A RECI PE- AND- COVPONENT CONTRCOL MODULE AND METHODS THEREOF BACKGROUND OF THE
| NVENTI ON 00011 Advances in plasma processing have facilitated growh in

t he sem conductor industry. To create sem conductor devices, a process -
nodul e has | ong been enployed to perform substrate processing. Since

sem conductor devices are usually delicate devices that nay be proned to
error, sensors may be attached to the process nodule to collect data for
fault detection, identification of endpoints, and/or troubl eshooti ng.
190021 Consi deRECIRE-AND-IaMPONENTEI0RN TROLIMODEKE Dy EFHODS THERESF bei ng
executed. in a plasm processing system Fig. 1. shows a conceptual diagram
illustrating how sensors nmay interact with a process nodul e and how t he
sensors may utilize the process nodul e for processing and coordi nation. A
sinmplified processing e”V'EQ@ﬂﬁg?Um%Maéﬂﬁ | wee@pplocessi ng chanber 100
connected to a process nodul I's connected to a plurality of
sensors (1@$3H106dwm®8Huaﬁ@a2m©¥ﬁﬁikwekw&ﬁwéamaﬁb©ﬂ#é@méﬂﬂ%vﬁeach sensor

may be upl gaded. t{9c@efi@%@%n(ﬁmgpé&mlﬂogpmj:e@s :@&u@?ﬁm& Locefl@hBoe@ld ected by the
vari ous sensors nmay be sent to process nodule 102 via a network path (e.g.,

et her net p&fF subplrapprogesinet Yings seRsAadiFEr degiges apually gelicaty ﬁﬁ**cfié‘&tn'ay be

manuf act ur edy Byprehieki keshen Eerﬁ&mﬁ}aﬁ‘édﬂﬁd hBQoGRITRRBs @ dul AGCaN gl i falihe
plurality af Sensors, m) ct. data at different time domai ns

and may be “EIRFIBh &tepEicans ﬁ‘idB‘%{’t“éf %5 %WOBJ?{@S%%%}% her. 0003" In recent years,
the trend. {bﬁﬁ Ap()nq{i‘cr%z wmdgmt Qi\z’@{n f‘cg cwd%apgeb?%}&ipg X%@:ngé\aa}f%ﬁmﬁﬁg dapr 0cess

control . cor Quired 1n*order to detect
endpoi nt s pmﬁm mtﬁraurrg U@t&em ¢m¢tpma§nirfwml }fiwwwim sowlh mghobtichg. As a

result, %n:gH gia@éss &Bm&%ﬁ gﬁ»@ th@@%@&s g%ﬁﬁkz& Be &s&h@&!@aﬂﬁ&@@&%ﬁkﬂ system

has increase nor e nee rocessi ng Re | ncreased
nunber of §@%@@W§nnﬁym@@“§WB§@%@ ﬁﬁﬁ?ﬁﬂ@i@ﬁéﬁﬁﬁhﬁﬂﬁwg“@éﬁﬁﬁ@ﬁﬂéﬁ process

nmodul e wi t Bod¥Ri& t@@ﬁx@cés@m&ﬁzfef i@ﬁ mh'zctiﬁs donsdéted tWpLkRRY SRS VOLUTB, 0k, dat a
that may be exchanged between the sensors nd t process

actual |y cﬁﬂ%@ohiﬁFﬁbﬁh@ﬁ“@V§?ﬁ}Fmbﬁﬁﬁﬁggf mﬁ?ﬂ“ﬁHP@QEﬁﬁﬁg&3#hehhetmork
path may b@@@mp@mg&s&ee@d 8pthe h@i@ﬁ@ﬁ@fﬁﬂf@@%ﬁﬁp\lmcé@b matge a208er to send

data to the e, n dul e 102,
e e B ER P el b3 PP SRR o, PO 68, BT BR e S ao2,
t o handl e aanESSIstEy ditndahvathcofingahganieo Mngdxﬁm@ mheapiypdtity a1se1t‘s§:rs of sensors,
Process mgnléltl %8&9Ee¥§u¥k§éqem deT?umt mefmﬁu san xri% l}er(llgg i%&ﬂ{%%ﬁ@&'ﬁ »@lhy I mpact

t he process nmai n processi ng.
00041 Furt kemanothe, process nodul e 102 may not have he processing capability
and/or the nmenory capacity to handle unlimted nunber of sensors. In an
exanmpl e, at¥PHdr reserisers. e denddenkesysoviog Werd pfepds ypootdMdrdcess nmodul e

in order t@:REQNEE adetdih@NMorBhd data IFOMRMEHuirelid@rdePioldb@cIREQPERES] Ng pover
limtation and the nmenpry capacity, ﬁF%CeSS nodul e 1102 may. not be able to
3

handl e anoPﬁﬁ?m§%ﬁé%?mm%ﬁ%%FﬂFﬁﬂFV“’ eeds AHALTP ‘ﬁWS?“Wﬁ9fﬁ§W§ to divert
its |imtedeinesaed t@@ﬁ) pfammwamg Rgerd %Sxidi'&ﬁea apﬁue@e&s tstgede@tdandl i ng the
addi ti onal sensor. AL fﬁ g iti on 1rb %ﬁn “%/ febe gge % %tlgeq;nraei%ul ting in
fhe. pr oces8 oAt L HEHAGIUREERY LEORARATETY S Sa0res BRAT 8F PR R eon (2
resour ces aatrol@lypravedsinmeible bwyth easiata to perform its task, the increased volume of data that

may be exchanged between the sensars and the process module may actually couse a drain on

overall processing. In an example, the network path may become congested as the seasors

compete with one another to send data o the process module. o another example, since

process module 102, whose function is to manage substrate processing, is usually not designed

to handle a massive inundation of data coming from a plurality of sensors, process module 102

may experience latency issue that may negatively impact the process module’s main function

of conirolling subsirate processing.



[ 0005] Besides storing the data fromthe. plurality at' sensors, process
nodul e 102 may al so be enpl oyed to anal yze the data. However, the analysis
task may not only divert limted resources fromthe task of managi ng
substrate processing, but may al so require process nodule 102 to have
access to the various different parts of a recipe that may be stored at the
i ndi vidual sensor. Unfortunately, the process nodul e usually does not have
access to these different parts of the recipe and may be unable to do a
proper anall§pg#isFuphermre, etes modulei Votky foONG thapmeesencmaplbdity ad@hﬁmge has been
made to t h%ﬁe&%tca;%tsﬁ tbﬁm}réﬁ%xﬂﬁueﬁ 19&1@9 ogénﬁ%nﬁpgn e:!:gzé} e, h%ﬂgh%ﬁs i
accomodat e e engl neer ave i fferent
modul es (e mgdule pegds 18 %@@ﬁmﬁﬁé‘v pressassiulygoeies o peddoaddifieny! 4. change. I n

the likeli koo Rat i(}tﬂﬁ%z&g@lﬂg?m@)im@@tton RaMe: ;Q&l%?s SeEAY r}ﬁ&@s\fn%uib n one or
nore nodul es, the execution 0 he reci gener at e de ective devices.

in anal yzi A ‘Pﬁe“oﬂ%“ékﬁ‘bh@@fé’?%‘i“ﬁ@’“i"ﬁe’\‘iﬁ’@ﬁ}g rogsporeiEls THpaE eva2 may need

to Ibe awar @:}v&f itd ihfitea RARGE:s B emtn{xeaus@&}mam ﬂo&&«ﬁblxlﬁfrm h@lﬁ@ﬁ!d&@;{dﬂiu@m@r gpler
analysis. If th |s_no; r eadi aval | abl e e 0 nodul e may

o har haveet bRoph s R e Sut G2ur o MBI have t 5
retrieve t hableachpedietiraddiidnel sseinsois ehercebyd expeanakialg ciginecessary
processing power to access the required data, thereby causing unnecessary
dat a traf f i¥eEdingdetsicong badas frpmite edratibtofemborp pyedst med OO Py ko beddi ti on,
"bad data” nﬁ?h%@% zgxglyﬁyth@da@ze@ﬁ&{\eq%ye AT tamgtnmtogﬁ/ ReRiiQfpRNCe of process
nodul e 10 n an exanp sensor 106 may have been danmaged and as a

resul t, halEoEEs P@Etﬂ@dabﬁ B‘é‘éaﬂdat‘%"“b“‘\?ﬁé’ﬁ‘cﬁﬁﬁ@% syt ey abso i isaRiag s erdgleoces s

nmod uIt e 1|02 i ozf tftaaammssrf@m ?@;ogg difrbr&RPacl)or 9&:@59@@@ n&@f@u kiBred 8dnd lhm;?&y t
nega ive y arre n rate essi n even neg lvely | npac

t he ot her é‘é‘h‘%oﬁgg"“‘g@ifg@%e RrOpeys ‘g‘tﬂﬂ‘i?‘t‘i*"éﬁ’f} g‘b‘s ﬁ?‘é‘é%?ﬁﬁb*"f’}?ée ‘F‘g‘r“@% Péffount of
data that phye Repaploadedufbiom dderaar indluss SemsRseceipedcess nodul e 102 may

al so be responsible for integrating the data and coordi nating the
i nt er act i offopEtineenasphscheige Badhenofadt hehsmnsbihs ray sthed umogue W4 h

di fferent gﬁ%@ei ﬁ)OJcko%ﬁxlidcith th%'&;!l:ﬁ}% LR eml.t&exatg%\ﬁéi%tgl ﬁéiﬁ%ﬁ@ﬁﬁff&ex&qgﬁ@ col I'ect

data every M crosecon ereas sens ect ta every 100
M cr oseconés- t‘memmﬁwéwmﬁrﬁ@ﬁ%n@é@tfb%mgﬁ timthe Sbelidordghat fychenas dat a

col | ecti onyhy M AR eBbdnl BLRRELHr :RGe SENFOR SR ShdSbaki b;}’ot‘f!&%;& bl

communi cation with one another and may have to enploy the procéss nodule to
facilitat e tRa@tediierivh gevicerhln snalizHig Ynrdete dsdetampia e PrRprpeopeytedtld to have

the intell |i@aﬁe§/ﬂzu&pm B@ﬂ@ir@oit’tlﬂﬂﬁ@igﬁ Mﬂ@@a@f)u ;ﬁ@%ﬁ%bwm&:%&%@m&%@nt unately,

the process nodule na e able uest, since the
process nog‘ﬁlr‘ié*pﬁﬁ’y‘“hr %/d‘iﬁ’) a&g‘ﬁ%’a}%iém?‘“f’ﬁ“éﬁp‘ﬁi" B ‘g’é’t%‘@ﬂ“ﬁ@‘?ﬁ“ Ple di f fer ent
sour ces. Imcaﬂplaa(mml,;epf tﬁtﬁd'ﬁi (frﬁzﬁmzﬁeﬁk&@ﬁﬁ\&%eﬁﬁdﬁz&ﬁﬁxe@dﬁn@m@i&k&@ﬁ ed at

di fferent lé‘!nedn . " A i[to in g {i ﬁ‘f ta such that sensor
104 may be é)ﬁ?é’“tuén?ff’syf Qig”?sﬁ% Qfé’”te’a‘jé‘%ﬂef‘&et %’**6%‘3% orY 8™ process nodul e
102 may neexhetdseni datagtalficgenesioh on mimicdl Imotmp(’ﬁlm sets of data. However,
process nodul e 102 may not have the processing power to handle such a

conpl ex- of¥PHH aition) “Serd dapanipeligeiad Pivgsenseemexisosepet B perfraemeyt be virtual ly

|drrpos si bl e ghieRoduafo2t NEindahdie, RAVE 10ERR RO 8CiRted amdLf { RLAN L 1 M
omal ns.
collected *bad data”™. When the data is uploaded to process modale 102, the data may be

wtilized by process module 102 thereby negatively affecting substrate processing and may even

negatively impact the other sensors,

[0008] In addition to processing the large amount of data that may be uploaded from the
various sensors, process module 102 may also be responsible for integrating the data and
coordinating the interaction between sensors. Bach of the sensors may be unique with ditferent

data collection critexia. In an example, seusor 104 may collect data every S0 microseconds,
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100101 Process nodul e 102 has been originally created to nanage substrate
processi ng. Accordingly, process nodule 102 may not have the nenory
resource or the processing power to handl e the additional task of data
storage, data processing; data coordination, and the likes. As a result,
the processing and nenory capability of process nodule 102 may be
stretched. As the nunber of sensors attached to process nodule 102 grows,
process nodul e 102 nay becone a bottleneck as the process nodule tries to
accomodat &*hETe seepialth B pdlastine exear 108 micresedondsy Slae togbindBprencaietveset rying t o

nmanage t he jprsaGeS Sudhths eRariedion TS ditfeRBcPHOCARS: MOHULS WiBY. Begin to
experience increased | atency, be unable to react quickly to changing

executi on éﬂ@??%ﬁWﬁ%??h%ﬁﬂmﬁﬁymgﬁﬁﬁh@fﬁéﬁﬂ@ﬁé@”ﬁ“%ﬁﬂ&%“%ﬁﬁ@ﬁ@WﬁﬁwBR!EF
SUMVARY  OF eddtmge NVIERTthd ocedsOR1IE mEPBe lefiRDEI Haf the&hAliRsce ldhafdle @EROdI MENt
to a recip§;§n conponent control nodule (KAMM. The RACCMis a server for
perforning'ﬂ% lWﬁﬂ’gement in a plasma processing systemwith a plurality

of conpone T / Linel.udes a plurality of intelligent agents. Each
nt ol 1 gont B PG AR IRRR ARl Ml o Yag i L RO AR et wi th
each conpoﬁ@ﬁmxﬁﬁﬁwﬁéemmum&b¢ﬁ&ﬂ@ﬁmmﬁwvbn@nﬂﬁmzmhéﬂ¥%¥ﬁJMmahsbahncludes a
coor di nat | agRaLhiis sMILGlr B4 GRNob BUA-LPBRELY EnPHAREE SR AL R Trom Lhe
plurality of intelligent agents. 100121 The above sunmary relates to only
one of the "W Brdifcisrehtt seretr tPhway brableds witizeihe dipelieritidyeprordfitl is not
intended t @rokdsBinbddl @2 969 REd@e ikhBadnBME ﬁ:tatcm%mwm&bm bfgRLtidh@idn. in the
clains herelq“‘Th? e and other features of the present invention will be
descri bed PH*%dP ‘‘\tSH"e‘tOé{i”}a'y BRINBG Preseingep i et e &6k p SETUF B 4E®e i nventi on
and i n conjsociiegmingitictwd bes dFahh ok BgvifiagungSssidiRli&h tiQEﬁ@E%ltﬂlevl@écQ: THE o
SEVERAL VI EWs OF' LHI W NGS 100131 1 The presentunion is illustrate y
way of exaﬁﬁ'ggﬁggggg%QE%§(MI§“of limtation, in

{0010} Process module 102 has been originally created to manage substrate processing.
Accordingly, process reodule 102 may not have the memory resowrce or the processing power
to handle the additional task of data storage, data processing, data coordination, and the fikes.
As a result, the processing and memory capability of process module 102 may be stretched. As
the number of sensors attached to process module 102 grows, process module 102 may become
a bottleneck as the process module tries to accommadate the demands from the various
different sensors while trying to manage the processing chamber. Thus, the process module
may begin to experience increased latency, may be unable to react quickly to changing

execution environment, and may even experience a total shutdown.

BRIEF SUMMARY OF THE INVENTION
{0011} The invention relates, in an embodiment, to a recipe-and component control module
(RACCM). The RACCM is a server for performing data management in a plasma processing
system with a plurality of components. The RACCM includes a plurality of intelligent agents.
Each intelligent agent of the intelligent agents is configured to interact with each component of
the plurality of components. The RACCM also includes a coordinating agent, which is

configared to receive processed data from the plurality of intelligent agents.

{0012} The above sumimary relates to only one of the many embodiments of the tnvention

disclosed herein and is not intended to limit the scope of the invention, which is set forth in the

Wa



the figures of the acconpanying draw ngs and in which |like reference
nunerals refer to simlar elenments and in. which: 100141 Fig. 1 shows a
conceptual diagramillustrating how sensors may interact with a process
nmodul e and how the sensors nmay utilize the process nodul e for processing
and coordi nation. 100151 Fig. 2 shows, in an enbodi nent of the invention, a
sinplified overall architectural design of a recipe-and-conponent control
nodul e (RACCM). 100161 Fig. 3 shows, in an enbodi nent of the invention, a
si npl e fl owaiehderini Fhasnd a;tlkn@atmtwe)i’s!tt@pscﬁ wrengonfilidbgdpsagbed ismersor . 100171

Fig, 4 shoug,; !L oAbl ¢ '(@t?fyd %&% & of P@mi AAUE Vnk WoonBndibAR Bk kpwhghar t .

illustrating the steps At e I gent agent t'o generate sumrary dat a
from cachefig®®01.8] Fig, 5 shovvs in an enbodi nent of the invention, a
sinplified flow chart illustrating steps for an intelligent agent to

ambod; ment of t M ﬁﬁ@gﬁfi’%ﬁ}% %dfﬁ% %%yf?fr{r%i‘#@ﬁﬁ’f(‘fﬁgfﬁ%gw?&?? ng e st eps for
2%88{%2?“3?% gg:@tc\r}ttei(ﬁ) ‘hﬁ il u%zraﬁb ‘ m ?c &:]d erw le[sm; s{u‘?)rbq\{vtshel gt 228
for distri betiewes diie aﬁ@ﬁm?pem@mmg\“s el iuhxﬁrbieh@ntfeiemeumiyer@fﬁ reder W@Mt‘w a a
provisi Onahlczﬂgﬁs%é in which;

{0014} Fig. | shows a conceptual diagram illustrating how sensors may interact with a process
- module and how the sensors may utilize the process module for processing and coordination.

{0013} Fig. 2 shows, in an embodiment of the invention, a simplified overall architectural |

design of a recipe-and-component control module (RACCM).

[0016] Fig. 3 shows, in an embodiment of the invention, a simple flow chart HHlustrating the

steps for configuring a sensor,

[0617] Fig. 4 shows, in an embodiment of the invention, a simple flow chart itlustrating the

steps for an tmtelligent agent 1o generate summary data from cache.

[0018] Fig. 5 shows, in an embodiment of the invention, a simplified flow chart illustrating

steps for an intelligent agent {o generate endpoints and/or fault detection data.

0019} ¥ig. 6 shows, in an embodiment of the invention, a simplify flow chart illustrating the

steps for a coordinating agent to perform data analysis.

{0020} Fig. 7 shows, in an embodiment of the invention, a simplified flow chart illustrating the
steps for distributing the recipe among the different entity of a RACCM via a provisional

agent.

06211 Fig. 8 shows, in an embodiment of the invention, a simple flow chast illustrating the

steps for associating a component with an intelligent agent.

DETAILED DESCRIPTION OF EMBODIMENTS
{0022} The present invention will now be described in detail with reference to a few
embodiments thereof as illustrated in the accompanying drawings. In the following
description, numerous specific details are set forth in order to provide a thorough

anderstanding of the present invention, 1 will be apparent, however, to one skilted in the art,
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0021.1 Fig. 8 shows, in an eni bodi nent of the invention, a sinple flow

chart illustrating the steps for associating a conponent with an

intelligent anent, DETAILED DESCRI PTI ON OF EMBODI MENTS 00221 The present

invention will now be described in detail with reference to a few

enbodi nents thereof as illustrated in the acconpanying drawings. In the

foll ow ng description, nunmerous specific details are set forth in order to

provi de a thorough understandi ng of the present invention. It will be

appar ent, Hewbyprsentioveaivg nek bé predicedwithogianbg or afl kbihese e dgalst Id nvent i on

may be pr a%ﬁ\lﬂq ta? stm%m\%ﬂ%cegsrq gl inci,Q)i tﬁl@t@éehﬁpﬁ(ﬁ'bgéncﬁﬁgﬁ{)@'n &et’bil i} ot her

i nstances, nown process steps and Jor Structures have not been

descri bed Pﬁ*%‘éi“él“Pm??%bf@bdé*ﬁcuff’dhm%elﬁrlme@@gsar| |y obscure the present.

i nvention, é‘{020231 Vari ous enbodi nents are described herei nbel ow, | ncl udi ng

met hods andPOdcYiiPgrabodpentsreRgibpbhgamelor nnshidig pebads eideshpigunt fon i ght

al so cover sl&iiztdlb@|k@ﬁuﬂfunm&uﬁsﬁﬁ\tekitﬁ(ﬁi hifaklsé Elﬁkdiﬁ&:ﬁes az zﬁ&ﬂﬂutlnﬁrthaﬁ pagakl e medi um

on whi ch. com er- g g e in uctl ons carr) out. enmbodi ment s of
e s

t he i nvent V¢ ‘f“é"é FHf P 98 F“ GOMPHETR ?”gf‘“ %‘b‘f@“ﬁﬁ‘&l um may
i ncl ude, f enbeivanploihe samt:&emdmmhemm st Niteicom nmqytméamgneﬁuarcmmoptl cal, or

other for lb IBL (%LQ rrpéh{g??(:r be(‘n?(%gﬁglgl }nﬁ%ﬂf\bg @Bt()-inﬁﬂ?@t! 9 p%% Qr (e adabl e code.

Farther, t rac el ng
enbodi nent smmfuteu rﬁedahiwxeadmmdrr ste@og forapparcadbis upthyl‘ riet, G@emewmc giay s,

dedi cat ed aa0LAt: PEOASIELScnd OnRRloi Otbo hAGHS: RECH plh0n |0 enbodi ment s

of the invention, | es’ of such apparatus include a general pur pose
conput er aH§kes ¢ @“‘&eﬁdbéfﬁféﬁ‘d@bﬁﬁuﬁiﬂﬁ@“ﬂ &ape oiirsks pepprispioicabelipety ogr ammed

and may i ntﬂQﬁ\@n&Qrﬁﬁnﬂ@Ed &@ua@%p@raa@rmu;tigx LGORPY Rt CRd RN
dedi cat ed/ rcu apted for t é%arl o S tas%}s}é&ertal ning to

0
enmbodi nent d&?"‘ﬁ? ﬁ?—i“‘i“ﬂ e ’i"‘bﬁ!‘”"feﬁ?w&f‘frp"%‘@“ papicipdra g tfon, the
i nventors bﬁr@nmutt,zaﬁ»lnpzzze@ dbhatanddqarcae@psgamatul ecirclifs @QRddbMhasiest , my
behave in sor. In all exanple, both the sensor and

the pr ocesg L‘nﬁ’ﬁ“‘?mm“ em{c] dqué%sg?ﬁ’ﬁf’ {*B%%ed on recipe paraneters.
Accor di ngl YﬁﬂZnﬂ 17 6N égzercﬁ)f (ﬁ%nxtmeﬁ)tlo}x 'IEQHle%m lGQIQBJ%[ZQJ tﬁéf?lgl tc&s ngélﬁé) M tasks

that the process no have been performn he sensors in the
prior art. coflyiragicgy way huh@bp}rwreé@nmemm SEREYY- f*wuwmk pgetftemsisagenidt s mai n

function Oﬁ}u.?ﬂ)‘é&@fﬂ%tp@nxar QR8P T LN Rlrecipt 302Rdkerk NABSRALHAN &SN T h
enbodi nent o resent Invention, an architectural darrangenent is

provi ded i ROWRE Befuls g Op pranlarsd lsrip@niets theght pretessaciileanay AR r f or s

dat a minagthmau%@rsuﬁ&ginn&. FRhagermeRiord 86 pROAPRABANM Sabtached to the
processi ng Sﬁ) di scussed herein, a corrponent refers to a

dat a- gat heFf" G“‘@%EWE?\"E"L‘m@&’fﬁﬁwmﬁr&ry“}s%@wﬁe but are not linited to,

sensors: Thabdl AR 0RL vy, PSRSESRTRAN PSR SUREERR IR Y,
treat bot hutmedcbﬁ 00’68‘31 arodeted-amopanie cmnémduiemkac éhi}pdtraznnnmmer in regard
to data m&@&%&ﬁ&'& axﬁ!%g {'egirpe &&‘E&g&%m%? &%&)@&EE'&&&C&&& to the processing systens. As

discussed herein, a component refers to a data~gathering element. Components may include,

but are not {umited to, sensors, metrology tools, and process modude. Since g process module

may perform in a similar manner as a sensor in collecting data, the RACCM may treat both the

process module and the sensor in a similar mauner in regard to data management and/or recipe

management,

{0026} In this document, various implementations may be discussed using sensors as an
example. This invention, however, is not funited 0 sensors and may include any data-
gathering element, such as a metrology tool. Instead, the discussions are meant as examples

and the mvention is not limited by the examples presented.
5



100261 In this docunment, various inplenentations may be di scussed using
sensors as an exanple. This invention, however, is not [imted to sensors
and may include any data-gathering el enent, such as a netrol ogy tool.

I nstead, the discussions are neant as exanples and the invention is not
limted by the exanples presented. [0027] In an enbodi nent of the

i nvention, the RA.CCMis a nodul ari zed arrangenent in which a conponent may
be added, renoved, or nodified w thout inpacting another conmponent. In the
prior art; [WddHn ea erebodingaint de iiventwpdiat A UN e prdoeesd snodeah@tmay al so have
to be reconj COITR. o rdi ngly, when

t he procesr\]&h!bgghﬁ’gm%%t@g\l ng r%g%ﬁ }egﬁo;g%@h£$€%oﬁﬁ&?&gg @gfrﬁ% whi ch are al so
coupl ed t oc¢hiEngi o dprinpiiupash tiay st egdtadvib grogeppasitie ey ke kave he process
nodul e may (g rél:@@fwu?edQ&u@&t(tﬁ&ﬁ@@%@;h@@%&? NRRbrafr@fy, $18 tRlAREssSensors.
Unlike the prior art, dating a sensor does not ne atively inmpact any of

the ot her c‘}’tb?ﬁ‘ﬂ‘oﬁé?ff*%‘ec‘é‘ B éﬂepglmtsr&wm‘vﬁé@sﬁgc A6 GoipkeC “H’?S?‘@%{’df’ medls: ot her

conponent s ni¥Rye a:&@k h;m@su&szmz a&,hﬂmsshmae&sb,aae dXRe 1@%3&6@1@&1@' ng. 100281 In
anot her enmbodi nent .of the inven urallty of

I
agents, sufR &M, foL I’FPﬁ‘ﬁrﬁFﬁsﬁﬁeLP@e g p&‘S‘cﬁﬁdWﬁ e ﬁg‘ﬁaredﬁfs “Gé‘??efatg r ovi si onal
agent, t hatmymeienpefthodtin: daﬁ;@nasmnag@mmhe@mddes)modhm:ifmm:a}magerre nt. Thus, the

RACCM i s ahl e dlstrl e Itiple agents. Unli ke the
prior art |‘lﬁm%‘9 iy be° P(‘)oé%&qge \iﬁ{ﬁeﬁl ma" ?%’r*m hg nost if not all of the

data manag mﬂt In Eu@w%lﬁ? emk;obgncg!' ottt 1@&'&!09 Qh@iil&ém o Erlﬁ uQ@-g pigxlaiitg W?mféét& a

management "t o behandl ed qui cker and nore efficiently. In addition, the
RACCM may  i4f& Pigieligens pespig] § oyrdipping peras g movisipgsaseis b wjey p%@n dyent s

experi enci ﬂﬁm@L@M{mﬁﬂﬁ%@S%ﬂ@eménbe"fﬁiﬁﬁ% R&@@ﬁhﬂfbl&ﬂ@ssﬁg‘&ﬂmlﬁaﬁid}@t i mpact
data processin ents, since the ag entfé be on a different
i

processor. ‘*‘P%%@‘“p iﬂ‘*‘é‘ﬁo?ﬂg‘re By ‘Hf“ﬁﬁh‘fi“&m‘t HEcPIEY “tﬁﬁ*ﬁ"t"f‘l’é@ BREEM may be
3_ hi er ar ghln&azli gaﬂhﬁ&lti zﬁﬁilagld’ﬁ&ht tasllcu  Angierndon dfiﬂieh@m{tah@Hmrdkdaﬁlﬁdaoﬁﬁwbe

i spersed bas the le 0 t a
Mol uteca o feahferaf Sore Pkl JERMLo MREBR M RRT riee AR ey oo
t he | owest of gweksonf Tagemexsit b dgbrais ek;bﬁeemntgelokwgem?ﬂagetm spémperdict directly
Wth the CONPRBRALS bt mg%& a&ag,%&ﬁgu w%xegﬁﬂp%@&%a,emqg.&%ﬁ e 3 data from

t he conponent I'nati ng age t he hi ghest
| evel . Thu§1ﬁ€t8hfe>r@wmd| nating agent nmay only receive sunmmari zed data from
the lower | evel agents in order to performdata anal ysis In an enbodi nent,
t he anal ysi®2He 2edist arhedtrencpt fgenentparthoRit ﬁﬁymgéﬁéﬁa“w bigalconposi t e

signature hhﬁkmﬂﬁyar&ﬁg&wg@ﬁnlb@ﬁhéH&lhﬁlﬂn&x%&ik\ﬁa&'ﬁi@%&@n forwiermNot e that the

nunber of | evel S th ma upon. w t he RACCM
wants to dPEFT B ‘é‘a‘f’ﬁI& gﬁ)‘f*‘i‘é}‘o\ééf‘a‘ ‘ﬁluﬁﬁgg\ﬂ Yé{;ﬁ;l"@m‘egﬁf)‘itﬁecﬁml &0l of agents

may exi st bafiveesngidangoatdiinedi ipg! ageats iame thcm}ielm&:eladgdngemémc@.gent s to
reduce theﬁwog1 I,ofpg at ‘thﬁ i nt gl,l i%%ﬁt a entt§ m taf ett anot her
embodi ment “BFY HE" FRVEPRTER " FHE SRESCM HRYFhe imdicf%‘“e%f B80S Mal agent for
per f or m ngcoeenpes. MBaagenentibe dNotdeatdyatzero may by at hehea:hpt ta:wisi“i&mahc agents may
be enpl Oye‘éga}f)@?%%fﬁé%ﬁg%%@h@ AR s SR AH NG HARN BBl REG IR RE 0N I n the

prior art, )
perform data analysis. In an embodiment, the analysis the coordinating agent perform may
generate a composite signature that may provide instruction {0 the process module. Note that
the number of levels that may exist in a RACCM may depend upon how the RACCM wants to

distribute the workload. In an example, another level of agenis may exist between the

coordinating agent and the intelligent agents to reduce the workload on the intelligent agents.
{6630} In yot another embodiment of the invention, the RACCM may include a provisional
agent for performing recipe management. Note that one or more provisional agents may be
employed to perform this task, depending wpon the implementation. In the prior art, different
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parts of the recipe may be |ocated at various |ocations, such as at the
process nodule, at the sensors, and the |ikes. Therefore, changes to a
recipe usually require a nmulti-steps process of physically updating the
recipe at various different |ocations. Unfortunately, forgetting to update
one nodul e may negatively inpact substrate processing and nmay even result
in defective devices, Unlike the prior art, the task of dispersing the
nodified recipe to the interested entities is a sinple task of enploying an
edi tor intgitfsatte t’i‘@!pmkﬁb(ﬁ&@teﬂ@m;{fﬂnﬁ&Rh@)ﬂ&, t@h bhe iceaicpe moiﬁk!e anbeli i ed

recipe is then s t. rocess nodul.e

nodi fi ed r &&FPR mb‘ﬂ‘&%irdﬁg 13“‘?’ e EERBE® AP RS ‘h‘%ﬁéﬁﬂ?&éﬁf"ﬁp LSRRy “lmg?sggal agent
nmay recei vehishalynmpdiihg td recipe htperiandifimyt ipeidoar trtanakiylyi @xgt«mngl@t erm ne how
the recipe Ltr%% Qe m%m? tnl;zlwbn éa%gélv j%%aﬁ%a?Xé ;@9@6%&% afd ;%(x %leﬁ)%aht ;ggent, recipe
managenment rali ‘orrat | ca y one entity.
10031] In éﬁfacelnbéfdlcma riinkketthseprpxr ouiteitohaf disgung ih@rﬁyodiéﬂnfémwvemtﬂhe recipe to
determ ne Wl GRiSQRSOL » IEW‘% e@%ﬁ g &}y @@&&\ﬁﬁxéﬂacgﬁpﬁ'\ﬁem% Raphihepal agent

has made the determ nat provi Sional agent may distribute parts of
the reci peéhetpr@héhq madefier iqgipn s %éﬁﬁwﬁmﬁcewﬁwﬁ@ widgpvdhsdowrh t he

sensors. | meQidRkd mg&l&makhsﬁe@@xma I Wit e Dk RALC (‘t&hﬂlelpm\@&mg@ﬁt magents and
not distributed to e conponents storlgigt erechelnmqgthe RACCM

t he RACCM FRE§VEHAS PP f’%&@éesm? RaY peembaalyys BT st SRR Y% and data
mani pul ati Gﬁmh{u@cﬂ:i%lenipfbyag tiﬁf}ﬁ@dloﬁﬁI’elgeanredpbezaha’slmmﬂ. inabe delientiRAGEM may
of f| oad pa the conponents. In the prior art, the

gf t.he ,\/yqé)gjlioade Eg

sensors maﬂmw St PRS0 upl oadi ng the data to the process modul e.
Unli ke the BA%(&M Gant Ikl ' nts Mthe
corrponentst%?g\(/ﬂ]ér%ﬁbed%%%céﬁ |t|igﬁgﬁ‘%g%\\%ﬁ%ﬁg%r&hcqu&{gg%%%ggded Wth
the conf i gesnarivgn n?@@mm@w@nﬁsﬂmﬁ@ reohroRlaEes havaradpibe f*‘é‘?’f}wi}ﬁi‘@h&ﬁocesm ng

to determ peyidnd ReadadandRete p%xt&eoi%r}@c'i;ﬂwo@ﬁnx@t@iitﬁﬁxﬁlweﬁtﬁﬂﬁﬂﬁz@ peThus, the
network i s not unnecessanlY congested wi.th data that_ _are not lE]eeded by the

RACCM [ 00880ofaterythripesegivms ngpilepr aa\%meaaé@ ipkert ¢ e iRt 4SRRI P8 may” be

better Und@fsﬁfbﬁl@ﬂta‘fﬁ&cﬂmﬁ&x@ﬁ!i emcmtn@ raeh@qfelugww& ravrd g igsequsSiMangy t hat
foll ow. 1003\31 F'»gi é qe it he invention, a
si npl i fi ed BUEF4EF “é‘{l’“&'ﬁ*‘*t“b‘@f*ﬂ’r"&‘f‘*‘"’d‘@ i’iﬁﬁ?‘%fa%‘“?'@%‘f%‘é’“and conponent contr ol

modul e ( RA%Q%]C Al gﬁ%}{lmt o\{ the m\, en Q}In l?gzgém dna@%h}{gg gﬁt Rt %lkht)%\(l !

conponent s, sensors 204,
206, 208, amto@mmmh :ikenorhia qbc feoForamay, not ihecivaw m}@lvﬁﬁ*ﬁg &e dnt logensor are

not coupl eg:ogésrs %8& ley 6“%‘9%%(&\4%& ’Igeds&&@( T&Q&%& é@:}g%&@ﬁgm{t&qu}{@{ﬂngkkslo%Lf ferent

sensors are couple ata. are being sent to RACCM
212 inst ea@Oimﬁl*ﬁﬁm@s@ﬁsﬁmmﬂémQ@@du "1@@3*3?} g §f eplonded IWith 9 an enbodi nent,

process modyliR.uala ;bcﬁur@tl}é& g:l@H@lllI%QG!&SQXIMQ@')\Aﬁ%)lQZPi(}é’é@‘llt§ KB dbBeiRiE@E art in
whi ch the process nodul e may be responS| ble for. collecti nRnghand i ng,

coor di nat i ﬁ@‘* mﬁﬁ&ﬁd?*“}ﬁ‘@&@‘s@‘iﬂﬁf@mﬁﬁ% a gy Ffﬁé‘é‘é‘*é}‘“‘ﬁi)% PneeRg

envi r onmentyid@p pehay: sdelldRbdr A sensor in that process nodule 202 is
al so upl oadi ng data to RACCM 212. Thus, by renoving the process nodule from

t he task Of[ﬂ(ﬂaft'Rerﬁﬂﬂ:ﬁg@ﬁ?ﬂﬁwm&gﬁ&fpﬂm&% invedioh eareybeftocuderardpedf orming its

main task ?errQnCuEeq{}en? ru%s%&?&%sss:,mqgtﬂ%t i&{owand may have sufficient bandw dth
to respond i K nanner to problens that nmay ari se,

100634 Fig. 2 shows, in an embodiment of the invention, a simplified overalt architectural
design of a recipe-and-componant conirol module (RACCM). A RACCM environment 200
may include a plurality of components, such as a process module 202 and a plurality of sensors
204, 206, 208, and 210. Unlike the prior art, the various ditferent sensor are not coupled
directly to process modale 202. Instead the various different sensors arg coupled to a RACCM

212. Hence, data are being sent to RACCM 212 instead of process module 202,



100361 Since the process nodule is basically behaving in a simlar manner
as the sensors, the process nodule, in sone aspect of the invention, my
appear as another "conponent"” to the RACCM For ease of discussion, the
term Thonponent will be used to refer to a data -gathering elenment in a

pl asma processing system In an exanple, a conponent may include, but are
not limted to, process nodules, sensors, and netrology tools. 100371 In an
enbodi ment, RACCM 212 may be a conmputer system such as a server. RACCM 212
may |ncIudemnﬂemmhmmm&anpﬁaﬁﬁﬂ&QmSmbaﬁam@mka&aﬁmﬁ@uﬂﬁ@ﬁm@@d&@éﬂﬁnt and/ or

upon the 1 AT EErst P MRNPRe Ramrer e hmni Rl i SEREES4 %HSEQFSS
i ncl ude nerwrdinatifhendorpuressiof dae porgss madpldi®? exqdbkddd ceamivhynt any

| nexpensi V%Q%A%&(A‘ﬁg %l‘a sefitolh ﬁ?g{a&%ﬂmﬁl‘%m is Uso \E;ﬂ‘s%dﬁé‘@&?’a\% & Qg@ﬁ%

enbodi nent I nc einte ence minagi ng data nd
per f or mi ng Thi@cﬁ*}pemmmg%mtis mgdple @Qméimmb|oédatﬂﬁmwmf2thmycqm@%@e

intelli geNGfay CQ&&» c@xg)@fférgﬂ{u xt@gmitnh‘@& 8&(&%&:&&»’]&»&&Qm@&»ﬁﬁx@%ﬂa@Qa»‘c@&i%hﬂg dat a
tiles, processin at Randling data requests, distributing recipes, and

the |ikes. b@i‘?l“i‘iﬁbtcf‘%éonér*’}%ﬁm%m ﬁff\ﬁﬁl“d?ﬁ"t“ﬁéﬂWIPH*%‘I]SI*P"Q%X:@*SFW processing the

dat a colle(i % ‘Qlandl ed sol el a_process dul e intel]igence Irr
processi ng UHE LCPRPCRABRR DY 508 lyﬂbf ‘”’Higéxf‘r‘?’%ﬁ?ré}ﬁm%%ﬂg FRY Y EF T ous

di fferent agesnt &o&\ilethieﬂm&ﬁ!ep@@bmﬁélﬁxemimn any iplo di aphés, “cEACEM 28 Zhemay | ncl ude
a plural i tﬁr\?‘r(f rtlor ?ﬁ%&e in uwgn %ﬁ%en(nz‘mn’z o%»]f}@ wxﬁgSiAség%gcfuthnglgz) a.

coordi natlng ag ﬁrov i ondl Istributing the
intelli gengshmnlgmaxt pl aptaos prpcesfingaytien | feasm uedmiev\@m‘mmamym@@m

di SUrEDUL ey (45 AAARL bAG.SnBRAE, SbLEMGRERTEAST NG envifonment, AS a

result, data. traffic congestion an atency may reduce resulting in a nore

stabl e envigeannees ¢ @mﬂea@%%lakacm:emam @@ﬂipmt%%m;&lngm ractyde
plurality of intelljgent agents % %0 Each of the
i ntelligent *a‘a%}rff"”éudr‘?g’ﬁ)e ‘B’é"%‘%@&‘iﬁ’s ‘f‘é‘c‘f PW‘?‘W“‘& &%f%%&‘ﬂ‘i‘“ UEE BB, 208, and

210) . I n amaexanglen arbdbiobitneht H*giaa&nb&gﬁmtoc&iﬁs hsy tﬁﬁ(ﬁ}éﬂp@tt&d with a sensor

210. In an (IM sensor 210 may
send dat a f’PIﬂ%eé‘}ﬂB?fb‘}féhevig‘e(t[}f“\g 2"‘3 e‘él?l?fﬁ)%e“?g(ege(%? ellc?g?a ol B’dﬁde tert T ‘gent gent
214. Sim | &ht ypouprdoessrympg bk exp20Rd paly dezmmeclgagxc@rikm@ﬂdl ng

intelligen N 2 h is configured to receive data sent by process
modul e 9024 Q‘%“}“‘}%%}% R G 258,

{00381 In an embodiment, RACCM 212 may include intelligence for managing data and
performing recipe management. In an example, RACCM 212 may include intelligence for
configuring the conditions for accepting incoming data files, processing data, handling data
requests, distributing recipes, and the likes. Unlike the prior art in which the intelligence for
processing the data collected is bandled solely by a process module, the intelligence for
processing the data in RACCM 212 may be distributed among the various different agents
within RACCM 212 In an embodiment, RACCM 212 may include a plurality of intelligent
agents (214, 216, 218, 220, and 222), a coordinating agent 246 and a provisional agent 248,
By distributing the intelligence among a plurality of entities, the workload may be distributed,
thus enabling a more efficient processing environment. As a result, data traffic congestion and

latency may reduce resulting in a move stable environment.

{0039] In an embodiment, RACCM 212 may include plurality of intelligent agents (214, 216,
218, 220, and 222). Each of the intelligent agents may be associated with a component (204,
206, 208, and 210). In an example, an intelligent agent 214 is associated with a sensor 210, In

an embodiment, when data is uploaded to RACCM 212, sensor 210 may send data file along
8



10040.1 In an enbodi nent, each of the intelligent agents (214, 216, 218,
220, and 222) may have the intelligence to send configuration requirenents
to a correspondi ng conponent providing criteria for uploading data files.
In the prior art, the sensors nmay upload data to the process nodul e w thout
pre-processing. Instead, the sensors tend to rely on the process nodule to
perform data anal ysis and mani pul ation. Unlike the prior art, part of the
intelligence that nay have previously resided at the process nodul e may now
be pushed ¢iﬂmw@mtﬂneuﬁ:em&emcd i@’\lﬁLtiiudnms.axﬁzeé(eﬁ‘mihﬁh ﬁrm«bmﬁlicQWraw on

requi renment telli vi de the sensors
with the cP’S‘E g“r" f cwswﬁw *é‘ “’%‘j’t F‘a‘i’“’é\/ %%’“’3 FHE eé‘é"r? it a‘iﬁ‘?%:tl on

requi r enenpsgest nedukei3 alosy e 2pemi 628N pr e- proce53|ng (e.g., determ ne what
has changed) and provide the intelligent agents with only the data that the
i nt el | i gentoo4Ydnpsentmdimgpingach efteaiatbizenbepaet 4% 368 RoF R2ZG aHgE3rein. [ 00411 In

an enbodi nﬁﬁ%the@ﬁeﬂn&%@étk b8 Bl QR rélﬁﬁfen%%@% £oRtd é)ghﬂi;%tdoﬁﬁox{eﬁqw rements
directi ng a corresp ondi pg@ﬁf(g Onent to onl send ata at. a tine domai n that

is less t haﬁ’"‘émgb‘?%b@”s“ dta ilay émhr:amoréag@ whsogmay gRlsuie 9 e term
"dine peri ghcestRYdR] WihoRGr LI QYR IdsRad, Bk SnsdrOtedd PLOEESEe @edsusdr ol rat e
Consi der the ﬁltuat|0n1mhere in,  for g% nﬁé?k ﬁ Erocesstcg trol.one i

det er m ned ™PEVIHE PFOTBAaR el afd il ddtiky e BY9TRg SRt © g‘é‘ﬁ‘f“ a0 nay send
confi gur at ﬂ@mur}eqm ifre,fm@te Seskled s@rgparces ikﬂdumsw:mtherpgqhscemﬂm 2&BGenb@ send
data at a g gﬁ‘ In i t,xg%mpic Ihc CO%%QXI'&H{)D Teg rgnl;(gx %Q ﬁ?} Hed %WS%i'sxﬂén‘?lchth%% agent

214 has sufficie to 0 process the
dat a bef or ewovide @Ie bangenwtia@errtm@f@ tmh};’léimet 50 amﬁmg Hecmfgedmta to a

coor di nat i ng AQRM ¢ @645@350% pfpgm@&mﬁg ggr &g ;H)legﬁguhﬁ§ cahdaprgcess the

data fromthe various |nte By configuring the tine
domai n, t h@rovide B fugiset aa@@mﬂ v@?vam datagtpt éle ﬁm“mem\m% meydgraterRke s

recei ved. k@udifieeRfdiOfon@ifion, t0 match up data tiles fromeach of the sensors
may be a difficult, if not i npossi ble, task since the data files nmay be

col | ected ads4dith ﬁzeérﬁﬂmm{chm ;ﬁﬁﬂ}L@dS&ﬁ.ﬂﬂ?ﬁM&Mﬁ&mfﬁﬁﬁﬁm rmantbﬁmﬁsf d:tehezglanvent ion
may require the

( process c bﬁteﬁzﬂnélp %Og)p(m?—f&hta é‘m Y5 eﬁig d%ﬁﬁ 1?}} Omgi_fl %}i&g—u 6‘3% ?{’1 3 sp}'ct)crgla%s (:81%:0'!
received |nmaE®rnghﬁdhumampémm®d bmcphe@wamuﬁm$znmﬁehﬁMgeﬁtKagwmt@ nay be

mat ¢ hed in i%&)g%r tct Emm HY‘!. S8l }!grg&}amrsggll;ié]lggi p@&gss @ﬁl“& r‘%%’?@c!e%ﬂ%‘?l&d ve

anal ysi s. Fien rntell ile may
be indivi dudielaywpw}dgr mmdcon¢m i 1) !@Xmﬁﬁé 41’9%mmwmfmlywmm@@§ tdat a

every 50 mgrQs ﬁmgén g s@ns@tn? g e (f@anltr a uﬁpd&m £l Mo RISMRY I equest
that a sensor up dat les as the data tile is generated. In an 9
Thus, mteihumt ag,cnt " 14 hm, sufficient ime fo receive data from senstr 210 and 1o process

the data before inteltigent agent 214 may have o provide the data to a coordinating agent 246,

which may be configured to gather and process the data from the various imelligent agents.

[0042] By configuring the time domain, the intelligent agent is able to comtrol when a data file
is received. In the prior art, to match up data files from each of the sensors may be a difficult,
if not impossible, task since the data files may be collected at different ime periods. However,
embodiments of the invention may require the time domain to be at least once during a time
period {process control rate). Thus, the plurality of data files that may be received in a single
time period by the various intelligent agents may he matched in order to altow easier data

sharing and more comprehensive analysis,

{0043} How often intelligent agents may request a data file may be individually programmed.

In an example, sensor 210 may collect data every 50 microseconds. In an embodiment, an

intelligent agent may request that 8 sensor upload data files as the data file is generated. Inan
9



exanple, intelligent agent 214 may opt to collect data as sensor 210
receives the data. In other words, sensor 210 may send an updated data file
to intelligent agent 214 every 50 m croseconds. 100441 |In anot her

enbodi ment, an intelligent agent may request for a. data file based on a
multiplier. In an exanple, sensor 208 may col |l ect data every 25

m croseconds. Thus, for each tinme period (process control rate of 110

m croseconds), sensor 208 nay generate at |east 4 sets of data files.

I nt el | i genksagininteBilen agit 10 Rl ghtneccien 804 as2080it200 endiyes derdeka diatoghet N a

mul tiplier 5859 Gh foLeq,sensor 208 may
only send FﬂghéﬁﬁngPhﬁé nd%Hgg%q%%‘ Q‘n%ﬁﬁﬂvi ?Bf me?ﬁ%t may have been
col | ect ed. nkooseexdnpl e, at every 55 nlcroseconds sensor 208 may send to
intelligent agent 216 the nobst updated data tile that has been generated.
11.10451 | :ﬁwghinawtchéﬁiwéwe&d@mtﬁ‘ﬂlwm penliy stquesyEnt dafdnbases fonl y col | ect

once everyngl;t%;gmpg{ dn%@amp'léke%%r%@z |c%}iea.i Dbl aSRicrRERREs. 34, IR g0l | ect
data every 100 m croseconds itional data files that may have been

col | ect ed E?’°§‘éﬁ§&‘?""‘?¥(}mﬁé‘§/m&é’féi"s‘?‘é’@’a‘ﬂﬁfé‘d i ¥5950F nqgé’l’*lhg@’éﬁ’t“? “leHit 994, In an

enbodi ment of g Rkd igQRdenB@ent 1 24 cmukz&eﬂmmmntyhatd Bddh § nomgkerdata files
may have beep ener a ,ed si nce

i gent ent 4 is only.concerned about
recei ving & d¥tta %Y % “é‘t‘mé\)ﬂéif’)y%ﬁﬁfo‘rﬁ *‘é?%&%@éﬁaé’“ ywd(%%‘??%{‘ [P Bythe time
domai n, datoéthé#&“fté files tmmges&“ed)emabid)mdtheemipmozmexqmaﬁ%nimwcbeis managed. In
addition tln { wer reqwredto
rocess. eact Bt e P Rl sl el AR AP ikl BEEAESR MOVERTEY |
m nim zed. “thu@,ci | at ency may be significantly reduced an.d netvvork may
beconme nore reliable. 10046] Besi des sending co uration requirenments
Wi th timi ndPoddn pereeetn embadandnt theiqtslinsptasen By ool Yﬁef%eﬁl"%‘%? ¥R onfi guration

requir emn%@l&d°¥ﬁﬁ%&;@%@%@&%@ aw,nt tmamry% ieo: Aefl8i 0@ hibescanrdi Adyons for
sending a d e defi ne

gen,

M ni num anagch’éﬂ??ir‘i’ﬁ%“ eéﬁ’d@“f"ﬁ’tav‘{{%@” ‘b’g Vé?"@“‘t*ﬁu%i“gya{’]ee‘hﬁ%ﬁaﬁdg‘?%ed by sensor
210, For exadplea:,agbm el [th gemtbodigent zu@ﬂxéuﬂﬁgenmmeﬁt bswnsat taldkonsdnl y send
a new data L r anet e i.S ou S n Accordingly, as
|l ong as t hga{ﬁg{%%mfﬁ mﬁg&c%f’?“%‘@ e%éf“‘fed? ‘fheé’?%ﬁrtaﬁ% P&F ymm\?\ﬁ‘ngﬁmmt he specific
range, no mewvidgt daté fileet anbry Iiﬁmtaw@s:tcombei&ypdxicaiﬁ%dtht omé hinglil, dgemttiiagent 214.
[00471 By n 0 o n " be

upl oaded, gﬁné,'e l?g w:fonﬁe z%?w%'« ga'th 1Q§v i%nxg\ﬁg ex\hfnciedzf%n S"\ d’g%‘@? Mt% }Ivg‘;@%.gngest i on
al ong t he mgﬁvbpwcnﬂmm%@‘ xngre;bammcmaa»h ONhS éafd fiies fecm@éﬁvmé@em is also
able to r e%&ﬁ&naxsegﬁg @%z&m@ BHE @Ry HRPRERRFREM MR ARG angd
processi ng power for storing and processi ng'data, that may Pprovide
little or ﬁw@éﬁmf@u@ ton to overall data anal yS| s. 10048. 1 In an

enbodi ment, the nost recent_data file recejve nthe nt agent may
be stored P48 Rejépecpdnggontimiionmguircnans “‘é’h%l’“’?%é‘)"“i"fﬁ%f é(‘f‘*‘r LLEtach

i nt el | i gentgaganiy alsdﬁlqeam&tnh%l&ateﬂb@ﬁihmts to thb eon@ednes xﬂﬁzymseh@ﬂﬁmameheor nor e
data files (the npst ece L a files).
By havi ng. PN B epfiEes B R oh @R oA ey AT Pt B M i1
avai | abl e faod mamaby singe anitlé prarfcons Gitare aolfecwtl b sdnkre 20t Her cagpiet s (e. g.

|t el 11 9enty OGN B SPALEY L0 396 M o REOM R1 AR ASE R AR LD ] kes).
In an exanp a cache, Is able to

provi de datowisitioa amrféquw P\ﬁgmém*)' taymwe»ﬁhfi <T’dﬂﬁ79“‘1&éwﬁér @ fraBatheesy iupl oaded.

within the specific range, no new data file will have to be uploaded to intelligent agent 214
{0047} By defining the conditions under which a new data file may be uploaded, the intelligent
agent is able {0 minimize data traffic congestion along the network path (e.g., path 224). Also,
intelligent agent is also able to reduce overhead cost, such as unnecessary memory usage and
processing power asage for stosing and processing data, that may provide little or no

contribution to overall data analysis.
10



1: 00491 I n an enbodi nent, one data file has been received during a tine
period, only the nost recent data tile is shared. In an exanple, sensor 208
had sent two set of data files to intelligent agent 21.6, data stream a and
data streaml), with data streamb being the newest data stream Wen
coordi nati ng agent 246 requests a data file fromintelligent agent 216,
intelligent agent 216 nay share the nost recent data file (data stream b)
wi th coordi nating agent 246. [0050.1-RACCM 212 may al so i nclude provisional
agent 248, {Mhﬂ}dhamgbomewambbmy&ebaé;mdaa:ﬁzepieitddewmh{teﬁigsmdgaﬁafmyetmt recipes
and di sper he r L.he I N agen nsi der the
situation \%ﬁre% n‘acaﬁ}]@gﬂg,examg %Pélnyf!%} L}(}a%t':ﬁi méqgh 0 ege'@dw@ g%g?crt]hg?ead of
manual | y updtdimgt, ﬁheaqhema\peorabndmelomaintlablfsUhh hésereemt daidleondaand process
nmodul e, th t The updat ed
e f ,ab%%fq@stgﬁxh#%s Egeglmlﬁge : @ha rﬁe&eoi%g ofa GBI hekhPAd ﬁ%@%ﬁled apdat
with proces‘gtlﬁhi@@$ analggpandfon foa havrebroth thestber ?&?éfsmgadé@é RHYATE nmay copy the

portion of L&h&m&;%&g@ﬁ ;t,l%'@&odaﬁuﬁz@l&%mem&p th REeBhE 85 ShipGyiaPHelche, b anot her
enbodi nent, the process nodul € may opt not to store any portjon of the

updat ed r eéit ’e“fﬁé@j‘é‘rsd\ﬁéé"s}m"t“?‘?éia‘aﬁﬂ%‘é‘é‘@gmﬁﬁ‘a@l engye f“?‘f‘é#“\‘%?@ﬁ?d t he
updat ed regpipfed 0 provisional agent 248. [00511 Provisional agent 248 may
review the recipe and distribute different part. of the itcipe to the
various age¢nes ig es gubodinrbiel! hlogﬁmin oagdunt f8e ban téoneceioat diingt imgpaigént ) . For

exanpl e, t hﬁ I{I'E% 09{%&(1”?[%13&1 fl? sy ‘glgl cg lfn dg Eﬁ&éiep@;s‘%ﬂﬁ%% LP smﬁ@vg IQ%Q? daE hose

par anet er s may e sensors. Provisional agent
248 may haliles tamuiiimzewm@é@dsa ﬁi@dd@t&&iﬁ rigeanhi, otithidpfe gr g igent may need

whi ch part gf.{he Lpdated,k Jh%ng, Wch}%@f Xés@'agr@hlc%@ﬂkmgééﬁ agcﬁ’(c' pe nmay be
updat ed once and automati ca I StT1 bute the various agents. 100521

| nst ead of 2&% 6’1“1“?%@“&“&‘@*?@(5?‘13(%?/"6? the past gopa é‘f‘éﬁ‘%( rrtsb%‘fé‘ﬁt“g“(cgféﬁ%wg

met rol ogy t@@lss. and/ or process nodule), the recipe is now distributed
across the agents Unlike the prior art, the recipe is readily available to
the intell |§@emtzz,«ecgemzsz ) Mo@h&:mdb Qroaﬂk&zbill %chd‘ﬁ@%imﬁ(ﬁlnhds ‘Gentplagént s to 11

per forma C%g;}%[t}e e%é(mﬁ I‘@att Cé} t‘:‘w 8{bdyds ISP ?B 41?_'&8&%5 z%nmn% 918 qug]’)ut; m‘ielﬂ g’ei({toor di nat i ng

agent may pe in-order to
facilitateagatsaCanalkytbé stwatlon x\&mzexfamhsepk tdheuiq@dmathwnmefﬁwdhémree‘tvfpe that may

be st ored AhnBRch LSl LGN 12980, SBYuAGLUOR SRR SIIE dogishon of the

reci pe that sensor soci at
intelli genmﬂag@n@dm@lam:enrﬁh@ﬂ@@@?@rﬁﬁaﬁﬁrﬂg}dﬁg@mi?@ﬁé@‘*ﬁ‘é‘@“ﬁéé‘tP1’50h*e details

that the ighelligeoy u@%@t@dmw&e‘gm rfiBss %@mpwt hin GR%dBRmStor ed at the
coordi nati ng agent may include only portions of the recipe that nay define

how each papssremedulemay coBy e porier G ressthsbis relgypatieie B’@C"éﬁé*ét‘ﬁ?di“b A in an

exanpl €. apother embodiment, the process module may opt not to store any portion of the updated
recipe. Regardless, the process module may then forward the updated recipe to provisionat

agent 2438,

{0051} Provisional agent 248 may review the recipe and distribute different part of the recipe
to the various agents {(e.g., intelligent agents and/or coordinating agent). For example, the
recipe may include different parameters. Each of those parameters may be relevant 1o one or
more of the sensors. Provisional agent 248 may have the intelligence to determine which
intelligent agent may need which part of the updated recipe. With provisional agent 248,

recipe may be updated once and automatically distributed among the various agents.

{0032] Instead of storing the recipe at the different components (sensors, metrology tools,

and/or process module), the recipe is now distributed across the agents. Unlike the prior axt,

the recipe is readily available o the intelligent agents in order to enable the intelligent agents to
3



190531 In an enbodi nent, each intelligent agent may have elligence for
performng different data-rel ated tasks, such as data summari zi ng, endpoi nt
detection based on the recipe stored on the intelligent agent, fault
detection, and the likes. In an exanple, once a data file has been
received, the intelligent agent may performdata analysis to create a
signature data that nmay sunmari ze the data that has been collected for a
particular time period. For exanple, based on a data file received and the

reci pe st 05&?&3@% cbtﬁﬁz@khé@%@& aBeR! h121314mb&mn@9@@@bé}§mhﬁ§ afpaehaydet ect ed. By
assimlating the various a points, 8YHelnt create a

si gnat ure H‘é{“g‘e‘tiﬁ%&le‘t%@’p‘ ﬁ‘t‘ ‘f?"i“{féﬁct’peé@ £ iyel é?}% anagy ﬁ‘saﬁ a&ﬁﬁ‘é‘é}f “ent, each
intelligenthepg@iod ofSNAE@E: thdt Fad bgmaddit &zoWn&dhcfant@gm{zd&\nactm{hghtﬁgmt_. in an

Gat a1 om HE et rgEne agen g ooy e sgreadih Ao e A Sorai ngl v
the intel | bgancnct hatodrénaihs tavtblutsedt mtd mh@:tcviatmdmmkh@sit kiegmtay agent s may
ﬁgre];jor Imnt gﬁ%%hg %é & lh:?q(%\; Bl %X‘?‘gﬁ él‘fe\r}gmgi% 1‘%&45% tmggxh&itﬁig%lgg&ﬁgﬁ%%gil}zggen: hremy
coor di nat i wmagemm‘«rmgmeéwale?@e)atﬂmetwafm rOes toging fﬁé’ﬁi@ﬁ@f G@Pﬁe@ﬁ@‘ﬁ%ﬂ‘hr es based
on the recipg,spered at the coordinating agent to generate a conposite
signature. The conposite signature may be shared with the conponents that
may need t l@ssiahas edﬁfbdi@d’éme%@&%@ﬁt ,agnénhﬁaﬂﬁﬁé’ 1diel’ﬂfa,&xk£lgvr @@&)ﬁﬁmﬁ’rﬁxﬁeﬂ@ﬁr form
action based on the co te si natur tOI ?“ z{ I s&gd nating
agent is nOFRTATMKES i % AU, ‘*’rb‘fge‘f“r‘ug?“é 6‘?6“8%1 Ke ‘ﬁl e ﬁgapcbe tipl"oaded to

t he RACCI Vihe iitblBgeg0@td) fmattdemgmgeﬁthulzi;uabi @ ckonfiloous aadma dhthas tchat 1 s needed
28 O?gf ﬁ;{nl Eegcezggdgtl}f%%hoe% agel ?%51} pet onﬁsc(%t%}d%aig{a t@c&ggh ngxﬁft&‘?d a tfuﬁ?rh{* e’mst hlen an
exanpl e, baswdarenth He: thathapfees t(@*nca«tdfpeesparl@elell 1v¥etl>ef* qﬂb Mot ﬁémpiﬁt*@%‘** i*gent

agent s, coqug ARLIRL.AAEN, 248 shika Bh@ibG: BRA(0LT dbdnaRabusl s against the
reci pe store the coordi nating agent | evel generate a conposite

si gnat ure tdﬁa‘ﬁedl Rl isesiisgngthpraspisatriapaipsdly @ieu’lu?fmﬁ FRENCIA et ASIgPE TP at e

processi NG qud hdSine iGRMLH Rahi AG BHENh agéﬁhdﬁﬁknb@kﬁwtﬁige@t a@@ﬁﬁ@&@htﬂw ckl'y by
sending a stop execut | on nessage. to process ‘?f*feﬁ‘@ L(S’B%é'lf t he

conposi t e SIBHAE ke FftinapREReaH IIifEH e copitine q8?.‘:?&??’("} Eodul e, a
dedi cat ed ehannelasighii@h Jastran dedital LMk ghannedh dderiéss provided to
facilitate comuni cation between coordi nating agent 246 and process nodul e
202. A dedi{&natieﬁccmhmgmethu meilizenabligs tikabwaion the natoungteligenedno sgui ckl y
ng’lbz‘gt ;[ gﬁ pgfmx}:%%} ;mfﬂ‘osi:, aﬂgﬁl%n\itdpgiggld&b@\{i lﬂgc&r%ngl%%l’lﬁ%g}% lttt.jéF ﬁghegﬁﬂgglﬂl L;ﬁ{ fic
coor di nat i ngbeaiyest. uQ@tﬁnmwmmaﬁ%ﬂwmh thsroowdisafingpennl wa2eglyateng t he
conmon net sk &ﬂ%@n&i%%%n%ﬁé)b&%ﬁ% oftthe r&ﬂ?@dﬂo@ﬁ% RELLRAMafi oM PEPCcess nodul e
202 is not require I'n an enbodiment, the coordinating agent may
al S0 be enBERSYERT OEPRHE Fiiahas clbe HERONE FaIFUEFIY AE HRABiHY HefemPRrThus
intelligent,208nleSd mb Bat@Nn 8X8MRKEenl, e @b &iGRNE o RBERY péddrmmionRed data
stored by intelligent agent 216. To request for the data, the intellj gent
agents may OB SINTEIAREER ¥ Eh one anot her . Hovvever if the data being
requested is com i t eV| ng t he
plurality ¢ Oaa]a?‘5‘0%?e6ﬁ?rg1‘ﬁ%t‘m'66‘?}8 ﬁ‘%{‘?‘fd h%& & ﬂ%{& ;;;S‘%%?& o tga t a{b

coor di nat i mglowdet o thRACCHT B¢ euvtdinan bedgeatgrete ta@eﬂtqp dmyhabs@ nmdf:tbwef f| CI ent
[aggfglyeg“  GELn BRI &Tb@%gh)mm Lo R et :wamag misaéb'@% be

t r oubl eshoatspog.quickly amoema?ﬁrpt@em@obmdﬁmwlcn*@*%léﬁ@f ol ‘*ﬁﬁvﬂfﬁﬁéb@ﬁﬁﬁect ed to
a conputer fgxgﬁﬁme%‘}%ma& &&mﬁ%&}{&@z&qz aHREh 9&%}@9&&%&@@'&%&9@5' ng. Wen
data i s nee "eshoot | ng conputer system 244, a request nay be
sent to co@mcn*afmd nthagperinadueoitievel tba@ﬁm@%mﬂﬁs&éﬁr HEHE thy ekt 2 246 may
retrieve t @%b[e%ﬂﬁ%%@ﬂn@@R@mﬁe@%b%ﬁz&%r&l@@mdafi st Doty a%l@ heshgaki ng
conmputer System shown in Fig, 2, RACCMis a roI ‘nmodul e t hat
i s capabl e 2 KA Gy 4cig 2R PEEN R AKEAHERP F TP MEh °r Pessing system
Unlike the prior art, the process nogule is renove as the centralized
nodul e for collecting, handling, and Coordinating data_Instead, the
process nodul e in the new RACCM envi ronment nmay behave |ike one of the
sensors in termof data and reci pe nmanagenent. In an enbodi nent, as nore
sensors are needed to enable nore precise processing of a substrate, the
RACCM nmay be nodified relatively easy and i nexpensively to have increased
menory capacity and increased processing power, Since the RA CCM may
include a plurality of entities (e.g., intelligent agents, coordinating
agent, provisional agent), the workload. may be distributed so that a



[0060] Fig. 3-8 shows, in enbodinents of the invention, nethods for

i npl emrenting the RACCM [0061] Fig, 3 shows, in an enbodi nent of the
invention, a sinple flow chart illustrating the steps thr configuring a
sensor. 10062] At a first step 302, an intelligent agent may receive the
recipe front a provisional agent. As aforenentioned, the provisional agent
may performreci pe managenent by distributing the recipe to the entities
that may need the recipe. in an enmbodinent, only a portion of the recipe

may be di stgpshutl @6 cdthodR)isON@e Rtk Q:Uinﬁakdﬁﬂbbﬁd frohh@RoRXarahie,a i ntel |igent

anent 214 ma onl ed the portiaon o e re e that pertains to
par anet er s gheated §'}é/"ﬁ%“g ““foﬁqﬂ%va‘ﬁ%d’ég‘ I)C‘%Oa‘f’ 8‘8" “ﬂ iac‘i’ﬁ*&é%’fmﬂ?mémﬂext step

304, the i B&t&l:dnlgg@&'&mtﬁg@wn mmge@.egxalmummm @dichiedithireneitaadased on the
recipe. In_an uration Iude criteria
that defi néo‘\m%aﬁi‘““ aé’f@?%‘f"“‘%ﬁ“ “gt ed’rﬂ“ﬁf‘ém}d“}f’ g‘%‘f Hz{%hm“%og? }hlqgent agent. In
an exanpl e,potexmah‘tre@ﬁrcamcakmmeww:mmte&cmfamm {agl. palle234).ne ad onteidmepe. g.
instructi Ono(?&naﬁgwat ’ﬁ? ttl%}%n&!ﬁ!u?ts ope(?s }%S“( 39202 Lﬁlan Q&Jﬂ{%ﬁoue”b()d' nent
configmation re ata conditions or sendi ng data
files to thetwmﬁtpetifmg@aﬁ) iag@nmleﬁlnteawoef«amriéess arodie 264 pokremdipdonl y be

upl oaded if the paraneters are within a specified rapnge. (00641 At a next
step 306, tH&7lHeRrmhodsient hyaeprdinye %ﬁ%ﬁ‘lﬁh@é‘é?"e‘“f%e%‘é’ﬁ?‘?f G#atf on

r equi r ementfuibQottdar aﬁx@;wta@m&ghmgh@an@aﬁs th B @(@m@m am@h@em agaﬁzelm ingent agent
214 may co I cat eﬂgi h,sensor qur ation requirements.

In an enbodf¥eRE bw{‘»’ g*gﬂggél}t agen %“’ﬁ‘ﬁ‘é‘ ff)rhtf {é?aﬁ 818 eéli%ﬂ(l)t “ﬁbmﬁ Y b
confi gur at |cmmmixeﬂw wigreaisthio Iﬂateﬁ T hedarieing seqdeted if qolmxégm;w d be sent to

t .he intelll ﬁx 1ty dg?w?e %%Pt gL nre,g‘%'?inrrp 1 giuﬁlp{lfolt 9#%1%51{1 oy c&o?aﬁghﬁem%m S rmy

dictate thd nt onc m crosecon , the
sensor may insehd eetdidaely weinymﬁl)ﬂ‘rh tbr@%@@@ﬁ@éh%ﬂfhau@eﬁ%@ﬁ “W&Vﬂ&mﬂ y t he
configuration requirements and only send data files accor to the

confi gur at iif¥E8Iri8 oeliapabis spkodiesh ‘Fh@‘ﬂ@‘ﬁ%mﬁ RISUSBHSEP PRERPIAY éo E8F1%ct ed nore

often. In anQtEhayB$ARRLELr éxﬁ%r&@@@&;&ic%ymha%ﬁm(wé&@&tﬁﬁhﬁmﬁé slerd i ty of
data files; however, the sensor ge Ioaﬂawgg‘gda atiles to the

intelli gent‘“‘%’@%‘fnlle cetrieied P REORIEH 56 “‘t“émfl’ﬁ S Yl PE R #not have matched
t he confi gukatldsBibiih® WhdnelaR id ieeded by troubleshooting computer system 244, a request may

be sent to coordinating agent 246 via a path 250, Coordinating agent 246 may retrieve the

requested data and send the data to the troubleshooting computer system,

{0859] As shown in Fig. 2, RACCM i3 a control module that is capable of handling data and
recipe management for a processing system. Unlike the prior art, the process module is
remove as the centralized module for collecting, handling, and coordinating data. Instead, the
process module in the new RACCM environment may behave like one of the sensors in term
of data and recipe management. In an embodiment, as more sensors are needed to enable more
precise processing of a substrate, the RACCM may be modified relatively easy and
inexpensively 1o have increased memory capacity and ingreased processing power, Since the
RACCM may include a plurality of entities {e.g , intelligent agents, coordinating agent,
provisional agent), the workload may be distributed so that a single entity is not unnecessarily
burdened with performing all the tasks, By distributing workloads, data traffic congestion and
latency that may have existed in the prior art may be significantly reduced providing a more

stable network for data sharing and data analysis.

[0060] Fig. 3-8 shows, in embadiments of the invention, methods for implementing the
RACCM.
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100651 By managing the data files transm ssion via configuration
requirenments, the intelligent agent in conjunction with the sensor is able
to manage data traffic on the network, Unlike the process nodule in the
prior art, the intelligent agent may be able to control the anount of data
that are being upl oaded by the sensor; thus, unnecessary data traffic
congestion may he, significantly reduced. 100661 Fig. 4 shows, in an
enbodi ment of the invention, a sinple flow chart illustrating the steps for
an intelli gogl mgeRkowkan &W@@ﬁr@nt&ﬂmf\«ynndﬁT«i@mfpkﬁmn&ﬁ@hﬂmuhg@ﬁﬂ& At a first
step 402, an |nteIJ| ent agent may receive data froma sensor. In an

exanpl e, |ﬁﬂ§l@caﬁﬁ¥‘%ﬁ?ﬁﬁ’214 nay receive data files fromsensor 210. In
an enbodi

confi gur a?ﬁﬁb 12 % ?'trs?atﬁ%so%san nstel Q zzgrcl}lls‘tlEsgnéab%gmgeptg@rzugtffr&?;&gwg&ﬁt zlt}_r%net ibodi ment .
the incom ag'xfidaetnantfmtbdem mynszbmtl sgenirnend perfora r@a@h:emwvmwténdmbmy thencl ude one
or nore datg, } L t@esentn{ i) i n?%%@%’tlhs?re«w geb%l z?@ntﬂ }{t bped Moot TREL T €Cent
data file ant urality of rec Ma y storing the data
files in they Mﬁ@buwmwamwmwmeh?@ammny aw&fgmef@&@t tymyalysis, data
mani pul ati gog tlﬁ:@gmfaﬁ’& tRRE hd Gt Yrtabhs E(ﬁﬁ%&ﬁ}%k}s@igzt 804k 108 8ay(1R alosiargO0r di nat i ng
agent, other intelligent agents, etc.). 100681 In addition, by storing data
in the cachd!l data Iatchlng may occur In other words, if the sensor has
Eg} og_glaljetc gﬁ%?ﬁgﬁvgﬁfg%? eh‘lhe i &gﬁf’% “zgﬁ;lu %zas %exaie uongauml%n Y@quéﬁaﬂﬁ%is%g\&p e
requestingoﬁ@mnmpdahedeﬂ&ﬁammrommgmgxmmﬁgkﬁm@Emeag@ﬁtaﬁ@hewvﬁﬁ@bI|gent
agent is s R SS.mdyl e, which is
the data f thel ac*g’;r?f’ro ¢ m%‘? ¥ ch% tq% tg&hg@k’%%‘géﬁ“& qg %ﬁ%@ E‘gqﬁeﬁ{?ﬁ has been

upl oaded) . Mﬁ@@@@&*mhvwdné%vN§FGQM4®%wﬂﬂW@ﬁmﬁﬂé@+P%@ﬁ%méﬁﬁﬁﬁkﬁﬁvm%onpute t he
data. In ag, ﬁ@ﬁ%&ﬂg@cﬁﬁwm (Bﬁ:ﬁ@%éﬂi A‘Eﬁlfmb&&ﬁé zh@rlmrf@ehé (Q@c&ﬁﬁ%ﬂb fFkeRlikeci pe

stored at the I ntel gI agent. In another odi comput at i on
may be per fi&t %ﬂm\fméﬁ Herst %ém By et%ﬁ‘i’éf‘eaém’“*&&i‘ﬁif afi*ihsi ?%ﬁd%dggﬁ‘?) has
request ed bHREmdISard Mty alfeciiBy R¥ANPl e, coordinating agent may require
signature data (e.g., endpoints, fault detection data, etc..) to be
conput ed ey®sy] IShZSmm'sﬁp (sxsaemehdﬁwea' hg@; mepemruecak thengnighetigat a fil e,

intelligent ag e data r yed, bas n the recipe
stored | o Céﬁi({}llyen}ﬁﬁts g“)ltge COF %830 teré&(ifa 311 dn e\ ?E}& %%?1}1 8%9%1% Eég ms ared with

coor di nat i ngnageate v2dkEensdIN0 aﬁttouatbc mﬁ«gtgr&toe padif®ients hi ap Nméwimfg?émt agent may
provide the engggxgtr 133&&%{&5{9&3‘:{9&3{5 'aﬂﬁh eQE(!R%&&Yt dat’oﬂ r A ELATR &rerhiE x\h&\tae I'li gent

agent may Seh nat ur e coordi nating agent every
m cr osecondss fiicnikaihi berrbrd th theintelligent eleenta 16 i examply. Cﬁ‘ét"Uﬁémsféiﬂtm’i“ﬁm%ﬁ&‘v’u pdate to

the data h@g:nQky Q8EMAE 8Lsen! el BIRkRosedoMse HolvBRN kcABRBE m&kdiidas not
recei ved an updated data file fromthe sensor since the criteri a for a new

data file Hsevet "%‘@@ﬁb‘fh‘é’@s Wa@‘wrﬁ% Arinthe F‘P“i“é‘é’ﬁtf‘}“é‘é@ﬁ‘rm‘f‘i’é?“‘f §%r ovi de t he
updated si g@x@m&ﬁ ek Roc6:@R5 & (RAdonhYr 308 &R;uu?e/&émaé\ oh klmmme «syequasume
intelligent ent Zlﬁ % t sen %Q ugdate | %ﬂ reif”(EQQ
enbodlmant"0 6@88 #hd Wﬁgehﬁﬁﬂfc SRR S PR Y en &?hat is able
t o concl ud@idshiatvedenahd s&&mﬁf}a\,aﬂm umﬁathedats fipnatiby iewitipynt kgedi stat et hat t he

current si %Qd%%&rtg thp &?mxﬁ‘ efers max ncgfaavc matched the configuration requirements.

[0065] By managing the data files transmission via configuration requirements, the mitelligent
agent in conjunction with the sensor is able to manage data traffic on the network. Unlike the
process module in the prior art, the intelligent agent may be able to control the amount of data
that are being uploaded by the sensor; thus, unnecessary data traffic congestion may be

significantly reduced,
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100711 Unli ke the process nodule in the prior art, one single agent is not
responsi bl e for data. managenent. Instead, by distributing the intelligence
for data anal ysis, data mani pul ati on, and data coordi nati on anbng a
plurality of agents, the workload is distributed anong many different
entities. Thus, nore efficient data nanagenment nmay be achi eved through the
coordination of nultiple agents_ In addition, by having the intelligent
agents perform data managenent, the process nodule may be relieved of the
responsi bi kioty} rand sy, ih BsésRdinfeMCn the O et axiiph f@shaofiivranaghag t he
process contr mgd iment of the invention, a

si mpl i fi ed™ % \/vaﬁhlé'glﬂ“eptlaF‘f? Oré’ﬁ’ﬁ’aR%’“E‘f“@Bsda?‘%mman ntelligent agent to
gener at e egﬂ@ﬂ' ﬂ%%rm%% Jn%ﬂ!alﬂgcqg&gﬁ%#? F&g@etc@m fL)Qloal%AmfA‘tm & J\Jaﬁx 'é step 502,

an intelli om a sensor. I n an exa
intelli gentnts:é}gzemasa@imnw receivelapetiieieftom sesor 219 frorpmbefmert. s %@

af orenent i gogd i d.08 n%tb@&aqu dBRe &ﬁﬁ@%w%&%@%@nw dt%x@@?ﬁ% an gk he

configuration requirements (as di scussed Fig. 3). 0741 At a next step
504, the i AT FrpofielgBA tncompipe dell! yt’z‘%ﬁytbhewﬁéff‘d‘ ﬂﬁfhbe”*‘?fotdf*&é*ﬁé iFdan

endpoi nt aa@b/@hmfe@;diatﬁ detes bk Hiple, ih@c@@eﬁéﬁﬁ@ﬂt@mebﬂﬁﬁéceﬁmﬁah@e maetpe stored
| ocal |y, |nte ent g‘gaeﬂt ai4 may g %be Lo |‘$ n‘% é’é n en oi nt based on
the data fFlMEEYOEEEY Ph By ARG SLE B CHTE ﬁ'mﬁéé ‘f’ray anal yze
the data flmlfaﬂaaiéﬁ); mh»i:qrdmmfrﬁmbmambetaed:fmsimnnsi miaaqxemn@dmmema .perform ng

fault detecti i: nparin he data. received agai nst the recipe
stored Ioca‘l)ﬂu?n“gf1 %lgﬁ‘m &n(tm%llJgé‘““tg{‘mgghi [ 00751 At a next step 506, the

intelli gengas@gqmam 1Bl 1 RABCA AIHAY of ! ofBLRG Phcdata to

t he reques entit I n an enbodi nent is sent froman

i nt el | i gentensdprnot @ féf:iedcpew et daew s Blgenl ﬂ*ﬁﬁw\ﬁéabéeLfﬁﬁﬁ?iﬁ%éﬁf‘ adra (e.g.,

signature fqud ﬁ:zmt%@éﬂ@ofmﬁ Swhu@i ﬁw)esa dz&ﬂit&tzﬁ%ﬁm%&@&u daha d@z@%ﬂlﬂﬁat ing agent is
recei vi ng a rom-t sensor,

PRI AR A R A P A R

i nt el | i genkhrpantc Radgiiadureagopdrf v aekk (datcaroana bk sheameblehdéd.
mani pul ation. In an exanple, instead of sending the tbil data tiles,
i nt el | i gen{ovagients n2d4teprai/, @enﬁblimﬂw :tohsaeaupoienie do. bomrewbmrklcrmgh*agent 246.

100761 Upon,k ?&r@p‘u% ﬂgm&h}% bgjg&j?vﬁ z@&fﬁe &880 Ay % %: {]&nﬁg@xﬂt W &Gonpar e the

endpoi nt agal nst, S store I'n an enbodi nent, the
reci pe st orebbdanent, Id&ta @m@hmmm padfaTied yhep aperhdr gy @eelt?féditkﬁlag may be

stored at tcuté‘?xt) RAUE Rk ddoQthe &apx:[ ‘?A Ad &%ﬂﬁle AEBhSing HRNEME reqk B oARE di nat i ng
agent. may hot store, 1 n det f'ull recrpe that .may be stored at

each intel ﬁiﬂ@ém cppaNes, fdﬂ**h%%w ddtdffé( btéé? ehop e h@f\ab?éﬁt*mﬁﬁwé% orfSonly a

smal | port hﬁlﬁz@démha,tt t’é@iatatixlfbem&g%éﬂ'a%§ *l@gna@g@d‘ﬂbtze MRVl eecada®ated op@f orm a
hi g, h-1 evel conbi gtl on anal ysi s. oordinati ng agent may

store enou@‘ﬁ“}bf’“"i‘"ﬁ oplly e AT TR *b“‘%‘ﬁ%“ Cctg }i‘a‘“thf‘rﬁﬁ %fgé‘ﬁ‘f‘ HHREREY
246,
[0070] At a next step 406, the intelligent agent may provide the data to the requesting entity.
In an example, the intelligent agent may send signatore data to the coordinating agent every
125 microseconds. In an embodiment, a data file may not be sent if an update to the data has
not occurred. In an example, intelligent agent 214 has not received an updated data file from
the sensor since the criteria for a new data file has not been met. Thus, when intelligent agent
has to provide the updated signature to coordinating agent 244 at the next request, intelligent
agent 214 may not send an updated signature file. In an embodiment, the coordinating agent
may include an intelligence that is able to conclude that the lack of an updated signature may
inclicate that the corrent signature has not changed.
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determ nation if the supposed endpoint received fromintelligent agent. 214
is actually an endpoint or does the coordinating agent need to request for
nore data. 100771 Unli ke the prior art, the process nodule is not
responsi ble for analyzing the data to identify endpoints and/ or perform
fault detection. Instead, the task nmay be distributed anong a plurality of
agents capabl e of analyzing the data based on the recipe stored locally to
determ ne endpoint/fault detection data. Again, by distributing the

i ntelli gengm7fjanlikel@e priofeyd sﬂgﬁx&ﬁﬁi&@bﬂ%aﬂmdéiﬁme gentforoniengnfidaior ddet ect i on,

th kl oad di : traffi
congest | on Taeert aper i P RR e B et T e EE B el Ren LT AT 1y
of intelli dentocafpentsanicsg aplhelityof igndlie mmmmedmwmmomwat a than a
single pr O%@f%%mrrgﬁj\!ég elh h 0%? etﬁﬁigﬁﬁg& Q%{@%ﬁ%ﬂ{}ﬁ&ﬂﬁ%&ﬁ%@y éhfogmé' t may exist

and the process no orm ng process control.
100781 Fi gcowdisttions!, muitmimeténﬁ@mqrr@meérﬁvmmfée inwi}@ﬁttﬁgﬁﬁtb perfagdpii fy 1 ow

chart ill U%&%&}&Q uw}#m%‘a%%uzz %, @L EIRQELis n@%&s{a&;@@%ﬂ&mm} pekinbaxdat a
anal ysis. 100791 first ep 602, a coordinating agent may receive data

Korn a pl urﬂaﬂewmdffbkPh‘%‘%!a%‘i‘%@m’“’%‘@%‘fﬂ’%"* in an embodi nent, the data that is

bei ng upl o e coordinating agent my be r|z such as
endpoi nt , ?‘gﬁg‘t ‘%e‘t’ Qs 18 A0 gRogime %‘Ha}%ﬁ‘@"“iﬁioﬂeqs’“m 1%6 1Y ﬂi“ “ﬁ“@t?f&st ep 604,
t he coor di Rapd fgnagahdentmaynt Eﬁ?ée@elﬁe dep@nmmiat faoh d@ammutd’ler an action is

required to be perfornmed. In an enbodi nent, based on the recipe stored
local |y at [90Rd Aodrdsemil2ng ingée agetienas exseit dnit Ty sgwnt Ingagxapwisduce an

out put . I n;aly£xamlk 814 q&@k@g&:&ﬂ&@&%@%ﬁ; MR YRy RQadata being

sent by t he plurality o “intel ent agents to determne if one or nore
endpoi nt's ReiE pAspdedgRay by bspd @b‘éﬁcqnﬁ@ﬁ%‘iﬁf’ Fegpiremiepts £33 Sptrsted ddiamie,

coordi natin gent 246 nmpy perform further S. he data based on
the recipe! &ﬁ%t Atadiexdsigp ény hg gy “ﬁmla"ené?‘ﬁ%?“a@ & %ﬁy%ﬂ"lf&l%mé LEWiBsite & mure.
100811 |If amdpaat dnofor fadlt di&aﬂhkbzf @tlan &bhmple, bped bn St epipb86red toh@dlyciowligdemat i ng
agent  may p,,etnhplrsl’?gt ? iabz S (%aﬁté 61&@%}3{)1;13&%8 o1 th dgta ?’I@? ;eéce%%gl ﬂitan&ﬁ‘éi‘ been

identified mone or nore actions.
For exanpl esantpheisctigediagat hagnalgerbe darmye‘sh@mutfmfankbtkn@ymt Heamr ocess nodul e

about the %&?&@L&%%vﬁ{r&ﬁ@& § 6L BX AP 3@1%433&? e';m%{am}kam&uw fheTRY

i ndicate tha m'may exi st ah process nodul e nust cease
oper at i on. recip sigred Enviibdit the idelligedt sgdvé action is not ethical, the

coordi nat i ngﬁa ent may notify the process npdule via the c(g (;éespondl ng
i ntelligentfdgeH ‘wﬂéiﬁéfi% the F‘I‘?‘ %"*&“@?‘F BHY Pevids e prdgpiat apdler REbIBHEL i ng
agent may gkl &&l@&tﬁxﬂ QRBS Sin AP kb Rinthnt, @6 thty thvl isedt BledhCialerigert R@nel , such
as dedi cated channel 240.

lo a ceor matmu agent may be summarized data (e.g., signature file, endpoints, ete.). In other

words, the coordinating agent is receiving a summary of the data that has been collected from

the sensor; thus the amount of data being sent upstream is far less because the intelligent agent

has already performed data analysis and data manipulation. In an example, instead of sending

the full data files, intelligent agent 214 may send only the endpoint to coordinating agent 246,

0076} Upon receiving the endpoint, coordinating agent may compare the endpoint against the
recipe that is stored locally. In an embodiment, the recipe stored at the coordinating agent may
inctude recipe that may be stored at the plurality of intelligent agents. However, the
coordinating agent may not store, in details, the full recipe that may be stored at each
intelligent agent. Instead, the coordinating agent may store only a small portion such that the
coordinating agent may be able to perform a high-level combination analysis. In an example,

the coordinating agent may store enough of the recipe to help the coordinating agent make a
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100821 If an action is not required, the coordinating agent may proceed
back to step 602 to continue receiving data fromthe plurality of
intelligent agents. 100831 Since the data being received by the
coordinating agent is a summary of the data that has been sent by the
sensors, the coordinating agent is not overwhelned with a | arge vol une of
data that the coordinating agent may not need to perform data anal ysis.
Accordingly, the coordinating agent is able to performdata anal ysis

qui ckly anduinr&uab&nﬂm@qrp@@&i dri¥ipdi R SRERG o aRNizde QUS4 ardhak apot ent i al

probl em t hat identified. Thus, the cpordlgatlng agent is able to
of f | oad tag%@mﬁ‘ﬁ W?H@“BF@E@@%QﬁBHWWHnﬁﬁﬁﬁh05@“8 8¥di nation and data

anal ysi s. (ggﬁﬂn E %pmirsltt]q € g celd o Qﬁ@&%&dﬂesg% bicq agllé\g’znb%%(@&ttzl gn. a

simplified rat1 ng t he reC|pe
anong t he dkﬁﬁ%c@h@nenmﬁﬁyuﬁﬁmamRA@@mbwHa&@dphewﬁswwﬁamqﬂegeﬁmﬂm$@085

a first st ra]:g/ a&%}{% @éiwlatﬁgof'g @ﬁ@ﬂf?@da&%&d%!?&bpe&% 89%d @QHlt@detegﬂ&é' der t he

si tuation exanpl e recl een changed, in the prior
art, a chaﬁg@mﬂﬁwé“ke@mwéﬂﬁaﬁgﬁeéhﬁw@b@WéﬂeHﬁﬁﬁemﬁﬁmb@mpﬁd%WWHﬁ§ﬁly updat ed

at differ epigor -GORRANG Muft dbtBotifln, thedlorQRA w«m&a S BRSNS dif@fent Q@ntpr ocess
modul e, etc.). Unlike the prior art, the ch gg is u dateg ? gntrallzed
LGl BB S

| ocation. THE: f{?ﬁd}é%&mf‘:’@%i"bé“ 1he ngtpierk Migp Pos t“c’ii“f ST ul e
[00861 At audlieht agée@yds Mn h&dﬁ& M@em&;nﬁmdwﬁhwnummekstnheuié emuae to a
provi si onal

th
modi fied r é gio%est {8 nf’tﬁ'é’% capfjoégzb;g ﬁnd} »m mﬁ(f tﬁ(f ?rocgcés iftodluﬁ Ay %ngls {Yn tP :p ta& oq e?

process nogulema@gronaycapbload t he reC|pe to |nteII|gent agent 222 Upon
receiring the recipe, intelligent agent 222 may forward the recipe to
provi si onallttagjditg. 6348vs, ipan embogisniplf dhe thusetion] 4 Yantly Beyeshentdbptridg théend t he

modi fi ed rg@hggwghgggm&vgg&pm%éaxkgmg@Qghglonal agent 248. 10087] At a nest
step 706, the provisional agent may distribute the reci pe anong the various

different agents awird b;b;mo(t’?h@aﬁy‘é@@\du detht @iy ROHQUia T a ﬁhhﬁu{ eGhpitigamay be

di stributed bas d on t e re |onsh| e telllgent
agents/cooﬁﬁiﬁﬁa’i‘?fﬁn AT gt ﬁ%“égﬁbﬂ%§ﬁ?ﬂ°%eﬁmé%n§§%ﬁﬁliﬂ& Htel | gent
agent 222 k@massanhatmmnmdmm$nQQEBbmﬂmddMea&@@e1%ﬁcord|ngly, intelligent
agent 222 may only receive part of the recipe that is required by process
modul e 202 [6088I088heByteh &iA. thg cecdrbnaties igset ey okl davaminairage dvhberahe RACCM

recipe updg&gﬁ i TR 1 @to@eﬁ&f?ﬁﬁ@id hchx' c%!@lbléé mm!ttjrtlakéﬁ%ﬂm@ccwn sRfed®chity & B recipe

i s updated once, ere mnimzin risk human error. Further, the
“task of dietrdindsias reent thhewr%mwmwab@mweﬁawd IngHEx@BVE: r educi ng t he

pOssi bi 11t Yo dinARg HRAALE nRPhnaReL G dRLES R BREy 88 pRAALQT iddiRerRERANENT S.
determine if one or more endpoints may have aciually been identified. In another example,
coordinating agent 246 may perform further aﬁalysis of the data based on the recipe thatis

stored {ocally in order to produce a composite signature.

{0081} If an action is required, at a next step 606, the coordinating agent may perform the
action, In an example, if an endpoint has been identified, the coordinating agent may have t©
perform one or more actions. For example, the coordinating agent may bave to notity the
proeess module about the endpoints, In another example, the composite signature may indicate
that a problem may exist and that the process module must cease operation. In an embodiment,
if the action is not critical, the coordinating agent may notify the process module via the
corresponding intelligent agent. However, if the action is critical, the coordinating agent may

notify the process module directly via a dedicated channel, such as dedicated channet 240,
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Realistically, the recipe is no longer required to be distributed to the
vari ous conponents since the recipe residing at the intelligent agents,

whi ch provide the configuration requirenents to the conponents. [0089] By
distributing the recipe across a plurality of agents within the RACCMt he
recipe is available to the different entities that nay have to perform data
mani pul ati on and data analysis. in an exanple, intelligent agent 222 is
perform ng data anal ysis. However., to performan accurate analysis,

i ntel |1 genjoosgants o424 iRy B8R4, t&C&)@@ﬁmlﬁ@ a}géﬂxﬁmﬁﬁﬁb@&i wtiowedyp a2 wnt el | | gent
agent 214. Since the recipe is oca within the RACCM intelligent
agent 222 REYPUSAEEPe dyRT ﬁf“?é?‘iéa ‘\‘M‘?I’fﬂ‘?nﬁ’te%tlafz "fent agent 214 to retrieve the
required r 0 LS X [ vention, a
G pl ¢ 1 ofeHaTe PRRaL e T Ra e el B0 SRR 8 ok B ATET O
an intel|i gemtenagens the mexﬁﬂ.lhﬁAburanﬁng sgmmepo%ﬂuhaedwméﬂﬁm‘tﬂhiﬁy it t ached
to a pr Oceﬁzglz s t&ey»%gxg{r?m \%Qagé%'t A8 oot A4 R r#ex%’r“ R \@mtéxﬁmy exanple, a new
sensor has‘been attached processi g system n an embodi nent, a sensor
May announecerdinagupreesiéyrdis twwnti Hea anely %ﬁlﬂﬂl‘\b o rbsibibé‘bﬁ%ﬁ@& f ‘é%P“flé’ WY RACCM

The presen%ﬁu&{m&%ﬁﬁ@%ﬁf%eﬁsarazmy heaimes. K‘BMeE&n&MnW&%t@t | east
three different nethods At a_next step t he .net hod det er nmi nes

whet her or ofiged ‘ﬁ%éf‘%‘é%@ﬁﬁﬁ‘? mo%@ P‘f‘?]ékwf’ﬁé“‘w i3 S enbodi ment, a

conponent send a re orting. dat C(}l\/} N xarrple a
sensor Zlor@éyl deAdhoys é‘b‘BPlﬁgW&“detg ““5?%3 &Smt‘ﬁmﬁk%ﬁ ﬂlw’ﬁr%g glgportl ng
dat a packagepstaytisiitatingdte peipf dntoag dmia}sabnmtiwmﬁeflééﬁ%nd afro0982! At a next
step 808, the RACCM may activate an intelligent agent. Upon receiving the
reporting 85Th package. RACCM 21.2 may anal yze the reporting data. package
to identi f){m} Rﬁ%%@m Qkp ﬁb%e&@&t %a&éa os;@mel vﬁﬁ@s@ﬁtoﬁxﬁmﬂﬂc&ksgé%&ﬂaanbﬁl an

enbodi nent I ncl ude luralit intelligent ?Fgents even though
one or noréfh?fﬁ“«‘t*ﬁfee\ﬂpﬁ? -AIrFRp héﬁ‘beff‘h‘ihé’??ﬂe’i’ g‘ér‘ﬁe p&@"‘éﬂ‘t%‘iﬁﬁ%ﬁ P AFEPR™Fhact i ve. In

ant ei(?rrpl e{e qBivd Mt JFRYbe &fh%ﬁk el Eltcﬁwtdng&ﬂfpcﬁdﬁ&m& &, at @&0h ﬂfbfedt Pe o
intelligent agents is inactjve u sensor \ nnected to the
RACCM 10089974t Wr@‘f‘?ﬁ"d’&‘?dﬁfﬁn"t‘“ %ﬁ‘i‘é{“?&ﬁw ﬁ‘ﬁ)}heégﬁi\ﬁlﬁtugdag F%t el | i gent agent
and associ aé@raiRdtocdtioh ETiel upndd ragend thai dplnatddenbeigpestismgpddensor . 1 n an

enbodi ment, the intelligent agent classes may be | oaded i nto RAC. CM at
startup. Visssiahisensiotp 74 Sk pamamn@&snm’ttwiﬂpﬁ Be ea0e 1o 2 eI RACENET 11|

Instantiate, g o'd&k?{] g;'ngcg{%?tﬁlﬂ: 02 mgplx ﬁ&atd el rﬁ)&@ﬁae Cochhe RARE @L;%th(nﬁgel | ' ge nt

agent cl ass. t a ent object is instant] ated,
intelli gennmfé'@nttaam'aylﬂbegmmpieni?*‘v@éﬁtfi}@i-‘g‘f’ﬁ%mélo‘mﬁfﬁﬁt’f’a?‘i*ﬁﬁ" %‘@Hi&@ﬁce to t he
targeted SGERPIn. Upon receiving the recipe, intelligent agent 222 may forward the recipe to

provisional agent 248, In an example, intelligent agent 222 may send the modified recipe
along a path 242 to provisional agent 248.

[0087] At a next step 706, the provisional agent may distribute the recipe among the various
ditferent agents within the RACCM. In an embodiment, the recipe may be distributed based
on the relationship between the sgents (intelligent agents/coordinating agent) and the
components. In an example, intelligent agent 222 is associated with process module 202
Accordingly, intelligent agent 222 may only recetve part of the recipe that is required by
process module 202.

[0088] By having the recipe stored and managed by the RACCM, recipe updates may be
performed quickly. Unlike the prior art, the recipe is updated once, thereby minimizing the
risk of human exror. Further, the task of distributing the recipe may be automated, thereby

reducing the possibility of an update not being performed on one of the components.
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100951 In an exanple, intelligent agent 214 tiny remain inactive until
RACCM 212 has assigned intelligent agent 214 to sensor 210. In an

enbodi ment, once an intelligent agent has been activated, a provisional
agent may send recipe that nay be associated with the new sensor. :In an
exanpl e, sensor 210 has been added to the processing system About the sanme
time, the recipe nay have been nodified to account for new paraneters that
sensor 210 will be collecting data. The nodified reci pe nay have been

| oaded ont egpisioaits itf@mfa;ip{,aagerh(tngM&;uhmbbhdism’yutetdhemc darstiy doboptrent einéent el | i gent
agent 214 g\?gec; Cés&%n%?if%m%@m%m eT‘t{Tathl:h u &%OI%Q isd‘ﬁ)l;ﬁ ;%%%emén?xqg 61 At a
next step h it e )}J sen con guratfon requirenents to
t he conponéntwmll’cmuaen exanpl e, once |nteI l'i gent agent 214 has been
activated, intelligent agent may proceed wth sending configuration

requi r emenf@8YidyglisiitufipasRelseing arrosciplarlay PRgPRIC SR the gf\é( Methg refiPE B sensor

210. Si nce afdgni Bl elam&%n&m@emt mBpGvaloeashh &e@ﬁmpﬁ;wﬂe&dm dnRlgs. t he
RACCM a sensor na abi I in that the sensor may be

. hay 5 and-pl a
activated &HHFEHmRiG f%’(‘fté&if‘gv%féh*”{’ﬁ@“@*e ct2&‘(’)"’1’1 OREETHOPEIED Bt ocessi ng
system_  100@dducRefitsl indlizha tlent 122 8ia@ Reel Qébessitd th:E h&;}@@mﬁﬂélhste& agat capabl e
of automati, nouncing i ts c at.a next step
806, a hunair:#aué Fﬂﬁé‘ﬁ*?ﬁb‘t P% Rl ﬁiﬁtﬁ%f Ef\%@‘xi i ‘“m“ﬁlf)las‘ t %J}tmec\,ﬁ?‘l“h an has

connect ed sensorcaROthioelbeepragee bt mepetsyrs themquit@Gede. At a next step 808, the
RACCM may activate an intelligent agent. In an exanple, the technician may
downl oad afPePHtFas Biskpevitin ageprodieat of ﬁeyme@messp@ﬁ@ﬂw st ilergignder ont o

KACCM 212 i3s06:d8acitiigQRARS G RAGEM: 28t ag@fmuni cate with sensor 210. In
an exanple, intelli gent agent 214 nay be downl oaded to RACCM 212. |n other

words, if fdeetjcanmenant si2sa d’ﬁﬁk}ﬁ&ﬁﬂama@xeﬁﬁo e;umﬁa&lbmzlnl Yoagia@uaci ng its
presence tao echni ci a i nstantiate an
intelli gent'mﬁg‘gﬁfaﬁ taéf”‘af ’%ni} ‘feﬁ"em&gg}?gﬁ%?gﬁ giijﬁtme%li)m‘geeqn‘?“ Séﬁeé‘nt 58 ass. Once

the intell mghnﬁmageMns@ln}aeeﬂmotmeumstz‘anctehﬁmeﬁi;a sdntor isdishtlcorinaéted take t he

communi cat k%c%?ql;ﬂ%gl%%n cizttrlé%e& é‘én%?ﬂn%? bé%\g&%}emttg%%q%\rfﬂr Ael© above

(step 810), once ent agen has been gent agent may
proceed wi ﬂheesie[ﬁdqﬂhgeib@hfl guration requirements (e.g., tine domain, data
stream conditions, etc. % to sensor 210. Advant ageously P/ only rmai nt ai ni ng
active int #%Hgsanedgenty, e ﬁ’é‘hﬁ%ﬁ*ﬁ%‘%}“‘%‘tfﬁflﬁe‘e%ﬁ‘t‘hq W?tﬁﬁé REESR ey be

m ni m zed. pRhQQLDAA Bel@iokinfRs:, Damipoh®: SELRuBDRporide dawmcrmmba&\mmwn does
not occur, .then the RACCM ma

form’'se|f d| scover ext step 812.
Consi der  t HEWSFETRLE P STRSUHLT ‘é*?‘/*n‘*e“ HIEPAL 1&@&@*&3&%@\!&&@% ﬁg Ry
connect ed tfa pRBagp FAE BSKENGoHY Sdtedontdaveer, the sensor nmay not have the
capability to send a self-reporting data package and no human intervention
may {0093} At a next step 808, the RACCM may activate an intelligent agent. Upon receiving the

reporting data package, RACCM, 212 may analyze the reporting data package to identify the
sensor that wants to commence communication, In an embodiment, RACCM may include a
plurality of intelligent agents even though one or more of the plurality of intelligent agents may
remagin inactive. In an example, a RACCM may include 100 imteliigent agents, each of the

intelligent agents is inactive uniif a sensor has been connected to the RACCM.

{0094} In an embodiment, the RACCM may activate an intelligent agent and associate that
intelligent agent with the requesting sensor. In an embodiment, the intelligent agent classes
may be loaded into RACCM at startup. When a sensor first announces its presence, the
RACCM will instantigte an intelligent agent object from the associated intelligent agent class.
Once the intelligent agent object is insiantiated, the intelligent agent may begin initiating the

communication sequence to the targeted sensor.
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have occurred. In an exanple, sensor 210 has been added to the processing
system 1lev ever, sensor 210 has no way of announcing its presence to RACCM
212. 1001011l n an enbodi ment, the RACCM nay have a self-discovery feature
that may enable the RACCM to periodically check the processing systemto
determine if a change (e.g., new sensor, change to the processing system
etc.) has occurred. |In another enbodi nent, the self-discovery feature may
include an interrupt event that may be enployed to notify the KAVM when a
chancr e had0888dnre exdmple. intlésqt aeriSst myy repsin anlivonee RAKEMINEOM has

det er m ned &qh@:éd iReENM HERASV uﬂé’s&ax%é*”mazﬁ'glﬁ%d%%{ Biee RS &&gﬁe@hg&n@mt em the
RACCM nmay establish a conmunication with the new sensor to profile the
sensor . [oéw@@szwaed & PrRistond pegyt 'BogendgpeRs tb%@&p?wwim@‘«mhgwﬁ@en per f or med,
the RACCM r»faa% aﬁatén\é%%}l%lea(bnko%ﬂhak &%ﬂ&dd@:ﬂ@%e -dredsing teﬁp&%ﬁ&lﬁlférkﬁi}\é’c\:ﬂc } CI t he
new sensor eintelli t ent may already reside in the_ |t in
an enbodi miRE: Y FEBHUBHBTE bR AU ORKMOYREY S B 2 HoWiHPoad t he

i nt el i gentoiRg@Rtiaa Widin@@lcl rdips @@y RAY bech NAIIBACON BRI h&nV%Sﬁf&ztﬁ [ ty to
handl e different .types of sensor ... self ortl Senso

el 1 < r eporty i GaBEe S B2 Gushsia Bt P R B SRER 1% ¢ he
thre90|ng &gao I, Y dgduces the
bur den of atajﬁéﬁggéﬁggﬂ}%Pgﬁgﬁﬁé%g%%%gggaﬁ%)ﬂ$§&gﬁhagh§%g§¥ﬁg a RACCM an
archltectuF@PW@?ﬁa%g@ﬁ@ﬁwk%@W@WEﬁ%@@1@%‘%ﬁﬁ@ﬁ*ﬁh@“ﬁ*@d@@‘”ﬁﬁ&ﬁmb seeningly

becomes | Ustsy pRGMein &Q@H@E&ﬂgur&ﬂﬂkq&?&wp@ ﬂﬁf Ifmef dlbﬁhth NialaRBeaRACCM s
functionality, Wth_t RA atencg and data traffic con estlon W thin

t he netmorRmﬁﬁ?mb€°§WQﬁPWré%n‘P thpdpiptgrobrpentdagrbicay hasraeiontfrt ntgthe
di stri but eﬁA@(‘ZE\Q&Sw@hxfnfa@hﬁ@ﬁ:it@@@cﬂbi&v @B&btiﬁ@fm%&@k@smﬁt&ﬁfb@@ftmat&i mor e
conpr ehensi ve data as data and/or recipe are

shar ed annﬁ@mﬁﬁgmébgﬂf§¥“§§y%5PfEVW%8‘?ﬁ%wﬁﬁﬁﬁ%§§“ﬁﬁdule fromthe time
consum ng gdbg’?;(i&@i uk%%ketg stteé"?dﬁ }9 the g%%n%ﬂ%@?c@?ﬁ ¢ of%zﬂﬁh&;a'%l% of process

control ddat'a Nne anot her for the
same res ou prregncink®9 mmctwa iﬁb@*\tﬂiﬁ% fhanv@mmowp Begs 2 b@‘ew desow inpiddtien. terns

of  sever al RACRAENh el AR ERRL AN 1 06 SciB EnsBl 1185A LSRRI aL | Ons, - and

equi val ents, which hin the scope of this invention. Al though

various exaupiies da;ee s@fs @0@ ﬁle&xbeuﬁh@ acmtatejammaﬁ@ﬂa@@lnt hak ckhgsemexanpl es be
illustrative and not with respect to the invention. MOM Al so, the

I|n1t|n
title and SO 8 PevppE\And g‘dhﬁf‘ré?‘ié»ff‘ﬁ‘ OPYEORTRAHITSHKEEMEUl d not be

used to con&tme“mhemsmm&amé rRikrencl @ii@nifnehe with bikdiero. ib heexalpler act i s
witten in,

bre [ g. $,,PLOV] gin. for .
convent enci ket 2R Bblond! ARSI L ST EMRSEHBaT B Nt e
overal | i nuertabia of shinehicallg agxprcegss dresancd th e ®ALICHE, theltechbiiga hey m "set” i s
manually instantiate an intelligent agent object from the associated intelligent agent class.
Onee the intelligent agent object is instantiated, it will initiate the communication sequence o

the targeted sensor.

[0099] Similar to above {(step 810), once the intelligent agent 214 has been activated,
intetligent agent may proceed with sending configuration requirements (e.g., time domain, data
stream conditions, etc.) to sensor 210, Advantageously, by only maintaining active mtelligent
agenss, the memory requirement for the RACCM may be minimized.

{00100] Refesring back to step 806, if human interveniion does not occur, then the
RACCM may perform self~discovery, at a next step 812, Cousider the situation wherein, for
example, a new sensor has been connected to the processing system. However, the sensor may

not have the capability to send a setf-reporting data package and no human intervention may
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enpl oyed herein, such termis intended to have its comonly undcrstood

mat hemati cal neaning, to cover zero, one, or nore than one nenber. It
shoul d al so be noted that there are nany alternative ways of inplenenting
t he net hods and apparatuses of the present invention, It is therefore

i ntended that the follow ng appended cl ains be interpreted as including al
such alterations, pernutations, and equivalents as fall within the true
spirit and scope of the present invention, CLAIMS Wiat is clained is: 1. A
pl asma pr obessraged s penropapeisei 10 ha bpmaddadite bt pregenemedituniiossatd program

storage medi gy Agway Rlailchdidols flesREEDRACENPAd] ed therein for perform ng
data nanagenent in said plasma processing system said plasma processing

system havummr belnﬂﬁ e@l@mh@d AT A &Wm&ucyf&sfco@ia,xmmemasm,sal d plasma
intelligent agents,

Bach 1 nt oF FRUEe Bany rndiot piekipr PaBreqyin o dpemiis CeHRTGUr6q to

i nteract \Améxhseasrm;mae:nme Mce*&ﬂxt,dwfkhﬂétabha{syccﬁfm&&W@ﬂ@fﬁnﬁmdﬁahtﬂthal urality

o o) e S BASERS) UEhe Rl 5P Bl itk bSL bAERL RIS, T2,
first conp@A€hd ama aahwmdcwumo ﬁemtmessm gsifiar @nceltkmt BCYént agent being
confi gur ed %t&nﬁi%ﬁﬁllatv‘@net& b(rg& ?@{\L@n Z({d&mﬁ@c‘ q(tcgtbﬁi?. tsyb RQ@E\,%%Q rding to a

first set of criteria, sald first con |gured t'o col | ect
second dat a"ﬁﬁ’(‘}éb@r‘@inﬁ‘g‘m@@%“@bé?éﬁ@iﬁ 5€@§0f b’fPf‘Qfﬁ? &*‘@?ﬁﬁw al d second intelligent
agent bei ng@conf i gur ed to rece}xve third data fromsaid iecond conponent

accor di ng OhT Pt S0 ones thy ipige hasheg: redRard Reohpod miey BEIVAS

co_m;I [ ]g_ur ed: mﬁ mw&l,dte@m thQutat bmfl’aﬁoﬁd aﬁmadung;?m axeﬁ;ggrgdm sektnok Cr :c teria,

sal 1 rst om saj. Set o

oo fert o iRl RS b FARAR G Pkl Bothf PebEied A ! 4 set of
criteria, saice dduiniodd hetntadifgerpdoerWah bffidigowdint fie RAOCM e rheseaisilifyour t h set

ggt gr i)teleabﬁand%%%geé{n{ %?e% of'?e B g%{‘%ﬁg ap%H%‘i«‘énsé%fao%@éfﬂeﬁ&&%%@nsgﬁfeé} said third

[08103] As can ba appreciated from the foregoing, embodiments of the present invention
substantially reduces the burden of data management from the process module. By employing
a RACCM, an architectural arrangement is created in which the provess module seemingly
becomes just another component that may benefit from the RACCM s functionality. With the
RACCM, latency and data wraffic congestion within the network mayv be significantly
decreased as data management is distributed across different agents and components. Further,
a more comprehensive data analysis may be performed as data andfor recipe are shared among
the ageuats. By relieving the process module from the time consuming and complicated task of
data management, the task of process control and data management i3 no longer competing

with one another for the same resources.

[00104] While this invention has been described i terms of several preferred embodiments,
there are alterations, permutations, and equivalents, which fall within the scope of this
invention, Although various examples are provided herein, it is intended that these examples

be Hlustrative and not limiting with respect to the invention.

[00105] Also, the title and summary are provided herein for convenience and should not be
used to construe the scope of the claims herein. Further, the abstract is writien in a highly
abbreviated form and is provided herein for convenience and thus should not be emploved to

construe or limit the overall invention, which is expressed in the clains. If the term “set” (s
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a coordinating agent, said coordinating agent being configured to receive
processed data fromsaid plurality of intelligent agents; and a set
of provisional agents, said set of provisional agents being configured to
perform reci pe managenent, said reci pe managenent including distributing at
| east part of a recipe to at |east one of said plurality of intelligent
agents and said coordi nating agent, wherein said each intelligent
agent of said plurality of intelligent agents includes intelligence for
defi ni ng comﬁbgﬂhaﬁﬁnmdnequhhmm&mmsh&@hasamdmbmmﬁumaﬁmmamm$EMd plurality of
;Oggfgeplt lsgxe n‘%u 0 w erf }egﬁgnlaet (I%l r}ore Ig”g\uolng Sgg%ﬁ“ S (I)i_lrsp&l (y aggn%? n&rc} é}% ?éfaifip :] ¢ :Frfjlggg ¢
agents, s anrdn)camtnetmeat«abeqf‘hgpibmevak tbtnmgmdd a:p!amdrmms@lt@ it pecrb!@n ng stored
locally at itsi@t'hﬂre{‘&%(fﬂet!dgé {%J\t tﬁeg@ﬂ{mx@’gig@gzd&fch 1@ ﬂRétE{e@b hd 1)4{:1&{1:19,' AlEdpl 1 gent
agents. | asma processi ng System cl al wherelnn sard plurality
of conpone ﬂltwgat@wpp@yi*fﬁtgmsamaccwﬁmti dsonl widéiuhe errpRTisandgegpe pf 1¢ present

pr e- processgifgopn said data file prior to sending said data file to said
plurality of intelligent agents. 3. The plasma processing systemof claim
1 wherein said each intelligent agent of said plurality of intelligent
agents includes a cache, said cache being configured to save at |least a
data file in order to enable data |atching. 4. The plasna processing
systemof claim1l wherein said each intelligent agent of said plurality of
intelligent agents perforns data analysis of a data file to generate a
signature data, said signature data being sunmari zed data for said data
file. 5. The plasma processing systemof claim4 wherein said coordinating
agent is configured to receive said signature data fromeach intelligent
agent of said plurality of intelligent agents, said coordinating agent
perform ng data anal ysis to generate a conposite signature.
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6. The plasma processing systemof claimb5 wherein said coordi nati ng agent
includes intelligence for providing instruction to said plurality of
conponent s based on said conposite signature. 7. The plasna processing
systemof claiml wherein said plurality of conponents including at |east
one of a process nodule, a sensor, and a netrology tool. 8. The plasma
processi ng systemof claiml wherein said plasna processing systemi ncl udes
intelligence for perform ng self-di sgtawagy to identify changes to said

pl asma processing system said self-discovery including identifying when a
conponent GrAtEHAMEI Sy ality of conponents is being connected to said plasma
processing system 9. An article of manufacture conprising a program

st orage nedi um havi ng conputer readabl e code enbodi ed therein, said

conput er rleadalft BAVHHRECHE MY LHR COGRTE AROF5UR FIOTRT HET AN mBNAGE BNt for a

pl asma pr agRssint@divsyIshRE pRedRy bSehds criRdRd HRFeilfopydrfbrBg datser ver, wherein
sai d server including a. plurality of intelljgent ents, each

i nt el | i gerfEerag@Dt Brad alagma WP@S%l??g%ﬁtﬁmaﬁ@ﬁﬁ@mB@r%%@gﬁﬁrSite@fua]?aéfalgt% i nt er act
Wit hI fl_ corﬁéﬁﬂgeaﬁpl@ifwiﬁae% ;dtg_aﬂity roﬁ&dnlt@()n&fts, mmrﬁr&,essl&@i selstéth Usraprising: OL
intelligent agents including at |least a first intelligent agent and a
second inteIIidHﬂW“ﬁé@ﬁW?“?%W&gﬁV%F%?FW?L%?i%ﬁﬁﬁ%ﬁ%&?@ﬁﬁﬁ@V%ﬁpﬁg at least a
fi rfS_t conuRagrbnfaittddo HeERNWIE O BRI of S glurblit ST cdnifogdrtd, geMbluagent bei ng
configure

d to receive first data fromsaid first conponent .according to a
first set Gihspereens ncdpepi ot a @’Eﬁh‘ﬁtﬁﬁ@ﬁ?‘ apy ﬁfgdc ac%ﬁ%ﬂg%}?%%ﬁr% 8ol I ect
second datsaidpheatdbN@nipOneatsSREQING; o5 Rhst @ffird Edh@htd andatedomroMPonentt el | i gent

agent being. configured to receive third data from sai d second conponent
agcor di ng Sg‘él fDStt”ﬁgﬁ%FnE%gFmdFméFP‘E b%ufeg RS @&‘%ﬁg}o HétrmeB%‘ieng

conf i gur echct@dia@td ikt sbrfctitdri4l a4ia fia€ Cafipdh@ béifg eonfiguied b didct alowt i teri a,
said first, set 0% Criteria be%n dift%rent.fr£n1said second_set, of

criteria, LRiagCHdipgio asgrongpetof eiiera spideerony Figey AsrPt bGFoRM Y Ri r d set of
criteria, maivd thiki dach f5d sa@f seCdnidicempaneictrgdidg fof ahiediet bf @itrizadath f ourth set

of criteria, said fir t_dat%,being g sgbsgt of sq{d se on%'da%a, said third
data bei ng'*t"8 GHERCYPORRFNTIEPSH i heofiet Aourh a according (o @ fourth sct o

criteria, said first set of criteria being different from said second set of criteria, said first set
of criteria being different from said third set of criteria, said third set of criteria being
different from said fourth set of criteria, said first data being a subset of said second data,
said third data being a subset of said fourth data;

a coordinating agent, said coordinating agent being configured to receive processed
data from said plurality of intelligent agents; and

a set of provisional agents, said set of provisional agents being configured to
perform recipe management, said recipe management including distributing at least part of a
recipe to at least one of said plurality of intelligent agents and said coordinating agent,

wherein said each intelligent agent of said plurality of intelligent agents includes
intelligence for defining configuration requirements for said component of said plurality of
components, said configuration requirements including criteria for sending a data file to said
each intelligent agent of said plurality of intelligent agents, said criteria being based on said
part of said recipe being stored locally at said each intelligent agent of said plurality of

intelligent agents.
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a coordinating agent, said coordinating agent being configured to receive
processed data fromsaid plurality of intelligent agents, wherei n
said each intelligent agent of said plurality of intelligent agents

i ncl udes a cache, said cache being configured to include code for saving at
| east a data file in order to enable data |atching. 10. The article of
manuf acture of claim9 wherein said server includes a set of provisional

agents, sal d setheplasii PYtRiiRNIhteRDEBhLE DRh&EIncARDlueiERd chbpdnegik ude code for
perfornlng reC|pe managenent, said reci pe nmanagenent includi ng code for

di stri but iH8 Oéftngwélag?ndaaqntre%frﬂae%tewﬁréowr%?rOFeéalg% Oy afgapraorﬁ? urality of

i ntel i gentnd@genidiiapnbe ®ahid prediddmatnipe: agent . 11. The article of
manuf acture of claim 10 wherein said each intelligent agents of said

plurality of intelligent agents includes intelligence for including code

for definixng C%ﬁ:'pﬁx's&h@éﬂoéﬁ@mﬁ@%ﬂeﬁx%’@l@ﬁrﬁl {QEreinahid cRBGHCIG AP ARENIrSai0f said
plurality of onents, said _configuration reQU|renen&§P|nclud|ng criteria

for sendi r?é“r%}“}ﬁla igtefligpnd agepisdnglyfleg a gdvhe. §tie pachg BHRE COgEBCGIP saiaH et Ar al | ty of

i ntelligenfatadnemtosder Bingbl€8did Richgbei ng based on said part of said recipe
being stored locally at said each intelligent agent of said plurality of

intelligent agents. 12. The article of manufacture of claim9 wherein

sai d each 4. nt el pBha fOEREInOEyseRl ot cRIMT dhbrbivh sl chdti@bllipGendenBgemt s
i ncl udes c¢ e for perform ng data anal ysis of a ?ata file to generate a

si gnat ur e RIHREY Ofsla{a nggﬁt@ﬁ%&nﬂ@%@awlw RS 9 RIS IgRWS| d dat a

file.  13.dathh@iddidnatiteia0f befRRuthR6HALD Qat@TorGhiauam fi2. wher ei n sai d coordinating
agent is configured to include code for receiving a signature data from
each intelligent agent of said plurality of intelligent agents, said

s; gnatu ][ e Fata lbxl?ipﬁlgrn§yﬂ69&13§1i\;\%@§teﬂlﬁifalafngﬂ whéted saidlcdorllinhiehg agdiis |Th§ article
(0] manuf acture o Clalm ere al OOI’ inatin a nci uaes
intelli ger?@%é ugRd O ECPINT SR a%ﬂéﬁ%%cgl el %f&h%%ﬁ%ltgoé agé? @Bﬁ%wsqft e

si gnat ur e, intskikéht 6@afsgiaRitdobithaBGLpEntipaGdritin it-Cadigsié Rregetirpt ayompstal d

S|gnaturefg%t%mto provide instruction to said plurality of conponents.

6. The plasma processing system of claim 5 wherein said coordinating agent includes
intelligence for providing instruction to said plurality of components based on said

composite signature.

7. The plasma processing system of claim 1 wherein said plurality of components

including at least one of a process module, a sensor, and a metrology tool.

8. The plasma processing system of claim 1 wherein said plasma processing system
includes intelligence for performing self-discovery to identify changes to said plasma
processing system, said self-discovery including identifying when a component of said

plurality of components is being connected to said plasma processing system.

9. An article of manufacture comprising a program storage medium having computer
readable code embodied therein, said computer readable code being configured to perform
data management for a plasma processing system, comprising:

code for providing a server, wherein said server including
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15. The article of manufacture of claim9 wherein said server includes
intelligence for performng self-discovery to identify changes to said
pl asma processing system said self-discovery including code for

i dentifying when a conponent of said plurality of conmponents is being
connected to said plasnma processing system

a plurality of intelligent agents, each intelligent agent of said intelligent
agents being configured to interact with a component of said plurality of
components, said plurality of intelligent agents including at least a first intelligent
agent and a second intelligent agent, said plurality of components including at least
a first component and a second component, said first intelligent agent being
configured to receive first data from said first component according to a first set of
criteria, said first component being configured to collect second data according to a
second set of criteria, said second intelligent agent being configured to receive third
data from said second component according to a third set of criteria, said second
component being configured to collect fourth data according to a fourth set of
criteria, said first set of criteria being different from said second set of criteria, said
first set of criteria being different from said third set of criteria, said third set of
criteria being different from said fourth set of criteria, said first data being a subset
of said second data, said third data being a subset of said fourth data, and

a coordinating agent, said coordinating agent being configured to receive
processed data from said plurality of intelligent agents,
wherein said each intelligent agent of said plurality of intelligent agents includes a

cache, said cache being configured to include code for saving at least a data file in order to

enable data latching.

10. The article of manufacture of claim 9 wherein said server includes a set of
provisional agents, said set of provisional agents being configured to include code for
performing recipe management, said recipe management including code for distributing at
least part of a recipe to at least one of said plurality of intelligent agents and said

coordinating agent.

11. The article of manufacture of claim 10 wherein said each intelligent agents of said
plurality of intelligent agents includes intelligence for including code for defining
configuration requirements for said each components of said plurality of components, said
configuration requirements including criteria for sending a data file to said each intelligent
agent of said plurality of intelligent agents, said criteria being based on said part of said
recipe being stored locally at said each intelligent agent of said plurality of intelligent

agents.
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12. The article of manufacture of claim 9 wherein said each intelligent agent of said
plurality of intelligent agents includes code for performing data analysis of a data file to

generate a signature data, said signature data being summarized data for said data file.

13. The article of manufacture of claim 12 wherein said coordinating agent is
configured to include code for receiving a signature data from each intelligent agent of said

plurality of intelligent agents, said signature data being summarized data for said data file.

14. The article of manufacture of claim 13 wherein said coordinating agent includes
intelligence for performing data analysis to generate a composite signature, said
coordinating agent including code for employing said signature data to provide instruction

to said plurality of components.

15. The article of manufacture of claim 9 wherein said server includes intelligence for
performing self-discovery to identify changes to said plasma processing system, said self-
discovery including code for identifying when a component of said plurality of components

is being connected to said plasma processing system.
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