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25  client requests have to be tailored to comport with each of the protocols of all of the tools in the

facility for the facility to operate properly.

To further complicate the situation described above, each service request may, in actuality,
require a number of additional and possibly complicated operations or sub-steps, any of which
potentially being highly dependent on one or more preceding (or subsequent) steps not normally

30  handled by a tool. For instance, before performing a photolithography procedure, one or more lots of
materials must be delivered to a photolithography tool. However, the tool itself does not provide the
functionality required to move or handle the lots. Thus, services other than those provided by the
tools are necessary to fulfill a particular client request. To require the client to be aware of these other
services increases the complexity of the system and results in management systems that are difficult to

35  implement.
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BRIEF DESCRIPTION OF THE DRAWINGS

65 Various objects, features, and advantages of the present invention can be more fully
appreciated as the same become better understood with reference to the following detailed description
of the present invention when considered in connection with the accompanying drawings, in which:

FIG. 1A is a block diagram of one example of a system utilizable for implementing concepts
of at least some embodiments of the present invention;

70 FIG. 1B is a detailed illustration of a portion of the system of FIG. 1A including a number of

computing nodes, a routing device, a database and a processing node;
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Tools 140 include the modules and equipment utilized in a standard manufacturing facility for
producing, or taking measurements of, semiconductors. For instance, examples of tools 140 include
devices for implementing oxidation, photolithography, implanting, metrology services, etc. Tools 140
may also include devices such as sensors or auxiliary hardware internal or external to semiconductor

105  processing, metrology, or packaging tools (e.g., external devices 142).

Referring to FIG. 1B, nodes 152 can include any computing devices such as personal

computers, workstations, etc., and may be used to implement one or more tool service component

150. Each tool service component may also include one or more tool driver components (or device
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Although in this example node 160 is used to manage database 170 (i.e., store and retrieve node IDs

in database 170), in other examples database 170 may be managed directly by nodes 152.
Furthermore, any medium may be used in place of database 170 (e.g., any storage file or the like) to
store information.

140 Database 170 is utilized to store, in addition to the node IDs discussed above, configuration
information used to identify whether a service may be provided by a tool or by the tool services layer.
Thus, the configuration information relating to a tool may include the characteristics of the tool such
as its name, number of ports, material capacity, etc. Likewise, the configuration information relating
to the tool services layer may include the characteristics of any explicitly defined services and other

145  services that may be provisioned. The configuration information may also include any user defined or



Furt hernore, any medium may be used in place of database 170 (e.g., any
storage file or the like) to store information. 140 Database 170 is
utilized woostores in addition to the node | Ds di scussed ®0@aEs02/24860
configuration information used to ide tify whet her a service may be

provi ded by a b figuration
i nfor rraP‘ieg‘%m?%‘fv gh?l\'és fh élxﬁc'{nt%lm Wﬁ?/mﬁlﬁ’g Fcea%no (hg eé‘ﬁ%?‘ﬁ%?&/ﬂ@f’wé thj es?‘he t ool

such asequdnSe tfaligeretaankbe rat dfast3omé smbadihers (ﬁkhe(p&paﬁ mtvymloatccmenhplktevbias&ﬁ t he
conflguratl on. |nf rmation eI atlcgl%i to the tool service a}% tr(zja |ncI ude
The char REpEMr R By besalirr Lt ok T nRE s PlEneec Tie R s

servi ce$7(tlhﬁa'gamyﬁgbemm@phsatlemeﬂheT[lhae configuration information may aI SO

d d VD, 08/.017014 PETLUSH2/ 24800 & RLedetined
of R T owe 1 oFE50E Bk REFISH A A B BRI o0 (1 PG e R WP e k11 ow

t o addr ehatsin ardeste deginarely Gflfillia skaneseeviteasqueit.a ndinbéred Stherssabaeepe bbfaditiveningy of t he
present _inven

contempl at e con urati i nfor
Bt or e GBH oL By R SubonBlealy oy ERPLCU ' tae Pietsfoe S BolRRaRR 170
usi ng aofahedliegtreduiestpripagifitallgah kame tuatidne alréduest mhp 6e Fdfiid ohlydy lpatﬁdmﬁrfg FI G
| A, at |east t res venti on cont enpl in
o der  + DA EQTARG S e o ooy rebinedy 5 S8 hedtfiot R g e Seiney
subss epsf th twfou ot axample,rmyddnhm to Elﬂlpbﬁﬁdlg()élhasblf aarmhﬂm@g pDibd&BrrVMySunlre tool
g:'llt g::]rtat h]lél% g%lbcﬁrg e ?Orélil Yahzmgﬁﬁe t8?a,ese{tec?ec ! 8%‘2111&'81‘8}_ eécaua g}or %%PSGB’ICC e
fulfill kaglenﬁnicyorbyuqhealshmsuepﬁgr loadigg the pcmshce @tlebting dmaﬂurengtpshshpg aod t asks

F\i{)f Ongf nal z%ﬁ?ﬂe results for P dJref' 1|'u85n ugt'il\” %?e;%tl l&%h Iofr{lgc%fnga 11%%@1)&@6 }E)aresentI mveﬁp f the

proces sccrmynptmhatrsam @mlces fmap o6t requére 8 th funsticp( s L appstidndiy ai todl). |Iathexq ng t he

tog setti a} reci REVR nd/ t.oQ ervi er . fynctions
SUC? a‘Scassilsbts serv1c may é}@%e(? E»)htoolese v1c’e?_lf%¥er 196? 1e éC%oo ser\ace ayeahlr%lxthoa) p%({}l shi ng
and anadayxplemgfaulh éetcoasmbltosedhmrma‘yuz utikzed trgoniterthe heﬂtmof gfoohvithogtrsquigngre

embodi Kl tserv19es o“ n\g t(é%'i ﬁ? tl"hlils?%{?e%l'ceotlg%uegtq? Tyebmi’l.i)llEH:Ied b{){})@%\g(ﬁﬁ’ﬁ to ﬁ\’éé(éu%ﬁs nmay

not require a to IFon
cases, tOhBes/@ﬁ\Payceﬁanto dme cpnbivzitwedf thy tWQ)th&S@’IeWh@ ese Iy be, adl8Bt amee. , a

t ool Seél}{ﬁ en@yoﬂhe %@gntt % tronc tem &%@EB i cl%ntf tnggc} &?Ha]?enang rggc"ér e nmay
g REhon pBeryAEIFRLE; ool Bl

be utilize 0 npbnl or t eal a too requi ring e services
of 16he tosky spedifsasi(fe., ahafsthe albstepsvarve:omevqmbmtomWrﬁemfam «bn wneétdr zbgoomrom ding a

tool fupgt slﬁ%les ﬁéermbxbﬁfﬁé e Ef%wcg%‘? Ehefréh'ilg e!r?%@xaucg for ﬁa&%ﬁ?hﬁ@&léa%@ eth Jihe two.

What ever Inents o esent
|nvent|dme)wmceniﬂlmcempmntmhwcwp@mthfméhﬁmsltestn@@@ not nmake any reference

165 to the Slmln hﬁce(lb()?s resg@ﬁ%@for Eleﬁ%frﬂtégﬁé &Rtivre @éfs H’)%FEE%SIWH[ B&COl S or

formats, er a rvices ayer roviding the
servi ceaer\ocre comeoneeqliéytaédcageg W abgect igferanes/and gpllinkitongteetyespeneie tf  t he

exi &j e”g?fo%nQQYooFﬁHBBﬂ%PSto‘af seRﬁé%Q%ﬁfu%t tLg&@f’aﬁékéﬁk& QMRS Lifedl: de Rts Routi ng

device 120 1 s responsi ble for deli rin requests to

appr opr identéy 2 desired welrsgivise offerapbinetepl, ?JEUOW"& dpviecatZ0ndgntifies thehjbéast refeéqﬂé‘? ence
and cal és's&ﬂuédt\ﬁthrfﬁé &Q‘E’edrs%%g 'Bx?d Qalll?thf: ﬂ{eth%z Qf tIHE bi5iQ%. ”F&gns?anEé) Ghe sftélj!)rlﬁtdl on or a

tool service layer function. Typically speakin these client requests
i dent i fyorkflohe giay eaquesbibpt aartichleepadifiing eehniye e anphigd to gReloTTBRIE iqﬁﬁg)f@@mr@b 120

i denti f Flﬁ‘ﬁleltﬂ'n)?e, le:zgpg:on{e%m&ﬂﬂgﬁs of the present invention contemplate that the client requests
175  make no reference to nor have any knowledge of the actual services or specifics (e.g., substeps,
command parameters or formats, etc.) or details required to fulfill the requested job. For example, the
above mentioned polishing technique may require a monitoring process to be run from a sensor during
polishing to determine when to terminate the actual polishing process.
Routing device 120 includes any number or combination of software processes working in a
180  coordinated manner and, in conjunction with tool services layer 130, is responsible for identifying an
object reference associated with the tools capable of providing a requested service and calling the

appropriate method of the object. Similarly, tool services layer 130 is responsible for determining



associated wth the desired service and calls the nethod of the object. For
i nstance, one step in a workflow may request that a particular polishing

t echni quewba3appli ed to one or nore lots of material. FurpCiasoDe4360 at

| east some enbodi ments of the present |nvent| on contenplate that the client

requests 175 make no reference to nor have an%laknow{ edge of_ the actual
servi cedopringyiees yhegedhy olpervicey [augrdtsdlf is capghlgaipfopding astrdrs B mat s,

et c.) ogmﬂﬁ'&@ld@olrneqwme&&eawsfaﬂlslf} tht RQudsE AHQSHIEHe FeqBest MY beSMNBA By the
ﬂélée n%gtloned | i shi n?ntec nique may require a rmnltorlngWFrocess to be
ro

oL ¥ERYeS fﬂﬁfr]ﬁﬂg %qr.sgwwgﬂ %rea\é%wm brefulfifechby deantingtionele t he

act ual  pelikes BidVElc® bPHE S0l arfdahd bobIGedRY, lﬁﬁ:r 126kHef) %oUQ?ﬁce@'fbé/elan& ber
conbi nati on of software processes working in a 180 coordi nated rranner and,

in conj thfized @ddWIfywr%daevedstqye§oq cava”"%hﬁ exeeutiop efyhiqk (Witigh Mayr ingludent i f yi ng

an obj EbxdmlEh SBE 6T ASSREMALRD. M théke thies, t&&&&l&ﬁﬁp@% eauea iy 8 tefHeled @
requested service and calli ngl the appropriate neth of the object.

Si mi | ar [f9m. fepgrameler 3/ 4emale o lasaldatphyse (suchyas dafabass B0 a‘r%%“b%?@‘feélﬂ}‘daﬁ‘i‘%@d {7)

034411 70dit JPnbrd £53QREnABG0 Frofon thbreSRe WHELIAWN GRS makELS nhilBerloP AdditfoRLINdiERS | ayer
itself is capable of providing a service. In_those S|tuat|ons a tool may

not be FEISraciuding Wneraaplr exprutingefbes storkiloys Thus, a werkilow rrseroeibledor e

fulfill agrybg ou&ﬁémhlheutbﬂﬁdlons[ﬁséég&@asj ih yie¢all bddr whikfloWhk p&tdrdak bahsr t he
request may be fulfilled a conbi nat|8|n of services provided by the tool

and themf’fﬁé}l bstegs W'é’@’gglfaﬂféPmplﬁﬁxfWE?n hapglige redings- ces | ayer 130 may be

utl l'ized to hdeidusdeyt awvecleﬁtmgelevwrzbﬁd Iewéng‘lmé f&mlhgthlabn@t tea@esexethetl on of
]éﬁ vvhlchmallnlude for exa “BE’ of .a wor q%\él etc.).

th CHPEPIAIEf OV IOBRORYE B ”E%ﬂn ‘E‘Br h‘ﬁ’y‘ e dCHFri /By ber ﬁ?reﬂ‘éfis exarrpl e,

a renot @rages fromainy Hahiad as@ols SileCuldple daén&ba@ee@za)measaﬁh&ubﬁﬁhgmb&lyorl aaunched

as 190 aqne or nore of cli entt Eiolgn hhere e wor kfl ow mai make any

nunber OiEMLTY: ERUSHANS ETHIEHP mvlaéaeg UHETGET 199" eo7ces PR max alsit i ng

ot her wolkéid @& applidhtfon cdmp&iiekits Ium&dmes fab@ingldeviter20 aﬁ@fobygeﬂgceeuﬁqpcsdams mai n

t ti t t h Kf | f
mor o cubll deS FRENIT ! B bieBiePe Sitionel SheRRar Thah BT Hee As

di mssaﬂnmb@msf&mwddng devi ce 120 is respon5| ble for routi ng t he cI i ent
requests to he ¢ %ﬁgm@rl ate tog ser Vi nB anent. nner,
any nunber of®E&f} @H?dsa g 2HESHIME © Oq“@féfﬁ%%t %rﬁﬁ" ﬁlﬁ‘éeélt‘?"r?f’ﬁﬁeﬁlﬁbteﬁ er of
t ool s (tookservites taygal180 csIre@atsﬂoldmyacbqﬂugsﬁrectehen@e@\numaa obfeqaessifiogl dtietitool , or

Cervi col A §58 s dred o iERhaleotuls> By [l A Ko RERED | n

addi ti oknotm:dg@uten nfjthel existaee ﬂ:ﬂﬂlyamdpdnemlor ﬁl@besis cteexabmmberneqﬁeswd ijOIn thkus,

eXJé S bl L t¥he01ent?e o ssr;[egcine[trc]tg Ou lh(l;lﬁel os ncr OLQS é’rfd CL{ snelf%;g)c %e and
har re %b éln?s IS ?am tav’f ats I one ove east sone

enbodi menllsslnetfead, hxel graése iyer 130 éntonfiguretion tramspieadng cortvatt chetnomhueste into ees | ayer
13.0 IS fo%ﬁ% 6ec I;Kl%a%le by eﬁ%co??c}%ﬁs 1'18 ccorcF I? ?I ¥o ?garvainé/conugli])e%gs 19)6 mEgC:JeSt Sd from

clients ese requests ne ere he"sp I'cs of the
requestbgdclsmswumsarepreshamteonawﬁyachloﬁtomllsédge even of the exi stence of any

conponent orpprocess %thgr t ha e request d t hi s manner, the
F hermore, th ware an wa{eﬁ)r? SSGS 0 00l SCI‘V]CC com onent are
client requests need no onpor i'Osyncrasi eés an protocols of

eaZlV of resgoesible for determining whether the functions are capable of bemg provided by any of tools 140
or by tool service layer 130. Specifically, the tool service components determine the substeps
required to facilitate provisioning of the tool service. In the event that more than tool functions are
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215 As depicted in FIG. 1A, in some cases, tool services layer 130 is distributed on tool service
component 150 and routing device 120. In other cases, tool services layer 130 may be implemented
solely in routing device 120 or solely in tool service component 150.
As mentioned above, at least some embodiments of the present invention contemplate that

configuration information may be entered using a registration process before (or during) process
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component object reference) required to fulfill the client request may be stored locally on routing
device 120. For example, an identical or similar request may have been recently fulfilled. Thus,
information relating to recently called tools and tool service layer functions (e.g., hostnames, etc.)
250  remain in cache memory.
In these cases, if information required to fulfill the client request is stored locally on routing
device 120, the tool service component corresponding to the requested service is called (STEP 330),
resulting in the performance of tasks needed for the provisioning of the requested service.
If information required to fulfill the client request is not stored locally on routing device 120,
255  the node ID corresponding to the node running the tool service component capable of providing the

requested service is obtained (STEP 320). Specifically, routing device 120 calls node registration



240 230). Referring to FIG 3, one exanple of a process utilizable for
routing a client request to a tool service conponent 150 is illustrated.
Once t he wegumstoihas been received, the tool function may Pog/UuspEe4s60 med.
Initially, a client request is transmfted to and received by routing

§ : _
d 120 EP. 3 to th t v t d
190 exalfFiIEs 8 oL agRsr Iy SPO P iggmabe e b RNE IR SapBE, ©' °°
r ef er enb@traoky @sypacitkhe@qiicotet fl sekvl&rﬁomeorfeecpte&tss HaSBéeh 1db&ed. Unng)mrst i cul ar,

at | east ment s of esent inv on conte
"t or oD B GO R EPpmeu b B R e B b et PR PR S ¢ e
t 026l f (S"HEPBD&) (Ilh pz&ﬁctuld’r eﬁku@ﬁéct ﬁfaly! oh eheSdearifid dodealekaymﬁdfd fooat dbjegt refdevicece 120.
For exanp % nﬁlca haé qu have been_.recently
ful fil |%dr“'slﬁ‘1‘f ge S i t‘EP‘rfﬁ‘!‘F%}na ?"EYV £ g Ser‘Vé% KOPYIREPIEE (LI E S and ¢ ool
ser Vi cerehaiyedr Iif thizGhanersthé E)og;e;wd‘e(?tsﬁlpﬁﬁ'ﬁtsnstzenbcre)lulreﬁ5@ful1ﬂ£lhﬂit tliehfreqastineay
nennry.blg t?e e cases, if information required to fulfill the client
request § ¢y 5Fed | ocally on routing device 120, the tool service
corrponent coArtm;@h)ﬁm Bgle@dshhﬁ:ciﬁé(ptﬁéés‘smir&mmghckﬁeni ﬁ:qﬁmi to@doo| SFEE 330)
|n t he rf or T8 t asks need Vi Sion

aftst BsBeriCs B e AR ouk PUTAFEES e LA BT SRR Sifeos i s
not st othedordcegabf tye pmsentonl\tenﬁ@] dfev instenck 20y staifibd m&strylmimng Pocdueespondi ng to
t he node r nnln rvic onent..c ik oVl
Fequest D edBRVPRTEe BRs RERH ShiaPEBE R G BARRR s BB g bl ce 120
cal | s nadzingaghabgeapioodss mm&iaﬂ)da?zibhsh WM%BﬁM&GO 8 service 162 or
dat abase 170 CP rec§ llylGV\ﬁ one xa Fe o?at leaaspene T cess ang{er}or f’tzll?ﬁmnOd D (i.e
conput er hoSTRENE ﬁ fReé 3‘% rvice co en process
ha27beerquatin dhnetchtedUsImmglyt the shennmdu;:stl @;ecem@i ﬁyao)dl saeucw layer m'qnd hethe t@wbj ect
reference .associ at the t 00l i 1 325) I n
bar ¢ curbies EREO B ety g REHERDER ftfl of I A TP RO R oG
obj ect scelrdy eleckis pemformeé povediyngatttiee dlikg icduttenzed te greeist the aa‘qheted\atrmh t he t ool
service e f i e tool
sorvi oo ARPATRE oot Rl S SH) Sopb Bt il PR o AR e s
i dent i f isedthoridet tmnqlmeﬁlp@ﬁql@std@m\actedsﬁléﬁk&j the dieptrro@JeSSS ﬁoovarciedmihng a cI [ ent
re St O[?O %19? ooﬁs%Fdee%?mgééntc(??ﬁQ t On 'the o'tl%r ﬁa%d \thtd Qf?e%hﬁtngthaqm%H%% ot her
rou ng pr cedures are a utilizab I'n conjunction wt e concepts of
the prewaereivethegeueged seFme (FHER 4lifh.ahe raqupstds Iamdaqi (PTERAAZE ry routing
procedures kG hiflel\bs. thObecf KATRUE lflAS6 sLUIRE dRALR RPIRRLuLiRh er ences
directly on the conputing node t I zing a manager process or
ext er nainfatmetiyasexamenpd t identifiewhether theéep! caResspanding ¢p thetop] @ Vi coppraerbianpl e of
at | eas ! fik W ) st is
illust r%yﬁlﬂ@otﬁ%ﬁf(&ﬁﬁ% e hllnh feﬁ‘é‘frﬁ‘% ¢ %&gék elrés}ﬁ?%eéice\s:e}\ygcgt(%y t4ggfq§)grw ces
| ag&t 1@@nml¢dthbyortﬂlgeratmunfor@9ém imap etzélﬁm mrshirtate) vhaght fufqtiens ane ¢apibi¢ ofdeinkie
exenpl Q66e 861 TR 1o i€ SPEMTe B Rornlify fERRRBAR roqlired6 pHvidk hecheck s
perfor ﬁé%fo'% eth)t hattﬁé ttoﬁe]g C-BI e%t I sorault%'uokgl zed t(geqrﬁlé%el \?/)e t he er equest ed
servi cereqlee:s,tﬁEFBrwm)he sexsige isapqugstedfisenk thagooldRTER #ignand subsqanendspepvisledurity

process may ﬁ%ft&tré\hév%ﬁgthe l:cgnﬁtgﬁ'[%tl&l 1'n§>%atlon, it is determined that the requested service is

not available on the tool, tool service component 150 determines whether it is capable of performing
285  the functions required to provide requested service (STEP 440). For example, the configuration
information may indicate each of the functions capable of being provided by the tool services layer
130. In particular, similar to the step of ascertaining whether the service is available on the tool, tool
service component 150 may examine the configuration information to determine whether it, either
alone or in conjunction with the tool services layer 130, is capable of performing the functions
290  required to provide the service.
If tool service component 150 determines that it, or the tool services layer 130 is not capable
of performing the functions required to provide the requested service (STEP 440), the request is
rejected (STEP 444).
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makes a client request (STEP 520). This client request is then received by routing device 120.
Subsequently, routing device 120 checks cache memory for a tool service component object reference
corresponding to the client’s request.
If a tool service component object reference corresponding to the client request is stored in
325  cache memory, the request is transmitted to the identified tool service component 150 in node 152
(STEP 530). After receiving the request, the tool service component 150 calls tool 140 (STEP 540)
through tool driver 155, which in turn fulfills the client’s request.
On the other hand, if a tool service component object reference corresponding to the client
request is not stored in cache memory of routing device 120, routing device 120 queries node

330  registration process 162 for a node ID corresponding to the client request (STEP 550). In response,



be utilized in an automation scenario (i.e., inplenmenting a workflow to
address a specific sequence of discrete tasks). Morre specifically,
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A display interface 672 interfaces display 648 and permits information from the bus 656 to be
displayed on display 648. Display 648 is also an optional accessory. Communications with external
devices such as the other components of the system described above, occur utilizing, for example,

360 communication port 674. For example, port 674 may be interfaced with a bus/network linked to one
of nodes 152 and the like. Optical fibers and/or electrical cables and/or conductors and/or optical
communication (e.g., infrared, and the like) and/or wireless comrmunication (e.g., radio frequency
(RF), and the like) can be used as the transport medium between the external devices and
communication port 674. Peripheral interface 654 interfaces the keyboard 650 and mouse 652,

365  permitting input data to be transmitted to bus 656. In addition to these components, the control
system also optionally includes an infrared transmitter 678 and/or infrared receiver 676. Infrared

transmitters are optionally utilized when the computer system is used in conjunction with one or more



conponent 150 calls tool 140 (STEP 540) through the tool driver 155, which
inturn fulfills the client's request. FIG 6 illustrates a bl ock diagram
of one exwopBe1i4the internal hardware of client 110, 3#6Trusa2/24360 devi ce
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digital video disk will contain, for exanple, a nmulti-byte locale for a
single byte | anguage and the programinformation for controlling the above
system t owerabl®14 he conputer to performthe functions desarisozessherei n.

Al ternatively, ROM 660 and/ or RAM 662 gan al so be used to store the program
information that is used to instruct the central processing unit 658 to
performthe operations associ ated 38RAWESh t he instant processes. O her
exanpl es of suitable conputer readable nedia for storing information

i ncl udeWhagmelkined isel ect roni ¢, or optical (including hol ographic) storage,
some conbination thereof, etc. At |east sone enbodi nents of the present

i nventipn coptenn vari o of enent i ng

t he var IPOUS a‘Smeé K fi?or%flh[])ﬁlg C]]CHIE looi’J ervf) c%ve ?sn Ssbﬁlcuctlllzél% aEcy\@ ge%fut,quyeg g?llh bed can
385m}esndmodanmmmmgﬂnvmpdaﬁorage devices. In general it should be

enphasi zed tﬂ?t tggﬂwgréggﬁwﬁgggeug;h%m% hgg | east some enbodi nents of the
present invenhtion can ted hardware, software, or a

conbi nati on (X her derftlfylhglorsuxc moertbddermeataggr fut‘rlreonﬁa;apabb@f banppmerd¢dbyasad st eps

woul d b | n r unctions
of 't he SeLEBIETRE St A8IENRED onBRAE CRE ARG il BE RV oped
conput efulfgbfatdteslsevienggeege aschd/ or har dwar e conponents can be enpl oyed |n

su enbodi pent s IO

thgﬁgunction p&ﬁm@ﬁ%g@%ﬁ%ﬁ %Sé&éou° 'EdSE%%F%ﬁ%ﬁ?ggmﬁipﬁkggﬁ@ﬂgg V‘s a
Basi c pﬁ@bﬂamﬂvﬂng@QQQGQES. It is also to be appreciated and under st ood
that the specific enbodi nents of the invention described hereinbefore are
merely 411l us i riQus

305 o 11 oo ane R Al B kP il e (TN Dy bt

t he pri fioftisineprosided fymmne Ar mpre teslyib eriinstion\GHOR/ANE 01 WoRET! BBUYY RY860 12

CLAI M5 ¢ V{lﬂ)tns lag Qh&élﬂ?gd {odl sellwce’%ecfﬁgstt 99&' nEtQEfeifeHéef §aid| dn@ Or bre &0 furn&RJlns service
requests y ut| Izing a tool service layer, said nmet hod conprising the
steps of: eceiving a tool service request fron1a client; (2)

i kY i f i ng ‘%:S'POdr?f)F]ém? bothersiny spidcteol seryiss repupseddes i referpaasisad gRe ¢ @iaiy
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415  functions provided by one or more tools in conjunction with said one or more tool service layer
functions, and wherein said step of identifying further comprises reviewing configuration information

describing tool functions capable of being provided by said one or more tools.

6. The method of claim 1, wherein said step of identifying further comprises reviewing
configuration information describing tool service layer functions capable of being provided by said

420  tool service layer.

7. The method of claim 1, wherein said step of identifying further comprises reviewing

configuration information describing workflow definitions.

8. The method of claim 1, wherein said tool service request may be fulfilled by one or more tool
functions provided by one or more tools in conjunction with said one or more tool service layer
425  functions, and wherein said method further comprises the step of converting said client request into a

format understandable by said one or more tools.



410 3. The nethod of claim 1, wherein said tool service request does not
reference said one or nore tool service layer functions. 4. The nethod of
claiml, woeseimisai d step of identifying further conprisesTiusentistyi ng a
wor kf | ow for executing an automation §%enar| 0. 5. The nethod of cl ai m 1,
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require sa| Service request erel'n sald processor
is44£bnftloglume(¢eﬂdyeltfam1@n$al d |dent| fied one or nore tool service |layer 435
functions to be perfornmed by said tool services layer to fulfill said

client {pol Hgr ygt&ﬁofagmsaheré&saﬂ PR cRYR & AbMe &Il@nmy%fg Sk RIWrosai d tool

service request may be fulfilled by one or hore tool unctions provided by
one or ww@ng@rmusomaﬁlowqpameu on with said one or nore tool service |ayer
functions, and wherein said tool service request does not reference said
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systemof claim9, wherein said too] service request may be fulfilled by

one or ROV gncflgxaﬂcapable of being provided by said one or more tools.
14. The system of claim 9, wherein said processor is capable of reviewing configuration
information describing tool service layer functions capable of being provided by said tool service

layer.

450 15. The system of claim 9, wherein said processor is capable of reviewing configuration

information describing workflow definitions.

16. The system of claim 9, wherein said tool service request may be fulfilled by one or more tool
functions provided by one or more tools in conjunction with said one or more tool service layer
functions, and wherein said processor is capable of converting said client request into a format

455  understandable by said one or more tools.

17. A computer program embodied on a computer readable medium for fulfilling client tool
service requests by utilizing a tool service layer, said computer program comprising:

computer readable instructions for receiving a tool service request from a client;



functions provided by one or nore tools in conjunction with said one or
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tool service layer ions thereby fulfilling said client tool service
request. 18. The conput er program of claim 17, wherein said tool service
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servrceﬁhayﬁga@mﬂ@&uﬁﬁ@p“@ngd%@gﬁ@mﬁcﬁabgngagputer readabl e i nstructions
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revi ew configuration informatjon descrlbln t ool funct|0n§ capabl e of
bei ng p?%VI d la: PUtSE RJOFIAR Og?]alﬁb ew{lgﬁlpgal computer readable instructions for

identifying further comprises computer readable instructions for reviewing configuration information

480  describing tool service layer functions capable of being provided by said tool service layer.

23. The computer program of claim 17, wherein said computer readable instructions for
identifying further comprises computer readable instructions for reviewing configuration information

describing workflow definitions.

24, The computer program of claim 17, wherein said tool service request may be fulfilled by one
485  or more tool functions provided by one or more tools in conjunction with said one or more tool
service layer functions, and wherein said computer program further comprises computer readable

instructions for converting said client request into a format understandable by said one or more tools.

25. A system for fulfilling client tool service requests by utilizing a tool service layer, said system
comprising;

490 means for receiving a tool service request from a client;



22. The conputer program of claim 17, wherein said conputer readable
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llayer. 23. The conputer.program of wherein r.. readabl e
e 2 The SRR ot Rogn A oL PLALT L uher o R BOTRULEL
i NSt r uctdidiasl skieice 1281, @Ntreig s£10 Iehtified dhé Omdre fodl sERtideQiyer il dns &t Rguival sf | ow
defi nitiu?@ é41 The co uter programof claim 17, wherein said tool
service fﬁ? 10! Sy Ch eIt iiai’ | ed by one 485 or nore tool functions
provi ded by mess @ pedsrehitgaaidSdentifi@ing dNMbie 0ddl Yartite 1a@ir Ginotiens Qkerélyr e t 0ol
ser vl @ifalﬁer fu cti 02 .and wherein said conputer program further

‘r*r%# ?mi“’ tFAHFEYNst ruct i ons for converting said client
request into a format understandable by said one or nore tools. 25. A
system 2@r f Thefsystem nficlaib Bnwhdreiokaid exbl/éec\ecerrecqlaasﬂas bbfulfilted Ibly hagr nsoré ol
serV|ceI sstem on |S|n %1 ns for receiving a tool
servi ce ﬁ%%&“’“ © o g oo C%‘EV "ﬁ§()§lf)'ﬁ 015" Weans for
i denti fgxmctgmgiaed Wherﬂmsz&d tooldervieerreques dbayxerrefewnca da@inme oagraokfuodtiobei ng
provided by said tool service layer, wherein said identified one or nore

tool sepyi CeTAeaséqém PP&]SH 3nelif sai&%%ldsre%gce r%u]glt ‘déés no reéi%'nge sta% eﬁf&XJece

request; ‘and rmng sail Service
| a$ed ftspnbiervansa,yertﬂueqteby 495 fulfilling said client tool ser vi ce request.
26. The systemof claim25, wherein said tool service request may be .
ful fi 1] gd bYrnGagh of kit J500hereih YRE R TorRadh e dudier Epels R Erof 001 S 1 1
conjunction with said one or nore too service ayer nctions, and

wher ei nidseiifying owprkew foreaccnirg aasutoghvtien ssenaripef er ence sai d one or ore tool
functions. 27. The system of claim25, wherein said tool service request

does notg, refﬁe%?&&n %ﬁél&in%ew%relﬂ%@tooﬁ@ﬂnée‘?&iues‘i%{aybgﬁilﬂllféﬁ% oiﬁéﬁ}%dr@i&%} 28.
The system of claim25, wherein said nmeans for identifying f her

conpr i sBactippupreviflestby angenmpre yeakyin sonigicken with st ong pemateitoR) S%iwceaiar% mati on

SCEORI | Rinctidfs, add\whedis s8MMmEns @Ar%éﬁh%ﬁng FUYRRE @dnﬂnﬁ&'lﬂeaﬁ%i reSRHMCE request may
be fulfilled by one or nore tool unctions provid %ilbone or nore tools

in conj ¢MEgYTEIPnWRTpTNALER éPS‘éjH%“&)‘POlrfbficéoﬁscféPab?éifP?‘B%pré‘f} Y505 oneificPBns, and
wher ei nggg@l d neans for identifying further conprises neans for review ng
configuration information describing tool functions capable of being
provided by said one or npre tools. 30. The system of claim 25, wherein

sai d medths £ B VUERPE §19/Mng- viareip eid E‘S?‘Pﬁif‘?ré%“%‘érf‘é”‘ieb?omﬂr’é%”ée\ﬁ%@

conf | QUFedie B coifcQfalid infiimEtesn@edcBbing tdoD@kvicealyet fictiony edpable Blein@ipsovidpabl e
5Pei n]?yeqprow ded 510 by said tool service layer. 31. The systemof claim

A taol SYViGRl¥T- f or i dentifying further conprises means for
31. The system of claim 25, wherein said means for identifying further comprises means for

reviewing configuration information describing workflow definitions.

32. The system of claim 25, wherein said tool service request may be fulfilled by one or more tool
functions provided by one or more tools in conjunction with said one or more tool service layer
515  functions, and wherein said system further comprises means for converting said client request into a

format understandable by said one or more tools.

33. A system for fulfilling client tool service requests comprising:
a processor;
a memory, said memory in communication with said processor, and including:
520 a tool service layer, configured to receive a tool service request from a client, wherein
said tool services layer is configured to identify one or more tool service layer functions required to

fulfill said tool service request; and



review ng configuration information describing workflow definitions. 32.
The system of claim25, wherein said tool service request may be fulfilled
by one orwoomsmitoeol functions provided by one or nore to®cI/tuse/esny uncti on
with said one or nore tool service |ayer 515 functions, and wherein said
system further conprijses neans for corfert i ng said client request into a
format under st andalrbsepiceSamBersecfistet © cpesgpad idgnfified oag Qrimgis fog} service

ful filljapg relctimtio bORfoifdd\y Gaid QMU RHES 14561 Heled) MMillinPsalf PERISHPkérvide MENMDI'Y,
saLd nmenory in comruni cation with said processor, and including: 520 a tool
serP ce™A¥%fer, configured to receive a tool service request froma client,
wherein said tool services layer is configured to identify one or nore

t ool sesa/i ceTheyQEmboBaIsii IBNHhereidl vdid @531 debviceb Wy it Eapaad 6F italyier WorkRow
request; and WO 03/017014 PCT/ US02/ 24860 16 a tool service conmponent,
conf i guiPBErCYINgZn SO SEFAAR | fi ed one or nore tool service |ayer
functions to be perfornmed by said tool services |layer, thereby fulfilling
sai d cl3®nt TiRyste@loytlgien 335 hertia gale &iol seBAces Tlyer iSyaphtaevfatviobiag tonfiguratidrer ei n

said tool. servigces ]layer is capable.of identifying a rkflow for
oxecut | PR SAESRFEST Sclrrs fngisns st ghointon o m 39, wherei n sai d
tool services |layer is capable of review ng configuration information
deS30 i b3thg t Dled sysemnwi daiml 3y eheréin naid icohervia@p higtras apatieofirgviprioy cabdigurab3d0 36.

The system of c] ai.m 33 eregi.n.said tool services |ayer is capable of
revi ewi ‘r’n‘gmé%th idﬁﬁcpg}[ngévﬁrk\ﬁl%ﬁ'fd%}r‘l% Ton descri bi ng wor kfl ow definitions.



