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Abstract—This paper presents a new algorithm for taking
a partial snapshot in a dynamic distributed system. Aglobal
snapshot is a collection of local states adll the nodes in the
system and plays important roles in many applications such as
checkpoint-based rollback recovery. But it becomes impractical
and instead the partial snapshot becomes useful when the
distributed system becomes large or dynamic. In the partial
shapshot, all the nodes do not store their states, but instead,
a node stores its state only when it has causal relation to the
node initiating the snapshot algorithm.

Moriya and Araragi presented an efficient partial snapshot
algorithm for a dynamic distributed system where nodes can
join to and leave from the system. But they consider only the
case where asingle node initiates the snapshot algorithm. Kim
et al. modified the algorithm so that multiple nodes can con-
currently initiate the snapshot algorithm. This paper presents
another method to allow the multiple concurrent initiators.
Both the algorithms merge the partial snapshot processes
initiated by the initiators and finally one of the initiators
coordinates the process for taking the partial snapshot. The
new algorithm executes the merge more distributedly than the

previous one, and succeeds to reduce the number of messages

to take the partial snapshot.

Keywords-Distributed system; Fault tolerance; Checkpoint-
based rollback recovery; Snapshot algorithm; Partial-snapshot
algorithm;
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: procedure INITIALIZE ()
send (self <Marker, self>)
. end procedure

1
2
3
4: procedure ONRECEIVE(<Marker, ?init> ?sender)
5
6
7
8

if init = L then
Store Local State
init < ?init
: RcvMKList «+— RcvMkList U {?sender}
9: send(?init,<DSinfo, DS>)
10: send(Vnodg € DS, <Marker, ?init>)
11: else ifinit = ?init then
12: RcvMKList «+— RevMKList U {?sender}
13: if FinFlagthen
14: LocalTermination()
15: end if
16: else
17: MsgQ.enqueuegsg)
18: send(init,<Newlnit, ?init>)
19: end if

20: end procedure

21: procedure ONRECEIVE(<DSinfo, ?localDS>, ?sender)
22: AlIDS + (AlIDS U ?localDS)

23: DSSendek— DSSendetJ {?sender}

24: LocalTermination()

25: end procedure

26: procedure ONRECEIVE(<Fin, ?DRGinfo> ?sender)
27: MustRcv<«— DRGinfo

28: FinFlag<— TRUE

29: LocalTermination()

30: end procedure

31: procedure ONRECEIVE(<Newlnit, ?init>, ?sender)
32: if = FinFlagthen

33: send(?sendeg Permit>)
34: send(?sendex;,Compld, self>)
35: end if

36: end procedure

37: procedure ONRECEIVE(<Permit>, ?sender)

38: MsgQ.Dequeue(msgMarker, nodeq >, inity))
39: DS, «+ { self}

40: send(inig, <Collision, DS, >)

41: end procedure

42: procedure ONRECIEVE(< Collision, ?localDS>, ?sender)
43: AlIDS <+ (AlIDS U ?localDS)

44: DSSendek— DSSendetJ {?sender}

45: LocalTermination()

46: end procedure

Figure 6. ¥l — F [STEPLi24]

AvE—U%EETE. ZOLDITK Tinit DR H 5 iR

DY — X — initiator (Z[A] 42> T A v & — Y% Convergeca
U, V=Z=—DR2TODINoAvE—VEZFELLLE,

st

TNTY XLOKRT 2 HWid 5. BRI — X =TT

) X LDFET KIS HE B TerminationX v £ — 2% K T
4{Kk~ Broadcasty"%. € T® initiator 17V 3 XL D

BT TAMICHGOEHT 20—V AFy T ay b

N—TIZEEN54 ) — KA$ Terminationt v & —Y %
EET 5.

Figure8IZi2E 73 X LI B 5 STEP2HRAH D T
VT X LOHEELT— N &2RT.
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10:

11

12:
13:
14:
15:
16:

17

18:
19:

©CNIORWONE

end if

. procedure ONRECEIVE(<Compld, ?id> ?sender)
if Parent< ?id then
if Parent != idthen

send(Parent<Compld, ?id>)

else

send(?id,<Parent>)
Parent«+ ?id

end if
else if Parent> ?id then
send(?id<Compld, Parent})

: end procedure

. procedure ONRECEIVE(<Parent>, ?sender)

Children« Childrenu {?sender}

: end procedure

: procedure LOCALTERMINATION( )

if init=self A 'FinFlag then
if AIDS C DSSendethen

sendfnode; € AlIDS, <Fin, {nodej|node; sent the

marker tonode; } >)

end if

FinFlag < TRUE

end if
else if MustRcv C RcvMKList then
terminate stepl

. end procedure

end if

Figure 7. ##la— F [STEP1£¥]

. procedure ONINITSTEP2()
if Children =_L then
if Parent = selthen

Termination()

else

send{nit; € Connected,£ocalTerm>)

end if

ReceiveListCheck()
end procedure

: procedure ONRECEIVE(<LocalTerm>, ?sender)

end if

Received— ReceivedJ {?sender}
if SteplZ# 7 ¥4 then
ReceiveListCheck()

end procedure

. procedure RECEIVELISTCHECK( )

20:

21:
22:
23:

else

24

25:
26:
27:

28

29:
30:
31:
32:
33:
34:

end if

if Parent# self then
if Received = Childrerthen

send{nit; € ParentgLocalTerm>)

end if

if Received = Childrerthen

send{init; € Children, <Termination>)

end if

end procedure

: procedure ONRECEIVE(< Termination> ?sender)

end if

if init = self then
send(Vini¢ € Children\{?sender}<Termination>)
send(Vnodg € DS, <Termination>)

Terminate algorithm
end procedure

Figure 8. ##{la— I [STEP2]
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