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Abstract
MFC is a very powerful language and it is widely used for 
both GUI based applications and as well as for embedded 
systems. It provides huge number of predefined classes for 
GUI applications and API’s for embedded systems. Writing code 
for serial ports is really challenging. Serial ports are widely 
used for communications. It is usually found in desktops, early 
day’s laptops, syringe pumps (used in hospitals for delivering 
dose to patients), monitors (used for monitoring pulse rate, 
heart rate and blood pressure) and other industrial devices. 
The main objective of this paper is to provide sufficient stuff 
to understand the serial communication fundamentals with 
respect to MFC. It also explores RS232 standard for serial 
port communication.
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I. Introduction
Serial communication is really vital as serial ports are largely 
found in computer devices, CPU based scientific devices as 
well as medical devices like syringe pumps. Although writing 
code for serial ports is difficult but good understanding of serial 
communication can makes it simpler. In serial communication 
both the devices (sender and receiver) should agree on a 
common protocol to avoid the bugs. In a nutshell, it is basically a 
technique to send and receive data from physical layer, working 
between both ends. API (Application Programming Interface) 
methods of MFC make serial communication simpler. In serial 
communication the pin details play an important role. It may 
be a 9 - pin or 25 - pin serial connector.

II. MFC Fundamentals
MFC stands for Microsoft Foundation Classes. MFC library 
is used to support application development on Microsoft 
Windows. It is basically used to develop GUI applications but 
it can be used to develop any kind of application [1]. MFC 
library consist of numerous classes that are thin wrappers for 
high level application programming interfaces such as WinSock 
and ODBC. There are two approaches to link with MFC library, 
statically or dynamically. Static approach makes application 
larger and dynamic approach makes it smaller [2]. Dynamic 
approach is based on dynamic link libraries (DLL) files. MFC 
application also runs faster in dynamic approach. MFC is very 
useful for writing code for embedded systems. It helps in writing 
code for serial ports, parallel ports, USB ports etc.

III. RS232 Standard
RS stands for recommended standard.RS-232 devices are 
still very useful, especially in industrial machines or scientific 
instruments. In serial communications the terminal end (PC) 
is called the Data Terminal Equipment (DTE) and the modem 
end is called the Data Communications Equipment (DCE) as 
shown in the diagram below [5].

RS-232 signals have a direction (in or out) depending on whether 
they are with respect to a DTE or a DCE. Communication may 
be based on 9 pin or 25 pin connector [5].

 
Fig 1:9 pin male

Fig 2: 9 pin female
 
 Table 1: 9 pin details

Pin No. Name/Direction/Description

1
DCD (Data Carrier Detect). Its direction 
is IN. Raised by DCE when modem 
synchronized.

2 RD (Receive Data). Its direction is IN. 
Arriving data from DCE.

3 TD (Transmit Data). Its Direction is OUT. 
Sending data from DTE

4
DTR (Data Terminal Ready). Its direction 
is OUT and it is raised by DTE when 
powered on. 

5 SGND(Signal Ground)

6
DSR (Data Set Ready). Its direction is 
IN and it is raised by DCE to indicate 
ready.

7
RTS (Request To Send). Its direction is 
OUT and it is raised by DTE when it wishes 
to send. 

8
CTS (Clear To Send). Its direction is IN. 
Raised by DCE in response to RTS from 
DTE.

9
RI (Ring Indicator). Set when incoming 
ring detected - used for auto-answer 
application. DTE raised DTR to answer.
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IV. Serial Port Communication Fundamentals
Serial port plays an important role in data communication. 
Serial ports are also known as communication ports and are 
generally called COM1, COM2, and COM3 etc. Serial port 
itself cannot do anything. You must have device drivers for 
the serial ports. There are basically two main functions in a 
serial communication, sending data to serial port and receiving 
data from serial port. In other it is doing input/output to the 
serial port. When you send data to the serial port it is in terms 
of bytes but when it leaves the serial port it is in the form of 
bits. Similarly, when the data arrives at the serial port, it is in 
bit format and when you get data it is in bytes. The general 
format for serial transmission is 
Start bit + Data bits + Parity bits (Optional) + Stop bit.
The parity bit is optional. In data communication parity checking 
is used for detecting errors in the communication. While serial 
communication you have to specify which parity you would like 
to use, either “EVEN” or “ODD”.
There is lot of devices in the market that comes with serial 
port. These devices have different serial port configuration 
or settings. If both serial port devices do not use the same 
setting you get crashed data. Basically Baud-rate, parity, data-
bits and stop-bits should be matched at both endpoints. This 
handshaking is required to avoid data overflow. There are two 
forms of handshaking, hardware handshaking and software 
handshaking.

V. Handshaking in Serial Port Communication
In hardware handshaking RTS (request-to-send)/CTS (clear-to-
send) lines are used to indicate if data can be sent or not. This 
mode requires that both ports and the cable support hardware 
handshaking. This form of handshaking is most reliable but on 
the other hand it is hardware dependent.
In software handshaking XOFF/XON characters are used to 
throttle the data. Do not get confused with these characters; 
they are simple CTRL-S (XOFF) and CTRL-Q (XON) characters. 
The problem in this kind of handshaking is that you cannot 
use these characters inside data stream. The programmer 
has to decide which handshaking is appropriate according to 
the problem in hand.

VI. Configured Serial Port
Serial port must be config.d properly for smooth communication. 
Source code can be written either in C language or in Win32 
console or in MFC, but the fundamentals for configuring serial 
port is almost same in all languages. The focus here is on 
MFC.
The most crucial aspect of programming serial communications 
applications is the settings in the Device Control Block (DCB) 
structure. The most common errors in serial communications 
programming occur in initializing the DCB structure improperly. 
When the serial communications functions do not behave as 
expected, a close examination of the DCB structure usually 
reveals the problem. Although there is a long list of DCB 
structure members but the commonly used members and 
their meaning are as follows [1]:
DCBlength member indicates the size of the structure in bytes. 
It must be initiated before calling SetCommState API method 
to update the settings. BaudRate member specifies the baud 
(speed) of the communication device. Setting up baud rate 
is essential as it helps to avoid flow control. fBinary member 
indicates whether binary mode is enabled or not. This member 

should be set enabled in case of Win32 API and MFC. ƒParity 
member specifies whether parity checking is enabled or not. 
It helps in identifying problems in data communication. So it 
is used for error detection. ƒOutxCtsFlow member specifies 
whether CTS(clear-to-send) signal is monitored for output 
flow control or not. If it is enabled and CTS is low, output is 
suspended until CTS is high again. ƒOutxDsrFlow specifies 
whether the DSR(data-set-ready) signal is monitored for output 
flow control or not. If it is enabled and DSR is low, output is 
suspended until DSR is high again. ƒDsrSensitivity member 
specifies whether the driver used for communication is sensitive 
to the state of the DSR signal. If it is enabled the driver discards 
any bytes received, unless the DSR input line is high. ƒOutX 
specifies whether XON/XOFF flow control mechanism is used 
for data communication or not. If it is enabled the transmission 
stops when the XOFF character is received and starts again 
on receiving XON character. ƒInX member specifies whether 
XON/XOFF flow control mechanism is used during reception 
of data or not. fNull member is used to discard null bytes on 
reception. ƒAbortOnError member is used to terminate the 
read/write operations whenever an error is occurred. Parity 
member specifies which parity is to be used, even parity or Odd 
parity or No parity. Stop Bits specifies the number of stop bits 
to be used. This member must be set either to ONESTOPBIT 
and TWOSTOPBITS.

VII. Configured Communication Time-Outs
Communication time-outs play an important role in serial 
communication. Communication time-outs must be set using 
the COMMTIMEOUTS structure (available in Win32 and MFC) 
each time it opens a communication port. If it is not set, the 
port uses default time-outs supplied by the device driver. 
Sometimes the time-outs set by the previously used application 
are accepted by the new application if it is not set. The various 
time-outs constants and their meanings are clearly described 
in the next section. ReadIntervalTimeout deals with the arrival 
of characters on the port. It specifies the maximum time gap, 
in milliseconds, allowed between arrivals of two characters 
on the communication line. The timer starts as soon as the 
first character is received on the port. If the interval between 
the arrivals of any two characters exceeds this time value, the 
read operation is completed and buffered data is returned. 
If zero value is set, it means interval time-outs are not used. 
ReadTotalTimeoutConstant is used to calculate the total 
time-out period for read operation. This value is added to the 
product of the ReadTotalTimeoutMultiplier member and the 
requested number of bytes after each read operation. If both 
ReadTotalTimeoutMultiplier and ReadTotalTimeoutConstant 
member is set to zero, it means total time-outs are not used 
by the read operation.ReadTotalTimeoutMultiplier is used 
to calculate the total timeout period for read operations. 
It is basically a multiplier. For each read operation, this 
value is multiplied by the requested number of bytes to be 
read.  WriteTotalTimeoutConstant specifies the constant, in 
milliseconds, used to calculate the total time-out period for 
write operations. After every write operation this value is added 
to the product of the WriteTotalTimeoutMultiplier member and 
the number of bytes to be written [1].
WriteTotalTimeoutMultiplier is a multiplier and is used to 
calculate the total-timeout period for write operations. After 
every write operation, this value is multiplied by the number 
of bytes to be written. SetCommunicationTimeouts and 
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GetCommunicationTimeouts API methods can be used to 
set and get communication port settings. SetCommState 
and GetCommState API methods can be used to set the port 
configuration. ReadFile and WriteFile API methods can be used 
to read and write data to serial port. CreateFile API method can 
be used to open the COM port.

VIII. Conclusion
Serial port communication requires some extra efforts. It can be 
done in C, C++ and MFC programming language. There is no in-
built class available in MFC for serial port communication. Rather 
MFC provides API methods to achieve this. It is a systematic 
approach which involves arranging proper serial port cables and 
connectors, Configuring serial port for communication, Setting 
serial port time-outs and efficient coding. This communication 
can either be in half-duplex mode or full-duplex mode based 
on the problem in hand and you also need accurate cable 
accordingly.

References
[1] Mickey Williams, David Bennett,“Visual C++ Unleashed”, 

SAMS.
[2] David.J.Krunglinski, George Shepherd, Scot Wingo, 

“Programming Microsoft Visual C++”, Microsoft Press.
[3] Jon Bates, Tim Tompkins, “Practical Visual C++ 6”,Que 

Series.
[4] [Online] Availlable : http://www.codeproject.com/KB/

system/chaiyasit_t.aspx
[5] [Online] Availlabe : http://www.zytrax.com/tech/layer_1/

cables/tech_rs232.htm

Rajesh Kaushal is working as an 
Assistant Professor in department 
of computer applications in Chitkara 
University, Rajpura. He has seven 
years of teaching experience. He 
is MCA and MPhil qualified. He is a 
skilled programmer of MFC and has 
lot of interest in embedded system 
programming. He has also worked on 

one consultancy project named “Online 
Faculty Annual Appraisal System” developed in PHP/MySQL. He 
is also working on a DIT project named “Closed Loop Anesthesia 
Delivery System”. He is developing this project in MFC and 
the basic idea behind this research is to deliver anesthesia to 
patients in an efficient manner during surgeries. He is presently 
deputed in PGIMER, Chandigarh to complete this project.


