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(57) Abstract

A plurality of elements (A1, A2, B, B2, B3, C1) of a system, such as a telecommunications network N are controlled by generating
a generic instruction, in generator (14), selecting the elements for which the instruction is dire;:wd, in matcher (16) and interface module
(19) and transmitting the instruction to the respective elements. By transmitting a generic insiruction applicable to all relevant elements
the operator (12) of the system can control all the elements with a single instruction. A generic instruction can be translated in translators
(15a, 15b, 15c) into separate instructions applicable to each individual element or defined groups of elements. -




?urther call attenpts can be nade to that nunber [err] a [err] interval

has el VG156t h t hese systens reduce unnecessary . .use ECHEBIS02617]
hetwor k by failed call attenpts. .7 A probllem which arises
in applying centralised control to a 25 teleconmunications network is
that, in a typical network, exchanges are hot ~identical. This is
because in a devel opi ng network at any gr ven t| nme, nore than one type
of exchange wi'll be ecHnNIER : di Fd A Les. of the
areas served by different exc anges ; nrrerel : e ahge

appropriate in different |ocations. Consequent ly, certain funct [ onal Ity may

ly be 30 availa E ' a| xchan even re the functionality
?2 ﬁnl versal , tﬂh%l i BEF'I' #102}}‘:?{?& FB'%@M%/ %%"?’Ea%féd t4leCqmpBHBIERtioNSe m
It is theref meemmkcemmubarly but hot &xdibsely her t4ThE mirabement, O each exchange.

Furthernorg certai ervrces such as cal | -gappi ng and cal |l bl ocki ng,
may be reduired onpyt?'f’ﬁg ANedAractaleFosupuRicatigns networks' are highly automated,

2 eXeReN g5 reqieh sé‘rﬁetrhgﬁlﬁ‘orﬁﬁr ¥hd Gehs @Ils’éﬁe@oﬁt{ol W‘é"&gert be d%\% has

been broadcast. I s " known, for exanple from pate
speci ficati oHNHEal piperNatanees. iuq@kaSaqverlped conditions. gérteplaalenetanoensmshdcten a
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appropriate protocol for the networ eIe nt “concerne
necessary f opf the number being given out on a television broadcast in an advertisement,

10 during a phone-in show, or if an emergency contact number is given out on a news
bulletin reporting a major accident or natural disaster.

_The effect of such surges is to overioad not only the line directly invoived,
~ but also the local exchange {also known as a switch) serving it. This results in
calls to and from all sobscribers' served by that switch failing because all trunk

15 hnes serving the switch are busy with call attempts to the one number, most of
whlch will fail. o ' _

" The concepts of destination \'/ollum'e controils such as 'call'blocking and call-
gapping have been developed to overcome this problem. Call blocking arranges
that a proportion of calls to a target number are failed by the ongmatmg exchange.

20 Callzgapping arranges that, after a call attempt 1s maage 1o a !a-_qet rumber, no
further call attempts can be made to that nurnber untr a precetermireg interval has
elapsed. Both these systems reduce unnecessary use c' t~e *unx network by
failed call attempts. '

A problem whlch a':ris:es in applying centl'_alrsed control to a

.25 telecommunications network |'s“ that, in a typical network, exchanges are not
identical ~ This is because in a deVeloping network, at any given time, more than
one type of exchange will be in use. Moreover, the different characteristics of the
areas served by drfferent exchanges may make different types of exchange

_ approprlate in different Iocatlons Consequently, certain functlonahty may only be

30 available to certain exchanges or, even where the functionality is universal,

: individual mstructrons may be requured to operate them. It is therefore necessary
to tailor the mstructrons for each exchange Furthermore certain services, such as

call-gapplng and - call blockmg, may be required only for a selected subset of



the user of this systemto transmt a command in the generic protocol for

each el enwol96l18635 —be-contraltltad. This can be tinme coPCT/GBISO26IM
probl ematic, for Exameecef HAeVBEEN exchanges are required to
co-operate and sofre of A#PUACED not Mave Lhe necessary

functionality. = ~C ing to a first aspect of the invention,
there is provided a nethod of controlling a tel ecommunications

networ k, t hexgieinges,k seeH s shosg aérvingaste tanea gnowhichotthe number késerbeens,
wherei n at Ibeast sonme of the elements of at |east two of the groups are
capabl e roadcggt. perform ng a predeterm ned function in response to a

group-speci fic ingt sUgkhéWA, fbN@xample fromTRjakéit S eEMidatioRIns.NAVEIFNEE98 :
generating a generic instruction, tor performance by a selected plurality

of the (Nokigl} ergenesate 4 command for a nepiprls SIAMEN iR ANEFE FrEOFRISWRIGRt | on
10 group-gpge \A}fahﬂateﬁsln'td“\thé %r@ﬁté’%‘?dt@&ﬁ e ﬁ@cn'etwork elem@HOEbnined.

el enments 1n ere are nore of the selected elenents; and

transmitti nboivevenitlis se¢esearwdfoe|tleemser afttdisgsstam Sptansmit & mgnmandl inrthe

appropri at eQEnerlc protocol for each elernent to be controlled. This can be tlme consuming
and problematic, for example if. several exchanges are required to co-operate and -
some of them do not have the necessary functionality. _

10 According to a first aspect of the invention, there is provided a method of
controiling a plurality of elements of_ a teleco_mmumcatnons network, comprising the
steps of generating a generl'c instruction, selecting_ the elements for which the
instruetion is directedf and transmitting the instruction to the respective elements.

According to a second aspect of the invention, there is provuded a
" 15 controiler for a telecommunlcatlons network havmg a plurality of functronal
elements, compnsmg means for generating a generic instruction, and means for
transmitting the lnstructlon to the respective elements, characterised in having
means for selecting the elements to which the lnstructlon is directed. _
By transmlttmg a generlc instruction appllcable to all relevant elements, _

20 the operator of the system can control all the elements with a single instruction. A
generic instruction can be transl_ated mto_ separate instructions applicable to each
individual element,or_defined groups of elements. '

Certain elemeénts may not haye the al)ility to carry out certain functions,
accordingly the method may provrde that if one or more of the selected elements is

25 not. capable of performmg the requnred mstructlon no mstructron is transmitted to
that element or elements However, _the abrlxty of the network as a whole to carry
out the desrred functlons may be dependent on the ablllty of each individual
.element to carry out a predetermlned function. The method ‘may therefore provide
that, if any element is lncapable of performlng the requrred instruction, no

30 instruction is transmltted to any of the elements in other words, no instruction is

| transmitted to any element unless all the elements requrred to co-operate can carry
out thelr individual mstructxons Alternatlvely, certain network functlons may be

performable by parts.of the network mdependently of the ab|l|ty of other elements
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Tts group. . Accor di ng to a second aspect of the I nventi on,
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Different compatibility criteria may be used for dlfferent network
5 functions. '

In a preferred arrangement rnstructrons may be prepared and stored for
onward transmission in response to a predetermined condition. This allows the
netvllork to respond automatically and promptly to a condition such as a localised
overioad occurring in the system.

10 ' - The predetermined condition may be the expiry of a pre-set time interval,
allowing advance scheduling of network controls. For regular events, such as
weekly or daily ’pho'n'e'-in' programmes, the time interval may be re-set after each
transmission of the instruction. However, for one-off situations such as speeial
events the time interval is not re-set |

15 The instructions to the network elements may be arranged to cause the

' 'inhibitlon of a signalling function. For example, if calls to a single number are
' overloadlng the system, and- that number is subject to a number transiation
process (for exampie converting a toli-free number to an quhange numberl, calls

to that number can be gapped or blocked by inhibiting cell set-up eignals being

20 'sen“t to the number translation network'elemeht This prevents abortive call set-up

' attempts cloggmg the srgnallmg network, as well as freemg the traffic network
itself. '

In a preferred embod:ment the method comprises the steps of generating
'an mstructlon in high- level Ianguage, a selection pattern output, and an.interface

25 type message, converting the high-level instruction into instructions in formats
compattble wrth each of a respective element type, and comparing the selectlon
pattern data with stored mformatron to select the elements to which the

. nnstructron is to be sent. ' o
_ Embodlments of the mventlon will now be described by way of example,
30 .v’\_lilth reference to the figures, in which:- o
- Figure_ 1a shows a simple telecommunications network controlled by a

network manager, illustrating one arrangement according to the invention;



appropriate to each group of elenents in which there are one or nore of the’
sel ect ed wo svs8685s; and means for transmitting to RETIGBISP2EAT ed
‘el'ement the group-specific instructions appropriate to its group.

By transmtting a generic instruction applicable to all relevant el enments,
the . operator of the systemcan control all the elements with a single
instruction. A generic instruction can be translated into separate

i nstructions appl F:gabé ebtls.)aelmdnammcﬂlavte(taernmmimamrens netwatkfhaning aysepapateof

el ements. - have the to carry out
certain funéignalios “eﬁ’&%’& Hi'l‘ﬁté?v'gt %E“% ﬁganme'}fra(%?%@gttﬁa%e '?Vegﬁgnor nor e
of the selected eFRURNtS o1 theC AfritioRalofcofipbhérits B & hRetwasikii inafager
instruction no instruction is transmtted to that elenment or el enents.

However, t hemé’s#v'nsyheprqqset ienien. and theingeiationship with § nymber RE swWielinged
functi onsg My dpss.dependent on-the ability of each individual element to

carry out a predeterm ned function. The nethod may therefore provide that,
if any el enent Figures 3 and 4 show simplified details of the store element 17 of Figure

2;

Figure 5 shows an illustration of a single shot schedule operated according

to the invention; |
10 | Figure 6 shoWs an illustration of a muiti-shot schedule operated according
to the invention; and | - ' '

Frgure 7 shows how such scheduled controls can be |mplemented
| accordlng to the mventlon _

Figure 1a shows a simple telecommumcatlons network havnng six

15 switches (exchanges) A1, A2, B1 B2, B3, C1 all operatlng under the centralised
control of a network manager M The swrtches are interconnected by traffic-
carrying links (1, -2 3,45 6,7, 8 9 10; solld lines) and each switch is
connected to the network manager M by a respective control link (40, 41, 42, 43,
44, 45: dotted lines). | .

20 "~ Figure 1b shows a vanant of Flgure 1a. Only three exchanges A1, B2, B3
_are shown for s:mpl_lclty, connected, as |n__F|gure 1a, by a traffic network 4, 9, 10
and also by a signalling network 31, 32, 33 to a si'gnallling element T which
includes a number translator Tx. The exchanges A1, B2, B3 and signalling element

. T are under the control of the network management centre M, by means of links

25 40, 42 45, 46 respectlvely Each exchange A1l, BZ B3 is connected to a number

.' of user terminals (only one shown in each case, 21, 22, 23 respectlvely)

The functxonal com_ponents of the network manager M which embody the
invention, and their !relation_ship' to the network are illustrated in Figure 2. It
includes a store 17 .which stores various attributes relating to the switches and

30 the links between them. Such attributes include the types of equipment installed
. at each switch (in thls example ldentlfled as type A, type B and type C which may
for example be the System X, AXE .10 and 5ESS types currently |n use by British

) Telecommunications plc) and the geographncal location {in this example identified



I's I ncapabl e of perform.ng the required instruction, no instruction is
transmitteyossidess Of the elenents. In other words, no instpci9EBoRé®
transmitted to any elenment unless all the elenents required to co-operate
.can carry out their individual instructions. Alternatively, certain
network functions nay be performable by parts of the network independently

of the ability of other elenents - WD 96/ 15635
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In a preferrag ayitaaagmsat cdnboliéd! (dri N HaPBing Mrfisep aish #PHoRs-RT Rsbeéis
onward transm ssion in response to a predetermned condition. This allows

t he nét wefiordeast, whilsfar antepauiry bne for auutilityrsenyiee sueh aa tEORRE RAWETUCh
as a localis \Y; [ e
o edet or i hoAer, tcPy SRR T A0 rkdlirel aSU R 1f that ueity's Teffona

structure. More than one such geographlcal overlay_ may be defined. The data

stored in ‘store 17 may also include data on the current state of the elements,

updated by input from the nétwork elements.

10 ~The coﬁstruction-bf network managers. is well known to those skilled in
the art. Typically a network mahger is embodied by a computer whose software
provides the necessary functional components.

The network manager M has three types of input, namely a time indication
from a clock 11, a human interface 12 and:a monitor 13 which receives inputs

15 from the network N and either transmits a message to the operator by means of
the human interface 12 or generates an automatic response from the network
manager. The human interface 12 is associated with a network traffic control
‘library 20 in which may be stored standard input forinats.

A ‘generic instruction generator 14 receives inputs from the human

20 interface 12 and the monitor 13. The generic instruction generator 14 prow)ides
three outputs: an instruction in high-level language which is passed to a group of
transiators 15a, 15b, 15¢, a selection pattern output which is passed to a data
matcher 16, and an interface type message transmitted to an interface module 19.
The translators 15a, 15b, 15c are each configured to convert the high-level

25 instructions received from the generic instruction generator 14 into an instruction
in a format compatibie with a respective switch type A, B or C. The data matcher
1 6.' receives selection pattern dafa frorﬁ the generic instruction generator 14 and
cémpa'res' this data with the information stored in store 17 in order to select the
-switches to which the instruction is to be sent. The data stored in the store 17

30 can be updated in response to inputs from the network N through the monitor 13.

Figures 3 and 4 show the organisation df data in the store 17. |

Figure 3 shows the data stored for the switches A1, A2, B1, B2, B3, and

C; by geographical area and type of switching equipment. As well as these
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al |l owi ng advance scheduling of network controls. For regular events, such

as WeRH berisess dai |y ' phone-in' programmes, the tinme i ntrcveBosmagi7be
re-set after each transm ssion of the instruction. However, for one-off
situations such as speci al ~ events the tinme interval is not re-set. 15

The instructions to the network el ement 6 may be arranged to cause the
mPT{)bltlon of a signalling function. For exanple, if calls to a single
nunber are. v L. t e e . | '

number ¢ r angherpits fariadiibs, e Bab° Y ahO3old WSt HPHEE bufrbhe,
t o an exchaogditionrdiahg switehéss ~ . ~to that nunber can be gapped or bl ocked
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net wor k el ement . re 4@@%#@%&%@8‘ aéﬁfﬂ Eé%tf%ﬁach ﬁ"g;i?gtﬁp!@ (& Si Ingn

T Eeés :O ?H?I Iwaghnnﬁ%'nigrdsta ?’%“‘t"ﬁk kh@ferr]ﬁw(ijrﬁ@ibn@omns ahd ﬁfe‘ d:abaaﬂtl\o?éhch fink.i tsel f.
ef erred enbodi nent, !the nmethod conprises the steps of generatin

an instr8ction i MmingRustianegenertglidge, 18b. d8cds prayidedfor g??h'&?%pﬂ?ts,"‘;a}%l‘?dgan

interface 25 a,td.p%aeﬁﬁfs&qeﬁorg g_@ﬂegffot _p@ar b, wfécg.;aeé dafEStrbmCthie GattRéro

instructions in formats - conpatible with each- a respective el enent

type; I and ddphe iclagkt ht apd) wietthe rinterface madulen 19athe feseertivedransiater d%amt i on
to select t t o : ' i ' i S .
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PCT/ GB95/ 027 18¢ immediately; or at one or more predetermined times under the control of ‘

the clock 11. For exafmpIe, the instructions may be ';rénsmined- to the network N
on a regular basis, Si.xch as at a predetermined time and day of the week to
- coincide with the broa{idca_st times. of a phone-in television or radio show.

15 The interface fmbdule. 19 ensures that a generic instruction which requires
the co-operation -of two or more switches is compatible_ with all the switches
involved. The interfgace module 19 controls the opération of the instruction
generators 18, 18b, 18¢c |n the event that the instruction required is'in_compatible
with the capabilities ;of one or. more types of switch A, B or C.. Such an

20 incompatibility would ;be identified by the respective transiator 15a, 15b or 15¢c,
which transmits aﬁ .éerro,r. message to the- i'nterface module 19 shouid the
instruction. not be exe:cu_t_able'_. The generic instruction generator 14 transmits an
interface-fvpe messag;e to the intérf_ace_module 19 which controls fhe operation of
the instruction generators 18a, 18lb, 18c. The interface-type message can be one

25 of three types:

i) AND: all switches to which the. instruction is addressed must be capable
of executing the instn@:ct'ion: if any switch is not so capable. the instruction is not
carried out at all _ _ o

30 i) OR: any SWitdh to which the instruction is addressed and. which is capable

of executing the instruction does so, even if other s_Witches_ cannot do so.

1A



Figure 1b is a di agram of a tel ecommuni cations network

haV| ng a sWeA6HSEsS signal ling network, illustrating a fuPCTiGB9502617
arrangenent according to the invention; Figure 2 shows the
functional conponents of a network nmanagery enbodyi ng the present

invention and their relationship with a nunber of switching 5 centres;
Figures 3 and 4 show si r_pol ified details of the store elenent -17 of Figure
2; i) Fi gurQNBITIONAL: an - lﬂsltmstlcmtnoonooﬂrolarmtegIlmtmeh swheitksl 6

operated accq, Eﬁ'tgble ?nl{l ) R'%E%el: YF Hds2y r’ gegt for, which all. sr\@%lches qo&trpwgg Fhat

illustration o edule o
i'nvention; artdute are compatlbleﬁvguths inssietivn. how such schedul ed controls can
be i npl enent ed accordlng to the invention gure 1 a shows

_a sinple tel ecommurt EESPMIRTHLANATIREH 40t 5“97’5@"15‘“@&?0&1&'“@%&4@@&5} Al

A2, 81, B25. B3toWhatlekterpthatindteuctiod @anitacexatidenal i sed control of a
network manager M _The switches are interconnected by traffic- - carrying

links (I,-2, 3, 4, The eperstiorg of the 1metwesk jrsanagaedy \wﬂdn@dche glescritred svith

d o)
Zgnnigte togﬁﬁﬁﬂg‘-@tfggﬁﬁgg@”?ﬂi vy ylnatﬂ.ﬁm%lﬂv& e&%H) L#&'ﬁg{, I‘;?;[m of

Figure | a. ompptrpllpcbg callaaaninas toAbe iltflateB 3t a setauree ohceva \iveek of n'piaspoﬂige

i gnal 11 ng na v 10vaba Sanaibn Sadshely By [Vib dReriatre A3 Rk e Sake BhiPisaes
a nunber. 1@ aiikistration, Tit. willhise @xsumed) eisat/Atail-dgéippirg3isaosly veqiirdd FotdswihengzNin

T are under  the co trol vvork managenent centre M by nmeans of

li nks 25 409‘921%rap igal ﬂ'@a?eép%ﬁ{] véng. thet sauinieentefc tyRe Agjs -npB gagable of
connect ed topaomn@egu-gapp,ﬁg fuledibnalRyM nal s. (only one shown in each case,

21, 22, 23 respectively).
The human operator provides an mput through the human interface 12 to
.the generic instruction generator 14. -This input identifies the function required

15 ({call-gapping), the proportion of calls to be gapped, the geographical area to be
covered (in this example zoneé X and Y), and the time that the function should
operate (for example with immediate effect until manually cancelled, or from 1900
'to 2030 every Tuesday, or in response to an external stimulus such as an overioad
detected by the monitor 13). _

20 The generic instruction generated in the generaior 14 is transmitted to the
bank of translators 15a, 15b, 15¢ which. each translaté the instruction into a form
which can be handled by a respective switchirig system type A, B, C. In this case
type A is incapable of performing call-gapping so an error message is generated by
the transiator 15a. - ] _

25 | The generic instruction génerator 14 has two further outputs. Firstly, it

transmits the selection criteria to the matcher 16. In this case, the switches to be
call-gapped are selected by geographical area. The éelection of the set of switches
to be seiected may be done on the basis of the intrinsic architecture of the
‘network, e.g. a set may comprise a DMSU (digital main switching unit) and its
30 daughter DLEs (digital local exchanges). Alternatively the set may be manually
selected, in order to meet a non-intrinsic criterion such as the coverage area of a
television station, or the administrative regions of a utility company. These criteria

are compared in the matcher 16 with the stored details held in the store 17, and



The functional conponents of the network manager M which enbody the

i nventi onwavghsssei r relationship to the network are il ustrcTiGBdSioRe1Fi gur e
2. It includes a store 17 which stores various attributes.relating to
the switches and 30 the |inks between t h%m Such attributes include the
types of equipnment installed- at each“switch (in this exanple identified
as type A type B and type C which nmay for exanple be the System X, AXE
10 and SESSthe/ dinti€idé [of Nthk YswitcHés ewhigh Bhiéd tHe criterid edre Ciramsmittedtframsthpl C)

and the geographical location (in this exanple i i f i -
96/ 15635g (‘r:]natgher 16 to the bank _og instruction generators |1 ea'n t1|8LI. qgc In the prV\Qsent

PCT/ GB95/ 'OzﬁlZm%le, the identities of the switches A1 and A2 are transmitted to thé area
X (centres- A, Bl, B2), area Y'&‘;entres A2, C) and area Z (centre B3).

These ar eas instfuctien @ienenatar: b§a, switehas| B1 cand: B2 it9nther inSBHBtIOMERRINAWY such

criteria.pF e " Vi Sl : : : b . N or
Get i ning ® opn SR AN s ST, 1 o PR o B e TR RS S e en
phone-i n nusimitchiB3 isSndtr wanbmaitted totinstaictiborgeaaratorqlBs pecduse it is inazane Zity

servi ce such transport, .power er . cal | -gappi ng may be

requi r ed acEB?gri"ﬂﬁéq%a"?%%?t rU\fA“?etltf‘??eggr\léﬁé'?%'r{gﬁs&re"%%étrgclto 5re.g Nb)r/e t han one
such lgeog_raplhl ga| gﬁ?’@tlhe?tyotmhw fiemapie | geddric H%?'udﬁbmgleneraﬁrofedel'aﬂesabahe 17
may al so include data on e current, state of t el e ts .updated b

i nput from tYRe ABINGURTIYN.c3Rch sstrangnitted to the *PF%?aGBn@gg‘QEt‘%n s ﬁ@?‘?ﬁgr k y

manager s10 S idéatified 16 e LiRtdrfaes Emsdtiié | BY wiidther thehSpetition EnBulgabe pariafigt Wor k
manager 1s enbodi ed by a conputer whose software provi des the necessary

‘functional eweptegven if some switches lack the necessary functionality. In the case of

call-gapping or call blocking the operation can be partially executed in this way, so
‘the interface module 19 transmits the instructions generated by the translators
15b and 15c to the respective inStrUcﬁon generators 18b, 18c, but transmits no

15 instruction to the insﬁruction' generator 18a as only an error message was received
from the transiator 15a. '

If the generic instruction cannot be carried out uhless all relevant switches
can co-operate, the arrival of an error message. from any one of the transiators
15a, 15b, 15¢ prevehts the interface module 19 from transmitting any. instruction

20 to any of the instruction generators 18 a, b, c. '
If the generic instructio.n requires a route to be established between a first
~switch having the frequired functionality and .a second switch lacking that
- functionality the route is not established. However, this does not prevent the first
s‘lwitch establishing routes to 'other switches in accordance with the' generic

25 instruction, provided these other switches h'ave.the required functionality. _

The instructions. generated in  the instruction generator 18b, are
transmitted to the switches 81 and B2, and the instruction génerated in the
instruction generator: 18c is transmitted to thé switch C1. - The instructions are
‘transmitted under the control of the clock 11, at the times programmed.by' the

30 generic instruction generator 14.
| Thus, by the input of a single instruction by the human operator or
automaticé_lly through the monitor 13 the required function can be performed by all

switching elements :having suitable functionality within the geographical area



EI'he net wor k rrahager M has three types of input, nanmely a tinme indication
froma cl ofjjookhsess human interface 12 -and a nonitor 13 whi ChoyRsR F]Mfé.,
inputs 1 5 fromthe network N and either transmts a nessage to t

operat or by neans of , the_hurran interface 12 or.-generates an autonatic
response fromthe network manager. The human interface 12 is associated
wth a network traffic control library 20 in which may be stored

standard i npegedifiédiBidthout the human opérafétSdedin f‘ fbsbéh@rhtéjge&%‘ﬁr lﬁﬁﬁﬁct%s
receives inputs fromthe hunan 20 1nterface he noni tor The

generi c i nst fAUCRECHAVRRABFYItER ontp pResifically identify ?heeséwtﬂhesti? de qmtrpﬂg;t ruction
Dy g evel | 2nokPdR Whiidinich RRBRATN Aafiedf0 Wl Qfstem is! (AABLALCLS il

15b, 15c, a sel ectlon pattern out put assel
16, and an i theesigaaling petwark Sdagd, SBds preventad ﬂrmnauverlqadmg adth unstiotessha.

ght | evel® 2BaPaftePir Calteef vB el FASHRERLEYE L u B BN ek e it ot o

14 into an .i B8tinumrténto set-up thel necdssviy confeations th WAd traffic AGRGSTki4/€9 S9Dt Ch
type A, B or C. The data ymatcher ggregﬁwves selection pattern dat a
4

from the genBFivesn e gxehangegefidr B2r user Z3nisaSukieet)ita %id't%i"%’t h

the i nfor mat traAsiglict 6kvice &Trﬁ&@oéﬂbv ) Mrﬂ@ér tréhsPROCEK i '?ﬁeh signalfity ‘efefeh
-which the instruction is to be sent. The data stored in the store 17 3 can

be updated i k- rlBspbeswords. |th$)u§§f5f%brﬁ2 ran sell Woe ksey 23 usinghe shesistonimber 13.
o Aoihd, BrBM IR0 A W et ot Wyl Tty oo g
C, by geogr agighalling elementfidotsepep afcalitbitbéiuser 28jui prent.  As wel |l as these
%?%32?82617 If an overload of calls using the special number is observeg or predicted,
the network manager M can control the switches A1, B2, B3 to inhibit the
transmission. over the signailing network 31, 32, 33 of call requests to that
15 number. Thié releases capacity not.only in the traffic network 4, 9, 10, but also in
the signalling network 31, 32, 33. If one of the switches (e.g. A1) does not have
the capability to inhibit the transmission of such call requests, they can still be
inhibited by the network manager M at the signa'uing element T. This does not
prevent unsdccessful call requests appearing on the signalling link 31, between the
20 exchange A1 and the signalling element T, but it does prevent them propagating
over the rest of the network. |
' The normal sequence of operation of the system will now be described. It
" may be viewed as consisting of three distinct pfocesses:. control definition, control
scheduli.ng, and control im‘pl’e’mentatioh. -Firstly, users definé pre-planned controls
25 (PPCs) by specifying the type of control (e.g. destination call gap:;ing) and
optidnélly the values of the control parameters and the control target.
“Once defined, the PPC may be 'saved in the network traffic control library
2b-for later use or may be scheduled. |
The -primafy function of the library 20 is to provide a repertoiré. of PPCs
-30 which may be quickly retrieved to deal with network problems.
PPCs in the library 20 may be retrieved for control scheduling. Users
schedule a PPC by seleéting_ one from the library 20 and spebifying the schedule

details and if necessary the control target and control parameters may be added (if



i nherent characteristics, the store 17 may also hold data relating to the
current wo9osasédsti on of the swtches. Fi gur e- PCTAIB95182637 mi | ar
inherent data held for each link (1 to 10) in the system This data

i ncludes the term nation points and the capacity of each link. 5

An instruction generator 1°8a, 1 8b, 1 840is provided for each type of

switch -~ A B, C Each |nstruct|on generator 1 8a, 1 8b, 1 8c receives
datafromt c Vv i } dul e
the r esgli }e %lﬁesald e@mi&)heorCJhgﬁgeldlgﬁ tﬁ‘évj gre; Bé‘flrﬁelri'lgmmeepﬁ@(iﬁ tHE

i nst ructi onﬁbmye zgeaeuoalae‘dcfedr @ncmscheslsiednthmcqpml cﬁpemﬂ'@d onto thediseofs of
- the network N. %t? led golslnstructlons may be transmtted by the
i nstructi on®YeH Y,$¢hegule 25'8" 1 8b, 1 8c imediately or at one or nore

predet erm ned ti MgghaHiAS comols andy Me pésntlvelytdmhorisedkatlény Rime exitlipl ¢, t he
instructions may be transmtted to the network N d%ﬁre ul ar basi s,

such as & ®ipytesebletheinedve iimplemeatation dwherge N/vé%kat’ife‘ ned); PRCamEtef « h

the brOadcaﬁgw%rwfg‘ésthgfcoﬁtﬁmmendtrbet ifgferhérted. Of adtAGKisati®AQYnol gRen within  The
interface no 19 ensures that a generic instruction which requires

t he co- oper she pre-dsffinedutimsr perigdcspsoified hy N asemaaenmaée% th all the
swtones i nvOhyflrised Bnddlh Gid GGIRAMPimiSleRioRet Urieti aRPFIAbIEN Of

the instruction generators e event t

i nstructi onacearding etie i sshedule mpachéd. o the PRt hUs¢Ie cenpabnitart thesprogress of or
nore types of switch A B or .C f ch an 20 inconpatibility would be

i denti fi 59"‘1'#@"?’8’55‘@89“98 0 rediIMe or 15a, 1 5b or 1 5c, whi ch
transmts an errorhiResaaR tia#fi¢ bentrdlllibfarp Q0 altod;@hseﬂs&os&lmdlui: dridemaintain ‘
‘instruction not be executable. The generic instr i on gener at or

transnits ad reperqingqfRPise: TWi)é"‘ﬁ’é%gsa"jﬁ 19 §ayeemp M%@%%F"e‘eﬂ’?ﬁﬁ? ch
control s theg, QBRI Es& controlb h@ gl 8 e vithNfoB sty Q\Fé?fo%dé-) “herelordiy.thd 8cC.
The interface-type messa?e can be one 25 of three types
control target is different. It also allows the accurate implementation of a prepared
15 complex sequence of controis. Network probiems which require the fast and
accurate deployment: of a number- of controls can be dealt with promptly. The
library 20 may also.bfe used as a source from which to build new controls.

There are three types of library entries:

1. basic PPC (wéith a single exchange/route control target)
20 2. basic PPC (with an exchange set control t'arget)_
3. linked PPC |

_ The_"con_trol'- targets may.be specified, or may be left for the user to select.
A linked PPC consistsj of a sequence of PPCs. PPCs may be stored with all or only
25 some. of the controi parameters and the control target blank. The network
manager will check that a PPC is fully specified when it is selected for scheduhng
A basic PPC with a single exchange/route as a control target is the
s'implest type of contgrol A basic PPC with an exchange set as a control target is
also referred to as aébroadcast control. These two types of basic PPCs are only
30 distinguishable when ;the control target is soeCified._
A broadcast control is a control which .is applied to a number of exchanges
(exchango set). A facility is provided for defining and maintaining a library of

exchange sets.



i*)‘ . AND: all switches to which the instruction is addressed nust be
capabl e WwWoob/186838cuting the instruction: if any switch i s POI/GBSS/EPRD| e

the instruction is not carried out at all 30 ii) OR any switch to
which the instruction is addressed and which is capable of executing
the instruction does so, even if other switches cannot do so. WO

96/ 15635

PCT/ GB95/ 02617 - A linked PPC is a comPosne controt ‘and is defined by linkirg together 1)
CONDI TI ONAL: an instruction to con routes between switches is

execut abl e ommbenpitasiseiCson a sawenceotn tosmfalinkedi RAE. awhe@vmdlnbgd PPC is
controlling t ' ' C

A nessage i s}"{br é-?]%n&]e?t eag:HJI lﬂ’(fahr?ﬂﬁeu%aﬁﬁ Iuﬂr@l%%@ek%%ﬁ Vcsg%ﬁ'nah%F%é“e 5
or to what efisent, the instruction can be executed. The
operatlon of the rk manager . M wi l.l now be ri bed w

reference’t o Fi gu&é&c INgPsy a}ge QT%’PFﬂitgg?tﬁ?’u'gf‘? ﬁf‘ﬁ'@Qg%iﬁfﬁ)I gml"P‘f?é"‘f 4sed i on
to be Cé}theRgd @€t idefifiltiohs ORBYI B¥] stdred DR 4tBtd 113t @Ad Alised Wient HeWhiggICe a
week or in response to an over|load condition detected by the nonitor

13. For t hebrgmé%ﬁomm'% Thesq arefeterradita @s statiagxghange se&tSuned t hat |
cal | -gappi ng i s Oomwnk ':fa‘?\dalgcpﬁe Sréddelesy %:Fl:eha(r)\?e tﬁ?é’ﬁ%t?@bh@ﬂ‘c Slchdnge and

'Y, and that equignent of type A 1s not capabl
cal | - gappi npetundhe folwing default dynamic exchahge serswre ppoeidedor provi des an
I nput thrgugh the human interface 12 to t he generic instruction

generator 14. ‘This input identifies the function required 15
(cal |l -gappi %), t hal pMSusr (Digital Mairc 8vitshing Uretsg maple dxclidngegleogr aphi cal ~area
to be vy All DCCEs (Digital Call Centre Exchange: tahdem/junction exchange -
' intermediate level) | '
All DLEs (Digital Local Exchanges)
15 ~-All DDSCs (Digital Derived Services Switching Centre}

All DJSUs (Digital Junction Switching Unit - intermediate level)

All dependent level exchanges of DMSU (one set per DMSUI

All dependent level exchanges of a DCCE (one set per DCCE)
Dependent level exchanges include DLEs. CJSUs and DCCEs
20 | |
A traffic control is scheduled to deal wit~ 3 gartic. a* r-coiem on the
network. Users héve two sources for PPCs when szneauung ~amery PPCs stored
'in the network traffic control library: or by defining a controi tor the purpose,
allowing users to schedule new controls rapidly without following the normal
25 'sequence of storing a control definition in the library and then retrieving it. The
network manager will perform the same sequence of operations but this will be -
transparent to the user. '
' A network traffic control is applied to an exchange in two stages. It is
defined using the facilities of the network traffic control library, and the schedule
30 to be abplied at specified times. The control could be applied immediately or
stored for later abplication.
Both single-shot and muiti-shot (repeating) séhedules are provided:

- . single-shot where only one insertion {and removal) is involved



covered (in this exanple zones X and Y), and the time that the function
shoul d O&?&Ffste (for exanple with i nmedi ate effect unt ipcTreBIseid1y

cancel | eHI rom 1900 - to 2030 every Tuesday, or in response to an
external stinulus such as an overl oad 1 etected by the nonitor 13). 20
The generic instruction generated in the qzcejnerator 14 is transmtted to the
bank of translators 1 5a. 1 5b, 1 5c which each translate the instruction

into a form. vvmmhsaarwheehamdbednm‘nmsreaaeammlsm irfildiveg, System type
A B, C In this case e A Is incapable of perform n% cal | - gappi ng so
3

an error message i Scdiedy FE Ty may benpamped, {3 |syely @ way,as 1g link them toThe

generic i nsrsbb@;,é Q%r&ﬁnﬁbatﬂﬁst%sm two further outputs. Firstly, it
transmts the selection Criteria to the matcher 16. I1n this case, the
switches to be A medulgappeue apecifiad withewt mspﬂgy@bﬂ'aphi cal area. The
sel ectiong of the

basis of the int rﬁﬁélsg‘f' rgir‘n te@'t?n mec?'gm%% B%k’ %ﬂe”@bo%nﬂw}% &’{hne
conprise a Bbfﬁhﬂ (aingg wichrmbvie rtragfic tomtrolgshonidt e am:ﬂedt Fhig(is chahghedem ﬁhﬁs

(digital Ioc eXChﬁggﬁéé? tAI ter ative rr‘%rthe fft may -be manual |y

sel ect ed, iﬁ' c§BfroL 'g'ehc?ﬂ I YRS YA Pt on such as the coverage
area of a t el Gigusd @ prdviddsOtn .mrsntalﬁenaamrru $jpeabf \sehéd@é aRst efaydbe
utility conpany. These criteria npared in the matcher 16 wit.h the

stored det aPFRIeYRd ysipg at%l'é?'%‘lsﬁ?feschd“'SndThe hatchid aygp Tepygsents the time over
PCT/ GBI5{@2GQMich the control is in force. 'A’ re% resents the_ application tlme8 and ‘R' thbe

identities of the switches which.neet the criteria are transmtted fromthe
removal time. _ _

A control 'miay be scheduled wnthout a specified removal time; such a
control .is .effect'ive irildefinitely’ Facilities are provided to add later a removal time
to the schedule; lmmedlate removal is also possible.

15 The control msemcn time is specified as a specific time e.g. 10:30 14
NOV 94 o o o

The control removal time is specified in the same format as the insertion
time, e.g. 13:15 14 NQV 94 or.it'may'be’ specified as a delta time {i.e. the control
duration): e.g. 002 02.4.5. _. | _ _ | _

20 The deita tlrrle in the example means remove the control after an elapsed
time of 2 days 2 hours ‘and 45 minutes.

A muiti-shot lrepeatlng) schedule is a single-shot schedule but with the
addmon of a schedule start and end time and some repeatmg criteria. (e.g. on

~ Monday of every weekl _ _ _ _

25 ‘The faclhty qf multi-shot schedules provides the o’pportun_ity to define a
repe_ating traffic ccntl'ol_ application pattern. The applicaticn pattern is defined in
terms cf:

a schedule start firhe:

_ a schedule end time; B .

30 : a control inserting time . lwnthm the perlod speclfled by the schedule start
"and end time); _

a control removal tlme lwnthm the period speclfled by the schedule start

and end time); and



é ' : '
mat cher 16 to the bank of instruction generators 18a, 18b, 18c. In the
pr esent wooeasadSe, the identities of the switches Al and ACTACR95/02617

fransmtted to the i nstruction generator 18a, the switches Bl and B2 to
the instruction generator 5 1 8b, and t switch C to the instruction
generator 18c. The identity:-of the switch B3 is not transnmitted to

I nstruction generator 18c because it is in zone Z and t herefore does

not meet the ge‘ogr’aimdatahtanequireme'nt * .The other output from

t he generic instru i on gener at or relates to the type of

i nstruction, and. ég"{’? a&?ﬁ‘?‘f' %sdai‘o' Y¥iEation; gt ft'&%éy%dﬁl%c%gu'eﬂhﬁ BaY RR 10

“identifies tcachtéeea wERGT A fRiItTERb ééh&&ll&mem%eﬁatém QeI rpresBntSNPE ! tiind Sver

partially execut ed even if. sone switches | ack the necessar
f uncti onal i t yvhigh theygorteal ds igrforce. g s pospifie fergthecoptpl mtfpmm)dmespan a

operation §a'?mgﬁlgﬂf"rbtohﬁ5$r SF?&‘?Cébtn%l erBUélso)é%}f% oif a dlffél‘g at g?fsof %gﬁtrgl cb

nodul e 19 transmts ructi1ons generat t he tran
and 15c to thmsemmpecﬁt cwwlﬁstammhwhgeimeammedl&hedm&@xphas transmts no
15 instruction to

was recei ved (%? tﬂlﬂagstﬁﬂrfg%i’ rgF 8?'%16%% ied U%ﬁ?g‘:ﬁlesd“'?en H/a'?ﬁ- ¥ n%dssage

i nstruction mnuoéd e Sehéduilel EadI Tiri@ISETS arthbugiekisardo vl héch%&arlly cofritide
co-operate, the arrival of an error pessage fromany one of the translators

1 5a, 1 5b, WiHtcepte)psegiqnand emoveLbimesngul e 19 from transnitting any

instructign 20 10 TRB%cRédUIEstaRSirhe! SETOBotPlGhsErrStirhd A ané cohtrol removal
If the generic instruction requires a route to be established between a

first switime mswlfawemrtbqgamedomasu fonthe sipglashotcentral abioveni t ch

| acking that f l’lﬂgtécﬂg@léé ¥nd }ﬁﬁ} %‘f es aagﬁlrﬁgtaff'eﬂmm ﬁgq‘ﬂnhgpﬁﬁ\ﬁggtlorﬁ?' S

does not prevent the f I'shing routes
in accordanceceurth the generic 25 instruction, provided these other

swi t ches have the. qui red,functi.ona or g e The i nstrycti.on _
generated i the TRRSEPERTRAT LR sbiiied inone ot tne HRpls ek RN 8 e
swi tches B3 abAtrBlremibvdl fifie abded.r ucti on generated in the I nstruct’ion
.generator 18c is trﬁnsmtted to the swtch C. The instructions are

transmtted under VR TRRAAING|Critana e iqangifipd imterms ofhe tines programed by
- the 30 generic inghydet tH WSV dapé of the month (but not both), and

calendar months of the year in which the above applies.
In the simpilest case, a muiti-shot schedule specifies a schedule start and
20 end time and the days of the week or days of the month in which the control
"insertions and control removals apply within th_e specified schedule start and end
time. ' } |
A more specialised rep’eatihg pattern based on the above can be defined.
by further identifying the monthé within the 'specified schedule start and end time
25 in which'.the control insertions and contrdl'rerﬁovals apply.
' It'i's' possible for schedules to expire automatically, or be forced to expire
by operator action. ' |
' in the case of a single-shot schedule, the schedule automatically expires
on removal. For multi-shot schedules, automatic expiry occurs on the sc_hedule
30 end time. | _ _
After a control from the network traffic control library 20 is scheduled, the
network manager maintains details of the scheduled contrbl and will implement the

control as specified in the schedule.



- geogr aphi cal area WO 96/ 15635

1b the systeffi

Thus, by the.input of a single instruction by the human operator or

aut omat i cayoyeasseough the monitor 13 the required function sefchessis o rred
by all swi t ching el enents having suitable functlonal ity wiwthin the

PCT/ GBO5/ 02617 14 9

specified, w thout the human operator needing to gener ate separate

i nstr lﬁlCt i onsb Adamm&db prosidedofo sl akerelto track @ag inidriwk tiye cotestitilisy of he

switches to ont r ol arran own |n Figure
PeGSIB8 BN Bie:a 108 neRprk mangaze a8 4 TITVAG MIEND) e Fehedied 35

i s prevent ededrit8 anécinlferdi (B6tive)! Figlte CSiRipd How sthedlibd @bhe 8RB ate n@%kéd

set-up signals are carried:over the signalling network 31, 32,

order. to setPwhenptweecmasages theowghshe seheduledigentrol and ata,ﬂmqnmokhs:s 9 10

bet ween t e excha N

transl ati gn servi ggetz'g'rb%"legg%guﬁg%hed bieg @2{0' t% ?gfh%tngﬁgjfaﬁﬁé Mb ?Ig@f&g? gr?]a 71 ng

el enent periodicathy metriediormdib it tshsumesfgl 21 the 2nd o maIScmﬂdlmsmr:@Shml ng

o SR PSS Fon bl 458 Y THEL I D s bl

t he user 23.parameters. | f. an overl oad of ccalls using the speci al nunber

is observed or predicted, . t he net wor k rg?fg%er 'r:? an control the
134 B9

switches Al, B2, B3MESSAYMmisent tthe humen infe dietyRek-sagagsr faly

network 3, tazmp%%éﬁt & 8¢HedURAUSRI hited Hdt maRimuiy Rl@ber Eh'rémf she:aafssor
capacity not only in the traffic network 4, 9, 10, but also in

si gnal | i ng ribewetef she scheduling peroddinas kentrRechedi tches (e.g. Al) does not (|
have t he Capgbme' leérﬂen‘ut@ﬂbp'otf & 13Bndduied Bbipdi %hnCtaiS i NeevRlal rEAINESLS,

they can still
Firstly there may be inconsistent scheduled requests or other reasons (failure

within network manqggrl. Secondly there may be c_ommumca_tlons failure.
15 There may falso be communicatiohs failures, maintenance failures '(e.g'_.
| failure to process a jfob request), or exchange failures (e.g. the.exchahge does not
accept a control requj_e;t from the netwo_rk' rhanager).- )
In the first two cases the network manager will continue to apply the retry
logic .as specified in order to attempt to successfully implement the control.
20 However, in the event of an exchange.féilute the network manager will stop the
retry iogic as soon a$ an exchange fails to accept_a_.,control request.
Overlapping schedules can be allowed subject to any traffic control
implementation rules. defined in the network manager, as described below.
| Before a cohtrol request is implemented the ne_twork manager checks if
25 there is an existingj control on the cohtfol target, and _if so, the actual control
| réqueéts issued by 1:;he neiwork manager are modified. The rules specified below,
are general rules to'pe appli'gd when implementing controls.
The network manager may issue a real-tirﬁe "control status read” request
before applying a control ' _ _
30 For inserting a basic PPC (Slngle Exchange/Route and Exchange Set], the
network manager checks for a control of the same type on the target (_whtch may
.consist of member$ 5of an exchange set). If a cdntro_l of the same type is already in

force, and if the schedule creation date of the scheduled controi is earlier than the



§ nhi bi t ed by the network manager M at the srgnal I ing elenent T. This does

not preovgiis¢sgsuccessful- cal l requests appearing on theperaEbshialy | i nk
31, between the 20 exchange Al and the si ghalling elenent T, but it does
prevent them propagating . over the rest of the network. The

~normal sequence of operation of the systerdi||l now be described. It
may be viewed as consisting of three distinct processes: control

user s det i neVoieg el SREANRE 5oRR LDt e BReABAEAYRA Yoo fiegjuet

control (e. g_codesltrsmaplememmﬁl gappi ng) and opti onal I y the vaI ues of
t he control paramea.grs and he control

the PPC my be savdfe et fAtRIGSpens s Rrdlicchontesls. whieh,maY b6 aygoriasd.

later use or pABY theinfdMmehtaBsh. Suspended confifs RiahBé Yeisftéd Gt Sy tilike,
library 20 is to provide a repertoire of PPGs 30 which may be quickly

retrieved 1 ohawareqg cantrglwinet pedpplemented if the scheduledrinsertion time "qub‘?%ﬂy 20
may be retrigyechde@l MRA-EIR SRRMIWING d UHED PR InexA irfd

sel.ecting one ?étomthe F ﬁr ary 20 anc'i sSe’c y'ﬁ%'btet he schec?uxﬂ' .sgﬁléc?i'gngllel S
and i f necessfteythenginstatement.t ar get and control parameters may be added (if
\Ié\nggg{BégfggGl? | Before inserting a Basic PPC (Single/Exchange/Route and 1%<change SFHey
are not al r eadiytralefiensetworio marizaeg ethy( iskué leyequiest d:efreaued)e rddieimtg Controit he
l'i brary 20|s not affected. Once schedul ed, the control is entered onto the
list of P&ntly schedul ed controls.

If a control is already in force on the exchange or the exchange resource

already exlsts, but with different parameters to ‘the control to be lmplemented.
then a "change" exchange§specific command is issued; otherwise 'an ."insert"
exchange-specrfxc command is |ssued _ _

15 The network manager may be arranged such that if it discovers a control
of the same type and dete_cts that it did not insert the discovered control, the
network manager alerts use'rs. updates the controis database and sends a message
to the central system mailbox. The scheduled control will then only be applied if .
agreed by a user with the Control Authorisation access privilege, and otherwise

20 will be removed. | . . .

| When removing a' Basic PPC (Singll'e Ekchange/Route and Exchange Set)
‘the network manager checks for a scheduled control of the same tvpe"on the
target (which mav'consist of members of an exchange set). If a control of the
same type is scheduled and due to be enforce {but not implemented due to the

25 application of the first rule above - see Figure 7) the control is applied using the
second rule above. o

If no control of the same type is scheduled and due to be in-force, before
.rmplementmg a remove control request the network manager issues a real-time

' control status read request . ' -

30 if a control is aiready m-force on the exchange or “the resource already
exrsts a recover exchange specific command is issued.

For hnked pre-planned controls. each PPC in the chain would only be

implemented if the implementation of the previous PPC was successful.



Schedul ed controls may be positively authorised at any tinme within N 5'

M nut es ogwd dspisgssdue i npl enentation (where N is a pre-defi peg/giRkasmiver) .
ot herwise the control will not be inplenmented. If authorisation is -not

given within the pre-defined tine perlaod specified by N a report is
~gener at ed. Aut hori'sed control's are automatical l.y inpl enented
(inserted and renopved) ‘according the schedule attached to the PPC.
Users can mlmptementatmrpobgonmmm PPCs ioctherahiain ivopidebe atedrding tonthecalest | Ne.

e e SPRCE SO 1o Phespaediobef Pt i PR HBR Bt 2 e 0A@Siigottayi ng

access to t egph#ttc?Finsertiot.0 commonly -used control s (e. g. to deal with

"~ focused overloads% wher e onlrﬁ/ the =~ ~ control target is different. It also

al l ows the accur atfePnendf CaP?'lﬁ't‘dﬂm%f?llséb‘élnédmﬂfe@%ﬂﬂ'b%h%tﬂkﬁé@tof
control s. !-Yl@l-l

depl oymen? I\lg?\gg ng r‘i-rl’ﬂ?e ontt‘réglcéﬁégggé@eﬁﬂg f‘%é of would BFQN#%]&

library 20 nay aI @h@lmemws avhichythewe fbeemamlnqusedcnreumbttmmed:bmmel S.

~There are t W

single exchggge rou?ﬁa%gn ro yecg‘fn’ltd)lt%%s At &’e %%{rs't ?ﬁé’@&'eﬁ%%m’a{‘nhth%
exchange sehemﬂcrmhnagrer ps the geBeric cohtrolkmdarPléﬁchange-speclfrc controhif ment r ol
targets may be specified b eft for th ser_taq

e Ty R igl Fea 1Bk thibbelk b Sonsedidr P §hksd ronyr ! or
only 25 1(GORE rippede t6 OfHe” Mxcharigaraesific adtthatNveAN e | individusl denerek.is The
net wor k manager wi |l check that a PPCis fully specified when it is

sel ected folmelemented: nghe network managep, thafs frangspits e goatral; feguest(s) to the "
exchangel 1 o4 opiard iAORIGRY ddHelRbr 18! 1, or 184 M it ithndd, FNidRL. A ©

basi ¢ PPC W|t ‘an exchangeiset -as" a control target referred to
as a broadcthst coomnooﬂmng@l tregPongeist returnggs by tPPcmstsutmmnegnemor 18.

di sti ngui Shﬁ‘ﬂ% WRAE hehGrié ﬁl%h%&ér p%hﬂeest tHeS mfepﬁ{! c{o'nﬁ'gl data ase ggrnth the’ hew

‘- br oadcast con I's a con exchanges
15 status of the control. |

In general, a, control may be inserted, removed or cancelled In addition
control status read requests may be issued to obtaln the status of a network
resource prior to msertmg or removing a control on it. The cancel request does not
rresult in any control requests to the network commumcatlons manager.

20 Control responses are matched with the control requests to form a
complete control transactlon Each control transaction corresponds to an insertion
_or removal of a scheduled control | o
. " Network trafflc management controls are instructions sent to an exchange
(via a Network Commumcatxons Manager) to modlfv exchange resources, with the
25 | purpose of overcommg problems existing on the network (e. g by causlng traffic to _
be re-routed). '
. "Each equnpment type le.g. System X Phase 3) manages a different set of
_résources to perform ltS swatchmg operatlons However the network maneger
attempts to modify exchange resources on dlfferent exchange equ:pment types
30 with the intention of modlfylng traffic patterns in sxmllar ways. '
in order that the network manager can interwork W|th a number of

~exchange equzpmentitypes, and allow additional e_qunpment ty_pes to be added as




;- . .
(exchange set). A facility is provided for defining and maintaining a

library ofwoee16gs§hange sets. . WD 96/ 15635 PCT/GB95/02617
PCT/ GB95/ 02617 ' 11

A linked PPCis a conposite control and is_defined by |inking together a
nunber of basic PPCs in a sequence to fort’a Iinked PPC. Wen the |inked
PPC is I npl emented, each PPC in the chain is inplenented sequentially

starting W tine Bgstem eddives! -witfout the systenﬁ&%ﬂGQEqﬁg?nQ@w%rﬁﬂgﬁ,gg t%geot,her

i nto exchange sets. Oon]‘rbn'l-"i/'-USed. . exchange set I Ni'tTons
stored in st®fghange-dype ndepengdrenhGergricrCongrols is dafisadcast control s. These are

referred to as stag)he GRS @fﬁ%:éontrol%%rhl& eappe?%ﬁ?@?%%ﬁ%ﬁ&gﬁlq@%eet

grouped by exchange type I nt’o dynam c exc | o
def aul t dynatvpe andoirotdis istetthe gepeniy sati (Ragilitied €o createdschédviid Jand Bianigutdte Mai n

Swi t chi Lts; t K changes AL s (D gital, Call ntre
D hen? &bl B SRR oo ot Tt Bt PRy
Al DLEs (Dipyteme Lsygeémxehapgtsifidally Gesigned f6F | a DEpechal (fdaliréRbntD WAE
Services Switchin Oentr;% Al DISUs (Digital Junction Switching Unit -
i nt er medi at e'“F@')@ﬁ?"' are naf |osHEeRRifAdIRE beinggenaric ke HipcsyStAM BRRUVNeIRe set per

DVBU) Each generic control stored on the network manager M has a defined set
| of parameters. The controller sends exchange specific control requests to the
10 network elements when a scheduled control is implemented. The translators 15
convert generic controls stored in the network manager to exchange-specific
versions at the point of implementation via a set of mapping rules.

When a user creates a Destination Volume Controi such as call blocking,
the network manager stores the values for the generic pararﬁeters defined for the
15 controi and not values for the exchange specific parameters. The exchange
specific parameters are caiculated according to a set of mapping rules at
implementation time. A separate set of rules is required for each target equipment

type. ' | . |
Exchange specific parameters which cannot be calculated or derived from
20 the generic parameters are assigned defauit valhes by the network rﬁanager. If
however, a user éreates the generic instruction knowing that t'he target(s) of the
control .includes exchanges having additional functionality, then values for the
exchange-specific parameters, such as traffic category and call disposition, may be
specified at control creation time. . _
25 Mapping rules are defined for each exchange specific controi on each

target equipment type supported by the control M.

' In mapping thelgeneric set of parameters to the exchange specific set, the
r;r;apping process will use the neérest available value for an exchange. specific
parameter if the required value is not a\)ailablé. '

30 Non-generic controls such as System X Loopback can be stored and
manipulated in'_ their exchange specific form in the network manager. At

implementation time, no mapping process is performed by the network manager



All depéndeht'level exchanges of a DCCE (one set per DCCE) -
Dependent wdpissaxchanges include DLEs. DUSUs and DCCEs 20PCT/GB9SW2617 A

traffic control is scheduled to deal [err] on the networ k. Users have
two sources for PPCs when [err] PPCs storg? in the network traffic
control library; or by defining a control & or t he purpose, al I owi ng

users to schedule new controls rapidly wthout follow ng the normal 25
sequence of SHGhe %nﬁropeé&ﬂé) laredfﬁ‘nl: Rirbe®N1d the HWitkhddr for Ympleehehtution! ¢t tHeevi ng

it. The networ k nmanager will performthe sane sequence of operations.
but this wilexchange. transparent to the user. . A network traffic
control is applied to an exchange in two stages. It is defined using
the facilities of the network traffic control library, and the schedul e 30
‘to be applied at specified tinmes. The control could be applied i nmediately.
or stored for later application. . Both S|ngle shot and

mul ti-shot (repeating) schedules are prOV|ded - si ngl e- shot
where only one insertion (and renoval) is involved WO 96/ 15635

PCT/ GB95/ 02617 12 -

‘multi-shot where nultiple insertions (and renovals) are invol ved.
Schedul ed control s nmay ‘be nanmed in such a way as to link .themto
specific events, e.g. Christmas Day. A schedul e may be
speci fi ed without a removal tinme. ' s '



J5 . The single-shot timng nmechani sm provides the opportunity to

define a wogsasexsd during which the traffic control shoul dpeg cEdRb2As-

This is achieved in terns - _of a control insertion tine, and a control
renoval tine. - Figure 5 provi gs an |IIustrat|on of the type of
I ngl e- shoty hed

schedul e t hat ﬂm Byed using a
area representgm“ ﬂl““l"l Hmo whi ch the control i TS ﬁb_EE“éHAS@EEN
represents the appticati®onstitre,. and 'R tGLAIMS renmoyal tiFRPLACED

A control may be schedul ed without a specified renoval—tTmmE, SUCH a
control is effective indefinitely. Facilities are provided to add |ater a

renoval tinme1,  tA iethodChrBentbling Bkl 6€8RMRENd of 3 fékd%ﬁﬁﬁmhéa%on@
The control insertion tinme is specified as a specific tine e.g. 10

NOV 94 network, ¢REPHEAY the SteRfoohioenerating & genasict insHuetipn, rﬁ@l@anﬂ mer mat
as the inSerbieRiants forlWhih the § R %Q& 9 as a
delta tinme (i.e. ntshem’con trol e,HSt Hraatlléi)&g d %n@(fsr@?&rggﬁ ﬁgl%%%r&%&.bﬁ%
“delta tine ithernespestiveglemensans renove the control after an el apsed '
time of 2 days 2 hours and 45 m nutes. ' ' A nulti-shot (repeating)
schedul e is a single-shot schedule but with the addition of a schedul e

start and end. ti neAamdtrodnEccoadisd td [Qlainy ht\ahémr{, af gne @k more ODOtHEAYelodtedVery
week) 25 | ti-shot schedul es provides the

The facili f
opportuni ty E8™4BHS ﬁg"%tagépalbﬁ%fige?ﬁgaﬁ“‘f‘f?a‘f’ﬁ realigsft fnstrug %'I"l RO IRYPRISHANti&r n.

- The appl i1gat traRsmitletiebhateléiabht Gtbidmients, terns of: a schedul e
start tinme; a schedule end tine; 30 a control

inserting time (within the period specified by the schedule start: and
g;dt th:amsazzhedal o Stgrrpethoﬁ %&Pendtém |2é\?]vhg?%ir(,"wta|ﬁbnelénh§ntp?sr. InRdpstié sl 1 ed
.-performing the required instruction, no instruction is transmitted to any of the
. elements. . | |
15
4. A method accordlng to Claim 2 wherem, if any elements are incapable of
performing the instruction, instructions are sent only to the eilements which are

capable of performing the instruction.

20 5. - A method according to any preceding claim, wherein instructions are
prepared and stored for onward transmission in response to a predetermined

condition.

6. - A method according to Claim 5, wherein the predetermined cgndition is

25 - the expiry of a time interval.

7. A method according to Claim 6, wherein the time interval is reset after

each transmission.

30 8. A méthod acgording to Claim 6, wherein the time interval is not reset after

the transmission.
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- hat ched area repn

WD 96/ 15635

PCT/ GB95/ 026 | |
r epeat cri"?’e’%ﬁ‘?’s E-gewme 6 provides an iIIustrEﬂ%%’%’?zsﬂie type
of schedul e that E?M,Sbg-iEET HASBEENMell using a multi-shot schedule. The

sent %EbhACEDrre ovRr - ich the control is in-force. It
S p055| bl e for the—ecent period to span a 5 mdnight boundary
(i.e. contrgl remvﬁbtwwc%r&ngeo@léﬂwes Sher@ tHeOpré@eterriiined conditioRis aon) .

A control is renoved when its associ ated schedul e expires. Not e
t hat the cosondition gcerdring hthectystaM-i | Schedul e Start Time SST and is

. renoved at Schedul ed End Tine SET, although these do not necessarily

coi nci de with control insertion and renoval times. 10 . The
schedul ed stigrt tiAnmeBEH, accordingto Claie S, ivdrerein ke predaterminedresnditionds an
time R arg B ?Ifled in the same format as for the single shot control
above. overio The schedul ed end tine defines a time after which no
further applications occur. - "~ The scheduled end tine is
specified in one of the formats specified for the. 15 control rempval.

above. 1. A mgtheg pccording dpi pRY {REecgding Gaim; rWRY eI, the, ARgr %F'p"

days of thec?ﬁﬁ@th@ﬁnlﬂ@i’iﬁn%ﬁ atslib?'iaﬂ’ﬁgtfbndtmﬂt not both), and

cal endar non of the year in which the above appli es. In the
si npl est case, a nulti-shot schedul e specifies a schedule start and 20 end

~time and,{ hg,days s dihEq WRRKrdig 48Y 8P TorddBinE0Rlalin Sontbiisil the &epy ot

generating an instruction in high-level 'Iangua'_ge, a seiection pattern output and an ‘
int_erface type message, converting the-zhigh_-level- instruction into instructions in
formats compatibie yvith each of a respective element type; and comparing the
selection pattern'daté with stored information to select the element to which the

15 instruction is to be sent.

13. . A method according to claim 12 compnsmg ‘the additional  steps of
generating a message indicating whether, if some of the selected switches are
unable to execute the instruction, the switches which are able to execute the
20 instruction should dd-so, and inhibiting or execﬁting the operation of the switches

in response to said message.

14. A controllér_ for a telecommunications network having a plurality of
functional elements, comprising means. for generating a generic instruction, and
25 means for transmitting the instruction to the respective elements, characterised in

having means for selecting the elements to which the instruction is directed.

15. A controller according to Claim 14, the select_ion means -being arranged
such that, if one or more of the selected elements is not capable of performing the

30 required instruction, no instruction is transinitted to that element or elements.

This Sheet Has Been Replaced




?nsertions and control rermval s apply within the speC|f|ed schedul e start

' I d d
fhe above ?%"E&T’éef ||||||||llllgjlllﬁ‘ﬂﬂ![kﬂllﬁﬁgcl Sehf?fyfﬁ‘;e?h'e”ﬁo R e
¢ rre jons

;ggcgglnte(rjolscrg?rgvgl :tg:ofol sn ena I2|t1 is pos< Eﬁ@bgﬁéEEUﬁﬁﬁﬂ%’s to
expire ‘automatically, or be forced to expire b Deré‘tEBF SEPi on.

in the case dB.a SIAngbmrsllwt amhﬁlﬁbllte Clairft $5h¢rduhﬁcﬁuﬂ@”§élbéﬁ’dd Yné’a’ﬁ@ is€S
on renoval . For. ' ?‘ ;% hedul es, autonmatic expiry occurs on the
schedul & 30 BHENGT "°“ that, "It one or ioge eleraeiiE is| incAeARle e RerfomMiRg ttha f i

control | i br aisyrudflon, SneSipBeGetics tiaRSmitted BEANOSHHEHIGHs TRI Nt ai NS detai | s

of the schedul ed control and will inpl ement the control as specified in
t he schedul e. WD 96/ 15635 ' '

PCT/ GB95/ 02637, A il : . .14

Afacility is provi d%ogtctooera cg\r/\‘/j'ﬁ éor glat'm 15' 'n%s?r'gnrp?d‘f'le f%a"%'fﬂgf’eﬁﬂchl | st
- of schethateif émynelemleetsoaret iheapabtenofr henﬁnmanggf thed hﬁtmatlﬂmninhﬁﬂcﬁd#scﬁe of

t he schedul e re | -force ctive 7 shows how
schedul ed co% tqnly gr t’ﬁ%"éﬁ%a whic aifycatpﬁé‘ae PR‘“WH&EQé’?S‘E%F'Bﬁgh t he
schedul ed control arid active control |ists. '5 In the event ofla
schedul ed co roI pplication fajling, the application is periodically
retried until é g g 5 AGFOrEINg 19 23BN PToElaime 14c kR U iinriuding inransafor

been reaClh)E‘dprepiﬂ‘ﬁg EHIDGtoril TrRtrlbensAn6t ARG Gt frdndnlibSoY 3h AlsBonse to a

configurabl e
predetermined condition.

1_9‘ A controller_ according to Claim 18, wherein the predetermined condition is
the expiry of a time interval.

15 |
20. A controlier according to Claim 19, including means for resetting the time

interval after each transmission.

21. A controller according to Claim 18, wherein the predetermined condition is

20 a condition occurring in the system.

22. A controller according to Claim 21, wherein the predetermined condition is
an overload.
25 23. A controller according to any of claims 14 to 22 comprising a generic

instruction generator for generating generic instructions in high-level language and
for generating selection pattern data, a_plurality_'o'f translators each configured to
convert the high-level generic instructions generated by the generic instruction
generator into an instruction in a format compatible with a respective switch type,
30 and a data matcher for comparing'.the_sele'ction pattern data generated by the
generic instruction. generator with informafion stored in a store in order to select

the switches to which the instruction is to be sent.

. This Sheet Has Been Re’ilaced
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paraneters. - _ A message is sent to the human interface 1 2 |f

t he netwo - enent a schedul ed compcq}cmmﬁnthe
maxi num nunber  of JH%SHEEE@S@SB the end of the scheduling period

- Aas Jpeen-reached. || REPLACEfhe i mjll enepy ati on of .a.schedul ed control can
‘fail for several r gasons. ] Firstly th may be inconsistent ‘schedul ed
requests or ot her reasons (failure wi t hin network manager). Secondly
there may bexqomMpiceatrbdiSackaiding & cibim 23, the gen&?’i&ﬁﬁtﬂﬁﬂorﬁbﬁﬁerb@r also
comuni cations failures, maintenance failures (e. failure to process

ajobr equesna;vmgdnemmwsgeerﬁam areessgge indicatpg é’m%gﬁ 5{98@5"%‘&5‘9 selected: c o pt
a control %1\'7\?&{? s 48 rﬂﬁa@?e te%’crdfe YRE 39 iction the swnches wHich rEF‘e GbleSfo t WO
cases the ne nmanager. continue to apply the retry l'ogi c as
specified i remcderttteomatrumqnt shmuds do cses sihd | heansnfdr e inhibiting or axacytirig, the0

Ho , h f h fall ' Kk il
the "¢ B QPR oS e lnat PLRSae ThotiofmbBoBs ACcont m control

request. Over | appi ng schedul es can be al | oned subject to any
traffic control i npl enentation rul es defi t he etwork na
descri bed bed®w, Apparatus accorging p any °§cﬁ’ﬁ"i"5| rz’r %géﬂ com 'i"ﬁﬁ?’é?%ﬁ‘t‘@?fg ?’he

net wor k mangg&e fﬁh@ﬁ&fal leferfents hBGIRE rﬂle%ngﬁoﬁ}@oﬁtinBQb n&WVErk Gignaning fen&iot r ol
target, and 1f so, the actual control requests issued by the netvvork '

manager- are andcheanscto aptivate the dsalasing; Means ipdesRRNse to an instiuckan Mansmtied

be appli V\‘ﬁﬁﬂ ing controls. , The networ k manager may
i ssue a ?ga thgm(’:on ir%‘(‘)l status read" request before applying a

control. 30 . For inserting a basic PPC (Single Exchange/ Rout e and ‘

F;(,;gagget ﬁgt%sar 9 etA (n\mp%tﬁt %ﬁ;antm?lng%ﬁ es% Egt#(%vnih n{gaf&eﬁ@%ﬁcg (r?]il\ee )%{:: ange g,ge)

I f a controldrairigee sane type is al ready in force, and if the schedul e
_creati on date of the schedul ed control is earlier than the

15 27. Apparatus substantiaily as described with reference to the accompanying

drawings.

g i
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WO 96/ 15635
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torce control, the schedul ed control is not inplenented, otHé%VF@%MPﬁE

schedul ed control is inplenented. ‘The user is able to
suspend schedul ed controls, which may a?gguthorised, prior to
inplenentatijﬂ' Sﬂ‘ ended control s cal reinstated at any tinme, 5
however a co JS] i ¥4 not bﬁ nple y th& schedul ed insertion tine
has been . exceeded. Ml ti contypls ﬁ%%{ Be i npl emented until the
next insertion thine -after e rfei n at ef ore _
inserting a Basalc PPC TSI Mg - a'l'rge-ISeth contr ol
t he networ k mandger}nmay _issu 1a I eqp e real -tlime,control 1 0
st at us. - ™\ a contro E on the e*dhange or the
exchange resour de Le N ready. exi%ts ters to the
control to be iffple nte- {1 hen L ! icwsomuand is
i ssued; otherwf de ap "inseN" ic connadd i$ issided. 15
The -net wor k ger nay (Y d2sco dBkTa conf\r ol

of the same t} pj 0 e disggoyered cpntrol

t he net wof k jngnager®o -Egs t he
sends a nessape| - i | box.

will then og% ae auplie.‘
a ;

g

Aut hori sat i cesy
When renovi ng a|Basi 17 S t he
net wor kK manader ‘checks for a sched e tybe on the :
/
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Fig.1b.
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b
target (which may consist of nenbers of an exchange set). If a control of

t he . Sam0 915638 s schedul ed and due to be enforce (but n%ﬂéﬂyfﬁﬁgt ed
due to the 25 application of the first rule above - see Figure
control is applied using the second rul e above. If no

control of the sane type is schedul ed aEQ@Iue to be in-force, before
I npl enmenting a renove control request the network manager issues a
real -tinme Eont-r-o+—s-t-a-t-u-s-+ead-ﬁeq-ues-t-—30——— —l-'i—a—eo-n-t4’-0I_.i.s_|
already in-forte on the exchange or the re =1 al ready ~exists

recover - exchan e specific command is |ssued For Iinked
pr e- pl anned cont rols, each PPCin the c 1l erre]nt ed
if the inplene tation of the previous PPCQ cessful . W0 06 |15635
PCT/ GBQS/ 02617 ~ - 16
| mpl enent ati ony of const ituent PPCs in th oul d be accapnding tp| the
rul es speci fi edwabove for PPCs. Renoval {of the PPCs in t{§ c%ai is in
the reverse orfder to that of insertion. © | f ode &f the PPC
constituents fpils =i npl enent at i ofT; offect 5 df H | |
previ ously irrpferre tedecongtituent PPCs}in the chayn woul d be revErse|d.
Schedul ed contkol s{whi@h hpve been authpris are jnpl emented Ry the
net wor k managelr at thé_,Dspe,l fied | At t¥He poi nt of 1 npl ens oln t he
net wor k manager maps te ggneric to gn exdf -$pecific tjrol if
t he generlic cpntrol ik alin Nt role d|V|duaI tI"J|
in the linked [contr g\ ' = o
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'_ld is mapped to the exchange-specific format when the individual control

S i npheyvgrisess The network manager then transmts the eUIWCEEYS02617
Jequest(s) to. the appropriate instruction generator 18a, 18b, or 18c
for each-exchange,: and saves . the correspondi ng control responses)

returned by the instruction generator 18/5 - Finally, the network manager
updates the internal control database with the new 15 status of the '

control . in general, a control nay be inserted, renoved, or
cancelled. In addition control status read requests may be issued to
obtain the status of a network resource prior to inserting or renoving
a control on it. The cancel request does not result in any control
requests to the network conmmuni cations manager. 20 Contro
responses are matched with the control_requests to form a conpl ete

control transaction. Each control tr gt@n corresponds to an insertion
or renoval of a scheduled control. "= Network traffic management
controls are ijastructions.sent fao _an exchange (via.a Network

Communi cat i ong I\/ar?gm- o nodify e esources, Wt e 25 7ur'pose '
of overcom ng |prob emsbgii sting on ;th@eeﬂg{bv\lgrk (e.g. by (;ﬂ;{ﬂ?ng tratfi cto
be re-routed). A1 Each equi pnmred type (e.g. System X Phase} 3)
manages a di f fler ent ?%t of resour ces to performits swy,tching
oper ati ons. Hﬂwever e networ k manager attenpts to rmﬁﬁfy exchpnge
resources on differeBd exchange equi pnresd types 30 with tBe intent]on of
nodi fying trafffic pagherns in simlar S. | ngor der thht the
net wor k managgr can Irnterwork with a nufrber of exchang€ equi pneht
types, .and al ljow addB8i onal equi pment types to be added asB WO P6/ 15635
PCT/ GB95/ 02617, C1 vy C
Fig.4.
LINE TERMINATIONS
1 A2 B1
2 A2 C1
3 B3 C1.
4 A1l B3
5 Al B1
6 B1 B2
7 A2 B2
8 A2 c1
9 B2 B3
10 A1 B2
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17 t he systen1evb|ves, Wi t hout the system grow ng incfeasingly
conpl ex, aWe®b5/15685 exchange-type i ndependent Ceneric ConPCTiGBIS/A2617

defined. Some exchange-specific controls only appear on one.
particul ar equi pnent type or do not fit into the. generi-crsst” E
Facilities to create, schedule and nan4p® ate 5 these non-generic controls'
can be provided so that specific fudgtures offered only by one tem

or .specifically designed for a spefilal requirement of one insé%llation,
are not |ost despite not being geM@rlic to the systemas a whol e.

Each generic control stored on the rjetwork manager M has a defined det
of paranmeters. The controller sends jexchange specific control requedts to
the 10 network el ements when a schedul ed control |su-_|31|_en:en.te.d__'[h.e
transl ators 15 convert generic dqontrols stored 1 n the network ngnager
to exchange-specific versi ons at} the point of inplenentation vig a set
of mappi ng rul es. When g user tt;gies a Destination Vol ynme
Control such as call bl ocking, tilhe net manager stores the vgl ues

~for the generic parameters defined flor the”1 5 control andinot val yes for

the exchange specific parameters. The exchange pecifi&’paraneters are
cal cul ated according to a set of magping rules at < tinme.

A separate set of rules. is required |for each target equi pnent t ipe.

Exchange specific paraneters which dannot be cal cul ated or derived fjrom 20

the generic paraneters are assigned jdefault val ues Ry nager .
n know ng t hat

| f however, armqer—creares—rhe—generic instructi t he
target(s) of the | control includgs exchanges havirg additi onal

functionality, them values for the exchange- speC|f|c paganet ers,| such

as traffic category and call disposiftion, may be speC|f|ed at contr ol
creation tinme. 25 | Mappi ng rjul es are defi ned I or each exchange
specific control oh each target fequi pnent type cont r ol
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“I'n mapping the generic set of paraneters to the exchange specific set, the
mappi ng pr. Ll | use the nearest avail able value for a

.specific daE.%f)'gf?‘e(:gsnete_r if the required value is not avail aa@&gﬁ?&g”
Non-generic controls such as System X Loopback can be stored and

" mani pul ated in their exchange specific3#®m in the network manager. At

I npl ementation tinme, no nmapping pro S _isyperformed by the network manager
19 : CF&'Q\O'? CLAI M5 1. A net hod -
of controlling a tel ecommunications ne rk, the network conpri sing at

| east two groups of elenents, st sone of the elements 5 of

at |least two of SUSRENDED ar e] BEWNSFATEDp¢r f ormi ng a predet.er ni ned

function in response Jto p-dup-specifi¢ instruction, the method
conprising the s of ; ‘ generafing a generic instruction, for
. performance by a“"selected plurality of the el enents;

converting the eneric instluction to roup-specific instructions 10 .
.appropriate to edch group of elenents in whi‘fch there are one or nore of the
sel ect ed el AONEROLNY CONTROL t r anSONTRQY-t 0o each sel ected el enent

t he group- sPBCHEDULERt r ucRESHIEST REQUEST
_ _ : SENT SENT

Ct ' C1

NO ACTION TAKEN .
NO_ACTION TAKEN AS INSERT
REINSTATED(/

| DID NOT TAKE PLACE
' SUSPENDED

Y
+

CONTROL 1
SCHEDULED |
NO ACTION TAKEN
| SUSPENDED
* - *
CONTROL 1 CONTROL
SCHEDULED REQUEST
SENT
C1
~ NO ACTION TAKEN
REINSTATED

SUSPENDED

S S

CONTROL 1 . _ _ CONTROL CONTROL

SCHEDULED REQUEST REQUEST
SENT SENT
C1 C1
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appropriate to its group. 15 . Y2, A nmet hod according to Claim1l

conprising the. step of determ ning which of the selected elenents are
capabl e of perform ng the required instruction, and i nhibiting the
transm ssion of the instruction to all ofy the selected elenents if any 20
of the selected el enents do not have the required capablllty 3.

A et hod aggelihBy subh @b Fd¥e %ele/m%m & 2téAdin! WicR HRPnithbél a8 ek bRshd¥kl Ch

of the selected elenents are capable of performng the required

ol aronts, 25 It kn°“2f3 Fthbblechude g ek cnon 2. Xy 1498 Gl

|nstruct|ons are & ared and stored for onward transm ssion in
response t EEBFBIEAIEMBIRR a netwogkgglgmentoig a gengyc protocol vhich isHERRsksLING ng
to Caim4, wherein the predeterm ned condition is the expiry of a

tinme inter \ﬂm appropriate protocol for the network element concerned. However it is necessary for
| the user of this system to transmit a command in the generic p.rotocol' for each element to
be controlled. This can be time consuming and problematic, for example if several
exchanges alfe' required to co-operate- and some of them do not have the necessary
' functionality. |
~ According to a first aspect of the invention, there is provided a method of
controlling a telecommunications network, the network comprising at least two groups of
elements, wherein at least some of the elements of at least two of the groups are capable
of performing a predetermined function in response to a group-specific instruction, the
method comprising the steps of:
generating a generic instruction, for performance by a selected plurality of the
elements;
converting the generic instruction to group-specific instructions appropriate to each
group of elements in which there are one or more of .t_he selected elements; and
transmitting to each selected element the group-specific instructions appropriate to
its group.
According to a second aspect of the invention, there is provided a controller
for a telecommunications network, the network cdmprising at least two groups of
‘elements, wherein at least some of the elements of at least two of the groups are

capable of performing a predetermined function in response to a group-specific

instruction, the controller comprising: : I{REPLACL‘VIENI SHEEI" SG
escription : pzged ¥ to paged.Z
REPLACEMENT SHEET - . B Claim(s) :pagsd .44 to paged 23
- 0O Drawing(s) : paged .7 to paged e
12 MAY 1998 | O Abstract  :pagzd.T.to paged .=




10.

A net

+

A net hod accordi ng té daim5, wherein the time interval is

o S RIEAeRRY

causes the inhibition of a signalling function. 11. A net hod
accordi ng to anymeang &uti gegeraking m gemepie iimstugtiom efos tpspformance dgy the selected
generating a generic instruction in a high-I|evel |anguage;

plurality of the elements;

means for com./erting the generic instruction to group-specific instructions
appropriate to each group of elements in which there are one or more of the selected
elements; and

means for transmitting to each selected element the group-specific instx"_uctioné
appropriate to its group.

By transmitting a generic instruction applicable to all relevant elements, the
operator of the system can control all the elements with a single instruction. A generic
instruction can be translated into separate instructions applicable to each individual
element or defined groups of elements.

Certain elements may not have the ability tb carry out certain functions,
ac;cordingly the method may provide that if oné or more of the selected elements is not
capable of performing the required instruction no instruction is transmitted to that
element or elements. However, the ability of the network as a whole to carry out the
desired functions may be dependent on the ability of each individual element to carry
out a predetermined function. The niethoc_l may therefore provide that, if any element
is incapable of performing the required instruction, no instruction is transmitted to any
of the elements. In other words, .'no instruﬁtion is transmitted to any element unless

all the elements required to co-operate can carry out their individual instructions.

Alternatively, certain network functions may be performable by parts of the network

independently of the ability of other elements - REPLACEMENT SHEET
12 MAY B

20 -, 6.

reset after each transm ssi on. 7. A nethod according to Caim
5, wherein:the time interval is not reset after 5 the transm ssion. 8.
A met hod according to Claim4, conprising the steps of: nonitoring the
t el ecommuni cati ons system for a predeterm ned operating condition, and
10 gene ' t F G i L £t 1 d. Py ] hed
operating - coliry B Sl blirdifiy gf thé eihenks, (9B AP RSRELR 1T,

wherein the predeterm ned operating . condition, is a network overl oad. 15
R%La‘"ﬁ?“g‘t@dpr@ Eansmittediher ein the instruction



+

generating a sel ection pattern |nd| catlve of: the elenents to be controll ed
‘by the instruction, : i'genératingan interface type nmessage,

i ndi cative of whet her any ofA the el ements sel ected by the Selection
pattern are to carry out the instruction if other 2

sel ected are incapabl.e of perforning thegnstructi omm“mmt"nnmr"mf
converting the high-level instruction into one or- nore |cower-kevel *

i nstructions, each having aiformat conpatible with a respective group of

t he el enents; and conpBLAWSt he sel ection pattern output
and interface type data with stored 30 information to select the elenents

i n each group to which each | owl evel I nstruction is to be transmtted
21 12. 1, A rethefoacsPrcdhfidlihg &' RidtbhnurfOdtiirsS ingBlvéRe tﬁ@dh%t\/\m?lé‘l

st eps of generating a nessage indicating whether, if sone of

sel ect ed ecemprsiagaAtdeast typasbeps of exmentse vheeein mstieassisoms, oftthe elmesresnt s

whi ch I t hi bi.t

or excodti Ah % FEshRBa R bies act BEAMESLARIGHTNS 3 FRadRmBES ptdione "
rressage respon%@toagréu;f-@ﬂiﬁd’fﬁd in€truéwin, @hd AletaUTBbMpFising AR stept wer k,  the
networ k conpri sing at

generating a generic instruction, for performance by a selected plurality of

the elements;

converting the generic instruction to group-specific instructions

10 appropriate to each group of elements in which there are one or more of the
selected elements; and

transmitting to each sélected element the group-specific instructions

appropriate to its group.
15

2. A method according to Claim 1 comprising the step of determining which
of the selected elements are capable of performing the required instruction, and
inhibiting the transmission of the instruction to all of the selected elements if any

20 of the selected elements do not have the required capability.

3. A method according to Claim 1 comprising the step of determining which
~ of the selected elements are capable of performing the required instruction, and
transmitting the instruction only to that element or elements.
25
4. A method according to any preceding claim, wherein instructions are
prepared and stored for onward transmission in response to a predetermined

condition.

30 5. A method according to Claim 4, wherein the predetermined condition is

REPLACEMENT SHEET
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the expiry of a time interval.




| east two groups of elenments, wherei 'n"at | east Ws ‘of at
° | east two of the groups are capable of perf g a predeg ned

function.in response 10 to a group-specific |nst %‘“roﬂer
ment s
e

conpri si ng: means for selecting a plu

whi ch an instruction to perforn1the20redeter Cfuhctlon Is to be
transmtted; nmeans for generating a generic instruction, for
per f or mance by the selected plurality of the elenents; 15

means for eonverh iMEthORe2cGerting & iGhaimy Gc Whereie 3he rtinp iateatal fs geseh@ftenct i ons
appropri at up of elenents in which there are one or nore of the
sel ected gﬁgh&nﬁ@ﬁnsﬂéﬁ’ means for transmitting to each sel ected
el enent the group-specific instructions appropriate to its group. 20
14. A -controller according to Caim113, in which the selection means
conpri ses heans A &hethed deaarAinggofHaian Dowheteln the Wae dotepiab feirtdesitelteapabl e
of 25 # required instruction, and neans for inhibiting the
transn1ssﬁéﬁt§¥gg“§£g?he instruction to all of the selected el ements if any

of the selected el enents do not have the requi red capability.
15. A contro #I er Ecordl ng to Caim13, I ch th sel ection neans 30
conpri ses $eans ethgf cRTdinggoHRIaH: 0?0"{‘?{(%5'%% ?@858 enents are capabl e
of D%Bﬁiéﬁr’@ the {e‘i‘él:%h{r%néaﬁ%%u%%t‘éﬂw ﬁﬁ'd dTepRdefethinkl apRidihgNg t he
instruction only hat el enent or el enents.

condition, and

10 generating the generic instruction if the said predetermined operating
‘condition occurs. .
9. A method according to Claim8 , wherein the predetermined operating

condition is a network overload.
15 _
10. A method according to any preceding claim, wherein the instruction

causes the inhibition of a signalling function.

11. A method according to any preceding claim comprising the steps of:
20 ' generating a generic instruction in a high-level language;
generating a selection pattern, indicative of the elements to be controlled
by the instruction;
generating an interface type message, indicative of whether any of the
elements selected by the selection pattern are to carry out the instruction if other
25 elements of those se!ef:ted are incapable of performing the instruction; |
converting the ‘high-level instruction into one or more lower-level
instructions, each having a format compatible with a respective group of the
elements; and |
comparing the selection pattern output and interface type data with stored

30 information to select the elements in each group to which each low-level

instruction is to be transmitteg

" (REPLACEMENT SHEET

12 MAY 1948
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16.". " A controller according to any 6f daims 13 to_ 15 including neans for
‘preparing and.storing instructions, and neans for transnmtting the stored

i nstructions in response to a predeterm ned conditi Ic““ﬂllf"ﬂ“ﬂ]l"l,lmﬂ 17.
A controller according to Claim 16, conprising a ti ,
transmtting means being arranged to tran@fit the instrdctton$ uvhder the
control of _ the tim ng neans. 18. - A controller
.according to Caim1l7, Jingcluding neans for resettjing the . 10 tim ng

nmeans after 1@ach %aﬂ?ﬁﬁ‘%‘gia&ﬁ‘:"d ng to claim11 °°"1F§!S“'99 Anﬁo?ﬂq“('ﬂ"'laérs‘%c?rfdi ng
to dai m'@geﬁ_@@ifﬁg’sb%e%@btiﬁﬂﬂc%d”mhérpﬁf some of the selectdBNéi&AEARakNE
t el econmuni cati ons system for a predeterm ned operating e
condi tion, tun@bter o saNectienthemimmirwchei. nther elspents wehichh aréebleomd teixecutagtheeans

1 ] ) L | [ if th K i
E)ger ating c dﬂ%ﬁ%tfﬂ%nssﬁloaldtdoe S%E Oarngglgb@?tygugg Ie%]gut%ng tthee .opgnaaltlgnpcgfegweet ggi’&” ned

5. elements in response to said message.

13. A controller for a telacommunications network, the network comprising at
least two groups of elements, wherein at least some of the elements of at least
two of the groups are capable of performing a predetermined function in response

10 to a group-specific instruction, the controller comprising:

means for selecting a plurality of the elements, to which an instruction to
perform the predetermined function is to be transmitted;

means for generating a generic instruction, for performance by the
selected plurality of the elements;

15 means for convertihg the generic instrﬁction to group-specific instructions
appropriate to each group of elements in which there are one or more of the
selected elements; and

means for transmitiing to each selected element the group-specific
instructions appropriate to its group.

20

14. A controller according to Claim 13 , in which the selection means
comprises means for determining which of the selected elements are capable of
25 performing the required instruction, and means for inhibiting the transmission of
the instruction to all of the selected elements if any of the selected elements do

hot have the required capability.

15. A controller according to Claim 13 , in which the selection means
30 comprises means for determining which of the selected elements are capable of

performing the required instruction, and means for transmitting the instruction only
TR 1T J

BONT A0
to that element or elements. |REFLACE
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20. . A controller accordi ng to d aim f9 the noni toring neans bei ng

- configured . to detect network overl oads
21. A controller according to any of clains 13 to Hmm)mm"l"mmm
a generic instruction generator for generajjng generi ¢t ifhstyuetiens+in
hi gh- | evel | anguage and for generating selection pattern

data, indicative of the elenents to be controlled by the

i nstruction; 16, A cdtfiroller accordmg ol anyplof tGlainfs LBats L5t mcﬁJdmctmeans for
configured to conyert t%e hi ) evel generic structions

gener at ed by RTRRAYHheFN qtﬁgrgg u@?ﬁ'%‘%@neﬁ"ﬁt dre3ns J°ént’PH§F‘r‘H@t itB% Figred
format conmpatih Bl Gctdshn ReddmRE S wgﬁo%':&fmtd dorBftion. ~.and

a data matcher for conparing the selection pattern data generated by
the generic instruction generator with |nformat|on stored in a store, in

der t i th tch h thy t t 0 be
Sent. A BonkTol | o SOUGHST rAFeeETA PrEiek Lbivo CREIRSRING B LS. FeaRS, e

generator al spansmifidy man@agagfa%gé‘dﬂ&r ﬁsagaqt thd Bsaag8onNGdeAtHbnaEbNer

if some of the sel ected
23 the timing means.

18. A controller according to Claim 17, including means for resetting the

10 timing means after each transmission.

19, A controller according to Claim 16, comprtsmg monitoring means for
monitoring the telecommunications system for a -predetermined operating
condition, the transmitting means being responsive to the monitioring means to
15 transmit the stored instructions if the “said predeter_mined operating condition

occurs.

20. A controller according to Claim 19, the monitoring mezns being configured
to detect network overloads.
21. A controller according to any of claims 13 to 20comprising:

a generic instruction generator for generating generic instructions in high-
level language and for generating selection patiern data, indicative of the elements
to be controlled by the instruction;

25 a plurality of translators each configure‘d to convert the high-level generic
instructions generated by the generic instruction generator into an instruction in 2
format compatibie with a respective element type;

and a data matcher for comparing the selection pattern ¢ata generated by
the generic instruction generator with information stored in & store, in order 10

30 select the switches to which the instruction is to be sent.

REPLACEMENT SHEET

A controller according to claim 21, the generic instruction generator also

12 MAY 1998av|ng means for generating 2 message indicating whether, if some of the selected




“ )
eléments are unable to execute the ifstruction, the el enents which are able
‘to execute g he instructi on should do so, and neans for i nh| brting or
executing.the operation of the elements inre sage.
23. A tel econmuni cations network conprising a. 3"““9" E%an to any
of clains 13to 22, in conbination w bk one or *nore hetmors enents, at
| east sone of the network el enments having: : means for
i sol ating a network signalling function; and : nmeans to activate

t he isol at ielgmertsnsre nnadsfonsecute the instructat, i the e_lembnanwmt:htafd glofe t he

controller.
execute the instruction should do so, and means for inhibiting or executing the

operation of the elements in response to said message.

5 23. A telecommunications network comprising a controller according to any of
claims 13to 22, in combination with one or more network elements, at least some -
of the ne-two.rk elements having:

means for isolating a network signalling function; and
means to activate the isolating means in response to an instruction

10 transmitted from the controller.

REPLACEMENT SHEET
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