;e3e|. N 6T * y w~ WO 00/ 085G5 METHOD AND SYSTEM FOR AN | NTELL M
DI STRI BUTED NETWORK ARCHI TECTURE 2 ﬂmwmu\mmﬂm 5 The present on
rel ates generally to network sw tchi connunlcatlons system and
nor e particularly toya method and systemsdbor an intelligent distributed
network 3| Pkﬁﬁgure for service processing. A network ser\iceudoS o4
functlon per ornmed by a ( 10 comruni cations network, such as data or

tel ephony, and its aSSOCIated resources in response to an interaction with
one or nore subscribers. Far exanple, a tel ephony network resident service,
such as call forwarding or voice nmail access, can be invoked by a

subscri ber by 15 dialing a special sequence of digits. O her network
services may be directed at assisting a network owner with security,

val i dation) and aut hentication. Adding or nodifying a service requires
changes to be nade in the comruni cati ons network. 20 Most conventi onal

t el ecomruni cati on netWDME$HaDeANDHBUSEEMOFOanﬂr@Nﬂﬂﬂﬂﬂ&EN%MtCheS and
conmruni cat i on devi ces. R EQTWRNt egr at ed or

i mhedded processors operated by proprletary softmare or firmnare designed
by the switch manufacturer. Typical| 25 the switch manufacfturer's
software or firmare e %ﬁﬁ%ﬁﬁ %%%.?%ﬁﬂnﬁ?ﬁﬁﬁe%§$%%?59%ﬁys%?V|ce

pr ocessi ng, madwquxawiﬁdnindemnIatxeknammmunxqpEumhme$y@tkmnamagemeat
This means that, t e t ice or
nodi fy an exi St ng ser vs}éetVép do},!tr?/\gr%y% er}e\r/qgégn%\?\n “2 ?ﬁa‘ynetv\or k
must be revi MWQ%%&QW‘%\W{W'if%ﬁ\"tﬁ%%tiﬁ%r%er‘(/lce P%”OW?W‘B)BSGB Z
0 JAN 2003 PCT/ US99/ 174n241eTt{rm>:fJaC§eﬁ\hactetm meﬁmkm@nlbarﬂerrﬁlécﬁﬂeyemt

S igh Tode! SRR LI S AN SRULACLULEN % 4 SuLL s cAL ELLh oy el gprent
t'esti'ng and depl oynen T e new Softwar e ne re evel op,
test and deMkﬂF assocmated resources in response to an lnteractlon

with one or more subscribers. For example, a telephony
network resident service, such as call forwarding or
voice mail access, can be invoked by a subscriber by

15 dialing a special sequence of digits. Other network
services may be directed at assisting a network owner
with security, validation, and authentication. Adding or
modifying a service requires changes to be made in
the communications network.

20 Most conventlional telecommunication networks
are composed of interconnected switches and communication
devices. These switches are controlled by integrated or

( imbedded processors operated by proprietary software or
firmware designed by the switch manufacturer. Typically,

25 the switch manufacturer's software or firmware must
support all functional aspects of service processing,
call processing, facility processing and network
management. This means that when a network owner wishes
to implement a new service or modify an existing service,

30 the software of every switch in the network must be

revised by the various switch manufacturers.
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S the new software is | engthened because the code size at each switch grows
| arger and nmore conplex with each new revision. Thus, this procest Jahdllf ake
several years. In addition, this increased conplexity further burdens the
switch processors, indgeases the chances for switch 10 mal function, and may
require the nodification or replacenment of the swtch. e fact
thgt mul Y PP¥0458% wor k owner s dgpend upon a conmon set of s&f?@%w”g%

manuf acturers results in two undesirable situations that |imt conpetition.
IS First, a manufacturer's software rel ease nay attenpt to incorporate
changes requested by several network owners) thus preventing the network
owners fromtruly differentiating their services fromthe services provided
by their conpetition. This also forces sonme network 20 owners to wait unti

t he manuf acturer incorporates requests fromother network owners into the
new rel ease. Second, a switch software rel ease incorporating a function as
requested by one netwahle darer dhat rpleementvoaknewnseiviscdi¢énarent

uni ntenti Ongulxche%@%lasc%%ﬁ taleffteofe%i %%%@%\9@&% QWREE$esThese

probl ems have becone intol erable as dermand for new network services has
i ncreased efPERERLI AITYP ‘RREC T e qeassttl“fq P& opdRYPERts odusheonPlicr eased

subscri ber @E@tfltlvdatr}é, I MHeeasietk VJﬁé’dLﬁitr}édirtd) aévtéawM del3 tofantar akbiley
dIS qutlon tradlt nal nurrb r|n 1%“?%’ nor e gxlstlcated servi ces and

7 00/ 08 50 ecr?@ﬁeea § C8NGetittoR’ Thus, it
| s widely r @@@g:msz\ectqfhaqrmm lnaatqmr lerat cfriteectampeeneddht @eaichcoepor ate a

more flexi blx%\%acm Cr@atd Ntn AeRb Q¥ and, %wtge%ﬁqr YeGe sl 0girg. N
order to fully. appreci ai}e t’he novel . 5 architecture the present invention

her ei naf t er G Bed, E e TR ‘E%%ﬁxdttiyorfuﬁthteﬁebr”@d@\?éntt frior art
IS provided smittlehr efre:rcamns:), Al r@IRES ds AheReftemdayy flor Bw@dRE 1, a | ogi cal

reppesent at lnﬁaﬁf@fna@rdxpusar%mr&ahlf&;ﬂmé@wﬁ%ld&q‘&d' the present 10
invention) is shown. ol.ith ‘b&t which I's denoted generally as 20,

contains ser\i &@cﬁt”l?d"e%s‘? g”f%rﬁ‘“f}r cal | processing functions 24,
facility processi ng f et @ corese ,26t1m1dfaa:tswrtacﬂ1 rfuabriipd e2 Sie tAldrkobwhnkeese

functions 2% g\d pai Syg%?ﬁ%l r@é@ &Pdﬁﬁtc}xS(srlarﬁk}gra@%%r%nQesults

undi fferentiate by the group reover, functions 22,
24, 26 and 2@ &M® JBGYHERHR t5’n’e’5‘i=f"\‘/ﬁJthh‘5 U ddiMirte CORRE tdi5érRte on
propri et ary milwaid, orarend hat a sl ye f T@rﬁclimtmﬁr&?txtﬂ’lea’asieo N uftacigpterto As a

result) thesg fd (‘btllaq{g%%% 1[2 £Lannat, by %qlflo%gathout t he

aid of the rranuf cturer dovvn ervice eve opment  an
i mpl ement at itOWS AREV GRS B esh e h‘ée‘é‘ﬂ@tk FAAWTREhfi TR £ 58w servi ce to market.

The devel Oprlﬁrnf éﬁl:fernﬁﬂé@-ﬂdg i m&yﬁtsa@v{céﬁrﬁ&&@sbhé:adérﬂr@sewdwdézﬁt a
pr ocessi ng, gc[a 25 OCGSSI n eratl ons are Oa{l;n&?refore,

const rai ned B tHe- e %%Yh?le? s c Jf?o‘? cﬁeeﬁ SPID S Bt switch
har2war e andowuodt ware, wand theil nhbeemamdiaicftmwt yinforstedéshi ng and

ol errent g AAchists ve sbandends. nd0The SRLH 6oL RE00Rs! N, funal i ans 22 are

ericoded within the nmonolithic swtch and onl| | ow |'ocal control of
this processs%%l%ré‘a oh FBé'éthéPéth’%ﬁ?eﬁ?%e%%%l 1nC°rP°ratlng a

function as requested by one network owner to implement a
new service can unintentionally become accessible to
25 other network owners.

These problems have become intolerable as the
demand for new network services has increased
exponentially over the last five to ten years due to
increased subscriber mobility, increased variety and

30 bandwidth of traffic, dissolution of traditional

numbering plans, more sophisticated services and



-3 WO 00/08S65 2 0 JAN 2003 PCT/ C1S99/174? d the nunber dialed. This

| ocal. information is interpreted by a handcoded process engi ne t@jl\ ?‘@gri es
out the encoded service function. The call processing functi ons2 ri\

hHar d- coded and provi dg call origination and call 5 termination functions.

Thi s procegg oﬁfﬁ&é@' |y brings up and takes down individual ceppgghs,pas,to

conplete a call. Likewise, the facility processing functions 26 are al so
har d- coded and prOV| de all data processing relating to ( the physical
resources involved in a call. The switch 10 fabric 28 represents the

har dwar e conponent of the switch and the conputer to run the nonolitha.c
software provided by the switch manufacturer, such as Northern Tel ecom
Inc. The switch fabric 28 provides the physical facilities necessary to
establish a connection and may 1S include, but is not limted to, bearer
devices (T1's and DSD s), switching matrix devices (netvvork pl anes and
their processorsr)e, Jd cé AV 5 ts,“LloqrpaI ,I%r%ce(sjl or.s, (Vﬁi%?l |l 3PN 4-APD) and
speci al i zed Ci Yents C{lcon Ter ence port’s, one sg) 56 In an
attenpt to add?aés§1€tvhé1%ﬁ"é¥ﬁﬂb®q<§hquﬁd Pp?%blté?rsl“qq@qrrﬂt@r Raticdifal

Tel ecomuni catiieahnis 1dnivay, anel éf&ﬁﬂ@,p&ﬂd’bl@ﬂ@rﬁﬂmlésﬁidm@ mﬁlﬁdﬁe
Institute endorsed t | TU-T | é ent_ Net wor k St_randar N').
Simlarly, 9%sre e r&lo?ré%%lrt%% c?cprfscﬁﬁ% e(hcfvei\]fetvmr k Standard
("AIN"). Alt houghl tdesere wot stlaeder eserdi firerentnign etmmnataﬁmarand

evol utionary s1atend ey NaVES &l TRShg | S8+ G 1 OB SEINES SN HAs! ¢

concepts. Accordingly, these standards are viewed as a single network

architecture HW%l%‘ht the BEPVI¢ed p‘l’b%s%?ﬁ'@r?%%t"r%r@%[% & “depar at ed

f[om t hgl SWi tfh USI ng m@eefi\hla@dt(fj\lzht@ymlipcé Ul &Fical %ﬂﬁéﬁer@mro&oul d
esuma ro rvice creatin AP1

2003 f CT/ {JS9 tll? and dgg?hm %crrl]le‘%/\‘/a‘ erl\%%e %%ﬁ:&ls’r%gtr%amp(reﬁ_%

whi dfi s esserﬂtrl\éﬂrr'yl%.nt ab$ eS]@@WI‘SerVIf- cdeopgiepehe ediv 1 Beh 1 dhigBl deks (" S BB" )

to be i nvokedjeshu;ﬁm Fegb¥eDly YPE Db cabdntADCOr SbNgidd ghiseappipach, a

nunber of SPeallCRBLENBAL LYPESLIOLeLs ORPTALS IugoniAncllon Jith 2 SLP

t oprovi de servi ces 10 net wofk suDSCribers resu new or potenti al
servi ces are RYAReTH DY ﬁ‘h@c"eé@fs#|?1@SHBBsaI'W4'P\F1@)rfa¥PNCar%ﬁM t édtluraef, whi ch

i's denot edlow@lﬁ%@ﬁléﬂs bogiza| | ¥6 saamrm esrd hﬁhrfdl-ﬂfddélﬁs of
0i nt CP )42) and a

themonolithic switch 2 vi ce Cont

Service Swi tcll’ﬂ%egrr?jo)c%‘? égﬁi‘ﬁllgé %?I\H%%‘?‘ﬁ]gs?‘%t P2 cont ai ns
t he service prowessshgf uMoreomerqummmcaas 2he BSP mchrswit&mrmg System
ad1Scontain_thes (ahla PEOCERST Bi { NGRS 2AL LACLAA LRI ORGSSINIT funct i ons

26 and the swtch fabric 28. his case, the call processing functions 24,
facilitypr ocSREPRE FHAEY Bﬁ%t%r‘aﬁdt]ﬂ"ﬁ% ‘é%ffcﬁr@réb‘f“’il%u@%c%‘l‘%r@ coded,
i nterm xed andammﬂaéf:efeﬁtl aheda as2usynbohézedfbycthengroup 46, The Ser vi ce

Swi tLi ng Poi o 4 (5 §SE’a)mb§ ‘fHBgik%é' wi‘PQ{a‘ﬁ Lhat,fgsifes,at a switch in

order torecogni ze whe ubscrrber®s si I'Nng requires norethan sinple
routing based"3brERGEUBEH tHélﬁhnﬁépwéléP@ﬂ sepBirRe SSPekoRpemdscidrt her
handl i ng of tbeptahknwhiclieni,taAbt iatesasegueny EBEtCOFEreeinhangl i ngewf the

call to ther egghg §(e?Pthm \M}_e%h 6§.§‘§rﬂél gl !LX acts as evgagggaseserver for a

nunber of sw Thi's di vi sion Of procéssrng resul s'in BTYT badr ng of
-the inf requen??zﬁyéﬁstl ﬁélé-oﬁggmeﬁglﬁaskdéfiahaﬁapﬁﬁglggecﬁagn@br vi cecal | s,
froms he sw t phocEdktiher awe netthibsxmogerateoast ekl zahboardrays a bal ance

bet ween haVingoggﬁrgﬁgghl%y'Qhe manufacturer's control over their
proprietary switch hardware and software, and the
inherent difficulty of establishing and implementing
industry standards.
a0 The service processing functions 22 are encoded
within the monolithic switch 20 and only allow local

control of this process based on local data contents and
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WD 00/ 0$565 z o ~aN zoo3 f CT/US99/ 17424 nodi fi abl e, heavy burdened
repository serving the whol e network versus depl oyi ng a conpl el & JAAH3of
the repository at every switch. Referring nowto FIGURE 2) a diagramof a S
t el ecommuni cati ons syit emenploying an IN or AIN architecture is shown and

IS d_enotg,g gm&rglly s 50. Various custoner systens) suchp@fpas ][N
term nal % a ]6I rst tel ephone 54, and a second tel ephone 56 are (

connected to the SSP and Switching System 44. The I SDN 10 termnal 52 is
connected to the SSP and Switching System 44 by signaling |ine 60 and
transport line 62. The first telephone 54 is connected to the SSP and
Switching System 44 by transport line 64. The second tel ephone 56 is
connected to a renote switching system 66 by transport 15 |ine 68 and the
renote switching system66 is connected to the SSP and Swi tchi ng System 44
by transport line 70. As previously described in reference to FIGURE 1, the
SSP 70 is a dhenGiunyead dmtilélde t gl sf @PcEas iaftf o raWitogh iisn l@rt@&fpﬁ@ted

recogni ze when a.subsc s 20 signalin quires nore t si npl e
routing bas&d L?p&‘rﬁar}% dmﬂj?r‘é3 CHEl g‘gl‘f‘he%g‘g% 76 dshends furet her handl i ng
of the call amwidded tsemiideatfomnctiguer y Ther cedrl evtodessdinend wfcthensal | .
This query i% gl dHdv-dhed&d mof ﬁ%blrﬁ'és%%@ln%rtl%ﬁart%@ﬁ ez 4y The

Service Control 25 Point_ 42 is so naned because ch angal&rr}r t he dat abase
confent at tHEIRGEIOAEWEFAer (T AR T AN YaLi " Ehpsars to
subscri ber s axohnedted ddwrougii ivhieluainyeainatcanich g ts:mdccr’rpa&teﬂae CBLY IS

sent througmﬁéél&'@é NG hd n€a<:7 «%S%J}%c%s%'l‘ﬁ g WA S nhf%ant e Sfsd 74,

mhlch is 30 sinply a router nmessagi ng anong ese enents and
en thr ougﬁ‘%ﬁ' RIS ?l?chepma‘”tdc? e S’Giazl?roc(assmgz ®1ating 1993 WD
0 / OR565 PCHHSGH ITAZR Thesdurteayys alrat1Sefdiice dvanagenmentheSysdiem " | SMS")

s her A0S 252 SEOSIRILY il 0l Yool S OB B0
alterlng thé”l the computer to run the monolithic software provided
by the switch manufacturer, such as Northern Telecom,
Inc. The switch fabric 28 provides the physical
facilities necessary to establish a connection and may
15 include, but is not limited to, bearer devices (Tl's and
DSO's), switching matrix devices {(network pﬂanes and
their processors), link layer signal processors (SS7,
MTP, ISDN, LAPD) and specialized circuits (conference
ports, audio tone detectors).
20 In an attempt to address the previously
described problems, the International Telecommunications
{ Union and the European Telecommunication Standards
Institute endorsed the ITU-T Intelligent Network Standard
{"IN"). Similarly, Bellcore endorsed the Advanced
25 Intelligent Network Standard ("AIN"). Although these two
standards differ in presentation and evoclutionary state,
they have almost identical objectives and basic concepts.
Accordingly, these standards are viewed as a single
network architecture in which the service processing
30 functions 22 are separated from the switch.
Using the IN and AIN architectures, a network
owner could presumably roll out a new service by creating

4



5 operating logic and data stored within the SSP 70 and SCP 42. The | SM5 7B
has various user interfaces 80 and 82. This |ISM5 78 is connected) toy e SCP
42 by operations ( line 84, the SSP and Switching System 44 by operations
line 86, and the Integ{ligent Peripheral ("IP") 88 by 10 operations |ine 90.
The Intelligent Peripheral 88 is a device used to add functkep&sggrﬁhp

net wor k t WYY O%4P83%hot avail abl e on the switches, such as a vorce response or
speech recognition system The 2P 88 is connected to the SSP and Swi tching
System 44 by signaling line 92 and 15 transport line 94. Now referring to

FI GURES 2 and 3, the processing of a call in accordance with the prior art
W Il be described. The call is initiated when the custoner picks up the
receiver and begins dialing in 20 bl ock 1d0. The SSP 70 at the conpany
switch monitors the i dialing and recognizes the trigger sequence in bl ock
102. The SSP 70 suspends further handling of the call until service logic
can be consularell depltwidld 1WnevHeSSrg behieh Rprpores (B kR Ghdaryl §57

gecgsige and Siegldssséaén&mpugm ﬁéaﬁ?(éﬁ sYélr\Terpc_é hﬁlkweﬁéeﬁs&mﬂp%iﬂ@ﬁ. 1gge
receiy nd de s, the .message and.invokes the in bloc :
The Sti interbratis t o lE) Wi e np esed For R tiat 105 oY Thnct i ons
such as dat abzsel | ookepefdInurbetni s aaRPEeaon, & MWhpek AD6sPgheiSCP 42
retursns a 30 SSImEBESaPSed 0ihHer SSFA0de S t €bh NENSYSbeMy fHn I £081.6i pg the
handling of the call or_otherw se dispatches nessages to the_network

el enents to CATTY-oUt°The eotr %tn%%wg?kesggscrlbegir00?58%6§e§u£€fIAN 2003
PCT/ US99/ 1742any nnéb ock dd8ential heecxoncésisavoa bimibedclhy| tha S8Yshessage
is sent anonggihgsswitches to tear down the call and call detail records
are created by each switch involved in the call in block 11.0. The cal
detail 5 records are cofPRciRdOT chIN edbtlebiteardre esohiel b5 fAenetedr each
calhpto geriw@e@éféin% i$L4®?L}o@ﬁéi?k?nséﬁ@ﬁktég-Qhecbﬁhc9£@ﬁ33§fngh%$
conpleted in : e AN arghitectures attegpt to, predefine a
standard set %&gﬁg%%%?%n%w %F%u%€0%$t%li %%rY%?%s At 3t sk %?%eé.égﬁg e
standard funct?ondn@ra 3@9vhes dSwodelinat Bovaki 6USSEY bt @ndashi heking t he

swi tch. t Unf 0r$3}[zlﬂ@ér€| zyz% . a%?eﬂtlﬁ UWELEONSa i MBI ERe 3 & i kel yr%@eﬁéiﬁg It nb

conj unction ew technol ogi es or. unforeseen_service needs, cannot be

i mpl enent ed x‘frﬁ%gfo%ﬁ %Qt e‘?‘ll%‘?’{/%aﬁStrb‘?/éﬁ%u‘Tm nd¥t eSRIRG DYSERR fidt wor k

sof tMar e acr ossnbainy veadodldlptdoresindufthet hone,24f Baoelitwnction
requires cha n | cal | d , C .Orohnterfaces, the
inplenentati3%9%?£§ﬁ££€e€€§€%5§€?I?éi%ggtﬁgé ?ﬂ%g%$o§£§%§9bééde[g§ed unt i

t he changes 2ohhgecpatif Fed ®ylhroredessiygsfundatensg2ouptagutikeven as

draft standargscbayeigft enptedoso Psoadenchbessetcrf rhb-and24l N-support ed
i refuse endorse these draft

functions, equipnent syppliers hav .
st andar ds dueh?gg?ﬁ8d§aangF?ﬁ@lfﬁ§r%ﬁgenglggaﬁeBBﬁﬁFgéft?? 25 Referring
now b Fl GUREs¥mbphézprobessheogrgenefibe service creation according to the

prior art will be descrirhedseFhecBEtWREKLOWRERE BGUESESPA) N@W functi on
i nvol ving a nEM/setvicg,pnem/cal stat e, and nem/protocgl,in bl ock 120. If a
S

new cal | node upgtﬁgaa QGuéF that resides at a switch in order to
recognize when a subscriber's signaling requires more

than simple routing based solely upon the number dialed.
25 The SSP suspends further handling of the call while it
initiates a query for correct handling of the call to the
remote SCP 42, which essentially acts as a database
server for a number of switches. This division of
processing results in the offloading of the infrequent,
30 yet time consuming task of handling special service
calls, from the switch. Furthermore, this moderate

centralization draws a balance between having one readily
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30 decision block 122, a proposal nust be submitted to the standards body
and tshe network owner nmust wait for industry adoption of the nevg gifpidard,
which can take _g_  ~t WD 00/08565 Z 0 JAN 2003 PCT/ US99/ 17424 fromone to
three years. in blockyl124. After the new standard is adopted or if a new

call nodg), iS58t requested, as determned in decision bl ogl/dad, e
net wor k owner ‘mist request and wait for code updates from5 each

manuf acturer to inplenent the new function, which can take fromsix to

ei ghteen nonths, in block 126. The network owner mnust test the new function
and all previous functions for each manufacturer, which can take from one
to three nonths, in block 128. If all 10 the tests are not successful, as
determ ned in decision block 130, and the cause of the failure is a design
probl em as determ ned in decision block 132, the process nust be restarted
at block 122. 1f, however, the cause of the failure is a code problem as
det erm ned inpdifidbdiesi beablyobkrid@2ed repoantbaryt aeerimgst-hiei whohe code in

bl ock 134 apd thext eetisNg @églogqnﬁego%ﬂpqelgleo%gppgf lheal | the tests are

successful, as determ ned in decision block 130, and the manufacturer
creates theTSBPFIIEOrVad td&ER ™ f¥ 5% -deci si on bl ock 136, the network 2(1

owner nmust request a meMWeIRNNCQOKEIH G FURDM2L, he. ldlra@mafma@tfuraer and wai t
for dehvergq{ the t est d version in black .138. }1\] m@;ﬁ‘ﬁ t he network
owner creat & "?‘elrr\ﬁcc?e LAY FE R oﬁ”ﬂ‘@cﬁé‘l g 36, the network
owner nust ercdtidezxtmew er sihgwrofartdel s eraniote dugiengraldly earsedtdi.on t ool and
iterate through Ji tofBd &R RARHr & ddiat: o ae TRt nfia10sles gorrectly

|n bl ock 140. I'n either case, the network owner orns an
i ptegrati on fiESt (¢ iEmhnne Hat 3EL HII’RAVEs t§ére\Pih@é‘§ §tﬁ |3reoper at e
properly incanoek th4R.t A Systsyn tast smsicrﬁ&gt B tleeén rqun t erRNSWDX proper

di nati on bet n t e SCP and. .th ch bl ac 4, The et wor kK owner
rmg then coordi \Q%Iele szlhrm {CANEoUTE 9% de nt]g:]h 0 S'?Jhe % A}:fct sn tem o

.),~N 7003 44 Wy CAUgs6sg line 60 and transport line 62. The flrst
telephone 54 is connected to the SSP and Switching System
44 by transport line 64. The second telephone 56 is
connected to a remote switching system 66 by transport

15 line 68 and the remote switching system 66 is connected
to the SSP and Switching System 44 by tranébort line 70.

As previously described in reference to FIGURE

1, the SSP 70 is a functional module that resides at a
switch in order to recognize when a subscriber's

20 signaling requires more than simple routing based upon
the number dialed. The SSP 70 suspends further handling
of the call while it initiates a query for correct
handling of the call. This query is sent in the form of
SS7 messaging to a remote SCP 42. The Service Control

25 Point 42 is so named because changing the database
content at this location can alter the network function
as 1t appears to subscribers connected through the many
subtending switches. The query is sent through signaling
line 72 to the Signal Transfer Point ("STP") 74, which is

30 simply a router for SS7 messaging among these elements,
and then through signaling line 76 to the SCP 42.
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PCT/ US99/ 17424 rel ease to all switches and SCP's in the network in block
146. ‘The i npl enentation of the new function is conpleted in blogg.@ﬂ&mm
Referring now back to FIGURE 2, other 5 limtations of the IN and AN
architecture arise frgmhaving the call processing and facility processing
functions, nanely the SSP 70, operating within the sw tch. gg%§$;ﬁaﬁlt,
t hese fun®®B8HY¥Pust be provi ded by each switch manufacturer "G {Heir
proprietary 10 software. Network owners are, therefore, still heavily
dependent upon manufacturer software releases to support new functions. To
further conplicate the matter, the network owner cannot test SSP 70 nodul es
in conjunction with other nodules in a unified devel opnent and test 15
environment. Mreover, there is no assurance that an SSP 70 intended for a
switch manufacturer's professing environment will be conpatible with the
network owner's service creation environnent. This dependency of nultiple

net work owners upon 20 @ £ QI 38l Ofse3Wileh MIRRYLAehYr e8teRSUI tS 1N two
undesirable situations that limt conpetition. First ' nuf acturer's
I

i . a manuf
software rel éaseMray dtk ermpteNo S Grafe "CRATGEE e 08t £ B?piBVer a
net wor k owneps, atthus pexwenidngt he metneerek pewneud sfardietr akyeds to

di fferenti ating fihely sefyd oasud ram LIS SeIVies, By 9 ded Y obhelr
corrp;fetlu on. i's al'so glceiﬁrségncgan Wor G@gmiregéts' tothm:g;[s,@ugtoll tg gﬁ@

manutf act ur er AREEGYPGAL T ¥ t&2 §a gl Gtetew YietWortde covwvér 9 0 AR new
rel eass-dsgcqrzd, @@Mﬁmmtw% ard €l fase ddicamenatddeg 803Ankugetion as
request ed by one network owner to i enent_ a pew service can,

uni nt ent i onaITI?S}Sbgfc,sé& 4a%ccjegss‘qi‘?ﬂr?eeci‘ir)rep‘%)ttﬁ’eF{F‘Lhﬁeetsj\?/&;g)r Ié%ome I PBPor e,
despite the ildtrentidns-hel (BSP vandcs+woisseisi g GYHANTM 03 byChPg8e94ien424 of the

IN and AN anghid agd s,addie fiet Wor &y OMNSIE SLTigatd,on, tashinggapg depl oynent
of new services is still_ jnpeded because the netwrk owner dges not have

compl et e contOPRTFLORY HtestD ¢ o) T TG emdisrelt B8t 15 &hape

net wor k ser vides ihehawd et . td mahofurest adriermet dhe setwertkhesetprokbl esg, a
Separate Swit d-ngel 11 qg?- 1 teh i ! J SF"). architecture,
which is ref é_jl(rvr?ie:L rgtbglégecﬁqu,z&aﬁy %ﬂél%’o %ﬁiﬁ:&%ﬁ%@%ﬁ?’ﬁ%ggeggr ates the
SSP 70 from EPIIE SHIGH hgt By st et om. &t &% ilfy PR EEIFFRURESL, t he
sw tch intel [dsFeroel 1521 oaitreg NSy 4 hem cad |bypragcesdiing flumet i9anand4 and

facility pro ' 11 26 that are encoded in discrete state tables
W t F}g correspg:(rm}’c,if‘?{nggg?hrfaérJ -lc%egg%l state machi ne engi nes, which is IS synbolized

by circles 154 and | 56.NTher¢ iR ef g et A MBEHEY e W t3oh H&bri c functi ons

158 and swi t@tdd&ﬁiﬂ@%}@eaf@@piiﬁmad@rdmych f ég@giecmlt gﬂ@%dﬂif&frplégﬁ a
communi cati ons, network such that the switch fabrigc n tc

intel | i gence “I52" iy CE%?CWL}%%QSMAF??/ %%ﬂ%hﬁfsilc%ﬁjyatﬁf?lwca;’cea{’t (Sat\év‘let oget her, be
execut ed wi t hiws tdrees apecips ogesse, receven day eoeg ore-digldmg in

cor hgspondenaSiodin 145N) +HE §sswhbchei piel bigence 482 pddesd the
consi stent interface of non- servi ce- speci

I f .
non- manuf act Je?ljs’b%c?‘??iié‘lggﬁgfl%% EBFmbh-9 ecliééwri%%elsn. block 102.

The SSP 70 suspends further handling of the call until
service logic can be consulted in block 104. The SSP 70
then composes a standard SS7 message and sends it through
25 STP(S) 74 to the SCP 42 in block 104. The SCP 42
receives and decodes the megsage and invokes the SLP in
block 106. The SLI interprets the SLP, which may call
for actuating other functions such as database lookup for
number translation, in block 106. The SCP 42 returns a
30 S37 message to the SSP and Switching System 44 regarding
the handling of the call or otherwise dispatches messages

to the network elements to carry out the correct service
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25 An Intelligent Conputing Conplex ("I1CC') 160, contains the service
processi ng functions 22 and comuni cates with nultiple switch ig%ﬁl&ﬂﬂﬁpce
el enents 152. This approach offers the network owner. advantage %
flexible service inplgrentati on because all but the 30 nost el enentary
functiong g ved outside the real mof the manufacturer-gpggishdfrsepde.
Furt her W@P ﬁEnts may be realized by providing a nore unified
environnent for WO 00/ 085G5 '~ 0 JAN 2003 PCT/ US99/ 17424 the creation,
devel opnent, test and execution of service logic. As previously discussed,
current network swi tches are based upon nonolithic proprietary hardware 5
and software. Although network switches can cost mllions of dollars, such
equi pnent is relatively slowin ternms of processing speed when viewed in
light of ( currently available conputing technol ogy. For exanple, these
swi tches are based on Reduced-Instruction Set 10 Conputing ("Rl SC")
processors rimierck nt@he rEngehafc@ VA andtormudaht e i 887 each ot her

using a dat %&Wl@té&o@ AHOCHe SHO1RSs % 2ed Padohypteal £y suUpports
a transmssion rate of 9.6 Kb/s égmeen varloqidglatforns in a swtching

networ k. Thi&¢ sC&kt r%?rﬁjyl STREPTE vilieh ToraredY o=3er sBaFCRonput ers t hat
cont ai n pr ocesselsed utmi tige ata 200idvHzL etk abbve aﬁmehcghleathDMputer

wor kst at i ons é@@}dgf%Pé égp%%@éédFEggr€%§%ﬁggﬂ Qﬁgrf$§$fved089E

net wor k owners-heed o be a 0’ use end morks I ONS NS
proprietary Porheazdnarell The @¢ES%©tblhhme|%@rnﬁglanahue an bhpekligent

cal | processpfz ancii eﬂfvi‘é&?éﬂélﬁé}“ fehiagp nodeq and Bkt e1hi gent
conmuni cat i ons net wor k use i.n_a_ conmuni cati ons sgstenl The intelligent

cal | processor 25 may ?%%IBﬂea%dl%5¥c%fc?&%f?69ﬁ?ﬁa% h§™BEpFbrality of
functions wheredaef ahel eastanderof séheof ubidohsns Stseswpperpr at&ssi ng

O o FRERFLeeRFe Lt DECLUNCtLONS, | 2 AR P' PEESELNG, B0d 8y f cact

one of the funcfions 1S pr oCessin essor
executing th}@apdiu¢<a<|i¢¢iyl@t0fmmq>@$nsstem@ mxmleimﬁa@em st eiihghnode may

i ncl ude an '@ﬁ%%t@ﬁé‘&e&?ﬁ' | 234 0683 SPEn@PHYn &, r@ﬁpémcsr@omkgxycegwm cabl y
|inked to the -12 | AN 1003 ~t. CVO 00l 0856

arise in co junction with new technologles or unforeseen
service needs, cannot be implemented without an extensive

15 overhaul and testing of the network software across many
vendor platforms. Furthermore, if a new fdnction
requires changes to standardized call models, protocols,
or interfaces, the implementation of the service
utilizing that function may be delayed until the changes

20 are ratified by an industry standards group. But even as

. draft standards have attempted to broaden the set of IN
and AIN supported functions, equipment suppliers have
refused to endorse these draft standards due to the
staggering increase in code complexity.

25 Referring now to FIGURE 4, the process for
generic service creation according to the prior art will
be described. The network owner reguests a new function
involving a new service, new call state and new protocol
in block 120. If a new call model is requested at

30 decision block 122, a proposal must be submitted to the
standards body and the network owner must wait for
industry adoption of the new standard, which can take

-8-



rcmus~~mazn intelligent call processor and logically separated fromthe
intel.ligent call processor. The intelligent comunications netwo? & Jady003
include a plurality of intelligent distributed network nodes, a network 5
managenment system forgynonitoring and controlling a wi de area netwrk and
the plurality of int *Ilgent swi tchi ng nodes, and the w de area network

i nt er conn®A 0$Sehe plurality of intelligent distributed ndtGidf¥*noétds and
t he network managenment system 10 The above and further advantages of the
present invention nay be better understood by referring to the foll ow ng
description in conjunction with the acconpanying drawi ngs, in which: FI GURE
1 is alogical representation of various 15 switching architectures,

i ncluding the present invention, FIGURE 2 is a diagramof a

t el econmuni cati ons system enpl oying a typical intelligent network
configuration according to the prior art; FIGURE 3 is a flowhart for
generic call processing according to the Erlor art; FIGURE 4 is a flowchart
for generic 58PV BBecFRatnNERea¥EBF A nd™t BLPRE bffor AFEeT FIRSFESS is a

di agram of astehaeeamisi eadbperd systénmeenplogahl mndentes | hgent di stri buted
network 25 aEEﬁHEgEEHrea@”d@%%?%@ﬂ@ﬁeﬁﬂﬂthﬁgﬁoRrG§88ﬁ {gyengjon; FIGURE 6

is a logical unctional di agram o ecommuni cations system
enpl oyi ng annPﬁW@FklﬁﬁﬁFrdW§ﬁF|EﬁﬁéesﬁeﬁﬂérWaaﬁcﬁPfeE@@?eUP%a%%%o?HQMCe

wi ths the presggh maw@mth@meQOtEI@HBEe%eh% andi agwamuhtkushl afhognht he

| ayering of func nal. interfaces wthin an intelli rocessor in
accordance w-tR %ﬁg pFé§@hflﬁn Enfit hteef3m°n§g g £36€3 00/ 0856

PCT/ US99117424 FlI GURE 8hies nztvienk dwagramuisk| tsetathagneéhefnestiog of

pLOCGSS'ng conkexhs v%QMsafWh%Eﬁ%hs”%%Q'@ScﬁUHQH&E§c@u§§£V'&ﬁléﬁg'C
ecution environnment in accordance with the present i nventi on: FI GURE 9

i's a di agran®PPl G8tFalivng ORE &P §§rﬁ|eP&P5H§ oF“nﬁh%ﬁEdl%%fec¥§ atthin an
intelligent cakl tpsocesser not accorsatice  Watshdeherpirsénini awebnsion; Fl GURE

10 15 a di agpamd hisl! Aklng pheolakenactian gt poaged, ogkeebs 1N an

exanmpl e cal | "10 processing scenario in accor Ghte with the pr ésent
i nvention; FPEOREeT 2§ detiesidmec: inofegaféppcbeark b dcetBenprepess

accor dance whis tt he peesenitednwenbiloak ERGUREI:? hswavétpwehartahoe generic
service 15 crgathon Ushngmnaged o g3 1R, 2650RIR0GR: WhEN; Lhe present

|nvent|on
15 decision block 132, the manufacturer must flx the code in

block 134 and the testing must be redone in block 128.

If all the tests are successful, as determined
in decision block 130, and the manufacturer creates the
service, as determined in decision block 136, the network

20 owner must request a new service version from the

i manufacturer and wait for delivery of the tested version

in block 138. If, however, the network owner creates the
service, as determined in decision block 136, the network
owner must create a new version of the service using a

25 creation tool and iterate through unit testing to ensure
that the new service works correctly in block 140. In
either case, the network owner then performs an
integration test to ensure that all previous services
still operate properly in block 142. A system test must

30 then be run to ensure proper coordination between the SCP
and the switch in block 144. The network owner must then

coordinate simultaneous loading of the new software

9.



FIGURE 13 illustrates the use of simlar tools during service creation to
create conpatible objects for the sane target environment in accbb dalde]
with the 20 present invention; FIGURE 14 illustrates how the palette for
each i tool may changg in response to new functional pieces in accordance
W th tthE%ﬁﬁgﬁg invention; FIGURE 15 illustrates the Managed)ohiesi 25
Creation Environnent use flow, FIGURE 16 illustrates the Managed (bj ect
Creation Environnent Stack; and FIGURE 17 illustrates how the unified
-execution environnent also allows for sinplified creation and 30

nodi fication of even the tools by which devel opers author objects for the
SLEE. -14 ~ 0 .JAN 2003 wo ooi oss~s rcTius~~n 7a~a Now referring to
FIGURE 1, an Intelligent Distributed Network Architecture ("IDNA")
according to the present invention is denoted generally as 170. The present
invention unifies the I1CC 160 and Switch 5 Intelligence 152 of the SSI/SF
archi t ect ureels5s4 Mo & | FHiditheemndCAdP P odoestor tetemry i72blemki ke t he
I N or AlN org eSSl /n8fe afbi deed il esorft b £ WIS endwinplih @0soRr es debhpedrea state
t abl es, the.lg? 172 fgatains the service ( control functions 22, cal
processi ng thé??%ﬁs “and 10 facility processing functions 26 as nmanaged
obj ects in an obj ect -Refentionl prew floask Wwhi CHGVREsynboetherd by bl ocks 174,
176 and 178 idiead {Fhd 73¢ i €nd Ofti Cahd Ya BePF @t £debropet Hei Respusge Conpl ex
180. Now referring to FIGURE 5, a teleco nications |5 system enpl oying a
intelIigenth%N¥H?iTﬁﬁeﬂa%%tQEﬁie%ﬁ%ﬁﬁt%ﬂéqE%F} l%%cBFﬁﬁﬁEélQFth the present
i nventi on witdcteonescnabelly atide | SSRIehdt evbegeneiat | yiasiz00heThe Wade Area

Net work ("VAN')-<02 is 2 §¥§$f€?tg@é%%UFWH%E§o£96m9E§tEE?#EEQEdBE bYt

applications and data across a w geogr aphi c area. e transpo

network i s BREREUHEAN FyABREBRBUSSOPET £ rRTPPSEREFTY and connects
t he | DNA Noglest whde andyeawabtiesowher appte cathensr okt hi Btihosreaodes to

conmuni cat e; W e 4 ' ntelligent

Gall - 55 ProeeliBRE b Rt A SOHR. A é%ﬁ%%‘%%g%g(%v%fﬁél).

FI GURE 5 i |®erstFates @ns | DNRC Notet a9 ¢ hicat Resbar set terpl BkeA (" RCA")
206 and a Resouwsele &onplkexaifoROBEtr 208 Thend &PLd<2igaBoRguhtbked to
Adjunct Pragessors.2d0no il 0 BLOYI e ex5th00. PUBROLL fuRCELODS, 30 such
as provisioning, bilTing and restoration. Eventually the functions provided
by“fhe Adj upRY 1 PRBERR S or SMRUECERNI dERRT @bsBrped2 BFUFaREei BALWRARNhPAPt he

70 intended for a switch manufacturer's proéessing
environment will be compatible with the network owner's
service creation environment.
This dependency of multiple network owners upon

20 a common set of switch manufacturers results in two
undesirable situations that limit competition. First, a
manufacturer's software release may attempt to
incorporate changes requested by several network owners,
thus preventing the network owners from truly

25 differentiating their services from the services provided
by their competition. This also forces some network
owners to wait until the manufacturer incorporates
requests from other network owners into the new release.
second, a switch software release incorporating a

30 function as requested by one network owner to implement a
new service can unintentionally become accessible to

other network owners. Therefore, despite the intentions

-10-



-15 WO 00/ 08565 ~ O .I1"N 2003 PCTI US991 17424 Net wor k Managenent System
("NMsS*) 212. The ICP 172 can also be linked to other ICP's 172, 2(??“203
net wor ks (not shown), or other devices (not shown) through a dir ' &
219 having signaling X6 and bearer links 218. A5 direct link prevents

| at ency batoMeesséthe connected devices and all ows the devi cdSTVEE%HMAINI cat e
in their own | anguage. The TCP 172 is the "brain" of the |IDNA Node 204 and
is preferably a general purpose conputer, which may range froma single
processor with a single 10 nenory storage device to a | arge scal e conputer
net wor k dependi ng on the processing requirenments of the | DNA Node 204.
Preferably, the general purpose conputer will have redundant processing,
menory storage and connections. As used herein, general purpose conputers
refer 1S to conputers that are, or may be assenbl ed wi th, conmerci al

of f - the-shel Iﬁgcgmo'iﬁngﬁgoﬂﬁn}o?%ﬁfge&QSQGQhSaRSQWQfM' 8§§e§P§C' f' cal l'y

configured a esi gne rte one switc g applications.
i ntegration GFeﬁéﬁQPaltﬁﬁFﬁB@eaﬁénﬁﬁPéPgmﬁPFhP PRY EQFVPH@SnéFmﬁFklé()
af f ords nuneiepedadyvari-ages. thbhendseook geﬁemaﬂoparpesehaoapubﬁp$egeves t he

CP 172 the eapalidi by of Seakiog U vk additionah bacduace Leapeet

i ncreased processing needs ese a di tions inc I|ty 6 increase
procéssi ng 25PF®Ree o §F6V&6é)b§H6VéSﬁwunlcatlons bandwi dt h. These
addi tions do not requi e ttheched hteahpben cof standf askdeeprsopeenki,c sof tware

and/ or hardware, on e ch swnt h .l e _cal ling.,network. nsequently, new
servi ces and p%%?bcgl tﬁg HSF% ﬁFQ&eaﬁgdiﬁgﬁgFFegcgﬁ *6n a gl obal
scal e, vmtrunﬁ"SﬁﬁYSﬂ“daﬁﬂ@hl@ﬁCtnuﬁV|dbahhdéviceﬁetmeﬁheoswehehamgynetmork.

By changi ng f, i i Bl | bihg cal | ~
Q.1 AN 2003 vvs(c))rﬁ'lostr)ﬁ})8(CFI ﬂd@{tEC% ggéaégﬁ erggggéé)é’r ts??‘e 558 7 78 350

i nvéftion pr&Wiededit 1F€r§§§Fﬁ@ é&vantgﬁésréﬁ&rFﬁéﬂeéééﬁ @Qpﬁgppﬁﬁles.

1, the switch intelligence 152 contains the call
processing functions 24 and facility processing functions
26 that are encoded in discrete state tables with
corresponding hard-coded state machine engines, which is

15 symbolized by circles 154 and 156. The interface between
the switch fabric functions 158 and switchsintelligence
functions 152 may be extended through a communications
network such that the switch fabric 158 and switch
intelligence 152 may not necessarily be physically

20 located together, be executed within the same processor,
or even have a one-to-one correspondence. In turn, the
switch intelligence 152 provides a consistent interface
of simple non-service-specific, non-manufacturer-specific
functions common to all switches.

25 An Intelligent Computing Complex ("ICC") 160,
contains the service processing functions 22 and
communicates with multiple switch intelligence elements
152. This approach ocffers the network owner advantages
in flexible service implementation because all but the

30 most elementary functions are moved outside the realm of
the manufacturer-specific code. Further improvements may

be realized by providing a more unified environment for
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In the case of applications that require nore processing power,

mufti-processing allows the use of | ess S expensive processors to} bpNitilde
the price/performance ratio for call processing. In other applications, it
may be advant ageous, Recessary or nore cost effective to use nore powerful

machi ne s mniconputers, wth higher processing rategisodfdhe | CP
172 nayévo@;.}@g?”gd above, conprise a cluster of general purpose conputers

operating, for exanple, on a UNI X or Wndows NT operating system For
exanple, in a large application) supporting up to 100,000 ports on a single
Resource Conplex., the ICP 172 may | S consist of sixteen (16) 32 bit
processors operating at 333 MHZ in a Symmetric Milti-Processor cluster. The
processors could, for exanple, be divided into four separate servers with
four processors each. The individual processors would be connected with a
System 20 Area Network ("SAN') or other clustering technol ogy. The

processor ¢hustele AW Shars aseass, ta Redundante Ak to ofsedwidapendent

Di sks ("RALD"), nodular ‘data storage devi ces. Shared storage may be adj usted
by addi ng 6P%&moving the modul ar di sk storage devices. The servers 25 in
the clusters woul d prref grabliyoshiay ed i ecussiadht durdent matheo®RC Z80 ( FI GURE

1), As ill Ll he%{%@; aagffet i€ d rlicf%r? é‘f‘f’tr?i@#r enté‘{aer M pessanal

conput ers. war e ar ure Is a pro eSSI ng nodel that
al fows the aBUi|3ﬂfet|’%5f‘ra?196a%1¢¢@1§/q1@fn‘€t‘101)'krr%%h"g@?%tc%fft%ﬁfe , (2) 1cP

appl i cati ops;,11(iPnS WP W NG RS d¥RER é@&ﬁrﬁ’érw\ﬂiﬁ)m{f&ti@éwr%ﬁoﬂm ex
conponents, and ev 003 WO 00/0 565

PCT/ US99/ 1787 %y |Q’£e%%?ﬁ%l%‘?1ds%?%%e‘§'§?%g“§ﬁec W gerfdtt Chrchitecture
reduces nuictmerancey cost 5l ahike t cospaniay di gctrologand Fowiadesnghe, benefits

derived frqm&@r&mg@q@é éx?é"}?asé'@uém ﬁ@&@é@swtéwﬂm ofenabl es the 5
partl tioni use of npdul ar tools that result

ng of devel
A0t ast er &g?}@f P ;BSQ nbl%‘ﬁ%‘ﬁ?%??ﬁﬁ BLFméJeW/ljcrést I EHRRCT tHe use of
and t he relmiﬁarancaspmmmncEaisermme sacageneat wingvd hdat4 he control of

the networ k. Qp&r.a t%é!}a%&té@&i"rggc@aéésxl as. PP

constraints 1 npose messagi ng protocol or ‘a parti cu%)lar conbi nati on
of har dvvaresuéﬁd”s’b? t‘—’\‘/\/a'i"éa%ﬂbﬁ?%%i“ by2&e gP ¥ eh- W%cﬁ%‘?"é@e“ THOWRHE t he use
of managed pabjebimgs tie @rmemmmyeﬂétmmal sortald avs et wemelsy aglitbw

(157 G st P et oL "t P PR PP ;%%a%lﬁt?%%ﬂ?” Factors, such
as capaci t PR IS e. rW%W nﬂﬁc%opsMHﬁp@év@ao‘b%cadt%@ VER® processing
22 (FI GURE dgmp€edt woekeest DEn24chit BREe) 190dvid Asi FDDY and ATM
interfaces. Accordingly, network owners need to be able
to use high-end workstations instead of proprietary
20 hardware.
The present invention may include an
intelligent call processor, an intelligent switching node
and an intelligent communications network for use in a
communications system. The intelligent call processor
25 may include a logical platform having a plurality of
functions wherein at least one of the functions is
service processing function, at least one of the
functions is call processing, and at least one of the
functions is facility processing, and a processor for
30 executing the plurality of functions. The intelligent
switching node may include an intelligent call processor

and, a resource complex communicably linked to the

-12-



20 processing 26 (FIGURE 1) operate in a honogeneous platform In addlahon
the present invention allows the nonitoring and mani pul ati on of ThIJA

sub-el enments that could not be accessed before. The present invention also
all ows the network opggrator to nonitor the usage of 25 functions or
services so that when they are outdated or unused they cany ?a%h&ﬁh@ﬁtEd
The ResoulMOM@8i31 ex ("RC') 180 (FIGURE 1) is a collection of physical

devi ces, or resources, that provide bearer, signaling and connection
services. The 30 RC 180, which can include Intelligent Peripherals 88,
replaces the switch fabric 28 and 158 (FIGURE 1) of the IN or AIN or SSI/SF
architecture. Unlike the INor AIN1 g_ ~vo on/o0ssGs z o ~~N 2003

f CT/ US99/ 1742d architecture, the control of the Resource Conpl ex, such as
RCA 206 is at a |lower |level. Mreover, the RCA 206 can contain nore than
one swtch fabric 158. The switch fabrics 158 or other custonmer interfaces
(not shown) Bnteddegentocmillt ipplogesgbscrnBelovandlivi senangtadt Woeks vi a

standard tel %laormt@qna%wtor&l1Tm%e%@%&om&héy§heaﬁlﬂaxnt ncl ude | SDN
termnals 52, fax machi.nes 220, tel ephon esig‘é PBX s¥stegs 222. The 1 CP

172 contr ol s EAFUESFMCOA é’f%ﬁr e REC (ﬁl %ﬁﬁﬁai)’“ Y18 RcA 206 and
RCB 208 t hr olugited lHiggn ts gded dater esomamiogit ineodespi penghwnickal |y 100 M/ sec

Ethegnet CconReGLiRihknt24y sHik '%%rl%l?c%@l%@d a%@i%%%@r@@léﬂa' 9%;@9 to a

printer and I CP I72 can be anal ogi zed per sona uter wherein the
personal conpdtér NFFEO X f@ddrﬁ%rpjt”&acldﬁtyr <9If tlﬁé’eﬂlﬂ'llﬁgglt sYRECRYRBver” in
the | DNA Nodenczids i sral Résowick: Goma ey tRooky ifftRECEOhneratinghetn) , whi ch

w il be descrﬁﬁ%ﬂ@dﬁ;&f N ARLAeRaR. [0 JeL U n[R3.A] howe MRy act ur ers

provi de an i ant_ node usi n i's interface wi thout having to
r wite all ZoeofatE@n JEmagamerto %Yr'f'g'@r“'por ate I DNA nodels. In addition,
thergontrol of the Resw&&t@fmlm@ Jt&&t(hlarGélaEah)tagB@AozoﬁhangrBQBn208 iS

at a |l ower |eve nt I rOV|d b e AN rINar cture.
a result, res\élu‘Jr e goo “?/agjx%fS ﬁrlﬁaf:gtu %%errs 6N byhgv etrgmrgow d%g si ngl e
interface to fsmdwltngr &E 99 ip taimn rﬂétmﬂaumt&@@rmfmthprtb@esm ng; they do

not have to grda@nqﬁriﬂel@ﬁml&@mqrn wiilrrspeci fic call and service
processing. A low | evel d}l}gg_{face IS abstr%ct ed into gtgre di
n I t

operations. Having a 3~ & it & FEE RN SREE eﬁgnﬁ WOk © %V\H%FLPBSChOOSE
froffa w de spadiahimaofa Rasicigce Gnpliex vahimdactgr eresebisiingedééPsiions on

price and performance. didile i€ IS adk®m of aTtelled@@Runications
system employing a typical intelligent network
configuration according to the prior art;
FIGURE 3 is a flowchart for generic call
20 processing according to the prior arct;
FIGURE 4 is a flowchart for generic service
( creation according to the prior art;
FIGURE 5 is a diagram of a telecommunications
system employing an intelligent distributed network
25 architecture in accordance with the present invention;
FIGURE 6 is a logical and functional diagram of
a telecommunications system employing an intelligent
distributed network architecture in accordance with the
present invention;
30 FIGURE 7 is a diagram illustrating the layering
of functional interfaces within an intelligent call

processor in accordance with the present invention;
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WO 00/ 085G5 rcT/us9~/ ~~a~a added to the TCP 172 rather than the RC 180,

whi ch isolates the RC 180 from changes and reduces its conpl exi”gé.“ﬂﬂ@e
the role of the RC 180 is sinplified, changes are nore easily e

making it easier to Samigrate to alternative switching and transni ssion

t echnol ogy®80/0886kch as Asynchronous Transfer Mde ("ATM). POT/ERIYIGeht

Peri pherals ("IP') 88 provide the i ability to process and act on
information contained within the actual call transm ssion path. IP's 88 are
10 generally in a separate Resource Conplex, such as RCB 208, and are
controlled by the ICP's 172 in a simlar manner as RCA 206. IP s 88 can
provide the ability to process data in the actual call transm ssion path in
real -time using Digital Signal Processing ("DSP') 15 technol ogy. i The

Net wor k Management System ("NMS") 212 is used to nmonitor and contro
hardware and services in the | DNA Network 200. A suggested NVS 212

i npl ement ati on ni ght bEIQU%EI%cbﬁnﬁhY%%ﬁ|%ﬁ%ﬂﬁ%ﬂab%ﬂgﬁFrﬁﬁﬁﬂﬁrRh?"TN%r) 20
conpliant frasewnd whi phopee¥idescombagesenteoébiyhe corpoaenhsciihki n t he

| DNA Net wor kg g r@@rgeégggﬁ%%cg§£¥%oéﬁgcﬁ%@é§1@n9998£8 fet Qg depl oyment of

services, maintains t . Se Services, provides information
about those see9rdenceawdtpr bpdpsesaens n@v@@tkonevel managenment function

for ghe I DNA Network 209gykheoNVe 31&@&9%8%1@9%39%30&%& Beagervi ces
and hardware_through agent functionality within the nodes 204. The

| CP- NVB AgenbiehBFCEKoRA) MAPeAPA PRéSFBRAYNDRER 287 ¢BFPL4960F FRELlcomuands
or requests pssueds3d hy theoM¥tnZd2widhethdMSpRéZenanidieaeliby;monitor and

control RCA 206 and h_a nk 226. -? 0
7(~~ .' '~ ~ 2003 ~ch£§ggf4gé6§gP%T?%%§g$?7g}ggggﬁgkﬁﬁﬁa 88 nj ect
Creation EnviPbARBAEIPMMREEMRN2g8ACHRT AFHS %%eaéuﬁxéﬁﬁéénéﬁﬂé to create
serM ces thaprbuassintheckbiAiNeiworkcdbB8ande Seivhcenkngepeadent Buil di ng
Bl ock ("SIBB"%VgQgi I 5 representations that a service designer uses to
create new sérvicés arfe i nbedded within the MOCE s primary subconponent, a
G aphi cal User InterfaEéGURBULL) isThef MOCEN2DPB foragenefiedcesl| ection of

tool s hosted 98cés§h69|Qn(acc@%@&n@@VW£@Hn?Hé ﬁfeQEﬂEfQﬁﬂbnkioﬁepresents
the 10 coIIectlon of ogg %§§ tgat E%% requ%rgg t hrou hout thg grocess of
service creation, such®a§ é dBctnBHE AT hrafAS8&4 " 6b EEY 1 G&f i ni ti on,
i nt&¥face detrmation, upiotovehadefi nbleohs ahu dacardapoe wéfhnkheon) which
are encapsul gtedehR HRDRYEd QD] ects, d
FIGURE 13 illustrates the use of similar tools
during service creation to create compatible objects for
the same target environment in accordance with the
20 present invention;
FIGURE 14 illustrates how the palette for each
tool may change in response to new functional pieces in
accordance with the present invention;
FIGURE 15 illustrates the Managed Object
25 Creation Environment use flow;
FIGURE 16 illustrates the Managed Object
Creation Environment Stack; and
FIGURE 17 illustrates how the unified execution
environment also allows for simplified creation and
30 modification of even the tools by which developers author
objects for the SLEE.
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IS and service testing. The network owner only has to devel op a service
once.using the MOCE 228, because nmanaged obj ects can be applied) gy 2001 t he
nodes on his network. This is in contrast to the network owner having each
of the various swtchgmanufacturers devel op their 20 version of the
service, Whighsdgeans that the service nust be devel oped nubttpisestiwes. The
MOCE 22B and NMS 212 are connected together via a Repository 230. The
Repository 230 contains the nmanaged objects that are distributed by the NVS
212 and 25 used in the | DNA Nodes 204. The Repository 230 al so provides a
buffer between the MOCE 228 and the NMS 27.2. The MOCE 228 may) however, be
directly connected to the NM5 212 to perform"live" network testing, which
is indicated by the dashed |ine 232. 30 Referring nowto FIGURE 6, a

| ogi cal and functional diagramof a tel econmunications system enpl oying an
intelligent distributed network architecture -21 WO 001 08565 2 p .| AN
2003 PCT/ TJS99I| 17424 20®% wedessiaanee WEHREhe -pRBsERteLAVERTFon will be

described. Tha stGRrhtZd NethRMm hoceoRkaitira |((CPDNNB) Ageabrd4fqgand a
Servi ce Layer  Execution Environment ("SLEE

L d &) Z%Ztggéigt%ra hogts a
variety of mangg&d ST SEVE 046" 2589°555°8nd 555 %44V 98d Y Pom the managed
obj ect s base e R4ihvdnt igenemalf 1 egatrdged CEbjlédt #ndr §wa trbt hod of

packagi ng sofiyane f4iedd oy Wiehgkh seathrmanaged eRuee! 1600fikers Lot h
functional and managenent interfaces to '..ﬁ' i npl.erent the functions of the
t

managed obj ect"tePne IRiHadeiientt ToResFPAcd roltd 2acc88d ke W& afb Hhat

can access t haNnenagesi 4y enicHiteetners. 400 whespr €sert iiomseatdeon, al |l of

t he tel ephony jcatio af twar. e for the infrastructure software,
r rn by the | Iﬂﬁ%‘?{sécﬁlgld{e %Ztei st é%?sdy)e&%%gtslcﬁrgr%gge o) tjaelcrzftss tglr?d Sseurﬁfplocr%i ng
libraries. THanYHyildexchiand 28 meiadtle Prase ssidd dpinetdenst i2dn aral cont r ol

and jpanage t ke diONA Noshes sofdwar @unkhe 5@l 128CaisOmadfagret WorlkecelenBnta, t hat
20 connect, route) and lerm n%ta%ﬁt%%are%htirgf.lsc sha dl.ed t%% th noge w Il be
col lectively Teferred 19 as thé RESOur ¢& "Eompi1®ex YF‘%ﬁ&l)ze &Y PRE LS vi ce
processi ng appl4 catiornd uniifi -ng Toe ERE SIRE Lgsd adlicaRdyogepd rRt®ed) (" RCP")

244 as a contg@lm itHerfiasfd dapRex18®o . The RCP 244 may be 25 likened to
a device driver in that it a%g

ts_equip - i ndependent commands from
by et s in the SLEE to i ieg e T e e e PR PRI A BIF ¢ he
RC 180. The RGPt qreml el ndescriinted ldgemt iditsdrrfidped eidnmplegmonti ng t he basic
comands CONTEYE: L VN O S Qfor3@ nice wisFOUMeE St dnite iRGRn244bn The RCP

24 cou be L STENL o 25, SIONN 52, 8, Gl S JIMIAGPY ORELS i 9 on
Wide Area Network ("WAN") 202 is a system that supports
the distribution of applications and data across a wide

20 geographic area. The transport network is based upon
Synchronous Optical NETwork ("SONET") and connects the
b IDNA Nodes 204 and enables the applications within those
nodes to communicate with each other.
Each IDNA Node 204 contains an Intelligent Call

- 25 Processor ("ICP") 172 and a Resource Complex 180 (FIGURE
1). TFIGURE 5 illustrates an IDNA Node 204 having a
Resource Complex A ("RCA") 206 and a Resource Complex
B("RCB"} 208. The ICP 172 can be linked to Adjunct
Processors 210, which provide existing support functions,

30 such as provisioning, billing and restoration.
Eventually the functions provided by the Adjunct

Processors 210 could be absorbed by functions within the

-15-



WO 00! OR565 ~ O .1 AN 2003 PCT/ US99/1742.J function could be provided as
part -of the RC 180. The NM5S 212) Repository 230 and MOCE 228 are consistent
with the description of those elenents in the di scLSSi on of FI%URE 5.5
Note that the operatijgns |ink 226 directly connects the NVB 21 I@IMEE RC
180. Thlﬁ”ﬁﬁ& %%gonds to the nore traditional role of a neygqhbgwpﬁ@agenent
system i P} ing the operational status of the network f hardware. This
can be done independently of the IDNA 10 architecture (e.g., by using the
wel | - known TN approach). In addition, the RC 180 may be connected to other
resource conpl exes 254. A direct signaling link 214 is also shown entering
the 1CP 172 so that signaling 216, such as SS7, can enter the cal
processing IS environment directly. By intercepting signaling at the
networ k periphery, the SS7 message can go Ydirectly to the I1CP 172 w t hout
goi ng through the RC 180. This reduces |atency and inproves robustness by
shorteni ng thecsbgralenggpatht Apsaesonpamgirng2bear erhki nkpr2182coanects 20

to the RC 1801 GURE LfispLel s hie kel Nga0f otunct f0ab it gpaces

within the I I'S the System where e managed obj ect
sof twar e andSPP¥nHepBRdeLErEs d8Vé cENdrtedNOTRS [RECPED éoﬁﬂF8F§ the 25
execution of 1the bCRP h3Ziby Bﬁbﬁhﬁamnn01E0a&@ a@embrfmmﬁksomlﬁrovmded

vmtrgn t he ;g?ﬁézg ﬁkcgqe& M% 26 QeC§5h§ 1 controls the

operation o érati n sten1( 172. The NMS
212 controlsdﬁﬁécéﬁeﬁaﬁlGﬁléwstﬁéeTépvﬂﬁgs ¢@c¢omapngca@esﬂarﬁh@grand

st oppi ng of awaceaagaag?uerwhagxtme10@nh%n&&eoﬁb&aanpr@@e&aetabma Sndzghe
status o pro esn.confiquri t he.qperat]j st.em paranet er an

~ VO 00/ 08565530 JAk 2003 18 ?%é&gﬁfg%éf ﬁﬁﬁ%ﬁgguﬁﬁrP ge coPBP%ﬁnCe of the
general puer§éCboWﬁMtéﬁn§?sﬁéﬁmtﬁaﬁlW@§ﬁspﬁﬁéeﬁ€PflWzthTﬁeSNNB1212 al so
contgol s thememe&gtsaar@betHQVWkdetﬁwe@Jkﬁ@woeka@@ebahbuge$yab@mb&&MANDS")
262, The S NYB,212: ANHEOLS. ot BEIcl;aldl 21,0040 apgiatfon yaf,,t e ANDS

support procesges an e con uratlo a8 VPacits
control of tﬁ@4LCSP26@eéﬁ@13nyt eh@enemnadr PAEeSSpr 6ehaud eby wihé RWBeSLEE

control. TherédNNSaBlsz@@b@@h&gth%ehﬁ&@a%&b&bb@naﬁﬁdc@ﬂﬁé@Eh@HSOf the f0
one or nore SLEE' s 242 _runni i

oo ol ol Sof T the- anoPr- BRshIngRedd | eaeifn BuZoe0R 28RehTels, 26560 pose
conput er. Th&OWARDSU2EZ s| $ha tcameer Giramasf et hesenelednivddhe- war e sof t war e

package (e. gomma@c@aue@&fr@%@e%mehwo%@mbom@@ksfag@Ibbéb@%dl5osean1ess
connunlcatlog 5 mg &h%%%gytln Cmgs Eﬂ E 2%2 osts the.execution of
managed obj eEfS* a°€ rEASt S04 UREE PRI EFEP ERe servi ce
processi ng aﬁ@h|tedE@m@némeuﬂgainz4zppﬁmaahmMn§ -t h&heeadng ega acdwtr olf t he
execut| on of gehe raaNBgedl kDAl DN e 2AHCRINE Ade 240 Thus, a

SLEE 242 |ns%&ch IS sof t ware_process capabl e of depl oyi ng and renovi ng
nana&ed obj e FEnarEeTnst AaR534£Snd dest royi ng managed obj ect
i nst ances, supportlng tﬁme|uﬁeﬂdﬁngdnEﬁHmiguﬁﬂaﬁmmuﬁmgmtaﬁé rEn&ged hebj ect s,

adm ni steri nggp& & c%}ga i e CH bg@a[i% %334) iatr?]d idg.letr.lfoq,\%ilng with the
NVB- 1 CP Agent 240 in 1nple gt he reqU|réH i
hardware to meet 1ncreased processing needs. These
additions include the ability to increase processing
25 power, data storage, and communications bandwidth. These
additions do not regquire the modification of
manufacturer-specific software and/or hardware on each
switch in the calling network. Consequently, new
services and protocols may be implemented and installed
30 on a global scale, without modification of individual
devices in the switching network. By changing from

monolithic switches 20 (FIGURE 1) to intelligent call
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The Native Libraries 264 are libraries that are coded to depend only on the
LOS 260 or WANDS 262 and the native general purpose conputer 2e quﬂmje.
g., conpiled 30 C Libraries). They are used prinmarily to supple

native functionality yrovided by the SLEE 242. -24 '~ U JAN 2003 ~t WO
001 08565 {,6THeRa/ | 7424 SLEE libraries 266 are |libraries gadagobeorexecute
in the SLEE 242. They can access the functions provided by the SLEE 242 and
the Native Libraries 264. The nanaged objects 244 are the software | oaded
and 5 executed by the SLEE 242. They can access the functionality provided
by the SLEE 242 and the SLEE libraries 266 (and possibly the native
libraries 264). The | CP-NVS Agent 240 provides the NVS 212 the | ability to
control the operation of the ICP 172. The 10 | CP-NV5 Agent 240 inplenents
the ability to control the operation and configuration of the LOS 260, the
operation and configuration of the WANOS' 262, and the instantiation and
operation of pBbEEESPra4272Thehpr bpesedtsénveoeipropesyiidgsatbhitecture

operates in kagyersiah hACLARaLRY EﬁdaQ%EE@EEEanaEEBQEEQQeBerSpeCt'Ve of
the SLEE 242, however, _there are on two | a e managed obj ect | ayer

244, which is the IayanthbeééFsO@s&PP%éFé¥Pﬁ§FaﬁBQ§)r@ﬁ&ﬁrﬁrﬁore
|nteract|on pdeEth&gC@@M@Q| mhlmhepNMBeQEanaadlbhe Lihler asy bayeesa64 or

266, . whi ch f f h 242
2001 01 Sh F Byl LRIER QLm0 B OLENED AL e L LAGSHEE 2¢2 o

I'es sup Ienentg unctlon Operation of
t he managed wbjéet $0X4Zagdr pﬁ@CSEEEnz42 ilmselther| appd i cadiewnern, 14ntayi pat ed

that at Sonebgob@bankﬁ%eUMﬁ 212 JmmYs a8 IBbsR e8Rkr elf ref-tiRe exagke
Iocatlon 25 of nmnaged .obj ect i nstancés. For exanpl e, managed object

st ances maj°opé QPW@W@&lt@aﬁmdP§§e FGH Gfe MBAEOMB RSt he M ikBsed on one
o nore al gohiiyhes @roeedrting Sueksas in response to demand. FI GURE 8 shows
thelyestlng of processH%% %%quqaexts mﬁthl 172 such .that the SLEE

242 7s inplenmented within a vi rt'dal” rechi> ngf?@ Vitrt Gal trachi fie 270 i s

started as acprecess ol gieneral CSreeG e ﬂom@Bterm/GPEI@mGD856f5r~ ilorA~

2003 PCT/US9%&&%@&%, on a UNIX or Windows NT operating syvstem. For
example, in a large application, supporting up to 100,000
ports on a single Resource Complex, the ICP 172 may

) consist of sixteen (16) 32 bit processors operating at
333 MHZ in a Symmetric Multi-Processor cluster. The
processors could, for example, be divided into four
separate servers with four processors each. The
individual processors would be connected with a System

20 Area Network ("SAN") or other clustering technology. The
processor cluster could share access to Redundant Array
of Independent Disks (“RAID") modular data storage
devices. Shared storage may be adjusted by adding or
removing the modular disk storage devices. The servers

25 in the clusters would preferably share redundant links to
the RC 180 (FIGURE 1),

As illustrated and like the "plug and play"
feature of personal computers. the ICP software
architecture is an open processing model that allows the

30 interchangeability of (1) management software, (2} ICP
applications, (3) computing hardware and software, (4)
resource complex components, and even (5) service
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an | CP 172. Then, the SLEE managenent code is |oaded and executed as the
mai N program 272 by the VM process 270. The SLEE managenent code executi ng
as the main program 272 interfaces to the | CP-NVB Agent 240 funbtAbadity
and 5 oversees the crgation and destruction of nmanaged object instances 274

fromthe E’l‘@z’? 6t5'abl e 276. For exanple, managed object X, wxrahsobgspges in
the cl as¥% ¥3276 may have nultiple instances will be expl ai ned, each (

managed object X is thereafter instantiated as needed X1, 10 X2, and X-,
.either under NMS control or during the course of processing services
requested by subscribers. The use of a Virtual Machine 270 carries
inplications for service creation as well as service |logic execution. The

I N and ATN architectures revolve around IS services being encoded as state
tabl es. Such state table descriptions are interpreted by a hard-coded state
machi ne engi ne which carries out the encoded service function. As a result,
t he MOCE 228 raid tSertwiree abdgipe dcetseripoet eSuchSkl Ypneare cverghiheertdependent
and provide YR & | ofy..funct | : (N new service
requires adé%%&%%sneﬁ@lg&ﬁ%%n% ebéltotosgl? .fdﬁﬁc??oﬁ?aﬁdggpﬁataﬂg%h d228 and SLI
nust be chamgéedidescomsi lbede ftiiér slaghivpct égoad ecaRemdes Gfedcird ea

coordi nated fashion. Ithan INOpHANM Ghieaetvhe end@ple@y maat of new SLI
code - 25 requires a brief. downtine within the network. In contrast, the
present | nveiiO BTOIHEE AT aRE FORt XN BeGtulERHE Al | ows
new and ol d t8ld¥ss thatcomdwlit. iThe gatesenteviedvemeingn anges a virtual nmachi ne
30 270 to overpeiRdNase dicadantiages. MoHdoked, mehine 20 Jn% he
functi onal eﬁ%ﬂ: val ent of a corguter,,cpro ranmabl e at such_}%\g1 el enentary

| evel of fud@tiBiRL26SPIRG 0 2dHEs S R298™BET B89 Fa2 Mt % e., logic
operators, \anmtafdleyf aoredirtd toratk jappstoet on) ahhats aekostred praegrsam can
esggntially AXRIERS AN LAUNL MR E-J001C STICLIOR, @4GR 4 hass Aaly are not

readily expressed as a finite-state nodel , iversality of a‘virtual
machi ne 270 R e |4 RgeFifviar am® iggsiicdatifofarsivagel dwichg
expressi on ofofxaldrepragasisidty Byoa Giverf ez fhkatidary, be preferred over C a

state table This di ffars fdoma ool & QLELREA! 8y ich dupbealdn.
supports higher level functions and 1s |0 constrained 1n programsenmantics
and in flexi BV FF BET SSSiVE 9 HFES RPEnd “RCN1&PEhi%efur es, the SLI

supports a |ﬂ1m'>tieﬂ38t¢'uﬂtew’ee}aj‘iddairrﬁ tied ) s e dodyhamdicaans. When vi rtu_al
machi ne 270 safd VAL 418, HUN AN A ckon QR AW PRIGEATRLRL die virtual

machi ne 270 may be viewed as an adapter |ayer. The code that runs as a
program wi t i tHEPRAT tQfal £ 3l e DV fly BWRAE Lthe ¢he Sf9&nul arity of
control and pefESEndmcd NPUt Ittt d sk Sy agaasd fprdcasriag @mi ng

directly “popbféﬁha 1), call processing 24 (FIGURE 1) and facility

20 processing 26 (FIGURE 1) operate in a homogeneous
platform. In addition, the present invention allows the
monitoring and manipulation of call sub-elements that
could not be accessed before. The present invention also
allows the network operator to monitor the usage of

25 functions or services so that when they are outdated or
unused they can be eliminated.

The Resource Complex ("RC") 180 (FIGURE 1) is a
collection of physical devices, or resources, that
provide bearer, signaling and connection services. The

30 RC 180, which can include Intelligent Peripherals 88,
replaces the switch fabric 28 and 158 (FIGURE 1) of the
IN or AIN or SSI/SF architecture. Unlike the IN or AIN

-18-



20 processor, yet the very sane programnmay be portable to a totally

di fferent processor har dwar e runni ng an equi val ent virtual mach'k ne
environment (i.e. operational in heterogeneous envirornnents). U1 HAN 003

pr eferred errbodr ment )}y the "Java" platform 25 devel oped by Sun M crosystens

i's prescriReshds8ds expressing all tel ephony application sof ty&igsookhea
preval ence of Java | ends practical advantages in platformportability,

ubi quity of devel opnent tools and skill sets, and existing support
protocols such as ftp and 30 http. Java acconmpdat es object-oriented
programming in a simlar fashion to C+ +. The SLEE Managenent Code 272 and
all managed objects 276 indicated in the SLEE 242 are -27 ~ ~.l,~N 2003
WO OO 08S65 PCTI US99/ 17424 encoded as Java byt ecodes. The SLEE Managenent
Code 272 includes functions to install) renove, and instantiate classes, to
guery and del ete instances, and to assert global values and run/stop
status. 5 Despidiel tdetfor egoiag-aduarit agfesshd feaserad Gomprd:ualsuechi ne as

a SLEE 242, in, paiised afs @'%Jé‘vlao&’ézrt}@elmcmcﬁeeo@&pea{r?etlQ:}baé’@S been
over|l ooked by IN and AIN architects. Perhaps biased %St e nore conmon
S

t el ephony appt3dtafFoFRLT i TReC® n’%}&rhcﬁri‘?/es%"r% fadlypgnsee 8 10 T afidt I
desi gners haveashpeight 58 het @tlﬁé%&ﬂxpﬂirﬁéﬁ eifefiHEd s onsot Ssaskeguat e and

preferable for its pparent 987 nd sim arlt to traditional call
pr ocgssr ng nn%%lnecs\hée)?eas Nlcb JOa%IﬁS i TIPT oVES rIlulen%préee’iji” ok%ervi ce
creation onl Wmtﬁﬁ@n@at@xwl@mmmn%ﬁnw%sfuriblth:%m st bodre present

i nvention cans@@t&a@&dyey@&y@dé hesentd & enimgl d ci4 Spewx@@crﬁm@@\r@ﬂr to

neet new servjce denand n w.call proces s, The choice of
an obj ect - or i eht AL EBE %%2 Vi e s Hans %ggvgﬁ%gﬁ&r ht? wepmgroLs

d%pendency 20am®n<agmmcanels sﬂwatﬂedtlsecm 1180 ahDIEURDI hst ant i at ed obj ects.

The fout ed adyant 29€SaRA REheShs OFh LN &4 é’%ﬂ%ﬁ%é‘&d gych as nodul arity,
pol ynmor phism and reuse) are realized in th %/242 according to the

present - i nvePTTORLCBEEAUS PP nihER by et$¢ dheee D52 hi er ar chy,
w despread chaogescthoshl 2240def)e ot DED) , 2@3’ aawrez@ar h@d[n ats¢3ects of call

processi ng mey, beogf fest ed byorelali vely tosalize 09802l oo |

exanple) to a singfe I por t'an van
coded cl asses?fPORT AT ENCOPPEEES W@?H&t%l%%‘ﬂo%@l v@@mﬁ’\ht%c\hsﬁﬁ 2A2

can jge updat egriwéhoud banthgltondisabheeol rehootatheeSLER 2de 1282 ~ U
JAN 2003 V[)OQ$Q§5§§4 is a Resource Complex Proxy ("Rcﬁ") (not shown) ,

which will be described below in reference to FIGURE 6.
This allows manufacturers to provide an IDNA compliant
node using this interface without having to rewrite all

20 of their software to incorporate IDNA models.

In addition, the control of the Resource

Complex 180 (FIGURE 1), RCA 206 and RCB 208, is at a
lower level than typically provided by the AIN or IN
architecture. As a result, resource complex

25 manufacturers only have to provide a single interface to
support facility and network management processing; they
do not have to provide the network owner with specific
call and service processing. A low level interface is
abstracted into more discrete operations. Having a

30 single interface allows the network owner to choose from
a wide spectrum of Resource Complex manufacturers, baaing
decisions on price and performance. Intelligence is
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PCT/ US99/| 7424 In a preferred enbodi nent, a set of operational rules can
be encoded to permt or restrict the depl oynent of neM/cIass-ig?hggggmhng
code to the SLEE 242s or the instantiation of objects therefro 3 n
physi cal 5 Iocation ok operating conditions. These rules can be encoded in
di fferent Iocatl such as part of the managed object i /Ugﬁﬁﬁ j,he NVB
212 uses Y8/ @gﬁ oynent or into the actual object code that IS actlvated by
the SLEE 242. In either case, the NV5 212 would have error 10 handli ng
procedures for when instantiations fail. Location restrictions could be any
means for characterizing the physical |ocation of the node (e. g., nation)
state, city, street address, or global coordinates). 15 In addition, a

met hod of resolving conflicts between the operational rules within the set
can be adopted. For exanple) if a specific object is to be instantiated at
node X, which lies in both Region A and Region B, and the set of

operatlonal 5@&@& @5Oyﬁgefcﬁhﬁﬁz29atﬂ§£aﬂﬁéﬁ1t@@ RE i@@ Speckh i c ObJeCt is
forbidden in Re.io ermtited in Region_B, a conflict arises as

to whet her o?sﬂb?t?ﬂetgﬁe%?f?ﬁgogfﬁ@tCééﬂg%% an nEFQH??%thSat node X. If,
however, a coohpletitresol sithoa rthkersiapby pheVRde$80ha£ obpeti siean onIy
be 25 inst angj,aheds Waek e, BEE ThLLEd, hO8LC Qehukchalgnfere! ¥ed; gpd.Lhe
speci fic object Ts not instantratéed at node f et o opera%lonal

rul s coul d Béghdkdl £ ReSEFNetivResyaprBynEnangr trass@neFd®hon o a Trunk

management ckasknevOgies, Ssﬁuath@n§swh@h60hbﬁslmEQhEEGEnMo@§|k"B@MDIOCGSSOF

tual | t I dt
astriot bl 1ing procetlbr:Fhatarceer ‘RACERLAr & LRI of baPEGV NG BRFI i ng

regul ati ons AEQl1tyKIQIPOSSGSSZaGdJANtZGOBlﬁfﬁth@ggbm7ddﬂtminadspecific
state, to th@lpﬁyﬂdeﬁée§ceaa§heal§t@Esnsﬁfspisxlggﬁhy n?stgoggd?r&hese

| ocation restriction rules can be intern or external to the class object
Ref Bt ri ng no#PRBTErEURE" 92 PRBAERLSSRRERFAFRNGOBPSEXnafagRd2®bRERt s in
accordance weoh, aapdedeer ednenbddedehty ehet beppeesent innyesimonaw |1 be

described. The, ﬁ9§t590&c$a§860'a§§  gBpgoed, §L8ﬁ58e2§§ | gl ydes gomon

functionality and virtu unctions to assur derived c asses can
properly be Buppeited®hd 6Bj EREs2¢bURAh FRLLSEEENSBISSEpacPREBalty, four
di stinct subekassesmaresshown)gihelssivhet pooteskisbasspgb?) call control
claﬁ§ 250, bggﬁgﬁ 98 trol class 248, and resource proxy class 246. The
service contro Y252 is the base class IS for alliservice function
obj ects. The seSS|on néhagietwpaksMagegencapsivaten thEMELEs2bd-tel at ed

information apdqaebi Mbhiesr émaeééhgﬂoﬁaMaEQﬂﬁfbs3n@”§e961HBEelﬁakhé or
ot her invocations. of i ons er class 280

n
provides a u PHﬁeN?agﬂFfm$8P foP §58H9§665e§§Fo§?3|%meg?ﬂeBFaEégelng is
t aki ng pl acemiighl hedal Teleashingnicehépnsi Mhnagemehor NetivomkmisTMiye)

col bgted. A uBhgiyeahdertbhbebrionngash %%bhdE%k%%n%%Eh@BkOBfeéﬁﬁ i nst ead
of requiring costly eorlehatlon R 9E8sS%uot? 200, wmore
specifically, the NMS 212 controls the deployment of
services, maintains the health of those services,
provides information about those services. and provides a
25 network-level management function for the IDNA Network
200. The NMS 212 accesses and controls the services and

hardware through agent functionality within the INDA

nodes 204. The ICP-NMS Agent (not shown) within the
IDNA Node 204 carries out the commands or requests issued
30 by the NMS 212. The NMS 212 can directly monitor and

control RCA 206 and RCB 208 through a standard operations
link 226.
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-_ service processing, protocols are wapped by successive 25 |ayers of
abstraction. Eventually, the protocol is sufficiently abstracted to warrant
the allocation/instantiation of a session manager (e.g., in S97)'-!

recei pt of an IANIneshage woul d warrant having sessi on managenent). 30 The
bear er Cﬁﬂﬁﬁb by class 282 changes the quality of servicep@fuaodeaier. A
service class 252 can enabl e changes in the Quality-of-Service
(~~QS~~) -3 0 WO 00/085G 2 0 .IAN 2003 PC r/US99/ 17424 of a call or
even change the bearer capability, such as noving from56 Kbit/s to higher
rates and then back down. The QoS i s nmanaged by the connecti on manager
class 302. For exanple, a Half-Rate subclass 281 degrades the QoS of 5 a
call to 4 Khz sanple rate, instead of the usual 8 Khz sanple rate. A Stereo
subcl ass 286 mght allow a user to f formtw connections in a call to
support left channel and right channel. The service arbitration class 288
codifies the 10 medi at TbR Ypnaepdi PBIeshf FrepsiaRdERE PRReTht er act i ons.
This i s requineschercange senvadcescoher shbckasgpesedb? cancceatéi ct,

particularl ysgm&@gt Legtagqnt %m'tgat &Bﬁﬁsﬁ%‘é%gﬁ 258" nﬁngepwggi cal

reasons, it is undesira enco Lhin each service contro cl ass 252
an 15 awar enBR&eRENABRL BUiédongeBA6RK! i(¢STRPI'N 886nABEher type of service

contyol cl asgegb@sehBateads wham_a @@mbhb@tdeslqﬂ@@tuEegdtoreieaeeces to
the conflictin serV|ces and tm$|rdp§nd|

vi a 2) win§1 %es&@c assgd tg % €
service arbitTatPoh’ cFass*288™* SEr Vi E& 1B bRty 5%@ 288528 may
t hen deci de ¢hrerappnbpr cateapbiceae @Seacﬂm@ﬁrfp@ﬁhdﬁ§UEaklngThﬁtvO@Ecount

| ocal contexpzgcosfhgunhakiian @%ﬁ@ec@@@nSQQSQ%%Q@th%H%éheéntQ EBRqL
conflicting service gﬁkect servi ce arbitration class %88 al | ows

explicit docUfBht ¢V 5W8“§n85d?ﬁgtgpr80nf ‘et SP5eFEREFUETEN al gori t hns,
as tpposed teckieneiohard- cogedtdenisnphiti areeckanises. tMopeokent when a

service is ugﬂ@&@QsObfadd@dacbh@r%ékibhngs%%hvb%e%eéoleet have to be
updated to agcount %lany conf uire the change
i

conf §t % g §6f 31 coul.d reg
of multiple FeratTbnships mn?ﬁlﬁ SPAgF d8i-€8, TRESFEAFGre class 290
i npl enents t@efsrahidard Peptokodagafinities asdodparednpirth tel ephony (e.

9 » =31 VE&QéiQ?é@énZ Qh&AN %QQ3eR€EbH§3%k£E4%ﬁ %aW@&eeaEEPQgtscal
ging) One suc an override 292 tgyena e an
ori

nation £9 dF%EBhE@cfeéﬁ Eﬁlst ﬁ& BEEOT GVBEF PBLYelBR 5R i nt ended
reci pi ent. Adevhéppcenwemviggalbniciet yscag itihel MOEEa 228l Fbbrecke294 5 wher eby

an orlglnatlgangaéerog%@cQ% &%me%kﬁquaa%@ WRoR1a 8k QEa@glgarh@sabout the
origination. The s rVI§§H i scri.mination class to sekectlve

i nvoke ot her "§&¥9F Ees i°ng Scdil PrEEESS § 5%& P?tgﬁﬁﬁchgggd §¢+89

service itsekBchThé sdevivegious switch manufacturers develop their
20 version of the service, which means that the service must
be developed multiple times.

( The MOCE 228 and NMS 212 are connected together
via a Repository 230. The Repository 230 contains the
managed objects that are distributed by the NMS 212 and

25 used in the IDNA Nodes 204. The Repository 230 also
provides a buffer between the MOCE 228 and the NMS 212,
The MOCE 228 may, however, be directly connected to the
NMS 212 to perform "live" network testing, which is
indicated by the dashed line 232.

30 Referring now to FIGURE 6, a logical and
functional diagram of a telecommunications system

employving an intelligent distributed network architecture
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10 discrimnation class 296 provides for flexible) context-sensitive
service activation and obviates the need to have fixed code within each
service object for determning when to activate the service. THd) 4N i0&t i on
sequence is isolatedijromthe service itself. For 15 exanple, Subscriber A
and Subs¢yd RekssBs have access to the sane set of features. Gubssyibers A
chooses to selectively invoke one or nore of his services using a

particul ar set of signals. Subscriber B prefers to use a different set of
signals to activate his services. The 20 only difference between the
subscribers is the manner in which they activate their services. So it is
desirable to partition the selection process fromthe service itself. There
are two avail able solutions. The service -_ selection process for

Subscri bers A and B can be encoded 25 in separate service discrimnation
class 296, or one service discrimnation class 296 can use a profile per
subscri ber t2PQ nh cacect deneppriopt | Hre RTFHHatinvien tiens Wl B general i zed
to apply to q@serilseqs WiRserServ £ei sedol edigiiaitred 1w hhes nore, the
use of a service 39 gl scrimpation cghass 6 can. altsEg the m\{jr.g' ng of
access to se?9Fees?bBsBU PO IR oMt et B Pofiede o A Yien call. The
i npl erent ati OhSOEEY hi 842| gkat alh owsrvardous a 3&rianNy G 0$E8&Ked | ~ . JAN
2003 PCTI US9Q){ddR4 sak| paglisipamts 592 agdimade didd anghtnSplyiges using
perhaps different activation inputs. In the prior art, all swtch vendors
de h.vered iWPIeXFHI B288r GiedSsefbction schenes, which prevented this
capability. 5 The nmedi ani gdepealentasesed cebd@ss 298 4 snacHypeoHf ~ service

control cl as%%%ﬁzéﬁga;gfﬁgwﬂg[ga@@@'{&amﬁe?& LLaRdCANd L oL el ect i on,

pr eenpti on, - par connections, that applies er ent
nmedi a types PhEREdi hgthofeectianal eandi nanggrnen hekstenfaqes st&ervi ce
contor ol cl assmpb@miscdenel opedeibas sanche mpded dieach madia type, then

t he service nqongrorkegka§g 2§gagancb§tbcr)9é<en ins'gso re- %soabllg swega/é ce control
cfasses 252 "FPEYRECLE JPEET EBRT rOP T Q5T BT Wi okEh K o can

medi a- dependances sinthpongnaged scopketh A¥n¢ wowpendeit theagesert . e., a

nedi a- i ndepengedt t SonWhh e & FPLREERL BeBnSRY VA Al @ o &lo fReH As dependant
wrapper SC's - one per nedia t%lrgse%). As der1ved fromthe nediai ndependent
cl ass 298, s®HFePandCfoFRar 48 FOOFUES FHEEWRer iy i the tP¥R ore a

nesigage or dabda@estoéamsoliesdope@0asretimadydpeomuttdhamd hmiitiiygt o

AN

deliver it |atgr,pased 1o,p0 35’318&.’?”&- ealL C{A@é%%&é“aol?é the ability
to move a CORMEctT on from one Togical address to another based on specified
condi tions. Ihbteventapionsteheonbsdt dod maragd orlverdMy Nedd types),

ACD/ UCD, WATS-€d80Q services), 25 find-nme/followne and nobile roam ng,
etc. Preenption) either _negotiated or otherw se, jncludes services such as

call waiting, priority BPeERptPEhICBt 2T BHEYHOEUF LT R tOnM2Eti ons i npl enent
futlfre servi cesnever packet astiweksinstehbesrevi cedflkd sanébedngyvi deo

and file 30 tpanghak. WJYiht EQaEBX1889@@8?&109%%9%&'0'@0 3&¥"?‘&’hé‘ﬂ}|@e§b%@¥e“ deo

conferencing, etc. Al though user control and input 1s primarily I nplenmented
using the ke{&MBAeH t<e"|Ré?ﬁﬁoA§P--3§he ABrUAFOSBEGC2S$1Ng "app L oghgons
PCT/ US99/| 743%44ning on the SLEE use the Resource Proxy ("RCP") 244 as
a control interface to the RC 180. The RCP 244 may be
25 likened to a device driver in that it adapts
equipment - independent commands from objects in the SLEE
to equipment-specific commands to be performed by the RC
180. The RCP 244 can be described as an interface
implementing the basic commands common among vendors of
30 the resources in the RCP 244. The RCP 244 could be
implemented as shown as one or more managed objects
running on the IDNA node 204. Alternatively, this
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voi ce recognition is expected to be used for user control and input in the
future. The connection nmanager class 302 is responsible for coordinating
and arbitrating the connections of 5 various bearer controls 2430i.A}d08ed
in a call. Thus, thegonplexity of managing the connectivi%y bet ween
parties i wowlassgd e calls i s encapsul ated and renoved from&FVPHER
services. Service and Call processing are decoupled fromthe connecti ons.
Thi s breaks the paradigm 10 of mapping calls to connections as one to nmany.
Now t he mapping of calls to calls is many to many. The connecti on nmanager
cl asses 302 within an~ architecture are designed to operate stand-al one or
col | aborate as peers. In operation, the service control 15 classes 252
present the connection manager classes 302 with requests to add, nodify and
renove call segnents. It is the connection nmanager class' 302

responsi bi 'iw%Jégt%SOE&Lié%éhg@@vfé;@a;g@{hpM o SiE&Eomect ipns can be

considered eit as resources in an ensel ves or as 20 the aftributes
of resources, "4ScdhheckroPS HaPayets ¢1aRd MIEE cf B S MATEHEHISY a4 & proxy
or an aspect ohebaskeripsodfcef namegenedmdnictironshe hes@agdiaondf ol cl ass
250 inplenent§18§ﬁgngial - call processing, such as the basic finite-state
machi ne 25 conionl'y used for tel ephony, and specifies how call . processing
is td take place. Two cNateeshatythe orerakbond ohighlt 2§ uhbreonky partition
of originatiopchRkaesngna fAk! 218040 angle tRE M @t | of {aceeptd fihrasalth) 306.
The bearer control class §48,|s ?lrected at 30 adsftln specific S|gnals
and events' t oBRd™PFENTEAST RESBAT cECEBNDF e& ABHOVF "3 H2T TRV TES hFBxy
246, into comrmnmshghak$nanthevepésat hatalantdensindersit@ode tyothe - 34 ~0
JAN 2003 WO O PCTLS99 j £Ct S 2
aﬁticipated r§%g§§?§§h o] #E%tbééfgée gé%o%ﬁ%%ﬁéﬁ%ﬁ%ﬁéyaéftgg%dﬁﬁgét

i nf otthati on aBsGRIERELBF PRI Rali onP¥nyS I atikalvel suerPws Bscri ber |ine
nunber, classapbraecyice, Thypadotiascesse ®tC186 fapabassesndayedeto
differentiated.go the pasls abnhhe, ourber of, chiolll s b, chanel s,
associated w the S|gnaflng. €se nmay i ncludé a channe assoctated cl ass
308, as appli @34t &St hései aAgPensepharing ehankel bE? 93 thar efighahbets in
an ISD:\I Pr i Lrawelégiagﬁagg 849, _@-allloeﬁh?ﬁn@kefci:i'?i ep)%@éig‘si?‘rlg? as Eypi fijeflhby
an apal og phone at yses alin o control.a single circui an e
chanhol *Commonrrseanats dFeRrELEn b bir ST TR 1 ey

di ssoci at ed f nenwbekr eeréhhangl sth&hasT esesstee proxyde|aAssedby i sodehet ed

to I5 interfagppgithe,eXaeUti QBiRRVERPHHEAL (hO KE@a] gavor | 6 s Lehesegnd
other elenents in the bearer network. Exanples of interpal states

np
i npl enent ed at2RPSY| 8081 1BRIOVRRFPPREACHGS 2 12Y deReEhdRMEY cFRAgses are
i n-servi ce vssigukldhgserthce andatrempusying bsarefohiekpkadedodeercved 20
cl assgs are phoney32@~(aggtandard proxy for a standard 2500 set), voice
responsive units ("VRUs") 322 (a standard proxy for voice response units),
| MI trunk connections 374CUREst'aAGREGESr 6RG foYenipgPtaf frORkIOP2¢T1/ E1)
circui ts), andnmdemceennechionshd2@cfalstandand 25cpr oy fextdegit al

gggpg;, LSOrT IR UL RRCHLNGSLEPER 3RE LB2RHGERSAhA Lig Resource

dependencies are generated. The NMS 212 controls the
- 25 execution of the ICP 172 by interfacing to an agent

function provided within the ICP 172, called the ICP-NMS
Agent 240. The NMS 212 controls the operation of the
Local Operating System ("LOS") 260 on the ICP 172. The
NMS 212 controls the operation of the ICP 172, including

30 starting and stopping of processes, querying the contents
of the process table, and the status of processes,
configquring the operating system parameters, and

-23.



Now referring to FIGURE 10, the dynam c |ogical relationship of sone
instantiated objects will be shown. A real-world tel ephone A 330 is coupled
to a chain of 30 objects in the SLEE 242 through a Resource CanplU&hk208} oxy
(not shown). The FK>E?one A 332, BC_Phone A 334, and CC Oig A 336 objects
remain instantiated ih the SLEE 242 -3 5 WD 00/08565 ~ 0 .JAN 2003

PCT/ USOS4 4 14Rdss@t all tines. State change and nessagi ng o@@ﬂﬂ§9aﬁﬁﬁg t hese
obj ect s whenever the real-world tel ephone goes onhook or off-hook or when
the keypad is pressed. Likew se, tel ephone B 338 is represented in the SLEE
-242 S by a chain of RC Phone B 340, BC Phone B 342 and CC Term 8 344
objects. An instance of Call Block B 346 is ( associated with CC~-Term B
344, indicating that subscriber B has previously put a call bl ocking
function into effect for phone B 338. 10 Wen Subscri ber A goes off-hook,
RC Phone A 332 receives notification and sends it to BC Phone A 334 g which

propagates the notlflc ion tqQ the_ Sessi.on Staxt a
session. Th& §é‘st§|r68glvana er Eoﬁfénale Ol’fl ttﬁﬁlglaggg%ra&e C)(r%’es t he default

servi ce contcp@DU];BrcISH§§ea\s§@@|taﬂ'\@§t\m tthes &6 éﬁzst art (| .e., it looks up
in configuration specihicegnas ztlb;eaci%foateﬂc;ntfx%nsR@h%wmzét%%@ ofTh@eSessi on
Manager A 348 finds that the Service Discrimnator 0.is the default

service contigle &8ss Nghyor &P@ﬂqlngZOGVﬁ@“Ser\stD s@%4mi ndté A 350
di rects the NnMBQ1Rhawe tAod3 the doliltdet] iereouighn iamfcorapatnaonidro odetwdrem ne t he

service ul Uil Luboihg actiowled (fa Gl oL, (YPSAr iy A 10 di

the service destination - digit this exanple the Service
Di scri m nat &Awszél?gﬁrd@tseﬁ’rﬁan%wwlslﬂfséﬂ%ér@%%‘_’rﬂ éds ¥ activat e
a St or eMand_draremarich tserfuices 3D vigled hy aheiNdes BIHE featirad). OrThae

Hal f - Rat e czi\h{sb:iflﬂz (c%n%%l’o\il cethat, Ea% it RGPS a ccﬁj%afb%é JdYiod teyeduces
t he bandw dt al err| 3 a service at forces a term nat or
to!80 acceptoth Qir MG FatitEm) s §&&€Mr’c§@fngAQﬂ #@s %% di%gi t Sheo LiGHdi cate the
activation of6Ovey A denime d¥ene di 33he -Be 130t i3y system for
operatingthe general purpose computer. The WANOS 262 is
a commercial-off-the-shelf middle-ware software package
({e.g., an object request broker) that facilitates
15 seamless communication between computing nqﬁes. The SLEE
242 hosts the execution of managed objects 244,which are
software instances that implement the service processing
architecture. The SLEE 242 implements the means to
control the execution of the managed objects 244 by the
20 ICP-NMS Agent 240. Thus, a SLEE 242 instance is a
software process capable of deploying and removing
managed object software, instantiating and destroying
managed object instances, supporting the interaction and
collaboration of managed objects, administering access to
25 Native Libraries 264, and interfacing with the NMS-ICP
Agent 240 in implementing the required controls.

The Native Libraries 264 are libraries that are
coded to depend only on the LOS 260 or WANOS 262 and the
native general purpose computer execution (e.g., compiled

30 C libraries). They are used primarily to supplement the
native functionality provided by the SLEE 242,
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WO 001 08565 rc~~s~~r~i ~~~3a Di scrim nator 350 activates the Override
feature 356. The Override service control 356 collects enough |nformat2 ?n
to determne where ' Subscriber A wants to call. The Override serdfd 0
control 356 invokes e 5 originating call control (CC Orig A 336) to offer
t he call ) |§0/{)’g§ Connecti on Manager A 358. The Connection NaR@gey74e4358
cont act s ¥R i nat i ng call control, CC Term B 344, which contacts the
Call Block service B 346 that has been activated on it. The Call 10 Bl ock
service 346 notifies the Connection Manager A 358 through the CC Term B 344
that the call has been rejected. CC Oig A 336 has instructed the
Connection Manager A 358 not to accept a rejection due to the Override
service control 356. The Override 356 and 1S Call _, Bl ock 346 services are
now in conflict. The Connecti on Manager 358 invokes the Service Arbitration
Service 360 citing the conflict. The Service Arbitration Service 360 based
on the information presamEed idraaliger i2tlmacal 11y boetreres resleal Wianner (e. g.,

20 the termnaiing sall sanigole ISt ageent dhe aldde & Termd a

accepts the origination atte it pr pagat es t ppropriate signaling
to the BC Phdteo\B-B¥D Jahd-re e’~4l§ 310! %ﬁ@%%@lﬁré’rrﬂsesrlw ng and -
Sﬁbscrl ber Bmw&g@h&)wwglm @!mﬂihee\éeiﬂtw&&idaaﬁécﬁchnﬂ) thrﬁugh

t he Term B 3A4 a t he_,way, t A 336, At this point, the
Conngctl on MeTS %‘ft%ﬂlﬁé % sSId% %@ speéqb 4t 3RFSSUbE i ber A and B are
tal ki ng. The iba’u¢t1csnanbw\l£y prostdh] dwstEte. SL'IEWE 2261 \arok Ve aRfeBE A 348
records the sugGessyd f@@pla% Po Ll e 3% %Jézlvé\bﬂ%ﬂoﬁ h?scaéa controls

336 and 344 are vvaltlng for t'erm nat’i ng the call.

Subscri ber B hangs up. e 3?%%’51‘%% Aeerdy (?rﬁébé%‘%d’ltc}ﬁ%dﬂ? -1y 213\rhe
00/ 08565' 2 OCaWAN ZP 08 R@d&@@lwé%&addlmrafr QirSe 31369 alrrxiz 34A&ndhe call

controls 3368ﬂ§‘9 %élopg%nﬁnthﬂé Pﬁprtétc'rptat' 351 gr@ ectlon
e 0 ectl e

Manager A 35 ars he” con on an 1~ 328 recor ds
the term nati@PeeAticre and | conf SnbmdridrerofA mg@mp?@m fﬂhfe S 4 ton

Manager 348 W%oﬁﬂﬁgd:&&@i&u ofr tihee eplNod @de Hid i Systamifsidhose (
skilled in the (?rt will %ﬁ@dgﬁffs can he made as %o vaI ue of the
flexibility i a?ﬁ‘?’éaf?’ncbn (\é\% detfend HPHRGT “%ai ns of

i nstanti at i ngpadce swiragi FgciDe ¢dien f en S¥ETEese Pprirorl aye whert theq/r%ar%imeded

FIGURE 11 is g, & onehasd . of ppipcass sideiedOivdeierie Caltr W@CGSSI ng in
accordance with the present inventjion, wherein interactions_t %gl ace in a

hi gh speed en}\‘/‘?‘?’%\ﬁ"r’r’éntt}é‘?\’ae AFE POEESE NP FHE! | TR RN 1 Qppl i ed
fromthe outsktyef 244 venicalis e tausdonmed ghjokstsip(ddrwacei ver and

begins dialing,ip,pLock &{9. lbe iﬁ@é’ra&g %L&%@?g«%&@oﬁ@foﬁf gCQde

digits appear”as incremental events Wt
al ternativel yN48 %iéhaﬁlﬁgtbénbl]@ﬁ@étli}vﬂ of8 4 HeX cefhl r a¥h2Ehoi$i ERCt 0 the

I CP ayer a di1ggbrSSY kbhkwhiebleckndrZnaResOuUiseLRONSLRE, 2baser crant rol
o ool oo i8h Lo RER T55RELEl b then e, cepoand 18 eRgh even
operation of the managed objects 242 or the SLEE 242

itself. It is, however, anticipated that at some point,
the NMS 212 may relingquish control of the exact location
25 of managed object instances. For example, managed aobject
instances may be allowed to migrate from one node to
another based on one or more algorithms or events, such
as in response to demand.
FIGURE 8 shows the nesting of processing
30 contexts within an ICP 172 such that the SLEE 242 is
implemented within a virtual machine 270. A virtual

machine 270 is started as a process within a LOS 260 in
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- The service objects may apply further interpretation to 25 subsequent
event.s and may instantiate other service ' objects. Interactions anong
resource control, bearer control, call control and service contzﬁl @B
plus any database resgurces occur within a high speed environnment.” nds
for resoupgmomestkrol to inplenent 30 service are di spatcheddrssagn2RCP and
a conprehensive record of call activity is stored or imedi ately -3 8 WO

00~0ssss ~ 0 .~ ".N 2003 PCT/ US99/ 17424 processed for billing purposes in
bl ock 376. Single call or session processing is conpleted in block 378.
FIGURE 12 illustrates the process steps for generic service creation using

managed objects in 5 accordance wth the present invention. Service
creation using managed objects is conpletely within the network owner's
control, is considerably faster, and is performed within a unified
envi ronnment using a consi stent set of tools. A new function is requested

i nvol ving a ré@wit® sehdn céEneiew O | SIERRANARETRN pFftDcd 1R DARB30.
The net wor k eseen st DWhes anaic epxlest gner 2 asy ptlogramerscdss oo f y

managed obj e nd.s i
needed in bl g%ﬁe 3%%% ﬁrgaergé;%@%%n‘%?é% e%?%l&ﬂn n%s n@évé(vrgaflsﬁ?%(;%a? managed
| S objects iR tlésﬁelsi_@%n‘t¢lt1t¢le1¢1%vwm%n%ﬂ¢@h 240 vEund tieend Inl tar cukd 384.

Integration tQadidie HIt HEVEVEEB1ORNSa 0 ABSRHEE: DB E6E Smarmawjdgbcéé ©On wth
only those ot her obj ecé7fntdﬁwé8tem£| eces t hat |n%eract w th the nodified

obj ects in bl'gtiE FRE k5% otHRpF 09/ P he TR DA TRIRged
objects to t hmrdddRd& objédiock, IBBicH tapléeentmt tba ofasdhecateve f2MEtion is

compl eted 11 d0aie A0 fil BRE I3 LAUSLIRLLP BOCH3E, Mgl 4 {00l

dyring service creatlon to create conpatib ect e sane target
envi ronment iTRARRIRS Q%Fh%%c"m’fhlfh%h?ﬁ?%%%ﬁ?rlm% tRbRetedh Fher M 203
develtoper s ofX,di Bhér &pt eypeerofinfianciMsnabntyolCont axtidg 400e @tmi-east B

402 and Cont ext é@égswf émiééstpg%éeéaff@'m& é@@s@%é@.@' %Oeogﬂ
reate conpati bIe ob ectsé\%% b‘%‘?re% Y d
414) for the ¥arfe ¥ h et 12T etPR ?%Pe%% ﬁmfeer\fﬂaﬁ%tte B
418 and Pal etctxeaaﬂ;m{)yaé onebhcdnsts)@fv:(a'@oiogéiel%xa@rdtﬂ'mj B -39 WO
00108565 2 0 JAN 2003 The IN and AIN architectures revolve around
15 services being encoded as state tables. Such state table
descriptions are interpreted by a hard-coded state
machine engine which carries out the encoded service
function. BAs a result, the MOCE 228 and Service Logic
Interpreter ("SLI") are very interdependent and provide
20 only a fixed palette of functions. If a desired new
service requires adding a new building block function,
( both the MOCE 228 and SLI must be changed, recompiled,
thoroughly tested, and deployed in a coordinated fashion.
In an IN or AIN architecture, deployment of new SLI code
- 25 requires a brief downtime within the network. In
contrast, the present invention provides a multiple
concurrent architecture that allows new and old SLI's to
coexist.
The present invention uses a virtual machine
30 270 to overcome these disadvantages. A virtual machine
270 is the functional equivalent of a computer,
programable at such an elementary level of function
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~' CT/US99/| 7424 408) is appropriately different for the type of
devel opment. Each managed object (MO Type 1 410, MJ Type 2 412 and MO Type

3.414) is created by conbining input data (MO Type 1 I nput Forn1ﬁ% %ﬁ fﬂ)
Type 2 Input Form A 5 424, and MO Type 3 Tnput Form AD 426) and 2db#t &m

information (Context info A 428, Context info B 430, Context | )
usi ng the t WO @/@B¥Fol A 406 and Tool B 408) and pal ettes (Palpé"tqft"gsggni‘éé,

Pal ette B 418 and Palette C 420). The managed objects (MO Type 1 410, MO 10
Type 2 412 and MO Type 3 414) are then stored in the Repository 230. Fl GURE
14 illustrates how the palette for each tool may change in response to new

functional pieces in accordance with the present invention. The palette for
15 each tool may change in response to new functional pieces introduced by

ot her devel opers. FIGURE 15 illustrates the Managed Cbject Creation

Envi ronnent use flow. The software conponent type is selected in block 450
and the configuratlon

S L 20.s in_block 45 t ppr iate
tool is Iaunche& TR bl%8ﬁ1252pe$ﬁe usérvarlagg et ? %?ﬁ%g P¥8%% B A58
or tool C 460. Nem)theateguhpstedepe@mre@t edn; ﬁseleeékahsz axgrepe any

confi guration Iéoaeggbgglbn1eb@ekfaﬁétlga FLGURE 48 skl LHgLr atesnbhe Managed
hj ect Creation EnV|ronnent Software Sta The base t he g%naged hj ect

f
Creation EnvirohReAE 1 BofrRELS S8 aR stﬂﬁétﬁeféﬁﬁﬁngﬁ ®lnfra8fructure 470.
The dev&l oprent untireastdeyuod é7®1mmuaﬂfaem$HMMiD?@hesseépmaielxg

configuration d gﬁie %7%P%% rggql%gql %p%%f % |on¥ée L&Y% g

creating nanage écf's creates nanage usi'ng so?tmare
creation tools Aaaaoprlce¢®1nqw@oga€aggbﬁprmajthAN 2@03b9C$Ke$99t$¢42&e£82

and C 484 that in stt'ért'é ltl,ta'bll'eze oQls adaRtsls f@"oﬁ'\?% 1%&261ﬁﬂgr§r‘élért0

interface with the devel gpnent infrastructure 4 | ustrates
how t he uni fi edWSiEQutYER C8 Ldiy SUERPEHS Q%ﬂ?%ﬂI%NﬁﬂféPn§FﬁﬁPFfP§§ dBeat i on
and nod@fi cati okodls teadmeidhdn @alogyrayn \whircih tdevselaoeris dakkabiakjcgchs f or

the SLEE A fewgrelerned enbiodivipnty have Mgt dssedcheddon detahy

her ei nabove to be understood scope o he 1 nvention
al so conpr ehend$YSRESFSnén tis it SERUGHUGR 1aTvs & i8S 5&&, Ofet within the
scope of the cl &unktileys.exanpl e, the general purpose conputer is

understood to be a corrputiﬂ%rqa erVIrCtQﬁ lh%adhsm%otzwdseofjt%a%%egl rli,%%l kl?épf or.

one type of application e general "purpose conputer can beé &tlng
devi ce 186f any sigemeradt WP fcmnmtxtr@.f urea mﬁcsttradqmarcédmeo Z7r9p|n@ryeme t he

invention. An addidieNals exftldplsr MByedAVaAhPTQHATHAY runs as a
program within the virtual machine 270 may have the same
granularity of control and access to input/output and:
storage as if it were running directly upon the

20 processor, yet the very same program may be portable to a
totally different processor hardware running an
equivalent virtual machine environment (i.e. operational
in heterogeneous envirornments).

- In a preferred embodiment, the "Java" platform

25 developed by Sun Microsystems is prescribed for
expressing all telephony application software. The
prevalence of Java lends practical advantages in platform
portability, ubiquity of development tools and skill
sets, and existing support protocols such as ftp and

30 http. Java accommodates object-oriented programming in a
similar fashion to C+ +. The SLEE Management Code 272 and
all managed objects 276 indicated in the SLEE 242 are
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20 | anguage can be replaced wth other equival ent programm ng | anguages
that have simlar characteristics and will. performsimlar functions as

required to inplenment the invention. The usage herein of these tﬁrqf @@
well as the 25 other terns) is not neant to limt the invention (9 %&

terns alon%Yi é&&mggrns used can be interchanged w th others ddiaisoanes4
synonynous A refer to equivalent things. Wrds of inclusion are to be

i nterpreted as nonexhaustive in considering the scope of the invention. 30
I't-should al so be understood that various enbodi ments of 'the invention can
enpl oy or be enbodied in hardware, software or mcrocoded firmvare. -41 ~
U JRN 2003 WO 00/ 08565' PCT/' US99/ 17424 Wil e the present invention has
been di scl osed and di.scussed in connection with the above-described
enbodiment, it will be apparent to those slcilled in the art that numerous
changes, variations and nodifications 5 within the spirit and scope of the
i nvention are possible. Accordingly, it is therefore intended that the

foll owi ng clai C ari o] a S

073, °N 2005 CLATKGIT O GRS et et M Ao e 2 e |
a connunlcatlon%n%y%@%ﬁnf%RQQPQﬂﬁ\ﬁﬂfRn@Gﬁé#vsFﬁgov%ﬁ 4Q§ﬁﬂn%ﬂﬂ?q%ﬁR§I i gent
di stribut ed net&\l)ﬁé(s@@ﬂeto%uéﬁﬁsatnd)@%llef&*eehhbl&méeé?watrQi'lltﬂg d¥iecthavi ng at

| east one inteII ssor a_ne rk managenent system for
noni tori ng and % %|Y$L%e§ O@aF%mﬁgshetmork and said at |east

one int¥elligent switchi ngDespicte a:heeimne@@l@gnpﬂeamt;mmmtdaé)l\;se iofked but

| ogi cal l'y separaif-éuéioxﬂaéﬁmeaés |aea.ﬁ}EE0%2' ntgl phgeidu Gt | prpgessor; said
at | east one intell gent cal | processor further conprising:
( virtudl machine, appears to have been overlcdoked by IN

and AIN architects. Perhaps biased by the more common
telephony applications like interactive voice response,

10 IN and AIN designers have thought that a fixed palette of
functions is adequate and preferable for its apparent
simplicity and similarity to traditional call processing
models. Whereas the AIN approach improves the speed of
service creation only within a fixed call model and

15 function set, the present invention can as easily evolve
the entire implicit service framework to meet new service
demands and new call processing paradigms.

The choice of an object-oriented SLEE 242
provides many key advantages including dependency

20 management and shared security among coinstantiated
objects. The touted advantages of object-oriented
programming, such as modularity, polymorphism, and reuse,
are realized in the SLEE 242 according to the present

- invention. Because of managed object inheritance

25 hierarchy, widespread changesg in call model, protocol, or
some other aspects of call processing may be effected by
relatively localized code changes, for example, to a

single base class. Another important advantage is that
the coded classes from which objects are instantiated

30 within each SLEE 242 can be updated without having to
disable or reboot the SLEE 242.
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a logical platformhaving a plurality of functions wherein at |east one of
the functions is a service processing function, at |east one of the

functions is a call processing function, at |east one of the fun?t'g@f@ii a
facility processi ng function, said plurality of functions being adp 0%

mgration tQ aq0 9 st two different conputer architectures; apg RoffReLSSOr
for execuUW& (8 lurality of functions, said processor providing a

flexi ble and scal able architecture. 2. The intelligent call processar as
recited in claim1, wherein the logical platformis a virtual machine. 3.
The intelligent call processor as recited in claim?2, wherein the plurality
of functions are encoded in an object oriented | anguage. 4. The intelligent
call processor as recited in claim2, wherein the plurality of functions
are encoded as Java bytecodes. 5. The intelligent call processor as recited
inclaiml, wherein the logical platformis an object-oriented platform and
the plurality of functions are nmanaged objects. 6. The intelligent cal

processor as recited in ckgi H]Esreweﬁfsanenﬂ%l gral ewtp%%%mwf, als a
nt

based on a m croprocessor architecture. - . The intellige
processor as red'iéF iCAncP&i ﬁFSOdﬂﬁeF%lﬂe’f‘We"- gﬁnéreéltrﬁlciothﬂ 3@D3O¥BRPLL er,

the data storagefedcelard- tlh@lbh\@htSﬁ@eﬁbd’@twmrdheamﬁmoaﬁmgubedLhé
provi de redundant com‘rum atig

at
intelligent call* c?tf’eslg? Q’gs E 8%988 Fn&&‘f’%‘? o b\ﬂﬁc‘er ei Fﬁ’é’sﬁj%%essor
i ncl ude§: at | edsicanegerecoplerpiipgseondipinmeg ., Ahdseagtulesecdat best orage

device; and a high-s&ed nC ATFHRLERL QBéaki&Ks COélft@Ptdéq%éﬁleo@e@%Ea' purpose
conputer to the data storage device. 9. The intel] gent cal |l processor as

recited in clai managegd t%recltnéf‘\i‘alenfjhatf FRe Nty S5 O CERAGHTERS v
l'inking the processortd chen aatjuancbobjrocessde thet ipr adtdesmtaid bgasheone

| egacy function &ofs '2340'2 ng 7 A @.‘% %QHPCgﬁﬁ? MLV S QUG Wbl & gﬁ}o.ar”d

service restoration, The intel T gent processor as reC| ted in claim
1, furtiRer incl RAMY DS RIOTEFHTe EPFONREBr IRDFARMiIAEINNF Ifiadki-ng t he
processor to a didetiical greaddnigtliionls. cdhldThe amt elddrgerfiorcal | processor as

recited in clai ml,, JWd N6 I NGHAdLRAGs3ED {8cation of the node (e.q.,

nation, state, city, street address, or global
coordinates) .

15 In addition, a method of resolving conflicts
between the operational rules within the set can be
adopted. For example, if a specific object is to be
instantiated at node X, which lies in both Region A and
Region B, and the set of operational rules provides that

20 instantiation of the specific object is forbidden in
Region A, but is permitted in Region B, a conflict arises
as to whether or not the specific object can be
instantiated at node X. If, however, a conflict

- resolution rule simply provides that objects can only be

25 instantiated where permitted, the conflict is resolved
and the specific object is not instantiated at node X.
This set of operational rules could be used to restrict
the deployment or instantiation of a Trunk management
class code to situations where the intelligent call

30 processor is actually managing trunk resources. These
rules could also be used to restrict billing processor
instances, which are tailored to the billing regulations
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connection for comruni cably |inking the processor to at | east one resource
conplex. 12. The intelligent call processor as recited in claiml1, further
including a fourth connection for comuni cably |inking the procggs®N 1063 a
wi de area network. 13. An intelligent switching node in a comunications
network, the intelligent sw tching node conprising: an intel]/i |1
processor Nﬂ%mW§5§‘p?ocessor for gxecutingng pIurinty of fdk%?@%&ggﬁfthin
a logical platformwherein at |east one of the functions is service
processing, at |least one of the functions is call processing, and at | east
one of the functions is facility processing; and a resource conpl ex
comuni cably linked to the intelligent call processor and logically
separated fromthe intelligent call processor. -44 z o ~aN zoo3 14. The
intelligent switching node as recited in claim13, wherein the

comuni cation link fromthe resource conplex to the intelligent processor
further conprises a redundant conmunication |ink. 15. The intelligent

swi tching node as recited.in claim13, wherein the co ni_cation link from
the resource CG%pFeQPFSlghg FREER! i BRnt"D B 9s A i §68§8'da$3
comuni cat i ons drieviout6y Mbhetiohefl} i geate shacathiory reederias iocecirvdeési n cl ai m

13, wherei n a I&50WcqEQURLEXOPT QYo bie] UdSSl LIUAL fgRdy om the

)
intelligent call processor to fﬁe resource c gg : he intelligent
swi t chi ng node as recite&efRTELBIMM2B, LONBI@IRE the Fhcthiass dumglaaehy

includgs a col lgCiiaeagels pbysicesl iHeyb668dMMcs 6D CeSpidmirfy@vi de bearer,

signaling and connegtion s%r¥'ces. 18. The intellig smhichin dee as
. ; . iment o. ﬁ present lnvention 1 b escrrped.
recited in claifhfs, erein e“resource conprex 1ncludes aninterface

that connects tThe aflawraictt paset sibserhnpergednebioftehiddy includes
common functionality and virtual functions to assure that
all derived classes can properly be supported as objects
10 in the SLEE 242. Specifically, four distinct subclasses
are shown, the service control class 252, call control
class 250, bearer control class 248, and resource proxy
class 246.
The service control class 252 is the base class
15 for all service function objects. The session manager
class 2B0 encapsulates the session-related information
and activities. A session may comprise one or more calls
or other invocations of network functions. The session
manager class 280 provides a unigque identifier for each
20 session. If call processing is taking place in a nodal
fashion, then billing information must be collated. A
unique identifier for each call makes collation easy,
instead of requiring costly correlation processing. In
- service processing, protocols are wrapped by successive
25 layers of abstraction. Eventually, the protocol is
sufficiently abstracted to warrant the
allocation/instantiation of a session manager (e.g., in
887, the receipt of an IAM message would warrant having
session management) .
30 The bearer capability class 282 changes the
quality of service on a bearer. A service control class
252 can enable changes in the Quality-of-Service ("QoS")
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networ ks via standard tel ephony connections. 19. The intelligent swtching
node as recited in claim 13, wherein the resource conplex includes a
plurality of interfaces to custonmer systens. 20. The intelligent switchin
node as recited in claim 13, wherein the resource conplex utilizkB JAN 2003
standardi zed interface to support facility and network nanagggf
c

Vorp Rfs00/17424

processi ng." 9P0/08368 intelligent switching node as recited in aim 13,
wherein the resource conplex includes at | east one switch fabric. 22. The
intelligent switching node as recited in claim21, wherein the intelligent.
peri pheral processes data in real tine using digital signal processing
techni ques. -45 X 0 .~a~ zoo3 23. The intelligent switching node as
recited in claim 13, wherein the resource conplex includes an intelligent
peri pheral that procésses and acts upon information within an actual cal
transm ssion path. 24. The intelligent swtching node as recited in claim
13, further including neans for communi cably |inking the resource conpl ex

K JarORoETEN 1 P &Y Al ORFR S }ceg?%g?i%;f;‘ie?&s@& eld i gent

switching node as recite aim urther inclu
connection for ®eYhimi EEOMy5§ ikHditE tee hied@rr cétesnpreéxthen Ladardewn.
portion of a ditgetobsnks mathdeddanpnthe abeRidtaRnf aanagarudleabl Yol j nki ng

the processor tQ a signaling rtiqn of the .direct link. 26, The
intelligent smﬁ€8ﬁiﬁ6gﬂ§%%'a%pﬁé%ﬁt ?f?r?%:%%%%51%P4f&F?ﬁ%ée%o%%?i%?%go%eans
for nmondtoring andabkbintpuf akhngsamplearcdtiay igfstimagcefsithg sawakl &n@mzs, the

sub-el ements bekpgpParfalt.thg Plewad idubOfaddinild angne2411d0eal Nietl Lgent
swi t chi ng node

_ _ s recited in claimi13 fu&ﬁﬁgr{;nclu i ng; pans for
nbnitoring the ggﬁ@etﬂ? FRENBELAART t37 &t FctiDridiPPRRg tett channel
and right channel.
The service arbitration class 288 codifies the
10 mediation of service conflicts and service interactions.
This is required because service control classes 252 can
conflict, particularly origination and termination
services. For many practical reasons, it is undesirable
to encode within each service control class 252 an
15 awareness of how to resolve conflict with each other type
of service control class 252. Instead, when a conflict
is identified, references to the conflicting services and
their pending requests are passed to the service
arbitration class 288. The service arbitration class 288
’ 20 may then decide the appropriate course of action, perhaps
taking into account local context, configuration data,
and subsequent queries to the conflicting service
objects. Having a service arbitration class 288 allows
_ explicit documentation and encoding of conflict
25 resolution algorithms, as opposed to either hard-coded or
implicit mechanisms. Moreover, when a service is updated
or added, the existing services do not have to be updated
to account for any conflict changes, which could require
the change of multiple relationships within a single
30 service.
The feature class 290 implements the standard
set of capabilities associated with telephony (e.qg.,
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means for elimnating a selected function firomthe plurality of functions.
28. The intelligent switching node as recited in claim 13, wherein the
processor runs a virtual nachine process that |oads and executeg gaJAsﬂlegmi ce
| ayer execution environnent. 29. The intelligent swtching node §9§ 2&? ted
in claim280whesséd n t he service | ayer execution envi ronnment! LY’
plurality of software instances that inplenent the service processing
architecture and are derived froma nanaged objects base class. 30. The
intelligent switching node as recited in claim28, wherein the plurality of
software instances can be instantiated as needed by a network nmanagenent
system or during the processing of a service requested by a subscriber. -46
2 U .iAPJ 2003 31. The intelligent switching node as recited in claim 28,
wherein the service | ayer execution environnment controls the execution of a
plurality of managed obj ects. 32. The intelligent sw tching node as
recited in claim3l, wherein the plurality of managed objects are encoded
in an object orBewardchdhjnagecaBB.walheingit.el Ongesticbwecaphbhyinydeamsbe

recited in claigy3l,1Wherel Bobheo Pbididld tah QriBRAISEnORLEAE 8c8hRe8RCRAEd
as Java bytecodes. 34. The_intell |%ent sw t chi %node gs recited in claim
28, wherein the®¥&FHiRE Fayir 1RxBELET off eifAT ot SeRELGIEECAPHERAged

obj ect | ayer andnathebr apymbayeapalBblithedamtigldligent saililchilngkndéé as

recitedesin clai ei.n: Ak i r.ul I 0
orer e et nanetendhahobl 3indr 36k Ofr OF U (AT dbie BaBeHSffioha

instantiated. 36etTRE cHisErigeaPoshi EodiowiHow®N recited in clai m 35,

wherein the set of operatirgeakeryies afgceneiatadi oM thiazst hesspecuked to

minaged object. 37. The intelligent switchi d i,ted in _claim 35,
wherein the sei “S-265ev 8t onaroLti BEAF e EREGHEY H° 4 netiior RERERAgEREN:

system 38. The aingt élsl isgbniclewsedhraga noeevise ridcieldd | IThel @ierv2ge wherein

the netyork managenRAhisulien £eaekVess apyoeiMd | £4:5 AGSUDIINY i n the set
of operational rules t(; at ed.

_ _ when _the.rranaged.obj ect. is depl oyed or. |nst%
39. The intel || GERESEi CERCAL NBAETRY FRETT et a1 Ol TR Sk AEPerRe he set
of operational mgesk topbeiviei ¢ ikedi catiecwhtihin orrchiugdny ashiakh eclie f@ernaged
object is perm t48& Mining when to activate the service. The activation
sequence is isolated from the service itself. For
15 example, Subscriber A and Subscriber B have access to the
same set of features. Subscriber A chooses to
selectively invoke one or more of his services using a
particular set of signals. Subscriber B prefers to use a
different set of signals to activate his services. The
20 only difference between the subscribers is the manner in
which they activate their services. So it is desirable
to partition the selection process from the service
itself. There are two available solutions. The service
- selection process for Subscribers A and B can be encoded
25 in separate service discrimination class 296, or one
service discrimination class 296 can use a profile per
subscriber to indicate the appropriate information. This
can be generalized to apply to more users whose service
sets are disjointed. Furthermore, the use of a service
30 discrimination class 296 can alter the mapping of access
to services based upon the context or progress of a given
call. The implementation of this class allows various
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forbi dden from bei ng depl oyed or instantiated. 40. The intelligent
switching node as recited in claim28, wherein the set of operational rules
speci fy physical |ocations where the managed object is permtted or

forbi dden from being depl oyed or instantiated. -47 z o ~aN 2bb3A1003 The

intelli gentmoy(ﬁgusng node as recited in claim 28, wherein therasoyiam
| ayer execution environnment further includes: neans for depl oying and

renoving a plurality of nmnaged objects; means for instantiating, querying
and destroying a plurality of managed object instances; neans for
supporting the interaction and coll aboration of the plurality of managed
obj ects; neans for adm nistering access to a native library; neans for
comunicating with an interface to a network managenent systemto receive
and i npl ement control signals; means for asserting a plurality of gl obal
val ues; and neans for controlling the starting and stopping of the

pIurallty of managed ob| .ects, 42. The |nteII| nt sw tching node, a
recited in clai ﬁf"g lé?“éilﬂa‘?'ﬁ% RraAA Y AR & EQESUEA ?lr\éjng‘f‘? Olhmq
i ncl udes a basepekaassoﬁlﬁﬁeagmd b ecttsiamdinpditag alsethécertontant, cl ass,

a call control %h&S§Wﬁ*e%ﬂreégaspér@énqlase% %ct1@x&s§@ugg§vpeexyefé@é§on 43.

The intelligent switc e as recited In claim4 wherein the service
control class fﬁPPﬁ@PSanPHHBSPr%V%%§§?dﬂ“ﬁhﬁ&@épllétﬁearer capabi lity

class; & service arbltratmna nkass,; 1ﬁdépﬁﬁdﬂﬁi Gleasdceactasyi 288 is a

dlscrlrn nat or cI g%gbﬁflnggggggfqg 5§g\5§5e %hgﬁsasaggagecgg ection
manager

cl ass. ntelll smﬁtc node "as reci In C a|n142
wherein the caIWOGEWFﬂoﬁo@Ia§§°P§F@ﬁ%¥nqruﬂQﬁk§$Q§ﬁ°6P|QFH&FPBHOBPaQQSand a

term nation cl asnhd mdf ti-party connections, that applies to different
media types including voice, fax, e-mail, and others. If
10 a service control class 252 is developed that
can be applied to each media type, then the service
control class 252 can be broken into re-usable service
control cfasses 252. If the service control class 252 is
broken into media-dependant functions and a media-

15 independent function (i.e., a media-independent SC which
implements a service and a set media-dependant wrapper
SC's - one per media type). As derived from the media-

independent class 298, store and forward 300 provides the
generic ability to store a message or data stream of some
20 media type and then the ability to deliver it later based
; on some event. Redirection provides the ability to move
a connection from one logical address to another based on
specified conditions. This concept is the basis for call
_ forwarding (all types), ACD/UCD, WATS (1-800 services),
25 find-me/follow-me and mobile roaming, etc. Preemption,
either negotiated or otherwise, includes services such as
call waiting, priority preemption, etc., QoS modulated
connections implement future services over packet
networks, such as voice/fax, streaming video and file
30 transfer. Multiparty connections:include 3-way and N-way
video conferencing, etc. Although user control and input
is primarily implemented using the keys on a telephone,
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0 ~aN zoo3 45. The intelligent switching node as recited in claim42,
wherein the bearer control class adapts specific signals and events to and
fromthe resource conplex via the resource proxy. 46. The intelligent
switching node as recited in claima42, wherein the resource ptbxyNdlldss

interfaces the execution environment to a plurality of sw tclimgssdgYiges in
a bearer n¥O®¥9856347.  The intelligent switching node as recited in claim

42, wherein the resource proxy class further includes: a phone class; a

voi ce response unit class; a trunk circuit class; and a nodern class. 48.
An intelligent communications network conprising: a plurality of
intelligent distributed network nodes, each intelligent distributed network
node having an intelligent call processor having a processor for executing
a plurality of functions within a |ogical platformwherein at |east one of
the functions is service processing, at |east one of the functions is cal
processing and at | east one of the functions is facility processing, and a

resource conpl &% cMpdiGARkY ohi Dkedxboctoe tatsd ligants Haldsdy eepsen and
|l ogically separated fromthe intelligent call processor; a network
managenent syst®W figPYrordRt GPEn§UARBScontrol Iing a wide area network and

the plurality of intelligest cewhbehiog nafeger atithdfie3 0n dies arespamedivwlrek

Lhe network marerin Lpae 8 he  HAEE ] Bt iRt ea i n

cl ai m 48, wher efar idus ateear eantiepher R4Bsiaveivedr bhouscabt i cdlhutet wor k.
the complexity of managing the connectivity between

( parties in multiple calls is encapsulated and removed
from all other services. Service and Call processing are
decoupled from the connections. This breaks the paradigm
10 of mapping calls to connections as one to many. Now the

mapping of calls to calls is many to many.

The connection manager classes 302 within an-
architecture are designed to operate stand-alone or
collaborate as peers, In operation, the service control

15 classes 252 present the connection manager classes 302

with requests to add, modify and remove call segments.
It is the connection manager class' 302 responsibiliﬁy to
accomplish these changes. Note: Since connections can be
considered either as resources in and of themselves or as

( 20 the attributes of resources, a connection manager class
302 can be implemented as a proxy or an aspect of basic
resource management functions.

The call control class 250 implements essential

- call processing, such as the basic finite-state machine
25 commonly used for telephony, and specifies how call
processing is to take place. Two classes may be derived
along the functional partition of origination (placing a
call) 304 and termination (accepting a call) 306.
The bearer control class 248 is directed at
30 adapting specific signals and events to and from the
Resource Complex 180, via the resource proxy 246, into
common signals and events that can be understood by the
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50. The intelligent network as recited in claim48, wherein the wide area
network utilizes a conmon object request broker architecture. -49 20

.1 AN 2003 51. The intelligent network as recited in claim 48, whepejR pfe
netmork managenent system operates within a tel ecomruni cations nanagenent
network conpliant framework. 52. The intelligent network as recited in

cl ai m 48, wher @¥0856sShe net wor k management system nonitors and RAMPANE2H he
plurality of intelligent distributed network nodes such that services and
functions can be flexibly and dynam cally distributed across the plurality
of ‘intelligent distributed network nodes. 53. The intelligent network as
recited in claim48, wherein the network managenent systen1contro|s

depl oyment of services, maintains the health of those services, provides

i nformati on about those services and provides network-|evel nanagenent
functions. 54. The intelligent network as recited in claim48, wherein the
net wor kK managenent system further includes: neans for accessing,

control ling and.gpdi Lok i AG) LS STy i 0RS, ar&@%rn@%ﬁ%alt;@dt balal Hfaéhty of
intelligent network noges thro h aql ent functlonall ?
control I'i ng t he°Bp&frht %ﬁl%“?d cﬁ‘ba‘i‘ %e‘i]aﬁqsnglssfﬁ&?l céac‘:ﬁ Pﬁ‘f‘%\:}‘?ﬁent

call processor, abnokuthegotheisdtardn nendnst st applilng svfcha asl suakcrybet
processes, queryipd hfnEPNt e1d2s Obe & RELLESS éhm SanbdAe skatus of the

plurality of processes; means for_nonitoring erformanceé o
intelligent calﬁuBF6€§§§6r§aYn%%ﬂ%l?%ﬁr%ﬁﬁ&%Eﬁq|9&)qnﬁaq@ﬁlﬁlQﬁliﬁﬁlon and
operation of thauwbde afealﬁemMDskorammamman§ dsodiitadohiithg tard

Supporting (ne Lashanihat! omand RESTALLA0NET TRl 14l SRHVLEE,Layer

ekecutlon enviro unni ng ent cal processor
The |nteIIlgent3ﬁ§bméﬁka§§1iéélﬁ@dt$% %*%@¥#Eﬁﬁg“ﬂ%%ﬂﬂ Fhepaelhpaged3 Obj ect
Creation EnviromsireruthhhAgss NDEUARI T $00! Br Sea thaln tsrfecee 3deyekhopment

wor k C?B be channel single class 312 as typified by an analog phone
314 that uses dialing to control a single circuit, and
the channel common class 316, represented by SS7
signaling 318 entirely dissociated from bearer channels.
The resource proxy class 246 is devoted to
15 interfacing the execution environment to real-world
switches and other elements in the bearer network.
Examples of internal states implemented at this level and
inherited by all descendent classes are in-service vs.
out-of-service and free vs. in use. Contemplated derived
20 classes are phone 320 (a standard proxy for a standard
2500 set), voice responsive units ("VRUs") 322 (a
standard proxy for voice response units), IMT trunk
connections 324 (a standard proxy for digital trunk
- (TL/El) circuits), and modem connections 326 (a standard
25 proxy for digital modems), corresponding to specific
types: of resources in the Resource Complex 180.
Now referring to FIGURE 10, the dynamic logical
relationship of some instantiated objects will be shown.
A real-world telephone A 330 is coupled to a chain of
30 objects in the SLEE 242 through a Resource Complex Proxy
{not shown). The RC_Phone A 332, BC_Phone A 334, and
CC_Orig A 336 objects remain instantiated in the SLEE 242
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partitioned. 56. The intelligent network as recited in claim54, wherein
managed obj ect software and respective dependencies are created in the
Managed bj ect Creation Environnent. -50 2 U .InN 2003 57. The
intelligent network as recited in claimb54, wherein the Managed @ﬁ%%&ﬂzma
Creation Environment further includes a plurality of sub-conpqnen hat
can be useWQ ®/86eat e services. 58. The intelligent network as reC|ted in
clai m 54, wherein the Managed Obj ect Creation Environnment further includes
a unifted collection of tools hosted on a single user environment or
platform 59. The intelligent network as recited in claimb54, wherein the
Managed (bject Creation Environnment further includes a collection of
operations that are required throughout the process of service creation,
such as service docunentation, managed object definition, interface
definition, protocol definition and data input definition, which are
encapsul ated in managed objects and service testing 60. The intelligent
network as recited in cl rein the plurali ﬁPOf functions can be

moved to the infé&l Fi‘beﬁtmearl EF%E%S%%?“% tar‘i’idn“‘gﬁﬁaﬁ g1 PFGBAT APLRTFi but ed
net wor k node mntheae Phiiertapvhagevée Uperaalowosfldt helephehbi geas cat |

pr ocessor . FBgy! BeblrkogBLINSEWRRKN And Galyced 1, clhalguds, further

i ncluding a Nhna e j ect Creation_Environment connunlcablé linked to the
net wor k nanagenéﬁ#e§9§ﬁenFPéFPBPéﬁtPn§38r&ﬁh?%ﬂﬁﬁfenﬁégtﬂﬁgt RASHEPRI 6$¢ ng
functi ofis that &yeat ehbdnus€drbyPhbrecBl 34 pr amemne @344 aatthad_vérusi ng

2 Managed bl ecty GugabLgackaYi r AAMEALLLO-URYA S SalARe sgRTLOU Al | on

COFTpI’I Si ng the stéps of "sel ecting a software conponent ecti ng a
sof t war e conflg@ﬁﬁﬁqeﬁteﬂawnehlﬁ@-ﬁﬁr@p%r%%4deﬂ %ﬁﬁqﬁmﬁté tegrbeaTiber;
using the approm inalse prehtivaseyCpbaat h0Bal Dbl ddk iMRdifyn i okl 6ake eneeBk
or e for phone B 338.

10 When Subscriber A goes off-hook, RC_Phone A 332
receives notification and sends it to BC_Phone 2 334,.
which propagates the notification to the Session_Manager
A 348 to start a session. The Session_Manager A 348
algorithmically determines the default service control

15 class associated with session start (i.e., it looks up in
configuration specified as the default for RC_Phone A
332). The Session_Manager A 348 finds that the
Service_Discriminator A 350 is the default service
control class and invokes it.

20 The Service_Discriminator A 350 directs the
BC_Phone A 334 to collect enough information to determine
the service ultimately being activated (e.g., it prompts
Subscriber A to dial the service code and/or destination

- digits). In this example, the Service Discriminator A

25 350 determines whether subscriber 2 intends to activate a
Store_and_Forward service 352 (e.g., a voice-mail
feature) or a Half-Rate call 354 (a service that adijusts
bearer capability; it reduces the bandwidth by half) or
Override 356 (a service that forces a terminator to

30 accept an origination). ‘

Subscriber A dials the digits to indicate the
activation of Override to Phone B 338. The Service
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managed obj ects within the software configuration; collecting one or nore
results fromthe appropriate software creation tool and; updating the
sel ected software configuration based on the one or nore results. -51 7 ~

" ,N 2003 63. A nethod of using one or nore managed objects t (o\2 a
service compri &imnged he steps of receiving an event within a s’eﬁvg}g!)@}l/zﬂfer

execution environnent; determ ning the one or nore managed obj ects needed
to respond to the event; instantiating the one or nore managed objects; and
provi ding the service using the one or nore instantiated nmanaged obj ects.
64. A nethod of inplenenting a new service using one or nore managed

obj ects conprising the steps of creating the one or nore managed objects;
testing the one or nore managed objects in a test service |ayer execution
envi ronment; whenever the testing of the one or nore managed objects is
successful, performng integration tests by testing the one or nore managed
obj ects with other nanaged obj ects and systens needed to inplenent the

new servi ce; andnyheneNehathe +o8 S AL G3l BYel-s; SUCEESAIU 356
i npl enmenting the new Service by deploying the one or nore nanaged obj ects
to one or nore iAhel PVgERtdeaberpter EWYRL 655 KOAeeRBE PBRVUPH ovi di ng

services in a CONHEBrmAtions tsyséedmmine whmieBuberptibsrny winteasd one
resource compl ex bal aghs WRAN. FQUTLILSALL Ok ! B8 1hDSK LB
conprising the sfeps of : "Cont For I Ng e action of the resource conplex at
| east on& servi cerppépasinpg cpal control (CC_Orig A 336) to offer the
call via the Connection_Manager A 358. The
( Connection_Manager A 358 contacts the terminating call
control, CC_Term B 344, which contacts the Call_Rlock
service B 346 that has been activated on it. The Call
10 Block service 346 notifies the Connection_Manager A 358
through the CC_Term B 344 that the call has been
rejected. CC_Orig A 336 has instructed the Connection
Manager A 358 not to accept a rejection due to the
Override service control 356. The Override 356 and
15 Call_Block 346 services are now in conflict.
The Connection_Manager 358 invokes the Service
Arbitration Service 360 citing the conflict. The Service
Arbitration Service 360 based on the information
presented it algorithmically determines a winner (e.q.,
20 the terminating call control must accept the call).
CC_Term B 344 accepts the origination attempt and it
propagates the appropriate signaling to the BC_Phone B
342 and RC_Phone B 340. Phone B 338 starts ringing and
. Subscriber B answers. The resulting answer event is
25 passed up through the CC_Term B 344 all the way to the
CC_Orig A 336. At this point, the Connection_Manager A
358 sets up the speech path and Subscriber A and B are
talking. The call is now in a stable state. The Service
Manager A 348 records the successful completion of the
30 call. Now, both call controls 336 and 344 are waiting
‘for a terminating signal which will end the call.

Subscriber B hangs up. The message is propagated to both

-37-



provi des at |east one virtual machi ne processing environnent; and providing
at |least one service-related function as an executable obj ect in the
vi-rtual machi ne processing environnment to affect the action of the resource
conpl ex. 66. A method for inplenmenting service-related functipp jaR 2603

communi cati ons system the conmuni cations system conpri sing ,%gli)gq@h-,@qr Vi ce
processor M08 cond service processor, wherein the programm ng

interfaces of the first processor and second processor are substantially
different, the nethod conprising the steps of inplementing a first virtual
machi ne processing environnent within said first processor; -52 2 0 .JAN
2003 inplenenting a second virtual machine processing environment wthin
sai d second processor; creating at |east one transportable service-rel ated
functional element that is executable by both first and second virtual
machi ne processing enviroments; and distributing the transportable
service-rel ated functional elenent to both first and second service

processors to affect the control of services in the comruni cati ons networKk.
67. The net hod <l lc|csinkred swhdfepndt hitd t r sl td bbl R Tt Yt lanB P 44

function may bedmivHedinesd a3 cipABNagetn Obh&Cta i | hitThé EHHndSELdH ocessor .
68. The net hod .of clai(r}ggigavmgei n_.the transportabl e ser i@a-r | at ed
function is inplEHEHie 1 &GATByPRYRoHRE FARYFTLIPRNE 69 THe® Wethod of

cl ai m 66 wher eiMandmwen rts pecoadeetber terpinat iordof unce iomlis a

i npl ement ed as @,56dtMed 1] Band@ up RENEHT 96 SURR! MARNGGSET YA 684 8584 ed
function to seryl ce pIOCPssons, 1.8, cQMMUNLcal| 0, system, conpriglng the
steps of: )

( skilled in the art will know, tradeoffs can be made as to
value of the flexibility instantiating objects on demand
versus performance gains of instantiating and managing

10 the instances prior to when they are needed.

FIGURE 11 is a flowchart of process steps for
generic call processing in accordance with the present
invention, wherein interactions take place in a high
speed environment and call processing intelligence may be

15 applied from the outset of a given call. The customer
picks up the receiver and begins dialing in block 370.
The line condition and each set of dialed digits appear
as incremental events within the ICP/SLEE via the RCP or
alternatively as signaling sent directly from the central

k 20 office to the ICP over a direct SS7 link in block 372.

Resource control, bearer control, and call control
instances associated with the line respond to each event
and instantiate service objects as needed in block 374.
The service objects may apply further interpretation to
25 subsequent events and may instantiate other service
objects. Interactions among resource control, bearer
control, call control and service control objects plus
any database resources occur within a high speed
environment. Commands for resource control to implement
30 service are dispatched through RCP and a comprehensive

record of call activity is stored or immediately
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providing at | east one service-related function object at a distribution
point>within the network; identifying at |east one service processor
requiring the service-related function object; and providing the AN 200
service-related function object to the service processor fromthe

di stribution point, 71. The nethod of claim 70 wherein said ?ﬁgﬂmﬁﬁrmz4
identifying“@lmmﬁﬂgt one service processor is based upon whe e
service processor serves a portion of the comunication system where a
service will be deployed that requires the service-related function to be
present in the service processor. 72. The nethod of claim 70 wherein said
step of identifying at | east one service processor is based upon whet her

t he service processor already has an outdated version of the
service-rel ated function. -53 ~i~.~-"~J 2003 73. The nethod of claim
70 wherein said step of identifying at | east one service processor is based
upon whet her anot her specific service-related function is already present

in the service processQl fé¢ pilEidFINehOles! @ MidMeEei Nsallgekyh¢e

processors identified as requiring the service-related function are
provi ded the seldf G&55dLHt BYOFEREI MO S uBIMRIRSE I3 dinGkt ddfously. 75. A
met hod for managi ng the diFSGURRUL2 ohl Diis sedve € extree lpadore sfsustielp@n foar servi ce

processors in a j i S 0, L Si f :providing at
| east one servié%gggﬁg{g%&?gﬁgt¥g%£g%?§cgpgéga ﬁ%§$?§%ﬁ?%ﬁgbdﬁht Wi thin
the network; idemagndangeawdithr Bhetpresertr Vnee HhrAtes SO icey@ineatd onhe

servi ce-rel at ed \{diid inhaQfeld 88Yecksoyk dbdgpidee e e el @@ thigkt | on

object to the identified service_grocess rs fLi t he dista%bution oi nt;
and indicating t¥1He § FTPLed  SeFOPEL HFOREE s ¥ G at?ihe s Performed

servi ce-rel at ed wistctn on wiijféetl esvérognbhe toime aisehdis tsulys eque mif
service processifg,) /6. AThew®LAed;8h ¢hakBydas vher flvh1Sa St eRwPf

indicating is perforned when all identified service processors are known to

have redeived thPSEYSH caFICiedSERRE PBA BBY REREOcol in block 380

The network owner uses own service designers or '
programmers to modify managed objects (bearer control,
call control and service control) as needed in block 382,
Iterative unit testing using new versions of managed

15 objects in a test SLEE until the new function is verified
in block 384, Integration testing of new versions of
managgd objects in conjunction with only those other
objects and system pieces that interact with the modified
objects in block 386. The NMS is used to deploy the new

l 20 managed objects to the ICP's in block 388.
Implementation of the new function is completed in block
390.

FIGURE 13 illustrates the use of similar tools
- during service creation to create compatible objects for
) 25 the same target environment in accordance with the
present invention. In the MOCE 228, developers of
different types of functionality (Context A 400, Context
B 402 and Context C 404) use similar tools (Tool A 406
and Tool B 408) to create compatible objects (MO Type 1
30 410, MO Type 2 412 and MO Type 3 414) for the same target
‘environment. The palette (Palette A 416, Palette B 418
and Palette C 420) for each tool (Tool A 406 and Tool B
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77. The nethod of claim 75 wherein said step of indicating is perfornmed to
all identified service processors substantially sinultaneously. 78. The
nmet hod of claim 75 wherein said step of indicating is perforned “hF@JENQMH
identified service processors are known to have received the
service-rel ated function object and at |east one other service-rel ated
function objeewosaeeded for reliable interoperation. -54  x FHURPAGHE 70.
A nmet hod for providing services in a conmunications system the system
conprising at |east one service processor controlling at |east a portion of
t he communi cati ons system the nmethod conprising the steps of providing a
service |l ogic execution enviroment in the service processor wthin which
service-related function objects may be instantiated; instantiating at

| east one service-related function object within the service logic
execution environnment; executing function within the service-rel ated
function object to affect the manner in which service is provided by the

connunications4%%§tg@1a%groﬁgiagg}Pogiggeggﬁkn}gg %?gr L tdye instantiating
at | east one servi'ce-refated function object is perfor in response to a
request from adavedspnend .ot Bachseapagedr ebieel fMACIYRAM bbbt M TaRgy
instantiated in the seiViMee Theei 8 @Xa¢Utis0Rr8AVEA OByWEREmb Biing gyt hod of

claim79 wherein the, jnstantiating,at, | east e rvice-related function
object is perfé{larféad M‘P leﬁ’ﬁecilptarppgﬁ %‘Pr@ug‘séggen&%gu ¥ nit#ép‘éter{ﬂr& A ogi c
execut ison envi ridierand 80 Thipe Setlhpa tofFociah #96hhendi eonbext nst anti ating
at |east one Seirr}@chﬁnéa{ée?ﬂ fe(‘&ofn!é'é%t' QQE%bJAeqtze',ScBﬁEégfj nedr Qng ya4§, ot her

required service-r d function objects _are available to be Instantiated
therewith. 83. CORE&EL HOF DI AP miAFNIh&hsi oPhE (hehnti 49¢ ipdtTIast
one service-relmtamB)f unel ipl eoltjesct (Has epelef or ved, onbyettetBedDbjaet is of a
suf ficiently roepnle vereion) S4qrfan ABRAIA! UBEARRY ifbN8yp8 DSHIEl ho.
management system comuni cating wth a plurality of intefTigent distributed

net worl® nodes, B&RY hetddoran Joment3 dddeprayRRAT caFPyedi 52 riButi ng at
| east one nanagesbedbitesnty sEdected fromthe group consisting of a service

control managed obj ect, & &Gald 191°r1tlr1let%’l%geggﬁbhtagcgalét% & &epirol

managed obj ect, and a resource proxy nanang ject, across the plurality’
of intelligent Pt rMBtEPHER WY KafRRNse tpsnew functional pieces in

accordance with the present invention. The palette for
15 each tool may change in response to new functional pieces
introduced by other developers.
FIGURE 15 illustrates the Managed Object
Creation Environment use flow. The software component
type is selected in block 450 and the configuration is
{ 20 selected in block 452 and the appropriate tool is
launched in block 454. The user may select tool A 456,
tool B 458 or tool C 460. Next the results are collected
in block 462 and the configuration is updated in block
_ 464,
25 FIGURE 16 illustrates the Managed Object
Creation Environment Software Stack. The base of the -
Managed Object Creation Environment Software Stack is the
development infrastructure 470. The development
infrastructure 470 interfaces with the software
30 configuration database 472 to read and store information
relevant to c¢reating managed objects. The user creates
managed objects using software creation tools A 480, B
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2 0 JAN 2003 85. The apparatus according to claim84, wherein said at |east
one nanaged object includes a service control nanaged object. 86. The
appar atus according to claim85, wherein said service control nrahagkdi]

obj ect includes at |east one of session-related information, a service
function, and a service arbitration function. 87. The apparaf@ﬁugggegging
to cIa|n18§” ORf8¥°8P n sai d service control managed obj ect includes at | east
one of a session manager class, a bearer capability class, a service
arhitration class, a feature class, a service discrimnator class, a nedia
i ndependent services class, and a connection nmanager class. 88. The
apparatus according to claim84, wherein said at | east one managed obj ect
includes a call control managed object. 89. The apparatus according to
claim 88, wherein said call control nanaged object includes at |east one of
a call processing function relating to origination and a call processing
function relating to termnation. 90. The apparatus according to claim 84,

wherein said at 4|89a%d0@e4mn%&e ohj eeinl@@imw tﬁ)cﬁeaicﬁrpt(éi%t mol7aanaged
object. 91. The

par at us i, N ei.n _sai d bearer
control managed 43% éggdgg é\f’g?‘égg'f"eo‘ﬁjetlbf&he dffa NS P S Ser vi ce,
subscri ber Iinenndhbsmruaturas$70f service, a type of access and a change

of bearer function. 92. T'%%G%aﬂaaatgalﬁges}[aébeghg@ eh %1&5’“ LELR: 53 d

bearer control managed object includes at [east one o anne assocl at ed
class, & channele%ﬂ%ﬁﬂﬂ@%ﬂtas§ls§hdaél@W§nnéPrcoﬁﬁﬁﬁléﬁa§§ ggeafpen and
apparat us accor dhdti i atidinmod4 eveheneien t3ald By WRash aBeelBpagedaobheet

|Pcludes a resouré§%éygngégnyﬂ%g%gE%Qject. -56 ~ 0 JAN 2003

A few preferred embodiments have been described
in detail hereinabove. It 1is to be understood that the

10 scope of the invention also comprehends embodiments
different from those described, yet within the scope of the
claims.

For example, the general purpose computer 1is
understood tec be a computing device that is not made
15 specifically for one type of application. The general
purpose computer can be any computing device of any size
that can perform the functions required to implement the
invention.
An additional example is the "Java" prograﬁming
20 language can be replaced with other equivalent programming
languages that have similar characteristics and will
perform similar functions as required to implement the
invention,
- The usage herein of these terms, as well as the
25 other terms, is not meant to limit the invention to these
terms alone. The terms used can be interchanged with
others that are synonymous and/or refer to equivalent
things. Words of inclusion are to be interpreted as
nonexhaustive 1n considering the scope of the invention.
30 It should also be understood that various embodiments of
‘"the invention can employ or be embodied in hardware,
gsoftware or microcoded firmware.
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94. The apparatus according to claim93, wherein said resource proxy
managed obj ect includes an interface to a bearer in a network. 95. The
apparatus according to claim93, wherein said resource proxy ?9§@ﬂ2§ﬁje0t
i ncludes at | east one of a phone class, a voice response unit c

trunk circuit class, and a nodemclass. 96. The apparatus accordin

cl ai m 84, Wiewesises'at | east one intelligent distributed net Wil K'-’ﬁ’(?ﬂg‘”ﬂf t he
plurality of intelligent distributed network nodes includes at |east one of
a switch intelligence and a service processor. 97. The apparatus accordi ng
to claim96, wherein said network nanagement systemdistributes the at

| east one managed object selected fromthe group consisting of the cal
control managed object, the bearer control nanaged object, and the resource
proxy managed object, to the switch intelligence. 98. The apparat us
according to claim97, wherein said network managenent system di stri butes
the service control nanaged object to the service processor. 99. The
apparatus according to clajim84, further conprising a managed obj ect
creation environment at Wekk® B RFCIHIMINVERLIRG dRFebery T IRlesed

net wor k nmanagefedtd syst €8eAntn COMMAEE iain RY. thndilee albby ewi b Be Sabékd net wor k
management vi a obj e S|tor 100. .The apparat us. according to
cl ai m 99, mheréﬁﬂgggﬁggﬁhng%égi% paﬁééaﬁ gh e%’ Fo%ﬁé%?e net udds at

| east one toola¥orthat|easerons @MamgQ§M|Wq;xﬂﬁiqn@dmmﬁlmgdﬁﬁécatl¢mast one
of a service coniyph eﬁaassgrQQJ 884 s@osdlds %@@&%éﬁ%@%ﬁeg rQbj ect, a

bearer control managed object, and a resource proxy nmanaged object. 101.
The appar at us %%%%%E}ﬁg t BCEPEAINIDY, Itherithanpione 11e4endeRetibrt atBer vi ce
control managefoDbpwihg aladms snall odndmiaged ORjrectariacheaseangont r ol
nmanaged object, and-a.LesgULce proxy nenaged object is stored in said
managed obj ect rep05|?ory prior to deploynent thereof. -57 2 0 JAN 2003
102. An apparatus for conmunicating with a service processing conpl ex that
provi des at | east one tel ecormunications feature, said apparatus
conprising: a network managenent system perform ng at | east one of
controlling deploynent of the at |east one tel ecomunications feature,

mai ntai ning a status of the at | east one tel ecomunications feature, and
providing information fromthe service processing conplex about the at

| east one tel ecomuni cations feature.
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103. An apparatus for conmunicating with a service processing conpl ex that
provi des at | east one tel econmunications feature or a swwtch intelligence
that controls a renote switch fabric, said apparatus conprisingypa eﬂﬁork
managenent systemtransferring executable code to at |east one 81‘0 {Wﬂ

service proaassi ng conplex and the switch intelligence. 104. The apparatus
according to claim 103, wherein the executable code includes at | east one
of a service control nanaged object, a call control nanaged object, a

The apparat usLARRATRGHt obmunfRder ARAIKRR Bt PORARERAMNS Baarhagon

obj ect kdi€hew@sk admpegisg: one of a session nmanager nanaged object, a bearer
capabi l ity managed object, a service arbitrati on managed object, a

conmmuni cat i onat lpashpne miteHigen distrinjtedretwarksiodg; ce di scri ni nat or nanaged

obj ect, nedia_j . LV j : ' ranager
managed obj eoft PBATe Bkt bk ERRe HRIARRHANIER! oAy B o Ao OO
control managed rebyorkct mangdenhnt aystéraasfor onroriforing odrdyi vaitrallingranaiged
object and a term nation nanaged ?bj ect. 107. The appar gt us according to

cl ai m 1020MPHBICEHONSHERY UK 206 SAIA 3 Ieaslong Al IBPRISIICHIIBIES: at | east one of a

channel  assoc} alseg-IROAPRA RRirfSHicably HRAMRE 1GHEENS b RAiGGH 1ealNd 2
channel conmon manacgec ggﬁqeci.. 10%% ?yl"?le appar%luslyag or ?ng tolcl a}er% 103,
wher ei n e idtatligenocdll prenesgement system instanti ates at | east one service
| ayer execution,environnent..i g‘t one service -58 2 U JAN 2003

dn.t at lea
processi ng colfpf atleast are ayelligent Gpll PROgERSORBrhsT COMRNINRE by the at | east one
service | ayer g aygealt pRfTodh HakBZNE HlurallYOef AurfBBbAO WHeRHR It A one of the

functions is a service processing function, at least one of the functions is a call processing

-

function, at least one of the functions is a facility processing function, said plurality of
functions being capable of migration to at least two different computer architectures; and
a processor for executing the plurality of functions, said processor providing a

flexible and scalable architecture.

2. The intelligent call processor as recited in claim 1, wherein the logical platform is a

virtual machine.

3. The intelligent call processor as recited in claim 2, wherein the plurality of

functions are encoded in an object oriented language.

4. The intelligent call processor as recited in claim 2, wherein the plurality of

functions are encoded as Java bytecodes.

5. The intelligent call processor as recited in claim 1, wherein the logical platform is

an object-oriented platform and the plurality of functions are managed objects.

6. The intelligent call processor as recited in claim 5, wherein the general purpose

computer is a based on a microprocessor architecture.
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di stributing at | east one nmanaged object selected fromthe group consisting
of a service control managed object, a call control managed object, a
bearer control managed object, and a resource proxy managed object, to a
plurality of intelligent distributed network nodes using a network N3
manageneat sy : QL €3 ‘@‘ﬁ

distri bu? ing Z%ggh ﬁe%égﬂtdgﬁﬁgﬁ%gr%?g3??%3%%&?%%%ﬁo‘ﬁ%é%lil O‘t%ﬁgé@%ﬁc E%i} ol
managed oipputr, thddatbestorege devite abd theridgle dpeedj retworkaard cohfigured oo poeiger oxy
managed ohject to a switch intelligence. ,111. The method according to claim
109, wheF&PRda pEpcgslns idaiaStoTge S P OmHRIYERIONS st ri buti ng t he servi ce
control managed object to the service processor. 112. A nethod for

comuni cating with a service processing conplex that provides at |east one
t el ecommBini caThemgeligenticall porcessos s rectied imt il hevivzein tlat proorssorahsludes: enot e
switch fabric,, said net ho% conpri si nﬁtg transferring executable code to at

| east one of FHEAYGNG LT INRSE CRBPESHI ex and the switch intelligence

using a net Wopiefst a6 AARRIorSySdRBe; ddd3. The nethod according to claim 112,
wherein the executable code includes at | east one nanaged object sel ected

from t he group higihsnesd cogmynicatieny link eonngefingothe ganeralepirpoge eoptputes te &he
control opj . ect, a bearer control nmanaged obj ect, and a resource
pr oxy naﬁ%égg?%gjde%&c% 114. The nethod according to claim 113, wherein the
at | east one nmanaged object includes a service control managed object. 115.

The net hod according.to claim 113, wherein the at | east one nmanaged. object
i ncl udes%a cailhe aptstligsnt call aregessey; aerecitedomn clagy 1, fuctherymcluding 1¢5 firstye

met hod aE%&%E’@i&Ef&r%oﬁj_n%fRa]ﬁéﬁ 23%‘333@% Erg%:_@s%olafo 4P AGhn R BrodBARIEH HNia&S

i ncl udes earer contro
at least one legacy function consisting from the group of; provisioning, billing and service

restoration.

10.  The intelligent call processor as recited in claim 1, further including a second

connection for communicably linking the processor to a direct signaling link.

11.  The intelligent call processor as recited in claim 1, further including a third

connection for communicably linking the processor to at least one resource complex.

12.  The intelligent call processor as recited in claim 1, further including a fourth

connection for communicably linking the processor to a wide area network.

13. An intelligent switching node in a communications network, the intelligent
switching node comprising:

an intelligent call processor having a processor for executing a plurality of
functions within a logical platform wherein at least one of the functions is service
processing, at least one of the functions is call processing, and at least one of the functions
is facility processing; and

a resource complex communicably linked to the intelligent call processor and

logically separated from the intelligent call processor.
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117. The nethod according to claim 113, wherein the at |east one nmanaged
obj ect includes a resource proxy nanaged object. 118. The nethod] acanemng
to claim 112, further conprising deploying at | east one tel ecommunicati ons
feature, maintaining a health of the at |east one tel ecomunications

feature, jand ?ﬁQYﬂtgitliggnti ﬂé&ﬁﬁgﬂ&g\ a§l?96i‘ltedti€%13?1{1 1136 @kreR fhe communicatio

t el econmuni cat 1 ons atur systemtor testing service relate

obj ect s tihlafrooothe reddurcegcompless tuthe éntelbigphteprovessdri forthercamprises atredumslasty st em
the system conpri.sing: a test service |ayer execution environnment (SLEE)

t hat subSPERPR F‘W“V‘E’%ﬁl ates a runtine environment of a live service |logic
execution enviroment, the test SLEE conprising at |est one resource proxy
obj ect that represents an interface to a resource conplex within the
comuni c&d.i onThe ynteldigentisyGichilgenosly sis eenited rin chdmi 13g wherein the qosimumidaton] ect s

of claim.119, wherein the test, SLEE enabl.es testing of new.versio f
mnaged B e Heotebolite &g, othe; BurfRe chivbfbe” s n il shrer defhor
cl ai m 12gsmmhisicatiéhstifik. managed obj ects are related to service control. 122.

The system for testing service related objects of claim 120, wherein the
managed objects are related to call control. 123. The systemfor testing

ol atoq 15 botpePRABEhR Wi A8k 22 v BT b 13 HRRARCE rORUEE bEn i

obj ect s piox¢ milidds 28 intetfadefesm algyiptelsgengcal Bproéses tls thersgatecomplek.er f ace
for depl oying new versions of objects to the |live service |ogic execution
envi ronnment. -60

17.  The intelligent switching node as recited in claim 13, wherein the resource
complex includes a collection of physical devices or resources that provide bearer,

signaling and connection services.

18.  The intelligent switching node as recited in claim 13, wherein the resource
complex includes an interface that connects to a plurality of subscribers and switching

networks via standard telephony connections.

19.  The intelligent switching node as recited in claim 13, wherein the resource

complex includes a plurality of interfaces to customer systems.
20.  The intelligent switching node as recited in claim 13, wherein the resource
complex utilizes a standardized interface to support facility and network management

processing.

21.  The intelligent switching node as recited in claim 13, wherein the resource

complex includes at least one switch fabric.

22.  The intelligent switching node as recited in claim 21, wherein the intelligent

peripheral processes data in real time using digital signal processing techniques.
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2 0 JAN 2003 125. A conputer readable nmedi um having stored thereon at | east
one sequence of instructions, said at | east one sequence of instrqigixﬁi

i ncluding instructions which when executed by a processor, cause t JAN 7003
processor to: activate a test service |layer execution environment (SLEE)
that substant Taé |iMtefi@en@tsOStcAingU RbddTRs SRYitdd MBIMinO 132 WheYdin SBE VieSdurédi C
execution environnent, the test” SLEE conprising at |est one resource, proxy
obj ect edmplex amludesandnigligent parfphecral that processesianrbactowsineiniogmatipm withan
connunicati&né SM%%?H\-IZG. gpe conput er readabl e nmedi um of clai m 125,
wher ei n PREHESE RENISRIQH P8 "testing of new versions of managed objects.
127. The conputer readabl e nedi um of claim 126, wherein the nanaged objects
are related to service control. 128. The conputer readabl e nmedi um of claim

126, whe?¢i n The intgliggelasvokghingredegsaepitqdainedainn 1 B durtheroneluding means fohe
t J . : "t o
ol ated RRRARARyRIHE e Gt el 3F aChotulE pFRRRREH IOLEHL Fiatif ¢

wher ei n bperati@guimkces of instructions cause the processor to: deploy new
versions of objects to the live service |ogic execution environnent. 131. A
nmet hod of providing services in a comunications system the communications
system Cospr | §ho ghallighA3%/itchNS RAE Ul FR1B AEARRPI3 e iRGhaifL: | east one
resource conplex to erV| e services I n the comminication system the

net hod facil i adinshgonreetiordor egmofungmblyi tiekihgrtbe iresousmedcanpipx itei bedrbe
steps of: |ggh?g%ﬂ%&ngmgahéve service | ogic execution environment wthin

said ser PP

a second connection for communicably linking the processor to a signaling portion
of the direct link.

26.  The intelligent switching node as recited in claim 13, further comprising means for
monitoring and manipulating a plurality of processing sub-elements, the sub-elements

being part of the plurality of functions.

27.  The intelligent switching node as recited in claim 13, further including:
means for monitoring the usage of the plurality of functions; and

means for eliminating a selected function from the plurality of functions.

28.  The intelligent switching node as recited in claim 13, wherein the processor runs a

virtual machine process that loads and executes a service layer execution environment.

29.  The intelligent switching node as recited in claim 28, wherein the service layer
execution environment hosts a plurality of software instances that implement the service

processing architecture and are derived from a managed objects base class.
30.  The intelligent switching node as recited in claim 28, wherein the plurality of

software instances can be instantiated as needed by a network management system or

during the processing of a service requested by a subscriber.
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processor; inplenenting a test service |ogic execution environnent capable
of executing coded instructions in substantially the sane nmanner as the
live processing |ogic execution environment; -61 z 0 JAN 2003 t é8tAfgl0t
| east one service-related functional object within the test service logic

executi 081 envirhORiEHgen i ito‘r'lzﬁr%g‘é'g&ilégs tdifted & LRSS, Wifcteih Ghes&Fideuags onal

object to be executed w Ive service |loglCc execution environment.
132. Theexmtutimdernfironimentiedi®iolsthe ex¢emtismpla plasdlity ef masaged @hjectsexecution is
not coupled to the resource conplex. 133. The nethod of claim 131 wherein
said test service |logic execution environnent conprises interfaces which
emul ate ghe rypé iRRIRRH 5V nBfle b SedilcdCinSQhi B2, WIGidin IEPHIrAIRD of
environnment. 134. The nmethod of claim 131 wherein said test service |logic
execut i omanagedobiactsrare eatpded dean ohjeasorignied lanighege. emul ate the interfaces to
t he resource conplex as would be manifest in the live service logic
execution environnment. -62

. Al . ANE. 33 Ahl TRSE8IBL86R sWiidhiAHinOllE alfredNedAhl cldim A, wheRith 1A phrdlify AFAE. A. A
CA[2.AAS AL AY. A & AY[ LAY L, AH2. Ay@AF HL. Afr. Af_. As. AGH@ . Af ;

r. AGD A@nﬁp@gqg_o gqtsmge encoded as Java bytecodes.

. AL. A& A&u. A9[ . A&s. A9H. A&u. AL(Y. A9. AL. A9. AL53. A9N. A&. AL5f . A7Xf g! Ohl n{ & : GX}
xsni d_ZU] ca] ca] ca] ca] ca] ca] c(a] cal] ca] ca] ca] ca] ca] ca] ca] caU] ca] c: al] c: a] ca]
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EF. >#$} xsni d . Z] cal.ca] cal ¢ a] cal ca] cal ca] ca] cal.cal.ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] caf’f?ﬁ]‘@‘&i ?a'}'r@alr@a} 1@3%34 %at}ae%eéé*&al @x%f ds@%araﬂm%m

&&&E' G "' (" ((())HI*R*S***}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]ca] calca]c&a]ca]ca]cal *x¥**x**x**x*xgt
c+++++++35%" | #The dntslligent switchihg/ node| as meaited] mafkirhc2d,.cwhewjc ahca] seh]afa) cal ¢

771171 OEURDIROBBO0BO O PELES FRETFE A oo} ORI ARy e] G 4AF o) ca] ca
¥ gi]lgg}_lglaéég@s}eq@haaﬁg@hﬁeddga] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca

2l cal cal s@lcathahialioah sl arhe AhealCalalielaAls b Ak Shidoagahanl o' |
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RTVI[ "I m| 35 ""“{vqglgb]Xc]ca]ca]ca]ca]ca]ca]ca]cal]ca]cal]ca]ca]ca

rules are encoded at a network management system.

38. The intelligent switching node as recited in claim 28, wherein the network
management system resolves any conflicts occurring in the set of operational rules when

the managed object is deployed or instantiated.

39.  The intelligent switching node as recited in claim 36, wherein the set of operational
rules specific logical conditions during which the managed object is permitted or

forbidden from being deployed or instantiated.

40.  The intelligent switching node as recited in claim 28, wherein the set of operational
rules specify physical locations where the managed object is permitted or forbidden from

being deployed or instantiated.
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46.  The intelligent switching node as recited in claim 42, wherein the resource proxy
class interfaces the execution environment to a plurality of switching devices in a bearer

network.

47.  The intelligent switching node as recited in claim 42, wherein the resource proxy
class further includes:

a phone class;

a voice response unit class;

a trunk circuit class; and a modern class.

48.  An intelligent communications network comprising:
a plurality of intelligent distributed network nodes, each intelligent distributed
network node having
an intelligent call processor having a processor for executing a plurality of
functions within a logical platform wherein at least one of the functions is service
processing, at least one of the functions is call processing and at least one of the functions
is facility processing, and
a resource complex communicably linked to the intelligent call processor
and logically separated from the intelligent call processor;
a network management system for monitoring and controlling a wide area network
and the plurality of intelligent switching nodes; and
the wide area network interconnecting the plurality of intelligent distributed

network nodes and the network management system.

49.  The intelligent network as recited in claim 48, wherein the wide area network is a

synchronous optical network.

50.  The intelligent network as recited in claim 48, wherein the wide area network

utilizes a common object request broker architecture.
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51.  The intelligent network as recited in claim 48, wherein the network management

system operates within a telecommunications management network compliant framework.

52.  The intelligent network as recited in claim 48, wherein the network management
system monitors and controls the plurality of intelligent distributed network nodes such
that services and functions can be flexibly and dynamically distributed across the plurality

of intelligent distributed network nodes.

53.  The intelligent network as recited in claim 48, wherein the network management
system controls deployment of services, maintains the health of those services, provides

information about those services and provides network-level management functions.

54.  The intelligent network as recited in claim 48, wherein the network management
system further includes:

means for accessing, controlling and monitoring the services and hardware in the
plurality of intelligent network nodes through an agent functionality;

means for controlling the operation of a local operating system on each intelligent
call processor, including the starting and stopping of a plurality of processes, querying the
contents of a process table and the status of the plurality of processes;

means for monitoring the performance of the intelligent call processors;

means for controlling the initialization and operation of the wide area network; and

means for controlling and supporting the instantiation and operation of a plurality
of service layer execution environments running on a single intelligent call processor.
55.  The intelligent network as recited in claim 54, wherein the Managed Object
Creation Environment utilizes modular tools so that service development work can be

partitioned.

56.  The intelligent network as recited in claim 54, wherein managed object software

and respective dependencies are created in the Managed Object Creation Environment.
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reation Environment further includes a plurality of sub-components that can be used to

create services.

58.  The intelligent network as recited in claim 54, wherein the Managed Object
Creation Environment further includes a unified collection of tools hosted on a single user

environment or platform.

59.  The intelligent network as recited in claim 54, wherein the Managed Object
Creation Environment further includes a collection of operations that are required
throughout the process of service creation, such as service documentation, managed object
definition, interface definition, protocol definition and data input definition, which are

encapsulated in managed objects, and service testing.

60.  The intelligent network as recited in claim 48, wherein the plurality of functions
can be moved to the intelligent call processor within any intelligent distributed network

node without interrupting the operation of the intelligent call processor.

61.  The intelligent network as recited in claim 48, further including a Managed Object
Creation Environment communicably linked to the network management system for
creating, modifying, testing and deploying functions that are to be used by the call

Processor.

62. A method of using a Managed Object Creation Environment to update a software
configuration comprising the steps of:

selecting a software component type;

selecting a software configuration;

launching an appropriate software creation tool;

using the appropriate software creation tool to modify or create one or more
managed objects within the software configuration;

collecting one or more results from the appropriate software creation tool and;

updating the selected software configuration based on the one or more results.
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64. A method of implementing a new service using one or more managed objects
comprising the steps of:

creating the one or more managed objects;

testing the one or more managed objects in a test service layer execution
environment;

whenever the testing of the one or more managed objects is successful, performing
integration tests by testing the one or more managed objects with other managed objects
and systems needed to implement the new service; and

whenever the integration testing is successful, implementing the new service by

deploying the one or more managed objects to one or more intelligent call processors.

65. A method for providing services in a communications system, the system
comprising at least one resource complex that acts upon communications traffic, the
method comprising the steps of:

controlling the action of the resource complex at least one service processor that
provides at least one virtual machine processing environment; and

providing at least one service-related function as an executable object in the virtual

machine processing environment to affect the action of the resource complex.

66. A method for implementing service-related function in a communications system,
the communications system comprising a first service processor and a second service
processor, wherein the programming interfaces of the first processor and second processor
are substantially different, the method comprising the steps of:

implementing a first virtual machine processing environment within said first

Processor,
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1098 3&' ()- dlstrlbutlng the transportable service-related functlonal element to both first and

second service processors to affect the control of services in the communications network.

67.  The method of claim 66 wherein the transportable service-related function may be

maintained as a managed object within a service processor.

68. The method of claim 66 wherein the transportable service-related function is

implemented as Java byte-coded instructions.

69.  The method of claim 66 wherein the transportable service-related function is a

implemented as a script file.

70. A method for supplying service-related function to service processors in a
communication system, comprising the steps of:

providing at least one service-related function object at a distribution point within
the network;

identifying at least one service processor requiring the service-related function
object; and

providing the service-related function object to the service processor from the

distribution point.

71.  The method of claim 70 wherein said step of identifying at least one service
processor is based upon whether the service processor serves a portion of the
communication system where a service will be deployed that requires the service-related

function to be present in the service processor.

72.  The method of claim 70 wherein said step of identifying at least one service
processor is based upon whether the service processor already has an outdated version of

the service-related function.
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providing at least one service-related function object at a distribution point within
the network;

identifying a plurality of service processors requiring the service-related function
object;

providing the service-related function object to the identified service processors
from the distribution point; and

indicating to the identified service processors that the service-related function

object is eligible to be used in subsequent service processing.

76.  The method of claim 75 wherein said step of indicating is performed when all
identified service processors are known to have received the service-related function

object.

77.  The method of claim 75 wherein said step of indicating is performed to all

identified service processors substantially simultaneously.

78.  The method of claim 75 wherein said step of indicating is performed when all
identified service processors are known to have received the service-related function
object and at least one other service-related function object needed for reliable

interoperation.
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?y& 10% f%n(:ﬂon ob_]&t is performed in response to a request from at least one other service-related

function object already instantiated in the service logic execution environment.

81.  The method of claim 79 wherein the instantiating at least one service-related
function object is performed in anticipation of subsequent use in the service logic

execution environment.

82.  The method of claim 79 wherein the instantiating at least one service-related
function object is performed only if other required service-related function objects are

available to be instantiated therewith.

83.  The method of claim 79 wherein the instantiating at least one service-related

function object is performed only if the object is of a sufficiently recent version.

84. An apparatus comprising:

a network management system communicating with a plurality of intelligent
distributed network nodes, said network management system dynamically distributing at
least one managed object selected from the group consisting of a service control managed
object, a call control managed object, a bearer control managed object, and a resource

proxy managed object, across the plurality of intelligent distributed network nodes.
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y 10(y&&in(ciu‘d’és oY 1d:8¢%1% of a call processing function relating to origination and a call

processing function relating to termination.

90.  The apparatus according to claim 84, wherein said at least one managed object

includes a bearer control managed object.

91. The apparatus according to claim 90, wherein said bearer control managed object
includes at least one of a quality of service, subscriber line number, a class of service, a

type of access, and a change of bearer function.
92.  The apparatus according to claim 91, wherein said bearer control managed object
includes at least one of a channel associated class, a channel single class, and a channel

common class.

93.  The apparatus according to claim 84, wherein said at least one managed object

includes a resource proxy managed object.
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97. The apparatus according to claim 96, wherein said network management system

distributes the at least one managed object selected from the group consisting of the call
control managed object, the bearer control managed object, and the resource proxy

managed object, to the switch intelligence.

98. The apparatus according to claim 97, wherein said network management system

distributes the service control managed object to the service processor.

99.  The apparatus according to claim 84, further comprising a managed object creation
environment at least one of communicating directly with said network management
system and communicating indirectly with said network management via a managed

object repository.

100. The apparatus according to claim 99, wherein said managed object creation
environment includes at least one tool for at least one of creating and modifying the at
least one of a service control managed object, a call control managed object, a bearer

control managed object, and a resource proxy managed object.

101. The apparatus according to claim 100, wherein the at least one of a service control
managed object, a call control managed object, a bearer control managed object, and a
resource proxy managed object is stored in said managed object repository prior to

deployment thereof.
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switch fabric, said apparatus comprising:
a network management system transferring executable code to at least one of the

service processing complex and the switch intelligence.

104. The apparatus according to claim 103, wherein the executable code includes at
least one of a service control managed object, a call control managed object, a bearer

control managed object, and a resource proxy managed object.

105. The apparatus according to claim 104, wherein the service control managed object
includes at least one of a session manager managed object, a bearer capability managed
object, a service arbitration managed object, a communications feature managed object, a
service discriminator managed object, media independent services managed object, and a

connection manager managed object.

106. The apparatus according to claim 104, wherein the call control managed object

includes at least one of an origination managed object and a termination managed object.

107. The apparatus according to claim 104, wherein bearer control managed object
includes at least one of a channel associated managed object, a channel single managed

object, and a channel common managed object.

108. The apparatus according to claim 103, wherein said network management system

instantiates at least one service layer execution environment in the at least one service
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122. The system for testing service related objects of claim 120, wherein the managed

objects are related to call control.

123. The system for testing service related objects of claim 120, wherein the managed

objects are related to bearer control.
124. The system for testing service related objects of claim 120, further comprising:

a network management interface for deploying new versions of objects to the live

service logic execution environment.
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activate a test service layer execution environment (SLEE) that substantially

emulates a runtime environment of a live service logic execution environment, the test

SLEE comprising at lest one resource proxy object that represents an interface to a

resource complex within the communications system.

126. The computer readable medium of claim 125, wherein the test SLEE enables

testing of new versions of managed objects.

127. The computer readable medium of claim 126, wherein the managed objects are

related to service control.

128. The computer readable medium of claim 126, wherein the managed objects are

related to call control.

129. The computer readable medium of claim 126, wherein the managed objects are

related to bearer control.

130. The computer readable medium of claim 126, wherein the sequences of
instructions cause the processor to:

deploy new versions of objects to the live service logic execution environment.

131. A method of providing services in a communications system, the communications
system comprising at least one service processor to direct at least one resource complex to
provide services in the communication system, the method facilitating the testing of
service function and comprising the steps of:

implementing a live service logic execution environment within said service

processor;

implementing a test service logic execution environment capable of executing
coded instructions in substantially the same manner as the live processing logic execution

environment;
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testing at least one service-related functional object within the test service logic
execution environment; and
providing the tested service-related functional object to be executed within the live

service logic execution environment.

132. The method of claim 131 wherein said test service logic execution is not coupled

to the resource complex.

133. The method of claim 131 wherein said test service logic execution environment
comprises interfaces which emulate the runtime environment of the live service logic

execution environment.
134. The method of claim 131 wherein said test service logic execution environment

comprises interfaces which emulate the interfaces to the resource complex as would be

manifest in the live service logic execution environment.
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