-1- 5" TELEPHONE EXCHANGE SYSTEM TEST EQUI PMENT 10 This invention relates to
an electronic-nonitoring.device, for continuously nonitoring the operation
of an electronic system such as a tel ephone exchange. 15

‘According to the invention there is provided an el ectronic nonitoring
dewte for nonitoring the occurrence of -ap eperation intended to occur at
preset intervals of tine, wherein there is a first nonostabl e deyice which
recei ves an input signal on each occurrence 20 of said operatlon§

i nput signal sets the nbnostable device to, or maintains it in,
non-stable state, wherein:if a first preset interval of tine ela
wi t hout the occurrence of said operation the nonostable switches to the

- second stable state, wherein the 25 switching of the nonostable to said
second staje is noted as a fault condition, wherein a second nonostabl e
device is provided which receives said input signal on each occurrence of
sai d operation, which input signal sets the second nonostabl e device to, or
maintains it in, its 30 first non-stable state, wherein the tinme-out period
Qf said second nonostable is Iong conpared with that of the first
nonostable circuit, and mhereln | f sald Ionger time- out peri od el apses

W t hout a said input . b Bk DY : AEMNIhdD an alarmis

given in 3§ response tO:It assuming its second state, which alarmindicates

t hat the operation belng nDnltorgd has _not occurred_for sajd second and
relatlvely | ong peri odn1s inyention relates to an electronic

% - monitoring device, for continuously monitoring the
' operation of an electronic system, such as a telephone
exchange.

15 According to the invention there is provided an:
electronic monitoring device for monitoring the
occurrence of an operation intended to occur at preset
intervals of time, wherein there is a first monostable
device which receives an input signal on each occurrence

20 of said operation, which input signal sets the monostable
device to, or maintains it in, a first non-stable state,
wherein if a first pteset interval of time elapses
without the occurrence of said operatlon the monostable
switches to the second stable state, wherein the
switching of the monostable to said second state is noted
as a fault condition, wherein a second monostable device
- is provided which receives said input signal on each

occurrence of said operation, which input eignal sets the
K second monostable devicelto, or maintains it in, its

"~ 30 first non-stable state, wherein the time-out period of

said second monostable is long compared with that of the

first monostable circuit, and wherein if said longer

time-out period elapses without a said input signal the

second monostable times-out and an alarm is given in

35 response to it assuming its second state, which alarm
indicates that'the operation being monitored has not
occurred for said second and relatively long period.




" An enbodi nent of the invention, devel oped for use in a small t el ephone

exchange, w1l now be described with reference to the acconpanying highly
.schematic ¢Fz ing. 5 The monitoring device to be described herein
is suitablfe use in conjunction with a variety of el ectronic systens of
the type i i ch during correct-operation certain operations occur -

regul arly at sgﬁfz éggﬂ“g;‘? ?@I ﬁheHﬂWXﬁéioﬁhedé e(glrka‘?fydescrl bed

herein as 10 a one exc to an exchange
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sersyes any dat a'hteemﬁnliabnngt degiceubsacbebdestriisedtié¢ seiacis of which

serves, t r Lin ! u unk line ports each
of mh?gﬁwgg e?g Bgun%h gaggpg fgggbégéhgng%?{%gi éfort has a | oca

pr oceedectwonic isystemscafectbe &Mahognewhiﬁbsd@hﬁngr@%k%eCt
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speech, and also data if the exchange serves any data
terminals. It has subscriber line ports each of -which
serves two subscriber lines and a smaller number of trunk
line ports each of which serves a trunk to a local

20 exchange. Each port has a local processor with, in the
case of analogue lines and trunks, analogue-to-digital
and digital-to-analogue conversion circuitry. Where a
line or trunk is of the digital type, naturally no.
conversion circuitry is needed. The exchange has a

25 central processor, with its associated memories and A
interfaces.. |

The ports and the central processor are inter-

connected by an intelligence bus, referred to as the PCM
bus, and by a signalling bus. The PCM bus has separate

30 conductors for thé,two-directions of transmission. The
central processor and the port processors co-operate in
call setting, with all inter-processor communications
taking place over the signalling bus. During operation,
the cgntral proceSsor polls the ports' processors via the

35 signalling bus in search of ports needing the services of
the central processor. This polling technique is also
used for the transmission of information from the.central

»



the central procéssor. This porlfng technique is also used for the
transm ssion of informati.on fromthe central -3- processor to the.
ports, this of course including call setting information. To set up a cal

between two lines, or aline and a trunk, two time slots in the TDM cytgT
are~5 allocated to that call by. the cenﬂ}a1 processor, one for each
direction of REB@Q§Fb§St8nth5ypB?t ttH?stBE E68Es@! i REDEPSRPIcail | have
identified the cal line fromthe time slot In the pollihg cycle in
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identity of the wantedol seé ap &arocakl betweéhatwd hbimesy adt cn Iimesimlar if

the calling condit t u I Is effected
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er transm ssions needed_for settjing and
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cqnptol are gﬁF@&F hep FHB”§Pgn&PFFnQeBE§seThﬁsefﬁﬂpF?ﬁéWW?@thb bus
only ConveysthhecBGMEQOdepBquageeehe central processor detects .

that ‘one of the parties to the call has hung up.

15 With the use of a standard 32 time slot PCM
system, two of the time slots are permanently allocated
to the emission of tones (e.g. calling tone, busy tone,
etc.) and the other 30 slots are available for call
setting. Thus if the system is to be non-blocking the

20 total number of lines and trunks served is 15, e.g. 10
lines and 5 trunks. Two such exchanges can be cdupled
by linking their busses to give a double capacity
exchange. Note that the number of lines and/or trunks
served can be increased if some blocking is tolerated.

K,/ 25 . As will have been seen, a major feature of the

' above-described exchange is that call signalling and
other transmissions needed for call setting and control
are effected over the signalling bus. Thus the

& ' intelligence bus only conveys the PCM codes for speech

30 (or data if there are data terminals) and tones.

The exchange is provided with two conference
circuits, each of which can be used to set up a |
three-party conference, as will be described later. It
also has a so~-called watch dog controller which

35 continuously monitors the working of the exchange and

gives an alarm if certain fault conditions are
detected. The operation of the conference circuit is



30 (or- data if there are data termnals) and t ones.

The exchange is

provi ded h two conference circuits, each of which can be used to set up

a three conference, ‘as will be described l'ater. It also has a

so-cal | ch dog controller which 35 continuously nonitors the working
of the exchapge and gives an alarmi4 certain fﬁﬁ!t c%£?kglons are ot
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exchange to po# W%ESH gggngggéﬁééggA *ﬁg@ﬂ ?err% t of the central
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Thus 3§ %gbsé'gﬁm@foﬁeepQQEBd'éf 100ms, and is polled by the
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main processc. via its SOD (Serial Output Data) pin.

The output from this pin occurs at the same time as the
commencement of a polling cycle for the exchange, as

mentioned above. This output resets the monostable MS1
to its rest state. Hence if a polling cycle is missed,
the monostable MS1 has time to change_its'state to its
stable state, which gives an output to the processor's

* TRAP input. Hence the failure of the exchange to poll

25

30

35

within 100ms causes a TRAP interrupt of the central

processor. If only one such poll is missed, MS1l returns

to its other state. “Thus ‘the omission of one poll is
noted in the processor, and this can be used to give an
indication, e.g. by lighting an error indication lamp
and/or recording that an error'has'happenéd. However,
if the error only occurs once in isolation it is
regarded as a "soft" error and ignored. .

The second monostable MS2 has a one-second time
out period, and is kept on by the polling signals from
the processor's SOD pin. This monostable is connected
to an alarm,'such as a fault lamp. Hence if there is no
poll for one second, MS2 times out and operates the
fault lamp to indicate the presence of the fault to the

maintenance personnel. The monostable MS2 is also
provided with a reset button, to reset it when the fault

%



25 noted in the processor, -and-this can be used to give an indication, e.g.
by. lighting an error indication |lanp and/or recording that an error has
happened. However, if>the error only occurs once in isolation it is R
regarded as a "soft" error and ignored. 30 The second no Qf— | e
MS2~has a one-second tinme out period, amdsis kept on by the polling isi
fromthe pro sQr This nonostable is connected to an alarm .
such as a fa %Ss %ee% %(ﬂ%ea}r%le ‘if there is no poll .for one second, MS2 tines.
out and operates the e patch 499 contxgildercalse pnoivdes an Ree fault to
the maint enanR. ks (HY shbi)TRAes Wikl WBolerabiorpseyided with a reset

button, to reset it mgen been cleared. The watch dog -
control l er alRESViEaq, §#QQQQQ99ﬁﬁqg(rmn shown) - vi a whi ch a power-on
reset is pgovided for the processor. .5 10 15 20 25 30 35 - 6 - CLAIMS :
1. An el ectronic nonitoring device for nonitoring the occurrence of
an operation intended to occur at o '
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'preset intervals of time, wherein there is a first 5. nonostabl e device

whi ch recei ves—an input signal on each occuLLenge—ei—saFG—eperatiQn, whi ch
i.nput signal 4set)s the nonostabl e device to,: ' a first
non-stable s , Wherein if a first prese “ B]Hﬂre eI apses

Wi t hout the urrence of said ope®datti on t switches to the\ws
secongrirpel € state, wherein the sw tching of the monostabl e to said second
state=Ts-Tored as a fault condition, wherein a_second nonostable device is
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the SW1tch1ng of the monostable to said second state is
noted as a fault condition, wherein a second monostable
device is provided which receives said input signal on
each occurrence of said operation, which input signal
sets the second monostable device to, or maintains it in,
its first non-stabhle state, wherein the time~out period
of said second monostable is long compared with that of
the first monostable circuit, and wherein if said longer
time-out period elapses without a said input signal the
second monostable times-~out and an alarm is given in
response to it assuming its second state, which alarm
indicates that the operation being monitored has not
occurred for said second and relatively long period.
2, _ A device as claimed in claim 1, wherein the

~

monitored operation is a sequential poll of a number of \_}

portions of a telephone exchange.
3. An electronic monitoring device substantially as
described with reference to the accompanying drawing.
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