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Abstract: In order to achieve the high reliability of real-time systems in virtualized clouds, a fault-tolerant scheduling al-
gorithm for virtualized clouds named FSVC that used primary-backup approach to tolerate physical host failures was
proposed. FSVC strived to enhance the performance by employing backup-backup overlapping technique and virtual
Machine migration technique. The constraints of the two techniques were elaborately analyzed to realize fault tolerance.

Besides, a two-phase policy was incorporated in FSVC to further improve the performance. Simulation experiments
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demonstrated that FSVC can improve the schedulability and resource utilization effectively in virtualized clouds.
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a,+cs, /P, +delay=d, 4)

Hoob, delay F TR EAL. QIR RULTT U )
GEI o AT e 2R BT FR AU LBCE. 2135 5)
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1) Sort H, in an increasing order by count of
scheduled primaries;

2) Heandidate«—top a% hosts in H,;

3) find—FALSE; EFT«—+o0; v«—NULL;

4) While !all hosts in H, has been scanned do

5)  for each Ay in Heangigate dO

6) for each vy in A, VmList do

7 Calculate the earliest finish time
EFTi(t);

8) if EFT,(t7)<d, then

9) find—TRUE;

10) if EFT,(t7)<EFT then

11) EFT—EFTy(t]); ve—vi;

12) end if
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13) end if
14) end for
15) end for

16) if find==FALSE then

17) H_andidae—next top a% hosts in H,;

18) else

19) break;

20) end if

21) end while

22) if find==FALSE then

23) Create newVm with processing power
Prew;

24)  for hyin H, do

25) if /1, can accommodate newVm then

26) Allocate newVm to hy;

27) ve—newVm; find—TRUE,;

28) break;

29) end if

30) end for

31)  if find==FALSE then

32) sourceHost«—vmMigration(P..);

33) if sourceHost#NULL then

34) Allocate newVm to sourceHost,

35) ve—newVm; find—TRUE,;

36) end if

37) endif

38) end if

39) if find==FALSE then
40)  Turn on a host /ey, in H-H,;
41)  if MIPS of /.y, satisfies Ppey then

42) Allocate newVm to hpew;
43) ve—newVm; find—TRUE,;
44)  end if

45) end if

46) if find==TRUE then

47)  Allocate /" to v;

48) else

49)  Reject 1}

50) end if

SR TP T RN R BLER B R
A X UCR I Wl Bokng, - DL BB AUHLT
WAERES REAUNLIIIRIIN A8 TR0 A 12
AT Bk N6 TR BERRAS R 520

e, LG BRI Z AL TR
FHLER RN, b ERCAE Hk, B G
T L BRI RN LEATIZRS , I8
NN CL R BERRCAS TR S o RE AU LIRS 1 Dy A G 5
%2 Pis.

B4 2 Function vmMigration(Ppey,)

1) Input: Py,

2) Sort H, in a decreasing order by count of

Output: sourceHost;

scheduled primaries;

3) sourceHost«—NULL;

4) for each /; in H, do

5)  Sort h.vmList in increasing order by num-
ber of scheduled primaries;

6) nowP<0; migrationList— O ;

7)  for each v; in A;.vmList do

8) for A, in inverted H, do

9) if v’s migration to /s meets the VM
migration constraints && #; can accommodate v; then

10) nowP<«—nowP+v;.power;

11) migrationList.add{v;,h};

12) break;

13) end if

14) end for

15) if nowP=P,.,, then

16) break;

17) end if;

18) end for

19) if nowP =P, then

20) sourceHost—h;;

21) Migrate VMs in migrationList;

22) break;

23) end if

24) end for

N AT SE WA P SR R IR T SR . 4 N,
For o E TS EHREE, Ny Fon&ANES)
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PR PATAE S U I NEH . O TAECA BRI
e — G E @R RIHL, H9 1 D2D)ATER
B A 0 (RIAE 55— 2 gk T2 AL gl e 38 5 3 1)
WAL A BRI E A O(aNaNywmNay)» THAE IR ZE HI G L
NRMERT T A RIS END) N ONaNumN) o BREL
vmMigration(P,,.,) I i 5 2 4 O(N,,,,N,")s M
22)~50) 17 Fr H — & R WL HY I B AR Y
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42 RIMAFFEEE
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SHTHEI T . SHINAR IR T A RAES
10111075 PO A )7 N Al o T DA N 7 2 A B RS 7 K
TR LR . — AN S A SR B T H S 1
1577 - W N A 1 2 5 N S m R
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U JSE B FBUAS IS L3 3 2 A H AR

1) EIRRCA IR AT e R B s

2) RIRA I S A S T RE A

HFIX 2 A bR, AR T ALAP 5%,
FEASE R A B TT AR I TR BB A AR R, A R A
S SA RN 5035 3 45 T FSVC Hhif FE Il A
IS o
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1) Sort H,in the increasing order by the remain-
ing MIPS;

2) find—FALSE;

3) for each /4 in H, except host(tip) do

4)  for each vy in hy.vmList do

Ca(t)) = (6)

5) Calculate the latest start time LS7; k/(t,-B);

6) if LST,(t”)<d, then

7) find—TRUE;

8) Calculate the replication cost C(z”);

9) if LSTi(t”)=d; || LSTu(t”)=LST &&
Cj(#!)<C then

10) LST—LSTi(t"); C—CR(i?);

11) Ve—wi;

12) end if

13) end if

14) end for

15) end for
16) The following part is similar to line 22)~50)
in Algorithm 1.
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WEERE T, = G s B

3) “PYYRATSS ENLEL (HPT, hosts per task):
TS EALECE B R BEAT 5 B LA
51 RUFZEFSY

ALK R CloudSim il =T &. &
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