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ABSTRACT

In order to design a system like Hybrid topology, we should
first know about different topology’s and there functions and
how they should be mainly arranged accordingly to our
requirement. Some of the main concepts to be known are
written below in keywords. It mainly includes emails, online
banking, chats and other vital internet services which we use
as a primary daily routine. As we all know that today’s world
is the age of innovation and connectivity, among it computer
network has a very important role to play. One of Computer
Network's positive and the most attractive feature is that to
access a file without any physical connection or touching the
computer.

In order to achieve reliability and performance, we should
consider the best way to connect end to end or user to user of
devices together which is also known as topology design. It
has a most significant impact in designing a network. We
should now design a network with a network simulator
method, i.e., in this paper. We are concentrating on a
heterogeneous hybrid topology for VLan to understand
different concepts like topology design.

Key words: Cisco Packet Tracer (CPT); Router; Dynamic
Host Configuration Protocol (DHCP); Domain name System
(DNS); Route Information Protocol (RIP); Personal
Computer (PC); Laptop; Star Topology; Tree Topology; Bus
Topology.

1. INTRODUCTION

Cisco Packet Tracer (CPT): Cisco Packet Tracer[1][2] has
two modes namely Physical mode and Logical mode. This
Packet Tracer is a Cisco Systems-designed cross-platform
visual simulation tool that enables all the users to create their
own network topologies and simulate according to modern
computer networks. This software allows all users to use a
graphical command line interface to simulate the setup of
Cisco routers [3] and switches. It is a drag and drop interface
which includes to configure IP address of routers, switches,
PC and many more. In this we can configure switches in two
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different ways. Firstly, by writing some commands in CLI
which is Command Line Interface and the other way is by
giving IP address to the external devices which are connected
for the switch. As Packet Tracer is flexible it allows users to
add or it allow user to remove virtual network devices.
I0T[22][24] , Antennas[20][23], Wireless Networks[26][27]
Acts as a major source while implementing this model.

Routing Information Protocol: Router Information Protocol
isan older protocol which is rarely used now a days in CISCO
or network burst test. It is a protocol of application layer and
used for routing data packets by finding the best hop count.
Compare with newer protocols today every protocol
concentrates on time. So, while concentrating on time router
may get over traffic. As a result it will lower down the
performance of the system. So through this we can neglect
over traffic issues. Any router may have more than one path
and for every router there are many routers or many devices
connected to it.

By the technique of hop count we can find number of steps we
can reach from sender to receiver. Hop's are nothing but
routers or devices form where data packets can move through.
In a cloud there are many number of paths through which data
can be transferred. In RIP, there might be congestion so it is
not widely used. As a result it may get slower down.

Dynamic Host Configuration Protocol (DHCP): Dynamic
Host Configuration Protocol is used for designing unique IP
address to the host. It is used to provide different types. Subnet
mask, which is used for finding that the host is present in the
network or not. Sub net mask is used.

1) Router Address

2) DNS Address

3) Class Identifier

If we consider a network where we should used Ip addresses
for systems or pc's that IP address should be unique. If it
doesn't give unique Ip address total system becomes useless.
For an example take two systems PC1, PC2 if those two
systems are not given different IP addresses, the data
coming through it doesn't understand to go towards a
particular system and the systems gets corrupted. According
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to our example, as we took two pc's, we assign Ip addresses
manually. But in case where there are many pc's or devices it
is difficult to assign, so DHCP is used.

DHCP SERVER

g Server-PT
~ Serverl

Figure 1: DHCP message format

In the above Fig.1 DHCP server and many PC’s and a laptop
is being connected to a switch.

Here DHCP checks and ensures that all other are assigned
with different or an unique IP addresses.

Domain Name System: DNS is a database[11] [12] where we
can store amount data and with a hierarchal structure.

In DNS total work depends on lower level performing
devices, which operates on local information, rather than any
other commanding influences.

It is used for mapping domain names to its ip addresses. Due
toits ability to store more data. It is used as phone directory. It
has an additional feature to add or to update.

For an example, www.ABC.com is a domain name and it can
be transformed to 192.168.10.1 in DNS. If DNS server find
any incorrect mapping at higher level as DNS server is a
hierarchal structure it forwards the request to its following
next level in it until we get correct query for it. DNS is used to
get name when we give IP address.

Generally through DNS we can get the IP address if any URL
is given.

2.SYSTEM MODEL

Cisco packet tracer is used to implement the following
network.

There are the following steps:

1.)In order to implement the particular network we should
create the topology which we need to.

2.)As we are using hybrid topology, we should take
networking devices like switches, end to end devices, routers
and connections to connect between switches to routers or
routers to any end devices.

Table 1: List of specification
DEVICE SPECIFICATIONS
Router 2 serial ports
Switch and other | 24 fast Ethernet ports,
devices laptops, PC and server
Hub 6 ports
Connections Serial DCE, Copper

Cross over cable

3.) Connections: We used 3-types

1.)Serial DCE

2.)Copper Straights through

3.)Copper cross over
1.)Serial DCE: There are used between to any routers.
2.) Copper Straights through: Copper Straight through are
used to connect from routers to PC.
3.) Copper cross over: Copper cross over cables are used
between two Hub to switch or from switch to switch.
In order to configure routers there are only two ways.
1.) Executing commands in CLI
2.) Configuring router
In this we have used both ways configuration routers.
Total system model is being connected like a ring topology
but total model is been divided into various model’s or
region’s. They are:

Table 2: Reason wise specification

Region 1 Tree topology

Region 2 DHCP

Region 3 DNS

Region 4 Star topology

Region 5 BUS topology

Region 6 PC and Router direct
connection

Figure 2: Implementation of Hybrid topology using various
topology’s
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From figure 2 there are six regions and every region is of
different purpose. Each of the region have different
functionality

Tree Topology

In region 1 we have used tree topology which can be seen in
Fig.4. Tree topology is which where there are many branches
in the form of PC’s which are connected to different level
switches.

In this topology, it requires large amount of network and there
are many interconnections between them. If one node is failed
the remaining child node of that fault node can not be
accessed.

It is costly due to it’s huge network and it is easy to configure
if parent nodes are known.

Bus Topology

Bus topology is used in region 5. It contains a hub attached to
it. Performance depends upon the Hub. As it depends on Hub,
if Hub fails total network fails and if Hub works the remaining
depends upon the things after Hub. Drop Line is used in Bus
topology for the interconnections. It is easy to configure and
to connect.
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Figure 3: Bus Topology

From the Figure 3 we have seen how Hub is the center of
network in Bus topology and it’s importance in the Figure 2.
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Router Configuration

¥ Router! - a X

Physical  Config CLl  Affributes
SRR

GLOBAL FastEthernet0/0

Settings Port Status
Algorithm Settings Bandwidth 100 Mbps
ROUTING Duplex Half Duplex
Static WAC Address 0001.6322.7701
RIP -
o IP Configuration
IP Address 192.168.20.1
LR Subnet Mask 255.255.255.0
INTERFACE
FastEthernet0/0
FastEthernet0/1 Dot

Serial0/1/0
Serial0/3/0

Equivalent I0S Commands

Routerrenable

Routerg

Routerfconfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Router {config) #interface FastEthernetl/0 ]

[ op

Figure 4: Router configuration

Router configuration is done through a process which involve
mainly two steps:

1. IP address should be given to router in config, which
we can see in the above Fig.4. Those configurations
should be considered according to the interface.

2. Router to Router connection is another impact full
thing which should be taken into consideration.
From Figure 2 Router to Router’s are connected with
Serial DCE which is in red color.
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3. RESULTS

By the process, this is how we can get access to any page
through IP address and DHCP is a protocol (figure 5)
which access the web page through IP address.
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Figure 5: Accessing through IP address in DCHP

4.CONCLUSION

Totally through this paper, we implemented Hybrid, Tree,
Star and Bus topologies and a part from those we also used
DHCP and DNS in system model using Cisco Packet Tracer.
We used Routing Information Protocol, in order to find the
path of packet. It is a simple and easily configurable protocol.
It is considered to performs well for small scale network. We
used both DHCP and DNS in same network as DNS is used
for mapping domain name to ip address and DHCP to assign
Ip address. Through this we can transmit data without any
delay and transmitting.
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