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W E: Wb AHBEARET Wb REB AL EZVIM, A BOCBRAREHFHRES L L, &
G R X LSRN AR BREF LU SN ER, EESMTEF LD H A EH
S, RTABREERA LG TP M, RET—FHEATAZTY Web AHARNHREFMEN A
BHFHE, HELGRAERRETHERSF 0GR 3O,

XEBIR: AWM, Web 85 ARAHH &

rh B 4> 25 : TP393. 11

Web ¥ QEFEAEARBERNITRBNRESR

RALFEEENZ BT E . MERAERLEERKAR

FRBNARA RELERP BT SFHBRZ MmN
— Bk U R F B AR (mirroring) M7 X, 7 1R 5 2%
FEHHERES, UARFM URL gt P s, HX#H
FRX AP AEY, RETEEH AP Ui, ARk 2
RERNBIEIT R EB

ERERNPERE—TET LAN B3R
ST LBRBIE, TR B F P IR EREEN
WHARBE TR SR L. MAFPAE, BN HERXR
G R— &R —KEBR TR, RN Web IR 5%
$ERF (web cluster) , XH KR RARBRUABIRN
Ay REMBFHFLERE. NELAEmS, AL
AT AR FOR 0BT, T Bt 7T LUE X R SR B 2R
FRBR LRI R REXBI MRS . B
BRI FREIJLERT G ER, FHFBREBT —E K
U (B, BRI B R 40 A SR £ 7 R B R
AR Web REFSL, B Z #iEtE, EHEKITE
—FE TR RSN RRISERE, ZRREBERT
A F R BRI T M ARIER S,

1 #ETHECARRER BN

Web [REZEFNABIEREAH AR -4
T DNS (W4 A2, &0 RR - DNS #1 WRR - DNS, &
fI7E4R%E DNS (R E ¥ ZEsh Suest zhee! 1
RBHEEHIAR, EXIE P A BN, 7 AT

« WESARE 2003 -01 -21
BEWE - EKH A E LI H (2001 -6715)

SLRRFRIZED : A

fiifig; 5 — KRBT IP/TCP/HTTP F & 4] # 4
Aot R — B E — RO BT A, R
51 Ac2% (dispatcher) , Fr 7 B % 7 3 7K #R 42 43 Ao 2%
HAESREERRFHLE, EEHTERAEHR
IR

BT 4 Boas R 5 BCHL ] — ML EOR XS % 2 3B
B, B EEAFMHILE o —FERN -PAYLE (rela-
ying) , JNEL.1 (a) BT 7R, % P 378 R Bk 43 BCAR o , B
SR E—EN AR BCHEE, HERERAE R
EPHIRF 2. RS SALEEHEREEEH RS,
HhoRiSERSE N, 0 RS0 TEE N ERE
RARNBARTR. SABRRERERLEE R
PHYLE N RGE , KL RESiF — 28, XA RACTT B8Rk
TCP #74% (TCP splicing) ; 73 5 —FhHLEIBR Ny TCP f53%
(TCP handoff) , A 1(b) B, & F 4R KER 23 2
RCAf A BCBRfE R 97 4% , IR 5 2 b 25 WA RF 2
WA RRMEERRZRSE N,

FPAER TCP T LB BER BT A MBI EEL N
SRR, BHRABEREERIEXRTERESR,
B A B BB RS TCP @M H RAHERER
S, B HEEY . HREBUATRAGE %
TR PSR, LASTRF TCP handoff B,

2 SRR
EHTRABRIENTEEIENSR. —BAFKF

EEBMAFEWK(1969 - ), B BERA ERRERIHRE, TEHR A B FRSF, SREER, SR04 5,
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ﬁ [server] WK @@
. A;, QEOECECHOHR Pmad = fHO G
M amE ﬁ O xssurusn [ 2em =l ©@©
(a)Relaying . 2 2 M2 SARSERRTEE
- 3 ERAEE CLARD

RE LRARS AR, BET —HETHEN
R B & B B CLARD ( Combined Locality Aware Re-

quest Distribution) , BEHRIIT .

(b)Handoff L2 ]

Bl EXSERNBRIENH
cache f¥175 1) 3 B B S 080 F B % SC 44 1 1) # o BE,
R # cache AT RN EBREMMMEREERKY
B —REE ST E KR, R R R & TS
MEZRBLERTBBAT . ZEH Web RF MR
4 FpASHY .

DEAR. TERMEHSMEE (W0 HTML 5@ &
BAKMR), ZEXRFHRE BT UERNFTF
cache 1,

)HEFH.-ERFEXRAHSBEEEN BE
WM — i A Pl — 4~ HTML 337 3 A R 4
HTFERERTEENBE N, B BRI #E A%
ERIRS . BZISARST A ALIFFF cache,

VB TFRFH BUBS FIBNELERER,
HE B TFRFNA, E#FTELER AR, mgs
BAETENFEKEDN CPU KRR, BUEE S AN FES
SRR A, R R B A/ CPU FEBRSF . &K
FRF A AVFRFE cache,

4) ZEAERY R W F AR S .
JIR 55 7E Web 35 3 o — fE I 5 5k 0O AR 55 25 A1 M) 4% Uy
BOEEE , X BAEITIE,

RIE FARIR ST AL, R & —Fh 177 88 5 Be SR W%
HgLBRR G RIFHRINE FIRERONE, B
EHERMRFAR ., MRBRRARER, BRBEA
B, DU R 24 4R 0E 18 3K B R BB 44 (locality ) , B R 7] fB
HEIHERRZ AR —E R %2, LAIRBBE M cache
PR, MRERNRFEBHWEFTFHRBETHS
B BRI H, WK F251E R B 5 b5 Be 45 )5 o IR
Favo XB, BIMRFHBIMSRHERBRBAEM,
RBRFHE., B2 A48T RN REI AR
~EE,

fetch next request r;
t = Request_type( r );
if (¢t = PUB) | /7 RAEIRSF
if serverSet(k) = null then// & KB

n, serverSet(h) = | server with least
Qs

else |
n = | server with least Q in serverSet
(R)};
m = {server with highest Q in server-
Set(h) | ;

if (n.load > Thigh && Isie S, Q, <
Tlow) !1n.load =2Thigh then { //f
BENE
p = { server with least Q} ;
add p to serverSet(h) ;
n=p;
l
if 1serverSet (Al > 1 &&time ( ) - ser-
verSet(h). lastMod > K then
remove n from serverSet(h) ;
l
send r to n;
Modify Q of n;
if serverSet ( h)
iteration then

serverSet(h ). lastModi = time() ;

changed in this

l
else { /7 BHHBTFRFHRS

sl = | server with lowest load of r} ;

if ( Isl1>1) |
s2 = { server in sl with least dynamic
load | ;

if (1s21>1)
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n = { server in s2 with least con-
nection } ;
else
n=s2;
!
else
n=sl;
send r to n;
ModifyLoad(n, r);

!

RN R

CLARD M 2 BRS KA T HEEMSFFRBR
BB TIRSH Thigh f Tlow, MRS IESNE
BYE T Thigh R BBE, FTEABRELE. W0
RIRFREDNEEBET TNow X ABITE, IME
SESARHERTHEERLSE YR ERFHENMR
BB 2Thigh, R Y TR A WRR B ¥k, w b
R TR, EHENEXKABEBHIS=(n-1) *
Thigh + Tlow - 1, K n HRFBHE., XFIET Y
BERFHARE<T,. N, BEEHn-2 §RFHN
H=Thigh, YHRVEELEE, BIRFFNAEEE
/L4 Thigh - Tlow , Bx K& 2Thigh — Tlow,,

BRIEE Thigh fl Tlow HEMNEETIEE,
Tlow HRYER 57 2% KL BERE 1 96 28 , AL FE BB ) B3R, BL
HRK, R Z B/, Thigh - Tlow AIBR{E 54 B I 5
FREERRER X, BUET K, W3R 45 0 2ER 2
KL BUER /N, W mERvE 2 T 2R 2/, I, Thigh -
Tlow FBUEABEE BRI K. A E Tlow 7, IR
B KEREZN D, FHERRSE N R, N
Thigh BIBUE A (Tlow + D/R) /2, B.{% /& Thigh > Tlow,
EHEZED, RBMBIER Thigh =25 fl Tlow =5,

WS HEE R T R —# R AR URL ERE—
SRS A e R WIN R L, 5 — 28T R
FHE—NIRFRE (server set) , IRFB/MEPARF 25
BEA 130§ FEREABBADIETEL, LHF
RS R ARG 355 H BT R IR F- 25 SR AT, S RC R 48
R S AR hn— & MR 5528 s IR 200t 6] K fRFFAR4E
P BH RERSREEE, MBS Hp— RGN
Bk RGBSR K HR BRI /N. EHEE
B ,K=15s, REBER—FZELIE, R—SRF
RN LB — N RENREBEP

XSRS B F RS RRS , CLARD H 3R HE
B RMER S RS B IR 5 2%, R ERERG
WRFH/LOBBHEERKN L, NRR—FHRES
ERFSELBER/NIAR, NAEREFERPRAERD
AN BAAR S48 INEH B KRS BHEDR

KT 1, MR g D MR % 88 R &
ERBPRRS[BBURT |, WESEEK P —
=)E 2

LY—AERBREF TG IR %88 0I5 S E B
LU IR 35 O B S AR R 1

4 PiEEse

X TR R B4 R ZE R R R B R
A CPU At BEEMAFERBRBE T MRS, ®it
FFET Web RFIFEFG S, HEBMMBEE S
G TE AR EARFERR 4, B L 450 MHz Pentium II
MBLIBEFT FreeBSD 2. 2.5 k48 AR BIE" Wik iE,
B RFHEHLEMuEER, Y4 KPMA
17 kB, 2345 -F N FF cache & HH K 1 000 req/
sec, cache B B H: ¥ LRU B &, cache K/NK
16 MB X Zh25 T S , A R IF N FF cache, FHR IR
AR B AFE R RN 10% . X/
FEMVIE, FIMBAE EE ARE, HEBERIBERH
PR/, 8 N [R5 K /N 3 78 S0 9] 3 B A
1% . X REMBEABEHOFE, ARKMBEETEE
FEK, BIK A RSA # Triple - DES # 3, HFF 304
Vila) B T RE A IFRH) 1%

[RIB] LA ST 3 Fh B Web ¥ RIS BRAH R 1)
BRI S BA REE R SER2) 5N
BLEE 5% MBAERI25% shSiER ;3) BFilf
FRIVE R, Y 60% MESER 20% BAEENZHE
1R \15% CPU AR R LA K 5% CPU/RE R W E R
Ko Ak BB S BB 20 000 4~ URL, BN
BERP 90% MIERESVIREPEBRINH R 10% 1
URL L, #RERTEMA/MNERESSE, BIFHX
/ANR17.3 kB, ZELA EARRIERY | TR, T
FBLUTER, mE 3 ~ B S5 Fim:

MMIEZLRTLIE S CLARD ER AR EHFR
M FRFHSSEARRFET, 5 LARD f CAPH
HARHS T WRRRIT R TEEE B T HEHE
HEgst R B EMFORBRE, Hhxt RARY
MR ,CLARD H¥:5 LARD B #aEHML, IR T
CAP ®ik, X F R Mep Fg5 R R, CLARD Bk
5 CAP B a0, #EBBL T LARD |k,

5 la%

MARBRIMY L, ARIERE R EFTER
BARMEE, MERGENUBSTHE, FEAIFIER
BATRCHRERPE, B cache firh 3, SRR BT 49w
PEYERE. XT5F %540 Fie F i 5 R T B FAriEFEm
REREEK, W EA BBH1T NFF cache, R T EH
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A Numerical Algorithms of Fractional Fourier Transform

CHEN Ming-jie
( College of Computer and Information Engineering,Chongqing Technology and Business University,
Chonggqing 400067 , China)

Abstract: Signal and it’ s Fourier transform can reflect the info of time-domain and frequence-domain independently. As
a usually math tool, Fourier transform is using in math, physical and engineering field widely. A new tool for signal a-
nalysis, which is named Fractional Fourier transform( FRFT) , is introduced. It is interpreted in view of the classic Fou-
rier transform. It is important to study the numerical algorithms of FRFT, because usually the FRFT can not be given to
a analytical expression. A numerical algorithms of FRFT is given. It is possible to separate the distortion from the simple
Gaussian signal on which a chirp distortion has been superimposed by using fractional transform.

Key words:Fractional Fourier transform; Fourier transform; ;filter; disturb
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Content-aware Load Balancing Strategy in Web Cluster System

. LI Shuang-ging, YOU Lian, CHENG Dai-jie
(College of Computer, Chongging University, Chongging 400044, China)

Abstract: The capacity problem of web server can be solved by web cluster technology. The key point is load balancing
strategy and algorithm. Traditional slrategies are effective to some kinds of web sites, but not suitable for all. The paper
analyses the load characters of different kind of web sites. A content — aware web cluster load balancing strategy and al-
gorithm is proposed. The efficiency will be evaluated through emulation experiments.

Key words:load balancing; web cluster; load balancing algorithm
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