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Multi-objective Dynamic Priority Request Scheduling Based on Reward-driven Request Classification

CHEN Mei-mei
(Department of Electronic Business,Glorious Sun School of Business and Management, Donghua University, Shanghai 200051, China)

Abstract The general target of request scheduling is to maximize throughput and minimize response time under the
condition that existing system resource is in full use. But for a busy business Web system with the goal of revenue gene-
ration, it is crucial to increase the completion rate of transaction related requests and requests from VIP, Aiming at the
multiple objectives of request scheduling for business Web server, the multi-dimension criterion for reward-driven re-
quest classification was firstly presented. Then, based on the definitions of request priority and scheduling priority, the
algorithm of multi-objectives dynamic priority scheduling was proposed, which can provide DiffServ and QoS guarantee
adaptively for business Web system under the variety workload. At the same time, the dynamic scheduling mechanism
was introduced based on one-step-ahead overload estimation instead of the workload measurement to avoid the control
delay. Simulation experiment shows the validity of this scheduling mechanism and algorithm. Through the comparison of
the completion rate of transaction requests as well as the average response time with that of the traditional method
FCFS, MODP proves its preferential principle under not only lower workload but also overload condition.

Keywords Request classification, Request priority, Request scheduling, Scheduling optimization, Business Web server
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B& M3 EEMETFHAD . T Web R RS 25 H AT
0 SR R 7 T Ay ) B 9548 2XFn e SR S i % (First Come First
Service, FCFS) B3 B J5 5k » AN B8 A (a7 ook 837 ) AL ft A1 A
9 QoS REERE ™ . FHIk, X FHEFHEA RE SR E T
ROFRARBERFE R ES REERRAERIAL
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EE—FRNBRRFEIR, RHRE-FEKAEA W\
IOF B} 1] B9 48 5 , 7 48 T IR 45 B Ak 1 6B ) [R] g5 9 o8 i 2%
BRI,

HILK) Web IR F2HERABEBLARE  ERFEES
B #fkBE . Cherkasova $ H #9848 T4 4 56 3 BE (Shortest
Job First, SJF) 0] A 3 45 40 # A5 P A8 R 40 P 34w Rz A 1]
BLRIK"ERHDIR"INE, Schroeder FIEA T & E
Tl 4> 33 F2 05} 8] 4 55 B (Shortest Remaining Processing Time
First, SRPT) 84 3 32 31 - ¥y Jog B o) |5 /ML (B FGE
TR MG FA TR BRNBSEROEE. Jord Guit-
art B K E T 25K 31 A A M B V48 % (Dynamic
Weighted Fairing Sharing, DWFS) A T B8 4¢ X & (£ e AUT &
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ERMAGTHERREET LR, CE41EETH S MK
BAIBR BETETERX RSN AERRINS
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R EERIER GBI R ER, QR HAERL. 5
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(Primary user) FERBRETY VIPA P
HEA P s
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BERF iyh e E s A 1
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Martin F 28 ARS8 0 7 #, Xk B T
Saskatchewan,NASA ,ClarkNet S# & . BLOF 1 5 & SR 6
AR %28 A A 1A E L ERGHBE#RT T a8,
FKiTEIRINER 2 frF).

2 64 Web IREAFVIR B HELEITHIE

Data Sets NASA ClarkNet Waterloo Calgary Saskatvhewan NCAS
Types Py I Dy Iy; P3; l3; Py 1y; Ps; l5; Psj lg;
HTTP 30.7 18.8 19.9 15 38.7 35 47.1 13.2 55.6 50.7 51.1 51.1
Images 63.5 48. 8 78 76.6 50. 1 18.9 50.3 50. 2 36.5 36.5 48.1 36
Sound 0.2 11 0.2 2.4 0.01 0.1 0.1 1.3 0.1 1.5 0.2 3.5
Video 1 29.7 0. 007 2.4 0. 0006 0.1 0.3 11. 4 0. 004 2.6 0.1 6.2

Dynamic 2.6 0.3 1.2 0.8 0.3 0.2 0. 04 0.01 6.7 4.4 0.01 0. 06
Format 0.01 0.07 0.01 0.04 3.7 25.2 1 21.7 0.02 0.1 0. 006 0.2
Other 1. 99 1,93 0. 683 2.76 7.184 20,5 1.16 2.19 1.076 4.1 0. 484 2.94

BRESHHERER P ERA PO EERERES X
R ENER & A TEREEER p; S BABRKLE [, TR
EIRTEBE, RABSRIT .

Stepl  ARTEBALIET B LKENERKNE R fwy =
i/l yi=1,2,000m,j=1,2,,m;
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R3 TRIERUHFRBRMERNERY

HREE X#XH hd G
HTTP . html,. htm,. shtml,. map % 1.62 2. 47
Images . gif,. ipg>. jpeg,. xbm,. bmp % 1. 39 2.11
Sound . au,. snd,. wav,. mid,. midi,. lha,. aif & 0. 09 0. 14
Video . mov,. move,. avi,. qt,. mpeg.. mpg % 0.01 0. 02

Dynamic . cgi.. pl.. asp.. jsp.. php % 2.89 4.4
Format . pss. eps,. pdf,. doc,. dvi % 0. 14 0,21
Other HEXHER 0.43 0. 65
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F 25 TE R, BARYETE R SR Py 25— 2 FU T AR
Rk BRI S HIARER, KA ENELS.
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4 ZARNSHERERE

4.1 BETFERSENERRLESR

HYWBEFESEEHERAENZEBRMEZRN, &
W 22 SR Bl 6 T SR (X 43 ) Z 4 Am o B BE B |, B 5SSk FEXUBAF
S, Bt R X 4 2 S5 R B 3 SR TN 38 B 1 SR AR I
B BAF 343 B AT SRR B R AT EL .

EX 1 FPEREFHER RO, HFRBSCEKNR File-
Size(D) ,FR BN X B BT 6] K TimeArrived (), TR ERH P
KRR E RIR UserType, R XML B WA E RHE
Filetype, 5K W& ML E R HRE: ReqContent,

#& Sameh Elnikety % AR R R, — MEE NI BIE
RIFFEMARFEABE TR —EN, WHER, TLLESIERH
TTHISHIZAS B PP T Serviet 2515 8l 3R R H 31T B A W38 47 1
I, MER ROMELHIHTEARNT .

P, (i) =aXUserType+BX FileType+8X ReqContent+

eX (T— TimeArrived(i)) /@X Running Time(i)
(@))
o (D) =aXUserType+@X FileType+8X ReqContent+
eX(T—TimeArrived(i)) /wX FileSize(i)  (2)
HA T HEET RGN a,80:6,0 Fl o ANESE TTIREE
RERBIWE RATHERE, LR RARENEN.

RIEE 1 PERE BRI BT ETH, Y38 L
ER B FHFREFEREAENSEEHRTELIU T FRE
.

(DEF EHER 080 BB 5T VIP RIP RN EER
PR 25 I B SO 2 R B SR AR o B R B D SE AL

(2B TRSE o Mo KE, FBFETERERY R
RN IE SRR S AS BIAL B , L4 4 T 2 1o B R 5

O FEHEN S e (H, E BB KR HERBHH
A FEAIMLE  NTTEE G /N B SR SE B B R SR “IUR
AEHRE.

R B} A A FRAR 2 HI X B ME R BA S ik 315 B 4t
TR FAFEA M E R R B SR SEEFHREE
RBAER . 8K ROIEAHR MBS PIZHER R AER p (D
P DFATHIF St — b 43,

4.2 EFHEBMHTAERESR

HREBEHFAREBFRILER 0 (DI p (DHAT
5y, WK 4R SE AL H, BRI R I AR KT E S
B TR B SEREEAT AL B, B AR T EAR R RO B Y
GR 5 BIFERIM S FEER R AT RE.

EX 2 Pr(DF Ps(D) 53RN LG ER BT FIRI S &
SRBAFIES H G p (DB p (DHEFE B BIRIER RO ML
FFS . WERAEERESHEARLIT:

(Pr(D—k, 0<k<1,i€{T}
P()= . (3)
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Hb, (T B} 4r BI R AR 3 5 78 R BA T F00 BE E R BA 5, &
Fh RAFERYTRF, S8 L EBRZSMMEERFENEE
ATALEE h ARG EREALTE 1 MRMEER,

BR.BEE N 2 PEERESITEF BTN, BFHSF
RGHRIAE et Bin Bt AT r NEB .

(DAY F ISR E R AT . 32 5 R RE BB LT
5L

(Y k=1, F/R3C 5 MW F R F o FAERT, REE R
T BT BAF & B — AT SR 3 A B 8 BE AR SE BA B A AR R ik
H,

(DY RGTHRET, & h>1, R/RIEE MW K F K E BT 77
TEBT, SE B B SR BAS) P KK b 3 A D AEZ IR, EALHE 1
AR, B R H RARB R ER.

4.3 BETHEJSHHEHTNZHSRLEENS

A Bk KL SN ANIER, B—FM AR IR
FEMA/BRNA, M ASEBHNE R FEHREFHRNZ CPU
ERMAMN FUFRERBEE TR EI LRI LS
R RERB G ERFO BB ABEREERITE
ARFPRAERNESE a.881¢0 Fl o LU RBEMRLKITE
AXFHAFEATEFE A, RBEREHEERRE,

M IR B R R BRI .

(1 MBI & £ CPU 13 25 2 & MR 3Rk 2 AT, [
W R E R BAF YR e R, MBI 38 B B R R AL T, A
i85 CPU i #8335 431 F 25 o M RE B BT U

(2) M FIIBKe & A Bk AT B CPU AHS 46t A4 5
R BRYERT, TR/ D YT SR AL 2 B, AT B SRR i 2R
KHE;

(3) WM — & T abad Fat, W4T 38 5 i8Rk A3 4 %

AR ERE/NE S ERM R, Rt R R 583 B &R
PRI B 2 IR 55 AL ZE 00 S 9 SR s R R R O ME AR, LU S
REAHE;
(DERGREA, WAFIFEREHEERER, REWR
T BB 3 R SRR OB B SR IAA R G 2R
ETFERASLMBIIRABBEFEFRENZER
AL IERAE N EARRNE 2 iR
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B4 % | Eny
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YR
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H2 ETHRSENEHIRANE BIRSMARENRE

X F B AT EEER M HENH, AR HNEH
PRBNALSEIEE MODP HUH £ E A TR A

(DXAFYSRmE N — 4R E LA M THAR TS
REERAENEE BT,

(OB R, AR TR ER R TR

OETHRLT AW BB MR ERILE A FI TR H
BRI .

& EESTREBEALG B LIE R IR 4 Frol.

R4 BFEEREAEIUR RS

AL AR EE &
FCFS F| kBt 18 AN HE 4T, v BB R K
SJF XKD ERTHARR.FENRAR
SRPT B R EATEE EATHIERFENRAR
OFATFEEXHLAAERRHLE
DPSPH7 R X KA B et LR QR THHRIAL
QO TR AR FRARALER U ER4E
OEFTEAFRXHP X . FAATFRIFARREERN AR . FEXH XA B
ERNAAREAHBIARE . EATHRARETHSRALERKXALE
WRABEXRBXE HID KEAF. @/MMESF SR T2 0 B Rt 8
MODP XERE AE EH KD ETHER QMR TIRAR
AN Bk E AL AR OHAFANEAANENRGFERIBAAE A THH T AR, 2 HRALE
CEERfXHEADMEAES AN EREAOREEAEIFE TR RER
f1 90 %6 1A _EHT,
5 (FRXE e s .
St F AR ATE R £ E R, BT F KB IERK
5.1 XIQi%AA A IR 5 80 Yo B SC 2R R F R #E[ 100, 100000 JTEE A

P RLBEFE PC IR T H1TH, I A Matlab?. 3 #H
THRT FERFROIE, REFEABAAWFE S ARSEIHE
RERMETRERWFERAE, EdEARARBELT S
TR GE 9 563k oAb 38 (FCFS) R 18 1 SR B #E 47 XF LLBF 9T, 10 36
ETFHERSEASBRAW L Bl AL LS E RIEEE %
(MODP) % 3- 4 J37 5} [6] 75 ik B #0138 B 3 SR ik AL R & Bk
BUH AR

TERLEF I DY , 1R B9 BA BT B FF S IB AR 4 A, TR 2K R A
RAFHAESRBHBFEI 4, R PHSER SHEHR
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RE| 10% B9 3F R 3T K F 100000 45, B XK AE T
10000000 FH507, ZEBEHL A B IZ 2 1R A R B, AR 48 S04 K
JINBA O [B)FE FE B T o L 3, B ML 8 — MEFE A iZ R
BIFES K/ FileSize(D) , F MR HEAE S K/ T EER LSS
%,

X FLASISER I E W35 ER, RS RN RER
BTEAIGOE .. RIBSCER4 1T R #Y 13 2 servlet B B
FEARBAE BT BT AT A X (8] R & LB F AT
B o5 L) BEVLEA S8 — MBS IRE R B 175 Bl Running-



Time, FRUMRIEAE S K/MTEIER B ER.

¥ asf8ses0 Fl @ HIAIRERRE X 1,h=1,£=0.5,
FR AL 5 AW Y R [F Bt AR FE AT, 30 M BT BA S P I R
G FERBARGLHE . RIFEAR ABRESHTH
B, Gy R mARE S NERN.2=2 B ¢<<1,a:8:0¢»
w=2 %, FRIEFW YR F o R, B FREERA
Bl ST, BB /DEHE R AR U REEHF BE
AR ER

BB ZRERRGS AR MSHRE, BRI (DK
RQOBEHITE DR ABAFEFROLEL p (DK p (D
U KHEFF R BIMIE R RGO BIEEIF S Pr (D) F Ps(i);
FEHARER (DI AF B 2475 BA S P 45 —1i& R 59 8 B 1k Se &
PG,

B HLE MR BT R HER S BENTHE,
THER - 247 ) o7 B (6] , ARS8 SR B BRI A P &2 5 iR ik
TR EHERETEAT .

5.2 EBHRSW
FELBEERINE 5 RE 3—& 7 fix.

£S5 TELBRSR

Comparison Index Workload MODP FCFS Description
Completion rate of overload 0. 681 0. 545 —+0. 136
trans. req. lower 0. 802 0. 727 +0. 075
Completed trans, regs, / overload 0. 911 0. 506 +-0. 405
total regs. lower 0. 803 0. 497 +0. 306
overload 0. 117 0.534 —0. 417
Completion rate of bro. req. verioa
lower 0.324 0. 730 —0. 406
. overload 1.729 1. 823 —0. 094
Average response time
lower 1.673 1. 889 —0.216
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7.5%.

Completion Rate

0 10 2 30 4 50 60 70 8 90 100 110
Sample Time

B4 REMIS ERE AR

=
=3

&

=3
&

e
-

Completion Rate

g

0
6 10 20 30 4 S50 60 70 8 90 100 110
Sample Time

B 5 (RS R RN L
WA 6 B, R MODP #1 FCFS s , 76 5 £ i 30 %
HERBEBHHTHET 20. 7% M 19. 6%;EE 4 Bix, %A
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It SR AR 5 R o BT R B SE B SR 8 LB A
GiER kB IR T R ket MODP mLsE R,

AT TR A AR I X HE 7 R B A TGI8 R R AR A oK
W W 3 SR 3k B R R R MR 24 2094, {8 3% F] MODP 5K B Bt 38
GiERERBH LR FCFS & T 12. 1%, XA T
MODP 3 s 7 5 BLUR 35 B A AL B 45 J7 T8 094 350k 5 {8 [F B
Vi, ZE R R AF L T 38 5 1 R 19 14 LR 4R 150 R LA 4 ) 1
KRB MFE M.

38 ot S35y 57 B ] A% B H , MODP S B 2 15 BRI
R H BT e Ry B ) A K B OO » JFE R T SR B A PRI X TR S
UE B T2 B S s T W g i (] 05/ M B Rk B T A4 kb

HRIF ARNETHSRENIEREEHRRIZARN
BB R R EYAR AL, B TR AR RN RERE, R
FTREZ MR T RIS EHIAAEMERIER, AT
FHEFRZERAENLZEBIR. BRRE T IRSRNHE
SRR 40 Ze dEbntE , 3 5 TR 8 AL A P 28 A SO K R A
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