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RESOURCE AVAI LABI LI TY I N | NTELLI GENT TELECOMMUNI CATI ONS NETWORKS

The present invention'relates to tel ecommunications networks and in
particul ar to wWoesd:Tx wor ks usi ng di stributed conputers. 5 PCI/GBYs1358/Oder n
t el ecommuni cati ons networks are called upon to provide many di verse
services apart fromthe sinple interconndction of telephony. In order to
fully utilise the network operators offer many services across their

Cal g cards, pRESOUNGE, eSURRPC B mverLLscan TR RO RS TG < PE, O

services and the like are often provided using service specific
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may be required. This, in common wth custoners having nultiple service
requirements, Potertial pustomergat a duplication, for exanple, and potential data

mai nt enance prObI eervied such as FrEEfohé‘S é%ﬁﬁ& Bﬁﬂgosﬁgmhﬂv Utdsd | S&vigediet WOT K
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dedi cat ed congyebific dabdicafed SdmpiRbrsal As SRIcK| sePices as televoting are transient in

nature in so far as they take place over a limited period of time having a dedicated
computer for use in that service is an expensive waste of resource. Further, using
a dedicated computer may resqlt in network congestion if a substantial number of

15 calls occur over a short period to the location of the dedicated service features and
data. Additionally, in order to protect services multiple service specific dedicated
units may be required. This, in common with customers having multiple service
requirements, results in data duplication, for example, and potential data
maintenance problems. .

20 It has been propdsed to utilise a network of computers each capable of
being programmed to provide a number of different services. Although this does.
not eliminate the need for dedicated computer units for certain services,
particularly when new service offerfngs are under test, it results in a more effective
usage of expensive computing equipment. Additionaily, the distributed computing

25 arrangement enables the network operator to provide a particular service at
differing points in the network thereby enabling a more equal distribution of traffic
in the network.

However, the network operator needs to ensure that conflicting
applications are not running in the same computing resource and that where a

30 number of services are required to operate contemporansously sufficient

’ computing resoﬁrce is available.

According to the present invention there is provided a telecommunications

‘network comprising a service creation facility and a computational platform having



particularly when new service offerings are under test, it results in a
nore effective usage of expensive conputing equi pnent. Additionally,
the distributed computing.25 arrangenent enables the network operator to
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time at which asnlcjicrgs;uli'lge%tfkr 'B'!e specified period with the required functions and resources to
det_ermine whether the additional service package can be provided.

A distributed computing environment in accordance with the invention will

15 now be described by way of example only with reference to the accompanying
drawings of which:

Figure 1 is an architecture diagram of a telecommunications network using
the distributed computing environment; '

Figure 2 is an architecture diagram showing an mtelhgence layer of Figure

20 1 in more detail; . '

Figure 3 is an architecture diagram showing the computing environment
layer of Figure 2 in greater detail;

Figures 4A & 4B show data interchanges which occur within the network
of Figure 1 during a particular kind of service call; and

25 Figure 5 is a block schematic diagram of a service creation environment as
used in a telecommunications network in accordance with the invention.

Referring first to figure 1, the invention is primarily fc_or use in a
telecommunications network 1 comprising an intelligence domain 2, a transport
domain '3, and customer premises equipment domain 4. This "intelligent™ network

30 is managed by an operational support system 5 (OSS).

The transport domain 3 'comprises one or more telecommunications

networks either of switched or non-switched kind. For the purposes of the present

invention it is only necessary to mention that the type of network in the transport
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Considering now figure 2, the intelligence domain 2, on which service
control functions for call services and features are created, can be divided into the
overall applications 21 and the computing environment 22. Interconnection to the
transport network 3 is shown purely for completeness.

Now referring to figure 3, the computing environment 2 may be
considered as comprising an encapsulation layer 221, distributed computing 222, a
support infrastructure (or "comphtational platform”) 223 and internal networking
arrangements 224,

| The networking arrangement 224 provides data communications (31)
within the computing environment 22 and an interface with the external transport
network 3 {not shown in figure 3). This allows the computing environment to be
independent of the communications technology in use externally. _

In addition, network control functions 33 and an operational support
system 32 for the computing environment 22 are provided by the networking layer
224.

The computational platform 223 comprises a number of genera! purpose
computers 34 {only one of which is shown) with their respective associated
operating systems 35. It should be noted that the computational platform may be
physically widely distributed,. there being no requirement for co-location of the
computers 34.

This distributed computing arrange_ment provides the functionality to

support the real time applications and associated management as required by the

pigpifieant to theiimplementadign of the invention merely bginaasy 412173



3 - area 3 is not significant and may be a data or TDM PCM voi ce

net wor k, nobile networ k, data network or other managed broadband
system The OSS 5 contains functionality which nmanages custoner
servi ces and network capability and interfaces to the intelligence
domain 2 to pregsmpeshigh 5 level of integrated managenment pagicadéoikize
whol e intelligent network 1. The custoner prem ses equi pnent domain 4
contains the interface between custoner 4 prem ses equipnent and the

vari ous transport networks and services vvithi n the network 1.
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operational support 25 system 32 for the computing environnent 22 are
provi ded by t HthEhemsansrag netyaik (3 of figyre 2). The customers ave oo Apert t keaval

platform 223 GoRae ithe parficiieaplicfondesigssa | Twmaﬁ@hout themmgéft&aéﬁoﬁconl y
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throughout the system. ’
The location function 40 provides location transparency to mép logical
names of addressable resources; services and functions to physical locations,
20 providing the required service to the customer. Embedded within the location
function 40 (for access from a service creation environment) is a trading function
which matches gqueries for a particular peripheral or service type to register (or
cancel) service offerings. For example, if a peripheral is required capable of
providing a voice announcement for, say, a televoting service and to collect and
25 store multi-frequency tone responses then the trading function in association with
the resource function will identify which (if any) physical locations can satisfy the
service. If more than one location is capable of providing the service then the
resource control function 41 considers factors such as load balancing and security
to determine which service is selected.
30 Having selected the logical service in response to service creation request
and resource control 41 decisions, the location function 40 uses its directory to

map the logical service to its physical address(es}.
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applications layer 21. As may be appreciated not all of the conmputers 34
will be o dsmei7sane type. Processing power, nenory avaptpigsbédizssand
connect ed peri pheral equi pnent will vary fromunit to unit
particularly where certain services requisre speci al i sed hardware. The
encapsul ation |ayer 221 nmaintains a record of resources 5 available within
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and functi onsagcgsgamghgaéusltgqag% rafecatéd relb@¥é.di Nng the required service to
t he custonmer. Enbedded within the | ocation
Resource services 41 provides management of the platform resources 223
in an efficient and coherent manner. Functions included in the resource service 41
include monitoring, migration, control, configuration, prioritisation and load
15 balancing.
Each of these functions is now considered in turn in respect of its specific
activity.
The monitoring function provides a check on the behaviour of the
~ distributed computer environment 22. Included within the monitoring function is
20 the ability to filter information gathered in respect of loading or faults and
determining when significant events have occurred. Thé monitoring function may
arrange to take appropriate action in consultation with the policy service 42. For
example, if a particular narﬁed function fails to meet its QoS (Quality of Service)
_ requirement, then the monitor funbtion will examine the associated policy
25 statement from the policy server 42. I this specifies that the service should be
moved to another area, then the monitor function refers to a factory service 44 to
initiate a further instance of the service required.
The migration function is responsible for moving applications to another
. location. This service may be on another machine or may be a further instance of
30 the same process on the same machine within a computational platform 223,
. The control function co-ordinates starting and stopping of services
provided. This provides for the starting and 'stcpping of new services in such a

way that no calls are lost,



function 40 (for access froma service creation environnent) is a trading
function whi ch matches queries for a particular peripheral or service
type to register (or cancel ) service offerings. For exanple, if a

peri pheral is required capabl e of provi ding a voi ce announcenent for,
say, a tel evot wuesaei7gi ce and to collect and 25 store multi ptreopsensss t one
responses then the trading function in association with the resource
function will identify which (if any) phys$cal |ocations can satisfy the-
service. If nore than one location is capable of providing the service then

the . resource cor Oéonffﬁp&.gﬁ'?ur%oﬁ \A#]tgﬁnﬁsa EéiHoOFation Lh?ﬂ:l %?ﬂ’:é)@ggﬁn

bal anci ng and securi rmne service I's selected
Havi ng sel ect etbpology| q@tbelcosmutm@@fmm!es?@oﬂséem of rmachines; ceoniponentsquest

and resource C?.urtren?ll ?ﬁ" %gmug‘ tmr;m(sl gts{ogégétgnc_tion 40 -uses its
p

directory to serV|ce I'tS physical address(es).
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determines the most suitable service to be used.

The factory service 44 is responsive to service creation environment and

156 resource function 41 to set up or cease particular instances of a service

application. For instance if the resource control service 41 determinses that a

further instance of a particular service is required within the computational

platform 223 in order to meet an increase in the level of demand for that service, it

will instruct the factory service to start the appropriate processes in an appropriate

20 machine 34. Similarly, where there is no longer a need for a particular service or

where the management system determines that a particular process is deadiocked

or no longer functional, then the factory service is responsible for stopping the
particular instance of the service from operation.

Finally, within the distributed computing environment 222 the data

25 distribution function 45 provides the 'functionality of a distributed database

management system to present a single logical view of all the data distributed and

repiicated across a variety of databases within the computational piatform or

within the computing environment 22. Within the data distribution services

function a data migration function ensures that data is located most closely to

30 where it is needed. Any data distribution fragmentation or replication within the

distributed computing environment 22 is controlled by this function. The data

distribution function ensures that there is transparency of the location of the data

required by applications running in the computational platform 2283.



10 conput ati onal resource (223) or applying protective controls to the

net wor k access limting calls to the pre-allocated resource.
Resource services 41 provi des managenent of the platformresources 223

in an efficient and coherent manner. Functions included in the resource
service 41 wossstzimde nonitoring, mgration, control, confPgmMcBbéenss
prioritisation and load 1 5 bal anci ng. Each of these functions
is now considered in turn in respect of iZs specific activity.

The monitoring function provides a check on the behavi our of the

di stributed conput g pnVvi L 1 hi ' Ltorin

function is 20 t hg\f\lgﬁﬁ #‘% W T'CF? %Télﬁﬁ'?ge?‘ ﬁg?%%ﬁg%%}@‘??gﬂ irur‘]éor éljé Sg% t of

| oadi ng or f apbtificagioriservice despensiveiorpge-determised)eventstonnotify thet acchuenee of
occuryed. The it Qri ' : : '

acti o£1 I n con&%‘% ?%ér? Q\%l’ tfaw]t g%gm%ouggrr\%%%%?st %S{:ﬁkﬁ sg@ﬁéﬁg{%ﬁ &lﬁf a
particul ar nafiedExample na fegrticular servicst engine hiplds (a@ghgd dgtapin @spedtced) a

requi s ement | t ' lokd ' At licy
25 stat erresnt B?r%gur#lglltqﬁjes po riag?/ uggéf}\g/tg'lrf Qgtfvneluf b\fﬁ-lﬁrsﬂagﬁg%rf)@? ggﬂt&ﬁgt%{rﬁ%etﬁger Vi ce
shoul d be ofhecpdels taibatiservieeranginet hen the nonitor function refers to a

factory service 44 i@ a_?_?]isét %ﬂ&ér&ﬁ{a&ng’l o Uik NGerdtibht 8 GRe %fyts;{ehme of Siglir€ %,
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provides for the stgrtitAg tRRshor 86HérNBasOiermiPidtedcs \Chif @Rati raqsitésa dreefone WY

that no calls are lost, . WO 96/ 42173 .

PCT/ GB96/ 0135gumber transiation. Although the transport server knows that this call must be
directed to a service engine that is capable of processing that call, it does not
know the physical address of such a service engine. An implementation may of

15 course take short cuts and .could "cache” such information. The location service is
asked for the physical address of a service engine. The trader function is invoked
which returns a logical service engine that is capable of supporting the required
freefone number transiation. This logical name is translated into-a physical address
by the directory service. Again an implementation may store the physical address

20 in the trader which would not require the use of a directory service (in this case).
However, if there is mora than one suitable service engine then which one should
be selected. The trader does not have any decision making capability and the load
balancing function within the resource contro! service must be used. This in turn
inay have to use the policy function within the policy service.

25 52 the load balancing function is given a list of service engines from the
trader, it decides which one is to be used. However, it may have to consulit the
policy function within the policy service.

53 the policy function is asked to supply a policy'relating to a parti_cular
performance condition that the load balancing function has encountered.

30 54 the policy is returned.

. 55 given that a logical service engine has been identified its physical

address is required. The directory function within the location service is used.



6 The configuration function maintains a configuration map of
the current topol ogy of the conputing platform22 in terms of machines,
conponents currently active, comunication |inks, data stores etc.

The prioritisation function schedul es applications in accordance with the
5 priority all svxeesatdii3o t he particul ar service. The functi onptoesgeiss

deci de the priority of an application but provides a priority mechani sm
whi eh al | ows changes in application p@orities. Load
bal ancing function maps service requests on to particular instances of
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or wi t HiBn n‘nbw tenpddressgofethie daca ritsniibuion séiide to bdkeitdiat ahelipsdfilé.buAR ON
servi ces F‘B t| 0

| ocated nost closely paf"8"dgfelgty%\X/rr?@g'gg%lfgntsgeﬁge?gggs t/%n%lrjn(rfaf'ﬁ';tgﬁg "dah?ﬂ’?‘ﬁﬂ
fragmentation addrqsaqsl argianat dvaventa involve: ithe traderd |T$nisrma»ubiede @ocspligbler tn some
environnent 22,58 GodH hikfdudhs detldn b BEHrb% are kR @hdtunderstood.

59 as for 52 above, although this time the load balancmg function is

20 lookmg for a data distribution service.

60 as for 53 above, although this time thé policy function is looking for
a data distribution service.

61 policy for data distribution service is returned.

62 as for 55, although this time it is looking for the physical address of

25 a data distribution service.

B62A again if the trading function had identified only a single appropriate
data distribution service steps 59 to 62 would be unnecessary and the trader
would interact directly with the directory function.

63 the directory function returns the physical address of a data

30 distribution service to the service engine. '
64 the service engine asks the data distribution function for the required

service provider's profile.



di stribution function ensures that there is transparency of the |ocation of

the data required by applications running in the conputational platform
223. WD 96/ 42173
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Wthin the di swodserd conputi ng environnment 222 there i s al pOTEBIGVISEE
notification service responsive to pre-determ ned events to notify the
occurrence of such an event to any reswmurce previously registered as
requiring such notification. For Exanple, if a particular service

engi ne hol ds cached data,in. [e Oof a.5 ti.cular custoner, any_update
of data held by the g%t gthgé’f" %/ %igtﬁggtﬁés?‘esserﬂg? F?’F)sgiz’ﬁ iﬂz)enda?%a se'a'fcet{rgfgt%ﬁéf'é to
t hat servi ce efagairethe trader may be invbiveddwitsif coucker int @m énplegmedtatidre tisg datat | on

of theg system ' ' ryi h . a proprietors
"0800" -or "Fr egis(t:)rgndélgi Hé g?&fcger."ay ﬁ&]ﬂ%éi%dr@ss%ﬁé:}‘ggﬁ %3‘% T '?alg%igs"tﬁ% sé?%‘B
each potenti al citsl.eraction is nunbered in 10 sequence and operati on may

occur »as folgows: . A er. S m nated a
call that r eéqui res as? r etg? 5%%,.re§&atﬁﬁ$7§é¢r5€d;§g@pg{a %o%&ﬁ%tpﬁosﬁbﬁéﬁ'he
transport server kno®& ttharequired datalis returned lapd procestied duytthel service enginei toe

engine that is Of . lgs . o S not know t he
physi cal addreg@(@?ptﬁgﬁé gﬂ gg‘%\???‘%gngﬁ‘gﬁﬁge&&#'?nnﬂf)h%gﬁt ation may of 15
course take short cuf® dhel appraptatectoutieg instntionsf tinakiding destiflation awatbedn

service is areSRiin thd Framdpbiti depler.2addr ess of a service engine. The
ort

trader function is I nvoked ich returns a | ogical service engine that

i s capabl e B suppor®§ nghe gall isaepted trythe spegifieddestiBatinfnber transl ati on. This
|l ogical nanme is translated into a physical address by the directory

service. Again_an in‘gl enentation may store the physical address
The 0800 or Freefone service noted above is only one type of service which is

provided. Other services using the intelligent network 1 will include such
applications as telephone voting, telemetering, information services, home control,
15 on line entertainment and so on.

Thus, as each new type of service is identified it is only necessary to
provide appropriate peripherals and-software somewhere within the intelligence.
layer 2 of figure 1.

To facilitate understanding of the invention it is necessary to understand

20 the manner in which the service creation envirdnment currently operates. The
service creation environment is the point at which customer requirements as
specified by the individual customer are translated into network operational
reguirement and software provis_,ion.

The service creation environment is shown schematically in Figure 5 to

25 which reference is no;rv made and comprises four levels. At the network level 104
{hardware capability) the physical network platforms and peripherals are provided.
The second level 103 provides software for the network platforms to provide
features. the third levél 102 builds services from features whilst the fourth 101

. uses services packages to provi_de services in response to customer requirements. '
30 Thus at level 101 an operator at a workstation in the service creation
* environment accepts customer information as to the service required by the

customer. Using available service packages the operator seeks to provide the

service defined by the customer, for example by modifying an existing service



20 " in the trader which would not require the use of a directory service

(in this case). However, if there is nore than one suitable service
engi ne then which one shoul d be sel ected. The trader does not have any
deci si on meki ng capability and the | oad ‘bal ancing function within the
resource controvose&yxe nust be used. This in turn may hevigckeenisae t he
policy function within the policy service. 25 52 the | oad

bal ancing function is given a list of servitcce engi nes fromthe ‘trader,

it decides which one is to be used. However, it nmay have to consult the
policy functio [ r | i
function is as Q’egkétd% sgﬁ"é)gﬁﬁglpt)o% c@ drégﬁﬁ’ed " respect Of ?FégTonte%gw?c% thls
per f or mance corpidaeduse isicerredheut| using isghs ol ringkrngrtbemmn aacomeputerusiresreth 30
54 the policy Vi ce
engi ne has beené ?Qéﬁ% H:H"%assemble ?Pg %pr1ate §étw%h\r4€@gﬁ P%ru}tg ;ﬁ?ﬁéegg\b%?wé’

di rectory functheing deploypsh lftmctlcgbms by uge pf thecfactory sesdurce 44 as hereinbeford\D

96/ 42173 5 described.
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55A It is noted that !fithe gustomeys saquiramentsenne beumet iab theh fitst ilekshtthén gk onl y
a Singl e |caghoriah s Sgltdnl Urd) relrell’ £ o0 Brolier BB el ViHfoC aheen
steps 52 to 55 above woul d not be necessary

physi cal addr edgspgnsiblp é°f§§?‘0¢'6% newgervicess In ﬁtemr%m definitian legel 1025 axiptina
server. software and hBRIMARE \ComBinliSHs Bre| SorlsiidRIgCH) déiehmug\nhédnaﬁgtba

the ability to process the service provider's service logic It does

not have thdOsdvgilable pepyice fegtures can; baytcambinerc te droyide chgntequlied servige
instance 0800 QAdiagsd. hfshid e theltate! Bdn of Mev feature description 106 is created and

deployed as an available service package 107.

If the existing service features on the network are inadequate to provide

the required new service package then the requiremént may be referred to a
15 software development team. _ .

In the software deveiopment-'phase 403 the software team will consider
all of the resources available ‘within the intelligent network {2 of ngurés 3) to
determine whether software provision of the required feature is. practical. If this is
the case then new software 108 may be written to provide the required new

20 feature at 109. ' _

Should the software development level be unable to provide the required
service then it may be necessary for the network designer to add hardware
capability to the network to enable a new service to be provided.

Whilst the above description as reactive in nature, that is to say is

25 responsive to customer requests at level 101, thé service provider may go through
the phases of providing relevant features and network capability in anticipation of
a demand for a service at any time. _

A detailed description of the service creation process may be found in the

BT Technology Journal vol 13, no. 2, April 1995, page 80 at seq in an article by G
30 D Turner entitled "Service Creation”. _

Now, such service creation in response to specific customer requests has

previously resulted in a specific platform or service engine being allocated to a

particular customer. No consideration of existing availability and network



servi ce engi ne needs the profile for service provider "645743" which wl|
contain 10 the routing instructions and associ ated nunbers. For instance

there could be tine of day routing, day of week routing, week of year,
automatic call distribution, call barring, each of these would contain
t he appropri at wodsastznat i on nunber and I nstructions. PCT/GB96/01358 DO

the service engine requires the service provider's profile. It needs to 15
know t he address of the data distributioniservice to ask it for the
profile. An I npl ementati on nmay of course keep the interfaces to

conponents at " = kpown. r nd._not..haye to involve t

trader. This nﬁ%b'&t@ égg}?:seﬁf ggfngﬁk{ §$ gegﬁ%r%e b qgélét so\égsle\r/‘@‘he Fqnge PT‘W\'J;ﬁt"Pons
of such an appthecmistammer Hasbeen taken intol@ceaunbd This often results in o¥8r prasisionrof52
above,, al t houg ' iu’?iﬁ oF: | angci cti is. 20 | gokjng for a
data distribut F%’E\"mé'g R 5o R & %dmégs%? o’%@@“ﬁb‘é’é'&!‘ o f"lﬁ%gﬂhat his
time the pol i cyorisiderableoperiod df dinde. nBuringr creationcofdm servide 3yps, wlencthe petworke.

61 olicy for i ' N e | . . 6 as
Por Be. ' al ¢ rousfiobf €' Ghbblichd bopfihélcrepiirdnfid Wnat sorviog il aieg? By *
dat a di stri but generated.viSush requirements includg Aputagrei noti fiecessarityr lidited) té)udathi on
had identified RVARY- PR I i ; .d] ' [OR i

Creps €0 1o o Biotieh e AR IR riirRine ond GliPufle Shblcibh)” e FipkhEE
directly with eall tiner aeplisatjor igdentitien . concurrency informagn, tdeadities.e wathr time
function retur Qﬁpﬁh&?on?l?ﬁé%in’fé'opédﬁ%u%tauﬁm&nﬁ%@q@éﬁtﬂﬁéé&i&&’%ﬁﬁe@ﬁtgg ce to

the service engine. o . he service engine asks the
di-stri buti off f unct i dhesierityifiata isqised &jenable thesglestiomefralldine apnlicetidnsdo

\IQKC)TIQE{BSEIISESSSM selected or rejected in the event of congestion in the network, failure of
equipment or deadiock in the computing system.

Machine reliability specifies the characteristics of machines in the
computational platform which are capable of execution of the call time application.

i5 The data stored here includes information on processor availability, memory
availability and the communications ‘availabiiity to the particular machine.

In an alternative to the machine reliability specification being created a call
time application reliability may be used. This specifies that the distributed
computer environment itself manages the call time application. In view of the

20 capability of the diétributed computer environment 222 to realiocate resources in
event of failure this may be a preferred option.

Incompatibility will define call time applications which should not run
concurrently on the same machine. A list of other call time applications which
should not be allowed to execute concurrently can be provided. Applications

25 included in this list may be second instances of the same call time application if
this is likely to result in deadlock or conflicting use of the same peripheral.

Concurrency data specifies whether a number of sub-programmes within
the application require to operate concurrently. For example, a call time application

. may spread "threads” to interact with security service or an audit service whilst
30 the call is in progress. This data may specify the number of threads required to
enable it to operate in the manner required to meet deadlines.

Deadlines define a time period during which the call time application has to

complete its execution. Call time application depends upon timely information



9 - 65 the data distribution service consults the data service

for the profile (again the trader may be involved but of course in an

i npl ementation the data di stribution service nmay hold the addresses of
data services and take other short cuts). 5 66 the required
data i s returnegbdeuzifae data distribution service. " PCT/EBoG/BSS
required data is returned and processed by the service engine to

produce routing instructions (including degtination nunber). 68
t he appropriate routing instructions (including destination nunber) are

Speci 1 ed dest DAL 3RcIenea 364 e iyork. This ipBitnedatingiZhe bt b Bgler '
only one type uiithbetheiresoumigifufctios 41 of figum/3.ded. O her services using the

intelligent network L1 L incl ude.. . ' as. tel eph ’
voting, teleneteri ngc:]"a'ellvlrll or A |§%‘ g%%/'??: é?w%grrggécon ?ﬁ?f.ﬁ%}% d%%)eng'l‘é)ﬁg'e
ent ertai nnent forde perticular application. The Thilisimeasppliastionnwill be/ deteahinedrbyi the | s

identified ig s only necessa t i i at ri pher,al s and
of tvr & orfnrEyES proYif SPRE by, Roose 1Pl & ek 38513165, gl BREHAY 3
To facilitate wedepsernvEek@r of atpagiculay timei pettein on a daibychasisarKnomingimdben st and

20 the manner i YBAEIATS: S5hY! BCbE HRRhEBnRIN AR HIsET SF 'y RRRIA! S

; 'lté ?%%
The servicé creatlon environnent s cust oner
requi rement s agesourcespithinfthe dorpputatienal plgtfoinand theinstwerkr are transl at ed

i nto network oper ati-ff3adperating! r8qitiehfRiR  Heffetthe Qlohiate? rBdddVdes Which will be
The service creation environment is shown_schematically in Figure 5 to 25

whi ch r ef er Khctequisedh v, the gall Sme WPHeAtione s Thysy (call Prrsessor it neguirRmens aad| evel

104 (‘har d"‘ﬁiﬁ:ﬁt/&ﬁB@tb(‘CI(H 500 ddth SeBY Sdtivitles MRESRS Ke RleAtificd. "Phd¥ 4 call time
- peripherals are provided. The second | evel 103 provides software for

the network pl BRAGALAD MBYpENAcEvith 2 pumber, ofs sowers incluping) foy epcample data) ds

services from §&agryr 08s\Waiets, indu@oliPut bérvike letc. RelSiReh® WheRSa Rekases to
provi de services in response to custoner ui rement s Thus at

| 1 . ts, .30 .
Pevel 101 an oROFBJPAutedcbY,p FRILHTE ABRICEHOR HIVSE BlF be Sefivejoggther with the

15 power reqdirement, for example the number of MIPs or "standard"-transactions
required.

The operating requirement may ‘also identify data which should be cached.
This would improve the performance of the call time application, for example, by
avoiding further applications to data distribution services.

20 Quality of service (QoS) information really defines the service which the
customer expects. For example, QoS may define a limit of 500 milliseconds to
- process calls within the intelligent network 2 but would have a longer boundary
since if the call process takes 600 milliseconds on occasion, the end customer will
probably not notice. However, it is necessary to know when calls within the

25 network 2 have missed the QoS deadline. This enables long-term resourcing
adjustments to take place. '

It should be noted that call time applications are not always machine
independent and whilst the network 2 provideé a general purpose distributed
computing environment it may include a number of non-standard machines and,

30 referring again to figure 3, the resource function 41 will know which specialised
peripherals and machines are available and where. The data stored above in
respect of each application by the service creation environment is used to ensure

that the distributed computing environment 22 is used effectively. Thus, if a



envi ronnment accepts customer information as to the service required by the
custoner. Using avail abl e servi ce packages the operator seeks to provide

t he service defined by the custoner, for exanple by nodifying an
exi sting service WD 96/ 42173
PCT/ GB96/ 01358wW0 96/42173 1PcT/GRISOIIFBC Kage

such as that previously described in respect of the Freefone service. This
procedure is carried out using icons and 13nking them on a conputer screen
to enable a tool to assenble appropriate software which results in the

neW eI VI Ce  cuerdiGh It B PSch L BAELRhmbAR WolldEe Bl LGS

resource 44 as l'herel n
requirenents chnragculbetimet thatservics érsation enyirehmentiwsil fordweard informmatish aoethe s

requi penents aﬂl&ﬂﬁﬁtfeﬂ 8&%’\, vﬂBrqué’rﬁth%? Lfﬁéétg Nné ﬁt@?& % qv.?arhfy of se lce

responsi bl e for prow services Teve
102, existing and thesdei!dhm alaten tiogethed vwaite tbemmhmﬂmdweatme osmaedeb\edhe 0

det er i ne vige!dginind obfhou iR shiihfieRPEY bifioleoF bl Bhe PRukich WA | ©

provi de the required servi en a new
f eat ure descr i ¢oMmRYtatippal plgtfemattam afbe compumspndyelatfw alipravednttaihs ahe

servi ce packaqghd@ide in relation to the c&rﬁpﬁtﬁﬁm btebid 2§§ 'SUbivfng! thE adhifbire) of NE

network are inadequate to provid e requi red new sérvice package then
t he requir emerthe apving "?aﬁl’"éﬁ adthinpthe nigtfersy tam&rséh‘ﬂ%'iﬁél Baching dewntime for

In the soft wars%nﬂaug:bpaﬂﬁnbumée%e uﬁ&%dhﬁ%na GrtkaiREor! @ﬁﬁawv'nl.alchﬁ@gl%hs'%e
all of the _resources available wthin e intel ligent network (2 of Figures

3) to d8: dikgi néh ‘W‘?@Hﬁ’é‘? %Wtﬂ%?r includes jdeail of ravliable: pRYEY dy respasLPE i s

practical. If rhildhine Processing capabilities and which machines can be grouped to meet
operational requirements received from the service creation function. Comparing
the information received from the service creation environment with call ﬁme
application diary and corﬁputational platform diaries enables the distributed
15 computing environment 222 to - accept the call time application, reject the
application or to offer an altémative, lower grade, quélity of service.

The call time application diary will also be checked for incompatible call
time applications and, assuming that the application is accepted, will be updated to
note the requirement for revised call time application.

20 When a call time application is to be run the factory function 4 in the
distributed computing environment causes the application to be started in the
computational platform as dictated by the resource function 41. The location of
the service is noted such that when calls arrive from the network 3 tﬁey are routed
by the location broker to the physicail address of a machine capable of handling the

25 call. Where a number of computers 34 are running the same application in respect
of a particular service, then the location broker will effect distribution of calls |
through the machine groups specified in accordance with a scheduling algorithm.
Call time applications may be added or removed as instructed by the service
creation function in the first instance. In the event of failure of one or .more

30 machines being detected, then in accordance with the priority data and QoS

¥ requirements previously downloaded the resource function 421 will seek to

establish the application in another compatible machine.



thée case then new software 108 may be witten to provide the required new

20 feature at 109. Shoul d the software devel opnent | evel be
unabl e to provide the required service then it may be necessary for the
net wor k desi gner to add hardware capability to the network to enable. a
new servi ce to vweoegMers ded. Wi | st the above des@orBesmnsss
reactive in nature, that is to say is 25 responsive to custoner requests at
| evel 101, the service provider may go thri@ugh t he phases of providing
rel evant features and network capability in anticipation of a demand

f )
Service creation pr oXEUE i perpiogters, dpscibdividtbieite {590 B i ueBloytBieor |
13, no. 2, Apridall erébapplication Bfograms; ebe pmgmsanav bé eealijly &aliebl®at el times in
entitled " Servi @fe fefolrgi?o etn!t'l 2 the serwf:e C] eangv’faalﬂfgaoﬁﬁfaﬁ\%%a&r &P Qo 'tlQe

response to spe reques as resu
speci fic pl at f caihtiome amlmamnsemglexanuelbvgplaVIdMasech data Whichpiaaps dlallcd

%Sggygfz-l? 3N9, GRMHeAC I b8 n@ihbérs | ot the hefWar! 2l dhist YasdHofifh Wbkmation e

PCT/ GB96/ 01358 QOS, computer power requirements etc} may be tagged also to thejdata. Thus,

capability in tﬁg{gﬁtﬁgcaﬁll{m a&pﬁcai‘o fmmﬁg%ﬁmque&uﬁemeﬂ{s éﬁ&hggag ctecaaa?

provi ded to e cust omer een’taken I nto account
results in overpopuletedsp dhe vailability ofi cemputrtion pletferrmiesewrae-har dwar e or a wast e

of resources which sidg icdy ‘%lrrteogpﬁicﬂnon dfeR) SAIBREGR] MahCitere A mbith] HDdf | ng

creation of a service type, e network 5 service I s speci he
oper at i onal 1Pegemputesssachdiave isapabiiity of seningl appligasigns for particyian épm@cpsesmc h -

requirements i “tﬁé HHifcatiPe' b fleCnubtier MIPS S8atlidel Mo IrhititeS SerliRe iktBithe number of
| CTU cycles requiréd. This will enable mapping of services onto the run time
environment in a way which may be more efficient than complete machine

allocation within the service creation environment by allocating computer resources

15 up to the total nimber of computer cycles available in a particular machine..



defining priority, reliability (both machine and call tinme application),

I nconpati bl e call time application identities, concurrency information,
deadl i nes, call tine application, life tinme, operating requirenents and
quality of service requirenents. 10 The priority data is used to

enabl e the selwelsgii7#f call tine applications to - be selmaicbsoizss
rejected in the event of congestion in the network, failure of

equi.pnment or deadl ock in the conmputing sysgem Machi ne
reliability specifies the characteristics of machines in the
conput ati onal platform which are capabl xecution of the call tinme
apptication. 15 The data stored here in I nformati on on processor
availability, nenDry availability and t he connunications availability
to the particular alLternative t Ee nachi,ne

reliaBility spdeifi e F‘Sﬁ"“b’Bi"ii‘ga"c?Psea?%’&"é“%'ﬁi"is‘“' a SYTVISR CIEpPT LagliRy pnd @
reliability rraycorlnaumemhl pldtfors bpdng fa ewiltigliaity tdf epropmimmaabie eehourcescaaqhut er

capabi 11ty of - Eecti BF ARTbd e it b FnB AT b0 el pothpigi
resources in phraliteof faictibas Idaﬁmydti:m ﬂwenggrwbe ceeapipr ffegilitgd angh comtro! means

| ncompat | bi | 11 Yoafhdivd! 6 | difta Gl thd, BBrvHaP\ol<abl B3I iEhick] 8L o Borvicd”

concurrently o machi ne. her applications
whi ch shoulpdckage toc aliddatedbe tfunctinns (Afe theo neckege nwitlincthe bwltgnhgw dafd.

Appl i cat i ons 2pr gtil i ?qesioﬂrctkﬂhﬁi td aiec%xnsb& #ROSREohARhRRRR riaftwmemsarfe

call tine a?g this Is Xtoresult I n deadl ock
conf | i cti ng1¥sé&hepseryipe Pé%kﬁee fﬂa?qcﬁﬁ’éﬁ%ﬁ W'th the allocations ehgracter isewytfeatvﬂwen

speci fies whet By serfteTBRELG fmh%maa&amm%dm.am Nservice {pa6keadlPHdrCAitinaN
require to operate concurrent| exanple, a call tinme application

may spread "t hitaRlergentation Fi?'fér‘ac,ff’“’iiﬂ"??ﬁ’ Wty roRrrdd éP‘?H"&ebVOFheaPF'&'ﬁﬂiqre%t@Pw ce

whilst 30 thesgit) shéh asltamees%g&ﬁe furetiSng ahd ré&urcaeesddrud b ethd WabRonal
threads required to enable 1t to glg rate i n manner required to neet

deadl i nes. package and Hetme gbWhigh sy ‘ﬁ‘“f'?’i’?ea'ﬁeie?%"?ﬁﬁ'? FRAURTECINE e cal |

time applicesi Q&:thﬂ&néaas comp&resTRVilEle iflisctione and radBurce@fdr the BPeciiid perpii ON
depends upon t |er]§‘| '}ﬁel rrlaqgnfrergirfuncp ons and resources to determine whether the additional

service package can be provided.

2. A telecommunications network as claimed in claim 1, further characterised
20 in that the data forwarded also includes quality of service data defining a maximum
time period allowed for handling a call to the service package and the control
means aiso determines whether the functions and resources available can handie

calls within said maximum time period.

25 3. A telecommunications network as claimed in claim 2, further characterised
in that if the control means determines that calls cannot be handled within the
maximum time period the control means calculates the time period which would be
taken to handle such calls and returns data defining that period to the service

. creation facility.

30.

. 4. A telecommunications network as-claimed in claim 1, further characterised
in that if the control means determines that the package cannot be met with

defined commencement and/or termination times the control means determines

* [ L M s *
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transferred across the network. This information may be used for exanple
within the resource function 41 of figure 3. Call tine
application |iygodgjss@s provides the start and finish date andpét8Bosnisssf Or a
particul ar application. The call tinme application will be determ ned by the
5 service provider who may choose to offetga network service on, say, one
day a week every week or on a particul ar tinme pattern on a daily basis.

Know ng when a call appljgcatijon oing to b res enabl es better
utitisation of Wﬁ@%% ?FB‘P“; F" Lﬁ"(ge SOMTES W°'t"ﬁetp c%"r?g%]%l%ﬂ'@‘nﬁld ST or m
and t he net wor kommencement and/fofl mmbqaﬂomtnmgandeﬁmvammmsddﬂrigﬁeaid ldiffesartput er

which will be 10 red b | X Th
Cal T pr ocessor SHMPESeRtal PsirerE o St Eoﬁm%?sam%e'a? RRByAIR dai o cor ver

.activities need to be identified. Thus a call tlrre applicatlon may
interact wit nunbgr of sources_incl udi vers,
GBS server s.B Bput | ueRtRomEBAeEEnd, Petwerl 48 cllihed OO peetind o, FiabeE

store i s requi cledadigrised drmthat ummeap:pg nbatasaureesuwhwhlrsakehm itie fcompdtatiogalt her
\M th the 15 POiAhrm 25! !ﬂ;ee{re at &Rfcgegﬁéﬁ?és%uk'&? ad’ a?lEle fls g@ce@sngle bdu'ih

"standard" traRsact: ons Iement
may al so ident cdqtrqﬂateans/\hnd:ﬁomhbe Iservive creation dacility suiﬂmthat\mu Ipthnnadmbanget he

performance of ol NRoGiab | avidtiitd 1P usbd'ih Me delbmfiiAith! & whither th@vaggg},ﬁgy of

further appli cations ata distribution services.
servi ce (Qo¥) servioe package carcbe prpvided.i nes t he service which the cust.omer
expects. For exanple, QoS may define a limt of 500 mlliseconds to

process calls within the intelligent network 2 but would have a | onger
boundary sPnce iA teleromumnicayipu: peOrly Re S1aBORS 1 3NYi eRaSHWSCIEMm. dwehesi on,

the end cust Onafarxutéﬁsea in tHk R Bhts 1BRVared LISE spddNBVmpatdtivi Hriof gy to
know when calls within the 25 network 2 have m ssed the S deadline. This

enabl es | ong- tmﬁ"?@éiﬂﬁwﬁ Hﬂ:kage wgaﬁeag,t ihingRreratipn ane or prose af the resources in |

shoul d be N eghet Bethp@tadidnal ldlﬂifo?cﬁpbéd‘oﬁ’idsoﬁﬁa\ﬁﬂéblé)ofheabm W&y RRay re-
i ndependent anq whi | st the pnetwork 2 Jolt oVi dﬁ gelnera_l ose di strl but ed
allocate resources rom service p ckages avmg ower ¢o par tive priority t

service packages having a higher comparative priority.

7. A telecommunications network as claimed in any préceding claim,

20 characterised in that the control means determines from the number of MIPS or
computer cycles required to implement a service package whether the service
package can be provided.
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conputing environnent it may include a nunber of non-standard nachiné?“ﬁﬁ&opﬁ?u
referring again to figure 3,
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speci al i sed

stored above in
envi ronment
envi ronnent 22 i

the resource function 41 will know Vbﬁ&@
peri pherals and machines are avail able and wherg '
respect of’ each application by the services
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(§7) Abstract

In a telecommunications network of the kind comprising a transport network (not shown) and an intelligence platform (2) any creation
of additional services packages by a service creation environment (not shown) results in an interchange of informtion between a distributed
computing environment (222) and the service creation environment. The service control environment forwards data defining the resources
required and the start and finish time to the (222). The resource function (41) within the distributed computing environment determines
whether the resources are or will be available, or if not whether an altenative quality of service at a different period could be provided. This
infmaﬁm;naﬁwﬁemiwmaﬁmmﬁmnmt&gmnﬁeﬂnquﬂkyofwﬁmwbeprwﬁedonimplemmmtion of the additional
service package.
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‘THe call time application diary wll-alsé be. checked for inconmpatible call
time applications and, assum ng that the application is accepted, will be
updated to note the requirement-for revised call time appli-cation. 20
Wien a call tinme application is to be run the factory function 4 in the

di stributed cwopsgiiog environnent causes the application tordmesdeaissed i n

t he conputational platformas dictated by the resource function 41. The
| ocati on of the service is noted such that when calls arrive fromthe
network 3 they are routed by the tMcation broker to the physical
address of a machi ne capable of handling the 25 <call. Were a nunber of
conputers 34 are running the sanme application in respect of a

particul ar service, then the |ocatigon broker will effect distribution of
callg t hrough the machi ne groupF| eﬁi fied in accordance with a

schedul i ng al gorithm Call time applications may be added or renoved as
instructed by the service creation function_in the first instance. In
the event of failure of one or fore 30 machi nes bei ng] ddtected, then in
accordance with the priority datja a 'rf S previously

downl oaded the resour ge—fomeyi onp 421 |\ SEN stablish the
application in anotfer| conpaffidlje rracmg%lﬁ%mEs?E WO 96/ 42173

PCT/ GB96/ 01358 I 14

Whi | e, as hereinbeford degcri be%, referencqg is made toj t he depl oynent of

call time application |pr oﬁar's, the progra may be reladi |y avail abl e at

all tinmes in t he gnvi nr’entl 222, ervice creatji on facility '
e [

t he
popul ati ng data rel at gd tQ th i atipns for exanple by

providing service datg whnch rrgads d a@g@n_ %?@llmb rg ko ot her nunbers of
the network. In this case&.tag JEm f( E l'l\F) )
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QCS, conputer power requirenents etc) may be tagged also to the data. Thus,
use of the call tine application diary may map the requirenents of the
service data popul ated to the availability of conputation platform -
resource. The call tinme application diary cal culation may,
where a nul ti mtogseyrzof 10 conputers each have capability pérHosnIsg
applications for particular service use a tag indicative of the nunber
MPS required to run the service into the nunber of CTU cycl es
required. This will enable mapping of 2&rvices onto the run time
environment in a way which may be nore efficient than conplete machine

al I'ocation within the service creation environment by allocating conput er
resources 15 up to the total ninber of conputer cycles available in a

partigul ar machi ne. . WO 96/ 42173

PCT/ GB96/ 01358 15

CLAI V5 1. A tel econmuni cati ons network conprising a service
creatsion facility and a conput ati onal platformhaving a nultiplicity of

programmbl e resources each 5 capRlj gﬁ provi ding at | east one function

In a service package conprising a S;r ality of functions defined by the

service creation facility. and._control neans_ ___respaonsive to data from

the servide creation facility defining such a service package too,

al l ocate the functions_of the package within the multiplicity of \\4
ons

pr ogr ammabl e reFources and to direct calls on the tel ecomuni cat
network t¢ APPLICATION /21 |
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10"t he service package in accordance with the allocations characterised in

t hat when the service creation facility defines an additional service
package for future i npl ementation data is forwarded to the control
means by the service creation facility such data defining the functions
-‘and resour ces weogmiad by the additional package and t heciigisedssg\hi ch

such functions and resources are required, and the 15 control neans
conpares avail abl e functions and resources for the specified period
with the required functions and resour8is to. deFlg @A/net her the

42

addi ti onal servi ce package can be provided

t el ecomuni cati ons network as ¢l géﬂa claim1, further characterl sed 20
in that the data forwarded al s¢ qual ity of serviceROLICYefli ning a
maxi mum time period alloweg | ng a call to the SERVICE gackage
and the co tro ans al so desg‘ es whether the functions and

resour ces an jhandl e ya. T ri od.
25 X [Jjcati ons net|w 4as clainmed in claim2, furt
‘characterised in that if t means deternines that carfs cannot

be handl ed withinjthe maxi g3 AEA e control ul ates
the tinme period which would be hi;ﬂ“@-‘- Neﬂgéc;le such ¢ gt urns
data defining thaf period to the segvice cr atlon faC| 4,
Atelecom*runicatigns network ag clajnmed.in clai furthe h tdqrised

in that if the coptrol neans dertermnnes cnat tne CKage cannot. pe net with
defined commrencenf®™ and/or term naf 62n tinmes the §@Btrol neans deleggyr nes
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WD 96/ 42173
PCT/ GB96/ 01358
the required functions and resources would be available with a different
comencenent and/or termination tine and forwards data defining said

w@m enent and/or termnation tine to the s ' eation
5.5. f)"SA t el ecommuni cati ons network as cl ai mg&pﬁﬁgﬁ«;}%

. preceding claim further
resources whi ch nake up the conputati o444

di fferent
facility.

whi ch such resources are available is accessible by the

16

whet her

characterised in that data defining the
platformand the tinmes at

contr ol

nmeans
in

and  fromthe service creation facility such that any planned change
resource availability is used in the determ nation of whether the
addi tional 10 service package can b 'gvgied. 6 A

t el econmuni cati ons network as clai med ™" &ny preceding claim further
characterised in that the data forwarded al so specifies conparative

priordty of ti onal S%&\\&Sﬂeﬁ 0
or nore of toMERe L0 t RMICEon
unavai | abl e %% confErRoI means maéBEeBUILT al |
packages having a Tower conpar{diROM AVAILABLE

a higher conparative priority. SERVICE A t ¢l ecommuni cati ons network as
claimed in any preceding clai 2CAPKA&GESris¢d in that the control neans
determ nes fromgthe number of ter cycles required to

I npl ement a service package tIN® the servic package can be
provided. o o o e >
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