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TLDP: A New Broadcast Scheduling 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. With the objective of minimizing
this wait time, this paper explores the problem of data broadcast over multiple channels. In traditional
approaches, data items are partitioned based on their access probabilities and allocated on multiple channels,
assuming flat data scheduling per channel. If the data items allocated on the same channel are broadcast in
different frequencies based on their access probabilities, the performance will be enhanced further. In this
respect, this paper proposes a new broadcast scheduling scheme named two level dynamic programming(TLDP)
which can reflect a variation of access probabilities among data items allocated on the same channel.

Key Words : Broadcast schedule, data allocation, dynamic programming.
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2. choose a data item @ from the front of bucket.

3. broadcast d}

4. Dequeue item d; from the front of bucket

5. Enqueue d; at the rear of bucket.,
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Fig. 1. Broadcast scheduling algorithm of CH,
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where s+k-2<r<j-1

opt_leflys; =
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procedure EDP(s, e, count)
// s start data index, e end data index
// count. count of Data Partition Groups
for all cut points j from s to e
opt_lefhs; = MZ{]_ 5 (]
end for
for all stages & from 2 to count
for all cut points j from stk-1 to e
opt_lefly.s; = min {opt_lefl1,sr + Craj}
where s+k-2<r<j-1
lastpys; = the corresponding r such that
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end for
end for
end procedure
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Fig. 3. Extended dynamic programming
algorithm
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// precompute partial sum of p;

PSSt = D

for each data 7 from 2 to N
DSi = PSi1 * Di

end for

// partition all data into G~ Gx

ccuty = 0, ccuty = N

call procedure EDP(1, N, K)

for each channel ¢ from K to 2

ceut,_| = laStpc.Lth

end For

//partition each G into Gy~ G.p

for each channel ¢ from 1 to K
beut.y = ceut.s, beut,p = ceut.
call procedure EDP(ccut,1+1, ccut, B)
for each bucket b of CH, from B to 2

beut,,—y =15ty oy |+ 10cut, ,

allocate data dy,y | 41 ~ dy,, | into bucketss
end For
allocate remainder(dy.,,, | 1 ~ dy,; ) into bucket

end For
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Fig. 4. Data allocation algorithm on multiple
buckets
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