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language € {JavaScript,Python,VBScript,Perl,C,Java,...};

COMPONENTCcIDXTYPEXNAME,
TYPE={ejb,corba,dcom,...};

BUFFER=CONTROLBUFFER DATABUFFER,

Beontrol SIDXCAPACITY XINITMARKING,
ByataCIDXCAPACITY xXINITOPERATION

ACTIONCIDxCONDITIONXPEVENTxOPERATIONXTIME,
PEVENTCEVENTxPRIORITY,

EVENT={request},
PRIORITY={1,2,3,...};

WCc(FLOWXWEIGHT) (EVENTCONxWEIGHT),
FLOWC(BUFFERxXACTION) (ACTIONxBUFFER),
EVENTCONc(BUFFERXACTION),

FLOWn EVENTCON=U,
WEIGHT={1,2,3,...};

modee {operation-time,average-time,minimal-time,maximal-time }

b} s s

:Enterprise JavaBean, CORBA  DCOM
. (  CORBA Naming service,Java JNDI )
1.1.2  Cocerto

Concerto (controlbuffer) (databuffer),
[3]
Concerto Petri . , 1
(capacity) . (initmarking). (initoperation),
Concerto N R

1.1.3 Concerto

Concerto Petri s .Concerto
(condition) (event) (operation) (time) . ,
——~Concerto R R
1.1.4
,Concerto 4
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, , 2 Concerto

12

Petri s N ;Concerto
S Concerto

1.2.1
Vactione ACTION, :
pre(action)={buffer|(buffer,action)e FLOW (buffer,action)c EVENTCON}, action ;
post(action)={buffer|(action,buffer) e FLOW}, action
pre(action) action ,post(action)

action R
1) X pre(action) s )

(3); ) ;

(2) Concerto , pre(action) , ;

3

1.2.2 Concerto

H

Concerto

post(action)
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cap.=1
Fig.1 The resolution of outputing resource confliction :
1 9
) ) , /
1.3
Concerto s Concerto s 1.
Tablel Concerto icon
1 Concerto
Concerto item Icon
Controlbuffer O
Databuffer ©
Marking [ ]
Action 1
Flow —>
Bventcon == |
Concerto 3 0 s 5 5 >
Concerto Petri s ,Petri
, Petri s Concerto P/T m
Concerto
(1) Concerto language, COMPONENT,mode 3 ;
(2) , , ,
3) 2
4) s (flow) (eventcon).
Concerto
N=(BUFFER',ACTION";FLOW'),
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BUFFER'

buffer  action, dom(FLOW’) cod(FLOW')=BUFFER’' ACTION’, t

- Concerto

Ztoncere=(BUFFER’,ACTION";FLOW",K, W,M',).
(1) N=(BUFFER’,ACTION;FLOW')

2) K:BUFFER'—{1,2,3,...}, @
(capacity);

,ACTION' Concerto

s Concerto

Action a with condition

; @——>—+—>)

Concerto

BUFF-ER Action a without condition
3) W: FLOW'—>{1,2,3,...},
(weight);
(A My Zeoncero ———»
’ Concerto Action b whose operation is a’s condition
P/T_ a, a,
1. (Concerto b a b.
Fig.2 The transform of condition
( [Me]) b k, b ?
, k- k- s k- . k=1, Concerto
1. Concerto k- e Concerto k- .
Concerto k- , dMe[My>,3buffere BUFFER, M(buffer)>k. R
buffer ) Concerto ; buffer )
M’ e[M'y>,Fbuffer'e BUFFER/, M'(buffer’)=M(buffer)>k, Concerto k- ,
, O
2. s Concerto a,
Me[My>, M M'e[My>, a M’ s R
Concerto
2. Concerto t; Concerto
Concerto , dactione ACTION, Me[My> M
M'e[My>, action M’ 3
Concerto action  Concerto y R Concerto
, , O
3. 4 Concerto s
s Concerto
3. Concerto m; Concerto .
Concerto s ,2AMe[My>,Vactione ACTION,pre(action)
action post(action) action
Concerto . Concerto ,(aAM'e [M'y>,
Vbuffere BUFFER,  M'(buffer’)=M(buffer)( buffer’  buffer ), M' ,Vaction'e
ACTION’ R Concerto M s R . |
Concerto R Concerto

s
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, ) CORBAM | Python™! . n
,point; name i .Concerto
Msharing-memory—(1anguage, COMPONENT,BUFFER,ACTION,WC,mode),
language=Python.

COMPONENT={(datarefresh,corba, “MdlDataRefresh.DataRefreshService”),
(alarm,corba,“MdlAlarm.AlarmService”),
(scheme,corba,“MdIScheme.SchemeService™)};

BUFFER=Bcontrol  Bdatas

Beonwor={(write,1,1),(read,m,0)},
Bga={(point; data,2,“point; data.put(0)”),
(point,_data,2,“point, data.put(0)”),
(data, alarm,2,“data, alarm.put(0)”), (data; scheme,2,“data; scheme.put(0)”),
(data,_alarm,2,“data,_alarm.put(0)”),(data,_scheme,2,“data, scheme.put(0)”)}
ACTION={(datarefresh_write;, “datarefresh.isPoint(point; name)”,(request,1),datarefresh_script;,1),
(datarefresh_write,, “datarefresh.isPoint(point,_name)”,(request,1),atarefresh_script,,1),
(read;,null,(request,1),read_script,,1),
(read,,null,(request,1),read_script,,1),
(alarm_read,;,“alarm.isPoint(point; name)”,(request,1),alarm_script;,1),
(alarm_read,,““alarm.isPoint(point, name)”,(request,1),alarm_script,,1),
(scheme_read,,“scheme.isPoint(point; name)”,(request,1),scheme_script;,1),
(scheme_read,,“scheme.isPoint(point, name)”,(request,1),scheme_script,,1),
(isreading,null,(request,1),null,1)};
datarefresh_script; Python
obj=datarefresh.get(point; name)
datarefresh_write;.put(obj)
read_script; Python
obj=point; data.get()
point; data.put(obj)
alarm_script; Python
obj=alarm_read;.get()
alarm.read(obj)
scheme_script; Python

obj=scheme_read;.get()

scheme.read(obj)

WC={(writelock,datarefresh write,1),...,(writelock,datarefresh_write,,1),
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(datarefresh_write,,readlock,m),...,(datarefresh_write,,readlock,m),
(datarefresh_write;,point; data,1),...,(datarefresh_write,,point,_data,1),
(read;,point;_data,l1),...,(read,,point, data,l),

(read,,data; alarm,l),...,(read,,data, alarm,1),

(read;,data; scheme,l),...,(read,,data, scheme,l),
(read;,readlock,1),...,(read,,readlock,1),

(alarm_read;,data; alarm,1),...,(alarm_read,,data, alarm,1),

(scheme read,;,data; scheme,l),...,(scheme read,,data, scheme,l1),
(isreading,writelock, 1)}

{(point,_data,datarefresh_write,,1),...,(point,_data,datarefresh_write,,1),
(point, data,read,,1),...,(point,_data,read,,1),
(readlock,read;,1),...,(readlock,read,,1)

(data, alarm,read,,1),...,(data, alarm,read,,1),

(data; scheme,read,,1),...,(data, scheme,read,,1),

(data; alarm,alarm_read;,1),...,(data, alarm,alarm read,,1),

(data, scheme,scheme readj,l),...,(data, scheme,scheme read,,1),
(readlock,isreading,m)};

mode=operation-time;

Concerto 3 R 1. s 1 n
s .datarefresh_write; ;read;
data; alarm,data; scheme ,  point; data ,
data; alarm  data; scheme ,
S T :
________________ fmmmm—————————— idata;_ala =
| i ! ! ' @ alarm_read,
datarefresh_write; W point;_data ¢a b.=2 read, * data,_scheme cap.=2
~~_ | - scheme read
I Cammy e O S P

! 4
! 4
== N m e m ,

point,_data cap.=2

alarm_read,

scheme_read,
data, scheme cap.=2 -

writelock readlock cap.=m

Fig.3 The Concerto diagram of intelligent building components coordination

3 Concerto
( k  )datarefresh writey, ( p alarm_read,
( g )scheme_read, R . , 3 Concerto
1 , , 3
s read s (readlock)
m , m  read >
s . read isreading s
S m  read , readlock 0, read isreading
read 1 readlock s ;
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isreading R readlock m, 1 writelock
3
Concerto Petri . Concerto
s Petri
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Abstract: Coordination is one of the basic problems in distributed component systems. But up to now this
problem has not been solved yet properly. According to the real application, the Concerto model is proposed, which
is based on Petri net. Expanding the semantics of Petri net, Concerto model introduces control buffer and data buffer,
which reflect the control dependency and data dependency respectively, to unify the present control-driven and
data-driven coordination models. For the execution of Concerto model, driving mode, action rule and Concerto
engine are put forward. There are four kind of driving modes, depended on operation time, minimal time, maximal
time and average time respectively. They are useful in application domains such as real-time systems, flow
controlling, and task scheduling. As the core of model execution, Concerto engine controls the coordination of
distributed component system by following certain arbitration rule, which resolves the deadlock and starvation.

Key words:  coordination model; distributed component; Petri net
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