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ABSTRACT

Integrated development environments may simplify routine works in software devel opment.
But a programmer in such an environment still has to endure the lengthy compiling time and
to be limited by the closed runtime environment. A multi-threaded open integrated
development environment is proposed in this paper. The features of the environment are: (1)
interpreting intermediate codes to reduce compiling time, (2) supporting an open runtime
environment in an interactive manner, (3) supporting a multi-threaded user interface to make
the testing of programs more flexible. In this environment, a programmer may reduce the time
of development, and may test programs dynamically.

Keywords: development environment, multi-thread, thread management, interactive, open
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(Integrated Devel opment Environment IDE) IDE
IDE
1 (Integrated Development Environment  IDE)
2. (Open Integrated Development Environment)
()
- - -]
forth[5] lisp[11] SmallTak[3]
3. (Multi-threaded Open Integrated Devel opment Environment)

(multi-threading)

1. Microsoft Visual Studio

Microsoft Visual Studio Visual C/C++ Visua Basic  Visua H+
Visual C/C++ Visua J++
Visual Basic
2.EiC
EiC An embeddable/extensible interactive bytecode C interpreter[6] EIC C
(interactive interpreter) C
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pointer-safe

3. CINT
Cint[10] C/C++ 95% AnsiC 90% C++
source code debugger Cint
C/IC++ Cint interpreter Cint
Cint C++
4. Tcl/Tk
Tcl  Tool Command Language [7] John Ousterhout
Tk(Tool kit) Tcl Shell Script
Tcl
Tcl
5. Python
Python[9] Script Guido van
Rossum Python (polymorphism) (overloading) (multiple inheritance)
Python
6. TKF
Forth TKF[1] TkF
Forth Forth :
TkF Forth
Forth TKF
Forth
TkF Forth
Forth
[2] 86
(collaborative programming)
(visual object-oriented programming)
Microsoft Visual Studio
TkF2
TKF
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1 2.
4,
C++

void main() {
...

Bal bl I Ball

b1.SetSize(10); I bl size

bl.SetVelocity(2,4); I bl

bl.move(); Il move
...
}

IDE C++
C++

(> thread )

>Bal bl /l Ball

> bl.SetSize(10); Il bl size

> bl.SetVelocity(3,3); Il bl

> thread { bl.move(); } Il thread

> b1.SetSize(20); Il

> b1.SetVelocity(5,5); 1l
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bl.move() b1l.move()

b1l.move()

> Ball b2;

> p2.SetSize(5);

> b2.SetVelocity(2,2);

> thread { b2.move(); } 1 b2

Unix Shell(ex. Bash[3])
" (individual status

model) " (global status model)
1
() (Foreground Running State)

TS FG
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(2 (Background Running State)
TS BG
3 (Suspend State)
(CPU)
TS SP
4 (Stop State)
TS ST
SigBG  SigFG
(1) SigSusp
SigSusp ‘a ctrl+z
SigSusp b. SigSusp
Susp SigSusp
(2) SigStop
SigStop ‘a ctrl+c
SigSusp b. kill SigStop C.
(3) SigBG
SigBG a bg SigBG
(4) SigFG
SigFG a fg SigFG

SigSusp SigStop  SigBG
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SigSusp SigStop SigBG SigFG
TS FG TS SP TS ST X
TS BG TS SP TS ST TS BG TS FG
TS SP TS SP TS ST TS BG TS FG
TS ST TS ST TS ST TS ST TS ST
(X: )
TS FG
TS BG TS FG TS BG
(1) TS FG
TS FG Susp stop
bg fg
SigSusp  SigStop TS FG ctrl+z
SigSusp TS SP ctrl+c SigStop
TS ST
(2 TS BG
TS BG
SigSusp SigStop  SigBG  SigFG SigSusp
TS SP SigStop TS ST
SigBG SigFG TS FG
(3) TS SP
TS SP SigSusp
SigStop  SigBG  SigFG SigSusp SigStop TS ST
SigBG TS BG SigFG
TS FG
(4 TS ST

TS ST
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(1) FTi (0<=i <= MAX)

() Ti (1<=i<=MAX)

(1)

(2)

3)

(4)

(5)

(6)

1 i-1
NewFT
NewBT
thread
EndFT
a b. ctrl+c
EndBT
a b.
SigStop
SuspFT
ctrl+z
FG(i) (1<=i<=MAX)
fg
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NewFT [NewBT| EndFT EndBT |SuspFT| FG(i),(1<=i<=MA
X)
FTO T1 FT1 FTO X FTO X
FT(),(1<=i<=MAX-| T(i+1) |FT(i+1)| FT(i) FT(-1) | FT() T(i)
1)
FTMAX FTMA | FTMA | FTMAX [FT(MAX-1| FTMA TMAX
X X ) X
T1 X X FTO X FT1 X
T(),(1<=i<=MAX-1)| X X FT(i-1) T(I-1) FT(i) X
TMAX X X |FT(MAX-1 T(M-1) |FTMA X
) X
(X: )
FTO
FTO EndBT
FG(i) SuspFT  EndFT
NewFT  NewBT
NewFT
FTO T1 NewBT
FTO FT1
T1
NewFT NewBT  FG(i) T1
EndBT
T1 EndFT  SuspFT EndFT
FTO
SuspFT
FT1
FT1 FTO
FT1 EndBT  FG(i) EndBT
FTO FG(i)
T1
T2 T1
T2 EndBT EndBT
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FTMAX

NewFT NewBT
TkF2
TkF2 TkF forth
forth
X + 13
(reference) +
Forth[5]
TkF2
Bash[4]
Bash
1
Bash
Bash
(1) ...[enter]
enter
(2)\ ...[enter]
\ [enter]

3\ .. [&enter]

\

[&enter]
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TkF/TKF2
13
13 X
13 X
TKF/TKF2

Forth[4] TkF



Bash

() suspn n
2 killn n
(3) ctrl+c
ctrl+c
(4) ctrl+z
(5) jobs
(6) bgn n bg

(MHfgn n fg
forth
(1) threadbeg .......... threadend

threadbeg  threadend threadbeg

(2) threadwait
threadwait

(3) setfg

(1)

int fundef symbolmsg
char argdef ch
blkbeg
ch.cr I
2000 sleep I 2
blkend
funend

103




(0)0- **’ symbolmsg
ok[ O]

(0)0- ‘%' symbolmsg

%

ok[ O]
(0)0-
(2 symbolmsg
symbolmsg symbolmsg

char vardef tvar Il
7 tvar = I o
int fundef loopmsg Il loopmsg

blkbeg

begin 1 while Il
tvar symbolmsg Il symbolmsg
repeat

blkend
funend

loopmsg

loopmsg
loopmsg

(0)0- \ loopmsg &
(0)0-

loopmsg
(0)0- ‘% tvar =:

tvar $ loopmsg
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1. C/C++/Java
forth forth
C/C++/Java

2. GUI
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