2012 28 SRS SIS =2X] M123 M1z

hitp://dx.doi.org/10.7236/JIWIT.2012.12.1.17
JIWIT 2012-1-3

o BE A IS AT 74 JH3 vely 29
71

A Near Optimal Data Allocation Scheme
for Multiple Broadcast-Channel Environments
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Abstract Broadcast-based data dissemination has become a widely accepted approach of communication in the
mobile computing environment. However, with a large set of data items, the expected delay of receiving a
desired data increases due to the sequential nature of the broadcast channel. This paper explores the issue of
designing proper data allocation on multiple broadcast channels to reduce this wait time, and proposes a new
data allocation scheme named near optimal data allocation(NODA). The proposed scheme first partitions all data
items in K group based on the theoretical lower-bound of the average expected delay to determine data items
which each broadcast channel has to broadcast. Then, NODA further partitions each group of data items in B
groups using extended dynamic programming algorithm to broadcast data items allocated on the same broadcast
channel in different frequencies. The proposed scheme is capable of minimizing the average expected delay time
since it can broadcast data items allocated on the same channel reflecting their popularities.

Key Words : Data allocation, broadcast schedule, dynamic programming.
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while (true)
choose a data group G, such that b=(b mod B)+1
choose a data item d; from the front of Ggp
broadcast d; and wait for finishing the broadcast
Dequeue item d; from the front of G
Enqueue d; at the rear of Ggp

End while

J2 2. CH.Q WS A=Y LuelE
Fig. 2. Broadcast Scheduling Algorithm of CH:
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//precompute +/p, and =Y, \/p,
SumSr = 0
for each data i from 1 to N
STi - \/Z;
SumSr = SumSr + sri
end for
//determine ccuty ~ ccutk
AvgChSumSr = SumSr / K
ceuty = 0, ccutg = N
for each cut point ¢ from 1 to K-1
ChSumSr = 0
for each data j from ccuti1+1 to N
ChSumSr = ChSumSr + srj
if (ChSumSr >= AvgChSumSr)
ceuti = J
break;
end if
end for
end for
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Fig. 3. First stage of data partitioning algorithm

SuelE 4BE A5l cans AYE HYE 2
sz $4 vlolelEe oAz HEe) AR FE A

#et7] 98 ChSumSr< 002 %2738t} 181 vhA

21 -



oE & e 24

f

mjo

b

2

roh

FAL ZX3 Goly g 7Y

Aoty +1, = AFE M S AE WSS Grol 3£
71HA ChSumSrs  AARS ChSumSr %kl
AvgChSumSr3} ZofA 7 o] & z#3lA =W W nf
Aatel] EGAZ HolE7} ccun E BAET ceutio] A
ARz v A ChSumSre 022 %7]8lsla
Aoy, 11 ~ Ay TANE GOl EFATEA ccutrs 2
gt o] 2 WAOE ceuti i H ceutk-17HA £+
Hog 33 5= 9tk 2 ccuti(i=0~K)7F 2R EH CH,
7} Wl ol e d & G dyy, 1~ Dy, = A
U o 2 ZH A o] AR el wEE dojy
o 2+ Gc=1~K)E B 7§19 2F°
ZF AEApde] dgsfor gtk 7t G,
& BEgsl= ES TLDP 7|HelA A¢HE EDP
(extended dynamic programming) <12 7] 3}
31 gtk EDP €ugl s A9S 98 27 13 2o] Ad
CHo} ©3ate dolHEe] dollA d7H#1e] HoleE
2 AA=E kil 714k CHl ol MBAd SCH,,
oA di~die] dlolElEo] A= & B9 AED, 74
1/BS G2 %834 SCHp= CH, 939 1/BE A+
83} ZWOﬂﬂl gy dolElEs HE UEsin
o] Ho]HE< B tickd & Y Fr|doz 1
web SCH.,ol Wd F71= Bx(j—i+1)7F &
2181 o o] 1E AN xstEE FHHor 1 Ad
of WEF71e] wkg rivkElof gtk wiEkA AEDE
Bx((j—i+1)/2)%7_p, 7t ], G
((j—i+1)/2)Z)_;p,7t ATk B o] ApAd & o
FE k e AEAE di~de] FlolEES o
of A AED #9 1/BS optleftis; 2 HHIIAL
opt_leftiiv= @ 1Y AEAER st HoR
((G—s+1)/2)Z)_,p,(s < j <) 2 27]3k8T}. o]
#H} Gyol SASY 7Hed BE BEHES 185l
opt_leftrs ;& T = AL, TAHOZ opt_leftys7HA
T g e olE ARkl e 2 )3 2ol 23
ok 2% 1o0lA B-1 709 &84, sceutqr ~sccutep e
opt_leftisj2<k<B)& Tl A 5 29
X g ARAE r $EA o3 A=

opt_lefty ;= min {opt_left, .. +C, +1]}
where s+k—2<r<j—1 (3)

2 (el ofsl B-1 7N &&Ho]l FaAd, Gus
dy ~ d,ppy 2 HIPTHER BRI, Gop(b=2~ B D<=
dsmt,:_b R dsacut(‘_,,‘g‘i’ GCBVE‘ dsmtt(.ﬂ 1 d(}?,]

HolHEz 244 o9 22 wWioz NODAE
TLDPol| 41" xﬂ okl EDP ¢alg]&< o] g3le] 7} .2
B 719 aFog sl 7 Arade st

rd
K
14

o,

T
o i
sk
ol
ol
rir
in)

Fﬂ°1 1 g 7]
ARz

! e
et
N 2
S)
w2
L2
= 1“
mElH“ -9
R £
RIS |
nlNgL tlo
g R T of
o =~ ol 2
2 N e
EQ FKFQL
Soifis
2> g wx o® oy
) éwglx
=)
T?i?a“.lc’mg
c HOE R
=8k
g 8 a )

1.

4
i

olr
-

complexity) S ®.°It}. EDPZ o]&3f dlo]E
Fe O(RFZaFF xHolE
2 wotf web EDP due]E

skt

) :_l
to fo

2

o

4 *

o]

oo
ol
o

GE B 79 aFo®
?) o) A EAEE "l o714 |Gl

dielele] JiE ow]gith. 19|
N=ZE |Gl N = LGP A-E o
2}4] NODA 71" o] dlo|e7t 54 wEadel
SGE= Hote] B9l OBN) AHEFES 1
Zefut diolye] A2 & o] Apol7t 7] Fof 2
Sl =k N/K 7§9] vloHEo] eds= gl
O(ZE  Bx|GP) e OB/KN)LZ Axtg.
wtebA] NODA 719oll A vlolB & &&st=r] Hagh Al
ﬂiqu O((B/K)xN*)ell /] OBN) 2] Ato] ghoz 2

S
ﬁbﬂ\
[Ba
X
X
9

= Ggoﬂ 3l
°]

il

o
o

f
%

rir

_i

NODA 71l AEDE= S A

2B} SCHop= Gop®l H]OIH*—‘
- $8lE 2, SCH.»7} A4l
T HolHES ¢ WA wEdted des wE 77
Bx|Geplolth. 714 [Gepli= Gepoll 2E3HE v]o]E €]
NrE «lﬂl?ﬂﬂ} a3 ojw dlo]HE AA~steH
TH o2 W& F7)9 wkE vt of StuR, SCH.,
WEshe l olE|E A2l B Bx|Gel/2 tick
2 d7isor gty wEA AEDge

Edaias
(Bx1G)/2)Z, ¢, (p,) 2 712FI, NODA 716l

P (AED.,) 2 A

B tick® & 7§14 &
24 vkalo g Hy ukk

o X orlr g oHo g

N
-

>

R

20 -



20123 28 SHEQIHUIEE S

AED= XJXJ(T([J| 22 (p,) “

o] *Oﬂ A& NODA 71 91 355 W7ksta 1 A

¢l
N
T
ot
o
E
=
ro
i

S)

N

2L

tlo mi

o o
2 12 ox

ox o off
g
o
o
_n
=
o
Rl
) Or .

fo Rl

9. 3
oz ?‘6& }M#U% A3

D gr oo o)
(@]
Org

3
e
ol
=2,
2
i1
L
_sa
o
N
N
T
o,
4
fd
Ach
/i
rlo
Mo O
re
2

= :IL?‘A4 0}'}1\———111 2 =i
3} 2,

E 1. 45 B1S e o e

Table 1. Input Parameters for Performance
Evaluation
P B 715k A%
N tlolE gEe] 5 5000 5000
K Ade] 4 4 1 ~64
0 zipf #3229 0 #% 0.95 00 ~ 10
AUt A o] 2 max (10,
B AL ARAR 10 ] o) )

o A}&s}~c11 ABAEG B 100
A olgel rﬂolEm a9 Aol B %e N/

(Kx100) ] 2 A7g3t}h 5 B 32 max(10, | NAKx100)

Doz AAgitt o714 | x| = xs AU x& 23

)

:
BTEE A FeF 2y

= 2 dolge o 2717 $98ka, 4
2 s

o,
o°
i)
o,
2
>
[>
e
i
rlo
i

e ny L4
A EE zipf B2 2agt Y rega

dlolE e} A~ &g

51 9l o

A, ik 2 20
2 =

2 0 #ell sl A4 ==, 7+ glo]E| 5o A~
SEo] ol A AgHo] JeAE UEE Q1T RA
O grol AHFE Bited AA2e] Frrth At

7 7)e o] olalz SHgo) 2ol A HloEEE
zo}oq 7} A9, e ARG S ole @

e F8 BANEE ofd ol olaza]
slaled Bas B AN Aol dole s WA
7] S1g ATkl Tk W B =EL o] T 7 4

2 FHow A% W,

HU:_I

1
A sg/\]z_} A= 7+ A

=
Bt o2 AA Stk DP9 FLAT 719H
7+ 0 Fholl JEFe wkx| ghAnk

Lo

s
o] A8A
. TLDP$} NODA 713
A 7HL- o]ef] PGS uH=t) O ghol AAW 7+ A
ol wjg = dlolg 9] Aozt o AXA HEZ,
TLDPSt NODA 7%l Az o Z7hstA €k
2 A o] A= NODAS] AaiA|ze] ol Al 84S
aeste] © ghs 0.95% WA A dAsieich 1ea
Ad FE 1002 A43tar Holg 59| Fo w2 A
PAIzke] Wsls AuE Anrt 19 40 Q)

NODA 7|H& AjzHEzer} O((BA{)XN) ~O(BN?)
o] Abo] grom ARH A thAZ O(B/K)XN) 2] A%
HAes wolt) uhd DP 7S O(KNY) Q] Al7HL =
2 roln, TLDP 7]%HE O(K+B/K)N) 7H7ke- Al
HEFEE Helth o240 ®E NODA, DP, 183l
TLDP o= ke AaAzte] 235 Helrh 118a
o] Al 7IW& R No| F7}glel] whal, Nooj nglato] 4
A zto] S7kake) 17 4ol AAE A AR tiA=
ol9} A5k A¥HE B} o] Ago|A NODA DP
71} vaske] 1/24 ~ 1/8 A=) AdAE Haw
gt} 17 4ol A FHto] # E = ¢kAlY TLDPE DP
7IHBEL 5% ~ 13% AL o Be AgAS dew

Lo

23 -



CHE W& Mg 4SS ISt RAH 21=st ol &Y 7|
s}, FLAT 7|9 AA) glo|HE S350 £asld]

Zk Adel aj gt No| S7hsieehe s d4e A
& Hol=d|, T 7yl vjs] AR A& APAHS
Helth

10000000
1000000 W
100000 W— A/*"r_—k—*—‘
10000 H —
Al ‘/l’ ——NODA[| k=10
s 1000 TP H g =0.95
A 15 0P HB=10
2t —&—FLAT
-i 10
=l 1
o
B 01
a o—a—— )
0.1 t + + + + + + + + i
P O PP PP o &
FFFFEE %-‘;9 e .@Bb
dlol e} F52] 5=
J2 4, oo =2 H3lof ME AMAIZH
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