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DI STRI BUTI NG SOFTWARE Fi el d of the invention PCT/EP02/ 09683 The present

i nventi onWQROIHPty relates to the field of software del PGEERD208684 in 5
particular to an integrated systemantd to a nethod to conpl etely manage an
end-to-end software delivery process, adapted to manage a software product
along the whole life cycle thereof, from devel opnent to installation in

production. B f LN tiopn Nowadays business processes of nost
conpani es ar e@%‘%ﬁ%?%ﬁg?@&%%sﬁﬂéwg’ﬁwoﬁ OR PETRBRIR 2 ’é%}a of software
applications. Since business processes are subjected to a constant ---...
evolution to adapt to new business requirenents, the conponents of the

software systens and applications that support the conpani es(mwwﬁmmmmm!”
processes nust frequently be chRhIDathabfleftii dynamically ev ””m
I npl ement the new requirenents. 45 In" this changing, dynam c envis@enraent,
software delivery. processes play a key role, not only in the software
appl i cati ons (4evel QTERLAnCRmeitl BlaRQ b hdBOY & skshafaf‘e“&env?{y? And ;
activities an uSI ness processes’ ol any conpany. a result; software

del i ser ypartivuiag esren intbgrated \spsterdchnd o & methbdvar eormpigielyermanagg ancindaohd ne,

Wi thin the entgrprise syste managenent . that |s, focused._on controlling
the 20 SBUBPLRICURErS ProsEisy oI In FIaEREs 4 SOIMBIReCHE] Ui e syl YRR sof t var e
syst ens. therB8Y, FBmHeodlbRatAt (e MmsRilafiditinpadduv@de del i very nanagement are to
enable the correct installation in different environnments (such as the
testing, training, production environnents) of new software applications,
as wel | as the control of CR3RREHAH of tReTAvdnfion€ apPplied to software
applications already instal eg. Ir‘nl gct, 's‘é tv(\)gre delivery enables WO
03/021432 2

Nowadays business processes of most companies are supported to a great extent by

10  a wide array of software applications.

Since business processes are subjected to a constant evolution to adapt to new
business requirements, the components of the software systems and applications that
support the companies’ business processes must frequently be changed and must

dynamically evolve to implement the new requirements.

15 * In’ this changing, dynamic environment, software delivery. processes play a key -
role, not only in the software ~applications development area, but also in many different

areas, activities and business processes of any company.

As a result, software delivery management has evolved as a software engineering
discipline, within the enterprise systems management, that is focused on controlling the

20  evolution of software and the implementation of changes to software systems.

The main objectives of the software delivery management are to enable the correct
installation in different environments (such as the testing, training, production
environments) of new software applications, as well as the control of changes or fixes to

be applied to software applications already installed. In fact, software delivery enables
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.2 4 FEB 2006 PCT/ EP02/ 09683 depl oynent of (i.e., install and run) ZQV\FEB 20
rel eases or versions of the software applications, distribution an b
i nst al | at WhOWR1432xes and patches to avercone bugs or pr BETERR/MEcount er ed
in existing applications, and alterat i%on of the configuration of the
centralized point of adm nistration. Software

sof tware sbistemsmréom ogﬁ PR

del i very dgPioymentef Ge. tstalliand rum)ngpi tsleasemar Yessions ofghe safiware applisgtionans af t er
a Syst emgh3mtion ] | rd L. e L.Sigf . i ce, sof re
delivery dFs{s a 8}§Arrp e%Stﬁgﬁ%a%ﬁ;?xgsnéh{li %éﬁg%ntéuﬂ*%%&{%%g?hcgt Pf°é’!°ﬁ“ range
from di stencdmtersiginaexssting | applications, and eftbratiomef the cnfipireticwbf R RAsHEt em I n

proportion . to the extent, of change applied to a software system the
i kel i hoS¥Ftemd Hom: PE%%%“@‘F‘*%HO@? (b radgunistration.n SpRw s dediveryt alap enables

i nconmpat irfihéthla¥ioNahd) redbh BRI BT sPhtbRE aRGT AL MRERY cr&h%ﬁh&ﬂfrédﬁﬁén% aﬁﬁ{e' very
al l ows application of changes to a |arge nufer o systens” a e sane
time, it Visst. very inportant that these changes do not inpact negatively on
t hese systens; otherw se, they could |lead to a nmassive user interruption or
even a | oss of business. 15 Cenerally speaking, the process of delivering
sof twar e i nvolwgactiveyvfitareaddliverySis a cbpRR, @dicatednditiid S6Ruminp tadgam! €,

I denti fying the,varioys conponents (e.lg.., source code nodul €s, binary and
execut abPuTRNgLEom distiiauting asingle file tassplaring a entire softwrie aysiwlel s, dat a
structures, entities, procedures such as installation and configuration
scripts, docunments such, as user -guides, and the |like) of the software
pr,oduct to belngerppartie tp thewnteyt afjchanghapplied th & Seftware systbmathedikelihoodr si ons

of t c n f e t roduct ;. identifyin d dencj es anon
the of enieRangrbe of er a8yl o 8 ipkeRRbbIY SR RECERDETElE” "™
product peftware.bBincte bofivenre dieligen enllatvs rapplidadion € tharges| b ra thrgeOntitibertdre

sof twar e odu in the target system. i.e. in the target environnent and
pl at f or ms)%?:ern%saa%i egga%;}%fte‘s %wgégganté%{lg%ﬁ:%g?s”p ‘F‘?tﬂ’é‘g?"té‘agaél}’elé’cri pts,
and uti| b iese needsgdotherwiss tidyl cobldgesdlota¥asive BsUSleriuptidd 6 even hasget
‘platform_.distributing the software packages to the target system and

i nst al | i AEPUSHESS: di stribut ed software packages in the target system Several
di fferent nethods have been proposed for inplenenting certain parts or

sub-processes_of the conplete delivery process outlined above. Sone
ex amﬁiﬁ es of tHenerallyoipgaking Hheiprosees ehopedivering pafiwere itvslyay, several actions.

These actions include, for example, identifying the various components (e.g., source code

modules, binary and executable files, configuration files, interfaces, data models, data

structures, entities, procedures such as installation and configuration scripts, documents

such as user-guides, and the like) of the software product to be delivered; managing the

) 20  different releases or versions of the components of the sofiware product; identifying

dependencies among the elements that compose the sofiware system to which the software

product is to be delivered; generating the items required to run the software product in the

target system, i.e. in the target environment and platform; creating software packages

containing the files, data, scripts, and utilities needed to install the software product in the

25  target platform; distributing the software packages to the target system; and installing the
distributed software packages in the target system. |

Several different methods have been proposed for implementing certain parts or
sub-processes of the complete delivery process outlined above. Some examples of the

known methods are reported herein below.



.2 4 FEB 2006 WO 03/ 021432 PCT/ EP02/ 09683 3 US patent 5,742,829, by Bergpsyys
et al., entitled "Automatic software installation on hetero eneous

net wor ked W B332 orput er systems”, provides a met hod foPCyg?@fPﬁf@’cal ly
installing software on het erogeneous él i ent conputer systens. 5 US patent
5,845,090, by Collins, Ill et al., entitled "Systemfor software
distribution in a digital conputer network", discloses a process of

di stributing esfhaamt§,74202D, $3Bayis ePal) Rl AorRAR N RivAEL BRBANRNSAN

data, together with prograns and data, Kknown as methods, into single
entiti es hetefogenass n@twadcewabmag@mpuwmdystm, ptoyides amgetmybﬁx failomatieallyni ques,

transmt @ﬁ@n ) fro neecoogp ﬁert to an ot h{a The process disclosed in
i0 this HELY 618%58?85 F5F*Me transmi ssion of

distri but i on packages (pr ogranms and data | nstall ation), collection
packagnes (methods for collecting data) omand ackages (rret hods for

syst et admi ni $Pr Ratpn 5843020, bYJSCBIé‘Pén{mSEtSBbS S‘Wk’db ystesufor sofiverel ed

"System f f £ 4 i on"
doni s wi PRESELRE o Gkl CBRpReP ALIALS o ARt PHokd Of itiind & FM and
mai nt enanudkdata$ pat:‘emk By ﬂ:@ﬁbx‘ﬁﬂr&, sdﬁwaNsaid, data) ttogether withviprbgrainé and data
distribu ‘quOft quer Hé via,el ectr%nc mai.l ", closes a
met hod, EB?) 8 methods, jld ingle eptities iSfertfl o BASReS ong thcy BY PHBE PSR, oot
war e appkecmhu@n&aﬁdmla@bk@gcm%wahe ub@p@thesat drdthef THRI proces>diR8losdt in
6, 226, 784, by Hol nes, entitled "Reliable and repeatabl e process for 20
s gecﬂ?yl this daespans sofers the S¥h-PIGESSAY f%nﬁlenwsﬂfﬁﬁoﬁg)fadl wien Padkpstsem in a
dynam ¢ @nykne8 el tdata ﬂmilbﬁﬁ%oﬁeafoﬁ%@kag% Sﬁ@!ﬁ&s‘cfa cgﬁévtﬁgt dafffinage ent
pur poses. e process is limted to.nanagin e software e ‘cycl e just
during tﬁ@@@ﬂ‘gpfwk@@ﬁl(mﬁh@ﬁm systermadrhiafstrationdaskskenvi ronment . The
above-naned United States patents are incorporated in their entireties
herein 25 by reference. As another exanple of the systenms and net hods that
have been desUBipbeedt §,805,3%3, prﬂmn;abnﬁtlddh‘Syﬂuhlahd:mbﬂmd fentmblessdfiwiiee
gg; B\é\?ggﬁuq%ﬁfr%gg%“gn bt Qgt?o%s tea v&iﬁlealsr}]fgtgrrnngntdl I?lg %od %‘or ll?e%otg Osg V\D

15  installation and maintenance,

US patent 6,192,518, by Neal, entitled “Method for distributing software over
network links via electronic mail”, discloses a method, apparatus, and an article of

manufacture for distributing a software applications through a network via electronic mail.

v US patent 6,226,784, by Holmes, entitl_ed “Reliable and repeatable process for
20 specifying, developing, distributing and monitoring a software system in a dynamic
_ environment”, describes a general process for project management purposes. The prdcess
is limited to managing the software life cycle just during the development thereof in a

laboratory environment.

The above-named United States patents are incorporated in their entireties herein

25 by reference.

As another example of the systems an_d methods that have been described in the

prior art, the publication entitled “The Software Distribution Process”, by the International



4 Technical Support Organization, |BM Corporation, S&4.5504. 00, Seﬂt/eﬁﬁklzuns
1999, describes the software distribution and installation sub-processes.
Every steW0oe3/@&82ribed in detail, explaining how and WREWEPE2/(9683
i npl emented. However, any ot her sub-précesses involved in the software
delivery process as a whole remain uncovered. 5 Most of the known nethods

are |im t Eerhnisalc Supporio flrganization,c IBMr Corporationc 8624.5564.00,t Septendhen| E299,
software deli. rocess uch as,the,d.stribution b- pr.ocess andfor the
unat t ende %eécﬁlé?{a% g?ﬁ%gﬁ% géf’gl-sbd'ﬁl(? paad &%ll@%eﬁu{’Wﬁ%Weﬁyvﬁgggepaﬂs éj% Tcpﬁf 4 ed to
covering insqe@sl, eklain@edfowoind WEerSR id Jl8ndited. BoivelB AGLHRE subpistesee not
applicable to inplenent the software delivery process on business

envi r onneisvelved ivihe safavashdelivery Hrecess/as aswhgle remain ynsovesed.war e product, from
devel opnment to production. As a practical inplenentation of the prior art
systens and net hods, information technology (IT) organizations of nost
conmpans es haveMbstaif thakiiawil nethods werlintited tofcovaramdy pirticullicdudpdaeEses of,

i sol ated sub-s ns, to i npl enent specific suté- processes of the ol e

te
sof t ware #&|%P fﬁ&e sethate deliyesy Provetss il asithe lrl}t@ncsahfwaﬁsa%qdéqﬁvme
ManagenenfpadendiS infAll4tdh AMPHbERLdsO Oihdd BHBmbRelRAY kO MinGRAT toOtdveRtl
different versions of code; an unrelated system (or application) uSed for
managi ng Spieeifig asedsefdhe sefiwars tpeejedt eranpgemedol, ragd ape petl applicable toHmplesientvar e
products T ' , .yer anot h t
di stri but@ggoﬁﬁeﬁﬁg&g&%ogg%tosna@g“%égsem B ’"'é%%? ng\&?e r‘ggﬁgﬁkesé.y%geh(gt Gck of a
“pr.opeto ensbitwareprddwt,ffromm develtpmenetoypr@duwotiass, or the inplenentation 20 of
t he process by nmeans of isolated, stand-al one systens, frequently gives
rise to the generation of poor quality software products, to delays in
delivery plans, to cost overruns, or to the inability to neet ‘custoner
demands. The A&)pl I cant _has_observed that present nethods are unable to

enconpass t he Ahaptacticdlfimplegnentpsian o€ theoprigs artgsystegsand reeihysdsninfermatipn

sof tware @ploldz9t ??P%rg&lih‘ﬂti&%s A RERE eRMpaseA Ravd Sbal iRBIPE PelWesp them

the nultiple platforns on which they run, their nultiple versions and

t hei r evoicpimaEn hetprogensaus, Awlated subrsyptems dy implement: spe¢ifio gub-procesgesvaf] thprent |
bui | di ng, Lt ' S i nt [ . Lon
ost s, oyl schBale aoltiRl pill) ib Shipmoe) 9 fEE, bkl piiaat

end- t b5 ensystsorf (evaspplidetiony emighpboased fabtent@llihgFEReRN0 & etsiond If 0dd4;3&n

unrelated system (or application) used for managing changes, another system for tracking

problems in the sofiware products and their solutions, and yet another separate tool for

distributing software products to the different environments.

The lack of a proper end-to-end software delivery process, or the implementation
20 of the process by means of isolated, stand-alone systems, frequently gives rise to the
generation of poor quality software products, to delays in delivery plans, to cost overruns,

or to the inability to meet customer demands.

The Applicant has observed that present methods are unable to encompass the

nature of the changes to the different components of software applications, the

25  dependencies and relationships between them, the multiple platforms on which they run,
their multiple versions and their evolution through the different environments (such as
development, building, unit tests, functional tests, integration tests, regression tests, system

tests and production. Thus, there is a need for an end-to-end software delivery process able



.5 PCT/ EP02/ 09683 to nanage the software systemalong its whol e Iifz e/ \
from devel opnment to installation in production. To address this n éd 2006
successf uVOW30IHE vari ous actions nmaking up the conpl et PCRERIZNYSEN
software delivery process shoul d be néi t her |ndependent nor isolated from
each 5 other. To the contrary, nost if not of them should b

i nt er r el 40 EWnagethe sofiyare; syatem aleng len\ghol%hfmwdeb’@taﬁavﬂeme@tcneéta R action
gener at es; 3’? @it required by another action. Also, the end-to-end

sof twar e Ivery process should cover the conplete life cycle of a new
software product, e.g. a new application, managing it as a whole, and
preserving th egrlt t her eof u hqut t he ess. Furthernore, the
sof tware deli &Bra)"igﬁ??so@éss eqgh ecasy léi’kgl N RIS 8O tmﬁcl‘ﬂ%& up 4he GRS, oduct s
are compesgo el i@ dRhterd Bhodoft BbEIAkE heithed RidbSendeh 1R ilafeditsiRedcfl at ed Lo

ot her conponents and softwafe products running on the sane or on ot her
targef systesiip thy mmraryt, meskifmotrall nSthamrsbeuld bo nntenqaf@daﬂn faa] theseantiasver i ng

all the r i ven ove sof dellvery
o oceos BRI OERRRN, et hon B0 SenBRt nbndRElfih o aPuBckPE iy

conpl et e the éRl-to3end Sofkard delivdrwgirecely SHAUM coveRRUoapldtk lifdSycte vWhe Inew and
preserving its infegrity, while taking into account that the software

product s 505\"@6(?6?&96% & of nelY fapelieation; meRaging) Hiasqe poles and pressrngothet he
i nventi ofnelfify H&?e%?ﬁﬁoﬁéﬁ\ﬁ%}e%de?s ?‘hﬁl’f‘e%&@ R R aRO O% &%ss mus

aforerrentloned probl ens n particular, it is an o t he present
i nveripi otekedniorgraypktheheofivace emdusty steerpeposatdofifiassit brﬁtontcuelatcd@a:tﬂg

SOf twar € gy, QElUG S o1ae8 YL L% llfonRE Bnd SANaL:TERISs hRNe A Shrocl on

ful fi IIe ng toafir aspec PTVent Of egrated dat a
pr ocessi ngaes;asgeesystems proposed for managi ng a process of deI I vering of
software products to target software 25 product execution units in a

net wor k envi ronnent, where the target units nay belong to a software

product testi TausgthererOMamEA necdl foPh ElbBAIRoRLIOKIbGeriig all the RiuiteagnBFenonment ,
or a pro uctlog ?nw ronrrent wi thin the network envirgonnent. The integrat ed
data pro@k®% mpdofor pree ndcjggng software delivery process based on an infegrated

15  management system that covers the complete life cycle of a software product, managing it
as a whole and preserving its integrity, while taking into account that the software products
are composed of different interrelated parts.

Summary of the invention
- The present invention is directed toward solving the aforementioned problems.

20 In particular, it is an object of the present invention to improve the current systems
and methods for delivering software products, covering the main requirements that should
be fulfilled.

According to a first aspect of the invention, an integrated data processing system is

proposed for managing a process of delivering of software products to target software

25  product execution units in a network environment, where the target units may belong to a
software product testing environment, a software product user training environment, or a

production environment within the network environment. The integrated data processing



system conprises: a central repository for storing software conponents of
at | east one software product; a first sub-systemfor identifyi nm"ﬂE%%ﬂB
the central repository software conponents of a software product to be
del ivered; a second sub-systemfor creatighg at |east one software product
package fromthe identified software conmponents identified by 5 the first
sub-system and a third sub-systemfor distributing the at |east one

sof tware pysigonccompitdeage cemtertrepbsisoryt foe starugnedfsvdve sysipenento of bt leastr get

software product executi.on units. The target execuyfion units to which the

software priodu&® Brgéﬁég@ ﬁirs;l SP@'SBSSem} f ‘(Sile’g?lg i"@u‘f’é@ngb%c%{a Wﬂ%‘é%fyge@%{?{:ﬁ ng

to an indi chipanedt of @l ®f@ast gRRIMcE @ bdBeldferdASEccONE sutbSfstoMRITEr BeQEIC ht

package by the second sub-system In a gr,eferred enbodi nent, the int e%r at ed
y

data proced§ishgng sftverir PEyel Raskage framhaidentifedtsodgere ramponsuty identified
reposi tary d0rsst Q. Qb Gndta hﬁﬁﬁ Etgﬁ%&%.te,?r?%x‘"’afsﬁiﬁ?ﬁﬂg%ﬁ& a%ﬁeé%?%h@%gt\}ﬁﬁleeﬁt ed
e 1dentiftl t war |1 C IS

by the second sub-systemfromt ed so conponents,

to be di st rirbducedpasiragehereiiudr Hy sthb- spede subFhserhi tostthe ulrgsty softwaml poduct
manages a se&ggﬁﬁg4nﬂsthe central repository of the software conponents of
sof tware products 10 be delivered. 20 Preferably, the integrated data
processi ng system further conprises a fourth sub- systemfor performng a

bui | di ng process .gf software code conponents anp the identified software
conponent s of theﬂ?o*af%@éreé‘eﬁw‘t@&uﬁ‘ﬂltst @p B’Q“é}bItlile\/é?gg'f‘remré’d%}u?%"rlfa%%bi ta st em

stores g renstibuted atd\@etrviihali RIoRALE RS H HAidaliBn G216 AksiERROR! the'aY leadPordd? @

preferred enbodi nent, the integrated data processing syStem further

conpri ses eﬁofthﬂrprgdﬂBf-tW@*taéﬁbf/g}? seegrgiuhgystepr ocess of appl yi ng changes
and/or fixes to an already delivered software product, and a sixth
sub-system for recording information provided by the other sub-systens of
the integrated ddna pretredsimipdsysite thedintdgraed deta [B0caieing \sgstgmofortpréses a

sof tware pr . Anot her . aspect of .t he .present Jjnvention is provide

met hod of égsgﬁ%ppﬁéggé%gmri?bn@togl ePRtoL g%f YREPe By Sgﬁ%af 8h® é°§}" ﬁrreal"ioaﬁ}gtof
target sonpatleags, credted b8t thedsecond butssysiksm Sfkain i the idemifledabdftwarefcofpanangnt s
'nacentr %\llhiél?gotg E:?i{s¥ﬁbu%ed4byFtll:ieB thzl(r)d0 s6ub-system.

The first sub-system also manages a storage in the central repository of the
software components of software products to be delivered.
20
Preferably, the integrated data processing system further comprises a fourth sub-
system for performing a building process of software code components among the
identified software components of the software product to be delivered. The fourth sub-
system stores a result of the building process in the central repository.
25
In a preferred embodiment, the integrated data processing system further
comprises a fifth sub-system for managing a process of applying changes and/or fixes to
an already delivered sofiware product, and a sixth sub-system for recording information
provided by the other sub-systems of the integrated data processing system during the
30 delivery of the software product.

Another aspect of the present invention is provided a method of developing and
installing a software product on a plurality of target computers, the method comprising:

storing a  plurality of components in a central repository;



7 using at |least sonme of the plurality of stored conponents to buiId the
sof tware product; storing the built software product in the centrg
repository; creating an installable software package that includes at eg@ﬁ
sone of the 5 plurality of conponents and the built software product;
storing the installable software package in a second repository;
distributing the installable software package to at |east some of the
plurality of taruetg ddapilitsems;ofdhel plusditalofisiged hempprents toubwilil thaseiMard| e
sof twar e pa}% @&? on the at |east some of the 10 plurality of target
conputers. ‘Brief’ description of the drawi ngs The features and advant ages of
t he present i nverstorig the bhiltse fivacepapparie tie daytralirspdsli’ter}f ol | ow ng det ai l ed

description of a preferred e i meat ther I‘OVI d sol eI
Honc| it ot ve odBHAIG, g ol o Lt e obass I onsREer BhnishGomeast e,

wher ei n:y FI;@uraihty@f@nﬁioﬂmtsfah@dxerbeﬂfeﬁ%@fﬁo@mct@f an i nformati on
infrastructure of a generic 20 conpany; is a block diagramof a

software deli verystmnget@@atswlahmageﬁ@maclsgg@tlemse@@édcmsngrmo a preferred
embodi ment  of thedl%lﬁﬁ tng}{ﬁFl‘idbg@sofﬁ'zﬁ;e Ackate o bt PAENQe gf;{hngﬁwéx'aﬁ@ c%f" of

showi ng the main s accor |ngtoapre erre
t he |nvent|taxrgefmmplrtpﬂsearelnti ng an end-to-end 25 deli very process by neans

Shown an' nfor e RIS TR RS MRl anfe Sanyfire PAckabt 6t e 2RI Spf Bl

del i very priieess ofpeen@mmderdy t he integrated nmanagenent system and a
tracki ng sub-system of the integrated nanagenent systemof FIG 2. 30

Det ai | ed description The present invention provides an integrated
managenent system and a net ho@{pyeserthtfonR4RORr Niings/ 021432 PCT/ EP02/ 09683
8

The features and advantages of the present invention will be made apparent by
ts  the following detailed description of a preferred embodiment thereof, provided solely by
way of non-limitative example, made with reference to the accompanying drawings,

wherein:

FIG. 1 is a simplified representation of an information infrastructure of a generic
20 company;
FIG. 2 is a block diagram of a software delivery integrated management system
according to a preferred embodiment of the present invention;
FIG. 3 is a flowchart schematically showing the main steps of a method
according to a preferred embodiment of the invention for implementing an end-to-end
25 delivery process by means of the integrated management system of FIG. 2; and
FIG. 4 schematically shows an information exchange between the sub-processes
of the software delivery process implemented by the integrated management system and a

tracking sub-system of the integrated management system of FIG. 2.
30 Detailed description

The present invention provides an integrated management system and a method for



-the inplenmentation of a conplete, end-to-end software delivery proc@ssFEp 2008
wthin a %eneri c__conpany having an information infrastructure. The

i nf or mat i YR Bt ructure of a generjc conpany is schen®tTERRO983epi ct ed
in FIG 1. The infrastructure, gl ob§||y identified by reference nuneral
101, conprises a 5 plyrality of platforng 103 of different nature, such as
per sonal ?:B?Jﬁ?}?@rt%tl,on Aceatiptenend-toepd saftwars (elivery prooess within wicgeredc by means
of a net ¥@hdany Bavind i gdﬁﬁ] i area network (LAN), a wide area

net wor k (V\L{;Iill)“}or uéé coln |na?!|nglr??rta%1t§{ég%' or any other kind of network. The
platfornms 103 may belong to a nunber of different environnments, such as a
test environgent TEST in lch the software products are tested, a training
envi ronnent 16° WI‘PH BSEHCRIRCOT, 4, 8IS HE FOmRANY, Seicherpaticalli depigtedyity e
product srrer @, Thelifk@rhuie) @1dbaRy iGMEHER by RIRE gme@ vi ta PROD in
whi ch the software product %rpnsyfor itsbyi ntenlgzg use;g F’r}’ tc{)fg ay-aby-day
busi rfes Pluralify 98 piatforros 105 of diffepent patufth suctoappersonal sanpdss,amorkstitionspt i on

t echnol | i zation LT ORG .having.the. functi f ing th
conpany ‘PPt B AR Pt o grems afa eves 365 o7 Fashdn St 0
conpr i sastvee @rAaN), b SadSares HeioAS(WAN) 6X285thSinaichAhérd& 6@ afy Q4Aind of

devel opnent team responsi bl e for the devel (i_pment of new software

pr oduct Setwsrk. b platiorms 403 mgy belopg tos guaberssf differant awironments, pudhcsct s, a
sof t war gesp bR MUTRST 39 whitdthe RlAv-0 | Mg of
bui | di ng‘,as starti ﬁ% fl%:%?n@x?he Software %B@Q&g%ﬂeﬁg&%%mg ?‘%"3@‘3‘2"8‘ to run a
'sof tMar e’l‘lmla{:limwhjcl;ﬂw fm@edh eamusemnﬁmetsoﬂara&opmmgaqaatfdn&gk { Gnmebngeeat i on

t eam PA responsi bl.e for. the cr Lan of. softwape pac es to_be

i ot 11 DURET BORORESh shyegntiont BRI AR BicR he pahBRB SRR REE e Bnrrent s
and a saitendad Bsedde KRgRy-bLdal bukibdss aant @MenDbSRR6RsaQNSi bl e for the
distribution and installation of the software packages to the prescribed
target platfornms in the prescribed environnments. The nenbers of the
various teanphdpshsig Ao MadlahOhiRmitoh RRLNGE Ttorg;ﬂ,ii' ), server
109, in_ 25 turn cg%n?ect ed to the corrpnany net%%?k)l% : &@Eﬁ?g}aﬁﬁo t he

pr esent havingthe dhngtiopr ep apanagivgc theptempanyn information nfhstvatuee. Thd i Ker y

pr ogess s hC| . ] - pr : i guration agenent
a3 o deb e HErah) Rkl AN WD REE RS0 xBle SRl Pradi gt mo.

- di st ri bdevelnpmenttgam DIV sdspersitde for W BSLIOAM&R DI Aew software products; or new

releases or versions of existing sofiware products, a software product building team

BUILD responsible for the process of building, starting from the software code, all the

items required to run a sofiware product in a target environment; a software package
20 creation tedi PACK résponsible for the creation of software packages to'be distributed to'
the target platforms 103 in the prescribed environments; and a software package
distribution team DISTR responsible for the distribution and installation of the software
packages to the prescribed target platforms in the prescribed environments. The members
of the various teams operate on platforms 107 networked to an integration server 109, in

25  turn connected to the company network 105.

According to the present invention a proper and complete end-to-end software
delivery process may include the following sub-processes: configuration management and
version control, change and problem management, building, packaging, distribution, and

installation.



.2 4 FEB 2006 PCT/EP02/ 09683 The configurati on managenent and ver si 9n
control sub-process enables identification of the conponents of a SOFEW%
product, WRW3Y3Zource code nodul es, binary and execut BET/EP§{00e83
configuration files, interfaces, data hodel s, data structures, entities,
procedures (installation and configuration scripts), and docunents. Al so,
this 5 sub- pr d68sSonHigHERjies panagemens, apd vesigns&antiald sylepeocesss easbleshe

sof tware pPr.OGHGE ri p t di C keeps
track of teel r Eel\(;’f(l)l%ggwn. Ot?wgqésdgrbgse&n%éejgyol%h@h [ i%sa%oltugcﬁ 806? Lg’(‘@gﬁ%ﬂ e
dependenobinesy and execefableefiles hfigurhtiorg files Sinfdrfaoese data yaddats, datawWhettiret he

sof tware pr.oduct be delivered (suych as pl atfor operatin system
n ddl ewal ,ltlﬁeﬂ’mg‘ﬁﬁﬁsoz@f't%?i%ﬁs?ongﬁﬁasl?n éﬁEPtf)oaﬁ tdoghments. ‘&ﬁ%s Sel ement s
to toget REE pro¥BRadafshel NG BFfeRen iRl eases THHE ve sgkérﬁ §f’t{h9rs%ﬁso t&g&rﬁﬂ& It

possible to determne” at any tinme the status a target e system
i n a spechmpenestsduring rthetevatpophhilife. cyTleeandkeappetravkdfghab beriutioan Egdsve nt

sub- process.,enapl e ontrol aof,the changes inpl.enented to enhapce the code
o D o0t ERRuS RO TcaiRH Lt Shoshbls' eBRPRF Suponkl upBele el 4 e SR
Corfpon_enkﬁstérhab wliich dles esfwvad piﬁdd@%afyi ’@éjdaYveH?le(sd@)/ ab QitRh, bﬁe’ﬁﬂﬂgn or der
to 15 inpl enent &gchange or to fix a bug should be identified and

cont r ol | &¥ftempn paddiears, petwerk capsjdesgiiongt etcn and)|tp gathes gHhthess elgmentst he

conf iygur et FRAAERE B ANEWHSIE STIRR, tﬁfagaﬁ.g{oce&tﬁ?ageg RpBable & Eerdiided N9
sub-process generates the itens required tO run a software product in a
'speci f i e@tanyitingthe statig of e targst seftwam systam éva speeifictenvigeimennandpbaseent  4nd
pl‘atform The 20 successful inplenentation of this sub-process requires

the. correct inplenentation of the configuration nmanagenent and version
control sub- pTheesmge dnd probkenp mapagement $ub-prodcdssl emdles ohitrglrsies chagfesul d know

what needs to be,changed,,K where to find the elenents to be used _.in the

process GPPIEeRGd f?ge,n%g'i"ﬁf %?ﬁd’erﬁ’f ht?e%i?ﬁ 83""2‘??8& R QYF eouniergd ey Sipe

successf sbftware pomforeatst tha e penetdted medifibd By S0 dedBlofmBAQeH#E tin ordér thhe

packigl _ngﬁg#b-grocess generates software packages in installable formt
ni

cont MEnt-a-ehange 8t fo fix @ bug shauld be idestified and) contralled; this sp-pereesst o
support hiag dpefatertd Alll &&gﬁbﬁj@ﬁ@ﬁ%&nﬁ?&aﬁé& WeRaddnfont 8hd G65706TonPd1 t he
i nstall ation sub-process, it is desirable, although not nandatory, that
t he i nst 844-BHOPH be unattended, (i.e., without intervention by the end
user). Toward this purpose, the generated package may al so contain the
necessary

The building sub-process generates the items required to run a software product in

1B a specified  target system, ie. in a specified target environment and platform. The
20  successful implementation of this sub-process requires the correct implementation of the
configuration management and version control sub-process. To this purpose, the buildihg
sub-process should know what needs to be changed, where to find the elements to be used

in the process of building, and what procedures should to be triggered to successfully

produce the new version of the software product.

25 The packaging sub-process generates software packages in installable format
containing the required files, data, scripts, and utilities needed to support the installation
sub-process. To assure the correctness of the installation sub-process, it is desirable,
although not mandatory, that the installation be unattended, (i.e., without intervention by
the end user). quard this purpose, the generated package may also contain the necessary

30 response files, on which the values of parameters, options, or possible answers requested



.30 response files, on which the values of paraneters, options, or ?U
answers requested WO 03/021432 10 during the installation_sub- process n& 06
be correctYP¥%Rttded. 2 4 FEB 2006 PCT/ EP02/ 09683 The BETEPQADA8 on

sub- process nakes the software packag generated in the packaging

sub-proc ss read I nstal | ati on and ayail a to the target system
Final |y, &ﬁé‘{séﬂqlp%%sé} " PERASES IR RS €OTTef ¥5§pq)rgecﬁhe di stributed software

package in the 5 target system i.e. on the prescribed target platformin
a correspondi ng environnment (e.g., testing, production, training, etc.).
Thi s sub- proc&b&s tﬁ*tsibut'mneatbelsrobesg nakess the| @ﬁvmg mmagecmamg@tsd apptheed to

the target ste in.conse t he e software
pac kage. p *ﬂ‘ﬁéﬁl’?&?sf’ Beﬁ ?%@88%% Vaﬁ‘i‘-"?%mh? gaﬁﬁ? J}%I stribution
managenent team about the corrpl etion of a successful and correct

installation, or trigger an action if the 10 installation fails. The
i nt egr at ed naRgbywhg instglationm sub-pracgssnigstelds tae BksgfbéFeﬂéﬁﬂyﬁﬁd@P%ﬁ 81 t he

oot ohen{ i a4 P et e e B CRn e RARREIR e | very

pr ocess. testinpaprodwtibmr traitihg, etod. e'ghmtwﬂ pmasgelserateawyslbgrﬁlas;dogging\@let 0 a
preferre nt of the present inventi.on, conptise nflguratlon
managene ansga%ag@‘gaé W@ﬁéﬁi“?‘ﬂdntqqéseélﬁ?ﬁqaé’&ilﬂ%ﬁ }nﬁﬁﬂﬁt%ﬂ'?a&é gﬁff’ versi on
control ?hﬁka Pé.OIR Sfstal Bti6 AWOFrocad B tndy A% RBrABNS dRFRAMtioS uamsg(ﬁeameam
I npl emren % t he change and probl em managenent = -siib-process; a bUI | di ng
'S tjb syst abeut the émwpﬁlmof 3 meccessfuljqodi segredtipstpllatiopser ?lgaerp%lbk%ﬁ@flrra
b- gyst Q{M%J’ Fl_tl ng the packagi ng sub-process; and a distribution
sub-system nplementing the distribution and installation
sub- processes. Each sub-system performs one or nore specific sub-processes
of the softwa . Lyer , but
rat her int egrgﬁ%éﬂ%%%?rﬁ re%?e%ﬁ#te %ﬁ&&mgﬁét&ﬁ@fcﬁ%ﬁ eél]?) i (l)%?m%%age a
sof t war epmsaﬂUn‘tenabmmgluﬁésSa plogdliey bf differentiub,-sybtexns) Mmdmpgﬂwt different
installation in progu t|o Zé‘ﬁﬂédgﬁlgl onal | ~ t he i ntegrated managenent
syst em aSESPHCHT %'BS‘A%‘EPe &9 N FOR%S:0f the present invention

conprises a tracking sub-system integrated and

In particular, the integrated management system according to a preferred

15 embodiment of the present invention comprises a configuration management sub-system
implementing the configuration management and version control sub-process; a change

and problem management sub-system implementing the change and problem management
‘sitb-process; a building sub-system implementing..lthe;.;buildin'g sub-process;.-.a,packgging!
sub-system implementing the packaging sub-process; and a distribution sub-system

20  implementing the distribution and installation sub-processes.

Each sub-system performs one or more specific sub-processes of the software
delivery process. The sub-systems are not isolated, but rather integrated and interrelated
with each other in order to manage a software product along its whole life cycle, from

development to installation in production.

25 Additionally, the integrated management system according to a preferred
embodiment of the present invention comprises a tracking sub-system, integrated and

interacting with the other sub-systems. The tracking sub-system captures and integrates



.interacting with the other sub-systens. The tracking sub-system Cﬁ%%ﬂ‘gg
and integrates 2 4 FEB 2006 WD 03/021432 PCT/ EP02/ 09683 11 i nfor 6R8 2006
about t heWOaW{W3dt the software deli L/Fry from the ot her PSTEP&83ns al ong
the various phases of the software detivery process. Phases of the process

d i detected . wi thi ded. by th ki
Sub- Syt SRoRHEn sopyahe st S sCRRRE Sty Ry FEHS R MabEAbhg e o
vari ous. s yhdstl oF thé\orhvEr OBl RbIAN ﬁlaée@fgpmzqﬁo&&%{d ibdies daddar e

delivery process, according to their roles and responsibilities wthin
such an avithimitheatphanes 1FayGbe e¢asded dyhtbratracking subksydienigrlse,oftheatvacking- t o- end
software delivery inteqrated nagepent system accprdjng.to a preferred
enbodi meﬁgb@fs &y gg%n eiﬂ%ﬂ%ﬁ o‘ﬂ‘.etherh‘émo {&5, @%ﬂnﬁﬁa’fe%‘?{‘g@ emis
i dent sf i @gfoRsedPaboliihe sbtwire delivie grodessEactbrdiitlto tRdifrdidiGandQesponiisiifeat

sub-systens are schematically represented as functional blocks. In

part i cul A¥ithin yuch ap grganigatioRt i on nanagenent sub-systemis identified by bl ock
203 (CMvss), the building sub-system by block 205 (Bss), the packagi ng
sub-system by bl ock 207 (Pss), the distribution sub-system by bl ock 209
(Dss), and t hElG.Haisgeschematiorbddukedingramafauneent-to-snthsefipate delbvgrybintegkatedl 1

(C&PMss) . Additionally, the tracking sub- temis, identified, 15 by bl ock
213 ( TosTAnagranenh ArSIeh PSRrRE o e SmRsdien: of tho pesent yenliah JTP% ne
devel opmaittprhted Manhfehet systeth 18 QaRAHEd bd a WD BbZRt e niiRfR20E and @R AN
associ ated secure central repository (CR) 215 and interacts with the

bui | dP ngcemponept sWnsysEms aphechprmatieadly mepresenied \as tianptionat blegks.- Intpesticnlaiange and
probl em . - ] . e ' o

Lo sy ot B BAGHRon SHiedSlRRafddn if Rohid by il I UM Bhifane,

pr ef er r ecutesgste rbynblock @05t (Bss), nhe paclagingt héb-gistetr bp uslodn 28T HPsy)stlem 209

has an assogi ated software distr) I on__repository ( 217. The software
di stribu sgrﬁ) 8PS ?’tq%ﬁt’vl ?X?bq‘éc}ni{')%&f?ge@eﬁg@a?%?e%dp%?@lé?& MgraesBey st em
207. The sth-sstend bY btk 21D (ERFMER) 2AQditiSndl B 8l ttacRihg RS bydtdihltid Rentifdd t he
subsequent 25 installation software products to prescribed target

pl at f! rrrEYl’b’&k&“ﬁP@}scri bed environnments, for exanple the production
envi ronnment PROD and the testing environment TEST.

Le

The configuration management sub-system 203, with which the development team

DEV of the company IT organization interacts, has an associated secure central repository

(CR) 215 and interacts with the building sub-system 205, the packaging sub-system 207

and- the change and problem management sub-system 211. In turn, . the packaging

“40° siib-s}*stéﬁl 207 interacts with the djstributioﬁ'Sub-SYStem' 209: In a preferred embodiment

of the invention, the distribution sub-system 209 has an associated software distribution

repository (DR) 217. The software distribution repository 217 can be accessed by .the
packaging sub-system 207.

The distribution sub-system 209 is capable of distributing for the subsequent
25  installation software products to prescribed target platforms 103 of prescribed
environments, for example the production environment PROD and the testing

environment TEST,

The change and problem management sub-system 211 receives feedback from the



.The change and probl em managenent sub-system 211 receives feedbackzi’ngpzme
2 4 FEB 2006 WD 03/021432 12 PCT/ EP02/ 09683 target platforns of the various
envi r onmeWPI3HAI%e t he software prodLi t has been i nst alREAEPOIHARST T

organi zati on devel opnent team DEV int gr acts wth the change and probl em
managemnment fu?@gterp ﬁél I n the phase of devel opnent of changes or fixes
to probl B P f1e01; thet variquy epyirenmends Srhsesudhe sofieare pspdpst dasl beembl em
managenmeptiaddd- system notifies the devel opment teamthat a fix or a change
is required for an installed software product. The configuration
managenent sub-system 103, the buil ding sub-system 105, the packagi ng
subsystem 10 e distribytion sub-system 109, and the change and probl em
10 managene nﬁ@h@-"mﬁ?‘laﬁveﬁﬁy‘e% tearp RF indgracts with theehange apd peblesy- syst em
113. In fahshgerfentlsi5:sydidh 21 P Bilhe! Hﬁs%ro?%{'e?‘gﬁ'xéﬁﬂaf\@ﬁﬂ NG ixEPRSShieNE. the
repositories, the target enwrgnrrents and the deveFoprrent team are
schenat i efatheyinsteliede seftwad prodwit.nfPhe chirigaemd problenm @sanbgenienp lsebreystenand

i ntegrate e..abpve descr,i be ub: systenms with each., 15 ,other to formthe
it oor o SHTHE AR B GORET R il 80500, opes o OuPT B LShpo st of et
exi sti ngpreéfct.war e products and tools may be used, as well as other software
conponent s devel oped specifically for this purpose.. The specific functions
of the various sub-systens will be now described in greater detail. 20
General ly st 9 ' ' 1 . ] | ment s
the confi gu?tattlt% fbg?lﬁ %g%;%e%geg%%&\q}g EZ#%%%@%,” F ?ﬁﬂg@g%&?gﬂé@g lg@bﬁe

-sof t war epadkdgingesupsysgano d 8% sthe Idistritartibn cub-aystem 109 andiths yingenapd pfobleis t he

t asks, of | tifyi.n or i Zi and .caontrolling,the c onents of a
o t Yar PHEheA Sl sy 71l AR e SR il G et B (1 e
makefiles), binary and executable files, interfaces, data nodels, data 25
structures, Sg%ltie , confi%ationfiles, installation scripts and

response fil % an °5&?°éi_t°P texctipnsihetwesn dheBboirBiemad the Frredisisadit s, for
exanpl e ki HfitbniBihts 'aH8 (th® Qevelprledt RAm are schematically represented as simple

lines.

In order to implement and integrate the above described sub-systems with each
15  other to form the integrated management system, according to the requirements of a
project, existing software products and tools may be used, as well as other software

components developed specifically for this purpose.

The specific functions of the various sub-systems will be now described in greater
detail. ‘

20 Generally stated, the configuration management sub-system 203 implements the
configuration management and version control sub-process of the sofiware delivery
_process. In particular, this sub-system performs the tasks of identifying, organizing, and
controlling the components of a sofiware product, such as source code modules, build
scripts (7.e., makefiles), binary and executable files, interfaces, data models, data
25  structures, entities, configuration files, installation scripts and response files, configuration
scripts, and documentation components, for example delivery information, building

guides, administration guides, operation guides and user's guides.



.gui des, adm ni stration guides, operation guides and user's guides. Mq:EB 2006
03/021432 13 2 4 FEB 2006 PCT/ EP02/ 09683 The above conponents of the
sof t ware WO M3%hay be, for exanple, . devel oped by the BEVEPGYMMEAt team or
pur chased froma software vendor, anél3rray be provided by the devel opnent
teamto the configuration nmanagenent sub-system 203. The configuration
managenent sub-system 203 stores the software conponents in 5 the

enent . c i he
assoct at e SGqL o UM AheliE OB O Vard bocu Ay SIS buimpleBeveRpEd By at i on

managenent sub-sS rol's and nmanages the versions

sof t war ethé devetupaihstetdraygitchated fiah a sdfweteommdor and ey by pravidedaydhe keeps
track of the evolutions thereof, enabling read degﬁ,n‘i nati on of the

st at us, épveﬂqp@ent/tea@%wewnﬁﬁga%b@aﬂaa%&é5 '?%Feén i ronnent. 10
Furthernore, the configuration managenent sub-system 203 enabl es the
recording of dependencies and relationships anong the software conponents
t hat make up Thaeonfigiritivar mapagenienttsubisystenn 283 stoegs the sefiveare compAEABAN so t hey
may be nanaged as a whol e.. Thu t configuration managenent subsystem 203
not ohl yﬂ‘éé‘ggﬁ?‘%tggfeﬁgml“r‘?f"é@lrr??%fib’a’fﬂ?he sof tware product, but also the
integrity of the whole system All these functions 15 reduce conplexities ,

and save inplenmentation tine, inprove the quality and the agroductivity. of
t he softwar e Axddiitmelly.che penfigusation magagamept sybysysigm ?‘gﬁfé’&B’Pllsi ¢ M8Pagssevi ous

sof Lviar &\ QLRI % the IfwEIAAROANN: BEARLGH HBRIRCABAed IR SyaLeHhd 11

i nmpl errenIhS‘{ hange "and ™ probl em managenment sub-process of "the software
‘del i ver ykgpoaacksof the epalutivns tiereof,t dnalding2@adyu hetyratinatiopeaffthe sgtusher thel | owi ng

functi ons: ,cog“_‘ol Idgg t he #r.lr’rPI enment e%ti on of changes to a software product
and the VEEGREPHACASIR 2SPFEREIVEGEEE i ng the steps of the change and
probl em managenent sub-process. These steps include, for exanple, the

detection of problens in already installed oftvvarg :f.r%g c&% 25 i.n either
the tiesting, Kwilermase, the Fonfigimtionreanagamant Bﬁ?@' isteg 23,en Eeﬁ S/5Fordre,
change, Bp‘ae}?entfenaé? aﬁg%lationships among the software components that make up the

software product and to gather them all together, so they may be managed as a whole.

Thus, the configuration management subsystem 203 not only assures the integrity

of the software product, but also the integrity of the whole system. All these functions

15 reduce complexities and save implementation time, improve the quality and the
productivity. of the software production process, and simplify the reusability of previous:

software versions. .

The change and problem management sub-system 211 implements the change and
problem management sub—process of the software delivery process. In particular, this

20 subsystem performs the following functions:

controlling the implementation of changes to a software product and the resolution

of errors;

supporting the steps of the change and problem management sub-process. These
steps include, for example, the detection of problems in already installed software products

25  in either the testing, training, or production environments, the approval of a change, the



-WD 03/021432 PCT/ EP02/ 09683 14 verification of the output, the 24 FEB 2006
i npl enentati on of changes or the correction of bugs, etc.; keeping track of
changes aW® B8f9%%YP%ens, assuring that the change and probl BGI/EM2A8¢$anent
sub-process is successfully realized d that changes are properly

aut hori zed; 5 assessing the, inpact of changes and proble t hus- enabl i ng
deci si onvericatign of the gutpy, %é@gr?n@maam ofghanges ﬁét,hefcaemtwﬁ bvas: etRe probl em
determ nati on process based on simlar errors recorded and mnanaged within

t he sub-system identifying which elenents of code are sources of

appl i cati on pkespingnmack cof oltangds and0pwbitmse henpnyg thatibd chengradd fpreldeno

i npl ement changes; and relating ch es and fixes that have been de with
pr obl ens MERFBFEENS r?“ﬁ'é’ch%r‘§i g}%ges&%lﬂg héeagg'%t \ﬁ&éea’ﬁ o‘gﬁﬁge,s EfadiPREGYt hei r
i sol ati ogyperiReci fic software el ements, across nultiple versions and

environnents. To acconplish a correct problem and change management, a
robust and proper 15 configuration nanagenent, as well as an.effective

version control, are,required. .To thij rrnose, the.change. and pr.obl em
rranagée)rrent su?)s-seégff'gg:tpﬁ i“%gacrtra(\? cﬁlgng.csféﬁ’?l@g?lﬁ’?]%g@g‘?_gﬁabq%ﬁt “Fie %‘@(rﬁ‘%’gur ation
managenefivirpudostsyeffoeiand@itne; Ful | i ntegrati on means that the end wuser is
able to determ ne version and rel ease, and other characteristics of the

software conponent to be changed in the central repository 215. The

confi gurati ong,EmRRe ro@l@m%rﬁﬁ'xﬁﬁﬁ%’h%@&s R4 toRRiRINA MBS rARchridoRkem

managenment sub-system 211 may be tho of as a single sub-system

‘i mpl emenmianaged vdthinthe swtosistent; confi guration, version control, and change
and probl em nmanagenent. The buil di ng sub-system 205 i npl enments the buil di ng
sub-process of the software delivery process. In particular, this

sub- syst em hailettifginf width elamedts af sodd arg sblreds dffapplation ratients) de whichr ed i n

central repository 2 IS rrectly built, and.of generating the binary
filedl tﬁ%ﬂ%"zer“émﬁ%t&‘ésigcﬁ?d lfﬂt?ﬁgplgglf’%{\mefnaﬂﬁuct on the target systens.
This sub-systemalso 2 4 FEB 2Uui; WD 03/021432 PCT/ EP02/ 09683 15
relating changes and fixes that have been made with problems solved in new
versions of the software product, enabling their isolation on specific software elements,

across multiple versions and environments.

To accomplish a correct problem and change management, a robust and proper

15  configuration management, as well as an effective version control, are required. To this
purpose, the change and problem management sub-system 211 may be.fully integrated

with the configuration management sub-system 203. Full integration means that the end

user is able to determine version and release, and other characteristics of the software
component to be changed in the central repository 215. The configuration management

20  sub-system 203 and the change and problem management sub-system 211 may be thought
of as a single sub-system, implementing the functions of configuration, version control,

and change and problem management.

The building sub-system 205 implements the building sub-process of the software
delivery process. In particular, this sub-system has the function of assuring that the source
25  code stored in central repository 215 is correctly built, and of generating the binary files

that are needed to run the software product on the target systems. This sub-system also



.enabl es identification of the version of source code from which bi nzet
files have been generated. In greater detail, under the control érféB Lo
confi gur aVPdd ' d¥agenent sub-system 303 t he buil di ng stlTsW@/é?ﬁSQOS
automatically extracts fromthe cent rt repository 215 the 5 required

source codeg, cqQ ent s, d bujlds script required
Lo bui | hapIes AR igeHon of thkierpion wciqurcp ode b Bébiwr % oo
conponentsefafedt he proper building system Depending on the type of source

code, the building sub-system 205 triggers the appropriate building
script, building system and the target execution platform and

envi ronnent, e C ondi rsi of. the soft

At ervar g, ozt d0Sl, BRics GBS SORIche B, FukuRiok SR Aot FRY-88% M ar have
been  gener@b 9&1&3% %&&yeeﬁezros raaton{aﬁeagr dx@adts & thé@&x&hﬂg?éﬁt%ﬂszﬁ the he
source from which they have been generated. Wen the software systemis

not develregpucgdisquice gode @plptoneltr,mdr@dds geriptsoandpany othersalement gequidedded from a

sof t war ses files are exclusiv 5 .del i vered

and ar e%r%@qﬂgg%%‘{%ceﬁg a‘%‘tt N b t ¥3t5%em“?f%8%§5? it ioneﬁts% ghec?éoepss need
not be pdldingy mmm@edﬁugloﬁpmenypd efenate tde, uennammg ?utom&m 285i on
supplies the binary |Ie§ provided by the sof tware vendor to

conf i gurtseee ﬂrra#m&é’ﬁ%hrbu ding sgrithnildig systems anghtae targqtemcutl%a@ fRER. with
t he ot he&fndcéﬂqﬁé?ﬁ}ﬁéﬁtsto |get(?lfte doifRspon@ing RFFor St ohwate) the central

‘epository' 215. e packagi ng sub system 207 |rrpl enents the packagi ng
sub process of the software delivery process, and generates the packages
of t sof t wa, u 4 ' ' | ati on
in the tar get‘&ﬁ o’rgrlé l? fsnéeﬂlgrggs%lr %Eatﬁgﬁye%\éf%% 8%?‘2& tﬁ/%(rjle&\}é|f)t;eeglrlf ically,
t he pac k@gzng:dsnﬂo thyeheahre{dgitore 124 6 Ateeping antlt fibesburcedmvevhizhpagdages r eady
- for distri butlog These packages contain the software product 25 binary
files, iFREFYERLrated in the building sub-process or provided by a
software vendor, and all the other files required, such as configuration

files, initiall satron files, response files needed for unattended
i nstal | ati on Whmt the sofwaret syplery S gratelevelppedin-hguse, bys thedd erertization Pt These

f1les argst@s Bifehhsealtoh SXohMae Jeiion! HOmBACKAH RilaUliles 9 SR t e

central repoSitory. 215 under the control of the configuration nmanagenent
sub- By stdehivorgd andiareceot 2o he gamrated dn\ins 3:3gep hedgilding sub-process need not be

performed. The development team of the company IT organization supplies the binary

files provided by the software vendor to the configuration management sub-system, which
stores.them, together. with the other components, of the software product, in the central ‘

t'cpository’215.i.—

20 The packaging sub-system 207 implements the packaging sub-process of the
software delivery process, and generates the packages of the software product, readying
them for disiribution and installation in the target platforms of the prescribed
environments. More specifically, the packaging sub-system 207 generates compressed
software packages ready for distribution. These packages contain the software product
25  binary files, either generated in the building sub-process or provided by a software vendor,
and all the other files required, such as configuration files, initialisation files, response files
needed for unattended installation on the target platforms, or end user’s documentation.
These files are automatically extracted by the packaging sub-system from the central

repository 215 under the control of the configuration management sub-system 203, which
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cont ent . idgn F’Féﬁ{“?&??‘ﬂ‘?@ntﬁ EP ﬁ%i%ﬂﬁﬁf‘g&?ﬁé’& SS?}"’%I’R& aﬁ?ﬁté%i ng team
of the | EnoioBARIS aAtHeQRnRACT RS Padlage uﬁpénh@oﬁ rueectyg@g(f) : icati&t 658e dnlde

packagi ng sub-'system 207 assigns to the generate war e package a role
t hat nustargehexseutioraplatfbro (hardverey @perstisg eystenpiraiddlewhrs),suliilanthe pagkagdgct wi | |

be finall i nstall . For instance,, a target,Ksystemrol e 10 be W ndows
N oL sboaspest anEe piskngs 0t B8 s Tnddbeifior PR BEKE GrlL) O Che
packagi ng sub-system 207 stores the generated software package in the

software distribution repository 217 of the software distribution
sub- syst em 2(0Bhen, Phathk hasis tofj isformetiony pravidedntt itk paskeging depmbyoftthe ITr acki ng

sub-system 213, eye . duc ] g@ﬁﬂ atform

can be e‘é@ﬁﬂz/&%o&e?\grfc{l ¥%°8‘§‘?%Eiﬁé;té‘a?%‘”§§%§§;sﬁ‘§?gﬁ t ’8‘{"‘3 i "‘% hsgﬁlg rr esjg’lgndi ng

i nst al | afdsgnpactagendnsd soffwangpidiagLordle dat umstomaith thiat efithh targdt syiteme

conponents fromthe sof&vvarel I str]buti ﬂn %e ository2l1l7. Additionally, each
e By s liE :

versi on Wpeeihe %MWIB_%M e FRLITFENGEn et XER 'YR MPYonce and
subsegluend ipinddvAMIB SOLTcRRE MOSBRBEURAE SAPY BT 8eRdr, k. t he sof tware

di stribution repository 217 of the software distribution sub-syst em 209,
‘while assuring that the resulting installation is 20 identical, iIndependent
of the target | ) ' | lonpal  test
envi ronmont. TSREUEIE ke Bk ilr héiSl PR Rtyar PORS
system thesdofiwany idistribating reposiporgd2it? obrthe stheareodistvibuteond swhi-syisteat 209

sub- syst 09 iplenents_the.distri. Lon, and..installati sub- processes
of the sﬁg]f‘f‘%a% ey Uing  nfarmation ,Pr%lvﬁ‘g"%:)é??’f the fiacking RS EYSTR T13n SEYand

i nst al | agdBpbreht b @e SofwiRPRodIBE bRGRM Platfbie caDbd emilly iderticied, phaltih® s Of
the prescribed environnments. The sbigtware package&eto be distri bueilgd,
whi i mepossbletiosetie cprrespendingipstalighle packpgs qontanipe the GBEeH ¥PR7108 £F €8%¥ont ai n

the sof t YaxRPLOAPSIend féHh Mnd E&ﬁ_ﬁax@rmstlﬁﬂﬂﬁonokbﬁﬁtobeGW.r.&_ﬂcliifibﬂaﬁy, satmh as
es

configuration fi Initialisation files and response fil es needed

version of the sofiware application may be built and packaged only once and subsequently

revised since the package is stored in the software distribution repository 217 of the
software distribution sub-system 209, while assuring that the resulting installation is

20  identical, independent of the target environment (such- as unit test environment, functional
-"tes't énviréiﬁhaerit,' integration test environment, regression test environment, system. test

environment or production).

The software distribution sub-system 209 implements the distribution and

installation sub-processes of the software delivery process, and performs the distribution

25  and installation of the sofiware packages on the correct target platforms of the prescribed
environments. The software packages to be distributed, which may be stored in the
software distribution repository 217, contain the software product binary files and any
other required file, such as configuration files, initialisation files and response files needed

for unattended installation, so that, once the installation of a package has been initiated,

30  either requested by the integrated management system or forced by a target platform, no

user intervention is required, thus ensuring the correctness of the installation process.
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push and Iptid push mmumechaq@emw digtribGtich fsfigitienl be itk CdoMlar GiSEibudsly one of
t hese tectgn I errentgﬁ%wand ac@g,él ed. 15 Wien, according to
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aut hori zeghosttbte A1 t | gt .

positr§ qscld\xﬂﬂto 188 Brgd: SEMHOMRE Iﬂetﬁ??ﬁsh ?\ﬂgﬂ%ﬁﬁ{éﬁ% %’E’S‘Iﬁ%’ the

prof essional s invol ved (depending on t
not i fi ed disfribution of Ak saftyvase backgest ie pefordnedTiiea dombmatlmt ofcthe pudih andspndin 209

di stri butg: ding.to the ol e ned thereto by
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strictl ylmplemcnﬂagandlemﬂsdarl l'y inplenment any specific sub-pr ocess of t he
software delivery process. Rather, this sub-systemconpiles information
collected fromthe other sub-systens about the status of the delivery

procass of avgenpgadcordigy to\profchdibsitiots, MeOMBtailitoonb¥0d Softwar® pokak® hadtver y
process g thal erforrred every detail, and every event detected on

the inte ﬁ‘érd’é gms, end Bt QBAMRFoferionalsiRYQLyyl
- sub-syst QdBpEtl(ﬁng @me%mﬂnewotﬁs%nﬁﬂnéﬁé}fdﬂ%ﬂ 8§ tHeQRickib P isb-system 213.

The distribution sub-system 209 distributes the software package according to the
role assigned thereto by the packaging sub-system 207. !

20 The tracking sub-system 213 does not, strictly speaking, necessarily implement any
specific sub-process of the software delivery process. Rather, this sub-system compiles
information collected from the other sub-systems about the status of the delivery process
of a generic software product along its whole life cycle. Every pfocess step that is
performed, every detail, and every event detected on the integrated management system

25  may be recorded by the tracking sub-system 213. For example, as an information tool this
subsystem provides information about different software product deliveries and software

levels, building results, distribution or installation results, and delivery status.

In a preferred embodiment of the invention, the tracking sub-system 213 includes
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and software levels, building results, distribution or installation
results, YAUR4¥ery status. In a preferred enbodi nent SETEREAMRent i on,
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exanpl e when there i1s a transition of the sta
Aut omat i €ventt peque.afar oexatplee wien | there sis sz dsnsitibrorafsthe hetatne wbahe defivérie t eans

at the ri tipes. about the status pf deliverjes; i.n particular, this
subsyst e%gllﬂ#aglf &gﬁﬁ%ﬁéw{@grﬁ-mpiiggsﬁqgﬁwﬁr%(fhedpgxplv?rs@{ thsrfeaipiogtithe Aghtgel i very
of the sdffesabeutpheKagas of Tiiverise i FaffbulBRNAHE FabdysEXS oAU | Rgd above
carries out ap_end-to-end software delivery nethod that 1 ncludes the

f ol | owi n&Fseansible fon distrivutipniabeyt the deliversofthe sifbvare packages. pr oduct, i ncl udi ng
rel evant details such as version nunber, platform |anguage, devel opnent
teametc., in the tracking sub-system 213 by a team (e.g., a configuration
managenent t b indégrathd rhanagemanti yatkino butlinete rabb¥ie cagieftdudlanoénd-toeend

confi guratd on nagenment . sup- syst 3, .l oadi ng pieces of source code in
the cent Foﬁw eeg%'é' F%&VH%%?P‘T%%%&E%%&@W%&F@@ code within the
configuration managenent sub-system 203, which assigns version nunbers,

stores the code, contrqls the acconpanying docunentation, etc.; if not
provilfled by decstipgayessiomsnabibe sfiwag wredyrt dngluding | relovant odetailsesushasce code
stored. - {&sibR eumbit Hidf i y .0 i | dj ub system
205 and uncier. ; 20&)t hg@gﬁtﬁ%&o‘%&tlﬁgmg%tn%ﬁ%t %o%ﬁen%#gi&g%ﬁgyé%-syst em
203; und& ke teashleg a ofnfigumtion misngganzdnt taanyysfahpe i ntgasiuktionyiaidemha03,

| oadi ng ted binary file nd th t her, copponents of the
sof t war el;'%‘r&gld%p?&%&%ﬁmggn ﬁgﬁﬂfﬁlﬁf%’ﬁw ?&gr F@'thﬁg PHCPHM WP SP€ Ny t he

central thepastal cepysitdip213jnder the control of the configurati on managenent
sub-system 203, extracting 25 binary files, docunentation, and
configuration and installation scripts fromthe central repository 215 and,

by meens of triapimgKamkdddcsibwitiit S8 cfiguRdBHE AidaPtmént SAbIYRESR 203,

which assigns version numbers, stores the code, controls the accompanying

documentation, etc.;

if not provided by a software vendor, building binary. files from the source code
stored-in-the central repository 215, by means of the building sub-system 205 -and under
20  the control of the configuration management sub-system 203;

under the control of the configuration management sub-system 203, loading the
generated binary files and the other components of the software product, such as

configuration and installation scripts, in the central repository 215;

under the control of the configuration management sub-system 203, exiracting

25  Dbinary files, documentation, and configuration and installation scripts from the central

repository 215 and, by means of the packaging sub-system 207, generating a software
package to be distributed;
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sendi ng the generat ed software package to the distribution sub- s(%/‘stem 20
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prescri bed target environnents; undef”the control of the distribution
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sub- syst elgtbuting otht NOfNARC packags 6 Présbrtsed! HEdeR! SlatftiensS e PscrBE thiggles
Addi tionally, the nmethod provides for managi ng software Changes and fi xes

to al red8YrEeNser ed software products under the control of the change and
probl em 10 managenent sub-system 211. Reference is now made to FIG 3,
whi ch shows in terms of a sinplified flowhart a preferred enbodi nent of

t he nmet hod acomdeditegeontyol dfthe ﬂis&ibmiiélﬂsdb@ysﬂemm{%&imn% e inStAling @reend

del i very ocess by neans of the integrated _software delivery system

previ éus|55ﬁ%‘§£?‘?ﬁ§éﬁ9n%t4fﬁ%t fafifge Biepateenyirgmentipatdet hod that wil |
be now described refers to the <case in which a new software product is
fully devel oped i n-house by the devel opment team of the IT organization of
t he conpany. tpdatingithe trackinge sutesysmcduriignhe pracess, recopdiag dhrekein ithevstasi on i s
adapt ed tag ii éeme’nt the conplete end-to-end software delivery process

i ndepende ?I{;Hosf whet her the software product is devel oped in-house or
furni shed by a 20 software vendor. In the latter case, sone of the steps
(the steps rel aé‘ln o the process _of building) of the nethod need not be
carried out. “iditintaliyodhes method previdesofor smanagiag Jiofiavany fanses andhfises tohe

conpany hffeddy Jadlivértli ShwaE Pro@tst Qndke i@k Ofdnfrol G‘diff ff I:%%@ E 4 géthEltem or a

new rel ease or version of an already existing software produ In order to
fix dObugraprzepsnhaResysteme2ldhanges. 25 First, (block 301) the devel oprent
teamrecords the relevant details of the devel oped software product in the
tracki ng sub-system 213. Information that is recorded 2 4 FEB 2006

Reference is now made to FIG. 3, which shows in terms of a simplified flowchart a

preferred embodiment of the method according to the invention for implementing the
end-to-end delivery process by means of the integrated software delivery system

previously described.

15 The exemplary embodiment of the method that will be now described refers to the
case in which a new software product is fully developed in-house by the development team
of the IT organization of the company. However, the method accoerding to- the present
invention is adapted to implement the complete end-to-end software delivery process
independently of whether the software product is developed in-house or fumished by a

20  software vendor. In the latter case, some of the steps (the steps relating to the process of

building) of the method need not be carried out.

The method starts as soon as the development team of the company IT organization
decides to develop a new software product, or a new release or version of an already

existing software product in order to fix a bug or to make some changes.

25 First, (block 301) the development team records the relevant details of the

developed sofiware product in the tracking sub-system 213. Information that is recorded
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t he devel &hEME4tam the target execg)t i on pl at f or m namePCYER20683gyage
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i nto the teehneadf the RAgdrtcitie ddhRIdphfRnCRAMOME Mrgetdxetilipn figfdnnaiateptheduct
that are required to build and run the software product. These el enents

i ncl ude, langpagexcodpl the product clogwnentativguetssences, ithel psehleme slrgady dixednthieef i | es)
build daqg n ' i faces, data nodels, data structures, entities,
confi gura{ﬁﬂo exrétg&r#k%ggesogﬁae%oii | es, installation scripts and response files
for the unattended installation and docunentation, such as for exanple
delivery informati (ﬂ:m g;aggl I cation, date, progl em_ fixed, changes appli ed,
etc.) S buil di heengbiaskS03hawder the controh of the aligurgtien HEnREFKH; YBSYStEd user' s
gui des. r lgéér]p : i '

sub-systgrﬁr%;’Ztggﬁgv}z comt:ro shc{a engg%oéﬁgﬁ%lg‘%géﬁttgﬁreﬁs% t war g?dg%g%%hestor ed

i n the ceofiwat prodootsthitoary r@jhired nabeikieandans itiensofiviaee pokluctTOhdsbielenenty t he

devel opment .teamp records in the tracki ub-system, 213 the information to
be used byPSHE dBhrRgENE IOHCRiG REdHct T, KU 6% rRebisdr 13K ng t he
control, doé\fphdnthtios, fnfeefabeRstaGhodele dﬁt@l@&ﬁﬁh{éé,YerﬁﬁiB@%ﬁﬂ%u:@ﬁonC@ﬁB@r&”t S

that contain the source code. 20 Once the devel opnent phase_ has been

conpl 18t edilesysipgigllation soriptki #nd Jesporsgs fidan forg 3he hunattendedo spstablations andr epor t s
t he avai lghinkd f ¢ : t yon
responsi g | e égEaﬂgfe?’l Slu{:/ﬁ;% %ggéa\(@tlﬁg%%ﬁ%ﬂ%%#qégpg%%%&é% tg’ @o'll'%dél%&% 1 ock
309) t he charigeudppljed, etod bhiddig guides, admigistrafioriguidess opdrpticn guides.tdnd user's
docunent §h{‘}gp generated are correct. If during this check errors in the
generate ur'l ding 25 scripts and/ or docunentation are encountered, this
event is recorded by the building team in the tracking sub-system 213,

whi ch notifieg the devel n of the necessity of correcti t he
errors. After®t &GN oﬁmi’é‘& éﬁ%\%ﬁ)ﬁ"é gUalion, néarnf‘%%e,nt tsﬁg'sgfeé)& i ng
st epsis akentfodda icOfhpoitintd 60E sbRwark produse dtwed én G RARENHositbRt 215234

changed. WD 03/ 021432 L . .
the versions thereof. To this aim, the development team records in the tracking sub-system

213 the information to be used by the 'conﬂguration management sub-system 203 for
performing the control, including the names of the repository component or components

that contain the source code.

20 Once the development phase has been completed, using the tracking sub-system
213 the development team reports the availability of the software product (block 307) to

the function responsible for delivering software in the IT organization.

Then (block 309) the building team checks that the building scripts and the

~ documentation generated are correct. If during this check errots in the generated building
25  scripts and/or documentation are encountered, this event is recorded by the building team
in the tracking sub-system 213, which notifies the development team of the necessity of
correcting the errors. After the development team corrects the errors, the preceeding steps

are repeated, at least for the software components that have changed.
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G system 203e BaEe Bfdiinted dpTip e o 8ePHE e PRPTRIRRRERes) ¢ he
binary f i},@sth3eBRWakSstoditt rﬁxhﬁroﬁéxﬁyiﬁﬁ%pﬁcﬁﬁ&cﬂﬂyBh@k@@ﬂtthade vis@pSidsor y 215.

As a next step (block 315), the building teamrecords the information or
i ssues (ife geagmpted dabite) building eub-systetrh 20% foputheospusee code gowgdingenilocks

309, 311 and 313 jn th i ng, 10 sub- 213 . ful
Fai | ca compiion 215 Spistdrsmpep Ll aeconPip T AR Pl e ARES o, erc. ).

The tracking sub-system 213 sends automatic notifications, for exanple in
the formof e-nmail messages, to the menbers of the building team when
requi sed. At The buildingnsub-sysiemsiSt ther sorgp (hlpekad1d) the hiparyeliles Benerated Wy neans

of the pgckagin 15 sub-system 207 e packagi ng team generates the

COrrespo ipﬁ%‘(f“gﬁegll?ﬁlﬁlcgmi%ﬁmﬁ%y&%kage (bl ock 317). Under the control

of the configuration managenent and version control sub-system 203 the

packagi ng sub-system 207 extracts fromthe Centc{éﬁ&] re ositorﬁ, 215 e
a|l O )lS

Ah
sof tware conpbhiext siaybiqckd1p) thrbilging teara recor iormgion o yss945difs of t war e

product @n&@b@&@ﬁ&rdg@;}g RLARN o@k&tsml B¥ bILRRST09C BIP BAEST Bin TR/ trdckfipude

items |i nary an executable files, installation scripts (i
‘r equiloed yb-sysepoRER (6.5} ewcckssful i afaileincenpletinm, atlevant dssues, denkf ofgigaviradon

scripts (if required nf i gquration doc nt atid on, (i f.r { red), d
user's GOCHTEHISR; 8‘2“!")( ﬁ'geetreg@gsg 6&&8@) 213, 8RR, 4 é %t}coﬁ&gﬂnca&%%érf (g?i on
document gkdnile imMk Fhith oDbhRAl BRESAPAR] € MO dishibes OnP theehiilidgheamniighi be
needed to deploy the software product in the prescribed environnents and
on the pF“él‘s‘E?q-bed target platfornms. 25 Since every el ement generated during
t he buil di ng sub-process should be included in the software package, the
out put of the building sub-system 205 is stored in the central repository
215 of the cohf thigipeint, dhe safiveeeemnkicationthas \peer vilto By spepns of dsrkagingas an

i nput_.to C [ - ngge 1Ba0R Sakhnare
packalée ssﬂ%%sgﬂ)blg%s@ fp-%glgarﬁ%ls%egg% g%&%at%eb%nﬁegﬁ%ﬁn&t; e sspecigfsi%c desi gn of
t he appl ipsckhge (blackd 31Ts ndemthieosontrol of the configuration management and version

control sub-system 203 the packaging sub-system 207 extracts from the central repository

215 the software components required to deploy (i.e., install and run) the software product
on a prescribed target platform. These components may ‘include items like binary and
) 20 executable files, installation scripts (if required), resporise files for unattended installation,
configuration scripts (if required), configuration documentation (if required), end user’s
documentation (i.e. user’s guide), administration and operation documentation, and the
other software product components that might be needed to deploy the software product in

the prescribed environments and on the prescribed target platforms.

25 Since every element generated during the building sub-process should be included
in the software package, the output of the building sub-system 205 is stored in the central
repository 215 of the configuration management sub-system 203 and is supplied as an
input to the packaging sub-system 207. In general terms, each software package should be

self-contained, but depending on the specific design of the application and installation



WD 031021432 22 2 4 FEB 1006 PCT/ EP02/ 09683 requirenments, nore th?g %
package per software product to be installed may be used. Once the"sof pe
package h%9 *¥8¥#32%enerated, it is re?gy for distributiofCTENEPYBDre, the
generated software package is ready be supplied to the software

di stribution sub-system 209. To this,ai t he kaging sub-system 207

St or e AHUTGMETE s a0k BhPn bR TP prochie: RS PRI R B BEL ST 0y 217
of the distribution sub-system 209 (block 319), to enable the distribution

thereof. The packagi ng teamthen records (block 321) information or issues
rel ated to tBmce Shepsgwﬂebpmm 3ay baerd gengated, ithis ready kondliguptiogst em 213.

The |l atter sends and I strlbutes autonmati ot fi catd nbers of
t he tearﬁ\ﬁ}? N g’ﬁug?’é@?ediﬁo ?Iﬁgpatcﬁfﬁged}ssfeﬁﬁ%[}? i %5 S@Pgl-egymét Eeh% %@&a%?he

di st ri bufdugsutidi dublghiem! 269.0To tBRMinti thé rpabldeafy Andsystead 20 Sstdred dek 323)
the software package in the target pl atfqrm(s% of the _target

envi sonrsefiwars packnge inthe sefiware idiskritution repositary 317 efthe distribation syhapystens

i nf or mat, Q i rehat.ed. ' tep in the tracking sub-system 213,
whi ch seir?gzblgéli?’()lr?Zrtst%jlggabrlleotbl?fifsgﬁlﬁg%g{efegit he nmenbers of the team when
required. Preferably, according to the 15 conpany I T organization policies,

the installation of the applicatiogn_ pa e.qn the target vi ronnent may
be subj ect ed 1§ Pg g‘&ﬁﬁ?"é‘&éﬂmd}cw&% @E‘ﬁ»‘f‘ﬁﬁ} bﬂ%?*ma“f’%&ﬁfg%%* relfade ed ' by.
bl ock %&gs of HIGRE SIT9Nrd 919 ik qnd Hatiahd BGb-SRRdmM1S. MO Abtedr SseAdidand | XeS
needed to Solve application bugs are manage by the change :and probl em
manage netistribuiés-miomationgtificatiohd tortherespmbers olitheyeannwheyr wqeitedai t h t he
configuration 20 managenent sub-system 203. Software changes and probl em

fixes should follow the process defined by the IT organization. The
i nf ofoat i on MRingt @@ distribptidn Gabisgsters 09y dBe atidributiogSands inseatloticte deabmn t he

change apd problem a n -system 211. | n_ case of a t he
request sty “t?wddﬁgfﬁ?g%&g&% @Sﬂlghbet T‘f{fgvaf%lg% Fjmn thy terggt Q’l%tgogmg%} Oggﬁéer ror,
the reqapel &Qh@ﬁm&rﬁﬁi FCdibtribticiPaRl A¥talldiRnaedR Riseaeicds infisinatlbsepvers it.
25 The process and the nethod for delivering a code version produced to

i npl enerigsugs relpadide this EpTink the Baeking: sHbrsyitea oths, i Whith SRl SYPEARG e
pr oduct x{%’ﬁﬁc&ﬁ%ﬁé gcfltllxé' udefbeROOE tHaSteart Whe ﬁﬁﬁr&f{l‘r?@faﬁﬁg It &IRing Mo ftREt . once

t he devel opnen a new code version start's, | :
15 company IT organization policies, the installation of the application package on the target

environment may be subjected to the approval of an administrator team.

As represented by block 325, enhancements of the installed software products and
fixes needed to solve application bugs are managed by the change -and -problem
management sub-system 211, which may be fully integrated with the configuration

20 management sub-system 203. Software changes and problem fixes should follow the
process defined by the IT organization. The information related to application changes and
bugs is recorded in the change and pfoblem management sub-system 211. In case of a
change, the requester of the change performs this task and, in the case of an error, the

recording of this event is made by the organization that discovers it.

25 The process and the method for delivering a code version produced to implement a
change or to fix a bug in an already installed software product are basically the same as
any other delivered item. In fact, once the development of a new code version starts, it is

recorded in the tracking sub-system 213, Also, the identifier of a change or a bug in the



.recorded in the tracking sub-system 213. Also, the identifier of a Nmeznos
or a bug in the 2 4 FEB 2006 WD 03/021432 23 PCTI EP02/ 09683 confi gurati on
managenenW&UH3I8E em 203 shoul d be regprded as part of tRel/BR2{0987y
information. If a software product is™not devel oped in-house by the conpany

| T ' ' but i lded, b f d f
el very optsuRn oA R SR uRie s 208 Rl B @HRL B, FRRSE el AT T ©

The st af {nsh@sationsi bl e for the software delivery process is notified, which
| ogs the delivery in the tracking sub-system 213. In this case, since only
binary files in installable format should be delivered, and source code
should neith SLor e 1Nl L. gurat | : genent
subsystem t h@ra %’ﬁ‘ﬁa}cﬁ %’g’g%%g BE@@%@@QF@%%UB%%Q%%%J%%S’ IZ (%rgghéﬁgg ematic

di agr am shomktesl previdédBy BBbfware 8eAddf the Befiwaé Qeliveey prolcessdieyins wheit des

provi de information about the status of deliver L.nf rma%ig,on ichis

r ecor 8ed seivare He receiyed fRin 4ig) vendor e hho siaif Wﬁl@nﬁ%kcbrrfgessﬂ St TMVEF3 act s

o1 oy Ptk Bl i BIHR dobely N O RICHY hBRyRERCTIR! Bl cdehe

del i very“process and for tr statu the delivery. Th
i nf or mat isinne oelydrimhey files it hotadlablecfosmatsshouldva rdeliveted sinfl spimgevsodel ghoyiden

initiating,.the development (blaock .4 of.a newrele [V ,op of a
sof t war engﬁ”}?&f]’& §et°r8fl It jngnagy a“”?H%%é CRpfighraton |ar%§1§3 F‘\]/\‘/)asﬁeté%? ofuct, the
devel opmesiildidg@abipiRedlislskippedt he tracking sub-system 213 the rel evant

details, like the product nanme, version, nunber, deyel opnent.team
identifier, target execution platform. Ignguage code, software product

docurgnt at | ONef@laat #3aRmMatt AlalalPiNing ROAIHE thain bidpd $Tane b Addivegn 20

tib
managenment sub-system 20??1(_nan of “the central repository conponent that
cont ai ns prdvess ppoideciafarodtion atiquk g statehofedeliverpy infompptierewhish ixfegerdedin \When

t he softwar oduet | n I - [ ' rechased
froma oo Ealf0URimpRal B, ARLTARGH dsRRUEBL Mbes 1M Bl RofiEE 255
files shaottgratig telnfuetatidn gaveeated by theidslivarg procedsend fipptacking thoitstwmee shoul d

follow the deliv process flo a the function res sible for the 25
sof t war e %Efe‘?"i‘v@?%ﬂ B ”é'é'%“%ﬁ?rgéq ‘é’g;g?sa s{%ﬂ%ls MoTmols ?d?aéﬁg@(fwst' he vendor '

delivery in the tracking sub-system 213.

15 When iniﬁating the development (block 411) of a new release or version of a
software product, or a fix or a change of an existing software product, the development
team records in the tracking sub-system 213 the relevant details, like the progluct name,
version number, development team identifier, target execution platform,. language code, -
software product documentation references, information related .to the conﬁgurétion‘

) 20 management sub-system 203 (name of the central repository component that contains the

source code), fixed problems, or implemented changes. When the software product is not
developed in-house but instead is purchased from a software vendor, as has been stated
before, usually only binary files should be delivered; even in this case, the supplied
software should follow the delivery process flow, and the function responsible for the
25  software delivery process should record the information of the vendor delivery in the

tracking sub-system 213.

When the development phase finishes, the application is built (block 413) to
generate the binary files required to run it. The building team, responsible for building the

code (or the development team itself, if no such division of responsibilities exists in the IT



.When the devel opnent phase finishes, the application is built (bl 002<44:1£§)2006
to generate the binary files required to run it. The building team
responsi bWO $¥12143%i | di ng the code (og t he devel opnent t BGHEPE2LWE® if no
such division of responsibilities exi s inthe IT 2 4 FEB 2006 WO

03/ 021432 24, PCT| EP02/ 09683 or.gani,zatiqn), then records the. inforpation

rel at ed PEBa%’WP'%Oréf B“ES’P“fsﬁ-ée megn Fer\ac%?‘i]@ t@‘? ster Pﬁgm p&ﬁ?sss’?é % .

Exanpl es of offi ki1gd EQ%EI&E O5fTild ®hd BF ARERHatAIE recoRIRi BHe! @bhfguratigANagenent
sub-system i'nformation, Such as the name of the central repository 215
conmponenimanhgdment sitasyatent lfosnatione sedles fhreomanysh iof ihe entrabrepesitersidtldg bi nary

files are 5 generated, ,the nane of .the cent repository, 215 nent
that conCampRnenhhaleantaing e sopfcsLoge %"Pbg’?m[‘ﬂiéeﬁ pgﬂ(ﬁ:ﬂ%gmgxg nﬁlgg%%

reposist or X%&Qéd GRORAREDE theNRhtr AXBP GBS N8I doflipbflent HedticBhGin3 Nk flawateaNt at i on

(provi deg y dével opnent team), inforrmation about dependency relationships

or prer editiasy ffibss, (ernasre v tei camitnaly reposithey 938 somperenythat qontains, buyilding

bui | di ng date, and, building issues,, i.f any. . t. 3 roduct
has been SHf' ¢ 30 t@c‘&lﬁ?&%té%on@fw qdn&ya?dfi%?ryeé‘gc%z’ ilgfmglgél%n\r,\%{bg‘étp( bl ock
415) by fd@ﬁenaafdyaelati&umfpaﬁtﬁm&ﬁatesthm,veﬁmmgaekmamvem, eted)s iensi bl e
for the packaging of software records the information related to this step
in the tuildingdeesnd buildingigsvesaif apyanpl es of the kind of information
recorded are: configuration nanagenent sub-systeminformation, such as the
name of the software distribution 15 repository 217 conponent that contains
the soripts afuce thepofwareffrddust haubrien duilt Sie corratriondigg installablseghagats on, and

t he nane of th fitware .di stri i on .t

cont ai ns %ﬂ%atsgp@ﬁslé%éﬁ %3‘%%@’3?‘@%&“%%@%3%@% ﬁtg rioi ego*é the target
exe;:gt i B?CSPB%?]ME wrhrme ﬁdgfﬁagiﬂg:kﬁ@iﬂmrmbﬁds mgmfbﬂn@('mgireigtedmthjﬁsstgpihthe o

appl i cabl e. ce the sdftware pac .has..been generated, . it.is.rea or
d:og t ri butifagking 5\1‘15&?“‘“2%)1349‘5“."1’]%8?,&%3%‘5? ?)fdﬂtg’gﬁ?t ?&%h?ﬂf%'s’o“ﬁ&?g‘f‘ﬁ{émne%
status. (Rag t 's86YstdrR ! infiridafibMUSucRNds ik ndohte opaBkagfwaie Gleibuticcki ng
sub-system 213. \Wen,  possibly after approval, the distribut onaﬁé?the

sof t wdr e repeskery@17 sompensgbthakepntaips the sapts syd pespapserilensavirdtatenapiiig) | ed

(block 430) instafifiohChdd Ble S1aRRCSFAHE sORMPdre distribution repository 217 component that
contains the application package; the package name; the role of the target execution

platform; the packaging date; and packaging issues, if applicable.

Once the software package has been generated, it is ready for distribution (block
20  417). Then, the packaging team records the new status (package ready for distribution) of
the package in the tracking sub-system 213.

When, possibly after approval, the distribution of the software package is
requested, in order to be distributed and installed (block 419), the software package must
be assigned to the correct target systems according to their role or function. The software

25  distribution sub-system 209 performs. the delivery of the software package to the target
platforms and the distribution team responsible for distributing and installing the package

records the new status (installed status) of the installed package in the tracking sub-system.

The most salient and advantageous features of the end-to-end software delivery

iﬁtegrated management system and method according to the present invention are the



be assigned to the correct target systens according to their role or?4 Ffp 2006
function. The software 25 distribution sub-system 209 perforns. the

del i very WO @3M92148bf t war e package to the target pl atfor nRCEHERP20983

di stribution teamresponsible for di s#tibuti ng and installing the package
records the new status (installed status) of the installed package in the
t racki ngf%llﬁ.‘ﬂ@&stem The nost salient and advant ageous features of the
end-to-end software delivery integrated nanagenent system and net hod
according to the present invention are the 2 4 FEB 2006 WD 03/ 021432

PCT/ EP02/ 0968%he #hole flifd ¢yatd ofth softwears\fnotact lis thanagydhea sihgla ps@kdsyastas pr oduct

i s managed as a,single process, not as a . set of unrelated, independent
processed® “P’f?lat‘%g‘ﬂ?ﬁeéije‘ﬁpchesﬁﬁ%aﬁlﬁtﬂéfd?r}i’fé‘a managenent software system of
the present invention is a unique 5 and global nanagenent systemthat
supports the whole software delivery process. The sub-systens of the

i nt egr at ed maffheétegniteds yenagenent sofiware systcanl ofiiherpreseohinyeition, is anhigwch  of

t hem i_npl e s, a specific sub-process of t sof.tware.delive Qcess.
The | At gRaeubeh Enipemen Sty L Fiara i vhge SRR cELiEY At TR CFs

i ndependgb-s@stertid F th itk AitdEmarpemadti spders el iRldBratddopi@bedch bIRE add efbht abases
utilized in to specific inplenmentations. Addi‘tionally, the integrated
managene®f theins “%?@lei‘rsﬁggﬁé“b'PWP%sﬁPfWs%ﬁ""%’%ﬂ?%ﬂél’%’?"s“ﬁ-ens and their
accurate performance, tracking and controlling dependencies and

rel ationships between the different software conponents and the _
docunent at i onThe hintegrtedi dnanggerachyneisteo cascerdisig e s uthe npresanhit inygntiopi ces can

bé plugged, to h t qui .S0 S. Oor new
rel eases 0 ep?/%érggtlt 8ﬁ£heo& aﬁ?‘%@a&%@% Qgts& ﬁ%”%(l)r? ?J\%g}r%elgs %IE oE guc%sgsr g@ﬁ%ﬁ as fixes
or mudi f isp&difio iiplemerttitiona d A dditishallyl, ebe dgpdratedi inmamagement esyitesn| dssdreothet he
central repositaq under the control of the configuration nagement

Suib- Syt dHPETHST AP YSt5e B s AEYa BEFBTRRIEr TPE T ROE Iyt ed

i ndependeRbdnvetiest AR rdlAMFIHREIRs VW ER! tiRNdifRfent Rofidas! toBpdrents SR ars, and
can be installed by an unattended 20 procedure. Advantageousl new

sof t war e dpeymeniation/ thesayiding gedyndancisiesndensuring thaball praces” eangbe é’:‘i&ﬁ%iged once
~and st or gbektdr tdWWork@f tel@fr&q.di stribution repository of the distribution

15 New software products or new releases or versions of already existing software
products, such as fixes or modifications to already installed applications, are built from the

central repository under the control of the configuration management sub-system.

Installable software packages are generated and distributed independently of the
package content and of the destination systems, and can be installed by an unattended

20  procedure.

Advantageously,. new software versions (complete or incremental) may be built and
packaged once and stored in the software distribution repository of the distribution

sub-system, enabling reuse of the installation packages in different environments.

Additionally, the integrated management system enables the automatic extraction
25  of software packages for unattended installation, enforces that the correct package is

installed in the cotrect target system according to its role, enables retrieval at any time of



.sub-system enabling reuse of the installation packages in different

envi ronments. Additionally, the integrated managenent system enabl e? 4t F&8 2006
aut omat i VEBPHAIZ on 25 of software packages for unatt SIEPORPEBRI | ati on,
enforces that the correct package is2Pnstalled in the correct tar get system
according to its role, enables retrieval at any time of WO 03/021432

PCT/ EPO2hesemplele statprmiommtion o a spfivasnpystans fostagy spesifie enkieqmammt gad 5

sof tware sgestemfor any specific environment and phase. Mreover, the

i nt egr at franagenment system assures synchroni zati on anong the different
versions or levels of the sane software on different platfornms, as well as
5 synchroni zati on anpng concurrent applications, running .in arrl%letgel, on
het er ogeneousMOEpNE ., i Mipgrated jmanagermeny éV%WWFeSbiYPPIHP ‘;‘“‘Hrﬁg?o £s,

i ntegrat &iﬁgrehfeg&giﬁag P& %E th€ Shipe sof%ﬁfele& _tci?ﬁ’ér?%’c n@?e Cig@MWelf Agt very

often are owne managed by professionals in ocations. 10 The
syst em adyachromiyativn| amergocdeepeniuatiplications,| simaihg tinepasalicl,wem dieteragengous | t  nust
be enphasi zed that, the softwar liver, ocess herein descr.i bed, and the
oyt o AT SRR (o1 B OBEReR DU BB el PG Tgeretios Ca, fRRHPE 0 any

busi nes sgystemOERBNProd@tiohY tik 4R} dhkn A bwhddehd hndfedbbye Brofssiondls eaent i ng a
sof tware "del i very process supported by a managenment system In fact, the

requi r enigaote lgealionwi n feat ures of 15 the system described in this
invention. are general and independent of the specific enbodinent. It nust
be al so understood that, according to specific requirenments of a given.
or.gani zat i on The sggempalsy maytablew te beiudiiings oftthe beftware staied, and struct ural
changes, may be made 'without departing fromthe scope of the present
invention, as defined by the 20 appended clainms. 2 4 FEB 2006 WO 03/021432
27 PCT/ EPO2/ (D fifast B8Fen(phadikéd 1Ghtthd/Bofiware delivery process herein described, and the

system and method disclosed for implementing it, are applicable to any business,
company, or IT organization facing the problem of implementing a software delivery
process supported by a management system. In fact, the requirements and main features of
15 the system described in this invention are general and independent of the specific

embodiment.

It must be also understood that, according to specific requirements of a given
organization or company, other embodiments may be utilized, and structural changes may
be made ‘without departing from the scope of the present invention, as defined by the .

20  appended claims.



.1. An integrated data processing systemfor nmanagi ng a process of dké IFEB 12906
of software products to target software product execution units in a
network eW@B@d¥dht, 5 conpri sing: g central repositoryPGHEPOIOE3 ng

sof tware conponents of at |east one f t var e product; a first sub-system
for identifying wthin the central repository software conponents of a
software product to be delivered; OMg second sub-system for creating at

| east one software product packa@e‘h mthe identified software conponents
identified b heLAjst sub-system and a third sub-systemfor distributing
the at |east one software product package created by the second sub-system
to the target software product execution units. 2. The integrated data

processi ng systemaccording to claiml, further ,conprisin .15 software
package di st i B\t W?@géﬁ%ﬁ??ﬁ‘% S¥§t?}?‘if!ﬁbn’taﬂ%g‘%ﬁ 2| Rrggess 3&3%% re

product soamaﬁ%dﬁc&sea} &Qgreﬁxsoﬁ@&eaﬁs&ﬁd eReeR0SY hi&nT 4 Q8wohE elviiRREnkA, €d

sof tware conpohents. 3. e Integrated data processing systemaccording to
cl ai i 1,comprigingch the third sub-systemdistributes the at |east one

sof twar e product ckage to,tarqget ftwar [ C e uti o EHHI S
bel ongi ng to aa‘f°"|“§§§?"°%§° e%&isg%ﬁlﬁei%wgé%ggﬁ %n%gtéo(g%?t ?%eas{”ieo%% r o% e 20
assi gnegrbéuct;he at | east one software product package by the second

sub-system 4. The integrated data processing, system according to claim1l,
in which the affrrﬁfs@pb-sg%mf%@@ﬁ&maaé@gl eg?ﬂ&%!ﬁ ogihory w@f‘*@é%ﬁqn%mw&%osi tory
of the s@flRiBreiRbRRIRYecilertdie software product to be delivered. 5. The
i ntegrated, data processing systemaccording to claim1l1, further conprising

a’ 2B fourt h asisbonsysbesysteny fop sreptingphlsagt dvaispRiverg nsediekbpackage Semtttr e code
i i fi.ed f th ft duct
o be dap R RoiALE cbilfduls I M bIBRRIR Snlt | N SPLLMELE, B DO

to be d ring a result of the building
process in t hahirdnib-syistemefoo distributing thet BES 08O Sdtvge prodiidipackagegestedd dat a

processi.nng, syste ccording, to claim 1l further conmprjsing a fifth
sub- systt@%}‘?é coﬁg]ﬂ%@yﬁ mat°g‘P%t8Ieg§£S°ﬁ&aé$%rI° ?ctﬁ@xec?ﬁg%@@st o the at |east one
software product distributed by the third sub-system 5 7. The integrated
System accor %I L}ge En?eg?‘tlitgé g?it% ’pchgsrsEngesrystgglrra}géolrgilng 90 39,% i(,ttﬁrtﬁel%tc):amprismg a

15 software package distribution repository for storing the at least one software product

package created by the second sub-system from the identified software components.

3. The integrated data processing system according to claim 1, in which the third
sub-system distributes the at least one software product package to target software product
) execution units belonging to at least one environment according to at least one role

20  assigned to the at least one software product package by the second sub-system.

4, The integrated data processing system according to claim 1, in which the first
sub-system manages a storage in the central repository of the software components of the

software product to be delivered.

5. The integrated. data processing system according to claim 1, further comprising a
25  fourth sub-system for performing a building process of software code components among
the identified software components of the software product to be delivered, the fourth

sub-system storing a result of the building process in the central repository.



system for recording information provided by at |east one of the fimzth B.2006
through fifth sub- systens of the integrated data processing syste Eln@
delivery of the software product. 8. A nethod for delivering software
products to target software product execpgion to units in a network
environment, conprising the steps of: storing software conponents of at

| east one software product in a central repository; identifying software
conponent s of a Sfetinzgrtqsk datuprocessingesystemi ageordthganwiagmt h durthenfcomarising a
conponent s or eod iE t he central regosi ;orﬁﬁ' . 15.cr eatti Q]? attl Igast oﬁ?e

sof twar e priBJURP-PARAEE THKENEAPIEES OLAPY ¢ ChEREFSSP Hha' leph oRe SptRare
sof tware c@ipdnreaisgibutddsiy thbthitd@btdystefof t ware product package to the
target software product execution units and installing the software
product package thereon. 20 9. The method according to claim8, in which

the step ofy creatfHadinddgrat6@SysteCaccdRfid gVed %laﬁlﬂoﬁuﬁﬁnh@ﬁ%ﬁﬁﬁsih%_‘?‘i WGBS sub-
assigning to the at | east onée software product packa an indication of

e
rol e for i dasiemfipr mecordiag taforaetiosoproyided byraddeast or@k@gmei fgat troush ffth wwbch
t he softwar | i i.hyt 1St i st

one. sof t nar S Bradh e g hAL i S em Mg By U LR RN ol BRT,
The met hod according to claim8, further conprising a step of storing the

at | east e soffware oduct package in sof tware di,stri but,i on ,

o oartory 301 SRS af e oY Brodndi 1o MRS <OhBRR g rpgtiong  op
of buil @i nginitd%h h demiork eRdrongient @oMPESing BxRrs of the software product
to be delivered stored in the central rePository, and storing the result

of the buil ding iSPringesefbrare afompansatst of gt lepst ont ofiae Prodpst dn ohicBiraind
installing r@pocsgg;}y,vare product on a plurality of target conputers, the
met hod conprising: 2 4 FEB 2006 29 storing a plurality of conponents in a
central repositongentifginggofivalesamponemeols saftvearppradutt to pedelivared among the

comonents B e 38U ARl N0 LhE DUITL sortvar s

a
15 creating at least one software product package that includes at least one of the

identified software components;
distributing the software product package to the target software product

execution units and installing the software product package thereon.

20 9. The method according to claim 8, in which the step of creating at least one
software product package includes assigning to the at least one software product package
an indication of role for identifying the target software product execution units to which
the software product is to be distributed, and distributing the at least one software product
package according to the indication of role.

25
10. The method according to claim 8, further comprising a step of storing the at least

one software product package in a software distribution repository.

11. The method according to claim 10, further comprising a step of building
30 identified source code components of the software product to be delivered stored in the

central repository, and storing the result of the building in the central repository.

12. A method of developing and installing a software product on a plurality of target

computers, the method comprising:



5 creating an install able software package that includes at |east sone of
the plurality of conponents and the built software product; stori tFtEg 2006
i nstal |l abl e software package in a second repository; distributing t

i nstal | abl e software package to at |eastagone of the plurality of target
conputers; and io installing the distributed install able software package
on the at |east sone of the plurality of target conputers. 13. The nethod
of claim 12, wherstirmgtauedty olgomponeiet a eanyst repesitatynew y devel oped

sof tware pr Od.UCt uslln% #tYeas! gmg%tfreﬁed fal§ %'frsrto}gd BRI by frfvare
Pl iah EYChLY

product conprises new r elease Néw versi an alrea
rel eased sqgirbdwt;e product 15. The met hod of claim 12, further conprising

recordi ng |nformat| t he S ftvvar duct in a tracking
sub-system 16. ‘%Eﬁgﬂ ﬂg’laéﬁlﬁf’i‘?t “tﬁ@rcét’tﬁa trgfﬁ)sﬁﬁtyl’t sof t ware product
conpri sgs execut 'c%htmgoﬂﬁ inddatableS saﬁﬂﬁéaﬁa%ﬁaéer QB AnSlAUESC 8t GQRE sERTPON G
stored in the central repository. The nmet hod of claim 12, further

conpri si ng MHEYIYRIsgmpoReHs iilyh‘rhatbild‘hSOfWF@g@ﬁ’éﬁt subsystem that controls
and manages di ff etaife MEMRIAAG1 WivhR pROfdotash § seOAARARRRLS; Stored in the

central repository
dtstrlbutmg the installable software package to at least some of the plurality of

target computers; and
10 installing the distributed installable software package on the at least some of the

plurality of target computers.

13. The method of claim 12, wherein the software product comprises a newly

developed software product.

14. The method of claim 12, wherein the software product comprises a new release

and/or a new version of an already released software product.

15. The method of claim 12, further comprising recording information regarding the

20  software product in a tracking sub-system.

16. The method of claim 12, wherein the built software product comprises execution

code that is generated from a source code component stored in the central repository.

s 17, The method of claim 12, further comprising providing a configuration
management subsystem that controls and manages different versions of the software

components stored in the central repository.



