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Abstract: 

Network Architecture is the complete framework of an organization's computer network. It refers to the design of a 

communications network & is a framework for the specification of a network's physical components and their 

functional organization and configuration,its operational principles and procedures, as well as data formats used in 

its operation. It basically refers to the layout of the network, consisting of the hardware, software, connectivity, 

communication protocols and mode of transmission, such as wired or wireless. There are many communication 

protocols used in the networking technology. It is important to know about the network architecture as networks 

play a very important role in today's world. 
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I. Introduction 

The network architecture of the Internet is predominantly expressed by its use of the Internet Protocol Suite, rather 

than a specific model for interconnecting networks or nodes in the network, or the usage of specific types of 

hardware links. Network Architecture provides the detail overview of a network. Know about the types of network 

classified according to the areas covered such as LAN, MAN and WAN. Learn about the network topologies 

categorized according to the layout of equipments and computers such as star, loop, bus, or mesh topologies. It is 

used to classify all the network layers step-by-step in logical form by describing each step in detail. It is also based 

on the complete working definitions of the protocols. 

The architecture is emphasized in a distributed computing environment and its complexity cannot be understood 

without a framework. Therefore there is a need to develop applications or methods to layout an overview of a 

network. Network architecture, is the logical and structural layout of the network consisting of transmission 

equipment, software and communication protocols and infrastructure (wired or wireless) transmission of data and 

connectivity between components. Modules often interact in a hierarchy. A network is designed as a hierarchical or 

layered architecture in which every module or layer provides services to the upper layer. Users, sitting at the top 

layer of the network, communicate as if there is a virtual link between them, and need not be aware of the details of 

the network.  
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II. Network Topology 

 

Network topology is the arrangement of the various elements (links, nodes, etc.) of a computer network. Essentially, 

it is the topological structure of a network and may be depicted in two ways. The two basic categories of network 

topologies are: physical topologies and logical topologies. The cabling layout used to link devices is the physical 

topology of the network. This refers to the layout of cabling, the locations of nodes, and the interconnections 

between the nodes and the cabling.  

The physical topology of a network is determined by the capabilities of the network access devices and media, the 

level of control or fault tolerance desired, and the cost associated with cabling or telecommunications circuits. 

 

Basically there are 4 different network topologies: 

-star network 

- bus or line network 

-a loop or ring network 

-a mesh network. 

Star Network: 

A star network is a local area network (LAN) in which all nodes (workstations or other devices) are directly 

connected to a common central computer. Every workstation is indirectly connected to every other through the 

central computer. In some star networks, the central computer can also operate as a workstation. 

The network does not necessarily have to resemble a star to be classified as a star network, but all of the nodes on 

the network must be connected to one central device. 

 

All traffic that traverses the network passes through the central hub. The hub acts as a signal repeater. The star 

topology is considered the easiest topology to design and implement. An advantage of the star topology is the 

simplicity of adding additional nodes. The primary disadvantage of the star topology is that the hub represents a 

single point of failure. 

Bus Network: 

In local area networks where bus topology is used, each node is connected to a single cable. Each computer or server 

is connected to the single bus cable. A signal from the source travels in both directions to all machines connected on 

the bus cable until it finds the intended recipient. If the machine address does not match the intended address  for the 

data, the machine ignores the data. Alternatively referred to as a line topology, a bus topology is a network setup 

where each computer and network device are connected to a single cable or backbone. 

 

Bus networks are useful in small networks (like those setup in a small offices) and have the advantage of using less 

cable. Their main disadvantage is that if any segment of the network fails, all transmissions do as well. Below is a 

visual example of a simple computer setup on a network using the bus topology. 

Ring Network: 

Alternatively referred to as a ring network, ring topology is a computer network configuration where the devices are 

connected to each other in a circular shape. Each packet is sent around the ring until it reaches its final destination. 

Today, the ring topology is seldom used. The network is dependent on the ability of the signal to travel around the 

ring. When a device sends data, it must travel through each device on the ring until it reaches its destination. 
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Every node is a critical link. In a ring topology, there is no server computer present; all nodes work as a server and 

repeat the signal. The disadvantage of this topology is that if one node stops working, the entire network is affected 

or stops working. 

Mesh Network: 

A network setup where each computer and network device is interconnected with one another, allowing for most 

transmissions to be distributed, even if one of the connections go down. This topology is not commonly used for 

most computer networks as it is difficult and expensive to have redundant connection to every computer. However, 

this topology is commonly used for wireless networks. 

 

The value of fully meshed networks is proportional to the exponent of the number of subscribers, assuming that 

communicating groups of any two endpoints, up to and including all the endpoints, is approximated by Reed's Law. 

III. OSI MODEL: 

The OSI, or Open System Interconnection, model defines a networking framework to implement protocols in seven 

layers. Control is passed from one layer to the next, starting at the application layer in one station, and proceeding to 

the bottom layer, over the channel to the next station and back up the hierarchy. It is a way of sub-dividing a 

communications system into smaller parts called layers. A layer is a collection of similar functions that provide 

services to the layer above it and receives services from the layer below it. 

The 7 layers of the OSI model are as follows: 

Physical        (Layer 1) 

Data Link      (Layer 2) 

Network        (Layer 3) 

Transport      (Layer 4) 

Session         (Layer 5) 

Presentation  (Layer 6) 

Application   (Layer 7) 

 

Physical Layer (Layer 1) 

This layer conveys the bit stream - electrical impulse, light or radio signal -- through the network at the electrical 

and mechanical level. It provides the hardware means of sending and receiving data on a carrier, including defining 

cables, cards and physical aspects. Fast Ethernet, RS232, and ATM are protocols with physical layer components. 

Layer 1 Physical examples include Ethernet, FDDI, B8ZS, V.35, V.24, RJ45. 
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Data Link (Layer 2) 

At this layer, data packets are encoded and decoded into bits. It furnishes transmission protocol knowledge and 

management and handles errors in the physical layer, flow control and frame synchronization. The data link layer is 

divided into two sub layers: The Media Access Control (MAC) layer and the Logical Link Control (LLC) layer. The 

MAC sub layer controls how a computer on the network gains access to the data and permission to transmit it. The 

LLC layer controls frame synchronization, flow control and error checking. 

Layer 2 Data Link examples include PPP, FDDI, ATM, IEEE 802.5/ 802.2, IEEE 802.3/802.2, HDLC, Frame Relay.  

Network (Layer 3) 

This layer provides switching and routing technologies, creating logical paths, known as virtual circuits, for 

transmitting data from node to node. Routing and forwarding are functions of this layer, as well as addressing, 

internetworking, error handling, congestion control and packet sequencing. 

Layer 3 Network examples include AppleTalk DDP, IP, IPX. 

Transport (Layer 4) 

This layer provides transparent transfer of data between end systems, or hosts, and is responsible for end-to-end 

error recovery and flow control. It ensures complete data transfer. 

Layer 4 Transport examples include SPX, TCP, UDP. 

Session (Layer 5) 

This layer establishes, manages and terminates connections between applications. The session layer sets up, 

coordinates, and terminates conversations, exchanges, and dialogues between the applications at each end. It deals 

with session and connection coordination. 

Layer 5 Session examples include NFS, NetBios names, RPC, SQL. 

Presentation (Layer 6) 

This layer provides independence from differences in data representation (e.g., encryption) by translating from 

application to network format, and vice versa. The presentation layer works to transform data into the form that the 

application layer can accept. This layer formats and encrypts data to be sent across a network, providing freedom 

from compatibility problems. It is sometimes called the syntax layer. 

Layer 6 Presentation examples include encryption, ASCII, EBCDIC, TIFF, GIF, PICT, JPEG, MPEG, MIDI. 

Application (Layer 7) 

This layer supports application and end-user processes. Communication partners are identified, quality of service is 

identified, user authentication and privacy are considered, and any constraints on data syntax are identified. 

Everything at this layer is application-specific. This layer provides application services for file transfers, e-mail, and 

other network software services. Telnet and FTP are applications that exist entirely in the application level. Tiered 

application architectures are part of this layer. 
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IV. Distributed Computing 

A type of computing in which different components and objects comprising an application can be located on 

different computers connected to a network. So, for example, a word processing application might consist of an 

editor component on one computer, a spell-checker object on a second computer, and a thesaurus on a third 

computer. In some distributed computing systems, each of the three computers could even be running a different 

operating system.  One of the requirements of distributed computing is a set of standards that specify how objects 

communicate with one another. There are currently two chief distributed computing standards: CORBA and DCOM. 

Other networks contain various elements of these two classical types to make them suitable for various types of 

applications. Recently the context aware network, which is a synthesis of two, has gained much interest with its 

ability to combine the best elements of both. Network architecture is a broad plan that specifies everything necessary 

for two application programs on different networks on an Internet to be able to work together effectively. 

 

V. Types of Networks: 

LAN (Local Area Network) 

A LAN connects network devices over a relatively short distance. A networked office building, school, or home 

usually contains a single LAN, though sometimes one building will contain a few small LANs (perhaps one per 

room), and occasionally a LAN will span a group of nearby buildings. In TCP/IP networking, a LAN is often but not 

always implemented as a single IP subnet. In addition to operating in a limited space, LANs are also typically 

owned, controlled, and managed by a single person or organization. They also tend to use certain connectivity 

technologies, primarily Ethernet and Token Ring. 

 

A local area network (LAN) is a computer network that interconnects computers within a limited area such as a 

home, school, computer laboratory, or office building, using network media. The defining characteristics of LANs, 

in contrast to wide area networks (WANs), include their smaller geographic area, and non-inclusion of leased 

telecommunication lines. 
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WAN (Wide Area Network) 

A wide area network (WAN) is a network that covers a broad area (i.e., any telecommunications network that links 

across metropolitan, regional, national or international boundaries) using leased telecommunication lines. Business 

and government entities use WANs to relay data among employees, clients, buyers, and suppliers from various 

geographical locations. A WAN is a geographically-dispersed collection of LANs. A network device called a router 

connects LANs to a WAN. 

 

In IP networking, the router maintains both a LAN address and a WAN address. A WAN differs from a LAN in 

several important ways. Most WANs (like the Internet) are not owned by any one organization but rather exist under 

collective or distributed ownership and management. WANs tend to use technology like ATM, Frame Relay and 

X.25 for connectivity over the longer distances. 

 

MAN (Metropolitan Area Network) 

A MAN is optimized for a larger geographical area than a LAN, ranging from several blocks of buildings to entire 

cities. MANs can also depend on communications channels of moderate-to-high data rates. A MAN might be owned 

and operated by a single organization, but it usually will be used by many individuals and organizations. 

 

A Metropolitan Area Network (MAN) is a large computer network that spans a metropolitan area or campus. Its 

geographic scope falls between a WAN and LAN. MANs provide Internet connectivity for LANs in a metropolitan 

region, and connect them to wider area networks like the Internet. MANs might also be owned and operated as 

public utilities. They will often provide means for inter networking of local networks. 

 

 

 

 

 



IJRIT International Journal of Research in Information Technology, Volume 3, Issue 4, April 2015, Pg. 321-328 

 

Manjeet Saini, IJRIT-327 

 

 

 
IAN(Internet Area Network) 

 
An Internet area network (IAN) is a concept for a communications network that connects voice and data endpoints 

within a cloud environment over IP, replacing an existing local area network (LAN), wide area network (WAN) or 

the public switched telephone network (PSTN). 

 

Seen by proponents as the networking model of the future, an IAN securely connects endpoints through the public 

Web, so that they can communicate and exchange information and data without being tied to a physical location. 
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