
Based on T5 SASD 

T4 
200511306 김성훈 
200710115 김철웅 
200712692 진형남 
201011316 김성엽 



Statement of purpose 

  A CFG is a graph of a source code for an easier understanding 
 

  One input and one output  
 

   The program receives a source code in input  
 

  The program analyzes the source code and create a CFG  
 

  The output is a CFG and a report  
 

  The C source code doesn’t have user defined header files.  
 

  The C source code doesn’t include pointers.  

 

 

Draw a Control Flow Graph (CFG):  
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 Event list & Data Dictionary 

 

 

 

 

Input / Output 
Event 

Description Type 

Command Line 
Inputted command for CFG generation 

[Command] [C source file name] [report file name] 
String 

C source C File to be converted C File 

CFG File TXT File with CFG information TXT File 

Report File TXT File with Organized CFG Information TXT File 

Message String to the monitor output String 

Terminate 
Program 

String to output at the end of the program String 

System Context Diagram 
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DFD Level 0 
 Process Specification 

 

 

 

 

 

Reference No. 0 

Name Checking Process 

Input C source file, Command Line 

Output File opened, Help Command 

Process 
Description 

Process command entered by the user , 
Print out Success or failure by reading  C source that create 
CFG and Report File  



DFD Level 0 
 Process Specification 

Reference No. 1 

Name CFG & Report Generation 

Input File opened 

Output CFG file, Report file, Terminate Program 

Process 
Description 

Create CFG and Report Information By C source file and 
Print out txt File, 
Print out process of performing to CUI , if command 
entered by the user fail, notify program End or beginning 
of conversion. 
After creation of CFG and Report, print out txt File name 
to  console 



Level 1 
 Checking Process 0 

CUI 
0.1 

Checking 
Syntax Process 

0.2 
Help Command 

0.4 

Checking 
Input Process 

0.3 

C Source 
Command Line 

Command 
Line 

File opened 
trigger 

trigger 

Command Line 



Level 1 
 Checking Process 0 Code 

Command Line 



DFD Level 1 
 Process Specification 

Reference No. 0.1 

Name CUI 

Input 

Output Command Line 

Process 
Description 

Receive the command input from user 

Reference No. 0.2 

Name Checking Syntax Process 

Input Command Line 

Output trigger 

Process 
Description 

Check your command received  from user.  
If  the command has errors, it triggers “Help Command”. 



DFD Level 1 
 Process Specification 

Reference No. 0.3 

Name Checking Input Process 

Input Command Line, C Source 

Output File opened 

Process 
Description 

If  the file input from Command Line read normally, save it 
“ Success” but if it has error, save it “Error” in File opened 

Reference No. 0.4 

Name Help Command 

Input Trigger 

Output 

Process 
Description 

Print out  Help command. 



Level 1  
 CFG & Report Generation 1 

CFG 
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Level 1  
 CFG & Report Generation 1 Code 

Generation Control 

CFG Generator 

Report Generator 

Terminate Program 



DFD Level 1 
 Process Specification 

Reference No. 1.1 

Name Generation Control 

Input File opened 

Output trigger 

Process 
Description 

It triggers  CFG Generator, Report Generator and also 
triggered Terminate Program if “File opened” is “Error” , 
mistake when creating CFG and after executing entire 
process normally. 

Reference No. 1.2 

Name CFG Generator 

Input Trigger, C Source 

Output CFG File 

Process 
Description 

Create CFG In c source and save in txt File 



DFD Level 1 
 Process Specification 

Reference No. 1.3 

Name Report Generator 

Input trigger, C Source, Command Line 

Output Report File 

Process 
Description 

Save report from txt File created from CFG information 
According to flow in txt File 

Reference No. 1.4 

Name Terminate Program 

Input trigger 

Output 

Process 
Description 

Terminate the program 



State Transition Diagram 

Checking 
Syntax 
Process 

Generation 
Control 



State Transition Diagram 
 Checking Syntax Process 



State Transition Diagram 
 Generation Control 
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Level 2  
 CFG Generator 1.2 
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Level 2  
 CFG Generator 1.2 
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Level 2  
 CFG Generator 1.2  
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Level 2  
 CFG Generator 1.2 
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DFD Level 2 
 Process Specification 

 

 

 

Reference No. 1.2.1 

Name prepare 

Input trigger 

Output trigger 

Process 
Description 

Trigger Find Functions, Analysis, CFG File Write. 

Reference No. 1.2.2 

Name Find Functions 

Input trigger 

Output Function List 

Process 
Description 

Find function from C source and Save it in Function List. 



DFD Level 2 
 Process Specification 

 

 

 

Reference No. 1.2.3 

Name Analysis 

Input trigger, Function List, C Source 

Output CFG Node & CFG Edge 

Process 
Description 

Read C source every other line 
and create CFG Node, CFG Edge. 

Reference No. 1.2.4 

Name CFG File Write 

Input trigger, CFG Node & CFG Edge 

Output trigger 

Process 
Description 

Execute TXT File writer and Write Success outputting CFG 
regarding Node’s connection from CFG Node and CFG 
Edge.  



DFD Level 2 
 Process Specification 

 

 

 

Reference No. 1.2.5 

Name CFG File writer 

Input trigger 

Output CFG File 

Process 
Description 

If CFG information is created normally,  
CFG information print txt file. 

Reference No. 1.2.6 

Name Write Success 

Input trigger 

Output Message 

Process 
Description 

If file creation is success, printf message 



Level 3 
 Analysis 1.2.3 
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Level 3 
 Analysis 1.2.3 Code 
Handle Function Start 1.2.3.2 

Handle Return 1.2.3.4 

Handle Function Call  1.2.3.3 

Handle Statement  1.2.3.5 



DFD Level 3 
 Process Specification 

 

 

 

Reference No. 1.2.3.2 

Name Handle Function start 

Input Code Line , trigger 

Output CFG Node & CFG Edge 

Process 
Description 

Create CFG information of  Code Line starting function.  

Reference No. 1.2.3.1 

Name Analysis line 

Input Trigger, C Source 

Output Code Line , trigger 

Process 
Description 

Trigger CFG creation process pursuant to type of code that 
analyzed each line from C source 



DFD Level 3 
 Process Specification 

 

 

 

Reference No. 1.2.3.3 

Name Handle Function call 

Input Code Line, trigger 

Output CFG Node & CFG Edge 

Process 
Description 

Create CFG information of  Code Line calling function.  

Reference No. 1.2.3.4 

Name Handle return 

Input Code Line , trigger 

Output CFG Node & CFG Edge 

Process 
Description 

Create CFG information of  Code Line that is return 
statement 



DFD Level 3 
 Process Specification 

 

 

 

Reference No. 1.2.3.5 

Name Handle statement 

Input Code Line, trigger 

Output CFG Node & CFG Edge 

Process 
Description 

Create CFG information of general Code 

Reference No. 1.2.3.6 

Name Handle Branch 

Input Code Line, trigger 

Output CFG Node & CFG Edge 

Process 
Description 

Create CFG information of  Branch Code 



DFD Level 4 
 Handle Branch 1.2.3.6 
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DFD Level 4 
 Handle Branch  1.2.3.6 

trigger 

Code Line 



DFD Level 4 
 Process Specification 

Reference No. 1.2.3.6.1 

Name Analysis Branch 

Input trigger, Code Line 

Output trigger 

Process 
Description 

Extract branch block and Trigger suitable process   

Reference No. 1.2.3.6.2 

Name if block handle 

Input trigger 

Output CFG Node & CFG Edge 

Process 
Description 

Create CFG information of  Code Line that is return 
statement 



DFD Level 4 
 Process Specification 

Reference No. 1.2.3.6.3 

Name for block handle 

Input trigger 

Output CFG Node & CFG Edge 

Process 
Description 

Create CFG Information in for block 
 

Reference No. 1.2.3.6.4 

Name Do-while handle 

Input trigger 

Output CFG Node & CFG Edge 

Process 
Description 

Create CFG Information in do-while block 



DFD Level 4 
 Process Specification 

Reference No. 1.2.3.6.5 

Name while handle 

Input trigger 

Output CFG Node & CFG Edge 

Process 
Description 

Create CFG Information in for block 
 

Reference No. 1.2.3.6.6 

Name switch handle 

Input trigger 

Output CFG Node & CFG Edge 

Process 
Description 

Create CFG Information in do-while block 



Level 2  
 Report Generator 1.3 
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Level 2  
 Report Generator 1.3 Code 
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Report 
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DFD Level 2 
 Process Specification 

 

 

 

Reference No. 1.3.1 

Name Extract Actual CFG 

Input CFG File 

Output CFG Report 

Process 
Description 

Write Report according to flow from CFG information 
gotten from CFG file. 

Reference No. 1.3.2 

Name Report File write 

Input trigger 

Output trigger 

Process 
Description 

Execute Write Success printing success or failure and 
Report File Writer producing information file regarding 
individual Nodes. 



DFD Level 2 
 Process Specification 

 

 

 

Reference No. 1.3.3 

Name Report File writer 

Input trigger, Command Line, CFG Report 

Output Report File 

Process 
Description 

Print out txt file to CFG Report information. 

Reference No. 1.3.4 

Name Write Success 

Input trigger 

Output Message 

Process 
Description 

If  file creation is success, print out message 



Data Dictionary 
Type Description Struct 

Node 
Save Basic Block Information of CFG 

Node number , Code String 

Struct { 
    int Node_Num ; 
    float startline ; 
    float endline ; 
} 

Edge 
 Save Edge information of CFG 

Start / Destination Node number 

Struct { 
    int S_Node ; 
    int D_Node ; 
} 

Function List 
Save Declared Function Name and  Return 

Type, Start and End Node number 

Struct { 
   String F_Name ; 
   String retType ; 
   int Node_Num ; 
   int Node_End ; 
} 

CFG Node 
& CFG Edge 

Save Node and Edge information of created 

CFG 
Node, Edge 



Structured Charts 



Example source 



Execution Screen 



CFG Information 



Report File  


