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T S The present invention relates to tel ecommunications switching ' -
sy$t handling digital infornmation and is 5 nmore particularly

coQceyned with arrangenents for nonitoring alarmconditions in such -
systens. According to the invention therelis-provided a telecomunications =~
exchange handling tinme division nultiplex digital information and including
(i) a 10 plurality of digital line termnation units each unit

termnating a single bidirectional time division nmultiplex digital exchange

line, (ii) a time-spachLARM &ﬁN@%rmmmm)rSammmsmm arm
monitor unit and each di c IONS oSWIECHING MBTRORKS 15 onhe

of the alarmnonitor units and includes error detection neans and for alarm
conmuni cati on purptR Rressptintayeasion relatesatd tedecommunicakions

status and co time division multiplex highways and each digital |ine
t ermi nati on® dﬂagh EARR A2 Eﬁné&iqgﬁ§4géﬁibtF0§°Zgat1Qﬁ andliterete :
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unit (AMJ) in th‘gyagégﬂ dhéo&ﬂbgé@?gﬁ#ﬁ eg%%ggsliﬁ;s%%g nltlatlng

mai nt enance rel at coma ds i n
telecommunications exchange handling time division

| multiplex digital information and including (i) a

10 Plurality of digital line termination units each unit
terminating a single bidirectional timg division
multiplex digital exchange line, (ii) a time-space
switching network and (iii) at least oné alarm monitor
unit and each digital line terminatiog unit is sérved by

15 one of the alarm monitor units and includes error
detection means and for alarm commuhication purposes
.communicates with its alarm monitor unit using status and
command time division multipléx hiéhwéys and each digital
line termination unit ié allocated an address indicative

20 of a discrete channel in the status time division
multiplex highway serving the unit and each channel -
includes an alarm bit controlled.by the digital 1line
termination unit having the corresponding address and the
alarm monitor unit includes means for monitoring the

és alarm bits., |

The alarm monitor unit (AMU) in Ehelpreferred form

of the invention'is used for initiating maintenance

related commands in addition to monitoring, persistence



relsieving the main processing systemof routine alarm processing. The- AMJ
collects line and switch block fault indicators fromthe DLT, applies 5 -2
pe@i-stence checks (using | eaky bucket _gelcgm_i. gues) to determine if the
alarmis transient or significant and depéending on the outcone it _
identifies the precise location of the.alarmand formats an error report to
. the processor. * Each. DLT conmuni cates to and froman AMJ by way of an

al arm i nt er f fadifidg | dndNE11bERAY WAL/ GELERS BTiUSpRESIATIERI]

comand hi ghways respectively over _ pal'anced |ines.” The DLT
32 time slot %s%fultpncedgiapiagaw% i 'Phd&dss Ing LygRemelat ed manner .

(i.e. bit n of 256 has a defined significance such-aS speech parity error
plane 1, chamslting - al@empptbedkdhg.NVeaHd MG 0B6EDeécks eahediapd i n the
arrangenment where bit 6 of all channels is a "flag" per DLT, indicating 10
- that the DLT dwabtsionpleck Ofaudkaimddica®diy from' eé i DDT,! appaiedy to the
AMUJ. The AMJ can select status information from.1 of 32 DLTs but in

paral | el5 wi t lpeéreiseenes i oheckssyalk it 4 dadley AMdtkott teohaiyaesgcaioe t he
‘bit 6 flag of all 32 DLTs, one DLT flag per channel period. Persistence 15
| ogic in the deermindeidi thé Alagm dsusarhnsiemtioresigpifpcanterantdr the
AMJ sel ection of a total status streamfromone particular DLT. '

~depending on the oytcome it identifies the precise

- la- ;c"h"'écki'ng and filtering alarmoutputs. it is particutarly useful in €,l
Q

‘location of the alarm and formats an error report “to the




The followi ng description of one enbodi ment of the invention will be“used®
ndescri be the invention together 20 with its various features whieh

uld be read in conjunction with the acconpanying draw ngs, O the o
drawi ngs: - Fig. 1 shows a block diagramof a nodular telecom nunicationsg - .
xchange suitable for use in one embedrnment 25 of the invention, Fig. 2™

shows the equi pnent. required for one enbodi nent of .the invention, Fig. 3

» .shows the equiprment required for a second 3 enbodi nent of the invention
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(DSS). (ne 96‘%&"'204%-Ebi#iﬁéféﬁcédciﬂﬁﬁeg.syaﬁ”m ht%:%sBrag S dlots
nd t e

.Office Systemx a

is’is described in an article entitl System x by J.

Martin ig Volgo dodigtip 4stdbtigainfddmarioh ihe aPeineOrieleted aftinrieis!
- Engi neers Journal on pages 15 - 221 to 224. The follow ng description
related to Fih«d. bit n of 256 has a defined significance such as

10

15

20

25

‘speech parity error plane 1, channel m).: The particular

inventive concept is embodied in the arrengement where
bit 6 of all channels is = "‘fl'ag"" per DLT, indicating

- that the DLT has some error, alarm or other information,

to convey to the AMU. The AMU can select status information

~ from 1 of 32 DLTs but in parallel with the re_cei:t:i_.on of

such data the AMU continues to receive the bit 6 flag of

all 32 DITs, one DLT flag per channel period. - Persistence

logic in the AMU on the bit 6 flag is used as an interrupt
pointer for the AMU selection of a total status stream |
from one particular DIII. | )

.- The following description of one embodime.lr_rb' of the
imfention will be used " to describe the invention ’cogethei'_ _
with its various festures which should be read in | |
conjunction with the accoﬁpén,y:j.ng drawings, Of the
drawings:- | N

‘Fig. 1 shows a block diagram of a modular télecom-

- munications exchange suitsble for use in one embodiment

of the invention,

Fis.' 2 shows the equipment required for one

| embodiment of the invention,

Fig. 3 shows the equipment -required for a second



Wil ‘bé.séctional i sed in accordance with the sections or nodul es shown in’ \
Figs 1. The range of functional entities fromwhich DSS is constructed arg 9 °
listed belowwith a sinplified description 20 of each. The Digital Line\

Tefini nati on Unit (DLT) provides the iterface between the four-wire, 32
ting slot, 2048 kb/s nultiplexes and +h€ swi tchbl ock.. As described |ater
it plays a wide range of roles, sone associated with the 25 l'ine

systens, some with the security, fault finding and diagnosis of the-

trunking. The i Bsg%ﬁ%hogT%ec.ﬂ%hl%ioﬂ‘%ﬂﬁeeech stores, control nenori es
wa

and associ at.ed har re and firmvare | ogic enabl ing the contents of one
of its input tine _-SFQ?,S. 30 gbewis" R’ RiAPmeAtrBequdliud i e & Lital The
Space Switch (SS) is The array of selector devices enabling. spatial
connection of fiRedtbiRigBtibnNkaitr for usehhdltiaotl teribvdiieerd tainkt ng.
Acting in time-division node the crosspoint configuration can change at the

‘rate of appeartheeinfenfséoni.ne slots. - The Central Control -Unit (CCU) is
a conbi nation. of hardware and firmwvare, interacting with the: trunking to
10 perBorm such Tonuedens Felesoomupisation awirtohing exchanges it

est abl i shnent of such-paths once they are-found. |t relieves the main
processi ng sysi&nfBeteBagy &9pprryide ienpamben i, sub~fysbemfificiner e
hi gh demands ap g M0t eaakBd +lBelrRLoSRIH SO Pl JBo1 1o
provide the overall exchange system. The particular
sub-system to Iwhich the invention relates is a so-called
10 . "Digital Switching Sub-system" (DSS). One example of a
suitable exchange system is the Bri.tish Post Office
Systém X and this is described in an article entitled
. System X by J. Martin in Vol. 71 Part 4 (January 1979)
of the Post Office Electrical Engineers Journal on pages
15 221 to 224. The following description related to Fig. 1
will be sectionalised' in accordance with the sections or
modules shown in Fig. l. | .
The _range of functional entities f:r:oin which DSS is
. constructed are listed below with a simplified description
20 of each. C - .
The Digital Line Termination Unit (DLT) provides the
. interface between the :Eoﬁr—wire, 32 time slot, 2048 kb/s
multiplexes and the switchblock. As described later it
- plays a wide range of roles, some associated with the
25  line systems, some with the security, fault finding and
diagnosis of the tmm.k:i.ng._ B . '
The Time Switch (TS) contains the speech stores, control

- memories and associat‘_ed_ hardware and firmware logic



~115 which it serves. The Alarm Monitor Unit-(AMJ) in a simlar rr;mr_)er“to

m’.the CCU, is a tonbination of hardware and firnmware included to rélieve nmain

processing of load, - in this instance -- by preprocessing alarm,
data. It is a nore active device 20  than its narre_irrplies,,-initiati&g/‘-_—
mai- nt enance rel ated conmands | n"af_f'di‘t lon to-nonitoring, persistence. -
checking and "filtering" alarmoutputs.--It is an inportant part of the.

mai nt enance pat hway from sw tch-to main processor, independent of the CCU
route, whi i nslar e call | |1y occuni ech g ontrol
-informati %ﬁ’.abj?'ﬁ%’ngl ﬁaréyg%g%o'r%% %ﬁe%ar#g‘?c% M‘Q“P?@%e%&n_%ggée or -

cl ock on L C : _ | @ol Aol A il 594 s dependent. It supplies

8 KHz fr\ggrr% g?%‘tgf%?gﬁ% gb g'lr?g] ;%tﬁ%e I%%-& streanms, the latter of .

whi ch may kBenBbhbEl ERE bk KRB LH@OkI® |lLapPrsl \Wlaoor Wévdbes |
oscill ator : ! s in the switch where higher frequencies
are requi r elabdingi spetialpcoaleiction of ttvd @iffsientebinksfos division
back to 2048 KHz signals of high tol erance mark-space ratio. In main
net wpk svinighwayscwinthin the RueBkiingnuedoting iix |timsedivi/sioe Ti m ng
Unit of a National Synchronisation Uility. The Local Synchronisation.
Uility (lLmoftei Shehergaspoint comfigunedion camchange o1t | tael rakehanges, -
whi ch do not justify direct frequency control by the National ' _
Synchr oni s@fi BRPERFARES. OF| ﬁ?&sgw me, S«he incoming PCM links fromthe
higher orog) o \BoneRg! "Boaton 10 (B Mis a combinationof . ... . _.
bhardware and firmware, interacting with the trunking to
10 -  perform such functions as interrogation for free paths - —
and establishment of such-paths once they are-found. It
~relieves the main 'proceSsing systé_ni of load, espéci‘_ally
important in large exchanges where high demands are made —
on -that main processing system by the many sub-systems
15 which it serves. . .
The Alarm Monitor Unit (AMU) in & similar manner to the . _
CCU, is a combination of hardware and firmware ingcluded
to relieve main processing of load, - in this instance -
. by preprocessing alarm datas It is a more active device
20 than its name implies, initiating maintenance related -
commands in addition to- monitoring, persistence checking
and "filtering" alarm outputs.- It is an important part
.0of the ma_intenanc'e pathway from switch -to main processor,
- independent  of the CCU route, which in large exchanges
25 . can be fully occupied with control information. -
-The Primary Waveform Generator (FWFG) is the timebase
~or clock on which all the digital logic of the DSS is

dep_endent.l It supplies 8 KHz 'fraﬁle start signals and



as-sdurce§ of derived timng to maintain the frequency 15 of its
oscill ators*at the mean frequency of these |inks usi ng phase | ocked | oop
techmiques. Master standby operation is enployed on the two LSU
oscitlators. The Input Qutput Buffer (10B) is the hardware control
intefface with the multi processor sysPem It provides 20 storage for
t he queuei ng of nmessages fromcontrol software to CCU and vice versa. The
I'nput Qut put Module-(1OM is a sinplified equivalent of the |10B, used

o nf or mai 2HE SR80 PEPCRIEPRBRY | KESCRACCRR Dk ALLE HR ot :PEL?LdZ”d
i nf or mat £01° 28752 Y Sor i nelu
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to the swi.tch peghbRathe88chsibs addr 88§ided! ol ghirdeks 4l %D@r%k%i*w dwar e

to 5 performsuch operations as connection set-up using Nét
Term nati®n |deotiégbs dewppesedrbyforhaivigioat bagks tos POuSKEY gigsians
to that subsystemwth a confirma- tion (or otherw se) of the successful
execution of téof hpghatoberandaemarksspadegretiofl. | In msdnm aletbwordependence
i~ in DSS.software functions related to the break point in exchange size;
mul ti pr ocessorswitehingpeentresr thentWBG. frequency is influenced by
the Timing Unit of a National Synchronisation Utility.

. The Iocal Synchronisation Utility (ISy) is --.tﬁe-:uni't :

10 which acts on the PWFG of local -exchanges, which do not
aust:.fy direct frequency control by the National |
Synchronisation Utility. It uses two of ‘qhe incoming PCM
links from the higher order Main Network Switching System
as sources of derivéd. timing to maintain the frequency

15 | of its oscillators at the mean frequency of these links -
using phase locked loop techniques. Master standby
opgration is employed o'n. the two LSU oscillators..

The Input Output Buffer gIOBIZ is the hardware control
interface with the multiprocessor system. It provides

20 storage for the queueing of messages.-'from control.-sthwaré
to CCU and vice versa.. ;

The Input Output Module (TOM) is a simplified equivalent
of the: IOB, used mainly. in dual processor controlled

‘exchanges and communicating control and alarm information
25 to and from the switchblock. It does not include queueing

facilities. | . |

The Switch Handler Software (DSS CONTS) is the DSS-

applications process.which receives control tasks from



Fere is al so much compnal ity. The Maintenance Software (DSS MS) i's t he

P§§ applications process(es) concerned with fault handli.ng at vari ous -15
vel s of detection, routining and diagnostics It interacts with the =~
hapdl er. software and with the Maintenance Control System The configuratien
DSS functional entities in allar§e-exchange role (e.g. Digital Main ™

Switching Centre or 20 International Switching Centre) is indicated in
Fig. 1. The followi ng nore detail ed description of the trunking and control

areas Wl |l nstrate the design commonality qf this |ar.ge exchange DSS -
Cwihits smpPSeieingebagrrane uel SR the Sai. ok ahite SRt 5
The Swi t chbl{ L ] - sReech st or of . [ jent in
forms of conbihoneigbar| hti RGeS qBhilaraay cHiChel e APl 20
recei veti ne. s\ rghRakess 2 acal 'cq%ﬂp g ﬁE%#
mul ti pl exes %#dé%%g&tﬁrgﬁgmht i:t"% é\% tégﬁetsﬁe-tfoz c%gﬁ'r?et{lgrgéo t eﬁgziaarr%
mul ti pl exes. j fheg MBIAPEUELAHBNt | T 9ha¥PGétElbed DB harTittire §5 receive
and 96 transmt tinme swtchés interconnected by 5 a 96 x 96 space
switch.5 Thugetbérhi schl 6peratibnsWalC RonRedidon SMt-alp rusind aVetwérk
- capability of carrying 1024 channels in each frame, (125 m croseconds). By
adopti ng parBéiminatién Ddenbithesashppliedsby the deguestimgl ete speech

sanple on 8 wires DSS requires 1024 time slots per -
- subsystenm and responds to that subsystem with a canfirma-

tion"(o:_Otherwise)-of.the-successful execution of the
operation. There is a degree of implementation dependence
10  in DSS software functions rTelated to the break point in
exchanse'Size; mnltiprocessor or dual,proceSSo£ con#rol.
There is also much commonality. o -
The Maintenance Software (DSS MS) is the DSS applications
- process(es) concerned with fault handling gt?various
.ﬁ15--:.levels-of defectién,;rouﬁinins and diagnostics. It
interacts with the handler software and with the Maintenance
Control System. L _
. The configuration of DSS functional entities in a
. large e#change:role (e«g. Digital Main Switching Centre or
20  Internationsl Switching Centre) is indicated inm Pig. l. -
The following more detaiied description of the trunking
. and control areas will demonstrate the design commonality
of,this-largé~exchange-DSS with its small exchange
variant used, for example, in local exchanges.
-25 The_Switchblock -
| ‘Time Switéh speech stores of 1024 words are convenient
in terms of cgmpbnsntrayailability_and;timinss In the TST"
;-trunking.qne.recéive:time_switch'tezminatesxthe-1024 |



10 frane The-Irnk bit-rate is- therefore 8192 kb/s. In practice this :l”
i § achi eved’ by space dividing each 8096 kb link into two 4096 kb/s -
conponents. Wile the space switch could be operated at 8192 kb/s there is.
litthe advant age- in terns of equi pnent_quantity, 15 t he |nclusron of

4096" kb/ s cabl e renultiplexing'lomrr(ﬂfsetting the saving in "crosspoint”
conponents. Additionally the continued separation of the 4096 kb/s sections

of .t he trunking through the space switch reduces the effects of hardware

faiI-uLes. 2_IQ Th%e ar thyec%;st haés%es%rrb %ﬁhee( assa Er of a.
speech sanple C

| <'W§ tthhedfyt ?r;“éérfm Sy R A Ty f#%%‘;@n%%%a%%ﬁﬁ?cﬁrﬁ%%é i e
instants (a), p(q% qﬁ5&"?‘1%5@ﬁﬁa},lcsebc?"c}?‘?zlary m |nporf§1fé}tér%ﬁr%cerns al arm

interfaci ng belpeReavid Wid U6 MY hrndl M e (Wi FCHED N 06k doiné c ted Byt Ot @
time switch is a sohrstrcated arrangenent of hardware and m croprocessor 5

firmware. 5 For asigfpkt 98 \spdee: awitzkiles e dihe 1iulos Hiom heidie! switel
three areas:- - The Speech Stores (plus DLT interfaces and store retimng
‘registers) to space switch must have the capability of carrying 1024

channels in each frame, (125 microseconds). By adopting
parallel links on.which each time slot carries a complete
speech.samfle on 8 wires DSS requires 1024 time slots per
10 .frame. The link bit-rate is therefore 8192 kb/s. In .
practice this is achieved by space dividing each 8096 kb
link into two 4096 kb/s components.
While the space switch could be operated at 8192 kb/s
there is little advantage in terms of equipment=quantity,
15  the inclusion of 4096 kb/s csble remultiplexing logic
‘offsetting the saving in "crosspoint” components.
. Additionally the continued separation of-tﬁe”4096 kb/s
' sections of the trunking through.the space switch reduces
-the effects of hardware: failures.
20'1 . - There are three distinct phases in the .passage of a
jspeech sample through the trunklng
(a). time of reception
(b) time allocated by control for cross-office
':.switching,vialthe'space switch.
25 (¢) time of transmission
The Time Switch .
The.principal-function of the time switch is: to
provide the necessary buf:ering between the above time



)The Control Stores (plus CCU interfaces) 10 . The Alarm Intertace *
. (plus DLT interfaces and AMJ interfaces) The Receive Speech and :
rol Stores The receive speech store words are dedicated to the channel -

(Wi th acconpanying parity bits) are 8cyclically"witten into their
correspondi ng store locations; i.e. in an invariant cycle under counter
control, channel. O of nultiplex O is witten into store location 0, and so

on. The readj n proc s IS ver y the content 01 0 R ceive
Control Stor qab 40 689 8 ngcon#rSP %5-of fice

ol ohuey Lo LS uiéciné%‘ﬁ%‘pﬁ%e&' i ??aigﬁ%fzséﬁs%@%%%ﬁm%i Ton.
Tl at FLSCSS“{%%%E%%% | SmARECCHuPbALES, 2CIREIkRRALO Hhe mAdiiPReS
referred to as g %ﬁf &é&a&r%g gRRt 6¢! ha&ahsrbsaa@%gc%{ﬁﬁgﬁess

ordered;. at eac usy" Cross Ice slot It outputs a
5 bits def i ni fopRere] Forublipl ety tbekh Bef Bsesibedl 132 yranel s, a.
busy bit™ i ndicating that the cross- fice slot is. in use, and a parity

bit. The Tranﬁprﬂmﬁpg@phoﬁﬂﬂgcanréeIa5§ases 5 - The transmt speech
store holds the speech sanple fromits time of reception fromthe space

switch until 4tsmherﬁpeéchmﬂheness(phusoDLE51nmegdhn@Sﬂdnd;stameFbre

retiming reslsters)
~ The Control Stores (plus CGU'interfaces)

10 ~ The Alarm Interface Tnit (plus DLT interfaces
and AMT 1nterfaces)
The Receive Speech and: Control Stores

The receive speech store words are dedicated to the
- ‘channel identities of the 32 reééiﬁe-multiplexes.' The
15 = eight-bit samples (ﬁiﬁh accompanying parity bits) are
"cycliéally“writtenfintd-their corresponding store locations;
) .~ ie.e. in sn invariant cycle under counter control, channel . |
. 0of multiplex O is written into-;%ore location 0, and 80
~ .on. The reading p:oceés is govermed by the content of
20. Receive Control Stdre'Which loaded’by central control
"clrculates" at cross—offlce slot rate and causes the
appropriate sample to appear on the parallel highway to
the-space'switch at the timeslot chosen for that connection.
This procedure of reading'the-speech stores according td-
25 addresses relating'towthe'curﬁent connection cohfiguiation
of the switéhblock-is referred to. as'"acybliC'read".
'The con'brol store is cross-offlce-slot ordered° at each

- "busy" cross-office slot 1t outputs al2 blt address,

déntities of the 32 receive multiplexes. The 15 ei ght-bit sanples -ib-



again MW|t|ng I's cyclic, reading acyclic. In the cyclic- wite, speech
store |locations are dedicated to:-cross- 10 office slots. The acyclic
read is governed by a control store which circulates in relationship to the
appqgrance of t-he channels on the outgoing nultiplexes; for each such busy
channel it outputs a 12 bit address, <19 kits defining 1 of 1024 speech
store locations (each equivalent 15 to a cross-office slot), a busy bit
and a*parity bit. 'The AlarmInterface Unit (AlU) The AU is located in the
time switch for convenience of interfacing to the alarmnonitor -.unit AMJ
but in practiceSibitanfefining one afe32omuditipdewesh thdits defining
comuni cation of information relating to_the alarn1 fault | ocation and "

di agnostic | ogit ®f $Roekannedsasadobiayehiti fRiicat1ingdhal (e cxasshi s
pur pose Al U has co d, highway to e DLT an a status hi ghway from
each DLT. The f%f? %gn§£?Fcé c%noFtheéggh Ph¥ebecone 25 ©  evi dent
when the DLT is_des rlbed aker. fr 't h vi ewpoi nt they play

a rol e which retFagetXgRsSEy SESE: i on through t he

trunki ng. &ince the ﬁ %ssﬁggaﬁtgggrgn ?E%|%%e §ﬁ %%ﬁplelﬂ

mode but the DLT speech In ornatlo conmmuni ca to 1t7in ser 2048

kb/s form it i$-gRCEE8EImbOCR S¥LEBLIBRATILE RN Ipaed iR RAEIDL TS
P

and TSs and to process the parity biTs at the timeswitch to take account- of
5  the serial{garaihgl o£0BYaREMIBSILAMEL! bl vutgodng eflitiplex. Here

again writing is cyclic, reading acyplic. In the c¢yclic-
write, speech store locations are dedicated to cross-

10 office Slots, The acyclic read is governed by a control
store which éirculates in relationship to the appearance
of the channels on the outgoing multiplexes; for each
such busy chanmel it outputs a 12 bit address, 10 bits

- defining i.of 1024 speech store locations (each equivalent

15 to a cross-office slot), a busy bit and a parity bit.

The Alarm Interface Unit (ATU) |

The ATU is located in the time switch for convenience
of interfacing to the alarm monitor unit AMU but in
prabticé-its-main functions are concerned with the

20 communication of information relating to the alarm, fault
location and diagnostic logic of those DLTs associated
‘with that time switch. For this purpose AIU has a command

- highway to each DLT and a status highway from each DLT.
- The full significance of these highways will become
25 - evident when the DLT is described later;'from-the'timea
switch viewpoint they.pléy a role which relates to the
passage of parity information through the trunking.
Since the T-S-T area is operatiﬁg in parallel switching




I ng undergone by the speech sanples. It is the AU which perfor'ms'_th‘is
lation of the parity bits and uses its command and status hi ghways to
4 Ts to transport the parity bits. Thus the parity bits fromthe 10
afe presented in correct, format to the receive tine swtch speech 7 :.
ore and the parity bits fromthet]:Qan-smt time swtch are organised to hid
appear at the correct DLT in phase with the Speech Sanples to which they '
relate. Alarm Structure 15 . The general function of the Alarm

21 B L S e i
e b BB el A B gab Y SR
e gt S S 0 4 BN,

peculiar to I 'on and persi stence

its logic org nggg,g_ DSSH% %ttﬁh% I VP E D $8 dp atkd N, %@@uﬂgsgg of

comands to t | ocat'i on -and di agnostic hardware, - AMJis

~ not invglvedthe EBeiaANYarl 1Vl ROMYerHIN Y PMITE plaiEnkSaadJ6tRE!
requi renent of all hardware subsystens and I's dealt W|th by direct

connecti on Obemwmﬂlergoneaw the speddéh damplbes. Cobtribs ﬁhbsmem
facility which also- conmunicates at software | evel with DSS processes. As

shown i n'Fi gwhichhgpesforms dl}:ﬁ.zscmm;pullmbm £ ethe ypanittyi kdtashe 10B it

operates in main and st andby
and uses its command and stabtus highways to its DLTs to

transport the parity bits. Thus the par:.’cy bits from the

(

10 DI are_ presented in correct format to the receive time
switch -sp'eech. ,sfore- and the parity bits ':Erqm the transmit
time switch are organised to appear at th.e.corree‘b DLT
in phase with the Speech Samples to which they relate.
Alarm Strucwre

15  The general function of the Alarm Mom.tor Unit has
already been outlined, and further detail w:.ll emerge when

-_the DLT alarms, fault 1ocat:|.on, rout:.m.ns and d.:.agnost:.c
features ere d:.sc_:u.ssed. It is sppropriate at this point,
however, to show the location of the AMU in the "larger"

20 . switch structure particularly in terms of its interfaces,
Fig. 2, Note that the AMU is concerned with functions
peculiar to D8S - i.e. the polling, collection and
persietence ch_ecking- o.f_its logic or line ala,i'm and
status information and with the issue of commands %o the

25 . DSS fault locstion and diagnostic hardware, - AMU is
1ot involved in the handling of power supply alarms;
this is a general 'req-uirezﬁent of all -hardwai_e. subsystems

and is dealt with by direct connection of p.ower supply



5 node. Through this mediumthe AMJ comuni cates with DSS mai nt enance
sof t war e suppl yi ng, preprocessed al.arminformation and receiving fault.

| ocation and di agnostics instructions (in addition to those which AVUJ
initiates itself). 10 Via the_AlUin the tineswitch the AMJ
colTFects line and switchbl ock faul t=ihdiTators from DLT, appl.i es

persi stence checks to determne if the alarmis significant or transient
and dependi ng on ‘the outconmeit--identifies the precise |ocation of the

Aarm o Iﬁé% £61 Ratanenhfle LobBahy HiBlebarghl Yacal g hudon

h h h dj SMFG |
thr oughout. < hexpibsyahfti 42+a4 kt | 8640ab8°26Y81 MM HHODR0 10b IR

al arms, AMJ co oper mai nt enance sof twa ero of

the waveform di st ri Dot sROwRYEh M g, TRetAVUANGS 1 A te2FaRRBE ol %fea%'to each
of the primary waveform generators Thi s provides a routining capability

wher eby AMJ cafii gécthy cand! EtkedtBeoUOB ot BPé&akbés iangafinagedr edrindby
outputs for a preset tinme and check that fau reports are 25 recei ved

from t he 5mj orméde decTisroughothis ohediramc thee AMin donguiiEateSontitl and
Alarm Structure in Small er Exchanges W have already seen the way in which
the |arge, D32 -mgisstenamee ngofhwane suppiying preprocgsisededlioom -
application in smaller exchanges. such as _Local _Swi tching

information and receiving fault location and d.:.agnost:l.cs
instructions (in addition to those which AMU initiates
itself). ) |

10 . Via the ATU in the timeswitch the AMU collects line

and switchblock fault indicators from DLT, applies
p’e,rsist’ence checks to determine if'the alarm is significant
- or transient and depending on the outcome it-identifies |
the p:r:ec;i.sé location of tﬁe alam. and formats an error |
15 report to software.

Other sources of alarﬁs to the AMU are the secondary
waveform genera:borg dis?ribu'bfad. .throughout the subsysten.
In add.:%.‘l:ion to passive monitoring of these SWFG alarms,

- AMU co-operates with ma:.ntenance softwa.re in the. rout:l.m.ng
20 of the wavefom d:.str:.but:.on system.  The AMU has a command

- interface to each of the primary waveform generators.

This provides a routining capability whereby AMU can

.disable selected groups of 2048 kb/s and frame-reset

.outpu’cs for a preset time and check that fault reports are
25 received from the majority decision logic of the |

| . corresponding SWEe's. | S . |
Control and Alarm Stmctﬁ:cé in Smeller Exchanges
.We have already seen the way in which the large,



entres. The DSS control and alarmstructure is simlarly sinplifiea'tbr'-
guchyapplications. This reduction in DSS 5 common equi pment is in line

N/t he scaling-down in the exchange control system fromthe R
t/ processing PU to the dual proceiéor PPU (so-called because of its ™
storical role as a pre-processor~utfITty). Wth smaller trunking size and’
relatively low 10 . control throughout it becones practical to enpl oy
software techni ques nore extensively in DSS control :- It becones

attractive tGyadran. uk Len. . by. , _af.ihe witches in
PPU nenory, gﬁﬁﬁﬁ%ﬁ%*é??r%éﬁBg?hg?¥€é$§§§§??%ﬁsp%ggggéeﬁhEﬁﬁidler sof tware
and comuni ¢ s Kbh r £t W b S WhihGNG@N |2 1S teRfs {8 tine
switch fi rm?\igpe tadt:l]p af% t Ee 'C(é)?]t Ire%ie : s?orsé‘séhg%d%%'eglb%r% ﬁ%"ﬁﬂr%@

trunki ng-rel B PeHseIMRESDESE¥bRYSLY HAGCRIBSH Btk tite 16Ad i IalrIgU
functions. The CCU is, therefore, redundant to the snaller exchange
applications simpIEELEA foanguch appliicevides., Fohtilzereduetfidd fmdSJties
of the 10B are no longer required, it being unnecessary for exanple to

mai nt ai 15 i nputommampuequipmest oiscint Lihenwishgshe Scalidg-idowrepgimcehe by a
sinpler input-output nodule 1OM The interface between | OM i s of a 2048
kb/s 25  bi exchangngontpel spshenciromythramuddprosesgdngFodand it
carries timeswitch data in the salr go bit._nessage formats., . The al arm
structure of hadesl EEEG?%%?HIE@&F go-rcalle cause of its

historical role as.a pre-processor utility).’
With'smailer trunkinsISize énd;relatively;iow- |
10 control.tﬁroughput~it becbﬁeSfpractical.to employ'sofhmare
techniquesfmore;extensively in-DSS control:=- It becomes
-'_ éttractive;to-“map“ the current busy/free states of ﬁﬁe
1tim§-5witches in PFU memory, perform the-ffee—path
- interrogation process in handler-software and communicate
15  directly with the time switch control stores (via time -
o switcb firmware)<to update the control stores and perform
_the-Other~trunkinsarelated_probedufeé previously described
ﬁ unde_r---'-ti;e. heading of CCU functions. The _C.CU is, therefor_é,-
redundant to the smaller exchange applications of DSS |
20  and is not prévided.- Further the full facilities of the - i
I0B aﬁe-nowlonger reénired, it being unnecessary for |
exampie-to-maintain-input—ouxput-queues of control
méssages; the IOB is replaced by a simpler input-output
- .module IOM.  The interface between IOM is of a 2048 kb/s
25  bidirectional type, identical to that between CCU and TS
and it carries timeswitch data in the same 40 bit message
formats. - - ;-.. L I '

. The alarm structure of smaller DSS installations is



also‘srﬁprified relative to that previously described under the AMJ

headi ng.:

Frg. 3 the mcroprocessor ofsthe tineswitch has now the capacity
to:performthe AMJ functions and the Tlneswntch -

can accommodate both control and alarmdata. Thus the AMJ and
|néé?faces to AlU and software procesgds=are handl ed within the
M Cr oprocessor.

bi di recti onal
associ ated fun
noni t ori ng,

15

71 Part 2 (July 1978) at page 82

The Digital L|ne Term nation Unit
role of the DLT i's two-fold:- 10 - - Each DLT card term nat es a
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transm ssion systems, this being one of the 25
termination fuAMUi and txSeinsbrfacBS§StoTAZUDshdpIsoftward prodestey ange of

sSwi t ch-

exchange |ine

rel ated operations. Some are connected with
handled within the microprocessor.

The Digital Line_Tefmination Uhit' R

10

15

20

25

The role of the DIT is two-fold:=

Each DLT card terminates a bidirectional 2048 kb

" multiplex of G732 format, performing the: line
- aggociated functions of alarm detection and '-

‘insertion, error rate monitorins,'alignment and

conversion of bipolar line.cOde to binary logic-
compatible form. The HDB3 line code is fully
described in an article: entitled "30-Channel
Pulse Code Modulation System" in the Post Office
Electrical.Engineeré Journal in three parts.
Part 1 appearing in Vol. 71 Part 1 (4pril 1978)

‘at page 5, Part 2 appearing in Vol. 71.Part 2

(July 1978) at page 82 and Part 3 in Vol. 71

- Part 4 (January 1979) at page 225. The DIT is
-not required tg”supply power feed to the

trensmission systems, this being one of the
exchange line termination functions external to

DSS. : _
The DLT plays ép iﬁportant range of switch- -

- related ogérations. ~Some are connected-ﬁith

| OM communi cati on nedlum



) the- securlty dupli catlon of the trunking and . the avoi dance, .o iy
ﬁi? tion and | ocation of switch faults, others facilitate the sw tchi:ng of,
: spare” bits of the synchronisation channel - 5° i.e. those bits
efined for frame recognition purposes and avail able as data bearers fod
net wor k admi ni stration or control ‘puL"bO'Ses Interaction with AMU In both ™%
t he above roles the DLT interacts with the 10 AMU function whet her that
function is contained in the specific AMJ unit of the | arger exchanges or

incorporated in t tine h I0 er svmtchlng
centres. For si n‘Bﬁ%r C|st %&eﬁ?ﬁ%ﬁgﬁéﬁ %& ggﬁ%%

I npl enent ati ons. e 5 | SS and I\/CS
sof tware resident tﬂé Iggw'd'% &#é&ﬁ%&m ca [ on o gfnldx?r %Qr}’]s'ﬁﬁg I's via
the ALU of the ti rﬁiﬂl h c.aFgaﬁga g}_ﬂﬂgy r ectively.
Cor r espondi ng st at us efn{f c%s# ogic 20 bl ocks J\?\nb %ET'%%%rmum cate

‘with the AU over ! o/ | PN Cil | eCh o8l 8abioh! 8hadhbangenent is
enpl oyed between AU and AMJ. The DLT uses 32 tine slots to code-up status

i nformagion to thd AUtHose Bite usleftnedudoer frame. rocognitiions56 has a
defined significance - 25 such as speech parity error, plane 1, channel
m Bit 6 of all clhmnposes sl "dtrailalke ﬂTda'badbeareng fomt the DLT has |
sonme error, alarmor other information to convey to AMJU.

network administration or conzrol pu:r.'poses. :

Interact:.on w:.'bh AMOU ~ . - - e
In both. the above roles Yhe DLT interacts with the
10  AMU function whether that function is contained in the

specific AMU unit of the larger exchanges or incorporated
in the time_swi_’cch.con'b#ol microprocessor of _smallei' |
‘switching centres. For simplicity the term AMU is used
-to cover both impiementati'ons-—. The AMU in its turn is

15  interactive with DSS and MCS software resident in PU

| or FFU. | | '
- DLT commum.cation o and from AMU is via the ATU

of the timeswitch using status and comand-h:.ghways :
‘respectively. Corresponding status and command logic

20  blocks within DLT communicate with the AIU over 2048 kb/s
balanced lines and a. simila_.j:' arrangement is employed
between AIU and AMU., The DLT uses 32 time slots to
code-up status _'infomation to the AIU, in a time related
manner, i.e. bit n of 256 has a defined significance -

25  such as speech parity error, plane 1, channel m. Bit 6

| of all channels is a "flag" per DLT, indicating that the
DLT has some error, alarm or other information to convey
to AMU. |



-15- *Thé AWMU can sel ect status information from1 of 32 DLTs but in ‘

par.al lel* with the reception of such data-AMJ continues to receive the bit 6 Z;

flag of all 32 DLTs, one DLT flag per channel period. Persistence logic in .
the AMJU on the bit 6 flag is a p;;nt_er for the AMJ sel ection of a

totj\oﬂ status stream from one parti cul DLT. Additionally the AMJ may be

steered to a DLT by a nai ntenance software command. The 2048 kb/s conmand

hi ghways from AMJ to AlU and. 10 AlU to DLT do not have channel

si gni ficance (apartmﬁéommheaﬁ Qéiéct”s%ﬁ%ﬁsymom%ibnpgfow 1f re@m
Timeswitch to DLT as described earlier). AMJ origi nated nessages are | abel

addressed to op2 DLT8! buB2ibl paralhell aliech kRengedeprdon 2if SwehAldatand the

comand content being 15 passed to the DLT for execution - e.g. |ocking
of DLT to one AMUI ¢tentipuesatedrecetvei theebifi 6 flag Blfardll 3@ DATme 2).
The | abel also contains a sub-field which si rrpl}l/D I nstructs the AlU to
present a totapnetBllsfiageparf cbannad peTiode PemsistienseRdiogisd in
Functions_The DLT |line-related functions are contained within three |o

areas. These BRe &MU PRnELR BEEsGoflaghdscrr pRindes dom the MY aeé.ec ion
Surmar i sed 25 OF BrbEFel oBFeheA FRgesn 2roR a8 PRTEICEIREnd LR (DES
signal's ‘?nd reﬁ&iﬁ%oﬂ;lly the AMU may be steered to a DLT by a
| maintenance software command.
The 2048 kb/s command. h.'x.ghways from AMU to AIU and
10 ATU to DLT do not have channel- s:.gn:.f:_.cance (apart from -
their :r.'_ol.e in conveying speech parity fr_om. Timeswitch
to DLT as described earliér). Alm"_qriginated messages' )
are label addressed to one or all 32 DLTs, the label
being decoded at the AIU and the command éontent being
15 = passed to. the DIT for execution - e.g. locking of DLT
to one of its duplicated ’cimeswitches (i.e. in Plane 1
or Flane 2).  The labe*l* also conta:.ns a sub-field which
s:unply J.nstructs the 'AIU to present a total status stream

from one DIM.

20 - DIT Line-Related Functions

~The DLT line-relsted functions are contained within
three logic areas. These are the line processor, the
error rate monitor and the aligner and are shown in

Fig. 4. The line processor operations can be summarised

25 under four headings:-_- o . . , -
- _Encodigg@e¢oding of HZDBB_-signals and recovery of
~ received clock CR/ICD

HDB3 encoding is described in Reference 1 but it




écehved cl ock CR/LCD HDB3 encoding is described in Reference 1 but t***

|$gw rth noting that the circuitry involved contains a transformer which

' des isolation between line and DLT |ogic elenents. The feceived cIock

ecovered by a ringing circuit mhgge-output is used 5 ) . later in:

‘the DLT aligner in conjunction wtT rémote fram ng signal also provided

by the |ine processor. The recovered clock is also nade available to the

Local SynchroniSation Uility of those switchi.ng centres which require such
a network 10 fﬁﬂ (s L ef CoYa™ s f ]ﬂﬂg

. originated aIarmrrﬁorna g&#éh?égﬁaﬁhFaE%r#gg %@f ?%%43 tan arm
Bit (bit 3 in chang Qn%fof:ﬂé’r%ﬁﬂ@ﬁ) Eb@iaesslgel&lon betwadifli1GHd on

that the renote end 0 Ine Is suf ering problens such as high error
rate, HDB3 decodi ngnd ap1MrEo@ic!| 638meAtsyNCiThenireakioadd Thoca gign encoder
AE is required to detect a logic 1 state in the Distant AlarmBit, and via
AMJ noti fy- 20. recoveredity & tinghhii eiecand who@edbnmpummw&
faul t Iocatron procedure this may involve DSS mai nt enance software since -
the cause of the diatemtiml 'bhenBrﬁ@l dlighert hn covngunb$Sont s&lth &arhe ot her
type of received alarmdata is the 25 Al arm I ndi cation Signa
(AI'S), a nom nal | yreate nfeeming signal also provided by the line

procesgor. ' The recovered clock is also made -

aveilable to the Local Synchronisation Utility of -

those switéhingecentres-which require such a network
10 £requency'réferenee. _
- VIdentification of remotely originated alsrm
informaﬁion o | '
‘This may take two forms. The Distant Alarm Bit
- (bit 3 in channsl O of odd frames) provides an
15 ~  indication that the remote end of”the-line is.
| ' -suffering problems such as high erior'rate, HDB3
‘decoding failure or loss of synphronis§tion. The
alarm encoder AE is required to detect a logic 1
state in the Distant Alarm Bit, and via AMU notify
20 . MCS which will initiate and co-ordinate a network
. fault location prdcedure;-this may involve DSS
- maintenance softwaré since the cause of the distant
alarm may lie in the local DSS itself. -
' The other type of received alarm data is the
25 - Alarm Indication Signal (AIB), a nbminally'continuous |
-stream of- logzcal ones throughout the: freme. This
indicates failure in transm1351on equipment at a

'hlgher order level than:the 2048 Kb/e_system and



tredh1o?‘logical ones throughout the frane. his indicates failure i ZL* »
transm s'si on equi pnent.at a higher order |evel than the 2048 kb/s systém 9%
and- -17- the alarn1nay indicate failure of the super- nultiplexer or ‘
deuyitlplexer equi pment. DSS cannot pf the cause of the failure but is
reqliired to stop its propagati on and ZfﬁrnTNCS.of the 5 al arm
condition using the al armencoder AB. Any persistent renote alarminplies

of course that the system recognises the miltipleéex to be currently unusabl e

andDSS sof t war e. r ecgy qgﬁy £l ted Loca
detection of line falfjures and errors %S&Rfiﬂc}g?l y ﬁet ect e‘é ?gl | ures are
i ndi cated when tVWEdﬂiﬁhplﬁkﬁr'éb'dﬁﬁulfdpnexéﬁléduﬁﬁméﬁﬁﬂ thes

synchroni sation patternis not identified in its éxpected location for
three consecutive exmmdd be the cdugerest(fyacbailuse)butliseréaulired
synch. loss are notified to MCS and DSS sends a Distant AlarmBit signal.
Errors take the: forbto cdtimcirs enropgpationi sad inSormall€8rof, theere the
di vergence of one or_nore 20 synchroni sation bits fromthe
specified® pattern islamtisrriibion wing, tb@talanmden@@@enc@ps not

sust ai ned such as to constitute sync. loss, The "errors" indication is
passed to the err(”Aqqu§r51stent remote alarm implies of course that

the-system_recognlses the multiplex to be currently
unusgble and DSS software records are correspondingly
updated.

10 - deal detection of line failures and errors SS&R

Iocally detected failures are indicated when
‘the EDB3 input is lost (line fail) or when the
. synchronisation pattern is not identified in its

expected location for three consecutive even

15- frames (Synch. Loss). Line fail or synch. loss are
‘notified to MCS and DSS sends a Distant Alarm Bit
- signal. '

-jErrors-téke thé fdrm of.incorrect éynchronisa—
tion-patferns,_where the divergence of one or more
20 -synchronisation bits from the specified pattern is
defined aé an error, but the divergence is not
sugtained such as to constitute sync. loss. The
"errors” indication is passed to the error-rate
monitor foi more detailed analysis. The errors are
25 ~  .detected in the synchronisation search and recovery

_ equipﬁent SS&R.

- Inse:tion of transmitted Channel O patterns ST
This circuitry uses the DSS clock framing signal



nifor for nore detailed analysis. The errors are 25 detected
ynchroni sati on search and recovery equi pnent SS&R. .- I nsertion bf .
mtted Channel O patterns SI This circuitry uses the DSS cl ock frantng
gnal -18 - and 2048 kb/s bit stigantto insert a wired-in i
synchroni sati-on pattern into transhit®Channel 0 on even franes, and to .
i ntroduce current alarmstatus information in Channel 0 of odd franes. The
Error Rate Monitor The task of the. error'rate nonitor is to. analyse the

"errors" signal- féﬂanéqﬁalﬁ%?% g%gré iff”iﬁ%¥rhn o%gggﬁe?nfpeC|flcally

identify three error err and 1 IS

| ocated in the 10 éﬂfg i?ﬁi‘ a o} f n counti ng
and per5|stence tl&?ﬂ ogl c; 'S eggég?egﬂggcg?gﬁﬁgl?ocg%EEF%OP;thntmhlch
negl ects "burst- erdrpreveﬁofﬁhﬁé@ Saldit t@NERte6dhB8! caeRenst @blarmow quality
transm ssion i s recognised. - SpeC|f|caIIy if alin [err] error rate is 15
identified the errgfated cinforhation |indilsahhelt Qeofnpdd foams8sS. Al three-
error rate occurrences are notified.to MCS via the DLT status processor and
AMU.  The eriThe EnvomBaterMonikeorulti pl exes the other line alarns onto
status lines and includes the 5-bit DLT address. 20 = Switch-Related DLT
Functions The swi tIhe rieask «f Ofbe fepRer onete ampnifeos igr §0 analyse

the "errors” signal from the line interface circuitry

in order to specifically identify three error rates,
1 in 10%, 1 in 10%, and 1 in 10°. It is located in the
10 alarm equipment AE and consists of sampling, counting
" ‘and persistence-timing logic; this operates according to
en'alsorithm-Which neglects "burst-error" conditions but
ensures that consistent low quality transmission is
recognised. Specifically if a'l in,lOB-error rate is
15 identified the error rate monitor will diseble the input.
to DSS. All three error rate-occurreﬁces'are.ﬁotified
te MCS via the DLT status processor and AMU. The error
| rateimonitor also multiplexes the other line alarms onto
status lines and includes the S-bit DIT address.
20  Switch-Related DLT Functions -
The switch-related DILT functions fall into three

- categories.
_:thosé'directly associatéd with theiduplicated
trunking, | _ | |
2% - those related to féult'location'generally,"
- those concerned with the-SwifchingPOffchannel

O "spare-bits".



' categoTles - those directly associated with the duplicated trunking, 25
- thoserelated to fault | ocation generally, - those concerned with the
switching of channel 0 "spare-bits ". -19-" Security Plane Selection
Foltow ng frane alignnent the DLT attaches parity to the.received speech
saﬁ'm es before they enter the dupl iTat®d=TST trunki ng planes. The transmt
side TS of 5 the DLT refers to the parity states of the channels
energing fromthe two securlty pl anes to determ ne.which should be
connected to the tr. . Using the conparator COW. The sanple

to be used is S HEHSHISGL00 tor PS. 10 ThIS secarity -
pl ane selection is r 5&&&9@ 3 ne
_ nultlplex Wher e tﬁgﬁb mgg£I on a h%$?§% ggléaﬁﬂﬁg
"broadcast i ng"gPfye f:?é&éﬁé@r&% K %ﬁfeélﬁ@f&fetieﬁes-ryﬂ%ef%ﬁeul d
rapidly affect many or all of the transmt 15 sel ectors, putting one

~conpl ete securdupl izl AST cfruwgeing NS £ne@l| TS etrSRsRit CHLQESTBCOE o
reliability onus on the renai ning plane. The parity-based pl ane-selector is

backed- up by dhe DI -yEfers ciantied parpby sdtatesmdod thetchannblas nenory.
20 If the two emerging coincident sanples are different but
-emerging from the two security planes to determine which
should be-connected to the transmit multiplex using the
- comparator COMP. The sample to be used is made by the
sample selector PS. | |
10 This gecurity plane selection is performed on a
per-channel basis for each 32 channel multiplex. Where
“the choice to be made oﬁ a per-multiplex basis, the
"brogdcasfing“-of a-fault from the receive side of the
trunking could rapidly affect many or all of the transmit
15 selectors, putting one complete secuiity plane out of use.
| There would then be an-excessive”feliability onus on the
- remalnlng plane. ) _
The parity-based plane—selector is backed—up by an
inter-plane channel comparator and a historic bias memory.
20 If the two emerging coincident samples are different but
both carry good or bad parity, the comparator detects
the difference and reference is made to the historic bias
memory; its record of previous relative performance of thé
two planes is used to bias the direction of the chanﬁel
25 selector. |
Channel conscious parity selection of output channels
. ' provides protection against a high proportlon of
faults, i.e. :=- '



Sgarry good or bad parity, the conparator detects the difference‘dhd‘ﬁ
gnce is made to the historic bias nenory; its record of previous * .,
a/'ve performance of the two planes is used to bias the direction of the
clarfnel 25 sel ector. Channel cons&éous,parity-selection of out put - e
channel s provi des protection-agai nSt Ri.gh proportion of faults, i.e. :- il
-20- - those due to corruption of |oss of a channel in its passage through
a trunking plane. - those caused by a control hardware fail ure which,

detected by the CQDtﬁ%%SéOQﬁ& *BSEBEruﬁFggg-qg los&edi‘éﬂéﬂgﬁdéy check on

store or crosspoint addresses), forces arity onto the speech

hi ghways. Until najnb@nfﬁgepggggé@hghrghghtggtﬁugkgggp 1@mhdlas detected a
fault (e.g. by parity or- discrepancy) and 10 - | ocated the source (e.g. by
path trace identifyitigosenyguge@gbyat cbpsichl) hatridwalle! faddtr e is sol el y
responsible for correcting the errors.: Once the fault has been | ocated,
the associ ated trunkihichs deteetiedoby- the- sontirod’ Uowichd tisedef i on of

i dl e code and "bad" 15 arity in the appropriate location.of the

transm t5ti meswit ch. (Fh@e I£E’ pardimi sbeckhpn sGoTef oFecnosSpaiate as
distinct froman error conditéon and thg DLT error correction logic is

rel eased to deal -wit#idue88a8dnt forces "bad” parity onto the .

speech highways.

- Until maintenance softw#ré; via the AMU function
has detected a'fgult (e.g; by'parity.or discrepancy) and
10 located the source (e.g. by path trace'identifying |
.converging switchpaths), tﬁe DIT hardware is solely
responsible for correcting thé-érrors.- Once the fault
- has been located, the,associated trunking is marked "oubt-
- of—service“ by the insertion ofiidle code énd."bad"‘

' 15" parity in the appropriate locafion of the transmit
timeswitch. The'ﬁLT-recbgnises this out-of-service state
as distinct from sn error condition and the DLT error
cofﬁection-logic ié released to deal with_subséquent

_errors, - i.e. its histérié.bias and channel selector
20 circuitry has more definite iniormation which to continue

operation.



D N
errorst *®i.e. its historic bias amctor circuitry has
nor e, deflnlte I nformati on which ‘\mm \m tion, A _ '
teleconnunlcatlons exchange hand e Wi \d si*on nultlplex digital - <
information and including (i) a pIurallty of digital line term nation

un| , each termnating a single brd?rectlonal time division multiplex
dlgltal exchange line, (ii) a tine space sw tching network and (i) at

| east one alarm ‘nmgnitor unit and each digital line termnation unit is
served by oneeqf Iarn1nnn|tor units and includes error detection neans
and for alarmco ni cati on purposes conmunicates with its al arm nonitor

5{“9? cal P?Riiaéffﬁfﬁ%%%w@égﬁ%ég%%w' & 0 1 “ﬁ#vﬁ%ﬁsi%%“h
ani ¢ and eacinRREE AEEEGHE LAPEr Rt ﬂﬂfdé%%g@’z‘yafé?ﬁgl”?l?ni
term nation ?1'11‘:41%. gofl'@l Eﬁsﬂ?ﬂ% 4 % ihee&&ﬁr m noni t or

unit includes neans nonirtoring

t el ecommuni cafy é:% iy éé?(%ﬁ“&esﬁﬁéﬂédbﬂa_%c@l%&iﬁl %"”%%%f@ncﬂmﬁ lex

hi ghway .is use ni cat e” mai nt enance conman e alarmnonitor
unit to the ﬁ%?ﬂﬁﬂl'éi&héﬁé@‘ﬂﬂﬁéon(ﬂﬂDtﬁ ﬁimeqéﬁ&éﬁ“ﬁﬁ&%@ﬁﬁﬁg0ﬁ§twork

exchange according to claiml or 2°in which the di"gital line termnation
units are di vinded {iiE ) £ OLPssaneneagh agmomdrdftadt dirit dhdesach digital

line termination unit is served by one of the alarm
monitor units and includes error detection means and
for alarm communication purposes communicates with its
alarm monitor unit using status and command time division
multiplex highways and each digital line termination unit
is allocated an address.indicative of a discrete channel
in the status time division multiplex highway serving
the unit and each channel includes an alarm bit'controlled
by the digital line termination unit having the correspond—
ing address and the alarm monitor unit includes means fo;
monitoring the alarm'blts.
2. A telecommunications exchange accordlng to ¢laim l
in which the command hlghway is used to communlcate
maintenance commaends from the alarm monltor unit to the

| digital lire termination units.
3. A telecommunications exchange according to.claim 1
or 2 in which the digital line termination units are |
divided into groups and'eéch group of digital line
termination units is served by an alazﬁ interface unit
which includes means forfselecting one of the digital line

termination units, it serves exclusively to transmit alarm



ation units is served face unit which incl udes fremns
.oz/gs l'-ecting one of the di gﬂ“slm"m mnnmtion units,.it serves %
xel'ysively to transmt alarnt ¢©-22- mnsormation to the status hi ghway in
onse to informati on conmunicated to the alarm interface-unit fromthe—.
alarm moni tor unit over the commarmd 38 ghway.. 4. A tel ecommuni cati ons
exchange substantially as described with reference to the acconpanyi ng

drawi ngs. The text of the specification has bee reproduced by photocopying
t he applicants_original pescript. Lt contain a few anendnments which
are dlfticul {AFETRERROR BHhELS, Aarms (HENAT JO BRI S hose
amendment s TR ¢Ben bR BECLEHnAhi kAT oY U8 Yt Yrd:AE LR L8Pk

from the alarm monitor unit over the command highway.

4, A telecommunications exchange Substantially as
described with referenc'e to the accompanying drawings.

: .tct' of the pecification bas been Teproduced by photocopying . the applicsnts original
?y;omta:f ::-“:aa.:- amendoents which ere &lfficalt to read. The oziginal
typescript containing these amendments nay be inspected an the premises of the Patent Cffice _



