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Abstract— Distributed network of workstations are ready to do things at particular moment to become the primary computing 

infrastructure for science and technology. NOWs may dramatically improve virtual memory and file system performance, 

highly available, and scalable file storage and provide multiple CPUs for parallel computing. A distributed system is 

composed of a number of autonomous, processors, storage devices and database which interactively co-operate in order to 

achieve a common goal. Distributed system is a programming which facilitates and allows the use of a collection of 

workstations as a single integrated system. Distributed Computing offers advantages for improving availability and reliability 

through performance through parallelism and in addition flexibility, expansion and scalability of resources. 
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I. INTRODUCTION 

A workstation is a computer intended for individual use that is faster and more capable than a personal computer. It's useful 

for business or professional. Workstations and applications designed for them are used by small engineering companies, 

architects, graphic designers, and any organization, department, or individual that requires a faster microprocessor, a large 

amount of random access memory (RAM), and special features such as high-speed graphics adapters. Historically, in the 

1970’s the CPU were not very fast. Data used to be accessed from local disk which was slow and computation was not that 

intensive in nature. With the advancement in Very Large Scale Integrated (VLSI) circuits, but present day CPUs are very fast. 

Among the most successful makers of this kind of workstation are Sun Microsystems, Hewlett-Packard, DEC, and IBM. 

Workstations and PCs give better performance due to the effect of volume manufacturing on computer price to 

performance ratios and are preferred. But sometimes task at hand may be bigger than will feasibly run on a workstation in 

which case a supercomputer has to be used.  

II. COMMUNICATION NETWORKS 

A. No common physical clock 

This is an important assumption because it introduces the element of “distribution” in the system and gives rise to the inherent 

asynchronous amongst the processors. 

B. No shared memory 

This is a key feature that requires message-passing for communication. This feature implies the absence of the common 

physical clock  

C. Geographical separation 

The geographically wide spread part that the processors are, the more representative is the system of a distributed system. 

Recently, the network/cluster of workstations (NOW/COW) configuration connecting processors on a LAN is also being 

increasingly regarded as a small distributed system. This NOW configuration is becoming popular is now available. The 

Google search engine is based on the NOW architecture. 

D. Autonomy and heterogeneity 

The processors are “loosely coupled” in that they have different speeds and each can be running a different operating system. 

They are usually not part of a dedicated system, but cooperate with one another by offering services or solving a problem 

jointly. 

http://searchmobilecomputing.techtarget.com/definition/RAM
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Fig. 1: 

 
Fig. 2: 

III. CHALLENGES 

As the scope and scale of distributed systems and applications is extended the same and other challenges are likely to be 

encountered. In this section we describe the main challenges. 

A. Heterogeneity  

The Internet enables users to access services and run applications over a heterogeneous collection of computers and network. 

Although the Internet consists of many different sorts of network their differences are masked by the fact that all of the 

computers attached to them use the Internet protocols to communicate with one another. For example, the calls for 

exchanging messages in UNIX are different from the calls in Windows. Different programming languages use different 

representations for characters and data structures such as arrays and records.  

B. Openness 

The openness of a computer system is the characteristic that determines whether the system can be extended and re -

implemented in various ways. The openness of distributed systems is determined primarily by the degree to which new 

resource-sharing services can be added and be made available for use by a variety of client programs. 

1) To summarize: 

 Open systems are characterized by the fact that their key interfaces are published. 

 Open distributed systems are based on the provision of a uniform communication mechanism and published 

interfaces for access to shared resources. 

C. Security 

Many of the information resources that are made available and maintained in distributed systems have a high intrinsic value 

to their users. Their security is therefore of considerable importance. Security for information resources has three 

components: 
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Confidentiality (protection against disclosure to unauthorized individuals), integrity (protection against alteration or 

corruption), and availability (protection against interference with the means to access the resources). 

In a distributed system, clients send requests to access data managed by servers, which involves sending information 

messages over a network. For example:  

1) A doctor might request access to hospital patient data or send additions to that data. 

2) In electronic commerce and banking, users send their credit card numbers across the Internet. In both examples, the 

challenge is to send sensitive information in a message over a network in a secure manner. But security is not just a 

matter of concealing the contents of messages – it also involves knowing for sure the identity of the user or other agent 

on whose behalf a message was sent. In the first example, the server needs to know that the user is really a doctor, and in 

the second example, the user needs to be sure of the identity of the shop or bank with which they are dealing. The second 

challenge here is to identify a remote user or other agent correctly. Both of these challenges can be met by the use of 

encryption techniques developed for this purpose.  

D. Scalability  

Distributed systems operate effectively and efficiently at many different scales, ranging from a small intranet to the Internet. 

A system is described as scalable if it will remain effective when there is a significant increase in the number of resources and 

the number of users. The number of computers and servers in the Internet has increased dramatically.  

IV. CLASSIFYING NETWORKS BY THEIR GEOGRAPHY 

Networks are frequently classified according to the geographical boundaries the network spans. Two basic geographical 

designations for networks—local area network (LAN) and wide area network (WAN)—are the most common. A third 

designation, metropolitan area network (MAN), is also used, although its use has become clouded (because it might not be a 

clear-cut classification anymore) as networks continue connecting to the Internet. These three classifications, unlike the other 

methods used to describe networks, are based upon the specific levels of technology they use when going from one level to 

the other.  

A. Local Area Network (LAN) 

If the network is contained within a relatively small area, such as a class room, school, or single building, as shown in, it is 

commonly referred to as local area network (LAN).This type of network has the lowest cost and least overall capability of the 

three geographic classifications. Because the pieces of equipment in a LAN are in relatively close proximity, LANs are 

inexpensive to install. Despite their decreased capability, however, their closeness and resultant low costs typically result in 

the use of the fastest technology on a LAN. Thus, this network classification usually has the highest speed components and 

fastest communications equipment before the other network classifications see such equipment using the same speeds. This is 

because it takes less overall investment to get the smaller network running the faster equipment. LANs, therefore, are 

commonly considered the building blocks for creating larger networks. 

B. Metropolitan Area Network (MAN) 

As the computers get further apart, a LAN becomes more difficult to install, and additional measures such as additional 

communications equipment may need to be employed. area network (MAN)Although this term is beginning to lose its 

popular use, the concept of the network outgrowing its local confines and requiring addition resources still applies. Much of 

the same technology, such as the fast networking components and communications equipment used in LANs, can be used in 

MANs, but more are required, so this classification is not quite as technologically advanced as are LANs. Although the 

speeds achieved in a MAN are typically as high as in a LAN, it requires high-speed connections, such as fibre optics. 

Increasing the distance and the technology levels increases the relative installation and operation costs of MAN. 

C. Wide Area Network (WAN) 

The MAN outgrows its usefulness when the network must expand beyond the confines of the typical metropolitan area. When 

the network spans a larger area, it is classified as wide area network(WAN) .Because of the extensive distances over which 

WANs communicate, they use long-distance telecommunications networks for their connections, which increases the costs of 

the network. The Internet is just a giant WAN. 

V. CLASSIFYING NETWORKS BY COMPONENT ROLES 

Another method used to classify networks focuses on the roles the networked computers play in the network’s operation, and 

more specifically on which computer controls that operation. There are two basic types of role classification for networks—

peer-to-peer networks and server-based networks. The difference between the two revolves around which computer is in 

charge of the network. A third classification, client-based networks, has come into existence because of the increased 

capabilities of the typical client computer. 

A. Peer-to-Peer Networks 

A peer is considered an equal. All computers on a peer-to-peer network can be considered equals, That is to say, no one 

computer is in charge other network’s operation. Each computer controls its own information and is capable of functioning as 

either a client or a server depending on which is needed at the time.  Peer-to-peer networks are popular as home networks and 
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for use in small companies because they are inexpensive and easy to install. Most operating systems(the software that runs the 

basic .Computer functionality)come with peer-to-peer networking capability built in. The only other cost involved with 

setting up a peer-to-peer network comes into play if a computer does not have a network interface card, or NIC (the de- vice 

that physically connects your computer to your network’s cabling), already installed. 

B. Server-Based Networks 

Unlike peer-to-peer networks that operate without central control and are difficult to secure, a server-based network offers 

centralized control and is designed for secured operations. While there are still both clients and servers on a server-based 

network, a dedicated server controls the network. A dedicated server is one that, for all practical purposes, operates solely as a 

server. A dedicated server on a server-based network services its network clients by storing data, applications, and other 

resources, and then providing access to those resources when called for by a client. When a client requests are source such as 

a document, the server sends the whole resource (the document)over the network to the client, where it is processed and later 

returned to the server for continued storage. 

C. Client-Based Networks 

Client-based networks are a further refinement to the concept of a server-based network that relieves the heavy burden on the 

network’s capacity resulting from frequent server performed transactions. A client-based network takes better advantage of 

the server’s powerful processors and of the increasingly powerful computers used in typical workstations. A client-based 

network utilizes a client workstation’s power in processing some functions locally while requesting additional processing 

from a server whenever it is needed for increased speed. Client-based network servers process requests from clients and 

return just the results, rather than sending the original resource to the client to be processed and returned after computations 

are complete.  

VI. INTRODUCING BASIC NETWORK CONCEPTS 

A. Why NOW Now ? 

The idea of using idle resources over a network has been around nearly since computers became networked, and parallel 

computing on clusters of workstations is hardly  new. What is new is the convergence of technologies and systems concepts 

that together make NOWs more attractive than ever before. 

Switched local area networks allow bandwidth to scale with the number of processors and low overhead 

communication protocols have made it possible to do very fast communication over a LAN. These technologies have been 

proven in MPP systems that span several tens of meters. They are emerging in the LAN arena, with  ATM and other recent 

alternatives, including the Myrinet  presented in this issue. Workstations have become extraordinarily powerful. The key to 

doing so is the network hardware and software. 

B. The I/O bottleneck 

Processors are getting much faster, but disks are improving mostly in capacity, not performance. If current trends continue, 

further increases in processor performance will  yield little improvement for the end-user, since more and more of the time 

will be spent waiting for I/O. NOWs offer another alternative. A huge pool of memory potentially exists on the network; this 

memory can be accessed far more quickly than local disk Furthermore, when I/Os are required, they can be striped across 

multiple workstation disks, much as in a RAID. The key enabling technology is again the network. 

There has been an increasing interest in the use of clusters of workstations connected together by high speed 

networks for solving large computation-intensive problems. The trend is mainly driven by the cost€  effectiveness of such 

systems as compared to large multiprocessor systems with tightly coupled processors and memories. Parallel computing on a 

cluster of workstations connected together by high speed networks has given rise to a range of hardware and network related 

issues on any given platform. Load balancing, inter-processor communication, and transport protocol for such machines are 

being widely studied. With the availability of cheap personal computers, workstations and networking devices, the recent 

trend is to connect a number of such workstations to solve computation-intensive tasks in parallel on such clusters. The 

workstations can be connected using different network technologies such as€  the shelf devices like Ethernet to specialized 

networks. Such networks and the associated software and protocols introduce latency and throughput limitations thereby 

increasing the execution time of cluster based computation. Researchers are engaged in designing algorithms and protocols to 

minimize the effect of this latency. 

VII. CONCLUSION 

The challenge is to provide a congenial computing atmosphere for the interactive user and allowing the demanding tasks to 

use resources available in the network. ATM LANs are used to cope up with the networking demands of the NOWs. 

Hundreds of nodes on a distributed network can be supported due to the scalability of the ATM networks. 

Though distributed computing networks, is still in the infant stages of its development, some research organizations 

have gone ahead and coupled several hundreds of workstations reaching across the LAN borders and successfully running a 

wide area network across continents. 

Distributed computing networks research holds a lot of promise and there is a lot of prospect for researchers and 

expectations are high in this area, keeping the benefits in mind. 
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