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RFTS /FMS architecture
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RFTS /EMS architecture

Third-party GIS

I RESTful API

FMS micro-services GIS_Bridge micro- />
for Messaging, services for GIS
results, alarms, etc integration RESTful API

EXFO Nova Fiber FMS — Containers miicro-servicés architecture

docker

- FMS micro-services are part of standard product.
- They are supported and maintained by product

program (R&D)
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Fiber Guardian FG-750

Remote Fiber Testing System — P2P

Up to 46 dB dynamic range on dark fiber and 43 dB on lit fiber

Narrow-band CWDM OTDRs

Redundant and hot-swappable power supply modules

Scalable from one to 96 ports in 2U height

Local storage on solid-state disks

IPV4- and IPV6-compliant

Specification Product
Sheet video



https://www.exfo.com/en/resources/technical-documentation/spec-sheets/fg-750-fiber-guardian/
../Spec sheets/17. Remote fiber testing/fg-750-fiber-guardian-series-ang.pdf
https://www.exfo.com/fr/ressources/blog/fast-response-times-deal-failures-fiber-networks/

OTH-7000

Remote Fiber Testing System — P2P

Smallest footprint in the market (Up to 16 ports in %2 U)

Scalable (up to 1024 ports)

Ease to integration with third party SDN controllers, and OSS solutions

Multi-vendor capability

Complete REST API to be integrated as remote OTDR

iOLM-ready: intelligent and dynamic application for simple OTDR use

Specification
Sheet



https://www.exfo.com/en/solutions/communication-service-providers/wireless/remote-fiber-testing-and-monitoring/
../Spec sheets/17. Remote fiber testing/OTH-7000_en.pdf

RTU-2

Remote Fiber Testing System — P2P & PON

Smaller and denser. RTU : 1U; Optical switch (256ports) : %2 U

Recognized EXFO quality: FTBx-735C high-end OTDR module

Optional 1x4 FTBx-9160 optical switch for dual-stage scaling of test ports

MPO connectors: Less connectors, less issues. 16x less connections than
other vendors

Scalable up to 1024 ports per RTU-2

iOLM-ready: intelligent and dynamic application for simple OTDR use

OJONO

Specification Product How it works How it works
Sheet video (Build) (Monitor)



https://www.exfo.com/en/resources/technical-documentation/spec-sheets/nova-fiber-rtu-2/
../Spec sheets/17. Remote fiber testing/nova-fiber-rtu-2_v1_en.pdf
https://exfo.sharepoint.com/sites/NovaFiberNPI/Shared%20Documents/General/Nova%20Fiber_Full.mp4

Build & Connect - Solution Flow

Patch Drop .
Panel Terminal
litter
SF; N N :
Patch
Panel
‘ . Distribution Fiber

e
// oLT

—
w - ° i
L2765 4
Voice
11



Rayleigh, Raman and Brillouin scattering
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Distributed optical fiber sensors

OTDR
POTDR
Rayleigh |
| OFDR ~ FMCW
tDAS
OTDR
Raman
2 Coron
Brillouin shift (temperature + stran
BOTDR Lok !

Srillouin shift + A-Stokes ine ampltude (temp. and strain)

Distributed Sengle source BOTDA

PPP-BOTDA - TW-COTDR (Brlloun + Rayleigh shifts > Temp. and strain)
BOTDA | BOTDA + COTDR (dynamic gratings)
Beillouin
BOTDA + FBG
ISF-BOTDA
BOFOR / BOFDA (frequency tunable source)
BOCDA

OTDR: Optical Time Domain Reflectometry: POTDR: Polarization OTDR: DAS: Distributed Acoustic Sensor:
OFDR: Optical Frequency Domain Reflectometry: FWCW: Frequency Modulated Continuous Waves:
BOTDR: Brillouin OTDR: BOTDA: Brillouin Optical Time Domain Analyzer: PPP-BOTDA: Pre—Pulse-Pumping-
BOTDA: COTDR: Coherent OTDR: TW-COTDR: Tunable Wavelength-COTDR: SF-BOTDA: Sweep Frequency-
BOTDA: BOFDR: Brillouin OFDR: BOFDA: Brillouin Optical Frequency Domain Analyzer:

BOCDA: Brillouin Optical Correlation-Domain Anal yzer.

Source: European Workshop on Structural Health Monitoring
July 8-11, 2014. La Cité, Nantes, France
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Rayleigh, Raman and Brillouin scattering

Reflectometry Theory

Rayleigh Backscattering — How an OTDR Works
* When light enters a fiber it scatters in all directions — including back towards source
* Comes from the “Natural” reflection of the fiber
+ The OTDR will use the Rayleigh backreflection to measure fiber attenuation in d8/km
* Back reflection level is around -75 dB
» Higher wavelength will be less attenuated by the Rayleigh Backscatter

= 1310nm = 0.35dB/km, 1550nm = 0,20dB/km typically
+ Therefore, an OTDR measures Backscatter and calculates Loss.
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Rayleigh, Raman and Brillouin scattering

WATERFALL OBIECTS  ALARMS | SETTINGS.
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Polarized OTDR (Rayleigh scattering)
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How it works - Get Fault Position web service

1. RTU sends a break or degradation alert to Nova Fiber FMS
2. Nova Fiber FMS calls GIS application sending Optical Route ID and OTDR Length — GET FAULT POSITION web service

3. GIS application sends back GPS coordinates.

4. sends notifications including fault coordinates from the beginning

B }

TCP/IP N Web services =
@ GIS server //

Nova Fiber FMS ! 7
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