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Analysis and Strategy for Parameter OptimizationMethodsof SVM

Guo Keyou, Guo Xiaoli, Wang Yiwei
100048, China)

Abstract: To selectparameters of support vector machine (SVM) during application, we choose sample sets from UCI database. Thepa-

(School of Material and Mechanical Engineering, Beijing Technology and Business University, Beijing

rametersoptimizationof SVM with kernel function is achieved throughtraditional grid method, particle swarm optimization algorithmand genet-
ic algorithm inintelligentoptimization algorithms. And the optimum parameters are applied to testingsamples. The kernel function optimiza-
tion strategy is obtained after athorough analysis of the relationship between parameters, the influence of parameters on the performance of
SVMand the pros and cons of both traditional and intelligent optimization algorithms. The users should use intelligent optimization algorithm

preliminarily to make sure the scope ofparameters, and couple it with grid method to obtain a high degree of accuracy. Experimental datas

verify the effectiveness of the strategy, which expandsthe generalization and application of SVM.

Keywords: support vector machine; kernel function; traditionaloptimization algorithms; intelligentoptimization algorithms

0 3%

T Hrm & AL (support vector machine, SVM), #J F] F #
BRBCTE SRS ) e 5, BRAB S 4RI, SURE R
RNE | = S P S /SR =3I 3 e = X7 L R I A v
N L 28 ) 255 0 5 7 ML) ) 2 4 S LA B0 2 T S SR o L i
AR B AL, 455 AR, mH 2 s E i
A7 SVM AT LLRR A AL 1 8, — M /R AR AT I
YRt o] B R oy IR AR AL B e 4R ETT b A ], 4R BN R K S
B 4550 H AR RN 2R g . Vapnik 28 NP7 BF 5T
HRF WY A A e S BRI, A e RO S B T T BT R
SVM HERESZ AR I, BRI e T 5 2 s R i) 8 B AR R 78 S
1 HiEES

FEAS S B M K 2% Bk SC 43 #8 (University of Californialr-
vine) f) UCT B FENY o 32 808 J4 oh S B AS B2 436 77 45 40E ) 4t
A g B o P R AT R TR A v IR U IR 2R 3 L AR AL
BRI, S2he P R RIbR o 1. 2 F8F . AR
8: 2 FALRI 23 o Il Zr AN R AS . O FE M T 45 E R 4k
FEAR VC 4t I had 2R AT 2SI E 6 1 SEAR . 308 BB 0 4R
FENR 1R, HEASAWE 1, 2050, 755
I S 50 Al AR e TR U

Wi EEI:2016 -03-24; {EE HEF:2016-04-21,

E&TE 30z i 5 B AL BHE T H (2012—364—835—110) 5t
LR R iR E

EZ R 3850 A (1975 ) 5, BIRVLAA FF 5 /R i A L, Bl 2
P2, 2N FECF B B AR 2R L BE ASE T I RIS

# 1 UCH by fi B0 4 #0 23 Bodfe

o - 25 2559 L 5]
= 45 S| AR B
1 abalone | 4177 8 3 I.M:.F 1342.:1528:1307
classl:class2:
8345:1987.:7981:
2 au 25000 45 6 | class3:classd:
1813:1565:3309
class5 : class6
Balance—
3 624 4 3 B:L:R 49.288.288
scale
blood—
4 . 747 5 2 0:1 470.177
transfusion
Iris— setosa:
5 Iris 150 4 3 | Iris— versicolor: 50:50.:50
Iris— Virginica
6 wine 178 13 3 1:2:3 59:71.48

1 B0HlE 5 0 S A AR H 2 A 2R AL

2) SBIRFRAE ) AR 2 AL, RO 4RO AL A
Sy B (1) 0 ASE B 5 M 45K

3) ML E AR £ A BRI

4) FEASE I LB A A BE X AS B Bl )R RE B B
SVM 75 i Hfb Ab B, B e AR S 40 2528 P AR .

1 /5T Abalone. Au Fl Wine ¥4 58 (% FRAE 1] &2 4k %%
# %, Abalone, blood— transfusion Fil wine ${& £ 4> 9| 7] 5 78
A BE S B K. Balance— scale 4 48 40 75 5y ¥4
2 HETMAEZSHERFELONER

2.1 HFEA—KL
PR ) SR PR R R ROE A b 00 22 B 2 T B AR AR



. 256 - HE LI 5

% 24 &

Ablone AU
30 T 1.0 s 5
< 0.8
'KZO
5 0.6
glo 0.4
0.2
ol s i B ok o § 0 LU H
1 2 3 4 5 6 7 8 1 3 5 7 9 11 13 15 17 19
B
Balancescale Bloodtransfusion
51 T T LA T *
4 ] 10000 i
3 J +
5000 H
9 1 -
g1 I I 1] Jd0 o =2
1 2 3

4 1 2 3 4
Iris Wine
o 1500 1
) % !

4 L 1000 1
9 % E 500F 1

of 0-+—1—+*~—-—-+-—+-v-
1 2 3 4 12 34567 89101112 13

B 1 KRR A A G

ol SR MG A S, YGRS A, BT LA B
IEHATRCE RS —, MA—1b. EWNIMFERDIRERNE, ER
MR, A SRR AR BN PR R LR AE 43 o ) 5 SR s e K
IMEFEAE S i FRAE I — A & 2 R R R R . |
g, H— kA (D PR

Vi = Wmax = Youin ) (0 — ZToin )/ (Xmax — Tamin ) T Vomin [@D)

Her: x WEEARLE, v, HA—fLEME.

FZEENEENENAN, BRI EE, R W
DREARIFE IR E B AR, WA gEE R mIE—fk., Z&xE 1
Bl BT, B E R AR (D #frE—1k
# [—1, 1] K, H—AbaiE A EERafiinE 2 s,

original data scale data

15
0.

6 .
4 5 6 7 8
(Y ALY SV
12 13

11 14 15

B2 —Ak e s A A o A

2.2 PCAHiEM%

it [, SVM A6l & VC 4 5138 145 4 XU B B¢ /N S
B, FEPRAESF R FE R Rl S FEARAL AR # i VO 4, A
(BT 7E 25 2 B b A I B XU A5 B0 sk il . R AIR VC 4
TN T B2 X A AR 1 R AE ] S AT PR AEAL B . 3 A o AT
¥ (principal component analysis, PCA) /N2 X T F

o fx BEAQ TR BUIA B A 155 1) . BB DR A S0 1A 7 45 4 0 TR A
FE . CE RITE ARG R G . A ST A 5 6 A dhs 4
BBl 4~45. MR — MR 0. SR I 9020 i Sy . 6 D RK
P Y Ry i FL AN 3 BTR

100 100% 100 —— 100%
50 50% 50 : 50%
0 e s I e o 8 0%

L 23456780910

100 100% 100 100%

&

£

K 50 ~-150% 50 50%

®

i
0 0% 0 0%
100 100% 100 100%
e e 50% 50 50%
0 0 0%

1234567 8910

B3 Bk EREA

3 SVM #% & # S #UE

S ) A AL A 51 HE PN R R BRI W B A P T R A s R R
BRGS0 AS [A] 0 A% bR B0 B A B T A [R) B S ] B
Ml. WA EREAE: L. 2WA%. ik, —2Z2Hs
Wb, —m R A . & 2 M8, & SVM
Mg, ¥ SVM 43 28 miie o (0, o8 HAHRUE /Y &
W RBGE R £, sl (2. WS S R LA H bR a5
(cost function) F A[igh= (3):

F = min{CEiil Ly@cost; (0" f) +

(1= )cost, (0" F) ]+ D)7 ) )

G _ ”I* L HZ
fo= exp( o > (3)
T P T T e T T o)
B o 2 O 3 SR BUR AL AL (C. of) BMCUL. 3245 SVM
WOHES HE . B o= SRIIES BRI C B g 414

874
-
A 5] R 1) A S8R R I 248 22 B AR SCHE S 4000 2o A v 3 B
WA% . BB R R AR B . ESE I P A AT AR L
PRz AR LA, MBaie. SRATTEIAESSN In-
tel (R) Core (TM) 2 Quad CPU Q9550 @ 2.83 GHz, 4.00
GB RAM, #{F4& 5 MATLAB 7.11. 0,
3.1 MEEESEIM

W% SR R R A S R i — R, SRR ST AR, BEE
HFIH G BN 2, SRR, FALHIRED, B
IR BRSNS AL E,. BSRAEN X7, 2
R s LR, Bl —ERBE TR RRR, AXth CHg
BAEHN [20 (—5), 20 (—4), -+, 28, 2°9 ], I 2554 (C,
o) WA . BUREZBA I HITSENLGR, B 4 BoR T 8
81 UMM EFET ST UM, R 28T 6 M4
U ER

2200 XUR 8 I GRbE A I B R 30, B AR KU 48 0 3ol AR 11
TR, AL KU S 2 06 RUBG B 5 U 2 A, 3% 2 RH, M



%6 4

BIEA . GF . SVM SRR Iy ik o B 5 U3 .+ 257 -

Bl 4 RS 2 B AL S0

F 2 MBERS ST R

¥ RS SN BER | S 25 #E
= B4l (C.o /| /Y| R /s

1| (73.5167,13.9288) |42.1744|47.2156| 89.39 | 523.734369
2| (1.5157,0.03125) | 40.204 |38.9139|79.1179 |23019. 050751
3| (388.0234,0.054409) | 5.5556 | 8.4168 | 13.9724 | 7.158672

4| (388.0234,0.094732) | 20 |23.244143.2441| 10.833059
5| (0.03125,2.639) |3.3333| 7.5 |10.8333| 0.870338
6| (0.87055,0.094732) 0 4.2553 | 4.2553 | 1.262056

TR AN SREAR M B, dEBUNEASC . BURE
2 25 000 DMHEA, YNZRmf 4, FoxE LR 3 AR B R0CR . 4L
AR 2 Wt W] G XA — 2w T A RS, BILE I 2R 72 b
ANRE T BB SR AR Z 30 U o DAAS #4) Ak RV 35/ SRy SR, B
My 2 KU AN B A KU . 254 6 LI, fl XML, K&
1) A XU BRI
3.2 NFHEESHIMK

XY R G RAT NS ASRHE RS L, A TR
Z 108 Re Ak Bk SRR s R SUHR A Dk, R R A 0 1k
(genetic alogrithm., GA) ., B #f#& ¥ (ant colony opimization,
ACO), #2i &R (tabu search) . FLIE k& (simula-
ted annealing, SA). ¥ FREA L (particle swarm optimization,
PSO) &, s £ 5k Mokl 7 B Bk 0 E H F A & ik i)
REEOT R R R AT R LS S, AR
(4, (5) HATRLT « WS d R, 7% B8

vy = wolyt v (pbesty — 287 + cory (ghesty — 2571 (4)

2y =yt ! (5)

Vi Bl A3 AR ER b WGEAR, RLF @ TRAT R AL B R
WIS d dE5rit . oy o RMEEEE,. TR MR
Ko BHRERN 2. n o SREHLE T 3mSR BEAL
— M BUEEEE [0, 1], w— NI ERBBENE, %
FH T X i 23 (RS R G B 0 JR 1 . pbesta « gbesty 53 5] 2 R #8 F
SR EME. Y. Shi FCIEMHREME «w WMER (0.9, 1.2]
Al LIRS 4 R i i it . B.J. Rao 48 AW BFFU R, okt
G AR R, TR SR U SIGER AR R R — iR R
20, 2k AR B — M B 100,

SRR AR B ORI E AR R i, BT (o
)y (T xp) s BEBIPEANE w=1; 2 2) 5K sk B 4L

a=c;=1; PRI con =100, con=0.1, guw =1
000, guin=0.01, ¥ T AL PL)5 ROREA SE HEAT B T HE B B S 80
S, FhadBEPR A= KR, A PSO Bkt

W 5 Fron . AT R S5 R a3k 3 FiR .

5B SR

£3 KT HEESHEI RS

lhg RfEZ 2B B | S W25 FE
= BAL(C. 0 B/ % | B/ | R/ % /s

1| (25.0763,49.6905) [46.475548.7126|95.1881 | 3115.743198
2 [(20.7043,652.1897) | 66.5 |66.6167|133.1167| 205381. 080214
3 (51.5964,0.01) | 8.7302 |13.6273|22.3575| 52.510017
4| (69.9501,1.227) | 21.333 |21.5719|42.9049 | 47.044323
5 (0.1,1.9503) 3.333 | 7.5 | 10.833 6. 030470
6| (5.2359,0.00) 0 4.9645 | 4.9645 8. 745354

FIEIRERY, fER RS R, ARBENE, BEE R
g, SFHEGEESREA, MEET AR EMRRE, ik
TR B IS N . BB —E BUE IS . A A FIRE AR 1438
PET NS P ARG A AR, MRS — B B
PP RERIAE S S R BB TR, BABA R mILR. 6
AR5 T I SR S = S g B ) | I A £ 3 N i G
1%, FEEMEZRER O GF), SZRAZIK,

3.3 BEHEESHIN

RS, RESHARAAFEN, S5 8 NEK
K, THEEMRE NIRRT A ERNR, MXEL
X E R E AR & P f (non— deterministic polynomial,
NP) #RJ7 ik PEA 4 19 sk 2 88 553 (genetic algorithm,
GAYTY U AMZ ok b 3 10 B R B e A vk B Bk, HL T A%
e R Lt . 1% MR Dariwin 384k 18 b A= 4 9 4k 5 7 3% % Fh
B, IR AT R oo AL S gt . AR B 1
FEbR, B RIE RN B, P e A, Eat AR
R Lk As S, FAERAE, RAKBFMEN. %8 kX
W REE R & (roulette wheel selection) s >4 #% 1k
R IE L TG BE . B AP R GE AR . FE i M A
AL AR B p AR 3E BB f . R RY 35t 1% 4 R
—RMBEE P () sl 6). BiHEE ¢ sl (D).

P = — 1 6
Z,—lfl
¢ = > P (N



. 258 . HE ML &S

% 24 &

WMAEEIL NSO E — BIK IR 2R 1T, NRNSHA A
PR RE R A K, H AR AR u#ﬂﬁ XA, AR
RAEB L R f A R IRE A . AU UL R E
ﬂﬁuﬁpw—%,wﬁm%ﬁﬁﬁZWQh%ﬁA%fﬁ@
B X AT A i &, BRES B c WAELEE Ry [0, 100],
ZH g ARSI [0, 1000], X HH 0.9, HHH
0.1, it FEA 20, B 104k BHS A REAS 88 JE 47 38 15 55 0k B 8L
S, Fa R = XA . A GA B b
e 6 frs, NZRirfsas gk 4,

gEJ ﬂd%%ﬂ. A
1 iwﬁé :
— G

(IO Y CRTAE 2  EE R BN &

4 BMERESRT IR ER
52 RESH ZEmR | BEX | 4t Y Zr#E
5 HC. g W/ % W/ % | KUK/ % Bl /s
1| (11.5126,25.4269) | 41.6965 | 47. 3353 | 89.0318 | 1964. 545545
2 (%, %) * * * *
3 (0.2944,2.1315) 7.1429 | 8.6172 | 15.7601 | 37.313213
4| (2.5928.729.3432) | 21.3333 | 24. 4147 | 45.748 | 57.759948
5 1 (0.0052452,2. 2049) 0 7.5 7.5 2.379051
6 (6.288,0.15831) 0 7.0922 | 7.0922 3.432706

3R 4 T FESEE S, MEREMEm, BEE L
IR S K SR e R A AR SEER R, BRAE 2
TEZDT 97 INFH I ZRE 7 AR 15 2] BAR A A . B4 3 AR
PR A T B A KU 38 . R 40 Bkt A e 3% X 20 K5 3k B i
. (REELE 5 S T 62 Wk, %%GAM?m DAY
oA ML R . B4R 2 I R R FEE. HEREE
ﬁ%wm%mxﬁﬂxlzmmTAwmmﬁ,fﬁ@m&%
REOh R LT IR, DIBURAE 6 o, G RE0kh 3 mf ik
ﬂ?ﬁ%%,@HﬁXﬂWEQEMﬁﬁ BEACE 235 iy
BT F RO 2T ISk e REHCH B . & i
s ﬁfﬁﬁ%mA%ﬁﬁﬁiiﬁﬁs%ﬁﬁ%%%%I
SIMAS S, WS4 R I AR B R
3.4 KWW
30401 ARALF AT 5 N R g

Xof b = A B 1 1) S5 A S R S o R T A% G 0 R AR GRS
TN . BRSO, B NS E G ST
ML SEHLEAT . MR, HEE W 4S8 T, BikE
RIEN O ), FFZEFRN B & . TIORGOS
B R R BT XS IR —RdRAE 2 b B, FEA
JEIE W L BE B0 i 3006 . A B ik LA I [) N s 8] R 4%

AR, BT RLAE R Y R A (R NI R B & R R A . EORS
BRI E K, ff 23 [ B B AR IR B A R, TR
TEF ] . A B DL B 23 () A0S AUAR

7 SVM 28 3t # v, PSO M T GA, IS A
S (EE AR AR v, B R S i SSOR DA A A U AR RS B N AR A
PSO S By ) B2 GA%&W%%R&%%%%#E,%h
— S WIS SR RN AR SR, e B AE R R A A AR AT RS AR
o ASCHTHR GABIE, X IFRATHLE FR 25 S A5 8RR
s FEEARE S WIRSCEEEAS . &k S0 R R R
B, OERBIEE 6 ELRNXEN 05, dkekitfk,

SR, PSO M GA BRLE 2= E 30 O (n°2), O
(log2n) , HSEGE MARIE LK, XWAERALERAS TR
Hm%ﬁﬁ%,ﬁE%MéHW%%ﬁ&%ﬁﬁ AL R AT
SR E, AEMSHAEE = [o, 100], g= [o,
10007, ﬁ%mﬁLz?ﬂ%%£MZ%m,@ﬁﬁﬁﬂ%%
WA, B ARSI I R o A A R R AL R R A RAR L 4R
WH AR S RESH, ARSI EREN, MERET
EZX o ot e 1| 2P U e Rl O RVl | B € SOy ol = S i K e M
FMEDA B, SOAE S R b, ml LU R e AR R AT d AR A
W B BT 0 . LA E S R AR (e, R AR Ik AT
ks E
3.4.2 BB SVM PR BEK 5

ZEANGREE R, WG REA T SVM [ M AE A B R R .
B 5. 6 A, DEGE . AR TE AR AR L AR AR AR 2
BRENRESHEASG, BREEHZAIE. SRE 3. 4
BTG A S), SO 2. =Mk 54 2 b B,
FRBA 1 B A SO . B E, SRR, SiE
IR =AM D 3 iy MU IS & 8 R AL, b
S A M 45 %ﬁ*%ﬁ%#ﬁ%znm%ﬁ@ﬁﬂﬁﬁ
PWAREH, T2 m AR 2 e EZmE; 3
$XE%$ET&#MW§E*%E%%,%%T%ﬂ%l,
o SR EE X REAE ) SR YR S, OR R R AL 3, DUDT IR R
FA IR R,

Hirh 20 (2 il gk A iR 2 T R 3 R 4L C, #8
5 43 2 1) gl e K LA i R s /NW BT R AR T S Y RRAE 45 [A]

PR 2 ST ML g 1Y T A 30 B R 20 6 XU 9 L A8 5 TR o 30 B e U
%Haqiﬁwmﬁﬁﬁﬁﬁnﬁ%ﬁ (B o 23 A B 5 2%

. BEMBEEALEL,. BE S MR, RERAS
AR 2 EOIB SR B R E N . T o® S RE DN R SR AL (I
SRR - A A R ™ e A ) A AT g KU A R S
FLAE AR Z B IR . S B o Ui W3 SVM AT B 1 4 5
e FXR R . RICSEORE,. RHEAZ .
4 HE

A SCH A A GE AV RE AL S5 Xr SVML N T 3 7 v B9 % R

BESHA (C. o) HATUAL . 608 IR FOR 2L 47 09— 1 B
ﬁﬁ,ﬁ%%WTM%%\ﬁ?ﬁ%ﬁﬁ%%%iﬂ%ﬁﬁ%

it &, FET (C, 6®) X SVM 2 btk R sem . 16
SVM i, Sy R W S B2 . 42 155 de 10 AR BE . R R AL 5T

ARG MR, B RS GBIkt S et m e ir . SR)5 R A
WA B3 e a0 A v G B B A A E . T LA B B R A S
] ML AL,



%6 4

IR, S SVM BRI T L SR

* 259 -

SE 3k

[1] Vapnik V. The nature of statistical learning theory [ M]. Springer
Science & Business Media, 2013,

[2] Vapnik V N, Vapnik V. Statistical learning theory [ M]. New
York: Wiley, 1998.

[3] Chapelle O, Vapnik V, Bousquet O, et al. Choosing multiple pa-
rameters for support vector machines [J]. Machine learning, 2002,
46 (1—3): 131 -159.

[4] University of California— Irvine. UCI Machine Learning Repository. ht-
tp: //archive. ics. uci. edu/ml/datasets. html. 2015—04—11.

[5] Eitrich T, Lang B. Parallel tuning of support vector machine learn-
ing parameters for large and unbalanced data sets [ M]. Springer
Berlin Heidelberg, 2005; 253 — 264.

[6] He H, Garcia E A. Learning from imbalanced data [J]. Knowledge
and Data Engineering, IEEE Transactions on, 2009, 21 (9). 1263
—1284.

[7] Zhang Z, Guo H. Research on Fault Diagnosis of Diesel Engine
Based on PSO—SVM [A]. Proceedings of the 6th International A-
sia Conference on Industrial Engineering and Management Innova-
tion [CJ. Atlantis Press, 2016; 509 —517.

[8] Smits G F, Jordaan E M. Improved SVM regression using mixtures
of kernels [AJ. 2002. IJCNN02. Proceedings of the 2002 Interna-
tional Joint Conference on IEEE [C]. 2002, 3. 2785 - 2790.

[9] Keerthi S'S, Lin C J. Asymptotic behaviors of support vector ma-
chines with Gaussian kernel [J]. Neural computation, 2003, 15
(7): 1667 —1689.

[10] Duan SM, Mao J L, LiJ L, et al. Design Implementation and Ap-
plication of Swarm Intelligence Algorithm Optimization Function
Simulation Platform [A7J. Software Engineering and Information
Technology: Proceedings of the 2015 International Conference on
Software Engineering and Information Technology (SEIT2015)
[C]. 2016 196 - 203.

[11] Yu S, Zhang J. Zheng S, et al. Provincial carbon intensity abate-
ment potential estimation in China: a PSO - GA— optimized multi
—factor environmental learning curve method [J]. Energy Policy,
2015, 77 46 —55.

[12] Shi Y, Eberhart R C. Empirical study of particle swarm optimiza-
tion [A]. CEC 99. Proceedings of the 1999 Congress on Evolu-
tionary Computation [C]. IEEE, 1999, 3.

[13] Rao B J, Babu M S P. Ongole Breed Cattle Health Expert Adviso-
ry System Using Parallel Particle Swarm Optimization Algorithm
[JJ. 2014.

[14] Yang C, Xu X, Han J, et al. Energy efficiency— based device—to
—device uplink resource allocation with multiple resource reusing

[J]. Electronics Letters, 2015, 51 (3): 293—294.

R, R39,239,239,239,239,299,099,239,293,093,239,239,293,939,239,299,099,239.239,293,939,299,293,099,299,209,293,239,209,293,0939,299,299,2399,239,203,233,939.299.299,039,299,299,233,239.299,239,039,239,293,033

(3555 254 T30
R BF JE SQLite72. 032 f%, J& SQL Server 2008 (1 5. 495 f%,
& MySQL58. 555 £%, J2MAF B—#F 1. 231 £, &7
WAE B— B 75 1 5 AR B 8 G e p F HoAh o i, X2 F
REIAETE W AE T AT L3R AS o i ) A2 A B, R T R AR R 5
AEFFTENAE T, ASCR MM TR G| Ik R T B—#
B RE . B2 L B— Ry R gIe, HE5 SRy il
BASCE R IR, SHA - RBERNETH LB T4
TERCA S F 1849 R PR3, O SAETRE R 24 B— R4 2
— ™4 T S RO Y- I DT P AR 45 SR AL 4 TP 4
oo BIMTE I BB B— R 9Bl 89— & mnd ], BF A 7EX A
BB AN iR ) B BE AT 352 5 A . T AE AR SCRT I R 51 B4 1T
TH 5% DT 52 25 R R PR S . BT LS O R AT A S 4 2
HI O ESURAE S . HORE i 0% U B A i b A L TR
SR AU DRt A 7 BUTE T AR W AEAT IS AR DI A3 2L
PRAEMRT B . BRI, LIS T RIS #E . SO Ay 10 000
ARG, TR A RAR A . PR X BT BEAT 4> AR TR Y
A [a] AR 21
4 HFRIE

fE C/S IR+ B % P T L 408 58 17 0 77 5K 25 H
B s RGBT G2 A 1) 7 fifh 445 g R0 B2 30k x5 BB mT 400 A 504 BT
o & B[] DA K 22 A7 AR 8 M 0y S e . 3l 5 AR A Y 3 O
M AT S WO B DA R R PR LA . R R A S AR
W WA, RESFANIRERE, FHNAT
— BT ) T T R R B, R U R 5 N A e S
PR BB A T sl ol ] 28 P A o O 2 SR R 1 R A BB 1Y
D5 SRR AT AT B, 45 T A AR U 0 BAR B R IR 2 S AR B
TR U A R AR BEAT T VR AT . A48T A7 g s A S
PREsH, g it T 8BRS . TR A T BIRS AR
B INRESE B, JE X & A7 6 R EAT TR, AT AR T4

W T AR b i TR GX — [ Al
IE T IR A RS T

53t PR ST A . %

EES S ¢

(1] 5k ML 5 ST B FE R B B i B A58 (D). @ik A
UIiFE K2, 2009.

(2] (T, DRHEY, BUes . . 480 S B0 25 9 13 19 77 6% 40 A7
[J]. wmAHR SHE AR, 2014, (6): 1170 -1172.

[3] Eifgale. T Cache BURIEM B 795 T REMEREWMH (D] il
WL K%, 2013,

[4] Mioes., =M CRBHMEERRZEN LR Visual Fox-
Pro, Access fil SQL Server [J]. T P =% Fe 223, 2011, (3):
58 —59.

(5] RWAK, TAS. SRS RIS 4 5 ¢ 28 Y00 18 v 080 45 180 1 F 5%
[J]. FEEHk, 2011, (2): 157 - 158.

(6] FH A, T8N & R G4 THOA i e b o sE (D] dbad:
Aedu s 3k, 2005,
(7] Rk, wrainh, . % KPR ARAE R R B BUE EH S
TEBCEHE U] MR S8R, 2013, (31): 7046 - 7048,
[8] A k. 2 F Linux A9t A 3X 52 Wk B9 5 17 ) 50 05 0F 78 55 92 3
[D]. K& K&EHT KY¥, 2008.

Lo ik 4, Wigr &, X W, 3+ BHRISOREERREA U] i
PE2FFE 4R . 2010 (2): 31 -35.

L10] RFKAF. WATEPABR RILER R [D] MMl A¥

K2, 2004.
[11] M BEHE. B—tree MR B AR KM A [T]. FRAHM. 2013 (10).
22 -23.

[12] MBS FF. T2k, I8 4 Chord M% A LM KRR [1]. 8
LA, 2008 (11): 246 — 248.

(13] ¥ . MARE, 2=&W. T Hash FOBIRERTI &M RITS
SEE (1], BB BEAL, 2007 (4): 53 -56.

[14] Fa Al wighdAF kst S5k (D] Kb
2004.

R R



