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This invention concerns controlling elements of a telecommunications
network, particularly but not exclusively for traffic management.

Although_ modern telecommunications networks are highly automaied,
they still require some monitoring and centralised control in order to deal with

unusual circumstances such as overload conditions. A typical instance is a sudden

" surge in the number of calls made to a given telephon'e' number, perhaps as a resuit

of the number being given out on a television broadcast in an advertisement,
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

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

" The concepts of destination yolum'e controils such as 'call'blocking and call-
gapping have been developed to overcorne this problem. Call blocking arranges
that a proportion of calls to a target number are failed by the oniginating exchange.
Callzgapp'ing arranges that, after a call attempt 1s mage to a ra'_qet rumber, no
further call atternpts can be made to that nurnber un? a predetermireg 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
telecommunications network i's“ that, in a typical network, exchanges are not
identical ~ This is because in a deVelobing network, at any given time, more than
one type of exchange will be in use. Moreover, the different characteristics of the
areas served by dlfferent exchanges may make different types of exchange
approprlate in different Iocatlons Consequently, certain functlonahty may only be
available to certain exchanges or, even where the functionality is universal,
individual mstructxons may be requrred to operate them. It is therefore necessary
to tailor the mstructrons for each exchange Furthermore certain services, such as

call-gapprng and - call blockmg, may be required only for a selected subset of
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exchanges,.such as, those serving the area in which the number has been
broadcast. |

It is known,E for, example from patent spe'ciﬁcation no.. W093/18598
(Nokia), to generate a command for a network element in a generic protocol which
is translated into the approprrate protocol for the network element concerned.
However it is necessary for the user of this system to transmlt a command in the
generlc protocol for each element 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. _

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

According to a second aspect of the invention, there is provrded a
controiler for a telecommunlcatlons network havnng a plurality of functlonal
elements, ¢ ompnsmg means for generating a generic instruction, and means for
transmitting the lnstructron to the respectlve elements, charactensed in having
means for selecting the elements to which the lnstructlon is directed.

By transmlttmg a generlc instruction appllcable to aIl relevant elements,
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 ability to carry out certain functions,
accordingly the method may provrde that if one or more of the selected elements is
not . capable of perfcrmmg the requrred mstructlon no mstructron is transmitted to

that element or elements However, _the ablllty of the network as a whole to carry

out the deswed funotlons may be dependent on the ablhty of each individual

element to carry out a predetermrned function. The method ‘may therefore provide
that, if any element is lncapable of performlng the requrred instruction, no
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 mstructrons. Alternatlvely, certain network functlons may be

performable by parts.of the network mdependently of the abrllty of other elements

This Sheet Has Been Re{ilaced
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to do so, So the method may provrde that if any elements are incapable of

performing the mstruction, the instruction is sent only to the elements which are

_capable of performmg the instruction.

Different compatibility criteria may Ibe used for different' network

functrons

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

' - The predetermined condition may be the expiry of a pre-set time interval,
allovving advance scheduling of network controls. For regular events, such as
vveekly 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 speoial
events the time interval is not re-set

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

inhibition of a signalling function. For example, if calls to a single number are

' overloading the system, and that number is subject to a number transiation

process (for exampie converting a toli-free number to an eXchange number), calls

to that number can be gapped or blocked by inhibiting call set-up srgnals being

sent to the number translatlon network element This prevents abortive call set-up

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

In a preferred embodrment the method comprises the steps of generating

an mstruction in high- level Ianguage, a selection pattern output, and an.interface

type message, converting the high-level instruction into instructions in formats
compatrble wrth each of a respective element type, and comparing the selectlon

pattern data wrth stored mformation to select the elements to which the

o rnstruction is to be sent.

_ Embodlments of the mventlon will now be described by way of example,
wrth reference to the figures, in which:-
Frgure_ 1a shows a simple telecommunications network controlled by a

network manager, illustrating one arrangement according to the invention;
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Figure 1b is a diagram of a telecommunications network having a separate

signalling network, llluetratmg a further arrangement accordlng to the invention;

Figure 2 shows the functional components of a network manager

‘embodying the preseht invention and their relationship with a number of switching

centres;
Figures 3 and 4 show simplified details of the store element 17 of Figure
Figure 5 shows an illustration of a single shot schedule operated according
to the'invention; |
| 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
switches (exchanges) A1, A2, B1 ‘B2, 83, C1 all operatlng under the centralised
control of a network manager M The swutches are interconnected by ‘traffic-
carrying links (1, -2 3, 4,5 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)., | -

Figure 1b shows a vanant of Flgure 1a. Only three exchanges A1, B2, B3

_are shown for s:mpl_lclty, connected, as m__Frgure 1a, by a traffic network 4, 9, 10

and also by a signelling 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

_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

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
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as area.X' (centres A1, B1, B2), area Y (centres A2, C1) and area Z (centre B3).
These areas may be defined by any suitable criterion or combination of such
criteria. For example, a television coverage area may be appropriate for defining
the sWitches to be controlled for call-gappiﬁg purposes when a phone-in number is

broadcast, whilst for an enquiry line for a utility service such as transport, power,

"+ water etc. call-gapping may be required according to- that utility's regional
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structure. More than one such geographical 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.

~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
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
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
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

compares 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.

can be updated in response to inputs from the network N through the monitor 13.
Figures 3 and 4 show the organisation of 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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inherent characteristics, the st_ore'17--ma_y also hold data relating to the current
condition_of the"switclém_es. . .

Figure- 4 :shmé/s sim_il_ar inherent data held for each link (1 to 10) in the.
system. This data incliudes the termirjation points and fhe capacity of each link.

An instructioné generator 18a, 1 _85, 18c is provided for each-typs_ of switch
A, B, C. Each instructéio_n.g.e.ljlerafcor_18a. 18b, 18c're__ceives data from the matcher
18, the clock 11 and,% via the interface moduie 19, the respective transiator 15a,
15b or 15¢, from whlch mstructlons are generated for transmission to approprlate
elements of the network N. _ o _

The instructxdns may be transmitted by the instruction generators 18a,
18b, 18¢ lmmedrately, or at one or more predetermmed times under the control of
the clock 11. For exampIe, the instructions may be transmltted to the network N

on a regular basis, spch as at a predetermined time and day of the week to

- coincide with the broa{dca_st times. of a phone-in television or radio show.

The interface imbdule. 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 opsration 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
incompatibility would ;be identified by the respective transiator 15a, 15b or 15¢c,
which transmits ad :error message to the- i'nterface module 19 should the
instruction not be executable The generic instruction generator 14 transmits an
mterface-type message to the |nterface module 19 which controls the operation of

the instruction generatprs 18a, 18lb, 18c. The interface-type message can be one

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 _

i) OR: any swntch to which the instruction is addressed and. whlch is capable

of executing the mstr_u_ctlon does so, even if other s_wutches_ cannot do so.
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iii) ‘CONDITIONAL: an - instruction to control routes between switches is

executable only in respect of those routes for which all switches controiling that

~ route are compatible with the instruction.

- A message is transmitted to the human interface 12 to indicate whether,

. or to what extent, the instruction can be executed.

The operation of the network manager M.will now be described with

. reference to Figures 1a and 2. In this illustrative example, the function to be

controlled is call-gapping, to be initiated at a set time once a week or in response
to an overload condition detected by the monitor 13. For the sake of this

illustration, it will be assumed that call-gapping is only required for switches in

- geographical areas X and Y, and that equipment of type A is not capable of

providing call-gapping functionality.

The human operator provides an input through the human interface 12 to

.the generic instruction génerator 14. -This ihput identifies the function required

{call-gapping), the proportion.of calls to be gapped, the geographical area to be
covered (in this example zones 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). _

The generic instruction generated in the generafor 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 translator 15a. . ]

The generic instruction generator 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 selected 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

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
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the identities of the switches which meet the criteria are transmitted from the

matcher 16 to the bank of instruction gene_ratofs 188,. 18b, 18c. In the present

- example, the identities of the switches A1 and A2 are transmitted to the
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instruction generator: 18a, the switches B1 and B2 to the instruction generator
18b, and the switch C1'to the inétruction generator-.18c.. The ‘identity of the
switch B3 is not transmitted to instruction generator 18¢ because it is in zone Z
and therefore does not meet the geographical requirement. |

The other output from the generic instruction generator 14 relates to the

. type of instruction, and. is transmitted to theinterface module 19. This output

identifies to the interface module 19 whether the -ope_raiion should be partially
executed even 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 instruction generators 18b, 18¢, but transmits no
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
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
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 the switch C1. . The instructions are

‘transmitted under the control of the clock 11, at the times programmed.bv' the

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
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- specified, without the human operator needing to geng_rafe separate instructions

for each type of switch or to specifically identify the sWitches to be controlled.

In the arrangement shown in Figure 1b the system is configured so that

~ - the signalling network 31, 32, 33 is prevented from overloading with unsuccessful
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call attempts. Call set-up signals are carried over the signalling network 31, 32,

.-33 in order to set-up the necessary connections in the traffic network 4, 9, 10

between the exchanges A1, B2, B3. The user 23 is subject to a number
transiation service carried out by a number transiator Tx in the signalling element
T. In_other words, the users 21, 22 can call the user 23 using a special number -
(e.g. a toll-free number) which is translated by the translator Tx to control the
signalling element T to set-up a call to the user 23.

If an overload of cails using the special number is observed 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
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
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

scheduling, and control implementation. Firstly, users define pre-planneq controls
(PPCs) by specifying the type of control (e.g. destination call gapping) 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
20 for later use or may be scheduled. |

The -primafy function of the library 20 is to provide a repertoiré. of PPCs
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
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they are not already@déﬁned), or changed (if they are defined). ‘The PPC in the
library 20 is not affeé:ted Once scheduled, the control is entered onto the list of
currently scheduled controls

Scheduled controls may be posmvely authorised at any time w:thm N
minutes of their dqe mplementatlon (where N is a pre-defined parameter),
otherwise the contr’olé will not be implemented. If authorisation is not given within
the pre-defined time rf)eriod specified by N a report is generated.

Authorised cc?:'ntrols.a're automaticaily implemented {inserted and removed)
according the sch.edu’le attached to ‘the PPC. Uéers: can monitor the progress of
controis lmplementatlon in real-tlme

The network trafflc control lnbrarv 20 allows users to build up and maintain
a repertoire of PPCs. -;-Thls allows users to save time by having access to templates
to commonly used c:émtr-o'ls (e.g. to deal with focused overloads) where only the
control target is differient.' It also allows the accurate implementation of a prepared
complex sequence of controis. Netwo'rk 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: '

basic PPC (wéith a single exchange/route control target)

basic PPC (with an exchange set control target)

linked PPC | |

The_"con_trol'- targets may.be specified, or may be left for the user to select.
A linked PPC consistsé of a sequence of PPC-s.- PPCS may be stored with all or only
some. of the cdntroi 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
srmplest type of control A basic PPC with an exchange set as a control target is
also referred to as a: ‘broadcast control These two types of basic PPCs are only
distinguishabie when ethe control target is sbeCified._

A broadcast control is a control which .is applied to a number of exchanges
(exchangé set). A facility is provided for defining and maintaining a library of

exchange sets.
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A linked PPC is a composite control and is defined by linking together a
number of basic PPCs in a sequence to form a linked PPC. When the linked PPC is
implemented, eéch PPC in the chain is implemented sequentially starting with the
first.

~ Exchanges can be grouped together into exchange sets. Commoniy used
exchange set definitions may be stored in store 17 and used when defining
broadcast controls. These are referred to as static exchange sets. |

Exchanges can also be grouped by exchange type into dynamic exchange

sets. The following default dynamic exchange sets are provided:-

All DMSUs (Digital Main Switching Units: trunk exchanges)
All DCCEs (Digital Call Centre Exchange: tahdem/junction exchange -
intermediate level) | '
All DLEs (Digital Local Exchanges)
~-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
A traffic control is scheduled to deal wit~ 3 gartic. a* r-coiem on the

network. Users have two sources for PPCs when sz~eluung ~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

'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 -
trahsbarent 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
to be abplied at specified t'imes.' 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
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- multi-shot_v{{her_e muitiple insertions (and removals) are involved.

Scheduledécontrols may be rlamed in such a way as to link them to

' ‘specific events, e.g. Chrlstmas Day.

A schedule may be specified without a removal time.

The sn_ngle-s-‘hot trrr_ung mechenlsm pr_o_v:des the opportunity to define a
period during which :;he traffic control should be applied. This is achieved in terms
of a control insertionétime, and a control removal time.

Figure 5 prévides an illustration of the type of schedule that may be .
achieved 'using a sln_élefshct schedule. The hatched area represents the time over
which the control |s in fo’rl:e. 'A’ represents the application time, and 'R’ the
removal time. . _. _ _ |

A control m;ay be scheduled without 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. _

The control msemon time is specified as a specific time e.g. 10:30 14
NOV 94 . _ _ _ -

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. _. | _ | _

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

A muiti-shot (repeatlng) schedule is a single-shot schedule but with the

addmon of a schedule start and end time and some repeetmg criteria. (e.g. on

- Monday of every weekl

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

.a schedule start tlrhe:

a schedule end time; y )
a control inserting time . (wnthm the perlod speclfled by the schedule start

"and end time);

a control removal tlme (wnthm the period speclfled by the schedule start

and end time); and
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' repeat criteria. -
Figure 6 provides an illustration of the type of schedule that may be

achieved using a multi-shot schedule. The hatched area represents the time over

- which the controi is in-force. It is possible for the control in-force period to span a

- midnight boundary (i.e. control removal occurs on a different day to control

insertion). A control is removed when its associated schedule expires. _

Note that the control is not applied until Schedule Start Time SST and is
removed at Scheduled End Time SET, élthough these do not necessarily coincide
with control insertion and removal times. _

The scheduled start time SST, control insertion time A. and control removal
time R are specified in the same format as for the single shot control above.

The scheduled end time defines a time after which no further applications
occur.

" The scheduled end time is specified in one of the formats specified for the
control removal time above. '

The repeating criteria are identified in terms of:

days of the week, or da'\')s 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

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 furthe_r identifying the monthé within the 'specified schedule start and end time
in which the control insertions and controt rer_hovals 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
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.
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A facility is nrovided to allow users to treck and monitor the current fist of
scheduled controls on the network manag-er and to monitor which of the scheduled
controls are in-force _:(active). Figure 7 shows hew_scheduled'controls are tracked
by the network manaéer through the scheduled controi and active control lists.

In the event of a scheduled control apphcatnon fanlmg, the application is

'penodtcaﬂy retried untnl it is successful or the end. of the scheduling period has

been reached. 'I',heg number of retries and the .re_try mterval_ are configurable
parameters. __ '

"~ A message IS sent to the human interface 12 if the network -manager fails
to implement a scheduled control after the max.imur"n number of retry attempts or
the end of the schedulmg period has been reached.

The lmplementatlon of a scheduled control can fail for several reasons.
Firstly there may be inconsistent scheduled requests or other reasons (failure
within network manager) Secondly there may be c_ommumca_tlons failure.

There may also be communications failures, . rnaintenance failures '(eg'
failure to process a ;ob request), or exchange failures (e.g. the exchange does not
accept a control request from the network manager)

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.
However, in the event of an exchange.feilure the network manager will stop the
retry iogic as soon ae an exchange fails to accept_a_.,ccntrol request.

Overlapping schedules can be allowed subject to any traffic control
implementation rules. defined in the network manager, as described below.

| Before a control request is implemented the ne_twcrk manager checks if
there is an existingj control on the control target, and _if so, the actual control
requeets issued by t;he netwcrk manager are modified. The rules specified below,
are general rules to'pe appli'ed when implementing controls.

The network manager may issue a real-tir'ne "control status read” request
before applying a control '

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 members -of an exchange set). If a control of the same type is already in

force, and if the schedule creation date of the scheduled controi is earlier than the
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in force control, the scheduled control is not rmplemenfed otherwrse the scheduled

'_control is lmplemented

The user l_s able to suspend scheduled contr_ols, which rnay'be authorised,
prior to imple'rnentation. ‘Suspended controls can be reinstated at any time,
howev'er a control will not be implemented if the scheduled insertion time has been
exceeded Multi-shot controls wrll be lmplemented until the next msertlon time
after the reinstatement. R

Before inserting a Basic PPC (Single/Exchange/Route and 'Exchange Set)
control the network manager may issue a request to read'the' real-time control
status. ' _ |

If a control is alre'ady in force on the exc'hange o_r' the exchang'e'resource

already' exists, but with different parameters to the control to be impiemented,

then a "change" exchange§specific command is issued; otherwise 'an "insert”

exchange—specrflc command is |ssued

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
will be removed. | . -

When removing a' Basic PPC lSing'I'e Ekchange/Route and Exchange Set)

‘the network manager checks for a scheduled control of the same tvpe"on the

target lwhlch mav'conslst of members of an exchange set). If a control of the
same type is scheduled and due to be enforce {but not lmplemented due to the
applrcatlon of the flrst rule above - see Figure 7) the control is applied usmg the
second rule above. '

If no control of the same type IS scheduled and due to be in-force, before

lmplementmg a remove control request the network manager issues a real-time

control status read request _

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

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

implemented if the implementation of the previous PPC was successful.
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Impiementation of_cojnst_itue_nt PPCs in the chain would be according to the rules
specified above for Pl?Cs. Removal of the PPCs in the chain is in the reVerse order
to that of insertion. I
If.one of the PPC constttuents fails durmg |mplementat|on, then the effect
of all previously lmplelnented constltuent PPCs in the chaln would be reversed
Scheduled_ cc ntrols which have been authorrsed are |mplemented by the

network manager at the specrfled tlmes At the pomt of implementation, the

_ 'network manager maps the genenc control to an exchange-speclfrc control if the

generic control is a lmked control then each mdrvrdual control in the linked control

is mapped to the exchange-specrftc format when the individual control is

implemented. The netwo_rk manager then transmits the control request(s) to the

appropriate instrUctio'l'genera__tor 18a, 18b, or 18c for each exchange, and saves

the correspondlng control .response(sl returned by the instruction generator 18.

Fmally, the network manager updates the mternal control database with the new
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

result in any control requests to the network commumcatlons manager.

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

. " Network trafflc management controls are instructions sent to an exchange
(via a Network Commumcatrons Manager) to modrfy exchange resources, with the

purpose of overcommg problems existing on the network (e. g by causrng traffic to _

be re-routedl
"Each equrpment type (e.g. System X Phase 3) manages a different set of

résources to perform ltS swrtchmg operatrons However the network manager

attempts to modify exchange resources on drfferent exchange equrpment types

with the intention of modlfylng traffic patterns in srmllar ways.
in order that the network manager can interwork wrth a number of

exchange equipment types, and aliow additional e_qunpment ty_pes to be added as
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the system EVolves, wnthout ‘the system growing mcreasmgly complex, a set of
exchange—tvpe mdependent Generic Controls is defmed '

Some exchange-specific controls only appear on one particular equipment
type or do not fit into-the generic set. Facilities to create, schedule and manipulate
these non-generic controls can be provided so that specific features offered onily
by one system, or specifically designed for a special requirement of one
installation. are not lost despite not being generic to the system as a whole.

Each generic control stored on the network manager M has a defined set
of parameters. The controller sends exchange specific control requests to the
network elements when a scheduled controi 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 pararneters defined for the
control and not vaiues 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
the generic parameters are assigned defauit valhes by the network rnanager. If
however, a user ereates 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. . _

Mapping rules are defined for each exchange specific controi on each
target equipment type supported by the controi M.

In mapping the genenc set of parameters to the exchange specific set, the
mapplng process will use the nearest available value for an exchange specific
parameter if the required value is not avallable

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

implementation time, no mapping process is performed by the network manager
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and the control detaifls are sent. diréctly to.the switches for implementation on the

exchange.
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L S CLAIMS REPLACED
1. A method of controlling a plurality of elements of a telecommunications

network, comprising .the steps of generating a generic instruction, selecting the
elements for which the instruction is directed, and transmitting the instruction to

the respective elements.
2, A method according to Claim 1 wherein, if one or more of the selected
elements i_s' not capable of performing the required instruction, no instruction is

transmitted to that element or elements.

3. A method according to Claim 2 wherein, if any element is. incapable of

.-performing the required instruction, no. instruction is transmitted to any of the

. elements.

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.
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

-the expiry of a time interval.

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

each transmission.

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

the transmission.
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9. A method according to Claim 5,.whf¢jarein the predetermined condition is a

condition occurring in the system.

10.. A method according to Claim 9, wherein the predetermined condition is an
overload. |
11. A method according to any pfrecg_ding claim, wherein the instruction

causes the inhibition of a signalling function. -

12. ‘A method according to any pifecéding claim domprising'the steps of
generating an instruction in high-level 'Iangua'ge, a selection pattern output and an
int_erface type messége, converting the-zhighf-level- ihstruetion_intd instructions in
formats compatibie yvith each of a respective element type; and comparing the
selection pattern'daté with stored information fo select the element to which the

instruction is to be sent.

13. . A method according to claim 12 .comprising the additional - steps of
generating a message indicating whether, if some of. the seiécted switches are
unable to execute the instruction, the switches which are able to execute the
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
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

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

i * ¢ L M § x ' |II||”III|I
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16. A controller -according to Claim 15, in which: the selection means is

arranged such thet, if one or more elements is incapable of performing the

instruction, no instruction is transmitted to any of the elements.

17. A controller according to Claim 15, in which said module is arranged such
that, if any elements are incapable of'performing the instruction, instructions are

sent only to the elements which are capable of performing the instruction.

18. A controller according to any of Claims 14 to 17 including means for
preparing and storing instructions for onward transmission in response to a

predetermined condition.

19. A controller_ according to Claim 18, wherein the predetermined condition is

the expiry of a time interval.

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

a condition occurring in the system.

22. A controller according to Claim 21, wherein the predetermined condition is
an overload.

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,
and a data matcher for comparing'.the_selection 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.
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24. A controller according to claim 23, the generic instruction generator also
having means for generating a message indicati_ng whether, if some of the seiected
switches are unable to execute theinstruction, the switches which are able to
execute the instruction shouid do so, and means for inhibiting or executing the

5 operation of the switches in response to said rhessage.

25, ‘Apparatus according to any of claims 13 to 24 in combination with one or
more functional elements having means for isolating a network signalling function

and means to activate the isolating means in response to an instruction transmitted

10 from the controller.

26. A method substantialiy as described with reference to the accompanying

drawings.

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

drawings.
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