
The analysis and research about data transmission system 
 Yang lin1,a 

1Department of Control Engineering, Naval Aeronautical and Astronautical University, Yantai 
Shandong 264001, China, 

aemail: liudi5388466@163.com,  

Key words: data transmission; communication management; transmission efficiency; interrupt 
handling; the buffer; 

Abstract. Big data transmit within the wan efficient and steady is the premise of the big data 
applications.The solution of traditional wan data transmission is mature, but there are many 
limitations in the era of big data. Transmission efficiency is poor and it is not apply to multi-source 
data transmission.The relevant content of big data transfer is studied in this paper.Based on the 
analysis and research of relevant data transmission technology and wan acceleration program, the 
thought of push and charge is used to ensure the reliability of data transmission.Through testing 
function and performance of transmission system, that transmission system has a certain advantage 
on the transmission rate is proved. 

The Introduction  

With the rapid development of computer and network technology, network bandwidth、storage 
capacity and the computer processor power has a fly. The degree of people depending on network is 
becoming more and more high, network is used to carry on work、study and entertainment, people 
enjoy fast and convenience brought by the network, the network further integrates into the life of 
people[1-4]. Meanwhile, web-based applications product not only can provide convenience for 
people's daily lives, but also can meet the needs of scientific research. However, the data produced 
by network applications is more than the usual size. The speed of producing data is very fast. 
Sources and structure are different. People often call this kind complicated and various data as big 
data. Big data is large capacity, fast speed, species diversity and cross regional information 
resources. It need to use the advanced processing technology to improve the insight of rule, process 
optimization and making decision. According to the data application steps, big data technology can 
be divided into extraction, transmission, storage, calculation, mining and show.Among them, the 
transmission of large data is a prerequisite for the application of subsequent data. However, data 
transmission of big data applications is quite different with traditional data transmission. The main 
performance for three aspects: one is sudden characteristics of the data flow, the second is the data 
transfer tasks have priority, the third is data distribution has dispersion characteristic. So, realizing 
big data efficient transmission in network applications, especially the big data transmission within 
the wan, is the current major issues that need to be solved[5-9].  

The Research Status of Home And Abroad 
A wide area network data transmission technology is the foundation of big data applications,it is 

the core technology of the information age network application. The speed of its development and 
evolution is very fast. Transmission technology based on FTP protocol is to use the FTP protocol 
for transmission and sharing data between different platforms. FTP communicate need to generate 
two different connection, first, TCP generates a virtual connection used as the control of 
information. And TCP generates a separate TCP connections, mainly for the exchange transmission 
of data. FTP transmission can use two modes: active and passive mode. In active mode, the client 
and the server must be open at the same time, and listen to the same port, in order to establish a 
connection. But in this case, there will be effect the use of firewall. So FTP increases passive mode 
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again. Passive mode only need servers to set up a monitoring connection process. The client is not 
listening on port[10-15]. This can avoid the problem of client to install firewall.  

The Big Data Transmission System  
To achieve stability and highly effective transmission of the large data within the wan, the 

system uses Google Protocol Buffer, BDMQ message queue, TCP long connection and related 
technology, and combined with improvements of the flow control and congestion control methods,  
the distributed big data transmission system based on message queue is achieved. The overall 
structure of big data transmission system is shown in figure 1. According to the different function, 
transmission system is divided into four parts. The first part is the communication management 
module, mainly responsible for controlling communication thread. The second part is the datagram 
encapsulation module, mainly responsible for the packet encapsulation of transmission data. The 
third part is the node data transmission module, mainly responsible for the transfer of data 
transmission. The last part is the center data synchronization module, synchronization node data is 
mainly used for it. Communication management module is the foundation of the whole system, the 
other three modules complete big data transmission reliable and efficient based on it[16-20]. The 
design and realization of the four modules is discussed respectively in following four sections. 
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figure 1 The overall structure of big data transmission system 

The Design of Interrupt Processing  
When the sender sends data to the node receiver, as the disconnect of TCP connection has a 

certain delay, so the sender will continue to send data. The sender sends the data, but the recipient 
will not receive any news. This creates waste of resources. Even if the sender know, which part of 
the data needs to be retransmitted, but when the connection restored, the data can't insert in the 
forefront of the queue. If the rushing, jostle to resources, it can cause congestion. Due to the size of 
send and receive buffer limit, every once in a while, IO operation must be done for data, otherwise 
it will lead to a buffer overflow. When the system sends a large amount of data continuous, it can 
cause great burden to the communication connection. Transfer process will experience many jitter, 
affecting transmission efficiency. Due to excessive jitter, it also can cause the sender or the receiver 
shock phenomenon and interrupt transmission. In order to solve this problem, when the interrupt 
recovers, reply to the sender with a record number of message, the sender continues transmission 
from the breakpoint according to received the serial number[21-23]. As the transmission network is 
complex, data transmission may appear problem on the way such as cut off cable, hang up the other 
process, loss packet frequent. TCP connection can not be used in this time, but the application layer 
does not know. Heartbeat is that TCP sends determine whether there is connection after a period of 
time interval. If exist, the sender will return back a packet to ensure network effectively. If there is 
some wrong with the heartbeat package, the upper layer current network has the problem[24-25]. 
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The Size of Buffer Setting 
When the sender communicates with the receiver, data will be temporarily stored in the data 

buffer. Buffer capacity directly affect the rate of data transmission. The buffer size of sender can be 
set in the connected distributed nodes, and in a handshake connection, the receiving node will 
inform the sender to receive the size of the buffer. Through comparing buffer of sender with buffer 
of receiver, the big value is chosen as the size of the two buffer. The size of buffer must match with 
the size of send data. If the send data is less than the buffer capacity, when the node confirm to 
receive data, buffer will be tucked, prevent other data misinformation. When data is greater than the 
buffer capacity, the buffer will be expanding in order to achieve the purpose of collecting data. 
Otherwise it will cause data loss. The adjustment of buffer capacity is finished  by the program 
automatically. The program will automatically detect whether data quantity match with the size of 
buffer. The expansion and contraction of the buffer is completed based on the results. The logic 
diagram of buffer automatic adjust is shown in figure 2. 
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figure 2  the logic diagram of buffer automatical adjust 

Conclusion  

Big data era has come. The transmission technology is the basis of big data technology. It plays a 
crucial role for applications and research of the big data. Large data transmission technology based 
on wan is researched deeply in the paper.The distributed big data transmission system based on 
message queue is designed and implemented. It trys to satisfy most internet application products for 
large data transmission function and performance requirements. Through function and performance 
test of the transmission system, transmission system designed in this paper is proved to have a 
certain advantage on the transmission rate. 
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