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Abstract OCL (Object Constraint Language) is an annotation language for UML, which can describe specifica-
tion more precisely. In recent years, MDA techniques have emerged, thus translation techniques such as translation
from OCL 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, espe-
cially iteration. Our research group has proposed a method to overcome such the problem by using Java method
templates. In this report, we present an implementation of a tool of the translation based on the proposed method.
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c—> iterate(e; acc: Integer =0 |

if e = ‘ocl’ then acc + 1 else acc endif) (2)

B 1 @ init & body (2 OCL X (2) OXbSd 2843 % 4 Tix

private 71 mPrivateUseForJMLO1() {
p(init);
for (T» e: p(er)){
res = p(body)}

return res;

}

X 1 iterate AY > K
Fig.1 iterate method
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private int mPrivateUseForJMLO1() {
p(ace : Integer = 0);
for (String e : ¢){
acc = p( if e = ‘ocl’ then acc + 1 else acc endif)

}

return acc;

2 init & body (2R AEHI Y 4T
Fig.2 assignment of the OCL expression into init and body

private int mPrivateUseForJMLO1() {
int acc = 0;
for (String e : ¢){
acc=(e.equals(“ocl”)? acc + 1: acc) };

return acc;

3 Java BHE D iterate A Y v K

Fig.3 iterate method after Java translation

mPrivateUseForJML01()> 0

4 iterate A Y > KD JML 225 OO L
Fig.4 the call of iterate method from JML expression

# 1 Collection-Iterate *I&7
Table 1 correspondence table of the collection and iteration
c1—>exists(ay | a2) = c1—>iterate(
a1; res : Boolean = false | res or ag)

c1—>forAll(a1 | a2)

c1—>iterate(

ai; res : Boolean = true | res and a2)

c1—>count(ay) c1 —>iterate(
e; acc : Integer =0 |

if e = a1 then acc + 1 else acc endif)

c1—>collect(ay |
Tuple {iter=Tuple{a; }, value=as} ) —>
forAll(z,y | (x.iter <> y.iter)

c1—>isUnique(ay | a2)

implies z.value <> y.value)
c1—>any(a1 | a2) = c1—>select( a1 | az)—>asSequence()—>first()
c1—>one(a1 | a2) = c1—>select( a1 | az)—>size()=1

c1—>collect(ar | a2) = c1—>collectNested( a1 | az)—>flatten()
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Fig.7 The result of translation from count operation to iterate
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Table 3 p translation table of the collection type
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u(cr<>c2) = lu(er).equals(u(cz))

# 4 Collection JHE D u ZEHaf
Table 4 p translation table of the operation of the collection type

p(c1—>size()) = p(er).size()

u(er) has(u(ar))

#(c1) isEmpty()
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p(c1—>count(ai) = 0)

p(c1—>includes(ay))
p(e1—>isEmpty())

p(c1—>notEmpty())
p(c1—>excludes(aq))

p(c1—>count(ay)) p(c1—>iterate( e; acc : Integer =0 |

if e = a1 then acc + 1 else acc endif))
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e className : $lKZMz D5 LD T T A4
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e jmlText : AT 2 JML DT F A b

e iterateMethod : SLFFIk L7z iterate A Vv KDY X |k

FPTR8 DAL T A MEWNS IML XEFAT L&V T

root |

Context

Infomation | ML |

Class method
name name

require or ensure
orinvariant

require or ensure
orinvariant

JML JML
Expression Expression

8 AT XA NESEET IML MG
Fig.8 JML ABST Tree containing context declaration

mPrivateUseForJMLO1()

name of

H(init) return variable

type of
areturn value

u(body)

type of

o H(collection name)

9 iterate [{%i & &1 IML HigerEUR
Fig.9 JML ABST Tree containing iterate operation



"public" + type of a return value
+ "mPrivateUseForJMLO1(){ \n"
+ "\t" + init + ";\n"
+ "\t for(" + type of e + " e :"
+ collection name "){\n"
+ "\t\t" + name of return variable "="
+ body + "}\n"

+ "\t return" + name of return variable + ";}"

10 iterateMethod (Z#fNT 27 % A k

Fig.10 generation text of iterate method
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Pp 7R S S i AR LT

ABOWEYE LT, AY— 560 ST ER 217 5

Z&E, MDA ~EHTHZED2 8EBEZTND. V—1LD
FEMCRE L TiE, FEAMRRIRRTER I o LRI TAmTE 5
7, 5272 OCLRIZx LT IML OF v & A A7 H— 3
Frxy INBR LIFEREZ R T E I e EOFMAEITH 2 &
ZEZ TS, —J, MDA ~O#H TiX MOF & QVT %A
W T NVEMTIE~OBMA B 2 TW\WD. 24k UML/OCL
DAZETNLE, Java/JML DA ZETFTNAD< v E 0 J ki
TLIETETNEREFETLFETHD.

B AREO—FITBAIF R B ¢ C (21500036)
LOTER A TR IT RSO 7 O ORFFEBATE ) (WFFEBH
R4 0 Y7 b U= TR O WU BIR O K) DBk
W2k 5.
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