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Statement of Purpose
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Terminator

Data Process

/OB

Data Flow

Input/Output

Event

Command

C Code

Design

Description Format/Type

String that includes Input File Name and Output File Name

char*
Ex) ./CG [input file name] [output file name]
C code that will convert CFG
C code must have *.c file extension *.c
C code Generated by C standard
Data that saves information for drawing CFG and a information to
create report file
EX)
struct Design{
struct
int nodesize;
int edgesize;

Node* node[DESIGN_SIZE];
Edge* edge[DESIGN_SIZE*2];}
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Notation of
Data Flow Diagram

Data Process

Control Process

Data Store

\ Data Flow

~< Control Flow
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DFD Level 3
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DFD Level 3
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Finite State Machine - 1.1.2 Command Checker

Notation Condition

- State CC : Command Correct

‘ Terminal - Ture : valid command

State - Flase : invalid command

. Initial

[CC=true] State

/Trigger “Store Command”
/ flow

[CC==false]
/Trigger “Print Help”

Store

Print Help Command
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Finite State Machine - 1.2.2 C Code Checker

Condition

CE : C Code file Existence
- Ture : vailid C Code file

- Flase : invalid C Code file

[CE=true]

[CE==false]
/Trigger “Print Success”

/Trigger “System Exit”

System Exit Print Success

21



Finite State Machine - 1.2.2 € Code Checker

[ cstype = loop]

Make /Trigger "MLE" Make Add Function
Condition Edge 4 Loop Edge Information

Function In Function Out

P 3 N
e 3 & Q
X 2 W
2 [} i~ o
QQ@/ 75 O LO ‘\‘\Qg
z S
= $
[ cstype = cond ] && 2l s N £ .
; Y X
[withElse = true ] % 2 u Y
/trigger “push..” e 2. 4 K&\&&OQ
| — .9
> = 3
_ = I M &
[ cstype = cond ] && @ e N O
WILNLCISE = 1dI5E | 8 ? \
Push C.S /trigger"RNL” <3 =<
Information =
/ z
num = 1; )
fcNum = 0; [type =3
inFunc = false; ype =5
/Trigger “ pus

inMain = false;
type = none;
_RNL "Enable” Read

Make Report

Next Line

[ type = none]
/Trigger "RNL" Num /I3 Etel
Fcnum /157t S EEetel
] } ., Infunc //&r==2to| Lt
/Trigger "MakeNode inmain /0 21otO|LE
withElse //else7t ERAQULE
csEmpty //csTEE Tt H O ULE
[withElse = true]
i "RNL" type( 2tolo] F7 MY )
/triggef "RNL -none //H1ztel
//HI A ZHH 2 none
-nl /12 el
-func_head [/ dels
-s_func //g= Al Eretel
-e_func //gs=Eetel
-s_Cs YLSINESER
Make Node  mmiomcessginos Make Edge s /icsBatel
/Trigger "Make Edge”
cstype( push&l csHEO| TF )
-cond; /12712 thote|
-loop; /] BHEE AlRS
-above_else //EAHESI R R (R
gt E)




\ELG
Condition Edge

[ cstypp = cond ] &&
[withElpe = true ]
/triggey "push..”

Push C.S
Information

/

num = 1;

[ cstype = loop]
/Trigger "MLE"

Make

Loop Edge

. INY, 19bbu1/

WILNLCISE = 1dI5E |

/trigger"RNL"

~

JINY, 196611/
J Y= I T-ry

YaWEY

fcNum = 0;
inFunc = false;
inMain = false;
type = none;
_RNL "Enable”

Add Function
Information

[ type = s3
/Trigger " push™

/Trigger “MakeNode”

Read
Next Line

[ typg = none]

[withFlse = truel

-

Make Node

/triggef "RNL"

[WithElse = false]
/Trigger "Make Edge”

Make Edge

Agger "RNL”

Make Report

Num //ER 2Ll

Fcnum /157t S EEetel

Infunc //&r==2to| Lt

inmain //H| 12O LF

withElse //else7t D QlLE

csEmpty //csTEE Tt H O ULE

type( 2telo] BF X% )

-none //H1ztel
//HI A ZHH 2 none

-nl //2-&etQl

-func_head [/ dels

-s_func //g= Al Eretel

-e_func //gs=Eetel

-5_Cs //csA| & 2tol

-e_cs //cs2 2ol

cstype( push®l csHEO| 5F )

o
-cond; /1272 thote
-loop; /] BHEE AlRS
-above_else //EAHESI R R (R

gLrE)




push A7l ¢cs SE= main A Sk 0| 2 RISEA
SHLH pop ( stack 4] ) popel B=2 oy AsE Am || AENEsE N
Loop Edge TEE o Mo QK| AH num = fcNum
fcNum = num; SEE /X2 Sotd
stype = cond] || num = ZAEIQ|X| inFunc = false
cstype . abo”ve_else ] POP C.5 Make inFunc = true
Irigger "MCE Information  [Illelels) Loop Edge
jger "MLE Add Function

Function Out

type = avove_else] Information Function In

/Trigger "Pop”

Make
Condition Edge

[csEmpty
/trigger "

=
= T
o

pop
ie‘!‘ol EEI‘
bush

pe = e_func]
/trigger " Function Out”

fTrigger "RNL"

[ cstype =\cond ] &&
[withElse =¥alse ]
/trigger”RNL’
/

wum = 1;
'ctNum = 0;
nFunc = false;
nMain = false;
ype = none;
RNL “Enable”

type = none]
Trigger "RNL"

[ type = eof]

/trigger "MakeReport” Make Report

Parse >

Next Line

[ type = none]
/Trigger "RNL" Num //5.'_1IHE|-E|

Fcnum /157t S EEetel

[ cstype =|cond ] &&
[withElse = true ]

- P " Infunc //gt=2to|Lf
/trigger "push.. / 5~ inmain //of| eloto|LE
rigger ” push ..." withElse //else7t RAQULE
csEmpty //csTEE Tt H O ULE

type( 2t21o] T/ M)

o [withElse = Make -none //H12}0l

i : : " " oo /D A2 none
Information /trigger "R frigger “MakeNode Condition -nl /75529l

-func_head YA R =t
-s_func //g= Al Eretel
-e_func //gs=Eetel
igger "MakeNode" nodedf M Ht2 Er°iE -s.cs //csA| &t 2tel
£ 71217|= edge*“ -e_cs //cs2 2ol
[WIT[hE|Se"= false] ) cstype( push®l csHE0| 57 )
/Trigger “Make Edge -cond; /2712 ot

Make Node

-loop; /] BtEE A|RtE
-above_else J/AAHIZSIEE(HT
gt E)




Data Dictionary



Data Dictionary Level 0

Input/Output

Description Format/Type

Event

String that includes Input File Name and Output File
Command Name char*

Ex) ./CG [input file name] [output file name]

C code that will convert CFG
C Code C code must have *.c file extension *c
C code Generated by C standard

Data that saves information for drawing CFG and a
information to create report file
EX)
struct Design{
Design struct
int nodesize;
int edgesize;
Node* node[DESIGN_SIZE];

Edge* edge[DESIGN_SIZE*2];} 26



Data Dictionary Level 1

Input/Output

Event

Parsed Text
& Report
Name

Description

Parsed Text & Repot Name has it's two data exist in struct
form

1.Parsed Text is data that parsed by [Inspect process]. This
data send [Convert process].

2.Report Name is Report file's name that show list of

'states’ and 'edges’ of CFG

Format / Type

struct{
char*,
file*

}

27



Data Dictionary Level 2

Input/Output

Event

Command

Data

Description Format/Type

Save command Data

. . o Struct{
if the input command is right, [Command check] will -
char*,
analyze the command and separate input file name
char*}

and output file name save it into struct form

28



Data Dictionary Level 3

Input/Output

Event

Command

Information

Description Format/Type

Command Information has it's three data exist in
struct form

1. Data that read command and save it after checking  Struct{

if it's right int,

If command is right than data has True, else data has char *,
False char *
2. Data that save Input File Name and Output File }

Name received from command in char* form

29



Data Dictionary Level 3

Input/Output

Event

C code data

Description

C code data has it's two data exist in struct form

1.Data that read Input File Name and save it after
checking if C code’s exist

If C code is exist than data has True, else data has
False

2.Data Save C code received from [Read C code] in

char* form

Format/Type

struct{
int,
char*

}

30



Data Dictionary Level 3

Input/Output .
Description Format/Type
Event

one line belong to source code

line The standard of one line is newline character char*

31



Data Dictionary Level 3

Input/Output

Event

Node

Description

Node has it's three data exist in struct form

Data that saves Node information(id, content, type)
sent by [Make Node]

1. Id is Node’s number.

2. Content is Node’s content.

3. Type is Node's type.

Format/Type

struct Node{

int id = O;

char *content = “node”
enum type = type;

}

32



Data Dictionary Level 3

Input/Output

Event

Edge

Description Format/Type

Edge has it's four data exist in struct form

Data that saves Edge information(type, id, pid, cid)

struct Edge{

sent by [Make Edge] enum type;
int id;

1. Type is Edge’s type. int pid;

2. Id is Edge’s number. int cid;

3. Pid is parent Node’s number. :

4. Cid is child Node's number.
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Data Dictionary Level 3

Input/Output

Event

Loop Edge

Description Format/Type

Loop Edge has it's four data exist in struct form

Data that saves Edge information(type, id, pid, cid)

struct Edge{

sent by [Make Loop Edge] enum type;
int id;

1. Type is Edge’s type. int pid;

2. Idis Edge’s number. L

3. Pid is parent Node’s number. :

4. Cid is child Node’s number.
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Data Dictionary Level 3

Input/Output

Event

Condition Edge

Description Format/Type

Condition Edge has it's four data exist in struct form

Data that saves Edge information(type, id, pid, cid)

sent by [Make Condition Edge] struct Edgef
enum type;
. , int id;
1. Type is Edge’s type. int pid:
2. Id is Edge’s number. int cid:
3. Pid is parent Node’s number. }
4. Cid is child Node’s number.
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Data Dictionary Level 3

Input/Output

Description Format/Type

Event

Flist has it's four data exist in struct form

Data that saves user defined function information

sent by [Add Function Information] struct funcLIst{

char *function[ ];
Flist int line[ J;

1.function][ ] is data that save function defined part. it size:

2.line[ ] is data that save function defined part’s line. }

3.size is data that save list’'s size
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Data Dictionary Level 3

Input/Output

Event

CS List

Description

CS List has it's two data exist in struct form
Data that saves condition sentence’s information

received from [push cs Information]

1. Data that saves Pushed Control Sentence’s list
2.Data that saves the size of control sentence’s list

size

Format/Type

struct cs{
cs* list[ ];
int size;

}
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Data Dictionary Level 2

Input/Output

Description Format/Type

Event

CS has it's two data exist in struct form

Data that saves Control Sentence’s Information

received from [Pop CS Information] struct cs{

enum cstype;
CS .
int nodenum;

1.Data that saves pop Control Sentence Information )

2.Data that saves control sentence's line

38
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Process Specification Level 2

Reference | 22

Read Next Line

m C Code text, num / trigger

String

Process this process return next line, after it read c source code and curre
nt line number. the returned string value is a line of c source cod
e that is written until next line character like ' ¥n. ' . the string is
returned with ' char* ' type.

[

#1 move value 'pos’ , file pointer, to the line processed

#2 f gets( char*)

#3 return char*

]

Description




Process Specification Level 2

push CS information

m num( int ), cstype( enum )/ trigger

push cs to cslist

when the type is start cs, thie process is called. if parse result is c
s(control sentence) , the type of ahead cs and line information is
Description stored with struct. when cs end , which will be using to make con
dition edge and loop.

Process

cstype( pushed cs information )
-cond; //head of branch
-loop; // head of loop
-above_else //above of else
ex) test <<
lelse

struct cs{
enum cstype;
int nodenum;

}




Process Specification Level 2

pop CS information

m cslist( array of cs pointer ) / trigger

CS

Like Stack, Data structure, the most rent cs stored is pop.
Base on cs information, ‘loop edge’ or ‘condition edge’ are
Description generated

Process




Process Specification Level 2

Process

Description

Add Function Information
line( char* ), num( int ) / trigger
function head( char* )

before entering the ‘Main function’, this process store user
defined function .

ex)if a head of line have structure of function definition add this
function information at list.

struct funcLIst{

char *function[]; // text of function defined
int line[]; // defined function line

int size; // list size

}



Process Specification Level 2

Function Out

m num( int ), fcnum( int)

If there is at the end of function with fcnum( the function

Process . o .
called ), this process return the position of the function called .

Description

ex)
num = fchum




Process Specification Level 2

Function In

m num( int ), fcnum( int)

If aread lineis User defined function , store line number and
change the current line number with function defined number.
Description In order to come back, store the line that the function called.

Process




Process Specification Level 2

Parse

m line( char* ), Flist( struct ) / trigger

type( enum )

Decide type of current line. That is operated by [ ReadNextLine ]

Process . .
with parsed current line

Description

Type ( of line )

-none  // empty line . it is none that above of main
-nl // normal code line

-func_head //portion of call start.

-s func // function started line

-e func // function ended line

-c_func // function called line

-S CS //cs start line

-e_cs //cs end line




Process Specification Level 2

Process

Description

Make Node
string line( char* ), num( int ), type( enum ) / trigger
Node( struct *)

Make Node with 'line', 'num' aand 'type'.

'line’ is stored in Node's content and num is assigned to size of N
ode list .

Because Node is made of each line, 'num’ is set to id of Node.
type of current line is assigned to type in Node.

at the end of this process , Node Pointer is stored in

ex)

struct Node{

intid = 0;

char *content = “node”
enum type = type;

}



Process Specification Level 2

m parentID( int ) / trigger
PrEEes After parentID is inserted, next parentID will be set chlidID of it's

child to using to make edge. because each line is a edge , next no

Description de will be child of previous Node. the child ID is assigned with siz
e of edge list.
ex)
struct Edge{
enum type;
int id;
int pid;
int cid;

}




Process Specification Level 2

Make Loop Edge

Edge( struct Node* )

Generate make edge with pop cs information . Parent is set
Current node and child is set pop node. which are using to make
Description loop edge (back edge)

ex)

struct Edge{

enum type;

int id;

int pid;

int cid;

}

Process




Process Specification Level 2

Make Condition Edge

Edge( struct Node* )

The data made up pop cs information is used to make condition
edge. Current Node is set to child. Also pop Node is set
Description parent . And then this process generate condition edge, which
made of parent and child node number.

Process

ex)

struct Edge{

enum type;

int id;

int pid;

int cid;

}

*|*:I'.T'_

else O|™H C}A| pop

condition®IL| else0| 22 2 H elsex push




Process Specification Level 2

Design Interface

m Edge( struct Edge*), Node( struct Node*)

Design

PrEEes Add Edge and Node to designed which include each list . Also
this process restrict number of node and edge . (node / 100 ),
Description (edge / 200)

struct Design{

int nodesize;

int edgesize;

Node* node[DESIGN_SIZE];

Edge* edge[DESIGN_SIZE*2];

}




Process Specification Level 2

Make Report

m Design, Reprot Name( char* ) / trigger

CFG

print cfg generated by this process to console and file name
with ‘report name’ .with information of node and edge in
Description ‘design’ .

Process




Process Specification Level 3

Read Command
Command

Command Information

Process This process get a Command from CUI and store struct with

Description command information.




Process Specification Level 3

Command Checker

m Command Information

Trigger

Process This process check validity of command with command
Description information. it is error that command don't follow fixed format.
when command information have a error, this process call
‘Print Help' process with trigger and command information.

there is no error, this process call ‘Store Command’ with trigger

and command information.



Process Specification Level 3

Process The case that command have error occurs this process that print
Description " help message ' to console with error point.

after print ' help message ', this process occur absorbing this

process.




Process Specification Level 3

Store Command

m Command Information, Trigger

Command Data

Process this process convert 'Command Information' to ‘Command Data'.

Description boolean data on Command Data is dropped.




Process Specification Level 3

m Raed C Code
m C Code, Command Data
m C Code Data
Process this process read c code from c code file. also this process take
Description command data to open c code file. when the file is opened

successfully, this process store static value to 1, meaning "true”
and store c code to the other value in struct. when this process

can't open the c code file, it store the value to 0, meaning "false".

58



Process Specification Level 3

C Code Data
Trigger
Process this process is given command data and ¢ code data structed.
Description when ¢ code data have a error sign, this process call "system exit

process”. in the other case, the process call "print success".
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Process Specification Level 3

Process when this process is called, the case would be ' c code file * had
Description not opened. after this process is called, like written name .

60



Process Specification Level 3

Trigger
Process After command check phase and c code check phase are passed,
Description [ C Code Checker ] call this process, [ Print success ]. Also this

process integrate 'Command’' and ' 'C Code Data '. the operation
does not simply integrate the data, but it drop the ' ¢ code file

name ' that is not needed in [ Convert Process ]. the integrated

data is stored in

61



Process Specification Level 3

Separate Line

m Trigger, Command Data, C Code Data

C Code text & Report Name

Process separate the command data to command type and c code data
Description name end generate the c code text from the exist file which name
is that the separated form the user input command report name
too.

make a file to write parse text that made by this process

this parsing means to make ¢ code more useful

62



Structured Design

- Structured Charts



Notation

- Modules / Module call

I-I Library Modules
- Data module

Data Flow

Decision

o
C/ Control Flow
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Structured Charts

Read
Next Line

Parsed Text

Control

Y/

Trigger

/ l'lgge Trigge Trigger Trigget Trigger

list of condition sentence
list of user define function
string of current line
design data

ler

Trigder Tr1998

Add Functio d Push C.S
Information Information

o
(7]
<
S =) o
J £ n
'3 i
S g
]
S\ 2 o
il -
LR =& )
o
[
£
<
.9
=
]
5 3
83

)

o C§ Make Node
Information

Make Edge

Trigger
.\ )
2%
%%
%%,
S %,
%o

Make
Make Loop Condtion Make Report
Edge Edge

Design dalg\l/ $ Node & Edge
data

II

Design



Thank Yoo .



