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Executive Summary

We are designing UNMS with different access on network. We control with our administrator
account. We are using incremental method for this implementation. We are using Server2012R2
for user creation and assigning rights them through AD. Everything control by administrator
account. With this system user, communicate easily with different department. Every system
having its own IP, which is assigned through DHCP server.
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Chapter 1: Introduction

The purpose of gathering and analyzing info was to get a detailed idea of the requirements for
the “University Network Management System”. It illustrated the purpose and complete
declaration for the development of solution. It also explained the system constraints and

interactions with other external solutions.

1.1. Background

Gathering and analyzing info related to the project helps the student or employee to get the job
done in time without loss of time and resources. Pros and cons of the info and much more things
related to the project are gathered and a true picture of the possibility factor of the project comes
in front of the members. It helps the designer or developer to decide that he should work on the

project or leave itin the meantime.
1.2. Motivations and Challenges

Successful companies know that network management is crucial for the proper support and
maintenance of network infrastructure. When it comes to managing a large-scale or highly
complex network, you will need a power full Network Management system. After all, a powerful
and comprehensive Network Monitoring System is the heart of any network management

solution.
1.3. Goals and Objectives

Gathering and analyzing info related to the project helps the student or employee to get the job
done in time without loss of time and resources. Pros and cons of the info and much more things
related to the project are gathered and a true picture of the possibility factor of the project comes
in front of the members. It helps the designer or developer to decide that he should work on the

project or leave itin the meantime.
1.4. Literature Review/Existing Solutions

In existing system, we don’t have different network access for all department of the University

so we designed UNMS with different access for all departments.
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1.5. Proposed Solution

The scope of this solution “University Network Management System” in which Multiple /
Different departments can communicate / Ping with each other with multiple VLANS. Every
department would have his own VLAN in which multiple users will work. We will use the inter
VLAN routing concept. By using the Inter VLAN, routing concept different department can We
are designing UNMS with different access on network. We control with our administrator
account. We are using incremental method for this implementation. We are using Server2008R2
for user creation and assigning rights them through AD. Everything control by administrator
account. With this system user, communicate easily with different department. Every system
having its own IP, which is assigned through DHCP server.

communicate with their respective VLANs. Every department will receive the dynamically IP
addresses. For Dynamic IP address allocation, we will create the Dynamic Host Configuration
Protocol (DHCP). All departments are able to make interactive sessions like voice and video calls.
We will make two servers one is FTP server for file sharing services and second one is web server.
In which social network application, will be accessible by entering the appropriate user name and
password on web browser. Servers and all department / members will be interconnected via
Ciscorouters and switches. Our virtual network design will be applicable in any university rather

than organization

1.6. Project Plan

1.6.1. Work Breakdown Structure

The purpose of gathering and analyzing info was to get a detailed idea of the requirements for
the “University Network Management System”. It illustrated the purpose and complete
declaration for the development of solution. It also explained the system constraints and

interactions with other external solutions.
1.6.2. Roles & Responsibility Matrix

In computer networking, areliable protocol provides reliability properties with respect to the
delivery of data to the intended recipient(s). Reliability is concerned with the ability of a network

to carry out a desired operation such as "communication"
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1.6.3. Gantt Chart

Q42017 Q12018 022018
Task Name Duration | Start Finish
Oct | Nov Dec Jan  Feb | Mar | Apr  May Jun
SRS Document 19d  |11/17/17 12/05/17 ==
Scope aq /2017 11/22/17 1]
Requirements [ 10d 11/18/17 l11/27/17 o
Use Case Diagram . ad 11/25/17 [11/28/17 1
Usage Scenarios - 5d l11/28/17 12/02/17 1
Adopted Methodology Caq BT njesiy 1
Work Plan | 4d 21717 [11/20/17 |
Design Document 359 O 01/10/18 p—
Network Diagrams and Topologies [ 17d 12/13/17 ‘12!29!17 | [ -
Sequence Diagram Y D AT -
Architecture Digram [ 7d H2/29/17 l01/04/18 [ | ™
Test Cases | 7g oy o1/10/18 ' ‘ o
Final Deliverable 120¢  02/02/12 06/01/18 L | ]
Work On Final Deliverable | qopg 020218 06/01/18 ' ' —

1.7. Report Outline

The purpose of gathering and analyzing info was to get a detailed idea of the requirements for
the “University Network Management System”. It illustrated the purpose and complete
declaration for the development of solution. It also explained the system constraints and

interactions with other external solutions.



ity Network Management System

Chapter 2

Software Requirement
Specifications
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Chapter 2: Software Requirement Specifications

The purpose of gathering and analyzing info was to get a detailed idea of the requirements for
the “University Network Management System”. It illustrated the purpose and complete
declaration for the development of solution. It also explained the system constraints and

interactions with other external solutions.
2.1. Purpose

The purpose of gathering and analyzing info was to get a detailed idea of the requirements for
the “University Network Management System”. It illustrated the purpose and complete
declaration for the development of solution. It also explained the system constraints and

interactions with other external solutions.
2.2. Document Conventions

Successful companies know that network management is crucial for the proper support and
maintenance of network infrastructure. When it comes to managing a large-scale or highly
complex network, you will need a power full Network Management system. After all, a powerful
and comprehensive Network Monitoring System is the heart of any network management
solution.

The scope of this solution “University Network Management System” in which Multiple /
Different departments can communicate / Ping with each other with multiple VLANS. Every
department would have his own VLAN in which multiple users will work. We will use the inter
VLAN routing concept. By using the Inter VLAN, routing concept different department can
communicate with their respective VLANs. Every department will receive the dynamically IP
addresses. For Dynamic IP address allocation, we will create the Dynamic Host Configuration
Protocol (DHCP). All departments are able to make interactive sessions like voice and video calls.
We will make two servers one is FTP server for file sharing services and second one is web server.
In which social network application, will be accessible by entering the appropriate username and
password on web browser. Servers and all department / members will be interconnected via
Ciscorouters and switches. Our virtual network design will be applicable in any university rather

than organization.
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2.3. Product Scope

Successful companies know that network management is crucial for the proper support and
maintenance of network infrastructure. When it comes to managing a large-scale or highly
complex network, you will need a power full Network Management system. After all, a powerful
and comprehensive Network Monitoring System is the heart of any network management

solution.

2.4. Overall Description

The purpose of gathering and analyzing info was to get a detailed idea of the requirements for
the “University Network Management System”. It illustrated the purpose and complete
declaration for the development of solution. It also explained the system constraints and

interactions with other external solutions.

2.5. Product Perspective

The scope of this solution “University Network Management System” in which Multiple Different
departments can communicate ping with each other with multiple VLANS. Every department
would have his own VLAN in which multiple users will work. We will use the inter VLAN routing
concept. By using the Inter VLAN, routing concept different department can communicate with
their respective VLANs. Every department will receive the dynamically IP addresses. For Dynamic
IP address allocation, we will create the Dynamic Host Configuration Protocol (DHCP). All
departments are able to make interactive sessions like voice and video calls. We will make two
servers one is FTP server for file sharing services and second one is web server. In which social
network application, will be accessible by entering the appropriate user name and password on
web browser. Servers and all department / members will be interconnected via Ciscorouters and

switches. Our virtual network design will be applicable in any university rather than organization.
2.6. Product Functions

We are designing UNMS with different access on network. We control with our administrator
account. We are using spiral method for this implementation. We are using Server2012R2 for

user creation and assigning rights them through AD. Everything control by administrator account.

9
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With this system user, communicate easily with different department. Every system having its

own IP, which is assigned through DHCP server.
2.7. Operating Environment

Packet Tracer or GNS3 and Window Server 2008R2 and Windows 7 client machines are using for

this UNMS and implementation we are using Cisco Router and Switches in GNS3.
2.8. Design and Implementation Constraints

Purpose of the design document is just to show the graphical view of the project means how the
project will look like. Graphical design will help us to understand the infrastructure of Network
design and topology. Networking has become an essential part of every Organization.
Networking plays an important role in different organizations infrastructure. It is impossible to
run organization smoothly without communication. Our network project will be covering two
servers; 1st one is for social connectivity or internet connectivity and 2nd one is for intranet or
FTP. All departments will be interconnected with each other throughout the different cisco
equipment. Connectivity will be based on inter VLAN routing. Every department will be based on
unique IP addresses with mapping of network as well. Our simulated network design will be
applicable in any university rather any organization. Because of acquired results, QOS will be

improved.

2.9. External Interface Requirements

2.9.1. Hardware Interfaces

Packet Tracer or GNS3 and Window Server 2008R2 and Windows 7 client machines are using for

this UNMS and implementation we are using Cisco Router and Switches in GNS3.

2.10. System Features

We are designing UNMS with different VLAN and handling users with AD policy.
For this implementation we are using below tools.
e GNS 3 Simulator

e Router 7200 series

10
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e Ethernet Switch

e VM Machine (Server 2012R2, Social server, FTP server)
e Virtual PCs

e NMS (Network management system) tool

e VMware for Server installation and Virtual PCs.

2.10.1. System Feature 1

2.10.1.1. Functional Requirements:

» Functional requirement 1

ID: FR1
TITLE: VLAN Creation
DESC: We will create the Multiple VLANs for each department.

DEP: Cisco Routers & Switches

» Functional requirement 2

ID: FR1

TITLE: Inter-VLAN Routing

DESC: After creation of Multiple VLAN for each department we will implement the Inter VLAN
Routing Concept. So that every department will easily be communicate with each other.

DEP: Cisco Routers & Switches

» Functional requirement3

ID: FR1
TITLE: Classification of IP addresses with their respective VLAN.
DESC: Every department/ member will receive IP address according to their respective VLAN.

DEP: Cisco Routers, Switches and configurations.

» Functional requirement 4

11
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ID: FR1

TITLE: Mapping of Network with their respective VLAN.

DESC: Map the Network addresses with their respective VLANSs. So that every user will be able to
receive appropriate IP addresses.

DEP: Cisco Routers, Switches and FE cable.

» Functional requirement5

ID: FR1

TITLE: Formation of Intra Net (DHCP / FTP) Server

DESC: We will configure intranet server in which DHCP Services FTP client services will run for
dynamic IP addresses allocation to users with their respective VLANs and File sharing
respectively.

DEP: Intranet Server, Software (VW Ware) and configurations.

» Functional requirement 6

ID: FR1

TITLE: Establishment of Web Server

DESC: We will configure intranet server in which DHCP Services FTP client services will run for
dynamic IP addresses allocation to users with their respective VLANs and File sharing
respectively.

DEP: Intranet Server, Software (VW Ware) and configurations.

2.11. Nonfunctional Requirements

2.11.1. Performance Requirements

A Network design is a tremendously fundamental piece of a system topology. A suitable system
design upgrades the capacity of a system. Better Network design influences the entire system. In
the given situation, we are utilizing a solitary router (in distribution layer) that deals with whole
network; access switches, the inside and outer activity amongst servers. Our system project

involves two servers in core layer as per the project requirement; first, one is for social

12



University Network Management System

connectivity or Web server and 2nd one is for local file sharing or FTP (file transfer protocol). In
our Network diagram, we have deployed four access switches with their elected departments.
Nodes consisting of images, laptops, scanners and printers are further attached to the access
switches in access layer. Distinctive IP addresses range has been assigned to each access switch

for isolation of the department and as per the requirements of the project.

2.11.2. Safety Requirements

We used different VLAN for safety purpose.

2.11.3. Security Requirements

We having different VLAN with different access data on these VLAN and also user based security

in our UNMS.

2.11.4. Software Quality Attributes

2.11.4.1. Usability

The Network Management system shall allow the users to access theirfile or data. Users will be
facilitated by facilitated by FTP and Intranet services. Network Management system s usable for
any other schools, college and university. Just to change the terminology and sections it will be
work there also. The Network design systemis user friendly and self-explanatory.

2.11.4.2. Reliability

In computer networking, a reliable protocol provides reliability properties with respect to the
delivery of data to the intended recipient(s). Reliability is concerned with the ability of a network
to carry out a desired operation such as "communication”

2.11.4.3. Supportability

Network Management system can be implemented on any type of operating system .i.e.
Windows, MAC, Linux etc.

2.11.4.4. System Requirements

There are no special requirements, means any pc with LAN/Network card can be connected to
the network but should be authorized by the network admin, as to save the network from

malware or any other bugs & viruses etc.

13
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Chapter 3

Use Case Analysis

14
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Chapter 3: Use Case Analysis

3.1. Use Case Model

Formation of
Departments/User

Inter vlan Rnuung

Network Administrator

15
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3.2. Use Case Descriptions

1.

Use Case Title

Use Case ID

Actors

Description

Alternative Paths

Pre-Conditions

Task Sequence

Post Conditions

Exceptions

Author

UCS-01 Formation of Departments / Users

UCs-01

Administrator/ Users

1. This title describes that several departments will be in a network and multiple users
will work undereach department.

2. Alldepartments will be interlocked and connected to the internet.

All departments will be connected via distinct VLANS.

4. Forinternetorsocial connectivity each node will be secured by the help of user name
and password.

w

VLANs will be configured as perrequirements and routers, Layer 3 switches and hubs will
define alternative paths.

Sub— Departments will be arranged in anetwork topology.

All users in every department will be configured and implement network design apply
policies for communication.

Policies will implement according to network requirements.

Exceptions willbe handled as perapplying policies overthe entire network.

Waheed Abbas

16
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Use Case Title
Use Case ID
Actors

Description

Alternative Paths

Pre-Conditions

Task Sequence

Post Conditions

Exceptions
Author

UCS-02 Creative VLANSs
Creative VLANs
UCS-02
Administrator

1. After that the usage of layer 3 switches and hubs, VLANS are the basis of
administration, reduced broadcast traffic and extended security etc.

2. By using the concept of VLAN, separated VLANSs will be created for each
department.

3. Through this IP subnet based VLANSs will be assigned to each and every
department.

VLANs will be configured as per requirements and routers, switches and hubs will define
alternative paths.

Admin will create Different VLANSs for distinct departments. So that every User/ Host will
communicate with each otherunderrespective Vlan.

1. Adminwill create VLANs on Cisco Devices. E.g. Switches and routers etc.
2. Sameasitis, different VLAN will create for different department like wise.

Communication among different will be started among distinct Vlan Hosts.

As an Alternative path, we will switch exceptions via VLANSs.
Waheed Abbas

17



University Network Management System

Use Case Title

Use Case ID

Actors

Description

Alternative Paths

Pre-Conditions

Task Sequence

Post Conditions

Exceptions

Author

UCS-03 Inter VLAN Routing

Inter VLAN Routing
UCS-03

Administrator

1. Interconnectivity of VLANS is made by the help of Cisco switches, hubs
and routers.

2. A host can communicate with only those hosts that are the members of
same Vlan. If he wants to ping with different Vian member then we will
use the inter Vlan routing concept

3. Forinter Vlan routing, Router and layer 3 switched will be required.

VLANs will be configured as perrequirements and routers, switches and hubs will define
alternative paths.

Admin will implement the InterVlan routing concept foreach department on Cisco
Routers and Switches. So that every User/ Host can pingto respective Vlan userand
differentVlan user.

1. Admin willimplementinter Vlan routing concept on Cisco Devices. E.g. Switches
and routers etc.

When Communication among different will be successfully done then every user can
communicate to different vlan member.

If admin does notimplement the Inter Vlan routing concept on Cisco devices properly then
it would also be handled by VLANs.
Waheed Abbas

18
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Use Case Title

Use Case ID
Actors

Description

Alternative Paths

Pre-Conditions

Task Sequence

Post Conditions

Exception
Author

UCS-04 Server Configuration and Integration

Server configurations and integration

UCS-04
Administrator

1. There will be two servers; one for FTP or intranet and other for social
connectivity on internet.

2. Both will be configured as per Network Project requirement.

3. Department members will receive appropriate dynamic IP addresses
from DHCP or intranet server.

4. For social connectivity, security and traffic will be maintained by the
help of user name and password.

Accordingto Project requirements, there is no alternative path of both servers.

After mappingoverthe network, servers will be configured.
FTP Serverwill be configured and then Web serverforsocial network application.

After configuration of both servers IPs will be assigned dynamicallywith their respective
Vlanto all department Hosts.

Exceptions willalso be handled via configured Vlan.
Waheed Abbas

19



University Network Management System

Use Case Title

Use Case ID

Actors

Description

Alternative Paths

Pre-Conditions

Task Sequence

Post Conditions

Exception

Author

UCS-05 Classification of IP Addresses

Classification of IP Addresses

UCS-05

Administrator

1. IP addresses will be classified by the use of VLANS.

2. Unique subnet will be assigned to separate section.

3. All nodes in the department will receive appropriate dynamic IP address to
maintain traffic.

IP addresses willbe assigned automatically. So without server entire network will catch IPs
defined by VLANS.
Serverwill assign dynamicIP address to every useron same / respective Vlan.

Unique Subnet will be assigned to each department throughout the server.

After Classify the IP address with their respective Vlan via Server to user Mapping of the
network will start.

If dynamic IP does not assign to every user, then exceptions can be dome throughout the
respective Vlan.
Waheed Abbas

20
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Use Case Title

Use Case ID

Actors

Description

Alternative Paths

Pre-Conditions

Task Sequence

Post Conditions

Exceptions
Author

UCS-06 Mapping of Network

Mapping of Network
UCS-06

Administrator

1. Monitoring and traffic control of the network can be complete by the help
of VLANS.

2. Moreover the Monitoring of the network can also be complete by the help
of servers.

VLANSs and servers will be alternate to each otherin this regard.

After configuration of Server by Admin. Mapping overthe network will be start with their
respective Vlan.

1. Unique Subnetwill be assigned to each departmentfor datatransmission.

After Classifythe IP address with their Vlanvia Server to user. Users wouldbe able to easily
communicate on same and differentVlan.

Exceptions willalso be handled via configured distinct VLANSs.
Waheed Abbas
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Use Case Title

Use Case ID
Actors

Description

Alternative Paths

Pre-Conditions

Task Sequence

Post Conditions

Exception
Author

UCS-07 Evaluation of Network

Evaluation of Network

UCs-07
Administrator

Connectivity of each department can be evaluated by the different tools but here we
can use “Ping” to evaluate the network.

If we found any circuit overthe network then Vlan can be changedto other.

Complete infrastructure has been done and mapping has also been completed.

Connectivity will be checked by sending packets from one senderto many receivers.

Afterevaluation of the Whole network will be carried out.

Exceptions willalso be handled via configured Vlan.
Waheed Abbas
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3.3. Use Case Diagram

Separation of
departments on
network based

Metwork policies on
(7,_._._'_'_._._,_,_,_4#' Users
\
Wan configured

Administrator

Figure: 01 Formation of Departments/Users

Network connectivity
check via ping

/ Evaluation the whole
‘_'_'_'_'_,___,_._.—-—-—'—"" network
|

Administrator

Figure: 02 Creating VLANs
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Administratori

Administrator]

FTP server

DHCP server

User transfer files
with secure path.

Figure: 03 Server Configuration and Integration

T

IPs pool defined

Unigue subnet
assigned to users via
SErveEr

IF magping trough
server

Figure: 04 Classification of IP Addresses
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Network connectivity
check via ping

Evaluation the whole

‘_'_'_._,___,_._.—-—-—'—"" network

Administrator

Figure: 07 Evaluation of Network
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Chapter 4: System Design

PRange: 190.160.16.0 > 184

VUAN 16
Copiter Soercn .

O
A
PCPT

PRarge: 152,168,150 ~» 254

m
VUAN 18
Corputer Soern
Deoartrwnt
=7}
i
PCPT

Figure: 01 System design

PRavge: 152188170 > 254

.
PP [T Technalogy

.

PRarge: 192.168.159.0 -> 254

VIAN S5
Computer Scnce
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4.1. Architecture Diagram

FTP Server

{ 7
VM Ware Web Server
Core Layer { [y )
This layer we used two Servers for FTP
and Internet connectivity.

Sl

This layer ensure that two-way
Distribution il communication between servers
and departments.

\

o

This layer of the network 1s acceptor layer that gencrates
requests to FTP and internet connectivity, For this purpose
one switch and different nodes are used to connectivity
between servers and other departments.

Figure: 02 Architecture Diagram
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4.2. Sequence / Collaboration Diagram

- —— - —

Nodes

Nodes

N

Department/ Nodes

Figure: 04 Sequence Diagram 01
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N

VLan

Nodes

Creative Vlan

Figure: 05 Sequence Diagram 2
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—_—— — = —

Inter VLan Routing

Figure: 06 Sequence Diagram 3
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A4

A\-|

N

|
Conflgurations and Inllegratlon of both servers

Figure: 07 Sequence Diagram 4
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>4— IP Class For Each Department

)EI

o
=

I
Classlfication ot:lP Addresses

Figure: 08 Sequence Diagram 5
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L—— User Login for web IP Class For Each Department

VLan

Nodes

l¢——————Sent to related server —————I&~ Request For FTP or Web Access
|

Mapping ot!Network

Figure: 09 Sequence Diagram 6
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|
|
|
|
L—— User Login for web )lL IP Class For Each Department
|
|
|
|
|
|
|
|
|
|
|
|
|

Vian

Ping to any node{or server/router

L&———— Sent to related server &~ Request For FTP or Web Access

Evaluation or Network

Figure: 10 Sequence Diagram 7
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Chapter 5: Implementation Tools and Techniques

The purpose of gathering and analyzing info was to get a detailed idea of the requirements for
the “University Network Management System”. It illustrated the purpose and complete
declaration for the development of solution. It also explained the system constraints and

interactions with other external solutions.
5.1. Methodology

A software development methodology is a framework that is used to structure, plan, and control
the process of developing an information system. A wide variety of such frameworks have
evolved over the decades each having its own strength and weaknesses. One development
methodology may not necessarily suitable for use by all projects. Each available methodology is
best suited to specific kind of projects, based on various technical, organizational, project and
team considerations. These frameworks are often bound to some kind of organization, which
further develops, supports the use, and promotes the methodology. The methodology is often
documented in some kind of formal documentation. According to Elliott, the Systems
development life cycle (SDLC) can be considered to be the oldest formalized methodology for
building information systems. The main idea of the SDLC has been “to pursue the development
of information system in a very deliberate, structured and methodical way, requiring each phase
of the life cycle from inception of the idea to delivery of the final system, to be carried out in

rigidly and sequentially”.
5.2. Available Methodologies

Different process models are used to model a project. Some well-known standard process models
are:

e Build-and-fix model

e Incremental model

e Prototyping model

e Spiral model

e Water fall mode

37



University Network Management System

5.3. Build and fix model

This model is depicted in the following diagram:

TN Tenal

In this model the product is built without specifications or design. The developers build the
product and present it to the customer and then adaptation is started to congregate the
customer need. The cost of build and fix is much greater than the cost of properly designed and
specified product. Maintenance of the product is totally without any documentation and if the
problem persist after final delivery then the maintenance becomes very critical. This model work

for small projects but for complex projects itis totally unpredictable.
5.4. Incremental model

The incremental build model is a method of software development where the product is
designed, implemented and tested incrementally (a little more is added each time) until the
product is finished. It involves both development and maintenance. The incremental model is an
example of an evolutionary life cycle model. It combines the linear nature of the waterfall model
and the iterative nature of the prototyping model. Itis a method of software development where
the model is designed, implemented and tested incrementally until the product close out. It
involves both development and maintenance. The product is defined as finished when it fulfills
all of its requirements. The incremental model divided the development life cycle into multiple
linear sequences, each of which produces an increment of the final software product. The
product is decomposed into a number of components, each of which are designed and built

separately (termed as builds).
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Following diagram shows the incremental model:

Requirements Analysis & Design

Planning Implimentation

Deployment

Initial
Planning

Evaluation Testing
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5.5. Project Plan

User Acceptance
Test Plan

User Acceptance

Requirement Analysis :
Testing

Functional
Specification
Integrated Test
Plan

Detailed Design /

Unit Testin
Program Specification : g
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Diagram of UNMS Process Model

[ | @a2017 Q12018 la22018
it sy o FIntsh 1" 0ct [ Nov | Dec | Jan | Feb | Mar | Apr | May | Jun |

SRS Document 19d 11717 12/05/17 =

Scope 3d 11/20/17 11/22{17 1

Requirements 104 11/18/17 11/27/17 =

Use Case Diagram 4d 11/25/17 11/28/17 1

Usage Scenarios 5d 11/28/17 12/02/17 1

Adopted Methodology ad 12/03/17 12/05/17 !

Work Plan ad 12/17/17 11/20/17 I c
Design Document 1 B e 01/10/18 —

Network Diagrams snd Topologies 17¢ 121317 12/23/17 |

Sequence Diagram Bd 12/07/17 12/12/17 ]

Architecture Digram 74 12/29/17 01/04/18 o

Test Cases 7d 01/04/18 01/10/18 o
Final Deliverable 1200 (0202718 [06/01/18 r | ]

Work On Final Deliverable 1204  02/02/18 06/01/18 —

5.6. Reasons to choose Methodology

e Spiral process model is heavily dependent on risk analysis and evaluation in each phase.
This approach of system development maximizes the quality of system and minimizes the
disadvantages and risk.

e The main idea to choose is to get the benefits of both these models (Waterfall model &
incremental Model).

e |tis achronological model with backward repetition.

e We want to achieve the linear nature of waterfall and iterative plus risk reduction nature
of spiral model.

e If we are using Spiral process model then we will be work in phases to complete the given

project.

All the activities are performed in a sequence in Spiral Process Model.
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5.7. Project Structure:

University Network Management System ‘

|

Software Requirement Specification Design Document

Final Deliverable Documentation | Work on Lab (GNS3) |

Calculation of Simulation Results

. Done By one person
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5.8. Project Schedule (Submission Calendar)

Task Start End Days
SRS 17/12/2017 5/1/2018 19
Design 7/1/2018 17/02/2018 30
Final 19/02/2018 29/03/2018 41
Days
100
90
80
70
60
50 e
40 _ ——
30 T — | HD
e =80 0 [ . f . ays
10 |
[
SRS Design Final
17/12/2017 7/1/2018 19/02/2018
5/1/2018 17/02/2018 20/03/2018
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5.9. Work Breakdown Structure

We are designing UNMS with different VLAN and also handling users with AD policy.
For this implementation we are using below tools

e GNS 3 Simulator

e Router 7200 series

e Ethernet Switch

e VM Machine (Server 2012R2, Social server, FTP server)

e Virtual PCs

e NMS (Network management system) tool

e VMware for Server installation and Virtual PCs.
5.10. Roles & Responsibility Matrix:

The purpose of roles & responsibility matrix is to identify who will do what.

WBS | WBS Deliverable | Activity # Activity to Duration Responsible
# Complete the (# of Days) | Team Member(s)
Deliverable & Role(s)
Waheed Abbas UNMS 120 Waheed Abbas
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Q42017 Q12018 Q22018
Task Name Duration | Start Finish Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun
SRS Document 19d 117717 12/05/17
Scope ad 11/20{17 11/22/17 1
Requirements 104 11/18/17 11/27/17 =]
Use Case Diagram ad 11/25/17 11/28/17 1
Usage Scenatios 5d 11/28/17 12/02/17 i
tdopted Methodology ad 12/03/17 12/05/17 1
Work Plan ad 12/17/17 11/20/17 1
Design Document 35y 077 01/10/18 L:IZ\
Network Diagrams snd Topologies 17¢ 121317 12/29/17 =
Sequence Diagram Bd 12/07/17 12/12/17 o
Architecture Digram 7d 12729717 01/04/18 ™
Test Cases 7q  0w/04/18 01/10/18 o
Final Deliverable 120¢ 02/02/18 06/01/18 — I : ]
Wotk On Final Deliverable 120g  02/02/18 06/01/18 ] [ : ;

45



ity Network Management System

Chapter 6

Testing and Evaluation
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Chapter 6: Testing and Evaluation

6.1. Use Case Testing

Test Case REINES

Pre-Condition checking

Post-Condition checking

Departments / Insertion of images with their Installation of each node in different Success
Nodes related departments departments
Formation of Deployment of Access switches Every Node to access switch Success
VLANS with their respective department cabling
Vlan and Inter Network Communication of Routing of each node to access SUCCess
Vian Routing department nodes every switch / User
COH?S[E\I{ZLOHS Servers for FTP and Web Access DHCP and ?/e'\r/lv\?vrarlgstallatlon n Success
Classify IP . .
Exclusive IP for each node Authorized class for each Vian Success
Addresses
Mapping of Limited internet access for every Web surfing authorized by web SUCCess
Network node and access for FTP server and FTP by FTP server
Evaluate and
Observe the Every condition is tested Ping to other nodes/router/servers Success
Network
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6.2. Data flow testing

SolarWinds Real-Time Bandwidth Monitor R1 -[1]
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0.002%

0.0018%

0.0012%

0.0008%

0.0004%

0.0%

Jun 01, 2017 | Counter refresh time is slower than polling interval

-

=
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B Traffic In
- Traffic Out
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6.3. Integration testing
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B0 Gy
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Chapter 7

Summary, Conclusion and
Future Enhancements
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Chapter 7: Summary, Conclusion & Future Enhancements

7.1. Project Summary

We are designing UNMS with different access on network. We control with our administrator
account. We are using spiral method for this implementation. We are using Server 2012 R2 for
user creation and assigning rights them through AD. Everything control by administrator account.
With this system user communicate easily with different department. Every system having its

own IP which is assigned through DHCP server.
7.2. Achievements and Improvements

Purpose of the design document is just to show the graphical view of the project means how the
project will look like. Graphical design will help us to understand the infrastructure of Network
design and topology. Networking has become an essential part of every Organization.
Networking plays an important role in different organizations infrastructure. It is impossible to
run organization smoothly without communication. Our network project will be covering two
servers; 15t one is for social connectivity or internet connectivity and 2" one is for intranet or
FTP. All departments will be interconnected with each other throughout the different cisco
equipment. Connectivity will be based on inter VLAN routing. Every department will be based on
unique IP addresses with mapping of network as well. Our simulated network design will be
applicable in any university rather any organization. On the basis of acquired results QOS will be

improved.
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7.3.

YV V.V V V ¥V V V V V V V V V

Lessons Learnt

UNMS - University Network Management System
QOS - Quality of Service

FTP - file transfer protocol

DHCP - Dynamic Host configuration protocol
SRS - Software Requirement Specification
DD - Design documentation

PP - Project Plan

FR = Functional Requirements

NFR = Non-Functional Requirements

IP > Internet Protocol

IT = Information Technology

LAN = Local Area Network

VLAN -> Virtual Local Area Network
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