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Abstract:  Servlet cache can effectively improve the throughput of Servlet container and reduce the response time
experienced by the users. But the cache effect is dependent on the hit rate determined by the cache replacement
algorithms. Servlets represent some business functions, so mining the business association among Servlets can
improve the hit rate of cache replacement algorithms which in turn exhances the performance of Servlet container
consequently. However existing literatures such as LRU (least recently used), LFU (least frequently used), GDSF
(greedy dual size frequency) rarely take into account the relationships between the Servlets. This paper denotes the
business associations as sequential patterns of Servlet container, and presents a k-steps transfer probability graph to
denote the access sequential patterns of Servlet container and designs a sequential patterns discovery algorithm
KCTPG_Discovery. Two cache replacement algorithms KP-LRU and KP-GDSF are introduced based on the
research of the sequential patterns of the Servlets. Comparing with the traditional algorithms such as LRU and
GDSF, the experimental results confirm that the hit radio of the cache can be enhanced by using the above
algorithms, the two algorithms effectively improve the performance of Servlet container.

Key words: Servlet caching; sequential pattern; sequential pattern discovery; cache replacement algorithm
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used)F= KP-GDSF(k-steps prediction least frequently used). 52364 % % 8, KP-LRU 5 KP-GDSF %ttt i 49 LRU
FikAe GDSF Bk LA B 5B A4 & A MM EH T Serviet 235 414,

KR Serviet ZA 5 SRR IR LN, Z AR B %

HEES S TP316 SCERFRIRED: A

Bt Internet(r) € % i, AR I2EE M S I« i T34 SR/ 2 B 1 Weeb 75 2% 28 1 Weeb il 45 4% 1) = 9,
‘& JyServlet F1ISP(Java server page)Zi {324t T 1547 B BRBE M 4K 17 Web Performance A &) 2004 4 (¥ Servlettk: fE
55 2 L 57 42 v ServIet 7 g (0 M BE AT 2T At e 1 i) R 2D A R g IR 45 A M R A AR AE Web IR
55 5 A LR 55 s A0 P 7 P, X W K ARy T IR 55 s PO 1 B340, 2 Servlet 2 7[RI B T LA 4R 7 Servlet
Z 38 Bk e Turnerss A\ & 3, Serviet & 28 HH A7 — L8 1T 45 SR /b e 28 oo 1 95 530 %5 1) 1) Servlet (4 75 i
F L TR EEAE 5 5 S0 A5 4 A7 FLIS AT 45 T n) LUAR  Serviet 75 28 1 vk 5% WebSphere ' 045 5% F 2 45 [ LRU(least
recently used) & #5575 SEHL T ) Servletiz 47 45 S 22 A7 LI,

1R T Servlet 224711 R 3L 7E Servlet 7% 2% 77,
i SRk 4% B 2% (request manager) & Bk 1 & 1 Sk ?
(request), 24 7% 175 3K Bk I, 17 SR 4 B 3% AR 908 IiC # SC | Request Reques [
4 (configuration) I iE K (1) Serviet 28 ALEEAT 4 1 b client | q—— manager Il
FIA(L) R AR Serviet JEAE % Feporse| '
BEAZ 4 X NI Serviet BEATALEE AL HE S5 (1) 45 5L A K —
095 6045 B 1 R (response) JE 14 % 1 (2)
R—ANPTZEAF Serviet Wi Rk Hxf M IE1T 45K B & Serviet container

WERAFAEAFfik (store) B b v 175 SR AE BEL 38 T HORE L 3¢

R T R [ 40 7 SRR 7 3 4 VAT M Figd Serviet cache schema
17 U SR BT S LA R Servlet HEAT ALT, 1 Serviet AL

SR B 33 T RIB AT 4 ATk BIAE A e [R] IPF 0B 47 4 SRR 0 i B 5 S 0B (Rl 457

SR, 52 BIA7-fith 2% 1] (¥ PR 61, 75 20K — L6 ServietZE 77 % %85 e Hh G847, AN 5] 1K) 48 A7 4% 3 B30 23 S WA 2R A7 1) i
ok T 52 9 B Serviet 7% 8% 10 M GE. B AT SR H 19 3 3L 22 47 R ¥ 47 7k 3 B AL FE LRU,LFU(least frequently
used),GDSF(greedy dual size frequency)Zs!7.

NI T R 35 0 1 (1 Servietssl B 5 — & (MK 45 Thig, 7 48 T 5 26 Serviet (T 43 52 31 Mk 25 18 48 1) 52w, B
Ut 3% ServietZ 18] ()M 45 OC 1B Sk 45 3 ServIet G 47 425 4 S35 (1 Be vt T LA e A7 i v 6 U5 ) A =2 — b R 4
B DGR AT AR AR, B 1 SR T N B 5 i A, 5 4 A AR 4 U ) A SR AR T O R U % U
J2E (16 2 i B, 7 Weelo 42 4 45 () 1 P 3 T2 380 ok 40 A7 IR 25 % 1 A3 0 0 P 16 U7 ) A X LA F R 5 2 47 6 2 (1) TR
FE IR IBARAIEE AT SR . FE AR I RGBT ) R O AR SO Bk
ServletZ i) i’k 55 Ik 5E SCA Serviet 75 2 (17 SRR X, I 42 t kAP 28 A7 5 B % 1= I LA IR AR 5 45t T AH Y
1 5 51 A 2 B4 12 KCTPG_Discovery(k-steps cacheable transition probability graph discovery), #x Ji %t T
Servlet 75 23 15 # 4 2 ¥ 1 T S 47 B e 3 KP-LRU(k-steps  prediction least recently used)1KP-GDSF(k-steps
prediction least frequently used).s2 5 4% 53 B, KP-LRURNIKP-GDSF A Lt % B (1) LRUSTVE M GDSFHL 4 T 1
(T2 A7y P 26, s M PR A T Serviet 7 4% 1) £ 48, 32 1 T Serviet 75 25 (114 BE.

AR SCI AR A T2(L) ARYE Serviet 2 i) 1)k 45 SGIH, 58 X k B W] R A7 5% M 81 3R 7R Servlet 2535 11
FHIBIG(2) Wit THRT k DA B MR K )7 7B R LA % KCTPG_Discovery;(3) # il 73T
Servlet 7% 2% )7 FIBE A 1 2% 47 B i S7% KP-LRU Hl KP-GDSF.

ARICH 1 NPT IETE DL PR IR A ¢ TR 2 545 ) Serviet 2223 IR X 2 LA K P
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{HZ) 25 5 J (1 ServIetis AT 45 FAK 2 HOA [ T A [, J6 125 S B 1 2N . Qiang 4 Web J¥2 41 5 i 85 38 23 BT /5 5 3
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factors={age,freq,cost,size}, . #',age 5 LRU HiLA AH IR 15 X, freq 13K Serviet ZZ/7 %14 scache # U [l (K
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(2) DTG (b) DTPG (c) 2-TPG (d) 2-CTPG
(a) HEHEKK (b) HBHR M (c) 2 PR A IE (d) 2 30 AT B A7 R A 6]
Fig.2 Transfer graph
K2 #EBE

23 FIERXAMEZ

M AT L Y, ServIet?E #5 Uiy 1) 77 4145 2R I e 80 n] R IR O 4 e ST i) A, e 45 30 % B
kD 0] 2 A7 6 T M2 M cp P TR] 8L

P b — 5 2 Ve 1 U B T R K2 T 0 A B A e R O T Sl D R B R R R D T LAT AL A4 R
S B Rk, I 5 19 KD A A8 A 26 S B Mo it T AT B M crpe. 0 A1 MR 18 T2 56 75 R M0 FL B e B A R L 1 2
SCEAT AT ELA i) 51145 25 WY 1 Mpre FMotec. A MAMprec 7 £ My.rpe, AT 145 H F 515 HE:

EIE 10T k21,4 P(i,j.k)=ME e, i1

TE B FRAT TR FH A0 VA G i 1 s 2 L

(1) HEBEBMARE E X ATH,P(i,j,1)=Mpres[i,jl.

() ¥ Ak=m i, 47 PGjm)= Ml 1, 35 m=l B k=m+l B, 47 MJns =M Js xMpre | 6 4

M 2T, j]:ngwG[i,k]mepG[k, i1 B R, M S [, K1 ARER NS H &, 28 m2 5 7% 2174 RSy AR

k=1
2, M Mopree K118 T ASKEIS; i FLE: 4 A2, Bk, M o [T, KIx M prpg [K, j1 AR S H R 48t m+1
BRI 2, H T g 5 — A R A I RS, P, Zn:M B [ K1xX M gres [K, §1 4 AT IS 2SI m+1
k=1

WS Z N BIP (i, jm+1)= M e i, j].

H1(2),(2) 7T 41,P(i,j.K)= M & o, 1 O
T 2. Mrpalinfl= XM Dres i i1
S K B S L S5 1 AT Micrpolig]= 3 PG o) = S M o ] O

R 1. 8 2, 34045 P 5B UK L KCTPG_Discovery.
B3k 1 AR R LA 1L KCTPG_Discovery.

1. My, KCTPG_Discovery(aseqs[]){

2. Mprs=DTG_Generate(aseqs);
Mp1pc=DTPG_Generate(Mprg);

ClearNoise(Mprpg,threshold);

Mk-tpc=Mprpg;
Create M'=M DTPG:

o 0~ w
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7. IV KPR R R AR BE

8.  for (int i=0;i<k;i++){

9. Mk tpe=Mk.1pc+M’;

10.  M'=M"*Mprpg;

1. }

12.  ClearNoise (My.tpg,threshold);

13.  //Mpre,Morpe,Mi.tpe I NxN I 4
14.  Create Mk.ctp=M_,(0);

15, /IMpun(0) A3 mxnffr 1K) 2245 5, DL R [R]

16. My creeli,i]=Mirpe[i.il,(1<i<L,1<j<L);

17. return My_ctpg;

18. }

19. My.n DTPG_Generate(Mprg){

20. Create MDTPG:MNXN(O);

21. for (int i=0;i<n;i++){

22. for (int j=0;j<n;j++){
N

23. Moreeli,i]= M prg i, j]/ZMDTG[irJ] ;
j=1

24, }

25. }

26. return Mptpg;

27.}

FF AU R IR 25 18 2 5 e B A2 DR Ol P ] RE A 4 7 1) P 25 Servilet, 1X A 75 1 & 47 Serviet:Z 8] ¥k 45
ST I AN 1] 22 A7 Serviet 8T AN 2% 18 B D (K 5 A% T v R I3 Bl Uiy e P 045 5. LE i Serviet 75 2% H L 2 A
Serviet 3 Y 7= 5 A5 2RI N 5 B W ) 1 i R W] 25 A7 Servet 1T G & AN 1T ZE A7 Serviet. — AN % R
SRR SR I S B N AR R B () B, — 25 R 2 A A A A e T G R I T 2%
AEServlet S Y= W5 B 2 2D AEAS OC &R X AR AT I W (1) Serviet 7 2% Ui Il J5 #I B AR 88 4 U1). AN, Berkhin
() Tt o Y 24 B PR 0 O T 6 N 3 7T LAk A Serviet: 1) /S -7 6 AR . I Rl b, oAl 11 1 6 A
KT 6 HIK{H.

3 ZHEBMEZL

33 Servlet 545 1K Vs 1] Fp 58 202 5 3RATTRT AR 4 & R 48 5 A7 B 0 SV I Bovh AT AR 28 2 1945 3]
(k20 TR AE B R LR [ 25 Hh R T3 B A 0 G2 A7 B AL KP-LRU Al KP-GDSF.
3.1 TR R #L

E X 9. "] 2 {7 Servlet Ik & ] & ,State=[state(S;),state(S,),...,state(S,)], I ' ,state(S;) e{0,1},1<i<L. 2
state(S;)=1 W) AR ZEAF A0 B Si i H 75 T 2R 7 VAL AT Sy i HS o 2% A7 . StatefR 3R T T 1 T 2247 Servlet FPIRES.

TE M 10. kbW 2517 56 % M % [0) B KProb=[kprob(S,),kprob(S,),...,kprob(S,)],3% 71 kprob(S;) /& F AR ¥4 22 77 24
T (1) StateE KT, kP 2 N AT 2247 Servlet Sk i 1] AR .

E}E 3. KPr0b=State><MK_CTpG.

IiE B ¢ K=StatexMg_crps, MIK][j]= ZL:State[i]x M _crealiy J1, HiState 2 X, 24 S; AN 75 25 77 71 i 45 State[i]=0, &

i=1
B KA T 575 G247 (R Serviet Sk 2 W IR H% 213k S; 1 81 4 2 R R 4 KProb 1) & X, 47 kprob(S;)=K[j], &1
KProb=StatexMk_ctpc. O
o 3 A& IRAT AT DU b5 15 B kP W] 92 A7 B 7% 18] 5 State SR i S KProb, 3 H. it 5 KProb B A7
O(L?) IS AL % 5. 53 A Ko T G A7 e B W 1) 322 A 15 ] 2 A7 ServlethR 245 17 F 47 55, I B 43 B My crpe 2 5, AT
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AT LATH S RS 0 5 Y B KD T A7 5 B M2 )t , DAY SR (0 07 3O T A 2 e R E AR koD T A7 5
FEME e ) ik, TRBRAT 45t FOOUARE 26 ek 2 ) 52 L.

TEXC 11, TP b KL, ok (Si)=(KxL—kprob(Sy)).

2R3 53 AT YOOI AR 2 R B30T 2 O, FRAT 1 45 H o B 4.

I 4. Mirpg[i jl<K.

SE 1P G K)SE XA, 5 4RP (1 K<L M rpolinf]= ST M Breci, 1 ST12K. 0
m=1 m=1

SEHL 4 G RAT K TSR T MR A A SRR T 1 OB R e B R M 4 L B

K.%411,24P(a,b,1)=0.8,P(b,b,1)=0.6 i, M,.1pc[a,b]= i P(a,b,m) =0.8+0.8x0.6=1.28<2.

m=1

AL 5 R MO I A B MR 1 2 A T TS W] G2 A7 ServIetil 1 U ) (B AR TIME K B 2 o (Si)
sEkprob(S;) i f 1 3 o5 e K, VS o5 SR A U7 il B0y AL B 0 B R R B (R RN Sy AN e B 4

KProb & X AJ %i1,kprob(S;)< EL:MK,CTPG[L J1 <LK, PR i, T ME 2 55 30 o (Si) = (K xL—kprob(S;))=0. 1 1fii Fe A 13 F- i
i=1

TNHE 2R BRI 45 Y KP-LRU .30 KP-GDSF k.

3.2 KP-LRUE%

LRU 5 4 530005 5 5 dpe A A A FH 1) 28 A7 5 G35 i H R A7l 1 7 e LRU S92:453 3 1) KP-LRU 32, [R] 1) 2%
R T I TR) B 25 5 TN R R B AT R AR B e X T KP-LRU 3 47 scache.factors={age},age X% T iJj ] I} i)
41 KP-LRU A7 55 i BRI e g sk £k

3.3

Rankyp._ru(scache)=scache.agex ok (scache.cs).

G RGP R T — A B /D ¥ age {H minAge, ¥1 46 18 0 -1, B 24 — A 28 47 Xt % scache # iy 1 B,
scache.age=minAge, [7] If ,minAgeJk 1,3 A A1 79 55 35 4% Ui i (¥ 8 47 %4 % AT 36 I/ (M) age (. B AT 45 YR I ¢
Rankyp. ru(scache)in: /M i scache s e t 2% 17 & 2t ARYE LA BT, 45 HEKP-LRUS i 1

Bk 2. KP-LRU Z 472 5 #5772

1. KP-LRU(cs,values){

2. scache=Cache.get(cs,values);

3. If (scache!=null){

4, scache.age=Cache.minAge;

5. Cache.minAge—;

6. } else{

7. nsc=executeAndSetFactors(cs,values);

8. while (Cache.leftSpace()<nsc.data.size()){
9. get scache with minimal Rankyp._ ru(Scache)
10. Cache.evict(scache)

11. }

12. nsc.age=Cache.minAge;

13. Cache.minAge——;

14. Cache.push(nsc);

15. }

16. )

KP-GDSFE %

GDSF Bkt 25 18 T v RERE M SCAES SO U 1) IR A B DR 32,45 1 T A7 SO IR Se R 8. AE Serviet 2%
s IR & 5 U RGN S 5 KP-GDSF SVE LA %58 7 IR I 25 5 10U M 26 oA B03E 4T 28 A7 5 4
T KP-GDSF %1%, # scache.factors={age,freq,cost,size}, : ", age 15 KP-LRU &3 F A 5 48 [7) (19 i X 5 % 5 freq
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R K scache By i) Uk EL, T cost f8K 7E scache.values 2% BU{H T #4417 scache.cs Jit 3 [ I 7] ,size 2
scache.result (1) K/ WAL 45 GDSF $5.9%, KP-GDSF 2217 55 e Sk A Je 2 s 3k
Rankyp.gpse(scache)=(scache.age+scache.fregqxscache.cost/scache.size)x ok (scache.cs).
FRAE LA L 23 M7 48 Y KP-GDSF Sl
B 3% 3. KP-GDSF 247 Br e 3.
KP-GDSF(cs,values){
scache=Cache.get(cs,values );
If (scache!=null){
scache.age=Cache.minAge;
Cache.minAge—;
scache.freq++;
}else {
8. nsc=executeAndSetFactors(cs,values);
9. while (Cache.leftSpace()<nsc.data.size()){
10. get scache with minimal Rankgp.gpse(scache)

No apwhE

11 Cache.evict(scache)

12. }

13. nsc.freq=1;

14. nsc.age=Cache.minAge;
15. Cache.minAge—;

16. Cache.push(nsc);

17. }

18.}

FER 2. Bk 3 v, Cache AR 2277 R 48 executeAndSetFactors(cs,values) g6 $ 1T 2 50 values (1) 1] 277
Servlet cs JG 3 2E 1T 45 0 nsc, [A] I 15 B — 38 47 i 5 (W 25 17 2 80 (W1 KP-GDSF &3k 11 size 5 cost). /2 5H.
7% 2. Bk 3 W kprob(scache.cs) AT DL ik 28 3.1 5 FR 1 7 3R 7 A SKREN AR B B AF R T AFAE n DNEIEN S,
LA T VB 38 JIT AT G2 A0 5 1 D00 5 4% ek 50t vy 30 48 8 45 11 2 A7 0 42, TR ik, KP-LRU $5092: 1 KP-GDSF 5%
PEA OISR,

4 % I
KP-LRUST i 15 KP-GDSF 4 vk T 28 7 r [ R} 2% ot 202 WF 5T FT FE Wel 57 I 45 4% 7 i Once ASTE g 47 1
JEU RS S B AT T ok 5 4% 48 I LRU S 2 5 GDSF A v Lh 8 Rk B0iF KP-LRU SV 5 KP-GDSF AL AT 2 k.

SEE IR JPCHL, B F ) CPU Pentium4 2.4G, 47 512M, 4k #3155 ) Windows 2000 Professional Service
Pack 4.3k A112R T J2EERRE Y J1] PetStoret™ 4 Jy ¥ -+ Once ASH ) M T, 356 7% I 10 000 Fift 5 4y (L rh (. 435 0
M AL SR R ) 2 000 Fi) 4k SE HdE.

Daniel i F F 47 M B #Y 14 (customer behavior model graph, i #XCBMG) &, HAETPC-WH 25 HH 3 2 7
fRI7 100 47 o 3 R T RS B 2% 1 4T 4 B9 R T Daniel ) 75 ik, 7T LA 64 H PetStore 7 47 S 455 25 18] (a4
3(@)FT7R), K 3(a) PN S L X B [ Serviet(dn cart) B cart.jsp), 2 F, K €6 AR R W 2217 Serviet. K 3(a)
AR AU F P o0t Serviet 254 1 U7 iRl 455 2, A8 ASEA0LFH 7 4 SR B 3(a) P 4 A% MR 28 I U 1) A [ ) Serv et

1217 T OnceAS 1 N A7 R C AR T ZA7 — B AR UL 7 &, I — /> Serviet 2T 45 R O AN THH
AT RGN FN NG A7 P B A — BeIRT 1] 4 B =l E 87 20 03 AT 447, 45 )0 Pet Store M5 . )
o = A UL B AR SR RS e Rk, FRATT 5 X Pet Store BRI 2847 Servlet WLEE 1.

Table 1 Cacheable servlet and parameters of Pet Store
F 1 Pet Store T2 47 Servlet J H5%

Servlet name category.jsp  product.jsp  item.jsp  customer.jsp  search.jsp
Parameter name  category_id  product_id item_id  customer_id  keywords

d>>¥r
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S 100 A ) 42 1 P 3(a) RV Il A ARr 8 U7 1) 2 /NI WC e 05 ) PP 91 03 AT e S S ORI 43 03
I k=1k=2 73 ZIXF N F) 1 20 2 DT RAFF R I B 3(b) &1 3(c) o 1l LA HY AR e S 45 RAG 2 1 —

5T GAT B B AR P AT S B (0 0 T A 5 8 T

— DR RBER I 282 P e SR (]

category%item ), 3(b) 2 AT RAF LMK BB IR T 2 DEAL I 3 H A 3 T At b S e T N 1)
k4555 (1 3(b). & 3(c)H /N T threshold [ F M T4 4 25 [, 31X HL threshold=0.05).

(a) CBMG of simulating customers

(a) Hedsh P T B

(b) 1-CTPG
(b) 1 T A AR I

(c) 2-CTPG
() 2 2 T A5 s e

Fig.3 CBMG and result of discovery algorithm
B3 BRI P AT A A 25 IR RN R 0 AR vk (1
235X LRU,1P-LRU,2P-LRU,GDSF,1P-GDSF,2P-GDSF %2217 % # 5T (H:#,1P-LRU,2P-LRU #54% k Hx
1,2 I KP-LRU $3), 56 R AN [A] G2 A7 2R/ AT5 R FH B 3(2) I U5 r) 48220, 50480 100 AN HE 7 3 AT 2 /N I IR SE B 25 2R

i 4 fioR.
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Fig.4 Result of evaluation
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M 4(a)FT LU L LRU 122 A7 iy b 3 g 22 BIAETTE 2247 /N4 i 1) 1.2MB I {14 3] 56%,GDSF (1122 7
ARG AT ST LRU B (YA /MRS 3] 1.2MB BB 64.2%.110 5 T 7 51 1) KP-LRU &L
KP-GDSF ik th T T Servlet Z M 1##5 5¢ &, L7 i h 2 LUIL A B LRU 5951 GDSF L # A prdie
0, 2P-LRU LM A7 iy H R IS A 4 20 GDSF 53,1 2P-GDSF 53 [ iy Hh S de iy iR 51 T
71.2%.

F &1 4(b) FT LUE K23 1B 6L T KP-LRU Sk L AR Ze 1 LRU 8092 B A T8 i (R S8 A7 i vh 6.1 L, b1 125 18
T 2 5K A,2P-LRU SR IR LT 1P-LRU &k H 2 51T customer 1 category RJ 2247 Servlet X147 it
ANIA]L 2R HT 1P-LRU S35 B i, S AT 22 A7 fir th 2 AN A% 48 LRU 5350 2 R0 1-CTPG_Discovery &
FIFBA RILEAT S At v 2247 Serviet 2 [a] (¥ Fe A L (W &1 3(b) 7). itk 4R ] 1P-LRU $3EI, JiAh m]
A7 Servlet (14056 4% s B A0 &5 T customer F1 category, Bl S AT B 22 R M s 36 G2 A7 R 48 LB A f b
KIRMAFT R AL 2P-LRU BiE T8 T 2 5445 customer Fl category 5 HAh 7] 22 7% Servlet 2 [H]
1 H A X e 8 i R D0 (W Bl 3(e) ). I 4(b) AT BAE H R A 2P-LRU 2 i ,customer Fll category 224751 %
ME PR B4R T4 LRU 592,

TEAE G A7 e B LRU R B e A I R A7 0 %4, BV LA O(1) T3 5 % )% ,GDSF S [N
hy it BT SETAT L AE 0 G AR BT LA B O(n) i 1 53 53 2% B2 T4 B ¥ KP-LRU 5321 KP-GDSF 51123
AT O(n) it vH 5542 7% B2, I I 5 B0 U S5 900 M 3% A B0, LU AR S R 40 0k 22 1 T — s I S TR) P48 4R M0, AN 38 3.1
HT A BT BATTET LA TR 2 bR £ T LU Ay 2 1 5 2SR E A A O(L) BT H 5 2% B TR I % T 4%
RN 5 AT B STVE I IS AT 85 S0 Lk B8 0 58 i L 2 47 8 3 STV AR B (0 T4 B K19 22 X IRl M A7
o 0 B9 3 B FL A e K I T AR 28 R AL P 28 A7 0] 585 e o) 23 M IS AT G A7 88 4 S50 9 O B, S T 45 B A1
AT RGBT fr T & (40 1P-LRU 53 7h (1) customer 5 category). 7 #h, 1 &l 4(c). Kl 4(d)W v LLH % T
KP-LRU %2: 1 KP-GDSF .35 2 Ji& ,Servlet 782 [f -1 ¥4 Wi 5. B 7] 0% ik 2 (9 1 BB 3545 T i3t ik R iF B 1R A
KP-LRU %92 Ml KP-GDSF i fUAI AN T4 I B 5200 Servlet 78 2 i M g, 55092 O SR FH 7 32 7 22 A7 iy v SR 1 [7)
4R T Serviet 78 3% 1M BE.

5 #HRiE

P Serviet 25 45% 1 BE L4 il g R 435 AR e A 1) R A SCOKE Servlet 2 IR] A olk 4538 45 G BG5E SUh Servlet 754%
FPBIRE, IE 2 LT K DT BAF RS MR B0 AR 7R AR5 45 H T AR N K 50 =0 R AT 7 KCTPG_Discovery,
WEET Serviet HEHFHIBIA W T L7 #H7: KP-LRU Fl KP-GDSF. 5L 4 45 SR & 1 ,KP-LRU F
KP-GDSF 53 i b B 1) LRU 53 H1 GDSF 59245 B i (R 2% A7y P 23, A7 U B T Servlet 75 25 (1 5128, 3%
T Servlet 7888 1tk fg.

SR, 2 SCHY P A 20 R ISV AT 88 v (R0 T B0 2 B, DR b 2 4 BB PR AT P A AR X R I AV 1 L. I
I G A7 — B0 ) 56 4 F 2R A7 AR G R 3, S AR A0 A 400 B v o DA% 1 3K 2 i) N A LS I A v DA A v

References:

[1] Shannon B. JavaTM 2 Platform Enterprise Edition Specification, Vol. 4. Sun Microsystems Inc., 2003.

[2] Merrill CL. Servlet performance report: Comparing the performance of J2EE servers. 2004. http://www.webperformanceinc.com/
library/reports/ServletReport/index.html?wmi=6,1

[3] Aggarwal C, Wolf JL, Yu PS. Caching on the World Wide Web. IEEE Trans. on Knowledge and Data Engineering, 1999,11(1):
94-107.

[4] Li K, Shen H, Tajima K. Cache replacement for transcoding proxy caching. In: Proc. of the the 2005 IEEE/WIC/ACM Int’l Conf.
on Web Intelligence (WI1°05). IEEE Computer Society, 2005. 500-507.

[5] Turner D. Web page caching in Java Web applications. In: Proc. of the Int’l Conf. on Information Technology Coding and
Computing (ITCC 2005). Las Vegas: IEEE Computer Society, 2005. 805-808.

[6] Shupp R, Andy C, Chuck F. Web sphere dynamic cache: Improving J2EE application performance. IBM System Journal, 2004,
43(2):351-370.

© HIHBREBSAHIGIT  http/ www, jos. org. cn



1602 Journal of Software #k#F%73& Vol.18, No.7, July 2007

[7]1 Podlipnig S, Bészérmenyi L. A survey of Web cache replacement strategies. ACM Computing Surveys, 2003,35(4):374-398.

[8] Srikant R, Agrawal R. Mining sequential patterns: Generalizations and performance improvements. In: Proc. of the 5th Int’l Conf.
on Extending Database Technology. Avignon: Springer-Verlag, 1996. 3—-17.

[9] Cooley R, Mobasher B, Srivastava J. Web mining: information and pattern discovery on the world wide web. In: Proc. of the 9th
IEEE Int’l Conf. on Tools with Artifical Intelligence (ICTAI’97). Newport Beach: IEEE Computer Society, 1997. 558-567.

[10] Garofalakis M, Rastogi R, Shim K. Spirit: Sequential pattern mining with regular expression constraints. In: Atkinson MP,
Orlowska ME, et al., eds. Proc. of the Int’l Conf. on Very Large Databases. Edinburgh: Morgan Kaufmann Publishers, 1999.
223-234.

[11] Han J, Pei J, Mortazavi-Asl B, Pinto H, Chen QM, Dayal U, Hsu MC. PrefixSpan: Mining sequential patterns efficiently by
prefix-projected pattern growth. In: Proc. of the 2001 Int’l Conf. Data Engineering (ICDE 2001). Heidelberg, 2001. 215-224.

[12] Cherkasova L. Improving WWW proxies performance with greedy-dual-size-frequency caching policy. Technical Report,
HPL-98-69R1, HP Labs: Computer Systems Laboratory, 1998.

[13] Abrams M, Stanbridge C, Abdulla G, Williams S, Fox E. Caching proxies: Limitation and potentials. In: Proc. of the 4th Int’l
WWW Conf. Boston: O’Reilly & Assoc, 1995. 119-133. http://ei.cs.vt.edu/~succeed/ WWW4/WWW4.html

[14] Yang Q, Zhang HH. Web-Log mining for predictive Web caching. IEEE Trans. on Knowledge and Data Engineering, 2003,15(4):
1050-1054.

[15] Agrawal R, Srikant R. Mining sequential patterns. In: Yu PS, Chen ASP, eds. Proc. of the 11th Int’l Conf. on Data Engineering.
Washington: IEEE Computer Society Press, 1995. 3—14.

[16] Mobasher CB, Srivastava J. Data preparation for mining World Wide Web browsing patterns. Journal of Knowledge and
Information Systems, 1999,1(1):5-32.

[17] Berkhin P, Becher JD, Randall DJ. Interactive path analysis of Web site traffic. In: Proc. of the ACM SIGKDD Int’l Conf. on
Knowledge Discovery and Data Mining (KDD 2001). San Francisco: ACM Press, 2001. 414-419.

[18] Huang T, Chen NJ, Wei J, Zhang WB, Zhang Y. OnceAS/Q: A QoS-enabled Web application server. Journal of Software,
2004,15(12):1787-1799 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/15/1787.htm

[19] JavaTM Pet Store Demo 1.3.2. http://java.sun.com/developer/releases/petstore/

[20] Menascé DA. TPC-W: A benchmark for e-commerce. IEEE Internet Computing, 2002,6(3):83-87.

M i 325 2 Sk
[18] ¥ ¥, I VT, B0, 5K SC T, 5K 55.0nce AS/Q:— /M i) QoS (1) Web I Fi JIl 25 % 41 2% 41%,2004,15(12):1787-1799. http://www.jos
org.cn/1000-9825/15/1787.htm

FFQ979—), 5, 1L TN 4 X
SR FL A ) 2% 23 A v 5 B AR R

ShdE(1971—), % 1 & WF 5K 52 ,CCF =4k
23 5, AU T TR A A i
SR AT .

3 SC1E (1976 —), 59 1 B FLAE 5T 6L, 2
L e ) T TR e

HiF(1965—), 3, 1 b wE 5T by 1 L
i, BRI 5 A A R, 9 2% 23 A X
T

BRUE (1970 —), I 18 0T 90 B4, E EHT 5T
AU N X 48 0 A ST S, )R e AL IR
Sbir gy k.

ERCKPFIIFET  htpi// www, jos. org. cn



	相关工作
	Servlet容器序列模式发现
	基本定义
	转移图
	序列模式发现算法

	缓存替换算法
	预测概率函数
	KP-LRU算法
	KP-GDSF算法

	实  验
	结束语

