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WD 2004/ 079525 PCT/ US2004/ 006168 SYSTEM AND METHOD
FOR SI NGLE TRANSPARENT DEPLOYMENT FLOW TECHNI CAL FI ELD
wabh@4pressent application relates to enterpri sePCT/US2004/006168
managenent systens, and particularly, to a system and
nmet hod for deploying 5 program conponents to a target
server or platformin a single flow BACKGROUND
M ddl e tier applications, also referred to as
appllcatlon 10 Servers, typlcally operate on top of a
M Age NH d f L ES RARFNIDRRIGVMBNT FLOW
database nanagenent systens transacti on nonitors,
and nam ng and directBEgNEeAli EEELDMany of these
application servers are built based on standard
§hec piresantonprdiieptaont helahea RoPPRELBHPAISENNaRpEEgent
iti pravid a |
syseei B PB TS ahbl T4at Pons Yhanag ha Sa5RI8 ex, deploving
progreay icompomenssptirse §psoels SeFYEE, ofoPlakaapheindaf pargle
flow.2 specification for developing enterprise
applications to follow as a standard. J2EE bases the
enterprise applications on standardi zed, nodul ar
conmponents, by 20 proviid%égbdmg of services to those !
conmponents, and by handling nany details of
%Eﬁbﬂ%a%h%@ %ﬁ?@ibgﬁ16H%°”§§b€akéfer§355to'Q§|H€§§1cat10n
port ri se JavaBeans (EJB) conponents
servar@vatyséﬂ@ﬂévsonpratga@aséppepfpagyédeaﬁanﬁﬁt@ﬁd@alstlng
enter¥iked YR LABOUAGE aéxﬁhkabaganagag?emgétﬁéggﬁgmg9Iy,
an application built conformn st andard
transggédion S@PisRTRRy2BE BeplogednfodakcapprY cEETBhCSEr v&RIY
of tﬁéy@ a%%@&%%%&ohh§e%355855§@dﬁﬁ§§t bhysgabhout pgakbe
epl oyed application to nmanage and access vari ous
SPeClﬁé§@Gﬁ@@§ g6l aedthy JeNa anHerE§PrhYy eBPEfpPrige Edition

JZEEﬁy%kﬁ@&oWh@etB%r@ﬁghﬂ§@§|aﬂdS§E$Qéb1§@t§rt§f5¥pllcatlono

epl oynent is the process of dlstrlbutlng
managlng and accesclng various enterprlse systemnm

J2EE, for example, deflnes a specification for developing
enterprise applications to follow as a standard. J2EE bases the
enterprise applications on standardized, modular components, by
providing a set of services to those components, and by handling
many details of application behavior automatically. J2EE
includes support for Enterprise JavaBeans (EJB) components, Java
Servlets API, JavaServer Pages, and Extended Markedup Language
(XML) technology.

Accordingly, an application built conforming to the J2EE
standard specification may be deployed to an application server
that supports the J2EE standards, thus allowing the deployed
application to manage and access various resources provided by
the underlying enterprise systems via the application server.
Briefly, deployment ig the process of distributing and
configuring various part of application programs such as J2EE

applications to appropriate locations in application servers.
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configuring various part of application progranms such

as J2EE applications to appropriate |ocations in
wa@ppkiozeed on servers. WO 2004/ 079525 PCT/ US200B¢D08068006168

2 Al though J2EE provi des standard specifications for

application servers and applications running on these

application servers, each application nust be

depl oyed according to vendor or application server

prOV|der s specific criteria. In nost cases, 5 each

FupHER my THE S Rtessiarsh sacidi catdens: dardes
applmmrxf@ég‘oﬁﬁi b tieRlts Jriy A8RliNY BY these aﬁ)pllcatlon

ppllcatlons to its “application server specifical
Servepifos /Eh RRP Pri il TR e [erdwsiad pacegdiing @@eﬁf@ndor or

applltccatpﬁ;rt ofdnyal tdRia JEnualsiens J Q;rrltae%q%nbl 0 Y cases,
depl oyi ng applications. For exanple, |BM 10 Wbsphere

each SreRAcle S WEbSHS & hes SamdihFatdan t&?raf@e@&se) prevides
depl Yo NS &R 1t 1HNRlo XX Med1id 8%y %ﬂl%@‘ép&% €o its

dm n Console for the actual deployment. Accordingly,
appligafiion srested seecd figpdtlem afdans Meadarapraviers tools

FreqiiSEI By e gleploVn s -aveld p%%fr&%%ﬂhpqreog{a%maﬁl 28510 for
a target application server using a Single f 1? of
assenldig @b @Wapﬂ%témn&nd ﬁ@trh@éiafﬂ@rle IBM

Websﬁﬂgﬁﬁﬁﬁﬁdﬁadéé(Wﬂﬂéﬁﬁéﬂé @&@QﬁﬁﬂbrﬁﬂkﬁSthna%s%h%gEeaui
| ow to an application server i$ provided. The

manuerﬂéﬂhcﬂfn%% B A0 TdyHenifddiasy rad .W@Ja@@hﬁﬁﬁoﬁﬁmmoﬁ?onsole

for t@fe%%taxaeld deM ity taPPhbeatHOAGS Y VRhaONi Whh B 08E1 9T 5
ramuni'ts can be deployed and uses the

SYSEIbEIbVRIGH gt P oM Gereale endey pe Melld. per redeploy

prog#ep| oymentso Bhedrefdt ayed idafalildeaR efYisihBChUdengle £low
whet her, an application has al ready been depl oyed, node
of tEENSAGRION cont ai ner names, and the virtual host names.
I n anot her aspect, the met hod al | ows depl oynment of
program files to local and/or_renote platfornms where
the application SUMMARY

A system and method for automatically deploying program
units in a single flow to an application server is provided. The
method in one aspect dynamically retrieves information associated
with an application server on which one or more program units can
be deployed, and uses the retrieved information to generate a
script file for deployment. The retrieved information may
include whether an application has already been deployed, node
names, container names, and the virtual hcst names.

In another aspect, the method allows deployment of program
files to local and/or remote platforms where the application
gservers are installed. Yet in another aspect, the method allows
redeployment of program files to the application servers, bHr
example, stopping an application running on the target server and
redeploying an updated application. Further yet, the method in
one aspect automatically generates JNDI bindings to be included

in a deployment desdriptor.
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servers are installed. Yet in another aspect, the

nmet hod al l ows redepl oynent of programfiles to the
wa@ppkiorees on servers, far 30 exanpl e, stoppi ngP@MUS2004/006168

application running on the Barget server and

redepl oyi ng an updated application. Further yet, the

method in one aspect automatically generates JNDI

bi ndi ngs to be included in a deploynent descriptor

gﬁ 2004/ 079525 5209 [0 8 3 AS £i1

R AT SHEGTBY EAg Loy o rare iy ST ok s, o files

in.a.ﬁ%?%két%$?? iin one aspect, bnclludes a deplloyment module
nodul. e a

run_on uter . pro or. The
that st s i B ol BB o RO aER T Bl el modute
retriwids &mﬁmmmatd@hlasssenmeedOW15hwbnchppmecatinnreerver on
. rogramunits or files ¢ | oyed. .The
whicf P S Hrks pootamt haiRR BR FETRSY S Hefepiqued.  The
inforalataaty regedncdepleoydtheadennaped icecdbai hes nameady been
and virtual host t fi 0

denl A o sttt el %k RoRERinEE: BakeD: jener xiEEtanohagt pames. A
scrigihfidrimatised £b@ Beplbemeheatiegr eheas awebhaasctuhedy generated

eration of various enbodi nents are

struct.ure_an
u81n3ﬂ§§§w3§£? %&8 dil belowwith reference to the
annﬂﬂmanfeagudeawaagwelnnthEhdramtngsuréikadreper&nt@n of

. nhunber.s Jj.ndi ate i dent.i ca r fu si i
vari g R iNEL R B e E R heRl 1 bRt IRl o Tt El pegerence
to thb|ardmmpmnyhmgedtawah96|agﬁanthbld$awahgeg fLhkesraféeence

tr anspar.ent d t ,Qne mbodi nt
surbey o IRACET. HRRAIMERY oF HMacRi 8RS0 ahITaL: cTLAkAEs
t he single transparent deploynent flom1|n one

embodt ment . n2QeF! BHERe 30BN ANEEX AL el 2 o

scri pt that pl oys erprlse ave Beans

SLRARen . o Sysggﬁﬁéﬁgé€ﬁtgt B g@smpt§§ﬁgtrgt§ﬁgoéﬂt651ng1e

transparent deployment flow in one embodiment.

Figure 2 is a functional diagram illustrating an overview of
the single transparent deployment flow in one embodiment.

Figure 3 shows an example of a tcl script that deploys

Enterprise Jave Beans to Websphere.

DETAILED DESCRIPTION

The present digclosure describes a system and method for
assembling and deploying software or program units, also referred
to as program files or program modules to a middle tier
applications or application servers such as the IBM Websphere
Single/Advanced Enterprise Application Server. EJBs to be
deployed need not have been generated by a particular assembly
tool provided in the target application serwr. The system and
method in one aspect uses single transparent deployment f£low
(STDF) architecture to allow users to have a single deployment

process when deploying to an application server.
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25 assenbling and depl oyi ng software or programunits,
also referred to as programfiles or program nodul es

W eooa/omaselRll e tier applications or applicati onPGEUS®NE006168
such as the | BM Websphere 8i ngl e/ Advanced Enterprise
Application Server. EJBs to be deployed need not have
been generated by a particul ar assenbly 30 tool
provided in the target application sertier. The system

B TP e PRERREs Sy RS LRSS RS B g grentea
as a rﬁMﬁg-aLrﬁl I’f@lxe etlepipdyenio ber acess inhesndepkeyongwiehaa
wns OB L LRSI MO 2RO OL9RZ B LRG0 00EI
pend:lrl‘g)ltl‘:‘mi‘.nt;%cterﬂ:s a@pﬂ]ﬂt@-tilmn fs,lmle&aml .e10f @7@{:5 osefattbrney
| V rsa ment (o] ¢} SUcC S
dockgtdidnaeidbeRsad) n HRESLAR HERERng. (P05 papBRLt led

“Unlxﬁpmajcatepqr@yaewtah*om 71 h3 €8, aaalﬁétat@bneySS1d@©kpbrated
986 flled n l\/arch ,r%OOS entitle
herel'rbrﬁrbe’r al€ Ie et © (?Irenc\ﬁhl CORTE5Pi c&t VSRY %nterface

such i€ aporcaie de draridigd iim ithatepippléicsthynr eker @eCrovided to
thereto. A user |nterface %ch as the one descri bed

guidg o (URGT APFONSR i iy LEErE PYRCEESa user
tAy e it SIS mgin@odﬁpteyﬁypncmmyeSﬁclilaeAs?aahhgﬂgg

EJB .c pi_cal i\nc Kk gln S
CLasqi o AR oy A AT V] AR e AP ORECRL TE | Bates,
creatCiteatHAR) (EAR (aE”J:Eilazrai)hlﬂié_)e flalnel, genergedesatiepdoyment
depl o t descri r files ot her t
aeocTR dd 197 EORTNCUISE Jekt e AER Oy RERLodP
conjwescirdrbed. tihn tfnlaze dld_p&oy}mtrﬁnﬁ:ob& dppkiré¢ dbdotn St al. M0.patent
10/,.378, 503 . Attorn 612986 30)_or
PP R i oo 1By S PR ARORRTROIPBFot S, So120861-
230) m‘xesaemlmldjascltwlretlm @Teremhetdeneahdalkeawed of the present
. S nbl of one re..EJBs eneratin
Aisc TR I on e SR T b A e R PSRt 1o Sr PPFoPE, moTe
EJBs ,argkresl tayign g polie cedmpon ertrsetro stiiéadppl deatdwment

descriptors, and deploying the components to the application
server such as the Websphere Single/Advanced Enterprise Edition
Application Server in a single process flow.

In the following description, well-known functions and
components are not described in detail. Thus, many known
features and definitions related to J2EE standard specification
and Java programming methods are not described in detail. Also
in the following description, Websphere is used as an example of
a target application server, however, it should be understood
that the disclosed method and system may be used to deploy to
other application servers having similar deployment schemes.

Figure 1 is an architectural diagram illustrating the single
transparent deployment flow in one embodiment. An application
server, for example, the Websphere Advanced Enterprise Edition

may be installed using individual repository database 106a106e
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20 server such as the Websphere Singl e/ Advanced

Enterprise Edition Application Server in a single
wWee@aets23 | ow. I n the followi ng description, WetT/wEW0%06168

functions and conponents alse not described in detail.

Thus, many known features and definitions related to

J2EE standard specification 25 and Java progranm ng

nmet hods are not described in detail. Also in the

f i i ptjon, Vebsp e 1S ed as an exanpl e
or ngl—‘kgwt grgté%?g%%pﬁ)%a?%ﬂ %%—:r@gé: #%?A?éuieef,etr?' shbl ¥ be
indivndeadt vedosihatyt behednscl mseeipfleattmddatadaag)esu@mﬁﬂame is

b to . other icatian, servers havin
uoea2EqUSEALOcOEPL Bk i SLLETOBBPILE S0 SEL VLS DTS v
as thecHebepheral dhagimfoithstbon ahddegl tdnify simglede Asnuch
: r ent nt _fl in one enbodi ment . ,
incobhaPRRR 801 pAEBLONIEC! L LD 908 SIS Bl ion
indinddant edefos et ery sko&alitddn igvayddnt iifisidldsed uSiBle node

indjvi itory databa 06a- 106e. WO
for LRet SO BT RS otam Rt SN cortiSi diak s the
Websphdre udh-a5 IIBb,(W&hﬁphexﬂ(LiﬂUkszBdJNNeBsﬁﬁﬁge_Solaris
r ' a separ.at.e dat abase, 106a-106e is
08 R T Foa g R R emitiar Thy/ 4Hib St o
indigédwglsr@@m$ﬁt@md¢mglM&bﬂﬁh&nere&@ebﬁﬁ@éﬁytiQ@ gedel the
infoff¥L86 iR pUChL S LOLAI MALIGD LN SLY (58 JaaBean,

oynment information. ‘An
datah®®a- 106e is identified as a siMe node for that

| i cati er.,. al lation. Figure. .l shows the,
VEbShrare h OO SN iRy N ToBet Webeptorpatances
on dioferént KO8, onnhs pher eexdimd 18 aietamtheMbsithekel04b,

. s g 10 i ndi vi dual_ r.epasi tori
Webs%éé_)%o%@?}? r%@dp%'ct#e\%%é}?é%eod%@oarrelstoﬁzoéqunfv%ﬁlme&? Alx 10de,
and WakiRpheys ATAID, lddch Sereydrharmpniravepols tomy 128 to store

SRS entr, r i-tory eme, _appl.icatign
the i;}gfrver |nosr% gr}l(gdeegl' on oﬁf%er en]’(?’cb|roIoaftsr'(;“ore ,reﬁge?lteéa&ﬁﬁﬁ&sure
retrqugﬁﬂﬁﬁipnmau;onuﬁnpm an application server such as the

Websphere, which may be installed according to an individual
repository or central repository scheme. During the deployment
to an application server such as the Websphere, the STDF 130 of
the present disclosure retrieves information related to the
application server from the existing repositories, central or
individual. The retrieved information may include applications
110, for example, that are already deployed, nodes 112, available
servers or containers 114, and virtual hosts 116 for web
applications corresponding to the installed application servers
104a-e, 1l08a-e.

The repositories 128, 106a-e may be accessed remotely or
locally. For example, STDF 130 may access a central repository
104, which may be located locally or remotely, to retrieve
information about the application servers 104a104e installed on

different platforms that use the central repository 104 for
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15 Websphere Linux 104a, Wbsphere Sol aris 104d,
Websphere Al X 104e, and Websphere AS/ 400 104c, use
WO b49z20%25 repository 128 to store the informakPCDOS2004/006168
nodel . The STDF 130 of the present disclosure
retrieves information froman application server such
as the Whbsphere, which nay be installed according to
an individual 20 repository or central repository
ene., During the deplo to_an application

h nt
stor {ag , Be n O Hr G AR BH T, Lo 18P0 128 di24 t hdhese

appldLshi £H15ed a5 Wit ditddamas plftaorald anazel 8480ndP be
ication server fromthe _existin

th appl ,
Local e A Tb16or GG LGr ST Viddal SThite 194 gy @gcess the
indixymm?&tégs&biwﬂés::lméaaapgbi ;eat kgﬁ&iggeliiileizﬁ.ﬁformation

exa , that are alrea epl oyed, ,nodes ,
such 48 e Gtk VAl A4 Rer EDPHICAGAARG Aemapyed onto
thesd 08 Vikfud10rapil caafid Gir@s riedd=eIn®Rdi 1get OcdbRCainer
, install ed application servers 104a-e, 108a-e. The
informaiian &5 dd'9 FPP LHGRE IO a P e TadlEedF SPedordr Y225 and
virt@dl lessd |1}hfdfgr£1aﬁm>€:ﬁﬂmhﬂ,a—$§%5, 13@rﬁ§§p|@ﬁ@@fi? 8oCeAlidk qual

y epositor , ich ma e cate ocall'y or
appL{Ghhorl (P g 0P IR OR, GHotLE ERESAE Platforms.

appldatdrom geineRrs piddrkQ4e ichet debedyaentdichbar @At be
provBheh U AN 35 e, SELala SO G 1AL Mo e
a seladtoiomt ican HARIEH 1V Sewl 26 f ckddt i dR4sudhese a new

application servers di fferent platforms 104a-104e
appl & et edt al%l e MGHENS & RRPSr Ly2 - STDREW
applild( imy acedsddie exirdiivigdegipliepesiohonines £6@6a=306¢ment or
recelBs Kkt [ OLBLLE, ok g8 | A 9Unl ORSS: 1a,
the SToH vixdualseapplhicatindorseitdien nodescht8aa 1d8eipt, for

ont ai ner i nformati.on of the ?I%ﬁl iication

examydiyt gh¢@S U SPAN IS LERIFASG "ﬁo§FrﬁﬁF2$%grﬁoﬁsed tor
depldiddemtl24a\s Govaowes frendibege ekiindied duakheappki, catilank a
portéﬁyé”%gaﬁg% 'ig%aﬁgg%§%%5£e%r%%i E%f%&%ggagkghgo%ggilities
using variables, procedures, conditionals, list-processing
functions, and looping constructs. An example of a tcl script
300 that deploys or redeploys Enterprise Jave Beans to Websphere
is shown in Figure 3. As described, the STDF 130 process in one
embodiment provides a single flow for retrieving the informe&ion
model from the individual repository on local and remote
platforms as well as from the central repository, which may be
installed on remote platforms.

Figure 2 is a functional diagram illustrating an overview of
the single transparent deployment flow in one embodiment. An
Enterprise Archive of the Enterprise JavaBeans (EAR) may include
an Enterprise JavaBean and Web application, which may be
generated and packaged using development environment tools such

as the Advantage Joe, Advantage Gen, Advantage Plex, and
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10 A user or a person perform ng the deploynment then
may be provided with a list of the information nodel
wo cnovseh to nmake a selection, or to suppl yPeEWS2004/006168

i nformati on such as a new dpplication nanme. After the

user selects a node 112, a new application or already

exi sting application 110 for deploynent or 15

redepl oynment, server or container nanme 114, and

virtual _host 116 the STDF 130 uyses this infornmation
AdVapEags edf e aTBETFAR, E16% MeK e, 0% AGUTS R deployment

to ahagpuBfeatibe! Sdre6ti Phch Oabeclus atBfhe S PLOHMIMG AS
known to_those skilled in the art, tcJis a _portable
Bt e BRhRRdE Fhhgdage Fhat 0r (R dOAR drUt chif HRPd A 197 | g@ut to a
depldPmétst NGoyBI s@bhess PHOCEMHFSsa X dubid@nals tddStthat uses a
processin functjions, and | oopi ng, canstructs. An
plugedn f e bfegtyes %%r(??ﬁloiéd@t By SRR & dprpEervers.
Accfﬁaﬁﬁs@lwetﬂﬁvﬁrﬁfaﬁﬁosﬁﬁml Onﬂeé rdserf ML IbIUAURY be
, : escri pbed, e rocess in aqne .
mpl%‘?’r%%‘?‘gre‘ﬁftk&%ﬁ U 14} ﬁ:@% FUBRESS CeRlioyiag EPRe to an
appli8h ol Sl ©ar25r nwdeh 44 omd heeddishiatdlusingrpasid AafBed
| ocal %ﬂg_renpte |atforms as well as fromthe
EnterRht 7ol B¢ EpbSt torE - LG ¥R RFF e - i nstal | ed on renote
pj.uiatjmnst_;héfic@agbleoﬁnér,st aprdtra‘stf tsi Qmaj_irﬂs{,agi{ramne embotdiment,
illustrating an oyervi ew Q e Si e transparen
for Rl HEFRDR e%%wm%oﬁor@nﬁu ) iR erpricgsal
depldymdityer @bl t heuEM er pras e dav aBerite iEAR iy inelawlde as to

Ent [ J B d b application, which may
the FRreiiunoPht P ShT PRokiGed SHERG GE7SrgpmaRE Sxample)

whetleawi tion nEatgdtoSp BlUdt i@s ddierAdviantage sles, can be
inor AIRTLRC, Cof AbaTt S 2 o 10 V0, 200 O s,
If at heos be: ate edsesrd Dtedletay i tdreyean apalicaliionn server is,
ror ST SpANEELPIN S Aences, SRR e cnac
can beploytrelted oot msuicti sise tgile tfdner salcilend arenedsplere
Advaﬁggg éﬁ%gEﬁkise Edition or another application server having
a similar deployment scheme, at 208 a determination is made as to
whether the deployment is to be local. If it is local
deployment, at 210, Websphere local profile is created.
Otherwise, if the deployment is to be remote, at 212, Websphere
remote profile is created. The server profiles include, for
example, profile name, EJB server host name, EJB server port
number, user identifier (ID) and password, and deploy directory.
For remote deployment, the server profile additionally includes
file transfer protocol (“ftb”) user identifier (“id”) and
password. These data in the server profile are typically
retrieved from the existing server profiles that were created
previously and/or from user input during the deployment process.
At 214, one or more already deployed applications are

retrieved from one or more local and/or remote application



10

15

20

25

30

5 plug-in architecture to deploy to particular
application servers. Accordingly, the STDF process of

wo b@4pressent di scl osure may be inplenmented w PEI/NISH04/006168
plug-in that supports deploging EJBs to an
application server such as the Wbsphere Single and
Advanced Enterprise Edition Application server. 10 At
204, the deploynent process begins, in one enbodi nent,
for exanple usi ng a depl oypment tool such as the

serveph eral L%%ﬁﬁb pr@36|p aEfﬁrTs AtAEO@16a information

abouﬂieirpé N ald AN dSadRAmheaa® ach Rpplarsitakoisdie dsakget
plication server, for exanple, whether the target

lnStaélp]rﬁ @S FretEehsiad | s A ihalCaRTh&OKS (CRItALPETSoBoT

:|.nsta@!L]F!LrgI altid Yeafs Rl FRITRON 0Rta ctisnGhe Rlabfienma.! fat 220,
6 it is determned that the target application

infogErian ou GMeIEIES ARTEHELr BPPYE BaPH| B ons or more

instMElsd AUbplSitadt @ tfuseddatre R rhevidest al | ed on
nmul tiple platforns such as_the Websphere_ Advanced

Bt 47 d& Bl TR e Re PeppRi €8Ceed cyBeREr is to be

perfdi@ddd 2@ Sidigiy, deplR¥RRY $eNeiRm dZQ% dnswer a
determnation is made as to vvhether t he depl gynent _is

questiph@q dawhqihey ars anpddIcadd oy e he i ng: nﬂ’é}’ deployel or

redeplehisRher erd oalagyiafdate dns ier etied: redeabiese, thknt Be 226,
depl oynment is to be renote, at 21 Websphere renote

an & itk AR B RIGR nARE dér veLes6r eé"lllelﬂ@Pﬁ}éélnﬂor

appliZha e e afdd xR e, EdBysarver teest reaf8evBdBat step
server port nunmber, uyser _identifier (I.D) and

214 from a5 EIBRPRIGHTST di $8Fol7r ISEoRrPPfGRE1on server.

Otheld\ﬁﬁaleoymﬂthﬂé"@ss%r Viky @é?ﬁbh/ﬁleﬁ@dl titonall,y ai ReludBs1ication
flletransferd?_ t ocol user identifier ("id")

P&&Fﬁssﬁ h®TOERFES hPofBe are
tAyuo:c_m,l ¥ Hodeetdnice vedelriem tire %é&%lbltégl 3;%1&\::6530 it is
rofijes that were c eate eVl ous an r rom
Getediidied AR (TG PRS QERLASRETETE ocbs Ll the S04, fope- 1f
yes, @it 3% aiirxe:aﬁb;l @a@hoyedsamébtéaw ena she peb&_&egyﬁfﬁg

cont T Qe A1, More, | ocal, andior remgte apolication YO

used.

name

At 236, the selected virtual host information is used to
create a tcl file. At 238, the selected server information ig
used to create a tecl file. At 240, the selected node information
is used to create a tecl file. At 242, the selected application
information is used to create a tcl file. If the selected
application is being redeployed, the tcl file may include

instructions to stop the application if running in a container of

‘the target application and remove the instances of the

application before being redeployed.

In one aspect, the STDF of the present disclosure may be
used to deploy to target application servers that do not support
hot deployment. Hot deployment refers to a mechanism where an

application server monitors a directory and deploys any new
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i nformati on about one or nore nodes where each
w@pphiorees on servers are installed are retri er€dUSAD4/006168

218, one or nore containers9or installing the EJBs

and web applications are retrieved. At 220, 5

i nformati on about one or nore virtual hosts used by

one or nore installed application servers are

retrieved. At 222, it is determ ned whether a
updaggepFolfABNEPHELED BB PRAS o heel. Ll @w@rm (Brgause,

for Eﬁ&mﬁ@epr@H@tggnéﬁa@@§m@élascf&ﬁ@thW angider an
pplication iis being newy deplo or 10 redeployed
1n5t+’FC‘éh°’a§ pFP cAEPHAY i %n@éierﬁ%fﬁléﬁ’e& @dTBSt,h dheaSTRFs Of the

pres@it i 8&158uAOPhiF abl Ol dANES | SeSELPCLES 1 J@pleag} SiNj=LS

lication nanmes, for exanple, may have been
rega?%f?ﬁ%v@@ Whethep 0D 1UOY 1 HFEE BRIDNGA Hean | SEHYRE Supports
hot agﬁggym@ﬂgllcatlon server. Oherwise, if thisis a
new depl oyment, at 224, a nem1appllcat|on 15 name is

cFRat BUSERE e RS sihPIR GER Ry PZglenEa gutpmatic

genePREE-ANIE atﬁeerdi\ﬂﬁ %ﬁlcﬁ(ﬂggs?t ed\?lﬁﬁoxﬁfs%hﬂst duomatic
det er m ned whet her an lications are in the EAR

funcgiepalify, ylé%er&“atmaz%?ew rtf%avarﬁb%ﬂtly @t dushnnized

£iled Ngush 0£8SEhOUNEO M NUSET Md3Riat AN MW Ind) Bhes
default virtual host is 20 used. At 236, the selected

requiYed &Y FORe IPRbHFREIGh FAUREY t Priafdate MItéF a proposed
use &f| €he AixZS8sibhe et tQ%n%%b@%r(&ﬂﬁQrﬁﬁhEOES'§nt€§@gd to

fo create a tcl file. 4 the sel ect ed node
PrOVJr‘ﬁeF of NBEFRIPLF RIS P PROBARWIN § @G jQtdeAUSELE tohe

exchéﬁé@ciﬁﬂoﬂﬁ@ii&@tamg%éﬂg&&ﬂ@t | ISchiAd t A rH BB ion
tcl file. If the selected application’is belng

abouf’ e‘eﬂ%?ﬁ YT the 4242 rANRLUASE i fRy Jithsitt g o
SAﬂpe:E hen@ppdl G it d fardfURG-dde @ GARyat RET 1 R orhA€ion

retr%_ $§Lg%§gkhgghgfgm§§$ﬁgsggégﬁﬂgﬁggﬂfﬂiﬂgii~%1§£E%rms, the
STDF of the present disclosure in one embodiment performs the
JNDI bindings. For example, a final EJB.ear, which for IBM’s
Websphere uses IBM WSCP (Websphere Control Progran for
deployment, may include the necessary JNDI binding files created
by the STDF of the present disclosure. The tcl script file may
then be passed into an application server’s control program, for
example WSCP, to perform the deployment or redeployment.

A final EJB.ear may include the following:
webapplication.war; library/Component.jar; META-INF/sun-j2ee-
ri.xml; META-INF/ibm-application-bnd.xmi; JavaOnenewpkg.jar;
META-INF/MANIFEST.MF; MET%rINF/applicaﬁion.Xml; META- INF/ibm-
application-ext.mxi. The JavaOnenewpkg.jar contains in META-INF
directory: META-INF/ejb-jar.xml; META-INF/ibm-ejb-jar-bnd.xmi;
META~INF/ibm-ejb-jar-ext.xmi; META-INF/MANIFEST.MF.

In this example, the EJB.ear at the EAR level, includes the
ibm-application-bnd.xmi file created by the SIDF of the present
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30 In one aspect, the STDF of the present disclosure

may be wused to deploy to target application servers
W0 b@w/ots2hnot support  hot depl oynment. Hot depl PgTER1004/006168

refers to a nmechani sm wherel@an application server

nonitors a directory and depl oys any new WO

2004/ 079525 PCT/ US2004/ 006168 9 updates as the

updates are made into that directory. Because, for . -
. _exanple, the generated tcl_ script may include the . .

discipgeraet i Baght B Bepr byl avel ré@%ﬁ‘ﬂ@@s th CEIBSPHEL IR Do e j b-

jar-BhalRR: PLEsesisdi SFeHSH opihdesused t@,Ldepl.oy: and o«

redepl oy EJBs 5 regardl ess of whether or not a target
autonphe| Bt i SNDS ehiRe iRy ok t She ot elaprigipelavabrmns, which are
deplSYSd efd and %?ﬁﬁ?@atfbﬁ”@bﬁ@@@céuﬁﬁQ%%qﬁﬁa?%%gﬁﬂ%?gahﬁganced

generation the JNDI bi ndi ngs. Wt hout

Enteppfbhat Feitianct i Ondl i tAEPhkeEiomysaisear 1o it Ideployment
descBERES AL EgENSE AL erszlaﬁlp #d1 escstole aSid 16 N MMdtMy ang

. Metadata Interchange) files required by sone
DiregipfY chetorfaes v Brirding BMess a proposed use

0fnd hewfx e 1is Dl s MK s P dNald She depl
intended to pr o%si: de,}}; st my fo?j pr ogor ammersep oyment
PLOCeffy of PrerSXaMr LS + sing HetRy e infesrdral idsplahmemt tool that

uses BSOS 8in fOa Xl rerdtd ¥HRII@F 13-y o?q%theaﬁ?t%tsent
. _of data includes and how it is organized. After the
disclefueri phs 2% geirerREQPI/ING ML Inves neitthorkhe universal

depld@hdneVvieshf 1o @aes Glg NSe RpRRPIAS AMHOMRAN  ion ¢
=P p%&g,tfor ns, t%& STDF %f t he p%gggntédi scl gz‘ﬁ_rle ir%oélneo an
APPT PR SrerRP bETF ok IHESTINDI  bi ndi ngs. For exanple, a
finalatEdhearit Wi cedimiBM £120 %Q@@g%tu%@fplli@}gtion is
V%Sﬁeu\é%\ebsphere Control Progran) for deploynent, may '
a Web AREATHERD ST I NIH i YIS 91 &s diddead anpication
servdhec DR of indes Preset il Punarisd, Cleedicessing
file maé/ t hen, he passed into an application server's ,
contingis ¢t p?r‘lofgr“%ﬁr‘ﬁhftg?e SRIPMERBER CA8S per FOF nexpBPle, this
step depr oENIdOrareselPURMHer to modify deployment

descriptors, packaging the EAR file and deploying to the desired
application servers. A detailed description of UDT processing
using plug-in architecture is described in more detail in the co-
pending U.S. patent application serial no. 10/378,503 (Attorney
docket 56129861-230), entitled “Universal Deployment Tool.”

The system and method of the present invention may be
implemented and run on a general-purpose computer. The
embodiments described above are illustrative examples and it
should not be construed that the present disclosure is limited to
these particular embodiments. Various changes and modifications
may be effected by one skilled in the art without departing from
the spirit or scope of the invention as defined in the appended
claims. For example, although the system and method disclosed
herein has been described with respect to J2EE and Java

environment, and Websphere application server as an example for



25 A final EJB.ear may include the follow ng:
webapplication.war; |ibrary/ Conponent. jar; MNETA-

WO NA®TAs25 | 2ee- ri . xnl; PCT/US2004/006168
VETA- | NF/ i bm appl i cati on-bntlt xm ; JavaOnenewpkg. | ar;
META- | NF/ MANI FEST. MF; META- | NF/ appl i cation. xm ;
META- I NF/ i bm application-ext.nxi. The
JavaOnenewpkg. jar contains in META-INF 30 directory:
MVETA-I NF/ ej b-jar.xm ; NMETA-INF/ibmejb-jar-bnd. xm;

ease \Er A ¥R REM @ b-Jarke ROt b M ivEerA- INg MaNISTEST PvegTRHming
envitBhBe®XaNPASzot 0B, ede Hrd niEARIEYE]on 1NCIHHES imited
the ibmapplication-bnd.xm file created by the SI'DF
excepf FHPYrelie MPREFITDAFEIED5 PCT/ US2004/ 006168 10
di scl osure. Each EJB jar |evel includes a
corresponding ibnejb- jar-bnd.xm file also created by
the STDF. These xmi files automate the JNDI bindi ngs
of the Enterprise JavaBeans, which are deployed to an
appl i cation server such as the Wbsphere Advanced 5
Enterprise Edition 4.0.3. Application server suitable
depl oynment descriptors generated nmay, for exanple,
i nclude Java Naming and Directory Interface (JNDI)
binding files. The JNDI bindi ngs may be perfornmed as
part of the depl oynent process, for exanple, using
t he uni versal deploynment tool that 10 uses a plug-in
that inplenments the STDF process of the present
di scl osure. At 246, the processing continues wth the
uni versal depl oynent tool processing for depl oying
the application to an appropriate application server.
I[f, at 206, it is determ ned that the target
application is 15 a Wbsphere Advanced Single Edition
248 or a simlar application server that is installed
on a single platform the processing continues at 246
with the depl oynent process. For exanple, this step
may include allow ng a user to nodify depl oynent
descriptors, packaging the EAR file and deploying to
t he desired
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20 application servers. A detailed description of UDT
processing using plug-in architecture is described in

woreee/0dseai | in the co- pending U S. patent apptT/Us20040006168
serial no. 10/378,503 (Attothey docket 56129861-230),
entitled "Universal Deploynent Tool." The system and

nmet hod of the present invention may be 25 inpl enented
and run on a general -purpose conputer. The
enbodi ments descri bed aboweaapg illustrative exanpl es
and it should not be construed that the present
disclosure is limted to these particular
we c€gbgdi ments. Various changes and nodifications nmay be
effected by one skilled in the art w thout departing
from30 the spirit or scope of the invention as
def i ngdméPnbher SPPLALSHL £ £ER1 1P - ad0l o BN RogRd NAUAN in 4
. the system and nethod discl osed herein has been
singdgsEi PHed WPRLFEIPect to J2EE and Java environnent,

aﬂgnéﬁﬁi)@m e APPld-LALd OTh SSFNEL 1 AP ABRERIE 1 YR
2004/ 079525 PCT/ US2004/ 006168 11 ease of expl anati on,

appliealbionofeTVer t@y Wil g toRa ueh TRERYrRIFAETAN Units can be
depl 8Pl ogngnt . Accordingly, the present invention is not
ITmted except as by the appended clainms. WO
200419 7952 5 Pexrh RIS 07 HoBnEBl on X R AR aclsinipts file
for depfopiéhed for automatically depl oying programunits
ina single flow, conprising: dynamcally retrieving
i nformati on associated with an application server on

Wi Chried enFhd®I & RN Unjds-Lah e A8Rliokady abdiuas
10 using the retrieved information to generate a
retré%y}?g *?#%Fm?QﬂoQkﬁﬂ¥ﬁﬁﬁgﬂto one or more applications

deployed on an application server.

3. The method of claim 1, wherein the retrieving includes
determining one or more nodes on which the application server is

installed.

4. The method of claim 1, wherein the retrieving includes
retrieving information related to one or more server containers

in which one or more applications can be deployed.

5. The method of claim 1, wherein the retrieving includes
retrieving information related to one or more virtual hosts where

one or more web application can be deployed.

6. The method of claim 1, further including determining
whether an application server, to which the program units are
being deployed, is installed on a plurality of platforms or on a

single platform.
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2. The method of claim1l1l, wherein the retrieving
includs retrieving information related to one or nore
wa@ppkiorees ons 15 depl oyed on an applicati on seP@UEDS2084/006168

The nethod of claim 1, wher& n the retrieving includes

determ ni ng one or nore nodes on which the application

server is installed. 20 4. The nethod of claim1,

wherein the retrieving includes retrieving

infor i on ated tq one ar e seryer_.containers

i ”%h OéJr B 1Y rc HIERETc ARCHEABE Fpkgrmaping
wheth?er The d@lﬁ%&ﬁforﬂs@ﬂe& ey el Rehlteal eteiR¥itdry or an

des retrievi i nformation rel ated to_one or
3 ndi A Rttt i GO e S rBRE o8 ralaeEatRofhe
appl L@dt fvh dephayed. 6. The nmethod of claim1, further
i ncludi ng determ ning 30 whether an application

server, to which the programunits are being

cepl w@,mamddﬂﬁfald@d__npn a fRlrthehl iydDid Phat dOF EBmPhiing
on a S|n%i latform WD ,2004/0

whethssr ST Pr it THECRAA SBr OBl R pr more remote
platfodderaidcliudiig a@ﬁl@fda’dildﬂng setieti-hes ansapphiegabhOBne or

server centr rep05|to n_indiyidua
more NG G H Eror g D R PaReRG SEBACEY: he the

applﬁuﬂj&atsmaeri\tﬁtalae& ohhenegethedoef melrai Brote platforms.
further including determ ning whether an application
server is installed on one or nore renote platforns;

and ithd hetapd icFatdlenrser, VQlurit&eirnShaﬂhaﬂngndéﬁérﬁ&nlng
nmeremnelaﬁonm aHoMﬁg @mmnrmmt
Pre

wheth§rs 3rh i @§P|6h1§bF§b °Ph&hEnaPp lﬁBFéon

servdr%ﬂﬂnﬂ.nhﬁﬁﬂmﬁln®plﬁ&aﬁﬂmh et kedoef rebapmofedf uathewing a

i.nclu det erm ni.n . .
user to se é% an eé?stln application name for redeplowment.

10. A program storage device readable by machine, tangibly
embodying a program of instructions executable by the machine to
perform method steps of automatically deploying program units in
a single flow, comprising:

retrieving information assocciated with an application server
on which one or more program units can be deployed; and

using the retrieved information to generate a script file

for deployment.

11. The program storage device of claim 10, wherein the
retrieving includes retrieving information related to one or more

applications deployed on an application server.

12. The program storage device of claim 10, wherein the
retrieving includes determining one or more nodes on which the

application server is installed.
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whet her an application is to be redepl oyed on the
application server; and if the application is to be

wo ebeprwsyed, allow ng a 15 user to sel ect an erRCBHUBIVG4/006168
application name for redepl dynent. 10. A program
storage device readabl e by machi ne, tangibly
enbodyi ng a program of instructions executable by the
machine to perform nethod steps of automatically

depl oyin rogramuynits in, 20 a single flow, )
compr | BIAGPE O TN R ST BRGSO 4Se08l dtted "Hads iah the
retrﬁ@pihgaim@nu6@$Vfétriéwﬂw@(ﬁhfmmmaﬂidﬁﬂf?IH§§HEﬂﬂLﬁﬂéfbr more
can_be _depl oyed; and using the retrieved information
servED GRREr ArE B ShrTRICH | PRS Tor Gopl AL 2ha arrihe
deplepyedr am st orage device of claim 10, wherein the
retrieving includes retrieving infornmation related to
one or nore applications deployed on an application
Sk verThéscpﬂdgréﬁn&;tmsmy@rﬂTaﬁm@aqef aendiee 10f, chraizgill.the
wherein. t retri.eving ing es determ ni ng one or
Tt eV e %o %f%%em%m% nga&ﬂi’l%%ﬂ‘?i s & @rt%ds to one or more
virthabthbdies whE0fidd 0519 52 LIS ROGTH8 cald Be3.deployed.
The program storage device of claim 10, wherein the
retrieving includes retrieving information related to
oh®. or Thw rerocrsy e3t aray i dwrisd iwWdlehinone orfurmiter

. appl i cat.ions. can b epl oyed. 14. .The program ,

incy §9Rhg B EREy et R Ot ViR R . ParravtRy vhich the

progrant| wmtitss rate iwving dedloyest i ds iekatdletiooane plufBlety of
Lrtual_hosts where qQ nore web application can be

e .0
platyégp%y%%.on]i)%iﬁgH%é£5?%%F3$ﬁstorage devi ce of claim

10, further including determ ning whether an

aféjl i Cﬂ{é %nrosﬁra\ﬁ?rStotroag\@i leitc%e of claim 10, further
including determining whether an application server uses a
central repository or an individual repository for storing

information related to the application server.

17. The program storage device of claim 10, further
including determining whether an application server is installed
on one or more remote platforms; and if the application server is
installed on one or more remote platforms, allowing deployment
remotely to the application server installed on the one or more

remote platforms.

18. The program storage device of claim 10, further

' including determining whether an application is to be redeployed

on the application server; ard if the application is to be
redeployed, including instructions in the script file to remove

the application from the application server.

19. A system for automatically deploying program units in a
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programunits are being deployed, is installed on a
plurality of platforns or on a single platform 15

WA g004/0Ms2pr ogr am st or age devi ce of cl ai m 10, fRCT/082004/006168
i ncl udi ng determ ni ng whet h&¥ an application server
uses a central repository or an individual repository
for storing information related to the application
server. 20 17. The program storage device of claim 10,

. Lur er including deternining whether an application

Sindser ?Wisc?%%¥%?+@%’ on one or nore renote platforns;

aandié];ﬁlcbﬁiﬁelﬁplrlhdt)?mé stpé:ﬁfbley tios ruJ'rJJ|1%ﬁ.'1a|a| ?@m@ﬂt@?eFchessor,

nore renp orng, a W oynmen . renpote

to rfH RS TFo Rt {3 Rec it S Y1R B T isir g grer on

whicBFom@r?% ancgzt@tzfﬁmg@am J:slﬁa:'aﬁrdwe:agr Qg am;ﬂ@f@m%e aﬁﬁ/it@ e the
cl al urt her I NCI udl eterm 1 NQg, et her_ an

retr e CRIITREIID B SRR Ty et ST R he b i At oyment .

server; and if the application is to be 30 redepl oyed,

includi,ng instructions in _the script file to_renove

I bl B (o A dhl FESEEGR SbFyEPDLEBIORE module
D 2004/ 079525 PCT/ US04 00BTBEL s ot el o 1 Law

. ) Sing QwW, ,
rece iR ST PG detl YT ol e OB L § i 6n te soript
file ciompuiesl @rooees soicl uddas netddiexel iudear maiguen

associated with an application server on which one or

nore programunits can be deployed, and to use the 5

retrieved information to generate a script file for

depl oynent. 20. The system of claim 19, wherein the

depl oyment nodule is further operable to transnmit the

information to a user and receive user input rel ated

to the information, wherein the script. 10 file for
depl oynent includes received user input.



