The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 15, No. 5, pp.75—84, Oct. 31, 2015. pISSN 2289—-0238, elSSN 2289—-0246

http://dx.doi.org/10.7236/J1IBC.2015.15.5.75
JIIBC 2015-5-9

dlo]e] AAX~ g AT HAE o] &3
2% P dlolg & 7y

An Interdependent Data Allocation Scheme
Using Square Root Rule of Data Access Probability
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Abstract A data allocation technique is essential to improve the performance of data broadcast systems. This
paper explores the issues for allocating data items on broadcast channels to process multiple-data queries in the
environment where query profiles and query request rates are given, and proposes a new data allocation scheme
named IDAS. The proposed scheme employs the strategy that the broadcast frequency of each data is determined
by the square root value of its relative access probability. IDAS could enhance the performance of query response
time since it can process queries of high request rate fast and show a resonable degree of query data adjacency.
Simulation is performed to evaluate the performance of the proposed scheme. The simulation results show that
IDAS outperforms other schemes in terms of the average response time.
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//N: numl

ber of data items, m: number of queries,

@
&)

end i
end for
end for

//K: number of broadcast channels, T: broadcast period
RelAceP(d, E dtq q]

Sqrt RAP( j) = \/RelAccP(di)

MinSqrt RAP= min(Sqrt RAP(d;)) (1 < i < N)
BCust Freq(d,)= | Sgrt RAP(d,)/ MinSqrt RAP+0.5 |
BCast DataCount = Z;V: . (BCbstFreq(di )

T= [ BCastDataCount/K

Balstﬁbt(di) =] NBCZLstFreq(di) ]

//Allocate unscheduled data items of each query
set ScheduledDataSet and FullSlotSet empty.

for each query ¢, from i=1 to i=m
for each data item d, in query g
if (d,,
@ find an empty slot S0t ¢, cn vo. Curstor v SUCh that
Cur ChNo is minimized and then CurSlotNo is

is not in ScheduledDataSet )

minimized.

add d,, in the ScheduledDataSet.
loop BCbstFreq(dk.) times

allocate d;, into Slot ¢, c o, Cur Sot Mo+
if (K data items are allocated in ClurSlot No)
add CurSlotNo in the FullSlotSet.
end if
Clur ChNo= (Cur ChNo mod K) +1
shift CurSlotNo to the right by BCastInt(d,)
in round-robin manner.
if (CurSlotNo is not an element of FullSlotSet)
if (‘SYOtCur'ChNo,CuTSlUtNo is empty)
continue
end if
@ find = such that Slot, c,,qein, 1S empty, and
set x into Cur ChNo.
else
® find the nearest empty slot to the Chr.Slot No,
and set its slot number and channel number
into ClurSlot No and Cur ChNo, respectively.
end if

end loop

f

a1, ooy gY 2u2|E

Fig. 1.
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