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A design and applications of descriptive language OOJ
for the program development educations
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Abstract: In the present paper, we have designed a descriptive language system OOJ that can be applied
from the analysis stage up to the program transformation stage throughout the design and the implemen-
tation stage. The users have been assumed to be the graduate school students in the fields of calculations
of science or engineering. They are non-professional users for the program development. OOJ has begun
at OONJ that has been realized previously to represent the discreted and structured model as it is. The
design and implementation stage descriptive languages have newly been designed, and they are integrally
constituted. The description rules of each stage language in the computer world have been designed so as to
reappear the original OONJ description rules for the real world. Every descriptive language are supported by
each dedicated editor, and the transformation between languages are achieved by the translator. The actual
application and estimation data have been obtained through the descriptive experiments by the graduate
school students and the lesson for the third grade undergraduate students. As the results, almost third
grade students and all the graduate school students have gotten the Java program. These results have been
obtained through only 9 times lectures and 6 times exercises for OOJ. These results have shown that the
recognition and the description of OOJ are easy, and the application to the third grade students is sufficiently
possible. As the conclusion, the lectures and the exercises of OOJ for the graduate school students will be
successful, and the requirements for the program development capability will be realized with high feasibility.

Keywords: program development education, discreted and structured model, object-oriented, descriptive
language
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Fig. 2 A concept expression of discreted and structured model
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Table 1 Assumed users, concept designof OOJ, role sharing of each language, detailed
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TZ VR OO LUBRAIBERSNL TS, ZRLDOE
FOFMTEWE LTz,

PLED D, = 2O FFEORLRHAIFOFIRLZ S OONT
SRR OFEIEZ 1T H DO TR ERhoTe. 7
B, FFHICEL OHABFETHEIICRZALN, £20
15 FLIREIZ OO0 EAICBRE SNz =2>D=F 1+ & (K 3
ZZR) NEHELWVITEEH TR LTEY, =—
FRFLEL THEWZ 2T _REHANTIERE LTEOERD
DX, HARBE S CTEAIE 1 F~14FE TITHE 20,

4.3 OPDJ M%A%

00J] O EEMETdH 5 OPDJ 13 =M3EDZE 5L OOPL
DA UETz—AIETHHH. REOIIEEwM- LT
W®IZOPDJ F 7 v AL —XIZL > CEITRIEE R T 0 T T
DIZEHEND. OONI Tl 7 1 7T LAY OGN
R L LTER SN, OONJ © A AFEXIZ OOPL @
SCEFFIZ DWW TIIFA EHE L TRV, SHEFHEO G
X ODDJ . X OPDJ IZBWTHIET 5. T Z TEEMAR
EFENR 2 R 3 OMAOERIT K > TR EEA
fEL7=HAIE LCEZESND. 2F Y, OONJ THAGE
DH - TE 72BN 720 OHR (32 2 © OONJ #HAD 7) 1T
ODDJ & OPDJ O#FHHAI (F 2 D ¥4 (35D #HiLAED
2C) OFHLBANHK > T OOPL O SEICEHB ST,
FELIISB I (8] 2RIz,

5. 7075 LRAEBE~DER &

0O0J 7l D 7= ¥ D FL IR F28k 2 15 i T8 =R DR
&HE A7 V=2 MEMT 077 I 7] [ZHRTITY,
XD =IOV TAROIE L —Y Th 5 KFBE/EIC
BN D7 — & i U7z, il o0 JE s 3 e o
WALET U o7 % B < EAR Lo BERE o Baf e it 2 1F -
AT, 354 8 AP L.

OO0J FHfi DR RITIA LA — K, 7o r—1, BE, &

*6 HAK T Java, C ++, Fortran90 Th 5.
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& 3 FHATIRRN O E R RIEE DN

Table 3 Newly defined descrption rules or transformation operations

[A] OONJ FEitRAIMN 5 DLk

EHES | OONI 6 OEHRE EFRT D,
4D A R RIR 2 AT -
5D DT — 2R LT 7' 2MERiT- & BN,
6D FLOY T Ay b ELE RO STA~Z L.
7D HAE S 39~41 OMANCZE L,
8D FC T — 2 W% BN,
4P | AL OfHE BRI 25 B~
5P H0 O A BAGR & HIlBR.
6P | FUOYT Ay N ELEBEIHOMS LA~
8P | FHEJEME A RS B TS U A .
11P | O AR T5E 2 B— O A BB T4 12 25 L.
12P | A O—FEHIBR (FEMANE).
14P | D O—H % HIBR (FEMANE).
15D PEAE A ARGESCRIER L, Kl a A v MTHHIE T 272 0F 0y & Hikk.
21D “nfn” OFiLE “dfn” ~ZEH
22D ODDJ DEEBEAL OFEIFR (FEMANE) DOxbis~Z
21P | “dfn” OFEFL%E “pfn” ~ZH
22P | OPDJ DOHERUEALOFEEETR GEMANS) Oxbin~Z L.

[B] ODDJ #&iREDRA!

EWES | HEMTORELRB~NOERT 5-O0HBOFHOCEREITS.
35D #r <HBRMERE > = (< U > <fHE B >) T
36D #r <FHEFFERE > =< sp ><TFT—#H>< sp ><T 7 & AEHiT >
37D #i ST B> = (B> | <IRS| <EREAL> | <SUTRI> | <SUEsi>
| <BEHFEHIH > | <FEEEHIR > | <SCFESIRL> | < void > | <7 L— L4 >)
38D #r <T 7' AMEHT > = (<HRHRIEE> | <TL—2aNEER> | <Anry FNIEHE>)
35P | AHEJEME ST AR BT A .
39D #r <HEXHT ROy b > =<HT R0y NERBET > < sp > <G TR T > <> <WHEBR> T
40D i <z2vy MEHLIP 720y h>=<$ T 20 v NERFET> < sp > <BEREMEETR > < HARGEL >
<MAABMR (BEE) mp) > <fFHE@itiiadk > ?
41D ¥t <REOVYT Ay h>=<H¥T2v v NERRET > < sp > <BEEHEETLR 1>
< HAAFEX> <HARFR (B9 mp) > <fHEEiEiid > *
39P | <¥FXHT7ZAw v k> (39D #) &
<HT A\ FEFFFET > < sp > <BEHEHEETIS T > <> L.
40P | <Amy M LY 7 A1y k> (40D #) %
<HT ATy NEFFET> < sp > <HEBHE TSR 7> < A7y MRH L > A H#H.
41P | <RV H 72w b> (41D #) %

<H T ATy MEFERE > < sp > <BEREMETR > “return” < B> [TAHL

[C] OPDJ &ZRDHRE

LEHE \ H8—%9 + OOPL D7 0Y 35 LNOERDI-HDRAOHFHHOEEETS.

2P 7 | <BEMHSC>:=:<¥ 7 21y NERFFET> < sp > <MEEMHETE 7> “break”

43P #H | <KERIFL > :=<H 7 2xv v FNEHRKET> < sp > <PEEMEETLER T > “continue”

4P | <EH> =<V T 2xnmy MEFFET > < sp > <BEEHEEERT> (<AL > | <EBEAT V=T 4 >)
(T <HE#EEK> D)7 =" <HMA>)? < rt > <GHEHSEHEET>

A5P 7 | <z AV h>i=<$T Ry NERRE T > < sp > <BEEMETE > (2 AV b)) <HAREX>

46P B | <ZFOFEFEHNI>=<H T RAm v MERFE > < sp > <BEEMETR > <2—WHbB7d >

A4TP | <S> :=: <Y T 2oy FEHEEET > < sp > <BEEHEETER T > <514 > < rt > <FEHERET >

48P i | <FEBIE>:=: < Hfli >

49P #1 | <> = (<HMR> | <> | <GEzl> | <fUAR>)

50P #r | <EHIE > = (<A > | <HAFR>)

TOPH | <Amy MEHL> =(<FEEFT V=7 M> “=>" ) <2my bA> (0 (<EIHE>)( 4,7 <EBIE>)*)T <)

BRD i & AR OAHE 2 — Y T 5 RFBEEN 00T % M FLRFEBRD 4 1 HMA T, 00 ZaHili L7=. fiiL7=7—
WIERHI BB 57T — 2 OB zdhiti L, EITKRFERAED 2%, UTOZHHATHD. #EROT—F2 %2R 4177,
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£ 4 RKLEF—FORR
Table 4 Results of the final reports

g

gt f 4 | OONJ [ ODDJ | OPDJ | Java | %47
EYr—F 146 140 163 274 X
I =UBRD AT 172 193 238 283 X
A oW kESR) | 185 195 254 280 O
B L =RTEZE | 203 203 243 X X
A B DWRIE 210 147 167 210 X
$h FE M 225 190 205 337 X
NREIv b 237 229 234 X X
R 250 250 275 415 X
FRIMER D AR, 215 217 275 485 @)
R EE LB Y | 260 261 284 544 O
T —)L D | 302 321 386 617 O
5| BT 834 864 1009 1414 | X

(1) 1FEEENBE OB B MEOEIE L LT, BERRE
(2) HEMES LR ) OFRIE & LC, FEilb T8 & ik e
(3) HfFEOIRE L LT, BEHEEB OO & R
THH1 & 20E£ 400 RAHEES. RIIRF0ZA L 25
S Java 70 7T MZBEIEL, FEITTE. BEAIRSET
FER OB LRI B R BT - Tz,

FRRRFRIZ DWW TR E BRI TS . =TV 7 L5y
Mradal £ C1d 7.4 BER, OONJ foak2s 10.7 B, &9 o
ODDJ fEik LA O Fr R R 13 13.6 FEITH Y, &Rf
LT TH o7z, BEAEDFIXFNEIZ 16.3 i, 11.5 K
M, 18.3 B[], 46.1 FFflTH -7z, b irHuitid /& *t
SHROEHES DT U RTR D . B ORI (F5l
SN ZY) 220 DIx AEAE X D ITEMMRNETH DO
THITAETTHH LEZOND. TTNMIITEL S
FORERENSD RS2 EEZLND,

FHH 3IC20W T, Rl ToRBRO Y &I 89.1 &
T, B OB LV O R TIEREIT R, BEDOHE
Hb, LA— MERFOREKZROT, HEEELe 4T
Y/ MEROLEEE LB L WL ThHS.
PLE, O0J OB & EATITHOWTHM 1 o~ ORI
LT, #ZEE 15 [mF o 9 [a L H e nEE eI
EM BB L TR E LN Z LI RE T B,

6. BEEMTOEM & DL EET
A#HLTIE MATLAB & MDA #H 0 FiF 5.

6.1 MATLAB & MOHE
FFvIal—varryul I alREOY—LLEL
C MATLABJ[12], [13] & 3 %. MATLAB (3AT5IGHA
Ry MEER EOBEHEEAB{EL LY Ia b —
arY—LThh, MENNYFr—YThD Simulink &
MAEHE D Z & TESUESLHIERE 2 DY I 2 b—

© 2012 Information Processing Society of Japan

Vol.2012-MPS-90 No.19
2012/9/20

arvEITH ZENTE S, FFIZ Simulink 2ff-~7=7"'
7T AR TRIEY 2T VT 4 X ERNTCHET L &
NTE, 2—FEEICHBE S TV BHES 7 v v 7 5
EHE T ay 7l ay I X477 T xR
BTA7EIT Ty Ial—yara{THIZLNTES.

EHICM a— REMETINEMEDSFE L ORITEEE,
BLOEDTFICFHE LI EBERTA T TV 2RD, vIa
L—3a 07 n T AORENFETHS. MATLAB T
B EN=7 1 7 Z A% C & Fortran D71 75 AIEH:
THZENARETHY, BSh-7 07T MIFEEOR
SHOMIAZRT B T A E L CHEATLZENTED.

00J L Db DB A TR 5 &, MATLAB iX Simulink
Efolcduy s XA T 77 55HNTET VERERL,
FhafMgibic ks 7 e 77 Ao BEAERENE2 AV TH
W\WR7a I3 EEH/H LTS, 20Ty s X
AT 7T rETRTEZETTR ST A, b LT REE
HEEIZiS 5 2 ENATRETH D, & 51T, MATLAB OELT
R TCTEHLFHBEBRINE T2 T ATHTED
EWVIHTRABDR DY, I E TERE OWREEHIR L T\ 2
OPDJ Lt d 2 LF AT 2WENEFT TH 5.

—7%, 00J TN R 5 OOPLIIZHEVERT 5
ZEIZEALTNWDT2®, MATLAB @ X 5 128 & 72 #%kE
2T, a5 AEB5I00E, BERNTHD
eI DB & [DRITR B 72912, MATLAB (25
TYEERERNIEINT 5. L L 2 BEN 2 MIE ) S
fiff SAUTATAL A2 O THBHIZIT 22 B 72\,

PLEDRRICY I 2L —yar7ur s AHEERE
ATAD WD S TIE MATLAB MBI TH Y, BEERME
DREREL—PFIZ L > TOFEWBETF LW D A TIE 00
DIPEMNTHDIEEZOND. MAEDZD X S I FF M
N"o#EZ 5L, 00J ik MATLAB (214# &+ % Domain
Specific Language @ front-end & L COfEMA H AIAES &5
Zbhb.

6.2 MDA & DL

MDAI18] &%, Y7 by =7 LRIZEIT 5 ET VEEH)
BA%% (Model Driven Developments LA, MDD & &GE) @
FEO—2THY, OMG TERIZER SN TS, MDD
T, ¥HBMBRLET 7y N 74— LML TR L, i
%2 A L Implementation Model #3TC, Zia H#4
Bl L > T C/C++, Java, Ada9s oD Y —ZXa— R
2R LS. ZOHTHLT V¥ AL MDA & LT
Excutable UML[19] 3% ¥, £ > —/ L& LT BridgePoint
Nd5., BEMRiineE LT, Z77AMERT— A b
K72 EOoOMNDF A T 7 AL Action Language & Fu>
TEBBRREEZLRL, F7T7 v b7 4 —LBOT —%7 7
Fyzidd s, L TENLZHA L, REMITITY —
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Aa— REBHEERTS.

Z AL OONJ THE A Z 7l L= % OPDJ % T
KT 07T LG5 ORBERERSEUL TEY, %
R L L CORRIC K 2 A HAETH H. MDA X MDD
IFAEETIT O 2 WA BARCHIAL VAT LD, EH
YIial—ia 20 ORETEM SN TEY, OPDJ &
OONJ KRR E LTWAEERM L X% 5. F£7-, MDA
TIERSNAFIRAENZ EPRENTND*. EHIC
BEHE 21) 12T ) U ZEZOLOIZONT Y, BEgEE
EFY U TITEE T AT LOBFEOBEOET Y o FFREN
REL B TWHDOT, KFEFEAIITEYIZXEI L TH
WA RO = EEE LV, RFFEAEICIZ S O
INFLED RO THMITEELNTH A .

7. TELHESHBDERE

2 29)

(1) ZFAERBRADRBHERI S, &Lz 00 BED
HHOGHE LIEREZHLTEY, 00] OFE BZIX
HOBERBTEL LW TED.

(2) E7L LT O0J DEGIHIAIT Java ED T v 7 Z
LUV EBRLY BERBTRY. £, P UAL—
AIMEZDEDEFBCHE L L IICHNITESD. Zh
HIFEEL—FIZ L o THEFE LWERTH S,

(3) O0J DALALAA~DIREN ZFATHIZIEMER WD
LR E IR, K0 HEMEOEWRE VIR
BRI HSICRS ThH DL LHfEETE .

(4) b7 e 7T AETO—F Lfin % m i o
figd 2 Z L3k DT, HEMEEL LTk
17T ABAREBITRIY S Z LTI HEETE B.

SHRORE

FEHT 07T KRV RHIRCT A 7T U — 0%, b
7 v A L—2 OfReTlk, FREX S A NVEOREFIC L - T
FVEHER T 0 7T AL ARRICR D LTSRS,

1. K OHEME AR A2 KRB R 2 AR~ D UET.

2. DSLo7ay bz RIZEZ 5 FiE~ DL

)/
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% 5 OONJ i #iAl
Table 5 OONJ descriptive rules

15 s (FA2o [ 1 &, 40 ( ) BENTNUBERTHD Z & 2RI RPN RARE T, )
1 <HAREHR> = <HEMFILBERE T L—LH> (< ><7b—Lu>)7F

2<TL—L> =< T L—bny > (K ><TLb—bayZAuy b>)T(<If ><Zuy k>)t]
3T L =Ly H> =< T L= LEHEFEF><sp >< T L—L4 > <MHABFR> 7
4<2xAy k> = <Ay MaFR> (K Uf ><¥# T ZAmr >y h>)T)

5 <Ay MEFRIC>
6<H¥IRAY k>

< ATy NEREET> < sp > < BAFEX> <HABHR> 7
<HTZ2uy MEX> (KU > <{FBBMES>)T

7T<H¥TARY FEL> =Y T Ay NEFRE > < sp > <MEHERE 1 > < BAGEC> T <MHABR> 7

8 <AFiEt s > =<7 A\ MERRET > < sp > <BEMEERE T > (0 <BHEA> (7 <BHEL>) 1))
BERL T (FRERREMET D 2 L 3G E KRBT D HIETH D Z L DAL LT, )

9 <HHERMFR> =<1t > <MHELEUWRIL 5> <MHABERHEFL U R b >

10 <AfHHBIRRE S > = (( 7 <HARMRL > D7) | (<7 <HARMRL > <7 ) | (<7 <HABRFBRL> “>7))
11 <MHEBMRFHFEY 2 b > = <MHAEBMRHEFSA > ( 7 <HABRRMEFEL >)*

12 <AHERIR4 > =< mp > | <EH> | PUE> | <BHE> | KFEL> | KGIA> | <Z O EMKRS >)

13 <AHABIFRARTFSE > =(KTL—AFE> Y < TL—b4>)( ] <Ay MEE> (Y <$ TRy RES>)T D)
14 <PEEtERd > =(<mr><sp>“[”) | (Kmr> “] 7))

B A (BAASEL LTOHAGEOHEESLSTORBE A HEIET 2 b < E CRAIM AL )

15 < HAFEC > =(KHARSELE L TCOAAREOED E FE TER - bild T 530> | <JLEAAGEL> | <HERIL>)

16 <{RaR AAGEL> =< (B, AR, EARE) > | <FSCHGE> | < BARGESRASICE AT AR KRB
17 <FosCHizE> (<BMHA> | <T7Lr—24> | <HERMRSA > | <MERBRMFE> | <77ty bEE>)

18 <J@tt4n > =K EL OB IIATEME D, FRHELEIGSITITAARBLTHRY. FAAL ra—HHlT. >

19 <7 b—24> =K ELOLARATEMEI N, KEVOT L—LEORRITTARFELTHRY. AL -9k >
20 <JFRC> =< T Any FEBEREE > < sp > <IEEO AAGELRL IR FENTRY. >

21 <77kvy bidE> = “h” <77Ev h&ES>  (fn IX facet number OW%. FEHEFEIHO/HIEF)

22 <77ty FEE>:=:< OONJ OEERUHEA OFEHFITTLH SN TS FEHITHIS T 5 &5 (facet number) >

BALG I L—LPROY b (SR N D K AN ORERER & A )V CHEET B BRI 2B A2 R T, AR, )
23 <HBMRIBEEZ 7 L— 28> o <WH/BEREHETL—L>, <H@EBEHETL—L>, <V FUFTL—L>, - . -

24 <TL—Ah~y XAy k> D <7 U—2REFEEAT Y F>, <MHEE#EAT Y >, <mp arbitr—F2my h>
ERBET MEBMREN 5T 50 OBEHERET DAL 2T

25 <7 L — LhERFE T > =< T L —LFF><sp > T2 < Trky FiEE>

26 <Anry NEBFFET > =<2y hEF><sp > T2 <77ty bidE>

27 <V 7 Amy NERFFET> =:<sp > 2 <HT7ROY "EF><sp ><Trtv L NiEF>

28 <7 L —ALFEE> = KE T L ABMO—HE ST, BT 1 0 0EE D FIEOEE >

29 <Ay hEH> =K ATy NI O—HRET, BEIX 1 2 OHRE D FIRECEK Y

30 <¥#72Amy FEE> =AY T Ar Yy NEALO—ERS T, @I 1 2D E D FIEOE >

SRR EIEEF FRARL 2 HE E T AR B AR T,

31 <1t > =K EOEMOER AR (AFE) LTtk d 2. >

32 < If > =K ROBERENICRE Y, TOELHICRES. 7 Lb—ABORAMEEOMBEZT 5. >

33 <sp > =<2 —F2E A, space >

34 < mr > = <KELEOYV T Ay Mo TREEM#ESETRR ) 7203 NI BEXORERHIIEE Z ETHAE. >
P53k BNF 328

W<+ >3Fy s (TYIZAVRT Iy 8) T, BRONEZERT & /REATRERMRELE LD Z L2 RT.

(2) €=+ = 2FF2A (FLAY )T, WBEFORIIZE T LICHERERETHL Z L 2K,

3) < > Enfll (n 20, n=1I1FHMEA) OERWOERT. (4) < - > g n @ EOEROWOERT

(B) <+ + > IF O EOERWRT, <+« «>F0LFE%E 6) < ->TIF0M/1H(EL/AY) OBEHEEET

(7) “ 1”7 X ZOREOER TS DB O )77 ORIREZIERT 5. OONT TIHRE—FE 5 THEACIHE B £ T

(8) FTN - IV FF—var 0 FHENDLFHICHLES4ZOEET I L 2IERT 5.
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