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Abstract – Technological developments in recent years have
transformed the telecommunications environments in more
complexes, distributed, heterogeneous and dynamic systems
difficult to manage. Traditional management approaches
show their limits to these new architectures. One possible
approach to manage these environments is to develop novels
models and open management systems. In this work, we
proposed a new generic model with six layers for open
systems development. We then proposed a flexible
management system based on an open paradigm to the
integrated management of next generation networks and
services. We first studied the open source systems
management to present out their strengths and weaknesses.
The generic layered model that we propose allows integrating
new management functions. And finally we have developed
and implemented a system for remote configuration
management of network devices.

Keywords – Configuration Management, Integrated
Management, Open Systems, Novel Model, NGN.

I. INTRODUCTION

In the last two decades, communications have
increasingly undergone a revolution [1]. These decades
were marked on the one hand by a remarkable rise of
distributed computing (P2P networks, wireless sensor
networks (WSN), internet, grid computing, social
networking, cloud computing, ...) and on the other hand
telecommunication networks (3G, 3G+, 4G, FTTx,
WiMAX, ...) together with their Triple Play services (IP
data access, IP telephony (VoIP) and TV over IP) and
quadruple play (triple play plus mobile) [2].The rapid
development of networks and their associated services
alongside with increasing user requirements make it
difficult to perform management tasks on network
infrastructures [3].

In the recent past, when networks were based solely on
circuit switching, fault management was the priority
function that a supervision system should ensure [2, 3].
Unlike circuit-switched networks, in new packet
architectures, functions such as configuration and
performance management are of great importance, in
addition to fault management [1, 3]. It is obvious that the
number of devices in networks is increasing at an
exponential rate. Today a company manages on average,
tens or thousands of devices. A telecommunications
operator meanwhile manages millions of devices [4].

Thus, several management approaches have been
proposed to try reducing the associated problems of the
use of these networks. One of the most important
approaches is SNMP (Simple Network management
Protocol) [6]. It is proposed by IETF (Internet Engineering
Task Force) [5] for internet networks management.
Another widely used approach is proposed by ISO

(International Standardization Organization) [7]. This
scheme utilizes the GDMO (Guidelines for the Definition
of Managed Objects) [10] language for describing
managed variables and the CMIP/CMIS/CMISE
(Common Management Information Protocol/Service
/Service Element) [9] protocols for communication
messages.

The GDMO language and CMIP/CMIS/CMISE
protocols are reused in telecommunication management
network (TMN) [9] standard defined by ITU-T [10]. The
WBEM (Web Based Enterprise Management) [11] and
DEN (Directory-Enabled Networking) [12] are two others
approaches proposed by the DMTF (Distributed
Management Task Force) [13] consortium for
management applications via web based platforms. These
two standards use the DMTF’s common information
model (CIM) [14], which is an object oriented model for
describing management objects. A resent norm is the
policy based network management (PBNM) [15] proposed
by Sloman [16].

With their default architectures, some of the
aforementioned approaches do not adapt to evolving
features of the network growth such as heterogeneity and
dynamism. Many existing management systems based on
these models provide only fault management function.
They do not supply other FCAPS [7] functions in terms of
configuration management (CM), performance
management (PM), and accounting management (AM) as
well as security management (SM). The complexity of
growing networks highlights the needs to develop more
adapted models and open systems with these features [2].
This paper addresses the problem of configuration
management of heterogeneous resources located in the
managed nodes of a large scale telecommunications
network. We have proposed a six layers model for the
integration of new FCAPS management features. In order
to validate our model, we proposed a management system
based on the open source approach. This work presents the
architecture of this system which allowed us to remotely
access the managed elements and perform configuration
from a unified web management interface.

The rest of this paper is organized as follows: the first
section is devoted to the changing needs in the field of
management and supervision. The second section presents
the related works on the subject, especially those dealing
with the study of management systems architecture and
their development. A study of open source management
systems and their limitations in terms of FCAPS functions
is presented in the third section. The architecture and
operation of the proposed system are described in the
fourth section. The fifth section presents the experimental
results obtained with our system during the configuration
management of some routers. The sixth section presents a
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discussion of the results. The last section contains the
conclusion and some perspectives of our work.

III. CHANGING NEEDS IN NETWORK

MANAGEMENT

The rapid advances in information and communication
technologies (ICTs) have created new enhanced
telecommunications services [2]. In addition to traditional
services, such as PSTN telephony (Public Switched
Telephone Network), integrated services ISDN (Integrated
Services Digital Network) or leased lines, new types of
services have appeared such as Internet, VoIP (Voice over
IP ), IPTV (Internet Protocol Television), TSTV (Time
Shift TV) and nPVR (Private network Video Recording).
These services take advantages of new high-speed
communication technologies such as of digital subscriber
lines (xDSL) and FTTH (Fiber To The Home).

In addition, with the deployment of NGN (New
Generation Networks) [2], the development of other
multimedia services like IMS (IP Multimedia System) is
also provided. The amount of information that users can
exchange has grown exponentially in recent years [1].
Several services can be used simultaneously and
seamlessly with the development of high speed wireless
access technologies in NGN, hence the concept of "AAA:
Anywhere, Anytime, and Any device". The convergence
and advancement of network field allow providing
multiple play services with multiple broadband access
technologies such as xDSL, FTTx, WiFi, WiMAX,
UTRAN (UMTS Terrestrial Radio Access Network) or
LTE (Long Term Evolution) [3].

With these dazzling developments, networks and
associated services have become dynamic entities [3[-[4].
They are constantly evolving, and therefore require new
techniques to be effectively managed [1]. After a detailed
study of administration infrastructure, we identified
several challenges in the development of management
systems for NGN/NGS. The major characteristics which
management systems should include are among others, the
heterogeneity [17], flexibility [18], scalability [19], self-
management [3] information retrieval [10], the integration
of information bases (MIB) [23] and especially
configuration management [8]-[9] of managed devices.

IV. RELATED WORKS

To cope with the challenges brought about by new
management architectures of full IP networks, platforms
dedicated to management have been developed in recent
years. We can find proprietary and open source platforms.
Proprietary platforms are based on non-standard
communication protocols and in general they only allow
the management of equipment of a particular
manufacturer. Open source platforms are based on open
and standardized protocols for managing all devices that
implement standard management features.

Among the proprietary management systems, we can
outline Network Node Manager and Openview (HP) [24],
Tivoli (IBM) [25], Cisco Works [26], WBEMServices

[27], WbemNMS [28], Pegasus [29] and Microsoft WMI
[30] which are to perform networks supervision.
Anerousis proposed a distributed information management
environment based on Web technology called Marvel [31].
It provides a mechanism to oversee all navigation
equipments scattered in the network. Marvel servers
compute permanently views of management information.
However, it is a monolithic infrastructure which is not
flexible and is a proprietary model which is not
expandable.

Caromel [32] proposes a distributed management
infrastructure based on Fractal components and mobile
agents for cluster computers. This proposal is based on a
proactive technology using mobile agents. The
architecture proposed by Caromel uses an information
model that works only in Ad hoc networks. Lim proposed
the WQS system (Weaver Query System) [33], allowing
the construction of global views on the traffic in the
network. This system is based on the concept of
navigation patterns in the network but does not include an
information model and only provides fault management.
A distributed management service called Astrolabe was
proposed in [34]. It allows the monitoring of state changes
for a collection of resources distributed in the network. In
order to do this, it is based on mechanisms of hierarchical
grouping area and a peer-to-peer protocol for the
dissemination of information and data consistency. This
environment does not consider the heterogeneous aspect of
network resources and does not include configuration
management.

These proprietary systems have extensive capabilities
for managing only their own hardware, but much less on
equipments from other manufacturers. All these solutions
have, in addition to features specific to each of them, one
thing in common: a high price due to the acquisition and
annual operating licenses. While some proprietary systems
can manage the configuration, their major constraint is that
they are not open and extremely expensive. It is also
noteworthy that the majority of proprietary systems offer
configuration management through native interfaces of the
equipment operating system using CLI such as IOS Cisco
routers, Lucent for Comos equipments etc., making their
use more difficult [17].

In recent years, professional free and open source
management systems based on standards have evolved.
Among the most common and accepted systems at present
time, we can cite Cfengine [20], Eon [35], Fan [21],
Nagios [22], Zabbix [36] and OpenNMS [37].
CIM/WBEM [38] is a standard architecture based on the
information model CIM, information description language
XML [39], and the information transport protocol HTTP
[40]. Zeus [41] is a management system based on the
CIM/WBEM architecture. It provides functions similar to
the CIMOM services (CIM Object Manager) of WBEM.
Its advantage over CIM/WBEM is its flexibility and
sociability.

All existing implementations based on the WBEM
model such as Zeus are centralized and monolithic. They
do not take into account the configuration management.
Some recent works such as NetConf [42] and Meta-CLI-
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Model [43] address the issue of configuration
management. They define a set of rules and commands
line to check information system but they do not include
configuration of the networks remote nodes.

The management solutions proposed in [20]-[22], [35]
only provide fault function in different ways, but do not
include the configuration management according to the
considerations developed in [7] and [9].

V. LIMITATIONS OF EXISTING FREE AND OPEN

MANAGEMENT SYSTEMS

Over the past two decades, several management systems
based on open source approach are proposed.

Mark has proposed a system called Cfengine [20] for the
automation in distributed way the management tasks
(maintenance, editing files, backup...). The operation of
this system requires to manually define the behaviour and
actions of managed infrastructure through a main
configuration file (cfagent.conf), saved in the server.  A
cfengine agent must be installed on each managed node in
order to communicate with the server. This is a major
weakness of the system, as in large-scale networks of
telecom operators we find heterogeneous and proprietary
equipments (PABX, MSC, BSC, radio antennas beams,
Routers...) in which we cannot install cfengine agents as in
a simple machine. Another limitation of this system is
manual management of all the tasks in command line
mode. In fact, this system does not include a web interface
for management and cannot carry out the management of
the configuration of managed nodes. In terms of service, it
does not include a management information database,
which limits the ability to manage proprietary equipments.

APX has proposed a packaged called EON
(EyesOfNetwork) [35]. It is a set of free software
packages compiled in the Centos Unix distribution. It
includes software such as Nagios, Cacti, RRDtool, and
NDOUtils. Its basic principle is to combine several
systems into a single system to improve administration
tasks. This system integrates the configuration tasks in the
server in a GUI instead of CLI as in Cfengine. However,
EON does not include the configuration management of
network devices as defined in recommendation [7]. The
provided information database does not manage services
on proprietary equipments. Another major limitation of
this system is the fact that it is works only in the Centos
Unix distribution in which it is already compiled. This
limits the choice of the system administrator.

Another system called FAN (Full Automated Nagios)
[21] similar to EON was proposed. Its main aim is to put
together some software (Nagios, Centreon, Cacti, and
NagVis) in a single system. This system does not perform
configuration management of the managed elements. It
does not include an information database and does not
provide the ability to search information. Besides, FAN
like EON, only works in Centos Unix distribution.

Galstad proposed a real time supervision and reporting
system named Nagios [22]. This solution is in fact the
standard for real-time monitoring in the open source
world. Its basic principle is to schedule checks on the

items to monitor and issue a warning if necessary. Nagios
cannot do anything alone. It cannot even check the status
of the server where it is hosted. His author considered that
he could not foresee all the checks that a management
system must integrate. He therefore decided not to put any
check in Nagios and leave the responsibility to audit
plugins that the administrator must provide to Nagios.
Compared to its competitors, its greatest strength lies in its
complete modularity to integrate new modules and
programs for new features.

Despite its reputation, we noted major limitations in
Nagios. First, administrative tasks (adding, editing, and
deleting nodes) are time consuming and difficult because
they are made manually via configuration files. Second, it
only performs fault management and includes neither
configuration, nor performance management in its default
architecture. It returns the status of network components
(up/down) in real time but does not include any
information database for the consideration of the services
on proprietary equipments.

Zabbix SIA group proposed an open source monitoring
system called Zabbix [36]. It is very oriented system and
handles in-house metrology. It is not as modular as
Nagios. It is composed of a Zabbix server and dedicated
agents that must be deployed on all managed elements.
This method raises an issue because we cannot install
agents on all network equipments. Zabbix does not also
have simple solutions to manage massive losses of
connection and anything that concerns the management of
dependencies between components. Zabbix does not
perform configuration management.

A system called OpenNMS has been presented in [37].
This monitoring system is generally less advanced than
Nagios. Its configuration is very difficult to manage, even
when the number of supervised elements is small. It has no
dependencies management functionality, which is a severe
drawback in complex environments. This solution does
not provide the ability to perform configurations on
managed nodes. It does not include an information
database and does not provide information searching on
network equipments. Ganglia is another system dedicated
to performance metrology for cluster-type environments
proposed in [44]. It is not as modular as Nagios and does
not handle heterogeneous networks. It is not based on
supervision but rather on metrology, and its possibilities of
alerts are strongly affected thereby. Ganglia cannot handle
configuration management.

Another system called Cacti, more metrology oriented
was proposed in [45]. It relies primarily on the use of
SNMP [6], widely used in the networking world. This
system does not perform real-time monitoring (neither
fault nor configuration management). It is mainly based on
indicators, which must remain below thresholds, to
generate performance graphs daily, weekly, monthly or
annually. This system cannot operate alone; it must be
coupled with a real-time monitoring system like Nagios, as
in the case of EON and FAN. Other open monitoring
systems exist, but they are not modular and are less
advanced in terms of FCAPS functions.
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To the best of our knowledge, the current proprietary
management systems proposed in [24]-[30] and open
systems proposed in [20]-[22], [35]-[37] do not include
configuration of network equipments as defined by the
ISO standard management in the FCAPS (Fault,
Configuration, Accounting, Performance & Security) [7]-
[9]. They use an architecture based only on fault
management as shown in figure 1 below.

Fig.1. Default architecture of current monitoring systems

This architecture can be represented in a three layers
model as shown in figure 2 below.

Fig.2. Default architecture of existing monitoring systems
in three layers

The first MLL (Monitoring Logic Layer) layer is the
system layer. It contains the program and its operation.
The second MAL (Monitoring Abstraction Layer) layer
contains the default scripts or programs to ensure fault
management, and return notifications. Finally, the third
MEL (Monitoring Entities Layer) layer is a set of network
elements to manage with their services. According to the
architectures, shown in fig.1 and fig.2 and underlying
current proprietary and open source supervision systems,
we can identify several deficiencies and major limitations:
1) Do not provide configuration management of the

managed nodes as recommended in [4], [8]-[10];
2) Do not include proprietary MIBs databases;
3) Do not provide accounting management as suggested

in [7];
4) Do not include security management based on [8],

[10];
5) Do not offer the ability to search information on the

nodes of the network.
Hence, the challenge of our work is to provide an open

system that can solve some of these issues and to facilitate
administration tasks via a unified web interface. We have
proposed a management system based on the open source
approach that could overcome the above mentioned
limitations (1), (2) and (5).

VI. DESCRIPTION OF THE PROPOSED MODEL

AND SYSTEM FOR INTEGRATED MANAGEMENT

A. General architecture of the system
In this section we present the overall architecture of the

flexible system that we have developed and implemented
for the integrated management of large scale networks and
telecommunication systems. The proposed solution is
named Network Monitoring System (NMS for Improved
management activities). Like EON and FAN, this solution
is based on Nagios. To overcome the limitations of Nagios
that EON and FAN have not been able to solve, we have
developed a generic six layers model and have included
three modules.

The first module called MIB-Ser (Management
Information Base for Services) has allowed us to take into
account the proprietary MIBs for services management of
equipment from different manufacturers. The second
module RN (Research on the Network) has allowed us to
search for information on the managed nodes. The third
module called RCM (Remote Management System) has
enabled us to gain remote access to network elements to
perform configurations from the unified management
interface.

This modular design allows our system to manage the
configuration as defined in the recommendations [7], [10].
The RCM is composed of three sub-modules to manage
access to remote nodes for configuration operations. The
submodule CI (Configuration Identification) enables the
system to find the IP address of the node which we would
like to connect to. The sub-module CS (Configuration
Status) gives the behaviour or state of a given node once
connected. The sub-module CC (Configuration Control)
enables us to make modifications or reconfigurations of
equipments, once connected. The interactions between
these modules and sub-modules are shown in fig.3 below.

Fig.3. Interactions between different added modules and
sub-modules

Figure 4 below illustrates the overall architecture of the
proposed management infrastructure after the integration
of modules and submodules.

Fig.4. Overall architecture of proposed NMS system
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Figure 5 below shows an internal view of NMS server.

Fig.5. Internal view of the NMS system

The generic layered model we proposed to validate our
architecture is shown in figure 6. This model consists of
six layers, including the three layers (2), (3) and (4) that
we have added.

Fig.6. The proposed model with six layers for NMS

The service layer (4) is the layer corresponding to the
MIB-Ser module, and it allowed us to configure advanced
services on proprietary equipment. The Layer (3), MIR
(Management Information Research) corresponds to the
information search module of network elements. The layer
(2) MCL (Configuration Management Layer) is the layer
corresponding to the RCM. It allowed us to access the
managed nodes to perform configurations. The layers (1),
(5) and (6) are the default layers shown in figure 2.
B. System Operation

In this section, we describe the operation of the
proposed system with the different interactions between
modules and submodules. From this point of view, our
NMS contains four (4) key components each of which
provides specific tasks: (i) NMS-Core, (ii) NMS-API, (iii)
NMS-Frontend, and (iv) NMS-Nodes. They exchange data
and they interact with each other through a common
database named NDODB (NMS Database Data Out).

The main component is the NMS-core. It is based on
Nagios and allows real-time monitoring of the functioning
of the different network services and elements. It manages
the monitoring tasks, receives the results of audits of the
various plugins and other components. It manages, among
other things, notifications in real time and uses SNMP
operations. It also uses ICMP (Internet Control Message
Protocol) [46] to retrieve the status of the managed
elements and their services.

The NMS-API retrieves the results of audits of the
NMS-Core through the database. The data collected in the

NDODB database by the NMS-API are presented on the
NMS-Web. The NMS-Frontend (NMS-Web) is essentially
the web administration and configuration portal of our
NMS. It is simply the visualization interface events and
results of the system activity. It has enabled us to send
commands to the NMS-core. NMS-Frontend, being a web
interface developed with HTMP/PHP and JavaScript, has
the advantage of being accessible from any network
device with a web browser (Firefox, Chrome, Internet
Explorer, etc.). Managed nodes and their services, history,
notifications and graphics representation of the network
are available from NMS-Web. This allowed us to have a
real-time monitoring of network status. The NMS-Nodes
is meanwhile a managed node. Figure 7 below shows the
algorithm of the proposed NMS.

Fig.7. Operation algorithm of NMS

Figure 8 below shows the interactions between the
various components of the NMS.

Fig.8. Operation and interactions between the components
of the NMS
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VII. EXPERIMENTS RESULTS

In this section, we present the results of our experiments
with the proposed NMS. These results relate to the
resolution by our system of the shortcomings of existing
aforementioned systems. They are as follows:
1) The ability to integrate proprietary MIBs to manage

advanced services;
2) The ability to search information on all managed

elements of the network;
3) Support for multiple FCAPS management functions

(fault, configuration, performance);
4) The representation of each managed node by name in

the RCM submenu instead of the symbol “ ?”;
5) The ability to perform remote configuration of

managed nodes.
These results are obtained on management tasks on

some routers in a multiservice telecommunications
network.
A. System environment

We chose the Linux distribution Ubuntu 10.04 LTS as
operating system during the development and
implementation of our system. We performed a minimal
installation of the system and of all necessary packages to
reduce the overhead and have a better control over the
environment. After that, we installed the version 3.2.3 of
Nagios.

We then extended the system by adding the above
mentioned modules and sub-modules with their
corresponding scripts and the NDODB database. We
developed the NMS-Web with HTML/PHP and
JavaScript. We have added a program written in CGI/Shell
to manage the additional MIBs. We have added a program
written in PHP/JavaScript for information search and
another program written in PHP/JavaScript to manage the
RCM.
B. Experimentation environment

The experimentation environment that we used is a
heterogeneous, multi-platform and multi-system. It is
made of different types of equipments from different
manufacturers such as routers (Cisco, Sagem, and SBC),
microwave antennas (Alcatel), WiMax routers (Alvarion).
It also includes computers with the Windows and Linux
operating systems. We used two routers (Sagem and SBC)
in our experiments (Fig. 11 and Fig.12 in annex).
C. Preliminary results

The systems presented in [20]-[22] do not perform,
realize in default architecture the configuration
management of the monitored equipments [3]. Figures 9
(a) and 9 (b) below show the very limited default menu
provided by two open source monitoring systems. In these
default menus, these systems do not provide a link for
accessing the managed devices to perform configurations.

Figure 9 (c) shows the menu for carrying out the
management operations and configuration management on
a given device from our NMS.

(a)                                              (b)
Fig.9. (a), (b) Default menus of two open systems without

configuration management: (a) Nagios menu and
(b) EON menu

Fig.9.(c) The NMS selection menu with configuration via
RCM

VIII. DISCUSSIONS

We note several advantages when we adopt a modular
architecture in the development of a management system
for large telecommunications networks and services.
Lewis [47] urged the adoption of the module based
approach in the design of management solutions in
telecommunications. Caromel [32] proposed a fractalized
architecture for the management of computer clusters.
JMX [48] proposed a supervision service in the form of
MBean components and modules.

In current dynamic and heterogeneous networks,
management systems must be designed independently of
the network size and the number of features to manage.
Yet previously developed systems [20]-[21,] [35] do not
handle the dynamic nature related to configuration
management in the managed nodes. That is the reason why
the system we have proposed in this paper handles the
routing requests, resources location in the managed nodes
of the network. Its modular architecture makes it
independent vis-à-vis allocated physical resources.

Thus, our NMS can be deployed on large scale
telecommunications networks as well as heterogeneous
networks. That makes our system a flexible and scalable
solution at a lower cost, since it is based on free systems.
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The flexibility of our NMS also lies in the ability to
remotely configure the parameters in the network
equipments, which was not feasible on many previously
proposed open systems.

The internal architecture of our NMS system is not
fixed. So we can model and add others modules depending
on management needs. The results shown in figures 11
and 12 of the Annex illustrate the ability of our system to
perform configurations on managed nodes via the RCM
that we built. These internal components and their
interactions are completely reconfigurable, enabling us to
add additional management features such as performance,
accounting and security in order to meet the FCAPS
standard. Another possible way to improve NMS is to
provide a distributed infrastructure for the management of
the quality of experience QoE (Quality of Experience)
[49].

IX. CONCLUSION AND PERSPECTIVES

In this work, we addressed the issue of integrated
management of heterogeneous systems. The main point of
this work was the flexibility of the proposed management
system allowing the administrator to perform remotely
configuration management of network elements. We
proposed a novel generic model with six layers for open
systems development which are adapted to handle next
generation networks.

We then proposed an integrated management system to
manage heterogeneous environments including several
features. The proposed system is named NMS. It is based
on paradigm of open systems and standards. Indeed, our
NMS provides the opportunity to observe the state of
managed nodes, and the ability to access them for changes.
Actions can be applied via the NMS-Frontend web
interface to control the nodes.

Our NMS is currently in development. Several
improvements are being studied. We plan to develop
further its base of rules to add management policies. We
are also studying the possibility of adding new modules
for other FCAPS functions like security and accounting
management. Another study in progress is the integration
of the CIM in our system to manage the quality of
experience. This integration will allow measuring the User
Satisfaction Level for network services from the NMS
unified interface to optimize the management of network
resources. These extensions can be useful for network
management and real-time monitoring of fluctuating
information in NGN/NGS.

APPENDIX

Figure 10 below illustrates a result of information
retrieval on the network for a given day via NMS-RN sub-
module.

After adding programs which are managing the RCM
module, we have changed configuration parameters of the
Sagem and SBC routers from NMS-Frontend. Figure 11
and 12 below show the results. Figure 11(a) and 11(b)
present the configurations performed on the SBC router.

Figure 11(a) exhibits the configuration capabilities offered
by the SBC router, once connected.

Fig.10. Retrieval information from NMS-Web

Fig.11.(a) Access to the SBC router for configurations

Figure 11(b) displays the password change on the SBC
router after being connected.

Fig.11.(b) New configuration on the SBC router: password
change form NMS-Frontend
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Figure 12(a) and 12(b) below illustrate the results of the
configurations performed on the Sagem router. Figure
12(a) shows the connection mechanism in the Sagem
router via NMS-Web by providing legal username and
password.

Fig.12(a) Connection on the Sagem router from the NMS-
Web

Figure 12(b) shows the modification’ parameters on the
Sagem router once connected.

Fig.12.(b) Modification of the Sagem router’s parameters

Figure 12 (c) gives a result of NAT (Network Address
Translation) configuration on the Sagem router which
allows translating internal private IP addresses to public IP
addresses of wide area network such as  internet and vice
versa.

Fig.12.(c) NAT configuration on the Sagem router via
NMS-Web

Figure 12 (d) provides the results of saving and
restarting the Sagem router.

Fig.12.(d) Saving setting and reboot of the Sagem router
from NMS-Web
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