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15  Method and system for deploying non-backward compatible server versions in a

client/server computing environment

20 FIELD OF THE INVENTION
The present invention relates generally to computer systems in a

client/server environment and more specifically to the deployment of new
versions of server software applications that need not to be backward

compatible with client versions.

25 BACKGROUND OF THE INVENTION
The client/server computing model implemented over a network has

been universally adopted. In this model, requests issued by the software
applications of client nodes are sent to one or more connected servers. Once
processed by the server the requested information is returned to the clients.
30 This model is the one of the Internet where clients are web browsers and



30 This model is the one of the Internet where clients are web browsers and WO
2009/092666PCT/EP2009/050471 2 servers are web servers including many specialized servers such
as the mail servers. This model is also the one of many service providers generally operating

large computing sesqiisasdo serve a community of clients, end-users 5 of fhergafiwsigapplications
running on the computing resources of the service proyider, possibly over a mix of private and public

networks including the Internet. Examples of such providers are the global distribution systems (GDSs)

providing travel services to the whole travel industry inclugi iflj iti irpﬁ gravel
agencies (e.g., fGEtravel %ﬁ%n%ﬁ%sgﬁv nglgrc\l/%%gﬁ) }({ﬁaﬁﬁdg g%@ﬁ%gé%%?g%%ﬁ%% E(V}:{c‘g_l"ntroal and
passengers chedemgrs. Software systems in general are frequently updated over their life cycle.

Even aiter completion ot dgyclopraent hase, Wien sySlesiy ase- i adlustianstganefre

applications continue to evolve to apply corrections and improve them with the addition of new

features. Also, ClRRHRENGHFIMOBTHUEHECEROICRHT 1A BRI f FANYTHREVIVEIRAe Srdneers
performances of & new AR AL RIS ENDRSMISS BicBRaaNRaSYSIRmISBeyohamesiied of is

different. In the client/server model, to roll out a new version %f_server side aﬁ&l;%ﬁtion, the

standard practice @Y n SRR YR RS BEh R RAYA oA BRI AFEHOid N&rliSn of the
client application|jgdfesemaianeilonads thevrawssaryenecagiobaleioyrdithisysiediateGLsp to
scheme applics, BV HEHE (ST oot Whert i LENrs WAl Lo Ba UL G all e
existing web browseitonstciny ominm &gk agiemteef(the. wiorl d-avdeniamliogenb rrsenigtismot
completely %je and airports (e.g., for departure control and passengers check-in).
Software systems in general are frequently updated over their life cycle.

Even after completion of the development phase, when systems are in
production, the software applications continue to evolve to apply corrections
and improve them with the addition of new features. Also, changes may have to
15  be brought in order to fully take advantage of the performances of a new type of

machine or because the operating system is new, has evolved or is different.

In the client/server model, to roll out a new version of server side
application, the standard practice is that new version must be backward
compatible. Hence, whichever version of the client application is in use at any

20 node, the new server, once deployed is immediately able to handle the client
requests and deliver the requested information in a compatible format.

This ideal scheme applies, to some extent, to the Internet where web
servers need to be compatible with all the existing web browsers used by
innumerable clients of the worid-wide public network. This is not compietely true

25 though. It is well known that not all web browser brands react exactly in the
same way and that many servers are supporting in practice only the most
recent versions of the client applications. For example, with Internet Expiorer
(IE), the web browser by Microsoft Corporation, the most used browser worid-
wide, many recent server applications currently support only version 5 (IE5) and

30 above. Indeed, client graphic user interface (GUI) may be seriously impaired
when browser older versions, or browser brands that are not supported, request

and receive information from an upgraded server.



25 though. It is well known that not all web browser brands react exactly in the same way and that
many servers are supporting in practice only the most recent versions of the client applications. For
example, with Internet Explorer (1E), the web browser by Microsoft Corporation, the most used

browser Worldqu%@m&ecent server applications currently support only ¥e{senaefddson and 30
above. Indeed, client graphic user interface (GUI) maysbe seriously impaired when browser older

versions, or browser brands that are not supported, request and receive information from an upgraded

server. WO 2009/092666PCT/E1'2009/050471 3 Maintainj ard co ti Q}W Ryen
though it is only partially a%lﬂ%a&%‘% [ aﬁrgéhcf: irce,ﬁ%@%%%ﬁﬂc?é?%%ﬁ%ﬂ%ﬁv?a%p@%o% mgs cope in
one way or anotkehisitalad thepoptiores, fieatardeginconpSebiitieseam@ PRNCE ETRIMK @RAR Versions to

be supported in Wi fold This AR babh sppiguingra eAaulopmenbanaRe-kcaHiingmEase time
elop t

and skills to dev new server application and possibly requiring more memory and faster

hardware resourgshe EESRipIEFRONRE EocH RRIESthportshiig!dnEhi i Ad 68rERRCRBAN Browser
combinationg to ghegk s igrMang JRRidlydapiiong BRI wherseskng rRhaseobaiedse senisnpossible

amount of resources (machines and manpower) to putin 10 place t? allow an exhaustive testing of all
vi@ﬁ

the combinationsARAIALP AR RLSRPABEHY by MeRBEENE (AL INEI- eI WE Browser is
said to be a 'thin @gigatiigerdeplient Botiathopeifopmitg b)) ihe imiteasbhsevbtiwienotrowberdone
between server application and client application to have reguested jo rime
task of a web bré(%géq'ﬁ??@ s a%/ ﬁ%a@a%(é’é’“ %%?ur}érlroe@ %)L/J %Dv%e[i? %éw%ggﬁr%%aé%ﬁ%%% With the
client/server systemsitiairaire pustsiiblmyoant edgibtoLlikest @D Bsnanstigrrageecowc i generally
work only with affiliated clients (e. Irlines, ies, al ; li ligation may
rather nee\(lzl\éﬁc;I 20156 gaqgogggﬁiéﬁ%ﬁ%ﬁ%ﬁ%r&%@?ﬁ%ﬁ?grcria %ﬁ%ﬁ%@%ﬂt@%ﬁ%ﬁ%@ whole work
to be shared betwewnisedidrmend client. This may be required because the available bandwidth

between them is too limitegin.alow glient RRRGaHOR aRliciRmEs seraE fey sach sk tadi done.

With GDSs this is for example the case of client application systems used in airports for controlling

plane 25 departuré-afd Heaskarius th@PARERIGe Y A, dmRitR: SHALE 198 KB URIEd'Hh BErd9 %ime when

passengers are heaydiag. dadreds sadiRRPars onaxtsipirvedimitedexdeualansinobidatien
resources. Also, aig%ort computing reso%rces eg)rr]% owned.and émdfar tg_i control of.the %'r or;}%uthorities
e {
9

requiring approvalGfes HiRE IR a8 b EmaBlaSteR RERIBL t%aegceﬁserctgﬁﬁ]%pp cation is

web server through a GUI.
With the client/server systems that are not publicly accessible, like the
GDSs mentioned above, which generally work only with affiliated clients (e.g.,
airlines, travel agencies, airports, etc.) the client application may rather need to
20 Dbe a so-called ‘rich client’ that has to perform a much greater part of the whole
work to be shared between server and client. This may be required because the
available bandwidth between them is too limited to allow client application
soliciting the server for each task to be done. With GDSs this is for example the
case of client application systems used in airports for controlling plane
25 departure and check-in of the passengers, a work that must be expedited in a
rush time when passengers are boarding. Indeed, small airports may still have
limited externa! communication resources. Also, airport computing resources
are owned and under the control of the airport authorities requiring approval,
thus time, o be deployed and updated even though the check-in application is
30 used by the airlines affiliated to the GDS.
Hence, when client application is a rich client, devised to perform itself a
larger share of the work, the problem of having backward compatible servers
may even be more difficult, if not impossible, to achieve than with a thin client.



30used by the airlines affiliated to the GDS. Hence, when client application is a rich client,
devised to perform itself a larger share of the work, the problem of having backward compatible
servers may even be more difficult, if not impossible, to achieve than with a thin client. 4 Indeed, the
number of options and features of all the versions of the rich client applications to be supported is
potentially much larger thus greatly exacerbating the problems mentioned above regarding
development and testing phases of the server application. US-A-5.732.275 discloses a method
and apparatus for managing and automatically updating software programs. This document does not
address themiebttnthef adaytergodlbiptiockeand oiwiare apydlieitibes e siorsvwdrkhpriochodient
deployment _of n n;jB ckwar Q%I h ' f LV, oé ication. ording to
this prior arf?,| kP ?scga?éélﬁﬁg t%égé?gqgﬁgg%p é%ép |§%ﬁ§ﬁﬁ%§l&§%&%% g%gvgg Igggléij%%é%ﬁ s{a‘)?t%\ﬁa%e version
from a sharptbhiemsrinantionestrifto veeregapaing apiriamsmest tieisdeiamioe ghateseat the present
invention can AppI e R.Agtwork including pretty dumb terminals with limited software resources.
WO001/69382A discloses a method for initial configuration of a client device. According to this

publication, a new templfsAsibamiaidse et A1 etian and Aerarai:igrImanga e emplate is
intended to adephite-phenbanmigationiara prygfarsatifidajocusrnizaies aidheddesy gl not to a
new version of the server software application itself Jn yiew of the ahove it is thys desirable to
allow, in a cREAR/EBNE @H@PB’H%@H@?O@%&/%%%@M@%% OF SeRRiP] ﬁ’éﬁf(;i?s fat need

- not to be badkplathepmpdtiblenew nonfBathennbjectapieidieregeasidradifantagmyaef treftprarsent
invention will become apparent to.the ones skilled .in t t n inagi Ing
description iR 3&%?8%’8&%“1%@‘28&8 n%gﬁ§ﬁ%badr! r’a{%\fﬁagglﬁg %@ﬁt{? ﬁg %@f‘gng‘ﬁ)‘& gﬁ%ﬁrﬁ%%@antag es
be incorporatepnteain doURvEIRY @qufmanmy@rmmmm a shamrasmmmé"hiw@wmtﬁculties of
having (o depieyRAGENGY & EAMATRKN G PIRYE R EhANUBIURHMRIR WO T % BRysitliapsed by

embodiments of the present invention which seek to provide a method and a system for managing the

introduction aPRbHEVR RGREEEIFE RS PIsASIE e iesnitels yEthliandsst S§FaHRE FRPaBRStion server
into a client/server netwprking/60%EoAMREIoSes a method for initial configuration of a client

device. According to this publication, a new template is downloaded to initially
configure the client app!ica’tion. This template is intended to adapt the client
application to a new format of data organization of the server and not fo a new
version of the server software application itself.

In view of the above it is thus desirable to allow, in a client/server
environment, a deployment of new versions of server applications that need not to
be backward compatible.

T—'urt.her objects, features and advantages of the present invention wil
become apparent to the ones skilled in the art upon examination of the following
description in reference to the accompanying drawings. It is intended that any

additional advantages be incorporated herein.

SUMMARY OF THE INVENTION
The above-mentioned difficulties of having to deploy backward

compatible servers in a client/server environment may be addressed by
embodiments of the present invention which seek io provide a method and a
system for managing the introduction of a new non-backward compatible version
of a software program of an application server into a client/server networking

environment.



According to a first aspect of the present invention, there is provided a method for managing the
introduction of a new non-backward compatible version of a software program running on an
application server into a client/server networking environment, the method comprising: first distributing
to a client system to be served by the new non-backward compatible version of the software program
of the application server a client application operable § a downgraded mode compatible with the
current version of the software program of the application server, and in a valid mode compatible with

the new non-backward ¢compatible version of sai ware program: fi n.i ion in the
client system, the cIient%;ﬁﬁgé}%noiﬁtolrgpd%s ﬁgﬁgﬁde n%glge&?riﬁlggﬁgﬁeﬁmteﬁe% &%%ﬁé?egsion of the
software praghaich fof theaapglgtibe sdredydeepafpe rating e kbickwapp lxamipaiibltheersiongraded

mode until ghe inttadiiction of ihe neyy rﬁ?{{?'b%‘f{\%ﬂrda%?,m@ﬁ@e ¥8F§!§F“ iRtdhe SoivkRreRggram of the
application server; se?{lng, upon mtroé’uc |8n of the new non-backward compatible version of the
software pretyvarkiog trensipphica¢ion sbeemdbieodictnrappkdagionitatodistrialiéngdde dosiisarible with
the new ngn- tib| rsi h roar. f.the applieati :ﬁf@%ﬁ'and
operating,Q#S%l?ﬁaégiﬁtg@rggth@% iegnﬁé?gp'ﬁéét%n Int ﬁﬁ@%@glﬁ v\%/%%}%?]n#ﬁgﬁ s%%tlng stép further
includes tiecigitowing $te prpalicatiaticadiyy eiggarienaremticatidaupkarabipdreifedosyagsataguerying a
version server operating.in the glient/ser working. enyar uery. | di

identificaﬁgrcl? %ﬁh%;@fégr#@ést%vn&lhfu%ﬁ?er(\{ﬁéﬁﬁl{ng %%nntr%@pgﬁg%ﬂv%%s%or? %#ﬁbér;%%g%btaining
from the qepplsgiensieeneivend datuyebl eedeperareaiblgligviths jBteMamdamirrksaetted

among m%%;?ﬁ[égﬁmgiogrg?gnd%%m@@%r%@qﬂﬁ Y IQon installaBEHIRGRE Bgsmodes is

automatica Iggered at each re-launch of the client sa/stem which queries a version server operating

in the cliesysteverthetdliemimpelicatiomiain. Qlewpaiaded Beir AtfcpalH Ml WRAUEREM and a
client applicatpy, VEFSIRE RWRRSFN HIGEIA Qﬁt%f@abﬁegtmr&%wé%,rsv'@éﬁeawrétﬂat%value to

operate the client system into a mode including the downgraded mode and the valid mode. 5a

Accordingalisali gBplicationbisdthfefRWdRIAIERESS, Hitintbthidmuistiomal thguaRMA@er includes
geographigghlogatipRonssatBraificaiion anehall s%ﬁwa%iraﬁfg?gﬁ%pm@%gﬁﬁeéﬁaﬁt%@—@@@stablish

statistics. query contents is stored in a database of the version server. W

2009/092668iNST/ERDdoIStuCHPE &-ThanBRW A DRGNP APIBRGEE NPTRLBAiBSrovider

operating tharRRRICAHMISRIG RSB PRcaBVNeBrhackMay dremPatibie MRsRiante! the saffware
program of the application server is put in production. re-launch of the client system is forced

automaticANdRHeTRERIG, WitBrita AGYA RPEOAITKHAE erenatir it & SRt thSPafiiéirthe
applicatiopggivanisfoadednplication server; and operating, from that point on, the client

application in the valid mode, wherein the setting 'step further includes the
following steps automatically triggered at each re-faunch of the client system:
querying a version server operating in the client/server networking environment,
the query including an identification of the client system further including a client
application version number; and obtaining from the queried version server a
stafus value to operate the client system ihto a mode selected among modes
inciuding the downgraded mode and the valid mode.

Setting of the modes is automatically triggered at each re-launch of the
client system which queries a version server operating in the client/server
networking environment. Query include an identification of the client system and a
client application version number in order to obtain from the queried version server
a status value to operate the client system into a mode inciuding the downgraded

mode and the valid mode.



re-launch of the client system is forced automatically in case of fallback on a previous version. -
the client application receives from the version server the status value 10to operate the client system
in an invalid mode. - the obtaining step includes, in version server, the prior step of: checking the client
application version number against a meta-rule to immediately declare invalid client application older
than what meta-rule specifies. 15- it includes, if megg:rule check is successful, the further steps of:
checking the client application version number against a set of compatibility rules ; declaring invalid,
deprecated or downgraded the client application concerned by the compatibility rules according to rule
contents; otherwise, 20deglariigy/alll HieanisnieapicRiifbAY ONFRINBGRYIGRYIREMRaNRILY rules.
the obtaining step further delivers to the client system a patch to correct one or more client application
problems.  Su¢ Iijéaﬁétch is dynamically applied each time the client system is re- 25launched.

- query further includes geographical location, user identification and ail sorts of

information on the client system to establish statistics.

- query contents is stored in a database of the version server.



- the client application includes a graphic user interface. 7 A second aspect of the invention
provides a system for managing the introduction of a new non-backward compatible version of a
software program of an application server into a client/server networking environment including a

version server?ggq[ﬁ%%ggse comprising means adapted for carrying out gagiptem ekshe method as
defined in the first aspect. A third aspect of the invgntion provides computer program product

stored on a computer readable storage medium, comprising computer readable code means for

causing at least one computer tg operate the method.f apaging the | i )
non-backward com paﬁbl@%%ﬁ"&@n %%f?gesg¥ VUEP ”Of:treo%rigmog%egrﬁgﬂgﬁc%%@lgégrb&ﬁqr%{gg gaec%@\ﬁ(gserver
networking environmeheaspgétiaiiohisehesfirshaspbet BRI EFh BRESCRIRTIOR O EHEBRAWINGS

F1G. 1 describes an ofGIpla RN ARFOTRG BTESFRURLPRBH A g 2 version

server and a database. Is a vel view of the major steps of the method in a client node to

decide how client application and GUI must operate deper%digl%on the server verﬁion In production.
f St

FIG. 3 discusses how Vi her HEnaist RYSIRD IR ‘ISt aHERY S Y Ag'fssued a
query at log-i. FIG. 4r@deserbesadlinsspaisting ofasiientsytesm  sofuwartonaognérancaiméret brought
by the use of a version server. DETAILE DI(EJS RIPTION The following detailed description of
the invention refers to3h8 '5888[]11%%?{3%'98 1w gs. While the description includes exemplary
embodiments, other embodiments are possible, and changes may be made to the embodiments

described without departiddavean Bblagiatienicysiam siieisen\aiagptically ingasgatiibaskn

exemplary system aceyy@ingdadhs {2ysikon based on a GDS (100) as discussed in the background
section. GDS or any equivalent system providing services over a network in a client/server

e o o e e Seanalle T oEndae AOMRHINAIGRANERL D lasuRRalE S

multiplicity of remotely loc Client'applications at is software applications running at the
level of the tlients) antbsysteatss ttk2@)enthsiyrgtem in an invalid mode.

- the obtaining step includes, in version server, the prior step of:
checking the client application version number against a meta-rule to
immediately declare invalid client application older than what meta-rule
specifies.

15 - it includes, if meta-rule check is successful, the further steps of:

checking the client application version number against a set of compatibility

rules ;

declaring invalid, deprecated or downgraded the client application

concerned by the compatibility rules according to rule contents,; otherwise,

20 declaring valid the client application not concerned by any compatibility

rules.

- the obtaining step further delivers to the client system a patch to correct

one or more client application problems.

- the paich is dynamically applied each time the client system is re-
25 taunched.

- the client application includes a graphic user interface.



WO 2009/092666PCT/EP20091050471 8 particular example used to illustrate the invention client
system is an airport departure control system (DCS) used, e.g., when passengers are boarding
planes. Connections are maintained (130) between servers and clients over a wide area network
(WAN) possibly comprised of any combination of private and 5 public network including the Internet.
Computing resources are, e.g., all interconnected with a private local area network or LAN (105).
Similarly, a local set of client applications can be inter¢onnected trough a LAN, e.g., an airport LAN
(125) while independent sets of client applications communicate with GDS through the WAN (130).
Interfacing with cherseappticatipesisqietiernmedkntittis 10 ddam@e shistemh fargat@nagiuoiheallowing
cients o aggess albIneAPRIGPHARS AN B XIeR MplDs, GOSHRsdpear A PaRlsatn
mentioned here a ove a system typically in es a logon an securit server or LSS (103)
aimed at cﬂ:@@in@ﬁgqm&fw@nmtppﬁc@miésweat@m&br@@rﬁié@tcar@ﬁ;’gm 8IBERCEN PFSVide the
expected ghgdgptialy 1q Bst%%@rlé%ﬁqmm& e R pldbersupRAYRG AnRisakANsER08. I

the present description, the software pr é(gram of the application server' means the software resources

used at th@%%?%@%ﬂ%f%‘#l% ket &5pRtform its functions. Unless explicitly indicated the terms
"software program ﬂﬁ’t’ﬂea@p@dﬁaimérﬁm@fﬁﬂcﬂi the aielicatenpaesvasrb grareseniiast soretimes 20
shortened in the expressmn k?atl n server". ch ndeed, even if the servers s,comprl BF har%ware
componerfth & EBIBIER PRI For TIPS RGeS RIS ST R B de™ T
invention inteashscks aaestigrasézaet (TR5Torapkitey it copenaketitrevnitbthaghfabasen@@dmy e explained
in detail in. lQyyi S i r client
i Eﬁl&Y&ﬁ%ﬁ% AL/ ARdns, égg,é% P@%ﬁyﬁ’ﬁff@'{} SRR & 1o erpdrachalalhing

appllcatlon versions ) presentin t and equivalent systems (100) are
made ableato apelitatiertisenenao s réﬁmﬂeéwnﬂawrm@)ﬁg\(wm@oéﬁa driinedvidheVicst (130).
Client chatagtgristics are stored in the database from where they are retrieved by the version server
when necessary. 30When server backward compatibility is not possible or would be much too

expensive the method oBIEMPESORIPANSIKIOR TiHE BRIMINGS all

FiG. 1 describes an exemplary system according to the invention based on a GDS

including a version server and a database.

FIG. 2 is a high-level view of the major steps of the methed in a client node to
decide how client application and GUI must operate depending on the server
version in production.

FIG. 3 discusses how version server manages to attribute a status to a client
system having issued a query at log-in.

FIG. 4 describes online patching of a client system, a functional enhancement

brought by the use of a version server.

DETAILED DESCRIPTION

The following detailed description of the invention refers 1o the

accompanying drawings. While the description includes exemplary
embodiments, other embodiments are possible, and changes may be made to the
embodiments described without departing from the spirit and scope of the invention.

FIG. 1 describes an exemplary system according to the invention based on a
GDS (100) as discussed in the background section. GDS or any equivalent system
providing services over a network in a client/server environment implements
servers, generally from large computing resources (110), to support a multiplicity of
remotely located client applications (120} (that is software applications running at
the level of the clients) and systems (122) . In this



remote client nodes an upgraded version of the client application and GUI. This implies that the new
version of the client application is made compatible both WO 2009/092666PCT/EP2009/050471 9
with current version of the server and with newer version, i.e., the one to come. With such a scheme

the new servewyjlm)sﬁ?z@% to be compatible with older client applications apg tswhaw installed.
As a consequence of the above strategy, during the deployment phase 5 (a full deployment may

typically require several weeks to complete in a network comprising thousands of client nodes), the
new client application, when installed, is,downgraded to server.version N, i.e.. to the _cur ersion in
production. e stEELIK B GELE R Coraingy e Geldo dare e Gt ol SCRL AR
‘downgraded to iU, tteice, siatiey tRORpriset) p@iodvmmepamapmim@w@%moyed in
client nodes, (ot RENaRRRIBA ey RASRAKEAAMPBEANEE AL ABIIAP BIBRKCAIN, e, each

time client is re-launched, the version N compati rrent server. Once distribution is

complete or is nesicecRACTRVEl SHAR) BYSHEPY eapifet DIMVOWBPIPRYCN ehRMTYEE IR promote
the new servr s, hat aHe%Wkaﬁdem‘ﬁgm@ieriiyst@wid-@ﬁ%ﬁﬁwgst?&é@km aghaniage ofithe
can

upgraded client/server functions and features. Promotion e done manual%mber an administrator of

the system, or caRtBECRIGGSIEn WiibmativalR 'arah@Eas MR Hitalid 102, IR ¥a8dOF@sion
server is instructgdit@chasiaesihaiciatis ddhaemaireliastradesigrvalicAi, tbe databageeo that the

e e R A R S R R T R S
using version N (mmdL@HehaeﬁskbhﬁiBahyhtmcﬁa;tiiﬂge\mtﬂifa@iglnt-eopmeﬁsagdssp&ﬂfwamdddrbjhtﬁ_le version
plcation Hhd GO HER R AL R B e e A o e in
the following destHftloprovitiednbentien GDshdoriusiaotive Pieteahali DB sBIRTEOPREVRRIESystem
has the freedom gheoniralig INQUENNGNBENPRANEL 25 IuAraR aaNRIesieAes ass
necessary. Only the client nodes Concerned by a particular upgrade need to be re-launched.
(103) aimed at checking that client applications that attempt to connect are
legitimate and can provide the expected credentials to be authorized to work
15  with any of the supported applications {109).
In the present description, the software program of the application
server means the software resources used at the level of the application server
to perform its functions. Unless explicitly indicated the terms "software program
of the application program of the application server " are hereafter sometimes
20 shortened in the expression "application server”. indeed, even if the servers
comprise hardware components, the subject of the invention is to manage
versions of software components.
The invention introduces a version server (105) working in conjunction
with a database (107). As explained in detail in the following description the role
25 of the version server is to keep track of all the client application versions (120)
present in the field. Typically, a GDS and equivalent systems (100) are made
able to interface thousands of remote client applications (120) over a world-wide
WAN (130). Client characteristics are stored in the database from where they
are retrieved by the version server when necessary.
30 When server backward compatibility is not possible or would be much
too expensive the method of the invention consists in first depioying to all
remote client nodes an upgraded version of the client application and GUI. This
implies that the new version of the client application is made compatible both



30 Upgrades, downgrades (e.g., in case of fallback on a previous version) and version blocking (if
current version is incompatible) can be performed at various very different level of granularity. This
may range from the whole world, a region, a country, a city, an airport down to any identifiable location
such asa WQ, Qt%)jg% (§66PCDEP2009/050471 10 specific terminal in an@ifpai, & haakding gate,
an office, etc., thus providing a great deal of flexibility in the deployment of new client versions.

FIG. 2 describes the major steps of the method in a cliént node to decide how client application and
GUI must operate depending on the s}grver Sversion,in producti Proce@s 5 ex?c%toerg each time

client application\'(g cﬁ“n%“?&%ﬁﬁ?&%& }Q?rgﬁrs\ée&%rhdiéﬂl t8ﬁ1"%{?§;0a"ﬁ§?iﬁﬂia’t8d Pl?f Sy%llent%pplication
at log-in to retriewtifrogutheavechiem sénecnanddatabade 11220) bk idetailswftadighentitappiieation

version to be usecqi %%iléﬁ i}'ﬁi&%%grgﬁu@q@mwi g{%tﬂg&client 10application to version server needs
of the client no

to contain identification de including application ID in use and its version number.
In a preferred embodimef¢ ¢f cassausation dbtestabish steaiegys durite iseosptRreRshPAppfication

versions andsprogress eégns{mpmwaéé\n PBVRESIQN AHERLERO WA CoRIRRIOECBIREAAtION

about client node including: 15- user identificafion; user office, e.g.: LONLHO033 for a Lufthansa (LH)

agent located in CBAUSIENAsdntseanen, 81y SlianR/ToMeDE SR E¥nBbNHARRISAFA R pIM EBrminal 2

at gate 20; installed, is downgraded to server version N, i.e., to the current version in
production. Its status is changed accordingly in the database (107) of the
version server (105) to ‘downgraded to version N'. Hence, during the interim
10  period while client application is deployed in client nodes, those of the nodes
that have been already upgraded are using systematically, i.e., each time client

is re-launched, the version N compatible with current server.,
Once distribution is complete or is near completion the server system,
£.g., the GDS (100) of FIG. 1 can decide to promote the new server so that all
15  or at least a majority of end-users can start taking advantage of the upgraded
client/server functions and features. Promotion can be done manually by an
administrator of the system, or can be triggered automatically at the time of the
software ioad. In this case, version server is instructed to change the status of
the remote client nodes to ‘valid’ in the database so that the next version of the
20  server (N-+1) can be put in production and have client application and GUI
operate at level N+1 too. To ‘achieve this, version server forces the
disconnection of all the sessions using version N (and older versions if any). To
this end a sign-out message is forwarded by the version server to each client
remote node to end the user sessions and request re-launching of the client
25  application and GUI. Then, at next re-launch, version N+1 is automatically used
as further discussed in the following description of the invention. It should be
noticed here that GDS service provider system has the freedom of controlling
through the version server as few or as many client nodes as necessary. Only
the client nodes concemed by a particular upgrade need to be re-launched.
30 Upgrades, downgrades (e.g., in case of fallback on a previous version) and
version blocking (if current version is incompatible) can be periormed at various
very different level of granutarity. This may range from the whole world, a
region, a country, a city, an airport down to any identifiable location such as a



user_organization, e.g.: LH, the airline company name; 20 - etc. Information which is anyway
prov!ded to the logon and security server (LSS) shown in FIG. 1 (103) as part of the credentials to be
provided so that to be recognized as a legitimate user of the application server. What is provided in the

query (212) by the client application can thus be 25 used to obtain invalualjg-jifpsmatianqn the
deployment of a new app’llcation version in the field and, generally, on the characteristics of the

population of client applications interfacing with the application servers. For example, GDS can

establish a list of locations in.the world using a certain version of client applicatio ct where
too old versions SPEEHH KU R ANAIEG? %Oapcpg\%jéggb% Y &flen ‘gspplc%ﬁ%b}ui% giﬁmﬁ% the
database and cagrést explaitefitkiipibtyyiking deplogramt ofimions!@ntaditsitigtrative center in charge of
watching and managing a large population of remote client nodes. WO
2009/092666PCT/EP2060®5D4EEabes theersriarsaics QDY) keepdashihding 8taleRaisPof client

application and GUlisdndsse inal lislcangesahe kapwingdhe erripareitgecnpplisatonsserver

currentlly in production and, as explained above, on the basis of the information provided by the client
nodes in thequeYRSSiastaP/IFIRIned (214) 5to each client system at log-in time. Status can take

one of the following valupgodéalifisisBe stateser thedaestonvpnieared esion¢Nan aictielclient
s A R et AN TR R R
retrieve from the version server and database (220) the details of the client
application version to be used (214). The query automatically sent by client
10  application to version server needs to contain identification (ID) of the client
node including application 1D in use and its version number.
in a preferred embodiment of the invention, to establish statistics on the
use of the client application versions and progress of the deployment of a new

version, query should contain more informaticn about client node including:

15 - user identification;
— user office, e.g.: LONLH033 for a Lufthansa (LH) agent located in London;
— user location, e.g.: LHR/T2/GTE/20 for London Heathrow airport, terminal 2
at gate 20;
- user organization, e.g.: LH, the airline company name;
20 - efc

Information which is anyway provided fo the logon and security server
(LSS) shown in FIG. 1 (103) as part of the credentials to be provided so that to

be recognized as a legitimate user of the application server.
What is provided in the query (212) by the client application can thus be
25 used to obtain invaluable information on the deployment of a new application
version in the field and, generally, on the characteristics of the population of
client applications interfacing with the application servers. For example, GDS
can establish a list of locations in the world using a certain version of client
application or can detect where too old versions are still in use. Information
30 provided by the client application is gathered in the database and can be
exploited by any kind of program run from an administrative center in charge of

watching and managing a large population of remote client nodes.



Deprecated: says that client application and GUI is an older version yet compatible with current
production server. This status is used when a new version of the GUI is available but older deployed
GUI remains however compatible with current server. Depending on client configurationa
Warnlngmessagg %(BR]B%EE‘"V displayed to end-user at log-in. Downgradedligjy@@yggydﬁmn
indicatesthatnewlydeployedclientapplicationandGUI vegsion N+1 must behave as version N (while a
new client application and GUI is being distributed, before activating the corresponding new server).

As discussed above this status is mainl I m d
compatible servers. It is 5\5?58 %cc%as%%a%? g g ?B%mﬂav%lég%q%glg ﬁ%g?)\t;er (% Q%Fepwous 3(rer5|on)
as explained her&taxﬂt@‘UlrwaildseaysiHhareoh@nﬂappﬁbaﬁohwf@ljm%vﬁﬁs@ﬂ QEIBRAMRISE I Mpatible
with current produglig sei=iit iRRiRlieHeahaods BRSiRE WRSIINGRCHRe Bhlag i ael is

normally blocke ve s atus values are interpreted by the client systems 216) so as to

behave accordintyimsioarereridedHay hp REBIO ARG P RHRTERDA Skt FririmGHHal4)
transactionsg218) caprakeflagebetweass-Hiericarnlicaions ane beeasmlicainoweegy eakaan) in

charge of handling them.

Valid: | is the status of the latest downloaded version (N+1) of the
client application and GUL. This the normal status after a new
client application has been deployed and corresponding new
version of the server has been put in production.

Deprecated: | says that client application and GUI is an older version yet
compatible with current production server. This status is used
when a new version of the GUI is available but older deployed
GU! remains however compatible with current server.
Depending on client configuration a warning message is
optionally dispiayed to end-user at log-in.

Downgraded | indicates that newly deployed client application and GUI
to version N: | version N+1 must behave as version N (while a new client
application and GUI is being distributed, before activating the
corresponding new server). As discussed above this status is
mainly used to aliow managing the activation of non-backward
compatible servers. It is aiso occasionally used to manage
fallback of a server (fo a previous version) as explained

hereafter.

Invalid: | says that client application and GUI is an old version NOT
compatible with current production server. End-user of client
node receives a warning notice at log-in and is normally
blocked.

The above status values are interpreted by the client systems (216) so
as to behave according to the version of the application server in production.
After which normal transactions (218) can take place between client
applications and the application server (230) in charge of handling them.



vito 2009/092666PCT/EP2009/050471 12 If, for any reason, an application server that has been
promoted encounters a problem and must be removed, fallback on a previous version must occur.
Then, new client application and GUI that were already downloaded must be set back to the

‘downgraded’ siajug,sR4hat they start again to behave, 5 as in the interim pggipgpahie feployment
was in progress, in accord with the previous server vey ion. If some client systems were still using the

previous version of the client application and GUI their status is reversed from ‘deprecated’ to 'valid'.

FIG. 3 discusses how versiqn server manages, to _attribut t t e t ing issued
a query at log-in. Tﬁlf pr%rceasng strgr%g?/vi‘th%ea\/pgééﬁékﬁgél%ﬁyﬁh%h%li%?%pr)%ﬁ%{jtigﬁagr?gé Ul

provided in the qercpissersdaopiioseersior sewer sy t_ﬁ@@ﬁedt $yihagk DO depigyionswatsidRtatus is to
e returned when NPHOARSMHEX HEIPBICHLBRNENBICARPIBN RRSUEPE AR BWRR BRigare each

checked (340) against the 15 provided client version (310), knowing which version of the application

server is in produBHBhbP{BAEVRS (9 HoidrmglesrsisiatshiBrcBIRy sialigeAN© R & a prior
check of cliegt veysionagainstismmeiisi RHRZeb Mg RemlassIsedisyRisainate citsativiel yersion

numbers that are older than a given value. There is one meta-rule per clign;a pliéation. Hence, if
2 560991

check of meta-ruRSF4IRIS GRS HRESIANall SRRGCIEHird P RIUWRE & iSEC 1 Uent

version passes metaitrlesthesl (3B thepenitiabitityorutes inekdito dietohe ke84 Them
compatibility rules actu%llléy éee ,tre}c{i}g of all the situations where there is incompatibility between server
in production anddsep%g e t¥§§ ems so that all those not concerned by the rules are finally

declared valid (380). Ot*@f%%%%%aﬂg%%t ﬁgﬁiﬁggégﬂw%me?%gﬁé@%e by hrgtiesagdegiqied to be

'invalid' (350), 'deprecate or ‘downgrad 370) according to the rule contents that apply to
them. HIG. £itedcristarohinegaaetpihofaedlidhtegdtem, a functional enhancement brought by

the use of a version server-30TRe S8 YRISIRR SRGSIS BaticHiar usefil i araenetmarks
involving numerous client systems possibly concerning thousands or tenths of thousands of client

nodes. Then, the@lbRIOVIERH o &getveneisasRiicatiBneraion server by the client system. To

decide on which status is to be returned when interrogated by a client system
version server uses compatibility rules that are each checked (340) against the

15  provided client version (310), knowing which version of the application server is
in production. However, to avoid having a proliferation of compatibility rules
there is a prior check of client version against a meta-rule (320). Meta-rule is
used to eliminate directly all version numbers that are older than a given value.
There is one meta-rule per client application. Hence, if check of meta-rule fails

20  (331) the ‘invalid status’ is directly returned (352). Otherwise, if client version
passes meta-rule check (332) the compatibility rules need to be checked (340).
The compatibility rules actually keep track of all the situations where there is
incompatibifity between server in production and specific client systems so that
all those not concerned by the rules are finally declared valid (380). Otherwise,

25 client systems that are concemed by the rules are declared to be ‘invalid’ (350),
‘deprecated’ (360) or ‘downgraded’ (370) according to the rule contents that
apply to them.

FIG. 4 describes online patching of a client system, a functional
enhancement brought by the use of a version server.

30 The use of a version server is particularly useful in large networks

involving numerous client systems possibly concerning thousands or tenths of

thousands of client nodes. Then, the deployment of a new client application is a



WO 2009/092666PCT/EP2009/050471 13 burdensome and long task that typically takes weeks to
complete. Because remote sites may not be under the direct control of the service provider, e.g., the
GDS used to illustrate the invention, those in charge, e.g., airport authorities, might be indeed reluctant

to install a new(%%g%g%@aoplication for 5 fear of adversely impacting their,gysteshsodlagfallback
mechanism supported by the invention is one answer 19 this concern allowing in case of serious

problem to come back to a previous version of the server. A version server according to the invention

allows implementing a further functional enhancement ass a prab ul nd while
deployment of cléﬁ‘ﬁjgﬂﬁﬂg}fti&?gs g?]ngobarg%ﬁ&asteé¥%%§%ﬁéﬁae e\fvﬁ%%s %&é@%%te%g&@élf a major
blocking problenrésrdisceitesethaty aclidet apgticdtiedivensionn@aodpitibe s \ade aagMistasn ©vdrld-wide
deployed, version ser, 4 an. provi pigce a ,tag nd.the proklem without
having to redistrirgql%e ﬁgéwh%gléegcl%nt{%up% icf?ateti(;ﬁn(f})TgJc \c%?ﬁﬁg a%?é(lérgeat@y g’(ﬁgﬁ’e% itg 15 @% 2, when
version server ariikestinse might Deain@reaticingiaehtainsiinforaepsietiiAryGRIRA Batch is

added in thegespogser Qv ARGRARID SELRE eEriapsRermbenandisRplicationaArmesnimaeed iythe

query, version server recognizes that client application version has a functional problem. Then, reply

forwarded by thelDBr&pNEBR/Er FE FISYE sIAdNS SPRSRH FLEHER ) SAECHLEFRIH IPRIE functional
problem (414). O resaptiteidche sevensemysahien applkeation shangesitebataiovatoptding to the
version status and applies.the patch on jtself (t416)' I}Fh%%a CH iﬁ‘ %ei[t%%h]ggémr%g%mg/ stoggg por
installed on the cﬂ@nﬁ'&ﬁﬂﬁegtﬁ?%m Bl 1A Lé\rpp el Ca i finte e Crieht appltl)g tion Is
restarted. After wirishigrarrradttranséttionsi¢4t8) ednicesiamioyeanear oiemti2Baplitiiaions dnd the
application ?grver &g@;%ﬁcr%%r}gm %%%9'{{}%@8@?%@%\?5%%9 of operation goes on until a new

utéd. :

version is redistriB
If a major blocking problem is discovered in a client application version

(410) that has already been world-wide deployed, version server (420) can
provide a piece of code, a patch, to get around the problem without having to
redistribute the whole client application. To do this, as already explained in
15  FIG. 2, when version server answers query {412) automatically sent at log-in of
a remote client system a patch is added in the response. On the basis of the
version number and application name provided in the query, version server
recognizes that client application version has a functional problem. Then, reply
forwarded by the version server includes a status, already discussed, and a
20 patch of the functional problem (414). On reception of the server reply client
application changes its behavior according to the version status and applies the
patch on itself (416). The patch is neither permanently stored nor installed on
“the client application machine but rather applied each time the client application
is restarted. After which normal transactions (418) can resume between client
25  applications and the application server (430) in charge of handling them. This

mode of operation goes on until a new version is redistributed.



1. A method for managing the introduction of a new non-backward compatible version of a software
program running on an application server into a client/server networking environment, the method
comprising: first distributing to a client system to bgsserved by the new non-backward compatible
version of the software program of the application server a client application operable in a downgraded
mode compatibl%wﬂ gc? current version of the software program of the application server, and in a
valid mode compampe\i'l with the new non-backward compatible version of said software program;
setting, upon installation in the client s¥stem, the client %nglication into a downgraded mode

compatifite fitreteadifenhivarasiner the JBHREHETRBgRInPoPi ASRarlveEh &eReal¥Berating
the clienjaRplicalion isotRHevpetrdadd mrdmy ik the BYSkEN SEARsr NRW RPRHRACKYAE:

compatible version of the software program of the application server ; setting, upon introduction of the
new noBRRIHRG EoIRIBRelRIOAIBINAL SBMPERINSFogram of the application server, the client

application into the valid mode compatible with the new non-backward compatible vg%icgn of the

software prodiinfEHERVERY iR iR nUERIe SYEHED pit afig SRBIRANEY ptift BRMNBAARCENR Cation in

the valid mogenmpaars teesseiting siepdufiherdnpkudesihefotieaviagmieasoautanadicallyiigggered at
each re-launch of the client system: querying a version server operating jn the client/server. networking
3 iy il ihh &

environmen2BRIGRIQY PRATENG thaeRRtAdRMedRIRem FrcHiERRY YR

application vsr siensanvaes; Frogriiodling fepplidiiaHeredarcesianiservelia slatis ssiusatiizperate
the client system into a mode selected among modes including the downgraded mode and the valid
mode, 15 MR ARBON PR A SRR SR8t R SR YRS PP ocation, user

identification a%d information on ‘hﬁ cIientj1 stenil to estahlish si tistijs. {;: Thei.m%thod. otf claimlor?2
wherein query Loitert8 e 'BERLGTRTR fAidBEs S theValeiln dig &ent application intoa

downgraded mode compatible with the current version of the software program

of the application server;

keep operating the client application in the downgraded mode until the
introduction of the new non-backward compatible version of the software

program of the application server ;

setting, upon introduction of the new non-backward compatible version of the
software program of the application server, the client application into the valid
mode compatible with the new non-backward compatible version of the software

program of the application server; and

operating, from that point on, the client application in the valid mode,

wherein the setting step further includes the foliowing steps automatically triggered

at each re-launch of the client system:

qguerying a version server operating in the client/server networking environment,
the query including an identification of the client system further including a client

application version number; and

obtaining from the queried version server a status value to operate the client
system into a mode selected among modes including the downgraded mode and

the valid mode.



4. The method of claim 1 wherein the re-launch of the client system is forced by a service provider
operating the application server when the new non-backward compatible version of the software
program of the application server is put in productign. 5. The method of claim 4 wherein the re-launch
of the client system is forced automatically when the new non-backward compatible version of the
softwareZprépeamethtie applaiatidnveeeveinidhaadadry Gufthemathadesf teepraskidiaplottivmherein
the re-launch.is forced. by sending a sign-out message,.and a re-launching request from the.version
server to the é(ﬁ%ﬁt'%%/% *%.a%gdﬁﬁérme 040 clgr%i%% g?etﬁénn{ﬁg ?esfé}fjlﬁg& ‘c’gf"ﬁ%‘%ﬁent system is
forced automatically in case of fallback on a previous version of the software program of the
applicatidn Seavesetisod né dadm ddosikirareiniguey tostdiiataippicaadrinecdat@basmitibaersion
server ”\f‘e%ﬂ%H%lé?\'z‘é?. to operate the client system in an invalid mode. 9. The method of claim 1
wherein the obtaining step includes, in the version server, the prior step of: checking the client
application version number against a meta-rule to immediatelgrdeclare invalid the client agplication

older th&h Wh&: ethestLtaesptinberes the. reniavnsihd resliend ruatrmds farethetadule
check is suteesshrbiftfuharsiegs ffe Chppbaide digibrrRiealionyerian RUMBaLREANSt a set

of compatibility rules; declaring invalid, deprecated or downgraded the client application concerned by
the comSRAMARYHAYABdRg ToerRe BRIEen R AIFITISE, BECRRRICAHRD tReRIRniR pPfcdfion not

concernggly;afyrcompatibility rules.

5. The method of claim 4 wherein the re-launch of the client system is forced
automatically when the new non-backward compatible version of the software

program of the application server is loaded.

6. The method of the preceding claim wherein the re-launch is forced by sending a
sign-out message and a re-launching request from the version server to the client

system.

7. The method of claim 4 wherein the re-launch of the client system is forced
automatically in case of fallback on a previous version of the software program of the

application server.

8. The method of claim 1 wherein the client application receives from the version

server the status value to operate the client system in an invalid mode.

9. The method of claim 1 wherein the obtaining step includes, in the version server,

the prior step of:

checking the client application version number against a meta-rule to
immediately declare invalid the client application older than what the meta-rule

specifies.



11. The method of claim 1 wherein the obtaining step further delivers to the client system a patch to
correct one or more client application problems. 12. The method of claim 11 wherein the patch is
dynamically applied each time the client system is (rf-launched. 13. The method of any one of the
previous claims wherein the client application includes a graphic user interface. 14. Method according
to any oflthelprecedihgalafmkained ifaradmuyltipltbity robtiientea phbchtisnsunoasisiyionheli dintisystems
located r%nostech/, from the application server. 15. A system for managing the introduction of a new
non-bacRward compatible version of a software program of an application server into a client/server

networking eqvirgnment including 21SI00. Ser n abase. rising means a(k ted for
carrying out é}é%ﬁ{g@p%é tk?eH‘r%gtﬁ%g{ géc%gérhir?éa\%{%%‘]yq‘o&ng%rthgesglrﬁgc{ggnsgegléjl?ngfmfg? %tc’):lé)FHmUter
program prodilesstored on a computer readable storage medium, comprising computer readable code
means for causing at least one computer to operate the method for managing the introduction of a new

non-bac kwaﬁfé@ﬁﬂﬁtiB@U@rﬂ@ﬁf@pﬁ@dfwaﬂ@wmmef@] cligpicanplicstorecimoamtiditiserver
networking gAUIRNAISIHAGEPRGINY AL HUiRRG LTINS LADRtd: Bitérwise,

declaring valid the client application not concerned by any compatibility rules.

11. The method of claim 1 wherein the obtaining step further delivers to the client

systerh a patch to correct one or mare client application problems.

12. The method of claim 11 wherein the patch is dynamically applied each time the

client system is re-launched.

13. The method of any one of the previous claims wherein the client application

includes a graphic user interface.

14. Method according to any of the preceding claims used for a multiplicity of client

applications running on client systems located remotely from the application server.

15. A system for managing the introduction of a new non-backward compatible
version of a software program of an application server info a client/server networking
environment including a version server and a database comprising means adapted
for carrying out each step of the method according to any one of the preceding

claims.

16. A computer program product stored on a computer readable storage medium,
comprising computer readable code means for causing at least one computer to
operaie the method for managing the introduction of a new non-backward
compatible version of a software program of an application server into a client/server

networking environment according to any one of the claims 1 fo 14,



