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1.1  INTRODUCTION 

 

           Distributed path computation is a core functionality of modern communication 

networks and is expected to remain so, even though some recent proposals 

contemplate the use of more centralized solutions [1]. Depending on the mode of 

information dissemination and subsequent computation using the disseminated 

information, there are two broad classes of algorithms: (i) link-state algorithms (also 

known as topology broadcast) and (ii) distance-vector algorithms [2]. In both 

approaches, nodes choose successor (next-hop) nodes for each destination based only 

on local information, with the objective that the chosen paths to the destination be 

efficient in an appropriate sense—e.g., having the minimum cost. Because end-to-end 

paths are formed by concatenating computational results at individual nodes, 

achieving a global objective implies consistency across nodes both in computation 

and in the information on which those computations are based.  

Inconsistent information at different nodes can have dire consequences that extend 

beyond not achieving the desired efficiency. Of particular significance is the possible 

formation of transient routing loops,1 which can severely impact network 

performance, especially in networks with no or limited loop mitigation  mechanisms, 

e.g., no Time-to-Live (TTL) field in packet headers or a TTL set to a large value. In 

the presence of a routing loop, a packet caught in the loop comes back to the same 

nodes repeatedly, thereby artificially increasing the traffic load many folds on the 

affected links and nodes. The problem, a significant issue even with unicast packets, 

is further aggravated by broadcast packets, which not only are always caught in any 

loop present in the network, but also generate replicated packets on all network links. 

The emergence of a routing loop then often triggers network-wide congestion, which 

can lead to the dropping or delaying of the very same control (update) packets that are 

needed to terminate the loop; thereby creating a situation where a transient problem 

has a lasting effect. Avoiding transient routing loops remains a key requirement for 

path computation in both existing and emerging network technologies, e.g., see [3]–

[5] for recent discussions.  

Link-state algorithms, of which the OSPF [6] protocol is a well-known 

embodiment, disseminate the state of each node’s local links (their status and the 

node(s) they connect to) to all other nodes in the network by means of reliable 
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flooding. After receiving link-state updates from the rest of the nodes, each node 

independently computes a path to every destination. The period of potential 

information inconsistency across nodes is small (a few tens of milliseconds per node 

for typical present day networks [7]), so that routing loops, if any, are very short-

lived. On the flip side, link-state algorithms can have quite high overhead in terms of 

communication (broadcasting updates), storage (maintaining a full network map), and 

computation (a change anywhere in the network triggers computations at all nodes). 

These are some of the reasons for investigating alternatives as embodied in distance-

vector algorithms, which are the focus of this paper.  

Distance-vector algorithms couple information dissemination and computation. 

Information disseminated by a node now consists of the results of its own partial path 

computations (e.g., its current estimate of its cost to a given destination) that it 

distributes to its neighbors, which in turn perform their own computations before 

further propagating any updated results to their own neighbors. The Distributed 

Bellman-Ford (DBF) algorithm is a well-known example of a widely used distance-

vector algorithm (cf. RIP [8], EIGRP [9]) that computes a shortest path tree from a 

given node to all other nodes. Coupling information dissemination and computation 

can reduce storage requirements (only routing information is stored), communication 

overhead (no relaying of flooded packets), and  computations (a local change needs 

not propagate beyond the affected neighborhood). Thus, distance-vector algorithms 

avoid several of the disadvantages of link-state algorithms, which can make them 

attractive, especially in situations of frequent local topology changes and/or when 

high control overhead is undesirable.  

The downside of coupling information dissemination and computation is that 

information dissemination is gated by computation speed since a node cannot send 

updates before finishing its current computations. This can in turn extend periods 

when nodes have inconsistent information, which, as discussed earlier and illustrated 

in Section V, can lead to more frequent and longer lasting routing loops. In addition, 

coupling information dissemination and computation can also result in slower 

convergence. This is because each node depends on the (partial) computation results 

of its neighbors, which can introduce cyclic dependencies that increase the number of 

steps needed to reach a final, correct result. Indeed, when destinations become 

unreachable, a distance-vector algorithm may not even converge in a finite number of 

steps. This is known as the counting-to-infinity problem,  
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which is absent from link-state algorithms where nodes compute paths 

independently. (In practice, when the cost-to-destination reaches a maximum value, 

the destination is declared unreachable and the computation is terminated.)  

Thus, we see that realizing the benefits of distance-vector based solutions, even in 

environments where they might be a natural fit, calls for developing approaches to 

overcome these problems. Such a realization is not new. Since the 1970s, several 

works [10]–[15] have targeted this goal in the context of shortest path computations. 

We review and contrast the most significant of these prior works in Section II, but the 

problem remains timely. Our research was triggered by a renewed interest in devising 

light-weight, loop-free path computation solutions for large-scale Ethernet networks. 

Specifically, we were considering extending the scalability of Ethernet networks 

through the introduction of distributed shortest path algorithms in lieu of the existing 

distributed spanning tree algorithm (see [3] and [16] for similarly motivated efforts). 

Link-state based solutions have been proposed [17], [18] to improve Ethernet 

networks, although not necessarily for the sake of scalability, and a distance- vector 

solution seemed an attractive alternative. 
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2. SYSTEM ANALYSIS 

 

2.1 EXISTING SYSTEM 

 

       Inconsistent information at different nodes can have dire consequences that 

extend beyond not achieving the desired efficiency. Of particular significance is the 

possible formation of transient routing loops,1 which can severely impact network 

performance  especially in networks with no or limited loop mitigation mechanisms, 

e.g., no Time-to-Live (TTL) field in packet headers or a TTL set to a large value. In 

the presence of a routing loop, a packet caught in the loop comes back to the same 

nodes repeatedly, thereby artificially increasing the traffic load many  folds on the 

affected links and nodes. The problem, a significant issue even with unicast packets, 

is further aggravated by broadcast packets, which not only are always caught in any 

loop present in the network, but also generate replicated packets on all network links. 

The emergence of a routing loop then often triggers network-wide congestion, which 

can lead to the dropping or delaying of the very same control (update) packets that are 

needed to terminate the loop; thereby creating a situation where a transient problem 

has a lasting effect. Avoiding transient routing loops remains a key requirement for 

path computation in both existing and emerging network technologies, for recent 

discussions. 

  

2.2  PROPOSED SYSTEM 

 

       Link-state algorithms, of which the OSPF protocol is a well-known embodiment; 

disseminate the state of each node’s local links to all other nodes in the network by 

means of reliable flooding. After receiving link-state updates from the rest of the 

nodes, each node independently computes a path to every destination.  The period of 

potential information inconsistency across nodes is small so that routing loops, if any, 

are very short-lived. On the flip side, link-state algorithms can have quite high 

overhead in terms of communication storage, and computation. These are some of the 

reasons for investigating alternatives as embodied in distance-vector algorithms, 

which are the focus of this paper. 
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2.3 FEASIBILITY STUDY 
 
           A feasibility study is a high-level capsule version of the entire System analysis 

and Design Process. The study begins by classifying the problem definition. 

Feasibility is to determine if it’s worth doing. Once an acceptance problem definition 

has been generated, the analyst develops a logical model of the system. A search for 

alternatives is analyzed carefully. There are 3 parts in feasibility study. 

 

FEASIBILITY REPORT 
 

          Preliminary investigation examines project feasibility, the likelihood the system 

will be useful to the organization. The main objective of the feasibility study is to test 

the Technical, Operational and Economical feasibility for adding new modules and 

debugging old running system. All systems are feasible if they are given unlimited 

resources and infinite time. There are aspects in the feasibility study portion of the 

preliminary investigation: 

 Technical Feasibility 

 Operation Feasibility 

 Economical Feasibility 

 

Technical Feasibility:  

          The technical issue usually raised during the feasibility stage of the 

investigation includes the following: 

 Does the necessary technology exist to do what is suggested? 

 Do the proposed equipments have the technical capacity to hold the data 

required to use the new system? 

 Will the proposed system provide adequate response to inquiries, regardless of 

the number or location of users? 

 Can the system be upgraded if developed? 

 Are there technical guarantees of accuracy, reliability, ease of access and data 

security? 
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Operational Feasibility 

  Proposed projects are beneficial only if they can be turned out into information 

systems, which will meet the organization’s operating requirements. Operational 

feasibility aspects of the project are to be taken as an important part of the project 

implementation. Some of the important issues raised are to test the operational 

feasibility of a project includes the following: - 

 Is there sufficient support for the management from the users? 

 Will the system be used and work properly if it is being developed and 

implemented? 

 Will there be any resistance from the user that will undermine the possible 

application benefits? 

  This system is targeted to be in accordance with the above-mentioned issues. 

Beforehand, the management issues and user requirements have been taken into 

consideration. So there is no question of resistance from the users that can undermine 

the possible application benefits. 

          The well-planned design would ensure the optimal utilization of the computer 

resources and would help in the improvement of performance status. 

 

Economic Feasibility 

A system can be developed technically and that will be used if installed must 

still be a good investment for the organization. In the economical feasibility, the 

development cost in creating the system is evaluated against the ultimate benefit 

derived from the new systems. Financial benefits must equal or exceed the costs. The 

system is economically feasible. It does not require any additional hardware or 

software.   
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HARDWARE & SOFTWARE REQUIREMENTS: 

3.1  HARDWARE REQUIREMENTS: 

 System     :           Intel Dual Core  and above.  

 Hard Disk              :   120 GB and above.  

 Monitor    :   15.6‖  Color and above.  

 Ram                 :          512 MB and above.  

3.2   SOFTWARE REQUIREMENTS:  

 Operating system    :   Windows XP  

 Coding Language   :   Java(jdk1.6.0) 

 Tool                              :          Eclipse 3.3 
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3.3 MODULE ANALYSIS:  

          

      Modules: 

           1. Distributed Time-to-Live Module 

 

        Time-to-Live (TTL) field in packet headers or a TTL set to a large value. In 

the presence of a routing loop, a packet caught in the loop comes back to the 

same nodes repeatedly, thereby artificially increasing the traffic load many folds 

on the affected links and nodes. The problem, a significant issue even with 

unicast packets, is further aggravated by broadcast packets, which not only are 

always caught in any loop present in the network, but also generate replicated 

packets on all network links. The emergence of a routing loop then often 

triggers network-wide congestion, which can lead to the dropping or delaying of 

the very same control (update) packets that are needed to terminate the loop; 

thereby creating a situation where a transient problem has a lasting effect. 

Avoiding transient routing loops remains a key requirement for path 

computation in both existing and emerging network technologies 

 

   2. Loop Free Routing Module  

 

        The Loop free routing information dissemination and computation can also 

result in slower convergence. This is because each node depends on the 

computation results of its neighbors, which can introduce cyclic dependencies 

that increase the number of steps needed to reach a final, correct result. Indeed, 

when destinations become unreachable, a distance-vector algorithm may not 

even converge in a finite number of steps. This is known as the counting-to-

infinity problem, which is absent from link-state algorithms where nodes 

compute paths independently. 
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       3. Robust Routing Module  

 

       We illustrate the benefits of this decoupling using a cost function that 

instead of the standard shortest path distance function, seeks to maximize the 

number of next-hops available at all nodes for each destination. The availability 

of multiple next-hops ensures that the failure of any one link or neighbor does 

not impede a node’s ability to continue forwarding traffic to a destination. A 

failure results in the loss of at most one next hop to a destination, so that the 

node can continue forwarding packets on the remaining ones without waiting for 

new paths to be computed. In other words, the routing is robust to local failures. 

This may be an appropriate objective in settings where end-to-end latency is 

small and bandwidth plentiful. 

 

  4. Shortest-path computation Module (or) shortest-path 

Simulation Module: 

       The shortest-path Simulations are performed on random graphs with fixed 

average degree of 5, but in order to generate a reasonable range of 

configurations, a number of other parameters are varied. Networks with sizes 

ranging from 10 to 90 nodes are explored in increments of 10 nodes. For each 

network-size, 100 random graphs are generated. Link costs are drawn from a 

bimodal distribution: with probability 0.5 a link cost is uniformly distributed in 

[0,1]; and with probability 0.5 it is uniformly distributed in [0,100]. For each 

graph, 100 random link-cost changes are introduced, again drawn from the same 

bimodal distribution. All three algorithms are run on the same graphs and 

sequences of changes. Processing time of each message is random: it is 2 s with 

probability 0.0001, 200 ms with probability 0.05, and 10 ms otherwise. 
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Java Technology 

 

Java technology is both a programming language and a platform. 

 

The Java Programming Language 

 The Java programming language is a high-level language that can be 

characterized by all of the following buzzwords:  

 

 Simple 

 Architecture neutral 

 Object oriented 

 Portable 

 Distributed  

 High performance 

 Interpreted  

 Multithreaded 

 Robust 

 Dynamic 

 Secure  

 

With most programming languages, you either compile or interpret a program 

so that you can run it on your computer. The Java programming language is unusual 

in that a program is both compiled and interpreted. With the compiler, first you 

translate a program into an intermediate language called Java byte codes —the 

platform-independent codes interpreted by the interpreter on the Java platform. The 

interpreter parses and runs each Java byte code instruction on the computer. 

Compilation happens just once; interpretation occurs each time the program is 

executed. The following figure illustrates how this works.  
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 You can think of Java bytecodes as the machine code instructions for the Java 

Virtual Machine (Java VM). Every Java interpreter, whether it’s a development tool 

or a Web browser that can run applets, is an implementation of the Java VM. Java 

bytecodes help make ―write once, run anywhere‖ possible. You can compile your 

program into bytecodes on any platform that has a Java compiler. The bytecodes can 

then be run on any implementation of the Java VM. That means that as long as a 

computer has a Java VM, the same program written in the Java programming 

language can run on Windows 2000, a Solaris workstation, or on an iMac.  

 

 

 

The Java Platform 

A platform is the hardware or software environment in which a 

program runs. We’ve already mentioned some of the most popular platforms 

like Windows 2000, Linux, Solaris, and MacOS. Most platforms can be 

described as a combination of the operating system and hardware. The Java 

platform differs from most other platforms in that it’s a software-only platform 

that runs on top of other hardware-based platforms.  

The Java platform has two components:  

 The Java Virtual Machine (Java VM)  

 The Java Application Programming Interface (Java API)  
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You’ve already been introduced to the Java VM. It’s the base for the Java 

platform and is ported onto various hardware-based platforms.  

The Java API is a large collection of ready-made software components that 

provide many useful capabilities, such as graphical user interface (GUI) 

widgets. The Java API is grouped into libraries of related classes and 

interfaces; these libraries are known as packages. The next section, What Can 

Java Technology Do?, highlights what functionality some of the packages in 

the Java API provide.  

The following figure depicts a program that’s running on the Java 

platform. As the figure shows, the Java API and the virtual machine insulate 

the program from the hardware.  

 

Native code is code that after you compile it, the compiled code runs 

on a specific hardware platform. As a platform-independent environment, the 

Java platform can be a bit slower than native code. However, smart compilers, 

well-tuned interpreters, and just-in-time bytecode compilers can bring 

performance close to that of native code without threatening portability.  

What Can Java Technology Do?  

The most common types of programs written in the Java programming 

language are applets and applications. If you’ve surfed the Web, you’re 

probably already familiar with applets. An applet is a program that adheres to 

certain conventions that allow it to run within a Java-enabled browser.  

However, the Java programming language is not just for writing cute, 

entertaining applets for the Web. The general-purpose, high-level Java 

programming language is also a powerful software platform. Using the 

generous API, you can write many types of programs.  

An application is a standalone program that runs directly on the Java platform. 

A special kind of application known as a server serves and supports clients on 

a network. Examples of servers are Web servers, proxy servers, mail servers, 
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and print servers. Another specialized program is a servlet. A servlet can 

almost be thought of as an applet that runs on the server side. Java Servlets are 

a popular choice for building interactive web applications, replacing the use of 

CGI scripts. Servlets are similar to applets in that they are runtime extensions 

of applications. Instead of working in browsers, though, servlets run within 

Java Web servers, configuring or tailoring the server.  

How does the API support all these kinds of programs? It does so with 

packages of software components that provide a wide range of functionality. 

Every full implementation of the Java platform gives you the following 

features:  

 The essentials: Objects, strings, threads, numbers, input and 

output, data structures, system properties, date and time, and so on.  

 Applets: The set of conventions used by applets.  

 Networking: URLs, TCP (Transmission Control Protocol), 

UDP (User Data gram Protocol) sockets, and IP (Internet Protocol) 

addresses.  

 Internationalization: Help for writing programs that can be 

localized for users worldwide. Programs can automatically adapt to 

specific locales and be displayed in the appropriate language.  

 Security: Both low level and high level, including electronic 

signatures, public and private key management, access control, and 

certificates.  

 Software components: Known as JavaBeans
TM

, can plug into 

existing component architectures.  

 Object serialization: Allows lightweight persistence and 

communication via Remote Method Invocation (RMI).  

 Java Database Connectivity (JDBC
TM

): Provides uniform 

access to a wide range of relational databases.  

The Java platform also has APIs for 2D and 3D graphics, accessibility, 

servers, collaboration, telephony, speech, animation, and more. The following 

figure depicts what is included in the Java 2 SDK.  
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How Will Java Technology Change My Life?  

We can’t promise you fame, fortune, or even a job if you learn the Java 

programming language. Still, it is likely to make your programs better and 

requires less effort than other languages. We believe that Java technology will 

help you do the following:  

 Get started quickly: Although the Java programming language 

is a powerful object-oriented language, it’s easy to learn, especially for 

programmers already familiar with C or C++.  

 Write less code: Comparisons of program metrics (class 

counts, method counts, and so on) suggest that a program written in the 

Java programming language can be four times smaller than the same 

program in C++.  

 Write better code: The Java programming language 

encourages good coding practices, and its garbage collection helps you 

avoid memory leaks. Its object orientation, its JavaBeans component 

architecture, and its wide-ranging, easily extendible API let you reuse 

other people’s tested code and introduce fewer bugs.  

 Develop programs more quickly: Your development time 

may be as much as twice as fast versus writing the same program in 

C++. Why? You write fewer lines of code and it is a simpler 

programming language than C++.  
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 Avoid platform dependencies with 100% Pure Java: You 

can keep your program portable by avoiding the use of libraries written 

in other languages. The 100% Pure Java
TM 

Product Certification 

Program has a repository of historical process manuals, white papers, 

brochures, and similar materials online.  

 Write once, run anywhere: Because 100% Pure Java 

programs are compiled into machine-independent bytecodes, they run 

consistently on any Java platform.  

 Distribute software more easily: You can upgrade applets 

easily from a central server. Applets take advantage of the feature of 

allowing new classes to be loaded ―on the fly,‖ without recompiling 

the entire program.  

ODBC  

Microsoft Open Database Connectivity (ODBC) is a standard programming 

interface for application developers and database systems providers. Before ODBC 

became a de facto standard for Windows programs to interface with database systems, 

programmers had to use proprietary languages for each database they wanted to 

connect to. Now, ODBC has made the choice of the database system almost irrelevant 

from a coding perspective, which is as it should be. Application developers have 

much more important things to worry about than the syntax that is needed to port their 

program from one database to another when business needs suddenly change.  

Through the ODBC Administrator in Control Panel, you can specify the 

particular database that is associated with a data source that an ODBC application 

program is written to use. Think of an ODBC data source as a door with a name on it. 

Each door will lead you to a particular database. For example, the data source named 

Sales Figures might be a SQL Server database, whereas the Accounts Payable data 

source could refer to an Access database. The physical database referred to by a data 

source can reside anywhere on the LAN.  

The ODBC system files are not installed on your system by Windows 95. 

Rather, they are installed when you setup a separate database application, such as 

SQL Server Client or Visual Basic 4.0. When the ODBC icon is installed in Control 

Panel, it uses a file called ODBCINST.DLL. It is also possible to administer your 

ODBC data sources through a stand-alone program called ODBCADM.EXE.  
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              From a programming perspective, the beauty of ODBC is that the application 

can be written to use the same set of function calls to interface with any data source, 

regardless of the database vendor. The source code of the application doesn’t change 

whether it talks to Oracle or SQL Server. We only mention these two as an example. 

There are ODBC drivers available for several dozen popular database systems. Even 

Excel spreadsheets and plain text files can be turned into data sources. The operating 

system uses the Registry information written by ODBC Administrator to determine 

which low-level ODBC drivers are needed to talk to the data source (such as the 

interface to Oracle or SQL Server). The loading of the ODBC drivers is transparent to 

the ODBC application program. In a client/server environment, the ODBC API even 

handles many of the network issues for the application programmer.  

The advantages of this scheme are so numerous that you are probably thinking 

there must be some catch. The only disadvantage of ODBC is that it isn’t as efficient 

as talking directly to the native database interface. ODBC has had many detractors 

make the charge that it is too slow. Microsoft has always claimed that the critical 

factor in performance is the quality of the driver software that is used. In our humble 

opinion, this is true. The availability of good ODBC drivers has improved a great deal 

recently. And anyway, the criticism about performance is somewhat analogous to 

those who said that compilers would never match the speed of pure assembly 

language. Maybe not, but the compiler (or ODBC) gives you the opportunity to write 

cleaner programs, which means you finish sooner. Meanwhile, computers get faster 

every year. 

 

JDBC 

In an effort to set an independent database standard API for Java, Sun 

Microsystems developed Java Database Connectivity, or JDBC. JDBC offers a 

generic SQL database access mechanism that provides a consistent interface to a 

variety of RDBMSs. This consistent interface is achieved through the use of ―plug-in‖ 

database connectivity modules, or drivers.  

 If a database vendor wishes to have JDBC support, he or she must provide the 

driver for each platform that the database and Java run on.  

To gain a wider acceptance of JDBC, Sun based JDBC’s framework on 

ODBC. As you discovered earlier in this chapter, ODBC has widespread support on a 
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variety of platforms. Basing JDBC on ODBC will allow vendors to bring JDBC 

drivers to market much faster than developing a completely new connectivity 

solution.  

 JDBC was announced in March of 1996. It was released for a 90 day public 

review that ended June 8, 1996. Because of user input, the final JDBC v1.0 

specification was released soon after.  

             The remainder of this section will cover enough information about JDBC for 

you to know what it is about and how to use it effectively. This is by no means a 

complete overview of JDBC. That would fill an entire book.  

 

JDBC Goals 

Few software packages are designed without goals in mind. JDBC is one that, 

because of its many goals, drove the development of the API. These goals, in 

conjunction with early reviewer feedback, have finalized the JDBC class library into a 

solid framework for building database applications in Java.  

     The goals that were set for JDBC are important. They will give you some 

insight as to why certain classes and functionalities behave the way they do. The eight 

design goals for JDBC are as follows:  

 

1. SQL Level API 

       The designers felt that their main goal was to define a SQL interface for Java. 

Although not the lowest database interface level possible, it is at a low enough 

level for higher-level tools and APIs to be created. Conversely, it is at a high 

enough level for application programmers to use it confidently. Attaining this goal 

allows for future tool vendors to ―generate‖ JDBC code and to hide many of 

JDBC’s complexities from the end user.  

 

2. SQL Conformance 

    SQL syntax varies as you move from database vendor to database vendor. 

In an effort to support a wide variety of vendors, JDBC will allow any query 

statement to be passed through it to the underlying database driver. This allows 

the connectivity module to handle non-standard functionality in a manner that is 

suitable for its users.  
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3. JDBC must be implemental on top of common database interfaces  

     The JDBC SQL API must ―sit‖ on top of other common SQL level APIs. 

This goal allows JDBC to use existing ODBC level drivers by the use of a 

software interface. This interface would translate JDBC calls to ODBC and 

vice versa.  

4. Provide a Java interface that is consistent with the rest of the Java system 

    Because of Java’s acceptance in the user community thus far, the designers 

feel that they should not stray from the current design of the core Java system.  

5. Keep it simple 

    This goal probably appears in all software design goal listings. JDBC is no 

exception. Sun felt that the design of JDBC should be very simple, allowing for 

only one method of completing a task per mechanism. Allowing duplicate 

functionality only serves to confuse the users of the API.  

6. Use strong, static typing wherever possible 

          Strong typing allows for more error checking to be done at compile time; 

also, less errors appear at runtime.  

7. Keep the common cases simple 

         Because more often than not, the usual SQL calls used by the programmer 

are simple SELECT’s, INSERT’s, DELETE’s and UPDATE’s, these queries should be 

simple to perform with JDBC. However, more complex SQL statements should 

also be possible.  

 

Finally we decided to proceed the implementation using  Java Networking. 

And for dynamically updating the cache table we go for  MS Access database . 

     Java ha two things: a programming language and a platform. 

                 Java is a high-level programming language that is all of the following  

 

   Simple   Architecture-neutral 

   Object-oriented  Portable 

Distributed   High-performance 

   Interpreted  multithreaded 

   Robust   Dynamic 

   Secure 
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Java is also unusual in that each Java program is both compiled and 

interpreted. With a compile you translate a Java program into an intermediate 

language called Java byte codes the platform-independent code instruction is 

passed and run on the computer. 

 

Compilation happens just once; interpretation occurs each time the program is 

executed. The figure illustrates how this works. 

 

 

 

 

 

You can think of Java byte codes as the machine code instructions for the Java 

Virtual Machine (Java VM). Every Java interpreter, whether it’s a Java 

development tool or a Web browser that can run Java applets, is an 

implementation of the Java VM. The Java VM can also be implemented in 

hardware. 

 

 

 

Java byte codes help make ―write once, run anywhere‖ possible. You can 

compile your Java program into byte codes on my platform that has a Java 

compiler. The byte codes can then be run any implementation of the Java VM. For 

example, the same Java program can run Windows NT, Solaris, and Macintosh. 

 

 

Java 

Program 

Compilers 

Interpreter 

My Program 
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Networking 

 

   TCP/IP stack 

The TCP/IP stack is shorter than the OSI one: 

 

TCP is a connection-oriented protocol; UDP (User Datagram Protocol) 

is a connectionless protocol. 

 

    IP datagram’s 

The IP layer provides a connectionless and unreliable delivery system. It 

considers each datagram independently of the others. Any association 

between datagram must be supplied by the higher layers. The IP layer 

supplies a checksum that includes its own header. The header includes the 

source and destination addresses. The IP layer handles routing through an 

Internet. It is also responsible for breaking up large datagram into smaller 

ones for transmission and reassembling them at the other end. 
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  UDP 

UDP is also connectionless and unreliable. What it adds to IP is a 

checksum for the contents of the datagram and port numbers. These are used 

to give a client/server model - see later. 

 

 

   TCP 

TCP supplies logic to give a reliable connection-oriented protocol above 

IP. It provides a virtual circuit that two processes can use to communicate. 

   Internet addresses 

In order to use a service, you must be able to find it. The Internet uses an 

address scheme for machines so that they can be located. The address is a 32 

bit integer which gives the IP address. This encodes a network ID and more 

addressing. The network ID falls into various classes according to the size of 

the network address. 

   Network address 

Class A uses 8 bits for the network address with 24 bits left over for 

other addressing. Class B uses 16 bit network addressing. Class C uses 24 

bit network addressing and class D uses all 32. 

   Subnet address 

Internally, the UNIX network is divided into sub networks. Building 11 

is currently on one sub network and uses 10-bit addressing, allowing 1024 

different hosts. 

   Host address 

8 bits are finally used for host addresses within our subnet. This places a 

limit of 256 machines that can be on the subnet. 
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   Total address 

 

The 32 bit address is usually written as 4 integers separated by dots. 

 

 

   Port addresses 

A service exists on a host, and is identified by its port. This is a 16 bit 

number. To send a message to a server, you send it to the port for that 

service of the host that it is running on. This is not location transparency! 

Certain of these ports are "well known". 

 

   Sockets 

A socket is a data structure maintained by the system to handle network 

connections. A socket is created using the call socket. It returns an integer 

that is like a file descriptor. In fact, under Windows, this handle can be used 

with Read File and Write File functions. 

#include <sys/types.h> 

#include <sys/socket.h> 

int socket(int family, int type, int protocol); 

Here "family" will be AF_INET for IP communications, protocol will be 

zero, and type will depend on whether TCP or UDP is used. Two processes 

wishing to communicate over a network create a socket each. These are 

similar to two ends of a pipe - but the actual pipe does not yet exist. 
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SYSTEM DESIGN AND DEVELOPMENT 
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5.1  SOFTWARE MODEL OR ARCHITECTURE ANALYSIS: 

 

 System Development Life Cycle: 

                The Systems Development Life Cycle (SDLC), or Software Development 

Life Cycle in systems engineering, information systems and software engineering, is 

the process of creating or altering systems, and the models and methodologies that 

people use to develop these systems.  

               In software engineering the SDLC concept underpins many kinds of 

software development methodologies. These methodologies form the framework for 

planning and controlling the creation of an information system the software 

development process. 

 

 

 

 

 

 

 

 

 

http://en.wikipedia.org/wiki/Systems_engineering
http://en.wikipedia.org/wiki/Information_systems
http://en.wikipedia.org/wiki/Software_engineering
http://en.wikipedia.org/wiki/Methodologies
http://en.wikipedia.org/wiki/Software_development_methodologies
http://en.wikipedia.org/wiki/Software_development_process
http://en.wikipedia.org/wiki/Software_development_process
http://en.wikipedia.org/wiki/Software_development_process
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Systems development methodology 

            A Systems Development Life Cycle (SDLC) adheres to important phase  that 

are essential for developers, such as planning, analysis, design, and implementation.  

Waterfall model 

    The waterfall model is a sequential software development process, in which 

progress is seen as flowing steadily downwards (like a waterfall) through the phases 

of Conception, Initiation,  Design(validation), Construction , Testing and 

Maintenance. 

 

 

 

http://en.wikipedia.org/wiki/Planning
http://en.wikipedia.org/wiki/Analysis
http://en.wikipedia.org/wiki/Design
http://en.wikipedia.org/wiki/Implementation
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 Project planning, feasibility study: Establishes a high-level view of the 

intended project and determines its goals. 

 Systems analysis, requirements definition: Refines project goals into 

defined functions and operation of the intended application. Analyzes end-user 

information needs. 

 Systems design: Describes desired features and operations in detail, including 

screen layouts, business rules, process diagrams, pseudocode and other 

documentation. 

 Implementation: The real code is written here. 

 Integration and testing: Brings all the pieces together into a special testing 

environment, then checks for errors, bugs and interoperability. 

 Acceptance, installation, deployment: The final stage of initial development, 

where the software is put into production and runs actual business. 

 Maintenance: What happens during the rest of the software's life: changes, 

correction, additions, moves to a different computing platform and more. This, 

the least glamorous and perhaps most important step of all, goes on seemingly 

forever. 

           In the following example (see picture) these stage of the Systems Development 

Life Cycle are divided in ten steps from definition to creation and modification of IT 

work products: 

          The tenth phase occurs when the system is disposed of and the task performed 

is either eliminated or transferred to other systems. The tasks and work products for 

each phase are described in subsequent chapters. 
[6]

 

  

 

 

http://en.wikipedia.org/wiki/Systems_Development_Life_Cycle#cite_note-US_DJ03-5
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System analysis: 

          The goal of system analysis is to determine where the problem is in an attempt 

to fix the system. This step involves breaking down the system in different pieces to 

analyze the situation, analyzing project goals, breaking down what needs to be created 

and attempting to engage users so that definite requirements can be defined. 

Requirements analysis sometimes requires individuals/teams from client as well as 

service provider sides to get detailed and accurate requirements....often there has to be 

a lot of communication to and from to understand these requirements. Requirement 

gathering is the most crucial aspect as many times communication gaps arise in this 

phase and this leads to validation errors and bugs in the software program. 

Design: 

          In systems design the design functions and operations are described in detail, 

including screen layouts, business rules, process diagrams and other documentation. 

The output of this stage will describe the new system as a collection of modules or 

subsystems. 

          The design stage takes as its initial input the requirements identified in the 

approved requirements document. For each requirement, a set of one or more design 

elements will be produced as a result of interviews, workshops, and/or prototype 

efforts. 

            Design elements describe the desired software features in detail, and generally 

include functional hierarchy diagrams, screen layout diagrams, tables of business 

rules, business process diagrams, pseudocode, and a complete entity-relationship 

diagram with a full data dictionary. These design elements are intended to describe 

the software in sufficient detail that skilled programmers may develop the software 

with minimal additional input design. 

 

 

 

http://en.wikipedia.org/wiki/System_analysis
http://en.wikipedia.org/wiki/Work_breakdown_structure
http://en.wikipedia.org/wiki/Requirements_analysis
http://en.wikipedia.org/wiki/Systems_design
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Implementation 

          Modular and subsystem programming code will be accomplished during this 

stage. Unit testing and module testing are done in this stage by the developers. This 

stage is intermingled with the next in that individual modules will need testing before 

integration to the main project. 

Testing 

          The code is tested at various levels in software testing. Unit, system and user 

acceptance testings are often performed. This is a grey area as many different 

opinions exist as to what the stages of testing are and how much if any iteration 

occurs. 

Operations and maintenance:   

          The deployment of the system includes changes and enhancements before the 

decommissioning or sunset of the system. Maintaining the system is an important 

aspect of SDLC. As key personnel change positions in the organization, new changes 

will be implemented, which will require system . 

5.2 UML DIAGRAMS 

Class Diagram: 

 
           Class diagrams are widely used to describe the types of objects in a system and 

their relationships.  Class diagrams model class structure and contents using design 

elements such as classes, packages and objects.  Class diagrams describe three 

different perspectives when designing a system, conceptual, specification, and 

implementation.  These perspectives become evident as the diagram is created and 

help solidify the design. 

 

 

 

http://en.wikipedia.org/wiki/Software_testing
http://en.wikipedia.org/wiki/Software_deployment
http://en.wikipedia.org/wiki/Software_maintenance
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COMPONENT DIAGRAM: 

 

 

 

Sequence Diagram: 

           Sequence diagrams belong to a group of UML diagrams called Interaction 

Diagrams.  Sequence diagrams describe how objects interact over the course of time 

through an exchange of messages.  A single sequence diagram often represents the 

flow of events for a single use case.   

 

Instance:   An instance of a class shows a sample configuration of an object.  On the 

sequence diagram, each instance has a lifeline box underneath it showing it's 

existence over a period of time. 

Client Acyclic Path 
Configuration 

Server 
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Actor: An actor is anything outside the system that interacts with the system.  It could 

be a user or another system. 

Message: The message indicates communication between objects.  The order of 

messages from top to bottom on your diagram should be the order in which the 

messages occur.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Destination client File processing Router Path  
Configuration 

file Transmitting 

sending file to router 

Router failure 

Information to client 

Transferring file using back up  
Configuration 
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Collaboration Diagram: 

        Collaboration diagrams belong to a group of UML diagrams called Interaction 

Diagrams .  Collaboration diagrams, like Sequence Diagrams, show how objects 

interact over the course of time.  However, instead of showing the sequence of events 

by the layout on the diagram, collaboration diagrams show the sequence by 

numbering the messages on the diagram.  This makes it easier to show how the 

objects are linked together, but harder to see the sequence at a glance. 

Instance: 

           An instance of a class shows a sample configuration of an object.  On the 

sequence diagram, each instance has a lifeline box underneath it showing it's 

existence over a period of time. 

Lollipop Interface: 

           A lollipop interface is a shorthand syntax for a interface.  It shows the 

interface name without displaying the operations. 

Message: 

           The message indicates communication between objects.  The order of 

messages from top to bottom on your diagram should be the order in which the 

messages occur. 
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Use Case Diagram: 

           A use case diagram in the Unified Modeling Language (UML) is a type of 

behavioral diagram defined by and created from a Use-case analysis. Its purpose is to 

present a graphical overview of the functionality provided by a system in terms of 

actors, their goals , and any dependencies between those use cases. 

Actor 

          You can picture an actor as a user of the IT system, for example Mr. Steel or 

Mrs. Smith from check-in. Because individual persons are irrelevant for the model, 

they are abstracted. So the actors are called ―check-in employee‖ or ―passenger‖: 

 

           Actors represent roles that users take on when they use the IT system, e.g., the 

role of a check-in employee. One person can act in more than one role toward the IT 

system. It is important for the IT system in which role a person is acting. 

Client File  
Processing 

Destination 

Acyclic Path 

Configuration 

Router 

File  
Processing 

File received at  
Destination from  
Another router 
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         Therefore, it is necessary to log on to many IT systems in a certain role, for 

instance, as a normal user or as an administrator. In each case access to the 

appropriate functionalities (use cases) is granted. 

          Actors themselves are not part of the IT system. However, as employees they 

can be part of the business system (see Figure 4.5). 

Use Case 

          Use cases describe the interactions that take place between actors and IT 

systems during the execution of business processes: 

 

          A use case represents a part of the functionality of the IT system and enables 

the user (modeled as an actor) to access this functionality. 

         Anything that users would like to do with the IT system has to be made 

available as a use case (or part of a use case). Functionalities that exist in the IT 

system, but that are not accessed by means of use cases, are not available to users. 

          Even though the idea behind use cases is to describe interactions, flows of batch 

processing, which generally do not include interactions, can also be described as use 

cases. The actor of such a batch use case is then the one who initiates batch 

processing. For instance, generating check-in statistics would be a batch use case. 
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Relationships: 

Association 

          An association is a connection between an actor and a use case. An association 

indicates that an actor can carry out a use case. Several actors at one use case mean 

that each actor can carry out the use case on his or her own and not that the actors 

carry out the use case together: 

 

         According to UML, association only means that an actor is involved in a use 

case. We use associations in a restricted manner. 

Include Relationships 

        An include relationship is a relationship between two use cases: 

 

          

          It indicates that the use case to which the arrow points is included in the use 

case on the other side of the arrow. This makes it possible to reuse a use case in 

another use case. Figure 4.9 shows an example of this relationship. In the flow of the 

use case, express check-in is a point at which the use case generating boarding pass is 

included. This means that at this point the entire process generating boarding pass is 

carried out. 
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Sender

Receiver

File Processing

Acyclic Routing

Backup Configuration

Client side
information

 

ACTIVITY DIAGRAM: 

 
           Activity diagrams describe the workflow behavior of a system.  Activity 

diagrams are similar to state diagrams because activities are the state of doing 

something.  The diagrams describe the state of activities by showing the sequence of 

activities performed.  Activity diagrams can show activities that are conditional or 

parallel. 

           Activity diagrams should be used in conjunction with other modeling 

techniques such as interaction diagrams and state diagrams.  The main reason to use 

activity diagrams is to model the workflow behind the system being designed.  

Activity Diagrams are also useful for: analyzing a use case by describing what actions 

need to take place and when they should occur; describing a complicated sequential 

algorithm;  and modeling applications with parallel processes.  

http://atlas.kennesaw.edu/~dbraun/csis4650/A&D/UML_tutorial/state.htm
http://atlas.kennesaw.edu/~dbraun/csis4650/A&D/UML_tutorial/interaction.htm
http://atlas.kennesaw.edu/~dbraun/csis4650/A&D/UML_tutorial/state.htm
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Clients

Destination

Sending Files

Routers

 

 

5.3Data Flow Diagrams: 

 
          A graphical tool used to describe and analyze the moment of data through a 

system manual or automated including the process, stores of data, and delays in the 

system. Data Flow Diagrams are the central tool and the basis from which other 

components are developed.  The transformation of data from input to output, through 

processes, may be described logically and independently of the physical components 

associated with the system.  The DFD is also know as a data flow graph or a bubble 

chart.   
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          DFDs are the model of the proposed system. They clearly should show the 

requirements on which the new system should be built. Later during design activity 

this is taken as the basis for drawing the system’s structure charts.  The Basic 

Notation used to create a DFD’s are as follows: 

1. Dataflow: Data move in a specific direction from an origin to a    destination. 

 

2.  Process: People, procedures, or devices that use or produce (Transform) Data.  

The physical component is not identified.          

 

     

 

3. Source: External sources or destination of data, which may be People, programs, 

organizations or other entities. 

  

4. Data Store: Here data are stored or referenced by a process in the System. 
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 Context Analysis Diagram: 
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E-R DIAGRAMS: 

                   In software engineering, an entity-relationship model (ERM) is an 

abstract and conceptual representation of data. Entity-relationship modeling is a 

database modeling method, used to produce a type of conceptual schema or semantic 

data model of a system, often a relational database, and its requirements in a top-down 

fashion. Diagrams created by this process are called entity-relationship diagrams, 

ER diagrams, or ERDs. The definitive reference for entity-relationship modeling is 

Peter Chen's 1976 paper. However, variants of the idea existed previously, and have 

been devised subsequently. 

                  An entity may be defined as a thing which is recognized as being capable 

of an independent existence and which can be uniquely identified. An entity is an 

abstraction from the complexities of some domain. When we speak of an entity we 

normally speak of some aspect of the real world which can be distinguished from 

other aspects of the real world.
[3]

 

                    An entity may be a physical object such as a house or a car, an event such 

as a house sale or a car service, or a concept such as a customer transaction or order. 

Although the term entity is the one most commonly used, following Chen we should 

really distinguish between an entity and an entity-type. An entity-type is a category. 

An entity, strictly speaking, is an instance of a given entity-type. There are usually 

many instances of an entity-type. Because the term entity-type is somewhat 

cumbersome, most people tend to use the term entity as a synonym for this term. 

                   Entities can be thought of as nouns. Examples: a computer, an employee, 

a song, a mathematical theorem. 

                 A relationship captures how two or more entities are related to one another. 

Relationships can be thought of as verbs, linking two or more nouns. Examples: an 

owns relationship between a company and a computer, a supervises relationship 

between an employee and a department, a performs relationship between an artist and 

a song, a proved relationship between a mathematician and a theorem. 

 

http://en.wikipedia.org/wiki/Software_engineering
http://en.wikipedia.org/wiki/Data
http://en.wikipedia.org/wiki/Database_model
http://en.wikipedia.org/wiki/Conceptual_schema
http://en.wikipedia.org/wiki/Semantic_data_model
http://en.wikipedia.org/wiki/Semantic_data_model
http://en.wikipedia.org/wiki/Semantic_data_model
http://en.wikipedia.org/wiki/Relational_database
http://en.wikipedia.org/wiki/Top-down
http://en.wikipedia.org/wiki/Peter_Chen
http://en.wikipedia.org/wiki/Entity
http://en.wikipedia.org/wiki/Entity-relationship_model#cite_note-2
http://en.wikipedia.org/wiki/Noun
http://en.wikipedia.org/wiki/Verb
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5.4 SCREEN SHOTS: 
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TESTING AND IMPLEMENTATION 
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6.1 TESTING STRATAGIES: 
 

Testing concepts: 

 
      a.Testing 

 

b. Testing Methodologies 

 Black box Testing: 

 White box Testing. 

 Gray Box Testing. 

c. Level of Testing  

 Unit Testing. 

 Module Testing. 

 Integration Testing. 

 System Testing. 

 User Acceptance Testing. 

d. Types of Testing 

 Smoke Testing. 

 Sanitary Testing. 

 Regression Testing. 

 Re-Testing. 

 Static Testing. 

 Dynamic Testing. 

 Alpha-Testing. 

 Beta-Testing. 

 Monkey Testing. 

 Compatibility Testing. 

 Installation Testing. 

 Adhco Testing. 

 Etc…. 

 

 



                                                                              
 

                                                                                      54 

 

 

Testing: 

 The process of executing a system with the intent of finding an error. 

 Testing is defined as the process in which defects are identified, isolated, 

subjected for rectification and ensured that product is defect free in order to 

produce the quality product and hence customer satisfaction. 

 Quality is defined as justification of the requirements 

 Defect is nothing but deviation from the requirements 

 Defect is nothing but bug. 

 Testing --- The presence of bugs 

 Testing can demonstrate the presence of bugs, but not their absence 

 Debugging and Testing are not the same thing! 

 Testing is a systematic attempt to break a program or the AUT 

 Debugging is the art or method of uncovering why the script /program did  not 

execute properly. 

 

Testing Methodologies: 

 Black box Testing: is the testing process in which tester can perform testing 

on an application without having any internal structural knowledge of 

application. 

Usually Test Engineers are involved in the black box testing. 

 White box Testing: is the testing process in which tester can perform testing 

on an application with having internal structural knowledge. 

Usually The Developers are involved in white box testing. 

 Gray Box Testing: is the process in which the combination of black box and 

white box tonics’ are used. 
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Levels of Testing: 

 

 

 

Module1                  Module2                       Module3 

Units 

   
 

 Units 

   
 

 Units 

   
 

i/p       Integration   o/p i/p       Integration o/p 

 

 

System Testing: Presentation + business +Databases 

UAT: user acceptance testing 

 

STLC (SOFTWARE TESTING LIFE CYCLE) 

 

Test Planning: 

1. Test Planis defined as a strategic document which                                              

describes the procedure how to perform various testing on the total application 

in the most efficient way. 

2. This document involves the scope of testing, 

3. Objective of testing, 

4. Areas that need to be tested, 

5. Areas that should not be tested, 

6. Scheduling Resource Planning, 

7. Areas to be automated, various testing tools used…. 
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Test Development: 

1. Test case Development (check list) 

2. Test Procedure preparation (Description of the Test cases). 

1. Implementation of test cases. Observing the result. 

 

Result Analysis:         

1.  Expected value: is nothing but expected behavior Of application. 

2.   Actual value:  is nothing but actual behavior of application 

Bug Tracing:  Collect all the failed cases, prepare documents. 

Reporting:  Prepare document (status of the application) 

Types of Testing: 

Smoke Testing: is the process of initial testing in which tester looks for the 

availability of all the functionality of the application in order to perform detailed 

testing on them. (Main check is for available forms) 

Sanity Testing:  is a type of testing that is conducted on an application 

initially to check for the proper behavior of an application that is to check all the 

functionality are available before the detailed testing is conducted by on them. 

Regression Testing: is one of the best and important testing. Regression 

testing is the process in which the functionality, which is already tested before, is once 

again tested whenever some new change is added in order to check whether the 

existing functionality remains same. 

Re-Testing: is the process in which testing is performed on some functionality 

which is already tested before to make sure that the defects are reproducible and to 

rule out the environments issues if at all any defects are there. 

Static Testing: is the testing, which is performed on an application when it is 

not been executed. Ex: GUI, Document Testing 

Dynamic Testing: is the testing which is performed on an application when it 

is being executed. Ex: Functional testing. 

Alpha Testing: it is a type of user acceptance testing, which is conducted on 

an application when it is just before released to the customer. 
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Beta-Testing:   

                    it is a type of UAT that is conducted on an application when it is released 

to the customer, when deployed in to the real time environment and being accessed by 

the real time users. 

 

 

 Monkey Testing:  

                                  It is the process in which abnormal operations, beyond capacity 

operations are done on the application to check the stability of it in spite of the users 

abnormal behavior. 

Compatibility testing:  

                                      it is the testing process in which usually the products are 

tested on the environments with different combinations of databases (application 

servers, browsers…etc) In order to check how far the product is compatible with all 

these environments platform combination. 

Installation Testing:  

                                         it is the process of testing in which the tester try to install or 

try to deploy the module into the corresponding environment by following the 

guidelines produced in the deployment document and check whether the installation is 

successful or not. 

Adhoc Testing: 

                                        Adhoc Testing is the process of testing in which unlike the   

formal testing where in test case document is used, with out that test case   document 

testing can be done of an application, to cover that testing of the future which are not 

covered in that test case document. Also it is intended to perform GUI testing which 

may involve the cosmetic issues. 
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7.1 CONCLUSION 

 

       Distance-vector algorithms have advantages over link-statev algorithms, e.g., 

lower resource requirements and often greater stability by keeping the impact of 

changes local. However, the dependencies across nodes they induce can magnify the 

impact and duration of inconsistent decisions across nodes. These manifest 

themselves through transient loops and the counting-to-infinity problem described 

earlier. Devising mechanisms that overcome these limitations without affecting the 

intrinsic benefits of a distance-vector operation is, therefore, important. In this paper, 

we present a novel algorithm, Distributed Path Computation with Intermediate 

Variables (DIV), that achieves this by laying down a rule-set over existing routing 

algorithms and defining an efficient update mechanism for enforcing those rules; both 

are easy to implement. In addition, because DIV is not integrated with shortest-path 

computations, it can be used with any routing algorithm. When used with shortest-

path computation algorithms, DIV was shown to perform better than current 

alternatives, such as diffusing update algorithm (DUAL) (and, consequently, the 

protocols based on DUAL), both analytically and by simulation along various metrics. 

Another significant advantage of DIV is that it handles message losses and out-of-

sequence delivery, and allows nodes to adopt arbitrary policies for handling multiple 

overlapping updates, opening up the possibility of various optimizations. Finally, the 

rule-set and proof of correctness of DIV are intuitive, which should facilitate efficient 

(and correct) implementations. The benefits of an operation decoupled from shortest 

path computations was illustrated through the DIV-R algorithm. DIV-R assigns node 

values with the view of optimizing the network’s ―local repair‖ ability in the event of 

node (or link) failures. We believe this flexibility of DIV to have applicability in other 

environments. 
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