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Integration Mechanism of SDL and CORBA System
using Method/Signal Mapping Rules

EuiHyun Paik'- Jae Doo Huh'' - Hyeong Ho Lee''

ABSTRACT

This paper presents the model that integrates an SDL system and a CORBA system using mapping rules between method and signal for
developing embedded systems connected with internet. In order to support communication between the two different systems (SDL and CORBA),
it is essential to secure the conversion interface between SDL communication protocel and CORBA communication protocol. In this paper, IDL
is adopted for the communication interface and the conversion of the communication protocol between the two systems, and the IDL compiler
automatically generates the interface for protocol interoperability. The proposed model adopts middleware on the subpart of the SDL based legacy
system, and hence, supports the service on the distributed system, regardless of the environment and location of the server system.

7| : ALCIY(SDL), IHH(CORBA), EAA[AH E&H(Distributed system Integration)

.M B Fote] Zzad =9 FEJ] NEeke Byo] sl
Avs I slev(l-4], ool wek CORBAZE Agste 24
A&

CORBA(Common Object Request Broker Architecture)
= ol71F WA Alad B §8 AZE ] JEe H
g 71 FES AFshnE 24 38 Z2ay s de A}

#837] 913 CORBA% SDLE &
28 Zolnb, 6].

297 Atk Y AT 49 WE AHEE EAF CORBAS} SDL& §dal7] 918 P2 Pie dugez
o2 & C, C++, Java 5% £2 T8 Qo€ o83t & SDL X4 H W3 CORBA Agd 2 ol rh
£ AZEdolE ATt F4lo] A& H&o CORBAH SDL A%4 H2 Wi U4 SDLA2"HE Folsta <

W7t ELAHQ WA R EAMRS A A HA DA oA
3 =8o] of] HhEA

HE st Fielrh gl SDL tholojidlogne 24 Zaadw AL Yat
AZEole] i o] 7+ FAHORTE A A CORBA IDL& o] AAdic). o] W2 SDLE A4d &
FHoE ¥z wel BAF Ago] shsd WAl HAE £ A 28%9 §H2 T2 CORBAY AYS wo}l 2857
g Re2E SDLE BHER Al~H TA4A CORBA

T4 3 933 NETY HENAGTA JY997d
t 4 3 982348 dTY vEYSA2dTL YEYAET,
Add7e
tt 239 FF R ENA T
Ghe!
FEHS 020023 9% 289, Ak 12002 129 1Y

Hedadya darle 083,

1#HE "art gltk CORBA AFH A #gelA SDL
C++, SmalltalkE A& FoJZ IDL(Interface Definition
Language) JE#ol~9] F3S A3y AT dFy 78
Aoj2 A9 7|%5& ATk o] WA= A2yt U

flo



480 FEXMZIZ2=2X A XMI-AZ X4z=(2002.12)

Hlo|]~& IDLZ B93lx IDL #HAYAE o]§3le SDLE
¥R/ 2~AHES R WG & SDL 2B/~ E9 SDL
AM=dite] FHE Hodr] g 4F FRES Flekn 7
T A8 =HC/Crr 2= AR7NE ARt A8 71ed SDL
88 AAdsich o] B9 F A2"(CORBA% SDL)& Hi
Hgol Adolaty] Wiel sty AdME §
ZAste A FHo) 27t B a3t
A= thdd st=do] FRELNA SetolAd
AYEE B ATEOE 4 dA % Wﬂ
DL(Specification and Descnptlon Language) 2 7}
ATE ]]017} 24 72 CORBAE ;51_%_0}01
£ 3] Hﬁ}ml CORBA A#3 HIwys
ANzgg St SDL# CORBA 9% &
°JE1»1101 AEE AFAAE] flste] SDLo| AH&-at
BE &F Ado] dg3kes &8 IDL F9d 714319
o, IDL ZA#AYe{7}t 24d€ DL Y& o838t SDL Al
2de] CORBA 2tz wjgse 2= AAEE 39
t}. o] & $j&te] IDL AR E FAsIY

%%01]*1 Ak ““ﬂ% 01%5}01 w2t ’\li%‘l% e
o]
o

fu ot o
T
HHY; o rlr

=
fr

A

-~

A
i-rmr
w

p

o
- e
O

N
e

J

9,

o= e
oo 1 O Q@ & (W o
ol
2

o rr o

%3

B g9l 4 I EL **74] °1°1°1 SDL"‘ 01%6}&1 7}1 d T
Aol £ZESE A7 SAREH Age & B+ Ak
A2, ZeholdE A7 §4 F&4 CORBAE °l&% +
Aol T4 APYE AP Wxe T2adge] I glom,
gholdEE Aol 878 7[5 E AFste Avel Aug ¢
a7zt glol Mnjg Sdyoz Foto l EE HEg = 4
oot & 8EE 0|88 BF A AZES AL v
€ A5 % A4 Pl 23} ok

2. SDL= CORBA 7Hi®

2.1 SDL

SDL (Specification and Description Language)& 41 A
2o sk AlZk H7het Aj2de] A g Y8 ITU-T
(International Telecommunication Union Telecommunicat-
ion Standardization Sector)7} @id AlA#2] A (speci-
fication)$} 71€(description) ojoltH7]. o] doj& &4
o] §JF=o] 1970t FUHEE FAl Ay ¥xlo) oflg} u
7] N2 2 HAAR g o8 s EE g9
A g 2eolm gl

(28 13 Zo] SDLE A2d9] wilg 7|&& Y& &
EX g9 ady dolojadoez AN AN2"E FHsMH=
SDL/GR (Graphical Representation)® ZZ1ef7 ¢lojg]
el 2 SDL/GRO 4-$3le 90|g = SDL/PRE #3¥
th. SDL/GRE A|&®le] 7z P& WasA o Fo,
Aojet 245 o] BEE AZte EE fo Ad 71Ad o5

adAdoz RHHE BA AlxEe] WA dAd] A e,
SDL/PR& Al2®o] A A3 & 0|71 CASE
ST 7kl A o] A¥sic)

<state name>

<signal name> <

state <state name> ;
input <signal name> :

decision <question>
<answer> : <transition branch>
next state
<state name>;
<answer> : <transition branch>
next state
<state name> ;
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2.2.3 POA(Portable Object Adaptor)
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/* parameter setting */
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= (* ({uint 32+ ) _UNIORB_curptr) ;
/* Send to SDL System */
SDL_Output (yOutputSignal, (xIdNode *) 0) ;
/* Waiting for reply */
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typedef char msgType 2 [16x1024] ;
typedef char msgType 3 [32%1024] ;
typedef char msgType 4 [64 X1024] ;

long sendMsg 1 (in msgType 1 param 1) ;
long sendMsg 2 (in msgType 2 param 1) ;
long sendMsg 3 (in msgType3 param 1) ;
long sendMsg 4 (in msgType4 param 1) ;

(38 5) type.idl

HA (22 112 (28 59 typeidl o] Fojd A6
Fa % o 9 Aod Moz Ho & F My
of 7% ¥ Taud C-advance A5 Z:= A4
& E3te] AAsta, SDL# ojF 29 TN AadES v
22 UDP 24 ol8shz Foo|dE Z2aye s
=, 47k dgde] A~ waze g F48%E 9 (2
9 2] B =394 Aletsts SDL# CORBAE Edtsls
wrolrt, Q1w o] 27 A typeidl 34& SDL A~
o B3 sbeetA 49 IDL #Aade S a9 2EBY
2AHES AT F, M [ 113 »ptA & SDLE
712 ¥ Tau¥ B3t A5 A4S & FgoldEs (2Y 1)
A AHERY ZR2IHE adl2 AMEEIT o TR B
o gt A|g-& 455MHZ UltraSparc Z2AA42 SunOS
57&RAAE AHEstgen SDL Alz#e 24 & 95 o]
Tau 358 AH8332 ORBE: uniORB 2.1-% AF&st9th 4
5 HIE fate FHA 4E 2EE 47 1000084 &
3t AdEE A

(718 6)oll A BRo] 7]&2] CORBAE o] 43 FeloldE/
Ay 5dy SDL/Socket ZHo H|8l] B =& Aot
g SDL/CORBAY %% 24 29 wAx] A4 H3Hol
UAA oF 27.7~334%9 2HF =St ASE & ¢ Aok &

L=/AITE OHEE 0188 SDLTH CORBA AlARS S8 2 483

Ak, B =AY AP F ALY gt 4 it
of 28 Azt vlaojuz B =FolA Atsts FHLZ B
A5old 4 9o,
Throughput
(Mbyte/sec)
35 B
30
25
20 F | | ——SDL/CORBA
15 | - |-—#— SDL/SOCKET
10 | dlAIX| 27|
5 | = 16Kbytes
o
1 2 5 10 20 Clients
—o— SDL/CORBA
—m— SDL/SOCKET
oiAIX| 27|
= 32Kbytes
1 2 5 10 20 Clients =

(3% 6) B4 Tdlo] M3 M5 Hlm

42 Hlu Erl

B =FoA A $a Orbix/SDLo| AHE& Wy e
E% CORBAE B4l Al A3ttt BoAE FYsith
28 o] ¥ Whie <H# 1> zo] SDLFH CORBA A|lAH
& Tgshe W 2ol7t glth Orbix/SDLE IDLE& AHS:
ste] SDL# CORBAE F%#3t:= CORBA A &4 Hawy
& AREE JHE B =FolA Aoke WEe SDL Al 2" A
B AEA )2 HHE FEEL o]& o] 439 SDLIY
CORBAE &§3h= SDL A%d HIWH-& A3t
Orbix/SDL& CORBAE SDL AlxHle] &3 54l w4
AL 913le] IDL-to-C++ #=d#)9 IDL-to-SDL
HdelE EYstiL olF o] &3l SDL AlAgolA ¥EH
Z293 Orbix ORBoY d5& A% ~EB/~4E
¢} C++ wrapperg AA3s+ATH6]. Orbix/SDLE o] &
Eote] ZelelddEeY 275 SDL Alade wlEAA
uide] B E=FoA otet 2de SDL AlAECIA A

TR

=
=2
=

£

{E 1> Orbix/SDLT} uniORB/SDL H|m

IDL-to-C++ A A&

Orbix/SDL uniORB/SDL
L SDL #&2] 2B H/2AHE A Ma/A1d g T AR
w3 1o SDL-C++ SDL-C i3 % SDL-C++ w3
fstae 4 IDL-to-SDL #3+el e} AH§ DL-to-C BHU¥ 8

IDL-to-C++ e A&

%% ORB Orbix

uniORB




484 BEMLIHF =X A MGAH Fl4z2(2002.12)

A A dEHel A FHRE dFoez i [DL-to-C A
g/ IDL-to-C++ ZARLe} & Algsl FeloldEe 27
£ SDL Al&gel o FAZlc) Orbix/SDLE E§2 & +
d ol C++uhg AYsAwt B =R B¢S 9%
T8 doj& Colo] % C++ A8 25 A3t}

o
]

=
[

i

2

o
i

IMe dEfloz
b3
el

rir
oo
oo
>
> e
o
o
o
i

2t fr o2 o
W,

45
78 SDLE ol§stm Al29ite] §41 AEe]
vglol7t g 2 A2

Rck. SDL A4d% CORBA 219l 418 A5

e
A
E

Al
7] 918} SDL¥ CORBA 54 Z2E2g ujj

& A83ATh o) WAL Y SEd o) FYPBAA
g2 dgEE 308 ZTeadg e A7 L 3
SDLZ /49 4 glo] A2 MA 2 g g4

£ H8& 9 + 9lon, SDLR A48 A A
of FlEdelE ALY = o EAHEE AT =
a#Y glol olv] FFE FEL A3 axrg
o 285% Hge YUMoz BT 4 Yuk B
o] &% 7% SDLZE &AM Ay AAd siief vE
2 A4 T Qo] JHYUoR ARY o F wtofx
JE Felo|dEs AFo] e

[ %% o @
L2 o o K dr ¥ O oE oE O

“oun fg
> L e >
Q‘i‘:“,

¥R EH

[1] Object Management Group, The Common Object Request
Broker : architecture and Specification, 2.4 ed., Oct., 2000.

[2] Object Management Group, Realtime CORBA Joint Re-
vised Submission, OMG Document orbos/99-02-12 ed.,
Mar., 1999.

[3] K. E. Cheng and L. N. Jackson, “MELBA+ : An SDL Soft-
ware Engineering Environment,” The fourth SDL forum,
SDL’89 : The Language at Work, pp.95-103, 1989,

(4] R.R. Singh and J. Serviss, “Code Generation using GEODE :
A CASE Study,” The ninth SDL Forum, SDL'97 : TIME
FOR TESTING-SDL, MSC and Trends, pp.539-550, 1997.

[5] The CORBA Integration, SDT manual, 1997.

[6] Morgan Bjkander, Using SDL to develop CORBA object
implementations, Telelogic AB, 1997.

[7] ITU-T.Z.100, CCITT Specification and Description Lan-
guage (SDL). ITU, 1993.

ool o
e-mail : ehpaik@etrire.kr
1984 $ARstw ARALSTHF A
19874 FARSEL AAANSIIHZEYAL
19973 sAsa AAA LT IHE S
19879 ~ @Al S5 HAFNATY vESA
dTa HYdrd
FAAAE 1, AR B, QHY ZEEZ,
WAz, v F

5 X F
e-mail ! jdhuh@etri.re.kr
19873 ZEdidw HAzAFsta(Fe}h)
1990 AR Tiet AT ST A
20009 A%Tiska BAFEH YR EN T

79
%_}- ]{L;Lo - ‘&7}_0‘2111.114- Z»}g— %/\\_IDJ- 1\].’1‘5%‘, 141: ?_EM‘L;!I E2R=Y
EE, 1% ALY, FUEHI, $AY B %
o 8 &

e-mail : holee@etrirekr
19773 Mgdign IS5 ARAFE

(F3hAD)
19799 $EAsreg W7 % AxTE
(—T—’-I‘SLA-I}\H
19834 @EA8159 A7) B AR
(Fshubap)

1983 ~ A FXHAATAATYE MEQIATFAE A 2v]e

AR ¢ 2 MR V1, 1& LAN 2 #9H 7l QEY,
H7E2, BISDNE, ATM 8, §4 € ofF %



