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WA MDA BEHTOFRRIZE Y, UML 567 1S T 55 iE~OL B3
HEbHOTEY, kv OCL(Object Constraint Language) 75 JML(Java
Modelling Language) ~DOZEHEHEM bW I o205 5. HEKRIFSETIXZ OCL 76
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On Implementation and Evaluation of
a Translater from OCL into JML

K1yoyUkr Mrvazawa ,1 Kozo Okano f!
and SHINJI KusumoTof!

In recent years, MDA techniques have been strong developed, thus transla-
tion techniques such as translation from OCL (Object Constraint Language) to
JML (Java Modelling Language), as well as UML to some program languages,
have gained a lot of attention. Past researches on translation from OCL to
JML often pays little attention to collection features, especially iteration. Our
research group has proposed a method to overcome such the problem by using
Java method templates and implemented a tool. In this report, we present the
new translation rules, how to translate nested iterate, as well as implementation
of the tool and its evaluation. In this evaluation, we compared execution time
of the JML runtime assertion checker using the JML automatically generated
and handwritten one. Both of them are 1ms. In addition, execution time of
OCL-JML translation is about 20ms.

1. T C &I

OCL(Object Constraint Language)® 1% UML FLaftlcxt L, & 5 ICREMICMEE IR 217
)T OIZRF SN EFET, OMG IZ X » THEEL STV 5.

&0 FEEWE TORKIEEEEFELS LT, Java 7'v 7T Ak LT JML (Java Mod-
eling Language)? 2M2R &N T\ %. JML, OCL & %12 DbC (Design by Contract)® @
BERICESE I T ARA Y v FOMKRE B XD Z LN TE 5.

JT4E MDA (Model Driven Architecture)® BIEHEFORREIZL Y, UML 7670 r 5
DEFEA~OEBEAFHIER 2 HVTW S, UML 7 7 Ak 5 Java A7V hrra— R
HEBAER S 2 H RSOV TET TR TS < OFEMER SN TR Y DY, HBEk
V=L EMF 7 L— AU —27 %\ Eclipse 75 74 72 EOBTABESA TN,

-J OCL 5 JML ~DOZEH#2 ST iE Hamie 73 30E) 12360 THESCEHUR 112 S0
7= OCL 725 JML ~DOZE#HEZRE L TH Y, Rodion & Alessandra H 723 LY 1230
T, Hamie OFFROILIEL Y — L DOFEEL R LTS, £7z, Avila 523K 12 TR
TN LIZONTHEEZ R LTS L0, WDk Collection DR A 43T
HY, iterate DXIEN —HOFEFIZKIE L TNDHDHTHS. LiL, iterate (TIK< AV
LNAHHATH LD, METREWELELEZOND.

FEHEOFRT 297 v —71%, OCL stk pMms iz 7 ARk LT, JML ftili~
DI A BARIICHRR LMY, R 21T - 7212 AR CIseik ) ci#sms A+
DT REFEL, NIRRT EREZIT 7.

VIBE, 2. THERICOWTHE, 3. T TIRR L FEL @R AR+ 7o 72 aico
WTE~ 5. £ L T4 TEECHOWTES, 5 CREICOWTERN, 6. TELDD.

2. # &

Z TR L e DRI & BEMFSEIC DWW C BRIt D .

2.1 OCL

OCL(Object Constraint Language) & UML €7 /WZxt L, & DICFERNCHEE R &2 1T
ITOITRFTEINTFFETHY, UML & FEERIZ OMG IZ X » TiEE(LEN TWS. UML
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TIE, FERHTETANRED LI ITHESNDLNED, LV oldbletflaeRIT LN T
V. DX RMEERT 5729, OCL BEAINT.

2.2 JML

JML(Java Modeling Language) I%, Java ® XY v FRA 7 V=7 MIxt L THIZRT
B 2EFHETH D, IBRICBWTIT Java OIGEZBEIE L, FI0FE THRIER LW
Ffo. Fio, fikid Java a2 A 2 PRI TE 2720, 7077 LAORE, a3/ LR
FATIZEED 2.

JMLZIE, =— FIATRAC IML RRIER LW e F oy 742 JML 724 L7
P—varFxyH (LLF JMLrac) X, JUnit HOT A M —RADRAT L K R0T A b A
Yy K& BB THIT 5 IMLUit'™, IML fIcxid 2 Java 70 7 5 AOFEEDIE L &
T A Yy FHEALCHIMA CTX % ESC/Java2 72 K, 22— FOMGEEZ IR T 572D Dff~
Y= ABRPR—=FINTND.

23 EEMRE

UML 738 JML ~DZEH#HIZSWTIE, Engels 50 3CH) % Harrison 5 0SS %123
WTERINTWDD, 2325 LT, UML ETOMERO RS R E£4%41T 5 OCL IZBE
HERDBAEFHTHS. Hamie 130D 123500 THESITZEHIIEIZ S - OCL 725 JML
~OLEWIEEER L TS, Rodion & Alessandra HI133CH® %312, ST 12k TR
KIS T d o 72 Tuple B<° Collection B DR O—HIZ BT 2 EHEAIREL, Y — L DE
AR LTS, Avila SO 128V T, XY 1BV Tv vy v 7 &z OCL &
JML @ Collection BDFER AW L, KV FERREMREITI T4 77V 2EL, Ltk
DOFFHEICDONTER LTS, LnLAadnb, WThoFiED Collection L— 7 HE O H
The b AR 2R TH 2 iterate HAEA~DXENA AR+ TH D, RIT iterate HFE D BAK
Bl L ZDOXRIEDOEE L SIZHOWTIR 5. iterate JEFIEL, 513 ThH x b7z % Collection
OFTRTOFERICKH L THVIRLETTHENVIHETHS. BEpELT, KX (1) ok
IIMBEANZEZT OND. iz Ly v a v students 5 score 73 70 LA EDOHETE % i
LicaLyva v BRTHAEZERT .

students—> select(score > 70) (1)

JML < Java [Z3 T score > 70 & W o 72 OB 5SS HE ST 67 Ed:
SHIETHZENRTERNEWIMBEARSH S, FlziE, X (1) ZxtL, *ET 5 Java A
Vv K select(exp) & HE Lic¥f, OCL XN THZ HALDFIHK score > 70 73 exp & LT
Hz 5652 812720, select OFHlIIREOD 1 B L2FHTE LT, LR, L—T D7z NZERY

V20 IR LR S 7eu.

SCRRYY Tl 2 DA — FHEEICHIGT D Java A Y v RERET S 2 LTI ORMEL MR
WD L ERELS. iterate HAILT —F _X—R 2T T 582 L, IR HOBR
HEATH D=0, ST X2 OBEBEOEBICKIET 57 LT Y X LER LI E V) HT
AHTHD. LaL, D TIREMARRZREZEEE TIIRLTE LT, AREN5 IML
NEAMRBLDOTH DL Vo TZEHIlIA 72 STV V.

AT TIIEHUCEE LB A VW2, KV EERER T o2 AZREL, 0Tk A
% T UML = OCL O AJE4373 5, JML 2 L7 Java 20— R&HHT 255 T
HY—ELTEETLZZLICED, FIAFICAEE G525 EZENE LTWVS.

3. iterate BEHEDEBRAE

ZOETIE, ETIERY TRE L7 iterate HEOLEMFIEICOVTIERS. KIS, X
WD TR RIS T A Yy FOBIEKOFIM L iterate BH O AT ~ORIEICD
WTHRR% . H&#%IZ, Collection D—EDFHEE %, iterate HH & A=A TRET D &
T, OCL-JML £S04 Z ) B & 25 ROV TR D,

3.1 iterate HHMDZEH

iterate A DZHUTIROBEIZ LV, B/ B TIPS TE R0,

o iterate HE OFIHUTIFIFMED OCL X Th Y, HMECERmE T H2DI1E, £

HREDEFEL IZBWT, L DIEEROBINRFEMEENAMLE L 2D,

e JML X Javal.6 I3Z D L 5 7t &2 HHAVICIT YR — B LTz,

SCHRMY T, terate BALICHISE LTH A BID OCL RAFHET 5 AV v K &2 by
WAERL, IMLETZDOAY vy FORVEEZSIT 52 & T, MEEMICZ ORBEICE G
D HEER L.

iterate A O XTI, c1—>iterate(e;init | body)) TE I, TERREND A Y v R
10X5127%2%. p() 1FBIEORE Java MU EHS 2B AR L, res & Ty IZENE
U, init NCERINIZERAL EMERT. 2, Thide DRERT.

HBEBIE LT, iterate [l (2) B A Yy REERT LI EEEXD.

c—> iterate(e; acc: Integer = 0 |
if e = ‘ocl’ then acc + 1 else acc endif) (2)
acc: Integer = 0 728 init IZxHE LTHY, p(init) 1T int acc =0 & EFKT D, FERIZ, ife=
‘ocl’ then acc + 1 else acc endif 73 body WZ*HiE L THE Y, p(body) iX (e.equals(“ocl”)?
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private 71 mPrivateUseForJMLO01() {
p(init);
for (T2 e: p(c1)){

res = u(body)}
return res;

1 iterate AV v I
Fig.1 iterate method

private int mPrivateUseForJML01() {
int acc = 0;
for (String e : ¢){
acc=(e.equals(“ocl”)? acc+ 1: acc) };

return acc;

K 2 Java ZHif% O iterate AV v K
Fig.2 iterate method after Java translation

acc+ 1: acc) L EFRT H. 1D reslifacc IZEEHZ HND.

T2, iterate A (2) MHAERINDAY v RiX, HM2127k5.

3.2 iterate EHEDANTF

3.1 Hi TR A3 OHIETIE, iterate BB AN TIC/oTo L FICIEL AR TX
2N, Bz iterate THEA (3) @D, c2—>iterate ~ MBLEHAINDZ A Y v NI 3 D L H
WKRIND., ZDAY Yy FANTel [FESINTNRNDT, ZRTE 0.

c1—> iterate( el : String ; accl Integer =0 |
co—> iterate(e2 : String ; acc2 : Boolean = false |
if el = €2 then true else false endif)) (3)

E7z, R OFETIEA Y v RNTHER SRS EERITIET 4 —/L RERDO R LovEE
LTHELT, IMLFEALDAY v FOFIBOEREFATHZ ENTERY. ZoMEE
fRRS H72%0, IMLAFASED A Y v FO5 1%L, KT % iterate I LV b B TER
NI=ZEH D4 /i & % mPrivateUseForJML() # Y v Ro5$& LCHIH L=,

private boolean mPrivateUseForJML02() {
boolean acc2 = false;
for (String e2 : ¢2){
acc2=(el.equals(e2) ? true : false) };

return acc2;

3 AT iterate JHFLZ 2 L 7o/ H
Fig.3 result of the translation of nesting iterate operation

3.3 Collection JEE D%k

Z OHITIE, Collection [EE O —¥#B % iterate HE & W - UTEH 425 Z LITOWNTHR
%, iterate HE & H\WCHRBELTE % Collection A D2 1 ITRT. TN DHDEB
X OCL OEHRED TEHREN TS 720, OCL-JML O ZY4M% OCL EHEICE
NHEZENRTEDL LN ANPFEATHD. —FHFRAE LTI, iterate IZXHIET H720HD A
Yy RRELIFAESND =0, A&z IML OR[FGMEMET 45 2 En%Fons. 2
ORIEOfRED: & LTIy — /L F28EIZ, Collection JEH % iterate 2 AV TRILT 545
G LRWGEEOH G OEBIIHETEDLLIICT DI ENBEZLND.

% 1 Collection-Iterate xfiin
Table 1 correspondence table of the collection and iteration
c1—>exists(ay | az) = c1—>iterate(
ay; res : Boolean = false | res or as)

¢y —>forAll(ay | as2) c1 —>iterate(

ay; res : Boolean = true | res and as)
c1—>count(ai) = c1—>iterate(
e; acc : Integer = 0 |
if e = a; then acc + 1 else acc endif)
c¢1—>isUnique(ay | a2) = ¢1—>collect(ay |
Tuple {iter=Tuple{a;}, value=az} ) —>
forAll(z, y | (z.iter <> y.iter)
implies z.value <> y.value)

ci—>any(ay | az) c1—>select( ay | az)—>asSequence()—>first()
c1—>one(a; | a2) c1—>select( ay | az)—>size()= 1

c1—>collect(ai | az) = c¢1—>collectNested( a; | as)—>flatten()
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FEICIR 5. £/, OCL 76 JML ~OEHMAIO—HE2E#ET 5. KiklZ, iterate D

= S
= = ANT 72 EITHIET B0, EDOX D IT iterate 1[EHEZH 5 JML ORESURZ JE8E L 72 h»
O CIREECE L TREIOER NS, K4 =LA TR, O —/UTERKEIIC IZOWTHERD . ZALSADFIEICONTIL, XD LEEONETH L0, BT 5.

Eclipse D75 74 & LTHETLZL2EZ TV, 4.1 OCL #EXBEHmaEnxEE
A — X OCL ORESCHATRIZ, FEMZR B RZMINT 52 L2k, JML ~DZ4&H OCL HESUHRMT 2R D 3235121%, ANTLR 2FH9 5. ANTLR 1% LL(k) #3CH#ET 2 A

ERHIZ LT, T2 T OCL MSUEMTEs DFEE L, ZAUTHRUERZ (T2 Z &£ 1To0nT ToRESCRRATRR A BV — LV Th D, MU Es O IS8 L LT Java 28— ML THR

__________________________________________ 0, RESCRRNTRR & FIR IS AT R T D Z e D, Y= VBROEE R LEE 52
" UML Class Diagram > / OCL Constraints LRTX 3.

SOk (cHBE & TV D OCL @ EBNF (3, B L7 SERE R E V7= b 0385
GENTEBY, £-MAEESHELRE /e & O30, HE OB RNE O HA XL L T
7o, #® EBNF # ANTLR IZAILTh, MUt Snighrotz. 22 CTEF
FHEERREL, EFRRETAIY X M- CEFRRERE L. S bigm™® %

constraints

constraints

pmmm————————
ammmmm——————
. -

/

............. 1

| -
J_/
—

- ~ 2B, KL TOIEECEIA O 2 EBNF (S35 2 & TRESURITER & )
— T F5z EmTEL.
OCL parser 42 B # W
e ZOEITIE, MSURITECBUE AT 5 2 IOV TS, Zo0A4 7 V=7 hid
@ FfETH D Z &2l A2EFICBE LT, OCL TIHMEEOTIZBWT ‘= AN LND A,
translator JML TREAT —# MO KEzIziE ‘== BAV bR, BRI equals() # Y v KA
@ML ST bid. BHEELL FATT 5720I00F, UKD ) — RBREHOHAOR 2R LT h
Y [ESASAAN
ANTLR /=429 % OCL HiBHESCRD / — RITREWEZ Rl ie 0T, /—R 7
il TAEPETHZ E TR L. EE L — Rk, LR 3 o0E#aHoZ LT 5.
e token: JEH T, feature £, #&Ufi token 7 &
Synthesizer | o type: H% ) — FOEAAKICKT B
L Eclipse plugin ). e children: ++/—RFU X |
o flag: #0 AN Undefined MYV H2HATHH L EZRT T T/
@ F72, UML ®a> 7 %A ME#REED7-DIZ, ANTLR /R—4 %4558 L C UML fF# A5
Java Skelton BENTEXMI 77 ANVEASTELHEIIC L. 20 XMI 7 7 A /Wi, Eclispe UML 7>
with JML SHASHIEbOEEHNT S, XML 77 A b, B W4 23— L LTE0EL %
4 VA 9 Map Z1ER L, OCL #ECAICEME: - A BN/ L &, Map oM AZ TG 2.
Fig.4 Tool Overview BRI OCL OAEHEER Y, BEA 2 X —L L URA DAL 2iRT Map 2 1EKT 2D Z &
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CHRIHERR & FTRRIC L7z,

%72, UML X JML Tix#fas £ 37 & LT byte, short, char, int, long, float, double
LWV oA ERSIN TV DA, OCL TiE Integer 1 & Real D 2 FIHO A LOVEFR
ATV, Integer, Real OEA & b, ERITER SN TWRW2®, KFE T Integer Y
1% int 412, Real Bi% double BUZSHn &E7-. &REHOBHHEIZHIBEAE 5 2 72\ =d, OCL
Tl LTV 720 long X float 72 & OMHER R & FFM AIREIC L7, R L 2B OFHmIL,
JML oD EHE— L7z, Bz, byte + short ORI int, long * float OFFARR X
float 78 & TH 5.

a—PEFHMOBHEGICE L TIE, OCL OEHEFICHL, ‘=",‘<>’, ocllsUndefined(),
oclIsKindOf(), ocllsTypeOf(), ocllsNew(), oslAsType(), oclInState() IZkfI5T 5.

OCL EFRETER STV D OCL WS BITC A S e RBIDEH G203,
ZD &9 IRAREE 72U Java ° JML CEEAR R 22D, FiskaL, a4 n
=l 1 P S N A Oyl

4.3 OCL-JML Z#2#R8|

Y TRE# Sz OCL-JML OSSO —#% % 2, 3, 4 TRT. XS ok
IRV, OCL s IML R~ AW O£ E p THE X TW5. a; I Integer, Real,
Boolean OEE DAY, ¢; iX Collection BIDEE DRI ZFK LT 5.

F77, ST ISR 72 o BRI IS ER L. OB BBIZE S
R

4.4 iterate ® JML HZREXK

iterate D AN F-RIRALE A Y v ROFIBEOBRITKIET H 7%, CHK'? TR LIoESOR
PR L, X0 EZL<oEwmER LA L oI L. BRI, ATHAY vy RAEL—
c—FR&L, 20/ —FRIFKRO 8 ODIFERE T/ — U XM ULTRRHTS. 1. 515E
W OFASEA Y > FOBIEY R b & EEO iterate TEFRINTZELR) , 2. BV HEOR, 3.

® 2 HERO p TR

Table 2 p translation table of the numeric type

p(ar = az) = plar) == p(az)
wlar > az) = plar) > p(az)
p(ar < az) = p(a1r) < plaz)
ular >=a2) = plar) >= p(az)
ular <=a2) = plar) <= p(az)
wlar <>az) = plar)! = p(az)

% 8 Collection F D p 25
Table 3 p translation table of the collection type

p(cr=ca) = p(cr).equals(u(cz))

pn(er>cea) = p(cr).containsAll(p(c2))&&! (1) .equals(p(cz))
(e <cz) = p(c2).containsAll(u(c1))&&!u(cr).equals(p(cz))
u(er>=ca) = p(er).containsAll(u(ez))

pu(c1<=c2) = p(c2).containsAll(p(cr))

pler<>c2) = lup(er).equals(p(cz))

% 4 Collection HED p ZHiFk
Table 4 p translation table of the operation of the collection type
ji(e1—>size())
p(c1—>isEmpty())
p(c1—>notEmpty())
p(c1—>excludes(ay))
p(c1—>count(ay))

p(c1).size()
n(c1).isEmpty()
'p(er).isEmpty ()
p(c1—>count(ar) = 0)

p(c1—>iterate( e; acc : Integer =0 |
if e = a1 then acc + 1 else acc endif))

K5 HICER L p B
Table 5 new p translation
ay.oclIsKindOf(as)
ay.ocllsTypeOf(az)
a.ocllsUndefined()

n(asz).class.isAssignableFrom(p(aq).getClass())

p(a1).getClass().equals(p(az))
pn(a) == null

pinit), 4. A TV —8E8 e DB, 5. 4T L —2 K e DEHAL, 6. a7 > a VEHD
A, TR0 L A BB, 8. p(body)

Bz 1, iterate [HE (3) @, c2—>iterate ~ % JML 22195 &, mPrivateUseFor-
IJMLO2 Z/v— |k /—R& L, RO 8 SOMEHAZE AT IML EMHIAB &N 5. 1.
int acc, String el, 2. boolean, 3. acc2 = false, 4. String, 5. €2, 6. c2, 7. acc2, 8.
(el.equals(e2 7 true : false))

5. #

51 %A %

X 5 CRITEEEHET 25 A0 UML 27 5 ARIZH LT OCL 2L, iz T-7-.
AR OFHICIE, Storage 27 7 A ® checkStockSatisfied() A >~ » K (X 6) 12X LT,
70 OCL ZfmL7-. ®51%, Fx OBF%EZ L—7DilEDHZY CfEK L7 UML T

(© 2010 Information Processing Society of Japan
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ReceptionDesk Storage
LinkedList containerList
LinkedList allltemList

LinkedList requestList
Storage storage

deliveringOrder()

deliveringOrd
eliveringOrder() checkStockSatisfied()

receptNewContainerltem()

receptRequst() informEmptyContainer()
1 registContainerltem()
updateAllitemList()
1 1
Request
String itemName
int amount __ltem Containerltem
StockState requestState String name Stri tinerD
Date receprtionDate int totalAmount 4 | String containeri
Customer customer checkStockSatisfied() LmkedLlst_nelest
Date carryingDate
resistAlreadyDelivered() -
resistShortageStock() shippingltem()
1
1
Customer StockState
gtfing name DELIVERED
ring address
String zipcode SHORTAGE
N SATISFIED
informShotageStock() WAIT

B 5 {EREHEY AT L0 UML 77 2K
Fig.5 UML class diagram of a Stock Management System

HY, IML Z#HVTHIEShTW5.

ARGOFHI T, ST oL 7= F#E 0 JML &, ARV —L%& HNT OCL 7>
b EBZER L7 IML OSEIZOWTEHMET 2. SEIZLL T OB GREHET 2.

(1) FEXZD IML RIUKIL, EOREITSIT LD
(2) JMLrac O FTHENEL 22 572007

ARG C JMLrac & WAL, WD 3R THDH. 1. iterate ZEM LI A Y v RiZiE
Vo3 for IAAEAIND. 2. for XON—TEEGZE L TF zy 7 TEDH Y — /I T
SMTAFAEL 72\ 3. IML Rk O B OFM Ak E LT, MEEMTENEBIR R i & IR T
5.

7235, checkStockSatisfied() A ¥ v Rid, BB LI-fEdn O3 EEITAREIZH 2 fFdn
DOEEL Y VRN EINETF =y 7 THAY Y KTHD. HKMIZIL, A (Storage
7T A) BNEX (Request 7 7 A) %725, BXICEHEENTWDHREM (Item 7 7 &) &
[ CARTORE 2, BENFFOMM Y X hoyb BT, BRRICIEST & [F US4 2 R omim s
HIUE, FEmOFRERE (r.getAmount()) & fEE R (item.getTotalAmount()) Z Hifg L, %
EREO TNV IE true, %1 false #iK9™. £72, BEICETEE UREMLNTEEL

public boolean checkStockSatisfied(Request r){
Iterator i = allltemList.iterator();
while(i.hasNext()){
Item item = (Item)i.next();
if(r.getltemName().equals(item.getName())
&& r.getAmount() <= item.getTotalAmount()){

return true;

}

return false;

6 checkStockSatisfied() # Y v Rk
Fig.6 implementation of the checkStockSatisfied() method

context Storage::checkStockSatisfied(r : Request)

pre : not r.ocllsUndefined|()

post: result = allltemList—>exists(i : Item | r.getltemName() = i.getName()
and r.getAmount() <= i.getTotalAmount())

B 7 AJ; OCL X
Fig.7 input OCL expression

T AUTEE S T false 23K T

AT S OCL (K7) 1%, checkStockSatisfied() A Y v RBFATINDHHIHRE LT, &
XA null TRWZEEF =y 7 L, AV y KRBT Lz & &2, TRENIZHEST SR UM
RS D NOTOREROFERNAENOERE LY b0 ) FfE 2073 Rafm T
ETDNED] 3, UF—ENDHTEERLTNS.

52 ERRIH

AR OFHETIX, JMLrac (2 JML4c # 5. JML4c 1%, AR iterate A Y~ K TH
HALTW5D Javal.hb DHLIE for LY =3 U 7 A|Zxs L7z JMLrac T&H Y, JML &40
L7z Java ¥ —Aa— K& ANT5E, IML LEEOBENE T =y 7 T 5B/
FITT7 AN ERST D, ZDEITT 7 A NADETRIC, JML Tk Lz hk L B 58)

(© 2010 Information Processing Society of Japan
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% L7256, B LTSRS Z O L EOEBOERENHDENS.

FHEREE L LT, CPU I Intel(R) Core(TM)2 Duo E7300 2.66GHz 2.67GHz, A€V
1L 4.00GB, OS I¥ Windows Vista 64bit & i\ 7.

5.3 & g

5.3.1 HAShi= IML

B 7 %Y =2 R LT IMLICZR LIZfER, )8 © IML X &niz. &1 R
L7= & 912, exists AT iterate BEHRIZE S L CAHRT 572, mPrivateUseForJMLO1()
DEITAY Yy FELTHAZIN TS, mPrivateUseForJMLO1() DL, X 9 (2R
T %, O THEA SR TWS IML ik 2K 10 1R

AR —MZiE, ®10 @ 11TH & 31TH O & AT D88REE 2\ 7%, JMLrac % FH 4
HIHIzo>T, TNHOLIARETHD. £, ZROEL SOERICEBNTE, K8D1
1THEX 10 ® 24TH OXIG &, 8D 24TH L 10 D 34,5 1TH OXIEE ZHEH R
Rp L, BHEWROELSBHEfETEX 2. OCL O3, not r.oclIsUndefined() % &
FICIMLIZEHT D &, 1(r == null) &> TLEIN, r != null &I FTBROHAN
—RTCHRIEAE W E BN D, 2—FIct o C, BHOEEEEZZVEBIEICLTTHHA

requires !(r == null);

ensures \result == mPrivateUseForJMLI1(r);

8 OCL % JML (254 L 7= 5%
Fig.8 the result of OCL2JML translation

private boolean mPrivateUseForJML1(Request r){
res = false;
for(Item i : allltemList){
res = res || r.getItemName().equals(i.getName())
&& r.getAmount() <= i.getTotalAmount();

}

return res;

B 9 mPrivateUseForJMLO1() ®N%
Fig.9 the content of the mPrivateUseForJMLO1()

public behavior
requires r != null;
assignable \nothing;
ensures \result == (\exists Item i;allltemList.contains(i);
r.getltemName().equals(i.getName()) &&
r.getAmount() <= i.getTotalAmount());

® 10 FTHEO IML ik
Fig. 10 handwritten JML expression

FEEE ESETNT—ARH D EEBEXLNDDT, BHOA T L a U HEERE CREIENAN 2 5%
ETEDL)RHIEAR T LI L HHZEZITND.

5.3.2 JMLrac OE{THER

B6 DAYy RIZktL, FEED JML EARY — NV TAERR LT IML Z#ZhZEnfmL ¢,
11 ZHWT JMLrac 2547 L7122 A, it d Ims TFoy V7 B5E T Lz, ZORER
G, JML OFA T 4 FHREE L, AV — L TERLEA Y v ROEITRRICASER 220
ZERHERITE S

5.3.3 OCL-JML Z#:0)E{THRE

7 ® OCL SCARESUIRATI % B340 20ms, OCL g SOk %2 IML fiigkE SORICE
B HREEITK Ims 72572, X 5 OEFREI Y 27 A0 @M & BIET X TIZ OCL &N
LT, #600ms RETEMTEDETHD. Bt BIEEAF LT 100 lEF> & 5 72
KB VAT A ThH, F2HTERTEXIHETH L0, FRICERANTH D LHEHIT
5. Atk L0 RKBBZRFMERZIT, ZORMOEL S FMEELTZV.

6. &M=

AR CIXEEOIET DR V—T R RET5H, OCL ftdbs JML flib~ & &35
FIEEBAL, &0 bIT iterate A DLW T2 FIEEZRNT5H 2 & T, 1EEFETE
RENTWEIZTALIDIENI FRAZX L CHHTE S Z L 2R L. AR TIEZOFE
W2kt L, Rxfiis Tdh o 72 iterate D AT 72 ikt L, BHEGR<C OCL-JML £#i3 7 & B
R RE LA R LT, R RFISR AT - 7.

SHOBME LT, L0 KRHBRFMERZITS 2L 4252 TW5. ARIOERTIT—
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public static void main(String args[]){
Item iteml = new Item(”Item1”, 50); Item item2 = new Item(”Item2”, 100);

Item item3 = new Item(”Item3”, 30); Item item4 = new Item(”Item4”, 200);

LinkedList<Item> list = new LinkedList<Item>();
list.add(item1); list.add(item?2); list.add(item3); list.add(item4);

Storage st = new Storage(); st.set AllltemList(list);

Customer ¢ = new Customer(); Request r = new Request(”item4”, 400, c);
long start,stop;

start = System.current TimeMillis();

st.checkStockSatisfied(r);

stop = System.current TimeMillis();

System.out.println(” Running Time is :” + (stop - start) + ”ms”);

B11 7ALr—2
Fig.11 test case

DAY v RIiZ OCL 27k LT, BHHEZFHIL, JMLrac DFE/THED LKA 1T - 7=,
FEmxO JML &V —ATHH L7z IML OFZEICKRE RENBR SN R 720, Z Ok
FUIIEBHED NS W EBREBEO 2L LTEZOND. KIEFRFMMER TIE, T
DAYy Rzt LTOCL ML, FEXZOHELMBLZMEEZFRELZW. 2, ¥
A= FTETWARWEEZ PO GUI ofs, Hhshs IML o FittE i Eic
Y fHAT .

BEE ARWIEO IR R B &5 C (21500036) & SCHRMES TR IT &
RGO O OB FFRBFMERSL © V7 b7 = TR O b o &)
ORRIZ L 5.
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