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The objective of this research is to develop a software tool to construct structure charts
from data flow diagrams using transform analysis and trangaction analysis method. By using this
00, software developer will save time and expense in development process. The sofiware tool
can measure module coupling level of structure charts based on every module specification that is
written in program design language. The module coupling is a measuring tool that indicates the
quality of a structure chart.

As the result from this research, the software tool can transform data flow diagrams to
structure charts. The tool also results in a good measure module coupling level from module
specification. The tool can measure module coupling for each module in a structure chart and

average coupling of the structure chart.
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while (not exit code)

while (not has card input)

print message “Welcome — Please enter your card:”
endwhile
Account_number = Read_card
call Get_Account_Detail(PIN, Account_balance, Cash_available)
if PIN is validate then

print eperation choices message

case choice Is

“Cash Only* call Dispense_cash
“Print Balance”. call Print_balance
“Statement™: call Order_statement
“Check book™  call Order_checkbook
endcase
update account information
eject card
print message “Please take your card or press Continue”
else
retain card
endif
endwhile
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module <<module create>> ( <<parameter create>> )
define type <<struct create>> as

global <type identifier> <<global create>> ;

shared <type identifier> <<shared create>> ;

if <<predicate>> then <<calling>> endif

elseif <<predicate>> then <<check calling>> endif
while <<predicate>> do <<check calling>> endwhile
repeat <<check calling>> until <<predicate>> ;

call <<called>> ( <<parameter pass>>)

read <variable list> from <<external>> ;

write <variable list> into <<external>> ;

message <<compute>> ;

print <<compute>> ;

<type identifier> <<variable create>> ;
<<assigned>> = call <<called>> ( <<param pass>>)
<<assigned>> = <<compute>> ;
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*** DFD to 8C =
“** DFD File ***
{Entity]
1jeustomer|customer that order goods|7|0]-154|266]-68]215|
2|customer accountjcustomer account for payment|8(0}550]245[636]193|
[Process])
1.0[validate customerjvalidate customer data|1{-118|132[-18|32]
2.0|classify customer]classify customer type (oridaty or VIP customer)|2|62|132}162|32|
3.0|process regularjcalculate customer order}3|165|270}263|170|
4.0[process bulk|catculate VIP order and find account number{4|182|-5|285[-105|
5.0[calc discountjcalculate order discount|5[352]-9|458|-108)
6.0]put invoice]print order invoice|6{378{269(482|165]
[DataStore)
D1|customer filelcustomer data file|8|0)-117|-20]-22{-54|
[Flow]
customerjvalidate customerjorderj7|1}1|0]-68|82}-111]265{50]-50|50]-50|
customer filejvalidate customerjcustomer_info[8]1]2[0}-70}47[-66]~37]79}-21{50}-50}
validate customerjclassify customerjvalid_order]1}2|0|0}112|82}-68]82}50|-50}50}-50]
classify customer{orocess regular|regular_order|2|3{0]0]219(220|112[82|50]-50{50{-50]
ciassify customerjprocess bulk|bulk_order|2[4]0|0]236]-59|112|82)50-50154|-54|
process bulkjcalc discountjacct_info[4]5{0[0{400}-62(236|-59(|54|-54159]-59|
cale discount|put invoice|bulk_invoice|5[6|0j0]430[217]4 11}-68|59]-59|52]-52|
process regularjput invoice|regular_invoice|3|6}0{0[430]217|219]220|50}-50|52}-52)
put invoicelcustomer_account|invoice|6|8]0]|1/605(217}430)217(52}-52|55]-55]
[Specification]
validate customer::BEGIN
module validate_customer ()
hegin

customer_id = prompt "Customer ID:";

read customer_data from customer_file;

if (not found) then

message "Invalid customer (D",
exit;
endif;

line =1;
input order_line;
while (order_line <> NULL)
order{line] = order_tine;
line = line+1;
intput order_line;
endwhile
end
vatidate customer::END
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“** DFD to SC
** SC File ™
[Module}
|Root|root controt modulet44]500[-100|580}-160]
[InComingjin-coming control module|45{200]-200[280|-260]
[Transformitransform center modute]46|500]-200]580]-260)
[OutGoinglout-going confrol module|47]800}-200|880{-260
2.0|classify customericlassify customer type (oridary or VIP custorer)|48]200]-300(280}-360|
1.0jvalidate customesjvalidate customer dataj49|200]-400|280(-460]
5.0[process bulk|calculate VIP order and find account number{50[400(-300|480}-360|
6.0|calc dscount|caiculate order discount}51}400]-400}480]-460(
3.0jprocess regularjcalculate customer order]52|600|-300[680|-360]
4.0[put invoicelprint order invoice[53|800{-300|880]-360]
[Link}
RootfinComing{44|45] | |regular_order,bulk_order] [540]-159]240-201}40{59}40(1}
Root[Transfonm|44}46|regular_order,bulk_order| [bulk_invoice,regutar_invoice| [540-155}540-
201}40[59)40} 4
Root|OutGoingj44[47]bulk_invoics, regular_invoice} | | [540}-159(840|-201]40/59}40| 1]
InComing]classify customer|45]48] | fregular_order,bulk_order} [240]-259|240]-301|40|59{40|1|
Transform|process bidk|46{50[bulk _order] [bulk_invoice| {9401-259{440{-301(40[59140{1|
Transform|process regular{46|52|regular_order} |regular_invoics| [540}-259{640}-301]40159140|1|
OutGaing|put invoice}47153lbulk_invoice, regular_invoics] | | |840}-259|840(-301]40[59]4011}
classify customerjvalidate customer{48|49) | [valid_order| [240}-359|240}-401[40]59{40{1|
process butk|calc discount|S0[51|account_info] [bulk_invoice| |440(-359(440|-401]40[59]40(1|
[Specification)
validate customer::BEGIN
module validate_customer ()
begin
customer_id = prompt “Customer ID*;
read customer_data from customer_file;
if (not found) then
message "Invalid customer 1D”;
exit;
endif;

line=1,
input order_line;
while (order_line <> NULL)
order{line} = order_line;
line = line+1;
intput order_line;
endwhile
end
validate customer.:END
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customer_id = prompt “Customer: *;
read customer_into from file "customer.dat”:

product_id = prompt ' Product: '

read product_info from fle "productdat’’;

quantity = prompt "Qty: .

amount = product_price * quaniity;

wite product_id, quantily, amount nto ke “order.dat’’;
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module x0 () module y0 ()
begin begin
integer i; integer k, n;
i=10*300; k=0;
end if (k > 10) then
n=n+ {(k*10)
endif;
end
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module x1 () module y1 (integer i)
begin begin

integer i; , integer k, 0,

i=10"*300; k=0

caly1 (); if (k > 10) then
end n=n+ (k*“10)

endif;
end
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module x2 () module y2 (integer i)
begin begin

integer i; integer Kk, n;

i=10"*300; k=({*10)/2

cally2 (i); if (k > 10) then

exit; n=n+ (k*“10),
end endt;

exit
end
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module X3 () module y3 (student new_std, integer i)
begin begin

define type student as integer k, n, eng_year;

char name, integer birth_year, k=(i*10}/2

student std; if (k > 10) then

integer i; n=n+ (k*10);

std.name = "Good Man"; endif;

stdbirth_year = 2515; eng_year = new_std.birth_year ~ 543;

i=10*300; exit:

ca!l.y3 (std,i); and

exit;
end
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module x4 () module y4 (integer i)
begin begin
integer i; integer &;
i=10* 300; if (i > 10) then
callyd (i); call z1();
exit; else
end k=il2
callz2 ( );
endif;
exit;
end
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module x5 ()

begin
define type student as

char name, integer birth_year;

student std;
integer i; )
std.name = *Good Man®,;
std birth_year = 2515,
i=10* 300,
call y3 (std, i );
exit;

end

module y5 (student new_std, integer i)
begin

integer k, eng_year;

k=@*10)/2

if (new_std.birth_year < 2510) then

call z4( ),

endif;

eng_year = new_std.birth_year — 543;

exit;

end
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module x6 ( )

begin
integer i,
i=10*300;
call y6 (i);
exit;

end

module y6 (integer i)
begin
integer j,k;
k=(*2)+5;
if (k > 10) then
call z1();
else
j=t12
callz2 {);
endf;
exit;
end
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modute X7 () module y7 (student new_std, integer i)
begin begin
define type student as integer k, eng_year;
char name, integer birth_year, k=(*2)+5;
student sid; eng_year = new_std.birth_year — 543;
integer i; ; <
std.name = "Good Man"; f (enciiy:f(r)‘ 1967) then
std birth_year = 2515; :
i=10*300; end,
cally7 (std,i); exit;
exit; end

end
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module x8 () module y8 ()
begin begin
define type student as student std;
char name, integer birth_year; read std from file “student txt*;
student std, print std.name, std birth_year,
std.name = prompt “What name: *; exit
std birth_year = prompt “What year: *, end
write std into file "student.txt’;
cafl y8 ();
exit;
end
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module x9 () module y9 ()
begin begin
shared integer i; shared integer i;
i=10"300; integer k, n;
call ya (); k=(i*100)/2
exit, n=0;
end while (k > 10) do
n=n+ (k*10);
endwhile;
exit;
end
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module x10 ()
begin
global integer i;
i=10*300;
call y10 ();
exit;

end

module y10 ()

begin
global integer i;
integer k, n;
k=(i"100)/2
n=0;
while (k > 10) do

n=n+ (k*10};

endwhils;
extt;

end
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module x11 ()
begin
integer i;
i =10*30C;
call yi1 (i);
exit;
end

module y11 (integer i)
begin
integer k, n;
k=0;
while (k > 10) do
k=k+1;
n=n+ (k*10);
endwhile;
call z1()
exit;
end
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caller3 csalled3d 3
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|called4 21 1
called4 22 1
1aallers calledS 5
calleds 21 1
{callerb called6 [
called6 z1 1
{called6 22 1
Acaller7 called? 7
{called? 21 1
callerB czalled 8
1callerd calledd 9
qcaller1g called10 10
1caller11 called11 11
1called11 z1 0
Average Coupling Level of this Structure Chart:  4.00
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MARUIN 4,

fIifwew

<module> ::= module <module identifier> ( <parameter declare part> ) <block>

<parameter declare part> ::= <type identifier> <parameter identifisr> {, <type identifier> <parameter identifier> } |
<emply>

<type identifier> ::= <simple type> | <array type>

<simple type> = integer | float | char | datetime | <sfruct identifier>

<array type> = <simple type> [ <index> |

<index> ::= <numbser constant>

<block> ::= begin <statement list> end

<statement list> 1= <statement> { <statement>}

<statement> .:= <simple statement> | <structure statement>

<simple statement> 1= <struct declare statement> | <variable declare statement> |
<agsign statement> | <cali statement> | <read staterment> | <write statement> |
<input statement> | <message statement> | <prompt statement> | <print statement> |
<break statement> | <cortinue statement> | <exit statemesnt>

<struct declare statement> ::= define type <struct identifier> as <type identifier> <attribute identifier> {,
<type identifier> <attribute identifier> } ;

<variabls declare statement> ::= global <type identifier> <identifier-list> ; |
shared <type identifier> <identifier-list> ; |
<type identifier> <identifier-list> ;

<identifier-list> ::= <variable identifier> {, <variable identifier> }

<assign statement> ;:= <variable> = <call statement> |
<variable> = <calculation expression> ;

<variable> = <vanable identifier> . <atiribute identifier> | <variable identifier> [ <index> | | <varable identifier>
<calculation expression> ::= <calculation tem> <calculation operator> <calculation temn> | <calculation term>
<caleulation term> 1= ( <calculation exprassion> ) | <variable> | <cmd constant>

<calculation operator> = +| - | *{/{*

<call statement> ::= calf <module identifier> ( <parameter iist> )

<parameter fist> ;:= <variable> {, <variable> } | <empty>

<read statement> ::= read <variable list> from <device type> <device constant> ;

<variable list> ;= <v=;m'ahle identifier> { , <variable identifier> }

<device typa> .= fila | table | database | tape | disk | <empty>

<wiite statement> = writa <variable list> Into <device type> <devics constant> :



<input statement> ::= input <variable list> ;

<message statement> ::= message <string expression> ; |
message <calculation expression> ;

<string expression> ;= <string variable> + <string expression> |
<string variable>

<sfring vaniable> ::= <variable identifier> | <sfring constant>
<prompt statement> ::= <vanable> = prompt <string constant> ;
<print statement> :;= print <variable list> ;

<break statement> ::= break ;

<continue statement> = continue ;

<axit statement> ::= exit <exit expression> ;

<exit expression> = <calculation expression> | <empty>

<structurs statement> ;.= <if statement> | <while statement> | <for statement> | <repeat statement> |
<case statement>

<if statement> ::= if <relation expression> then <statement list> { elseif <relation expression> then
<statement list> } else <statement list> endif ; |
if <relation expression> then <statement list> else <statement Jist> endif ; |
if <relation expression> then <statement list> endif ;

<ratation expression> = ( <relation term> <relation operator> <relation term> ) |
<relation term> <relation operator> <relation term>

<refation term> ::= <variable identifier> | <cmd constant> | <modute identifier>
<relation operator> = =| <> |>=|>|<=|<|and|or

<while statement> »:= while <relation expression> do <statement list> endwhile ;

<for statement> ::= for <variable identifier> = <integer variable> to <integer variabie> <statement fist> endfor ;

<integer variahle> ::= <variable identifier> | <number constant>

<repeat statement> ::= repeat <statement list> until <refation expression> ;

69

<case statement> 1= switch <variable identifier> case : <cmd constant> <atatement list> { case : <cmd constant>

<statement list> } endcase ; |

switch <varisble identifier> cass : <cmd constant> <statement list> { casa : <emd constant>

<statement list> } default : <statement list> endcase ;
<module identifier> ::= <identifier>
<parameter identifier> ::= <identifier>
<variable identifier> ::= <identifier>
<struct identifier> ::= <jdentifier>

<attribute tdentifier> ::= <identifiar>



<device constant> ;:= <string constant>
<cmd constant> = <number constant> | <string constant>
<number constant> ::= <conefant>

<gtring constant> ::= <gonstant>
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