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Abstract 

     The OSI Reference Model is valuable as a tool for explaining how networks function, for describing the 

relationships between different networking technologies and protocols. To accomplish this, the model relies 

on a number of important concepts and terms a discussion of how the model uses layers. This is perhaps the 

single most important of all model concepts. We then talk about some of the notation and jargon you are 

likely to see in general discussions of the model. We are defined in more detail what interfaces and 

protocols are in the context of the model. We are explaining the important concept of data encapsulation 

and the terminology used to refer to massages in the OSI Reference Model: Protocol data units and service 

data units. 
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Introduction  

The International Organization for Standardization (ISO) developed the Open Systems Interconnect 

(OSI) model, illustrated below, during the late 1970. Eighty- three countries participated in the definition 

and acceptance of the international communications definition. The European Community's (EC) decision to 

use the OSI Model as a basis for integrating the information systems from each member country is an 

example of the economic impact that can be wielded by a technology definition. The expansion of Internet 

technologies has made the global economy accessible to anyone who wants to reach out and grasp it. 

Understanding the connectivity issues that the OSI model addresses will make you a stronger competitor 
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because you will be able to leverage the available tools and technologies from an end-to-end perspective. 

While a number of companies have endorsed and agreed to apply this model within their own products, few 

follow its guidelines exactly. Some use their own networking model, most of which closely parallel the OSI 

standard. Still, it is a helpful tool, allowing a common point of reference for discussing network devices and 

concepts. 

The Open Systems Interconnection (OSI) model is conceptual that characterizes and standardizes the 

internal functions of communication by partitioning it into abstraction layers. The model is a product of 

the Open Systems Interconnection project at the International Organization for Standardization (ISO). The 

model group’s similar communication functions into one of 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. 

History 

Work on a layered model of network architecture was started and the International Organization for 

Standardization (ISO) began to develop its OSI framework architecture. OSI had two major components: 

an abstract model of networking, called the Basic Reference Model or seven-layer model, and a set of 

specific protocols. 

The concept of a seven-layer model was provided by the work of Charles Bachman, Honeywell 

Information Services. Various aspects of OSI design evolved from experiences with the ARPANET, the 

fledgling Internet, NPLNET, EIN, CYCLADES network and the work in IFIP WG6.1. The new design was 

documented in ISO 7498 and its various addenda. In this model, a networking system was divided into 

layers. Within each layer, one or more entities implement its functionality. Each entity interacted directly 

only with the layer immediately beneath it, and provided facilities for use by the layer above it. 
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Protocols enabled an entity in one host to interact with a corresponding entity at the same layer in 

another host. Service definitions abstractly described the functionality provided to an (N)-layer by an (N-1) 

layer, where N was one of the seven layers of protocols operating in the local host. 

The OSI standards documents are available from the ITU-T as the X.200-series of 

recommendations. Some of the protocol specifications were also available as part of the ITU-T X series. The 

equivalent ISO and ISO/IEC standards for the OSI model were available from ISO, but only some of them 

without fees.  

The Need for Standards 

• Over the past couple of decades many of the networks that were built used different hardware and software 

implementations, as a result they were incompatible and it became difficult for networks using different 

specifications to communicate with each other. 

• To address the problem of networks being incompatible and unable to communicate with each other, the 

International Organization for Standardization (ISO) researched various network schemes. 

• The ISO recognized there was a need to create a NETWORK MODEL that would help vendors create 

interoperable network implementations. 
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Description of OSI Layers 

According to recommendation X.200, there are seven layers, labelled 1 to 7, with layer 1 at the 

bottom. 

OSI Model 

  Data unit Layer Function 

Host 
Layers 

Data 

7. Application Network process to application 

6. Presentation 

Data representation, encryption 
and decryption, convert 
machine dependent data to 
machine independent data 

5. Session 
Interhost communication, 
managing sessions between 
applications 

Segments 4. Transport 

Reliable delivery of packets 
between points on a network. 

Media 
Layers 

Packet/Datagram 3. Network 

Addressing, routing and (not 
necessarily reliable) delivery of 
datagram’s between points on a 
network. 

Bit/Frame 2. Data link 

A generally reliable direct 
point-to-point data connection. 

Bit  1. Physical 

A (not necessarily reliable) 
direct point-to-point data 
connection. 

At each level, two entities (N-entity peers) interact by means of the N protocol by 

transmitting protocol data units (PDU). 

A service data unit (SDU) is a specific unit of data that has been passed down from an OSI layer to a 

lower layer, and which the lower layer has not yet encapsulated into a protocol data unit (PDU). An SDU is 

a set of data that is sent by a user of the services of a given layer, and is transmitted semantically unchanged 

to a peer service user. 
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The SDU at a layer N becomes the PDU of layer N-1. In effect the SDU is the 'payload' of a given 

PDU. That is, the process of changing an SDU to a PDU consists of an encapsulation process, performed by 

the lower layer. All the data contained in the SDU becomes encapsulated within the PDU. The layer N-1 

adds headers or footers, or both, to the SDU, transforming it into a PDU of layer N-1. The added headers or 

footers are part of the process used to make it possible to get data from a source to a destination. 

 

Layer 1: physical layer 

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 or fiber optical cable). This 

includes the layout of pins, voltages, lineimpedance, 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 communications medium. 

• It may define the protocol for flow control. 

• It defines a protocol for the provision of a (not necessarily reliable) connection between two directly 

connected nodes, and the Modulation or conversion between the representation of digital data in user 

equipment and the corresponding signals transmitted over the physical communications channel. This 

channel can involve physical cabling (such as copper and optical) or a wireless radio link. 

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, as well as personal area 

networks such as Bluetooth and IEEE 802.15.4. 

 

“KNOWLEDGE LIBRARIAN”- AN INTERNATIONAL PEER REVIEWED BILINGUAL E-JOURNAL OF LIBRARY 
AND INFORMATION SCIENCE 

Volume: 01, Issue: 01, Sept. – Oct. 2014       eISSN NO. 2394-2479 

www.klibjlis.com                                                                                                                                                              Page | 46  

 

Layer 2: data link layer 

The data link layer provides a reliable link between two directly connected nodes, by detecting and 

possibly correcting errors that may occur in the physical layer. 

As its name suggests, this layer is concerned with the linkages and mechanisms used to move data 

about the network, including the topology, such as Ethernet or Token Ring, and deals with the ways in 

which data is reliably transmitted. 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 layer which provides both error 

correction and flow control by means of selective Sliding Window Protocol. 

 

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. 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. 

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. 
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Layer 4: transport layer 

The transport layer provides the reliable sending of data packets between nodes (with addresses) 

located on a network, providing reliable data transfer services to the upper layers. 

An example of a transport layer protocol in the standard Internet protocol stack is TCP, usually built on top 

of the IP protocol. 

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 least 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.  

 

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 
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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 

mapping between them. If a mapping is available, presentation service data units are encapsulated into 

session protocol data units, and passed down the TCP/IP 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 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. 

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 
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whether sufficient network or the requested communication exists. In synchronizing communication, all 

communication between applications requires cooperation that is managed by the application layer.  

Conclusion –  

There was no standard for networks in the early days and as a result it was difficult for networks to 

communicate with each other.  The International Organization for Standardization (ISO) recognized this, 

and researched various network schemes, and in 1970 introduced the Open Systems Interconnection (OSI) 

reference model.  The OSI reference model has standards which ensure vendors greater compatibility and 

interoperability between various types of network technologies. It is organizes network functions into seven 

numbered layers. • Each layer provides a service to the layer above it in the protocol specification and 

communicates with the same layer’s software or hardware on other computers.  Layers 1-4 are concerned 

with the flow of data from end to end through the network and Layers 5-7 are concerned with services to the 

applications. 
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