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Abstract

ronment, For characteristics of such a network, we analyzed some of existing broadcast scheduling algorithms, such as

Data broadcast is an efficient method for data accessing in the asymmetry bandwidth of mobile real-time envi-

UFO algorithm and propose SBS algorithm and CRS algorithm, They improve UFQ from server and mobile client. The
two algorithms can automatically generate broadcast scheduling lists which depend on the given data items’ probability
distribution. Then theoretical analysis and experimental results show that the proposed algorithm can not produce any

transactions’ resiarting and effectively reduce data items’ accessing time. All of these make the average waiting time

that users access data broadcast minimized.
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UFO Bk b, R B B8 458 7 BUR 015 (7 i 18]  5F LR
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15 BB 5% %8 (Broadcast Server, BS) N T H @) ¥R,
BERHETBOEETN AR WY EEA L, B R
ERBAERRETE - AEN R REA. BERMAK
PR BRI A U () B B R A A R B B, R — BB S A B8O
W RMA DRI AR R B vp — Se g A e R O5 7 BB R LR
b A BT e Vi) Py LS I ) 0 R R T AR DR R A
S WIBERR A 18 B AL, 205 W U () ) 08 TR O A B3
T, A8 48 1) S R TR Ay v A I

EX N R F B8 504 U7 15 4508 A7 R 4
V) 570 A S0 P S8 0 A ) — T 9B A A L, S PR I
PrF IR A R BRI AR A . WA R
JEH SubCycle B VASE XN SubCycle=i;Ele(dij Do Hhn Rl
IBRERR dy AT RRREAL EIBERT L BB TR
PR = TREWRE ., ST HBRKAHNKEMRS.

EX 2 MRS — D FMERB ReCycle ZFTA
TR HRE H— R KA R AT AT BT R a2t
.

EX3UTHBAL ERY chczezjglsubcyczej +
ReCycle,n RFAFERT HEARTE L 0 B R & PRI
BB BI—AT A 2 AT B A — AT M
FABHEH

EX 4B REES) —ABIHEHFALURRR
—AMNEIGH MRT=(MT, Data,Op,Evn,F), Kt

MT={MobileTransaction | MobileTrancaction J&—/>¥]
LI7E BS, 6] 5 B SN B B E 5, 1<k<<n,n H— KL
AT #E#E (MRTDB) H BS #3480 5

Data={Dataltem|Dataltem J& MT #AERBHEIN ) ;

Op={Operation| Operation=read Jwrite\J sent} ;

Ewvn= { Event | Event = READ U UPDATE |J BROAD-
CAST};

%tV € Data,Op(x) =read—>Eum(MT)=READ;

F 3y MT %% READ BT, Data 5 Op 1B BIRECK
% :F. (Evn(MT),Data,Op)—>read .,

EXS(EHES) —ANEFFFAURRAI—TITT
B UT=(T,Data,Op,Evn,F),Hrp

T=/{Transaction| Transcation B— 2%} ;

Data={Dataltem| Dataltem J&= T $AERIEAE ) ;

Op={Operation| Operation=read Jwrite\Usent} ;

Evn= { Event | Event = READ | UPDATE |) BROAD-
CAST};

XtF V¥V x € Data, Op (x) = write— Evn (MT) = UP-
DATE;

F 25 T %4 UPDATE B4F, Data 55 Op T 2 i) s %X
K F: (Evn(T),Data,Op)—>write,

UT \ AR AFERS B, Wl LI g4 MH ', B
Mg 85 eb, MIABERS 3 &£ MH vl L B BB 3, 1% 3had,

« 148 -

TEEIRT X T B B, 4b B LB A 4.
RS 85 R E RO

EX 6T HES) AN BESTUERRA—TRIT
#H BT={(T,Data,Op,Evwn,F),Htt

T={Transaction| Transaction —1E%};

Data={Dataltem| Dataltem & T /e8I ;

Op={Operation| Operation=read | ) write|] sent} ;

Evn={ Event | Event = READ |JUPDATE |J BROAD-
CAST};

¥tTF V 2 € Data, Op(x) = sent— Evn (MT) = BROAD-
CAST;

F 3} T %4 BROADCAST 44 °F Data 50p WK
BE F. (Ewmnm(T),Data,Op)—>sent,

BT RAAAEREA BS FRAFTER, BEBIHE.

EXTGEER) —NEFHNEEEGTURII—=
J6¢H RD=(Data,0Op,F>,HH

Data={ Dataltem | Dataltem = T B ¥:4EH BT A BB
i} 5

Op={Operation| Operation=read | Jwrite} ;

FX Data 50p R BEE X R F: (Data, Op) —
read,

EXNSEES) —MEFHBESTURSN—T=
JeH WD=<(Data,Op,F), ¥

Data={Dataltem | Dataltem & T 0] ¥4E 60 i & S04
i}

AR UT

Op={Operation| Operation=read | Jwrite) ;

FX Data 5 Op Wi R EE KR F: (Data, Op) —
write,

EXIGME HBHE) E—HMERY ReCycle N, b
eI R H 55 ReBT Al AR N — 1~ WIGH ReBT =(BT, Da-
ta,Op,F), Hp

BT = { Broadcast Transaction | Broadcast Transaction J&
—MHEES

Data={Dataltem| Dataltem J& BT #VE R IN, Da-

taltem€ RDGBT) N (UWDUT)) |, 3 BT #9A7R A
AR HPEAT B AR HRATR I Z 0, n J7E BT
TR ER UT 815G

Op={Operation| Operation=read|)write|) sent} ;

F 3 BT BF Data 50p % EHEE LR F: (Data,
Op)—>sent,

ReBT RAFAERA BS kA4, 3 BAUUERE BT 58
ERAE.
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3.1 PR&EE/3% 18 B (Server Broadcast Scheduling, SBS) & 5%

EBLRTE D, MH 5 BS Z[6 2 LMK
THEfERN. BTFLETAHRENE KER, (BT HBRY
BHSX A AR AR . £ UFO BEPHRE THERS 2
YikH BT 5UT wRet, HEERS BT, & UT JiixE. B



BT BT, XEEEMRTTLUER BT &R0 B 402 85 10
B4 KR UT KR, BT g & KR AT, Wit MT
ARAERFR BT B] AR & R 3 ST BRI EOK .

ASCHE Y SBS B, BS W aEN BRI  HREEE
WABFE—MEAAS] Q o HKESTEHA RN
B, front Fl rear 435 0 AL FIBA B , BS 39 B4 A& R BA
3 Q: BASkFE Tl B o » HRE T 4B R IL L BScell HHEA
MH., BME -T2 U, FE BB HH UT K&,
HRAgkit BT 5 UT 3458047, BT 4642 % A C 18RI,
S T UT WG FTPT 45 0 9728 4T £
ff+— UT 3085 5217 25 3086 WD A1 DB 3601 U ol
BNEFHA FTEEEAEFHEMLEMXFER. 4 BT
FEEERSE, BEREFEWIT 1 ReBT, [ #0F) U &~ 50E
W, HE U HISE. SE— RSN ERT H e RS 5w
BT .

SBS BB LBMINT Bizs . 8N HAM P HEPIT
WFARR, HA R ERR T BRI NEG MER
TR E BRI A o TR RERL
Initialize_ BTList()

{forifrom1ton
{ InitQueue(Queue &Q:);

while data in disk; havn’t been accessed

{EnQueue(Queue &-Q;,ElemType di);}}
}//end Initialize_ BTList
Initialize_ ReBTList()

{ InitQueue(Queue &.U);

}//end Initialize. ReBT List

BTO

{set m:= Q. MaxSize;
for j from 1 tom
{forifrom1 ton

{ set t: = Q. front;

ElemType di : =PeekQueue(Queue Q;);
Qi. front move next position;
Broadcast(d; ); } }
}//end BT
uTtTo
{ UT use Two-Tier Replication Method;
update WD and DB in the same time;
for k from 1 to WD, MaxSize
if dijupdated
Add a node in U for dy;
y//end UT
ReBTO
{ forj from 1 to U
{ ElemType dj= PeekQueue(Queue U);
Broadcast(d;); } }
}//end ReBT
SBSscheduler()
{ Initialize BTList();
Initialize_ReBTList();
BTONUT<QO;// stand for concurrent
ReBTONUT,(;//UTy and UT, are different UT,
}//end scheduler

3.2 ZFPAGREW T #EE E (Qient Receive Scheduling, CRS) & 5%

#£ UFO Bt , MH —EWWTT . 4 BSHI H L%
3 cell ™, MH Xf lLIHLHS ES BB R EHE., EAFE,
M—EH%ERF BRI RTAFEOREIER H. HRsHW
BT ## 5 £ MH %%, BT I BV ER MT UFEER, HF|
BT EH #. XHMEBESFHERRLE HERARE.

AL ) CRS FgkH, MH st — 1 AFI R AT
HOEBARTER , B3 » MEFAG] S, B TR BIN %
PRT 4, S MKESIRF MmN Q MKEME. ¥
MBI BEHET J, FFRCE S W B k., BERMNBEARF
AR, WA INME &5, WESBHAE., S A5 %
WORSE e W BT BAS R, 53 R T4 S iy iE sk BE Wi i
frEfEBAE S WM Ry EBUEFF %A MH , H3 MH W4
BRI R AL .

CRSEHMLUABUW TR, 8N HRABFH
Lo, R BN R AL N5 S B
TR R D MBEET,

CRSscheduler()
{Initialize_RequireList() [ Receive_Data();
MTO;
}//end CRSscheduler
Initialize_RequireList()
{ InitQueue(Queue &R);
while exists require(d;)

Add a node in R for dy; }
}//end Initialize RequireList
Receive_Data()

{ forifrom1 ton
{ InitQueue(Queue &8);

S;. MaxSize: = Q;. MaxSize; }

for k from 1 to RD. MaxSize

if dj exist in S; & &d;; has saved in j'

Siy3e= dy;
}//end Receive_Data()
MTO
{ for i from 1 to R. MaxSize

peek s; based on Rpj

read(s;j) ;

}//end MTO
4 PHAXE

4.1 ZWRIRLHR

T PG SBS Bk CRS Bk ARk, &30t 3R
ATHELRRSG., LR ERERIEGE MT VY
WlHE A MT RPTR. RAER ST OERITE, ME
MH F#ERET SBS B ¥ . CRS B k1 UFO & B it ge
T, AR M BRI 20 Dy R TN v BB U » T iR
CRSE A B YERE, A HAL (B

BB RS IR 45 &% BB Bh LR IR A A, T
RAREUMHLN . B RRES — HIATEIR, B
WA EFE. KR PAEN EESREE MT MLA R
TR B SR RD 1 WD HEAETAELUT AT
AR & BT .UT MT Z RS g iR B A SR &40 56
T ES . CSHRSHEEHBUENE 1 55,
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*1 TEEBRBH
(2 5 EmBHRE

&% A X HK 18
RD RD ¥ # A% 500
WD WD # 5 A& 500
UT Distribute UT W& o4& X~P(1)
Seize HotData RD = # % 48 5 th A 0.1
Update HotData AERATHE L E 0.7
Priority(BT,UT) BT 5 UT 444 R E UT is higher
®) " HEHRE
B ¥ A X F
No, Broadcast Dataitems I BEEREANK 500
No. Channels FHEH 1
Dataitems Timelnterval T3 ¥ o et E] E R 0.01s
No. Broadcast Disks B ER 2
BTi Timelnterval BT & & 1] 7 K 1s
(c) MH 2805 &
%% A X K
No. MT MT A% 5
Think Time ¥ 5 2|k 6t R E is
Require Timelnterval HEE Kt E 1S 0.1s
Deadline #HIE R 4s
Priority(BT,MT) BT 5 MT #.54:4% % BT is higher
4.2 TEER

1L 07 BT II A SCHR i i SBS BN CRS Bkt
. ¥ CRSHBEEE S UFO BB BT i, RIF A
SCHR i SBS B H: Rl CRS Bk . AR ¥ MT WMo N
Y BRI AT SR T, BT SBSH M CRSEB A B

time of MT/s
©

the average accessing
time of MT/s
=
PSS
\
the average accessing

i A
123456789101 S Z 345678000
the number of UTS' occurrence the number of UTS' occurrence

~~CRS —=— UFO e Hot —w—Cold

K2 UTF MTRFEHEetE @3 UTF CRSEEH MT

¥ PR Ty T Rl TR
08
@ 07 s
E o0s E
= =
£ 05 £
< 04 L
g oo g
= 02 =
01
0 0 e e
12 34 5 67 89 123 456789
the number of MT accessing data the number of MT accessing data
—e—UFO _—=—CRS —e—Hot _ ~m—(old

B4 MTHHBTHMTRFR E5 CRSEEH MT % H8HE
ViEE T B MT K

FEPEREVFA BRI R, RD sh BRI 305 WD HEUE
T A BAEEAR S . AR MM B RAET IR 55855 A
RSB S RE, FRUA S B BT WERMMT KNE
J& T UFO BB UT RS BT MIMT ABTE
Ao B2 RRE—N MT R RFEHHEERRA L UT 6Bt
MT B IR B 5T 8 F 3 U5 () e 18] . @ b 3o LUE W
UFO B¥:7E UT BRAENMBERE NIBET , MT V-5 U [l it
2B L. TIfE CRS BT, MT #9F 235 5 i ] S AR
JEREE UT KA/ i v 8 (8 R 48 i i i BE S/ T
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AT BRI RE 10 RUT o, BEE MT 5 a8
BN MT SR RBARER. hIE 4 715, UFO B ke
FHRFERHIM MT QR RSB BTt A SR R %
HFEE BRI MT RRITREM. B 5 RN EED
FEVEEE T e B T B 0, CRS B8k % BB m M K
PRGBS TREAR A RITR.

GRIFE  ASCHEM)T B EE L oA S A
E BT TG 4% MH s AR ER 8 BT 1)
HRTSR. Sy EEMTT LS & BEE UT &4E N
MT Htha 77 1E) 8 (938 I, A% SO 1 B8 B8 38 47 T LAt 8 AL
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