22 EGo] FERE

Software Analysis
CFG Generator

201011334 51°N



Statement of Purpose

1.

CFG7} BF-50{ 2|7| A|A}SHH, StfHof| A|2FgITh=
Message S &Sl &Lt

CFG7} 0F=04Z|04, $}0H0]| Success MessageTF H o
1, CFG+= Fileol| Attt

CFGE TtE=0| J 15} Error MessageS E o011,
B = ProcessS 2 g TiCt,

B 271 C source codeR = CFELCE.(*.0)

Main() Function LH£.8F CFGZ OF=CF,

‘¥t 22 Blocko| Gl7{Lt, UHE File 271 ZHIEZ|
ot 740 CFGE UtS 4 ¢lo D 2 CFG Generator?}
o2 = x2|=|o] FEEIC



Statement of Purpose

7. | Compile Error= 11 2{512| ¢t 11, CFGE TtE=4
TSt 7422| Errorft D 2TICL (YL} Z4-2 Blocko| St
Lt B 2f2}74Lf, MainQ°| 8l 3%

8. CFG7| 2F=01%|™, Fileol| CFG2| BB List2} Edge List
= TF S AT

9. CFG2e| 2AtHfrAl2 BB List= ‘[ { (Source), [ (In-
Edge) ], [{Out-Edge}] }, .... { ... } 1, Edge List=
‘[ { (Start BB), (End BB) }, ..., { ... } T’°|C}.

10. Help [\Aessagef C Source Code?| File I 27} E81&
A gaisich
=  Help Message= ol{ FEHZE &&5EIC,

$ ./cg <source code filepath(*.c)> <report filepath(*.txt)>




Statement of Purpose

. Statement'= o[ H|o|22()5E| £t Ao]
22()2 THI7| H7HR|E Liepict,

 Basic BlockS CFGE o|&+= 7| & tkelo|C}.
BB L0 E|o|E|= CFG 22|17 & & 9/,
StLI2| Statement”| = £ & QIC|,

« Control Flow Graph(©|5} CFG)-= Basic Block
== EdgeE @7ZAA|#HF2 GraphE LIEfHHLCE,
o| CFGA= BB Lol & C}2 CFGE 21 32

4 Q.




Console /ll|:|l||!:|l
Source_file CFG
wwynay  Generator

O




Event List

Input/Output Description Format/Type
Event

Source_File C Source Code?2| File 2  ZEZ}(*.c)
Report File 2t 4=l CFG7t 25| = File  -F-R}A(*.txt)
. i
Console Success/Start/Error Consoleo]| &2
Message o= _E_1|.oE=|
Report CFG2| Basic Block=2} Fileo|| 23 &|=

Edges2 230t= 2A1% £z}




DFD - Level O

Console

Source File Reader Index Generator
O 1

Report File



Level O — Data Dictionary

Input/Output | Description Format/Type
Event

Index C Source Code— TypeZl SourceS 7tA|11 Ql=
Generatorof|A] @]  2A|2| ListSEHo|C}.
7| A HH’—.I—’.-_“—EL 1.  Type: Sl Index?} if,
Index+—= type switch, for, whilex} 7+ 74
source 52 7}%| <2, ‘conditional’o| 11, Lk
=2 Statement?! 732,

‘statement’©|C}.
2. Source : % IndexZ| HIZ}




Level 1 = $pecification

Reference
Number

Input
Output

Description

o

Source_File
Index(+Data Structure)

Source File= EIO[A|, ParsingGtoq Index2 =215
Ct. OFQF, Source FileQ| 732 7| 22 E[0{ QS 732,
IndexZ null2 &2{=LF.



Level 1 = $pecification
Name | Generator

Reference
Number

Input
Output

Description

1

Index(+Data Structure), Report File

Message, Report

Index=- HFO[A|, ZF IndexS E 11, Basic Block=- Tf
=-0{7t0{, CFGE- 2F=°{ Report_Fileo]| £LC}.
Index2| Source} AEx[o] QS 732, Message 2
‘Fail'& 2=3tCt.



DFD - Level 1

File
Interface
0.0

Source File R Source

Index ——




DFD - Level 1

Console

v

Message

Generator
| o)

—  Index

Reporter Report
1.2

v

Report File




Level 1 = Data Dictionary

Input/Output | Description Format/Type

Source Source_File2 2 QJo{A, 22} A
F FEHE LIEfLHo{RIC,

Message Console®| HA|Z MessageE:  F2[F
LFEFLHEE,
CFG Generator©f|A] IndexE- ¢l  Graph

M Bt=0{5H Graph




Level 1 = $pecification
Name  |Filelnterface

Reference

Number 0.0

Input Source_File

Output Source

Description Source File2| I{U-3 C| Qlo{A, Z2[G2! Source

2 HYr{Rc} olek 742 2k2e]o] 9)8 742 Source
of| nullo| —017r71l £t




Level 1 = $pecification
Name |ourceParier

Reference

Number 0.1

Input Source

Output Index

Description SourceE {0 £03A, Index 2 FHZISICt, of i,

Source?} null¥ 732, Index©i|+= nullo| S0{7}A|
ElCt
=|C




Level 1 = $pecification
Name  |Gemerator

Reference
Number

Input
Output

Description

1.0

Index
Message, CFG

IndexS- S1o{A| CFGE HiZEISIC}, o] ff, Index”|
nulld 73-%, Message®i| help®l| ol 5= -Z2E0|
=01712, AR o= “Start”E 2 Tl
“Success”7| =017t} OFRF Index2| SourceZ| 4

ZE[O1R{EHA, “Fail"o| S0171A| &IT.



DFD = Level 2

Pre-processed
Source Indexer

0.1.1

Pre-
Processor
0.1.0

Source

Index —




—_—

Index

DFD = Level 2

Validator
1.0.0

Main

Generator
1.0.1

Result

Message

Optimizer
1.0.2

CFG



Level 2 = Data Dictionary

Input/Output
Event

Pre-processed
Source

Valid

Result

Description Format/Type

FAMat HIFS0| 2|42 C S
Source CodeOIEf

of{ Index”| A4&5t2| Check  True/False
sto] 2{2=lct,

Generatorol|AM Zt 2715282 ZXZFCFG
B FE02| = 17*CFG°|EF

Optimizer2 2 0o{A| CFGE

akSofzIct,



Level 2 = Specification
Name  |Pre-Procesor

Reference
Number

Input
Output

Description

0.1.0

Source
Pre-processed Source

SourceE tFotA|, A4} FHH-S 2|2 &, Pre-
processed Source©| 'g2o{=L}. Source?| null}! 73
7, Pre- d Source®| nullZ Fof&Ct

2, Pre-processed Source®]| nullS £o{FL}.



Level 2 = Specification
Name [indexer

Reference
Number

Input
Output

Description

0.1.1

Pre-processed Source

Index

Pre-processed Source=- HfofA|, E25}5l0 LR
A2 QbECE J2[0 FRAEF Bof ListFEl R

=2{Z L}, BFeF Pre-processed Source?f nullQ! 73
2, IndexO|| null2- ‘go{2Cf.



Level 2 = Specification
Name |Validatr

Reference

Number 1.0.0

Input Index

Output Valid

Description Index52 THHAl Qlo] 504, ST Index?| SHEE
AQIZ| ZHAfGtCt, ZHFEZ| QICIH False S, ZHIE




Level 2 = Specification
Name | MainGenerator

Reference

Number 10.1

Input Valid, Index

Output Message, Result

Description Valid7| TrueZt, Message©]| “Start”S 245t

Parsing= A|2TICE Index?| nulld 73-%, Message
of| Help®l| 5= Message=S- €11, Valid7}
False 732, Message©]| “Fail”S &35t} J2]
1 ZF Parsing®l|A{2| Z312+-=2 1 Result= Optimizer
of 201 rx{2{A CFGE Tt=0qZICt,




Level 2 = Specification

Reference

Number 1.0.2

Input Result

Output CFG

Description 0 E Result?} Ho{ 2™, 7| & CFGo|| BxICt,

CFG7} 2=l 2|%{5tA|7{ CFGE E2{FCt.




DFD = Level 3

v

Message

: Print

ndex Success Message
1.0.1.3
Message
. / .
Valid ’ Main e » Message
\ 1.0.1.0 : _____ trigger
\ ¢ T TT==- Condition
S e L7~ . Creater » Result
Sl 1.0.1.6
trigger ~

» Result




Level 3 — Data Dictionary

Input/Output | Description Format/Type
Event

Cursor Index=- ListSJEH 2 SILIAI QF  Pointer
o 2 27|0{ HtSI5t= Pointer




Level 3 = $pecification
Name  [Main

Reference
Number

Input
Output

Description

1.0.1.0

Index, Cursor, Valid
Trigger

Cursor2| Type= Zelgtn, 72k X 70C| Creator&
= TriggerGtCt. EESF Valid”| Falsed 73-%, “Print
Fail”2 Triggerst1, Index?} nulld 73%, “Print
Usage”= TriggerZILl. 4o 2 FEES 7

-, “Print Success”= Trigger3fCt.



Level 3 = $pecification

Reference

Number 1.0.1.1

Input Index

Output Cursor

Description S IndexE- HiofA{ SHH T 2 =l ojjojCt cf2o 2

‘Hol7t0d st #1%|2] Cursor& E24F L.




Level 3 -

Specification

Reference Number
Input
Output

Description

1.0.1.2
Trigger

Message

Trigger=|%d Message©]| “Success”S 'Elo{=C}.

Reference Number
Input
Output

Description

1.0.1.3
Trigger

Message

Trigger=|™ Message©l| “Failure”S 'go{=Cf.



Level 3 = $pecification
Name  |PrintStart

Reference Number
Input
Output

Description

1.0.1.4
Trigger
Message

Trigger=|™ Message©]| “Start”E- go{&LC}.

Name | Print Usage

Reference Number
Input
Output

Description

1.0.1.5
Trigger

Message
Trigger=|7d Message©]| Help Message& £ 0{&LC}.



Level 3 = $pecification
Name | ConditionCreator

Reference

Number 1.0.1.6

Input Trigger

Output Result

Description Trigger=| Resulto]| SHT R 71(if, for, switch,

while)o]| 2f= Z 7} Basic Block2 '@o{&L}, o] &
7} Basic Block5-2 Optimizer©f|A] 7| & CFGo]| &
ZAEICk,




Level 3 = $pecification
Name | tatement Creator

Reference

Number 1.0.1.7

Input Trigger

Output Result

Description Trigger=|™ S{%} Statement©l| S 5t= Basic

Block2 0tE0{LH 1, Optimizero||A 7| & CFGo||
HAE=IC,




DFD Level 4

[Index == Null]
/ Trigger “Print Usage”

[Valid == false]
/ Trigger “Print Fail”

\ 4

[Index != Null & Valid == true]
/ Trigger “Print Usage”
/ Trigger “Next”

[cursor->type = ‘Conditional’]
/ Trigger “Condition Creator”

[cursor->type = ‘Statement’]
/ Trigger “Statement Creator”

Statement

Control

Condition

/ Trigger “Next” / Trigger “Next”

[cursor = null]
/ Trigger “Print Success”



1

triggerll
1

) ’

Console

1
Cursor ll trigger,'
1 //
~ ! //
trigger ~ / [ -
gger ~ , 7 trigger~ Message
processed 1o 7
Source N S LT
\ 1 7 . P
1 '/ -
/, .
Index Main I------ trigger

Report

Report File






