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COVMAND EXTENSI BI LI TY I N AN | NTELLI GENT AGENT 5 BACKGROUND COF THE | NVENTI
The present invention relates to software systemarchitecture) and in
particul ar WQ03%$8% hod of providing dynam c extensibility ofrcaisowasres
conmponents, such as object classes. 10 In a traditional conputing

envi ronnent, executabl e conponents nmake requests of ocher executable
conponents. In sone instances, know nlgUV\hi ch requests a conponent supports

is built directly METHOD ANSHBRARATUS FORBY NAMIC CQYERAND! it. |n

Cequests that it suppd ¥ ENSRBRLEY NN B TEL IGER AR OF o
requiring all potential clients to possess conpl ete knowl edge of the

supEorted operations 15 of all other conponents. This is well known and
wel P under st ood t echnol ogy BAGKRGROUNRIQE THE ANWENTIO

@)

2

.t honent receives a
request that it does not recognize, it responds by sending an error back to
the calling conponent. This often results in the calling conponent
cascadi ng t heThe presentfhvemeonralates chsuftwamdystemiabshitedutd, el ihpanfcalat o a M&@hod
Systens such as Conmon Lisp) Snall Tal k, and Forth provi de dynam c bi ndi ng
of sof t wefrRrOvIgHSHHBAMLC extenpEbility of spfiwarg samaonenisesuchranoigehelasseani ¢ bi ndi ng
at installation or class i _ definition tine, before the conponents are
actually required. Thus, a large resource footprint is required. 25 A
Don@ai n Name Shr ¥ gaditibhibcompatitigienvalvinhiehy ek2uabRcobipotenit tHaks tredudsts @56ln¢e a
Donmai n Name to a nore know edgeabl e server. However) DNS s do not have the
?9‘ ity $¢cudblesamponity. [n someygstances, kngwme\whichreausrstss compoussy sHppoRsis built

n

bt 51 ek ided ah GO I oy ke RduckiPors, IR caled WooRAPRE R REFAZe
The CORBhe pilityricCansWeéoQuitie sbdun thrrequests ¢Hat It suppotts Dymelaiter cakech tiphadvah@géace

(DsSl') allow the dynam c dispatch of requests on software conponents, SO

t hat chaffgtos requinhsali Petshtinl SLeRts t-REFSess complriekngwindge @f therupponrdapsratiophey
do, got C{i’f"aei(r%:hé‘xﬁco‘ii\é{vﬂb%%&. il E’\?&lPth&rV fw%%%%ﬁd%e&ﬁﬂfo@Qﬁ 'n a server
conponent. € Server conponent w return an error it It receives a
request it cannot process. 10 STATEMENT OF | NVENTI ON The present invention
provi des a nmethod and apparatus whereby a software conponent can

dynani cal |y upEs#tionatly, WHER3GOMAQNENGRRSLICS § raNEsh Bt {t19aPS NAS FRECRRZG i EsROPAS
when a r j : § ; i ve,
the r aquibyiiling i BRbr BRK T Healling CoRfeht, I B9 nds PANGE kalfing EORBGEnL

r et ur nedcasdddisg theerion ap stegnllfchainnintibdreapplicatién falduci ng unnecessary

apgloi cation failure.

Systems such as Common Lisp, SmallTalk, and Forth provide dynamic binding of software
\ ) components. However, such systems perform such dynamic binding at installation or class
definition time, before the components are actually required. Thus, a large resource footprint is

required.

A Domain Name Server (DNS) has the ability to pass on a request to resolve a Domain

Name to a more knowledgeable server. However, DNS's do not have the ability to upgrade their
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The present invention further provides a nethod and appar at us mhé‘é%}QNﬁﬂmﬂ

a request froma client is not understood) a software conponent searches on

further r t vers on which 30 appropriate upgraded software copponents
o it

n ght be f0 ereby to fulfill the request without retfTi/HY %ror.

r 25 Fl GUdrcidor tHRRR dsaun ' |
Cbodi Nt or The e A R R e ST g
FI GURE ? adneaen ifntienacmitonliditags aierdd. | ustrating the fl ow of control of an
exanple the first enbodi nent. FI GURE 3A shows apparatus in accordance with
a second enbodi nent of the invention. S FIGURE 3B shows the functionality
of the apparat f hi Kk i ce
W th R rd e DR R B SR s AL 08
acco? dancdlom tthe dymasue tdispaieboefi requestsopn tshwargyearapanents, BETALL ERNDESERIOHTEr ON

Several e i nent he jinvention are scri bed hereinafter with
refer enceéq%'g&hggtﬁ F %% Q‘Ilgtt'liz-cg.a[ T g%s‘éﬁrﬁgm <o 1oY Coeff)'é&ﬁtdéf“?’ﬁlcaﬁﬁ“enis‘b"“y of
envi r onmegiecifable GomeRtafl ¥ SérvercdmpbRertlYTIRTb S8t domponeit WillteRitn BY erforGF it 88tei s
run time and issued to a server for processing. This is in contrast to
conpi | ed-% eaqgesi¢fecany s pedrsss. wher e requests are created statically at conpile
time, and usually are validated against a statically defined interface.
Instead) it is assuned that a server nmay change its interface) and a client
may|ghange its requests, at aQiDiIEED%F#&ﬁﬂEﬁﬂEEEEﬂ% of each other. In this
20 situation, clients nust be prepare or servers to reject any request,
even if it was previously processed successfully. Each enbodi nent adds a
hanismto lacate and | oad i ti to handl e client requests for
(L0 ousty. uniRtereseBuson piatfes TRl b Sprathuliiiceeiy s sofiWard SiERER R
of requesdynahticiily Wpdhtd ildauppdstiddcreyiess, fattidrehan stadingf dn’ &rorcWh&h sOfs ddie

invention is shown in Fiqures 1 and 2. This specific enbodi ment of the
i nvent i onunsieesteadeEromtheealling compopenrss fempretixe.ithrreaunst appaassia be flledinastandarder

WA ch it Ac SE S ERuBbE GRS GO oleRiefent b B PArY
usi ng par gipticaicn fallure! | fiers or nmethods. Object based software environments

are well Known, and many software environnents are based around an 3 ~ 3
JUN 200 WD 00/ 39695 PCTNS99130784 object nodel. In such environnents,

obj ect cl assessare defin e hayi. WA hie C

obj ect cl assesT ?rles%‘} {nélﬁ%oé‘ %ﬁg ipdé‘ﬂgg\ﬁalpgtﬁéﬁgé? ggéag%gi‘év\'}?tﬁgy'ﬁ?g"t%éq%m
net hods afgmfafibatiEfot Qhddritedd, apeftwire compoiratscaftfies'& further etotd ¥efversdmoRish
and features. Software conponents can Generate object instances of defined

cl ad8es whpRIAPriahuRgsadedisalivans comaanratEight be found,theraby tofulfll the sequestovishous
obj ect nig%h“ﬁé5§%8%} the sane tine, each acting independently. Objects
whi ch i nvoke t hods ‘on anot her object act as client objects, and objects
havi ng net hods bei ng i nvoked act as server objects. As shown in Figure 1,
objects 12, 14) 18 communicate with one another via an interface 20. The
nature of the interface will vary depending on the architecture of the
system It mght for exangbers by AR | i ‘ i
net wor k usi ng appropriate
25

FIGURE | shows apparatus arranged to impiement the system of a first embodiment of the

invention.



10 protocols. A server request interceptor (SRI) 16 associ ated Ensat Qngmof
the objects) intercepts requests made to the associated object -

a dotted lig §| b/? 65 gure 1. Fig 2 is a Unified Mdeling Lan%ﬁ@”&g%)ést

i nteraction agram descri bing the general design of the dy

apparatus and iFIQURE 2i€m hbRchidPdiaghmGRiNuafhg We tflowadt c@ﬁl"i‘mf‘% %‘@plle'?hctrﬂﬁt
di agram shown in Figure 2, client 12 nakes a request cal | P on the
Server corﬁbt?ﬂéhmcrlm Thi s request m ght include various par ameters, which
m ght be of different data types. Unknown to the Cient, SRI 16 shown in
Figure 1 intercepts the request. It queries its list 162 of requests that
it knows the S E9 § EHt fa

20 call). 1T kuon fooy e or i a R gEorBEPAIh 3 spe ALSTIBREET L SO
makesSa request ("get(foo)") to a master Request Archl ve Server (RAS) 18

whi ch f [ h
Systom 11 the TEyR 3B e fRRTEND B Rt e ape R E R PR (o

requests) " ~ in this case foop) which the conponent can handl e) a request
is made to the Request Archive Server 18 to see if a new version of fooQ
exi sts whi ch caﬂq%%rtéwwnpéwsn accpréanre it sithind embedimest skthe énventionis
t he execut abl e conponent associated with foop (if it exists) and sends it
to the Server conmponent 14 using the "hereis(foo)" call. The Request
Archige Server FGURESRRGvFa %Hﬁ@t%ﬁﬁaéc%ﬁmwﬁuh@fblh\ﬂ\ &nbdédifRhy SOMEBNnGéh. t he
Server Request |nterceptor ) and should al so send a copy of the requests
supported by the updated fool) on the server so that the Service Request
Qerceptor can add themto |tsDI' ed requests. The Server
uest Interceptor 16 4 '3== e 95 PCT/ US99/ 30784 t hen
i nvokes the fool) request on the Server conponent (knovvl ng that the Server
now supports foo()) on behalf of the Client conponent 12 via the
i nvoke(foo) calJeveral empodimants of Hiednyention argescaibed hereinglierixith referepey tpdigures
Request | nter Q S
conponent 3 TR HryiRichfht s ooltle BB BRVkdinEnl AR%a keeloar b€ lngmically
execut abl econginiceddf by & cliedtiaddantimé had Regetwta ékrredalfmepzsemﬁrg T8isneedl comtasbe a
single entity; it may be a distributed network of resources. It is
present ed Gespiledilanpunga sysigmms¢ Whare roguests arg emped staigallyjanenmpile tjmeyang usyagy are
exanpl e. [ o
k1 br ot §lin 3 HRRPAR cce i HeBY i S5 Belie BhEE behuloing AR
be |inked ineracgandaalitraimaythangetB)requests tany timy and (ndepetashrofEacivotherirets
t hey_are not bei ntl] used. |If a dynamc link library file is not avallable
for B9 nki ndtuaton, GlENtS okt Qﬁ]paqpaqurfo{ paTMers &9 f?JT-C‘taﬂ)é requeEs ¥R Hylh X8 PrEIQIRLY

library fi

request, PSRRI B oARRARRH RloFa B oiaks bt R idplemciions
ver si on t her karidle Alisrmareqtiests gh't pref/iouslexmkpbw)l dommardis. Thisf ailow$ ithesum&ssﬁul
geyver | ocat ed at anot her Iocatlon ﬁ%lrk 15 Further enbodi nents of
the i nvent§EmPleugn reqsats that woy dah"’é’FHmeQ?“s ftr to the enbodi ment of
Figure 1, and can incorporate the same conponents and architecture) are
hereinafter provided with reference to Figures 3-5. A second enbodi nent of
t he Rfiventi on iAthﬁnﬁmaadoﬁﬂmiavcxmﬁmrrﬁaﬁowhm Figenay | andddhis spedfiasmbodimant n
Fi gure 3A a traditional, co n ine shell 24 stored in, menor

conput er Zﬁtj F%"Ucﬂ"qwmw B ah 3%4&"10138@ W#‘u e¥nb8§1mcnts
request i SoGRIROSRbnRight dpetdtdlin oﬁﬁr?ofNﬂ@eﬂfuohﬁféhts ih WARA c‘éh{p%ﬁéﬂtléaﬁwe &ted
user, read froma scrlg or 1ssued by an executable i, ~ conponent on the
syst em whi aﬂonrb)gdfltcnhmmpmmnbd exdmple lusing panastem qual‘lﬁm thcmocle n@blnﬁ based
interpreter 26 in this jnstance acts as the server 34 uest
i s execut i YtVEAe SYIFQSEReat are well Koy and mapy,saftwats €{°6‘F53 37 %ﬂlgi v
wi th command |ine paraneters. The command interpreter has a certai n
vocabul ary of requests that it understand§ Thi s vocabul ary consists of a
group of internally inplenented conmands) “and externally avail abl e
prograns, usually stored in a designated group of directories. The

vocabul ary can be extended by adding external prograns 25 to the
appropriate directories. Wth command interpreters prior to the present
invention) if a b ~~ 3 JUN 203 WO 001l 39695




PCT/ US99/ 30784 request does not correspond to an internal conmanﬂ o, ﬁ&?
external program ?5) the command interpreter would respond with rH:U 003
nmessage i ndicating that the request could not be satisfied. As shown In
Fi gure 3B) WOMBRO% g to this second enbodi ment of the invent PERUSH30784
ext ensi on gEEHARbRMN QU HFer¥iroRmeiis! BAbsel , j | SusnSt
pan of theag'ocabu‘%ary of theocomTéggg%hel IS.CET e:&eg@tg@?fax‘gﬁ{%@% grggébg%‘;seé%érdéhg\d
by the conhermctyhefl dbjea zladssed willeofpatte, prowded, eviddsubs|asses aahmgaill e adiisddseind
progr ans. en a request is nade for rogramthat ~ s not "in cache", the
ext ensi on 'E'H%t‘rﬂférﬂﬁ‘b?ar‘frﬁicgsﬁﬁb’é&%?mﬁ?”B'I‘?g’qdﬁQ%F?GWSSMF‘EHE@‘BH@WS can
nmore netwop edii; hos@U Rl YR
i nterpret e?&se?:gcegtf)gﬂ,lNﬁncﬁgﬁc{\cgﬁi%ét "ﬁe pﬁllggr&él&m%c?a %ﬁgn%{p 8@&3‘#& i's Iogg‘tag%f)s
it i s3brougfthe $ame abjectahight dxyst athy sarpe time, eactogmtmgindependehdy. [Dbjectsi s @it hbyvdkae
command i nterpreter. ghcc@.the progran})j S "cached") the orijginal request can
be reissuel® d’?f’" PHRENG VLR RSN BPIEC AR .qbﬁétsimrinﬂé‘?°"???dt§’éﬁlﬁ‘0\)é@‘°ﬂéﬂbﬁ.s
Wth this gpehamjes. Ay Rbaasa 113Hjed?12.C1409 8 BRnRMICAR WRAGnk AnGHEY G 4
command and 15 réenove it fromthe cache) expecting that 1t can be repl ace
later, if meerteed 20T sanrk of dici interfaceyivill yaryrdepending@nahes archizdctura oé theaystome tt
used recent I_é/. not her nhght conE)are. veqresion unbers and expire ,program;,
that are ofHERSoExamRle PV \FOMMURIFALIOR BeYesNQRIRFIS RAIPSSA NESWOFlefFiRg RPPIDRRAA
aut oyt | CalorcolAsctvitehest b &ior SRAY B8 baBLited bifel Gedtd)
wi th, and gé’é%r? ons t he yerslam' C écﬁgom(grl}gyextensli onmrrgﬁﬁlgﬁ?gl#? @’aﬁdtgﬁgéﬁ%%ts
part of thequeshmadsto the ssbéiated®@bjeqt as shhivndyandntidd liveiin Figutehle i nvent i on,

wn in Figure 4, on the server side of a client/server systen) a protocol

erpreter reads requests, invokes server functions to process them and
returns resul t spfg® fsReUifie®Mode IREL MG UML ﬁlfterﬁéii%nwg{ﬁﬂdl:&rﬁmgqﬁ ]
defined by the p{rg(?tlocol )l and isﬁ?rrpl I g#ﬂ y u?}derstood by the cli ent?ggl'nrféa
client pregesigrsofthe dynamsic requestrapparatus jand illustrates theflowr of @Btrahwithan example. a
respgsse. If the client requests an operation that is not understood by the
server, the server responds with an appropriate error indicating that the
request coul d nmth@%ia%?idx§ﬁd\@:¢in l?i@ué%li&ﬂsl.ﬁ.%al&ﬁ‘h$ec{u€§%ﬂ§@"fb8€" ERIRS At
the server and client "are not using the sanme version of the protocol. 6 3
, fUN 2D0 Wrroporea6bb ThisTreq@so migindaclidevarious garamioteds, wivich mpight bel ebdiffierent data

t i hani t hat . | i ent d t | st |
ndependenfiFSe P SRR Banird: Shfs fiafan Fae daSred bR BiRene GRerut fus
a request 1162 offeqa&s®s tat R'knbWS €ite S¥tvértampefiedtcuntntly SuppymeGefered @asa RAGWOT
34 (the protocol). ~ protocol interpreter attenpts to find a nethod

(i npl28rent aall)olf "iow(fiet retums false) theiSarver Bequesplotesespormakeseraquefl € getéfpo)”) to

cor 1 ospondP R RERFRES Arhite seaa LS NS oferIF Rt nus N rguesss
the oper at k@gported Pthe A€ tRPFebuddt hid BgHREMS Which\eee MoomPatible Wi (HE regEss,

neywork or archival sources 38 are searched to |locate a nmethod for this
opeér at i on. in thinease fpe(dpvhigh thengompaneniscandiangle, pirequest)is made to HcoReqyest Archive

wes. pr esenteRLH Pitte FRFEY PP ottad s wRERERsRME ¥leqlel THER el Archive
be dyasam cSetvér findsaheixtciablecomponent associated withdoo®if it priswyad sehdsdrrostie Server
allowing clients and servers to evolve gracefully. urth enbodj nent of

A f
t he i nvent compprens i wsing the;"hereis(fgo)"gall. The Regp hive Servar alsesends a stpcess

system su S i Nag

construct i%"g@sém“b u@&@@%ﬁggﬁﬂ %ﬁﬂ{%@t lﬁése véggb ] e%t%ud?/arl]soasend 4
CORBA basedogydf ihetequsts supgoriadtyrine updured f66()onithed serverce thadlthg ServicesRetuest
effect this capability. The ORB maps the operation request §o a nethod ir]
an obj ect ilntgrceptonean ddgithem ta ielisd63of suppered rravestsiThe Seayer Requestipismentar:!p
an extensi on nmechani sm provides just-in-tinme | oading of ?0 object

i npl ementati on nmethods to service client operation requests. If a client 42
requests an operation that is not availabl® froma server object 44, the
bj ect Request Broker invokes a searching conponent 48 external to the ORB
to locate a suitable nethod inplenentation on a ~I server 49 sonewhere on
the system |f such a nmethod is found, it is associated with this operation




and invoked in the normal way. Qtherwi se the operation fails as1a'l‘1%'ﬂr2&p?y
woul d when an 25 operation is not found. To intercede in the ORB
oper at i on/ wetobagkes esol uti on nmechani sn) ORB vendor specific pdtesdomamsy nust
be used. Many vendors provide interceptor nechanisns that would all ow
i npl ementthen Bryokds thefao(Hsequest on &t Ianvar sampendny i knoaving that theS e npOOsupGorts
00/ 39695 UsS99 784 T resent invention could be i nented in
conponenttlgggi &l E%bé? _é’ﬁ]“?fr EﬁFﬁe%Wge'lundg ﬁ@h[?'ﬁdn%&PPEE?‘HP‘%&”C‘BMY‘R@@E’ of
| oosel y GRYEHa8En &@6%&&@@5&0&9&@_@&5@Iﬂtél'_cl&lft@r‘/lﬂ%t&ﬂsszirﬁflrﬂpbﬂ{;ﬁitale%ﬂle)‘s Ed’rhetﬁgr‘%nt

as e

nunber and nature of these services w vary greatly over tine

syst em ewompesentThk Aromxtheidlienys pdrspegtive. dhe dymdmic mgtrieyslt efirexesutable aroneeit iy

provj di ng.an e sian jrechapi sm that automatically tries to. |locate and

Obtal n 1 TR MSRTRe ATFRYE DT ELLS ik AOLR Eamafenyit autie s Ysebed netiares

a local refqesdatces.af ispre3onBEasd 4 SAgllsr entiBPRAChis icﬁarﬁ?"c\ébxcﬁmgalim%' dlugy.%r%%m pige
y.

manager has a set of services that it knows abou i rec the service

i s al r eade pareereamporanst might Pseivideaccess 1o ebjaetsl in dymamiclink hikrdnt foles. Myngmicknk

I f the ' ' . ' ' hani i ch,m ght
be part - oov§tsrdide MGG i SRl AP B PRI RAFR A SR B Sl (B e
by the Lafiéthofyaihentieyiagtleingied. (hedyriatiic Rk JibrRAERIE 1Y mdtia0h1a8fe foPBnking to
requested service. If an Iil:ﬁ?fl ementation can be found) it is |oaded by The

serlf ce rreprag@m atrrgnttime. eoifribe e¢cessed dynamis linkdibeary Silendodsinot peovider appoepruaeer e

I d . j i oni ided,. i.f ired, ~by 15
et udh ngUaaae Gy e iy BaRkersneef R maR Bl B vetiiehiot PR Fler anidainy,
ﬂi Ng t hRrdiGheRbE iADsearbRBight, 86t eamply, b tadk foffRTdeNlEs 6164 Yérvarlod3edaat ahorks

d unused service inplenentations is an adm nistrative issue beyond the

scope of leeationpAamietverkt ensi on nechani sm While preferred enbodi nents of
the present invention have been illustrated and described. 20 it wll be
understood by those of ordinary skill in the art that changes and

nmodi§ i cati ons Rumthebembodignems bOuhe deveationr whichoopdrite inNY eSitnil@N mafnéd S the
br oader aspects. Various features of the present invention are set forth in
the fol | cmbegimentjofsFigues !, and,GAN Jegprpasgieote 3apBsCcapponents adapoheStYre; ae A

conput er hﬂéﬁﬁg\-@W&eﬁ%iﬂ%&er&l&c%ﬁg&?&@?ent; PC T/ US99/ 30784 5 a server

conmponent,” sal I'ent conponént arranged to nmake requests to said server
conponent; means maintaining a representation of requests which can be
satisfied by said server; a request intercepting conponent, arranged to

i ntercept requdsecond emhpdiment eﬁhemvewm HBpiemepted in dceramped shel epBisammentand

L0 851 20\ ds 3ol AfFigde ST P GafIA tetfimhhd Fnd sRH 92 biohedin HARRY 2£6h Riorhifer!C
21 (e.g.: the UNIX Bourne shell or COMMAND.COM in MS-DOS), a request is composed by a
client as a line of text, issued directly by a user, read from a script, or issued by an executable

{ ) component on the system which might have spawned the shell instance. The shell command
interpreter 26 in this instance acts as the server, and the typical request is execution of a program

25 25 stored in long term storage 29 optionally with command line parameters. The command
interpreter has a certain vocabulary of requests that it understands. This vocabulary consists of a
group of internally implemented commands, and externally available programs, usually stored in
a designated group of directories. The vocabulary can be extended by adding external programs

25 to the appropriate directories. With command interpreters prior to the present invention, if 2



said request intercepting conponent is arranged to search ext er4 qum@s
to locate and provide to said server additional functionality i'f required

for said SQ! d/&%t okgk Ssupport said request if said request is F%%g#teg

sai d request ercepting conponent thereafter passing the

sai d ser vegquest ddes enecorrapord tofart Megrhidl @omeanti @ ah Bx REAP PELERGR 291 (He Ehhidl
wherein said client and server conponents conprise objects in one or nore
conput er RISErEREWORd respond WERBLFEPT BESRESINGirtAE dhat HgrTeques conldpicaibesasfied.
wherein said server conponent conprises an object represented in a dynamc
link library file, and wherein said request intercepting conponent searches

for said dynamgs bhdwn IIn iFigury 3B, |®cortingad HRORESH ¥abediM@nObf S¥ thveiieH!
link library file if a current version “of said dynamic link library file

hel don s&rENEBRPDENSTS MeHiddbe Providedptnay inkscadsd Whenca reaesti is ynasfpagiapki the

server co t

wner o n_t RECHEMry oFhe Comab @ Phe 31 3¢ GHLISRe ARBEREINARe Hirhetaid Bl e he
conponent paginicesd & capks aftavaijabley/mrograms 'When £bleelishyade fier abgrem tBat 1s not
conponent ), and the request intercepting conponent is a comand Interpretor.

9~ 3 JUN SRk, the axtAnsigngreabanism ofshis sme@nsmsaftbe)mﬂw spaEshehPRTOr more
accor dancg.uidf o%hmaﬁl L seisnoﬁtgﬁg'tﬂeesrcoé%éfttﬁg{:orﬁmﬁn re{e%%e{r&lp% fishate

system vvherel n Ssal and server conponents are

systiém antthe/yhegﬂrm [fvhk Progeam ésslocated, éris braughnd'imo oavhethy cdp;mgnhéibm@mn Regtirst

Br oker. 6. nguter system conprising a client conponent; a server
conponent )paé\ausad Y thegonmypans RIcFRICISF. r%?géftf RrOETARILS Caehndodhe or ginalequesteande
efrponent i whi ch can be

ot earsiyFual it it fat BRACORE! Ak ifadtaleBUBShaE L I 0T O3
cllent conponent to said serverconponent, and for establishing fromsaid

representation _jif a request is supported by the server; said intercepting
means being ar rVXH@ ghis mechanism i piagc F’H&T"akﬂﬂlﬁféﬁfl be defingd &0 expirerOmmMand and

sai dsserv r
ot 4’ oquispayih bR} Aol SRle ha i AL Bl Plcch 3 fkeBE Ot sheh A
passing t hanommegtamnhatchawn@t been veed recaney émother might compare aensutnenumbpss anh
in accordance with Caim6 wherein said cliepnt and serverfé%gnponen

conpri se SKpETROSTAMIR W“ﬁ%frdé"d'&'ﬁ?‘ﬂu? totheir rgtsreagg sougee, of 1 Ghesp awomaticaliyy,
accor danc %@%% | Brdion u]abga'rﬂesée;{ops{cs HgRa m’\g@g &RTRpeRP o %he raynmﬁct

represented 1n a dynamc rar n sa equest
i ntercept lcbg\mﬂmmhnmhmm. tbmraresmtqbadysﬁmlmchamknhtséif ary file) or an
updated version of said dynamic link library file if a current version of
sai #0dynanic link library file held on said conputer system does not

provi de the furiﬁt e eﬁm%ﬁ@bﬁuﬁeﬁwmoﬁowm Fighre & orf tfeOSBMKrCSideS F laem

i n accordance Wlt Claim b6 ereln the client corrponent COprI’I Ses a
sof t war e plieny/sarser tshsternea protoco) ipterpeeter medqoreqws. avobgseserver fignatipss ¢npEicess

OO rehah R e rogplis Bahe it THERocaBiialy SR Shrvll ShhhhEdny REBRASH,
and is implicitly understood by the client. The client prepares a request, transmits it to the server,

25 and waits for a response. If the client requests an operation that is not understood by the server, the
server responds with an appropriate error indicating that the request could not be satisfied. In some

cases, this response indicates that the server and client are not using the same version of the

protocol.
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bITTTIITT=JJIKK] KuUKKSLLLMM NN?OOPPPPPQzupkf [V]]ca]lc aU]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] cal] ca]c
aU] c a] ca] ca] c a4 Cajren aBBYiment bf theJidvefiticn HKSdwrivid Fiize R RARRimplemehid]iaal c

Q]U] c;] ca] cAligabuad sustem) suphcas) CORB4AY dajsueh & syemcalients) %we&]damiea*}hws&réfb

aU] ciq] ca] . i K-110% h&' (- % h&' % h& ()-10%h& ()-
Tobe He () PRER AT Ay ErerHthBia tevorThiRH, Ia COppATIApdar i b By i,
h& () -!1 3(Ih0sdatién (ntefack QRAIN & uspd fokff¥ctthis cipabiiity. e ORB/miapinhe 0fdtatidn request to
h& ()-F&& 10% h& ()- & %.0% h&'n&)'_ L#@L0% h& g) - L"#10% h& ()-f ! 10%

! . FEmethoddman qbjeesimplenentation PHdHHEr\er Sige- 10% h& ()- & 10%
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- &$10% U&' Adcordingddl hiis dofbddimentSdnOddsion mdeharii s pedvides just-id4ime loading of

0 object implementation methods to service client operation requests. If a client 42 requests an

operation that is not available from a server object 44, the Object Request Broker invokes a

searching component 48 external to the ORB to locate a suitable method implementation on a

.‘..\
pe

server 49 somewhere on the system. If such a method is found, it is associated with this operation
and invoked in the normal way. Otherwise the operation fails as it normally would when an

25 operation is not found.

To intercede in the ORB operation/method resolution mechanism, ORB vendor specific
interfaces must be used. Many vendors provide interceptor mechanisms that would allow

implementation of this dynamic extension technique.
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0+ @—dlsflpc%! %r? ():{?crﬂﬁgé?fape%cg%}r{u)nﬁies @f%gg/?elﬁl&lccgt)p-le\t{i\{ ];eln(/)ioc/%s cooperate to provide system

functionality. The number and nature of these services will vary greatly over time, as the system
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evolves. The flexibility of such an evolving system is enhanced by providing an extension

(¥ /]

mechanism that automatically tries to locate and obtain implementations of services when they are

requested.

A client makes a local request for a connection to a specific service. The local service

manager has a set of services that it knows about directly. If the service is already present, the

10 connection is made and returned to the client. If the service is not present, a dynamic extension
mechanism, which might be part of the Local Service Manager, or an independent component

activated by the Local Service Manager, searches for an implementation of the requested service.

(- ) If an implementation can be found, it is loaded by the service manager and the connection process
proceeds as if the service were already present. Service versioning can be provided, if desired, by

15 including some version information in the service identifier, effectively making the new version
appear as a new and different service. Removal of old unused service implementations is an

administrative issue beyond the scope of the dynamic extension mechanism.

While preferred embodiments of the present invention have been illustrated and described,
20 it will be understood by those of ordinary skill in the art that changes and modifications can be
made without departure from the invention in its broader aspects. Various features of the present

invention are set forth in the following claims.
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arequest intercepting component, arranged to intercept requests from said client component
to said server component, and to establish from said representation if a request is supported by the
10 server; wherein
said request intercepting component is arranged to search external sources to locate and
( ) provide to said server additional functionality if required for said server to support said request if
said request is not supported;
said request intercepting component thereafter passing the request on to said server to

15 execute.

2. A computer system in accordance with Claim 1 wherein said client and server components

comprise objects in one or more computer programs.

20 3. A computer system in accordance with Claim 2 wherein said server component comprises
an object represented in a dynamic link library file, and wherein said request intercepting
component searches for said dynamic link library file, or an updated version of said

‘ ‘} dynamic link library file if a current version of said dynamic link library file held on said

computer system does not provide the functionality of said server component.

4, A computer system in accordance with Claim 1 wherein the client component compnises
a software program, the server component comprises an operating system shell called by

the software component, and the request intercepting component is acommand interpretor.
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means including a representation of requests which can be satisfied by said server;
10 means for intercepting requests from said client component to said server component, and
for establishing from said representation if a request is supported by the server; said intercepting
O means being arranged to search external sources to locate and provide to said server additional
functionality required for said server to support said request if said request is not already
supported; and for thereafter passing the request on to said server to execute. -
15
7. A computer system in accordance with Claim 6 wherein said client and server components

comprise objects in one or more computer programs.

8. A computer system in accordance with Claim 7 wherein said server component comprises
20 an object represented in a dynamic link library file, and wherein said request intercepting
component searches for said dynamic link library file, or an updated version of said dynamic link
library file if a current version of said dynamic link library file held on said computer system does

Vs
() not provide the functionality of said server component.
25 9. A computer system in accordance with Claim 6 wherein the client component comprises

a software program, the server component comprises an operating system shell called by the

software component, and the request intercepting component is a command interpretor.

10
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