bl

H 18 3| Bt=

0:

IS MeIss SIS =28 M2 M25 (2002.11)

A7 4 S 28 @494 9

43438

A% 328 49T 714

HA &+, oA F*
aFUeka A% E L5 At
e-mail : pluto612 @cs.dankook.ac.kr

A Task Duplication Scheme For Fault-Tolerance

In Internet Based Distributed Clustering Systems

In-Bok Choi*, Jae-Dong Lee*
*Division of Information and Computer Science, Dan-Kook University

2

gf

A2 AEdel WAHVA TP TZEF JWe] Y FALHBAY FHo| AsAzch
A Az e MEYAE $i AFY BY TAXH A2HIAE 71T BHAH A2y
£ BEA UEAZY Aol k2o dYF FA3) dAH} B Getdl, & =RAME of
A% ABY PR $4 Fe2E B304 AR AP o4 2% FA2E AFY 2
d A MEAIY =S APl EFRHoE YAY & USH 32 AAVY /¥ 5 2Y

44 7de ANET 35

FAAD 7ML H4357] A Send, GSS, WF 9 & 7]E9 13}

TR T dE FFHA 2ASHE HAGReH, of Z2AFHE ©] 4% TDS_for FT €3

EECIERLE LY

B =FdA Mg 35

2A4eF 7)ol ARH YL Rolyl AT AoELE FH o

49 F 719 YEYIE FAstd B4 pc 282 #74 L T5EL, PVM S 0|48 PHo 34
Z2a3E T35 4P g2EHE TS ddY @ = 9NN delay 5 HEF
23, FEE A4¥3 1WHE Bk A LA Bl AeEE Bydh

1. M8

e o] A3 tiiEe HFEE TCPIP
z2EZo o3 viEY I dAdHo U watA,
F713 Q) WEYA FAQC] AFHoz EibH
g AFEHES 98 oA 4435 E4d &
H2HE FAAT F A HAY A, g2y &
HaE Al2"de Ho Y42 AES A3l Myrinet,
SCI, =% Gigabit Ethernet 3 Z#2 14 Y E$ A9
AA&AY, VIA U MyrinetGM 53 Zo] A}g2t
Fol EF3 T2EZS ol&sn Y. FAT o
A YHEL ANgygdoes dHY SHES vEYDI
2 TS BtrE F71HQ1 v go] Fastn AY
Hoz Aol FAl & FFgo EA 3l
t}.

209

0]71% BAH A Eejay dFE dEE NOW
AA FHHolA 4T NOW U CoOw & T A&
o ZelAH ARY FAHgE =29 g e
BAEz] ¢ksith 1 o]fE NOW Y COw & & A
Hg A9 EHI @FHo|7] wEo|nt. upepA,
ol21gt FAAANA HAD JEe RIITH ¢udZ
A HMEYIY 2z 3F] g uHqE A
sttt &ATE, AW o] £AF S8j2FH HFH
AN E vENIY BAZ A3 A$A Aoy
dddde] & F Y3, TRIW FYPEF ==
9] mFoz AF Ao LAY Aol wrh.

upehA, £ =EdiAe A 7wy BA 239
28 #AHAA v AGSA S o]&3 u4F 2
i ARE A9 A A3 840l BRHES 3
71918 Al FHTTF HE A¢Hsl, Send, GSS,



183 2P XSS ZHSEUBUSE =28 MM 235 (2002.11)

WF ¢3ng&3d e 7|&9 R3FTH ¢uFd
o] 71dE AHEF AYE Tl e FHID
1ol 23] g4 AHHYL BATH

=EL g o] FAHIY. 2 ZoAME 7E
9] gy BaFH dnYUFEAN T ATES
2783, 3 FANE Y FEEZ 7IWdd distdo
Adgsity. 4 FolMs Adedste B S8 2H
AN HHE St B =FoA AAF 71y
ANE 4¥Hus, 5 FMe dE L dez9 #A

& da%osH EBS vhat

2. o

DA% g Alzddi] 2AERLE A A
ZHE3(time sharing) A3 FIHE-F(space sharing)
BAoz Ug 4 Atk AERTEAL 48] 9
X2 aREo] FXAAZEY(coscheduling)S E3 A
A AN2E FHete Aojn FHET AL Al
2L oy e BEANA Gy B 9494 st
o] 23R8 £3Pst= Aot FiFae,
B3 whao) 2FAE WA mE dYAFE ¢
7] A% e 22

(312] A7 95, NOW 7oA diAHe=
Send ¢18EF GSS ¢udE0] F2 452 2
Aoz ygw awlx, ol7)F a2y @A
o EAHQ H3}FH ¢2eFL 2 Flynn Hummel
2] Weighted Factoring(Z ] A4, WRHZ 22 Fo] ArH4).

7 2 FEAA g F4Y deoly 2r|E 2
A8yl A9 dekstd F4L g (R 2.1)% 2
o] yepd 4 s8]

¢nzF 34
Send S, =n
GSs G,=|la-H K
PP
1;N
WF E={(1-=) — 2
X X wk
k=1

3. S E 7Y
o] AolME FaEH 7|l AFHGAE BF

371 A% F58 AJEZF 71gel ddtd =@k

2 39 [E 2119 FA0A BolE HEHY 3
T4 LAYEFES & Fx=BoA UL B
7] oldel A BN skel 2 FnelFY v
olg 2rld) W £AZUE VE + Utk waA,
Aol ¥EH Fudel AEHA Fdel ¥

e datd oeH ge 2AFAE 44T F 9

. N7jel dolelst P Y FxEo] t@ 2AZe
o doly Tz T 2o

struct slave_node({
int job[max_index];
int status[max_index];//0:9] 8, 1: 54 F 2.4
float weight; //7}% 3]
int doing; /@A +8F< job 9 A7
int remain; /"] 83 job o] A7)
} sched[P);
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Procedure SEND (sched([j].job[k], i)

send (data of sched(j].job{k] to i" node);
sched[j].status[k] = 1;

sched(j].remain -= size of sched[j].job{k];
sched(j].doing += size of sched(j].job[k];
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Procedure RECEIVE (sched(j].job[K], i)

1 wait (arbitrary partial result data sched[j].job[k]
from i™ node);

2 sched(j].status[k] = 2;

3 sched[j].doing -= size of sched[j].job[k];
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Function SELECT_JOB_for_FT(sched[j].job[k},1)
® Input : schedj].jobk], received partial result data;
i, index of a arbitrary slave node
® Qutput : sched[m].job[n], next partial job

for i slave node

1 if(sched{i].remain != 0){
2 m=i;
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n=k+1;

3

4 }

5 elseif(Exist sched[O0...(P-1).remain!=0]){

6 m=0;

7 max_remain=sched[0].remain*sched[0].weight;
8 for(index=0;index<P;index++)

9 temp_remain=sched[index].remain *
sched[index].weight;

10 if(max_remain < temp_remain){

11 max_remain=temp_remain;

12 m=index;

13 }

14 }

15 for(index=max_index; index>0; index--){
16 if(schedule[m].status[index] == 0){
17 n=index;

18 break;

19 }

20 }

21}

22 else {

23 m=0;

24  max_doing=sched[0].doing*sched[0].weight;
25 for(index=0;index<P;index++)

26 temp_doing=sched[index].doing *
sched[index].weight;

27 if(max_doing < temp_doing){

28 max_doing=temp_doing;

29 m=index;

30 }

31}

32 for(index=max_index; index>0; index--){

33 if(schedule[m].status[index] == 1){

34 n=index;

35 break;

36 }

37 }

38 }

39 return schedulefm)].job[j];
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Algorithm TDS_for_FT

@ Input : N, size of job; P, number of slave nodes
® QOutput : result, merged partial data are received from
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slave nodes(e.g. array, a variable)

1 CREATE(scheduler by Send/GSS/WF algorithmy);
SEND(sched[0...(P-1)].job[0], O...(P-1));
3 while(all partial results are not gathered by master

node){
4 RECEIVE(sched[j].job[k]. 1);
5 sched[m] job[n] =
SELECT_JOB_for_FT(sched[j}.[k],i);
6 SEND(sched[m].job[n],i);
7 MERGE(partial result data of sched[j].job[k]
to the result);
8 }
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