=" ot 0 30 B0
20 &l 780 20
N0 ND KJ ~O

n T5 SASD

Generator

r 1F€’; -
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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.



- System Context

C Source file input

CUl
X Command line

CFG Generator

Help command

| Terminate program

CFG
Text file with CFG

C source file Keyboard

C source Command Line

:: CFG Generator

CFG File
Report File

Help command
inate program

Text file



- System Context Diagram

* Event list & Data Dictionary

Input / Output o

Inputted command for CFG generation

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

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

lerminate String to output at the end of the program String

Program



~ Level O

Report

v
C source file input — ( Checking process ) — file opened  —* (CFG & Report generation .

CFGfile

v

C source :
Checking FG & Report CFG file
Process File openec Generation
Command 0 1 Report File
Line

Help command

Terminate program



ﬁLevel 0

Process Specification

Reference No. )

Name Checking Process

Input C source file, Command Line

Output File opened, Help Command

Process Process command entered by the user,

Description Print out Success or failure by reading C source that create
CFG and Report File
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DFD Level 0

Process Specification

Reference No.

1

Name CFG & Report Generation

Input File opened

Output CFG file, Report file, Terminate Program

Process Create CFG and Report Information By C source file and
Description 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 o

Command ling

, sucees
8. /e .. PN /
} . Succes  Ghecking inoul procegs
B i -r._'- o A '\. ’/‘/_\\\\ .’; \\\—_—/?
CSaurce File  * CUI 'r—r Checking syntax pIoCass
.xﬁ___ﬂj_.f \\l\_/_/ \KJ Enor

Errot  — Help-command

C Source
@ Command Line

Command Line

Input Process File opened
Checking o 0.3
Syntax Process
Command 0.2

Line



Level 1

* Checking Process o Code

Gt maing 3

char+ cml
int ret:
inFunction = FALSE:

\

= MULL:

dof
cml = CUIL )
ret = CheckSyntaxtcml )

twhile{ret == ERROR )

v

return 0

\L_

char+ CUICY {
printfl "Command &4 & & ")
gets{ CommandLine )
return CommandLine;

Command Line

}

(

|

|

|

|

|

| I
]
|

|

|

|

I
\

int Checksyntax{char+ cml )

AOTBEH EY A

char+ cm[3];

F———————————\

int syntax:
cml0] = strtokicml, ™ ") fEAESE HREZEZ2E Us
cm[1] = strtok(NULL, " ") I
cm[2] = strtok(NULL, " ")
L]
if0 stromploml0], "exit™) == 03 // exit BEH Hal ﬁid Checklnput{char+ inputfile) A
return SUCCESE: {
iflcm[1] '= NULL M AW E oY =T int Fileopened;
stropyl input, cm{11 ) csource = fopentinputfile, r" ) 4/
strtokem[1], "." % ificsource '= HULLM
cm[1] = strtok(NULL. "." X printf({"Cc M [Fs] 27 2 Z4n"
} Fileopened = ZUCCERE:
iFCeml2] 1= NULL ) iz oy =z Y| boelse
stropyloutput, cml2] ) 7z printf("c M [zs] 7] Hoi4n
strtakicml2], "." % Fileopened = ERROR:
enl2] = strtak(NULL, *." ) V4 :
}
/7

ifistremplen[0], “create”) ==
&8 cm[1]!1=NULL && cm[2]!=MULL)

¢ , /

ifl strcmplom[1], "c") ==10

//create 34

8

\ GenerationControl(Fileopened); /¢
H

CETRTEIR DR

=n7lE mE

ZFDIE

, inputfilel:

, inputfilel:

o

J

&% stromplom[ 2], "txt"/== 03 Ao, tet @A HA
i
check Input( input 3; ¢
syntax = SUCCESS,
] woid HelpCommand! M AAEBENH EEE
telsel Printfl "finsssssrsrsssrsrsraree[ Command Error]s++sssrsssssrsrasserstin” )
HelpCommandt 3 e printf{"CFG Mg ! create [Input @] [Output THEF] & 2l4n" )
syntax = ERROR: — printf(" [lnput MEEF] @ +.c 2| WEHE ZHEHAE UEH FHAZHn" )
3 printf(" [Out T F] + tut 2| HEHE ZEAE LUEM FHAZHN
return syntax: Drlntf("EE]g %E exith");

}

R~~~ =~
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Level 1

Process Specification

Reference No. | 0.1

Name CUI

Input

Output Command Line

Process Receive the command input from user
Description

Reference No.

0.2

Name Checking Syntax Process

Input Command Line

Output trigger

Process Check your command received from user.

Description If the command has errors, it triggers “Help Command”.
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Level 1

Process Specification

Reference No.

0.3

Name Checking Input Process

Input Command Line, C Source

Output File opened

Process If the file input from Command Line read normally, save it
Description “ Success” but if it has error, save it “Error” in File opened
Reference No. | 0.4

Name Help Command

Input Trigger

Output

Process Print out Help command.

Description
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Level 1

* CFG & Report Generation 1

Succes

; Rapport Generator ) — Tex! rapport

Yy
CFG Generator | — CFG

Error  —¥Terminate program

File opened

S

eneration

Control
1.1

trigger 7/
/

CFG
Generator

1.2

/ C Source
/

Command
Line

Report
— Generator

1.3

S Terminate
Program

1.4

CFG File

Report File

Terminate
Program
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Level 1

* CFG & Report Generation 1 Code

Generation Control

p— — e — R — e — B — R —— R — B — e — e —

void GenerationControlfint Fopened) A4 I-IID'I
i

if{ Fopened == ZUCCEES M // I 57 == A
preparel 1
Extractactual CF&E] )

TerminateProgram J.

else if{ Fopened == ERROR ) // o
TerminateProgram )

=7 HEi A

iRt

o

:

|\

/
/
/
\
Y \

\

\

\

\

71

b

\

(vuid preparel ) JfCFG H-d FH| \
{
char |ine[256]:
FindFunctions( ) AOEH BE &7
nodes--:
fseeki{csource, 0, SEEK_SET): AWy XOE EI|E
curLline = 1.
while{ fgets({line, 254, csource) != NULL ) /F & & 27|
i
AdnalysisLinel line
CurL ing++;
! F nerator
CFG_File_Writel ) C GGe erato
\ Y,
(vuid ExtractActual CFGE( ) \
b Report Generator
int i, main=-1:
For{i=0 : i« functions . i++)
{
if{ strcmplFunclist[i].F_Mame, "main”) == 0 M
main = i+2; AAHeD Ehael AT L E HE A
break;
b
ifFlmaint=-1)
CheckPrint{main; Aomain #2222 HE3EHE L E8 HZ=2
RepartFilelritel ), // BlZE EE
}
\_ Y,

void TerminateProgramf )

{

A\
Terminate Program

if{csource!=NULL )

foloselcsource )
printf("ZE 1 EZHn"n




s

Process Specification

Reference No. 1.1

Name Generation Control

Input File opened

Output trigger

Process It triggers CFG Generator, Report Generator and also
Description 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 Create CFG In ¢ source and save in txt File

Description




~

DFD

e

Level 1

Process Specification

Reference No.

1.3

Name Report Generator

Input trigger, C Source, Command Line

Output Report File

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

Reference No.

1.4

Name Terminate Program
Input trigger

Output

Process Terminate the program

Description




ﬁﬂansition Diagram

Checking
Syntax
Command line Y
wnth Process
C source coda file inpLt
IShow Help Message H‘[S]
* ITI"l‘J 119 ﬁpﬂﬂ Thic ey :
—— Generation
File Control
e
MSuccess" and
"Camvering
Wessade IF [
Corversion MEmpr Message
Show the name of the report file
Save CFG
Sawe Raport File
Close fils Terminata S : correct Syntax
program O : success to open the file




/ e, o °
- State Transition Diagram

* Checking Syntax Process

Command Line [Syntax==Frror]
/ trigger “ Help Command”

Command Line[Syntax==Success]
[ trigger “ Checking Input Process’.

o m— — — — — — — — — — — —

('ifistrcmp(cm[ﬂl, "create”) == 0
I
I
I
I

gk cm[1]!=MULL &% cm[2]!=MULL} // create HEMH e I
{
ifi strcmplcm[1]. "c") ==10
g% stremplem{2], "tst") ==0 ) // o, txt &4 Q.Aﬂ
{
Check Inputf input ); |
syntax = ZUCCEZS.
} |
telsed
HelpCommand{ J; I
svntax = ERROR:
} ]



State Transition Dlagram

® Generatlon COntI'Ol /'v'l:lllj GenerationControlfint Fopened) A | D-I\
1
| if{ Fopened == SUCCESS M // T o7 22 A
preparel )

ExtractActual CF&E] ) I
TerminateProgrami ): I
'
else if{ Fopened == ERROR ) // MY ZI| &#1{ Al |
TerminateProgram{ J:

File Opened
[File Opened==Success]
/ trigger “ CFG Generator”

File Open

File Opened
[File Opened==Error]
/ trigger “ Terminate Program”

CFG
Generate

CFG done
/ trigger “ Report Generator”

Report Report done
Generate / trigger “ Terminate Program”

Terminate
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Level 2

* CFG Generator 1.2

Function List

. /
trigger ,
/C Source
trigger /

- Prepare Gy
1.2.1

\
VN
trigger \
\

CFG Node
& CFG Edge

CFG CFG File

trigge . . .
el File writer TXT file
: 1.2.5
{rigger
N
S & Write Message

Success

1.2.6
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Level 2

* CFG Generator 1.2

prepare

/ void prepare( )
i

char line[256];

FindFunct ions( 3 I
nodes--;
fseek{csource, 0,
curLine = 1;
while{ faets(line, 254, csource) != NULL ;
{

I

SEEK_SET I Aloma E

analvsisLinel | ine)
curbine++;

}

CFG_File_Writel):

\

— — — — — — — —

s ors s 2o\

ﬁ

ﬂnid FindFunct ions( )

{
char line[255]:
char+ result:
int i, found = FALZE:

}

if{found == FALSEM // 0]0O|

functions++;
telse
found =

FALSE:

stropy{FuncList[functions] . F_Mame,
stropy(FuncList[functions] . retTvpe, striok{line,” "1
FuncList[functions].Node_Num =
FuncList[functions].Node_End

= aF = = =
SEHN = £F EE

result )

nodes++;
nodes++;

ificsource == NULL) JATHE TOE A
return;
whilel{ fgets{line, 254, csource) != NULL) { // EHE H 7|
result = getFunctionMamef | ine}: fENE 0B B
if{result!=MuLL} { // & @ X0 F3 - 2#H, 48 35 27
if{ strstriresult, " ") != NULL ) // &3 0|EW Z¥ ZxH: #¥o| oy
cont inue:
fori i =0 i =< functions @ i++ 3 { ool SEEA A
if{ strocmplresult, FuncList[i].F_Mame) == 0 ) {
found = TRUE:
break:;

.

Function List




-

Level 2

* CFG Generator 1.2

/

> Function List

, I SIS SESENEEE SIS SESSEEE SN  GESEEE  SESEEE SESS S — I N —
/ void AnalvsisLine(char +line) { \
int findex:
char temp[254];

/

prepare

/ void prepare( )
i

char line[256]; I
FindFunct ions( 3

nodes--

fseek{csource, 0, SEEK_SET) A
curLine = 1;

whilel{ faets(line, 254, csource) != NULL
{

~

’/
s ———

s ors s 2o\ /

|]d
4

analvsisLinel | ine)
curbine++;
}
CFG_File_Writel):

\

A e e s e \

\

(o

Analysis

stropyltemp, ™ ")

striok( line, "#n"

ifilinel0]l=="#n"){
HandleStatement( |ine);
return;

I

printf{"is @ ", line)

iflstrchriline, "' != HULL Il strstrijfne, "dof") != NULL
Il strstriline, "do {3 != NULLII retr(line, "dotin™) != NULL
Il strstr{line, "do0™) I= NULL WY/ 2 E22IH M (E ZH 3}5

i
findex = 1
findex = CheckFunction{linel:
ififindex == -1) /7 function listd o0lE0] @& EF I

snalvsisBranchi lingel;, //2I2 A
glse if(findex == -2) / gk Body I

HandleFunctionStart(streat(line, "#n" ) n
else Af ZHS BodyFb OpL F 9 ZHS 0 THE
HandleFunctionCall{1ine, findex ) I
I
glse if(strstriline,"return”) != HULL M Aforeturn B Mel CFG NOde
HandleReturnt 3
telsel | . & CFG Edge

HandleStatement{ line) Afo0] =M HER A

| ——

.

il

o

Tk

S —— —— — — — —— — —— —— — — —— — — —

-=>
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trigger

Level 2

* CFG Generator 1.2

trigger ,
/
/

Prepare

1.2.1

W/

woid CFGE_File_Writel

{
int n:
n-= EFE F|Ie Writer{ L
ifin =
Write.ﬂuccess( I
N

Y
(

| M

—— e e e\

CFG Node
& CFG Edge

(nt CFG_File_Writer()

{
FILE+ fp = NULL:
int i

if{fp != MULL)
i
fprintfifp,
for( i=0;
i

iz=nodes ;| i++)

fprintfifp, "Mode[Zd] :

y }

\

fprintf{fp, "Edae = =2#n" )
for(i=0 : i<=edges ;

fprintf(fp, "Edgelid] :

folose(fpls

return 1:
telse

return 0:

AT

AH A
=

0%
0kl

A md

AH A
=

-

\_

fp = fopen{ "CFGEInfo.txt", "W L

“Node & E#in" )

i++7 §
i, CFGEdge[il].S_Node,

rr

EAF ~ Z.1F linetin™,
CFGMode[i].endline):

i, CFGMNodeli].startline,

Hode[ #d]-=Node[£d]4n”,

2

CFGEdgel i].0_Node )

CFG File
—

/

Message

ﬂ void Write_Successi) { printf({"2 &

Zog

o

ol
=

Hl

B

g
=

L]

™
A

Fa
=

Lict

—>
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Level 2

* Process Specification

Reference No. 1.2.1

Name prepare

Input trigger

Output trigger

Process Trigger Find Functions, Analysis, CFG File Write.
Description

Reference No.

1.2.2

Name Find Functions

Input trigger

Output Function List

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

Description




ﬁLevel 2

Process Specification

Reference No. 1.2.3

Name Analysis

Input trigger, Function List, C Source

Output CFG Node & CFG Edge

Process Read C source every other line

Description and create CFG Node, CFG Edge.

Reference No. 1.2.4

Name CFG File Write

Input trigger, CFG Node & CFG Edge

Output trigger

Process Execute TXT File writer and Write Success outputting CFG

Description regarding Node’s connection from CFG Node and CFG
Edge.




f/fﬁﬁiLevelz

* Process Specification

Reference No. 1.2.5

Name CFG File writer

Input trigger

Output CFG File

Process If CFG information is created normally,
Description CFG information print txt file.
Reference No. 1.2.6

Name Write Success

Input trigger

Output Message

Process If file creation is success, printf message
Description
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handle
L e V e I 3 Function start

1.2.3.2

* Analysis1.2.3

handle
Function call

1.2.3.3

Code Line

handle

return

: 1.2.3.4
Hgper Analysis

handle

statement
1.2.3.5

C Source ~ handle
Branch

1.2.3.6

SRR SRR
CFG Node

& CFG Edge




Level 3
* Analysis1.2.3 Code

Handle Function Start 1.2.3.2

Handle Function Call 1.2.3.3

void HandleFunctionStart{char+ line)
int i
char func[254];
char+ fname;

strocpy(func, |inel

fname = getFunctionName( func;
inFunction = TRUE: AENE WS Y
CFGMode[++nodes] .startline = (float Jourline: e e R2F 0 EhE AT
curNode= nodes:
For{i=0 ; i=functions ; i++) Affunction listHlMe 22 E+E0
{
if{ strcmpl fname, FuncList[i].F_Mame) == 0 )

curfFunc = i

CFEEdge[++edges] . S_Hode = i+2; J/ @7 A Function Mode -= ®IH L E

CFGEdge[edges] .0_Node = curNode:

break:

H

I
printf{"HandleFucntion3tart Node[¥d-=£d]%n".curFunc+2, curNodel:

\

void HandleFunctionCall{char +line, int index){
int end;
CFGMode[curMode] .endline = (floatcurline: // #HIH =2 ObA 2 0 @
CFGNode[++nodes].startline = (floatjcurline+1:// == H4d  CtE &7

end = nodes:;

CFGEdge[++edges] . S_Node = curNode; AT Md D HIl L E - E
CFGEdge[edges] . D_Node = index+2;

CFGEdge[ ++edges] . S_Node = curNode; JioWE o WHI| = -2 O
CFGEdge[edges] .0_Node = end:

curlode = end;
printf{“"HandleFucntionCall Mode[Zd-=£d,Zd]#n",curNode,

index+2, curNode+1 };

el
B AT

4
=
a

= 2t

Handle Statement 1.2.3.5

7

void HandleStatement{char +line} Af WHE statement & 2]

Handle Return 1.2.3.4

if{inFunction == TRUEMX fEE iU B3R
if{ strchriline, *{' ) !=NULL}
brackets++
if( strochr(line, "} ) !=NULL)
brackets--;

CFGHode[curiode] .endline = (float curline;
if{ brackets !=0 ) AfEbr NS Statement

void HandleReturn( }

CFGNode[curNode] .endline = {float JourLine;
printf( "HandleReturn Mode[Zd-=xd] &, f~%.fHn",

CFGEdge[++edges] .S_Node = curNode; AT A

curNode, (curFunc+2 3+1, CFGModelcurMode].start!line, CFGNodelcurMode] . endli
P EHI| . E -

printf{"Handlestatement Mode[Zd] %.f~%.f#n", curMode,
CFGMode[curMode] . start|ine, CFGModelcurMode].endline)
elsel S Es B Statement
printf{“Handlestatement(funcend ) Nodel¥d-=2d] Z.f~% f#n", curdode,
{curFunc+2)+1,CFGNode[ curdode] . start line, CFGWNode[curNode].endli
CFGEdge[ ++edges] . S_Node = curNode; A FE el
CFGEdge[edges] .D_Mode = {curFunc+2)+1;

CFGEdge[edges] .0_Node = FunclList[curFunc].Node_End; ! InFunction = FALSE;
f - i . AH A = 0 _ - = =
EEE:EEEL:THDUES].Start“l‘le (f|D&t)CUrLII‘IE+1J e E = El'.:. E+.J }E|SE{ i 3=}._4|x_ E|—._T'—ﬂ g_?_ : x.JK-IE»l-E-, ;!:l_-|0_=|||:|5_z‘u_J 3=}._a|x_ _Eg
t J printf{"¥n"
\ H

CHM =E - Er B

nej;

an
un




f/fﬁigLevel3

Process Specification

Reference No. 1.2.3.1

Name Analysis line

Input Trigger, C Source

Output Code Line, trigger

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

Reference No. 1.2.3.2

Name Handle Function start

Input Code Line, trigger

Output CFG Node & CFG Edge

Process Create CFG information of Code Line starting function.
Description




/

~

DFD

e

Level 3

Process Specification

Reference No. 1.2.3.3

Name Handle Function call

Input Code Line, trigger

Output CFG Node & CFG Edge

Process Create CFG information of Code Line calling function.
Description

Reference No. 1.2.3.4

Name Handle return

Input Code Line, trigger

Output CFG Node & CFG Edge

Process Create CFG information of Code Line that is return

Description

statement
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Level 3

Process Specification

Reference No. 1.2.3.5

Name Handle statement

Input Code Line, trigger

Output CFG Node & CFG Edge

Process Create CFG information of general Code
Description

Reference No. 1.2.3.6

Name Handle Branch

Input Code Line, trigger

Output CFG Node & CFG Edge

Process Create CFG information of Branch Code

Description




- DFD Level 4

* Handle Branch 1.2.3.6

if block
handle
1.2.3.6.2

Code Line /
for block
handle
1.2.3.6.3
trigger Analysis do-while
P e Branch handle CFG Node

1.2.3.6.4 & CFG Edge

while
handle
1.2.3.6.5

switch
handle
1.2.3.6.6



DFD Level 4

* Handle Branch 1.2.3.6

Code Line

T

P

Sy
void AnalvsisBranchichar +line)

([ \ Iy

iflstrstr(line, "if(") != HULL)

I IfBlockHandlel line);  //if 2
glse if(strstriline,"fori") != NULL)
ForBlockHandlel line) fiFor2

v,

>

I\

trigger I else if(strstriline, "while(") != HULL)
WhileHandlel linel; fiwhile 2
[ — )I else ifistrstriline, "switchi ™) 1= MULL)
SwitchHandlel 3 flewitch 2

glse if(strstr(line,"do{") I= NULL

I Il strstrline, "doin™) I= NULL

Il strstriline, "do#0™) != NULL)

Do_whileBlockHandlel ), //do-whiled I \
I else AAEIE ol ertH LErE

HandleStatement( |ine);

] \
\

R s e e

oid ForBlockHandlel )
while(faets(for_line, 254, csource) != HULL)

/
Il/,

ed

oid IfBlockHandlel )

I

{

if(strstr{if_line,"else if"J != NULL) ffoelse if &A
whilelfaetsi if_line, 254, ceource) != NULL) /i else if state Ma

if(strstr{if_line,"else if") == NULL & strstriif_line,"else”) != NULL) // elsel M2

J

if{con == 2)

CFGMode[ifstate] .endline =

fi0F state E O

curLine: AfO1F state E E7}

1

{

}

CFGNode[end] . startling =

'aid WhileHandlel M

CFGNode[end] .startline =

oid SwitchHandlel 3
while(faets(switch_line, 254, csource) != NULL)

{

if{defaultState == -1)

\ forfi=1;i=con; i++)

N

f4HHE state M2
curline++;
CFEModelstate] . endline =
strtokifor_line, "tn"
printf{ &z for state Mode[Zd] #n", for_line, state)
if{strchrifor_ling, "}' 3 != MULL) S state EE2 EA
break:

curline:

curling+1; f e E e L forg end

curline++;
CFGNode[state] . endline =
strtok{while_line, "#n" L
printf({ "%z Hode[Zd]¥n",while_line,state):
if{strchriwhile_line, }') = NULL)

break;

curline:

A LB e

curline+i; end

if(strstriswitch_line, "default™) != NULL} // defaultE HEl

glse iflstrstriswitch_line, "case”) != NULL) // caseE &2

if{ (strchr(switch_ling, '{") != NULL) && (strstriswitch_line, case”) == NULL)
if(strehriswitch_line, "} ) != NULLM // } M2l

i f{back==TRUE}{ fEHE A 0l

£ default?F S22 switeh - end

[FGEdge(tenpEdge[0]].0_Node = end:

£ E NA Y case - end

\
|

\_

(ﬂ Do_whileBlockHandle( )

whilef faets{doWhile_line, 254, csource) != NULL)

{

J\o

!/ state HE|

curLine++;:

strtok(doWhile_line, "in"
if{strstridoWhile_line, "while(") != NULL)
i

ZUE HE

CFGMode[state] .endline = curline - 1:
printf{"fs do-while Node[Zd]#n".dolhile_line,con};
break:

H
printf{"fs In do-while Node[Zd]#in",doWhile_line,state); )
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Level 4

Process Specification

Reference No. 1.2.3.6.1

Name Analysis Branch

Input trigger, Code Line

Output trigger

Process Extract branch block and Trigger suitable process
Description

Reference No. 1.2.3.6.2

Name if block handle

Input trigger

Output CFG Node & CFG Edge

Process Create CFG information of Code Line that is return

Description

statement
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Level 4

Process Specification

Reference No. 1.2.3.6.3

Name for block handle

Input trigger

Output CFG Node & CFG Edge

Process Create CFG Information in for block
Description

Reference No.

1.2.3.6.4

Name Do-while handle

Input trigger

Output CFG Node & CFG Edge

Process Create CFG Information in do-while block

Description
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Process Specification

Reference No. 1.2.3.6.5

Name while handle

Input trigger

Output CFG Node & CFG Edge

Process Create CFG Information in for block
Description

Reference No. 1.2.3.6.6

Name switch handle

Input trigger

Output CFG Node & CFG Edge

Process Create CFG Information in do-while block

Description
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* Report Generator 1.3

Command

Line

trigger Extract
P4 Actual CFG File write

SITTG Report 32

Write
Success

1.3.4

essage

TXT file

Display
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Level 2

* Report Generator 1.3 Code

Extract Actual CFG 1.3.1

Report File Writer 1.3.3

int ReportFileWriter()
{

FILE* fp = NULL:
int i,j, poZ
char line[254];
char+ farline:
float po:

feeek(csource, 0, ZEEK_SET) Sy EUE Z 7| &
curLine = 1:
fp = fopen{output, "w") /i EH HE 2% &2
i f{fp==NULL )

return ERROR:

forfi=0; i==nodes ; i++) {
if{pNode[i] == -1} |
ifi CFGModel[i].startline !=0 M
fprintf(fp, "Node [Zdltin". il
whilei1) {
po = (CFGNode[i] . startline+10);
po2 = ({intJpo)zi0;
if{ curLine = CFGNode[i].startline ) {

iflpo2 == OM
\ faets(line, 254, csource )
void Extractictual CFGE ) ol cu{rLine++;
1 else
int i, main=-1; if (po2 == 1}
. ) ) ) Fgets(|ine, 254, :
£Or(ié 1< Functions ; i++) foenll10e 2t ool Report
{ fFprintfifp, forlinel; Fil
if{ strcmp(FuncList[i].F_Mame, "main™}) == 0 }{ ferintf{fp, "itin" 3 1le
main = i*2: A2 Erao] AT = HE SR telse if{po2 == 2}{
hreak: forline = striok(MULL, ":" M
ferintf{fp,farline};
} telse if(po2 == 3}
if(maim:_] v Report File Write 1.3.2 Forline = striok(NULL, ")
CheckPrint{main)  // nain 8402 HEHLE Lc ferintfcfp forline):
ReportFilelritel ); // #l®e == 1 void ReportFilelrife() ] , curtiness
1 { . break:
1 int ret: 1
) ret = ReportFifeliriter] ) ™5 _%e if{ ¢ curline »= CFGNodeli].start!ine )
— i == &k Li = CFGNodeli].endli
void CheckPrint{int nodenum) I if(ret == SUCCESS) ) I Fgeisf'ﬂn;?&:’cswrﬂeif'] endline ) )
{ Write_Succss( ) FRrintfifp, "Es”, linel:
int i curLine++;J ’
if{pMode[nodenum] !'= -1 § /7 0|0 A 32E ol op2tH telse if(lcurLine > CFGNodeli].endline )
piMode[ nodenum] = -1; e H3 ) break:
for( i =0; i=<= edges ; i++) { For(j=0; i<=edges ; j++) {
i f(CFGEdge[ ] .S_Node == nodenum} { ifipEdae[i] == -1 M
if{pEdge[i] '= -1} { AHI3E Aol ot et if(CFGEdgel j].5_Node== i ) {
pEdge[i] = -1; AT H3 fprintf{fp, "Edge(zd] @ HNode[#d] -> Hode[Zdl#in”,
CheckPrint{CFGEdge[i].0_Mode): // HZE L= ®3 ‘ pEdgéij?fﬁiEdgelil-S-NDUEJCFGEdgelH-D-Nﬂdeﬁi
} =l
J )
1 ‘ }
1 }

}
\ iclose(fp):
A A B

return SUCCESS;
void Write_Success() { printf("ESHZE2 oY HELL&sUC

Write Success 1.3.4

Message




ﬁLevel 2

Process Specification

Reference No. 1.3.1

Name Extract Actual CFG

Input CFG File

Output CFG Report

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

Reference No. 1.3.2

Name Report File write

Input trigger

Output trigger

Process Execute Write Success printing success or failure and
Description Report File Writer producing information file regarding

individual Nodes.
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Level 2

Process Specification

Reference No.

1.3.3

Name Report File writer

Input trigger, Command Line, CFG Report
Output Report File

Process Print out txt file to CFG Report information.
Description

Reference No.

1.3.4

Name Write Success

Input trigger

Output Message

Process If file creation is success, print out message

Description




- Data Dictionary
Type

Struct {
Save Basic Block Information of CFG int Node_Num ;
Node float startline ;
Node number , Code String float endline ;
]
. _ Struct {
Ed Save Edge information of CFG int S_Node :
8¢ . . int D_Node ;
Start / Destination Node number |
Struct {
) String F_Name ;
Save Declared Function Name and Return String retType ;

Function List int Node Num :

int Node_End ;
}

Type, Start and End Node number

CFG Node Save Node and Edge information of created

& CFG Edge G Node, Edge



~ Structured Charts
=

Command Lins~". e W :
Trigger, >

Help Checking
Command Input Process

o W
Generation
Cortrol

Checking

Syntax Process

Terminate
Program

CFG File

Report File
Writer

| Oinfa

for block if : do-while block switch
handle handle handle



1 #include <stdio.h>
2

3 vold w_display():
4 vold for_display():
5 vold i_f():
&

7

8

9

int main{void)

{
w_display():

10 for_display():
11 i_f():
12
13 1
14
15 vold w_display()
16 B
17 int 1 = a:
18
19 while(i < 17)
2w H {
21 o printf(Ui = Fdnt, i+4):
D 1
2z -1
24 vold for_display()
25 B
26 int 1 = a:
27
28 for(i=o : i€10 ; i++)
722 H {
20 - printf(Ui= %dnt, 1)
311 1

33 vold i_f()

T = |

35 int 1 = a:

36

37 printf("=2tZ LHSMH=2:");
38 scanf("%d", &i):

39 if(i<10)

40 o printf("i = ®dnt, 1)
41 else if( i € 20)

2 H {

43 o printf("i = ®dnt, 1)
4 }

45 else if( 1 € 20)

FiT o printf("i = ®dnt, 1)
a7 B else{

48 o printf("i = ®dnt, 1)
449 }

50

51 }

52 =




5

Execution Screen

[ T4's CFG generator lmooooooo: void for_display<{> : HandleFucntionStart ModelZ->161
£ : HandleStatement Modell61 24725
ICommand ngﬂ : create test.c out.txt int i = B; : HandleStatement Modeli16]1 24™26
I test.c1 EI| @& : HandleStatement MNode[161 24~27
forci=A ; i<1@ ; i++> = For Block NHodell17.18,191]
Function List { for state NodelZ28]
woid w_display NodelB1->NHodel11] printf("i= xd¥n", i>; for state NodelZ@A]
woid for_display Nodel21->Nodel31 > for state NodelZ28]
woid i_f Hodel41->Nodel5] > : HandleStatement<{funcend?» Model21->31 32732
int main Model6 1->Model[?] woid i _f<¢> : HandleFucntionStart Model4—>221]
ftinclude <stdio.h> : < : HandleStatement MNodel221 33734
int i = B; : HandleStatement Model221 33735
woid w_display{>; = HandleStatement MNodel221 33736
woid for_display(d>; : printf¢"=ALE BIEEIM| E:"); - HandleStatement Nodel221 33737
woid i_FfC>; = scanf{"xd", &i>:; : HandleStatement HNodel221 33738
if¢ i £ 18 > = if block Hodel231]
maintuoid?> = HandleFucntionStart Model6—>81 printf (i = xdW¥n",. id>; in if state Nodel24]
HandleStatement Hodel&1 78 else if( i € 28> else if Block Hodel251]
w_display¢{>; : HandleFucntionCall Hode[8->8.91 { in else if state MNodel261]
for_display{>; : HandleFucntionCall Model9->2.1@1] printf<"i = xd¥n'. id; in else if state MNodel261]
i_f{>; : HandleFucntionCall NHodel[18->4,111] } in else if state MNodel261]
: HandleStatement Nodel11] 12~12 elsze ifC i < 38> else if Block Hodel271
H HandleStatement (funcend> Hodell1i->71 12713 printf("i = xdin'",. id>; in else if state Nodel281]
elze{ else Block Hodel2%91]
woid w_display¢> : HandleFucntionStart Mode[B->121] printf("i = xd#n",. id; else Block Hodel2%]
£ : HandleStatement Model[12] 15™16 } else Block Hodel2%1
int i = @; : HandleStatement Modeli121 157™17 HandleStatement Mode[3B8]1 58°58
HandleStatement Model12]1 15718
while<i < 18> : WYhile Model131
{ Node[141] = O HEEEisUCC
printf("'i = xdin", i++>; Hodell4] E=
¥ Hodel14]
> : HandleStatement{funcend) Nodel15->11 23™23




CFG Information

~

33 Edge EE
34 Edge[8] : Node[8]->Nodel8]
35  Edge[1] : Node[§]->Node[8]

1 MNode #H 36 Edoe[2] : Node[8]->Node[@]

2 Node[8] : 8.8 ~ 8.8 line 37 Edge[3] : Node[8]->Node[9]

3 MNode[1] : 8.8 ~ 8.8 Line 38 Edge[4] : Mode[9]-»Node[2]

4 MNode[2] : 8.8 ~ 8.8 line 39 Edge[5] : Node[9]->Node[18]

5 Node[3] : 8.8 ~ 8.8 Line 40 Edgels] : Mode[18]1->Node[4]

& MNode[4] : 8.8 ~ 8.8 line 41 Edge[7] : Mode[18]-Node[11]

7 MNode[5] : 8.8 ~ 8.8 line 42 Edge[8] : Node[11]->Node[7]

2 Mode[g] : 8.8 ~ 8.8 line 43 Edge[s] : Node[8]->Node[12]

5 MNode[7] : 8.8 ~ 8.8 Line 44 Edge[18] : Node[12]->Node[13]
18 MNode[8] : 7.8 ~ 9.8 line 45  Edge[11] : Hode[13]->Node[14]
11 Node[S] : 18.8 ~ 18.8 line 45 Edge[12] : Node[14]-»Node[13]
12 Node[18] : 11.8 ~ 11.8 line 47 Edge[13] : Node[13]->Node[15]
13 Node[11] : 12.8 ~ 13.8 line 48 Edge[14] : Node[15]->Node[1]
14 MNode[12] : 15.8 ~ 18.8 line 49 Edge[15] @ Node[2]-“Node[16]
15 MNode[13] : 19.8 ~ 19.8 line 50 Edge[18] : Node[18]->Node[17]
15 MNode[14] : 28.8 ~ 22.8 line 51 Edge[17] : Node[17]->Node[18]
17 MNode[15] : 23.8 ~ 23.@ line 52 Edge[18] : Node[1B1-»MNodel28]
18 MNode[16] : 24.8 ~ 27.@ line 53 Edge[19] : Node[281-»Nodel19]
19 MNode[17] : 28.1 ~ 28.1 line 54 Edge[28] : Node[19]-)Node[18]
20 MNode[18] : 28.2 ~ 28.2 line 55 Edge[21] : Node[18]-Nodel[21]
21 Node[19] : 28.3 ~ 28.3 line 5 Edge[22] : Node[21]-»Node[3]
22 Mode[28] : 29.8 ~ 31.8 line 57 Edge[23] : Node[4]->Node[22]
23 Node[21] : 32.8 ~ 32.8 line 58 Edge[24] : Node[22]->Node[23]
24 MNode[22] : 33.8 ~ 38.8 line 59  Edge[25] : Node[23]-»Node[24]
25  Node[23] : 39.8 ~ 39.9 line &0 Edge[26] : Wode[24]->Node[38]
26 MNode[24] : 48.8 ~ 48.8 line 51 Edge[27] : Node[23]->Node[25]
27 MNode[25] : 41.8 ~ 41.@ line 52 Edge[28] : Node[25]-»Node[26]
28 Node[26] : 42.8 ~ 44.8 line 53 Edge[29] : Node[26]->Node[38]
23 Node[27] : 45.8 ~ 45.8 line 64  Edge[38] : Node[23]->Node[27]
30 Node[28] : 46.8 ~ 46.8 line 55  Edge[31] : Node[27]->Mode[28]
31 Node[29] : 47.8 ~ 43.8 line 56 Edge[32] : Node[28]-)Node[38]
32 MNode[38] : 58.8 ~ 51.8 line 57 Edge[33] : Node[23]-)Node[29]

58 Edge[34] : Node[29]->Node[38]
69  Edge[35] : Node[38]->Node[5]

/




e

printf("==A-E UHSHE:");
scanf("zd®, &i);
Edope[24] @ MNode[22] —» Node[23]

void i_f()
{

int 1 =8;

Report File

e I T s T T B T R Ty |

Mode [8] 3 void for_display(} Mode [23]
int main{void} 3 { ifflid<1e)
{ 4 int i = 8; 7 Edge[25] : MNode[23] —» Node[24]

w_display();
Edge[2] : Mode[8] — Node[8]

Edge[27] : Node[23] —> Node[25]
Edge[38] : Node[23] —> Node[27]

i
L fea — 0B Lh GO
d
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Edge[16] : Node[16] —> Node[17]

OB L0 DO -] o Ln e L) P —

Edoe[2] : Mode[8] —> Node[9] 43 Mode [17] 7 Edge[33] : Node[23] -» Node[29]
Node [9] 44 for(i=e ; 7 Node [24]
for_display(); 45 Edge[17] @ Mode[17] - Mode[18] 7 printf("i = zdwn", i);
Edge[4] : Node[9] —» Hode[2] 45 Node [18] 7 Edge[26] : Mode[24] - Node[368]
1 Edoge[5] @ Node[9] —> Node[16] 47 i<e ; 7 Node [25]
11 Node [18] 4% Edge[18] : Mode[18] -» Node[28] T else if( 1 ¢ 28}
12 if(); 45 Edge[21] @ Node[18] -» Node[21] 88  Edge[28] : Node[25] —» Mode[26]
12 Edge[&] : Mode[18] —> Node[4] 58 Mode [19] 8 Mode [26]
14 Edge[7] : Node[18] -> Node[11] 51 i) 8 {
15 Node [11] 52  Edge[28] : Mode[19] —> Node[18] bt printf("i = 2d\n", i);
16 53 Mode [28] 84 j;
17 1} | { 85  Edge[29] : Mode[26] —> Node[38]
1% Edge[8] : Node[11] = Node[7] 55 printf{“i= 2dwn", i); 25 Node [27]
12 Node [12] 56 j 87 else if( 1 < 38)
28  vyoid w_display(} 57  Edge[19] : Mode[28] —> Mode[19] 82  Edge[31] : Mode[27] —> Node[28]
21 | 55 Mode [21] 89 Mode [28]
22 int i =8 59 1 33 printf("i = 2dwn™, i};
23 68 Edge[22] : Mode[21] —> Mode[3] 91  Edge[32] : Node[28] —> Mode[328]
24  Edge[18] : Mode[12] => Mode[13] &1  Node [22] 22 MNode [29]
25 MNode [13] 93 else{
26 while(i < 18) 94 printf("i = dwn™, i);
27 Edge[11] : Mode[13] —> Mode[14] 95 j)
28 Edge[13] : Node[13] —> Mode[15] 9  Edge[34] : Node[29] —> Mode[38]
29 Node [14] 27 Node [368]
38 { 98
3 printf("i = 2d\n™, iH); 9 }
32 1 188  Edoge[25] : Mode[38] —> Node[S)
33 Edge[12] : Node[14] —> Node[13] 191 Edge[1] @ Node[6] ~> Node[8]
34 Nede [15]

Edoe[3] : Node[8] —> Node[12]
} 183 Edge[15] : Nede[2] - Node[16]

Edge[14] : Mede[15] > Mede[1] : -
Node [16] Edge[23] : Node[4] > Mede[22]
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