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General1.

Introduction
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incontainedinformationThemaintenance.system
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available.isasdetailmuchasintogoorsystem
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Time-SlotExpandedthetochanges
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1.04 yourwelcomesTechnologiesLucent
Yourdocument.thisoncomments
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1-800-334-0404.Service,Hot-LineComment
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maydocumentsreferencedandappendixes,

TechnologiesLucentthefromorderedbe

URL,thisusingbyCenterInformationCustomer
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methods.

a. Employees:TechnologiesLucent Lucent
FormmailshouldemployeesTechnologies

Lucentthefromavailable1-80.80,IND
Center,InformationCustomerTechnologies

address:followingtheto

CustomerTechnologiesLucent
CenterInformation

DepartmentEntryOrderAttention:
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19901BoxO.P.
46219-1999IndianaIndianapolis,

or
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NOTE:
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TechnologiesLucentthefrom

Center,InformationCustomer
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bemustUnit/DivisionBusiness
billingrequiredallandidentified

provided.bemustinformation

b. AT&T: callingbyordersSubmit
1-800-566-toordersfaxor1-800-432-6600

9568.

c. (LEC):CarrierExchangeLocal Orders
Technicalyourthroughprocessedbeshould
(TIRM)ManagementResourceInformation
identitytheofunsureareyouIfcoordinator.

1-888-LUCENT-8.callcoordinator,yourof

d. Government:Federal mustordersThese
CenterTechnologiesLucentthetofaxedbe

number:followingtheusing

1-800-566-9568Call:

e. Others:All 1-888-LUCENT-8.Call
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1.06 thethatensuretomadeiseffortEvery
andcompleteisdocumentthisininformation

However,printing.oftimetheataccurate
change.tosubjectisinformation

1.07 documentthisincontainedinformationThe
follows:asorganizedis

—1Parta. General purpose,thedescribes
operationalandcharacteristics,general
Switch.4ESStheofcharacteristics

—2Partb. OverviewSystem acontains
4ESStheofoverviewsystemhigh-level

identifiesoverviewhigh-levelThisSwitch.
inand,systemtheofareasfunctionalthe

operationsthedescribesterms,general
area.eachbyperformed

—3Partc. Description—Equipment
OfficesDomestic Switch4ESSidentifies

Aoffices.domesticinusedequipment
thedescribesbrieflydescriptionphysical

equipment.thisoffunction

—4Partd. Description—Equipment
CenterSwitchingInternational identifies

usedequipmentSwitch4ESSadditionalthe
Acenter.switchinginternationalanin

thedescribesbrieflydescriptionphysical
equipment.thisoffunction

—5Parte. Description—Functional
OfficesDomestic functionalacontains

equipmentSwitch4ESStheofdescription
andPoweroffice.domesticainused

part.thisinincludedarecircuitspower-alarm

—6Partf. Description—Functional
CentersSwitchingInternational acontains

4ESSadditionaltheofdescriptionfunctional
internationalaninusedequipmentSwitch

center.switching

—7Partg. ProcessingCall calldescribes
view.ofpointhardwareafromprocessing

forusedsystemthethroughpathsAll
varioustheemployingtrunksswitching

identified.aremethodssignaling

—8Parth. Software systemacontains
thedescribespartThisoverview.software

controloffeaturesandorganization
operatetorequireddataofficeandprograms

system.the

—9Parti. Maintenance systemdescribes
philosophy.andobjectivesmaintenance

acronymsandabbreviationstheoflistAj.
locatedisinformationthisthroughoutused

document.thisofendtheat

arereferencesdocument,thisofpartscertainIn
forPracticesTechnologiesLucentothertomade

toreferinstances,theseIninformation.additional
toindexnumericaldivisionalappropriatethe

referencedtheofavailabilitythedetermine
documents.

1.08 aasconsideredoftenisSwitch4ESSThe
controllingitsandnetworkswitching

4ESSentirethecoversdocumentThisprocessor.
terminalofdiscussionsincludesItcomplex.Switch

andserviceequipment,interfaceequipment,
systems.relatedandequipment,support

WARNINGFCC

cananduses,generates,equipmentThis
notIfenergy.(RF)frequencyradioradiate
thewithaccordanceinusedandinstalled

mayenergyRFthismanual,instructions
Thecommunications.radiowithinterfere
tofoundandtestedbeenhasequipment

computingAClassaforlimitsthewithcomply
FCCof15PartofJSubparttopursuantdevice

providetodesignedarewhichRules,
interferencesuchagainstprotectionreasonable

ainoperatedisequipmentthewhen
operationHowever,environment.commercial

likelyisarearesidentialainequipmentthisof
atuser,thecase,thisIninterference.causeto

whatevertaketorequiredisexpense,ownhis
thecorrecttonecessaryarethatmeasures

interference.
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1.09 LucentthebydevelopedwasdocumentThis
andTrainingCustomerTechnologies

Organization.ProductsInformation Lucent
tosuccessorthetosuccessortheisTechnologies

SystemsNetworkAT&Tofassetsandbusinessthe
unit.business

Purpose

1.10 electronic,completelyaisSwitch4ESSThe
4ESSThesystem.switchingsolid-state

tandemandtollfordevelopedwasSwitch
3,2,1,classaasusedbetoapplicationsswitching

replacementaprovidessystemThisoffice.4or
tolltoll,electromechanicalexistingforvehicle

offices.tandemlocalandtandem,

CharacteristicsGeneral

1.11 tollelectronic4-wireaisSwitch4ESSThe
aemployingsystemswitchingtandemor

digitaltime-division/space-division,solid-state,
theprovidesSwitch4ESSThenetwork.switching

SystemsCrossbar4Ainavailablefeatures
Insystems.translatorelectronicwithequipped

aprovidesalsoSwitch4ESStheaddition,
theseAmongimprovements.ofnumbersignificant

service,ofspeedimprovedcapacity,increasedare
tocapabilitygrowthfullandspace,floorreduced

alsocanSwitch4ESSThecapacity.maximum
center.switchinginternationalanasserve

1.12 asProcessor1BtheusesSwitch4ESSThe
systemTheprocessor.controllingprimaryits

storedbycontrolledisandautomatedfullyis
1BTheProcessor.1Btheinprogramscomputer

AttachedanasComputer3BtheusesProcessor
functions,specificfor(APS)SystemProcessor

commonThedata.storefileofstoragetheassuch
4ESSthebyusedalsois(CNI)interfacenetwork

ringCNItheofapplicationSwitch4ESSASwitch.
toadditionIn(CCS).signalingchannelcommonis

Computer,3Bandring,CNIProcessor,1Bthe
tousedareprocessorssignallogicwired

time-consumingandrepetitivetheaccomplish
answerrequests,servicewithassociatedfunctions

transmission.digitandcollection,digitdetection,

theofcapabilitiestheincreasefacilitiesThese
nocontainsnetworkswitchingtheSincesystem.
isandcomponentsswitchingelectromechanical

theProcessor,1Bhigh-speedthebycontrolled
ofspeedimprovedgreatlyaoffersSwitch4ESS

service.

1.13 ahasnetworkswitchingSwitch4ESSThe
trunk107,520ofcapacitymaximum

theseofpercent5Approximatelyterminations.
circuits.serviceforusednormallyareterminations
perattemptscall598,000switchessystemThe

seizures)(trunkattemptscall670,000orhourbusy
ofloadacarrycansystemThehour.busypeakper

lesswithhourperhundred-call-seconds1,700,000
typeTheloss.matchingtrialfirstpercent0.5than

officeSwitch4ESSabyprocessedcallsof
systemtheofcapacityeffectivethedetermines

varyofficesSincelimits.statedthesewithin
characteristics,trafficindividualtheirinsignificantly

capacityreal-timeofexpressionmeaningfulmorea
torequiredtimerealtheoftermsinexpressedis

tosignalingchannelcommonbasicaswitch
Thiscall.(CCS-to-CCS)signalingchannelcommon

basicequivalentancalledismeasurementofunit
ofunitthisinExpressed(EBCU).unitcall
attemptscallhourbusypeakthemeasurement,

606,000isofficeSwitch4ESSaofcapacity
aofsizethelimitingfactoroverallTheEBCUs.

attempts.callofnumbertheisofficeSwitch4ESS
Switch4ESSofmajoritythedata,currentonBased

real-timethereachtoprojectedareoffices
workingaatEBCUs)(606,000limitation

trunks.80,000aboutofcapacitytermination

1.14 bothfordesignedisSwitch4ESSThe
aOnlyflexibility.growthandoperational
switchtorequiredisequipmentofamountminimum

Additionaltrunks.ofnumbersmallrelativelya
toaddedreadilybecansoftwareand/orequipment

theincreasetoofficeSwitch4ESSexistingan
beenhassystemThecapability.trunk-handling

andtechnologycircuitintegratedusingdesigned
Thesetechniques.high-technologyother

ahandletoSwitch4ESStheenabletechniques
floorlessrequiringwhiletrunksofnumberlarge

electromechanicalconventionalthanspace
ofnumberaservicecanSwitch4ESSAsystems.
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electromechanicalseveraltoequivalenttrunks
space.floorlessmuchrequiringwhileinstallations

1.15 call-processingreliableprovidetoorderIn
orframesSwitch4ESScriticalcapability,

athatsoconfiguredorduplicatedeitherareunits
seriouslynotdoesunitorframeoneanyoffailure

interfacessystemCriticaloperation.systemaffect
thatsoduplicatedalsoareSwitch4ESSthewithin
orsignaltransferringinencounteredproblemany

systemainresultnotdoesinformationcontrol
arebutduplicatednotaretrunksIndividualfailure.

aretrunksFaultybasis.routineaontested
4ESSofcapabilityOperatingrepair.foridentified

maintenancebycheckedregularlyisframesSwitch
orframesmalfunctioningdetected,Whensoftware.

instances,someInservice.fromremovedareunits
thereplacetolineonswitchedisframestandbya

spareainstances,otherInframe.malfunctioning
normallyfunctiontheorlineonswitchedisunit

anothertoassignedisunitfailedthebyperformed
Facilitiesfunction.theperformingofcapableunit

theofoperationoverallmonitortoprovidedare
overcontrolmanualexercisetoandSwitch4ESS

operation.its

1.16 thecomprisewhichframesindividualThe
constructedanddesignedareSwitch4ESS

FASTECHandtechnology1Ausing 
units.hardwaretelecommunicationmulticomponent

bothofusetheonbasedaretechnologiesThese
electronicconventionalandcircuitsintegrated

functionalpossible,Whenevercomponents.
orpackscircuitplug-inonorganizedarecircuits
ofupmadebemaycircuitsFunctionalmodules.

circuitsintegratedand/orcomponentsindividual
inplug-Thesepacks.circuitplug-inonmounted

unitsframeintopluggedturn,inare,packscircuit
function.frameoverallanperformtodesigned

intraframeviatogetherconnectedareunitsThese
abeyondextendwhichconnectionsAnywiring.

interframetoupbroughtareframeparticular
frame.eachoftoptheatlocatedconnectors
areframesbetweenconnectionsSystem

connectorizedpreassembledusingaccomplished
beyondextendthatconnectionsSystemcables.

atconnectorizedareequipmentSwitch4ESSthe
only.endequipmentSwitch4ESSthe

1.17 interconnectingpreassembledtheofUse
requiredtimeofamountthereducescables

initialsimplifiesandinstallationequipmentfor
realizedalsoaresavingsSignificanttesting.system

antoaddedareframesequipmentadditionalwhen
capacity.call-carryingitsincreasetoofficeexisting

itmakeinterconnectionsprefabricatedThese
theofcomponentsvariousinterconnecttofeasible

Switch4ESSaenablesThisfactory.theatsystem
testssystempreliminarytosubjectedbetooffice

greatlyThisinstallation.forshippedbeingbefore
interval.testingon-sitethereduces

1.18 fabricationinemployedtechnology1AThe
forprovidesequipmentSwitch4ESSof

thanratherhighfeet7arethatframesequipment
7-feetTheframes.11-feet-6-inchconventionalthe
topersonneloperatingforeasieritmakeframes

7-feettheseaddition,Inequipment.theonwork
ashighasceilingsrequirenotdoframes

forprovidesThisframes.telephoneconventional
newwheneconomyspaceofficeadditional

involved.isconstruction

1.19 operatesequipmentSwitch4ESSThe
specifiedasenvironmentaninsatisfactorily

760-555-151,and760-555-150in Atmospheric
SpaceEquipmentTelephoneforEnvironment The.

thesesummarizesinformationfollowing
requirements:

range:temperatureRecommended
F100˚toF40˚

range:humidityRecommended
percent55topercent20

range:temperaturetermShort
F120˚toF35˚

range:humiditytermShort
percent.80topercent20

forspecifiedaremeasurementsTemperature
theofcentertheatlevelfloorabovefeet5points

asdefinedarelimitstermShortaisles.equipment
maximumannualanwithintervalsmaximum3-day

recommendedThedays.15exceedtonot
SystemMaintenanceCircuittheforenvironment

follows:asis3)(Part
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F80˚toF60˚range:Temperature

percent.60topercent40humidity:Relative

heatofamountthedensity,equipmenttoDue
greaterisequipmentSwitch4ESSbydissipated
byareasimilaraindissipatedheatthethan
devices.switchingelectromechanicalconventional

systemscoolingcapacityhigherreason,thisFor
offices.Switch4ESSinrequirednormallyare

1.20 totailoredbecanofficeSwitch4ESSThe
situationsmarketvariousofneedsthemeet

ofsummaryAfeatures.optionalofselectionthevia
isSwitch4ESSthewithavailablefeaturesall

234-090-500,inprovided FeatureSwitch4ESS
Handbook.

CharacteristicsOperational

1.21 manybycharacterizedisSwitch4ESSThe
characteristics.operationaluniqueitsof

indescribedarecharacteristicsoperationalSeveral
paragraphs.followingthe

SignalingA.

General

1.22 theidentifiesthatinformationaddressThe
classifiediscallparticularaofdestination

thistransmittinginusedmethodthetoaccording
canSwitch4ESSTheoffices.betweeninformation
ofanyusingofficesswitchingotherwithinterface

signaling:ofmethodsbasicfollowingthe

signaling(MF)Multifrequency

signaling(DP)PulseDial

signaling(DTMF)MultifrequencyToneDual

signaling(CNI)InterfaceNetworkCommon
TUP,CCITT7ISUP,(CCS7protocols

Q.931).INUP,CCITT7

1.23 bysupportedsignalingoftypesspecificThe
include:Switch4ESSthe

signalingmultifrequencyAmericanNorth

signalingpulsedialdecadicAmericanNorth

TelephoneandTelegraphInternational
signaling5(CCITT)CommitteeConsultative

signaling6CCITT

signaling(DTMF)MultifrequencyDual-Tone

signaling(CNI)InterfaceNetworkCommon
protocols.

1.24 anasfunctioningofficeSwitch4ESSThe
is(ISC)centerswitchinginternational

signalinginternationalmajorthewithcompatible
alsoarecentersswitchingInternationaltypes.
incomingdomesticfromdigitsreceivingofcapable

issignalingoftypeEachstages.twointrunks
paragraphs.followingtheindescribedbriefly

MultifrequencyAmericanNorth
Signaling

1.25 multifrequencyAmericanNorthThe
signaling)R1-typeasknown(alsosignaling

tocombinationstoneinband2-out-of-6uses
Theinformation.signalingtherepresent

1500,1300,1100,900,700,areusedfrequencies
15providesprotocolsignalingThisHz.1700and

follows:ascombinationssignalunique

Hz)900and(7001Signal
1digittherepresents

Hz)1100and(7002Signal
2digittherepresents

Hz)1100and(9003Signal
3digittherepresents

Hz)1300and(7004Signal
4digittherepresents

Hz)1300and(9005Signal
5digittherepresents

Hz)1300and(11006Signal
6digittherepresents

Hz)1500and(7007Signal
7digittherepresents
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Hz)1500and(9008Signal
8digittherepresents

Hz)1500and(11009Signal
9digittherepresents

Hz)1500and(130010Signal
0digittherepresents

Hz)1700and(70011Signal
inwardinternationaltherepresents

signaloperator

Hz)1700and(90012Signal
operatordelayinternationaltherepresents

internationalspecialcertainInsignal.
representtousedissignalthisapplications

signal(end-of-pulsing)STthe

Hz)1700and(110013Signal
and(start-of-pulsing)KPtherepresents

start-of-pulsing)(internationalKP1
signals

Hz)1700and(130014Signal
(internationalKP2therepresents

signalstart-of-pulsing)

Hz)1700and(150015Signal
STinternationaltherepresents

signal.(end-of-pulsing)

1.26 orreceivingofcapableisSwitch4ESSThe
plusdigitsMF11ofmaximumatransmitting

(end-of-pulsing)STand(start-of-pulsing)KP
languageandST,KP,plusdigitsMF(14signals

toorfromoffices)internationalfordigit
4ESSThecall.eachforofficesinterconnecting
thesereceiveortransmitcanequipmentSwitch
second,perpulsestenorsevenofrateaatpulses

theofrequirementstheupondepending
offices.interconnecting

1.27 theof11toupdeletecanSwitch4ESSThe
internationalfor(14digitsMFincoming

withdigitsaddressremainingtheprefixandoffices)
digits.additional6toup

PulseDialDecadicAmericanNorth
Signaling

1.28 ofcapableisSwitch4ESSacall,eachFor
11ofmaximumatransmittingorreceiving

Theoffices.interconnectingtoorfromdigitsDP
term decadic pulsesthewhichatratethetorefers

transmitsequipmentSwitch4ESSThesent.are
Thesecond.perpulses10ofrateaatpulsesthese

off-anwithpulseon-hook60-msaispulsedigit
receivedarepulsesThese40-ms.ofintervalhook

4ESSThesecond.perpulses12toupofrateaat
DPincomingtheof11toupdeletecanSwitch

withdigitsaddressremainingtheprefixanddigits
digits.additional6toup

Signaling5CCITT

1.29 dualoftypeaissignaling5CCITTThe
onusedsignalingsupervisoryfrequency

conveyssignalingThistrunks.international
dial,start(seizure,signalsinformationsupervisory
oneofconsistingothers)anddisconnect,answer,

ain2600-Hz)and/or(2400-Hztonestwoor
transceiversignalinglineSpecialmode.compelled

Forrequired.aresoftwaresupportandplug-ins
theusessignaling5CCITT(digits),signalsaddress

astonesmultifrequencyofcombinationssame
10[nominallyratefasteraatbutsignalingdomestic

pps].7withcomparedas(pps)secondperpulses
isofficeSwitch4ESSainhardwareexistingThe

signaling.oftypethiswithcompatible

Signaling6CCITT

1.30 4ESSinemployedsignaling6CCITTThe
iscentersswitchinginternationalSwitch

domesticinusedsignalingCCISoldthetosimilar
ontransmittedisinformationsignalingTheoffices.

theHowever,path.signalingdedicatedseparatea
forformattheandtransmitteddigitsofnumber

unique.issignaling6CCITT

SignalingMultifrequencyDual-Tone

1.31 optionallybecanSwitch4ESSThe
dual-tonesupporttoequipped

directlybetweensignaling(DTMF)multifrequency
4-on(PBXs)exchangesbranchprivateconnected

Thetrunks.digitalT1directandanalogE&Mwire
wink-start2-wayincludescapabilityDTMF

nonwink-ontonedialofgenerationaddressing,
ofreceptionandgenerationtheandtrunks,start

Dual-tonedigits.DTMFofsetfullthe
touch-tonecalled(formerlysignalingmultifrequency
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onofficesendlocalbyusedcommonlyissignaling)
multifrequencyDual-toneloops.subscriber

2-out-of-8ofsetstandardizedausessignaling
unique16toassignedcombinationstoneinband

DTMFstandardizedThedigits.alpha/numeric
1336,1209,941,852,770,697,arefrequencies

Hz.1633and1477,

InterfaceNetworkCommon
ProtocolsSignaling

1.32 theprograms,genericlaterand4E11With
thesupporttoequippedisSwitch4ESS

Specificring.(CNI)InterfaceNetworkCommon
beenhaveprotocolssignalingandsignaling

CNIthewithinterfacetheusewhichdeveloped
ring:

ProtocolCCS7

ProtocolQ.931

TUPCCITT7

INUPCCITT7

SignalingChannelCommon

1.33 ais(CCS)SignalingChannelCommon
address,allwhichinsystemsignalingdigital

awithassociateddatacontrolandsupervisory,
overtransmittedistrunksvoiceofgroupdedicated

minimumbasicThepaths.signalingseparate
theincludessystemCCSaforconfiguration

following:

systemscontrolprogramstoredTwo
(SPCSs)

signalingthetodedicatedlinksInteroffice
path

toprotocolsametheusingnodesTwo
twothebetweeninterfaceanprovide

pathsignalingtheandSPCSs

voice/datathetodedicatedlinksInteroffice
path.

1.34 followingtheprovidesystemsCCSThe
systems:signalingin-bandoveradvantages

speedsdisconnectandset-upcallIncreases

customerstodelaypost-dialingReduces

timeholdingequipmentswitchingReduces

signalingoftypesadditionalTransmits
controlinformation,(routinginformation

others)andinformation,

signalingdedicatedforneedtheEliminates
trunksvoiceindividualforhardwarecircuit

typesvarioustransmittinginflexibilityAllows
data.networkandinformationsignalingof

1.35 ofconcepttheutilizesSwitch4ESSThe
providetosignalingchannelcommon

increasingevertheformethodssignalingefficient
switched.beingdataoftypesvariousandamounts
switchingothertointerconnectedisSwitch4ESSA

pointstransfersignalvialinkssignalingbyoffices
CNIandSTPTheequipment.ringCNIand(STPs)

ChannelCommonthesupportsequipmentring
protocol.(CCS7)7Signaling

ProtocolISUPCCS7

1.36 toreferred(commonlyprotocolCCS7The
NetworkDigitalServicesIntegratedtheas

Switch4ESStheinprotocol(ISUP)PartUser
thewith2STPstheinterfacetousedisapplication)

CNItheviamadeisinterfaceThisSwitch.4ESS
as:definedbecanprotocolCCS7Thering.

layers:functionalseparatefourintoDivideda.

MessageLinkDataSignaling—1Layer
parttransfer

messageLinkSignaling—2Layer
parttransfer

MessageNetworkSignaling—3Layer
parttransfer

ControlConnectionSignaling—4Layer
Part.

transmissionhigh-speedProvidesb.
kb/s)64and(56

lengthformatmessagevariableaProvidesc.
bytes)256to(up
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forroutingcodepointdestinationProvidesd.
network.thethroughmessagesall

ProtocolQ.931

1.37 out-of-bandforallowsprotocolQ.931The
customeronPBXabetweensignaling
physicalTheSwitch.4ESStheandpremises

dividedisnetworkandPBXthebetweeninterface
channels:oftypestwointo

(B-Channels)ChannelsBearera.

(D-Channels).ChannelsDatab.

informationcustomercarrytousedareB-channels
D-channelsothers.andvideo,data,voice,assuch

whichdatacontrolandsignalingcarrytousedare
TheseB-channels.oninformationthemanages

anddefinedbeenhaveD)and(Bchannels
andTelegraphInternationalthebystandardized
group.(CCITT)CommitteeConsultativeTelephone

aasdefinedbeenhaskb/s64ofratedatadigitalA
D-andB-thebothforblockbuildingfundamental

beenhaveinterfacesmajoraddition,Inchannels.
aandD-channeloneofconsistwhichdefined

hasinterfaceprimary-rateAB-channels.ofnumber
whichgroupCCITTthebystandardizedbeen

D-onebysupportedbetoB-channels23allows
atHowever,rate).primaryD+(23Bchannel

toupsupportcanD-channelacapacity,maximum
B-channels.40

1.38 clearkb/s64providesB-channelEach
primary-ratethetoadditionInaccess.digital

becanB-channelsD),+(23Binterface
channels.ratedatahigherprovidetoaccumulated

ratedatahighertheD-channels,andB-withAs
bystandardizedandidentifiedbeenhavechannels

high-data-standardizedExistinggroup.CCITTthe
following:thearechannelsrate

channelsH0kb/s384

channelsH11kb/s1536

Northinused(NotchannelsH12kb/s1920
America).

forallowsprotocolsignalingout-of-bandQ.931The
theoffersandinformationmoreofexchangethe

newmanywithcustomertheprovidetoopportunity
features.additional

(TUP)PartUserTelephone7CCITT
Protocol

1.39 isprotocolTUP7CCITTinternationalThe
administrationforeignwithinterfacetoused

theasfeaturessametheprovidetonetworks
andnetworksdomesticforprovidesprotocolCCS7

AATMEviacapabilitiestestingtrunkprovidesalso
Computer3Btheviaoutputtypetelemetrytests;

and(ICDR),RecordingDetailCallInternationalfor
(ISUP)partusernetworkdigitalservicesintegrated

transitfor(CCS)signalingchannelcommonand
network.domesticthewithincalls

IntegratedInternational7CCITT
PartUserNetworkDigitalServices

1.40 (INUP)ISUP7CCITTinternationalThe
foreignwithinterfacetousedisprotocol

sametheprovidetonetworksadministration
7CCITTtheascapabilitiessignalingenhanced

networksinternationalforprovidesprotocolTUP
capabilitiessignalingCCS7domesticextendtoand

INUP7CCITTThenetwork.internationalto
andimprovingforflexibilitytheprovidessignaling

CCITTTheServices.InternationalAT&Tevolving
User-to-Usertheenhances3phaseINUP7

theintroducesand1Service(UUS)Signaling
IdentificationLineConnected

capabilities.servicePresentation/Restriction

AccessEqualB.

1.41 officeendallows(EA)accessEqual
digitsofnumbersamethedialtosubscribers

severalofoneanytoaccessobtainto
chosenpreviouslywerethatcarriersinterexchange
providenotdowhichofficesEndsubscriber.theby

nonconformingcalledaresignalingaccessequal
arrangementscurrentThe(NCEOs).officesend

toAccessNCEOs.forusedbetocontinuewill
byprovidedbemaytrunksconnectingtolltandem

access.traditionalandaccessequalboth

1.42 providedisaccessequaloffice,endtheAt
GroupFeaturecalledgroupsfeaturetwoby

providesBGroupFeatureD.GroupFeatureandB
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=(XXX950-0/1XXXdialingbycarriertoaccess
DGroupFeaturecode).identificationcarrier

presubscribedthroughcarrieratoaccessprovides
(XXX-(10XXX)codeoverrideanthroughorlines
digit10atoprefixedcode)identificationcarrier

notdoesthatofficeendAnnumber.directory
non-conformingacalledisaccessequalsupport

C.GroupFeatureinisandofficeend

1.43 carrieravailabletheincreasetoorderIn
identificationcarrierthecodes,identification

digits.fourtothreefromexpandedbeingarecodes
follows:ascodesaccesscarrierthechangesThis

accesscarriertheB,GroupFeatureFor
950-to950-WXXXfromchangediscode
XXXX0-9).=Xand0/1=W(WhereXXXX
Thiscode.identificationcarriernewtheis

4E15theinimplementedwaschange
program.generic

accesscarriertheD,GroupFeatureFor
4E18thewithdigitsfourtochangescode

program.generic

1.44 accessanasactingSwitch,4ESSThe
accommodatesnetwork,LECtheintandem

atoformat950-XXXXtheonbasedrouting
MessageAutomaticcarrier.BGroupFeature

indigitsfourtheincluderecords(AMA)Accounting
code.identificationcarrierthe

1.45 supportsfullyprogramgeneric4E10The
endconformingbygeneratedaccessequal

automaticforprovisionallowsaccessEqualoffices.
andcalleveryon(ANI)identificationnumber

directinternationaladdressingforprovides
becanANIThecalls.(IDDD)dialingdistance
prefixservice,ofclasslinebyprovidedoptionally

Thedialed.codeaccessserviceand/ordialed,
theonanalysisdigitperformmustSwitch4ESS

determinetocalleachonsequenceaddress
call.theservetorequiredisANIwhether

1.46 MFusingaccomplishedisaccessEqual
EAfollowingThetechniques.signaling

calls.domesticforusedisprotocol

tollseizesofficetandemoffice/accessEnda.
trunk.connecting

WINK-START.returnsSwitch4ESSTheb.

KP+[II+3/10outpulsesofficeEndc.
digits+ST.digits]+ST+KP+7/10

returnsSwitch4ESSThed.
ACKNOWLEDGEMENT-WINK.

paragraphthisof(c)StepinsequenceThe
twoofsequenceinformationanprovides
billing10-digitor3-aplusdigitsinformation

ofsequenceaddressanbyfollowed(ANI),number
STandKPThenumber.called10-digitor7-
signals,stopandstartMFstandardtherepresent

call,aonrequirednotisANIWhenrespectively.
theofonlyconsistssequenceinformationthe

signals.KP+ST

1.47 outboundforprotocolaccessequalThe
Switch4ESStollatocallsinternational

follows:assignalingofstagestwoprovides

tollseizesofficetandemoffice/accessEnda.
trunk.connecting

WINK-START.returnsSwitch4ESSTheb.

outpulsesofficeEndc.
KP+1NX+XXXX+CCC+ST.

WINK-secondreturnsSwitch4ESSThed.
START.

digits]KP+[II+3/10outpulsesofficeEnde.
+ST+KP+CC+NN+ST.

returnsSwitch4ESSThef.
ACKNOWLEDGEMENT-WINK.

1.48 equalreceivenotdoesSwitch4ESSThe
operatorrequiringcallsinternationalaccess

conformingbyroutedarecallsTheseassistance.
systempositionserviceoperatoratoofficesend

callinternationalanofstagefirstThe(OSPS).
identifies(c)Stepin1NXThedigits.9ofconsists

byfollowedisandcallinternationalanascallthe
and(XXXX)identificationcarrierinternationalthe

equaldomesticthewithAs(CCC).codecountry
insequenceinformationthesequence,access
notisANIwhenKP+STofonlyconsists(e)Step
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StepinsequenceaddressThecall.theonrequired
and(CC)codecountrydestinationtheprovides(e)

(NN).numbernational

MessageAutomaticCentralizedC.
Accounting

1.49 providecanofficeSwitch4ESSA
accountingmessageautomaticcentralized
offices5classinterfacingforservice(CAMA)

notisaccountingmessageautomaticlocalwhere
isSwitch4ESSThejustified.economically

automaticemploythatofficeswithcompatible
callingaidentifyto(ANI)identificationnumber

atoriginatingdataCAMAcases,theseInparty.
4ESSthetoappliedbemayofficesinterfacing

canSwitch4ESSThetrunks.CAMAviaSwitch
to(ONI)identificationnumberoperatorusealso

numberoperatorWhenparty.callingaidentify
atoroutediscalltherequired,isidentification

ServiceOperatoratoorpositionoperatorCAMA
operatorTheoperator.(OSPS)SystemPosition

viaSwitch4ESSthetodatatheappliesthen
interfaces.operator

AccountingMessageAutomaticD.
EntriesStandard

1.50 standardaccountingmessageAutomatic
betodatabillingenable(AMASE)entries

office.accountingrevenueatoteleprocessed
thetoapproachalternativeanprovidesAMASE

anofstateThetape.magneticaofgeneration
determinesswitch(ODA)assemblerdataoffice

magnetictheusesoperationbillingthewhether
messagetransfertomethodAMASEortape

Inoffice.accountingrevenueatodataaccounting
andcollectedisdatabillingmethod,AMASEthe

Attachedtheviaofficeaccountingthetosent
interfaceTheComputer).(3BSystemProcessor

accountingtheandComputer3Bthebetween
DialingDistanceDirectkb/s4.8aeitherviaisoffice

link.lineprivatekb/s56orb/s9600aorlink(DDD)
lineprivateorlinkDDDthebetweenchoiceThe

betodataofvolumetheonbasedislink
200,000thanmorehavingOfficestransferred.

kb/s56orb/s9600theusecalls-per-daybillable
links.lineprivate

AccountingMessageAutomaticE.
Recording

1.51 (AMA)accountingmessageAutomatic
forrecordAMAanproducesrecording

Switch.4ESStheenteringcallsoftypesvarious
caller,thebillingforusedbemayrecordsCall

fromcoststransportofrecoverycharging,access
recordorbillingothervariousfororcarriers,other

functionrecordingAMAThepurposes.keeping
capabilities:followingtheincludes

answeredanyforrecordAMAanProduce
theusingSwitch4ESStheenteringcall

directorprotocolsignalingaccessequal
PBXconnect

internationalforrecordAMAanProduce
calls

forrecordsAMAtwogenerateOptionally
trunksCAMAviaoriginatedcalls

theoutsideinitiatedcallstestRecord
networkinterexchange

SoftwareforrecordAMAanProduce
calls(SDN)NetworkDefined

switched-accessforrecordAMAanProduce
ServiceTelephoneAreaWideOutward

AreaWideInwardand(OUTWATS)
calls(INWATS)ServiceTelephone

time-of-whenrecordchangetimeGenerate
changed.isclockday

PlatformRecordingDetailCallF.

1.52 ansupportsprogramgeneric4E18The
(AMA)AccountingMessageAutomatic

PlatformRecordingDetailCallthewithadjunct
SmallprovidesfeatureCDRPThefeature.(CDRP)

NodesInterface(SCSI)InterfaceSystemComputer
NodesSINThesering.CNItheonNodes)(SIN

3Bthetotransmitteddatacallprocessor1Bcollect
overNodesSINthetosentisdataTheComputer.

convertedareblocksdatatheandlinksDMA3B
forwardsthenNodeSINThemessages.SCSIinto

Computer.Star-ServeratomessagesSCSIthese
Ascalls.activefordatathecollectscomputerThe

formatscomputerthedisconnect,callsactivethese
and/orAMAintocallsthefordatacompletethe
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records.(ICDR)RecordingDetailCallInternational
revenueatotransmittedarerecordsbillingThe

billingadditionalfordemandincreasedThecenter.
theofadvantagetaketoneededisrecords

1Btheofcapacityhandlingcalladditional
processor.

SwitchingDigitalBasicG.

1.53 theforprovidesswitchingdigitalBasic
64-kilobit-per-ofswitchingtransparent

Switch4ESSathroughsignalsbandwidthsecond
trunks.digitalofnetworkdedicatedaoveroffice

supporttonecessarycapabilitiestheprovidesThis
whichCapabilityDigitalCircuit-Switchedthe

Circuitduplex,full56-kb/s,end-to-end,provides
1Aand1No.Two-wireCapability.DigitalSwitched

SwitchedCircuittheserveofficesSwitchESS
kb/s,64addition,Insubscribers.CapabilityDigital

datarestrictedandclearkb/s1.5andkb/s,384
supported.aretransmission

1.54 full-rateforusedtrunks,datadigitalThe
whichtrunksdedicatedtwo-wayaredata,

theat(DIF)framesinterfacedigitalonterminate
signalingchannelcommonuseandSwitch4ESS

digitalThesupervision.andaddressingfor(CCS)
transmissiondataforrequiredisuseinterface

channelT1kb/s64aofbitssignalingthebecause
interfacedigitalThedata.forusedbemust

andbitssignalingA/Btheofusethedisables
M-ofinsertion(noreceivedasdatathetransmits

‘‘per-channel,aviaisfunctionthisofControlbit).
interface.digitaltheinmemoryinhibit-signaling’’

the‘‘one,’’aistrunkgivenaforbitstoredtheWhen
signalingoutgoingtheintoinsertednotisM-bit

usedtrunksmiscellaneousTheframe).(datadata
test(datatrunksdatadigitalthetestandaccessto
theofinsertionthethatrequirealsotrunks)access

afromcontrolledisTestinginhibited.beM-bit
Circuitassociatedanandstationworktrunk

Testing,or(CMS)SystemMaintenance
AdministrationandProvisioning,Operations,
terminal.input/output(TOPAS)System

(INWATS)Service800H.

1.55 routingincreasedprovidesService800The
withalongServices800thetoflexibility

andinterstatebothforservicescustomeradditional
servicetelephoneareawideinwardintrastate

capabilitysignalingdirectTheofferings.(INWATS)
Service800accesstousedisnetworkCCStheof
(DDD)dialingdistancedirectobtaintobasesdata
800Thecalls.Service800routingfornumbers

atprocessorsbyprovidedarebasesdataService
additionalThesites.pointtransfersignalselected

800theviapossiblemadeservicescustomer
Vertical800calledarebasesdataService

iscalltheofcodeareaoriginatingTheServices.
dataService800thetoquerytheinincluded

10-digitappropriatethereturnswhichbase(s)
canserviceThus,area.thatfornumbertelephone

basis.(NPA)areaplannumberaonprovidedbe
Services800ofexampleslimitedarefollowingThe

supported:becanthat

forusedbecannumber800advertisedOnea.
calls.intrastateandinterstateboth

supportedbecannumbers800Customizedb.
800-AIRLINE.assuch

service,changesormovesbusinessaWhenc.
tohavenotdoesnumber800advertisedthe

change.

NetworkDefinedSoftwareI.

1.56 allows(SDN)NetworkDefinedSoftwareThe
betocustomersPBXdigitaland/oranalog

VariousSwitch.4ESSthetoconnecteddirectly
plan,numberingcustomerassuchabilitiesSDN

arecodesauthorizationandinformation,screening
pointcontrolnetworkaincustomerthebyspecified

SystemManagementServiceaviabasedata
theoverCallspremises.customers’theonterminal

tollSwitch4ESStheviaroutedthenareSDN
theincustomerthebyspecifiedasnetwork

base.data(NCP)PointControlNetwork

InterfaceSpecialJ.

OperatorLeave-WordandInward
Trunks

1.57 inwardwithinterfacecanSwitch4ESSThe
outgoing,one-way,leave-word,andtrunks

Switch4ESSThetrunks.operatorwink-start,MF
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operatorsleave-wordandinwardwithinterfacecan
trunks.typeno-outpulsingandoutpulsingbothon
thesewithassociatedoperatorsserviceAuxiliary

variousinoperatorsoutwardassisttrunks
example:forfunctions,

busylineofVerificationa.

only)collectcoin(in-bandcoinsofCollectionb.

marineormobiletocallsofCompletionc.
stations.

completecanoperatorleave-wordtheaddition,In
tocustomerabytimeearlieranatoriginatedcalls

operator.thewithassociatedcentertollthe

TrunkDirectorCallAutomatic5No.

1.58 5No.awithinterfacecanSwitch4ESSThe
aistrunkThisTrunk.DirectorCallAutomatic

outpulsing.norequiringtrunkoutgoingone-way
indicationoff-hookanreturnnotdoesitNormally,

noisthereBecauseanswers.operatoranwhen
trunkdirectorcallautomatictheindication,off-hook

anasSwitch4ESSthetowinkoff-hookanreturns
bemustcheckintegrityThischeck.integrity

issubscriberabeforeSwitch4ESStheatreceived
trunk.thetoconnected

CircuitAccessOperatorEmergency

1.59 anallowscircuitaccessemergencyThe
emergencyanofcallscompletetooperator

isabilityThispoint.toll-switchingdistantatonature
todueavailablenotisaccessnormalwhenused

isaccessEmergencycondition.all-trunks-busyan
type-3aatoperatorAntrunks.analogtolimited

andsystemswitchingthebypasscanswitchboard
intopluggingbytrunkpreselectedatoaccessgain

appearance.switchboardassociatedan

Automaticto(INWATS)Service800
EquipmentDistributingCall

1.60 800incomingconnectcanSwitch4ESSThe
servicetelephoneareawide[inwardService

800terminatingatodirectlycalls(INWATS)]
5classathroughgoingwithoutcustomerService

officeSwitch4ESSthebetweentrunks,Theoffice.
areequipment,distributingcallautomatictheand

Thetrunks.E&M-typeorloopoutgoingone-way

directions.bothinidlewhenon-hookaretrunks
ofeitherSwitch,4ESSabyseizedistrunkaWhen

215Aoccur.canactionsdistinctandseparatetwo
± receivediswinkcheckintegrityoff-hook,ms75

forequipmentdistributingcallautomaticthefrom
verificationcarrieraiswinkThistrunks.carrier-type

winkcheckintegritynofacilities,metallicForsignal.
dial-pulsearetrunksoftypesBothused.is

digitService800validtheofAnytrunks.outpulsing
Switch.4ESSatoappliedbemaypatterns

aontranslatecanSwitch4ESStheHowever,
lastTherouting.determinetodigits9ofmaximum

notisformat10-digitincominganyofdigit
recordedisdataCallSwitch.4ESSabytranslated

allforentriesaccountingmessageautomaticvia
distributingcallautomatictocallsService800

ofindependentrecordedisdataCallequipment.
messageautomaticotheranyfromseparateand

orwhethermadeisrecordThisrecords.accounting
answered.iscallthenot

InterfacePBXDirect

1.61 branchprivatedigitaloranalogcustomer’sA
connecteddirectlybemay(PBX)exchange
capabilityPBXdirectTheoffice.Switch4ESSato

toSwitch4ESScarrierinterexchangeanenables
(SDN)networkdefinedsoftwareprivateaprovide

thevialocationsPBXcustomerseveralbetween
genericlaterand4E10Thenetwork.switchingtoll

2-withinterfacePBXdirectthesupportprograms
office5classtrunks—usingPBXanalog4-wireand

trunksT1PBXdigitalandcharacteristicssignaling
multifrequencytonedualin-bandorDPusing

touch-tone.(DTMF)signaling

1.62 tonedialsignaling,DTMFandpulseDial
DIF-E1abyprovidedissupervisionand

2-Standardcircuits.serviceDTMFwithequipped
terminatingpulsedial2-wireorE&M,4-wireorwire

tointerfaceelectricaltheprovideunitschannelD4
directlyterminatedisPBXdigitalAPBX.analogan

Signalingcomplex.DIF-E1thetolinesT1via
CNItheviaprovidedisPBXdigitalatosupervision

protocol.Q.931theusingring
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TimingK.

1.63 establishedbeenhavecriteriatimingCertain
afterinitiatedbetoactionsthedetermineto

orreceivedbeenhavesignalssupervisorycertain
office.Switch4ESSabytransmitted

SignalPermanent

1.64 signalpermanentaoffice,Switch4ESSaIn
signaloff-hookcontinuousaasdefinedis

Theinformation.addressbyfollowednot
uponbasedisprovidedtimingsignalpermanent

trunk.theonsignalingoftypeexpectedthe

MFincominganIf(MF):Multifrequencya.
digitMFfirstthewithrespondnotdoestrunk

Switch4ESStheafterseconds7to5within
digits,MFreceivetoreadyisitindicatedhas
signalpermanentgivenistrunkincomingthe
tone.reorderatoitconnectingbytreatment

19to15havetrunksMFoperatorIncoming
givenbeingbeforedigitsinputtoseconds

treatment.signalpermanent

trunkDPincominganIf(DP):PulseDialb.
12withindigitfirstthewithrespondnotdoes

hasSwitch4ESStheafterseconds16to
pulses,dialreceivetoreadyisitindicated

signalpermanentgivenistrunkincomingthe
tone.reorderatoitconnectingbytreatment

firsttheIf(DTMF):MultifrequencyToneDualc.
immediateanonreceivednotisdigitDTMF
15withintrunk(IDTS)starttonedial

tone,dialofapplicationtheafterseconds
permanentgivenbewilltrunkincomingthe

reordertoitconnectingbytreatmentsignal
receivednotisdigitDTMFfirsttheIftone.
10withintrunkstartwinkDTMFaon

winktheofapplicationtheafterseconds
givenistrunkincomingthesignal,start

connectingbytreatmentsignalpermanent
tone.reordertotrunkincomingthe

doestrunk5CCITTincominganIf5:CCITTd.
2withinpulseMFfirstthewithrespondnot

hassignalproceed-to-sendaafterseconds
theandofficedistantthetoreturnedbeen

hasofficedistantthefromtoneseizureinitial
sentissignalflashbusyaoff,turnedbeen

treatment.signalpermanenttheas

1.65 signalpermanentgivenistrunkaAfter
thedeterminesofficefar-endthetreatment,

anddisconnectedistrunktheuntilintervaltime
areofficesstep-by-stepManyservice.toreturned

permanentwithtrunksCAMAtimingofcapablenot
service.tothemreturningandtreatmentsignal

trunkCAMAadeterminesSwitch4ESStheWhen
permanentgivenisofficestep-by-stepafrom

trunkaasrecognizedisittreatment,signal
Switch4ESSThetreatment.specialrequiring

on-steadyabyfollowedwink,200-msasends
high-and-aintrunktheplacesandindicationhook

receivesofficestep-by-steptheWhenstate.wet
dialappliesittransition,on-hooktooff-hookthe

thenofficestep-by-stepTheloop.thetotone
thetowardon-hookgoingbytrunkthereleases
inoffice,Switch4ESSTheoffice.Switch4ESS

asolvesThisidle.totrunktherestoresturn,
trunksCAMAstep-by-steponoccurringproblem

remainsand1digitthedialssubscriberawhen
1(dialringingfromphonehispreventtooff-hook

bemustfeaturethisofApplicationslumber).for
notdowhichofficesstep-by-stepwithcoordinated

capability.timing-releaseahave

DialPartial

1.66 thewheneverexistsstatepartial-dialA
addressoneleastatreceivesSwitch4ESS

tousedisTimingdigits.addresstheallnotbutdigit
withAscondition.abnormaloftypethisdetect

basedistimingdialpartialtiming,signalpermanent
trunk.theonsignalingoftypeexpectedtheupon

andfirstthebetweenintervaltimeTheMF:a.
Switch4ESSthetoapplieddigitMFlast

15exceednotmusttrunkMFanonoffice
theexceeded,isintervalthisIfseconds.

dialpartialgivenistrunkMFincoming
tone.reorderatoitconnectingbytreatment

intervaltimetheexception,oneWithDP:b.
ensuretomonitoredisdigitsDPbetween

exceednotdoesintervalthethat
isintervalthisIfseconds.15approximately

partialgivenistrunkincomingtheexceeded,
reorderatoitconnectingbytreatmentdial

DPbetweenintervaltheHowever,tone.
ifdeterminetomonitoredis8and7digits

5approximatelyexceedsintervalthis
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isitexceeded,isintervalthisIfseconds.
bewilldigitsfurthernothatassumed

thereceived,isdigitDPeighthanIfapplied.
cannotdigitsremainingthebetweeninterval

seconds.15approximatelyexceed

mustseconds15ofintervaltimeADTMF:c.
firsttheofreceiptbetweenexceededbenot

onreceived)digits(alldigitDTMFlastand
timeAtrunk.startwinkDTMFincomingan

benotmustseconds15ofinterval
eachofreceiptthebetweenexceeded
trunk.IDTSincominganondigitDTMF

theexceeded,isintervaltimetheWhen
treatmentdialpartialgivenistrunkincoming

tone.reordertoitconnectingby

doestrunk5CCITTincominganIf5:CCITTd.
5withinpulseMFanotherwithrespondnot

receivedhasSwitch4ESStheafterseconds
signalrelease-guardadigit,MFpreviousa

dialpartialtheasofficedistantthetosentis
signal.treatment

TimingCriticalL.

1.67 dial-receivingisSwitch4ESStheWhen
(DTMF)multifrequencytonedualorpulse

indeterminetopossiblealwaysnotisitinformation,
received.bewilldigitsmanyhowadvance

(fordigitscertainbetweenintervaltheTherefore,
totimediseighth)andsevenththeexample,

noIfreceived.beenhavedigitsallwhendetermine
ofperiodaforreceivedisdigitadditional

addresstheinpointaatseconds5approximately
havenormallymightdigitsallwheresequence

isdigitsofreceptionthethenreceived,been
(forcasessomeIncomplete.betoassumed

intervalthecodes),-6or-5,-4,DP-3,example,
Thesedigit.fifthorfourth,third,theafteristimed

translator.type3-digitainspecifiedbemustcodes

GlareM.

1.68 two-wayawhenexistssituationglareA
bytimesametheatuseforseizedistrunk

interconnects.itthatsystemsswitchingtwothe
resolveanddetecttousedaretechniquesDifferent

trunkoftypetheondependingsituationsthese
inbrieflydescribedarestrategiesTheseinvolved.

Q.931,ISUP,DP,MF,forparagraphsfollowingthe
trunks.5CCITTandCCITT6,

TrunksDPandMF

1.69 4ESStheinusedaretechniquesTwo
trunks.DPandMFonglaredetecttoSwitch

theandscantrunkdirectthearetechniquesThese
strategies.timeintervaloff-hook

1. scantrunkDirect thecheckinginvolves
anforpointscantrunkselectedtheofstate

theoperatingbeforeconditionoff-hook
onIfpoint.distributorsignaltrunkassociated

selectedthetrunkaseizetoattemptfirstthe
4ESSthehook,off-ispointscantrunk

Ifsequence.trunk-huntthereentersSwitch
alsotrunkaseizetoattemptsecondthe

off-aninpointscantrunkselectedthefinds
final-thetosentiscallthestate,hook

final-handlingThesequence.handling
inresultthatcallsterminatessequence

attempts.ineffective

2. timeintervalOff-hook measuringinvolves
orstartwinktheofintervaltimeoff-hookthe

glareAsequence.delay-dial/start-dialthe
theifexisttoassumedinitiallyiscondition

milliseconds350exceedsintervalwink-start
sequencedelay-dial/start-dialtheifor

seconds.4exceeds

1.70 resolvetoabilitythehasSwitch4ESSThe
strategies.twoofeitherbysituationsglare

termedarestrategiesThese noncontrolglare and
controlglare .

1. noncontrolGlare involvesstrategy
thetreatingandtrunkselectedthereleasing
thisUnderseizure.incominganascondition

theforseizedistrunkdifferentastrategy,
Switch.4ESSthebyprocessedbeingcall

The2. controlGlare involvesstrategy
selectedtheonseizurethemaintaining

distantthethatexpectationtheintrunk
particularThetrunk.thereleasewilloffice

resolvetoSwitch4ESSthebyusedstrategy
presetaonbasedisconditionglarea

trunks.withassociatedindicatorcontrol
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officeofpartisindicatorcontrolpresetThe
typetheonbasedassignedisanddatatranslation

Toll-completing,machine.switchinginterfacingof
dial-pulseandtrunks,delay-dial/start-dial

sosetindicatorthishavemusttrunksimmediate
trunk,anotherseizesSwitch4ESSthethat

incomingancompletetotrunkoriginaltheallowing
delay-orwink-startaSincenoncontrol).(glarecall

circuitofindicationanbealsocantime-outdial
MFtheonlytestsfurtherSwitch4ESSthetrouble,

area.noncontrolglaretheintrunks

TrunksQ.931

1.71 asdesignatedisofficeSwitch4ESSaWhen
aoncontrolglareforofficecontrollingthe
theprotocol,Q.931thewithassociatedgrouptrunk

controlacquiresormaintainsalwaysSwitch4ESS
seizure.theof

Trunks6CCITT

1.72 6CCITTusingtrunksinternationalOn
theallowingbyresolvedisglaresignaling,
withproceedtotrunkaofendcontroltheatoffice

theofendnoncontroltheatofficeThecall.the
differentaoncallthereinitiatesandreleasestrunk
centerswitchinginternationalanNormally,trunk.

trunkawithinlabelsoddwithtrunkscontrols
trunktheofofficeendotherThesubgroup.

labels.evenwithtrunkscontrolssubgroup

Trunks5CCITT

1.73 5CCITTusingtrunksinternationalOn
awhendeterminedisglaresignaling,
seizureatoresponseinreceivedissignalseizure

ms,850AfterSwitch.4ESSthebyinitiatedsignal
seizure.outgoingitsoffturnsSwitch4ESSthe

timingofnumberaandcontrol,hasofficeNeither
atidledbetotrunktheallowsthisfollow;actions

allowed.isreusebeforeendsboth

FacilitiesInterceptN.

1.74 indicatefacilitiesinterceptSwitch4ESSThe
indicateorcallparticularaofprogressthe
phaseparticularawhencallaofstatusfinalthe

Thesesystem.thebycompletedbecannot
busyandreorderofconsistfacilitiesintercept

operatorandannouncements,recordedtones,
4ESSainfacilitiesannouncementThefacilities.

announcements.different20toupprovideSwitch
isengineeringhardwareterminalnetworkNo

(Seefacilities.toneandannouncementforrequired
isitconditions,someUnder5.)Partindiscussion

(foroperatorantocallaconnecttonecessary
failuresANIwhenoperatorsCAMAexample,

antocallsroutecanSwitch4ESSTheoccur).
theforplanpreselectedatoaccordingoperator

callsroutingofcapableisSwitch4ESSTheoffice.
isItequivalent.theirorswitchboards3CL-typeto

TSPS.thewithoperationofcapablealso

RequirementsTransmissionO.

1.75 digitallyissignalaSwitch,4ESStheWith
formatdigitalainremainsandencoded
beingwhileandnetworkswitchingthethrough

interfacingfacilitiescarrierdigitalviatransmitted
fixedspecifiedAoffices.Switch4ESSotherwith

toll-theofportionanalogtheinintroducedisloss
afterandencodingdigitaltopriortrunkconnecting

specifiedmeettodoneisThisdecoding.digital
forlossconnectionoverallandrequirementslevel

toreferredisapproachThisconnections.tolldigital
ofabilitiesessentialTheplan.transmissionaas

following:theareplanthis

for(ICL)lossconnectioninserted3-dbA
trunkstoll-connecting

trunksintertolldigitalforlossICL0-dbA
officesSwitch4ESSbetween

leveltransmissionconforming3-dbminusA
offices.tollSwitch4ESSallatpoint

MeasurementsTrafficP.

1.76 toprovidedisabilitymeasurementtrafficA
traffictelephoneofeffectsthemeasure

engineeringForSwitch.4ESSthetopresented
torequiredaremeasurementsthesepurposes,
ofquantitythedeterminedemand,futurepredict
anddemand,futurethemeettoneededequipment

meettoadequateisequipagepresentthatverifyto
thesemanagement,networkFordemands.present

controlwhatdeterminetousedaremeasurements
theutilizeefficientlytonecessaryareactions
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management,plantForstrategies.controlvarious
andlocatetousedaremeasurementsthese

theevaluatetoandirregularityequipmentevaluate
theforproceduresmaintenanceofeffectiveness

theforresponsiblepersonnel,Managementoffice.
theseuseindex,attemptmachineineffective

ineffectiveofsourcethelocatetomeasurements
appropriateinitiateandattemptsmachine

provideparagraphsfollowingTheaction.corrective
ascollecteddataoftypestheofdescriptionbriefa

measurements.trafficofpart

MeasurementsSubgroupTrunk

1.77 incomingofmeasurementsstandardThe
andoverflows,attempts,outgoingattempts,

Insubgroups.trunkallonmaintainedareusage
networktopertainingmeasurementsaddition,

aonmaintainedbemaycontrolsmanagement
Thesesubgroups.trunktheofsubsetspecified

byaffectedcallsasmeasurementssuchinclude
overloaddynamicskips,cancels,reroutes,

reservation.trunkselectiveorcontrols,

Memory,EngineeredCircuit,Service
MeasurementsQueueand

1.78 standardtheappropriate,When
overflows,usage,seizures,ofmeasurement

serviceallonmaintainedareabandonsand
andregisters,softwareengineeredcircuits,

queues.associated

MeasurementsSeparationsTraffic

1.79 different128intosplitistrafficincomingAll
istrafficoutgoingallandclasses,incoming
onbasedclassesdestinationdifferent128intosplit

ofmeasurementsIndividualcode.destinationthe
traffictheonmaintainedareusageandseizures

destinationeachandclassincomingeachbetween
meansaprovidesmeasurementusageTheclass.

bymachineswitchingtheofusetheevaluatingfor
anbealsowillIttraffic.ofsectionscrossvarious
toadditionintoolmanagementnetworkeffective

load-anddivision-of-revenuerequiredproviding
data.distribution

MeasurementsOfficeTotal

1.80 arecountsofficetotalofnumberA
seizures,networkincludeThesemaintained.
downbrokencallsincomingtotalusage,failures,

brokencallsoutgoingtotalandtype,signalingby
tollversus(intertolltrunkoftypebydown

aremeasurementsaddition,Inconnecting).
onpurposesplant-managementformaintained

outages.equipmentandphases,type,byinterrupts

MeasurementsAttemptIneffectiveQ.

1.81 thatofficetheinattemptoriginationEvery
statewaiting-for-answerthereachtofails
pointcontrolsoftwarecommonathroughpasses

counted.isfailureforreasonthewhere
veryaprovidethatmaintainedareMeasurements

Variousattempts.ineffectiveofbreakdowndetailed
administrativebyuseforprovidedarereports

attemptmachineineffectiverequirethatpersonnel
tomadebeenhasprovisionaddition,Indata.

attemptineffectivetheofeachsegregate
maintenancetrunkbytakenmeasurements

group.supervisory

ManagementNetworkR.

1.82 flowtrafficefficientfacilitatetoorderIn
Switch4ESSthenetwork,tollthethrough

centersregionalwithinterfacesmaintainsoffice
withinterfaceAncenter.controlnationaltheand/or

SystemManagementNetworkRegionalthe
AdministrativeandEngineeringtheor(RNMS)

ManagementNetworkforSystemAcquisitionData
thesupporttousedbemay(EADAS/NM)

Annetwork.hierarchicaltheofmanagement
OperationsManagementNetworkthewithinterface

supporttousedbemaysystem(NEMOS)Support
routingnetworktimerealtheofmanagementthe
ofconsistinterfacesThesenetwork.(RTNR)

4ESSthecoordinatetocircuitslinkdatadedicated
theonloadtrafficthewithcapabilitiesofficeSwitch

theseovertransferredisInformationnetwork.toll
normalinchangesaccommodatetointerfaces

disaster,naturaltraffic,(holidaypatternscalling
providesmanagementNetworkfailure).equipment

whichfunctionssurveillanceandcontrolimproved
manyascarriesnetworktollthethatensure
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managementNetworkpossible.ascallscompleted
basedarecapabilitiescontrolandsurveillance

basedataSwitch4ESSextensivetheupon
Certainmemories.Processor1Btheinmaintained

implementedarefunctionsnetwork-management
manuallybecanotherswhileautomatically,

controlnetwork-managementManualimplemented.
person-two-way,athroughimplementedis

tubecathode-rayofinterface—comprisedmachine
terminalsTheseterminals.input/output(CRT),

andmanagementnetworktorelevantdatadisplay
initiatetopersonnelnetwork-managementpermit

4ESStheinInformationoperations.controlling
network-byusedalsoisbasedataSwitch
implementtoprogramscontrolmanagement

Severalfunctions.network-managementautomatic
managementnetwork-program-controlled

followingtheindescribedarefunctions
paragraphs.

CodesHard-to-Reach

1.83 tomaintainedaredataofcategoriesThree
codes.officecentralhard-to-reachidentify

follows:asarecategoriesdatathreeThese

routeoutgoinganfindtofailAttempts

officesothertoforwardedAttempts

thewithcommunicatetofailAttempts
office.destination

onmaintainedaredataofcategoriesthreeThese
areas.followingthe

areaplannumberingEach

homethewithincodesofficecentralThe
areaplannumbering

ofmaximumaforcodesofficecentralThe
areas.plannumberingothersix

1.84 codesofficecentralstatistics,theseUsing
oronefromhard-to-reachasidentifiedare

perspectives.twoofboth

listcodeofficecentralhard-to-reachaFirst,a.
ratio:theoncalculatedis

IMA+NA
IMA+INA

Where:
attemptsmachineIneffective=IMA

attemptsnetworkIneffective=INA

attempts.networkAll=NA

NOTE:
areattemptsmachineIneffective
tofailwhichattemptsasdefined

Ineffectiveroute.outgoinganfind
whichcallsareattemptsnetwork

receivenotdobutoutpulsedare
supervision.answer

theindicatelistthisoncodesThe
thewhichtrafficforproblemscompleting

receiving.isoffice

islistcodehard-to-reachaSecond,b.
ratio:theoncalculated

NA
IMA+INA

Where:

attemptsmachineIneffective=IMA

attemptsnetworkIneffective=INA

attempts.networkAll=NA

arewhichthosearelistthisoncodesThe
otherinproblemscompletionencountering

network.tolltheofparts

ReservationTrunkSelective

1.85 themonitorsreservationtrunkSelective
oneappliesandsubgrouptrunkaofactivity
oflevelshighattrafficofferedthetofilterstwoof

idleofnumbertheAsoccupancy.subgrouptrunk
specifiedabelowfallssubgrouptrunkaintrunks

thisuses(whichtraffichard-to-reachthreshold,
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notisroute)alternateanassubgrouptrunk
thresholdspecifiedsecondaAsaccess.permitted
destinednottrafficfirst-routedonlypassed,islevel

Trafficaccess.allowediscodeshard-to-reachfor
issubgrouptrunkatoaccesspermittednot

antotransferredbemaybutcancelednormally
route.alternate

GappingCall

1.86 theforprovidescontrolgappingCall
overloadsfocusedofcontrolanddetection

calling.massunexpectedorexpectedbycaused
whenautomaticiscontrolthisofImplementation

networktheintoenteredthresholdspreset
arebasedatasystemdisplaymanagement

attemptscallthelimitsgappingCallexceeded.
therestrictswhichSwitch4ESSthefromoutput

destination.finaltheatcompletedcallsofnumber
selectedpercalloneonlypermitscontrolThis

ofoneAnyattempted.betosecondsofnumber
selectedbecanvaluessoftware-definedthirty-two

System.ManagementNetworkRegionalthefor
DataAdministrativeandEngineeringThe

ManagementNetworkforSystemAcquisition
software-defined16supportsonly(EADAS/NM)

sametheexhibitsgappingCallvalues.
trunkusingnetworkchokeaascharacteristics

calls.toappliedcontrolsblockcodeanddirection
recordedappropriateantoroutedarecallsBlocked

announcement.

RoutingNon-HierarchicalDynamic

1.87 (DNHR)routingnonhierarchicalDynamic
methodflexibleandefficientmoreaprovides

networkswitchedpublictheovercallsroutingof
Thepatterns.routingtime-varyingonbased

DNHR:inconsiderationsmajorarefollowing

betweenroutes2-linkand1-ofuseThe
time-bychangeablearethatnodesDNHR

scheduleprescribedaonof-day

routingsensitivetrafficReal-time
andservicenetworkimprovetoadjustments

controloverload

forcapabilitiesmanagementnetworkSpecial
callsofroutingnonhierarchicalthe

trafficpoint-to-pointofCollection
selectionandengineeringformeasurements

routescostminimumof

SupportOperationsManagementNetwork
4ESSthewithinterface(NEMOS)System

todataDNHRtransmittingforSwitch
betocontrolsDNHRreceivingandNEMOS

activated.

1.88 in-network,nonhierarchicaldynamicaIn
notdoconceptsroutingout-of-chainorchain

arenetworkDNHRtheoverroutedCallsapply.
directly(OTS)switchtolloriginatingthefromrouted
TTSthetoor(TTS),switchtollterminatingtheto

switch.‘‘VIA’’DNHRonethanmorenoofwayby
aassimultaneouslyfunctionmaySwitch4ESSThe

pointtheonbasednodeTTSandVIA,OTS,DNHR
routingThenetwork.DNHRtheintoentrycallof

time-thetorelationinmodifiedbemayselection
controlrerouteTheday-of-week.theandof-day
maximumADNHR.usingwhenchangecapabilities
4ESSgivenaforeffectinbecanreroutes256of

maximumaspecifycanrerouteEachoffice.Switch
betocodesdestinationtheroutes,VIAsevenof

withassociatedblocksdataroutingtheandrouted,
Thisapplies.reroutethewhichfordestinationsthe

(SPRR).reroutespraycalledisabilityDNHR
DNHRtheforoptionscontrolmanagementNetwork

following:theincludeabilitySPRR

rerouteoverfloworImmediate

ALLandnon-HTR,(HTR),Hard-To-Reach
optiontrafficcodedestination

reroutenodeVIA

trafficinboundinternationalAllow

nodes)VIA(atreturnin-chainAllow

overrideturnoffsubgroupTrunk

PercentageReroute

overflow.reroutedCancel

RoutingNetworkReal-Time

1.89 (RTNR)RoutingNetworkReal-Time
ofmethodtimerealadaptive,anprovides
Thisnetwork.switchedpublictheovercallsrouting
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grouptrunkinterchangingonbasedismethod
basis.callperaonswitchesbetweendatastatus

betweenpathstwo-linkordirectusesRTNR
beingroutedirectwithcallscompletetoswitches

switchesThecall.aroutinginchoicefirst
networkthethroughoutloadtrafficthedetermine

anddynamicallythatroutesselectand
network.theinloadthebalanceautomatically

1.90 arenetworkRTNRtheoverroutedCalls
todirectlyswitchoriginatingthefromrouted

switchterminatingthetoorswitch,terminatingthe
switchoriginatingTheswitch.viaaofwayby

ofmethodandswitchterminatingthedetermines
connectsswitchviaarouting,2-linkWithrouting.
switch.terminatingthetoswitchoriginatingthe

forswitchviathedeterminesswitchoriginatingThe
theofstatuscurrenttheexaminingbycallthe

theupsettingandswitchterminatingthetonetwork
route.loadedleasttheoncall

1.91 theoflistamaintainsswitchoriginatingThe
inswitchesothertoavailablearethattrunks

listarequestsswitchoriginatingThenetwork.the
ofstatustheshowingswitchterminatingthefrom

theinswitchesothertotrunksswitchterminating
thiscomparesthenswitchoriginatingThenetwork.
listthetoswitch,terminatingthefromreceivedlist,

switchoriginatingthetoaccesshavingswitchesof
thetoaccesshasthatswitchviaaselectsand

switches.terminatingandoriginating

1.92 loadingtrunktheseparatesRTNRThe
levels.loadingdifferentsixintoinformation

(LL)LoadedLightlythreearelevelsloadingThese
(HL)LoadedHeavilyaLL3),andLL2,(LL1,states

Allanandstate,TrafficDirectforReservedastate,
trunktheseoflistsmapbitUsingstate.Busy

andswitchoriginatingthebothatstatesloading
toswitchoriginatingtheenablesswitchterminating

aselectinginstateloadlightesttheintrunksuse
switch.via

1.93 waitactuallynotdoesswitchoriginatingThe
switchterminatingthefromresponsethefor

aselectingbeforerequestinformationtrunktheto
trunkrecentmosttheInstead,call.aforroute
Theroute.theestablishtousedisinformation

tousedisswitchterminatingthefromresponse

originatingtheatinformationtrunktheupdate
calls.subsequentforswitch

1.94 RTNRwithnetworknon-hierarchicalThe
overadvantagesfollowingtheprovides

systems.routingother

theknowsswitchoriginatingThe
otherintrunksofavailabilityapproximate

routecompletioncallaselectsandswitches
inresultingsucceed,tolikelymoreisthat

delays.setupcallshorter

reducedislinksofnumbermaximumThe
ofremovalandsetupcallfasterallowing

network.thefromtrunkssome

paireachbetweenavailablearepathsMore
networkincreasesthatandswitchesof

redundancy.

reactsnetworkthesinceflexibleisRouting
unusualorheavytoinstantaneouslyvirtually

failures.equipmentandloadscall

MonitoringAttemptIneffectiveS.

1.95 incorporatedmonitoring,attemptIneffective
andspecialutilizesSwitch,4ESStheinto

systemmonitortoprogramscontrolmultipurpose
accomplishedisfunctionmonitoringThisoperation.

4ESStheininterfacesperson-machinevariousby
thedoesmonitoringattemptIneffectiveSwitch.

following:

intobuiltpointscheckextensiveUtilizesa.
checkThesesoftware.call-processing
attempts,machineineffectivedetectpoints

abandons,attempts,networkineffective
accountingmessageautomaticcentralized

conditions.retrialandirregularities,

ineffectiveoncountsdetailedMaintainsb.
andabandons,attempts,machine

basis.officetotalaonirregularities

maintenance-relateddetailedMaintainsc.
areacontrolmaintenancetrunkaoncounts

basis.

reportsservicemachinesummaryMaintainsd.
forreportsperformancemachineand

personnel.operatingandmanagement
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maintenance-relateddetailedMaintainse.
basis.subgrouptrunkselectiveaoncounts

ofanalysissemiautomaticon-lineProvidesf.
ineffectiveandattemptsmachineineffective

managementnetworkforattemptsnetwork
analysis).error(trunk

ofanalysisautomaticon-lineProvidesg.
detecttoconditionsmaintenance-related

failures.circuitserviceandtrunk

worsttheoflistingdailyaMaintainsh.
subgroups.trunkperforming

maintenance-ofoutputselectiveProvidesi.
analysis.manualfordetailsper-callrelated,

AnalysisCodeVacantT.

1.96 abilitythewithprovidedisSwitch4ESSThe
Acodes.vacantanalyzeanddetectto
codeofficecentralunassignedaniscodevacant

analysiscodeVacantcode.areadefinedawithin
codevacantofpatternscertainononlyreports

indicatingofprobabilityhighahavewhichfailures
certaincodes,vacanttoadditionInproblems.

monitored.alsoarefailuresrelatedrouting

NetworkDigitalServicesIntegratedU.

1.97 4ESStheprovidesfunctionISDNThe
PBXconnectdirectenhancedanSwitch
TheNetwork.Communicationsthetointerface

Q.931standardCCITTtheonbasedisISDN
ISDNprovideto(PRI)interfacerateprimary

DS1aofconsistsinterfaceThisservices.
asdefinedbeenhaswhichfacilitytransmission

data.andvoicecarrytousedB-channels23having
isD-channeloneB-channels,23thetoadditionIn
B-23theforinformationsignalingallcarrytoused

providecanD-channelaHowever,channels.
isabilityThisfacilities.DS1multipleforsignaling

Severalsignaling.‘‘non-associated’’asknown
follows:asarecapabilitiesISDN

out-of-bandSignaling—AllowsOut-of-Band
D-theovertransmittedbetosignaling

orrestrictedkb/s64allowingthuschannel,
B-theonprovidedbetotransmissionclear

channels.

user-message-associatedofTransmission
ISDNaninformation—Allowsto-user
informationuser-to-usersendtocustomer

toequipmentprovidedcustomerfrom
equipment.providedcustomer

ISDNthecapability—AllowsCall-by-Call
aoverservicescombinetocustomer
facilities.egressandaccessofsetcommon

SignalingTemporaryCall-Associated
user-to-usera(TSC)—ProvidesConnection

circuit-awithassociatedisthatexchange
TSCcall-associatedAconnection.switched

ortimesetupcallatestablishedbecan
up.setcallafterrequested

SignalingTemporaryNoncall-Associated
user-to-usera(TSC)—ProvidesConnection

awithassociatednotisthatexchange
noncall-Aconnection.circuit-switched

anyatestablishedbecanTSCassociated
time.

customeraBackup—PermitsD-channel
theinservicesISDNtoaccesscontinued

failures.D-channelofcase

OverviewSystem2.

General

2.01 blockfunctionalhigh-levelais1Figure
dividedisthatSwitch4ESStheofdiagram

areas.equipmentfunctionalmajorfollowingtheinto

Processor1Ba.

Computer3Bb.

RingCNIc.

equipmentinterfaceProcessor1Bd.

equipmentTerminale.

equipmentinterfaceTerminalf.

networkSwitchingg.
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facilitiestesttrunkandcircuitsServiceh.

framesandsystemsMiscellaneousi.

equipmentsupportandcentersWorkj.

systemsRelatedk.

complexservicesNetworkl.

2.02 description,systemhigh-levelfollowingThe
distributionpowertheofexceptionthewith

performedfunctionsthetowardorientedissystem,
tomadeisattemptNoarea.equipmenteachby

compriseswhichequipmentthediscussoridentify
thehowever,description;followingtheinareaeach

ofblocksfunctionaltheinlistedisequipment
aredocumentthisof6through3Parts1.Figure

functionalsamethetoaccordingorganized
issystemdistributionpowerTheareas.equipment

5.Partindiscussed

2.03 whichinterfacesseveralillustrates1Figure
Switch4ESSthewhenonlyapplicableare

maintenancecentralizedaintointegratedisoffice
underdiscussedareinterfacesTheseenvironment.

Equipment’’.SupportandCenters‘‘Work

Processor1B

2.04 program-storedaisProcessor1BThe
data-processingreal-time,controlled,

1AThesubsystem.stand-aloneaisthatmachine
thebutSwitch4ESSthetouniquenotisProcessor

TheSwitch.4ESSthesupportsonlyProcessor1B
In1.Figureindouble-linedshownisProcessor1B

programsstoredtheapplication,Switch4ESSits
thecontrolProcessor1Bthein(software)dataand

performandoperationsswitchingSwitch4ESS
onequipmenttheofchecksoperationalautomated

basis.regulara

2.05 framesduplicatedhasProcessor1BThe
awithtechnologyFASTECHAT&Tusethat

standardizedperformance,highdense,
1BThepacks.circuitlargeofinterconnection

availablespacememorythetwicehasProcessor
controlsProcessor1BTheProcessor.1Athewith

automatedperformsandoperationsswitching

equipmentSwitch4ESStheofchecksoperational
1BEachProcessor.1Athethanfastertimes2.4

store,programcontrol,centralthecontainsframe
fan,driver/receiver,busbus,interfacestore,call

units.fuseand

2.06 consists1FigureinblockProcessor1AThe
following:theof

ControlsCentralDuplicated

CallasusedframesstoreSemiconductor
StoresProgramandStores

(ECS)storecallextendedSemiconductor
requiredwhenframe,

panelsControl

frame(PPI)InterfacePeripheralProcessor

2.07 Processor1BtheofblockfunctionalThe
followingtheofconsists1FigureinComplex

areas.major

(CC)ControlsCentralDuplicated

(PS)StoresProgram

(CS)StoresCall

(AUI)InterfaceUnitAuxiliary

(SSD)DistributorSignalandScan

(MUP)ProcessorUtilityandMCC

(VDT)TerminalDisplayVideoMCC

2.08 associatedalsoisequipmentfollowingThe
isandProcessors1Band1Athewith

Processor1Btheinbeingasconsidered
community:

(API)InterfaceProcessorAttached

(APS)SystemProcessorAttached

(ADS)SystemDataAuxiliary

input/outputorframeinput/outputAn
frameprocessor

distributionandconversionPower
equipment.
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MACHINE ADMINISTRATION ACKNOWLEDGE SIGNALS

INPUT/OUTPUT CHANNELS
3B COMPUTER

INPUT/OUTPUT CHANNELS

INTERFACE CHANNELS

1A/1B PROCESSOR

TO/FROM
SHEET

UU

4

TO
SHEET

4
e

WORK CENTERS AND
SUPPORT EQUIPMENT

MAINTENANCE OPERATIONS
CENTER
REMOTE WORK CENTERS
TRUNK OPERATIONS
CENTER
NETWORK MANAGEMENT
CENTER

CENTER
TO/FROM OTHER
OFFICES VIA E2A OR
METALLIC INTERFACE

d

c
TO

SHEET
4

INPUT/OUTPUT
CHANNELS

TO
SHEET

4

3B COMPUTER
INPUT/OUTPUT CHANNELS

REVENUE ACCOUNTING OFFICE

SOFTWARE CHANGE
ADMINISTRATION SYSTEM
(SCANS)

TRAFFIC DATA ACQUISITION
SYSTEM (TDAS)

TOSS

VV

XX

YY

ZZ

CCC

BBB

AAA

WW

CMS/TOPAS 1A/1B PROCESSOR

5)of5(SheetDiagramBlockFunctionalSwitch4ESS1.Figure

26Page 1999March



18Issue234-100-000,PracticesTechnologiesLucent

2.09 performsalsosoftwareProcessor1BThe
customerassuchfunctionssystemvaried

initiatingoperation,systemmonitoringbilling,
managementcompilingandoperations,diagnostic

workseveralinprovidedareFacilitiesreports.
1Btheovercontrolmanualexercisetocenters

Switch.4ESStheconsequently,and,Processor
iscontrolmanualprocessor,1AtheWith

switchesandlampsindicatorthroughimplemented
two-waythroughandpanelscontrolonlocated

1BTheterminals.input/outputviacommunication
(MCC)ComplexControlMastertheusesProcessor

two-wayandcontrolmanualfordisplayvideo
Manualterminals.input/outputviacommunication

thanotheraccommodatetoprovidediscontrol
performtoorconditionsoperatingnormal
monitoringortroubleshooting,maintenance,

two-wayhasalsoprocessor1BThefunctions.
terminals.input/outputviacommunication

2.10 1BthebetweeninterfaceprimaryThe
equipmentSwitch4ESStheandProcessor

busunitperipheralThebus.unitperipheraltheis
Processor1Bthebetweeninterfacetheprovides

arewhichframesequipmentSwitch4ESStheand
busThisProcessor.1Bthebycontrolleddirectly

following:thedoeswhichinformationcarries

whichequipmentSwitch4ESStheIdentifies
Processor1Bthebyaccessedbetois

thebyinitiatedbetoactionsspecificDirects
equipmentaccessed

unit.accessedthebyresponsetheIndicates

2.11 two-aprovidechannelsinput/outputThe
Processor1Bthebetweeninterfaceway

thethroughoutlocatedterminalsinput/outputand
providealsochannelsInput/outputSwitch.4ESS

following:thetointerfaces

monitorswhichSystemEvaluationServiceA
networktolltheofperformance

CoordinationServicesInternationalAn
ofperformancethemonitorswhichCenter

trunksinternational

DataAdministrativeandEngineeringAn
NetworkforSystemAcquisition

provideswhichCenterManagement
andsurveillancemanagementcentralized

networktelephonetheofcontrol

whichSystemCenterServiceNetworkA
aofpartasdatairregularitycallanalyzes

functionimprovementservice

facilitiesmaintenancecentralizedRemote

Switches.4ESSAT&TOther

Computer3B

2.12 stand-ais20)(ModelComputer3BThe
uniquenotiswhichsystemcomputeralone

softwareandhardwareTheSwitch.4ESStheto
1BatoComputer3Baconnecttonecessary

Computer3BtheofinclusiveProcessor,
ProcessorAttachedanasdefinedisequipment,

theapplication,Switch4ESStheIn(APS).System
diskincreasedThestorage.diskprovidesAPS

isComputer3Bthebyprovidedcapacitystorage
laterand4E7loadtoSwitch4ESSthebyrequired

usedalsoisAPSthethatNoteprograms.generic
following:theincludingfunctionsadditionalfor

interface(NSCX)complexservicesNetwork

standardaccountingmessageAutomatic
(AMASE)entries

andAdministrationChangeSoftware
interface(SCANS)SystemNotification

(TDAS)SystemAdministrationDataTraffic
interface

RecordingDetailCallInternational

applications.CNI

systemcircuitService

2.13 1BthebetweeninterfaceprimaryThe
dualaviaisComputer3BtheandProcessor
1.Figureinshownas1)and0(buschannelserial

withprovidedarechannelsinput/outputAdditional
3Bdisplaytocentersworkseveralin3B20the

exercisetoandinformationstatusComputer
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ManualComputer.3Btheovercontrolmanual
maintenance,performtoprovidediscontrol

Thefunctions.monitoringandtroubleshooting,
providesComputer3Btheofcapabilityinput/output

NSCXs,withinterfacesforsupportbasicthe
andTDAS,SCANS,facilities,accountingmessage

others.

Processor(AttachedComputer3B21D
System)

2.14 thatcomputeraiscomputer3B21DThe
thatadditionsandupgradespossesses

3B20Dtheforreplacementpromisingaitmakes
architecture3B20Dtheretains3B21DTheAPS.

enhancedfollowingthewithinstructionand
attributes.

accessmemoryandprocessorFaster

MB128to(upcapacitymemorymainLarger
board)memorysingleaonRAMof

GoodsofCostlowerandfootprintReduced
(COGs)

3B20DthewitharchitecturecompatibleBit

switchfutureforslotsexpansionopenTwo
toATM)LAN,example:(forinterfaces

andmemory,processing,long-termenable
expansioninput/output

drives,diskpackSCSImountedpackCircuit
SCSI.(DAT)TapeAudioDigital

RingCNI

2.15 subsystemcommonaisringCNIThe
Computer3BAT&Tinterfacetodesigned

signalandbases,dataoffices,switchingcontrolled
programstoredawith(STPs)pointstransfer

usesapplicationringCNIThenetwork.controlled
IMSThe(IMS).SwitchMessageInterprocessthe
3Btheinsoftwaremessage-distributingincludes

peripheralofsystemaandComputer
memorydirectbyinterconnectedmicroprocessors

busingring-typeaandhardwareaccess
packethigh-capacitysupporttoarrangement

switching.

2.16 thetomadeareinterfacesringCNIThe
andchannelsserialdualviaSwitch4ESS
thesemaketorequiredhardwareThetrunks.DS1

Equipmenttheindiscussedisinterfaces
aAlso,document.thisofpartDescription

discussedisringCNItheofdescriptionfunctional
document.thisofpartDescriptionFunctionalthein

2.17 thewithavailableareabilitiesnewTwo
4ESStheintoringCNItheofintroduction

network.Switch

7SystemSignalingChannelCommonThe1.
SignalingChannelCommonDestinationand
4ESStheAllows—(CCS7/DCIS)System
thewithinterfacethereplacetoSwitch

withnetworkPoint)TransferSignal(11STP
network.Point)TransferSignal(22STPthe
twoviaisnetwork2STPthetoAccess

ring.CNItheonnodesCCS7

NetworkDigitalServicesIntegratedThe2.
premisescustomerAllows—(ISDN)

thetoaccessdirectetc)(PBXs,equipment
signaling.of-bandout-vianetworkAT&T

CCITTtheonbasedissignalingThis
Q.931protocol.Q.931recommended

betoinformationmoreallowssignaling
4ESStheandPBXthebetweenexchanged

transmittedisinformationSignalingSwitch.
informationuserthewhileD-channelsover

B-channels.overtransmittedis

2.18 requiredhardwareprocessingringCNIThe
Switch4ESStheintoringaintroduceto

frames:CNIbasicthreeinhousedisenvironment

FrameNodeRing

FrameAccessFacilitiesDigital

TypesNode

2.19 ofcommunityaofconsistsCNIThe
interconnectedseriallyprocessorsperipheral

aandconfiguration,ringdualainothereachwith
performsthatComputer)(3B20Dprocessorcentral

distributiveaindutiesoperatingbasicthe
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Thesearchitecture.processinginput/output
operatethatnodesringareprocessorsperipheral

orpacketsdatafordevicesswitchingorroutingas
noderingfourthearefollowingThemessages.

contains:CNIthewhichoftypes

(RPCN)NodeControllerPeripheralRing1.

(CCS7)NodeCCS72.

(DLN)NodeLinkDirect3.

(DCHN)NodeD-Channel4.

2.20 ofnumberahasnoderingoftypeEach
tocombinedarethatcomponentsinternal

torequiredconfigurationhardwaretheupmake
type.nodethatoffunctionsspecifictheprovide

NodeControllerPeripheralRing

2.21 linkcommunicationtheprovidesRPCNThe
ringCNIthewithcomputer3Bthebetween

Alloperation.real-timecontinuousprovideto
wellasmessages,maintenanceringandnetwork

ringandmeasurementstrafficnetworkas
viaComputer3Bthetosentaremeasurements,

theprovidesalsoRPCNnode.RPCNthe
theofrecoveryandmaintenance,administration,

CNIeachinrequiredispairnodeRPCNAnring.
RPCNTheapplication.itsofregardlessring

following:theofconsists

(NP)ProcessorNode

(RI)InterfaceRing

(3BI)InterfaceComputer3B

(DDSBS)SelectorBusSerialDualDuplex

2.22 theroutingforcontroltheprovidesNPThe
theinsertingring,thearoundmessages
frommessagesremovingring,theonmessages

thecheckingerrorandreformattingring,the
functions.maintenanceandmessages,

2.23 rings—twothetoaccessprovidesRIThe
anddirectionalare1—whichringand0ring
hasRIEachdirections.oppositeindatapropagate

(RAC)controlaccessringindependentofpaira

1ringforoneand0)(RAC0ringforcircuits—one
theonactivitymessagetheguides1)—that(RAC

ring.

2.24 andtrafficnormaloperation,normalUnder
0;ringbyhandledaremessagessignaling

byhandledaremessagesmaintenanceinternal
hasRIeachfailure,nodeaofeventtheIn1.ring

itsontoringonefromdatathelooptocapacitythe
ofbypassingthepermitsmodeisolationThismate.

nodes.faulty

2.25 betweenconnectiontheestablishes3BIThe
32-bittheandNPtheinbusnode16-bitthe

TheDDSBS.theon(PBI)InterfaceBusPeripheral
thecompletetounitaasfunctioncircuitstwo

SerialDualthetobus32-bittheforconnection
3BIThecomputer.3Btheof(DSCH)Channel

thebetweenconversionprotocoltheaccomplishes
bidirectionalcontainsandbusesasynchronoustwo

theprovidethatcircuits(FIFO)First-OutFirst-In
read/writetoprocessoreachforability

independently.

2.26 conversiontheperformsDDSBSThe
theofformatparallel32-bitthebetween
3BtheofformatserialtheandbusPBIinternal

onterminatesDDSBSTheDSCH.computer
theofControllerDMAtheon12or11channel

DSCH.

NodeCCS7

2.27 signalingtheconnectnodesCCS7The
ringtheto"E-links"and"A-Links"network

thebetweenflowmessagethecontroland
alsoTheyring.theand(SLKs)linkssignaling

ServiceDatathetooutdiagnosticslimitedperform
(DFA)AccessFacilityDigitalthein(DSUs)Units

arenodesCCS7twoofminimumAframe.
modeduplexainringtheonarranged

CCS7Theapplication.CNIeveryforconfiguration
following:theofconsistsnode

(NP)ProcessorNode

(RI)InterfaceRing
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(LI)InterfaceLink

2.28 theroutingforcontroltheprovidesNPThe
theinsertingring,thearoundmessage

frommessagesremovingring,theonmessages
thecheckingerrorandreformattingring,the

functions.maintenanceandmessages,

2.29 rings—twothetoaccessprovidesRIThe
anddirectionalare1—whichringand0ring
hasRIEachdirections.oppositeindatapropagate

(RAC)controlaccessringindependentofpaira
1ringforoneand0)(RAC0ringforcircuits—one

theonactivitymessagetheguidesthat1)—(RAC
ring.

2.30 andtrafficnormaloperation,normalUnder
0;ringbyhandledaremessagessignaling

byhandledaremessagesmaintenanceinternal
hasRIeachfailure,nodeaofeventtheIn1.ring

itsontoringonefromdatathelooptocapacitythe
ofbypassingthepermitsmodeisolationThismate.

nodes.faulty

2.31 dataforconnectiontheprovidesLIThe
andnetworklinkdatathebetweentransfer

oftypeThemessages.thetranslatesandring,the
linksignalisusedmicronodeandpackcircuit

NP.thelikespecificapplicationthanratherspecific
(MTP)PartTransferMessagethesatisfiesalsoIt

Theconnection.theforrequirementslayerprotocol
CPU.itsformicroprocessor8086-2IntelanusesLI
dualaviaisprocessornodethetoCommunication

RS-449vianetworkthetoandmemoryRAMport
frame.DFAtheinDSUatointerface

2.32 thewithincreasesLItheofcapacityThe
thewithavailablefeatureinterfaceDSO-A

featureoptionalThisprogram.generic4E17
interfacelinktheincreasetocustomeraallows

bylinksCCS764KtolinksCCS756Kfrom
packcircuitLIDOThepack.circuitareplacing

link8Kanprovidesfeaturethiswithrequired
additionalwithalongincreasecapacityinterface
updatingeasyandfastallowthatchipsmemory

circuitLIDOTheefficient.moreproblemslevellink
conversionsignalforneedtheeliminatesalsopack
Signal(DSU)/ChannelUnitSignalingDataaby

(CSU).Unit

2.33 and(E-links)LinksAccessExtendedThe
thewithavailablefeaturesRoutingPointFull
forroutingalternateanallowprogramgeneric4E18
theandnetworklinkdatathebetweentransferdata

performancenetworkimproveE-linksThering.
TransferSignalagainstprotectionprovideand

connectiondirectprovidingbyfailures(STP)Point
isreconfigurationNetworkSTPs.non-hometo
hasCNITheE-links.andA-linksbothwitheasier

point.signalinganytoroutessignalingthreetoup
E-linkorroutesA-linkeitherbecanroutesThese

routes.

NodeLinkDirect

2.34 messagessignalingtransfersDLNThe
computerhosttheandringCNIthebetween

reformatting,messagesignalingperformsmemory,
measurements.anddetection,faultchecking,error

processorcomputer3BtherelievesalsoDLNThe
supporttoprocessingmessagesignalingsomeof

capacity.processingCCSgreater

2.35 sentisstreamDLNtheSwitch,4ESStheIn
3Bthein(CNIBUF)bufferscirculartheto

MemoryDirectviatransferredandcomputer,
ProcessorAttachedthethrough(DMA)Access

Processor.1Btheto(API)Interface

2.36 duplexainringtheonfunctionspairDLNA
andmodeactivetheinoneconfiguration,

allhandlesDLNactiveThestandby.inotherthe
hostthebetweentrafficmessagesignaling

basedataroutingThering.CNItheandprocessor
DLN,standbyandactivethebothinmaintainedis

twothebetweenswitchtoabilitytheallowing
theofconsistsDLNTheoccur.problemashould

following:

(NP)ProcessorNode

(AP)ProcessorAttached

(RI)InterfaceRing

(3BI)InterfaceComputer3B

(DDSBS).SelectorBusSerialDualDuplex
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2.37 thefordescribedassametheisNPThe
forcontroltheprovidesNPTheRPCN.

theinsertingring,thearoundmessagestherouting
frommessagesremovingring,theonmessages

thecheckingerrorandreformattingring,the
functions.maintenanceandmessages,

2.38 processingadditionalprovidesAPThe
reformattingandtranslatingwhencapacity

6800Motorolaawithmessagessignaling
ofmegabyteonecontainsAPThemicroprocessor.

TheRAM.portdualofbytes64Kandmemorymain
offunctiontheprovidessoftwareresidentCNI

trunkQ.931andlabelsroutingISUPtranslating
for(TSNs)NumbersScannerTrunkintoidentifiers

processorhostthetoringthefromgoingmessages
andinformationroutingmaintainsalsoItback.and

providesROMTheinitialization.DLNcoordinates
bootdump,memorypump,memoryforcodethe

communications.ringfullanddiagnostics,

2.39 RPCN.fordescribedassametheisRIThe
rings—twothetoaccessprovidesRIThe

anddirectionalare1—whichringand0ring
hasRIEachdirections.oppositeindatapropagate

(RAC)controlaccessringindependentofpaira
1ringforoneand0)(RAC0ringforcircuits—one

theonactivitymessagetheguidesthat1)—(RAC
ring..

2.40 andtrafficnormaloperation,normalUnder
0;ringbyhandledaremessagessignaling

byhandledaremessagesmaintenanceinternal
hasRIeachfailure,nodeaofeventtheIn1.ring

itsontoringonefromdatathelooptocapacitythe
ofbypassingthepermitsmodeisolationThismate.

nodes.faulty

2.41 RPCN.fordescribedassametheis3BIThe
betweenconnectiontheestablishes3BIThe

32-bittheandNPtheinbusnodebit16-the
TheDDSBS.theon(PBI)InterfaceBusPeripheral

thecompletetounitaasfunctioncircuitstwo
theofDSCHthetobus32-bittheforconnection

protocoltheaccomplishes3BIThe3B20.
busesasynchronoustwothebetweenconversion
(FIFO)First-OutFirst-Inbidirectionalcontainsand

toprocessoreachforabilitytheprovidethatcircuits
independently.read/write

2.42 is(DDSBS)SelectorBusDualDuplexThe
TheRPCN.fordescribedassamethe

32-thebetweenconversiontheperformsDDSBS
theandbusPBIinternaltheofformatparallelbit

DDSBSTheDSCH.3B20theofformatserial
DMAtheon12or11channelonterminates

DSCH.theofController

NodeD-Channel

2.43 provides(DCHN)NodeD-ChannelThe
PremisesCustomerfromconnectiondigital

andofficeequippedringCNIato(CPE)Equipment
isItCPE.thefromoriginatingmessagesterminates

andSwitch4ESSthebetweeninterfaceanasused
ExchangeBranchPrivateafornetworkISDNthe

protocolsignalingQ.931theusingaccess(PBX)
betweenlinks8toUpsystem.carrierT1aon

bysupportedbecanringtheandCPEsvarious
4ESStheinonlyusedisnodeThisDCHN.one

DCHNtheoffunctionsTheoptional.isandSwitch
follows:asare

terminationlinksignalingMultiple

supportprotocol2Layer

maintenanceNode

transportmessagesignalingspeedHigh
anandnodethisbetweencontrolflowwith

DLN.active

2.44 following:theofconsistsnodeDCHNThe

(NP)ProcessorNode

(LI)InterfaceLink

(RI)InterfaceRing
UN304)orUN303Bwithrequired(Not

(T1FA)AccessFacilityT1
shelf)perrequired(One

2.45 theroutingforcontroltheprovidesNPThe
theinsertingring,thearoundmessages
frommessagesremovingring,theonmessages

thecheckingerrorandreformattingring,the
functions.maintenanceandmessages,
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2.46 aprovidesprogramgeneric4E17The
replacingbyincreasecapacityD-Channel
80836IntelanwithNPUN303BorTN922the

2No.NodeRingIntegratedbasedmicroprocessor
capacityD-ChannelThepack.circuit(IRN2)

memory,inincreaseanallowsfeatureincrease
increasecapacityThecapacity.callandreal-time,

theprovidesnodeD-Channeltheofflexibilityand
following:

additionaladdingformemorySufficient
featuresD-Channel

capacitycallsimultaneoustheinIncrease
D-Channelper

customerslargerforsupportNode

CallsimultaneoustheinIncrease
SignalingTemporaryAssociated

D-Channel.per(CA-TSCs)Connections

2.47 rings—twothetoaccessprovidesRIThe
anddirectionalare1—whichringand0ring
hasRIEachdirections.oppositeindatapropagate

(RAC)controlaccessringindependentofpaira
1ringforoneand0)(RAC0ringforcircuits—one

theonactivitymessagetheguides1)—that(RAC
theoffunctiontheincorporatesIRN/IRN2Thering.

RIs.

2.48 andtrafficnormaloperation,normalUnder
0;ringbyhandledaremessagessignaling

byhandledaremessagesmaintenanceinternal
hasRIeachfailure,nodeaofeventtheIn1.ring

itsontoringonefromdatathelooptocapacitythe
ofbypassingthepermitsmodeisolationThismate.

nodes.faulty

2.49 dataforconnectiontheprovidesLIThe
andnetworklinkdatathebetweentransfer

oftypeThemessages.thetranslatesandring,the
linksignalisusedmicrocodeandpackcircuit

NP.thelikespecificapplicationthanratherspecific
(MTP)PartTransferMessagethesatisfiesalsoIt

Theconnection.theforrequirementslayerprotocol
CPU.itsformicroprocessor8086-2IntelanusesLI
dualaviaisprocessornodethetoCommunication

usingNetworkPBXthetoandmemoryRAMport
protocol.Q.931the

2.50 connecttointerfacetheprovidesT1FAThe
carrierT1Thering.thetoD-Channels24

D-oneandB-Channels23intodividedissystem
andchannel,signalingtheistypeDTheChannel.

theforchannelsdataorvoicetheistypeBthe
8toupsupportcanDCHNOnesystem.carrier

links.

2.51 arePBXthefromD-ChannelsThe
TrunkaviaT1FAthetoconnected
connectionTANto(TAN)NumberAppearance

NetworkSwitchingDivisionTimetheinupnailed
(TDSN).

(DLNE)EnhancedNodeLinkDirect

2.52 signalingincreasedtheprovidesDLNEThe
ChannelCommonforrequirementstraffic

theinsignalingQ.931and(CCS7)7No.Signaling
DLNcurrentTheprograms.genericlaterand4E15

permessages2,000toupsupportcanarchitecture
signalingtrunkincludemessagesThesesecond.

generic4E15theInmessages.signalingdirectand
2,450supporttorequiredisDLNprogram,

second.permessages

2.53 capacitymessagehigherthesupportTo
enhancement,hardwareaDLN,through

increasesDLNEThe4E15.inaddedwasDLNE,
forHowever,DLN.individualanofcapacitythe

theinoperatetocontinueDLNstheflow,message
thewithrequiredisDLNEThemode.one-way

4E16.

2.54 InterfaceRingtheupgrade,DLNEtheWith
Integratedanbyreplacedareboards(RI)

(IRN).NodeRing

2.55 sametheisarchitecturesoftwareDLNEThe
arenodesDLNETheDLN.currenttheinas

Switch.4ESSaontypesnodenewasgrown
fourortwoeitherneeds,officetheonDepending

DLNETheoffice.aninusedbecannodesDLNE
time,aatonenodesDLNexistingreplacenodes

DLNabyoccupiedpreviouslyslotssametheusing
thefrommovedbewilltrafficSignalingnode.

command.craftaviaDLNEstoDLNsoperational
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BuffersInterframe

2.56 tousedare(IFBs)buffersInterframe
formediatransmissionbusringthebalance

groupsringbetweenmessagestransmitting
IFBs,oftypestwoareTherenodes).of(groups

(TN918unpaddedandpack)(TN1803padded
whenpositionedarebuffersInterframeIFBs.pack)

group.ringaexitingorentering

2.57 balancedaprovidingtoadditionIn
groups,ringbetweenmediatransmission

datathepadtobuffersFIFOprovidealsoIFBsthe
importantanisThisring.theofcapacitystorage

ringtheofcapacitystoragedatathesincefunction
thetimestwothangreaterortoequalbemust

bytes)(508messagepossiblelongesttheoflength
Thisbytes).(8tokentheoflengththeplus

aavoidtoorderinmetbemustrequirement
IFBsPaddedring.theonpropagationmessage

compensatetobufferingFIFOofbytes512contain
applications.ringsmallfor

FrameAccessFacilityDigital

2.58 interfacetheprovidesframeDFAThe
noderingtheinnodeslinkthebetween

transmissiondigitalSwitch4ESStheandframe
Acircuit.DFAaasknownisinterfaceThisfacility.

nodelinkeachforrequirediscircuitDFA
fullyAlink.signalingdigitalatoconnected

providecanframeaccessfacilitydigitalequipped
interfacetheprovidingthuscircuits,DFAten

tonodeslinktenconnecttonecessaryequipment
links.signalingdigitalten

2.59 toiscircuitDFAtheoffunctionprimaryThe
atoformatsignaldigital449RStheconvert

Switch4ESSthebyusablesignalbipolarbandpass
alsocircuitDFAThefacility.transmissiondigital

transmittoabilitythewithringCNItheprovides
circuitaccessfacilityDigitalkb/s.56atmessages

following:theofconsistshardware

AdapterServiceDigital

UnitServiceDigital

Unit.ServiceChannel

2.60 provides(DSA)adapterservicedigitalThe
signalingtheselecttonecessarycircuitrythe
atkb/s)56orkb/s9.6kb/s,4.8kb/s,(2.8rate

operate.willcircuitaccessfacilitydigitalthewhich
isandpackcircuitTF5aofconsistDSAThe
oneandunitservicedigitalonewithassociated

unit.servicechannel

2.61 unitservicedigitaltheofversionsTwo
accessfacilitydigitalainusedbecan(DSU)

circuit:

DSU500B

DSU.502B

2.62 signalingkb/s56providesDSU500BThe
operationslineprivate4-wireduplexfullfor

synchronouslong-haulaccessingforand
performsDSU500BThefacilities.transmission

customerandfunctions,testprocessing,signal
56providesDSU502BThefunctions.interface

short-haulaccessingforsignalingkb/s
502BThefacilities.transmissionnonsynchronous

modificationThisDSU.500BmodifiedaisDSU
toDSU500Bthetomodulecircuit112Aaadds

andDSUthebetweensynchronizationthealter
502BThefacility.transmissionnonsynchronous

maintenanceterminations,serviceperformsDSU
andfunctions,testprocessing,signalfunctions,

functions.interfacecustomer

2.63 theprovides(CSU)unitservicechannelThe
fullonsignalingkb/s56forfunctionstiming

haullongandoperationslineprivate4-wireduplex
alsoCSU550AThetransmissions.synchronous

withcapabilitiestestingmaintenanceprovides
requiredareCSUsNoloss.loopandequalization
offices.collocatedtolinkssignalingshort-haulfor

2.64 withequippedbealsomayframeDFAThe
betweeninterfaceanprovidingequipment

linkstransmissionandlinkssignalingprocessorI/O
providedisinterfaceThisSwitches.4ESSotherto
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ParadyneAT&Tby  CSU/DSU3511Model
thefunction,thisforequippedfullyWhencircuits.

links.16toupforaccessprovidemayframeDFA
digitaltonodeslinkthetoadditioninisThis

previously.discussedlinkssignaling

InformationAdditional

2.65 100-120,234-or234-100-120ACtoRefer
Systems,SignalingChannelCommon

System(CNI),InterfaceNetworkCommon
ManualDescription informationdetailedfor,

CNItheofcharacteristicsphysicaltheconcerning
ring.

EquipmentInterfaceProcessor1B

2.66 equipmentinterfaceProcessor1BThe
peripheralthebranchtofacilityaprovides
framesequipmentSwitch4ESSalltobusunit

facilitybranchingThisbus.thetoaccessrequiring
whichcapabilityloop-aroundaprovidesalso

theofabilitythechecktoProcessor1Btheenables
accurately.datatransfertobusunitperipheral

2.67 canequipmentinterfaceProcessor1BThe
interfaceinput/outputcontainalso

providednormallyiscapabilityThisequipment.
interfaceinput/outputProcessor1Bthebecause

ofneedsthemeettosufficientnotiscapability
input/outputTheoffices.Switch4ESSmost

Switch4ESSprovidesequipmentinterface
1Bthetoaccesswithterminalsinput/output

bus.unitperipheraltheviaProcessor

2.68 amaintenance,centralizedimplementTo
bemayofficesSwitch4ESSofnumber

maintenanceremotecentralizedawithlinked
equipmentinterfaceProcessor1BThecenter.

exchangetorequiredcircuitstelemetryprovides
eachbetweensignalsalarmandstatus,control,

center.maintenancecentralizedtheandoffice

2.69 thiscomprisewhichframesequipmentThe
anhavealsoareaequipmentfunctional

andsystemsmiscellaneousthewithinterfacealarm
tousedisinterfaceThisgroup.equipmentframes

conditionspower-alarmvariousofindicationsapply
system.alarmofficetheto

EquipmentTerminal

2.70 theprovidesequipmentterminalThe
infacilitiestrunkmetallicbetweeninterface

Two-wireSwitch.4ESStheandnetworktollthe
terminatingtrunks(VF)voice-frequency4-wireand

4ESSthewithinterfacefacilitiesterminalmetallicat
equipment.terminalthethroughofficeSwitch

signals.

2.71 containframesequipmentTerminal
amplificationandequalization,signaling,

interfacestrafficmessageAlltrunk.eachforcircuits
terminalandequipmentterminalthebetween

(withtrunksVF4-wireviaareequipmentinterface
theofregardlessrequired)wheresignalingE&M

theofsidetoll-networktheatconnectiontype
equipment.terminal

2.72 anprovidesequipmentterminalThe
operator-attended,withcapabilityinterface

maypositionoperatorAnswitchboards.type-3CL
following:theforprovidedbe

thewithassociatedtrunksOperator-office
andswitchboards,office,Switch4ESS

officesdialcommunity

associatedidentificationnumberOperator
messageautomaticcentralizedwith

accounting.

thefrominputzip-toneequipmentterminalA
equipmentfacilitiestrunk-testandcircuitsservice

signaling.switchboardforprovidedisgroup

2.73 providesequipmentterminalThe
metallicindividualtoaccessmaintenance

whichpanelsofformtheinisaccessThistrunks.
attrunksindividualtoaccessjackmanualprovide

frames.equipmentterminalthe

2.74 thecomprisewhichframesequipmentThe
alarmanhavealsoareaequipmentterminal

andsystemsmiscellaneousthewithinterface
tousedisinterfaceThisgroup.equipmentframes
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andsupplycarriervariousofindicationsapply
system.alarmofficethetoconditionspower-alarm

2.75 thecenter,switchinginternationalanIn
equipmentincludesalsoequipmentterminal

following:theprovideswhich

forinterfacessignalingandMessage
trunksinternational

ainswitchboardoperatorantointerfaceAn
center.operatinginternationaldistant

EquipmentInterfaceTerminal

2.76 interfaceterminaltheoffunctionoverallThe
trafficmessageaprovidesareaequipment

trunkandnetworkswitchingthewithinterface
AProcessor.1Bthewithinterfacesignaling

arefunctionsvariouswithframesofnumber
interfaceterminaloveralltheperformtorequired

theincludeframesThesefunction.equipment
following:

interfaceanprovideswhichEquipmenta.
theandequipmentcarrierdigitalbetween

signalscarrierDigitalnetwork.switching
pulsetoanalogfromconversionnorequire

equipmentThisformat.modulatedcode
following:theperforms

informationsignalingExtracts1.

codepulseincomingtheConverts2.
codepulseanothertodatamodulated

compatibleiswhichformatmodulated
networkswitchingthewith

trunkcarrierdigitaltheAdapts3.
compatiblegroupingatoassignment

network.switchingthewith

2.77 an(ISCs),centersswitchinginternationalIn
digitalthebetweenexistalsomayinterface

ainswitchboardoperatoranandequipment
Thiscenter.operatinginternationalnearby

theperformsthatequipmentutilizesinterface
following:

andinformationsignalingProcessesa.
1Bthewithinterfacesignalaprovides

torelatedinformationSignalingProcessor.
E&M-leadanviahandledistrunksanalog

area.equipmentterminalthewithinterface
trunkswithassociatedinformationSignaling

processedisfacilitiesdigitalemploying
area.equipmentinterfaceterminalthewithin

toabilitythewithsystemtheProvidesb.
commonemployingtrunkswithinterface

(CCS).signalingchannel

2.78 functionalthisinframestheofMost
controlleddirectlyeitherareareaequipment

ThisProcessor.1Bthetoinformationprovideorby
two-wayThebus.unitperipheraltheviaisinterface

thewithinterfacedatamodulatedcodepulseserial
signalstestandservicepresentsnetworkswitching

theInnetwork.switchingthetotrafficmessageor
switchedcarriesinterfacethisdirection,reverse

forequipmentinterfaceterminalthetobacktraffic
circuits.serviceortrunksappropriatetoapplication

2.79 equipmentinterfaceterminalThe
andcircuitsservicewithinterconnections

networkswitchingtheprovidefacilitiestrunk-test
tonesandequipmenttrunk-testtoaccesswith

office.Switch4ESSainrequired

2.80 thiscomprisewhichframes,equipmentThe
anhavealsoarea,equipmentfunctional

thewithinterfacesignalmiscellaneousandalarm
equipmentframesandsystemsmiscellaneous

applytousedisinterfacealarmThegroup.
equipmentterminal-interfacevariousofindications

system.alarmofficethetoconditionspower-alarm
theprovidesinterfacesignalmiscellaneousThe

miscellaneoustoaccesswithnetworkswitching
test-tonedetectors,toneassuchequipment

withassociatedunitsloop-aroundandgenerators,
testing.trunkremote

NetworkSwitching

2.81 thecontainsnetworkswitchingThe
trafficswitchesactuallywhichequipment

Withinanother.tocircuitserviceortrunkonefrom
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pathphysicalcompleteanetwork,switchingthe
trunks.interconnectingtwobetweenexistsnever

whichdatamodulatedcodepulsetheInstead,
isswitchedbetotrafficmessagerepresents

thewithassociatedmemoryaintoentered
toassignedslottimetheandgrouptrunkincoming

specificaAttrunk.specificthe time isdatathis,
isdatathewherenetworkswitchingthetoapplied

space Atswitch.time-sharedathroughtransferred
atotransferredisdatathisswitch,theofoutputthe

timeandgrouptrunkthewithassociatedmemory
specificaAttrunk.outgoingtheofslot time, this

interfaceterminalthetoforwardedisdata
trunk.appropriatethetoapplicationforequipment

unidirectional.isdescribedjustpathtransferThis
establishedarepathsseparatetwoTherefore,

toorderinnetworkswitchingthethrough
whichEquipmenttrunks.tolltwointerconnect

alsoisfunctionsdescribedpreviouslytheperforms
Whennetwork.divisiontimetheastoreferred

connecttousedisnetworkswitchingtherequired,
sendordetecttotrunkstodevicessignaling

alsoisnetworkswitchingTheinformation.signaling
announcements,equipment,testconnecttoused

Therequired.whentrunkstotonesvariousand
networkswitchingthethroughpathstransferactual

viaProcessor1Bthebycontrolledandupsetare
bus.unitperipheralthe

2.82 thecomprisewhichframes,equipmentThe
alarmanhavealsoarea,networkswitching

andsystemsmiscellaneousthewithinterface
applytousedisinterfaceThisgroup.frames
power-networkswitchingvariousofindications

system.alarmofficethetoconditionsalarm

TestTrunkandCircuitsService
Facilities

2.83 andcircuitsservicetheinequipmentThe
variedprovidesgroupfacilitiestesttrunk

4ESSainrequiredfacilitiesserviceandtesttrunk
facilitiesserviceandtesttrunkTheseoffice.Switch

following:theinclude

signalinginterfacedigitalservicesSpecial
units

andreceivermultifrequencyDual-tone
(digital)unitstransmitter

andreceiversignalingMultifrequency
(digital)unitstransmitter

andreceiversignalingMultifrequency
(analog)unitstransmitter

(analog)equipmentcheckContinuity

analog)or(digitalequipmenttestTrunk

(analog)announcementsRecorded

(analog).tonesreorderandbusyVarious

availableis(SCS)SystemCircuitServicetheWhen
4E17thewithequippedofficeSwitch4ESSain

recordedofsourceprimarytheprogram,generic
announcementsTheSCS.theisannouncements

secondaryaasservespreviouslymentionedfacility
announcements.forsource

2.84 codepulsearequiresfacilityEach
theatappearancetrunk(PCM)modulated

arefacilitiesanalogThenetwork.switching
terminaltocircuitsVF4-wireviaconnected

PCMwiththemprovidethatequipmentinterface
network.switchingtheatappearancestrunk

digitalforappearancestrunknetworkSwitching
PCMtheto/fromconversionrequirenotdofacilities

equipment.interfaceterminalthebyformat

2.85 facilitiestesttrunkandcircuitsService
toapplicationforzip-toneagenerate

equipment.terminaltheviaswitchboardsoperator
withexchangedaresignalsMiscellaneous

equipment.framesandsystemsmiscellaneous
alarmanmaintainsalsogroupequipmentThis
andsystemsmiscellaneousthewithinterface

indicationsapplytousedisinterfaceThisframes.
alarmofficethetoconditionspower-alarmof

system.

FramesandSystemsMiscellaneous

2.86 ofcomprisedisgroupequipmentThis
torequiredsystemsmiscellaneousvarious

Theseoperations.officeSwitch4ESSsupport
alarmofficetheincludesystemsmiscellaneous
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andsystem,communicationofficesystem,
system.input/output

2.87 containsalsogroupequipmentThis
andtoneequipment,testmiscellaneous
requiredequipmentmeasuringandsources,signal

torelatedspecificallynotbutSwitch4ESStheby
equipmentfunctionalotheranyoffunctionthe

containsalsogroupequipmentThisgroup.
voice-frequencyaprovideswhichequipment

whichstationevaluationexternalantointerface
service.ofqualitymonitors

EquipmentSupportandCentersWork

EnvironmentDecentralizedA.

2.88 workcontainsofficeSwitch4ESSEach
functionstheimplementingforcenters

andmaintenance,operation,withinvolved
arefunctionsTheseoffice.theofadministration

numerousandconsolesvariousfromimplemented
terminals.input/output

2.89 terminalsinput/outputandconsolesThese
performtodedicatedareasingroupedare

astoreferredareareasThesefunctions.specific
consolesvarioustheCollectively,centers.work

otherwithtogetherterminalsinput/outputand
termedaredevicesinterfaceperson-machine

centerworkaTherefore,devices.interfacesystem
devicesinterfacesystemofcollectionais

associatedfunctionsspecificperformtonecessary
andmaintenance,operation,thewith

office.theofadministration

2.90 theareinterfacescenterworkprimaryThe
andinterfacemanual-controlandstatus-

1Bthewithinterfacechannelinput/output
signalsmanual-controlandStatus-Processor.

Input/outputconsoles.centerworkatterminate
input/outputcenterworkatterminatechannels

areactivitiesSwitch4ESSTheterminals.
controlandsignalsinputapplyingbycontrolled
system-theseviaProcessor1Bthetomessages
providealsocentersworkThedevices.interface

atdisplaysstatusdrivetoinformationstatussystem
requirealsocentersworkCertainlocation.distanta

relatedthewithinterfacechannelinput/output
anhasequipmentcenterworkCertainsystems.

andsystemsmiscellaneousthewithinterfacealarm
tousedisinterfaceThisgroup.equipmentframes

conditionscenterworkcertainofindicationsapply
system.alarmofficetheto

EnvironmentCentralizedB.

2.91 numberaforfunctionscenterworkCertain
centralized,bemayofficesSwitch4ESSof

inredefinedstructurecenterworkon-sitetheand
operating,economic,increasedprovidetoorder

Whenefficiencies.administrativeandmaintenance,
isstructurecenterworkdifferentacentralized,

decentralizedtheinprovidedthatthandefined
centerworkspecificofCentralizationenvironment.

previouslytheofanyeliminatenotdoesfunctions
specificHowever,functions.centerworkdefined
facility.centralizedatoreassignedarefunctions
support-andcenterworkthe1,FigureinthatNote

thebothforcentersworkalllistsblockequipment
environments.centralizedanddecentralized

2.92 ainparticipatingofficeSwitch4ESSEach
arrangementcenterworkcentralized

providetofacilitycentralizedthewithinterconnects
channelinput/outputandcontrol,manualstatus,

manual-controlandstatus-Systeminterfaces.
facilitycentralizedthewithexchangedaresignals

equipmenttelemetryandaccessremotethrough
channelsinput/outputTheProcessor.1Bthewithin

centerworkon-sitethetoappliednormally
arefunctionstransferredtheforresponsible

input/outputThisfacility.centralizedthetoapplied
theandofficeeachbetweeninterfacechannel

office-viaimplementedisfacilitycentralized
links.datamultiplexedengineered,

SystemsRelated

2.93 Circuittheassuchsystems,Related
Testing,or(CMS)SystemMaintenance

AdministrationandProvisioning,Operations,
thesupporttoprovidedare(TOPAS),System
applysystemsrelatedTheoffices.Switch4ESS

testingtrunkoftaskthetoaidsmachineautomated
machine-providingtoadditioninmaintenanceand
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program-andkeepingrecordmaintenanceaided
relatedThefeatures.maintenancetrunkcontrolled

ofmaintenancesimplifytoprovidedaresystems
atterminatingtrunksofnumberlargerelativelythe

self-aresystemsRelatedoffice.Switch4ESSa
shownarereasonthisforandsystemscontained

1.Figureindouble-lined

2.94 systemsTOPASorConnectVu/CMSThe
self-containedowntheirwithprovidedare

TOPASorConnectVu/CMSTheminiprocessors.
aidswhichfacilitycomputer-supportedaprovides

maintenanceandoperations,administrative,
Themaintenance.trunkimplementinginpersonnel

becanprocessorTOPASorConnectVu/CMS
terminalsinput/outputcenterworkfromaccessed

hasalsoprocessorThischannels.input/outputvia
dataoffice-dependentProcessor1Bthetoaccess

withinterfacechannelinput/outputanthroughbase
exchangesalsoprocessorThisProcessor.1Bthe

Carrierawithdatamaintenancetrunkandtrunk
and(CTMS)SystemMaintenanceTransmission

remoteatbureausprovisioningcircuitwith
mayTOPASorConnectVu/CMSThelocations.

onethanmoreatactivitiesmaintenancesupport
orCMStheoccurs,thisWhenoffice.Switch4ESS
theandsystemsrelatedthewithinterfacesTOPAS

office.remotetheatProcessor1B

2.95 switchinginternationalSwitch4ESSThe
additionalanwithprovidedarecenters

MeasurementRemotethecalledsystemrelated
RMS-G1The(RMS-G1).1Gateway—System

Testing,systemsupportoperationalthewithalong
AdministrationandProvisioning,Operations,

System-1CMaintenanceSystem/Circuit
theprovidesSwitch4ESSand(TOPAS/CMS-1C)

trunksinternationaloftestingautomatedforfacility
TelephoneandTelegraphInternationalusing

and6,CCITT5,(CCITT)CommitteeConsultative
conductedaretestsVoicebandsignaling.7CCITT
and6,CCITT5,CCITTsupportingcircuitson

looparounddigitalThesignaling.type7CCITT
7CCITTand6CCITTononlyperformedaretests

andB,A,tests,oftypesthreeareTherecircuits.
whileroutinelyscheduledbecantestATypeC.

basis.demandaonrunaretestsCandBType
terminalSwitch4ESSwithinterfacesRMS-G1The

Themaintenance.fortrunksaccesstoequipment

interfaceterminalwithinterfaceRMS-G1
exchangingofmeansaprovidesequipment

1Athewithinformationtesttrunkandsignaling
bus.unitperipheraltheviaProcessor

ComplexServicesNetwork

2.96 offamiliesareComplexesServiceNetwork
providethatframesequipment

DialingServicesDirectandteleconferencing
moreortwobetweenfeatures(DSDC)Capability
localandtolltheoverlocationsremotephysically

NSCXthreeareTherenetworks.telephone
features.thesesupporttodesignedconfigurations

andsoftwarecommonincludesconfigurationEach
functions.NSCXcommonimplementthatfirmware

NSCXoftypeeachforprogramgenericNSCXThe
withcombinedsoftwarecommontheofconsists

software.featureappropriatethe

2.97 caller,automatedprovidesNSCXEach
forabilitiesinteractiveoperator,orcustomer

interactiveTheseservices.networktelephone
following:theofconsistabilities

thatannouncementsrecordedPlaying
callerstopromptsorinstructionscontain

thatsignalsdialedtouch-toneReceiving
aoroptionservicechosenatocorrespond

number.directorytelephone

2.98 theirandconfigurationsNSCXthreeThe
follows:asareuses

1. GraphicsAnalogandVoiceorVoice-Only
Teleconferencing: forusedisNSCXThis

operator-establishedand/orcustomer
andvoiceorvoiceforcallsconference

iscomplexThisonly.usegraphicsanalog
bridges.audio64-porttwowithequipped
distributesandcombinesbridgeaudioEach
voice(PCM)modulationcodepulsethe

toconferenceaonspeakersofsamples
Trunksconference.theofparticipantsother
audioeachofports60onlytoassignedare
isNSCXteleconferencingEachbridge.

leastAttrunks.intraoffice120withequipped
access.operatorforreservedistrunkone
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59to3fromsizeinrangemayConferences
bridge.audiolegs—perconferenceports—

activemanysupportcanbridgeaudioEach
theprovidedsimultaneously,conferences

59theexceednotdolegsconferencetotal
service.foravailableports

2. Teleconferencing:DataandVoice This
operator-and/orcustomerforusedisNSCX
use.dataand/orvoiceforcallsassisted

bridgeaudio64-portoneusescomplexThis
ports60bridge—onlydata64-portoneand

Thetrunks.assignedarebridgeeachof
whilesamples;voicedistributesbridgeaudio

fromsignalsdistributesbridgedatathe
theofparticipantsalltodevicesgraphic

bridgedatatheonportsTheconference.
voicebandkb/s4.8eitherforusedbemay
DigitalSwitchedCircuitkb/s56ordata

data.(CSDC)Capability

3. Capability:DialingServicesDirect This
services.DSDCimplementtousedisNSCX

isNSCXthisusetoserviceDSDCfirstThe
CourtesyTheService.800Advancedthe

usefeaturesPrompterCallandResponse
NSCX.this

2.99 bemustComplexesServiceNetwork
program-storedhostabysupported

toaccesswithsystem(SPCS)switchingcontrolled
(CCIS)signalinginterofficechannelcommonthe

4E7thewithequippedSwitch,4ESSThesystem.
thesupporttousedwasprograms,genericlateror

NSCXs.first

2.100 SPCSthetointerfacedisNSCXEach
trunksdigitalDS1intraofficebysystem

aand(DIFs)framesinterfacedigitalonterminated
groupterminalCCIStoN-linksofpairsingle

majoraddition,In1.Figureinshownasframes,
areNSCXeachfromoutputsalarmminorand

alarmofficesystemSPCSthetoconnected
system.

2.101 aonterminatedbemusttrunksNSCXAll
1cross-connectsignaldigitalaviaDIF

teleconferencingvoice-onlyTheframe.(DSX-1)
NSCXteleconferencingdataandvoiceandNSCX

trunks.DS1fiveterminations,120requireseach

72or48,24,requiresNSCXDSDCEach
Thetrunks.DS1threeortwo,terminations—one,

teleconferencingsingleafromtrunksDS1five
asmanyasseveral,overspreadbemustNSCX

fromtrunksDS1Theunits.interfacedigitalfive,
beshouldNSCXsDSDCseveralofeach

frames.DIFdifferentonterminated

SystemCircuitService

2.102 hardware(SCS)SystemCircuitServiceThe
toneandannouncementimprovedsupports
Theoffice.Switch4ESSaincapabilitiesdetection

alongcabinetsunitSCStheandcontrollerSCS
theprovideprogramgeneric4E17thewith

InformationandAnnouncementServiceImproved
increasesfeatureThisfeature.(ISAIC)Collection

playtoofficeSwitch4ESStheofefficiencythe
ToneDualcollecttoandannouncements

frominformationdigit(DTMF)Multifrequency
customers.

2.103 SpeechAutomaticoptionaltheWith
SCS,onfeature(ASR)Recognition

morebecomecapabilitiescollectioninformation
spokenofrecognitionallowingbyflexible

simpleandetc.)3,2,(1,digitsassuchresponses
featureASRTheetc.)."no,""yes,"("zero,"words

attendantrequireddecreasingbycostreduces
touch-tonehavenotdothatcustomersforservices

capability.dialing

2.104 ServicetheareSCStheofunitsmajorThe
CircuitService(SCC),ControllerCircuit

theand(HDU),UnitDiskHard(SCUs),Units
isCDSUThe(CDSU).UnitServiceDataCustom

unitsThesefeature.ASRthewithonlyprovided
Customandunit,SCScontroller,SCStheinmount

athavingSCUeachwithcabinetsServicesData
SCCTheUnit.DiskHardassociatedoneleast
theoverProcessor1Bthewithcommunicates

canSCCs8toupand(PUB)BusUnitPeripheral
instructionssendsSCCThePUB.thetoconnect

furnishtoSCUtheto(EB)busextendedtheover
provideanddiskfromplaybackannouncementthe
thewithinterfaceSCUsThedetection.DTMF

linkeachwithlinksDS120overnetworkswitching
ModulatedCodePulsetrunks.120toupserving
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andannouncementsrepresentingdata(PCM)
theseoverforthandbacksentaretonesDTMF
theinframesinterchangeslottimethetolinks

network.switching

2.105 processoradministrationannouncementAn
announcementdiskperforms(AAP)

AAPTheSCUs.theforadministration
arealocalaoverSCUsthewithcommunicates

performslocationcentralA(LAN).network
updatesthedistributesandupdatesannouncement
Anetwork.ISNtheviaSwitch4ESSeachto

foravailableisAAPtheatlocatedhandset
locally.announcementsthechanging

2.106 incomplexesSCSofnumbermaximumThe
thewithequippedofficeSwitch4ESSa

complexSCSThetwo.isprogramgeneric4E17
CircuitServiceaofconsistingcabinetstworequires

Serviceaandcabinet(SCSC)ControllerSystem
Thesecabinet.(SCSU)UnitSystemCircuit

attestedandwired,preassembled,arecabinets
customer.thetoshippingbeforefactorythe

2.107 (CDSC)CabinetServicesDataCustomThe
SCS.theforcapabilitiesASRtheprovides
DataCustom5asmanyascontaincanCDSCA

5toup(withCDSCOne(CDSU).UnitsService
ASRwithSCUeachtoconnectedisCDSUs)

eachtoSCUtheconnectlinksDS1Twocapability.
theandASR,forusedislinkeachof(HalfCDSU.

echoforusedislinkeachofhalfother
cancellation).

Description—Equipment3.
OfficesDomestic

General

3.01 organizedisdescriptionequipmentThis
equipmentSwitch4ESSthetoaccording

The1.Figureinshownand2Partindefinedareas
compriseswhichequipment

briefveryaandidentified,isareastheseofeach
Front-viewprovided.isframeeachofdescription

informationdetailedotherandillustrations
arepartthisindescribedequipmenttheconcerning

documents.frame-levelapplicabletheinprovided

3.02 becandocumentationframe-levelDetailed
ofissuescurrenttoreferringbyidentified

234-000-000, Index,NumericalSwitch,4ESS
234Division 234-000-005,and, Switch,4ESS

IndexNumericalInterdivisional .

NOTE:
ispartthisindescribedequipmentThe

internationalanddomesticinincluded
equipmentHowever,centers.switching

isofficegatewayinternationalantounique
4.Partindescribed

3.03 forusedcablesconnectorizedPrefabricated
significantaareconnectionsinterframe
equipmentphysicaldefineddevelopinginfactor

mostIninstallations.Switch4ESSforgroups
thearegroupsequipmentphysicalthecases,
identifiedgroupsequipmentfunctionaltheassame

exist—canvariationsfloor-planAny2.Partin
thewithinisplacementequipmentspecificprovided

forlengthscableprefabricatedoflimitsmaximum
individualofarrangementTheinterconnections.all

1Btheassuchgroupsequipmentwithinframes
equipment,terminalnetwork,switchingProcessor,

moreisgroupsequipmentinterfaceterminaland
canvariationsminorAlthoughdefined.rigidly

timingsystemlength,cableassuchfactorsoccur,
thelimitrequirementspowercriticalandlimitations,

arrangement.frameofflexibility

3.04 Switch4ESStheofsizetheofRegardless
4ESSsizefullaforspacefloorinstallation,

1Bsupportingnetwork,divisiontimeSwitch
theatdedicatedisComputer3BandProcessor,

orderlyanprovidesThisinstallation.initialoftime
theandofficeSwitch4ESSaofexpansion

interconnectingprefabricatedusingofadvantage
cables.
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Processor1B

3.05 program-storedaisProcessor1BThe
data-processingreal-time,controlled,

4ESStheofoperationcontrolswhichmachine
following:theofconsistsItSwitch.

Processor:1A

controlscentralDuplicated—

asusedframesstoreSemiconductor—
storesprogramandstorescall

storecallextendedSemiconductor—
requiredwhenframe,(ECS)

(API)InterfaceProcessorAttached—
thetointerfaceanasusedframe

(3BSystemProcessorAttached
Computer)

capabilitystoragetapeauxiliaryAn—

panelsControl—

(PPI)InterfacePeripheralProcessor—
frame

input/outputorframeinput/outputAn—
frameprocessor

distributionandconversionPower—
equipment.

Processor:1B

(CC)ControlsCentralDuplicated—

(PS)StoreProgramDuplicated—
Memory

Memory(CS)StoreCallDuplicated—

videoComplexControlMaster—
terminal

clientsand(IFB)BusInterface—

ControllerFanandFans—

(API)InterfaceProcessorAttached—
thetointerfaceanasusedframe

Computer3BAPS

capabilitystoragetapeauxiliaryAn—

I/Oorframe(I/O)Input/OutputAn—
frameprocessor

distributionandconversionPower—
equipment

3.06 mustframescontrolcentralduplicatedThe
Processor1Botherallwithcommunicate

1Btheofcentertheatplacedareandframes
cablestheoflengthTheplan.floorProcessor

andcontrolcentralProcessor1Athebetween
bemustandcriticalmostisstorescallandprogram

busandtimingsatisfytoorderinshortkept
CCs,Processor1BTherequirements.transmission

ProcessorthetointernallocatedareCSsandPSs,
Processor1BthebetweenCommunicationframes.

tobusesinternalbyprovidedisCSsandPSs,CCs,
twothebetweencablescross-overandframethe

bays.

3.07 isframe(ECS)storecallextendedanWhen
frameECStheProcessor,1Atheinrequired

callcombinedtheofonetoadjacentlocatedis
frames.storestore/program

3.08 Attached(PUB),BusUnitPeripheralThe
BusUnitAuxiliary(API),InterfaceProcessor

externalareinterfaceInput/Outputand(AUB)
Theframe.Processor1Bthetoconnections

unitstapeandframeinterfaceprocessorattached
greateraatlocatedbecanframestapethein
1AThecontrols.centralthefromdistance

andframeinterfaceperipheralProcessor
communicationsthecarryframesinput/output

switchingtheandcontrolscentralthebetween
Theterminals.input/outputassociatedandsystem

identicalisProcessor1BthetointerfaceframeI/O
1ATheProcessor.1Athetointerfacetheto
accessremotecontainsalsoframePPIProcessor
whenrequirediswhichequipmenttelemetryand

remotedarefunctionsoperatingandmaintenance
framesThesefacility.maintenancecentralizedato

butcontrolscentralduplicatedthenearlocatedare
floorProcessor1Atheofperipheryoutertheat

4ESSthewithinterfacethefacilitatetoisThisplan.
input/outputandframesequipmentSwitch

thewithrequirednotisframePPITheterminals.
aprovidesProcessor1BTheProcessor.1B
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UtilityandMCCthethroughinterfacetelemetry
MasterthetointerfaceThe(MUP).Processor

Utilitytheandterminal(MCC)ComplexControl
thebyhandledalsoareworkstations(US)System

MUP.

3.09 254-200-001,toRefer Processor1A
Description,General 254-301-001,or 1B

Description,GeneralProcessor additionalfor
physicaltheconcerninginformationdetailed

Processor.1Btheofoperationandcharacteristics

Computer3B

3.10 duplexstand-aloneaisComputer3BThe
thetouniquenotiswhichsystemcomputer

cabinetsandframesfollowingTheSwitch.4ESS
theofapplicationSwitch4ESStheforrequiredare

Computer:3B

Frame/CabinetControlProcessora.

CabinetsTape/Diskb.

FrameDistributionPowerc.

Frame/CabinetEquipmentMiscellaneousd.

(Keyboard/displayPositionMaintenancee.
printer).andterminal

FrameInterfaceProcessorAttachedf.

NodeRingInterfaceNetworkCommong.
Cabinet

FrameSetDatah.

FrameAccessFacilitiesDigitali.

3.11 3Btheenvironment,Switch4ESStheIn
storefileaasprimarilyusedisComputer

andareaProcessor1Btheinfeaturereplacement
ProcessorAttachedtheastoreferredcommonlyis
capacitymemorydiskgreaterThe(APS).System

Switch4ESSallbyrequiredisAPSthebyprovided
genericlateror4E7withoperatingoffices

memorydisklargeratoadditionInprograms.
3Bthedata,andprogramsstoringforcapacity

additionalwithsystemtheprovidesComputer

enhancetousedbecanwhichtimeprocessor
Thefeatures.Switch4ESSnewaddorexisting

NetworkCommonSwitch4ESStheofaddition
featurenewaofexampleanisring(CNI)Interface

MessageAutomaticenhancedAnAPS.theutilizing
ofexampleanotherissystem(AMA)Accounting

used.beingisAPSthehow

3.12 234-100-201,and234-100-200toRefer
GeneralSystem,ProcessorAttached

ApplicationSwitch4ESSInformation,System for,
theconcerninginformationdetailedadditional

3Btheofcharacteristicsoperationalandphysical
Computer.

EquipmentInterfaceProcessor1B

3.13 areaequipmentinterfaceProcessor1BThe
providewhichframesofconsists1)(Figure

variousandProcessor1Bthebetweeninterfacean
equipmentThisSwitch.4ESStheofcomponents

4ESSthebetweeninterfacesvariousprovidesalso
supportandmaintenanceseparateandSwitch

facilities.

BranchingBusUnitPeripheralA.
J4A005AFrame(PUBB)

3.14 PUBthebranchtoservesframePUBBThe
branchesparallelofnumbersufficientainto

Thisequipment.Switch4ESStheallserviceto
oflengththethatsuchlocationaatplacedisframe

PUBBtheProcessor,1BthebetweenPUBthe
terminaltheandnetwork,switchingtheframe,

Uplimits.acceptablewithinisequipmentinterface
withallowedareframesPUBBadditionalfourto
serveframesadditionalTheserestrictions.certain

repeatertheprovided,Whenframes.repeateras
peripheraltheextendandexpandtoserveframes

2-twoofcomprisedisframePUBBThebus.unit
eightofconsistsbayEachbays.feet-2-inch

eighttheseOfsubassemblies.physicalseparate
loop-aroundandPUBBarefoursubassemblies,

partiallybecanframeainstances,someInunits.
branchingtheseoffourthanlesswithequipped

units.loop-aroundand

42Page 1999March



18Issue234-100-000,PracticesTechnologiesLucent

J5A006AFrameInput/OutputB.
(DA)]Availability[Discontinued

3.15 circuitsthecontainsframeinput/outputThe
following:theprovidetorequired

betweeninterfacechannelinput/outputThe
theandcontrolscentralProcessor1Bthe
inprovidedterminalsinput/outputvarious

officeSwitch4ESSthe

1BthebetweeninterfaceslinkdataThe
variousandcontrolscentralProcessor

monitoringandsupportcomputer-aided
facilities.

3.16 accommodatecanframeinput/outputEach
channels.input/outputseparate16toup

2-feet-singleaofconsistsframeinput/outputThe
bemayframeinput/outputThisbay.2-inch

1Btheofpartasprovidedonetoidentical
input/outputadditionalthreetoUpProcessor.

officeSwitch4ESStheinprovidedbemayframes
1Btheinrequiredonethesupplementto

Processor.

FrameProcessorInput/OutputC.

3.17 providedisframeprocessorinput/outputThe
Theoffices.Switch4ESSrecentmorein

input/outputthelikeframe,processorinput/output
circuitscontainsdescribed,previouslyframe

andchannelinput/outputtheprovidetorequired
centralProcessor1Bthewithinterfacesdata-link
canframeprocessorinput/outputThecontrol.

input/outputofnumbergreateraaccommodate
Thecost.loweraatlinksdataorchannels

areJ5A006C/Dframesprocessorinput/output
channels.32ofmaximumaprovidingofcapable

J5A006C/Dframeprocessorinput/outputEach
Thisbay.2-feet-2-inchsingleaofconsists

processorinput/outputthetoidenticalisequipment
Processor.1Btheinprovidedbemaywhichframe

Switch4ESSaasprovidedisequipmentThis
requirementsinput/outputofficethewhenframe

orframeinput/outputtheofcapabilitiestheexceed
1Btheinprovidedframeprocessorinput/output

processorinput/outputthreetoUpProcessor.
1Btheofpartasprovidedbemayframes

equipment.interfaceProcessor

SetsDataD.

3.18 input/outputonrequiredaresetsData
longalocatedarethatterminalschannel

input/outputorframeinput/outputthefromdistance
followingthebemaysetsDataframe.processor

types:

202T

dataCorB,829A,withequipped202T
setsauxiliary

202S

208

setsauxiliarydata801Cwithequipped208

dataCorB,829A,withequipped208
setsauxiliary

212A

auxiliarydata801Cwithequipped212A
sets.

3.19 setsdataoftypetheandrequirementsData
eachtouniquearechannelsinput/outputfor
datatherequired,Wheninstallation.Switch4ESS

ED-bydefinedframeworkainprovidedaresets
datacontainalsomayframeworkThis1B150-70.

functions.telemetrytorelatedsets

EquipmentTerminal

3.20 1)(FigureareaequipmentterminalThe
Thisequipment.terminalmetallicofconsists

thebetweeninterfaceanasservesequipment
tolltheinfacilitiesmetallicandSwitch4ESS
thesebetweenwiringInterconnectingnetwork.

isframesdistributingmainandterminals
end.equipmentterminaltheatconnectorized

variousofconsistsequipmentterminalMetallic
andframesterminalmetallicofarrangements

metallicThecircuits.trunkmetallicauxiliary
toaccessjackmanualprovideframesterminal

purposes.maintenancefortrunksindividual
providednotarecircuitstrunkmetallicAuxiliary

access.maintenancewith
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3.21 terminalmetallicofnumberactualThe
circuitstrunkmetallicauxiliaryandframes,

dependentisofficeSwitch4ESSainprovided
following:theassuchvariablesupon

beingtrunksoftypesandnumberThe
serviced

onincorporatedsignalingoftypeThe
trunks.various

suchincrementsinprovidedareframesEquipment
terminaltheofcapabilitycircuit-handlingthethat

equipmentterminaltheandequipmentinterface
equal.approximatelyare

J1C015A/CFrameTerminalMetallicA.
(DA)]Availability[Discontinued

3.22 provide(MTFs)framesterminalmetallicThe
interfacesignalingandtransmissionvoicea

andnetworktolltheinfacilitiesmetallicbetween
variousacceptMTFsTheseSwitch.4ESSthe

4-wireand2-networks,balancingofconfigurations
plug-onmountedconverterssignalandamplifiers,

framesterminalmetallicdifferentTwoboards.in
areTheseSwitch.4ESStheinuseforprovidedare

J1C015C.andJ1C015Aframesterminalmetallic
frames.bay2-feet-2-inchsingleareframesThese
aacceptingforfacilitiesprovidesframeEach

totypesvariousofunitsplug-in72ofmaximum
trunks.metallic72toupaccommodate

3.23 miscellaneousaofficessomeinthatNote
tousedbemayframeequipment

morebemayItcircuits.metallicaccommodate
theofplaceinshelvesJ99338Cusetoeconomical

metallicmounttoJ1C015Cframeterminalmetallic
ofnumberlimitedaonlywhenunitsterminal

J99338CThesesupported.betoneedcircuits
‘‘miscellaneous’’ainmountedareshelves

frame.equipment

CircuitsTrunkMetallicAuxiliaryB.

3.24 providedarecircuitstrunkmetallicAuxiliary
andtrunksoperatorwithinterfaceto

metallicauxiliaryThesetrunks.outgoingauxiliary
notarethatunitsplug-inofconsistcircuitstrunk

Theseframe.terminalmetallicthewithcompatible

equipmentuniqueinmountedareunitsplug-in
functionaisshelvestheseoflocationTheshelves.
isspace(whereverdesignofficeindividualof

variousthecontainunitsplug-inTheavailable).
theaccommodatetorequiredarewhichcircuits

usingtrunksoutgoingauxiliaryandoperator
indescribedareunitsThesefacilities.nonmetallic

documents.frameterminalmetallicthe

EquipmentInterfaceTerminal

3.25 areaequipmentinterfaceterminalThe
thatframesequipmentofconsists1)(Figure

terminalthebetweeninterfaceanprovide
theseaddition,InSwitch.4ESStheandequipment

4ESSthebetweeninterfaceanprovideframes
includingareasfunctionalotherandSwitch

Terminalfacilities.supportandmaintenance
following:theincludesequipmentinterface

(SP1)1ProcessorSignal

(SP2)2ProcessorSignal

(DT)TerminalDigroup

(DIF)FrameInterfaceDigital

(DIF-E1)E1-FrameInterfaceDigital

BankChannelD4

SignalingInterofficeChannelCommon
Equipment.Terminal(CCIS)

3.26 andflexiblearearrangementsEquipment
design.officeindividualoffunctionaare

thethatsuchincrementsinprovidedareFrames
interfaceterminaltheofcapabilitycircuit-handling

areequipmentterminalandequipment
equal.approximately

[Discontinued1ProcessorSignalA.
(DA)]Availability

3.27 theperforms(SP1)1processorsignalThe
forfunctionsdistributingsignalandscanning

others)andservice,(voice,trunksanalog
metallicfacilities,carrieranalogonterminated

bemaySP1Theothers.andfacilities,terminal
configurations.productiontwoofeitherinprovided
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productionSP1initialtheistheseoffirstThe
4ESSearlierinprovidediswhichconfiguration

isconfigurationsecondTheinstallations.Switch
secondThisframe.matrixcombinedawithSP1the

Switch4ESSinprovidedwasconfiguration
and4E2thebysupportedarethatinstallations

functionoverallasfarAsprogram.genericlater
SP1twotheconcerned,areinterfacesexternaland

whenversion,Eitheridentical.areconfigurations
forinterfacesignalingaprovidesequipped,fully

twotheindifferencesThetrunks.4080
anddesigncircuitinternalinareconfigurations

combinedawithSP1Theappearance.physical
officeAnunit.economicalmoreaisframematrix

configurations.SP1bothofmixtureahavecan
withorinitialconfiguration,SP1oneanyHowever,

ofentirelyconsistmustframe,matrixcombined
particularthatcomprisewhichframesthose

anywithinframesSP1ofmixtureAconfiguration.
Apermitted.notisconfigurationSP1particularone

later),(discussedSP2stwoSP1s,twoofminimum
eachinprovidedbemustSP2oneandSP1oneor

office.Switch4ESS

1ProcessorSignal
Configuration)(Initial

3.28 isSP1configurationinitialequippedfullyA
separatefivefollowingtheofupmade

frames:

(J4A003A)framecontrol1processorSignal

framesmatrixscanneranddistributorTwo
(J4A003D)

(J4A003E).framesappliquedistributorTwo

3.29 initialanforequipageminimumThe
fullyoneofconsistsSP1configuration
one(J4A003A),framecontrolSP1equipped
fullywithframematrixscanneranddistributor

appliquedistributoraandcircuits,accessequipped
needed.asequippedframe

FrameControl1ProcessorSignal3.30
(J4A003A): containsframecontrolSP1The

interfacebusunitperipheralunit,controlSP1the
andframes,SP1allforunitscontrolcircuits,

isframeThispanels.fuseandpowerassociated
bays.2-feet-2-inchtwoofcomprised

FrameMatrixScannerandDistributor3.31
(J4A003D): scanneranddistributorThe

anddistributorsignalthecontainsframematrix
4ESSthewithinterfacethatcircuitspointscan
comprisedisframeThisframes.equipmentSwitch

thisofbaystwoThebays.2-feet-2-inchtwoof
identical.equippedareframe

(J4A003E):FrameAppliqueDistributor3.32
thecontainsframeappliquedistributorThe

tosignalscontrolrelay-originatedapplythatcircuits
isframeThisframes.equipmentSwitch4ESS

bay.3-feet-3-inchoneofcomprised

1ProcessorSignal
Frame)MatrixCombined(With

3.33 matrixcombinedwithSP1equippedfullyA
threefollowingtheofupmadeisframe

frames:separate

(J4A003G)framecontrol1ProcessorSignal

scanneranddistributorcombinedTwo
(J4A003F).framesmatrix

3.34 withSP1anforequipageminimumThe
fullyoneofconsistsframematrixcombined

oneand(J4A003G)framecontrolSP1equipped
framematrixscanneranddistributorcombined

needed.asequipped(J4A003F)

FrameControl1ProcessorSignal3.35
(J4A003G): samethecontainsframeThis

framecontrolSP1theasequipmentoftype
SP1.configurationinitialthewithprovided

tosimilarisframecontrolJ4A003GthePhysically,
discussed.previouslyframecontrolJ4A003Athe

frame,thewithinunitsindividualtheofJ-codesThe
circuitactualtheandassignments,packcircuit

functionoveralltheHowever,different.aredesign
identical.areappearanceand

FrameScannerandDistributorCombined3.36
(J4A003F): anddistributorcombinedThe

distributorsignalthecontainsframematrixscanner
4ESSthewithinterfacethatcircuitspointscanand
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comprisedisframeThisframes.equipmentSwitch
bays.3-feet-3-inchtwoof

2ProcessorSignalB.
(DA)]Availability[Discontinued

3.37 theperforms(SP2)2ProcessorSignalThe
forfunctionsdistributingsignalandscanning

digrouponterminatedtrunkscarrierdigital
fourtoupwithinterfacecanSP2Anterminals.

signalingmultifrequencyforterminalsdigroup
twelvetoupandsignalingdial-pulseand/or

channelcommonforterminalsdigroupadditional
signalingaprovidecanSP2Thesignaling.

normallySP2Thetrunks.3840forinterface
aHowever,only.framecontrolSP2aofconsists

asincludedbecanframematrixsupplementary
miscellaneous1024providetoSP2theofpart

functions.distributorsignalandscan

NOTE:
alsoisframematrixsupplementaryThe
sufficienthavenotdothatofficesinprovided

multifrequencyrequiredthesupporttoSP1s
circuits.servicesignaling

(previouslySP1stwoSP2s,twoofminimumA
bemustSP1oneandSP2oneordiscussed),

office.Switch4ESSeachinprovided

FrameControl2ProcessorSignal
J4A008A

3.38 3-twoofconsistsframecontrolSP2The
thisinunitcontrolSP2Thebays.feet-3-inch
oftypestwoofeitherwithequippedbecanframe

memoryofversionlatesttheWhenunits.memory
providednotareconverters9-voltprovided,isunit

unit.converterpowerframethein

FrameMatrixSupplementary
J4A008B

3.39 ofconsistsframematrixsupplementaryThe
provideswhichbay3-feet-3-inchsinglea

distributorsignalandscanmiscellaneous1024
functions.

J68952A/BFrameTerminalDigroupC.
(DA)]Availability[Discontinued

3.40 providedisframe(DT)terminaldigroupThe
frameThetrunks.digitalterminateto

oneplusunitsterminaldigroupeightcontains
separate120accommodatecanunitEachspare.

awithframetheprovidesThischannels.voice
terminaldigroupAcapability.channel960-voice

terminaldigroupfourofconsistingcomplexframe
digital3840terminatecanSP2oneandframes

channels.voice

3.41 anininstalledframeterminaldigroupThe
Thetypes.twoofeitherbecanoffice
earlyinprovidedisJ68952Aterminaldigroup

terminaldigroupTheinstallations.Switch4ESS
thebysupportedofficesinprovidedisJ68952B

programs.genericlateror4E3

3.42 appearance,physicalindifferentAlthough
sametheperformframesoftypestwothese

trunkdigitaloverallsamethehaveandfunction
terminaldigrouptheoffeaturesGeneralcapacity.

follows:asareJ68952Bversion

versionJ68952AthethancostLower

changedunitsmemoryInternal

isconverterspowerofnumberlowerA
usedconvertersandframetheinprovided

ratingcurrenthigheraofare

totalthereducedhasdesigncircuitRevised
frame.theinpackscircuitofnumber

areframesterminaldigroupoftypesBoth
bays.2-feet-2-inchtwoofcomprised

J68960AFrameInterfaceDigitalD.
(DA)]Availability[Discontinued

3.43 (DIF)frameinterfacedigitalJ68960AThe
digitalT1betweeninterfaceanprovides
networkdivisiontimetheandformat)(DS1trunks

E&MtheprovideonlycanDIFTheformat).(DS120
forfunctionsignalingandsupervision(dial-pulse)

signalingandsupervisiontheHowever,trunks.T1
forbasisper-channelaoninhibitedbecanfunction
onterminatedtrunksT1signalingchannelcommon
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CircuitterminatetoDIFtheallowsThisDIF.the
endfromtrunks(DSDC)CapabilityDigitalSwitched

bitsdataasbitssignalingT1theusewhichoffices
capabilities.digitalend-to-end56-kilobitprovideto

atoequivalentiscomplexDIFeachfunction,In
thewithoutSP2)andDTs(fourcomplexDT/SP2

fullyEachframe.matrixsupplementarySP2
isbays)3-feet-3-inch(threecomplexDIFequipped

Thetrunks.digital3840terminatingofcapablethus
tolimitedbeshouldlineupframeDIFmaximum

rackcableavoidtoorderinfeet)(39DIFsfour
congestion.lineup

3.44 andSP1s,DIFs,32oftotalcombinedA
Switch4ESSaininstalledbecanSP2s

SP2sandSP1s,DIFs,ofnumberactualTheoffice.
following:theondependentisofficeaninprovided

digitalandmetallic,analog,ofmixtureThe
officethebyservedtrunks

signalingchannelcommonofUtilization
(CCS).

J5X059BInterface-E1DigitalE.

3.45 (DIF-frameinterfacedigitalJ5X059BThe
generic4E8thewithintroducedwasE1)
J68960Atheforreplacementdirectaasprogram

toequippedfullybecanDIF-E1Theframe.DIF
channelcommonand/orE&M3840terminate

configurationspecialAtrunks.digitalT1signaling
isbankschannelD4inunitschannelE&Musing

DIF-thetotrunks5CCITTinterfacingforprovided
twousestrunkeachapplication,specialthisInE1.

terminationstwoTheseDIF-E1.theonterminations
andDIF-E1thetotrunksindependentasappear
base.dataofficetheinsoftwarebyonlylinkedare

limitedbeshouldlineupframeDIFmaximumThe
avoidtoorderinfeet)(39complexesDIFfourto

congestion.lineuprackcable

3.46 canDIF-E1theprogram,generic4E9With
(MF)multifrequencyfourwithequippedbe

aprovidethat(DISUs)unitsserviceinterfacedigital
appearancestrunkcircuitserviceMF64oftotal

mayfeatureThisnetwork.switchingthetodirectly
andtransmittersMFanalogthereplacetousedbe

associatedandmatrix,processorsignalreceivers,
andE&MTheconversion.digital-MFtoanalog-MF

tousedarebits(PCIS)signalinginhibitper-channel
receivers.andtransmittersMFdigitalthecontrol

thegeneratetodesignedalsoareDISUsMFThe
onuseforrequiredsourcetoneoperator480-Hz

trunks.operator

3.47 canDIF-E1theprogram,generic4E10With
dual-tonesupporttoequippedbe

andsignaling(touch-tone)(DTMF)multifrequency
DTMFThefeatures.signalingservicesspecial

4ESStheenabletorequirediscapabilitysignaling
touch-tonereceiveandtransmittoSwitch

(PBXs)ExchangesBranchPrivatefromaddressing
digitalT1directandanalogE&M4-wireor2-on

withequippedbecancomplexDIF-E1Atrunks.
previoustheindescribedDISUsMFfourtheeither

thewithAsDISUs.DTMFfourwithorparagraph
fourwithequippedcomplexDIF-E1aDISUs,MF

circuitserviceDTMF64providesDISUsDTMF
Thenetwork.switchingthetoappearancestrunk

wink-starttwo-wayincludescapabilityDISUDTMF
nonwink-ontonedialofgenerationaddressing,

16ofsetfulltheofreceptiontheandtrunks,start
digitalinterfaceservicesspecialThedigits.DTMF

inpackscircuitfiverequires(DIU)unitinterface
servicesspecialADIUs.DS-1regularofplace

itsininterfaceDS-1regularatosimilarisinterface
handlingspecialperformcanitthatexceptfunction,
PCMtheofeachforinformationsignalinglineof

outgoingandincomingTheinterfaces.itchannels
manipulatedareEb)andEaMb,(Ma,bitssignaling

ofstatesfourprovidetobasisper-channelaon
Eithertrunks.CSDConsignalingsupervisory

mayDTMForprotocol,accessequalMF,regular
signaling.addressfortrunkstheseonusedbe

J98726BankChannelD4F.

3.48 inmountedbecanbankschannelD4The
arewhichframesbay2-feet-2-inchsingle

4-feet-5-inchesor9-feet-7-inches,11-feet-6-inches,
bealsocanbankschannelD4Theheight.in

otherwithfashionmiscellaneousainmounted
isitapplication,Switch4ESStheInequipment.

mountedbebankschannelD4thatrecommended
feet7arewhichframesbay2-feet-2-inchsinglein

awithequippedbecanframeworkThisheight.in
however,banks;channelD4fourofmaximum

(ED-panelcommunicationsawithequippedwhen
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bemaybankschannelD4threeonly3C660),
frame.ainequipped

3.49 D4theapplication,Switch4ESStheIn
analoginterfacetousedarebankschannel
N-andtrunks,metalliccertaincircuits,service

orterminalsdigroupeitherwithfacilitiesCarrier
otherwisewouldwhichframes,interfacedigital

interfacevoicebandthewithinterfaceanrequire
D4Apoints.matrixuniversalSP1andframe

LT-1awithconjunctioninbank,channel
moreaistransmultiplexer,digitalconnector/LT-2

circuitsanaloginterfacingofmeanseffectivecost
arrangement.VIF/SP1thethanSwitch4ESStheto
providetousedbestillmaySP1theHowever,

points.distributorsignalandscanmiscellaneous

InterofficeChannelCommonG.
Terminal(CCIS)Signaling

Equipment

FrameBasicGroupTerminalCCIS
Availability[DiscontinuedJ4A009A

(DA)]

3.50 framebasicgroupterminalCCISThe
linkssignalingCCIStheterminates

interfaceanasservesandofficethetoconnected
Processor.1Btheandlinksdatathesebetween

Twoterminals.CCISsixcontainsframeThe
basicthistoaddedbecanframessupplementary
CCIS16ofcapacityframetotalaprovidetoframe
becanframes16ofmaximumaAlso,terminals.
onDependingoffice.Switch4ESSainprovided

twogrowth,projectedandtrunkingCCISexpected
addingbeforeprovidedbemustframesbasic

isframebasicTheframes.supplementary
bays.2-feet-2-inchtwoofcomprised

GroupTerminalCCIS
J4A009BFrameSupplementary

(DA)]Availability[Discontinued

3.51 theofcapabilitytheextendsframeThis
fivecontainsframeThisframe.basicCCIS

onerequired,Whenterminals.CCIS
theofsideeachtoaddedisframesupplementary

2-feet-singleaofconsistsframeThisframe.basic
bay.2-inch

J99399AFrameSetDataCCIS
(DA)]Availability[Discontinued

3.52 setdataprovidesframesetdataCCISThe
4800-bit-per-implementingforequipage

supportsframeEachlinks.signalingCCISsecond
eachunits,setdata(twolinks16ofmaximuma

isframeThesets).data2048Aeightwithequipped
7iswhichbay2-feet-2-inchsingleaofcomprised

isframesetdataCCIStheWhenheight.infeet
equipagegroupterminalCCISinchangesused,

withreplacedaresetsdata201DTherequired.are
data(J99360CB),interfacemodemterminala

Thecircuits.converterdc-to-dcandencryption,
thethatrequiresalsoratedatatheinincrease

size.inincreasedbebufferterminal

NetworkSwitching

3.53 1)(FigureareanetworkswitchingThe
pulsewhichthroughequipmentthecontains

onefromtransferredisdata(PCM)modulatedcode
alsonetworkswitchingTheanother.totrunk

thegenerateswhichequipmenttimingcontains
Thetraffic.switchtorequiredsignalstimingprecise

theofconsistsareaequipmentnetworkswitching
timeexpandedtheor(TSI)interchangeslottime

multiplexedtimethe(XTSI),interchangeslot
Inframes.clocknetworktheand(TMS),switching

TSItheofversioninitialthewithprovidedoffices
aframe,TMStheofversioninitialtheandframe

TSI64containsnetworkswitchingequippedfully
frame.clocknetwork1andframes,TMS8frames,

providedareatheofdimensionstheonDepending
becanequipmentnetwork,switchingthefor

row.perframesTSI7or6,5,ofrowsinarranged
thebothinmadeareadjustmentsAppropriate

totaltheandrowainframesTMSofnumber
thewithprovidedofficesInrows.ofnumber
designmodifiedandframeTSIdesignmodified

networkswitchingequippedfullyaframe,TMS
1andframes,TMS4frames,TSI32contains

withequippedfullyofficeAnframe.clocknetwork
featureinterchangeslottimeexpandedthe

XTSI32supportthatcabinetsXTSI64contains
1andframes,TMS4arrangements,equipment

generic4E21theWithframe.clocknetwork
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TMSfourrequireofficesSwitch4ESSallprogram,
capability.frame

FrameInterchangeSlotTimeA.
J4A001A/B

3.54 fourthandfirsttheprovideframesTSIThe
switching4-stagetheforswitchingofstages
twoofeitherbemayframesTSIThenetwork.

TSIthediscussion,thisForconfigurations.general
andconfigurationinitialtheasidentifiedareframes

initialtheaddition,Indesign.modifiedthe
Detailsversions.twoofeitherbecanconfiguration

paragraphs.subsequentinare

FrameTSIConfigurationInitial
Availability[DiscontinuedJ4A001A

(DA)]

3.55 thehasframeTSIconfigurationinitialEach
andvoiceseparate1680handletocapacity

TSI64ofmaximumabecanTherecircuits.service
64Theseoffice.Switch4ESSoneanyinframes

Initialtrunks.107,520accommodatecanframes
canofficeanininstalledframesTSIconfiguration

J4A001A-frameTSITheversions.twoofeitherbe
installations.Switch4ESSearlierinprovidedwas1

laterinprovidedwasJ4A001A-2frameTSIThe
mixahavemayOfficesinstallations.Switch4ESS

differentAlthoughframes.TSIoftypestwotheseof
typesframetwotheseappearance,physicalin

theoffeaturesGeneralfunction.sametheperform
follows:asareframeTSItheofversionJ4A001A-2

version.J4A001A-1thethancostLower

V+9requirelongernomemoriesInternal
power.

dc-to-dcV+9withequippednotFrame
fuses.V+9orconverterspower

areframestheseinunitssomeforJ-codesThe
areframesTSIconfigurationinitialBothdifferent.

bays.3-feet-3-inchtwoofcomprised

J4A001BFrameTSIDesignModified

3.56 thehasframeTSIdesignmodifiedEach
andvoiceseparate3360handletocapacity

theofcapacitythetwiceisThiscircuits.service

cannetworkswitchingTheTSI.configurationinitial
frames.TSImodified32ofmaximumacontain

107,520accommodatecanframes32These
isframeTSIdesignmodifiedThetrunks.

bays.3-feet-3-inchtwoofcomprised

InterchangeSlotTimeExpandedB.
J4A034A-1Cabinet

3.57 (XTSI)interchangeslottimeexpandedThe
coexistcanthatperipheralSwitch4ESSais
existingreplacecanorTSIsandDIFsinstalledwith

theprovidesItgrowth.terminationswitchforTSIs
4-stagetheforswitchingofstagesfourthandfirst

tocapacitythehasXTSIEachnetwork.switching
Acircuits.serviceandvoiceseparate4032handle
ofmaximumacontainsSwitch4ESSequippedfully

cabinets64Thesecabinets.XTSI64withXTSIs32
XTSIThetrunks.129,024accommodatecan

growthandcabinetsmainofconsistcabinets
6-footstandardarecabinetsThecabinets.

wide.6-inches2-feetarethatcabinetsswitching
improvesandcoststerminationreducesXTSIThe

network.switchingtheofreliabilitythe

FrameSwitchingMultiplexedTimeC.
J4A002A/B

FrameTMSConfigurationInitial
(DA)J4A002A

3.58 andsecondtheprovideframesTMSThe
4-stagetheforswitchingofstagesthird

fullyareframesTMSThenetwork.switching
4ESSAswitching.reliableprovidetoduplicated
fourortwowithequippedbecanofficeSwitch

4-or2-aastoreferredisandframesduplicated
1-ahavetopossibleisItrespectively.office,TMS

notbutofficestollsmallsupporttoofficeTMS
Switch4ESSAoffice.3-TMSahavetopossible

duplicatedtwowithequippedinitiallybecanoffice
assizelargeratogrownthenandframesTMS

theaddition,Inrequired.aretrunksadditional
equippedpartiallybecanframesTMSduplicated

andeconomygreaterforprovidetorequiredas
flexibility.growth
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3.59 2-feet-twoofcomprisedisframeTMSEach
bemayframesTMSThebays.inch2-

TMSTheconfigurations.twoofeitherinprovided
4ESSearlierinprovidedisJ4A002A-1frame

isJ4A002A-2frameTMSTheinstallations.Switch
4ESSlaterinprovidedisanddesignnewera

framestwotheseFunctionally,installations.Switch
framenewertheinprovidedunitsTheidentical.are

Volt9forneedthewithoutfunctiontodesignedare
canunitsnewertheserequired,Whenpower.DC
notisframenewTheframe.oldertheinusedbe
theaddition,Inconverters.Volt+9withequipped

higher(butfewerwithequippedisframenewer
converters.DCVolt-3rating)current

MultiplexedTimeDesignModified
J4A002B-1FrameSwitching

3.60 introducedframe,TMSdesignmodifiedThe
ofconsistsprogram,generic4E5thewith

TMSmatedacontainsandbays3-feet-3-inchtwo
isdesignTMSThiscircuits).TMS(twopair

atoequivalentfunctionally pair earliertheof
frames.TMSJ4A002A-1orJ4A002A-2production

3.61 theeliminatesframeTMSJ4A002B-1The
thesebyrequiredconcept’’‘‘mate-frame

switchingequippedfullyAdesigns.previous
fourofconsistscircuits)TMS(eightnetwork

thirdandsecondtheforframesTMSJ4A002B-1
lessrequiresmodificationThisswitching.ofstages

TMSofversionpreviousthethanspacefloor
frames.

3.62 TMSeightofequipagemaximumThe
abyprovidedbealsomaycircuits
andJ4A002A-2,J4A002A-1,ofcombination

frameTMSofbayEachframes.TMSJ4A002B-1
(hardware-separatecompletelyisJ4A002B-1

acontainsandbaymatethefromindependent)
switchcontroller,unit,accessbusunitperipheral

circuits.powerandunits,

J4A004AFrameClockNetworkD.

3.63 timingprovidesframeclocknetworkThe
timingandnetworkswitchingtheforsignals

interfaceterminalthesynchronizethatsignals
networkThenetwork.switchingthewithequipment

thatdatatimingsystemprovidesalsoframeclock
networkTheProcessor.1Bthebyreadbemay

ofcomprisedis-2)and(J4A004A-1frameclock
acontainsbayEachbays.3-feet-3-inchtwo

networkJ4A004A-2Thecircuit.clockcomplete
generic4E5thewithintroducedframe,clock

thesynchronizeautomaticallycanprogram,
toofficesinterconnecteddigitallyofclocksnetwork

signalreferenceThesignal.referencecommona
indatamodulatedcodepulsetheeitherbemay

ReferenceAT&TtheorCarrier)(T1formatDS1
outphasedbeingiswhichMHz)(2.048Frequency

domestically.

TestTrunkandCircuitsService
Facilities

3.64 facilitiestesttrunkandcircuitsService
servicetrunkprovideequipment1)(Figure

4ESSainrequiredequipmenttesttrunkand
andidentifyparagraphsfollowingTheoffice.Switch

equipment.thisdescribe

FrameLineTestOfficeRemoteA.
(DA)J4A007A

3.65 frame(ROTL)linetestofficeremoteThe
enabletocircuitsnecessarytheprovides

aor2TrunksonReportingAutomaticCentralized
trunks.ontestsconducttofacilitymanualremote
equippedofficesinrequirednotisframeROTLThe
(RMS-System-D2MeasurementRemotethewith

program.generic4E10thewithintroducedD2)

3.66 2-feet-singleaofconsistsframeROTLThe
twoeithercontaincanframeThebay.2-inch

105-twooroneandunitROTLoneorunitsROTL
assortedwithalongunitsrespondertest-linetype

isframeROTLThecircuits.alarmandpower
interfacevoicebandthenearlocatednormally

plan.floorSwitch4ESSoveralltheinframes

SystemCircuitServiceB.

3.67 4ESSais(SCS)SystemCircuitServiceThe
generalprovidesthatunitperipheralSwitch

needingfeaturesbyuseforportsservicepurpose
ToneDualcollectandannouncementsplayto
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frominformationdigit(DTMF)Multifrequency
customers.

3.68 generic4E17theinintroducedSCS,The
forsourceprimarytheprovidesprogram,

Theoffice.Switch4ESStheinannouncements
420ofcapacitymaximumaeitherforallowsSCS

1.6orstorageannouncementtotalmegabytes
SCSThestorage.announcementtotalgigabytes

24-andwide,30-inchhigh,6-feettwoinhousedis
includeshardwareSCSThecabinets.deepinch

CircuitServiceduplexedthetypes:unitmajorthree
(SCU),UnitCircuitServicethe(SCC),Controller

(HDU).UnitDiskHardtheand

3.69 announcementtheprovidesHDUThe
ofpairEachSCS.theforcapacitystorage

hard-diskTN1672theusingpacks,circuithard-disk
93,000toupstorecanpacks,circuit

Each(approximately).secondsannouncement
TN1972theusingpacks,circuithard-diskofpair

478,000toupstorecanpacks,circuithard-disk
Each(approximately).secondsannouncement

TN4000theusingpacks,circuithard-diskofpair
956,000toupstorecanpacks,circuithard-disk

(approximately).secondsannouncement

3.70 later.detailmoreindiscussedisSCSThe
optionaltheprogram,generic4E20theWith

onfeature(ASR)RecognitionSpeechAutomatic
tofunctionsrecognitionspeechallowsSCSthe

capabilities.collectioninformationSCSenhance
ofconsistfeatureASRtheforhardwareThe

ainhoused(CDSU)UnitsServiceDataCustom
(CDSC).CabinetServicesDataCustom

3.71 Switch4ESStheofdescriptiondetailedA
234-100-130,incontainedisSCS Service

DescriptionSystem,Circuit .

SystemAnnouncementPhasedC.

3.72 is(PAS)systemannouncementphasedThe
frameannouncementrecordedsolid-statea

messagesrecorded‘‘phased’’provideswhich
ahasPASTheoffice.Switch4ESStheinrequired

spokenrecorded20ofcapacitymaximum
length.inseconds12touparethatmessages
callingtheinformtousedaremessagesThese

theandcompletednotwascallawhyofparty
ofcomprisedisPASThetaken.betoaction

7-feetainhousedarethatitemshardwaremodular
Theframe.Switch4ESSwide,2-feet-2-inchhigh,
panel,interfaceanincludeshardwaremodularPAS

unit.controlaandB,cagecardA,cagecard
4ESStheandPASthebetweenCommunication
cablesconnectorizedviaaccomplishedisSwitch

audio‘‘phased’’oftransfertheallowwhich
signalingmultifrequencythethroughmessages

D4or(VIU)unitinterfacevoicebandatoframe
4ESSainavailableSCStheWithbank.channel

generic4E17thewithequippedofficeSwitch
recordedofsourceprimarytheprogram,

theindiscussedSCStheisannouncements
thebecomesPASTheparagraphs.previous

announcements.ofsourcesecondary

3.73 234-110-160,toRefer Phased
4ESSDescription,System,Announcement

Switch information.physicaldetailedadditionalfor,

InterrupterandTone,Ringing,820AD.
J87822APlant

3.74 plantinterrupterandtone,ringing,820AThe
signalstoneandringingvarioustheprovides

frameThisoffice.Switch4ESStheinrequired
bay.2-feet-2-inchaofconsists

FrameSignalingMultifrequencyE.
Availability][DiscontinuedJ99353A

3.75 providesframesignalingmultifrequencyThe
multifrequencyawithofficeSwitch4ESSthe

aincludemayframeThecapability.signaling
containsalsoframeThiscircuit.testmultifrequency

serviceotherbyusedstripsterminalofnumbera
someequipment,facilitiestesttrunkcircuits,
interfaceterminalandequipment,miscellaneous

theandstripsterminalTheseequipment.
tousedareframethisonconnectorsinterframe

connectorizedtowiringpoint-to-pointfromconvert
equipmentthatsoprovidedisfacilityThiscables.

canofficeSwitch4ESSatouniquenotiswhich
connectorizedrequirewhichframeswithinterface
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isframesignalingmultifrequencyThecables.
bay.2-feet-2-inchsingleaofcomprised

3.76 multifrequencypseudoaoffices,someIn
ED-1B150-70(standardframesignaling

andstripsterminalofconsistingframework)
conversiontheprovidetousedbemayconnectors

cables.connectorizedtowiringpoint-to-pointfrom
areframessignalingmultifrequencypseudoThe

pseudoEach40.numberwithstartingnumbered
asupportcanframesignalingmultifrequency

120ofgroups(threecircuits360ofmaximum
C).andB,A,designatedcircuits

andTransceiverCheckContinuityF.
UnitTestLoop-Around

3.77 loop-andtransceivercheckcontinuityThe
thechecktousedisunittestaround

numberThesetup.callduringtrunksofcontinuity
checkcontinuityabyaccommodatedtrunksof

Twodesign.officeoffunctionaisunittransceiver
typeOneavailable.areunitstransceiveroftypes

loop-aroundtwoplustransceiverseightcontains
containstypeotherThe(J4A010AE).circuitstest

ofmaximumA(J4A010AC).transceivers12toup
bemayunittransceiveroftypeeachoftwo

SixteenA.framemiscellaneousinmounted
bemaycircuits)(192unitstransceiveradditional

C.framemiscellaneousinmounted

FramesandSystemsMiscellaneous

3.78 equipmentframeandsystemMiscellaneous
requiredabilitiesvariousprovides1)(Figure

equipmentTheoffice.Switch4ESSasupportto
category,thisundergroupedaresystemsand

otherthetorelatedcloselynotaretheybecause
4ESSthecomprisewhichgroupsequipment

andidentifyparagraphsfollowingTheSwitch.
systems.officeandequipmentthisdescribe

SystemInput/OutputA.

3.79 systemprovidessysteminput/outputThe
awithpersonnelmaintenanceandoperating

Processor,1Bthewithcommunicatingofmeans
theandcomplexes,servicesnetworkComputer,3B

Testing,or(CMS)SystemMaintenanceCircuit
AdministrationandProvisioning,Operations,

systeminput/outputprimaryThe(TOPAS).System
ofcontrolandmaintenance,administration,thefor

input/outputProcessor1BtheisSwitch4ESSa
theprovidesalsosysteminput/outputThissystem.

following:

Processor1BthebetweenexchangeDate
TOPAS.orConnectVu/CMSand

Processor1BthebetweenexchangeData
facilitiesmonitoringandsupportexternaland

processors.1BbetweenexchangeData

3.80 providedarecapabilitiesInput/output
software-definedofnumberathrough

ischannelsthesetoAccesschannels.input/output
input/outputofnumberausingimplemented

workvarioustheinlocatedarewhichterminals
office.Switch4ESStheincenters

3.81 theinusedterminalsinput/outputThe
includecentersworkSwitch4ESSvarious

devices:oftypesfollowingthe

a. andSendKeyboardIIDECWRITER†
Terminal:Receiver LA36-CAThe

IIDECWRITER aofconsiststerminal
Thisprinter.tractor-feedandkeyboard

Circuitthewithinterfacetousedisterminal
TOPAS.or(CMS)SystemMaintenance

b. Terminal:Keyboard/DisplayVT100‡ The
VT100 thewithinterfacetousedisterminal

centermaintenancenetworkvarious
theofpartarewhichminicomputers

arrangements.centerworkcentralized

c. MaintenanceInteractiveAdvanced
(AIMS):System The AIMS easy-to-anis

screensplitTheworkstation.intelligentuse
simultaneousallowsmonitordual-channel

channels.input/outputtwoofmonitoring
ROPreplacecancapabilityloggingdataThe

disk.floppyordiskhardPCawithpaper
ofseriesprogramtousersallowsAIMS

EquipmentDigitaloftrademarkaisDECWRITER†
Corporation

52Page 1999March



18Issue234-100-000,PracticesTechnologiesLucent

isAIMSkey.functionaintocommands
frommessagesselectedfilteringofcapable

updatingorrecallingandfileatoswitchthe
commands.activatedpreviously

3.82 theconcerninginformationAdditional
isdevicesterminalinput/outputvarious

234-100-021,inprovided SystemInput/Output
Description.

SystemAlarmOfficeB.

3.83 meansaprovidessystemalarmofficeThe
maintenanceandoperatingalertingof

andaudibleusingconditionstroubletopersonnel
dividedisofficeSwitch4ESSThealarms.visual

15).of(maximumareasgridalarmofnumberainto
theisareagridparticularainequipmentAll

workaHowever,center.workaofresponsibility
alarmonethanmoreforresponsiblebemaycenter

alarmsensessystemalarmofficeThearea.grid
Switch4ESSvariouswithingeneratedconditions

isconditionalarmanWhenframes.equipment
andaudiblesystem,alarmofficethebydetected

appropriateandactivatedarealarmsvisual
theatoutputaremessagesteletypewriter

center(s).workappropriate

3.84 whichequipmentframe-mountedThe
(exclusivesystemalarmofficethecomprises

inmountedispanels)alarmvisualandaudibleof
Frame-mounted,B.andAframesmiscellaneous

alarmofficeeachforequipmentgridoffice-alarm,
units:followingtheofcomprisedisgrid

J4A012AAunitcontrolgridalarmOne

J4A012ABcontrolpower-alarmOne

J4A012ADcontroltransferalarmOne

unitcontrolgroupingalarmmanualOne
J4A012AE

J4A012AFpanelfuseOne

EquipmentDigitaloftrademarkaisVT100‡
Corporation

J4A012AC.unitscontrolpilotAisle

3.85 inmountedisgroupingequipmentsuchOne
suchTwoA.framemiscellaneous

inmountedbemaygroupingsequipment
officeSwitch4ESSaInB.framemiscellaneous

gridalarm15allowablemaximumtheintodivided
B-framesmiscellaneous7ofmaximumtheareas,

provided.bemust

FacilitiesCommunicationOfficeC.

3.86 providefacilitiesoffice-communicationThe
input/outputthetoaccesspersonneloffice

communicationsvoiceformeansaandsystem
toAccessoffices.distantwithandofficethewithin

twothroughprovidedissysteminput/outputthe
4ESSathroughoutrunwhichchannelsbelt-line

thesetoprovidedisaccessJackoffice.Switch
thethroughoutframesequipmentvariousatbuses
B,TTYandATTYdesignatedjacks,Theseoffice.

assemblyunitjackTTYandtelephoneofpartare
panelsjackTheframes.theonmountedpanels

frame-to-provideswhichjackTELacontainalso
office.anwithincommunicationvoiceframe

voice-providecircuitstelephoneConventional
Theoffices.otherwithfacilitiescommunication

metallicandframesequipmentterminalunitized
additionalanwithequippedareframesterminal

containspanelThispanel.communications
ConnectVu/CMSandaccess,wireorderkeysets,
voice-Similarjacks.accessTOPASor

51Atheatprovidedarefacilitiescommunication
D2-systemmaintenanceremoteandpositionstest

(RMS-D2).

J4A010AAFrameMiscellaneousD.

3.87 asmerelyprovidedisAframeMiscellaneous
following:themounttowhichonfacilitya

transceivercheckcontinuityrequiredTwo
unitstestloop-aroundand

transceiverscheckcontinuityoptionalTwo
capability)testloop-around(without

equipmentgridalarmofficeFrame-mounted,
gridalarmofficeanfor
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unit.distributionpowerACAn

3.88 ainrequiredisAframemiscellaneousOne
AframeMiscellaneousoffice.Switch4ESS

Thebay.2-feet-2-inchsingleaofconsists
theofpartisframetheinhousedequipment
groupequipmentfacilitiestesttrunkandservice
officetheOnlypart.thisindescribedpreviously

theofpartisequipmentsystemalarm
equipmentframesandsystemsmiscellaneous

1.Figureinidentifiedasgroup

J4A010BBFrameMiscellaneousE.

3.89 single,aofconsistsBframeMiscellaneous
frame-containsframeThebay.2-feet-2-inch

eitherforequipmentgridoffice-alarm,mounted,
theonDependinggrids.alarmofficetwoorone

asystem,alarmofficetheofconfiguration
bemayframesequippedfullysevenofmaximum

office.Switch4ESSainprovided

J4A010CCFrameMiscellaneousF.

3.90 and7-feetisCframeMiscellaneous
Abay.2-feet-2-inchsingleaofcomprised

onewithequippedbecanofficeSwitch4ESS
providetoorderinCframemiscellaneous

(CCS),common-channel-signalingadditional
units(CCT)transceivercontinuity-check,
inequippedunitsthoseto(J4A010AC)

ofequipageminimumTheA.framemiscellaneous
A(CCT04).unitCCToneisCframemiscellaneous

cancircuits)CCT(192unitsCCT16ofmaximum
CCSTheC.framemiscellaneousinequippedbe

trunkandcircuitservicetheofpartisequipment
describedpreviouslygroupequipmentfacilitiestest

part.thisin

andTestTrunkMiscellaneousG.
EquipmentSupport

3.91 supportandtesttrunkMiscellaneous
singleofnumberainmountedisequipment

areframesTheseframes.bay2-feet-2-inch
equipmentmiscellaneousmounttoprovided

typeTheoffice.Switch4ESSathroughoutrequired
andtesttrunkmiscellaneousofquantityand
Switch4ESSanyinrequiredequipmentsupport

facilitiesandsizeofficeupondependentareoffice
identifiedisequipmentThisoffice.thatinprovided

Physical5.and4Partsindiscussedand
miscellaneousthisoninformationdescriptive

234-110-140,inprovidedisequipment
SupportandTestTrunkMiscellaneous

TheoryandEquipment—Description .

EquipmentSupportandCentersWork

3.92 maintenance,operation,Switch4ESSThe
fromimplementedareadministrationand

input/outputnumerousandconsolesseveral
Switch.4ESSthewithinterfacewhichterminals

areterminalsinput/outputandconsolesThese
specificperformtodedicatedareasingrouped

workastoreferredareareasThesefunctions.
functionstheoffices,someIn1).(Figurecenters

bemaycentersworkcertainofresponsibilitiesand
isofficeanwhetheronDependingcombined.

centerworkcentralizedainparticipating
alsoenvironmentdecentralizedorenvironment
andfunctionsassignedcenterworktheeffects

workthereasons,theseForresponsibilities.
bemayofficesactualinencounteredcenters
thatassignedfunctionsanddifferentlygrouped

theindescribedcentersworktypicalthefromdiffer
paragraphs.following

3.93 ainstructurecenterworkbasicThe
theincludesenvironmentdecentralized

centers:workfollowing

(MOC)CenterOperationsMaintenance

(TEC)CenterEquipmentTerminal

(TOC)CenterOperationsTrunk

(MAC)CenterAdministrationMachine

(NMC).CenterManagementNetwork

3.94 centralized,arefunctionscenterworkWhen
defined.isstructurecenterworkdifferenta

aforfunctionscenterworkspecificofCentralization
theinvolvesofficesSwitch4ESSofnumber

facilitycentralizedatofunctionsofreassignment
centerworkon-sitetheofredefinitionaand
managementnetworkthethatNoteresponsibilities.
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aatcentralizedisSwitch4ESSaforfunction
or(RNMS)SystemManagementNetworkRegional

DataAdministrativeandEngineeringthe
ManagementNetworkforSystemAcquisition

ainstructurecenterworkThe(EADAS/NM).
following:theincludesenvironmentcentralized

Center—OperationsMaintenance
ArrangementCentralized

CenterMaintenanceNetwork

CenterAdministrationNetworkRemote
(RNAC)

CenterOperationsNetworkRemote
(RNOC).

3.95 centersworkpreviously-definedtheofEach
paragraphs.followingtheindescribedis

actualThetypical.aredescriptionstheseAgain,
centersworktheoffunctionandorganization

typicalthesefromdifferofficeaninencountered
theassuchvariablesofbecausedescriptions

following:

sizeOffice

ownershipjoint-equipmentofExistence

operationcompanyoftypeBasic

centerworkcentralizedofImplementation
functions.

CenterOperationsMaintenanceA.

3.96 (MOC)CenterOperationsMaintenanceThe
1Bthecontroltofacilityaprovides

servicesnetworkComputer,3BProcessor,
equipmentallandnetwork,switchingcomplexes,

containsMOCTheProcessor.1Bthebycontrolled
input/outputandconsolecontrolmasterthe

Processor.1Athewithcommunicatingforterminals
1BthecontroltousedisterminalvideoMCCThe

alsoareterminalsInput/outputProcessor.
Computer3Bthewithcommunicatingforprovided

applicable.ascomplexes,servicesnetworkand
MOCtheconcerninginformationDetailed

234-105-015,inprovidedisoperations MOC
GuidelinesOperating 234-105-000,toreferAlso.

MOC

DevicesInterfaceSystem informationfor,
devices.input/outputtheconcerning

ConsoleControlMaster

3.97 sit-ais(MCC)consolecontrolmasterThe
whichconsoledisplayandcontroldown

personnelmaintenanceandoperatingprovides
Threeperformance.systemofdisplaysvisualwith
forprovidealsoconsolethisonpanelsseparate

controlTwosystem.theofcontrolmanuallimited
consoletheofsiderighttheonmountedpanels

ofcontrolspecificforprovidedareenclosurepanel
arepanelstwoTheseProcessor.1Athe

areandProcessor1Atheofpartconsidered
254-200-001,indescribed GeneralProcessor1A

Description, pagesbyreplacedarepanelsThese.
processor.1Btheinterminaldisplayvideotheon

3.98 inches78.5isMCCtheofportiondeskThe
deep.inches24andhigh,inches28long,

reartheatprovidedaredoorsaccessinternalSix
atlocatedopeningrectangularAconsole.theof

providespaneldeskbottomtheofcenter-rearthe
MCC.theintocablesinterfaceallofaccessrouting

withequippedisconsoletheofportiondeskThe
telephoneaAlso,facilities.telephoneconventional

hands-freeusetopersonnelenablespaneljack
alsopaneljackThistelephone.theofoperation

communicationofficethetoaccessprovides
facilities.

3.99 mountedisenclosurepanelconsoleThe
theofsiderighttheontopdesktheabove
andhigh,inches23.5wide,inches49.5isItdesk.

theatprovidedaredoorsFourdeep.inches6.5
arecablesInterfaceaccess.internalforrear

theofendeachatsupportshollowthroughrouted
asconsideredbecanenclosureTheenclosure.

Switch4ESSthecontainsbayleftThebays.two
1AthecontainsbayrightThepanel.statussystem

panels.Processor

3.100 aisTerminalDisplayVideoMCCThe
thewithrequiredisthatterminalcomputer

displayandcontrolprovidetoprocessor1B
aatorswitchtheateithertechnicianstofunctions
forreplacementaisterminalMCCThesite.remote

1AthewithusedConsoleControlMasterthe
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changetoabilitythetorefersControlProcessor.
Switch4ESSorProcessor1Btheofstatethe

toindicatorancausingfromrangingcomponents,
processoraforcingtooff,oronturnedbe

functionsthetorefersDisplayreconfiguration.
thetoindicationsstatusprovidingininvolved
ofusethethroughtechniciansmaintenance
VideoMCCThefeatures.displayvideovarious

254-301-indetailindescribedisTerminalDisplay
001, DescriptionGeneralProcessor1B .

TerminalsInput/Output

3.101 becansystemtheofcontrolManual
messagespredefinedusingimplemented
3BProcessor,1Bthetoinputbecanthat

(ascomplexesservicesnetworkandComputer,
terminals.input/outputvariousonapplicable)

analsoareterminalstheseonoutputMessages
status.systemmonitoringofmeanseffective

3.102 input/outputoftypesseveralofAny
MOC.theinprovidedbemayterminals

theofconfigurationsseveralofanybemayThese
40DATASPEED alsoisMOCTheterminal.

theofversionmobileawithprovided DATASPEED
40 tapemagneticaEitherterminal. DATASPEED

aorterminal IICOMM-STOR communications
datamaintenanceinputtoprovidedisunitstorage

input/outputMOCselectedonresultstestrecordor
channels.data

CenterEquipmentTerminalB.

3.103 (TEC)CenterEquipmentTerminalThe
circuit-orderimplementtofacilityaprovides

serviceandequipment,terminaltrunks,onwork
tollthenearlocatednormallyisTECThecircuits.

mayTECtheoffices,largeInequipment.terminal
controlTECcalledareasseveralintosubdividedbe

terminalsinput/outputcontainsTECTheareas.
Processor1Bthebothwithcommunicatetoused

or(CMS)SystemMaintenanceCircuittheand
000,234-104-toReferTOPAS. SystemTEC

Interface

Devices, theconcerninginformationfor
interfaces.input/output

3.104 TECtheinusedterminalsinput/outputThe
Thedevices.mobileandfixedbothare
accesstopersonnelTECenabledevicesmobile

pointsseveralfromsysteminput/outputthe
ofanybemaydevicesTheseoffice.thethroughout

theofconfigurationsseveral 40DATASPEED
terminal.

CenterOperationsTrunkC.

3.105 (TOC)CenterOperationsTrunkThe
trunkimplementtofacilityaprovides

theoffices,Switch4ESSlargeInmaintenance.
separatetenasmanyasintodividedbemayTOC

aifHowever,areas.test-controlTOCcalledareas
provided,areareascontrolTECofnumberlarge

areastest-controlTOCofnumbermaximumthe
TOCEachnumber.lesseratorestrictedbemight

positioncontroloneofconsistsareatest-control
usewhichofficesInpositions.testninetoupand

TOCthetesting,trunkforpositionstest51A
aalsoandpositionstest51Aofnumberacontains

communicatetoterminalsinput/outputofnumber
CircuittheandProcessor1Bthebothwith
Testing,theor(CMS)SystemMaintenance

AdministrationandProvisioning,Operations,
commonmiscellaneousA(TOPAS).System

positiontest51Acontainswhichframeequipment
subsequentindescribediscircuitsrelated

ofpartasdescribedisequipmentThisparagraphs.
torelationshipfunctionalitsofbecauseTOCthe

programgeneric4E10Theposition.test51Athe
andpositionstest51Aofreplacementthesupports

Remotethewithequipmenttestassociated
When(RMS-D2).System-D2Maintenance

acontainsTOCtheRMS-D2,thewithequipped
anusewhichstationsworktrunkofnumber

thewithcommunicationsforterminalinput/output
informationDetailedTOPAS.orConnectVu/CMS

234-inprovidedisoperationsTOCconcerning
103-015, GuidelinesOperatingTOC toreferAlso.
234-103-000, DevicesInterfaceSystemTOC for,

devices.input/outputtheconcerninginformation
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PositionTest51A
(DA)]Availability[Discontinued

3.106 operatingprovidespositiontest51AThe
ofmeansawithpersonnelmaintenanceand

onoperationsmaintenancetrunkperforming
trunks.internationaltypeR1andtrunksdomestic

whichconsolesit-downaispositiontest51AThe
toaccessconvenientwithpersonnelprovides

trunkimplementtorequiredindicatorsandcontrols
accepttoconfiguredisconsoleThemaintenance.

floor.theunderfromcablesinterconnecting

3.107 controlcontainsunitconsole-deskThe
circuits,telephonemiscellaneouscircuits,

aandunitdisplayCRTAtrunks.test-accessand
CRTThetop.desktheonmountedareturrettest

aistop,desktheoflefttheatmountedunit,display
40DATASPEED thetoconnectswhichterminal

Testing,theor(CMS)SystemMaintenanceCircuit
AdministrationandProvisioning,Operations,

theatmountedturret,testThe(TOPAS).System
lampandkeythecontainstop,desktheofright

trunkmanualforrequiredequipmenttestandpanel
51Atheoffices,gatewayinternationalIntesting.

position.testL651Athewithcoexistspositiontest
testtoprovidedispositiontestL651AThe

4.Partindescribedisandtrunksinternational

EquipmentCommonMiscellaneous
Frame

3.108 equipmentcommonmiscellaneousThe
bay2-feet-2-inchsingleaofconsistsframe

theforequipmentcommoncontainsand
echoandsystemmeasuringtransmission

test51Atheinsystemmeasuringsuppressor
unit,flashingacontainsframeThisposition.
andJ94071G,generatorreferencemilliwatt

byJ94071J—requiredpaneldistributionassociated
generatorreferenceTheposition.test51Athe

2804-Hzand2600-Hz,1004-Hz,Hz,404-provides
tests.frequencyandgain,level,forusedsignals

referencetheseroutespaneldistributionThe
positions.test51Athetosignals

3.109 equipmentcommonmiscellaneousThe
positionstest51Atentoupservesframe

theoffeetcable250withinlocatedbemustand
test51AtenthanmoreIfposition.testdistantmost

office,SwitchESS4aininstalledarepositions
equipmentcommonmiscellaneousadditional

required.areframes

System-D2MeasurementRemote

3.110 thesupportsprogramgeneric4E10The
testtrunkanalogexistingtheofreplacement

officeremoteandpositionstest(51Aequipment
MeasurementRemotethewithframes)linetest

self-aisRMS-D2The(RMS-D2).System-D2
testdigitalincrementalmodularlydiagnosing,

trunkprimarytheasservetodesignedisItsystem.
4ESStheforunitmeasurementtransmission

totrunksdigitalT1usesRMS-D2TheSwitch.
signaldigitalandSwitch4ESStheinterface

ofvarietywideaperformtotechniquesprocessing
andanalogontestssignalingandtransmission
RMS-thebetweenCommunicationstrunks.digital

4800-abyprovidedisProcessor1BtheandD2
link.datachannelinput/outputbaud

3.111 forsupportprovidesRMS-D2The
oftestingmaintenanceandinstallation

remotephysicallyusersbytrunksSwitch4ESS
arecapabilitiesTestingtest.undercircuitthefrom
theassuchsystemsterminalintelligentviainvoked

centralized(CTTU),unittesttrunkcentral
networkat(CAROT)trunksonreportingautomatic

trunkTOPASorCMStheandcentersmaintenance
localprovidesalsoRMS-D2Thecenter.operations

testportableforaccesstestanaloganddigital
equipment.

3.112 withequippedisofficeSwitch4ESSEach
viadirectedarewhichunitsRMS-D2two

controller.remoteafromportsorlinksdata
isandunitstand-aloneaisRMS-D2thePhysically,

testedandfactory-wiredaasofficetheininstalled
ainterfacetorequiredalsoisPBXsmallAframe.

trunkandRMS-D2thebetweenlinkvoiceband
PBXTheusers.dial-inotherand/orstationswork

conferencingandsetupcalltheprovides
frequencyvoicethesupporttoneededcapabilities

RMS-D2theatinvokedfeaturescontrolandtesting
Datausers.dial-inorstationsworktrunktheby

arestationworktrunktheservingterminals
TheTOPAS.orConnectVu/CMSthetoconnected

RMS-D2theinterfacesTOPASorConnectVu/CMS
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dataseparateviaProcessor1Btheandequipment
links.

CenterAdministrationMachineD.

3.113 (MAC)CenterAdministrationMachineThe
circuit-orderforfacilityaprovides

andoperations,recent-changeadministration,
containsMACThemeasurements.traffic

withcommunicatetousedterminalsinput/output
Testing,theorCMStheandProcessor1Btheboth

AdministrationandProvisioning,Operations,
concerninginformationDetailed(TOPAS).System

234-102-015,inprovidedisoperationsMACthe
GuidelinesOperatingMAC 234-102-toreferAlso.

000, DevicesInterfaceSystemMAC for,
information.

3.114 input/outputoftypesseveralofAny
MAC.theinprovidedbemayterminals

theofconfigurationsseveralofanybemayThese
40DATASPEED aEitherterminal. DATASPEED

orterminaltapemagnetic IICOMM-STOR
toprovidedbemayunitstoragecommunications

data.changerecentinput

CenterManagementNetworkE.

3.115 (NMC)CenterManagementNetworkThe
overallwhichthroughfacilityaprovides

tollinterfacingSwitch4ESStheofoperation
containsNMCThemonitored.becannetwork

network-console-mountedand/orwall-mounted
terminalsinput/outputanddisplaymanagement

Theprocessor.1Bthewithcommunicatetoused
theandframecontroldisplaymanagementnetwork

areframetelemetrydisplaymanagementnetwork
Theseparagraphs.subsequentindescribed
theirofbecauseheredescribedareframes

severalofAnyNMC.thetorelationshipfunctional
inprovidedbemayterminalsinput/outputoftypes

severalofanybemayTheseNMC.the
ofconfigurations 40DATASPEED Eitherterminal.

a 40DATASPEED orterminaltapemagnetic
IICOMM-STOR mayunitstoragecommunications

informationDetailedNMC.theinincludedbealso

234-inprovidedisoperationsNMCtheconcerning
101-015, GuidelinesOperatingNMC toreferAlso.
234-101-000, DevicesInterfaceSystemNMC for,

devices.input/outputtheconcerninginformation

—CenterOperationsMaintenanceF.
ArrangementCentralized

3.116 theofarrangementcentralizedThe
(MOC)CenterOperationsMaintenance

functions.workTECandMOCon-sitetheprovides
theforfacilitybackupandsupporttheisMOCThe

self-becanandfacilitiescenterworkcentralized
thedescribed,previouslyMOCtheLikesupporting.

acontainsMOCtheofarrangementcentralized
terminalsinput/outputandconsolecontrolmaster

Processor.1Bthewithcommunicatingfor
forprovidedalsoareterminalsInput/output

networkandComputer3Bthewithcommunicating
input/outputAnapplicable.ascomplexes,services

maintenancecentralizedthewithinterfacedevice
accesswithMOCtheprovidesminicomputerfacility

aids.maintenancecentralizedautomatedto

CenterMaintenanceNetworkG.

3.117 performsCenterMaintenanceNetworkA
control,surveillance,maintenanceswitching

4ESSofnumberaforfunctionsanalysisand
centermaintenancenetworkEachoffices.Switch

ControlSwitching2No.moreoroneofconsists
certainandSCCSs)2(No.SystemsCenter

input/outputtheseofCertaindevices.input/output
whileofficeservedeachtodedicatedaredevices

offices.servedallamongsharedareothers

3.118 minicomputer-basedaisSCCS2No.Each
numberacontrolsandmonitorsthatsystem
4ESSthelikeofficesprogram-controlledstoredof

190-110-110,toReferSwitch. SCCS2No.
DescriptionApplication,Common completeafor,

Theequipment.SCCS2No.theofdescription
interfacesystemcentermaintenancenetwork

234-106-000,indescribedaredevices System
DevicesInterface .

58Page 1999March



18Issue234-100-000,PracticesTechnologiesLucent

SystemsRelated

3.119 or(CMS)SystemMaintenanceCircuitThe
toprovidedbemaysystemsrelatedTOPAS

andmaintenanceSwitch4ESSsupport
activities.administration

Provisioning,Operations,Testing,A.
SystemAdministrationand

3.120 andProvisioning,Operations,Testing,The
ais(TOPAS)SystemAdministration

thatsystemrelatedautomated,mechanized,
forsupportmaintenanceandprovisioningprovides

containsdatabaseTOPASTheSwitch.4ESSthe
NOWthetoavailableinformationtrunkingall

commercialausessystemTOPASEachplatform.
associatedwith(CPU)unitprocessingcentral
systemTOPASTheequipment.peripheral
andadministrativeoperational,provides

opticalassuchfunctions(OA&M)maintenance
fail-overhaveandmirroring,diskback-ups,

areCPU’sTheprocessor.back-upatocapabilities
quadplexandtriplex,duplex,ainorganized
NetworkTOPAS,includethatconfiguration

AcquisitionDataand(NSA),AutomatorServices
orthreeTwo,(DAAS).SystemAdministrationand

back-upainisonetogether;linkedareCPU’sfour
active.areothersthewhilestatus

SystemMaintenanceCircuitB.

3.121 ais(CMS)SystemMaintenanceCircuitThe
usesthatsystemdual-processor

withminicomputersavailablecommercially
equipmentThisequipment.peripheralassociated

workvarioustheinpersonneloperatingprovides
installationsSwitch4ESSmoreoroneatcenters

withinterfaceAnfacility.supportoperationsanwith
processorsCMStheprovidesProcessor1Bthe

operationalSwitch4ESSthetoaccesswith
bases.dataProcessor1Btheandfeatures

3.122 input/outputcertainandsystemCMSThe
thecalledareaaninlocatedareterminals

This(CMSMC).CenterMaintenanceCMS

monitortoonlyprovidediscentermaintenance
interminalsinput/outputTheCMS.theofoperation

controlCMSaccesstousedareCMSMCthe
dualtheofeachcontroltoandmonitor,software,

operations-supportCMSTheprocessors.CMS
input/outputfromimplementedarefeatures

theinareascontrolCMStoassignedterminals
actualThecenters.workSwitch4ESSvarious

varioustheinassignedaccessescontrolofnumber
input/outputofnumberactualtheandcenterswork

upondependentareareacontroleachinterminals
Switch4ESSeachofrequirementsspecificthe

thetoReferoffice. SystemCMSMC234-108-042,
DevicesInterface theconcerninginformationfor

thebyprovideddevicesinterfaceperson-machine
CMSMC.

ComplexServicesNetwork

3.123 (NSCX)complexservicesnetworkA
tonecessaryequipmentthecontains

service.customerteleconferencingthesupport
Switch4ESSthetouniquenotisequipmentThis

program-storedanyatequippedbecanand
controlactionanasservingsystemcontrolled
specificaofconfigurationequipmentThepoint.

theondependingvariescomplexservicesnetwork
Thesupported.beingfeatureservicenetwork

framesequipmentcomplexservicesnetwork
following:theinclude

J4A017A-1frameservicesNetwork

J4A017B-1framebridgeAudio

J4A017C-1framebridgeData

J4A017D-1framedialingservicesDirect

J4A017E-1framelinkModem

(DSD7J4A017GFrameServicesNetwork
later)orgeneric

J4A017HFrameReceiverToneandDisk
later)orgeneric(DSD7

J1C131B-1framediskheadMoving

J86334B/C-1.framedistributionPower
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3.124 equipmentthreefollowingThe
complexservicesnetworkofconfigurations

program-storedhosttheatequippedbemay
system:controlled

networkteleconferencingonlyAudio
complexservices

networkteleconferencingdatawithAudio
complexservices

networkcapabilitydialingservicesDirect
complex.services

3.125 teleconferencingofnumbermaximumThe
becanthatcomplexesservicesnetwork

28.isSwitch4ESSainequipped

3.126 256-041-100,toRefer ServicesNetwork
DescriptionComplex, detailedadditionalfor,

andphysicaltheconcerninginformation
NSCX.theofcharacteristicsoperational

SystemCircuitService

3.127 hardware(SCS)SystemCircuitServiceThe
theprovideprogramgeneric4E17theand

ofmethodeffectivecostawithSwitch4ESS
interactionincreasedrequiringservicessupporting
forcustomertheandnetworkthebetween

Thecapabilities.collectionandannouncement
(ASR)RecognitionSpeechAutomaticoptional

4E20thewithavailableSCS,theonfeature
recognitionspeechallowsprogram,generic

collectioninformationSCSenhancetofunctions
capabilities.

3.128 ServiceofconsistshardwareSCSThe
severaland(SCC)ControllersCircuit

providesSCSEach(SCU).UnitsCircuitService
ports120withSCUs16toupandSCCduplexone

SCUsthetoconnectSCCsTheSCU.eachon
adjunctAn(EB).BusExtendedopticalanover

(AAP)ProcessorAdministrationAnnouncement
eachforadministrationannouncementprovides

AreaLocaldedicatedaoverdatabaseSCU’s
(LAN).Network

3.129 SCSthehousecabinetsdifferentTwo
thecontainscabinetSCCThehardware.

diskfourtoupwithSCUsingleaandSCC’sduplex
unitSCStheiscabinetsecondTheunits.pair

awitheachSCUs,fourtouphasthatcabinet
30high,feet6arecabinetsBothpair.disksingle

deep.inches24andwide,inches

3.130 SCStheonswitchescontrolpowerThe
fivefollowingthecontainunitspower

buttons:

(ROS)ServiceOut-ofRequest

(ON)OnPower

(OFF)OffPower

(MOR)OverrideManual

(LT).TestLamp

3.131 thewithassociatedlampsfiveareThere
powerSCStheonswitchescontrolpower

are:lampsTheseunits.

(OS)ServiceOut-of

(OFF)StatusPower

(PF)FailPower

(FA)AlarmFuse

(ACK).Acknowledgement

3.132 unittwo-shelfaisSCCduplexThe
Eachcontrollers.identicaltwoofconsisting
thehousesthatshelfsingleaoccupiescontroller

(PUB)BusUnitPeripheralmemory,control,
packs.circuitpowerandinterfaceEBinterface,

3.133 assemblyfantheabovelocatedisSCUThe
aisSCUThecabinet.controllertheinshelf

fourThepacks.circuitofshelfonewithunitsingle
announcementsstorethat(HDUs)unitsdiskhard

ofshelveslowertwotheonlocatedareSCUthefor
required.isHDUoneOnlycabinet.controllerthe

ausescabinetunittheinSCUsfourtheofEach
theonlocatedareHDUsfourtheandHDUsingle

onlyHDUAcabinet.theofshelvestwolower
cabinet.thisinshelfahalfrequires
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3.134 AdministrationAnnouncementThe
ServerStarais(AAP)Processor  computer

Theadministration.announcementprovidesthat
thetoupdatesbuffersandreceivesAAP

dataannouncementthesendsandannouncements
thatunitadjunctanisAAPTheSCUs.theto

dedicatedaoverSCUsthewithcommunicates
201-525-010,toReferLAN. ServiceImproved

(ISAIC),CollectionInformationandAnnouncement
Description informationdetailedadditionalfor,

operationalandphysicaltheconcerning
AAP.theofcharacteristics

3.135 DataCustomfeatureASRoptionalThe
antoconnects(CDSC)CabinetServices

processingsignalspecialperformtoSCU
CustomfivetoupcontainscabinetThefunctions.

CDSUEach(CDSUs).UnitsServiceData
Thechannels.24forrecognitionspeechperforms

equipment.followingthehousesCDSC

PanelFilterandFuseOne

CDSUs5toUp

1onlyCDSC;everyin(notHubSmartOne
CDSCs).8ofseteachforrequired

3.136 oneoccupyingunitsingleaisCDSUEach
theofconsistsCDSUACDSC.theofshelf

following:

CardProcessor486One

DriveDiskHardOne

CardInterfaceLANEthernetOne

CardSVGAOne

CardSCSIOne

CardsProcessingSpeechAYC50Twelve

CardsInterfaceT1Two

ModuleControlOne

ModulePowerOne

Fans.Three

3.137 234-100-130,toRefer CircuitService
DescriptionSystem, detailedadditionalfor,

andphysicaltheconcerninginformation

SCS.theofcharacteristicsoperational

Description—Equipment4.
SwitchingInternational

Centers

General

4.01 theofdescriptionacontainspartThis
Switch4ESSainprovidedequipment

thethatNote(ISC).centerswitchinginternational
inprovidedalsois3Partindescribedequipment

PartCenters.SwitchingInternationalSwitch4ESS
functionalsamethetoaccordingorganizedis4

functionalThese2.Partindefinedasareas
Equipment1.Figureinshownareareasequipment

iscenterswitchinginternationalantounique
oftypeThe1.Figurein(*)asteriskanbyidentified

Front-3.Parttoidenticalispresentedinformation
informationdetailedotherandillustrationsview

arepartthisindescribedequipmenttheconcerning
documents.frame-levelapplicabletheinprovided

4.02 detailedequipment,domesticwithAs
identifiedbecandocumentationframe-level

234-000-000,ofissuescurrenttoreferringby
234DivisionIndex,NumericalSwitch,4ESS and

234-000-005, InterdivisionalSwitch,4ESS
IndexNumerical .

Processor1A

4.03 required.is3PartininformationtheOnly

Computer3B

4.04 required.is3PartininformationtheOnly

EquipmentInterfaceProcessor1A

4.05 required.is3PartininformationtheOnly
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EquipmentTerminal

4.06 indescribedequipmentthetoadditionIn
inrequiredisequipmentfollowingthe3,Part

centers.switchinginternationalSwitch4ESS

BridgedOperatorInternationalA.
TrunkInterofficeAccess

4.07 accessbridgedoperatorinternationalThe
anformeansaprovides(OBAT)trunk

centeroperatinginternationalremoteaatoperator
assistance.customerprovidetotrunksaccessto

frameOBATinmountedisequipmentOBATThe
aofcomprisedisframeOBATTheJ1C015F.

canframeequippedfullyAbay.2-feet-2-inchsingle
36andA-trunks(36trunks72foraccessprovide

torequiredareB-trunkaandA-trunk(AnB-trunks).
OBATthetoadditionIncustomer.)aservice

supportingacontainsframeOBATthecircuits,
power-apanel,maintenance-communications

strips.terminalandpanel,distribution

NetworkSwitching

4.08 required.is3PartininformationtheOnly

TestTrunkandCircuitsService
Facilities

FrameLineTestOfficeRemoteA.
J4A007A

4.09 required.is3PartininformationtheOnly

(PAS)SystemAnnouncementPhasedB.

4.10 required.is3PartininformationtheOnly

InterrupterandTone,Ringing,820AC.
J87822APlant

4.11 required.is3PartininformationtheOnly

FrameSignalingMultifrequencyD.
J99353A

4.12 required.is3PartininformationtheOnly

andTransceiverCheckContinuityE.
UnitTestLoop-Around

4.13 required.is3PartininformationtheOnly

EquipmentInterfaceServicesDigital

4.14 required.is3PartininformationtheOnly

FramesandSystemsMiscellaneous

4.15 required.is3PartininformationtheOnly

EquipmentSupportandCentersWork

CenterOperationsMaintenanceA.

4.16 required.is3PartininformationtheOnly

CenterEquipmentTerminalB.

4.17 required.is3PartininformationtheOnly

CenterOperationsTrunkC.

4.18 indescribedequipmentthetoadditionIn
aninCenterOperationsTrunkthe3,Part
L651Aarequirescenterswitchinginternational

position.test

PositionTestL651A

4.19 operatingprovidespositiontestL651AThe
ofmeansawithpersonnelmaintenanceand

onoperationsmaintenancetrunkperforming
and5CCITTusingtrunkstransitandinternational

ispositiontestL651AThesignaling.6CCITT
3.Partindiscussedpositiontest51Athetosimilar

testtheandpanellampandkeytheHowever,
ispositiontestL651Atheonmountedequipment

signaling6CCITTand5CCITTtesttoprovided
6CCITTand5CCITTthetoadditionIntrunks.
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positiontestL651Athecapability,testtrunk
positiontest51Aoriginaltheofmanyretains

onmaintenanceforusedbealsocanandfeatures
trunks.R1-typeinternationalanddomestic

4.20 testL651AtheforequipmentSupport
dedicatedainmountednotisposition

test51Atheforisitasframeequipmentcommon
testL651AtheforequipmentCommonposition.

andtesttrunkmiscellaneousinmountedisposition
51AThisoffice.theinframesequipmentsupport

anofconsistsequipmentsupportpositiontestL6
aandunit,flashingaset,testsuppressorecho

tone)2400-Hz(withgeneratortoneprecision71G
networks.distributionand

CenterAdministrationMachineD.

4.21 required.is3PartininformationtheOnly

CenterManagementNetworkE.

4.22 required.is3PartininformationtheOnly

Center—OperationsMaintenanceF.
ArrangementCentralized

4.23 required.is3PartininformationtheOnly

CenterMaintenanceNetworkG.

4.24 required.is3PartininformationtheOnly

SystemsRelated

SystemMaintenanceCircuitA.

4.25 required.is3PartininformationtheOnly

onReportingAutomaticCentralizedB.
2Trunks

4.26 required.is3PartininformationtheOnly

-SystemMeasurementRemoteC.
1Gateway

4.27 operatingprovidesequipmentRMS-G1The

4ESSvariousinpersonnelmaintenanceand
automaticallytomeansawithcentersworkSwitch

trunkinternationalVarioustrunks.internationaltest
resultstheandcontrolled,andinitiatedaretests

RMS-G1.theofcontrolundermonitoredare

4.28 DigitalaofconsisthardwareRMS-G1The
G1TheDriver.G1theand(DTU)UnitTest

thatStationGroupWork6386EAT&TanisDriver
link.X.25anviaDTURMS-G1thetoconnects

toadditionincommandstestdemandandRoutine
RMS-G1thetosentarecommandsmaintenance

link.thisviaDTU

4.29 (5ESSstand-aloneaisDTURMS-G1The 
thatcabinetequipmenttypeSwitch)

contains TestLocalaresponders,fivedirectors,six
Port, circuits.controlassociatedand

Eacha. director theofchannelstworequires
OneSwitch.4ESSthetofacilityDS-1

signaling(E&Mdirectorperchannel
transmissionvoicebandinitiateschannel)

(clearchanneldirectorotherThetests.
digitalinitiateschannel)signaling

tests.transmission

Eachb. responder ofchannelstworequires
OneSwitch.4ESSthetofacilityDS-1the

signaling(E&Mresponderperchannel
transmissionvoicebandterminateschannel)

(clearchannelresponderotherThetests.
digitalterminateschannel)signaling

tests.transmission

Thec. PositionTestLocal packcircuit(LTP)
onsignaling)(E&Mchannelstworequires
localASwitch.4ESSthetofacilityDS-1the

localprovides(LTPP)PanelPortTest
MeasurementAdvancedAnaccess.

TestRemoteServiceVoiceaandProcessor
PortTestLocalawithalong(VSRTP)Port
datavoicebandandvoicebandforusedare

Terminal.Localthefromtestsparameter

ComplexServicesNetwork

4.30 required.is3PartininformationtheOnly
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RingCNI

4.31 required.is3PartininformationtheOnly

Description—Functional5.
OfficesDomestic

General

5.01 organizedisdescriptionfunctionalThis
equipmentSwitch4ESSthetoaccording

isdescriptionfunctionalA2.Partindefinedareas
Thesearea.equipmentdefinedeachforprovided

torelateddirectlyequipmentaddressdescriptions
power-relatedandpower,systemprocessing,call

areasequipmenttheshows1Figurecircuits.alarm
interfaces,internalSwitch;4ESSacomprisewhich

andinterfaces;alarmandpowerexcluding
4ESSthetoexternalequipmentwithinterfaces

arediagramsblockfunctionallevelLowerSwitch.
equipmentthefordiagramthisfromreferenced

ofleveldetailedmorearequiredthatareas
touniqueiswhichEquipment,coverage.

anbyidentifiediscenters,switchinginternational
uniqueinternationalThefigures.theon(*)asterisk

discussedareinterfacesassociatedandequipment
6.Partin

5.02 workequipment,theillustrates1Figure
becanthatsystemsrelatedandcenters,
actualTheoffice.Switch4ESStypicalainprovided

varycanofficeoneanyinprovidedequipment
desired,featuresmaintenancethetoaccording

theandserviced,trunkstolloftypeandnumber
example:Foremployed.signalingofmethod

providedbenotmaysystemsRelated

combinedbemaycentersworkofFunctions

protocols(CCS)signalingchannelCommon
benotmayothers)and7,CCITT(CCS7,

provided

terminalanalogoffice,digitalcompletelyaIn
notare1ProcessorSignalandequipment

provided

inparticipatenotmayormayofficeThe
maintenance.centralized

5.03 interfacesexternalandinternal1,FigureIn
theandtrafficmessageswitchedcarrythat

Thelined.heavyshownarebusunitperipheral
miscellaneous,control,timing,signaling,remaining

areinterfacesinput/outputandmaintenance,
lines.weightnormalusingshown

4ESS Switch

5.04 consistinterfacesSwitch4ESSexternalThe
following:theof

datastatusandtestTrunk

datastatusSystem

informationmanagementNetwork

signalscontroloverloadDynamic

trunksToll

signals.Status

5.05 circuittoappliedbemaynoticesIn-effect
bureausthesekeeptobureausprovisioning
4ESStheofconfigurationcurrenttheofinformed

exchangedbemaydataTrunk-testoffice.Switch
insystemmaintenancetransmissioncarrierawith

Thiscenter.systemstransmissioninterfacingan
tonecessarywheneverusedisexchangedata
theeithertomalfunctionstrunkofisolationassist

interfacingorequipmentterminalSwitch4ESS
signalscontroloverloadDynamicsystems.carrier

interconnectedidentifySwitch4ESSthetosent
oflevelsvariousatoperatingarewhichoffices

additionalacceptcannotorcanthatcapacity
network.Switch4ESSthefromtrafficswitched

tosentaresignalscontroloverloadDynamic
tollSwitch4ESSthewhenofficesinterconnected
andcapacityoflevelsvariousatoperatingisoffice

fortrafficincomingadditionalnoorlittleacceptcan
areasremotetosentaresignalsStatusswitching.
tounitswallorconsolewithequippedarewhich
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network.Switch4ESStheofstatusmonitor
systemsmonitoringexternalwithinterfacesVarious

theallowinterfacesTheseprovided.alsoare
following:

serviceofevaluationPermit

statussystemoverallofmonitoringPermit

managementnetworkhigh-levelEnable
overallevaluateandmonitortocenters
network.tollthewithinperformanceoffice

5.06 externalmajorthecomprisetrunksToll
carrytrunksThesesystem.theforinterface

byswitchedarewhichsignalsdataandvoicethe
theseofpercentagesmallASwitch.4ESSthe
reservedareandcircuitsnonmessagearetrunks
purposes.signalinginterofficeandmaintenancefor

5.07 appliedarefacilitiesdigitalemployingTrunks
thethroughofficeSwitch4ESStheto
terminaltheininterfacedigitalorterminaldigroup
andterminaldigroupTheequipment.interface

betweeninterfacedirectaprovideinterfacedigital
slottimetheandsystemscarrierT1formattedDS1

switchingtheinformat)(DS120interchange
circuitscontainsterminaldigroupThenetwork.
dial-pulseandsupervisoryinsertanddetectwhich

On2.processorsignaltheofcontrolundersignals
multifrequencyemploywhichtrunkscarrierdigital

trunk-supervisorysignaling,dial-pulseorsignaling
This2.processorsignalthebydetectedaresignals

transferreddatamonitoringbyaccomplishedis
andterminaldigroupthebetweenlinkdigitalaover

dial-employingtrunksOn2.processorsignalthe
detectedalsoarereceiveddigitssignaling,pulse

trunks,analogwithAs2.processorsignaltheby
aresignalingMFemployingtrunkscarrierdigital

orreceivermultifrequencyatoconnected
generation.orcollectiondigitfortransmitter

isCCSemployingtrunksdigitalforSignaling
signalThering.CNIthethroughprocessed

signalthetosimilarfunctionsprovides2processor
signalThetrunks.carrierdigitalforbut1processor

equippedofficesinonlyprovidedis2processor
officesSwitch4ESSTheterminals.digroupwith

notdotrunkscarrierdigitalonlywithinterfacethat
instances,theseIn1.processorsignalacontain
awithprovidedis2processorsignalthe

theprovideswhichframematrixsupplementary
pointsscananddistributorsignalmiscellaneous

equipmentSwitch4ESSvarioustoconnectwhich
functionaltheisinterfacedigitalTheframes.

signalandterminaldigrouptheofequivalent
framematrixsupplementarytheless2,processor

function.points)(miscellaneous

5.08 inhandledarecallsoutgoingswitching,After
Processor1BThemanner.similara

signalthetooutpulsedbetodigitstransmits
facilitiestransmissionuponDependingprocessor.

signaltheemployed,signalingoftypetheand
digitstheapplies2processorsignalor1processor

following:theto

intermediateorequipmentterminalThea.
distributorsignalviaframedistributing

M-thecontrolturn,inpoints,Thesepoints:
unit.signalingtrunkthedrivewhichleads

digrouptheviaterminaldigroupTheb.
linkdata2processorterminal-signal

viatransmittermultifrequencyanalogAnc.
transmitterThepoints:signal-distributor

arewhichtonesappropriategenerates
thethroughtrunkdesignatedthetoapplied

network.switching

commonemployingtrunksofcasetheInd.
thetorelatingdatasignaling,channel

CNIthetodirectlyappliediscalloutgoing
toforwardedandComputer3Btheviaring

commontheviadestinationappropriatethe
network.signalingchannel

5.09 theviaSwitch4ESSthetoappliedTraffic
istrunksanalogandmetallicvarious

signals.voice-frequencyoranalogofcomprised
isnetworkswitchingSwitch4ESStheHowever,

Asignals.digitalonlyaccepttodesigned
convertthatcircuitscontainsinterfacevoiceband

modulatedcodepulsetosignalsfrequencyvoice
switchingthetoapplicationforsignalsdigital(PCM)
digitalconvertsinterfacevoicebandThenetwork.

voice-tonetworkswitchingthefromsignals
appropriatetoapplicationforsignalsfrequency

acceptsinterfacevoicebandtheaddition,Intrunks.
afromsignalsvoice-frequencyconvertsand

fromsignalsThesignals.digitaltotrunksofnumber
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assignedistrunksfrequencyvoiceseparatemany
switchingthetoappliedandslotstimeserialto

fromsignalsdigitalThecable.coaxialvianetwork
voicebandthetoappliedisnetworkswitchingthe

aresignalsThesecable.coaxialviainterface
slots,timeassignedthetoaccordingseparated

thetoappliedandfrequency,voicetoconverted
trunks.frequencyvoiceappropriate

5.10 isnetworkswitchingSwitch4ESSThe
slottimetheofcomprised

timeinterchange,slottimeinterchange/expanded
systemandclocknetworkandswitch,multiplexed

slottimeinterchange/expandedslottimeTheclock.
switchmultiplexedtimetheandinterchange

whichthroughnetwork4-stageaformtogether
acrossspaceandtimeinbothtransferredisdata

clocksystemandclocknetworkThenetwork.the
torequiredsignalstimingprecisetheprovide

slottimeThenetwork.thecontrol
interchangeslottimeinterchange/expanded

plusswitchingofstagefourthandfirsttheprovides
multiplexedtimeThefunctions.relatedother

ofstagesthirdandsecondtheprovidesswitch
theirandframestheseofDetailsswitching.

part.thisinlaterpresentedarefunctionsassigned

Processor1B

5.11 program-stored,aisProcessor1BThe
ofcapableprocessordatacontrolled,

1AThesystem.switchingcomplexacontrolling
moresupporttodesignedishardwareProcessor

1BThesystem.switchingoftypeonethan
Switch.4ESSthesupportsonlyProcessor

dataofficeandprogramscontroltheHowever,
Processor1Btheintoloadedarewhichstructure
programscontrolTheapplication-dependent.are

Switch4ESStheinProcessor1Btheintoloaded
thecontroltodesignedspecificallyareapplication

environment.Switch4ESSainProcessor1B
1BtheofoperationthecontrolprogramsThese

operating,controlandSwitch,4ESSandProcessor
theforactivitiesmaintenanceandmonitoring,

completelyaisProcessor1BThesystem.entire
MasterHowever,subsystem.self-contained

theinlocatedpanels,(MCC)ConsoleControl
Center,OperationsMaintenanceSwitch4ESS

providepanelsTheseProcessor.1Athecontrol
1Amonitoringofmeansawithpersonneloperating

controlmanualexercisingandoperationProcessor
providesalsothisIndirectly,Processor.1Atheover

4ESSthecontrollingandmonitoringofmeansa
mastertheonlocatedarepanelsTheseSwitch.

Switch4ESSatoadjacentconsolecontrol
theofindicationsprovideswhichpanelindicator

panelsThesestatus.operatingSwitch4ESS
comprehensivelytopointsingleaprovidetogether

terminalAoperation.systemcompletemonitor
(MUP),ProcessorUtilityandMCCtheinterface,

1Btheforcapabilitiessimilartheprovides
terminal.displayvideoathroughProcessor

5.12 1Bframes,equipmentSwitch4ESSwithAs
orduplicatedeitherareframesProcessor
notwillframeoneanyoffailurethatsoconfigured

capabilities.Switch4ESSreducedrastically
duplicatedalsoareinterfacesexternalandInternal

transferringinencounteredproblemanythatso
externaltoorProcessor1Bthewithineitherdata

inresultnotwillequipmentperipheralSwitch4ESS
areframesProcessor1BThefailure.systema

regularaonsoftwaremaintenancebydiagnosed
thisduringdetectedframesMalfunctioningbasis.

someInservice.fromremovedarediagnosis
toon-lineswitchedareframesstandbyinstances,

otherInframes.malfunctioningthereplace
thebyperformednormallyfunctiontheinstances,

unitoperatinganothertoassignedisunitfailed
function.theperformingofcapable

EquipmentProcessor1BA.

5.13 1BtheinequipmentcontrolprimaryThe
centralThecontrol.centraltheisProcessor

Processor1Botherallwithinterfacescontrol
functionsprocessingtheperformsandequipment

thecontrol,programUnderProcessor.1Bthein
asequipment,Processor1Ballusescontrolcentral

aninswitchedarecallsensuretorequired,
controlcentralThemanner.reliableandaccurate

maintenanceprogram-controlledexecutesalso
1Btheofoperationthecheckwhichroutines

Switch.4ESSandProcessor
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5.14 semiconductorcontainsProcessor1BThe
specifictwoforusedisthatmemory

store.callandstoreprogramareThesepurposes.
storeProgram ofstoragetheforusedis

informationThisdata.changedinfrequently
dataHowever,instructions.programisprimarily
4ESSparticulartheofconfigurationthetorelated

alsoischanged,rarelyiswhichoffice,Switch
StoreProgramThestore.programinstored

4E21thewithavailablefeature,(PSE)Expansion
theingrowthhardwaresupportsprogram,generic

Thefeature.PSEtheforprogramgeneric4E22
callof(Mw)wordmega1convertsfeaturePSE

Thememory.storeprogramtomemorystore
afrommemorystoreprograminincrease
Mw’s3approximatelytoMw’s2ofmaximum

customersupporttoprogramsofgrowthforallows
request.feature storeCall storagetheforusedis

calltorelateddatachangedfrequentlyof
notisbutincludesinformationThisprocessing.

following:thetolimited

networkswitchingtheandtrunksofStatus

configurationsnetworkswitchingofRecords
progressincalleachfor

outpulsedbetodigitsandreceivedDigits

dataupdatetranslationOffice

programmed-torelateddataMaintenance
testsdiagnostic

iffeature,(ECS)StoreCallExtendedAn
required.

5.15 somecontainsalsostoreCall
anddataoffice-dependentsemipermanent
dataTheprogram.recoverysystememergencyan

office-anddataroutingandtrunkofconsists
Thedata).typeunitexample,(fordataengineered

aestablishtousedisprogramrecoveryemergency
storeprogramaofeventtheinsystemworking

failure.

5.16 twotoaccesshasProcessor1BThe
theprovidewhichcommunitiesunitauxiliary
thearethesememory;auxiliarywithProcessor1B

System.DataAuxiliaryandComputer)(3BAPS
awithcontrolcentraltheprovidesAPSThe

aasservesAPSThememory.diskmagnetic

ofportionsandstoreprogramformemorybackup
infrequentlyforstoragetoadditioninstorecall

DataAuxiliaryThedata.andprogramsused
tapemagneticawithCCtheprovidesSystem
magneticThecapability.retrievaldataandstorage

reinitialization,systemforusedisfacilitytape
programaccounting,messagedumps,memory

capabilities.data-handlinggeneralandupdating,

5.17 input/outputancontainsProcessor1BThe
whichframeprocessorinput/outputorframe

controlcentralthebetweeninterfacetheasserves
workSwitch4ESStheinterminalsinput/outputand

controlinputtousedareterminalsThesecenters.
alsoareTheycontrol.centralthetomessages

messagesstatusandresponsesoutputtoused
alsochannelsInput/outputcontrol.centralthefrom

Processor1Bthebetweenaccess2-wayprovide
andsupportmaintenanceotherinprocessorsand

typethisCurrently,systems.data-gathering
MaintenanceCircuitthebyusedisinterface

theSystem,EvaluationServicetheSystem,
AcquisitionDataAdministrativeandEngineering

(EADAS/NM),ManagementNetworkforSystem
theIffacility.maintenancecentralizedaand

byaccommodatedchannelsinput/outputofnumber
input/outputorframeinput/outputProcessor1Bthe

requirementsthemeettoinsufficientareprocessor
toprovidedarefacilitiesoffice,Switch4ESSaof

asprocessorsorframesinput/outputadditionaladd
frameI/OTheequipment.Switch4ESStheofpart

1Bbetweeninterfacetheprovidealsomay
Switches.4ESSdifferentinprocessors

5.18 channelsinput/outputofexceptiontheWith
1Aallinterface,Computer3Btheand

athroughpassinterfacesexternalProcessor
iswhichframeinterfaceperipheralprocessor

1AtheSinceProcessor.1Atheinincluded
switchingseveralwithusedbemayProcessor

Processor1Atheinincludedisframethissystems,
anyforconnectionofpointcommonaprovideto

thisapplication,Switch4ESStheInsystem.using
logicseveralmountphysicallytousedisframe

4ESStheofpartconsideredarewhichcircuits
1BtheInconsole.controlmasterSwitch

telemetryandMCCPPIthearchitecture,
MUP.thebyreplacedarecapabilities
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5.19 interfacesSwitch4ESSexternalandInternal
maintenancecentralizedthewithassociated
peripheralprocessorthethroughpassalsoability

arewhichofficesSwitch4ESSInframe.interface
centralizedafrommonitoredandcontrolled

offices,remoteasdesignatedfacility,maintenance
containsframeinterfaceperipheralprocessorthe

equipment.telemetryandinterfaceaccessremote
from:inputsreceivesequipmentThis

miscellaneousandsystemalarmofficeThe
systemsalarmbuilding

consolecontrolmasterFrame-mounted
circuits.controlandstatus

5.20 alarmandcontrol,status,variousThe
anddatatelemetrytoconvertedaresignals

facility.maintenancecentralizedatoappliedare

InterfaceB.

5.21 1BthebetweeninterfaceprimaryThe
Switch4ESStheandsubsystemProcessor

Thebus.unitperipheraltheisequipment
severalofcomprisedisbusunitperipheral

components.functional

a. Bus:AddressEnableUnitPeripheral In
ofportionthisapplication,Switch4ESSthe

data16ofconsistsbusunitperipheralthe
pictorialais2Figurebits.controland

oncarriedinformationtheofrepresentation
arebitscontrolanddataThesebus.this

centralProcessor1Btheatgenerated
Switch4ESSthetoappliedareandcontrol

speaking,Generallyframes.equipment
theofportionthisontransmittedinformation

4ESSspecificidentifiesbusunitperipheral
forselectedequipmentSwitch

control.centralProcessor1Bthebyaccess
enableindividualoffunctionsSpecific

individualindiscussedarebitsbusaddress
documents.theoryframe

b. Bus:WriteUnitPeripheral ofportionThis
data40ofconsistsbusunitperipheralthe

ofrepresentationpictorialais3Figurebits.
Thesebus.thisoncarriedinformationthe

Processor1Btheatgeneratedarebitsdata
4ESStoappliedareandcontrolcentral

Informationframes.equipmentSwitch
bustheofportionthisontransmitted

dataand/orinstructionsvariousrepresents
Switch4ESSaddressedthetoappliedbeto

variousoffunctionsSpecificequipment.
individualindiscussedarebitsbuswrite

documents.theoryframe

c. Bus:ReplyUnitPeripheral ofportionThis
data32ofconsistsbusunitperipheralthe

ofrepresentationpictorialais4Figurebits.
Thesebus.thisoncarriedinformationthe

4ESSaddressedbygeneratedarebitsdata
areandframesequipmentSwitch

centralProcessor1Bthetotransmitted
busthisoncarriedInformationcontrol.

1Bthetosentdatareplyofconsists
pulsecontrolsomeofresultaasProcessor

functionsSpecificinstruction.equipmentor
indiscussedarebitsreplyvariousof

documents.theoryframeindividual

d. Bus:ControlUnitPeripheral portionThis
eightofconsistsbusunitperipheraltheof

pictorialais5Figurebits.control
oncarriedinformationtheofrepresentation

atgeneratedarebitscontrolThebus.this
areandcontrolcentralProcessor1Bthe

frames.equipmentSwitch4ESStoapplied
specificcontrolorinitiatebitscontrolThese

aretheywhichtoframesinoperations
controlvariousoffunctionsSpecificapplied.
theoryframeindividualindiscussedarebits

documents.
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PUSYC - SYNC PULSE FOR OSCILLOSCOPE
INPUT/OUTPUT CLOCK LOW

PUSYC

0

BIT 0
ADDRESS

-
-

LEGEND:

IOCL
IOCH INPUT/OUTPUT CLOCK HIGH

15

IOCL MODEIOCH

11121314

BIT 11
ADDRESS

BusAddressEnableUnitPeripheral2.Figure

37 36 35

DSYNC - DIAGNOSTIC SYNC PULSE

P2

P1
LEGEND:

BIT 35
P2 P1

USED
NOT

DSYNC
BIT 0
DATA

WRITE

0

-

-

ADDRESS BUS AND EVEN BITS 0 THROUGH 34 OF WRITE BUS
ODD PARITY COMPUTED FOR BITS 0, 2, 4, 6, 8 AND 10 OF ENABLE
ADDRESS BUS AND ODD BITS 1 THROUGH 35 OF WRITE BUS
ODD PARITY COMPUTED FOR BITS 1, 3, 5, 7, 9 AND 11 OF ENABLE

39 38

DATA
WRITE

BusWriteUnitPeripheral3.Figure

REPLY

0

BIT 23
REPLY

ASW

2324

LEGEND:

PAR - ANSWER PARITY
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PAR

-

-

-

BIT 0

-

ASW

APUT

APUF

APUB

AUTONOMOUS PERIPHERAL UNIT TROUBLE

AUTONOMOUS PERIPHERAL UNIT FAILURE

AUTONOMOUS PERIPHERAL UNIT BASE LEVEL 

3031

NOT USED NOT USED

29

NOT USED APUFAPUTAPUB

25262728

BusReplyUnitPeripheral4.Figure

1999March 69Page



18Issue234-100-000,

13 24567
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DIGIT
POLL

OUTPUT
INPUT/
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BusControlUnitPeripheral5.Figure

5.22 duplicated.fullyisbusunitperipheralThe
0busastoreferredisbusduplicatedThe
toconnectedframesSwitch4ESSThe1.busand

thewithcommunicatecanbusunitperipheralthe
Bus-select1.busor0buseitheronProcessor1B
frameequipmentSwitch4ESSeachincircuits

communicatetousesframeabuswhichdetermine
circuitsbus-selectTheseProcessor.1Bthewith

control.centralProcessor1Bthebycontrolledare
determinecontrolcentraltheincircuitsBus-control

thewithcommunicatescontrolcentralthewhether
bothor1,bus0,busonequipmentSwitch4ESS

Processor1BthebyusedbusesorbusThebuses.
toreferredareframesSwitch4ESSvariousbyand

Processor1BTheconfiguration.operatingtheas
Switch4ESSdifferentwithcommunicatealsocan

Processor1BThebuses.alternateusingframes
controlandmonitorautomaticallyprogramscontrol

configuration.operatingthis

5.23 thetoconnectedequipmentSwitch4ESSAll
receivessimultaneouslybusunitperipheral

bus.unitperipheraltheontransmitteddataany
isequipmentspecificaccesstousedmethodThe

someWithenabling.codedastoreferred
voicebandcircuit,clock(networkexceptions

Switch4ESSallterminal),digroupframe,interface
isbusunitperipheralthetoconnectedequipment

theWhenK-code.calledcodeuniqueaassigned
K-theunit,particularaaccessescontrolcentral

theontransmittedisunitthattoassignedcode
unittheOnlybus.addressenableunitperipheral

K-codethematchesK-codeassignedwhose
access.controlcentralthetorespondstransmitted

thematchnotdoesK-codeassignedwhoseUnits
respond.notdoK-codetransmitted

5.24 byusedbealsomaybusunitperipheralThe
withcommunicatetoProcessor1Bthe

asknownmethodausingequipmentSwitch4ESS
tocontrolcentralthebyusedisPollingpolling.

ofunitsseparate24toupfromdatastatusobtain
controlscentralthepolling,Duringtype.samethe

pulseinterrogationmaintenanceorcontrolaapply
controlunitperipheraltheviaunitsSwitch4ESSto

theprocesstowiredunits,Switch4ESSThebus.
atransmittingbyrespondbit,controlparticular
theofpositionbitassignedanonbitstatussingle

controlscentralThebus.replyunitperipheral
particularthedeterminetobusreplythemonitor

units.Switch4ESSpolledtheofeachofstatus
requestarepresenttypicallymaydatastatusThis

ofnumberanyorbuffer,fullacondition,servicefor
thebyrepresentedbemightwhichconditions

bit.singleaofstatus

5.25 alsocontrolcentralProcessor1BThe
Switch4ESSselectedwithcommunicates

pointspulseThesepoints.pulseusingequipment
undergeneratedpulsescontrolspecificofconsist

Thesecontrol.centralthebycontrolsoftware
toframesdesignatedtoappliedarepulsescontrol

thatwithinoperationsspecificcontrolorinitiate
controlthese1,FigureinillustratedAsframe.

busunitperipheralthetoappliedarepulses
signal(baseSP2and/orSP1frame,branching

networktheandframe,IOthe1),and0processors
clock.systemandclock

5.26 capablenotisequipmentSwitch4ESSThe
directlyortransfersdatainitiatingof

Instead,Processor.1Btheofoperationcontrolling
1Btheinstoredprogramssystem-control
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toprocessorthecausememoriesProcessor
inregistersstatusvariousofcontentsthemonitor

Program-equipment.Switch4ESSselected
thecauseswordsdatatheseofanalysiscontrolled

units.selectedfromdatarequesttoProcessor1B
isequipmentSwitch4ESSfrominputdataThe

appropriategeneratetoProcessor1Bthebyused
instructions.controlsystem

5.27 andstatus-ahasalsoProcessor1AThe
masterthewithinterfacemanual-control

interfacethisMCC,theAtconsole.control
orpanelscontrolProcessor1Atheatterminates

describedterminaldisplayvideoProcessor1B
part.thisinpreviously

5.28 tosignalcontrolaappliesProcessor1AThe
whenCenterManagementNetworkthe

theforimpracticalitmakeconditionsoperating
signalThistraffic.additionalaccepttoSwitch4ESS

anasofficesconnectingthetoforwardedis
controlThecondition.overloadtheofindication

theinequipmentdisplaytoforwardedalsoissignal
networknotifytoCenterManagementNetwork

condition.overloadtheofpersonnelmanagement
4E18/4E19thewithremovedisfeatureThis

program.generic

5.29 Processor1BtheofdescriptioncompleteA
254-200-001,infoundbecan Processor1A

Description,General 254-301-001,or Processor1B
DescriptionGeneral .

Computer3B

5.30 astoreferredcommonlyComputer,3BThe
thein(APS)SystemProcessorattachedthe

thatoriented;featureisenvironment,Switch4ESS
adjunctanasusedisComputer3Btheis,

specificsupporttoProcessor1Bthebyprocessor
toimplementedprimarilywasAPSThefunctions.

theexpandsAPSThestore.file1Athereplace
availablecapacitystoragediskaddressabledirectly

towordsdata5,120,000fromProcessor1Btheto
Thismegabytes).(33.5wordsdata8,388,608

diskComputer3Btheofareaaddressabledirectly
Computer3BThe1A_File.thecalledisstorage
usetoabilitytheprovidesalsosystemdisk

arethatstructuresfileComputer3Bexpandable
3BtheviaProcessor1Bthetoaccessible

theWithsystem.managementfilediskComputer
diskComputer3Btheprogram,generic4E16
InterfaceComputerSmallwithreplacedaredrives

drivesdiskSCSIThedrives.disk(SCSI)System
andeconomical,reliable,moreaprovide

diskofareaThisarea.storagediskexpandable
andComputer_File,3Bthecalledisstorage

aonisComputer_File3Bthewithinaddressing
basis.word-offsetfile-path-name

5.31 Computer3Btheofabilityinput/outputThe
interfaceslinkdataoptionalseveralsupports

areinterfacesThesefacilities.remotewith
privateanddevicesinterfacevariouswithequipped

thebyrequiredaslinksdataswitchedand/or
4ESSoptionalfollowingTheapplication.specific

bemayfacilitiesremoteandfeaturesSwitch
input/outputComputer3Bthetointerfaced

channels:

interfaceCenterMaintenanceNetwork

tointerfacesurveillanceandMaintenance
(NSCXs)ComplexesServicesNetwork

CenterAdministrationNetworkOperations
interface(ONAC)

SystemSupportOperatorTeleconferencing
interface(TOSS)

OfficeAccountingRegionalatoInterface
Automaticteleprocessingfor(RAO)

EntriesStandardAccountingMessage
data(AMASE)

andAdministrationChangeSoftware
interface(SCANS)SystemNotification

(TDAS)SystemAcquisitionDataTraffic
interface

SupportOperationsManagementNetwork
interface.system(NEMOS)

5.32 234-100-201,and234-100-200toRefer
GeneralSystem,ProcessorAttached

Application,Switch4ESSInformation,System for
Switch4ESStheconcerninginformationdetailed

completeAComputer.3Btheofapplication
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254-inprovidedisComputer3Btheofdescription
301-005, Description.GeneralComputer,3B

EquipmentInterfaceProcessor1B

5.33 brieflyand6,and1FiguresinillustratedAs
1Bthedocument,theof3Partindiscussed

aofcomprisedisequipmentinterfaceProcessor
oroneandframebranchingbusunitperipheral

frames,input/outputmore or input/outputan
processor, or dataAssociatedtwo.theofmixturea

Thisgroup.equipmentthisinincludedalsoaresets
followingtheindiscussedisequipment

powertheare6FigureinshownAlsoparagraphs.
interfaceProcessor1Btheforrequirementsinput

isdistributionpowerSwitch4ESSTheequipment.
part.thisinlaterdiscussed

BranchingBusUnitPeripheralA.
J4A005AFrame

5.34 framebranchingbusunitperipheralThe
forconnectionofpointfirsttheis6)(Figure

1Btheleavesitasbusunitperipheralthe
framebranchingbusunitperipheralTheProcessor.

maximumaintobusunitperipheraltheexpandcan
eachforbranchesparallel-connected16of

bus.duplicated

5.35 busunitperipheraltheofbaystwoThe
and0baydesignatedareframebranching

and0busunitperipheralbranches0Bay1.bay
providedisbayeachSince1.busbranches1bay

bayduplicatethissource,powerseparateawith
anyinfailureAredundancy.providesarrangement

operatetosystemtheenablestillwouldbayone
bus.correspondingandbayotherthewith

5.36 thebranchwhichcircuitstoadditionIn
interfaceanasserveandbusunitperipheral

Switch4ESStheandProcessor1Bthebetween
busunitperipheraltheframes,equipment

loop-aroundaprovidesalsoframebranching
1Btheenablesabilityloop-aroundThisability.

oncarrieddataverifytocontrolcentralProcessor
unitperipheraltheasfarasbusunitperipheralthe

loop-aroundtheWhenframe.branchingbus
transmitcontrolscentraltheenabled,arecircuits

peripheraltheandbusunitperipheraltheondata
thetodatathisreturnsframebranchingbusunit

loop-aroundTheverification.forcontrolcentral
enableunitperipheraltheondatareceivecircuits

datathereturnandbuscontrolandwrite,address,
unitperipheraltheonpatternsbitpredefinedin

andenabled,isfunctionloop-aroundThebus.reply
centraltoaccordingselectedarepatternsbit

frame.branchingthetoappliedpointspulsecontrol
bothonprovidedisabilityloop-aroundThe

dataHowever,1.busand0busunitperipheral
or1busto0busfromaroundloopedbecannot

versa.vice

5.37 up6,and1FiguresinshownnotAlthough
busunitperipheraladditionalfourto

4ESStheinprovidedbemayframesbranching
Thesearea.equipmentinterfaceterminalSwitch

torestrictions,certainwithprovided,bemayframes
busunitperipheraltheoflengththeextendeither

thetobranchesofnumbertheincreasetoor
theseprovided,Whenbus.unitperipheral

peripheralthetosimilarlyfunctionframesadditional
Processor1Btheinframebranchingbusunit

area.equipmentinterface

J5A006AFrameInput/OutputB.
(DA)]Availability[Discontinued

5.38 inprovidedframeI/OonethetoadditionIn
I/OadditionalthreetoupProcessor,1Bthe

Switch4ESSasinstalledbemayframes
theincreaseframesadditionalTheseequipment.

ofmaximumatoavailablechannelsI/Oofnumber
framethetoidenticalareframesI/OThese64.
framesTheseProcessor.1Bthewithinprovided
controlcentralthebetweeninterfaceanasserve

Dependingcenters.worktheinterminalsI/Oand
theseassignment,channelI/Oparticulartheon

monitoring,externalwithinterfacealsomayframes
facilities.evaluationandmaintenance,

5.39 twoofconsistsframeinput/outputThe
ofEachselectors.unitinput/outputidentical

eightofmaximumawithinterfacesselectorsthe
iscontrollerEachcontrollers.unitinput/output

input/outputsoftware-definedatoassigned
toupaccommodatecancontrollerEachchannel.
thetransferringforusedarewhichterminalsthree
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isselectorunitinput/outputEachinformation.same
Processor1BTheK-code.uniqueownitsassigned

unitinput/outputtheaccesscancontrolscentral
instructionsunitperipheralusingselectors

busor0buswriteunitperipheraltheontransmitted
ontransmittedbemustK-codeappropriateThe1.

addressenableunitperipheralcorrespondingthe
willselectorsunitinput/outputthebeforebus

orders.unitperipheralanyprocess

5.40 input/outputanspecifyingtoadditionIn
applicabletheidentifyingandinstruction

identifiesalsoK-codetheselector,unitinput/output
Theaccessed.betocontrollerunitinput/outputthe

unitperipheralthedecodesselectorenabled
controller.specifiedtheaccessesandinstruction

thetodataoutputforwardsturn,incontroller,The
fromoutputTheterminal.input/outputrespective

IndustriesElectronicthetoconformscontrollerthe
controllerThestandard.interface(EIA)Association

input/outputwithdirectlyinterfacetoableis
theoffeetcable200withinarethatterminals

madebemustsetsdatatoConnectionscontroller.
theiforfeetcable200exceedsdistancetheif

interfaceEIAanwithcompatiblenotisterminal
setsdatatheused,aresetsdataWhenstandard.

cable50withinbemustendSwitch4ESStheat
controller.theoffeet

5.41 unitI/OthepollCCtheintervals,regularAt
requests.serviceforsearchtocontrollers

generatecontrolscentralthedetected,When
thisreadtoinstructionsunitperipheralappropriate
candataThisbus.replyunitperipheraltheviadata

both.or1,bus0,busonobtainedbe

5.42 twoofconsistsframeinput/outputThe
theirandselectorsunitinput/output

theIncontrollers.unitinput/outputassociated
controller,orselectoranyoffailureaofevent

throughprovidedisredundancyhardwaresufficient
datapermittocontrollersorselectorsremainingthe

software-Theoutput.orinputeffectivelybeto
appropriatelyarechannelsinput/outputassigned

Powerflexibility.thisprovidetoconfigured
athatsoconfiguredisframethewithindistribution

unlikely.isfailureframecomplete

FrameProcessorInput/OutputC.
Availability[DiscontinuedJ5A006C

(DA)]

5.43 frameIOPanframe,input/outputthewithAs
Switch4ESStheinprovidedbemay

theofabilityinput/outputthewhenareaequipment
themeettosufficientnotisProcessor1B

isIOPTheSwitch.4ESSaofrequirements
partasprovidedbemaywhichonethetoidentical

theofpurposeTheProcessor.1Btheof
input/outputthelikeframe,processorinput/output

1Bthebetweeninterfaceanprovidetoisframe,
andcentersworkSwitch4ESSandCCProcessor

evaluationandmonitoring,maintenance,external
facilities.

5.44 processorinput/outputequippedfullyThe
input/outputidenticaltwoofconsistsframe

consistsprocessorinput/outputEachprocessors.
oneeitherandcontrolleraccessmemorydirectaof

Eachcommunities.microprocessortwoor
aofconsistscommunitymicroprocessor

interfacelineeighttoonefromandmicroprocessor
accessmemorydirectaFunctionally,units.

aremicroprocessorsassociateditsandcontroller
selector.unitinput/outputanofequivalentthe

ofequivalenttheisunitsinterfacelinetheofEach
theofeachThus,controller.unitinput/outputan
frametheinequippedprocessorsinput/outputtwo
doublechannels,input/output16toupsupportmay

addition,Inframe.input/outputtheofcapacitythe
underischannelstheseofeachofratedatathe

torequiredaschangedbecanandcontrolsoftware
2400,1800,1200,110,following:theofoneany

second.perbits9600or4800,

NOTE:
alsomayratedatachannelinChanges

unitinterfacelineinchangesrequire
equipage.
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SHEET 
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A

UNIT BUS
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ALARMS

MSCAN, MSD

FRAME(S) (NOTE 3)
BUS BRANCHING
PERIPHERAL UNIT

PERIPHERAL UNIT BUS
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c

b
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 3. A MAXIMUM OF FOUR ADDITIONAL PERIPHERAL UNIT
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d
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(32frameequippedfullyainchannelstheofEach
perbits1200atoperatedbemaychannels)

bemaycommunityainchannelgivenAsecond.
perbits1200thanspeedhigheraatoperated

isdecreasecorrespondingahowever,second;
suchchannelsofnumbermaximumtheinrequired

exceednotdoescapacitytotalcommunitythethat
communityaexample,Forsecond.perbits19,200

atoperatingchannels8ofmaximumahavemay
thedecreasingwithoutsecondperbits2400

channels.ofnumber

5.45 theofinterfacesandfunctionOverall
tosimilarareframeprocessorinput/output
K-andschemepollingTheframe.input/outputthe

channels,input/outputvariousofidentificationcode
appliesframe,input/outputthefordescribedbriefly

However,frame.processorinput/outputtheto
theframe,processorinput/outputthewithin

areexchangessignalcontrolanddatainput/output
microprocessorprogramstoredabyprocessed

input/outputtheoflogichard-wiredthethanrather
theincontrollerinput/outputandselectorunit

software-controlledThisframe.input/output
processorinput/outputtheprovidesmicroprocessor

input/outputTheflexibility.ofdegreelargeawith
andsetdatachangingthemeetcanprocessor

throughrequirementsterminalinput/output
interfacelineandchangessoftwaremicroprocessor

input/outputThesubstitutions.packcircuitunit
input/outputwithinterfacetoableisprocessor
feet.cable500withinarethatterminals

theifmadebemustsetsdatatoConnections
thewhenorfeetcable500exceedsdistance

interface.EIAthewithcompatiblenotisterminal
end,Switch4ESStheatusedaresetsdataWhen

theoffeetcable50withinbemustsetsdatathe
frame.processorinput/output

5.46 isredundancyprocessorInput/output
duplicatedthethroughprovided

communities.unitinterfacelineandmicroprocessor
channelsinput/outputsystemcriticalofAssignment

ensuresprocessorsinput/outputseparateto
eventtheinsystemthetoaccessperson-machine

thetoappliedisPowerunit.eitheroffailureof
protecttobusespowerduplicatefromframe

failure.poweragainst

FrameProcessorInput/OutputD.
J5A006D

5.47 mayframeprocessorIOtheofversionThis
equipmentSwitch4ESStheinprovidedbe

thewhenequipment)interfaceProcessor(1Barea
tosufficientnotisProcessor1BtheofabilityIO

office.Switch4ESSaofrequirementsthemeet
processorIOthetoidenticalisequipmentThis

1Btheofpartasprovidedbemaywhichframe
frameprocessorIOtheofpurposeTheProcessor.
frameIOdescribedpreviouslythelike(J5A006D),

interfaceanprovidetoisframe,processorIOand
andcontrolcentralProcessor1Bthebetween

external(includingcentersworkSwitch4ESS
mayframeprocessorIOThefacilities).andcenters

(inprocessors1Bothertointerfaceanprovidealso
IOprovidetousedaresetsDataswitches).AT&T

monitoring,maintenance,externalwithinterfaces
required.asfacilities,evaluationand

5.48 processorinput/outputequippedfullyA
input/outputtwoofconsistsframe

consistsprocessorinput/outputEachprocessors.
(J5A006DB)unitlogicprocessorinput/outputanof

unitgrowthinput/output1Baeitherand
input/outputComputer3Baor(J5A006CE)

The(J1C130BB).unitgrowthprocessor
unit,growth1Bunit,logicprocessorinput/output
toableeachareunitgrowthComputer3Band

Whenchannels.input/outputeightprovide
isframetheunits,growth1Btwowithequipped

input/outputdescribedpreviouslythetoequivalent
maximumThe(J5A006C).frameprocessor

units,growth1Btheusingchannels),(32equipage
perspeedsoperatingaveragewhenrealizedis

second.perbits2400thangreaternotarechannel
3Bwithequippedframeprocessorinput/outputThe

Eachregard.thisindiffersunitsgrowthComputer
thebyprovidedchannelsinput/outputeighttheof
aatoperatedbemayunitgrowthComputer3B
highThissecond.perbits56,000ofratemaximum
theinpossiblemadeischannelperratemaximum

ischanneleachsinceunitgrowthcomputer3B
controllerperipheraldedicatedabydriven

eachofcapacitymaximumThe(microprocessor).
second.perbits56,000iscontrollerperipheral
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5.49 theofinterfacesandfunctionoverallThe
areframeprocessorinput/outputJ5A006D

frame.J5A006Cthefordescribedthattosimilar
abilities—input/outputhigh-speed,additionalThe

processor—input/outputJ5A006Dthebyprovided
234-100-021,indescribedare SystemInput/Output

Description.

SetsDataE.

5.50 ofrangetheextendtousedaresetsData
framesinput/outputthebetweensignaling

usedbemustsetsDataterminals.input/outputand
transmissionthetimeanychannelsinput/outputon

anandframeinput/outputthebetweenpath
feet500orfeet200exceedsterminalinput/output

frame.processorinput/outputtheofcasethein
theatsetsdatatheused,aresetsdataWhen

offeetcable50withinbemustendSwitch4ESS
dataWhenframe.(processor)input/outputthe
setsdatathechannels,TN82forusedaresets

input/outputthefromfeetcable200toupbemay
frame.(processor)

5.51 controlanddataacceptsetsdataThe
EIAaninframeinput/outputthefromsignals

aresignalsTheseformat.standardinterface
aretonesThesetones.modulatedtoconverted

interface,4-wireor2-wireaovertransmitted
setdataandchanneloftypetheondepending

thenearoronmountedsetdataanothertoused,
convertedaretonestheHereterminal.input/output

thetoappliedaretheyandsignals,EIAto
terminal.input/output

5.52 input/outputtheinusedalsoaresetsData
remotebetweenlinkstelemetryandchannel

centralizedainparticipatingofficeslocaland
setsdataofnumberThenetwork.maintenance

andsysteminput/outputtheimplementtorequired
workcentralizedaofinterfacesdatatelemetry

thebyminimumatoheldisenvironmentcenter
upofGroupingsmultiplexers/demultiplexers.ofuse

intomultiplexedarechannels1200-baudeightto
ofassignmentThelink.data9600-baudone
officeislinkdatamultiplexedgivenatochannels
datamultiplexeddifferentHowever,engineered.

theandchannelgivenaforassignedbemustlinks
oftypeThechannel.backupcorresponding

ofconcentrationtheimplementtousedequipment
centralizedaandofficesvarioustheamongdata

engineered.officealsoisfacility

EquipmentTerminal

5.53 brieflyand7and1FiguresinillustratedAs
equipmentterminalthe3,Partindiscussed

auxiliaryframes,terminalmetallicofcomprisedis
unitizedoftypesvariousandcircuits,trunkmetallic

equipmentThisframes.equipmentterminal
carrieranalogthebetweeninterfacetheprovides

4ESSandnetworktolltheinfacilitiesmetallicand
thedescribeparagraphsfollowingTheSwitch.

partconsiderednotAlthoughequipment.terminal
anwithinterfaceanequipment,terminaltheof

1,Figureinshownframe,distributingintermediate
discussed.alsois

FrameTerminalMetallicA.
(DA)Availability[Discontinued

5.54 contains(MTF)frameterminalmetallicThe
transmissionaprovidethatcircuitsanalog

facilities.metallic4-wireand2-wirewithinterface
aacceptingforfacilitiesprovidesMTFEach

eachunits,plug-interminalmetallic72ofmaximum
trunk.metalliconeaccommodatingofcapable

differentseveralofanybemayunitsplug-inThese
oftypespecificawithcompatibilityprovidetotypes

signalprovideunitsplug-inThesecircuit.metallic
trunkhybrids,equalization,conversion,

aspadsoramplificationandaccess,maintenance
dial-forequippedTrunkstrunk.eachforrequired

becansignalingmultifrequencyorsignalingpulse
alsoframeterminalmetallicTheaccommodated.

frametest-lineofficeremoteaccommodates
offices.5classwithinterfaces

5.55 withininterfacesMTFtheillustrates7Figure
TheSwitch.4ESSthetoexternaland

facility,metallicVFthewithareinterfacesprimary
signalthewithandinterface,voicebandthe

signalandscanuniversalthrough1processor
4-and2-wireacceptMTFsThepoints.distributor

whichlinessignalingandtransmissionVFwire
terminalmetallicThefacility.metallicthetoconnect

loopedwithoutputlineVF4-wireaprovideunits
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VF4-wireThetrunks.metallicallforsignalingE&M
Theinterface.voicebandthetoconnectedarelines

signalthetoconnectedareleadssignalingE&M
scananddistributorsignaluniversalviaprocessor

scanand(M-lead)distributorsignalThispoints.
signaltheenablesinterface(E-lead)point

followingthetransmitandreceivetoprocessor
signals:

multifrequencyforsignalsSupervisorya.
trunkssignaling

dial-forsignalsdial-pulseandSupervisoryb.
trunks.signalingpulse

5.56 signalstrunkincomingconveyE-leadsThe
scanuniversalvia1processorsignaltheto

signalingoutgoingconveyM-leadsThepoints.
metallicto1processorsignalthefrominformation
closingbyaccomplishedissignalingThecircuits.

distributorsignalorscanloopedtheopeningor
on-hookoroff-hookofindicationanaspoints

bealsocanunitsplug-interminalMetallicstatus.
commonemployingtrunksaccommodatetoused

theinstances,theseInsignaling.signalingchannel
used.notareleadssignalingE&M

ANALOG CARRIER FACILITIES

MISCELLANEOUS SIGNAL DISTRIBUTOR POINTS

UNIVERSAL SIGNAL DISTRIBUTOR POINTS

MESSAGE ACCOUNTING (CAMA) OPERATOR POSITION
1. INTERFACE IS FOR REMOTE CENTRALIZED AUTOMATIC

INTERNATIONAL TELEGRAPH AND
TELEPHONE CONSULTIVE COMMITTEE

MISCELLANEOUS SCAN POINTS

UNIVERSAL SCAN POINTS

AND IS VIA ANALOG FACILITY.

2. INTERNATIONAL GATEWAY OFFICES, ONLY

VOICE FREQUENCY

PULSE CODE MODULATED

AUXILIARY

2-AND 4-WIRE VF LINES

SIGNALING AND SUPERVISION

SIGNALING AND SUPERVISION OPERATOR BRIDGED

METALLIC

CIRCUITS

METALLIC
TERMINAL

INTERNATIONAL

ACCESS TRUNK

[NOTE 2]

TRUNK

FRAME

(OBAT)

VOICE FREQUENCY (VF) METALLIC 

ZIP-TONE

4-WIRE VF LINES

-48 V

4-WIRE VF LINES

-48 V

-48 V

SWITCHBOARD ACCESS

e

e

d

e

SWITCHBOARD ACCESS

DOMESTIC AND

(FIG. 1)

TYPE 3 
SWITCHBOARD

TOLL NETWORK
INTERNATIONAL

FACILITIES

INTERNATIONAL

CENTER
OPERATING

CCITT

MSCAN
MSD
PCM

USCAN
USD

VF

A

4-WIRE VF LINES

MSCAN, MSD

4-WIRE VF LINES

USCAN, USD

ALARMS

ZIP-TONE

MSCAN, MSD

USCAN, USD

ALARMS

4-WIRE VF LINES

USCAN, USD

MSCAN

AUDIBLE RING

TO/FROM
SHEET

2

LEGEND:

NOTES:

4-WIRE VF LINES (SEE NOTE 1)

2)of1(SheetDiagramBlockEquipment—FunctionalTerminal7.Figure
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4-WIRE VF LINES ALARMS

UNIVERSAL SIGNAL
DISTRIBUTOR POINTS (USD)

MISCELLANEOUS SCAN
POINTS (MSCAN)

MISCELLANEOUS SIGNAL
DISTRIBUTOR POINTS (MSD)

UNIVERSAL SCAN
POINTS (USCAN)

c

b

a

a

b

c

d

MSCAN, MSD

4-WIRE VF LINES

USCAN, USD

ALARMS

ZIP-TONE

MSCAN, MSD

USCAN, USD
a

b

TO/FROM
MISCELLANEOUS
SYSTEMS AND
FRAME

SCAN AND SIGNAL
DISTRIBUTOR POINTS

4-WIRE VF LINES

TO/FROM
TERMINAL
INTERFACE
EQUIPMENT

AUDIBLE RING

ZIP-TONE

+140 V, -24 V, -48 V

FROM SERVICE CIRCUITS
AND TRUNK TEST

FROM POWER DISTRIBUTION

d

e

ALARMS

4-WIRE VF LINES

USCAN, USD

MSCAN

AUDIBLE RING

a

b

c

TO/FROM
SHEET

1

A

FACILITIES

SYSTEM

2)of2(SheetDiagramBlockEquipment—FunctionalTerminal7.Figure

5.57 820AthewithinterfacealsoMTFsThe
Thisplant.interrupterandtone,ringing,
signal.zip-toneawithMTFtheprovidesinterface

iswhichsignalaudibleanprovideszip-toneThe
positions.operatorTSPSandCAMAtoapplied

ring-forwardandzip-tonetheofApplication
metallictypecertainbysignals—generated

miscellaneousabycontrolledunits—isterminal
thewithinterfacepointscananddistributorsignal

1.processorsignal

5.58 manuallyofmeansaprovideMTFsThe
maintenancefortrunkeachaccessing

cord-reelmanualathroughframetheatpurposes
panel.access

5.59 inputpowertheare7FigureinshownAlso
frameEachMTF.theforrequirements

requires − system.distributionpowerthefromV48
discussedisdistributionpowerSwitch4ESSThe

part.thisinlater

CircuitsTrunkMetallicAuxiliaryB.

5.60 interfaces,circuittrunkmetallicauxiliaryThe
thosetosimilarare7,Figureinillustratedas

Theframes.terminalmetallictheforprovided
alsoarecircuitstrunkauxiliarytheseoffunctions

terminalmetallicthefordescribedthosetosimilar
theseHowever,discussed.previouslyframes
theforinterfaceanprovidecircuitsauxiliary

following:
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vicinitytheinlocatedswitchboardtype-3Aa.
viaSwitch4ESSthetoconnectedandof

facilitiesmetallicThefacilities.metallic
bemayswitchboardthistoconnecting

follows:asusedalternately

operator-accessemergencyAn1.
circuit.

trunkoperator-officeincomingAn2.
office.dialcommunityafrom

4ESSthefromtrunkoutgoingAn3.
Switch.

positionoperatorCAMAremoteAb.
facility.carrieranaloganviainterconnected

5.61 accomplishtorequiredarecircuitsAuxiliary
ofsizephysicaltheofbecauseinterfacethe

metallicauxiliaryTheunits.terminalmetallicthe
notare(b)and(a)inlistedinterfacesunitterminal

frame.terminalmetallicthewithcompatible

5.62 notdocircuitstrunkmetallicauxiliaryThe
toaccessmaintenancemanualprovide

fromprovidedbemustaccessMaintenancetrunks.
Switch4ESSthetoexternalframedistributinga

cannotaccessmaintenanceHowever,equipment.
leads.signalingE&Mtoprovidedbe

5.63 power-inputtheare7FigureinshownAlso
trunkmetallicauxiliarytheforrequirements
thesediscussed,previouslyMTFtheLikecircuits.

requirecircuits − distributionpowerthefromV48
isdistributionpowerSwitch4ESSThesystem.

part.thisinlaterdiscussed

EquipmentInterfaceTerminal

5.64 brieflyand8and1FiguresinillustratedAs
interfaceterminalthe3,Partindiscussed

following:theofcomprisedisequipment

terminalDigroup

1processorSignal

2processorSignal

frameinterfaceDigital

bankschannelD4

groupterminalCCIS

5.65 threeperformsequipmentprecedingThe
functions.major

messageaprovidetoisfunctionfirstThe1.
switchingdigitalthewithinterfacetraffic

thebyperformedisfunctionThisnetwork.
bankschannelD4andinterfacevoiceband

terminaldigrouptheandsignalsanalogfor
signals.digitalfor

trunkaprovidetoisfunctionsecondThe2.
1Bthewithinterfacesignalingandcontrol

SP1,thebyperformedisThisProcessor.
interface.digitaltheandSP2,

interfaceterminaltheoffunctionthirdThe3.
Thissuppression.echodigitalisequipment

functionTheEST.thebyperformedis
interfaceterminalspecificbyperformed

followingtheindescribedisequipment
paragraphs.

[DiscontinuedTerminalDigroupA.
(DA)]Availability

5.66 illustratedisframe(DT)terminaldigroupThe
actualInblock.singleaas8Figurein

asrepresentsblockterminaldigroupthepractice,
torequiredareasframesterminaldigroupmany

awithinterfacingtrunksdigitaltheaccommodate
bemayterminaldigroupTheoffice.Switch4ESS

cost-reducedtheorconfigurationinitialtheeither
3.Partindiscussedversion,

5.67 signals,digitalacceptsterminaldigroupThe
fromnetwork,switchingthefordestined
Switch4ESStheoutsideequipmentcarrierdigital

4ESStheinsidebankchannelD4theandoffice
interfacecanterminaldigroupTheoffice.Switch

Theequipment.carrierD4andD3,D2,D1,with
carrierD1withcompatiblenotisterminaldigroup

interfacecarrierdigitalthe8,FigureInequipment.
Messageformat).(DS1dataPCMdesignatedis

ainislinestheseoncarriedtrafficsignalingand
notishowever,format,Thisformat.PCMDS1
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switchingSwitch4ESSthewithcompatible
DS1theconvertsterminaldigroupThenetwork.

DS120Switch4ESSthetodataPCMformat
echothetoappliedthenisdataThisformat.

slottimetheand/orterminalsuppressor
digroupthedirection,reversetheIninterchange.

frominformationdigitalDS120acceptsterminal
forformatDS1thetoitconvertsandframesthese

equipment.carrierdigitalthetoapplication

5.68 canframeterminaldigroupequippedfullyA
960Thesetrunks.digital960accommodate

digroupseparate8byprocessedaretrunks
theAteach.trunks120acceptwhichunitsterminal

digrouptheofsideequipmentcarrierdigital
5oncarriedaretrunks120theseunits,terminal
onewithassociatedispaircableEachpairs.cable

tousedarepairscableSeparatebank.D-channel
thebetweendirectioneachindatatrunkcarry

carrierdigitaltheandunitterminaldigroup
inispairscabletheseoncarriedDataequipment.
istrunks24fordataformat,thisInformat.DS1the

125-oneinslotstime24intoencoded µ datas
DS120theinslotstime128toopposedasframe

theconvertsunitterminaldigroupEachformat.
frompairscableinputformatDS1fiveondata

format.paralleldata120-trunkatoformatserial
DS120serialthetoconvertedthenisdataThis

andoutputVIFthetoidenticalisdataThisformat.
timeorterminalsuppressorechothetoappliedis

DS120unidirectionalaoninterchangeslot
reversetheIncable.coaxialoutputformatted

toappliedisdataPCMformattedDS120direction,
cablescoaxialinputonunitsterminaldigroupthe
slottimeorterminalsuppressorechothefrom

reformattedappropriatelyisdataThisinterchange.
thetoappliedisandunitterminaldigroupeachby

thetotransferforcablesoutputformatDS1five
aonslottimespecificAnyequipment.carrierdigital

iscableoutputandinputDS120terminaldigroup
trunk.digitalatorelateddirectly

5.69 theofaspectsdiscussedpreviouslytheIn
isterminaldigrouptheterminal,digroup

convertsitthatininterfacevoicebandthetosimilar
4ESSthewithcompatibleformatatoinputstrunk

digroupHowever,network.switchingSwitch
thatfactthebycomplicatedarefunctionsterminal

bealsomustinsertionanddetectionsignaling

trunksOnterminal.digrouptheatperformed
digroupthesignaling,dial-pulseforequipped

terminal:

incomingandsignalssupervisorySenses
callsincomingfordigits

digitandsignalssupervisoryGenerates
calls.outgoingforpulses

5.70 insertingorsensingbyaccomplishedisThis
signalformatDS1theintoinformationdigital

forequippedtrunksOntime.appropriatetheat
terminaldigroupthesignaling,multifrequency

andcallsincomingforsignalssupervisorysenses
calls.outgoingforsignalssupervisorygenerates

5.71 ortoappliedisinformationsignalingThis
which2processorsignalthefromreceived

interfaceTheProcessor.1Bthebycontrolledis
signaltheandterminaldigroupthebetween

digitaltwo-wayaviaaccomplishedis2processor
serveslinkdataThisunits.thesebetweenlinkdata

distributorsignaluniversaltheasfunctionsamethe
thebetweeninterfacesleadpoint/E&Mscanand

The1.processorsignaltheandequipmentterminal
alarmtransfertousedalsoislinkdatadigital

signalthetoterminaldigroupthefromindications
thewithincircuitsexample,For2.processor

linesPCMDS1themonitorterminaldigroup
equipment.carrierdigitalthefromapplied

signalthetoforwardedarefailuresofIndications
Processor.1Bthetoapplicationfor2processor

appropriatecausesturn,inProcessor,1BThe
designatedonoutputbetomessagesdiagnostic

T1Otherterminals.input/outputcenterwork
outvariations,bipolarassuchdegradationscarrier

anddetectedsimilarlyareslipandframe,of
center(s).workappropriateantosentisnotification

5.72 timingreceivesframeterminaldigroupEach
slottimeinterfacingitsfromsignals
terminalsuppressorecho(orframeinterchange

inusedaresignalstimingTheseapplicable).where
tousedareanddataPCMofgenerationthe

betweendataPCMoftransferthesynchronize
units.these
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DISTRIBUTOR POINTS (MSD) 

DISTRIBUTOR POINTS (USD)

SERIAL PCM DATA

(DS1 FORMAT) (NOTE 1)

MISCELLANEOUS SIGNAL

SERIAL PCM DATA

PUB

COMMON CHANNEL

INTEROFFICE

SIGNALING (CCIS)

TERMINAL GROUP

AND CCIS DATA

SET FRAME

MISCELLANEOUS SCAN AND

2- AND 4-WIRE

MISCELLANEOUS SCAN

POINTS (MSCAN)

UNIVERSAL SIGNAL

SIGNAL DISTRIBUTOR POINTS

UNIVERSAL SCAN AND

SIGNAL DISTRIBUTOR POINTS

D4 CHANNEL BANKS

(DS1 FORMAT)

UNIVERSAL SCAN

POINTS (USCAN)

A

TEST ACCESS TRUNKS

SWITCHBOARD ACCESS 

DIGITAL CARRIER FACILITIES

4-
W

IR
E

V
F

 L
IN

E
S

MSCAN

ALARMS

TEST ACCESS TRUNKS (TATS)
VF LINES

-48 V

-48 V, +24 V, +140 V

2- AND 4-WIRE VF LINES

DISTRIBUTOR POINTS

SERIAL PCM DATA

a

b

c

(DS1 FORMAT)

4-WIRE VF LINES

SERVICE AND TRUNK

TEST SIGNALS

a

b

a

b

c

MSCAN, MSD

ALARMS

SCAN AND SIGNAL

EQUIPMENT GROUPS

MSCAN, MSD

TO/FROM REMOTE

MAINTENANCE 

SYSTEM-D2 (FIG. 18)

TO/FROM INTERNATIONAL 

OPERATING CENTER

(FIG. 1)

TO/FROM DIGITAL

CARRIER FACILITIES

(FIG. 1)

ALARMS

EQUIPMENT (FIG. 7)

TO/FROM SERVICE CIRCUITS

AND TRUNK TEST

FACILITIES (FIG. 18)

TO/FROM RELATED

SYSTEMS (FIG. 23)

TO/FROM MISCELLANEOUS

SYSTEMS AND FRAMES

(FIG. 21)

TO/FROM TERMINAL

(FIG. 22)

TO/FROM WORK CENTERS

AND SUPPORT EQUIPMENT

 TO/FROM OTHER

(FIG. 1)

a

TO/FROM
SHEET

2

(NOTE 3)

TRUNK TEST

DATA (NOTE 2)

3)of1(SheetDiagramBlockEquipment—FunctionalInterfaceTerminal8.Figure

82Page 1999March



18Issue234-100-000,PracticesTechnologiesLucent

+140 V, +24 V, -24 V

SERIAL PCM DATA (DS120 FORMAT)

INTERFACE - E1

DT-SP2 DIGITAL LINK

DIGITAL

(DIF-E1)

SIGNAL 

PROCESSOR 1

AND/OR

SIGNAL

PROCESSOR 2

PUB

PUB

PUB

c

MASTER TIMING

MSCAN, MSD

ALARMS

c

a

b

MASTER TIMING

MASTER TIMING

MASTER TIMING

+24 V, +140 V

MSCAN, MSD

+24 V, +140 V

(DT)

ALARMS

ALARMS

SERIAL PCM DATA
(DS120 FORMAT)

SERIAL PCM DATA
(DS120 FORMAT)

SERIAL PCM DATA
(DS120 FORMAT)

a

b

c

b

(DIF) OR

INTERFACE

DIGITAL

TERMINAL

DIGROUP

A

B

TO/FROM
SHEET

1

CENTRAL CONTROL PULSE
POINTS (BASE SPS ONLY)

TO/FROM
SHEET 

3

3)of2(SheetDiagramBlockEquipment—FunctionalInterfaceTerminal8.Figure
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+140 V, +24 V, √24 V, AND √48V

CENTRAL CONTROL PULSE

POINTS (BASE SPS ONLY)

FROM POWER

DISTRIBUTION

FROM

1A/1B PROCESSOR

SERIAL PCM DATA

c

B

MASTER TIMING

(DS120 FORMAT)

TO/FROM
SHEET

2

USCAN - UNIVERSAL SCAN POINT

MSCAN - MISCELLANEOUS SCAN POINT  

MSD - MISCELLANEOUS SIGNAL DISTRIBUTOR POINT

PCM - PULSE CODE MODULATED

PUB - PERIPHERAL UNIT BUS

TAT - TEST ACCESS TRUNK

USD - UNIVERSAL SIGNAL DISTRIBUTOR POINT

VF - VOICE FREQUENCY

PERIPHERAL UNIT BUS (PUB)
TO/FROM

INTERFACE

EQUIPMENT

TO/FROM

SWITCHING

NETWORK

    DIGITAL CROSS-CONNECT FRAME (DSX).

    CHANNEL BANKS, UNIVERSAL SCAN AND

    SIGNAL DISTRIBUTOR POINTS ARE NOT

 1. INTERFACE BETWEEN THE D4 CHANNEL

    BANKS AND EITHER DIGROUP TERMINAL

    VIFS ARE ELIMINATED VIA LT1/2 OR D4

    OR DIGITAL INTERFACE IS VIA A

    APPLICABLE.

 2. INTERNATIONAL GATEWAY OFFICES, ONLY.

 3. IN ALL DIGITAL OFFICES WHERE

NOTES: LEGEND:

1A/1B PROCESSOR

SERIAL PCM DATA
(DS120 FORMAT)

MASTER TIMING

3)of3(SheetDiagramBlockEquipment—FunctionalInterfaceTerminal8.Figure
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5.73 framesterminaldigrouptheinRedundancy
unit.terminaldigroupspareabyprovidedis

ofoperationofcategoriesvariousandOutputs
continuouslyareunitterminaldigroupeach

on-anyinconditionfaultaofDetectionmonitored.
digroupsparethecausesunitterminaldigroupline

itsassumetoon-lineswitchedbetounitterminal
isconditiontroublethisidentifyingDatafunction.
datadigitalthevia2processorsignalthetoapplied
2processorsignalThediscussed.previouslylink

Thecondition.alarmthetoProcessor1Bthealerts
terminaldigroupeachinunits,terminaldigroup

digroupaofcontroltheunderoperateframe,
frame,terminaldigroupeachIncontroller.terminal

duplicated.arecontrollersterminaldigroupthe
two-thetoaccesswithprovidediscontrollerEach

In2.processorsignalthewithlinkdatadigitalway
controller,activetheofmalfunctionaofeventthe

toon-lineswitchediscontrollerstandbythe
indicationsalarmAppropriatefunction.itsassume

These2.processorsignalthetoappliedare
awithframeterminaldigroupeachprovidefeatures

redundancy.ofmeasurelarge

5.74 inputpowertheare8FigureinshownAlso
frame.terminaldigrouptheforrequirements
thefromV+24andV+140requiresframeEach
powerSwitch4ESSThesystem.distributionpower

part.thisinlaterdiscussedisdistribution

[Discontinued1ProcessorSignalB.
(DA)]Availability

5.75 inillustratedis(SP1)1processorsignalThe
signalthewithcombinationin8Figure

doneisThisblock.singleaas(SP2)2processor
twotheseoffunctionsofsimilaritytheofbecause

4ESSinprovidednotareSP1sthatNoteunits.
trunksdigitalservicewhichofficesSwitch

isSP1an3,PartindiscussedAsexclusively.
Inframes.differentofnumberaofcomprised

(maximumSP1smanyasaretherepractice,actual
andprocessors,pseudo-signalSP2s,SP1s,32of

abyrequiredascombined)framesinterfacedigital
SP1Thenote.seeoffice;Switch4ESSparticular

SP1anorconfigurationinitialtheeitherbemay
3.Partindescribedframe,matrixcombinedawith

NOTE:
ofgroupsareprocessorsPseudo-signal

softwareinexistthatpointsuniversal
facilities.non-E&Msupportto(memory)

5.76 Switch4ESSmostwithinterfaceSP1sThe
and/oruniversalthroughequipment

points.scananddistributorsignalmiscellaneous
throughfacilitymonitoringasimplyarepointsScan
4ESSfrominputsvariousacceptsSP1thewhich

ofconsistpointsscanTheseequipment.Switch
conditionsvariousmonitorwhichinputsindividual

aclosing,oropeningcontactrelayabyindicated
alarm,fuseposition,switchflip-flop,resetorset

theassignment,hardwareThroughothers.and
awithassociatedispointscaneachofstatus

ormonitorscontinuouslySP1Thefunction.known
anydetecttosignalspointscantheallscans

isdatapointscanThisstate.inchanges
transferforheldisandwordsdataintoassembled

anyinitiatecannotSP1TheProcessor.1Btheto
ControlProcessor.1Bthetotransfersdata

scanreadtoProcessor1Bthecausessoftware
1BTheintervals.regularatwordsdatapoint

thosewithwordsdatathesecomparesProcessor
scaninchangesanydetecttoobtainedpreviously

software-initiatesProcessor1BThestatus.point
statuspointscanondependingactions,controlled

changes.

5.77 facilitycontrolaarepointsdistributorSignal
canprocessorsignalthewhichthrough

Switch4ESSvarioustosignalscontrolapply
ofconsistpointsdistributorSignalequipment.
4ESStoappliedarewhichoutputsrelayindividual

specificcontrolorinitiatetoequipmentSwitch
aeitherbecansignalscontrolThesefunctions.

relayabygeneratedsignaloftypechangelevel
controlbecantheyoropening;orclosingcontact

signalThecircuits.logiccontroltousedpulses
datatoaccordinggeneratedarepointsdistributor

dataControlProcessor.1Bthefromreceived
appropriatetoappliedanddecodedarewords

pointsdistributorsignalrelaygeneratethatcircuits
points.distributorsignalpulseor
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5.78 1BtheprovidetoisfunctionSP1primeThe
signalingtrunktoaccesswithProcessor

partmosttheforaccomplishedisThiscircuits.
anddistributorsignaluniversalofusethethrough

scananddistributorsignalUniversalpoints.scan
dial-pulseandsupervisoryforemployedarepoints

trunks.metallicandanalogforsignaling
pointsscananddistributorsignalMiscellaneous

Insignaling.multifrequencyforemployedare
previouslyfunctionssignalingcertaintoaddition

anddistributorsignalmiscellaneousdescribed,
variousperformtoSP1theenablepointsscan

functionsmonitoringandcontrol,maintenance,
time-Theoffice.Switch4ESSthethroughout

withassociatedactivitiesrepetitiveconsuming,
arefunctionssignalingandmiscellaneous

are,TheySP1.thebyautonomouslyperformed
control.Processor1Bofdegreeaunderhowever,

theseofaspecttime-consumingtheAssigning
toProcessor1BthefreesSP1thetofunctions

functions.systemcomplexmoreperform

5.79 4080andpointsscanuniversal4080With
fullyeachpoints,distributorsignaluniversal

withinterfacingofcapableisSP1equipped
trunks.metallicandanalog4080forunitssignaling

additionalservicecanSP1eachaddition,In
monitoringandcontrol,maintenance,signaling,

pointsscanmiscellaneous2048throughcircuits
Inpoints.distributorsignalmiscellaneous2048and

signalmiscellaneousofnumberaSP1,each
toreservedarepointsscananddistributor

multifrequency32oftotalaaccommodate
transmitters.multifrequencyandreceivers

5.80 circuitsassociatedandmatricesvariousThe
pointsscanthemonitorwhichSP1thein

distributorsignalofgenerationininvolvedareand
controller.SP1internalanbycontrolledarepoints
measureaprovidetoduplicatediscontrollerThis

circuitsTheoperations.SP1forredundancyof
andmonitoringpointscanwithinvolveddirectly

duplicated.notaregenerationdistributorsignal
functionssystemSwitch4ESScriticalHowever,

pointpulsedistributorsignalrequirewhich
connectionsthesewithprovidedareinterfaces

relayandpointsScanSP1s.independenttwofrom
duplicatedbecouldpointsdistributorsignalapplied

manner.samethein

5.81 points,distributorsignalofnumberThe
itmakesSP1s,theofeachinprovided

couldProcessor1Bthethatunlikelyappear
wordsdatanumeroustheanalyzeandgenerate

scanandcontroldistributorsignalwithassociated
andsoftwarecontrolHowever,monitoring.point

1Btheofcycleoperatingshortextremelythe
inand,possiblethismakens)(700Processor
thecontroltoProcessor1Btheenableaddition,

networkswitchingtheandinterfaceterminalother
equipment.

5.82 Processor1BthewithinterfacesSP1The
isSP1Thebus.unitperipheralthevia

addition,Inbus.theofpartsfouralltoconnected
accessedareSPsbaseasdesignatedSP1stwo

viacontrolcentralProcessor1Bthebydirectly
twoeitherbemaySPsbaseThepoints.pulse

TheseSP2s.twoorSP2,andSP1anSP1s,
theformeansaprovidepointspulsecontrolcentral

SPsbasethewithcommunicatetoProcessor1B
peripheralnormalwhenpurposesmaintenancefor

unreliable.provescommunicationbusunit
isSP2sandSP1sothertoaccessMaintenance

distributorsignalmiscellaneousthroughprovided
distributorsignalTheseSPs.basebothfrompoints

busunitperipheralnormalbycontrolledarepoints
theandProcessor1Bthebetweencommunication

otherfromdifferentareSPsbaseTheSPs.base
signalmiscellaneoustheprovidingbySPs

associatedconnectionspointscananddistributor
Switch4ESSallforswitchescontrolpowerwith

SignalProcessor.1Btheoutsideequipment
SPsbasetheofaccesspointscananddistributor

twothebetweenconnectionthroughprovidedis
SPs.base

5.83 inputpowertheare8FigureinshownAlso
1.processorsignaltheforrequirements

V,+24V,+140requires1processorsignalEach
and − isdistributionpowerSwitch4ESSTheV.24

part.thisinlaterdiscussed
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[Discontinued2ProcessorSignalC.
(DA)]Availability

5.84 processorsignaltheoffunctionssystemThe
previouslySP1thetosimilarare(SP2)2

theseprovidesSP2theHowever,discussed.
SP2Theonly.trunkscarrierdigitalforfunctions

forsignalingdial-pulseandsupervisorypresents
formatainProcessor1Bthetotrunksthese

1BsametheenablesThisSP1.thetoidentical
toprogramscall-processingProcessor
employingtrunksfromsignalingaccommodate

facilities.analogordigital

5.85 signaluniversalusenotdoesSP2The
signalingitsforpointsscananddistributor

interfacesignalingThistrunks.digitalwithinterface
digitaltwo-wayhigh-speed,abyaccomplishedis
theandterminaldigroupthebetweenlinkdata

thetoapplieddatastatusandsignalingTrunkSP2.
controllerSP2instoredislinkdatatheviaSP2

thereformatscontrollerSP2Thememories.
forheldarethatwordsdataintodatasignaling

toappliedwordsDataProcessor.1Bthebyaccess
theindecodedareProcessor1BthebySP2the

terminaldigroupthetoappliedareandcontroller
link.datatheviadatacontrolsignalingtrunkas

dataexchangetousedalsoislinkdataThis
monitoringandcontrol,maintenance,torelating

functions.

5.86 singleaasshownisSP2the8,FigureIn
actualInSP1.thewithcombinationinblock
SP2smanyasrepresentsblockSP2thepractice,

pseudo-signalSP2s,SP1s,32(maximum
combined)framesinterfacedigitalandprocessors,

SP2Eachoffice.Switch4ESSabyrequiredareas
3840forcircuitssignalingaccommodatecan
terminals.digroupfourtoequivalentisThistrunks.

maintenance,theprocessesalsoSP2Each
digroupfourthesefordatamonitoringandcontrol,

theprocesscanSP2eachaddition,Interminals.
data(only)monitoringandcontrol,maintenance,

theseHowever,terminals.digroupadditional12for
trunkstoassignedbemustterminalsdigroup12

channelcommonforequippedexclusively
supporttoSP2theofcapacitytotalThissignaling.

meettoorderinrestrictedisterminalsdigroup16
SinceSwitch.4ESStheofobjectivesreliabilitythe

peripheralswhichontrunksofclusterlargestthe
11thanmorenocircuits,10,700isengineeredare

SP2.antoassignedbecanterminalsdigroup
furthertochoosemayinstallationsofficeSmall
connectedterminalsdigroupofnumbertherestrict

terminals.digroupninetoSP2anto

5.87 interfacewhichofficesSwitch4ESSIn
SP1snotrunks,carrierdigitalwithentirely

appropriateaninstances,theseInprovided.are
supplementarywithequippedareSP2sofnumber

framessupplementaryTheseframes.matrix
distributorsignalmiscellaneous1024theprovide

theprovidetorequiredpointsscan1024and
signalingandmonitoring,control,maintenance,

SP1.thebyprovidednormallyfunctions

5.88 digroupthediscussed,previouslyAs
SP2thetoconnectedislinkdataterminal
bothandduplicated,iscontrollerThiscontroller.

terminaldigroupthetoaccesshavecontrollers
forredundancycompleteprovidesThislink.data

controller(on-line)activetheeventtheInSP2.the
switchediscontrollerstandbythemalfunctions,

1BThefunctions.normalassumetoon-line
Processor:

dataofanalysisbychangethisDetects
SP2.fromreceivedwords

SP1anviasystemalarmofficetheNotifies
point.distributorsignalmiscellaneous

betomessageappropriateanCauses
aatterminal(s)input/outputanonoutput

center.workdesignated

5.89 frame,matrixsupplementarytheinCircuits
However,duplicated.notareprovided,when

systemSwitch4ESScriticalSP1,theinas
scanordistributorsignalrequirethatfunctions
signalsthesewithprovidedareconnectionspoint

matrixsupplementaryindependenttwofrom
thatpointsdistributorsignalalladdition,Inframes.

duplicated.arepulsescontrolofconsist

5.90 byaccessedbotharecontrollersSP2The
bus.unitperipheraltheviaProcessor1Bthe

bus.thisofpartsfouralltoconnectedisSP2The
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baseaasdesignatedisSP2anwhenaddition,In
Processor1BthebydirectlyaccessedalsoisitSP,

isSP2anWhenpoints.pulsebycontrolscentral
functions,SPbasetheSP,baseaasdesignated
SP2.thetoapplyalsodescribed,previously

5.91 inputpowertheare8FigureinshownAlso
2.processorsignaltheforrequirements

V,+24V,+140requires2processorsignalEach
and − isdistributionpowerSwitch4ESSTheV.24

part.thisinlaterdiscussed

FrameInterfaceDigitalD.
(DA)]Availability[Discontinued

5.92 illustratedis(DIF)frameinterfacedigitalThe
Inblock.functionalsingleaas8Figurein

manyasrepresentsblockDIFthispractice,actual
officeSwitch4ESSparticularabyrequiredasDIFs

theSincecircuits.(T1)digitalwithinterfacingfor
asidentificationunitperipheralsamethehasDIF

processorsignaland(SP1)1processorsignalthe
pseudo-signalSP1s,ofnumbertotalthe(SP2),2

framesinterfacedigitalandSP2s,processors,
digitaltheaddition,InNote.See32.exceedcannot
signalbaseaasusedbepresentlycannotinterface

1.or0numbersmemberprocessor—assigned

NOTE:
ofgroupsareprocessorsPseudo-signal

softwareinonlyexistwhichpointsuniversal
non-E&Mofsupportthefor(memory)

facilities.

5.93 ofcapableisDIFequippedfullyEach
120).by(32circuitsdigital3840terminating

digroupatofunction,inequivalent,isThis
andDTsfourcomplex,2processorterminal/signal

signalandscanmiscellaneoustheexcludingSP2,
thebyprovidedfunctionpointdistributor

equippedfullyEachframe.matrixsupplementary
controllerinterfacedigitalduplicatedacontainsDIF

34withalonginterfacebusunitperipheraland
areunitstheseofTwounits.interfacedigital

digital16eachperspareswitchable1spares,
5servesunitinterfacedigitalEachunits.interface

trunks120toequateswhichlines)(T1digroups
(circuits).

5.94 pulseinsignalsdigitalconvertsDIFThe
fromreceivedformatDS1modulatedcode

D1D,transmultiplexer,LT-2connector,LT-1the
4ESSthetoequipmentcarrierD4andD3,D2,

dataThisformat.DS120networkswitchingSwitch
suppressorechotheeithertoappliedthenis

(J4A001B).interchangeslottimetheorterminal

5.95 acceptsDIFthedirection,reversetheIn
switchingthefrominformationdigitalDS120
forformatDS1thetoitconvertsandnetwork

carrierdigitalappropriatethetoapplication
carrierdigitalthetoConnectionsequipment.
Switch4ESStheoutsideiswhichequipment,

channelD4theaswellasboundary,maintenance
trunksmiscellaneousforusedequipment,bank

cross-signaldigitalaviaarecircuits,serviceand
frame.(DSX)connect

5.96 thefromsignalstimingreceivesDIFEach
echoorinterchangeslottimeinterfacing

arelinkstimingmasterTheseterminal.suppressor
modulatedcodepulsetheofgenerationtheinused

dataoftransferthesynchronizetoanddata
Asnetwork.switchingtheandDIFthebetween

timethetoconnectmustDIFthestated,previously
switchingthein(J4A001B)interchangeslot

thebyimposedisrequirementThisnetwork.
software.maintenancetheofstructure

5.97 inputpowertheare8FigureinshownAlso
requiresDIFEachDIF.theforrequirements

distributionpowerthefromV+24andV+140
isdistributionpowerSwitch4ESSThesystem.

part.thisinlaterdiscussed

Frame-E1InterfaceDigitalE.

5.98 is(DIF-E1)frame-E1interfacedigitalThe
functionalsingleaas8Figureinillustrated

blockDIF-E1thispractice,actualInblock.
abyrequiredareasDIF-E1smanyasrepresents

withinterfacingforofficeSwitch4ESSparticular
samethehasDIF-E1theSincecircuits.(T1)digital

processorsignaltheasidentificationunitperipheral
totalthe(SP2),2processorsignaland(SP1)1

SP2s,processors,pseudo-signalSP1s,ofnumber
A32.exceedcannotframesinterfacedigitaland

orsignalingmultifrequencytheprovidingDIF-E1
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canfunctionsignalingmultifrequencytonedual
rangetheinnumbersmemberassignedbeonly
theaddition,InNote).(See23through2from
signalbaseaasusedbecannotinterfacedigital

1).and0numbersmember(assignedprocessor

NOTE:
ofgroupsareprocessorsPseudo-signal

softwareinonlyexistwhichpointsuniversal
non-E&Mofsupportthefor(memory)

facilities.

5.99 ofcapableisDIF-E1equippedfullyEach
ortrunks5non-CCITT3840terminating

DIF-E1equippedfullyEachtrunks.5CCITT1920
andcontrollerinterfacedigitalduplicatedacontains

digital34withalonginterfacebusunitperipheral
spares—1areunitstheseofTwounits.interface

units.interfacedigital16eachperspareswitchable
(T1digroups5servesunitinterfacedigitalEach
Thus,(circuits).trunks120toequateswhichlines)
non-3840supportcanframeequippedfullyeach

120).by(32circuits5CCITT

5.100 pulseinsignalsdigitalconvertsDIF-E1The
fromreceivedformatDS1modulatedcode
carrierD4andD3,D2,D1D,switches,digitalother

networkswitchingSwitch4ESSthetoequipment
eithertoappliedthenisdataThisformat.DS120

slottimetheorterminalsuppressorechothe
(J4A001B).interchange

5.101 acceptsDIF-E1thedirection,reversetheIn
switchingthefrominformationdigitalDS120
forformatDS1thetoitconvertsandnetwork

carrierdigitalappropriatethetoapplication
carrierdigitalthetoConnectionsequipment.
Switch4ESStheoutsideis(whichequipment

channelD4theaswellasboundary)maintenance
trunksmiscellaneousfor(usedequipmentbank

cross-signaldigitalaviaarecircuits)serviceand
frame.(DSX)connect

5.102 fromsignalstimingreceivesDIF-E1Each
echo(orinterchangeslottimeinterfacingthe

arelinkstimingmasterTheseterminal).suppressor
modulatedcodepulsetheofgenerationtheinused

dataoftransferthesynchronizetoanddata

Asnetwork.switchingtheandDIF-E1thebetween
thetoconnectmustDIF-E1thestated,previously

switchingthein(J4A001B)interchangeslottime
thebyimposedisrequirementThisnetwork.

software.maintenancetheofstructure

5.103 inputpowertheare8FigureinshownAlso
DIF-E1EachDIF-E1.theforrequirements

powerthefromV+24andV+140requires
powerSwitch4ESSThesystem.distribution

part.thisinlaterdiscussedisdistribution

5.104 canDIF-E1theprogram,generic4E9With
(MF)multifrequencyfourwithequippedbe

aprovidethat(DISUs)unitsserviceinterfacedigital
appearancestrunkcircuitserviceMF64oftotal

mayfeatureThisnetwork.switchingthetodirectly
andtransmittersMFanalogthereplacetousedbe

associatedandmatrix,processorsignalreceivers,
andE&MTheconversion.digital-MFtoanalog-MF

normallybits,(PCIS)signalinginhibitper-channel
channelcommonandE&MwithDIF-E1theinused

MFdigitalthecontroltousedaretrunks,signaling
alsoareDISUsMFThereceivers.andtransmitters

toneoperator480-Hzthegeneratetodesigned
trunks.operatoronuseforrequiredsource

5.105 DIF-E1theprogram,generic4E10theWith
dual-tonesupporttoequippedbecan

andsignaling(touch-tone)(DTMF)multifrequency
DTMFThefeatures.signalingservicesspecial
4ESStheenabletorequiredisabilitysignaling

touch-tonereceiveandtransmittoSwitch
(PBXs)ExchangesBranchPrivatefromaddressing

trunks.digitalT1directandanalogE&M4-wireon
theeitherwithequippedbecancomplexDIF-E1A

previoustheindescribedDISUsMFfour
thewithAsDISUs.DTMFfourwithorparagraph,

fourwithequippedcomplexDIF-E1aDISUs,MF
trunkcircuitserviceDTMF64provideDISUsDTMF

DTMFThenetwork.switchingthetoappearances
wink-starttwo-wayincludeabilitiesDISU

nonwink-ontonedialofgenerationaddressing,
16ofsetfulltheofreceptiontheandtrunks,start

digitalinterfaceservicesspecialThedigits.DTMF
inpackscircuitfiverequires(DIU)unitinterface

servicesspecialADIUs.DS-1regularofplace
itsininterfaceDS-1regularatosimilarisinterface

handlingspecialperformcanitthatexceptfunction,
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PCMtheofeachforinformationsignalinglineof
outgoingandincomingTheinterfaces.itchannels

manipulatedareEb)andEaMb,(Ma,bitssignaling
lineofstatesfourprovidetobasisper-channelaon

information.signaling

5.106 DIF-E1theprogram,generic4E11theWith
channelclear64withlinesT1interfacecan
andsuperframethebothin(64CCC)capability

callperTheformats.superframeexpanded
4E14thewithavailablefeature,(PCC)control

echoenabling/disablingforallowsprogram,generic
A/andcancelers µ callperaonconverters-law

basis.

BankChannelD4F.

5.107 FigureinillustratedisbankchannelD4The
actualInblock.functionalsingleaas8

channelD4manyasrepresentsblockthispractice,
Switch4ESSparticularabyrequiredareasbanks
certaincircuits,serviceanaloginterfacingforoffice
eitherwithfacilitiesN-Carrierandtrunks,metallic

frame.interfacedigitaltheorterminalsdigroup

5.108 Switch4ESStheinbankchannelD4Each
thisIn3.Modeinoperatedisapplication

providesbankchannelD4eachoperation,ofmode
twoasconnectionfordigroupsseparatetwo
digitaltheeitherwithstreamsbitDS1separate
ofreasonsForterminal.digrouporinterface

multifrequency24thanmorenoreliability,
12orreceivers,multifrequency24transmitters,
bemayins)(plug-transceiverscheckcontinuity

innotedAsbank.channelD4givenatoassigned
digrouptheeitherbetweeninterfacethe8,Figure
channelD4theandinterfacedigitaltheorterminal

(DSX)cross-connectsignaldigitaltheviaisbanks
certainofconnectiontheaddition,Inframe.

toequipmentsupportandtesttrunkmiscellaneous
theinstripsterminalviaisbankschannelD4the

frame.signalingmultifrequency

5.109 inputpowertheare8FigureinshownAlso
banks.channelD4theforrequirements

thefromV-48requiresbankchannelD4Each
powerSwitch4ESSThesystem.distributionpower
alarmThepart.thisinlaterdiscussedisdistribution
forareconnectionspointscanmiscellaneousand

officethetofailures(fuse)hardwarereporting
respectively.software,andsystemalarm

GroupTerminalCCISG.

5.110 exchangingforusedissystemCCISThe
oversystemsswitchingbetweeninformation

terminalCCISThelinks.signalingofnetworka
allwhichinfacilitysignalingaprovidesgroup

designatedawithassociatedinformationsignaling
aviaofficesbetweenexchangedistrunksofgroup

isinformationSignalinglink.signalingcommon
locatedgroupsterminalCCISbetweenexchanged

isabilityCCISThelink.signalingaofendsbothat
switchingprocessor-equippedtouseinlimited

offices.

5.111 thegroup,terminalCCISthetoadditionIn
theinvolvesequipmentCCISSwitch4ESS

transceiverscheckcontinuityCCISofuse
the8,FigureIn5).Partinelsewhere(discussed
block.singleaasillustratedisgroupterminalCCIS

groupterminalCCISthepractice,actualIn
asframesgroupterminalCCISmanyasrepresents

office.Switch4ESSparticularabyrequiredare
terminalCCISofnumbermaximumtheHowever,

equippedfullyA16.exceedcannotframesgroup
associatedwithframegroupterminal

duplicatedacontainsframessupplementary
16ofmaximumaandcontrolleraccessterminal

modulator-associatedandunitsterminalCCIS
andunitterminalEachunits.demodulator

oneprovidesdemodulatormodulatorassociated
fully-equipped16Therefore,path.signaling

256ofmaximumaprovideframesgroupterminal
andunitsterminalCCISThepaths.signalingCCIS

pairsinassignedarelinkssignalingassociated
90).Figure(See
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SIGNALING

SIGNALING

VOICE FREQUENCY LINK

SIGNALING LINK

A

MESSAGE

MESSAGE

DATA LINK

DIGITAL
INTERFACE
EQUIPMENT

EQUIPMENT
TERMINAL

SWITCHING
NETWORK

DIGITAL
INTERFACE
EQUIPMENT

AND

EQUIPMENT
TERMINAL

MODULATOR
DEMODULATOR

MODULATOR
DEMODULATOR

AND

DIGITAL
INTERFACE
EQUIPMENT

AND

EQUIPMENT
TERMINAL

SWITCHING OFFICE A

TERMINAL
UNIT

SIGNALING

TERMINAL
UNIT

SIGNALING

CONTROL

MESSAGE

TRUNKS

CONTINUITY
CHECK

TRANSCEIVER

PROCESSOR

TERMINAL
ACCESS
CIRCUIT

CONTROL

SIGNALING

TEST SIGNALS

TO/FROM
SHEET

2

2)of1(SheetConnectionsInterofficeSystem—Typical(CCS)SignalingChannelCommon9.Figure

1999March 91Page



18Issue234-100-000,

SIGNALING

SIGNALING

VOICE FREQUENCY LINK

SIGNALING LINK

MESSAGE

MESSAGE

A

DATA LINK

MODULATOR
DEMODULATOR

DIGITAL
INTERFACE
EQUIPMENT

AND

EQUIPMENT
TERMINAL

DIGITAL
INTERFACE
EQUIPMENT

AND

EQUIPMENT
TERMINAL

TERMINAL

MESSAGE

TRUNKS

TEST SIGNALS

CONTROL

UNIT

SWITCHING OFFICE B

MODULATOR
DEMODULATOR

TERMINAL

DIGITAL
INTERFACE
EQUIPMENT

EQUIPMENT
TERMINAL

AND

SWITCHING
NETWORK

CONTROL

SIGNALING

SIGNALING

CONTINUITY

TRANSCEIVER

PROCESSOR

TERMINAL
ACCESS
CIRCUIT

CHECK

UNIT

TO/FROM
SHEET

1

2)of2(SheetConnectionsInterofficeSystem—Typical(CCS)SignalingChannelCommon9.Figure

5.112 second,perbits2400atoperatingWhen
signalingprocesscanpairunitterminaleach

However,trunks.message2250toupfordata
signalingprocessespairtheinunitterminaleach

aofeventtheIntrunks.message1125fordata

theofpathsignalingorunitterminaloneoffailure
pathsignalingandunitterminalassociatedthepair,

message2250allfordatasignalingtheprocesses
second,perbits4800atoperatingWhentrunks.

datasignalingprocesscanpairunitterminaleach
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ofuniteachAgain,trunks.message4500toupfor
signalingtheofhalfprocessesnormallypairthe

theallprocesscanbuttrunks)message(2250data
Terminalstrunks.message4500fordatasignaling

fromservicednormallyarepairedarewhich
groups.terminalseparate

5.113 ahavecontrollersaccessterminalCCISThe
theviaProcessor1Bthewithinterfacedirect

controllersaccessterminalThebus.unitperipheral
replyandwrite,address,enablethewithinterface

peripheralthewithinterfacenotdoTheybuses.
accessterminalCCISThebus.controlunit

thewithinterfaceindirectanhavealsocontrollers
distributorsignalmiscellaneousviaProcessor1B

tousedarepointsScanpoints.scanandpoints
isdataCCISincomingthatProcessor1Bthenotify

pointsdistributorSignalprocessing.foravailable
accessmaintenancewithProcessor1Btheprovide

the9,FigureinshownAsunit.terminalfaultyato
voicebandthetoconnectionslineVF4-wire

thewhichthroughfacilitiestheprovideinterface
switchingthetoconnectedareterminalsCCIS

network.

5.114 interfacedigitalawithequippedofficesIn
D4toconnectlinesVF4-wiretheseframe,

digitaltheeitherwithinterfacewhichbankschannel
connectionforterminalsdigrouporframeinterface

pathsignalingCCISEachnetwork.switchingtheto
links:followingtheintosubdividedis

linksignalingCCISOverall

linkdataCCIS

link.voice-frequencyCCIS

theasconsideredislinkvoice-frequencyThe
analogcarrythatinterconnectionsandequipment

modulator-terminalCCISthebetweensignals
theofconsistslinkdataCCISThedemodulators.

modulator-thepluslinkvoice-frequency
toinputsdigitaltheincludesandunitsdemodulator

signalingentireThemodulator-demodulators.the
terminalCCISthepluslinkdatatheofconsistslink
with9FigureinillustratedarelinksTheseunits.

enclosures.dashed

5.115 CCISbetweentransferredsignalsCCISThe
toconvertedstreamsbitdigitalareterminals

modulatorunitterminaltheeitherbytonesanalog
thebyorsecond)perbits(2400demodulators

modulators-demodulatorsframesetdataCCIS
4800Encryptedsets).databit-per-second(4800

bemayofficesbetweeninterfacessecondperbit
issues.genericlaterand4E6thewithprovided

ofadditiontherequireinterfacesencryptedThese
changespackcircuitandframesetdataCCISthe

signalstwo-wayTheseframe.groupterminalthein
circuits.4-wireviaofficesbetweencarriedare

CCIScarryingtodedicatedarecircuitsThese
CCIStheeithertoconnectedareandsignals

modulator-framesetdataCCISorunitterminal
theInnetwork.switchingtheviaunitsdemodulator

intoenteredinformationappropriateSwitch,4ESS
memoryProcessor1Bindatatranslationoffice

continuouslytonetworkswitchingthecauses
CCISthetocircuitssignalingCCIStheseconnect

units.demodulatormodulator-terminal

predefinedalternateandesignatecanSoftware
whenselectedbeto9,Figureinshownaspath,

suspect.ispathprimarythe

5.116 toappliedisdatasignalinganalogIncoming
withassociatedmodulator-demodulatorthe

digitalThisdigital.toconversionforunitterminala
isandchecksvalidityundergoessignaling

theinformatparalleltoserialafromconverted
forsequencedbeingbeforeunitterminal
validityWhenProcessor.1Bthetoapplication

acknowledgmentansatisfactory,provechecks
theviaofficeoriginatingthetoreturnedissignal

link.datasame

5.117 signalingCCISdirection,reversetheIn
Processor1Bthebygeneratedinformation

Thisunit.terminalCCISthetoappliedis
combinedformat,serialtoconvertedisinformation
thetoappliedisanddata,checkvaliditywith

conversionformodulator-demodulatorassociated
Theoffice.distantthetotransmissiontoprior

linksignalingtheoverexchangeddatasignaling
datacall-identificationandsupervisorytheincludes

thecontroltoProcessor1Bthebyrequired
voicedesignatedofdisconnectingorconnecting
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exchangedalsoisdataSynchronizingtrunks.
link.signalingtheviaunitsterminalbetween

5.118 isCCISofformdirectmostandsimplestThe
thebetweenlinksignalingdirectaprovideto

officesswitchingCCIS-equippedallofprocessors
aillustrates9Figuretrunks.interconnectinghaving

facilitiesanalogusinginterconnectiondirecttypical
used.bealsocanfacilitiesDigitaloffices.between

specificawithassociatedislinksignalingtheSince
isinterconnectionCCISoftypethisgroup,trunk

mostinHowever,signaling.associatedasknown
asnetworksignalingaviaprovidedisCCIScases,

10.Figureinshown

5.119 signalingtenintodividedisnationThe
tochosenbeenhavewhichregions
directtheofregionsexistingthetocorrespond

CCIS-equippedAllhierarchy.dialingdistance
regionswitchingawithinofficesswitching

CCIStheirallfortrafficsignalingtheconcentrate
A-These(A-links).linksaccessfewaontrunks

messageCCISofpairawithinterfacelinks
transfersignalcalledregiontheinconcentrators

fullyinprovidedareA-linksThe(STPs).points
twotheofeachtopairA-linkonepairs:redundant

moreoroneregions,Betweenregion.theinSTPs
thealltoSTPeachconnect(B-links)linksbridge

connectedisSTPEachregions.othertheinSTPs
(C-linkscrossbyregiontheinSTPmateitsto
withinroutingalternateprovidelinksTheselinks).

may(E-links)linksExtensionnetwork.signalingthe
inofficeswitchingainterconnecttoprovidedbe

Theseregion.anotherinSTPanwithregionone
isroutingtrafficheavywhereprovidedareE-links

may(F-links)linksassociatedFullyanticipated.
betweentrafficCCISheavywhereprovidedbealso
link.dedicatedthisjustifiesofficesswitchingtwo

5.120 theandregioneachwithinSTPsDuplicate
theinlinksinterconnectingoftypesvarious

ofdegreelargeaprovidenetworksignaling
forprovideSTPsduplicateTheseredundancy.

failure.equipmentofcaseinoperationreliable
A-providingbyachievedisredundancyAdditional
theinSTPsbothtoofficeswitchingeachfromlinks

isreliabilityandredundancyGreaterregion.
voice-duplicateprovidingbyaccomplished

TheseE-link.andA-linkeachtolinksfrequency

assignedarelinksvoice-frequencyduplicated
aofeventtheInpossible.wheneverroutesdiverse

voice-regulartheonrateerrorhighorfailure
islinkvoice-frequencyreservethelink,frequency

underlinksignalingtheintoswitchedautomatically
Processor.1Btheofcontrol

5.121 CCISprogram,generic4E3thetoPrior
ofgroupsinprovidedwerelinkssignaling

laterand4E3theofintroductiontheWithfour.
althoughfour,ofgroupstheseprograms,generic

Additionalreduced.becanrecommended,
reliabilityadequateinsuretoprovidedissoftware

links.signalingtwoonlywith

5.122 inputpowertheare8FigureinshownAlso
group.terminalCCIStheforrequirements

thefromV+24andV+140requiresframeEach
powerSwitch4ESSThesystem.distributionpower

part.thisinlaterdiscussedisdistribution

NetworkSwitching

5.123 and12and11,1,FiguresinillustratedAs
switchingthe3,Partindiscussedbriefly
equipment:followingtheofcomprisedisnetwork

interchangeslotTime

interchangeslottimeExpanded

switchmultiplexedTime

clock.systemandclockNetwork

5.124 slottimeandswitchmultiplexedtimeThe
time-slotframes/expandedinterchange

switchingtheperformactuallycabinetsinterchange
areframes/cabinetstheseCombined,function.

Thenetwork.divisiontimetheastoreferred
partconsideredisclocksystemandclocknetwork

functionalitsofbecausenetworkswitchingtheof
divisiontimewithinterfacesandassociation

networkdivisiontimeTheequipment.network
inpresenteddatatrafficincomingtheaccepts

coaxialnumerousonformatDS3andDS120
fourinswitchedisdataincomingThecables.

cablecoaxialDS0orDS120outgoingantostages
timethetotimeinrepositionedbeingalsowhile

Thetrunk.outgoingthewithassociatedslot
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thegeneratesclocksystemandclocknetwork
thesecontroltorequiredsignalstimingprecise

isnetworkdivisiontimeTheoperations.
125-aonoperatetosynchronized µ 128withcycles

cycle.eachinslotstimeprecise

5.125 blocksimplifiedgreatlyais13Figure
networkdivisiontimetheofdiagram

interchangeslottimeshowingequipment
theshowsalsoillustrationThisequipment.
equipment.interfaceterminalwithinterconnections

sizemaximumtheillustrates13Figure

ainprovidedbecanthatnetworkdivisiontimeaof
requiredtheonlyNormally,office.Switch4ESS

initialanduringprovidedisequipmentofamount
thistoexpandedbethencanofficeTheinstallation.

practiceactualinthatNoteconfiguration.maximum
multiplexedtimethebetweeninterconnectionsthe

theofportionstransmitandreceivetheandswitch
theinconnectednotareinterchangeslottime

13.Figureinillustratedasmannerstraightforward
complexaininterconnectedaretheyInstead,

aofselectionsimplifiesactuallywhichpattern
majorThenetwork.thethroughpathswitched

timetheinpointsvariousatperformedfunctions
These13.Figureinindicatedarenetworkdivision

followingtheindiscussedarefunctions
paragraphs.

F-LINK

F-LINKS

F-LINKS

B-LINK

B-LINK

B-LINK

C-LINK

A-LINK

A-LINK

A-LINK

A-LINK

A-LINK

A-LINK
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B-LINK
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TRANSFER

SIGNAL
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OFFICE
SWITCHING

F-LINK

SIGNAL

OFFICE
SWITCHING

POINT 1
TRANSFER

SIGNAL

C-LINK

A-LINKS

A-LINKS

A-LINKS

A-LINKS
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POINT 2
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OFFICE
SWITCHING
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Network(CCS)SignalingChannelCommon10.Figure
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InterchangeSlotTimeA.

5.126 asshownis(TSI)interchangeslottimeThe
actualIn11.Figureinblocksinglea

framesmanyasofcomprisedisTSIthepractice,
andtrunkstheaccommodatetorequiredareas

office.SwitchESS4ainrequiredcircuitsservice
becanframesTSIthe3,PartindiscussedAs
theorframesTSIconfigurationinitialtheeither

primaryTheframes.TSIdesignmodified
theisframeTSIeitherofelementfunctional

initialEachcircuit.permutingandswitching
andswitchingtwocontainsframeTSIconfiguration

TSIcost-reducedEachpairs.circuitpermuting
circuitpermutingandswitchingfourcontainsframe
eachofcircuitpermutingandswitchingOnepairs.

othertheandactive,asdesignatedispair
designatediscircuitpermutingandswitching

inactivedesignatedisunitstandbyThestandby.
unit.activetheoffailureaofeventthe

5.127 cancircuitpermutingandswitchingEach
serviceandtrunks840accommodate

DS120seventhroughappliedarewhichcircuits
terminal,digroupeachfrompairscablecoaxial

terminal.suppressorechoorinterface,voiceband
interfaceDS120terminaldigroupthethatNote

eighthThepairs.cablecoaxialeightofconsists
atoroutedisterminaldigroupthefrompaircable

theaccommodateswhichframeTSIseparate
digroupseparatesevenfrompaircableeighth

canofficeSwitch4ESSequippedfullyAterminals.
circuitpermutingandswitching128toupcontain

0circuitspermutingandswitchingpairs—active
128These13.Figureinshown127through
mountedbecancircuitspermutingandswitching

32orframesTSIconfigurationinitial64ineither
active128Theframes.TSIdesignmodified

equippedfullyaincircuitspermutingandswitching
switchingprovidetoSwitch4ESStheenableoffice

circuits.serviceandtrunks107,520forterminations

5.128 iscircuitpermutingandswitchingEach
portionreceiveaparts:twoofcomprised

inillustratedareTheseportion.transmitaand
frominputsacceptsportionreceiveThe13.Figure

terminaldigroupframes,interfacevoicebandthe
Theseterminals.suppressorechoandframes,

dataPCMDS120sevenviaappliedareinputs

DS120theseearlier,describedAscables.coaxial
8andtrunks120forwordsdatacarryeachcables

theofportionreceiveThewords.nontraffic
theperformscircuitpermutingandswitching

functions:following

bufferingTime

Deloading

Decorrelating

slottimeandswitchingFirst-stage
interchanging.

5.129 toappliedaresignalsoutputresultingThe
second-theforswitchmultiplexedtimethe

timetheofoutputTheswitching.third-stageand
portionoutputthetoappliedisswitchmultiplexed

permutingandswitchingTSIaofportion)(transmit
followingtheperformsportionoutputThecircuit.

functions:

slottimeandswitchingFourth-stage
interchanging

Reloading

Recorrelation.

5.130 switchingTSIeachfromoutputresultingThe
samethetoappliediscircuitpermutingand

frame,terminaldigroupframe,interfacevoiceband
inputthetoconnectedterminalsuppressorechoor

TSI.theofportion

5.131 PCMtheonperformedoperationfirstThe
Thebuffering.timeisTSIthetoapplieddata

thegenerateswhichequipmentinterfaceterminal
signalstimingbysynchronizedisdataPCMDS120
Whenclock.systemandnetworktheatoriginating

digrouporinterfacevoicebandtheatgenerated
Insynchronism.frameinisdataPCMterminal,
allingeneratedisdata0slottimewords,other

terminalsdigroupandframesinterfacevoiceband
minortodueHowever,instant.sametheat

somethatfacttheandlengthcableindifferences
suppressorechoanthroughroutedisdataPCM
framelongernoisdataDS120theterminal,

variationmaximumTheTSI.theatsynchronized
Theslots.timeeightorsevenisframesbetween
todesignedishowever,network,divisiontime
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Thistime.sametheatslotstimesimilarprocess
bemustinputsallondata0slottimethatmeans

sametheatnetworkdivisiontimethetopresented
brieflycircuitsinputTSItheTherefore,instant.

125torequired—upasdataPCMstore µ oneors
synchronism.frameestablishtoorderframe—in

5.132 onperformedoperationTSIsecondThe
aisDeloadingdeloading.isdataPCM
theonloadtraffictotalthedistributingofmeans

deloadingapplication,thisInnetwork.switching
availablepathsswitchedofnumbertheincreases

Thisswitch.multiplexedtimethetoTSIthethrough
itmakesandpatheachonloadinglighterprovides

indoneisThisoccur.willblockingthatlikelyless
ofcharacteristicscall-blockingthemaintaintoorder

Alimits.acceptablewithinsystemthe callblocked
cannotsystemthewhichforcallaasdefinedis

thethroughpathswitchedcompleteaprovide
aisdeloadingsystems,switchingotherInnetwork.

switchingtheofSomefunction.traffic-engineering
areuseforavailableterminationstrunkequipment

theSwitch,4ESStheInassigned.notsimply
design.TSItheininherentisfunctiondeloading
canTSIequippedfullyaofdesignbasicThe

trunk122,880accommodatetheoretically
switching128ofeachpertrunksterminations—960

design,actualtheHowever,circuits.permutingand
aaccommodatesSwitch,4ESSinimplementedas

fullyainterminationstrunk107,520oftotal
andswitchingpertrunkssystem—840equipped
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DS3defectivethewithassociatedlineDS3the
thetoswitchedispositionclientswitchprotection

thatforpositionclientswitchprotectionspare
4032toupterminatelinesDS3sixThegroup.

Mb/s44.736atoperatesinterfaceDS3Thetrunks.
reducesthatinterfacespeedhighaprovidesand

forcostterminationimprovesandcongestioncable
DS128provideslineDS3TheSwitch.4ESSthe

Eachcables.coaxialofpairsingleaaonsignals
pairsingleaonsignalsDS024allowssignalDS1

28islineDS3aofcapacitytheso,wires;of × 24 =
requirescabinetXTSITheterminations.trunk672
thissupplyplantsBatterypower.48-voltonly
Thesystem.distributionpowerthefrompower

laterdiscussedisdistributionpowerSwitch4ESS
aregroupspower30ofmaximumApart.thisin

powermainsixThecabinet.XTSItheinlocated
interfaces,busunitperipheraltwothearegroups
XTSItwotheandinterfaces,A-Linktwothe

24theofEachXTF).and(XTCcontrollers
haspositionspack(PSC)ClientSwitchProtection

(SD)distributesignalandScangroup.powera
A-LinkandIPUB,XTF,XTC,themonitorinterfaces

PseudoXTSI,theWithgroups.powerinterface
positionsPSCthecontrolconnectionsScan/SD

areconnectionsPSSD24TheseALCs.theand
circuit(FBI)interfacebusfabricthebyprovided

controller.XTFtheinpack

5.153 234-310-034,toRefer SlotTimeExpanded
DescriptionInterchange, additionalfor,

andphysicaltheconcerninginformationdetailed
XTSI.theofcharacteristicsoperational

SwitchMultiplexedTimeC.

5.154 timethe13and1211,1,FiguresIn
aasshownis(TMS)switchmultiplexed
two,one,representsblockTMSTheblock.single
bydeterminedasgridsswitchduplicatedfouror

officeAninstallation.Switch4ESStheofsizethe
thanlesssomethingwithequippedbeinitiallycan
ofnumberThegrids.switchTMScompletefour

preestablishedthetoincreasecanframesTMS
TMSthe3,PartindiscussedAsrequired.aslevels

Theconfigurations.twoofeitherbecanframe
aandsame,theisconfigurationeitheroffunction

office.aninexistcanframesTMSofmixture

5.155 blocksimplifiedgreatlyais16Figure
TMSEachTMS.equippedfullyaofdiagram

Theseunits.switch16ofcomprisedisgridswitch
thirty-oftotalacontaingrideachinunitsswitch16

Thesematrices.circuitintegrated16-by-16two
256-2-stageaformtointerconnectedarematrices
fullyaIngrid.acallediswhicharrayswitchby-256

provided.aregridsfourSwitch,4ESSequipped
stagesecondtheprovidesswitchTMSstage-1The
time[Thenetwork.divisiontimetheinswitchingof

13)(Figureportionreceiveinterchangeslot
switchTMSstage-2Thestage.]firsttheprovides
timetheinswitchingofstagethirdtheprovides

network.division

5.156 thebetweeninterconnectionsthethatNote
inshownasswitchesstage-2andstage-1

theActually,simplified.greatlyalsoare16Figure
stage-2toconnectedarestage-1oflevelsoutput

Thepattern.complexainlevelsinput
timethewithconjunctioninpatterninterconnection

waspatterninterconnectioninterchange/TMSslot
tasksoftwarecall-processingthesimplifytochosen

pathsnoninterferingrequiredtheestablishingof
network.divisiontimethethrough

5.157 trunk-datareceivesswitchstage-1TMSThe
theinswitchesfirst-stagethefromwords

permutingandswitchinginterchangeslottime
permutingandswitchingtheAs13).(Figurecircuits

timetoslottimefromchangesconfigurationcircuit
stage-1thetoappliedwordstrunk-datatheslot,

Foranother.toslottimeonefromchangeswitch
controlTMStheswitched,betocallspecificeach

1Bthefrominstructionsswitchingreceivecircuits
Thesebus.unitperipheraltheviaProcessor
thewithcorrespondinstructionsswitching

permutingandswitchingthetoappliedinstructions
theslot,timeoneanyDuringcircuit.controlcircuit

stage-2andstage-1TMStheofconfiguration
wordstrunk-dataswitchtochangedisswitches

circuit.permutingandswitchingthefromreceived
appropriatethetoswitchedarewordsTrunk-data

portions)(transmitcircuitspermutingandswitching
isTMSThedata.trunkoutgoingwithassociated
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permutingandswitchingactiveallbyaccessed
fromconnectionsswitcheditschangesandcircuits

125-aDuringslot.timetoslottime µ theframe,s
input1024Withtimes.128reconfiguredisTMS

effectivelyTMSthelevels,output1024andlevels
matrix.switch131,072-by-131,072aprovides
function,deloadingitsthroughTSI,theBecause

B-bufferthetowordstrunk-data105applies
isTMStheslots,time128eachduringmemories

107,520-by-aasconsideredappropriatelymore
theestablishesThisnetwork.switching107,520

circuitsserviceandtrunkstollofnumbermaximum
equippedfullyabyaccommodatedbecanthat

TMSthethroughpaths131,072AllSwitch.4ESS
traffic.switchingforavailableare

5.158 withinterfacesTMStheillustrates11Figure
PCMTheequipment.Switch4ESSother

haveinterchangeslottimethewithinterfacesdata
Theparagraphs.previousindiscussedbeen
1Btheenablesinterfacebusunitperipheral

andswitchingmonitorandcontroltoProcessor
fourAllTMS.thewithinactivitiesmaintenance

toconnectbusunitperipheraltheofcomponents
thefromsignalstimingreceivesTMSTheTMS.the

aresignalsTheseclock.systemandclocknetwork
switchingtime-sharedsynchronizetorequired

alsosignalstimingTheseTMS.thewithinfunctions
slottimethewithTMSthesynchronize

receivesalsoTMSTheinterchange.
thefrompointsdistributorsignalmiscellaneous

These2.processorsignalor1processorsignal
Processor1Btheprovidepointsdistributorsignal

thetoaccessdiagnosticandmaintenancewith
processor.signalathroughTMS

5.159 ofcomprisedisframeTMSindividualEach
suchFourswitch.two-stage256-by-256one

equippedfullyaprovidetorequiredareframes
frameTMSoneanyinfailureaObviously,TMS.

4ESStheofabilitytheimpairseriouslycould
thereducingbytrafficswitchedhandletoSwitch

aInnetwork.thethroughpathsavailableofnumber
allstopcouldfailurepairframeTMSoffice,1-TMS
allreason,thisForactivity.switchingSwitch4ESS

Thisduplicated.completelyareframesTMS
equippedfullyainpairsframeTMSfourprovides

theandactivedesignatedisframeOneoffice.
areframesTMSbothofOutputsstandby.isother

changesimplementsProcessor1BThemonitored.
designatedisunitvalidaensuretonecessaryas

interchangeslottimeofDuplicationactive.
andframes,TMScircuits,permutingandswitching

provideunitsactiveinterconnectingofmeansa
multiplebutallduringoperationcontinuous

failures.equipment

5.160 inputpowertheare11FigureinshownAlso
frameEachTMS.theforrequirements

powerthefromV+24andV+140requires
powerSwitch4ESSThesystem.distribution

later.discussedisdistribution

NetworkDivisionTimeD.

5.161 theoffunctionstheparagraphs,previousIn
timetheandinterchangeslottime
discussedbeenhaveframesswitchmultiplexed

framestwotheseoffunctionsTheindependently.
(TDNET)networkdivisiontimethecomprisewhich

completelytoorderInrelated.closelyare
thebyperformedfunctionswitchingtheunderstand

theseoffunctionscombinedtheSwitch,4ESS
followingThedescribed.bemustframes

thisprovide17,Figurebysupportedparagraphs,
typicalsomeshowsalso17Figuredescription.

Theseequipment.interfaceterminalwithinterfaces
ofdiscussionstietoincludedareinterfaces

TDNETtheandequipmentinterfaceterminal
inshownassignmentstime-slotThetogether.

toonlyincludedareandarbitraryare17Figure
showtointentnoisTherediscussion.theclarify

onconnectionstrunkbetweenrelationshipsactual
time-andinputsequipmentinterfaceterminalthe

outputs.theonassignmentsslot

5.162 4ESSatoappliedcallaillustrates17Figure
designatedtrunkdigitalaonofficeSwitch

networkthethroughconnectediscallThisA.trunk
ForB.trunkdesignatedtrunkanaloganto

isAtrunkassumediscussion,thisofpurposes
terminaldigroupitson112slottimetoassigned

slottimetoassignedisBTrunkcables.coaxialunit
trunkfororderInunit.interfacevoicebanditson42

mustTDNETtheB,trunkwithcommunicatetoA
tocableunitterminaldigroupthefromdatatransfer

TDNETThecable.unitinterfacevoicebandthe
to112slottimefromdatathisrepositionalsomust
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isTDNETthethroughpaththisSince42.slottime
secondaupsetsalsonetworktheunidirectional,

withcommunicatetoBtrunkenabletopathsimilar
A.trunk

5.163 thetoappliedanddetecteddataSignaling
betotrunkstwotheidentifiesProcessor1B

termtheTDNET,theIninterconnected.
switchingotherinthandifferentisinterconnect

toAtrunkfrompathphysicalcompleteAsystems.
wordstrunk-dataInsteadexists.neverBtrunk

transferredareswitchedbetotrafficrepresenting
dealprogramspath-huntThenetwork.thethrough

Asparameters.spaceandtimebothwith
reconfiguredisTDNETthediscussed,previously

timeoneanyduringAlso,slot.timeeachduring
establishedbecanpathsdifferentofnumberaslot,
controlProcessor1BTheTDNET.thethrough

examineprograms,path-huntasknownprograms,
eachduringconfigurationnetworkswitchingthe

noninterferingalocateprogramsTheseslot.time
twotheseinterconnecttonetworkthethroughpath

forcompensateprogramspath-huntThetrunks.
inpatternsdecorrelation/recorrelationfixedthe

thethroughpathacceptableanforsearchtheir
Processor1Bthelocated,ispathaWhennetwork.

controlthetoinstructionsappropriateapplies
andswitchinginterchangeslottimetheincircuits

multiplexedtimetheinandcircuitspermuting
betopaththespecifyinstructionsTheseswitch.
thewhichinslottimetheidentifyandestablished

thisapplyingtoadditionIncompleted.betoispath
TDNET,theincircuitscontroltoinformationcontrol

memoriesProcessor1Binstoredalsoisdatathis
applyprogramspath-huntOncebackup.aas

actionfurthernoTDNET,thetoinformationcontrol
themaintaintoProcessor1Bthebyrequiredis

theupsetsautonomouslyTDNETTheconnection.
slottimespecifiedthetimeeachpathidentified
TDNETthenotifiesonlyProcessor1BTheoccurs.

disconnected.betoiscallthewhen

5.164 establishedbetopathstwothe17,FigureIn
totransmitAtrunkareTDNETthethrough

AtrunktotransmitBtrunkandreceiveBtrunk
eachofimagesmirrorarepathstwoThesereceive.
thebetweeninterconnectionsofpatternTheother.

multiplexedtimetheandinterchangeslottime
time-stage-2andstage-1thebetweenandswitch

mirrorthismakesswitchesmultiplexed
mirror-imagetheofuseThefeasible.arrangement

toTDNETthethroughpathsbothpermitsscheme
path-huntbysimultaneouslydeterminedbe

timeofamountthereducesThisprograms.
bothestablishtoProcessor1Bthebyrequired

pathsMirror-imagenetwork.thethroughpaths
betotrunkstwowhenusedbecannot

outputsamethebyprocessedareinterconnected
theseIn14.)Figure(Seememory.Bbuffer

establishtorequiredarehuntspathtwoinstances,
TDNET.thethroughpathsuniquetwo

5.165 toappliedisdataAtrunkthe17,FigureIn
112.slottimeduringAmemorybufferinput
dataAtrunkthedecorrelation,anddeloadingAfter

The.Bmemorybufferoutputintowrittenisword
thethroughpathalocateprogramspath-hunt

whenslottimeintermediateanidentifyandnetwork
Processor1BTheplace.takestransferthe

theappliesandinstructionsrequiredthegenerates
switchmultiplexedtimethetoinformationrequired

associatedinterchangesslottimetwothetoand
slottimeintermediatetheAttransfer.thewith

dataAtrunkthe17),FigureinNslottime(example
is:word

slottimereceivethethroughConnecteda.
TDNET(first-stageswitchinterchange

in3(levelleveloutputspecifiedatoswitch)
17).Figure

first-stagetheonXlevelinputtoAppliedb.
switch.multiplexedtime

second-andfirst-thethroughConnectedc.
and(second-switchmultiplexedtimestage

Y.leveloutputtoswitch)TDNETthird-stage

timetransmittheof7levelinputtoAppliedd.
TDNET(fourth-stageswitchinterchangeslot

switch).

specifiedatoswitchthisthroughConnectede.
17).Figurein5(levelleveloutput

ainCmemorybufferoutputintoWrittenf.
42.slottimewithassociatedlocationword

5.166 outputinheldisworddataAtrunkThe
Atoccurs.42slottimeuntilCmemorybuffer

reloaded,isworddataAtrunkthe42,slottime
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appliedand17),Figurein3output(torecorrelated,
dataBTrunkequipment.interfaceterminaltheto

throughpassedbeingsimultaneouslyarewords
Thesepath.mirror-imageaovernetworkthe

theuntilsecondeachtimes8000occurexchanges
thedisconnecttoTDNETthenotifiesProcessor1B

bemaynetworkthethroughtransferredDatacall.
125-threethanlesssomethingtoupdelayed µs

inputupondependentisdelayThisframes.data
intermediatetheandinvolvedslotstimeoutputand

assigned.slottimeswitching

ClockSystemandClockNetworkE.

5.167 clocksystemandclocknetworkThe
theincontainedare11Figureinillustrated

providesclocknetworkTheframe.clocknetwork
thecontroltorequiredsignalstimingprecise

alsoclocksystemThenetwork.switching
1Bthebyreadbecanwhichdatatiminggenerates

Thisprograms.controlbydirectedasProcessor
synchronizetoProcessor1Btheenablesfeature

malfunction.aofeventtheinclockinternalits

5.168 allbyaccessedisframeclocknetworkThe
Thebus.unitperipheraltheofportionsfour

andwrite,address,enabletheusesclocksystem
busestheseusesProcessor1BThebuses.reply

verification.timinginternalfordatatimingobtainto
andbuscontroltheonlyusesclocknetworkThe

isclocknetworktheaddition,Inportion.busreply
initiatetopointspulsecontrolcentralviaaccessed

Processor1BThefunctions.specificcontroland
viaclocksystemandclocknetworktheaccesscan

distributorsignalmiscellaneousprocessorsignal
purposes.maintenanceforpoints

5.169 twoofcomprisedisframeclocknetworkThe
timingprovidesbayOnebays.identical

TDNETduplicatedofsetoneforsignals

signalstimingprovidesbayotherTheequipment.
duplicatedcontainsalsobayEachset.otherthefor
Theredundancy.additionalforunitsoscillator

39Bfourofconsistunitsoscillatorduplicated
rubidiumdisciplinedfouroroscillatorscrystal

offrequencyaatoperatethat(DROs)oscillators
MHz.16.384

5.170 switchedtheinparticipatingofficesFor
inframeclocknetworkthenetwork,digital
unit.synchronizationawithequippedisofficeeach

engineeringnetworkofconsistsnetworkThis
switchinginterconnecteddigitallyofgroupsdefined

insynchronizationrequirethatoffices,systems,
theacrossdatadigitalofflowthecontroltoorder

systemsswitchingdigitalOperatingbetter.network
israteclocksynchronized,common,aat

hence,and,timeinslipscontroltonecessary
betweentransmitteddataoflosstheminimize

inOfficesfacilities.(T1-Carrier)digitaloveroffices
onewithgroupedarenetworkdigitalswitchedthe

‘‘master’’theasdesignatedgroupeachinoffice
isgroupeachinoffice‘‘master’’Theoffice.

FrequencyReferenceAT&Tthetosynchronized
L-CarrierdedicatedviatransmittedMHz)(2.048

officesotherTheMissouri.Hillsboro,fromfacilities
thetoslavedandsynchronizedaregroupain

modulatedcodepulseserialtheviaoffice‘‘master’’
thewithinterfaceformat)(DS1data

facilityT1-CarrierThisunit.synchronization
connectiontrunkdirectaeitherbemayinterface

theinofficeanotherviaoroffice‘‘master’’thewith
ofnumberTheoffice.‘‘master’’thebyservedgroup

theandgroup,ainofficesofnumberthegroups,
andprimaryforinterconnecttheywhichinmanner

networkarelinkssynchronizationalternate
ofperformancethemonitorsSoftwareengineered.

slips.anyreportsandnetworksynchronizedthe

5.171 inputpowertheare11FigureinshownAlso
frame.clocknetworktheforrequirements

andV,+24V,+140requiresframeThis − fromV24
Switch4ESSThesystem.distributionpowerthe

part.thisinlaterdiscussedisdistributionpower
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TestTrunkandCircuitsService
Facilities

5.172 facilitiestesttrunkandcircuitsserviceThe
3,Partinbrieflydiscussedfollows,asare

18.and1Figuresinillustratedand

framelinetestofficeRemote

systemannouncementPhased

plantinterrupterandtone,Ringing,820A

framesignalingMultifrequency

transceivercheckContinuity

DIF-and(MF)DIF-E1frameinterfaceDigital
(DTMF)E1

(SCS)SystemCircuitService

System-D2MeasurementRemote
(RMS-D2).

5.173 thisinequipmentofficeSwitch4ESSThe
recordedtones,providesgroupfunctional

theWithtest.trunkandsignaling,announcements,
DIF-E1(MF),DIF-E1SCS,theofexception

thisinequipmenttheallRMS-D2,and(DTMF),
voicebandthewithinterfacesgroupfunctional

terminaltheinbankchannelD4theorinterface
terminaltheThrougharea.equipmentinterface

testtrunkandservicetheequipment,interface
networkswitchingthetoconnectedisequipment

thethroughoutpointsvarioustoapplicationfor
serviceDTMFandMF,DIF-E1SCS,Theoffice.

viadirectlynetworkswitchingtheinterfacecircuits
switchingtheinterfacesRMS-D2Thelines.DS120

linetestofficeremoteTheframe.DIFavianetwork
equippedisofficethewhenrequirednotisframe

program).generic(4E10RMS-D2thewith

FrameSignalingMultifrequencyA.
(DA)]Availability[Discontinued

5.174 shownisframesignalingmultifrequencyThe
block.singleaas18Figurein

signalingmultifrequencyofnumberactualThe
isofficeSwitch4ESSainprovidedframes

multifrequencyofnumbertheondependent
Switch4ESSaatterminatingtrunkssignaling

trunks.theseofusageanticipatedtheandoffice

5.175 32ofmaximumacontaincanframeEach
Inreceivers.MF32andtransmittersMF

signalingmultifrequencytwofirsttheaddition,
MFcontainalsoofficeaninprovidedframes

units.testsignaling

NOTE:
becanframesignalingmultifrequencyEach

severalwhichtostripterminalawithequipped
Thisconnect.framessystemcommon

areconnectorsframetheandstripterminal
wiringpoint-to-pointfromconverttoused
toframessystemcommoninprovided

forusedarewhichcablesconnectorized
andbank,channelD4interface,voiceband

Commonconnections.processorsignal
mannerthisinconvertwhichframessystem

820Asystem;announcementphasedtheare
theandplant,interrupterandtone,ringing,

18,FigureInframe.linetestofficeremote
connectingshownareframesthesehowever,

Asequipment.interfaceterminaltodirectly
pseudo-multifrequencya3,Partindescribed

theforsolelyusedbemayframesignal
wiring.point-to-pointofconversion

5.176 detecttousedarereceiversMultifrequency
oncallsincomingforinformationsignaling

Thesesignaling.multifrequencyemployingtrunks
multifrequencythewithcompatiblealsoareunits

5CCITTwithconjunctioninusedsignaling
internationalSwitch4ESSintrunkssignaling

atoconnectedisreceiverAcenters.switching
Incomingnetwork.switchingtheviatrunkspecified

thebydetectedaresignalsmultifrequency
thetoappliedaredigitsresultingtheandreceiver,

via2processorsignalor1processorsignal
points.scanmiscellaneous
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USCAN
USD
VF

MULTIFREQUENCY

VOICE FREQUENCY

3. THESE UNITS ARE EQUIPPED IN MISCELLANEOUS FRAME A.

2. THESE FUNCTIONS ARE PROVIDED BY REMOTE MAINTENANCE

1A/1B PROCESSOR

CMS/1A/1B PROCESSOR

TONE, AND 
INTERRUPTER
PLANT

TO OFFICE CIRCUITS 

AUDIBLE RING
ZIP-TONE AND

INTERRUPTION LOOPS
SIGNALING

BUSY TONES,

TO TERMINAL 

820A RINGING,

60 IPM, 120 IPM 

AS REQUIRED

c

AND FRAMES

20-HZ, 86 V RMS

480-HZ

ALARMS

MSCAN, MSD (NOTE 2)

-48 V

-48 V

(2-WIRE VF LINES
TONES, AUDIBLE RING
TEST TONES, BUSY

RECORDED 
ANNOUNCEMENT
FRAME

AUXILIARY

MULTIFREQUENCY
SIGNALING 
FRAME

ALARMS

ALARMS

4-WIRE VF LINES

MSCAN, MSD 

-48 V

ALARMSMISCELLANEOUS

1004-HZ

a

c

d

c

d SERVICE AND
TRUNK TEST
SIGNALS

ANNOUNCEMENT 
PHASED

SYSTEM a

a

c

d

c

d

a

ALARMS

-48 V

d
+24 V, -48 V

FROM POWER
DISTRIBUTION

ALARMS

-48 V

TO/FROM 

SYSTEMS

a

b

c

a

c

d

+24 V
d

TO/FROM
TERMINAL 
INTERFACE
EQUIPMENT

DISTRIBUTOR
POINTS

SCAN AND SIGNAL

SYSTEM 

ALARMS (NOTE 3)

MSCAN, MSD (NOTE 1)

4-WIRE VF LINES (NOTE 1)

4 WIRE VF LINES (NOTE 1)

MSCAN, MSD (NOTE 1)

USCAN, USD (NOTE 1)

(NOTE 1)

MSCAN, MSD (NOTE 1)

4-WIRE VF LINES (NOTE 1)

MSCAN, MSD (NOTE 1)

4-WIRE VF LINES (NOTE 1)

FRAME

EQUIPMENT

DiagramBlockFacilities—FunctionalTestTrunkandCircuitsService18.Figure
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5.177 tousedaretransmittersMultifrequency
signalingmultifrequencyoutpulse

employingtrunksoncallsoutgoingforinformation
alsoareunitsThesesignaling.multifrequency

usedsignalingmultifrequencythewithcompatible
intrunkssignaling5CCITTwithconjunctionin
Acenters.switchinginternationalSwitch4ESS

theviatrunkspecifiedatoconnectedistransmitter
informationsignalingOutgoingnetwork.switching

processorsignalthebytransmitterthetoappliedis
miscellaneousvia2processorsignaland/or1

points.distributorsignal

5.178 areunitstestsignalingMultifrequency
receiversmultifrequencythetesttoprovided

atoconnectedisunittestAtransmitters.and
thethroughtransmitterorreceiverspecified

byinitiatedaretestsSpecificnetwork.switching
signalathroughoperatingProcessor1Bthe
distributorsignalmiscellaneoususingprocessor
signalthetoreturnedareresultsTestpoints.

miscellaneousviaProcessor1Band1processor
bus.unitperipheraltheandpointsscan

5.179 thetoappliedsignal480-HzThe
toappliedisframesignalingmultifrequency

providedisandframetheincircuitstone-return
handletoequippedisthatofficeaninonly
circuits,tone-returnThecalls.international

signalthethroughProcessor1Bthebycontrolled
Theseoperators.totonesordersend1,processor

non-TSPSatoperatorstheadvisetonesorder
pulsingMFofstagesecondthestarttolocations

calls.internationalon

5.180 inputpowertheare18FigureinshownAlso
signalingmultifrequencyaforrequirements

requiresframeEachframe. − powerthefromV48
powerSwitch4ESSThesystem.distribution

alarmThepart.thisinlaterdiscussedisdistribution
forareinterfacescan-pointmiscellaneousand

officethetofailures(fuse)hardwarereporting
respectively.software,andsystemalarm

(DTMF)DIF-E1and(MF)DIF-E1B.

5.181 canDIF-E1theprogram,generic4E9With
(MF)multifrequencyfourwithequippedbe

aprovidethat(DISUs)unitsserviceinterfacedigital

appearancestrunkcircuitserviceMF64oftotal
mayfeatureThisnetwork.switchingthetodirectly
andtransmittersMFanalogthereplacetousedbe

associatedandmatrix,processorsignalreceivers,
andE&MTheconversion.digital-MFtoanalog-MF

normallybits,(PCIS)signalinginhibitper-channel
channelcommonandE&MwithDIF-E1theinused

MFdigitalthecontroltousedaretrunks,signaling
alsoareDISUsMFThereceivers.andtransmitters

toneoperator480-Hzthegeneratetodesigned
trunks.operatoronuseforrequiredsource

5.182 canDIF-E1theprogram,generic4E10With
dual-tonesupporttoequippedbe

Thesignaling.(touch-tone)(DTMF)multifrequency
theenabletorequiredisabilitysignalingDTMF

touch-tonereceiveandtransmittoSwitch4ESS
(PBXs)ExchangesBranchPrivatefromaddressing

trunks.digitalT1directandanalogE&M4-wireon
theeitherwithequippedbecancomplexDIF-E1A

previoustheindescribedDISUs,MFfour
thewithAsDISUs.DTMFfourwithorparagraph,

fourwithequippedcomplexDIF-E1aDISUs,MF
circuitserviceDTMF64providesDISUsDTMF

Thenetwork.switchingthetoappearancestrunk
wink-starttwo-wayincludeabilitiesDISUDTMF
nonwink-ontonedialofgenerationaddressing,

16ofsetfulltheofreceptiontheandtrunks,start
digits.DTMF

SystemAnnouncementPhasedC.

5.183 is(PAS)systemannouncementphasedThe
frameannouncementrecordedsolid-statea

ofseriesawithSwitch4ESStheprovideswhich
toconnectedbetoannouncementsrecorded

indicateannouncementsThesecalls.incompleted
actionwhatandcompletednotwascallthewhy
twoofcomprisedisPASThetaken.beshould

modules:basic

moduleRecord
module.Playback

inavailableis(SCS)SystemCircuitServicetheIf
or4E17thewithequippedofficesSwitch4ESS

forsourceprimarytheprogram,genericlater
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theisPAStheSCS;theisannouncements
announcements.ofsourcesecondary

5.184 recordPAStheoffunctionsmainthreeThe
andsupervise,perform,toaremodule

ofconsistsmoduleThesession.recordamonitor
andconversion,analog-to-digitalfiltering,audio

andprocessesItcircuitry.storagedigital
dedicatedaeitherfromsessionsrecordsupervises

recordTherecorder.tapeafromortelephone
eventualforprocessedanddigitizedaresessions

recordThemodules.playbacktheofoneinstorage
modulesplaybackthewithcommunicatesmodule

channels.I/Ovia

5.185 thecontainsmoduleplaybackPASThe
singleabackplaytonecessarycircuitry
playback,Duringmessage/announcement.unique

transmittedareannouncementtheofphasesfour
moduleplaybackEachnetwork.switchingtheto

formemorysemiconductorsufficientcontains
theandannouncementofseconds12retaining

theofversionsidenticalfouroutputtingforcircuitry
silence.ofseconds4byprecededannouncement
thewithcommunicatesmoduleplaybackThe

channels.I/Oviamodulerecord

5.186 toappliedareannouncementsrecordedThe
conversionforinterfacevoicebandtheeither

switchingthetoapplicationandformdigitalto
Whenbank.channelD4atoornetwork

bank,channelD4atoappliedareannouncements
theeitherviaisnetworkswitchingthetoconnection

messageEachterminal.digrouporinterfacedigital
isandnetworkswitchingthefromreturnedalsois

Thesystem.announcementphasedthetoapplied
leveladequateensuretosignalthismonitorsframe

Certainnetwork.thetoappliedbeingaresignals
fordedicatedisequipmentnetworkdivisiontime

recordedthemultiplyingofpurposespecificthe
manytoconnectionforrequiredasannouncements

Thissimultaneously.trunksdifferent
indescribedisprocedurefan-outannouncement

paragraphs.followingthe

5.187 ahassystemannouncementphasedThe
scananddistributorsignalmiscellaneous

signalor1processorsignalthewithinterfacepoint
monitortousedarepointsThese2.processor

individualaswellassystemtheofoperation
onbothactivitiesMaintenancechannels.recorded

channelindividualanonaswellaslevelframea
phasedThepoints.thesebycontrolledarebasis

1004-Hzareceivesalsosystemannouncement
framesandsystemsmiscellaneousthefromsignal

toavailablemademerelyissignalThisarea.
theatactivitiestestingforpersonneloperating

frame.

5.188 announcementphasedtheoffunctionThe
theofoperationthetocriticalnotissystem

noarethereNormally,office.Switch4ESS
continuousprovidetoprovisionsredundancy

announcementphasedaofeventtheinservice
redundancydesired,ifHowever,failure.system

phasedseparatetwoincludingbyprovidedbecan
office.aninsystemsannouncement

5.189 ininvolvedmethodtheillustrates19Figure
multiplyinginnetworkdivisiontimetheusing

simultaneousformessagesrecordedthe
isproceduresameThistrunks.manytoapplication

tonesvariousoffan-outmultiplicationforused
plantinterrupterandtone,ringing,thebygenerated

miscellaneousfromoriginatingtonestestand
theofdescriptionaisfollowingTheequipment.

actualIntone.ormessagesingleaofprocessing
forsimultaneouslyoccursprocedurethispractice,

a19,FigureinshownAstones.andmessagesall
antoappliedistoneorannouncementrecorded

interfacevoicebandainconverteranalog-to-digital
ainterface,digitalawithequippedofficesInunit.

thetoappliedistoneorannouncementrecorded
bankchannelD4avianetworkswitching

digitalorterminaldigroupaeithertoconnection
atoappliedisoutputresultingTheframe.interface

permutingandswitchinginterchangeslottime
mannerainprocessedisandreceive,circuit,

earlier.describedthattoidentical

5.190 switchingtheofoutputportionreceiveThe
timethetoappliediscircuitpermutingand

switchmultiplexedtimeTheswitch.multiplexed
orsemipermanentaoversignalthisconnects

continuouslytoorderinconnection‘‘nailed-up’’
uniqueaofportiontransmitthetosignaltheapply
thisElectrically,circuit.permutingandswitching
alltoidenticaliscircuitpermutingandswitching
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functionalitsisuniqueitmakesWhatothers.
andswitchingThissystem.thewithinapplication

oftaskthetodedicatediscircuitpermuting
tonesandannouncementsrecordedmultiplying
1Bthefrominstructionsuniquereceivesand

Processor.

5.191 datatoneorannouncementrecordedThe
theinswitch8-by-8thetoappliedisword

slottimededicatedtheofportiontransmit
CoutputassociatedandswitchThisinterchange.

thebyconfiguredare15)(Figurememoriesbuffer
aintowrittenisworddatathethatsoProcessor1B

memories.bufferCeighttheofeachinlocation
worddatatherecorrelating,andreloadingAfter

ofoneonslotstimeconsecutiveeightinappears
arecablesoutputThesecables.outputseventhe

theofinputsseventhetoconnecteddirectly
andswitchingdedicatedtheofportionreceive
theofportionreceivetheIncircuit.permuting

eightthecircuit,permutingandswitchingdedicated
anddeloadedarewordmessagetheofcopies
outputthetoappliedand15)(Figuredecorrelated

theofcopyapoint,thisAtmemories.B-buffer
eachinlocationoneintowritteniswordmessage

directedAsmemories.Bbufferoutputeighttheof
outputcancircuitreceivetheProcessor,1Btheby
time120asmanyasoroneanyduringwordthis

8-by-8theofoutputseightalloroneanyonslots
switch.

5.192 circuitreceivededicatedtheofoutputsThe
switch.multiplexedtimethetoappliedare

messageoneProcessor,1BthebydirectedAs
semipermanentathroughconnectedisworddata

switchingtransmitatobackconnection‘‘nailed-up’’
unitinterfacevoicebandandcircuitpermutingand

phasedTheframe.originatingthetoapplicationfor
andtone,ringing,andsystemannouncement

tosignalsappropriatemonitorplantinterrupter
network.thetoavailablearetheythatensure

5.193 arewordsdatamessageAdditional
multiplexedtimethethroughconnected

forconnectionsswitchednormalviaswitch
Thisrequired.astrunkstolltoapplication

toll800overenablestechniquemultiplication
givenatoconnectedsimultaneouslybetotrunks

permessagemessages—oneofmixormessage
trunk.

5.194 inputpowertheare18FigureinshownAlso
announcementphasedaforrequirements

powerthefromV-48requiresframeEachsystem.
powerSwitch4ESSThesystem.distribution

alarmThepart.thisinlaterdiscussedisdistribution
forareinterfacepointscanmiscellaneousaand

officethetofailures(fuse)hardwarereporting
respectively.software,andsystemalarm

InterrupterandTone,Ringing,820AD.
Plant

5.195 plantinterrupterandtone,ringing,The
variouswithofficeSwitch4ESStheprovides

signalsThesesignals.interruptandtone,ringing,
120-and60-signals,ringingaudibleofconsist

atones,reorderorbusyinterrupts-per-minute
progresstest2225-Hzaandtone,test1004-Hz

switchingthetoappliedaretonesThesetone.
Theframe.interfacevoicebandthevianetwork

1Bthebydirectedasnetwork,switching
astrunksappropriatetotonesconnectsProcessor,

multiplies,alsonetworkswitchingTherequired.
atoappliedbecantheythatsotonestheout,fans

Thisrequired.whentrunksofnumberlarge
theforemployedthattoidenticalisprocedure

previouslyframeannouncementrecorded
terminalandnetworkswitchingThediscussed.

thereturntoemployedareequipmentinterface
plant.toneandringingthetotonesindividual
adequateensuretomonitoredaresignalsThese

available.aretoneslevelsignal
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SHEET 2

119

119

INTERRUPTER
TONE, AND
RINGING,
FROM 820A

TIME

FROM

ANNOUNCEMENT
PHASED

SLOT
TIME

SLOT
TIME

SLOT
TIME

SLOT
TIME
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TIME

SLOT
TIME
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TIME

SLOT
TIME

SLOT

125 US

SLOT
TIME

EIGHT IDENTICAL RECORDED ANNOUNCEMENT DATA WORDS

SYSTEM

PLANT

N0 N+4N+3N+2N+1 N+7N+6

TO/FROM

N+5 127

4-WIRE VF LINE

4-WIRE VF LINE

A

B

UNIT
VOICEBAND INTERFACE

ANNOUNCEMENT
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DATA

RECORDED
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2-WIRE VF LINE

2-WIRE VF LINE ENCODER
DIGITAL
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0
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DECODER
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DIGITAL

2-WIRE VF LINE

0
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TO/FROM

SHEET 3
TO/FROM

CIRCUIT
OUTPUT
MEMORY,
BUFFER
RECORRELATE,
RELOAD,

(TRANSMIT PORTION)

MEMORIES
BUFFER

DELOAD,

BUFFER

DELOAD,

B
CIRCUIT
OUTPUT

MEMORIES
A

MEMORY,
BUFFER

RELOAD,

TIME SLOT INTERCHANGE

SWITCHING AND PERMUTING CIRCUIT

DECORRELATE,

(RECEIVE PORTION)

DECORRELATE,

(RECEIVE PORTION)

RECORRELATE,

SHEET 1

F
DATA WORDS
ANNOUNCEMENT
SINGLE RECORDEDSWITCH

8-BY-8

SWITCHING AND PERMUTING CIRCUIT

(TRANSMIT PORTION)

SWITCH
8-BY-8

SINGLE RECORDED

SWITCH
8-BY-8
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C

DATA WORDS
ANNOUNCEMENT

SWITCHING AND PERMUTING CIRCUIT

E
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ANNOUNCEMENT
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D
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ANNOUNCEMENT
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TO/FROM
4
SHEET
TO

F

C

E

D

SEMIPERMANENT

CONNECTION
"NAILED-UP"

CONNECTION
"NAILED-UP"

SEMIPERMANENT

CONNECTIONS
AS REQUIRED

TIME MULTIPLEXED SWITCH

SHEET 2

RECORRELATE,SWITCH
8-BY-8DATA WORDS

ANNOUNCEMENT
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DATA WORDS
ANNOUNCEMENT
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SWITCHING AND PERMUTING

TIME SLOT INTERCHANGE
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RELOAD,

H

G
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SHEET
FROM

119

0

119

0

119

0

119

0

CORRESPONDING
FACILITY
CARRIER
DIGITAL
TO

TIME SLOT)

(NO SIGNAL IN
DS1 PCM DATA

VF LINE
4-WIRE

TRUNK
METALLIC

OR
ANALOG

TO 

ANNOUNCEMENT)
(RECORDED
DS1 PCM DATA

ANNOUNCEMENT
RECORDED
2-WIRE VF LINE

(NO SIGNAL)
2-WIRE VF LINE

3

CONVERTER
PCM DATA
DS120
DS1 TO

UNIT

TO

TO

UNIT
VOICEBAND INTERFACE

DECODER

CONVERTER
PCM DATA
TO DS1
DS120

DIGROUP TERMINAL

AS REQUIRED
TRUNK CONNECTIONS

ANALOG

DIGITAL

ENCODER
DIGITAL

ANALOG

RECORDED
SINGLE

DATA WORDS
ANNOUNCEMENT

RECORDED
SINGLE

DATA WORDS
ANNOUNCEMENT

H

G
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5.196 alsoplantinterrupterandtone,ringing,The
120-interrupts-per-minuteand60-provides

4ESSthetoexternalequipmentbyuseforloops
tonethebyprovidedalsoisfollowingTheSwitch.

plant:

tosystemalarmofficethetosignal20-HzA
alarmsaudibleoperate

multifrequencythetosignal480-HzA
internationalinuseforframesignaling

calling

metallictoappliediswhichsignalzip-toneA
inuseforcircuitsmetallicauxiliaryand

signaling.operator

5.197 signalthewithinterfacesalsoplanttoneThe
via2processorsignalor1processor
points.scananddistributorsignalmiscellaneous

toindicationsalarmapplytousedarepointsScan
2.or1processorsignaltheviaProcessor1Bthe

toProcessor1BtheenablepointsdistributorSignal
(fuse)Hardwaretests.frameinternalinitiate

viasystemalarmofficethetoreportedarefailures
18.Figureinshowninterfacealarmthe

5.198 inputpowertheare18FigureinshownAlso
andtone,ringing,820Atheforrequirements

requiresframeTheplant.interrupter − thefromV48
powerSwitch4ESSThesystem.distributionpower

part.thisinlaterdiscussedisdistribution

FrameLineTestOfficeRemoteE.

5.199 genericlateror4E10withequippedWhen
bemaySwitch4ESStheprograms,

System-MeasurementRemotethewithequipped
measurementandtesttrunkThis(RMS-D2).D2

remotetheoffunctionstheallprovidessystem
theindescribedframe(ROTL)linetestoffice

providesframeROTLTheparagraphs.following
AutomaticCentralizedtheeitherforaccess

aorSystem2(CAROT)TrunksonReporting
transmissionconducttolocationmanualremote

Switch4ESSthetoconnectedtrunksontests
bemayteststransmissionTheseoffice.
ortrunksdomesticononlyimplemented

Thesignaling.R1-typeusingtrunksinternational
105-typeprovidealsomay18)(FigureframeROTL

callstestofterminationforfeatureslinetest
isframeROTLTheoffices.otheratoriginating

itsthroughappearancestrunk4-wirewithprovided
equipment.interfaceterminalthewithconnection

linetest105-typetheaccesslocationsRemote
trunkstollviaframeROTLtheinunitresponder

Processor1BThenetwork.switchingtheand
linetest105-typeawaitingtrunksconnects

Astone.progresstestatoaccessunitresponder
unitresponderthetoconnectedaretrunksthese

testtheremovesProcessor1Bthetesting,for
linetesttype105-andROTLThetone.progress

Thissoftware.Processor1Bbycontrolledare
9.Partand8Partindiscussedissoftware

5.200 andbusyvariousreceivesframeROTLThe
andtone,ringing,thefromtonestest

theseappliesframeROTLTheplant.interrupter
1BThetest.undertrunkthetodirectedassignals

theofconfigurationthecontrolcanProcessor
throughteststrunkcertaincontrolcanandROTL

2processorsignalor1processorsignalofusethe
alsocanProcessor1BThepoints.distributorsignal

canandROTLtheofstatusoperatingmonitor
2or1processorsignalthroughresultstestmonitor

points.scan

5.201 inputpowertheare18FigureinshownAlso
ROTLTheframe.ROTLaforrequirements

requiresframe − distributionpowerthefromV48
isdistributionpowerSwitch4ESSThesystem.

aandalarmThepart.thisinlaterdiscussed
tousedareinterfacepointscanmiscellaneous

alarmofficethetofailures(fuse)hardwarereport
respectively.software,andsystem

TransceiverCheckContinuityF.

5.202 isunittransceivercheckcontinuityThe
In18.Figureinblocksingleaasshown

40asmanyasbemaytherepractice,actual
ofpartasequippedtransceiverscheckcontinuity

additional192toUpA.framemiscellaneous
units)CCT(16circuitstransceivercheckcontinuity

moreifCframemiscellaneousinprovidedbecan
thecall,eachtoPriorrequired.iscapacity

andcontinuitythechecktousedaretransceivers
toCCSemployingtrunksmessageoflosssignal

voiceforacceptabilitytheirdetermine
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continuityTheoffices.twobetweencommunication
signalingthebecauserequiredaretests

thefromseparateistrunksCCSforinformation
signalconventionalTherefore,trunks.message

theofacceptabilitytheverifynotdoexchanges
topriortrunkmessagesignalingchannelcommon

arechecksContinuitypath.talkingaasuseits
callsoutgoingforCCSemployingtrunksonmade

ofconsistcheckscontinuitytrunks,4-wireOnonly.
trunkaontone2010-Hzlevelfixedatransmitting
theofpathreturntheontonethedetectingand

2-Onend.fartheatloopedbeenhaswhichtrunk
ofconsistcheckscontinuitytrunks,wire

trunk.aontone1780-Hzlevelfixedatransmitting
returnsendfartheattrunkthetoconnectedCCTA

tone.1780-Hztheofreceiptuponsignal2010-Hza
thesignal,2010-HzreturnedtheofreceiptUpon

tocheckslevelvariousperformsofficeoriginating
consideredistrunkAacceptability.trunkverify

istrunkloopedtheoflossthewhenacceptable
limits.specifiedwithin

5.203 throughtrunkstoconnectedareCCTsThe
testsTheneeded.asnetworkswitchingthe

1Bthetoreturnedresultsandbycontrolledare
distributorsignalmiscellaneoustheviaProcessor
SP2.orSP1thewithinterfacepointscanand
testedaretrafficCCSincominghandlingTrunks
far-endtheattransceiverscheckcontinuityusing

totrunk4-wiretheloopsofficenear-endTheoffice.
test.thesupport

5.204 inputpowertheare18FigureinshownAlso
checkcontinuitytheforrequirements

this18,FigureinnotedAsunits.transceiver
A.framemiscellaneousinmountedisequipment

powerthefromV+24requiresunitEach
theviaisreportingAlarmsystem.distribution

unitsCCTadditionalAnyA.framemiscellaneous
thesehowever,interfaces;sametherequire

Switch4ESSTheengineered.officeareinterfaces
part.thisinlaterdiscussedisdistributionpower

(MF)Interface-E1DigitalG.

5.205 canDIF-E1theprogram,generic4E9With
(MF)multifrequencyfourwithequippedbe

aprovidethat(DISUs)unitsserviceinterfacedigital
appearancestrunkcircuitserviceMF64oftotal

mayfeatureThisnetwork.switchingthetodirectly
andtransmittersMFanalogthereplacetousedbe

associatedandmatrix,processorsignalreceivers,
andE&MTheconversion.digital-MFtoanalog-MF

normallybits,(PCIS)signalinginhibitper-channel
channelcommonandE&MwithDIF-E1theinused

MFdigitalthecontroltousedaretrunks,signaling
alsoareDISUsMFThereceivers.andtransmitters

toneoperator480-Hzthegeneratetodesigned
trunks.operatoronuseforrequiredsource

(DTMF)Interface-E1DigitalH.

5.206 canDIF-E1theprogram,generic4E10With
dual-tonesupporttoequippedbe

andsignalingtouch-tone,(DTMF),multifrequency
DTMFThefeatures.signalingspecial-services
4ESStheenabletorequiredisabilitysignaling

touch-tonereceiveandtransmittoSwitch
(PBXs)ExchangesBranchPrivatefromaddressing

trunks.digitalT1directandanalogE&M4-wireon
theeitherwithequippedbecancomplexDIF-E1A

previoustheindescribedDISUs,MFfour
thewithAsDISUs.DTMFfourwithorparagraph,

fourwithequippedcomplexDIF-E1aDISUs,MF
circuitserviceDTMF64providesDISUsDTMF

Thenetwork.switchingthetoappearancestrunk
wink-starttwo-wayincludeabilitiesDISUDTMF
nonwink-ontonedialofgenerationaddressing,

16ofsetfulltheofreceptiontheandtrunks,start
digits.DTMF

System-D2MeasurementRemoteI.

5.207 thesupportsprogramgeneric4E10The
testtrunkanalogexistingtheofreplacement

frames,ROTLandpositionstest51Aequipment,
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(RMS-System-D2MeasurementRemotethewith
modularlyself-diagnosing,aisRMS-D2TheD2).

todesignedisItsystem.testdigitalincremental
transmissiontrunkprimarytheasserve

RMS-TheSwitch.4ESStheforunitmeasurement
4ESStheinterfacetotrunksdigitalT1usesD2

totechniquesprocessingsignaldigitalandSwitch
andtransmissionofvarietywideaperform

trunks.digitalandanalogontestssignaling
1Btheand-D2RMSthebetweenCommunications

input/output4800-baudabyprovidedisProcessor
link.datachannel

5.208 installationofsupportprovidesRMS-D2The
Switch4ESSoftestingmaintenanceand

circuitthefromremotephysicallyusersfortrunks
access.diagnosticanddigitalthroughtestunder

intelligentviainvokedbemayabilitiesThese
unittesttrunkcentraltheassuchsystemsterminal

onreportingautomaticcentralizedand(CTTU)
centersmaintenancenetworkat(CAROT)trunks

trunkTOPASorConnectVu/CMStheand
localprovidesalsoRMS-D2Thecenter.operations

testportableforaccesstestanaloganddigital
equipment.

5.209 twowithequippedisofficeSwitch4ESSThe
thePhysically,units.testdigitalRMS-D2

theininstalledisandunitstand-aloneaisRMS-D2
smallAframe.testedandfactory-wiredaasoffice
linkvoicebandainterfacetorequiredalsoisPBX

stationsworktrunkandRMS-D2thebetween
theprovidesPBXTheusers.dial-inotherand/or
toneededabilitiesconferencingandsetupcall

controlandtestingfrequencyvoicethesupport
worktrunkthebyRMS-D2theatinvokedfeatures

theservingterminalsDatausers.dial-inorstations
thetoconnectedarestationworktrunk

dataseparateViaTOPAS.orConnectVu/CMS
theinterfacesTOPASorConnectVu/CMSthelinks,

Processor.1BtheandequipmentRMS-D2

SystemCircuitServiceJ.

5.210 servicetheprogram,generic4E17theWith
4ESStheenhances(SCS)systemcircuit
andannouncementsprovidetoabilitiesSwitch

allowsSCSTheinformation.callcollectandtones
thetoannouncementsplaytoSwitch4ESSthe

toadditioninpartycalledtheandpartycalling
Theparties.bothfrominformationcollecting

4E20thewithavailablefeatureASRoptional
informationtheenhancesprogramgeneric

recognitionspeechallowingbyfunctioncollection
digitsofinsteadcallawithinteracttocapabilities

SCSThekeypad.telephonetheusingbyentered
theandtypesunitmajorthreeincludeshardware

units:ARSoptional

eachtoconnectsthatSCCduplexedThe1.
EBopticalanoverSCU

(SCU)UnitCircuitServiceThe2.

(HDU).UnitDiskHardThe3.

that(CDSU)UnitServicesDataCustomThe4.
theforcapabilitiesrecognitionspeechallows

channels.DS-120SCU

(SCC)ControllerCircuitService

5.211 1BthebetweenmessagessendsSCCThe
thesetranslatingbySCUtheandProcessor

andanothertoformatonefrommessages
SCCduplexEachregisters.controlmanipulating

SCUs.16ofmaximumasupports

(SCU)UnitCircuitService

5.212 decodesandreceivesprocessorSCUThe
manipulatesandSCCthefrommessages

tonesandannouncementsplaytoregisterscontrol
DS120bidirectionalAinformation.collecttoand

Switch4ESStheinterfacetoSCUeachallowslink
network.switching

(CDSU)UnitServicesDataCustom

5.213 signalspecialperformsCDSUThe
automaticallowtofunctionsprocessing

Twochannels.24for(ASR)recognitionspeech
SCU.thetoconnectCDSUeachfromlinks1DS

FramesandSystemsMiscellaneous

5.214 (FigureframesandsystemsMiscellaneous
torequiredabilitiesvariousprovide20)

andEquipmentoffice.Switch4ESSaoperate
notaregroupequipmentthisinincludedsystems
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4ESSotherorothereachtorelatedfunctionally
however,functions,Theirareas.equipmentSwitch

varioustheallOfoperation.officetovitalare
thecategory,thisinincludedequipment

system,communicationsofficesystem,input/output
BframemiscellaneousandA,framemiscellaneous

is,equipmentThis20.Figureinshownnotare
paragraphs.followingtheindiscussedhowever,

SystemInput/OutputA.

5.215 4ESSaforsysteminput/outputoverallThe
systeminput/outputtheincludesSwitch

CircuitComputer,3BProcessor,1Btheofabilities
Operations,Testing,(CMS),SystemMaintenance

(TOPAS),SystemAdministrationandProvisioning,
ascenters,andsystemsinterfacingotheranyand
aofabilitiesinput/outputoverallTheapplicable.

ofmeansprimarytheprovideSwitch4ESS
andmaintenance,administrative,transferring

eitherandprocessorcentralabetweendatacontrol
person-ofcasethedevices—ininput/output
processors—centralotherinterfaces—ormachine

Theinterfaces.machine-to-machineofcasethein
ofmeansprimarythethusissysteminput/output

andmaintenance,administration,implementing
afromSwitch4ESStheforfunctionscontrol
workcentralizedand/ordecentralizedofnumber

withassociatedinterfacesinput/outputThecenters.
1.FigureinidentifiedareofficeSwitch4ESSa

5.216 4ESSaofsysteminput/outputprimaryThe
Processor1BtheisofficeSwitch

issysteminput/outputAnothersystem.input/output
Processor1BTheComputer.3Bthebyprovided
aresystemsinput/outputComputer3Band

administration,Theindependent.completely
twotheseofeachofcontrolandmaintenance,

Abasis.stand-aloneaonprovidedisprocessors
isTOPASorConnectVu/CMSremoteorcollocated

andadministrationthesupporttorequiredalso
trunks.interofficeSwitch4ESSallofmaintenance

orConnectVu/CMStheoffacilitiesinput/outputThe
1BthetointerfacedareprocessorTOPAS

inlocateddevicesinput/outputtoandProcessor
centers.workSwitch4ESSspecific

5.217 interfacesystemsandcentersexternalThe
Processor1BcertainviaSwitch4ESSawith

input/outputTOPASorConnectVu/CMSand
aresystemsandcentersexternalThesechannels.
toRefer9.Partindiscussedbrieflyandidentified

234-100-021, Description,SystemInput/Output for
4ESSoveralltheoninformationspecificmore

system.input/outputSwitch

SystemAlarmOfficeB.

5.218 audibleprovidessystemalarmofficeThe
operatingalerttoalarmsvisualand

areconditionsfaultvariouswhenpersonnel
frames.equipmentSwitchESS4theindetected

officethetoappliedbealsocanalarmsBuilding
canalsosystemalarmofficeThesystem.alarm

signalsalarmtransferand/oracceptselectively
Switch4ESStheoutsidesystemsalarmtoorfrom

implementedistransferalarmremoteThisoffice.
1processorsignalviaProcessor1Btheby

Thepoints.distributorsignalmiscellaneous
mastertheonswitchabycontrolledisfunction

console.control

5.219 aintodividedisofficeSwitch4ESSA
maximum.is15areas,gridalarmofnumber

monitoringassignedarecentersworkVarious
Actualareas.gridalarmtheforresponsibility

theandgridalarmaninincludedequipment
monitoringtheassignedcenterworkspecific

terms.generalindefinedareresponsibility
duringpermittedisflexibilityofdegreeaHowever,
routedaresignalsalarmEquipmentdesign.office

appropriateantoframeequipmenteachfrom
alarmThesesystem.alarmofficetheingridalarm
directlyarealarms,hardwareastoreferredsignals,

andPower(seeconditionspowertorelated
part).thisinlaterCircuitsAlarmPower-Related

appropriateancausessignalalarmanofReceipt
1BTheactivated.betoalarmvisualand/oraudible

aoverconditionsalarmofnotifiedisProcessor
thethroughinterfacepointscanmiscellaneous

As2.processorsignalor1processorsignal
Processor1Bthesoftware,controlbydirected

1BTheindications.alarmtheseanalyzes
torelevantmessagesdetailedcausesProcessor

assignedtheatoutputbetoconditionalarmthe
pointsscanmiscellaneousAdditionalcenter.work
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toappliedaremalfunctionsequipmenttorelating
directly2processorsignalor1processorsignalthe

frames.equipmentSwitch4ESSvariousthefrom
alarm.softwareaastoreferredisalarmtypeThis

1Bthecondition,alarmansuchofdetectionUpon
theatmessagesdetailedoutputsProcessor

1Btheappropriate,Whencenter.workresponsible
throughsystemalarmofficethesignalsProcessor

distributorsignalmiscellaneous1processorsignal
alarms.visualand/oraudibleactuatetopoints

5.220 8620-HzareceivessystemalarmofficeThe
andtone,ringing,thefromsignalRMSV
audibledrivetousedissignalTheplant.interrupter

system.alarmofficethewithassociatedalarms

5.221 powerinputtheare20FigureinshownAlso
system.alarmofficetheforrequirements

requiressystemalarmofficeThe − thefromV48
20,FigureinnotedAssystem.distributionpower

miscellaneousviaareinterfacesalarmandpower
isdistributionpowerSwitch4ESSTheA.frame

part.thisinlaterdiscussed

FacilitiesCommunicationOfficeC.

5.222 aprovidefacilitiescommunicationofficeThe
thewithincommunicationvoiceofmeans
Theoffices.distantwithandofficeSwitch4ESS

severalprovidealsofacilitiescommunicationoffice
theviasysteminput/outputthetoaccessofpoints

accessThesechannels.input/outputbelt-line
input/outputmobilebyuseforprovidedarepoints

EquipmentTerminaltheofpartarewhichterminals
systemcommunicationsofficeThefunction.Center

following:theofconsists

facilitiestelephoneConventional

ringdownandwires(orderlinesDedicated
officesexternaltoorofficethewithintrunks)

trunksaccessTandem

voice-communicationsFrame-to-frame,
circuits

toroutedcircuitscommunicationData
framesequipmentSwitch4ESSvarious

thetoaccessremotebelt-lineprovidewhich
system.input/output

5.223 arefacilitiestelephoneConventional
equipment,terminalunitizedtheonprovided

inpositionstesttrunkandframe,terminalmetallic
office.thethroughoutconsolestoaddition

AFrameMiscellaneousD.

5.224 1FiguresinshowndirectlynotisframeThis
continuitythecontainsAFrame20.and

equipmentframe-mountedandtransceiverscheck
officetheofgridalarmonesupporttorequired

transceiverscheckcontinuityThesystem.alarm
Figureinshownaresystemalarmofficetheand

ACancontainsalsoAframeMiscellaneous20.
5.PartSeeunit.distributionpower

BFrameMiscellaneousE.

5.225 1Figuresinshowndirectly(notframeThis
system,alarmofficetheofpartis20)and

frame-mountedcontainsBFrame20.Figure
alarmtwooronesupporttorequiredequipment

system.alarmofficetheofgrids

CFrameMiscellaneousF.

5.226 inshown(notCframeMiscellaneous
arewhichCCTscontains20)and1Figures
testtrunkandcircuitservicetheofpartascovered

group.equipmentfacilities

andTestTrunkMiscellaneousG.
EquipmentSupport

5.227 supportandtesttrunkMiscellaneous
supporttorequiredasprovidedisequipment

Thefunctions.miscellaneousofvarietya
showniscategorythiscomprisewhichequipment

testtrunkmiscellaneousAdditional20.Figurein
is6,Partindiscussedequipment,supportand

inpositiontestL651Athesupporttorequired
centers.switchinginternational

5.228 inputpowertheare20FigureinshownAlso
theforinterfacealarmandrequirements

equipment.supportandtesttrunkmiscellaneous
scanmiscellaneousassociatedandalarmThe

office-dependent.are20,Figureinterfaces,point
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OFFICE
ALARM SYSTEM

GENERATOR

1004-KHZ

71J ACCESS
PANEL

TONE DETECTOR

BRIDGING
REPEATER

REMOTE ALARMS

REMOTE ALARMS

INTERFACE

TO WORK CENTERS ALARM STATUS
AND SUPPORT

REFERENCE

NOTE 1

ALARMS

MSCAN

d

a

d

2-WIRE VF LINE

ALARMS

TO SERVICE
EVALUATION

GROUPS AS

20 hz, 86 V RMS

FROM EQUIPMENT

TEST FACILITIES

CIRCUITS 
AND TRUNK

FROM 1A/1B PROCESSOR

TO 1A/1B PROCESSOR

4-WIRE VF LINES (NOTE 2)

USD (NOTE 2)

VF LINES

b

c
-48 V

2- AND
4-WIRE

INCOMING 2-WIRE VF LINE

OUTGOING 2-WIRE VF LINE

MISCELLANEOUS SCAN
POINTS (MSCAN)

MISCELLANEOUS SIGNAL
DISTRIBUTOR POINTS (MSD)

UNIVERSAL SCAN
POINTS (USCAN)

UNIVERSAL SIGNAL
DISTRIBUTOR POINTS (USD)

4-WIRE VF LINES (NOTE 2)

MSCAN, MSD (NOTE 2)

DISTRIBUTOR
POINTS

c

a

a

b

c

-48 V
TO/FROM 
TERMINAL
INTERFACE
EQUIPMENT

FROM POWER
DISTRIBUTION

-48 V, -24 V

SCAN AND 
SIGNAL

c
-48 V

MSD
MSCAN, 

FUSE AND
REGULATOR ALARMS

AUXILIARY
CARRIER
SUPPLY

58C LOOP-AROUND
UNIT

MILLIWATT

USD (NOTE 2)

c

b

c

c

-24 V

-48 V

-48 V

4-WIRE VF LINES (NOTE 2)

TERMINAL

1004-KHZ

1004-KHZ

1004-KHZ

4-KHZ REFERENCE FREQUENCY

64-KHZ REFERENCE FREQUENCY

PRIMARY FREQUENCY
GENERATOR, PATCH
AND DISTRIBUTION

PANELS

64-KHZ
CHANNEL BANK AND
CHANNEL 1-12
CARRIERS

STANDARD OR
OFFICE PILOT

c
-24 V

TO/FROM

TEST SIGNALS
COMMON MEASURING

EQUIPMENT AND
MISCELLANEOUS

SHARED UNIT

64-KHZ OR 512-KHZ FROM NATIONWIDE

c
-48 V, -24 V

EQUIPMENT (NOTE 1)

EQUIPMENT

TO SERVICE

SIGNALS
CONTROL 

AUXILIARY
CARRIER

SUPPLY

TEST AND
CONTROL
SIGNALS

MISCELLANEOUS TRUNK
TEST AND SUPPORTTRUNK 

SYSTEM

CENTER

REQUIRED

EQUIPMENT

EQUIPMENT

2)of1(SheetDiagramBlockFrames—FunctionalandSystemsMiscellaneous20.Figure
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NOTES:

MSCAN - MISCELLANEOUS SCANPOINTS

DISTRIBUTOR POINTS

MULTIFREQUENCY SIGNALING FRAME(S).
2. THESE INTERFACES ARE VIA TERMINAL STRIPS IN THE

MISCELLANEOUS FRAME(S). OFFICE ALARM AND

LEGEND:

1. THIS EQUIPMENT IS MOUNTED IN AN OFFICE ENGINEERED 

  MSD - MISCELLANEOUS SIGNAL

OFFICE DEPENDENT.
ASSOCIATED MISCELLANEOUS SCAN POINT INTERFACES ARE 

VF - VOICE FREQUENCY
DISTRIBUTOR POINTS

USD - UNIVERSAL SIGNAL
USCAN - UNIVERSAL SCAN POINTS

2)of2(SheetDiagramBlockFrames—FunctionalandSystemsMiscellaneous20.Figure

Patch,Generator,FrequencyPrimary
PanelsDistributionand

5.229 aprovidesgeneratorfrequencyprimaryThe
terminalunitizedthetosignal64-kHz

whensupply,carrierauxiliaryandequipment
theinusedissignal64-kHzThisprovided.

analogprocesstorequiredsignalsofgeneration
generatorfrequencyprimaryThesignals.carrier

Thesesignals.512-kHzand128-,4-,outputsalso
variousforusedareorterminatedaresignals

frequencyprimaryThepurposes.office-dependent
512-kHzor64-atosynchronizedisgenerator
office-ornationalafromsuppliedreference
andpatchofseriesAstandard.frequency
signalsoutputvariousmakepanelsdistributor

connection,temporaryorpermanentforavailable
specifiedmaintainalsopanelsTheserequired.as

matching.impedanceprovideandlevelssignal

SupplyCarrierAuxiliary

5.230 certaininprovided,issupplycarrierThis
theinsupplycarrierthebackuptoinstances,

frames.equipmentterminalunitizedA6

andEquipmentMeasuringCommon
UnitSharedMiscellaneous

5.231 andequipmentmeasuringCommon
toprovidedareunitsharedmiscellaneous
ofconversiontheinusedsignalscertainmonitor

terminalunitizedtheinsignalscarrieranalog
parameters—frequency,Theframes.equipment

aremonitoredsignalslevel—ofnoiselevel,signal
office.theinlocateddisplaysvisualonpresented

GeneratorReferenceMilliwatt

5.232 providesgeneratorreferencemilliwattThe
usefortonestest1004-Hzlevelfixed

Variousoffice.Switch4ESSthethroughout
incoveredaretonestesttheseofapplications

discussions.equipmentdestination

PanelAccess71J

5.233 ofmeansaprovidespanelaccess71JThe
iswhichtonetest1004-Hzaattenuating

ofpurposethefornetworkswitchingthetoapplied
signal1004-HzThetrunks.totonetestaproviding

referencemilliwatttwoofeitherfromobtainedis
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becansignal1004-HzselectedThegenerators.
ofeitherthroughnetworkswitchingthetoapplied

universalAnetworks.attenuatorpanelaccesstwo
signalthefromappliedpointdistributorsignal

testthewhichfromnetworktheselects1processor
multipliesnetworkswitchingTheobtained.istone

largeatoappliedbecanitthatsotonetestthe
procedureTherequired.whentrunksofnumber

theforemployedthattoidenticalisinvolved
theofOneframe.announcementrecorded

theofoutputtheatavailabletonestestmultiplied
panelaccessthetoreturnedisnetworkswitching

recordedto[similarpurposesmonitoringfor
19)].(Figureframeannouncement

UnitLoop-Around58C

5.234 108-theof(partunitloop-around58CThe
echoothersupporttoisline)testtype

iswhichequipmentsystemmeasuringsuppressor
loop-aroundTheoffices.switchingotherinlocated

thethroughnetworkswitchingthetoappliedisunit
switchingtheThroughinterface.voiceband

totrunkfacilitytestaconnectcanunitthisnetwork,
Theoffice.far-endafromtestedbetotrunka

test1004-Hzaconnectalsocanunitloop-around
certainperformcanandtestundertrunkthetotone

controlledarefunctionsTheseoperations.filtering
1processorsignalthethroughProcessor1Btheby

interface.distributorsignaluniversal

DetectorTone

5.235 toisdetectortonesystemscommonThis
activitiestestoperationalvarioussupport

office.far-endafromorofficethewithinoriginating
testundertrunkstoconnectedisdetectortoneThe

switchingtheandinterfacevoicebandthethrough
1BthebycontrolledisdetectortoneThenetwork.

signalor1processorsignalathroughProcessor
pointdistributorsignalmiscellaneous2processor

monitoringtonevariousofresultsTheinterface.
aoverProcessor1Bthetoreturnedareactivities

interface.pointscanmiscellaneous

RepeaterBridging

5.236 repeaterbridging4-wirethree-way,A
EvaluationServicetheformeansaprovides

thebyprocessedbeingcallsmonitortoSystem
twopresentsrepeaterbridgingTheSwitch.4ESS

trunkThesenetwork.switchingthetocircuitstrunk
andincomingthetoconnectedarecircuits

call.selectedaofpathstalkingtrunkoutgoing
listen-providetheyrepeater,bridgingtheThrough

theofoutputThecalls.selectedtocapabilityonly
lineprivateatoconnectedisrepeaterbridging

Serviceremotethetoleadingfacilitytransmission
9).(PartSystemEvaluation

EquipmentSupportandCentersWork

5.237 arecenterswork3,PartindiscussedAs
definingofmeansprimarytheasprovided

thewithinvolvedactivitiesperformingand
aofadministrationandmaintenance,operation,

andcontrolVariousoffice.Switch4ESS
performedandcoordinatedactivitiesmaintenance

onbasedarecentersworkSwitch4ESSthrough
additionInchannels.I/Osoftware-defined,system

containcentersworksometerminals,I/Oto
aprovidethatequipmentdisplayotherorconsoles

Thesystem.thewithinterfacetwo-wayorone-
thisbycontrolledandmonitoredfunctions

software-controlledthetorelatedareequipment
toassignedchannelsinput/outputtheoffunctions

center.workcorrespondingthe

5.238 mayandtypicalaredescriptionsThese
3,Partinexplainedreasonsthefordiffer,

aninencounteredcentersworkactualthefrom
4ESStheonbasedare21and1Figuresoffice.

3.PartindefinedcentersworkSwitch

5.239 allininvolveddirectlyarecentersWork
contains9Partactivities.maintenance

torelateddirectlyinformationcenterworkadditional
activities.maintenance
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120 V AC,  -24 V, 

MSCAN, MSD

c d

ALARMS

LOCAL NETWORK

DISPLAY (CONSOLE

REMOTE NETWORK

DISPLAY (CONSOLE
OR WALL) (NOTE 1)

MISCELLANEOUS
COMMON EQUIPMENT

ACCESS

TRUNKS

MANAGEMENT

MANAGEMENT

OR WALL)

FRAME(S)
(NOTE 2)

TEST

DISPLAY CONTROL FRAME

STATUS

DISPLAY TELEMETRY FRAME

INPUT/OUTPUT TERMINALS

STATUS

STATUS

51A AND/OR 51AL6 TEST

INPUT/OUTPUT TERMINALS

ALARM GRID DISPLAY PANELS

TEST AND

CONTROL

SIGNALS

INPUT/OUTPUT TERMINALS

MISCELLANEOUS SIGNAL

DISTRIBUTOR POINTS (MSD)

DISTRIBUTOR POINTS (USD)

NETWORK MANAGEMENT

NETWORK MANAGEMENT

POSITIONS

MISCELLANEOUS SCAN

(4-WIRE VOICE FREQUENCY LINES)

NETWORK MANAGEMENT CENTER (NMC)

TRUNK OPERATIONS CENTER (TOC)

120 V AC, +24 V, -24 V, -48 V

12
0 

V
 A

C
, +

24
 V

,

CONTROL

(NOTE 1)

(NOTE 2)

(NOTE 3)

POINTS (MSCAN)

UNIVERSAL SCAN
POINTS (USCAN)

UNIVERSAL SIGNAL

SCAN AND SIGNAL

ACKNOWLEDGE SIGNALS

REPEATED PROCESSOR

MACHINE CONGESTION

LEVELS TRANSMITTED

OUTPUT CHANNELS

OUTPUT CHANNELS

TEST ACCESS TRUNKS

TO/FROM

TERMINAL

EQUIPMENT
DISTRIBUTOR

POINTS

INTERFACE

TO/FROM RELATED

FROM MISCELLANEOUS
SYSTEMS AND FRAMES

FROM POWER
DISTRIBUTION

TO MISCELLANEOUS

CONFIGURATION

INPUT/OUTPUT
CHANNELS

MSCAN, MSD

USCAN, USD

ALARM STATUS

ALARMS

TO/FROM REMOTE

4 ESS SWITCH

120 V AC, +24 V, -48 V

STATUS

-48 V

TO
SHEET

2

SYSTEMS AND 

-2
4 

V
, -

48
 V

A
LA

R
M

S

a

b

a

c

d

b

c

a

c

d

A
TO/FROM

1A/1B PROCESSOR

1A/1B PROCESSOR INPUT/

TO/FROM 1A/1B

1A/1B PROCESSOR

TOPAS INPUT/

OFFICE

PROCESSOR

SYSTEMS

SYSTEM

FRAMES

3)of1(SheetDiagramBlockFunctionalEquipment—SupportandCentersWork21.Figure
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PROCESSOR

(FIG. 1) 

MANUAL CONTROL

OUTPUT CHANNELS

MASTER CONTROL CONSOLE

INPUT/OUTPUT TERMINALS

TO/FROM 1A/1B

MAINTENANCE OPERATIONS CENTER (MOC)

FROM MISCELLANEOUS

SYSTEMS AND FRAMES

PROCESSOR
(FIG. 1)

FROM MISCELLANEOUS

SYSTEMS AND FRAMES

TO/FROM RWC

(NO. 2 SCCS)

(FIG. 21)

(FIG. 21)

ALARM STATUS

STATUS AND MANUAL

OUTPUT CHANNELS

ALARM STATUS

NO. 2 SCCS DIAL-UP

OUTPUT CHANNEL

OUTPUT CHANNEL

INPUT/OUTPUT CHANNEL

ALARMS

3B COMPUTER INPUT/

3B COMPUTER INPUT/

120 V AC, +24 V

CONTROL

c

d

CENTERALIZED ARRANGEMENT

ALARM GRID DISPLAY PANELS

MASTER CONTROL CONSOLE

INPUT/OUTPUT TERMINALS

ALARM GRID DISPLAY PANELS

INPUT/OUTPUT TERMINAL

INPUT/OUTPUT TERMINAL

REMOTE WORK STATION

1A/1B PROCESSOR INPUT/TO/FROM 1A/1B

MAINTENANCE OPERATIONS CENTER (MOC)

TERMINAL EQUIPMENT CENTER (TEC)

MACHINE ADMINISTRATION CENTER (MAC)

INPUT/OUTPUT TERMINALS (MOBILE)

PROCESSOR

(FIG. 1) 

TO/FROM RELATED

TO/FROM RELATED

SYSTEMS (FIG. 23)

SYSTEMS (FIG. 23)

PROCESSOR (FIG. 1)

A

OUTPUT CHANNELS

OUTPUT CHANNELS

OUTPUT CHANNELS

CMS INPUT/

OUTPUT CHANNELS

STATUS AND

120 V AC

ALARMS

120 V AC

STATUS

c

d

ALARMS

NETWORK MAINTENANCE DISPLAY
(CONSOLE OR WALL) (NOTE 1)

INPUT/OUTPUT TERMINALS

INPUT/OUTPUT TERMINALS

FIXED AND MOBILE
INPUT/OUTPUT TERMINALS

c

d
FROM
SHEET 1

1A/1B PROCESSOR INPUT/
TO/FROM 1A/1B

1A/1B PROCESSOR INPUT/

TO/FROM 1A/1B

ALARMS

120 V AC +24 V 
c

d

1A/1B PROCESSOR INPUT/

TOPAS INPUT/

3)of2(SheetDiagramBlockFunctionalEquipment—SupportandCentersWork21.Figure
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MSCAN - MISCELLANEOUS SCAN POINTS

USCAN - UNIVERSAL SCAN POINTS

  USD - UNIVERSAL SIGNAL DISTRIBUTOR POINTS

  MSD - MISCELLANEOUS SIGNAL DISTRIBUTOR POINTS

 1. THE NETWORK MANAGEMENT DISPLAY TELEMETRY FRAME IS

    AN OPTIONAL FRAME. THIS FRAME IS PROVIDED WHEN THE  

    DISTANCE BETWEEN THE NETWORK MANAGEMENT CONTROL
    FRAME AND THE NETWORK MANAGEMENT DISPLAY (CONSOLE

    EQUIPMENT FOR THE 51AL6 TEST POSITION IS MOUNTED

    IN OFFICE ENGINEERED MISCELLANEOUS FRAME. SUPPORT

    EQUIPMENT FOR 51A TEST POSITIONS IS MOUNTED IN A

    DEDICATED MISCELLANEOUS COMMON EQUIPMENT FRAME WHICH

    CAN SUPPORT A MAXIMUM OF TEN 51A TEST POSITIONS PER

    SWITCH INTERNATIONAL SWITCHING CENTERS ONLY. SUPPORT

 2. THE 51AL6 TEST POSITION IS INSTALLED IN 4 ESS

    OR WALL) EXCEEDS 500 CABLE FEET.

    CONTROL AREA.

 3. WHEN OFFICE IS EQUIPPED WITH THE REMOTE MAINTENANCE

    SYSTEM-D2, THE TOC TRUNK WORK STATIONS CONSIST ONLY

TO/FROM 

SERVED

SWITCH

(FIG. 1)
OFFICES 

4 ESS 

STATUS, CONTROL,

AND ALARM

TELEMETRY SIGNALS

INPUT/OUTPUT

CHANNELS

INPUT/OUTPUT

CHANNELS

c

d
ALARMS

3B COMPUTER

OFFICE DEDICATED AND SHARED
INPUT/OUTPUT TERMINALS

NO. 2 SWITCHING CONTROL

NETWORK MAINTENANCE CENTER

CENTER SYSTEM(S)

120V AC
+24V

NOTES: LEGEND:

1A/1B PROCESSOR

    OF CMS/TOPAS INPUT/OUTPUT TERMINALS AND TELEPHONE SETS.

TOPAS - TESTING, OPERATIONS, PROVISIONING,

AND ADMINISTRATION SYSTEM

3)of3(SheetDiagramBlockFunctionalEquipment—SupportandCentersWork21.Figure

CenterOperationsMaintenanceA.

5.240 OperationsMaintenanceofnumberA
aredevicesinterfacesystem(MOC)Center

infunctionsfollowingtheperformtoprovided
network,divisiontimeProcessor,1Btheofsupport

equipment—terminalterminalcontrolcommonand
Processor:1Bthetoconnectswhichequipment

statussystemofSurveillance

andrepair,testing,forsystemtheofControl
configurationequipment

performancesystemofAnalysis

Acceptance

coordinationGrowth

maintenanceRoutine

Repair.

5.241 234-105-000,toRefer SystemMOC
Devices,Interface concerninginformationfor
interfaces.input/outputthe

5.242 ConsoleControlMasterSwitch4ESSThe
generalprovidewhichindicatorscontains

systemoverallandProcessor1Btheofindications
aprovideconsoletheonControlsperformance.

basictheovercontrolmanualexercisingofmeans
Processor.1Athethroughfunctionssystem
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displayvideotheon(commands)PokesEntering
forcapabilitiessimilarprovideskeyboardterminal

processor.1Bthe

5.243 channels(I/O)input/outputSeveral
TheMOC.theinterminalsdataatterminate

channelsinput/outputtheseoffunctionscombined
MOC.theofdefinitiontheinfactorsignificantaare

arefunctionsassignedandchannelsI/OThese
234-100-021,indiscussed SystemInput/Output

Description I/OMOC21,FigureinillustratedAs.
3BandProcessor1Bthewithinterfacechannels

andchannelsProcessor1BTheComputers.
moreaprovideterminalsassociated

masterthethancontrolsystemcomprehensive
theseusesProcessor1BTheconsole.control

statusanderrordetailedoutputtochannels
indicatorsaudibleandvisualsupporttomessages

alarms.and

CenterEquipmentTerminalB.

5.244 system(TEC)CenterEquipmentTerminal
theperformtoprovidedaredevicesinterface

functions:officeSwitch4ESSfollowing

Acceptance

coordinationGrowth

maintenanceRoutine

Repair

implementation.orderCircuit

5.245 234-104-000,toRefer InterfaceSystemTEC
Devices interfacesinput/outputfor,

information.

5.246 mayTECtheoffices,Switch4ESSlargeIn
controlTECseveralintosubdividedbe

tentoupcontaincanareacontrolEachareas.
isportOnechannels.input/outputTECofports
deskaofconsistsandportcontrolaasdesignated

aandprinter,hard-copyand 40DATASPEED
mobileofconsistportsremainingTheterminal.

40DATASPEED assignedisTECTheterminals.
1BandTOPASorConnectVu/CMSspecific

itsfulfilltoorderinchannelsinput/outputProcessor
Thischannel.belt-lineaistheseofOnefunctions.

communicatetopersonnelTECenableschannel
pointsvariousfromProcessor1Bthewith

theofareaoperatingequipmentthethroughout
orCMSthewithinterfaceinput/outputTheoffice.

manytoaccessconvenientaprovidesTOPAS
theinterminatingtrunksforfeaturesmaintenance

channelinput/outputTheseoffice.Switch4ESS
21.Figureinillustratedareinterfaces

(TOC)CenterOperationsTrunkC.

5.247 devicesinterfacesystemhasTOCThe
followingtheperformtousedarewhich

functions:

controlstatusTrunk

failurestrunksectionalizingandTesting

coordinationrepairTrunk

testingtrunkRoutine

analysisperformanceTrunk

turnupandtestingordercircuitEnd-to-end

torelatedworkimprovementService
attempts.ineffective

5.248 abyimplementedarefunctionsThese
automaticandmanualofcombination

ConnectVu/CMStheassuchtoolsusingmethods
theconcerninginformationDetailedTOPAS.or

234-103-015,inprovidedisoperationsTOC TOC
GuidelinesOperating 234-103-000,toreferAlso.

Devices,InterfaceSystemTOC informationfor
interfaces.input/outputtheconcerning

5.249 TOCthedescribeparagraphsfollowingThe
4E10Thepositions.test51Awithequipped

replacementoptionalthesupportsprogramgeneric
testanalogassociatedandpositionstest51Aof

System-MeasurementRemotethewithequipment
servetodesignedisRMS-D2The(RMS-D2).D2

measurementtransmissiontrunkprimarytheas
or4E10withequippedSwitch4ESStheforsystem

allprovidesRMS-D2Theprograms.genericlater
test51AtheviaprovidedcurrentlyfunctionsTOC

measuresandgeneratesRMS-D2Theposition.
enteredcommandstoresponseinsignalstest

TOCservingterminalsinput/outputviainteractively
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providesalsoRMS-D2Thestations.worktrunk
torequiredfunctionstestanalysisbit-errornew

(CSDC)CapabilityDigitalSwitchCircuitsupport
TOCeachposition,test51AtheUnlikeservices.

input/outputanofonlyconsistsstationworktrunk
associatedtheviaRMS-D2thetolinkedterminal
Testing,or(CMS)SystemMaintenanceCircuit

AdministrationandProvisioning,Operations,
settelephonetwo-wayaand(TOPAS),System

viaRMS-D2thetolinkedspeakermonitor-onlyand
links.voicebandtwo

5.250 controlTOCintosubdividedisTOCThe
oneofconsistsareacontrolEachareas.

Eachpositions.testninetoupandpositioncontrol
andpositiontest51Aaofconsistspositiontest

provideswhichterminalinput/outputanincludes
TheTOPAS.orConnectVu/CMSthetoaccess

positionsallforresponsibilityhaspositioncontrol
ConnectVu/CMSThrougharea.controlthewithin

workmonitorcanpositioncontroltheTOPAS,or
obtainandloads,workredistributeflow,

reports.administrative

5.251 twowithprovidedisareacontrolEach
andchannelsinput/outputadditional

21,FigureinillustratedAsterminals.associated
Processor1Bthetoaccessprovidechannelsthese

orCMSTheTOPAS.orConnectVu/CMSand
Theprinter.receive-onlyauseschannelTOPAS

variousinputtousedarechannelsProcessor1B
Trunkstatus.operatingtrunkconcerningdata

Achannels.theseviaoutputbecandatatrouble
input/outputTOCtheofdescriptioncomplete

234-100-021,inprovidedischannels Input/Output
DescriptionSystem .

5.252 initiatetousedispositiontest51AThe
trunksontestsvariousperformandaccess

cantrunksTheoffice.Switch4ESSatoconnected
thevianetworkswitchingthethroughaccessedbe

test51AEachequipment.interfaceterminal
trunks.test-accessthreewithprovidedisposition

voicebandthetoconnecttrunkstest-accessThese
asappearandbankchannelD4orframeinterface

4ESSthetotrunksMF-pulsingwink-start,incoming
receivecantrunkstest-accessthreeAllSwitch.

theseofTwoSwitch.4ESSthetocalls101-type
TAT1,andTAT0designatedtrunks,test-access

fortrunkstollaccessormonitortousedbecan
thirdTheposition.test51Atheatpurposestesting

providedisTAT2,designatedtrunk,test-access
oftypethisIncalls.101-typeforexclusively

issplitormonitoredbetotrunktheoperation,
51Atheatorterminalinput/outputtheatidentified
toterminalthisviaenteredisDataposition.test

ConnectVu/CMStheintrunkdesignatedaactivate
test51AatotrunkthisconnectandTOPASor

orConnectVu/CMSThetrunk.accesstestposition
viaProcessor1BthewithcommunicatesTOPAS
trunkforwardsandchannelsinput/outputdedicated

1BTheProcessor.1Bthetodataidentificationtest
networkswitchingtheconfiguresturn,inProcessor,

test51Athetotrunkidentifiedtheconnectto
51AtheprovidesThistrunk.accesstestposition

trunks.toaccessmaintenancewithpositiontest
1Bthemanner,thisintrunkstestingWhen

statusmaintenanceappliesalsoProcessor
thetotest,undertrunktheconcerninginformation,

1processorsignalviapositiontest51A
Thispoints.distributorsignalmiscellaneous

viapositiontest51Athetopresentedisinformation
scanMiscellaneouspanel.lamppositiontesta

functionstesttrunkimplementtousedarepoints
aofusetheThroughProcessor.1Btheinvolving

51Atheability,outpulsingsignalingmultifrequency
test-accesstwotheusecanoperatorpositiontest

ofmodethisInoffices.distantaccesstotrunks
forusedaretrunkstest-accesstheoperation,

testcoordinatetopurposesvoice-communication
scananddistributorsignaluniversalTheactivities.

provides1processorsignalthewithinterfacepoint
thesupporttointerfacesignalsupervisorya

ability.outpulsingmultifrequency

5.253 awithinterfacesalsopositiontest51AThe
asframeequipmentcommonmiscellaneous

variouscontainsframeThis21.Figureinshown
tousedequipmentgeneratingtoneandsignal
Thetests.trunkpositiontest51Avarioussupport

alsoframeequipmentcommonmiscellaneous
transmissionwithassociatedequipmentcontains

measuringsuppressorechoandmeasuring
systems.

CenterAdministrationMachineD.

5.254 is(MAC)CenterAdministrationMachineThe
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fordevicesinterfacesystemwithprovided
4ESSaofadministrationgeneraltheimplementing

includeabilitiesadministrationTheseoffice.Switch
following:the

inputassemblerdataofficeofPreparation
assignmentofficeinitialforforms

receivedrequestsordercircuitofCompletion
bureauprovisioningcircuitthefrom

basedataandadministrationofAssumption
theseforresponsibilitiescoordination

systemssupport

forresponsibilityoverallofAssumption
messageschangerecentofentrysuccessful

implementationandautomaticofMonitoring
androll-forward,rollback,manualof

requiredarewhichproceduresreinitialization
interruptssystemofresultaas

plantandtrafficofAdministration
appropriatetodatarouteandmeasurements

users

anddataoperatingvariousofCollection
operatingSwitch4ESStoreportsdistribute

groups

coordinatingandscheduling,Planning,
adverseminimumwithgrowthsystem

operationsystemonimpact

beingisequipmentSwitch4ESSEnsuring
efficientlyused

qualityandadequacy,availability,Monitoring
announcements.recordedof

5.255 MACtheconcerninginformationDetailed
234-102-015,inprovidedisoperations MAC

GuidelinesOperating 234-102-000,toreferAlso.
Devices,InterfaceSystemMAC informationfor

interfaces.input/outputtheconcerning

5.256 specificassignedisMACThe
1BandTOPASorConnectVu/CMS

itsfulfilltoorderinchannelsinput/outputProcessor
Processor1BTheresponsibilities.assigned

andoperationschangerecentforusedisinterface
orConnectVu/CMSThemeasurements.traffic
ordercircuitimplementtousedisinterfaceTOPAS

requirealsofunctionsMACTheadministration.
networktheonpresentedinformationtoaccess

Whenunit.wallorconsoledisplaymanagement
theand(NMC)CenterManagementNetworkthe
frompersonnelroom,sametheinlocatedareMAC
wallorconsoleNMCtheusecancentersworkboth

locatednotarecentersworktwotheseWhenunit.
awithprovidedisMACthearea,samethein

orconsoledisplaymanagementnetworkseparate
input/outputtheofdescriptioncompleteAunit.wall

234-inprovidedisMACthetoassignedchannels
100-021, DescriptionSystemInput/Output .

CenterManagementNetworkE.

5.257 is(NMC)CenterManagementNetworkThe
devicesinterfacesystemwithprovided

functions:followingtheperformtousedarewhich

fornetworktollinterfacingtheMonitor
problemspotentialorexisting

troublenetworkInvestigate

callsofroutingovercontrolmanualExercise

functions.managementnetworkPerform

5.258 temporarilybecanabilitiesNMCSelected
someIncenters.workothertotransferred

NMCtheofallorsomeoffices,Switch4ESS
anothertoassignedpermanentlyarefunctions

aroundcenterednormallyisNMCThecenter.work
walland/orconsoledisplaymanagementnetworka

Processor1BwithprovidedalsoisNMCTheunit.
toterminalsassociatedandchannelsinput/output

1BThebase.dataProcessor1Btheaccess
investigatetoaccessedisbasedataProcessor

Detailedcalls.ofroutingthecontrolandtroubles
isoperationsNMCtheconcerninginformation

234-101-015,inprovided OperatingNMC
Guidelines 234-101-000,toreferAlso. NMC

DevicesInterfaceSystem informationfor,
devices.input/outputNMCtheconcerning

5.259 throughoutdiscussedasand21FigureIn
theincludesNMCthedocument,this

theandframecontroldisplaymanagementnetwork
frame.telemetrydisplaymanagementnetwork

NMC.theofpartactuallynotareframesThese
functionalclosetheirofbecauseHowever,
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areframestheseNMC,thewithrelationship
SwitchESS4Inpurposes.descriptiveforincluded

separateawithprovidednotarewhichoffices,
controldisplaymanagementnetworktheNMC,

managementnetworkoptionaltheandframe
providetofurnishedareframetelemetrydisplay

Switch.4ESSthebyrequiredasinterfacesdisplay

5.260 consoledisplaymanagementnetworkThe
alertingofmeansaprovideunitwalland

troublepossibletopersonnelmanagementnetwork
lampcontainunitwallandconsoleTheconditions.
alarmaudibleanandindicators,numericindicators,
unitwallandconsoleThefunction.thisachieveto

managementnetworkthefrominputtheirreceive
bemustdevicesdisplayTheframe.controldisplay

frame.thisoffeetcable500withinlocated
theinunitsdistributionremoteandTelemetry

areframetelemetrydisplaymanagementnetwork
exceeded.isdistancethisifrequired

5.261 controldisplaymanagementnetworkThe
controlwhichcircuitsthecontainsframe

Thesedevices.displayremoteandlocaltheboth
thefrominputtheirreceivecircuitscontroldisplay

signalmiscellaneoustheviaProcessor1B
or1processorsignalthewithinterfacedistributor

ofcapableonlyarecircuitscontroldisplayThese2.
withinlocateddisplaysunitwallorconsoledriving
displaymanagementnetworktheoffeetcable500

theexceeded,isdistancethisWhenframe.control
networkthetoroutedaresignalscontroldisplay

aviaframetelemetrydisplaymanagement
containsframetelemetryThecircuit.telemetry

driveandsignalstheseconvertcanwhichcircuits
networkTheunit.walland/orconsolethe

sendalsocanframecontroldisplaymanagement
forunitstelemetryremotetosignalsstatus
offices.distantatdevicesdisplaytoapplication

5.262 controldisplaymanagementnetworkThe
dynamicofnumberacontainsalsoframe

transceiversThesetransceivers.controloverload
controloverloaddynamicforinterfaceanasserve

exchangedsignalsacknowledgeassociatedand
offices.distantandProcessor1Athebetween

variousindicatesignalscontroloverloadDynamic
byusedareandcongestionmachineoflevels

traffic-handlingthemonitortoofficesswitching

oflevelsVariousoffices.interconnectingofability
indiscussedaresignalscontroloverloaddynamic

generic4E18theWith8.Partindetailgreater
theandremovedaretransceiverstheseprogram,

transmit,tocapabilitymanagementnetwork
controloverloaddynamictorespondandreceive,

(DP)dial-pulseand(MF)multifrequencyforsignals
removed.istypessignaling

5.263 transceiver,overloaddynamictheWithin
aresignalscontroloverloaddynamic

1Athefrominputofresultaasgenerated
viaappliedareinputsTheseProcessor.

reflectwhichpointsdistributorsignalmiscellaneous
traffic-handlingremainingandlevelstrafficcurrent

seriousexperiencesProcessor1AtheIfability.
repeatedageneratesProcessor1Athedifficulty,

thetoappliedWhensignal.configurationprocessor
frame,controlanddisplaymanagementnetwork

dynamiclevelhighestthecausessignalthis
thetosentbetosignalcontroloverload

overloaddynamicThisoffices.interconnecting
toofficesinterconnectingthecausessignalcontrol

theInoffice.Switch4ESSthearoundtrafficroute
themalfunction,Processor1Atotalaofevent

cansignalcontroloverloaddynamiclevelhighest
managementnetworktheatmanuallyinitiatedbe

levelhighesttheWhenframe.controlanddisplay
antosentissignalcontroloverloaddynamic

managementnetworktheoffice,interconnecting
congestionmachineaappliesframecontroldisplay
indicatetoProcessor1Athetosignaltransmitted
causesturn,inProcessor,1AThecondition.this

consolecontrolmastertheonlampappropriatean
acknowledgecontroloverloadDynamiclight.to

toappliedareofficesinterconnectingfromsignals
frame.controldisplaymanagementnetworkthe
1BthebydetectedaresignalsAcknowledge

points.scanmiscellaneousthroughProcessor

5.264 transceiverscontroloverloaddynamicThe
controloverloaddynamicreceivealso

signalsTheseoffices.interconnectingfromsignals
forcongestionmachineofstagesvariousindicate

TheseSwitch.4ESSthewithinterfacethatoffices
theviaProcessor1Athetoappliedaresignals

pointscanmiscellaneousprocessorsignal
theseacknowledgesProcessor1ATheinterface.

theviasignalscontroloverloaddynamic
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thewithinterfacedistributorsignalmiscellaneous
frame.controlanddisplaymanagementnetwork

tosignalsacknowledgeappliesturn,inframe,The
NMCTheoffice(s).interconnectingappropriatethe

variousofappraisedarepersonneloperating
controloverloaddynamicoutgoingandincoming

NMCtheviaorunitwallorconsoletheviasignals
channels.input/output

Center—OperationsMaintenanceF.
ArrangementCentralized

5.265 theofarrangementcentralizedThe
(MOC)CenterOperationsMaintenance

functions.workTECandMOCon-sitetheprovides
theforfacilitybackupandsupporttheisMOCThe

self-becanandfacilitiescenterworkcentralized
thedescribed,previouslyMOCtheLikesupporting.

acontainsMOCtheofarrangementcentralized
1Athecontroltousedconsolecontrolmaster

tousedisterminalvideoMCCTheProcessor.
terminalsInput/outputProcessor.1Bthecontrol

3Bthewithcommunicatingforprovidedalsoare
ascomplexes,servicesnetworkandComputer
withinterfacedeviceinput/outputAnapplicable.

minicomputerfacilitymaintenancecentralizedthe
automatedtoaccesswithMOCtheprovides

aids.maintenancecentralized

CenterMaintenanceNetworkG.

5.266 performcanCenterMaintenanceNetworkA
control,surveillance,maintenanceswitching

4ESSofnumberaforfunctionsanalysisand
centermaintenancenetworkEachoffices.Switch

ControlSwitching2No.moreoroneofconsists
input/outputcertainand(SCCSs)SystemsCenter

aredevicesinput/outputtheseofCertaindevices.
areothersoffice—whileservedeachtodedicated

234-toReferoffices.servedallamongshared
106-000, Devices,InterfaceSystem informationfor

theconcerning

networkthebyprovideddevicesinput/output
center.maintenance

5.267 minicomputer-basedaisSCCS2No.Each
acontrolandmonitorcanthatsystem

thelikeofficesprogram-controlledstoredofnumber
andchannelsinput/outputSpecificSwitch.4ESS

theofeachbetweeninterfacedaredatatelemetry
maintenancenetworktheandofficesserved

computer-aidedprovidessystemThiscenter.
receivedmessagesinput/outputtheofanalysis

190-110-110,toReferoffices.servedthefrom No.
DescriptionApplication,CommonSCCS2 afor,
equipment.SCCS2No.theofdescription

SystemsRelated

5.268 systemsrelatedthreearefollowingThe
thetoaidsmachineautomatedapplywhich
becanandmaintenanceandtestingtrunkoftask

office.Switch4ESSdomesticaintointegrated

System.MaintenanceCircuit

andProvisioning,Operations,Testing,
(TOPAS)SystemAdministration

onReportingAutomaticCentralized
Trunks-2.

5.269 bothinterfaces,theirandsystemsThese
Switch,4ESSthetoexternalandinternal

shownasparagraphssubsequentindescribedare
inprovidedissystemrelatedAnother22.Figurein

issystemThiscenters.switchinginternational
6.Partindescribed

SystemMaintenanceCircuitA.

5.270 ais(CMS)SystemMaintenanceCircuitThe
iswhichsystemrelatedself-contained

minicomputersavailablecommerciallyofcomprised
CMSTheequipment.peripheralassociatedand

Oneprocessors.independenttwoincludes
whileprocessorprimaryoractiveanasfunctions

Theredundancy.providesprocessorotherthe
Thedisk.magneticbyprovidedismemorymain

becanwhichabilitytapemagneticahasalsoCMS
aaswellasbackupmemorymainaasused
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providesCMSThedata.newinputtingofmeans
andadministrative,test,controlledprocessor

Switch4ESSsimplifywhichfeaturesmaintenance
centerworkSwitch4ESSThemaintenance.trunk

ofnumberaviaCMStheaccesscanpersonnel
Throughchannels.input/outputsoftware-defined

CMS:theofuse

areoperationsmaintenanceCircuit
errorsreducingthereby,simplified,

increasedareproductivityandEfficiency
maintenanceimprovedofusethethrough

abilities

byreducedarecostsMaintenance
automation.increased

5.271 activitiesmaintenancesupportcanCMSThe
CMSTheoffices.Switch4ESSsixtoupfor

Switch4ESSaatcollocatedbenotmayormay
office.

5.272 withinterfaceschannelinput/outputCMSAll
22.Figureinillustratedareequipmentother

andchannelsinput/outputtheseofSome
anprovideterminalsinput/outputassociated

betweeninterfacemachinepersonneloperating
processor.CMStheandcentersworkSwitch4ESS

varioustheinpersonnelbyaccessedisCMSThe
CMSTypicaloffices.Switch4ESSofcenterswork

failureoutputtoisinterfacestheseofuse
worktheinterminalsinput/outputtomessages

providechannelsinput/outputOthercenters.
otherwithinterfacesmachine-to-machine

machine-to-Theseequipment.processor-oriented
asknownalsoarechannelsinput/outputmachine,

withCMStheinterfacelinksdataTheselinks.data
processors.off-lineandmaintenanceother

5.273 associatedwithlinkdataahasCMSThe
interfaceThisProcessors.1BSwitch4ESS

1BindataofficetoaccesswithCMStheprovides
thepermitsalsointerfaceThememory.Processor

outputtoCMStheaccesstoProcessor1B
thisofusesTypicaldata.maintenance-related

follows:asareinterface

identified,aretrunksofstatusMaintenancea.
experiencingtrunksofoverviewanand

provided.isdifficultiesvarious

thetofailurestrunkdetectedSwitch4ESSb.
TheProcessor.1BthebyreportedareCMS

forticketsoutagecreatesturn,inCMS
anonticketstheentersandfailuresreported

worklist.TOCappropriate

canCMS,throughpersonnel,Operatingc.
exercisedarewhichtestsvariousinitiate

Processor.1Btheofcontrolunder

aremaintenancerequirethatTrunksd.
operatingbyservicefromremoved

servicetoreturnedthenareandpersonnel
eliminated.areproblemswhen

theviagainedistrunkatoaccessTeste.
personnel.operatingbynetworkswitching

trunkstheidentifypersonnelOperatingf.
addition,Inconnection.switchaininvolved

istestinguntilinhibitedbecandisconnect
complete.

Switch4ESScontrolpersonnelOperatingg.
troubleshooting.trunkassisttoequipment

5.274 off-followingthewithinterfacesCMSThe
obtaintoprocessorsmaintenanceandline
provisioncircuittodataprovidetoandbasedataits

systems.analysisresultsand

SystemMaintenanceTransmissionCarrier

BureauProvisioningCircuit

TransferRecordsandAssignmentCircuit
System

PlanResultsServiceTrunk

SystemTestInstallation

Assembler.DataOffice

5.275 indiscussedbrieflyareinterfacesThese
paragraphs.subsequent

a. MaintenanceTransmissionCarrier
(CTMS):System enableslinkdataThis

thefortestsinitiatetopersonneloperating
intotroublescircuitputtingofpurpose

atodueisproblemcircuitaIfsections.
operatingoffice,thewithincondition

theassigntoCMSusecanpersonnel
center.workappropriateantotrouble
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b. SystemAdministrationT-Carrier
(TCAS): tomeansaprovideslinkdataThis

trunksconcerninginformationstatusobtain
throughSwitch4ESSthewithinterfacing

systems.T-Carrier

c. Bureau:ProvisioningCircuit CMSThe
link,dataeitherbemayinterfaces

Thisinput.manualortape,magnetic
torelatingdatainputtousedisinterface

interconnectionsandconfigurationtrunk
interfaceoftypeTheoffices.otherwith

andlocationtheondependentisused
circuittheofresponsibilitymanagement

bureau.provisioning

d. (DFC):CenterFacilityDigital This
receive-aonterminateslinkdataoptional
trunkdigitalprovideswhichprinteronly

facilitydigitallocaltoinformationstatus
samethegroups—withinmaintenance

office.Switch4ESStheasbuilding

e. (AFC):CenterFacilityAnalog This
receive-aonterminateslinkdataoptional
trunkanalogprovideswhichprinteronly

facilityanaloglocaltoinformationstatus
samethegroups—withinmaintenance

office.Switch4ESStheasbuilding

f. RecordsandAssignmentCircuit
(CARTS):SystemTransfer interfaceThis

theprovidesCARTStape.magneticviais
CMStheloadinitiallytouseddata

files.equipment

g. (TSRP):PlanResultsServiceTrunk This
outageCMStransmittousedisinterface

ThisTSRP.thebyuseforrecordsticket
dialeddirectaviadailytransmittedisdata

link.datadedicatedthanrather

h. (ITS)—1ASystemTestInstallation
Only:Processor officetheDuring

Switch4ESStheinterval,precutover
available.notisprogramgenericsystem

theofversionaprovidesITStheHowever,
1AtheThroughprogram.generic
personneloperatinginterface,Processor

connections,no-outpulseupsetcan
andunits,interfacevoicebandreconfigure
andscanofstatusthechangeandmonitor

alsoisITSThepoints.distributorsignal
operatingtomessagesoutputtoable

terminals.input/outputviapersonnel

i. (ITS)—1ASystemTestInstallation
Only:Processor officetheDuring

Switch4ESStheinterval,precutover
available.notisprogramgenericsystem

theofversionaprovidesITStheHowever,
1AtheThroughprogram.generic
personneloperatinginterface,Processor

connections,no-outpulseupsetcan
andunits,interfacevoicebandreconfigure
andscanofstatusthechangeandmonitor

alsoisITSThepoints.distributorsignal
operatingtomessagesoutputtoable

terminals.input/outputviapersonnel

j. (ODA):AssemblerDataOffice Through
CMStheinterface,tapemagneticthis

toODAthebyrequireddatasomeprovides
dataofficeSwitch4ESSthegenerate

providesalsoCMSThebase.
theondatadescribeswhichdocumentation
totransmittedistapeloadCMSThetape.
topriorandcutoverinitialbeforeODAthe

increments.growthmajorofcutover

5.276 illustratednotterminals,deviceInput/output
personneloperatinganprovide22,Figurein

andmonitortousediswhichinterfacemachine
CMS.theofmaintenanceandoperationcontrol

CMStheinlocatedaredevicesinput/outputThese
anyforusedbecannotTheycenter.maintenance

activity.maintenance-relatedtrunk

5.277 CMStheconcerninginformationAdditional
234-108-040,incontainedis GeneralCMS

Description.

Provisioning,Operations,Testing,B.
SystemAdministrationand

5.278 andProvisioning,Operations,Testing,The
ais(TOPAS)SystemAdministration

thatsystemrelatedautomated,mechanized,
forsupportmaintenanceandprovisioningprovides

containsdatabaseTOPASTheSwitch.4ESSthe
NOWthetoavailableinformationtrunkingall

commercialausessystemTOPASEachplatform.
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associatedwith(CPU)unitprocessingcentral
systemTOPASTheequipment.peripheral
andadministrativeoperational,provides

opticalassuchfunctions(OA&M)maintenance
fail-overhaveandmirroring,diskback-ups,

areCPU’sTheprocessor.back-upatocapabilities
quadplexandtriplex,duplex,ainorganized
NetworkTOPAS,includethatconfiguration

AcquisitionDataand(NSA),AutomatorServices
orthreeTwo,(DAAS).SystemAdministrationand

back-upainisonetogether;linkedareCPU’sfour
active.areothersthewhilestatus

5.279 maintenancesupportcanTOPASThe
andofficesSwitch4ESStenforactivities

Switch4ESSaatcollocatedbenotmayormay
interfacesinput/output-channelTOPASAlloffice.

22.Figureinillustratedareequipmentotherwith

5.280 internalpacketainterfacesTOPASThe
thetoaccessprovidesthat(PINET)network

4ESSthein(APS)SystemProcessorAttached3B
withTOPAStheprovidesinterfaceThisSwitch.

fromAPS3Bthetoavailabledataofficetoaccess
alsointerfaceThememory.processor1Bthe

outputtoTOPAStheaccesstoAPS3Bthepermits
thisusesTOPASdata.maintenance-related

functions:followingtheprovidetointerface

generationReport

assignmentstrunkAutomatic

controltrunkIn-service/out-of-service

dataequipment4ESSin-serviceComplete
base

processingorderCircuit

managementworkProvisioning

managementworkProvisioning

datadisplayServiceIn

selectionterminationAutomatic

4ESSofdownloadspartialandFull
equipmentlimitedanddataequipment

capabilities.update

5.281 channelsCMS4andCMS2usesTOPAS
Datakitviaaccessedarethat  provideto

functions:followingthe

thefromhandlingmessageAutonomous
4ESS

testing.Manual/demand/automatic

RMS-D2C.

5.282 unittestdigitalmodularaisRMS-D2The
trunkprimarytheasservesthat

4ESStheforsystemmeasurementtransmission
theataccessestrunkusesRMS-D2TheSwitch.

performtolevel)firsttheatsignal(digitalDS-1
testssignalingandtransmission,operational,many

resourcesTestingtrunks.digitalandanalogtheon
accesscircuitwhileRMS-D2,thewithinlocatedare
throughobtainedareroutinesdiagnosticcircuitand
theandSystem-1)Maintenance(CircuitCMS-1

Switch.4ESS

5.283 physicallyusers,allowsRMS-D2The
to(TUT),testundertrunkthefromremote

ontestingmaintenanceandinstallationperform
testingRMS-D2TheSwitches.ESS4oftrunks

terminalintelligentviainvokedarecapabilities
in(TWSs)stationsworktrunktheassuchsystems

andCMS-1aof(TOC)CenterOperationsTrunk
TrunksonReportingAutomaticCentralized

withinterfacessystemRMS-D2The(CAROT).
whichlater)and10program(genericCMS-1

Fivearrangement.TWSintegratedanprovides
RMS-D2.eachtoconnectTWSs
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A

CENTRALIZED
AUTOMATIC 
REPORTING ON 

(CAROT) 2
TRUNKS 

B

INTERFACE

CHANNEL

CMS/CAROT

INPUT/OUTPUT

CAROT DIAL-UP INPUT/OUTPUT CHANNELS

ANALOG FACILITY CENTER

CIRCUIT MAINTENANCE SYSTEM

DIGITAL FACILITY CENTER

AFC

ATME

CAROT

CMS

DFC

TO/FROM WORK CENTERS
AND SUPPORT EQUIPMENT

DATA SETS AS REQUIRED.

AFC AND DFC TERMINATE ON RECEIVE ONLY 

PRINTERS. THESE OPTIONAL CHANNELS ARE

FOR THE SUPPORT OF FACILITY MAINTENANCE

GROUPS LOCATED IN THE SAME BUILDING AS

THE APPLICABLE 4 ESS SWITCH OFFICE.

INTERFACE EQUIPMENT

TO/FROM WORK CENTERS

AND SUPPORT EQUIPMENT

EQUIPMENT
AUTOMATIC TRANSMISSION MEASURING

TRUNKS
CENTRALIZED AUTOMATIC REPORTING ON

TO/FROM
SHEET 1

TO/FROM
SHEET 1

3. INPUT/OUTPUT CHANNELS ARE EQUIPPED WITH 

1. CMS INPUT/OUTPUT CHANNEL INTERFACES WITH 

NOTES:

LEGEND:

2. INTERNATIONAL GATEWAY OFFICES, ONLY.

OR 1A/1B PROCESSOR 

TO/FROM 1A/1B PROCESSOR 

CMS/TOPAS INPUT/OUTPUT CHANNELS 

CMS/TOPAS/1A/1B PROCESSOR INTERFACE CHANNELS 

CIRCUIT

MAINTENANCE

SYSTEM (CMS)/

TESTING,

OPERATIONS,

PROVISIONING,

AND

ADMINISTRATION

SYSTEM (TOPAS)

(NOTES 3 AND 4)

4. CMS MAY SERVE A MAXIMUM OF SIX OFFICES.

TOPAS MAY SERVE UP TO TEN OFFICES

VOICE FREQUENCYVF

TESTING, OPERATIONS, PROVISIONING, AND

ADMINISTRATION SYSTEM

TOPAS

2)of1(SheetDiagramBlockSystems—FunctionalRelated22.Figure
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120 V AC, 208 V AC

A

120 V AC, 208 V AC
B

DIGITAL TRUNK MAINTENANCE DATA

TRUNK MAINTENANCE DATA AND STATUS

DIGITAL TRUNK MAINTENANCE DATA
a

a

120 V AC, 208 V AC, 48 V

TRUNK STATUS

2-WIRE VF LINES

CARRIER TRANSMISSION

T-CARRIER ADMINISTRATION

CIRCUIT LAYOUT BUREAUS

TO DIGITAL FACILITY 

SWITCH RELATED SYSTEMS,

PROCESSORS (AS REQUIRED)

a

ANALOG TRUNK MAINTENANCE DATA

DISTRIBUTION

MAINTENANCE SYSTEM 
(CTMS)

SYSTEM (TCAS)

CENTER (DFC)

(FIG. 1)

TO/FROM REMOTE 4 ESS

TO/FROM METALLIC
FACILITY (FIG. 1)

FROM POWER

TO/FROM
SHEET 2

TO/FROM
SHEET 2

(NOTE 1)

SYSTEM (FIG. 25)

WORK CENTERS, AND 1A/1B

CMS/TOPAS INPUT/OUTPUT CHANNELS

2)of2(SheetDiagramBlockSystems—FunctionalRelated22.Figure
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5.284 trunklocalallowsRMS-D2theAdditionally,
panelLTPanvia—testingandaccess

thewithtestingLocalterminal.accesslocalaand
andanalogofperformancetheallowspanelLTP

testexternalusingbymeasurementsdigital
describedispanelLTPtheviaTestingequipment.
providesalsoterminalaccesslocalThe5.Partin

andtesting,voicebandtesting,datavoiceband
testingservicesdigital with EVSRTP,AMP,the

butresources,DSRTPand without anforneedthe
isterminalaccesslocaltheviaTestingpanel.LTP

4.Partindescribed

5.285 normallySwitches4ESSsupportingOffices
canarrangementThisRMS-D2s.twohave

loadedfullyaofrequirementstestingthehandle
Switch.4ESScircuits)(80,000

ComplexServicesNetwork

5.286 iscomplexservicesnetworkaWhen
interfacestheSwitch,4ESSaatequipped

include:interfacesThese1.Figureinshownasare

maximum,circuits120lines,DS1fivetoUpa.
providecomplexservicesnetworkeachper
network.switchinghostthewithinterfacean

(DSDC)abilitydialingservicesdirectEach
oneonlyrequirescomplexservicesnetwork

line.DS1

terminalCCSthebetweenN-linksTwob.
complexservicesnetworkeachandgroup

1Bthewithinterfacecontroltheprovide
program-controlledstoredProcessor—host

4-wireaofconsistsN-linkEachsystem.
Switch4ESSabetweenlinefrequencyvoice

controllerN-linkanandgroupterminalCCS
complex.servicesnetworkain

servicesnetworkeachfromchannelI/OOnec.
Attachedanonterminatescomplex

Allport.processorI/OSystemProcessor
thusarecomplexesservicesnetwork

theinterminalI/Osingleafromaccessible
portI/OAnCenter.OperationsMaintenance

servicesnetworkeachatavailablealsois
terminalI/Omobileaconnectingforcomplex

1).Figureinshown(not

thefrompointscanmiscellaneousOned.
assignediscategoryalarmoffice-dependent

reporttoframeservicesnetworktheto
ofDetailsalarms.majorsoftware-generated

thetooutputarealarmsmajorsoftwarethe
datacomplexservicesnetworkassociated

andmajorHardware/softwareterminal.
thetoconnectedarealarmsminorhardware

theprovideswhichsystemalarmoffice
alarmvisualandaudibleappropriate

indications.

requirescomplexservicesnetworkEache. −48
framesvariousthetodistributediswhichV

framedistributionpowerabycomplextheof
distributionpoweroftypeTheJ86334B/C.

ispowerwhetherondependsusedframe
J86334Bplant,batteryabysuppliedbeing

isJ86334Cplant,converteraorrequired,is
complexes,eightofmaximumArequired.

becanbuses,powertwoofeachonfour
distributionpowersingleafrompowered

noreliability,ofreasonsforhowever,frame;
theprovidingcomplexestwothanmore

thefrompoweredarefeaturesservicesame
movingTheframe.distributionpowersame
ACV208requiresalsoframediskhead

power.essential

5.287 234-100-205,toRefer ServicesNetwork
ApplicationSwitch4ESSComplex, afor,

servicenetworktheofdescriptioncomplete
equipment.complex

(SCS)SystemCircuitService

GeneralA.

5.288 andAnnouncementServiceImprovedThe
feature(ISAIC)CollectionInformation

receiverannouncement/tonetheimproves
generic4E17TheSwitch.4ESStheofcapabilities

(SCS)SystemCircuitServicetheandprogram
featureThisfeature.ISAICtheprovidehardware

ofmethodeffectivecostaSwitch4ESSthegives
interactionmorerequirethatservicessupporting

Thecustomer.theandnetworkthebetween
offeature(ASR)RecognitionSpeechAutomatic
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furtherprogram,generic4E20withavailableSCS,
andnetworkthebetweeninteractiontheenhances

customer.the

5.289 functional(SCS)SystemCircuitServiceThe
The23.Figureinshownisdiagramblock

controllerscircuitserviceofconsistshardwareSCS
The(SCU).unitscircuitserviceseveraland(SCC)

serviceeachtoconnectcontrollerscircuitservice
The(EB).busextendedopticalanoverunitcircuit

(CDSU)UnitServicesDataCustomoptional
interfaceschannel1DSoverSCUthetoconnects

adjunctAnfeature.ASRtheprovideto
(AAP)processoradministrationannouncement

theforadministrationannouncementprovides
AreaLocaldedicatedaoverSCUeachofdatabase

(LAN).Network

5.290 unitSCStheandcontrollerSCSThe
Thehardware.SCSthehousecabinets

circuitserviceduplexthecontainscabinetSCC
upwithunitcircuitservicesingleaandcontrollers

SCStheiscabinetsecondThepairs.diskfourto
eachSCUs,fourtoupcontainsthatcabinetunit
DataCustomoptionalThepair.disksingleawith

modules.CDSUfivetouphousescabinetServices

5.291 databasewithcompatiblefullyisSCSA
recordedrequiringapplications

announcements.

(SCC)ControllerCircuitServiceB.

5.292 processescontrollercircuitserviceThe
aandProcessor1Bthebetweenmessages

1BthefromMessagesSCUs.16ofmaximum
whichSCCthetoPUBthetravelprocessor

theforfunctionsmaintenancelevelhighprocesses
bufferingandroutingmessageaswellasSCUs

andtablesstoresmemorylargeAfunctions.
messages.buffers

5.293 unittwo-shelfaisSCCduplexThe
Eachcontrollers.identicaltwoofconsisting
thehousesthatshelfsingleaoccupiescontroller

andinterfaceEBinterface,PUBmemory,control,
providedisbackplanesingleApacks.circuitpower

shelves.bothfor

(SCU)UnitCircuitServiceC.

5.294 receives(SCU)unitcircuitserviceThe
SCUthealertsSCC,thefrommessages

thesetsandmessages,thedecodetoprocessor
messages.thesetorespondtoregisterscontrol

circuitofshelfonewithunitsingleaisSCUThe
packs.

5.295 SCUeachoninterfacetrunkingDS120A
forportsinteractive120toupsupports
ToneDualreceivingandannouncementsplaying

tousedbecanthatdigits(DTMF)Multi-Frequency
supportsSCUEachannouncement.theinterrupt

manyinusedannouncementsunique65,535toup
toplaybackdigitshortfromrangingapplications

typemusic-on-holdforannouncementslonger
lengthinvaryannouncementsTheapplications.

arefollowingTheseconds.260to0.5from
SCU.eachofcapabilitiesadditional

channelsmaintenanceEight

(diskstorageofseconds1,500,000toUp
based)

togetherannouncements32toupQueuing
announcementsofhours2toupprovideto

usedfrequentlyandshortStoring
ofseconds1000theinannouncements

tostorageannouncementbasedRAM
timeresponseimprove

thebyinterruptiblearethatAnnouncements
customer

playedarethatAnnouncements
continuously.

5.296 specifiesSCCthefrommessagetheIf
(associatedcollectionrecognitionspeech

SCUtheinpackcircuitafeature),ASRthewith
(T1)DS1aoverdataencodedPCMroutes
DataCustomadjunctantochannelinterface
performscabinetThiscabinet.(CDSC)Services

function.recognitionspeechthe
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+24V, +140V 

SERVICE CIRCUIT

ANNOUNCEMENT
ADMINISTRATION-48V

c

c

TO/FROM
CENTRALIZED

ANNOUNCEMENT
UPDATE SYSTEM

TO SWITCHING

DS1

CONTROL CENTER

X.25

X.25

ALARMS

MSCAN
MSD

-48V

a

b

TIME SLOT
INTERCHANGE

TO/FROM

SHEET 2

TO/FROM
SHEET 2

B

SERVICE 

DS120

(TSI)

PERIPHERAL UNIT BUS (PUB)

CIRCUIT
UNIT
(SCU)

(DS 120 FORMAT)

MISCELLANEOUS

CONTROLLER
(SCC)

PUB

PROCESOR (AAP)

a

b
ALARMS

SYSTEMS AND

TO/FROM

MISCELLANEOUS

OTHER EQUIPMENT

SYSTEM

FROM POWER
DISTRIBUTION

c

SERIAL PCM DATA
(DS1 FORMAT)

DIGITAL
INTERFACE

FRAME
(DIF)

SERIAL PCM DATA

MASTER TIMING

MSCAN, MSD 

ALARMS

MSCAN, MSD 

ALARMS

+24V, +140V 

a

b

c

OPTICAL
EXTENDED

BUS

PUB PUB

LOCAL AREA

ADMINISTRATION

BACK CHANNEL

c
-48V

NETWORK (LAN)
FOR

ANNOUNCEMENT

TO/FROM
DIGITAL

CARRIER
FACILITIES

a

TO/FROM
OTHER

TERMINAL
INTERFACE
EQUIPMENT

b

A

c
+140V, +24V, -24V, -48V

TO/FROM

DISTRIIBUTOR POINTS    MSD
SCAN AND SIGNAL           MSCAN,

ALARMS

MSCAN
MSD

a

b

CUSTOM
DATA

SERVICES
UNIT

(CDSU)

ETHERNET
LAN

DS1
GROUPS

FRAMES

2)of1(SheetDiagramBlockFunctional—SystemCircuitService23.Figure
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B

SHEET 1
TO/FROM

A

SHEET 1

INTERFACE (API)

AUXILIARY AUXILIARY BUS

SYSTEM
TAPE

MAGNETIC

SELECTOR
UNIT

DATA 

RING

3B20

1A/1B PROCESSOR

TO/FROM

TO/FROM

LINKS
SIGNALLING

(DS 120 FORMAT)
SERIAL PCM DATA

(TMS)
SWITCH

MULTIPLEXED
TIME

PUB

BUS

INTERFACE (CNI)
COMMON NETWORK

CHANNEL BUS
DUAL SERIAL

COMPUTER

CHANNEL BUS
DUAL SERIAL

PROCESSOR
ATTACHED

PUB

+24V, +140V 

ALARMS

MSCAN, MSD 

PUB

(DS 120 FORMAT)
SERIAL PCM DATA

c

b

a

2)of2(SheetDiagramBlockFunctional—SystemCircuitService23.Figure
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(CDSU)UnitServicesDataCustomD.

5.297 UnitServicesDataCustomoptionalThe
SpeechAutomaticprovides(CDSU)

DS-120theforcapabilities(ASR)Recognition
cabinetCDSCASCU.awithassociatedchannels

thewithinCDSUsAllCDSUs.fivetouphouses
EachSCU.samethetoconnectCDSCsame

DS-12024forcapabilitiesASRprovidesCDSU
following:theofconsistsCDSUAchannels.

CardProcessor486One

DriveDiskHardOne

CardInterfaceLANEthernetOne

CardSVGAOne

CardSCSIOne

CardsProcessingSpeechAYC50Twelve

CardsInterfaceT1Two

ModuleControlOne

ModulePowerOne

fans.Three

5.298 andcontrolroutesinterfaceLANethernetAn
thebetweenmessagesrecognitionspeech

playbackannouncementanIfSCU.theandCDSC
time,sametheatchanneltheonappearsrequest

speechincomingtheoncancellationecho
SCUTherecognition.speechreliableproduces

todirectlyannouncementencodedPCMthesends
Thechannel.(T1)DS1secondaoverCDSCthe

returnsandcancellationechotheperformsCDSC
SCU.thetobackdataplaybackannouncementthe

playbackannouncementtheroutesthenSCUThe
interface.DS-120thetodata

(HDU)UnitDiskHardE.

5.299 DiskHardmatchedtwosupportsHDUEach
diskhardEachcontroller.poweraandpairs

inSCStheforstorageannouncementprovidespair
diskhardofpairEachfiles.systemtoaddition

circuitdiskhardTN1672theusingpackscircuit
announcement93,000toupstorecanpacks

diskhardofpairEach(approximately).seconds
circuitdiskhardTN1972theusingpackscircuit

announcement478,000toupstorecanpacks
diskhardofpairEach(approximately).seconds

circuitdiskhardTN4000theusingpackscircuit
announcement956,000toupstorecanpacks

toconnectsSCUEach(approximately).seconds
diskfourofmaximumatoupwithHDUoneleastat

shelveslowertwoTheSCU.atoconnectedpairs
hardware.HDUthehousecabinetsSCStheof

AdministrationAnnouncementF.
Processor

5.300 AdministrationAnnouncementThe
announcementprovides(AAP)Processor

buffersandreceivesAAPTheadministration.
thesendsandannouncementsthetoupdates

anisAAPTheSCUs.thetodataannouncement
overSCUsthewithcommunicatesthatunitadjunct

(LAN).NetworkAreaLocaldedicateda

(SCS)SystemCircuitServiceG.
Interface

5.301 tonetworksandbusesusescomplexSCSA
4ESSthewithinterfacesfollowingthemake

Switch.

duplicatedThea. BusUnitPeripheral (PUB)
thewithcommunicatetoSCStheallowsthat

(CC).ControlCentralSwitch4ESS

Ab. linkDS-120bidirectional connectsthat
theinbusesslottimeofpairatoSCUeach

codePulseframe.(TSI)InterfaceSlotTime
fromtransferredisdata(PCM)modulated

perlinkDS-120theoverTSIthetoand
SCU.

c. points(SD)DistributionSignalandScan
powerindividualcontrolandmonitorthat

maintenancebasicaswellasswitches
functions.

d. pointsPulse basicforusedarethat
functions.maintenance

Ae. networkarealocal connectsthat(LAN)
AnnouncementthetoSCUeach

AAPThe(AAP).ProcessorAdministration
thetoupdatesbuffersandreceives
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sendsanddataannouncement
SCU.appropriatethetodataannouncement

Thef. networkISDN toAAPtheallowsthat
AnnouncementCentralthetoconnect

facility.Update

5.302 234-100-130,toRefer CircuitService
DescriptionSystem, completeafor,

SystemCircuitServicetheofdiscussion
equipment.

RingCNI

5.303 whichsubsystemcommonaisringCNIThe
theviaSwitch4ESSthewithinterfaces

Thissystem.processorattachedComputer,3B20
toswitchtheofabilitytheenhancesinterface

oftypesdifferentandamountincreasingthehandle
abilitiesThesenetwork.thebyswitchedbeingdata

hardwareCNIvariousthebypossiblemadeare
issoftwareapplicationCNIThesoftware.and

(APS)computer3BSwitch4ESSthetoadded
softwareapplicationCNIThepackage.generic

functionsperformtoinstructionsspecificprovides
Thisapplication.Switch4ESSthetoapplicable

layers:twointodownbrokenbecansoftware

(CNI)InterfaceNetworkCommon

(IMS).SwitchMessageInterprocess

5.304 software(CNI)InterfaceNetworkCommon
hardwareinterfacelinkandlinksthecontrols

theexitandentertomessages/dataenablesthat
software(IMS)SwitchMessageInterprocessring.

hardware.ringthemaintainingforresponsibleis
circuitryringprovidessoftwareIMSThe

removal/restoralhardwareringdiagnostics,
move‘‘blindly’’toinstructionssoftwaresoftware,

tosoftwareandring,thearoundmessage/data
andringCNIthebetweencommunicationsallow

ringthethrough(APS)Computer3BSwitch4ESS
(RPCN).nodecontrolperipheral

5.305 (APS)Computer3BbasicthetoadditionIn
applicationCNIandpackagegeneric

providetomaintainedaredatabasestwosoftware,
application-dependentanddataoffice-dependent

EquipmentthearedatabasesThesedata.
Applicationanddatabase(ECD)dataConfiguration

(APPECD)dataConfigurationEquipment
respectively.database,

5.306 3BbasictheprovidesdatabaseECDThe
informationhardware(APS)Computer

system.operatingDMERT/RTRtheforrequired
3BthewhenonlyusedisinformationThis

configuration,minimumtheinhostedisComputer
inprocessortherecovertonecessaryisitand

conditions,normalUnderdiagnostics.runtoorder
Thedatabase.APPECDtheusesComputer3Bthe

CNItheofpartasdeliveredisdatabaseAPPECD
thetoessentialisandsoftwareapplication

acontainsdatabaseThissystem.theofoperation
equipagecontainsthattablesdatarelatedofset
hardware.ringCNItheforinformationoptionand

altered—added,areequipment/optionsWhenever
APPECDothers—theandchanged,deleted,

changes.thereflecttoupdatedbemustdatabase

5.307 (APS)Computer3BSwitch4ESSThe
controlandsoftwareringCNIthemaintains
ring.CNIthebyhandleddataofprocessingthe
driven.micro-processorishardwareringCNIMost

toComputer3BtheallowsdesignhardwareThis
performtoprocessingringCNImostfromfreebe

functions.designatedother

5.308 maysystemCNItheenteringmessageA
orkb/s(56linksignalingdigitalaviaenter

isfeatureinterfaceDSOoptionaltheifkb/s64
D-program),generic4E17thewithprovided
(4.8linksignalinganalogorkb/s),(64channel

toaccessgainkb/s)(56linkssignalingDigitalkb/s).
facilitydigitalthetoconnectedbeingbysystemthe
(64linkssignalingDigitalcabinet.(DFA)access
thefromsystemCNIthetodirectlyconnectkb/s)

gainlinkssignalingAnalogbanks.channelD4
thetoconnectedbeingbysystemthetoaccess

thisIncabinet.(AFA)AccessFacilitiesAnalog
thethroughmessageaprocessingofdiscussion

used.islinksignalingdigitalasystem,CNI

5.309 56aviasystemCNItheenteringmessageA
thetoconnectslinksignalingdigitalkb/s

DFAThecabinet.(DFA)accessfacilitydigital
maketonecessarycircuitrytheprovidescabinet
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forloopbacksprovideandtranslationslevelsignal
DFATheaccess.maintenancelinksignaling

digitalincomingtheconvertsalsocircuitrycabinet
ringCNIthebyusableformdigitalatosignal

viasystemCNItheenteringmessageAhardware.
formdigitalainislinksignalingdigitalkb/s64a

hardware.ringCNIthebyusable

5.310 thenissignaldigitalreformattedThe
linkincomingassignedantotransferred
linkAcabinet.(RN)noderingthein(LN)node

functionalthreeintodownbrokenbecannode
areas:

interfaceLink

processorNode

circuit.accessRing

5.311 nodeeachinitialization,systemCNIDuring
codewithdownloadedisLNtheinprocessor
linkeachallowsThis(APS).Computer3Bthefrom

autonomousspecificperformtoabilitythenode
thereceivingUponfunctions.processing

nodelinkincomingthesignal,digitalreformatted
itasmessageeachtranslatesindependently

processor,nodeTheprocessor.nodetheatarrives
destinationthedeterminescode,downloadedvia
messagethetoheaderaassignsandnodelink

toadditionInaddress.destinationthecontaining
alsoheaderassignedtheaddress,destinationthe
lengthandaddressnodelinkincomingthecontains

messageaoflengthThemessage.originaltheof
becausehardwareringCNIthetoimportantis

ainringtheoninsertedseriallyaremessages
beingismessageaAsformat.byte-by-byte

permittedisnodelinkothernoring,theoninserted
operational-messages,Allmessage.ainsertto

headers.assignedaremaintenance-type,andtype

5.312 toreadyisnodelinkincomingtheWhen
theforwaitsitring,theonmessageainsert
inaddressdestinationunassignedandtokenring

addressdestinationunassignedThisheader.its
thearoundtraveltocontinuetotokenthecauses

nodeslinkkeeptoistokentheoffunctionThering.
theonmessagesinsertingsimultaneouslyfrom

itmessage,ainsertcannodelinkaBeforering.
theofoutputtheatarrivetotokentheforwaits

nodethepoint,thisAtnode.linkprevious
tokenthedelaysLNincomingtheofprocessor

Underring.theoninsertedismessagethewhile
forusedis0ringCNIconditions,normal

usedis1ringCNIandmessagesoperational-type
messages.maintenance-typefor

5.313 theoninsertedbeenhasmessagetheAfter
nextthetopassedismessagethering,

nodecontrolperipheralringnode,[linknode
andothers]and(DLN),nodelinkdirect(RPCN),

thereifdeterminetoreadisaddressdestinationthe
thematch,addressnoisthereIfmatch.ais

theonnodenextthetoseriallypassedismessage
messagetheuntilcontinuesprocessThisring.

destinationmatchingawithnodethereaches
withnodethereachesmessagetheWhenaddress.

messagethepermitsnodetheaddress,matchinga
first-in/first-processorsnodeitsintocopiedbeto

memory.(FIFO)out

5.314 viadetermines,processornodeThe
requiresmessagetheifcode,downloaded

toreadyismessagetheiforprocessingadditional
assignedcircuitryframeDFAthetotransmittedbe

additionalrequiresmessagetheIfnode.theto
3Bthebyprocessedismessagetheprocessing,

databaseapplicationstoredusing(APS)Computer
attachednode—linkdirectthebyortranslations

AccessDLN.theincircuitry(DLN-AP)processor
theviaprovidedis(APS)Computer3Btheto

DLNandRPCNtheBothDLN.theorRPCN
3Binterface,ringprocessor,nodeacontain

DLN-AP.aandcircuitry,interface

5.315 destinationRPCNthecontainingmessageA
(APS)Computer3Bthetosentisaddress

containingmessageAprocessing.additionalfor
thetodirectedisaddressdestinationDLNthe

containscircuitryDLN-APThecircuitry.DLN-AP
isthat(DPRAM)memoryaccessrandomdual-port

thatsoftwarespecificapplicationstoretoused
messagesignalspecificperformtoDLNtheallows

theprogram,generic4E18theWithprocessing.
thatmemoryofMB80toincreasedbecanDPRAM

applicationsexpandedornewforavailableis
DLN-Thememory.ofMB16thanmorerequiring
toDLNtheofabilitythewithalongcircuitryAP

DLNtheallowsComputer3Bthewithinterface

156Page 1999March



18Issue234-100-000,PracticesTechnologiesLucent

messages.processinginProcessor1Btheaidto
DLN-theonprocessedbeingismessageaWhile
ring.thearoundtraveltocontinuestokentheAP,

5.316 DLN-APor(APS)Computer3BtheWhen
itring,theonmessageasendtoneeds

nodeDLNorRPCNtheviatokentheseeks
precedingtheatarrivestokentheWhenprocessor.

ismessagetheandstopped,istokenthenode,
travelsseriallymessageThering.theoninserted

theuntilnodetonodefromringthearound
matchingUponmatched.isaddressdestination

ismessageoutgoingTheaddress,destinationthe
node.linkdestinationthetoringthefrommoved

5.317 thetransfersnownodelinkdestinationThe
cabinet.DFAthetomessageoutgoing

theconvertscircuitrycabinetDFAtheAgain,
usableformatdigitalatomessagedigitaloutgoing

4E18Thelinks.signalingcabinetDFAtheby
AccessExtendedanprovidesprogramgeneric

primarythetoroutealternativeanas(E-link)Link
4ESSthethebetweentransferdatatheforA-links

DSOtheIfnetwork.linkdatatheandSwitch
ismessageoutgoingtheused,isfeatureinterface

interfacelinktheinformatusableatoconverted
bankchannelD4thetodirectlytransferredand

aprocessingofdiscussionthisInequipment.
digitalasystem,CNIthethroughmessage

used.wasequipmentassociatedandlinksignaling
associatedandlinkssignalinganalogHowever,

used.becanequipment

5.318 234-100-120AC,or234-100-120toRefer
Systems,SignalingChannelCommon

System(CNI),InterfaceNetworkCommon
ManualDescription ringCNIdetailedadditionalfor,

information.

AlarmPower-RelatedandPower
Circuits

5.319 descriptivefunctionalpoint,thistoUp
toaccordingorganizedbeenhasinformation

2.Partindefinedoriginallyareasequipmentthe
power,Switch4ESSofdiscussionaHowever,
completetorequirediscircuitsalarmandground,

remainingThedescription.functionalthis

levelsystemgeneralacontain5Partinparagraphs
discussion.power

NOTE:
circuitalarmpower-relatedandpowerThis
officesdomesticbothtoappliesdiscussion

centers.switchinginternationaland

5.320 Processor1BconcerningdetailsAdditional
circuits,alarmpower-relatedcircuits,power

254-200-incontainedaremethodsgroundingand
001, Description,GeneralProcessor1A 254-or
301-001, DescriptionGeneralProcessor1B .

InputPowerA.

5.321 power-relatedandpowerSwitch4ESSThe
24.Figureinillustratedarecircuitsalarm

V,240V,208issystemtheforsourcenormalThe
power.ACcommercial3-phase60-Hz,V,480or

engine-drivenbyprovidedispowerACReserve
V,480orV,240V,208supplywhichalternators

ACcommercialwhenpowerAC3-phase60-Hz,
3-60-Hz,V,480only24FigureInlost.ispower
toappliedshownispowerACcommercialphase

ACReservecircuit.distributionpowerACthe
fashion.similarainappliedispower

DistributionPowerACB.

5.322 illustratedcircuitdistributionpowerACThe
threefollowingtheprovides24Figurein
loads.ACsystemthetopowerACofcategories

a. powerACCommercial ACalltosuppliedis
powerlong-termtoleratecanthatloads

calltodegradationnowithinterruptions
voltagesACcommercialVariousprocessing.

fromonlyderivedaresystemthebyrequired
input.ACcommercialV480the

b. powerACEssential alltosuppliedis
processingcalltoessentialloadsACsystem

powershort-termtoleratecanbut
arevaluesACrequiredTheinterruptions.

ACreserveorcommercialthefromderived
thetopowersupplyingiswhicheversource,

system.
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(VALUES AS REQUIRED)

ESSENTIAL AC LOADS

OTHER ESSENTIAL

ESSENTIAL AC

PROTECTED AC

120 V, 60-HZ, 1 PH,

120 V, 60-HZ, 1 PH,

   PERIPHERAL INTERFACE FRAME OF THE 1A PROCESSOR.

1. THE 120 V, 60-HZ, 1 PH, PROTECTED AC AND PART OF THE 120 V, 60-HZ,

   1 PH, ESSENTIAL AC POWER FEEDERS ARE INDIVIDUALLY FUSED AND

   ALARMED IN THE DC POWER DISTRIBUTION UNIT MOUNTED IN MISCELLANEOUS

   FRAME A. OTHER AC ESSENTIAL AC POWER FEEDERS ARE DISTRIBUTED VIA

2. DC POWER TO THE MASTER CONTROL CONSOLE IS SUPPLIED BY THE PROCESSOR

3. MISCELLANEOUS SCAN AND MISCELLANEOUS SIGNAL DISTRIBUTOR POINTS ARE

   CONTROL) VIA THE PERIPHERAL UNIT BUS (NOT SHOWN).

4. THESE FRAMES MUST BE LOCATED IN THE TRANSMISSION EQUIPMENT AREA FOR

   CONNECTION TO THE PROPER GROUND PLANE. THESE FRAMES MUST NOT BE

5. ALARM AND ASSOCIATED MISCELLANEOUS SCAN POINT CONNECTIONS FOR THE

   MISCELLANEOUS TRUNK TEST AND SUPPORT EQUIPMENT ARE OFFICE ENGINEERED.

   SCAN POINTS ARE ASSIGNED FROM THE OFFICE-DEPENDENT CATEGORY.

(AS REQUIRED)

(AS REQUIRED)

OTHER CRITICAL

AC LOADS

AC LOADS

MSCAN

   CONVENTIONAL AC POWER DISTRIBUTION EQUIPMENT.

6. INTERNATIONAL SWITCHING CENTERS ONLY.

LEGEND:NOTES:

ANALOG FACILITY TERMINAL

COMMON CHANNEL INTEROFFICE SIGNALING 

CONSULTATIVE COMMITTEE FOR INTERNATIONAL

TELEGRAPH AND TELEPHONE

MISCELLANEOUS SCAN POINTS

MISCELLANEOUS SIGNAL DISTRIBUTOR POINTS

PHASE

AFT

CCIS

CCITT

MSCAN

MSD

PH

e

g

i

d

f

h

a

ALARMS

MSCAN

c

(SUBSYSTEM)
(SUBSYSTEM)
3B COMPUTER

NOTE 2 A

+140 V

+24 V

120V, 60-HZ, 1 PH,

-48V

-48V

+24V

+6V

-24 V

b

a
(VALUES AS REQUIRED)

AC LOADS

NONESSENTIAL

NONCRITICAL AND(VALUES AS REQUIRED)

120V, 60-HZ, 1 PH,

PROTECTED AC

ESSENTIAL AC

COMMERCIAL AC

ESSENTIAL AC

-48V

b

c

ALARMS

C
O

M
M

E
R

C
IA

L 
R

E
S

E
R

V
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TIME MULTIPLEXED SWITCH

NETWORK CLOCK

e

e

d

g

+24V

+140V

-48 V

SWITCHING NETWORK

INPUT/OUTPUT FRAME

PERIPHERAL UNIT BUS

TIME SLOT INTERCHANGE

INPUT/OUTPUT PROCESSOR

BRANCHING FRAME

FRAME

b

e

d

e

g

d

+24 V

-48V

+140V

+24V

+140V

+24V

(AND OTHERS AS REQUIRED)

BELTLINE DATA SETS

PROTECTED AC

ESSENTIAL AC

INTERFACE EQUIPMENT

DATA SETS (AS REQUIRED)

a

120 V, 60-HZ, 1 PH,

120 V, 60-HZ, 1 PH,

ALARMS

ALARMS

MSD

MSCAN

MSD

MSCAN

MSD

TERMINAL INTERFACE

SIGNALING TERMINAL GROUP

COMMON CHANNEL INTEROFFICE

SIGNAL PROCESSOR 2

EQUIPMENT

SIGNAL PROCESSOR 1 ANDd

e

f

+140V

+24V

-24V

ALARMS

ALARMS

ALARMS

MSCAN

MSD

MSCAN

MSCAN

MSD

COMMON CHANNEL INTEROFFICE

DIGITAL INTERFACE OR

DIGITAL INTERFACE -E1

SIGNALING (CCIS) DATA

DIGROUP TERMINAL

SET FRAME

D4 CHANNEL BANK

d

e

e

g

g

+140V

+24V

+24V

-48 V

-48 V

h

j

j

h

j

h

h

i

j

j

h

i

ALARMS

i

ALARMS

i

ALARMS

i

MSCAN

MSD

MSCAN

MSCAN

MSD

h

i

j

h

i

h

j

i

FROM
SHEET 1

(NOTE 4)

1A/1B PROCESSOR

5)of3(SheetCircuitsAlarmPower-RelatedandPowerSwitch4ESS24.Figure

160Page 1999March



18Issue234-100-000,PracticesTechnologiesLucent

ESSENTIAL AC

ESSENTIAL AC

ESSENTIAL AC

CENTRALIZED AUTOMATIC

REPORTING ON TRUNKS

(CAROT)

208 V, 60-HZ, 3 PH,

120 V, 60-HZ, 1 PH,

120 V, 60-HZ, 1 PH,

METALLIC TERMINAL FRAME

AUXILIARY METALLIC TRUNK

CIRCUIT

h
ALARMS

MSCAN

RELATED SYSTEMS

TERMINAL EQUIPMENT

L-CARRIER TO T1-CARRIER

(LT-1) CONNECTION

820A RINGING, TONE, AND

INTERRUPTER PLANT

MULTIFREQUENCY SIGNALING

FRAME (WITH MFS TEST UNIT)

PHASED ANNOUNCEMENT SYSTEM

TRANSCEIVER AND

LOOP-AROUND TEST UNITS

CONTINUITY CHECK

OPERATION BRIDGED ACCESS

ALARMS

MSCAN
i

MSD

ALARMS

MSCAN

ALARMS

MSCAN
i

MSD

h

j

h

i

h

j

i

SERVICE CIRCUITS AND
TRUNK TEST FACILITIES

a

a

a

g
-48 V

e

g

d

g

+140 V

+24 V

-48 V

-48 V

FROM
SHEET 1

TRUNK (OBAT) (NOTE 5)

5)of4(SheetCircuitsAlarmPower-RelatedandPowerSwitch4ESS24.Figure

1999March 161Page



18Issue234-100-000,

g

g

f

f

g

a

g

ESSENTIAL AC
208 V, 60-HZ, 3 PH,

-48 V

-48 V

-48 V

-48 V

-24 V

-24 V

MISCELLANEOUS SYSTEMS
AND FRAMES

58C LOOP-AROUND UNIT

71J ACCESS PANEL

TONE DETECTOR

COMMON MEASURING

EQUIPMENT AND

MISCELLANEOUS

SHARED UNIT

PRIMARY FREQUENCY

GENERATOR, PATCH &

DISTRIBUTION PANEL

OFFICE ALARM SYSTEM

ALARMS

MSCAN

ALARMS

MSCAN
i

MSD

ALARMS

MSCAN

h

i

h

j

h

i

FROM
SHEET 1

NOTE 6

MILLIWATT REFERENCE GENERATOR

AUXILIARY CARRIER SUPPLY

AND SUPPORT EQUIPMENT
MISCELLANEOUS TRUNK TEST

NETWORK SERVICES COMPLEX

SERVICE CIRCUIT SYSTEM

SERVICE CIRCUIT CONTROLLER

SERVICE CIRCUIT UNIT

-48 V

5)of5(SheetCircuitsAlarmPower-RelatedandPowerSwitch4ESS24.Figure

162Page 1999March



18Issue234-100-000,PracticesTechnologiesLucent

c. powerACProtected ACalltosuppliedis
requirewhichprocessingcalltocriticalloads

ispowerACProtectedpower.uninterrupted
Underpower.ACsingle-phase60-Hz,V120
ACprotectedconditions,operatingnormal

ACcommercialthefromderivedispower
powerACcommercialWhensource.power

ispowerACprotectedinterrupted,is
inverter.DC-to-ACabyprovided

5.323 inillustratedispowerACofdistributionThe
andfeedersACprotectedAll24.Figure

essentialsingle-phase,60-Hz,V120theofsome
andfusedindividuallyarefeederspowerAC

inlocatedunitdistributionpowerACaninalarmed
spareprovidesunitThisA.framemiscellaneous

arefeedersThesefeeders.essentialandprotected
dictatedasgrowthfutureforreservedorassigned

essentialOtherrequirements.officeindividualby
standardutilizefeederspowerACcommercialand

equipment.distributionpoweroffice

DistributionPowerDCC.

5.324 Switch4ESStheforpowerDCPrimary
V+140is1992topriorinstallationsoffice
plantbatteryThisplant.batteryV140abysupplied

distributionpowerDCtheofpartasincludedis
rectifiersPlant24.Figureinillustratedcircuit

orcommercial,V208commercial,V480convert
arebatteriesPlantDC.V140topowerACreserve

rectifierDCV140thetoconnectedpermanently
thewhenpowerDCV140provideandoutput

thetoinputpowerACreserveorcommercial
powersuppliesalsoDCV140Thislost.issystem

protectedprovideswhichinverterDC-to-ACtheto
distributionPowersystem.theforpowerAC

DCV140theconvertplantsconverterbulksystem
to − andV,24V,48 − certainbyrequiredDCV24

plantsconverterbulkSomeframes.equipment
convert − areconvertersbulkTheseV.24toV48

thenearsystemthethroughoutlocatedphysically
theseofPlacementsupply.theywhichframes

low-voltage,keepsofficethethroughoutconverters
Thisminimum.atolengthsbuspowerhigh-current,

ofusepermitsdistributionpowerDCofmethod
ofdistributionformaterialbuseconomicalmore

thethroughoutpowercurrentlowervoltage,higher
office.

5.325 framescertain24,FigureinillustratedAs
toadditioninDCV140withprovidedare

converterbulkthebyprovidedlevelspowerlower
4ESSthetouniqueareframesTheseplant.
convertersDC-to-DCcontainframesTheSwitch.

voltageslow-levelregulatedwellsupplywhich
andV,24V,-48thanother − requiredDCV24

Switch4ESSfollowingTheframe.thewithin
frames notare DC.V140frompowered

frameInput/outputa.

frameprocessorInput/outputb.

AframeMiscellaneousc.

BframeMiscellaneousd.

supportandtesttrunkMiscellaneouse.
framesequipment

framecontroldisplaymanagementNetworkf.

receiverdisplaymanagementNetworkg.
frame.

5.326 inmountedarewhichsubassemblies,The
touniquebenotmayormayframes,these

powerDCtheonlyrequireandSwitch4ESSthe
Theplants.converterbulkthebyprovidedlevels

notdowhichframes,Switch4ESSremaining
frames—systemcommonareDC,V140receive

remoteframe,equipmentcommonmiscellaneous
announcementrecordedframe,linetestoffice

dclower-levelonlyothers—requireandframe,
voltages.

5.327 distributionpowerDCSwitch4ESSThe
toframesequipmenttheconnectssystem

assuresthatmannerainbusespowerthe
criticaltosuppliedalwaysispoweradequate
processingcallcontinuousprovidesThisframes.

powermajoraofeventtheinoperationsystemand
failure.component

5.328 Dual − andV48 + aandPlantsBatteryV24
powerV140forplant415single

4ESSrecentforpowerDCthefurnishrequirements
powerbusBandADedicatedoffices.Switch

thedistributeframes(PD)distribution − andV48
+ V140Theframes.4ESSthetopowerV24

AreathetobussesBandAoversuppliedispower
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V140theofDistribution(ABCS).CentersBus
tobussesBandAthroughisABCsthefrompower
isplantbatteryDCeachtoInputframes.4ESSthe

Onepower.essentialVolt480orVolt208either
eachwithprovidedisbaydistributionAC + V24

and − thetopowerACfurnishtoplantV48
rectifiers.

ControlPowerD.

5.329 fromfeederspowerDCandACofControl
entirelyissystemdistributionpowerthe

busesdistributionthetoappliedisPowermanual.
theandbreakerscircuitofoperationmanualby

distributionpoweratfusesofinstallation
ainbusesthefromremovedisPowerequipment.

byoroperationmanualbyeithermannersimilar
antoduedevicesprotectiontheseofoperation

twoThecondition.overcurrent − twoandV48 +24
andAPlantasdesignatedareplantsbatteryV

andcablesdistributionredusesAPlantB.Plant
utilizesBPlantA.Plantmarkedarethatcontrols
markedbeingcontrolswithcablesdistributionblue

(redAPlantfromcablingpowerDCTheB.Plant
theirtocables)(blueBPlantandcables)

rackscableseparateuseframesPDrespective
racksbetweenfeet6ofseparationminimumawith

time.allat

5.330 commonwithinpowerDCandACofControl
Switch4ESSnoncriticalandframessystem

manualviaaccomplishedalsoisframesunique
fuses.andbreakers,circuitswitches,ofoperation

atopowerofremovalorapplicationInadvertent
impairseriouslynotdoesframesystemcommon

thisForsystem.theofabilitycall-processingthe
powernohaveframessystemcommonreason,

Processor.1Bthewithinterfacescontrolormonitor
areframesthesewithinconvertersDC-to-DCThe
thedownshutthatmonitorsoutputwithequipped

output.faultyaofdetectionuponconverters
power-relatedahaveframessystemCommon

system.alarmofficethewithinterfacealarm
aofeventtheinactivatedarealarmsAppropriate

frame.systemcommonainmalfunctionpower

5.331 whichframesuniqueSwitch4ESSThe
arefunctionssystemcriticalperform

interfacecontrolandmonitorpowerawithprovided

anbecauserequiredisThisProcessor.1Bthewith
afrompowerofremovalorapplicationinadvertent

Processor1Bpriorwithoutframecritical
systemoverallaffectadverselycouldpreparation

monitorandcontrolpowerThisperformance.
signalmiscellaneousviaprovidedisinterface

thewithconnectionspointscananddistributor
specialA2.processorsignalor1processorsignal
framescriticalonprovidedassemblyswitchpower

Processor1Bnotifytopersonneloperatingenables
isstatuspowerinchangeathatprogramscontrol

assemblyswitchthisonlampsIndicatordesired.
toapprovalsignaltoProcessor1Btheenable

switchpowertheSpecifically,change.themake
theprovidecircuitsassociatedandassembly

following:

switchpowerbydisplaystatusvisualA
lamps

abilitypower-downandpower-upmanualA
intosignalserroneousintroducingwithout

systemthe

thethatrequestmanuallytomeansThe
subassemblyorframetheremoveprogram

servicefrom

awhencapabilitypower-downautomaticAn
servicetothreatpotentialaisfaultpower

testalarmpoweraperformtomeansThe
control.programormanualunder

5.332 withequippedareframesProcessor1BAll
circuits.controlandmonitorpowersimilar

signalpower-related,Processor,1BtheHowever,
thewithinprocessedarepointsscananddistributor

Processor.1B

CircuitsAlarmE.

5.333 aregeneral,infeeders,powerACThe
distributionpowerthewithinonlyalarmed

alarmpower-relatedACAn24).(Figuresystem
breaker,circuittrippedfuse,blownafromresults

alternatoranorpower,ACcommercialofloss
theinalarmpower-relatedDCAmalfunction.

blownafromresultssystemdistributionpower
aorfault,rectifierabreaker,circuittrippedfuse,

alarmThesemalfunction.plantconverterbulk
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systemalarmofficethetoforwardedareindications
Figureinindicatedas1processorsignalthetoand

24.

5.334 canalarmspower-relatedofcategoriesTwo
4ESStheinusedframesbygeneratedbe
alarms.minorandalarmsmajorareTheseSwitch.
failurepowerawhengeneratedisalarmmajorA

systemtothreatpotentialorimmediateanpresents
awhengeneratedisalarmminorAoperation.

orimmediatenopresentsbutoccursfailurepower
alarmTheseoperation.systemtothreatpotential

systemalarmofficethetoappliedaresignals
and/orvisualappropriateactivatesturn,inwhich,

pointscanmiscellaneousAalarms.audible
signalor1processorsignalthewithinterface

monitortoProcessor1Btheenables2processor
outputcanProcessor1BThealarms.powerall

assignedcentersworktomessagesappropriate
generatingequipmenttheforresponsibilityhaving

alarm.the

5.335 associatedandassemblyswitchpowerThe
framesSwitch4ESScriticaloncircuits
program-ormanualawithframestheseprovide
manualTheability.testalarmpowercontrolled

theonswitchabyinitiatedistestalarmpower
theactivatestestThisassembly.switchpower

convertersonprovidedlampsalarmpowervarious
alarmpowerprogram-controlledTheframe.thein

thefrompointsdistributorsignalviainitiatedistest
aretesttheofresultsTheprocessor.signal

processorsignalviaProcessor1Bthebymonitored
powertheduringgeneratedAlarmspoints.scan

alarmofficethetoappliednotaretestalarm
framesuniqueSwitch4ESSNoncriticalsystem.

withprovidednotareframessystemcommonand
ability.testalarmpowera

SystemGroundingProtectiveF.

5.336 1BtheandframesuniqueSwitch4ESSThe
containframessubsystemProcessor

powertoleratecannotthatcircuitselectronic
intolerablearethatnoiseandtransients

strayeliminateTocircuits.electromechanical
theframes,theseoutsidegeneratedcurrents

distributionpowerDCassociatedtheandframes
isthatplanegroundaintobondedareframes

groundingThispoint.singleaforexceptisolated
803-500-410indescribedissystem Protective

EquipmentSystem,Ground otherofGrounding.
DCassociatedtheandequipmentandframes

indescribedareframesdistributionpower
802-001-180 SystemGroundProtective and
803-500-150 Practices,Grounding

NewinGroundingSystemTelecommunication
Analogand/orDigitalHavingBuildings
GeneralEquipment,Telecommunication

EngineeringandRequirementsEquipment
Information. forsystemgroundingprotectiveThe

but24Figureindepictednotissystemoverallthe
1BandSwitch4ESSappropriateindescribedis

documents.Processor

Description—Functional6.
SwitchingInternational

Centers

General

6.01 ofdescriptionfunctionalacontainspartThis
foundiswhichequipmentSwitch4ESS only

centers.switchinginternationalin thethatNote
infoundalsois5Partindescribedequipment

functionalThecenters.switchinginternational
thetoaccordingorganizedispartthisindescription

5.Partinidentifiedareasequipmentmajorsame
uniquecenterswitchinginternationaltheOnly

isheadingeachunderapplicableequipment
part.thisindiscussed

6.02 blocksystemacontainnotdoespartThis
tospecificallydedicateddiagram

Theoffices.(ISC)centerswitchinginternational
arepartthisinpresenteddescriptionsfunctional

blockfunctionalaiswhich1,Figurebysupported
touniqueEquipmentSwitch.4ESStheofdiagram

anbyidentifiediscenterswitchinginternationalan
lowerapplicabletheinand1Figurein(*)asterisk

diagramsfunctionalgroupequipmentlevel
1.Figureinreferenced
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6.03 4ESSainrequiredisequipmentUnique
centerswitchinginternationalSwitch

signalingdifferenttheaccommodatetoprimarily
onsignalingThetrunks.internationalonrequired

and5CCITTastoreferredistrunksinternational
requiresignalingoftypesThesesignaling.6CCITT

notarewhichsignalssupervisoryofexchangethe
signaling.domestic-typeinrequired

andsingle-usessignalingline5CCITTThea.
Hz)2600and(2400signalsdual-frequency

Signalinginformation.supervisoryconveyto
ondependingmeaningsdifferenthavetones

theinwhenandsignalingofdirectionthe
occurs.signalthesequencesetupcall

inusedissignalingMultifrequency
tosignalingline5CCITTwithconjunction

signalingmultifrequencyThisdigits.pass
pairedintonessignalingseparatesixuses

thearetonespairedThesecombinations.
signalingdomesticforusedthoseassame

tonesTheseduration.shorteraofarebut
existingbygeneratedordecodedbecan

generators.andreceiversmultifrequency

CCITTtheview,ofpointequipmentanFromb.
domesticoldthetosimilarissignaling6

andformattheHowever,signaling.CCIS
6CCITTinexchangeddatasignalingoftype

internationalIndifferent.issignaling
additionalseveralcenters,switching

accommodatetorequiredarepacksmemory
officeanfromHowever,format.differentthe

isdifferenceprimarytheview,ofpoint
software-oriented.

4ESS Switch

6.04 discussionoperationsystemgeneralThe
interfacesexternalofdescriptionand

toapplicablealsois5Partincontained
centers.switchinginternational

Processor1A

6.05 required.is5PartininformationtheOnly

Computer3B

6.06 required.is5PartininformationtheOnly

EquipmentInterfaceProcessor1A

6.07 required.is5PartininformationtheOnly

EquipmentTerminal

6.08 theonlydescribeparagraphsfollowingThe
iswhichequipmentterminaladditional

switchinginternationalSwitch4ESSinrequired
centers.

BridgedOperatorInternationalA.
TrunkInterofficeAccess

6.09 accessbridgedoperatorinternationalThe
betweeninterfaceanprovides(OBAT)trunk

2-wireandtrunksinternationalanddomestic
operatinginternationalatswitchboards3C/3CL
thoseforprovidedisinterfaceThiscenters.

assistance.operatorrequirethatcallsinternational
internationalthewhenusedisinterfaceOBATThe

thefromdistancefaralocatediscenteroperating
theWhencenter.switchinginternational

areSwitch4ESSandcenteroperatinginternational
isinterfacethiscollocated,areoranotheronenear

facilities.digitalviaprovided

6.10 bridgethree-wayaofconsistsOBATThe
matchingimpedanceprovideswhichcircuit

theinterconnecttorequiredamplificationand
Switch4ESStheandcenteroperatinginternational

OBATEachtrunks.internationalanddomestic
thebetweeninterface4-wireaprovidescircuit

Switch4ESStheandcenteroperatinginternational
4-fromConversioncenter.switchinginternational

operatinginternationaltheatoccurs2-wiretowire
switchboard.thetoconnectiontopriorcenter

6.11 interfacesOBATtheillustrates7Figure
Switch4ESSainincorporatedwhen

OBATindividualEachoffice.gatewayinternational
tollthewithinterface2-trunkaprovidescircuit
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switchingandinterfacevoicebandthevianetwork
atoconnectedbecantrunkEithernetwork.

theondependingtrunkinternationalordomestic
processor.signalthebyOBATthetopulseddigits

thetotrunkstheseconnectsOBATThe
bridge.athroughcenteroperatinginternational

operatinginternationalanenablesbridgeThis
requiredprovidetooperatorswitchboardcenter

fromoperatortheremovesbridgeTheassistance.
aHowever,call.theofcompletionuponcircuitthe

theprovidesinterfacesupervisionandsignaling
monitorgainselectivelytooperatortheformeans

circuit.thetoaccessmonitorandtalkoraccess

6.12 andpointsdistributorsignaluniversalThe
E&Mloopedaprovidepointsscanuniversal

signalSwitch4ESSthewithinterfacesignaling
ringingthefromreceivedring,Audibleprocessor.
trunkoriginatingthetoappliedisplant,toneand

internationalthebyanswerforwaitingwhile
operator.

EquipmentInterfaceTerminal

6.13 also5PartincontainedinformationThe
centers.switchinginternationaltoapplies

somediscusshowever,paragraphs,followingThe
interfaceterminalinexistthatdifferencesminor

switchinginternationalin8)(Figureequipment
centers.

TerminalDigroupA.

6.14 T-acenters,switchinginternationalIn
betweenprovidedbemayinterfaceCarrier
operatinginternationalanandterminaldigroupthe

theinterconnecttousedisinterfaceThiscenter.
operatorwithcenterswitchinginternational

center.operatinginternationalnearbyaatconsoles
isequipmentconversiondigital/analogAppropriate

Notecenter.operatinginternationaltheinprovided
thewhenprovidedonlyisinterfacethisthat

thenearlocatediscenteroperatinginternational
operatinginternationaltheWhenSwitch.4ESS

4ESSthefromdistancesomelocatediscenter
anthroughprovidedisinterfacethisSwitch,

interofficeaccessbridgedoperatorinternational
area.equipmentterminaltheintrunk

ProcessorSignalB.

6.15 switchinginternationalSwitch4ESSaIn
withinterfacesprocessorsignalthecenter,

operatinginternationalaninpositionsoperator
ofnumberaofconsistsinterfaceThiscenter.

miscellaneousaandpointsscanmiscellaneous
scanmiscellaneousThepoint.distributorsignal

tocenteroperatinginternationaltheenablepoints
eachtoappliedtrafficofamountthecontrol

miscellaneousTheposition.operatorindividual
supervisoryaprovidespointdistributorsignal

processorsignalThecapability.exchangesignal
pointdistributorsignalmiscellaneoustheusecan

allthatcenteroperatinginternationalthenotifyto
distributorsignalTheread.beenhavepointsscan

thefromdataupdatedrequesttousedbealsocan
varioustheoncenteroperatinginternational

points.scanmiscellaneous

(CCS)SignalingChannelCommonC.
GroupTerminal

6.16 switchinginternationalSwitch4ESSaIn
processedissignaling6CCITTcenter,

commontheinunitsmemoryadditionalusing
group.terminal(CCS)signalingchannel

NetworkSwitching

6.17 required.is5PartininformationtheOnly

TestTrunkandCircuitsService
Facilities

6.18 inpresentedinformationthetoadditionIn
applydifferencesminorfollowingthe5,Part

centers.switchinginternationalto

AnnouncementPhasedAuxiliaryA.
System

6.19 requiredmessagesrecordedofnumberThe
exceedsofficegatewayinternationalanin

announcementphasedbasictheofcapabilitythe
announcementphasedauxiliaryThesystem.

basictheofabilitytheextendsmerelysystem
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areMessagessystem.announcementphased
basictheonasmannersametheinrecorded

theaddition,Insystem.announcementphased
announcementphasedauxiliarytheoffunctions

Partindiscussedsystemthetoidenticalissystem
18.Figureinillustratedand5

InterrupterandTone,Ringing,820AB.
Plant

6.20 ringingthecenters,switchinginternationalIn
signalringaudibleanappliesplanttoneand

accessbridgedoperatorinternationaltheto
trunk.interoffice

EquipmentInterfaceServicesDigital

6.21 required.is5PartininformationtheOnly

FramesandSystemsMiscellaneous

SystemInput/OutputA.

6.22 required.is5PartininformationtheOnly

SystemAlarmOfficeB.

6.23 required.is5PartininformationtheOnly

FacilitiesCommunicationOfficeC.

6.24 required.is5PartininformationtheOnly

AFrameMiscellaneousD.

6.25 required.is5PartininformationtheOnly

BFrameMiscellaneousE.

6.26 required.is5PartininformationtheOnly

CFrameMiscellaneousF.

6.27 required.is5PartininformationtheOnly

andTestTrunkMiscellaneousG.
EquipmentSupport

6.28 testtrunkmiscellaneousthetoadditionIn
5,Partindescribedequipmentsupportand

thesupporttorequiredisequipmentfollowingthe
switchinginternationalinpositiontestL651A

centers.

UnitFlashing

6.29 powerDCprovidesunitflashingThe
pertimes120and60ofrateaatinterrupted

toappliedispowerDCpulsedThisminute.
providetolampspositiontestL651Aselected

indications.flashing

GeneratorTonePrecision71G

6.30 providesgeneratortoneprecision71GThe
istoneThistone.1004-Hzaccuratean

testL651Atheatpurposestesttrunkforused
position.

NetworksDistribution

6.31 impedanceprovidenetworksdistributionThe
betweentonetest1004-Hztheformatching

useofpointsandgeneratortoneprecision71Gthe
tonetest1004-HzThepositions.testL651Athein

testL651Atheinuseofpointsthetoprovidedis
oflevelaatposition − dB.10

EquipmentSupportandCentersWork

6.32 also5PartincontainedinformationThe
internationalSwitch4ESSthetoapplies

inexistdodifferencesHowever,centers.switching
networkandfunctionscenteroperatingtrunk

internationalinfunctionscentermanagement
centers.switching

6.33 arecenterswork5,PartindiscussedAs
definingofmeansprimarytheasprovided

thewithinvolvedactivitiesperformingand
aofadministrationandmaintenance,operation,

andcontrolVariousoffice.Switch4ESS
performedandcoordinatedactivitiesmaintenance

onbasedarecentersworkSwitch4ESSthrough
Inchannels.input/outputsoftware-defined,system

168Page 1999March



18Issue234-100-000,PracticesTechnologiesLucent

worksometerminals,input/outputtoaddition
displayotherorconsolescontaincenters

two-wayorone-aprovidewhichequipment
monitoredfunctionsThesystem.thewithinterface

thetorelatedareequipmentthisbycontrolledand
input/outputtheoffunctionssoftware-controlled

workcorrespondingthetoassignedchannels
center.

6.34 5.PartoforganizationparallelaispartThis
andtypicalaredescriptionstheseAgain,

officeanincentersworkactualthefromdiffermay
3.Partinexplainedreasonsthefor

6.35 allininvolveddirectlyarecentersWork
contains9Partactivities.maintenance

torelateddirectlyinformationcenterworkadditional
activities.maintenance

CenterOperationsMaintenanceA.

6.36 required.is5PartininformationtheOnly

CenterEquipmentTerminalB.

6.37 required.is5PartininformationtheOnly

CenterOperationsTrunkC.

6.38 function(TOC)CenterOperationsTrunkThe
internationalaninorganizationand

officedomesticatosimilararecenterswitching
personnelTOCoffices,domesticinAs5).(Part

assuchfacilitiesmaintenancetrunktoaccesshave
aredifferencesOtherTOPAS.orConnectVu/CMS

paragraphs.subsequentindiscussed

6.39 L651Aaoffices,gatewayinternationalIn
performingforprovidedispositiontest

transitandinternationalonoperationsmaintenance
Thesignaling.6CCITTand5CCITTusingtrunks

tosimilararepositiontestL651Atheoffunctions
offices.domesticinprovidedpositiontest51Athe

51AtheonprovidedequipmenttesttheHowever,
and5CCITTwithcompatibleispositiontestL6

aincludesequipmenttestThistrunks.6CCITT
echoansystem,measuringtransmissionmodified

noiseimpulseoptionalanandset,testmeasuring
theinprovidedonethetoidenticalsetmeasuring

alsocanpositiontestL651ATheposition.test51A
trunksonchecksmaintenanceperformtousedbe

required.whensignalingdomestic-typeemploying
switchinginternationalinTOCtheHowever,

positions.testtrunkofmixacontainmaycenters

6.40 switchinginternationalindevicesTOCThe
trunktorelevantfunctionsprovidecenters

Onoffices.domesticinrequirednotarethattesting
ismalfunctiontrunkawhentrunks,domestic

enteredautomaticallyisreporttroubleadetected,
5CCITTOnTOPAS.orConnectVu/CMStheinto

trunkautomatedtrunks,international6CCITTand
MeasurementRemotethebyperformedistesting
internationalAn(RMS-G1).1Gateway-System

thebyreportedanddetectedmalfunctiontrunk
theintoenteredmanuallybemustSystemRMS-G1

operatingTOCbyTOPASorConnectVu/CMS
personnel.

CenterAdministrationMachineD.

6.41 required.is5PartininformationtheOnly

CenterManagementNetworkE.

6.42 aoffunctionsoverallandequipmentThe
anin(NMC)CenterManagementNetwork

domesticainassametheisofficeinternational
office.

Center—OperationsMaintenanceF.
ArrangementCentralized

6.43 required.is5PartininformationtheOnly

CenterMaintenanceNetworkG.

6.44 required.is5PartininformationtheOnly

SystemsRelated

SystemMaintenanceCircuitA.

6.45 required.is5PartininformationtheOnly
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onReportingAutomaticCentralizedB.
2Trunks

6.46 required.is5PartininformationtheOnly

-SystemMeasurementRemoteC.
1Gateway

6.47 -SystemMeasurementRemoteThe
systemrelated(RMS-G1)1Gateway

switchinginternationalSwitch4ESSprovides
performingofmeansautomatedanwithcenters

internationalonteststransmissionandsignaling
7CCITTand6,CCITT5,CCITTemployingtrunks

issystemrelatedRMS-G1Thesignaling.
andresponders,fivedirectors,sixofcomprised

RMS-G1,Thedevices.input/outputassociated
thefrommessagerequestareceivingupon

toSwitch4ESSthesignalsTOPAS/CMS-1C,
RMS-theto(TUT)TestUnderTrunktheconnect

theAfterpath.transmissionaccesstestG1
thedirectsRMS-G1theestablished,isconnection

anaspathtransmissiontheusingtesttransmission
theofcompletionUpontrunk.testthetoaccess
toSwitch4ESStherequestsRMS-G1thetest,
thesendsRMS-G1Theconnection.theremove

reporting.forTOPAS/CMS-C1thetoresultstest
theconnectsSwitch4ESSlocaltheAfter
transmissiondirectedfar-endforpathtransmission

trunkincomingantorespondsRMS-G1thetests,
bypathtransmissionthetoconnectedcall

thebydirectedteststransmissiontheconducting
end.farthetobackresultsthesendingandendfar

requestsendfarthecompleted,areteststheAfter
connection.theremovetoSwitch4ESSlocalthe

6.48 interfacesRMS-G1theillustrates22Figure
switchinginternationalSwitch4ESSawithin

DS-1standardareinterfacesThesecenter.
FrameInterfaceDigital4ESSbetweenfacilities

andpackcircuit(DIU)UnitInterfaceDigital(DIF)
thebetweenlinkcontrolTheDIU.RMS-G1the

theonterminatesSwitch4ESStheandRMS-G1
andendRMS-G1theatModuleInterfaceOffice

interfacesTheend.4ESStheatPortI/O1Athe
requiredthewithRMS-G1theprovideDIFthewith
switchingthethroughtrunksinternationaltoaccess

aprovidesinterfacelinkcontrolThenetwork.
TOPAS/CMS-1C,thebetweenpathcommunication

controlSwitch4ESStheandRMS-G1the
aofnotifiedissoftwareSwitch4ESSThesoftware.

TOPAS/CMS-1CaviatestinitiatedRMS-G1
aselectssoftwareSwitch4ESSThemessage.
theconnecttonetworkswitchingthethroughpath

Thetest.undertrunkdesignatedthetoRMS-G1
signalingappropriateinitiatesalsosoftwarecontrol
connecttoofficethatdirecttoofficefar-endtheto
office.thatatRMS-G1thetotestundertrunkthe

Switch4ESSbycontrolledaretestsSignaling
bycontrolledareteststransmissionwhilesoftware

testssignalingofresultsTestdirector.RMS-G1the
RMS-G1,orTOPAS/CMS-1Ctosentare

4ESStheWhenrequest.initialtheondepending
thetests,forrequestendfarreceivesSwitch

theeithertoconnectedistestundertrunkincoming
aRMS-G1,thetoconnectedpathtransmission

offunctiontestthetoorline,testloopbackdigital
Switch.4ESSthe

RMS-D2D.

6.49 unittestdigitalmodularaisRMS-D2The
trunkprimarytheasservesthat

4ESStheforsystemmeasurementtransmission
theataccessestrunkusesRMS-D2TheSwitch.

performtolevel)firsttheatsignal(digitalDS-1
testssignalingandtransmission,operational,many

resourcesTestingtrunks.digitalandanalogtheon
accesscircuitwhileRMS-D2,thewithinlocatedare
throughobtainedareroutinesdiagnosticcircuitand
theandSystem-1)Maintenance(CircuitCMS-1

Switch.4ESS

6.50 remotephysicallyusersallowsRMS-D2The
performto(TUT)testundertrunkthefrom

4oftrunksontestingmaintenanceandinstallation
arecapabilitiestestingRMS-D2TheSwitches.ESS
theassuchsystemsterminalintelligentviainvoked

OperationsTrunkin(TWSs)stationsworktrunk
CentralizedandCMS-1aof(TOC)Center

The(CAROT).TrunksonReportingAutomatic
(genericCMS-1withinterfacessystemRMS-D2

integratedanprovideswhichlater)and10program
eachtoconnectTWSsFivearrangement.TWS

RMS-D2.
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6.51 trunklocalallowsRMS-D2theAdditionally,
panelLTPanvia—testingandaccess

thewithtestingLocalterminal.accesslocalaand
andanalogofperformancetheallowspanelLTP

testexternalusingbymeasurementsdigital
describedispanelLTPtheviaTestingequipment.
providesalsoterminalaccesslocalThe5.Partin

andtesting,voicebandtesting,datavoiceband
testingservicesdigital with EVSRTP,AMP,the

butresources,DSRTPand without anforneedthe
isterminalaccesslocaltheviaTestingpanel.LTP

4.Partindescribed

6.52 normallySwitches4ESSsupportingOffices
canarrangementThisRMS-D2s.twohave

loadedfullyaofrequirementstestingthehandle
Switch.4ESScircuits)(80,000

ComplexServicesNetwork

6.53 required.is5PartininformationtheOnly

RingCNI

6.54 required.is5PartininformationtheOnly

AlarmsPower-RelatedandPower

6.55 required.is5PartininformationtheOnly

ProcessingCall7.

General

7.01 isSwitch4ESStheinprocessingCall
1Binstoredprogramsbycontrolled

call-processingSpecificmemories.Processor
arecallparticularanyforactivemadeprograms

1Bthebyreceivedinformationthebydetermined
Variouscircuits.signalingtrunkfromProcessor

pathassuchprograms,call-processingofaspects
arediscussions),networkswitching5(Parthunt

8Partdocument.theinelsewherediscussed

call-concerninginformationadditionalcontains
software.processing

7.02 isdiscussioncall-processingfollowingThe
followingtheInhardware-oriented.

thethroughtracedarecallstypicalparagraphs,
ancarryingtrunkafromofficeSwitch4ESS
thecarrytoselectedtrunkatocallincoming

ininvolvedactivelyequipmentThecall.outgoing
operatingrelativetheandcallstheprocessing

arediscussionsThesediscussed.aresequences
operationssystemofDetailsnature.ingeneral

ofapplicationaccounting,messageassuch
variousAlso,covered.notareetc,ring,audible
dependentarewhichexchangessignalsupervisory

notareofficesconnectingofconfigurationtheupon
discussed.

7.03 employingcallsoutgoingandIncoming
discussedaremethodssignalingdifferent

thediscussions,followingtheInseparately.
ininvolvedequipmentandeventsofsequence

outputthetosystemthethroughcallaprocessing
undercoveredarenetworksswitchingtheof

inillustratedisThisdescriptions.callincoming
fromoutputdataPCMas27and26,25,Figures

outgoingantoreferencedisoutputThisTSI.the
30,and29,28,FiguresinillustratedAstrunk.

interfacesactivecoverdescriptionscalloutgoing
andmessageapplyingininvolvedequipmentand

timetheofoutputthefrominformationsignaling
callIncomingtrunk.selectedatointerchangeslot
socompatiblearedescriptionscalloutgoingand
becansignaling,anyusingcall,incominganthat

atoappliedandofficethethroughtraced
signaling.outgoingofregardlesstrunk,destination

call-processingoftypesvariousforExamples
follows:asarediscussedactivities

callincomingDial-pulse

MultifrequencyToneMultifrequency/Dual
callincomingsignaling

incoming(CCS)signalingchannelCommon
suppressionechodigitalwithcall

calloutgoingDial-pulse
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MultifrequencyToneMultifrequency/Dual
calloutgoingsignaling

outgoing(CCS)signalingchannelCommon
call.

7.04 descriptionscall-processingtheseofSeveral
callinternationaltoappliedbealsocan
aprocessing,calltoadditionInprocessing.
andtonesreordertoconnectionsofdiscussion

included.ismessagesrecorded

7.05 call-identifiedpreviouslytheseofEach
abysupportedisdescriptionsprocessing

lines,heavyofusetheThroughdiagram.block
ininvolvedequipmentindicatediagramsthese

alsolinesHeavycall.oftypethatprocessing
signalingandtrafficmessagetheindicate

call.theforactiveinterfaces

NOTE:
toattemptnotdodiagramsthesethatNote

andequipmentSwitch4ESSallillustrate
thetorelevantthoseOnlyinterfaces.

shoulddiscussioncall-processingparticular
considered.be

correlationaprovidesdiagramtypethisofUse
theand5Partindescriptionfunctionalthebetween

discussions.call-processing

CallIncomingDial-PulseA.

7.06 andequipmenttheillustrates25Figure
anprocessingininvolvedinterfaces

trunkmetallicdomesticaoncallincoming
iscallincomingThesignaling.dial-pulseemploying

VFthefromframeterminalmetallicatoapplied
detectedisindicationoff-hookThefacility.metallic

thetoappliedisandframeterminalmetallictheat
andpointsscanuniversalvia1processorsignal

peripheraltheviaProcessor1Bthetotherefrom
bus.unit

7.07 datapertinentobtainsProcessor1BThe
fromtrunkincomingactivetheconcerning

Aftermemory.instoreddatatranslationoffice
thedirectsProcessor1Bthedata,thisexamining

requiredtheinitiateto1processorsignal
incomingcollectandexchangessignalsupervisory
signaluniversalviaoccursexchangeThisdigits.

Digitsleads).(E&Mpointsscananddistributor
via1processorsignalthetoappliedarereceived

points.scanuniversal

7.08 todigitsthesereadsProcessor1BThe
call.incomingtheofdestinationtheidentify
toinformationthisuseprogramsCall-processing

anotheridentifytoorofficedestinationtheidentify
eventualitstocalltheroutecanwhichofficetoll

identified,isofficedestinationtheOncedestination.
locatetodataofficetheexamineprogramscontrol

Theseoffice.thattoconnectingtrunkidlean
pathaidentifyandforsearchthenprograms

theconnecttonetworkdivisiontimethethrough
thetoconnectingtrunkthetotrunkincoming

office.destination

7.09 identificationpathappliesProcessor1BThe
thevianetworkdivisiontimethetodata

incomingthecausesdataThisbus.unitperipheral
outgoingselectedthetoconnectedbetotrunks

oftypetheidentifiesalsoProcessor1BThetrunk.
handletoselectedtrunktheonemployedsignaling

signalingappropriateinitiatesandtrafficoutgoing
ininvolvedstepsThetransmission.digitand

discussedarecallsoutgoingvariousprocessing
later.

ToneMultifrequency/DualB.
IncomingSignalingMultifrequency

Call

7.10 andequipmenttheillustrates26Figure
anprocessingininvolvedinterfaces

employingtrunkcarrierdigitalaoncallincoming
signaling.multifrequencytonemultifrequency/dual
terminaldigroupatoappliediscallincomingThe

off-Thefacility.carrierdigitalT1thefromframe
terminal.digrouptheatdetectedisindicationhook

2processorsignalthetoroutedisindicationThis
Thelink.digitalDT-SP2interconnectingthevia

indicatingdatamakesturn,in2,processorsignal
1Bthetoavailableconditionoff-hookthe

Processor.
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7.11 datapertinentobtainsProcessor1BThe
fromtrunkincomingactivetheconcerning

theInmemory.instoreddatatranslationoffice
datatranslationofficetheexample,illustrated

astrunktheidentifiesProcessor1Btheinstored
Controlsignaling.multifrequencyemployingone

thethroughpathappropriateanlocateprograms
multifrequencyaconnectandnetworkdivisiontime

trunk.incomingthetoreceiver

7.12 signalthedirectsthenProcessor1BThe
requiredtheinitiateto2processor

officecallingTheexchanges.signalsupervisory
thetodigitsmultifrequencyincomingappliesthen

signalmultifrequencyTheoffice.Switch4ESS
terminaldigroupthethroughroutedisinformation
networkdivisiontimethethroughswitchedisand
receivermultifrequencyatopathselectedthevia

Theinterface.voicebandtheonappearancetrunk
multifrequencytheseconvertsinterfacevoiceband

appliesandsignalsanalogtowordsdatasignaling
decodeswhichreceivermultifrequencythetothem

digits.multifrequencyincomingthe

7.13 multifrequencythefromdigitsDecoded
signalthebydetectedarereceiver

1BThepoints.scanmiscellaneousvia1processor
unitperipheraltheviadigitsthesereadsProcessor

incomingtheofdestinationthedeterminesandbus
timethecausesalsoProcessor1BThecall.

multifrequencythedisconnecttonetworkdivision
trunk.incomingthefromreceiver

7.14 theexamineprogramsCall-processing
destinationtheidentifytodigitscollected

canwhichofficetollanotheridentifytooroffice
theOncedestination.eventualitstocalltheroute

programscontrolidentified,isofficedestination
trunkidleanlocatetodataofficetheexamine

thenprogramsTheseoffice.thattoconnecting
timethethroughpathaidentifyandforsearch
thetoconnectingtrunkthetonetworkdivision

office.destination

7.15 paththisappliesProcessor1BThe
divisiontimethetodataidentification

timeThebus.unitperipheralthevianetwork
areservetodatathisusesnetworkdivision

outgoingandincomingthebetweenconnection

oftypetheidentifiesalsoProcessor1BThetrunk.
handletoselectedtrunktheonemployedsignaling

signalingappropriateinitiateandtrafficoutgoing
ininvolvedstepsThetransmission.digitand

discussedarecallsoutgoingvariousprocessing
later.

(CCS)SignalingChannelCommonC.
CallIncoming

7.16 andequipmenttheillustrates27Figure
anprocessingininvolvedinterfaces

CCS.employingtrunkdigitalaoncallincoming
uponbasedis27FigureinillustratedexampleThe

assumptions:followingthe

digitaltoappliediscallincomingThea.
carrierdigitalafromequipmentinterface

facility.

echodigitalrequirestrunkmessageTheb.
suppression.

7.17 data(CCS)signalingchannelCommon
istrafficmessageincomingidentifying
theoverofficeSwitch4ESSthetotransmitted

applicablevianetworksignalingchannelcommon
Applicablerings.(CNI)interfacenetworkcommon

iscallincomingCCSassociatedthefordata
CCS7viaringCNIthefromremovedandidentified

1BthetoappliedthenisdataCCSThenodes.link
TranslationComputer.3BthethroughProcessor

istrunksmessageidentifiedupsettorequireddata
instoreddatabasetranslationofficetheofparta

Processor.1BandComputer3Bthe

7.18 identifiesdatasignalingchannelCommon
andappliedbetoistrafficwhichontrunkthe
ofdestinationtheidentifywhichdigitsthecontains

1BthetoappliedisinformationThiscall.the
1BTheComputer.3BthethroughProcessor
timethethroughpathaestablishesProcessor
messageincomingtheloopbacktonetworkdivision

toofficefar-endtheenabletodoneisThistrunk.
trunk.messagetheoncheckcontinuityaperform

7.19 processprogramscontrolProcessor1BThe
destinationtheidentifytodigitsincomingthe

calltheroutecanwhichofficetollanotheroroffice
isofficethisOncedestination.eventualitsto
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toexaminedisbasedataofficetheidentified,
office.thattoconnectingtrunkidleanlocate

aidentifyandforsearchthenprogramsControl
tonetworkdivisiontimethethroughpath

trunks.twotheseinterconnect

7.20 paththisappliesProcessor1BThe
divisiontimethetodataidentification

timeThebus.unitperipheralthevianetwork
aestablishtodatathisusesnetworkdivision

outgoingandincomingthebetweenconnection
1Bthedata,translationofficetoReferringtrunk.

employedsignalingoftypetheidentifiesProcessor
andtrafficoutgoinghandletoselectedtrunktheon

digitandsignalingappropriateinitiates
transmission.

7.21 employstrunkoutgoingselectedtheIf
multifrequencysignaling,multifrequency

However,immediately.startedisoutpulsingdigit
continuityunlessoutpulsednotisdigitlastthe

thisInvalid.aretrunkincomingtheonchecks
datatranslationofficetheexample,particular

thatspecifiesalsotrunkincomingthetopertaining
1BTherequired.issuppressionechodigital

thetodatacontrolappropriateappliesProcessor
theimplementtoterminalsuppressorecho
theonsuppressionechoofmodespecified
processingininvolvedstepsThetrunk.designated
theindiscussedarecallsoutgoingvarious

paragraphs.following

CallOutgoingDial-PulseD.

7.22 1BthetoappliedpreviouslyInformation
regardlessdata,callincomingasProcessor

1Btheprovidesemployed,methodsignalingof
anlocatetorequiredinformationwithProcessor

programsControltrunk.outgoingidleappropriate
obtaintodatatranslationofficethecheck

thisInselected.trunktheconcerninginformation
the28,Figureinillustratedexample,particular

Translationtrunk.carrierdigitalaistrunkselected
trunktheindicatesmemoryProcessor1Bindata

alsodataTranslationsignaling.dial-pulseemploys
exchangesignalsupervisoryoftypetheindicates

trunk.selectedtheonrequired

7.23 signalthedirectsProcessor1BThe
appropriatetheinitiateto2processor

accomplishedisThiscommunication.supervisory
signalthebetweeninterfaceDT-SP2thevia
Whenterminal.digrouptheand2processor

isofficereceivingtheindicatesignalssupervisory
thedirectsProcessor1Bthedigits,accepttoready

thetodigitsoutgoingapplyto2processorsignal
toappliedaredigitsoutgoingTheterminal.digroup

inmentionedAsterminal.digroupthebytrunkthe
pathmessagethecalls,incomingofdescription

assoonasestablishedisSwitch4ESSthethrough
timethethroughpathaidentifiesProcessor1Bthe

beenhavedigitsallWhennetwork.division
audiblewithrespondsofficecalledtheoutpulsed,

messagerecordedaortone,reorderorbusyring,
appropriate.as

ToneMultifrequency/DualE.
OutgoingSignalingMultifrequency

Call

7.24 1BthetoappliedpreviouslyInformation
regardlessdata,callincomingasProcessor

1Btheprovidesemployed,methodsignalingof
anlocatetorequiredinformationwithProcessor

programsControltrunk.outgoingidleappropriate
obtaintodatatranslationofficethecheck

thisInselected.trunktheconcerninginformation
the29,Figureinillustratedexample,particular

andCarrier,ONorN-Carrieranistrunkselected
trunk.analogothers,

7.25 memoryProcessor1BindataTranslation
employstrunkselectedtheindicates

signaling.multifrequencytonemultifrequency/dual
oftypetheindicatesalsodataTranslation

theonrequiredexchangessignalsupervisory
toapplyalsocoulddiscussionThistrunk.selected

usingtrunkinternationalanoncalloutgoingan
interfaceofficethecase,thatInsignaling.5CCITT

facilityanalogunitized5CCITTathroughbewould
distributionintermediatethethanratherterminal

29.Figureinshownasframe
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USCAN, USD

4-WIRE VF LINES

A

INTERMEDIATE
DISTRIBUTION

TERMINAL EQUIPMENT

AUXILIARY

FRAME

4-WIRE VF LINES WITH

E AND M SIGNALINGN CARRIER,

ON CARRIER,

ETC. FACILITY

      SIGNAL FLOW IS BIDIRECTIONAL
- CENTRAL CONTROL

- INPUT/OUTPUT

- VOICE FREQUENCY

CC

CCIS

IO

MSCAN

PCM

PUB

USCAN

USD

VF

METALLIC
TERMINAL

FRAME

METALLIC
TRUNK

CIRCUITS

PCM DATA (DS1 FORMAT)

4-WIRE VF LINES

4-WIRE VF LINES

SIGNALING AND

DIGITAL CARRIER FACILITY

FROM RINGING, TONE,

FROM SIGNAL PROCESSOR 1

AND/OR SIGNAL PROCESSOR 2

TYPE 3 SWITCHBOARD

2-WIRE AND

ZIP TONE

USCAN, USD

MSCAN, MSD

SUPERVISION

AND INTERRUPT PLANT

- COMMON CHANNEL INTEROFFICE SIGNALING

- MISCELLANEOUS SCAN POINT

MSD - MISCELLANEOUS SIGNAL DISTRIBUTOR POINT

- PULSE CODE MODULATED

- PERIPHERAL UNIT BUS

- UNIVERSAL SCAN POINT

- UNIVERSAL SIGNAL DISTRIBUTOR POINT

TO
SHEET
2

4-WIRE VF LINES

4-WIRE VF LINES

LEGEND:NOTE:  UNLESS OTHERWISE INDICATED, ALL
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INPUT/OUTPUT

INPUT/OUTPUT

CHANNELS

CHANNELS

INTERFACE

INPUT/OUTPUT CHANNELS

INPUT/OUTPUT CHANNELS

PERIPHERAL

UNIT BUS

UNIVERSAL SCAN POINTS

UNIVERSAL SIGNAL

DISTRIBUTION POINTS

MISCELLANEOUS SCAN POINTS

MISCELLANEOUS SIGNAL

DISTRIBUTION POINTS

DT-SP2 DIGITAL LINK

CC PULSE POINTS

DIGITAL

PUB

INPUT/OUTPUT
FRAMES

(AS REQUIRED)

CC PULSE POINTS

CC PULSE

POINTS

PROCESSOR

INTERFACE

EQUIPMENT

SIGNAL PROCESSOR 1
AND/OR SIGNAL
PROCESSOR 2

BRANCHING FRAME

PUB

CC PULSE

POINTS

PERIPHERAL
UNIT BUS

PUB

(SP2 ONLY)

COMMON NETWORK
INTERFACE (CNI) RING

SSOR CONFIGURATION

NGESTION

EMOTE STATUS

CONTROLS

LAY CONTROLS

TRANSMITTED

VSCAN
USD

1A/1B PROCESSOR

1A/1B

MISCELLANEOUS SYSTEMS AND FRAMES

TERMINAL GROUP

58C LOOP
AROUND UNIT

TONE DETECTOR

BRIDGING
REPEATER
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DATA SETS

TERMINAL INTERFACE EQUIPMENT

USCAN, USD

MSCAN, MSD

PCM DATA (DS120 FORMAT)

MASTER TIMING
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MASTER TIMING
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TO OFFICE

STANDARD OR

OFFICE PILOT

CCIS

(AS REQUIRED)

64 OR

512 KHZ

CHANNELS

4-WIRE VF LINES

2-WIRE VF LINES

(NOTE)

REMOTE
DISPLAYS

NATIONWIDE
FROM

/OUTPUT
INPUT/

B

C

D

PUB

MSCAN. MSD

EQUIPMENT

PRIMARY FREQUENCY

GENERATOR, PATCH

AND DISTRIBUTION

PANELS

MILLIWATT
REFERENCE
GENERATOR

1004 HZ

4-WIRE VF LINES

4-WIRE VF LINES

4-WIRE VF LINES

COMMON MEASURING
EQUIPMENT AND
MISCELLANEOUS

SHARED UNIT

AUXILIARY
CARRIER SUPPLY

71J
ACCESS PANEL

MSCAN,  MSD

OFFICE
ALARM SYSTEM

64 KHZ

USD

1004 HZ

A

20 HZ
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SHEET 3
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SHEET 3
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PCM DATA (DS1 FORMAT)

2-WIRE VF LINES
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AUXILIARY BUS
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INTERFACE (API)
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OTHER 4 ESS

EQUIPMENT

PCM DATA (DS120 FORMAT)

PCM DATA

(DS120 FORMAT)

MASTER TIMING
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USD

MSCAN,

MSD
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SHEET 3
TO/FROM

SHEET 3
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TO/FROM
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PCM DATA (DS120 FORMAT)

PCM DATA (DS120 FORMAT)

SWITCH EQUIPMENT
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UNLESS OTHERWISE INDICATED, ALLNOTE: 

1004 HZ
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-
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SWITCHING NETWORK

MSD

PCM DATA

PCM DATA

INTERCHANGE
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INPUT/OUTPUT CHANNELS

INPUT/OUTPUT CHANNELS
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INTERFACE
EQUIPMENT

COMMON NETWORK
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CC PULSE

CC PULSE POINTS
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SWITCH EQUIPMENT
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UNLESS OTHERWISE INDICATED, ALLNOTE: 
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7.26 signalthedirectsProcessor1BThe
appropriatetheinitiateto1processor

accomplishedisThiscommunication.supervisory
pointscananddistributorsignaluniversalthevia

distributingintermediatethebetweeninterface
When1.processorsignaltheandframe

isofficereceivingtheindicatesignalssupervisory
locatesProcessor1Bthedigits,accepttoready

timethethroughpathtemporaryaestablishesand
aconnectspathtemporaryThisnetwork.division
toselectedtrunkthetotransmittermultifrequency

call.outgoingthecarry

7.27 betodigitsapplies1processorsignalThe
transmittermultifrequencythetotransmitted

interfacedistributorsignalmiscellaneousthevia
multifrequencyTheunits.thesebetween

multifrequencytodigitstheseconvertstransmitter
trunkoutgoingthetothemappliesandsignals

havedigitsallWhennetwork.switchingthethrough
notifies1processorsignalthetransmitted,been

Processor.1Bthe

7.28 thedisconnectsturn,inProcessor,1BThe
discontinuingbytransmittermultifrequency
divisiontimethethroughpathtemporarythe

incomingofdescriptionsinmentionedAsnetwork.
Switch4ESSthethroughpathmessagethecalls,

Processor1Btheassoonasestablishedis
network.divisiontimethethroughpathaidentifies
calledtheoutpulsed,beenhavedigitsallWhen

tone,busyring,audiblewithrespondsoffice
asmessagerecordedaortone,reorder

appropriate.

(CCS)SignalingChannelCommonF.
CallOutgoing

7.29 1BthetoappliedpreviouslyInformation
regardlessdata,callincomingasProcessor

1Btheprovidesemployed,methodsignalingof
anlocatetorequiredinformationwithProcessor

programsControltrunk.outgoingidleappropriate
obtaintodatatranslationofficethecheck

thisInselected.trunktheconcerninginformation
the30,Figureinillustratedexample,particular

byaccommodatedtrunkdigitalaistrunkselected
1BindataTranslationequipment.interfacedigital

selectedthethatindicatewouldmemoryProcessor
CCS.employstrunk

7.30 oneastrunkoutgoingtherecognizingUpon
thesignaling,channelcommonemploying

throughpathtemporaryaestablishesProcessor1B
pathtemporaryThisnetwork.divisiontimethe
thetotransceivercheckcontinuityaconnects

foracceptableistrunktheverifytotrunkoutgoing
thecontrolsProcessor1BThetransmission.voice

signalmiscellaneoustheviaendnearthefromtest
thebetweeninterfacepointscananddistributor

signaltheandtransceivercheckcontinuity
1.processor

7.31 3BthedirectsalsoProcessor1BThe
trunktheconcerningdatasendtoComputer

network.CCStheoverofficefar-endthetotest
thisestablishtorequireddataTranslation

instoredbasedataofficetheofpartisconnection
memory.Computer3BandProcessor1B

7.32 messagetheofcompletionsuccessfulUpon
thedisconnectsProcessor1Bthetest,trunk

messagethefromtransceivercheckcontinuity
thethroughpathtemporarytheremovingbytrunk

trunkmessagetheofbeginningtheAtnetwork.
todatasignalingforwardsProcessor1Bthetest,

dataThisnetwork.CCStheviaofficefar-endthe
transmittediscallthewhichovertrunktheidentifies

theidentifywhichdigitsthecontainsand
call.theofdestination

7.33 incomingofdescriptionsinmentionedAs
4ESSthethroughpathmessagethecalls,

Processor1BtheassoonasestablishedisSwitch
network.divisiontimethethroughpathaidentifies
calledtheoutpulsed,beenhavedigitsallWhen
reorderorbusyring,audiblewithrespondsoffice

appropriate.asmessagerecordedaortone,

RecordedandTonesReorderG.
Messages

7.34 throughAindiscussioncall-processingThe
assumptiontheuponbasedispartthisofF

destinationtheorcompletedeitheriscallathat
ortone,reordersignal,busyareturnsoffice
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Switch4ESStheHowever,message.recorded
120-atocallincominganconnectalsocanoffice

recordedatoortonereorderinterrupt-per-minute
canmessagerecordedortonereorderAmessage.

ofvarietyaforcallincomingantoconnectedbe
office-dependentbydeterminedarewhichreasons

memory.Processor1Binstoreddata

7.35 andequipmenttheillustrates31Figure
notiscallawheninvolvedinterfaces

atoconnectedisandreasonsomeforcompleted
illustratedtheIntone.reorderormessagerecorded

SwitchESS4thetoappliediscallaexample,

analoganfromcircuitstrunkmetallicauxiliary
dial-employstrunkexampleThisfacility.carrier
signaltransferringofmethodThesignaling.pulse

describedpreviouslythattoidenticalisinformation
thisIncall.incomingdial-pulsetypicalafor
someforProcessor1Bthehowever,example,

thetoleadingtrunkidleanlocatecannotreason
theidentifiesProcessor1BTheoffice.destination

andcallthecompletetoablebeingnotforreason
tomessagerecordedortonereorderaselects

establishedispathAtrunk.incomingthetoapply
theconnecttonetworkdivisiontimethethrough

message.ortoneselectedthetotrunk
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SWITCH EQUIPMENT
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NOTE: LEGEND:
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Software8.

General

8.01 administrationandmaintenance,Operation,
extents,varyingtoare,Switch4ESStheof

1Btheinstoredprogramssoftwarebycontrolled
referredcommonlyareprogramsTheseProcessor.

4ESSTheprogram.genericSwitch4ESStheasto
majortwoofcomprisedisprogramgenericSwitch

operationalareThesecategories.program
programs.recoveryinterruptandprograms

8.02 arethatprogramsareprogramsOperational
routines.task-dispenserandtaskbyinitiated

theofconsistscategoryprogramoperationalThe
types:programfollowing

controlExecutivea.

integritySoftwareb.

managementNetworkc.

processingCalld.

Input/outpute.

controlMaintenancef.

maintenanceTrunkg.

measurementplantandTraffich.

verificationandchangeRecenti.

programs.Libraryj.

8.03 ininitiatedareprogramsrecoveryInterrupt
hard-wiredabyinterruptantoresponse
program(s).softwareappropriatethetotransfer

consistscategoryprogramrecoveryinterruptThe
types:programtheseof

recoveryinterruptSystema.

recoveryFaultb.

restartMaintenancec.

update.softwarerestartMaintenanced.

8.04 allinprovidedareprogramsgenericSimilar
areversionsnewAsoffices.Switch4ESS
areofficesexistinginprogramsgenericavailable,

dataofficeTheversion.newestthetoupdated
touniqueisofficeSwitch4ESSainprovidedbase

theprovidesbasedataThisinstallation.each
genericSwitch4ESSthebetweeninterface

office.physicaltheandprogram

8.05 basedataofficeandprogramscontrolThe
234-180-toReferpart.thisindescribedare

002, SoftwareOverview,SoftwareSystem
Description Additionalinformation.levelsystemfor,

issoftwaremaintenanceconcerninginformation
9.Partinprovided

ControlExecutive

8.06 responsibleareprogramscontrolExecutive
ofexecutionandschedulingorderlythefor

4ESSthecontrolwhichprogramsvariousthe
arecontrolexecutiveoflevelsTwoSwitch.

level.interjectandlevelbaseareTheseprovided.
andtaskactivatescontrolexecutiveBase-level

scheduledbemustwhichprogramstask-dispenser
cycle.base-leveleveryonceleastatexecutionfor

ordirectlyeitheraccomplishedisScheduling
indirectly:

Directly tocontrolprogramtransferringby
executedbetoisthatprogramtaskthe

Indirectly tocontrolprogramtransferringby
turn,inwhich,programtask-dispensera
betoarethatprogramstheschedules

executed.

8.07 thecheckprogramsbase-levelms,3Every
toflip-floprequestinterjecttheofstatus
(highlevelinterjectexecutetoneedthedetermine

requirewhichprogramsBase-levelwork.priority)
sosegmentedarecompletionforms3thanmore

10Everyexceeded.notisinterval3-msthethat
flip-requestinterjectthesetsclockhardwareams,

or+ms10everyThus,flop. − programms,3
executiveinterject-levelthetotransferrediscontrol

andtaskschedulesprogramThisprogram.control
asmannersametheinprogramstask-dispenser

allWhenprogram.controlexecutivebase-levelthe
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thecompleted,beenhasworkinterject-level
alsoprogramcontrolexecutivelevelinterject

hasitifprogrambufferinput/outputtheschedules
Thems.60lastthewithinexecutedbeennot
andinputcontrolsprogrambufferinput/output

input/outputvariousthefrommessagesofoutput
centers.worktheinterminals

8.08 beshouldprogramswhichofdecisionThe
madeisexecutedbenotshouldorexecuted

forneedTheprogram.controloverloadanby
softwarethebydeterminediscontroloverload

programscontrolexecutiveTheprograms.integrity
andprogramcontroloverloadtheinterrogate

programstask-dispenserandtasktheschedule
doesprogramcontroloverloadTheaccordingly.

base-levelanyofschedulingtheinhibitentirelynot
aretasksCertainprogram.interject-levelor

orcyclebaseothereveryonexecutedorinhibited
noconditionoverloadtheuntilcyclethirdevery

exists.longer

IntegritySoftware

GeneralA.

8.09 thedetermineprogramsintegritySoftware
whenneededactionscontrolappropriate

variousThesystem.theindetectedareerrors
abycontrolledareprogramsintegritysoftware

Softwareprogram.controlintegritysoftware
generalseveralperformprogramsintegrity

anmonitoringoftaskthetorelatedfunctions
arefunctionsgeneralThesesystem.operating

paragraphs.followingtheindiscussed

ProgramsMonitorB.

8.10 monitorprogramsmonitorintegritySoftware
Thesesystem.softwaretheofsanitythe

thatverifytooperationsvariousperformprograms
propertheinexecutedbecantaskscall-processing

Theselimits.timeacceptablewithinandsequence
following:theperformprogramsmonitor

collectandactivitiessystemvariousMonitora.
theondisplaysSwitch4ESSupdatetodata

masterCenterOperationsMaintenance
console.control

fromcontrolprogramoftransfertheMonitorb.
areRecordsprogram.toprogram

variousensuretocheckedandmaintained
theatcalledbeingareprogramscontrol

frequency.proper

ProgramControlOverloadC.

8.11 monitorsprogramcontroloverloadAn
appropriateinitiatesandcongestionsystem

administeralsocanprogramThiscontrols.
programoverloadThetasks.certaindeference

call,oftypeeachofloadofferedthemonitors
idleofnumbertheandusage,resourcesoftware

signalingmultifrequencyandregisterscall
thisusesprogramoverloadTheequipment.

andsoftwarerelievetoactioninitiatetoinformation
mightactionstheseTypically,congestion.machine

following:theinclude

whichtaskssoftwaretotimelessAllocating
deferred.becan

aontestsassurancepathvoiceCanceling
commonoutgoingofpercentagecertain

calls.signalingchannel

therestricttoofficesconnectingRequesting
Switch.4ESSthetosenttrafficofamount

ProgramsInitializationD.

8.12 removeprogramsSoftware-initialization
restoringbysystemthefromdataerroneous

state.initialantomemoryProcessor1Bofportions
ofphasescomprehensiveprogressivelyFour

leastthebeing1phaseprovided;areinitialization
ofreinitializationtotalabeing4phaseanddrastic,

becan3and2,1,Phasesmemory.system
can4phaseactivated;manuallyorautomatically

ofphasezero-startAmanually.activatedbeonly
aassametheisThisavailable.alsoisinitialization

manualabyprecededisitbut4,phase
tape.fromstoragediskofinitialization

8.13 hardwarevalidaassumes1Phase
notare4and3,2,Phasesconfiguration.
andstore,programstore,calltheuntilexecuted
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Inrun.areprogramsrecoveryinterruptperipheral
torequestedareofficesinterconnectingaddition,

theWhenSwitch.4ESSthetotrafficroutingstop
4),or3,2,(phasecompleteisphaseparticular
thelimittorequestedareofficesinterconnecting

ofchancebestthehasthatlevelatoloadoffered
state,—havestableainarethatCallscompletion.

pathaortrunkstwobetweenconnectionnetworka
orannouncementrecordedaandtrunkabetween

2,1,phasesduringpreservedtone—arereorder
nomemory;trunk-relatedallidles4Phase3.and

saved.arecalls

8.14 isinitializationofphaseanyWhen
translationandparameterallrequested,

antobackrolledareprogressinchangesdata
alsoareinterruptsMaintenancestate.insensitive

phase,aofcompletionUpon(pested).inhibited
restartmaintenanceatopassediscontrolprogram

pests,resettingofpurposetheforprogram
handlingandtimer,sanityprogramtheupdating

controlexecutivetheofrequired,ifinitialization,
cycle.base-levelthetoreturningbefore

ProgramsSystemAuditE.

8.15 instoredinformationvalidateprogramsAudit
programsThesememory.Processor1B

aagainststructuresmemoryvariousthecompare
memory.ofusetheforstandardsorrulesofset

thesetoconformnotdoesthatusageMemory
andcheckauditanfailingtosubjectisstandards

processingThestate.auditorsafeaintoputbeing
performtorequestahonornotdoessystem

audittheinmemoryofareaanyusingprocessing
validatosetarestructuresmemoryFailingstate.

programs.auditthebystate

8.16 abyprocessedareauditsforrequestsAll
Thisprogram.controlintegritysoftware

thebymaintainedhistoryauditthereadsprogram
honortowhetherdeterminesandprogramsaudit
1phaseatoescalatetoorrequestauditthe

softwaretheprotectsprocessThisinitialization.
andmutilationmemoryadditionalfromsystem
checks.defensiverepeatedfromresultingfailures

ProgramControlIntegritySoftwareF.

8.17 softwarethetopassediscontrolSystem
eachduringonceprogramcontrolintegrity

assumesalsoprogramThiscycle.base-level
maintenanceprocessing,callbydirectedascontrol

Primarily,programs.recoveryinterruptandcontrol,
determinesprogramcontrolintegritysoftwarethe

errorswhenneededactionscontrolappropriatethe
Thesystem.theindetectedarecongestionor

alsofunctionsprogramcontrolintegritysoftware
following:theinclude

softwaretheofadministrationPerforms
programsintegrity

base-levelforinterfacecommonaProvides
ofresttheandprogramsintegritysoftware

systemsoftwarethe

programsintegritysoftwareSchedules

detectederrorstheallofhistoryaRetains
initialization.ofphasesgeneratedwhich

8.18 integritysoftwaretheofadministratorAs
toaccesshasprogramcontroltheprograms,

programs.thesebydetectederrorsallofreports
errorssoftwarecomparesprogramcontrolThe

Theactions.controlappropriateinitiatingbefore
inusedalsoarehistoryauditandhistoryerror
actions,controlredundantavoidtodecision-making

ancontroltoandpatterns,erroridentifyto
sequence.correctiveescalating

8.19 integritytheforinterfacecommonAs
allreceivesprogramcontroltheprograms,

theofrestthefromerrorsdetectedofreports
alsoprogramcontrolThesystem.software

phasesspecificforrequestsanalyzesandreceives
fromauditsdemandsandinitializationof

theIfprograms.maintenanceandoperational
anorphaseathatdeterminesprogramcontrol
topassediscontrolsystemneeded,isaudit(s)

auditdemandsystemAllprograms.appropriated
thebyreceivedarerequestsinitializationand

picturecompleteahavetoorderinprogramcontrol
decision-inuseforsystemtheofstatetheof

making.
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8.20 anyactivatecanprogramcontrolThe
integritythebyprovidedcontrols

overloadinitialization,ofphasesprograms—audits,
canprogramcontrolthecases,mostIncontrols.

overloadanwhenproblemtruethedetermine
Ifsymptoms.similarhaveerroranandcondition

controlthemade,becannotdistinctionthis
ofactioncontroldrasticleasttheinitiatesprogram

consideration.underthose

ManagementNetwork

GeneralA.

8.21 expediteprogramsmanagementNetwork
tollthethroughtrafficmessageofflowthe
tollthehavetoisobjectiveprimaryThenetwork.

possible,ascallscompletedmanyascarrynetwork
networktolltheofusemaximummakingthus

monitorprogramsmanagementNetworkfacilities.
certaininstituteautomaticallycongestion,fortrunks

networkbyusefordataprovideandcontrols,
controlmanualinpersonnelmanagement

activation.

DisplayManagementNetworkB.

8.22 softwaredisplaymanagementNetwork
managementnetworkformeansaprovides

tobasedataSwitch4ESStheaccesstopersonnel
congestionnetworksolveandnetworkthemonitor

softwaredisplaymanagementNetworkproblems.
andfunctions—interrogationbasictwoprovides

Thecontrol. functioninterrogation theprovides
networkainvestigateandidentifytomeans

Theproblem. functioncontrol ofmeansaprovides
networkThecontrols.correctiveapplying

theprovidessoftwaredisplaymanagement
ofsetathroughfunctionscontrolandinterrogation

candisplaysThesedisplays.managementnetwork
networktheonterminalsCRTthroughaccessedbe

networkThechannels.input/outputmanagement
separateintoorganizedaredisplaysmanagement

functionally-relatedacontainspageEachpages.
data.pre-processedorrawofset

8.23 independentpagesdisplayofsetstandardA
withprovidedisprogramgenericthefrom

displayTheseinstallation.Switch4ESSeach
areThesecategories.threeintodividedarepages

displaycommonandinternational,domestic,
coordinatedaprovidespagedisplayEachpages.
ofaspectsomewithdealingdataofset
performance.networkdomesticand/orinternational

anforpagesdisplayvarioustheestablishingData
networkthebygeneratedisofficeindividual

Thisassembler.pagedisplaymanagement
systemdata-processingoff-line,anisassembler

requiredthetorelateddataorganizetousedisand
4ESStheintoenteredthenisdataThisdisplays.

theofindependentmemory,Processor1BSwitch
on-andassembleroff-lineThisprogram.generic

on-sitedefinetousedalsoissoftwareline
reports.operational

ControlManagementNetworkC.

8.24 bemaycontrolsmanagementNetwork
controlbyautomaticallyormanuallyinitiated

automaticallyormanuallyWhethersoftware.
arecontrolsmanagementnetworkallinitiated,

software.controlofdirectiontheunderexecuted

ControlsManually-Initiated

8.25 enteringbyinitiatediscontrolManual
networktheondataormessagesspecific
interfaceThisterminals.input/outputmanagement

pages.displaymanagementnetworktheviais
managementnetworkinitiatedmanuallyThese

are:controls

GappingCalla.

Cancel-tob.

Skipc.

Rerouted.

Cancel-frome.

hard-to-reach.Internationalf.

indiscussedbrieflyarecontrolsmanualThese
paragraphs.subsequent
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GappingCalling

8.26 becancontrolgappingcallThe
digit64touponactivatedsimultaneously

Thedigits.12to1fromrangescodedigitAcodes.
thelimitsA,Tableinlistedareintervalscontrol,gap

asratespossible32of1torateattemptoutgoing
base.datamanagementnetworktheinspecified

automaticiscontrolthisofimplementationThe
networktheinthresholdsdefinedpreviouslywhen

Theexceeded.arebasedatamanagement
whenautomaticiscontrolthisofimplementation

networktheinthresholdsdefinedpreviously
exceeded.arebasedatamanagement

8.27 theafterarriveswhichcall,firstThe
isinterval,gapselectedtheofexpiration

timergap-intervaltheand(attempted)forwarded
time-outthebeforearrivewhichcallsAllrestarted.

appropriateantoroutedareintervalgaptheof
theinspecifiedasannouncementrecorded

iscontrolThisbase.datamanagementnetwork
announcementmasstheofpartasusedalso

cut-implementtoorderinfeatureservicedigital
specialforhourpercallsofnumberaofthrough

treatment.

ControlCancel-to

8.28 theprovidescontrolmanualcancel-toThe
beingfromsubgrouptrunkainhibittomeans

thisencounteringcallAtrunks.idleforsearched
typeequivalentorno-circuitatoroutediscontrol

atoappliedbecanCancel-totermination.
subgroups.trunk511ofmaximum

ControlSkip

8.29 meanstheprovidescontrolmanualskipThe
beingfromsubgrouptrunkainhibitto

thisencounteringCallstrunk.idleanforsearched
trunknextthetoskipsubgrouptrunkaoncontrol

trunknexttheIfblock.dataroutingtheinsubgroup
callthedesignated,controlrerouteahassubgroup

rerouted.is

ControlReroute

8.30 theprovidescontrolmanualrerouteThe
specifiedaintrunkidleanforhunttomeans
routingin-chaintheinnotiswhichsubgrouptrunk

anencounterscallawhenoccursThisblock.data
theinconditionoverflowAncondition.overflow
returnacausessubgrouptrunkspecifiedmanually
nextthehunttoblockdataroutingin-chaintheto

becanreroutes256ofmaximumAsubgroup.trunk
office.Switch4ESSgivenaforeffectin

IntervalsCall-GappingA.Table

NumberGapCallsMaximumIntervalGap
(Index)Hour)(Per(Seconds)

0—OFF
1BLOCKEDCALLSNO0
2360000.1

16300000.12
17257040.14
18225000.16
19199920.18
20180000.2

3144000.25
2199960.36

472000.5
2260000.6
2348000.75

536001.0
2422441.6

612003
76006
83969

2530012
924015

2618020
1012030
277245
116060
284875
2936100
1230120
3024150
1312300
317.2450
146.0600

∞ 15BLOCKEDCALLSALL

ControlCancel-From

8.31 theprovidescontrolmanualcancel-fromThe
anforhuntingfromcallainhibitingofmeans

aftersubgrouptrunkotheranyontrunkidle
Callscondition.overflowanencountering
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no-circuitatoroutedarecontrolthisencountering
Cancel-fromtermination.oftypeequivalentor

trunk511ofmaximumaonplacedbecancontrol
subgroups.

Hard-to-ReachManualInternational

8.32 manualhard-to-reachinternationalThe
to:meansaprovidescontrol

hard-to-reach.astrunksDesignate

beingautomaticallyfromtrunksInhibit
hard-to-reach.designated

anononlyimplementedbecancontrolThis
onimplementedbecannotItcode.international

becannotcontrolThissubgroups.trunkindividual
beenhavealreadythattrunksoverridetoused

hard-to-reach.designatedautomatically

ControlsSoftware-Initiated

8.33 managementnetworkSoftware-initiated
translationtheduringappliedarecontrols

andprocessingcallofsequencespath-huntingand
logiccall-processingtheofpartintegralanare

networkSoftware-initiatedsequences.
following:thearecontrolsmanagement

reservation.trunkSelective

hard-to-reach.automaticInternational

Control.LoadIncomingSelective

brieflyarecontrolssoftware-initiatedThese
paragraphs.subsequentindiscussed

ReservationTrunkSelective

8.34 bemay(STR)reservationtrunkSelective
subgroupstrunk511touponactivated

tomeanstheprovidesSTRThesimultaneously.
trunkoutgoingofcongestionsensedynamically

alsoSTRThebasis.call-by-callaonsubgroups
chainroutingtheinsubgrouptrunktheidentifies

bysensediscongestionDynamicmonitored.isthat
subgroupaintrunksidleofnumberthecomparing

manager.networkthebydefinedthresholdsto
becancontrolSTRinitiatewhichthresholdsThese
Indisplays.managementnetworktheviachanged

excludetoprovidedisabilityoverrideanaddition,
subgroups.trunkselected

8.35 responsedifferentinvolvesSTRThe
trunkofcategoriesfourforpatterns

STRbycontrolledtrafficofclassesThesubgroups.
follows:asare

hard-to-reachandroutedAlternate
specified.

hard-to-reachandroutedFirst-choice
specified.

hard-to-reachnotandroutedAlternate
specified.

hard-to-reachnotandroutedFirst-choice
specified.

8.36 ofnumbertheofresultstheonDepending
acomparisons,thresholdtotrunksidle
control2SRLor1(SRL)levelreservationselective

aoncontrolprovides1SRLTheactivated.is
controlsThe2.SRLthantrunksofnumbergreater

hasSRLanwhichonsubgroupstrunktoapplied
theupondependentareimplementedbeen

factors.twofollowing

cancel)skip,(reroute,controlmanualThe
subgroup.trunkthefordesignated

thatforcontrolledtrafficofpercentageThe
particulartheforcategorysubgrouptrunk

selected.SRL

Hard-to-AutomaticInternational
Reach

8.37 hard-to-reachautomaticinternationalThe
internationalspecificdesignatescontrol

madeisdeterminationThishard-to-reach.ascodes
toinputmanuallyarewhichthresholdstorelative

noisTherepages.displayviasystemthe
codesinternationalofnumberthetoasrestriction

hard-to-reach.designatedbemaywhich

ControlLoadIncomingSelective

8.38 anis(SILC)controlloadincomingSelective
toswitchaallowsthatcontrolautomatic

subgroupstrunkspecificfromtrafficreject
machinepredefinedareachesswitchthewhenever
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levelscongestiontwoareTherelevel.congestion
islevelcongestionfirsttheWhenswitch.eachfor
ontrafficofpercentagepredeterminedareached,

theIfblocked.issubgroupstrunkspecified
levelsecondtheandcontinuesconditionoverload

istrafficofpercentagegreaterareached,is
blocked.

ProcessingCall

GeneralA.

8.39 phasesallcontrolprogramsCall-processing
Switch4ESSathroughcallsprocessingof

thesebyperformedfunctionsmajorTheoffice.
follows:asareprograms

originationsofDetection

digitsofReception

connectionsnetworkofSetup

controlsuppressorechoDigital

digitsOutpulsing

connectionsnetworkofDisconnection

conditionsfailureandabnormalofHandling

requiredifinformation,billingofCollection

ServicefromrequestsProcessing
System.Evaluation

8.40 programsofcategoriesmajorsixareThere
appliedcallsprocesstoemployedarewhich

call-processingofcategoryAnothersystem.theto
informationbillingcollecttoprovidedisprograms

thatoffices5classinterconnectingforcallstollon
accountingmessageautomatichavenotdo

call-processingofcategoriesThesefacilities.
paragraphs.subsequentindiscussedareprograms

importantanserveswhichbase,dataofficeThe
discussedisactivities,call-processinginfunction

later.

ProgramsCallMainB.

8.41 stimulustheprovideroutinesTask-dispenser
call-otherandroutinestaskexecutingfor

aredispenserstaskTheprograms.processing
Taskprograms.controlexecutivebyscheduled

processingforresponsibleprimarilyareroutines
5CCITTandpulse,dialDTMF,multifrequency,

calltorespondroutinesThesecalls.signaling
torequiredactionstheperformingbystimuli

state,incomingthefromcallaofstatetheadvance
Thestate.stablethetostate,outgoingthethrough

stimulusthebydeterminedaretakenactions
Thecall.theofstatecurrenttheandreceived

calls5CCITTandDP,DTMF,MF,forstimuli
theviareportsgeneratedexternallyofconsist

assuch2,processorsignalor1processorsignal
anddial,stopon-hook,off-hook,digits,seizure,

assuchreports,software-generatedandothers,
taskthetostimuliMostreports.queuingandtiming

however,dispensers;taskthefromareroutines
thesetocontroltransferalsoprogramsother

forresponsiblealsoareroutinesTaskroutines.
automaticcentralizedofportionsprocessing

data.accountingmessage

8.42 forresponsibleareroutineshandlingFinal
ineffectiveinresultthatcallsterminating

waiting-for-answerthereachthatCallsattempts.
thetorespectwithnormalconsideredarestate

routines.following

havewhichcallsallofcontrolTakea.
conditionfailureaencountered

serviceandsoftware,hardware,Idleb.
encounteringcallsbyusedbeingfacilities

failures

appropriatethetotrunksincomingConnectc.
thesendortones,orannouncements

messagesfailureappropriate

announcementstoconnectedtrunksTimed.
certainaaftertrunksthedisconnectand

disconnectednothavetheyiftime

theforroutinesmaintenancetrunkRequeste.
datafailurecallcollectingofpurpose

ineffectiveofintegritysoftwaretheCheckf.
auditthetocontroltransferandcallsattempt

found.areinconsistenciesifprograms
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(CCS)SignalingChannelCommonC.
Programs

8.43 likeprograms,signalingchannelCommon
taskofconsistprograms,callmainthe

byscheduledroutinestaskanddispenser
aperformprogramsThesecontrol.executive

channelcommonaifdeterminetooperationpolling
Whenmessage.bufferedahasterminalsignaling

toaccessedisitidentified,isterminalasuch
ismessageEachmessage.waitingtheretrieve

channelcommonappropriateanbyprocessed
calltheadvancewillwhichprogramtasksignaling

dispenser.taskthetoreturnandrequiredasstate
call-processingsignalingchannelcommonThe

following:theincludeactions

messagesaddressfromdigitstheExtractinga.
receptiondigitthetothempassingand

analysisforprogram

routinestranslationappropriatetheCallingb.
informationroutingdetermineto

andincomingappropriatethePerformingc.
checkscontinuityoutgoing

connectionsnetworkappropriatetheMakingd.
transceivers,checkcontinuitybetween

(viatrunksoutgoingandtrunks,incoming
program)networkthe

commontransmittingandFormulatinge.
outgoingformessagessignalingchannel

callssignalingchannelcommon

completeaddressreturningSelectivelyf.
callbackwardunsuccessfulormessages
Thiscalls.incompleteformessagessetup

circuitvoiceofcompletioncauses
permitsandofficesprecedingatconnections

emergencyofficeSwitch4ESSofreturnthe
announcements.recordedspecialor

abecausefailthatcallsReattemptingg.
betweenfoundbecannotpathnetwork

trunksoutgoingandincoming

ofbecausefailthatcallsReattemptingh.
links.signalingmalfunctioning

8.44 channelcommonofprocessingactualThe
differentthetoduevariescallssignaling
used.exchangessignalingofformatandtype

ProgramReceptionDigitD.

8.45 andrecognizesprogramreceptiondigitThe
incomingfromarrivingdigitsanalyzes

andlegibilitydigitdeterminesprogramThistrunks.
ofnumbertheanddestinationcalldata,routing

data.translationonbasedoutpulsed,betodigits
thebyprogramthistopassediscontrolProgram
ofanalysisfordispensertaskprogramcallmain

commonThedigits.dial-pulseandmultifrequency
transferdispenserstaskprogramsignalingchannel

commonofanalysisforprogramthetocontrol
successfultheAfterdigits.signalingchannel

(networkcheckscode-blockingofcompletion
programreceptiondigitthefunction),management

thewithreceiveddigitsofnumberthecompares
receptiondigitTheexpected.digitsofnumber

routinginternationalanforchecksalsoprogram
isreceptiondigit2-stageifdeterminetocode

thenprogramreceptiondigitTherequired.
todataroutingwithalongcontrolprogramtransfers

onbasedprogramcall-processingappropriatethe
2-orcall,mainCAMA,is,(thatcalloftypethe
thebyinitiatedchecksanyoffailureThestage).
oftransferainresultsprogramsreceptiondigit
theofportionappropriateantocontrolprogram

termination.forprogramcallmain

ReceptionDigitTwo-StageE.

8.46 supervisorycontrolprogramsTwo-stage
incomingthebetweenexchangessignal

isThisSwitch.4ESStheandtrunkdomestic
programreceptiondigittheafteraccomplished

code.routinginternationalincomingandetects
aconnecttoactioninitiateprogramsTwo-stage

notiftrunk,incomingthetoreceivermultifrequency
receiverMFthenecessary,Ifconnected.already

tooperatedispointdistributorsignalinternational
stagesecondthebegintooperatordomesticaalert
tousedthenistrunkincomingTheoutpulsing.of

digits.internationalMFoutgoingtheforwardpass
softwaredetected,aredigitsincomingtheAfter

Thisprograms.receptiondigittoreturnediscontrol
machines,switchingenabletoprovidedisfeature
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dialingdistancedirectinternationalthebetween
switchinginternationalSwitch4ESStheandoffice

14-recognizingofcapablenotarewhichcenter,
codesinternational14-digitforwardtocodesdigit

center.switchinginternationaltheto

MessageAutomaticCentralizedF.
ProgramAccounting

8.47 (AMA)accountingmessageAutomatic
ondatabillingtollstoreandcollectprograms

byservedofficeslocalbyoriginatedcallsAMAthe
includesdatabillingTheoffice.Switch4ESSthe

answerthenumber,calledthenumber,callingthe
informationotherplustime,disconnectthetime,

thebyneededcalltolloftypetheconcerning
additionIncall.abillcorrectlytocenteraccounting
AMAthedata,billingtollstoringandcollectingto

storeandcollecttoabilitytheprovidesprogram
notarerecordsAMAwhichforcallsondataAMA

incorporatedandcalls—informationmade,usually
isprogramThistrunks.AMAonoriginatethatcalls

forrecordAMAoneofgenerationtheonbased
theinpointsvariousatcollectedisDatacall.each

accumulationcallstableainstoredandcall
incomingthetolinkediswhich(SCAR)register

hasmethodtapemagnetictheIfregister.trunk
aremessagesofblockslargerselected,been

magneticSystemDataAuxiliarythetotransferred
necessarythewritesalsoprogramThistapes.

allowswhichtapemagnetictheonlabelscontrol
properlytocenterprocessingdataelectronicthe

messageautomatictheIfdata.calltheanalyze
hasfeature(AMASE)entriesstandardaccounting

optionallybemayinformationbillingselected,been
viaofficeaccountingregionalthetoteleprocessed

input/outputSystemProcessorAttachedan
magneticComputer3Baonrecordedorchannel

regionalthetotransportsubsequentfortape
office.accounting

RecordingDetailCallG.

8.48 providedareprogramsrecordingdetailCall
atinformationusagetrunkandcallrecordto

centers.switchinginternationalSwitch4ESS
AttachedtheonrecordedisdatacallInternational

Allsystem.filedisk(APS)SystemProcessor
internationalthebyprocessedcallsinternational

subsequentlyandrecordedarecenterswitching
DataOverseasthetolinkdataviateleprocessed

anAdditionally,Atlanta.inCenterProcessing
list,studysubgrouptrunkinternational

bemayterminal,input/outputanviaadministered
internationalSwitch4ESSabymaintained

center.switching

ProgramsNetworkH.

8.49 areprogramspath-huntorNetwork
downtakingandupsettingforresponsible

Networknetwork.divisiontimethethroughpaths
functions:followingtheincludefunctionsprogram

eitherbetotypeconnectiontheDetermininga.
intrabufferorintraswitch,interswitch,

usethroughpathsnetworkavailableHuntingb.
themaps,slottime(themapsnetworktheof

maps)B-linktheandmaps,A-link

mapsnetworkofbitsbusy/idleUpdatingc.

appropriateininformationpathRecordingd.
memory(s)

forordersofsequencefixedaIssuinge.
(abandons)disconnectionsandconnections

actionnetworkapplicabletheconcerning
desired

8.50 byadministeredtypespatharefollowingThe
programs:networkthe

(abandons)disconnectionsandConnectionsa.
connectionnormalafor

reservationpathaforconnectionsPartialb.
orconnectioncompletedaeitherbyfollowed

connectionpartialtheoferasure

useforabandonsandloopsSelf-connectionc.
signalingchannelcommonby

monitoringforconnectionsOne-wayd.
abandonssubsequentandpurposes

toneandannouncementRecordede.
handlingfinalforconnectionsdispersement

connectionsTheseirregularities.callof
andconnectionsforroutinestwocomprise

(abandons).disconnectionsforroutinestwo
follows:asareroutinesThese
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andconnections‘‘Nailed-up’’1.
connectionnailed-upTheabandons.

programinitializationthebyupsetis
down.takenneverand

andconnectionsBroadcast2.
disconnections.

Input/Output

8.51 Switch4ESStheoffunctionthegeneral,In
processtoisprogramsinput/output

data-person/machineandmachine/machine
input/outputSwitch4ESSTherequests.transfer

include:programs

programadministrationDisk
programadministrationTape

programs.Input/output

8.52 arerequestsdata-transferMachine/machine
andadministrationdiskthebyprocessed

areprogramsTheseprograms.administrationtape
(APS)Computer3Btheinterfacingforresponsible

communities,SystemDataAuxiliaryand
toneedeitherthatprogramswithrespectively,

appropriatetheindatastoreorfromdataretrieve
requestsdata-transferPerson/machineequipment.

Theseprograms.input/outputthebyprocessedare
theinterfacingforresponsibleareprograms

softwareclientwithterminalsinput/output
athroughaccomplishedisinterfaceThisprograms.

messages.input/outputdefinedgenericofset
outputchangeorcreatecanpersonnelOperating

changes.genericofindependentmessages

ControlMaintenance

8.53 controlmaintenanceSwitch4ESSThe
maintenancemajortheisprogram

TheSwitch.4ESStheinvehicleadministration
commonthewithconjunctioninoperatesprogram

Theprogram.controlmaintenanceProcessor1B
programcontrolmaintenanceSwitch4ESS

functionssupervisoryandschedulingtheprovides
programsmaintenancebase-levelfordeferrable

programsmaintenancetrunkofexceptionthewith
programs.auditand

8.54 criticalareprogramsmaintenanceSome
interruptonimmediatelyrunbemustand

processingsystemrecovertoorderinlevel
mostofexecutionHowever,capability.

lateratodeferredbecanprogramsmaintenance
base-levelotherwithinterleavedandtime

isprogramcontrolmaintenanceTheprograms.
maintenancedeferrablethesewithconcerned

programs.controldiagnosticis,thatprograms,
controlmaintenanceasrunprogramsNormally,
theofmaintenancewithdealclientsprogram

alsoprogramscontrolmaintenancebutsystem,
includeTheseprograms.oftypesothercontrol

systemandlibrary,purposegeneralutility,generic
containsdocumentthisof9Partprograms.update

software.maintenanceoninformationadditional

MaintenanceTrunk

GeneralA.

8.55 comprisedareprogramsmaintenanceTrunk
programs:oftypesfollowingtheof

programadministrationmaintenanceTrunk

programanalysiserrorTrunk

programscircuitService

programtestpositiontest51A

programsRMS-G1

testtrunktransmissionandOperational
programs

programalarmgroupCarrier

securitylinksignalingchannelCommon
programs

programs.analysiscodeVacant

areprogramstheseoffunctionsgeneralThe
paragraphs.subsequentindescribed

AdministrationMaintenanceTrunkB.
Program

8.56 administrationmaintenancetrunkThe
othertheofoperationthecontrolsprogram
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Itprograms.maintenancecircuitserviceandtrunk
executivethewithinterfacestheprovidesalso

interruptintegrity,softwareprocessing,callcontrol,
andinput/output,management,networkrecovery,

theandsoftwaremeasurementplantandtraffic
administrationmaintenanceTrunkbase.dataoffice

following:theincluderesponsibilitiesprogram

statusmaintenancetrunkofAdministration

schedulingmaintenanceTrunk

informationstatustrunkofCollection

calls.unswitchedofAnalysis

8.57 administrationmaintenancetrunkThe
performtoroutinesprovidesalsoprogram

trunkotherthetocommonarethatfunctions
taskprograms—supplementarymaintenance

trunkanddetection,forwardring-dispenser,
routines.linkageregister

ProgramAnalysisErrorTrunkC.

8.58 performsprogramanalysiserrortrunkThe
following:the

calltrouble-indicativecertainRecordsa.
irregularities

irregularities.calltrouble-indicativeAnalyzesb.

thatsubgroupstrunktheoflistaCompilesc.
worstthehadhavetoobservedare

onandbasisdailyaonperformance
demand.

onreporttroubletrunkreal-timeaProvidesd.
whichcircuitstrunk-relatedandtrunks

believedareandperformancepoorexhibit
areoffendersGrossmaintenance.requireto

aninservicefromremovedautomatically
direction.outgoing

8.59 isprogramanalysiserrortrunkThe
maintenancetrunkthebyscheduled

inputshandlesalsowhichprogramadministration
program.analysiserrortrunktheofoutputsand

8.60 failuretrunkofanalyzingandrecordingThe
aofusethethroughaccomplishedisdata

errorlong-termaandprocessfilteringstatistical
performancethewithconjunctionintableanalysis

trunkaTherefore,subgroup.trunkeachofrecord
groupitstorelativeperformancepoorexhibitmust

errortrunkThereport.ainincludedisitbefore
subgrouptrunktheusesalsoprogramanalysis

subgroupsoflistacompiletorecordperformance
Worstrecord—Dailyperformanceworstthewith

trunkothertocomparedList—asSubgroupTrunk
range.attemptsametheinsubgroups

8.61 minimizetousedarefilteringofstagesTwo
stagefirstTherequirements.storagethe

isandregistertrunktheinlocatedisfilter
maintenancetrunkthebyadministered

isfilterstagesecondTheprogram.administration
isandareastorageengineeredaninlocated

program.analysiserrortrunkthebyadministered
long-theinplacedarefiltersbothfailwhichTrunks

trunkthebyadministeredtableanalysiserrorterm
isanalysiserrorLong-termprogram.analysiserror

failureandsuccesscallcountingofprocessthe
asusediscountThisbasis.per-trunkaonreports

ofperformancetheagainstcomparetosamplea
whichTrunkstrunk.thatforsubgrouptrunkthe

trunktheirthanworsesignificantlyperform
errorlong-termthefailedhavetosaidaresubgroup
allonperformedisanalysiserrorTrunkanalysis.

circuits.serviceappropriateandtrunks

ProgramsCircuitServiceD.

8.62 containprogramscircuitserviceThe
controlmonitoring,thewithdealingfunctions
circuitsserviceoftestingandauditing,initialization,

includeprogramsTheseSwitch.4ESStheinused
following:the

(controlprogramtestcircuitService
subroutines)taskandtables,dataprogram,

control,machineannouncementRecorded
softwareinitializationandaudit,

plantinterrupterandtone,ringing,820A
softwareinitializationandaudit,control
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andmonitorframesignalingMultifrequency
softwarecontrol

transceiver.checkContinuity

PositionTestL651Aand51AE.
Programs

8.63 testpositiontesttheofpurposeThe
ofoperationtheadministertoisprograms

accesstestAlltrunks.accesstestpositiontestthe
testpositiontestthebycontrolledarecallstrunk

trunkaccesstestaonoriginationsCallprogram.
follows:asachievedare

theatoriginatedmessageinput/outputAna.
Dataterminal.input/outputpositiontest

thetoappliedismessagethisfromobtained
MaintenanceCircuittheviaProcessor1B

Operations,Testing,or(CMS)System
SystemAdministrationandProvisioning,

(TOPAS).

trunk.accesstestthetooff-hookGoingb.

following:thefromcomeTerminations

(operatingcallstest101-typeIncominga.
calls)personnelpersonnel-to-operating

testonefromcallstest101-typeofTransfersb.
another.toposition

8.64 isexecutionprogramtestpositiontestThe
oftransfersfrequentwithaccomplished

testpositiontestthebetweencontrolprogram
administrationmaintenancetrunktheandprogram

testthebyperformedtaskstheofManyprogram.
trunkthefromdispensedareprogramtestposition

Uponprogram.administrationmaintenance
toreturnedusuallyiscontroltask,theofcompletion

program.administrationmaintenancetrunkthe
trunkassuchfunctions,provideroutinesService

networkTheforward.ringandoutpulsing,idling,
trunkforrequireddisconnectionsandconnections

Theprogram.networktheviaperformedaretesting
isconnectionsnetworkthemaketorequireddata

translationstheviatranslationsfromderived
program.

8.65 forexistspackagesoftwaresimilarA
inpositiontestL651Atheofadministration

testL651AThecenters.switchinginternational
tosoftwareadditionalcontainsprogramposition
trunkinternationalforcontrollampandkeyprovide

testing.

ProgramsRMS-G1F.

8.66 directorshardwareofconsistsRMS-G1The
panel,testlocala(A),respondersand(A)

software.supportRMS-G1associatedand
toprovidedissoftwareSwitch4ESSAdditional

teststransmissiontrunkinternationalsupport
trunkRMS-G1TheRMS-G1.thebyperformed

bydemandoninitiatedbecanteststransmission
toaccordingautomaticallyorpersonneloperating

schedule.programmedRMS-G1an

8.67 containsprogramgenericSwitch4ESSThe
trunksupportthatsoftwarerelatedRMS-G1

signalingsoftware-controlledThesetests.signaling
aswaysthreeofeitherininitiatedbecantests

follows:

4ESSviarequestpersonnelOperating
terminalinput/outputSwitch

trunkdetectedbyinitiatedrequestSoftware
failure

softwareRMS-G1thebyrequestedWhen
(A).directoravia

TransmissionandOperationalG.
ProgramsTestTrunk

8.68 testtousedareprogramstestOperational
circuitstrunkofcapabilitiesoperationalthe

1BThetrunk.aofendterminatingthefrom
testprogramstestoperationalresidentProcessor

accessprovidewhichlinestestoperationaltoward
canTestsoffice.far-endtheatcircuitrytrunktheto

demandorroutineautomaticaneitheronrunbe
tousedareprogramstestTransmissionbasis.

trunksofcharacteristicstransmissionthemeasure
hardware.framelinetestofficeremotetheusingby
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ProgramAlarmGroupCarrierH.

8.69 interconnectthatfacilitiestransmissionThe
systems.carrierusemaysystemsswitching

monitoringaisalarmgroupcarrierThe
carriertheifdeterminesthatarrangement

thisHowever,properly.operatingisequipment
carrierthewhenonlyusedisalarmgroupcarrier
alarmfailurecarrierthewithequippedissystem

performsprogramalarmgroupcarrierThefeature.
functions:followingthe

andcarriersfailingoftrunksRemovesa.
orservicefromunitsinterfacevoiceband
ofreturnuponservicetotrunksrestores

voicebandorcarriersanalog/digitalfailing
restoralunitinterface

facilitiesalarmgroupcarrierTestsb.

forcheckwhichtestsofsequenceaInitiatesc.
channelcommonaofexistencethe

failurenetworksignaling

alarmgroupcarrierrestoresandDisablesd.
facilities.

notifywhichmessagesinput/outputProvidese.
restorals,failures,ofpersonnelmaintenance

carrierandalarmsgroupcarrierdisabled
state.testainfacilitiesalarmgroup

8.70 softwarecall-processingSwitch4ESSThe
groupcarriertheofstatetheexamines

alarmappropriateactivatesandindicatorsalarm
Input/outputoccurs.failurecarrierawhensignals

hasgroupcarrierwhichidentifyalsomessages
unitizedtheatdetectedconditionalarmThefailed.
causedisterminaldigroupandequipmentterminal
Inpilot.carrierorfrequencycarrieroflossby

initiatedbecanalarmterminaldigroupaaddition,
interval.timecriticalaforframingcarrierfaultyby

andalarms,lamps,troubleappropriateThe
isterminalfar-endtheandactivated,arecontacts

condition.alarmtheofinformed

8.71 failure,pointalarmanofrecognitionUpon
performsprogramalarmgroupcarrierthe

following:the

connectionstalkingDisconnects

billingcustomerTerminates

out-of-service.trunksaffectedPlaces

aforresumedisoperationsystemnormalWhen
iscircuitalarmtheinterval,timepredetermined

service.toreturnedaretrunksandreset

LinkSignalingChannelCommonI.
ProgramsSecurity

8.72 securitylinksignalingchannelcommonThe
ofusetheadministerandmonitorprograms

Thesefacilities.signalingchannelcommon
manuallyandautomaticallyprovidealsoprograms

restoreandmaintaintoproceduresinitiated
securitylinkThefailure.aofeventtheinsignaling

following:theprovideprograms

call-processingthetoinformationStatus
commonoftransmissiontheforprograms

messages.(CCS)signalingchannel

networkimplementtomeansThe
channelcommontheofcontrolmanagement

facilities.signaling

ProgramsAnalysisCodeVacantJ.

8.73 themonitorprogramsanalysiscodeVacant
processed.beingcallsfordigitsincoming

reportsandanalyzedarefailuresRouting-related
highahavewhichcasesthoseforgeneratedare

Customerproblems.indicatingofprobability
byoutfilteredareeventsnormalotherandmisdials

reported.notareandprocessfiltering2-stagea
connectableatoleadwhicheventsThose

reported.areerror)routingexample,(forcondition
analysiscodevacantcodes,vacanttoadditionIn

relatedroutingsimilarotheranalyzessoftware
as:suchirregularities,

a. CAMA:Misdirected arenumbersCalled
permittedaretheyassuretochecked

directly.dialtocustomerafornumbers

b. CAMA:Unauthorized isnumbercallingThe
totrunksincomingCAMAonchecked

thatonexpectedisnumbertheensure
protectionaisThisgroup.trunkparticular
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operatorusingwhenfraudagainst
featureThisidentification.numbering

automaticwhencheckdefensiveaprovides
used.isidentificationnumber

c. Not(INWATS)SERVICE800Originating
Allowed: incomingensuresfeatureThis

whichforareasfromacceptednotarecalls
ancalculatetopreparednotis4ESSthe

band.zonalINWATSoriginating

d. Exceeded:BandINWATS failureThis
thatnumberINWATSantocallsblocks
thanawayfartherareaanfromoriginate

contracted.hassubscriberINWATS

e. Only:FailureRoutingOfficeSubsequent
officesubsequentofreportareceiveCalls

foravailablestillaredigitsthewhilefailure
analysis.

MeasurementPlantandTraffic

8.74 programsmeasurementplantandtrafficThe
measurementobtainingforresponsibleare

plantandtraffictheadministeringdata,
thegeneratingandbases,datameasurement

Mostreports.measurementplantandtrafficvarious
peg,adjustprogramssoftwareSwitch4ESS

thein(registers)countersidleandoccupancy,
thePeriodically,execution.theirofprocess
databyreadareregisterstheseofcontents

andtrafficthecompilewhichroutinescollection
dataMeasurementdatabases.measurementplant

andtrafficvarioustheassembleroutinesoutput
databases.thefromreportsmeasurementplant

8.75 thereflectreportsmeasurementTraffic
thetopresentedtraffictheofeffects

byusedarereportsThesesystem.switching
existingthatverifytopersonnelengineering

predicttoneeds,presentforadequateisequipage
ofquantitythedeterminetoanddemands,future

Fordemands.futuremeettorequiredequipment
tousedarereportsthesemanagement,network

tonecessaryactionscontrolthedetermine
toandnetworknationwidetheutilizeefficiently

controlvarioustheofeffectstheevaluate
trafficusesmanagementPlantstrategies.

equipmentlocatetoreportsmeasurement
ofeffectivenesstheevaluateandirregularities

procedures.maintenanceoffice

8.76 thereflectreportsmeasurementPlant
thetorelationinmaintenanceofeffects

overallThecustomer.thetoprovidedservice
becansystemswitchingtheofcondition
switchingtollothertocomparedanddetermined

andtrafficAvailablereports.theseusingsystems
9.Partinidentifiedarereportsmeasurementplant

2-Tierand(PCC)ControlPer-Call
(DLC)ControlLoadDynamic

8.77 cancallsdataandvoicealternatePCC,With
circuits,trunksametheonroutedbe

Thisnetworks.dataandvoiceseparateeliminating
ServicesIntegratedtheinapplicableisability
whereenvironment,(ISDN)NetworkDigital

voicecarrymay(TSGs)subgroupstrunkindividual
traffic.dataand

8.78 ofamountthecontroltousedisDLCThe
aretherePCC,ForTSGs.toofferedtraffic

(DLC-1)DLClevelfirstTheDLC.oflevelstwo
noactive,isDLC-1Whiletraffic.datacontrols

associatedtoofferedistrafficdataadditional
allcontrols(DLC-2)DLClevelsecondTheTSGs.

originatingnewallactive,isDLC-2Whiletraffic.
TSGs.associatedtheoffkeptistraffic

OperationPCC

NOTE:
signalingTUPorINUP,ISUP,withTSGsOnly
Thiscontrol.PCCwithestablishedbecan

recentandODAoffunctionaisrestriction
formechanismtheprovidewhichchanges,

TSGs.defining

8.79 aroutingforcircuitchannelclearaobtainTo
FrameInterfaceDigital4ESSthecall,data

PCCRequestChannelClear64asends(DIF)
andSignalingSwitchingAdvancedthetomessage

ASSET(ASSET).TerminalCancelingEcho
Digitalthetoitpassesandmessagethereceives

1999March 217Page



18Issue234-100-000,

whileand(DCMS);SystemMultiplicationCircuit
convertersechothedisablesASSETso,doing

thereceivesDCMSThecircuit.thewithassociated
clearaallocatesandASSETfrommessagePCC

theWhencall.theofdurationtheforcircuitchannel
ChannelClearasendsDIFtheover,iscall

ASSETTheASSET.thetomessagePCCRelease
echotheenablesandmessagethereceives

thewithassociatedconverterslawandcancelers
DCMS.thetomessagePCCthepassesandcall

theandchannel,clearthereleasesDCMSThe
call.anotherforavailableiscircuit

OperationDLC

8.80 TASI-EexistingthebyprovidedisDLCThe
providetomodifiedbeenhaswhichDLC,

TSGs.PCCforDLC)(2-tierDLCoflevelstwo

8.81 fiveusesDLC,TASI-Elevel,tierfirstThe
to(SPs)PointsSignalingmiscellaneous

EachTSGs.associatedtoofferedtrafficcontrol
ATSGs.oflistownitshavemaypointSP
allowed.isunitTASI-EperTSGs20ofmaximum

8.82 twoonlyusesDLC,TASI-Etier,secondThe
TSGs.associatedovertrafficcontroltoSPs

areandnomenclatureTASI-EretainSPsThe
forSPThe1.Cliqueand0Cliqueastoreferred

CliqueforSPtheandtraffic,datacontrols0Clique
TSGs,oflistoneonlyisTheretraffic.allcontrols1

0.Cliquetoassignedbemustitand

VerificationandChangeRecent

8.83 meansaprovidessoftwarechangeRecent
theininformationtranslationschangeto

issoftwarechangerecentThebase.dataoffice
intoenteredisdatachangerecentandaccessed,

channels.input/outputseveralviabasedatathe
thetoassignedarechannelsinput/outputThese

MachinetheandCenterOperationsMaintenance
informationchangeRecentCenter.Administration

Thesestages.threeinsystemtheintoenteredis
threetheseUsingactivate.andtest,buffer,are

entered,becandatastages,changerecent
andaccuracy,functionalforcheckedverified,

on-line.placedactually

8.84 ofcapableissoftwarechangerecentThe
recentAsdata.translationoldbackrolling

rollbackamemory,intoenteredisdatachange
Thismemory.ofareaanotherincreatediscopy

datatranslationoldthecontainsarearollback
followingThechange.recentthebyreplacedbeing

provided:arerollbackoftypestwo

recentatoonlyapplicableisrollbackType-1
Itprocessed.beingactivelyisthatchange

itstodataofficethereinitializingforprovides
orinterruptanwheneverstateoriginal

whiletriggeredisphaseinitializationmemory
isThisprocessed.beingischangerecenta

ofupdatepartialthepreventtonecessary
change.recent

reinsertiontheforprovidesrollbackType-2
thebymodifiedwasthatdataoriginaltheof

recenteachAsmessages.changerecent
theintoupdatedismessagechange

contentsoriginalandaddressthedatabase,
theinstoredaremodifiedwordeachof
recentneweachis,(thattranslatorrollback
oldestthefordatatheoverwritewillchange

Thetranslator).rollbacktheinchangerecent
rolledbeonlycanmessageschangerecent

insertion.theiroforderreversetheinback
activatedbeonlycanrollbackType-2

or2phaseawithconjunctioninmanually
initialization.systemhigher

8.85 theinincludedalsoisabilityroll-forwardA
roll-forwardThesoftware.changerecent

recentreenteringofmeansaprovidescapability
completeorrollbackaafterdatachange

implementtoorderInoccurred.hasreinitialization
everyofmadeiscopytapecassettearoll-forward,
Usingmode.testtheintoputisthatchangerecent

maymessagestheinput,ascopytapecassettethe
thenandbuffered,memory,thetoresubmittedbe

anyinactivatedandmodetesttheintoplaced
desired.order

8.86 formeansaprovidessoftwareVerification
1Btheinstoredinformationretrieving

implementedisVerificationmemories.Processor
oninputmessagesspecialofusethethrough

messagesThesechannels.input/outputvarious
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changerecentverifytopersonneloperatingenable
data.translationsandinformation

ProgramsLibrary

8.87 Switch4ESStheprovideprogramsLibrary
nonessentialaccesstomeansawith

onstoredissoftwareusedInfrequentlysoftware.
areprogramstheserequired,Whentape.magnetic
thethere,Fromstore.programspareaintoentered

generictheofpartasexercisedareprograms
moreforprovidesfeatureThispackage.software

whoseSoftwarestore.programofuseefficient
cannotwhichbutproven,beenhasdesirability

aonstoreprograminenteredbeeconomically
operatingtoavailablemadeisbasis,permanent

personnel.maintenanceand

SoftwareRecoveryInterrupt

8.88 recoveryinterruptSwitch4ESSThe
hardwarebyinitiatedareprograms

insequencersinterrupthardwareThesequencers.
bemaycomplexcontrolcentralProcessor1Bthe

automaticallyorMCCthefrommanuallytriggered
interruptanbydirectedWhenhardware.by

antotransferrediscontrolprogramsequencer,
interruptsystemtheinpointentryappropriate

selectedpointentryTheprogram.recovery
(wired)hardware-controlledtheondepends

Thesequencer.interruptthebyspecifiedaddress
basicastoresprogramrecoveryinterruptsystem

thedeterminingforusefulbemaythatdataofset
base-levelrestartingforandinterrupttheofcause

isdataThisrecovery.interruptafterprocessing
arethatbins)(interruptlocationsmemoryatstored

level.interrupteachtoassigned

8.89 programsystem-interrupt-recoverytheAfter
anindatarequiredthestoredhas

iscontrolprogrambin,interruptappropriate
program.interrupt-filterassociatedantotransferred

theofsourceprimarythedeterminesprogramThis
basictheAfterinvolved.unitstheandinterrupt

recoveryfaultresolved,isinterrupttheofsource
entered.areprograms

8.90 todesignedareprogramsrecoveryfaultThe
thanrathersubsystemsorunitsfaultyisolate

Thesecomponents.replaceableidentifyto
call-affectingmostisolateandrecognizeprograms

basicTheinterval.interruptsingleaduringfaults
arestrategyrecoveryfaulttheoftechniques

andproblemsofresolutionrapidaroundcentered
Faultoperation.systemnormaltoreturnquick

thewithactionstheirverifyprogramsrecovery
ofhistoryamaintainwhichprogramserror-analysis

thetoadditionIndata.associatedandinterrupts
interruptsofhistoryamaintainingoffunctionbasic

error-analysisunitperipheraldata,associatedand
peripheraltheofactionthemodifymayprograms

datatheifoccursThisprograms.recoveryfaultunit
particularthatofinterruptsrecentthatindicates

basictheofmodificationaandoccurredhavetype
error-systemscommonAneeded.isstrategy

data(disk)long-termaprovidesprogramanalysis
doesprogramThissystem.retrievalandstorage

actions.interruptprocessormodifynot

8.91 haveprogramsrecoveryfaulttheAfter
ofconfigurationworkingaselected

severalperformmustprogramsthehardware,
settingincludetasksThesetasks.‘‘housekeeping’’
otheranddiagnosticscausethatflagsappropriate

baseduringscheduledbetotestingdeferrable
call-toreturnedhassystemtheafterlevel

mustprogramsrecoveryfaulttheAlso,processing.
errorappropriatetheintakenactionstherecord

history.dataanalysis

8.92 initiateprogramsrecoveryfaulttheFinally,
personneloperatingtomessagesoutput

interruptsseveralIftaken.actionsidentifywhich
theproblem,persistentaresolvetofailedhave

supplementtoutilizedbemaymessagesoutput
personneloperatingTheanalysis.errorautomatic
manuallyandmessagesoutputtheanalyzemay

configuration.hardwareworkingaselect

8.93 takenhaveprogramsrecoveryfaulttheAfter
iscontrolprogramaction,recoverybasicthe

Thisprogram.restartmaintenanceatotransferred
functionsadditionalseveralperformsthenprogram

duringencounteredinterrupthighesttheonbased
occurmayinterruptsMultipleinterval.interruptan
lowerthecase,thisIninterval.interruptanduring
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Theanalyzed.notbutrecordedareinterruptslevel
systemusingprogram,restartmaintenance

initializesorrestoresdata,storedrecoveryinterrupt
aspests,controlcentralincludingregisters,system

theforflagssetsalsoMaintenanceappropriate.
levelbaseonscheduledbetoauditsappropriate

processing.normaltoreturntheafter

8.94 thetotransferredtheniscontrolProgram
updatesoftwarerestartmaintenance

forfunctioninitializationanperformswhichprogram
followingthehasprogramThissoftware.

responsibilities:

unitsperipheralforcontrolspestResetting

clocksoftwaretheUpdating

requiredascontrolexecutiveofInitialization
processingnormaltoreturnthetoprior

run.betophasesystemaRequesting

8.95 softwarerestartmaintenancetheFinally,
aindataoutputitsplacesprogramupdate

basicfollowingtheofoneselectsandbuffer
mechanism:returntheforoptions

interruptedthere-executeandUnwinda.
foronlyusedisoptionThisinstruction.

isoptionThisC-level.thanlowerinterrupts
maintenanceThereturn.commonmostthe
decisionthisaltermayprogramrestart

onortypeinstructiontheeitheronbased
datainterruptautomaticindetectederrors

storage.

interruptedtheinpointsafeatobackRollb.
thanmoreifusedisoptionThisprogram.

theduringoccurredhasinterruptone
instructionwindableaifinterval,interrupt

interruptedthewasexecuteanassuch
out-of-anwasinterrupttheiforinstruction,

failure.range

eitheriswhichpoint,referenceatoReturnc.
toorcyclebase-leveltheofbeginningthe

schedule.taskinterjecttheofbeginningthe
oflevelscertainafterusedisoptionThis
longerlastinginterruptanyafterorinterrupts

ms.10than

8.96 softwarerestartmaintenancetheAfter
ofmethodtheselectedhasprogramupdate

controlprogramcontrol,programnormaltoreturn
program.restartmaintenancethetotransferredis

ofoutputtheinitiatesrestartMaintenance
particularthetorelevantmessagesinput/output

transfersthenrestartMaintenanceinterrupt.
asprocessingnormaltocontrolprogram
softwarerestartmaintenancethebydesignated

program.update

BaseDataOffice

8.97 parameterofconsistsdatabaseofficeThe
dataParameterdata.translationand

callofnumberandaddressesstartingthespecifies
thresholdvarioustheandofficetheinregisters

thespecifiesdataTranslationvalues.
assignmentsandinterrelationships,characteristics,
anddataroutingtrunks,subgrouptrunkof

thetiesdataTranslationequipage.hardware
ofconfigurationphysicaltheandprogramgeneric

together.officean

8.98 isdataofficeinitialplanning,officeDuring
thetoinputfordesignedformsonentered

isassemblerdataofficeTheassembler.dataoffice
tousedsystemdata-processingoff-line,an

fordataparameterandtranslationthegenerate
relativelyisdataParameterSwitch.4ESSeach

awithoutmadebecannotchangesandconstant
assembler.dataofficetheofrunoff-lineseparate

suchchanges,frequentrequiresdataTranslation
following:theas

trunksofdeletionorAddition

dataroutingchangedorNew

information.growthequipmentOffice

8.99 withcreatedinitiallyisdataTranslation
changesaccommodatetoflexibilitysufficient

interval.2-yearapproximateanovergrowthand
incorporatedbecanchangesinterval,thisDuring
software.verificationandchangerecentusing
accommodatelongernocandatatranslationWhen

structuretranslationnewaadditions,andchanges
assembler.dataofficetheusingcreatedbemust
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inretrofittedisprogramgenericnewaWhenever
required.bemaydatabaseofficenewaoffice,an

8.100 inSwitch,4ESStheofoperationThe
ondependentiscall-processing,particular,

aTherefore,database.officetheofintegritythe
validknownatodatabasethere-initializetomeans

provided.ischangesrecentreinstateandstate
isforward,rollback-rollastoreferredscheme,This

isintegritydatabasewhenimplemented
theprovidessoftwarechangeRecentquestioned.

theeventtheInability.rollback-rollforward
completeamutilated,severelyisdatabase

Periodically,implemented.bemayreinitialization
dumpedaredatabaseofficetheofcontentsthe

on-linethethateventtheIntape.magneticonto
aasservestapethismutilated,getsdatabase
wasthatdatatherestoringtoadditionInbackup.

alsotape-backupthetoresortingmutilated,
activitychangerecentofhistoryallremoves

rollforwardThedump.tapethetosubsequent
recentlostreinstatetousedbethencanprocedure

anasservealsocantapemagneticThischanges.
newawhenassemblerdataofficethetoinput
newaorgrowthsupporttocreatedisdatabase

retrofit.programgeneric

Maintenance9.

General

9.01 Switch4ESSofobjectiveoverallThe
ofintegritytheensuretoismaintenance

normalduringqualityserviceandcall-processing
thisachievetoorderInconditions.error/faultand

manner,effectiveandefficientaninobjective
andmaintenance,operation,Switch4ESS

throughimplementedarefunctionsadministrative
arecentersworktheSupportingcenters.work

manualandsemiautomatic,automatic,various
facilitiesmaintenancesoftwareandhardware

supportingawithconjunctioninwhich,
operationthesupportsprogram,documentation

variousThesecomplex.theofmaintenanceand
ofmaintenanceforemployedalsoarefacilities

eachwithinterfacewhichcircuitsserviceandtrunk
office.Switch4ESS

9.02 preventiveincludesmaintenancegeneral,In
orrepairandtasksmaintenanceroutineor

part,mosttheFortasks.maintenancecorrective
isSwitch4ESStheinmaintenanceroutine

softwarescheduledviaautomaticallyperformed
tasksmaintenanceroutineremainingtheprograms;
asperformedmanuallyandsemiautomaticallyare

OrientedTaskofliststaskroutineonlisted
routineAlldocumentation.(TOP)Practices

equipmentonlistedarerequirementsmaintenance
(trouble-clearing)maintenanceCorrectivelists.test

viaSwitch4ESStheinautomatedhighlyalsois
softwaremanually-initiatedandautomatically

correctivetheperformprogramsTheseprograms.
following:theoffunctionsmaintenance

detectionTrouble

verificationTrouble

protectionService

isolationTrouble

verificationRepair

service.toequipmentofRestoral

9.03 theinaidedarepersonnelOperating
maintenancecorrectivemostofperformance

messages.outputdescriptiveanddistinctivevia
trouble-locatingincludemessagesThese

betopackscircuitoflistsassuchinformation
providewhichlists,Trouble-indicatorreplaced.

initialonbaseddocumentationTOPtoaccess
inpersonneloperatingaidalsoindications,trouble

maintenance.correctiveofperformancethe

NOTE:
nature,incorrectiveorroutineWhether

isSwitch4ESStheofmaintenance
withbasisnoninterferenceaonapproached

callandserviceofintegritythetorespect
processing.
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CentersWork

9.04 administrativeandmaintenance,Operation,
arecomplexSwitch4ESStheoffunctions

workEachcenters.workthroughimplemented
functions/responsibilitiesspecifichavemaycenter

tofunctionscenterworkotherwithoverlapwhich
interfacestheprovidetonecessaryextentthe

maintenanceandoperationthesupporttorequired
workvarioustheoffunctionsTheoffice.theof
offices;Switch4ESSalltoapplicablearecenters

ownership,equipmentsize,officethehowever,
localandfunctions,centerworkofcentralization

determineproceduresandpoliciesadministrative
andseparateasexistcentersworkthewhether

Thecombined.arefunctionstheiforareasdistinct
broadlygroupedarefunctionsworkSwitch4ESS

categories:followingtheinto

functionsmaintenanceEquipmenta.

maintenanceequipmentSwitching1.

maintenanceequipmentTerminal2.

controlandcoordinationMaintenanceb.
functions

controlswitchingToll1.

controlmaintenanceTrunk2.

controlNetworkc.

controlmanagementNetwork1.

controlRestoration2.

administrationOfficed.

administrationMachine1.

provision.Circuit2.

9.05 channelinput/outputSoftware-defined,
inconsiderationprimarythearefunctions

andfunctionscenterworkassigning
input/outputtheseofManyresponsibilities.

andmaintenancebothforusedarechannels
ofdescriptioncompleteAfunctions.administrative

SystemMaintenanceCircuitandProcessor1Bthe

theimplementtousedchannels,input/output
234-inprovidedisfunctions,centerworkvarious

100-021, DescriptionSystemInput/Output .

9.06 maymanagersindividualAlthough
responsibilitiesofassignmentthedetermine

worktheofdesignbasictheoffice,givenawithin
necessaryisThisfollowed.bemustconceptcenter

arechannelsinput/outputcertainbecause
programstoredthebyfunctionscertainassigned

theoffice,givenawithinexample,Forcontrol.
theand(TEC)CenterEquipmentTerminal

bemay(MOC)CenterOperationsMaintenance
input/outputrequiredthebut,physically;combined

bemustcenterworkeachfordevicesandchannels
provided.

9.07 Switch4ESSaconsiderednotAlthough
withprovidedbemayofficeancenter,work

CenterMaintenanceSystemMaintenanceCircuita
4ESSseveralsupportcanCMSThe(CMSMC).
providedbewillofficestheseofOneoffices.Switch

aasprovidedisCMSMCTheCMSMC.awith
andoperationcoordinatetopointcentral

CMS.theofmaintenance

FacilitiesMaintenance

9.08 variousbysupportedarecentersworkThe
manualandsemiautomatic,automatic,

facilities.maintenancesoftwareandhardware
supportingawithconjunctioninfacilities,These

operationtheforprovideprogram,documentation
are:facilitiesTheseoffice.theofmaintenanceand

systemsRelated

systemInput/output

softwareMaintenance

controlManual

Alerting

documentationMaintenance

communicationsVoice
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equipmenttestandTools

monitoring.External

SystemsRelatedA.

9.09 following:theincludesystemsRelated

TOPASorConnectVu/CMS

RMS-G1.

systemsrelatedtheoffunctionprimaryThe
maintenance.trunkofperformancetheconcerns

asfunctionsalsoTOPASorConnectVu/CMSThe
TheSwitch.4ESStheintooladministrativean

relatedtheseofaspectsmaintenance-related
paragraphs.subsequentindiscussedaresystems

relatedtheseconcerninginformationAdditional
document.thisinelsewherecontainedissystems

SystemMaintenanceCircuit

9.10 ais(CMS)SystemMaintenanceCircuitThe
Thesesystem.minicomputerprocessordual

front-endtheastoreferredareprocessors
front-endTheprocessor.backuptheandprocessor

data,maintenancecircuithandlesprocessor
functions:operationalfollowingtheincluding

forlistworkamaintainsandEstablishesa.
positiontesttrunkorpositiontest51Aeach

informationtickettroubleProvidesb.

operationalperformtoabilitytheProvidesc.
basisdemandaonteststransmissionand

Processor1Bthevia

informationdispatchProvidesd.

Processor1BtheforinterfaceanProvidese.
orpositionstest51Atotrunksconnectto
theviaSystem-D2MeasurementRemote

networkswitching

Processor,1BthewithinterfaceanProvidesf.
MaintenanceTransmissionCarrierthe
T-Carriertheand(CTMS),System

(TCAS)SystemAdministration

NOTE:
testingwithassociatedisCTMSThe

andmultiplexlineofmaintenanceand

broadbandmultiplexgroupmaster
toprovidedisTCASTheequipment.

T-Carrieronmaintenancefacilitate
conjunctionInequipment.transmission

TCAStheandCTMStheCMS,with
troubletrunkforusedare

sectionalization.

informationstatusProvidesg.

thetoreferredtrunksofprintoutProvidesh.
locationsrepair

administrationfileProvidesi.

trunksofstatussystemProvidesj.

functions.administrativeProvidesk.

circuitthetobackupasactsprocessorbackupThe
processor.maintenance

RMS-SystemMeasurementRemote
G1

9.11 internationalinprovidedisRMS-G1The
testingforusedisItonly.centersswitching

and6,CCITT5,CCITTusingtrunksinternationalof
andhardwareRMS-G1Thesignaling.7CCITT

genericSwitch4ESSsupportingandsoftware
scheduledperformingofmeansaprovidesoftware

onteststransmissionandsignalingdemandand
torespondsRMS-G1Thetests.international

Transmissionoffices.far-endatteststransmission
thetotransmittedareresultstestsignalingandtest

reporting.forTOPAS/CMS-1C

SystemInput/OutputB.

9.12 theissysteminput/outputProcessor1BThe
(person/machinetoolmaintenanceprimary

control,effectingforSwitch4ESStheininterface)
Thisoffice.theofrepairandtesting,monitoring,

variouswithoperatetodesignedissystem
1BTheterminals.input/outputofconfigurations

TOPASorConnectVu/CMSandProcessor
input/outputrespectivetheirwithcommunicate

unitinput/outputviaversaviceanddevices
Thecontrollers.unitinput/outputandselectors

of5and3Partsindescribedissysteminput/output
document.this

1999March 223Page



18Issue234-100-000,

SoftwareMaintenanceC.

General

9.13 1BthefordefenseoflinefirstThe
Processor1Bnetwork,switchingProcessor,

theisequipmentinterfaceterminalandinterface,
mechanismscontrolanddetectionfaultautomatic

existenceThesoftware.maintenancebyprovided
programviasystemthetoreportedisproblemsof

Appropriatefailures.checkintegrityorinterrupts
toinitiatedautomaticallyareactionscorrective

are:usedtoolsprimaryTheservice.restore

programsrecoveryFault
programsanalysisError

systemrecoveryProcessor
system.recoveryProgram

9.14 theareprogramsdiagnosticSoftware
theofrepairandtestingfortoolsprimary

equipment.orframesSwitch4ESSvarious
instorednormallyareprogramsDiagnostic

programsTheseSystem.ProcessorAttached
applywhichteststable-drivendatacomprise

thecomparetest,underunitatoinputspredefined
correctknownwithunitthefromoutput(s)resulting

particularatopatternfailuretherelateandoutputs,
correlatedareresultsDiagnosticunit.theinfault

viapersonneloperatingtoavailablemadeand
Thesetrunks.input/outputonoutputmessages

aifinformationrepairofformtheinaremessages
all-tests-passedanofformtheinorfails,test

results.testexpectedmatchresultstheifmessage

9.15 requestedbecanprogramsDiagnostic
programs,recoveryfaultbyautomatically

analysiserrororprograms,exerciseroutine
bealsocanprogramsDiagnosticprograms.

terminalinput/outputviamanuallyrequested
switch).(powercontrolframe-levelviaormessages

viatesting)(demanddiagnosticsinitiatedManually
theperformmessage(s)inputterminalinput/output

following:

detectionmaintenanceoftestingRoutinea.
automaticallytestednotlogiccontroland

orfaultedbetoknownunitaofRepairsb.
failureofsuspect

repairVerificationc.

testing.Growthd.

repairforistestingswitch-initiatedpowerFrame
applicableTherestoral.serviceandverification

isunitorframeatimeanyrequestedisdiagnostic
isunitorframethepass,testsallIfup.powered
fromremovedpreviouslyunlessservicetorestored

message.inputterminalinput/outputanviaservice

9.16 becanprogramsrecoveryfaultCertain
terminalinput/outputviainitiatedmanually

testing.routineperformtomessagesinput

ProgramsRecoveryFault

9.17 anthatverifiesprogramrecoveryfaultThe
faultytheisolatesprogramThisexists.error

andsystemoperationalthefromequipment
capabilitiesoperationalsystemtherestores

failure.equipmentanofoccurrencethefollowing
followingthehashardwarethethis,accomplishTo

mechanisms:detectionerrorbuilt-inoftypes

operationsduplexinMatchinga.

errorparityofformsvariousofuseTheb.
thebetweencommunicationsincodescheck

stores,callcontrols,centralProcessor1B
system,processorattachedstores,program

Switch4ESStheandunits,dataauxiliary
unitsperipheral

betweensignalingall-seems-wellofuseThec.
subsystems

self-internalfordetectorserrorUniqued.
andsanity,parity,memory,ofchecking

others.

9.18 systeminterrogateprogramsrecoveryFault
determinetointervalsregularathardware

maintenanceawarrantswhichtroubleawhether
unitsystemaWhenoccurred.hasresponse

tablessoftwareoccurred,hasproblemaindicates
toactionappropriatethedeterminetousedare

unitandnumberunit—membertheidentify
softwarerecoveryfaultidentified,Oncenumber.

toactivemadeisunitparticularthattorelevant
cannotrecoveryfaulttheIfunit.theanalyzefurther

isanalysiserrorerror,anofexistencetheverify
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theduplicated,andverifiediserrortheIfupdated.
fault.aasconsiderediscondition

9.19 byactivatedareprogramsrecoveryfaultThe
whichmechanisminterruptprograma

faultappropriatethetocontrolprogramtransfers
hardwaretheofanywhenprogramrecovery

ofprocessaBytriggered.aredetectors
someandlogic,deductiveretrial,reconfiguration

recoveryfaultthetesting,hardwareactual
theutilizingand,unitfaultyaisolatecanprograms

operatingrestoresystem,theintobuiltredundancy
systemnormalthetocontrolreturnandcapability

recoveryvariousthefortimeElapsedprograms.
5ofrangetheinlietoexpectedbecanprocesses

isupdatingmemorycorenowhenms50to
callperms800to400asgreatasandrequired,

filethefromreloadawhenstoreprogramorstore
required.isstore

ProgramsAnalysisError

9.20 reactandtimeaatoneoccurfaultsWhen
recoveryfaultthetest,underconsistently

singleaonproblemtheisolatesnormallyprogram
however,occasion,On(interrupt).stimulus

occurcanfaultsmultipleormarginal,intermittent,
recoveryfaulttheofscopethebeyondgowhich

aproblems,thesewithcopeTostrategy.program
Theused.isstrategyresolutionfaultlevelhigher

analysis.errorcalledisprocess

9.21 marginalresolveprogramsanalysisError
entity.repairableandisolatableantofaults

thatunitstheofconfigurationthethis,achieveTo
aWhenmodified.systematicallyisinvolvedbemay

errorsometodueoccurinterruptsofseries
thesavesprogramanalysiserrorthecondition,

theanalyzingAfterunits.theofconfiguration
initaltersprogramanalysiserrortheconfiguration,

anprovidesinterruptanotherthatmannerasuch
isprocessThisresolution.ofdegreeadditional

faultsMultipleisolated.isfaulttheuntilrepeated
processanalysiserrorthewhenidentifiedare
resolutiontheandunitonethanmoreimplicates
achieved.isresolutionfurtherout’’—no‘‘bottoms

9.22 abilitythehaveprogramsanalysiserrorThe
configurationsvarioustherememberto

theaddition,Ininterrupts.ofseriesaininvolved
ainplacetheirremembertoableareprograms

nexttheonthatsosequenceinterruptparticular
theinstepnextthetakecanprogramstheinterrupt

orsavedisdataanalysisErrorprocess.isolation
commonathatsuchtablesin‘‘remembered’’

types.unitallbyusedisprogramcontrol

9.23 areagraylargethefillsanalysisError
thatfaultstraightforwardsimplethebetween
theandrepairedanddiagnosed,resolved,easilyis

wouldanalysis,errorwithoutwhich,faultdifficult
hardwaresystemcontinuedinresult

memoryandprogrampossibleandreconfiguration
reinitialization.

SystemRecoveryProcessor

9.24 anddetectionautomaticofsystemspecialA
processorensuretousedislogiccontrol

clockprocessoronusedislogicThissanity.
orhardwaretheeitherintroublescertainorfailures

toprocessorthecausewhichsystemsprogram
hardwareofsetAsanity.executionprogramlose

ofsequenceatriggerautomaticallymonitors
therecoverandreconfiguretoactionscontrol

bystimulatedisactionemergencyThisprocessor.
centraltheinlogicconfigurationprocessorthe

controls.

SystemRecoveryProgram

9.25 toduebemaysanityprocessingoflossThe
hardwareaswellasproblemssoftware

wherecasesareTherenoted.previouslytroubles
evenorpartiallybecancapabilityprocessingthe

monitorsconfigurationprocessortheyetlost,totally
abyfilledisvoidThistrouble.thesensenotdo

awithinterfacingprogramcontrolintegritysystem
overseewhichprogramsspecialtyofnumberlarge

ofsystemaByviability.processingensureand
generictheprograms,correctionanddetection

arememorycalltransientanddata,program,
Correctiveinconsistencies.ormutilationforaudited

localizedfromrangingtaken,bemayaction
andprogramsystemcompletetoupdatingmemory

monitorintegrityTheregeneration.memory
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call-allthatverifycall-processing—programs—test
propertheinexecutedbeingaretasksprocessing

.intervalstimereasonablewithinandsequence
inresultsnormexpectedthefromDeviations

action.corrective

TestingDemand

9.26 isSwitch4ESStheintestingDemand
devicesinput/outputviainitiatedmanually

fromRequestspanels.controlframeindividualand
ofsetnormaltheonlyinresultpanelscontrolframe

options).(noexecutedbeingtestsdiagnostic
oftypestest,specificarequestinginFlexibility

isothers,andpasses,ofnumberdata,output
primaryThesystem.input/outputtheviaprovided
testdiagnosticarequestingformessagesinput

EX(diagnose),DGNareapplicablewhere
informationDetailed(restore).RSTand(exercise),

inputtheinprovidedismessagestheseregarding
follows:asisdescriptionbriefamanual;message

verbrequestdiagnosticBasic—DGN

verbexecutiondiagnosticInteractive—EX

toequipmentanrestoresConditionally—RST
theinitiatingincludeswhichservice

diagnosticappropriate

exerciseroutineandrecoveryFault—TEST
programs.

TestsRoutine

9.27 aofconsistcanexerciseortestroutineA
completeafromtestsofsubsetspecific

isthattestaordiagnostic,partialadiagnostic,
assuchdiagnosticnormaltheofindependent

uniqueorprogramrecoveryfaultyaincontained
frequencyandextentThetest.diagnosticdemand

typethebydeterminedprimarilyistestroutineaof
reconfigurationtested,beinghardwareof

tosystemtheofsensitivitytheandcomplexities,
servicefromremovedbeingtypesunitvariousthe

testing.for

9.28 weekly,daily,hourly,runaretestsRoutine
equipmentonspecifiedastimes,otherand

viamanuallyinitiatedeitherareandliststest
ormessagesinputterminalinput/output
control.programunderinitiatedautomatically

systemlowduringrunnormallyaretestsRoutine
periods.traffic

DiagnosticInteractive

9.29 specialaismodetestinteractiveThe
enableswhichfacilitytestinitiatedmanually

typessubtlemorethesolvetopersonneloperating
theaddressdiagnosticsInteractiveproblems.of

previouslyasprogramstestdiagnosticsame
thewithusedmessagesinputhowever,discussed;

withavailablenotoptionsseveralprovideverbEX
ofactionsthepermitoptionsTheseverb.DGNthe

steppoint,testatoadvancetest,aatpause
throughloopandinstructions,ofnumberathrough

tests.orinstructionsofnumbera

ProcedureTrouble-Locating
Programs

9.30 programsprocedureTrouble-locating
importantaniswhichlistpackagenerate

usecanpersonnelOperatingtool.maintenance
faultyofrepairtheinassisttolistpackthis

mostequipmentidentifieslistpackTheequipment.
Althoughmalfunction.acausedhavetolikely
identifymaylistthelist,packaastoreferred

listpackThepacks.circuitthanotherequipment
locationequipmentandunit,frame,theidentifies

faultysuspectedthewhereframethewithin
packThelocated.arecomponentsorcomponent

functionaldiagram,schematictheidentifiesalsolist
listedtheofnumbersymbolandschematic,

iscodeidentifyingequipmentThecomponents.
eachtoappliediscodeweightedAincluded.also

theidentifytolistpacktheoncomponent
trouble.thecausingprobablymostcomponent

9.31 programsprocedurelocatingtroubleThe
failingbygenerateddatarawanalyze

Thesetests.diagnosticsoftware-controlled
trouble-locatinggenerateprogramstrouble-locating

intodatathisentertemporarilyanddatasummary
tape,basedatatrouble-locatingAmemory.disk

listpackcontainsunit,tapeaonmountednormally
eachwithgroupsinorganizedisdataThisdata.

afordatalistpacktheallcontaininggroup
providedinputUsingtype.frameorunitparticular

trouble-locatingthediagnostic,failedtheby
theongroupdataappropriatethelocateprograms
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trouble-thelocated,Oncetape.trouble-locating
trouble-locatingtheprocessprogramslocating

trouble-locatingtheanddiskfromdatasummary
processingthisofresultThetape.fromdata

probableoflist,packlist,aisoperation
trouble.thecausingunitsmalfunctioning

SoftwareReportDegradationService

9.32 softwarereportdegradationService
officenotifyingofmeansaprovides

ofCenterOperationsMaintenancetheinpersonnel
Servicecall-processing.Switch4ESSinlossa

failurehardwareaasdefinedisdegradation
trunks.128thanmoretoserviceoflossinresulting

asreportedcurrentlyconditionsarefollowingThe
degrading:service

framesduplex-failedMost

notarewhichsubunitsOut-of-service
unit.switchprotectionabyreplaced

9.33 isdegradationserviceofindicationvisualA
console.controlmastertheonpresented

outputbecanreportsdegradationserviceDetailed
input/outputCenterOperationsMaintenanceon

isdatadegradationServicerequest.onchannels
measurementplanttoavailablemadealso

timetheofmeasurementallowsThissoftware.
condition.failedainisequipmentthatinterval

ControlManualD.

General

9.34 facilitiescontrolmanualfollowingThe
controlautomatictheforbackupaprovide

systems:

consolecontrolMaster
systemInput/output

position(s)test51A
control.Local

ConsoleControlMaster

9.35 Processor)(1AconsolecontrolmasterThe
Processor)(1Bcomplexcontrolmasterand

person/machinedisplayandcontrolprimarytheare
equipmenttheforSwitch4ESStheofinterface

OperationsMaintenancetheofcontroltheunder
hardwaredisplaytousedisconsoleTheCenter.

status,softwareandconfigurationactive/standby
consoleTheperformance.systemandresults,test

requestmanuallytoabilitytheprovidesalso
systemcontroltoandinformationstatusadditional

recoveryautomatictheshouldreconfiguration
fail.systems

SystemInput/Output

9.36 mosttheprovidessysteminput/outputThe
ininterfaceperson/machinecomprehensive
topersonneloperatingenablesItSwitch.4ESSthe

inputnumerousviaoperationsystemcontrol
controlbyrecognizedarewhichmessages

aprovidesalsosysteminput/outputThesoftware.
ofpurposethefordataoutputtomeans

ofmonitoringandtesting,actions,reconfiguration
theconcerninginformationAdditionalsystem.the
and6,4,Partsinpresentedissysteminput/output

document.thisof7

PositionsTestL651Aand51A

9.37 theprovidesposition(s)testtrunkThe
interfaceCenterOperationsTrunkprimary

Thetesting.trunksemiautomaticandmanualfor
trunks.domesticonlytestcanpositionstest51A

inprovidedarepositionstestL651AThe
theyAlthoughonly.centersswitchinginternational

positionstestL651Athetrunks,domestictestcan
internationaltestingforprimarilyprovidedare
additionalfor6and5PartstoRefertrunks.

position(s).testtrunktheregardinginformation

NOTE:
L651Aand51Aprogram,generic4E10With
thebyprovidedbemayfunctionspositiontest

(RMS-D2).System-D2MeasurementRemote
trunktheRMS-D2,thewithequippedWhen

Trunkprimarytheprovidesstationwork
andmanualforinterfaceCenterOperations

testing.trunksemiautomatic

ControlLocal

9.38 isframesindividualtheatcontrolManual
onmountedpanelscontrollocalbyprovided
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isprocedurescan-monitoringAequipment.the
controlstheseofstatethescanperiodicallytoused
andrequestsmanualtoreactanddetecttoand

torequestsandrequestsDiagnosticchanges.state
manuallyprimarytheareservicefromunitsremove

thesefromdirectedbecanthatfunctionsinitiated
pass/failandstatusFramecontrols.local

lampstheondisplayedareresultsdiagnostic
Failingpanels.controlframetheonlocated

withcomparedbeshouldresultsdiagnostic
ofdetailsformessagesoutputterminalinput/output

notshouldindicatorslamppass/failThefailure.the
activity.repairainengagedwhenonreliedbe

maintenance-relatedforcontrolOut-of-service
input/outputanviabegenerallywillactions

terminal.

9.39 accessmultipinpanels,accessManual
arepanelscommunicationandconnectors,

terminalunitizedcertainonprovidedalso
forframesterminalmetallicandframesequipment

monitoring.andtestinglocalofpurposethe

AlertingE.

9.40 systemalarmofficeSwitch4ESSThe
maintenanceofareastheallcoordinates

ofsetstandardaviaofficethewithinresponsibility
byprovidedisFlexibilityalarms.visualandaudible

eachwithbasisareaanonofficethepartitioning
Thesecircuit.alarmseparateahavingarea

programcontrolalarmthebycontrolledarecircuits
transferand/orgrouptoabilitytheprovideswhich

theofobjectivesTheareas.theamongalarms
thenotifytoaresystemalarmofficeSwitch4ESS
toconditions,troubleofequipmentSwitch4ESS

ofoccurrencethetopersonneloperatingalert
operatingdirecttoandconditions,trouble

orequipmenthardwareaffectedthetopersonnel
problem.systemhardwareand/orsoftware

9.41 ofcharacteristicsbasicthearefollowingThe
system:alarmofficeSwitch4ESSthe

arewhichalarmsvisualandAudiblea.
standardsAT&Twithconsistent

meaningincommonarewhichAlarmsb.
officethethroughout

messagesoutputdescriptiveandDistinctivec.
ofareasappropriatethetoprovided

alarmeachforresponsibility

undercircuitscontrolalarmIndependentd.
Thesearea.eachservingcontrolprogram

and/orgrouptoabilitytheprovidecircuits
dictate.needsofficeasalarmstransfer

alerttoprovidedalsoareprintoutsNonalarmed
office.theofstatusthetopersonneloperating

DocumentationMaintenanceF.

9.42 thesupportdocumentationoftypesSeveral
facilities.maintenancedescribedpreviously

operationaldocuments,proceduralincludesThis
theoryanddescriptionequipmentguidelines,

anddata,supportdescriptions,softwaremanuals,
documentsproceduralprincipleTherecords.office

providewhich(TOP)PracticesOrientedTaskare
order,companyacceptance,routine,ofcoverage

includesdataSupporttasks.trouble-clearingand
input/outputtheandlistingssoftware,diagnostic,

aincluderecordsOfficemanuals.message
equipmentoftabulationsforms,ofcollection

forceworkinventories,partssparerecords,
androuting,trunk,manyplusassignments,

records.managementnetwork

CommunicationsVoiceG.

9.43 MaintenancetheinpersonnelOperating
majorahaveCenterOperations

cooperationinproblemssolvinginresponsibility
otherincenters,workotherinpersonnelwith

frames.equipmentlocalatandoffices,switching
variouswithfacilitiescommunicationTelephone

Maintenancetheinprovidedareabilities
activities.thesecoordinatetoCenterOperations

aisconsolecontrolmastertheatdevicebasicThe
DIRECTORCALL thehaswhichtelephone

features:following
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telephoneTouch-tone

signaltodevicesalertingvisualandAudible
callsincomingofpresencethe

phonespeakerA

operator-typeantoconnecttoabilityThe
headset

forlinesonaddandcallsholdtoabilityThe
connectionconferencethree-waya

theincentersmaintenancethealltoAccess
office.

9.44 providedarefacilitiescommunicationsVoice
theinaswellascentersworkotherallin
centersotherTheCenter.OperationsMaintenance

facilitiesextensivetherequirenotdoofficethein
Center.OperationsMaintenancetheinprovided

OperationsTrunktheinpositionstesttrunkThe
Alsolines.test101-typewithprovidedareCenter

theinpersonneloperatingoffice,thewithin
operatingotherwithtalkcanareaequipment

theinorareaequipmenttheinpersonnel
TrunkandCenterOperationsMaintenance
voiceinterframetheviaCenterOperations

telephoneframeThiscircuit.communications
rearandfrontbothonappearanceshascircuit

suchframes,Certainaisles.equipmenttheofsides
andframesequipmentterminalunitizedA6theas

built-inhaveframes,terminalmetallic
toaccesshavealsowhichpanelscommunication

circuit.communicationvoiceinterframethe

EquipmentTestandToolsH.

9.45 areequipmenttestandtoolsoftypesMany
repairandtestingthesupporttoneeded

broadTwoforce.maintenancetheofactivities
identified.becanequipmenttestofcategories

andscopesassuchequipmentuseGenerala.
telephoneframevoltmeters,probes,

others.andtools,headsets,

ortypeunitiswhichequipmentuseSpecialb.
filepulsers,busassuchoriented,frame

packs,matcherplug-inwriter,clockstore

equipment,testtransmissionmiscellaneous
others.and

iscategoriesbothfromequipmenttestoflistA
820-740-150,ingiven Summarizing4ESSJ4A000

Specification.

MeasurementPlantandTrafficI.
Reports

General

9.46 withconcernedaremeasurementsTraffic
presentedtraffictelephonetheofeffectsthe

aremeasurementsPlantsystem.switchingtheto
theofeffectstherelatingwithconcerned

thetoSwitch4ESStheofconditionmaintenance
Separatecustomers.toprovidedservice

anddomesticformaintainedaremeasurements
internationalHowever,traffic.international

aintakenthosetoequivalentaremeasurements
andtrafficregardingthatNoteoffice.domestic

aretrunksinternationalmeasurements,plant
and5CCITTusingtrunksthoseonlyasdefined

internationalconcerningDatasignaling.6CCITT
asrecordedissignalingtypedomesticusingtrunks

trunk.domestica

9.47 bygeneratedReports,OperationsOn-site
machinetheenableSwitch,4ESSthe

ofreportscopyhardextracttoadministrator
timeextendedoveraccumulateddataoperational

aonavailablearereportsTheseintervals.
OnsiteThebasis.demandand/orscheduled

dataofsummaryarepresentReportsOperations
measurements.plantandtrafficfromavailable

versusinternationalforprovidedisdataSeparate
trunks.domestic

9.48 OperationsOnsitetorelatedsoftwareThe
networktheintoincorporatedisReports
thisInsystem.pagingdisplaymanagement

ordefinedbecanreportsnewconfiguration,
particularaformodifiedbecanreportsexisting

madebecanchangesTheseinstallation.
isprocedureThischanges.genericofindependent

networknewaaddingorchangingtosimilar
ofcasetheinHowever,page.displaymanagement

tocompiledisdataReports,OperationsOnsite
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tobasedatameasurementtraffictheaccess
OnsitestandardThereport.uniqueadisplay

subsequentindefinedareReportsOperations
reportstheseincontainedDataparagraphs.

personnelmaintenanceandadministrationprovide
following:thedotomeansawith

equipmentlocateandRecognize
irregularities

officetheofeffectivenesstheEvaluate
proceduresmaintenance

byprovidedserviceofqualitytheEvaluate
Switch4ESSthe

theofconditionmaintenancetheDetermine
othertoconditionthecompareandoffice

offices.

forsourcedataaprovidealsoreportsThese
office.theengineering

ReportServiceMachine

9.49 thedocumentsReportServiceMachineThe
4ESSabyprovidedserviceofquality

datapresentsReportServiceMachineTheSwitch.
service—affectwhichproblemstoonlyrelating

Thiscustomer.thebyseenbecanthatthose
ofkindsandquantitiestheincludesreport
serviceothertoadditioninattemptsineffective

irregularities.

ReportPerformanceMachine

9.50 ReportPerformanceMachineThe
orwhethertroublesmachinealldocuments

thebecausedoneisThisservice.affecttheynot
thebyreportedmeasurementsserviceusual

thetodirectlyrelatenotdoReportServiceMachine
theinelementscriticalmosttheofperformance

providedredundancyhightheofBecausesystem.
transferredareelementselements,criticalthesefor

onplacedhierarchyatoDuecustomer.theto
Report,ServiceMachinethebymeasuredservice

de-bemayelementscriticalofperformanceactual
gradualtoleadcouldThisemphasized.

severetoeventuallyandserviceofdegradation
PerformanceMachineTheimpairments.service

Switch4ESSallondataincludesReport
maintenancesystemwithinterfacesthatequipment

andtrunkbothcontainsreportThissoftware.
information.switching-related

SummaryServiceandLoadMachine

9.51 issummaryserviceandloadmachineThe
usedisItreport.statusmachineoverallan

forsourcedataaasengineertraffictheby
officemonitoringforandofficetheengineering

isreportThisbasis.ongoinganonperformance
thatassuretoadministratormachinethebyused

theaboveoratisofficethebyprovidedservicethe
tousedbecanreportsummaryThelevel.objective

identifyandproblemsmachinegeneralanalyze
areas.orcomponentscausingtroubleparticular
consistsdatasummaryserviceandloadMachine

quantities,installedassuchdataassignmentof
assignmentsandcapabilities,quantities,working

dataAdditionalengineer.thebyprimarilyused
calculatedandcountstrafficdynamicofconsists

theonloadtherepresenttogetherthatquantities
equipment.

ReportServiceLoad

9.52 datacontainsReportServiceLoadThe
reportThisitems.differenteightconcerning

following:theidentifies

yeartheofdayshigh15

dayshighest10theofaverage

months12theofeachofaverage

monthsbusiest3

months.busiest3theofaverageAn

ReportDistributionLoad

9.53 hourbusyaisReportDistributionLoadThe
hourbusytheshowsItreport.determination

printedbecanreportThisitems.differenteightfor
days’consecutive5afterordayeach

thedays,5foraccumulatedWhenaccumulation.
intervalstime-consistentduringcollectedisdata
report.average5-dayayieldtoaveragedand

230Page 1999March



18Issue234-100-000,PracticesTechnologiesLucent

PerformanceSwitchingNetwork
PlanMeasurement

9.54 isthatreportofficeanprovidesplanThis
of(index)levelthemeasuretodesigned
thebyviewedasperformanceswitchingnetwork
isthatdataonbasedisplanTheSwitch.4ESS

plantandtrafficotherinavailablereadily
managementnetworkandreportsmeasurement

forprovidedarereportsSeparatepresentations.
internationalatserviceinternationalanddomestic

principlethearefollowingThecenters.switching
plan:theofparts

serviceSwitching

serviceBilling

indicatorsPerformance

countsBase

Administration.

ReportsUser-Defined

9.55 tomeansaprovideReportsUser-Defined
thefromreportsuser-formattedextract
inarereportsThesebase.dataSwitch4ESS

ReportsOperationalOnsitethetoaddition
User-Defined23toUpdiscussed.previously

atcollectedbecanDataoutput.becanReports
onetoupofperiodaforintervalsquarter-hour

specifiedanyatoutputbemayreportAnyweek.
channel.I/Odesignatedanyonquarter-hour

SystemsandCentersRelatedExternalJ.

ManagementNetworkRegional
ManagementNetworkforSystem

9.56 RegionalawithinterfacesSwitch4ESSThe
(RNMS)SystemManagementNetwork

DataAdministrativeandEngineeringan[formerly
ManagementNetworkforSystemAcquisition

computerizedaisEADAS/NMThe(EADAS/NM)].
real-timecentralizedprovideswhichsystem

hierarchicaltheofcontrolandsurveillance
controlandmonitoringThisnetwork.switching

switchingoflevelsallforprovidedisfunction
endselectedtocentersregionalfromhierarchy

network.theofsegmentspredefinedwithinoffices

andminicomputerausesEADAS/NMThe
theprovidewhichequipmentperipheralassociated

functions:following

machineswitchingofsurveillanceReal-time
interactiongrouptrunkand

exceptionnetworkcomputer-driven,A
whenactivatediswhichsystemdisplay

exceededarethresholdspredefined

managementnetworkremoteCentralized
capability.control

9.57 viaRNMSwithinterfacesSwitch4ESSThe
RNMSThechannel.input/outputan

dataoftypesfollowingtheacquiresminicomputer
channel:input/outputthisvia

onindicatorstheofstatusthereflectingData
theindisplaymanagementnetworkthe

CenterManagementNetwork

datasubgroupTrunk

statuscodeHard-to-reach

dataperformanceMachine

datastatusControl

data.assignmentregistersubgroupTrunk

9.58 channelinput/outputthetoadditionIn
1BSwitch4ESSthebetweeninterface

NMCtwominicomputer,RNMStheandProcessor
TheRNMS.toremotedarechannelsinput/output

channelterminaldisplaymanagementnetwork
datathetoaccesswithpersonnelRNMSprovides

ESS4thetoavailablepagesdisplaycontroland
managementnetworkApersonnel.NMCSwitch
RNMSpresentschannelprinterexception

theonoutputbeingdatathewithpersonnel
Switch4ESStheinprintermanagementnetwork

NMC.

NOTE:
thewithinterfacesalsoSwitch4ESSThe

SupportOperationsManagementNetwork
networkprovidetosystem(NEMOS)
nonhierarchicaldynamictheofmanagement

isinterfaceThisnetwork.(DNHR)routing
providesandinterfaceRNMSthetosimilar
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theforfunctionsreportandcontrolsimilar
network.DNHR

MaintenanceTransmissionCarrier
System

9.59 MaintenanceTransmissionCarrierThe
maintenanceprovides(CTMS)System

in-automatedperformtomeansawithpersonnel
facilities.carriercoaxialandradioontestsservice

manualreplaceproceduresautomatedThese
aprovidesalsoCTMSThemeasurements.routine

trunkandcarrieridentifyandisolatetomeans
thebetweenexistsinterfacedataAproblems.

Switch4ESSainTOPASorConnectVu/CMS
systemstransmissionainCTMSaandoffice

maintenancetrunkSwitch4ESSThecenter.
asectionalizetointerfacethisusecanpersonnel

providecanCTMSThetrouble.alocatetotrunk
points.accesscarrierfromresultsmeasurement

circuitverifyalsocanpersonnelmaintenanceTrunk
measurementsspecialrequestingbyactivityorder

CTMS.thevia

SystemAdministrationT-Carrier

9.60 (TCAS)SystemAdministrationT-CarrierThe
computer-basedofcombinationais

TCASTheequipment.officecentralandequipment
automatedperformingofmeansaprovides

ofmaintenanceandadministrationcentralized
4ESSawithinterfacesTCASThenetworks.digital

TheTOPAS.orConnectVu/CMStheviaSwitch
previouslyCTMSthetosimilarisTCASoffunction
withconcernedisTCASHowever,described.

only.equipmentdigital

(No.SystemEvaluationService2No.
SES)2

9.61 andmeasurementstakesSES2No.The
patternsknownagainstthemmatches

ServiceTheothers).andtone,voice,(ringing,
servicevariousgeneratesSystemEvaluation

4ESSthetoreturnedarewhichreportsevaluation
Switch.

9.62 occursperformancenetworkofEvaluation
theduringandphasesetupcalltheduring

areobservationsCallconversation.ofstagesinitial
ASystem.EvaluationServicethebyinitiated

ServicethebySwitch4ESSthetosentmessage
linkdatadedicatedaviaSystemEvaluation

Switch4ESSTheobservation.callainitiates
wherestagethereacheswhichcallnexttheselects

received.beenhavenumbercalledtheofdigitsall

9.63 toconnectedone-wayistrunkincomingThe
ofmonitoringpermitsThisSES.2No.the

Afterup.setcallduringsubscriberoriginatingthe
connectionone-wayacomplete,isoutpulsingdigit

twoThesetrunk.outgoingthetomadeis
monitortoSES2No.thepermitconnections
irregularities,callanyandconnectiontheofquality

monitorsSES2No.Theannouncements.ortones,
thetoappliedannouncementsortonesany

andTheseSwitch.4ESSthebytrunkincoming
Servicethetoreturnedareeventsnonaudibleother

Thislink.datadedicatedtheviaSystemEvaluation
includes:data

iscallnewaindicateswhichsignalseizureA
evaluationforavailable

digitsnumberCalled

incomingtheofnumberidentificationCircuit
requestontrunk,

statusoff-hookandon-hookpartyCalled

theatoriginatewhichsignalsdispositionCall
Switch4ESS

on-hook)trunk(incomingdisconnectTrunk

INT’1,NON-POTS,(POTS,flagclassCall
2-Stage,INT’1GSDN,SDN,egressDED

MAS)PAS,800,intertollINT’1EA,INT’1

IMP,120IMP,(60treatmenthandlingFinal
EA1-4,I&F,INC,IVC,RDA,VCA,NCA,
HAW,OOB,NWC,NCC,1-4,SPNCD,

CBK)ARG,

andconnectframeservicesNetwork
disconnect.

232Page 1999March



18Issue234-100-000,PracticesTechnologiesLucent

9.64 callanyselectssoftwareSwitch4ESSThe
higherorequalfromtrunksincomingon

observation.serviceforcandidatesasofficeslevel
ofpercentagehighathatensuretodoneisThis

officeslevellowertocompletetoattemptingcalls
ofexcessincallsdataHowever,selected.are

observation.thefromexcludedare56kbs
4ESStheallowsfeaturethisofImplementation

ServicethetotimeaatcalloneconnecttoSwitch
randomaisselectionCallSystem.Evaluation

aoncallsmonitortoprovisionnoisThereprocess.
trunk.preselected

SystemCenterServiceNetwork

9.65 anisSystemCenterServiceNetworkThe
aviaSwitch4ESStheofinterfaceoptional
1Bduplex,fullasynchronous,second,perbit1200

irregularityCallchannel.input/outputProcessor
andSwitch4ESSthebycollectedisdata

SystemCenterServiceNetworkthetotransmitted
thebyspecifiedtrapsdataofficetoresponsein

NetworkTheSystem.CenterServiceNetwork
traps,datainitiatesSystemCenterService

traps,inhibitsandstopstraps,existingmodifies
tomessagesinputviaratessamplingdatasetsand

CenterServiceNetworkTheSwitch.4ESSthe
itanalyzesanddatarequestedthestoresSystem

detecttofunctionimprovementserviceaofpartas
readilynotarewhichproblemsfacilityandfar-end

tools.maintenancelocalwithtraceable

CoordinationServicesInternational
Center

9.66 CoordinationServicesInternationalThe
theofinterfaceoptionalanis(ISCC)Center

second,perbit1200aviaSwitch4ESS
irregularityProcessor1Bduplex,fullasynchronous,

infunctionimprovementservicetheofpartasdata
foreigndistribution,trafficinternationaldetermining

aboutinformationandpenetration,network
calls.incomplete

MaintenanceTrunk

9.67 anddomesticofobjectivebasicThe
toismaintenancetrunkinternational

theandserviceintrunksofnumberthemaximize
thismeetToproperly.performingtrunksofnumber

strategiesdetectiontroublefollowingtheobjective,
used:are

controlstateTrunk

testingtrunkPer-call

testing.Routine

circuitismaintenancetrunkofaspectAnother
newturningandtesting,installing,work;order

service.foruptrunks

ControlStateTrunkA.

9.68 maintenancetrunkProcessor1BThe
theconcerningrecordsmaintainssoftware

aWhentrunks.ofstatusin-service/out-of-service
messageoutputanservice,fromremovedistrunk

OperationsTrunkresponsiblethetodirectedis
trunkaofstatustheWhenarea.controlCenter

onmaintainedlistout-of-servicetrunkthechanges,
removedautomaticallyareTrunksupdated.isdisk

duplexassuchfailuresequipmentforservicefrom
failures1processorsignalorinterchangeslottime

nowithfailuresunitinterfacevoicebandand
switch.protection

TestingTrunkPer-CallB.

9.69 istestingcircuitserviceandtrunkPer-call
failures,per-callrecognizingofprocessthe
upsetcallandattemptsmachineineffective

thetakinginvolvesalsotestingThisirregularities.
andtrunksfaultytheidentifytoactionsappropriate

whichcircuitsforinvolvedcircuitsservice notare
alarmgroupcarriersoftwarewithequipped

testingcircuitserviceandtrunkPer-calltreatment.
toresponseinProcessor1Btheoffunctiontheis

Typically,circuit.givenainvolvingfailuresper-call
calloutgoingtheinresultsfailureper-callfirstthe

associatedtheandtrunkanotheroverroutedbeing
Ifmemory.instoredbeingdatafailureper-call

threenexttheduringoccursfailureper-callanother
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aneithertrunk,sametheaccesstoattemptingcalls
iscircuittheorexecutedistesttrunkoperational

ondependentanalysiserrorfurthertosubjected
theandoccurredthatfailureper-calloftypethe

testtrunkoperationaltheIfinvolved.circuitservice
theniscircuitTheverified.istroublethefails,

sentisreporttroubleaandservicefromremoved
remainderTheTOPAS.orConnectVu/CMStheto

ofresponsibilitytheisprocessmaintenancetheof
appropriatetheandCenterOperationsTrunkthe

passes,testtrunkoperationaltheIfcenter.repair
analysiserrorfurtherbutgiven,isnotificationno

trouble,aindicatesanalysisthisIfoccurs.
issued.arereportstroubleappropriate

TestingTrunkRoutineC.

9.70 operationalofconsiststestingtrunkRoutine
theunderexecutedteststransmissionand

RMS-andprogramgenericSwitch4ESSofcontrol
allonautomaticallyrunaretestsRoutineG1.

whichforofficetheincircuitsserviceandtrunks
offrequencyTheavailable.aretests

trunkoperationalroutineautomatically-initiated
andloadsystembyautomaticallylimitedistesting

input.teletypewriterviaschedulingbymanually
teststrunktransmissionandOperational

routineofpurposetheforrequestedautomatically
arewhichthosethanpriorityinloweraretesting

theforrequestedmanuallyandautomatically
Switch4ESSThedetection.error/faultofpurpose
testtransmissionandoperationalprovidesalso

far-endfrominitiatedteststrunksupporttolines
ontestsinitiatecanRMS-G1Theoffices.

internationalsupportcanandtrunksinternational
offices.far-endatinitiatedteststrunk

ProcessOrderCircuitD.

9.71 operatingtheinoriginateordersCircuit
enterandbureauprovisioncircuitcompany
paperofformtheinenvironmentSwitch4ESSthe

Circuitlink.dataviaortape,magneticrecords,
paperofformtheinsystemtheenteringorders

1BandTOPASorCMSthetoinputtedarerecords
Center.AdministrationMachinethefromProcessor

offormtheinsystemtheenteringordersCircuit
directlyinputtedarelinkdataviaortapemagnetic

TheTOPAS.orConnectVu/CMStheto

orderscircuitforwardsTOPASorConnectVu/CMS
terminalforCenterAdministrationMachinetheto

thetoinputinitialandassignmentsequipment
process.changerecent

9.72 generatesTOPASorConnectVu/CMSThe
thetosentarewhichlistsworkordercircuit

OperationsTrunkandCenterEquipmentTerminal
Theorders.circuittheofimplementationforCenter

theupdatesthenTOPASorConnectVu/CMS
data.typeper-circuitthefordatabase

9.73 CenterEquipmentTerminaltheWhen
equipment-thecompletedhavepersonnel

settingpacks,circuitoftasks—installationrelated
CenterOperationsTrunkothers—thetheandpads,

testing.trunkordercircuitend-to-endperforms
theseofcompletionsuccessfulthetoSubsequent

byserviceforupturnedaretrunksnewthetests,
TheCenter.OperationsTrunkthe

MachinethenotifiesTOPASorConnectVu/CMS
‘‘inanandturnuptheofCenterAdministration

provisioncircuitthetoreturnedisnoticeeffect’’
bureau.

TransmissionandOperationalE.
Testing

9.74 trunksofteststransmissionandOperational
4ESSofcontroltheunderexecutedare
areteststhesetrunks,domesticForSwitch.

originatingtheattrunkaseizingbyaccomplished
aofnumberdirectorytheoutpulsingandofficeend

endterminatingtheatofficetheinlocatedlinetest
thenisrequired,ifequipment,Testtrunk.theof

andtrunk,theofendoriginatingthetoconnected
1Borsoftwareunderexecutedistesttrunkthe

andoperationaloftypesVariouscontrol.Processor
trunk.atesttousedarelinestesttransmission

subsequentinidentifiedislinestesttheseofEach
regardinginformationDetailedparagraphs.

providedislinestesttransmissionandoperational
234-110-094,in TransmissionandOperational

LinesTest .

LinesTestOperational

9.75 routinelytousedarelinestestOperational
andtrunkaofabilitiesoperationalthetest
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terminatingtheatcircuitrytrunkthetestbasically
towardtestsProcessor1BThetrunk.theofend

ofpurposeprimaryThelines.testoftypesthese
testsdetectiontroublepermittoislinestestthese
theidentifytoattempttoorderinperformedbeto

circuit.trunkfar-endtheinproblemspecific
4ESSthebyoriginatedaretestsOperational

lines:testoftypesfollowingthetoSwitch

linetestSynchronous

linetestsynchronousCentrexIIPhase

linetestsynchronousCentrexIIIPhase

linestestStep-by-step

line.test103-type

9.76 103-typetheterminatesSwitch4ESSThe
supporttolinestestsynchronousand

offices.far-endbyoriginatedtestsoperational

LinesTestTransmission

9.77 transmissiondemandandroutineAutomatic
ofcontroltheunderexecutedbecantesting

lines.testtrunkSwitch4ESStoofficesfar-end
themeasuretousedaretestsTransmission

noise,trunks—loss,ofcharacteristicstransmission
linestesttransmissionThedistortion.andecho,

follows:asareSwitch4ESSthebyprovided

linetest100-type

linetest101-type

linetest102-type

linetest104-type

linetest105-type

linetest108-type

linetest109-type

linetest606-type

AcronymsandAbbreviations

3

3B
Computer3B20DAT&T

3BI
Interface3B

A

AAP
ProcessorAdministrationAnnouncement

AFA
AccessFacilityAnalog

AFC
CenterFacilityAnalog

ALM
Alarm

ALC
ControllerA-Link

ALF
FormatterA-Link

ASW
WellSeemsAll

AMA
AccountingMessageAutomatic

AMASE
StandardAccountingMessageAutomatic

Entries

ANI
IdentificationNumberAutomatic

API
InterfaceProcessorAttached

APN
NumberPointAction

APPECD
DatabaseConfigurationEquipmentApplication

APS
SystemProcessorAttached

1999March 235Page



18Issue234-100-000,

ASR
RecognitionSpeechAutomatic

ATME
EquipmentMeasuringTransmissionAutomatic

AUI
InterfaceUnitAuxiliary

B

BISO
IsolationBegin

C

C-Links
LinksCross

CAMA
AccountingMessageAutomaticCentralized

CAROT-2
Trunks-2onReportingAutomaticCentralized

CARTS
TransferRecordsandAssignmentCircuit

System

CC
CodeCountry

CCC
CodeCountryandIdentificationCarrier

CCIS
SignalingInterofficeChannelCommon

CCITT
TelephoneandTelegraphInternational

CommitteeConsultative

CCS
SignalingChannelCommon

CCS7
7SystemSignalingChannelCommon

CCT
TransceiverCheckContinuity

CDSC
CabinetServicesDataCustom

CDSU
UnitServiceDataCustom

CMS
SystemMaintenanceCircuit

CMSMC
MaintenanceSystemMaintenanceCircuit

Center

CNAC
CenterAdministrationNationalCCIS

CNI
InterfaceNetworkCommon

CPU
UnitProcessingCentral

CRO
OverflowReroutedCancel

CRT
TubeRayCathode

CSDC
CapabilityDigitalSwitchedCircuit

CSU
UnitServiceChannel

CTMS
SystemMaintenanceTransmissionCarrier

CTTU
UnitTestTrunkCentral

D

DATS
SelectorSlotTimeAccessDigital

DCIS
SystemSignalingChannelCommonDestination

DCMS
SystemMultiplicationCircuitDigital

DDD
DialingDistanceDirect

DDSBS
SelectorBusSerialDualDuplex

DFA
AccessFacilityDigital
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DFC
CenterFacilityDigital

DIF
FrameInterfaceDigital

DIF-E1
Frame-E1InterfaceDigital

(DTMF)DIF-E1
DIF-E1(DTMF)FrameInterfaceDigital

(MF)DIF-E1
DIF-E1(MF)FrameInterfaceDigital

DISU
UnitsServiceInterfaceDigital

DIU
UnitInterfaceDigital

DLC
ControlLoadDynamic

DLN
NodeLinkDirect

DMA
AccessMemoryDirect

DMAC
ControllerAccessMemoryDirect

DMERT
OperatingReal-TimeMultienvironmentalDuplex

System

DNHR
RoutingNon-HierarchicalDynamic

DP
PulsingDial

DRAM
MemoryAccessRandomPortDual

DRO
OscillatorRubidiumDisciplined

DSA
AdapterServiceDigital

DSCH
ChannelSerialDual

DSDC
CapabilityDialingServicesDirect

DS3
3LevelSignalDigital

DSU
UnitServiceDigital

DSX
ConnectCrossSignalDigital

DT
TerminalDigroup

DTMF
MultifrequencyToneDual

E

E-Links
LinksExtension

EADAS/NM
AcquisitionDataAdministrativeandEngineering

ManagementNetworkforSystem

EAI
InterfaceActionEmergency

EB
BusExtended

EBCU
UnitCallingBasicEquivalent

ECD
DataConfigurationEquipment

ECS
StoreCallExtended

EDAS
SystemAcquisitionDataEngineering

EIA
AssociationIndustriesElectronic

EISO
IsolationEnd

EKCODE
CodeEnableAddressExtended

EST
TerminalSuppressorEcho

ETS
SystemTranslatorElectronic
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EXEC
PackProcessorExecutive

F

F-Link
LinksAssociatedFully

FETL
LineTestEndFar

FIFO
OutFirstInFirst

H

HDU
UnitDiskHard

HTR
Hard-to-Reach

I

IAM
MessageAddressInitial

ICDR
RecordingDetailCallInternational

ICL
LossConnectionInserted

IDDD
DialingDistanceDirectInternational

IDTS
StartToneDialImmediate

IFB
BufferInterframe

IMS
SwitchMessageInterprocessor

INUP
PartUserNetworkInternational

INWATS
ServiceTelephoneAreaWideInward

IOP
ProcessorInput/Output

IRN
NodeRingIntegrated

IRR
RerouteImmediate

ISAIC
andAnnouncementServiceImproved

CollectionInformation

ISC
CenterSwitchingInternational

ISCC
CenterCoordinationServicesInternational

ISDN
NetworkDigitalServicesIntegrated

ISUP
PartUserNetworkDigitalServicesIntegrated

ITS
SystemTestInstallation

IUN
NodeUserIMS

IPUB
BusUnitPeripheraltoInterface

K

KCODE
CodeEnableAddress

L

LAN
NetworkAreaLocal

LI
InterfaceLink

LIFO
OutFirstInLast

LN
NodeLink

LT-1
T1-CarriertoL-Carrier
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M

MAC
CenterAdministrationMachine

MC
CongestionMachine

MCC
orProcessor)(1AConsoleControlMaster

Processor)(1BComplexControlMaster

MCRT
TubeCathode-RayMaintenance

MF
Multifrequency

MFS
SignalingMultifrequency

MHD
DiskHeadMoving

MOC
CenterOperationsMaintenance

MROP
PrinterRead-OnlyMaintenance

MTF
FrameTerminalMetallic

MUP
ProcessorUtilityMaintenance

N

NCEO
OfficeEndNonconforming

NCP
PointControlNetwork

NEMOS
SupportOperationsManagementNetwork

NMC
CenterManagementNetwork

NN
NumberNational

NP
ProcessorNode

NPA
AreaPlanNumber

NSC
ComplexServicesNetwork

O

OBAT
TrunkAccessBridgedOperator

ODA
AssemblerDataOffice

ONAC
CenterAdministrationNetworkOperations

ONI
IdentificationNumberOperator

OOS
ServiceofOut

OSO
OfficeScreeningOriginating

OSPS
SystemPositionServicesOperator

OTS
SwitchTollOperating

P

PAS
SystemAnnouncementPhased

PBX
ExchangeBranchPrivate

PCC
ControlCallPer

PCIS
SignalingInhibitChannelPer

PCM
ModulatedCodePulse

PICO
OutputInputPadded

PIFB
BufferIntraframePadded
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POTS
ServiceTelephoneOldPlain

PR
ListingProgram

PRI
InterfaceRatePrimary

PRM
MessageRecoveryProcessor

PSC
ClientSwitchedProtection

PSE
ExpansionStoreProgram

PUB
BusUnitPeripheral

PUDR
Driver-ReceiverUnitPeripheral

R

RAM
MemoryAccessRandom

RAO
OfficeAccountingRegional

RF
FrequencyRadio

RMS-D2
System-D2MeasurementRemote

RN
NodeRing

RNAC
CenterAdministrationNetworkRemote

RNF
FrameNodeRing

RNMS
SystemManagementNetworkRegional

RNOC
CenterOperationsNetworkRemote

ROM
MemoryRead-Only

ROTL
LineTestOfficeRemote

RPC
ControllerPeripheralRing

RPCN
NodeControllerPeripheralRing

S

SCANS
andAdministrationChangeSoftware

SystemNotification

SCAR
RegisterAccumulationCallStable

SCC
ControllerCircuitService

SCCS
SystemCenterControlSwitching

SCS
SystemCircuitService

SCSC
ControllerSystemCircuitService

SCSU
UnitSystemCircuitService

SCU
UnitCircuitService

SDN
NetworkDefinedSoftware

SDOC
ControlOverloadDynamicSelective

SLK
LinkSignaling

SMCC
CenterControlManagementSwitching

SP
ProcessorSignal

SPC
CircuitPermutingandSwitching

SPCS
SystemControlledProgramStored
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SPRR
RerouteSpray

SRL
LevelReservationSelective

STP
PointTransferSignal

STR
ReservationTrunkSelective

T

TASI
InterpolationSpeechAssignmentTime

TCAS
SystemAdministrationT-Carrier

TDAS
SystemAcquisitionDataTraffic

TDNET
NetworkDivisionTime

TEC
CenterEquipmentTerminal

TMS
SwitchingMultiplexedTime

TOC
CenterOperationsTrunk

TOP
PracticesOrientedTask

TOPAS
andProvisioning,Operations,Testing,

SystemAdministration

TOSS
SystemSupportOperatorTeleconferencing

TSC
ConnectionSignalingTemporary

TSI
InterchangeSlotTime

TSPS
SystemPositionOperatorTraffic

TSPS
SystemPositionServiceTraffic

TSRP
PlanResultsServiceTrunk

TTS
SwitchTollTerminating

TUP
PartUserTelephone

TUT
TestUnderTrunk

TWS
StationsWorkTrunk

U

UTE
EquipmentTerminalUnitized

V

VF
FrequencyVoice

VFL
LinkFrequencyVoice

VFLA
AccessLinkFrequencyVoice

VIF
FrameInterfaceVoiceband

VIU
UnitInterfaceVoiceband

X

X.25
ProtocolMessageDataAssembledProcessor

XTC
ControllerXTSI

XTF
FormattorXTSI

XTSI
InterchangeSlotTimeExpanded

XXX
IdentificationCarrierInternational
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