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Optimization of Cluster Resource Fuzzy Clustering Partition Algorithm for Cloud Computing
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Abstract The classic fuzzy clustering serial algorithm has the problems of heavy computation and low efficiency in
dealing with high dimensional matrix operations, so it can’t be applied effectively into the fuzzy clustering partition
model in cloud computing environment, and it’s hard to meet the time efficiency requirement of resource scheduling.
Therefore,a transitive closure method was optimized based on the equivalence relation-based fuzzy clustering algorithm.
What’s more,a fuzzy clustering concurrent algorithm based on multi-threading for cloud resources was applied to the
improvement strategies for Hadoop scheduler, The experimental results indicate that the optimization strategy can re-
duce the computation for solving square-based fuzzy equivalent matrix problem. Moreover, the concurrent algorithm can
effectively solve the computation bottleneck of resource clustering on small and medium-sized clusters,and it has a bet-
ter speed-up ratio. To solve the problem of heterogeneity which exists in the existing Hadoop schedulers, theoretical an-

alyses of the concurrent optimization algorithm show that it can help to solve scheduling problems caused by heteroge-

Vol. 41 No. 9

neity.

Keywords Fuzzy clustering, Cloud computing, Resources clustering, Fuzzy equivalence matrix, Hadoop

1 38

B = 7T IR P A B RS R W K, ) A8 20 TR
SEREGBELS  ERAEREITENANENES S
SCHBEWMESFANBEERENHPNEREZE,
i Hadoop"*! £ & MapReduce! i+ BRI M — TR 2
BoRA—A ATt U B R T B &,
KR LRI FIN T F RIS . B0 St E R

Hadoop Bk AT 4518 B B 3 A9 47 35 B #2 %2 W MapReduce
SR ERERN MRS, M AH A 3 FELAER %
(FIFO ¥4 ¥ & 3: FIFO Scheduler, 38 & 7 8 & & ¥ Capacity
SchedulerfI/N Y43 451 TR B 2 1 Fair Scheduler) #5228 57 76 [F]

RS A . 2013-11-24 iR1E H #. 2014-04-21

HSEBERRTIR T B AR B h 25 0 R I BB R LR — R T
BEE SR LB, B E B i 328 R A T R B A
Be R, &5 8 CPU AT K% ER SR ZE
FAAREERN T S EETRFNABFFR SRR
ERCPRS K R, 72 A Hadoop Xt 4R #4740 3
B T B XA R R B R  RCA R XK
ek, EEZ EBERLE AR E 1/0 BE R FRE
B B BT XA, EEAEE CPU RALIEEETT .
ZTAFETRRDT SFEERENFBE AEE
AR, IR MR R R B P T AR SRS X
HRIET SR EERAREEREMESFRERERE. T
B SR 0T R M R BN X K 6 AR ] AL R | AR 4B
P, RERCHEAT RS H oy I 1R 1 R W R AT A | A N HE

AXZEHFRHARB RS (61063012, 61363003), 775 B AR F % H: 4 T B (2012GXNSFAA

053222) , " TR AL A A EENHRI([2011] 40), S BRI B SHEARF & iHR15 B R g 1348020-7, 84k 13180015) ¥ Ah.
WA (1988—), B, B+, TEHRF A ML SRR ITE TR, E-mail: wodedsl@163. com; BRI (1975—) , 5B, M+, ##, TEHRH

WA ARITE KT,
+ 104 o



7 A — 2 b 15 U B B AR LB A DG B, T AR R 26
HAY T M Z R 22BN, TR E AR RIVEALAT S R IET R

RAESV T BB REN H FRRE R BEEHE R
AL MBI SEESY . Bal, BETEMLRNBEHEAR
MBI B ATFEHEARE TN ERESE. = E5HE
HE, BN EE RME A TR AR E R R E 5
B RFRAHEI, e EHT A AN
KR FIEBRNBEFH, AR AT M R 2
RS, DES TR ML FM7/NERE B
BINERERRA TR NEFARY“RHRE
B, B, A SCR BRI IR 2R 43 B %51 A E] Hadoop ¥ B 2%
oK R ISR LE A N R IR ARAE , IR R AR R
¥FET Hadoop P8 EERNEF A .

HEZFELSIAB SRR . ZESHEER, FEXE
B e} R R AR AR A B PSR AR B M i R R B A, S U 1R
Bl R BT EBE, R A K, BERREEE S PAT
BEERNL. ZHRTHERY SHEAERE M, 37 S &
BT L7, W& 5t 88 17 AR 3 25 43 4 B vk 72 N % o 4
HEZENTFEEERR EEYCRNERE, TA N A
BRI E T RIS BT EARRER S SRR,
RAFERELURE TR . S5 AEMREESR. Hi,
B OEFITE R Z N E R R Btk
G

2 HXRIE

7£ Hadoop ¥ BE B B B0 7 1, SCER[(12348 ) 2 F 11
SERLH B ERLR B IRIE M AT R G AN SR AEKE, &
it S TEEBAE M AT S, F| A L5 2 A R B FE L 43
e g% & 5k /b B R G0 BT IR A PAT B (] R SE BLR [RI R B4R i 22
BIRRS . SCERL1314R 4 T —Fh BT ANE W o357 23 26 89 4E ol 37
BB, AR Dt 258848 1E oy R R CR 2 AT
T A FIAE L (R BBHAT T ST BED 5%
BRI L BUT IR 8 1 S W 3 B IR 55 4 BL PSR R
BRI RURES Rok BB Rl 535,

TERHI RIS B T 3R R 4> 5155 8 B 5 1 , SCER[10]
Xt BRI AT M BB B 2, RIS S EOTE IR RS AR
RIS AR R P HATIERE /DT IREEE, H i
RBTHESFFR. XRIIEFRFRAE. 2GR BB F
BRI RS T IR R i T — MR P R AR
BEHERNBEXNBEMRERESRES, ULHSHE
B4 285 IR ARE F P E AT 8 L FH P i AR
F, Bt S AN [RE 55 4 B 4 R 7R D HOER L 3 AR SR B
B LIME, k(14140 % DAG B E T2 TR
EMPBESEERES, XIS TREEMREHRE
B B R P 2R A R M R SR B AE 55 SR T —FR R T RIS
MERERNFEIE R L FEEFEE FRCA (Fuzzy Resource Cluste-
ring Algorithm) , FME BF IR R 43 2 3 MRS58 iR/ B 7766
#EF . CPUHBESM /OES. XEII6JRH THTFRE
£5 QS FTFREBESWWA EH = TERAEREE, EAR
— TAE A B SRR P, AR R L EREAR TERY
QoS TR SHOT THE AR HEAT 4328 (B (B SRR AR BN
5 3 FhRED , REBAR AT T = T E & RS R, AT
AARFLER B RS B AR E SRR R &R ug . SCERL17J48 H

— B R T RIRFE SRS REM MR R IR S BB %,
BSOS ENRRUATEWEES ZF I BRI
L SR FARR AL 55 BB IRTE R B S IR M s BEA &
B, SCARR A A SR S 40 I 2 R A L e (] R
B w5 B TR A, SR T 4 0 7 B o AR A DL R AT B
TR, UIRFEEEHCR. XIS IIXENEHRELNA
BERR U R HURRE G2 B BE IR A 43 AL 5 4R B2 () A, SRR B TP P RE S
F RIFROAACEARR TR 0, &8 RERA . B BE
TAMERE M B T B BEA 0T B IR BB AR W) SO
FUHBREEFROITEMES . ORI B —Fh AR
BRI S A, X R BT 0 CPUL R %,
[/O FIM R BRSEOH AT RACFIAIEAL 35 AR R LA
I ET SRR 5.

bR TAETEGE RIS SR AT Bk 1 R R FESR AR NS
SMERER . EABREHITERFRAGE, REEREN O
(), BRI Z 5, R 2 T i A H R (R R
M) g%, AMEINERBEEHNEHT, 0
T R SRS R K e R a5
SBRTHLET K SBIEERS. BT MPLGPU £
MBRLEIITAD FEEH R SR ERER, XA
TR T RS, TR IT & & AT LM 40 R .
Mi%ETF Hadoop ¥ & Yy H fth B 2 5 ok I K-3y EPY  K-iE
4B B AE MapReduce b 34T T L3, B F RARAH
W& THIFT R RAEFE TR, TSR LR R R
HATA, BB B & N 0 e B B REIZ IR AV RE 1. (B Ma-
pReduce fEAL B/ NIRRT, 7E 5 A H2 Hh B9 SF R RERT AR
WREFNSFBREENESRERRTEENSTE
B BT BT A R BHERUE SCRE R kB 2 Mb &
B 8 A B/ “ [ #” Hadoop S R¥HEAT 700 SUBLRI IR 2E
BREARER .

BRI A SOH EZL G X R /NILAR 2 SR B B BT IR AR SR 2K
3143 » 38 13 A% 2 PR B SR AR O S R M 1 R AT 0T
IAFTEREB BB B 7 » R i TROBIAR LU R AR
LM AR AN TTE TR ST B, AR ST R R
BH KT ABTER. EETENRRANEMREBEEE
Bt b X F O AT AL R i — MR T SRR T B IR
RPN 53 BB B DAL /N = SR R LA AR R
FRAEB A RAFEHT IT 4 I KB F Hadoop 8 BE & # 2R
HRMEHISF , USRI R Bk AT

3 WRRERNMEBE AR KRR

3.1 MaER

FRIEREIRIZE 36 R SCHER (10, 15, 187 % B ¥ R 4455 70 1) 22
S A B IR R AR AR QS IT 7 AP,

(15 X BERAHT

WREBRYHESG N={(Ni,Noy o N EBN EHE
IN|=n.f#F CPU. N MEHT. /O FFFX 5 MK
FERZEEF RN S REREEESENHN R={r,n,
resrsare s BORBFAER m=5, WIRFPK . FRIRLEE TTAREAR
MG R AT, I HENE KIEFREMEITHLA .

MFEHENFHENTEN BE IR RIFERE
R(Nk):(rko sVrl sTR2 973 vrla4> ’rkj%%k /l\%“ﬁﬂ’ﬂ%] gﬁﬁﬁE
HER EBER n > m FIRBAREREN (i Dnxm

+ 105



(BRI
F R bR v 22 AR B B A SR AR AE AT AR HE AL -
rk/'/:(rkj _—;_;)/S] sk=1,2,%ym; j=1’29""m

Hr =2 D hm BBEERRGYE S, —

k=1

N B =t W A ERERMIRAER

OB~
KA BREEGRIAG 13 —BI0,1]K A, 1§

” o ’ ’ ’ ’
Y= 0 )/ a7 in)

H ’r/j minzmin(rllj ’ rlzj' 9ty T/h,‘ Y, r/_i max :maX(r/u ’ T/z,' L)
r/nj )y (k=1,2,+,m; j=1,2,--',m)°
(4) S MM AR DL 4E R

B T IR EE AR P AR R B 505k B AR B ALY A i)
AR IR SRR BRI E AT AL N AN, Z BB AR AR

s n 2
S rl-k)
3 5,

1 (4

B py=P (NN €011, 5t p, =+ Se ’

k=1

pa=1,0p; = p <1, S? =%k§(nj”—7)2 9;j_//=i i

n r=1

Ppu Pzt P

P e P P AR R b
P P2 Dm
GBI WS ER

%33 AL IR A RRF 7 125 » AT SR A% 33 P A, , PORFASOR A 0
SRR TR N R S R S A 4E R

MAETHIARUAERE P i &, B FE BT & i E ps
=V {pa A pip » 1=5k<n} = Max{Min(py , pj ), 1<<k<n ), PP
—>Pt—e—P U RN P XPT =P 8GR P R

Pl piz e P
Hism 8 P smap =P T
P Pz Dm

=1,0<p; =pi <1, 1<<d, j<n, AR B c<<[logen]+1,
P BA YRR B AR

(&) T AR5

WEARRIAHE « € [0,1], THBIRR K424, K
MR —MIAREE. o HRET 1, RERLAZE AL
TRE RS o I 0, MR BAZ RIFUTR AR

KA F ST BESHE « MBREESIRLEN T=
P*— M, BB M, Hee WnXnEM, WEMETHLTO
BITCE T ARET R R A5 S B R — B R F ¢,

(DREFHEMERREE

OeRtgEHEF

R[4 A A RKZER TR REEHT AR
FRE L A RRTERAE W="{wo,w swe yws s} AR
Xt & AR R [ B A2 5, 5 ¢ 5326 Cluster, (18
LN CLOKIGA AR

PERF(CLO=—- 3 S+ 4

N NyEA, =1
w; KRTE j AERRIE SR T SR AL E , W AT 220 TR 2K R
+ 106 -

SEBMTFHER BERHFA XN RREFREVAR, LS
HRERRHTHT . BRH AR A a2,

QR EREHEF

B 14BN 2R RHEF AR RN L. A0S
HRAREREAEF AR 8 i A CL: P E N B PERE
H

PERF(Nk)=j.f21 w; + 7

BERGEHRBHRBHAEEEEHT A, X225
R srEER .

3.2 Hadoop & B 88 MU R EE AR

R REBZ TR RAEEER G REAE/NE
B, S RARM R 2R Bk 0 B T Hadoop 18 BE #8 00 3% 0% i 38
WARIE. WERBEENEERS 3 KIEEaE b K
BEBT SR, Nk LE - MEA R FH7H
AR 2 MO R 2 R o e IR M RE B I HE R R R M 1 1
S EM TR RIERIE 3 MR E B B R AT
KA THERTRS, AT HRAESRERFRE.

Xt FIFO P BE#R T 5 » SOk B B R Xt 42 5 1 B HE T
JREREREHE R S5 18 I M B BT U S (RS R BRI R Y
BRI AT B A REPRAT 1R L FAT 55, 8t 1 FIFO I E B kit %
9 AR BT S RE LR R B R PR B A PR R R
VRFRF R,

B REE BRI Z S, B4 A Bl —F W
ROEAR, U B R B R E B FRER—
BAZ it & RYEREHE T B UGB B A R K 89 & BB T,
4l cpu-intensive, io-intensive 228 B, FHX sb“[alfy” /INEBE
ERBEMA R R OVEAALS , BEN EHLY SR %
BT HREBEE HRKREHET S ZHES A —-BE
5B B R Y HE S R 9 s, TR S B R DR B
AIREN BT, A IR E BRI 2 R~
INEEBE I AR BB R R KA B W RS RAENE A et P
R 0]

PP B B R A R R T RE T S A AR R
B, SEENEAEL R HPIT T SR E S H BV AR,
WA T LR MEEEE R BB EEREHFAHEE, T
BB ORI A (618 . B ) B R i B R A N 43
FENMFHEENTH R ITHE BRS SRR
FER MR RRTY S ATR R, RIER IR T B BEG A
PR SR A B [5) B, R AR N F P B L AS B B IR
PERE SR YA A 5 R, (030 B DU o AR IE & 77 S e AT
4 B5F [ A — Bt

SCHERL13 TR M AL fR B th & AR BB AR b 15 BB 1
fEFFNE Dot 57 43 28 3R Al DX 43 S 357 s RIER 59 6, T
BT P o TR AR AR P e BT SRR, PRk BB IR
YEAV B R A BAT 0 R AT A BE . TR VA ARl i B P 48 A
WEEWSZEZ W, AU R RS R SR
TR 5, R PR B R I P IR
3.3 BEMSEEHREL
3.3.1 K%

I L/NFHEEG S, PFIP EENARE, HEXAE
LRI ELY 1L TITE pf TN pa s pr Q<E<) X BT
Xt R o7 B BT R B BUN, BRI — DK EHR n BITHER, )



METATEGEF TR EKE, BBUNSBICRIBRA pi BT
EHEZEERN G=ntn—1=2n—1,

TEHERE P PETERMEHRIITTE pu (k=1 8D py B (ppe»
k=R p;, 2 k= B, Min(pa pp ) =Min(p; » p;; )= py
M k=i B, MinCpa » pp) =Min( pi » pii )= pi = Py »

RIHH A HRRAARIT

()4 max=p; , ¥ max 5 pp A<b<ln B k71, ))& —
B BIR R Z B AEHT —R I max, RF T ERKRE
P FTRINI B pa AT AL S S B, T BIFEIE .

BE1 & max=py  ZELU T BRER:

DO pa=pp it W Min(pa » pi )= pp » Max(max, pp ) =
max;

@ pa<<ppbt, W Min(py » pa ) = pa » Max(max, py ) =
max,

B 2 & max<py LT HRELR.

DX pa=ppBf, W Min(pa » pi ) = pjs , Max(max, pj ) =
D

@24 pue<<pp Bt W) Min(pa s pix )= ps » Max(max, ps ) =
Max(max, p ) .

(&t LS BB H —H 8 max, BIRA

HEERD . max==p; , max=max;

HELERO :# max<pp <ps max=py;

HHEERQ A max<pp H ps <pp , max=Max(max,
Pa)o

OHALE R py BDHARBLINT

compute(p; ) :

BEGIN

1. max<pj

2. for k=1 to n(kz4i1,))
3. if max<<pj

4 if ppe<<pi

5 max<—pj;

6 endif

7. else

8 max<(max>>py? max:py);
9 endif

10.  endif

11. endfor

12. p; =max

END
3.3.2 BmHEFHH

2 i (I<<k<<n H k%4, £ HBIHE S RO, B8]
G (MRS ME R B RBEAN p, IENBERNG
=n— 2= (G—3) WA RIS R T 2%

Y p, A<k<n H k4, D EHHAHELEROBHEIH
BERON, SBG)RMBBAN p] TR SEEBNG =n—2
+n—2=G—3, it HEIRFER .

P EBTERNEHITEE RO TELEROBEHE
ZEROMMMRER /N, BN HEEN p; FEZERGAHT
n— 281 2(—2) 2 [, B G’ € [ (G—3),G—3], W AT He b

HIR GRS MR BB B BB S RIRER, BIARE
B EFER B2,

3.4 HHEENHZRL

TEMRLEE D, BENHR NP RESR@GMG),
TR 2 X n FUERIBTAERE , By TAERE S B X AR H X M2k
#HHRLEFTEEE F=ARKBAK TR, RETERNLTE
BEN f)=nln—1)/2, BEBIBEELXH, RITHE (D
HLBEMI I BEH R G THAT c WERBE, HIEH
RAPMIBEZERFRERLENENBER. ELRA@WHG)
LG n X n B R STR BT R, B AT X
TR ITERRE LB R HETHT B R EL
BYSRAMRERIF R BREE R UOE BT EN n X n FER.
U HIANT

DinitThread Num R E LB R, finished Thread-
Num R ERE B taskNum ATREITEHITE B
lenPerThreadNum RN R B HFEITE ML ENEG W
taskNum=n(n—1)/2, lenPerThread Num = taskNum/init-
Thread Num, finished Thread Num=0,

HTRAFH CPU BEHTHELZE REFREBEH
initThread Num KT CPU B8, I8 S £ &P ¥ B it
BESBRXBRBE.

®@initThread Num PR BIH KA p, K p; BE, 5
finished Thread Num B R ZE81, LR BN R BEZTHEE
J& finished Thread Num il 1;

®H % finished Thread Num 5 init Thread Num 5%, It
B A SR —IK nXn FEGHREEE .

FHERMBEA py B ps WHREZIT .

par_compute(p; or p; ):

BEGIN

1. for ii=0 to initThreadNum par-do

2. for index=0 to lenPerThreadNum

3 compute(p; or pf )

4. synchronized(finished ThreadNum) {
5 finished ThreadNum--+;

6 }

7. endfor

8. endfor

9. while(finishedThreadNum! =initThreadNum){
10,  sleepO);

11.}

END

4 HELBRSH

AICRAFELR T, S B/NUE SR RS
FHE A R T A R E R W EREE, TR N
500~4000, L8 3R E A FE BA AN CPU ZH 0% . 4% A\
B AEORIIRS 88 EHL BAERL N Centr-086. 4, KR
JDK JAc sk 1. 6. 0-21,JVM S5 & H-Xms256M -Xmx1024M
-XX:PermSize=128M -XX: MaxPermSize=256M,

AT BATEAS SCRE IR B 28R S AR AL B9 A9 R A M SOk
(15,189 A& 5 BT IR TR 28 11 2 B v FRCA fE 20 LE XY
£ B ARSI R B T FRCA (LT I BR I T 0 “A0
1k FRCA”) , 3F 45 AL SG 89 FRCA B A 3F R ST (LATF &
BRIt & FRCA™) , %X 3 FhSCBULHATRT HL AL . W5 A R HUAR
SR HEEIREARR CPU ZE MR85 EH 2 RI3dT

e« 107 »



&4 FRCA . {4k FRCA F 3t & FRCA 10 Y&, |3 ¥ 3047
6 B B A I R B AR

&4t FRCA {4k FRCA J3t % FRCA pyiz BB mE
1B, 3% FRCA MR LB H B MRS 85 0 Lty
B. MWE 1HALIES, FEEFNEN AR, R E
BHRFERSFEIDIE SR K, FE R BT MR 2000 B,
RAFER T LT 5 40, L B SR IREE NS

wo~f§{FRCA ~m- RALFRCA —a~JF RFRCA
3000
2700 /"
2400
# 200 //
= 1800 V.l
® 4
1200 —
W 900 —
600
300 Pl
0
500 1000 1500 2000 2500 3000 3500 4000
¥R

B 1 {&8 FRCA. 4k FRCA . 3% FRCA fR3#ERT

B 1 8RR MMUEH FRCA BREHEAMBI T K
HREAR , MR B 5026 LA b, R R 75 F 53 %38 M1 2 15 47 4R
E RBEMSEMERN BB EREE TR, £EREE
ZWE  RFEM SRR KBl SRR
i, mE 2 B, BEERBARNREE R, 24 FRCA
RKZHE B S AL T FER JLF 5 T B AR SRR 1Y
9020 LA b, ML E B B BAERT A AT, B LA X% 2 M1 4
R AR S A R AR P, A SCIR Y UL SRR R T 4T A
.

500 1000 1500 2000 2500 3000 3500 4000

¥ RANEA

B2 f&4 FRCA HARAR S BRNINTE

& 3 ALte/E ) FRCA 7EARIE] CPU #2310 ik % 28 41
EHEFEHFER . BTG FRCA REZE T, LM
RLAL FER FASIM A b 28 o 4 5 B A SR 2 B AR N O 48 R 4
F K X SRR B BN EE TR ATERBHRRALE
B, FEE AL BRASAZ B AW N 3 R SSRE Rt AR R D
T 3R TR AR G B IR R B R, R R R K
7 4000 i, R+ AIR S 8 I HITRBHF RBE, BE
FERFHGI 1 47%h.

S ~e-El e A e TN

360
300
w0 ya
180
120
60

®
N
=
Fof
&
%

O 10 00 00 200 w00 0 40
¥R /A

K3 REEEHFIRRBAEFER
TEMALE RS FRCA Zeall B3t H TR &, INELL S
=Tas/Tii » Tan RIELAL TR T B EATHATH ], Torss 2
R p MCHEB TR EZRAITHE, 24 S=p I, BN LLFR
* 108 -

AL L. AR AR SRR RBUR AT I 2 AR &
HLANE 4 Fom , BEE AL SR AR BB R TR D, R KT 1 B
IO H LR, O B R K. FEE SRR
BT R N ARG IR TR PN L, X RALBIF R G W
ik FRCA BB BEFEIInE L.

6 1000 F K - 2000 F K- 3000 F X 40000 ¥ X
14
2
JeRT) /
w8 — —
LS o
e~
0
2 4 8 16
CPUBH

B4 AR SR REE R AN L

BRIE ANELEEN BRI SE R WER -, 3HE
338 BT A R AR AR S A S MR BRI AT A AL, BB AR R 25
Mot R REEBBREL . B G RAE AR
A — 2, TR EF R MEN R A B R A AR
BN L, BER BB/ MU ERE R AR FENEH &
AKX BB RIEAY A1, 78 /N R BB T ORIk &
TR BRI IR R B B R I B Xt = B R S R o i et
RER, BRI & S MR B 255 43 B %k B F 3] Hadoop
B 3 R EBIEFHT T S R T, X A B F Rk
BWELSREIERN RS, F—% T/E% A Hadoop AL
HAl TR SRR M SEHLRE T

W& BRI K, UL R EY KBTI, B
WREG M FRCA BRI IF %5 8 FRCA, #7538
BHEETENZERBR ZESR™EAEERE, H
W ES R TS FEEMIASTH FRCA B/ E, EH
AR EHELE Hadoop X KM E B IR B HTELE
B RARE S E — NN R RN 7R 3 R B R
MAEZWEREERTIFMTEMRLREZE, AR/ =
ZREE R AR R, LRI R 45 M R K s B A AT ] B
PERNZS 1A 2t b B B RIR SR AT

2 £ X M

[1] Ji Chang-ging, Li Yu, Qiu Wen-ming, et al. Big data processing
in cloud computing environments [C]//Proceedings of the 12th
International Symposium on Pervasive Systems. Algorithms and
Networks,2012,17-23

[2] Gao Zhong-wen, Zhang Kai. The research on cloud computing
resource scheduling method based on time-cost-trust model [C] /
Proceedings of the 2nd International Conference on Computer
Science and Network Technology. 2012,939-942

[3] Hadoop. Open-source software for reliable, scalable, di- stribut-
ed computing[ EB/OL]. http: //hadoop. apache. org,2011

[4] Dean J,Ghemawat G. MapReduce; simplified data processing on
large clusters[J]. Communications of the ACM 50th anniversary
issue,2008,51(1):107-113

[5] Zahafia M,Konwinski A,Joseph A, et al. Improving MapReduce
Performance in Heterogeneous Environ- ments [ C] // Procee-
dings of the 8th Usenix Symp on Operating Systems Design and
Implementation. 2008:29-42

[6] Raju G,Thomas B, Tobgay S,et al. Fuzzy clustering methods in

data mining: A comparative case analysis [C] // Proceedings of



the 2008 International Conference on Advanced Computer Theory
and Engineering. 2008:489-493

[7] Wang Zhongyuan, Qi Qing-wen, Xu Li. Cluster analysis based on
spatial feature selecting in spatial data mining [ C] // Proceedings
of the 2008 International Conference on Computer Science and
Software Engineering, 2008 ; 386-389

{8] Yang Jiann-min, Wu Wen-chin, Liao Wei-cheng, et al. Trend a-
nalysis of machine learning— A text mining and document clus-
tering methodology [ C]// Proceedings of the 2009 International
Conference on New Trends in Information and Service Science.
2009.:481-486

(9] BfR#, @RS, RIS RIRA M. JE5. B2 Rt
2007

[10] Z=3CHE, S K, PR . 5 ETENMRENSESFAERE
[J7. 5815248, 2012, 33(3) : 146-154

[11] Sun Da-wei, Chang Gui-ran, Jin Li-zhong, et al. Optimizing grid
resource allocation by combining fuzzy clustering with applica-
tion preference [ C]// Proceedings of the 2nd IEEE International
Conference on Advanced Computer Control, 2010:22-27

[12] Br#i4r. MapReduce # I #£ Hadoop ¥ & T L HAE L A E B
FIRF SRR, SN AR T R %, 2011

[13] E#. Hadoop ¥4 TR EER R R S #D]. /M. 4
BEH T k24,2010

[14] #BEMR, HE S, R ER. —FETEMEEKN MK DAG {£5
ERER %] K%M, 2006,17(11) . 2277-2288

{157 Luo Mei, Zhang Kai-long, Yao Long-hui, et al. Research on re-

sources scheduling technology based on fuzzy clustering analysis

[C]//Proceedings of the 9th International Conference on Fuzzy
Systems and Knowledge Discovery, 2012:152-155

[16] Li Wen-juan,Zhang Qi-fei, Wu Ji-yi, et al. Trust-based and QoS
demand clustering analysis customizable cloud workflow schedu-
ling strategies [ C]// Proceedings of the 2012 IEEE International
Conference on Cluster Computing Workshops. 2012:111-119

[177 Li Fu-fang, Qi De-yu. Research on grid resource alloca- tion al-
gorithm based on fuzzy clustering [C] // Proceedings of the 2nd
International Conference on Future Generation Communication
and Networking, 2008:162-166

(18] XMERL BRIRZ. THHE R ERRFEARAE R MR, 3t
BEHLF%,2011,38(10A):157-160

[19] #Rmid. SEREENR AR HEAL)] HEILTE, 2012, 38
(6):34-36

[20] Sejun K, Donald C. A GPU based parallel hierarchical fuzzy
ART clustering [ C] // Proceedings of the 2011 International
Joint Conference on Neural Networks, 2011.:2778-2782

[21] Zhao Wei-zhong, Ma Hui-fang, He Qing. Parallel kmeans cluste-
ring based on mapreduce [ C] // Proceedings of the lst Interna-
tional CloudCom Conference, 2009;674-679

[227 Aleksandar S, Sebastian M, Ralf S. RankReduce-proce- ssing k-
nearest neighbor queries on top of mapreduce [C] // Proceedings
of the 8th Workshop on Large-Scale Distributed Systems for In-
formation Retrieval. 2010:13-18

[23] I/, R, 130, %. k-means B35 E kA9 MapReduce 3
LB ). Eh R R¥EEHR. B AR %R, 2011, 39: 120-
124

(E#% 103 1)

RIES. 3T ESL R, B Spartan-3AN R F1E H L EH
FAT 32 i CRCHBE R, A £ W= IEEE 802. 3 CRC-32,~—
MEEE 32 NEFAEREA 238 UM A M AR BT, MHAT
64 iy CRCHE 2R NFE 32 A48 A 378 M A
WERLH. BEIERROFIHE, F17 64 L H) CRCHE
RFFEMNTEIRAN 32 MITESRN 2 5, B, HERHEH
BRI, BT B R A, XREAL T EEER
FEEEEG T E T, TR 10Gbps B, 32 f1HY
FHATH BB TSR R 312, 5M, 64 {7 BT E 2889 T 4B
% 156, 25M, M 1 TLAEH,Q HEREE, Ll EHE
B/het, BB R M B RTINS AL X8
HEE L, B TAEBREMB/NEEIRE, B, 7L
AR, B ERA TRE, T R AR B B SR R
BEUMGT R LB EH R SRR RS,
WA LR E RSB E R D R B EE T B ek
BEFEM TR, HHHRE CRCBTUBEFHAT
10Gbps B5 M4, W iT BAE K M.Q.W BI{E, [EHE AT LUK
2 CRC % B T 40Gbps £ F 100Gbps FIEE MY,

HRIFE ACEB T —FRE CRCERZIHEENE
#eyt) 385¢ Spartan-3AN FPGA R T #HE CRC it
B, B CRCEMITEEE A REH M5
¥, 1P T BkZE CRC S 3l 16 B i B IR B L OB S AT
AEEBAECHT B RE R T, H A T BB R, Z
FHENHERBHESNEMEE SO RIEERREIEEEE
&,

2 £ X W

(1] B4 FT-RUKMERBHI] SCEEHAR,2007,12.7-9

[2] Gai S,DeSanti C. BRI .0 1/O # & M. BRYE, ¥, dL37.
HRER AR AL, 2013 2-12

[3] WEHE 10G LLKME D FHT CRC KIRA—FME L E L]
HEPLIE B, 2006,20.213-215

[4] Renuka H K,Jayashree C N, Design and Computation of Cyclic
Redundancy Code for Ethernet Application: an Implementation
Using FPGA []J]. World Journal of Science and Technology,
2011,1(8):68-73

(5] #ME, #EE CRCEENHEL]L HENSHFTRE,
2005,34:30-32

[6] Kounavis M E, Berry F L. Novel Table Lookup-Based Algo-
rithms for High-Performance CRC Generation[J]. IEEE Trans.
on Computer Society, 2008,57(11):1550-1560

(7] R4k, WM. BFZ, % CRCEARREFTHEEERT
)], HEYIBLE, 2012, 39(B06) . 154-158

[8] ERX. —MIFT CRCEREEKN PRI SLRIIL T RE
{EHAR,2013(3):78-79

[9] Sprachmann M. Automatic Generation of Parallel CRC Circuits
[J7. IEEE Design & Test of Computers, 2001,18(3)

[10] #r#. 32 i CRC BB HTH & REALHT ] FREAR,
2007(4).71-74

[11] BRa. EEREPH CRCEER MR A TREA[D] L.
L EHR B K2 , 2006 60-65

(12] /Ry, £ B3, MR, —Ful L@ BT CRCHERHK
BLY] MR R KR BRI, 2008(2) : 53-57

+ 109 -



