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Abstract. An important milestone in network development is ISO's (International Standardization 
Organization) definition of the OSI (Open System Interconnection) seven-layer network model. The 
OSI reference model is a logical definition, that is specification, it logically divides the network into 
seven layers. Each layer has related and corresponding physical devices, such as routers, switches, 
etc. It not only becomes the basis for the evaluation and analysis of various network technologies 
before and after, but also becomes the reference model of network protocol design and unification. 
Therefore, it is of great significance to explore the data transmission mechanism of the OSI model. 
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1. Introduction 

In 1947, IBM proposed the world's first network architecture, called system network architecture 
(SNA) [1-5]. Since then, many companies have proposed their own network architecture [6-10]. What 
these architectures have in common is that they all adopt layered technologies, but the division of 
layers, distribution of functions and technical terms are different [11-12]. Therefore, it is difficult for 
computers with different architectures to communicate online. With the rapid development of 
information technology, the networking of various computer systems and the interconnection of 
computers have become an urgent problem to be solved, the OSI reference model was proposed and 
studied in this context [13]. 

The main purpose of building the seven-layer model is to solve the compatibility problem of 
heterogeneous network interconnection. The biggest advantage of it is that the three concepts of 
service, interface and protocol are clearly separated. The service explains what a layer provides for 
the next layer, the interface explains how the next layer uses the service, and the protocol refers to 
how to implement the service of this layer. In this way, each layer has strong independence. There is 
no restriction on the protocol adopted by the entities in the interconnection network, as long as they 
provide the same service up and do not change the interface of the adjacent layers. The division of 
the seven layers of the network is also to make different functional modules of the network share 
different responsibilities, which brings the following benefits: it can reduce the complexity of the 
problem; once the network failure occurs, the fault hierarchy can be quickly located, which is easy to 
find and correct the fault; Standard interfaces are defined in each layer so that different network 
devices with the same peer layer can achieve interoperability; It can effectively stimulate the 
innovation of network technology, because each update can be carried out on a small scale, and does 
not need to operate on the whole network. 

2. OSI 7 Layer Reference Model  

2.1 Reference Model Architecture.  

According to the principle of divide and conquer, ISO divides the entire communication function 
into seven levels, namely physical layer, data link layer, network layer, transmission layer, 
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conversation layer, presentation layer and application layer. The main principles of dividing the levels 
are as follows:  

(1) All nodes in the network have the same level; 
(2) The same layer of different nodes has the same function; 
(3) Communication can be done between adjacent layers within a node through the interface; 
(4) Each layer can use the services provided by the next layer and provide services to the upper 

layer; 
(5) The peer layer of different nodes realizes communication between peers through protocols. 
An OSI standards-compliant system can communicate with any system located anywhere in the 

world that adheres to the standards. When a system can communicate with another system with OSI, 
it is called an open source system (Fig. 1). 

 

 
 

Fig. 1 OSI 7 Layer Reference Model 

2.2 OSI Model Layer Functionality.  

The main functions of the latter three layers are described below. Physical Layer: Layer 1 of the 
OSI model, which includes physical networking media, is the data transmission medium for network 
communications. The physical layer generates protocol and detects the voltage while sending and 
receiving the carried data signal. Popularly speaking, the network interface card is inserted at a 
person's desktop PC, one can establish access from the computer to the network. In other words, that 
provides a physical layer for you. Although the physical layer does not provide error correction 
services, it can set data transmission rates and detect data error rates. Physical media, such as twisted 
pair and coaxial cable, are used by the user to deliver information, but the physical media is not within 
the OSI layer 7. Physical media can be considered as the zeroth layer, and the task of the physical 
layer is to provide a physical link to its upper layer. In this layer, the data has not yet been organized 
and is treated as raw bit streams or electrical voltages in bits; Data-link Layer: The second layer of 
the OSI model controls communication between the network layer and the physical layer. Its main 
function is how to transmit data reliably on unreliable physical lines. To ensure transmission, data 
received from the network layer is segmented into frames that can be transmitted by the transport 
layer. Frames are structural packages used to move data, which include not only the original data, but 
also the physical addresses of the sender and receiver as well as error correction and control 
information; Network Layer: The OSI layer 3, which translates network addresses into corresponding 
physical addresses, determines how data is routed from the sender to the receiver. The network layer 
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determines the optimal path from network node A to another network node B by combining the 
sending priority, network congestion, quality of service, and the cost of alternative routing; 

The primary functions of the upper four layers of the OSI model are as follows. Transport Layer 
is One of the most important functional layers in the OSI model. The transmission protocol provides 
simultaneous traffic control or an appropriate rate of transmission based on how fast the data can be 
received by the receiver. In addition, the transport layer is forced to segment longer packets at the 
maximum scale that the network layer can handle. For example, Ethernet cannot receive packets 
larger than 1500 bytes; The session layer is responsible for establishing, maintaining, and terminating 
communication between two nodes in the network. The functions of the session layer include: 
establishing the communication link, keeping the communication link of the session process 
unblocked. It can also synchronize conversations between two nodes to determine if communication 
is interrupted and where to resend from when communication is interrupted; The presentation layer 
is the 6th layer of the OSI model, the translator between the application and the network. At the 
presentation layer, the data is formatted according to a schema that the network understands, and this 
formatting varies depending on the type of network. The presentation layer is responsible for 
managing the decryption and encryption of data and the processing of incoming system passwords. 
It is used to deal with the representation of information exchange in two communication systems, 
including data format transformation, data encryption and decryption, data compression and recovery; 
The application layer is the top layer of the OSI, responsible for providing an interface to an 
application to enable it to use network services, not a particular application running on the network. 

3. OSI Model Data Transfer Mechanism 

When two systems A and B that use the OSI reference model communicate with each other, the 
data transfer process is shown below: 

(1) When the data of the application process of system A is transmitted to the application layer, 
the data of the application layer is combined with the control header of this layer to form the data 
service unit of the application layer, and then transmitted to the presentation layer. 

(2) After the presentation layer receives the data unit, it will add the control header of this layer to 
form the data service unit of the presentation layer and transmit it to the session layer. By analogy, 
the data is transferred to the transport layer. 

(3) When the transport layer receives this data unit, the control header of this layer is added to 
form the transport layer service data unit. 

(4) When the newspapers of the transmission layer are sent to the network layer, because the length 
of the network data unit is limited, the long messages of the transmission layer will be divided into 
several shorter data fields, plus the control header of the network layer, forming the data service unit 
of the network layer. 

(5) When the grouping of the network layer is transmitted to the data link layer, add the control 
information of the data link layer, and the data service unit of the data link layer becomes the domain. 

(6) After the frames of the data link layer are transmitted to the physical layer, the physical layer 
will be transmitted through the transmission medium in the form of bit flow.When the bitstream 
reaches the target node system B, it is uploaded from the physical layer. After each layer processes 
the control header of its own layer, the user data is submitted to the upper layer, and finally the 
application data of system A is transmitted to the application of system B. 

4. Summary 

Although the system data in the OSI environment through A complex process can be sent to 
another system B, but for each computer application process of this process is transparent, A process 
of the application of the data seems to be directly transmitted to the process of application of B this 
is the nature of open system in the process of network communication. 
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