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Abstract-The Open Systems Interconnection model (OSI) is a conceptual model that characterizes and 

standardizes the internal functions of a communication system by partitioning it into abstraction layers. The model is 

a product of the Open Systems Interconnection project at the International Organization for Standardization (ISO), 

maintained by the identification ISO/IEC 7498-1. 

The model groups communication functions into seven logical layers. A layer serves the layer above it and is served 

by the layer below it. For example, a layer that provides error-free communications across a network provides the 

path needed by applications above it, while it calls the next lower layer to send and receive packets that make up the 

contents of that path. Two instances at one layer are connected by a horizontal connection on that layer.The OSI 

model defines internetworking in terms of a vertical stack of seven layers. Upper layers of the OSI model represent 

software that implements network services like encryption and connection management. Lower layers of the OSI 

model implement more primitive, hardware-oriented functions like routing, addressing, and flow control. 

 

1. Introduction 

Instead of serving as protocol, the OSI model has become a teaching tool that shows how different tasks within a 

network should be handled in order to promote error-free data transmission.  

The open system interconnection model, better known as the OSI model, is a network map that was originally 

developed as a universal standard for creating networks. But instead of serving as a model with agreed-upon 

protocols that would be used worldwide, the OSI model has become a teaching tool that shows how different tasks 

within a network should be handled in order to promote error-free data transmission.  

These jobs are split into seven layers, each of which depends on the function’s “handed-off” from other layers. As a 

result, the OSI model also provides a guide for troubleshooting network problems by tracking them down to a 

specific layer. Here we’ll take a look at the layers of the OSI model and what functions they perform within a 

network.As a networking professional, there are two good reasons you must have a solid understanding of the OSI 

model: 

 The OSI model is widely used in networking literature. Data communication texts structure their presentations by 

the OSI model. 
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 Many software and hardware vendors use the OSI model as a guide for the development and documentation of 

products. When you understand the OSI model, you can quickly learn many different types of networking 

protocols, products, and services. 

Thus, the OSI model provides a logical structure to the rest of this course, and we will refer to it often. 

Description of OSI Model 

Description Of OSI Model-  

2. Layer 1: physical layer 
 

The physical layer, the lowest layer of the OSI model, is concerned with the transmission and reception of the 

unstructured raw bit stream over a physical medium. It describes the electrical/optical, mechanical, and functional 

interfaces to the physical medium, and carries the signals for all of the higher layers 

The physical layer has the following major functions: 

• It defines the electrical and physical specifications of the data connection. It defines the relationship between a 

device and a physical transmission medium (e.g., a copper orfiber optical cable). This includes the layout 

of pins, voltages, line impedance, cable specifications, signal timing, hubs, repeaters, network adapters, host 

bus adapters (HBA used in storage area networks) and more. 

• It defines the protocol to establish and terminate a connection between two directly connected nodes over 

a communications medium. 

• It may define the protocol for flow control. 

• It defines transmission mode i.e. simplex, half duplex, full duplex. 

• It defines topology. 

The physical layer of Parallel SCSI operates in this layer, as do the physical layers of Ethernet and other local-area 

networks, such as Token Ring, FDDI, ITU-T G.hn, and IEEE 802.11 (Wi-Fi), as well as personal area networks 

such as Bluetooth and IEEE 802.15.4. 

 

3. Layer 2: data link layer 

The data link layer provides node-to-node data transfer -- a reliable link between two directly connected nodes, by 

detecting and possibly correcting errors that may occur in the physical layer. The data link layer provides error-free 
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transfer of data frames from one node to another over the physical layer, allowing layers above it to assume virtually 

error-free transmission over the link The data link layer is divided into two sublayers: 

• Media Access Control (MAC) layer - responsible for controlling how devices in a network gain access to data 

and permission to transmit it. 

• Logical Link Control (LLC) layer - controls error checking and packet synchronization. 

The Point-to-Point Protocol (PPP) is an example of a data link layer in the TCP/IP protocol stack. 

The ITU-T G.hn standard, which provides high-speed local area networking over existing wires (power lines, phone 

lines and coaxial cables), includes a complete data link layerthat provides both error correction and flow control by 

means of a selective-repeat sliding-window protocol. 

 

4. Layer 3: network layer 

The network layer provides the functional and procedural means of transferring variable length data sequences 

(called datagrams) from one node to another connected to the same network. It translates logical network address 

into physical machine address. A network is a medium to which many nodes can be connected, on which every node 

has an address and which permits nodes connected to it to transfer messages to other nodes connected to it by 

merely providing the content of a message and the address of the destination node and letting the network find the 

way to deliver ("route") the message to the destination node. In addition to message routing, the network may (or 

may not) implement message delivery by splitting the message into several fragments, delivering each fragment by a 

separate route and reassembling the fragments, report delivery errors, etc. The network layer controls the operation 

of the subnet, deciding which physical path the data should take based on network conditions, priority of service, 

and other factors 

Datagram delivery at the network layer is not guaranteed to be reliable. 

A number of layer-management protocols, a function defined in the management annex, ISO 7498/4, belong to the 

network layer. These include routing protocols, multicast group management, network-layer information and error, 

and network-layer address assignment. It is the function of the payload that makes these belong to the network layer, 

not the protocol that carries them. . It provides:  
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• Routing: routes frames among networks. 

• Subnet traffic control: routers (network layer intermediate systems) can instruct a sending station to 

"throttle back" its frame transmission when the router's buffer fills up. 

• Frame fragmentation: if it determines that a downstream router's maximum transmission unit (MTU) size is 

less than the frame size, a router can fragment a frame for transmission and re-assembly at the destination 

station. 

• Logical-physical address mapping: translates logical addresses, or names, into physical addresses. 

• Subnet usage accounting: has accounting functions to keep track of frames forwarded by subnet 

intermediate systems, to produce billing information. 

 

5. Layer 4: transport layer 

The transport layer provides the functional and procedural means of transferring variable-length data sequences 

from a source to a destination host via one or more networks, while maintaining the quality of service functions. 

An example of a transport-layer protocol in the standard Internet stack is Transmission Control Protocol (TCP), 

usually built on top of the Internet Protocol (IP). 

The transport layer controls the reliability of a given link through flow control, segmentation/desegmentation, and 

error control. Some protocols are state- and connection-oriented. This means that the transport layer can keep track 

of the segments and retransmit those that fail. The transport layer also provides the acknowledgement of the 

successful data transmission and sends the next data if no errors occurred. The transport layer creates packets out of 

the message received from the application layer. Packetizing is a process of dividing the long message into smaller 

messages. 

OSI defines five classes of connection-mode transport protocols ranging from class 0 (which is also known as TP0 

and provides the fewest features) to class 4 (TP4, designed for less reliable networks, similar to the Internet). Class 0 

contains no error recovery, and was designed for use on network layers that provide error-free connections. Class 4 

is closest to TCP, although TCP contains functions, such as the graceful close, which OSI assigns to the session 

layer. Also, all OSI TP connection-mode protocol classes provide expedited data and preservation of record 

boundaries. Detailed characteristics of TP0-4 classes are shown in the following table 
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Feature name TP0 TP1 TP2 TP3 TP4 

Connection-oriented network Yes Yes Yes Yes Yes 

Connectionless network No No No No Yes 

Concatenation and separation No Yes Yes Yes Yes 

Segmentation and reassembly Yes Yes Yes Yes Yes 

Error recovery No Yes Yes Yes Yes 

Reinitiate connection
a
 No Yes No Yes No 

Multiplexing / demultiplexing over single virtual circuit No No Yes Yes Yes 

Explicit flow control No No Yes Yes Yes 

Retransmission on timeout No No No No Yes 

Reliable transport service No Yes No Yes Yes 

a
 If an excessive number of PDUs are unacknowledged. 

An easy way to visualize the transport layer is to compare it with a post office, which deals with the dispatch and 

classification of mail and parcels sent. Do remember, however, that a post office manages the outer envelope of 

mail. Higher layers may have the equivalent of double envelopes, such as cryptographic presentation services that 

can be read by the addressee only. Roughly speaking, tunneling protocols operate at the transport layer, such as 

carrying non-IP protocols such as IBM's SNA or Novell's IPX over an IP network, or end-to-end encryption 

with IPsec. While Generic Routing Encapsulation (GRE) might seem to be a network-layer protocol, if the 

encapsulation of the payload takes place only at endpoint, GRE becomes closer to a transport protocol that uses IP 
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headers but contains complete frames or packets to deliver to an endpoint. L2TP carries PPP frames inside transport 

packet. 

Although not developed under the OSI Reference Model and not strictly conforming to the OSI definition of the 

transport layer, the Transmission Control Protocol (TCP) and the User Datagram Protocol (UDP) of the Internet 

Protocol Suite are commonly categorized as layer-4 protocols within OSI. 

The transport layer provides: 

• Message segmentation: accepts a message from the (session) layer above it, splits the message into smaller 

units (if not already small enough), and passes the smaller units down to the network layer. The transport 

layer at the destination station reassembles the message. 

• Message acknowledgment: provides reliable end-to-end message delivery with acknowledgments. 

• Message traffic control: tells the transmitting station to "back-off" when no message buffers are available. 

• Session multiplexing: multiplexes several message streams, or sessions onto one logical link and keeps 

track of which messages belong to which sessions (see session layer). 

 

6. Layer 5: session layer 

The session layer controls the dialogues (connections) between computers. It establishes, manages and terminates 

the connections between the local and remote application. It provides for full-duplex, half-duplex, 

or simplex operation, and establishes check pointing, adjournment, termination, and restart procedures. The OSI 

model made this layer responsible for graceful close of sessions, which is a property of the Transmission Control 

Protocol, and also for session check pointing and recovery, which is not usually used in the Internet Protocol Suite. 

The session layer is commonly implemented explicitly in application environments that use remote procedure calls. 

Layer 6: presentation layer 

The presentation layer establishes context between application-layer entities, in which the application-layer entities 

may use different syntax and semantics if the presentation service provides a big mapping between them. If a 

mapping is available, presentation service data units are encapsulated into session protocol data units, and passed 

down the protocol stack. 

This layer provides independence from data representation (e.g., encryption) by translating between application and 

network formats. The presentation layer transforms data into the form that the application accepts. This layer 

formats and encrypts data to be sent across a network. It is sometimes called the syntax layer.
 

The presentation layer provides:  

• Character code translation: for example, ASCII to EBCDIC. 
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• Data conversion: bit order, CR-CR/LF, integer-floating point, and so on. 

• Data compression: reduces the number of bits that need to be transmitted on the network. 

• Data encryption: encrypt data for security purposes. For example, password encryption. 

The original presentation structure used the Basic Encoding Rules of Abstract Syntax Notation One (ASN.1), with 

capabilities such as converting an EBCDIC-coded text file to an ASCII-coded file, or serialization of objects and 

other data structures from and to XML. 

 

7. Layer 7: application layer 

 

The application layer is the OSI layer closest to the end user, which means both the OSI application layer and the 

user interact directly with the software application. This layer interacts with software applications that implement a 

communicating component. Such application programs fall outside the scope of the OSI model. Application-layer 

functions typically include identifying communication partners, determining resource availability, and 

synchronizing communication. When identifying communication partners, the application layer determines the 

identity and availability of communication partners for an application with data to transmit. When determining 

resource availability, the application layer must decide whether sufficient network or the requested communication 

exists. In synchronizing communication, all communication between applications requires cooperation that is 

managed by the application layer. This layer contains a variety of commonly needed functions:  

• Resource sharing and device redirection 

• Remote file access 

• Remote printer access 

• Inter-process communication 

• Network management 

• Directory services 

• Electronic messaging (such as mail) 

• Network virtual terminals 

8. Conclusion 

While the age-old concept of the network is foundational in virtually all areas of society, Computer Networks and 

Protocols have forever changed the way humans will work, play, and communicate. Forging powerfully into areas of 

our lives that no one had expected, digital networking is further empowering us for the future. New protocols and 

standards will emerge, new applications will be conceived, and our lives will be further changed and enhanced. 

While the new will only be better, the majority of digital networking's current technologies are not cutting-edge, but 

rather are protocols and standards conceived at the dawn of the digital networking age that have stood solid for over 

thirty years. 


