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Abstract: One challenging research problem is how to cooperate and schedule the workflows submitted by
different users, in a fully decentralized P2P computing environment composed by autonomous heterogeneous
desktop computers, obtaining as high resource utilization as possible and optimized task execution efficiency. This
paper first analyzed several new difficulties of the workflow in P2P computing environment, and then proposed a
distributed task scheduling algorithm in terms of dynamic estimation on the critical task of workflows. Such
algorithm runs on every participating node and schedules local tasks by leveraging the best-response dynamics on
the run-time estimation. Via simulation, we validate that this algorithm owns high approximated optimized
average throughput, finish-time, and execution efficiency of workflow in the competitive P2P computing systems.
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1. while(true) do
2 Gossip protocol: Fifi AL H [log(n) 1A 1 mi A g 48 it 15 mi I A Hel 5 RAREE B
3. T*(ps)=D; T *( ps)=; 1*4 T*(fs)) Bl T *(ps) 73 A7 ps 30 AR BE IR SRRV AR 5 FAE R BEAE L B 45, §=1,2, ... ng*/
4 for (each non-scheduled task; in schedulePointSet(ps)) do
5 HRE 3.3 471 AR S BEVE b U A3k (53K 2) JI I8 task J2 75 42 S B AE L, IR [FI{H 2 {task; ,C, bms, gms};
13 C IR task; & 15 A2 A, bms 27K tasky T 7E 43 3 [ makespan, gms &7 task; J 71 4 3 41 1) makespan*/

6. if(task; 42 JC {5 k) then

7. T*(ps) € {task;, TRUE, bms, gms}; /* It bms=gms*/
8. else

9. T *(ps) € {task; ,FALSE, bms, gms};

10. end if

11. end for

12.  if (RS(ps)~B&& T*(ps) ) then

13. HRHE RS(ps) h1 T*(ps) (4B task; TS Be Do i 8] = B min(FT(task;,*)); /* FT(task;,*) i F 30 A2 (4) vF5ix/
14. end if

15, for(T*(ps) 1 IR tasks) do /A4 56 B o 1] A /N 25 DK 00 M 32 56 478 M R DGF R 1) T 55719 25 pc*/

16. if (RS(ps)= D) then

17. Hs task; FTAE S S AR R AR i pi JE TR AL pe BPIRASAE R ik pe 5 W REBN A T task; (KOG SEVERR S/
18. P task; #% 2 py (1) readySet #E 4 $UAT;

19. else

20. break;

21. end if

22. end for

23, for(T *(ps)H IIAE . task;) do /*HR 45 (gms—bms) /N 25 K IR 3, 15 38 (KA M $h AT 16 58 G0k v/
24. if (RS(ps)=2) then

25. I RS(po) e FEAL AT task; B 58 BT /L pu AE AT IR BT 1 poREME B,

26. F task FTAE 53 SCAL IS BB AT 0T pi; 17k pe 25 L REZN A AT T task; ¥ G S vE 8/
27. FEE L task; %3 pi ¥ readySet #E 45 $UAT;

28. else

29. break;

30. end if

31. end for

32. sleep(a short time period);

33. end while
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THPATH . F—F 10, —A TAER P JCRBER 4 (BRI FRAT) BB e SR BE Ry i B2 R D PAT . T
AT S R IL R RS B, R TR A 55 32 I HAT RS T 53 — AN IRAT 0 SRk ok
VAT BE AN, AT g 0 W A b B b 2 75 2 DG BEAE b i SR IR A o ot A2 e, 3 7 2300 3 Tt e Ath AT 43 ¢
A S T 1 B R AT B0 0 YR R U1 SR8 D7 KAl V%R AT 4 SO AT I ) de e, Ik DA AN Hh 43 SR AT 43 321
SEIN TSR AL VAL I S BENE . BRI, AN 2 AR M4 ST VR b Ia 2 Ho At 43 SRk, 6 2R 4 i 4 i
JE B, AT aggregation gossip protocol [14]f7 3K 45 11 Gt v~ A A hy i A A e s i il v o Pl 3 45ty
T—AHEARRIH T p AR Y5 IT gossip protocol 4R 115 B X DAG H 45 s R AUE REATAG TF. 589 2 45 th
TR T 77 v (6 kAR ES . %59 B 1K) makespan(-) i AN S U BR B, 2 B0 T AR B4 BN

P>'s capacity 2>=10
P3's capacity C3=20
Py's cgpacity C4=30
Mean capacity C=15

The Information known by P; The Pi’s estimation of network and node’s capacity

Bl 3: AN RO SR AR BEA Y b R

Bk 2. T AR WO B AR Ml IO S0 (B ST AT A5 19 0 ps 1)

BN AHE K #R A (E E TaskinfoSet, (45 BT e TAEW I DAG. 1EML AT I (845 schedulePointSet
HyH: b schedulePointSet H i) &F A1k 45 {task; ,C, bms, gms} (JLH, C R task; & 75 s ML, bms FoR R task; BT 7 4>
721K makespan, gms K RENL task; BT £E 4> 32 41 42 1) makespan)

1. for(each task in ps’s schedulePointSet) do

2 AR 24 20 (3) 1 (4) 115 bms: makespan(task);

3 WA 2 3 () RI(4) 5 gms: IV JJj task T 46 4 32 411 AEAN B2 A5 task™, I35 35 K 1) makespan(task”);
4 if (bms==gms) then

5. 43 {task;, TRUE, bms, gms}

6 else

7 F4 it {task;, FALSE, bms, gms}

8 end if

9. end for
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