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Abstract: In this paper an algorithm called IQoE2QoS(Improved QoE to QoS) is presented. This algorithm focus
on QoE how to map to QoS based on fuzzy theory. IQoE2QoS presented has three targets: it can give the
association degree among indications through calculating the entropy in large data sets. Its purpose is to translate
user perception acquired from large experience datasets into pieces of metrics which can be used in lower level QoS.
In this paper, a proposition not only illustrating the mapping between QoE and QoS but also the mapping
between QoE and SLA is proposed. Emulation shows that IQoE2QoS can improve classification accuracy two to
three times than line regression algorithm.

Key words: Network managemeut; Quality of Experience(QoE); Quality of Service(QoS); Machine learning; Fuzzy

Vol.32No.6
Jun. 2010

theory; Service level agreement
1 5IF

A1 H B0 K 22 B W AR BT AR T /a4
B Rz WS TR DL S 2 s 2 18] FR) 1 P TR
IS 20 P 2 RS 5 /D o A8 B A SRR 2]
MATM JZ BITP 2 W5 18 o SCHR [3] bk 45 1)
KPI(Key Performance Indicator) #| KQI(Key
Quality Indicator)FJBRIFFBEAT THFFT, (H2HARFR
I R B E SE M R KA WAL E, ARG H
M AHP (Analytic Hierarchy Process)& ki
15 B ATGIE 28 I KT P 5 R o SR [4] R I A Jgadis MY

2008-11-14 W2, 2010-04-15 it[Al

KA W H E R K 4 (60525110) % 973 i X W H
(2007CB307100, 2007CB307103), #it2t 55 N A 2 # i+ &
(NCET-04-0111) A0 145 B b o e k<5 e B R

WAEEH: ¥ niping@ebupt.com

AT E N I QOEMRZ M AR bS5, ARG A
MURE GBS REAT WU, A SO R L R AT IR Y
FHAPE, (AR SCHR[4]HH I8 5 L& B W /EQOE
()R b SR ST A (Service Level Agreement), [
DN AE WSS B STA I T EE A e S0 U AR ) URDRT A S0
FRBEAT TS IHZR B RE ) o AESTHR[S) T 7R T K
2% ) B J= QoS S AW J5 ik, SCHR[6]H T 252
XN HTZ QoSS RS 44 )2 QoS I S KW , )ik 1
FLARDN TR 26 /2 QoS S EUE N i oK, (A2 BATH
&R M 2 S0, W QoE(Quality  of
Experience). SCIR[7,8] 06 H Mk 45 H) g AEAT T
g, SRR TN HZ R RMRR, (A
AT 2 P R QoSHR bR FIxt . (1 Y I e S
. SCER[9)HFIY T QoEF QoS KIS, 45
T AATTZ ] (R DG AR, (HR AU R AR,



1464 BT 516G 8 %R

3245

T 25 H QoERI QoS [l e Mk s e R . Sk
[10)HF 5T T ity 21 2 1) 388 3k 78 o D9 88 A7 Jmi P Ak 1) 7
SORFEEH P MQoE, (HAEI &AM S5 kil
BT (A4S 2 49 2 iy R = B, U IR T )
25k B HE T o

R R A O R AR, I HAR T —
LGN 32 A T VSR A T T I QoEMY, SR MR
ot R I QoEREAT Ly B2 7 VAR, I HLF T
2 JCIR1H 4 BT SR T 0ok N 2 S £ i 21 H P )2
SR, AR PNV LR, 3X A AR SO S50 6 B
ginrsn,

SCHR [14] T2 25 18 1 e a0k [R) FH P Bl v i J 5
iff 7 19X 8% e 45 0 TR FH P B Te) FR i agg -+ PR A 3G
XA O, IR 2w AR P 252
25 2% H 45V Bl o SCRIR[15] 58 X T AS[RNE 25 AN AT
BARPR G EME, (HE R I FR by e, %
A% [BFRbR 2 M KRB R4 F . SCHR[16,17)Hi 18
TSLAMIh R IRE, H2IFRA % HIXASLAZ W
I PR, RIS T MR 2 TR) P B g A ke
FIRFR SCHR[18] 4 H T —Fh’see-what-I-see’ HIMIK
ik, ARGV RA LA, QIR FESE AT
HIRHR, (HEF MR RV, WA XA
P AT P AT LA B A% wEiR IR
JTQoEM K F o AR B 5% S E-H LK fabr
0 FEE 2 TR AR e, RIS 5T QoE A & H AR 1
SR RSOR BEVE T0 o A BE 2 S 1 7 2Ok Y 2 7
(11 QoS 2 I /1 2 (I QoE, ) B A5 Ak 58 Kt
QoEWLiH AN H )2 QoS, M SEBLXL [l Wb, A
TEEAT QoEE QoS WL I 25 18 T QoERISLAZ [H] 1]
AR ey, SRR T RS u y. mn]
fH5RE Dy BRARSLAR . gitg BB .

ALHEF TE1H QoEZ AW H JZ QoS [H (1)
W B AF 90 HLAE XA Al b a0 4e] [ ARG 2ISLA .
EET, QoEFI N JZ QoS [/ SHL T X2 Wb,
RGN HE¥ QoSS M, LU FZsL
I, AENHEQoSZE n ML J5 18 b AT X 43 it
2510200 77 ARUE S B SE B, QoEEISLA [ i i

SLA
QoE
[Qos fiths ] [Qos fithi]  [Qos fith]
[z [muzn|  [Fssy

1 QoS, QoE, SLARK

FEZAEO0S RN QoE I W5 HeAily - 58 .o

A SO A 22 115 26 (http: / /benchmark.avl.com.
cn/intro.html) B I EL 38 4 147 I DAAE Ui W A
LIQoE2QoSHE, fEIZL Fir gk Bl 4= rh s X T
E TN LS IRVWARE V=S S A

F1 AP BEEREX

WER B (try)  FEIR(delay) FEA% (loss) J—I—JF(‘J‘ZfJ)ﬁE

T R RE AR E (try, delay, loss), B AHHN A i

BRI S .

2 IQoE2QoS &%

7t IQoE2QoS &k, BT EHE &SR
Z IRV SGIRRE, 38 R v FH Wk R B SRR bR I
AR A R RGBT 2R L F R A 0 FH P 3 R R 1 SR
B, R T HARFR bR A TR . ARSI S Bk
o EAS B R AN RS R P N AR
S, BRSSP R 5 A e br
(PR AR AR AN G RY , BAFG bRAH e H A F5 b AL
CIVE)
2.1 I EITE

FEAROCIERE v 1) 22 H 2 v AN e bs
X BRI I B RIMBLEFRhro0) 140
e BoRUE BB K. X B4R PR T A R e
h 2.3 AR TR A S RTASTR ) s B e 1) N
ME £ o WAERE RIS TR N T = {1,1,, -,
I} RTHEEL MR AT BB . X TR
ke L W B B B G 5 20E S S8 S
I, = {a;,a,, -, a; } WIARHE SCHR[22]) T H-F 28 HAF B
()R,

I(S,1;) = H(S)— H(S | I;) (1)

I(S, 1) For I, T REFE AL IO T 2345 8 S M5 B &
KN, H(S | L) 544888 1, T, X650 RAFAE AN
SEME, BIAHRS T FH W FEFRAR S AN 1 .

WYX (D) AT LA R] 105, 1) » H—4b 513 846

. I(S,1,)
ﬂiﬁ%:ﬂ&m+n&m+m+ﬁagf

AR MOS(Mean Opinion Score) 22X} H F
B AT VR o 45 At AL AT 26 (http://
benchmark.avl.com.cn/intro.html) {1l 12X B8 4= 3k
AT MR

XA EEE L 50 ms 1L L 0.05 4 He4E
ik MOS {7 At oL, AR miE 2, K 3,
Kl 4 iR

M 2 BRI LUE Y, 78 0 21 200 ms 2 8] K2 %)




6 i M —FP3ET QoS 1) QoE | SLA MLy ik 1465
250 100 250
o 200 = 80 = 200
é% 150 § 60 § 150
£ 100 W £ 100
K 50 K 2 K 50
0 / 0 0 .
200 400 600 800 1000
ZQ[JEW“‘:U /lllh)
- g5 P
- s e
- Y3
2 JEIRFHES VI 3 ERGHE 4 WEREG T E
i MOS=5 I/, 200 % 500 ms Z ) i , [FIE A

MOS=4, MOS=3, MOS=2 %% Wi i H L &
ARG, 7E 500 ms LG, MOS fHE R M, )
i 2 IR B SR BB 5k 3 9, ana(3)
7No
XA TRbAR R 2, 1 3, K 4 138|450 5T
= (2)-K(4) Pror. [ A SCAEAT B4 try,
delay, loss {33 4 vH 2056 53 28 fUEAT 7 3B
5y, HAFRN) T AN IR BT B 2k, TR
XHLE UG o St s T (s
L 0<try <3
try =42, 3 <try <5 (2)
3, 5 < try

1, 0 < delay <200
delay = 12, 200 < delay < 500 (3)
3, delay > 500

1, 0 <loss <10%
loss = 12, 10% < loss < 40% (4)
3, loss > 40%

A 1, 2, 3 ACRAFIRRAA RN 2 A FE
B, =704l (try, delay, loss) 2L A 7720 3x3x3
=27 Fiy 5,
2.2 ZiEtRIEMFI EEIE RN

AR 1R, AR (2) - (4) AT
PERORIEE, A2 L] o A REANRRRAT 3 Bl
HUACAE, BT U R FE N RO B O 3 X3 X 3=27
A, EREITA IR G . X HAR SRR 1 3 27,
Her o s R AE 2 SV P IR AR AN TE I A
TRFBMIGETH N X EEANFRAR L S SEASTR] I
S$, WIRbRALE: (try,,delay,,loss,) A5 i D ESEUL
JEARbR AL, WIFER S A try, RS
e try; = {try, try g, trygs, try, try s b He try;; &
NN try, JE TR 5 IIANEL RIS try,

N try; +try,, +try;s +try,, +try;;
IR —fEE R, A SOOI RE PR =R 2 PR .

&2 WWEMIRERER

B 25
b
1 2 3 4 5
try, try,, try,, try ., try,, try ..
delay, delay delay, delay,, delay,, delay .
loss, loss,, loss,, loss,, loss,, loss

P AR R e M S B S A B T S5 )
M EbrdlE BRTE
resultVector = (w;, wy, w;)
try; try try;; try;y try;s
delay; | (5)

loss;;

o|delay; delay,, delay,; delay,,

loss 4
o R BRI 51K R o resultVector, A AR &
(try,,delay;,loss;) T J@& T3 — KM S )8 g2, W
Max(resultVector ,---, result Vector; ) i [F] fz K K &
JEEAE TS SRR 5 R bR 4 5 BT Jes )23
2.3 RAFIRIEHYTZL
A GERFNFRTR 5 > 5P B B R AR

loss;,  loss;;  loss;,

I
=

M SEBCE R AT DA . B KSR bR
ARAL XS B G AR IR 55 25 BB AT ORI, A
FabR o>t R MR R 2> BT, X TR bR 2
7 LA AR AT 5 A SCAE (I RS 2 AT T I
DRAE T 48 bR 70 - mi &l 73 I HEf 1

A EGE R GUAR FN R RS 5 20 BT Sl
BATAR G, X ARG I 4 ARG i 2 )
Ji AT BB AR IR AR RE o« 75 RN RN LR
Ja s X EEANTRARAE BT HER RS AR (] AR
o



1466 BT 516G 8 %R

%32 %

cll e ch e c
Knowlege =| : "-. 1 . (6)

.o

G n - C

Forhc,, FOR 0 MRFRAES  MERRALA B
felt. MFEFIERE(T).

nn

Ciu v G Gy
V = (wy,wy,-,w, ) *| : :
Cin Cin, Cn
G- Wy Cip - Wy Cp1 - Wy
T (7)
Cip, = Wy, Gy Wyt Gy Wy

WHE R w = (w,w,,---,w,) FHEEE, JHH
B R Rt KBRS, IXFE AT LUBERI1S 21 R
G AR @A KR, T OV i

EX 1 ARG EIRE S = {8,
81,8;,8,,+, S b SARNERER i MR G . ST
RN OV & X7 24T HE P 45 A, &
Level(S, ) A& S, I V2555 9%, W T- AR En#E
S, T Il 45 45 4 e LA Level(S,,,) = min(Level
(Slinei)7Level(Sr7nei)) ’ Slinei N Srinei ARILAVES Sun £
SR R T s Sl e Y S P SR R 2
Level(S) o) BUNURRS, o 12 S, BOMIRISEG . %
BT AR S, » B AR S AR AT AR
I iy, ) » AEBATENRAES ARG HE P10 &
gia Rl OV R AIRELL S, WA DT RIRES
t, A SEE NIE OV BT IS, WA
JEBER (Syy+,85,8,8),-++,8,,) » WS, FE AR B ok B
BN S, S, PRGN E RO [ 40, XL
) R SO T SEBL SLA Wl /s 2, ARk %
SR T A P TR S2 1 PR B X Ao AU H R
Z I BHIR, ORI T AN FSE ] I oK
U5 EEALERN Sy, 1ELUS IR 2] S,
I R AR BN E R A b, i ar B A i g R
GEBHUR IR 73 e o

SR, ARG RIFR bR A RV 2% 45 2 0% ZR I
RFABESR A G TP AFET JE, MR RPIRE 2
I R 5,8, S, /N BCRHE, ok 5545
PN %N Level(S;) > Level(S,) > Level(S,) » HT
S A AR 1) S U D wT e 5 R AN IE R I S i
4
2.4 QoE %/ SLA HyBk&t

AICHSEIL QoE £ SLA [Hmuft, ffifd iz
B 1 [F) FH P W vy o SR A W L 5 1) e 454
AT, S5 FLN N B QoE, QoE AR B L Bl
W LA 2] QoS 7K. IR Z W HARTSE] T &

i) QoE (HIgFEA R HH N FH 2 SLA thigt,
9 SLA i I RTH 205008 R 4EFT A7 vl fig HE I IR
BURI AR A 0] S Ak, X TR CT AR SLA B
ZAL T, b an (Rl Sk e e 2 S AR T DU HE
iffy L TR AN 27 ) 4 2 H BASE = Ak 1 i 45 4%
g, FEH TG UFHERGME, (ER T8 I it
A A I HER JE R T30 AEE ,  HA AR A
5 2 BIRAR 2 R N PRSI H AR, B
B RBOXFE LR R . AT 560 3E PR PR AR K
TR 55 5 2 2 A5 4 A P A IR L 52 iR 55 A5 2 AN mT A
(1), M55 S5 e AN T A0 3 350 T SLA e 25 () RUB: 14:
MAAEAR SO ik, FIFBOM RSS90 T R 4%
(P FANSG 2 KU, I ELBE A I ) PR HE RS 1 2
AR 3 FO0 B A 1 R 45 S5 2 o

2.5 IQoE2QoS &%

IQoE2QoS #.yktn# 3.

% 3 IQoE2QoS &%

HiN: RGHAEPIR

Bl TR S

(LRI aFRgevt BRI SEAr i & BV B, UL R Getahs, 19
B 214k

(2)FIH 22 ST SR AR Z M B R R

(3)FIHT 2.2 Tl vh S 2 5 A BN % BT e AR 9555 42

@HIR(AEELIRSUEACAHBAEST) R
BEHIE H AT RGN 55 5 2 o

WR(RGEAFPRENE & CABUES ) AR 2.3 397#
ARG AT B AT, B AR R ASOR T30 R 555 4

(5) e R M RAELZ (L), (2), (3), (4) HRMHFRE
Fe e (R AR AR A O IR 1] A B BB B )

(6) BT AR

3 RGEHE

) 20 iy 2 Ak B AT IS, i
FEANTR s FEASTR] (1) B 1) B A FH A [red 194 285 %o ek oA 3
HAHT AT, 10 AN A 220 R 2SI 1) P
PR3t ) B, NN FL I MOS {2 il 2k
B P W BEA 4y s IR R 2l iy e e Atk ) TR
RS NI ML AR, WRIEM IS, FEEHE
B HEGED AW, —5a ke 8, —
B AR o R 22 SRR B R, A
DR F B AT I E . HER R ar 20K,

FEMRREEH, (try, delay, loss, S)4 Judl &5
TAE S PTRR QoE 1IEMZEMI M, #7& WAk & IE
(1, HAE WA SRR W

P AR 28] S 7 FR IR AN 2
MR 8 T S8 AN

(8)



%56 30 i HEeE:

FhEET QoS i) QoE | SLA Mt 7 v 1467

FIFH 2 SR P A SCHE R 1) TQoE2QoS HiAd

P FeAR Z B FIACE LLE A try:delay:loss=1:5:4 $£HX

HH ) 43 248 B LA 28 G 0T I () R A 2 A

i, £ESERRH, WISCHR[4)FTIAR, try nl# 2%, A%

BEAER B . AR IQoE2QoS Hikf3 31

FENRUE B 5 R, A RERINE 4

FiR o

[Fi) 485 A S 1D Bt 45 FH Sk [9) Hh B2 381 1) 22 i 2k

PE TS TS0 ) 5 3347 T, P00 &85 SR P v A )
1QoE2QoS HiZ: IF R % 25 R AT X Ll o
G EMEN R I CEF by )
MOS=5-3.621 X A1 %-0.0052

X AE 0.2 X 3R IE X EL (9)

XFF MOS AELA7 IR A Fiel (=) F P Jsedn— 3%

A2 HIE N A TN 2 AERF TR XS e 2 A5 B T

T HERA N
aﬂ:ﬁﬁ*%ﬁﬁM@%%4ﬁ
Xof 52 P A HK
SFLLgE R 5 fion. MWK 5 aTRLEH, AL
FEH 1 IQoE2QoS 2T H )7 QoE Wit 21 v H |2
QoS AR m T VA 2, 2 7 P [A) 20058 7 11
0 TIPSR, X S R DR Ay H )5 o B
R R, A 5 il DU BIAR SCHR T
1QoE2QoS vk 3 A HEAfy 1t 6 v 1 SCHR[9) 3 2
(LA (R TR Ty v
Ty NS SCR W R R BON gt & 0 2T

(10)

10

W SR T oy 8, ZERFEHET N e,
& RS AR (11) A (12) P
1, 0 < delay <200+ «
delay = 12, 200 4+ o < delay < 500 + 3 (11)
3, delay > 500 + 3

1, 0 <loss <10% + ¢
loss =12, 10% + ¢ < loss < 40% + ¢ (12)
3, loss > 40% + 6
Wi (11), K(12) WS EOR 32K 6 #5410
W ZHA & RA RS AL, e B H 4
(A FH RS2 o RIAESEBR AT IQoE2QoS i 21 i 5)
DR 26 25, ML JETabs, DUE R AE SN H
SRS R

0.8

ESIE AN
20 1: a=25, 3=0,2=0,5=0
H2: a=25, 3=0,==5%,5=0
20 3: a=50, =50, e=5%, §=b%

6 AFRSHTLE

= 1Q0E2Q08 i, W3R 4 ] DUR B2 10 E B = 1 (2,2,2)
078 o SRR FRFRALE 7] SEBR A R G5 AR, S BT 5T
26 RILET(2,2,2) A 122 ST RN 15 46, (3
£ 06 . ANBRAEN 0.9%, SR, EHIE T 4 PHISEER
- Sy AHE R L] 2.3 5 b 3 ) MR A A ) S
2 VU8 2 G 4 LA AR I 350t
048 1 2 z zi 5 4 %EEIE'
Hb A SR TIHL A2 ST 7 A% QoS Mg 5
Bl 5 4y 2K QoE, AL, SR GHE 2 SR bR Bl VR PR 1S
% 4 I1QoE2QoS N EERFItHR
Tt & W ebrdl & W ebrdl & b Y=9iA PR & W RbRd & b y=9iA
(1,1,1) 5 (1,2,1) 4 (1,1,3) 3 (1,3,1) 1 (1,3,3)
(2,1,1) 5 (2,2,1) 4 (2,1,3) 3 (2,3,1) 1 (2,3,3) 1
(3,1,1) 5 (3,2,1) 4 (3,1,3) 2 (3,3,1) 1 (3,3,3) 1
(1,1,2) 5 (1,2,2) 3 (1,2,3) 2 (1,3,2) 1
(2,1,2) 4 (2,2,2) 2 (2,2,3) 1 (2,3,2) 1
(3,1,2) 4 (3,2,2) 3 (3,2,3) 1 (3,3,2) 1




1468

LI I IS S i

32 %

1321 QoE 2 QoS [IBRYT, [FIINAEXS 2 FR AR VY
P BRI S AL P IR AR B A i 2 i &
FEIIITA, BRI PR R BCE A 525
TR G — DA AR
PLE 2 ST 17 g A5 Bae b A B, T %
e NG SN PSR S PR NP/ R s g
PREGBCE LG, SER O30, e . Rl
I BT HE AR IR B 72.6%,  dg i TR
FIEAE RN BT D5 AR IR S5 2R 52.7%, 7873

il IQoE2QoS S M IEAPEAAT Rl -
2 % 3 Wk

[1]  Tasaka S and Ishibashi Y. Mutually compensatory property
of multimedia QoS[C]. Conf. Rec. IEEE ICC, Pittsburgh,
American, Apr. 2002: 1105-1111.

[2]  Francis-Cobley P and Davies N. Performance implications of
QoS mapping in heterogeneous networks involving ATMIC].
Proc. IEEE Int. Conf. ATM (ICATM’98), LA, American, Jun.
1998: 529-535.

(8] R, BEUE, Eal, sk —Fh KPI 2] KQI RS k().

M 515 B3, 2008, 30(10): 2503-2506.
Ni Ping, Liao Jian-xin, Wang Chun, and Zhang Cheng. A
general algorithm mapping KPI to KQI[J]. Journal of
FElectronics &  Information  Technology, 2008, 30(10):
2503-2506.

[4]  Liu Li-yuan and Zhou Wen-an. The research of quality of
experience evaluation method in pervasive computing
environment. Proc Pervasive Computing and Applications,
Tokoyo, Japan, Aug. 2006: 178-182.

[6]  Eduardo L. QoS support for multi-user sessions in IP-based

Mobile

next generation Networks —and

Applications, 2008, 13(3): 366-384.

networks(J].

[6]  Shin J, Kim J, and Kuo C C J. Quality-of-service mapping
mechanism for packet video in differentiated services
network[J]. IEEE Transaction on Multimedia, 2001, 3(2):
219-231.

[7]  Ghinea G and Thomas J. QoS impact on user perception and
understanding of multimedia video clips[C]. Proc. ACM
Multimedia’98, Bristol, Kingdom, Sep. 1998: 49-54.

[8]  Ghinea G, Thomas J P, and Fish R S. Multimedia, network
protocols and users -bridging the gap[C]. Proc. ACM
Multimedia’99, Bristol, United Kingdom, Oct. 1999: 473-476.

[9]  Kim Hyun-Jong and Lee Dong-Hyeon. The QoE evaluation
method through the QoS-QoE correlation model. Networked
Computing and Advanced Information Management, 2008

Fourth International Conference, Gyeongju, Sep. 2008, Vol .2:
719-725.

(10]

(1]

(12]

(13]

(14]
(15]

(16]

(17]

(18]

(19]

(20]

[21]

22]

o
*
&
o 3

Bart De Filip. End-to-end QoE optimization through overlay
network deployment[C]. Proc Information networking, Pusan,
South Korea, Jan. 2008: 1-5.
Guilford J P. Psychometric
McGraw-Hill, 1954: 25-79.

Methods[M]. New York:
Yoshihiro Ito. Quantitative assessment of user-level QoS and
its mapping[J]. IEEE Transaction on Multimedia, 2005, 7(3):
156-162.

Ning Chang. Estimating uncertainty of a measurement
Process|J]. Comutational Intelligence for Measurement
Systems and Applications, 2007, 6(2): 9-13.

TMF. GB917 v115, SLA management handbook[S]. 2001.02.
Yoshihiro Ito. Quantitative assessment of user-level QoS and
its mapping[J]. IEEE Transaction on Multimedia, 2005, 7(3):
120-135.

Cao Yuanming and Wang Wendong. Initiator-domain-based
SLA negotiation for inter-domain QoS-service
Provisioning[C]. ICNS, Fourth International Conference on
Networking and Services (ICNS 2008), Shanghai, China, 2008:
165-169.

Piotr J. SLA monitoring and management framework for
telecommunication services[C]. Networking and servicing,
Washington, DC, USA, March, 2008: 170-175.

Omneya Issa and Jean-Charles. A testbed for performance
analysis of ‘see-what-I-see’ video calls and qualiy feedback|C].
Proceedings of the 11th Communications and Networking
Simulation Symposium, Ottawa, Canada, 2008: 123-130.
Nichols K, Blake S, Baker F, and Black D. Definition of the
differentiated services field (DS field) in the IPv4 and IPv6
headers[S|. RFC2474, IETF, Dec. 1998.

Blake S, Black D, Carlson M, Davies E, Wang Z, and Weiss
W. An architecture for differentiated services[S]. RFC 2475,
IETF, Dec. 1998.

Quinlan J R. Induction of decision trees[J]. Machine Learning,
1986, 7(2): 369-380.

Tasaka S and Ishibashi Y. Mutually compensatory property
of multimedia QoS[C]. Conf. Rec. IEEE ICC2002, LA, USA,

May, 2002, Vol. 2: 1105-1111.

P 55, 1978 AEAR, THARE, WEIUUS I TR Y 5 R 4

(EELNG CTE kTN

B U, 1965 4EAE, #BE, WA, BT B

R

B g RER.
» 1974 EE, BIBEZ, ARSI, WFT AR S

REFA Tt B RE .

e 5, 1981 AR, LAR, WSS IRk TR A WY R g

(EELNG CTE kTN



