 TOA
"800 ‘saFed /¢ X

"SISATEUY SNEIG *(SPH) [BPIA, 1) "wand[y I 16L0S TIOA
‘8007 “saded

8FF AIX UpwRA0IdUy $53000] ATEMOS PAsNO0g
-120poid ‘('SPH) oS 0 eUISNIPIA Y 6805 TOA
"800z saded gy TIIX

‘suoneonddy pue SUOUEPUNOJ — SINOANMALY UIALI(]
12POW “(‘SPH) URMURH "y “ToY0epIaJaN[Ig [ (G606 T[OA

Ja8undg 10 19][283004q JN0A 181U ased

Obtb —T "S[OA 110G UOHRULIOJUL 10,]

Zunsauidug arem)yos pue Sunuweidold 7 Areiqqns

20Ua1dg§ 1oINdUWO)) UT $IJON] TN

SEWOY, ], ‘UURULIIUITITZ
Sealpuy ‘I9[[e7

il

urjIefy ‘IouSSop
HOUOHH ‘HRZIYSeM
SIDPUY ‘[TeMm

addasnisy ‘or8Festp
uadmmp ‘rednepy
Teysetq ‘IfelIeUeA
nuy ‘usueies

Aepy() ‘usyleany,
preyay ‘TeqIof,

ojleyuein) ‘10ong
Ioy, ‘euryrelsy

waeg ‘Uvewma T+ mag (Jupurg
ulji2g ‘JorsJ-sapaniafy (Funuryg

wyed-eyn[ ‘UBUIUICS
cFg  elreq ‘synwg

PION 1919194 PPO ,ﬁmammnbw

F0Z  yseBox ‘ydurg
098 OMBqIY ‘IS
8QT  1S8A10 [NYG
e Y] (IOPIRURg

§GT  PpreIeH ‘Smgeuudy
98¢  wMaqoy ‘runsaaend)
L1 ONN ‘weumNIAL

Fe  ngey ‘ferwsrg

98¢  oIpueg “euurq

61  otrely ‘ulyelg
19 wyeof ‘rRjsuisg

XOpuUy 10YINY i




Vob. 4765: A. Moreira, ], Grundy (Eds.), Early Aspects:
Current Challenges and Future Directions. X, 199 pages.
2007.

Vol. 4764: P. Abrahamsson, N. Baddoo, T. Margaria,
R. Messnarz (Eds.), Software Process Improvement. XI,
225 pages. 2007.

Vol. 4762: K.S. Namjoshi, T. Yoneda, T. Higashino, Y.
Okamura {Eds.), Automated Technology for Verification
and Analysis. XIV, 566 pages. 2007.

Vol. 4758 F. Oquendo (Ed.), Software Architecture.
X V1, 340 pages. 2007.

Val. 4757: F. Cappello, T. Herault, J. Dongarra (Eds.),
Recent Advances in Parallel Virtual Machioe and Mes-
sage Passing Interface. XVI, 396 pages. 2007.

Yol. 4753 E. Duval, R, Klamma, M. Walpers (Eds.),
Creating New Learning Experiences on a Global Scale.
X1I, 518 pages. 2007.

Vol. 4749: B.J. Kriimer, K.-J. Lin, P. Marasimhan (Eds.),
Service-Oriented Computing — ICSOC 2007. XTX, 629
pages. 2007.

vol. 4748: K. Wolter (Ed.), Formal Methods and Stochas-
tic Models for Performance Evaluation. X, 301 pages.
2007,

Val. 4741: C. Bessiere (Ed.), Principles and Practice of
Constraint Programming — CP 2007. XV, 890 pages.
2007,

Vol, 47351 G. Engels, B. Opdyke, D.C. Schmidr, F. Weil
(Eds.), Model Driven Engineering Languages and Sys-
tems, XV, 698 pages. 2007.

Vol. 4716: B. Meyer, M, Joseph (Eds.), Software Engi-
neering Appreaches for Offshore and Outsourced Devel-
apment. X, 20§ pages. 2007.

Vol. 4709: F.§. de Boer, M.M, Bonsangue, S. Graf, W.-P.
de Roever (Eds.), Formal Methods for Components and
Objects. VII1, 297 pages. 2007,

Vol. 4680: F. Saglietti, N. Oster (Eds.), Computer Safety,
Reliability, and Security. XV, 348 pages. 2007,

Vol. 4670: V. Dahl, [. Niemeli {Eds.), Logic Program-
ming. XI1, 470 pages. 2007.

Vol. 4652: D, Georgakopoulos, N. Ritter, B. Benatal-
lah, C. Zirpins, G. Feuerlicht, M. Schoenherr, H.R.
Motahari-Nezhad (Eds.), Service-Oriented Computing
TCSOC 2006, XV1, 201 pages. 2007.

Vol. 4640; A. Rashid, M. Aksit (Eds.), Transactions
on Aspect-Oriented Software Development TV. IX, 191
pages. 2007. .

Vol. 4634: H. Riis Nielson, G. Filé (Eds.), Static Analy-
sis. X1, 469 pages. 2007.

Vol. 4620: A. Rashid, M. Aksit (Eds.), Transactions
on Aspect-Criented Software Development IIL IX, 201
pages. 2007.

Vol. 4615: R. de Lemos, C. Gacek, A. Romanavsky
(Eds.), Architecting Dependable Systems v, XIV, 435
pages. 2007.

vol. 4610; B. Xiao, LT Yang, J. Ma, C. Muller-

Schioer, Y. Hua {(Eds.), Autonomic and Trusted Com-
puting. XVIH, 571 pages. 2007.

Vol. 4609; E. Emst (Ed), ECOOP 2007 - Object-
Oriented Programming. X1IL, 625 pages. 2007.

Vol. 4608: H.W. Schmidt, L. Cmkovié, G.T. Heineman,
1A Stafford (Eds.), Component-Based Software Engi-
neering. XTI, 283 pages. 2007.

Vol. 4591; I. Davies, J. Gibbons (Eds.), Imegrated For-
mal Methods. IX, 660 pages. 2007.

Vol. 4589; 1. Miinch, P. Abrahamsson (Eds.), Product-
Focused Software Process improvement. XI1,414 pages.
2007.

Vol. 4574: J. Derrick, I. Vain (Eds.), Formal Technigues
for Networked and Distributed Systems — FORTE 2007.
XI, 375 pages. 2007.

Vol. 4556: C. Siephanidis (Ed.), Universal Access in
Human-Computer Interaction, Part TL XXII, 1020
pages. 2007.

Vol. 4555: C. Stephanidis (Fd.), Universal gccess in
Human-Computer Interaction, Part IL. XXII, 1066 pages.
2007.

Vol. 4554; C. Stephanidis (Ed.), Universal Acess in Hu-
man Computer Interaction, Part 1. XXII, 1054 pages.
2007.

Vol. 4553: 1.A. Jacko (Ed.), Human-Computer Interac-
tion. Part IV, XXV, 1225 pages. 2007

Vol. 4552 LA. Jacko (Ed.), Human-Computer Interac-
tion, Par Il XXI, 1038 pages. 2007.

Vol. 4551: LA, Jacko (Ed.), Human-Computer Interac-
tion, Part IL XXTIL, 1253 pages. 2007.

Vol. 4550; I.A. Jacko (Ed.), Human-Computer Interac-
tion, Part [, XXIIL, 1240 pages. 200

Vol. 4542: P. Sawyer, B. Paech, P. Heymans (Eds.), Re-
quiremnents Engineering: Foundation for Software Qual-
ity. IX, 384 pages. 2007.

Vol. 4536; G. Concas, E. Dramiani, M. Scotio, G. Succi
(Eds.), Agile Processes in Software Engineering and Ex-
treme Programming. XV, 276 pages. 2007, :

Vol. 4530; D.H. Akeburst, R. Vogel, R.E Paige (Eds.),
Model Driven Architecture - Foundations and Applica-
tions. X, 219 pages. 2007.

Vol. 4523: Y-H. Lee, H.-N. Kim, J. Kim, Y.W. Park,
L.T. Yang, 5.W. Kim (Eds.), Embedded Software and
Systems, XIX. 829 pages. 2007.

Vol, 4498: N. Abdennahder, F. Kordon {Eds.), Reliable
Software Technologies - Ada-Europe 2007. XII, 247
pages. 2007.

Vol. 4486 M. Bernardo, }. Hiliston {Eds.), Formal Meth-
ods for Performance Evaluation. VIL, 469 pages. 2007.

Vol. 4470: Q. Wang, D. Pfahl, DM, Raffo (Eds.), Soft-
ware Process Dynamics and Agility. XI, 346 pages. 2007.

Vol. 4468: M.M. Bonsangue, E.B. Johnsen (Eds.), For-
mal Methods for Open Object-Based Distributed Sys-
tems. X, 317 pages. 2007.

Vol. 4467 AL. Murphy, I, Vitek (Eds.), Coordination
Models and Languages. X, 325 pages- 2007.

Vob. 4454: Y. Gurevich, B. Meyer (Bds.), Tests and
Proofs. X, 217 pages. 2007.

Vol. 4444; T. Reps, M. Sagiv, J. Bauer (Eds.), Program
Analysis and Comgpilation, Theory and Practice. X, 361
pages. 2007






