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Value of Smarts

Automated Actionable Intelligence

Pinpoint service-affecting problems in real time
Quantify impact to prioritize action

Model and update automatically to adapt to
infrastructure changes

Cross-Domain Correlation

Correlate information, applications, infrastructure, virtual
and business services across management silos

Business-Impact Analysis

Understand exactly how IT problems affect services and
customers




Value of Automated Root Cause Analysis —

* 75% of the time to resolve a service affecting
failure can be attributed to finding the source

* Accelerate resolution
— Lower operational costs

* Terminology

— MTTI = Mean Time to Identify — the time
to identify the cause of the incident A 75 min

— MTTF = Mean Time to Fix — the time to The Impact of

actually restore service once the cause is

isolated Automated Analysis

— MTTR = Mean Time to Resolution 5min —»

67% MTTR
Improvement!
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Smarts

Discovery, monitoring and analysis of the infrastructure

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
-

Correlation ® Codebook Correlation

: Uses model and Codebook to correlate
: events for all technologies

um_-::g:::::::;maqaqaq;s

i Topology © ECIM Library
ECIM: EMC Service Subscriber
E)A(())r(;!er?on Information Hosted Application
: Switch
Server
Router

Service Offering

: Collection ® Discovery © Event Collection
: Discovery, mediation, :
: polling Storage ¢ Applications ¢ Network ¢ Virtualization ¢ Server ¢ Third-party * Security * Clouds :

.,
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Smarts Topology Based Correlat
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Smarts Topology Based Correlatio

Multi-Layered Relationships

Online

IPTV

Cust Interface
Networking
Devices

/

Customer Database

- L2 Logical (VLANs, PVCs)
- L3 IP Subnets

- Multicast Trees

- BGP Adjacencies

- MPLS LSPs and Hops

- VRFs and VPNs

- Network to Host

- Application to Host

- Transactions/Sessions

- E2E Transactions

.
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VOD Storage B2 ory acquision - Infrastructure to Services
IPTV Acquisition

Servers

Applications & Customers
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Results of Root Cause analysis

Notification Log Console == x
File Edit View Global Manager Event Log Help

= o | B \

=- ‘3 SMARTS (= Authentic Problems Defa Root Cause Problems Minor = Ur
& ApplicationService —
-~ 4w Cable .| Ticket ID lame ount| Last Notify
& ExternalDomain No 3207 Cable LINK IF ercar... [Down 225 Apr 14:50:09
- & HierarchicalGroupManager Hos , VS Degraded PJOHNSON BP 703-4872 25 Apr 17:51:51
&% Host
& InChargeDomain
- IPNetwork
ﬁ I::tr:;::norlgoonnectlon ustomer Impacts Defau - ) ' " - ) Minor & Un
~ 4% Router Ackno = e . ! Notify i
B ‘;‘ S: T;csingglnnaﬁ I agtrmant Yes  |HD1839 |Regis Industri e Kleir 13:54:13
B[ ConsistsOf Yes HD1837 |Mr Michael McAffee Impacted  David Weiss X731 25 Apr 13:52:04
: = A AoplicationServi No Sir psgood Marshall [Impacted David Weiss %7311 25 Apr 13:52:29
PRiCAtnnSarviEe No HD1845 |Smith & Lasworth Ltd Impacted | Dawn Jarrett X7495 25 Apr 13:52:42
. +- m Capital Markets
=- [R] Subscribers
=& ServiceSubscriber
[+ m ACME Investment Group
- ®m Belarc-Smith Investors Service Impacts Default ofz AlTectec : : M Unkne
[+ ® RiteMon Financial Svcs
Q01 Merchant Services Acknowledged Name : ; ' Last Notify
=+ [E ConsistsOf Yes  Merchant Services Impacted  |Sarah Jacobs x7072 2 25 Apr 13:55:33
- & ApplicationService No |Private Banking  Impacted  |John Miller %7317 3 25 Apr 13:55:19
i +- m Payments & Invoicing
= [R] Subscribers
=& ServiceSubscriber l
o = i & Lasworn L1 SIS BT Captured Symptoms iown BB,
= -E] %Wgtgni?:gg? Acknowledged| Source | | I " Count | LastNotify
T B 2 ApplicationService No Concord \ApplicationSenvic Janks Unavailable 125 Apr 14:02:39 -
: & m YWealth Management No onrd A IllnSemce WM mt Deaded 1 25 A pr 13.56 03
=" Ef{b;;:f?fggub e -I_Emm_-l
(- ® MrMichael McAffee No AM Host ert_:ps_vsyr Unres n onsive 125 Apr 15: 05.59
- m Sir Osgood Marshall No am Host lercpsvsyr3  Unresponsive 125 Apr 17:04:46
- m Smith & Lasworth Ltid ™ No AM Host lercpsvsyr2  Unresponsive 1125 Apr 17:04:38
#- M ServiceSubscriber No AM Switch ercaswsyr  Unresponsive 125 Apr 15:05:26 =l
- & Switch ~|

4 |Read'y' | Saved on: SMARTS, user: admin, as: brochure



Centralized Service Assurance Management
Single Focal Point for Monitoring, Analysis and Control

What
happened?

Configure  Help

Application S¢
File Edit View

==RE

)= Critical Problems - nlAdmin

o

What is the
impact?

M Critical

InCharge Mm\ |~
Narme
CARD-wrcaswsjc4/4
BankingApp/1
Payments_and_Invoicing/1
KwW->PMPoller

Source Phone N...
WestRegion
ASM
ASM

ASM

Card
Application
Application
Session

Down
Down
Down
Down

I itical " Ma

La

Customer Impacts - nlAdmin InCharge Manager: IKW v I

wrpwm WP

Ac...| Ticket ID Narmne Event Account Rep Phone Number Est Repair Time

M Critical " Ma

InCharge Manager: IKW 'I

3
<
Q
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()
Wn
;-

Account Rep Phone MNumber

Est Repair Time La

wromp

matter?

Notification Properties

InCharge Manager: IKW v I

Name
KW->PMPoller
BankingWeh/1
BankingWeh/1-...

MNetification :

Name : CARD-wrcaswsjc4/4

Class

Event
Disconnected
Impacted
TimedOut

Count | Est Repair Time

25 Jan 12:13:51
25 Jan 12:12:57|
25 Jan 12:12:52

Session
Application

General | Audtt Log Impact | Codebook: WestRegion | Details |

Transaction

| ** Not saved **

File Edit View InChargeManager Configure Summary Help

Network

Right Click here for more options... |‘/ Severity

Applications Business
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Notifications
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r z
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| b
Unknown @ Unknown
Nommal Nomal

0o 1 2 3 4 56 6 7
Notifications

KW

W Ciitical W M.
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—
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Dashboards, Performance & Quality Mgmt User Interfaces

Web Web ] ( Global Console
Console Console J L & Web Console

Centralized Monitoring

Service

Business Impact
Assurance Manager

Manager

Performance
Manager

SLA Manager

IP"Network Servers & Applications - Storage
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Event :". Event .
Source Source Instrumentation: SNMP, Trap, Syslog, XML, SSH/Telnet, WMI, VI-SDK, TL1, Corba

OSPF, BGP,
ISIS EIGRP

Applications,
Servers,
VMware

Storage




OTM Functionality Overview
*  Model

Transports
- DWDM
- SDH
- PDH

Multi-vendor Support

External
service

Network element, card,
physical/logical ports

Topological Links
SubNetwork Connections

Client Circuits, Trails

Protections
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Analysis

Optical root causes for
- WDM
- SDH
- PDH

Optical root cause across layers all
the transport layers
WDM/OTN/SDH/PDH

Cross-Domain Correlation Optical to
IP Network

;g <——| External optical handoffI

H DWDM
SONET/SDH

=5

L2/L3




OTM Architecture

Notifications and topology
are displayed in the >
Global Console

Global Manager provides EMC Smarts
consolidation point and Global Manager
access to notifications

Analysis servers perform
root cause and
impact analysis

Topology/Monitor servers
model network topology and
monitor events and alarms

Adapters retrieve topology
from OSS and send to >
Optical Transport Manager

Operations Support Systems
(EMS, inventory, > "

event management)

Some adapters
communicate
directly with
network
elements
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SDH Layered Model

Circuit @ O
Subnetwork connections G ®© D [ _ 6]
Logical connections o ® G0 U—)

. . '(,' 7777 .—. 777777777777 N \‘ /‘l 77777 .—. 777777777777 A V\V\ '(,' 7777 .—. 777777777777
Topological link groups S er—a® ™ P PR

Topological links

Physical topology

Singleton Mesh protection 1+1 protection BLSR/MSP Ring Linear
between
subnetworks
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WDM Model

TopologicalLink or
ClientCircuit

OcnlLink

OchLink

FiberLink — pr— ] p— — —

SONET/SDH Network Element ET-End Terminal _ -~
ILA-OA —In Line Amplifier-Optical Amplifier
CEl ILA-Express — In Line Amplifier-Express Node
. WDM Network Element ROADM - Reconfigurable Optical Add-Drop Multiplexer

ET (BBT) — End Terminal with Back-to-back transponder
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IP over OTM Topology Model

IP-to-OTM '

Cable 1 Cable 2
......... |""' """.' oot et R et troiar. "‘ = "' ol Pl o vz .'""'" e R T A e e e A e Gt

- T — p———1 . :
| Equipment1 Equipmenti

[ i i |
[ 2 8 [
1 | ONE1 [§ 5| ONEZ2 !
! S E—— R :
: — SO |
| oTM |
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IP to OTM Cross-Domain Correlation

Optical Port Down
IP Connection Down

Connection @ 2 n J
s .
\ Imported Connection Imported problem
Cross- : N
Domain : LayeredOver =
Cross-domain . .
import file V. Propagat.ed impact
2 i
: Imported Circuit Imported Impact )
R N e
Circuit o 3 A J

Propagated Impact

Topologicallink ==t} @t —o o—eo o—o o—

OTM

Relationships between
IP and optical domains
comes from inventory
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Integration with
Huawei U2000
Nokia NFM-T
Infinera TNMS
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System Configuration —

 EMC Smarts Service Assurance Manager — integrates data from
all domains and presents it to the users

 EMC Smarts OTM Next Generation (OTM-NG) — implements
optical network model and root cause analysis

 EMC Smarts IP Manager — manages IP network

e EMC Smarts IP OTM XD - implements IP to Optical model
allowing cross-domain correlation

OTM Adapters - import optical topology into Smarts OTM

— Huawei U2000 Adapter
— Nokia NFM-T Adapter
— Infinera TNMS Adapter
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System Architecture

Smarts Service Assurance Manager
Central Monitoring

Cross Domain
Notifications

IP Topology &
Notifications

Topology &
Notifications

Topology &

Notifications OTM-XD

Smarts IP

Filtered
Notifications

Optical Topology &
Notifications

Object States

Smarts OTM-NG oI

Cross Domain pi

Monitoring & RCA

Correlation

-
SO -
~ -

~~._Cross Domain Topology .

~ -
~ -
~ -
~ 2

External DB
Optical - IP
Topology

Cross-Vendor &
Client Service

SNMP Post-processing

Topology & Events

Optical Topology and
Correlation

HUAWEI U2000
Adapter

Smarts Adapter
Platform

Notifications

Infinera
TNMS
Adapter

WebService WebServices

Infinera
TNMS

NOKIA NFM-T HUAWEI U2000

Topology & Events Topology & Events
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Huawei Adapter

e Supports mapping of Huawei objects into Smarts OTM-NG Processes
Huawei Corba reports and creates objects in OTM repository

— Optical Equipment
e Optical Network Elements (Network Nodes)
* Cards/Equipment
* Ports

— Topological Links
* Internal within network nodes
e External between network nodes

— Subnetwork Connections (representing connections in different optical layers)
— Routes for Subnetwork Connections (showing through which links the SNC
goes)
* Processes Corba Notifications into Topology object states allowing
topology based root cause analysis in OTM
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WDM-NG Physical Model based on MT

Optical Network Element

Rack

Shelf

Equipment

Equipment

L> PTP N ”

Drop Side Topological Link (to external devices)

a

PTP < o PTP
Topological Link

WWW.WINGU.PL




WDM-NG Hierarchical Model (based o

Subnetwork Connection (OTN)

SNCs (OTN)

CTP < -3 CTP ‘
) SNCs (OCH) ‘

CTP 9 o 2 cTP

SNCs (OMS)
CTP < = A CTP

Topological Links (OTS)

PTP < = > PTP ‘
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WDM-NG Hierarchical Model (b

Client Service

IP/IMPLS —

Client
- Service
Client
Service
Client
Service

Client
- Service

OTN —

Client
Service

WDM —
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WDM-NG “Routed” Model based on

Subnetwork Connection (OTN, OCH,...)

CTP < Y CTP
Route(s)
A N Primary
h Lo ' ' = > (Protection)

Topological Links
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WDM-NG Service Model (Extension to M

Client Circuit
(end-to-end service)
) (optionally protected) .

L 4

J/ 1:N RidesOver (1:1 or 1:2 in case of protection)

Client Trail
(single or multi-segment end-to-end connection leg)
A N Primary
h (: - :’ (Protection)

1:N RidesOver

Subnetwork Connections
(segments)
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Multi-Vendor Client Trail

Two Segments Client Trail

&R >
Cross between
SubnetworkConnection (HUAWEI) ALU & HUAWEI SubnetworkConnection (ALU)
<€ N
AT T A AT Ty A
Tral-ll':;:)‘:av:tller Tral-ll':;:)‘::tiler ALU Transponder AU Transponder

Huawei Huawei ALU ALU
MUX/DEMUX MUX/DEMUX MUX/DEMUX MUX/DEMUX
Huawei NE Huawei NE Huawei NE ALU NE ALU NE < ALU NE
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Another Cross-Vendor Topology

Huawei

TopologicalLink (Huawei)

Transponder
(54NS4, 54NS3)

Huawei NE

ALU MUX/DEMUX
(CMDX1010)

Dependency

Huawei
Transponder
(54NS4, 54NS3)

Huawei NE

ALU MUX/DEMUX
(CMDX1010)

ALU NE

ALU NE

ALU NE

WWW.WINGU.PL




How does it work? An example

Client Circuit (End-To-End Service)

~—-— - F - - —_——_———_——————

Client Trail (Service Leg)

< —>
Subnetwork Connection (Service Segment)
O —>1
(o 0
Route
. * >l Routes
< 0
Topological Links (Fibers)
i >1 >
B< O i< I
PTP PTP PTP PTP
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How does it work?

Line Failure

Topological Link

Subnetwork Connection

Client Trail (Service Leg)
a

Service Unavailable

Client Circuit (Service)
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IP to Optical XD Topology for Cross Domain C

* For each IP connection realized in Optical Network, we need
import two cross-connections:
SITE_A_IP_INTERFACE;SITE_A_OPTICAL_INTERFACE
SITE_Z IP_INTERFACE;SITE_Z_ OPTICAL_INTERFACE

=@ oTM-P-xD -
[~} J% Cable
- B IF-AC-RTR-01/1 [Serial0/0] [192.168.150.1]<->Huawei-104-2/0-1/3 [RX1]
B IF-AC-RTR-07/1 [Serial0/0] [192.168.190.2]<-=Transmode-360/8133/01 (1:11) 3 Rx/direction=sink
W IF-BA-RTR-01/1 [Serial0/0] [192.168.160.1]<->ALU-252/r01s1b03/port#03
W IF-BA-RTR-01/3 [Serial1/0] [192.168.161.1]<-=ALU-332/r01s1b03/port#04
B IF-BA-RTR-01/4 [Serial1/1] [192.168.163.1]<->ALU-12/r03s3b12/port#001
W IF-BA-RTR-02/1 [Serial0/0] [192.168.161.2]<-=ALU-71/r01s1b03/port#04
B IF-BA-RTR-03/2 [Serial0/1] [192.168.163.2]<-=ALU-601/r04s1b08/port#001
W |F-BA-RTR-04/1 [Serial0/0] [192.168.175.2]<->Huawei-104-2/0-1/4 [RX2]
B IF-BA-RTR-05/1 [Serial0/0] [192.168.195.2]<-=Transmode-438/8830/01 (1:19) 39 Rx/direction=sink
W IF-EMC-RTR-01/4 [Serial1/1] [192.168.50.1]<->Transmode-420/8133/01 (1:9) 7 Rx/direction=sink
- B IF-EMC-RTR-02/4 [Serial1/1] [192.168.60.2]<->Transmode-438/8830/01 (1:19) 38 Rx/direction=sink
| |
| |
| |
| |
| |
| |
|
Ca

111

IF-EMC-RTR-04/3 [Serial0/2] [192.168.150.2]<->Huawei-118-2/4-6/4 [RX2]

IF-EMC-RTR-04/4 [Serial0/3] [192.168.160.2]<-=ALU-330/r01s1b03/port#03

IF-EMC-RTR-05/4 [Serial0/3] [192.168.175.1]<->Huawei-118-2/4-6/5 [RX3]

IF-EMC-RTR-06/1 [Serial0/0] [192.168.50.2]<-=Transmode-386/8133/01 (1:11) 7 Rx/direction=sink
IF-EMC-RTR-06/2 [Serial0/1] [192.168.60.1]<->Transmode-484/8830/01 (1:19) 38 Rx/direction=sink
IF-EMC-RTR-06/3 [Serial0/2] [192.168.190.1]<->Transmode-679/8133/01 (1:9) 3 Rx/direction=sink
IF-EMC-RTR-06/4 [Serial0/3] [192.168.195.1]<-=Transmode-484/8830/01 (1:19) 39 Rx/direction=sink

->>>aaaamaaaaaﬂamﬂaﬂﬂﬂ

(- rd
[+ & ClientCircuit
[+}- & DropSideTopologicalLink Al
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Based on real topology

-
v
ooy
», ..
A5
e

WWW.WINGU.PL




Device Equipment and Ports Listin

[INCHARGE-SA::OpticalNetworkElement::Huawei-455
£ (151 entries) DisplayName ResourceState I UserLabel SerialNumber
| Huawei-455-1/0-1 [58NS4] WORKING |58NS4 A
| Huawei-455-1/0-10 [52UXCH] WORKING |52uxcH =
| Huawei-455-1/0-11 [525CC] WORKING |s2scc
|Huawei-455-1/0-13 [54NS4] WORKING 54NS4 -
| Huawei-455-1/0-14 [13LSX] WORKING 13LSX 3
| Huawei-455-1/0-15 [11LOA] WORKING 11LOA
| Huawei-455-1/0-17 [54NS3] WORKING 54NS3 L
| Huawei-455-1/0-19 [19-54NS3(STND)] WORKING |19-54NS3(STND)
| Huawei-455-1/0-2 [58NS4] WORKING |58ns4
| Huawei-455-1/0-20 [54TTX] WORKING |54TTX
| Huawei-455-1/0-27 [58NS4] WORKING |58ns4
f
[INCHARGE-SA::Opti T i-455
PTPs | Equipments

| £ (1538 entries) DisplayName ResourceState I UserLabel IsDown

|Huawei-455-1/0-1/1 [IN] WORKING N A

| Huawei-455-1/0-1/1 [OUT] WORKING |out =

| Huawei-455-1/0-13/1 [IN] WORKING i =

| Huawei-455-1/0-13/1 [OUT] WORKING |out

| Huawei-455-1/0-14/1 [IN] WORKING i

| Huawei-455-1/0-14/1 [OUT] WORKING |out

| Huawei-455-1/0-14/3 [RX] WORKING |RX

| Huawei-455-1/0-14/3 [TX] WORKING [Tx

| Huawei-455-1/0-15/1 [IN] WORKING [N

| Huawei-455-1/0-15/1 [OUT] WORKING |out

| Huawei-455-1/0-15/10 [RX8] WORKING RX3

| Huawei-455-1/0-15/10 [TX8] WORKING X8

| Huawei-455-1/0-15/201 [ClientLP1/ClientLP1] WORKING ClientLP1/ClientLP1

| Huawei-455-1/0-15/202 [ClientLP2/ClientLP2] WORKING ClientLP2/ClientLP2

| Huawei-455-1/0-15/203 [ClientLP3/ClientLP3] WORKING ClientLP3/ClientLP3

| Huawei-455-1/0-15/204 [ClientLP4/ClientLP4] WORKING ClientLP4/ClientLP4

| Huawei-455-1/0-15/205 [ClientL P5/ClientLP5] WORKING ClientLP5/ClientLP5

| Huawei-455-1/0-15/206 [ClientLP6/ClientLP6] WORKING ClientLP6/ClientLP6

| Huawei-455-1/0-15/207 [ClientLP7/ClientLP7] WORKING ClientLP7/ClientLP7

| Huawei-455-1/0-15/208 [ClientLP8/ClientLPg] WORKING ClientLP8/ClientLP8

| Huawei-455-1/0-15/3 [RX1] WORKING RX1

| Huawei-455-1/0-15/3 [TX1] WORKING |Tx1

| Huawei-455-1/0-15/4 [RX2] WORKING |Rx2

| Huawei-455-1/0-15/4 [TX2] WORKING |Tx2

| Huawei-455-1/0-15/5 [RX3] WORKING |Rx3

| Huawei-455-1/0-15/5 [TX3] WORKING |Tx3

| Huawei-455-1/0-15/6 [RX4] WORKING |Rx4

| Huawei-455-1/0-15/6 [TX4] WORKING |Tx4

| Huawei-455-1/0-15/7 [RX5] WORKING |Rx5

| Huawei-455-1/0-15/7 [TX5] WORKING |Tx5

| Huawei-455-1/0-15/8 [RX6] WORKING |Rx6

| Huawei-455-1/0-15/8 [TX6] WORKING |Tx6

|Huawei-455-1/0-15/9 [RX7] WORKING |Rx7 4

Refresh ] [ Browse ] [ Save Table ] [ Close ]




Detailed Device Configuration

=+ om-womNG
=- J4 OpticalNetworkElement

=} m Huawei-455

[R] ComposedOf

[R] ComposedOfPTPs
[=)-[R ComposedOfRacks
E}--A Rack

- @ Huawei-455-1

[=- m Huawei-455-2

[=}-[R ComposedOf

(=) A Shelf

W Huawei-455-2/0
B Huawei-455-2/1
[=}-m Huawei-455-2/2
EJ--IE ComposedOf

E}A Equipment
W Huawei-455-2/2-1 [120LP]
W Huawei-455-2/2-18 [11LOA]

EHE Realizes
=& PTP
[#}- m Huawei-455-2/2-18/1 [IN]
[S}-m Huawei-455-2/2-18/1 [OUT]
E|El ConnectedVia

[=} & TopologicalLink

115 [M14

Huawei-455-2/2-18/10 [RX8]
Huawei-455-2/2-18/10 [TX8]
Huawei-455-2/2-18/201 [ClientLP1/ClientLP1]
Huawei-455-2/2-18/202 [ClientLP2/ClientLP2]
Huawei-455-2/2-18/203 [ClientLP3/ClientLP3]
Huawei-455-2/2-18/204 [ClientLP4/ClientLP4]
Huawei-455-2/2-18/205 [ClientLPS/ClientLPS]
Huawei-455-2/2-18/206 [ClientLP8/ClientLP8]
Huawei-455-2/2-18/207 [ClientLP7/ClientLP7]
Huawei-455-2/2-18/208 [ClientLP8/ClientLP8]
Huawei-455-2/2-18/3 [RX1]
Huawei-455-2/2-18/3 [TX1]
Huawei-455-2/2-18/4 [RX2]
Huawei-455-2/2-18/4 [TX2]
Huawei-455-2/2-18/5 [RX3]
Huawei-455-2/2-18/5 ITX31

[ »

i Instance "TopologicalLink::Huawei-455-2/2-18/1 [OUT] —> Huawei-455-2/...
Attributes
Name £ Type Value

AlarmLevel int |
AlarmSuppression boolean

AutomaticSuppression boolean

ConnectionDirection enum CD_UNI

CreationClassN string TopologicalLink
DisplayClassName string TopologicalLink

| DisplayName string Huawei-455-2/2-18/1 [OU...
1D string Huawei/T2000/HuaweilT...
ISONEDown boolean —

IsPortDown boolean

IsRelatedCardDown boolean

LayerRate string

‘LF_Apriori doubls 0.05

LF_Apriori_Set boolean false

LinkLevel int 1

ManualSupp bool false

Name string TL-Huawei/T2000/Huaw...
NextAlarmLevel [ S

Owner string

PreviousAlarmLevel int -2147483648
Reference1 string Huawei/T2000/2015-10-1...
Reference2 string Internal

“Referenoes string

Resource State enum WORKING

ServiceName string Huawei/T2000
SystemName string TL-Huawei/T2000/Huaw...
UserLabel string

< 1) >

e
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ysical Links

E}»@ OTM-WDM-NG Inst; “TopologicalLink::H i-74-2/1-16/1 [OUT] —> Huawei-455-2/3-16/1 [IN]"
[=- A TopologicalLink m
[=% ] Huawei-74-2/1-16/1 [OUT] —> Huawei-455-2/3-16/1 [IN
[=)- [ ConnectedSystems Name [ Tyee | Value [Description
1A OpticalNetworkElement AlarmLevel |int |no description available
B Huawei-455 AlarmSuppression boolean no description available
B Huawei74 AutomaticSuppression |boolean | |no description available
E [ ConnectedTo ConnectionDirection enum CD_UNI K££4
| E& PTP CreationClassName 'string ‘TopologicalLink 'The name of the most-derived class of this instance.
B Huawei-455-2/3-16/1 [IN] DisplayClassH: string TopologicalLink ???
B Huawei-74-2/1-16/1 [OUT] DisplayName ‘string _Huawei-74-211-1611 [Ou... '???
‘[ ManagedBy 1D string Huawei/T2000/Huawei/T... 2?2?
[/ Next IsONEDown |boolean | |72?
‘[® Previous IsPortDown boolean |- no description available
[=)- [ Underlying IsRelatedCardDown lboolean false 222
E} 2 Route LayerRate string oTsS K££4
W Huawei-267-Huawei-692 (RKNGRY GRPUABYBTVN)-OCh-L30 |}'—F—Ap"‘°’i |double  10.05 222
W Huawei-297-Huawei-692 (RKNGRY GRPUABYBTVN)-0DU2 (W | |||LF-Apriori_Set boolean _(false no description available
B Huawei-297-Huawei-692-0TU2-44616 [Work] LinkLevel Aint 5 no description available
B Huawei-455-2-Huawei-728-1 (RKNGRY GRPUABYBTVN)-OCh- | ||ManualSuppression boolean _[false no description available
B Huawei-455-2-Huawei-728-1-0DU2-46399 [Work] Name Astring ‘TL-Huawei/T2000/Huaw... 'Name of object
B Huawei-455-2-Huawei-728-1-0TU2-46290 [Work] NextAlarmLevel int no description available
W SO#111224# Huawei-455-2-Huawei-728-1 (SERVICE SDH) [Wo | ||OWner string | [222
B SO#111224# Huawei-455-2-Huawei-728-1 (SERVICE SDH)-0D! | ||PreviousAlarmLevel int no description available
B SO0#111268# Huawei-297-Huawei-692 (SERVICE SDH) [Work] Reference1 Astring AHuaweil'r2000l2014-06-1...'no description available
B S0#111268% Huawei-297-Huawei-692 (SERVICE SDH)-0DU1 [u Reference2 string External no description available
W SO#111830# Huawei-453-2-Huawei-455-2 (CLEENT 72)-0Ch-L4 | ||[Reference3 string | [no description available
W SO0#111844# Huawei-644-Huawei-297 (CLENT 41) [Work] ResourceState enum WORKING 2?2
B SO#111844# Huawei-644-Huawei-297 (CLEENT 41)-OCh-L53 [V ServiceName Astring AHuaweiszooo }Name of external server used for imported events and instri
B SO#111844# Huawei-644-Huawei-297 (CLENT 41)-0DU2 [Worl | ||| SY string TL-HuaweilT2000Huaw... | 722
W SO#111844# Huawei-644-Huawei-267 (CLENT 41)-0TU2 [Wor} | ||UserLabel string [???
B SO0#111845# Huawei-844-Huawei-297 (CLIENT 41) [Work]
W SO0#111845# Huawei-644-Huawei-297 (CLIENT 41)-OCh_LS0 [V
B S0#111845# Huawei-844-Huawei-297 (CLIENT 41)-0DU2 [Worl
W SO0#111845# Huawei-644-Huawei-297 (CLIENT 41)-0TU2 [Wort
B S0#111846#% Huawei-844-Huawei-297 (CLIENT 41) [Work]
W S0#111846# Huawei-644-Huawei-297 (CLIENT 41)-OCh-L51 [\
B S0#111846#% Huawei-844-Huawei-297 (CLIENT 41)-0DU2 [Worl
W S0#111846# Huawei-644-Huawei-297 (CLIENT 41)-0TU2 [Work
B SO0#111847# Huawei-453-2-Huawei-455-2 (SERVICE IP)-OCh-L
W S0#211114# ALU-695-ALU-554 (SERVICE INTERNAL_A)-OCh-1
B SO0#211115% ALU-695-ALU-554 (SERVICE INTERNAL_A)-OCh-1
< 1 »
«| 1 »
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lent Circuits

E}-Q OTM-WDM-NG rInstance "ClientCircuit::S0#111844# Huawei-644-Huawei-297 (CLIENT 41)"

-
EZ\. ClientCircuit (o Attributes
(=% (] S0#111844# Huawei-644-Huawei-297 (CLIENT 41}
=) [/ RidesOver Name Type Value
E\ A ClientTrail CreationCl; N; string ClientCircuit 1
(- W SO#111844# Huawei-644-Huawei-297 (CLEENT 41) DisplayClassN string ClientCircuit
% Di: string S0#111844% Huawei-644... 7
1D string SO_111844
IsAtRisk boolean false
B"IE RidesOver IsServiceAffected boolean false
=) A SubnetworkConnection Is Servi i booll false
[ m SO#111844# Huawei-644-Huawei-297 (CLIENT 41) Name string CRCT-S0_111844
[® aEnd |owner string 1
[ ConnectedTo |Referencet string 111844
[ EncapsulatedBy |Reference2 string
[ ManagedBy - Resource State enum WORKING
[ RiddenBy B ServiceName string Exatel/OTM
=)@ Ridesover System string CRCT-S0_111844
E} 2 Route UserlLabel string ¥
- m SO#111844# Huawei-644-Huawei-297 (CLEENT 41) [Work]
E--IE LayeredOver
[#- A DropSideTopologicalLink
[=)- & TopologicalLink
W Huawei-297/1-2/1 [OUT] —> Huawei-455-2/3-1/9 [M08]
Huawei-453-2/0-1/1 [OUT] —> Huawei-453-2/0-12/3 [AM1]
Huawei-453-2/0-12/2 [DM1] —> Huawei-453-2/0-15/4 [V[]
Huawei-453-2/0-12/4 [OUT] —= Huawei-453-2/0-3/4 [VI]
Huawei-453-2/0-14/2 [OUT] —> Huawei-453-2/0-12/1 [IN]
Huawei-453-2/0-14/5 [VO] —= Huawei-453-2/0-14/1 [IN]
Huawei-453-2/0-15/2 [OUT] —= Huawei-453-2/0-17/1 [IN]

Huawei-453-2/0-15/5 [VO] —= Huawei-453-2/0-15/1 [IN]
Huawei-453-2/0-16/1 [OUT] —> Huawei-74-1/0-16/1 [IN]
Huawei-453-2/0-16/3 [TC] —> Huawei-453-2/0-14/4 [V1)
Huawei-453-2/0-17/9 [D08] —> Huawei-5644/1-5/1 [IN]
Huawei-453-2/0-3/2 [OUT] —> Huawei-453-2/0-16/3 [RC]
Huawei-453-2/0-3/5 [VO] —= Huawei-453-2/0-3/1 [IN]
Huawei-455-2/3-1/1 [OUT] —> Huawei-455-2/3-3/2 [RE]
Huawei-455-2/3-13/4 [OUT] —> Huawei-455-2/3-4/7 [VI]
Huawei-455-2/3-13/5 [DM1] —= Huawei-455-2/3-5/4 [VI]
Huawei-455-2/3-16/1 [OUT] —= Huawei-74-2/1-16/1 [IN]
Huawei-455-2/3-16/3 [TC] —> Huawei-455-2/3-6/4 [VI]
Huawei-455-2/3-17/9 [D08] —> Huawei-297/1-2/1 [IN]
Huawei-455-2/3-3/1 [OUT] —> Huawei-455-2/3-13/13 [AM1]
Huawei-455-2/3-3/2 [TE] —> Huawei-455-2/3-17/1 [IN] < 1 »
Huawei-455-2/3-4/4 [OUT] —= Huawei-455-2/3-16/3 [RC]

Huawei-455-2/3-4/5 [TDC] —> Huawei-455-2/3-4/5 [RDC]

Huawei-455-2/3-4/8 [VO] —>= Huawei-455-2/3-4/1 [IN] S
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Root Cause Analysis in the Optical Ne

e Scenario 1 - Fiber Link fault in the Optical Network

— Smarts shows a Line Failure notification as the Root Cause, and multiple
Service Unavailability notifications correlated into it.

* Scenario 2 - Two independent faults in the Optical Network

— Two independent Line Failures are identified as the Root Causes. Some of
the services are affected by both failures - corresponding Service
Unavailability notifications are linked to both root causes.

WWW.WINGU.PL



IP to Optical Network correlation

* Scenario 3 — Fiber Link fault in the Optical Network affects SDH &
IP connectivity

— Single Line Failure notification becomes the Root Cause for the link
failures in the IP Network and client circuits in SDH. The IP and SDH faults
are no more root causes; cross-domain correlation links them to the
underlying WDM Optical Network fault.

* Scenario 4 — Fiber Link fault between an IP device and an Optical
device

— Cross-Domain correlation identifies a client fiber link as the new Root
Cause of both: IP link fault and Optical Service Unavailability.
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Scenario 1 - Fiber Link fault in the Optical Network

D7 & S —
System shows single Optical Fault as the Root Cause
i Notification Log - Default. Manager: INCHARGE-SA v Single Optical Root Cause affects 8 services W Critical ™ Major ~ Minor M Unknown Ml Normal
\Se... Ack...| IsRoot Owner Class Impact Name Event

83145742/1-1-1-1/0TS-Out-->3145729/1-1-113-7/0TS-In LineFailure

< UL »

)3 Notification Log - Default. Manager: 'INCHARGE-SA v List of affected Client Services | = Critical = Major ~ Minor M Unknown M Normal

Name Event Source

ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit

ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit

ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable

ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable

OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS

OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS

306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29

06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11

)3 Notification Log - Default. Manager: :lNCHARGE-SA v: M Critical ™ Major Minor ® Unknown M Normal

Se...|Ack... Class Name Event Source Count Last Noti First Noti Las...

FiberLink

ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit

ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit

LineFailure

ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable

ServiceUnava ble

OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS

OTM-WDM-ANALYSIS

\LY

306 lis 13:24:58
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29

06 lis 12:04:27
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11




Scenario 1 - Fiber Link fault — WDM View

Manager: |INCHARGE-SA NOE 3 INCHARGE-SA::WDM[Group Physical Connectivity] v

- LITVvronuw -
-
. ——

(=@ INCHARGE-SA
[=} G 1P Network
@ 1P SubNet
(=G Optical Network
(@) SDH

@ woM

DX Bl FiberLink LineFailure [100% 06 lis 15:50:49)
Name : 3145742/1-1-1-1/0TS-Out-->3145729/1-1-113-7/0TS-In %
General | Audit Log| Impact

tCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit

Root Cause Impacts

[ Refresh ][ Browse ][ Containment ][ Close ]

Topology | Groups | ‘i

EMC [Ready

** Not saved **



Scenario 2 - Two independent faults in the Optical Network

System shows two Optical Fault as the Root Causes

)3 Notification Log - Default. Manager: INCHARGE-SA ¥ M Critical Major Minor M Unknown M Normal

Each of two Optical Root Causes affects 8 services

| Se...|Ack...| IsRoot Owner Class Impact Name Event
FiberLink

LineFailure
LineFailure

83145741/1-1-1-1/0TS-Out-->3145742/1-1-14-7/0TS-In

FiberLink 83145742/1-1-1-1/0TS-Out-->3145729/1-1-113-7/0TS-In

£} Notification Log - Default. Manager: INCHARGE-SA ¥ List of affected Client Services (11 in total) Minor M Unknown I Normal

M Critical Major
r | [ | =

ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit

ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable

Source

OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS

Last Notify

306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29

06 lis 12:15:28
06 lis 12:15:28
06 lis 12:15:28
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11

£)3 Notification Log - Default. Manager: INCHARGE-SA ¥

M Critical Major

Minor M Unknown B Normal

Class

FiberLink

FiberLink

ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit

Name
3145741/1-1-1-1/0TS-0ut-->3145742/1-1-14-7/OTS-In
3145742/1-1-1-1/0TS-0ut-->3145729/1-1-113-7/0TS-In

Event
LineFailure
LineFailure
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
LosEvent

Source
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS

OTM-WDM-ANALYSIS

Count Last Notify

206 lis 13:40:43
306 lis 13:24:58
206 lis 13:40:42
206 lis 13:40:42
206 lis 13:40:42
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29

First Notify

5:28
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11

Saved on: INCHARGE-SA, user: admin, as: OTM List



Scenario 2 - Two independent faults in the Optical Network

Manager: |INCHARGE-SA v MOE 3  INCHARGE-SA::WDM[Group Physical Connectivity] v

[SCPEVERTIVIVILY
-~

=@ INCHARGE-SA
(=@ IP Network
@ IP SubNet

| ——
(=G Optical Network
& SDH_
WDM
-

- ———

<4 Notification Properti <4 Notification Properties | X |

Nl FiberLink LineFailure [100% 06 lis 13:24:58] XTSI Rl FiberLink LineFailure [100% 06 lis 13:40:43]
Name : 3145742/1-1-1-1/0TS-Out-->3145729/1-1-113-7/0TS-In Name : 3145741/1-1-1-1/0TS-Out-->3145742/1-1-14-7/0TS-In
| General | Audit Log| Impact | General | Audit Log| Impact
[ :

\
L1ass X | LI1ass

ClientCircuit ServiceUnavailable ClientCircuit erviceUnavailable

ClientCircuit ServiceUnavailable ClientCircuit erviceUnavailable

ClientCircuit ServiceUnavailable ClientCircuit erviceUnavailable

ClientCircuit erviceUnavailable ClientCircuit erviceUnavailable

S
ClientCircuit ServiceUnavailable ClientCircuit erviceUnavailable
ClientCircuit ServiceUnavailable ClientCircuit iceUnavailable

ClientCircuit ServiceUnavailable ClientCircuit iceUnavailable
ClientCircuit ServiceUnavailable ClientCircuit ServiceUnavailable

Root Cause Impacts ‘ Root Cause Impacts

Refresh | [ Browse |[ Containment || close | | Refresh | [ Browse || Containment | [ Close |

|_Topology | Groups | « I »




Scenario 2 - Two independent faults in the Optical Network

System shows two Optical Fault as the Root Causes

)3 Notification Log - Default. Manager: :INCHARGE-SA V:

| = Critical = Major

Minor M Unknown B Normal

N

FiberLink
FiberLink

83145741/1-1-1-1/0TS-Out-->3145742/1-1-14-7/0TS-In
83145742/1-1-1-1/0TS-Out-->3145729/1-1-113-7/0TS-In

UL

LineFailure
LineFailure

Event

)3 Notification Log - Default.

Manager: INCHARGE-SA v

= Major

Minor ® Unknown I Normal

Se...|Ack...
No
No
No
No
No
No
No
No
No
No
No

[

beab@.mbabe

Class
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit

)3 Notifica

tion Log - Default.

Manager: :IN

wn
[

... |Ack...,
No
No
No
No
No
No
No
No
No
No

0 0 0 29 2 0 2 2 0

Class

FiberLink

FiberLink

ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit

3145741)
3145742)

Name Event
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable

Source
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS

7 -WDM-ANALYSIS

—— (F-WDM-ANALYSIS

I-WDM-ANALYSIS

I-WDM-ANALYSIS

XTSI ClientCircuit ServiceUnavailable [100% 06 lis 13:24:29]

Name : OPTS-62-YAKORNAJA SHEL-Client-6175/GBE

; General ]Audit { Caused By

Count

Last Noti
206 lis 13:40:42
206 lis 13:40:42
206 lis 13:40:42
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29

First Noti
06 lis 12:15:28
06 lis 12:15:28
06 lis 12:15:28
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11
06 lis 12:04:11

Last...
06 li...
06 k...
06 k...
06 ...
06 k...
06 k...
06 li...

3145741/1-1-1-1/0TS-Out-->3145742/1-1-14-7/0TS-In |LineFailure
3145742/1-1-1-1/0TS-Out-->3145729/1-1-113-7/0TS-In LineFailure

m Major

Minor ™ Unknown M Normal

Source
-WDM-ANALYSIS
-WDM-ANALYSIS
-WDM-ANALYSIS
-WDM-ANALYSIS
-WDM-ANALYSIS
-WDM-ANALYSIS
-WDM-ANALYSIS
-WDM-ANALYSIS
-WDM-ANALYSIS
-WDM-ANALYSIS
-WDM-ANALYSIS
-WDM-ANALYSIS

- .-WDM-ANALYSIS
OTM-WDM-ANALYS

A S e S e

A service that is affected by the two independent
faults

{ Refresh H Browse H Containment H Close ]

Count Last Noti

206 lis 13:40:43
306 lis 13:24:58
2 06 lis 13:40:42
206 lis 13:40:42
2 06 lis 13:40:42
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
306 lis 13:24:29
3 06 lis 13:24:29
06 lis :

First Noti
06 lis 12:15:32
06 lis 12:04:27
06 lis 12:15:28
06 lis 12:15:28
06 lis 12:
06 lis 12:
06 lis 12:
06 lis 12:
06 lis 12:
06 lis 12:
06 lis 12:
06 lis 12:

Saved on: INCHARGE-SA, user: admin, as: OTM List



Scenario 3 — Fiber Link fault in the Optical Network affects SDH & IP connectivity

System shows single Optical Fault as the Root Cause

< [g

)3 Notification Log - Default. Manager: :INCHARGE-SA v

Owner Class

FiberLink

Impact

163145730/1-1-101-1/0TS-Out-->3145732/1-1-14-4/0TS-In

L)

Single WDM Root Cause affects SDH & WDM services & IP connections | ™ critical

Name

Major

Event
LineFailure

Minor i Unknown I Normal

P Notification Log - Default.

Manager: INCHARGE-SA v |

List of affected WDM & SDH Client Services and IP connections

| = critical

Major

Minor M Unknown B Normal

[en Tan |

Clace

ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit

ClientCircuit
NetworkConnection
ClientCircuit
ClientCircuit
LowOrder_Circuit

Rlarn

Crinnt

ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
Down

ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable

i Coavircn

OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
INCHARGE-AM-PM, OTM-IP-XD
OTM-WDM-ANALYSIS
OTM-IP-XD, OTM-WDM-ANALYSIS
OTM-PDH-ANALYSIS
OTM-PDH-ANALYSIS
OTM-PDH-ANALYSIS

[_count

Last Notify

406 lis 15:02:48
406 lis 15:02:48
406 lis 15:02:48
406 lis 15:02:48
406 lis 15:02:48
406 lis 15:02:48
406 lis 15:02:48
906 lis 15:02:48
406 lis 15:02:48
606 lis 15:02:48
406 lis 15:02:47
406 lis 15:02:47
406 lis 15:02:47

First Notify

12 wrz 00:08:41
12 wrz 00:08:41
12 wrz 00:08:41
12 wrz 00:08:41
12 wrz 00:08:41
12 wrz 00:08:41
12 wrz 00

16 wrz 12

12 wrz 00

12 wrz 00:05:47
11 wrz 10:48:27
11 wrz 10:48:27
11 wrz 10:48:27

)3 Notification Log - Default.

Manager: | INCHARGE-SA ¥ |

M Critical

Major

Minor M Unknown B Normal

Class
FiberLink
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit

NetworkConnection

ClientCircuit
ClientCircuit
ClientCircuit
ClientCircuit

LowOrder_¢
LowOrder

Name
3145730/1-1-101-1/0TS-Out-->3145732/1-1-14-4/0TS-In

IF-EMC-RTR-02/4 [Serial1/1] [192.168.60.2]<->IF-EMC-RTR-06/...

Event

LineFailure
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
Down
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable
ServiceUnavailable

Source
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-IP-XD, OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
INCHARGE-AM-PM, OTM-IP-XD
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-WDM-ANALYSIS
OTM-PDH-ANALYSIS
OTM-PDH-ANALYSIS
OTM-PDH-ANALYSIS

EMC Ready

Last Notify

406 lis 15:02:48
406 lis 15:02:48
406 lis 15:02:48
406 lis 15:02:48
406 lis 15:02:47
406 lis 15:02:47
406 lis 15:02:47

First Notify
12 wrz 00:08:58
12 wrz 00:08:41
12 wrz 00:08:41
12 wrz 00:05:47
12 wrz 00:08:41
12 wrz 00:08:41
16 wrz 12:22:24
12 wrz 00:08:41
12 wrz 00:08:41
12 wrz 00:08:41
12 wrz 00:08:41
11 wrz 10:48:27
11 wrz 10:48:27
11 wrz 10:48:27

111

| Saved on: INCHARGE-SA, user: admin, as: OTM List




Scenario 3 — Fiber Link fault — WDM View

Manager: :lNCHARGE—SA V:

=@ INCHARGE-SA
= @ IP Network
@ 1P SubNet
(=} G Optical Network
@ SDH

| Topology | Groups

@#%

ientCircuit
ClientCircuit

- -

:lNGlARGE—SA::WDM[Group Physical Connectivity]

[SCPEVE

WDM Root Cause that impacts different object
and services in WDM, SDH and IP layers.




Scenario 3 — Fiber Link fault — SDH View

Manager: INCHARGE-SA v | MOE 3 | INCHARGE-SA::SDH[Group Physical Connectivity] v
NCHARGE-SA v | o L
=) @ INCHARGE-SA e
(=@ P Network

| ———
@ IP SubNet oee

(=} & Optical Network §
@ WM ﬁ
/..--

Sooum anmn An SDH Link Failure is caused by the
WDM Root Cause

- . —— -

é , ( Refresh | [ Browse | [ Containment | [ Ciose | 3

Topology ] Groups e — 3 IS
EMC |Ready b | *=* Not saved **

)




Scenario 3 — Fiber Link fault — IP View

arager

=@ INCHARGE-SA
=} @9 IP Network
@ 1P SubNet
(=G Optical Network
@ SDH
- WDM

Topology | Groups

(o))

NetworkConnection Down [100% 06 lis 15:02:48]

IF-EMC-RTR-02/4 [Serial1/1] [192.168.60.2]<->IF-EMC-RTR-06/2
[Serial0/1] [192.168.60.1]
A

INCHARGE-SA: 1P SubNet[Group Physical Connectivity] v

An IP Link Failure is caused by the
WDM Root Cause

EMC [Ready

= | = Not saved ==




Scenario 4 — Fiber Link fault between an IP device and an Optical device

Smarts identifies that the root cause is between IP and Optical network

)3 Notification Log - Default. Manager:  INCHARGE-SA v ['m Critical ® Major ~ Minor ™ Unknown M Normal

A Cross-Domain Root Cause is identified, which is a Cable Failure between an IP and a WDM device

< | i J »

Notification Log - Default. Manager: INCHARGE-SA v | Affected WDM service and related IP Connection ['m Critical ® Major ~ Minor ™ Unknown M Normal

__Eent | Souce [ Count| LastNotify | _FirstNotify _|Last..

No NetworkConnection Down INCHARGE-AM-PM, OTM-IP-XD 1006 lis 15:43:38 16 wrz 12:22:24 06 ...

No ClientCircuit ServiceUnavailable OTM-WDM-ANALYSIS 706 lis 15:43:10 |12 wrz 00:05:47 06 ...

DTN Cable Down [100% 06 lis 15:43:18)
Name : IF-EMC-RTR-02/4 [Serial1/1] [192.168.60.2]<->3145735/1-1-26-3/RX1

General | Audit Log| Impact | Codebook: OTM-IP-XD|

NetworkConnection Down

Fiberlink L ineFailure |

ClientCircuit le

306 lis 15:43:18

. . 306 lis 15:43:14

Correlated both Optical and IP Failures 3106 lis 15:43:14
NetworkConnection 1006 lis 15:43:38 |16 wrz 12:22:24
ClientCircuit 706 lis 15:43:10 |12 wrz 00:05:47

Notification Log - Default. Manager: :lNCHARGE-SA v: | M Critical ™ Major Minor M Unknown I Normal

[ Refresh ][ Browse ][ Containment ][ Close ]

3/06 lis 15:43:14
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