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. GATEMAY Background of the Invention Field of the Invention The presdht APR 2002
Yinvention rel ates generally to conputer systens, and nore particularly to
provi ding a nmessaging interface between one or nore conmputer 5 system
environments. Related Art Tel ecomruni cati ons network products are services
10 provided by tel ephone conpani es that n tel ecommuni cati ons
networks. A w dely known exanple is d| al m‘mmmm‘mm “ﬁnce v0| ce service
whi ch al |l ows awgaheser to dial a1 | git omutusa2206 her
hone tel ephone, talk to a party who ansmers i ﬁS telephone on the line of
the ten digit nunber dialed, and pay for the tel ephone call when billed at
the end of the nonth. AIthough dial-1 is popular, other calling and paynent
options are sonetinmes preferable. For exanple, a calling card call allows
an individual 20 to make a call froma phone other than their home phone
and charge the call to the hone phone_account using the calling card. One
such calling and paynent opti f K referred to
as prepaid calling. 25 Debit calling allows a custonmer to put funds in an
account and have those funds dEbiﬁéﬁkgiﬁﬂﬁdtbgﬁtﬁetfﬂéﬂylﬁ. call is nade.
Standard debit call processing inclrudes veritica e account bal ance
prior to i 01 APR 2002 WD g9/21312 rrrmsvan22~0 connecting the call and
ongoi ng bal ance verkfl gt Lon.dur t call. An exanple of a typical debit
cal ling custoner |s‘a—%aregr—ﬁ%ﬁh%%¥%ﬁg§%s a debit calling card for a child

away from hone.

The present invention relates generally to
computer systems, and more particularly to providing a
messaging interface between one or more computer

5 system environments.

Related Art

Telecommunications network products are services
10 provided by telephone companies that are carried on
telecommunications networks. A widely known example 1is
dial-1 long distance voice service which allows a
customer to dial a 1 plus a ten digit number from his
or her home telephone, talk to a party who answers the
15 telephone on the line of the ten digit number dialed,
and pay for the telephone call when billed at the end
of the month. Although dial-1 is popular, other
calling and payment options are sometimes preferable.
For example, a calling card call allows an individual
20 to make a call from a phone other than their home phone
and charge the call to the home phone account using the
calling card.
One such calling and payment option is debit
calling which is also referred to as prepaid calling.
25 Debit calling allows a customer to put funds in an
account and have those funds debited each time a
telephone call is made. Standard debit call processing

includes verification of the account balance prior to

LT
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» 5 Debit calling, as well as other calling and paynent options) are carried

on a tel ecomunications network. A tel ecommunications network conpr( $&8R 20§p
basi c el enents: tel econmuni cations equi pnent) which may al so be referred to
as network conponents, and |inks 10 which connect the equi pnment or
conmponents. Because call handling and information processing for debit
calling differs fromother voice services, debit calls are handl ed by

speci alized co onent; in the tel ecommuni cati ons networ k. ThalcthSes/ et t
calls are 15 H&ﬁ&W@H‘using a specialized conputer system A conputer

system such as the those used for debit calling, has a need to communi cate
with other conputer systens to exchange infornmation between one or nore

conmput er progranms executing on each corrrgéjter 20 Séstem' A h.lafrti cul ar

conmput er program mEPRESF S EBFmEAt t A AERIPP ogR IR S [F8téRBcut ed

on the same conput elursiyst eleocaid t h sr ogreamm ewbf ca tyei @xdecisted onldther
systens throughout thg RREWOLK, JOr&hi AWML QIRLLEE-PT OUME: (R 1GQAFURLEAL €
with 25 each other) devel opers wite cpr grans to be conpatible wth
standards or protod@¥% .2 ARLdndiy oFoh col may be used throughout the
t el ecommuniscati ons i ndustebytocallimpy de waldedsbytieprdalitimgenndty for use
Wi th conputer systeBmeldoptioRer alfd iRt ofNL i { ¥1 e AhnRinAkaEebss

determ ne what information 1s transmtted, what tim ng val ues shoul d be
associ ated with t h&&H e 'eer?e}%‘?W‘ic&ilOHﬁd“%‘é‘?gf SPRE 1SRSuFECbe used
to transmt the intasiat edanebedi tteddimmynicapione seadidnend .pvoiahi ngy of 2
WD 99121312 01 APRA2QQ2 HRCFLESOS 2227 & £ ERUbEk SHShSHEn saknRr OVhRE
swi tching and routi unctionalj.t ndl e i ndivi dual call and _store

By P S FR

connect, thd '’ Q%.d S s
cust oner account i £PBRSC HoWReY 7TV EBIRR G 8F ST ¥ Sy pi CEFRYSFun
prograns that use dififiehantdlsnprandciolfprmatfiont mnatessing fogngeber program

using one protocol cgananal Y s £ Of r SO MBENRIrC @b Ec iV & Sir?i NP8k t PEQYL @M
usi ng anot her protaocol

TE';S an bee OV r.czogire b@( cgrové dl.ngt ode in the
conput er program t RAE TPARSFA RS TS HHorS o FoTRYRTVEY 10 fom and sent to
t he ot her conputer tpiegeamnipakiars ndtwerkonpheat P ogiedhtncedsst are
comuni catjg Wi th mikhidRle@ GOIRYtLrIsgEOH 1AM acShE@itdd Hitceprount  Of

additi onal code nay be needed to a roc%r ans

|1 ow the ¢ uter p t.o
comuni cate. 15 As the PefgfRutY" & %ot églucgr @r@?ﬁi% Ea888°% £RE cost of
devel opi ng, buil di dgbigngakbirg ailish@ teedc sapeerrumicatenWilidr eabes. Al so,
| engt hy code anctvjlI CeBRbexeesy PraE deHUHRgat §nf%h&i_iaaﬁ&ﬁ1 bb&w@@ﬁsbrbé:d)fy of
mai nt enance probl e a se | onger
omput or pr ogr ams. FEA EENROPEE e arseREind 9 doirl SomBRERL°C,
bui | di ng t2e conpuf¥F t&Pst efn PHCTEHSET bECARYEC BRI ATaMa¥qirpfer® such as
| i nks and nmenory akemmegtcaesd. widi Menanree ebhstls drcreasatiedcansens he

addi tional code and.ga eoHLRIBNtsA &ML wERRTLYod Laf@iviidhna Al SO,
addi ti onal equi pnrent and code increase the chances of re @erfor mance
tr]beq‘hi qe}éo‘ftaiﬁ

probl ens because t F&SSHEEET Shat PITEF S~ Pt B§T4RE" t he
addi ti onal code may havE&oceaibrw adraiuted lprabfens tdeceminieaperogiam or 30

system Summary of chBa bLBMER! | A ehhspess e Tangr-sethad of bteheo%s@fme

I nvention allow copmypi cal ] on, betyeen (el ggammupi St ong et WLk cor
may be used throughout the telecommunications industry
or it may be owned by a private entity for use with
computer systems sold or operated by that entity.

30 Protocols determine what information is transmitted,
what timing values should be associated with the
transfer of information, and what format should be used
to transmit the information.

Debit calling 1is processed by a plurality of



.3 0 ~ APR 2002 WO 99121312 rcrnms9al222~a conponents that provide debit
custoners access to manual operator consoles for custoner servi (heTsAPRAm@pbit
custoner that wi shes custonmer service will be routed to a nanual® operator
" consol e. However, the 5 manual operator consol e does not contain debit
custoner account information. In order to process the call) the manual
operator consol e accesses a service data point (SDP) to obtain debit
cust onmer accou Oi95|,flgwati on. 10 Unfortunately, the SDP uses acuiuSfanzit
protocol than the 'nmanual operator consoles. The present invention includes
an advanced intelligent network gateway (AINGN which is a conputer system
t hat provi des nessage transfer and protocol conversion 15 allow ng
conmmruni cati on between the nmanual ogper.ator _consol es. and t DP. The Al NGW
of the present nvertT B tAn SXerens e ﬁéP‘e’l%gi ?l‘flt(ﬁ%llnﬁ{]g‘rn aggu-lgé Ween
mul tiple conputer priogrcaiengdiny. diifdreerndproteebl @1 PR FRRGSI
operator consol e comustichrirescdsing areadadidLAP meesages cenpadded i n MCl ~s
proprietary transm sgj r : twark i j St i service
(NI DS) sequenced pac é&gﬁn%o?%ggggéﬁgp%ﬁ gﬁg%gﬁagﬁﬁn%it%g?gﬁegg of user
dat agr am pr ot ocol / | RERECI85 pPBt SR ate3E) | ®) CARI {0 RTPEE 2RoRFAHRP c8PR on
with client-server pregoars. geneaaplefanned eotwouhivente ofithhe ppepenér

invention, the SDP %g_}ncgggﬁ ugh fhd aRspbesi on control
protocol /i nternet protoco ,%TCP?I P). The AI NGW provj des a system and net hod
for 30 converting betweedPtRecRBPEE BEIEGTENEY FRTCHEAPINSOS8gdE §BEng to

and com ng fromt he copeuakor peogsah eshato tthes T&R 4 R-Heaped tenoadedcd GARY

nmessages gagiyng to a oni.Rg S I S’@ﬁ] he d

G ossary fgr0 a ref e?gfr?glegg? g%ég%%rs%aenge?ﬁgi? {e?l%ksggﬁ&\oz 8\%88%%’131?
PCT/ US98/ ? 2: 70 defilfi £ 6REPUTRE RTMGAMoRCEAR BP LXMUNLTRERt Wohlconpr ! ses
several software | ay®nsiboe cessager tpranstrs, ands pymifdeantcanvansi 6 needed
for communi cation bet - h p I d . The
Al NGW i ncl udes a bagd\(ﬁgsggggegogp{r/@cgg( %%%?é %ﬂ%&&’gﬁégg F%{ag\l?%ent
networ k appl i cati on FRPRRRPPYC S Mt 5Pocess conmmuni cati ons manager (1 PC
MGR), a NSRP interface nmadutke(NeMth af al compsioeregregraandnanedfes, the

operational measuren®its e OMvOPMH R, TRS180RP, Isnd GaRAReERLRof PReStarting,
stopping, and nonitorin rocesses on the AINGWN. The Al N APP |€ a
ssi ng,

the p
conput er progr amthﬁ@ﬂ&?ﬁd%%s%%‘?twgaﬁﬁfler SIS 8GN B
and sendi ng nessagesobel egeaqt fpmad tMraeqd i tementes |iRPCrie@Re The Nbbhsilsihi 4PC

MER NSPP client and sep¥Shreddecd R&xMaBnkS apdfd/ddndReehilhe REEr 8§t wor Kk

el enent . Th) Al N, APP perforns gr ot Oé(g conversion by receivi n%ut he nessage
from NIM artfl sendi ngFECEBSt RECDEET PEPRER TR FIVEFRFAGRE TREVHES SHYER f rom
t he NSPP manpower and time to develop. Cost of building the

computer system increases because additional equipment
such as links and memory are required. Maintenance
costs increase because the additional code and

25 equipment are more costly to maintain. Also,
additional equipment and code increase the chances of
more performance problems because the additional
equipment may have failures and the additional code may
have errors that will affect the entire program or

30 system,

Summary of the Invention
The system and method of the present invention

allow communication between telecommunications network



packet before sending it to AIN APP. The AIN APP sends the rressag[ﬁ tB h@;?
| PC MGR, which packs it in a TCP packet and sends it to the SDP. bA B
response, the I PG MGR unpacks the nessage fromthe TCP frane before 25
giving it to the AIN APP. The AIN_ APP sends the nmessage to the NIM which
packs it in a NSPP packet and sends it to the manual operator console. In
order to process nessages sent between the NIMand the IPC MGR, the AN
APP perforns mul thﬂg steps 30 for protocol conversion. Protecplsmamsersi on
for messages SENPFSm the NNMto the | PG-MGR i nvol ves decodi ng the
message, staring information fromthe nmessage tenporarily in an array, and
reformatti ng the nessage. Protocol conversion for nessages sent fromb5 0
" APR 2002 WD 99/21312 PCT/US98/22270 .the |IPC MGR to the NI Minvol ves

decodi ng the messa§&yfP PAFP RIS PRAVIER dRPdE TIPS AEEE3GetRas not
sent, retrieving i nhonaht PRerator ednisplan Aor ayysEomkr egapulcati ngat he

i nformation in  heqbg2popsE: RASANR: DiEHEL NEls{SRlAIREAM pdvantages of

the invention, as well the structure and operatlon of various
enbodi ment s of therPH%ﬂt?%rf"‘ mandade SEFTPRAT | PRRRLE 1 BHOWEXEHI t R ef er ence
to the accénpanyi ngaduaw eysrador ichesdlawiogs,ndt keortefier dabe t noabEster

generally indi cat el0ollentd ftua ot | 083! basl 10 afrocad p stipietural ly

simlar el enents. raw n h an enent rst appears is

i ndi cated by the | &pendaRuzh g?Fte§a|tﬁrt RENE®} ¢ APRFHSTY or éﬁéf"éﬁéedﬁhﬁ*rber | 5
Brief Description pbihbe sfmr@urtes obt&inldesia dlookmedi agammelf an advanced
intelligent network 8#1@ AANGN interface environment according to a
preferred enbodi rrent 0 e resent invention; 20 FIG_2 is a block diagram

of the el dffents of an A‘I’W?W%@&é’r d5ReeSHF 14588 fr SREFLEGRENBEATMRM of
t he present inventtban Ehé&smadhuald apbratér dcaggalusof (e sresebure of an

AINGw i n accordancgm\;\é,tlpl& Flrrf‘dcl%'a(egdaﬁn@@@ér‘l@éﬁ ﬂftéﬂi‘ig%x"_’ltpﬁ@é\%'%k
invention; FIG 4 il I ust ra@es G\ nessa fl ow accord ngto a

e
preferred enbodi nefittd¥2¥ h eHPlF vehtd PP EET SYSPRistRAtes the
advanced intelli geprowmtmslagappranafennax(db\lpi‘n‘dklalé)olrressagesidmw

according 50 the pgef&p{ g &ﬂm&ﬁh@ﬁﬂoﬂfbé%é}{ QRN manR¥ e Nk} QPatc'ﬁlG 6

illustrates the operation basi c_overseer_servi ce BOS t he Al NGW
of FIGS. 2 and 3 atRRiutTRy at“dl &Ppr éPBr r et et © Pﬁ@sﬁ?ésent 6 01

APR Z002 WD 99/ 213i2vention can act as a single point of interface
between multiple computer programs using different
protocols.

20 The manual operator console communicates using
encoded TCAP messages embedded in MCI's proprietary
transmission protocol network information distribution
service (NIDS) sequenced packet protocol (NSPP). NSPP
is an implementation of user datagram protocol/internet

25 protocol (USP/IP) and provides communication with
client-server programs. In a preferred embodiment of
the present invention, the SDP communicates using
transmission control protocol/internet protocol
(TCP/IP). The AINGW provides a system and method for

30 converting between the NSPP- based encoded TCAP
messages going to and coming from the operator consoles
to the TCP/IP-based encoded TCAP messages going to and
coming from the SDP. Please refer to the attached
Glossary for a reference of acronyms and their



PCT/ US98/ 22270 Invention; FIG 7 illustrates the operation of the main
routine of the AIN APP programresiding in the main nmenory of the pA NRAOT
FIGS. 2 and 3 according to a 5 preferred enbodi ment of the present
invention; FIG 8 illustrates the operation of an advanced intelligent

net wor k process nessage NI M (Al N_PROCESS MSG NIM nodul e of the AIN APP
residing in the AINGWof FIGS. 2 and 3 according to a preferred 10

enbodi nent of the present invention; FIG 9 illustrates the opemadsoniof a
begi n. chosen ("%% ! EN) routine of the AIN APP residing in the Al NGW
of FIGS. 2 and 3 according to a preferred enbodi nent of the present
invention; |5 FIG 10 illustrates the operation of an advanced intelligent
net wor k process nessage | PC (AlIN PROCESS MSG | PC) | ayer of the AIN APP
residing in the Al I\l@éb‘?lqﬂﬂ% 2 and 3 according to a preferred embodi ment
of the present inventionth&QiNcE oilthél peddaries nivika tapar abmen £fs a

of “tho A N APP resi STVE T RS A Renp FE 1 I RS R B e o ) |
preferred enmbodi nENPTRFOENHe G¥EERLCTR nheededrfonsomnani¢atien 2eaess t he
operation of a transketharuaiapaerhtbr eSomgfl d<C aindor healshp (e SEiRg e e

(TcAP SEND) taver ol Iigadd M ARE;Eeskdtted LA Aol NAQ! Pl o204 3

according to a preferre enbo resent i'nven
13 illustrates the %@%%W%Peéwoéﬂvm@&qw I‘ﬁéé’nﬁpﬁétvﬁr k tinmner

expired (AN TI I\/ER-ﬁxE&ﬁﬁQ)cers@utbmmic&bﬂ)rﬁ MaABBe&esmdc nacr N, theusApNGW of
FIGS. 2 and 3 accor r di present i nventi on.
7 0 ~ APR 2002 V@d%b%zél "%8@% é@ﬁi %1%2 Bt p’%ﬁpon of the
Preferred Erbodi msnft’%eﬁf(}onfll @eaSBr@e%n%ﬁ aﬁj}*@rﬂ‘@ﬁu&ﬁ ad"»"hﬁc%ﬁsi ritsel | i gent
network gateway (Al NIoridiaref dee ety yEitoppdngThenal rNQWthQArigS tRiR

i nterface between 5 ersvelsc NG?\{;‘%ZE%(F‘% (S}l%%) JI%SA??gngng ?cfm&) re manual

oper at or consol es 1 e Al ows 1 n orrm rom t he
SDP 128, which st OrRECHEH ttDalis & BRI CIRFHWATSS ORNBEP 0RCT tPIHY Ignual
operat or consol es 1ZZAeskA?B,. and12amd inAtnearsagesetdebyedd thuraNIMperat or s

to process,galls. ':fhé)rlfﬁ'_mtc‘ﬂ al b ﬁﬂ&”@&“'ac%tﬁcoﬁcﬁek!‘@?ncii’lﬁuts%d"m' ch
uses transm ssion control o?g%}_ er net % col (TCP/1P) and th
manual operator con¥die¥ 125 %‘Q’W t PRETt BY Y *¥&Eons
net wor k usi ng net wgdemarftor mation | S distribution service (NI DS) sequenced
packet protocol (NSPP) wheChinsaap pepffimnipabiteaodf coneer sasmgyam

protocol /internet protacal ( LINGW, L p tocalk
conver si on between ’-[ﬁjﬁﬁq’%ng ggpﬁls{t—" I;i%eﬁf% %Ogﬁlﬁegé\%%| %g:rfggle
envi ronnen0 102 i s HifeMidssi bFBe el raprasthts sfeameapi@Ry AR thee NAPRGWV
i nterface environngdcked? dEseri bendired av it AN aded | Th&@ AIN_APP sends

tel ecomuni cati ons {Kﬁ‘MHQ%aEQanpEQ&Qﬁ&?%«Q@bu%leﬁ'b§ck§7¥% in a TCP

t el ecommuni cati ons network i'ncl udes sever al net wor ks. such as first and

second | ocal excharfEkfst RFFk§S18% ’a’hot‘?LStzheaﬁEPan FﬂFeF}éﬁ’(c‘f‘%ser@sﬁet\RB
110. The i nterexcharge marRvonkadid cloapresegea fpbur ahet YCBff et beésre

i ncl uding an exenpl@lrvyldgnt&r %cbﬁ@gﬁnﬁl@twrkﬁw heR_1R8p aldhah «geenpl ary 30
bridgi ng swtch 112, I'n addition, within the interexchange network 110, a

service switching cHitsAe 56i ﬁf‘e(%g@)w}}’ﬁc@ PAfkSut bnkf edl XF RFKEEi Bifor
(ACD) 114, an inteldemgBentitsepviibe matwall loreppltiocatonasler ocessor (|1 SNAP)

116, manual operator congPlg8el2¢y process messages sent between the NIM
and the IPC_MGR, the AIN__ APP performs multiple steps
30 for protocol conversion. Protocol conversion for
messages sent from the NIM to the IPC_MGR involves
decoding the message, storing information from the
message temporarily in an array, and reformatting the

message. Protocol conversion for messages sent from



"8 0 ~ APR 2002 ~~y() 99/21312 1' CT/LJS98/ 22270 the AINGW 124, and the SDP
128 are used to process debit custoner service calls. The Al NGWI nBe’(rAFi;lﬁUZ
_environnment 102 can best be described by referencing the processing’
typical 5 call. Acall is placed by a debit custoner dialing an 800 nunber
using a tel ephone 104. The call is received by a first |ocal exchange
network 106. A first |ocal exchange network 106 conprises sw tches and
term nation equi pment within a localized area. An exanpl e of R hfedinHt
| ocal exchangeWB&W3tk 106 is a | ocal tel ephone operating conpany network
such as Bell Atlantic. The first |ocal exchange network 106 sends the call
to an interexchange switch 108 in an interexchange network 110. 1~ Sim | ar
to the first |ocal exchange network 106, an interexchange network 110
conpri ses a plural ithe dfPCSWGRchesthal WM rigivedved tecadirkctirm@essagikat are
| ocat ed throughout &igeRGhaphik6adr 8a. eir @%apphes Rebsidonals invtesexehange
network 110 conprises sw t.ches 20 | ocat ed  thrqugho atj on. The
i nt erexchange net mrrﬁitrfféflf‘g %?%?@T?lonu%et&rfﬁ.%Pogésépﬁo}nﬁg-@fggt ance
t el ephone calls. W@P%@&Itﬁngstheu%’é%orﬂf@ttlﬁ@ RAt EPEXERRRYE N AORGAR 110, it
may be routsed to one or FRtReFWEbEbESesMdr/d Advhathgker ek dllangaveatwenk. 25
If the call is recejved.hy_the, Ln n n . S\ t he
i nt erexchange net work Wsev}/iqt 8% EB@ \%’\Agh?%(tﬁ%%t g%fihgyég%l?r\({)m%@g’rﬁg?ﬁ% switch
112. The bridgi ng smbosimergsypf| theeiyestient hareafes¢oiRatk i55Eeteag.
Alternatively, if adllowlgifp swféeéntd2oc3@hecaecwrpatingaldawiniye.br tdgi ng
switeh 112 w il Touhe 8.8k, diiRe!d de drRntlentnbEr 4 3onchil 190 habRS L
t he i nterexchange network i ncl udi ng the interexchange network_sw tch
108 and thé bri dgi AGekiceh  119nChigraidyi FildAdRt ARG G BMEIEE L14Wi t ches
9 p 1 APR 2002 WeigQ/atr3e2eRENt &)ISOAHRY Af@wimpguiacvhiad diy eemeslk. \When a

custoner requires GYsiRNBHpagEY| €68 ANSISLERACEY Qhel fef i HUMIQIRE WANLS tO

recharge his or her__prepal car% a rheugreq:réngg_elr_lat L. may assist. The 5 SSCP

p d
130 sends the cal | T6 (R&E-AED 14 Dy YShePSti AG A fessage with the 800
nunber dialed by the custoner. The SSCP 130 sends the call to the ACD 114

via the brjisdgi ng switch 112. Afdieir DeechipedmpsWH Fith2esends the cal |
to 10 the ACD 114, the ACD 114 conmmunicates with the | SNAP 116 to route the

call to a manual oper at 8EGcohsbb ea 1Pk Pregraml of sahagriasess a new cal |
by ACD 114. Exenpl amyeTandaht Opetadba fuarsale (A2rRéwal {overdsuman oper at or

to handl e oneindividualaﬂ iLt_call_.at ti 5_Manu oper at or_.copnsol es
152 are Togical ly Srodssa Eateriirtafietol pobrafdr taRBndRreiobe coh8
manual operator co®IEsent22pvendiemsures that incomng calls are

gi st[)i buted among the | egicabl ys defhreak @rla(gesm ‘orhetﬂlesm&mieh@shﬁ$ an
at abase containin i.ng i 10N n Nol§ 8
nunber used to di aI%IEq%g’t égll Fggﬁfg;'ﬁé{&{}ti’lé g%fgﬁfgﬁgé’?ﬁ%‘%or%ﬁnﬁntﬁuﬁgergg?o t he
ACD 114, which in P¥efed¢E| eBYSNBIpeci fic operator 122A fromthis group and
establi shes a software &und.vdi €€ &£ BNEK deBgtant BF St pPes@iUc@nre0Bs0he

AINGW in accordance with a preferred embodiment of the
25 present invention;

FIG. 4 illustrates the AINGW message flow
according to a preferred embodiment of the present
invention;

FIG. 5 illustrates the advanced intelligent

30 network application (AIN_APP) message flow according to
the preferred embodiment of the present invention;

FIG. 6 illustrates the operation of a basic
overseer service (BOSS) of the AINGW of FIGS. 2 and 3
according to a preferred embodiment of the present

6



" ?S 122A. The ACD 114 provides switching functionality between the manual

operator console 122A that was selected by the | SNAP 116 and the
_ interexchange network 110. The ACD 114 may be inpl emented using thg1 APR 2002
automated call distributor manufactured by Nortel. 30 The | SNAP 116
comuni cates to the manual operator consoles 122 via NSPP on an operator
network center (ONC) wi de area network (WAN) and two | ocal area networks
(LANs) referred to as the ONC LANs/WAN 118. The ONC LANs/WAN, é;@,spdr,ﬁy;iode a
connection to WA&YHedMIal 10 0 ~ APR Z002 WD 991 21312 |' CT/ US98/ 22270
operator console 122A and may assist the I SNAP 116 in directing the call to
a manual operator console 122A. The ONC LANs/WAN 118 is a transm ssion
medi um and provi des access to databases that store information used to
process calls. The ymyeRdiodper at or consol es 122 communicate with the ONC
LANs/ WAN 118 usi ng NSPPFI-Ehe7QNQ1L§tNSdﬂN¥\|tLb80ﬁSEyabBOIimﬂ enenmednwi t h one
e N A EAK A e Sk nEL N tle LERGLOONs s SALKE] chlena kA O
R ogy a

other simlar WAN L f'echnol u oper at or consol es 122 are
conput er consol es tRACTYe@d| FBE CATNEW f‘?forﬁItGr"f'e Acerd 13 afRPI5HG% 48 £he hunan
operat or (ot showpredietdreidhembod tierett i the addesess irhesrdelont; custoner's

call. Unfortunately, thedenfqr Wixﬁé’&i@é‘@'t\ﬁ%d g@?&ﬂ% J0 dnnGlaydrcdgbi t
custoner account information. The %%qu&?pera es 122 need access
i

to the SDP 128 in drd&* HigeBht BfRY SttoMErSage i nformation. The
SDP 128 stores debi RIQUPROGESSMEGLNEM) mfoshuigt Péntug AN GP R rgpifieng 1n
handl idng Servihceh&(i)xepm\rd@szi eni nges angd did 13 pgcetadebido Caahdr%-feklﬂedlzz
accordance, Wi th the erator console
accesses tifa spp 15800RATERS l\g‘/éo‘g"f iy qﬁ‘%gﬁb&fm 126. The Al NGW 124
provi des protocol convelF§iGon9béH\1é%‘%FaF(§3/ ItPey SRETBY: The ISBPPEIBR ~CRP 38R
NSPP used by the nmamuEaslINopeDaER) tonsileofl2Re Abr ¥PINGAsEB4 ngnehudes one

or more conput er p%‘i%&@a”%f%&@s' % Ery tahadtccb%%aa@@ M2 elehe 3DP 128 and
t he nanual operator conso es %ger orm rotoco conversion, and nonitor

ot her processes. - oéidﬁ‘ﬁﬂttef’ pf r%‘?f’s';e@ft £R¥SBHIN NGW 124 wil | be
descri bed tisn furt her defFaiGl. Wt bl st radfesr dheecoperdien dfapd EEGSiced 10.

The sel ect ed nanuallnggquqtggﬁtcggépg,g( ];Qr%egge%egg;?ér@d on received from
the SDP 128 to process th al | hen rel ea%es he call back_.to the

bridging 11 t~~ rné’?‘F?‘Fer?FEsst%%%ﬂll CHr laver of theyPIABAPFHESSYE 8/ J1312
f CT/ US98/ 22270 swi ttble BINGYW af t REGACE Ebf 3Thecbridthg rip swibrefiet1@d connect s

the call to the regghbwahmilé gfat@e s&gyy;l,tl eaabnexghange network 132.
Simlar tg a first |ocal gax ﬁgge net wo 3{6\? a second | Qcal exchange
0

network 5 432 conprises® Hn‘ﬁsttr@rtrﬁs RPRTRi et &ithin a
| ocal i zed area. Thérersapgtéonseapabilitiest paringanidn mart] oeakaexchange

Reltvvor_k 106I a |OCFECEQI\/@ph@@EPm@til@&OBEaBMenﬁWﬁPk%%ggdﬁﬁ B@AIG ,

2 bl ock i agr am of “TRe eREReRE o IS art AN of LRGP HTbr Rade PERSPT oRent 102

of FIG 1. The conpmbeﬂlmﬁograﬁ] Maayetrr@santt REVARNGW 124 conprise a basic

overseer sgrvice (BOSS) r2@2, 18n; advancads rhel bheest etk cappbicatdon

(AI'N APP) 204, an

capabilities application part message send (TCAP_SEND)

layer of the AIN_APP residing in the AINGW of FIGS. 2

and 3 according to a preferred embodiment of the

present invention; and

30 FIG. 13 illustrates the operation of an advanced
intelligent network timer expired (AIN_TIMER_EXPIRED)
routine of the AIN_APP residing in the AINGW of FIGS. 2
and 3 according to a preferred embodiment of the

present invention.



15 interprocess communi cati ons manager (IPC M3R) 206, a NSPP interface

| ayer (NM) 210, an operational measurenents process (OM 214, a hundh! APR 2007
machine interface (HM) 216, and an al arm screener 218. The | PC MR 206 and
the NIM 210 provide software interfaces 20 between the AINGW 124 and the
SDP 128 and the manual operator consoles 122 respectively. The AIN APP 204
provi des transfer of nessages between the I PC MR 206 and the NIM 210 and
pr ot ocol conver“?fs?,r} The BOSS 202, OM 214, and al ar m scr eener pRI/BS{20471 de
measur enent 25 data, nonitoring, and error |ogging. The HM all ows
configuration of entities wthin the conputer prograns on the Al NGW 124.
The AIN SDP |ink 208 and Al N-manual operator console |ink 212 provide |inks
to the SDP | 28 and the_30 | The
AN nmanual operator con§sfe 3 Ot T 2ol ATNGIV124 to
t he manual operator consbBf@és 1122 @i ﬁlt’ﬁ’é @é(grLaAl\@/fV\AN E?Ba“?‘ﬁé BOSS 202 is
responsible for staiht8g1ifdPpietgotR g8t&RSTI(NINGWY chtbFFIceéQ n ~ ~a~

0 ~ APR 2002 WO 99l USQ8/ 22 it QI S t he
ALNG 124, The BOSS- 30575 Fiie P11 st BroRasd St Cet-dur L et he Siat- up. of
the Al NGW 124. Moni BofPRYL§ Ge¢8s@eiBh { PRPIAIING; §n&oﬁ§eu8Fn‘§°ﬁ%dF?rb‘é%1ts In
addi tion, the BOSS 2par&teccepiselesnmBds 'Jfrra)mmlmw Bk 2lbove start or stop
the Al NGV 124 and C?HFEM§tJTJnO'pot @@ob" MG O e @@i hby Omeﬁins@&f&ty

probl ens to the nmanual  operator consoles 12 I's, described further
bel ow with referencéepdt F@étas‘erlec?ﬁ%nww mafea?nv t8 EBFpHRRY2Dr ogr am on
the AINGW 124 that bpéesfacenketesenh22he Irerual. .opeeat ohatoases| esed 2% and
the SDP 12 The Al rfac mangal r ol es
122 and SDP’ 128 by %ﬁnﬁ%“%g 2 S’?%&M cgllrigtser e gggfp?%(gr%Wt he
NIM 210 and the | PCCRIGRDEER L ioR pﬁewwmm@? Yhé chl NS aPPEDBRST i ehdaces
wi th the manual Opet@:wfop(ymbemlzatbmémrpmmbeaul ngcwy th) tawed NN 210 and

1o eriaces with i, SR 200 SOTIUL L3 gD LG, L DG IER 205, 20

receiving and sendi gl FAMRHECASACRAPRBETITH é@laﬁpPP&‘d?F’énl%%?’fmf(tF@KP)

nmessages. A TCAP rressagmms:ndn tbevsage(NImsyaiseasehbed ThAEk e s ataf | ned

by the industry sta oL, T i u it h
nnger ésfre;.) 150Ln %ng{%%iég Bg Illgér 4 O

Signaling System Nu pr ot oc wever, un e I ndustry

st andard, TCAP rress%’{:j%"s“a‘?le/’ﬁ‘stéanﬁhHr‘?/%ﬁ‘i%swﬁ%?&ol Eh%n’éin&?‘”é It 1inited
to use with SS7. Theeciwymntpriondoslrgostardand beswpahl TERLUP i and MNSPP

I nternational 30 Telgeppypni cat i ons Unl on (I'TU Signaling System Nunber 7
(SS7) Inte grated Servi ces D@&I t al k (1SDN) User Part, (ISUP) NCT 1.1l13
(1995) docdtent and the Thft &ASE b?l'é?r ee@é‘?ﬁ’rﬁﬁP@SPFoﬁgz ]I TU)

Si gnal i ng Syst em Nupdbesilyl g $87) rdbseageoflraandff¥cWPaRtd . ( MRy ANGWL 3

~1IRCTTTt ITS Q- 1lgfedridcd ehbiforhdne 1bh ABBc298€a below is included

in a telecommunications network that processes debit

calls. The telecommunications network includes several
25 networks such as first and second local exchange
networks 106 and 132 and an interexchange network
110. The interexchange network 110 comprises a
plurality of switches including an exemplary
interexchange network switch 108 and an exemplary
30 bridging switch 112. 1In addition, within the
interexchange network 110, a service switching control
point (SSCP) 130, an automated call distributor (ACD)
114, an intelligent service network applications
processor (ISNAP) 116, manual operator consoles 122,



wo 99ni 3~~ ~cTns~snzz~n 1. 111 (1992) docunent which are incorporate Eﬁh@@
by reference in their entirety. In accordance with the preferred enth 402
of the present invention, the TCAP nessages received and sent by the ATN
APP 204 include 5 information to process and bill debit calls. The AIN APP
204 receives TCAP nessages fromthe manual operator consoles 122 and sends
the TCAP nessages to the SDP 128. When the AIN APP 204 recei ves(}%qg/g,
fromthe SDP 18&) 99tzhm2Al N APP 204 sends the 10 reply to the " Oper at or
consoles 122. In order to send the TCAP nessages between the manual
operator consoles 122 and the SDP 128) the AIN APP 204 converts between
TCP/ 1 P and NSPP. The AIN APP 204 includes software |ayers that 15 receive,
send. and perform ptbéOoEDNGW Arpder andnthdV S rl 2sherAl NsAPPtprooBessss a

transaction capabil jLies ‘gpg)gd,,g_.ql is@RvPactc4ecei ve (TCAP RECV) |ayer
recei ves TCAP nessages from both the nual oper at or \3\?? ol es 122 |a t he

NIM 210 and from the SDPTA2&TNCY LRECSH2FPENGRCBE™ EW L hi FAT RESA ReAPP
process, a transactdesccapabidy trieéerappingatiicoprpapsssnadof TCARTSENRD) | ayer

sends messages to boiiy the, r@a’l‘ﬁ' s%%é&&”bf%%b@% éggté!&\@rtcﬁeall\ﬂlnM 410 and
to the SDP 128 via the I PC MGR 206. An advanced intel]igent_ network rocess

message NI M 25 (Al NFPROBEFESHVEEIREM: FEYRRPAR 134 - ad@ﬁﬁc%ﬁl} n‘t%lrl‘%cé’éh’ﬁ
net wor k process nesispage {4 AoNaPREXESShMMEEdtROYXkl ager perfiorsn proekacol

conversion. The AN, ABB,j qpeﬁ:%'r;legogu&grhé@trlée@ Eb@@chésa&% 7te]::$n1nya‘§o-tl;CAP

messagi ng i s encoded in abstract syntax otfation (ASN.1). Abstract

syntax notation is IYEMRSTT G Btérlﬁ?%Jg’r i*AGer an@ﬁa@’é Tt 9faR be used
to wite m&sage defimstilorslf excprodechstwdr W6l i sresideabrteai@phons

platforms. The ab9tgacta Sy @bm QB thopwased - 89cade; t Al df@nsaciihen

capabilities 14 0 APRZOO | 21312 P 8/ 22270 appli atlon art
(ToAP) message conphHESE WGH ﬁécgﬁa%tm%ﬂhﬁ? =558% Sl o2 P

est abl i shed by the Uorsusitcitenge Swihtbt B8 om lamt ennarﬁnﬂmnq%lr@gm?ph and
Tel ephone which is {4 standards-setting conmttee of 5 the International
Tel econmuni cati ons Uni on The AIN APP .204.comuni cates to SDP 128
via the | P& MR 206. Thesﬁ(rrﬁé C25B8%i 5158 TR Fﬁ?lé??%%eneﬁwrgcggﬁdance
with the preferred mrbothachh@hgeh&eg‘ww'entlllonvemproﬂést&l@ﬂ\ﬁ@lm 266

al l ows 10 comuni cadyonendd,hahbe sPPed2& t-Eh%sl BlcMfy 296 drmd Qierred to as
a transport nechanism rg% ation because it t he nmechani sm whi_ch

processes use to t rEfy §§8 BUt FHELqPE 39831 s ‘S FiWRA °f ubtt her
in U S Patent Applna@itdml setegexouanes neSwWodk6710 0ednpriddd edittBgst em

and Method,{ or 1 nt %ﬁ%%h%mahea&ﬁQM'atfllohed Ohe I 200 HEAYE Which i s
i ncorporated by refer encg(bher einin i t%]rly E Conmuni cat i oré[lpr ot ocol S,
c

such as TCP/IP, pr AT TomtdctPvF¥R*¢ 2aPTOrE bt Vsh
net wor ked 20 nodes.teemipines cefl 1 §CP/ When rﬁ)lcaﬁténttat romsed nd ude Multinet, a

conput er program praguseddng&Vne th6xk aih ,UGX, maycsam&ﬂe@rzﬁgba@ By
Di gital Equi pnent Co:ﬁxzor at.i %$ The nQ o ni catees th{ the SDP 128
via an 25 Al N-SDP I1f A& A f\Pﬁde% R 558 Sg ARTTLE T “al NGW 124 t o
the SDP 12® via t he SDpIEAmhgzgall is received by the interexchange

network switch 108, the interexchange network switch

108 will route the call to a bridging switch 112. The

bridging switch 112 will then route the call to the

SSCP 130. Alternatively, if a bridging switch 112

30 receives the call, the bridging switch 112 will route

the call directly to the SSCP 130. The switches in

the interexchange network 110, including the

interexchange network switch 108 and the bridgang

switch 112, may be implemented using DMS-250 switches



The Al N~PP 204 conmuni cates to the manual operator consoles 122 via the NI M
210. The NIM 210 is a NSPP client and server that runs on the Al NGW XY APRZNNZ
NSPP is a session oriented, guaranteed delivery, comrunication protocol.
NSPP is inplenented on top of UDP/IP, used by the manual operator consoles
122, to provide faster comrunication for call processing. Al though the NIM
may interface with conputer progranms 15 ~r roCrr~t rTr C]VV~T'%HQ dahz2270 NN -
01 APR 2002 WOw@Ph21812 PCT/ US98122270 by functioning as bot hP PPEHY and
a server, in the preferred enbodi nent of the present invention, the NIM 210
is a server. The NIMis also referred to as a transport nechani sm
application because it transports 5 nessages between applications. The NIM
is described in furhhaufdetatrédd iby MoBrePat ent Application Serial Nunber

08/ 672, 139 enti 1 ed, A (RN Gl CPLEIENC. U £cbih Jupe, 22, 1990 whi ch

is incorporated by reference hereinin its entire The NI'M 210,
comuni cates to the2FEAaBERNGDerddt df SBRVFRECIMISHABLS1SS TPERARIAI N freffual
operat or consol e |i Akr2gPepdire cAldd, mantahanpsyataro oryokesisnk 212e

connect s thg Al NGV 3245t 034 heedmNUgle REE AEOT+ IHONKY emlgg Yedelbei (NG
LANs/ WAN 11

15 The OM 214 cqll ect all data fro he N APP on the
Al NGW 124. The OM uBFBaa%et"fﬁ%Q” oti’[ea,%o i QURPRE q’c?lrf'g %‘ryr éﬁﬁ FBPEPOTT her
anal ysis. The H M 21BepssvP de¥ acodss theacal kerd gheofACOof i haveaneheis whi ch
al l ow the configuratioayi@gdidiltem 120 .0or del etion of configurable entities

wi thin the conmputer progfans the .ALNGW 124. . The .al arm screener. 218
accepts fromthe other pégﬁ%rsgtg‘se %ﬁlté\ﬁénﬁl W%}i%ﬁgng};agﬁ% ﬁ?éll%cbged
into an al aPnms | og theeAGRd FecdbpeAgPal bt te@RUTEINA LAl HE i 25he r BRI MRt

consi sts of threshol dingo arshsceenicaglt be almidis@pehetatracshsspd be

processed by ot her ut rogr,a e. comut er em.n The
Al NGW 124 of the pr gggﬁt ?frﬁ%nctag‘&nqlgsgg?é?%q abl ya inr?ﬁll %ﬁ?&%tgﬁ gé%s\ﬁ{gﬁa'
conput er system as EBhempl 30 imensadc RPEFabPaeIeiahs d2RRPG13owThe RwWwiut er

system i ncl udes onecpéraBse Y MRATICN Sne Sikdl ViaIOGRSsOr <306 gONNecied to
bus 304, 119sa pref e&ér‘?ﬁﬁgo@%dét TRt CBBSEPSS PrEs el '1%‘{%@%%?{{‘ %gﬁwp‘éé\m’v 124

is a DEC Allf)ha server _ one central "processi operating
16 01 APR 2002 WOX09ethsr :in @ronpygsn~The HNARGE lfegahefrts @ NpE)uall so

connected to bus 304pésatddt tdBey 1308 4id afnatsy thafdoft 86 CeS ScAEIDr Y,
RP. M jand secondary, 51 of a8 GeNeeandtg: o0 AREASY & ENBRCLIRNS, of the
The ISNAP 116 has a database containing routing
20 information {(group number) for the 800 number used to
dial the call. The ISNAP 116 returns the group number
to the ACD 114, which in turn selects a specific
operator 122A from this group and establishes a
software and voice connection to this operation console
25 122A. The ACD 114 provides switching functionality
between the manual operator console 122A that was
selected by the ISNAP 116 and the interexchange network
110. The ACD 114 may be implemented using the automated
call distributor manufactured by Nortel.
30 The ISNAP 116 communicates to the manual operator
consoles 122 via NSPP on an operator network center
(ONC) wide area network (WAN) and two local area
networks (LANs) referred to as the ONC LANs/WAN 118.
The ONC LANs/WAN 118 provide a connection to the manual

10



5 storage devices 310 include) for exanple, a hard drive 312 and a
renovabl e storage nediumdrive 314 (such as a disk drive, for exarml&% ‘h’f’ue
Al N-APP 204 is preferably a conputer programthat resides in main ne Hﬂ
308 whil e executing. When 10 executing, this conputer program enables the
AINGW 124 to performthe features of the present invention as discussed
herein. Thus, the AIN APP 204 represents a controller of the AINGN 124 (a
of the processa@r9s306). | n one enbodi ment the present i nvent ifGA7YS& Y-
conput er program product (such as renovabl e storage nedi um 316,
representing a conputer storage disk, conpact disk, etc.) conprising a
conput er readabl e nmedi a having control | ogi c recorded t hereon. The control
| ogi ¢, when | oadedepawad-araicanfeh®ri2 230@ngnaazoassbelut Btk RS odésséP 306,
enabl es the pr Ocescsﬁrec?c%qt enpec{or nd ke maperat bpasa tes ardhed chacehn. FI G

4 illustrates the gEs3age; g%m 1?18‘“1’%9 agf%g@g%&% Téggbm%%@ge flowis

described wth respect to an exe cal I "bern manual
operator 25 consolRroViggs ‘Fﬁéeﬁ‘es"s%gﬂé‘tﬁlbéﬁ/eﬁeghﬁ% "W’rq]r? t’H‘efOr%H‘GéP“operator

consol e 122A sendur@da tBCAPocHeSS agal iisQ t Irthe SENIZB dpearz-ith:&“ AldNGAL 24 t o
obtain i nformati o ?‘rﬂmﬁ?cQEé’% Q@g @{él LQNQW r' fg gl | . The
e in e

SDP 128 provi des t rmati on |n T nessag rred to
as a response TCAFT%Q‘&géANFé@’H‘berr%@‘aﬁ’obﬁhémﬂhﬁﬁ%ﬂt%éﬁrléﬁbro“@o%ol e 122A
al so via the Al NGpck24 walis shopr inaNsl Gsig BENErmdt crgiicogyt,0gr ans

reside on the Al NQylzd. mIgeLR&O%a”éFt tegaglﬂii’é& d&ﬁVLAN %&P'@lgg 2 VO

991 21312 r~cTius9snzz~o0 sage trans et ween oper
consol e 15DA and the SBbe1Pan37e th?éfar'iQFV\ﬁPRs?%?%rjf%?cearr?odiﬂ"@%éFw ce
(NI MSYS) which i s @orsolpst ehaprogreaimeasadtsat eom witid Adme 1NMMa280, t he

ALNAPP 204) and the, B VER R0Rn SONUBXS (£561 Mesdhemssage sent by

manual operator consol e 122A and sends the nessage to the AIN_APP 204 for

protocol conversi o‘ﬁ’fofﬁ‘étAPN %‘P’F@dﬂ}'f%eﬁag feRl et p@earo S k@ 13pP 128 vi a
the 1 PC MR 206. WrgprttheaSEPy 125 a dnformistioherddeG WAdRA2@E mecei ves t he

message. (L0 The | RGMaRe 29@b§€fkq?sttoh1%rnﬁééé‘19§ttﬂaé&@naé'l'ﬂrﬁppﬁg“méﬁual

prot ocol conversion. The AIN APP 204 send rressaq t o_manual  operator

consol e 122A vi a NBFEFSECT) ﬁogf%]pesﬂd@z Pﬁ@dn%ﬁ%%ﬁs dFeratorrPlon<sl én 122A
sends a TCAP/ NSPP drdee/ kP) ohessagiebitheud Oife message tl 5 ngemrmabyob he manual

operator console 122A irgel BpNSFH (WEREL Pl OMPALd dinfeof qrcrgg%qmlgecause the
manual operator caonsoles 122 anq%per%trg%gnetwor center. LANs/ WA

conmuni cat e usi ng NEPPMEYEPT UBHT bC AN T EEEVTES the NSPP
packet. THe 20 N Mrovapspeingt Hndnbddadgagt of tdabiAl MaARR .sednice. NIMis

described in furthecodabhakd witt).the BéEQQﬁtAQNérﬁﬁtdnon tBer ndhulunber

08/ 672,139 entitled, "A Comu t ewa ref e d_abo ep
410, the AIN APP Z2B%T proEe%%res'SO]t%é'2$Ciﬁc§%s%%s% g P TR EAYROABE z%g‘“é"s
transfers the mesdadearfohlie hEDINILY d26he T*P@%‘G’@“hrl@‘iprpe@i"dé?spr ot ocol
conver si on from NGRBt6UBP/ t&ﬁvwsltdhcabtt:@eﬂ'@dﬂﬂp ThedAby ARB 204 138

o epe op. s I HREBLLa bl RRDREhyAP Pk dopl 9B 010 o fgavoncs
message from Al D1 %APEW2641 q%quge vER ODERPF ARARAS Tt BECFEIBAGEL £ om t he
AN APP 204 to thaaSbPslPBat Tiregiifaceseiny fes fsprmad sbyunihehkPRaMR} 206 i s
described in furtRgk debai boddbidsS1258t §0Fs AP .LRAKRT 38hLAL s NgPer, 48
monitor other processes. - The computer programs of the
30 AINGW 124 will be described in further detail with the
reference to FIG. 2 and FIGS. 4-10.
The selected manual operator console 122A uses
information received from the SDP 128 to process the
call and then releases the call back to the bridging

1]

1]
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0 ? A PR Z002 Vr' O 99121312 PCT/ US98J2227U 08/ 671, 027 entitled, "System and
Met hod for | nterprocess Communi cation" referenced above. In step 4@4,)6};'{@
SDP 128 receives the TCAP/ TCP/ | P message. The TCAP nessage receive @2
SDP 128 is 5 conpatible with TCP/IP. In step 416, the SDP 128 sends a
response TCAP/ TCP/I P nessage. In step 418, the I PC*MER 206 receives the
nmessage fromthe SDP 128. The I PC_M3R 206 transports the 10 nmessa from
the SDP 128 towbhe2i8iN APP 204. The processing performed by t;};g/qsg%z% 206
is described in further detail in US. Patent Application Serial Nunber

08/ 671,027 entitled, "Systemand Method for Interprocess Comruni cations'
referenced above. 15 In step 420) the AIN APP 204 receives and processes

t he nessage. The AlsNiARR 204 viantherACR hel4reSbggbrifgane hiwirmt WMER 206 to
the NI M and provi dQ:%nWthtQCQheCQEJl/Er&)OEhef rz@meIGBA:I 3t ovINSRP s(eld'aﬂlcﬂ P). The

AlN APP 204 is des r| b d |@h1; %[ gé?gg}]? glmﬁggcgozozéor %ﬁﬁﬁﬂ 13.

Step 410 correspon S to § eps Ste
recei ves the messag&chasgeARREREFK 2DUe . I‘e’ll\ﬂeﬁp@éeéé?f:ﬁé ?%Clém@@r iNgEHOK K
further detsail in Wil cBﬂmeEeé\pﬁdliE@iéﬁmnﬁe&bﬁnlNﬂﬁbﬁﬁ S iHHeB¢2wlBlin

entitled, "A Cormunl (iae Eé%tgv@g g{ncg}saagg\é 1n llslt es[f:r%% the

manual operat or cofiso rece|ves €. The responsé S sdge
recei ved by the mafdaistopefFal opxeorar enemmlq éoﬁn NSP@C%UWlIeP}WOBQ f orma

t . FIG 5 iIIustr@b@&atcmﬁqneéﬁmfﬂmwkt BuBnt Be AL ARR.an2aver also

software |ayers of th ALN_APP, _mer previously i e scrlption of
FIG 2, receive, ﬁ’gﬁlgﬁd perfor 1'bcll;OJ{‘|oco e(’fgh%?gl%ﬁpwol% l% 01 APR

2002 WD 99/02] 312 PCT/ US@SFZZ??DSTEAW-CREQM&&}?W aét shasekemdntgl efi aterf ace
for receiving TCAPATRSS@0€Ee The€edf2 R;Eﬁirbameﬁtr eogi yesrot h .t henkni ti al

TCAP nmessage fromthe nual. eI at.or con 12 d ere TCAP
mgn%§§ pﬁﬁg {? %h K@yéﬂ 1£I]com 1¥e

nmessage fromthe sBp ayer S as I &% fterface
for sending TCAP nP3§afesverneeq GRr SEND (IB<9§§? QGEdsalonCH’atr’rF@q nitial TCAP
nessage to the 5DPih281andehbenéepbnyk ragadgationt NRTNEARE 20@€r ahor consol e

122A. The A N_PROCERPMECoDLML | @ik Rl AIHE RARLGEL! (FANRIRS! 996, a
NSPP interface layer (NM) 210, an operational
measurements process (OM) 214, a human machine
interface (HMI) 216, and an alarm screener 218. The
IPC_MGR 206 and the NIM 210 provide software interfaces

20 between the AINGW 124 and the SDP 128 and the manual
operator consoles 122 respectively. The AIN_APP 204
provides transfer of messages between the IPC_MGR 206
and the NIM 210 and protocol conversion. The B0OSS 202,
OM 214, and alarm screener 218 provide measurement
25 data, monitoring, and error logging. The HMI allows
configuration of entities within the computer programs
on the AINGW 124.
The AIN_SDP link 208 and AIN-manual operator
console link 212 provide links to the SDP 128 and the
30 manual operator consoles 122 respectively. The AIN-
manual operator console link 212 provides a link from
the AINGW 124 to the manual operator consoles 122 via
the ONC LANs/WAN 118.
The BOSS 202 is responsible for starting, stopping

12
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10 for the initial TCAP nessage sent fromthe manual operator consol e 1?2(2)A
to the SDP 128. The Al N PROCESS MSG | PC | ayer perforns protocol @SnARR &Y
for the response TCAP nessage fromthe SDP 128 to the nanual operator
console 122A. 15 In step 506, the nmanual operator console 122 sends a TCAP
message to the AINGW 124. The TCAP nessage conplies with the TTU TCAP
standard referenced above. In order to describe how information is ed
between the nauhinperator consol e 122A and the SDP 128, a Xtv8e 7‘fot| on
of the TCAP nessage is provided below. In the preferred enbodi ment of the
present invention, the fields of the TCAP nessage are used either to assist
in the transaction of the nessage or to pass other inforTnation, such as
debit customer accéfifit ’“OBlFﬁ?b‘i“?m"t*?%r?roﬁéﬁﬁE%no‘E he Srethie” 6ﬁérat € consol e
122A and the SDP 128ssThe2 TCAPmessiage ipmotedess tawrqubrduirdng: thetsamsact i on
portion and a compopent PRLtA Ay TG (T ABARCLEON, AAKId AR ELS isegls LRrRss] St

in sending the 30 n@ssage Bet ween manua oper at or consol 22A and the
SDP 128. The transaét BoRepefitomeatdinedtes t he 3edSHGRR t fhe BAYS pf®%i des
information identi Bxbagtbh@ormﬁ@r&mefzaﬁd thaempnpmecrﬁ farti ep. sTHE the

transacti on portion C onent Lon r d_i 01 A PR
Zpp2 W O 99] 21312 I%Q 8955‘3‘”@) ahilingd° emb%ﬁémﬂﬁ}‘ioo; Q§ Pghsgc% on, the

manual operator coRoBhectPYiterpiekl disgith tYPeNITTAR MAREFAGET 30°MP £S5
requires a responsezbe rehsrsesk ihadsypebed rEsERGE Helowndiented in the
first field of the nessage_ as in Table 2. The possi bl e nessage type
tags PCT/ U898/2227E)e Tabl'e® 1-Dei ow. 5The transaction portion is described in
more detailP in Table 2 ’F‘bﬂw—d@‘?l’l’@(ﬂ‘}e if aTPAMRBESY GIFGAPRLPRI EhesATAIGH

lication Part I\/bssazaFtsAdlbﬁwﬁﬂaaih%acbteltaaezl?oaﬁé QﬁHd’LCHlC@beiaEBE type of
nmessage and thenetwork %ﬁ c{@the 55% tk 9 nponent

Portionl ndi cat es tﬁgnﬁﬁe?%tl 65 be p d)p O%/I S' rameters that can
bespecified on a pipdactapys Mb@lucttheba@ii§§hn@@®lrwltj@§né°ﬁéspb’h%eartd) t he

nmessagetransfer. Tabbe1lg Ts@nsaehiraralahli OcRfcidawt ansaetheaCa abilities
P oot 08 Thet | DE0gEEkE’ B2 dRIP=A0 IV ke TRAL ML 3082 Lheedd el

transacti Thefi %O?ypes are begin ort

uni di recti onal . Tot 4F4 TCAPe MBS *ditc aPEST e Otieih F8RgPANBRL t he
TCAPLengt hnessage. dpanaast | @ndxrds an@ospr d:&asurmctartajmac:ttnnth@lamm f31er
andl nformation & egeat{[ansagtion.d danti thersdenaid) o Abanaactl o,
identifier permtstransaction associ ation. transacti oni d rer | ength
i ndi cates the tot aViERgERe GFPGAIER 2R8sact i on i dentifier.Conponent Portion
Tagl ndi cates that the CTDimgIENLARFORI0MO0 o fie: AP wikhsage NIM 210 and

fol | ows. Conponent Pprt el idH CAtee Syt RECL) Ay | SNOtdLARf nhhelkengl sqiponent

portions 21

capabilities application part (TCAP) messages. A TCAP
message is in the same format as the TCAP message
defined by the industry standard format for TCAP

25 messaging for using with Signaling System Number 7
(SS7) protocol. However, unlike the industry standard,
TCAP messages are used with various protocols and are
not limited to use with SS87. The current industry
standard is published in the International

30 Telecommunications Union (ITU) Signaling System Number
7 (SS7) Integrated Services Digital Network (ISDN) User
Part (ISUP) NCT 1.113 (1995) document and the
International Telecommunications Union (ITU) Signaling
System Number 7 {5S7) Message Transfer Part (MTP) NCT

13
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01 APR 2002 WD 991 21312 PCT/ US98/ 222711 are described in further detail in
Table 3 below. In addition, Table 3 provides the appropriate tran [za%k%h
identifier for each nessage type tag. 22 01 APR 2002 WO 99/ 2] 31 !
PCTI US98122270 Message Type Definition and Associationwith Transaction

I dentifierMessage Type TagUse of Message Type

TagTransactionl dentifierBegi nl ndi cates the begi nni ngAn originatingof a
transaction an% ng gfhansactionneed to return aidentifier isresjyos¥izat) uded
in themessageJEn cfl cates the responseA destinationto a query and an end
totransacti onthe transactionidentifier isincluded in thenmessageConti nueA
response to a query,Both originatingwith a prearrangedand

desti nati onti neout t tahsact 199l Jdelndufiest swak@i rodleudadgorporated herein by

t hemessageAbort | ndi cat gsc8Fe A WHeATr d@ﬁ&if@é Ontx%f KicBatheAcOf with the
t hetransacti ont ransactiom dcfnt' fier isin n therressa eUni d| re %nal A

nessage sent withouP™ aASHES %qd&ﬁﬁﬁégp%gs%fer é’r?lsezf@ﬁ oﬁf‘H%ﬂ PP eri%iTdér uded
in themessage. 10 Tabtea@es rreridiveidoandosentt ransdet AGN_pBPt 20H, indlarde

transactionscapabi | i 4 f&SnABSSAAR PreeetHCiAHIES 13 @QH@Q“@HM@QFU on. The

conponent portion may be_one f ol pes: invok return
result last, return resuf®€ rfbﬁJﬁAfgt%?ef%?%véersr g"rctp‘)ﬁ Wefﬁf"éﬁf PﬁLCﬁ“

end, unidi recti onal mamwdl carriates cypeohes sdfeand kendenpbaehtABortion
includes informatiofedfa@ssid dre $8BUL NG, thierRaagen Abpagifl tidhb; e 20

conponent portion of the e or, ¢o t p

i ncl udes the i nforn%t}fe(’f‘fﬁl3’f1etgr0°é'¥R:E’S‘/3 Fﬂg ﬂ%érfu;tl‘?1 ég&r%‘g? g@%s%?%gsl;%’

Further det@il on thiePboONpOAIcR M3oLeL 0PPEIR PV eenisalFabla24 bE? cwdex3 to 01
APR 2002 WO 991 21312eCTH RSN 232 %8 s 898D BleeBOheORafthal heperator

Transact i onCapabi | '%#}r‘?& o P! z‘"zata'n%” gé‘rémlv%%ag%ﬁ' ek%’sﬁ?ﬁ'i‘d@k@onverts

Conponent | ndi cat es e opera Ionto f or'med —and

pr ef er r edenbodi nentPdFWeshe TrFddEnEPAn¥ 8RR 1 on, par amet ers needed to perform
t heoper ati on. Ret urn Resutlie Lzt Ardi cod emdlhﬁiesasblfaWSﬂetiWIers that

conpl et edsyecessf ul Ly 0! ules a,6anpanantt w&kgglaggn@@rgwrpkewlm

identifier tag. May al so Include a sequence ta anoperat] on and

tag. In thepreferreﬁ‘eerﬁﬂé-rArPé’nPrBFeFﬁe ?)r%’%aé‘ﬁ"@icﬁ\}eﬂt ‘F%ﬂa bihbiYRsters are
i ncluded ina paranedpplsiddatelch plaat peowiwviei (TCAPNRECUN hipert ifdreidelsi t

custone r saccount. T&ﬁ%%st égohsby@r%%ﬁ%hsieobérmle ddan1ere

paramet er in aconponent f ol | owed sequencel en Return Result Not

Last | ndicates a res:'p%%sel tll"r‘?ml}]lI aEE)Prp"I‘réﬁ |f6'r‘Pmo1t FhéDPrg%%aHar d8 ncl udes a
conponent :ype tag BEAILMGH A0cke Wdehinftiler ATNQAPRFhpratsss NA udmrsasedoence

tag and anoperati oncaagminclqckqetsaqppwcwf&r a2t 8dn8MPAEA FBEHNIOT 1Re

present|nvent|on pagﬁfete s are I ncluded.ina paraneters Tiel t hat

provi derouting and 149 A SRFGE P 18%8’ o B@lt%e‘T%t%e‘iPWéﬁst hére
i snore than one pardifettdre iNTMa@dfpenénte the iS®Pf dRBoweal fhye IPC_MGR 206.

sequlengel ]grngt ht Ret ut dviccGonpenent d el Cht%ttev%];ﬁ' F)P@Ees;@a}'ﬁ?ssa%e NIM

i nval i di nf or mation asystem ure_exis

pr ohi bi tsc set - u%#a%&%?g_gﬁgoﬁ%) N&Fpan anaﬁ@i"%fhc‘?cﬁ\fdﬁ@ndgﬁf’ﬁl er
tag. May al so i ncl ude Ry Irercess heetaIRIGPECHATHNPROCPE I IMBC ARSS dayer

protocol error suchphexscil $ToRGcBar av®isionNCl Bdesy ag omonantad-yreprtag, an
i nvokei dentifier tag -3 QLbI godg lag, rlq a paraneter field. A problem

codei s preceded by apro | €M ?gge tag angg probl em code | ength. A problem
codemay be one of the fdhe fTéfIAIPoWEﬁ@%q/% isgegended| iprad targcta syntax

returnresuid probl efataadidmm (ASNULN, erxuytfaekl eghedd datd€ich is a
generic computer programming language that can be used

to write message definitions for products that will
reside on various platforms. The abstract syntax
notation used to encode the transaction capabilities
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24 01 APR 2002 WD 99121312 PCT/ US98l 22?70 Because a begin type TCAP
message i s sent fromthe manual operator console 122A) the conpondht APR 2002
portion conprises an invoke conponent. The invoke conponent 5 includes the
operation to be performed and paraneters defined on a nessage- by-nessage
basis. More information on the query or invoke conponent is given in Table
5 bel ow. 10l nvoke Conponent Fi el dUsageConponent Type Tagl ndi cates the type
of conponent. InvghﬁJIdentlflerlnvoke identifiers are used toeCsU$aMgLA78h
bet ween nult|6W%conponents wi thin a singletransaction. The invoke
identifieris preceded by an invoke identifiertag and an invoke identifier
| engt h. Li nked Identifier TagLinks nmultiple transactions. Preceded by a |ink
identifier tag andhppkidgeidr foaeit I(iroxpi Snasald epmpodesdenth fites t he
operation to beper‘for‘.rlrsv,stolry thecm] era a&oéj% |0%p gggggg R¥g qgg{cprgatl on

e me

code tag andan opera ion‘co n t aneter ar anet ers defi ned
on a messageby- mesSapeY beatise ﬁ&mﬁhéfé?‘EbH?@ﬁ%§éFé°BFécEﬁ%ﬂ9%ﬁP e
parameter tag andpaebagtiere lwerighhisTahe estandarilse sparanet eosnitordeentts fiel d

shown in Table 5 ipy, éh&@éﬁael%ahwef@c&mq@a@aoag bh@o;{@&msessage
cont ai ns paraneters that-are defin

nessa s..In a
request message’ the pa.Qﬁnﬁ%ﬁhﬁfgn?gﬁt%PWW%ﬂ%faé%ﬁt5¥ gg%afgé Nedessary
for the SDP ?5 128the BRCAER 1206 . cu@hen@?&dﬁﬁhﬁp6ac§oaanP1hPa response,

The ltoar aggtS ertﬁontT 9@%&5&0/&? cmnhab?ﬁa&k@e smtgusahef p&:%@efﬂ@& Oém{mo%/nge%%?gnt
n step e r.w n

PCT/ US9812' 270 AlRf APE iR¥ S ut‘%".“{'r’n %&ﬁ ﬁEEvA‘ngg‘r’g PR nes whi ch

transportlﬁechanisﬂ@@mkﬂlQ§ﬁHQ@nwséhtth¢m§Dﬁaﬁﬁ3nes§hgeIP¢$M@Rfﬂ96 Wer ds, the
TCAP_RECV | ayer detefennas vahakher tiesgEAP measagemi Sppeceivath vlia the 5

NIM 210 fromthe gal ogﬁratoghgon§g$ 1%fﬁ rcgla %cgs£g§%p§5 206 from

the SDP 128. \Wien Thé Tessage i s sen Oper at or console
122A, the TCAP RECNF?Ta%mrtvaﬂelsséE?érmWeetII?zEt—-MFﬁeWréséag‘ée?%“r%@el ved from
the NIM 210. Wien finecHEGARNRECY . | ayeendetm@ilticaesohheett Das aunteerof t he
nmessage, ij§ procesggssfineg 5o 'h‘%.SLPQQE' ”Qsﬂ%(‘e%d HE ﬁQQh&&?”&SE ugtddig | ayer.

The decodi ng and constructin are_t NLM | ayer and
the Al N-PROCESS MIFIHRES &E&unﬂ%étﬂp fﬁé@x‘? P&yé}‘n?s esﬁéssiﬁoé”d‘ﬁcﬁ? fdr t her

detail with referemrectmprEt@d by f4fefrceAhNrRPROCESSL MEGINI Mdtayer i s

described further w th dgfhRheeeeibR FFdroddlsTheudh N PREEESS N@@M@el ayer
is described further. with r. ference to Fl G n step.510

th
PROCESS MSG NI M | a‘i’x"er%ne‘:“é’%eé’u%d ST Crattl8nTEiI5 “3 HE SR % PROCESS
MSG NI M | &Yer is wWedas t F&ampRleapPrt c?ﬁﬁﬁt?ermpie@wamtmes AIN¢IPRECESS
MSG NI M | ayer decagest i , TEABoRBS 6&f ot afit preautbe byfmuiatinen heam t he

nessage i n-an arrqyy The MN.BEOESS MG Miharer pgeHbalss 2 dialog

identifier which i

Corporatlon
The IPC_MGR 206 communicates to the SDP 128 via an
25 AIN-SDP link 208. The AIN-SDP link 208 connects the

AINGW 124 to the SDP 128 via the SDP LAN 126.
The AIN_APP 204 communicates to the manual
operator consoles 122 via the NIM 210. The NIM 210 is
a NSPP client and server that runs on the AINGW 124.
30 NSPP is a session oriented, guaranteed delivery,
communication protocol. NSPP is implemented on top of
UDP/IP, used by the manual operator consoles 122, to
provide faster communication for call processing.
Although the NIM may interface with computer programs

15
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25 the elenent in the array where the informati on was stored. The Al N
PROCESS MSG NI M | ayer is described in further detail with referen8d ARR BilG
8. In step 512, the TCAP SEND | ayer is executed. The TCAP SEND | ayer is
also within the AIN APP. The 30 TCAP-SEND | ayer determ nes which transport
mechani sm application will receive the TCAP nessage. In other words, TCAP
SEND det erm nes whether to send the TCAP nessage via the NIM 210 to the
manual oper at or consgl e 122 or via the IPC-M3R 206 to the SDPct®@8sr2260 01
APR 2002 WD 93Y2¥#134pCT/ US98/ 2227U Accordingly, when the nessage is
received fromthe manual operator console 122, the TCAP SEND | ayer forwards
the nmessage to the SDP 128 via the I PC MER 206. After TCAP-SEND det er m nes

Lhe recipient of B9 FERIRIG I Y B6RRSES LI ol papandiiag deqodhag and

constructing |ayer ayer I's described in ther detail with

reference to FIG PFefRRTEL ePrupnineiite O§pPa o ¢ 2T VEY e CPcaP  frel Hhge.
The SDP 128 is a canputerasystwsn.t hahelBIMnis valkeso aafiralediseot hat ast ores

debit custoner acc%%%%%g;gﬁg@%sag%sfg%bpgy@é@%nq%ggus%alilts,trtahg?h s 128 is

accessed b% the SS .gr ovi des aut onat ed nenus at all ow
the debit ecustonmer PE§S8EEBRCHRGLAPPAATR bt AT de 1RE i"}%rlﬁafiﬁﬁﬁr%eérb‘bess
the call. However, fuliehet héetkelli tincUsiSonBatens Raeplticarsenc $etrosdr Nemelrer ces,

the call nust be r‘é‘d?@ﬁ'z??a@ Qe 128 TRNEGhmOPEE AL Un EARERREGS 222edMULh
use NSPP i UDP/ I P) protocol. The nman aléﬂgogerat or consqles 122" 20 request

debit customer infdPREt?6n FEHUI POVERIAHST Y E&FETFRGM PRESShp
128 a5 occurs withicaltspemtcigsslimng via the SSCP 130. Unlike call processing

via the S3gP 130, the cahd B« row edmithAiédee N N hofeamsauplObpeshtor
conversion is needed. Simlar to 2 th 13 t he

e q gal I'apr OCE%@-I fl Vgl O tehg gxs'ccl? nsole
SDP 128 processes tHE'TCAPFTELSFe d€i Ny ST riat diBIN? e GBREREPT aS T
information. |In steépnkisdl2i h&hSDRIN? 8agualsOReTEEPOPOESPEAPLABESsAYR2. The
response is a cont cBHfe e nECAR NIBS 389 €to hd inkhidle obeghfoly pén JEAR

message, the conti eI cmiﬁ% ises a transaction portion and
e H’% t-'hec%g\]escrl gﬁmﬁn u

a conponent portion which are rther detail in Table 1 above.

Unli ke thdSbegin type TENP Rbsddg€oliRets dfrih i tdy feorcaPendIlat®? s a
continue type 27 etheagrmew ri24lr Thel BM—Upldadd thlig dat@]l APR ROGD2 WD

99/ 21312 r~C~riu59ﬁgggf§hme for further analysis.

The HIM 216 provides access via a series of

software menus which allow the configuration, addition,
20 or deletion of configurable entities within the
computer programs on the AINGW 124.

The alarm screener 218 accepts from the other
processes on the AINGW 124. The alarms are logged into
an alarms log file and receive alarm treatment. Alarm

25 treatment consists of thresholding and screening the
alarms so the alarms can be processed by other computer
programs on the computer system network.

The AINGW 124 of the present invention is
preferably implemented using a computer system as shown

30 in block diagram form in FIG. 3. The computer system
includes one or more processors, such as processor 306
connected to bus 304. In a preferred embodiment of the
present invention the AINGW 124 is a DEC Alpha server

1000 with one central processing unit (CPU) operating
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nessage type tag. Further detail on nessage type tags is given in Table 3
above. The SDP 128 stores the custoner account information in the Cﬁ)ﬁﬁﬁ]%ﬁ}
portion of the response 5 TCAP nessage shown in Table 4 above. The
conponent portion of a successful continue type TCAP nessage conprises a
return result conponent. Return Result Com onent Fi el dUsagelO0OConponent Type
Tagl ndi cates the type of conponent.lnvoke Identifierlnvoke identifiers are
used t odi sti ngwioskrzieet ween nul ti pl econponents within a singl SGTATEE %on.
The invoke identif~.eris preceded by an invoke identifiertag and an invoke
identifier |ength.Operation Codeldentifies the operation to beperforned.
The operation code ispreceded by an operation code tag andan operation code
| engt h. Sequence TaghMhy2ffe megetierbz pfigide AABOr FARNSARSDUEC e SOipdfent
sequencePar anet er GﬁHﬂ&M&B&pgﬁgBerﬁré@ﬂaﬁﬂ‘é} 2BnadoHESSOEEs b@@ﬂm@s?wbﬁs: S.
Par amet er cont ent sare. precede r g a AN ength. |5
Tabl e 6 The par ameters Sﬁcé)ﬁgag %ﬁ%lhareqe%)girewtggu ﬁ&ZO i(;rglorrarrglonente‘%{)rf‘adt he
continue type TCAP gRRagHFenshehnthe PRafe®te in¥enser ¢ othe SRTANSaEHe
custoner acrount i rndyrEicd devidbe PBO aireiledef | bl shaupi e n aTalalré Griisei n

t he sane format of r J i.pti QR r.fLel

t hat was di scussed B\t/\#terﬁegpg%g%%ﬁg%dﬁgaﬁgvgggl‘g&on%%ﬁ%%?lgﬁ%%ghbégi%
type TCAP nessage. ifk SHpve28fphptfatRd€e)t-he information into the paraneter
contents field. In step ™hE8AINhRPACAR RECYrkigeably &xempukr Pregt&AP RECV
| ayer is the sane | LS;pr L 1, AP . 9 312
PCT/ US98122270 st epta’ga%g }\ﬁ%gtﬁetg héﬂbﬁﬁlﬁf\%ﬁa‘ﬁg%ﬁﬁ “r’rlgléllsé:g%‘%g‘ocsz,‘é‘?? f %%t he
manual opeldat or corRARILRT. SRHF | CHTRUGSThETPFERBSSRIRL ST thiee 2586HNn e pe
TCAP nessage. the TCARSRECYm ayerfaeferas oES thbi phe é ¢ah Siporen tieahagei sm 5

application sent t R I her, , T{ﬁp yer
det er m nes whet her hﬁh%%&&geﬁéggg%é ?Psrﬁlﬁsécéflégégﬁw%ﬁ%]ﬁ?eo I I\?Ip?%g\éplrtgmgt he
manual operator corfSAtECI3eTopt vile tHAGPE2fander s riois tFeCsEPC128%6] n
step 518, the nessage i 9Smr eaei gesbdinemu haeSPPed @Bt ibvdrharosf aseh t he

TCAP- RECV |ayer w | r.m t S Vas cei romthe
| PC MGR 206. When tioﬁ%gﬁﬁ%}%feﬁﬁg}ﬁ%%ség%gesourb(rzlge %f%?ggtenessage,
it processes the ¢ AdP ngr RTDRNTG"AnG EORRY RIS ¥RF A%y 8L SKkThe TCAP

RECV | ayer is descrddmgpdcltSdinkf ustder cdabpatibimgth cRfpiwencedadabie 11. In

step 520, the AIN PROGESR.VBG: | ern is.e imlar t t her
| ayers descri bed above, { he %{%@S&oﬁéé_?g@%c%%ré}{géﬁ%o \?\Ahfghi n the
Al'N_APP conput er prsqtafl ¥ReI ) NWiRodeagentin F pang Hy drermrYd 808daadt he TCAP
message anth retri ewdddulted b opredéNbrsBO6edenaiblde HHd rddeisisog SteptS10.
The Al N- PROCESS MSG | a | eV i identifier fromthe
message received f gnxﬁgﬁjén éﬁé é%%l.[dé?hog&ditdg?ggi?%%%ﬁ%l&' is used to
identify the el ement 25FIf-thel BFYshratest thasmeseare o o i@veR¥ipaf ®Rmat i on
during step 510. ThanSWN1PROCESite Masdalde Fayer isis@ssddiodd alieg rdepéetier
to retrieve the infqrnati of J i ray. AL NsPROCESS
MSG | PC | ayer popultategg te%gmé%or}ggpall% tg:é% ig%]&?ln 0 | he %{A&ﬁagooﬁessa e.
The AIN P SS Ni SQnspée| ayéd - i sSThred@sisBes fhow Redidrs qettdi [thgi PRnua
reference to FIG Iherator console 122A sending a TCAP message to the SDP

128 via the AINGW 124 to obtain information needed to

process and bill a debit customer's call. The SDP 128

provides the information in the TCAP message, also

30 referred to as a response TCAP message, responding to
the manual operator console 122A also
via the AINGW 124.
As shown in FIG. 2, several computer programs
reside on the AINGW 124. The programs that provide
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In step 522, the TCAP SEND | ayer is executed. The TCAP~SEND | ayer is the
same |ayer that is processed in step 512 when the begin type TCAR) agpagie
is sent from29 01 APR 2002 WJ 99/ Z 1312 PCT/ US98I1 2227U t he nmanual
operator console 122 to the SDP 128. Simlar to the processing of the begin
type TCAP nessage, TCAP SEND determ nes which transport mechani sm
application will receive the TCAP nessage. In other S words, TCAP SEND

det er m nes whet her t9 send the TCAP nessage via the NIM 210 tmriusesmanual
operator conso@°¥32'%r via the IPC MR 206 to the SDP 128. Accordi ngly,
when the nessage is received fromthe SDP 128 with the information
requested, the TCAP_SEND | ayer 10 determ nes that the nessage is being sent

to the NIM 210 to Vi i r i t u PREsAt n LARSsol e
122. When TCAP SEhE%%ﬁﬁ%ﬁ%ﬁfﬁggg?EP B@E¢égh thd RanEh 8be &n

the recipient of the msssgl%e |tlﬂprdo esses
the correspondi ng deddid®G &RE SBRstfUAThFASPEEYOThet TeAD 3 P59 ayér is
1S described in furddmricdet(MIMS¥ET hwhiflerien@e aoowEEEr RPOITIM stsgPF24 edt he

nmanual operator congale ch22Rh1fESEDVeshd NENC K PWA ,t ¥Re JKAP messmgecsThe
manual opersat or con ls?x 122A retri i nf or mation froInthe faranet er

A ves the
contents field of t &ﬁeﬁﬁégﬁaeg}é‘?\d“efoga Sovicdes °t he> hufan foper ator with

i nformati on needed tansnlecé3sgArt prddesnds ddlq mesisggestp stie fATWATET 120602
which illustrates tie gpetato0ncofiveE B D202 . ThENRIRORSP 2004 | Seid@sporsi bl e

for starting, stoppid 1ag%”qo][rBHLt915f:”§zé h&aprtl%%§§gésm8ﬁ 1he Z%fé'ng'?ié‘t’elm-

The BOSS 202 process 1I's‘the first process cal uring start up he
Al NGW 124. | n step B0 1280655P024%t oS LRI-EFh 208e T BEE LTS Driche FE£SSTHE -
bat ch procmss subnims batcchMcroDS6t aidds adidescageand pio®eriurxas that

initiate BOSS 202 e 02 to gixRP i n ep 608,
BOSS 202 reads thea%&ggc‘?gﬁ??%u?gﬁ%ﬁﬁ + 0 TRIALNPREE 250 S%rna%sl P e
contains identifieresSagecshMpreresP RIS seaAsPed b2BOSS MMS¥iSong with

ot her information about rthhetpposesseshe HanTdBSEbEYA EoSHiTs  IRULIE 226) 01

APR 2002 WO 99/ 2131, %gTéU&?ﬁ{,%gggp H}iifﬁ,ﬁnﬁ%%sagﬁs %Qg 'lfléAaE[ %T%esggggs

processes in the B configuratrion I's “enbodi nent ,
confi guration fil e 3 P¥aFfet RRRYPC MRS O6) PRECLE at M B credieNSPE8, the
NI M 210, and the AlINDEPEP204ombxitiie X imartt bepaueacth@rmeoessl iopetreabrzes

comuni cation with BQ83:202; 2 pesfordPeidtsr Rakwbkt Lahi Zatif vand sends an
initialization conplete nessage back to BOSS 202. BOSS 202 starts the
processes in the orP8FUPAEstares AR @®Vien PRE/EBnfi guration file.

In step 408, NIM receives the NSPP packet. The
20 NIM transfers the message to the AIN_APP service. NIM
is described in further detail in U.S. Patent
Application Serial Number 08/672,139 entitled, "A
Communication Gateway" referenced above.
In step 410, the AIN_APP 204 processes the TCAP
25 message. The AIN_APP 204 transfers the message from
the NIM to the IPC_MGR and provides protocol conversion
from NSPP (UDP/IP) protocol to TCP/IP. The AIN_APP 204
is described in further detail with respect to FIGS. 5-
13. Step 410 corresponds to steps 508-512 of FIG. 5.
30 In step 412, the IPC_MGR receives the message from
AIN_APP 204. The IPC_MGR 206 transports the message
from the AIN_APP 204 to the SDP 128. The processing
performed by the IPC_MGR 206 is described in further
detail in U.S. Patent Application Serial Number
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10 The I PC MGR 206 is responsible for nonitoring BOSS 202. Therefore, the

| PC MGR 206 is the first process that BOSS 202 starts. |If BOSS 202 P

mal functions, the IPC M2R 206 controls and restarts BOSS 202. In speZpA @1@02
BOSS 202 establishes a | ock on each 15 process that was started. The | ock
will allow BOSS 202 to be notified if a process termnates. In step 614,
BOSS nonitors applications' status. BOSS 202 nonitors specified processes
referred to as heartbeat processes. The BOSS configuration fidrgshasa® 20
heart beat flayP *WRi*th when set to Y, will cause BOSS 202 to monitor the

fl agged or heartbeat process. To nonitor a process, BOSS 202 sends a
heartbeat, starts a tiner) and waits for a response. If a response is not
recelvedfromthe S t t rj 5 BOSS ¢ will stop
and restart the proto)frdegssi %Iz thtw(r%\oce et%%araggl ir/{ggl?cc)ﬂ%pfendent %gﬁ t he

mal f unctioni ng pr WSSBGSE}”EOQCWFP“ tcﬁffteﬁénstaﬁe?b%\’%cesses) restart the
mal functi oned process, @ndcebenlt estiee tSOme 26t betepyesesisesTCANY TCRI/S P

enbodi ment, the h t 3 :ragzép t PCMRR0G,gt he al arm
sScreener 218 theqﬁ%\%%%o QR %ﬁ?i@% , gl E& b 214 The HM 216 is
not nonitoted by Wé’&lﬂ%ﬁ’t@ withnTGRelF 616, BOSS 202 stops the

applications. BOSS 202 1sit epept b6 appihe csiH A28 befids eat hespliri@V 124 31 01

APR 2002 WO 99/ 21313, PGHU$88L 22244, system shuts down and is only on
command fromthe HM ﬁ-GE l/JFIG 7 izééa flowchart 702 whjch illustrates the

operation of the Al N MAPNFCt§BvAhRed RhtdiGMGBnE FRel GOFKYSS Mdish MPEFEPE AI N
MAIN is the | ayer firvat the SPPSL2pr ocBessPOUNER £PE WrahrtZ04hies started

by BOSS 2(2. Al N MAN.get 2bLinsbrs s elrzCeortee%wﬂ?Nbﬁm thepPC MR 206

and the NIM 210 which all ows its, functiqn,as

i nterface between qrﬁgefﬁlﬁﬁnﬁﬁfg%ﬁe%\%tbc}'r (2? §%Ee§8§226§]n dfsc §b§ %28? In
step 706, the Al NivxtRereddsaahdiydfiatRetenheAndvapeetPn rieialgdambast wor k
(AI'N) configurati @s/fei7:€.02ThenAl N €dNfi Giscaki aAaf uéensdOMa NS clehe

i nformation needequtog_‘egg EB%ﬁHn@QH@-&L %f‘é‘rEQ Lhe . 128. I n 15 anot her

enbodi ment_ of the present 1 nvent contal ns nore than one SDP
128. In tHat enbodi ment? EKEPALRP corts diﬁl"a{‘tPan??I%e%%h‘f% % he

i nformati on needegriccesseabkhehmessarect | Mhe WMINHDARE12@f ddensSlBPs 1B8. More
particularly, the AN, ‘é“ffkgfrlf ghé Ofbc?qvidri '2%6‘3?81){5111&91@11& %d“ﬂ?&% dQE SDPs

128 and for each SDP 1 a unlg dentifrer, referred as~ server
key, the protocol ptr(?tlS’é’OaséanYﬁ %’o‘?ﬂnﬁ'ﬁ%fpf:ﬁ IRi th Y$RP Sﬂiwf’}g suE as
TCP/ 1P, and the | ML A®P BP6t beofesaiditeskds fortba:chdéamllwthThestbaternet
~5 protocg address irgcan 8dgsesssdp N %Q%régéow@néa fodps @1B0kRE to

i nt erconnect and ac‘fceﬁg formation. Typically a SDP 12B has three Internet
pr ot ocol addr esses p 708, AIN MAIN attaches to the | PC MGR 206. 30
Al N- MAI N est abl i shes aAni AtePchHhhecticoNeracenvehetd NesrRg204rand the | PC

MGR 206. AN APP tahenabel bsat heNibP(érW%stsQngslabéé%M Genreetheps to the

| P addresses readdL aéEgQ&tge Cc%ﬁté“@ 1ca£10n Qééﬁaf”d Qg%rthe AINGNto
conmuni cate wtht 2
25 08/672,139 entltled "A Communication Gateway"

referenced above.

In step 424, the manual operator console 122A

receives the message. The response message received by
the manual operator console 122A is in NSPP (UDP/IP)
30 format.

FIG. 5 illustrates the message flow within the
AIN_APP. Several software layers of the AIN_APP,
mentioned previously in the description of FIG. 2,

receive, send, and perform protocol conversion. The
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01 APR Z002 WD 99f21312 rcTns9sr~z~~0 In step 710, the AIN MAIN gtitkPRHéH t o
the NIM 210. when the AIN MAIN attaches to the NIM 210, NI M announces to

t he manual operator consoles 122 that custoner service for debit custoners
is available. 5 In step 712, the AIN MAIN initializes the dialog array. The
dialog array is an array that can handl e 1024 nessages in a particul ar
process. The dialog array stores information about the transaction as the
transacti on is#oa}ggilzggnpl ace. The AIN MAIN stores a 10 di al og pPCieui®BRI28¢ in
the transactio ilities nmessage during the transaction. The dial og
identifier is used to retrieve the information stored in the dialog array

| ater during the transaction and points to the corresponding elenment in the

array. 15 In step 7l4,y rﬁgcﬁl fg)k%lql\‘gz%@taisng §§ﬁ?pélmfg@mgkcatl ons. The

AIN MAIN routine calls e | PC 6 to establish conmmuni cati ons.. The AN

MAI N routine establ F€F&4VARIMTTAR MG TIRIERi-t hTRE MAD-B T er 2T hRECeives
establ i shed TCP conhechi eans innitidiherRPPmé28aye aftdme @& MREGURMERCREBatd N

step 714, the AIN N%szBthw@A%@%eV@e §yf@éAﬁ rﬁ@é’éb%%t sembens essp ved
fromthe NIM 210. FI ?8 C%_%\Irt 8 \A@lch il ustr%te%tthga getratlon
of the proceéss clien r‘reggﬁg TAN 'PEEEERS R Nt ) Pager " Th

Al N- PROCESS* MSG*NI Mskayiéng r BekP vess sassageShe rWEJﬁENﬁadaa{Eropenm apoth

consol e 122A via thenl %2l9aﬁnﬁt1{ﬂ1@ne-E%8AR58Nt$é1Y§5P qust BaaAthe AFEL R, 04 .
In step 806, the Al N PROCESS N@'é yer 30 _determ ;2? operation code
g R gpé i o

that was sent. An oPE&F3EFEn“R OEEBﬁ‘éOBfC?rFFe BRodes
defined by NSPP, isASNnPRBJESHMIG_NIM GavEheprehfeanpassitbleloperveyvirtodes

that may bggpsent beH!thBéomﬂ@iatudefdﬂWN@é\é& é/Bé%r{d\lCMloRE%eaﬂQn&@ﬁ PI CK. 33
01 APR 2002 WD 991 21312 PC TI US9 %15 %mE %[551 %l on codes causes
t he Al N- PROCESS- MSGPRERAFSY er°1 e Gm® Pon. The UNKNOMN
operation code is ahIELPBGCmm&Hﬁ?atlawausegrm amtntoflfhé M ¢ Gron

operation 5 code isgusednbyrdfeodRNuRiaArOREESQE £ARSAUR $BRALELT { NG 1Rt art
up to establish that the AIN APP 204 is ,an g%/allable servi ce. Thei M5G | NGW

REQ operati on code F‘§n5§éd°%‘§/ratcrfér ANFS CopetAt or consol e 122A to signal
that a TCAPSnmessage i s bé&nngterrfOf.eqieshnangal drerattdrogonérieoh? heer€dP

t1ﬁ8 AH\I tphe Oggr K‘/Egﬁ&r@ﬂﬁ%é§swm,hefh@ﬁGﬁoﬁzd S PMRCEe8AeUmetfadd €P 808,
e 0 a |
ROCE kit ML LYl 40U bR 2L Mﬂ%ﬁ;ﬁ@ggniggstep o

inval i d nessage is [0 arm Screener

perforned, the AN ﬁRCEE@Sr NEG- 9 T3PS BRYsI R P Ead B35S PRSERR REfeTefn on
code is MSG Pl CK, stkp Bafluds queoeessedonbolstERBHAd the SN PROCESS~-MSG

NI M | ayer nds a PhRCL O 20 2A
via the TCZ% SEND Igger andi@ﬁ%ﬁg%ﬁ%lgﬂ? qrge tr?g%d‘g;&gﬁ‘lgin |cat%§

that the AN APP 20%"¢sPRff n&84 fﬁlbédslé‘!awc%f S&fﬁt é’rressteé‘ﬁ 8’1 eREionr fdiened,
t he Al N PROCESS MSGENeMis aylerthp doagdsesoage eapre83&edl feither operadd izt dode

s MEGINGWREQ st efe BlZahsadd e iORMRIne s A B2 oS phlie bikst step in
processi ng the TCAP ssa%?eﬁqsqint t he .manual er at or console 122A
e %&

requesting i nfor mat BHOFF £589ePht F cgrﬁr 3CHBUYAF N PROCESS
MEG-NI M | ay&r fi ndsitherhatsin.avativeene thermanud lermpetraitnrt bensiolsd d@2av r ay.

The and the SDP 128.

The TCAP message includes two portions: a
transaction portion and a component portion. The
transaction portion is used to assist in sending the

30 message between the manual operator console 1222 and
the SDP 128. The transaction portion indicates the
message type and provides information identifying the
message and the component portion. The transaction
portion and the component portion are described in

20



30 dialog array is an internal array that is used for storing transaction
information. In step Bl14, the AIN PROCESS MSG NI M | ayer records OreARRelitger .
The AIN APP 204 al l ows access by many transport nechani sm applications.
Recordi ng the sender 34 0 ~ APR 2002 WD 99121312 PCT/ U598/ 22: ~~ al | ows
the AIN_PROCESS MSG NIMto process nessages sent by nultiple senders. For
exanpl e, SS7 manual operator consoles nmay be added to the network and
processed by AN PROCESS MSG_NIM SS7 nmanual operator consol gsrgéRr2mmo
simlar to narwral‘w/ﬂé@rat or consol es 122 except that SS7 manual operator
consol es use SS7 signaling rather than NSPP. The AIN PROCESS MSG NI M coul d
be used to process the TCAP nessages sent by the SS7 manual operator
consoles 122. 10 In step 816, the Al N PROCESS. MS5G NI M stores %
nmessage header . Thear?é§ség€ep1‘é‘éderT’?es tEaRpattHPR R/ﬁrttﬁ"r(iséﬁ SR8°FEPSotd in
the internal array.mofeedeaat &sporiab IECAPLnbsseley ibdentl -from t he SDP 128
to the manual operator console 122A, the AI N_ PROCESS I\/ISGI PC 1~ w | |
retrieve the messa : i .
respond to the nmanual nnm‘f‘mmcwmnq%ﬂp i ' _;_H_:;_._.._-',;__;_,_;‘___._::A.e-!
M5G NI M | ager decodes the pmrssage. 20[In step 820) thagAl N PROCESS NMBG|
| ayer determ nes t 3 vat ue of Tne cholce variani e, The Yng‘lssuaeqe of X PE chdi ce
vari abl e det ermi nes WHefher™t e "HEG N Ei\e]eﬁ.g,tgnkf BhhS Wl DGESSOd Qe an
al arm | ogged and abort nessage sent. Thessedwoi ce vari abl e may be ~5 BEG|N
CHO.SEN’ END) ABORT, EH%EI«L Ix?lﬂgatlélyl QjeRﬁgggg%Lto Ibfe ﬁ&@o%@' €
variable is BEG N ( the BEGI N CHEEEN‘]JSOHiﬂaHEtdrS Ha@Cceassed

choi ce variable i s|{END, ABORT, CONTI NHEPF—C LNIRICHN2 Q}PGWEJ(RE@N‘G\N_“% he
AI'N PROCESS MSG NIM 30 will log and a @iﬁ;ﬁ’éﬁdd%ﬁeﬁdreéﬁ“ésﬁot‘t “hedEagee | |
step 822, the Al N PREEESS WBU‘Wrwrlay‘l Catts—thre—BEGINCHESEN—TOout+Tme” The
BEG N CHOSEN routine validates and converts data, deconstructs the NSPP
based TCARgnessage and reconstructs the TC&1& based 35 SUBSTI TUTE SHEET
(RULE 26) 01 APR 2002 WD 991 21312 PCT/ US98/ 2227U

Transaction Portion of the Transaction
Capabilities Application Part Message

15 Field Usage

Message Type Tag Indicates the type of transaction. The
five types are begin, end, continue,
abort and unidirectional.

Total TCAP Message Indicates the total length of the TCAP

Length message.

Transaction Portion Comprises a transaction identifier and
20 Information Element transaction identifier length. A

transaction identifier permits
transaction association. A transaction
identifier length indicates the total
length of the transaction identifier.

Component Portion Tag Indicates that the component portion of
the TCAP message follows.

Component Portion Indicates the total length of the
Length component portions
25 Table 2

At the beginning of a transaction, the manual
operator console 122 sends a begin type TCAP message
30 which requires a response be returned. The type of
message is indicated in the first field of the message

as shown in Table 2. The possible message type tags

21



TCAP nmessage. The processing of the BEG N-CHOSEN routine is described in
nore detail with reference to FIG 9. After the BEG N CHOSEN rout i0ieARRs200?
processed, the AIN PROCESS MSG NI M proceeds to step 832. 5 In step 824, the
Al N_PROCESS MSG NI M | ayer |logs an alarminvalid nessage. The alarminvalid
message i s |logged via the alarmscreener 218. In step 826, the AIN

PROCESS- MSG NI M | ayer creates an abort nessage. The abort nessage inforns

t he manual 10 operat qr consol e 122A that the request that wagcsess oot he
AINGW 124 i s i‘ﬁsa‘i’%‘a In step 828, the AN PROCESS MSG NI M | ayer sends an
abort nmessage via TCAP_SEND to the manual operator console 122A. 15 In step
830, the AIN PROCESS~MSG NI M | ayer cI ears the array elenent. Information no
| onger needs to be stored in t ay,fo S ssage from
the SDP 128 to theaﬁﬁnf}SFCBblB?‘gt]or% SFe ‘iéi}ﬁf\l be%aqﬁa}sgel %%fegaggstégent
fromthe manual opeddficricR0 Tankole PJFZ’ZAd?-e the TPy atss Yeehagberhed.

In step 832, the opgeakth@RepfréheANMBBEEESSeHES NMdM is conplete and AIN
PROCESS MSG NI M hi bernates until another nmessage is received. FIG 9 is a
flowchart which illustrates the 25 operation of the begin chosen (BEG N
CHOCSEN) routine. In step 906, the BEG N CHOSEN routine saves the
originating transaction ident~.fier in the free dialog array el enent found
by the AIN PROCESS- MSG NI M | ayer in step 812 of FIG 8. 30 The origination
transaction identifier field is a field within the portion of the TCAP
nmessage as shown in Tables 2 and 3 above. For a begin type TCAP nessage,
the transaction portion contains a transaction portion information el enent
as shown in Table 2. As 36 rr rnc-Tm ~T~ ~-t ~cr_r rn, ,- ,.-, 01 APR
2002 WU 99/ 21 313 PCT/ L1S98/ 2227U shown in Table 3, a begin type TCAP
nmessage i ncludes an originating transaction identifier in the transaction
identifier field of the transaction portion information el enment of the TCAP
nmessage. During the processing of 5 debit custonmer service calls, the
server-key is populated into the first 3 bytes of the origination
transaction identifier field. In step 908) the BEG N CHOSEN routine sets
the used/unused flag of the elenent in the dialog array to 10 used. This
causes the information fromthe next nmessage processed to be put in the
next dialog array elenment. In step 910, the BEG N CHOSEN routine vali dates
the originating transaction identifier. The length of IS the originating
transaction identifier is validated to ensure it is 3 bytes. In step 912,
the BEG N CHOSEN routine extracts the server key fromthe originating
transaction identifier. The server_key identifies the SDP 128 that w ||
receive 20 the message. The server key is retrieved by the HEG N_CHOSEN
routine fromthe origination transaction identifier field in the TCAP
nmessage. In step 914, the BEG N CHOSEN routine converts the binary coded
deci mal server_key to an integer. The
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25 server-key is stored in a binary coded deci nmal
bi nary deci mal
After the conversion,
BEG N CHOSEN routine validates 30 the server

However ,

codi ng al
t he server

format of 3 bytes.
lows 2 digits to be packed into
key will be 6 bytes. In step 91
key. Validating the server

involves identification of the particular SDP 128 associated with the

server

key and then retrieving the Internet protocol

addresses that are

associated with the SDP 128 fron1the Al N conflguratlon file. pEhesBazhl
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return result not last, return error,
begin,
messages,
assist in sending the message.

20

In addition to a transaction portion,

Table 3

the

transaction capabilities message also includes a

the following types:

end,

unidirectional,

the component portion includes information

The component portion may be one of
invoke, return result last,

or reject. In

and continue type

to

In addition, the

component portion of the end type or continue type

response messages includes the information needed by

the manual operator console 122A.

Further detail on

the component portion is given in Table 4 below.
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Al N PROCESS MSG | PC | ayer receives nessages fromthe | PC MGR 206.
the AIN PROCESS MSG | PC | ayer validates the Internet protocol
Thip 1 APRRBROCESS

step 1006,

address and returns the pointer to the service descriptor.
MSG | PC | ayer validates that the Internet protoco
addresses associated with the SDP 128 t hat

one of the Interne
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t !'5 protocol
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10 |
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process TCAP response nessages frommnultiple services.
SDP 128 was installed that used SS7 signaling,

onse NMesSageSmgoheh€EBEMQH M @nd Beaneadedgt WOrk. The

1 ni car s ragtdatig

service descriptor|_indicates tdaearseswi

such as the SDP 128. Tn stipigﬁﬁgi the

coul d process res

t he nessage usi ng |
a structured buffe
paranmeters of the
performed in step
PCT/ US98/ 2227~ I n

For exanple, if

a

t he Al N PROCESS MSG | PC

e@eagphpdacs@entratthBes

% eeponse_nessag
Al SS-N@QEEPC Iayer decod

ek 20 »

rinvakf §omrRgrentappl i cag
nmessage. The abstract
920 of FIG 9 is dec
step 1010, the AIN P

\11' J\J roctuuritro |98 B A UC\:UUCU 11503(1

eg 'ﬁtg ‘é%‘%aﬂ?é HFV dual

en%)ﬂa ke et at eiieren&odl n
R iticr S e waezm We 99/ 21

‘KH°IWBG | PC | ayer extracts th

dialog identifier
Al N_PROCESS MsSG N
transaction identi
message. Because t
manage i ncl udes bg
shown in Table 3 3
destination trans3g
fromthe SDP 128.
shown in nore det3
| ayer 15 validate

fre@@d ResulCARsEESSag
M | ayer stored the d
fier field of the tr
he response nessage
th originating and d
bove. The dial og i dephi
ction identifier fie
The transaction port
il in Table 2 above.
the dialog identifi

PIndli Batek e:rhaQ 18 cefnskk GonYombhr ed
b
B
n g

doOihIQ4d 1aOkk
Ejhwththe TCAP
1

harreoohi andecaier gy

PR P el o P
kéMétéé% 18t£Hherﬂoﬂ1J

?éﬁ’é?atth@ Dy s ti?@“P‘“’?%Sﬁ &
lhst rh&ec ﬂ Jﬂéeparéﬁﬁeqeﬁsage

¢qmperdedr:t zGn,ist A 1AV PREERESScH/B

fengfha Al N PROCESS MG |pr‘ | aye

s as

sent
i's
G| PC

val i dates that thd
the internal array
that the dial og 2@
The Al N PROCESS, ~I
ensuring that the
corresponding to t
t he used/ unused fl
is set to used eng
t hat was delayed b
t hree seconds in t

rdt@inogedudentatf ik |
has 2000 el enents,
identifier correspo
SG IPC | ayer also v
used/ unused fl ag of
he dialog 25 identif
ag of the elenent cor}
ures that a TCAP resjpas
eyond the tinmeout pe
he preferred enbodl

smmltémen ab@ersmbsse foi ¢ hetuln e wor ds
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orwlafhte foEEHq %a\ﬁeﬁr&o “and
Ianﬁémdesatqreu%ncal #nﬁea@rfr er by,

tgﬁgf réﬁTgﬁgojqﬁeﬁ faghe resent

IBllvemtsiosetpafﬂ!eu&&dare\/ahtﬂaéd ng t
%@“Q‘fc{”g é“‘ﬁfgngtﬁ(ﬁ denti
aaclestarao s QE&ﬁb Réredid €SPO
riogel, thamicoh nagametepnimi gur abl e 30
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Biea e gt an abor

@raeénatfs)mg@re&@ite that prohibits
call set-up. Includes a component

type tag and an invoke identifier tag.
May also include a parameters field.

Reject Component

Indicates a protocol error such as a
missing parameter. Includes a
component type tag, an invoke
identifier tag, a problem code tag,

and a parameter field. A problem code
is preceded by a problem code tag and
a problem code length. A problem code
may be one of the four following
types: a general problem, a return
result problem, and a return error
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1999.

hat
fier
nse

(S

problem.

Table 4
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40 01 APR 2002 WD 99121312 PCTI US98122270 122 and the used/unused fl ag
corresponding to the element in the array is set to unused. The pr@desrR figr
handling an expired tiner is described further with reference to FIG 13. 5
If the SDP 128 sends a nmessage that is del ayed beyond the tinmeout period,
the dialog identifier is determned to be no |longer valid as the

used/ unused flag is set to unused. The AIN PROCESS MSG NI M | ayer di scards

t he response nessage as the nmanual operator 10 consol e 122A wasusbieady
recei ved an awor#2hgssage and will not accept a response. In step 1012, the
Al N PROCESS, - M5G- | PC | ayer replaces the destination transaction identifier
with the saved originating transaction identifier. The 15 Al N PROCESS

MSG | PC | ayer identifies the element of the dialog array containing the
NSPP header identifying the manual operator console 122A that sent the
message using the di al Ggcirdent af begif hPandSAPeMesesed ¥ oftthe TPt Rat i on
transaction ident irrfé:ﬂfaloﬁapTeBScbfaaéﬁ%ié)mhz%,thtei eBmpdnéme pdAR afessage.
The AI'N PROCESS MSG | PC | ayer retrjieves the originati e\'g?ﬁc i

i dentifier from the Fdentified el éfent ot ng'di gﬁ%gkgg?%é. eotrl{{el?{]ae

Al N~PROCESS MSG | Fdiades 5BPuPBEEIL PN SiREs P@HéoéF‘P@iﬁh‘%/ i PR AR &ct | on
identifier in the digSiiedabnon Mésbigaapchicazagédebbsfiber Mowsd d of the
transacti on porti q S I 0 IiN RROCESS
M5G~1 PC | ayer enc%&e@t%g§$§gé§ng§§T Pym%sggggk%né@%%%ﬁég the AN
PROCESS MBG-| PC Id}fbrTa:?éecanEgFgwt he timer. The timer is canceled to ensure
that the it does not go off. In step 1018, the ATN PROCESS MsSG-I PC | ayer
sends the conti nue—type—TEAPTESSage t o the manuat—operator—Ttonsote132A
via TCAP YEND. The—continue tupe TCAR IAYOke GOMDARRStoNnZ g 00121212 |
PCT/ US98/ 22270 message contilas the infosdagti on requested by the manudg
Sbove. The i mf or Mo re aTe Soi | o pueart Sh e de M8 D0
Table 5 6. In step 2026, 14ehes APN_PROCESIE MBS 9R0x 4 fdpey aé'?lelarli tehe arrdy
el ement and sets fhe array el enents usea%@ﬁiﬁ%@hﬂﬁgﬁgﬂmg Y. This gllows
the array el enent [to be used to process$ tadmatbgion T CARe NR8SG]edehl . fiegue st

fromthe manual operator consol es 122, |is preceded by an invoke identifier
tag and an invoke identifier length.

Linked Identifier Tag Links multiple transactions.
Preceded by a link identifier tag and
link identifier link.

15 Operation Code Identifies the operation to be
performed. The operation code is
preceded by an operation code tag and
an operation code length.

Parameter Contents Parameters defined on a message-by-
message basis. Parameter contents
are preceded by the parameter tag and
parameter length.

Table 5

20 The parameters contents field shown in Table 5 in
the guery or invoke component of the TCAP message
contains parameters that -are defined on a message-by-
message basis. In a request message, the parameter
contents field contains the data necessary for the SDP

25 128 to access the customer’s debit account. 1In a
response, the parameter contents field contains the
status of the customer’s account.

In step 508, the TCAP_RECV layer within the

25



FIG 11 is a flowhart 1102 which illustrates the operation of the Tgﬁﬁ
RECV | ayer. The present invention has a single point of contact f dt1 2{MN
APP 204 to receive nessages fromdifferent transport 15 mechani sm
applications, specifically the NIM 210 which interfaces with the nanual
operator consoles 122 and the I PC_MER 206 which interfaces with the SDP
128. This single point of contact is provided by the TCAP RECV | ayer. 20 In
step 1106, the TCAP EEC,\/ | ayer receives the TCAP message fr omomsestnransport
mechani sm appMoCat3dh, either the NIM 210 or the | PC MGR 206. The TCAP RECV
| ayer receives nessages fromthe NI Mwhen a begin type TCAP nessage i s sent
froma manual operator console 25 122A as described in step 408 of FIG 4.

The TCAP RECV | ayefrfegshVes diRssages frae #dep [HECY GRy206auhesn th&dNt i nue
type nmessage is sent Troma SDP

128 as described in step 41 I ep 1108,
t he TCAP RECV Iaer’hH%f‘eFﬁ?’?ﬁortthé‘%g‘agéﬁrae?p%]fl aﬁé"fcﬁ%"ﬁegéﬁg@?&% n ot her
wor ds, the TCAP- REG¥skager dbt ertimiemewownfet hee tHAPIBEARPVNR8¥AHe was recei ved

fromthe | PC_MGR 296 @fmihes NI¥e21Q. the ©88p TEARJRSS80eWaSvERCRI v/ athd I om
the I PC MR 206, ste %%&O%rls perfornmed., In Ste:{)f 1110 th‘fgf'%:r 01 APR 2002
/ 2 I

WO 99/ 21312 PCT/U % PUREEGY | AT ISSTPR&® Afér RBtV 1t dtSeol

address of f of theIBEaM&R Z0fe finemethet SPPotdR ol Wagdr 888 M8sSdage ofsS t9frde
e S et e M g tasn s et seRt
TCP/ | P message rray%%ﬁ’f a‘f'}llfrucfettleﬁ-f“ é‘mleoigagreéé%gmeess.salgfe ? Ee ?’&E’ﬂgrrfzrgg“age
ToRp ROV ayer exXboaehs ShotdnECARoBEaS 005 GramAenECRbE Pod bt 1 o1
lpayer exgoaces €& m gBES $agerdd«Hy €h e§p@Ring N step
1116, the TCAP-RE Iage det rm'nn %he{ current ;0 1g?vi ous TCAP
nessage was fragnen?ce%l.lﬁ%eéllg&lg_ﬁ%é} ay%r ad‘g%rérm ngsdw{%cég%e? The nmessage
is conplete. |f theonesElgeing lpyaghiearedter ABLIPROSHEFPYEC_YRHE TGAYeRECVY
ItﬁyerT CZtP ores the nsﬁaagﬂgimd@rpa@tmg_asd?saz ?P@,}dﬂ.nemge‘lg'bcm_emé@nmamh r of
e nmessage i s_receiyv n._a r P fr. n e
ti meout period, t he® ?—"i |l£y§§E%EFF %o%lelsgl?ﬁgrcgn%%%%dmr%' _
response hkssage. 1i-thBhoRINMRORBEF_HMECLREY TeARImBSsdgecT sbedtf yrddetved
W thin th_EI—‘_C:[A\inTEOUth@lﬁ!@éjﬁeﬁélﬁ:eartbaYIGL egentTid |pJIéﬂQ©BotE§s_etdsc_li_fpm0 .
response message_is. rege t r t ring.pro n t he
? er e %3%8{3 Eﬁéﬁ)gp w:lst]% é:elferegcg t%efsfd ?)

|
BEG N CHOSEN routine*in s epsé: W XpIre and the Al I"'MER

EXPI RED 25 routine wil|Ibhesitodassethe TAEN MRQCESSERSEXPIRER YT |1De
described in nore gdestantedav t Ivimehiarensertor FHESY,13hel N step 1118, the TCAP

RECV | ayeg, calls tﬁﬁg@%f%ﬁ%%zwﬁg gg:s:ezlé .Serwitgiglle%h% ng I ROCESS MsG

| PC | ayer “Ts process rformne nmessage was
received fromthe FEMNPPUTY RRAWFaP120TRE PENLRRAESSMACSKHEH HAYRF, t he
TCAP_RECV | ayer pudésodde tesgage mdenbyéiaid anbraer vheeimbwext iafrf o~ t he

stack. The nmessage¢lgeniid inffsaQd SA"YAhCE-AX. The AIN_PROCESS MSG_NIM

layer populates a dialog identifier which identifies

25 the element in the array where the information was
stored. The AIN_PROCESS_MSG_NIM layer is described in
further detail with reference to FIG. 8.

In step 512, the TCAP_SEND layer is executed. The

TCAP_SEND layer is also within the AIN_APP. The

30 TCAP_SEND layer determines which transport mechanism
application will receive the TCAP message. In other
words, TCAP_SEND determines whether to send the TCAP
message via the NIM 210 to the manual operator console
122 or via the IPC_MGR 206 to the SDP 128,

26



01 APR 2002 WD 99121312 PCT/ US98/ 2227U nunber are NSPP paraneters b a%P 0
identify the nessage. The nessage identifier is populated in the r r&@
TCAP nmessage. In step 1122, the TCAP-RECV |l ayer calls the 5 AIN PROCESS MSG
Nl M| ayer. The AIN PROCESS MS5G NI M | ayer is described in nore detail in

FIG 11. After the AIN PROCESS M5G NI M | ayer is processed, step 1124 is
performed. In step, 1124, the TCAP RECV | ayer hi bernates and 10 waits for
anot her TCAP npssafe;; FIG 12 is a flowhart 1202 which il ust¢uvEs e
operation of the TCAP SEND | ayer. The TCAP-SEND | ayer sends nessages to the
transport nechani sm applications. Like the receive routine, the TCAP SEND

| ayer is a 15 single point of contact sending nessages to different
transport nechani smappldiaal y onehers pem fecabby fherddavaiofand the | PC MGR

206. In step 1206) f‘&k&% gcﬁg %{%I&y&r céetlggm nes W heiot hgyapssage is

goi ng to NI'M The et erm hes_ whi ch ransport mechani sm
application, the | Fferwmdér“flﬁem?\ﬁ\ﬂ%do VPRI SPRCH R & Ith&PPCABCHE R age. | f
in step 1206 it is 2det.er rft ned ThwR_IEND |IdeCebthh@96ches megdpiienngof hend CAP

message, then step 2QBekS 25 PRSIAUJERA.chk! cbheed 25 MFB 286oksn0ing

receiving the TCAP nes t he, TCAP S ee 1S to te 214 In
step 1208, the TCAI5°§EN5gF§§/%‘F PN ¥ tﬁg’esge%grs sc ¥5tor® gl are
identifier off the ist dekthFhederiderwiddscetprence ned Jdés tlﬁe server key and
the 30 Internet prot OCO|Inaddé1€S5E§ e &pponss Ngedal vdie caer vearkey. In step

1210) the TCAP SEN h ot ocol
addresses and fi ndR %égﬁ rgﬁléavéaég OJbLbl%}(; %o%nlé!(’:rﬁﬁg oér)1Jr ‘ﬁi&%‘?&&’h%

determ ned044 01 1RPR“§68?V@'9§?@1%H‘#CTF‘EB@%I%2‘TO CHEEPREF %‘Eﬁﬁ’rébtti vity
exi sts to the addreasgoenathen] PGMRwidatodsbid catlilan cap bbres2@hild shed.

I f connectivity do XL St Nl attenpts to initiate
conmuni cati on vmth%%ﬁgg ef ks; thss%%gcrﬁﬁhla 5 IPCMER 206. |If connectivity

does exist, TCAP_SEND p?BEe%%%Ptj&Os@;?V}éfz ayEPRdtas Iepss ERet TEAPPYSEND
| ayer sends the nmessagaeborthesidd@EIMER 2@6ecOpssaidmn antl HEAR: SEND

illustratgd by flowehathalZ0f {5 HUBYS! €ndfLefr step
However, when the debit customer wishes to

use customer services, the call must be routed to one
of the manual operator consoles 122 which use NSPP
(UDP/1P) protocel. The manual operator consoles 122

20 request debit customer information required for
processing the call from the SDP 128 as occurs with
call processing via the SSCP 130. Unlike call
processing via the SSCP 130, the call is routed via the
AIN because protocol conversion is needed. Similar to

25 call processing with the SSCP 130, the SDP 128
processes the TCAP message using stored debit customer
account information.

In step 516, the SDP 128 sends a response TCAP

message. The response is a continue type TCAP message.

30 Like the begin type TCAP message, the continue type
TCAP message comprises a transaction portion and a
component portion which are described in further detail
in Table 1 above. Unlike the begin type TCAP message,
the continue type TCAP message has a continue type

27
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10 1212 is performed as indicated by step 1230. If in step 1206, it is
determined that the NIM 210 is receiving the TCAP nessage, step 1B14ARRs001
performed. In step 1214) the TCAP SEND | ayer determ nes the nessage type. A
nmessage type is one of the nessage !5 types determ ned by NSPP. The two
possi bl e nessage types that may be sent include MSG_ | NGV RSP and

MSG Pl CKRSP. Each of the nessage types causes the TCAP SEND | ayer to
performa different function. The MSG Pl CKRSP 20 nessage tYPRc BBt t O

t he manual opeva@p#¥3onsol e 122A during start up to establish that the AN
APP 204 is an avail able service. The M5SG_ I NGW RSP nessage type is sent to

t he manual operator console 122A to signal that a response to a TCAP
nmessage i s being sen p t r n r S from
Tho Sop 125, 11 1 nioreaiaoupd el ! AL e e e R & MG
| NGW RSP, step 12165 glb@?fﬁd? fPle 3 8PePe 1216, the TCAP SEND | ayer pulls
the return code and 30 Thalsmp idénitbres cid ofsddrerstaackunthe return code

| ndi cates whether | jgopResane sucagedatipOled @lddid: d ct! eRel2lfpoddle TCAP

SEND | ayer copies the arr i/ |"enmrent atible

header wasSstored TRAPHRSIFRER r‘?é’lo“’&l aPof2RES £ aRPYehe Z@e CO"‘PO“‘? T. fir
"ol L 1"1"T [ ~. rpottion.of a GuecABREADO2onMA A 2}k2 TREP/ E984@L270 Al N

PROCESS-MBG NI M i n cShEP: 846 2P ﬁﬁgﬁﬁ“yﬁesw‘: st&Sboka@. the TCAP~-SEND | ayer

bui | ds t he | NGARSP_nessage | NQARSP nessage header is a NSPP

conpati bl e header. | The TCAPISEND | ay&iurb Reewnst Co
the TCAP nessage tp be und%rngod by t He NIM 210 Angr
performed, the TCAP—SENB—Fayef—- ***** 4 it

i s deterni'fed that | $91EiESTYgE "a\‘;’oe is é;lq3FEZ’f<RSP evBE e FOmpPnpaL nerfg med.
10 In step 1222) th&VEGAEdSENE}Ldrayer bui dndsxet b@anl?hﬂQRSFérﬁes&ageo header| The
PI CKRSP nessage hepder is conpatibl e wiftdsNSPPish petyea ggﬂethe TCAP| SEND
| ayer sends the nmessage to NIM 210. Opgrigbidaa fin, PP i klyst r Bt ed

in flowmhart 1202,{is conplete after st|ep déaﬁqub:pemfmd iggny:fickrcat ed by
step 1230. FIG 13Lillustrates the operldffdidotn fRECREIVIEAELT oF BTN geht
network tinmer expif&@r{AbN cBhbER- EXPI 'D)iezﬁﬁlﬂlémehé.?&.?raczenlﬂa st ep 134,
the AIN TI MER EXPIRRED routi ne searches Fﬂh For OP%“—%‘PWPM dentifjer
corresponding to the tiner that has expi %;%gg ﬁxg?}o@piﬂié 1178 APN PR MER

EXPI RED routi ne COhalluuLa a—TCAP—abort NESSag e—treader—
Sequence Tag May be used to provide information

about the component sequence

At

§tep 1220 IS

Parameter Contents Parameters defined on a message-by-
message basis. Parameter contents
are preceded by the parameter tag and
parameter length.

Table 6

The parameters f£ield of the return result
20 component of the continue type TCAP message shown in
Table 6 is used to transmit the customer account
information. The parameter field shown in Table 6 is
in the same format of the more detailed description of
the parameter field that was discussed with respect to
25 the invoke component of the begin type TCAP message.
The SDP 128 populates the information into the
parameter contents field.
In step 518, the TCAP_RECV layer is executed. The
TCAP_RECV layer is the same layer that is processed in
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25 In step 1308) the AIN TI MER EXPI RED routine returns a TCAP aborb p}gz{s}z&e
to the sender. The TCAP abort nessage inforns the nmanual operator I
122A that the request nessage was unsuccessful. If information was
requested by the manual operator 30 console 122A fromthe SDP 128, the TCAP
abort nessage indicates that the manual operator console 122A will not
receive the requested infornmation within the timout period. In step 1310,
the AIN Tl MER EXPlRED routine clears 46 01 APR 2002 WD 99| P4B1R8/22270

r c~r ms9Anz2~0 YHhe" A arfay element. The data contained in the array elenent is
cl eared and the used/unused flag of the array elenent is set to unused.
This allows the array el enent to be used to process anot her TCAP nessage.
Operation of the Akbed! MR v Rh begin neypess TOwpmessagkt és séep A i s

performed as shown eLoeddadinent s e t invention
are possible. Ref erbgnrg;?@a]F%ge go?héoﬁl NGW%% sgt“ltlggsgg Fﬁgot her

envi ronment s requi PFRAEEHT DA tf@ EBAYR SRS TRy m&féﬁﬁ?e) tPfie present
invention may al soTCRelRrEly a S~ kdeRe bl s WhighSyshespNotbhBecHamgrager )

that is used to int I\pﬁiﬁ&aetlvaﬁ hene aE oL nFé%'E&‘:ﬁteer $YSLeABrUghids SShe
(Signaling Syst em

nber roto SS7 to np with the [ TU
standard 15 descri bGP +§‘Fq\%1éaﬁ’re§v§85§f"§}”? é‘&‘(?ﬁg’ga &g‘guhéﬁg &L dtSocol
woul d be used to cosreivedtwanthle NIModbltfgromsydeemanhal Ppesaftered with
the SDP 128. In ancgpbodi et dielidding ise MR/ 2WeRsrbhecpeesgptijgvention

converts from NSPPIto SS? rot %I %% gehelsT%ceRggg @ngTgﬁg @qzlc?ayers

i ncl ude additi onal step ti-onal ep I's Tnclu

deternmine!ff the rﬁéé%é@%‘?ﬁe& (chGe TGBR-REGHM kayerssi L/GRe EAFE Re MESHdE i s
received fromthe 65?9 M s dgee wAsNr PREGESS fivioin ItRe fayeMGRs2psocassad. In

t he 25 TCAP~SEND Ig ﬁﬁ%@g;g@tg%)?eﬂ& nghgdgguggedggegm ne if the

nmessage is being sen he processing is similar to

if the message is ‘§%?ﬁa‘-ﬁ) tife PEPECRERE DU cloﬁ’r&&BPf’Flbﬁg ERECOAI N PRECESS MSG
| PC and Al N PROCESSonSGrdthinigayayer 30 The |M0AP_RESVepapér des edascnubgdihet her

the message is being gamgy %@k@qluesmg xté}%ﬂe%@e'v@g pP€ ofithe SS7 MR  The

decodi ng and constructing nechani sns, | ncl %_ nodi fications needed to
make the nmessage conpatithisesh PROssine AAN_FRPCESR MEE210P ddyer 3

rcTius9ai ~2z~0 executed. Similar to other layers described above, the
AIN_PROCESS_MSG_IPC layer is also within the AIN_APP
computer program. The AIN_PROCESS_MSG_IPC laver
20 decodes the TCAP message and retrieves the information
stored in the array during step 510. The
AIN_PROCESS_MSG_IPC layer retrieves the dialog
identifier from the message received from the SDP 128.
The dialog identifier is used to identify the element
25 in the array that was used to store the information
during step 510. The AIN_PROCESS_MSG_IPC layer uses
the dialog identifier to retrieve the information
stored in the dialog array. The AIN_PROCESS_MSG_IPC
layer populates the stored information into the TCAP
30 message. The AIN_PROCESS_MSG_IPC layer is described in
further detail with reference to FIG. 10.
In step 522, the TCAP_SEND laver is executed. The
TCAP_SEND layer is the same layer that is processed in
step 512 when the begin type TCAP message is sent from
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Addi tional enbodiments are possible that do not include the stapti g Bfid
noni toring processes as they are described. O her starting and nitoring
processes may be used and nonitoring processes nay be omtted. The starting
and nonitoring processes include the basic overseer service, alarm
screener, operational neasurenents process, and the human nmachi ne
interface. Wile various enbodi nents of the present invention have Qg7§n
descri bed abowge ¢dd13shoul d be understood that 10 they have bé’g?imﬁ?sézs ted
by way of example only, not limtation. Thus the breadth and scope of the
present invention should not be limted by any of the abovedescri bed

exenpl ary enbodi nents, but should be defined only in accordance with the
foll owi ng cl ai ns aréet RBNEal50RGTA KRN ifngolegled| RETHIAISRE @281 Fi - T /t-7111
F 01 APR 2002 WOs99Q143120r eied ; pisH e bifig0 o EL O6SARYg 1 AGRAUtTarRt ed Cal

Di stributor The ACD_pr.Qvides h t SR | ] e W e
manual operatorconrsn% ggg%d.?‘?}%\%‘rnterg%({%gﬁéggﬁzgfb\%% %’A ; ﬁ;nggghsf-}}&#
I ntel ligent NetworRPEALEARYThev B rREE VienteR| TghRt ettt k dat BWA§Ts a
conput er syslsltem_tha;braeovtdzeﬁ___rrmwgfe&erzaﬁsﬁerwﬁédhi@fozt@calnd the T(|:AP .
conver si onal | owi ng_conmuni cat i gn e _jmanual oper at Qr n n
the SDP. Al N _APP: AdVSA 888|%%%|@?%m%$9ktﬁ§pﬁ?% o bRl
conmput er program t R3Ri Atl udesthofIRGUMER @Pér sof bher #eRiMithg, processi ng, and
]setnd: Ing rrefs%gtes bat:vyegaUE@lN %@%ﬁfﬂ:‘ﬁ%b&ﬁﬂ wx}\%&@\f@meﬂe snpd_
ntelligen wor i n_Layer The . is the fir r cessedin
Lhe AN APP. The. ALRENEE K ettt o RoEERUREC Bt Wit B £ U NERY S06
andt he NI M0210. Al NSPRETESS: #/bih 3 PChRd wessede| hs ebélrmraerNettwoitke NIM
gggce?]sl\/bssage |E’Cé~hb| E’B@E&&‘dé@ﬂéﬁ@rﬁ&ﬁ3§§6§ E@Sﬁ?@%ﬁrﬁﬁd@gg&%&g&@w@é he
that are to be _sentto ua r onsol es.
NI M Advanced | nt el FPgééﬁ'er\é&m K 'rnogg“[s%?rvgggégée Wr’i\‘?jop%&fg§§°fx%t§ﬁ\ﬁ M
processes nessagesPEcER9eBeI TR 4+ HE MIPFEESOPet e PROTRIHCES inAatea?@inD be
sent to the SDP. 4@nad. cofiftructSing laydrl | rthd' TcAp_S$END Mawer is01 APR 2002

VD 99/ 21342 ~cTn-sqs( 22250, GLOSARYACSGBas) O, QUer SERL: eIV GOBOSS 15
responsi bl'é for starting, st opping, and nonitoring e processeson the
advanced inteliigent ne?&mkﬁét%y.% TENHAA NRRTR HRE 1GPreeLaceihe HM

provi des access Vi fe@ebeés eshofsoaitivaiee cypauUsSCAdimds fldeaw ttheceafiwgur at i on,

addition, or deletj i I Nnti.ti Lt s r gr ans
on the AIN. | PC~I G?b?%%.g%%fg:de%sglgn]ﬁ%uzﬁi gg%%gﬁg%%ﬁa%el%@%%ﬁ/{ﬁ%@ an
interface layer thiPalPRVRTGIRESHGEESS ESRMEPE DD NS St BEEF2p® RGNS to
conmmuni cat2eé wi t hpr pgoande hatheal SiurginaBpietrh €6 ProTEs SIAvAMAIte ahi ABeded to

pr ot ocol . | SNAP: | ntgl.&':gggttréerq\gbq@ ggtlwqr k Appl ci ai t onsProcessor The | SNAP
sel ects a nmanual operatorconsole and ensures that incom ng callsare

di stributed anong the I'BAffcdl Iy déf EROHCHREEPE0 DI dil LuStrates the

oper at or consol es. NbDSrdNetawrd€ RUSS 2@RI.onTHE sBoSHAD M sSepgpopdMN IS fora

network that distribsutesiyf ydoydien,SUel Asn fc &t tereprebBeL v r NI NSPP

I nterfacezglbdul eThEIzllN.EvM 1%1 an . J.nt Eg §03053 er _thatall QWS Programs using a
. . rocess is the fir progess .

client/serverprotocol_ such as I{T§P tso co nicatewth progrﬁms hot- Usi ng a

client/server prot o€} L e@-FULIGQTISFRTETRPe S f ~eher MINGW 124 .Ar~ 01 APR 2002

| VO 99! 21312 ncTne9si zzZor-wstep 606, BOSS 202 starts through the batch

process. The batch process submits batch jobs that
include command procedures that initiate BOSS 202 and
30 enable BOSS 202 to begin processing.

In step 608, BOSS 202 reads the BOSS configuration
file. The BOSS configuration file contains identifiers
for each process to be started by BOSS 202 along with
other information about the processes.
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GLOSSARYNSPP: Net wor k I nformation Distribution Service(N DS) Sequenced Packet
Protocol NSPP is a session oriented) guarenteeddelivery, packet exqhpsge]
prot ocol . NSPP provi des conmmuni cations withclient-server prograns which use
UDP/ | P. OM Qper at i onal MeasurenentsThe OM col | ects operating data from

t heprocesses on the AIN and uses the datato nonitor the processes. ONC
LANs/ WAN: Oper at or Network Center Local AreaNetworks/Wde Area NetworkThe
ONC LANs/ WAN a»§§i9(§{ 3j2n t hedi stribution of calls anong the mamaaiuserzt or
consol es and provi d&<i nformation to the manual oper at orconsol es to be used
in the processing ofcalls. SDP: Servi ce Data Poi nt The SDP stores custoner
accountinformati on used for traffic handling, service provisioning, and

billing ofdebit calls.SSGEPs8eEVEEE, Hbd<£ 02 sERREEOLhEOD FE I e3SCR phevi des
aut omat ed nenus thatall ow the debi r. to_sel ect opt i ons and BHQY de

L %JSt e h fions an
i nformation toproce¥®d FEPEAPPIFEARR Th v actiPofPEapaRPPTITeY - “h¢
Appl ci at i onPar t TCARardfigngatdoa TENP wielsls agé Ut ihec ORPIMER A4 &.h thiseaANBR SS7

| SUP i ndustrystandayd @i $185ednk ovini ansf eahaf ehavitmBmetien bhe; pgnual
oper at orconsol es and the SDP. S 01 APR 20Q2_ TWD 99121312 PCT/ US98/ 22270

GLOSSARYTCAP_RECV: ﬁ@ﬁﬁ&?i'oﬁaép%‘???%% SO ASBLFE5E T OAPI L RSV ETEAP RECV
is a single point dossoriact berfoensintegrnadssagesalt i o ihif.f ementsendasport

mechani sm appl i cati ) hELcal i L | tch nual
oper at or consol e, AN HRer B R A O I er Pacage e T (g Boss 202!

SDP. TCAP_, SEND: Tr arfO%¢t 24 €5pabFI Fi§ X ogs5iIseat PorParer SondEXP2SEND i s a
singl e point of corgmectifdedséndthg casSiagesttiondEfifierenttransport nechani sm

appl i catiops, speci i f cal gt BecNubk Wyeh Sen PBRS$A0E:40 ﬁé&qt@wa' BOSS

oper at or consol es) and the | PC_MSR whi ch sendsnessages to the
SDP. TCP/ | P; Transmi $9%n EBREEEPT ®r ot AECHCEr ARE PF Bt Y| FRESH BTPSeEhe
prot ocol used by t haaSDROSBDPEOP; tsartDat dgr 80SPr 26 2 crod ¥ flurtcerinats . Pebé ocol A

gloiogngL Zlek/\ée; prA ot qtcP%Lgu]gedobycm@{@waAndO%teea%scg@@{z%ﬁz-. 52t_ 01 APR
: met hod _for _con i rotocol . pf a transaction

capabilities applicati oﬁnpﬁF?pnégéagée&fgtz&éeﬁsgahh?&?ﬁ 5@ c SRt PRFR

prot ocol /ildt er net processl thapl eremtRted.anfha leek widtlagrldww BOSS 202

protocol /internet pLObRCAbti FPEEMENt At QRescORMHhSh LS he steps of (a)
receiving the transacti on ca abH)ACtl es aglfp?lgl,catl on part nessage froma
(o) o)

sender; (b) determn ni ngtPhdt |IBGYS fREEPEASHE T 7P CaPE0i FFEFeS:
application part meOsagep2(wdnitors steepifibil procssskedt erafiereddt hatas he

protocol of the trapgachbop SARALiddd| esnaPRbE§atlof: Natl (RS $39e glés the
transm ssiQn contr%ﬁgrot ocoU nternet protocol inplenentation, pulling an

| nt er net ptot ocol EBgabf 139 a'ihevhepdfetieter Mind WREERePOSH
addi ti onal transactit@ntcapaini tor g diplovedt ponheartbarms pageeiss. W Tdi n a

transm ssion contr@onRE8E0g0btdEd LS NOSRr 0H9COLnAS AlMBieadr@beG@NVEELENY 4 he
protocol of the transacti on ca%?psl Ig ties aggl icati ggfnpart nessage bet ween

the user datagram profocof’? fet™ Pr 8t SESPOTRPI entntatieSRCRRE the Ot

tnt
transm ssi on contr dECRYLBCHTPM ntke MECGeESt BEBh1n NP rimeaouonpeahed
25 BOSS 202 will stop and restart the process. If other
processes are interdependent on the malfunctioning
process, BOSS 202 will stop the other processes,
restart the malfunctioned process, and then restart the
other processes. In this embodiment, the heartbeat
30 processes comprise the IPC_MGR 206, the alarm screener
218, the NIM 210, the AIN_APP 204, and the OM 214. The
HMI 216 is not monitored by heartpeats. ‘
In step 616, BOSS 202 stops the applications.
BOSSs 202 stops the applications before the AINGW 124
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(fj) sending the transaction capabilities application part nessage. 2. The
met hod of claim 1, further conprising the step of: calling a soft3drAPRIZer
for conversion fromthe datagram protocol to the transni ssion control
protocol /internet protocol. 3. The nmethod of claim1, further conprising
the steps of (i) if it is determned in step (d) that said additional
transaction capabilities application part nessage is within said

transm ssi on Q,%%J/ﬁq[mprot ocol /internet protocol frame, extrateT/ugpsizpyo
transaction capabilities application part nessage fromsaid transm ssion
control protocol/internet protocol frame; (ii) determ ning whether the
transaction capabilities application part nessage is fragnented; and 53
01 APR 2002 (iii) k¥stemsimprd idowh Baddes esdliynec chamahBef tomnstae tHdn
capabilities appligation part message not fragnented, calling a software
| ayer for conversion fromtransm ssion control protocol/internet protocol

to user datagram protocdF?1 nt érsnét IpPBERRTY 702 YPREPEL ABTATHRTRT &' 1,
wherein step (b) copprasisn tdfe thieepINOHAIN, Jadieineedi APhYL algen ueafwark
oper at! on 53036: _ an%aN%h'ia'éxi.' t A!I%f_ﬁﬂ&ﬁf{@r@{é 'l@y%&ﬁ@hﬁt)i&h@ir§@[rd o
operation code is ing _an m_jnvalid _nessage. )
of claim1, wherei ﬂrg?%%s?%)wq%g‘nﬁﬂﬁségﬁflgép éto ésoftf‘f“?e e?%r%?sfﬁ %g‘eval ue
of an operation codEY_MAIN (45vablfishes| tnthtannmessdons bebyeen)theat said
gﬁer ati ﬁndcoge : S NE@_@%@%@%@ Reeanilh @ﬁd?%i@saﬁgewg Ot KAl ;?n\s_garp:ber. 6.

e method of clai , erein st e) conprises. t t of (i
deterniining a val &}o‘fo a%eroépoerrmatlggn%%%%%l:o arfd (lflitir??é?fgié%w%%{ e%hn@l ned in
step (i) that sai dnapezhtPRAFaiede cPESMBES |INGNEREQELR| RBPNY2&- first array
el ement ; In step 706, the AIN_MAIN reads and validates the

advanced intelligent network (AIN) configuration file.
The AIN configuration file contains the information
needed to establish connection with the SDP 128. 1In

15 another embodiment of the present invention, the
network contains more than one SDP 128. In that
embodiment, the AIN configuration file contains the
information needed to establish connections with all of
the SDPs 128. More particularly, the AIN configuration

20 file comprises the number of SDPs 128 and for each SDP
128, a unigue SDP identifier, referred to as a
server_key, the protocol to be used in communicating
with the SDP 128, such as TCP/IP, and the internet
protocol addresses for each SDP 128. The internet

25 protocol address is an address on the SDP 128
identifying a point to interconnect and access
information. Typically a SDP 128 has three internet
protocol addresses.

In step 708, AIN_MAIN attaches to the IPC_MGR 206,

30 AIN_MAIN establishes an interconnection between the
AIN_APP 204 and the IPC_MGR 206. AIN_APP then tells
the IPC_MGR to establish TCP connections to the IP
addresses read in from the configuration file. That
allows the AINGW to communicate with the SDP 128.
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(iii) storing a header of the transaction capabilities application part
message; (iv) decoding the transaction capabilities application (plaARR 200
nmessage; and (v) determining a variable value of a choice variable. 7. The
met hod of claim®6, further conprising the steps of: (vi) if it is
determined in step (vi) that said variable value of said choice variable is
sel ected fromthe group consisting of END, ABORT, CONTINUE, UNKNOW, and
UNI DI RECTI ging an alarminvalid message; (vii) cre8€TH§8EAAbort
nessage; and Qi |’|91) sendi ng said abort nessage to said sender. 8. The

met hod of claim6, further conprising the steps of: 54 0 1 APR 2002 (vi)
if it is determned in step (vi) that said variable value of said choice
vari abl e i s BEG N- CHOSEN, ssayi ngo archey iagnshINgat tadisacttioonhedentiZi®@r in

an array el enent; Wi’\“ i )CFVIe%,% ééstq;g%%ggsgg H@q\]ﬁprzrl%spg@gl ng to said

array element to USER; Sal hating transaction
i dentifier: (ix) @RPPHEERAgL@ "sléfr‘ \i@n“l@éyoPﬁéPngél ‘borbgrqlﬁl n&efn§’2t ansacti on

identifier; (x) censebhengséaiicseforerdebay tnenvmermriys evdédadeei mal format

Lo integer formt; (xi),valbdajing oal drfefien ke¥iiditidel 2fdi 8. 1000000

to a dialog |dent|f|er corresponding to said array | ement to convert said
di al og i dentifier 3fd2KexadBei %?W‘-braﬁﬁtay £Ri BP) apoplI BEtn§aPhBaR ¢ Shsact i on
capabilities appliiocaui maspagés nEssagarwithlsai drobedsog mtentidiey; (Xiv)

encodi ng the tran%%%yoetseeébmafnﬁasumpgbsak' E’l@ept?xratnsg’é§§@geasaﬂ§je(xv)
settlng atinmer torecord t tine or, response to the transaction

capabilities appl if€4PFBARLHAPt 1 FeHIGE. Paathe ot rﬁﬁ’#l@l SFRFES herein
step (e) l6onpri sesithegsiépst bf iamlindahiengranséat Bymetprpbdt otoes addr ess;

returning a pointgestega é@fyzh&ecryhescf‘rrahlbeemgecoﬂimﬂaﬁegtﬁagﬁ@pftll&n
capabilities applicatio g.identifier

associ ated with ar’lSan‘Sg g?eﬁ%?ﬁlef r%nhfghénf? télg?’i c?r?ogﬁgabi’li: Fes
application part desiagearvayidritdmgusand dhal brpiskattiohi apd peinrieving an

originating transagki @ari;glglgémi'rgj dileaBhsaid ehé aa/rﬁlyerrent repl acing a
destinatign transact] op, | 0e0b 1111 il W08 LASNSAGH 0 Ga0aRILifLee

application part nessage W sal’'d oOri ansaction iden ier; and
communlcatlons The A N MAIN routlne calls the IDC _MGR

206 to establish communications. The AIN_MAIN routine
establishes communications with NIM 210 after it has
established TCP connections with the SDP 128 via the
20 IPC_MGR 206.
In step 714, the AIN MAIN hibernates and waits for
a request to be received from the NIM 210.
FIG. 8 is a flowchart 802 which illustrates the
operation of the process client message
25 {AIN_PROCESS_MSG_NIM) layer. The AIN_PROCESS_MSG_NIM
layer receives messages from the manual operator
console 122A via the NIM 210 and the TCAP_RECV layer of
the AIN_APP 204.
In step 806, the AIN_PROCESS_MSG_NIM layer
30 determines the operation code that was sent. An
operation code, which is one of the operation codes
defined by NSPP, is sent by the NIM 210. The three
possible operation codes that may be sent by NIM 210
include UNKNOWN, MSG_INGW_REQ, and MSG_PICK.
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encodi ng the transaction capabilities application part nmessage. 10. The

met hod of claim9, further conprising the step of canceling a Diln¥R WHat
was set to record tinme for a response to said transaction capabilities
application part nessage. 55 0 ~ aPR zoos 11. The nethod of claim?9,
further conprising the steps of clearing said array elenent; and setting a
used/ unused flag corresponding to said array el enent to unused. 12. The

met hod of claim1 V\gerei n step (e) conprises the steps of geavuses/rgy’one or
nore array el 8’9993/12531 f an array for an array el ement corresponding to a
timer identifier; constructing an abort header for the transaction
capabilities application part nessage; returning the transaction

capabi lities applicationRart PRESGSSradR chasi Agudedli@iog array el enent
corresponding to the transaction capabilities agﬁ‘lai cat ié).n art nmessage

i dentified by inf AHatERICEST-YaFNDhe! BfeTor@ BFThDTR Artay” ¥ BHent s
correspondi ng to s@irtctiarer rdentNENGWN dpherathennmeddedi ofarcledmnrl, wherein

step (e) conprises dhe [/l @Rac0faddds A8l QERL NOTRe 86 PRI HeddtBon
transaction capabilities application rﬁ)art msssage' (I QSM_‘e i, 4,8 dd%tier m ned
in step (i) that s rEciiFEentY r RN EY 2 PREFFEAS ST B S A1) (A0S
application part nessdgewr ot hetabbisiniWwitotheoAIRoAPHriftocat /amt er net

p& ot ?9?! i rm:c ferre]pta?&aiiolrhbkwls_le@rﬁgc@. lsemﬁzl ; %Sﬁgiﬁcﬁﬂﬁl@clﬁ_@é'&ftiﬁrakwe is
identifier off of a stack; ,(iii).r in raqu o) I r

I nternet protocol Hift esysé:gl;(E Ta%/”}afiorfaﬁf nd:ogncgga?f%bi_f%pégtnone%te%n%%; r{glﬁg (v)
sendi ng the transactTCHP ERSABIRI 1§ 2eidphISeast F oAU R I Freldsirfaats o@n

i nterprocgps comMmuiddtdHaNSprFanager .

If the operation code is UNKNOWN, step 808 is
processed. In step 808, the AIN_PROCESS_MSG_NIM layer
logs an alarm invalid message. The alarm invalid
message 1s logged via the alarm screener 218. After

15 step 808 is performed, the AIN_PROCESS_MSG_NIM proceeds
to step 832.

If the operation code is MSG_PICK, step 810 is
processed. In step 810, the AIN_PROCESS_MSG_NIM layer
sends a PICK_RSP message to the manual operator console

20 122A via the TCAP_SEND layer and the NIM 210. The
PICK RSP message indicates that the AIN_APP 204 is an
available service. After step 810 is performed, the
AIN_PROCESS_MSG_NIM layer proceeds to step 832.

If the operation code is MSG_INGW_REQ, step 812 is

25 performed. Step B1l2 is the first step in processing
the TCAP message sent by the manual operator console
122A requesting information from the SDP 128, In step
812, the AIN_PROCESS_MSG_NIM layer finds the first
available array element in the dialeg array. The

30 dialog array is an internal array that is used for
storing transaction information.

In step 814, the AIN_PROCESS_MSG NIM layer records
the sender. The AIN_APP 204 allows access by many
transport mechanism applications. Recording the sender
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14. The method of claim1l, wherein step (e) conprises the stepito&ﬂ#gg
determ ning a recipient of the transaction capabilities applic [ ;t
message; and (ii) if it is determned in step (i) that said recipient
requires the transaction capabilities application part nessage in the user
dat agram protocol /i nternet protocol inplenentation, determ ning a nessage
type of the transaction capabilities application part nessaquﬁé /22051

met hod of cl aivmsbAj31turt her conprising the steps of: 56 2002 (i)
if it is determned in step (ii) that said nessage type is M5SG Pl CKRSP,
bui | di ng a PI CKRSP nessage header; and (iv) sending the transaction
capabilities application part ness%ge to a NSPP interface nodule. 16. The

net hod of clai m 1421¥eks Héye RSNpFRS W%W?é;—é\’tléipéoowof???)m‘?srsqqtes gent
determned in steppyimyidipdle Sahdef@Ssaye texaepile, VB | INBWHSRpeualtbirng a

return code and di al ogol den%gf Fgra%éd qif N&R%sgg'EW*"VQn&W&&édh%?der

froman array el emen? nessage header; and (vi)
sendi ng the transa%ifﬂ-eﬁﬁqgéﬁébﬂﬁﬁt-i“ - apP’i #APNER PRATEHRS ST ke Sa 2N8PP
interface grodul e. 4dimiAarmebhednbar Pesfaior RGnpHOESCDE 2 camestsiratofssa

transaction capabi 'Jﬂgﬁ BRRLIL At agns&aést u@%s§§965181‘?§f’fﬂ§'%herre%% ¥i ng

t he transaction ca TitTes a plrcatio ssa mai nt al ni ng an array
havi ng one or noreN%l??-ay Tolee i {—§RO<F}?:$1%I+ —é’ﬁ”aﬁSPnglP% iR df° PLPFesfie or
nore array el ement she I'RiaF eisBggdat sedd aip tthe SsansactaDromapednrd i ties
application part $r§@cglee §3%ing said data in said available one of said
one or nore array elenents; Sending the transaction capabilities

applicati #h part messagdt St&BePyP ngtRe rPedpSROEEE PSRN 1o BiFFalsitrF EF es
application part nessageisaget heeiieng Smied médatsaghbr hazser di ardampaglienent ;

repopul ating said gaf,a Ns’}psﬁgg ESSQP&Seed G a@%@CEhQQrﬁé‘P@HdJ' €%men a

appllcatlon part nessage; send I ng Ssal response transact] on

capabi lities appl |’é%ﬁ1i’9fr§ep'a"f:ﬁprr’é§§%@%e ifg sethéﬁﬁE]t Bre SRR & &° 58Ff or i ng
prot ocol conversi anamfala dpeansact comsalapalki2ihi, t tbe APRLPRAAEIMN MBSsI&ge,

conprisings neans fof; QURRSEEENEn P RGESIINAdUELNEnRT AUQC0lg GQaver si on; 57
message in NSPP format to respond to the manual
operator console 122A.

In step 818, the AIN_PROCESS_MSG_NIM layer decodes
the message.

20 In step 820, the AIN_PROCESS_MSG_NIM layer
determines the value of the choice variable. The value
of the choice variable determines whether the
BEGIN_CHOSEN routine is processed or an alarm logged
and abort message sent. The choice variable may be

25 BEGIN_CHOSEN, END, ABORT, CONTINUE, UNKNOWN, and
UNIDIRECTIONAL. If the choice variable is
BEGIN_CHOSEN, the BEGIN_CHOSEN routine is processed.

If the choice variable is END, ABORT, CONTINUE,
UNKNOWN, or UNIDIRECTIONAL, the AIN_PROCESS_MSG_NIM

30 will log and alarm and send an abort message.

In step 822, the AIN_PROCESS_MSG_NIM layer calls
the BEGIN_CHOSEN routine. The BEGIN_CHOSEN routine
validates and converts data, deconstructs the NSPP

based TCAP message and reconstructs the TCP/IP based
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01 APR 2002 neans for interfacing with a recei ved conputer program %
for interfacing with a sending conputer progran means for perfori @ U
protocol conversion of the transaction capabilities application part
nmessage between a transm ssion control protocol/internet protocol

I npl ement ati on and a user datagram protocol/internet protoco

I npl enentation; and neans for initiating communication with said nean§

i nterfaci ng Wdgsmis1ecei vi ng conputer program wherein said FELHS8 6
initiating and said neans for interfacing with a sendi ng conputer program
further conprise: means for reading and validating an advanced intelligent
networ k application configuration file; nmeans for attaching to said neans
for interfacing Wi ThAPaingseagei viThe QIANRSSADEr OFr Bhe 3&%&&19595E§ttaching
to said neans for 'rBh%ﬁB@ChQQdé\ééﬂtﬁs’ﬂ d.rS @B¢enge €OIP UL PidGimasiceeans for

initializing an arr gg geans. é qﬁ#hiﬁgggsﬁgngﬁggfgg QNS d%ggsggans for

hlbernatlng 19. THK conputer eln sal means for
over seei ng processithg 6&NLH@O%F%ﬁ4ﬂ§9—N§@h@éP§PﬁﬁscEﬁmﬁq%ﬂx§3%weans for
readi ng a Basic over seemnsewp c&2 £,0rdhegWIAt PROCESS evsepams fayrerstiagsi @y one

or nore conputer ;@M@Xﬂ& ek 3y bmcas)x&ﬁs&waﬁemecs%age is

conflguratlon fl|e nmeans nonitoring sald one or nore conput er

program | ayers in éasaesag%% Eﬁﬁniﬁﬁﬁm SETFPBET cHhfi guration file.

In step 826, the AIN_PROCESS_MSG_NIM layer creates
an abort message. The abort message informs the manual

10 operator console 122A that the request that was sent to
the AINGW 124 is invalid.

In step 828, the AIN_PROCESS _MSG_NIM layer sends
an abort message via TCAP_SEND to the manual operator
console 122A.

15 In step 830, the AIN_PROCESS_MSG_NIM layer clears
the array element. Information no longer needs to be
stored in the internal array for a response message
from the SDP 128 to the manual operator console 12227
because the request sent from the manual operator

20 console 122A to the SDP 128 has been aborted.

In step 832, the operation of the
AIN_PROCESS_MSG_NIM is complete and AIN_PROCESS_MSG_NIM
hibernates until another message is received.

FIG. 9 is a flowchart which illustrates the

25 operation of the begin chosen (BEGIN_CHOSEN) routine.
In step 906, the BEGIN_CHOSEN routine saves the
originating transaction identifier in the free dialog
array element found by the AIN_PROCESS_MSG_NIM layer in
step 812 of FIG. 8.

30 The origination transaction identifier field is a
field within the portion of the TCAP message as shown
in Tables 2 and 3 above. For a begin type TCAP
message, the transaction portion contains a transaction
portion information element as shown in Table 2. As
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20. A conputer systemfor perform ng protocol conversion of a tra ﬁaﬁlﬁﬁ
capabilities application nessage, conprising: nmeans for overseeing
processi ng during protocol conversion; nmeans for interfacing with a

recei ved conputer program 58 01 APR 2002 neans for interfacing with a
sendi ng conputer progran neans for perform ng protocol conversion of the
transaction capabilities application part nessage between a transm ssion
cont rol protocol%hg%ernet protocol inplenentation and a usePCHYSHWFRHEM
protocol/inté¥%3 “protocol inplenmentation, said means for performng
protocol conversion further conprising: neans for initiating comunication
with said neans for interfacing with said receiving conputer program and
means for interfaghegnwihhTseld Berdibeginorppé efCRP ogrssargareacdufies an

receiving the transelhon; faPAPldddd A% ARRELERELON AR SAdEC: IBANS for
perform ng protocol "conversfon of the transaction capabill |n|t !i?ll%gggglt{gr?tl on
[

part message; and if€853IE6F EEMA Rf tHE CranRsactiYh
application part reanage, ohhekie€iTCAAInkssages fDurimg tiret iprpcessmoai et i on

with saidgreans fopinl 8LEAGHD VLB IRGELYI B CAIRM Ty 9@ram and said
means for ‘interfacing wth a sen mgﬁr#:orrput er gro‘%\grﬂé&co ri.se: .means for
readi ng and val i dRCPHG2ERadVENCEE MY PgRKEShet wor é’?&ﬂil@éfﬁﬁ
configuration fil eramsansiboridérdichiary fieldai d nmeans for interfacing with
sai d receiving conput egnpLeghadgs TBaS FE@TNAELGSHT Nt {0 nisd tREaRs for

interfacing with said ,ending.conmp . progra means far .initializjing an
array; means for é‘s",ﬁteglﬁlflgﬁ?ﬁgf]gao?n"?tﬁ]?t&f{) ieggg‘?mf;\n]onﬁt{e}laensé)ﬁaolrwhlaﬁé?\ﬁa%? ng. 59
A e. A& .JBHF . A9. ANsSeAF. AFhAs gaugesaNflog Anfopmation from the next

% Al e. AN% Au, . AY, mREBsaby. ArodSssAN.tAF 8 PutAinAche next dialog array
.Aa.A?.AB%)A3NS.A%.é%.ﬁt,.A.A % A. A A
nI.A,.A[y,.A.A.AU.A..ﬁ..A.A.A5.A‘.A,.A.AL@?.AR.ﬁ%ge.ASR.ASUSe.ASQe.ASR?S

19 (4@ j o] } {vql gb] X] caPcaFer] TH] c dhea BESLNaF BRI BN xailtddlec Apdafea§a)l ca] cal
ca] cal] ca] cTa] ca] ehe] ealeindelimd rddsa<alion] Laéfitifier. The length of

i5 the originating transaction identifier is validated to
ensure it is 3 bytes.
In step 912, the BEGIN_CHOSEN routine extracts the
server_key from the originating transaction identifier.
The server_key identifies the SDP 128 that will receive
20 the message. The server_key is retrieved by the
BEGIN_CHOSEN routine from the origination transaction
identifier field in the TCAP message.
In step 914, the BEGIN_CHOSEN routine converts the
binary coded decimal server_key to an integer. The
25 server_key is stored in a binary coded decimal format
of 3 bytes. However, binary decimal coding allows 2
digits to be packed into 1 byte. After the conversion,
the server key will be 6 bytes.
In step 916, the BEGIN_CHOSEN routine validates
30 the server_key. Validating the server_key involves
identification of the particular SDP 128 associated
with the server_key and then retrieving the internet
protoceol addresses that are assocciated with the SDP 128
from the AIN configuration file. The BEGIN_CHOSEN
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3 45WUBb@ sending the message to the TCAP_SEND layer of the
T 109%d6d6& () - +! élggng% ygd! 3 " 10%x& () -+ 3 T10%X& () - +l Tr109& ()-+ ("
109 () - +5§6666)68 % 10968 () - FY10%6&' () -' mlO%ss 10 10

1039 109&' ()-!) "10% [ &FL- +}@66839fngch€§t$t 2 phggh( } L1 ustrates the
8y ' 10%& ()-!3 F"1QYer&tidn' of "dHIATH PROEESS ] m’@(ﬁe&l@rew 1086 Z: Z& () -

== =I 0, [0) ! _|
S 0w (-2 3“0%»%@;%? G BA2RT ) Sa T L Qhesae s Srn e () 0
-+ F 109728 () - + IPFIME8zZRE () - +8$S10%g8& () - @G\BCCCCCCzodY: ! ! &F 10%@& () -
10g 109 10 In step 1006, the AIN_PROCESS_MSG_IPC laver
validates the internet protocol address and returns the
pointer to the service descriptor. The
AIN_PROCESS_MSG_IPC layer validates that the internet
protocol address corresponds to one of the internet
15 protocol addresses associated with the SDP 128 that
sent the TCAP message. The AIN_PROCESS_MSG_IPC layer
returns the pointer to the service descriptor which
corresponds to a service. Similar to recording the
sender which was performed by the AIN_PROCESS_MSG_NIM
20 layer in step 814 of FIG. 8, using a service descriptor
allows the AIN_PROCESS_MSG_IPC to process TCAP response
messages from multiple services. For example, if a SDP
128 was installed that used S§7 signaling, the
AIN_PROCESS_MSG_IPC could process response messages
25 received via the 8S7 network. The service descriptor
indicates the service that sent the response message,
such as the SDP 128.
In step 1008, the AIN_PROCESS_MSG_IPC layver
decodes the message using the ASN.1 decoder which
30 returns the decoded message to a structured
buffer. Thus, the application can access the
individual parameters of the message. The abstract
syntax notation(ASN.1l) encoding performed in step 920
of FIG. 9 is decoded.
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In step 1010, the AIN_PROCESS_MSG_IPC layer
extracts the dialog identifier from the TCAP message.
In step 918 of FIG. 9, the AIN_PROCESS_MSG_NIM layer
stored the dialog identifier in the origination
transaction identifier field of the transaction portion
of the TCAP message. Because the response message has
continue arranged, the TCAP manage includes both

n

originating and destination transaction identifiers as
shown in Table 3 above. The dialog identifier is

10 stored in the destination transaction identifier field
in the response TCAP message sent from the SDP 128.
The transaction portion of the continue TCAP message is
shown in more detail in Table 2 above.

In addition, the AIN_PROCESS_MSG_IPC layer

15 validates the dialog identifier. The
AIN_PROCESS_MSG_IPC layer validates that the dialog
identifier is within bounds. 1In other words, if the
internal array has 2000 elements, the
AIN_PROCESS_MSG_IPC validates that the dialog

20 identifier corresponds to an element between 0 and
1999.

The AIN_PROCESS_MSG_IPC layer also validates the
dialog identifier by ensuring that the used/unused flag
of the element in the array corresponding to the dialog

25 identifier is set to used. Validating that the
used/unused flag of the element corresponding to the
dialog identifier is set to used ensures that a TCAP
response is not created for a response that was delayed
beyond the timeout period, which is a configurable

30 three seconds in the preferred embodiment of the
present invention. The timeout period is measured by
the timer set during step 922 of the processing of the
BEGIN_CHOSEN routine. If the timer expires, an abort
response message is sent to the manual operator console
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10%&j() +fffgg"ggh?¥ﬁ$ent in the array is set to unused he process fo*
handling an expired timer is described further with
reference to FIG. 13.

5 If the SDP 128 sends a message that is delayed
beyond the timeout period, the dialog identifier is
determined to be no longer valid as the used/unused
flag is set to unused. The AIN_PROCESS_MSG_NIM layer
discards the response message as the manual operator

10 console 122A has already received an abort message and
will not accept a response.

In step 1012, the AIN_PROCESS_MSG_IPC layer
replaces the destination transaction identifier with
the saved originating transaction identifier. The

15 AIN_PROCESS_MSG_IPC layer identifies the element of the
dialog array containing the NSPP header identifying the
manual operator console 122A that sent the message
using the dialog identifier that was retrieved from the
destination transaction identifier of the transaction

20 portion of the TCAP message. The AIN_PROCESS_MSG_IPC
layer retrieves the originating transaction identifier
from the identified element of the dialog array. Then
the AIN_PROCESS_MSG_IPC layer populates or stores the
originating transaction identifier in the destination

25 transaction identifier field of the transaction portion
of the TCAP message.

In step 1014, the AIN_PROCESS_MSG_IPC layer
encodes the response TCAP message.

In step 1016, the AIN_PROCESS_MSG_IPC layer

30 cancels the timer. The timer is canceled to ensure
that the it does not go off. ‘

In step 1018, the AIN_PROCESS_MSG_IPC layer sends
the continue type TCAP message to the manual operator
console 122A via TCAP_SEND. The continue type TCAP
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message contains the information requested by the

manual operator console 122A in the return result

compenent shown in Table 6 above. The information is

stored in the parameter contents field shown in Table

5 6.

In step 1020, the AIN_PROCESS_MSG_IPC layer clears
the array element and sets the array elements
used/unused flag to unused. This allows the array
element to be used to process another TCAP message

10 request from the manual operator consoles 122.

FIG. 11 is a flowchart 1102 which illustrates the
operation of the TCAP_RECV layer. The present
invention has a single point of contact for the AIN_APP
204 to receive messages from different transport

15 mechanism applications, specifically the NIM 210 which
interfaces with the manual operator consoles 122 and
the IPC_MGR 206 which interfaces with the SDP 128.

This single point of contact is provided by the
TCAP_RECV layer.

20 In step 1106, the TCAP_RECV layer receives the
TCAP message from the transport mechanism application,
either the NIM 210 or the IPC_MGR 206. The TCAP_RECV
layer receives messages from the NIM when a begin type
TCAP message is sent from a manual operator console

25 122A as described in step 408 of FIG. 4. The TCAP_RECV
layer receives messages from the IPC_MGR 206 when a
continue type message is sent from a SDP 128 as
described in step 418.

In step 1108, the TCAP_RECV layer determines the

30 sender of the TCAP message. In other words, the
TCAP_RECV layer determines whether the TCAP message was
received from the IPC_MGR 206 or the NIM 210.

If the TCAP message was received from the IPC_MGR
206, step 1110 is performed. 1In step 1110, the
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5 whether there are TCAP messages within the TCP/IP
message. A TCP/IP message may contain multiple TCAP
messages. If the TCP/IP message does not contain TCAP
messages, step 1124 is performed.
In step 1114, the TCAP_RECV layer extracts the
10 TCAP message from the TCP/IP frame.

In step 1116, the TCAP_RECV layer determines
whether a current or previous TCAP message was
fragmented. The TCAP_RECV layer determines whether the
message is complete. If the message is fragmented or

15 incomplete, the TCAP_RECV layer stores the message in
an array and sets a timer. If the remainder of the
TCAP message is received in another TCP/IP frame before
end of the timeout period, the TCAP_RECV layer will
process the completed TCAP response message. If the

20 remainder of the TCAP message is not received within
the timeout period, the array element will be cleared.
If no response TCAP message is received, the timer set
during processing of the BEGIN_CHOSEN routine in step
922 of FIG. 9 will expire and the AIN_TIMER_EXPIRED

25 routine will be processed. The AIN_TIMER_EXPIRED will
be described in more detail with reference to FIG. 13.

In step 1118, the TCAP_RECV layer calls the
AIN_PROCESS_MSG_IPC layer. After the
AIN_PROCESS_MSG_IPC layer is processed, step 1112 is

30 performed.

If the TCAP message was received from the NIM 210,
step 1120 is performed. In step 1120, the TCAP_RECV
layer pulls the message identifier and service number
off of the stack. The message identifier and service
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number are NSPP parameters that identify the message.
The message identifier is populated in the response

TCAP message.
In step 1122, the TCAP_RECV layer calls the

5 AIN_PROCESS MSG_NIM layer. The AIN_PROCESS_MSG_NIM
layer is described in more detail in FIG. 11. After
the AIN_PROCESS_MSG_NIM laver is processed, step 1124
is performed.

In step 1124, the TCAP_RECV layer hibernates and

10 waits for another TCAP message.

FIG.12 is a flowchart 1202 which illustrates the
operation of the TCAP_SEND layer. The TCAP_SEND layer
sends messages to the transport mechanism applications.
Like the receive routine, the TCAP_SEND layer is a

15 single point of contact sending messages to different
transport mechanism applications, specifically the NIM
210 and the IPC_MGR 206.

In step 1206, the TCAP_SEND layer determines

whether the message is going to NIM. The TCAP_SEND

20 layer determines which transport mechanism application,
the IPC_MGR or the NIM 210, will receive the TCAP
message.

If in step 1206 it is determined that the IPC_MGR
206 is receiving the TCAP message, then step 1208 is
25 performed. If the IPC_MGR 206 is not receiving the
TCAP message, the TCAP_SEND layer proceeds to step
1214. 1In step 1208, the TCAP _SEND layer pulls the
server descriptor and dialog identifier off the stack.
The server descriptor includes the server_key and the
30 internet protocol addresses corresponding to the
server_key.
In step 1210, the TCAP_SEND layer rolls through
the list of internet protocol addresses and finds the
first available connection. The TCAP_SEND determines
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p+1pl0% & () - p+1pl0% & ()-pv p+1pl0% & ()-p+1lpl0%W & ()-pv p)* @i | pX<7
10! +1pl0%W & () - pv p+1pl0% & ()-p+1pl0% & () - pv

p+1pl0% & () - p+1pl0%W & ()-pj sW7 10!! +1pl0% & () - p+1pl0% & () -

p+1pl0% & () - p+1pl0% & ()-pv p+1pl0% & ()-pdC 10!'!+1 3410% &dﬂ/usgﬁ/&ﬂjﬂzﬁ)%
& ()- 10"10" 10v0 ¥@1'3% & ()-+1pl0% & ()-pv pvU4 10! 3310% & () -

3@ 10% & ()-10 -10 10 3S 910% & ()- 3L10% & ()- 3$FS10% & ()-c?vU4 10!
3#3cQt!110% & ()-Xt!110% & ()-Xt!10% & ()-Xt!10% & ()-X 3#Yf10% & () -dHvWA
10! connecti v1t¥Mexls s to the address on the

' &' ' &' ] ] o &' | g - X! 9EF
srau 100 & () -xrac TR TIoh & (35 PLO aT); X1 4% 40 - e 9eFany

§#t|10@6&f()-X(t'1@@61&49}@%&?€Qb3510@68¢%®Sﬁﬂ:T@@%&&EW@ G 1EPISELE) - XHI TUW t
dDvU4 10! tiate communlcatlon with another address on the

3#1110% & ()X 10988 (100109 (L 3004 AE (a2 ! 1Rl Xt cOv LA

#1109 & () - Xt ! 1098549 dsxte1 69eR 31Xt 109 & () - X#3cQ t!10% & () - Xd@ U4

10! In step 1212, the TCAP__ SEND layer sends the

3u#3cQ t! 10% & () - th%%wQ()t l% é‘?(%%{( % §g) %@&,%%H &910%&'()

Xt 1 109% & () - X#3cQ Ty RE! B0 X dD, 4t ! 10%

"& (t! 10%5 3&' ()- xg Jibb)af&u(a)t% bxo%&‘v@)a%#sl@@?t nfowap%ﬁ}t%afm &tEp- X ;#$. |

cC, 4t! 1094 (t! 10%&2()rs)(tple?c(ﬂ%r&e(i)aé(tiﬂ&éa&eﬁ) bi,(tb&@;%&:’(o) x#ch t 10A) & (

Lo o L Lo L MOS8 Bl AR I
C m- 0 0

()-Xt!110% & () - Xd Dot HaGRAVERE 1 696 &TEHE Ypassgaes, FFeXt %b‘%l& (P)erkﬁgeait 1 10% &
"()-Xt!110% & () - Xcﬁoﬂetdél;ﬂ%mb;w%&' TOAXIIENA 8y e) - Kbt dffin¥s( knXt | 109 & () - X

#3cQ t!110% & () - Xq@gﬁg Q L1098 & %Q gﬁf %’ étt: 6??%5 Xt!10% &:
% & 0% & X# % t110% &
O X1 10%% () X' #9008 b meé&@% N a&%/;ae( ywmiembée( wexsige% & ()-x#

3cQ t!10% & () Xt | thASER’ thpt XmAPEBXYS e tht IntQ#Be QMAE | 106H &SP aXa! 1096 & () - Xt !
10% & ()-Xt!10% & pMdg &msﬂ[ nz{|}dH, 4t!1 109 & ()- XQt ! 10% & () - X#3cQ t ! 10%

1 109 & 1 T0% & 1 10% & 110% & Xt!110% & Xt!10
o éz) (i( : th Pf)oogz &') (i( : xig / gjt‘%% 03‘/‘%%4%@&%?2%%%5 *Sf%)O?C&P(—)gEWI (12)% & ()
-Xt1109% & () - Xt! 10%Y& L )tOXPEIQWT& ) ade3uent! £0888i¢n) - X ThedMSEO9HCEREP ! 1090
& ()-Xt! 196 & () - ¥dsde&'tipe Xt 5 1086 & {d -Wé3a&hual operator console
122A during start up to establish that the AIN_APP 204
is an available service. The MSG_INGW_RSP message type
is sent to the manual operator console 122A to signal
that a response to a TCAP message is being sent
25 providing the information that was requested from the
SDP 128.
If in step 1214, it is determined that the message
type is MSG_INGW_RSP, step 1216 is performed. 1In step
1216, the TCAP_SEND layer pulls the return code and
30 dialog identifier off of the stack. The return code
indicates whether the message succeeded or failed.
In step 1218, the TCAP_SEND layer copies the
header from the array element. The NSPP compatible
header was stored in the internal dialog array by the
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& ()-+ f# z109%&$ @Eé) &F1098$E&E () - $MLOYESE&E () - 10sR$s  pcr/us9s2270
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after step 1310 is performed as shown in step 1312.
Other embodiments of the present invention are

possible. Referring to FIG. 1, the AINGW 124 may be
used in other environments requiring protocol

10 conversion. For example, the present invention may
also include a SS7_MGR ({Signaling System Number 7
manager) that is used to interface with one or more
computer systems using S87 (Signaling System Number 7)
protocol. S8S7 protocol complies with the ITU standard

15 described in the previously referenced document. SS7
protocol would be used to communicate with a computer
system that interfaced with the SDP 128.

In an embodiment including the SS7_MGR, the

present invention converts from NSPP to SS7 protocol.

20 The TCAP_RECV and TCAP_SEND layers include additional
steps. In TCAP_RECV, an additional step is included to
determine if the message is received from the SS7_MGR.
If the message is received from the SS7_MGR, the
AIN_PROCESS_MSG_IPC layer is processed. In the

25 TCAP_SEND layer, additional steps are included to
determine if the message is being sent to the SS7_MGR.
If so, the processing is similar to if the message is
sent to the IPC_MGR 206. In addition, the
AIN_PROCESS_MSG_IPC and AIN_PROCESS_MSG_NIM layers

30 include a step of determining whether the message is
being communicated using the IPC_MGR 206 or the
SS7_MGR. The decoding and constructing mechanisms
include slight modifications needed to make the message
compatible with 887.
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GLOSSARY
ACD: Automated Call Distributor

The ACD provides switching functionality
between the selected manual operator
console and the interexchange network.

AIN: Advanced Intelligent Network Gateway

The advanced intelligent network gateway
is a computer system that provides
message transfer and protocol conversion
allowing communication between the manual
operator consoles and the SDP.

AIN_APP: Advanced Intelligent Network Applciation
The AIN_APP is a computer program that
includes software layers for rece:iving,
processing, and sending messages between
the NIM and the IPC_MGR.

AIN_MAIN: Advanced Intelligent Network Main Layer
The AIN_MAIN is the first layer processed
in the AIN_APP. The AIN_MAIN establishes
connections between the IPC_MGR 206 and
the NIM 210.

AIN_PROCESS_MSG_IPC: Advanced Intelligent Network Process
Message IPC

AIN_PROCESS_MSG_IPC processes messages
received from the SDP that are to be sent
to the manual operator consoles,

AIN_PROCESS_MSG_NIM: Advanced Intelligent Network Process
Massage NIM

AIN_PROCESS_MSG_NIM processes messages
received from the manual operator
consoles that are to be sent to the SDP.
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HMI: Human Machine Interface

The HMI provides access via a series of
software menus which allow the
configuration, addition, or deletion of

configurable entities within the
computer programs on the AIN,.

IPC_MGR: Interprocess Communications Manager
The IPC_MGR is an interface layer that
allows interprocess communication
protocol programs to communicate with
programs not using an interprocess
communication protocol.

ISNAP: Intelligent Service Network Applciaitons
Processor

The ISNAP selects a manual operator
console and ensures that incoming calls
are distributed among the logically
defined groups of manual operator
consoles.

NIDS: Network Information Distribution Service
NIDS is a network that distributes
information such as a client-server
network

NIM: NSPP Interface Module

The NIM is an interface layer that
allows programs using a client/server
protocol such as NSPP to communicate
with programs not using a client/server
protocol.
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Sequenced Packet Protocol

NSPP is a session oriented, guarenteed
delivery, packet exchange protocol.

NSPP provides communications with
client-server programs which use UDP/IP.

OM: Operational Measurements

The OM collects operating data from the
processes on the AIN and uses the data
to monitor the processes.

ONC LANs/WAN: Operator Network Center Local Area
Networks/Wide Area Network

The ONC LANs/WAN assist in the
distribution of calls among the manual
operator consoles and provides
information to the manual operator
consoles to be used in the processing of
calls.

SDP: Service Data Point

The SDP stores customer account
information used for traffic handling,
service provisioning, and billing of
debit calls.

SSCP: Service Switching Control Point

The SSCP provides automated menus that
allow the debit customer to select
options and provide information to
process the call.

TCAP: Transaction Capabilities Applciation
Part

TCAP refers to a TCAP message that
complies with the ANSI SS7 ISUP industry
standard and 1s used to transfer
information between the manual operator
consoles and the SDP.

51

et e s S A sy e o~



S1099 9& ()-S109%9 9& ()- CCCCD DDDsW: +aS109® 9&' () - S109® 9& ()- S109®
9&' ()-S109® 9& ()- S10%® 9& ()- DDD/ DODLDTDUDXX@ +a S109® 9& ()- S109® 9& () -
S10989 9& ()-S1099 9& ()- UDVD| D} D~DDDDpX<: +aS109%%9 9& ()- S10980 948 1( APRSIODA
9&' ()- S109® 9& ()-S109® 9& ()- DDDDDDDESX7: +a " y>10%! & ()-sS1099 9& () -
S1099 9& ()-S109%9 9& ()- S109® 9& ()- EEEEEE*E3E4EVV: +a 10% & ()- Y-

109% & ()-Y ‘#510% & () “GLO% & ()- & 10% & ()- 10>!10>! 910>! 4E5E;

EdEeEf EnEnEt T<; 0% & () Y 10% & () Y 10% & () Y 10% &'P@Wg(,g,mm
nEoEEEEEEEpX<: ‘¥8 "9’1‘6% & ()-Y 10%& ()-Y 10% & ()-Y 10% & ()-

GLOSSARY )

TCAP_RECV: Transaction Capabilities Application
Part Receive

TCAP_RECV 1s a single point of contact
for receiving messages from different
transport mechanism applications,
specifically the NIM which interfaces
with manual operator consoles, and the
IPC_MGR which interfaces with the SDP.

TCAP_SEND: Transaction Capabilities Application
Part Send

TCAP_SEND is a single point of contact
for sending messages to different
transport mechanism applications,
speciifcally the NIM which sends
megssages to the manual operator
consoles, and the IPC_MGR which sends
messages to the SDP.

TCP/IP; Transmission Control Protocol/Internet
Protocol
TCP/IP is the protocol used by tne SDP.

UDP/IP: User Datagram Protocol/Internet Protocol
A client/server protocol used by the
manual operator consoles.
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CLAIMS
1. A method for converting a protocol of a transaction capabilities application part message

between a transmission control protocol/internet protocol implementation and a user datagram
protocol/internet protocol implementation, comprising the steps of:

(a) receiving the transaction capabilities application part message from a sender;

(b) determining the protocol of the transaction capabilities application part message;

(c) if in step (b) it is determined that the protocol of the transaction capabilities
application part message is the transmission control protocol/internet protocol implementation,
pulling an internet protocol address off of a stack;

(d) determining whether an additional transaction capabilities application part message is
within a transmission control protocol/internet protocol frame;

(e) converting the protocol of the transaction capabilities application part message
between the user datagram protocol/internet protocol implementation and the transmission
control protocol/internet protocol implementation; and

(f) sending the transaction capabilities application part message.

2. The method of claim 1, further comprising the step of:
calling a software layer for conversion from the datagram protocol to the transmission

control protocol/internet protocol.

3. The method of claim 1, further comprising the steps of:

(1) if it is determined in step (d) that said additional transaction capabilities application
part message is within said transmission control protocol/internet protocol frame, extracting the
transaction capabilities application part message from said transmission control protocol/internet
protocol frame;

(ii) determining whether the transaction capabilities application part message is

fragmented; and
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(iii) if in step ii it is determined that the transaction capabilities application part message
not fragmented, calling a software layer for conversion from transmission control
protocol/internet protocol to user datagram protocol/Internet protocol.

4, The method of claim 1, wherein step (b) comprises the steps of:
(i) determining a value of an operation code; and
(ii) if it is determined in step (i) that said operation code is UNKNOWN, logging an

alarm invalid message.

5. The method of claim 1, wherein step (e) comprises the steps of:

(i) determining a value of an operation code; and

(ii) if it is determined in step (i) that said operation code is MSG_PICK, sending a
PICK_RSP message to said sender.

6. The method of claim 1, wherein step (e) comprises the steps of:

(i) determining a value of an operation code; and

(ii) if it is determined in step (i) that said operation code is MSG_INGW_REQ), finding a
first array element;

(iii) storing a header of the transaction capabilities application part message;

(iv) decoding the transaction capabilities application part message; and

(v) determining a variable value of a choice variable.

7. The method of claim 6, further comprising the steps of:

(vi) if it is determined in step (vi) that said variable value of said choice variable is
selected from the group consisting of END, ABORT, CONTINUE, UNKNOWN, and
UNIDIRECTIONAL, logging an alarm invalid message;

(vii) creating an abort message; and

(viii) sending said abort message to said sender.

8. The method of claim 6, further comprising the steps of:
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(vi) if it is determined in step (vi) that said variable value of said choice variable is
BEGIN_CHOSEN, saving an originating transaction identifier in an array element;

(vii) setting a used/unused flag corresponding to said array element to used;

(viii) validating said originating transaction identifier;

(ix) extracting a server_key from said originating transaction identifier;

(x) converting said server_key from binary coded decimal format to integer format;

(xi) validating said server_key,

(xii) adding 0x1000000 to a dialog identifier corresponding to said array element to
convert said dialog identifier to hexadecimal format;

(xiii) populating the transaction capabilities application part message with said dialog
identifier;

(xiv) encoding the transaction capabilities application part message; and

(xv) setting a timer to record time for a response to the transaction capabilities application

part message.

9. The method of claim 1, wherein step (e) comprises the steps of:

validating an internet protocol address;

returning a pointer to a service descriptor;

decoding the transaction capabilities application part message;

extracting a dialog identifier associated with an array element from the transaction
capabilities application part message;

validating said dialog identifier;

retrieving an originating transaction identifier from said array element;

replacing a destination transaction identifier in the transaction capabilities application
part message with said originating transaction identifier; and

encoding the transaction capabilities application part message.

10.  The method of claim 9, further comprising the step of canceling a timer that was set to

record time for a response to said transaction capabilities application part message.

55



109% & ()-Y 10% & ()-Y 109% & ()-Y 10%& ()-Y 109% & ()-Yilllll111sW: +a

1098 & ()-Y 109 & ()-Y 109 & ()-Y 10% & ()-Y 10%&'()-YIIIIIIIIIyXK>+a10
10 f910% & ()- 109 & ()-Y 10% & ()-Y 10% & ()-Y 1133 J0J132IpT<>LalA

& ()-0@0% & ()- #Yz10% & ()- F10% & ()- &mMl0% & ()- 10

2J=JbJcJdIqdr JsJkS7>+a0@0% & ()-v (0@L0% & ()-0@0% & ()-v 0@0%

& ()-0@0% & ()- sJJJJJJJJsV\?>+aO@O%&'() 0@0%&'() v 0@0% & ()-0@o%

& ()-v 08O (e DINKIPOAE 0 TS L pE0% & -V 0@0%

clearing said array element; and

setting a used/unused flag corresponding to said array element to unused.

12.  The method of claim 1, wherein step (€) comprises the steps of:

searching one or more array elements of an array for an array element corresponding to a
timer identifier;

constructing an abort header for the transaction capabilities application part message;

returning the transaction capabilities application part message; and

clearing a dialog array element corresponding to the transaction capabilities application
part message identified by information in said one of one or more array elements corresponding

to said timer identifier,

13.  The method of claim 1, wherein step (¢) comprises the steps of:

(i) determining a recipient of the transaction capabilities application part message;

(ii) if it is determined in step (i) that said recipient requires said transaction capabilities
application part message in the transmission control protocol/internet protocol implementation,
pulling a server descriptor and a dialog identifier off of a stack;

(iii) rolling through a list of one or more internet protocol addresses;

(iv) finding an available connection; and

(v) sending the transaction capabilities application part message to an interprocess

communications manager.

14.  The method of claim 1, wherein step (€) comprises the steps of:

(i) determining a recipient of the transaction capabilities application part message; and

(ii) if it is determined in step (i) that said recipient requires the transaction capabilities
application part message in the user datagram protocol/internet protocol implementation,

determining a message type of the transaction capabilities application part message.

15.  The method of claim 14, further comprising the steps of:
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part message, comprising:

receiving the transaction capabilities application part message;

maintaining an array having one or more array elements;

finding an available one of said one or more array elements;

retrieving data from the transaction capabilities application part message;

saving said data in said available one of said one or more array elements;

sending the transaction capabilities application part message;

receiving a response transaction capabilities application part message;

retrieving said data from said array element;

repopulating said data in said response transaction capabilities application part message;
and

sending said response transaction capabilities application part message.

18. A computer system for performing protocol conversion of a transaction capabilities
application message, comprising:

means for overseeing processing during protocol conversion;
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program;

means for initializing an array;
means for establishing communications; and

means for hibernating.

19.  The computer system of claim 18 wherein said means for overseeing processing during
protocol conversion comprises:

means for reading a basic overseer service configuration file;

means for starting one or more computer program layers in said basic overseer service
configuration file; and

means for monitoring said one or more computer program layers in said basic overseer

service configuration file.

20. A computer system for performing protocol conversion of a transaction capabilities
application message, comprising:
means for overseeing processing during protocol conversion;

means for interfacing with a received computer program;
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means for performing protocol conversion of the transaction capabilities application part
message between a transmission control protocol/internet protocol implementation and a user
datagram protocol/internet protocol implementation, said means for performing protocol
conversion further comprising:
means for initiating communication with said means for interfacing with said
receiving computer program and means for interfacing with said sending computer
program;
means for receiving the transaction capabilities application part message;
means for performing protocol conversion of the transaction capabilities application part
message; and
means for sending the transaction capabilities application part message, wherein
said means for initiating communication with said means for interfacing with a receiving
computer program and said means for interfacing with a sending computer program
comprise:
means for reading and validating an advanced intelligent network
application configuration file; means for attaching to said means for interfacing
with said receiving computer program; means for attaching to said means for
interfacing with said sending computer program; means for initializing an array;

means for establishing communications; and means for hibernating.
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