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I\ETHCD OF CONTROLLI NG A TELECOVMUNI CATI ONS NETWORK Thi s
i nvent ion relates to a net hod of control I ing a comrunl cati ons network
which includes at MEEBE®DQE CONTROLLING IRLECOMMUNICART G NETWORKS one

or nore parent trunk exchanges each be| ng one of a pl urallty of trunk

exchanges I nterconnegted by trunk routes I s_partigcul ar cOo cerned
with the detection BRifo &I"e&gﬁ’&ng‘@l@é’ﬁsur‘é% ?n%ﬁ@ﬁ’% f ’WJ%/ P
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because it i é‘éﬁﬂeﬁée&se%t Oc £ @ik € LOGPLE NY Caﬂs iQ/ b&eed oG Lrig

exchange if t he home exchange . The security and exc

are coll ectumrwemé%rwéah toe %eteq'fﬁpeonpef ekhgcal e%%mnge%ab#u:ﬁe Bcal
exchange. ExGiidWesebdekst han the parent exchanges are referred to as
far end trunk exchanges of .the_l ocal, exchan Near real -tine
network traffic na Y (RTHPCRL &¥ch an%ﬁgt P§F°Ebﬁﬁ89e|‘i'ﬁ'tg‘f T RABE K
managenmemnto i f expiharmde, thfcaicjhc mﬁrdmr niEemi g t e¢AEL 9 €@l | thdr dlgdalt
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during the ??%&Qaﬁ%ﬂOdsThwé%&riég ﬁQHl;léaL.Emsfot%a]Lle@Ooé‘@aMse i

atterrpt S per ven sSucC une of fic 1t I1s essentia
that any net ws@® alsgj g cusefedo a%’GUtGetlé&%remdcéénﬁro‘W ethgs legakkl y

as 30 passi blekchaife QRS hofef ékeahhgeSfaigsoftmeeé@%ey%a hoh¥
network traffic managers due to_abnormal "traff Eatterns whi ch can be

caused by eveRFEhaRges s ahghofelRstively; eF§f96F§§ ah@ pHl i EheoIRARBRL
(for exanﬂe Gls:rdrﬁmm [fy the 1?axi1NeWcYﬁaurge.s BuHaiges dthent |tHd|h3&ﬁ'|1e
cases traffic_in network v [ en eve
Sonetimee | PRFRE SRSRARERFAPES CRRAFRE he Yo tatiind dor Bt BRendRe s,
mai ntain the bésthevdmalal restob@rigeser f or nance.

20 Near real-time network traffic management (NTM) is aq

essential compenent of network management if optimal
traffic perfoémance in terms of call throughput is to be
ensured. To give an indication of the volume of traffic
which may be involved, BT's trunk network in the United

25 Kingdom currently handles approximately six million call
attempts per hour during the busy periods which is
equivalent to 1,700 call attempts per second. Given such
a volume of traffic it is essential that any network
difficulties are detected and controlled as quickly as

30 possible. For example, difficulties are often encountered
by network traffic managers due to abnormal traffic
patterns which can be caused by events such as ’‘phone-ins,
tele-votes an& public helidays (for example Christmas Day
and New Year’s Eve/Day). In all these cases traffic in the

35 network varies widely from the normal level, sometimes
quite spectacularly, and the network must be controlled to
maintain the best overall network performance.
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Thl s is the replacenent sheet - la - A
publ i cati on describing nmanagement of a t-elZcenmunications network is
"Net wor k Supervi sion and Managenent"”, by A Passeron, published in
“Commut ation & Transni ssion” Vol ume 13 ~ No. Speci al e 1991 pp 45 - 52.
Wth the introduction of digital switches such as System X it is
possi bl e to nonit oWithosthe dimEneductimmncef digidfaleaswisgbpandgrucind ashe

routes bet Weeg},wem gnﬂtt QStBsssmleSHBSﬁshbeaﬁ cEIseingQh\QDﬁ»ErfB%Eh%e
Managenent Sys currently receives statis s on upwar ds of

37,000 rout es®f ea"fhr o?ﬁ%%%cﬁﬁﬂg@?el FRYHEUKPRYERG RS | eko Hhec
measur ement peabedriBershosenst Nebwoskl wnafﬁﬂaughnagémedtt Bystem lon'mul)e to

optaLn 8 $taRhieakly CRbealhe TRALRIEN! o e So Bk HORKPECL RN CS
net wor k. from 4Bl exthangésodnr crlve VIR avdaidre EIVE irsimritmmssedich )
R cunt e e FEORNRRAE P RELBESYSL ol S orllSbtpan et
The par anmet erbgaghbe ipcobfain® sd@pimtddadilih 1!¢ﬂr-‘e%]hb¢ dueagugementi o€ i f
any difficul t48 network performance whilst being short enough to allow

10 effective real-time control of the network.

The information received by the NTMS is processed to’
provide CCITT recommended parameters. For instance, these
include the Percentage Overflow (OFL) and All Circuits
Engaged (ACE) parameters. The parameter wvalues are then

15 compared with thresholds to determine if any difficulties
exist on the monitored network elements.

) Usually the first indication of a network problem is

- when an ‘ excéption’ is displayed on a wall-board, or on a

graphical interface at an individual fnanager' s workstation,-

20 at a Traffic Management Centre. Exceptions are those
parameter  wvalues, calculated from network element
measurements, which deviate sufficiently from a

predetermined threshold for that value. The exceptions are
ranked in a priority order with the top 20 displayed.
25 However, due to the manner in which the thresholds are set
by the network traffic managers, some exceptions do not
necessarily indicate a difficulty as thresholds are
percentage-based and set a wvalue which ensures all
potential difficulties are captured. This results in
30 exceptions being displayed that are occasionally spurious
or insignificant. The exceptions therefore need to be
examined in more detail to determine if a real difficulty
exists and whether it warrants any action. To help in this
activity several information sources are currently used by

35 the network traffic managers.
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exi-sf on the nonitored network el enents. Usual ly the first

I ndi cation of a network problemis -when an 'exception' is dlsplayed on
a wal | -board, or on a graphi cal interfiace at an individual nmanager' s
wor kstation, 20. at a Traffic Managenent Centre. Exceptions are those
par anet er vaI ues, cal cul at ed from net wor k el enent

measur enent s, whi ¢ devi at e fficient frpm a .

predet er mi ned t hr esFBed FOUSt (RROXLASF. RPRE ei%%Jp'f{'b’ﬁg Furveillangs 204, 4
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bei ng dlsp aye at are occasl ona I nsi gni_ficant.
exceptions t heed}opdtia&dons.pe The l‘é?b‘ifpn#ﬂéfp"ﬁ %\?%Oﬁlit BFREELCIBRBAGRERS | f

a real difficutdylook @4 Stre apshy WoeLPEE L Es WAk 1S adW asi—ieea Eaeh.elcp
in this act|V|t¥ several i.nfornation sour%es ar% currentl Eé
£ Sirear

the network trBRFREERER§gARE to compare Jraffic patt
real -time surveewl neasuzsfient pem‘maagotbngsoﬂ.atbeangt mrekxds stat us and

f d f '
Po ' T ofhi e nenPP R b S TS AN T TR " o, R "
to ensure the measm:emantl i &t i sma(tﬁ.sﬂ:hesnetﬂmd( ithe NTM$| systemi omasnd
The NTMS all °V§r6‘8é¥‘§’é§ ehdh 1to B@f@@f&é sumnakPs aomtt&ﬂ%ar aySLRt el Cs

as well as derived gener ters and to conpare traffjic patterns
over the |ast dallYfWrﬁéﬁ%l&hén’éﬁ@f%b‘F|%§t?6n$sol'5lﬂbsaﬁ¥sf-?@nﬂ%l°‘m the

An On-Line Tr a:iéwoﬂaf AFBEAI) REBLGREOtS) dxislihd hmstoraaaiureﬁaﬂricof

statlstlgﬁP from < gITI\/E gttaep agl %gsses %: t_o provi de .

summari s MEﬁﬁﬁF%ﬁ? d5Padfb? VaF RS- GRH 9eekF§ £RafF b&tterns Thi's

systemallows the a a@eavmzkaa}méxit @mmgepmﬁmwaﬁheenétwwxltnﬁfﬁc

e 10 PR 5ed OnfEheh, SBEsCIBhER, oRi B3 hd "Ahlina tampen, of

up-to-date cogﬁlﬁtnﬁnquxnhaqgesﬁné%datinformatlon is used to check the
routes to which calls can be routed,.which controls are in

20 force and the routing algorithms being used.

There is also a broadcast speaker facility which
connects the world-wide network management centre to all
the regional centres.

Once a potential difficulty has been detected,

25 acknowledged and analyzed, it is characterised and a
decision made whether to control it using the available
range of expansive and restrictive controls to either allow
alternative traffic paths through the network or to
restrict or block call attempts to particular areas,

30 respectively. The situation must then be monitored to
ensure the controls are having the desired effect and that
they are removed as soon as a problem has been dealt with
effectively.

One class of exception associated with

35 telecommunications networks is the failure of a local
exchange.
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aII .trunk exchanges. This information is used to check the routes to
whi ch call's can be routed, which controls are in 20 force and the routing

al gorithnms bei ng used. There is.a4so a broadcast speaker facility
whi ch connects the worl d-w de network managenent centre to all t he
regi onal centres. Once a potential difficulty has been detected,

25 acknow edged and analyzed, it is characterised and a deci si on

made whether to comlittlough Usbeglt hexeangabl failuresngerair exqedadiinreland

restrictive c ntrols o eith t f ag¥§r; gh
the network o ttl egﬁ ’Etr%r'é%\fvocﬁs # ‘igtten%?gmtzgﬁ Ig'?lta!ecu g%;s
30 respectlvéhyervﬁmtunnlﬁnamnthmsnethenkb@nmﬁﬁ#qnﬁip4iﬁrs efbdse &

controls are Baybige! e 4asl Ladeetlgaiirodnl bate- coﬂﬂé%)tlﬂfgen{e%lﬂa&ﬁ%n@.

soon as a pro as been de fectively. %%
of excBption  EogockxemEle, ifh B5PHORIESHNRERVEE | BFs aneﬁ'%\’%

the failure ¢@bnaneCehere a®¥ChaN@fber of stages i#-will go through tHwugh -
| ocal exchange failures occur relatlvely frequently they rarely

result in a pFBUIéHﬁtﬁ§F°W@ﬁU|r3? ¥ ervention fromthe network traffic
managers. This isa) lmm:u-se sblibackni-t this bis |4 saftsefe cmutdote mpd

e Tk e it

ass

ages it go throug try and

recover.10Thean axehange alarma) Process Rollback - this is a software
routine and B;j' Ce o3 £3Qk af &&te%ha&{é?cadé&mmﬁy%stmw heas
10 an exchange al a Rest t he exchange autonmatically
restarts and SerVSGPvFéeaﬁ§e&FFé€ted c) System Initialisation
- the softwareg)is Syst'eﬂtlt'ﬁhiﬁﬁﬂlié@ﬂlanbaCkl Ngtlsé Or softiwhds is
d) Manual Rel pad - ,part or all _of the systemis rel oaded manual | y.
- \Wen a un+P1F§a;thFo§EP@ FtbﬁFFFnﬁlﬁiPrF?yafghr

15 d) Manual Reload - part or all of the system is

reloaded manually.

- When a unit is in trouble it will first try four or
-five Rollbacks and only if these are unsuccessful in curing
the problem will it perform an automatic Restart. If =a

20 Restart occurs this can be detected from NTMS statistics.

Normally a Restart is sufficient to return the unit to
a fully working condition. However, sometimes when the
unit returns it still does not perform correctly so it
needs to be monitored to ensure that it is handling calls

25 correctly. The last two stages, c¢) and d), occur only
rarely when a Restart fails.

In the majority of cases no action is therefore
necessary. However, when it is, a control such as route
gapping may be used but it is present practice only to

30 apply route gapping if the exchange is likely to be
isolated for another five_minufes and the calling levels
are high.

Controls available might comprise not only route
gapping but also other forms of call gapping, and code

35 blocking. Route gapping however affects all calls down a
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-fi've Rol | backs and only if these are unsuccessful in curing t he

problemw |l it performan automatic Restaré If a 20 Restart occurs
this can be detected from NTMS statistics” Normal ly a Restart is
sufficient to return the unit to a fully working condition. However,
soneti mes when the unit returns it still does not performcorrectly so
It needs t nonitored.to en g | hqngg 2?
correctly. Tﬁer?i PE §’tu§§es éé%faﬁ 8%3'5% gglgur %%Séﬂ}i% e ?nv\ﬁeen a

Restart fails.applied to| et m@rerrdjeertmnytéfoncgmzfn@ action is therefore
necessary. —Howeverymuhenyq fe;ec‘aa:%ecq%t rlqi é&'ﬁfk@tﬂi?“ﬁ&e mgepeuaatm be

used but it is €resent practice o to apply route ggg i the
exchange is #¥kekgpsolspEhe PrPéBFE%@E PSrPQHSPH@FnFPvé ﬁﬁFé§sand(Fﬁe

calling | eyel SS_ystearx bkehanges tnesecaﬂter Rhswavaglabbesﬁhabétsagpr Egemnot
only route lg g but al so ot her mii ca II 3&? and codeh§5

bl ocki ng. Rout®e g4pBREG RGN P& éns]téé’tss SYSH9™s Jgovirt SOMe cases €
particul ar rouk€ans C&He oSt 1t beel mda Hmckafifected bexchangeplaxss ablbe
mor € destlnatlon SQ&&%L; hen 1% %ﬁe pro c@nh%ﬁ&fiﬂger%flgncgkLL#E¥¥ty &He

first functiort® Uct or mance s 5tiC
(In 5 Systemuclex@m@esttﬂaas@mdnmmmsm oamoptitos, thsomatworkt he

Managenentg St a4 Sr#fé z?te"ﬂéyféggl)exéﬂaﬁ?ﬁf?#ﬁ&ﬁeé hsEher thgﬁaﬁg 186xing

statlstlcsfrom cted exchange Zero even Nit 1s in
fact “handl i ng &%l FBec Paxametprs I-hssued Bycirheaskacst P¥chpBgeBore To do

necessary to rgHi§ orszid&s’heﬁm i@ i9 Gedceddaey| aepl mamhe&gesélaewéas
ot her than by | ookin ara ters i.ssued by the | ogca exc anges.

To do thupaa%%f&%’g"s’é? J’(’P’y“?t yatdendhi foP2BBPE(HRELRCLLY
par anet ers which saeinge l1bdeal uad:hl&nge fabboper distinctive of such a

mventi on 0 o SRR ohP . Bl FL A8 a SRR tar i P R4 YR 8A

includes at I@asllebhedl ol certhabybngomnecompunicanbons netwonk, e vilehs

to one or nor§ RAnfdls (4HNKeBXENIPREI KA exchange connected by one or
more routes to one or more parent trunk exchanges each
parent trunk exchange being one of a plurality of trunk

20 exchanges interconnected by trunk routes, is characterised
in that controls are applied to the trunk exchanges of the
network to deal with a local exchange failure when the
average value of the All Circuits Engaged (ACE) parameters
over all traffic routes into a local exchange is greater

25 than a first threshold and there has been a decrease in the
average value of the Circuits in Service (CCTS 1IS)
parameters over all traffic routes into the local exchange
which decrease is greater than a second threshold over the
duration of a measurement period.

30 Monitoring both the ACE and CCTS IS parameters
distinguishes from other failures such as route or PCM
failure.

A network may be controlled according to the present
invention by an apparatus to which is input the network

35 parameters and which provides control information to the
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parent trunk exchange ‘being one of a plurality of trunk 20 exchanges

i nterconnected by trunk routes, is characterised In that controls are
applied to the trunk exchanges of the ~ Befwork to deal with a Iocal
exchange fail ure when the average value of the All Crcuits Engaged
(ACE) paraneters over all traffic routes into a | ocal exchange is

greater 25 tha %ﬂﬁ?{fﬁ%%?{@ff0|ge§ gggh Le haﬁg?e@n gxgﬁgkggseéllfJE%

aver age val ue "§f araneters over al
traffic rout esondiditdne isockdtestdtange whi ch decrease is greater than a

second threshol d oygr égygtlve %urathgg of L@+ WBRARUI eABAt BSd | 0@ on3T011ed

Monitoring both the paraneters di stingui shes
from ot her faiaPi'}Pé@té-t?@H-]-afs %utieteetmm off fihqrlkocal exchangendaidii&smay

be controkl edy2¢aRud Rhd A WRIRSHYH of tH\HEHdYK be.a épparatus to
which is input the network 35 paraneters and whi ch contro
information to theThe contgols’ applied tp 6%## eF Yuhes

| ocal eXChangﬂppﬁ&b|&m@lled ﬁbNKhIédHEdSthﬁECéﬁdhanges, for example,

Al ternatively I, ., caontrol Vs

detection of FﬁeEi g@ %gﬁg anmo%%aF ggél 5% mftﬁ%%glf O ervegt%%L 0 the
net wor Kk managpr-‘esent appllﬁmts com rbhe ®aoie edayo ashe Yidisworkenny Ble
route 928pL0gnEPP h@QnEQoﬁeHEFte%oh%%%& eXﬁF@“QﬁéncéEﬁe&X%HHhF the

as descr| ed Tn nore_detail 1n_an appl ication fi resent .
appl i cant s onPRRELSHABIISPRESOLR| dPREed ongR the ;S’t"@éeﬁt"c?’r%?t rfahlugfe
however, nothasoaeehnaet\éfctteatb the meahbacuka{—_he%keebataaakrbaézeace t he
| ocal exchange failure h egn g cted b the nme g tgﬁ pr esent

i nventi on. Var%&PFoU? PafulE bpe erttrg A 5§eoB o TeRPRLIASI §87can
be sel ected abéordengctedthacebaaangertetltheofchbeaéﬁermatﬁcsulaf nehwork

to which the g %?LlaQV%?Ebggkl%o FPSP the pBQ%egg inye gﬁon

paraneter for Ic rou nto a exc Been
found to rlseapabldﬁy fromthe normal val ue of zero. It has been

found that a firstegQ Ak egdelfe@dr Akokeata sl | Sottélallnito a failed

-local exchange has been found to rise rapidly from the
normal value of zero. It has beeﬁ found that a first
20 threshold of at least 10% is suitable.

The CCTS IS parameter of traffic routes into a local
exchange falls to zero in the event of its failure. To
provide flexibility in the application of the invention to
different normal traffic conditions the percentage decrease

25 of the CCITT IS parameter is monitored rather than the
absolute value of the parameter. The second threshold
should be large enough to avoid triggering by normal
fluctuation - a second threshold of at least 20% has been
found to be preferable.

30 The preferable measurement period is of the order of
five minutes.

According to a second aspect of the present invention

~a communications network, including at least one local
exchange which is connected by one or more routes to one or

35 more parent trunk exchanges, each parent trunk exchange
being one of a plurality of trunk exchanges interconnected
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The .CCTS | S paraneter of traffic routes into a | ocal exchange falls to
zero in the event of its failure. To provide flexibility in the
application of the invention to di ff-erfert norrmal traffic conditions
the percentage decrease 25 of the CCTT IS paraneter is nonitored +ather
than the absol ute val ue of the paraneter. The second threshold
shoul d be | arce enough to avoid triggering by nornal fluctuation - a
second threshdy stuak |xeute0oanRds annfirol meppanda®n gengreisr 49 ethgo

The preferabl e\:ﬁ?ﬁé%f@ﬁahgesr bedtha abttek)r 48" MGharactdriséd Wheghat
Accor di ng to a second aspect _of resent |nvent|on a conmnuni ca IOI‘]S

net wor k, |nd|ﬁﬂﬁﬁfe&sl ctuded ?d% tem resSReRTLES WhHP cHRes2¥BRAEE ALY
one or nore r Qi ethied0 RDE C!Ilﬁrﬁnﬁ‘ﬁ)rﬁn@&ig%ﬂl [ACBK @eisuglesrs o3@x IOal.Ent

trunk exchang ei ng one of . a ral trunk exchan

interconngkte raffic routes injg g gﬂﬁa oéf&gagﬁﬁj(ﬁiﬂQCﬁé%ﬁﬁﬁﬁ Fhen 2
control s t()tfﬂirst ﬂhxs&hek@hmm@es ddcrdms acinrike avecdge avalue sefl the

t hat t her e p v, I of
the ALl O rou i (SRETLSE  ThEREPES] KRralhetBial HA0TIE Phasete T
| ocal exchang&aiasy grnéraz ethﬁhah‘-“aal exq¢hange higzspdier aﬁ?élaal dacreesentn
the average valHiesolld'Cover @H&EURLSatRoRCIVE C8 (dadsutethe RS %&ﬁ%ras eyer

all traffic routes into the | ocal exchange greater than a Secon
t hr eshol d%vePRAVd Xfur &t SHIG o HERA BN ERRE! itRE 1 108 ﬁ*ﬁ%Qﬁg%ig?ﬁnm
I ndi cati ng t haaitfed.l ocal exchange has failed. According to a

third aspect of th res |nvent there rovi ded
comuni cati ons net%f? lhlg e n ng ?"rd afBﬁE% 8§et$’ oF: r%:a ’g'év%?jé?unl S
connected by Ghensr mmrprQ51deduﬁequmunn;anlcmaenpawenk,tmnd&u@ungw@ms
each parent 1 ealsiii eI RAN0S LR Whith dPldY ééa/e@fb% ‘?%

contro I ng controls

|nterconnecteé by trunk routes, means
to the t&8nk éﬂ@ﬁ&ﬁgé@(ﬁanﬂFrmﬁverarent Eﬁaﬂgc?§ﬂh§§$3ﬁat9ﬁﬁhtnﬁ#%9¢s

‘included a sygbomd @3RG bell nd drl@ WAL oFf ththiN dxdRdrgld S

Engaged (ACE)interconnected. by trunk xroutes, and control means £for

applying controls to the trunk exchanges of the network,

characterised in that there is included a system responsive

20 to the average value of the All Circuits Engaged (ACE)
parameters over all traffic routes into the local exchange
being greater than a first threshold and a decrease in the
average value of the Circuits in Service (CCTS 1IS)
parameters over all traffic routes into the local exchange

25 greater than a second threshold over the duration of a
measurement period to cause controls to be applied to the
network by means of the control means to ameliorate the
effects of the failure of the local exchange on the
network.

30 It might be noted that, for the purpose of the present
specification, “"traffic route’" or *"route" is used to
describe a route in a network primarily between exchanges
and does not normally include the link between a
subscriber’s customer premises equipment and the local

35 exchange.
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paraneters over all traffic routes into the |ocal exchange bei ng
greater than a first threshold and a decrease in the aver age val ue of
theCircuits in Service (CCTS |YS) parangters over all traffic routes
into the | ocal exchange 25 greater than a second threshold over the
duration of a measurenent period to cause controls to be applied to the
network by nmeans of the control nmeans to aneliorate the effects of the
failure of the |ocal exchange on the net wor k. 30 I t m'ght be

noted that, for theABUre‘?&ﬁﬁﬂfeﬂﬁ"eo@r&%ninventa.éﬂeﬁiilCﬁb’wo'ﬂ;e des?ifiited
route" or "route" is used describe a route in a network I‘IITB.I’I|£/

bet ween exchan§¥sway °farﬂi‘a"&}é% OMHGE Wik nEPF§TeRAE] t8e then@ccompanyin

between a draulnes BE whichst omer prem ses equi prent and the |ocal 35

exchange. l.ment _of the i nventl n_wll be
descri bed by Wiy 9GFeetartt e oﬁFgeWa A Cr é:feéﬁreﬁ‘?ceéﬁ'taot’t% canﬁﬁl’fy"ﬁé\é
drawi ngs 0$ whtohtrollable byFltgler sethiog @fsdhenpides erpriasmmtdiomgn of a

network 5 controll ?.?%g £RY o he, Fggegg khe r%%%%%&xﬂa@i%ﬁ'@f a c]pntrol

Figure 2 is a sche c repreésentation aF
i npl enenting swystemet Fog oifmpltmn’@f%enthe metihodentdHn; thﬁd present

Figure 3 is a sgbeARiba;rapgesentation of a control 10 systemfor
i mpl enenting the nethod’ of the present i nventi on usi ng direct control
of a network by a cBhBHFEr 3 is a schemgtépr rgpresemt@hion ok a control

t el ecommung Catsfélﬁeﬂef&\ﬂr:kmplemeﬁ@.{@é laeé e tho® &t ¢helbgebantBheati bah
units (DVBUs) d Eexcr £ @h gnl five eshownfor
clarity 15 artE 4PE ?‘E?g efi@BHT° 08 alBE WOt G4, %06’ Trand 110.
Subscri bers' custonkRefereimgesoefiiquunt 1, o Weldvomuyniowtions aetwekrdwn
e pecy it & SRR G e pes 0 SEIEDOTENIG) 2
The DLE 116 i stxunkeexchianges e DNBwhitd0 omdy fd¥evaze shown for clarity
15 and are referenced 100, 102, 104, 106, 108 and 110.
Subscribers’ customer premises equipment, of which only two
"are shown referenced 112 and 114, are connected to the
trunk exchanges 102 to 110 via respective digital local
exchanges (DLE) 116 and 118.
20 The DLE 116 is connected to the DMSUs 100 and 102 via
traffic routes Rl and R2, respectively, through which
incoming calls to the subscribers attached to the DLE 116,
including subscriber 112, are routed. The DMSUs 100 and
102 are commonly referred to as the home trunk exchanges
25 for the DLE 116. The DLE 116 is also connected to the DMSU
104 through which outgoing calls from the DLE are routed.
This is usually called a security exchange as incoming
calls to the exchange 116 can be routed through it should
one of the DMSUs 100 and 102 fail.
30 Similarly, the DMSU 108 is the home exchange for the
| digital local exchange 118.
The home and security exchanges associated with a DLE

are collectively referred to as the parent exchanges of

that DLE.
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traific routes Rl and R2, respectively, through which incomng calls
to the subscribers attached to the DLE 116, I ncl udi ng subscriber 112,
are routed. The DMSUs 100 and 102 ar® tomonly referred to as the

home trunk exchanges 25 for the DLE 116. The DLE 116 is al so connected
to the DVBU 104 t hrough which outgoing calls fromthe DLE are routed.

This is usually called a security exchange,as incomn calls to the
exchange 116 can b&BP§&t é%f“fl'f'ﬁ’bi%gn PEheR Ghan the cﬁ%’g‘?ﬁttﬁﬁc 818F%nd
102 fail. 30 referrBdm tarlas, the FfFJeHd tsuthke dxwhamgehange 4 ogiven
digital |ocal jexchange 118. Th o] a [ ges
associated w ?ﬁgéQBEEiocaq'areex%%arrf%edt i vg?g lr@]e erq{r%é%%}%g aéytﬁié&%g%e?]t all
exchanges of exchahgesDofEher than trunk -exchanges 100, Th62easdchdgese

other thag th C r t S e dytuRk
exchangesgof ‘geg%gﬁh et ?%;?%@I%uakeéxﬁrg{nrﬁ% If:)%‘?1 ﬁ%g ﬁ%?\%?g %%’cé&gure
1 all’ exce¥nbangst Ad6.t kex exampléxchanges 100, 102 and 104 are 5

regarded as far engnbrmékn6d CEHANGAR AN e adk8l babmmsdlcati ondXaBRABSK116,
for exanple. met hod of controlli nglia t el econmuni, cati.ons

The nej , I A
net wor k sIRARads nEhat) |1 TSERRESD ERgUTETYRacdor BFRGTELREHdO the
present invenpresent! limmuticomestll badwibdr addciribed widthr afdietnoaalo

Fi 2, ahi ch t trol ' ' h d
of “the ptbsertefROeRERoRS PEatrE 2" 1; B PhERE = pbEPRES"BbhE%aL, PR Ay
Figure 1 is impliementiingythexm@bRod oEvéhy breeemtndnyentiwm.ch is the

: ; . \ ; e :
Goner at od by the ol CaF Bolanoss Tl T e WdR s o
processed by dgn st BA¥ 230 % 0  EvegmovFiEee gdHattesvea¥hicherdts vEREes

i ncl ;Jdit ng th%@aé’lﬁrét?@nt pe§t§baT g)fgcaweﬁda%'e;&- ofThleﬁeufer ?ﬁwetaerée@r 65 -
I npu 0] run- . . | me ,system C pplles, rules ~the recgi
Pt % | Akattati i3 AT R BY sheh ALy grshandSs, qf EBR.
system The netwérke202stwhhcX)G prprodessed byecnmNDME! isystemo 204 80

- network traf %v@@@gSQnggzg c Oﬂeasurgggg%t ivggu%sl g%%lu%%”@foé é ! Jaf'r@hEn

t he network
CCITT recommendation. These parameters are input to a run-

time system 206 which applies rules to the received

20 parameters from the NTMS 204 by means of an appropriately
coded expert system. The run-time system 206 provides
recommendations to aid a network traffic manager 208 on
detecting a 1local exchange failure in the network 202
according to the method of the present invention.

25 The run-time system 206 employs a three phase cycle in
which recommendations for the need for 1local exchange
failure control actions are passed to the network traffic
manager 208.

The run-time system 206 monitors the exchanges in the

30 manner which will now be described with specific reference
to the failure of the local exchange 116.

When the ACE parameters averaged over the traffic
routes R1 and R2 into the local exchange 116 is greater
than 10% and there has been a decrease in the CCTS IS

35 parameters averaged over the traffic routes Rl and R2 into
the local exchange 116 greater than 20% over the duration
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according to the nethod of the present invention. 25 The run-time
system 206 enpl oys a three phase cycle in whi ch recomrendati ons for
the need for |ocal exchange failure eob@rol actions are passed to the
network traffic: manager 208. The run-tine system:206 nonitors
t he exchanges in the 30 manner which will now be described with specific
ref erence to the failure of the |ocal exchange 116. When t he
ACE par armet er L5veFiBed vl A4 t rApp§urenent ETiRE artP RO2PRFEPFhHAte

| ocal exchangei.rid:ﬁcaﬁugneaiﬂar the #ded Yp asdnthole hbs leyued deor cthe i n
the CCTIS IS 35 gvg-zéﬁged over the traffic routes Rl and R2 into
t he | ocal excl{’atdp gre Ter an 20% over the duration

-10 - of thet msnueavneagedertmat peheodrm-'appeoms#&m 206 may

i ndi cati f 4 ' t

205, OB O ey EBRLEBR! NS Aduvafk Pol Sokly, the ERLE F¥WRL
directly cont Ritessnt davanrtidan B@pﬁlfw%énrré'ﬁ-lgyé'eoﬁ but at p:peeeehtit is
invention as Lhyeddn REwak eid Pyl aBePb%é?@Eabﬁ.e' %or a Wﬁfi Ef@ffié

will be preferable for anetworktraff manager enment of
the method of Maf@dRRséff to F'H‘Péﬁf“ie&?’r t®f afthsw B%@??dl‘?fg GPet [Rresent

reconmendat i oinveintiich Hd a®lokebveirzE2hg08f the recomddfdatibng of Hie
pr esent i vent i on ha been t5| nul at ed on a conputer representation of
BT s UK el e@gm%f At ons %™ network in which the run-time syst em 206.
conprises a PR@I@GIIM&!@@ eipéhe Bys$ent confesintd 0h hae he,émssumﬂmﬁy

15 to provid e e
appropri ate C%F'T% par maters r‘%%%ﬁ%%w%% %Eo\é o’ LIeq'%?'lglﬂrﬁ'ﬁ"m‘t|cu
syst em enpl oy88tWesrka ©o NARECPRANGG run-diger t sygsesm 20A mm&#ﬁSpaarc

stati on. Pamm.b@r-s:as ed 8RR ad Ly nao&@@l wiEhWehE 3tlled heddydary
recor ded % % t he %éF @B network for ourb 5-m nute rreasurerrent
peri ods A 8r B&Oggdg arFFPé‘mGHdPﬁé°€5nﬂ&Fé‘Fl ed above ATCTeSRAREASR:

program provi dedtae a@pmofpa:\iaﬂeebmm Patame t SYBW AHUMOEHE ' OTNS 20w
conputer file-and &R@‘Bﬁ%ﬂﬁc&ﬂé system employed was a QUINTUS PROLOG
“expert system run on a Sun Sparc station. Parameters
generated during real network activity were recorded for
20 the entire GB network for four, S-minute measurement
periods and stored as a data file on the computer.

A C-language program provided an interface between the
raw parameters in the computer file and the expert system
in that as the expert system required information about the

25 network, the C-language program calculated the data from
the raw parameters.

The conditions necessary to implement the method of
the present invention were submitted to the expert system,
along with other queries about the network performahce

30 every five minutes, and where appropriate, the expert
system responded to generate the information required for
presentation to the network manager.

The particular thresholds adopted in order to
determine when a local exchange failure has occurred can be

35 set according to the particular network 202 to which the
method is to be applied. The present invention is not

Ihm&wuHuBun

AV I llll



L

in that as the expert systemrequired information about the 25 network,

the G| anguage program cal cul ated the data from the raw paraneters.
The conditions necessary to inplenent the Method of t he present
invention were submtted to the expert system al ong wi th.ot her queries

about the network performance 30 every five ninutes, and where

appropriate, the expert st em responde rat th for nptj on
required for resﬁﬁ"é&&ﬁ & &Pl%l(?%%% qﬁﬁfné’ﬁq: reshold a%%te@i
particular tmsladote dmanptidsed |spe<ﬁrﬁe:r ellibdimemiet er ni ne when a | ocal
exchange failure h e C I Cakl
netvork 202 1o whi ot Gt “EpBBRLAERES, o cRET ML T1bVEnBT0Y A
invention is mrtlcular applicationi énedthe . copphext itellegomminicaliions

threshol dg adoy&g,g hee a0y epeBRET | ? J€1§Qe§b§.it8rx§ﬁb‘i@]1%umcﬂj}%@"gh

enbodi nents o present 1 nvention articular a ication 1nt

conmpl ex t el ecJefkWerESt)i.onshaBt whoud dof nehe bPSTNé“%?ﬁ%FP@ 4R t BRedimited
Tel ecommuni cahe@s shielins kD) ndthRrkeshPdyialyg %lw%ﬁaﬁﬁdléﬂ&% limted

necessarily to networks carrying voice transm ssions. _
- 12 - CLAI M5
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1. .A nmethod of controlling a comunication network, which I ncl udes at

| east one | ocal exchange connected by one g +ore routes to one or nore
parent trunk exchanges,[err] each parent 5 trunk exchange being one of a
plurality of trunk exchanges interconnected by trunk routes,
characterised in that the nethod conprises applying controls to the

net wor k to deal with a | ocal exchan@LAIMS ure when the average

value of the All Grcuits Engaged (ACE) paraneters over all 10 traffic

routes into a | ocal exchange Is greater than a first threshold and
there has beed-a ddermasBofn ¢fe contrpldiqge aygemrmupicatiens cinetwazk, in

Service (CCTghiled) includRisaaR! QéaSQVSﬁeaiécai aéié:@aﬁ@yt@énﬁé%&& hsy 'd%?é'
exchange reater than a second threshol d over duration of a

neasur ement p&F Si@re routes Lo, QRS [y WAL S PALRIF ﬁ?“&%kalerﬁ"f‘qqg%l (ﬁ?"(‘he

first st hrg&&@n& | Erithk | @R6hah@®¥ being one Afmat heThesl LRl B8d drumby
precedi ng claLm old is at l,east .20% ﬁ{) 4.

R ot hou ac oPEoHBRYEE Lnpessatfesied by hripioronres’ Qi rtaEaanh An

period i s apptbatnthe wmeithod womprdises applying ,&omm:dm tof theomietotdning
a_communi cat | ggs adiet 'Rlikn a fséaga%ecqﬁrygeas $RE1GLADSHUP £RSCAG g th

reference to acconpany raw n onTTuRI cati ons
net wor k i ncl udRrAYeart| BASt eCiJ(-’)%‘aitS Engma&wmmm%tmmze@l@y

one or np§e re&hzhtzo LONPc Y 1nto @rfoeaie@xéﬂatﬂ'&‘e e%QhQ_ﬁ%%er egrinP@ ent
trunk exchang bei n one of ;% urality of trunk exchan

i nt er connect eglrs‘: wre rc?d"tdes hexre cBﬁ?rcPeerﬁeaﬁs ‘FSFrﬁgﬁPylerg the
controls to 3&vekhgencwatul, offar gheer ciedui st hah t Berwiice | nccrsed13)

parameters over all traffic routes into the local exchange
greater than a second threshold over the duration of a
15 measurement period.
- 2. A method as claimed in claim 1 in which the first
threshold at least 10%. '

3. A method as claimed in any preceding claim in which
the second threshold is at least 20%.

20 4. A method as claimed in any preceding claim in which
the measurement period is approximately five minutes.

5. A method of controlling a communications network
substantially as hereinbefore described with reference to
the accompanying drawings.

25 6. A communications network including at least one local
exchange which is connected by one or more routes to one or
more parent trunk exchanges, each parent trunk exchange
being one of a plurality of trunk exchanges interconnected
by trunk routes, and control means for applying controls to

30 the network, characterised in that there is included a

Iy 0



- 13 system responsive to the average value of the All GCrcuits

Engaged (ACE) paraneters over all traffic routes into the | ocal
exchange being greater than a first threshld ds and a decrease in the
average value of the Crcuits in Service 5 (CCTS IS) paraneters over al
traffic routes into the |ocal exchange greater than a second

t hreshol d, over the duration of a neasurenent ﬁéﬁl Ea.prOV|de
signal indi caSi¥fFen respepsivR Y dde SXeEARR T Cirguits

communi cat i onEneiged K(ACE)] ushrameteteastesnall otz filc ewmhamganﬂu(ﬁhes
connected by qne nDre routes to one or mor r unk. exch n es,
cach parent t AHEILERIRSS POLIEAFRE PP B (s o oIt S dhgos
interconnectedecreadglimunkereUEeageawahnﬂnaﬁﬂth@aﬁircultapﬂthq;vlce

control's §0  (egdd§ Spﬁg Eﬁet%%r aeke" h?fdﬁigg\f?@ 5&‘@&% ifed %gage

systemresponsive to aver ag val ue o
(ACE) par anet exshange gireatexf thenremeson@tthxmold ovrn | the dvaadd arei ng

greater than ggfid Shehbheanehg ngh%a todpebeade id éf‘?n&!e&%c\ﬂi"l’?g
the CGircuits in Service paraneters over all traffic routes

into the | ocafhel theciargd a8 £add@hd threshol d over the
duration of a neasurenent perlod to cause controls to be applied to

e nethor K b TRy 5 00 b TRAEE AR HE LB By T8
connunlcaolonexnhhmgekwhmbhtaatcahhgcaedhbyeombednnmore rqnxﬂ5|ﬁnubnnidr
reference to hﬁﬂe‘3&¥Eﬁ@y£99nﬂf%ﬂdﬂﬁhges, each parent trunk exchange
being one of a plurality of trunk exchanges interconnected
by trunk routes, and control means for applying controls to
the network, characterised in that there is included a
15 system responsive to the average value of the All Circuits
Engaged (ACE) parameters over all traffic routes into the
local exchange being greater than a first threshold and a
decrease in the average wvalue of the Circuits in Service
(CCTS 1S) parameters over all traffic routes into the local
20 exchange greater than a second threshold over the duration
of a measurement period to cause controls to be applied to
the network by means of the control means to ameliorate the
effects of the failure of the local exchange on the

network.

25 8. A communications network substantially as hereinbefore
described with reference to the accompanying drawings.

uumumnmuummm T

H



