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Implementation of a general purpose embedded computer system

Wee Sik Jang'- Byeong Heon Cho'- Yeong Rak Sung''- Ha Ryoung Oh''

ABSTRACT

In this paper, a general purpose embedded computer system is designed and implemented. The most crucial points of the system are exten-
sibility and flexibility. The hardware of the developed system is composed of three modules and the software provides hardware independent
application program interfaces. Moreover, uC/0S-11, a well-known open realtime kernel, is extended and ported onto the system. The extended
uC/0S-1I supports that multiple processes can have the same priority and such processes are scheduled in a round-robin manner.
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typedef enum {
PARAMI1 = 0,
PARAM2. Jx 1 %/ Offset Content
PARAMS3, [* 2 */ PB_ADDR —+» 00H 0000H
N_PARAMS, /* 3 */ 02H 0000H
END_OF_LOG = OxFFFF 7
} PTYPE : 04H 0001H
06H 0007H
typepdTerPsEtructt{ 08H 0002H
ype
WORD  value : OAH 0044H
} PLOG: 0CH 0000H
[N_PARAMS] 0EH 0055H
WORD paramIN_PAR ;
PLOG* pblock = PB_ADDR : 10H 0000H
12H 00F2H
void ReadParams() 14H 0002H
{ , 16H 00F4H
while (pblock —> type != END_OF_LOG) {
param[pblock -> typel = pblock -> value ; 18H FFFFH
pblock++;
}
}

(8 4) metole

B2 84 ¥ TAOjE B2 7z



o
e
-z
He
tlo
&
i)

g B2og zAstz:, 29 setug

22e delgse 2iAg TR gl Agen.
(1Y D B wRA A48 SdAvizeel seny

-2
220 A G459 wefuy B2e P2E YE A
- Mzelel setnlE $E& PLOG FEAY o

=
o
ik
j)_{
kﬂ

FE9. 4 PLOG T2AE g€y F57&
YehAE type®, #E YebE valueE AFolEoh (29 4)
M= eFetA 3FFel getvent Agsh: F¢E U
ERAQUTE Al2do] gAHH ReadParams()?J"rﬂ' &9
. o] gedME stetole 259 PLOG FRAY AE
TEH 2AEFEA, ZF PLOG TF2A 9 typedtel @3-
HetelE e e valuegt o2 FAFCL o] RAL typedt
ol PLOG +£# 9 ¥$& uel= END_OF_LOG#e] 4
WA wEEY G 59 (19 49 49 param(P
ARAMO]& 0—55H — F2H=Z, param[PARAMI1]® 72, pa-
ram[PARAM2]+= 44H — F4HZ A o},

&8 282 g9 #4A, 7 98, A" 92, 49
A, obdEa ¥ ' Feg FAgdd gd ZAE
Aa M VED7} AMEE AT dubEl @72 g o
o WEd #AFE AAaddME VEDU LCD7F E4] 8
Hog AMEHY: F97t woh £ =EdA A" VFDi:
LCDS % 3t=dlol/AZEdoldoz F@HE AL o8
dRenz LCDE &44 dAd + vk 7] g¥ezs:
AubAl WEE AFE A2g] SAHA go] A8z 5
A8 24AE 7 FHEE AR HE SA4& FHd
4718 g xggt olF 27/0E AMISRESSE MCA3340
ZzA M gAE FAojar WA e Z8530[5]% ol &d 3
22 Fdagrt. 4 mde 7dst 29 zutoy
TTL & & RS-232C &2z MYay A4 7153
o dAdE g2 29 43 E, §J¥Y 3¥E, ¥ 5L &
HOo g AME 75 % 3XES AFeth 4 XEE 87H—4
22 ofojxng fAd Ay U~487, A" &
2~56705 AEgrh 22l obdra 4¥e 8 Ad 8 H]
EQ oigzn-tAd WEr] F e AMEste Ad) 1671
o dEg e F Yok okgy EE AAdE By Iz
& FEste] W4 FFolv FRY AEe] dig P

0

HE

o
=2
HAEEE J5Y 28 9 ¥ FAEHY d4S 9

HE Had ZFH Alagel 73 507

(2% 5) JHEE Ala"e] st=8lod

4, AT ESo]

(28 29z 234 AANE 278 wgd 4%
o AFT2E dehin ok 4E WEY PFEY sz

|m
3
2

4 59 xzag QoL $4 Zzade o wie
2 P49
414 A

2404 AAlE HE WY AFE A&l AZEY
of g F 79 QFANES gAY &8 Tz oY
A H ol 2o tfgh oA Mz ShHolrt £ (R4
FGAAN hg Aot MR WY A2~ giF
ozl 7kA #A4dEe] FAe FaHjosn, 1 AYE
A A el ggEofof iz 5L 2 glth 1
A B AlAgAAE AAR SGAAE AL @A)
T A Be] 2ol AT FAAARI: vio]laReY
VRTXI[6], WindRiver®] pSOSI[7], VxWorks[8] F¢ A&
AFol A3, 1 Yo% S UME Jda] otz uC/0S-
O[1v ojml 1 <ty A4S gy ¥k RTEMS [9], GNU #
sdevt o1 oghe] EFES AYse gE ARH Ax
g Al A de] iRl Al 29 eCos[10] 59 F7)
AN EFAATL Ak 48 AF] AS goldx A4
o] wjg vinz B =Fdriz F7 HAF QA ]
HA g Z2AAE AYsta Aol Hg uC/0S-
0el 715& SFAA ALt
(R 27A8HS “}—‘-0}/] AeM = st=sol s Ao
e 2ZEQAE AF 722 g} gt &
ol A Ajstn 3}5%101"1] F53Q A =iy
A ZA =gtoiy AF9 55 ol &3t meo)
| S8 &8 Z2aY dEIA AFOE Uiz

fe e

i

) MW rh‘

[«



508 YENZIGI=2X A M-AR X45(2002.12)

(<]

"asith of 3¢ AHERE ]
g lﬂs}oq ZRaPe AYATHY elojGel
AsdeE Pupolx Seelme ARYUOR $3 =
2a%0] BAY 5 OH:} rhels Bl F YZol
PARE G458 AP ANSI C £ Fojuzge) o

g #A59ES 7H%$&E}. T@ $4 T2y e o~
AHE $4 Zzade Agstd Bew 4F YiEe
ZZEHYE Holstel QA tuhels metolu e
Wgol MAHHAE 4 xzaYe WAL ArsEE
£ gu.

g8 =233 dEdo

o

EH_Q_
E

2

42 7 #

4.2.1 AANT EFAA

2 A 2de gAY uC/0S-Ti: 2717} #3, g

ZZAME AYsn, Blaad Ner) g 2an
B Aol Hu} we o Tz} A WA E3ts)
?rEﬂ & Eil%‘ kel AHgtaiot, =3 A
€ Hadce et Foisn,
—%L—Cr% Mo g Haass 242 1]
Ne7h B4R
= ARl

o
B, am w-_r
o

H
Y
rlo

_?_
Aiz e WA FSE A8 Uk Aol dE
o, (3 5)9 AN HBA2 A% B2 Ck B 2
= BaoA Haz C

m’m

-~

Azt &) o]y
dojA 88l E5d HAA A9 B
7 & AE7E Hdokw sz 2YE Jgds] A9

> d2a A% 2AZ E Rolvh ey FAAo]
223 Cofl o3f Abg Folma Z 7] 4Hvt @ Aelth
oldl o] HE AN B Haa $HEA B
B3 ART WA £PHE ddo] BAHE, o 4
&9 dxeojga @t o] #AE sdsted sz AZL
7] A 4 o, dAgez haa Co $NEHE |
23 Ast 2A AAs) F9 Aok ey @49 uC/0S-1I
dAMe L& Baase] Az g $HEHE 7HHof stu
2 AAH fZo] 01'?3‘4

of % 7k4 £A4E 3

0}91‘4. ge=-2nl iﬂ]%%‘—% ANEE Al2doA] A}g3)
£ 2AEY ez o4 oy Ao 29ags §
3 AdE RE g2art Y5 FPHER i 24
7 BAoth AU ~AZH duFE TEI] A4
B =Fo M= TCB(task control block)9t ~# & & 4
3t e $HEeE MHNE "H2Aags #sy) A
ALTRE FIeAo12),

SH WHFE HAFH AadoMe gkl Ao HlE)

A REZEYO] JlEe] oYt
ofe] Zzad &7o] of¢ Fdotsty] mEolrt 53 =
ZAIA A 04194*‘%01 IR Aol g H4E #9
of §1& A, xEaY sde] AAHoz AYH7] Y
th B =i oled BHE Foly] HHA <je)ds
Al tist FHEE Atk F, deld el BT
ARG dedgel FF, A4, P48 3F 5 5
Alvisiele] stetvlE E5o AReta, AlagE ARds)

o7&

HeAE EFste]

Priority Inversion

(4)

Task A (H)

Task B (M)

(1) (6)
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Task C (L) [

Task C Gets Semaphore (2)
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Task A Tries to get Semaphore (5)

Task B Preempts Task C (7)

Task C Resumes (9)

Task C Release the
Semaphore (11)
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