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Process Migration Using Traverse Algorithm
in a Massively Parallel Environment

NORITAKA OsAawat* gnd TOSHITSUGU Y UBAft

A process migration algorithm in a massively parallel environment, which uses a massively
parallel computer with more than one million element processors, is proposed and evaluated.
It is difficult from a viewpoint of hardware cost to construct a network whose nodes have large
degrees and to significantly increase communication capacity between nodes in a massively
parallel computer. However, a network topology with a fixed degree is not scalable with re-
spect to communication capacity. Insufficient communication capacity causes communication
delays. In order to prevent communication delays, it is important to utilize locality. Local-
ity is improved by process migration. This paper proposes a process migration algorithm
which traverses the inter-process communication network and determines the destination of
a migration in order. Next the reduction of communication costs is analyzed. The result of
the analysis is confirmed by simulation and the simulation studies are examined. This paper
also describes the relationship between process migration and other facilities, such as fault
tolerance and optimistic execution, and discusses the effective overhead of process migration

is low in a massively parallel environment.
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Al BE7ZLIY XLBE

ZZWRLETur 5 AT, Hle LT preorder
TSI 7% L) BRESHUEETIE L. Bid
I CREESLEEZ T2 L ITEETH L. 72,
BT ULATROBELEFEL, TOFEREELRD
Bl LT E Lz, $hbbBRARERRE LD
ICRICFI TR EBREERITE SN, BHEHRT
LEDICEF AN BRELERIEE NS, BET—
TV A, TR ARIEICHNS I LI Lo TE%
REEMEZFILRLTILELTES, T4, BEN
VBT D0, BREEEY - NICHWEbE RN
REFRETLILITERTDS.
InitiateSelfMigration |d, HO 7 Tt AN
REWELBROL I L 2ER TS, Thbb, bodh
LHED SNIERIE > TRERTRD, £I~D
7 — ¥ BEIOUEMLE %1T ). SendEvent IX, F 15|
THRESNLITOLA (B) LT, FREZEET
LI hREHERT S, SelectNext iX, RDIEEET
SRBERT L. TRTCOBRREREIKT LTS
BAICIZ0EETETS.

Process{Event event, Node from, Node next)

{
extern Node Manager; // BREH7/TtX
static State state = NotMigrated;

Node to;

List parents; // BBREENERENIT
List peers; /! BAEOBEMF

List toMove; // BRAEEILHE T EMAFE

switch ( event ) {
case Connected: // B
peers.append(from); // Y A M IZEM
break;
case Disconnected: // SIEr
peers.remove(from); // U A+ LHIER
break;
}
switch ( state ) {
case NotMigrated: // K%
switch ( event ) {
case Initiate: /] BREHETR
parents.append(from) ;
toMove = peers;
state = InProgress; // Hi¥%H
InitiateSelfMigration(next++);
SendEvent (self, Finished, next)
break;
}
break;
case InProgress: // H%iEELBldh
switch ( event ) {
case Finished:

/1 BREERT

BEHFREME N IN—ZRAT VT X2 F0iz7 o A%% 2347

toMove.remove (from) ;
to = SelectNext(toMove); // X% #ER
if (to ) { // BE%EHR
SendEvent (to, Initiate, next);
} else { // BHREELIERT
state = Completed;
SendEvent (parents, Finished, next);
}
break;
case Disonnected: // YIHFT
/] BRERT O RICER
SendEvent (Manager, Connected, from);
break;
case Initiate: // BEEEFER
parents.append(from) ;
break;
}
break;
case Completed: // BFXEBILETT
switch ( event ) {
case Connected: /1 Beix
/] BREBRTOERILBEF
SendEvent (Manager, Connected, from);
break;

case Reset: /] JEY R
state = NotMigrated; // FER%IRAE
break;
}
break;

}
}

(BB 9 £ 5 B 19 HEAY)
(Ek 1045 A 8 HIRER)

xiZ 5 (E&EH)

BEAI 58 SE R AFHFHIERF
R, IHR 60 FRAKFERER
B2 R RHERAF R LR AR
BT. B 63 ERELEEET. Vv
7 by THRESHEET, FHS
EESRBERERFRERY AT LEHERDFE. ¥
10 8 AF 4 TEHERE L ¥ —-Bh#dE. BEat.
BHEIDE AT LV 7 My 2 TICEEZRFD. ACM,
IEEE-CS & &A&.
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