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Telecommunications Management Services and Components

Management of

Transmission Paths

Management of

Switched Network

Management of
Customer Service:!

Telecommunications Management Function

Provisioning Monitoring Fauit_ Verification Restoration
0S| Systems Management Function
Log Control Event Report Object Accounting
SMF SMF SMF Meter SMF
v
ACSE+ROSE+CMISE
1.3 TMN
OSI T MN T MN
CMI P | TU-
T Q. 81203 FTAM TMN Q3
T MN
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e GSM
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.CORBA based 1.8

Object -
Ori ented
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[ WEB Browser |
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TCPAP
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5
ever Application Server~—— DE Server
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[
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.Web-based( 1.9
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T MN FCPAS

UNI X- Based DPN
Passport
e Monitor:
A 20-inch(or larger) color monitor is recommended
e CPU

Any Sun hardware platform or SPARC-compliant platform that
supports the Solaris 2.6 or 2.7 operating system software can be
used.

e CD-ROM drive

required for installing most software packages, including the
Solaris and NMS software.

e Memory
aminimum of 96 MB are required.

e Disk drives
a minimum of a 2-GB drive is required for the storage of the
Solaris and NMS software. This figure does not include the
space required for collection of any data from the network.

e Tapedrive
highly recommended for maintaining system backups

e High speed interface package

recommended for X.25 network connectivity in excess of 19.2
kbps, and required for Frame Relay connectivity

e Sun Solaris operating system

The Sun Solaris 2.6 or 2.7 package is required at NMS Release
12.2

e NMS
This software consists of several packages that comprise the
network management software. A valid run-time license must
be purchased from Nortel Networks to access these packages.
Note Depending on the devices in your network, NM S software
may be required from a separate CD, the NMS Companion CD.
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e Sun Solstice X.25 9.1
This optional software package is required for X.25
connectivity to a DPN module. An X.25 connection is used for
managing networks containing both DPN modules and Passport
nodes.

e Sun Solstice Frame Relay 2.0.1
This optional software package is required for Frame Relay
connectivity to a Passport node. A Frame Relay connection is
used for managing Passport-only networks.

e Sun HSIS/S 2.0
This optional software package provides a high speed interface
between the network and the NMS. It is recommended for X.25
network connectivity in excess of 19.2 kbps, and required for
Frame Relay connectivity.

e Additional third-party packages
Additional third party software packages supported under the
Sun Solaris 2.6 or 2.7 operating systems may be installed. If
installing additional software packages, ensure that the system
Is properly engineered (disk space, processor power, memory)
to support these packages and that they are Year 2000
compliant.

.NMS

stand-al omer ver
2.1 stand-al one200 node
stand-al one

stand -
al one
Sﬂ'd'd(re e

Server

17



.NMS
PasspobPN

° (Application layer)
° (Mediation layer)
° (Network layer)
2. 2
( Faul t ManagementSurveill anc

Management) (Provisioning Manage

Billing/Analysis Host

NMS
Application
Layer
DPN alarms
MDP And Statistics
Converted —
Accounting Passport Mediation
And performance Management
Data and DPN Data Layer
statistics Router
o4

/ I Network
Layer

2 . 2NMS
DPNPassport
DPN ( NCS)assport
( FMDR) ( MDP)

DPNPassport

.NMS (tool set s)

NMS tool set s ( NMS t ool )
adviser tool se



Architect tool 8i&MS8 t ool
command con€ompohepnt Provi

t ool set
NMS t ool seol

t ool set s

NMS Advisor:
provides the fault management tools used for monitoring
and managing the Passport nodes

NMS Admin:
provides administrative tools used for managing the
NMS processes running on the workstation

NMS Architect DPN:
provides tools used for provisioning DPN modules and
manipulating the application versions loaded and running
on the DPN modules

NMS Architect Passport:

provides tools used for provisioning Passport nodes and
manipulating the application versions loaded and running
on the Passport nodes

Device Inventory:

Provides tools used for reporting on the hardware and
software configuration of selected devices in your
network

Utilities:

miscellaneous tools such as UNIX access, NTP Viewer,
and NMS Help

NMSd VAI sbobol set s
NMARI vi sor

NMS Advi sor tool s

Network Status Bar:

provides a high-level view of the current network status.
This tool monitors a set of statistical indicators gathered
from the GMDR database. Some of these indicators
guantify troubled elements of the network, including the
number of active alarms and the number of components
out-of-service.

Network Viewer:
displays network topology and shows real-time status for
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network nodes, links, and subcomponents, It also
provides network model editing capabilities.

Component Status Display:

provides a textual representation of the organization
components at the region, site, node, component, and
subcomponent levels in the network. It displays the same
information as the network Viewer, but in a textual rather
than graphical format.

Component Information Viewer:

merges state-, alarm-, and problem-based surveillance
into one tool. The Component Information Viewer
enables you to diagnose network faults by targeting
faulty components and their related components. Y ou can
then determine the impact of these faults, view the
current state and problem state of these components, and
view the aarms and status that have led these
components to their current state.

Alarm Display:

enables you to view alarms and logs received from
Passport nodes. Extensive filtering capabilities are
provided to facilitate the management of alarms.

Command Console:

Is the operator command interface for the Nortel
Networks family of data networking products. The
Command Console enables you to issue commands and
receive responses from Passport components.

Performance Viewer:

enables you to collect and display performance
information about network components. It is used to help
trace faults in the network, collect information about
network load, and generate statistics for reporting and
analytical purposes. This information is displayed in a
graphical format.

NMS Architect t ool set s

NMS Architect tool set s
DPN tsodlassport tool s

DPN tools

Component Provisioning:
used for adding, changing, deleting and viewing service
data for DPN modules.
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Envelope Editor:
Used to view, modify and create service data envelopes
for DPN modules.

Service Data Backup:

provides a means for backing up master configuration
files (MCF) on DPN modules and for storing the MCFs
on a backup disk, an NMS server or a DPN 100 module.

Service Data Restore:
used for retrieving service data backups from the backup
source and restore the MCFs to a specific DPN module.

Global Data Manager:
used for distributing global service datato DPN modules.

Software Substitution: used to upgrade software images
on the DPN modules.

Software Distribution:

used for transferring DPN software images from the
workstation or a DPN RDS (Remote Distribution Site) to
other DPN modules.

Service Data Conversion:
used to convert service data from an older NMS rel ease
version to a newer NMS release version.

Service Integrity Simplification:

automates the process of populating the Network
Reporting System database and executing the NRS-based
Service Integrity Check tool in order to check the
network wide integrity of DPN and Passport service data.

Network Activation:

allows the user to automate all of the steps required to
activate, confirm and commit a view after it has been
provisioned and downloaded. The automated actions can
be applied to multiple DPN modules concurrently, or in a
specific order when the activation is considered critical.

Passport tools

Component Provisioning:
used for adding, changing, deleting and viewing
provisioning data files for Passport nodes.

Service Data Backup:

used to backup all provisioning data files and application
version information from a Passport node to a Passport
Data Storage site.
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Service Data Restore:
used to restore Passport service data from a specified
Passport Data Storage site to a specified Passport node.

Software Distribution and Configuration:

used for configuring and downloading Passport software
from the Passport Software Distribution Site to the
Passport nodes.

Service Integrity Simplification:

automates the process of populating the Network
Reporting System database and executing the NRS-based
Service Integrity Check tool in order to check the
network wide integrity of DPN and Passport service data.

Network Activation:

allows the user to automate all of the steps required to
activate, confirm and commit a view after it has been
provisioned and downloaded. The automated actions can
be applied to multiple Passport nodes concurrently, or in
a specific order when the activation is considered
critical.

Passport

Passport Frame Rel ay
Passport ( NMI S) 2. 3
PasspolrRlI FIRP I nterface over Fr
Frame Rel ayy PP¥@ssi ofmhasspor:t
Il nter LANLS | P over

Frame RélPayver Et heRasgpor:'t

Component
Management

DCS

a

Admi ni stCA% I Ment woyrskt e
| nt eNMIla®Patay€okemecti on

(
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Active Control Processor Function
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N NMIS CAS -\
\\
Commands
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responses
IPIVC / IPIFR / IP over ethernet DCS \
Ej \\ alarms and
Spooled data Q\I’S
2 . 3Passport
CAS

Passport

Tel né&tlT PFMI

Passport

Passport

DCS

NMI S

BNMP

DCS

CAS

Local operat ol
Passport

NMI S

Passport

NMIDBBCS

DCSDCS
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DCS

Alarms:

Generated asynchronously from a particular system on a
control processor (CP) or a function processor (FP) when
certain events occur, such as and engineering condition, a
degradation of service, a failure of hardware, or a failure
of software.

State change notifications:

Generated asynchronously from a control processor or
function processor when the OSI state of a component
changes. These notifications can be used by the NMS
surveillance system to determine the impact of a given
failure.

Accounting information:

Generated for services based on a virtual circuit at a
time-of-day change over (when the rates for a service
change based on the time of day) and when a call is set
up or cleared. The accounting records for a time-of-day
changeover must be generated at approximately the same
time for the changeover to be accurate.

L ogs:

Logs are the operator commands and responses that an
operator enters. These logs are used for tracking system
operation and for security purposes.

Debug data:

Is generated when a debug user turns on a debug data
stream. These data streams must only be turned on in
consultation with Nortel support staff.

Statistic records:

Statistic records are generated (if the statistics collector
IS provisioned) at regular intervals by selected
components. These records contain information for off-
switch processing such as cells discarded and link
utilization.

SNMP traps:

SNMP traps are generated asynchronously from a
particular system on a control or function processor.
Traps occur as an alert to fault conditions and are sent to
requesting. SNMP management stations.

Agents:
Agents, found on each control and function processor,
are responsible for collecting the data types generated on
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their card. Agents send this data to collectors on the
control processor.

e Collectors:
Collectors, found on the active control processor, are
responsible for transferring the appropriate data records
to the NMIS and for spooling the appropriate records to
the Passport shadowed file system.

e Spoolers: Spoolers, found on the active control processor,
are responsible for writing the appropriate data types to
the Passport file system.

| PI VICPI FIRP over Et her |

| P | Pl VC
VCI P DPN-100
Passport | P over X. 25
DPN TCP/ I P 2 4
CSRM
Passport "
Network
ve Ipive
Access Module
Root
Ipivc —|
ve DPN Gatewa
y Dna
Or PANL Dna=192812100000
LCNs DefaultRoute

Lcr/16 I_
Root
—m

EXVE LerV3e
ipStack=IpiVc

2. 4 IP
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TCP/ I X. FRAD P Fr ameQ. 922
Annex A framé&@assport FRAD
RFC1490 FRAD
RS-28923BS-4X221/DMCH
DTE |1 Pl FR PVCPVC
|l PI FR

Root

«n)
Passport

Network vc
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StaticRoute/47.12.5.1
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Frame !
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|
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Frame \ l
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F
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Il nternet Pr ®#asescplort 2.6
Passport
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Passport
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Passport
Network

VNS, ATM MPE
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SDH

Lucent I TM nt el |l
Management)

A T M

i gent Tel ecomn

Lucent | TM

3.1
( El ement

Level { EIl ement Management
( Net wor k ManagemelhMNLevel)
3.2

Savice Management Network
Sem
S Management
: Levd
ITM Network Module
Fault Configuration Accounting Performance Security
Management Management Management Management Management
Element
Other Vendor M anagan ient
TM-SC Element Management
System Levd
DH H DH H %igoig Other vendor Element
. r0SS-
=% [0) aLs Termind ADM connects Network Elements L e/d

3.1 | TM

Service Management

Service Subscription Service Impact

ITM-NM —————————> BACUEIAVE = cycy

Network Circuit Design Filtered Alarms

Configuration Information
ITM-SC

ITM-XM ——— PlEEREEEEEq

Raw Alarms
Configuration Data

Add-Drop Multiplexers
Local Management | DPER e s (e Lightwave Terminds
Digital Cross Connects
etc.

NE Provisioning Commands

3.2 | TTMN
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e EMSto NML:

- proprietary interface to ITM-NM, TCP/IP protocol
e EMSto NE:

- standard 7 layer OSI stack, CMISE/CMIP protocol

- Q-LAN to Gateway NE

- IS-1S routing within SDH DCC (from Yellow: L1+L2, to support
larger networks)

e Information model

- based on Q.3 and G.774 optimized to reduce NE memory and
Processing Needs
- improve upload times & response times
o Extra

- advanced resynch mechanism to quickly align NE and EMS MIB

e Graphical User Interface (GUI)

- User Interface Process (UIP) + MAP
- ITM-NM slave UIP
- OSF/MOTIF compliant: point & click, pull down menus, pick
lists
- help on all screens, on-line documentation
- color coding, print reports, not available options hidden
e Operating System
- HP-Unix
- HP-Vue environment

1 TM-SC
| TM-SSUWCh( contyrol |l er

(Faul t Management)
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I TM-NM

(Configuration Management)

DCN

NE

DCC

(Perf ormance Management)

I TM-SC
15 31

Per TP near end four parameters

- ES Errored Seconds
- SES Severely Errored Seconds
- UAS Unavailable Seconds

- BBE Background Block Errors
Network layers-VC12, VC3, VC4, MS, RS

Enable/disable PM on TP level or clicking GUI sub rack
After association loss regain of PM data
Data Archiving

- Allows along term view of the managed transport network
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- Overcomes the default storage intervals
- Data available for Quality of Service Analysis

- Can be stored on DAT
- Archive format is human readable

(Security Management)

- Access via login id’ s and passwords

- User profile:

- Operator (view)

- Supervisor (view and change)

- Administrator (startup/shutdown, archive/restore, set-up users)

° Compatibility Check

TM- SC ( Geogr aphRecdjundancy
3.3
° I TM-SC failure

° IT™M NE loss cut in Q-LAN, fiber,
DCC

GEOGI’ ap TM -SC Peer-to-Peer |A Geo_qr aphic
Area A

Primary Primary
Domain A Domain B

33

31



° TTM-SC

e |[TM-SC LAN
° I TM-SC
@
3.4 I TM-SC
ITM-NM L-jj
IT™ sc ‘

A 5"_ ||_ S @5 ITM-SC

primary
primary ndary pr| mary

3. 4 T-BIC

0 TM- NM
LucenltTM 3.5

Il TM- NM

- Display Event Notifications
- Correlate Failures to Services
- Verify Path Continuity

- Display Performance Data
- Compute Service-Quality Indicators
- Assess Grade-Of-Service Violations



- Live Network Inventory
- Point-and-Click Path Provisioning
- Service-Design Flow-Through

[ J

- Task Partitioning

- Geographical Partitioning
- Service Partitioning

Router
Ethernet i
Printer
D Router -
=T IT™ Printer
[TM-NM Server Workstation
Router
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Vacant Codes
Network Element Failures
Translation Errors

® Routing Errors )
® Number Portability Errors )
® SCP Provisioning Errors )
® Authentication Failures ® Facility Failures
® Call Setup Failures ® Trunk Continuity Check Failures
® SS7 Protocol Errors ® SCP Time-Outs
® Traffic Congestion ® Killer Trunks
® Link Failures ® MF Signaling Failures
® Software Bugs in Network Element ® Glare

Generics ® Handoff failures
® SCP, HLR, and VLR Data Corruption Errors, ® etc ....
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