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AbÍtmct Sinc" rhp ini at detetopnent ìn
Japan, in the late 196O's and earÌy 1970's, the
industnes had used QFD - eutitt Function
Deplolment a toot d TeÌ,t - Total euatitJ
ManaSewnt. lo ptodu.^ nanulactuin4. In
Ia80 \ lhiÍ nethod was npidty spead thìouph
out th? LI'A and revent eountnes in Lurope.
4ustrclia and Buzl. Ih? Iukdan"nÃt ain oJ
this t.chnique ìs to obtain únì! un(terctand the
needs of rhe custoners and taafom them ìnto
a debiled specìftation that ìs üsed atonï the
process of the product hlanuíacturhs. The idea
of u\úe QFD tp.hnìqu" as i! ìr. 'o ,oltwutc
dPvetopmcnt ts not cat o, , únwni?n!. ,inL"
thcÍe aÍe diÍere ces b.tween product
nanula(türing anà loll\|arc devdnpncnl
Howpuet. it scens tile a good ptoreduìc, to
undc,\tand lhc .on.pprc of eFD and appt,
thên to \ofiwatê de\"lopne uh?te
appropnak, in conjunctio wìth other
strateqi.s such as CMM - CapabíIiry M.jturitr
ltr'lodel. This púppr i\ an a cnpt to des,.ib(
how Ìo inpl?n"d quatìN into njtddrc usìAta
Ihe ava ablc !ôok h rhe pnd ol Ìhir' papT a
reat cas" ctperì?n.e ìn a ncdium ,ize
auíomotìr,e inllustry is presented

Keyonls: QFD, SQFD, TeM, Sôlware
Quatiry.

l. IN'TRoDUCTToN

An eÍicrenl and ,ìrl be lhe beí method la
determine the customer requiremeDts of a
specific producr or seÌvrce was created in Jman
in the larê l,)60 s and earty t970s. Ì;âs
named QFD Qualiry Funclion DepÌoyment
3nd is part of a TQM - Total euatjry
Manigemenl. Durins lhe decade of 1970. rhis
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technique was improved and became â veÌ]
stÌong and relìable rool, spreâding across üe
world, more significanrty in Ìhe USA in rhe
following decade- This rnethod âjms essenriâÌly
to coÌle€t and undersrand tbe cusÌomer needs or
e\pêctâtions abour a ,pecific p,oducr,
rran(lorming üem inro a tií or requiìemens
used along úe produlr manuiacrurins process.
As a Íesult ol thir sr.ale$. â,eliabte p,oducl
!^Íh de\red quâlirj iç obrained pro!id;ng rhe
cullomer.aÌìslffrìon. eFD goes more deept]
trying ro find out more requirement5 nol retâÍed
b, cuíomers thÌough Ìnreniews. bul inlerred
during rh€ proce\s. in oÍder to provrde some
characlensuc\ lo the producr rhâÌ wrlt cau(e a
po.iri\e surprise to cüstomerj. â very u,eful
'lÍâlepy lo improve úe cu.Lomers. .aüsÍaction
Ïhe saÍr proce\s coutd be used to esÌablist,
quaÌity in se'!ices. lhjs merhod coutd b(
applied ro ,ofi$d-e developÍÌÌenr. bur rome
considera'ion. âre required. The pÌrrpo,e ofrhiç
paper is lo describe atremaüve5 ro imDro!e
qualily ol \oft$are, ro commenr' rLre
effeclivenes) and âppticabitity ot .everâl
rechniques rnd rhen. at lhe end .uÂse(l d
pracÍical way ro guâÍanree the oU;ecrivei.

2. THE pRÀcrrcD oF eFD
QFD hisrory was orjAinated rn rhe tâte Ì960
and effly 1970 ir Jãpan. Ar rhar rime. rhe
Japanese industrjcs were oedormins ihe
"copy mânufacurjng thar is. use e;íing
prooucts. to creâte cnotheÍ one. ln rhis J.ar,Í
4rr, QFD concepr was created to a new
product devêlopment. Akao & Manzur in Ítj
de_scribe in detcits úe hisrory of erD evorurlon
Íeremng to úe pâst. pÍesenÌ cnd fulure of this
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method. Akao after havìng creâted this method,
observed these two points:
. Tbe impoÍance of qualìry ìn the product

Ìnânufâ.türing is a fact. However. there
was no âvâilâble b;bliography about úe
theme ând how itcould be provided;

. The mrnufâcturers hâd already used
woÍksheets in thê qüâlity control process,
but âfter the product manufacture.

ând conciuded wjth üe questjon:

Why cauw not we noft nÌe uitnal poinrs of.
qrclif! conttul process ptior to ptoductìon

The rem Qm QuâÌi,y Füncüon Depìoynrn,
was originâtèd from the Japanese lcm
F'€*ãÉRffi (ü À,L-3 Da< Lt'vr)
or (HIN SlltTSU KINOU TtNKt ). tïe
Lran\lârion ol thì\ rerm *as modified o\eí LhL

rime by the author. ln I972. Al,ao rraFlated it
as Quaìity Funfliôn Evoìuriôn ,rnd rn 1s83.
Masaâki Imai suggested otheÌ translation
aÍguing rhâr TLNKÁJ souìd be be'rer
translâted as Deployment, and Akao ageed
üth him.

QFD melhod wâs spread sigÌ,ìificântly through
out úe USA and oiheÍ counÌries begìnning âl
rhe 80.. A iuÍ\e) \ponlored b) Tamagawa
University and University of Michigan on
íecenr QFD Jpplic ions ,ho$, rhal 68.5c ol
American companres u.e QFD in lherÍ
âctivilies and only 31.5Ea of Japânes€

There âre n.ny i<sue( in rhe li'er L,re dboul

QfD drìd irs dpplicârion in producl
manufâctu.ing. Lai'Kow Chân ând Ming-Lu
Wu t2ì made an impoÍânt work cornpilins
many anicles about the subject, .evising 650
papers about QFD from severaÌ sources.

The bibìiograpby of QFD applied to software
development js poorly related. There are
differences in prodücing products and
prodücing software, as welÌ as rheÌe are
differences to specily products ând specify
software. MoreoveÌ, â customer Íequirement of
a product is clear, however. ir couÌd be
subjective in case of sofrware. À software
could aüend â process need and aÌso rhe useÍ.
In thjs cÂse we can sây that the useÍ is attended
indirectly and so, the QFD method could not be
eâsily âpplicabìe. Bârnet! & R3ja jn [3]justify
the few bibliogrâphy of QFD applied ro
software deveìopment arguing rhâl úe

companjes âfter using the method obtain
significant mrÌket advanlâge and so. they
majntâin the QFD expe.ience proprielaÌy,
hidjng the knowÌedge to thek own use.

OtheÍ âuthon such as Mercedes Ruiz, Isâbel
RÂmos ând Migìrel To.o in [4] âssume â
different point of view refened ro softwsÌê
development process, suggesting a strategy of
quâlily assurânce, bâsed on modem prâctices
of system modeÌing.

3. QuALrrY D,r soFTrryARE
DEYELOPMENT

A software as a product couÌd be consjdered in
lhe same way as â rnanufâclured product. Ìrs
quality could be perceived âs it performs its
functionaliries with efficiency under the
cusiomer point of view. Nevedheless, the list
of functionaÌilies couÌd be large and so, one
difliculty is to guâÌântêe that all of them and its
combinâtions will work. The radilionâl
software dêvelopment process süggeís ihe use
of several stÍâtegies of resr 10 verify if all
functionalities ar€ working well. However, the
âpplicâtion of this procedure becomes very
hard when the number of functionâlities or irs
combinations âssume very hìgh values.
Therefore, the guarantee of sofìwrÌe quâÌity is
inversely pÍoportional to the number of
functionalities o. its combinâtions- ff a given
software shouÌd sum 2 numbers, pÍobably it
will do il well pÌesentìng a reliabiüly of 100Eú.

However, Ìhe Wìndows XP softwne, which
has millions of funct ionaÌìties wììì hrvê several
operational diffi cultje.s as pr€dictâble. CêrtainÌy
thìs software was made by groups of many
software engineers and progrâmmers and the
probabiÌily of probleÍns occuÍÍence is higlì and
it depe.ds on the software'gigantism'.
AÌÌhough the problems exisr, ìt is nor correct to
imply that the qüaüty was refused. Referring to
software development, there is anorher point to
consider, that is. if some software has â wide
spreâd in the orgrnization ând has poor quality
it wilÌ câuse undesirabÌe dâmage as a
presümable consequence.

4. QuALrry ÀÌPLIED To soFTwaRn
DEVELOPMENT PROCESS

If there is no possibjÌity to inspecr all range of
software funciionalirjes there is â saategy ro
guaranlee Ìtìat paÍ of it wilÌ work correctly.
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softwâÌe joining paÍs of thcnì and it is
common to mention as softwarê factory.
Another paper mentìoning quâlity in
deveÌopnrent p.ocess is written by Mercedes
Ruiz, Isâbel Ramos and Miguel Toro l4l. The
main concept of lhis paper is to valuate the
quality rìÌough statistical process using a

dynamìc integrated 1ìamework, simuÌâting the
softwaJe development and Ìnâxlmiíng the
capabiljly of lhe process.

5. RELEVANT ÀsPEcTs

There is no doubt that theÍe âre enough
differences between pÍoducts and softwâre
mânufâcturing making the use of QFD
iÍnpracticable in completeness. Howeveí many
concepts of this lechúque are usefuì, rDâinÌy to
identify the rcqürements. The matrix HOQ -
House of QuaÌity could be used pafiially to
idenüfy and prioritize lh€ softwâre
requirements under the user point of view-
Although QFD is wìdety spÍeãd and successfuÌ
when applied to industries, it does not mean
that úis rnethodoÌogy cân be appüed to
soflware development with the same success-
More thân th;s. it is not true thãt the softwâre
deveÌopÍnent wiu be damaged if QFD is not
âppüed. Softwãre engineering a.d OO nethods
always had âimêd the excellence in software
design. These t€chniques working together hâd
provided qüatity in softwâÌe development
through the Ìarge use of methods, pâtÌems and
management process. The srrategy of investing
in software development process to obtain
quaüty seems to be êdequale and the most

6. FocusrNc euAl,rry
Softrvare quaÌi1y is a chaÌâcterìstic that could
âppear differendy ând dep€nds on several
fâcÌors. The quaÌiÌy level established would be
a strategic parameter. However, some
procedures should be adopted in order to
maximize the quality ìevel.

6.1 PÀTTERNS ÁND RIUSADtr,ITY

The use of patterns in rhe softwâÍe
deveÌopment process hâs several posirive
aspects. The developmenr process got hìgh
performânce because no tjme is lost !o úirú
and decide which style wil be used or what
lânguage wilÌ be setecied or how the code
should be developed. The more pattems are

This ideâ is quite usual and similaÍ to "dividê
and conquer" thât is, let us divide the problem
inlo sub problems ând try 1o inspect ihem. We
cân divide the orieìnal problem into many
levels ând caÌì lhem components or better
softwme component. This Ìater could be
cons;dered as pârt of the software. which bas
general funclionâÌity ând could be used as pârt
of other sofÌware. Tbe maturity of tbese
componeÌts could be provided âlong the tine,
Ìn a continuous improvement âs suggest by
CMM Methodology. Banker e Kauffrnân [5]
argued thal the leveÌ of reuse ofa component is
a way to m€asure the quality of softwâre
development process. If we ;nvest in
component manufactuÌing, we are iÌnproving
the reuse of ihem and as a consequence we are

improving the qüâìity of lhe sof.waÍe
developmeni pÍoviding high quâlity software.
Barnett & Rajâ in t3l mentioned some aspects

that would not be so correct. They sây thâi the
current tecbÌìiques of softwaÌe development do
not hâve a methodologf to specify Ìhe user
rcquiÌemenas and more, they eÍnphasize thÂt
the actual techniques âÌe inefficient to
úansform the needs of users into software
specifications. If this is true had \re developed
bad .oftwaÍ€ unüì nowl The ânçwer is no, ol
course. The tr\p.drp ÌeLhrÌìques lrom SoÊiware

Engineering coÍectly ÍnodeÌ the reqúred
functionaÌitiês of softwâre, tÍansfoming them
inlo softwaÌe specifications thât are usêd by
de!elopers. TheÍe is ânoúer compÜcâte poinl
when rhe âurhors aflrmed rhar rhe user
requirements were coÌÌected through inlÊrviews
dnd rhê \orrwâre çpecrficârions qere modeleo
according to the developeÍ point of view- Thêre
ìs no probÌem with the wây the needs rÌe
evaìuâred Íhrough inreívless. lr rs done by
QFD method too. The mistaken point would be
lhe affirmation that the softwâÍe is modeled by
úe developer point of view. It is not true. ïlle
\ofrwâre should be dereloped according ro rhe

point of view of the end user and should tte
approved by him. They also say úaÌ software
development does not have repetitìve
production process. Again, it is not true. Many
piece' oí code or tuncrions or remplale\ or
modules hâve generaÌ use and are repljcâled as

mâny times as needed in a repetitìve
pÍoduction process. This procedure is
becoming more and moÍe fiequent. As a wây to
ìüke a compsrison lel us ruppo'e a car
fâciory. They produce cars assembling sevôral
pâÍs of them. In the same way, we pÍoduce
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clear the more high performance is obtained.
When $,e tâÌk about pattems it is convenient Ìo
seleci tooÌs and communication language to
promote ihe link betüeen all actors of the

developmenl proce... Werl done oo. Ìrmenr' oÍ
system, follow-up. failuÍe statisticâÌ anaìysìs,

suppoí, obseÍved failures etc. âÌe necessâry to
manrge rhe org i/rrìon pÍoce-. Coding
pade-ns ãl.o dÍìre Ìo improve progÍ3mmìng
dcrìriÌie\ ând cerÌlìnl) p'omore lhe economy oi
many hoür( oÍ m.inlenân(e. The mo'r
ìmpoítnl adrdnlage ol using pãrrern' ì\ rhe

transpârency of .he deveÌoprnent process,

màUng rhi' aclivily IndeperdenÍ oÍ Lhe

proSrâmmer. lt is strongly recommended to
adopt â hâÌd âdministrâtion to implement a

development pÍocedure bâsed in patterns. ff
there is no adequâte control, the results

obrained could be inelficienl. The n JIea hrs
becoÍìe one oÍ üe mo\r imponânÌ and \nalegic
depârtment ôf every orgânization which
inrend. ro be LompeliÜve in the mâiÌel
ActuaÌly, it is not imaginâble a compâny
wìthoul a strong IT department nânipulating
operâtionaÌ data ând pÍovidjng information to
the company's senior mânagers, and feeding
rhe DSS DeLision Suppon Sy'tem of rhe

orgânization. To improve the risk analysjs
process and the de€ision mâkìng, a structured
process is necessary to mânâge and control the

IT activities of the company in order to
guarantee the investment paybâck and improve
the orgânizaúon process. This new IT ltdt? is
câÌlêd IT Govemance. Therc is no doübt ihâl
thê IT lechnology is needêd with all of ils
pdÍâphemalia \uch aç PC. nerworks. hubs.

senreÍs, inÌemet, fiÍewaÌì etc. The point of
discussion is how each company managês his
relhnical ìools. tÌìar i. $hy a model Ìike ÌTII
InfoÍmâtion Technology Ìnfrastructure LibraÍy
hâs become wjdely popular in the IT world.
HoweveÍ, few compânies hâve âdopted it, but
tbe concem exists and the diversìty of methods

is a frct. ÌTIL h a coÌlection of best practices

and process of IÌ seÍvices and was created in
the 80's by CCTA. an agency of British
govemment. Ir covers mâny areas but has the

focus jn quaÌity of IT servìces managemenl

ând, if well appÌied improve the efficiency ìn
tbe IT management- Another model called
CobiT is a guide to the IT Ìnanagement

proponed by ISACF Infomation Syslems

Àudir and Control Foundatlon,
(www.isaca.org). The CobiT praclices aÌe

recornmended by IT speciaÌist because ìt

permits the oplimization of inveslment and
provide a wây io meâsure the results. CobiT is

an independenl pìâlform and ìs oriented to
busiress providing detaiìed ìnfomâtion for
business orienied obieclives- We must point to
anotheÍ methodoÌogy for rf mânâgeÍnent

called Ratìonal Unified Process RtlP. It is a
softwâÌe engineering process and bâs a main
châÌacteristic of delegating trsks and

responsibiìiiies between Ìhe development group
or dêvelopment company. The main purpose of
this method ìs to guarantee the productìon of
softwâÍe in time wjú planned cost ând wiÌh the
quaüty requjred by the custômer- The Rll?
development life cycìe is divided into four
phases named: lnception, EÌâboration,
Consiruction ând Transiúon.
CMMI - Capabiüty Mãrurity Modôl
lntegration is a reference table used to evaluâte
the softwrÌe develôpment nalürity. The SEI
Softsare Engincering ln<riÌure fÍom Carnegie
Melìon. USA. \ince 1986 hà< been de!elopì19
rnd improving lhrs evaìuarion rable. qhich Íìa'
\ersion was called simply CMM CapdbiLr)
Varurity Model lor softwaÍe. Iìe objective oi
this model is to provide fo. the orgânizations a

melhod of measuring maturily ìn lhe .oltw,ìÍe
development process as weÌ1 as to eslâblish
continuous ìmprovement progÌams. We cân
define mâturity as the capacity of repÌicating
the success now obtained in future projects.

Aìl úe\e melhodoloCìes \úongly locu' rhe IT
activities management and âs a result we obrain
Ihe qLalir) as.urance ol soltq3re Ar much úe
companies siucture themselves Ând adopl
methods and paltems, lhe probability of
component reuse will increase. Development
strategies that focus continuous improvement
or.oftqare de!elopmenr \rilìqu;ckl) rerch úe
high level ofCMM.

6.2 SOFIWÂRD QUÁLITY
IMPLEMI]NTATION ST&ATECY

'lhe fir't poinr ll'âl ârìre\ \ hen \oftsaÍe
qual'ry iç berng considered is rhe ilrâreg) ro be

ddopred This laler could be unique in rhe

orgânization or noÌ but one fact is real and
doubtless: âssuming nâxilnuín quality and
re idbilil) tor protecr( aie :n pÍrcricabìe.
lnstead, good quality and good Ìeljâbility is
better- To ìllustrâte this idea we may tbink of
an aircraft which risk of accìdent we wani Ìo
establish âs zero. In this case this plâne should

727



728

never fly and obvioudy, thls is undesìrâble.
The reliability vâÌue usualÌy stated in
coÌÌÌmercìal aìrcraft is less than 10^(-9) failures
peÌ hour. W1ÌaÌ can be considered aÌe levels of
failures, which should be ÌÌÌanaged Ìike in
raiÌway and aviation areas wher€ failures a-re

projected to assume smaÌl vâlÌìes. One more
poinl is importanl and shaìt be consideredi
assuring a certain quality leveÌ requires Ìime
and resources and referrìng to softwáÌe, we
nust consideÍ the availâble time 10 delelop it.
Ìn ÍÌâny cases, the available time for software
developÍnent commands the quâlity ÌevèÌ and
in the same way, avaiÌable Íesources wouÌd
estabüsh Ìhe quality. ln any case. despite aÌl
Íhe\e difficullies ir seems lo b€:mpodânt Ío
mâintain the üsêr requirements with no
changes- The strâlegy to âvoìd these dìfficuÌtìes
couÌd be managed itìÌough taking good
planning. meúods. ìmpro\ement oÍ
performance, components reuse and all kinds
of efforts to ma,\imize productivity and
minimize the consequeÍces assurìng the quãlity
leveì p'ojecred. AcÌuilly. compaÍüei shouìd
píovide good productiviÌy uiú ddeqüâre
quality level as a way to become competilive.
One stÌateg) lo rmplement qualit] in \oftware
is to invesr in êfficient IT âctivities
manâgement such as CMMI PMI, COBIT,
RUP. etc. as cired before whìch provrde rhr
necessãry organizalion Lo execu!e çofrwar€

development activities with panems ând
method\. The u5e ol UML - Unrfien N4odeìinC
Language is efficient and pÌomotes good ând
reliable comÍnÌnication b€tween the âc1ors

involved in the development process which
makes the quaìity level up. As pointed out
before, quality requires resources ând what
should be done if a company does not have
enough resources? lvorking with no qualìty
slrategy is out of question, however, a good
slrategy couÌd be ÍIâde as foÌlows:
â) Use existing IT management prâctices
defining actors, Ìoles, discipÌires, etc.
b) Describe advântâgês ând disadvantâges of
úe application of each roles and cost
associâted,
By doing so, it is possible to analyze and
search what rcles the cornpâny cân perforÌn,
according ro its avâjlable human and finânciaÌ
resources. âssuming the rìsk of non executed
âctivity and controÌÌing the consequences. This
is Feferable than qualiry ignoring strâÌegy and
wiÌÌ reduce the non desirable sìruation. The
companies will win the market competition as
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successful as they invest in generic softwâre
components which are improved every time
when reused. mâkirg the continuous
improvêment and lransformins then in
doublless high quaÌity soflware pieces. The
more components are created, the more
improved wiu be the application deveÌopment.
In the neãr futuÌe, people wjtÌ âssembly
softwâre instead of coding it. Many templates
wiÌÌ help th€ developer to quickÌy create
reÌiable applications using powe!tuI wizards ìn
a very short time. Qualiry in úis scenario ;s ân
inherent characteristic and nobody is wonied
about it- One more question arises wben \{'e
talk about softwarc quality. FreqÌìendy
hâÌdware. software ând pêopÌêwâÌe are not
equâlized in terms of qu3Ìity. I intÍoduce bere
tbe concept of HSP normaÌizâtion, thal is, the
idea of mânâsins the compatjbìüty in these
tbÌee à!es. It is a simpÌe qüestion but very
often developeÍs forget úis ìssue and make
applìcâlions w;th unbâÌanced HSP. To
normalize merns to increment conveniendy the
effort along lhese âxes. For instance, it is not
necessary to use pârâllel processing hardwâÍe if
the sôftwaÍe does not üse pâÌâllel skills ìn the
softwâre coding. Wìât to sây âbout a compìex
algorithm thât only the aurhor could unde$taìd
ând use? Wlât is the need to research Ând
implemenÌ a very complex algorithm to get the
optimal solution if úe entry data have a
percentuaÌ error of two digits? In this aspect,
the quality is not in Ìhe softwâre but in tbe
good sense of deveìopers who are supposed to
be regardful to these considemtions.

7. QUaLITY npLEIWNTATTON IN
TIIE SOFTWARE DEYELOPMENT - A

REAL CASf,

QualiÌy issue was the focus of a recert project
in a rnedium size auÌomotive coÍnpâny in
Brazil belonging to an intemationaÌ holdìng
Co. The company has up to 7?0 employees ând
had a gross income of about US$ 56 million in
2004. The IT infiasrructure is composed of 20
servers to confoÌ Databases, Intranet, Mail,
ERP, Applicalions, Melaframe and Product
Engineering. The network has a seÌ of280 PCs
and 30 noiebooks. The upper bound of server
processor is Xeon 3.06 ând Penrium M.8 ro
ihe PCs, both using Windows 2000 operationaÌ
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The fI team has 15 outsourced profess;onals
wh€re 8 of them are directly involved in
sofÌwâre deveìopmeìrt. As parr of ân
internationâl gioüp, the compêny
adminlsirâtion should coÍnply wjrh rhe group
reguÌatlons and pattems ând follow rhe
re€ommendatìons resuhing from Americân
Ìaws. The âssurânce of quâlity to this compâny
was impÌeÍnented consìdering thê existing best
practicês of IT adminisÌrâúon, customizing
them Ìo the compãny available human aDd

financiâÌ resources inclììding the conpliânce
wilh inlemâì Íegulâtions and Sarbnes Oxley
law (2002). This later was deâted in the USA
to increase Ìhe corporale governânce, giving
moÍê rêsponsibilily 10 dircctors over finânciâl
controls ând repon deÌiveÍy procedues.
The necessity of this pmject was câuse by the
objective of the company 1l] regulate the
development process which main guidelines

. To comply wìú inrernal regularions o[
software development:

. To ìmprove the performance of software
development activity;

. To mãfte úe process of development
lrânspârent to everyonei

. To attend the project tìmetable establishedi

. To impÌement softwaÍe quâlìty.
The IT team of úe compâny has used until
now severâl methods to elaborate the software
projects to supply the demand. However, it stiÌÌ
mêâns a difficulty related to úe software
deveÌoprnent which did nor have the same
systemâlic procedüre! causing inefficiency in
maintenânce procêss ând project control. This
vâriâtìon of proc€dures generates increases of
rework ând cosls of maintenÂnce and
deveÌopment. As the lests criteria and
development paúmeters were esrabljshed in
different ways, the evâìüâtion ofqualiÌy paltern
and lhe âttendance to the user Ìequiremenls led
them to wrong judgments, mâinly due to the
difficulty Ìo implemenÌ a reâsonable metric
sysÌem. AÌthough the procedures of
deveÌopment âdopted by the compâny were
consislent, there was a Decessíy to reorganize
ând tâke similar deveÌopment procedures,
based on cuÍent IT practices süch as CMM -
Capâbility Maturjty Model ând UML Unified
Modeling lánguage.
To elaborate lhe meúodology, all lbe
compâny's intemal fegülâtions ând procedures
such as Sarbanes-Oxley, IPs-Informatjon

PoÌicy System, Intômal Control erc. were
rnaÌyzed focusing IT topics. ln terms of
pÍactices, RÌJP Rationâl Unified Process,
PMBoK from PMI, CMMI, COBIT and ITIL
were aÌso considered.
The basic guideÌine foÍ this projecl had
consisled in the âttendânce to inlemal
regulâtions and the compliance with the
SâÌbânes Oxley law. Tbe methodology
developed was cuslomized to the cômpâny reâl
conditions refering to the âvailâbìe human and
financial Íesources. Consìdering these
âssumptions, the objecrive was ro srrucÌure a
methodology which makes the best IT
govemance possible. The srrôtegy was tô
extÌact from the pÌacúces mênlioned before.
thê Íelevânt poinls thal will leâd to the
achievement of targets.
Based on RU? methodology. we used the sâìne
concept of software project life cycle. dividing
it into four phases câlled Inception,
Elaboration. ConsÌruction and TransÍion.
involvjng several dìsciplines. Each phâse is
composed of various dìsciplines ând each of
them is â set of âctivities. For eâch âctivity tlìe
actors ìnvoÌved, their coÍrespondent roles. úe
responsible actor ând the arrifacrs to b€
construcred were defi ned.
The discipÌines considered were:
. SêÍvices requesr;
. RequirementManagemenl;
. Project Managemenl;
. ConfigurâtionManagement;
. DeveÌopnÌeDr;

. QuaÌiry.
In oÍder lo provjde more flexibiliry ro role
altrlbulions and activity executions for lT
members. each of tbê activìtìes w.s ììíed and
describe.d, ment;oúing its meâning, Ìh€ âctor
who wâs desjgnated to do ir, costs invoìved ând
ihe resulÌs expecÌed. Using all this infornation.
the compâny may evâìuate each actìvity ard
the co(espondent cosr, ro decide il this
aclivity ai this cosr. which wilÌ provide certain
Ìesults, is lnteresting at tbât moment.
The quâlity requirement wâs intensiveìy
considered iir the activiry of sysrem
specification, using the concepls of QFD to
ìdenÌify the user (oÍ process) requiÌemenrs and
transforming them into projecr specificârions.
The methodology estâblished had used
intensively íeguÌations and pattems of software
developnìent process. improving the soflware
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quaüty. The reusability was âÌso focused on
rì'r( merhodoìogy. de\elopìng generic

compoDenrs when possible ând creating the
continuous qLìaÌity improvement process.

8. CoNcLUSroNs

T\e concepr ofquaLily in coft\ are couìd rol be

, on.idered as in rh€ producl manuÍacruÍe.

There are severaÌ differences between
producing a product and coding a program. To
find our rhe besÌ coloí ol a producl t â simple
lâsk bowever, to decide the best way to code a

fünction js not so easy and it requires a deeper

anaÌysis. Aft€r âlÌ, it is not tnìê lhat tlns is the

best function. We can not prove tbat ânother
better function does not exist. [t is necessâry lo
distingüish satisfaction ând accordânce. A
given soÍts e could be in accordânce siú lhe

specifications established bür it cân make the

user unscD\fied lor any rea.on. ln lhis câse.

what can we say about tìe software quality? It
seems to tìe â usability question and so, shouÌd

we say thât software with bâd usability has bad
quâÌity? What is the convenient Ìevel of
usâbility? what to say about usability and
quality synchÌonism? All these ropics require
more detaìÌed reseãrches ând may be treâted in
a future survey. The direction of soft*âÌe
quality as made in product manufâcture is

ÌberefoÍe questionable. Thjs is because a

software is Íêquested by â customer to perform
some action ând il is exp€cted not to caus€ any

surprise if the softwâre work successfulÌy- The
guarantee to assure úe softwaÌe functionality
as specified, can be ohained tìÌough
appropriâtè care and accurâcy in úe
developmênt process, focusing âÌso usabiÌity
aspects. Nevedheless, it is not enough to
consider methods, paÌtems and resources. MoÍe
thân this, it is necessary that all ÌT members be
invoÌved in the 4!dltô' &p process havins úe
same objective of impÍoving quality and
performânce of sofiware development ever

FinâÌÌy, there is no doubt tbat we should reach

high leveÌs ol soÍtware quality ând reliâbility
rnd qe cin ger ir u'ing pracüces. methods.
pattems, components, efficienl and well
documented coding, stâtistical analysis of fault
tolerance, user complaint management etc.
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