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` Internet " � ^ � h H e • ^ x ! � u - h . � <
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[1] . Internet ^ ! � 9 j ` P ] [ D 2 [ • 5

^ � 6 H G � 2 \ x ! � u ^ ! x 0 � : , ^ e 6 .

H � 9 S � h J � [ D 8 � ? , � u ^ ! x � n 9

\ J I / 2 " 5 , u 9 l 0 � = Internet � N ^ ^ x

! � u - h 8 u / . | F ^ � = 9 j ` ^ , | � � =

h ' P � � [ D 8 � 9 x ! � u - h a ^ � H � 4

j ` ^ C H . A � W [ D ^ 8 � t k + , ' P ^ , ^

x ! � u - h + � c k � | � � = h 8 ; X 8 � ^

� H . � = 0 1 ^ T � � f 9 G l ; � [ D 8 � , �

x � ' P b � ( � � ) v s ^ x ! � u - h .

x ! � u - h ^ x � 8 G r [ D 8 � 9 x ! �

u - h ^ � n ^ ; � , x ! � u ^ � = H n F 8 G

r x ! � u - h ^ � n ^ ; � . N f � 0 ' P 3 •

^ [ � p � B ; � ^ � G , V u o [ D 8 � 9 x !

� u - h ^ ^ J � w ^ � G c � . � � o N ^ � 3

^ T > "

[2� 5] , f : [ D 8 � 9 x ! � u - h \ �

 ^ N f J � � 0 , ` J � � h , � : T ` J � � h

^ x ! � u - h � l ^ J 4 o , 2 ? ! 2 J � v s W

| [ 8 x � � = [ D 8 � ^ x ! � u - h .

| ! � 3 ^ � G ? � j V � 6 :

1) o x ! � u - h � l x e � W � T ` J � ^

� u x e T �

[6� 8] . � • � u - h ^ � l 8 � S l

D 9 � u J � o � u 3 [ � ' P u � : 8 ^ , 6 � .

| H � 9 S , � u - h 4 • ^ � / y Y $ Y ~ \ C ^
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\ W � . \ P , � u - h ^ � l ^ J ' P 9 r J � -

h o ~ 3 [ � ' P x ( ^ � H ^ ^ J .

2) f : J � - h 9 � u - h p , ' M o ^ �  

' k , ' P 3 • � n � u - h � p  l ^ � G . l 0

r J � x e ' P Q \ � u - h ' �  ^ N f � 0 , `

� u J � � h . � [ S , � / I � � u - h ^ � l �

p M o & E , j X ^ [ � p � ^ � & E ^ J � - h ,

^ [ ^ = 3 � � • r J � - h ^ 3 [ � p ^ & E .

3) • � u - h f � � r � h ^ x e T > . � (

Internet " � � ^ � u - h ^ � l ' l 9 � q � H

^ , V ^ [ \ $ 3 ^ J � - h P ] J � - h ' l ^

� H � � r � h . y ^ [ ^ � l ^ J Y $ Y ~ \ $

3 ^ J � - h " , [ � r � h ^ J � - h e 2 + F

� ^ � H 6 ^ � u - h � l , 9 x ! � u - h x e

^ J � ^ ) • | .

1 m � ; A

T ` J � ^ � u x e

[9;10]
� g r � u y G 3 [

^ J � - h � 4 + F , y r � u ^ 8 � � . Y J � -

h ^ ^ J � " . | > , J � - h 9 � r ` � u - h u

B ^ , r ` � u - h 8 S , ~ J � - h � 2 ^ y b �

z B ^ � - 7 � � ^ - h , � u - h ^ 4 • ' P o

^ ^ J � - h � 
 ' * 9 z % . T ` Internet ^ �

u X [ 9 � u ! x e 5 ^ x u , 2 \ � u J � - h

^ e 2 / • ; � � u 8 � 9 l D ^ J � � [ .

� � � x ! � u - h ^ J � " 3 9 � u - h '

l b � x ( z B ^ J 1 J � - h ^ [ = . J � - h '

P 9 � - 7 � ^ � < - h , ' l 9 	 ; ^ H ' l 9 7

% ^ . | * J � - h J � 9 N f � & ^ , ^ [ � � L

9 ` f � � h ^ � u - h , u 9 
 \ ^ � u - h \

�  . | * J � - h ^ � ` 9 j ` e • � ! / K x

! � u ^ N f J � � h .

1.1 ' @ k � 9 >

J � - h ^ e 6 ' P l 0 J 1 F 6 8 ^ J . J

� - h 9 N f � & ^ , J � - h o N f k O ^ e h

^ J 1 F 6 , F 6 ' P o N f k % h 
 f .

Q ] 1 k � * > J � J � - h ' P 3 5 c

� 6 • e def= f id; hAttrs; Rans; value ig . ~ � , id 9

J � - h ^ � 0 � ; Attrs 9 J � - h ^ F 6 [ = ;

Rans 9 J � - h ^ F 6 
 [ = ; value: Attrs !

2Rans
9 J � - h ^ F 6 Y ~ 
 f ^ J � Y $ .

J � - h ^ 3 � : 2 : 1) + � J � - h , o z B

0 1 � , � | 8 � i & + � J � - h ^ " ` 9 " ` �

� ; 2) ' / J � - h , o z B 0 1 � , ' P 8 � + F

' / J � - h ^ " ` b " ` � p � � ; 3) � 5 J �

- h , P � ^ 	 ; � 6 , b � 5 J � - h ^ z B � l

9 m � S M @ P � . | F ^ � : � � 9 B 5 ^ , H �

9 S J � J � - h g ' P 9 ' / J � - h , H ' P n

+ 9 + � J � - h 9 � 5 J � - h .

J � - h ^ F 6 � • � ` F 6 9 j ` F 6 . o J

� - h ^ ( d � { k , � ` F 6 [ ` ^ J J � - h ^

� ` e 6 , ^ ^ � 
 � O Y & + p x ( � H . u j `

F 6 r ' l o � n ^ � 5 � � � n ^ 
 . j ` F 6

+ F K J � - h - A ^ � H e •

[11] .

+ � J � - h 9 � 5 J � - h � 2 ^ � ` F 6 .

u ' / J � - h = K 2 ^ � ` F 6 � t , L ^ 2 ^ j

` F 6 . j ` F 6 o f + + ^ � 
 r ^ J K ' / J �

- h ^ J � " ` . ' / J � - h ^ " ` ' h T • :

Q ] 2 o ; r ` J � ' / J � - h e, ^ ^

J � " ` ' P 3 5 c � 6 • s def= h�; � i . ~ � , � 9

J � - h e ^ J � j ` F 6 , u � 2 value(� ) 9 j

` F 6 � ^ J � � 
 .

� u - h b J � - h ^ z B l 0 & � 8 � 4 , &

� ^ h T � � :

Q ] 3 R I & � ' P 3 5 c � 6 • msg def=

[instr ](para1; : : : ; paran ). ~ � , instr 9 � P , parai

(1 6 i 6 n) 9 � P ^ # P . J � � P ' P R t � #

P , J k & � ' P ^ J � � P , H ' P Y ^ � P u �

2 # P .

' P P 9 � � 2 � P 8 r & � � 4 � : : W &

� � � 2 � P + , H � 9 � ^ # P + , 
 & � 
 . •

9 P � & � ; W & � � 2 � P + , r . � • d P & � .

' / J � - h ^ j ` F 6 O � � ~ C � S C :

& � x ( � 
 " ^ � � , | * � � X � K ' / J � -

h ^ " ` � � .

Q ] 4 o ; < � r ' / J � - h e, � 9 ^

^ J � j ` F 6 , 
 ' / J � - h ^ J � " ` � � '

� 6 • t def= h�; � i i
in=out
�! h �; � j i , ~ 2 T • , W � = Y

& � in S z x : & � out � ? , e ^ j ` F 6 � ^

� 
 K � i � H Y � j .
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T ` " ` 9 " ` � � , ' ! q ' / J � - h ^ r

U " ` V � � :

Q ] 5 x K o ; q r ` ' / J � - h e, �

9 ^ ^ J � j ` F 6 , 
 ' / J � - h ^ J � r U

" ` V ' P 3 5 c � 6 • N def= fS ; � ; T ; � 0g. ~

� , S = fh�; � i ij � i 2 value(� )g 9 J � ^ � " ` [ ;

� = � in [ � out
9 C � C : ^ & � [ = ; T � S� � �S

9 J � " ` � � [ ; � 0 9 8 3 " ` .

r ` J � ' / J � - h e, State(e) 9 
 ' / J

� - h ^ \ ^ " ` ^ [ = , h T State(e) " ^ J �

x : & � : 4 9 State(e) � " ^ J � x : & � , 2 \

r ` " ` x; y 2 State(e), x 4 y � x 9 y ^ ) Z

(x � y), S z x 9 y 9 � n " ` (x = y), � 2 4 �

^ 6 � ( � / x; a; b 2 State(e))

: (a 4 b_ b 4 a) ) :9 x : (x 4 a ^ x 4 b):

� / " ` x 9 " ` y ^ ) Z (x � y), � � � M

o ~ ] " ` z 2 State(e) W 0 x � z � y, r x 9 y

^ 1 ) (x child y ).

� � ' / J � - h " ` [ � ^ " ` � p ^ � )

& � , ' P y � " ` � 4 � � , � u ! q 
 " ` ^ J

� ) " ` V . � � & � (subdivision) ' P ^ J • :

Q ] 6 J o ; L q o ; q M L W s 9 J �

" ` ,  N 9 ^ ^ J � ) " ` V (S(N ) � 6 N �

^ " ` [ ), r ^ : s =2 S(N ); 8s0 2 S(N ) ) s0 child s.

. " ` s • J � - " ` (super state), ^ l 
 � � •

r U " ` V N . hs;N i . • J � � � & � .

Z ^ - " ` ^ " ` V , ] ` ~ � ^ - " ` ' P 


� � , V u 3 / J � ' I " ` V . ' / J � - h ^ M

� ! ' I " ` V ' ^ J • :

Q ] 7 6 � _ @ H o ; q r ` ' / J � -

h e, BSM (e) = fN 1; : : : ; Nn g 9 ^ ^ r U " ` V [

= , D 9 " ` � � & � ^ [ = . e ^ M � ! ' I " `

V ' 3 5 c � 6 • hsm(e) def= fBSM (e); Dg, ~ � ,

� BSM (e) � M o ~ J J � � R � " ` ^ r U

" ` V N root , | � r U " ` V 9 
 ' I " ` V ^ �

� e (N root 2 BSM (e));

� ~ a ^ r U " ` V 1 / m > 0 � � � z ^ [

= B1; : : : ; Bm . ~ � ^ Z � [ = ' P ! / J � M �

! ' I " ` V hsmi = fB i ; D i g(D i � D ; i 2 [1; m]).

2 \ , � / N B i
root 2 B i 9 hsmi ^ � � e , r 9s 2

S(N root ) W 0 hs;N B i
root i 2 D . hsmi 
 . • - " ` s

^ ) ' I " ` V .

q 1 u 6 K ' / J � - h e ^ M � ! ' I " `

V ^ ! 2 , ~ � , fN 1; : : : ; N10g 9 e ^ r U " ` V [

= , D 9 e ^ " ` � � & � [ ( A � hs1; N2i 2 D �

s1 9 J � - " ` , ^ ' P 
 � � • r U " ` V N2).

D 1 7 � ` A I p < r D /

. " \ J , " ' J � � h ^ � q � ! ' I � q 2

\ 6 .

D 2 ( A l � : ? N X � A I

~ � ^ 3 : J � - h , ` + � J � - h � ' / J

� - h 9 � 5 J � - h . + � J � - h 9 � 5 J �
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- h � ^ � ` F 6 . ' / J � - h = K � ^ � ` F

6 t , L ^ j ` F 6 . j ` F 6 + F K ' / J � - h

^ " ` , T ` " ` ' P ! x M � ! ' I " ` V 8 ^

J ' / J � - h ^ j ` e • . & � � • d P & � 9

P � & � , C � / C : & � ' P B x ' / J � - h "

` � � ^ x ( . | * � q � p ^ & � � q 3 \ 6 .

1.2 i O � Y 
 f M k � 9 >

o � } ; � G l 0 Internet � 4 ; � b } ; P

j , ^ 6 � @ [ K � S / � b H , 9 J � � ^ � ,  

l V � b � � ' k ^ ; � J � . | � ; � • 5 y �

� E o } ; � } ) ^ 3 [ 9 ) ( � p ^ & � , K u

� � � � } ; � ! 9 } g � �

[12] .

� ( � P o � } ; N f • A c U N f J � � h

(environment ontology for education course, ECO)̂

x B . 
 N f ^ 8 . 9 } ) 9 ; ( � n # b ^ } ;

- 1 . o } ; - 1 � , } ) ' P ^ � X 6 ^ b ; ( B

j , 2 \ ; ( o B j ^ 0 1 � h O 9 x � � X ^ �

0 . | � N f ^ J � - h � 6 : } ) (teacher)� ; (

(learner) � } ; - 1 (education course)� b [ 2 - 1

(exploratory tutorial) � � � - h (help entity), P ]

; � r % (study entity). } ) 9 ; ( 9 + � J � -

h , ] [ ^ k � " ` � l + F . } ; - 1 � b [ 2 -

1 P ] � � - h 9 ' / J � - h , ^ [ ^ k � " ` 9

" ` � � 9 ' P 8 � � [ ^ . ; � r % 9 � 5 J � -

h , ^ J ; � r % ^ � ! P � .

| * J � - h � p ^ & � � q 4 \ 6 . } ; -

1 � } ) � ; ( � � � - h 9 ; � r % 9 o � } ; N

f ^ 8 . . } ) K � � - h Q \ � � [ ` % d } ; -

1 ; ; ( 9 } ) � n # b } ; - 1 , r ; � r % � 4

; � .

� ] � J � + F J � - h ^ � ` F 6 9 j ` F

6 , P } ; - 1 • A , ~ � ` F 6 name ^ J } ; -

1 ^ c - , � q 5 \ 6 , name o N f k ^ 
 f , � 6

geography, language9 art a . u Chinese-geography

D 3 ( A l � : ? X � m w N d K
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D 4 j P � Z � g l � + ? m w N d K

9 American-geography 9 geography ^ ) : ; Chi-

nese 9 English 9 language ^ ) : ; Chinese-art 9

American-art 9 art ^ ) : .

D 5 � Z 
 D N � < 1 V name N n g

b [ 2 - 1 9 } ; - 1 ^ ) : , o b [ 2 - 1

� , } ) ' P K � � - h Q \ � � \ Y U g (topic),

K ; � r % Q \ � & ^ ; �  L (materials), ; ( Q

\ Y ; �  L � 4 � � , \ Y � U (conclusion). 2

? , } ) � � ; ( ^ � U � : ; ( ; � � 5 ^ ( �

(summary). b [ 2 - 1 9 ' / J � - h . q 6 u 6

b [ 2 - 1 o N f k ^ M � ! ' I " ` V , ^ 9 ] N

f  i � � b [ 2 - 1 ^ j ` F 6 u ! x ^ , ^ J K

o � } ; N f k ^ b [ 2 - 1 ^ ( d � { .

D 6 = : U 
 D N 7 � ` A I p < r

2 p c m � ; A P H b & } - A P ^ � � 5

J � � h 9 [ D 8 � b x ! � u - h P ] x !

� u - h � p ^ ; � � � G 3 [ ^ N f � 0 . ^ ^

J K N f k ^ J � - h ] ~ F 6 , P ] ^ [ � p &

1275



v 6 | b : y " � v . i _ � m _ K ^ • y �

� . M � ! ' I " ` V [ ` ^ J ' / J � - h ^ (

d � { . K T ` J � ^ � u x e | o : x , x ! � u

- h ^ � l h � • ^ b J � - h ^ z B P ] \ W �

^ J � - h ^ � H . J � � h 3 5 c ^ J x ! � u

- h \ l $ 3 ^ J � - h , ] ~ r J � - h + ( ^

3 [ .

T ` J � � h ^ x ! � u - h � l ^ J , � 9

" [ T ` J � x e ^ T S , ^ � 9 � � & � x ! �

u - h ^ � 1 S ~ + ' ^ 4 • , u 9 & � o x ! �

u - h 3 [ � J � - h \ u � : 8 ^ � H . | � ]

x ! � u - h 9 J � - h � p ^ z B u X � ^ J �

- h ^ � H , 9 x ! � u - h � l ^ e T e • .

2.1 E _ # z * > [ � � 2 M n 9 h 8

x ! � u - h ^ � l ^ J � 6 : 
 x ! � u -

h ' b � z B ^ J � - h , b | * J � - h � 4 ^

z B , P ] X � J � - h x ( ^ � � . � h c S ,

CapPro�le = hEnvironmentEntitySet, E�ectSet i :

� EnvironmentEntitySet 9 
 x ! � u - h ' b

� z B ^ J � - h ^ [ = ;

� E�ectSet 9 
 x ! � u - h r J � ^ 3 [ [

= . J � 3 [ � 6 b J � - h x ( ^ z B [ , P ] o

| � z B 0 1 � J � - h x ( ^ � H .

2.1.1 E _ # z * > M k � * >

r x ! � u - h 8 S , ~ J � 9 
 x ! � u -

h O b � x ( z B ^ J � - h [ = , | * J � - h

8 + ` x ! � u - h \ �  ^ N f J � � h . J �

- h ^ � ` F 6 � 
 + F J � - h ^ � ` e • , 3

• 
 � � n J � - h ^ � 0 . A � , r ` f � o �

} ; ^ x ! � u - h , ^ ^ J � - h learner, ' P [

� ` F 6 name ^ 
 ^ J . learner.name=\john" 9

learner.name=\manuela" � � 6 K I � learner, ]

[ ^ c - � � 9 john 9 manuela.

x ! � u - h ^ J � � h J � - h ' P � 6 •

id[s attr 1?v1; : : : ; s attr n?vn ]:

~ � , id 9 
 J � - h ^ � 0 � , s attr i (1 6 i 6 n)

9 
 J � - h ^ � ` F 6 , vi 9 | � � ` F 6 ^ �


 .

2.1.2 E _ # z * > d k � * > M ~ h

x ! � u - h b J � - h ^ z B � x ! � u -

h l $ b | * J � - h x ( & � l / 9 u / � X j

3 , � ' l X � J � - h x ( � � , A � , ' / J �

- h ^ " ` � � � J � - h � ` F 6 
 ^ % h , S z

m � a . x ! � u - h b J � - h ^ z B 9 - � x !

� u - h � p ^ B $ 3 ^ � � , W x ! � u - h b J

� - h ^ z B ^ J l $ 
 ; � , � ' P r q x ! � u

- h � p ^ a m 6 , P ] x ! � u - h � p ^ ' + 3

6 .

� [ h T K � � 6 � z B j 3 : " � 6 J � - h

x : & � ; # � 6 J � - h � = & � ; � � 6 K � 5

J � - h m � P � ; � � 6 # � 5 J � - h M @ P

� ; � � 6 % h J � - h � ` F 6 
 ; 9 � � 6 Q \

J � - h � ` F 6 
 ^ j 3 .

| * z B j 3 ' P � • I P : : 1) & � z B

(message interaction),J � - h # x ! � u - h x :

& � , S J � - h K x ! � u - h � = C � & � , S

x ! � u - h K � 5 J � - h m � � M @ P � & � ;

2) 
 z B (value interaction), x ! � u - h % h S

z m � J � - h � ` F 6 ^ 
 .

" J z B j 3 ^ � h � 6 3 5 � � 1 \ 6 .

> 1 F ` $ { + ? e l � + ? m w N • i

{ C 3 U

e " msg K � . i e y ; ' 
 msg

e # msg K � . i e � > ' 
 msg

se � msg L � 6 K � . i e n � Q � ' 
 msg

se � msg $ � 6 K � . i e N A Q � ' 
 msg

e � s attr :val & i K � . i e � a G 7 s attr _ � � val

e � s attr :val R ] K � . i e � a G 7 s attr _ � val

2.1.3 E _ # z * > R k � M r `

x ! � u - h l 0 b J � - h x ( z B W � ~

� ^ ' / J � - h x ( " ` " ^ � H .

Q ] 8 o ; < j J � - h ^ J � " ` � H

� 6 • e : preState 7! postState. ~ � , e 9 J � '

/ J � - h ; preState 9 | � ' / J � - h o z B �

\ C ^ " ` ; postState 9 | � ' / J � - h o z B

? \ C ^ " ` .

J k K " ` preState Y " ` postState ^ S �

' l � 6 : 1) r U " ` V � ^ " ` � � ; 2) K - "

` Y ~ ) " ` V ^ � � ; P ] 3) K ) " ` V Y ~ -

1276



� - % < F Y : 0 
 % < 2009 o d 39  d 12 |

" ` ^ � � .

x ! � u - h r J � - h ^ J � 3 [ h T • ^

b J � - h ^ J � z B [ , P ] ' P X � ^ | * J �

- h � ' / J � - h \ l $ x ( ^ " ` � H .

Q ] 9 r ` x ! � u - h r J � - h ^ 3

[ h T • e�ect def= Interaction � Transition. ~ � , In-

teraction 9 x ! � u - h b J � - h x ( ^ z B [ ;

Transition r 9 ] | * J � - h � ^ ' / J � - h

o | � z B 0 1 � ^ " ` � H \ 1 / ^ [ = .

x ! � u - h ^ � l ^ J ' P [ q 7 \ 6 ^ �

q p & � 8 + F , ` x ! � u - h ^ � l ^ J � 6


 x ! � u - h ^ J 1 J � - h [ , P ] 
 x ! �

u - h ' P u / ^ r J � - h ^ 3 [ [ . x ! � u

- h r J � - h ^ 3 [ � 6 J � z B [ 9 J � " `

� H [ . z B � x ! � u - h b J � - h x ( ^ j

3 9 & � l / , " ` � H � ' / J � - h ^ " ` o

z B 0 1 � x ( ^ \ C " ` ^ � H .

2.2 E _ # z * > M k � < � C

x ! � u - h ^ � l ^ J 3 5 c � : K x ! �

u - h \ $ 3 ^ J � - h , b J � - h � p ^ z B ,

P ] r J � - h ^ 3 [ . � � � l ^ J 9 N f J � �

h , ' P Q \ J � - h o x ! � u - h 3 [ � ^ � �

q ( r . • J � � � q ). J � � � q + F K J � -

h [ � ^ ' / J � - h o x ! � u - h ^ z B 3 [

� ' P x ( ^ " ` � � 0 1 , | � � � 0 1 H 3 / K

J � M � ! ' I " ` V , ^ 9 J � � h � h T ^ 
 '

/ J � - h M � ! ' I " ` V ^ ) " ` V .

Q ] 10 k � < � C J � � � q ' P 3 5

c � 6 • T ranG def= hE; inter E ; K i , ~ � ,

� E = f e1; : : : ; en g 9 x ! � u - h ^ J � - h

[ ;

� inter E 9 x ! � u - h b | * J � - h � p

^ z B [ ;

� K = f k(ei )jei 2 Ecg(Ec � E 9 ' / J � - h

) [ ) 9 ~ � ^ ' / J � - h o x ! � u - h 3 [

� ^ M � ! ' I " ` V [ .

X � J � � � q H 9 [ 8 ^ J " ` � � ^ , V

^ b J � � h � ^ M � ! ' I " ` V ^ � n ^ 2 T .

? z + F ^ 9 J � - h K J � 8 3 " ` : x , ] t �

B x x ( " ` � � ^ 0 1 , ~ � " ` 9 8 . , " ` �

� ^ B x k u � f o F � I � " ` ^ � " ; u � z r

n + + F t � J � - h o b x ! � u - h z B 0 1

� ^ " ` � � , P ] J � - h � p ^ L 9 & � .

J � - h � p ^ L 9 & � l 0 x ! � u - h b

| * J � - h ^ z B ^ J . l h $ 9 J � x ! � u

- h , ^ ^ I � J � - h e1 9 e2, r e1 9 e2 � p

' l M o � � L 9 & � :

1) � � L 9 : ] e1 " msg 9 e2 # msg | I �

D 7 F ` $ { + ? N \ � � 3 � u
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v 6 | b : y " � v . i _ � m _ K ^ • y �

z B ! 2 , � 6 : e1 x : & � msg � x ! � u - h

$ . e2 9 ' / J � - h , ' P l 0 $ � = Y | k &

� , � ? B x e2 x ( " ` � � .

2) P � m � L 9 : ] e1 � msg 9 e2 # msg |

I � z B ! 2 , � 6 : e1 9 � 5 J � - h , x ! � u

- h $ K � m � P � & � msg, e2 r l 0 $ � =

| k P � & � .

3) P � M @ L 9 : ] e1 " msg 9 e2 � msg |

I � z B ! 2 , � 6 : e1 x : P � & � msg, e2 9 �

5 J � - h , l 0 x ! � u - h $ M @ | k P � &

� .

4) 
 % h L 9 : ] e1 " (s attr :val), e2 #

(s attr :val) 9 e2� s attr :val | 3 � z B ! 2 , � 6 : e1

x : P � & � (s attr :val) � x ! � u - h $ . e2 l

0 $ � = Y | k P � & � , � ? % h � ` F 6 s attr

^ 
 • val.

D 8 o b l � : ? N F ` $ { + ? N \ � � 3

9 V 1 l � = � D ) B 9 V

0 " : y " � v . i _ K � . i \ f e1 ; e2 ; : : :g;

y " � v . i s K � _ 4 \ \ E�ectSet= f Interaction 1 � Transition 1 ; : : :g;

K � � i EnvO.

0 F : K � � � r T ranG = hE; inter E ; K i

begin

E = f e1 ; e2 ; : : :g; // & i K � � � r � _ K � . i \ , • � E c � E : ( 0 K � . i * \

inter E = Interaction 1 [ Interaction 2 [ : : :; // � � E�ectSet R ] y " � v . i c E � K � . i _ { C \

runhsms= f hsm (ei )jei 2 E cg;// L K � � i EnvO � R ] E c � ( 0 K � . i _ N � " ( J # a W \

readyhsms= ; ; // N � O D < _ N � " ( J # a W , 9 4 � . \

while runhsms 6= ;

hsm (e) = GetFrom(runhsms); // L runhsms � � ; K � N � " ( J # a W hsm (e)

Interaction( e) = GetInteractionFrom( e, E�ectSet);

Transition( e) = GetTransitionFrom( e, E�ectSet); // L s K � _ 4 \ \ E�ectSet R ] y " � v . i c ( 0 K � . i

e _ { C \ Interaction( e), Q ^ e p { C @ _ # a � I \ Transition( e)

k(e) = CreateSpeci�cTHSM( hsm (e), Interaction( e), Transition( e)); // � � Interaction( e) : Transition( e)

s hsm (e) 
 5 � s v R � ] Z - _ N � " ( J # a W readyhsms = readyhsms [ f k(e)g;

end while

K = readyhsms; // H , readyhsms N � _ � : ( 0 K � . i p y " � v . i 4 \ � _ N � " ( J # a W

return T ran G = hE; inter E ; K i

end
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5) 
 m � L 9 : ] e1 � s attr :val 9 e2 #

(s attr :val) | I � z B ! 2 , � 6 : x ! � u - h $

m � e1 ^ � ` F 6 
 s attr :val, e2 l 0 $ � = Y

| k P � & � (s attr :val).

q 8 u 6 x ! � u - h � l ^ J ^ ! q 0 1 : 1)

� � J � � h , F x x ! � u - h ^ J � - h [ ; 2)

9 3) � h J � - h ^ " ` � H , ! / x ! � u -

h ^ 3 [ [ ; 4)� 6) � � 3 [ [ 9 J � � h , Q \ J

� � � q , ` EnvironmentEntitySet + E�ectSet )

TransitionGraph.

� h c S , x ! � u - h r J � - h ^ 3 [ � 2

J 1 z B , P ] | * J � - h � ^ ' / J � - h o

z B � � ^ 8 3 " ` 9 z B � ? ^ � 
 " ` . � �

| 1 z B , � ? J � � h � ' / J � - h ^ M � !

' I " ` V , ' P Q \ K 8 3 " ` Y O � 
 " ` ^

S � . � � 3 [ [ ( / | * S � [ � ' P \ Y ' /

J � - h o x ! � u - h 3 [ � ^ M � ! ' I " `

V , K u Q \ J � � � q .

2.3 E _ # z * > [ � � 2 8 �

� [ N � o 1.2 ( � � : K o � } ; N f ^

J � � h , o G T > " , � ( � P f � � , c ;

(Chinese-geography) U g (topic) 9 � &  L (ma-

terials) x ! � u - h (internetware entity for ac-

quisition of topic and materials, IATM) • A u 6

x ! � u - h ^ � l ^ J . 
 x ! � u - h ^ J �

- h ^ : teacher, exploratory tutorial[name?Chinese-

geography], help entity 9 study entity. ~ � l 9 : o

exploratory tutorial � , help entity • teacher f �

� , c ; (Chinese geography)̂ U g (topic). 2 ? ,

teacher K study entity Q \ ; �  L (materials), �

l ^ J ^ � 6 � � 2 \ 6 .

� � 
 � l ^ J P ] J � � h � J � - h ^ "

` � � Q \ J � � � q � q 9 \ 6 . o | � J �

� � q � , teacher 9 exploratory tutorial � p � ^

� � ^ L 9 & � : 1) teacher x : & � !give(topic),

2 \ exploratory tutorial ^ " ` K ready � � �

topic published(� � L 9 ); 2) teacher x : & �

!give(materials), 2 \ exploratory tutorial ^ " ` K

topic published � � � materials published(� � L

9 ); 3) teacher x : & � !re-give, 2 \ exploratory

tutorial ^ " ` K materials published � � N Y topic

published(� � L 9 ). n F H ' P Q \ learner b ex-

ploratory tutorial, teacher b help entity, study entity

� p ^ L 9 & � .

> 2 F ` $ { + ? N \ � � 3

Capability Pro�le : IATM

Environment Entity Set:

f teacher,exploratory-tutorial[name?Chinese-geography ],

help-entity,study-entity g

E�ect Set: f

f teacher" request(info), help-entity #request(info),

help-entity " help(topic),teacher #help(topic),

teacher" give(topic),exploratory-tutorial #

give(topic) g

�f help-entity:ready 7! topic sent,

exploratory-tutorial:ready 7! topic published g

f study-entity � (materials),teacher #(materials),

teacher" give(materials),exploratory-tutorial #

give(materials) g

�f exploratory-tutorial:topic published 7!

materials published g

f teacher" re-give,exploratory-tutorial #re-giveg

�f exploratory-tutorial:materials published 7!

topic published g

g

3 H b & } - A P U N g E

x ! � u - h � ^ P ^ C o b � ^ l B 6 , 9 In-

ternet J � � ' P 	 � 
 [ D 2 [ ^ l B ^ T � U

j . � h J � [ D 8 � , ' P j ` 1 = | * l B ^ x

! � u - h 8 W 0 [ D 8 � . | � j ` 1 = 0 1 ^

& t 9 G o Internet � l 0 ) > N x � ^ � l ^ J

8 x � W 0 [ D 8 � ^ x ! � u - h . 8 G � b ^

9 , [ D 8 � n F H ' P P J � � h • T > � 4 ^

J , | F � ' P l 0 r 8 � ^ J 9 N x � ^ x ! �

u - h � l ^ J � 4 v s , y : l W 0 [ D 8 � ^

x ! � u - h .

3.1 W � � 2

� [ � [ , 8 � 9 r � u o ~ \ C ^ J � � ^ 3

[ ^ { { . o T ` J � � h ^ x ! � u - h � l ^
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J 4 o � , r J � ^ 3 [ � � • b J � - h x ( ^

z B P ] z B � ' / J � - h x ( ^ " ` � � . 8

� " [ b x ! � u - h � n ^ ^ J e 2 , H � 9 S

8 � ^ J � 6 : { { ^ J � - h , { { b J � - h x

( ^ z B , P ] { { l X � J � - h x ( ^ � H .

P r c ; - b [ 2 o � } ; ^ x ! � u - h

(internetware entity for exploratory tutorial of ge-

ography, IETG) ^ 8 � • A . 8 � ^ J � - h �

6 : teacher, learner, help entity, study entity 9 ex-

ploratory tutorial[name?geography]. 8 � ^ � l 9 :

o exploratory tutorial � , teacher ' P K help entity

Q \ � � [ ` % h - 1 ^ U g , K study entity Q \

� & ^ ; �  L , learner Q \ Y ; �  L � 4 � � ,

\ Y � U . 2 ? , teacher � � learner ^ � U � : ;

( � � � U ^ / � . � 3 � : K | � 8 � ^ J . � �

| � 8 � ^ J , T ` o � } ; N f ^ J � � h ' P Q

\ 8 � ^ J � � � q � q 10 \ 6 .

3.2 W � � 2 d [ � � 2 l v M � � f C

l h 8 � ^ J 9 x ! � u - h ^ � l ^ J � �

9 Capreq = f Ent req ; Ef f reqg 9 Capava = f Ent ava ,

Ef f ava g, ^ [ � p ^ v s � 2 P � I � � � .

3.2.1 k � * > s M � �

o 	 # J � - h [ � p ^ v s 0 1 � � , � 	 #

J � - h � p ^ 3 � & � . l h � S ^ I � J � -

h (NAttrs � 6 � ` F 6 [ ):

1) e1 = id1[s attr 11?v11; : : : ; s attr 1n ?v1n ](s attr 1i

2 NAttrs (e1); i 2 [1; n]);

2) e2 = id2[s attr 21?v21; : : : ; s attr 2m ?v2m ](s attr 2j

2 NAttrs (e2); j 2 [1; m]):

r ` J � - h � ` F 6 ^ 
 , vi < vj � 6 vi 9

vj ^ ) : . � / x ! � u - h ^ J � - h � ` F 6


 Y ^ � h , j X | � 
 � 6 • > , � � r ` | � �

` F 6 ^ � S 
 v, k ^ v < > . G t , � / e1 9 e2

9 � n J � J � - h , j X id1 == id2, � / e1 9

e2 ^ ) : , j X id1 < id2. G + , � ' P h T J � -

h e1 9 e2 � p ^ 3 � & � , � � :

� ( � 2 ` )e1 v e2 , (id1 < id2 _ id1 = id2)^

8s attr 1i 2 NAttrs (e1); 9s attr 2j 2 NAttrs (e2)

(s attr 1i = s attr 2j ^ (v1i = v2j _ v1i < v2j )). e1

9 e2 9 n J � J � - h , S e1 9 e2 ^ ) : , e1 9

e2 \ ^ r X ^ � ` F 6 � 
 G X � a , G X e1 � `

F 6 � 
 9 e2 � ` F 6 � 
 ^ ) : ;

> 3 X  � 3

Capability Pro�le : IETG

Environment Entity Set:

f teacher,learner,exploratory-tutorial[name?

geography],help-entity,study-entity g

E�ect Set: f

f teacher" request(info),help-entity #request(info),

help-entity " help(topic),teacher #help(topic),

teacher" give(topic),exploratory-tutorial #

give(topic) g

�f help-entity:ready 7! topic sent,

exploratory-tutorial:ready 7! topic published g

f study-entity � (materials),teacher #(materials),

teacher" give(materials),exploratory-tutorial #

give(materials) g

�f exploratory-tutorial:topic published 7!

materials published g

f teacher" re-give,exploratory-tutorial #re-giveg

�f exploratory-tutorial:materials published 7!

topic published g

f learner" access(materials),

exploratory-tutorial #access(materials)g

�f exploratory-tutorial:materials published 7!

materials accessedg

f learner" analyze(materials),

exploratory-tutorial #analyze(materials) g

�f exploratory-tutorial:materials accessed 7!

materials analyzed g

f learner" re-analyze,

exploratory-tutorial #re-analyze)g

�f exploratory-tutorial:materials analyzed 7!

materials published g

f learner" draw(conclusion,learner.name.val),

exploratory-tutorial #draw(conclusion,

learner.name.val) g

�f exploratory-tutorial:materials analyzed 7!

conclusion receivedg

f teacher" give(summary,teacher.name.val),

exploratory-tutorial #give(summary,

teacher.name.val) g

�f exploratory-tutorial:conclusion received 7!

summary received g

g

� ( � a ) e1 == e2 , e1 v e2 ^ e2 v e1. e1 9

e2 9 n J � J � - h , ^ [ \ ^ r X ^ � ` F 6 �


 k � a ;
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v 6 | b : y " � v . i _ � m _ K ^ • y �

� ( � z ) e1 u e2 , (id1 < id2 _ id1 = id2 _

id1 = id2) ^ 9 s attr 1i 2 NAttrs (e1); 9s attr 2j 2

NAttrs (e2)(s attr 1i = s attr 2j ^ (v1i = v2j _ v1i <

v2j _ v1i = v2j )). e1 9 e2 9 n J � J � - h , S e1

9 e2 ^ ) : , S e2 9 e1 ^ ) : , � � e1 9 e2 � p

f * r X ^ � ` F 6 � 
 M o & E .

� � J � - h � p ^ & � , ' P h T J � - h [

Ent req
9 Ent ava

� p ^ v s & � � � :

� 8 ereq 2 Ent req ; :9 eava 2 Ent ava ) ereq v

eava _ ereq w eava _ ereq u eava . Ent req
b Ent ava

� v

s (non-match), � 6 • Ent req \ Ent ava = ; . S b 8

� ^ J b x ! � u - h � l ^ J ^ J � - h [ � p

� M o v s , • 6 � l v s 0 1 ' P � 
 ;

� 8 ereq 2 Ent req ; 9eava 2 Ent ava ) ereq v eava .

Ent req
b Ent ava

� p M o Plug-in v s (plug-in

match), � 6 • Ent req � Ent ava . S b 8 � ^ J J

� - h [ 9 x ! � u - h � l ^ J J � - h [ ^ )

[ ;

� 8 eava 2 Ent ava ; 9ereq 2 Ent req ) ereq w eava .

Ent req
b Ent ava

� p M o � 2 v s (subsump-tion

match), � 6 • Ent req � Ent ava . S b 8 � ^ J J �

- h [ 9 x ! � u - h � l ^ J J � - h [ ^ - [ ;

� Ent req � Ent ava ^ Ent req � Ent ava . Ent req
9

Ent ava
� p M o a m v s (equivalence match), � 6

• Ent req== Ent ava . S b 8 � ^ J 9 x ! � u - h

� l ^ J ^ J � - h [ u � � n ;

� 9 ereq 2 Ent req ; 9eava 2 Ent ava ) ereq v

eava _ ereq w eava _ ereq u eava . Ent req
9 Ent ava

� p

M o � z v s (intersection match), � 6 • Ent req \

Ent ava 6= ; . S b 8 � ^ J 9 x ! � u - h � l ^ J

^ J � - h [ � p M o � z ^ � � .

P 8 � ^ J (IETG) 9 o � c ; - 1 x ! � u -

h (IATM) � l ^ J • A , ' P u 6 J � - h [ � p

^ v s & � . 8 � ^ J ^ J � - h [ 9 IETG: f tea-

cher, learner, exploratory tutorial[name?geography],

help entity, study entity g. o � c ; - 1 x ! � u

- h � l ^ J ^ J � - h [ 9 IATM: f teacher, ex-

ploratory tutorial[name?Chinese-geography], help en-

tity, study entity g. V • Chinese-geography< geog-

raphy, ' P \ : IETG : Ent req � IATM: Ent ava . `

^ [ � p M o � 2 v s .

3.2.2 r ` s M � �

� / J � - h [ Ent req
9 Ent ava

� p M o &

f � v s , H � 9 S ^ [ Z ^ J * � n ^ J � - h ,

r � 4 3 [ [ ^ v s , ` v s | * � n J � - h � "

^ 3 [ [ Ef f req
9 Ef f ava . � � Ef f req

9 Ef f ava ,

' P K J � � h s X : ~ � n J � - h ^ J � � �

q . | F , 3 [ [ ^ v s ! M / J � � � q � p ^ v

s .

q 9 9 x ! � u - h IATM 3 [ � ^ J � � �

q , q 10 r 9 [ D 8 � IETG 3 [ � ^ J � � � q .

� J � � \ Y IETG: Ent req
9 IATM: Ent ava

� n

^ J � - h [ E ra = f teacher, exploratory tutorial,

help entity, study entity g. | J � v s q 9 9 10 �

� X ^ � n J � - h ^ J � � � q .

- h " , o J � � � q � , ' / J � - h � p

^ L 9 & � • 6 ^ 9 ' / J � - h " ` V � p ^

l / . A � q 10 � ^ teacher#help(topic) 9 help

entity " help(topic) ^ J K teacher ^ " ` V 9 help

entity ^ " ` V � p ^ J � & � l / : teacher ^ "

` V K help entity ^ " ` V Q \ K & � help(topic).

V G , J � � � q ' P " 3 9 ] ' / J � - h ^ M �

! ' I " ` V 9 ^ [ � p ^ & � l / ! / ^ J � e

h ^ l / ' I " ` V

[13] . H � 9 S , K J � - h [

E ra
^ J � � � q f E ra ; inter E ; Kg, ' P \ Y J �

e h ^ l / ' I " ` V chm = fK ; inter E g, ~ � , K

9 E ra
� ' / J � - h ^ M � ! ' I " ` V , inter E

9 z B [ [ P � 6 K � p ^ & � l / . | F , J � �

� q ^ v s � g � ! H • K l / ' I " ` V ^ v s

� g . ' P l 0 y : l / ' I " ` V � p ^ a m &

� � � 2 & � 9 � z & �

[14]
u Q \ ^ [ ^ v s .

o � h 	 # l / ' I " ` V ^ v s � � , � h T

J * T � � q .

l h chm = fK ; inter E g 9 J � l / ' I " `

V , S(chm) � 6 | � " ` V � ^ \ ^ " ` ^ [ = ,

S(ki ) � 6 ki 2 K ^ " ` [ = (S(ki ) � S (chm)).

Q ] 11 o ; ? S l / ' I " ` V � ^ I

� " ` a; b 2 S(chm) 9 � x ^ , � 6 • ajb, W � �

W a 2 S(ki ); b 2 S(kj ); ki ; kj 2 K ; ki 6= kj .

A � , q 10 � , " ` help entity-requested 9 "
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` exploratory tutorial-topic published 9 � x ^ , V

• ^ [ � � � ` � n ^ ' / J � - h help entity 9

exploratory tutorial ^ " ` V � � .

� / J � " ` [ A 2 2S(chm )
� � S I � " ` k

9 � x ^ , 8a; b 2 A : ajb, r ^ 9 � x " ` [ . A � ,

q 10 � , f help entity-requested, exploratory tutorial-

topic publishedg9 J � � x " ` [ , V • help entity-

requested 9 exploratory tutorial-topic published 9

� x ^ " ` .

l / ' I " ` V ^ J � � � " ` ' P " 3 9 J

� 2 P � x " ` [ , � � " ` ' h T • :

Q ] 12 ! 	 o ; l / ' I " ` V ^ J �

� � " ` 9 J � 2 P � x " ` [ A 2 2S(chm ) , 8x 2

S(chm) � A : : consistent(A [ f xg).

A � , q 10 � , f help entity-requested, explor-

atory tutorial-topic published g9 J � � � " ` , y ~

^ � S J � " ` , � help entity-topic sent, k � | �

[ = , X � | � " ` [ � n 9 � x " ` [ , V • help

entity-requested 9 help entity-topic sent � 9 � x

^ .

� o ' P h T � � " ` � p ^ � � & � .

Q ] 13 ! 	 o ; M < � c J � � " ` ^

� � & � � 6 • F � G � 2� � G , ~ � G 9 � � "

` [ , � 9 C � C : ^ & � [ = .

A � , q 10 � , g1= f help entity-requested, ex-

ploratory tutorial-ready g, g2= f help entity-topic sent,

exploratory tutorial-topic published g9 I � � � "

` , u hg1, f !help(topic), ?help(topic), !give(topic),

?give(topic)g, g2i r 9 J � � � " ` ^ � � , ~ �

help entity x : & � !help(topic) � ? , ^ ^ " ` K

requested � � � topic sent, u teacher � = Y & �

?help(topic), ` teacher K help entity Q \ - 1 U g .

� ? teacher x : & � !give(topic), exploratory tuto-

rial � = Y & � � ? , ^ ^ " ` K ready � � Y topic

published, ` teacher % h K - 1 ^ U g .

� ] ' P � � h T l / ' I " ` V � p ^ a

m � � 2 9 � z & � � � . r ` I � l / ' I " `

V chm1 9 chm2, G1 9 G2 � � 9 ^ [ ^ � � "

` [ = , F1 9 F2 � � 9 ^ [ ^ � � " ` � � ^

[ = . % M o J � w j & � ' � G 1 � G 2, r r `

g1 2 G1; g2 2 G2(�( gi ); i = 1 ; 2 � 6 B x gi x (

� � ^ C � C : & � [ = ), ^ P � 4 � � 5 :

1) h� 1; � 2i 2 ' , � 1 2 G1 9 � 2 2 G2 � � 9 chm1

9 chm2 ^ 8 3 � � " ` ;

2) hg1; g2i 2 ' ) 8 i 2 2� in (g1 ) 8g0
1hg1; i; g0

1i 2

F1 ) 9 g0
2hg2; i; g0

2i 2 F2 ^ hg0
1; g0

2i 2 ' ;

3) hg1; g2i 2 ' ) 8 i 2 2� in (g2 ) 8g0
2hg2; i; g0

2i 2

F2 ) 9 g0
1hg1; i; g0

1i 2 F1 ^ hg0
1; g0

2i 2 ' ;

4) hg1; g2i 2 ' ) (9i 2 2� in (g1 ) 9g0
1hg1; i; g0

1i 2

F1 ) 9 g0
2hg2; i; g0

2i 2 F2 ^ hg0
1; g0

2i 2 ' ) _ (9i 2

2� in (g2 ) 9g0
2hg2; i; g0

2i 2 F2 ) 9 g0
1hg1; i; g0

1i 2 F1 ^

hg0
1; g0

2i 2 ' ).

� / ' W 0 k u 1) 9 2) V � W 0 3), r ' 9

chm1 9 chm2 � p ^ � 2 & � , H � 9 S o & � '

� , chm2 � 2 K chm1, � 6 • chm1 < ' chm2. �

/ ' W 0 k u 1) 9 3) V � W 0 2), H � 9 S , o &

� ' � , chm1 � 2 K chm2, � 6 • chm1 = ' chm2.

� / n + W 0 k u 1)� 3), r ' 9 chm1 9 chm2 �

p ^ a m & � , H � 9 S o & � ' � , chm1 a m `

chm2, � 6 • chm1 = ' chm2. � / ' W 0 k u 1)

9 4) V � W 0 2) 9 3), r ' 9 chm1 9 chm2 �

p ^ � z & � , H � 9 S o & � ' � , chm1 � z `

chm2, � 6 • chm1 u ' chm2. 2 ? , � / ' � W 0 "

J � < 4 � � 5 , r S b o & � ' � , chm1 9 chm2

� p � M o & E , � 6 • chm1 6̀ ' chm2.

chmreq 9 chmava � p ^ v s & � � � 4 \ 6 .

> 4 B T A I p < r m w N � �

w t p 3 U

b n w t chm req = ' chmava

Plug-in w t chm req < ' chmava

� 3 w t chm req = ' chmava

� { w t chm req u ' chmava

� w t chm req 6̀ ' chmava

� G � [ ' P v s q 9 9 10 ^ � n J � - h [

" ^ J � � � q , � � � 4 ' P \ : IETG: Ef f req

9 IATM: Ef f ava
� p 9 � 2 v s . ] ` o � � J

� , IETG: Ent req
9 IATM: Ent ava

� p H 9 � 2

v s , ' P s q 8 � ^ J 9 � l ^ J � p 9 � 2 v

s . H � 9 S , N ^ ^ c ; - b [ 2 } ; x ! � u -
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h IATM ^ � l � l � � W 0 [ D 8 � IETG, \ P

IATM L 8 G 9 ~ ] ^ N ^ x ! � u - h � = ! l

} � W 0 | � [ D 8 � .

. " \ J , 8 � ^ J 9 x ! � u � l ^ v s , @

� l 0 ^ [ � n ^ J � - h x B � K E � . ~ I , r

| * � n J � - h ^ 3 [ ' P o J � � h ^ T > "

Q \ J � � � q . � ? J � � � q � p � 4 v s , y

Y N ^ x ! � u - h 9 � l W 0 8 � . ' P S , J �

� h o | � 0 1 � 3 T K � G ^ | ! , [ ` 8 � 9 x

! � u - h � B ; � u x B & � . G t , M � ! ' I

" ` V ^ k � 2 \ x ! � u - h ^ � l ^ J � 	 �

� ^ e T , � � ' P � 4 � n C o ^ ^ J .

4 Q e Z s

� n ` o [ � 9 � � J � � x u � 8 ^ E o �

u 3 ` , Internet y _ " ^ x ! � u 0 � : K � , 3

` , � ^ ^ � 3 A � : � � [15] f : K P ] # ! u ,

� u h � � ! • � . ^ � u ! x • | ABC, � 4 �

� � u ( M � { ^ x ! � u � � � % d � - � � �

E � � A 9 C H . " [ e • e 2 � 4 � : � u ' k ^

x e � 1 � 9 & � , " [ � u h � � ! � 4 x ! � u

+ ; X 6 x e , " [ } $ 5 � p u � 4 x ! � u � !

^ + ; X 9 - h ^ + ; X ; � � [16] T ` M j Agent

^ • | , o ] # r % ^ T > " , f : K J � ; = ! �

J � � x ! � u 8 � ^ ! � + n e 2 ] ~ � & ^ b

H 4 o . � � � G K x ! � u - h ^ e T e 2 : x ,

f : T ` J � � h ^ x ! � u - h ^ � l ^ J , P ]

� l ^ J � p ^ v s 0 1 , P � 4 x ! � u - h ^ x

� 9 � = .

K b H ^ | o " , x ! � u - h P � u 	 
 3

5 M o ` Internet ^ � � � e � "

[17] . Web 	 


9 W � - � 	 
 d W ^ � G ? � k � , x ! � u -

h ^ � l ^ J b Web 	 
 ^ � l ^ J ] M n F ^

� g . � I � ^ Web 	 
 ^ J e B � $ 9 T ` & t

- ^ , A � Web 	 
 ^ J e B (web service descrip-

tion language, WSDL)[18]
9 T ` & t - ^ ^ J e B ,

^ � � 4 e | ' " ^ ^ J , � � 4 o C � 9 C : # P

� p ^ V X m O ^ h T , V u H � � l r Web 	 


� 4 e T ^ J . V G , e T Web 	 
 ^ ? � g � A

Y * ~ & �

[19;20] . � h

[21]
9 - � e T Web 	 


^ T > , ~ � � 9 G f Y ^ � 3 9 OWL-S(ontology

web language for web services)[22] , WSMO(web ser-

vices modeling ontology)[23]
9 WSDL-S(web service

description langauge-semantics)[24] .

OWL-S l 0 ^ J Web 	 
 ^ � 1 / � , � 6 C

� � C : � � u 9 � / , 8 ^ J Web 	 
 ^ � l . V

� � [25] � : | F ^ ^ J • 5 V � { ^ J C � � C :

� p ^ V X & � u M o J h ^ � � . \ P LARKS [26]


 f : 8 * 	 | J � � . WSMO n F H [ Web 	 


^ � 1 / � ^ J Web 	 
 ^ � l , ^ � n b OWL-S

^ c • o ` ^ [ " ` V ^ J Web 	 
 � p ^ z B ,

P ] Web 	 
 ^ � 3 R 1

[27] . • K @ ` - [ H ,

OWL-S 9 WSMO k ' P - � o Web 	 
 ^ J �

$ e B WSDL ^ T > � " .

b OWL-S 9 WSMO � 
 , WSDL-S 9 o � $

^ WSDL ^ T > 7 u \ Y . " � ^ | � 	 J a ^ �

t J 5 ^ • | ' l O 2 WSDL-S b N ^ ^ � � y _

^ � 4 ^ ; X 6 , � R o � ^ ^ T ` WSDL ^ X [

9 � o � \ Y X [ , V n + H R 8 K � O l D " ^ �

� . G t , b OWL-S : U , WSDL-S H 2 [ Web 	 


^ � 1 / � ^ J Web 	 
 ^ � l , V G , ^ o Web

	 
 � l ^ J " H M o b OWL-S n F ^ � � , � {

^ J � 1 / � � p ^ V X & � . ~ r WSDL-S ^ |

� � g , � � [28] f : [ � C W � f WSDL-S � ^

� 1 j V � p ^ V X & � .

W � T ` 4 • ^ � l ^ J H A Y � , ^ & � , V

• 4 • ^ J � ^ 
 � 1 ^ J � � ^ � O l D . l 0

v s 4 • � l r h Web 	 
 9 � l $ W 0 8 � . �

� 0 1 e 2 , A � ^ � + j V � � 1 S P 9 q e 2 , k


 f : [ ` ^ J Web 	 
 ^ 4 • P � 6 � l

[29� 35] .

_ V • Web 	 
 � p 8 G B � ; � , \ P g � ^

? � _ ! 3 o 4 • ^ J " k � K T ` � h ^ e T /

�

[36] .

. " \ J , W � Web 	 
 � l ^ J ^ • | ' P

+ • I � T S : 1) P Web 	 
 ^ � 1 / � ^ J Web

	 
 � l . | : • | P OWL-S • S � , ^ [ • Web

	 
 ^ � 1 � f " K e T / � ; 2) P Web 	 
 ^ 4

• ^ J � 6 Web 	 
 ^ � l . " ` V 9 � 1 S P a

k 
 [ 8 ^ J Web 	 
 ^ 4 • , � ^ 
 � 1 ^ J �

4 ^ � O l D .
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� n ` " J Web 	 
 � l ^ J ^ • | , � � "

[ T ` J � ^ � u x e T � 8 ^ J x ! � u - h ^

� l , ^ � � & � x ! � u - h ^ � 1 S x ! � u

- h ^ 4 • , u 9 & � J � - h o x ! � u - h 3

[ � { { u � : 8 ^ � H ^ ^ J . � � ! x ] J �

- h ! / ^ N f � & ^ J � � h , 3 • x ! � u -

h � p �  ^ N f � 0 . y x ! � u ^ � l ^ J •


 x ! � u - h J � � � 2 i * J � - h , b J �

� 4 s F ^ z B , P ] ' P X � J � ^ i * � � . �

� � • | � ] x ! � u - h 9 J � - h � p ^ z B

X � ^ J � - h ^ � H 9 x ! � u - h � l ^ e T

e • .

O t J : � & � 3 9 & ` Web 	 
 " � �

(Context) ^ ? � , ~ � , " � � J � 9 � b � u - h

- A � & ^ J * / � , W � u - h ( d � { � O + ,

" � � H O Y � & * . g � r ` Web 	 
 " � � ^

? � � G % � o - � 	 
 ^ + n

[37� 41] . u � � �

x ! � u - h ^ J � (Environment) 9 b \ " � � "

� n ^ � q , 9 X [ N f � & ^ � l B ` x ! � u -

h u M o ^ N f � 0 .

5 S �

x ! � u ^ ! x � n ` E o ^ � u ! x . � h

J � [ D 8 � , x ! � u - h ' P j ` � = � 8 P W

0 [ D ^ 8 � . x ! � u - h 8 G x � ~ � l ^ J ,

! l - � x ! � u - h � p ^ x � � + n 9 � = . �

� f : K T ` J � � h ^ x ! � u - h � l ^ J ]

~ x � . 8 . T � 9 � � T ` J � ^ � u x e T � ,

x ! � u - h ^ � l ' P ^ J • ~ r J � - h ^ 3

[ P ] 3 [ � ^ J � � � q .

� � ^ � G � 3 � 6 :

1) f : T ` J � x e ^ x ! � u - h � l ^ J

^ T � , y 8 � 9 x ! � u - h ^ � l ^ J o J o ^

[ � n ^ J � ^ T > � " . n ^ J x ! � u - h ^ �

l J F , 8 � r ^ J ^ 9 { { ^ J � P ] { { J � u

� : 8 ^ 6 � ; G t , ! x K x ! � u - h �  ^ N

f � 0 , ` J � � h . o J � � h ^ T > " , K x !

� u - h ^ J � , x ! � u - h b J � ^ z B P ] J

� - h o z B � ^ " ` � H 3 � • ] , ^ J x ! � u

- h ^ � l .

2) ' P � � x ! � u - h r J � - h ^ 3 [ ,

K J � � h � s X : J � � � q . J � � � q n +

+ F t � J � - h o b x ! � u - h z B 0 1 � ^

" ` � � , 
 E o ^ T ` � 1 ^ ^ J • | � ^ � � ^

� O l D . | � J � � � q 9 K J � � h � \ Y ^ ,

\ P x ! � u - h � l ^ J � p l $ B � ; � ;

3) � � x ! � u - h r J � ^ 3 [ P ] ] G \

Y ^ J � � � q , f : K 8 � ^ J 9 x ! � u - h �

l ^ J � p ^ v s 0 1 , ' P � 4 x ! � u - h ^ x

� .

� J � ^ � 3 y � 6 : 1) - � J � � h ^ ( ; .

J � � h ^ � 0 ] N f  i � : , • K � 4 ^ Q � 9

( ; � h � 0 2 , � • �  i [ D ^ 2 [ , 8 G - �

K J � ^ H 4 z B 6 ^ � h 2 ( ; e 3 : J d / D

^ J � � h ! x 9 ; � ^ • | U ; J � � h ^ $ 3

9 � A , P ] r � h 2 ^ D � � 6 J � 6 � � 
 6 q

D a ; 2) x ! � u - h ^ � = • | . x ! � u - h '

P j ` � = � 8 P W 0 [ D ^ 8 � . � � | � 1 =

h ' P � � 8 � � 4 C H ; 3) x ! � u - h � = ^

+ j D � . � = ^ D � 8 G 0 $ ^ 3 5 H e T � 4 ;

4) l 0 - D r T ` J � � h • | ^ ' $ 6 , ) T a

� 4 r 
 � � .
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