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A Visual Programming System for Software to Use Interface Boards

En1 OKADA," SHINGO YAMAGUCHItt and MINORU TANAKA*t

For developing software to use interface boards, the following are to be considered: 1) pro-
cessing structure with input/output data, 2) time constraint for execution of each processing
module, 3) execution timing such as parallel execution of processing modules, and 4) events
(signals) from the user or outside devices. This paper proposes a visual programming system
for software to use interface boards. In the system, a program can be developed in graphical
way by the use of three type of diagrams: 1) the screen layout diagram for the user screen
description, 2) the data flow diagram for the processing structure description, and 3) the
timed Petri net diagram for describing execution timing of processing modules. The visual
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programming system is evaluated through developing example programs.
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Table 1 The constitution of program.
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Table 2 Components of screen layout diagram.
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Table 3 Components of data flow diagram.
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Table 4 Components of timed Petri net diagram.
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Table 5 Correspondence among program components.
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Fig.1 System configuration.
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Fig.2 Visual Editor window.
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Fig.3 Example of programming by Visual Editor.
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Fig.4 Selection system to be programmed.
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Fig.5 Screen program.
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Fig.6 Structure program.
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Fig.7 Behavior program.
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Table 6 Experiment results.
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ex.1 (S2)

ex.2 (S3)

Group study time

(min)

development time
(min)

right answer

(%)

development time
(min)

right answer

(%)

Group A 56.5
Group B 59.6
All 58.1
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Table 7 List of programming components.
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oo 0 1 0 goooooooo

struct VisualProgramming

{
ScreenProgram progl; 0//0000000
StructureProgram prog2;//0 000000
BehaviorProgram prog3; //0 000000
int corON[|O[][[N]]; //00000000 x 00000
int corNT[|N|J[|IT]];  //000 xO0O0O0O0OOO
b

// 0000000000 DD
struct ScreenProgram
{
ScreenObject obj[|O|]; I//00000000O
int winsizeW,winsizeH; //0000 0000
}s
// MDO0000000DOO000oD
struct ScreenObject
{
int objpointX,objpointY; [//0000000000O
//DDDDDDDDDDD
//00000000000

int objsizeW,objsizeH;
char objlabel[ |;

s

// DO0000000D00000

struct StructureProgram

StructureNode node[|N|]; 00//000

int dataflow[|N|][ J[|N|][ I //0000000000
b

// M O000000 DF nodesO0O OO

struct StructureNode
{

int prolD; OOO0O//00 ID

int par[|N[][ ]; //0000000

char exe| |; //0000000

}s

// MO000000000000
struct BehaviorProgram
{

Transition tra[|T|];
Place pl[|P|];

00//0000000
//0o0on
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int arcTP[|T|][| P|;
int arcPT[| P|][|T];

//T x POOOO
//P x TOOOO

b
// IMD00000DO000DD
struct Transition

{
int time; O00000//000000

b
// MOD0O0000000
struct Place
{
int token; 0000 O0//000000D0O
b
A3 C++4+00000000
C++000000000DOOoOUOOoOooooO
goboooboooooooooobooboboboo
goooooooboboboooooboboboooo
goob0oobooobooboooooboobooooboo
oood
void OO0 :0000 O
{
//000

0ooooo
0ooooooo O;

//000000

while(1)

{
oooooo
oooooooo O

0000000000{0000 }0{0000 }
00O00O0O000000000

(00 13030 12000)

(00130 60 21000)

goboooooooooooooo 7

o0 0ooboooooboo

19990 30000000000
goooodobogzo0010 3000
goooooooooooooon
gbobooooooooobcoooo
oooooooooooooood
ooo

o0 ooooooo

19920 30000000000
obooooo19940 300000
gboooOooooooboooboooo
19970 500000000000
gooooobooooooooooon
gooooooooooboooobobooobbooooo
gooboooobooooooooooobooooo
ooo0o0oo0ooooo0ooO0O00IEEEODOOOd

oo gooooo

19690 30000000000
ocoooOoooooobo400000
Ooooooooowgred 300
uoooooooocooooooon
goooooooooooooon
goboooboooooooboooboooooobooboo
oooo 1991 0300o00000000000 10
gboooooooooooooooooobobooobon
0000000000000 000o00gcCAIoO
goooodoooboooobooooooooooooo
OOIEEEDACMOOOO




