WO 03/ 021432 PCT/ EP02/ 09683 1 | NTEGRATED MANAGEMENT SYSTEM AND METHOD FOR
DI STRI BUTI NG SOFTWARE Fi el d of the invention The present invention
gener al | ywpaBatrs2to the field of software delivery, and POT/EPopegeB3 cul ar
to an integrated systemand to a nethdd to conpl etely nmanage an end-to-end
software delivery process, adapted to nmanage a software product along the
whole life cycle thereof, from devel opnent to installation in production.
Background of the invention Nowadays busi ness processes of nbst conpanies
are suppor t edINTEGRATEHP &RNASHMINTIS YBEEM AND METHOREOR PISARIBUTING SOFTRNARE
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 conpanies' business
processes nust frequently be changed and nust dynamically evolve to
i npl ement t he new requi r ement s Field of ghe inkention, 3116i ng, dynani ¢ envi ronnent ,
software delivery processes play a key role, not only in the software
applications devel opnment area, but also in many different areas,
activities amiepissenteisenticic goseslyofelasy te drpfield. of A fiavare dalitery,safd inar e
del i very nmanagenent has evol ved as a soft%fre engi neering discipline,
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syst ens. € maln objectrve Ivery nagenment to
enabl e theeafpfromcievelopsicad tb aistailation iwlpfodecteont envi ronnents (such as the
testing, training, production environnents) of new software applications,
as well as the control of changes or fixes to be applied to software

applications already install k- Bud 86f thei¥dni@ne del ivery enabl es WO
03/ 021432 PCT/ EPO2/ 09683 2 %%&goyrrent ofe {(?‘:; .e., install and run) new

rel eases or versions of the software applications, distribution and
installati onl\f)f f.ixes and patches to qvercone bu%s or arobl ens
owadays business processes of most companies are supported to a great extent by

10  awide 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.

i5 " 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



encountered in existing applications, and alteration of the configuration
of the software systens fromone centralized point of adm nistration.
Sof t war e WolmBwery2 al so enables 5 reinstallation and reconfPCgPa/wss of
systens after a systemcrash without r2quiring a site visit. In practice,
software delivery is a conplex, delicate, and tinme consum ng task that can
range fr ceploymenti dfifi ¢ npsallsndgis) ddvw eldasesr @plemtonsgpiaie ssttisre applidavishis
system t_lll.ntﬁfgrggorti on to the §xtent of change applied to a software system
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even ‘a |Gwstallgiongng seeenfisurationfeysiemy afiseakyvign aresd witbawgequfinglelsitver i ng
sof t war e;i;pvol ves several actions. These actions include, for exanple,
identifying the various conponents (e.g., source code nodules, binary and
executable files, configuration files, interfaces, data nodels, data
structures, entities, procedures such as installation and configuration
scripts, docuUfdictice, sqEwaredeliyser g epsanlern dalieate andiiae eonsuming bk that e

pr oduct i i i ; different. rel eases or versions of
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el ements that conpose the software systemto which the software product is

to be delivered; generating the itens required to run the software product
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of business.

15 Generally speaking, the process of delivering software involves 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 software product; identifying
dependencies among the elements that compose the software system to which the software
product is to be delivered; generating the items required to run the software product in the
target system, ie. 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.



US patent 5,742,829, by Davis et al., entitled "Automatic software
installation on heterogeneous networked client conputer systens", provides
a met hod woros@emsarati cally installing software on heterog@ﬁﬂﬂﬂymmBsent
conputer systems. 5 US patent 5,845,099, by Collins, Ill et al., entitled
"System for software distribution in a digital conputer network",

di scl oses a process of distributing software and data in a network by
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process disclosed in 10 this doc nt ‘covers the sub-processes for t
transm sisistolimgfsoﬂwalterqntmtarogenpmd@ascommnagﬂyallemsand data installati on)
col | ecti on packages (nethods for collecting data), and conmand packages
(methods for systemadm nistration tasks). US patent 5,805,897, by d owny,

ent ity ed *Systempang BRu5d0 8 CRMRS AOI D! ConthRR FOHEGH RP_ 8lithare

di stribution", a S Wth a sy em and nethod’for renote software
i nstall aiii;t(ibutimd urraldmgltalha;nmputeﬂﬁepmmﬁt diScla@:R, Hfideeskof Nesttibuteny sdftveate

"Met hod faor strlbutln ware o rk links . yia electronjc mail",
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distrib t mai | .
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for 20 tsq:ianqliey; txmsndmvhchq:gca gﬁ‘ordl cmteradnn;tuterqO amdthen ril’lteqnnoncgss alisddsedan e
syste namc env. descrj bes a gener cess for project
e RNBHEE Sovahdht, Sufpsicesyes “RF bt dere R 38 grclieds |1 1 e
cycle jugto (gié&hé B84 e ﬂ@t‘éﬁét%')feéﬁllekﬁ&ﬁ %Q&kdg@s ﬁneth@&%ofo%tc%ﬂk(ctﬁ&vﬂété’ﬁ mgat. The
above-named United States patents are incorporated in their entiréties
herei n @Brhynd pckagen Cacthpds fan oydiem adrumipirationftagkle syst ems and met hods t hat

have been described in the prior art, the publication entitled "The
Software Distribution Process”, by the International WO 03/021432

PCT/ EPO2/ 09683s pétedes; B0Y, 85, bﬁ@@ﬁh& & BRAFB MM And BMoGabPRERIE Sbttware
S&24. 5504. Q0, Sept ember , 199
configuration and distribution”, deals with a system and method for remote software

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.

US patent 6,226,784, by Holmes, entitled “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 process

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 and methods that have been described in the

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



describes the software distribution and installation sub-processes. Every
step is described in detail, explaining how and when it is inplenented.
However, WOW302H8r sub-processes involved in the softwar @CAgPOYeIy3 pr ocess
as a whol e renmain uncovered. 5 Myst of 4 he known nethods are linmited to
cover only particular sub-processes of the conplete software delivery
process, TedaticasSugpertd Osganiationo IBSL Copp@athas $G2M.6504.00e Septanticendonn,
installation _sub-processes. O her known nethads are limted to C&gveri ng

speci fi c SrsedResdhe sofbvare disfhutiopapd destallatinn gehraracessgh Evarestapis desenibedabl e
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product i divolAal ia tipy safifaeadieliveBl @ oess as 4 dhokfrefb®d Wicbwredrt systens and

met hods, information technology (IT) organizations of nost conpani es have
been installing a variety of separate, heterogeneous, isolated sub-systens
to i npl enent Ny - . I . i
proceSs. For Moy ohufe BHRIELRAEASER Mhicd o (IR oBL BN BPbUERS of o,

appl i cat iforfiplgtet sofievads delivedy peeueky, Guth gt bfsaitwfion wabgrevess ad/eodR; an
unrel ated system (or_application) used for managi ng changes, another system
for trackpaipndpd gnsteliagionnsubrproeespesndpthen koo tmethads treilimited) (o coYAingand

el anot Bl RERAAS OURLAL polSLRAMILIDG. 301 LIRLS BEALHE! B hiiLhEw

di fferent™ environnents. of a propet en ivery
process, tiy sdftvearé dplivespe proatisodh biihesé ehvifonpiedtesiondthe®nsls L cydobatird,

st and- al one systens, frequently gives rise to the generation of poor

qual ilPy seftvagmEcdich dires develqp tamrodyrctign i very plans, to cost overruns,
or to the inability to neet customer demands. The Applicant has observed
that present nethods are unable to enconpass the nature of the changes to
the different conponents of software applications, the 25 dependencies and

rel ati onshi ps between the the multiple platforms on which they rupn, their
mul tiple Ver s Ads PAReA HoplemsReAtap of b FBL 8t e 04 dRehedse ITPRERHHEBNt o

(such as i HeYBLORIEN brodAialidhd G HAtt fos AAMRCHEQN st ngng S viigas@t i on

tests, regression tests, system tests and production. Thus, there is a
need for separaechaierogandoss fisolated satebysteans/topmpdenent apbafiv\Eui)proes4s af the
PCT/ EPO2/ %9?83 5 . . . .
whole” software delivery process. For instance, a specific configuration management
15 system (or application) might be used for controlling different versions of code; an
unrelated system (or application) used for managing changes, another system for tracking
problems in the software 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



to manage the software systemalong its whole life cycle, from devel opnent
to installation in production. To address this need successfully, the

vari ous awoDiosms14enki ng up the conplete end-to-end soft waPE€THPOL2/®BY
process shoul d be neither independent Aor isolated fromeach 5 other. To
the contrary, nost if not all of themshould be interrelated. In fact,

t hese actoe omsagshbusafivizee systinm elbngsismdmlebievydes from dpyepateastodnstaliationt
required by a éher action. Also, the end-to-end software delivery process
shoul d co‘gé’l‘ C[]“ﬁ “tonplete life cycle of a new software product, e.g. a new
application, managing it as a whole, and preserving the integrity thereof
t hroughout the process. Furthernore, the software delivery process nust 10
t ake i nto acc@uraddtekathis afetdvanecepsfoliyicthe \arieus:aaqhmsexﬂmhingdtiﬁ ther embplétat
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above, an end-Yo-end software de Ivery process sed on an

i nt egr at eltbuld be nimnwgesmc& e@hsﬁctanm gh&&atewmeompmﬂteqmmd)wﬁamotherfeetmzy aﬂllso,of», a
sof t war e _product, %Wg |t as a V\hwnd pr.eser vi nériétt rity,
while ta 3‘“’1 tregd se Sty PrRSesSoY ‘i—?"ﬁ‘? Hsuequaple © ngy
differen r par n t
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parti cul aregrity thesecdrthrobgleait tlmef ptdeesspFetimntoten tenddfovare delivgry puaedshmustur r ent
systems nd nmet hods for deliveri n sof tware pr g ct's, coveri he main
requi'? e e QRSP ORGh G, ol Bl 86 ComResr P etk ﬂ@?ﬂggtﬁéeaﬂ%f_ the
| nvent | Ofhar 3% 1 REALA!E BuflR LampOAGRS G AR Fillibs rBiAROSEthe' A BROACI NO 2
process of delivering of software products to target software 25 product
execut i onthgniargst systeansnet wor k envi ronment, where the target units may bel ong
to a software product testing envi ronnent, a software product user training
environment, or a production environment within the network environnent.

The i nt egr at e¢hglaiRrdYeR @R @d Y6 DSIbBALERGA e EREAIORE 8uiments given

above, and for an end-to-end software delivery process based on an integrated

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 |l east one software product; a first sub-systemfor identifying within
the centrabosopasitory software conponents of a softwarePgTdPOv0968D be
del i vered; a second sub-systemfor crefting at |east one software product
package fromthe identified software conponents identified by the 5 first
sub- syst sisfenmgomprisdsi rccesindl- mpetitony ffor stdrisg softwhiengpnifrments dfesidieasd mae

sof t war e pgoduct .cK reat ed _by. the second sub-systemto the target
sof t war o SpiSaaroRkE DML forideniupgantius B bRl GAPTO SPTIER t he
sof twar e i i i 0| } j to
1 i e o o e L R o] B S Sl & 0
package dme ¢dievse pordctspaeksges from thd Gddmifiad pofivarer @dnpnientd i idenified thyethe

integrated data processing system copprises a software package
di st r1 butsh ﬁ‘ﬁ?’%g‘é‘?%%‘ﬁya fgd %‘gﬁﬁ’i‘tﬁ‘@ fondisyibuting dhe ginleast g warwars yadiest

package gg%i& b= tf@nﬁa ! g&ra Lf f re
conponenltggrsc, |gﬁ¥d?}2ﬁ1{e§gﬁd§a Pg'té ?t%%lﬁégr@t}%/{gt% et |% sh%tféggs t@% e first
sub-system al so nanages a storage in the central repository of the 15

sof tware conmpgnents of software products to be delivered. Preferably, the
i nt egr at ed daﬁi;)lélB (3186le SXGHHOR IS nicr (yhighe the (§H§WF11§e§f°équ‘i)dP?‘?1Wge sb©s P&t em

for per f&gmbﬁgdaaré)uédeﬂmgd REQLERS 18%anSi0; mneofﬁ?@%%%m ng @ﬂé%;all@ys@%n%he

identified software conponents of the software pro to be delivered. The
fourth sftwesyptodnctgtackazs by theswbhd afb-¢yistenbui | di ng process in the central
repository. 20 In a preferred enbodi nent, the integrated data processing
system further conprises a fifth sub-system for nanagi ng a process of

appl yj ng changes Ro0hed chivt@indd, AR ﬁlk%?a?lgd’ dafée#o\éé'srsﬁ% %ﬁt%fﬁ%t psadyct ,

and a sixth sub-systemfor recording 1 nformati oh provide e ot her
sub- systsorfisvand patieige nliggbati@d refasitonyr foc estaringy theystt leastdomd softwire mredictery of

the software product . 25 Another aspect of. t resent invention js a
ot hod etk oA i e 5pen b S BRtERS oot liellsS R bk
execut i qgtyaéaﬁﬁimt@bgqhwﬂﬁmy@g@ﬁ{mnt. The nethod conprises the steps
of . WD 03/021432 PCT/ EP02/ 09683 ~7

The first sub-system also manages a storage in the central repository of the

15  software components of software products to be delivered.

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.

20 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 software product, and a sixth sub-system for recording information provided by
the other sub-systems of the integrated data processing system during the delivery of the
software product.

25 Another aspect of the present invention is a method for delivering software
products to target software product execution units in a network environment. The method

comprises the steps of:



storing software conponents of at |east one software product in a central
repository; identifying software conponents of a software product to be
del i ver eawearmgn4he 5 software conponents stored in the ®EMEPAL/I09683
repository; creating at |east one disthibutable software product package
out of the identified software conponents; distributing the software
product package to the target software product execution wunits and

installing the software product package, thereon. .10 Brie escription of

t he draw ngs s%ﬁlélgf S WAEs CHRPPTSH aﬁfaagegeaﬁtf OPﬁesaﬁP’@éeerPf"‘;‘%‘fge‘ﬁt iao%’%a? | be

made appgssabrPy the follow ng detailed description of a preferred

enbodi ne theéfeof, provided solely by way of non-linitative exanple, made

with reference to the acconpanying draw ngs, wherein: FIG 1 is a

simplified regre_se_ntation of an information infrastr%gaue e of a generic 15
i

conpany; FI Gldentiging sgftyete caomgpents of ao8BrIaoduedp verRd @gioRgdhe
manage i : enbodi nent of the present
inve%t ?%ﬁ#@?%og@%ngﬁ%%iog%dm]%ﬁ%%eﬂg%%hgﬁog%l |y showing the nain steps of a
met hod according to a preferred enbodi ment of the invention for

i npl ementing an end-to-end deliver 20 process by neans of the integrated
management sy&eaEiREqt lpsione disgihytabilessoliwars RSt garlage Qb e the 1dreﬁf1%5‘f"grati on

exchang )éga&gﬂg ub- processes of the software delivery process
i mpl ene%togg& y t ed?l?%tt%’egr ated managenent system and a tracking sub-system

of the integrated managenent systemof FIG 2. Detail ed description 25 The
present invengiaqn proyides an integrated managenent stem and a ngthod for
WO 03/ 021432_%#7}‘@9@2%6@8 aregre gipﬁﬁ‘{agﬁéﬂﬁmaﬁﬂ?té?%fw Ut eXecBhal t o- end
sof t war %nﬂ@'ahd’ﬁfs%%l%é’&@%éﬂ%& i‘d&u@tl%ggﬁét‘ﬁere%ﬂ”pany having an information

infrastructure. e 1nformation I nf ucture of a generic conpany is
schematically depicted in

10 Brief description of the drawings

The features and advantages of the present invention will be made apparent by 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
15 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 delivery
20  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.
Detailed description

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



FIG 1. The infrastructure, globally identified by reference nuneral 101,
conprises a 5 plurality of platforns 103 of different nature, such as

per sonal wormple®ss, wor kstations, servers and the |ike, n@CEEPREWRY neans
of a network 105, for exanple a local 8area network (LAN), a wi de area
network (WAN) or a conbination thereof or any other kind of network. The
pl at f or rie ibfiementativel ofg compkts) erbes-end sofiiwirerdeliveyprocean Mathisa gen@lit as a
test environnmept TEST in whjch the software products are tested, a training
envi r onn¥RIPARH LG AP inforrpation IpkestiupliEsided end users of the software
products are trained in the use thereof, a production environnent PROD in
whi ch the software product runs for its intended used in the day-by-day
busi ness mandpe iEbtmationt MErastowgnas\of alfmerio EPAPInR s ehbasticully ddpRiddid on

t echnol %%[ gljil% aorgani zation | T_ORG _ _having the function 01}, managi ng t he
conpany i@ &r kB¢ iBHastmctuset glabally identified by refgersegaineral 18h epsppisgs (o)

conpri s n1S s for. exanpl e a software product  devel opnent
team5 DE%%%%%E%&%#% or0 St(#(e:(ng%/e {8% eht“rl%f gSng%s CREPE ef)sr 3’8&@?%}01187 new

r el easesgerQérs \ad $he ke Ohetwordd BY rihé WRLnBHRHLAVS, R S@hpRes Soddl QECt

buil ding team BU LD responsi ble for the process of building, starting from

t he sof ook detl), agvide atea netweskd WARJLOr cbmbination thesof onvayethpr didtof i n a
target envir.o nt....a_saof tware. package 20, creat.i.on { eam PACK responsi bl e
for °t he SEHE R Hager R i 80 pREE RO pmn LG i HERR] Blittanms. SER ar ger

pl at f or it dfFrohehiEEBTERCKhiER theddiv BN PRIASE 2B sRASOTThiBILEnRAEKASR:
distribution team DI STR responsible for the distribution and installation

of tlhe JRAMainewhishchedetsndey ¢rveussrsesitthe roftwany geidugts ard trimed im thenase

prescribed enviro nts. The ne rs., .of 1h ariqus tea oper at e .on

pl at f or %EerT 72 Wé?@&%%ﬁ’éaentvgoﬁwe?ﬂ?@ﬁo‘ﬁltné;gr%grso gre PFP%?SR{“& I dBnnect ed
to the ﬁﬁéﬁﬂé@ﬁsé&qhw&afyl\@ﬁdaﬁ&&ﬁéés RndRnidA€ 0P8 BHhanyVENt i ON a proper and
conpl ete end-to-end software delivery process nmay include the foll ow ng

sub- processes: configuration managenent and version control, change and
pr obl em man ment . _bui l di ng, packagi.n di stribution, and. inst tion.
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contr ol hawilly RhOCRBEANDT Bfnaging the company information infrastructure. The IT

15  organization generally comprises several teams, such as for example a software product
development team DEYV responsible for the development of new software products; or new
releases or versions of existing software 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 software product in a target environment; a software package

20  creation teamn PACK résp’ohéible 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.



identification of the conponents of a software product, such as source code
nodul es, binary and executable files, configuration files, interfaces,
dat a nodewe,03020432 st ructures, entities, procedures (i nst&CratPovoveshd
configuration scripts), and docunents.9Al so, this 5 sub-process nanages the
different rel eases and versions of the software product conponents during
the devel opnefibe | térfignyation amhalgempﬁt tanglc kvendion heontrodv GlibHprawess | ¢énableso
enabl es igent flcatlon of possi bl endenci.es a ng el enents of t ar get
sof t war e 19g3iH1catR §f kg epMPoREntsP MP aﬁeonraé'ﬂctnav b HBrge, eqdegmed 13% as

pl at f or S r t and
o gat norina it EREuapICHRR odfiugl i B, TLHBLS, SARRARIE Rl Rryclbi )

thi s subemitizsepocedites (inktalatis bhd cb@ﬁgﬁﬁtﬁfnnw@ts)ahn@rdochmmst Adsos tthisus of
a target software system.in a specific environnent and phase. The change
and pt ob$Wnpieasss geipages sths- gilfrens relpases andcyptsiass of theesafive egroduct

i npl enen ¢ i V, p nt er ed
errors.  SiopoinfiRHE L U GORRR IR WSt kR RRI WP B O ARRNT 2

devel opnaibldseidentificativnl esf p&ssibie idepdreioRoiés amohandemeits tof 4 itxgat bcbmav&boul d
be identified and controlled, this sub-process may operate in ful
i nt egr at PO Hvhisk the seityaicapioghctrman dendaltverndd(suel g aatéosmy, raperating

sub- procgs [ ner at r [ run a
Sof tver oS RS, Bl ASRERRIRETALT, Bla 0T B RS, V0 ¢
envi (@nnegttharn thaphgihf cicin asTh ehoRO TEU ¢ds sliwbrolcesslrﬁﬂaesl ﬁtqidsﬁnlemé deteirfiine

sub- process requires the correct inplenentation of the confl uratl on

manage meHtany iuns, e stabis of giares! sofuBrTseELE 2 spscifiiegvisenped kasehui | di ng
sub- process shoul d know what needs to be changed, where to flnd t he

el ements to be used in the process of building, and what procedures shoul d
to be trigger€at clmnguanéwdhmhynamgadetﬁe;ubhﬁo@emmmi antrof of the chafidesar e

pr oduct The pack sub- proce S s ftware packages _in
i nstal | almrge%rftﬁ&o er@%meat#ﬁp felhtﬁ ?lée&ﬁ? PF fQs0 ved%ﬁcaumg@#.e 358 Sug
utiliti e&fﬁ@ﬁ@@&nﬁ&eﬁ%@dﬂ% Aretglaﬁerhﬂeato@'nl.&ﬁﬁ&ﬂb %ﬁébde%fi’) ﬁi%ﬁ%telﬁ ﬂ%?&'ére(ot he

correctness of the installation sub-process, Ira al t hough not
mand&t orl}a;lplcmatt & ¢lenge ot & Katd oug Heulthbe u@m:lﬁdd a(m'i ceutrollmdt timmuh-pmea:ssent ion
by the end user rpose, .t he enerated

cont ai n DG i i Hcwrdit Bt B keune R Aoeted andaerm Futile r s

opti ons, sbtprBessi bl e answers request ed

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

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 building
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). Toward this purpose, the generated package may also contain the necessary

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



WO 03/ 021432 PCT/ EP02/ 09683 10 during the installation sub-process may be
correctly recorded. The distribution sub-process nakes the software package
gener at edwpDre3b32 packagi ng sub-process ready for install &CIrarozogs3
available to the target system Finalll§, the installation sub-process
installs the distributed software package in the 5 target system i.e. on
t he pr esbwingdbe ingtafjetionpfubiprocess inay decoredhpoeeddedy envi ronnent (e. g.,
testing, production, training, etc.). This sub-process also creates |og
files, logging the changes applied to the target systemin consequence of

the install atign ot iEaSofi HRkes RASKRORe MIROSSRLLA! |RcAkh B ongss My

also informt t1on" managenent team abo the conpletion of a
successfpackaging sub-precdss ready dbi iastalbationemdtavaideddy todhe tcgdt oysterh. t he 10
installation fails. The integrated managenent system according to a
preferred enbodi nent of the present invention includes a plurality of

di fferent Su%&g%f%%mséaﬁmoﬁ%g%ﬂrg&sg E}?stﬁgsgfrxéaﬁl ﬂouteﬁ%‘ftﬂfa%gaﬁtg fBkNg up

t he software ery process. I'n particu the 1 ntegrated managenent
Syst em aaget systgnt ie. an piiepresdrivdd tdrgeepibdoinming cafespbadipg eseindnment dagi, on

conprises a configuratiqon managenent sub-system i nplenmenting the

co%: Igurtﬁﬁtmgn H@‘rgg}%et:ﬁ‘%mlﬁﬂd eWgr g?‘%s‘élgﬁ’chés @%C}ﬁﬁn@é e@g;éllﬁs’%ﬁgﬁ% thgng
robl em enen: :

P Q%u%@“x%d 3 %é%;éeg@%tg@n?g%gi\%g%g @{@?@ﬁnm BF 9R Sfhware .

managenen -érocess; npl ementing. the,. building
sub- pr ogqeskage. Thp dnsAdtiog sulsplvceyssheynaisophfomihé digtritutiop acdragement team

sub-process; and a distrjbution sub-system, 2Q inplenenting the .
di st ri biabogh thenepmpietion piag SBrressivl %E%@éé’?“%@@lgﬂgs%mﬁﬁg‘f g‘i‘r@ﬁ"é?‘? drike one
or npy e spafiddCragyb- processes of the software delivery process. The

sub-systens are not isolated, but rather integrated and interrelated wth
each other in order to nanage a software product along its whole life

cycle, from gdevelopnent to installation i roductjon. 2 ddi ti [ 1y,
The. §nt egr at el ERaHb AT E AP SEED Beuied 6 & TREtenrs Tt o i
the pr esﬁeéenit %ﬁﬂf{iéﬁrpﬁcﬁﬁé@é bﬁﬁa’ﬂitﬁ O IR NG uB ¥DsteNS tidiplerhdttBGtAE afferad

interacting wt e other sub-systens. The tracking sub-system captures

and i nt egbapresesses making up the software delivery process.

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
suib-process; a building sub-system implementing the: building sub-process; a packaging |
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



WO 03/ 021432 PCT/ EP02/ 09683 11 information about the status of the
software delivery fromthe other sub-systens along the various phases of
t he sof t visip@3@dzl4B¥ery process. Phases of the process and PSTUEPo2/0MBECt ed
within the phases may be recorded by tlHe tracking sub-system Also, the
tracki ng sub-system nmay keep the nenbers of the various teans within the
| T or ganinfermiaginn Bboutfthe steds abthetsofimarsddlivagr Bomché vibeysybrootss, almg:thpdi ng

to their ral es .and rfe$ ibilities vvlth such._.an organi atlo[gl ?
a schenat'PHOH REResH ;}B E\ © g ﬂl‘?ﬁﬂp’f"&e%gn %“8?9 FTEPY P SueR L85t ed
manage r o f

rvoot T o) BeBhARE A0 1 Jeoel By TS Hhch AR Honl] ALSS RE WBEBRe |

r ef er encaibraysenama30 keepa tict mlambm of rifpo r'variduss tdansywithnmstl&r &r snrgammtmnal I y
represent ed as func@h]%ggw bl o In particular, . the confjgurat]j

manageneftorEizg-abput ?raé% IY?WéHOWS»&CS@Q“@dS thetgalss a SHﬂ!i‘F’Ibg‘itWﬁ

sub- syst VA Kr s), the packagi ng sub-system by bl ock 207 (Pss),
the di s?ﬁ%usy%gﬁséggﬁﬁm by bl ock 209 (Dss), and the change and probl em

managenent sub-system by bl ock 211 (C&PNES) Additionally, t he tracking
sub-systemis entified 15 Db ] ock 2 S The conf.i guration
managgn”ent su%fcg Yt %aﬁ%J?IP%kMP% @3&% aﬂf%é vepiptegratefl e
conpany S

Copoal Y in ARt SRR RAEE Y prefl ﬁaé*ﬂ%%%@ﬁﬁ. il prphCIrEtdEhe, |

packagi nigptepidied ;mhmgnnﬂﬁ? sysémal is. 1dbh@ﬁe:dm whaled)yprefdnémmmmmaglmmnd the
sub-system, 211. In turn, t he packagi ng 20 sub-system 207 interacts with

the H st$qmRATEBhSWotystepms aseschspytically sepprsenisd ﬁéé‘n&ﬁlﬁﬁi‘iﬂ?’@ﬁ@ In gyrticylar,

inventl

di stri but thﬂﬁg&%%&;ﬁr%#&f ?EDRSSSL@ @X&%ﬁfg‘@é@tﬂ\%ﬁ? | st ributio rgpom tgry 217
can be aabesysieth by bloek 288cEsy), nthes pdvkayinp esubAysiemlbe blosk rZOUu(]i'ss)) the
sub-system 209 is capable of, distributing for the subse nt

Unst al | RIBRIGER SHBSESt top dubleek 299 AL © {chRRESt a0 aﬁ%g%@%s%?m
prescr | hag. o8t b RIGR! A ((Rpiise/ R Riddifnp! fE4fkiial 5% LEAE etk and

the testing” envitonnent
15 by block 213 (Tss).

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

"20  sub-systern 207 interacts with the distribution ‘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 feedback fromthe
WO 03/021432 PCT/ EP02/ 09683 12 target platforns of the various

envi ronmewD3besr t he software product has been install @¢T/EPAZ09633

organi zati on devel opnent team DEV intd2acts with the change and probl em
managenment sub-system 211 in the phase of devel opnent of changes or fixes
to probliergst phatfdrms hef ithes tvatibexd esdfdnnamés wherhudhe sdfiovarchanglactahds fheed! em
managemnent I?ucg-system notifies the devel opnent teamthat a fix or a change
is requiP¥89%r an installed software product. The configuration
managenent sub-system 103, the buil ding sub-system 105, the packagi ng
subsystem 107, the distribution sub-system 109, and the change and probl em

10 managenentTiedi-ayatietioh dbvetaymeitlteann DAVAGiteratts kvithithe thagk aildpoblnsy st em
113. In Fig. 2, the functional interactions between the sub-systens, the
reposi t opfiagemenfsub system: 21d i theyplhase of devedopmant @& vkangesrenfixesda prehlems

schenat i ly: i e Jdines. In der _to inmplenment and

i nt eggri ate hﬁemg%gécg%gfe%@% %go Sﬂ@?ygl%aéﬁ% %dt Rrogge&xh.mﬁggxgﬁ%tr g‘fbéss?s%mn t he

i nt egr atredifien dRodveldpniystea thats fk trOcHafgd ﬂ;eregﬁi%ﬂ FRRMh&altd Spivako] ect,
exi sting software products and tools may be used, as well as other software

conponerfr@dWbyel oped specifically for this purpose. The specific functions
of the various sub-systens will be now described in greater detail. 20
Generally stated, the configuration nanagenent sub-system 203 inpl enents

the confi gurkieci configmatoe MRmbgdnsht %%@*MQQBI thel busldBrgP§RCH5RnP103, hEe
software del i ver process. In particular, this sub-system perforns the

t asks ofParkpgiitg supsyiemokiya thez disgibution sutcaistans |1m;ng1ld the cbengsoarshproblyin a
i , cod ' i i e
kel dustaBiele b e A0 T MG RRAR IR Gaok a0 3R Bl s “iara 25

structures, entities, configuration files, installation scripts and
response files, configuration scripts, and documentation conponents, for
exanmpl e del i v Fig. i 20 they feactionsl iderpetiping petween the sub-systems, the repositories, the

target environments and the development team 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 software delivery
process. In particular, this sub-system performs the tasks of identifying, organizing, and
controlling the components of a software product, such as source code modules, build
scripts (i.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 gui des, operation guides and user's guides. WO

03/ 021432 PCT/ EP02/ 09683 13 The above conponents of the software product
may be, fwoOoaxampl e, devel oped by the devel opnent team oPCprrPoiesesl from a
software vendor, and may be provided By the devel opnent teamto the
configuration managenment sub-system 203. The confi gurati on nmanagenent
sub-system 203 stores the software conponents in 5 the associ ated secure

central repository 215. Additionally, the_configuration nagenent

sub- syst em 208e aksivercomponapts oh thegofiwarsRrodust e’%?r ?%@ﬁ%ﬁ?‘ﬁi‘?%ed by
conponent s .t hy oughout thei ' 35! 884 nB9Pe H6@R&I by AgK of

t he evol%? ﬂ%’ﬁfsol’ hetréeé(%?,&e%%gﬁsﬁghggg%g&%‘g?é?%ﬁnafi on o tehﬂér st at u%, or the
versi on @velopRefias@nitdtir conEginfation anuagenrnentb-sys@nikd3d.her nore, the
configuration managenment sub-system 203 enabl es the recording of
dependenci es and rel ati onshi ps anong the software conponents that nake up

the softvarg,prg }gu;%tgogén{aﬁ%&%%e Cutt SR ELR 503 g@%ttns@oﬁ@%gtsayag%boﬂaﬁs he

managed as a contrgu n managenent s em 203 not
onl'y sassit £Sodidted sddhRUehtrdl repbsitode28Rf t war e product, but also the integrity
of the whole system Al these functions 15 reduce conplexities and save

i npl ementation tinme, inprove the quality and the productivity of the

sof tware produgction process, and sinplify fhe A FEVI TS

of tvar e ver digHiomheRE Rane R BBt R T R B R

i npl emen}s JERRNE BRAGE s6fFarePERRRRNITRRAUSHRN! theiu kiepelopmest Tife dyokessabd war e
delivery process. In particular, this 20 subsystemperforns the fo]l ow ng

funct i orleepcarkr ol thi reyolutions fisreofe coabling seasty ddtermyBatianyohthe51ata o8 B oduct
and the resolutjon . aof errors; su rting the steps of the change and
pr obl emW%%I&%?Odfdﬁ-aﬁ%%ﬁgggmlﬁ‘ﬁ%ﬁs)eéltt' steps include, for exanple, the
detection of problens in already installed software products 25 in either

the testing, training, or production environnents, t2|01§ a roxal of ..a
chantfe, the North@none.4B9 cPaffgyEpaoy mappEgment sub-system enables the recording

of dependencies and relationships 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



14 verification of the output, the inplenentation of changes or the
correction of bugs, etc.; keeping track of changes and probl ens, assuring
t hat t he wbangzi4and probl em managenment sub-process i s su®CEFFEPHUNY6H3
realized and that changes are properly4 authorized; 5 assessing the inpact
of changes and probl ens, thus-enabling decision nmaking, saving costs,

ef fort andificati®] off the bitptig thenignpldmerpativl efichaigdee pntheabirectiqur adfdbags ebased on
simlar errors recorded and managed within the sub-system identifying
whi ch el enments of code are sources of application problens, or which 10

code el enent - Lk [ n g ; | at4q nges
and fixes t h}e%ﬁége@%ggﬁp lﬁ%dgggswgﬁﬁ %%gﬁgn%ss?ﬁ@g?itﬂéﬁg%ﬁ g%vg{rdspg)r?géﬁgf t he
sof t war empiizpetieht sababbdesy ikheudcebstollyat teahizedn agfediat i chamgéd wae epriperignt s,
across multiple versions and environnents. To acconplish a correct problem
and charfjéhgitzedgenent, a robust and proper 15 configuration managenent, as

well as an effective version control, are required. To this purpose, the
change and probl em managenent sub-system 211 nmay, be fully integrated wth

t he gonfi gur aisk@pinFRh@dpipadt ofs tilangys bRdNp2ehiems; UlblisHentisigigatiédvionremiking, hat
the end wuser is able to determ ne version and rel ease, and ot her

char act eteving costsofffartanddgnenar e  conponent to be changed in the central
repository 215. The configurati on managenent 20 sub-system 203 and the
change and probl em managenent sub-system 211 nay be thought of as a single
sub-system i fapiliem@ptihdgrobleen d¢tdtbingtivh srbceso Bhded wnadimnilir, erves sicordedand r ol ,
and change and probl em managenent. The buil di ng sub-system 205 i npl enents
t he bui |'8pnaged fHthyt hesd-spfeihe software delivery process. In particul ar,
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
bi nary fil es ideifymgeviick dbthent oficodehee sairtesarfappticaiont problemk,cort whight

systens. This sub-system al so 03/021432 PCT/ EP02/ 09683 15
y 10  code elements m%{st be moAifsled tvo\(?mp ement changes; an

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 binary
files have been generated. In greater detail, under the control of the
conf i gur awpwa/opeBrgenent sub-system 203 the buil di ng subPsygPenIwesd
automatically extracts fromthe centrdf repository 215 the 5 required
source code conponents, and builds scripts and any other el enent required
t o bui | cenpbles ddértifimatonpobthe ctersidin off sotute ssode rogy sthéah binarys filss hayvh dsen
conponent s tg[) he proper building system Depending on the type of source
code, tHEBH9%i ng sub-system 205 triggers the appropriate building
script, building system and the target execution platform and
environnent, to get the correspondi ng version of the software. 10
Afterwards, tlnegrsater dytsil,amd20 theactintohtof che cynfiguation inemegenehi bwssyskean have

b ted._int th | jt 215, i t k 1
Sour ce PG HbG R RAnE R Y20 AR R ct i o RS e SR |
not devel, 4! 3uRRURGe BY¥mbSRntsT aRE %ﬂp& géﬂgﬁpalmian Fﬁ)%f @ﬁfheaymfagé&%f rom a
sof tware vendor, 1 n nost cases binary files are exclusively 15 delivered

and ar e tugld the sbfewgre pesdatie Then, nhik Bub-sgsem, tranbfersiihése dongposeris far the psspeneed

not be perforned. The devel opnent team of the conpany | T organi zati
suppl i ePuiling,sysiery Depandipgpen dhe Spengt somce SPesadh DUUARE SGEFRE 205

confi gurat | - ] whi t t ith the
ot her “conpias FEARGHERb AMEKSHE Buililersyorcdh ARG Eue(ERl B it |

20 The padkagirogmsntbtopesihe tozspondiperesidsofithesqfadcagi ng sub- process of the
software delivery process, and generates the packages of the software

product, readying themfor distribution and installation in the target

pl atforms of d&,ﬁm&sw By RRY 208 eﬁ%ﬂ@rsﬁ)recspﬁﬁ%@i &Rk idat #RE HRagkagi ng

sub-system 2 gener ates conpressed so re packag ready for
di st ri buyteneratedlinesthe patibgpssiton i keepiag sath vbthe spuroe from @bichithearhavei | es,
ei t her gbenerat ed in the building sub-process or provided by a software
vendor, PesR&easRtedhe other files required, such as configuration files,
initialisation files, response files needed for unattended installation on
the target platforns, or end user's docunentation. These files are
aut omat i cal | yWeen e saftivdry sydtempia aloh gleneopashinshysise bry fthe AT tdrgamzstiion diut
repositary 215 under ﬁhe conﬁ‘gvol of dthe. confé gura i on rﬁnagemsnt1 suh-system
203 V\lhlle ca purchased om a SO arc vendaor, in mos ase mnary Iies are exclusively
15 delivered and are not to be generated. In this case, the building 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 sofiware product, in the central

repository 215.

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



WD 03/ 021432 PCT/ EPO2/ 09683 16 identifies the conponents making up the

sof tware product which are stored in the central repository 215. The

cont ent owotobe2parkage depends on the type of applicati onPCodPOnm®I83 t ar get
execution platform (hardware, operatihg system mddleware), while the
packagi ng sub-process and the package format may be independent of the
package i¢amifienthe Sonfreents amkitpeubtisi ®ftwfaré pfodnotawhion aper siovedednl thyy centiial
packaging teamof_the IT organization and recorded in the trackin

sub- systrepgsiterye b dihsgiontsnt o @ﬁ?&?ﬂwpen@s% g}f?styi"c’) 0? ARPlGataR £Pdg g@%f t war e

ackage [0 aat h I . r
o twar dagroagehtil pRHGh R Gt erding Sfecnf iRl iE) AhaSHE Rekdioe o
rol e mayubbeodess Mdepackdife HahatSary be indveiBihi efthe package cdAditNT Server,

etc. Preferably, the packagi ng sub-system 207 stores the generated software
package in the software distribution repository 217 of the software

di stribution.sub- Séi‘:“g%’%@g‘ﬁ in}:&%paifioég%%md%d ﬁﬁ%ﬂ%?ﬁée&tggpg%&rﬁnopﬂ%v@ed by

t he tracking B.& 3, every onent war e product on

each pl ajfafimtieanande redsdell Vini terntadkirgd subveystan, ite pdrkpgingidubesystenng@07 t he
correspondi ng install abl e package containing the correct version of each
of t hesessignpiontbagsndraterhseliuars pprelagea rolesthel musth wach &b ef thsrtprast system

Addi t i | | h ' . ' ' | d
packaged A} Peontar e osfeaf e iRy SRS ORRRACH h SR NGR B B P00 |

t he SOf thaaWenddwstNT BOILI S¥ivdr EQES drids\clizdt] SAP NhSereffetonar e di stri buti on
sub-system 209, while assuring that the resulting installation is 20
i dentical, independent of the target environnent (such: as unit test

Cogr ossi on. | daPREP packiihe S LAY s B O b o

regr essi on ted ron envi rorfment or pro

sof t war ghélissfifvabyl disoiBieh- eysditery 209 ofmpiee s aret digtrilnisdn isbbrsystemazay.
instal |l ati on sub-processes of the software delivery process, an:g per f or s
the di stThaplt foorthispmsimgdinfergiatipn apioyideds by nidesreking sursrisesldn Yy

oo i) R A BE IR S0 b
di st 1si bysdssiblertepesihe@bitespbiding distalablet frekagef dontiing hedortctiersoy of ¢dcks and
any of these components from the software distribution repository 217. Additionally, each
version of the software 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
rltes't environmert, 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 software 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.



other required file, such as configuration files, initialisation files and
response files needed for unattended installation, so that, once the

i nst al | atwon3nti14a2 package has been initiated, 30 either r@quaEromeesy the

i nt egrat ed managenent systemor forced’by a target platform no user
intervention is required, thus ensuring the correctness of the installation
process. WD 03/021432 PCT/ EP02/ 09683 17 The distribution and installation
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publishing to web server distribution, or sending through e-nmail
di st ri budistoibutiod,| stieemengs disttibais, addieicteddidistiibationt r oascadech disthibutiomake

use of either.a "pull" distribution technique, .a "push” distriputjon
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It . . : . . . arOf e

package T ol Rt RS ODRTAC G, mhlkE et O L P PRSPPI v
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t echni que, "t he Istribution of the software pac per
conbi nat Inche plish Astrimsion devtinjoué,| the tstditnitipunds inifetpe byl itigscdiwatlé fifsartemion

circunst ances, a one .of these techni ques e i npl egent ed. and appl i ed.
5" WiHon, SrcuaieEt A%t G e dhs OtNAGS DA HEE HoTa e sr BT dsteoKPRar e
package Rassitd?fei7 WOkl 1|§1€ Q%rg&tzlgattf&%s'. i tﬁ&ﬁﬁ@#ﬁxﬁfl&i@ﬁﬁﬁ{mﬁ BRMBiqueNgheUSer s,

or any professionals involve ependi ng on the target environnent) nmay be
not i f i eddiktyibtihen bf dcksaftyase padkugd snp2fiBmed vy alcahbinbtivn ohths pnsls pad eoil209

di stributes.the software age according to the | e assi.gned thereto by
the packEGRHERS D sl B GHIcISe SHDISIEICRT. 1Y RS- oy CFe eoNies oo B,
strictly @ﬁgﬂtgwandlgﬁﬂﬁaari ly inmplement any specific sub-process of the
software delivery process. Rather, this sub-systemconpiles information

collected fromthe other sub-systens about the status of the delivery

process of eneric software product along . its.whole life cycle. Every

pro Cgs: s step cH, ?cscl:ordsmg tto pl‘OJCCP directives, éhe 1gstaltlzﬁlon c?fl a softwate package has
been authorized, the testing team, technical teams, end users, or any professionals involved

(depending on the target environment) may be notified by the tracking sub-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 process 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 inctudes



performed, every detail, and every event detected on the integrated
managenent system 25 nay be recorded by the tracking sub-system 213. For
exanpl e, WO 0af2148f or mati on tool this subsystem provi des PefT@EPAROI687 about
different software product deliveriesl@nd software |evels, building
results, distribution or installation results, and delivery status. In a
preferr e eéﬂ@b’omcmt (eafrailhimol, Mlauﬁomancall}eddlwarslqnn@e ol efesheiinizishigenc| udes
WO 03/ 0214? CT/ EPO2 0968 aeﬁ‘ %gt(#gnl c mail (e-mail) tool, %hat
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events occur, fof exanp when there is a transition o he 's f the
del i ver yAutoMa)ntﬁtﬁcatmmﬂayfel-maﬂ ingessapys nfomid theesaalges of tHeaeards athe Mghber s of
t he teams at .the right 5 times about the status of deliveries; in

par t iPcul‘ges Fpug t é qriT"ﬁWS’i’"PFs ipreartieglas thiss By steme IFfermsdithe t9aBut i on

aboul 1 heygelibes rydlailbw& S0k WRI 1089 KRARS o rTF. paliegiat ed managenent

system out| 1 ned above carries out an e delivery method
that includes the foI I owi ng steps: 10 recording versions of the software
product, i nc\Lr din vant details such as version nunber, platform

| anguage, Faie dagRageraent pystany outhinedi pbryes aarisy sué M0 sndthendy t eam

(e.g., @oﬁ@afeldgno&gw&hmagﬁ%aesﬁ@ ofihy ! T organi zation under the

control he confi guration nanagenen stem 203, | oadi ng pi eces of
source code in the central reposi tory 215; 15 managi ng source code within
the configuratiop mana e sub- system 203, . whi.ch assi gns version

nunddrs, st of¥ET4Ke V€ 8 e 8piEware Pradechmingiyding releyatindstaile Pk, aet ¢. -
if not %@ibhdﬁﬁnw ﬁla%f'rhv‘@ah nQQVrel nlt% eIPd nﬁlr ﬁﬁeftlre% sru%rgggttéﬁl source

code stored in the central e 05|tor bu I

sub- sysﬂéirb?@ﬁtealndelgncteconfmmm mmmgembntdbam)]ef dmnﬂ]‘ gxgaﬁizatdml m@deag&rre nt
sub- systgqrﬁ()i@%,th the control of the confi gluratl on nmanagemnent

sub- sysf 9@ ﬁ”Pﬂénan@%‘?’i’é‘?néF‘étﬁsﬁt%lw £ lPpHEE Bieges Hsoprogepde in
conponeme%eﬁ{raltrggosﬁgf}lme product, such as configuration and installation
scripts, in the central rfepository 215;

15 managing source code within the configuration management sub-system 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, extracting

25  binary 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;



under the control of the configuration managenent sub-system 203,
extracting 25 binary files, docunentation, and configuration and

i nstal | atwon3szrpts fromthe central repository 215 andpPChEPIress3 of t he
packagi ng sub-system 207, generating al%oftware package to be distributed;
WO 03/ 021432 PCT/ EP02/ 09683 19 sending the generated software package to
t he di stri but b&mling)thes genesated Gofiivare pagkager tdthte ditritwsionofubvinstemp2@k &are t o
prescribed, target platforns i rescri bed target virqnnment s, under the
cont r ol gifsui‘tﬂléﬁai F QYBW%E%%%S&PEW%@, %ﬂgﬁ‘th}@%W%dnéﬁﬁFcf‘h%‘fé‘frgFtng t he
5 sof t wargyipafmia@e on the target platforms of the prescribed environnments,
and updating the tracking sub-system during the process, recording therein
the steps and issues. Additionally, the nethod provides for nmanagi ng

sof t ware change d fixes_to .already delivered software products under
the control og’@%ggec%ﬁ@ of the ‘HF%‘BP% S“gtﬁyﬁtﬁﬂ’a%éiﬁﬁm@%lgﬁétwl ng the

Ref er ence, g ] inplified

fl ovvcﬁar 1? Ofé@argﬁbﬁﬁe%gggtt%n%@ %E%Oﬁ%f%€9%@hﬂgg e%?%%?%&%g the invention
for inplenenting the end-to-end delivery process by neans of the

i ntegrated soft e delivery system previously described. 15 The exenpl ary
enbodi nent  of uﬁ??m&ég%a@cmgts ISy FeRAUEg He JEpGasbaerarigstheisin the steise in
whi ch a Qﬁcﬁ’is%ﬁést.v"are product is fully devel oped in-house by the devel opnent
team of the I T organi zation of the conpany. However, the nethod according
to, the present invention is adapted to inplenent the conplete end-to-end

software delivery. process independent]y of whether the software_product is
devel oped i n-%gf}é’é’g%lry’f%? r’ﬁn?ﬂ@g pﬁ“})”‘ies T ms%’f‘&iérqha%f’st% ﬁ’_éﬁst"_@r
case, SOHRedf HBeRIERSHIHRE pRdRLR ﬁr?de?tﬂh@g%%lgrotl her PP BEbeChnd ?I'Jt)lﬂg[hng) of

t he nmet hod need not be carried out. The net starts as soon a
develldprennageszomnt sifb-systenc@hbany | T organi zati on decides to devel op a new
sof tware product, or a new rel ease or version of an already

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 according 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 furnished 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 software product in the tracking sub-system 213. Information that is recorded



exi sting software product in order to fix a bug or to nmake sone changes. 25
First, (block 301) the devel opnent teamrecords the relevant details of the
devel opedwe®BwasE product in the tracking sub-system 213PCIrPor/omss on t hat
is recorded WD 03/021432 PCT/ EP02/ 09688 20 nay include, for exanple, the
nane of the software product, the rel ease/version nunber, the name of the
| eader omay elutley Eropemple, thaname é theaofwhrepreduct tie 1eleasd/ varsiom awmber, he
| anguage code, t rqduct  docunent ation references, the obl ens r eady
ot e et ot R GEL oM st rihe SR P Ui SR ER b ¢ he
control ehgldie GABI IHRYBELANISRARARNES roSithos heBrovilids diddgydeyal, apgent
team |l oads”into the central repository 215 the conponents of 'the 'software
product indé¢maned clengpes; end swotui | d and run the software product. These
el ements include, for exanple, source code nodules, build scripts (i.e.,
makefiles), build docunentation, interfaces, data nodels, data structures,
entities, conf i i 0 i i . L o) d
Fesponee {1 o PPk IR dR! eanizdt o e ERnBb DR cEmAMAE FRWNGR, s
for exanpdd thtetévebopmenid ftexnyaddds ninfoathp |centedli ropositdast 215 piic bbraporieits exf, the
changes applied, etc.), building guides, adm nistration guides, operation
gui des, afe prodyct 1 ere Fequaeed, tepruald and aun Hie wittyeaee prsstuct Haewowsmgitsat i on
managenen - t 3 (@ e s¢; of t
prodact o PSP TN RBHER, sobiter B Bl dl? AAETQRER 28, BIEAR) WIS o
t hi s ai moduhentidve] DppIRBes, tdaanmodeloy disa stiudtives,t smitics,nepnighratiyss tetipts 213 t he
information to he used by the_ configuration mnagenent sub,-sy?t,em 203 for
per f &9 i Flgs:t Hestalbiop operinth c prdyi FgPakie Hieredororthe henatiepded t1gstellatioRpdRdnt or
conponen un{etzt%{ioﬁ,%ﬂkﬁhﬂfotr@Eaﬁgférd%ﬁv ﬂﬁonﬁ&iomg@mﬁoﬂgi\é@, BRA fiRdpse has
been conpleted, using the tracking sub-system t he ‘devét opnent téam
reports thuagavppliedidtd.), pudfingtmidesf ddnanstraptiadgidtes; bperatioB Grijles, and tidee's
function responsible for delivering software in the IT organi zation. Then
(bl ock 388§°% he buil ding team checks that the building scripts and the
docunent ati on generated are correct. If during this check errors in the
generated buil ding

As represented by block 305, the configuration management sub-system 203

15  controls the components of the software product stored in the central repository 215 and
the versions thereof. To this aim, the development team records in the tracking sub-system
213 the information to be used by the configuration management sub-sysiem 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 I'T organization.

Then (block 309) the building team checks that the building scripts and the
documentation generated are correct. If during this check errors 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.



25 scripts and/or docunmentation are encountered, this event is recorded by
the building teamin the tracking sub-system 213, which notifies the

devel opmewD oB@2mB8Df the necessity of correcting the erroPST/ERDY/@0683 he
devel opnent team corrects the errors, 2dhe preceeding steps are repeated,
at least for the software conponents that have changed. WO 03/021432

PCT/ EP02/ 0968lhe ftwhhe psodirtina rtkerpbuitivic tordes to Igemeriaithe binarsofitbs requireddaer at e

Fopr esenbks 9 SBER BoduciREEoIENaky retenh L Dfekctiy B BhRRREEES 'ai ng
sub-syst em %ﬁ%ﬁ%ﬁoﬁ ttl{ff bﬁﬁ&'ﬁhg &ubQ9ftel 2 Gkl 15 5'51&% coll ERRRE Y Yerdial,

under the e configuration nanagenent sub-system 203. 5 The

bui | di ngrepodtoby 315 imd&Sht bairet bbthesofififratiorBhadagehenbiubasypieli 265 gener at ed
in the previous step in the central repository 215. As a next step (bl ock
315), the building teamrecords the information or issues (if applicable)

Lot BB A S Loy A B P il 0

tracking 10 ucces farle onpl®®t i on,

rel evantthg%a%&ls S{@qhtmcehﬁgwep@gtogozwfent ation, etc.). The tracking
sub-system 213 sends automatic notifications, for exanple in the form of

e-mai | nessages, to the nenbers of the building teamwhen required. At

this point, the software.a jLation..has been built. . £ .
packagi ng 13&%65‘%‘5/%?%@?1%‘8&1559&‘53’8@85&8@é%cr(r)l %Je%lgrlgﬁggg eorglgs?&regg}ofondi ng
i nst al | alyl @by 8Bkl toRRE KARaréDbOGK s@bd bf bldore309, 32160818 ln B tidking
confi guratpi on rmanagenent and version control sub-system 203 the packagi ng

sub- sy st ams6Eme213 degs sheemsfther diledreompletis irelvnt isass.t laek obfre
conponent s requi.red t ploy . (i.e., inst and ru t he softwar roduct
on a pr eg%cﬂlplﬁg@“?%’r 5@3' gﬁ’ﬁt ?%‘ikSHg L T ‘fﬂ%g ?’}g FiAe 10 w%{t\?)élrgfsg) Ti ke
binary a g Sffd e mésIsded! {AtHeOMeRibeisPbE tHd buil@ifig itées Iwhen
response%rﬁ)g%%?gl?yunattended inrllst%telgati on, econfsi guration s%ri pts (if
requi r edlequicahf i gurati on docunentation (if required), end user's

docunentation (i.e. user's guide), adm nistration and operation
docunentation, and the other software product conponents that m ght be

needed to dephonid F@in@,(}flé \WeftwarRlpPlEioh has bBen Pits By Beshsestthe packaping and
on the B eécrl S0y e El A e he corresponding installable software
15 sub-system 207 the packaging team generates the corresp g
package (block 317). Under the control 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), resporse 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



25 Since every el enent generated during the building sub-process shoul d be
included in the software package, the output of the building sub-system
205 i s stwpado2r3t he central repository 215 of the confi QUTAPODON6S3
management sub-system 203 and is supp?!?ed as an input to the packaging
sub-system 207. In general terns, each software package shoul d be

sel f - contqiireadntshmbrectbpreont prgkage pensofwarciproductitesieginstalied may hppsddeat i on and
installation WO 03/021432 PCT/ EP02/ 09683 22 requirenents, nore than one
package per software product to be installed my be used. Once the

sof twar e pac s BRIAL B bbbn ien&BREY if X Fidt HhibWlskWhtion.

Ther ef or e, t@getﬁgr%o?%%sg% vv&r%e pagkalb Ps re%/tdy to bdgt supplied to the
sof t war eThehif@ty itheugbwsrated eofiysire ma2kige Fordatly stoaben suppliedde khgi sofware
sub-system 207 stores the 5 software package, in the softwarge distribution
reposi t shsjriputipnosubrgystem 200; Hi itlyp 2wy -th Jragkasing gupsyHeR éli’é)s,tor?% Dhabl e
the di strpbutiont f ' A9 Be HRCALABuit] Abksy3RM
i nf ognatsf)%tﬁ’g}grp%?%agggéa%eﬁogtyége @g&ltgﬁgbggit&e)%g&geEZI ocks 317uand 3138]§ti%n t he

t racki n@09 yblosly $19MoZhable Tedis@ibutén ferds and distributes automatic
notifications to the nmenbers of the team when required. 10 Using the

di stribution sub-system 209, the distribution and installation team

di stributes ?ﬁgtphéi%t geé}gglr %3 %rﬁxbtlhgﬁ.l&c%?ci;s) Ed%g)ﬁ%%ﬁgﬁat%cﬁ&eisqelg g b et

pl atforn(s) envi ronre IStri Ion an

I nst al | akiepy dresioekal $P7 h8€ B19Sin feO traEkin® Rubisystbras2Ess Tied ddteed sendst mid st ep
in the tracking sub-system 213, which sends automatic notifications to the
nmenber s distributes ausematidreotificatiensrte dhe members fbfhe, tears sdieairedjlized- t he 15 conpany

| T organi zation policies, the installation of the application package on
the target environnent may be subjected to the approval of an

admi i st r at orugRAamhe ASstiRRIORS S-Sty 1099 ake 3RStribetidiannenshHatidn tdam
installed software products and fixes needed to solve applicati O? ugs are

managed disiributes andhingtalls {plock 33B) the sofvrag) prrkiaee & Hresipsget RBPIMUAE e may be

fully integrated with.t nf4d gur at i .o 'ﬁ;"@ .3P3
Sof t war garg a éré’n%lﬁlatrasar EE? e%%t ﬂi")%lé)él sr}%lolg F%H?toiﬁ%ln%g\l/% ﬁ%ﬁ r%pg%?sés e ?rgef:l by
the I T qsmadiréicdomn tilibestemfiar et trackinelsabegstem aph wdidhi eendshautgmstiand
bugs is recorded in the change and probl em managenent sub-sys&,em 21&. In
case of ngtifications to the members of the team when required. Preferably, according to the

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 problem 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



change, the requester of the change perforns this task and, in the case of
an error, the recording of this event is nmade by the organi zation that

di scover swpt03/0283The process and the nmethod for deliveri n@Ca/Epoued6s®r si on
produced to inplenent a change or to2Pix a bug in an already installed
software product are basically the sanme as any other delivered ifem In
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t he trackin ub-system 213. Also, the identifier of a change or a bug in
the WO 0‘§¥Q§g‘i‘§%‘? 23 PCT/ EP02/ 09683 configurati on managenent subsystem 203
shoul d be recorded as part of the delivery information. If a software
product is not devel oped in-house by the conpany |IT organization, _ but
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about thg s | ¥Bhdeed! RiRITRI bftfoni ahRRAEe dubsystaliath
t racki ng&éﬁgpg}gsﬁt%dg@g Ml%%getdrgitgi ng ésg(llsohsfzgg% emn213 acts asuaﬂlgent raIe poi nt
for i nt egilding sgb-ptoeedsns slkipped. on generated by the delivery process and for
tracking the status of the delivery. The infornmation recorded in those
steps is summarized as follows. 15 Wen initiating the devel opnent (bl ock
411) 197 a nevgprghgas @c}féﬁr%a‘ﬁ‘ércﬁdg?&n%flo@ing%w R iR Eepl6t the @bftarel dslivdry a

change of an existing software product, the devel opnent teamrecords in
t he tr acpioness pubAdeymfamalion abhg the betwa rof ddévesy,| isforfatien wihéchpis seneededriane,

ver si on nunber, deyel opne teamidentifier, target execution.p rm.
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pr obl ensthe delivarpl Eeenfosatomregesicd i those sfepssie femmenzest Hdiglewps not
devel oped i n-house but instead is purchased froma software vendor, as has
been stated

15 When initiating 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 product name,
version number, development team identifier, target execution platform,. language code, -
software product documentation references, information related to the configuration’
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



before, usually only binary files should be delivered; even in this case,
the supplied software should follow the delivery process flow, and the
functi on wespoagsdbl e for the 25 software delivery processPsh@poziosseord t he
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date, and.puilding kssues,.if amy 10 Once the software product has been
bui |l t, i %?ﬂé%%%ﬁw?iﬂgm%ss@%sr%% package is generated (bl ock 415) by
t he package sub-system 207. Then, the packaging team responsible for the

packagi ng of software records the information related to tghf stg i.n the
tracki ng sub-Qyestthersoftgare mredust &as been; ielt.the gomsgspppding fgtalihle &8 are:

configuration n t : Lol QA h @s {08 2h the
sof t war ege&'lclgatt?(il K@f)?}gﬁqﬁg 5 eglg%isf%%ff( 2&‘5}; %{rﬁ%%nzgr?f Ttirﬁgf conI% al ?ls hg scripts
and respREsssivld S tHeqfidkdgl bbsofenabldcogls thdi@fdrnatiah relbiedro ttansiep inethaame of
the software distribution repositaory 217 conponent tha i

C contains the
appl i cat irakingtizyatemy 18- Faamalss of iaking b infesmation IF‘F‘FE&‘?daT“G'e‘EO %@&J‘PPon
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di stribution) of ) _
the ins?tallation, and the name of the software 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

integrated management system and method according to the present mvention are the



t he package in the tracking sub-system 213. Wen, possibly after approval,
the distribution of the software package is requested, in order to be

di st ri butwo oanzi4Bnst al | ed (bl ock 419), the software packa@€Tmprer/096RE
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i npl enentations. Additionally, the integrated managenent system assures the
integrity of %gft_ware systens and their accurate performance, thﬁcking and
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generated ‘and di stributed independently of the
documentation, thus avoiding redundancies and ensuring that all pieces can be plugged

together to work as required.

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 correct target system according to its role, enables retrieval at any time of



package content and of the destination systens, and can be installed by an
unattended 20 procedure. Advantageously, new software versions (conplete
or i ncrereotoalol14pmy be built and packaged once and st or edCirEPO2@968Df t war e
distribution repository of the distriBation sub-system enabling reuse of
the installation packages in different environnents. Additionally, the

i nt egr attae comPRUEBRNE islshetior ofkl eftwahe spstno fat iy epdoific tirdronn®Et end

sof tware packages for unattended installation, enforces that the correct
package mhgse.installed in the correct target systemaccording to its role,
enables retrieval at any time of WO 03/021432 PCT/ EP02/ 09683 26 the
conplete status information of a software systemfor any specific

envi ronnent  avidreoagR. inbdpfReY Bianajdigent By @eth akade Byirooitnition uaichiy thesur es
synchroni zation among the different versions or |evels of the sang
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tests, &YEbAALMESLE, dBVedshAdtOBildiAAL uie estspfifitefration testsledgrsdomasaged by
professionals in renote locations, 10 The s(%/gglem al so. may allow to keep

audi t treystem tssts; peodvetionyathet yeryt fien pre Awse apgiaged Pydriofrasiopss in

sof tware de&)ilver grocess herei n descri bed, and the system and net hod

di scl os€G™ 6t OF?‘F%P ‘menting it, are applicable to any business, conpany, or
| T organi zation facing the problemof inplenmenting a software delivery
process supported by a managenent system In fact, the requirenents and

mai nif eat ur esThsfsysem aise moy alow tekesn aval tiafls phihe spliwarststans-ar e general and
i ndependent of the specific enbodinent. It nust be al so understood that,
according to specific requirements of a given organization or conpany,

ot her enbodi reatust vawympigasivetlthatehle seftvdars idelidiry padcesdlaareiasdesaibed bandnthele

wi t hout departing fromthe scope of the present |nve1\nt]i310n,[0 %rsl eJS%nrégsd by
the 20 WssEhded wetipdgdisclosed for mmplementing it, are applicable y s
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.



WO 03/021432 PCT/ EP02/ 09683 27 CLAIMS WE CLAIM 1. An integrated data
processi ng system for nmanagi ng a process of delivery of software products
to targetweoBmas:z product execution units in a network emCiTEPOneR83 5
conprising: a central repository for 3foring software conponents of at

| east one software product; a first sub-systemfor identifying within the
central repository software conponents of a software product to be
delivered; 10 a second sub-syste@IfAdMSreati ng at | east one software
product package fromthe identified software conponents identified by the
first sub-sygggn(i:L ‘a third sub-systemfor distributing the at |east one
sof tware product package created by the second sub-systemto the target
sof tware product execution units. 2. The integrated data processi ng system
accordi ng toiclai mtdgratbdrdabe processiing systegn dor anagihg wapwcpsacdfadmivery of

di stribution repositor¥ for storing the at | east. one softvvgre r oduct
package SeftwateeRropycts [ tassdlorndiverh PERRIEpReciinE TIES IR PEFTFIE LIPS e

conp ne%ﬁgﬂg oJhe integrated data processing systemaccording to claim]l,
in ich e linﬁi rd sub-systemdistributes the at | east one software

product packageent@l réFagRbrys Girt marigg pofouet corp@ruts ofi atiriedss dpel sofigiang to at
| east one environnent according to at |east one role 20 assigned to the at
| east o@EOdEEHt war e product package by the second sub-system 4. The

| ntegrat ed d%tfﬁsps%g%‘?&%ﬁl%r RURGSS ftﬂfnqhé'?enttﬁl lgei).a.éim s%f.f’t@afé"&io ohdifes i rst

sub- syst em manages a-“storage I n central repositor the software
conponenifs softwhieeprodiet toes deliverrdyct to be delivered. 5. The integrated data

processi ng system according to claim1, further conpri.sin fourth
sub-18yst em f Grsepend HHnFYsEFTR f‘EfLﬁrPﬁl%gatéP%% Q88 SB#“”%W?"\RH\“E P%ﬁﬁ%%%%éﬁ% nts
anong the . g d ] £ RleAOARPECRE FirQfsubRGtSAf dpr € product to be
del i verg@&t#ﬁg%féﬁﬁé%ﬁ@tﬁ%@ygﬁm st or?lnglra SPesg?t of the building process
i n the centr althirépdsétsteny for distributing the at least one software product package created

by the second sub-system to the target software product execution units.

2. The integrated data processing system according to claim 1, further comprising 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 softwafe 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.



WO 03/ 021432 PCT/ EPO2/ 09683 28 6. The integrated data processing system
according to claiml1, further conprising a fifth sub-system for nanagi ng a
process ovoapptmMBng changes to an already delivered softwrar&ppr/awsst. 5 7.
The integrated systemaccording to clam 1, further conprising a sixth
sub-system for recording information provided by at |east one of the first
through fifth sub-systens of the integrated data processi ng system during
delivery of the software_product. 8. A nethad &b" i &hln softvvare
products to tﬁaffaétnt%atﬂ\éwé PEPGSERTRS SS@%@& AtqorHng worley

envi ron { te € at
oast _ontts syE R To0fabind ' £BRcRls of BVAR GRLICH %%%E?%}Fﬁéﬁé%%‘% war e
conponergb&w@felﬁoamj‘ttware product to be deli vered anong the software
conponents stored in the central repository; 15 creating at |east one

sof tware product package that includes at |east one of the identified

software co r n t ﬁﬁh% ﬂfﬁéﬁ% 0

tar gg? softmngfgﬁ%ro ug%aegxeggfﬁlo%&ﬁﬁ? gga%\% installingt g%f:améfrﬂg?
product gBGkaes foheiReding Ifofihgtioreploiiied dgodtdiemy one oflthe fird, thicughtfifth t he
step of creating at |east one 20 software product package fJncl uges

assi gni n?g bsysteme oft the daisgragsk data fATREGSENS r YEGEY dPaR% a]éve‘grf’ thai AR of
role for (?entlfyl ng the target software product execution units to which
the sof tRI&TE ‘product is to be distributed, and distributing the at | east
one software product package according to the indication of roI e. 10. The

nmet hod according to claim@8, further co risi nfgwg stfg)? of %h‘t“ he at

25 | east one S&d¥ pgthod foy %H@Fmﬁéeir?‘é@@ TR %Ft%'o’f t BOIGY P P ution

repo |t '!Qg %EQ iqp 10, further conprising a step
of b@u ngn}&a’entl B%S?gggﬁl 1o %}%psgﬁ%r??qs of the software product to

be deli vered mrﬁfgedofmarbheompmmmalofraipimsﬁ ony , sofinars tpwedusy inhe redralt of

the building in the central repository.
repository,

identifying software components of a software product to be delivered among the
software components stored in the central repository;
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.

9. The method according to claim 8, in which the step of creating at least one

20  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.

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

25  least one software product package in a software distribution repository.

11. The method according to claim 10, further comprising a step of building
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.



