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Object-oriented, Integrally Consistent Description Language O0OJ
and Its Conceptual Design
—A Proposal of Object-oriented Simple Technology that All Domain Users can make full use of.—

MASAYUKI HATAKEYAMAT'

Abstract: Our five blanket presentations concern the researches that simulation program
development support environments based on the Object-oriented (hereafter, OO) technology.
These researches aim at contributing to the engineers and researchers that are the experts
at some specified domains called the Domain Users (hereafter, DU). To realize the aim, we
have designed and developed the four description languages and their support environments
based on the Natural Japanese. These four languages are, OONJ for OO analysis, ODDJ for
OO design, OBF and OEDJ for programming. The descriptions out of the OBF or OEDJ
are translated into finally the Java and Fortran90 programs, respectively. At the present
moment, this architecture will finally get around to the stage that an integrally consistent
descriptions flow from the analysis, design and finally up to the execution. At present, the
OOJ in this presentation is only the generic name of these four description languages. But we
aims at constituting an integrally consistent description language from the analysis stage up
to the programming one. Then in this presentation, we discuss and propose how to integrate
or newly design as the ”integrally consistent” description language, and how to make the
conceptual design of the OOJ. We also present our research/development projects named the
Object Engineering that have formed our background technology.

DFERBEDF—F v b LTWAa—F L EFDa—
FENT VAT LAOPVERRS. FTHEE—FIX
£ 1VICRTRAREAFITOR TR AL va—H (LI,
BN, x OMEIN—THEELTND T RT A DU LBE) & RS 5D EP43EF (Domain) % b,
— — HEBEZAA (DS ETHAKEES) LTW5HM

B epatenent of Compter & Information Seences, Fac. K (78) CHOALHTHS,
ulty of Engineering, Ibaraki University AL AT L DU DB HOHESHITER, FHE

1. FLOHIC: BEA—FLHROAN
~WXEEEERT 5 DU OLHORMORE-

NI | -El ectronic Library Service



I nformation Processing Society of Japan

EEEDLEDIZ CEHENRELEAET LT
Ex5LoRATS s MER (B, 00 L) (<
EIL o /RErOEW, 2L T /7 ABRRBEN

EHNTAZEEBET. L0 AEMICE, BHON

AA OB OGHT /ERE/FEL ZOBEB & H
BT BREBETOLET Y Y - 8 (- means
sequentially "and”) D@4 EMAIL L TEL,
BT DB THY, FhiX 00 2 X5 5
ALE LEENTHY, TOEBEIC DU IfFE L 5HH
ELTHBESINTVAIKIZR D8, AR TR~S
00 IKE S TR EFER 00] L ZDTARBETH 5.

RICTIRMENH > T 00] DERICA BRI,
00] L ZDERREDOEETHY, a4 TPz

FILF LIRS DU M (FH) © 00 &l E2/MBA 5.
ATV FTELR (B2 ETHET S & 5 10)DU
FIZIE S BBROMICER SN 00 RF ¥ A A (FT
Pz bR—2R) 2 iEEASL L, EREDUICEDIC
FARLTWARREERLZOERELER/ 2T A
BREEFVFR— M 2ERREL2 RO 0HETHD.

ERELINALRBEDAT7 V=7 MaEmY 7 b =
7 T2 (OOSE) LiZ-on A Thlkey B %%
RO, LAY 7 My THEOEMEE (1 T)
ROV HER Rl —V”, BCHRBOEA TR
BEEMSHESTIES, ZRAIIIEVWERDOTE
HORE (v Fa—HFarva—7 47 (EUC))
FHEXD 00 RFFA LADOISRER~DEHEE
RELTWA.

FRXTIX by I F T B9 R Y A )V CHAITRY 72D

BEITH. EFFT7V0=2 FVIEZEEL, Zoh
LA EREBIRTEEEINTHAEEEERTE 00] &
Z DERBREOWA & TSR R ~D. =L
REITHE—DRBEE 00 OBENBETIIH 5.
L L—RRONNC o347 /8 et/ B /B E TolHoD
R722 5B BPEDBERPHIFMFIC I L, »o
DU D < DERIEZ b D E— DR EE L #E5/
FET D LITBIR T L.

I TETIL, b /eRE/ EE/ ) (EIT) ol
DEBERICTEIL, ThEhEFOBRBIZEOE 4
BRI L CRAREE L 2 0RRREORI/EEITHOWN
Tik5. RICEDEBRPER A EE S, FEREORE
B/ EREECERRMOERELE CE LR DU &%
HENOLOER, BEINZEMN, 00] OHtEL D
AELZERT, BERSIN-E—TRERE 00J &
ZORBRELRHTHILEVIBKER -T2,

BRI WODRRITIHT /37 REOE B
BORREFORH LAREZERS. NHODFTREE,

F2b bt EpED OONIYDT), EtEED ODDJ?,
FEHHEEO OBFY, R < OEDJY iZEhEFhIlE
LERRBRE (T A R T VAL —2%) 2BR
FTHD. RIZENL OB EHKE LT, BREMITIZ
WHoDERBEFE & T ORBRBROEELER, DU I
KOZEOFARBREZER LU -REE ST T, B
—REREFE 00 & LTHRH/HEET»HETH
3.

1 BELZ DU O
Table 1 Assumed "Domain Users: DU”

1. BRI E - BELS OB/ FHE /RS D
Fx4>x$ﬁﬁ§)@ﬂ$ T% - HRED
ST - RETOFME. WESHEE OB, ERSy
B, (CFEBKE DEIRR ST EFORRMT, 3, 3=
L—32a VERTS. BIROFBEOHEESR
BRI E & £ 5 silent majority TH S.

2. ¥ (NEMHE BB RITSO0EER)
VAT ARHEMAH (B, VA NVARE,
F—FR—R) VT N EOELEHRR
TIEARL, BMED L S REMEH R 205,

3. 70T ABRIZOVWTIIEEMET, E
H-EBZ - BEOFE - BE, BTFEFH.
E-5EGIHE (A8 BRICEY, Tus
7 LEDLODOEFEEHFEIIELITHE (FEW).

4. FUNBIE (BT ~$51T) ORITHERCHETO
ZVWERR 70 7T A ELEICESNEAIVN
ANBET—RBEFHE. To7u3 Y X LIEH
RZEBEL, HISETOEXRIZIHKNLS

5. % M PL(IE)(% < i Fortran) & & Eﬁ*gﬁg
(BEZE) I+ IR E L, MBRTaic k3.
REOFH PL(FI BB D OOPL) i3#i1%.

6.CASE V—/, H LV BERBRESCHIEEIIFEY
RS, FEERMN - TRET BEMMAR.

7. BHOEMOBERICETE Z L biE, &
BROBRAEAH Y, MHREROFMER LR
BITE, MR DET Y 7 THRKIZITS
LR, REBEREAR R/ ERICHED.

SOO%ﬁAELT@ﬂ%L,ﬁﬁm%%ﬁit

REE (BEEE, NJ(F) T256iF, 001

§d<m%¢£kbﬁﬁnﬁéé,&ﬁﬁ.

(#) PL : Programming Language, NJ : Natural Japanese

NI | -El ectronic Library Service




I nformation Processing Society of Japan

2. AT H FI%E

B 1 (CERBES (2005 £ 10 A) oA TV =/ P ITHFD
SEEEORNETLTH D, AETITEBERICY
A TO=BREOEMTTORAAZITI. b, K1
B TEREREDESONEITE 4 B0 EEE
@+ aL0OTHB.

B1IBREIELLTDUMNLOERE, DUTHD
DERHETLHIBLUEDT AT T REIN TV SR
Thd. ETHRIIE 1 BREETITO MBLHEOEHN
FHEHEI IaL—Yay] #FERTH0ON DU ORE
DBLTHBENWIBLUDTAT T Thsd. EEEY
DORBMG, IR REROHEENETEHFDO KAL v
O THRpMOEC] BRY Ialb—var (KED))
FEBRT AL, TF Y IS HERIBOTHN /57t
FHik/HEOLEREEY B L 00 X7 ¥ A LATEHD
TERTDHIERRRA Ve HERTHD EEZZZ &
CETD. 2 T-BELEET ) el &
Bah, sl ol domr»rbEEEFTE—BLTDU
HRO (XB) BEOHENBVW LW AR TRE
#hm (B 1 BBEETAT) &2 o7e.

WICHE1BREOTH6 2B ~MITHIZ VTR
5D, Diw, FBEODUREI THBH, SFE-TH
RUVWPL 2FTIZEEBLLD L0 ) FF L —Y 115
EEMNTRW. LizdoT, BEMRIZEALTWS
PL L #HSARICKHERBRSE NJ) T TEE
FiWEWIFHHITH. FNEFHRICE LD &, NI
N—Z2O DU MEDORTREFBLIED), 70 s 700
HEVERNEE LW I LB RRINS.

LaL, BEEzE, (1) 7227 A0 EBEmR
B, (2)DU BNEB/TIEFOEVEERSFEOEE
B (BIC) ERTEBNED, EWVWDHILThD. 7
i, DU LW HRARE— Y& E 2 i@ F B/
HABF TR TIIRVWI LIIERTHD. FHE

THENLEZ DU OREEZBES LT, HDHWT
DU MR ORHE % FeiE E CHIFA L CEBRTER T IER
BYHTZ LT, 220 00 OFEHELRWVIZIER LD
2, EROFRIZBREMTITZOTHD. FOEER
WHR ETO NI R—2O—BRREEOHEE, LW
SRERIZIe D,

% 2 BT OO0 mAREBLEZ FRE L, DU @i
OEBIENT & U Tl 2 AR E21ED RN Z AL
TEEBEZR LTS, ARIIRFRINER R LIE,
MERMR, KFBRAFET DS, ThbIRNLIE
EPN TS, ERES L LTEERRIL, 52 B

@ DU A® 00 i RS L B LR, 7
T RARMAE AV RRWE LR 00 /35 # 1 AR
b, #T21 9 FR—Z (OB) RS ¥ A LNHEYT
horLERINTZIETHD.

OB(A7 Y=y h_R—R) _TH A LLiL, EARH
IR B E LA TV =7 MNEEDAT V)
FEAD A vE—Psy v 7 (LK, mp) 1 TRRY
Y200 R FA4 LA THD. OBiE7a hF A F_—
2D 00, aE—~—2D 00 &<, DU I3EH
Tar I TERELBEETHDOTENENLRN
Wk | EROBE bEDTICH L 00 X5 ¥ A L ThH
3. R/ BERITOTS I TERO—DICBET,
DU iZ & > TfELTICELS, oTiNniTARnd
DTHRRL, Ee, 5 LAD/FR2BELHVE
HEWTHD.

DURIOFEF L LTiY, FxBMEFLHV5DU
e o TEEBRICBIT BV U7 () 72 00 &
WREZNIEENIICE L2 Lidkel, £/, FAT
BRI I A, BRPATUBEROKET—4
Ex/BoNE DU WS a—H) (2o TUIHER
F—=FATHY, +H5ENPLTHD. ES5LTHLT7 T
ARMA L VOIS L FOEENRVLERBEIIT Y
r—va Y AT ML D BRI ToHLT 543
Z5FDOHEITRZ HARVERMENTSICRE L.

B3I RFEIARHCERBRL LN EREOLD L
TOHLROOERRE L LR EEOHEETHS. DU M
38T /%A HEE /B E CORBEIZH > THH DX
SRS L THEEMEOR W I 2 Lb— U2 ERSH
LI, 27V ) L (585 ommicxLT
REALERNL L THEERTHILENHD. £OBL
RZAOENGRN L TEY,

(1) TV 7 OBEEEROME %

OB —EBH{M¥ET) VT BBOAE X,
(0) BRZHEYTLEBROME S

OB —RiECERERERER 007,
ThDH., ZHNNE 3RO T O >OREBERIEY
T 5. WEIZE T L < BRARDERITH R /3R
REEL RO, FITHEHICER L T—RALUES
BEAlY BT, HRT2&FERT. OB —EHEL
HBRICRBWT, EFY L7 L EBEOHMEE 0
BYEOHEAIRLEECTHD. EREROBRIIL
ETHB. FROBNEKEUIBHN R FE, F4E
BED O0] L FDEREBETHDH.

7272, ZOBBRITHENCEEH TS S, DU X
EBIEZ 200ED, RERCDUILESTHEHRD

NI | -El ectronic Library Service



I nformation Processing Society of Japan

NEPIRIRBELE LTERRERS., Yl 7075
(u% PL) Tit/e<, NIl E~X—X|Z L TW53D
REBETHINOEFURIIO R BEBIEETH S L
HE-ThH, FILOOEETHLIHIHED Z &I13HE
NTHLINLTHD. TOFLODREREEBIZIITH,
B & XETHREIIENIC DU BMENF VLS
BE/URSNDLELTH, TNIETTRHARTHY,
DU 225 & 5o 5 BERHNIRLETH D,
EERAEEXT. NN,
(I)DU ZfHRITE 2 57D 00 Fiiff
simpleOO #iff, DUDJ & IEhiis
ThY, %5EMEED DU EROER OO0 Hilfth
5. FLTEDOEMKEMNIE 5 kO [RRRE
~N—R| O simpleQO HHi TH 2. [FEREREEN— R |
L, FILEORRSEOBEBRICETRELES
L3z, BEORBHRAOT L (9 Fl) ¥ TRBREEICHE
LTLE-T, DURBAIZEZ T TH Tzn
FECEVWIBRISZONIE, BIAISCLTL
EORRBRRELEBSHFEOMAELIHHFOZ L TH
5.

T (1)(I)(I) % FEC 7 R AR TR &
BEEIOFESTHEBELTCEEAT V7 b ILEO2
SR 1 TH5. DUDLRIDIBERFEOVRT
LiEX 1 O 5 BEfEO DU DO EBIZRA X 28450
simple ELIRBREEX— 2D DUDJ BZENTH 5.

FRREGULHESOBENLRERIT, K1 0H 4B
%’ﬁ%b BROMBRETHHT/BREH/ BEDOF « DENE
LR EFE & £ OLBRREORE & EEPB~ON 5.
%%§m$%i%%l%§&#v,u%,%2~%5
R EES, BRETER S NVER SN D —HERHA
BRTRORER TRRES(FE TIHHEIND.

3. —BHALEIREE 00 DERRErIHEE

3.1 OB —RHELHAREDRREE

DU ABERT S & 5 Z2ELEOR OV EHEMS I 2 L—
TaryEERTLHEDICE, OB —EFLUER R
BT Y v [ RO B RS S A LER D
5. M2 20HBEREEBTS. M2DE5CD OB
—EFEME R BE S ERICERTAIZED
BROEROME Y R— b 2R EB/HLETH
5. it (OB —ERLWER - d -k E3) « T

¥ _BRPMA R R EE L, BREEN T LUOEER

HHLLERDS.

727120, ENERE—EREEORE L EET-RIC
ERTAHZLIIFERBCH LW EELILNDIDT, %Ko
POBRMIZT-ERET/ELRETL, TEFHERL,
AT D & TREMICE—BREF LV O FICHE
BHBENIFREBMAEIEOF BRI LTINS,
£Z T, OB —EfLMERE—FTRSEEIC 00T L)
ZHIEEZ, £0 00 2EEROBEVEZEL LTHE
WEDOREIZ AN DD, LONDEIZSIT - & bt
LS FEOERMAR, WEFEELTH.

3.2 OB —RHELMHEREE 00
—BHUMEREELY — 5 T8 2 ISaEo— gt
BREERT 572010 #ET 2, B b REHRICAEL
REREITZS (BT D) BRSHELET. LA
FEZiE, i3

(1) EBREOREBEORBAHRAMR L

B ER- KRR &
SN [RREH EE /RO EBREOLTO Rk 28
W, @EVFELIME R TR 21T X B Rl AR
WA, RRBREE+SEAERSELET

(2) BRFEMORAERAEEMICEL

HBUEER--REMNTRELRZ &
WITVLSTTER R & BRET BB C o0 (3R M) (3Fafle
FERAIHED = &%ﬁﬁ“%@ﬁﬁﬁwﬁﬁﬁm%®
fhDFER FIEICIB W TRIEH K2 < Tidie 6720
IIEEBRE D& R S5 ﬂbfﬂgi%#fﬁét
iz, MTBREEMO DU IC L AEMIEELBVIT R
TRV ERERERBETIIHELN TV B HE
BHDIELEBRTD. Wik, REBME L EER,
FIEEPE L BBV SV T b 2K AR RSB
bivd. EBizwvwzid,

(3) BEEEES L UEBREM O EERR 0|
OB S DB TIRITHREE/ BENLE.
T%é D (3)ITHNTIE, B L7ZbD TR

, Hig Lix—BRUMEST Y U SBBROR/RITE TR
énrwé ENEFWEIZE ) &, FEBIZBWTE

RENTAT V=2 b, FORKNDOENIBHEKESR,
FOMEBR, KELPETOETCOERIIH L THE
oAt E R L BEEEL” OSBRSS D
Tk, LERTWA. Lo T 00T Lix#Engkt
¥ (BRREOXREZIARNS) ERT S 2 AT
BREREBETHS.

EBATENO ORBHSBREAERMOICHTTSH LT, H
EHIZTEVELERERT 5 L 2R E UTRE/EESH
KEBOZLEET.

NI | -El ectronic Library Service



I nformation Processing Society of Japan

ATV NIROEHRR 'qib
Object Engineering (OE)
wSEM simple %amﬁiﬁﬁrf\'—z DUDJ (ﬁiﬁzi .
I ; = < /3
oumr § simple 0 i) ;; BN T A L5 U~ T D) SaEas)
=R {} EEEﬁN—XOOJ{& A?JV
SREB~X—X OEDJ, OBF )
4B
eSS
m3mE U oriented 00 s | 009 £ EORMES E; SREEA— 2 EE00J —::
oriente (il
simple OO £1fi simple SCRREA—Z DUDJ
RIER
SE% : OB —RTREER 00J (947 OONJ + st ODDJ + Java 3 OEDJ + Fortran90 %22 OBF)
EFUVSBER OB —~RECHSAEOAER IRIRMT, EFY LY, B, Ret, TR, £8)
2 BR
WRIER B)(ATI 5 hr—2) 6) OB BEHEM OO #iEk 7L — L @ oB E?})h\ﬁfl{b
DFEL EFY S TOHS OOSF / UL EEA
B “)EEJ—ﬁTﬁé (aDUt>1?Aﬁw OO0 IRSHF A LD ) OO BEFRED
DER DU OE#KE BBEOTH T B - EEE
%1 B NI R—ZX—BTREZOBE
EXRETFATT ‘ Nxaﬁaﬁﬁwemaﬁgﬁm%mﬁﬂj%*ﬂPL¥%$¥
SEEBEMAPLE NI OH ‘Zsz/ﬁﬁ/mw7u75A®aﬁ$m TOYS IV IEEORNARL
BUEOBVHEB®Y S 1 L—Y 3y —> —BRALUEETU VY /D / THER —> MFHSRET T8 DU SHREE

B1 A7y FTEOSEER
Fig.1 Whole Constitutions of the Object Engineering

3.3 00J OD=ERREEAS
O0J = >DEHERMEHZREL TS,

[1] RETERANHMOOEBREEL " WL
DK, SE VWD IT THEOLS>DEELZ
DBREDNRT F A4 LFI—BFLTWTh, SRS L
ThH, EAHAUL, TRRELRELRD, Thbbiiz
L7~k EEZRORDOIERBHEHEE LTD 00). &R
A OBRMBNE SICENTH Y, FFFENZ DORIER

RITHTB.

[2] DUICHR LA v ¥ 72— A0 b BT
—HREEICRZ D% GUI 288/ B35 & T
SR EINDER. RN ZORBREOERITE
EloRiAx THhD. ZHUIR 1 TE XL, 4 B
L5 5 B ~OBITERICHD.

[3] 8T B BERIC L > TEHEINE/ Uy
DT —FEIERLT, OB/XF %A A, DUBSK
DREEHNELEBL LT, REFELRELELT

NI | -El ectronic Library Service



I nformation Processing Society of Japan

R OH BB

WowRETY S

s 2>
e

RETERERE s impl 00N

(BBt R TORHBE)—

DU DBHER/ ¥4

loneazz ),

Bebt A R R 0DDJ

BMS R

W oREMER

SRF L E-ADS

- A S PANL Y

S#{L Fortrand0
(0BF) 7R S L4%R

1C

(E) 1 | ER
A
2T

0D0J/0BF F5 A L%

/”\ R4S E 06D

2 ATVzy FR—2 (OB) —RBEMEEF Y 7/ EBBROF L
Fig.2 Object-based, Integrally Consistent and Similar
Modeling/descripting/transforming processes
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