The OSI Model (ISO 7498, 1984)

The Model

· Hierarchical layered architecture

· Decomposes complex communication tasks to manageable modules

· Changes in one layer do not require changes in other layers

· Each layer (except the lowest) relies on the next lower layer to perform more primitive functions and hide the details of those functions.

· Solves heterogeneous computer communication problems.

Standardization within the OSI Framework

· Within the model, one or more protocol standards can be developed

· The model defines in general terms the functions to be performed at that layer

Standardization required in each layer
· Protocol specification: Two entities at the same layer in different systems interact by means of a protocol. This includes the format of the protocol data units (PDUs) exchanged, the semantics of all fields, and the allowable sequence of PDUs.

· Service definition: Must define the services that each layer provides to the next higher layer. Typically, it is a functional description that defines what services are provided, but not how the services are to be provided.

· Addressing: Each layer provides services to entities at the next higher layer. Thus, a network service access point indicates a transport entity that is a user of the network service.

Service Primitives (X.210)

· Request: An entity wants the service to do the some work.

· Indication: An entity is to be informed about an event.

· Response: An entity wants to respond to an event.

· Confirm: An entity is to be informed about its request.

Example

   


          1 2  3  4  5  6  7  8  9 10



“You are inviting Aunt Millie to tea”

1. CONNECT.request --- Dial Aunt Millie’s phone number
2. CONNECT.indication --- Her phone rings
3. CONNECT.response --- She picks up the phone
4. CONNECT.confirm --- You hear the ringing stop
5. DATA.request --- You invite her to tea
6. DATA.indication --- She hears your invitation

7. DATA.request --- She says she would be delighted to come
8. DATA.indication --- You hear her acceptance
9. DISCONNECT.request --- You hang up the phone
10. DISCONNECT.indication --- She hears it and hangs up too.
The OSI Layers

Layer 1: Physical Layer

Concerns with transmission of unstructured bit stream over physical transmission medium.

· Mechanical: specifications of pluggable connector

· Electrical: representation of bits (e.g., voltage) and bit rate 

· Functional: specifies the functions of each individual circuits

· Procedural: specifies the sequence of events by which bit streams are exchanged

    Ex) EIA-232-F, ISDN and LAN connectors

Layer 2: Data Link Layer

Makes up and sends frames with the necessary synchronization, error control, and flow control. Provides the means to activate, maintain, and deactivate the link.

    Ex) HDLC, LAPB, LLC, LAPD

Layer 3: Network Layer

Provides the transfer information between end systems across communication networks. It relieves upper layers from the needs to know about switching technologies to connect the network. It provides rout decisions, addressing, and priorities.

Layer 4: Transport Layer

Provides reliable, transparent transfer of data between end systems. Provides end-to-end error recovery and flow control. Provides quality of services to session entities, i.e., the session entity may specify acceptable error rates, maximum delay, priority, and security.

Ex)

* ISO has developed a family of five transport protocols.

* TCP/IP has two common transport-layer protocols: TCP (Transmission Control Protocol, connection oriented), UDP (User Data Gram, connectionless)

Layer 5: Session Layer

Provides the control structure for communication between applications. Establishes, manages, and terminates sessions between cooperating applications. (In many cases, there is little or no need for session-layer services. Can be optional.)

The key services in the session layers:

· Dialogue discipline: full duplex or half duplex 

· Grouping: The flow of data can be marked to define groups of data (e.g., sales data, inventory data, …)

· Recovery: Checkpoints are marked. If a failure occurs, the session entity can retransmit all data since the last check point.

Layer 6: Presentation Layer

Provides independence to the application processes from the differences in data representation, i.e., data format (data compression and encryption)

Layer 7: Application Layer

Provides application programs to access the OSI environment. This layer contains management functions and useful mechanisms to support distributed applications. In addition, general-purpose applications such as file transfer, email, and terminal access to remote computers are considered to reside at this layer.
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