Bk H2m W AR K ¥ % G ¥ D 200742 1
Vol.42 No.2 JOURNAL OF SHANDONG UNIVERSITY Feb. 2007

AL E ST :1671-9352(2007)02-0046-05

KO ERERRBMA 3 FER
1% %01 & [0 &1

B H" B T2

(1 IERRE BESRGERFER, R TFR 250100; 2. GRS S EER2%E, IR MG 264005;
3 IARRSE BEERNTECER, IR B 264209)

WE. 25 80 W29 P 538 0 F AP, BT RSN ETIA, MBKIIRER L. % m=2
BE, X — i E R L NP- £4-09, m AT G5 E KB . *F B 37 fa m AT 09 — A 2- A sk k4T T M5 09 &
B, AT m=3 6, HIREEA G T, Sl S s R A R TR

KEIE: kAR ZHBM; Bk, I aAHEE,; FRTE; MK RIREB I

FE %S 0157.5; TP30L CERARIRAD: A

Three-channel transmission scheduling in WDM

star single-hop networks

DAI Zhen-xiang'?, LI Shu-guang''? and QI Xing-qin®
(1. School of Math. and System Sci., Shandong Univ. , Jinan 250100, Shandong, China;
2. School of Math. and Info. Sci., Yantai Univ., Yantai 264005, Shandong, China;
3. Department of Applied Math., Shandong University at Weihai, Weihai 264209, Shandong, China)

Abstract: The problem of scheduling packet transmissions in WDM star single-hop networks with tunable transmitters and fixed-
tuned receivers is considered. It is NP-complete for any fixed m =2, where m is the number of available channels. By rigorous

analysis, the worst-case performance ratio of the current approximation Rnown as the best algorithm for this problem is reduced to

A for three channels. An example is presented to show that this result is the best possible.
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Fig.1 A scheduleing produced by list scheduling algorithm

K1 RERT—BRIEE. AaEEH abe =0, NIT—PELEA 6 7ER] 1 A H L.

WIS R ER L, FEMEIXIEL0, 6 + i) b, €, €, F1 €y EHRITCAR. [P, FEMFA] XA [28 + i, +
a, 280+ i, +a+i,) ,C, 1 Cy WEERN k.

TATEZEPFMETE : (1) i5=0, (2) i5>0.

&1 i,=0.

BHIHHIE abe =0 WIETE . a,b,c PEDED N O BIEIEFE K. BATIAN a, b, c FIBHE—DN
0, Atk b=0. HEE 19 Lo BIPIAN T A4 Loy = Busy(1,) =28 + a + ¢, Loy =max{Busy(C,),

S+c+d+a

Busy(C;)f. —J5, A4 :1dle(C,) <8 + ¢, Idle(C;) <0 + a, min{ldle(C,), Ide(C;)f < > <=

3 Lo AT s L= max! Busy(C,) . Busy(C))} + min{1dle( €, ), Tdle( ;)| < Lops + 3 Lo = 5 Lo

BAEFT abe £0, A Loy = Busy(,) =38 +a+b+c.
ZIEWIRF1EIE :



4 I NN - ¢ ) LRk

FIEF 1.1 a<o.

BT Idle(C,) <28 + a + ¢, Idle(C;) <28 + a + b, ik min{Idle(C,), Idle(C;)| <28 + a + b+c

2

<

%(33+a+ b+ c)s%Lopr.Jﬂﬁﬁ L = max {Busy(C,), Busy(C;)| + min{Idle( C,), Idle( C;)| < Lop +

3 7
ZLOI’F :ZLOI’T‘

FiER 1.2 a>6.

WXL + iy ,0 + iy + a + O)H, C, T Cy [FIEF PR B ) F XA S EER v, €, REE C; TR
T PR EER y,, C; WEHE ¢, RN FREMEKERN v, BAE v+ +y<sa+0. & y<20,
TATA Mdle(C)<y+y, +0+c, Idle(Cy)<y+y; +0+b. FHIA:

minl Idle( C,) . dle( C,)} = y+y2+8+c;y+y3+6+b55%§+a+§+c

<%(36+ a+ b+c)5%Lm,

3 7
L< LOPI""'ZLOPT:ZLOP’F-

Ay >28, WEBIKYA i, =0. (BN, & ¢ ENEIXAEI[26 + i, + @,20 + i, + a + i, ) WERE— i C,
REEHR B AENL. AL ¢ RYIRET SRS C, 2N ¢, & C; Mk, RATABESRETFIE.) H
TEFATA: Idle(C,) <20+ b+c, Idle(C,) <28 +a+c, Idle(C;)<28+a+b. HUA:

min{Idle( C,), Idle( C,), Idle( C;) !} < (38+a+b+c)< L(,PT,L gL()PT‘

B’ 2 i,>0.

MEFZI 38 + i, + iy +a+ b BRI ZI0 + i, + z2(1l<z2<28+ i, + a + b), {5 E C, EBFR]X[E]
(041, +2,30+ 0, + i + a+ b)NICERMTZER I IXH] [ 6 + i) + 2 - 1,0 + i, + 2) WIRE. & ¢, & NEFZ]
O+ i, + AFIREN ¢, EREIE R &KXV, 2 k=min]c (tj),c(tn)}. (BB 1 THAE (1) FTmnm 1, TEEA
PR T B (EEEL. ) k ATRER 1,2,3. ﬁﬁﬁﬁ‘j EVENS , WIHITERI T IXEILS + i), 0 + i, + 2) N, B
H—AMEE R BB AN E (k- 1), XEWRS:

L<Lop+(k=1)0+[30+i,+ir+is+a+b+c—-(5+i,+2)]. (1)

ZIEPIFFEIE .

FIER 2.1 TERRIXE[S + 4, + 2,30+ iy + iy + i3+ a+ b+ )N, RAWDLENL, BI ¢ Fe,, i@
I8 C; st .

WRIEN ¢ i {F1E C,, C, M Cy BRI B BB H 733108 a;, b, ¢, .

(1), FAFGE]:

min{Idle( C,),Idle( C,), Idle(C;) | <(k-1)8+¢; + ¢, (2)
H 1) R B S R AT
Idle(C3>§min§aj+b}-+[c(tj)—1]'8,a+b+[c(t,,)—1]'8}, (3)
5 (2) #(3), KATA:

min{ldle(C,),Idle( C,),Idle( C;) | <

(k—1)8+cj+c+aj+bj+[c(tj)—1]-8+a+b+[c(tn)—1]~é‘<

3
aj+bj+cj+c(tj)'5 a+b+c+c(e): 5 2
3 + 3 3L()P’I

ﬂzﬁLS%Lom

FIER 2.2 FEMEIXEI[O + 4, + 2,30+ i + b+ is +a+ b+ )N, BOF=AREVELEIE C; £
TR 3 DIXFERIRIEL ¢, to, b5 ARV (1) =c(t) (1) FESMHEIL: c(1,) =1;¢(1,) =
c(ty)=c(t;)=25¢(t,) =c(t,) =2,¢(t5)=35¢(t,) =2,¢(t,) =c(t3)=35¢(t;) =c(ty) =c(ty) =3.



552 W, 55 Pk B RIE BBk b 3 15 T8 A £ a9 2 [ Rt 5

c(t,)=2,¢(1y) = c(13) =3 ABIMLABEN, e MIEIL. ARURTTE, AU o e ¢, . ¥ 1, I
WAZ] C,, J5T o 76 €, BARH, o, 78 C, ESERmZIGME C, 50, PIHARAE] C,, JoF o, AT 15 £
¢, bA&g. I Bim B, el e

Tdle( C,) <26 +minl b, 0l <> (30 +a+b+c)<> Lo,

4

alw

lﬂﬂﬁ LS%LOPI‘ .

AT, LB A
BAT 3 MM O A SIAEHERIE 2 R , 301 Cr,, C) TR 1, A B 2613 ¢, Lh Bz
WOBLA R LG R . HERECTLY 6 SR IHIRITE . UL RN Loy =40 +3. S— T, RA1%
BB S ARG — A IIE . SURIEH L= Busy(ry) + Wdle(ry) =70 + 3. 3HE, XEFFEAKM 0, Fef
fr T A, B RURTIE EROSMT . SRR, & BRATIRM) HIIRIL, Tl At 5 =3
A, W 1B
LH b s t ts ts 7 g b
C; |11 6+1 6 6-2 0 0 00

|26 1 0 0 85800
c |61 1 0 0 003834

B2 IR
Fig.2 Traffic matrix

#1(a) —IRAIEE
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