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ABSTRACT 
 
With the high-speed development of IT, the managing method of the vendor has been changed from 
the manpower management into the network management .The paper discusses the structure of 
vendor managing system based on Internet. And it introduces the important constitute part of the 
system in detail, which is called interface module, including the design scheme of hardware and 
software. 
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INTRODUCTION 
 
With the development of electric technology, vendor appears and has been widely used all over the 
world. However there are a few vendors in china, which are always placed in business area. Because 
of all kinds of reasons such as complex environment outdoors and security, the machines often 
appear failure. And the managing method is very behindhand, which always adopts the manpower 
management. There are many problems existed, including the failure can not be removed, the sale 
information can not be known about at once and so on, which confines the application of the vendor. 
At present the high-speed development of Internet make the network management of the vendor turn 
into reality.  

 
 

THE INTRODUCTION OF SYSTEM  
 

The vendor managing system based on Internet mainly comprises three parts: 1.Interface module, 2. 



Communications network including GPRS backbone network and Internet, 3. Control center, as 
described in Figure 1.   

 
The control center is made up of web server、database server and display terminals. The interface 
module is fixed inside the vendor, including MCU and GPRS wireless modem. It is connected with 
the master controller of the vendor through Molex interface, and the communication between them 
conforms to MDB protocol. It receives the predefined information data with the MDB bus, which 
includes alarm information, device information, sale information and other relevant information. It 
processes the information data and stores them in FLASH memory, and then packets them to IP data 
packages. Finally they will be encapsulated to PPP data packages and sent to the GPRS wireless 
modem through serial port .The GPRS wireless modem can access GPRS network. Through which 
the data will be sent to the corresponding GGSN (Gateway GPRS Support Node). GGSN equals a 
router, which selects the route for them according to the IP Address encapsulated in the IP packages 
and finally transmit them to the control center through Internet. The control center will store the data 
under the support of MySQL database, which is to be easy to query in the future. The authorized 
users are able to know about the sale status and the system manager can transmit the control 
command to the interface module through GPRS network and Internet. In case the interface module 
receives the control command from the control center, it will verify whether the command is 
available .If being available, the command will be sent to the master controller of the vendor. The 
master controller will control the vendor according to the command received to accomplish the aim 
of long-distance control. 
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Figure 1  The Constitute of The System 

 
 

THE HARDWARE DESIGN OF INTERFACE MODULE 
  



The interface module is the import constitute part of the vendor managing system based on Internet, 
the hardware of which approximately consists of some parts as follows: MCU, GPRS wireless 
modem, FLASH memory, Real Time Clock and power module. The connection between these parts 
is described in Figure 2.  
 
 MMCCUU 

The MCU is the core of the interface module, which takes charge of assorting with the work of each 
part. The performance of the MCU can affect the function of the module directly. In order to satisfy 
the demand of having more serial ports, equipped with large capacity FLASH memory and being 
convenient for debugging, we select the chip C8051F023 made by Cygnal firm in American, which 
has 51 inner core.  
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Figure 2  The Structure of The Module Hardware 

 
 GGPPRRSS  wwiirreelleessss  mmooddeemm 

The GPRS wireless modem is the bridge of connecting the interface module and GPRS network, 
which is connected with the MCU .The communication between the modem and the MCU keeps to 
PPP. The modem can access GPRS network and utilize which the link between the module and 
GGSN can be built up. The accessing course of GPRS network is called attachment course. In the 
course of attachment the modem registers its identification information in SGSN (Service GPRS 
Support Node). The course of building up connection, called the course of activating PDP (Packet 
Data Protocol) context, seems to the course of dialing the phone number of ISP to connect Internet. 
The course involves many network protocol used in Internet and some protocol, which belong to 
GPRS network particularly, as described in Figure 3. Only after building up the channel with GGSN, 
the information data just can be sent to the center in the form of IP packages. At present there are 



many kinds of GPRS wireless modems manufactured by different companies, such as the G18 made 
by Motorola, the WISMO2D made by WAVECOM and so on. We select the product produced by 
WAVECOM, because it has the better characteristics of small volume, easily operated and so on.   

 
 FFLLAASSHH  mmeemmoorryy 

The Flash memory is used to store the data, which also ensures the data will not be lost when power 
is broken off suddenly and GPRS network appears failure sometimes. We select the FALSH chip 
SST39VF512 according to the practical needs.  

 
 RReeaall  ttiimmee  cclloocckk 

It is concerned that the data package about sale information transmitted should include real time 
information, so the real time clock is needed. We select the chip made DS12C887 by DALLAS 
company.  

 
 PPoowweerr  mmoodduullee 

The power module is essential for the module, which decides the status of each chip. The power 
module can be divided into two parts. One part is converting 24 volts D.C.from the MDB bus into 5 
volts D.C. to supply power for the real time clock, the other part is converting 5 volts D.C.to 3.3 
volts D.C.to supply power for the MCU, the GPRS wireless modem and the FALSH chip. There are 
many power modules for conversion .we select LM1086. 

  
  IInntteerrffaaccee  ppaarrtt  

Except for these parts mentioned above, the interface module also contains some interface. The 
interface is made up of three parts. One is MDB bus interface, which is used to connect MDB bus. In 
order to avoid the interference between the master controller and the module, we use the optocoupler 
to separate the bus interface; the other is RS232 interface, which is used to connect the computer for 
modifying the system parameters stored in the FLASH memory, another part is JTAG interface, 
which is connected with the serial port of the computer, used for downloading and debugging on line. 
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Figure 3  The Protocol Layer Involved 

 



 
THE SOFTWARE DESIGN OF INTERFACE MODULE 

 
The software of the interface module is accomplished by C programming language, which is stored 
in the FALSH memory of the MCU. It mainly comprises five parts: 1.Initialization module, 
2.Interrupt serving module 3.data processing module, 4 Data transmitting module,  5.Parameter 
modifying module. 

 
The first thing should be concerned is how to accomplish MDB protocol when completing the 
software of the module. MDB is a kind of serial bus interface for vendors. The interface is a 9600 
baud Master-Slave arrangement where all peripherals are Slaves to a Master controller. One byte 
transmitted includes one start bit, eight data bits, one mode bit and one stop bit. Each peripheral is 
assigned a unique address and command set. The master will “poll” the Bus for peripheral activity. 
That is, each peripheral is asked for activity, and responds with either an acknowledge (ACK), or 
specific data dependent on its current activity. If a peripheral does not respond within a predefined 
time, (t-nonresponse as defined in the peripheral sections) it is assumed that it is not present on the 
bus. 

 
The mode bit differentiates between address byte and data bytes. Address bytes must be read by all 
peripherals, data bytes are only read by the peripheral that is active. An active peripheral is defined 
as a device that has successfully established a communication session with the Master. The mode bit 
is set (logic one) to indicate an address byte, and not set (logic zero) to indicate a data byte. The 
mode bit must be set on the last byte sent when data is sent from a Slave to the Master. 

 
A communication block for Master-to-Slave transmission is defined as an address byte, optional data 
bytes, and a check (CHK) byte or an ACK byte. A block is limited to a maximum of thirty-six bytes. 
The upper five bits (MSB) of the address byte will be used for addressing. The lower three bits (i.e. 
2,1,0) of the address Byte will contain peripheral specific commands. 
     
There are some work modes described as follows:  
 

A. The diagram below represents a typical transmission when a peripheral is idle. 
VMC: 

ADD*       CHK 
Peripheral: 

ACK* 
B. The diagram below represents a typical transmission when a peripheral has data to return. 
VMC: 

ADD*       CHK                             ACK 
Peripheral: 

DAT      DAT      CHK* 



C. The diagram below represents a typical transmission when the VMC has data to send. 
VMC: 

ADD*      DAT       DAT      CHK 
Peripheral: 

ACK* 
*Indicates mode bit set 

 
The software design must conform to MDB protocol. It is needed that the serial port of the MCU 
must be set Master-Slave work mode and the data frame includes nine bits. When the module send 
the control command to the master controller, it should calculate the CHK byte and set the ninth bit, 
that is to say the mode bit should be set (logic one). When the module receives the data information 
from MDB bus, firstly it should verify the Address Byte received. If it is same to the address of the 
module assigned beforehand, secondly the module will also calculate the CHK byte according to the 
optional data bytes and the address Byte. If the CHK byte calculated equals the CHK received, the 
module will send ACK byte to the master controller, or else it won’t. If the master controller doesn’t 
receive the ACK byte, it will retransmit the data frame after some time.    

 
Except for the accomplishment of MDB protocol, several problems must also be concerned. 

 
1. How to assure the reliability of data transmission;  
2. How to assure the security of data transmission 
3. How to assure the stability of communications  

      4. How to make the module software run normally and stably. 
 

On the side of ensuring the reliability of data transmission, we select the mechanism of storing data 
before which is sent, and we adopt the hand-shaking protocol when transmitting data. After receiving 
the data frame from the module, the control center should send the acknowledge information to the 
module within definite time promised in advance. If the module doesn’t receive the acknowledge 
information during the time promised beforehand, it should not stop continuing sending the same 
data frame until it receives the acknowledge information. On the side of ensuring the security of data 
transmission, we take the measures of encrypt and authentication. The sender (the interface module 
or the control center) should calculate the authentication bytes according to the arithmetic promised 
and add them behind the original data frame, and then encrypt the new data frame according to a 
certain encrypting arithmetic. On the side of ensuring the stability of communications, the module 
should send the test data frame to test whether the channel is good. If the control center receives the 
test data frame, it should also send the acknowledge information at once. If the module hasn’t 
received the acknowledge information for several times, it must cut off the current connection with 
GGSN immediately and build up the connection with GGSN again. On the side of making the 
module software run normally and stably, we use the watchdog timer in the MCU to make the 
software restore when the software runs abnormally.   

 



 
CONCLUSIONS 

 
The interface module talked about above has been put into practice, and which has been highly 
praised for its high performance. So it is verified that it is a success. With the development of 
communications technology, the rapid evolution of Internet, the system must have a better 
foreground; we will certainly see the genuine convenience brought by the vendor.  
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