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Abstract: Model-driven development (MDD) can verify the accuracy of models and generate the source
code, which allows a programmer to reduce the development time required to check the software so he or she
can focus on the modeling process. Thus, modeling should be taught with MDD because it allows students
to acquire modeling skills in a short period of time. We conducted a course to educate UML modeling for
the two groups. The first group members use a MDD tool, and the second group members do not use it.
We clarify the advantages of each case with and without the use of the MDD tool. From these results, we
propose the effective use of MDD tools in UML modeling education.
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1 MDD Y —I)VDOIF 1 ¥ ik
Fig. 1 An editor screen of the MDD tool.
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Fig. 2 Auto transport robot.
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Table 1 Outline of the class.
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Fig. 3 Course layout for integrated exercise.

FUIZBWTHEE ZEEZA TV, Prg ORLE IS & EiT 5
CETHH, HEOI—-AEE 3 IIRT.
WAHEEREICB I AHET 57 7 A%, &FREHET
57 7 ABLV, #Ei, dik, Wk EDY AT LAEBHED
FRIEEERTHIMPEOE N [EH] LAVIIETS
7IARE, FA Y ML—ARHEEREOTR Y NEIE (B
AE) DEBHEEERT 2IMBEOE [HRE] LA VI
BE57 7 A0 FoN5s. ELFEABEOMMRET TR
IZRT.
EEAE 77 AMOERICBWT, 7T ADLA Y %E
LT T AT AT .
TS5RXE KLAYDI FATIE, ZOLAYOMEEC
GhELAFE DT 5.
REER 7 5 AOMBEICEbEIRERZE OIS 5.
B Ry MIRELZERTAIHEESEL20D AR
v EREOMBRERBTS.
REV BREOEECET 7 a v LTERL,
RIERT 5.
MO 3HHOEBNE & FNTNOEGERICLE L
BERE & M B DR VIEICIER S E TR L ) 12h 5.
(1) It
(a) 94 NL—ATE5.
(b) MM LTI 5.
(2) 3EHiE
(a) i FAHLEMELCTRI%ET 5.
(b) HEIZA-> Tl 5.

2
(3)
Ty IFxvIL, WA -ARERD.
SRR E R, KT 5.

%I A~ b L= ARTRT 5.

a)
b)
L=
(a)
(b)
(¢)

6. XERFER

6.1 EFIMEEROT77O0—FICETER
6.1.1 =FNDIER
MDD 7% L, MDD & ) 7'V — 7 DKW % 7 9 A%

© 2014 Information Processing Society of Japan

X 4, X5 2R7.

MDD &) 7 Vv—T7D 7 7 AREEIZEB/NTNT TH >
DL, MDD 2 LZ NV —T7E, M4 12R7, 2200
7 TGARDEL LN TH o 72,

MDD 7 L, MDD & ) % 7 )V — 7T O#ERE 6 4% %
NENA~F L LcEE, L7 9 ARICBITE 2 T
A% [ERERHET 529 A, T¥EBCETL2 2],
[HEREICEIT A2 9 A ] O 3D LIEREB IR Y
TARERTR 2\ RT. [REHIfT 2277 2] DAHMCE
LT, MDD & L & MDD & ) 7V — 7O % Lk § %
&, MDD % L7V —7TiZ, ¥BICETH7 FADAT
HHDIZHL, MDD & ) 7V — 7 TILE Y i & ofkke
BT 27 7 ADRDTN% L, EHBETL7 T ARG
IR LTV WHERRE S 4 %4\n7z,

BAHEREONBE R T 2 12H 72, IEREHEE
L7727 VA BRI LA, MDD &0 7V — 778
4472572, —J, MDD % L 7V — 7 O ERE T8 E1E
HAEOER IR C, &8, 7 VEEIRRE, 79 AKX
DFRNEE % 4T > T 7z,

BEEEREZ R T AT 2 ED 9 B, 7T A
BILOWKEDEN, 1BIE, HIBkZAT o 72816 OB ERE T
EETMEROFY:, i, BB REER 3 IS
9. MDD % L7 V—7Tl&, %FEICRBIZONT, ¥
7 AD5EN, HIBEOE G2 LTB Y, REOEMEF
MUBEIZE o TWA, IED, Ficr I 208,
HIBRZ ATV, 7 7 A OIS & WO 727, %FEITIRED
BNz T) 28T, BREVEHELTWDEER LN
%5. —7J, MDD » Y 7' V— 7%, wid:, HRTHr I A
DBMOEENIFZIZFELETH Y, HRFICD 7T ADEN,
B2 T b CWwh ., L7zds> T, MDD & 0 7 )V — 7id,
BIFEFCTr IAMEEAEHEIE TV EWR D,

6.1.2 1ERIDETFILIERIBIE

6.1.1 TR/ RDMEm L 1%, P LRZ 72 %E
To722 ZHOWEHREDERMBELZ S THZ LT, LD X
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IV DR ET B
(1) $RTOBHEZER L7727 — A (MDD V), #:Ex% A)

WeERE AL, FTHRO3IODIZ T AR LTV,
controller AADEBB X OETZHIETL 27 T X
leftlinetracer AT v V%54 bL—ZAETFT5S

77 A
rightlinetracer HLv V%74 ML —AELTT
57T A

“leftlinetracer” & “rightlinetracer” (&, R
HMOETNVEBAHALTBY, HAWICZDOHTD A
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Fig. 4 Class diagrams of the group without MDD.
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Fig. 5 Class diagrams of the group with MDD.
R 2 BEHEERLD Y 7 2AHD5H

Table 2 Classification of a class name of the integrated exercise.

77 A0S HEIAH A|B|C|D|E|F| ¥y
MDD %L | &kZH#ds22920% | 1 | 1 | 1|1 |1]|1] 10
EBIZET A7 T A0 44|33 4|3/ 35
REICET 5 7 9 A0 ojlojo|O0O|O0O]|O] 00
w7 25 5154|454 45
MDD &V | &hk&HHdTsr277A0% | 1 |1 | 1|1 |1 1] 10
EBIET 7 T ADY ol2]0]0|2]|0] 07
I T 527 7 A0 213|343 |0]| 25
w7 A 316|456 |1 42

%, [EE, [kl Tha, HEE AL, A—o0
“controller” 7 7 AWIZIRFEVWZ 5L L TV 528, 1E
BB IC BT, BSEOMRWIEEICIER L TBY,
FNENOERZBINFEIC T — FAERB & OBERERR
BP9 LT, ELCFIRTE TS I E2fEEL T
Vb, E51L, BEBORERDIA IV IT, VRY
FUICETVEBRL Tz, HERE AL, L ERRED
RIENET IV OFLIR, 2. HHEEE 7V OFLIR, 3.3
BOWENET VDGR E V) FIHTERLTBHY,
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RENLT v TNy T¥TOMBFOT 70 —F %
EoTWBEIENGNA. T2, HAHFEDOHKRERLE
BOER L7294 Iy I TTAMNERERBLTBY, &
RE LTAL =R ETFMERAIATZ TV A,

(2) IZL AL OREEERTE o727 —A (MDD &

D, #EHE B)

WeEEE BIX, TiED 62027 I AXRERLTEY, &
REHE$T527 7R, EBIETL2 7 A, EiEICH
BT TADNG Y APRENTEBY, EHEEZWE
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Table 3 Model creation history of integrated exercise.

GRS HH &P
MDD %#L MDD &Y | MDD %L MDD &) | MDD %L MDD &9
75 2080 17.3% 8.9% 8.1% 9.0% 0.0% 1.6%
7 5 A DIEIE 9.6% 7.8% 6.5% 3.0% 9.8% 3.9%
7 7 A DIk 3.9% 4.1% 1.8% 0.5% 0.0% 3.3%
REDEN 44.0% 34.3% 69.9% 71.4% 68.4% 49.0%
REDEIE 10.0% 32.9% 6.5% 13.5% 20.9% 35.2%
AREEDHIEE 15.2% 12.1% 7.3% 2.7% 1.0% 7.0%
T4 WEITIVICHTIEILT 2RO 7 T AK
Table 4 The total number of classes with the error about the quality categories.
MDD %L | MDD &
Syntactic A [ 2T e 0 2
FIREZADFEA SN TV 2 4
Semantic 7T AGBDED Y T ADBEBEDI DB LN R > T izn 0 2
B4 AN ) 0 2
Pragmatic | ALER 7 7 A (REVHOSTLE SN T RV) BdH b 0 1
1207 7 ANICHEBOEBVEY AT TS 0 1
B 7 A —OEPEY AT T D 6 0

R5 MEANTTVIIHT ST T — & ROIRER
Table 5 The total number of states with the error about the quality categories.
WMENTITY | 7 1A MDD %L | MDD &1
Syntactic READRA SN TV W 0 8
Semantic [7 U MROREL EHGER L T 5 5 11
REER DAL 0 7

L7227 7 AMDER TE TV 5.

controller EARDEFHZHIMT L7 T A
transport JEM} - WEEHEIT) 7 T A

outofsv [I%EEHZITH 7 T A

Isctrl 4 bL—AEfTEHIETH2 T A
egchange TV VT I%AT9) 7T A

turn $EREETOHMERREZIT) 7 T A
ETFNVOERTFIEIL, 1. FEE T VORI, 2.4
K& HHT 2IRENET VO, 3. EBOEHNE
TIVDFLIR, 4. BBREOEIENET VOB L 2> ThH
D, b7 ¥ 007 70—FxLoTn5. 56T,
¥EBETNVOMERICB VT, HOEDOE (%
% hOERLTWAS, ZHICKY, &R0 Y AT 4
HERL L 2 TR, BIEMEREAMTR v, L7255 T,
el B O g — FAERGATHHUZ 8 [0 (R 7) LiBo
BEREIZHART, Pl hoTwb. i, ETIVE
BB DOFET I T AKNDORELERT2IT>TEY,
IREV R LR T 22T, FREIC LD Xk« et
LCWRETA) 2052 5. BlE BIE, §XToY
AT LRVERIRICEMEGERR 21T ) L Lo, Lo
WA BEDH L ODEFET DT EHBHECRD,
EBOZEREMEL o7z, BOT o r—1TYH,

i
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DIRREH AR 5 ITRT. =7 —ZHORERZEHIT 512
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Fig. 6 State machine diagrams of the group without MDD.
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Fig. 7 State machine diagrams of the group with MDD.

D ARN VL O (BERE B) DR b,

5.3.2 JHIZ/R L 72 Semantic s & DFHixI & D 1 2 TH
B, [VATLOEENEELLEHLTWER] L nw)iH
HoOFHtiE LT, BFL2Z2Y AT LOEREOE 1T -
7o, EARIR LT, EBOEBRICLEREREIC [T
TONY = h5EET L] EWHEHHEZMAZ T8 2% il
HHE LT, ERlL-EAZACHEL T L o72. 20
MEREZR 6 1IN, MDD H ) O/ v — 7k, BIEREEA
TEB7-OMEBICHT A ERRTE R oTWA.

Pragmatic i E Dl & LT, IREOH D LEE4T ) .
BT — T OREREHNER L 72 F 7V DIRBEDHE, MDD
ZLIET7, 11 THLoIZx L, MDD & ) Ok
RERE, 11.3, A 25.1 TH -7z, MDD % L, MDD
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Table 6 Achievement rate of the integrated exercise.

MDD % L | MDD &b
FAL Y PL—ATES 83% 100%
HIEEZ B LTIk F 5 67% 67%
WEALEBALCH%ET 5 50% 83%
HEICA->TILE S 67% 67%
Ty IF VL, Wika—AEEZD 50% 83%
SR RA L, BiRT A 33% 67%
REithI A4~ ML — A% HHT 5 0% 67%
FTRCONY — v TET S 0% 17%

HYOREKICBNT, tEE AW CHlZER %04
EEMERT o720, AEZEIR SN o7z 72720,
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R 7 MDD &) 7\ — T OHEEDET I i & BVEMERR Ol %
Table 7 Model quality and the number of times of checking a software of the group

with MDD.
el aE AT PREHOERSR  g— FARGUTRE Sk
A 7 100% 20 14
B 6 13%
C 8 88%
D 6 75% 26 25
E 5 88% 20 11
F 4 50% 19 14

R 8 HHHALBODT v — MER

Table 8 Motivation questionnaire results.

MDD 7% L | MDD &1
1 (XA o 72) 0% 0%
2 0% 0%
3 0% 17%
4 50% 50%
5 (&THHEL) 50% 33%

MDD & ) 7 — T DIREE DT D E KR E L, HE
DRI, BHES 2TIRER 10(22]) 22 72, 12, 15,
19 THo7:. MDD L7 V—TI%, /N7, K9 TH
D, MR AT— b YHIE R, o T,

6.3 ETFIEEEEERRBORER

K72, MDD ® ) 7V — 7 OWEE A~F DT TV
BRI A RT. MEAITIE, Buiie L
ThBY, WHEBEE 4, £5 IR TEEFI0HB L L,
I —HAKEZ 10 Hr6EELTWA, 72720, £4 O
(B T 2T ], TBEADFEA STV
£50 [KELPEASINR TRV O 3THBIRK, e
NOYHAAWEY) 72 L MESNATHHAO LI - LTHY
YIRLTWwA, [a— FAERRITEE] &, MDD v — k
Ta— FERERY &Lz THL. 7272, T
FICREADT 7V a v ANy N8I ERE, TF
WICRBEDR S LHE121E, a— FEROBIZZT - 7%
B, Fl, a—- FERETAZBEL I VS VKBTS
CEbHn. [kl 13, EBICaRy MTae s T4
REGATE, BIEMERREZATR 72 CH 5.

WME AT, PHEOERERE b2 T — FAERRTRER
AR & OMBRRA 7 , ZOERDSIE, Hil g
VEREREIR B R e A 2 L3 TE o 7.

6.4 FHREDEFAN—I3LICETIRHE
EFAR—=T a3 YOFliE LT, BEZOT v r— 1+ %
ERiL72. TOMRER 8 IIRT.
Tor—MI1I~-505ERFHIiE L, 1% [R2505%
Morzl, 5& [ETHHEL] &Lz MDD %L, 0o
ZilE & DL OZHED BT ATV, i
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Table 9 Questionnaire results about ease of modeling.

MDD 7 L | MDD &b
MDD & HMH¥ 556 100% 67%
MDD % FIH L2 w6 0% 0%
bbbz wn 0% 33%

S [a— FPHBIERSNS Z e KRE BRI 7
EEY). VAT LAREDPA A=V ILRTLLTCETY VI T
&7, (70770527 SAEPRLTHVVOT, £
FR=T g VEROIENTE], [HR)EEYICTE
7T LD BLDT, HHO L) ICEBICaR Y P B
SHDL LI LT T T I VT TIRELALYESITR A LK
Lzl nEoaxy s85dH), MDD 2L, 0, £E5
DT IV—TIZE L7z 2hhb 53, MDD v — )b %l
AT5ZLICHEN BRI S o7z,

SH1Z, MDD OFIH7Z L, Y OGEELELET)
YT ERLR TV sRIEREER 9 IR,

MDD %L, Y ZV—7& 412, MDD & V) OJ A5
TV TLRTWEEK LS EE L T /zs, 77— b
2L 5L MDD % L7 V— 734 H MDD #FH¥ 5%
HISET) YT LR TWEEZDIZHL, MDD &Y 7
W—TFIEEELELERVEZ R WERE L F#ErN W
O, 6TRICE EF o7,

HHE LT, Ti#EofE CEfE#ERR % T &7 MDD
HY V=1L, BFERT HHICTE 2w e ) Rkil%
REETEeholzlz0, REATETELLELWVZ W
EEZIEEZ D, 2P, HEORBOREEMERLDT]
HE/Zo7-MDD 2 L7 V—T1%, L TEHELEPBETINVD
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TNV —TDEENMDD ) OFPET) Y7 LR T Ve
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EhnwhrbEZS.

7. ER

AETIX, MDD Y — LV BEFVEROT 70 —F, €
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