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Adaptation of Meta Hierarchical Model Description La,nguage
Bramble to Distributed Object Environment

Mitsunori Fujita Kei Kogai Yoshikazu Ueda
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4-12-1 Naka-Narusawa, Hitachi, Ibaraki, 316-8511 Japan

A prototyping approach is one of the effective method of software development. Our
laboratory has been researching a modeling environment based on a meta hierarchical
architecture which has the concept of domain orientation. In this report, to make the
distributed modeling environment, distributed object technology CORBA is introduced
into model description language Bramble which has been developed in our laboratory.
This way can make it easy to realize the communication among the developers and
the message communication between objects on group development environment in the
Bramble language. This report presents two application examples using this technique.
One is the communication of remote object-oriented database to treat the products and
development processes. Another is the management of products in distributed modeling
environments.
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NBROPOEREIN, EFYIREOL—FH
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ZLT, ChoDEFARRET L DDV -
Wi, TEF VST DIHDY =T EVIF XA
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2.3 Bramble

Bramble & R EFREZCTHE/RMREINTVS
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T, ATV V0 FARA VAV AD
BICERDY LT EHTES.
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13 FOFHEARTHITTEEZ Bramble OB
BERWT, TONf Pa—FE3hizF7
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Bramble D27 ¥ HEETEN—AF TV 7 b
O L BFREUTIIRT.

Object K71

Array ERLHEROEROREEE Y
Boolean | HBEY &S

Bytecode | /X4 FI—F ¥

File 7rANVERD

Integer BN

List HIETERHOERDOREEE)
Method AV KRR

Null NULL #% 7

String XFENEHD

System Bramble DY AF A % &)
Thread ALy FEED

User 2 - FERNREED

ThLOR—AFT VI M, Avtk—-T%
ZRL TR REREVITRERD. I
Bramble B D HRIX, AMTEAT V27D
oL, SAT7IIDN Y 2 ETFLEIETTE
B ThD, N—AA TV 7 PIHTEY -
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RETEILTCORELHATSH 5.

3 Bramble/CORBA M&%Et

Bramble # CORBA ¥ &€ 3Z & T,
CORBA LKLV E-P AT ARHEHZT
VbR, HEBETEIRLT TN I a Y
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Bramble D# 847V = 7 + I CORBA ~OD
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# Bramble/CORBA L FFE.

3.1 Bramble/CORBA N7t
FRBRUFFHIOVTUTIIANS,

o IDLIZXBERTIIHILEHED

NI | -El ectronic Library Service



I nformation Processing Society of Japan

CORBA ¥ TAHLEELZEHXTH S, IDL
Lo TEBETEAA ¥ 72— A% Bramble
fTHRE-FTHLIZ, CORBAXIE%:H
BT LTHEILEEL S, IDL TRETEE
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3.2 Bramble/CORBA MEXHE

Bramble HITHETAF 727 b OEEL L
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3.3 Bramble/CORBA #7 ¥z 7k
3.3.1 #BE

581 Bramble/CORBA F7Y 2y b TLE
Kbt 7V ME, RESFIIBHEFT V2
P77V REERTEAT V22 E, KON
TRIZAy ¥ —=VENT 2y ERIIBREDLT
ViV PIEETEATVbO2OTHSL. £
Z TL#k, Ai#& % ORB(Object Request Broker)
F7Vx2 b, %EF% OR(Object Reference) 7
Va2 P LBRIERTAS. Chbn+TV2s
FEFATAZET, HLIRT LI Bramble
5 CORBA ¥FIAITAH5Z EATED.

Bramble/CORBA
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Object Object
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Object Description

Reference ~~

Request

Client

Respogse

1: CORBA DFIA

3.3.2 ORB#AT L xo+hk
ORBF7V x4 MIUTORLZBELFED.
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7N DEE
41 BE

EELBLT, 7 ORB 0BRIPLEL
5. RAOCEI, W{D2hD ORB IKKoWw
TR LAER, C BIV C++EBE~NOTY
¥ » 7 & DII{Dynamic Invocation Interface),
I10P(Internet Inter-ORB Protocol) ~D ¥k id
YIATHY, INFTFv b 7+—L%BETE
THBHENES ThH5H LE X 515 OmniBroker]7]
¥#EA L. LB ORB D4tBid OmniBroker
EHEEELbDTHS.

4.2 ORB#A7 Yz o b

OmniBroker DX +DOF IFHA L T, ORB
ATV b OEEXITT o7, BTIZORBT7
Vx 7 b & LTHEELIBEL Bramble/CORBA
LToRdALRY. 28, RETOBRBTRITS
R -ORAT7V 2 FDERIE, ORFT V27
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421 ATz PP UTFLZEIORICER
T3

string_to_object & V) IRIEEFEE L. OB
BEEICLIELY, ¥ @PL@ AT
2 )77V A%, IORIZE®RL, String*7
Vo PELTRICEHETRELZS.

"S5I8 | Object | X

EDHE | String | String A 7P I F 2 EET 5
OR OR ORI 7V E2RETS

#1

str <- (orb object_to_string{or));

422 IOR (AT I7b YT PULALRT

object tostring £\ ) RAETHELL. o)
BEXfEIZLIZED, IORDOLFT V2T
VY ARERTES.
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or <- (orb string_to_object(str));

43 ORAT Lz oh

CORBA ORI o T C++ % THI NI —
NEDBEERTREE T 5 /2842, Bramble ® OR
F7V PERBOEREORBEER L.
AFIRORATVxs b ELTHELBEL,
Bramble/CORBA L TOERFRRT. 28, <
ZT®» IDL & 1% OmniBroker ®{# &, Bram-
ble/CORBA DHIEDNHHIH o7 DTH 5.

4.3.1 FTTVzIPMICEETINRTIA4DD
DT Fr25K57-83

T%set_method & W I BEELER L -, T OKE
¥HH>&C, IDLTERS MYy 72—
DF NV —3rH Bramble M TCETTEEE 2 5.

1L -7 Object | X

name String | AV v FREEET &

result String | BV #OBEEET S
argument | Array | SIMIZOWTIEET S

FIBIIOWTOETORBEXMAS.

® nlame
IDL TRAEShTWVEA VI T2—AD
ARV -2 a0 PiHEET 5. Bram-
ble/CORBA Tit, ¥ IDL 524 7%
BERERT 2 BMENEE ShTLRVAD,
IDL ¥ EESBL TR TILENDH 5.

e resuit ;
IDL CEAXATVEA Y T2 —ADFR
V—2avoEY DRI *iRETS. IDL ¥
BESELT, HESNLTWIEYHEOEI
& H4¢ T, Bramble/CORBA MBI A+ 7
Trr bDIATRIBETS. BETH, B
FOF—3BIOVWTERLTH .

IDL & result DEH
long | long

short short

any any

string string

object object

string sequence | stringsequence
any sequence anysequence
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® argument
IDL CRBR IR TWVAEA VI T2 —ADF R
V=2 avoj5Bani%iEET 5. IDL O
BT, FIBOEOMIZ in, inout, out &\»
IFIBOBEEERTOONHL. Thil:
AT, UToMZEReHR—F L.

argument: [ namel:"¥ 47 1:% 47 2"

name2:"---" ... ]

ZIT, PETKEIRIILESTREYS
N5 UFS) LD, Bramble 28I 5
Array #7927 b 2 &F% T 5. IDL TOE
BEEBRT LD F TV bDOAYYF
OFOFIBOEIZI bR T, FIROGHTE S
A 7%8ETH. name LI FRFREIFED
ZRIXBETL. 47142, 4, n, oD
VTR ERIEET A, ThbizFhEns I
OFFETH S in, inout, out ¥EbT. ¥4
7212135 DB % result DIETE L F¥EOR
AN > TI_RET S.

LUTIZ, IDL @fcdt & #hizxE+ 5 Bramble @
X RY. IDLICX B3R

//1DL
interface Sample
{
string method(in string argl,
inout short arg2);

}
Bramble 2 £ A4

#Bramble
or Yset_method name:"method"
result:"string" ‘
argument:[ argl:"i:string"
arg2:'"n:short” ];

Y%set_method IZX > THEI N AV Y FIL,
BESN/I-ERES KT, IDLIZEZhEREN:
AV T2—ADFARLV -V a Y 2EBTES.
LAFIZ, LEE0%set method DHFITHE & h - A
VYR RETTI2HEORRERT. Z0fD
BEDITTI, inout BMTH 2 arg2 D % R

LTW5 arg b, arg2 DIEXEOE LHEAL
T3,

&

result <- ( or method
( arg <- [ argl:"Hello,World!'"
arg2:1234 ]

)
(arg get "arg2")println;

5 KA

Bramble/CORBA OBEXHEADL I L &, T
RAAERTIONERIIBE 7T U - a v %k
R 5.

51 Ay Ta1-75

P22 Bramble/CORBA O#fERFIHL T [ 2
rVa—F ) HERT A, - C++EEIZE o
THEREL, 2547~ F % Bramble/CORBA #
AwTiEd$5.
5.1.1 A¥Ta1-—-5DEEE

Ay Va—-SOMBE LTUTO ORER, &
hoDORETHEL .

« SHOBHEERTS

o BEOHMEETRT S

o SH/BEADTELERTL

o BEFMOFELETT D

o SA/EEAOFEH LVFEEEMT S

ST, ChonH—OBRBIIERICERS R
TWBLDELT, 75347 FOEEERITSS.

5.1.2 Bramble/CORBAIZL37F1FP b
DX

AT a—5SOH—I5IIFH LT, Avk—T%
EETH27 547~ & EB Bramble/CORBA
ILEoTREh 5,
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Y, ATV RN T VLV ARELIOIL,
ORBA7 V7 #&KTAH. ZZTH, orb &
WIHIEMTORBAZ Va7 b R2ERLTVS,

orb <- (system template "ORB");

KIZ, H—"hoEELAZIOR 5 ORB A7
JxZMNIEoT, FTV2MDF TV b
7y LYy ARERL, FH 5 Bramble ® OR
727 P RERTA.

or <- (orb string_to_object(Scheduler));

SCEITCORBTH 0 HA TV bOF
T2 YTV ARBEIENTESL.
IHhbi, [BEBDFEXERTA) 75147~
FPORERFALRT.

BEADFELXETTHDODO XAy - V&%,
= NEIE DRIV = F YRR T A, E
EORRIILITORIZZS.

or Y%set_method name:"aday"
result:stringsequence"
argument: {plan:"n:string"
year:"i:short"
month:"i:short"
day:”i:short® 1;

IhEZFTLTEOHNERTT A ODER
BUT ORI 2.

ret <- (or aday
(res <- [ plan:"myplan"
year:1998
month:3
day:10 ]

)
ret foreach do:{var print};

UTi@ohsHiNsER.

% bramble aday.b4
16:00 V7 b7 = 7 TEHFRE (EHD)
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Bramble/CORBA DX F>T, V7t 7=
FURI P TEBRESNTOEET VLTS
IhHiL, BHICEBRTELZYRIPYIRAT A
(B0 2)[6] 2T 5.

5.2

Database
Product
B
RepositoryBrowser —
Document/ ¥
e==———n 0] Guide Control Product/
Information — ] Document
F——— 1" “RepositoryServer.
Database_Op. ‘
Guide_Op.
Model Database_Op.
Mcdel
Information

H2 YHIPYIXAFLER

5.2.1 UHTSPUSZAFLOMEEX

YRV PV RATFLADELZHEERIIOVWT,
MEICHATS.

e T—FNR—-2Z
F—IR—RIE, TPV RETHRES L
REFAEREBHTHIODYRIPYELT
FIASha, F—yX—ALLBHKEIR/I-TO
¥y ik SRIES R, YKRIPYT -
IZEDEEERE, F—IR—RAIR}, 77
17 MEAIT — ¥ X— A THAH MATISSE
8] ¥ FAT 5.

PRI P YHF -

PRI UHF—N0F, YRV NHT R
FOERIEA DT —/THAB., YRI MY
F—rHha—-HFIRHET A - AR, V
Try7TERIIBIATUY 7SOk
ARuBE LYY A0 B D, 1—HFiL, Y
RIMYT 9L LREFTI A VREL
TR TVWEY—LVHRLYRI Y-
JCERPEDLLENTEDL, YRI P YT —
I CH+It Lo TRAXNRTWAS. ¥/, Y
R JH—SOFMII OV TIRELT 5.
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o VRV MYTSHH
2—=HFE, VRV P YTSuFERFoTYRY
FYADERRY R -V EBEMII TS5y L
THIENTED, ELTT IR LY—
VEERBLAOVERMEFBMOBLANT RS
ENTEL, YRV YT S5 YHI3 Bramble
KEoTighahs,

o TTVY L TIRIE

YRI P DVRDY - VORE), TFLORE
i, EFVURELETITORA. EFY LY
REDPLLVRI P S —NILEREBT
EDTRRZ D, BT L /ERE ETETL
TVEY—bh by T~ RX—-Z20KIELIT
HTEMTEL, EF) 7B Bramble
KEoTiehah 3,

5.2.2 UFXRIPUH-—N

R Y b ) H — N3, RepositoryServer &
Database £ \29) 2 ODF 7 V2 ¥ b hLHEK S
hTw3%. Z—9 1% RepositoryServer ¥ 7z %
MIT = N—ZHEHOEKR% H L, Repository-
Server A7V 2 7 M WTF — ¥ R— AL HEHES I
KED Database 7V 7 b #EHKTE. Uk
2—Hi3Z D Database # 7V 27 K ¥ AWT, E
TWIRD RV ERO>TVEF —F N~ A%t
%. €L T RepositoryServer # 7 ¥ = 7 p 25—
IR—AGHDERZH T &, RepositoryServer
7V x7 MIBE S N7z Database # 7V x ¥
FEF =7 R—AH LYWL, Database ¥ 7 x
7 F R UET D,

5.2.3 CORBA L& 3AENER

DRIPVVATAEFEA Y b 7— 2 L TFH
BaRet T577:8, JEY M H—"% CORBA
DY —X, Bramble * CORBAD 2 547> b &
LTEELITR) L THBILERTEL. 20
FHELUTFIORT.

1. 2—%1%, 3 Bramble L CORB A7
ZMIRLTURI M YF =S LIZBIZ1D
P2 FFE L TV % RepositoryServer # 7 3 <
ZPEBRLTWAORF 7 VL2 b OB
YERTS.

2. 187: RepositoryServer # 72 7 M IstT %
OR 7Yz 7 }IZ Database #£&H D) 7 1
AL EED.

3. VT A DEDMEE LT RepositoryServer
7V 27 FAER L7 Database # 7 ¥ x
JFEBBLIZORAZ7V20 281102,

CNTF = I R-ANOEBENETT5. LUBEO
ETNVORYE LEDF -y R—R 1252 &
T A MY, Database # 7V 2 MIxf$ 2 OR #
TV b LTEAT ETHEELEDLR S,

UL L >T, 2—HFIHIHEI LY
H—=NWEDAT V22 b} H&7-H b Bramble L i
FHETHIIIAve—URETLILNTEE,

6 &HYIC

Bramble ¥ CORBA XX X¥ 3 k<,
CORBA XHH—F L7IF TV 27 b LOBEEN
TEILZ ok, COIEREY, ZYL—TERX
BREIBTIRREM COII2a=r—2a
R, T=IX—-2ADHME, A 7717 FHIZBIT
Ay - VRBEFOERALBTHIITRI LA
T&5%,

4%, Bramble ® CORBA #Ii5iZ 2w\ Tit,
Bramble # 7Y =27 +F% CORBA #7227 b
ELTH) CORBAHY —NOEFNREL 2 5.
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