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Stability of switched server system and signal timing of intersection
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2. College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: For a buffer with a large amount of work, under the service strategy ‘empty buffers in a fixed sequence’, the
server has to take a longer time to empty this buffer, making other buffers unable to be served timely. Motivated by this
problem, we propose the service strategy called ‘empty buffers in a fixed sequence with upper limits of service-time’. The
server assigns each buffer an upper limit of service-time such that each buffer can be served fairly. It is proved that switched
server system under the proposed service strategy is periodically stable when the total buffer load is less than the ratio of the
minimum to the maximum of the buffer service-time adjustment factors. Furthermore, the signal timing of an intersection
is modeled as a switched server system, and the proposed service strategy is directly applied to the signal timing of the
intersection. The effectiveness of the proposed methods is verified by the simulation for an intersection based on practical

data.

Key words: hybrid systems; switched server system; periodic solution; stability; intersections; traffic control

1 5|3 (Introduction)

DI RS ARG — R RGN, TN
AN — AR 5 A8 ALK, RSS2 ie i et a8 k5. 1)
el 55 72 45 Refs AT 22 S B R 4, 9] il Ik R
el ARl RS, SR (218 S T D4R
55 Z 2 A ReE M )L STk (SRR H T g« 8
537 2 D) e 7 IR 45 S, JF HUE B T % IR 55 SR g
(1 R RS e M. STk (6132 H T RS54 “ ek ok
Bl M 55 oF ) g K TR G2 o 2% 7 B 45 ke més, 5 ELIE WA A
ZHRSS SE N, RGAFAE (n — 1)VANRRGE 16 8 IR (1
EANNEINER). SCHR[715 8 T — KUk % R4,
Ji 25 2% T LATR] S Al 2% 22 AN 28 i s, e Aol 5 e AL T
55 KT AT LRI I IR 45 2 I AR S 2R 0. AR P AR
AHNB TARRIA B E T, TR 7145t TS

Wks H 39: 2012—04—17; W& ks H #: 2012—09—12.
TIEAE /R . Tel.: +86 15910742443,

bR N TAE R I S L DI . SCHR [5-6] 4R 45 1
Jiik, IR S w IR 45 SRS, RIS A T AE BT BT
(R IR 25 S I R GE I A 3 Ae e vE. SCik (81 Bk H
()5 15 ST [5—617F I 7 AN TR], 1 58 SR il — AN B
AL G 1 2 A ST R AR A R AR, ARG B IR
it ) SR Ao 7 2R 408 1) WAL S 1) R A Sk (917
R T IR S5 I Ta) b PR A D4 iR 45 2 S ) e e 17 )
T B U7 N T AR G0 R AR T A
T A L0 SR Tk ) AR IE B, SCHR (10111271
a3 A 3 i ) S, BIF 0 IR 45 s D9 4% 1) R i )
R, MRS58 4y BO 25 BT R4S IR AR S B vh s — A IR 25 1)
TF) 1 PR, I LK R 45 3% 1 )48 S 8 ] TR) A kg — AN 4
il 5

Il T A5 5 A ST Al LA JSk T i A L

LI H - H R ARBFEILE B H (61079001, 61273006); H 5 “8631HH” % BhIH H (2011AA110301, 2011AA110306); 2524k 1 42

B R L DURMIFIE 4 % B 35 H (20111103110017).



W2 ] BB Ak DIHR S5 2R G IR RS e M A8 X 5 LI 195

AT LI T A B S LR, 45 A N O R B
IR A K 1 3 B AR, A5 5 A X T B R
% E S LR B2 355 48 ST PR % B 42
Ji v AR BT Z L. G, 132 A8 T Webster /7
VRIS Sen s A SR S, A X
N B B AR AL T e vh 3%, FH A7 s o 6 i
A S VRIZEAM, T AT AT IR S5 3%, Rt fteh
FARRL A ZETE EAEREATRG T AR, A2 X
15 SHCIN AT B DIIR5 RS L. AT, IR 45
25 BRI 25 AT T35 TS S E I 9 40 47 5
SCHR AT VDB IR 25 R G5 30 T TR RS XIS S e
iy

AR L S DB 55 2 G5 R T ) R AR AL
SV S I o R R 9, AN SO H R 45 <
P15 45 BRF ) B P 5 2 M) 4 . 45 57 e, 1 i A
W B B R/ T35 o 28 IR 45 I 1 9P 48 DR
MBS S KA 2 BRI PR, UE WD T 3200 45 55 s £
JL SR . 2R 45 SRS e R 45 4 < i 52 P 4
P 45 S PRk — 5 k. R, R XY
1A 5 I G D) 950 B 25 R BT, g AR £ i 5%
29 1R 45 SR I 1A XU S N, TG, S T3¢
Wk [417F O T A
2 DIk 55 & G0 A€ P 43 B (Stability

analysis of switched server system)

— RGPS (KT TR I IR 55
ARG E IR, R b asa i Ae i L AR B
WOH R, > 0F)Ik, AR B AR A SCHOBT
S 1) e, I L 24 ik 5% 2 i 9% ob 2% ik 55 I A
DL s, > 0TI, @ = 1,---,n. d; Fs; 53 5l Bk
G Ph AR A BIE AR AN BT R K M (t) (i =
L, n) R R G2 ph a9 AL Z0 455 i T T A ) 2
RO AR, 255 ds IR ST 22 i i U] 46 21 ik
55 5% s I, IR 55 B AT AL SE RN E] L > 0, 6,5 =
Lo, n, i # g, AEIXASIE B A iRk 55 & A AT A
GRS, W =[x, - z,|T,d=[d, --- d,]7,
e nYEbRAE AL ), W22 A AR R AR N

MG R A AR S5 N AT

ks s Ak T U R e N A
z(t) =d. 2

FidisT O b il R, i = 1, o, TR
S (dys7 )l 2B v B SR, B R R 2 2 9

j=1
faf /NF1, B R ANEE ST

o (djs;it) < 1. 3)

j=1

ANEE I B) A2 PRAEAE AT R 55 s T 22 s A AR

EVSSRERN NP S S Ll

ld, ld, la,
il I I
X, X; x,

[E%%]
S, =1, -, m
B 1 AnMgrhdsivikeg 245

Fig. 1 Switched server system with n buffers
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Fig. 2 The variation of amount of work in buffers of

example 1 vs time
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