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A service node provides a shared added value service within a telephony network, such as a public switch telephone network.
Peripheral devices (21, 22, 23), such as speech applications platforms shared announcement platforms and message recording platforms, are
connected 1o a switch (25) which operates under the control of a central control computer (24).. The switch includes distributed processors
(38, 52) responsive to externally originating signals, such as DTMF signals, gencrated while calls are being processed. The distributed
processing devices supply information derived from said signals to the central control computer. Thus, it is no longer necessary for a
central control computer to examine on-going calls in order to detect the presence of DTMF signalling. Detection of DTMF signalling is
performed locally and information is returned back to the control computer only when relevant information has been detected. In this way,
the size of the switch may be increased relative to the size of the control computer and the level of bandwidth required between the control




20 switching device is provided which allow custoner calls to be ™

connected to -peri pheral devices under the control of central control
processi ng neans, such as a m ni or mainfrane conputer. |In known
systens, an incoming call is connected to a digit collector to collect,
or receive, digits (i.e. signalling information) generated by a calllng

custoner, in order that peripheral devices may be connected and, as 25
necessary, disconnected etc. Thus, once a particular service has heen _

est abl i shed, this is generally driven under the control of a particular
peri pheral device. However, it is necessary for the central control
conputer to observe the operatlon of a connection between peri pheral
-devices and external lines, in order to ensure . that the integrity of
the overall network is maintained. 30 A problemw th known service
nodes is that it is desirable to have large . __switches at the nodes, so

t hat maxi num benefit may be géﬁ%ed froma Iarge nunber of shared

services. However, as the nunbe? of shared services increases, -wWth a
resulting increase in the size of the connecting switch, the size and power
of the control conputer nust also increase, along with the bandw dth of the
comuni cating |ink between the conputer: and the sw tch. It '
~will be appreciated that the use of dual tone nulti-frequency (DTM)
receivers to receive and decode routlng digits or other command signals is

wel |
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5 known in the art as is exenplified by the follow ng prior published
docunment s WO 96/04756 US Patent No. 4,879, 743 d| scl oses apPREBRYS/HiseIN
which is responsive to an =REam-RG-C ted to an adj unct of the
system for exanple a voice THEESHEEWBAQB%ERW for sending a ringing
signal to the adjunct. Wen the adj uREPLACED goes|iof f - hook, the PBX outputs
to the adjunct dual tone nulti- s i [0 signals containing

i nformati on associated with the i ncomn caI rior to establlshlnga
connection between the ad?%%?cﬁn@’?ﬁefaﬁcﬁ PHPNY NEFWORK | hf or mati on
i ncl udes a node code for selecting the required operating node of the

adj unct, and al so ingludes the calli nﬁ and (l:}%u[ed nugbers. Fol |.ow ng Ei e
sendi ng of t hi s*%f SRS +BVERELSH; ates o Pyt AT V&R I8de

di sconnect nodecamtectabld Steoameelepienypdpetwdrko in whibhok, paurality
Subseauently, CORLs ANE af| 0Flcdlhre ordDfald oM BAGCEhy BILOGILR! o
connectiofl, the’a use I rerecor

voi ce response. meﬁr}ﬁoﬁpﬂf qm%unmgsmtgermmél ggvEces tOde:gtegn@b

access a parti Calrify ﬂl?é@idrﬂg faRAL | iinded’ tHge adibRtrol of Zbontroi”

this US Patent No. 4, 743, the adjunct, which is a program
control |l ed dev@’é’c?ﬁ.%’-rig) “?%Ré?‘ﬁ'lfy whi ch of the set of node codes of the.
form ##nn, whergyer | feGefitNYeiatsl, dididphdhy hfet®dFRsO Haved, bédeomdeen

recei ved, .and, in % ﬁ % uI ar .node code iﬂ% tification,
swi tch thOthe A% SHBRALAGLCA tedo A A5 Aa%pHECORE. JBRSSHBL® coffuriat e
the recei ved miderezdring mimbe?B¥foservicesnyoobkepradided; in additicen

equi pnrent atta ed_ 10 ¢ 5 s 1 _ , _
di scl oses an agr})angerren?‘ o%‘traév%’éf’ﬁéséﬁ’é‘- H? Eﬂéﬁ%’ﬁgg?i ‘gjé%%é %‘g‘%e%%ezf‘ rom
acaller to a w»nece:qmm toTiee seganst qustiomeme nunber of the

servi ce provider, I'Hn‘i'xdr{i/:@gsst ggngrllg_ésgﬁgbrggéeéfggﬁ f@f% {.éaagb

originating serV|ce ffice is passed by the

I a
to a  13netwd %ﬁ?%%%g%Fntne(tNQP}‘sml t PXRYILgessuch GF&‘IVP-GGSnL#ﬁ)er
to a non-di al alRofatid r@&lprmauﬁbnﬁtibDPN)stbQ@etém ﬁbi’hai’ﬂ? ifdgntid y of

o SlaghBL"Ca 2 bR, "PEL0d Rged RiAebaE: LR F PR e, (o
destinati on serfoildewponyiathdr viodos maiompaisd redtcurns this information to the-

OGS0, The CSO forvar darhflics | Ab@ELBEEAN drfi {dCwABRiINN e network where

20 inteiligent services are concentrated and made available

to customers connected to the network via switchirig

mechanisms provided within the network. At the node

itself, a large switching device is provided which alldws

customer calls to be connected to peripheral devices under

25 the control of central control processing means, such as

a mini or mainframe cdmput_er. In known systems, it is

necessary for the control computer to analyse signals

generated by calling customers, in order that peripheral

devices may be connected and, as necessary, disconnected

30 -~ etc. Thus, once a particular service has been

established, this is ge_nerally driven under the control of

a particular peripheral device. However, it is necessary

for the central control computer to observe the operation

of a connection between peripheral devices and external

35 lines, in order to ensure that the mtegrz.ty of the

overall network is maintained.
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2 gueries a direct services dialiing dat a base network control point
(DSD NCP) WORe04756  DSD NCP returns a nmessage to the ACP a pereBosn

announcenent message n and a reply format
i ncl udi ng the nunber|| JH'SP FEHAS BEERMN ect ed fromthe customer. This
information is the ghssed TPYGEINSC whfi ch2 5 conducts the subsequent

" exchange with the custonmer. The NSC detects the DTMF digits keyed by

t he custoner in responsechbem plimﬁptkndtheSSeb@ii.Bﬁ &hodes per eqgpel 1t is

nmb
boen obt o1 ned d%’m | splw ﬁ%‘g [ ngrbgl eﬁ)ﬁsﬁf %n%%r é%g%édp%ok%; t’;'!ﬂ‘gm an

‘been obtai ned using orlg
account nunber maRHOURSE stt gayheb@Spaioeda fissmage largednambelpe o

custorer s accavaeRTaBvRdate Wbkdbe U R chear gt igee! o

service provider has an.individual custonetr account fi
t he Suppl FETVACLSUARCREABES, WAghpRovPERiting( HRCREASEhin Filte size

correspondi ng bg tiige connsaﬁilxigedsasﬁeﬁnt #HETD8E 22 UDORG I Qi er%t %
requested i nfornatio verifies . that the call’'er has been

authorised to 588@5991 h‘é°'§@‘r’5?'€e MY fhso bﬁ’nfﬁ'ea(?Gr'rpaPF-ﬁ@gt Helgh Nthe
provi ded by theanuwn.dnhr ofi thet kemfuhipatinded ink beewden the d¥pRutaid

sendi ng a nessags E@ é@ﬁ to forward the call request together “with
the caller's accoun Ber fo the service provi der. There is no disclosure

of digid0 col | ebccending e filnsds espeer of hire qnteﬂdnts linvenzdon,
authorised cal bpep-gvpl Vpﬂgndec, in a telephony network, a service node

comprising a plura-l:.ty of per:._pheral_devzces, switching
means for connecting said peripheral devices to external
_ communication means and control processing means

15 characterised in that the switching means includes
distributed processing means responsive to externally
or:.g:.nat:Lng signals, wherein sa:l.d d:Lstr:Lbuted processing
means are arranged to supply information derived from said
signals to the control processing means.

20 Thus, distributed nrocessing ‘means are provided
within the sw:Ltch itself such that, rather than supplying
all signals derlveo from calling customers to the control
processing means, information derived from said signals is

_ supplied_ to the control processing means. In this way,

25 for a given size of switch, | demands made upon the control
processing means are reduced and the degree of bandwidth
between the control process:mg means and "the switch is
significantly reuuced. For example, in the preferred
embcdiment, a central control computer commum.cates via a

30 standard ethernet connect:.on. -

In a preferred embodlment, the dlstrlbuted process:.ng
means includes a first type of process:.ng means (which may
be digital s:.gnal ::rocessors) ‘arranged to produce an

 indication of detected s:.gnals, ‘and a second type of

35 processing means (whlch may be a microprocessor) arranged _
to receive indications from said first type of processing

means.

This Sheet Has Been Reﬂ

RN

I ndent | 8ﬁ:at ion:

L



‘routi ng digits, account nunber_digits, and PIN digits. 20 The

article " Wmsm Service G rwﬂ_” enment for ppoMGEISAIS2S
IIntelligent Network services ﬁa & Techni cal Journal, vol.

70, no. 3/4, 1991 Short Hi page gl discloses a stand-al one
service-circuit node t hat connects to AT&T' S 5ESS swi tching centres.
The node conprises a control conputer; a nunber of switch-fabric units;

and a col |l ection of Preferablyir cddgit2b S\Ughali (procesors hdeseehi [dudales as

voi ce announce s, i - h r §

units. Wen a gg% i & gﬁ%ﬁ@#‘%@’fheﬂﬁg‘ﬁsﬂom a %%@w Inﬁ\:'b
response to reédfarmpsaopy inhther form Qﬁa@lil‘éé)bcﬂ%nrwlw%bltbl@s rstqd:iheed
because the di abheéyéhgbbaeecon%%h@ﬁﬂﬁ@t i9N)a H-FUrFeRP ksl i nentSt VO K

destination for, whiCh of fice can roceed to effect. a connection, the
control 30 infdFER PPBﬁeFismégﬁPDFSC?ﬁ§°€§ntaF& aé'é'ﬁﬁie@r to,Rampage @adicthes

the service t 0abeectedn9dsd@s @@ inst ppretievermihea mtsfn fp”dﬁtﬁmftaltrilohst 0
connect the cal] to %fﬁ"h gom Sgrvi ce, Ci rcui %eghl al IO)Q q
col l ect di gi t sS%fay*Hno Ation| d&ei A%, §UPP J'F fafontro
transmn ssi on, pragessingsmganshvbenha detacted-patarn Lhas Jbesrc matiched
article rrerel ya&‘énﬁéenﬁhéh?&eﬁ@té#ﬁ?ﬂbagnﬁﬂltkrﬁan be connected to a digit

collecting service Ci e conventional use of received digits in
t hese cil@cumst ancesAccordipgl o fecend aspert ab the dinventigmt there

(announcement) jse. groveded! | &Ct nidthod of recognising predetermined
externally originating signals at a service node connected
to a telephony network, comprising steps of defining a
scan pattern on a control processing means and downloading

15 said scan pattern to distributed 'processing means
distributed in a switching means, wherein said distributed
processing means supplies information indicating a match
. against received signals back to said control processing
means. _

20 The invention will now be described by way of example
only, with reference to the accompanying drawings, in

" which: | '
Figure 1 shows a public switched telephony network,
including a plurality .of customer terminal equipment,

25 local exchanges, trunk exchanges and a service node;

Figure 2 shows the service node identified in Figure -
1, including a control computer, peripheral devices and a
switch for connecting external lines to said peripheral
devices;

30 " Figure 3 detalls the sw:.tch shown in Figure 2,
inciuding a switching matrix and a plurality of line
interface cards;

Figure 4 details a line interface card shown in
Figqure 3, including 1line interface circuits, digital
.35 signal processors and a cross point switch for connecting
~ line interface circuits to digital signal processors;
- e
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account nunber or PIN, or to make a selection froman offered nmenu. 5
Accor di ng wo9aed756 st aspect of the present invention, therePC3GRIS0IERd, a
service node for use in a tel ephony network, the service node conprising a
plurality of peripheral devices swi t chi ng neans for connecting
sai d peripheral devices to external cénmmruni cation nmeans; 10

detecti ng means associated with said switching nmeans_and arranged to.
detect signalling i @Figune i pndenasdameperations Prrferaed epnithe tbinde
service NQQE efrlFafes {lad o KA1l €3 Ghdeans; and

control processing neans, the service node being characterised in that
sai d detecting nmeand LgdireySnE@ Rt 1§ ﬁqqtaﬁﬁled’!i&ﬁfem%gg%a e SRFYECS 5

arranged to detggle.respective signalling information in each inconing

comuni cat i ons channel _ sai.d contr ocessin ans_is

arranged 30 generat & at®LPPRARK: AP 1S hfg‘égﬁrﬁg?aerﬂ’ gﬁlgpﬁﬁaljs' and

E(ﬁ syspl %/ Eo S?indzldiki_igzrgi laupdt raldays ot eustoners diefminal epquesmmaret | b, Snd
e identity of a.saj.d ing [ [ C n in

pat tern of o1 griacliAing, 1 SpBppER  aHa, 13k AHEnTHAR Gk, " Each Vifthnidt

processi ng neanerminalr equépmentpdif dsncopnrctedoyhit aokocal lime ab2 klance

W th said receiyved,pajt dhatife) {81 eGliRA-eHWNBLb R 1hGf ByEdiréctibnal the

{ho. det 66 ed S COMELRLGE LLARGPREVPER Hob JeR T ik AL YARREs Py CHe AREa S ¥
Thus, distribulggdnaneesssi ng means are provided within the switch itself
Signal ling i nf obEAToRXEEeRdes] 1 arn (HIRPestieth e e Birges,
the only infor gt and bi-didectiona s eommtun iidat iombetivepnosasdiexchanges i s
mans to the digt 1 BUTCaES, SN SEuy’ QAbTES, e 0 SEALIRELY, camEed,
of switcdf denexdhanges @¥en hirdixsetipnally peepnestag ar‘r'é'%*‘eg]ﬂé'tﬁﬁzed
and the degree,af handy dirhaRRWeed oiveymaltiplextid @idrds means and
the switch is signi Ihcgﬂctelgrerfeggfeeg 'neli:cv)vror )(,agglrxxerérlsgotrxhﬁétween analogue
- signals and digital _signals-océ;urs at the local exchanges
14 and communication throughout the trunk network is
20 serformed in the digital domain. Thus, each trunk line 16
inciudes physical communication links each arranged to
convey 30 speech channels over a 2 megabit per second
muitiplex. In addition, higher levels of multiplexing may
be achieved using optical links, which are particularly
25 suitable for connecting trunk exchanges 15. _
In addition to allowing conventicnal telephone
- connections to be made, the network shown in Figure 1 also
includes a plurality of added value services which allow
customers to interact via voice menus, receive ;ec_orded
30 information from a central source, record messages and
receive recorded messages, and establish sophisticated
cail diversion procedures, wherein, over a day, calls may
be diverted to a plurality of numbers, reilecting the
leccation of an actual customer, rather than the terminal
35 equipment. These added value services are located at a
central position, in the form of a .service node 18. The
service node 18 is connected to the rest of the network




‘preferred enbodi ment, a central control conputer communicates via a
standard WO96/47/&r net connecti on. In a prefer PEYGBABH2Hent

gthe distributed processing neans includes a first type of processing
nmeans (which nmay be digital signal processors) arranged to 5 produce an
i ndi cation of detected signals; and a secorfd type of processing neans
(which may be a mcroprocessor) arranged to receive indications fromsaid
first ‘typevid prpdewailifymins? megabit per seqond J@igitadgiipks,
si gnal processogscHaRal MHakusedmeFibbhhefEEENEY the netiwbYH Mmagnébeamnert
these into information I n tthe form of glgltaL representations.of 10 the
conveyed codes. SeF{}¢eR Vit ethe nCENEFRLe Fﬁﬁlgﬁbgagﬁeﬁf,33£§S;F§B?Eg an
”1C&OFrOcessgrSa%%fbﬁ&i@ﬂsedoﬁ@e@eﬂaﬂrehsahdhdehecnedwonﬁeefaeatnsnges.
predet erm ned patter ernmut ations. . . Accardi ng .o a seco
aspect of Sthe inventT?, SEAEAES SHDvitfedt® f‘?'gttﬁ&gga n Flgurs, s?ﬁ%
pr edet er mi ged exdmpredéy ar iplurdliny sodngberipherdbr devicesat thrie of
servi ce node cannge : hagy MREKosC r i) teps o
defining, on a 't }§%3$L%r%ggggﬁﬁégﬁeggsF%gE%ca%ega?FEréﬁ%ggg?g%£1s %%?%e
detected in an pexiphergkofdsviceatipnsopfigused to perform & oRReSafifg,

~to distributed pigcessippgsTeansick ShehlUiskEviked SNAY CBeN@rovided by a
10 speech applications platform, allowing two-way
communication using recorded voice messages, Vvoice

recegnition and DTMF tone recognition.

Another peripheral device may be arranged to supply
recorded information to calling customers. A message is

15 recorded centrally on the peripheral and written to
randomly accessible memory storage devices.

Thus, the same message may be played to a pluraliﬁy
of calling customers and by addressing the memory devices
individually for each call, the message may be played to

20 each calling customer from the beginning of the message,
creating the impression that a dedicated message has been
recorded for that call.

A third peripheral device may be arranged to recqrd
messages left by customers so that they may then be

25 collected by a specific customer for whom the service has
been created, effectively providing the customer ﬁith the
services of a virtual call answeriﬁg machine. Thus, on
receiving instructions from the customer, all of said
‘customers will be directed to the service node such that,

30 ‘under the control of a control computer 24, voice data
will be supplied to, say, peripheral 23, whereafter, in
response to a call made by the customer, said recorded
information may be replaved. |

Another service provided by service nodes is that of

35 redirecting calls. Thus, all calls to a particular
customer may be directed to the service node and, under
the control of "the control computer 24, the call is



means, . said scan pattern and the identity of a said inconing conmunications
20 channeWa2604f86ch said pattern of signals is to be det ectREK/GBIS/01823
detecting signalling information in the identified incom ng conmuni cations

channel ; perform ng scan recognition, in accordance with said
received pattern, upon the detected signalling information in the
I dentified i ncom ng comruni cations 25 channel; and upon

recogni tion, soppiyeagedheuticieet puespgnalrlammgdq destinacient.o Thusl for

control procesak NSa customer may Hi¥sud ‘t$¥ddramind d%iiﬂéje%%"dhbed
by way of exanple on W th ref erence t0 the accompan mgﬂg{awl n I n

whi ch: 30 hat, Flaﬁjrﬁriugﬁbﬁgaa BRAtS SRFiRGedthe| &3ony

including a plgipbet¥d toOf dssﬁéeaﬁt t aufibegk , eq¢herehy, Imaloquqhaages
trunk exchanges and a s Figure 2

shows thé ser vFEETPBEE fﬁ%‘ﬂt $‘PF%H PR Fpgll,lpﬁa?cmf‘ncl udi ng a control '
conmputer, peripherah geiikehs 2ndis pmwae&ommmmglexpeenallihiees to

I e
bi-directional communication, and each of said coaxial
cables is capable of conveying 32 channels, transmitted at

10 2 megabit per second. Thus, a plurality of coaxial
communications are provided to the public switch telephone
network, identified generally by reference 26 and other 2
megabit links are supplied to each of the respective

. peripherals. Thus, in the example shown in Figure 2, 2

15 megabit links 27 are connected to peripheral 21, similar
links 28 connect peripheral 22, while links 29 connect
peripheral 23. <Thus, each peripheral 21 to 23 etc. is
arranged to receive voice channels in the form of 2

- megabit multiplex connections. In addition, the

20 peripherals are arranged to receive control commands from
the control computer 24.

Preferably, common channel sz.gnalllng is used, such
as s:LgnallJ.ng which conforms to the CCITT (C7 -
reccmmendation and an interface for identifying and -

25 generating C7 signalling information is identified in-
Figqure 2 by reference 30. _ : _

The C7 interface 30, the central switch 25, the
peripheral devices 21, 22 and 23 communicate with the
control computei-' 24 via an ethernet-connection, capable of

30 conveying a data at a burst rate of up to ten megabits a
second. ' |

Calls are initiated in response to DTMF tones
generated by a customer. In order to establish a call to
the service node, signalling commands are transmitted over

35 the common channel, by means of one of the channels
forming part of those generally ‘'identified by reference
26, which, at switch 25, are directed to the signalling



5 and a plurality of line interface cards; Figure 4 details a
i ne i nterwaosnos®med shown in Figure 3, including line I NPOTIGEYS/01823
gircuits, digital signal processors and a cross point switch for connecting
line interface circuits to digital signal processors; WO 96/ 04756

PCT/ GB95/ 01823 : vi 4 Figure 5
details operations perforned on the |line I nterface card shown in

Figure 4;  and, iéxterface 30.9urrheb sli@trﬁnllsing)nmtdrm &30 oimstrictdethe
service node. A tel ephony. .net |.S. idd us | e Figure
1, I ncl udicr?é‘té"% Lﬁpé‘mu[rfrofzt‘ldu&oﬁfertt}eer%\%de}quéldp’ne éa‘[ﬁg effect
i ncl udi ng t el ephunags aapdlflargnavicapererequines secvicer The signadlixg
equi pnent 11 is; Vi quéa&- bhe. 12 AR | e han 14,
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bet ween sai d exchanges Is effected over trunk cables 16.
trunk 15 excFREEOReE-e LIDYSH r cCRi $hE BRI REt BRiBy infematigas the

control computer 24 instructs the switch 25 to connect the
call to a specified channel connected to the required
. 10 peripheral device. 1In addition, the control computer 24
' also instructs the relevant peripheral as to the nature of
the service required.
_ While a customer is making use of a service, it is
common practice for the customer to generate signals in a
15  form which is recognisable by the system. These signals
may be interpreted by peripheral devices as part of the
normal operation of the service. However, in addition, it
may also be necessary for customer generated signals to be
recognised by the control computer 24, particularly if
20 these relate to customer instructions which effectively
terminate a service, such that the controcl computer is
required to instruct switch 25 and the relevant peripheral -
to the effect that the service has now been terminated
and, if fequired, to allow the customer to make further
25 use of the services available at the node.
In the telephony network illustrated in Figures 1 and
2, the service node includes a plurality of pefipheral
devices in addition to switch 25 for connecting the
peripheral devices to external communicating channels 26.
30 In order to establish calls and to monitor signalling
while calls are in process, a significant level of
processing capacity is required within the node. The
service node is therefore provided with a control computer
24 which provides overall control of the system in an
35 hierarchical manner. However, in addition to this, the
switch 25 itself includes distributed processing devices
which are themselves responsive to externally originating



17, again arranged to convey nultipl exed signals. In the

preferredmmkﬁ conver si on between anal ogue . - si gnal ?Cf»@is?fgﬁﬁ al
signals occurs at the |ocal exchanges 14 and communi cation throughout

the trunk network is 20 performed in the digital domain. Thus, each
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PCT/ GB93/001823ethernet 20, when a customer originating s:.gnal has been

detected. Thus, the switch 25 inciudes local processing

devices responsive to external s:Lgnals, such that

information derived from said signals may be supplied to

the control computer 24, in preference to the signals

15 themselves. Thus, the computer 24 is relieved of the

activity of scanning customer originated calls, which

provides two significant benefits. Firstly, for a given

switch size, less processing capacity is required on the

part of the control computer 24. Alternatively, for a

20 given processing capacity present on the control computer

24 a much larger switch may be used. The advantage of

that is, for a given size of control computer 24, more

central added value services may be included at the node,

thereby eff_ectivély providing a greater economy of scale.

25 Secondly, given that it is not necessary for scanning to

be effected by the control computer 24, communication

between the switch 25 and the control computer 24 is

significantly reduced. Consequently, far less band width

is required on the part of communication channels

30 connecting control computer 24 and the switch 25 wh-ich, in

this example, is effected by mean's of an ethernet. Thus,

as can readily be appreciated, the level of band width

- available on the ethernet is significan-tly less than the

level of band width employed to effect communication

35 between the PSTN and the peripheral devices, via the

switch 25.



5 “via a plurality of 2 megabit per second digital |inks,

such that WO6R4TE60 e connected to the network nay obtain per/cBISRESSI CES
via the central service node by establishing an appropriate

connecti on t hrough t he net work  of exchanges. 5 . The service node 18
Is detailed in Figure 2 and - . conpriseg a plurality of peripheral

devi ces; three of which are identified by references 21, 22 and 23.

tEaCE " peri pher ghwidd 28 ig ReUGsedUwedhif gﬁrm m g ssleféidéd rack,
ask. us, .voi ce nen serV|ces nay. be vi de ee
appl i cati ons ?‘&P‘I“OF% r% % c—&b ﬁ\ﬁ&ﬁ t%:yamcso ttéltl[ cbér: SRSy
recorded voi ce Eheiygss, vo®ne of thesecahe ivas b duSSdFtoohousec gpwier on.
e Por Phelfloale| 6o 1Y 182 AT dRfetAet Midhsceiverdgaokiled

cus raltl y. on

information to ca oners. nmessage | recor ed cen
t he peri pHeral dﬁ@awnﬂﬂGéﬁ1605helvesréﬁ@dﬂ¥9vh@%@s%¢tnQ?WEQRﬁWtSﬁﬁﬂﬁb@r

devi ces. the s&ﬁ%%n Rael2NE NMEssage nmay be played to a plurality
of calling custoners_and by addressing_the menory deyice

i ndi vidual ly for eacF’P-?S-Q*F'-l‘1 tPﬁesVr%EE}ég%s nBYC HeY B S\RK %’I?lz‘o are proyided i ng
customer from thaikagi apengidéntifis@®ssage, line iricffddy (dielivEy eamdon

h dedi d n h h ded f h
A'hi £ peri phe PR EaBHge 1AL 1o B9 LHRRea t IR oy BrefePrell enhodineney 1
cust oner 40s0 t hawitbhjngayatirix ishelves amd | interfage alipecshedvessareer
for whomthe selub6¢-038a so 2B°%Db CERRbhte SdALINYF]dy PRAY A NFoblige

custoner with tﬁ
control computer, itself having duplicated shelves,

preferably connected to the system, again enhancing
overall reliability such that operation of the system is

15 not dependent on a single card. Any of said cards may be
removed while allowing the system to remain fully
functional.

At the heart of the switch 25 is a non-blocking

digizal swztchlng matrix configured from commercially

20 available MITEL SMX/PAC chip sets. Switching matrix 32
receives 256 2 megabit per second coaxial pairs,
ccnforming to the ST-BUS recommendation. Thus, each pair
consists of a 32 channel multiplex for supplying
information to the switching matrix 32 and a similar 32

25 channel multiplex for.recéiving information from said
switching matrix 32. The switching matrix 32 is arranged

- such that any channel on any of said multiplexed lines may

be switched to any other channel on any other of said
multiplexed lines. Generally, said communications are bi-

30 directional, such that first of said pair is arranged to
transmit data from location A to location B while the

other pair provides communication in the. oppoéite

' directibn, from location B to location A. Furthermore, of

the thirty-two channel 2 Mbit/s multiplex, thirty of the

35 channels are used to convey audic data, and of the
remaining two channels, one is used to convey signalling

data relating to the thirty audio channels, while the



services of a virtual call answering machine. Thus, on recei ving

I nstruct i woefoarsy t he custoner, all of said cust oner speiiybhosRAs23
directed to the service node such that, 30 under the control of a
control conputer 24, voice data will be supplied to, say, peripheral
23, whereafter, in response to a calignmade by the custoner, said
recor ded I nformati on nmay be repl ayed. Anot her service
prﬂ/i ded by Serﬁénﬁ?id&h’b?%ﬂa%ﬂélaﬁ.soﬁséﬁ t% _’dzfc?ii-irﬁm‘fgaﬁec hahroniraaﬁioxéall
calls to a particular cusioner nm | ted,to t servi ce pode
and, under s°t?ﬂ?%oﬁ??o?°5+£%%§ 85n¥ﬁéa(ﬁ§;§h (COARNG IR, ¥itpin sthe
WO 96/ 04756 time multiplex may be determined,(y Gedamied23switching

6 redi racted to a pre-progranmed destination. Thus, for
each day, a cu§?6ﬁéré%gfj§sue progranmi ng conmands, _such - t hat, at
predefinéd poi nts df¥itFhing MALTidaliz o controlled ey (an Intel $9386 ent
nunbers, ther gferciildcudsttr dased | aWweriderrif nadt | éf’aiP%atl?fm- -
ch of” sai

A_smﬁtph 25 isrpnpvided w$§h 25ﬂlqyltLg ex Iiges. _ us, eagh :
| i nes i ncl udes FRAETERSE af 2 tabl ¥E:S f §rEroproc EFQHL99§94H%WSEEWHEQ(%ﬁlon,
and each of saicénFdgureld to contrcl the switching matrix 32 in response
to commands received over the ethernet line 20.
10 Signals transmitted through the switching matrix 33
conform to the ST-BUS recommendation and may be considered
-as 3 volt TTL compatible signals. Signals transmitted
over lines 26 to the PSTN and other lines connected to the
peripheral devices, do not conform to this recommendation
15 and may effectively be considered as analogue-like
signals, given the reguirement for, in many situations,.
transmission over significant distances. Thus, before
signals may'be supplied to the switching matrix 32 and
before signals emanating from said switching matrix may be
20 supplied to the outside network, it is necessary to
perform a conversich.procedure, which is effected via line
interface circuits. ) _ , '
The rack contains four -line interface shelves
identified in Figure 3 by reference 34. Each 1line
25 interface shelf mav have a total of 16 line interface
cards 37 and on each line interface card there is provided
a resident Intel 80286 microprocessor system 38 and four
bi-directional line interface circuits. Thus, within the
four line interface shelves there is capacity for 256 bi-
30 directional interface circuits. ' - N
- In this example, customer originating signalling
effected while calls are connected take the form of DIMF
codes.. ~ EZach DTMF code (dual tone multi-frequency)
consists of two simultaneous tones, each selected from a
35 different set of four possible tones. Thus, there are 4
X 4 permutations of two tones, providing a total of 16
different codes which the system may recognise. However,



‘cabl es is capable of conveying 32 channels, transmtted at 10 = 2 megabit
per seconWO96Is6s, a plurality of coaxial comuni cBET/GRS/HBE
.provided to the public switch tel ephone . network, identified
generally by reference 26 and other 2 megabit |'inks are supplied to
each of the respective peri pheral s. 11Thus, in the exanple shown in
Figure 2, 2 15 megabit |inks 27 are connected to peripheral 21, sim]ar
| i nks 28 connecbtperi plodesl of2 signald ingkmapobeofmpépyed congdstingr &f 23

Thus, each per| Bpaashe2é-gﬁa2§ §ECsohé form wRIERNSH B ULl By the
channel s in the torm of 5 megabit nultiplex connections. | I'n
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- such as ## followed by any of the numbers 1, 2 or 3 etc.,

as will be detailed subsequently. When a detection

15 sequence of this type is required for a particular
connection, it is necessary for the detection commands to

be down-loaded to the respective line interface card.

This is achieved over the ethernet 20 and, initially, high

leve: detection codes are supplied from the control

20 computer 24 to the 286 microprocessor system 33 resident

within the switch shelf. Switch shelf microprocessor

syvstem 33 is responsible for identifying a particular liné

interface circuit and after receiving such information

from the'control computer 24 over the ethernet 20, the

25 information is relayed to the respective 286
microprocessor system 38 resident on the respective line

interface card. Thus, the transfer of DTMF detection

programming from the control computer 24 to a line

interface card 37 occurs in two steps, firstly from the

30 contrbl computer 24 to the switch shelf microprocessor

system 33 and secondly from the shelf cell processor 33 to
the respective line interface card microprocessor system
38. Thus, although it is possible for the control
computer 24 to communicate directly with the line
35 interface shelves,. _this' is not done in practice as a
hierarchical software structure exists whereby the control
computer 24 communicates with the switch shelf
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7 woveo4786c 30. The signalling interface 30 instrucpeT/cpe5/01823
control conputer 24, over the ethernet 20, to the effect . that a
calling custoner requires service. The signalling information will
identify to the control conputer 24 an 5 12 identification of the actual
cal ling custoner and, to sone extend, an identification of the
nunber call ed hyiczoprocessor cugy@lm TB3s, oandhe thsi s sefitichi s shelf

nf or matf on. s croproc iy Yy SAIP Y eohurfiviusl §1khe 4! SheZiehge

connect the channel connected to the required 10
peri pheral devigard micranrpagesson was,rm 8- &owsuesr far as the gcs'erol

instructs the relgiadr PRSI PYCEShcEPnt BNE ’&talz'xrsffe‘i'fs to the [ 4Wi &4 Vb§e

requi red. Wihi l e a custoner is neking use a service, It_Ls
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gener at ed si gnal s td\ bkine interfazcgnicaed (37 the denaidbedcdmplBigurdl 4.
particularly if The card includes 4 interface circuits 41, 42, 43 and 44,
10 each connected to an 1nput 2 megabit per second trunk line
45 and to an output 2 megabit per second trunk line 46.
The line interface circuits are responsible for converting
between transmission compatible signals and 32 channel 2 .
megabit per second ST-BUS signals which are supplied to
15 . and received from a cross point switch 47, via 2 megabit
per second input lines 48 and 2 megabit per second output
lines 49. : ,

The cross point switch 47 consists of a Mitel SMX/PAC

‘switch, similar to switching chips employed within the
20 main switching matrix 32. However, it should be

appreciated that the cross point switch 47 does not effect

switching on a call-by-call basis. The cross point switch

47 is permanently configured -durixig normal operation

although said configuration may be modified to take
25 - account of upgrades and reconfigurations etc.

As shown in Figure 3, the lins interface board 37
inciudes a 286 microprocessor based system 38, connected
to the ethernet link 20. The address and data bus of the
microprocessbr system 38 is connected to the configuration

30 interface 39 of the cross point switch, such that said
cross point switch 47 is configqured in response to
configuration data supplied from the microprocessor based
system 38, as is known in the art. Thus, in response to
this configuration, sach ST-BUS output and input line (48,

35 49) is connected to similar lines 51 on the switch shelf
side of the cross point switch 47. Thus, during normal
operation, each channel supplied on an output line 48 from



720 these relate to custoner instructions which effectivelczr

t er m nat WO %84%6ce, such that the control conputer is PCT/GBWMBBI t o
.instruct switch 25 and the rel evant peri pheral - to the effect that

t he service has now been term nated and, if required, to allow the
custoner to nmake further 25  use of the 33rvices available at the node.
In the tel ephony network illustrated in Fi %ures 1 and t he_service

1) . - - . 2
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control of the system i 5t ar chi cal mariner.  However, in
addition to thisllawing all eadksitoe tdirecter| thraugh stingireerface
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origi nating . WO 96/ 04756 . . .

PCT/ GB95/ 01823 interface cards, out to the main switghing matrix g%zotl%“dsuch

as DTMWF signal xmgenepackd ty angt s@lscuvdd! dine interface card via a
| 10 further cross point switch based on said interface card
and out of the main switech 25 via a predetermined line
interface circuit.
In addition to providing configuration codes for the
cross point switch 47, the 286 microprocessor based system
15 38 is also capable of observing any communication channel
being passed through the cross point switch 47 by applying
suitable address codes to the address bus connected to
interface 50.
In addition to connecting interface circuit side
20 channels to switch shelf side channels, the cross point
switch 47 may also connect each :input line 48 from the
line interface circuits 41 to 44 to a respective digital
signal processor 52, 53, 54 and 55. Thus, the cross point
- switch 47 may be configured such that the input multiplex
25 48 from line interface circuit 41 is connected to an
output multiplex 56 supplied to a digital signal processor
52, with similar connections being made to.the other three
signal processors.
Each digital signal processor 51 to 55 is a TMS320C31
30 device produced by Texas Instruments and is programmed to
be able to detect DTMF codes on each of the 30 audio
channels present on the 32 channel input multiplex 56.
It will be appreciated that signals conveyed through
the cross point switch 47, along with signals conveyed
35 through the main switching matrix 32, are conveyed in
digital form. The 2 megabit per second ST-BUS is arranged
to convey 32. time multiplexed channels. Thus, each



calls are in process. Thus, the distributed processing devi ces.are

arranged WO %0486y i nf ormati on derived from sai d si grci/6BS1823
control conputer 24. Thus, in this 5 way, it is not necessary for the
control conputer 24 to scan incomng calls in order to detect

cust onmer gener at ed ' 5| gnal |'i ng. Thé4 detection and

i dentification nalljn ds.is made locall.y at the switch
25 and dapharEed, Pass gﬁ’plﬁ"@d’%ﬁfo‘t%"com’f‘%l RS BEEhis, achy Exnes
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ernative ven roce ca ac present _on .t he
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conput-er 24, COMFY cajjo 0
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width ° i's #@d’tﬁl?%% 3QmSP?ﬁ‘éﬂ ghpnpneds rﬁﬂﬁmdcéﬂé)nll’éﬂam%#Efeee
connecting cont rédrfiuiie’ whd landalibde chann@ls?aréhbeling Bupplied to the
15 switching matrix 32 via the switch side communication

"buses 51. The digital s_ignal processor 52 is programmed
to effectively convert signals receiv_ed in the time domain
into fregquency domain signals, and then to provide an
indication when these frequency domain signals correspond

20 to recognised DTMF tones. Thus, the digital signal
processors produce outputs indicating the presence of DTMF
codes. - : |

A DTMF signal may take. one of sixteen states,
therefore four ocutput bits are produced by a DSP for each

25 audio channel in order to identify a particular DTMF
detected code. In addition to this, a further bit is used
to provide' a valid code detected signal and the

microprocessor 38 is arranged to examine these five bits
of data provided by each DSP on each of the 30 channels

30 = examined by each DSP. ' - -

'~ Thus, during communication, a customer. using a
channel suppiied to line interface circuit 41 may depress
a key resulting in a DTMF signal being supplied over this
channel. The audio signal may convey audio information in
.35 addition to the DTMF code, but by implementing a fourier

transform on each of the thirty audio channels supplied to
each of the DSPs, it is possiblésto detect the presence of



this exanple, is effected by nmeans of an ethernet. Thus, as can

readi |y be WO@968¢71Sat ed, the | evel of band wi dth avai | alPiCF/GBISOIR23
ethernet is significantly less than the | evel of band wi dth enpl oyed
to effect communication 35 ~ between the PiEN and t he peripheral devices,
via the switch 25. WD 96/ 04756

PCT/ GB95/ 01823 . W 25
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the time that the DIMF tone is being recognised.

10 Generally a DTMF tone must be present over a period
of time before it is considered valid by the system, so
that spurious noise signals or speech cannot wrongly
trigger recognition of a DTMF code. Thus the DSP 52 will
pause after recognising a DIMF tone combination, for long

15 enocugh to ensure that it has been deliberately intended.
Thereafter the DSP 52 generates the five bit recognition
code once for each corresponding audio sample, and
supplies it to the cross point switch 47. Thus, when a
tone is correctly recognised hy a DSP, there will be a

20 period of time during which the recognition signal is
continuously generated. Within this time period the
microprocessor 38 must interrogate the cross point switch
to capture DTMF recognition signals as thevy occur in real
time. _ o )

25 A successful recognition of a DTMF tone by a DSP will
result in the five bit signal being generated for a
minimum period of 32 milliseconds. Thus, in order to
ensure successful capture of all recognigéd DTMF codes,
the microprocessor must sample a DSP ocutput channel once

30 every 16 milliseconds. In order to successfully capture

" DTMF recognition for any of the thirty channels connected
to a DSP, all thirty must be sampled within the 16
millisecond time frame. Thus, in order to ensure reliable
capture of all DTMF recognitions within the line interface

35 card, the microprocessor 38 must sample all 120 audio
channels within each 16 millisecond time frame; and this



overall reliability such that operation of the systemis 15 not
dependentW@mn6/0478¢ ngl e card. Any of said cards may be PCTRIBOSOE23Ni | e
allowing the systemto remain fully functional . At the
heart of the switch 25 is a non-bl ocki ng digital switching matrix
configured fromcomercially 20 avai | abbe M TEL SMX/ PAC chip sets.
Switching matrix 32 receives 256 2 negabit per second coaxi al pairs,

conformi ng t o TeRTETENAS 3 EANRFARTHE o FompPRTALiqnah neguirement ofnshet s of

a 32 channel I’ﬂ&éf@ﬁcéﬁoﬁuwj y| ng information to the switching
matrix 32 and a simlar pI9ex for fCEI

“information from sa™ the’ nregﬁ. £ Ef ﬁﬂgﬁgﬂnﬂ? cagh Samp %tﬂ%&”nﬁ’t‘ﬁ’ﬁt% is
arr anged chamiel hftroanya cd&Mel s orp aged| .smod auldindudayd buféermay

i nes, - Giner aaGrordinlf cor VY iy i, 04 Ehelll 18,088 Bpowcparflshofn oAl
first of said Higure s5arfhwgedaithough theariswiansisten taskn dHcaanphingt o
| ocation B whi] 135 e audio ShiGheld & spnget&g%ﬁ.oaowuer;%a&gga%haatP&e,

OppOSI te rection, fromlocation cation er nore
the thirty-t wkheh axesessing pﬁsthﬁiltﬁme&mgmww bﬁepssformeﬁacmers are

used to convey aughgedat dimearseriod Ny mord cEdmpiles twBrewavee! sthene is

used to convey Slw%%aalr!tl ngn Fz. uge a_ reéeat i n to..he eot kélrrat A %lédl ofchaarrlmel S,

while tH: g p ons o
interrupt *'outz.ne running on the microprocessor 38 which
is called at sixteen millisecond. intervals. Thus,
regardless of whateVer_'functions' ‘the microprocessor is
otherwise doing, this routine will be called every sixteen

15 milliseconds.

Step 151 signifies the generation of the sixteen
millisecond pericdic interrupt, which will force the
miéroprocessdr 38 to suspend other operations and execute
the interrupt routine. At step 152 the channel index N is

20 reset to zero. The channel index will be used subsequently
to define access o a particular channel within the cross
point switch 47 which is used to convey data from a
channel output from a DSP. The channel index is also used
to access the circular buffer and other memory locations
25 within the - 286 microprocessor system 38 which are
| associated with a particular audio <hannel.

At step 153 bit 5, the validation bit, of channel(N)
is compared with its previously recorded value toc see if
it has changed. If bit five is unchanged, the other four _

30 bits of th‘_e'DTMF recognition code are either valid or
invalid. Either way, no actions needs to be taken for the
current channel. However, if bit five has changed, step
154 decides whether bit five indicates a valid or an
invalid signal. If bit five indicates an invalid signal,
35 a valid recognised DTMF tone has just ended and step 155

may place the previously valid four bit DTMF recognition
code into a circular buffer for the current channel. In
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10 _ we 060475619 channel I's used to provide franme synchrBOT/GBYS/01823
so that the position of each of the channels within the tinme

mul ti pl ex may be determ ned by channel sw tching circuitry. 5
Switching matrix 32 is controlled by an Int®7 80286 m cr opr ocessor

based system identified generally Ey ref erence 33. Thi s
m croprocessor (Rther syards) 35aiid brn tnas garedordyc FRaafidechdy the

S\chtchl tngI nat rg?%d&dmea at tttletéh&mlféitt e ﬁraeeata%nqvmct:ﬂ;@ular

et hernet |ine nals transiitte rou e switchin
TRLTIX 33 Bugian,, 451 SREneTSEDE AOTEITe B PEROERD IAER SO amaTaE: ed
as 5hV0|t TTL gcdmh n.llill e64) ghal Suuefﬁ@nbySaIrdﬁméxt athich autmg&tld:ahbﬁ 26
to the PSTN and ot her |ines_connected to | evice

not conformto tlm?%trﬁweﬁ‘ﬂﬁﬁoﬁli‘g éﬁga r‘?'atfm eff 8??’35?9 o éhe
consi dered as Jamﬂmg:\m vhieh is indexed| 3y gmen‘I'hIee countermbais fuie in

many situations, iﬁx@r | ﬁg@a
bef ore ;g;;ﬁertr?a »g‘{]-_srgrﬁ%,:ty; to t e svm tc I n g"dnift??x 2 an
before signals h&diendneedm §9| ahew teArAgentingxtheyceranter bexend §dd

to the outside nef wapkssiblel. Smmem@ui@cmnu RIrHYEd AnGoR¥R6SY Hre
procedure which is eff cted via 11 ne circuits.

erfac
e T ackl0 cont #ATed-t Jlie |qiRAGYaRHgects Shek,paother Coyaen mupt be
Figure 3 by refu%reﬁnetﬁ: 3dead G8ehvhilaes from data locations within the

buffer before it is overtaken by the buffer input counter.

A suitable size for the circular buffer may be defined,

such that, given a set of reasonable operating conditions,
15 it is extremely unlikely for this to happen.

In the event that step 154 decides that bit five
indicates the presence of a valid tone, no significant
action need be -taken. _

Step 156 increments the channel index N, so that the

20 steps 153, 154 and 155 may operate similarly on data
associated with the next channel. Before doing so,
however, step 157 ensures that there are still audio
channels to be processed. If there are some left (N is
less than 120) control is returned to step 153. If all 120

25 audio channels have been sampled, control is returned to
the process which was being executed at the time the
interrupt was called.

The interrupt routine shown in Figure 5 represents a
highly efficient way of sampling,. interrogating and

30 storing DTMF recognition codes from a iarge number of
channels in real time using a microprocessor 38.

Once DTMF codes have been stored in circular buffers,
the micfoprocessor 38 may analyze the stored codes to see
if the pattern of codes meets conditions defined by a scan

35 pattern. Thus the microprocessor 38 on the line interface
card is able to record and match DTMF patterns against a
scan pattern provided to it by the microprocessor 33 in



25 interface shelf may have a total of 16 line interface cards 37
and on ewa9giiqnss | nterface card there is provided a peRces1siNt el
80286 m croprocessor system 38 and four .bi-directional line interface
circuits. Thus, within the four line interface shelves there is
capacity for 256 bi- 30 directional integface circuits. I n
this exanple, custonmer originating signalling. effected while calls
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will

depend
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15

20

25

30

35

J.ncomz.ng DTMF codes. Thus -a limited form of pattern
recognition may be performed by the line interface card
processor 38. '

The procedure shown in Figure 6 outlines the
‘operations performed in different parts of the service
node in order to set up and respond to a DTMF scan
pattern. At step 161 the control' computer generates a
command stream for a particular customer call. The command
stream includes the scan pattern, which is an embedded
string of characters. These characters define the set of
conditions which an incoming DIMF sequence from the
customer must satisfy before said sequence is considered
to match a 'palr‘t:-4 ular pattern. The format of the scan
pattern is described later. The command stream is passed
over the ethernet interface to the switch shelf
microprocessor 33. At step" ‘162 the switch shelf

tion
ent
tion

microprocessor 33 redirects the command stream, again over -

the ethernet, to a line interface carad.

At step 163 the line 1nterface card microprocessor 38
interprets the command, deriving signalling information
such as the channei number from the command stream.

Also at step 183 the mi-cropro?cessor 38 translates the

| scan string into a different format in order to provide

maximum speed efficienoy' during the process of attempting
to match a DTMF code sequence, which occurs at step 164.
At step 164, the DTMF codes stored in the circular buffer
associated with the customers channel are compared with
the speed-efflclent scan pattern to determine whether the
conditions are met. If these conditions are not met, step

164 loops back to its beginning again.

r



on the actual application being made during a particul ar cal |
connect i on. woven4#zssur e of DTMF codes required for par PoTIeBY5/01823
applications are held by the control conputer 10 24 and are accessible
by systens operators. In addition to specific DITMF codes, it is
possi ble to programthe -control conputgs 24 to detect sinply |ogical
conbi nati ons, such as ## followed by any of the nunbers 1, 2 or 3

etc., f ﬁ_s Wil | bevrkad ad | P Wepmtted | in  thehelreulet asufder Lhatches
ence of this type__is_t ire r 0 ct it 1S
ﬁgggssary for t?\e %%tcg& PSH’%%U %8‘3‘9{"6? Piii‘gégr%%tq 54 Eg’dggg Jﬂggre éhe
respect ive |ine intiere aEaxrd anidcroprocesEos gemerakes cn/elrespnnsa& hetream,20
d, tially, I
control 200 comiiehuarpg SR a3ERith: BIMFOSEauCAEE KR LEEbeHEd syrlen
wi thin the sii t ch ishelsent swerchtbRel ethezneps oaessﬁa the syiten sghelf

responsi bl e for I%@ﬂofp»fd&s%o&arstal Cuh%hl a@estep 155%&&@@9 hé Gddpaiisd
after receiving such |nformat| omthe ¢C uter 24 Qver

the ethernet 20, StEeaR |'€'heor‘|’%‘??‘éhl c?’gpu REI gge&vert e {gfhernet. At
respective 286 step msaropheceeeﬁtroystecmﬁﬂte35|m othé heinframertione

Iplr ggr anm ngI n1E (ra(r)];n aﬁx%aggﬁ% 6P yg rﬁﬁﬁ%ﬁu%gﬁje%én 1™ ng}'—%cge}'%i?%%’ &5 tl@é‘r d

37 occurs i¥0two shagsark reguiredonot complete ddve cuistomepuiservice.o t he
swi tch shelf m CrODrOC%ﬁ%OEoﬂtrol éé&ﬁé@nf%é%é“%a%ﬁ g‘gbﬁtféﬁk?ﬂﬁé@:feam

cell processor 33 to e respective l'ine 1 nterface ca

nmi croprocessor sy$Pefthe switgd She'FIfusmaYameIW?@h tg otherpdashs antidy thee
control CO”EEh@Ee2$ﬂdéé§§@F§“§éH&3EBéEC£|ﬁo&htﬂvéthEpBﬁsa5stream
interface shelves, this is not done jn_practice as a
Thus, sophisticatea DTMF pattern matchlng is provided
15 without the danger of computational resources being
overwhelmed by a coincidence of numbers of callers
requiring a similar service at the same time.
As described previously, the control computer sends
a command stream containing a scan pattern defining the
20 conditions for a cositive match. This scan pattern is a
string of characters in a relatively legible format to aid
service software writing and debugging. The format
includes specifiers, and is defined in the following way:
A constant specifier may be used to define specific
- 25 matching characters. A constant specifier may be 0 through
9, A through D, # or *. An example of this is "##22%,
which regquires a customer generated DTMF sequence of
"##22" to achieve a positive match - it must be identical.
An equal specifier defines that the DTMF incoming
30 character must be the same as the one which preceded it.
For example "#=2=" requires "##22".
A variable specifier follows the form %{n.{m}}p.
Where p-is one of "a", "n", "m" or "[digits]".
mgn specifies any DTMF digit.
35 upn specifies any numeric DTMF digit 0-9.
"m" specifies any numeric digits terminated by #.



hi erarchi cal software structure exists whereby the control conput er

24 comWO 9604286 wWith the switch shelf WO 96/ OfdpaBosnis23
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m croprocessor system 33, and the switch shelf

m cr oprocessor system 33 communi cates withgline interface card

m cr opr ocessor system 38. Thus as far as the control conputer 24 is

tconce][ ned altl t'rﬁnsfed_s?i-ﬁsyﬂels?wbﬁ@he% any DTMFB)dilg&_tCOn?i dﬁggét%%ng o
ransters o ,Lthe._sywmicn snelr.: mcropfocessor sysiam ) er epy
Simplifying thetbgptEnr SxoSbE e, tas, £A5E o BARREF o5 418 chonem AL MECH: 11
the switch 25.case it speciffids rany DIMK aligyidarekcept thivseniinedhienrksgur e

4, The rgh, L ng. 4 interface circuits 41, 42, 43 and 44, 10
each connectedgfdgg% %%%g$§2 nmegabit per second trunk line 45 and to

an out puf 2 negabi tTheropeiomal tvadike |nneascin ¥{n.{m¥hp.))i seni heensede

circuits are r %& 4d R0 3 ; 1 S$ig0 '
conpati bl e si g"ﬁtail anﬁggﬁeﬁ\ﬁgﬁﬁgﬁ & flxer?’egryla 1t%§?'§%§§%§‘:8??8 .ly :

si gnal s whi ch Tarks SSRRFIEiRd Rasthe temPlate| §EAiRFonRamBEEBsiBoRAWaAYS t ch
47, via 2 negakide on entPgl ofeaid tpUbTHFNESgEE BYd theregablér Pernsecond

out put olpltr}.eosna%'value m (as in ¥{n.{m}}p.) can be used to specify
10 a maximum number ¢f DTMF digits to be- input by the
customer. - : -

For example "%5m" is matched if an input of 5 numeric
digits terminated by a "#" are detected.
"%$3.5m" is matched if an input of 3 to 5 numeric DTMF

15 digits terminated by a "#" are detected.

"%1{123]" is matched if a single DTMF digit "1i", "2"
or "3" is detected. N

"#=%1([123]=" is matched by the patterns "##11",
"##22" or "##33". : :

20 In addition to the above methods of specification, a
logical OR character (,) may be used to specify a
plurality of matching conditions, such that only one of
the conditions contained within ‘the string need be met_to
achieve a positive match. This character is represented on

25 some computers as a single horizontal line (without the

' usual embellishments associated witnh letter I or numeral
1), shown herein as "|", and has the ASCII value 124.
Thus using the logical OR character a template
. definition may be constructed thus: o

30 "#=%1[123]=1*%1[12345],%10.20m;%1["0]"
which enables the customer to generate one of four
different possiblé'types of response. Whichever response
the customer generates will be passed back to the control
computer in the response stream, and thus the control

35 computer 24 may initiate one of four different possible
responses to the customer’s DTMF sequénce; In this Way an
intelligent dialogue may be built up with the caller, so



The cross point switch 47 consists of a Mtel SMX/ PAC Swi t ch,
simlar to W@9sH#ISag chi ps enpl oyed within the 20 mai n  S\BICTIGRING1823
Ratrix 32. However, it should be appreci ated that the cross
point switch 47 does not effect ~switching on a call-by-call basis.
The cross point switch 47 is permanesily configured during normal
operation al t hough said configuration may be ' nodified to take 25

account of upgratkatanthe ee¥isfur 8aYonga¥igate through & MeRm AXiMEJure
3, the line integépgec@oard 37 - includes a 286 m croprocessor based

system 38, connected Lo the ethernet |ink 20. Thg g_gidrg s and gat?
bus of the -  micrbprodl®s&PMAANES3810g GRRBERERY, nFPB&FALi on
30 interface SOmphtéhe oraxsimbiEsnt aadi tfhagsuare hptosaddd to defdne
point switgh 47 _is.confiqured_.in rgsponse t cQnfi e} _
suppl i ed fPomt h‘éaﬂ%?%prgfggﬁﬁs bated e éf/%?%ﬁ 38?%5%%%9?%9?%
art. Thus, in respoogritbon. Twot asiabdfeisgurlatowm,asalfiisst By otwHuandnd

i nput line (48, 3 4 I S,@0N i i L 5 e, SWk

shel f si de g‘?t?ﬂ-eg% -0295_ bo_lag?g'g\%i tc esﬁéiﬁ‘ﬁlj‘sl rt]'(ég‘rei n%ﬁrzl’#ra? #ikse
operation, each &kgihels staasitef andatheumasrimumEine pegsween subgeqgeen’ 756

PCT/ GB95/ 01823 digits respecitiveliy. When inter_di&fto is exceeded, the
10  DTMF codes may be successfully matched against scan
patterns defining a "#" as the last digit, even if this
has not been provided by the caller. When first _gdig_to is
exceeded, the operation is defined by the CONTINUQUS_SCAN
flag defined below. The flags included in the command
15 string are: ' ' ' '
CLEAR_BUFFER - Causes any previously detected but
unchecked DTMF digits to be discarded on initiation of
additional pattern recognitions.
FIRST DIGIT_NOTIFY - Causes the line card interface
20 microprocessor 38 to generate a response stream on receipt
of the first DIMF digit code after a pattern recognition
has been initiated.
CONTINUOUS SCAN - Causes the operation to restart
automatically either after a successful pattern match, or
25 after the time out Gefined by the "first_dig_to" has been
exceeded. | ' '
| Thus a command stream for initiating. a DTMF pattern
recognition includes a template specification string,
variables and flags, and associated channel, and service
30 identification data. A response stream from the line
interface card microprocessor 38 assigned the task will
include the actual DTMF codes matching the scan string
string, and associated channel and service identification
data, so that the control processor may associate the
35 ' response stream with the original command string and a
particular service for a particular connected caller.



the line interface circuit fromthe cross point swtch, wll be
swi t chedwa9ecno4psa t i cul arhnsﬂieanH&IBe&nRT'li&ar cul ar m&@,@hggmgjg, t he

ST-BUS on the switching the cross point switch
Simlarly, a parallel
[ ' t her eby

be provided through the Cross

poi nt - swi t ch, ow ng all IIs to be directed through line
i nterface cirCU|ts V|a cross _QLDL__———l resident on |ine
interface cards, out to the mai T %EE? 2 and. t hen back
to any sel ect cQLAEME i nterface afﬂﬁvﬁ*; ,ﬁ? uft her cross point switch

based on said interface card _ main swtch 25 via a
predeterm ned |ine Interface circuit. In addition to
provi di ng configuration &Bded f crelerhony ne@ﬁ@@kqﬂﬂ#ﬂ serviee47node: 286

M Cr opr ocessorcomseds §M§t£rﬂll§'aut§3o'fsnékiﬁhﬁ%aibhév%egb@ﬁ ViZy 23y, ;
comuni cat i on chanhnel rou e cross point switch 47

EEHN:
by appl'yi ng §ﬁ%?§5¥%gaﬂﬁ?%gs @%S °Fo°9ﬁge§G&P§é§aB§sP@Sﬁﬁééféd to

interfacg 50. devices to ekxfefflditéommiinicasnesnt maansnt(esf)aaﬁdm rcuit side
20 channels to swit i de channel s tch

47 may al so connect®®H gﬁ°ih§ﬁ?c??i%nﬁ8m??5ﬁ1{ﬁé? cgaracFEﬁésFﬁtéPfEBét
circuits 41 to 44 tsaidrespetthimgdimeans (25) sngﬁaﬂeprod&ssribﬁﬂed53

54 and 55. Th S n t y ch
t hat the |npuﬂ&r %%Eéféi ég&ﬂg 28 frgﬁ]|I%% im er?ggesg %6&%53% e
.connected to amxternal%ﬂn@xmgxnntlmge&lg@ab%ppwnenexn a dlgltal si gha

processgg 52,58 d ha i ¢ S O IR d SN P G Hh STHES | 38, N8 20E R854 hr ee

si gnal processors.
are arranged to supply information derived from said

signals to said control processing means (24).

2. A service node according to claim 1, wherein
said distributed processing means include
15 a first type of processing means (52-55) arranged to
_produce an- indication of a detected signal; and .
- a second t?pe of processing means (38) arranged to
receive indications from said first type of processing
means.

20 3. A service node according to claim 2, wherein
| said first type of processing means (52-55) provides an
indication of fresquency components zontained within said
. externally originating signals.
4. A service node according to claim 3, wherein
25 'said frequency components represent dual tone multi-
frequency (DTMF) codes.

5. A service node according to any of claims 2 to
4, wherein said Zirst type of processing means is a DSP
chip (52-55).

I



" Each digital signal processor 0C31 30 devi ce produced
by Texas WO96P4I%nt s and i s prog“ I! e abl e t o PEIIGRIS/OIRN
- codes on each of the 30 audio ent on the 32 channel

i nput mul tiplex 56. It wil | be appr eC| ated that signals conveyed
t hr ough the cross point switch 47, él"ong w th signals conveyed 35
through the main sl chi 39 JIghyiog %dérscgggﬁsxsd o' clain §,9drdi
The 2 negabit per seéond ST- S5% HT%n 2t

mul ti pl exed cheaabl BSP chiip sdetegrsh DTMF cv@esespgasset on a plural:.ty of

PCT/ GB95/ 018231 tiplexed channeis. 14 channel has
an identifiable tine slot within each frane and during this tine
slot 8 bits of data may be : transmtted. Thus, when transmtting

conventi onal speech7 A safgmaéSnoaecacebrahﬁgecB any oEr ¢dainsvay ta

di gi tal ] ' f d he d I
Si gnal pFocesstr SUBSTRIns sana, desBhd’ t¥re icanon(70)  MeteASRLeEH!

and produce animdipations againssipriddetdrmmirsd pgadbteray peirlnmtaum.pns toom

P o7 st senspecC 8T SRl A BN PSR Lo,

i ndi cation 10 gene;at nfor mat in-an aud| 0]
processing means (24).

8. A service node according to claim 7, wherein
10 said second type proccessor is a microprocessor (38).

9. ‘A service node according to claim 8, wherein one
of said microprocessors (38) is arranged to receive said
indications from a plurality of first type processing
means (52, 53, 54, 35). '

15 10. A service node according to claim 9, wherein
said microprocessor (38) receives signals from said first
type processor means (52-55) via a switching matrix (47).

11. A service node according to claim 10, wherein

the microprocessor (38) receives said indications by

20 polling memory mapped locations over an interface (50),

wherein said interface is also arranged to allow said
microprocessor to configure the sw1tch1ng matrix (47).

12. A service node according to claim 11, wherein
said switching matrix (47) is polled periodically in
25 “response to microprocessor interrupts .

13. A service node according to any of claims 1 to
12, wherein said control processing means (24) is arranged
to generate a representation of a scan pattern supplya.bie
to said distributed processing means, wherein said
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particular the presence and id i tones. Thus, in
the previ oWeI9/0dtggest ed confi gt E‘!““ m'“:“ﬁ' ‘ml ‘ﬂi exari fmwéﬁbmmch !
channel s received via line inte ~wmcisrcait .41, while said channels
are being supplied to the 15 ' .smntchrng na%rrx 32 via the switch side

conmuni cati on buses 51. The digital si®dnal processor 52 is

pr ogr ammed ti.vel convert-sr naI recei ved

Gonat i S FFETRERES HenarnoLrg,mReRE (a0 aY EtAgRd o, pet form

i ndi cati on when tsear fequamtyodon&inespgnabstoosaedp¢n¢em?ed pastern.
recogni sed DTMF tones.  Thus, the digital signal ' processors produce
out puts indicating the presence of DIM- codes.

signal may take one ok4-.sjit EBFViSeanesie a°°°r44ﬂge§%r€1FbmrléutHb?rﬁﬂﬂs

are produced by aseP f Gorfaedl 25=roc%%@1 hameahsl n p24pr tderdieiids v a
particul ar DTMF det ected code. In nto thr A further bit is
hsed Bo. pr FAREESEREREEOR R 3t By ergﬁsrnarme a Tange of

m croprocessor 3&dceptablgpérmtarivnseofhrsceived éxﬁernally oefiginaaing
provi ded by each DSP each of the 30 channels 30 exam ned by each DSP.

Thus, during conmiim on, a custoner using a channel supplied to
‘line interface circuit 41 may depress - a key resulting in a DITMr

si gnal being supplied er e?%&dr ye&opyey
audi o information in 3%/ i ?%V%ﬁtheeﬁea%hﬁF-& bdt}-t S%y [ rrsplnigrrtr:eért %g a
fouri er t r SNETRHA o@aééichseﬂtlﬁe tRPAey B®diePnnRGERd s tRupp! | pablic

each of thggDSPs suiitdifed 0881 dpifori® rniobwsEk t 1Bs Presenee, 0i7) .

16.. A service node according to any of claims 1 to
15, wherein one of said peripheral devices (21) is a
speech applicaticns platfofm ~or similar device for
providing voice menu services.

15 17. A service node according to any of claims 1 to

- 16, wherein one of said peripheral devices (22) is

arranged to provide common access to pre-recorded service
messages.

18. A service node according to any of claims l.to
20 17, wherein one of said peripheral devices (23) is
arranged to record customer originating voice signals.

19. A service node according to any-of claims 1 to
18, wherein said switching means (25) includes means for
-switching a plurality of digitally encoded speech signals.

25 20. A service node according to claim 19, wherein
said switching means (25) is arranged to switch a
plurality of 30 channel time multiplexed signals.
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vinformation to the mcroprocessor s st'em®38L"Thuss when t he DTMF
tone code is generated, the DSP 52 detects 4gre presence of this DITM
tone and returns the relevant four 5 bi% representation to the cross
point switch 47 on a ' 'n?aﬁ | WM

parti cul ar channel 21'_ Aogléﬁ'ggg_(lﬁ)fp%i%g&%q%qt. e ??ﬁ%e%gﬂéﬁgzbé’&%%"cauﬂy 41.
The DSP giginedd nohes ¥gnal S| at DRAVSESERMi RPRR segRectablisudior
the time that theiEbMonyonRtvoriSi ROMpPIGAANS ¥heok) of Cenerally -a
DTMF tone nust be present .over a period of tine_before it is
considered valid by OfFiia%A s%%“ pattern o asGARFEAL REPSeSSIRF feans
speech cargot w(@sgl ynd trigger recognition of a DTMF code. Thus the
DSP 52 will p%use.after recogni si nggﬁ DIMF tone c [ ngjtion for

| ong 15 enough to ngdtlﬁgt_ i s B de??rb%?%?elg I nt gPuted
Thereafter the PBBce8sjagemesns distrfilveted tin acoyhtchong means, ciwrednce

for each correspondi Egi%di YA dd'd processSiRg! | Chelahst O ¢ M.
point switch 47. Thus, when a ~ ~ tone PE correctly recogni sed by a DSP,
there will be aipformagienodngficatingdd iMAtohi againsts Fes@ivedosiandda s
continuoyy y gepgegt ed. sWikhcBnkkbs %araieeagrih@dnfelaas. ni croprocessor 38
must interrogate the cross point switch

_ 22. A method according to claim 21, wherein said
signals are customer-originating DTMF tones representing
character codes.

23. A method according to claim 22, wherein a scan
15 pattern consists of one or a plurality of DTMF specifiers.

24. A method according to claim 23, wherein one of
said specifiers is a constant specifier for specifying
specific matching DTMF codes.

25. A method according to claim 23, wherein one of
20 said specifiers is a variable specifier for defining a
range of matching DTMF codes.

26. A method according to claim 23, wherein one of
said specifiers is an equals specifier for defining a
matching character code as being equal to a preceding

25 matching character code.

27. A method according to claim 23, wherein one of
said specifiers is a logical or specifier, allowing other
specifiers to be combined in a logical sequence of
matching DTMF codes.
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to capture DTM- recognition signals in real time. 25
A successfwib 960478¢ni ti on of “\ m‘m P will PCER3Hok0iga3 t he
five bit signal being generate s m*ni mum peri od of 32
mlliseconds. Thus, in order {to* ensure successful capture of all
recogni sed DTMF codes the m croproces%%r must sanpl e a DSP out put

channel once 30 16 m |l.iseconds n_order .to uc essfully capfure
DTMF recognition for % %t% tf‘?ﬁr??/c%’ﬁdolﬁﬂgl Oc8¥e aims 2( %°D§%"

all thirty nust béesaip edsadd hi disheibGted prmdésisaegg)ndnéarm f coriPerts

Thus, in order tq & t o T cogni tions
W t h| nthe line i net%Ié sce sgéna'ﬁse mé:o t%e%%‘%egrproc‘gésgs ‘g’l\’\g mﬁgs%?e %I I
120 audio distrdbuted mneasssings means awbnd tine frame; and this

WO 96/ 047565 matches said converted ¢ Bgsr/ 559& 23
16 represents a substanti al corrput atlona? reqt?sementé o a’f% scan

m croprocessor 3Pattern on a secendhdypecfd RIPeAFINAIMRANSach sanmpl e of
an out put channel froma DSP is placed into a circular buffer 5

according to the rul e§9defl nedeth%c{ haeccfxlagggggr ttcaShc V\gmll 28, wherein said

conversion step includes processing said signals from a
time domain to a frequency domain and detecting DTMF tones
10 ~ in said frequency domain to produce converted codes.

30. A method according to claim 28 or claim 29,
wherein said matching step comprises matching a plurality
of converted codes generated by a plurality of conversion -
steps converting signals in parallel. |
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"“Figure 5. Thus, although the intensive task of sanpling all the

audi o chawoaslem4a7ss perforned at the required rate, t RETIFRISORB ng of
.the resulting data may be performed over a longer tine period by.
nore conplex software. The 10 flowchart in Figure 5 details the
operations of an interrupt routine running on the m croprocessor 38
whi ch is called at sixteen H81lisecond intervals. Thus,
regardl ess of whatever functions the nmicroprocessor is ot herw se
doing, this routine will be called every sixteen 15 m | liseconds.
Step 151 signifies the generation of the sixteen . mllisecond
periodic interrupt, which will force the m cr oprocessor 38 to
suspend ot her operations and execute the interrupt routine. At step
152 the channel index Nis 20 reset to zero. The channel index will -be
used subsequently to define §3ﬂ s1to a particular channel wthin
the cross point switch 47 whic § "uUsed to convey data froma
channel output froma DSP. The channel index is al so used to access
t he circulciiesil f ecCasmi. _;ﬁigﬁﬁ-ry | ocati ons 25 within the 286
m cr opr ocg = e ,qlﬂiﬁgh are ’ associated with a particul ar
audi o cha ep 153 bit é ‘ﬁgﬁ‘validation bit, of
channel (N) pMth its previdgBEYFT ecorded val ue tid~eeE=l

s unchagymed,

it has changed. *3
t her valid\o

w&—other four 30 ;ﬂjlil e
DTMF recognitio 7

r invalid. Ei

egErehannel . Ho

five has changed, ‘ 154 de¢fi de ngﬁia‘bit five indi cat¥sCessml d
or an If bit/fi ®eres an invalid sigralgd—
14 147 / | @
14 '
. 16
16
| ? | 17 /JF
. 1\
17
] 18

SUBST ITUTE SHEET (RULE 26)



35 a valid recogni sed DTMF tone has just ended and step 155

pl ace t he WOD6I04156| y valid four bit DTMF recognition 3&3@3’?/91?2301
C|rcular buffer for the current channel. In WD 96/ 04756

*PCT/ GB95/ 01823 17 ot her words,
valid DTMF tones are only recorded by tzﬁ m croprocessor 38 at the
end of their duration. A circular ®uffer is one where a nunber of
menory | ocations, for exanpl e 64, is-indexed by a counter which
automatically 5 increnents every tine a . data itemis witten into the
| ocation which is indexed by it. The counter has the property that
only a pre-defined nunber of bits are used for the index, so that

i ncrenenting the counter beyond 63 i s inmpossible. Thus,
conput ati onal overhead and nenory are aved. The di sadvantage is that
anot her counter nust be used t t values fromdata | ocations
within the buffer before it is overtaken by the buffer input
counter. A suitable size for the circular buffer may be defined,
such that, given a set of readoHdBRNEIperating conditions, 15 it is
extremely unlikely for this to hapgpen. In the event that step

154 decides that bhit five
24-\\

CONTROL

COMPUTER %0
c7
SIGNALLING
20
K /25

| 26
SWITCH &3
256 x 2Mbit/s PSTN.

LT

PERIPHERAL

U

PERIPHERAL |/

U

PERIPHERAL | /
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indicates the presence of a valid tone, no significant action need

be- t aken. W0 96/04756 Step 156 increnents the channel indexPGI/GBYMIBE, t he
.20 steps 153, 154 and 155 nay operate simlarly on data
associated with the next channei. Before doing so, however, step
157 ensures that there are still audio channel s to be processed | f
there are sone left (Nis | ess t#%n 120) control is returned to gtep
153. If all 120 25 audi o channel s have been sanplréd—cont e} uyned
to t he process which was being executed at th
i nterrupt was call ed. The i nterrupt routlne 1l
represents a highly efficient way of sanpli ng == A %
storing DTMF recognition codes froma |arge nunber if ” : L%e
real time using a m croprocessor 38. _ DTM- code il n,
stored in circular buffers, the mc oprocessor 38 may ang i
stored codes to see I f the pattern pf codes neet|s condit g el ™
by a scan 35 pattern. Thus the m croprpcesse~380f i ngf|{ Bl e
card is able to record and nmatch DTM- patferrls agaj ern
provided to it by the mcroprocessor 33 ipn 6/]0 6
PCT/ GB95/ 01823 N oL - —_—
g 3
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5 | .
s | = o
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Za |E @
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<18 - the switch shelf, which has received the scan pattern and

associ at ecy@@glok?®s i Nstructions fromthe control conputer PCT/GB95/1823
Furthernore, the scan pattern may specify a range of possi bl e
‘conditions, so that the microprocessor 38 may recogni se a variety of
I ncom ng DTMF code patterns as meeting the required conditions,

rat her than sinply searching for 46 i dentical match between a
pattern and i ncom ng DTMc-, codes. Thus a | jmted formof pattern
recognition may be perforned tﬂé ' 0 essor 38.
The procedure shown in Fi %r

performed in different parts

and respond to a DTMF scan ) e nput er
generates a 15 command str.eam [ _ €7h3: 12
command streamincludes th ijan T4
string of characters. These char Zo‘.tg tions
whi ch an incom ng DTMF sequenceﬁ? &L
before said sequence is considege a Jpar€i cu n. The
format of the scan : pattern [ cd amis
passed over the ethernet int nel f
m croprocessor 33. At_,ﬁep 162 dqpr ocessor
33 redirects the com‘ran% ream a er —td a line
i nterface card. S At stepgl ' ' ace da
m croprocessor 38_ éﬁ’terpret sYt he co I Yi hg sijgpal | i ng
information “’wug
o _ _
8=
’ o AN .
u_ A
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e < z /
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such as the channel nunber fromthe conmand stream Al so at step
163 t he m @igdsfodrsgssor 38 translates the 30 scan ‘string PCTGRISOI2Ber ent

format in order to provide maxi num speed efficiency during the
‘process of attenpting to match a DTMF code sequence, which occurs at
step 164. At step 164, the DIMF codes stored in the circular buffer
associ ated with the custoners channel .are5/§orrpared wth 35 t he
speed-efficient scan pattern to determ ne whet her the " conditions are
met. If these conditions are not net, step 164 | oops back to its
begi nni ng agai n. WO 96/ 04756

PCT/ GB95/ 01823 19 When a
DTMF sequence in the circular buffer ches a scan pattern, control
is diverted to step 165, where the | |5 card m croprocessor 38 :
generates a response stream I nclud ng the mat chi ng DTMF sequence.

The response streamp—=S S SEemt— oV o1sfhe

switch shelf m cygp ASECOND PERIODIE! INFERRUET di regt s/ the
o the k

response stréam t control conputer 24 over the ethgrnet. At

step 167 the control ormacton Contai ned in the
response streamto direct further action
RESET CHANNEL INDEX /‘52
N=0

>

153
i 4

BIT 5 OF CHANNEL(N) CHANGED NO
SINCE PREVIOUS SAMPLE ?
BIT 5 INDICATES A VALID DTMF CODE ? Yoo
¢NO
A ' - .
PLACE 4 BIT DTMF CODE IN CIRCULAR | %
BUFFER FOR CHANNEL(N)
-4
Y
* INCREMENT CHANNEL INDEX 156
N+=1 . /

' ¢ 157
NO DONE ALL AUDIO CHANNELS :
- N>120 ?

‘YES
158

RETURN FROM INTERRUPT - >z
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10 that are required to conplete the custoner service. The
control conputer 24, having sent a conmand stream to the switch
. Shel f, neWOr9éM4aS8 t o ot her tasks until the renot e pPCTGERISOB28end
back a positive response stream Thus, sophisticated DTMF pattern
mat ching is provided 15 wi thout the danger of conputational
resources being over whel nedglgy . a coi nci dence of nunbers of callers
requiring a simlar service at the same tine. As descri bed
previously, the control conputer sends a command stream containing a
scan pattern defining the 20 onditions for a positive match. This scan
pattern is a - string of CF£{ rs inarelatively legible format to
aid service software ng *and debugging. The format

i ncl ude s defined in the follow ng way:
const an?:@@i'gdlr §6M§5\§%hused to define specific 25 mat ch| ng

characters. A copstant specifier nmay be 0 through rough D #
or *. An exanpl g of thi sGENERATE" MANDVSEHRERARfIUI I es a omer
generated DIMF slequence OE;NT INlil\l%Q SANOPA 'Eﬁf\f" a positi match - it
must be identic culict defines tlat the DTMF

i ncom ng-3Q . —charact.er smust-be. the-fane .asthe_one which preceded it.

For exam{/ﬁ-(‘;ﬁ:gﬂgLFenng@Esst varl abl e specifier foll ows
the form%n.{n} V\herepls ngTé'fER%lEé , "m or "[digits]"

"a" specifies anv DTNFgl ait. 35 "n" speC|f|es any numneric DTMF

digit 0-9. | " "EERPLEOMRRNIYS PRERM rdi A t S terwed by #.

LINE INTERFACE CARD

LINE INTERFACE CARD
MICROPROCESSOR ETHERNET

| INTERPRET COMMAND STREAM TRANSLATING 163
SCAN PATTERN INTO SPEED OPTIMISED FORM |—

>

|_NO DTMF CODE PATTERN IN CIRCULAR 164
- BUFFER MEETS CONDITIONS ?

ives

- GENERATE RESPONSE STREAM 165
CONTAINING MATCHING DTMF CODES

SWITCH SHELF PROCESSOR ETHERNET - -
- .o SEND RESPONSE STREAM ' 166
TO CONTROL COMPUTER g

CONTROL COMPUTER ETHERNET

167

RESPOND TO RESPONSE STREAM
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$
VO 96/ 04756 Q5/01823
- 20 "[digits]" specifies any DTMF di GI ﬁf?LIﬁEEMENFISI-EEH

“di gi ts", except when the first character is a ", {i trct— .cpse it
~specifies any DTMF digit except those in the rest 02 O(ET %g sfri ng.
i The optional value n (as in %n.{m}p.) canlbe usgd t peci ff y

5

~detection of a fixed number of digits. If only Ln_is speciflied as the

tenpl ate stri i s al ways made on]entry of the nth DTV
digit by the cﬁqﬁlegu?w
used to specify 10 a maxi mum nunber of DIMF digits to be input by the

optional val ue m fas—tm—%n—~{+p—F can be

is matched if

customer. ngWQEWE@?&/?g%EFﬁOWWOhR oa/(g Igsnmqu of 5 nunerl C

digits termnated b
an input of 3 to 5 nuneric DTI\/F 15 digits termnated by a "#" are

det ect ed. "°/£ "is matched if a si ngl e DTMF dl% .ot 2"
or "3" is dtected. Thepre erit ventign ggintes 3p-a- sqruica08e SanpSCtable o 2 telapheny
"H#11", netwérkZ nOOVhIc##383 pluraﬁy of penphéral ¥ddicks Odtet BrovifedalaN®y with
met hods of speC|f|cat|on ogical OR character ([err]) may be

used to speci Byitching means for connecting sald peripheral devices to external communication
means under the control of control processing means.
Over recent years, telephony networks have become more sophisticated
10 and it has become possible for an increasing number of services to be provided, in
addition to the fundamental provision of allowing a first customer to be connected
to a second customer.
Telephony systems of this type are often referred to as intelligent
networks, and provide such services as automatic call distribution, store and
15 forward, fax to speech, call queuing, voice menu systems, call diversion, follow-on
and voice prompts, etc. '
Service nodes are uniis within the network where intelligent services are
concentrated and made available to customers connected to the network via
switching mechanisms provided within the network. At the node itself, a large
20 switching device is provided which allows customer calls to be connected to
peripher_al devices under the control of central control processing means, such as a
mini or mainframe computer. In known systems, an incoming call is connected to
a digit collector to collect, or receive, digits (i.e. signalling information) generated
by a calling customer, in order that peripheral'devices may be connected and, as
25 necessary, disconnected etc. Thus, once a particular service has been established,
this is generally driVen under the control of a particular peripheral device.
However, it is necessary for the central control computer to observe the operation
o? a connection between peripheral devices and external lines, 'in order to ensure
that the integrity of the overall network is maintained.
30 A problem with known service nodes is that it is desirable to have large
switches at the nodes, so that maximum benefit may be gained from a large
number of shared services. However, as the number of shared services increases,

with a resulting increase in the size of the connecting switch, the sizé and power
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vpI urality of matching conditions, such that only one of - t he

‘conditions contained within the string need be net to achieve a
Yositive match. This character is represented on 25 some conputers as a
single horizontal |ine (wthout the usual enbellishnments associ at ed
with letter I or nuneral 1), shown Werd®n as "[err]", and has the
: QSS | val ue 124. Thus usi ng the | ogical OR character a tenplate
efinition rdd :
" #=04[ 123] [%el?lr?@(ﬁ% %3’%45 err] s 20rr[ increaspy g, Jyith the bandyidth of the | s

t he cust oner coromywivatiag dink hetwéerf thercomputer ahd therswitchpossi bl e t ypes of

response. Wi cheve{t wii° B8 r]%g'ﬁ%ﬁit%? tfag&eyﬁeua;é) e e R‘rﬁﬁtl-WeﬁéelpquE)d

back to the contro e response stream
control 35 receﬂvﬁmjt@rreébdvemydideicbdatrthged:gitsfmuothdr fcbmneamid gigsals lis avell
responses to t he oner' s .DTM- i ntelligent

cu egyence.
di al ogue ﬁa IBl!n ﬁ}e % ag1§ ﬁxetrﬂ%l%@glhye&e fgllg) wmg prlor prhShed documents
24 US Patent No. 4,879,743 discloses a PBX system which is responsive to

an incoming call directed to an adjunct of the system, for example a voice
messaging system, for sending a ringing signal to the adjunct. When the adjunct
goes off-hook, the PBX outputs to the adjunct dual tone muiti-frequency (DTMF)

10 signals containing information associated with the incoming call prior to
establishing a connection between the adjunct and the incoming call. The
information includes.a mode code for selecting the required operating mode of the
adjunct, and also includes the calling and called numbers. Following the sending of
this information to the adjunct, the PBX then sends a disconnect mode code to

15 command the adjunct to go on-hook, and subsequently connects the adjunct and
the incoming call. During this connection, the adjunct may use in a well-known
manner prerecorded voice i'esponse to prompt the calling party to enter DTMF
digits to access a partiéular operating capability of the adjunct.

In this US Patent No. 4,879,743, the adjunct, which is a program-

20 controlled device, has to identify. which of the set of mode codes of the form
##nn, where nis a numeric_al digit in the range O to 9, has been received, and, in
response to a particular mode code identification, switch to the corresponding
operational mode. It does not communicate the received mode code to the PBX or
any other adjunct or terminal equipment attached to the PBX.

25 US Patent No. 5,181,283 discloses an arrangement for providing pre-
authenticated access from a caller to a service provider. The caller dials the
number of the service provider, and his local sw.itching system routes the call to an
o;_iginating service office (0S0). The dialled number is passed by the OSO to a
network control point (NCP) which translates the dialled number to a non-dialable '

30 directory number (NDDN) together with the identity of an action contfdl point
(ACP) having as appropriately equipped associated network services complex

(NSC) for routing the call to the destination service provider terminal, and returns

' ?Fﬁﬁm}ormation to the 0SO. The OSO forwards this information to the ASP which
REPLACEMENT 8 . : :
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: -
CLAI M5 BEPLACEW@eWg% node for use_in a tel ephony net vvork the, --
service node {5 Conpr|5|ng ajpljurality of perlpheral deV|ces (21 22; 28) -

swi t ching neaps (gr1gggn ecit i ng sai d :peri pher al deV| ces, ~to- external- ...
communi cat i on} ng detecting neans (52, 53, 54, 553
associated w th g hreans £29 and arranged to detect -
signal ling injormation in co I cations channels 10 incomng to the

servi ce node g Hé%ad.%c‘?é%ﬁ%@ dlﬁl%ﬂ;leié'éa“'@és'e%é%ggéonﬁ& oint (DSD NCP).. The

control . processi ng neans rvice no aracterised’in

t hat DSD NE&i dettiensect imepsagan® itbe f ACRed lvylcdl anmmmmbménprmemeng
nmeans (33, 38 e 02, 53 54 S rranged t,0 detec esp ctjye
signal ling i APesrifisarian ?Waé’aﬁar?’lylg pm%cﬁ'ﬁ?%; WﬂuWPE’gﬂgoﬁré AhsE| © digits
sai d control gxpecedsirom theadsstodmenr ﬂmiw&ﬂoﬁnﬁhttlﬁnerﬂfeepﬁsé@%emeﬂﬂscl\Dﬁlcﬁf
a scan pat ern of mg@gls and to sl%@ly to said distribu ed rocessi ng

neans sai d condugisethen subsegHet §XERROR dwithi thy estamen; o he, N5k sgtects the

communi cat i orwrmhaalaﬁé Ke¥ed by WHE Coustdhér RAlrbfonseftos bOpRhtpt] Sthééé 'B@mg a
detected, and 20 said distributed processing neans (38)

arranged to Rersanahidestitieation nuyrabesdRIN) japd, ifithe au%tsrrtfaﬁo?@cwmtrmmbe! haecmtved
pattern, upoRp.dgt &?ﬁaﬁ‘gdshﬂﬂﬁl ﬂif ncg'lg atlngniﬁéﬁhboﬁhﬁgert gﬁd 985! ?%gl/e,t an

i ncom ng conmmuni catli ons c recognit to su
det ect ed si gragbountg numper. rraThe')rNSG) seaflsl toothter @ISDprNSH%% megsage lnmam;g (tﬂd)

25 esslnl0 cubtFi SEAIRERABEPLA ) o, 2hiR Dep ISt SO il o

?ggcggfl Q?r arsgadcé: cprwudel-uhas am iimdividwdl | eustomer mﬁ:cdﬁteﬁbedosemahingngo the
| nformat i on; supglled account number, and provides to the NSC the PIN corresponding to the
suuplied account number. Upon receipt of the requested information, the NSC
verifies that ‘the caller has been adthorised to access the service provider, by
15 comparing the PIN provided by the customer with the PIN provided by the DSD
NCP, and sending a message to the ACP to forward the call request together with
the caller’s account number to the service provider. There is no disclosure of digit
collection for any purpose other than establishing an authorised call, involving
routing digits, account number digits, and PIN digits.
20 The article “The AT&T Service Circuit Node: A new element for providing
- Intelligent Network services” by Hall et al, AT&T Technical Journal, vol. 70, no.
3/4, 1991 Short Hills US, pages 72-84, discloses a stand-alone service-circuit node
that connects fo AT&T's BESS switching centres. The node comprises a control
~ computer; a number of switch-fabric units; and a collection of service circuits
25 which provide such capabilities as voice announcements, DTMF receivers, and
| text-to-speech conversion units. When a call is directed to the node from a 5ESS
office, in response to recognition by the office that a special service is required
b;cause the dialled digits (control information} do not represent a network
destination for which the office can proceed to effect a connection, the control
30 information is sent to the control computer, whi.ch determines the service to be
performed and instructs the switch-fabric unit to connect the call to one or more
service circuits (sequentially) to collect digits, play announcements, receive and

-record a fax transmission, play a message through a text-to-speech unit, etc. The
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30
i ndi cati ons

a second type of processing neans (38) arranged to receive
fromsaid first type of processing neans.

K> A service node according to claim2, wherein said first ‘type of .

processi ng

contai ned wthin said signalling i nf or fadddn. 5 4. A service

node according to claim3, wherein said frequency conponents

dual tone nuldriclkrREreRNméntibHMnat @RdESoming call can be conﬁeé@ﬂ\’tb(bediaﬁ%llecting
according to any of claims 2 to 4, wherein said first type of

processi ng nes@fgice CirgupspThpiqenyetiong) use f receiged digitsnins gheseceirgumarsances

according to &L@(Pnbn% ﬁsi WNRESY eeﬁcge\f&?& BPRef fdrftolficement?TVg. GBUESIERE GREN!

on a plurality o

10

15

20

25

30

pl exed chann .
account number or PIN, or to make a selection from an offered menu.

According to a first aspect of the present invention, there is provided, a
service node for use in a 'telephony network, the service node comprising a
plurality of peripheral devices ;

switching means for connecting said peripheral devices to external
communication means ;

detecting means associated with said switching means and arranged to

detect signalling information in communications channels incoming to the service

node from said external communication means; and

control processing means, the service node being characterised in that

said detecting means is formed by distributed processing means and is
.arranged to detect respective signalling information in each incoming
communications channel,

said control processing means is arranged to generate a representation of
a scan pattern of signals and to supply to said distributed processing means said
representation and the identity of a said incoming communications channel in
which said pattern of signals is to be detected, and

said distributed processing means is arranged to perform scan recognition,
in accordance with said received pattern, upon detected signalling information in
the identified incoming communications channel and, upon recognition, to supply
the detected sighalling information to said control processing means.

Thus, distributed processing means are b'rovided within the switch itself
such that, rather than supplying to the control processing means all signalling
information detected in calling customers’ speech channels, the only information

which is sent to the control processing means is that which matches a scan

pattern provided by the control processing means to the distributed processing

means. In this way, for a given size of switch, demands made upon the control
‘processing means are reduced and the degree of bandwidth between the control
processing means and the switch is significantly reduced. For example, in the

REPLACENENT SHEET
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means (52-55) provides an indication of frequency conponents
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7. A service node according to any of clains 3 to 6, wherein-said scan-
15 recognition and the supplying of the detected signalling information o,

gai d control processing nmeans (24) is performed by said second type:- + -
processor. 8. A service node according to claim7, wherein said
second type processor is a mcroprocess#rd (38) arranged to performsaid

scan recognition by matching 20 said indications agai nst predeterm ned
pattern permnutatdions. .9 servi ce node according . to claim8:;
Wher ol n & sai BrieaPe;saRaigRe B spfaContial eiyler Fopiolys e § standard

I ndi cati ons f e¢theraeptannektibsy. of first type processing neans (52, 53,
54, 55). 25 10. A. servic ode according to claim9, wherein said
m croprocessor (38) In a p’reé‘_é’é‘?q\;ég‘%awtsﬂfer Hfﬁt@g‘lt_ﬁ‘?[ﬂ'ﬁ??ﬂnﬁym&’“‘? incdydesy e
processi ng nMeapst typd-o? }odé'SQing meansSWhich ¥nB@ beRigitar s{?ﬁ@ prio@ésHoRd) drhbed®to
said swtching nmeans (25). 0 11. . A service node according to claim
10, wher ei rP s&refugecvipdisation @f detagted signalgicand, a Fesand) tyredeiceroressingmeans

polling menory, Hﬁ:ﬂpﬁw‘ég'lﬁ)ecgt r%ﬂ!?épfr?«‘!é‘sfsoﬁn%riéﬁg%ft%cf’eceive hafdhtiodd Hofil Baia®irdt
interface is also arranged to allow said mcroprocessor to configure
t he swi t chi ngtyme of mrocddsing means.

_ Preferably, digital signal processors detect dual tone multifrequency
signals and convert these into information in the form of digital representations of
10 the conveyed codes. Furthermore, in a preferred embodiment, distributed
microprocessors- are arranged to compare said detected codes against
predetermined pattern permutations.
According to a second aspect of the invention, there is provided a method
of recognising predetermined externally originating signalling information at a
15 service node connectable to a telephony network, compriéing steps of :-
defining, o.n a control processing means, a scan pattern of signals to be
detected in an incoming communications channel;
downloading, to distributed processing means distributed in a switching
means, said scan.pattern and the identity of a said incoming communications
20 channel in which said pattern of signals is to be detected;
detecting signalling information in the identified incoming communications
channel; '
performing scan recognition, in accordance with said received pattern,
upon the detected signalling information in the identified incoming communications
25 channel; and '
upon recognition, supplying the detected signalling information to said
control processing means. _
i The invention will now be described by way of example only, with
reference to the accompanying drawings, in which:
30 Figure 1 shows a public switched telephony network, including a plurality
of customer terminal equipment, local exchanges, trunk exchanges and a service

node;
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2% 12. A service node according to claim1ll, wherein said
~switching matrix (47) is polled periodically in response to :
m Croprocessor interrupts. 5 13. A service node accordi.ng.to any. ohe "
of claims 1 to 12, wherein said control processing neans (24) is
arranged to generate said representation suéhd@s to define a range of
acceptabl e permutations of received signalling informtion. 14.
met hod of recogni si Lhed e l. i,qi i i in 0
information at a Se?‘%@é%ﬁ%‘ S’E%ﬂr%ng%tségﬁ{éﬁ? dé%ntﬁ{gpg}ﬁmdigﬁéﬁ '\l'/\(/iqé'[r?‘?(‘M‘J @ &’"jfro'
conpri sing cosipeper, @leripheral devices adéfd siMitgh fon conoectingo exierma dings g $Edns
(24), a scan pattern of .signals to be detected in an incom ng
cormuni cat i on®eER2§IALFevices: downl oadi ng, -to distributed processing
means (33, 38, 52, FRurd4, derbi)s the slvitdh sHaweth Figue 3Vihtlobing G sWREKing Afaltrix
said scan pattern and the jdentify of a said i ncom ng conmuni cati ons

channel in WhifBA aRlv@lipaet inenintarface R84S is to be det ect ed;

Sﬁ; ﬁﬁte : ng signal I'i ngidupé of W3t "a et iRfertad8Nédrt SHWH G Fiditte COMARIGHRY 1iRE'S

A

interface circuits, digital signal processors and a cross point switch for connecting

line interface circuits to digital signal processors;
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20 perform ng scan recognition, in accordance with said received: -
pattern, upon the detected signalli ngzinformat lon in the i:dentif-ied
i ncom ng comuni cati ons channel ; and recognition,

supplying the detected signalling information to s

processi ng neans. 25 15. A net hod according g} ‘m‘m‘lﬂ\Mrel n
said signalling information conprises custoner-origlnatimngs dtial tone
mul ti-frequency (DTMF) tones representing character codes. 30 16.

A met hod according to claim15, wherein a scan pattern consists of one or

a pl ural ity gf_Am’yF specifiers.
27 A method according to claim 16, wherein one of said

specifiers | s a constant specifier for specifying specific matching

DTMF codes. 1 A8.gervicd MGk o8t 260N I GeleBh&iAl MBtwhfl, WHE" &irhc®"Rodd
said specifiers is a
5 comprising a plurality of peripheral devices (21, 22, 23);

switching means (25) for connecting said peripheral devices to external
communication means (26);
detecting means (52, 53, 54, 55} associated with said switching means
(25) and arranged to detect signalling information in communications channels
10 incoming to the service node from said external communication means; and
control processing means (24), the service node being characterised in
that
said detecting means is formed by distributed processing means (33, 38,
52, 53, 54, 55) and is arranged to detect respective signalling information in each
15 incoming communications channel,
said control processing means is arr_anged to generate a representation of
a scan pattern of signals and to supply to said distributed processing means said
representation and the identity of a said incoming communications channel in
which said pattern of signals is to be detected, and
20 . said dlstnbuted processing means (38) is arranged to perform scan
recogmtlon, in accordance with said received pattern, upon detected signalling
information in the |dent|f|ed incoming communications channel and, upon

recognition, to supply the detected signalling information to said control processing

_ means (24).
25
2. A service node according to claim 1, wherein said distributed processing
means include
a first type of processing means (52-55) arranged to produce an indication
" of detected signalling information; and ' '
30 a second type of processing means (38) arranged to receive indications

from said first type of processing means.
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5 variable specifier for c definir ng a range of matchi ng DTMF codes. L
19. A et hogy;ageaids B@n Repleédai m 16, whekei n ;gg=9L=§§£Q=§E%£t£§=rs is an
sequal s specifier mmw mﬁna mat chi ng char ac 'efH‘g(g;L@eqq.;AgaBE{gq qual ta.a
- precedi ng matchi ode. 10 20. pdaggsording to
claim16, wherei specifiers is a lc I er,

all owi ng other specifiers to be conbined in a | ogical sequence of

mat chi ng DTMg code 14 to
20, whorein Sai d drsien o e cccordhdTR it 2 WALR A FIYR. of pitigeting
signal | i ng i meangeibi2o¥P)i providenanaiodicatien @ésTesivency camppnentstgangaiogd within

di stributed BEﬂcﬁéﬁdll Hﬁﬁﬂ'ﬁatng Rd mat ches sai d converted codes

agai nst sai d . scan ern on a second type of processing neans. 20
22. A et hod accordlng to claim 21, mherein sai d conversion step

I ncl udes processi ng. sai d si I|n mation fr me domain.to a
frequency Yofki n A s%&l’f d'éqd(?c?‘%ﬁ "E?I’ % #\ergﬁ'l %a' &H%ﬁ%cﬂaﬁ%ﬂ%t%
produce conveggreskrit@i@btone mditi-flsguency mth@dBeaccordl ng to claimz2l or

cl ai m 22wherein said matching step conprises matching a plurality of

converted codes generated by a plurality of  conversion steps converting
a respectivegpl uraly vl Rid@natcbidity td'GRY FRididiMsi Nto 4, vittraih! Rld first type

of processing means is a DSP chip (52-55).
10 ,
6. A service node according to claim 5, wherein each DSP chip detects

DTMF codes present on a plurality of multiplexed channels.

7. A service node according to any of claims 3 to 6, wherein said scan
15 recognition and the supplying of the detected signalling information to said control

processing means (24) is performed by said second type processor.

8. A service node according to claim 7, wherein said second type processor
is a microprocessor (38) arranged to .perform said scan recognition by matching

20 said indications against predetermined pattern permutations.

9. " A service node according to claim 8, wherein a said microprocessor (38) is
arranged to receive said indications from a plurality of first type processing means
(62, 63, 54, 55).

25

10. A service node according to claim 9, wherein said microprocessor (38)
receives signals from said plurality of first type processing means (52-55) via a

switching matrix (47) forming part of said switching means (25).

30 11. A service node according to claim 10, wherein said microprocessor (38)
receives said indications by polling memory mapped locations over an interface

(60), wherein said interface is also arranged to allow said microprocessor to

configure the switching matrix (47), REPLACEMENT SHEET
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WO 96/ 04756 25 21. A nethod
of recogni sing predeterm ned externally ori gimi'um;‘r___qu_r@lﬁ_ﬁl_a .
$service node connectable to a tel eﬁﬁony net wor K, conpri si ng steps. of
defining a scan pattern on a control processing neans mmml r“ S
downl oading said scan pattern to distributed mmu ns
distributed in a switching neans, wherein ~ said® di st'ributed

processi ng nmeans suppl i es i nformation indicating a match agai nst
received signals 10 back to said control processing neans. -

22. A methodqaccor di §éivice riddel d8crding REERIN 192iveherein  said s@ftehihg Fh&rix (47)
cust omer - ori gi nati ng DTMF tones representing character codes.

23. A net hots rlledmeriagdically t respanse toypierapreresseicintertUpts. pattern consi sts
of one or a plurality of DITMF specifiers. 24. A net hod
according to claim23, wherein one of said specifiers is a constant
speci fi er & ol 3speciAf penvige node aspwdingi to aay odriengf DRiMscbdes?2, wherein said

control processing means (24) is arranged to generate said representation such as

to define a range of acceptable permutations of received signalling information.

14. A method of recognising predetermined externally originating signalling

10 information at a service node connectable to a telephony network, comprising
steps of :- '

defining, on a control processing means (24), a scan pattern of signals to
be detected in an incoming communications channel;
downloading, to distributed processing means (33, 38, 52, 53, 54, 55)

15 distributed in a switching means (25), said scan pattern and the identity of a said
incoming communications channel in which said pattern of signals is to be
detected;

detecting signalling information in the identified incoming communications
channel;

20 performing scan recognition, in accordance with said received pattern,
upon the detected signalling information in the identified incoming communications
channel; and

upon recognition, supplying the detected signalling information to said
control processing means.

25
15. A method according to claim 14, wherein said signalling information

comprises customer-originating dual tone muiti-frequency (DTMF) tones

representing character codes.

30 16. A method according to claim 15, wherein a scan pattern consists of oné or

a plurality of DTMF specifiers.
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25. A nmethod according to claim23, wherein one of 20 'said specifiers is
a variable specifier for defining a ange of matchi ni DTMF codes.

26. A nethod according to claim 23, wherefA one of JJI!IIIJ m Iw(u“ﬂmrlers |.s
bei ng

an equals specifier for defining a mat.chi ng
equal to a preceding 25 mat chi ng character code. 27. A

nmet hod according to claim23, wherein one of said specifiers is a

| ogi cal or speC|f|er al | ow ng ot her specifiers to, be conblped in a

| ogi cal sequddce off method gge Fﬁ’?ﬂgtBTW”bd@esWhe'e'" ong ok F8id7Srecitiers is a

PCT/ GB95/ 01883nstant specmer for spemfyn g specmc matchlng DBM¥F codes. 28. A
nmet hod according to any of clains wherein said distributed

pr ocessi ng means converts recei ved SI gnal s into character codes on a

first type of A Hhethbd MEcERRY Q&eaéhﬂq G'TE@ﬂéreﬁ'P%ne of sand specga?érg h§sa

sai d converteg codes agal nst said s tern on second type of
processi ng nearniable specnfler for defining a range of matchmg DTMF codes

19. A method according to claim 16, wherein one of said specifiers is an
equals specifier for defining a matching character code as being equal to a
preceding matching character code.

10
20. A method according to claim 16, wherein one of said specifiers is a logical

OR specifier, allowing other specifiers to be combined in a logical sequence of

matching DTMF codes.

15 21. A method according to any of claims 14 t020, wherein said distributed
processing means converts received signalling information into character codes on
a first type of distribufed processing means and
matches said converted codes against said scan pattern on a second type
of processing means.

20
22, A method according to claim 21, wherein said conversion step includes

processing said signalling information from a time domain to a frequency domain

and detecting DTMF tones in said frequency domain to produce converted codes.

25 23. A method according to claim 21 or claim 22wherein said matching step
comprises matching a plurality of converted codes generated by a plurality of
cgnversion steps converting a respective plurality of signalling information in

~ parallel.

[ %
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29. A nethod according to claim28, wherein said (= p-

i ncl udes pr—eee%ﬁ—ng—sm'd—srgﬁal s froma "+ . tine dEEaMrCEMEET\SF"EEEe cy
.domai n and d nes 10 in said freqgyency 'pgr’rgm 1988 pr ofjuce
converted c Emm“‘ ﬁlm-[ 30. A met hod&ccor di nNgbee :¢t-ai-m-28-gr-cllai m
29, nsatelng step conprises matcAFAG-—a prural ity

of converted codes generated by a pIurallty of converS|on st eps
converting signals in parall eI _

3. A service no,de according to claim 2, wheréin said first type of processing
means (52-55) provides an indication of frequency components contained within

said signalling information.

5 4, A service node according to claim 3, wherein said frequency components

represent dual tone multi-frequency (DTMF) codes.

5. A service node 'according to any of claims 2 to 4, wherein said first type
of processing means is a DSP chip {52-55). |

10
6. A service node according to claim 5, wherein each DSP chip detects

DTMF codes present on a plurality of multiplexed channels.

7. A service node according to any of claims 3 to 6, wherein said scan
15 recognition and the supplying of the detected signalling information to said control

processing means {24) is performed by said second type processor.

8. A service node according to claim 7, wherein said second type processor.
is a microprocessor (38) arranged to perform said scan recognition by matching

20 said indications against predetermined pattern permutations.

9. A service node according to claim 8, wherein a said microprocessor (38) is
arranged to receive said indications from a plurality of first type processing means
(52, 53, 54, 55). '

25

10. A service node according to claim 9, wherein said microprocessor (38)
receives signals from said plurality of first type processing means {52-55) via a

switching matrix {47) forming part of said switching means (25).

30 11. A service node according to claim 10, wherein said microprocessor {38}
receives said indications by polling memory mapped locations over an interface
{50), wherein said interface is 2lso arranged to allow said microprocessor to

configure the switching matrix (47).



