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Abstract

In this paper, we propose a mechanism of scheduling for push broadcast services in digital broadcasting.
In previous work, the scheduling problem has been considered as a problem of one-dimensional allocation
focusing solely on the time dimension. We redefine the problem as that of two-dimensional allocation, with
both time and bandwidth of the data taken into account, and propose a mechanism truly designed for digital
broadcasting. The proposed mechanism uses not only data access statistics as in previous work but also the
properties of the data such as restrictions in the start time and change in the bandwidth. In the paper, we
show data properties to be considered, the system model based on those properties and how to use the
model in designing a scheduling algorithm for the model. )
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ifl © =2\ t yStALocatable(i,t))
Locate(i,t);
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forall i€ do
if{ T =3/ 0%t< ¢ 4 ALocatable(i,t))
Locate(i,t);
for all 1<<T do
forall i€T" do
if( v =4 © <t © gALocatable(i,t))
Locate(i,t);
if{ FiED, t 4#0) failed;
for all 1<t<T do
forall i€ do
if(Locatable(i,t)) Locate(i,t);
if(jI’|# 0) failed;
P={i] 6 =0, i€1};
for all 1<t<T do
foralli€Il” do
if(Locatable(i,t)) Locate(i,t);
return(S, ,t€ {1,...T});
}

WIZ ., Locate BAEIZ>WTHBA TS, LB
SchedulingAlgorithm TEEFEEDT —F BN RO -
72, B8% Locate AFF UL, ZDF —~F 2 R7 Y a—L
IZMZ %, Locate 11 THE MR THD, £7, BE
THT—F i DEMEHIBHAI LK TR ETORDE
BRI D RAEOT —F | OBIRIES 5 IRE,
T8 i BEOBMBEZO S 1Tz B, BRICT—¥ i
DR TRZERHE L L, F—F i #BETNEEEDD

BR<, UUTFIZ, 2O OB —RER T,
Locate(,t){ :
for all t<t’< t+1;, do
By=By-8(t)
Se=8y U{(i, Byt
tefi]=t+1;
=r-{i};
return;
} .
B1%1Z, Locatable BEKIC>W\WTHBAT %, LA7RI%K
SchedulingAlgorithm (ZRBWWT, BB R&EF —&E
AVNLEBLEIETAT —F4BIRLAE%., B
Locatable ZFEUNHL , BEBAIRENE I L HER T3, =
DR OB EE MBI T BE, ROIDITRD, ET,
EEHHBR RN EIDEHR TS, BEMICIT, BB
LEHET D7 —F | OEERIARELN LR TIRAETD
D& AL RIS 31T 2R VELE BB 0 &0 #n

T4 | OFEHRIESICEVDIERERT D, BT



Nz, (RERE BET, BOSROKOMBRE~ED, K
i, RET v R ORI RS R TEERET D,
AERITIE, BEEREHEZ LR TRAETOROEHE
MBI T, BB LT —F 5 —4 { LR
REF v RNEEELOLDORHIEHR T D, HiL
. TRERT RET, RSk ORR D, BE
B DIER FTREEDBHDT —FNERTHLEETH, AT
Vo= U BERELARNEDIC, IERETEEDOHET —F
OEBITIZF ERFAOBEERABEDT —F2EE
LigWe WS Biliie ik Ls, 22T, ZOBEHOE
#%iz, BELISETET—F | BEARAIEEN>FIE
RETHH2E, BE Extendable ZFFOHL T, ERTD
5 — BN EEREROER TR D05 HET 5, B
%% Extendable 1., BB LLOET 2RI D1 DRIOKZI%
L, ZORALERFK TRALTIT —FIIERE
B DIER FTRENEONETH D, BRIOT —ZBAE
POEELESET AR DR ARERBERETOMIZIX
20T —F DFTEHIRIE S OEUE HIRPE - T ViTh
i, TIEUSY | &R T, £ CRITFIULTEV R L 48T,

LAFIC, B8% Locatable D —RE25RT,
Locatable(i,t){
for all t<t’< t+r; do
if{((By- B i())<0) return NO;
for all t<t’< t-+1; do
for all jE€S, do
if(( ¢ ;= ¢ ) return NO;
if( © 4#0A 6 =1 AExtendable(t))return NO;
return YES;

}
Extendable (t){
for all te[jl=t-1A § ;=1 do
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