WD 98/ 32291

PCT/ GB98/ 00003 | NTELLI GENT NETWORK W TH DI STRI BUTED SERVI CE
CONTROL FWhaosy3zpp1 This invention rel ates to i nt ®#AWVGERA§100003
comuni cati ons networ ks, commonly called intelligent networks (INs),
and particularly, but not exclusively, Yo service control _points for
use in INs. 5 I N techni ques have been understood for sonetine to
of fer a fl exi INFELAIGENT NEpWORKIWITHRISERIBSFEDSERYICE QONTRQK: EUNGTIONe

devel opment and depl oynent of advanced tel ecomuni cations call handling
services than traditional nethods. Essentially, IN techniques
effectively conglstgd tfolﬂereﬁgé'i@tihf_yﬂiq&\t CRmMBRiesEs AtworksS HOGMANN
within a tel ephone exchange, or equivalent entity, fromthe service |ogic
10 whi ch qallediidedigent retwoeds tNER cndrpartisgtarkyn Pus diafi exclusivglen ty ervice

" Fr eef one” e . ery]. typified by the 0800 nunbering range in the
Uni ted Ki(f?é%%’?npo'ms foisd 'Rqﬁ@t andards have been devel oped by a nunber of

or gani sati ons W edthniquesizveybeencurxtenstapt sfopfsomdtimer hmiofiies s Hmxibledend i fy a
nunmber of key functional conmponent.s. ny_ of these r

i dent i fi RPSSIPIE YQFe 5 SHREUYR QM egst°1§h/§h¥% e‘?émg&scﬁi@m"%%”"g?%’gr B of
the strucidyafced wIdddewRunibatidrs tchil Shardingt sémiceshenan tramiitional emetiyads. f or
the INis enbodied in conputer pr,ogram; executing on eith;r 3 service
control peAsaptiglisepN teghnigyes gfretively, goralstoe E'?f‘oge%"ﬁﬁ OF call processing tp,q

present i auenbhOWithin A0BfPhBRE e%ﬁihggt\%r dgGivalenaRatify, JerhSiki sevieé 16die
conputing resources realising the SCP or adjunct processor elenpnents of an

I N, 200W whichapioyidespthenesttalt Telgremynunications sprvice heueh mutirRgiongs diPees
realising.dfges tY%iﬁ%(? B?@E%&dg SumbdHhdPl=AbE & Bhe OhitbdRingddn@r adj unct

processor” el enen provided by largely proprietary
conmput i ng pl at f Stamelardsmivaye oheamhideelpped By ta [nrumber abrasgemigatienfoeieh ons

of the contyol ocessor, f .SLd t. (o] e pslgn.
These car FPPRORBRST RTS8 ket A B4Ry umbersg REPIEnCoN
pl at f or mecorip6herits Mang BTRthessa bbmpanantsadrt éderaifiedtinFigyret e ok thaldsawvings
referred to as, data processors) - .thereby reducing t cqast. of

bl at 1 dm Which Isgueanamatiaiagiarh gb e FEbenreabAogsIEdRdRls fudlfs dpe
for contigyois logic £ theC RVanbodielii ihycomsliter pradriamist gxecatingtarh eltherse

expected of a nodern ~ communicatjons network tended to result in the use
of fault sesvisemantrolppingdSEP). o6 apARRNGEPAPCesSSBLIPE SPOWPEt enrs. -

The present invention is concerned with the design and organisation of the

computing resources realising the SCP or adjunct processor elements of an IN.
20 With early implementations of IN systems, the computing resources realising the
structure, i.e. the platform, of the SCP or adjunct processor elements of INs were
provided by largely proprietary computing platforms - many of which were little
more than subsections of the control processor from an existing telephone
exchange design. These early implementations were complemented by second
25 generation platforms which used commercially available computer systems {(also
referred to as data processors) - thereby reducing the cost of the platform.
However the stringent requirements placed on these systems for continuous
service availability and reliability to match those expected of a modern

communications network tended to resuit in the use of fault tolerant, all be it

30 commercial, computer systems.
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I n eithermﬁja% e practice has been to deploy systens as pafRsof)ddoss tO.
m ni m se the rlzg%ghof total service outage. This has led to the

i dentification of an I nherent weakrpess in these platfornms since there
IS the need to naintain service data in synchronisation across all
depl oyed conputer systens. Wiilst this is not a 5 ?robl em that.is unique

to the tel ecormbraitiericone thedRraetice ham Reendr deployesystem A3 IPEEF RA"E Conpl ex
s the 1 GRILRIERG fitk BF PGY SeRId BLARES FhisdRaddd1id) thd)Ridntificatidri BPwRal es

BF Ry S |
so as to mnimse the effects o at a synchroni sati on on service .

oper at i orinherent weakness ¥hthesbovetfdane sinseethers isnther aepd Fe maibtaim ggryice

|l ogically,led to the 10. | i | f ' PROGES S ni ques
for sol ut3BAL" SYNENESFERT §¥n§°%tcs)fagla&épq§%e% ‘F‘ﬂJ'g}E 6%%%?%%5{% ggﬁlggh%gf t:!?%??Lizjuse'
and al §0 groBlchorimat e i aiiqlé ttp aime telecegmianjcations Indusirat iwlkat sakhs athet he

Tel econmuni cati ons | nformatign Net wor Ki Architect N tJ
(T NAc ) RGBT atp 1 raHISE 19 Tk, UPERE e A5Ma o BhvenisaHal Uagh by
to bring yaB¥cdis (d6€96 tSThiAMMIEE theC @FfeLtss ioP Ndardesyricheanisaticparns. sdrvice
The concept behind using distributed processing techniques in the

real i sati@Rerafion-N service control points is the aimof achieving the

desired avafhabiddveY det@bbBhts tahdaréhuireHients MHavdg lodiditlys midt war thebased |
redundancy afforded by distributed systens, This allows conponents of
an appl0i davestigationef distibuted prasessing deehniguas tar rolitions;to; tbe Rrablgmsceh ent s
or requesters of a. ti eLsy O ' il aRs Bteddity.
functi on)st'c\ﬁrqlﬁ%h agglr‘léér{%a iagg g%% Feg'gs}éi éﬁds é\lﬂiggﬂai;g@l‘ ﬁ‘?gm@ rle.s? linént to
failure dattidtives haichbas ithy THleconiraihiedticnsminfoenatiary NeswarkiagriArahitscture

replaced at run-ti Y~SENMplLY sel ecti. af | " Sle B nt .
An exg%ﬁ%"'ﬁ?‘cﬁﬁ'g&)ﬁ%ﬂ{# vf”ﬁri' 'sltgg'gﬁ?gch{g%énsgﬁg’g%ﬂ}oeﬁ%?"ﬁe% lFt;{-'hee ré‘%ﬁﬁgs
whi ch is @ bring AEA§BthEsdlissgesate akohblasishravet tecenbyeaschitecture of a
service control _point of tge .2? n.etv\ots{.ﬁk .gf Fi ur e 1. niques .in F'{l_%ures 1
and 218 e descr TBRdCPRFaREt REPINAuging SistrButedr M oesRou AR ERdiMg of
t he backgrsausstic dihfN PEsieBt chy&iNpbits CiRNtie divdd on ddhigwiher thiec desicedonl-y
certain conponents of the intell ia}e‘nt network as fol Iqo]md An f%?‘?r tions
and suppopyailgpitenselialiity) andfese tiPeeh TR SPEUErR bARh AT usiglangy, &f s and
SUpport  sysUeRpulel Gy Llinid THIS bASRE cBAPBhEME &idh applicatiort t1Bs BedKenriatoor k
domai n which real i ses the tel econmuni cations networ ks . controlled from
t he pl at f selfncontained entitig® (@gy.3climms or requesters of a function and servers or
PCT/ c%%b‘/%?&gr%entations of a function} which can realise applications which are highly

resilient to failure due to the ability of a failed component to be dynamically

replaced at run-time by simply selecting an alternative “server” element. An

example architecture of this is shown in Figure 2 of the drawings which is a

schematic diagram of the structure or architecture of a service control point of the

25 network of Figure 1.
Figures 1 and 2 are described in detail later, but a sufficient understanding

of the background of the present invention can be had with reference to only

certain components of the intelligent network as follows.

An operations and support systems (OSS) domain which realises external

30 operations and support systems, including customer handling etc.

A transport network domain which realises the telecommunications networks

controlled from the platform.



A distributed service control point platformwhich realises the
functionality del i vering advanced tel econmuni cations call handling
servi ces, W@ 8832281 " Fr eef one", cashl ess services (Calli nd@HFRISAN0R03) .
The SCP connects to the controlled tel egom*runl cations networks via an 5
appropriate signalling neans. For the public swtched tel ecommunications
net wor k (PSTN), this is currently via a nodification of ITUT (fornerly
known as @Cldfdtkibuted Nervicéi @ittdii pginty latiorfir afidch ecbaligesash8ST)nctisnalityt he
Intelligent Network Application Protocol. SS7 is, a general ~PULDOSS

prot ocol dnlivering astvapepd &@%@W”ﬁ'cam"%ﬁéﬁ?‘%‘ B\?r%‘@eﬁr%‘t"g ?\efgﬂg

future, bubshiblsdicaQicaing Cardgeant mtter for the 10 purposes of the
present invent gnal I i ng’ messages flow from a-

control | ed swi thmeo$CPmnP§mS to the P@m'féﬁiﬂ%’dtﬁt @%%mbl"'§é?‘&“§:€e%?'tk§kﬁ'ﬂg’"p0| nt
(SSP), aPRPoI Igg | laflg gIhES aﬂ@t QP 1) hggllc swntEﬂéﬁelgé’&ﬁmﬁhctaﬁﬁnssﬁ&wak

practic | ng vveen an 1 hdrvi dual pggasses
vi a one or(PerN)e thiy & tmdenamlse vid grmlokilfwgtlpn enfslfTM*Td@rmesl‘/( lsmnsyl asy

nothe . Nebfoaanafing sHelt (YRR, 4, BRaPey hootind v Trellinb NGRMAE <L

transm SS'AQﬂm@bf & Pistocol. S8yeid a)geﬁérei perpoisa airotoegokand mmynbe replaced by a

The SCP conprises a nunber of i cal and. | ogical funcj. Lre
ol ver , waRGigLPumase pRBEoLl 14 Beits, G TUa 8o SHIGLRARmaRE 1e%the ©

I ncl ud p%Pposes of the pPé¥ent friVlehfiBA. servers whi ch prow de the phy5| cal and ...

| ogi cal functions realising the serV|ce | og wor k
control signal | iS& isianallingc eesspges flovyy "é‘i‘a?rpF%"téP'@Q?s‘é’étFUe?f the rch
[rans! at eseAfthOid a3 H98lide  wRERM gcp&.ﬁt (S5P, 3B ARRAMg %?nmdt%ﬂtm
protocol for use w he rest o form

i nt el | i gerfbrie piapthef dhe SOP) lna:pa@ma.ttyemgq!ﬁﬂmﬂ betwean war*n‘bugiuglpéz%i’ a@nd
functions Le%ﬁﬂlaaﬁ\’é"ﬁt ?é gu%h F YAGES 'fe%H\%gla@é sé%ﬁ"ﬁg qm@%}%ﬁgt(gTPE{P'a@&

messagi ng speci al  reso data server
capabi f 5t manrpaQ\sigﬂﬁ:mgrmmgmahmm.ammle olneyrrfessagﬂs to be rewsed)mathe .

B e o S e o P B8 o g
into a forygegritphermiinatindieqeipiehfial OSS systens and vi ce-versa, ther eby
i e chsCEoprics s hasbs of By B Ryt i T
:Dgfl_/eg;gg/ Or%'\ggle'?ﬁgﬁag%faﬁdh&a@@?xérgfd% to be realised. TW&Q&J&&3B§AncIude -

20 applications servers which provide the physical and logical functions
realising the service logic; _

a network control signalling interface server, for example a SS7 server,
which translates network signalling protocols into an application orientated
protocol for use within the rest of the platform; -

25 an intelligent peripheral (IP) capability to provide the various special
functions required within services, such as voice announcements, voice messaging
and other such special resources;

a data server capability to provide a managed data repository for all
customer, service and management data associated with the platform;

30 an OSS server to manipulate management data originating on the platform
into a form suitable for the external OSS systems and vice-versa, thereby hiding
the inherently distributed nature of the platform and simplifying external OSS;

management systems for providing internal management of the platform;



ot her servers, as may be required, to provide new functions, interwork
W th other tel econmunications service providers etc; a .,
collectio | ous physical conputer systens interconnected via -
appr opr i at%‘éBB!c;{éfl%%ommni cations services (e.g. a transmP&I{ERB0003n¢ ¢ o
5 protocol/Internet protocol (TCP/IP) data communications network, for
exanpl e, a | ocal area network and/or w de area network); -and

a set of software mechanisnms realising a distributed processing

envi ronnent whi cithemadriverse xascotaynige geayted: rtoppyidensewofunetiens,c intenveorkhe
dat aconmunj.cat j,0on [Vi LN nner ich is largely hidden fromthe 10
applicati M P%)hgerrgﬁ%g?wmg’ﬁiﬁ?hgggﬁgﬁécuec ?nggﬁ Sércm' ng to the docunentation
produced by the eOgjotettidvhndgedrious Shpsipal( Shiaputen céysasms hint&edrnbected)j weat
Request Broker Ar chi%qe}cture g,CO?BA%. . Wil st the ai ns of

adopt i ng ZPRIAPYIAIS L LRIaBIBRURISAHEN Y asBY VISP ut (%% ae transmyg§ian ncontrol

t hensel y eprétdebRIntdrfe plitb&sl (TOFARY data Fohdrheritdtions @atvdrkPEdrCatdndils, kN 1 5
wor ki ng out real solutions in practice. One of these issues relates to the
i npl ement 42GabAres netmeork apdisr pvide FreonetyasklaaPting i nterface server and how
this = connects {g tdye Lkar! |Rlcdrdhi OFdalisinh of distritiedd | BrdliekiiRg DY
three main design | Ssues: the need for multiple signalling
channel s teovisemmnent whichcenahle rexescpting demippted prognires tf isteredtt aiedbs cal |

i n progr e%%} ycommunications s?ehﬁc&eqﬁj LOFnaﬁHLJi 'Eﬁtisbwgg&dwadien ]frja t{:e
signal | i ng channel's P RCRTeVE e esi red signal fing message | at éncy
(whi ch10 elapplisation tphegrposterdi aichi ag gedduets conpendeg ved thg dseursgntatiod

(1200 Loy fo DBl SR OGT SR R B 1

physi cal HHegnast BriogeCArshirebture (CORBAY red and hence signalling circuit

i nterfaces, whi ?& In turn is f/el ated to the nunber of se[far at e physi cal

conput ers requi redEi HeeaHSyPY EHORBRP distiikuted preeessing baspd RRIVHORAIE of

peri pher alygblehf thdmsavess el dre #0arge number bPifRBUIBEE dHRihidBighs tiRe

di mensions required to deliver mass market services on the PSTN, the

nurmber 12f VWHkiidc Ut ctedpuradytionss ieniractieRi Qe @Anthese isgueedrelies ptey dheal

machi nes. ; (BI-LY-0 i pes t O : A lycat i on
lrﬁ?lﬁ SidPOR tAE né}%f‘o(i’lf h‘ﬁ"*ﬁ@é ?@ﬁoatngm‘r@"oflr{%ﬁac%efse%r and f\gyaf[tlg@

processors ere 1s, therefore, sone formo

1

5 connnedts apitbascontrolied kraigporé mekworks. TOR/ ik Ririven aor tree ndimdesigonnect
t hese iss%ggputer systens to enabl e access to the common application
processor s and

the need for multiple signalling channels to achieve the concurrency
20 desired (number of simultaneous call in progress);

the need for sufficient bandwidth in the signalling channels to achieve the
desired signalling message latency (which relates to the post dialling delay
perceived by users); and

the need for multiple signalling link server systems to achieve resilience to

25 failure. '

These factors in turn determine the number of physical signalling channels
required and hence signalling circuit interfaces, which in turn is related to the
number of separate physical computers required since a given computer is limited
in the number of peripherals that it can support.

30 For an SCP platform of the dimensions required to deliver mass market
services on the PSTN, the number of physical computer systems required can
exceed 300 physical machines. As these macﬁines need to interact with a set of

application processors there is, therefore, the need to provide some form of data



ot her resources. The data communi cations network can be

real i sed.as an extended LAN, 5 1i.e. one which uses WAN el enents to
connect i M{»98/323%1 |ANs, or by using a single LAN ar chiRCGI/GBABHO0003
dependi ng on the nunber of conputer syst§ms requi red and the

technol ogy choice for the data network. In either case, any failure in part
of the network (LAN and/or WAN) can result in a conputer or group of
conputers commuhesﬁéﬂsngnelt@emt(?dnéﬁaﬂm shecPaBt n@dwdrke 100 mMetddnBett these
system- this is referred to 0 as network partltlonln The
article " nomnutgmswewntq snaklggacegsshia dke (FOEMON t3RR '%@Wﬁh@é‘ﬂ;essms and
Intel l'igenf WolLles Py Masanori Hirano, Yasuo Kinouchi and Takashi Suzuki ,
1 5th Fnternatlonal Swi t chi ng Synposium 1 995, discusses design

i ssues of an | N'b‘mrdataecommunmmmnelndtmquan beavealiged asi am rextrnded LAN,
configugation, and distr e bas | to
perfor ndé&- ngl%h'cgﬁée? WIRQbI?rﬂ? ét%%% cpmgi'y[gouédsl_ﬁh}’s' %%9 J&‘ingoé ﬁg?érl ty.
A servi ce LXNitatsHiteig@iretdependidgodr lnlee:lnbmhengf aommbarsysftematreqwmmm @Iuh

functions, where the functions, are | db luralities of respective
nodul es, ée(jh“‘g‘éﬁl\(/lcgg"’&ofﬁf Be q?ﬁillﬂeé ge seéﬁ\?fé% %a?'éy %L“UT“ dq part © o e

The arti clatwont qLANIQRE/oNWIENIK c8i Ste8 Ut AinC Bi E6rablites” oubigréiﬂmb&l covhp@fers

Fel dnman, Annual Revi ew of Communi cations, 1996, djscl oses g of active

r edundancypesaming isejated é@tﬁ‘bm%l’e%ﬁﬁb%"muﬁﬂé iR §KSIEM 1 Fh'%r% FedFed to

net wor kq d&m%ﬁ‘t oqllgngensurl ng dependabl e service. A high- capaC| ty
cluster-base service ntrol point is described having nulti

front - end procesAcsardiogt tond sfefdt fspect of theepeasget iNveAYporthenis P@l‘!t"ﬁ*ﬁga" and
mul ti pl e ba [ [ [ S
Accor di ng TSNt  SrEERREfSae Mol havio [ sehViBd SHARRY ERLIGTNSSD o
intelli gerttommrmiimg\aqmmmwsofnmmmelsvhmhm@ painse (SSR, swet\otm pontrelrfuntten

SSF | f
(er V|)ce c %“%9%% %urahgd!f seiﬁ%%/: &' S OEJINSP a?m( grsggp‘a"'

cont r ohspararisied kiddtibn (STE) &oﬁipﬁaﬁtigl atﬂ@agﬂohé almbﬁmgfwaMfeop0|@STFTP) and

conprising at |east one signall transfer point (STP) and respective
si gnal | i nJeFPeftye signanechinkset :h network: each SCP conpri ses,

si gnal | i ng recei ¥idnIsOR@BAprises,

5A a distributed processing architecture conprising a

plurality of data signalling receiving mgan§eessors each connected to a data
conmuni cations net V\D.rakdlstnbuteqh processmg arcﬂfté&ﬂ&?@oﬁiﬁ?@m@hatpl%ﬁﬂl datdata

processor can comunicate wt t her processor, and
20 processors each connected to a data communlcatlons network
arranged such that each data processor can communicate with each
other processor, and
a network state detector means arranged to detect that the data
communications network is in a partitioned state and thus unable to
25 provide communication from each data processor to each other data
processor, and in response to output a predetermined command;
each SSP
{(a) has a stored list of services which require the use of the SCF,
each service being associated with a respective preassigned service
30 type, this being either a first service type indicative of services that

may be processed by a partitioned SCP or a second service type

indicative of services that must not be processed by a partitioned

This Sheet Has Been Rep | W‘\;
T -




5 a network state detector neans arranged to detect that the

dat a . comuni cations network is in a partitioned state and
t hus unab%gékn%l provi de comruni cati on froni,gmggms g
processor toO each other data processor, and in response
to output a predeterm ned comrand, 6 each SSP 10

(a) has a stored list of services which require the use of the SCF,

each service being associated with a respective preassi gned service,
type, this being eifllels arrangesh taseespopd toypach gall wihich getates dp\3 S8Y ¢hat

may be processed by g, ptd ihd QRE b S8EFAbYEARAMIRS Front Gné Yhbred list its

I ndi cative of servi c%% t hat nust not ebe processed by a partitioned 15 .
SCP, and ay@8La Predassigned service type, and by sending to the SCF via

PCT/ GB98/ 00003 . . . . .

(b) is arranged to }'%%ggrﬁaa fnc?sgé%%%s'ggfll h%’?%ﬁ 'S égpef ge'étj @g} \\/'\llhé%h the
requirisng the use ofSSPheasSifittebthebbedimdiserivicenypdyearst ored list its

associ ated preassigned service.type, and by sepding.t,o . the Vil @ pr:

(e STE oAl dagEodnEhaToara0e gl SeplPEmaryR homedey farbisonnent o,

SSP has Wdckivify htangdfadheeSICre vt et I$Fe and dtranged ttbeeeporsd b6 ovcalpr of
nmessage signal control neans di sposed between the, sSi gtnal i recei ving

means of s#d Poesetenmined rommend TaMh e RRRAPTK StRIERIR %nff%@et?vpfhmg'"g
sai d predgbal ?‘rﬁ'r%g st duhiER M pRFMAS tRsknisdidt &f Aft RfesQ4gd BRMAGIsD Yo a

[ S
changi ng oma first state, in which it permts transm ssion of all
messadkd sbepraidsstatey im witich #ddoeks transraission oftfllonessags| ignals Whose Hesdedn of

all nessa eee_siinQ%loﬁtaW§§daﬁﬁlogﬁewice tlg,?gg'e field contains said second

service t Intel'l1gent network of the present
i nventi on, nessdyes ahriomllident networian$ pe presentimlentiogu esdssages How tes

whi ch require a conmon view of sone. ervice.dat a - | NQ)
can be ref@BtRY" s'}?tﬁ’é’ﬁf 633V3?'8953%H'°§s s‘é’f’\ﬂhc Rt haerco%g@gp a‘l%?!l'Jngggs(r%%Q
functi oni pgrvider date@qe.3y. Yall queuing) can be Iréietlsd sthes & avaidistichiagsslvicerajther
recei ving neans of each SCP conprises a respective plurality of

si gnal 19 nfpiling 9‘23?‘%",""'5?'@9&'@6‘?93@&1 d message signal control means

conprises a respeeis (ehdrERNSdid SHraNingOriceMing®mebRE of a8dthSSQRaddrhpgsesed Ver .
In INs wherein said signalling receiving nmeans of each SCP conprises 20

respect i veespeaties inlyrabity of gigarRllinggsyuerse mEetemplyusajd Fatssaar LI 1At
server | SmeanF CORMREEE D rbshetiRk YraMshiissio cottFslier PoredRhadhihyalfdy seriBssage

signal control means conprises a respective transm ssion controller for
each of said pl i &N$ twheseinsTid signalling receivingomepes 1| sache8ER $9MaRS#Ss&i on

Controéd eFesip%cg\ifépﬁﬁr%ﬂtyﬁtoft g’iﬁnél”ﬁ'&tée?@ergf artnti'eat least one signalling server is
connected to a plurality of STPs, preferably said message signal control means
comprises a respective transmission controller for each of said plurality of STPs.

Preferably, each transmission controller is disposed at the junction of the
SCF and the STF.

25 Alternatively to said transmission controlier being associated with the
SCF, said message signal control means may comprise a respective transmission
controller disposed integrally with the or each STP.

As the SCP does not switch isolated segments of the platform off, but
merely controls the message signal control means, this avoids calls, which are not

30 dependent upon a global view of service data within the service platform and could
otherwise have been processed effectively, from being rejected due to

unavailability of resources, and reduces the likelihood of further failures resulting



SCF and the STF. 25 Alternatively to said transm ssion controller

bei ng associated with the SCF, said nessage signal control nmeans may .
conpri se WQ8M2% jve transm ssion control |l er disposed iBGTGBW0Q03y t h
the or each STP. As the SCP_does not switch isol ated segnents
of the platformoff, but merely confrol s the message signal control

nmeans, this avoids calls, which are not 30 dependent upon a gl obal view of
servi ce delom WirigpiiRg (019 re€sséingelont airboridntian eneaining functiohdlesigmertshefvehebeen

processed effectively, frombeing rejected due to unavai l ability of
resour cesN-and reduces the likelihood of further failures resulting _

WO 98/ 32291 According to a second aspect of the present invention there is provided a

PCT/ GB98/ 00003 ) ) o T froma

ri ppling eérviseocentseinepin® {SCRr touriset incan dtalligenly compuinieatiansdretmont.sthef ¢ he
I N. - ding to a second aspect of the present invention there
S prov5| dggpacom&?sg'gévi ce control point (SCP) for use in an intelligent

conmuni cat i ons netdistrikytetheroéessiEg conpitectiurey comprising a plralityt iof bdetd

processing architecture conprisin luralit f
processors each PESHiTERPe82% 0 C 8" YA 3gct§n?m%t%é%é f"gTr‘lls"qgéet?bv\%Sr ety ek geanoed
such that each dath M£C@achr detan proceesar Cade wommubinate owlitr each other

processor, and 10 a network state detector neans arranged to detect that
the data communiPEeg8s8A%s @ network is in a partitioned state and thus

unabl e 0 sPARWI IR sEARTAEIEGRE iInWank! #PAnged RAGEteSB it hO (RftS Tonirhumiagtiont her
data processor, and in response to out Eut a pr edet er m ned conmand.

Pr ef er abl petwark iscinvi pRriiticned Hateand thieanablestaiprovide, gomMUrRPOsNfIPM s es
15T eSpeCteécV,I? Ja{té ?)tro&esggpttg_reagﬁ%el' '?jag@fbrﬁo&@ts@r, peerJCﬁﬁ?Qgpon‘@@fCtB &t?tﬁﬂ?(ét Ive

first etector neans being arranged in accordance with a firs
pr edet er mpnetkteingoed chmmand.t o detect that the data communi cations network

nas become par Uil @ngd Dhe neryifls¥ite Uetbetol WZREGE Sifbu ysaﬁgggé.ggﬁg@g ved

by its associ at processor . ternative

comuni & atréspestinet fivge kdeteotor i means ipl eact idaya qiro28ssornteacb orespettive fivskes,
each node being connected to a respectiye pluralitl.y. of e . data.
processor Q,et%mg' F‘ﬁé"ﬁi’ﬂﬂ@r yra e'"d%“‘t"@f:‘{%‘rcer?@ﬁﬁsa f'>s/st @6?1@‘?%?0'{‘88 aiglorghm
respecti veooféresf thhe tHat aatdr eepwmaicatidinscastwork hhe bestese matitonabiBCctive
dat a processor. being arranged to nonitor jnterprocessor nessages
handl ed bynply§is of intRIGERSRA ANERSALeH FRFEIPIIRY 8 @SS caatgg aamcgsaﬁ?frh a

first predetermAadn e, H¥Hadd combitiniddtRnd aletwePKTBeR iRl O pluralitposk has
becone partitioned by analysis of said nonitored interprocessor
messages. interconnected nodes, ‘each node being connected to a respective plurality of the
data processors, and the network state detector means is constituted by a
respective one of the data processors at each of the nodes, said respective data
processor being arranged to monitor interprocessor messages handled by its
associated node and to detect, in accordance with a first predetermined algorithm,
25 that the data communications network has become partitioned by analysis of said
monitored interprocessor messages.

In a further alternative, the network state detector means is constituted by
one of the data processors arranged to monitor interprocessor messages handled
by the data communications network and to detect, in accordance with a first

30 predetermined algorithm, that the data communications network has become
partitioned by analysis of said monitored interprocessor messages.

Preferably, each data processor is arranged to transmit on the data

communications network a respective predetermined message at predetermined




In a further alternative, the network state detector neans is constituted
by one of the data processors arranged to nonitor interprocessor '
nessages- by the data conmuni cati ons network anc%] i N,
accor danc‘gav%zgé first 30 predeterm ned algorithm that t %ﬁﬁgﬁ‘ﬁﬁay
conmuni cati ons network has becone partitioned by analysis of said

noni tored i nterprocessor nessages. Preferably, each data
processor is arranged to transmt on the data _comuni cations network a
respect i iimps élaceardenredwith ssapongtprpdelganivediaigagithm, and the nefyprigitateng

PCT/ GBS/ Qqugtg means is ar an?ed to recejve %aid predetermined message transmitted/8aS 1 N
accor dance W th' & S&con predeterm ned algorithm and the network state

det ect or theardatas camraumjeatidrs rreteiovie 2afld ipr @desrdamden evithe ssfid) e second

t itted .t t l.cat | f ' ith
Sar - secdiadsmrminad BT AR BPE R EIRY corier i BPREAER SR o o

upon det eigtk @R rédeplionofla2sdid pfedeesraphédmesbage. sai d predet ermi ned nmessage.
More preferably, the netwp at e det ector g%e;ans I s .arran '

k st d _
accor dance vi t iMOSF GPEERaRY. pHFEa MR hett2sE PR MRS o qiggoed in

transm ssiQibr@nce withsaid s6¢dHAOSRAERIMIrRESAgErithyn fo Sebtl tisatranpmizerssol  as
equi valent to the transm ssion of a said predeterm ned messagé:l t he
g

sai d dat aalpripterpEAResseindNes§age PY ans Ao Qaﬁaaiﬂi"ﬁ?séaét%‘r rﬁ%‘@"?fﬁs Sn the
event t ha{raﬁsrﬂfsﬁggtcﬁénﬁgﬁdgljteﬂgﬁltrr%ir@d messédfe”@y h?ésﬁbf}fb‘ii%rééélggr,té?ﬂ i d

data processor ed a nessage oOf any ype.

Al t er N& i wrehgmit @asdid gaedetgmmioed pwssage dy therepeat that a predetasminadhignath of
transmts_an ,interprocessor a [ : ' t he
Qe 15 T8 18 SePEREAae i sar St raSiitdl Mg Plnbhiflf o3RRI A

t ransm sstyp@. of sai d predeterm ned nessage until after the end of said
| nt er processor

e. When the net t d QL.
o i ot 11 but od ATAENB SBEN dath UBHETIay ol Bretoty LGP BEAC PR docn

tector means 1 n each

dat a procqgsshits & MBiprécedonbstagd e substantialiprtkie Saatec tidet astthe dwans
may further conprise, associated with each data 20 tgrdoe?essor a resggc.tive

second Bdetimet tor transraissigp i Sgid; prgdstesmyingd mERsage, W UFPFBIFs & sai d

pr edet er ny 11§ dFst8ASiRed message until afYdtoReldhd dtalaf nESTPrOEESSOrirmessagel wor k
conprises a plurality of I nt erconnect ed nodes, each node bein

connected to a Whasedbe \netprs Htatey dgtecteie means gt disiytesd sﬁS‘_rds compESete
net wor k SF&E@C&'\% %?étoé?_‘ltggéwt Jéa%scfﬁnéédht Héfadpll?;}fe&oﬁﬁas nRstRRAEH VAboRBEtIRE T he

data processors at eac nodes, as mentioned above, _ preferably
each sai dnewegécstate detestaf mehps daey furtbere semprset assaeiptast Withe eaefh dlata

const Ié(ft erS a W&Pagerr focrtivtehgegoa}‘ltoa d%Eé)cQgFﬁ'ﬁéa%sa§§l'O%E%tc§q Wiat Qaiht-ﬁack of .
respe vB9F65 ane’° conprirses a respective secon e?ector nmeans for
det ect i ngrexeptibf off acdaid predetermined message.

When the data communications network comprises a plurality of
interconnected nodes, each node being connected to a respective plurality of the
data processors, and the network state detector means is constituted by a -

25 respective one of the data processors at each of the nodes, as mentioned above,
preferably each said respective one of the data processors at each of the nodes
constitutes a manager for the data processors associated with its respective node
and comprises a respective second detector means for detecting a said lack of
reception of a said predetermined message.

30 According to a third aspect of the present invention there is provided a
service switching point (SSP) for use in an intelligent communications network

comprising a service control function (SCF) comprising a plurality of service control

points {(SCPs), the SSP :



reception of a said predeterm ned nessage. 30 According to a third
aspect of the present invention there is provided a servi ce sw tching-
poi nt (SSWO%822%se in an intelligent communications networ RCT/GBBSEIMS; si ng
a service control function (SCF) conpriging a plurality of service control
points (SCPs), the SSP: WD 987 32291

PCT/ GB98/ 00003 9

conprising a stggmgrisingta breielistigFaervibes WhicH riquietthe ussefahetSGF, 3@Eh each
service being associated with a respective preassigned service -type, this
bei ng ei ther a $¢rvige RYiPg aseotigsd Vil @ BFRACUYE grg? igned f?fé{tcenﬁgpebéh's_
processed by a panhi birREled FER Qendcs AGRRdindRiativECot YRevicBSli it HRyObeS
services that must not be processed by a partitioned SCP, and .

bei ng arranged pwceessshiby & oastitienachSCRyeT ch seeend ssrviee dvpeivdicatiye i ri ng
t he use of the L] [ oci at ed
preassiesgned ser\ggg'g:egégg?%g’hghggbéhﬁf%?%ngygﬁnﬂg{s‘ggid ﬁg\ﬁ/’f ggéa service

type field intobwhgcirdriged $6Resmmdira esamcalhehidit ealates toar servicet npauiring0

A di f h h : ' [ Y | dad
S gnal |1 g r andiersBoPhng SToF. i SRANTR. HRM Nobl Roieh T e aRe el

net wor k CONBfdashiafied sehuitaltybe, @id $orotitpattng b ahéswmgpdhaving @SSRsice and
a service control ~function SCF%,‘ t he STP bei ng | n%egral i t h nessage
signal control feieldinto ybigh the S hagpaisten theaRAPEY SEFVISe BRSyet er ni ned

commangh f rom t he celfaily 16 Refiirtladgedtck the présérittingdmich there Whipedvided a
transm ssion of all nessage signals is permtted, to a second st aﬁfe I n

whi ch t r asignialipg dnansfenpeitadSTE) damuseviRoar intelligept coppBURIERRNS: BRIMPKs
sai d second seryic ' DETIN: ; SSPs), arf GOLERE Eenwolf i fLH
aspect of C?Wgﬁﬁhﬁgsgrﬁ'%}%ﬁve%{ i%%h"}t? e%{%rgﬁgplpc?\ﬂtgle(d as) 2 met hod of o?)erati ng
an int el | fgeniondS@FiMihea3 TR heingdttegrd with cresseap siosakcentpd means arangedof

service switchin Qi nt.s SP er i '
conpr i oi niP TR AP TESe8s LR R4es BB RpY spiAN tBnduiser 8 frfghng fom,
transfeg a firsf btaté,i ianwhiShRyansaissiors ohgll aedsegs tsigmats isippnmittéchgota ageringr -
point (STP), in which network each SCP comprises a di i o
processi n@ga&?cm Y"@E&W’E“%Wﬁﬁops‘?fﬁaeﬁsage S'B’I‘%? 'Sy Soef'v'gattgg%)rf %(‘?:}egg%tra'snseach
connect ed ghfa fbcdal defacatypetaino® permittedor k 25 arranged such that each data
processor can conmunicate with each ot her rocessor, .the. net h\ﬁg?d@f

conpri sing the #cseidipg to a fifth aspect of the ?f‘fie?‘ﬁgﬁ"‘feﬁ‘ﬁgﬁéweé%ﬁ &

services WiihBq F&QHﬁ;ér%tiB?eadl%ﬁe@iﬁeﬁhféo%unicatiqns network ®ffdh 86fpriees kei ng
stored in association wih a respective preassigne ice

type, 20i piuselitygobiseneice aswitphingseeipte dSEfpk ?n%ﬁ’&igﬁi gentge! é‘éwi%‘zzééﬁ)

i cat | va B BHE R el oF Mekyioh SR o oiie SCRSEBHY bl Eng dhester

function {STF) comprising at least one signalling transfer point (STP), in which

network each SCP comprises a distributed processing architecture comprising a

plurality of data processors each connected to a data communications network

25 arranged such that each data processor can communicate with each other

processor, the method comprising the steps of :

(a) storing in each SSP a list of services which require the use of the SCF,

each service being stored in association with a respective preassigned

service type, this being either a first service type indicative of services

30 that may be processed by a partitioned SCP or a second service type
indicative of services that must not be processed by a partitioned SCP;

(b) detecting that the data communications network is in a partitioned

state and thus unable to provide communication from each data processor



(b) detecting that the data comruni cations network is in a partitioned
state and thus unable to provide conmuni cation fromeach data processor

WO 98/ 32284 9832201
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to each other data processor, and in réeponse outputting a predeterm ned
conmand,; (c) receiving said predeterm ned command at nessage

signal control nmeans and in, response changi.ng froma first
state, in whi cHotacheptier dataprocessor, and in rESRORSE GHTRIAY 2 frECeRFBINeSgnal s
to a second statfnmiaAdhi ch it bl ocks transm ssion of all
message signals whose service type field contains said . second
service type; alsll receiving said predgiefginad eemiged SPINeISaga cHIRE| LoRkPlch

relates to a se FL&? ah@GH! lreisﬂgngeheaari%ng from a firiSstate,l MEwhidh itOyerfiiisai ni ng

fromthe store Ist 1ts associate preassi gned service type,
and byb5sendi ng trangrhigsisarofvalbmessag8Tsignals, to a second spatgs iywhindvitridoeks -

service type figld int. i 2 it t ; . : ai ned
service type. transmis ‘8"m§g'2'8?"$%?§§%o |§rr%dtsléo%%%%%eefs'gﬁtc%nﬁvgsn? P{gn wil |
now be descri beskdayd servieayypeh aedanpl e with reference to the drawings in

whi ch: - 15 -igure 1 s a sche ic.diagramof the structure of a

known intelli ggﬁpongn&@f\mﬁ §§§s to eth rggﬁ wﬁﬁqb{??aézeit?g seryice requiing eagr'am
of the structurgsdfofd ther 8CFE BPNbhRiniA® ftbm theOktdrbe hist Viey kasebcibtegur e 1;
Figure 3 is a schematic diagramof part of the structure of the service 20
contr 8P poi nt oprepsgianad Zepder YR i3Rdab¥ oensge 1t 2CFi vigr t%ﬁ‘spﬁﬁ %f the

present I NVRRELY haWRG a service type fidld A whidrStie SSPEREY WwrittlinatHeam of
part of the structure of the service control point of Figure 2 nodified

I n accordance wphthingdsseegnel termpect of the present invention 25
noEigure 1 tNepgilie siiingfk bPIRe dreiy iﬂ?éﬂﬂnk(\ﬁli w BeOdedtRBYR by
structure conprising a service switching function (SSF) conprising a

pl ural i t ywaf of exaswptesivith refirends togtheodratdngs38Rehich?2, a service control
functi,an (SCF) conpri,sing a Pluralit S I ty ol 10 SCPs
14, a1gl urali tyE'quPq ﬂt'él ?isﬁgﬁ?”aﬂgr#%rgpa g%e st }ébgr)g ﬁfgg l{)n%lxrpgAﬁgﬁlg?étMi c%

i s shown, n@&wagkVi ce managenent system (SM5S) 18, 30 and a signalling
transfer

poi nt s (STPo) - 460pEeE rctnemstcagrarL il e siuctire P B RerdE rBFS Helh ¢
known,  of #eRet@lork BEFiRERS 11 2 act as local exchanges and are connected to
a plurality of Figure 3 is a schematic diagram of part of the structure of the service
20 control point of Figure 2 modified in accordance with a first aspect of the present
invention.; and
Figure 4 is a schematic diagram of part of the structure of the service
control point of Figure 2 modified in accordance with a second aspect of the
present invention
25 In Figure 1, there is shown an intelligent network (IN) 10 of known
structure comprising a service switching function {SSF) comprising a plurality of
service switching points (SSPs) 12, a service control function (SCF) comprising a
plurality of service control points {SCPs} 14, a plurality of intelliigent peripherals
(IPs) 16, only one of which is shown, a service management system (SMS) 18,
30 and a signalling transfer function (STF) comprising a plurality of signalling transfer
points (STPs) 40 {see also Figure 3), only one of which is shown. As is known,

some of the SSPs 12 act as local exchanges and are connected to a plurality of
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t er m nal swR8B2291a | ocal access network, not shown, and sonBCEGRI§/E0003 '
SSPs 12', only one of which is shown, act as trunk exchanges.

For information on intelligent networks'in general the reader.is referred

to BT Technol ogy Journal Vol .13 No.2 April 1995, the thene of which is
net wor k 5ne{v?<5r‘§| 1drPETHE 20 via a local acc%@@hwe‘@@%rl@-“nétsswm afdt sonid o iRe21
via a respéective network signalling l'ink 15A shown in dotted line, and

each STP 8$Psd zcoqvinenhetQ:f vahlpbs%ebewveam 2% HHDk gxchanggg. SSPs 12 vi a
respective net wa ,.—ff 9{1‘% Argﬁg ﬁﬂgﬂ@%ng nefivefkQviA deﬂeﬁ:‘?%@%édéﬁs réfdfld 1o SCP

14 is al so cou I'a an operational command |1 nk 17 shown
10 in dasrrefdedhmabgyanmranVb51BchmJAIpau 1995 hae ShBME 0Ty indieh isopetwerkonal
conmman link 17, and to a respective one of the SSPs 12 via a network
si gnal I5 nirteligrnogs and a traffic data link 19 shown in continuous

thick |ine. Each SCP 14Ms Eﬂogpree ®, arﬁ IsTPe21 wis bawapéd‘talesmétlwmk es.gnaumg
architecture of an SCP 14, whic I s _based. on a stri but eglw |ng

envi r onmehiok dSiAghamp e doted é'ﬁ?eﬁl“d RAFR PIP 12 5is pup EP BreRes Ywar e
techni quegs ddpsM 2 lvid P eLGvd REGHSTKAAGh IR 1 158 shBWnVllnd&tﬂked)bﬂiﬁcanan

support nultlple t hreads of control and multiple nmessaging sessi ons
with many S@Fhd4 islbjsectaupischia thenSMIs 1§ via an operational geramand link 14 SEEWH ed

toan g terg %ﬁﬁﬁﬁtéagﬂﬂslpai‘@ i$ UBRAGH 13 ﬁﬁk%ﬁs 18 VAP IR dpef 48RPkl 88mmand

provid Ing, via a plura OSS servers 24, and to
an exter nahktmr&m{)td arrespmivectmaaoﬁtmérﬁﬁPsmz visea rteh\ewtlelstg@GWﬁGdl"@aWrons

net wor ks control ] ed fr e SCP 14 . via U ity of signalling
interfaceaE‘ ﬁ/'é?é'c data?'nkﬂg e & %mgg'f eb'\?qé?{g)e 28 arranged to handl e

signal | i ng messagesgurerd, ctheneng showntmets’ftﬁtwalteen‘mlaltecmzel ok amn$4R mgm@ym em
known as | TU-T conmon ch%tr)mel

nal.lin em No. 7. The
50 coupledoedia aTAAADGEY BIOBERR | FyranTERt B Pblest Sgred hitihS
plural y§Y +ffeaaR@! bl‘B@Eésﬂﬁ? SofWareS tébhniques. It will thl]'éﬂ&)edltmﬁérénoﬁcedhat an
processi ng environnent of the SCP 14 conprises ur al |t ‘of dat abases

31, and aipdividypl obiest cantHIPRGE Twitinle §h@3dea9fsﬁonéfﬂi\ﬁﬁ‘da§w'tm dgegsaging

servers), ol?ﬁ"é NhicRe RiRGitdmddsiyespective plurality of the
dat abases gg&@ Wﬁ ﬁz ; I)I ses a data ggennunl cations infrastructure

(DCl) or 30 netThe ISC$41éo!§p¢QHP|Qd) tohen exterpplsoperations agd supPosh§YSMS o g
plurali t%\’/g)%n (g§§|§’|§é %%gﬂfﬁg?{&?&@%ﬁﬁnélﬁés)v f@ it o SECEerBRAg TENt

system ( tvvare mechani sns
(obj eckg) awanfooamrenrterhal triresport netsmmd‘onmm i(BN) 86, he. thectelecosppRICRHOAN as
conmon obj nee(%\tfvoll"lgsqggr?t%olgd #om the SCP 14, via a plurality of signalling interface servers
(referred to as SS7 servers) 28 arranged to handle signalling messages conforming
to the international signalling system known as ITU-T common channel signalling
system No.7. The SCP 14 is also coupled to the TN 26 via a plurality of IP servers
25 30, and a plurality of applications servers 32.

The distributed processing environment of the SCP 14 comprises a
plurality of databases 31, and a plurality of database servers 33 (also known as
data servers), each server 33 being coupled to a respective plurality of the
databases 33, and further comprises a data communications infrastructure (DCH) or

30 network 34 coupled to the servers 24, 28, 30, 32 and 33, to a plurality of
application processors (APs) 36 and to an SCP management system (MS) 38, and
is realised by a set of software mechanisms (objects) conforming to_ the

specification of an architecture known as common object request broker
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PCT/ GB98/ 00003 architecture (CORBA). This structure of the SCP 14 is
wel | Knowyg dkdabey art of i ntelligentyonetworks. PCT/GBISI6R0D -
shows three SS7 servers 28A, 28B and 28C of an SCP 14, each SS7 server

28 being connected to the DCl 34 which is in the formof a LAN. As 5

ment i onedarchitec®EP (CORBA) nFhiscamueoteof dhe SER yi4 s BShsknmvmyn 116e sk lof
signalli n%ﬁg" | i nks 1‘:5 but via respective network signalling links 1, 5A to
the two STERVMGNIARWE™S- in Figure 3. Each STP 40 is connected to each of
the SSPs 12 vi aFigu#®aCsliovss three SSVesrkersi 28%) 2BB@NHI 28 of aBBSCP 14, each

The SCP 14 al so conprises, in ac ordan ent L nye nt| a 10
partiti onPRd ?féY%"c{ggrbeH? %@B}?gf‘? R F'ﬁgg?ff \r%e‘{ \Xm"lf}' gslto ti" Fé"t"é‘c? r%%gn“s\s of

the g PhfehRBhed MHRNECPA)Y 8ot RoRASCtaR direptly tSGBIP@C‘tZ?dytr(etmek BighalBdg and
an out put connected via a link 44 tgo the two STPs 40 Each

of the SShnkeibdus viraspeativeanriaerk signelingrinks Jfota the tg STFs 0 shown
hear t beat ; TRERAG S, (B STPusH Y ddMPebteRdfS Yalh NiidiHEEBERE S Divid hesgucasent 15

[ nvention a predetermned repetition rate (constituting the
second netwerketigmatingelinksl thld.i t hm of the present invention), e.g. every

fifteen seconds.p lhgnp 14 @:ggggﬁﬂ se@ﬁ?Qg&r‘agﬁ%b\@ﬁ\stﬂé‘ﬁrésﬁﬁpﬁ%hv nLaN -

address of the transmtt Server yte signifying that the
messagro i pagtitioming bieaéctaes@ageonsmetmg a petwiotk cahaﬁegddtatcmrt oreang pf ghens

out for heartbeat ness s on the DCl 34 and. 2 o | ded,t | t I ves
all the eRfRENEY ‘Fﬁ%‘r“f‘g 'C'?rg‘é.’gaﬂbé"pqt C%&gFBeép y\ﬂs@ng‘sh 4Rk Az? p Pr&?[%
comand NeshRdRed ¥id HEnCHBSo4Be ttavoCOTPEAD. t hem to reset to a fi r st

state in vvhichthegtreat |ncorrin 38 allng nmessages. from ??

non- di scri AR e $RE SRS 68 fRAranekd 4y BRIt e 1y rB g?’af"e as
part of neLYRpkat medsBhd! ﬁ!oh§ﬁ€dtﬂg 4Re predetermindd théssAget iof | BHY N@estpkrect or
42 detects that an expected heartbeat nessage was not received, i.e.

det ect 55t inveintieR) ofet r et e predsterpiingde "%Ft%eafatﬁres@a@%'tupf‘g the 5 c3R¢ONY

second co R LiRvERIBIBNE gt ROERVt Aft8ER 8Ecdhds. Theecond
state in Weﬁﬁéﬁﬁﬁgﬁ‘ﬁéﬁ%pﬁﬁ%ﬁn‘é Pﬁg rrgssaépgs ftromt?}e gSPs 12,

and t o i nheertbedtermessageheornprinesithy respective pgdresp quhs teansittinenSS7each
STP 40 28 ﬁf:r,v%%l udes, %S/Ttg @rﬁ{v@f@ %\aqu'ik eséérﬂse GONS HedRbLAN n?eéﬁ?éa%e

si gnal ks resent I nve
vari ant, tasitmingd deesutog 4delmetmrou42for rHe@ru!ueat mesgﬁs 40 te DE!1t3f and

o015 oS T S0aEE, P AR S BORRS BRSPS AR
partitiong(fist cbraAK rhésshie to the STPs 40 to command them to reset to a first
state in which they treat incoming signalling messages from the SSPs 12 non-
discriminately. The STPs 40 may already be in this first state as part of network
initialisation
25 If the partitioning detector 42 detects that an expected heartbeat message
was not received, i.e. detects the lack of reception of the heartbeat message, it
sends a second command message to the STPs 40 to command them to enter a
second state in which they filter incoming signalling messages from the SSPs 12,
and to inform them of the identity of its SCP 14. In this embodiment, each STP 40
30 includes as an integral part of its construction a message signal control means of
the present invention.
In a variant, the partitioning detector 42 informs the STPs 40 as to the
identity of the SS7 servers 28 in the separate partitions, for example, server 28A

in one partition, and servers 28B and 28C in another partition (for a break in the
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bet ween s&YQ88/3229BA and 28B). An SCP 14 that has such a par tPCT/GRe800DGA :
34 is referred to herein as a partitionﬁg SCP. The operation of
the STPs 40 will now be described with réference to two exanpl es of

service requests froman SSP, and assuming that for both exanples 5 the
STPs are iptitdebbtwes086Hvalsat A ahd!48B) ARBEP Ak thBehBasliEk aGhirfiortkf BE or
42 responding to |ack of reception of a heartbeat-froma SS7 server.
In the fi 3%k isagtarndeto heraineas mA3roNedsn 0800 number, for exanpl e 0800
120000, and the yaeinatiof at 5 SHBOUR) WRFndw L8 Bed Wk rbfefthcdB3SHE f or
nunber translation service. This service I's an exanple of a first type of
servi ce, Eamplasy obdenvicearsaqugpts o ani§iSHh andnassaning dhatdfanbathyexaamles
regardl gs f ether & . ' rid ty : .Servjc

nar dcoded 18 S PGl pher, spoirfe 3B pd the PELICE ang ishuBBhikl “ERelof 42
The SSP 1Zespumiingitd lach of asdaptiverafi & hearthopat Stommas33ifsenent ai ni ng 0800
120000 and addresses the nessage to an SCP by inserting the global title

for the 15 service control function iInto a,si I ng, connection ol
part (SCCP) of t'ﬂéﬁe?"&i aéWR'F'g%HFe'nE?%BPﬂe%BB%Q‘l‘%’ﬂbB’rgPBE’éﬁ"gi"FWd used
for communizogoo)naretive@Ber's loddlcexebanga S8 1Qf sérdds bNsigRallild endsSBgd Zor i n
accordance with its o&e'gati n . pro ram-access?s Z I ,okutp table wth the
speci fic SWIMREELrINSIFANLPE VIEs Tiis Sefvitsl an exagilg @ ﬁgbﬁ YPREOT SBKIGE
tabl e hpstrarepRetoSH Wipetorled IRiBR cah BeinlbRed 6§ ARY BT retfirdIESS ¥ GhetyER8t
either type one or type two (and thus constitutes a stored |ist of the
present i nyenpPpBitionefiaitRg Subhasaneiges e hardeqded: opsellt yyidicinng) execyiablee

| ookup corn@&hg, p,tola?a,§§P 1 2 now checks, and changes if necessary, the -

val ue of a "service: type" flag in the SCCP. A flag val ue of one
corresponds to type one, and a flag ~ value of zero corresponds toc'gpe
two. In variantsthe BSB T2 ggnstsuetsris bpsintsenviog requesp nesgiagp fontaiving 4800 d of

t he SCCP I f&i?" ! Liit
"Partition zenm ??@gg@%%g%%% }é‘%syg%d&{ Rbn- aH?"ﬁgslegﬁﬁ %éﬁ%i%ﬁb\% ug%}tkﬁhe
Servi c&8. service control fub¥tam fiite avsgrallind &eonbemivnc costrelupard(SGGR GFSEhel 2
encl oses t.he hea

. nessage _in.a der and L] er  of transni ssi o .ot ocol
oed Tor baliasnt FERRERC abRiRE R Rntl AL St rof LRASHAT Bei gl
message t rraasé@hp@dgnts (dfTHe O B0. THABSPamg, serdtsotdanice ewditht itagopeesd@pge t o
an STP 40. On receivin t%i maslsagge, t he STP 40 strib[gs of f the, hedader
and t ai | erPrOPRRTHLIREST BiRakup; TPy With tPRSPEFILG SeRvViERd0 obtaidsrsiagiate
det er m nessebhiad tybe NThet RokBPItabie 18RS £A6R dcpvicd 1DgBtHe? *ifh, ithSadt@ciibed

20 service type, either type one or type two {and thus constitutes a stored list of the
present invention). Having obtained the service type (type one) from the lookup
table, the SSP 12 now checks, and changes if necessary, the value of a “service
type” flag in the SCCP. A fiag value of one corresponds to type one, and a flag
value of zero corresponds to type two. In variants, this flag is constituted by the

25 global title field of the SCCP message, and the two values of the “flag” are the

titles “Partition Sensitive SCP Service” and “Non-Partition Sensitive SCP Service”.

When the message has been constructed, the SSP 12 encloses the
message in a header and tailer of a transmission protocol used for transmission
between the SSP 12 and the STPs 40, i.e. the message transfer part (MTP} of

30 INAP, and sends the resulting message to an STP 40. On receiving this message,
the STP 40 strips off the header and tailer, reads the global title and the flag in the

SCCP and determines that it has to send the message to an SCP 14 and, using an
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i ntegral " {RysaAdse S gnal transmi ssion controller (referenced é@mfyﬁm&%
shown separately in Figures 1 and 3), determ nes that tﬂe nessage
relates to the first service type. 1ghe STP 40 then sel ects one of the
SCPs to which it is connected, and sends the request nessage, encl osed
in a new header and tailer, to the 5 selected SCP 14. The STP 40 knovvs t he
sub- syst dffedinbEressage Aigna) iansnmgsion contrqligs, (refergnced (46 hyte iof ShoxyY 4] so
the indi Véégé?éteﬂdm ?ﬁﬁl?és 9f add1®), Sﬁte%fd@rﬁagaﬁ@\ messagB refatedVitd the Arke

sel ected 14,” and for a nessage rel atlg?tothls first service type
makes no shrSlCﬁrta'peofﬁhb&T\ﬁeéﬂ there sgsm%ene/ §h2€§&3p52'8’BV‘ﬁWH‘ itge copnected,

selects whi g fﬁgé%fggll%ﬁac s or? %SEMOw%% nteQ/ #Rade d‘ QUHQIIEPWOHtI?é)aSi S-

10 a nessage relay and does not perform
any 5 pse)ecﬁading’ a#. t’ﬂrne SThaenknosis thee sub-aystaot hambetspatball the S€Ps 14

; . .
Carrioa i et BCheroie B aue i FslFORRR oH0RSS BRURTES LR e

equi val eng, opiditin ahe defdctdt BCE1 Hgakdvdord @ messabe gelating to thist fitst esefvice a
service control function, the si | e rel%?formof n STP .
t

S 40, i
15 not hePend akgs j B SiFLnCtiop Jhetwees; the SETYEET ég&l anﬁlj%g%eg%l eto

di stingui sdlects wihiBR dfWRe kB8 %o %Ené@ﬁé’hﬁa%s@é&jtd be a9Ta§1dA£BH|rd bayie, to be
specially redesigned to anal yse the contents of the TCAP. However, such

a redd$ign is ndbepFET 4G @gts onlyh@g a3 JBCHTAGE heelayh 407 rPase ARt PEHi9MMnaMessage
handl i ng E%Eg%)ﬁg o{ 5he gontent c of tlllé‘tltahga&?ﬁp%ﬁ%ﬁml pll&ﬂﬁ)nuﬁﬂ (reapfbpl | ed

t he access nu Char gecard” I ng service (in the
Uni t ed Kitrgdowessédes whersethei servit4)data is cattied gwmctlseﬁmkt% Withgnt éhanpl e

f d t
Co curvi VAT UhE SO ER cBsfork Inbihofl Bt BitinquisiR i s GPYEE, 12t 2
t he st at ugtioffort heequmeomtmltfan@mmesthé tshrapleeytwdotmeofcamSWt403f| e ami &D‘? e

d. Thi d |
bt ch b Mt Re\I0 o Ble s o an CeeBOAs RenRyist &F Rt Boplfioddil o
On recei ptheotwb Rgpekd ok Iserlich gha Ihe ISWPS Aald Raed e pe éﬁﬁlenauyzedemgmemw s a

basi ¢ service request nessage % containing, the service detai Ifs', 31nd an
SccP goalysa ﬁh?lgc"t”ﬁ"emﬁl ?fbH?e t] Heyeyee B JEI8YAP 15| "ILRIEIPER and
ensur es t hatadsBef the ehBliih GEdUKRA ih InidksBgs nhhdi aﬂacz?ro 30 The

SSP 12 now encl oses this nessage in a header and tailer of the
transmi ssion pr it gbel seapnd sx#mBle; Hber vsen thiapgdigiad dhe pecess Symbep fop,

recei \thﬂg"(éhar BOra qgrségﬂﬁga éfél% seHic8QinSte! BiSitdd f(m%ﬂ@mhﬁﬁéjﬁumﬁgndlst fader,

r eads | nati on ress and det ermnes t it has to send the
message t 6ChargeGird] 4envick tshart exdraple of a service which involves calls to be queued.

Such calls require data to survive the processing time of an individual call and also

require the status of the queue to be accessible beyond the context of a single

processing thread. This service is an example of a second type of service which
25 can be invoked only on an SCP whose DCI 34 is not partitioned.

On receipt of the dialled digits, the local exchange SSP 12 constructs a
basic service request message (TCAP) containing the service details, and an SCCP
containing the global title for the service control function, and ensures that the
service type flag has the value zero.

30 The SSP 12 now encloses this message in a header and tailer of the
transmission protocol, and sends the resulting message to an STP 40. On receiving
this message, the STP 40 strips off the headér and tailer, reads the destination

address and determines that it has to send the message to an SCP 14 and that the
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rel at es twa9ss2gsicond service type. This tinme, the STP 40, PET&HB860003g
one of the SCPs to which it is connecte i gnores any SCP which it knows is
a partitioned SCP, and sends the regﬁest rressage encl osed in a new
header and tailer, to the selected SCP 14. In the variant

ment i oned n?%ggﬁe rElla?esSRDtﬂQ’seéWEe%H tWfle. Ofhid Ttﬁne, thel SBPSID, SR s¥lecting
!

controlle Is permtted to send a second type service rressa eto a
partiti on@deSﬁPthebGCPSttOV\wthhl iy i conaestedsiongess, apy SERWMINIEh jtsk 'P%EF d&8d in

2 thodi ﬁg:}{p'a%tﬁ?or}iegr ?@h LA§ s%?}g¥ ethe%éhest message, encl S& 8RS how! headaPana

onrng detector 42 is arrange to listen out for
separat e ha&rrttteﬁte smSaag&;P téese may be incorporat ed into nor mal
| nt er processor SS tted a0 70 c .
i nt er prdcessor HE 5'%\% 'QHEI ‘F‘ﬁét'ﬁ'&?‘fﬂ‘%m’ﬁr ntglg"edesﬁ)asc;hor’ %r :Egﬁgéﬁfo ot er
the C QRMishrlissio® toht6lldPA6,34 permimddito lmdmlsecomceltwa)smmrmamages I n
this case, the SS7_servers 28 are arr d to re% er a tll Fego for
each nor n@ PaFiitiongdoeeBs bt 1t W'Hégg%'ﬁea?ﬁ RS 'El T ASYAE Why a
heart beat PRSI %. ésﬂ.,%egg,vé}rﬁglm n the absence of nornal | nt er processor
nmessages. I n anot her variant, the partitioni ng tector 42 is
not a single entWhyreI@atmltbe abOV%FWPﬂmﬁ’Edhﬁlﬂ?ﬁt'qmg detesIy 14 1P EREe

connecj gd Loh |fo34sefsd'ég§ceahe rtbdaf SREEddg¥s, Pﬁ’ésre' Haané‘gné’&b&Catté&ﬂnto

program (cons |tu I ng a ond et ector neans of t he present
i nvent i on)norinal tifterracessor messages, warmantbe |omtte<édnofa\fphe qiash ingAPAY

detector 42 being arranged t kdyernal Ps
40, tH'&tter‘?rﬁﬁg?sio(S saﬁgrforrreg g)y m ﬁfg%gé&?\ﬂ agrgﬁ%écy tﬁgnrressage to
the STPs condi%ibnvdﬁatﬁelmcl B4 Krotd the normal mterprofhs;sqoame!asagmlInghléetaeetthe 42,
or, as the_case

informit §§17af53't"ﬁé%/ gglirea?rﬁﬁge‘f’ a'ff’lrﬁfr@g(’bgatt'rp??lgnn;l}’%se)% r{‘(?9mtap%t%§ ('28% S&D '

the dajg RhOsRFEAhat Qﬁe\QEQMQSar@lf indghi wayos eeanbeatahbsnigedsent loaly in trfe
ailure. In a variant, each data processor is arranged under the

control ofabgence ofpeERAHNTEIRIOSETIOR MESSAB®Tg first detector nmeans of the

present inventi Olﬂ)ar{o‘?hérevrglaﬂt e PaHitibhing e teeh2Gé adt angisGagtity bactd y or
indirectly to the STPs 40 upon determning that there is an error in a

recei ved idisteibptest stishr thatseagie data processor conngctask 18 etheh PEnBbdirmed
i nst ead Ofre§ C%ng%rtAigomﬁg 'dé@e&mrnea%g%ﬁ \EonstitutifRS# 386ord 88RLtdrIABSHE 61 ON

controll er~as i'ntegral “part theredf, respective
20 the present invention). In the same or another variant, instead of the partitioning

detector 42 being arranged to send a command message directly to the STPs 40,
that function is performed by the MS 38, which sends the message to the STPs
40 via the link 44.
The partitioning detector 42, or, as the-case may be, the MS 38, sends a
25 message to the 0SS 22 to inform it that there is a DCI failure (partitioning) and
identifying the data processors or groups of data processors affected by the
failure.
In a variant, each data processor is arranged under the control of a
program (this constituting first detector means of the present invention) to send a
30 “partitioning detected” message directly or indirectly to the STPs 40 upon
determining that there is an error in a received interprocessor message.
In the second embodiment, instead of each STP 40 having a respective

message signal transmission controller as an integral part thereof, respective



WD 98/ 32291
PCT/ GB98/ 00003
i ndi vi dual_ e signal transmi ssion controllers 46 are t he
junction LW(;TE\KZ:?%%?‘he SCF and the STF, i.e. at the term nati g%éﬂgﬁsgmﬁ&of t he
signalling links 1 5A, as is shown 4 Figure 4, and each transm ssion
controller 46 is connected to the partitioning detector 42 by the link
44 for receiving the coomand nmessage. For 5 ease of manufacture, these
message surgimtiualrraESSﬂQSSSIMﬁ‘ stamsmissiar somgoligrs [46pare dispsededfr Hie Wneton he
associ at ed T rt of
fho Scp, - of the SCHénd fhe S1F 1 30 b c6inalford BELEH o In S SaRAIfIplinks, 188,
shown for agdsfshefvnt ineFigure 41 gmlelaclmgrdnsrrkssldrsppnmteln iz cennested 8o ¥y be
associated with.only a sin ective trangn | er- 46
Wbt o has PTG HEEEET At Dhe UPE AR T sEriyd o ShBRnd ki Gaet Fof
plural igy eabe dfgmahLideeure] ﬁ!i@selrrﬁésage signal transmﬁ%&:rﬁbﬁﬂ&di@s rddeaill be -
enbodi ments and vari ants enabl e service. availabilit ge msu nt ai ned
for type dnegewith dhe ARsPcAREEA SEHeansTin this resrest |°ﬁé he,theus
Servi ce a\[eg M@’ r of its faulty DGl and thus not sending any rressages
S

15 to tha CP, even those which the faulty SCP coul d process.
08/ 32291 Although a separate transmission controller 46 is shown for each of the

PCT/ GB98/ 14
28 associated withénly a single
CLAI M5 %Pg%%ﬁmg links 15Ahte("=i\'f:h Ssé_,ntse{:vgﬁrrunl"(‘:a t P%ns net wor k havi r\{g a sger Vi ce

swi t chidg rémtnwenransmn:{sﬁSthomm‘rpr |4§| wgnca hais 1 plbialiyy of inputs/ fardesuineting ng
poi nts ( SSPs ontro unct (SCF) conprising a plurality
of servicéd ‘&%Fﬁslpf}?sﬂ& '8 t)y\?fss&%%"mg '"8( S signalling transfer ‘function
(STF) conpri si ngriat aﬁcﬁ&ﬁ!bsﬂtt&dsergbadhh'iem& andnatientspenatie servig¢eSawjilabilidy
respectlve si gnal | ich

conpri ses,° be malntalngd for' type %qegﬁ%{mcpﬁ%n}ie%v&q/fwgsm%ﬁgnsmirﬂwg an%gzi)’ as

a distri btd&@bpse.%%smanag eépdicst s EatgNPCI sidihus rdt weadingyangfmesdages
processors each connected to a data conmunications network )

arrang®8 gachat faP. eyamthese avhich thas taty SGP oM RiPeesfe with each

ot her processor, and



a network state detector neans arranged to detect that the data 15
communi cations network is in a partitioned state and thus unable to
provi de cOHPAP2Ai on from each data processor to each ot hePC4¢B98/00003
processor, and in response to output a pyedeterm ned conmmand;

each SSP (a) has a stored list of services which require
the use of the SCF, 20 each service being associated with a
respecti ve preassigned service CLAIMS type, this being either a
first service type indicative of services that - may be

processed by a partitioned SCP or a second service type

i ndi cative, of seqyiefigéttaloniEhicBENDRN IR BaoRG DyerdiceadwitdHing @ehction

SCP, and 25 . (b) is arranged to respond to each call which
rel ates t éS8Fsgpmpaging a plurality of service switehipg RPMRASEEE) 7 sefyicesepntrey
obt ai nigg RECPf VoRthrising! al pRurality of servi trol AFSRG ASEPs)PrHRAsei gned
servi ceglt ;Ip"é&mc%g by)t sgﬁg)irr?_éﬁtg PhéalS&F?yisgmce comtro a&ﬁ ) % t)ﬁe STF a
message sisignallingatramgfen funntioncSTH) wemnrising phileastienesignaliing transfer point

SSP has whiki-be . al | : . .there is provided nessage
si gnal corgﬁ.ltcj))l %ﬁéﬁﬁgggﬁﬁpﬁgﬂﬂﬁﬁiﬁﬁiaﬁ%‘ﬂﬁcgf‘%’ﬁ* i ng recei ving neans of
the SCPs and t heaBBRBSGhhdomprisesged to respond to recei pt of sai d '
predet erm ned conmand from the. network state detector nmeans by changi ng
froma first state, T WILIFPYV MY transnission of all nmessage

signalgg to a - a distrib\f2eld8prddessing architecture comprising a plurality of data
PCT/ GB98/ 00003

. 18 second
state, in which it DIBERSSOIS HACH SONBECISE 19 @ n%gaﬁgmé‘?‘ﬁ}ﬁ%ﬁt?"\ﬁhﬁg'@”%’grvi ce

type field contains saidled@tR@RANSEENEN Batd/PRcessor canommunititd Withl ddctient
network as clainmed in claim 1, wherein said signalling 5 receiving neans

of each SCP conpri seathgr pspgasari ged p| urality of signalling servers, and
sai d nessage signal 5%&&,'9% dBAD SIRBLMRS | ABans g BRGRF 16 \erbrafindt! B! 8k

controller for each signalling server. An intelligent network

as clalded in cl ai mcanpmuhisations patwiork igrialal partjtiaed stateiand thuswaabledp each
S o e LN Aebtt Fog SUOP ol B SB 5 spon o HEA
processor, and in response to output a predetermined command;
each SSP
(a) has a stored list of services which require the use of the SCF,

20 each service being associated with a respective preassigned service
type, this being either a first service type indicative of services that
may be processed by a partitioned SCP or a second service type
indicative of services that must not be processed by a partitioned
SCP, and

25 " {b) is arranged to respond to each call which relates to a service
requiring the use of the SCF, By obtaining from the stored list its
associated preassigned service type, and by sending to the SCF via
the STF a message signal having a service type field into which the
SSP has written the obtained service type; and

30 there is provided message signal control means disposed between the signalling

receiving means of the SCPs and the SSF and arranged to respond to receipt of
said predetermined command from the network state detector means by changing

from a first state, in which it permits transmission of all message signals, to a

Ay

s *



sai d nmessage signal control neans conprises a respective transm ssion
controller for each of said plurality of STPs. 15 4. '
intelligeqt k as claimed in either claim2 or claim3 ' -
each tran%gﬁigg{control ler is disposed at the junction ofPF%%W%d t he
STF. 5. An intelligent networkgas clainmed in claim1, wherein
sai d. nessage si gnal control neans conprises a respective-transm ssion
controller disposed integrally 20 wth the or each STP. 6. An

i nt el | i gersecord watk, mswbichi ibtbcks teamgmigséoroéf all mieasage signds wimseedanvice
each SCP, .the LR tive o) tector neans is distributed and
conpri ses tygg&gf??/ngm |¥rssa[y3£ et égt%bﬁ&g“&)% I n each data processor, each
respective 25 fi rst det ector means bei ng arranged in accordance with a
first predeterm gorith etet at a. conmuni ca S
network ha&s bec Bgﬁllfqe[n. o’?leé&"”{n %%y aa\'ﬁ‘ﬁﬁ '§'| aH'f' |‘ntvg‘??5?'gc§g'goP'gngig%ges

recei veg h¥céilingaheasd af 84LHIBCR dohpRes @rrespective plurality offsighdllied beryery,
network as clained in any one of clalns 1to 5, wherein, i.n 30

each S
t he dataaf@oﬁﬁﬁnl'ﬁ%ﬁsﬁeﬂss'gi’@t feRtKo! EFAFF cQBprisgs ] 6‘?%%?3’,8 fé?”sm'ss'm

I nt er conneg e BOHE TachafdhallifgsePfirng connected to a respective plurality
of the data processors, and the respective network state detector neans

is constituted by a respective one of the data processors at each of

the nodes,,said Aﬁslﬂ?éiﬁde\ﬁ? network as c%n%gl ﬁzggﬂm 1, wheremlsald SIgnal(Ijm

PCT/ GB98/ 00003

processor rlaeemglgameamgeﬂeacm Sﬁﬁlmpnsesarrpswgwsmiunab‘ssaigsgnﬁhmmserdew its
associ at ed cordance. w t h ' e

al gorithm? r]ea‘S"t‘FLfélet s'@ﬁgﬁjﬂ% SNe(Sr%Tu"rﬂ 8%'%"% Pe PR h{’/aé EEE%W%?%&IJ‘{&{II oned
by anal ysisaidnesaage ssgnarmmﬁrﬁlrlﬂdammbenhpr’fnsesSwpemseamsmlsﬁon contioller  An

intelligent network any one of clainms 1 to 5, wherein, in
each SCP, Phéaﬁégbé@gﬂwgaﬁﬁz{gtgétate detector neans is constituted by one
of the data processors arranged to nonitor interprocessor nessages
handl ed by the ) . . . .
15 4. An intelligent network as claimed in either claim 2 or claim 3, wherein

each transmission controller is disposed at the junction of the SCF and the STF.

b. An intelligent network as claimed in claim 1, wherein said message signal
control means comprises a respective transmission controller disposed integrally

20 with the or each STP.

6. An intelligent network as claimed in any one of claims 1 to 5, wherein in
each SCP, the respective network state detector means is distributed and
comprises respective first detector means in each data processor, each respective
25 first detector means being arranged in accordance with a first predetermined
algorithm to detect that the data communications network has become partitioned

by analysis of interprocessor messages received by its associated data processor.

7. An intelligent network as claimed in any one of claims 1 to 5, wherein, in
30 each SCP, the data communications network comprises a plurality of
interconnected nodes, each node being connected to a respective plurality of the
data processors, and the respective network state detector means is constituted

by a respective one of the data processors at each of the nodes, said respectiile

NI



data communi cations network and to detect, in accordance with a first 10
predeterm ned algorithm that the data comruni cati ons network has becone -
partiti on¥WP 983239l ysis of said nonitored interprocessor nmeZ&E{BP8/00003 g
An intelligent network as clained in any,one of clains 1 to 8, wherein, in
each SCP, each data processor is arrangﬁ%l to transmt on the respective
data. 1 5 communi cations network a respective predeterm ned nessage at

pr edet er mgged proceskérTBéing arrafged danaenivert interpresst pessrjeerhdnded by its
al gorithm and the respective network state detector neans is arranged

to recei vessegiategrnagie: #chinderen Ja Ageardance wittha ity Rigdstermned Agp iy e
data comyplcald @08 MOkt hSnibrk HAdAKme partitioRed dyCarfbpidf said

predetermned al gorithmto output sald predetermned command 20 upon

det ect i on mdnitoredoitexprogasgepmedsspgss. a sai d predet erm ned nessage. 10.
An intelligent network as clainmed in claim9, wherein, in each SCP, the
respectTve network state detector neans is arranged in accordance with said
second pr @jet er Mmadeklijear ndtivork astalaiatedtineartyr enesof siros 1ofo Gnwherein, in

I nt er processor nmessage. by saj d .dat rocessor. as . val e
transm ssie§fn oﬁgg 0 r(fs"g"t“’ﬁr 'é%@f%“rﬁtﬁ?dgwggg"édgems ﬁ]gg%gitaﬁgg{i\; otn_g‘ &
Pr oCessor thafatd PrédedB6/¥ drrahgedi € monitdF @dteirocassed mmsaggehanditthdyethent
that a predetermined length of tinme has el apsed si ncgie t he said Qata
processor 494 EPRMYIRIGALIONs a NRB¥KgANSk ¥n\datgtle In aggorgapce Wil a first

i ntel | § gent-c RREURMKd 8Ig6HHnTE Shdth tid 8hdth LlomWiAIRtiBns | Ret9afk R&P be@BRTR
data processor 1s arranged, in the event that it transmts an

i Nt er pr oc gsstitioned byyeralygje ofsaidupanitereddnMieyPropessSonMESEAS’S-as t he due tine

for transm ssion of a said predet er mi ned nessage, to delay transm ssion

of said predeterm ned nessage until after the end of said '

i Nt er processor s drghigent network as\Wieig8/d3ip2@ty one of claims 1 to 8, wherein, in

PCT/ GB98/ 00003 . . 0] :

An intell iej‘gﬁtsﬁgt \ﬁﬂ?’?( d§’§a AT 'R aéhvggﬂetooyagfrglnrrgn 9th% oreﬁ?m\'/\\ﬁeégtc aim

9 i s dependpithufidatom Mebyorkher@spective prafet&stihed InpessepevmEtkpredateemiredect or -

means further conprises, associated with each %@t Ia B{ocess a res&ect Ive
R'98

5 second d¥PeTi%HACRRLABCE JYity& seqqneyPLedelsrpin q’@t@ﬂgir%‘ﬁ SPPES d

network state detector means is arranged to receive said predetermined messages
transmitted on the respective data communications network and in accordance
with said second predetermined algorithm to output said predetermined command

20 upon detection of a lack of reception of a said predetermined message.

10. An intelligent network as claimed in claim 9, wherein, in each SCP, the
respective network state detector means is arranged in accordance with said
second predetermined algorithm to treat the transmission of an interprocessor
25 message by a said data processor as equivalent to the transmission of a said
predetermined message by the said data processor, and to transmit a said
predetermined message in the event that a predetermined length of time has

elapsed since the said data processor has transmitted a message of any type.

30 11. An intelligent network as claimed in claim 10, wherein, in each SCP, each
data processor is arranged, in the event that it transmits an interprocessor
message at substantially the same time as the due time for transmission of a said

predetermined message, to delay transmission of said predetermined message until
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after the end of said interprocessor message.



predet erm ned nessage 13. An intelligent network as clainmed in any
one of claims 9 to 1 1, when claim 9 is dependent on claim7, wherei'n
each sai d_r. ive one of the data 10 processors at each of the nodes-
constitutgrsoe%sgﬁé%ager for the data processors associ at CHFBIFQ00E '
respective node and conprises a respectjye second detector means for
detecting a said |lack of reception of a said predeterm ned nessage.

14. A service control point (SCP) for use in an intelligent

comuni cations 15 network, the SCP conpri sing a distributed
processin rchit ect ur. oONnpLlL.Si . ' ' .
processor glzgach %%Hﬁg'};’g%’}c} q’%ﬂgﬁ%%@g%ﬁ%ﬁ%ﬂ% ?%r‘ﬁfsgﬁga wc%rtﬁ 1a1|’ rvz\ﬁrr‘%neﬁiam

such t hat se# iefatderir o¢ atsor 6¢ avhereimyini earhe SGP) hhe achwotkhastate detector
processor, and %0 . a network state detector neans arranged %.o

det ect t h&PedNse ffaber comprises, assqgiatedl \With: £RHYL Jake WBTPReTT § 2°59R8CEYVEi oned
stat e agd skBysd udddektort tneans for detectiigoVa Osai€ OrEEKNOE atdcaptié 0oh eckaidat a
processor to each other data processor, and in response to

out put a Pre¢rieEPiReHseesess®and. 25 15. An SCP as clained in claim 14,
wherein the network state detector neans I's distributed and conpri ses
respective first detector nmeans in each data Propessor, each respective
first detd@or rvaingeligentnedmosngeglaimeditanyaneer glaims O to Bl fwhep claim
predet er Mdiqd GLAGGhb B GglRl O wiifdin Do Uafly COUBBARLE UhO: L A

has becone partitiioned by anal ysis of Interprocessor nessages received by

i ts 3010agsocesabesd atl@beh pfothessades constitute8. a manageSER the datai prdessorsl ai m-

14, wherein the data.cQmuni cations, network . onprises a plural.l of
i nt er conn@éf‘é‘ﬂawgdg’gt,h g%éﬁs%e ﬁ@e 94542 %\%ﬂg‘gf e % o&gpec Ve se%c%é'gt (i%\}gg%r
pl ural i ty raéardshfer datectingreds tick, ofaedeption ofca waid lpredaatenided eciseagereans
WO 98/ 32291

PCT/ GB98/ 00003 ’ _ | 21 is
constitut exh by aaraspiestiomrodnsbitl ($OR €Rt asPiNEAS FReligait Bammudicdtids
nodes, said respective data processor being arranged to nonitor

i nt er pl Beawdwerkntby KLEcomprisiagdl ed by its associated node and to détect,
in accordance wij hygufouted processing architecture comprising a plurality of data

processors each connected to a data communications network ‘arranged
such that each data processor can communicate with each - other
processor, and

20 a network state detector means arranged to detect that the data
communications network is in a partitioned state and thus unable to
provide communication from each data processor to each other data

processor, and in response to output a predetermined command.

25 15. An SCP as claimed in claim 14, wherein the network state detector means
is distributed and comprises respective first detector means in each data
processor, each respective first detector means being arranged in accordance with
a first predetermined algorithm to detect that the data communications network
has become partitioned by analysis of interprocessor messages received by its

30 associated data processor.

16. An SCP as claimed in claim 14, wherein the data communications network
comprises a plurality of interconnected nodes, each node being connected to a

respective plurality of the data processors, and the network state detector means
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predeterm ned algorithm that the data communi cati ons network has beconme 5
partitioned by analysis of said nonitored interprocessor nessages.

17. AnWEIS/R3%%| ai med in claim 14, wherein the network sPET&RISNSNO8Or
means Is constituted by one of the data processors arranged to nonitor
| nt er processor nmessages handl ed by the data conmmuni cati ons network and

to detect, in 10 accordance with a first predetermned algorithm that the
data conmmiiceablitkited by a RESpEREive e bfeemamfﬁdcregme%tbya@na Yi5d $o8bs,sai d
moni t ored i nterprocessor . nessages. 8. . An SCP as clained in
any one ofai kESRACHVE datalAroCeRROr dieingeaANgRst tp TONItDR interpsenesser messdgpsd to
transm t wan&fag %gt %sCQUIBHMUER! hB8S 951 O Kiefect, in' GEPSHRAYE @ftﬁdﬁt gfdp ned
message at predetermned tinmes in accordance wth a secon

pr edet er mpredetetngioed t sigpritne  thas tiee vabath stratreindbatiens onetmmeki shas becoameged
to recelve L d pred rined _nessages transmitted on the data

comruni alpla‘(?)tﬂt oned byngf%%%pﬁ oﬁ%axgﬁﬁo@g%rgpdgﬁ&rowstsﬁr 85°8%9% e ond pr edet er m ned
algorithmto send said 20 predeterm ned command upon detection of a |ack
of recepti of a i_d . predet erm ned nessage. 19. An SCP as
Ol ai med i 701 ai A S5P 3 pBied PrRSRL] o MOCE A B ALK aRgtector means
arranged i) cORSMLESN &Y Bhd Bf IRk Ad4t8 G5tBEedtobs AlrBhgad €6 rRblifdr hbdtbfdeebsgat -
the 25 transm ssion of an interprocessor nessage by a said data processor
as equi vamassages hanpdiath Ry JShenidaty gpromupications predwerler #iche® ietetigeinby
the sai¢ daLérdahOSQsRR"a first p@&@aér%iﬁéf;éﬁdgr%hrgf %ﬁétdtﬂl-{]%q{%t l%m catfonsage

in the event that a predetermne | time has el apsed since the
sai d dat angtwotsdes hegproe apastitienedt by analysiss ohgaidbfmenitoreg pieterg®cessor20.

An SCP asn%%%%ﬁ&? in claim18, wherein each data processor is arranged,

in the even at' it transmits an interprocessor nessage at substantially

t he sane time as the due tinme for transm ssion of a said predeterm ned

gec_srlsgggél td%oggl a&/n SCP as ciaimvt—\zg %8/a§$209n]é of claims 14 to 17, whféein each data

transm ssippdcedbos dkd afaAged loMtRRnTES6MIthelitfatd edrhb@unidatioRedn@fwasiRi €

I nt er processor _message. ) . . . i
respective predetermined message at predetermined times in accordance with a

second predetermined algorithm, and the network state detector means is arranged
to receive said predetermined messages transmitted on the data communications
network and in accordance with said second predetermined algorithm to send said
20 predetermined command upon detection of a lack of reception of a said

predetermined message.

19. An SCP as claimed in claim 18, wherein the network state detector means
is arranged in accordance with said second predetermined algorithm to treat the
25 transmission of an interprocessor message by a said data processor as equivalent
to the transmission of a said predetermined message by the said data processor,
and to transmit a said predetermined message in the event that a predetermined
length of time has elapsed since the said data processor has transmitted a
message of any type.
30
20. An SCP as claimed in claim 18, wherein each data processor is arranged,
in the event that it transmits an interprocessor message at substantially the same

time as the due time for transmission of a said predetermined message, to delay
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21. An SCP as clained in any one of clains 18 to 20, when claim 18 is
5 dependent on claim 15, wherein the network state detector neans further

CONPr i SES yyé Lated with each data processor, a respectiv RS
det ect or wag??%%hg for detecting a said | ack of reception o?cg sa{‘il 3

pr edet er m ned nessage, 22. An 2¢P as clainmed in any one of clains
1 8to 20, when claim 18 is 10 dependent on claim 16, wherein each said
respective one of the data processors at each of the nodes constitutes
a manager Wansroisgiofatod Spidc dyedaterminedcimassags until aftgry dhe cgpdcof veaidode
and conpri; ' second detector neans for detecting a said
| ack of ré@ggfﬁgﬁgo qgéésss\élgg'predetermned nmessage. 15 23. A service
switching point (SSP) for use in an intelligent comrunications net wor k

conpri sing seryic ont r.ol nction ) l4iaS] | 1 f.
service co%f‘rol )éBi%?g ?SS 'sr?%éjt'ﬁeang'sﬁzﬁ‘?% cl&imd1s {ﬂgﬁn‘gkgﬁs '%ﬂagl Pst of
servi ce$ Whependesqwn elditne 105 ewbierdit etheCinetwarkh state detector nseansi darthei ng -

associated with a respective .preassi gned service type, this 20

bei ng oi t HEAMENSas, ASEaRtAd TR, RCH (RLE UPGESOY. acPoPERYe: AEfoThgeBEtor
processed Rdafs R ddtbdtiiesl sSi@TadK ofrezeFtot of 8 sHidoRteliyRminedirs@dsaye. Of
services that nust not be processed by a partitioned SCP, and

bei ng arranged to respond to each call which relates to a service requiring

the use of %i.he Skh: s8¥ &bmirnéagqnfarmh@eofsagrn%d1Isi 8 20, Swhes Qi 48 25

preassi gned service trpe, and by outputting a nmessage having a service
atn

type fil@ ddependenhor klaimel B3Srharein aachisaishrasnectiis eneetitheedath progspgers at
24. A sLanald {Hlegn&geas“&{(r?sl’tin&%k%t m(aﬁlgér fo‘? rthf,‘.sc{été gi;c?d}sé%eéésb&(s@%with
net wor p y chi ng

conmmuni cat i ons conprising urali service sw
poi nts ( SSks)respextive wedei smd 3Comprnisesr al réspectivonsec86H) detelotorSTizabpei fay

I ntegral w,th ssage, si.gnal control. neans arranged to respond to
recei pt of 98¢ g’iﬁatng%aﬁ'ga?E%cﬁﬁﬁﬂa off Poﬁﬂ"fﬁfeedétﬁfmb’if’ad rsl;‘ess(:a}*cl'zghgi ng froma
first state, in which transm ssion of all nessage signals is permtted,
to a second_ state, in which transm ssi of nmessage signals whose |
servi cd¥ y%%- fi efdSEYiGE A HLching 8°§l§c‘%§§p§%'r ysedn aj Jatelligent copupyRicatiaps
WO 98/ 3229 etwork comprising a service control function (SCF} comprising a plurality of
PCT/ GB98/ 00003 23
service control points {SCPs), the SSP :
having a stored list of services which require the use of the SCF, each
service being associated with a respective preassigned service type, this
20 being either a first service type indicative of services that may be
processed by a partitioned SCP or a second service type indicative of
services that must not be processed by a partitioned SCP, and
being arranged to respond to each call which relates to a service requiring
the use of the SCF, by obtaining from the stored list its associated
25 preassigned service type, and by outputting a message having a service

type field into which the SSP has written the obtained service type.

24. A signalling transfer point (STP) for use in an intelligent communications
network comprising a plurality of service switching points {(SSPs), and a service
30 control function {SCF); the STP being integral with message signal control means
arranged to respond to receipt of a predetermined command from the SCF by
changing from a first state, in which tranémission of all message signals is
permitted, to a second state, in which transmission of message signals V\;hose'

service type field contains said second service type is not permitted.
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25. A net hod of operating an intelligent conmunications network which
conprises a plurality of service swtching points (SSPs), a service control
functi on WO/} conprising a plurality of service contr olPGRGBASHOOBCPs),
and a signalling 5 transfer function (QIF) conprising at |east one

signalling transfer point (STP), in i ch network each SCP conprises a
di stributed processing architecture conprising a plurality of data
processors each connected to a data comuni cati ons network arranged
such that each data processor can comuni cate with each ot her

processor,2%-he nbt mathednpr iopeiR§inghansindpl§oert: cemmunications paywarkoMMeN i n
each SSP %Ank,grﬁse%fa PG el si(@mﬂr?ewpﬁs K9 2 kBRI Eontrol function

each service bel ng red 1n assoc a respective preassigne
servi ce tyiSEF) tdumplisnmee @hirblity af fSerdte seontiat epdiytse (SCRE) caindve sifnalingi ces

that may be pr.ocessed b partition SCP or ond service t .
i ndi cat vet'?f%‘fg%?\'ffcg@g %én.'gzl) SRS ggéeaﬁ; Ooggségﬁﬁﬁrglg raagf 'iR9 %tng%ﬁ)écﬁ? 15
(b) det ectyvAght hidtwidile dati SCRMushimisedN® rditibuted SproBessimAr dichitecinee
state and thus unable to g,roviogeoé:ommni cation from each data groces r

n e

v 0
to each ot$REPPIURIG [ oPlEARY 3t RIQPBITOLS o 8PPt CPABESIeHr dlet 2r MR

comand;  communication$ C)netWel! Viatanged dsDERARher Mehd GafiBprbRksoESeaYe
signal control 20 means and in response changing froma first

state, in GAMEHNicaty A each other processor; thmmethad ermprisiag theieRaRE *si gnal s,
to a sggond statgy kit inCdhchlssp 9‘“&?&1‘ C'T‘ervices whichtrreﬁgﬁéntﬁeghgé‘opfth@hbﬁ

nessage signals ose service type fi contal ns sal second
servi ce type; aneach service beingr gtopechdn nassaciatine 8BPsa trespeattvecpieassibneth

relates to a seryl Cg:ter fy?);él, rthiggbéirq eﬁer a first seryi%%rtgéetingicagﬂ'l:e ot?yse(?\l%?%/m ng

from the stored {7V associ at e Ssi gned Service pe,
and by sendi ng tthatheapde praceshed Bif-aapartitioned SCP ormes sagenchaervice aype
:g: x: gg :;Bg fi egngiclatclltvg omlegvri]césht%atsrs'n%srt]%%t elr}rgger]ssgggy a partitioned SC?’t;)t al ned
15 (b} detecting that the data communicatio.ns.network is in a partitioned
state and thus unable to provide communication from each data processor
to each other data processor, and in response outputting a predetermined
command;
{c} receiving said predetermined command at message signal control
20 means and in response changing from a first state, in which it permits
transmission of all message signals, to a second state, in which it blocks
transmission of all message signals whose service type field contains said
second service type; and
responding at the SSPs to each call which relates to a service requiring the
25 use of the SCF, by obtaining from the stored list its associated
preassigned service type, and by sending to the SCF via the STF a

message having a service type field into which the SSP has written the

obtained service type.
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