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LEEDTHD. CDOPISRTIE, BFRFT (Display),
FFREIERED (Set hours), DEREDP (Set minutes) D3 D
DIREEZEHRFD. mode_button IB{EIS 3 DDIREER & BFS
ST IHEEE, incRIFABEHIVEDDEZLIDE
[FTI8H I DHAEEE, compWorldTime IR1E (S H RS HbD
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Class

Digital_watch

mode_button ()

inc ()
compWorldRime ()

inc/hours=hours+1 inc/minutes=minutes+1

State Diagram

mode_button mode_button
. — . > .
do/display do/display do/display
current time hours minutes

mode_button

-1 UMLICKBT« IJ9IETOETIUE

) #ROF TP o MEAICLZHRE |

FHLHR FEEHR
S E::::::::::::§> 2=t E:::::::::::::%> b=k
d1—-R5—RH 5K Jw?
AN +70—H =R mE
252K ATF—h7oHE
& mE

b) MDAIC & % BA%E |

BEIZH BBZH

PM | = | PSM —> | R=

I5y kT A—A IS5y kTr—h Py
FHKFET IV EEETIN *

®-2 AT 10 hiEEFRFES MDADIIL,

BUNETE I IMEEERD. COLDBETIVEIERT £OICRD (E-2 (a).
SCEILLY, ToI9IESTOIRDE N DBREICIED.

UMLDX 7 — b XYY RIEBEICTIEICH T DIRE PHT7z—X:HHAHY I DI TICROHENDHE
EBRNICINT D, REEBNIIBEILFEDPTER BEEREDHL, TNEDMETILEL TEEDHD.
EREBEEREZLTCVED, ZTI TPV MERTEZD UMLD1—XT —IE®PDSXEBETERIET D.
SEMEEDSRBWN. FTI 1D MEADEAICLVIE FBETORER BT
BEFEDEZRHMETENZDOTIEIRL, RIZEND
SO N— RO T RO EEREILDIEE v A R 7z —X: DRI —XTEELEEREYRT
EEEEOTVND. BL 3, BELFENSTTI D LAELTEDRRIDINECVWDBERNDOSRITETILE
FMERICEELEZCIRADHOERTHD. ERNS 2. WBICIRDIZBVLDERNDS, D7 T —XD

DOSARETL—05FDU3dELEIL, Y—TUR
27910 MEAICLDRHEFIE O T VY VHERRT D, ZOR YIRE,
AT 10 MEBIC L DRATFIRIBAEDICIIATD SAIVIMRR, UY—X, WTHERTTYa—-UY
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T, REEREICTD. CDFS, UPILY A LAEIT
MUML 02 7 -« Jl (UML Profile for Schedulabilty,
Performance, and Time) /3 EMZICIID. /38, UML
DHF LN =T 3 THZUML2Y A5 [FHRHAH Y
JRDIPOREECBWRIVINY Y ARDY A=Y
TRREMBNICE>TNS.

RET7— X BEETIVDSEITISY hIx—AIC
WISLETOTS AT — REERT D, BHRICHFTTE
TIWETDITSLAD—RICEBRI ST TR, 94
SVTOUY = EDIFERREREBIZ I LD
[CERBE LRI NER S,

BIARANATI 7 MEBORA
ARV I S DI PORERICATI D MMEREs
AFDEICKY, BEECTFELVEDDUDPINET
WERBRI ST ENTREICRD. LOL, ABDERT
RBRLERBLREDEEBESNCOTHZ DN

OO NS4 EZBLULRE - DT OREHOET
IVEBEZERIDICEICLY, HIREDTOYD
SAVEBREISCENTES. LHOLROD, #T
V1D MEAICLIFFTETILDZ L IEEICKET
BBBD EMTF LBV BB D BBIEICIY 2T 5N TN
WEEN'SL, ETIVOBFBIRRENTHD. 12,
DMETIVOSRETETILVADER, FEATETILDS
JOT5L0—RADEBHBEIZDBEAF TITNON
T2, Bon<EFIVEEMLCE, BEIOTS
LAD—RICEDRBASRBVNENDEREIESNTND.

N—RD L 7EREEZRE L =RET

BEEERIFBEERORBKR : UML O D 7 )LEAE
WD EICKY, N—=RDI PRI EDIEHMEEE K
DERDITETHD. LALRNS, TE+DEESE
ZI3W. ATI IO MMEREBALTE, EHEEEK
NELIE, 1DOEIa—ILIChTEILLTETS, &
BOEI1—-IVCEER>TLEDONETHS. ZL
TREHLLODE, FFHEESREZARLETTIVAS
ENE@/IEI OIS LADI—REEBZCETHD. 2
ERIE, FFMEEBRE L TUSBIEIEBE L 2185IC,
ZORBFEANTUWENT SIS TO0TSLA—RE
1ERNS DVEN'H D.

SELRE 7YV MEREBAL TE, BRRD
SIREEC DD SEBIIUERE DT WL L TLVALN.

A TIE, LRORBEBRICEWCEEZSNDRM

4 45575 IBHMILIE 200457 R

REMEL T, ETIVEREFRER, 7D HEE, B
REED 3 DEMY LTS, IRELARE, #AHY I~ DT
PEETIVR—IX TR DIFEEIC, INSOEMHE
DEDITRIDDBIERZRBOS5ERET 2.

EFIVERECKDEHFAHFY T RO T T D
%

ETILEREIRR & (&

T IVRENFEFEF A TRERNZ DD OMG (Object
Management Group) C{LERZRE DTNHITL) S MDA
(Model-Driven Architecture) ® T 2. MDAIC & 253
HKEMRODATI 10 MBERRFEDENL, FICHS
JI1—XICHD. MDATIH, RIFETILEREDT
SV kD — AOERRMICHKE LAV PIM (Platform
Independent Model) &, K 5 I 3PSM (Platform
Specific Model) [C1F3 (E-2 (b)). ZL T, PIMHO'5
PSMAFETILIVNASERBNTCEIFZHRIT S, &
SICPSMAOSEBENTOTS IV ISHEICBRT 2.

M-1TRLET « Y 9IVESTOTE T IVIEPIMICAES
L, EFILDYNASEINEREDTSY R Dx—A
TRITAEELPSM, =5[CIRJavaZDY —I—RIC
T|ID. COEDRBHRNERBIDLICEY, AT
DEDRBAYY MHEFTNB.

e FIRBIIFIEN TSV D75 —LAWTODITSI VIR
MlcEsmnNdCER<, PIMOBERICENEIC
ENNTES. IRNSE, EROI—F « VTDDDE
EKNSETILPOORERICNSTI LY I RIBE
DNaAJREIC/3B.

e B U PIMASEHDPSMEERIT D ENTES. 9
BNG, PMEFTIVEREETFTIVERRES 1T
SUKT B EICKY, SFTIERHEDLTSY ~
IAa—AICHISLETOYD REEERT D ENY
gEICAY, TJO9D bS5+ VARREDOREIRIC DN SD.

BERBRETIRLEEETIERESR
ETIVEBBIRAERIRT SICIUTDREBERRT D
CEDRERD.

(a) BEBRETIVRE : ETI/IHERICETIVNENLD
. FOTRUNE, EFIVHSETTRERTOT D A
D—RZEERTERLN

b) BERETINEBRESR  T7)VEBRRAZEEHL,
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BiTRES 55 =,<,>,<=,>=,<>
FIERES and, or, xor, not, implies, if/then/else
JONT1BES

ILDY3IVERS collection- > size () : integer
collection- > forAll (x | f (x)) : Boolean
collection- > select (x | f(x)) : collection

collection- > exists (x | f (x)): Boolean

F-2 OCLOFRES

TNEDILTDICHDSH/IMVELERD. ETILE
BIREELBRADCEICKY, BLETIVOSHRE
RICERBDTOTS AT —REEMT D ENTREIC
123.

(@ [CDTIE, UML2DSAYETIVICED N\ EEER
TTIVERDTRELCA DTS, i, EFIVARBDE
&S\ SEHSIZOCL (Object Constraint Language)
NEEERD. () [CDWTE, IBE, MDAD—IREL
T OMG TQVT (Queries, Views, and Transformations)
CVWDOETIVEBEMRET SN T D.

OCL

OCLIFUMLEFILOESHZET T LERB THRIIIN
ZHHFRMHEC L CERIRT 2EBCHD. ERNICIE, &2
LTI LOIC, BNNEES, WBEES, JO/N\TE&
=, LDV 3VEBSREERN THIKNFRMESRT 2.

M-107 4 IJTIEBETDORITEZTCHLD. DT
TILEEBRETIVESZE3THZ DN ? incRfET
[FERCIC 5™ (hours) FE/Z (3% (minutes) DIRTLIEZE
IDIBOLTVRETTHIN, B3 EC 24 5
[CR->TLZED. BEIFNS523ETT, 23D
RIFOFICRZRTNIEFRSAL. OCLEBWSE, LA
TOXOREERERMRDITEEICAD (2120, 0 BN
R2FEXTOBSICDONTOHER). CC TIEHIHIRM
ZSBRIEM (pre) EBERFEM (post) ICK D TERIRL TLY
3. @preldJBRIEERITRIDEETY.

context Digital watch::inc()
pre: status = SetHours
and 0 <= hours and hours < 23

post: hours = hourse@epre + 1

QVT
MDAIC X 2EBNEBREAREICT SICEIET Ll E
HBRICI DT TEARTDTHD. EFIVEBRAEE

BlCERL, FEEBRLEZEDHNBRIATERAL TG
5720\, QUTIRCDESHDSEET, & (Queries),
a1 — (Views), Z# (Transformations) M3 DM 518
RENnd MEEEETFTIVASHEENDEREEIRT D
WaeTdhY, QVITIASELICTL IZOCLDILKRRERES

SBELTRAIZIFECHD. Ca—EFETIVED
DAEH S EITHKEE ZREAHITTIVEEFHLE
UZNHSRIDFLWETIVEEMRT DMETHD. &
HB(CI3BEM% (relation) &< v E>/7J (mapping) M 27&E5E
oY, sIBRNARNERE, BETELEOER
ZIBY. QUI TS TR ETIVEBREL R TES.
MDA [C &[T D PIMS5 PSMADZ#FZRIE QVT Z A L)
TR TES.

BIRIE, UMLZ 5 X (SM.Class) Z&Java” 5 X (JM.
Class) |CB#EICZ# T DR ZE QVTIC K Wadah L 241
TdHd (XEh10) LY3SIA). UMLDY S % (name)
FZDFFJavaD D S RBICEH}E1, UMLOEM
(attributes) (& Bl (> 2 #8 %3 Bl Simple_Attribute_To_Java_
AttributeZ FH\\ ClavaDEMICE# =N D. CDRA
ERAVWRCEICKY, "-1CRLET«J9IVEFETD
UMLET /U (PIM) B'5Java” 5 R (PSM) ZHpT S C
EDVTIREICTED.

mapping Simple Class_To_ Java_Class
refine Simple Class And Java Class {
domain{ (SM.Class) [name=n, attributes=A]}
body {
(JM.Class) [
name=n,
attributes = A->iterate (a as ={} |
as +

Simple Attribute To Java Attribute(a))

UMLODS A PISAZDNTIE, COXDBEIRS
AlEIERAERL TWTEXWA, FTITBARZOCLICD
WCTEEDEDRBEBBRPINEE LD THEIDN? T+
I Y IVEEEt DI TIIBRIFRM & BHE K% OCL Caoit
LED, ZOBEIEUATNDL DS (assertion) &5
Clava AV v RICEERT DREIEER T 1UIE K.

int inc () {
assert status==SetHours
&& 0 <= hours && hours < 23;

oldHours = hours;
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Ay E—U&RER
a—RZEEA

call

OIS LARTTA—LD
A b BEY B4 > &

(ZaarvRarb)

call(set*)

HBTRIBE.LE IS
RA Ay M)

setX(x);
setY (y);

e L7zRA > FOERTIC
BB LEARTO— REBA
(7 BIXA R)

®-3 Y3AINRAYMETIV

hours = hours + 1; //PIM ICa2&EsNEI—R

assert hours==oldHours+1;

AN MERAICKDEHFAHY T U T
7’ DR

HARAHY T NT 7 EFEEEEE K
MDAIC KW TSy kDo — AOERERMICKT L 72
WAEBSTETIVPLOBEOSRIRTENG, BHAH
VIO T PHAROEEREIKNIBICA LIS THSD.
e, JOYD S SA VAREAOBITEREREFU
<3 EF, RETE, #HHLAHY I DT PRFED
HRTIE, RT—rIXYYBR—ITETIVEERL
ENHNST0TS A0 — RZEERT BCASE (Computer
Aided Software Engineering) ¥V — /L5 ET S, N5
DY =L LEMDAY — )L EFEFN TN,
MDADEZ FZICAVWEDH®HD. 2, IBKTEZD
K DIRCASEY —)LAFELARNS, BILELIER
LTWBER™SEZRBL. BRETHZDON? MHHAHY
DRI T7ORETRY AV TOIY —ERRED
FEEEBRDRENEE LD, IRIRD MDA TIELL
TOLOBEELEET D.

o JFEEERRZ M T SEHDORIBFENEL. UL
S+ LABITOUMLTOD 71 IUIEHBEET D4, FEl
BEERDINTHERIMTEINDIT TR EEXE,
BHOTEY 21— )VEE I 3L DR IS —UEBRAED
S UML 702 7 1 )LOEEAN TH S.

6 45575 IBHMILIE 200457 R

o FWAEEORZETTILEL T DEHDTFEMRIC
BHENEZELTE, Z0OBRERBLEZZITOY
SLAD—REERISIFEMN. EEZE EYa—
JVEICBNETETIVORRETE, 2NH57075 A4
D—RAOEMSNEL TE, MR EDIFHREERE
WESRBOINE, ERESNEI—REFa2—YTPvT
LRFTNERSRN. @8Fa—Y 7Py 37075
AJD—RPOESISTREAICHEBEREFICEND
< BRBENHYUISNI—REAYFTTIYIBESS
=53<133.

HBHPAHY I RDIPICEEND DX DRMEN,
HEHTHIRIIEE (crosscutting concerns) &[S D, HEHT
PELOBOBERERSTEDPVHIL TL XDOYEMED
B3V, COLSBEBEERRS BEHORIMO1 DS
TRRD MEE@THD. PINRD MMEQ TIIERTBIRIL
BEPIRDNEFEINZIEY 2 —IUICK>TERHMY
3. CC TR, 7RO NEADBE, MDANDMLA
FEIC DN TERBET 2.

T ANRY NMEA

PRRD M ERIIENENEETEY 1 —IUET D
EHORMELT, CHEE REFBSNTNS.
Aspect'™? BEEBWRTOTS S VISENREEN
TWBDEERZEERIBL LTS, PIRT MMEEAD A
NZXALEY 34K+ FEFIV Join Point Model,
PARIPM) IC LD THRIREND. CCTIlE, Aspect) DFE
BZEALTIPMIC DN TREEBICERAT 2.

E-3 (Z#k13) DRE—ZPZE) [CRIT L DIC, JIPM
&, 34N+ b (oin point), K-> kHwv bk
(pointcut), 7 R /V+ X (advice) D3IDH 5B IN
B IIAIUNAYNER, TOTSARITO2O—P
DIRAYRDZETHD. EEZE, AV Y REUWE
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LD —ILRPOBRABESY IAVUIRAY NI
2. MAYNAHYRER, IRTOIIAUINAY D
PHEHIBEDRUHEREINA Y NEZEUVL I
BETHD. Aspectl TINA Y b A w hZ&call (* *.set*(..))
EFDE, BEINset THEDI AV Y ROFUEL A
VRZEBUVHBELTIND PRINARERG, AU~
DY NMCE>TRELLEY IA VYR Y ATOTOT
SANRITEBFIDIMETHD. I3AIMNAI LD
g% (before/after) [CJ— RZEBALEY, TITINE
J—REEE=HZ (around) 2UTES. £EZE, TR
A b Ay REFEcall (* *set*(L) ICWL TAYE—
KTRDT RNNARZEBEINIL, Br1 set THE DA
VY RAFOEENIEVICAY I HRRINDL
SIZ/A 3. Aspectd Tld, PRROKINAY MHy bk
EPRNARELZBLEEY 2—ILELTEREIND.
JPMICEDVWESBRIERDC EZETINRD MMEETIR
2+ — )\ (weaver) EIFS

PR MEQZEBEATSE, BHAHFYIEDTT
[CHNTEERTF T v I RBLEBPURREE T RRD
FELTEI 2B B ENTREICRD. LIRS,
Aspect] [C K BEIMAIZETT. CDPIRD ML, BHEl
Amode THFE DAV v ROFUEL eI THITE—R
NEENEDNEFIVIITIEHDENTHD.
DPIRD NET«IIIEFSTOETIVICERT 3,
mode_button B{EAEI TSNS EVICEZEMHEDF T VD
™MIHN 3.

public aspect CheckMode ({
pointcut modeOperation() :call (* *.mode*(..));
before() : modeOperation () {
/] E—RDF IV
}
}

MDAAND L
Aspect] IR EDTOT SV I SEITIFMEEEKRDED
MCBMTH DD, ZOXXTIEIMDAICERTEALN.
MDA [CEAT BICEI—RUANILTEHRSEFTILLA
VTP ZRRD MG TEIMNEDHD. ENICE2D
OREBEFRRLBONERSRAL. 1DE, PRRD -
DI TPITSLAREICET DB THD. ED1 DD
BIE, D+ —BEEESEETILDIYNNADDOREET
H2. BHOBBICDONTIE, UML2TEEZETRRY
FRETRN—rENTVRAWNS, UMLIC PO h&E
BATIFMAI T TICRAINTLND. FE, EXRNIC
KRLICEIIMBICEETT, EELADSEHNENN
FEANICIAREZRBEBRRBNEEZS5ND. ZNICH

L, E21D0MBEEHERLRTNERSRBNRDZLN
B, ITICV<S DDA AARBSNTND. ZD1DH,
Gray 57158 L TL\3 A0DM (Aspect-Oriented Domain
Modeling) T#%2'Y. AODM TIZ 72X hEikS 2
(MIZECL (Embedded Constraint Language) & L\ DSEE
ZEBAL TS, ECLIZOCLZEILERY D& EEICQVT
DPA T« TPERIANEZESECHD. BHELEERE
DETIVEBRZENT IR EDHEZERTD. QVT CTIE
REUTEORAINSBIC X T SEAMAEJ/A L\, ECL TIEZEN
DOEEICZ > TS,

PAIRIE, ECLICEKDPZANRD bDsedfIThd. EF
IWHB AV W REZ D comp THRFEDAYV W REFETINA
Ry RCEUBEL, ZNICTDCYHZEEYHETS
EHDERETHD. NICL>T, mOETIVICEED
MZ5ND. TAIIIFHOETIVICCDTPRRD ~
EEAITDE, AV W R compWorldTime DEITICHE
RITIDLYHZEIUHE TR ENTES.

pointcut ProcessorAssignment {
models ("")->select (m|m.kind ()= "comp*")

->Assign () ;

7 ANRY MNEMIC K BF77c 72 MDA DER
PRRDMCE2DORIBEIBESS. 128, VI
FOIPEVa—ILELTORETHS. YT AR
BWEEERIBLEYSREY 21— ILEEITNENSEER
BLEPRRD FEY2—IUHSEBRENS. €510
3, BBREI2—ILELTORIBETHS. PIRI LD
RREHDE, RV Hy ~TEELEBFFIC? R
NARCEVEBREITZ | EVSERIEORREIRZ B
CENTES. CO_AMEHEBCEETHS. BED
MDA T, EFIVEEMT ZAETTIVEBRRBIZEE
HSBABI 4 THBH, PRARY MEEANOEZEEBA
IR ELCEY, INBEFLAS, BLEY 22—V
ANZZLEBVWTERT BT EHTREICR D, FE,
BREI 12— ILELTOPRRD FPRERE RS I &
[C&Y, WREBDMEHDAHY T b DT POEMICHL
EEFIIVNASOEBRETEEEZSND.

FAFEICKDHEIHAGY T b 77 DIFEE

HAHAHY T DT TPDIELSZET R SET TREE
I EIRETHD. ek, DX DRBBHITEATF
EBVWSNTEL. YRTADELLEMEFI D LE
REET DEDICHBNSNDEAFENIDELT, EF
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IVRE'™ B53* . EFIVREIEROREE R[S
I IMEORRICEL DT, YRTLADBIMBEREZT
CCEBINICHRATIFACTHD. ANEZVWHER
CTL (Computation Tree Logic) o LTL (Linear Temporal
Logic) 73 & MEFAE5EIET, (temporal logic formula) T&C
MEnd, EFIVRBEODFAEZTT Y IJBREBICER
LEDEWVWDIRREDHD. Flake5(d, OCLZEILRL =2
CCTL (Clocked CTL) Z2% L T(\3'®. CCTLIZCTL
[CBFRS1E SR (time-bounded) ZB8LEZE DT, [ab]
(min amax b: aNSbDE) VN ECEMEETED.
T4 IYIESDORITEZTHED. [EDTE—RH
S5TENDNDEIDERED (Set Minutes) MIRREIT BT
&, 73 (minutes) DIBEZ30[CHRETE D] SV DHUEE
DT MEmEINTRIRTES. A D, G (lobaD,
F (uture), FHRIBEBEIT THD. OB L)
DR FEES), DDENNICHRESNDIKEIC
(minutes=30), INTHONXLED (ABES), INT
DREDS (CEES) NOREVURTHDICERT.

AGF (minutes=30)

EFILIRAEZTEM T SRICEB LD DIRER DR
HELOMRINTHDN, JOTSZVTI—RULAR
IWTETIIRBZERSSILWET UV TR TERL
ERLVEEDHD. I—RUNILTIEIEERLE DL
DRFEEREBVNDCECIVET UV TEETOR
SEESSICHRIEIDCENEZSND. EXRICHLE
TIVEBRTHY, COUNILTETIVERAZITIVES
MMREESNNIE, BT IVEBICERY A3 VRY, MK
SNEITOTSARELV. sz TO0TS5 ALY
EETIVOLREHADBNDT, WEREBIRIENT
BEIC3D. CNIE, —BOHMRETIVREEEZ DL
ATED. BRETIVREC[INEBERY X T LATBR
SRICEO>THRY X TAICEL, BRI RTLEREK
DIHETETIRAT D EICEL DT, TOREERDY
2T LERFT DIHETHD.

FEH

AT, HHLAHY I DI TREFTEDEBE
WdEEEIL, RBRDODRAREFIECLT, HHlHY
IRDIPEETIVHEICTREIDDIEE T IND b
BEYEIVRILR EDRNERDHRDSHENLE. ]

8 45575 IEHMILIE 200457

FEDO MDA TIEPIMA S PSMDEBH PN ERD>TND
B EOAOLBAELITTCHAESOITRERRI DL,
[EFIVOEREETIVEOER | MEFHLEFEEEL
THSRILTES. 25938, BLOETIVOREDEE
m—L, ETIVEAOERBAIZERT ILEHDEE

m—INld, BERERZBEFETETINTERNNESE
Z2DEBERTHD. EFI/IVHREREROREBECICH
Y, MDA[FZDEnRESZD. £, TFI/VIKEIR
HKOEZHhZE—MRILL EHEN1980FR NI TICHE
79 3. Neighbors|Z & 5 CIRZE &M/ Draco'” T#Hh 3.
Draco CAZRZDENELRICL L DEVNDEZILE
EOTVE., AR THINTELELDIC, EFILIREIFEFR
EEIRIBICE, PRROMEEYIOTSLEER £
FIVRA, RECWHETIDTSIVISEOMARTES
DNTEERINARENLRSD. UMLESEEL TRHREL
DOHY, SBRCOHAMEETITXIRIINDTIER

WhHEBnNn2a.
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A technique for constructing an extensible MDA model compiler based on aspect-oriented mechanisms is
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- subject: Sting
- name : String
- message ; String

-messagelD :int
- tate : Date

- subject : String
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- message : String

MessageProfile

- mesgagelD :int

+ petessagelDd :int
+ gethessagelDO : void
+getDate( : Date

+ setDatel) : void

+ getBubject( : String
+ setSubject( : void

- date ; Date + getharmed) : String

- subject: String + gethlarmer) : void

- name : String + gethessane() : String

+ sethessage()  void
1 MDA
2.1. PIM
PIM Message MessageProfile
PIM date
PIM
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@ << CM >>

merge-message-classes

message-classes : class
{ Message || MessageProfile }

merge-message-classes [message-classes]
. merge-by-name
{ PostMessage }

<aspect name="merge-message-classes' type="CM" >
<pointcut name="message-classes" type="class">
Message || MessageProfile
</pointcut>
<advice name=""merge-message-classes"
type=""merge-by-name"*>
<ref-pointcut> message-classes </ref-pointcut>
<advice-body>
<element> PostMessage</element>
</advice-body>

</advice>
</aspect>
2 AspectM
4.2.
AspectM
XML
PIM PSM 1) XML
XSLT XSL
Transformation XSLT
Java 2) XML
1) PIM
PSM
XSLT
o.
AspectM
PSM
1
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NE CM JPM
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weaving

Aspect]
call(* *.set*(..)) set
(before/after)
(around)
call(* *.set*(..))
set

Aspect]
Aspect]
mode

public aspect CheckMode {

pointcut modeOperation() : call(* *.mode*(..));

before() : modeOperation() {
//
}
}

call(set*) &{
etX(X);

S
setY(y);

4. AOP AOSD

Early Aspect

AOSD Aspect-Oriented Software Development
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A MDA Model Compiler Based on Aspect-oriented Mechanisms

Satoshi Murakami Shinji Sano Yuusaku Maeno Naoyasu Ubayashi
Kyushu Institute of Technology, Japan

Model-driven architecture (MDA) aims at automating software design processes. Design models are divided
into platform-independent models (PIMs) and platform-specific models (PSMs). A model compiler transforms
the former models into the latter models automatically. We propose a method for constructing a model compiler
based on aspect-orientation, a mechanism that modularizes crosscutting concerns. Aspect-orientation is useful
for platform descriptions because they crosscut over many model elements. A modeler can extend model
transformation rules by defining new aspects in the process of modeling. In this paper, an aspect-oriented
modeling language called AspectM (Aspect for modeling) is introduced for supporting modeling-level aspects.
Using AspectM, a modeler can describe not only crosscutting concerns related to platforms but also other
kinds of crosscutting concerns. The contribution of this paper is to show that a model compiler can be actually

constructed based on aspect-oriented mechanisms.
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</ownedElement>

</ownedElement>

<ownedElement xsi:type="asm:Class” name="Message” >

<ownedElement xsi:type="asm:Attribute” name="subject” multiplicity="1" initialValue="" />
<ownedElement xsi:type="asm:Attribute” name="name” multiplicity="1" initialValue="" />
<ownedElement xsi:type="asm:Attribute” name="message” multiplicity="1" initialValue="" />

<ownedElement xsi:type="asm:Class” name="MessageProfile”>

<ownedElement xsi:type="asm:Attribute” name="messagelD” multiplicity="1" initialValue=""/
<ownedElement xsi:type="asm:Attribute” name="date” multiplicity="1" initialValue="" />
<ownedElement xsi:type="asm:Attribute” name="subject” multiplicity="1" initialValue="" />
<ownedElement xsi:type="asm:Attribute” name="name” multiplicity="1" initialValue="" />
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<ownedElement xsi:type="asm:Aspect”

</ownedElement>

</ownedElement>
</ownedElement>

name="CMMergeMessageClasses” joinPointModelType="cm”>
<ownedElement xsi:type="asm:Pointcut” name="messageClasses” joinPointType="class™>
<ownedElement xsi:type="asm:PointcutBody” body="Message||MessageProfile” />

<ownedElement xsi:type="asm:Advice” name="mergeMessageClasses”

adviceType="mergeByName” pointCutName="messageClasses” >
<ownedElement xsi:type="asm:Composition” margedClassName="PostMessage” />
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<ownedElement xsi:type="asm:Attribute”

<ownedElement xsi:type="asm:Attribute”

<ownedElement xsi:type="asm:Attribute”

<ownedElement xsi:type="asm:Attribute”

<ownedElement xsi:type="asm:Attribute”
</ownedElement>

<ownedElement xsi:type="asm:Class” name="PostMessage”>

name="subject” multiplicity="1" initialValue=""/>
name="name” multiplicity="1" initialValue=""/>
name="message” multiplicity="1" initialValue=""/>
name="messagelD” multiplicity="1" initialValue=""/
name="date” multiplicity="1" initialValue=""/>
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<xsl:template match="asm:Package”>
<xsl:copy>
<xsl:element name="ownedElement”>
<xsl:attribute name="xsiitype”>asm:Class</xsl:attribute>
<xsl:attribute name="name”>PostMessage</xsl:attribute>
<{xsl:apply—templates/>
</xsl:element>
</xsl:copy>

<{/xsl:template> Y—2RXa—FKA
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<xsltemplate match="ownedElement[@xsi:type="asm:Class']”">
<xsl:choose>
<xsl:when test="@name='Message'">
<xsl:apply-templates mode="merge-by-name”/>
</xsl:when>
<xsl:when test="@name="MessageProfile’”>
<xsl:apply-templates mode="merge-by-name”/>

</xsl:when> Y—A3—KB

<xsl:template match="ownedElement[@xsi:type="asm:Attribute’]” mode="merge-by-name”>
<xsl:choose>
<xslwhen test="compositor:isAttributeExist(string(@name))” />
<xsl:otherwise>
<xsl:copy>
<xslattribute name="xsi:type”>
<xslvalue-of select="@xsi:type”/>
</xsl:attribute>
<xsl:attribute name="name”>
<xsl:value—of select="@name”/>
</xsl:attribute>
<xsl:attribute name="multiplicity”>
<xsl:value—of select="@multiplicity” />
</xsl:attribute>
<xsl:attribute name="initialValue”>
<xsl:value—of select="@initialValue”/>
</xsl:attribute>
</xsl:copy>
</xsl:otherwise>

Y—ZXa—kC

<xsl:element name="xsl:element”>
<xsl:attribute name="name"”>ownedElement</xsl:attribute>
<xsl:element name="xsl:attribute”>
<xsl:attribute name="name” >xsi:type</xsl:attribute>asm:Class</xsl:element>
<xsl:element name="xsl:attribute”>
___<xslattribute name="name">name</xslattribute> _____________________
L __ <xslvalue=of select="ownedElement/ownedElement/@margedClassName”. />
</xsl:element>
<xsl:element name="xsl:apply-templates”/>
</xsl:element>

</xsl:element> Y—Z3a—kD
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A Context-based Product Line Approach Using VDM++
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This paper proposes a product line development method that takes account of contexts
of embedded systems. Most of current approaches focus on only system configuration. So,
unexpected faults might be embedded in a system due to the configuration of the system and
its contexts. In order to deal with this problem, this paper provides a method for constructing
a product line composed of system lines and context lines. We show how to describe product
line specifications using a formal specification language VDM++ and how to validate them.
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Fig.3 Specification descriptions for an electric pot
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A.1.1 SYSTEM-SW-controller

class Software

instance variables
heater : Heater;
thermistor : Thermistor;
liquid_level_sensor : LiquidLevelSensor;

operations

public

Setup: RealWorld ==> ()

Setup (realworld)
(heater := new Heater();
heater.Setup(realworld) ;
thermistor := new Thermistor();
thermistor.Setup(realworld) ;
liquid_level_sensor := new LiquidLevelSensor();
liquid_level_sensor.Setup(realworld) ;

’

public

Boil: () ==> ()

Boil() ==

while thermistor.GetTemperature() <= 100.0 and
liquid_level_sensor.IsOn() = true
do heater.0On()

pre 1liquid_level_sensor.IsOn() = true

post liquid_level_sensor.IsOn() = true;
end Software



A.1.2 SYSTEM-HW-heater

class Heater
types
Switch = <0n> | <0ff>;

instance Varlables
sw : Switc
realworld 11qu1d : Liquid;

operations
public Setup: RealWorld ==> ()
Setup(realworld) ==
realworld_liquid := realworld.liquid;

public On: () ==> ()

On() ==
(sw := <0n>;
realworld_liquid.AddTemperature());

publlc 0ff: () ==> ()
) == sw := <0ff>;
end Heater

A.1.3 SYSTEM-HW-thermistor

class Thermistor
instance variables .
realworld_liquid : Liquid;

operations
public
Setup: RealWorld ==> ()
Setup(realworld) ==
realworld_liquid := realworld.liquid;

public
GetTemperature: () => real
GetTemperature() =
return realworld _liquid.GetTemperature();
end Thermistor

A.1.4 SYSTEM-HW-liquid-level-sensor
class LiquidLevelSensor

instance variables X
realworld_liquid : Liquid;

operatlons
publ
Setup: RealWorld ==> ()
Setup(realworld) =
realworld 11qu1d := realworld.liquid;
public
IsOn: () ==> bool
IsOn() ==

return realworld_liquid.GetAmount() > O;
end LiquidLevelSensor

A2 ODO00000OO0DOOOODOOO
A.2.1 CONTEXT-atmospheric-

air-pressureplace
class AtmosphericAirPressure
ty
Ktmosphere = real;

instance variables
protected atm : real;

operations
public
GetAtm: () ==> real
GetAtm() == return atm;
public
SetAtm: real ——> O

SetAtm(a) == =
end Atmosphercherressure

A.2.2 CONTEXT-atmospheric-

air-pressureplace-normal

class NormalAtmosphericAirPressure
is subclass of AtmosphericAirPressure

instance variables

iny atm_= 1 L
end NormalAtmosphericAirPressure

A.2.3 CONTEXT-atmospheric-
air-pressureplace-high

class HighAtmosphericAirPressure
is subclass of AtmosphericAirPressure

1nstance variables
iny
end nghAtmospher1cA1rPressure

A.2.4 CONTEXT-atmospheric-

air-pressureplace-low

class LowAtmosphericAirPressure
is subclass of AtmosphericAirPressure

instance variables
iny atm <
end LowAtmosphericAirPressure

A.2.5 CONTEXT-liquid

class Liquid

instance variables .
protected aap : AtmosphericAirPressure;
protected boiling_point : map real to real;
protected temperature : real;
protected amount : real;

operatlons
publ
GetAap () ==> AtmosphericAirPressure
GetAap() == return aap;
public

SetAap: AtmosphericAirPressure ==> ()
SetAap(a) == aap := a;

ublic

etBoilingPoint: real ==> real
GetBoilingPoint (atm) =

return boiling_ p01nt(atm)
public
GetTemperature: () ==> real
GetTemperature() == return temperature;
public
SetTemperature: real ==> ()
SetTemperature(t) == temperature := t;
public
AddTemperature: () ==> ()
AddTemperature() ==

if temperature <= boiling_point(aap.GetAtm())

then

temperature := temperature + 1.0

else
(temperature := b0111ng _point (aap.GetAtm());
amount := amount - --- evaporation

re
P temperature <=
boiling_point (aap.GetAtm()) + 10.0
ost
P temperature <=
boiling_point (aap.GetAtm()) + 1.0;

public

GetAmount: () ==> real

GetAmount () == return amount;

public

SetAmount: real ==> ()

SetAmount (a) == amount := a;
end Liquid

A.2.6 CONTEXT-liquid-water

class Water is subclass of Liquid
operations

public

SetBoilingPoint: () ==> ()

SetBoilingPoint () ==

b0111ng oint :=
? -> 100.0, 0.53 |-> 85.0};

end Water
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Verification of Weaving Based on
Extensible Aspect-Oriented Modeling

Yuusaku Maenol Naoyasu Ubayashi
Graduate School of Computer Science and Systems Engineering
Kyushu Institute of Technology
Fukuoka, Japan

Aspect orientation can separate crosscutting concerns from primary concerns. It is important
not only at the programming-level but also at the modeling-level. We previously proposed an
aspect-oriented modeling language called AspectM and a model compiler that supports AspectM.

In this paper, we propose a mechanism that verifies the correctness of aspect weaving processes.
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