The OSI Reference Model

A protocol is a set of rules that determine the format and transmission of data.

OSI Reference Model - Open System Interconnection reference model. Network architectural model dev eloped by ISO International Organization for Standardization. 

The OSI reference model describes how information or data makes its way from application programs (such as spreadsheets) through a network medium (such as wires) to another application program located on another computer on a network

The International Organization for Standardization (ISO) created the OSI Reference Model (1984), to provide vendors with a set of standards ensuring greater compatibility and interoperability between the various types of network technologies.
The problem of moving information between computers is divided into seven smaller areas. Each of the seven problem areas is solved by a layer of the model. 

· Reduces complexity

· Standardizes Interfaces

· Facilitates modular engineering

· Ensures interoperable technology

The seven layers of the OSI reference model are: 

Physical layer - Layer 1, the physical layer defines the electrical, mechanical specifications for maintaining the physical link between end systems.
Data link layer - Layer 2, this layer provides reliable transit of data across a physical link. The data link layer is concerned with physical addressing, network topology, error notification, ordered delivery of frames.
Network layer - Layer 3, this layer provides connectivity and path selection between two end systems. The network layer is the layer at which routing occurs. Adds addressing to frames to form packets.
Transport layer - Layer 4, this layer is responsible for reliable network communication between end nodes. The transport layer provides the establishment, maintenance, and termination of virtual circuits, transport fault detection, recovery, and information flow control. Segments data for transmission and reassembles segmented to reform the received data stream.
Session layer - Layer 5, this layer establishes, manages, and terminates sessions between applications and manages data exchange between presentation layer entities.
Presentation layer - - Layer 6, this layer ensures that information sent by the application layer of one system will be readable by the application layer of another. 

Application - Layer 7, this layer provides services to applications (such as e-mail) that are outside of the OSI model. The application layer establishes the availability of intended communication partners, and establishes agreement on procedures for error recovery and data control.

Layer N to Layer N communication between computers is known as peer-to-peer communication. The unit of data exchanged between peer layers is called the Protocol Data Unit (PDU).
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All communications on a network originate at source, are sent to a destination. The information that is sent on a network is referred to as data or data packets. If one computer (Host A) wants to send data to another computer (Host B), the data first must be packaged by a process called encapsulation. Encapsulation wraps data with the necessary protocol information before network transit.

Therefore, as data packets moves down through the OSI model, it receives headers, trailers and other information.

On receiving the data bits, it passes the data packets up through the OSI model for the headers, trailers, etc to be removed by the appropriate layers.

The TCP/IP Reference Model

TCP/IP stands for Transport Control Protocol/Internet Protocol.

TCP/IP model has four layers.

Network Access Layer – Layer 1 & 2. The name of this layer is somewhat confusing. It is also called the host-to-network layer. Sometimes, it’s shown as two layers (data link and physical), as in the OSI model. The network access layer is concerned with all the issues that an IP packet requires to actually cross a physical link from one device to  directly connected one. It includes the LAN and WAN technology details, and all the details in the OSI physical and data link layers.

Internet Layer – Layer 3. The purpose of the Internet layer is to send source packets from any network on the internetwork and have them arrive at the destination independent of the path and networks they took to get there. The specific protocol that governs this layer is called the Internet Protocol (IP). Best path determination and packet switching occur at this layer. This layer maps to the OSI Network layer.

Transport Layer – Layer 4. The transport layer deals with the issues of reliability, flow control and retransmission. One of its protocols, the Transmission Control Protocol (TCP), provides excellent and flexible ways to create reliable, well-flowing, network communications. TCP is a connection-oriented protocol. It supports dialogues between source and destination while packaging application layer information into units called segments. Connection-oriented does not mean that a physical circuit exists between communicating computers (that would be circuit switching). This layer maps to the OSI Transport layer.

Application Layer – Layer 7. The designers of TCP/IP felt that the higher level protocols should include session and presentation layer details. They simply created an application layer that handles high level protocol issues of representation, encoding and dialog control. This layer maps to the OSI Application, Presentation and Session layers.













