BHMABF RS BEEETMEEISA Vol.5 No.3 63-78 (Sep. 2012)

UML & DHIRIZHD K & TP = & MR E%ET
AL 5 5E OONJ O Gl

H

M Bt =3 R AR AP
KA wpdt BHE--S &I EAT

ZftH 2012%2R 140, BZfTH 2012F4[78H,
#*$3H 201258178

BE | 5L SRE OONJ I RFBAEIT OFFEHAMNEI R Y I 2L —2 3 VB TOHBFEHWOFHD 720
WZBZE SN TE /2. —TOONJ BAA RS E L CHEYICHFTT SN TwARIZ2nwT Y 7 by o7 L
PR EE D OFHMSLE o7z, £ TR X TIRIENLRETY Y 7 SiEThAH UML & DI
EREME AT o7, BEICIE UML 27 9 AR, 7277174 [EHWR. 72, BREZOM N ILE
AT o7z, FOFEE OONT HSE) - BRI DT 122\ T4 B AR & Sk N & Ho & & 25 5 2
2% 572, F72 OONJ I3 Mg 1 — ¥ L Rl g 0B 2 K- 72w 212, JUHSFETH % UML I L CTldH
TRy N THEIEDSrol. Kide LT, OONJ OMEL—F L BESFH I L TlE, UML DOF A
T 7T L E RSO LR E R FEo 2 L 0o 7.

F—T7—RIUML, A7V =7 M, GLkEE, 20, &

The Estimation of the Object-oriented, Analysis and Design

Descriptive Language OONJ Based on the Comparisons with UML

YousuKE Ikepa! KeisHr Mitsuka? Kazuo Karouar®
Mik1io OHKI* YOSHIKAZU UEDA® MASAYUKI HATAKEYAMAS )

Received: February 14, 2012, Revised: April 8, 2012,
Accepted: May 17, 2012

Abstract: The descriptive language OONJ has been developed for the education purposes of the graduate
students in the domain of science or engineering and in the domain of simulations. The estimation has been
needed from the stand point of the software engineering whether OONJ has properly been designed as the
descriptive language. To attain the aim, we have compared with the representative modeling language UML.
The class diagram, and the activity diagram has been used for comparisons. As the results, it has been made
sure that OONJ has the sufficient correspondent relations and the descriptive contents from both the static
and dynamic aspects. Since the users and the fields to apply OONJ have been restricted, it has become clear
that OONJ is the subset of UML. It has been concluded that OONJ has realized the equivalent descriptive
power to UML for the target users and the target fields.
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Fig. 1 Outline of the target world and the cell-model.
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Table 1 Cell model as the concept model for one-dimensional
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(A) EFV > TD%MFE L TOMEEDERTL

(D) NRMFOEE (WHE 2 RKTELMY) 3T TE2Dk
HE R THRAOCIL S 5. WFZ) £ 13 £0=L/u0 T, #HJE u id
WA 2N OFEH w0 T, ZEMIERE x X FH 05 T-HAH
AT HIE L TR 5.

(B) —RUTZREHEL L AL ETILE, BEEMEILOES

(2) FHEPENOZERIT I &) LHROFE ST & Nz
B8 L, &4 ZBERUEAL L & e 8T 5.

3) K VFEMEE L ClBEIEEE u 255D, 7272 L Solver Ml
SEEA) w DT FEINLE S B,

(4) BEEPHE u ld, Euler RN Z =5 AL~
Lax-Wendroff O VT - BIETFHEZHW T EHET 5. &
SRS w [3EHE TR RV OIERE W BT b (3
R OB EOFNII AT ).

(5) MHMRCHER|MEEL LT, Z=MtIViE Ax=0.01, FFHETE
At=0.01, 7 —7 Y Cn=At/Ax=1 ZHFD.

(6) HEWHEOHEIALET SV £=0.0 I2BWVT u=0.0 & 5-
25,

(7)) BEFUIREE SN2V IE, AILTD x=0.0 IZBWVTIZTXT
DFZ £ 128V T u=u0 O—EMEZF7zE, mliacidd
RTCOIFHNCBNT u=0.0 TH ), LH»5EHERHIHE L
TEECRELERTT 5.

(C) LIBEDHEEERADETY >

(8) &V I A H AR AL B AL O M B AEH O E 2
ETLODERETNCHEA v L=V Ny VT
(message passing DL mp) OERICET) 7 En, &
e (-

(9) B VI TIT DN 5 mp DZENAE T H & OFE B HE u
ThY, BB RIZTT LV MET 5.

WG| L LTEMET A, OIEME S BEREIEE 1 0 (6) &
(MDOEBYTHA. LVEOMEIERIE (9) O X9 IZH
HAEHOWEHIZEST XN TH L mp (1D (8), (9)H, B
LOHBRD 41 EER) 1I2X0479.

7272 L3 1 CTRHEAETEPNRET TV OBIEIE T
ETWVLYS, BRIZTTHY, SIS RRMtTE L
ST TRCIR ] ICHLA B2 HEREHEAAT R TH L. H
WOV T M 2 TRETEERGITOAT v 7T 1 DE
TNV E155D5, OON] TIIEL—HHE D Z D550
MERTHD 23HSBIH) ZDHHADOETFTNVTH 5.

2.2 BEEIET U/ OEBRES

HERCRAL O 7)) 7RO ERR O i e LTE 2
D &) \ZHEREAT & 2 DHEElL (6], [13], [14] ZUFTE B R
BEV) BRAEMEY WD, AHLORBELIZN 2 126
B X CHEFEAL I LCRD Y, T b EMAERRE
1535, LofBreReHEA LTS GHlE 4.1 &

© 2012 Information Processing Society of Japan

BE#IcRETD |
1 HE%ER |
! I
! I
L T
| EEME |
\_ REME
—FEftECTHER®R

2 HEE T ¥ 7 LML O S &
Fig. 2 Fundamental concept of discrete modeling and its struc-

turations.
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Table 2 Comparisons of typical assumptions or circumstances that surround OONJ
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Fig. 3 Mechanism and structures of the OOSF.
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Fig. 4 Description example of the maximum scale discrete unit “Current Cell”.
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Fig. 5 A description technique to identify uniquely the every discrete unit.
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Fig. 6 Description examples of target world global attribute

BERY T2, YT TV

object, initializing object, scenario object.
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HZzfEb) TH5D.
[b] MEMEH & &I AT ICERNI L 525 2
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THWTEART 5. MAEEH (mp) OFI2R 7 IR,
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Fig. 7 Expression technique to describe the mutual relations.
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Fig. 8 Description examples of attached attribute for minimum

<mp>>1:current &)U [3-2]

discrete unit.
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Fig. 9 Transformation procedures from the difference equa-

tions in the cell model.
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5. UML & D8 & 7 DR - E==

5.1 UML & OONJ %EY) % CRIZPEREB O HL#
UML[10] 3£ 2 1255 L)1V 7 b7 = THZEOHMA
TEHWHEMEAEOET) Y /SETHY, EL LTES
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Fig. 10 The definition of the discrete unit description structures based on UML meta

model.

WO EHTFCOV 7 by 2 TRBOBICHCSRS [9].
UML TiE%& 2 © (8) ® L ) ICHBOEE (—) %5l
BWICEET S, UML 2FHT 25%F — 2137 7 AR
= AT = AREDEBEDO T AT 7T L E M- THREL,
VAT LR E SRR SRR RKE T 5. FLT
TRTOIE#RZ document DX TIER L THAEAT 5.

—7J5 OONJ Tl&, £Hi8idH 5 UML D5 A 7 7T L& fi
A WBEVEDSH G, 7 51E OONT TldE 21—+ (BA%
F LI V) HEIE, T TSRS0I
T FoTBY, HE (%) LH—AMTHEY I
VELRET) v 7 LiBIETRTHTHIT S - FELI 0D
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PLEA S, UML & OONJ EZ ORI EIED A E (A2
BRALGENL N ENgns. L2ALEAWRLTIEENLS D
EZR LD, WERED LRG0 72 T R Bl 1) 72 H T
(LERRARTE ) T IR 2 B C TR & FEM 2 47 ) .

5.2 UML * 2 EFI)L & OONJT DEEBIBAL & D HEE
RETTIE UML A % €7 )V [18] & UML O Specifica-
tion [19] % i v» T UML @ Structure & OONJ O ff #{ H
i Ch o [ M| OMRER & T 5. o ik
(327 7 ZADHEREFRTH 5 CHK [17]) D p.95 D figurel0.3 *®
(LLF, ZM#% Classes diagram &IES) THD. UML X
¥ E TN L7z OONJ OEEFHEM OEFHR XK 10 12
NG

B 10 Tl 3.1 & TR L7z OONJT O REEHHLAL A HE 5L

TOEF) Y SRBA TV FETV, BEEET N, REETLVO
BODMHDET) ¥ 7 i3H Y, THHDOBENSEEIT-T
WL R LIRBE TV, 7Y 27 OREEHRE LT
152 OOFHFHEANE RO BN TH 2 7201ERT 2 L EIT 20,

*8 UML Infrastructure Specification [18] @ Core::Basic T 7%
SN Tw5 Classes Diagram T 5.
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£ 5 UML @ Behavior & OONJ DR DXL 17
Table 5 Correspondent behaviors between UML and OONJ.

Behavior O A& xHE$ % OONJ ORER TR
Action
OpaqueAction R 3/ E X TANEITS AR
InvocationAction T/NBERCRAL (R B R R )
SendSignalAction .
CallAction /NGB (R LR (2R )
CallBehaviorAction /NG (F AR R ) &
T EEERCEL CRERR 22 R V)
CallOperationAction | fR/NEESCHAL (BB AR E I V)
Multiplicity Element - *2
Pin AHH. B FR AR
OutputPin FAREDOF 24 (> >)
InputPin EHEDOF2 A (£ K)
ValuePin LEREOF 22 (K L) LR/RERCLAL (B EY)
Activity
ActivityEdge MERER (B % L)
ControlFlow MERMR (MERLA L)
ObjectFlow MHERR (R L)
ActivityFinalNode -
ActivityGroup -
Action GG A E XA
ActivityNode
ControlNode -
InitialNode -2
JoinNode - *2
MergeNode -*2
DecisionNode -*2
ObjectNode I R HER AL
ActivityParameterNode | -*!
Common Behavior
Behavior AT, S/ NBERCEAL (BREEV)
OpaqueBehavior e/ NEERCEAT (FRMEY)
FunctionBehavior Te/NEERCEAT (FR3E V)
BehavioralFeature HERCE AL D IR E T
BehavioredClassifier J7Ey biis
OpaqueExpression S/ NIRRT

- U ERLL

LR e i/ NMERCRAL 2 A 2 & CEBORR IR TH 5.

2 AR RIS S B R AN DB,

#z 4 OONJ OHERHAL & UML OFFEEFRIC BT 2 A3 RILR
Table 4 Correspondence between the descritized unit of OONJ
and the Elements of UML.

OONJ @
PR
RBERCEAL | Class
(F7V 7 bR rRE=R L OWEERD D B.)
P BERCRAL | 45 (feature), BT (property),
1% (operation)
W/NEERCRLAL | 22 L

UML O %%
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5.3 UML O Behavior & OONJ D#REE LD L&

By 7 I TH O R F O LI, UML @ Specifica-
tion [19] @ 11 T D Actions 7*5 13 #® Common Behav-
iors (p.225~p.472) ZxfZ L L7z, ZZTHEIRTY
% Basic Action, Basic Activity, FundamentalActivities,
Basic Behavior 55 ® 2R 2, Diagram OH%E & OONJ
DERER L ORIEFERER 5 IR,

¥ 9, UML ® Behavior ® 2K TH % Action & D
IR EZ IR, RV O L 2 5 OpaqueAction, In-
vocationAction @ 2 D IRV & 7R3 H R EEFCH AL 1A
L, InvocationAction DFEF#TH 5% CallAction, Call-
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BehaviorAction, CallOperationAction (ZAHH 1E & HIn
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FT72DIHV S N5 720 OONT TOAH BIFRFE LAY
T5.

Activity Tl&, Action, ActivityEdge, ObjectNode &
OONJ DR ER IIAFIBEEFRAFETE L 72, ControlNode T
# 4 InitialNode, JoinNode, MergeNode, DecisionNode

WAL T AR E R FELE L 2Wwas, ¥ T 7&%@%%&

R HERCEAL IR IV 2 KT 5 HAGERCE & (3 &ny 2
LT BGEDH L. ZOMOBEAR & & T SRR DT
fEL oz, THUE, OONJ 3472 x 7 b (BERCEAT)
AL E LR A HE LTE Y, BV OER IR
ORI A Activity L IXFEENBEVR LR L7200 TH 5.

CommonBehavior |23\ Tid BehaviorFeature, Behav-
iorClassifier 75 OONJ D #EHHLAL DR % /8§ 7 7E 112
N L, Behavior (& H i BB HLAL & fie/NBERCHLAL 12 A0 2 L
2. ZOE)IIRECORME EFRT L HEETH S Com-
monBehavior & OONJ O % FE T 5 IBETHHFIL T
B2 lE, BN MROFEAIIET 22 L 2R LT 5

PLEAS UML & OONJ B3 IGBISRATFAE L T e
WIREEW D FAET A%, £ 5 T/RT &9 12 UML @ Behav-
ior DIARFEFTH A Action, CommonBehavior [Z4775H &
N B S & I FICBRAFAE L T b, & 512 Action
@ MultiplicityElement X Activity @ ControlNode [ZDW»
T, MEMOATIED 2 IMCERIHFET 5. 207
DTNTO OONJ DR EE & xFIn 8 TW A bIFTl il’,c
WO L LTIE, WM OEET THlio TE Y [[E
WA TH 5. WREZE L TIeLavold, OONJ
DFLBRBEDRL L 2 EWFERTH L 720X B %R/ TH
HEwz s, 2%, BIRMIEIZHE VT OONT DRER
13 UML @ Behavior 3 TIZH L TOXFIGEFRAAFAE
T 5D TIERVADS, TEORB ISR & AR S DI
xR 3 2 LT 7.

5.4 UML ®7 7 XK & OONJ ik D LEE

X 4, X6 SR SNs OONI itk 2 s %
UML ® 7 7 A [19] TEHEL72E 11 & H W THEEAT
9. UML @27 7 2K, BAZSEBEED Y AT L ONEEE
(B2 EH) 23RBS 220D ATTILTHE. —
75T OONJ Foab (& FAY 2 M1 720 C 7 < By 2 i & 7
WENG., ARBEREAL L7 7 AHDHL L, A s
e B BEAP LT B2 e ghnb. F/2, 7T A
D KEEBHAL I CAY T2 2 & T, 7 T ADBRIE R
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ISR VGFHET H LV 5.

5.5 UML®DO7 771 E71X& OONJ Gk D L&
OONJ OEW =M D ZFHE L LT mp & RAMEFHAL
DR H Y, N6 L LT5I2ET7 7717111
Ry = VAN HD. TITAETARIEY AT LNT
bbb 7Tur A%EKH LbDTHY, 70—Fv— |
FREFE LTV [20]. =7 Y ARIEA 7Y =7 FHO
Ay —VRWEERTLIETY AT LHNED A v £ —
VONEF & ERICRIT 5 LT RETH 5.
TADPHEE T LR FHAMFI AR 32— a v ilB
WU, BB - SR FEREROGEIC 2D LT, SR
TIEFETIEE LTAH 7Y 27 FHERE) GREVZRIY)
TREFEZ L LR AT EPUETHL. T2, RFFEON
SHROSHREI T, F 7Y 27 b OERBINET X E A
(—HOEENEE) L bizd, =7 v ATRABR LT
BENWET 7 T4 T HNEFESEORRBERL, 512
OONJ DHEL—FIE, £1DEH) 7T RIZEFEHLE
SLRZWDIIT ) SN nEEZ SNLY. FI TR
XTI, BIMEEoORRILEE LTT7 7714 €T 4 MER
D LiFaze 45,

OONJ el IFAifiChRB Lz LI ICAH TV =27 b (I
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Kﬁ%#éﬁﬁiui%%wwﬁﬁﬁﬁﬁk%¢%ﬁ$
MTHHIEPHRMIZH2Y, 2> ha—L7a—3H
HARHIEEEEICHYS T 5 2 L ATFEEICHER S NS, T

*9 Z1Ud DSL (Domain Specific Language) D70 v 7 ¥4 7 7
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pkg

Currentt )L s R IBELE L Lt
- v : double + currentCell_instance : CurrenttzJL - Vv : double
- predictor_v : double + upperCell_instance : Lifitz/L 11 | +initialize() : void
- corrector_v : double + lowerCell_instance : Fiitz/)L +getV() : do.uble
- upper_cell : double + dt : double :
- lower_cell : double 1 1 | +dx: double

o . +time : int
+ initialize() : void N Tkt
+ calcPredictor() : void N ceII_posmor.1 N int a
+ calcCorrector() : void * Io?z_cglunt -int 1 -V :double
+ v : doublef] 1 1 | +initialize() : void

+ u : double[] + getV() : double

1 1
1 1
L CES FUA
+ initialize_cell() : void + scenario() : void

+ world_initialize() : void
+ initialize_shockwave() : void

11 —RuCHBRRN ORI D 7 F 2

Fig. 11 Class diagram for the target world of one-dimensional shock wave flow.
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Fig. 12 Activity diagram for the target world of one-dimensional shock wave flow.
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&6 UMLOKY AT 77 L0505 L OONT BOXHILER
Table 6 Correspondent relations of the descriptive targets between UML diagrams and

OONJ.
Ca—TFNV[20] | #4777 L0 R G R D% OONJ
LY 2 — 7 I A VAFLADY T A, M, O
L2047 x—ADEHS
ERVAVE /N 7 FADAVAY VA A
RiE~< > v M + 7T bOIREE, EOLEDA XY X
=A™ T 7Y s FEOMEEHONEE A
I3 —vary | F7TVx7 V) LOHESEHET 5 ), A
& B LU, OONJ ftilk T4 i
y43Iv7" T7V 2y MEHOMEEHD Y 407 A
AHEAEHBE &K V=AM, 232 —v 3 ryXE A
iz XY IR R T 2 et
Tt A 12— TITAET A YATLANDNERT 7T 4 €T 4 O
=R —AVPa1— | 2— A7 — R VAT L EZ=FOMOMENEH X
B Y 2 — TRV Y MR | 7T AR T R— 4 DOPEREE X
I SN aVER=AT N, BIUMHEIER X
THOIMEHTAA T —A
Ny —UK VA Qe D T SV N)) X
TV — 7 D FERE 1 70 A
WY 2 — B X VAT ADBIEOWFC L) BLE S b X

O : OONJ stk icEINL. A %
X AENER T,

WCETFY VS OEEIKERTAD, a2 ba—L ) —F
DAV RBUZOWTT 77 14 €7 4 HiE OONJ itk o
B9 2 i & OIS T aicd b L v k9.
S5V RIIEARW 3 SR 72T TR <, NENZMA
MIZ2WTHX 12 1 OONJ ftab & [[E 2l 2 FE o Tw
HZENK 4, K6 EORBPOHATHL. fme LT
B 22 TN B0 2 IBBFR 721 T £, IRIFVo
JE BB R FE R IR IC DWW T b B o KRB 2275 [
WCIEVELR R RO Lz L.

5.6 UML & OONJ DLEICE DM & &%
5.2 ffi, 5.3 HiCILER - BRUEITR O EZ O AR I

A T\, 548, 5.5 ETIEME AW RERD Lk E
fTo72. 528, 5.3 8 TITo -MWENHEO®ES, UML

& OONJ DREREHZ ORI, 1 FITILERDEIET 5
LG0Tz, ZORFIL S REAS LI Rk R
EROZLERKETLHDEZLNS.

5.4 i, 5.5 8 TiT>72 UML D% 47 %524 & OONJ it
HEDHBHRER 6 12T LOTURT. £6 0570210
[ AW S I N ¢ DTN i B SN T E g e A
A 2—Thhb. INHIZVATLOREEFD T Ok
AEBRT L2005 AT 755 THAE. OONI OFHE 7
HE 7 7 AL L, SR MEIET 774 €7 1 KIS

O R\ 3 NI AL & fEE LS 5 2 & T DecisionNode (5231
ENTWG, Zofioay ba—)v )/ — FidaL—H%% OONJ it
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& 7 OONJ & UML Dt FEERD I X > bR J&iH
Table 7 Comments and Impressions of description experiment
using OONJ and UML.
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& 8 OONJ OFLbHI7—%
Table 8 Data of description examples using OONJ.
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