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 CHAPTER 1 
                                                                                   INTRODUCTION 

 

      There will come a time when you will have to connect networks running different routing 

protocols. In a perfect world there would only be protocol that everyone would use for all 

routing tasks. 

      Route redistribution is a very popular way of exchanging routing information between 

disparate routing protocols. Many organizations use route redistribution, so an introduction 

to this concept seemed prudent. Route redistribution involves placing the routes learned 

from one routing domain, such as RIP, into another routing domain, such as EIGRP.  

      Each routing protocol has its own way of determining the best path to a network. RIP uses 

hops, and EIGRP and IGRP both use a composite metric of bandwidth, delay, reliability, 

load, and MTU size.  

      Each routing protocol on a network is separated into an autonomous system (AS). All routers 

in the same autonomous system (running the same routing protocol) have complete 

knowledge of the entire AS. A router that connects two (or more) autonomous systems is 

known as a border router. A border router advertises routing information from one AS to the 

other AS(s).  

       We have also introduced the concept of frame relay with NBMA(non broadcast multiple access) 

along with VoIP .       

 

1.1 AIM 

The goal of the project was to allow the networks running different protocols. The concept of 

Inter-vlan routing was introduced , so that the various departments in a company, that are divided 

into vlans can communicate with each other through inter-vlan routing. Along with this, NBMA 

also played an important role as this will help the routers to send the data to other routers using 

the same shared link but the message will not be broadcasted, the message will be sent 

individually to the routers , the message is destined for. VoIP provided a method to transfer data 

and voice over the internet using the IP network rather than public switched digital network. 

 

 

 

 

 

 

 



 

1.2 OBJECTIVE 

 

There are several reasons why you may need to run multiple routing protocols on a network. 

You may need to migrate from one routing protocol to another, or you may want to use a 

new protocol, but need to maintain the current one. Corporate mergers or acquisitions can 

also introduce different routing protocols into a single network. Using routers from different 

vendors is another reason that different protocols may be used. If a single routing protocol 

cannot be used, route redistribution is the only solution. 

Inter-vlan routing was required so that the vlans can communicate and share the data that is 

required and also enables to protect the private information from getting shared. 

 

 

1.3 VISION 

 

      A  network has been designed that represents a real time environment of an organization. The 

      organization has been subdivided into different departments by implementing VLANs for 

proper management. Also these different departments can communicate with each other 

using Inter VLAN Routing for controlled flow of information. An ISP environment has been 

created using NBMA frame relay to control traffic. Redistribution of routing protocols is 

being used for better routing between different protocols. 

 

         

  



CHAPTER 2 

PROJECT/PROBLEM SELECTION 

 
 

 

a) Suboptimal routing 

As it has been mentioned already, the external routes have no detailed information about 

their reachability . Even more, their original routing metric (e.g. cost) has to be converted to 

the native metric (e.g. to hop count). This is where a concept of seed metric appears. Seed 

metric is the initial metric assigned to external routes, redistributed into internal protocol 

(e.g. under RIP routing process: redistribute ospf 1 metric 1). In effect, external prefixes 

appear to be “attached” to the advertising border router, with “native” seed metric assigned. 

Due to such “simplifications”, and loss of detailed information, suboptimal routing may 

occur. 

b) Routing Loops 

The other, more dangerous problem, is possibility that routing loops they may appear due to 

redistribution. Every routing protocol is able to converge to a loop-free routing only if it has 

full information on the existing topology. OSPF needs a complete link-state view of the 

intra-area topologies and star-like connectivity of non-backbone area to Area0. EIGRP 

requires a to carry out diffusing computations on all the routers in order to provide a loop 

free routing. RIP slow converges by executing a Bellman-Ford algorithm (gradient-driven 

optimization) on a whole topology. Since redistribution squashes and hides the original 

information, no IGP could guarantee a loop-free topology. Loops usually occur when IGP 

native information (internal routes) re-enter the routing domain as external prefixes due to 

use of two-way redistribution. The last important thing to note: external routes are always 

redistributed in a “distance-vector” fashion – i.e. advertised as a vector of prefixes and 

associated distances, even with link-state protocols. 

 

 

 

 

 

 

 

 

 



CHAPTER 3 

PROJECT MONITORING SYSTEM 

 
 

3.1 GANTT CHART 

A Gantt chart is a type of bar chart, developed by Henry Gantt in the 1910s, that illustrates 

a project schedule. Gantt charts illustrate the start and finish dates of the terminal elements 

and summary elements of a project. Terminal elements and summary elements comprise 

the work breakdown structure of the project. Some Gantt charts also show 

the dependency (i.e. precedence network) relationships between activities. Gantt charts can 

be used to show current schedule status using percent-complete shadings. Gantt gives two 

principles for his charts: one, measure activities by the amount of time needed to complete 

them; two, the space on the chart can be used to represent the amount of the activity that 

should have been done in that time. Gantt shows a progress chart that indicates for each 

month of the year, using a thin horizontal line, the number of items produced during that 

month. In addition, a thick horizontal line indicates the number of items produced during the 

year. Each row in the chart corresponds to an order for parts from a specific contractor, and 

each row indicates the starting month and ending month of the deliveries. It is the closest 

thing to the Gantt charts typically used today in scheduling systems, though it is at a higher 

level than machine scheduling. 

Gantt’s machine record chart and man record chart are quite similar, though they show both 

the actual working time for each day and the cumulative working time for a week. Each row 

of the chart corresponds to an individual machine or operator.  

 

3.2 PERT CHART 

      The Program (or Project) Evaluation and Review Technique, commonly abbreviated PERT, 

is a statistical tool, used in project management, that is designed to analyze and represent the 

tasks involved in completing a given project. PERT is a method to analyze the involved 

tasks in completing a given project, especially the time needed to complete each task, and to 

identify the minimum time needed to complete the total project. 

 

 

 

 



PERT was developed primarily to simplify the planning and scheduling of large and 

complex projects. It was developed for the U.S. Navy Special Projects Office in 1957 to 

support the U.S. Navy's Polaris nuclear submarine project. It was able to incorporate 

uncertainty by making it possible to schedule a project while not knowing precisely the 

details and durations of all the activities. It is more of an event-oriented technique rather than 

start- and completion-oriented, and is used more in projects where time is the major factor 

rather than cost. It is applied to very large-scale, one-time, complex, non-routine 

infrastructure and Research and Development projects. PERT chart explicitly defines and 

makes visible dependencies (precedence relationships) between the work breakdown 

structure (commonly WBS) elements. PERT facilitates identification of the critical path and 

makes this visible. PERT facilitates identification of early start, late start, and slack for each 

activity.  

  



CHAPTER 4 

  SYSTEM STUDY  

 
4.1. EXISTING SYSTEM ALONG WITH LIMITATIONS/DEFICIENCES 

 

In this project, we have implemented Redistribution of routing protocols so that 

the companies running different protocols for routing in there networks can 

communicate and route the packets with each other. With this the inter-vlan 

routing , the different departments or the floors of the same building can 

exchange only the required information while protecting the other private data. 

VoIP is also implemented with which the telephones can communicate and send 

data and voice to each other, and also the telephones will have own IP’s. 

Other technology used is the frame relay cloud for NBMA , so that same shared 

link can be used to send individual data to the destination routers without 

broadcasting or multicasting. 

 

The limitation of this project is that the middle router of the RIP, and OSPF does 

not interact with the middle router of EIGRP .  

 

4.2. PROPOSED SYSTEM ALONG WITH INTENDED OBJECTIVES 

 

       Route redistribution is a very popular way of exchanging routing information between 

disparate routing protocols. Many organizations use route redistribution, so an introduction 

to this concept seemed prudent. Route redistribution involves placing the routes learned 

from one routing domain, such as RIP, into another routing domain, such as EIGRP.  

      Each routing protocol has its own way of determining the best path to a network. RIP uses 

hops, and EIGRP and IGRP both use a composite metric of bandwidth, delay, reliability, 

load, and MTU size.  

There are several reasons why you may need to run multiple routing protocols on a 

network. You may need to migrate from one routing protocol to another, or you may want 

to use a new protocol, but need to maintain the current one. Corporate mergers or 

acquisitions can also introduce different routing protocols into a single network. Using 

routers from different vendors is another reason that different protocols may be used. If a 

single routing protocol cannot be used, route redistribution is the only solution. 

Inter-vlan routing was required so that the vlans can communicate and share the data that is 

required and also enables to protect the private information from getting shared. 

 

 

 



4.3. FEASIBILITY STUDY 

 

A feasibility study is an evaluation and analysis of the potential of the proposed project 

which is based on extensive investigation and research to give full comfort to the decisions 

makers. Feasibility studies aim to objectively and rationally uncover the strengths and 

weaknesses of an existing business or proposed venture, opportunities and threats as 

presented by the environment, the resources required to carry through, and ultimately the 

prospects for success. In its simplest terms, the two criteria to judge feasibility 

are cost required and value to be attained. As such, a well-designed feasibility study should 

provide a historical background of the business or project, description of the product 

or service, accounting statements, details of the operations and management, marketing 

research and policies, financial data, legal requirements and tax obligations. Generally, 

feasibility studies precede technical development and project implementation. 

 

 

4.3.1. OPERATIONAL 

Operational feasibility is a measure of how well a proposed system solves the problems, and 

takes advantage of the opportunities identified during scope definition and how it satisfies 

the requirements identified in the requirements analysis phase of system development. The 

operational feasibility assessment focuses on the degree to which the proposed development 

projects fits in with the existing business environment and objectives with regard to 

development schedule, delivery date, corporate culture, and existing business processes. 
Operational feasibility reviews the willingness of the organization to support the proposed 

system. This is probably the most difficult of the feasibilities to gauge. In order to determine 

this feasibility, it is important to understand the management commitment to the proposed 

project. If the request was initiated by management, it is likely that there is management 

support and the system will be accepted and used. However, it is also important that the 

employee base will be accepting of the change.  

 

4.3.2. TECHNICAL 

 

The technical feasibility assessment is focused on gaining an understanding of the present 

technical resources of the organization and their applicability to the expected needs of the 

proposed system. It is an evaluation of the hardware and software and how it meets the need 

of the proposed system.It considers the technical requirements of the proposed project. The 

technical requirements are then compared to the technical capability of the organization. The 

systems project is considered technically feasible if the internal technical capability is 

sufficient to support the project requirements.  

The analyst must find out whether current technical resources can be upgraded or added to 

in a manner that fulfills the request under consideration.   



 

 

4.3.3. ECONOMIC 

The purpose of the economic feasibility assessment is to determine the positive economic 

benefits to the organization that the proposed system will provide. It includes quantification 

and identification of all the benefits expected.It is the most frequently used method for 

evaluating the effectiveness of a new system. In economic analysis the procedure is to 

determine the benefits and savings that are expected from a candidate system and compare 

them with costs. If benefits outweigh costs, then the decision is made to design and 

implement the system. An entrepreneur must accurately weigh the cost versus benefits 

before taking an action. 

 

  



CHAPTER 5 

SYSTEM ANAYLSIS  

 
5.1 REQUIREMENT SPECIFICATION 

Software Requirements: 
 

Concept                      Communication between networks of different 

routing protocol. 

Technologies               
 Redistribution of RIP, OSPF, EIGRP 

 
 VLAN (Virtual Local Area Network) 

  Inter VLAN Routing with VC                 

(Virtual Channel) 

  Layer 3 Ether Channel with PVST 

  Wi-Max with NAT                              

(Network Address Translation) 

  VTP Server 

  ISP Cloud with NBMA Frame Relay 

Front end & Back end Tool   Cisco Packet Tracer 6.0 

 

 

Hardware Requirements: 
 

Machine Intel 80x 

HDD 4.3 GB 

RAM 128MB 

CD ROM 48 X 

Clock Speed 450 MHz 

 

 



5.2 SYSTEM FLOWCHARTS 

    Flowcharts are used in designing and documenting complex processes or programs. Like other 

types of diagrams, they help visualize what is going on and thereby help the viewer to 

understand a process, and perhaps also find flaws, bottlenecks, and other less-obvious features 

within it. There are many different types of flowcharts, and each type has its own repertoire of 

boxes and notational conventions. The two most common types of boxes in a flowchart are: 

 a processing step, usually called activity, and denoted as a rectangular box 

 a decision, usually denoted as a diamond. 

 

 

A systems flowchart shows the key inputs and outputs associated with the program.  The 

shape of the symbols indicate the types of input or output devices.  We will use the following 

symbols:     

 

input process     storage    output 

 

 

 

 

 

 

 

 

 

 



5.3 DFDs/HIPOs/ERDs 

 

    A data flow diagram (DFD) is a graphical representation of the "flow" of data through 

an information system, modeling its process aspects. Often they are a preliminary step used to 

create an overview of the system which can later be elaborated. DFDs can also be used for 

the visualization of data processing (structured design). 

    A DFD shows what kinds of information will be input to and output from the system, where 

the data will come from and go to, and where the data will be stored. It does not show 

information about the timing of processes, or information about whether processes will 

operate in sequence or in parallel (which is shown on a flowchart). 

   Data flow diagrams can be used in both Analysis and Design phase of SDLC. 

 

 

 

5.4 SOURCES OF DATA 

 

The data is gathered from the internet. Database is not implemented in this project as it is 

not required.  

 

 

  



CHAPTER 6 

SCOPE OF THE PROJECT 

 
 

The project scope is the definition of what the project is supposed to accomplish and the 

budget of both time and money that has been created to achieve these objectives. 

 

Best results are achieved when both the definition and the budget are precise and detailed. A 

good project scope document defines specifically what tasks are to be performed or results 

delivered. It defines the specific date when these deliverables are due and lists the budget 

allocated for them. 

The documentation of a project's scope, which is called a scope statement, terms of reference 

or statement of work, explains the boundaries of the project, establishes responsibilities for 

each team member and sets up procedures for how completed work will be verified and 

approved. During the project, this documentation helps the project team remain focused and 

on task. The scope statement also provides the project team with guidelines for making 

decisions about change requests during the project. 

It is natural for parts of a large project to change along the way, so the better the project has 

been "scoped" at the beginning, the better the project team will be able to manage change. 

When documenting a project's scope, stakeholders should be as specific as possible in order 

to avoid scope creep, a situation in which one or more parts of a project ends up requiring 

more work, time or effort because of poor planning or miscommunication. 

 



1. Project Scope Justification 

It is critical that you justify "how and why" your project came to be. Clearly describe the 

business need(s) it addresses as well as the scope of work to be performed. It is important to 

address how the project will affect and be affected by the other related activities. 

2. Project Scope Objectives 

Objectives are concrete statements describing what the project is trying to achieve. The 

objective should be written at a lower level, allowing it to be evaluated at the conclusion of a 

project to see whether it was achieved. Using the (SMART) method will assist in creating a 

well-worded objective. 

Specific, Measurable, Attainable/Achievable, Realistic and Time-bound (SMART). 

3. Product Scope Description 

Scope Description is the features and functions of the products, services, and/or results your 

project will produce. It is important to mention that the Project Scope is more work-oriented, 

(the how's,) while Product Scope is more oriented toward functional requirements, (the 

what's.) 

4. Product Acceptance Criteria 

Acceptance Criteria are the standards required to satisfy the customer's quality expectations 

and gain acceptance of the final product. This can be summarized as the process and criteria 

for accepting completed products, services, or results. The Acceptance Criteria forms the 

basis for the Project Quality Plan. 

Here are some criteria that should be considered: 

 Target dates 

 Major functions 

 Capacity, accuracy and availability 

 Repair times 

 Development costs 

 Running costs 

 

 

 



5. Project Constraints 

Constraints define the various restrictions that limit what, when and how you will achieve 

the goal as well as how much achieving it can cost. 

There are three types of project constraints: 

 Technological - relate to the sequence in which individual project activities must be 

completed. 

 Resource - relate to the lack of necessary resources which may force parallel activities to be 

performed in sequence. 

 Physical - caused by contractual or environmental conditions 

The primary purpose is to identify the possible causes of delaying the completion of the 

project. 

6. Project Assumptions 

Assumptions are statements that we believe to be true and how you will address uncertain 

information as you conceive, plan, and perform your project. Assumptions are identified to 

add potential risk to a project even though they may turn out to be false. Assumptions can 

impact any part of a project life cycle, so it is important to document and analyze them. 

 

 

 

 

 

 

 

 



APPENDIX 

 

RIP                                                                                                                                                                                                                                                                                                                                                                                                     

 

The Routing Information Protocol (RIP) is a distance-vector routing protocol, which 

employs the hop count as a routing metric. RIP prevents routing loops by implementing a 

limit on the number of hops allowed in a path from the source to a destination. The 

maximum number of hops allowed for RIP is 15. This hop limit, however, also limits the 

size of networks that RIP can support. A hop count of 16 is considered an infinite distance 

and used to deprecate inaccessible, inoperable, or otherwise undesirable routes in the 

selection process. 

RIP implements the split horizon, route poisoning mechanisms to prevent incorrect routing 

information from being propagated. These are some of the stability features of RIP.  

Originally each RIP router transmitted full updates every 30 seconds. In the early 

deployments, routing tables were small enough that the traffic was not significant. As 

networks grew in size, however, it became evident there could be a massive traffic burst 

every 30 seconds, even if the routers had been initialized at random times However, it is 

easy to configure, because RIP does not require any parameters on a router unlike other 

protocols. 

RIP uses the User Datagram Protocol (UDP) as its transport protocol, and is assigned the 

reserved port number 520. 

There are two versions of the Routing Information Protocol: RIPv1, RIPv2. 

RIP version 1 

The original specification of RIP, defined in RFC 1058 uses classful routing. The periodic 

routing updates do not carry subnet information, lacking support for variable length subnet 

masks(VLSM). This limitation makes it impossible to have different-sized subnets inside of 

the same network class. In other words, all subnets in a network class must have the same 

size. There is also no support for router authentication, making RIP vulnerable to various 

attacks. 

RIP version 2 

Due to the deficiencies of the original RIP specification, RIP version 2 (RIPv2) was 

developed in 1993 and last standardized in 1998. It included the ability to carry subnet 

information, thus supporting Classless Inter-Domain Routing (CIDR).  

 



OSPF                                                                                                                                                                                                                                                                                                                                                                                                     

 

Open Shortest Path First (OSPF) is a link-state routing protocol for Internet Protocol (IP) 

networks. It uses a link state routing algorithm and falls into the group of interior routing 

protocols, operating within a single autonomous system (AS). 

OSPF is perhaps the most widely used interior gateway protocol (IGP) in large enterprise 

networks. IS-IS, another link-state dynamic routing protocol, is more common in large 

service provider networks. The most widely used exterior gateway protocol is the Border 

Gateway Protocol (BGP), the principal routing protocol between autonomous systems on the 

Internet. 

OSPF is an interior gateway protocol that routes Internet Protocol (IP) packets solely within 

a single routing domain (autonomous system). It gathers link state information from 

available routers and constructs a topology map of the network. The topology determines the 

routing table presented to the Internet Layer which makes routing decisions based solely on 

the destination IP address found in IP packets. OSPF was designed to support variable-

length subnet masking (VLSM) or Classless Inter-Domain Routing (CIDR) addressing 

models. 

OSPF detects changes in the topology, such as link failures, and converges on a new loop-

free routing structure within seconds. It computes the shortest path tree for each route using 

a method based on Dijkstra's algorithm, a shortest path first algorithm. 

The OSPF routing policies to construct a route table are governed by link cost factors 

(external metrics) associated with each routing interface. Cost factors may be the distance of 

a router (round-trip time), network throughput of a link, or link availability and reliability, 

expressed as simple unit less numbers. This provides a dynamic process of traffic load 

balancing between routes of equal cost. 

OSPF does not use a TCP/IP transport protocol (UDP, TCP), but is encapsulated directly in 

IP datagram with protocol number 89. This is in contrast to other routing protocols, such as 

the Routing Information Protocol (RIP), or the Border Gateway Protocol (BGP). OSPF 

handles its own error detection and correction functions. 

OSPF uses multicast addressing for route flooding on a broadcast domain. For non-

broadcast networks special provisions for configuration facilitate neighbor discovery .OSPF 

multicast IP packets never traverse IP routers (never traverse Broadcast Domains), they 

never travel more than one hop.  

 

 

 



EIGRP                                                                                                                                                                                                                                                                                                                                                                                                   

 

EIGRP is an open routing protocol loosely based on their original IGRP created by Cisco. 

EIGRP is an advanced distance-vector routing protocol, with optimizations to minimize both 

the routing instability incurred after topology changes, as well as the use of bandwidth and 

processing power in the router. Routers that support EIGRP will automatically redistribute 

route information to IGRP neighbors by converting the 32 bit EIGRP metric to the 24 bit 

IGRP metric. Most of the routing optimizations are based on the Diffusing Update 

Algorithm (DUAL) work from SRI, which guarantees loop-free operation and provides a 

mechanism for fast convergence. 

EIGRP stores data in three tables: 

 Neighbor Table: Stores data about the neighboring routers, i.e. those directly accessible 

through directly connected interfaces. 

 Topology Table: Confusingly named, this table does not store an overview of the complete 

network topology; rather, it effectively contains only the aggregation of the routing 

tables gathered from all directly connected neighbors. This table contains a list of destination 

networks in the EIGRP-routed network together with their respective metrics. Also for every 

destination, a successor and a feasible successor are identified and stored in the table if they 

exist. Every destination in the topology table can be marked either as "Passive", which is the 

state when the routing has stabilized and the router knows the route to the destination, or 

"Active" when the topology has changed and the router is in the process of (actively) 

updating its route to that destination. 

 Routing table: Stores the actual routes to all destinations; the routing table is populated from 

the topology table with every destination network that has its successor and 

optionally feasible successor identified (if unequal-cost load-balancing is enabled using the 

variance command). The successors and feasible successors serve as the next hop routers for 

these destinations. 

Unlike most other distance vector protocols, EIGRP does not rely on periodic route dumps 

in order to maintain its topology table. Routing information is exchanged only upon the 

establishment of new neighbor adjacencies, after which only changes are sent. Also, it uses 

route tagging. 

 

 

 



FRAME RELAY                                                                                                                                                                                                                                                                                                                                                                                                    

 

 Frame relay is high performance WAN protocol. 

 It operates on data link layer(layer 2) of the OSI model. 

 Frame relay was designed to provide connectivity to geographically dispersed LANs or 

WANs 

 Frame relay arose during the era of  X.25.  

 It was first developed in 1984 but did not start till the late 1990’s. 

 Frame relay uses the packet switching technology. 

 

 

     Here there is a frame relay network or the WAN cloud, in which DCE devices are used. 

These devices are actually responsible for transmitting the data across the network. In this, 

whenever the routers want to communicate , a connection called PVC (permanent virtual 

circuit) is  established. 

 These PVC  are assigned a number called data link connection identifier (dlci).The PVC is 

established between DTE and DCE. 

 Suppose router 1 and router 2 wants to send packets, then router 1 will send it to DCE and 

then DCE will send packet to the destination router. 

 

 

 



VoIP                                                                                                                                                                                                                                                                                                                                                                                                    

 

It commonly refers to the communication protocols, technologies, methodologies, and 

transmission techniques involved in the delivery of voice 

communications and multimedia sessions over Internet Protocol (IP) networks, such as the 

Internet. Other terms commonly associated with VoIP are IP telephony, Internet 

telephony, voice over broadband (VoBB), broadband telephony, IP communications, 

and broadband phone. 

Internet telephony refers to communications services—voice, fax, SMS, and/or voice-

messaging applications—that are transported via an IP network, rather than the public 

switched telephone network (PSTN). The steps involved in originating a VoIP telephone call 

are signaling and media channel setup, digitization of the analog voice signal, encoding and 

transmission as Internet Protocol (IP) packets over a packet-switched network. On the 

receiving side, similar steps (usually in the reverse order) such as reception of the IP 

packets, decoding of the packets and digital-to-analog conversion reproduce the original 

voice stream. Even though IP telephony and VoIP are used interchangeably, IP telephony 

refers to all use of IP protocols for voice communication by digital telephony systems, while 

VoIP is one technology used by IP telephony to transport phone calls. 

Early providers of voice over IP services offered business models (and technical solutions) 

that mirrored the architecture of the legacy telephone network. Second generation providers, 

such as Skype have built closed networks for private user bases, offering the benefit of free 

calls and convenience, while denying their users the ability to call out to other networks. 

This has severely limited the ability of users to mix-and-match third-party hardware and 

software. Third generation providers, such as Google Talk have adopted , the concept 

of Federated VoIP – which is a complete departure from the architecture of the legacy 

networks. These solutions typically allow arbitrary and dynamic interconnection between 

any two domains on the Internet whenever a user wishes to place a call. 
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