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3 .
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CH
VDM++ . (trace)
(permission predicates) . Kafura 4
Rosette  [®  enabled sets,Neusiug® Synchronizing Actions,Fralund'” prevents M atsuoka®
) VDM++ ,
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VDM++ ,
1 VDM++
VDM++ DRAGOON Ada
o Trace PO
11
VDM++
wgn
1.2 VDM++
,VDM++
@
e
3 .VDM++
4
2 -
21 -
Guard-Trace
(Bm,m) Guard-Trace , m,Bm
gtl,gt2  Guard-Trace , otl;gt2
gt Guard-Trace ,  otr
gt Guard-Trace , ot# Guard-Trace
otl,gt2  Guard-Trace . gtljgt2
gtl,gt2  Guard-Trace ,  gtljgt2

(x L#1>|;1>||1>L”1.

Guard-Trace

POOL (parallel object oriented language)

(%11

g 1
[3].
,Trace
[8];
3
, Bm
Guard-Trace ;
Guard-Trace ;

Guard-Trace ;

(path expression).

CEE N

VDM++
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2.2 -
1(Gtl Gt2 Gt ). Gt  Guard-Trace , Gt Gtl'
Gt2',Gtl  Gt2 Gt Gt , , Gtl Gt2 Gt
- Gtl||Gt2r Gt ;
- Gt1'=Gt2" (Gt1)# Gt .
2( Gt Guard-Trace ). Gt  Guard-Trace , Gt Guard-Trace
- Gt Gt Guard-Trace ;
Gtl  Guard-Trace ,Gts Gt Guard-Trace , Gtl;Gts Gts,Gtl
Gt Guard-Trace ;
Gts Gt Guard-Trace ,Gt1l Guard-Trace , GtlGts Gt
Guard-Trace ;
Gts Gt Guard-Trace ,  Gts* Gt Guard-Trace ;
4 Guard-Trace Gt Guard-Trace
Guard-Trace
- (Bm,m). m , Bm, , m m «(Bm,m)
- gtl;ot2 otl , gt2 ; ) otl;gt2
Guard-Trace . gtl,gt2 ,
- gtljgt2 gtl gt2 ,
; , Guard-Trace
, gtljgt2
- gtl)|gt2 gtl gt2 ,
, . gtl  gt2 ,gt||gt2
- gt ot 0 : el
- gt# 0 ot
JOt#
2.3 -
3( ). var(m) m ,change(m) m ,

(Bml,ml) (Bm2m2) , :
(change(ml) change(Bml)) (var(m2) var(Bm2))=
(var(ml) var(Bml)) (change(m2) change(Bm2))=4.

(m,Bm),
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2.4 -
GUard-TraCe Trace 3 |1 " |H “ ;ll , “ ”ll
1 :
((c1,a);gt1)|({c2,a);9t2)=({clr—c2,a);gt1)|({cLlac2,a);(gt1|gt2))|((—~Cclnc2,a);0t2);
((c1,a) || gt1)|((c2,a(lgt2)=({c1lr—c2,a)]lgt1)|({cLlac2,a]|(t1[t2))|((—~c1l c2,a)||gt2)
TH||TH#=TH.
P [ Guard-Trace ,
3 -
, [1,2] ,
3.1 -
, VDM++ Trace , Guard-Trace ,
3.11
o, ; , A
) , EETY
(bool-expression,m,transition-statementy.
bool-expression True m m , transition-statement
, , bool-expression  True, transition-statement  skip
, (true,m,statements) {m,statements), , (true,m,skip) {m)
m.
3.1.2

class Buffer_Control

Values
MaxSize=BufferSize
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control variables
currentsize=0
methods
Put(x:ElementsType) is not specified yet
Get() isnot specified yet
Size() isnot specified yet
synchronization
({(currentsize{MaxSize),Put,(currentsize=currentsize+1))|
{(currentsize)0),Get, (currentsize=currentsize-1))|Size* )*
end Buffer
, Put,Get Size

3.2 -

Node
(2

. x create node e Idle

add neighbo

. / wnstructing
/I \
' initiate  construct: e \
: e

construct terminate

Fig.1 Thetree structure of guard-trace expression of node
.1 . 1 Node -
321 -

[trace-set,methodname-set].
, general guard trace, ; subguard-trace
synchronization

general guard trace name=|...]

subguard-trace name,=[...]

3.2.2
Node - :
create_node;add_neighbour*;(initiate|construct);construct* ;terminate.
1 ,
1 )
class Node
methods

create_node(idn:nat)...;
add_neighbour(nn:@Node)...; //@Node
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initiate()...;
construct(caller,root: @Node).. .;
terminate()...

synchronization
subguard-trace Constructing=[(construct* ;terminate),{ construct,terminate} |;

subguard-trace Idle=[(add_neighbour*;(initiate | construct);Constructing),
{add_neighbour,initiate,construct,terminate} |;
general guard trace Node=[(create_node;|del),
{create_node,add_neighbour,initiate,construct,terminate} |

end Node
Node , Node , Idle Constructint.
InitiatorNode Node
class InitiatorNode is subclass of Node

synchronization
subguar d-trace Initiatorldle=[ (add_neignbour*;initiate;Constructing),
{add_neighbour,initiate,construct,terminate} ];

subguard-trace InitiatorNode=[(create_node;Initiatorldie),
{create_node,add_neighbour,initiate,

construct,terminate} |

end InitiatorNode

4
112
(sub-guard-trace) , ;
4.1
controlled by controlling-class-name
where
implemented-method-name,=>abstract-method-name;
implemented-method-name,=>abstract-method-name,
,implemented-method-name ,  abstract-method-name controlling-
class-name . :
Vi: M((1<i<j<n)A((implemented-method-name; #i mplemented-method-name)=
abstract-method-name; #abstract-method-name))).
4.2

© DEEREBAAAIFUN bt/ www. jos. org. cn
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class S_Buffer class Buffer is subclass of S_Buffer
instance variables controled by Buffer_Control
where
put,putlong=>Put;
methods get=>Get:
put(...)... sizejis full=>Size
putlong(...)... end Buffer
get()...
is full()...
size()...
end S_Buffer
2 ; )
3
Space for synchronization control
Def. of
Messages Interface control interface
Fig.2 Execution model of concurrent object based on guard trace structure
2 -
(1) - .
m , “ m” ,
m, , p m " ,
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©)

general guard trace ,

general guard trace

subguard-trace

3

guard trace

| control class, | |][||::> |

full class,

|<::| | seguential class;

iy

JL

full class,

| control class, | |][||::>|

|<::| | sequential class,

| control class, | |]|]|::>|

full class,

| <::| | sequential class,

|]|]|::> connection relationship

’

|::> inheritance relationship

Fig.3 Inheritance model for synchronization and connection

3

VDM++ Trace
Trace ,

’

Guard-Trace

Guard-Trace
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Abstract: Synchronization between processes is one of the main features of concurrent programming. However,
under the framework of concurrent object-oriented, the existence of synchronization constraints can cause undesired
re-definitions of inherited code. Based on the two kinds of synchronization mechanisms in VDM++, a
synchronization model, guard trace structure is presented in this paper to be applied to a wide-spectrum concurrent
object-oriented specification language. This model can support not only reuse of general code, but also that of
synchronization code effectively.
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