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An Implementation of a Real Time Window System

for Embedded Systems

Hiroshi Hayashi Mitaro Namiki
Graduate School of Engineering, Tokyo University of Agriculture and Technology

abstruct

Many devices, such as cellular phones and home electronics, have an operating
system(OS), because embedded systems are high-performance and miniaturerized, today.
And needs of real time graphical user interface (GUI) are increasing. Thus, we develop a
real time window system for embedded systems. In this paper, We describe the design and
the implementation of drawing processing that the central part of our system. We realized
the real time processing of drawing by priority and guarantee of time settings, and thought
to reduce the size of our system and memory with our system use, because our system
implement to embedded devices. As a result, we could implement that the drawing
processing is real time processing.

(0N

PC PDA e-book[1]

0 1190


研究会Temp
社団法人 情報処理学会 研究報告IPSJ SIG Technical Report

研究会Temp 
2003－OS－93　　(17)

研究会Temp 
2003／5／9

研究会Temp 
－119－


GUI

(ON
GUI

GUI

(ON

(ON

(ON

oS

(ON]

Xwindow

RTOS
Easel 2] X
window system
RealtimeX[3]
PC
WindowCE[4] Palm PalmOS|[5]
0sS
0s GUI PEG[6]

(ON
PEG

@)

0 1200


研究会Temp 
－120－


e

ROM RAM

PC
0s
500KB
1MB CPU
PC

€
)

®) AP|
API
41
41
FI)r—iay T r—iay
| s4I5y || [__35475U |
r 'y
RTE{SHE
p
2 ;\ FIU—L I EE Ha
- 9 3 1
1 | vk 4
s | | V=2 o T
Bl |z T 3 1 %
'? = 5‘ BERTY1—3 ‘ =
v Eil 0
2 ¥ 5
T i is| HEERER N
=5 552197R54 |
\ i
v
N—KhxF
41
API
411

01210



研究会Temp 
－121－


Priority:() =

Window XX®D
EEER

413

Priority:1 =

4.2

Priority;2 |

Priority:3 [

BEEE BEiEso
Fa—n~vi

4-2

4-2

412

@
@

©)

@

@

01220


研究会Temp 
－122－


©)

43

(1) NOTICE_AND_REDRAW

(2) NOTICE

API
(3) REDRAW

(4) NO_ACTION

44 API

API

API

API

set

L @ 441
API CreateWindow CloseWindow

xy) h w

w_id = CreateWindow(x, y, h, w, p);
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DrawLine DrawArc

Flush
442 set SetPoint
SetBackColor
SetPoint ID
SetDLM
ID SetDLM
SetPoint(st_x, st y, w_ID);
SetDLM (w_ID, NOTIC_AND_REDRAW, NULL); DrawLine(ed x, ed y,w_ID, dead line);
w_ID w_ID
SetPoint (st x, sty)
DrawLine (ed_x, ed_y)
SetDLM dead_line
NOTIC_AND_REDRAW 4.3
NOTICE REDRAW NO_ACTION
U_HANDLER
0 Flush
NULL
U_HANDLER
DrawLine  DrawArc
0 Flush
DIm_Handler dead line
w_ID
void DIm_Handler(){ SetPoint(st_x, st y, w_ID);
* */ DrawLine(ed_x, ed y, w_ID, 0);
} DrawArc(rnd, w_ID, 0);
E Flush(w_ID, dead_line);
SetDLM(w_ID, U_ HANDLER, DIm_Handler);
0
443 0
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d_linel d_line2

SetPoint(st_x, st y,w_ID);
DrawL.ine(ed x, ed y, w_ID,0);
DrawL.ine(ed_xx, ed_yy, w_ID, d_linel);
DawArc(rnd, w_ID, 0);

Flush(w_ID, d_line2);

444

GetEvent GetEvent

FocusIn
PressKey

GetEvent(Focusin | PressKey);
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5-1 PIECE

CPU EPSON S1C33209(24MH?z)
RAM 256KB
FlashRAM | 512KB
LCD 128x88 FSTN
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