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A Visual Concurrent Programming Based on
Extended State Transition Graph

Won-Ho Chung' - Hye-Jung Hur'!

ABSTRACT

A visual concurrent programming environment, called ESTGVP is designed and implemented, which is easy to understand,
highly portable, and can represent parallel behaviors. For our purpose, a conventional state transition graph is extended so
as to enable both of synchronous and asynchronous parallel operations. We call it extended state transition graph(ESTG).
ESTGVP uses the ESTG and texts for programming, and makes it easy programming sequential and parallel behaviors.. Also,
it is easy to understand the control structure of a program because ESTGVP is a visual programming environment based
on the graph. ESTGVP is written in Tcl language and thus it is highly portable on various operating systems. It consists
of three major components ; edition, transformation and execution. If necessary, ESTG can be transformed into C or Tcl
language, and its execution is based on Tcl.
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S[mid])} 10 3 12 endwhile {endif (x == S[mid})} {if
(x < S[mid])} 9 goto3 {endif (x < S[mid])} {if (x >
SlmidD)} 11 goto3 {endif (x > S[mid])} {endif (low
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S[midD)} 11 goto3 {endif (x > S[mid])} {endif (low
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0 6 2 7 {whiledo (low <= high)} 4 8 5 {if (x ==
S[midD} 10 {endif (x == S[mid))} {if (x < Slmid])}
9 {endif (x < S[mid})} {if (x > S[midD} 11 3 12
{endif (x > S[mid])} {endwhile (Iow <= high)} {if
(low > high)} 13 1 {endif (low > high)}

0 6 2 7 {whiledo (low <= high)} 4 8 5 {if (x ==
Slmid))} 10 {endif (x == S[mid])} {elseif (x <
Simid])} 9 f{endif (x < SlmidD} ({elseif (x >
Slmid])} 11 {endif (x > S[mid])} 3 12 {endwhile
(low <= high)} 131 I}

[STEP-2]
main () {
int S[20] = {34,6,7,10,12,15,17,28,38,39,40,42,44,56,77,78,
7980,82} ;
int low, high, mid, x, location;
low = 1;
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high = 20;
location = -1, .
printf ("Input Search Data : ");
scanf ("%d",&x);
while (low <= high) {

mid = (low + high) / 2

if (x == S[mid)) {

location = mid;

break;

}

else if (x < S[mid]) {

high = mid - |;

}

else if (x > S[midD) {

high = mid + L,

}
}
printf ("Data position : %d”, location);
exit

'
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[exe.dll}

global scan_flag scan_start val_exe

set scan_flag false

#frame .tx

#text .tx.text -state disabled

proc scanf { } {

global scan_flag scan_start
translate.text configure -state normal
set scan_start [.translate.text index insert]
translate.text configure -state normal
set scan_flag true
focus .translate.text
vwait scan_flag
return -1

}

bind .translate.text <Key> {
global scan_flag scan_start val_exe
if { %k == 13 || %k == 32 } {
if { $scan_flag == "true” )} then {
Ltranslate.text insert end "\n"
set val_exe [.translate.text get $scan_start
[translat e.text index insert]]
translate.text tag add scan $scan_start
[translate. text index insert]
translate.text tag configure scan ~foreground blue
set val_exe [string trimright [string trimleft
$val_e xell
if {$val_exe != " } then {
set scan_flag false
translate.text configure -state disabled
}
}
}

}

#pack .translate.text

#pack .translate

# status node(

# proces arch

#declartion : int S

set S{346710121517 2838394042485 75 78
79 80 82 }

#declartion : int low high mid x location

# status node2
# proces arc?
set low 1

set high 20
set location 1

translate.text configure -state normal
translate.text insert end "Data : $S \n ”
translate.text configure -state disabled
translate.text configure -state normal
translate.text insert end “Input Search Data : \n
translate.text configure -state disabled

scanf
set x $val_exe

# status node4
while { $low <= $high } {

# proces arc8
set mid [expr ( $low + Shigh ) /2 ]

# status nodeb

if { $x == [lindex $S $mid ] } {

# proces arcl0

set location $mid

break

} elseif { $x < [lindex $S $mid ] } {
# proces arc9

set high [expr $mid -1 ]

} o oelseif { $x > [lindex $S $mid ] ) {
# proces arcll

set low [expr $mid + 1 ]

}

# status node3

# proces arcl2

# proces arcl3

translate.text configure -state normal
translate.text insert end "Data position : $location \n ”
translate.text configure -state disabled

# status nodel
#return
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# proces arch

#declartion : int S

set S {346710121517283839404248 %7578 1940 &2}
#declartion : int low high mid x location

# status node2
# proces arc7
set low 1
set high 20
set location 1

Jtranslate.text configure -state normal
translate.text insert end "Data : $S \n ”
translatetext configure ~state disabled
translate.text configure ~state normal
translate.text insert end “Input Search Data : \n ”
translate.text configure ~state disabled

scanf

set x $val_exe

# status noded
while { $low <= $high } {

# proces arc8
set mid [expr ( $low + Shigh ) /2 ]

# status node5
if { $x == [lindex $S $mid 1 } {
# proces arcl0 :
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set location $mid

break

} elseif { $x < [lindex $S $mid 1} {
# proces arc9

set high [expr $mid -1 1]

} elseif { $x > [lindex $S $mid ] 1} {
# proces arcll

set low [expr $mid + 1 ]

}

# status node3

# proces arcl2

}

# proces arcl3

translate.text configure ~state normal
translatetext insert end "Data position : $location \n ”
translate.text configure -state disabled

# status nodel
#return

28 B:CE HEE XD o] FIEAY
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#include <stdio.h>
main () {

int S[20] = {3,4,6,7,10,12,15,17,28,38,39,40,42,44,56,77,78,79,39,82};
int low,high, mid,location, seq_point, x;
int pid;

Iow = 1;
seq_point = §;
high = 20;
location = -1;
printf ("Input Search Data: " );
scanf ("%d"&x);
pid = fork();
if (pid == 0) {
while (x '= S[seq_point] && seq point < 20) {
seq point = seq_point + 1;
}
if (seq_point == 20)

seq_point = -1;
printf("Sequential Search Result - Data Position : %d\n”, seq
_point);
exit(1);

} else if (pid > 0) {
while (low <= high) {

mid = (low + high)/2;

if (x == SImidl) {
location = mid;
break;

} else if (x < S[mid)) {
high = mid -1

} else if (x > SImid]) {

low = mid +1;
}
}
printf("Binary Search Result - Data Position @ %d\n”,
location);
exit(1);
} else {

printf("Error \n");
exit(1);

}
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