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1. Executive Summary

1.1. General

Ness Technologies (NASDAQ: NSTC) is a global provider of terelRd IT services and solutions
designed to help clients improve competitiveness and efficiencyiapeg in outsourcing and
offshore, systems integration and application development, softwareoasdlting, and quality
assurance and training, Ness serves a blue-chip client baserds00 public- and private-sector
customers. With 7,500 employees, Ness maintains operations in 16 cowtross North
America, Europe and Asia, and more than 100 alliances and partnerships around the world.

For over 30 years, Ness has developed and implemented largensegtated solutions for the
management and control of multi-technology, multi-vendor systemdh &fpertise in myriad
technologies that cover the full spectrum of enterprise-level haedarad software application,
Ness provides a range of one-stop-shop solutions for clients.

Ness TSG (Technologies and Systems Group) develops and implemegiated operational
support systems (OSS) and network management systems (NM&)nhonercial and military
telecom operators and service providers.

Leveraging over 25 years of experience and expertise of tedcie @SS and NMS systems, Ness
has developed the second-generation of its Network Management and Guiteo(NMaCs),
which manages and controls multi-vendor, multi-technology networks.

1.2.  Network Management and Control Suite (NMaCS)

Ness’ decades of experience and deep understanding of telecommnogigabcesses, together
with its affiliation with leading global vendors and solution providéras led to the development
of NMaCS. An integrated manager of managers (MoM) softwate, dMMaCS provides end-to-
end management and control of large-scale commercial andgstraggworks. NMaCS follows
the TMF NGOSS (NGN OSS) framework, and is based on opemb$eatervice-oriented
architecture (SOA) to enable standard integration with other $\MfPeration systems and
business applications. NMaCS provides operators with a unified, intgighical user interface
(GUI) that simplifies operation tasks, and enables the monitoring@mtcol of the entire network
from one centralized management system. This approach dramaticallgg€REX, CAPEX and
time to service.

NMaCS features and related benefits include:
State-of-the-art, end-to-end management platform for managing antfoltng multi-
technology networks via a central management application
MoM approach that utilizes existing OSSs, NMSs and element managesiemsYEMSS)
Graphical, intuitive user interface that ensures easy operation by snraliopa teams

Scalable, modular architecture enabling the management of fetgeorks and seamless
integration of future technologies

Robust fault isolation and correlation engine enabling rapid detectidheofoot cause of
network event and service problems

Unique contingency/drawer plan module for crisis management
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1.3 NMacCS Functional Chart

Figure 1 illustrates NMaCS as an MoM providing control room peémlowith one centralized
monitoring and control application for all elements, network segnardsservices regardless of
underlying technology or vendor. The system supplies the necdsaekground and support to
ensure safe and functional end-to-end operations of multiple networksernckes by collecting
all network information from each network or sub-network and presenting it in onedumédel.

Figure 1: NMaCS management platform for multi-technology netwoks

To manage the network's end-to-end technologies and vendors, tha syiitees an integrative
approach and architecture that enables correlating events and osypetir assurance and
fulfillment processes for cross-domain and cross-nation managemenmobiatity.

NMaCS' common MoM architecture and business process-driven abgnaaddes a single point
of integration for all network elements, EMSs, NMSs, and OSSsa #sult, telecom operators

and service providers can carry out cross-domain event correlati®ymcttronization of end-to-
end assurance and fulfillment processes.

NMaCS NGOSS architecture uses commercial off-the-shelfT&Qroducts integrated with
business processes and business intelligence algorithms developedshyFigare 2 illustrates

NMaCS' assurance and fulfilment processes and functionality ageers set by the TMF eTOM
(enhanced telecom operations map) framework.
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Figure 2: NMaCS positioning in the TMF eTOM

The implementation of NMaCS helps operators and service providgn#ficgintly reduce
operations and training costs as well as time to service.
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2. Management Scope and System Architecture

21. Management Scope

NMaCS FCAPS functionality covers all assurance and fulfillmanoicesses as well as auto-
discovery of non-IP and IP physical and logical elements. NMaC3\ apel integrative
architecture enables the use of best-of-breed COTS apmtisatthereby reducing costs and
implementation time.

NMaCsS architecture is designed to provide high availability amdability for mission-critical
operations. NMaCS operates with a 2x2x2 redundancy mode that providesigaahd LAN
redundancy, redundant software components with seamless hot swap-oveQ gedgraphically
separated sites (main, disaster recovery) where up-to-dates dafat at the transaction level. The
redundant site system is normally in passive mode and swap-over takes juss.minute

NMaCS enables near real-time monitoring and control from a teqgpdication of hierarchical,
heterogeneous, multi-technology and multi-vendor commercial and gstratetworks and
services. Daily tasks can be performed as integrated unifiadat@ons rather than multiple
NMSs, and COTS tasks spread over multiple screens by mukigiast As a result, NMaCS
assures operational coherency, requires a smaller operationabt@hneduces human operational
errors to a minimum.

Figure 3: NMaCS managing multiple technologies via one
centralized application
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2.2 Multi-Tier Architecture

As an end-to-end integrated Mobdified software suiteNMaCS' multi-tier architecture follows the
TMF NGOSS framework via the OSS/J Java Initiative and S@®Aorder to facilitate the
development, integration and delivery of large OSS systems. NM&lZes J2EE technologies,
and is based on the advanced IBM WebSphere application server and Welsehaurgerface,
which enables use of third-party COTS information technologies. Na@ormation model is
based on the Shared Information and Data (SID) specificationfsaptcesses are implemented
by the OSS/J interface definition. This approach significamigroves software reuse, reduces

time to delivery, enhances operational flexibility, and reducescydle operations and
maintenance costs.

NMacCsS integrates with other systems through a dedicated XSkrhal Systems Management)
gateway that translates a third-party information modeht NMaCS NGOSS SID world of
entities. Based on NGOSS TNESA methodologies and the NGOSS standard contracts
mechanism, the NMaCS architecture enables the addition of new tegiesolsub-systems and

functionality on the one hand, and easy integration with EMSs, NMS3s,8d COTS products
on the other
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Figure 3: NMaCS multi-tier SOA architecture

Interfaces between NMaCS and other software products are deVedaperding to known
standards (i.e. NGOSS, SID) whenever possible. As such, techndikgid2EE and XML are
employed to maximize both present and future interoperability.
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By adopting a multi-layer architecture, the system ensuresughzer-level layers will remain
stable and be minimally affected by ongoing changes. When thareasd to add new network
technology or extend the management domain and support additional netwodntegnly the
lower layers will be affected, while the application and busitegsrs will remain unchanged.
This approach is crucial in reducing the system's customizatidnmaintenance costs during its

long lifecycle span.
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3. NMaCS Modules

3.1. General

NMaCS utilizes a modular, open approach based on an engine platiatnserves as the
foundation for each installation. Functional modules can be added to trermlatf deliver the
desired functionality.

NMacCSsS includes the following modules:

NMaCS Engine — infrastructure that communicates and interattsunderlying NMS and
EMS systems and is the foundation for all other integrated functional modules

NMaCS Network Controller (NCO) — unified network assurance amglthstatus
management and views

NMaCS Root Cause Analyzer (RCA) — robust event correlationnenigir analyzing and
correlating network events

NMaCS Alert Manager (NAM) — alerts are used to notify sigerg. operators, managers)
about network, service and process events directed to them autdgdycsheir relevant
profile

NMaCS Service Manager (SMR) — end-to-end service planning, activation and nmgnitori
NMaCS Drawer Plans Manager (DPM) — planning and activating future rfetpdates
NMaCS Security Manager (SCM) — security and access management module

NMaCS eXternal Systems Management (XSM) — smart mediator witmektsystems

3.2, NMaCS Engine

NMaCS engine is the base platform, and includes the
system's servers (e.g. application, Web, database),
mediation units that communicate with the EMS, network

elements and all other components required to support the
system infrastructure. The engine is responsible for

communicating with the southbound side of the networks

(i.,e. NMSs, EMSs and network elements) and with the

upper-level applications and user clients on the northbound
side.

3.3. eXternal Systems Management (XSM)

NMaCS XSM leverages the gap between NMaCS serving asnagmaand a related managed
system in order to facilitate integration with existing and future systerd technologies.

The XSM integrates third-party OSS and multi-vendor NMSs, EMfsisreetwork elements, as
well as COTS products and applications, with NMaCS actindhashbst service management
system.

XSM provides a two-way secured interface gateway for exchangiagnléit external systems and
networks, and includes the following functionality:

o Translating OSS data to a common information model
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Translating nomenclatures

Synchronizing network inventory

Adapting protocols (e.g. CORBA to J2EE)

Bi-directional messaging for command and response
Listening for unsolicited notifications (e.g. alarms, events)
Keep-alive polling and auto recovery

O O O O O ©o

Each XSM is integrated into the NMaCS Event Manager.

The information processed by the XSM that is forwarded to NMa@fper business layer
includes:

Unsolicited alarms from the NMS

Inventory changes from the NMS

Service problems from the NMS

Service problem updates from NMS

Service problems sent to the NMS

Service activation/deactivation work orders sent to the NMS

Service information requests sent to the NMS

O O O O O ©°O

3.4. NMaCSs Network Controller (NCO)

NMaCS Network Controller delivers a centralized dynamic

status view for all network and service components under
its management domain. The controller includes graphical
views of the network topology, detection, logging and

representation of network events upon the GUI map and
event propagation to upper-level views. It is also

responsible for the management of lifecycle problems until
resolution.

NMaCS Controller enables the operator to drill down from
a nationwide level to a site, device or port level.

NMaCS Controller’'s main features include:
o Status awareness maps for networks, sites, end-to-end servides an
network objects
o Customizable maps and network topology layouts
0 Zoom-in and drill-down capabilities

o Navigation from a map to associated objects such as network elements
alarm lists, trouble tickets and customers, and vice versa

o Pop-up context menus for immediate action activation
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3.5, NMaCS Root Cause Analyzer (RCA)

NMaCS’ powerful and advanced root-cause analysis
module is able to combine inventory and event information
to provide accurate service fault diagnosis. When a service
contains a major fault, many alarms are processed, but there
is only one root cause. In order to pinpoint the root cause of
such a network problem, NMaCS activates a range of rules
and algorithms that combine the information from all
network segments under its management domain. This
enables NMaCS to rapidly analyze and identify the root
cause problem, which dramatically reduces the time to
define the problem and activate recovery procedures for
rectification. The algorithms used by NMaCS maintain a
proven track record in providing fast and accurate root-
cause analysis for complex multi-segment, multi-technology networkseavides.

3.6. NMacCSs Alert Manager (NAM)
NMaCS generates smart events and alerts that are semrsoansl! include network, service and
process event logs.
Alert types include:

o Network, hardware and service problems (i.e. faults, service agm,

incomplete provisioning process), and severity
o Problem status updates
o Information for operator’s attention

Alerts are directed to operators by their relevant profgesgraphical responsibility, and user’s
authorization filter set-up. Alerts are accumulated by ttigie stamps, and can be filtered (by
type, severity) acknowledged or closed.

The NAM provides two types of acknowledgement or closing of abgrign operator (according
to their profile/role):
o Personal — clears the operator's personal alert queue

o System-wide — clears the alert from all system-wide profiled opetagks
(i.e. in system events logbook)

Alerts are entity/context linked, that is, a user/operator camatevdirectly to the relevant entities
linked to the alert.
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3.7. NMaCSs Service Manager (SMR)

NMaCS Service Manager enables the operator to plan,
validate and activate end-to-end services, cross networks
and cross domains. Service planning is conducted via an
intuitive GUI that enables the operator to define service
parameters such as bandwidth, route and protection. The
system then defines the service components and
characteristics, and validates the possibility of creating and
provisioning the service. If the service is valid, then the
user can request the system to activate it. During the
activation process, the system updates and configures the
required network segments and elements in order to
provision the service. Once the service is active, the system
constantly monitors its status and availability.

3.7.1. Service Planning Features
o GUI that enables visualization and simplification of planning process
o Network circuit planning using drag & drop techniques

o End-to-end automated technical and availability checking of physial
logical connections

o Comparative planning of alternative circuit routes and configurations

o Automated checking of overlap between circuit plans (double booking of
resources)

o Automated checking against current actual network configuration and
resource validity

o Timeline planning for scheduling of resource allocation
0 Automated validation process and detailed error reporting
o Comprehensive service storing library including:
Managed database of planned circuits (create, update, delete)

Search by key words (e.g. circuit ID, circuit name, description,
associated resource)

3.7.2. Service Provisioning and Activation
0 Activation of stored services

0o Automated comparison and checking against current network
configuration, resource validity and error reporting

o Manual (for technicians) and automated (to EMS, NMS, network elements)
derivation and drawing of detailed work order schedule

Activation and acknowledgement of work order performance
Automated inventory update instructions for circuit activation
Commissioning and customer notification via alert management module
Activation of service assurance procedures

O O O O
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3.8 NMaCS Drawer Plans Manager (NDP)

NMaCS Drawer Plans Manager allows the operator to plan netearkguration updates and
service provisioning in advance, as well as save such plans arateathtem on an ad-hoc basis.
This module enables the planning of large-scale operations in &chieed structure by defining
the actions needed to complete the operation. These actions madeiservice creations, device
updates and topology updates. After the operator defines the actiorsstem will validate
operation. Once validated, the system will save the plan for future activation.

The system will activate the plan on a task-by-task and elelnyegliement basis to assure
completion of the operation. The system will constantly update thatopeegarding the progress
status of all components in the operation.

3.9. NMaCSs Security Manager (SCR)

The NMaCS security management module maintains user and pradil@gement capabilities
including authorization, authentication and access management.

Operational profiles and authorization rules are categorized by:
0 Roles
o Technology domains
o Geographical zones/areas
o Hierarchical and compound user profiles

Data is filtered according to the role, technology domain and gpbigrarea impliefcorrect] by
the user’s compound profile.
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4. Redundancy, Resiliency and Backup Schemes

Current OSS and NMS systems must operate reliably under theertesme conditions. NMaCS
makes use of advanced redundancy, resiliency and availability schemesri® @eration even in
unpredictable and harsh environments.

4.1. Redundancy Schemes
NMaCS supports redundancy, with resiliency and survivability comprised of a 2si2ehe.

4.1.1. Hardware-Level Redundancy (x2)
o Internal redundancy of ports, disks, fans, power supply
0 Redundant LAN deployment

4.1.2. System-Level Redundancy (x2)
o All software components are doubled

o Real-time monitoring of system processes and automatic rgcovease
of application failure

o Hot swap-over policy

4.1.3. Disaster Recovery (x2) at DRP site
o Data is kept current at transaction level
o System is normally in “passive mode”

o In case of catastrophic failure, swap-over action will be commgle less
than five minutes

4.2.  High Avallability (HA), Backup and DRP

4.2.1. High Availability Hardware

The system’s servers support internal high-availability architestutbat there is no single
point of failure. Each server contains multiple disks, network cgolser supplies and
other hardware.

4.2.2. High Availability LAN

The local area network architecture supports two physical LAMsrog all aspects. As a
result, each server has two network cards featuring teaminggaeifon (only one IP
address), with each card connected to a separated LAN swittheiffoore, there are two
separate LAN switches, each connected to a different routerroliters or switches are
typically backbone connected so as to provide a connection betweenahghysical
LANs, which enables high availability even in the event of multfplRires among the
physical LANSs.

4.2.3. Clustering and Load Balancing

Each part of the system is equipped with a cluster or load ba¢psciution. For example,
the business logic servers come with active/passive architecture (i.&tivee@ne passive
server). Web servers come with a load balancing solution.
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Figure 4: NMaCS supporting 2x2 redundancy schemes

4.3.  Backup Scheme

Each server maintains a backup scheme that provides the fastabtepossovery for
restoring the mechanism. The system database is backed up hiasrayshot and
incremental methods. This provides fast recovery solution without nmeguextended
backup time or myriad backup tapes.

4.4. Disaster Recovery Process (DRP)

To ensure recovery capabilities in the event of a catastropkiensyfailure, the system
supports installation when there is a secondary site that nmsintla¢ same physical
architecture and applications as the main site. There is a ¢mmbetween both sites for
data synchronization through the use of Oracle Data Guard anag&téisynchronous
Copy as well as control changeover (i.e. decide which is the ait@®)eThis is an integral
part of NMaCS and its architecture.

5. Partners

Based on the COTS approach, Ness has established relationshipgsaalitig Inetwork
management and OSS application developers to ensure delivery of atiedrated and
reliable end-to-end solution. In leveraging these partnerships for buiNveCS-based
solutions, Ness will reduce integration and customization costsebging existing
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integrated modules. If a customer wishes to integrate NMaQS&weitdors not currently
partnered with Ness, the company will establish a partnershipsioresthe best possible
end result.

The following list breaks down partners, along with their producsotutions, which have been
integrated with NMacCS in projects to date:

Telcordia: Granite Xng™ network and services inventory
InfoVista: Performance management and QoS

EMC: SMARTS™ fault management and root-cause analysis
IBM: Websphere™ application server J2EE

IBM: JMS message bus, default messaging and SIB
Microsoft: ASP.Net Ul framework

Oracle: Database

CA: Unicenter™ and eTrust™ for IT management

(@)

O O O 0O 0O o o
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6. Project Cycle, Delivery and Pricing

6.1. Project Initiation

At the outset of a project, Ness will assemble a professimaah responsible for the
management and operation of all assignments. All engineerindginicat and

administrative functions, including those of Ness subcontractors, requiredrry out

efficient project management and ensure the achievement of obgewilVée handled by
a project manager assisted by the project office (PO).

The project development team may also include personnel from custdnue other
development units. The structure of the development team will bél8eand based on
customer requirements. Ness believes that the key to sucoesgidt development and
delivery is the close partnership and cooperation established betheeaustomer and
Ness. As such, all project deliverables such as design documehitsecaure documents
and source codes will be fully shared with the customer.

Combining its proven track record as an IT solutions and services pravitte long-

standing relationships with partners and subcontractors, Ness is sheadwress for
developing and delivering end-to-end management systems that megs$ thddlenging
requirements within telecom operational markets.

6.2. Post-Sales Support and SLA

Once a project is deployed, Ness supports its customers throogdl aupport center (e.qg.
Ness India covers projects established in India). The center préovedengineering and
implementation services at the first and second level. Nessngeesathat all required
know-how and training will be available at the local branch, anal kregineers are able to
successfully carry out their tasks and provide quality customer service.

As a global provider of IT, management and command-and-control solutidreeavices,
Ness TSG will provide third-level and remote support servicéshas done for customers
worldwide.

6.3. Pricing Policy

NMaCS’ pricing model includes the pricing of specific applicatioodules together with
the cost of efforts required to integrate it with existingesys and operational networks.
Therefore, estimating the development and delivery costs of angcprbased on the
NMaCS platform requires a deep understanding of the customepsrements and
demands, networks to be managed, and existing systems that redegmtion. Once
Ness acquires and understands all relevant information regardirtgsired solution, it
will provide a price proposal for developing and installing a system based on NMaCS
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