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Modification of SASD



Statement of Purpose

& Software Requirement Specificationsrs

@ Input : the file written by C-language and commands are entered by user.

@ Output : CUI and report File that holds the information of the CFG
- The report show all states and edges of CFG.

& Environment

® It operated in Cygwin, execution of the software is in the form Command Line
Commands.

Ex) #gcc ./CG Inputcode.c result.txt gcc —o CG main.c
- When a user inputted unpermitted command, the program shows ‘help’

& Source Code

@ C source code has 100~200 lines. It includes main function.

® The code operates for a single file and The C source code doesn’t have user
defined header files.

® The C source code doesn’t include pointers.
@ Only normally compiled files will be operated.



Statement of Purpose

& Our CFG Program

®

Every statement is specified using a number, order of the files that received
input are same as Numerical order.

Between Block and Block is connected to the appropriate edge and generate
CFG by Block.

Need to process about function calls, ‘for’, ‘while’ and ‘switch’ statements.
Between Block and Block is connected to the appropriate edge

CFG is composed of the result of the conversion Report, Block, Edge and
Error Message.

Input C Source file is one instruction in a line
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DFD Level 5

- Finite State Machine 1

[ CurrentLine == Leader && 'EOF ]
/ Trigger ‘input List of Leader’

Determine — > Input
Leader -« — | List Leader
[if (feof(C_Source))]l

@




DFD Level 5

- Finite State Machine 2

Convert
‘Branch’ Block

‘Normal’ Block

Create
Basic Block

[ Convert 1

[ NextLeader '= END &&
Block.Type == “Branch Block” ]
/ Trigger ‘Branch Edge Block’

[ NextLeader !'= END &&
Block.Type == “Normal Block”
/ Trigger ‘Normal Edge Block’

[ NextLeader != END &&
Block.Type == “Function Block” ]
Trigger ‘Function Edge Block’

[ NextLeader !'= END &&
Block.Type == “While Block” ]
/ Trigger ‘While Edge Block’

[ NextLeader == END ]

Convert }

‘While’ Block ‘Function’ Block

[ Convert




DFD Level 5

- Finite State Machine 3

[ Block.Type == “Goto Edge”
&8 NextBlock '= END ]

[ Trigger * Normal Edge ’

/ Trigger * Goto Edge

" Connect - R
{ ‘Goto’ Edge [--___

B

Connect
Edge

v

R

Before

| Bk Frae == “Guin Idge | Flack Type == “Normal Sdge”
Ak Nestliock ‘= D | LLL
/ Tigge  Gotn Edge v 7 Trigget " Normel Eoge
Connect -~ Connect 4 Connect

£ MariBhack »» END |

Fusion

|

[ Block.Type == "Mormal Edge”
& NextBlock != END ]

""__ = Connect
| 'Normal’ Edge

[ MextBlock == END ]

Fusion J

l
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In DFD Overall
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Source Code with SASD



Implementation
- Define enum and struct

< I:.eader

struct tag_Mode_of_Leader

{
int Leader_Mum:
ttvpedef WodelLeader:

€ Basic Block

| typedef int Line:
} struct tag_Mode_of _Basic_Elock

{

int BlockMumber:
B_TYPE Block_Twpe:
Line firstlLine;
Line endLine:
E_TYPE+* Edges:

: int NumofEdge;

- ttypedef NodeBlock:

€ CFG
b struct tag_CFE
{

Bool bsuccess:
List+ blockList:
List+ edgelList:
char+ strErr:

- typedef CFG:

& Edge

g struct tag_Node_of _Edge

o
int Edge_Mumber:
Basic_Blaock=+ Source:
Basic_Bloaock= Destin:

- ttypedef ModeEdge;

Henum tag_Edge_Twpe
{
ET_MORMAL,
ET_GOTO
- ttypedef E_TYPE.

5 enum tag_Block_Type
!
BT_MORMAL, 7/ 0
BT_BRE&AK., /7 1

BT_REPEAT_FOR, 4/ 11
BT_REPEAT_WHILE, /4 12
BT_FUMCTIOW £/ 13

- typedef E_TYPE:

= enum tag_Repeat_sStack_Type

{
ReT_NOT_REFEAT,

RET_FOR,
: RET_WHILE
‘Fttvpedef RE_TYPE.




Implementation DFD L1

- main , CommandReader i e =y
Wﬁ@ ' @-

.t W aiﬁh s

Input command

& cr"T"

rue / False True / Falze &

int main{int argc, char+ argwl[])

Bool bCommand:
1 1 ERROR errar;

bCommand = CommandReader{arac, arawy, &error))

CFG_Generator{bCommand);
Command Reader

return 0.
h
Command Bool CommandReaderiint argn, char+ _inputCommand[]. ERROR+ error)
{
long handle;
bool FILE+ fp:

if {aran != 3}
When executing the program after cerror - FILE_NOT FOLND:

receiving the command, the | return FALSE;
command checks the suitability and
conformity to the option value

to output. {if (fp == NULL)

+grror = ARGUMENT_ERROR:
return FALSE:

fp = fopen{_inputCommand[1], "r" N

¥

fologselfpl
return TRUE:



Implementation oFD L1 _— T
- Generator N p— i

-

True/Falge‘ m ﬁ @ @ -

.--.l.'- -

_..\_ -

void CFG_Generater{char+ filename, Bool _blnput)
i
List* Leader_List = WULL:
1.2 FILE+ source.
: ERROR errar.

Generator Nt index - 0

Bool {if [ _blinput == FALSE)
if (filename == MULL)} error = FILE_MOT_FOUND;

CUI, File else error = ARGUMEWT_ERROR:
ErrorMessage( _blnput, error )

Depending on the results of ;

Command Check reads C-Source, {E'SE

it will output a corresponding source = fopen{filename, "r");

message. Leader_List = Determine_Leader{sourcel;

Create_BasicBlock{source, Leader_List )
Connect_Edge{source ).
g_CFG = #Fusion_BEnE{&g_ListofBlock, &g_ListofEdge:

}

Create_CUI{a_CFG L
Create_Filelg_CFG):



Implementation
- ErrorMessage

DFD L2
Sy Trlgger @ che“a:e

1.24
B°_°')‘ Controller ‘ CFG
jRes Show fror
rigge Error | Message
Message

True / False -

123

Show Error Message

Trigger

CFG

When receive Trigger from
Controller, send information of
error message that commands.

Create VDisplay
CuI
1.25

void ErrorMessage(Bool _false,

{

mwaﬂaﬁ vt WA

ERROR error)

char+ messege;

int len:

if (error == FILE_WOT_FOUND)

{
len = strleni"file not found"):
messege = (char+imalloclen + 1)
stropy(messege, “file not found® )

'

else if (error == ARGUMENT_ERROR)

{
len = strilend “argument error”):
messege = (char#Imalloctlen + 1)
stropyimessege, “argument error”

1
a_CFG.bError = _false:|
q_CFG.strErr = messege:

printfi "Command Errorfn” )
printf{"Error Hessege-=cfg.txt¥in” )



Implementation

- Determine Leader "~

List of

List of Source
Block List of Leader
Leader

1222
Determine Leader
Code Store(source)

List of Leader

When receive a Code Store from
File Opener, making List of
Leader that finding each block’s
leader, save a Data store and
return.

DFD L3

7 Leader
Trigger (o Create of \—
— =" [ FileOpener | code _ (g qic plock E—
1221 Store, 1.2.23
e List of
Basic Block

Determine aa -
leader | _—~ = -

1.2.2.2 List of

_.,.’tﬁ @ -

Connect _/
Edge .o
1224 w) e e s &
-~ ...'L -

List+ Determine_Leader{FILE+ _source}
i
Jfioreate list
list = {List+malloc{sizeof{List))
memset{ list, 0, sizeof{List) )

Aémain search
while [ fgets{szbuf, BUFFERSIZE, _source) != MULL}

i
| if (strstriszbuf, "main”} != NULL) break; |
Aéfunction search....... what the hell
if (szbuf[0] != "#° && (strchriszbuf, "(') ) && parenth == 0)
i
if CFUMCTIOW_NUM == function_count} § '
strtoki{szbuf, " "N
stropy(function_Table[function_count], strtok(HULL, " ("))
function_count++:
!
if (strchriszbuf, "1 parenth++;
if (strchr{szbuf, "}° 1)) parenth--.
count ++:
!
count = Search_leader(list, _source, count, false)
tempMode = list-=Begin.
return list.




Implementation

- Create Basic Block ~

Trigger
- _gg_)

FileOpener
1221

Determine
Leader
1.2.2.2 List of
Leader

Create of
Basic Block

List of
Basic Block

1223
Create Basic Block
List of Leader, Code Store

List of Basic Block

Receive leader's lists, create basic
block, make List and so on save
at CFG Data store.

Hode+

a_ListofBlock.Begin
Stack_for_RET.Begin

1Basic_Blocks

Create_BasicBlock(FILE* _source, List+ _leader)
TestHode:

MULL:
MULL:

/¢4 a_ListofBlock &7,

whilel1)

{

nFlag = 0:

A Flag )4

if{{{NodeLeader+JIList _Get{_leader,Mumber)) == NULL) bredk

memset(szbuf, 0, BUFFERSIZE):
fseek( _source, 0L, SEEK_SET j:

Afinitialize buffer
A inmitialize file location

far(j = 0.
i

i« ((ModelLeader+)List_Get{_leader,Mumber })-=Leader_Mum & j++)

faets(szbuf ,BUFFERSIZE, _source ) fForead a line

branch

if{{strstriszbuf,"else "3 != NULL || strstriszbuf,"else{") != NULL

{

}

I'l strstr{szbuf,"elseffin”) != NULL) && nFlag == 0) A0 F Leader is else

iflstrstriszbuf, " if") != NULLY // check if statement
i
Branch_Block({BT_BRANCH_ELSE_IF,{{Node+)List _Get_Inde={_leader,Number )iy
elze
i
Branch_Block(BT_BRANCH_ELSE, ({Node+ )L ist _Get_Index( _leader, Humber )3 )

nFlag = 1:

ifl{strstriszbuf, "switch

{
}

") 1= NULL && nFlag == 0}
Il (stretriszbuf, "switch{") != NULL && nFlag == 0))




DFD L4.1

Implementation
- Normal_Block

12232
Normal Block
List of Leader, Trigger

Basic Block Node

When you receive a Node of
Leader, make Normal Block and
add list of Basic Block as a node.

e 3 e —
I 'm ':,___ _‘.;.-' - o b
g = |
T Lx | X A

ModeB lock+ Mormal|_Block({Bool _trigser, Mode+ _Node)
i

int i = 0.

HodeBlock+ TempBlock:

TempBlock = {ModeBlock+Imalloc(sizeof{HodeBlock) )

TempB | ock-=Edges = NULL

TempBlock-=firstLine = {{ModeLeader+){ _Node-=pData))i-=Leader_Num

if{ _Node-=pHext == NULL)} TempBlock-=endLine = -1:

glse TempBlock-rendline = (({Nodeleader+ ) _Mode->pNext-=plata ) )->Leader_Num -1;

switchi _trigger)

case BT_MORMAL

TEMPETOCE-+HumofEdge = 1:

TenpBlock-»Edaes = (E_TYPE+imal loc(sizeof (E_TYPE)+TempB | ock-=Numof Edge ):
TenpBlock-=Edges[0] = ET_MORHAL:
TempBlock-=Block_Type = _trigger:
brealk.:

default:
TempBlock->MumofEdge = 0
printfl“Trigaer Errtfn” )
breaks;

List_Add_Last(&g_ListofBlock, TempBlock)



[ ]
Implementation DFD L4.1
- Branch_Block -

List of
Lnasher
| A 4
g Determine Create of
cild open Leader Basic Block
7 4 ""‘
- /./ d
’“‘ it I Tllggvl%
Tug,.;:r’o Trig ;.;D // R
‘“LA'/U:{:“ P ;: D//‘;ﬂ "'""ﬁ\zf:‘::: I “"f\"
g Kok ,// Mode ‘ 9
Narmal Branch Repeat Function
Block Block Block Block
Reference No. 1.2.233

Name
Input

Output

Description

Branch Block

List of Leader, Trigger

Basic Block Node

When you receive a Node of
Leader, make Branch Block and
add list of Basic Block as a node.

Luacler
12231

Normal P o
.m - -~
12232 B _:J
Trigger Lau 7
Sranch =y -
Block oy —
Trigger 12233 n I
— - Ust of
*_Basic Bock
) or ml
=y Riock — - * “—
12214 T e | ewe CN T
ot v
Tripger ey
function
Dlock
12235 = ] [ ] (- i | (i ]
- -~ = - T PN [ ||
NodeB lock+ Branch_Block(Bool _trigger, Wode+ _Mode)
i
int i =M
HodeBlock+ TempBlock:
TempBlock = (MNodeBlock+imalloctsizeof{NodeBlock )}

TempElock-=Edges = MULL:
TempBIock—>firstLine = ((ModeLeader+){ _Node-=pData ) )-=Leader_Num;
i f{ _Mode-=pNext == NULL) TempBlock-zendlLine = -1;

glse TenpBlock-»endLine = {{ModelLeader+){_Node-»pMe=t->plata))-=Leader_Num -1;

switchl _trigger)
i

|case BT_BRAMCH_IF: I
empB [ock-=Humo qe = 2.
TempB lock-»Edaes = (E_TYPE+)malloc(sizeof(E_TYPE }+TenpBlock->MunofEdge ):
TempBlock-»Edaes[0] = ET_GOTO:

TempBlock->Edges[1] = ET_MORMAL.
TempBlock-=Block_Twpe = _trigger.
brgal:

lcase BT_BRAMCH_ELSE: I
emnpBlock-=Humo qe = 2.
TempBlock-»Edaes = (E_TYPE+Imalloc(sizeof(E_TYPE }+*TenpBlock->HunofEdge );
TemnpB lock-»Edaes[0] = ET_NORMAL:
TempBlock-»Edges[1] = ET_GOTO:
TempBlock-=Block_Twpe = _trigger.
boalks

|case BT_ERANCH_ELSE_IF:|

|case BT_BRANCH_SWITCH: |

|case BT_BRANCH_CASE: |

|case BT_ERANCH_DEFAULT:|

|defau|t: !
= =0

printf{"Trigaer Err#in" N
break:

1
List_Add_Last{&a_ListofBlock, TempBlock )



[ ]
Normal
DFD L4.1 Block — |
Implementation s, =i R
Trigger Lau 7
- Code Sench S | "
Repeat_Block - = | o] =
Luacler “ > e
’ - : Ust of S
12231 San Bosk
List of Trigger. hpn.‘ l'l % y
o - - | — f——
hauiee 12234 s | SR == I = e e
ot v
Tripger ey
function
Diock
12235 e -~ - i | (i e B —
—__ __ __ __ p KA. w0 g _ S|
| A 4
g Determine Create of
File open
s Leader Basic Block
ZI\_A
,// \\ | HodeB lock+ Repeat_Block{Bool _trigger, Mode+ _Mode)
A i
/ o Trigger Int I = D;
‘uu "'." 88 ¥'\Rﬂh
vlua.urD/Tln (v_, Neda .
s & 4 Abho o WodeBlocks  TempBlock:
Zgﬁ%;ﬁ; “’“'D// '“m»27 Node ‘{ TempBlock = {ModeBlock+Imallocisizeof({NodeBlock))
P T e e TempElock->Edges = HULL:
- TempBlock-=firstLine = ({NodeLeader+ ) _Node-=pData)i-=Leader_MNum
Narmal Branch Repeat Function if{_Mode-=pMext == HULL} TempBlock-»endLine = -1;
Block Block Block Block else TempBlock-rendLine = {{ModeLeader+){ _Node->pMest-=pDatali-=Leader_Mum -1;
switch({_trigger)
Reference No. 1.2.234 {

Name
Input

Output

Description

Repeat Block
List of Leader, Trigger

Basic Block Node

When you receive a Node of
Leader, make RepeatBlock and

add list of Basic Block as a node.

||:ase BT_REFEAT_FOR:
EMpPB T OCK-=HumoT E0g

TempBlock-=Edges
TenpBlock->Edges[0]
TenpE|ock-=Edges[1]

TempBlock-=Block_Type

[T =11

| case BT_REPEAT_WHILE:

lempb lock->NumotEdg
TempBlock-=Edges
TenpBlock->Edges[0]
TenpB | ock->Edaes[ 1]

TempBlock-=Block_Type

brealk:
default:

B = 2
(E_TYPE+Imalloctsizeof{ E_TYPE J+TempE lock-=HumofEdae )
ET_GOTO:

ET_MORMAL.

_trigger;

e =2

(E_TYPE+* malloctsizeof(E_TYPE J+TempE lock->NumofEdge )
ET_MORMAL:

ET_GOTO:

_trigger:

TempB lock-=NumofEdge = 0.
printff"Trigaer Err#in")
brealk:

I
List_Add_Last(&a_ListofBlock.TenpBlock)
printf{ “#nRepeatiin” )



Implementation DFD 14.1

- Function Block . e =
- / = = @ N @ 0

ModeB |ock+ Function_Block(Bool _trigger, Nodes _Node)
int i =

ModeBlock+ TempBlock:

TempBlock = {ModeBlock+Imalloclsizeof (NodeBlock )l

TempBlock-=Edges = HULL:

TempBlock-=firstline = ({ModelLeaders)(_Node-=pData ))->Leader_Num

if{ _Mode-»>pNext == WULL) TempBlock-»endLine = -1,

glse TempBlock-=endLine = {{ModelLeader+){_Node-=pNext-=pOata)i-=Leadar_Num -1:

switch{_trigaer)
i

|case BT_FUNCT I10N: |
emnpBEToCk==Humo ge = 1.

TenpBlock-*Edges = (E_TYPE+Imallocisizeof(E_TYPE)+TemnpElock->NumofEdge )

Function Block TempE lock->Edges[0] = ET_NORMAL:
TempBlock-»Block_Type = _trigger;
break:;

default:
TempBlock-=NumofEdae = 0;
printf{"Trigger Errtin"
break:

List of Leader, Trigger

Basic Block Node

. . List_add_Last(&g_ListofBlock, TenpElock)
When you receive a trigger,

processing of the function block )
and as the form of CFG Phase } return TRUE;
Data is exported.

printf{ “#nFunctioniin”J;



Implementation
- Connect Edge

der
List of
Edge

List of

1224

Connect Edge

D F D L3 Determine
Leader
List of
_T ri_ggi; FileOpener Code
1221 Store
List of

Basic Block

Edge+  Connect_Edge{FILE* source, List _block)
{
List g_ListofEdge

int tmp_Block_Edge_Mums: /¢ temp block.. number of edge its Block
int Array_lndex = 0.

while{1} // about Block
i

£ Number of edge its Block
tnp_Block_Edge_Nums = ((MNodeBlock#)List_Get{&d_ListofBlock, Block_Mumber))-=NumofEdge

while{1}) /¢ about Edae
i

if { ({MNodeBlock+)List_Get{&g_ListofBlock, Block_Number))-=Edges[Array_Index] == 0 3

Down_Edge_Writer{ ) /¢ Down Edae2b™
glse if (((ModeBlock+)List_Get{&s_ListofElock, Block_Mumber))-=Edges[Array_Index] == 1 3
Goto_Edge_Writer{sourcel; // Goto Edge2}™

tnp_Block_Edge_Mums = tmp_Block_Edge_MNums - 1, // drawed edge.. so edge-1
if { tmp_Block_Edge_Mums == 0 J // if next_edge is null

break: // end!
alse

Arrav_lndex++) // to find next edge .. so edge+l

}

List of Basic Block, Code Store Array_index = 0

CFG

Block_Humber++;

if { ((MNodeBlock+)List_Get(&3_ListofBlock, Block_Number}) == NULL ) // if next block is nul
break:
1
return g_ListofEdge; /7 Return Edge List

Receive list of Basic Block, make
Edges, and save CFG to data store.



Implementation

- Goto Edge Writer
- Down Edge Writer

der

List of
Edge

12242
Goto Edge Writer
List of Basic Block, Trigger

CFG

When you receive a trigger and
List of Basic Block, this process
makes Goto Edge statements
each of Basic Block.

glge if  ({ModeBlock+)List_Get{ia_ListofBlock, Block_Mumber))-=Block_Type
while_processor(source)

void Goto_Edge_Writer{FILE+ source, List+ g_ListofEdae, List _block)
{

Feerrrrrrtesrrrr BRANCH BLOCKH CHTF A E] +++tsssrrdrrtesss/

Feexrrrrrrerrrsr REPEAT BLOCKH CHTE BBl +++ssssssrarrresss/

12243
Down Edge Writer

List of Basic Block, Trigger

CFG

When you receive a trigger and
List of Basic Block, this process
makes Down Edge statements
each of Basic Block.

if [ ({ModeBlock#)List_Get{&a_ListofBlock, Block_Mumber))-=Block_Type == BT_BRANCH_IF J // if2¢E
if_processorisource)

glge if ( ({ModeBlock+)List_Get{ia_ListofBlock, Block_MNumber))-=Block_Type == BT_BRANCH_SWITCH )
switch_processor{source)

elge if ( ({ModeBlock+)List_Get{da_ListofBlock, Block_Mumber))-=Block_Type == BT_REPEAT-FOR ) //
for_processor{source)

BT_REPEAT_WHILE 1}

UNGTION 3 /7 %



Implementation
- FusionBBnE

Create File

CFG
CFG Fusion_BBnE{List+ BlockList, List+ EdgelList)
{

CFG cfa:
cfg.blockList = BlockList:
cfg.edgelList = Edgelist.
122 cfg.bSuccess = TRUE
cfa.strErr = HWULL:
FusionBBnE
return cfg.
List of Edge, List of Basic Block
Create CUI
CFG
. . CFG
When you receive List of Block
and Edge, this process save CFG Display

by the order
CUI Datareceived a
comprehensive data is output to
the console screen.




Generating Example



#include <stdio.h>

int main(void)
{
% int direction = 1;
int x = 1, speed, n;
inty = 1, length = 0; @

% if (direction == 0)
{

}
* else if (direction ==
{
*X--
}

% switch (length)
{
*case 1:
*speed = 100 ;
n=3;

*X++ ;

o] (<] [o] [o] (& [w 8] [=

*case 2:
%gotoxy (MAX_X/2 , MAX_Y/2) ;
printf("Game Clear ¥n") ;

Sleep (300); [9
*break : 10|
*default: E
*break; 12

}
% return O;

}

N <o

/ 0\

0
v
1
\ -
v
3
\ y
\ 4
5
\
8
v
9
v
10] [11
v
12

13

—> Down Edge
—> Goto Edge

|:| Normal Block
|:| Branch Block
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