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Ing. Zdene k SvitorkaIng. Zdene k Svitorka
Ing.Vratislav BlazekIng.Vratislav Blazek

Business SystemBusiness System

Network ManagementNetwork Management

SDH ManagementSDH Management No 7 Signalling Manag.No 7 Signalling Manag.

No 7 Sign. NetworkNo 7 Sign. NetworkSDH EquipmentSDH Equipment Optical FibreOptical Fibre

OF ManagementOF Management

Active Link Monitoring statusActive Link Monitoring status

Active Link MonitoringActive Link Monitoring
Physical LevelPhysical Level ofof MonitoringMonitoring

Monitoring Structure ArrangementMonitoring Structure Arrangement
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Optical route risk factors :Optical route risk factors :
nn Mechanical long term cable stresses (installation, Mechanical long term cable stresses (installation, 

cable bedding)cable bedding)

nn Fatal cable route faults (building activity, Fatal cable route faults (building activity, willfulwillful
damage or robbery)  damage or robbery)  

nn Undesirable activities by the trespassers  (hackers, Undesirable activities by the trespassers  (hackers, 
espionage agencies)   espionage agencies)   

nn Mechanical quick or random effects  (vibrations, Mechanical quick or random effects  (vibrations, 
tension or compression irregularities, random loads)tension or compression irregularities, random loads)

nn Climatic and temperature loads (heat, frost, water Climatic and temperature loads (heat, frost, water 
leakage)leakage)

FO Attenuation changesFO Attenuation changes

Problems ?Problems ?
Active Link monitoring Active Link monitoring 

Solution !Solution !

Reasons for Active Monitoring Reasons for Active Monitoring 

Only Active Monitoring can recognise and qualify transmission trOnly Active Monitoring can recognise and qualify transmission troubles:oubles:

Failure equipment/route determination Failure equipment/route determination 

EQUIPMENTEQUIPMENT ROUTEROUTEor / oror / or

Exclusive Active Monitoring functions :Exclusive Active Monitoring functions :

Active Monitoring is able to identify any route parameters degraActive Monitoring is able to identify any route parameters degradation  dation  

Failure early recognition and warningFailure early recognition and warning

or failures before the equipment is influenced by these effects or failures before the equipment is influenced by these effects 

Due to use special database SW there is possible to evaluate notDue to use special database SW there is possible to evaluate not onlyonly

Failure predictionFailure prediction

route condition but also to predict something future developmentroute condition but also to predict something future development
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Active monitoringActive monitoring : IEC 61300: IEC 61300--33--33
Monitoring principal methods :Monitoring principal methods :

Monitored parameters :Monitored parameters : IL IL -- attenuation attenuation ((and/orand/or RL RL -- return lossreturn loss))

OTDR OTDR -- Optical Time Domain Optical Time Domain ReflectrometryReflectrometry MonitoringMonitoring

a) a) bidirectional OTDR monitoringbidirectional OTDR monitoring

b) unidirectional OTDR monitoringb) unidirectional OTDR monitoring RFTSRFTS monitoring systemsmonitoring systems

OTDROTDR
DUTDUT

OTDROTDR
AA--BB

BB--
AA

Remote Fibre Test SystemRemote Fibre Test System

DTR DTR -- Direct Transmission/Receiving MonitoringDirect Transmission/Receiving Monitoring

TMTM monitoring systemsmonitoring systems

Transmissive MonitoringTransmissive Monitoring
permanent Tpermanent T--R measurementR measurement

TT RR
DUTDUTTransmitterTransmitter ReceiverReceiver

Monitored parameters :Monitored parameters : IL IL -- attenuation attenuation 

Combined active monitoring system ?Combined active monitoring system ?

MLS !MLS !
RR

TM or/and RFTSTM or/and RFTS system,system,

fully equipped by original fully equipped by original MLSsoftMLSsoft SWSW

MLS CWDMMLS CWDM

MLS EthernetMLS Ethernet

MLS SensorMLS Sensor

�  and other extra programs !�  and other extra programs !

YES !YES !
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Local PC controllingLocal PC controlling

MLS MLS -- HW and SW StructureHW and SW Structure

MLSMLS
HWHW

MLSMLS
SWSW

Central MonitoringCentral Monitoring

MLSsoft BASICMLSsoft BASIC

MLSsoft TRANSMLSsoft TRANS

MLSsoft MONITORMLSsoft MONITOR

MLSsoft RFTSMLSsoft RFTS
MLS Database MLS Database 

(e.g. ORACLE, SQL ...)(e.g. ORACLE, SQL ...)

TM+RFTSTM+RFTS combinedcombined
oror

MLSsoft COMBI          MLSsoft COMBI          

MLSsoft OTDRMLSsoft OTDR

OTDR input measurementOTDR input measurementComplementary HW function:Complementary HW function:
external OTDR equipment external OTDR equipment ((EXFO)EXFO)

Complementary evaluation SWComplementary evaluation SW support support for for Database TMDatabase TM: : MLSsoft PLOTMLSsoft PLOT

Basic HW function (preferable):Basic HW function (preferable): TM monitoringTM monitoring
Main characteristics:Main characteristics: permanent permanent -- continuous functioncontinuous function

quick failure detection quick failure detection alternative in/off service functionalternative in/off service function

long term measurement evaluationlong term measurement evaluation

TMTM

oror

indeterminableindeterminable event place localisationevent place localisation

Main characteristics:Main characteristics: quick exact event places localisationquick exact event places localisation
full route analysis and archivingfull route analysis and archiving
discontinuous switching functiondiscontinuous switching function

Basic HW function (alternative): Basic HW function (alternative): RFTS monitoringRFTS monitoringRFTSRFTS
oror

alternative in/off service functionalternative in/off service function

MLS MLS TransmissiveTransmissive Local MonitoringLocal Monitoring
Local controllingLocal controlling

OFOF 1550 nm (1625 nm)1550 nm (1625 nm)
MLS T

MLS T

MLS R

MLS x

MLS R

OFOF

OFOF DUTDUT

Station AStation A

(1310 (1310 nmnm))

(1550 (1550 nmnm))

(1625 (1625 nmnm))

MLS PCMLS PC

INTINTINTINT

INTINT

INTINT

INTINT
RS 485RS 485

RS 485RS 485RS 485RS 485

RS 485RS 485

RS 485RS 485

SW support:SW support: MLSsoft BASICMLSsoft BASIC

nn TCM TCM -- Time Controlled Measurement and component Testing  Time Controlled Measurement and component Testing  
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MLS MLS TransmissiveTransmissive applicationsapplications

nn OSM OSM -- Out of Service Monitoring end to end or loop modeOut of Service Monitoring end to end or loop mode

nn ISM ISM -- In Service Monitoring end to end or loop mode In Service Monitoring end to end or loop mode 

(Remote controlling)(Remote controlling)

MLS
T

MLS
R

OFOF 1550 nm (1625 nm)1550 nm (1625 nm)

Station AStation A Station BStation B

MLS COMMLS COM MLS COMMLS COM

RS 485RS 485 RS 485RS 485

MLS PC ServerMLS PC ServerTCP/IPTCP/IP TCP/IPTCP/IP

Server stationServer station

SW support:SW support: MLSsoft MONITORMLSsoft MONITOR
MLSsoft TRANSMLSsoft TRANS

MLSsoft PLOTMLSsoft PLOT

MLSsoft OTDRMLSsoft OTDR

OTDOTD
RR(external)(external) OTDR MLS databaseOTDR MLS database

MLS MLS -- TM TM TransmissiveTransmissive ApplicationsApplications

A fibre [dB] = f (time)

Fibre attenuation - A fibre [dB]

Monitored parameter:     

Sample:Sample: ISM ISM -- In Service Monitoring In Service Monitoring -- Optical fibres under loadOptical fibres under load

Station AStation A

Loop        Loop        
mode:mode: Link SystemLink System

1310 
nm 

1550

1310 nm (1550 nm)

1550 nm (1625 nm)

MLS
WDM

MLS
WDM

1310 
nm 

1550

1310 
nm 

1550

MLS
WDM

MLS
WDM

1310 
nm 

1550

MLS
T

R

Station BStation B
MLS MLS 

PC Server  PC Server  

MLS MLS 
COMCOM

Server StationServer Station
TCP/IPTCP/IPRS485RS485

End to end End to end 
mode:mode: Link System Link System

1310 
nm 

1550

1310 nm (1550 nm)

1550 nm (1625 nm)

MLS
WDM

MLS
WDM

MLS
R

1310 
nm 

1550

MLS
T

Station AStation A Station BStation B
PC ServerPC Server

COMCOM Server StationServer Station

MLSMLS
PC ServerPC Server

MLS MLS 
COMCOM

MLS MLS 
COMCOMServer StationServer Station

TCP/IPTCP/IP TCP/IPTCP/IP

RS485RS485 RS485RS485
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MLS MLS -- RFTS Reflectometry applicationsRFTS Reflectometry applications

MLS 
OTD

R

1550 nm (1625 nm)1550 nm (1625 nm)

1550 nm (1625 nm)1550 nm (1625 nm)

1550 nm (1625 nm)1550 nm (1625 nm)

MLSMLS
OSWxOSWx

OF NOF N

OF N+1OF N+1

OF N+xOF N+x

nn OSM OSM -- Out of Service Monitoring end to end modeOut of Service Monitoring end to end mode

nn ISM ISM -- In Service Monitoring end to end mode In Service Monitoring end to end mode 

MLS MLS 
COM COM 

INTINTRS 485RS 485
MLS PC serverMLS PC serverTCP/IP TCP/IP 

SW support:SW support: MLSsoft RFTSMLSsoft RFTS

MLS MLS -- RFTS RFTS ReflectometryReflectometry ApplicationApplication
Sample: ISM - In Service Monitoring - Optical fibres under load

Link System Link System

1310 
nm 

1550

1310 nm (1550 nm)

1550 nm (1625 nm)

MLS
WDM

1310 
nm 

1550

Link System Link System

1310 
nm 

1550

1310 nm (1550 nm)

1550 nm (1625 nm)

MLS
WDM

1310 
nm 

1550

Link System Link System

1310 
nm 

1550

1310 nm (1550 nm)

1550 nm (1625 nm)

MLS
WDM

1310 
nm 

1550

MLS

OTDR

1550 nm

1625 nm

Station AStation A

MLSMLS
SWxSWx

Station NStation N

Station N+1Station N+1

Station N+xStation N+x

MLSMLS
PC ServerPC Server

Server StationServer Station

MLS MLS 
COMCOM

INTINT

R
S 

48
5

R
S 

48
5

TCP/IPTCP/IP
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MLS MLS -- TM/OTDR Combined ApplicationsTM/OTDR Combined Applications

MLS
R

1500 nm, 1625 nm

MLS
T

MLS 
OSW

MLS
OTD

R

OFOF

Station AStation A Station BStation B

MLS
PC SERVER

INTINT INTINTINTINT

MLSMLS
COMCOM

MLSMLS
COMCOM

Server station Server station 

R
S 

48
5

R
S 

48
5R

S 
48

5
R

S 
48

5 RS 485RS 485

TCP/IPTCP/IP

TCP/IPTCP/IP

SW support:SW support: MLSsoft COMBIMLSsoft COMBI

nn ARFTS ARFTS -- Advanced Remote Fibre Test System  Advanced Remote Fibre Test System  

MLS MLS -- TM/OTDR Combined ApplicationsTM/OTDR Combined Applications

Station AStation A

Link System 1 Link System 1

1310 
nm 

1550

1310 nm (1550 nm)

1550 nm (1625 nm)

MLS
WDM

MLS
WDM

MLS
R

1310 
nm 

1550

MLS
T

Station xStation x

MLS
OSW

Link System 2 Link System 2

1310 
nm 

1550

1310 nm (1550 nm)

1550 nm (1625 nm)

MLS
WDM

MLS
WDM

MLS
R

1310 
nm 

1550

MLS
T

Station yStation y

MLSMLS
OTDROTDR

1550 nm1550 nm
1625 nm1625 nm

MLSMLS
SWxSWx

MLS
OSW

Sample:Sample: ISM ISM -- In Service Monitoring In Service Monitoring -- Optical fibres under loadOptical fibres under load
End to end mode,End to end mode,
two Link Systemstwo Link Systems

INTINT

INTINT

MLSMLS
PC ServerPC Server

Server StationServer Station

MLS MLS 
COMCOM

INTINT

INTINT

INTINT

TCP/IPTCP/IP
RS485RS485

RS485RS485

INTINT

INTINT

RS485RS485

MM
LL
SS

CC
OO
MM

MM
LL
SS

CC
OO
MM

RS485RS485

RS485RS485

TCP/IPTCP/IP

TCP/IPTCP/IP
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MLS MLS 
PC ServerPC Server

Server stationServer station

MLSMLS
COCO
MM

INTINT INTINT

TCP/IPTCP/IP

MLS MLS -- CWDM ProgramCWDM Program
Sample: 7+1 CWDM Channels Monitoring - Ad & Drop Loop Mode 

nn ARFTS ARFTS -- Advanced Remote Fibre Test System  Advanced Remote Fibre Test System  

16111611

14711471
14911491

15911591

14711471

16111611
15911591

14911491

16111611

14711471
14911491

15911591

14711471

16111611
15911591

14911491

1611161114711471--15911591

14711471--15911591 16111611

1611161114711471--15911591

MLSMLS
RR

MLSMLS
TT

MLS Monitoring MLS Monitoring 
Station Station 

Station AStation A Station BStation B

MLSMLS
CWDMCWDM

MLSMLS
CWDMCWDM

MLSMLS
CWDMCWDM

MLSMLS
CWDMCWDM

OF 2OF 2

OF 1OF 1

MLSMLS
CWDMCWDM

1x AD1x AD
DROPDROP

8x8x
D/MUXD/MUX

8x8x
D/MUXD/MUX

8x8x
D/MUXD/MUX

8x8x
D/MUXD/MUX

MLS MLS -- Sensor ProgramSensor Program

Protected cableProtected cable

Section 1Section 1-- loop 1loop 1

Section 2Section 2-- loop 2loop 2

Section 3Section 3-- loop 3loop 3

Section 4Section 4-- loop 4loop 4

Protected buildingProtected building

MLSMLS
30T30T

MLSMLS
30R430R4

MLSMLS
SPTSPT

Protected areaProtected area

Monitoring stationMonitoring station

MLSMLS
PCPC

INTINT

INTINT

RS 485RS 485

4 protected4 protected
channelschannels

SNS 1SNS 1 SNS 2SNS 2 SNS xSNS x

SNS 1SNS 1 SNS 2SNS 2 SNS xSNS x

SNS 1SNS 1 SNS 2SNS 2 SNS xSNS x

SNS 1SNS 1 SNS 2SNS 2 SNS xSNS x

Sample: MLS sensor active protection - 4 CH building configuration

nn FOSAP FOSAP -- Fibre Optic Sensor Active Protection  Fibre Optic Sensor Active Protection  
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Nominal valueNominal value

ALARM !ALARM !

ALARM !ALARM !

WarningWarning

WarningWarning

Two warning/alarm levelsTwo warning/alarm levels

MLS TM operational parametersMLS TM operational parameters

λλ = 1550 nm= 1550 nm

(1625 nm, 1310 nm)(1625 nm, 1310 nm)

DDmaxmax = 60 dB= 60 dB

SOT = 300 msSOT = 300 ms

Optical cable route

Po

Optical power 
transmitter MLSMLS

RR

Route attenuation A [dB]Route attenuation A [dB]
DD

Dynamic rangeDynamic rangeλλ WavelengthWavelength

MM
LL
SS

TT
Optical 
power 

receiver

11 22 33 44 55

P1P1

PP[dB][dB]

t t 

P2P2

P3P3

P4P4
P5P5

P6P6

66

SOTSOT
Signal outage resolutionSignal outage resolution

Sam
plin

g

Sam
plin

g

COCO
MM

OKOK OKOKOKOKOKOK OKOKOKOK OKOKOKOK OKOKOKOK OKOKOKOK OKOK OKOK

30A30A 30B30B 30R30R 30R30R 30T30T 30T30T 2020

COCO
MM

SERVERSERVER

OKOK--datadata

COCO
MM

COCO
MMCOCO
MM

OKOK--datadataOKOK--datadataOKOK--datadataOKOK--datadataOKOK--datadataOKOK--datadataOKOK--datadata
COCO
MM

OKOK--datadataOKOK--datadataOKOK--datadataOKOK--datadata

StationStation

StationStation

StationStation

StationStation

StationStation

Software principle: Software principle: Normal (OK) stageNormal (OK) stage
SWCOM (SWCOM (SW Communication Level)SW Communication Level)

RS 485 interfaceRS 485 interface

TCP/IP protocolTCP/IP protocol



10

OK !OK !

RECOVERYRECOVERY

OKOK OKOKOKOKOKOK OKOKOKOK OKOKOKOK OKOKOKOK OKOKOKOK OKOK OKOK

COCO
MM30A30A 30B30B 30R30R 30R30R 30T30T 30T30T 2020

COCO
MM

SERVERSERVER

OKOK--datadata

COCO
MM

COCO
MMCOCO
MM

OKOK--datadataOKOK--datadataOKOK--datadataOKOK--datadataOKOK--datadataOKOK--datadataOKOK--datadata
COCO
MM

OKOK--datadataOKOK--datadataOKOK--datadataOKOK--datadata

StationStation

StationStation

StationStation

StationStation

StationStation

OKOK--datadata

OKOKOKOK

OKOK--datadata

OKOKOKOK

OKOK--datadata

OKOKOKOK

OKOK--datadata

OKOKOKOK

OKOK--datadata

OKOKOKOK

OKOK--datadataOKOK--datadataOKOK--datadata

RS 485 interfaceRS 485 interface

RESRES

RESRES

RESRES

RESRES

RESRESSoftware principle: Software principle: Alarm (ALR)Alarm (ALR)

OKOK OKOKOKOK OKOK

MLS 200MLS 20066
Hardware device Hardware device 

20062006
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20062006

Modular construction designModular construction design
A) Operating modules A) Operating modules -- measurement units :measurement units :

nn Transmitter units  Transmitter units  1010 30 T30 Toror seriesseries

nn Receiver units  Receiver units  2020 oror 30 R30 R seriesseries

nn Combined T/R units Combined T/R units 30 B30 B seriesseries

nn Complex autonomous units Complex autonomous units 30 A30 A seriesseries

20062006

Modular construction designModular construction design
A) Operating modules A) Operating modules 晦晦 OTDR OTDR measurement units :measurement units :

OSP unit:  EXFO FTBOSP unit:  EXFO FTB--400400

Telco RackMounted Telco RackMounted unit: EXFO IQSunit: EXFO IQS--500 500 
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20062006

Modular construction designModular construction design
B) Service modules B) Service modules -- units :units :

nn PSU Power Supply units  PSU Power Supply units  4040 seriesseries

nn COM Control COM Control -- Communication units  Communication units  5050 seriesseries

nn WDM and CWDM units WDM and CWDM units 6060 seriesseries

nn SPT Splitter units  SPT Splitter units  7070 seriesseries

nn RACK (19ě  rack) units  RACK (19ě  rack) units  8080 seriesseries

nn ETH Ethernet units  ETH Ethernet units  9090 seriesseries

nn SNS MLS Sensors  SNS MLS Sensors  100100 seriesseries

Network Network Quality Quality Monitoring Monitoring SystemsSystems
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Analog Phone

DSL Modem /
Router

PC

POTS
Splitter

Analog Phone

DSL Modem /
Router

PC

POTS
Splitter

Internet

PSTN

Voice
Switch

ATM
Backbone

ISP

DSLAM

DSLAM w/
WB Test Bus

POTS
Splitter MTAU

OSS

Authentication &
Administration

CableSHARK RM

MDF

Local
Loop

Local
Loop

Control:
TCP/IP (10BaseT)
Serial (RS232)

Local Loop Testing

Test CPE Modem

Test DSLAM

Ensure ATM VPI / VCI Parameters

Log into ISP using PPPoE, PPPoA, Bridged Ethernet

Perform PING and Traceroute Testing to determine Network Connectivity

CableSHARK RM CO/REMOTE TEST HEADCableSHARK RM CO/REMOTE TEST HEAD

Dˇkujeme za pozornostDˇkujeme za pozornost


