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Tivoli Network and Service Assurance Portfolio — Co mponents

- ™ Monitor service quality and prioritize
work based on service impact

Automate configuration tasks,
manage network change

Monitor KPIs, identify performance proactively, ensure compliance

bottlenecks and remediate before =
they affect network service

Increase operational efficiency
through event enrichment and
automation

Service Quality, SLA and
Customer Experience Management

Market-leading integrated , .

o Fault/Event Performance Configuration <—>

network availability aulvEve < 9 Enrlchment&
management Management | ¢ Management | Management /_> Automation

Discovery & Data Collection

Consolidated view of your
. entire infrastructure
Radio Access Core VAS IT Resources including configuration

mutimedia, vs Jand Applications and dependency
information

LTE, UMTS, GPRS,GSM, Wired Access Mobile (PS,CS),
CDMA, EVDO, WiMax Wireline, IP, NGN

..All aligned to your service management goals

PCTY20127% %% World's hirastuure



Tivoli Network and Service Assurance Portfolio — Co mponents

Tivoli Business Service Manager
Service Quality Manager

Customer Experience Manager
/

-------- s/ Tivoli Netcool Configuration Manager

Tivoli Netcool Performance Manager = (formerly Intelliden)

Netcool/Impact

Service Quality, SLA and
Customer Experience Management

_t _1__1__1_/

Fault/Event Performance Configuration <—> Enrichment &
OMNIbus and Management | ge— Management | Management /_> Automation
Network Manager
Discovery & Data Collection
Tivoli Change and
Radio Access _ Core VAS 7 Bramaiaes Configuration
LTE, UMTS, GPRS,GSM, Wired Access Mobile (PS,CS), e d Apoplicati Management
CDMA, EVDO, WiMax Wireline, [P, NGN btitlizhseliy, 14 and Applications Database

..All aligned to your service management goals
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Tivoli Netcool Service Assurance - Architecture

Common Reporting

T|voI| Enterprrse Portal

Tivoli Integrated Portal

INTEGRATED

)

1

| l

Historical Reporting

ITM & Integrated Vrsualization

VISUALIZATION

=-|* Webtop
7|+ TBSM
 F e ITNM
ummﬂ « TNPM

i

Security (LDAP, SSO, TIM/TAM)

Archive DB

Gateways

ObjectServer(s) []/ \

TSRM & 31 Party
Trouble Ticketing

OMNIbus

ObjectServer

Probes Monitors
Flow Analyzer i
=== | * SNMP Traps *HTTP
*Logs ; * LDAP
« TCP Socket Q-? *SAA
* 3rd party APIs *TFTP
*TEC ¢ * TCP Port
setc... setc...
(2]
c =
2 i £3
- 23
€8
» System =
* Applications
pp;, IT Infrastructure
f o1); .-’f * Devices
Performance Management ng . . Systems & Applications
\ « 31d Party EMSs / Agents

eetc...

PCTY2012%#

Netcool & 3rd Party Content Integration

(OMNIbUS Web GUI)

Webtop

Web based event views

TBSM/TNSM

* Middleware

Laaretehers | \eb Services
1 ESDAs * Applications
* DBs
- - * TSRM
Business & Service Modeling < . etc...
06
Impact
CORRELATION

Advanced Correlation & Integration

Network Manager Cpnfiguration Manager

Network Modeling (Layer 1/2/3) IP Configuration Management
Network Root Cause Analysis ~ Security & Compliance

COLLECTION

Optimizing the
World's Infrastructure
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Tivoll Netcool/Omnibus

Common Reporting Tivoli Enterprise Portal Tivoli Integrated Portal INTEGRATED

_. ﬂ - t il &= Webton VISUALIZATION

Ml =y s
9 ! ‘ =" : T BooFo s :- v le ITNM
Historical Reporting ITM & Integrated Visualization Netcool & 31 Party Content Integration ebtop (OMNIbus Web GUI)

1[[ i = ngniant]| s TNPM
\ / Security (LDAP, SSO, TIM/TAM)

TEITINiED
i

* Middleware

;’ata Fetchers » Web Services

ESDAs * Applications

ol
— * TSRM

Business & Service Modeling

TSRM & 31 Party

Trouble Ticketing 6“6 e efc...
Impact ©
Flow Analvzer Probes Monitors o ——
W 4 b
== y = * SNMP Traps *HTTP
e O i « Logs , - LDAP » CORRELATION
et « TCP Socket Q? * SAA =5
[ ¥ ?é | i * 3rd party APIs *TFTP - .
| . . «TEC — | TCP Port Advanced Correlation & Integration
*etc... cetc... Network Manager Configuration Manager
TNPM (Wireless / Wireline) 2 5 S
: F— ) = (SR~
S et & 7 8 g
E8
« System L b8 N
o e * Applications \ o d i -
_ tatisy, pp IT Infrastructure o Network Modeling (Layer 1/2/3) IP Configuration Management
s NTIFEEFRTNNELF) Cs, Kpy 3 4 Devi Network Root Cause Analysis  Security & Compliance
; ) |  Devices \
Performance Management Olling ( - \
| » Systems & Applications ]
\ « 3d Party EMSs / Agents / CO LLECT'ON
N setc...
. /-/
Optimizing the

World's Infrastructure
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Tivoll Netcool/OMNIbus Solution

Tivoli Monitoring Suite
ITM, TPM, OMEGAMON..

Data Network
(SNMP, Syslog)
Systems & Applications
(Mainframe, Unix, Windows)

Other Management Systems 7 >

&

(HP OpenView, BMC, ...) . d"ﬁ

7. B g

\ :

Broad / Flexible
Integration Library

Standards based
SOA, MTOSI
Virtual environments

Security/Firewalls

End toend ser

Non-IT Resources
(HVAC, UPS'’s, Physical Security)

PCTY2012°% %

Consolidated Operatiol :

And Business Views / Reports

A

Multiple deployment options

support from the smallest to

the most demanding
environments

Automation

Correlation

Put Events in a business context

Tivoli Business Service Manager
Tivoli Netcool/Impact

*Provisioning/Inventory Systems
*Customer Care / SLA Management
*Databases / Directories
*Messaging / Web Services

Event Enrichment, Archival and

Broad / Flexible
Integration Library

Trouble Ticketing (TSRM, Remedy,
Peregrine, Vantive, Clarify)

*RDBMS (Oracle, MS-SQL, DB2,
MySQL, Informix, Sybase)

IBM Tivoli Network Management

Network Manager

(Discovery and Availability)
Configuration Manager
Performance Manager

Optimizing the
World's Infrastructure



The Web GUI is more than just an Event List...

Network Yiews

Active Event List &2 _ O = S ELE i 0 = e 1 I.\
= S —— S — — | ._-J__l_l‘._r!*v!?d_mll:\_l:'_n_azﬁ_ ™ 5] LEﬁll - EA b 1A -§ (o) SR mﬁaﬁm i} ig..
?IIE 0 ) \% % |[6LOBAL] PredictiveEvents v L;Il[GLOEAL] PredictiveEventsvisw ] i . . — e <$ e . >
n e NE1A = BGP Matworks
Node TrendDirection Summary DaysToCritica... EL-{ MPLS VPH CE a  |res V723034115 Cinterred = [a]
B{ NSTA o 2302 }
| [+ ] BOP ASE4513 (Private)
I B-) Device Classes -]
London Raising. Prediction from Landon with canfidence 80, Time to critical 1, Time .., 1 | 38 5':;3' VERNE g
- Shengiel | Raping [Biedicicn RomEhangn) wiheopndence 80, fime o eriheal STy, = | @0 AT Addross Spaces &
Tokyo Constant | Prediction from Tokyo with confidence 80. Time to critical 5. Time t. 5 | ) OSPF Routing Domains o
T T = i T R 2 bt S T i B | EI-OSubnets L+ ]
li Washington DC Al Caonstant | Prediction from Washington DC with confidence 80. Time to critical 5 & ONelworL Pty o
e .m} 5. Tin 5 E‘O ddroas
e {13 ddreab
Ii'l{) marks
. 2 -
< | > :
MEENTTR  -  [E :
11 rows inserted, 11 rows updated, and 0 rows deleted. Data Source(s): NCOMS  QuickFilter: Mone Mext refreshin: - sec. n h:..,:;::gﬁ
B desgnaedRourer
B son

-
B ctheDms o
W santiofeint

Active Event List (AEL)

Event Dashboard T A = |
s 1 Tl A e
| E D el L
2D ¥ (1) — Display Server 1 EE)
i 1
AlEvents :':% Default :ﬂ? Escalated :'-‘;9 I
Total: 71 || Total: 61| Total: 0 Tu‘
[ Highest: -||H|=
WEst ] r ; Lowest: Al
Metric: 2 || Metric: 2 || Metric: ol |
10 )
& A + Tononornsa Y +
20 15 5 Hars L somrus
s Eﬂzﬁ) gt T
@ 2 Koo 1000 i 2001900 |
0 ! 0 0 | A - ##BlackBerry
- - == e
<l | 2] | “"
Ready. tipadmin@sol-dashswr2. bursley, ibm,com: 49316 Mext refreshin: 18 sec,

Event Dashboard and Charts Web GUI Maps

+ a dedicated XML based API for additional flexibility (WAAPI)
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Enhanced visualization with Tivoli Netcool/OMNIbus 4
WebGUI including service views driven by event enrichment ’\*

Welcome stephen == [Tivoli.] Help|Logout

10 F Active Event List (AEL) = | - Select Action -

YCN Availability

YCOMPANYNAME ﬂ °

e —
HOME SUPPORT

@
CL]

Web Tier i Backend Resources

%

Security Web m Application
P Network - Database Server

n Storage LI Mainframe

Ewihits By SEwerity Incidents

Average Acknowledgement Titmes (seg - Past 24 hrs

Escalated Ack'd Tickets

15 10
o o

Cerog SanR

Created by

Optimizing the
World's Infrastructure




Tivoli Integrated Portal

Common Reporting T|voI| Enterprlse Portal INTEGRATED
a = D I - VISUALIZATION
<l |l
Hlstorlcal Reporting ITM & Integrated Visualization n Webtop (OMNIbus Web GUI)

/ Security (LDAP, SSO, TIM/TAM)

Archive DB

OMNIbus

Web based event views

TBSM/TNSM

Gateways
\ : 2 Fetch * Middleware
ObjectServer(s) Qaaketchers U |, \eb Services
[] } ESDAs * Applications
* DBs
TSRM & 3rd Party : * TSRM
Trouble Ticketing ObjectServer Business & Service Modellng 06\?\6 e etc...
Impact
Probes Monitors 2 T
Flow Analyzer SNVP Trans | — —
. raps . : 2l
- Logs , -LDAP == " | CORRELATION
« TCP Socket Q-? «SAA =& [
« 3rd party APIs *TFTP — , .
«TEC — «TCP Port Advanced Correlation & Integration
*efte... *ete... Network Manager Configuration Manager
P £ 2 = |
o = - oS
S ooy i e N T 8
: HLlLARLELEbE £ 9 i
— — \/ EE .
Qe %- System = % e
b ] S * Applications IT Infrastructure ¥ X : Network Modeling (Layer 1/2/3) IP Configuration Management
=5 " e A F 4 Devi \ Network Root Cause Analysis  Security & Compliance
; ; / * Devices
Performance Management O//Ing ! I !
| » Systems & Applications ]
\ « 31 Party EMSs / Agents / COLLECTION
\ J
%, e efc... f
. g

Optimizing the
World's Infrastructure
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Visualization Convergence

Tivoli Integrated Portal

Web
Browser

Optimizing the
World's Infrastructure




Tivoli Integrated Portal (TIP) - Web Console For In  tegrated User
Experience

@[ p] [G] EY)

Integration through:

¢ DB ¥ [[5 service View < DB W [[# senvice Tres
. \@\E%QQQIM\EhHﬁH@
Relafionships ¥/ Levels U

* Views, data and
operations from multiple
products interacting on a
TIP page

g

= Actions and context
shared between views
and pages ———

= User customizable pages 'Q
* Product boundaries

eliminated for user

PO O IO O PO IPEOE ¢ ﬁﬁ‘ﬁg 3
GO POIIEO ¢ GEE ¢ 99§§

b
a L~ H X~~~ R I =N~~~ ) ﬂﬁﬁE

E
m
g
o

TIP Web Console

Management Management Management

Product “A” Product “C” Product “D”

Products provide their specific functions, features and data
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Netcool/Impact

Common Reporting Tivoli E Enterprlse Portal Tivoli Integrated Portal |NTEGRATED
= )i li |- =15 e o J b VISUALIZATION
» i F = T e °\TNB§;/'p
ey 1 | P TNM

Hlstorlcal Reporting ITM & Integrated Visualization Netcool & 3rd Parly Content Integratlon Webtop (OMNIbus Web GUI)

\ / Security (LDAP, SSO, TIM/TAM)

Archive DB

OMNIbus

Web based event views

TBSM/TNS QM
Gateways . =

ObjectServer(s) []/ \

TSRM & 31 Party
Trouble Ticketing

* Middleware
;’ata Fetchers » Web Services
1 ESDAs * Applications
*DBs

. * TSRM
ObjectServer Business cetc...

Probes Monitors
Flow Analyzer Y —
T . raps .
«Logs , «LDAP CORRELATION
« TCP Socket Q? +SAA
« 3rd party APIs *TFTP
*TEC ¢ * TCP Port
* efc... * elc... Network anager Configuration Manager
@ 2 2 ' '
& = - 02
> L “-\\ 'g %
w 0
N Eg
 System = i :
* Applications IT Infrastructure Y N ‘ Network Modeling (Layer 1/2/3) IP Configuration Management
S f Devi \ Network Root Cause Analysis  Security & Compliance
; . * Devices \
Performance Management 0///ng : o -
| » Systems & Applications ]
\ « 31d Party EMSs / Agents /" CO LLECT'ON
\ J
\ eetc... .
- /

Optimizing the
World's Infrastructure
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Typical Uses of Netcool/Impact

e Customers use Impact to process high-volume event

streams and.:

— Gather additional information about an event (“enrichment”)
Decide which events should be filtered out (“suppression”)

Set markers in diverse data sources (“correlation™)
Take action on devices (“auto-correction”)
Alert staff about a high-priority condition (“notification”)

And escalate, if none of the above actions produced the

desired results (“escalation”)

Optimizing the
World's Infrastructure

16



Netcool/Impact
Increased Correlation Value

Data Source Adaptors

Netcool/Impact Alcatel 5620 (RO)
Cramer Dimension

POP3/SMTP

DB2

Flat File (RO)

Jabber

Informix

Java Message Service

LDAP

MySQL

MS SQL

ODBC

Netcool/OMNIbus

Oracle

Postgres SQL

Netcool/Precision IP

/r Impact Extends Event Correlation from TEC and
OMN!Ibus with: Smallworld
SNMP

= Operations Data to Enrich Automation, Socket

o Escalation, and Management of Problems. Sybase
TIBCO/Rendezvous

= Business Data to Enable Rapid Calculation and ;’(VJE Services

Application of KPIs Tivoli CCMDBMaximo

Event Sources

Event Combine Any Data
Listeners with Event
Information to extend

Event Correlation
Readers

/]

= Correlation Context for Relating Data from any
sources for maximum value.
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The Event Lifecycle with Tivoli Netcool Impact

Netcool/Omnibus

DB Telematik Frankfurt down

Event
broker

Impact
Policies

144.124.108.101  Error 773

144.124.108.101

Call M. Schmidt 069-12345

-4
&

DB Telematik

Frankfurt

10:35

Data Source
Adapters

DB Telematik Gold Call customer 9-5

Optimizing the
World's Infrastructure

M. Schmidt 069-12345

Provisioning
database

SLA
database

30 minutes



Agenda

Network & Service Assurance QOverview

Fault Management Session

Network Monitoring and
Configuration Management Session

Performance Management Session

Optimizing the
World's Infrastructure

19




IBM Tivoli Network Manager

Common Reporting

Trvolr Enterprrse Portal

Tivoli Integrated Portal

é l. r I - =
W ——
* W
-t 1
) o= 1 [L | ‘
: Wit : | |

mu'-m -TNPM

Historical Reporting

ITM & Integrated Visualization

Netcool & 3rd Party Content Integration

Security (LDAP, SSO, TIM/TAM)

Archive DB

OMNIbus

TBSM/TNSM

INTEGRATED
VISUALIZATION

Webtop (OMNIbus Web GUI)

Web based event views

Gateways
\ : 2 Fetch * Middleware
ObjectServer(s) Ltaketchers U |, \web Services
[] } ESDAs * Applications
* DBs
TSRM & 3rd Party : * TSRM
Trouble Ticketing ObjectServer Business & Service Modeling 06‘* e etc...
Impact
Probes Monitors
Flow Analyzer - ' —
e . raps .

«Logs , «LDAP CORRELATION
« TCP Socket Q-? *SAA
« 3rd party APIs *TFTP - .
«TEC — «TCP Port relation & Integration
* elc... > elc... Configuration Manager

c =

| g

w 25

=
* System \5; S -
* Applications IT Infrastructure | 3) IP Configuration Management
4§ ) \ ysis  Security & Compliance
Performance Management Ollin | " Devices
(¢] : « Systems & Applications |

\ « 3d Party EMSs / Agents / CO LLECT'ON

N setc...
- o
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IBM Tivoli OMNIbus and Network Manager
Industry-leading network availability solution

Provides the key discovery, monitoring, and root ca use analysis for your network infrastructure

Scalable Flexible Network Discovery

=Layer 1, 2 and 3 network technology

=support including IPv6, MPLS and Ethernet Services

Metwork ¥iews

20 1
5 BESRETARE ST A i
< »

=Dynamic, always active and event driven 'é(l vt
) . B MPLS VPN CE A |Ele>Ack "“I"_?'::S_JM Py — Ta
=Centralized Open Network Data Repository BN - o T L '

E| Device Classes [=] - =

N Global VLANS fy ] == L__ 3

gg "‘F"bsl B | “"‘“'_":{""'“ _‘-l\/_} bor ngza:n

. . . . EG;;‘LFﬂ:dmss E::!ces £y | R Gl | DT
Real time web-based Network Visualization I Sl ° l}

[@]Orlet\:\lork paths 0 — —’/l):} — =
=Task-oriented Ul helps operations staff locate, troubleshoot and 3 e , | =°r’s-w-mi"-'-“m--=—T};LB;?“*QEJ
resolve network problems B merks . - " m020 1 et

=
=|Integrated fault, topology and performance views WAL W%g? »

=Launch 3" party tools for further diagnostics

Accurate Monitoring and Root-cause Analysis

=Automatic targeting & configuration of network monitoring

=Correlation of events based upon the network connectivity

=|dentification and isolation of root cause & symptom events

Unique technology advantages

»#1 Fault Management Solution fully integrated with discovery, monitoring and..

»Flexible Network Discovery with broadest technology coverage

=Open standards-based Network Topology Model
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IBM Tivoli Network Manager — Root Cause Analysis

Something fails in network - lots of devices
are unreachable. No Root cause analysis is
available

Root Cause Analysis is switched on using ITNM
IP’s Topology-based Event Correlation

http:/1194.203.200.205/AllEvents/
File Edit Yiew Alerts Tools Help

Summary CauseType

Root Cause Device | "

.....

B Symptom events showing

Impacted devices

Optimizing the
World's Infrastructure



IBM Tivoli Network Manager
Integrated Event and Topology Views

2l Micromuse Netcool - Microsoft Internet Explorer

Fil=  Edit Yiew Favorites Tools  Help a!'

= A o S B o T :
@ Back ~ \) @ @ ':J /'_) Search %:3 Favorites {;‘} L»:': = ».,‘ ™ | | J ﬁ & :5
seddress | @) ot /1192168 ,34,223:8080 portalfmedia-type/hirlrolejuser pagedeFault psmiiis_peid/P-1059530860-10000 v Beo ks >

mrms”itc" % lngged in as: Metcool Administrator | | Desktop v Logout . M

Home

Precision
-

[ Network Wiew Tree ]« [ Metwork Wiew Map B
Fotviews 9] B HES KSR ERERXR GRS 2 TR D
. Wiew | MCOMS 1 = MPLS = MPLS WPMs = grey_mgmt_vpn_GP_AS1 UNSA\-’ED
E-@ MCOMS_1

{:3 Device Classes

=)

-

= Device Types

lon-3660-ce-f.microm gb-core7200-a3.micromuse.com_PE

{:) Core Nodes
MPLS WPMNs

O ACME_L3_VPN

{3 Customnerl

O grey_rarnt_vpn_GP_AS1
E MAT Address Spaces

I 0-pe-b mi com_PE O-pe-b. com_PE

Q
3
ceeeecoeOecee

MPLS CORE

<]

-~

A node(s) in ‘'mpls’ view

Mode | Summary | Last Dceurrence | Count

!
Machine has gone ofling i
P = TR ]
[ i ] [»
[ — ; | C e
0 rows inserted, 0 rows and 0 rows [root [192.168.34.223:8080
@ B Internet
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IBM Tivoli Network Manager

View physical and logical device structure

QL-M&E&M pel-crif.core.eu.test.lab
Search for entity

B &

intity

W
@

&

=) Eype7-cras core.ei test 1ab
@ benthic__frnm___'huh
(7) benthic_spoke
D BGP Service172.20.1.7 (RR Client)
=] C3825 Chassis Slot [0]
£3825 Motherboard with Gigabit Ethernet
tainer Slot 0 [B]
tainer Skot 1 [9]
aughterCard Slot [0]
ughterCard Slot {1]
aughterCard Slot [2]
= MCSHZS DaughterCard Slot [3]
= @9 Port FE Switch
[ Fa0/3/0 ]
E[ Fal/3/1 ]
@[ Fa0/3/2 ]
[ Fa0/3/3 ]
[ Fal/3/4 ]
H[ Fal/3/5 ]
[ Fa0/3/6 ]
(G Fa0/3/7 )
[ Fal/f3/8 ]
MCEHIE DaughterCard Slot [4]
[[C3825 DaughterCard Slot [5]
C3525 DaughterCard Slot [6]

lcocTY 47 E CCN Cand=inae IO

PCTY2012%

= >

cOPOVOPOV0V0 90 ° 9O 000

e e e

lingerTime

@
" -
gh-core-gsr-a.microm ShowlEents us-core-gsr-a.microm
1 — zﬁ. Open SHMP MIB Browser /
ponent Path Ping
5 .micromuse.com Show Details
|| Chassis Find in Hop View
Component Detail
(ClassName LISCOIGRX
sysName pe7-cr38.core.eu.test.
Cisco 105 Software, 3800 Si gre (C3825-ADVIPSERVICESKS-M
sysDescr Support: http://w i j -
by prod_rel_team
sysObjectid 1.3.6.1.4.1.9.1 .54
sysLocation Room Blue37 4th
sysContact williamking@uk.ib
sysUpTime 32d 11h 4m 10.4
sysServices datalink{2) nel
IfNumber 35
I ipForwarding forwarding
entPhysicalVendorType 1.3.6.1.4.1.9.12,3.1.3.404
entPhysicallndex 1
entPhysicalDescr 3825 chassis
| serialNumber FCZ111472RY
modelName CL
hardware\ersion VO
0OS5Type Ci
132.4(15)T1
flash:c3B825-advipservicesk9-mz.124-15.T1.bin
172.20.1.7
accessProtocol IPvd

3
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IBM Tivoli Network Manager
Network Dashboards

3 [THM: Cisco Device Dashboard - Microsoft Internet Explorer

ITNM: Cisco Device Dashboard

Domain Name PULSE

Device pe6-cr3@.core eu test.lab

Last Updated
Refresh Interval

22 January 2009 17:17:27 GMT
300 seconds

Recent response times to
availability pings

Response T

ams

Poll Time (HH:mmp

Ciscovered Interface Status

Slow Response Time 10 ms
JLast Hour Response Times (ms) CPU, Memory Usage & Average Response Time
Minimum Maximum Average 95th Percentile
@ Mo Response ™ sms ®z39ms ® 4 449999999999959ms

Device Details

CPU,
Average Response Time

Yendor Name
Dewvice Model
Name

1P Address

Description

0§ Image
Location
Contact
Uptime

No. Interfaces
Services

Last Poll

Interface Status

Created On
Changed On

Cisco

3825 ISR

pe&-cr3g.core.eu.test.lab

172.20.1.6

Cisco I0S Software, 3800 Software (C3825-ADVIPSERWICESKS-M), Version 12.4{15)
T1, RELEASE SOFTWARE (fc2)

Technical Support: http:/Awww cisco.com/techsupport
Copyright () 1986-2007 by Cisco Systemns, Inc.
Compiled Wed 18-Jul-07 11:23 by prod_rel_team
flash:c3825-advipserviceskd-mz2.124-15.T1.hin

Roorn Blue37 4th Floar, Southbank, London, UK
williamking@uk .ibrn.com

S days, 1:6:25
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datalinki{2z) network({3) transport{4) application(7)

22 lan 2009 17:02

!
t
0 10 20 20 40 50 60 70 80 a0
% Interfaces

21 Jan 2009 1
21 lan 2009 15:12

Connected Device Response Times

Interface Name

Interface Type

Interface Description

IP Address State

FastEthernetl/0 ethernet-csmacd [%]
FastEthernetl/1 ethernet-csmacd o
FastEthernetl/10 sthernet-csmacd [ %]
FastEthernetl/11 ethernet-csmacd to brussels-asbr-rr30 172.20.160.1 @
FastEthernetl/12 sthernet-csmacd to ankara-asbr-crzg 17z.z0.z40.5 @
FastEthernetl/13 ethernet-csmacd to istanbul-asbr-crze 17z.20.240.1 @
FastEthernet1/14 ethernet-cemacd to rex 172.20.217 @
FastEthernetl/15 ethernet-csmacd connection to CE in CUSTE VPN 17220201 @
FastEthernetl/2 ethernet-csmacd (<]
FastEthernetl/3 sthernet-csmacd [ %]
FastEthernetl/4 ethernet-csmacd (%]
FastEthernetl/s sthernet-csmacd [ %]
FastEthernetl/e ethernet-csmacd o

Device Device Type Last Poll Response Time
(ms)
pd-crif.core.eutest.lab 28zl ISR 22 Jan z003 ® 3ms
1701
ped-cr72.core.eu test.lab T206VHR 22 Jan 2003 ®4ms
1701
pe5-cr3a.core.eu test.lab 3825 ISR 22 Jan 2009 B ems
1701
pe?-hr2s.core.eu.testlab ARZE ZZ Jan Z00D9 ® 4ms
1701
pe7-crid.core.eu test.lab 3825 1SR 22 Jan Z00D9 & 5ms
1701
172.20.241 .10 2620 22 Jan Z00D9 Ono Response
1701
ankara-ashr-cr2é . th.eu test lab 2621 22 Jan 2009 Qo Response
i7:01
:_0_madrid-cse5- Catalyst 6509 22 Jan 2009 [ 2 Response
N

e Ao coog Bt 10Y,

Y

Memory Usage and

Device details
including device type,
address, uptime

Neighbour Status

£

World's Infrastructure
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New network health reports

Network Operations can quickly diagnose network health and take corrective action

ceccccceccose |

T R bt e e | e - @

(i g B

T —

© Sinple OI0

/
N / N— /

/ /
N—. / N—- /
VA |[RA

Network Manager: Device Ingress Traffic Health Summary

140514 190013 2250414 031513 07:1D:44 122706

140223 143543 150905 154224 161543

Vendor Name Cisco
Domain Name DCUT4 Device Model 7604
Name nc-cr-7604e.na.test.lab |
Do 17a:s0.150.0 1P Address 172.30.130.1 |
Last Updated June 17, 2010 2:00:31 FM EOT Cisco 10S Software, c7600rsp72043_rp Software |
Hebaal Tl 500 saconds (c7600rsp72043_rp-ADVIPSERVICESKS-M), Version 12.2(33)¢
Description RELEASE SOFTWARE (fc3)
Technical Support: hitp://www.cisco.com/techsupport
Copyright {c) 1986-2007 by Cisco Systemns, Inc.
Compiled Fri 01-Jun-07 0 |
0S Image boaotdisk:c7600rsp72043-advipserviceskS-mz.122-33.5RB1.bis
Location B510/3032 3rd Floor Lab |
Contact williamking@uk.ibm.com |
Uptime Unknown
No. Interfaces 116 |
Services datalink({2) network(3) transport(4) application(7)
Created On May 28, 2010 10:18 AM |
Changed On May 28, 2010 5:01 PM
Top Five IfinErrors Top Five ifinDiscards Top Five SNMP In Bandwidth
Interface Index Interface Index Interface Index
=i — T =13 —m — 1
107 —3t o—3
15 m
1 3000
2000
8 = 1
1000
(1] -1 0

140524 18:5024 233524 042024 09.0525

Device Traffic Utilization

World's Infrastructure

Interface Index Interface Name Current In Bandwidth Current IfinDiscards Current IfinErrors
1 Gilf1 111.4545

101 Tub 2,00

102 Tu? 1033.75

111 Tug 1.00

120 Gi3/28.512 1.00

127 Gi2/s 1,3333

is Gi3f13 1.35
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Tivoli Netcool Configuration Manager

Common Reporting T|voI|__Enterpr|se Portal Tivoli Integrated Portal INTEGRATED
: = T | =it A%+ weblop VISUALIZATION
é o == Dt e o o IS
== !‘ ; ' |+ ITNM
[I. ] Vaaisast] - TNPM

Historical Reporting

ITM & Integrated Visualization Netcool & 3rd Parly Content Integration

Security (LDAP, SSO, TIM/TAM)

Archive DB

OMNIbus

TBSM/TNS M Web ased event views

Gateways
\ : ta Fetch » Middleware
ObjectServer(s) Qarretchers | | . \web Services
[] 1 ESDAs * Applications
* DBs
TSRM & 3rd Party . — = « TSRM
Trouble Ticketing ObjectServer Business & Service Modeling O%Pﬁ .etc...
Impact
Probes Monitors e
Flow Analyzer SR — B ==
e . raps . = . —
*Logs i * LDAP ——— | Ee=r=sre A CORRELATION
« TCP Socket Q? * SAA =l [
:_?_chparty APIs :i(F:-II;PPort Advanced Correlation & Integration
e etc... e etc...

Events
ﬁvents

e System
* Applications

IT Infrastructure Network Modeling (Layer 1/2/

"4 ) Network Root Cause Analysis
olj; |  Devices
Performance Management Ing [ « Systems & Applications
\ « 31d Party EMSs / Agents /
N setc...
b //

PCTY2012%#

Webtop (OMNIbus Web GUI)

Optimizing the
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Cost of Network Complexity

X Errors largest cause of
network outages

X Increasing impact on
service revenue

X\ Network complexity
outpacing scripting

| Routine tasks
consuming resources

Inconsistent security
posture open to threat

wm2 We Infonetics Research Optimizing the -
PC g O World's Infrastructure



IBM Tivoli Netcool Configuration Manager

= Automate routine configuration management task

» Understand how network changes may affect
service and your customers, and proactively

manage the impact of these changes BTe
= Improve adherence to corporate and regulatory
standards through ongoing network policy Baell
enforcement
: L © " CBEYOND =< .
= Comprehensive provisioning of networks, servers, ‘;Ak‘m!per
storage and applications omcast
@ ' mmg‘vt
—
Unique technology advantages CTC
vy
= Proven Scalability SO TELECOM  »omsmorsorors e
= Revolutionary SmartModel™ Technology Wdﬁ”w op e
= Multiple Automation Modes for different skills and
needs —~ TELUS"
= Comprehensive Compliance Management \/"’f/ »
P P 9 verizon OPNET

= Open APIs V’SA
PCTY201275 %% oS e %



Closed Loop problem Resolution

Automate the correction of
common problems

Today events come into
OMNIbus and faults are
localized

. DETECT ___

[——— [ ——r—

Triggering traps to OMNIbus
for policy breaches

PCTY20127% %%

ITNM

.....

ITNM enables RCA
and impact analysis
of problem

FoR I o

TNCM enables automated
correction of common
problems through
automated remediation

Policy Compliance

Check if Network devices are
compliant to best practices.

===

Optimizing the
World's Infrastructure



Exploiting configuration : — :
information for prob'em iso|ation With the addition of ITNCM the problem IS
""""""""""""""""""" localized to a config change directly,
identifying who made what change when?

Control : Manage you
|Business ,
N 1 A%\ Y
- = | Automation : Improve
1your Business

Qs

ualization

BGP Session
- down

Configuration Error directly n Confo. INCELLIREN
causes an impact on an end happened ey
users service availability.

«——» Netcool Configuration

== Manager

Operator is notified immediately

: Roll back to a previous working
configuration to make the service
Config available again to the end customer.

corrected 1
Policy put in ITNCM accelerating problem isolation:

Omnibus . ACME, is expanding & is doing reconfigurations so they
Probes can peer with other ISPs at an Internet eXchange Po int
gession (IXP) in London
down BGP Sessio . A configuration error on one of the routers which results
o working in a BGP session with a peer-network not being
———— N N _0 e established, impacting customer VPNs.
-o— . Routers in the network generate alarms identifyin g that
the BGP session is down.
ITNCM detects configuration changes made to the r  outer
and generates changes events to OMNIbus.
The NOC operator launches the TCR reports and
identifies that configuration changes have occurred
the device in question.
A ticket gets created for further investigation, where
current and previous config's get compared, and
corrects the problem.
The remedial actions clear re-establish the BGP s  ession,

-+ —— and the alarms are cleared.
PC I Y 201 2 _ w . A policy is configured in ITNCM to ensure similar
Y misconfigurations do not occur.




|dentify who made what changes when?

Last ‘n’ device changes, who made the changes & when?

@ NG Device configuration changes Mozila Firefox: 1B Edition

.  TCR_rpt_name="  device_config_changes8_TCR._format—htmiSEntityld=34678EnttyName =10.2 17
ITNCM: Device Configuration Changes
PR 0211

|Apply Config Imported Configuration (ForDemo) versioned Jun 2, 2010 1:36 P11 dmin
UT‘ R - it e Native command set Modified Configuration (nocdprun) ‘versioned ur Al admin
. B th vy o e e e s o
. rovides Netcoo i
A Paction=seare Imported Configuration ‘versioned admin
users with single- v e, o

click access to
ITNCM.

. Prebuilt TCR (Tivoli

Configuration detail report
J 2 st visted P Gettng Started 5 LatestHeadines || T84 [ 18M

[¥]: (E1[@ oerat d . - | [ Twek tnregrated perta (] O owcrt: nevicn coniguration @ | = | -
. | i

ITNCM: Device Configuration

e
ommon —— =
(C7200-ADVENTERPRISEKS-M-12.2(33)SRD3

Reporting) reports
which can be
launched in
context
leveraging

Device terminal audit log

ITNCM: Device Terminal Audit Log

Modal 7201V,
C7200-ADVENTERPRISEKS-M-12.2(33)SRD3

<=
ig
HE
z
H

M H Jun 1,2010 1:53 PM  IDT_CONNECT admin TELNET
configuration data Sin 1,200 159 7 IDIBeVICe oureur User Acces verifcaton Somn  TENET
InimeIn dromcor s Simn Teler
L bl s [ e e

T
within OMNIbus B o
T T —— InERRIN e S Tener
Imvmeini [ [ S

and Network T T P P —
s, 2010 355 0 o7 DEvice oureur e -
mmimeinr [ e —— e

T
Manaager Jun 1,2010 1159 P IT_DEVECE oUTRUT bo7a00as. wimin TENET
. IUBEIN et o Smn T
] ot (A St conturaton commands e per e £ vk N 12 e [
" e | Jun 1, 2010 2:00 M IDT_DEVICE_OUTRUT bfo7200a(config)* dmin  TELNET
. S e e in b0 IDTAESGROIILT  showess S Toner
IUBBIR Broasc e . Sme T
. Helping to B o« o Em- — " o e

i s B . e e ... by el

diagnose Device Unit of Work (UOW) Summary

p q TTNCM: Device Unit Of Work summan
i Device Name  10.215.1.3
resulting from S
configuration
_.q:nl = vow:as @
changes in the —— —
= vow:e @
network 1oak9%0  mprs ontgraton 5 s 000 uns, zos0 00 @ asmin
" vowa ©
. | vow: @
N t I wwss @
etcool users can e e —C —
o vowas @
f i 36itask000  Native Command Set  PBCH Remedial Actian:- Policy: Cisco Discovery Protocol Disabled Jun2.2010 1538 PM Jun 2, 2010 1135 M @ agmin
perform —
configuration et s
aom Displays a list of Units Of Work and Tasks on this device grouped by UOW
changes to resolve e e @ s @ rare 8 e s e
I C I I 20 I2 : Done a



Agenda

Network & Service Assurance Overview

Fault Management Session

Network Monitoring and
Configuration Management Session

Performance Management Session

Optimizing the
World's Infrastructure
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Tivoli Netcool Performance Management

Common Reporting Tivoli Enterprlse Portal Tivoli Integrated Portal INTEGRATED
"E = . =152 % A . | Webtop VISUALIZATION

o ||2| - =i . ToT|e TBSM

::{. 1) Ig s

. | TR el |« TNPM

Hlstorlcal Reporting IT™M & Integrated Vlsualization Netcool & 3rd Parly Content Integration ~ \Webtop (OMNIbus Web GUI)

\ / Security (LDAP, SSO, TIM/TAM)

Archive DB

OMNIbus

Web based event views

TBSM/TNSM

Gateways
\ : Fetch » Middleware
ObjectServer(s) Laaretchers | |, \eb Services
[] } ESDAs * Applications
*DBs
TSRM & 31 Party : * TSRM
Trouble Ticketing ObjectServer Business & Service Modellng 06‘* . etc...

Impact

Probes | Monitors

* SNMP Traps *HTTP e —y CORRELATION

«Logs @  *LDAP ) ==
« TCP Socket Q? * SAA = [
«TETP —

« 3rd party APIs

“TEC < | TCP Port Advanced Correlation & Integration
*elc... * €lc... Network Manager Configuration Manager
@ £ 2 =
c Q o
g i s
o T D
K ()] '
\/ E&
 System = i :
* Applications IT Infrastructure - N Network Modeling (Layer 1/2/3) IP Configuration Management
f ) \ Network Root Cause Analysis  Security & Compliance
 Devices
» Systems & Applications ]
- 31 Party EMSs / Agents / COLLECTION

PCTY2012 %% = - worig's hivastuqurg



What is Netcool/ITNPM ?

 Product: Scalable Performance and Service Reporting system
 Target Market: Tier 1-2 Service Providers and Large Enterprises

MICROMUSE =ouE- EQs Reporting - End to End
Yoo e
MICROMUSE' rroue1: Eas Reporting: End to End : ACHIE : Site IPSWICH : IPSWICH to data center LOWELL (o] wl(mllal & (3 Sehedue Ths Repor
3 g Service Dashboard el s senn
g Schedule This Repert -3
g Dashboard O ScheduleThis Reourl | ) RealTume June 2005 b3 B Manaos Reports
z BY Mansge Reports 2 Welcome Franck ( demo ) 3
H Welcome Franck ( dema ) £
% M|T|wW T F s s
1]2[3[4[s
o [ R [¥] sepications 6178 9 101112 Path Availability and Latency Path Availability Distribution Path Latency Distribution
ce
Infe
=1 ;..- [ Backoene -45 poszsz s 13(14 |15 1617|1819 ___ a 20 40 &0 en 100 0 20 40 60 80 100
i sty __taercy I | s
Latency (ms) - All CoS Latency (ms) - All CoS - Stacked e ath # i avg avg T
LE BHumberof Resoumas in AVG for mngs © 0.0-50.0 (0) I Humbes rof Rezou mas in MAX formngs : 0.0-100.0 0
200 ACME 100.00 100.00 @ 109.95 477.00 @
00 s T 100,00 100.00 @ 109.98 477.00 © OHumberof Resoumes in AVE for mnge : B0.0-95.0 (0) D Humbe rof Resou wes in MAX formnge : 100.0-200.0 (0)
o0 dil0 < ' Elhumberof Resoumas in AVG for mngs @ »=55.0 (3) B Humbs rof Rezou mas in MAX formngs © »=200.0 (5)
200
200
o
o =] =] o o =] =] =] =] o =] =] o o =] o Burst
geEggEEeezEgegert EgEgEfgeEEEEEEEREEE e IPLS Backbone Device {Overutilized CPU) Device (Underutilized CPU)
W CPE_Ipewich-2_echo Probe("Voiee" to 172.16.100.100:0:1F SLA Latency (mekavg:iM BICFE_|pswich-2_echo Frobe("Voice") to 172.16.100.100:0:IF §LA Latency (me)ava:im Risk m z0 40 &0 &0 400 0 z0 40 &0 80 100
BICPE Iparich2_ocho Probe(" D feult] © 172 15.100.100:0:1F LA Latency (mefavaShl BIGFE_Ipmwich-2_ocho Frobei? eeult) s 172.16.100.100.0:1F SLA Latsncy {mefisvg M1 Saseline Availability Error Transitions
A CPE_IpmHion2_cho Probs("Agsumd’] 1 172.16.100, T00:0:1F SLA Lateny (masvg:oht BICFE_ Iprtioh-2 oo Pobs (" Assu ma) £ 172.16.100.100:0:F SLA Latsncy (ms)avgisht E— | | | |
unne
Tunnel avg max sum
19 ACHE 10000 @ 0.00 @ 000 @ Erumbe rof Rezoumss in AYE for mnge < <1.0(8) ENumbe rof Rezoumes in AV for mnge : 0.0-50.0 {12)
Fath Dashboard B'IIC‘ 10000 @ 000 @ 000 @ [ Humbe rof Rescumes in AVG for mngs : 1.05.0 (0) ElNumb e rof Resoumes in AYE for mags : 50.0-80.0 ()
o W Humbe rof Rezoumss in AVE for mngs : >=5.0 {0} W Numbe rof Rezoumss in AV for mnge : 3=80.0 (0)
13K 12
2,500
Tk s
Traffic {Overutilized Interfaces)
! 2,400 Info
@ FE_Eoston-2_Voica-5e iaki0-in put Frs-Folisy Thiough put (b pe)avg:56 #FE_Boston-2_Vaics-Ga i
put (bp
8 [ 1) 20 40 B0 &0 100
70 2300 max :
18.30K
730 175.14 ONumbe rof Resoumes in AVS for mngs : 0.0-10.0 (12)
o0 2200 2.00 ENumharnfRasnumssln AN formnge : 10.0-15 0 (0
= Numbe rof Rezoumes in AV for mnge : 3=15.0 (3)
#PE_Eoston-2_M tieal-5 fald. 1:F ro-Foliey # PE_Boston-2_Mission-Citcal- 2100 0 days forecasting based on 20 days trending)
24 A '
—
-]
- 2.400 -
2.000 il
. e P
00 2 8 8 8 2 2 2 &8 &8 &2 § 2 2 £ g =] § =R g § g2 8 8 &2 -
o 5 £ & 8 % ® € 5 ® 8 2 F & £ ¥ € €& £ 2 & 3§ I § § & —
-
o
. ] PE_Boston2_Beisl4/D; s ENBAR Outh
PE_Boaton-2_Ga ial4/D: tains ENEAR Inbound Thoughput (bpe) - Analysisavg:Shi & MPE_Boston-2_Gaal4m: snmp:NEAR Outhound Thmugh put (b ps] - Analysia:avgsh r
MFE Boston-2 Sefald/: snmp:HEAR Inbound Through put (b ps) - Analyeiz:ava:5h _ B . [T - Cw e e —a — 400 K
-
Thu Sep 22 12:48:40 EDT 2005 PVRs_EQS_End_To_End_Path1 / Path Detail Powered by PROVISO® § oK . -
oo 3T 0w e @ m o o @ T oW e BT T @0 oNoF Do Do T W om DM T D e O
BN NN A A S E AR RN NN AR AL R R R EEEE L
222 EE22 22 i FEFEEF§ i §*iFi5555555555§5 3

Winbound Throughput {bpsymax:D —AF_itSpeed
+Inbound Thmugh put (b psj-tend
# Upgmds Gondition
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What is Performance Management?

 The ability to collect, store and report on historical data

« What is collected?

— Periodic metrics
* Availability, volume, traffic & error rates, usage data etc. (NOT EVENTS!!)

e What do we do with it?
— Store and report
— Detect real-time threshold violation

The same two traps are received...
But are the underlying problems the same severity?

PCTY20127% %% worigs hirastuqure



Tivoli Netcool Performance Manager

Business Service Management
Service Quality management

KPI

4

Events

o

IV [® Netcool Omnibus

_HH

Netcool Performance Managgr LI [® Netcool Performance Manager
I for Wireless

SNMP Alarms sent to Tivoli
TNPMW Netcool Omnibus with TNPM
Database embedded report web link Datamart

TNPMW Data Loading TNPM Data Load

Ca ]

Optimizing the
World's Infrastructure



Tivoli Netcool Performance Manager
Sample reports

* Service Overview across huge network / IT
— SLA/SLO Reports, Dashboard, Executive views

— Single report characterizes Service, Resources and Traffic

— On-Demand statistics (not batched)

MECRH%USE [HOME] : EQS Reporting : End to End

Collw)lu[alv][s] & |
June 2005 s Service Dashboard
o = Welcome Franck ( demo )

M|(T(W|(T|F[5(S

112|3 (4|5
6 |7|8|9|10|11|12
13 (14 (15 (16 (17 |18 |19
20 (21 (22|23 |24 | 25|26
27 |28 (29 (30

[eslucay | ooy |

Path Availability and Latency

a z0 40 G0 20 100

B Humberof Rezoumas in AYS formage : 0.0-90.0 (0)
OHumberof Rezoumas in AYS for mage : 20.0-99.0 (0)
O Humberof Resoumes in AVG formnge : ==99.0 (9)

B Humberof Resoumes in AVG formnge : ==5.0 (0)

Navigation

()| Schedule This Report
2| Manage Reports

Path Availability Distribution

OHumbe rof Razoumes in MAX for mngs : -100.0 L]
OHumbe rof Razoumes in MAX for mngs :
B Humbe rof Resoumes in MAX for mnga :

Burst
Feriod MPLS Backbone Device (Overutilized CPU)
i Info
ek = 0 20 40 &0 80 100
Baseline Availability Error Transitions | |
Mumberof Resoumes in AVG formngs @ <1.0 (G)
ACME 100.00 0.00 0.00
Path Dashboard BilCo 100.00 : 0.00 : 0.00 : OHumberof Rezoumes in AVG for mnge : 1.0-5.0 (0

Traffic (Flow per Application)

ACME
BillCo
Inbound Throughput (bps)
Application Flow / avg max
PE_Bo=ten-2_Seriald/0: icmp 318K 19.30K
PE_Boston-2_Seriald/l: snmp 128.36 175.14
PE_Boston-2_Seriald/0: telnet 8.00 8.00
PE_Bo=ton-2_Seriald/0: unknown 8.00 8.00
PE_London-2_Seriald/0: hitp 3.00 8.00
| Filter Results 12
Thu Sep 22 11:45:58 EDT 2005 PVRs_EQS_Dashboard_EZ2E / Path Dashboard
» \4

Path Latency Distribution

Service

f00.0-200.0 §0)

Device (Underutilized CPU)

ol 0 40 &0 20 100

OHumbe rof Rezoumas in AVS for mage :0.0-50.0 (12)
OHumbe rof Rezoumas in AVS for mage : S0.0-80.0 (0)
B Humberof Resoumes in AWG formnge : ==80.0 (0}

Resources

Traffic (Overutilized Interfaces)

Traffic

O Humberof Resoumes in AVE -[ mngs :0.0-10.0 (12)
Orumbe rof Razoumas in AVE fo\gnge : 10.0-15 .0 (0}

B Humbe rof Rezoumas in AVE for mwge : ==15.0(3)

Powered by PROVISO® §
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Troubleshooting degraded service

QUALLABY

oot Network and Service Center Diagnose = Settings = Contact = Help

MICROMUSE HoMET: EQS Reporting : End to End  ACME : Site IPSWICH : IPSWICH to data center LOWELL
NEFCOOE SOUTIONS.

]
2 ) )
Schedule This Report Real Time
2 Dashboard O *
Manage Report
g Welcome Franck ( demo ) Ef) Manage Reports
W
End-to-End Applications.
O cee! !
g = < ] s
— = T-" [ ssokons -‘z fem=sl S O
Latency (ms) - All CaS Latency (ms) - All CoS - Stacked
500 1,000
200
400 500
200 400
200
] ]
2 8 8 8 § 8 2 £ 2 8 8 8 88 g 8 82 8 8 8 8 8 § ¢
4 & 8 & B8 5 2 2 5 5 8 &3 8 5 8 2 ¢ g g &€ 2 2 5 o k

ECPE_Ipewich-2_scho Pobs("voice™) to 172.16.100.100:0:1F SLA Latency (ms):avg:5M
BCPE_Ipswich-2_scho Probe("Default’) to 172.16,100,100:0:F SLA Latency (ms)avg:5M
BICPE_Ipewich-2_scho Pobe("Azsumd™) to 172.16.100.100:0: 1P SLA Lateney (ms):avg:Sh

W CPE_Ipawich-2_scho Pobe("Voice")
BCPE_Ipswich-2_scho Probe("De
& GPE_lpewich-2_scho Pmba®

Degraded service

“Voice” CoS saturated

g
“Assured” CoS not saturated Unwanted traffic
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Tivoli Netcool Performance Manager
Predicting service degradation
« Performance / Service Trending and Forecasting

« Catches progressive service degradation
* SLA violation forecast or capacity planning

Inbound Traffic Upgrade Forecast Outbound Traffic Upgrade Forecast

Capacity Throughput Rate Saturation
%

Capacity Throughput Rate Saturation

PE Boston-2 IF: 12 "5 Kbps"
"Tul HeadEnd LSP Boston”

training1.guallaby com-2 IF: 2
"1 00 Mbpz" "hmed”

J168.1. : ps" .
l?f;?m LA 2.001 692 37K 0.6 1.20M 06205133 &

100.00K - 08 g0.00M 0sM6M051021 & 500K 485K 08 c40Kk  osims101g B

20 days forecasting based

cn 20 days trending

Traffic upgrade forecast (60 days forecasting based on 20 days trending)
——
2,000 K —
™Na 1 -
1,600 K+ p= -
S H #
=
1,200 K — =
-
T o
e
1 L
200 K -
400 Kt
0 K+ L L L 1 } } } } } }
s drserrToec2nngnidstieteedeeg gl g3 33gEe
L T ] o L T ] o L T o c c cC cC cC cC cC cC cC cC = q q -q =]
g2z 222222 FF i s agagF?tIi?I55555555555 =
M inbound Thmough putib psimas: 0 —AP_ifS pead
+Inbound Thmugh put (b ps):tend
# Upgmde Condifion
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THANK YOU

Alessandro Proia
BA Client Technical Professionals
alessandro.proia@it.ibm.com
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