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resources were used during the partxcular call and accordmgly what charges are tobe billed to the app;opriate

subscribers.

* The software that controls each switch is designed to record selected events that occur during call
processing and to encode these events into a very specific format. The traditional method of encdding events
is‘known as Automatic Message Accounting (AMA) and is described in an industry standards document
designated GR-1100-CORE which may be obtained frofi Telcordia Technologies. In summary, the encoding
format xs a well-defined static data structure, also referred to in the industry as a Call Detail Record(CDR).
Individual call records are bundled into blocks, which the switch writes to magnetic tepes or other forms of

persistent storage.

After collecting the call records from a network that have accumulated over a period of time, a billing

processing system must decode and interpret the significance of the content of billing records as encoded by
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present invention; Figure 7 is a flowhart describing the process by which
an event bundl er collects events generated during service processing;
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consi . W) i s..assenbl fromthe RS ecord
ot a Foncnlpagas! bl ARo@iol 3 deRishrd SRS PR, Rl Gabe it e e
f unct N¥eNtPRG revi ews the bill able aspects of each call, applies the
appropriate billing rates to the recorded usage, and adds the charges to
each subscFigser7 i pflewchartdescobingthe process by Mhichrral aysitsbuhdipcdllects 2¢dits genarated
bill mgfsg{,ié%apdaeghﬁgscri ber. A fraud analysis function 220 may simlarly
process the files for the purpose of detecting fraud patterns, rather

than cal cukghieng ibial bvAGar ThEcrtiR08S Rbcekd ngvﬁﬁ%li ia;ﬂ%g%-%? b%ﬂdééhaedgg trgéttéds”a%d

records 223 and record: correl ating/ parsing recor

i nst aft @W?SES’F%F%C%WR’H&QHWF@“%‘BWH& §oderdati ons within the billing processor
function 210. Ehe fraud anal ,)[/)si S stage 226 reviews the progress Qf

i ndi vi dual F'8WTe°ds a Jewghart|desceibing the pipgess fastransrgingalcodeleintozn) interprableray

i ndi cate usual .activity. A report of fraud results 228 is generated to
hi ghl i ght Lﬁﬁyeﬂpgﬁ? P\%?}ﬁ?‘ descritithe tha RIPesEs PY WHEh g SeHF DRHPRE T6PQ38 BEPSPSAEY fGpeives
f r authndpedcysian idePretably; t raf fi ¢ anal ysis function 230 may similarly process
the CDR files for the purpose of optimzing the operation or design of the
net wor k. TReurstiagesii@bchbit depiRmipIhed Wedfl Prdc@ssiibededelBpihl, dafloiRE Wl $x 23t Bebord
recorqo%osrirg e}ggttl ngltgar Si nﬁ 234 t0 yi el % record d t% I nst ance 235 are
conpdr abre & 6"t e AP YRYGMIA R RrefeEedisremp ary CB‘E’B Bl thepresentdpveption. The

traf fd i %&1236 reviews usage patterns, such as the quantity and
durat?%%ﬁggwé#?%ﬁfpn a given portion of the network, that may be useful for

directing. rce utilization,within the net k or f.or planning growth.
of the net%ﬁﬂ?&eﬁt\ ”r“gepr)lg? ’sgd;reaf%wﬁ Vsl ﬂegho\ﬁggm’?gesﬁ%the?%ﬁ%‘i"é‘?sﬁf“?réted
sunmiyiazemirhwichiiond inaysriofin et dahee witted yrefesred efibodimBit lof the grepér® GREMMN, thdQYent

frau l.ysi ssor 220, and traffic anglysis ocesspr 230 are o
typi e B A S honl P tg PO U PEmbiR BT P b ey Bresssing
mai ntaed seevkyse pithiatthd gvefirrecordsahensalved. her , per haps even in different
programm ng | anguages or upon different conputing platfornms. Any change in
“the synt adherfolyeviag tiescsption detals GRIR deplbjraént anh® epscot@SEaecofd yrod@ERE $hétiddde can
chan .re-testing of all three of these software inplenentations.

Fi gurgg&éﬂ{s}ﬂgv\ngan%’%é structure of a typical call detail record file 3Q0
accordi ng . Y conparable to file 42) 144 and 146 .
ment i oned l%geovg. m%% ] ?gfhg g ff“fr@;se% e Y’ﬁfﬁgf?'%a“e%?fg ég’ 2 hgaﬂ'?‘?ﬂwoo‘fonf?ﬂlﬁ% Fgitihes
fi xed12.didand CORIntercateesitastt lyogrowps Fif gommuBiclitions dokd 129 430422, 3046tim&DR dhed @o 300
al so«jak vdegis o0 Le a0; j.d neral .information.about file
such as the n.limgeér:cﬁg of g»gl(%)crh saﬁﬁ%égﬁq?éo ore nllﬂlge ? {c’fgfﬁf iﬁe?/m}’?’f "#ﬁ%’ﬁ(:}gf)vﬂpkhe
el emexamni, af Figaieeh, anafit-lehing eatwonsl 10 Aetvesid teans@O6infamaidnsondig vanohusdecribed
faci Idechdne 168L{@t N types of data processing or storage. Trailer 306 may)
for exanple, contain a checksumderived fromthe CDR records that may be

useful forrhelasdsk R iR nj 3 ay i -304d.i.n
call 13 Ao o s%&ﬁi} 2?(9}5%%‘1 246 T e Ao e 1SBF UTaslBf e it o
mer ePYPerRdiecanpectisbscribarsr Accordingly avsatitgle sontiodr/call ppiresser Hidribeoupledrsd af emntantrel
o ar Ouﬂﬁitc_hpﬂuor W_@l’éltea§ @yl\litchd?lt‘?aai_l‘ec{l? qx%cﬂiesf éulbgcri%grotrmat &hifth J&Qtr&f%p/'éﬁﬁ E}OQEE gxf 13
processing logic or instructions. Figure 4 depicts an exenplary moodr men
of the present .invention as inplenmented in a conmuni cations system 400. In
particular, Figure 4 shows how records are created and di spatched in the
course of providing comuni cations services.- Conmuni cati ons system 400
conprises a traffic-bearing network 402 and a network control/service
processing function 410) Traffic-bearing. network 402 may be a tel ephone
net wor k) a packet-swi tched data network, frane relay) asynchronous transfer
nmode (ATM), or any other formof information transport and routing network.
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Wthin network control/service processing function 410, session prng@ﬁdmﬂ
function 412 represents the processing that determ nes how traffic-Dbearing
net wor k XaR0W44¢ontrol l ed to provide services in response PETRIGHERB4ther
requests. Session processing functiong 412 is anal ogous to tel ephone cal
processing in a ,tel ephone network. However) session processing function

o oaBESEAI 1 BASits BRG PROOHSRERARG ot PR HAHP OPURP T HDe by o B

coor dpf¥dt iRBtionaNsledek bEswifck abnsofsr/da yamessb s 2se0pr grafedar tolrdated @hmbwitch 112,
t el ephone network. Session processing function 412 generates events 413 in
t he cour sel@fewis@oswdlichat | 14gand @1 ¥ i BRureSE 8121 contrglled be Siitaly churdiei/@il péd@ssos 134
i npl enented in soL}ware and run upon a conputer. Part of the instructions
that P¥pI38nEMECSEsi on processing function 412 determine when a processing

step occurs, th cor.respaonds ,tQ a signi.fi.cant erh bil | abl e tian:

t hat shoul aﬂg&ﬁgg%1&538%E®P*@§§W%?§§ménFg?gb %ﬁgmgﬁggiFVHgFﬁﬁﬁghgggéggﬁmg‘
di r ech@wvyrkalseivdiichris, én mng coupdsd taskledsaonetseeiceabhirdl poibel&onpl et ed
automatically for a small fee. As the session processing function 412

causes tr afThiongbsignaling nastoviot 30, 4@#ct anfrolidrs 182,134, snd &¥fumsy corhimenicate pOONG Gne

. < R PR & SrpR. Coriep Spepnaotnlies S T60 0 POl o R A3

event $34vhnd 136amey dickdsisagice byl fpoinanc®to Goermirevient ® mary asgingl yaffie donghdwHata

transpire d prov f for finding and elim natd n [ 1

et wo bl ine B0, SEE' 180 ebrBinguly gieiils § Btafisk Ty BRlrRaR DG hpdllich Scn
i npl eaentappihg of ar8N0CERINgeo tdahbing c4llsniot dcoml dedtipatiinneumiiers h Saxvideorestrgihpdint 160
generat e, eve he.desi gner. of LYLGE: i ng software
cont r SPRAR J(%E{ﬁré*{}gﬁ? cgsegéar“;e"ag ‘?‘gf'% g"f t6’”(213)}%f l?) gfﬁgi(rﬁf g@gg@ F %ﬁgﬁs in figure 4,
events 413 ,ge a in,t i i f )Y,
an event  baraur ey Eri et SRl MPOOTBIE LPIcR I BRI E 5l

t oget banrollingideta imv SAPI 68.dn aliepial intelligeit nrywprkaasdhaptrein Figusefl § the pafivrare ipatieonsf
event e I d..t: PO WY Y= 1)) i g
the 1 DS EmBREtle AP AREnliRnANRE G ol BEThuRRDET RlenPASISREA o kit
st or edquiphént.c Themisofo meshadsnp for déstributing acteke operntingcs fiwhee 1o dieas tloments viewdv 170
bundl Ty j j r

et wolkSEh 60, oM ihed A6 BEIHN Hlerfton BPRGOLANIET, Bl PUERY clfilTly dobon of
pol i cyatd ples ASSGP 168 UDne aspent ofthampltwire that pontisleriiieh cantzpllippigallpsecessor 1 Ehefeaies

of i A5, i 1. ]
0 a. §e%§x%§ 1c1é’i)e§ua§1 t§) rc'ggg)ﬁ(%ce%s r#é lupqu:s% 1%9&8& Qgﬁtaﬁl ﬂufo@?ﬁg@&ns Blgcﬁllt E}Es@g\czso oft' Ia?age by

sessi on. erw se u er may group events by resources used,
by eveubscribppsernd gre dopmanly sgd i ¢algplasd the @mapntithes| eacheswbacriban/mbst gy for theipusage of
event ge ofyorio Jaﬂ& loGel 2O e%}%ﬂ&d BHL 1 FiksD bR aftZ@eurfHARE ik el1Ps ikt doriR)e
al so send fort gfoups of dvent s representing partial or nultiple sessions.
As shddh in figure 4, event collections 415 created by event bundler 414
are subsequently processed by a code-let builder 416 to yield code-lets
417. Each tidgwisketvigh Portmatior¢adlagoressony H}édar@v@ﬁtacmlaataw@lxsewl rasoroiiles { 4and
expre ' sing steps useful for interpreting the event data. Code-Iet
buildgﬁg%?@&gggﬁines ,one or nore received event collections 415 and adds
execut abl epcada $EWERLE lﬁ‘ﬂdﬁe et JaANRIai1dRLGds bt Rakllyl BHA! o BRAGTIVR distance
buil der 416 may ,conditionally add sel ected data and’instructions

( execenagbsepatairienl! detaibrreprdi filgs afsorrcumaleted \ab gachy silseandgthen perdedinatly jcpllesisdnip be
col | egtbQ6&. 415. Instructions to be added .to the code-let nmay be derived,
froma library 420 containi ng. code segnents or may be dynam cally

const r uct egdaye gl iR pritiah d8frodtho c{PReBId Ald pProbedsdRrCEil Gild¥RIn Eighifei2NeDRatles
frommiltiple event collections 41 S into_a single codelet 4L7. The bi d d
behavitr 487 arbtie-thatthayspeen éF.cumt?dsle@séﬁmpﬁ%assggg within gerRgric [Pearf gpmbined and
bui | d&dbﬂli@mctggydcﬁg‘brd&gisﬁ{gdmﬁéﬁobﬁl .&fblil'liz;gﬁz gfdcbs}éingiﬁlr&hgh slrm?mbysmatmmrﬂ{es to derive
engi neers. e-let 'bujlding policy ma data file containi .

r ul esPilling fangagh sybsgribes who ‘é%?&ﬁﬁl“&‘, gt e aegeeeE COR Pt f{z{f‘e?afssé Ry hfileharsing
mul ti gh@ Bvard yelssesutdi©biRingt@r& BN ResulGRE parbeibilidg recoid@rd igputholidtalh pgtord
policy 424 may al so, for exanple) decide . to include code segnents from
library 420 into code-let 417) or just references thereto. Code-let buil der
416 may take into account the known availability of conmon library
functions anong the record processors that will ultinmately receive the
packaged data. Code-let builder 416 may determ ne that a new or updated
function has been made avail able that none of the record processors have
ever used before. Accordingly, the code-let handling policy 1 3 MAY 200b
WD 011 41407 PCTI US00132846 10 function can ensure inclusion of the new
function in the code-let so that the record processors can use the new
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det er ni nes ‘when and where to send each resulting interpretable 419, %y

adj usting settlngs W thin dispatch policy 42G a network englneer'EMQ Whuse
di spat chweo o44Bsot 0 send interpretable 419 to a sel ected or poraissosssdé one of
record processors 408a) 408b. Dispatgher 418 may al so perform | oad

bal anci ng by sensing the instantaneous processing burdens anong record
processors 408a and 408b and deci ding where to send each interpretable 419
accotagtelighg/parBing hanctpre 14 118t peryelatepeldR 'sgud 'compeses pdescapliansofzepch ¢adl handled by
plur @l 'nEtX'oﬁ{ 'ﬁlﬁ%HCQOPYS §§er1§ 1m]§3rt§ﬂ%xcxlﬂ§Eh1 %gp eBR’ @ﬁ'@rﬁtmutltﬂaléﬁwggmns related to
interpreta torage area 440 rather than directly to any record
pr ocesgiver eall. DRgopat @qﬂ@iatma/sarmg fmbw%lw@r dsq eereasrfar diserppanpieorpengtthn CORIs 9
baseds 4 BaisleAPAEHlAs B cakh BAIAK YssbHBES HBAINAEDRACE Hebbea@R Mol 3 555 LN 04
differentiate eac ? %e recoré

processors 408a) 4 Any of the above

act i bilsnilysigifiunsderc Rk Mlsarnhryxstfmc@@mm@rqvwsdhe hxyablﬁ |awctbyaf te#ré\ @Bnmhﬁs e
di sp I f

e ea%ﬁgng bﬁ]ﬁX%_x%?e@ 10 %?&ﬂ;d%g'g 0a§§ %@%@%@%&?_@Ege?fr%%ﬁ_ %d&?sc(l)'{t));eﬂ;%ﬂ GQBﬂb&But ofa
accobilanasisfunetion 256 ésfachill 18 fonpastlisvhseibenf t he present invention,

conmmuni cati ons system 400 further conprises network nmanagenent systen1(NNB)
404 and aAdeudiapdysiefiattinn Pef magsimilegh peasess (ISOEPR4des. for e pamrpge of detgeting fraud

a%@ﬁ'gﬁl@tratmﬁsﬁ\ma%tﬁg b, 'HR shpads tﬁ'l%mé 180 (}felmmnﬁ%doﬁﬂ 2598nd record
functional status of , and assertlng control over, traffic- earlng net wor k
402. carielatiog/pareins 224 i Yigldaregnrd fatp instinesrBRdirpreampasble Hethe fenctines withie the Hing
NVE 49458 $onctidn Ql@ee{fﬂg ££204 agfll%sr LRI BGARRE Hel 76 %xjeﬁsc;frxh'&{llhﬁ)ﬂ%aﬁ)sr a§ WellWRT €
io one or nore network control7service proceSS|n unctions :
conmiimilerities amengspsltipln cabiothatoney isdiene wewhal aptbiitydpderdrinidiangresyisr2as ingpnerated

sof t \yay; h@m%gatgﬁﬁkm $@halebfe A RGRS ﬁemhe ,ﬁo&@sﬁ&%m%dlaﬂal gynmenl y assi gned)
co- pen ng U Pat ent Application No. 09/128,937) filed August 5, 1998 and

2 nt Ih t It edt Altpled iinﬁgemtfurlfaaéd 239 ﬁﬁ,{ Shind droc':é@sl the'CBR ﬁfgemr tl[ah;ﬁihfdsbﬂit @ﬁnﬁmgtm@ K
rcnitec ure e e contents an | SClosure o C 1S I.NCOr at e
by rReEHian ok dgusy ¢f Wa] I“FSWO%‘%{II hestages MefilgipArsinger dite g‘%&@ﬂ%ﬁeﬁ‘ﬁdﬁ%@ Bichspor

f uncdorRREng/pdtsihgld3NG Weldl redidd RELR GRERENIE 5 cOMPAREDLIS UL the IfMEHBROVItH ACESRInEJ
functi ons, cre@te in servi ce devel opnent enV|ronnen&S%EQE 406éfwg

15t rafiic) aRadysis st85 0] IEHEW S SVASE JIHEMS: | SH owagt
avai duadtlo of eall¥¥ba ﬁ%n bertiBe ofithg hEtwei Bt hey bdeeRe FoMdirketinBYesbli@e HRIGABH Within

. described previously) bllllng and ot her indirect processi ng functions are

si m PaPFYy otketelcbplaatinn 4 P ph s mEly - a ASBRoT B rafHE RS UigaHlts | 288 i aegerated Lo

notamﬁmﬁhyeaﬁv@mhgggnhﬁﬁgaﬁwﬁgggpnt dinvention that many types of changes
may be accommodated in this fashion w thout requiring any change in the

record prRilagSHbeessos Qli o, viaue anB@ﬁsapts&sidaezo emarfy m@@ﬁ QFSCestos 23Ward eypically
t heir &nwg%lon fromthe interpretable recei ve

e LG st AT sToa [ in PO B R BP P 374 S AL e e B TR GEP TR B0 SRE GBSt
Wi mt:) rpokluiapch&ngm m@fefehEprﬁgdﬁmﬁrﬁg l‘ah@agesroeﬂgdf&i\j/d'&ﬁ‘é@m&&ﬁ@lnﬁng plmf@ampr ahgekisngde in the
e odl'nent re s su ort or .t he i k

oY 8t s Bie fiRe SOROS B o8 PRI wabmesroaefectine® o foriet g, of alethies of
for rrhfsésdﬁmmmqﬂmmtﬂtﬁss such as the manner of |ocating nmethods and data

within the interpretable object) would necessarily inpact the operation of
t he recor}ﬂgmpre agcanarthe sChamgest 4 oypial alt detpil oemsd ifilg 30® ataordisg toethengrior art,

hand| i dl. | d
By A P E T
eventunettas f‘xbchrbkaegtblﬂhgesdqiusm meE]ng'BBtW ecéitn dodaeitddl ccmarﬁ;;esoa alsd heludes a

: : m 2} gd;eg:l%g%:m: p{an@ ﬁér?i& 1:[nfo | S a%oHt t(lj s§cht psethg ¥18}n89r| of SRR &™h tﬁ’; ﬁ%n%rctge

Wi t Hdentipr efftbe nexwoskntigdenmlm gcrieretttdethprr@seht A m/@ntw@ maylsa?s[)?helggni&i%)% émilitale
i nt f
in eRz(lEi)g)Qé 6 {idta! ro§959mg thx%\g? ’ltrglle?%%) Hagefo§ g}Ya%p% cﬁﬁglk'aodﬁ‘ng?ks{[ﬁ‘n dg%%d such

header I nc ornation about 1 nterpretable

as dahd CDR ne¢asds ihd@my be esefigtion ehecling Jhel integrith offthe &ﬁéa fild Regouly 384d3C4d ingalt y
point table 516 containing relative | Qgations of sections or entry points
within the file. 1 3 MAY 2004 wo oi/ 4i 40~ 12 PCT/ US00/ 32846. A et hods
section 530 within interpretable file 500 includes functions that may be
directly executed by a record processor. In a preferred enbodi ment of the
present invention, nethods section 530 conprises conpiled JAVA execut abl e
code segnents. However, for clarity in Figure S, nethods section S30
appears in a formsimlar to source code. Certain nethods or sets of

nmet hods may be acconpani ed by an upload indicator 532 to designhate those
nmet hods that should be uploaded and retained in the library of each record
processor that eventually recelves |nterpretable flle 500 A recorded dat a
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~ 3 ~ AY 2004 WO 01/ 41407 PCT/ US00/ 32846 13 In sunmary, as a net YRR
Rl

engages in a s..ssion of using the communi cations network, the e

rel ated W® Q1Ha#07sessi on are recorded and assenbl ed i nto anPOwEsENI2846
description within interpretable filg 500. Events are expressed as nethod.
i nvovations in recorded data secti on 550 of interpretable file 500. Methods

to b(;g igvok ‘? ?ugd nﬁarp[i‘ocessl Hq interpretable file 500 may be self
cont &FREJeGHT e300 qnigin, %édeﬂfﬁel?t@go‘faawbﬁ%eaéétbpge pymebers prdofeptues gigpRs.
filePbidPart & deredltRdoRd fife 3DOVEn SRR dxPredtsPsIRNERinY 1641 bNBstARRNE. descri ption

of interpretable file 500 is shown for reference in Appendix A of this

speci fi catfigne Fidgpiee & (ée&ﬁ;ﬂa eembbdirfé ! ¢t meols}ss&ﬁtoﬁmé%nequé F?xﬂslémtsﬁted in a
recei ve-and rocess gg@ 11 retahl es, in accordance with a preferred
n

enboaP'HEWP‘Ca ong jJEStep PRRUSHED Stgurer hshvguiod @cor%erércma&@apapéhswghqum the
recewu@demprﬁ\&&ﬁgdommeﬁﬁnﬁfseﬂ@&a and is | oaded and executed in a nanner
simlar to the way that a programis |oaded and executed in a conputer or
an appl et Gdmhmich€ionOdystenermotg PB&’GSQ tROF-bABn€ AARLNEI02 3RP lai feB¥driP Bontsdivies
an | nternet lbrowsg More specifically) the contents of interpretable 419
are PHIFEYS ughge c}“ead |nto the nmenory space 630 of record processor 408a

by Ioader/_f,gtﬁ? b reter ' As code segnents are found in interpretable 419
during parsti§) ?H@s’?“?;‘ér A9AaaYa P ddenhaRe neivaTk Aasketr¥ijches data nstwarkeframe

r e COfdlay oRREDAsusafank RAMOAAIAT MG aE}Ath@rnﬁnh Qﬁ%ﬁﬂaﬂ&xﬁfrﬁfsﬁ&r@ EndOrbQtiNRK& W ork.

ﬁja}{_ t abl e thaé 6’?5 t he name,  of the function to its address I n
il yAigbeqring iERre §0F dhaY BERPS & MRELT GhY2nRus TERPOU YRS &8 d imaYi BB prostrast e

fil esdecbih] rdsockaishéidsabiee @ésponsd hiktsGp Pix@foré-BRdfonRI@AYvisPace 630 sel ect ed
functions fromlocal library 630 so that they are readily accessible during

processi ngs!etv'v"dnkscoanfnilsat@cet fro¢esding ifunetidyi ALD a@)rmﬁatmmelaaﬁ@is dfi éuhaiirieas in ASfﬁTche

i nterpreter caunters,a.main entr [ |nter able 419

or o BBk 42 PO SRBPIC e oraribets Breonsal ey SpBrBh T fepone nefvork,

proc estsnorlgccmmtot/ex\txca prouemng Yuriedyn efdf Raidiey elieycaulqnm&kﬁxrgu€ﬁchtdgebaﬂ\tantn§ 8pitally
i.ven communi cat.j .0

t
Y PRI BTSSR B B PSS R AR A e
eventortsl/sereioel r;trecreeﬂng fuhdtib® rgmebﬁdah@asééﬁ all Ohjoeeﬁhﬁg IrB&fid CRS pville 6 bedviehb to

d ed t lish th
or oo LRrRe Rl sﬁo (}‘ ERBPID R PIEch e oF GYIPERRBEMOR A DuS o oot

I nst ances represen ser user '
equi prent V@?\%ﬂn € Work &3 roﬁsefw%ea?rf’cﬁ%@% IE”“gté,"?’\f?]rép gesdigg p'lgé%gf.‘)‘ﬂg t‘?’hig‘] {FREFSTYS a
gi vethegquecssgug thﬂ'tm&emsies how draffie- liehﬁq@rtelwm}f( 40D ﬁqm)hEdilleﬂQb prveieadtlices in response

obj egt ar, vari e

pr ocgbs g%g'%c}ggg%lg%gr S%%%Pr S g?sgnﬁl o’?f"o'hél(lzgﬂrlfj afﬁ' LY :’9{%’8%‘3 ﬁécp%?éﬁsélé’g g
ext etetephony neteorkr ddwewer, daslah)asmeesﬁﬁl@ fhm:ubmmi er«@camelmddﬁatp@oxs ot bata:'orahstpert

curr ti S Rec cess

pr oc@g}stl r ntségtllcizlp4 uggr?g&c{ﬁg b?&dlcé\%{én us'é”r‘ an nfvﬁgﬂn‘ P mf“ﬁ tﬁgreLﬁblg ?dea gatdway
i nf oﬁmdm@imnt@ddmheaﬁsaseeseﬁgondﬁmscep(&aafmltmdxtmfmm«d)hmmmhr 408a nmay obtain
a user's account and then append charges to the user's account information.
Thus) chaSgsongirddessinglfuctih 12 B@vrad eQeniv4 180T 1HRCHrLISO o3 RB46ng sercioest Setdion
accu r, n v h vari ous se y
T T e R e e e e e

put t imRieraend eebsion peedessive ftmynanﬂlﬂrdeenplmemilbh @ pthbc@ssnrg sxd'peocbhxrsxhambrrespondx to a

i ncl yda aba®pdlnapadiRaned, & HFo%%aﬁhcﬁx%r@éor& gsh tables and binary trees, and

progranm ng ‘constructs such as pi ng, recursion, conditional branches)
etc. In C@BF E)@ﬁx%le hhQefidht st@%rﬂ}e} mra§Qwegsdl&t:to%%s@t%&ranartl'ienrfﬁﬁ %r hé 4t %‘ gred
val ues. erence now to Figure 7, I'sS shown escr

t he ?ﬂ‘%%‘ﬁ% i2Hgmaticayy fok £ taifelge.byA sethe rressiunproesssiag AunctiornARH causes trafSintbearii3
com AGwbikt $& ffi1PihigdE @ts BRbeifbhds reddt8ed Q0 @961 Qﬁtﬂhtrb?lhﬁé prob&Bind Q%y URRAq e
recei pt of an event 413 from session processor . The process depicted in
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Iﬂ in step 708, the event is determined not to signify the conclusion of a session, processing continues

 at decision step 710. At step 710, event bundler 414 performs according to settings within event bundling
policy 424 that control what event types may be appended to a session event collection. As mentioned earlier,
network engineers may use this means to limit the types of events in the collection. For example, some event

messages may be useful only for diagnostic purposes and will not be used during post-processing. By
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etermines whether event collections are to be grouped into aggregate collections based upon some common
attribute of the event collections. For example, network engineers may decide to optimize performance by

grouping together collections that relate to the use of a particular resource in traffic-bearing network 402.

If, in step 718, no criteria is to be used for grouping collections, then in step 720, the newly completed
event collection is simply appended to a cumulative or aggregate collection. Following the addition of the
single collevclion, the attributes of the cumulative collection are review in step 722 to determine if the
cumulative collection is ready to be sent to code-let builder 416. The criteria for event bundler 414 to make

“this decision are determined vby contents within event bundling policy 424. For example, event bundler 414
‘may send an aggregate collection whenever the aggregate grows to a certain overall siZc or when a time limit
has elapsed since the previous transmittal of an aggregate from the event bundler. The latter may be done to

reduce latency of processing small numbers of sessions when the network is relatively idle.

In step 722 then, if the criteria for traﬁsmitting the cumulative collection is met, the event collection is
sent to code-let builder 416 and is preferably removed from the active memory of the processor that
implements event bundlef 414. Otherwise, in step 722, if the sending criteria is not met, then the cumulative
Collection is merely retained in memory for the time being and the processmg of a single event is concluded

as denoted by terminal step 714.

Figure 8 of the drawings describes the process executed by code-let builder 416, whereby each event

collection 415 is received from event bundler 414 and processed to yield a code-let 417.
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Funcexample, network engineers may decnde to allow bundling “of event collection into a code-let for reasons of

efficiency. If such bundling is permitted, step 812 is executed 1o add the received event collection to the

Current code-let.

After adding the event collection, code-let builder 416 assesses, in step 814, whether the code-let
meets criteria for concluding and sending the code-let. The code-let sending criteria are settings within code-
let building policy 424. For example, network engineers 'may put content in code-let building policy 242 that

_cause the code-let builder to send a code-let whenever the code-let exceeds a certain size or number of event

collections.

- The send criteria may also take into account the resource types used within event collections within

the code-let.

If, after adding an event collection to a code-let, the code-let still does not meet the seoding criteria in
step 814 then the process terminates at step 830 and neither the event co]]ectlon nor the code-let are processed

‘any further until a subsequent event collection is received.

Alternately, if the code-let is deemed in step 814 to meet the criteria‘for sending, then the code:let,

which may include 'multiple event collections is further processed beginning at step 816.

Referring back to step 808, if the formation of code-lets with multiple event collections is dlsallowed
then execution proceeds at step 810 wherein the single event collection received at step 802 is simply put into

the code-let created in step 806. Thereafter the new code-let is further processed beginning at step 816.

The remainder of the processing steps in Figure 8 augment the code-let as needed with functional
pieces that will be required later by a post-processor. These functional pieces correspond to methods 530

earlier described in conjunction with Figure 5.

~ In step 816, a list of dependencies is constructed representing all the processing methods and any

other functional pieces that will be needed at runtime based upon the event types included in the code-let. For
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~What is ciSamgdieapently used or very basic functions may permanently reside in the post-processors as

indicated by library 620 in Figure 6. With some knowledge of what functions are commonly available to
. post-processors, code-let builder can abstain from duplicating those runtime functions in the code-let.
Accordingly, step 818 refers to determining whether references can be substituted for actual runtime functions
to reduce the size of the code-let. In step 818, code-let builder 416 is directed by code-let building policy 424
 as to whether references are allowed to replace actual runtime functions. Network engineers may adjust the
content of code-let building policy 424 to cause the code-let builder to use referenees to runtime functions for
the purpose of minimizing code-let size. Otherwise, network engineers may want some or all of the required
functions explicitly included in each code-let to assdrc that all post-processors that ultimately reccive the
code-let have all the required functionality intact. This may be a necessity if the capabilities of the target

post-processors are undetermined when the code-let is built.

If processing step 818 finds that references in the code-let are allowable, then at step 820 the
appropn'ate references are plaeed into the methods section of the code-let for each of the functions that can be

represented by reference. Such references may specify a library name and function call name, for examp]e

Additionally, for each functlon replaced by reference in step 820, the list of runtime dependencxes is

updated, removing the functions that have now been adequately included in the code-let by reference.

~ Whether or not functions may be replaced by references, processing of the code-let continues at step
822 wherein the list of dependencies derived in step 816"is examined for any remaining dependencies. If
‘there are further runtime dependencies that must be addressed, then step 824 is executed to add needed

functions to the methods section of the code-let.

These functions may, for example, be obtained from local function library 420 shown in Figure 4.
All functions that are included in the code-let by step 824 are deducted from the list of dependencies derived

in step 816.

“Then, in step 826., the list of dependencies is again examined to see if any more functions are required
that have not been included explicilly or 'by reference. If there are more functions that need to be included-
then, in step 828, the code-let bundling policy is consulted to find instructions available to for dynamically

- building the required functionality within code-let builder 416. Any functions that are dynamically
constructed and included in the code-let are then deducted from the dependency list and processing resumes at
step 830.
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managrimedinisa&tateep B4X. di stributes the instructions for processing recorded
events to the service processors. 3. The systemof claim2, further

conpri si ngOtharve ey, i) byestele’td| dprmiihe GmeiisiodepaiiienaMyaiaet Becnhiesolvag tiheiche omapleed

proces recor re.created and s t o, the net ment systemito
Do a BT R0 it ZEorD op e LRPERerer15r Boue B Ry b R, (e REVER v PR
sai d dondidedat teanalasep sagecut abl e code in the form of JAVA byt e-code. (.5.
The systemof claim 1l wherein said instructions are executable code in the

form of apfip@es.deddibesths pavresaing Glepd ﬁarﬂanmkteus)emspaﬁnaem ligris tréodivirigauade-det£415 from

O S L L o e R RS G AR L0

syst eempdrargldaianepbsivdrzs @4th sai d i nstructions are executable code in the form

of serialized software objects. 9. A system for providing comunications

servi c es tTheaprpdesy el Higwre 8fbegiseatstepO0hpporsthageceipt of méddedetrmd compuey mrsglately

net wq G!f" ed to the plurality of users; one or nore service processors

that con " the transport network to performservices far the plurality of

S 1k 4ods) lifelph
g b e L R e 0

~ 3 mepssazsdothc wodehccainglated 29 tRCTYdgS0 g 28 a6idimg eheater rinfoanatwo de dhgp pme@bbrffsle

t hat cBﬁ&%bMﬁné e nesectiatl 614 @,gt,,re%ﬂ 108nS CLYAGR, Ml IEERR DA HECOTRIS

processi ng he record of events executi ng the executable fil

The dynstiers lefa femawmlbr iohlawnenmeaslabld s¢u«ieetqodet This soureeecasigavaytnepd & eothenpiled ke

for ms%e ﬂd%“’%f%%ﬁl’ycegg&nabie r{lachm-ghﬁstrﬁytﬁh?Eﬁ}dqfefe%n?és% %n%@x{s%ln n§@d tg be resolved by

instructions are éxecutab code Int ormo | ets, he system of
cl ai Ainkingtasrigicomsanly umwp%bx pmgmaslell&@cqqtrmbqeepr@e@eumngt hearfomemvmauon the

ser Vlcghier hiy cdiiftise YRSk i

execﬁt ablee g’{)ée i r? the f osr mpg"J éyﬂ%lgd %e% %fimeg yeﬁ%aéygﬂng?ﬁeﬁ@r#nked in the

wher &erPESAADIE- | Mg thité (vpEmionafuactiope gy Appessedbrieng in the ewtq!refemblffm 4k foanispraidar to

sof t\Wa\rEe %%E&nte%etedbﬁt%hlﬂ% fi0dorPpBYdsrdhwiRirdsheS 1N a communi cations
network wherein a plurality of "'users is coupled to a transport network that

i's contr olh gGrdfireangbelin¥RY, theSREMIEMIdNMHPHIRAMftiohd 18 (RELRAGS EQARIUTANS bhe
steps of generating froma service processor a record of events indicative

of sé?clﬁae ”mret%%grioraascgwﬁwabmﬁélmlv gFerting iplemssteb!ors Welent s i nt o~ an
execut abl e fil e conveyi ng in the formaof an executable file, the record
of events 't &R ?Ae(‘;‘(’iPEi‘P'ﬁ?FSG Bégrt‘}FYP‘eSﬁ’GrS‘oéﬁégl?t‘i“ﬁ@”%b[l‘fﬁ“ﬁy i be é‘?f’&faéFdﬁP(b‘B%’§§"or

t he axegfidi@ll and dckity of M6 GRérPrelablR aP It QCOSSMIG @hd dtbredr ecord of events. 16. A
nmet hod for providing services in a communications network wherein a

pl uralityNektusatep 9@, ek gisgacH gola:ytmnﬁpsbmuwaettwd@nhhet]fltlse gestihatnl £ thy
one or m)r serv%gc Ié}processors t he nmet hod, conpri si nx%sm e st
S

genef8EPiiH Bleris e SelomE & SoPtYORELBINEETD MR JEHESO forar HE Feraretgbles to be
ser vmxemm eSS A oRMRodeSsor.

- If this is the case, then, in step 908, an attempt is made to send the mterpretable to the designated
record processor or storage repository. An error is declared if this attempt to send fails. The process then

terminates at step 910 as there are no alternate destinations or dispositions allowed.



adding .to the record of events one or nore instructions to be used by a
record processor in processing the record of events; converting the3MAEQHE
of event ¥QW44%n executable file; conveying) in the for mREFTESPOBRE6UL abl e
file, the record of events to a recofgl processor; extracting the

I nstructions fromthe record of events into the run-tinme processing
environnment of the recaord Processor executlnz% in the record, processor,

the i nstr uREPBINE 1B step F06.fiThe dstrinetien fopthsiperprelabledn pat fsd pribinedispaicholiceitds

r ecor@gfeleBfloRiphce@ido QB DI th BE) of T, R lifi€ark BERFALADDASRIIRT df aﬂlhﬁstfrﬁﬁéﬂst dcof
executing the instructions upon the events conveyed in {he recor

eventas. reqord PTOSESSAISt ARG JERASIRNIES] FHITERYY PYRilatle o Ht‘?n‘B?Hag’f"ng 1§, Qthet 157 g?‘ of external
di st rdd3ptdeR@es fol thd A 1e£0@4r MRAnRld, MeAQde-RY bk miGtas Qe th @ASin Qbrdiles Wil be

service processors froma network managenent system PCT/ USO 2846 18. The
met hoy2dablest aiimeand may elfetto asrpdy redyreige flwéwscfle*ﬁsas Fdig évw%@%ﬁ?—@ ipEiehsds

I N a BREMAICRpER¥RQRARNEe &Y b ANERAS thaNthe Fb&d-el mﬂdbm@sam wigwelppaed ifatdeads
to the network managenent system for distribution to the service

pr oc ¥ 8esYng QLMY BRVIEOBIEYd of clai m 16 wherein the adding of nethods to the
record of events is done selectively based upaon the types of events

exi sting i K nohall Feeg processars havgiahe gsgummed pninie fungiiensgtpe 319851' P USd1 avsdle asppre o

et hagafiR¢ inkipedsie hms;avcﬁm &up (LA Hebdrl GrodblshriBat 986G €thR rQEASS LAGmE Buridtions in
comuni cations s ste the nmethod conprising the steps of creating a record

of evileed ligeey spgh I‘Hﬁﬂwsﬁ‘é‘f"\‘/}"@é@ﬁ? cessing; adding one or nore

processing nethods to the record of events; convgg g the re ord 0 ents
i ncl udi ng £RE PideEs SFRF HelhitR 214 7' 7 EC 5 Srepiet & ‘E}F”“‘%‘i(f o mkes as[e hpon
Pr OC e&phbigtidIRIf ROEhSddstititioh heallovear dhaf deeMpitis dettinonddng e roMityntObf dimtdhepdicyl

" 00 e SRR A% W RSP Bpha B SR el S o

r esul siGragd cdphetyl ec availapitincefsspecialaaluyden gt ttieelemrrranms sNatg/orietxlrgmmrst mayt Hesire to
event corde ecor

ohor cHifef B rOr TG i aeeEley tabliateonal et ipitylls, PadbileLar o
t he tijtpey fafctiensenthgll pe &&eﬂﬁedlmertlheorﬁﬁﬁﬁdirdwmﬁ steyy E00B s:f Fu’gﬁre mhe nmet hod of
claim 20, further conprising the step of retaining the processing nethods
in a persi Eftrmmingsh osayRitiass pemdfieigithen sthp § Itels pxecoed wherelgedesinatibmsrthat sle nuplme

SUbse%&gpetd capa %q{tgss tocp:angle?h mterpretgble arNAllmx gd\ﬁpm tili fl ?cand%-r(elé%olma on8541§at was

derived in step 912,

Next, in step 916, the dispatch policy is consulted to determine if routing of the interpretable to a

" destination can take into account a preference order among the candidate destinations. If so, then step 917 is
“executed to sort the list of candidates based upon a preference that is also contained dispatch policy 426.
network engineers may use this capability to enable preférential “homing™ of specific service processors to
specific record processors. This preference may be based upon static load balancing or upon proximity

between service processor and record processor, for example.

In step 918, the dispatch policy ié consulted to _detenniné if dynamic load balancing is enabled. If so,
then step 919 is executed to funher sort the list of candidate destinations according to their current processing
burdens. The current processing burden for each‘ destination record processor may be relayéd to the
diépatcher through a network management system for example. Although it is not explicitly shown, the
means for accbmplishing this will be readily understood by a person of ordinary skill in communications

networks.

Upon reaching step 920 then, the candidate list of destinations denved in step 912 has been filtered

and sorted as needed according to the instructions in dispatch policy 426. Slep 920 simply involves selectmg



23. A service processing event record for representing the events Qﬁ'é%f 'Zlfﬂ?
during service processing in a comunications system conprising: o

nmore eventVOMt“d8escri bi ng service processing that has transpi/usehizede he
conmmuni cati ons systeny and one or norg processi ng nethods that describe to
a record processor how to process the event data within the service:
processing event record. 24. The service processing event record of claim
23 wheheiopmastietneifahe lig of destipations assamipitielconteat s the nrecepsinmloss farmed bp steps 922,
recor doiokhgdfoeg. m of invocations of the processing nethods. 25. The system
of claim 23 wherein said processing nethods are in the formof JAVA

byt e- code. 126te mSdeAd N, SA L Rg Bt D9ds02 81
yte-code. 12GepTe, ir%’itte%{ib% @J Tﬁ&e%@e%ﬁm\é’f’b FEMN, é%ga%%‘?%k ’Bgmgﬁ J‘eg) §04%8h

in the form of applets : e systemof claim?2 erei n sal .prt cessli ng
met hoG4rmet éaqd#iatqustfr@wﬁ, Whickefoy/the fisst itgrgtion steg Y22, avas ddentified ims28 SdMer ei n
sai d processing nethods are in the formof JAVA BEANS. 29. The system of
cl ai m 23 wHBSEPYYaifdthprberaried sepdraft #Rpd%22ais esupsestflethem pracefsingesfi the icpdeilet and

sof t WalfsatOkh €6t fie codespolding G reRbRGESADetd B iR QERTT 1Bhifd} Qeﬁ'bfd.pr etabl e
file generated by a comruni cations system said intérpretable file

conpri sing met haolgerdid, it @ePooeHdR ALV AR LI ARERN R InSMEQLR, t}tierﬂ%r(gc%gs@r{gdmoves to
processo ener al - purgose rocessi ng envi ronnent conprising a.

r.conprisjing:. a ~al, ! Lol :J
menor §'°8 B%% B{TBML%;‘EWCM Yeinatipns: dhder 96Hds ot 89 othsr eardidpigrdsuinations remain in
i nt er pectisghén id breor it @adiied BesdPRsNOUS ih@ipRtdtNEisTRADLYs temPPARLsto@P area, and the
processes the recorded service processing events in the intérpretable tile

by ex@UGEFHE 1eAwnafes AL 8t hods in the general - pur pose processing

envi ronrrenfwh.gl. ng record processor of claim30 further, cog&rgi,si.ng a

per si st ent WM& YFR %P i 9FR)d Gdinenah dnuied igsingtionsn e thedcapgdidate edestigption list, then
pr ocespgiceging 33ntinlbBe atr LGOIXE PEHE L HeOre@bush @ieMedilli WEEdliMhiAN& #5mNRE RsiQhatihe
nmet hods obt ai i ntergret‘gbl e file are ggl oaded into the

ned fromth
per si 8PRPUAAUS GFAHUPR B (QW*.S‘ bpgomag fhe Pyt desHpatioBsab oy, sirey $A232d Bk ats; then
the medphmetsfare sl eatdny ebsyinatiph o Bitagly ipat, ohd 136p REMBHSHEREDYIBE 05£D2k IR BDY is
responsive tOlL]I ndicators within the |Fu§erpretabl e file. 34. A service . )
pr oce P8 ed APHIGIREr Bie PhgPretabe dinsrcessily entnior iR nation, pp vheq istselr destipagios, is
user sexiaugtd dPer@né bordRbm kKL intthears M1V AgpeecROGRASBEE aFOREALSKHAG to 3bcohfRSH and
one sessi r.ocessor,  that exeCéJt es service logic and generates raw

n
sessi OR" 15?’8’& BIoRQT Y Wyfrryetable jo adagianation o wo ol i ai ao~ 33 PCT/ US00/ 32846 at

| east one event,.bundler that collects r sessi pn processing .events from

t he sessi oE‘gb’feolgedégcélrbesatﬁﬁprzgg?éF‘fﬁ‘i’sé’§r @Wﬂgy é‘dF‘]oé‘ﬁ?rPgﬁ%",r ugen Jegeiphof g nterpretable
c gge- {hett hds ek genetdat by eeeivicle' Preevaot incﬁbc%rﬂﬁic'b aith 4 pfeferfed Ebnﬁ;‘é@iﬂihenb BN tHereseitd
adds s form ode: |l et - and at t one dispatcher that recejves

code- e%@gg'r ()I%n%fnge &8 8@?& h%ﬁjl[“{ H’e?e?er & 83‘?35@5& o PeBBYE i SoRlaFtineY i the

fil e)follodingedeeriftion. i Mest poRttiabipeockisl tefso im Figeor th prOCHSEMEd 085eoofdifated by

servi ok, of cl-aim 34 further conprising an event bundling policy
funct@gdnepérﬁ%?r%%&%{(ﬁgl%%ng manner in which the event bundl er aggregates raw

service pr i rent fi.lters ain .type f.events, .and . sends_event
col | eoti oot RPoENENL 30 ptkins sk I0 GreR ikRRR A iicensr TBiipan Segodd e
code-inetprigehle Glerigderoptayant dedompeesied oif sedeauryt tveyido de itt@prelbielretly 1PbOBSESSI0

event ctions. and. adds “fret hods reate a code-let. 37. The service

pr o.cetggg)lr‘(!cg?s &l %ﬁv%ogﬁel‘?uﬁﬁﬂérmcs %}‘#03, ﬁﬁe] ag‘frs‘ﬁg’{?ﬁtmﬁ‘of’ﬁ gy ‘f‘ﬁ'ﬁ’é’f‘f’@ﬁ i§ fegd to
“cont rasteminaehe deperdenades tiodt wilhbewepdeitdabihgpbtdssiag bf meigagdetabrRt s and control s
how i nterpretabl es are sent to record processors. 38. A nethod for managi ng
t he di strilnstepdA0%fthd pestionuaftthednerpraatl ethatrcdnpine eesisds, cofreponding RIMEtho B 3LdtOAS
syst t; [ rocessi event. records,. coppr.i sin he

S epe o MRRAS! B aY kel ASCRENRETRS ol SPRAE ek TP apled o e
an i riberpréthetipeerd progesserdAnprevipiisiy dudeiibdd infeonjhactionstittucde detdudieg polidyed24 in
retai - ' ' [ [ ret,abl.e file which
of ¢ rotite 2 nbGEA St GREARD A emp Rl b 1o bR MNE MEUE ks R’

i Nt erR5PETSATs &sPreiplly whemneve supthgdp prsclsingodeploapdl thap krsackipaged fot be tdeewidespsiad tagdit
st or ggguéd uehe record processor those instructions that have been :
designated i o be retained.
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processo&§Lﬁ4 @ﬁocessing an interpretable Eels generated Qé@a

cor nmuni Cat 888 system the interpretabl e Eel's conprisi ng BETEM28¢ne
recorded service processing event andlat |east one instruction for
processing the recorded service processing Cv event, the record processor
conpri S ngin s8th 10685 'de RGBT Als RULRAS FraRbBP SESHNGELY L POIRI GODY 3
at | east one nenory space, one | nterpr gler recei ves and
par s@s sethef methedspp dheateceived ﬂn@n>r¢telald$o teternming ifrang traathrods i thet interpretaide yshcsﬂmbe

Pl RERGESAES lified RIR (G SN PLARERS! NhCENER LBl oyl I Sl EE B2

y executing t e i nst fuction & ‘gerer a roces8si ng
envi toraektcribad belftie Qbenist. eostensiéio af explcapcﬂnt@ Getbupind &r the grpgnagidngpledable

per sipgdneiak l¥e 31§ dnlthd 'ilgxraé' i Bs h]reqﬁniéa(ag'@% Q&%oq?‘t Ql?&g§ g)résgxrxt ?xr 91? E‘iﬁ)?ﬁrg 9pke

recorded service processin event e FECOF process

- wher @resessing donsaues with siep dHtdio rhe deseriben befov. | Qthenyisee thalsleg giatddemetbodsprozpdeded

I Nt O L EerROESvSE SR I\ Sie04r8 Hrokk ' 42. The record processor of claim
40 mﬁerg?h théﬁ%nstﬁuctloﬁ §m§§%2%¥?6ely upl oaded into the persistently

stored |1 AL bESRORREACHS holdlof BEHI GRALES ald Yl fhodcle &t{;&ks‘ﬁc%hg%ggig fng! Beord
43. A record processor processi ng an executa% fite

conmpFicese hiary epd membe éomléﬁ'ﬂ@é@hwlﬂa% maintenence peocsisrilt @ecap\podb'ssmng:sewmd or
the rarQLchiRNO&ERRQons ala o'?:gth@r% @Jesaapms}gxge execution environment

into which the executab file1s and executed to acconpllsh
processi n@uﬂfueﬂlﬁﬁe Scﬁcgs‘é' cgeskﬁ)ﬂ Q&Qﬁes 'aﬂgwﬁlv?éaggmze that t 3uAGadiaR I\ﬁ\‘%? tﬁlﬁﬁ'ﬁfe-

-1 3 MAY 2 A met hod for processin an execut

cr eat“é%ip‘t?fﬂblf le@mwﬁwém%%ord@r% piay lso beeontroliedser l@fcr@éy vieomplislied by skeryting

wher gbde HhNGe @Aﬁ@rﬁi&a@m eInf dthe v@d?ﬂ'p rb'n%ﬁﬁ rébmih g %§ctk BNGaRErsY bR LRARES Bxﬂlgca%%ﬁpt

and at | east one instruction fo proceSS|n t he sefvice EFOCGSSIng event

the Retidhe &saET ditagecting S84 @ﬁfgteaarretﬁlé@:ém grhrsTe ot the gbecking 9fdibran, gentents

comMumd tﬁahbl@&ﬁn 161 REKA mePBdl NG (hdRc&Y E%&Eﬁ@rl 1orrh Wheh ﬂ{e%t%rﬁﬁ&ﬂfe'l@&ecuted
envi fonnment; and executing the executable 8le to acconplish processing o

t he é?\rﬁce@%?‘ifésééa ng event using the instruction. ' t 45. A record
processor coug % a.communi cations network for processing an
PP 0% ‘88

interpretb ETOt BEPCByO: Aed eamvlAi: e rd IBtM Khe wepord processor, is.

i nt eepndhdalbloesekiil @ll cepRidestidd hr@ lprds @RS LIf,OiNestpIMAC R B REERHENInLUBDL are some
recor.ded durlqgﬁierV|ce pr.ocessi ng of t'he communi catj ons network and at

£dy Presght lb%d@%? Prgcassass: hanyp elep pP W thedntarprelatle is exampiged to

Ir ecosed ifrne asissirg GQiﬁﬁHdn&b.ﬂ gre S f-dof@fded OlTendICINeR b - dHHbr 1O FBCIRFQCIASSHAPNB026 and

envi r onnent east ope nenory space; and at | east one
int ePrBFcéff’B’F g@%‘%%@” {eAds ip fpine *it?Pgw@ﬂw ronrrent wherein the interpreter

rece]ves arses t |q£q ﬁreta e file, g the instruction into the

merory Spad DierP3h 8 o bl R oFemninie ST gPIE PLlHE T ppcessor theh sip

i nt erQl6et abéoateﬁlvl'}&:rdihy tiexaetiddsrigelbded dsnhdiidad bolbre@diadhé MmiéPRIBRTRE YeaANAGE -
runtime enviro‘nment, namely as code 640 in memory space 630 as shown in Figure 6. As described earlier,
functions from library 620 may also be brought into memory space 630 as needed to support execution of the
interpretable. As library functionsv are placed into memory space 620, loader/interpreter 610 builds a
temporary table mapping function names to memory addresses representing the entry point of each function
instantiated in memory. This allows finding the correct memory location to jump to as each function is

'invok‘ed. Those of skill in the art will recognize this as customary process known as runtime binding.

_Referrir_lg again to Figure 10, in step 1010 loader/interpreter 610 locates the main entry point of the
interpretable as it has been deployed into memory space 630. Execution of the interpretable then proceeds.
As described earlier in conjunction with Figure 6, the instructions in the interpretable will then typically cause

a session reconstruction space 650 to be created within the memory space 630 and various service-related and



46. The record processor of claim45 further conprising a persistentI{y;MAY 2004
stored library ¢coupled to the interpreter, wherein the library is a
repositoPVD?U%4W%taining the instruction ,1 ;t. whereby th&CTASOPRSES on may
be retrieved as needed for subsequeng,processing of service processing
events. ,. ~I ~3 6 AMENDED~-SHEE' 1 1 3 MAY 2004 . 47. The record

processor of claim46 wherejn the ins{ruction obtained fromt . :
i nt er PR At oyects ﬁ°§>euﬁftaa@&& thfffla- fﬁl’é iRyt afreei.eé 31 thegexesign PZ?& igterpretable is
pr oceggamulaied dyawithidGthehiedoed prédassor RGHI thet dxadutios ofethedhterpadtabldipl eanisieted., The

into the |ibrary respqnsive to-an indicator, within the interpretable file.
49. ACKEERIASPT %ﬁ%%@é%%mg al5h cape Apta F%Efowa“?f*rte&Pf&&xw‘)ém&ﬁ#ﬁﬁi CRF PPl if

Net WofLK réddrd f6ceSs@bsSondilg sEihNERaNE REAEHE REm aWbIEkRbRodel2sl S¢6ioi, tifenciny shtput file

conprises at.]east ope service processing event _and at |east one ..
or 1Y oA bl a5 & SHOUTIRE aBb o T SOEES SHG Y Shre o seob ag contining
COoNpr {hg iniiRhidgBlafideiTsheubicpiba vicognt.he event record fromthe communicati ons
network; | oading the instruction fromthe event record into an execution
envi r onmenfas iRiichtedXaGiepl 1030} REord§ FbmUdhieRNintOstaGgOEIR) na} bpradesdiang vplatbdss
service g&ﬁgessin .event .. 50. method, in a record processor including a

st or afggd perechiion ol inlfmrta¥essor processes a recorded service

processi ng.event fro onmuni cat i.ons. net wor k,. f.or. opt ai ni o
ot ruct | oM otz L3, i SPoieRn L dPS ineboiohie s ey L VR B OP pE Becsrpepgion are
conpr ogtpitastflesdrgpfted repareiraprét@nttd douipet 6T BRceaing s sieglevintérpeemble is then
Interpretable fil onpri. si I nstruction for processing the service
procegg?%ge Véﬁ?#ﬁgiyggwfphggfhgﬁinstruction fromthe interpretable file;
storing thE I nst.ryuction,in t of .the,r

. ) ) table fil
The 1 net rubie déisrophive e oo D Ate o e e b B SR fen SR LR

i nst r seevicofunttdnglitg Gessotdasceseitlvi prefeped eabaiiment ©f thatprestik invanger i w8l be useful to

processor control li.ng a comuni cati. twork to provide services,. t
0o o8 o AP 1 o £ R R e BT Bl ekl Rt 1 1 no: 35
ANENDED 5EJI‘he pro:cl:‘es§

ol}”Fngrg qg’%egins in étep 1102 when a new service has been developed in service

development environment (SDE) 406.

In step 1104, a service developer performs further operations within SDE 406 to assign dependencies
to the newly developed service functions. Preferably, code dependencies will be automatically included

whereas data resources will probably have 1o be identified explicitly by the service developer.

In step 1106, copies of the completed new service function are distributed to the many network
.. control/service processors 410 in network 400 via NMS 404. In particular, the new service function will

Jikely appear in session processor 412 and library 420. '

In step 1108, sometime. after the new service function has been deployed, the new service function is
accessed in the course service processing and session processor 412 generates a corresponding event 413,
Eventually, code-let builder 416 will find the presence of the event in the code-let and add the corresponding
record proéessing function from library 420. This record processing Tunction was likely added to the library

L

upon initial service deployment in step 1106.

In step 1110, the code-let is packaged as an interpretable and dispatched to a record processor as

described in detail éarlier.

In step 1112, the record processor that receives the interpretable recognizes new functionality not
already contained in its local library. By the process described in Figure 10, the record processor may

automatically recognize and retain the new service function for subsequent intérpretables. Furthermore, as



at |east one session processor that executes service |logic and'genquq@gzmg

| east one raw session processing event; i at |east one event bundl er
coupl ed W® &1f#340essi on processor, wherein the event bundl fCTBHI0EE845 t he
raw session processing event fromthgzsession processor and assenbles an
event collection; at |east one code-let builder coupled to the event
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service processing event record of claimSS wherein the event data is
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of the processing nethod. S7. The service processing event record system of .
claim SS wherein said processing nethods is in the formof JAVA byte-code.
S8. The service processing event record systemof claimSS wherein said
processing nethod is in the formof applet code. S9. The service processing
event record system of claimSS wherein said processing nethod is in the
formof servlet code. 60. The service processing event record system of
claim SS wherein said processing nethod is in the formof JAVA BEANS code.
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System.out.println(myType + ":' + myNumber +'' + "dlaled=' + digits + ' '+
timestamp);
}: // dialed_digits
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public void ring (String timestamp)
{ .
System.out.println(myType + "' + myNumber + ' * + "offhook " + timestamp);

|5 '

5

// Invocation state.
private boolean invokedStandalone = false;
/! Constructor

public BillingTest()
{

} // contstructor
public void doFilelnfo ()
// File Information.

Datum filelnfo = new Datum ("File Information");

fileInfo.add ("FileType", "Call-grouped & Timestamped Phone Operations");
filelnfo.add ("SourceTypeVersion", *1.3.1");

System.out.println (fileInfo.toString ());

¥

public void doSourcelnfo ()
// Source Information.

Datum contextData = new Datum ("Source Information"); v /
contextData.add ("Source"”, "Switch 153 - 1503 Main St., Garland, TX");
contextData.add ("StartTime", "Jan 02 1997 03:00:05.3");

contextData.add ("StopTime", "Jan 09 1997 02:59:11.2");
System.out.println (contextData.toString ());

b

public String doCall_00000 ()

{ : .
// Participants: call 00000,

PhoneDevice phonel = new PhoneDevice (';2 149367856", "POTS");
PhoneDevice phone2 = new PhoneDevice (*9727291000", "Business Set");

// Call 00000 Sequence
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phonel dlaled |_digits (phone2. get mber() "Jan 02 19997 03:00:06.8");

/"...

return ("..."");

I

public String doCall_00001 ()
}{retum ("...");_

/ ...hru doCall_00499 (...
// Fast Index Function.

public String doCall (int i)
{String result;

switch (1)

{
case 0: result = doCall_00000 (); break;

case 1: result = doCall_00001 (); break;
/...

. default: resuit = "Bad Index.";

}s I/ switch

return (result);
}; // doCall

’ public void doProcess ()

/! File Information,

doFilelnfo ();

/! éource Information. 1

| do‘SquréeIn‘fo O;

// Start processing calls. -
int number_of calls = 500;
String result;
for (int i = 0; 1 < number_of_calls; i++)

{

result = doCall (i); Systcm.out.pn'ntln (result);
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Yol doProcess 0O

public static void main (String[] args)

{

asths

BillingTest billi-ngTest = new BillingTest();

billingTest.invokedStandalone = true;
billingTest.doProcess ();
}: #/ main (...)
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1?@@ Sahgd Wbre service processors that control the transport network tao erfon'n services for the pluralitﬁe
iy of%&@sé x(araté( FeL O 6t dvbats 2SSl m@e &:ﬁr@% deberlll Y dd- t@h%(}e@ba?as(&f- dRef
Ehhk K:I%r}ts or%orégl-gtrucnons for processing recorded events; and.
one or more record processors that recejve the records of events from the service processors, extract
the instructions for processing recorded events, and process the records of events using the mstructlons
btained therefrom
2. The system of claim 1, further comprising:
a network management system that distributes the instructions for processing recorded events to the
service processors.

3. The system of claim 2, further comprising:

a service development environment wherein the instructions for processing records are created and
sent to the network management system to be distributed to the service processors.

. 4. The system of claim 1 wherein said instructions are executable code in the form of JAVA byte-code.
S The system of claim 1 wherein said instructions are executable code in the form of applets.
The system of claim ] wherein said instructions are executable code in the form of servlets.
7. The system of claim 1 wherein said instructions are executable code in thé form of JAVA BEANS.
8. The system of claim 1 wherein said instructions are executable code in the form of serialized software
objects
9. A system for broyiding communications sefvices to a plurality of users,
comprising:
a traffic-bearing transport network coupled to the plurality of users;
one or more service processors that control the transport network to perform services for the plurality

of users, generate records of events associated with the performing of services, and transform the records of
events into an executable file; and
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14. The system of claim 9 wherem saxd instructions are executable code in the form of serialized software
- objects.

15. A method for providing services in a communications network wherein a plurality of users is coupled to

a transport network that is controlled by one or more service processors, the method comprising the steps of
generating from a service processor a record of events indicative of service processing events;
converting the record of events into an executable file;
conveying, in the form of an executable file, the record of events to a record processor; and.
executing within the record processor the executable file to accomplish processing of the record of

events.

16. A method for providing services in a communications network wherein a plurality of users is coupled to
a transport network that is controlled by one or more service processors, the method comprising the steps of :

.generating from a service processor a record of events indicative of service processing events;

addmg to the record of events one or more instructions to be used by a recerd processor in processing
the record of events;

converting the record of events into an executable file;
conveying, in the form of an executable file, the record of events to a record processor;

extracting the instructions from the record of events into the run-time processing environment of the
record processor;

executing, in the record processor, the instructionis extracted from the record of events to process the
events recorded therein; and

outputtmg, from the record processor, the results of executing the instructions upon the events
conveyed in the record of events.

17. The method of claim 16, further comprising the step of distributing
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conveying the record of events, including the processing methods, to a record processor;
- extracting the processing methods from the record of events into the memory of the record processor:

applying, in the record processor, the processing methods to process the events recorded in the record
of events; and

outputting the results of the record processor applying the processing methods to the events recorded
in the record of events. '

21. The method of claim 20, wherein the adding of each processing method is selectively done based upon the
types of events present in the record of events. '

22. The method of claim 20, further comprising the step of retaining the processing methods in a persistent
storage associated with the record processor for use upon subsequent records of events.
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" 10%8?4( Yhesrdemprosassingsvent record of claim 23 wherein said event data are present in the service
processing event record in the form of invocations of the processing methods.

25. The system of claim 23 wherein said processing methods are in the form of JAVA byte-code.
26. The system of claim 23 wherein said processing methods are in the form of applets.
27. The system of claim 23 wherein said processing methods are in the form of servlets.
28. The system of claim 23 wherein said processing methods are in the form of JAVA BEANS.
29. The system of claim 23 wherein said processing methods are in the form of serialized software objects.
30. A record processor for processiné an interpretable file generated by a communications system, said
interpr.et_able file comprising melh?ds and recorded service processing events, the record processor
comprising:

a general-purpose processing environment comprising a memory space; and

an in.lerpreter/loader that receives and parses the interpretable file, loads the methods into the memory

. space, and processes the recorded service processing events in the interpretable file by executing the loaded
methods in the general—purpose processing environment. s

31, The record processor of claim 30 further comprising a persistently stored library of methods and data
needed for record processing.

32. The record processor of claim 31 wherein one or more of the methods obtained from the interpretable file
are uploaded into the persistently stored library.

-33. The record processor of claim 32 wherein-the methods are selectively uploaded into the persistently stored
library responsive to indicators within the interpretable file.

34. A service processor for controlling a communications network to provide services to users coupled to the
network, the service processor comprising: :

at least one session processor that executes service logic and generates raw session processing events;
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36. The service processor of claim 34 further comprising a code-let building policy that controls how the
code-let builder processes event collections and adds methods to create a code-let.

37. The service processor of claim 34 further comprising a dispatch policy function that controls the
formation of interpretable files from code-lets and controls how interpretables are sent to record processors.

38. A method for managing the distribution of instructions to record processors from a communications
system that generates service processing event records, comprising the steps of:

adding instructions to a service proéessing event record to form an interpretable file;
identifying which of the instructions are to be retained by record processors ;
designating in the interpretable file which of the instructions is to be retained by record processors;

~ conveying the interpretable file to a record processor; and

uploading into the persnstent stora ge of the record processor those instructions that have been
designated 10 be retained.
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miemory space; and

at least one interpreter that receives and parses the interpretable file, loads the
@ instruction into the memory space, and processes the recorded service processing event in the
interpretable file by executing the instruction loaded in the general-purpose processing |
environment.
40. The record processor of claim 39 further comprising a persistently stored library
instructions and data needed for processing the recorded service processing event.
41, The record processor of claim 40 wherein the instruction obtained from the
interpretable file is uploaded into the persistently stored library.
' 42, The record processor of claim 40 whex;ein the instruction is selectively uploaded
into the persistently stored library responsive to an indicator within the interpretab}e ﬁl__e.
43, A record processor for processing an executable file created by a communications
system to represent at least one service processing event, the record processor comprising a
general-purpose execution environment into which the executable file is loaded and executed to

accomplish processing of the service processing event.
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service processing event and at least one instruction for processing the service processing event,

the method comprising the steps of: _ '
receiving the executable file from the communications network;
loading the executable file into an execution environment; and
executing the executable file to accomplish processing of the service processing
event using the instruction.
®
45.  Arecord processor coupled to a communications network for processing an
interpretable file generated by the communications network, the interpretable file comprising at
least one service processing event recorded during service processing of the communications
network and at least one instruction for processing the service processing event, the record
processor comprising:
at leasf one general-purpose processing environment comprising at least one
memory space; and
at least one interpreter coupled to the processing environment, wherein the
interpreter receives and parses the interpretable file, loads the instruction into the rr.lemary space, |
and processes the service processing event in the interpretable file by executing the instruction
loaded in the memory space.
46, The record processor of claim 45 further comprising a persistently. stored library
coupled to the interpreter, wherein the library is a repository for retaining the instruction

whereby the instruction may be retrieved as needed for subsequent processing of service 4

processing events.
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48.  Therecord processor of claim 46 wherein the instruction is selectively uploaded

into the library responsive to an indicator within the interpretable file.

49. A method for processing an event record created by a communications network in

the course of service processing, wherein the event record comprises at least one service
processing event and at least one instruction for proce;sing the service processing event, the
method comprising the steps of:

receiving the event record from the communications network;

loading the instruction from the event record into an execution environment; and

executing the instruction to accomplish processing of the service processing event.

50. A method, in a record processor including a storage, wherein the record

processor processes a recorded service processing event from a communications network, for
obtaining an instruction for processing of the service processing event, the method comprising
the steps of:

receiving from the communications network an interpretable file comprising the

instruction for processing the service processing event;

'extracting the instruction from the interpretable file;

storing the instruction in the storage of the record processor;

retrieving the instruction from the storage of the record processor; and

applying the instruction to process the service processing event.

51. A service processor for controlling a communications network to provide services

to users coupled to the network, the service processor comprising:
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assembles an event collection;
at least one code-let builder coupled to the event bundler, wherein the code-let
builder receives the event collection from the event bundler and adds at least one

method to create a code-let; and

at least one dispatcher coupled to the code-let builder, wherein the dispatcher

receives the code-let from the code-let builder, creates an interpretable file, and

sends the interpretable file to a record processor.

52.  The service processor of claim 51 further comprising an event bundling policy

function coupled to the event bundler, wherein the event bundling policy function controls the

manner in which the event bundler aggregates and filters the event, and sends the event
collection.

@ B 53.  The service processor of claim 51 further comprising a code-let building policy
coupled to the code-let builder, wherein the code-let building policy controls how the code-let
builder processes the event collection and adds the method to create a code-let.

54.  Theservice processor of claim 51 further comprising a dispatch policy function
coupled to the dispatcher, wherein the dispatch policy function controls the formation of the

interpretable file from the code-let and controls how and when the interpretable file is sent to the

P 3

record processor.
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55. A service processing event record for representing at least one event occurring
P, during service processing in a communication system, comprising:
at least one event data describing service processing that has transpired in the
communications system; and
at least one processing method that describes to a record processor how to process
the event data within the service processing event record.
56.  The service processing event record of claim 55 wherein the event data is present

in the service processing event record in the form of an invocation of the processing method.
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57.  The service processing event record system of claim 55 wherein said processing

methods is in the form of JAVA byte-code. -

58.  The service processing event record system of c!aim 55 wherein said processing

method is in the form of applet code.

59.  The service processing event record system of claim 55 wherein said processing

method is in the form of servlet co&é.

60,  The service processing event record system of claim 55 wherein said processing
'@ " methodisin the form of JAVA BEANS code.

61.  The service processing event record system of claim 55 wherein said processing

method is in the form of serialized software objects.
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