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Abstract Aiming at the problem that it hard to keeping replica data consistency due to dynamic character in data gird,
a keeping replica data consistency strategy in grid environments was presented, According to the dynamic character of
Grids, models for Grid systems and replica data consistency respectively were established. Combining dynamic voting
mechanism, the presented data consistency algorithm satisfies low online probability. Its correctness was proofed with

global ordered and read consistency. At last, simulation shows the influence of dynamic on keeping replica consistency

from replica number and scalability in data grid.
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Task 1 Write and Read Request
1:procedure read() //Read Request
2; replies<—voting([ Read, Target])
3; val«the value with highest ver from replies
4. if state in all replies is true and ver in all replies is equation then
return val
5: else return recover()
6:procedure write(val) //Write Request
7: replies«—voting([ Write, Target, val])
8: if any state in a reply is false then return NOK
9: Order<-max(order in all replies)
10; replies<— message([ Write, Order, val])
11: if any state in a reply is false then return NOK
12. ver<-Order
13; replies«-message([ Write, val, ver )
14. if the state in all replies is true then return OK
15: else return NOK
16 procedure recover() // update to stale replica
17. replies«<-message([ Read, Target 1)
18; if any state in a reply is flase then return NIL
19. vale-the value with highest ver from replies
20; replies«—message([ Write, val, max(ver) ])
21: if the state in all replies is true then return val else return NIL
22 ;procedure message(msg) //Send message to all
23: Send msg to all,
24 await receive(rep) from processes matches msg
25: return set of received replies
26 ; procedure prediction(node) //Node status predict
27. Pstatus (0) = { Ponc (03 » Porw (0D 5 Poftc (0  Potne (0 }
28; if Read return
Pstatus = Pstacus (0 P { Ponc s Ponw » Polc » Poffw }
else return Patus’ = Potarus (OVP2=={Done” s Ponw » ' Pofte » Pofiw '}
29 procedure voting(msg)//voting for satify Constrains
30;: if Read then prediction(node Keyi) € nodes
until satisfyl— Ponc Pong *** Ponen == Trust=90 %
message to nodes return set of received replies
31. if Write then message to all until received replies satisfy 1 —
Ponci' Pongi *** Ponen 2= Trust=90%
Task 2 Message handlers
32; when receive [ Read, Target] from coordinator
//Read conlflict handler
33 state(=—(no write operation for Target)
34. reply [Read,state,ver] to coordinator
35; when receive [ Write, Target, val| from coordinator
//Judge Write conflict and obtain Order
36. state<— (write for Target& preUpdate)
37 if state then Order<-order+1;
38; reply [Order,state ] to coordinator
39 when receive [ Write, Order, val] from coordinator
// Validate Order is the max order
40. state(<—(Order=order)
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41; if state then order++

42 reply [ Write, state ] to coordinator

43 when receive [ Write, val,ver ] from coordinator
//Write operate and get new version

44, state<—(Version<ver)

45: if state then Val<—val and Version<ver

46: reply [Write,val, state |
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