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Abstract: This paper analyzes expandable and extended elements of Object-Oriented Framework and the
relationship between them. For such elements, this paper specially discusses framework extension constraint that
framework users should follow, and gives specifications of extension constraints using OCL{object constraint
language).
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# B SHTEATRERNTYRAAEFLY RAXERALE ks AR TEREAL ZHETH
I R 49 %, H#) A OCL(object constraint language, 3 . #1 k8 3)8 th T R A R 4G4,
18D DAONRERTRLTAML

MAEERESAELENBARSOTERAN R PERE—EEAX ETUHEEHEEB RERT RE
B sl R A AR E T LB MHER MY R, L — P BN A TR T R RETEE LIRS EN
PRI —Fp L]

T8 [ 3o A 3R 2 R PR 8 I — P S LR AR, WY LU I — 44 b A0 26/ % ok R A ) T xR HE SR
¥ B A AT LR # it B = (design pattern)?), £ % i(control flow). 1% F(abstract class)F EL_EmENA & Hop
B EARKT AU AESRR T EETRY A EMEN R L P AERAFREAMZ X BHR LU
SRR EAE BRI il B2 D R AT DU RR 9k B 7 ¥ (abstract
method), ZE MR Bt B MW AEENT BiEEP L0 BL A Y B TFHE(subclass). ¥

« Supported by the National High-Tech Research and Development Plan of China under Grant No2001AA 113171 (B R RFHL R &
+#(863)); the National Grand Fundamental Rescarch 973 Program of China under Grant No.2002CB312006 {83 B A SRR R
#M${973)); the National Research Foundation for the Doctoral Program of Higher Education of Chinaunder Grant No,2002001016 (H %
EHRELEER)

fEEE N AXW977—), K LTHE ARAE L4, RGN Y B LR R R A SR, R (1980— 3, B M 4,
TEFHESE NS IR EAREAESE(980—) B B4 T EANSEARE T HEEHXEAR



BXE FOEONRERT RYGRG—FHNY 139

JAtE(extended attribute). ¥ & J7 i (extended method) LA B % 4ih 8 J7 ik 3 47 55 44 4.4 B) 9 B 4K J 1 (concrete
method). ¥ R F AR BT QRMBEMERTREINNT BFRPLSELEHTR TSN MOT BREM
VRTEURBE LU LS T ERBINE AN,

B MERBEH R AE, L ETERETNAIF RN, N %M 55 B2 R e R 5. A& SR A
OCL(object constraint Language)l*l——— [ i X % BERY () 29 5K 2935 =, 3 T 0 0 B HE AR ch (O BT 9 JR sk L
R RELAABAT A, S B2 A B AR, L5 S5 FF R % M4 STk 19 78 b IE B A4 0 4
RERURREETIERNHAK GBS,

1 EEXRERT RAFMLY

B ESHTar B MERY ROLAHLUT 4 8 B A(hot-spot). B HK(abstract class). M H
(abstract method) A & £ fllifii(control flow). A L& — AN A Y RAIELAE R OCL H i— 4 i% H(context),
R EREE P IT R Y B K.

1.1 B s (Hot Spot)

X

¥R R/ S (package), B3 T #iHER . S5 . MBRURENNAES R T — M NEKT BHLE.
X H R R AL, B — AN R AR LB,

YIR: ‘

BT RATREAEETRHEAREBSRTHEEEL M HELX ARSI HERAELE
FE—A 8K ALANE MR E X TRET BT

context hot-spot<hot-spot name>
self. patterns-> ( size >= 0 and forAll (pattern. abstractClasses -> size> 0))
self. controlFlow -> size >= 0
self. abstractClasses -> ( size > 0 and forAll (abstractClass. subclasses-> size > 0))
self. patterns = {< pattern name1>, <pattern name2>, ...}
self. abstractClass = {<abstractClass namel>, <abstractClass name2>,...}
end hot-spot<hot-spot name>

1.2 #MF(Abstract Class)
X :
WMBERRY BAKBOAREY MR ARTT REELNLABRT BFR IRENANEEBRT
BZ ABLRY BT RMTE S AT FE L THRET BT H:(1) LIS X AH S 5 ¥,2) M & 1R
KR .
YR
(1) BRI FRUMAARLIR A E I FTH BT E
context abstractClass <abstractClass name>
self. abstractMethod = {<method signaturel>, <method signature2>,...}
self. subclasses -> forAll ( abstractMethods -> forAll (abstractMethod.
instantiation = true))
end abstractClass <abstractClass name >
method signature := <method name> ’(* <parameter list> <)’
parameter list := [<empty> | <parameter> | <parameter> °,” <parameter list>]
parameter := <parameter name> ‘:* <data type>
() HBRNE—NFRLIEMBT BRI R T WAL K
context abstractClass <abstractClass name>
self. subclasses-> forAll (extendedAttributions-> exists (type = <data type>
and visibility = <TypeOfVisibility>))
"BL L OCL )RR, % K F<abstractClass name>HIFiH /B FIM M — M RIEALE D<data type>H1/B
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¥, T LA B 52 X BU AT T4 9 <TypeOfVisibility> 3L data type VBUE T AR 18 8 B3R 26 20, o v LR AR 5€
XS R 55 #2524 M8 24 Y TypeOf Visibility BIBX{E 7] LA 2 private. protected B public.

HUEREN T REEET BOERYE EXBT BFRIMBRNF T ERFREE X ARH N EHERE
B BEFRASNSERS AT R R RE, T ERWEREXHENARBRTERESET RORE
) ¥ B R TT UA BRD b F EE S ST BAMEL XY AIATHRAMNX LT SEKHR AL WT:

context abstractClass <abstractClass name >
self. subclasses -> forAll (extendedA ttributions->forAll (visibility = private))

(1) FBAME—ATFRLFH 0T BRIy kR ILAT LR
context abstractClass <abstractClass name>
self, subclasses -> forAll (extendedMethods -> exists (<method signature> and
visibility = <TypeOfVisibility>))
() 59 B MEE R LR, LA IR S — A Fl i R &R R, AT SR T R
F LA R R A R — N AR AT LA, F

context abstractClass <abstractClass name>
self. subclasses -> forAll (extendedAttributions->forAll (visibility = private))

1.3 WA E(Abstrct Method)

B\mX:

BB ERBHEATCLEEXNERERST STER (9 5 vk, 76 35 B 3 8 JS 1 4% A T 2 (subclass) H i #2
DAL R S BLR R B R G A PRI RE A R I SE .

HR:

Y B FHD LA E XA R, R AR L3 BB B AT IR, BBt ME R A B 7 R
B R B0, 52 classA 5 X H9HE 7 int methodA (& EHELAKTF 300, 4 ZMB A K HKTRE

SCH R 7 1 methodA Hoi 2P th EMAELL /S BA&H MAMT:
context abstractMethod <subclass(classA):: method(): int>
pre: true
post: result>300

THEL WAL T EEEAFRER &8 —REE:

context abstractMethod (<class name> / subclass(<class name>)::<method signature>))

pre: <expressionl>
post: <expression2>

H. o expression HIEEITF:

expression := [true | false | <operation_expression> op! <operation_expression>]

operation_expression := [<identifier > | <number> | <identifier> op2 <(expression)> |

<number> op2<expression> | <expression> op2 <expression>]

number := [SE¥| F&FB]

identifier := [result | HEFEXR T HBEIF AR | HESBIIRTHSHIR AR

opl = [>"] ‘<’ | =" | >="] ‘<=]

°p2 := [6+1 | 6_’ I (3 34 | ‘/’]

BT ENEBE R IR AFHE AL RRANTE A MAR T ENE—RENEREGRT
R B BES A RREFEN AN % ERAR.UUE 1 $ Observer MR T void
update(Subject & s)4 B, #i& Observer it T2 7E 3 BL Observer::update(Subject & s)it B % ¥ 2 1) HiEEBAR.
%75 % Subject::notify()iX) 35 5L % E i Al )5 ¥ Observer::update(Subject & s), Bk Observer:update (Subject &

KILBLAEE AN & s P I notify()J7 i, 8 451 RILMEHF AW T:
context abstractMethod (Observer::update(Subject & s))
self. callMethods -> forAll (Is->notify() = true)
end abstractMethod (Observer::update(Subject & s))

T4 A ER S 7 i LB T 58 7 R B R M A SRR VA

context abstractMethod (<class name> / subclass(<class name>) :: <method signature>)
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self. callMethods -> forAll (<boolean_expression>) = true)
3P boolean_expression BB FEE X, HEN FHHERE HBELNT:

boolean-expression := [<method signature> | <method signature > ‘||’ <boolean-expression>|
<method signature> ‘&’ <boolean-expression> | ‘!’< boolean-expression> ]
method signature := [<class name> ’::* <method name> ‘(‘<parameter list>’)’ ‘:* <data type>|
<object name> ‘.’ <method name> ‘(‘<parameter list>’)’ *:” <data type>

parameter list ] 5€ X [d] 3.2 4.
Subject Observer
0.* T
+void attach(Observer & o) . @——P»| +v void update(Subject & s)
+void detach(Observer & o)
-void notifv() P
For each observer in observers

Private list<Observer&> observers observer.update(this)

1 Observer BRI EA
1.4 2% (Control Flow)

&

BHIRE USRS EFHRTH—H5EAUSR— M LERBOLSHRNT BREMNA SR A&Y
HERFBEREE AREMAGTE. T RACEXNHNAFRE LM SR 5%k A RN B IT R & §i¥ e
¥R ), B — S IR & A, R R N R R M SR Ak £ iR

YIR:

EBHRAT BAR P EBMA Ak AR 7R 2208 <F 3920 58 BLE 2 1 &4, 5 tn 58 8 L
MEER— AWBUE AR —H & R U T =R HRBRREE B IR LR :; BF). if(condition) {}(FHiE
#H)LLK loop {J(TEFF).H 2 45T 3 FEHIRMAETEAE KT a M b RRXEE € HEN A ANAT ab
Ek¥ a 5 b BWFEHAITH,a T 44235 b; if(condition) {a} BBk a UM if £141E A8 %;loop {a} RR1E

HEA N a.
;. d
b
$ if {a} loop {a}
a; b
2 EHmAR
(Da;b

context <context name>
self. flowType = #sequence (<method signatureA>; <method signatureB>)

(2) if (condition){a}
context <context name>
self. flowType = #condition(if <condition> then <method signatureA>)
condition := [<constraint statement> | <boolean-expression> |<expression> |
<condition> ‘&&’ <condition> | <condition> ‘||’ <condition> | ‘!’<condition>]
K% method signature B9 E X A 3.3 #.constraint statement AJ AR W XA HWEET BARE
£],boolean-expression #15E X [F] 3.2 ¥4 ,expression K& X [F] 3.3 1.

(3) loop {a}
context <context name>
self. flowType = #loop (<method signatureA>)

ERERNRFERERHRARFARUNE M ENTERE R CRERRREMELR, T EFEER
A L BILT R R R B, R R IR A R BB T LR S eI 7 5. KERIERR.
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@) AEEHRAR

AT A% B _E 3SR p 3 I BT A A RIS IR R E T AR IR A R0, 48 1 X% Subject WAT 7
¥ void attach(Observer &)Ei# void detach(Observer &),BIEXZE T * R Subject IR, HbT BBMATH M
Observer Xt %,i% 34k i Subject::notify()3K 52 AL, Subject:: notify()& #Kk ¥ il FI 48— Observer X{ % & update() 7

. U _E 4R 320 3 E F Bl#condition F#loop HIA A
context abstractMethod (Subject::notify():void)
self. controlFlow->#condition (if Subject. callMethod ->forall
(attach (Observer &):void || detach (Observer &): void ) = true) then
loop (Observer:: update(observer &)) '
end abstractMethod (Subject::notify():void)

2 EXRE

— SR T T A4 T 7R R 0T ) 3 S SR 4R O o, B S 7 k0, MR I BT UMLTY /R
B3R 7 X e R O i R AAE 2R A0 T AR S0 T B AR AR, TT AR R O T R A% BB D A SR XY
T f 0 AR T AT R T BT, R T Ry R AR A RS SHERN T RETRAY RUKEC
AR ENER ERE OCL 4 THELY RARMAFEREFESEWREIERN IR LR RN
. BA b T AT LA 91 (X SERR M3, 3F B A B T R FF R & B A Soh 8 AR SR, R Y T LAE b X4 2 F
HERTF R BN R AT — B ERERTEMER. P E XN RS TRENERNTEEART
#— PR
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