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A Design of Object-oriented Natural Japanese Description Language OONJ
and Its Descritption Examples

" MASAYUKI HATAKEYAMA!

Abstract: In the present paper, we have designed and propose a new Object-Oriented
(hereafter OO) analysis Description Language OONJ based on the Natural Japanese. The
OONJ has been developed for the Domain Users (DUs) to analyze and describe their target
worlds in their expert domains.” The DU is defined as the expert of a certain professional
domain except the computer science/technology. To attain the aim, we have actually de-
signed and constituted the followings; the element kind list ant their internal element con-
stitutions list for each element to show the usable vocbulary in the OONJ, and its syntax
and semantics. . The special rules for the multiplly or diversely defined structures and their
representation methods have also been developed for 'a variety of the target worlds of the
DU’s. These extended rules have been developed based on the OO Structured Frame OOSF.
We have described various. description examples to estimete, discuss, and revise the OONJ.
As the results, we have confirmed that the OONJ provide the enough description power as
a newly provided OO analysis-description language, and has shown: to be the valuable and
useful description language for the actual various usages of the DUs. As for the conclusion,
the OONJ has successfully been developed for the OO-structured descriptions of the DUs.
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£ 3 OONJ B E(LARA (WELE)  (1/2)
Table 3 OONJ Description Structured Rule  (1/2)

() < >+ o UL (n=1 DHAE L BEBT), < > * H0EUEEET. << >>HSE/SERER CHROER YA
(1) < fn00 LHEHR> () 7 L— A (DMU) 135 4 BIOMS L BHOMRE L TERENS.

:=:< fn0l 2B HRARRTL—L>< 02 F7 L—LHEMA> * < fn04 DMU 7Vv—A4> 1 < fno5 £HRFBERT L—L>
(2) < M02 I L—LEE> = <LEMEREBE> < fn03 7 L—LEARKT L—A4>< fn04 DMU 7 L—4> 12

(3) < fn04 DMU 7 L—4>
:=:< fn08 7 L—h~yFAny > If > ((< fn08 BLAT Y F>< If >)FT(< fn06 27y MEF> < If >)")

(4) < fn08 7L —Ah~yF ATy b> (&) EMPERE TRV RS Y b
=< 7 - L—BEHERHTF>< sp > (€ ful.x P<sp ><TL—L4>) [<rt >< fnd.x BEBEE>] <I1f >

(5) <7 L— h—BBEHITF>u=< 7 L—LES>

(6) <TL—AL&>:=<< DMU 4> »
(7) < 01 EHRYFART L —4>:=:“00 fnl.1 " K <KHRMFL>> [<rt >< fnd.x HERFE>] < If >
(< fn08 $HBFNRERT L—LBfrzany b><f >)T
(8) < fn05 EHFIFER T L —L>u=<K T L—LHEE> “fb.x” K KLHFEBERL S>> [<rt >< fnsx HEBE>] <If >
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(< 08 BW7 L— AERERR7 L—sBIRoy b>< If >)

(10) < fn06 HR O v FEED> = <L EEBRILE> < M08 FAn y MEF~vF 2oy F><If > (< 08 Bff 2oy F>< If >)*
(11) < M08 FAr v MEM~yFAny f>:=<HFHRAuy MEA-BHERBIF> < sp > (K faxx >KLKHF Ao y MEHL D> D)
[<rt >< fnd.x HERBE>] < If >
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(13) < fnd.x MEMME > = <A EBMRMER> <BFEFL U X > (i 3)
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(15) <HEBMFEL > =< < (“BE () 1" R (i) 7" B0 (FEQ) "“ 7r—71L" | BRER (%) " Bl (58) "

[ gAML 7| R | RAE I o B | B 3B (EAT) I BE (BF) | F (Fh) 7

[“Zg (B, SR, BE, BE 8 avr—)"[“5AT“HA BRI T omE. OREBE" )T >>
(16) <BMFHIFH U R F>:=:(< 7 L—b—EREBF > T L—L14> [<Any b—BRERITF>) 7'
(17) < rt >:=:<HED> (#)default HEBEDTHS.
(18) <M >:=<KKDITELIFR Ty MIBY, TOERBF~KELHZLERTES>
(19) < sp >u=<EBE—EBEE> '
(20) < fn08 BIR Oy b>:= <EMFD AT v F ERNRE > (F) #7L—ADRT Yy FERE—ICHZS.

[(< fn09 KEAT v FRBEE> )T (KHROTLEA Ty FARETYR> < 09 SH/BER 0 v FABER>)"]

(21) < fn08 MNBYFKKT L—LBfI2oy b >

=< Ry b—BHEBRIF> (“fdx” <HBEFERTL—214> [<rt >< fnd.x BEBFR>] <If >)
(22) < fn08 W7 L—LEFARKRT L—s¥fizny b > '

=< Ay h—BEERHNF> (“fudx” <ET7L-LERBRTL-L54> (<t >< fndx HEBE>] <If >)
(23) < fn09 KRE|ZA Oy FARFERIE>:=:< fnl0 KA vy MEHX>< If >< fn09 KRRy FRY TR0y FEE> *
(24) < fn10 RER o v MEFRX>

= <ARBRRAT Yy h—BRBEBNF>< sp ><REFRAT Y MEKRELE>< sp >« 10 NJ BIXY [<rt >< fnd.x HERE>)

GE1) ZESAR Y CEINLBAPES (NJ BE, <, %, i, |, [, 1l %) IBACES2TnEIRTIL2ERTS. 8BS (=) i
BUHATREEE(LER 6.2 BB, bbdbbbbb.
(X 2) Aoy NABOBMXOBEEIIZTONEERRLTRRETS. vk, B—L#EE LT default TRHEBLTR.
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£ 4 OONJ] &L RAI (ML) (2/2)
Table 4 OONJ Description Structured Rule  (2/2)

(F) < >*" o EUE (n=1 OHEE 1 FEBT), < > * 20 EUEERT. << >>IEISE/SEMERCEEOERE AT
(25) <fFAmy P BREBRIF>:=<Any bEF> | (1 <xuy MES> 7 <S> )7) <TrEy NEE>
(26) <77y FES>:=((“fn | vfn |mfn”) < 77&y FEE> |“pfn” CEAIHRT7 72y FEED)[“/” <XHEE>] <sp >
(27) <HRERT vy ML > = <HATHRRL> | <KERo v MEL>
(28) < 09 REAw Y YT ARy MEE>:=:([“~ " </TEE> ) "] | <sp >) <sp ><T7Ey FEE><A VT b >
<ERMBREHE> (< 10 NJ B | < fn09 NJ HAEX>) [< rt >< fnd.x MEME>] < LF >
< fn09 REZT Y FHHT R0y FEHE> *

(29) < 09 BH/SER0 v FABRIE>:=:< 10 BH/FEA 0y MEKFX> (< If > <21y F2ERY Y B>
< fn09 Z#R/ZBE Ry NV TRy FRik>)”

(30) < fnl0 ZHR/BEAT y MEIX >: = <BF/FEAny P—BRTRIT > < sp ><BH/FEA Ty MHAL > < sp >
(€ fn10 NJ B3> | € fn09 NJ ik ») [< rt > < fnd.x HEBHE>]

(31) <BH/BEAD Y F—BHEMIT > =<2/SEAn Y MES> “— <SH/SEV 720y FEE>

(32) <BH/EZEAT Y ML > = <HEAIHEREL> | <S#/2ERu v MiREL>

(33) < fn09 B#R/SEAT Y MY TR0y FRE> = <$HR/SEAT Y} “fF BUF><sp >< sp ><AVF U k>
<LEMBREM> (€ 10 NJ B> | < fu00 NJ HAX>) [< rt >< fnd.x HEEE>] < LF >
< fn09 Z#R/FEAn Yy PNV TRy FER> *

(34) <BHK/ZEAu v b “fT" HHF>u=“ —" <ITEE>

(35) <HME/BEAR v FEE> =< 2L LOBREAIBESH>

(36) [ ] :=<EMBDADy MMERONRBIDRAET 2R THS - &L &RTREY

(37) <HEIRRA> (I 2)u=< < (B~ "8 "|“ BE | 430 " | B | 908 [ 50 [ 35 "< RmR 7 (& 3) [“MEMER"
[“BEAR B B "1 MR 7| BH I I >F U A 7| BRIER | ZMESR " ToMm” )t >§>>

(38) <Amy MIRA>u=< K (RHL | ¥4 bV | B&E | RKE | 38 | 200RE) >>

(39) <Auy h—EREBIF > =<Any MEERE><sp ><T7rty bRE>

(40) <Amy MEEERE>:=< Ay FEE>

(41) <XBFS>:=:< 121345 > ‘

(42) < NJ Tt >:=:< DU BEAETEZLTHO NJ XEhiE NI XOFIT, RI?ZETTHUEZTRVLOLET. > (¥ 4)

(43) <ERBEBRILR>:=:< "|” (&#) > | <" (1) > | < “/II" (F—71k) »

(44) <A T F>u=<% DU EEOEE—EREDD>

(45) < LF >:=:KKITLTLOITO<LEMRBRER> ONBE TE~ES I LA RTHE>

(46) < mfnl.0.1 $#R/$HE DMU "4 " > : =:(vfnl.x | mfnl.x) " (" <R DMU 4> (", > <B#/SH DMU £ »)+ «)”
(47) < mfn2.0.2 BIK/BEBME> : =:(vfn2.x | mfMm2.x) " (" KKRBHEL> (", " (KBH%/BERMEE )T )"
(48) < mfnd.0.4 BHK/EFEMEBR> . =" > | < (" <KRFHAEWFL> (7, " <SH/SEHEBFRL>)* ) > | €« " <HEBKRE> +

(X 3) <HHEBRFEMFL Y R b>  HEBES—H—IETRVESITIE, —RERE LTI

(1) HEBES—N—DREFBEL BB ERME (e y ME) OREBEY —#—TH A v FRIZEL

(2) —%% (nfl) OB —EROMNCEEROROERY X b2 nBHEL ZE2ENE TS, —#—0HREBEREE nBHERT 0
TARETHYFINS.

(3) X% (mX n) ORIZITEN L B SN EmBOROEERICHL ) —FORMOERY A M2 nBHB D L2 EAET 5. Al
BHELAEDEDHEEIRNIC il dx HEBRO 7 L~ L% FERERL, TOT7L—LLEmEOTL— AL MHEEBELXBAHRICT .
ZRUATHNIEE 2 D TRINT 5. ‘

(X 4)NJ 322 NJ P2 R 53R 23 BRI OITICE bR T2 BN VIR, 208, 17038 LERT & 19 B LEHRICITRER
BELT (**) BARTHT.
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7 fnl.1 BBRTHE X-30 KEHL 1 KERR [4]

25 fnl.1 #IL W< 5 BRALE [9]

1: (ER) RBRRTHROERIIZHO AT EEEOEN.
BFOBHRIEBI=ZAT~OHREERTHS.

1: (ER) £/iL 60 * 60 * 80 = 28.8 FEAMSHB.

2: fn2.3 [EFFELEN - TBT . >RE> 8 REZF Ary

| 2: fn2.3 RBAITHIT 427 KOZATWEEE, LB SRS,
SHEHAD 36 ZHTEIKEE
fn2.6 SATIIPREIE 8 L SR TR A T 5.

3: fn2.4 RBFITHICET 5. DBE> 7 BBRRTE X-30

4: fn2.8.3 #£4 (fnl.1 &, Mm2.5(f8x, FE V"))

3: fn2.2 EZAMRKRESFIoH L, BRERMERE, SE
REEREE, Nocilla ETAERE, OLMN»THD.
SRIE> 12 HRTHE [2]

4: fn2.8.3 & (fnl.1 &N, Mm2.5(M2.1(MLEx, FE V"))

5: fn3.1 FFE_EERUERT5F Ar; & Arj KHEETS.
| fnl.1(Ar;, Ar;), fn2.1(8 x=A y=4 z, B Aa)
fn3.2 HENT 2 —F %5, >RE> 8(Ari, Ar;)[3]
| n2.5(ME/T A —% bij, cij, B Ag)

5: fn3.2 Ar; DT —F%FiTH. <KBEL 8 RBEHTF Ar[4)
| fn2.5(fn2.1(/Bt: As, (IBx ', FE V")) (E1)

6: fn3.1 B FLOBEBROFNELHETIZABOKELITD.
>ERER> 46 5T - BHRET ).

7: fn3.2 5F Ar; OEEAT—F 23%D.
>HR{ED» 13Nocilla 7 AEREE [4]
| fn2.5(fnl.1 F Ar;, fm2.1(ML@x, FEE V))

6: (ER:Mn3.3) HREOHFEZIT5. ,
| fn3.2 WREDT ¥ %FI 5. KRB 8(Ar;, Arj)[3] & [5]
| fn2.5(f2.1((LBx, EE V', FHRELES))
| fn3.1 Ar; & Ar; OEARTOHLWERMBELEET .
| fn3.1 TOF LWEBIENEAANBLEE, TOXTEEETS.
| 3.2 ZOMBERBHET ARG, TOBEBELLERFICT—F
EED. DRE» (25 BA (1), 8 KELTF (Arq, Ar;)(6])
| fn2.5(fn2.1 (LAEF, (fBx ', FEV'))

8: fn3.2 BF Ar; DERETF—FZ 2T 5.
«B{E< 13Nocilla TFNVFEREE [5]
| fn2.5(fnl.1 3F Ar;, fn2.1{(fLBx, XFE V'))

7: fn3.2 FFBRFEVLEEEERTS. ‘
‘ KR{BL (25 T [6], 8 [T F Ari[4])
| n2.5(fm2.1(EVES, IBx' ', EEV'))

9:fn3.2(% 1) BRET—F %2%5.
>RE> 8 [EZTF Ari[5]
| fn2.5(fnl.1 5F Ar;, f2.1(LBx, HFE V"))
fn3.1(F 2) HFRICIKD B H~ORBLHETS,
| fn2.1 (1B x, FEV, V')

8 fnl.l 5P TF (Ari. Arj) CEHC 25 T [2]

1: (EER) #9 288 HELMSh, £EATH 10 BREEENS.

2: fn2.8.3 3£F (fnl.1 TAER, 2. 1((LEx, EX V"))

13 fnl.1Nocilla ETUBRE SR> 29 Hitk - BikEE [2]

1: (ER) RBRFED AR TBEORMET AL Th 5.

C2: (ER) MRIFEAFETNARFRCE>TRAEND.

3: fn2.8.3 3#F (fnl.1 &N, M2.5(Mm2.1(fLB x, FE V"))

4: (FER :fn3.3) KELTLERTS. _
| n3.2 MRAOT—F %5, <KREK 7 RBRRITE [7)
| fn2.5(fal.1 5 F Ar;, fn2.1(lBx, EE V))
" 3.1 HFORBEOFET—F EHET .
' SEHREMY 46 HF - BHELT.
| fn2.1(BH: A1, Ifix, ERE V., B A3)
| fn2.6 BERHD a, FEERL 1.0 - o b5,

3: (ER:fn3.3) Ar; HR—ELROJIRF Ar; LERTS.
| fn3.2 (% 1) 7—F%%5. PRED 8 KIEEFTF Arj[3]
| fn2.5(fn2.1(1 & =;, EE V;, FBELES)) »
| fn3.2 () 2) F—F5 & FiT 5. KBEC 8 KIEHTF Ar;[3]
| fn2.5(fn2. 1 (M8 =;, FE V), FBLIES))
[fn3.1 BELEET LOF— P OBHEEEELHETS.
>BRERY 45 HTHHRETS.
| fn2.1(EE ((Vi, V;), BRAT A= (bij, i) '
| n3.2 BEET—5 ¥ %5 ' >RIE> 35 £ [6]
| fn2.5(fn2.1((Ex, BE V', FRELESD))

4: fn3.2 Ar; OHREOMB LEEL XS,
>RE> (25 w4 [7), 7 HBERTHE X-30[5])
| n2.5(fn2.1(BE A3, fIBx ', EE V')

5: fn3.2 D FORPHEELZED. DRIED> 7 RBERITH (8]
| fn2.5(fn1.1 5F Ary, fn2.1(fB x, HE V"))
| £n2.6 4> F RSB IL AL B & ol —.

CE 1) I x=(x,y,2), ZFEE V=(V,, V,,, V,)

H2 HERFA® OOSF EhFEln—1 (1)

Fig.2 A Description Example:: DSMC Numerical Wind

Tunnel (1)

5: fn3.2 MRET —F¥ 2T 5. CREK 7 RBERITH X-30[9)
| fn2.5(fnl.1 3F Ar;, 2. 1({IBx, EE V"))
fn3.1 MITRA x ERITHROEEMBEE x 2HET 5.
fn3.2 BHOH LV IBEEE%5. SRED 25 ¥ [6)
| fn2.5(Mm2.1(IB x, EE V', FHBELLES))

6: fn3.2 FIBEABELZITRS. «RE 25 & [6]

| fn2.5(fn2.1 (LA BS, (f@x ', FE V"))

3 HERIRAO OOSF @dFDO—E (2)
Fig.3 A Description Example:: DSMC Numerical Wind
Tunnel (2)

NI | -El ectronic Library Service



