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PCT/ GB97/ Oj’skr19470 E 1 TRAFFI N A,
COMVUNI CATI ONS NETWORK PR SR This invention relat es?{:&%ﬁ%ﬁ
communi cations networks and to' nethods of |1 controlling traffic therein.

5 US Patent Nunber :5, 224, 099, assi gned to Stratacom Inc.

di scl oses a ~nmethod of fair queuing and servicing call traffic i n a

t el econmuni catTRAFFICICONTRAKIN A COMMUNIGATIGNSONETWARKh a t el ecommuni cati on system
including a nultiplicity of nodes. As each cell of bursty traffic is
received it is placed in a respective subqueue ~ according to a hopcount

associ ated with the 1gs lingdntlur Slated af é&kﬁmuhfégtnﬁwso?@m&rk;oancp‘%b Hﬂet ods of

representative of the nunber of nodes traverse t he associ ate
Cel | s of tqoatmolling\irafhic Ahemd. queue are servi ced accor ding to their

associ ated popcount,g ;g ggt?nt Nurﬁﬁ%e ! 2"2"4t8 955'&?#,6@ %ﬁﬁ arc]:?@g I %(hag?scﬁoassﬁg

of hopcount are servic rst s t’ha
subqueue are noethddtad fainquewing ahd geevicisg bl eratfic in. aatelecommhacawmnm whvch
priority is incre sed is unaffected. Th ho count

associ ated wi t'} ggﬁs &ﬁf ttengtcf’ﬁcrﬁyqq'lé’"l SYStERdneluding fielty |0 0'F°qe|3af°fs| c

is  serviceshchTbéls dir bastyarttaftlo G MRitkived ®OR \Aﬁraessl W Bhrespedived Rbqueue
i ncom ng cells by iving priority to cells have used nore network

resour ce. “accrding t A BoRfFoNpt Pﬁ“&"‘?‘?i’ svithidhe cell off hurstyptrafisntthe hesaeunsn,
there i s pRQVigHty Apresentitiva? tAE nﬁﬁ%F 8¢ hbads {éﬁu\?érgéd: bt & 9sddiidibd caf n(tlells

communi cations network having a 20 distributed processing environmen
usi ng sof t war efdrgféie methin fee gueuroaresenyiced agaprding to hbelsaeqm;lajéd hopcount ie.

o 09 SR geRgER o BRIELA T B HighaS: GDLEH PoadadB o EyReA TR, Cots appt

paranmeter (SE
request a SEP haye@peat éab inin‘ghntdme fibqgeune it moged bp @bé nekvhigh&esubyjuelbe, 1.1

t he event that,the request. gener a response to recej t at the
generating objtB&tIUsHN P’é%ﬂ}és'f ‘érﬁ?squg?ﬂtatﬂ&rl’?é’ic% § ésc’t’”af?ec"eé: t & diepeaynt

of the SEP16i edsfocibtedhevithe @@tly esbilr 6fjURFHic is incremented #4°%e86i Iddl WhaRaffiByisOf
the objects is in overload state; and while a said object is in

overl oad stat SeNASR% HHIRiRAGr (aNk daGYrBsRt ist conrermey Wi seryicing (FPRTING celiy;b¥st

new y recei vegiah gﬁbﬂrﬁéﬂcﬁamh WHitR hEREBEeEmbF ne deﬂﬁpé'éa@?&ce upon the
contents of the SEP field of said newy received request The .

present invention erfsAsoEding 3p|afirst aspefhobithe @eeﬂentajmmnpe.athqmss provided a

?ﬁte work to be RLgHidf S6ftr P vk i Qnt #A@emdm?réomsn.est.&ﬁen&%mfewvﬁ af

20 distributed processing environment using software objects, the method comprising
the steps of :-
including, in .requests . generated by the objects, a service eiement.
parameter (SEP) field; R )
writing to the SEP field of each such request a SEP associated with the’
25 generating object, together with, in the event that the request is generated in
response to receipt at the generating object of a request sent from another object, :°
the contents of the SEP field of the received request;
detecting when any of the objects is in overload state; and
while a said object is in overload state, determining the extent of the
30 processing which a request newly received at said object will receive in
dependence upon the contents of the SEP field of said newly received request.
The present invention enables calls in an intelligent commumcatlons

network to be prioritised according to the lmportance of the .components of the

‘. . . e )
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whi ch havg;gég% 4Mvol ved in the processing of the call. ThﬁénWﬁE§W?
m ght be in relation to the anount of proc@s& ng that a conponent prow des
or the |l ength of tinme that a conponent is associated with a call, e.g.
in order for a ~ customer .to gain access to a service he may have to
interact wt hn@ﬂvdrntwh‘bhgm& be2n VAN InPtheOprokBesingd BFuRd ¢all.i PIHIS iMBbMaRde
listening to voice pronpts, entering. an account nunber, a personal

i denti ficati ofighirhesin rg jop i@ fihe, afoBk ofenegessing that @caanarenent pravideshps theas e
the SEP of th orffH & 48 o LaRGE At R loBEeCldhl 870l o.q WBRIGR B P!
conmponent suc s a si ver d be 1nvol v

call for | essctlstnmer Abtgalmat:u:aseltya a sbrenqerrmmawbwerrtcghttenaet Mntfr eh antetligent
the 10 condract us of the ca n ustoner, e g . a component. can
ave di f 1 orbnpephergy Gicibg Sofmiiicafaberisiaric Tafelie 1 ulles BrimElr SR,
preni um Standecfdim@ndumber,GQOWfEbhalaﬂder&ﬁﬁJaﬁoﬁ hﬁuma&r gl ahen SEEhdus menu

accordance W|th an identifjcation of th oner, and hence t

servi ce | evel S¢l8tians €A indhigLase thr §§%t°éahe Wa"'wfrst Resipherglwould be ﬁE" higher
ldentity. 15 than a simpf’ &rpcHehY suél1@s W élbhé’lgngsﬁér@ep%l&ﬁ wolfd 6eNhEINe&d
the SEP field of a received request to the SEP field of the generated
request, and #re cell fohdess timgs Miernativalysithe iimportange spigkt b dn sglntiphetod thsf

the SEP figld h p

sum of sai aggr(‘)té?cz;c ldstggﬁ OMF’; @HE ﬁgl’e’%:/dén {r, %f%wé %bﬂﬁ ﬁéEPcﬁg?%égﬁ?ggnP
recei ved requesiues arfditer SER Jott Idlfﬁeremgradbs &Osernvive BER prephidmefstahdard and
gener at ed request ni.n te [ing
the contents §FORGRYIgAd apply the %‘ip&"%’fa?? %EH‘,# ‘%’é%’lz‘% ané%étj gth'g ”P?h
predet er m nedchstoRhobsd Ratte theakviog level fortvaich ¢l lyasr cutviavesd, r\muesﬂ:alhrﬁg
the contents of its SEP field is | ess than the pr edet er m ned

threshol d. 25bineldentity. ot arnatively, the determining step may conprise

conpari ng {de cont epieterabl é’ '@tfa &vhﬁné%?eﬁl&bd;sﬁhet Bentenw ¥f itRe eSErediele Q¥ st
with the contents of the SEP previously received request

whose pr ocessFergiveds "Fﬂ}tesbeténﬂ&)rﬁﬁpeff'é@ Oénﬂ‘e genergiedc Eely apd nwiites the
processing of ,thgy A&EW@EPr it *’e%?ﬁétﬂfé%t-ﬂélﬁ‘ oP?l’g ﬁﬁﬁﬁﬁﬁ to that of said

previ ously received request e contents o e SEP field of the new
30 received requeswmtuem ghe writinigustep hgenetdtes themsemt of sdid taseociatedf $

of the pr e 'tRUS|o}4tJn%§ %lf \fﬁéj SEPHERP tof a received request, and writes this sum into
20 the SEP field of the generated request.

t wor k

The determining step may comprise comparing the contents of the SEP

field of the newly received request with a predetermined threshold and rejecting

the newly received request if the contents of its SEP field is less ‘than the ™~ "

predetermined threshold. -

25 Alternatively, the determining step may comprise comparing the contents

of the SEP field of the newly received request with the conténts of the SEP field of =~ -

a previously received requesi whose processing has not been completed, and

proceeding with the processing of the newly received request in preference to that

of said previously received request if the contents of the SEP field of the newly
30 received request has a higher value than the contents of the SEP field of the

previously received request.
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Preferably, the determ ning step perfornms tlae conpari son on%ﬂ!%m?ggsngct
of a previously received request which is still in a holding phase of
processi ng and has not yet entered an active phase of processing.

The determning step may further conprise suspending the active phase of 5
processi ng of the priefesablyy thedejeraming giepsperigiimscthercomparispnrantyeiiv eespect
request is WA, s The. det ] ni,ng st.e .
further conpri %ﬁﬂpgﬁl é@{sﬁﬁﬁgf’e@%ﬁ% I“;'/h'?%(':sely\')g'&" gks{dméﬁwé%te 9frf\§/}8$€%g‘q ?lnd
t he conpari ng ldseqotayed enteyed aBEetive phdsecohprepessiditas a | ower val ue than
that of the newWy r eiged request inv\((,)\}v d in the conparjng step. 1 .

A generating object h¥ 5@"35@&?@?@&"’ e5, CBIMRFIsE SYsPesring §‘W§Wr’?§ase of
di fferent re@spmebbssing of Ues prAidueRPRIRdIVRE requekit WViRilcete FelWly reXEi98d rédisbst is
there may be . included the steps of ascertaining the call type

appropri ate tdPeing BEASesERY-r equest , and obt ai ning the correspondi ng SEP
for use as the assocy i let . : :
generating object nagﬁ%ggtaeggg‘gd;?{g P'Uv. F\&%ﬁ%lcﬁp aﬁr:étE;ergF l:%iilgsp rﬁ\g\%ﬂg%cewed
di fferent respeguestanvelvedin the ceppanng stgptamddwhbss S8EP field vomtentsehad s, lowed

t here may be inclu e steps of. ascertai.ni he, service. | evel
appropriate to 2% ﬂ&aé‘l t\(i/l'égOI; e 'ﬁee"g'ﬁe'ﬁ?“’% EF%B%&PH‘?'&@‘S f%@ecmgﬁgr%?%g SEP
for use as10he assocAajerdifdd bbjethenay be Vdssbéid@dSivh. a Hurality of SEPA having
generati ng Objp%%%"!’ may be assoch%t ed with a pluraglity of first SEPs havi ng

different res &AL TGSHeTHYE VEMES SOERBRINTING My AiftessrE Rall types  qRgethers, may be

plurality of inclugg§né stdpdsotasteRdiring tRy 84t typRSAIREprRe 8 dRTeived reguest,
corresponding to different service | evel s, and there nag be included

the steps of aMkpP@INIHENe FRTesRoNdingRER frr use as; Ee, pesociated SERJP thp whting
to a received dgguest, obtaining the corresponding first 25 and second
SEPs and deriving therefrom in accordance with a predeterm ned

function, d5single vAlgsnefagtingugbkiegt mayebeaassetiateddwBEPa iplurelity of iISEPaghaving.

The predeterm f ' f. 1 aLr ongdi ' _
second scpe. | dffarent'Pekiedh PRI B 15 Afsfe BN BAE: phd Therd ey
t he product ofbéd irehifed ter steppafdascgribinirgt thenderyizeoledel Skgpgopriate to a receivekhe -

he cont ont s dPolRFaaRR SLETP e e 5P aeniBiiy PEe i/ TetiicReoger SEP in the
custoners' writhéy 8tepl 9470 ' ' ' .
PCT/ GB97/ 02828 . . . 4 .
. 20 A generating object may be associated with a plurality of first SEPs having
different respective values corresponding to different call types and a plurality of
__second SEPs having different [e_spl_lec_t_ive values corresponding to different service
levels, and there may be included  the steps of -ascertaining the call type-and
service level appropriate to a received request, obtaining the corresponding first
25 and second SEPs' and deriving therefrom, in accordance with a predetermined
function, a single value for use as the associated SEP in the writing step. -
The predetermined function may be the sum of the corresponding first and
second SEPs. .
Alternatively, the predetermined function may be the product of the
30 correspohding fil"st‘and second SEPs. | |
| 'The step of ascertaining.the ;sefvi.ée IeVél preferably comprises cdmpéring

the contents of an address field of a newly received request with customers’



addresses in the storage neans, which custoners are to be given a | evel of
service 61%9%?; than m ni num service |level. Preferably, the
detecting Y% ®vides an indication of overload state  PGHGBE

I nstant aneous total of requests which are Being concurrently processed 5
I's equal to or greater than a predeterm ned threshol d.

Preferably, there is included the step of changing the value of the :
respective SERdafess6d mlhe stbrabe AANS whkth&uStorhd}s a?@i:@ﬁé@i\}éﬂcgefevél% SARLs o
of a managenent system of the conmuni cations networKk.

According to g'@@é@’r’ﬁi‘ Byagm grvicedevsl.esent invention, there is provided 10

cor ding i vel-csent invention, the f
Service O CompononteeeninhecipdBl A Mafudd Bhi ndlfefibn i URERE et

processi ng i nwdlilei the instantaneose natahgf cdquesgUWhIch, ardibeirk Sortaiante prdcRsed
conponent gé)rrpri se storing an associ ated

;- f
pr eassi gned® s&t S74AL 1@ PEAEHATer than ﬁé’r'-s O%'a S‘fdggﬁ?n*?sh"iér neans for

generating request s prafetaitli, Nthetd iSERciUdel dihe step of changiRfRRe f PhiudV éft ithg
to the SEP fi'el d of each generated request the associ at ed SEP, together

with, in the ERRPFEUYHIEPIIREOHEIRE Witk PrecuBste ofsthgepkicts atnder the pontd s e
to receipt at pfifiagemeNt g@stg,grmqng%mﬁ{eungcéé%ﬁ?gﬁﬂv%@t from anot her

servi ce conponent, the contents of t t he received request;
20 neans f dyccauting te agseshned aspectsef thecwesentjovention; sheéra is\peovided
state; and : ; . de 1 Di, N whid e.t he service congponent
isin over]%agns'?tg{hg,e nt gmﬁﬂ'gf(%% 'glsn%'&!(")”frgr[<1 ﬁ'@gﬁgpo%g'gg'fbr‘\‘ée%riri'??eénwg\ﬂq%ew'ce
recei ved requestponéhtsrgbieh\perform call plegssihgrsedispibutéd prozessing irdvobfing lise
SEP field of the newlﬁ recei Preferably, the

i \\/’@% r.eguest. .

writing means SPRAIAY PF Feaussts, WheESin £aeh sefics fogrpnephecmapisess- field of a
recei ved request tostdtegéShiedriselist eforingeafeaRbotatl HPEHLERNed 28WviED ¥fbinkht
the associated SEP into a respective sub-field of the SEP field.

Al ternati vel yPatametgy (R5Phg neans is arranged to generate the sum of the

associ at edygEP and g bt @éﬁe'?atfé% r%HGes%Eﬁ}cfldtzﬁAdjan‘P%Eﬁ fleficei ved request, and

to wite this suminto the SEP field o € generated request. 30
The determ ni ng neameaps &cmrivgyite etheoBEBndinld odyeanh genaraged nequest the

R L
contents of in responSERofreedipt bt thee servideacorsporinprod de request sent froas hodither
\é%?%égf'z)gfszgervice component, the contents of the SEP field of the receiveg request;
- 20 means for detecting when the service component is in overload state; and
means for determining, while the service component is in overload state,
the extent of the processing which a newly received request will receive -in -
dependence upon the contents of the SEP field of the newly received request.
Preferably, the writing means is arranged to copy the contents of the SEP
25 field of a received request to the SEP field of the generated request, and to write
the associated SEP into a respective sub-field of the SEP field.

_ Alternatively, the writing means is arranged to generate the sum of the
associated SEP and the contents of the SEP field of a received request, and to
write this sum into the SEP field of the generated request.

30 The determining means of each service component may be arranged to
compare the contents of the SEP field of the newly received request with a
predetermined threshold and to reject the newly received request if the contents of

its SEP field is less than said predetermined threshold.



Al ternatively, the determ ning neans of each service component may be
arranged ta,d: (ﬁ the contents of the SEP field of the newy received
request the contents of the SEP field of a previ ouﬁcxyrq RO
request whose processi ng has not been cBnpleted, and to proceed with
the processing of the 5 newy received request in- preference to that of
the previously received request if the contents of the SEP field of the

new y received requesterhgvely, mrﬂhﬁteﬂﬁihlﬂ@ mbBams of eaéﬁi'%e%ht ﬁaﬁnﬁoﬁéntt ey B
field of the previously received reque Preferab

det er m ni ng nEEiRBgee 1RROPRAEP \W%@%’@ﬁﬁ%ﬁeme SEP Hfjeldefdbe newly @e??é\refdoTQWPm
conpar i son 0n|vV|tI‘\ nm(eeeeﬁehtsof faHY QPO of e&%r\ssﬂuény tve\t}h h&{‘ Uebs viflose

still in a holding phase of processing and has not en Ive p

of pr ocesgirpeessing has not beerfpompdeted viand rtg processd m’gh th?a bmctelsang of the
arranged togs ' . f Sing of the eyi ous
recei ved re%u&?gﬁgﬁ?#gs‘%ﬁg&%\é\% 'f/" P’S@%?@"}d% tha reqﬁ'@s’fr Y'S“B'&’ﬁ& ?%5%%5% i 1
5 . The tHetcontdnns of) theeSER fiemyoftmefmwmeéceweaarae@étttmsraehlgaér valGétithn
previ ously recei ved \[e%tlj\gglg i BVOl ved in the conpari son and whose SEP
field content dNpgEnignts of | fialdpd the Rreviousty ecetvee reMAst r ecei ved

request involved in grBRrasNIPMNe! dtBrmining means of eﬁﬁp&ﬁﬁévdd?ﬁpcﬁﬁﬂp@ﬁﬁénd@y

be arranged to store in its storage neans a plurality off SEPs havi ng
di fferent respederiPETiAR Fe3PaGFeRaplyIiDireRpechotia Praviausly teseived gequeppadhichnisd
t he deter [ ans r r I

appropri a'[n(laat (raég 'gnﬁegeﬁ/@cy] P@aﬁés?fngﬁ&ggggﬁo ? al}'ﬁé o%%é%@gs%%naglﬁﬁa péﬁlgef%fr
use as t heoragassingat ed SEP by the witi ng means Each

servi ce conmponent rranged to stor t orage nea .

oiur ety of Seps nayienge@rrPIRE e ePenak e, Brbief AR ecEiirA e ective
different 25 msuloctq:»rbeeseirtg ofifitk phwidlalye FetielViet Jrefeds Swhity tie nawiya Aghilyddo
ascertain the service propriate to a received request, and to

p
obtain the cof?‘é‘é‘i%r‘r’dp‘?faggﬁ"qsﬁ?f use as the associated SEP by the

witing neass. The deternfihin@IMadrisviaby ,beefa&he.sawﬂgee 18 QEReD 8 HaidOPleRDushRY
be arranged to store in its storage nmeans a plural |téFof first SEPs

havi ng di f f er da¢eiveds prauest invipliedds the cwwespm&.wgoe%s ffield spptenss has a
types and a pliqgaf b%nye%arﬁ%ﬁ?%ﬁﬂ%ﬁ’ Wb&ge&iké{lﬁsﬁmonved i %}?aos&hbafr?so\-’la' ues

corresponding to different service eve s, and determ ni ng
may be arranged to dBchbraenvige cheponent mapdeaarcenged \to cxjortecingls awpagqomeaneato

a recei ved LegRest ss@%hgg}@g&‘%ﬁﬁt FULEAPLURLEY chirbondiiY &° G Peri Ean

and to derive
PCT/ GB97/ 02828ypes, and the determining means may be arranged to ascedtain the call type

appropriate to a received request, and to obtain the corresponding SEP for use as
the associated SEP by the writing means.
" Each service E:'o"n'iponent may be arranged to store in its storage means a
plurality of SEPs havfhg different respective values corresponding to different
25 service levels, and the determining means may be arranged to ascertain the service
" level appropriate to"a received request, and to obtain the corresponding SEP for
. use as the associated SEP by _the writing fneans.
' Alternatively, each service component object may be arranged to store in -
its storage. means a plurality of first SEPs having different respective values-
30 corresponding to different call types and a plurality of second SEPs having different
respective values corresponding to different service levels, and the determining
means may be arranged to ascertain the call type and service level appropriate to a

received request, to obtain the corresponding first and second SEPs and to derive



therefrom in.accordance with a predeterm ned function, a single value for
use as the associated SEP by the witing neans.

Pr ef er abl ywa4sa94i®t er mi ni ng neans is arranged to derive ther@lmgjgemm{;ue in
accordance with the sumof the correspogding first and second SEPs.

Al ternatively, the deterni ni ng neans may be arranged to derive the si ngle
val ue in accordance with the product of the corresponding first and second
SEPs. The det erm nj means nmay be arranged to ascertain the
servi ce | giherefigm, in a?ﬁ?ﬁ‘ﬁﬂ\"ﬁﬁﬁ'ﬂf’ ePredeteEningd dunetipn duisingle Valed forofiseaanewl y
recei ved r@@uAsbcivtdd'SEP by%@w;@‘%%e@gdresses inits storage nmeans, which
customers are to be given a 10 |ével of service higher than m ni num
service | evel . Preferably, the detesmisingyngans: iscarchmiged tto igrive alns singleavalaegred t o
provi de an, ' [ e, the i ant aneous t ot al
of requestsd mﬂda‘iﬁ% Wit & g OWR%:%%@% %Bﬁingj'rﬁtr%%de%cé’ﬂd%équal to or

greater Bt han a pAIeeia’anefvn’eme ddtemhmbdneans may be arranfB@t6 d¥hVe BRe isitgld/ded a
rranagenent ' st em arran cha t val ue of the respective SEP
'E‘Etcé’"e

associ at ed"W¢ ?)“ff@r‘?ﬁm 'é" € %'3 sponding first and, sgepnd PFRs.
embodi ment of t MEh@HERERIningIHRARS @rliby\/\bé larra%w?o dSsral Rtk Bdrvic le\\f@ybspf
exanple with reference to the draw ngs in I C E S
schenat i c SAMRANG He crptents Kt @défesanﬂ?'ﬂt%ﬂ Bi gRMlY re@emdkrequest Wlth
- Figure 2 igsfomEfie Haidsst 30 id3Nfadeh u €c e 0 5 POI Nt
20 of the network of Fi §ure l; adefheshs, @.'Wh &%m%e& 5%1 i 8$ rmdel
of an 4d8j develrodpepdee highrrethan minimum SerVICEFIegeh:e 4 shows a request and its
conmponent fi el dsg r 0 sts SSIn et ween
objects for a fli?rgfer??/%'et%? dggﬁtgg Redhs’ I Yfrah ad; é’r% IGRtion: &f
passi ng bemmleadob;aeetwrﬁlerthae siesxanﬁmewre okal2%f CAlquests wh|ch are Heirgure 7
I's a diagram shovxg resol ution b?/ an ob ect in oqverl pad,;

(possi bi o SURUePI, BraseFesis saliio'or' it yiins pledptpomined chigsBald: an

intelli gent net itidte J:ﬁaybfbelmmmaeatéuﬁwg@ment S/atEM | s¥tanged tB! sabget theof
servic

el ch| p0| nt s p(isﬁ%s’%ﬁs plurality of service 30 control
poi nt's @ ‘)e‘i eareﬁP“Eﬁt‘é( °F'ﬁfe(9 ‘f"lt gaRe gsanergiadsaidobieqts) 16, only one
of which is A%\é&flc%@lﬁ@ﬁﬁ’bﬁ&e‘%@ﬂrﬂnﬁ%n@ﬁs%ﬁm&ﬂ@ ddribbe dyS

known, sone of the SSPs 12 act as | ocal exchanges and are connected to
a pl ural i tyappf gramplewith refefgnce gp tioe d@wings in which:-

PCT/ -_GB97/ 02828 Figure 1 is a schematic diagram of the structure of an intelliz;ent network;

a

Figure 2 is a schematic diagram of the structure of a service control point

20 of the network of Figure 1;
Figure 3 is a simplified model of an object request broker;
" Figure 4 shows a request and |ts component fields;
Figure 5 shows requests passing between objects for a first type of call;
Figure 6 shows requests passing between objects for a second type of
25 call; ' ' '
S Figure 7isa d'iagi'am .showing fecjuest resolution by an object ih overload;
(possible other figures)
In Figure 1, there is shown an intelligent network 10 of known structure
comprising a plurality of service switching points (SSPs) 12, a plurality of service
30 control points (SCPs) 14, a plurality of intelligent peripherals {IPs) 16, only one of
" which is shown, and a servic'e. management system (SMS) 18. As is known, some

of the SSPs 12 act as local exchanges and are connected to a plurality of network



termnal s 20 via a local access network, not shown, and sone of the SSPs

12", GxbYys/P9ug0 of which is shown, act as trunk exchangespct/GB97/02828 _
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
network 5 intelligence.. Each SCP 14 is coupled to a plurality
of SSPs. 12 via respective network signalling links 1 5 shown in dotted
line, and al sterminalsh@0SKB al pcel acaess gysdwark, aiedlshown, @pdraame of ke BBPshban

in dashed |ine, E"iﬁ?“{@h‘%ﬁ id ghoqlghjlpgcqgsttﬂ";kh% y 8 via an operati onal

command | i nk T‘?‘y a respective one of Ps 12 via a 10 network
signal ling |ink 15, Fanmfaniatiahforcintelligentinekwaikssih generah tie readen iriefetned ko
li ne. In Figure 2, .t i, ,sh he, sof tware atrchitecture of
an''Scp 14, whBErTechnoiony IiEndl VAl Bo.f ARt 1Re5 to dubR o RbIERis- B
using objeq} préiRGERS. Ml ti- t hreaded processing software techniques.

It wll thus be understood that an 15 individual object can support ‘
mul tiple threads of EagmBE8 14iuicaynied (o @ plealitiyph§SPs 12 viastespedive petvatky

other object s giophi 4RELYE! Shown in dotted line, a;mgls%qg ti'l?éé\%? Q%ﬂb% dperational

ext ernal operarions and support systens _ omal n via a
plurality of EG&Snmsmdvinks!24howndntdasbed ine.ciashl IPt Y&isspaupled to the\8MGAR via
domain (TN) 26 via a.plurality of signalling interf. ElVRLS fie d.to
as 20 C7 ser ear%")e'%ﬁ‘éffaﬁ'gé d lbnkhggbllagdstf’g?lé?ﬁpl%ﬁg%rrégga‘geﬁ{e_c%%?%ﬂz %% fo
t he | 10 enBavorRNSiGnaiig ithit 1159 atisa arafkoalara disk A FHowb. iF . coftiou@@P thidki s
al so coupled _ to the TN 26 via a plurality of IP servers 30, and a
plurality of H%?JI i cations servers 32. The distributed

processi ng envi r onmppgigafe theheRCR sibvP Y s5¥8Wad stbhifdatiral dft 3h SCPURY, abisR'S
31, and a plurality of database servers 33 (al so known as data server ?_,

each server 35 besery aroapdistibutech Precaseigi ¢vinanmeat iusindopbierk oriented, muilt

dat abases 33, r ' QU0 ARIC MUOBR  LRASSRIoUUBRatT @n
(Dd) 34@%8%%%?’?‘5&?@%”5{3‘?%&934, e T3 T o omoml ral Ty
of appl i cat5 oindividualpohjestsean sugpiPt mudplariiiraads :of Serraardgeyiiple sassaging
(M5) 38, and is realised 30 e mechani sns (obj ects)
conf orm ng tosfﬁséorésp‘é'éﬁ%fm%% ?#é%r §?§§€ns sq;quﬁg'géo\gﬁlryf ecture known as common
obj ect request brokgheasChi14dd toaple@AaBan .extérnsl operatigny aod Lsuppoft sYrRIeBEP

]F-’éT} ZB\S?} Bzgggmaiinn (6'315) ggvia? fa E)Im'a ||t\|/ iogeCBES gg}vvé’(r)sr 55- and to an\égt%mé}%épgpon
In this envir RERB déthaif TPNN26 Vidh PUIrSlitH of JighailieglinteHhes serdrsi (nefekred ta as
| 20 C7 servers) 28 arranged to handle signalling messages conforming to the
infernational signalling system known as CCITT No.7. The SCP 14 is also coupled

_to the TN 26 via a plurality of IP servers 30, and a plurality of applications servers

- -32.

The distributed processing environment of the SCP 14 comprises a
25 plurality of databases 31, and a plurality of database ser\}ers 33 (also known as
cemem - date - geFVeErs), each server 33 being coupled to a respective plurality of the
databases 33, and further comprises a data communications infrastructure (DCH)
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
30 by a set of software mechanisms (objects) conforming to the specification of an
architecture known as common object- request broker architecture (CORBA). This
. structure of the SCP 14 is well known in the art of intelligent networks.

N



met hod on a server object 42 by neans of a request (al so known 'as a
nmessage)  wo oflfhargcONPri-sing a nunber of fields 48 (see Figure %,IE&ZSSI ng

t hrough a nessagi ng part (known, as the object request BE&: 2 (ORB
Core)) 46 of CORBA. The 5 general structur® of the request 44 as shown in
Figure 4 is well known in the art and detailed information is not
necessary for an understandi ng of the present I nvention. However, if

t he reader requires Ifuhishesivifonfrentaas @ﬁowheinlﬁgtﬁref@réQﬂieﬁtoobject 460RBbxes a
published litera According to the present invention, each

object is assd‘&?’%‘f’@c?'\/\? SRTVEr Phisct &3y |”\W?"§é?f\ﬂ teé!uéﬂef?é?ﬂ kwaﬁt%me@m
representing tQig doRsfRig w.umbsnsm.adds 48 (sea'ﬁ.gd% %yeaa%si}% éﬁ%&&h ?. ndst s?m?

object within a service, and is arranged, when ac C
cal | processi mgrimkrovwn as stbe ohject] ieAbkedbigyer corsl (QRB d:qreio‘,ltlﬁjef VEORBA. The

request 44 an I r r ef rred to ag fhe SEP field.
Each obj ect 5 Sestel sBture of sl fetuleSt 'S, Hoywr Y EUECY i D, ki e, B
15 from anot heandougmaded aformatiars isi nokt | retkssdry faddanl uadexsndingt et tiERprésent he

val ue read . SEP fjeld 49 of the r ved request 44, and to
insert the redfy g'r‘?f’ §f?r¥’(e"er' fnihg ferdersrasuyres, H"tbﬁ iforsn qﬁ’@&ué@t'sgﬁ%ff%ﬁ &9
when t hat par tcmﬂmrpuamtﬁatm@@tmeas a client for a respectlve el enent
of the call processing of the service. Thus, as call processin

progressively invol VAESOFipg tgnthenpresenb;iayansion; irack oohiestt is @ﬁSQ%egEP“EOG
field 49 copr oeRRRALEYNiEE BIeRRAR bardhidep aﬁeegmﬁ{af%t te%ée&fﬁcaﬁmeﬂf%ls

invested in the call and thus the financial investmnment call
i nportance.  call processingTyaluesppPthespbiepy within & servies endi laearuanged,aWhealaaasg by

a networ k adm_jpi ref &l d th rk,o tor
Al though the radueiept i el prebettila WRA LaLic8 i ke £8a 36 HRolo PRAELS
appr eci at ed t lrequésn %maddrmndhéeldmmmlgmé 40 refeteeditol ds ihe SERpfigident upon

t he transm ssi o used tio ntent t

ey b o o'aBh bR s HESER B hE'SHP Y Y 6P F kiqlast 34 rﬁg?'gs%
of an objets Vrdnh iaRgtHeh @bjees dbtivg s %Ltﬂiehf)tte ddaeitsSERociated BEP Qo‘lﬂe vilue read
appends a res ect ive SEPﬁébf leld containing its associ ated SEP val ue, 30

and to obtain 'Ecﬁ‘é the iFE 49 9T hegeceined seaiest fds apd tq inserlethreiestigantesym an

obj ect r eagke ﬁqHSEFhﬁeISL@ behdequend Q%Hgl’%técf"ﬁrhéﬁstﬂ&cﬁér\’ €u|§|E8§]ect acts as a
Wth reference to Figure 5, consider now a first type call i'n which a

user has di al Is#entafer GBIRSPREHMFcslement of theygalberockegingef éhe seryigge e k agicall
ggr; g_gg} 1 0282 é)vgeggfhﬁgp‘}zeressively involves more and more objects, the ogntents of the SEP
transl ati 0d0t dieldie4? i ¢grraspendinglyalrepresents k thbe siccuwatilated namdnent afidpwickebsing
invested in the call and thus the financial investment in the call, or its importance.
-- --The SEPs are preset to respective initial values by a network administrator,
'somé'ti'r-'nes. referred to as the network operator.
‘Although the request 44 shown in Figure 4 has four fields 48, it will be
25 * appreciated that in practice the number of fields will be dependent upon the
- “transmission protocol used and the information content to be sent, and may be
more or less than four.
- In a variant, instead of an object writing the resultant sum into the SEP
field 49, it appends a respective SEP subfield containing its associated SEP value,
30 and to obtain the aggregate value of the subfields of a received request an object
reads all the subfields and sums the respective SEPs.
"~ With reference to Figure 5, consider now a first type of cal.l in which a

" user has dialled an 0800 number, i.e. a number for which the network will perform =



charge the caII to the particular 0800 account (the called part'y, al so

referred tﬁ’ the service provider). The relevant SSP 1
receives t B2 %d4 di gits and sends an appropriate 5 si gﬁgrf(f’l??a m§sage
50 containing that nunber to a designated ohe of the SCPs 14 to which

it is connected. This nessage 50 is received by a C7 server in the SCP

14 and is processed by an object 52 which enbodies that server function and
has  an SER,kldrersdsiation’ 66 .a@rﬁﬁe%bvsct\aai Wedwsrk ‘LEGintiBASRIEBS aREFRRiIOf
t he vari ous objects are not limted to integer values as used in this
exenpl ary enbchargenthe call todthe perticulas Q8Qhagaduby (thaealied werti. alserefiemed to as
t hrough the s | (B3 nt system (SM5) 18 and the SCP nanagenent
system ( MB) ng‘é’(sgﬁn VideH: The object 52 now generates a request 54 with
its SEP field set tdhk, retavdnt SSPsthdecdives ther dialiddadigita gandoseridsgard approptiatea
correspondi 080Q. applicati, resident in an 36 and e ﬂ’!f n
ob] ect 56, Biisnaind hagsete StLpbRBGGRnat furbsy i A dlesionatilt o & Hlseocro 2
The object 56 tBGﬁﬁinQﬁxst Béhrie8tlde ThirheséddeSs0 RE FERIVER By 6IEE kehdl it theSEP
whether it is in an overload state, and, 1f it is, then perfornms a check
(b) to see 14 ambﬁwerpcemdéaparbpbleﬁb5?eqmebtew$wdve§ thgti serven fusictign aaddias
than a respectjv S

set at 1), j f.g?%"a'y“ per? O?ﬁ%‘?e%we%%g@ﬁ&% e géesesﬁ&}n(j iﬁEﬁsh?ftr?e(g u°s
prioritise t higbjeots) 1aee tnok rillTrl‘@Idatq meges \eahyesoahelsed in thiseexsinvearyr gqbed.ament
which is s i,n_a h I of essin S, no

ot or ot antRc e 8. sl 1826 hoRb QR CRR Ay YPEoR  berv B meneeeper,
flag wWhi Glysten wmsmeranﬂhaetﬁnj%mhn@mm{t&%&rﬁ tMS) as. | east 75% of the
total nunber of t hr eads it can support ccu and checks
(b) and (c) -are done GreRIgE %°Wa%‘?“§r%f’staﬁég tSénY"g dte ?#Fgglgpsqi.tgﬂdagg

- of the recei V%@n&?ﬁ“?&*olﬁémﬂgﬁoﬂﬂﬁ&ﬁbﬁetoacorre@BdJrQﬁﬁ bBodaipphtationviesidentin
state by conparin e i nstantaneous running total o concurrent |

Yy
ot bcessad. £ cndBPG doREAREN Bl anvaietd Sy uhich dap SagdisSER Bras to 1 by the
per cent age,khr Supposing that the object 56 is not in
overl oad s'ggt r%%%héjo;r?ra%o&e t the 30 received request 54 for processing
regardl ess of the cofheenbjsc’bﬁstrheelwi‘id sladesiob4, firstgferfovasragheslt (@40 Sﬁ?e
request 54 entesth Q e L csm 3)
of a queue (ho‘?’ §'S 'Lda" %{’&%\aﬂs&%};er% gé?e \'/ség‘h %krggvaﬁc'é?fkt tbz al so
I n the hol di ng/vlsétaee thé $ER)coésrhen@quas1t 540 id @qest & drhgreatsri thanphaespedtiven .
t he WD 98/ 19470

PCT/ GB97/ 0282§hreshold value for the object 56 (in this example set at 1), anﬁ!cflnally performs a
request 54zpeasHaer (Ehe sdedWhetHer ithBedlideiacprivitise Rhigreqlidit incélatien phang other -
processing, the object 56 now eval uates the request 54 and_deci s that it
needs received request which is still in a holding phase of processing an as not yet
entered an active phase of processing. Check (a) is done by reference to a flag
which is set when the object 56 detects that at least 75% of the total number of
threads which it can support is occupied, and checks (b) and (c) are done on the

25 basis of the contents of the SEP field 49 of the received request 54. in practice,

- -object 56 detects overload state by comparing the instantaneous running total of == "~

concurrently processed threads with a numerical value which corresponds to this
- percentage threshold.
. Supposing that the object 56 is not in overload state, it will accept the
.30 received request 54 for processing regardless of the contents of the SEP field 49
of the request 54. The request 54 enters the holding phase of processing and joins
the back of a queue {holding queue) of previously received requests which are also

in the holding phase of processing waiting to .enter the active phase. When the



to retrieve froma database 31 routing data corresponding to the 0800
nunber 82&%&{7 ed in the request, and generates a request 58 with its
SEP field 48 5 the sumof the received SEP and its SW¥/GH02828 t his
case, a sumof 2. The object 56 now seifds the request 58 to a dat abase
server 33 enbodi ed by an object 60. The object 60 receives the
request 58, and sinilarly perforns the check (a), and, if necessary

checks (b) andefGast égal'ébch§élﬁﬁesfr3& to'?a{het Qﬁelgebja‘?lﬁt e § She acti¥ g‘a
to proceed to process request 58, the object he Tequast

in its active RReessing, the obisst ﬁﬁgww eveluatesshe hiequeeqﬁésamudemes that aiamaeds '

ani ch, i tor o ouieve, (BRCANEREEEH ol Beee ErHsbonfibcts” s Sha ratana

the routing datomtaied lirethe request, @nd ajenBpt&SE ré@uesi@S WA BEP Field 4bheetaa! |
Wth reference to Figure 6,

to the desiged, servic [

consi der \[‘R/ d‘“s&&%aﬁ%&sv%&? 3 5 PWR SEPy i this 6ase, assum of IQeJ%Ftﬂ?lec'f
digits 144 f orsEAcwSsentS the FyubstB8 ¢ b Hasstiakk SErveF 9% ieisbdibi tr an ogfebf BB

Tel econmuni cat i ons pI c. The relevant SSP 12 receives the di \f Igits and

sends an appropri at & "§ gbissy BRgecaivesithe muvesn58i anchgimilasly prfasms the check
desi gnat ed oMy,

50 is recei ve(}a)by a Wnéé&s%ﬁ,c%s %H%) é%éﬁ %ﬂ)@@%ﬁ??ﬂgtr g@eégﬁgééagi?h
obj ect 52. 20 permitted to nme@b}cemtocsszs mmge%rmeem@t BOqwdeh 1h6 request i58sis

SEP field t 10, orrespondi n 4 ar Ilcatlon
which is rzgl c];én'ttélancay\]’g RE’ast%Pd&OEéss ngpr g%esvsefs g" q&% %‘S é ’I%CWH (,fFP
enbodi es t hat dapgiidseadl oand generates a norbhal mlnjurﬂCBZGtS bibjeel 66 Wwhieh) Wltﬁﬁ{,
66, and perforns the check (a an w AT sar checks (b) and :
5 S BBstatf B el Ao Pacte elert BRoWG S hacr outind oty to the
proceeds to originatiegSSH N2, ﬂoﬁ@&hﬁ&‘i‘voh&ﬂ&ﬁébalﬁﬁ: thaRBirbdSerR@USSVIdER 1S 1N
its active phase of ocessi n the object 68 eval uates the request 66

and decides that it VMEBJQGE%'CG to FiQue 6, qoggidexpow® sesosd type 96 cal imudiicida by
an object T8, Jser PAsiaRat #he! digits 11 for ad@ks th % gglﬁn '?:allcf3 n?h%\ﬁxfehi gEP

now generates the request 70 wth its SEP field 3
val ues for objBsitish Tfecomm@ggations pic. The releVihteS%fbﬂédecaQ@s wm d)hlldah@gasl asEP

val ue of 2 pregheysh %% g%f [esent t.he
| ar ger anmount *‘ prJe)c '?%HQ%% "pﬁam? § 5n 'ﬁtng rgg tglla]eespgnated
PCT/ GB97/ 0282%ne of the SCPs 14 to which it is connected Thls message 50lis received by a C7
perform recei Q&Er dgo and erf th k (a) and, if _
necessary, - gR’Seﬁec 2 tﬁ%)%%g’l‘l ghg s broBssed by the °§{T’|5 gée that the object 72
is not in 2%erl oad Sﬁmtobjmdsmdadv denecesiatréquest 6604i0E &S SEPhReld @6€td/ 8¢ and
request 70. Wien,the request 70.i s |4& Its, active phase of
sends it to a corresponding 1 application, which is resident in an AP 36, for
processing by an object 68 which embodies that application.
The object 68 receives the request 6'6, and performs the check (a) and, if
necessary, checks (b) and (c). _
25 * Supposing that the object 68 is not in overload state, it proceeds to
- 7. praocess the received requ’est"-’66'." When' the request 66-is in its active phase of
processing, the object 68 evaluates the request 66 and decides that it needs to
send a request 70 to an IP 16, embodied by an object 72, to pass control of the
call to the IP 16. The object 68 now generates the request 70 with its SEP field
. 30 set to 2 (sum of the SEP values for objects 52 and 68).
The object 72, which has an SEP value of -2 previously set by the network

operator to represent the larger amount of processing that the IP 16 has to



5 processing, the object 72 evaluates the reqUest 70 and decides that it

needs to wossfl%f)i eve a "wel come"” voi ce announcenent from %ﬁg;&%@%se 31,

and generates a request 74 with its SEP field set to t he
received SEP (2) and its own SEP (2), Yitn this case, a sumof 4. The
obj ect 72 now sends the request 74 to the dat-abase server 31 enbodi ed
by the object 60. 10 The object 60 receives the request 74, and
performs the @befokm/( sgcelutd, thef request TBCaSE peiforrhd1ehe RAGKS (4)banda Nl neBessary,
Agai n, suppose,t at&b&he 2@1 ect 60 is not in overload state and wil |
proceed to prGB8 a8nddflei ved request 74. When.the request 74 is in

its active phase of guppe&s thdtdthet ife@bi2Gs MRP ih veHENE Stdtb%nd will pRIteeE ted
voi ce announcenent from database 31, and generates a nornal return 15 78

to object 72, piaresh therereived request di0c Whemdshecequest 7ihis iseitel aictive \nhase of
transm ssi L t i a1 A3t | I } S t r

(12 9518 bl e S 95 WAL ol LS 800 At
term nate it srgrieceasTwecodme” voice anneunadnhentdfnam ithe idatababé S 10land ajenbfates a

generates a normal  return .82 pbject 5 W eference to

Figure 7, con&PaHest r?%'v\)"’éfﬂs'% ﬁé?iff??# PRt Wnﬁhans‘f'ﬂé’fotbjeéé?e'ﬁfs QEB ‘?géf“g SePYYar
33) has just sERCi2Edintthis Gase] kGth 6PAMThE Ubjdet 7&5%\9%%@%%&{?%': 74 tohthe
total nunber of threads which it can support, and in response has set its

overload flagdatah3seservenay amrRodiag e thesebipetf&base server) has

subsequent r | ekt t | 0, ;
applicati OL?, perforq?r‘gd chécﬁré&mg?gﬁ $§qndtttlers€g;4f Qgﬁ@ggﬁ%g@e ?ﬁ%{k (g? taﬂg'ugh
it is in overinegessaohdihei ehecks (Bhandidelepiigaite suppose ghatsthessbjecicBAde ndien
SEP val ue of t | [ ual _to the. ti

t hreshol d val l?gg'g f@%&%gg%rgagg}ﬂgh%%% ﬁafo, Sgt)g? o écR? hrgg?“é%duées U%gge}%ésmen the
entered its aegquest phdisie iof itpr axtdves phase tolfieprobessirig, Gther ebjecy 680 trewieves uhst
74 from t he obj Ct'72n§1|P|).' p On{e%teijgt of the reg est( 74,
the obj ect 60’9&‘1‘1“%@?’?‘8?@ RENGAMETE Uy databass 31 Prgrates 9 gofrpal return
overl oad cendi7g en dbjdvtS7Z,hadichogemgati®r tley voieatHnngubddndritadnth sehds it vid Be
overload flag to see_whether the flag is set (true) or, not set (fgj SZQi’

t hen per fENgMissiQnlinkto theeriginaingBaP { Rdostrpnsgisgigntip the yser dhgsiects

is greater tham LIBE generaté£aRRFmbl Rt 86 AE dbjetrldse i fermina sl frbdédsing for
perform check (c) and find that the WO b8/ 19470 _
PCT/ GB97/ 02828he call, and in turn the object 68 generates a normal return 82 tpobject 52 ¢ equest

/ GBo7/ 02828he ! m 82 bt 521 eques
compare the rospect e e T8 . PapR! FCERTAN olw s, BRI A ubibh B Byect

‘whi ch . 2@q@Sstdabmsenyer 88) hgs jushdeavihied the mveddlad comditare et 768 vesupanty mf

the basis t ha;[;%% }tgﬁxl rrét{rﬁgl%ﬁ %ﬂﬁ{rgaéss wmic%h?tr t:ar%st nsglp;f)grt,r (aahg Clltl r%ggonrsquéass'%etS ﬁsb_y '

sending a rej

overioad flag. Suppose that the object 60 (database server). has subsequently_ e

“received the request 58 from the object 56 {0800 application), performed checks i

(a) and (b}, and decided that although it is in overload condition it can accept the

256 request 58 because the SEP value of the received request 58 is equal to the

respective threshold value of 2. Suppose also that, before the request 68 has -

entered its active phase of processing, the object 60 receives the request 74 from

the object 72 (IP). '
On receipt of the request 74, the object 60 will perform the check (a) and
- 30 find that it is in overload condition (this check being merely reading the status of
the overload flag to see whether 'the flag is set (true) or not set (false}), then
perform check (b) and find that the SEP value for the request 74 is greater than the

: _ respective threshold value of 2, and finally perform check {c) and find that the.

- e



5 object 56 and renoving the request 58 fromthe hol di ng phase queue.

In the event that request 74 did not have a hi gher value of SEP than
request 58WQMEMWhe object 60 woul d continue with the procPewiGBg7/ad828 he
request 58 and woul d reject request 744py not adding it to the hol ding
gueue. When 't he object 56 receives the rejection return 84, it
generates a repeat 10 request 86 and sends it to another instance of the

dat ab h bj d
he ropear 1 olfuEst 38 if Bl ip iy RERRGE, pRdsc oF yReigs the, oBlsan B0, wibieay

return 88 to icompahy ed ré's@ecnm SEPiflelds b tiss Pétfuedts 58 Mnltorﬂﬁdﬂoﬂt hitw
the requesti ng obj ect 52 C7 seryer). M5 38 is arranged

to nodify the st has PRy rage wilcRrioceas) to, progess; "?‘Wﬁé'{ 7@retothe hasiatbatnits of
occupancy in egpafeid & hibhét, QH@% Qc LR gl

| evel of overload i ncreigses Elg tE%a‘%‘ |6r},c€éerg§{(§sa rae(\éﬁérp'%m'%ssét@
ul'ti mat el y % hebisst §§tandeqewwgathe request 58,drmeqlunabolgmg phase queue. I n the
above enbodi nent ea ] a a sin res SEP
which is fixed and ?'ﬁ Q%een%;e‘tn:tﬁagl?l%ggﬁtetr]gn 'Wriogu asvtesag? %S‘éﬂﬁeﬁg é%&‘{ﬁ

obj ect. I n varéquest 58apmn ttmtobm:tcﬁq el edretinmie nainig ik bﬁbodeinﬁgtof RRE) vefiiest
rel ating calls to or |f|c storrer to apply a service
| evel -rel at edtsgl':efﬁ%I ‘f"ﬂgltd re'ecb'éﬁqﬂgs %g}ﬁ(ﬂ'ﬁ"ﬁﬁ Po i W@F%@%’T%B“ tomer is to
be provided with prewhenthehotgéot 56 receRiel ithé rdj€itfn &Eurﬁt@@QﬁPQnérHﬁg'éJFQpeat
service |level, as o%%upg? to econony (1 ow) service | eve hi s way,

acall to B fepissh [$EPAS\Hotoh 3BOIREH instancedot\the, detabase, server \abiget 60°.
operator for, stgyosiRg thbﬁﬂj&ﬁr%’%&%lreﬁéﬂ thePepuaL e%g%gc ?@l F cﬁrX@esEQs the

| ower service level, a relatively higher value inits
passes t hr oughequest 8516&%3"!9&@ nermal inetuery 86t toathe sobjestsj &6t whieh rih dach, sévalsea

D ot no b B efiRh'oD Bftne raquBlifl oBREY BECFYEhef ] ok v, Pt

processi ng history, and be | es ‘ted when the object
perfornms check (b). TBeé MS 38 is arréhgest m:atmucﬁiyytrmr SEldcthtesbuldl 1oy,cl1ehe {b) as a

T var tant 15 A oH, Se S URER ok Pyl e el BRHPR) SRRl v

perform a modmiarest abethe (eve) of corBathinthRkesd,t tHCSEP tHiesHdl®lihéreaSes? and

recei ved }/\D ( % %

. PCT/ GB97/ 028g28ltimately the o ject rejects all received requests. 13 _ r equest
inrelation to any @i e BB6R VEHbddRAIBRE leacA oLt st BEsfdted Cwithase siigld he
processing is still proceeding. In one such variant, if a newy received -

request "has ’eSPﬁP‘f'Yﬁ PED whigk 'Soﬁr%@n@(mqe@Pmﬂﬁtoésd'fcf%r@nheqquszca:wpwa%ss@ Bhe
processi np®f 113 bEfebt. W?rd/anants,r §6Ni’c§imn %Bﬂ:c&emz; tn%‘é‘li 86 (defitt rﬁ&t‘:’ers'?s ][élg'thng

anot her such variant, the object suspends the active phase o
processing of tacalscts gefomespssific w¢met@o-=m %ot 4pply a service level-related SEP, the

value depending upon whether the customer is to be provided with premium (high) -

service level or standard {medium) service level, as opposed to economy (low)

service level. In this way, a call to or from a customer who has contracted with -
256 the network operator for, say, premium service level will accumulate, relative to a -
- lower service level, a relatively higher value in its SEP' field as if passes through
objects and, in the event of an object overload, have priority over other calls of
lower service level and equivalent processing history, and be less likely to be -
rejected when the object performs check (b).
30 Alternatively or additionally, the application objects are arranged to apply
call type-related SEPs. '
In variants, the object 60 is alternatively or additionally arranged to

perform a modified check (c’) to see whether it needs to prioritise a received '



of brocessi ng for the priority request. In sone variants in which check (c)

IS per fvpo BEthe7é he obj ect 60 can, instead of rejecting a &%@’%
ec C)

recei ved request in the event of a posijfjve outcome of thé'C

i.e. renoving the previously recei ved r]eiquest from the hol di ng queue,
enter the priority request at the front of 10 the holding queue, ahead of
any previously received request still in the holding queue.

In the above owbueltinmelgtion e aByBtHE reseined sepest far waicd tberﬂ&ﬁﬂél phase of the
signals to the her co nent rt of the network.to reaSS| gned

val ues of rﬁé ﬁﬁ&gp'gg‘ltw iﬂc?"Fosufﬁa‘ﬁfj@"f dﬁ?\ﬂ )&I" @E\f‘? repygsichas

command si gnaliceiay, the om@tmeﬁr&ﬁﬁieﬁlﬂﬁ@m\i&ﬁﬂ\ésﬁ dythefrosdRinkBol A received
response to the occurrence of predefined network conditions or upon

i nput of conmdRAYessy aAdnEeRAS R @!ﬁgnapoqetum In panoghere g4t (variaat, nbenebject 60
operator ma

ange of vorce ahans e active sHash B e bro e iLbF Hrepeivél A S6rufy tRRRGion
16. WO 95f1pepressing for the priority request. In some varlants in which check (c) is

PCT/ GB97/ 0282

1. A ot hRPTSFEgy he.phiest 50 sapy ingtaad of eiesting i RiaKPuEY FAERYELITBREE I
net wor k Hthei e\g;na cn‘l stpasltlueedumbm@esfs ({19} caacw tONNRNtremoving thef pm;@sw
obj ects, the nethod r|S|n Qe st eps including, in
requests gener 3?@&3%9'3%5 H??[ hol §gs‘ﬁ'|e\9'r°'c8"t€f Shi Riiority reguesinilt tbe fr ‘EIEP?f
field, 10 the holdihgtdui@ie} @hééua oBERy! braldusl, RRENedFLudRBMSIn theSRblding
associated with the generating object, together with, in the event that -
a sai d.requestd4e¥€generated in 10 response to recei pt at the generating
obj ect of a request IRethe S58Y8 ERBbARHent] HEsms 18tlge%ﬁé?1%re8nltoss$d EBfnvin
field of the received request en any of sal

obj ects is in signaly tathevthee; commpgnent parts of the whtvmrkaomit qbremsjslgn'edi\faltjers of

overl oad st at i t SSI n
request new yqugglér\géec Q‘ Qg:si’ %ﬁgﬁéeg{%&? 'né'v'ggﬁl %Fp 8¢ &8@‘&%‘%’8“&‘6&?"
the content§ dde uhaerSt‘da fauaimlati]fallgamyd theVvaMSr esahvmipbueswwtthe occurredce of

A nethod as cl ai wherein the WI’I ste ies t
contents of tH&® ‘ré%lﬂefil réqgﬂ'%'f canditions 9t '(P?'blﬁ‘BBEP E gf‘@?"&”&f”ﬁﬁ%”’
gener at ed As an example, a network operator may decnde that one of the IPs 16, which

provides a special range of voice announcements, is to have an SEP higher than .
other IPs 16. '



request, and wites said associated SEP into a respective sub-field of the
SEP field. w8 es/19476 - A nethod as clained in Claim1, wherein the
w'iting step generates the - sumof said associated SEP aR§T(E70Bent s
of the SEP field of a received request,1Band wites this suminto the
SEP field of the generated request. 25 4. A-nethod as clainmed in any
one of Clains 1 to 3, wherein said determ ning step conprises conparing
the contents oCLAMSSEP field of said newly recelelmnmmmullwmm a
predeterm ned threshold and rejecting said newy recd i f
the contents of its SEP field is less than said predet®rrfinéd t'hré&shol d.

30 5. A mgt hod $as & @%- . I B ein said
determ ni ng step_congrﬁngg?dggﬂf)%ﬁ{ ng‘g ﬂgﬂ‘gg];] &%ﬁgﬁg%ﬁgo'ﬁ@%ﬁ@?é@gfﬁ'%%
new y r ecehandng rAedistriuted procebsing environmeent§ usihg sSfWaré abfkctd, the method
previously recgl : .whose processing has not been conpl et ed,
and proceedisﬁggwgﬁsléiﬁ%gzggf ng of WO 98/ 19470

15. inclug@f, GBI TédLR8EA8 generated BAIsAid WIjatts, € GCis¥RiLd BHRSHt

in preference tor th@t (§IEP)SfaiI9' previously received request if the

contents of thRe8ESYNRFY ¥V %ai d new y received request has a higher

val ue than the cont ewtigingftotthe ﬁEPfiéluewgéa‘h §%&%E&§Y'aﬁ%&byasrs%%geﬂnm the
In

request. 5 6. . Anethod as claine aimb, erein sali

deter ni ni ng st@ANepRTLPRECt, toggther withpdn ithe vent! that a saidpeptesbis generated in
previ ousl y 1peckNeske’ @HLESi tﬁf‘{ﬁéh%g Ly hal di ng phase of .
processi ng and hgs r?ot yet'bentere r%rr];tygt+R}%&pﬁaas'éeq8f"&psre&grs§i‘ r?a?ther °b’e°t7._
A met hod as cltierrodtemts of $heBEP fipldeofaha ressiveddretj@esti ni ng step further 10

conpri ses suspendin . ' h af processing. of said previously
recei ved reques?dé\},gﬁ"ggc&svgfg@aﬁ \%f?a' @@Eﬁ%ﬁ 'F'é’éfgr%?d ?tsataoér'g‘ﬂg processed.
8. A nethod as whité reedaitl robjedthier inCbwériad Sstate, deaabiming tMaceieAt DR the

processing which a request newly received at said object will receive in

15 .dependerice upon the contents of the SEP field of said newly received request.

2. A method as claimed in Claim 1, wherein the writing step copies the
contents of the SEP field of a received request to the SEP field of the generated
request, and writes said associated SEP into a respective sub-field of the SEP field.

20

3. A method as claimed in Claim 1, wherein the writing step generates the

sum of said associated SEP and the contents of the SEP field of a received

. request, and writes this sum into the SEP field of the :generated req't)é'sf."' Co T

25 4. A method as claimed in any one of Claims 1 to 3, wherein said -

determining step comprises comparing the contents of the SEP field of "S'éid"neww'l'f-‘“f T

received request with a predetermined threshold and rejecting said newly received

request if the contents of its SEP field is less than said predetermined threshold.

30 b5. A method as claimed in any one of Claims 1 to 3, wherein said
determining step comprises comparing the contents of the SEP field of said newly
received request with the contents of the SEP field of a previously received request

whose processing has not been completed, and proceeding with the processing of -



determ ning step further—conprises—rejecting a said previously recei ved
request 15w bypayed | ' aring step and whose SEP [ ents
has a | ower val ue '[“mm@" Im" l’nevvlﬁ recei ved requesl{dﬁh&b.'?@ in
sai d conparing step. * ¢l hod B clainmed in any one of Cai'ns
1 to 8 wherein a generating object is associated with a plurality of

SEPs having different respective values 20 corresponding to different call
types, and i nc$aidi maylyheecsivegdsreatiests remprefiertincg tohehat of cald pravisusly received

appropriate to receiyved r est ai. ni t he cor.respondi ng SEP,

for use as sai rg%gg%di #Ii? g?jm%% <?anthg Zél% ﬁﬁ% &f ﬁaﬁgfeg{'].y 'ece“’eds%g.“e“ '9% Hotahst
as clainmed in valye e the dangérts of theSBP fieltesfedaid pregmiRiyilectived Pequalt.ect is
associated with a plurality of SEPs having different respective val ues
corresponding to different service levels, and including the steps -of. _
ascertaining g, theasfbifodCad S4RhecPPPCRRA AL in?sdif Hetetflhi aids
"obt ai ning the corresponding SI56P for use 'a‘gh%rgﬁngs%gs%gg%méggwF’ﬁn‘sal d
writing step. thegeomparison only jreraspdctasf alpaevieusly nec@ivedweguesthehizhnisastill in a
generating obj - ' . | lurality of first SEPs havi.n
different res p@@#'fg}h\%g?%gép%grg?'g 68%\”&%%6%{ 2et e'%e'fﬂdfqne?‘gﬁ’te PW&?S&HE- a
plurality of second SEPs having different respective val ues

i i ' s, and jnc)uding the steps of
correspondi ng '}.0 di fLer;leemodsgsr \éia?r%ecli elXeélaim %, wheregn saidgdeterminingpstep further

WD 98/ 19470

PCT/ GB97/ 02828comprises suspefdihgithé REtivODhase lof lorbkesaing Sesdd GReViBYMN received
appropriate to a recejved request, obtai ning the corresponding first
and second SEP€9Hs% \WBYe §3id gevhereseivgrreqypst is beipg prasspesd.-wi th a -
predeterm ned function, a single value for use as said associ at ed SEP
in said witing step. 5 12. A nethod as clained in Caim11,

wher ei n sai d pBedet eAnimasbed warctdlaimerdsin eitheheClainn bf os aCldint 061 eahersih ragid
first and Seco&&elﬂr:iﬁﬁ'rg step fur_ther comprises rejecting a said previously received request
15 involved in a said comparing step and whose SEP field contents has a lower value

than that of the newly received request involved in said comparing step.

9. A method as claimed in any one of Claims 1 to 8, wherein a generating

object is associated with a plurality of SEPs having different respective values
20 corresponding to different call types, and including the steps of ascertaining the

call type appropriate to a received request, and obtaining the corresponding SEP

for use as said associated SEP in said writing step.

10. A method as claimed in any one of Claims 1 to 8, wherein a generating
25 object is associated with a plurality of SEPs having different respective values
corresponding to different service levels, and - including the steps of ascertaining --
the service level appropriate to a received request, and obtaining the corresponding

SEP for use as said associated SEP in said writing step.

30 11. A method as claimed in Claim 8, wherein a generating object is associated _

with a plurality of first SEPs having different respective values corresponding to
different call types and a plurality of second SEPs having different respective

values corresponding .to different service levels, and inciuding the steps of



13. A nmethod as clainmed in Caim1l, wherein said predeterm'-néd function

Is 10 the of “Sai d corresponding first and second S 4,
A et hod agJ %Z'i h@d [ 10 to 13, wherein EE&HG&M

ascertaining the serw mnEMIlmHmm“Es céﬁparl ng the contents of an

address field a new y lred#ei ¥ed* request with custoners' addresses in
sai d storage neans 15 whi ch custoners are to be given a | evel of service
hi gher than mggkénidihing tHeCBall typd gl serwce levdiSappropriat8Bich @dredeivel ajeqaest, N
any one of Claims 1 to 14, wherein said detectin step provides an

i ndi cation of oftaipngathes caresngrding firss ?%tsam@n%ﬁﬁé art e"'tﬁ'ﬂgzthe"?fé%fﬂeé'?s
whi ch are bei r I I t n

pr edet er m ned%[gﬁ{r;@gﬁ%'{ d‘?’% 2 BF%?éﬁ‘%g n%fﬁ%g‘ as P@I neéﬁlgn%gn&ggngéo?ald
Cains 1 to 1@ssocigted@ERjintsai writipg step. changi ng the val ue of the .
respective SEP associated with one or nore said objects 25 under the
control of managenent system of the conmuni cations network. 17.
An_intel i gentyzonmuintdhodas cleine® ik Cledmi 1T, @hélieR! said) predbrerhiined) tunion is
of service conponents which performcall processi ng by distributed
processi ng elsH%?fﬁ%c?ﬂﬁ%@éﬂ‘ﬂﬂﬁﬁs"oﬁmf BdSEPSqherei n each service
conponent conprises 30 storage neans for storing an associ at ed
preassi gned service el enent paraneter (SEP); nmeans for.
generating redest s A methed ag claimegin Glaiing] 1, whereiysaid pregerermined function is
17 g%g, nmeans for witi ng to
the SEP fi e?d pé%dc °t85%@§z§é requ s?rs{ ﬁgd secongsss%%sl ated SEP, together
with, in the event that a said generated request |s generated in

response to receip serylce component . af . ye
anot her servi ce“'econ‘pfg1 FOd A& aérgﬁ?é?\ngy%'?e f’fngI qteI ﬁé o?’ﬂFL i ::sél?eﬂ%gf
request; 5  ascertainingbtheefvide BetlaimpiBedftomphlity &y sorments afpaonadiresssfield

overl|l oad state; and
of a newly received request with customers’ addresses in said storage means,

15 which customers are to be given a level of service higher than minimum service

level.

15, A method as claimed in any one of Claims 1 to 14, wherein said detecting
step provides an indication of overload state while the instantaneous total of
20 reqdes_ts which are being concurrently processed is equal to or greater than a

predetermined threshold.

16. A method as claimed in any one of Claims 1 to 15, including the st'ep“"of
changing the value of the respective SEP associated with one or more said objects

25 under the control of a management system of the communications network. -

17. An intelligeht communications network having a distributed arrangement
of service components which perform call processing by distributed processing
involving the sending of requests, wherein each service component compr_ises -

30 storage means for storing an associated preassigned service element
parameter (SEP);

means for generating requests including an SEP field;



means for determ nl_ng,_m_l_e—phe—&er—wce conponent is in overl oad state,

t he extentvmpwj)mmrocesm ng of y recel ved request inmﬂﬁ% upon
t he contents of Immm ﬁnml sai d y received request. 18.
A network as cl ai ned relnt e witing neans is arranged
to copy the contents Of $he SEp ?leld of a received request to the SEP

field of the generated request, and to wite said associated SEP into a
respective sub-fiel dneans for {WBtIREROf ithe dSEP flﬂd '0.each generatest kequest the

2T 0 O Wbl SEEC Bl Wil RSP o RSB bonryd SJEHL

the sum of sai'd asaoci a
recei ved requeeneratedl iri cesponsectd I'ecsmwnﬂ\ats@r\lldmac&lﬁﬁoﬁérﬁl of afreduest gemeframed

request. etwork as_cl ai ned ainms, 17 to 19,
wher ei n said ﬂﬁmﬂlf’éts@F‘fW%FWBpﬂ%eéﬁsﬂl?f°°é‘z§?:'ﬁs§glt %ESQGWBB%S}WQF?VE Fes§el to
conpar e thegcont ent Sneans fof dett@timgEwHdnSihe sefviedtshpEdny is fE&VerRAd rs%tﬁeﬁd
with a predetermned threshold and to reject said newy received

request if the cont dReansoforjdesernyining; while jthe [service Remponentdaiig overload state,

predet er m ned 4, Jlee‘?éé}R'&# the &éces%fng of a'%eW?\; welﬁle@isreﬁhgét”ﬁdd Rnde e a:;o

wherein said term ni ng neans service corrponen I's arr
conpare t he coontents opfthe BEP HEld 6f sididjne\fvly receivad dequest.y recei ved request
with the contents of the SEP field of a previously recei ved request
whose processing has not been conpleted, and to proceed with t he

processi ng1of i d n&wWepworkca mnherdemuelstmnrr pitedreinehe enviliting hielanots amathed0
previously received request if Fe \?&P[}@q HgﬁOf the SEP field of _said newy

recei ved rtafiPRY: thR FONLenis gk rEERIVRG FRAYAES IhEhe REP deld ‘Pf Ehed

of said previ Qjspkdated rec{jd_%@?' MROtd R6live Shid assocuate%@ﬁ/ 84 tespective sub-field of
18 / (B97/ 02828 A network as clained in

C ai m 21, whertbeSEPHiddd.det er ni ni ng neans of

15 19. A network as claimed in Claim 17, wherein the writing means is arranged
to generate the sum of said associated SEP and the contents of the SEP field of a

received request, and to write this sum into the SEP field of the generated request.

~20. A network as claimed in any one of Claims 17 to 19, wherein said

20 determining means of each service component is arranged to compare the contents
of the SEP field of said newly received request with a predetermined threshold and

to reject said newly received request if the contents of its SEP field is less than

said predetermined threshold, -~ -

25 21. A network as claimed in Claim 17, wherein said determining means of
" "“each service component is_arranged to compare the contents of the SEP field of
said newly received request with the contents of the SEP field of a previ.o.usl.y
received request whose processing has not been completed, and to proceed with

. the processing of said newly received request in preference to that of said
30 - previously received request if the contents of the SEP field of said newly received
request has a higher value than thel conteﬁts of the SEP field of said previously

received request.



each service conponent is arranged to performthe conparison only in
respect of a reviously received request which is still in a holding

phase of pWVOJEAYRg ntered an active phascPGR/GBY7®288si ng.
5 23. A net vvoﬂl mluwmnm(} aim&1, wherein said determning

nmeans i s further arranged ® ossuspend the active phase of processing of
sai d previously recei ved request while said newy received request is
bei ng processgs4l.. 40 : r aj N im23. wherein
said determ n?%'g rreénréetlaérk as Q?'Bgetﬁ\é\@dqao ra ’e‘(':‘)tgg%msgﬁﬁ g%tg{ﬁ" i V’erﬁgﬁe?fved
request i nvol eaeth senvité eompopentiis arranged wnpkridioshe Sorhgariebnl oalythasésech 28 aa
| ower val ue than, thlat of, Qe neV\A%I recei Viﬁd r,eau st involved in the
comparison. Prg¥iously received raquest which is stifl ja @ hqlding \phase of pregessing apd has
24, wherein egsenibredi dhcactive phas@eNBidcessingtl ranged to store in its-storage
means a plurality of SEPs having di fferent respective val ues
correspond®Png to different call types, and the determ ning neans is
arranged to aggert aj | aihy r hat ; ' - est,
and to obtai nﬁ?'he c%??éégjgéﬁﬁsnﬂg'}é%g ?grﬁﬁ%@eég'se\ghtae?edﬁa%gg?%e?ﬂ'g] "é%r?l;%@‘gt %e
20 writing netwnther arapged toAsuspenshrtke aactiveaphesd ofh provessing aff sdit aprewioli3lyt o

means & pl ur dePRy SR FedESE whils ERAMANAY heacheBl AR hend b Gapd © 7 °0°

corresponding to different service levels, and the 25 determ ning neans is
arranged :1?? aflgerta' n the service |level appropriate to a recei ved
d

request , obt Ai PETMOEK @Sy $laitNsenif FlpraEs3s yiherrlp s3id dstegmining, Mmeansdis
SEP by the Wirtdriy@d"®affect a said préviously AeB&ldWkéquast FvalviRdinl theEdhPar&on
wherein each service conponent object 50 Is arranged to store in its,

st or age meansang phese SERfigld coptasts Bapa leueer vglugi hee tbat of the pawheraceived
val ues CorreS@?P&tﬂﬂv&l@ecﬂinftfhgrc%mpaﬁ%A. types and a plurality of second
SEPs having difterent respective val ues corresponding to different service
| evel s, and wherein the determining neans is arranged to ascertain the

(I::)acl'l'} G}ngle d%gg%B X\Qeg\gé&géngaimed in any one of Claims 17 to 24, wherein each service

component is arranged to store in its storage means a plurality of SEPs having
different respective values corresponding to different call types, and the
determining means is arranged to ascertain the call type appropriate to a received
request, and to obtain the corresponding SEP for use as said associated SEP by the

20 writing means.

- 26. A network as claimed in any one of Claims 17 to 24, wherein each service
‘component is arranged to store in its storage means a plurality of SEPs having
different respective values corresponding to different service levels, and the
25 determining means is arranged to ascertain the service level appropriate to a
‘received request, and to obtain the corresponding SEP for use as said associated

SEP by the writing means.

27. A network as claimed in Claim 24, wherein each service component object
30.. is arranged. to store in its storage means a plurality of first SEPs having different
respective values corresponding to different call types and a plurality of second
SEPs having different respective values corresponding to different service levels,

and wherein the determining means is arranged to ascertain the call type and



service | evel approp%request, to obtain the ,
corresponCiyghghiodft = and s and to derive thergbrfiBor/osk2s
accordance with a pr'eﬂ"’ ' unctio&, a single value for use as
said associated SEP b mmmu }{ ns. 195 28 A network as clai ned
in Caim27, wherein said prede d function is t he sum of said
corresponding first and second SEPs. _ 29. A network as clained in

C ai m 27, wherservice dévkl mappduiriaterito edreceivetii requést, to obtiihethpr amitesponding first
corresponding first and cond SEPs. 10 30Q. network as cJained jn
anyone of ol aifnd Stedf S8 3R 8 HSieR theretromgdd ccipienEe e Piedeeriiaet
to ascertain tfjAcHen,\d sifglethle 1Y us®aP Bhid dhsbbigted SEP B i Wkritingmeadhsaddr ess
field of a newy received request with custoners' addresses in its

storage neans, which custoners are to be given a | evel of service 15 higher.
than m ni nu Vi cep | 2¥%&brik lai 1 ~pai : | . A¥ti

of Clains 1 ?‘gé ‘30, %r%r elblh gsalcglmed3$ %Ig{%gﬁ%ﬂﬁnéénsgﬁil g'leg%a{rggﬂ'édgg 1t%o o
provi de an i ndtheawunoof sdid coaespranding first anthiseeortd8EPs. i nst ant aneous t ot al
of requests which are being concurrently processed is equal to 20 or
greater than a predeterm ned threshol d. 32. - A network as cl ai ned

in any one of Z3.ai nsAhétivork3ds claimtddiii Q@indl 27, wherginagehpreide y@irea fuattiemged
to change the val ue, of the respective %EP ass%%l:at ed with one or nore
of said obj ectt:t:’.e product of said cortesponding first and second S.
10 _
30. A network as claimed in anyone of Claims 26 to 29, wherein said
determining means is arranged to ascertain the service level by comparing the
contents of an address field of a newly received request with customers’
addresses in its storage means, which customers are to be given a level of service

15 higher than minimum service level.

31. A network as claimed in any one of Claims 17 to 30, wherein said
detecting means is arranged to provide an indication of overload state while the
instantaneous total of requests which are being concurrently processed is equal to

20 or greater than a predetermined threshold.

32. A network'as claimed in any one of Claims 17 to 31, including a
""man'égémérit - éystem arranged to change the value of the respective SEP

associated with one or more of said objects.



