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A Query-Based Data Allocation Scheme
for Multiple Broadcast-Channel Environments
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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 QBDA. The proposed scheme allows the query with higher request rate to have higher priority to schedule
its data items and introduces the concept of marking to reduce data conflicts. Simulation is performed to evaluate
the performance of QBDA. The simulation results show that the proposed scheme outperforms other schemes in
terms of the average response time since it can process queries with high request rate fast and show a very
desirable characteristics in the aspects of query data adjacency and data conflict probability.
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//N: number of data items, m: number of queries,
//K: number of broadcast channels
BCust Freq( ql \/ q, )/ +/p qm +O.5J
set all BChstﬂeq(di) to zero.
(Dfor each query ¢ from i=m to i=1
for each data d, in g
BazstFI'eq(dL,) = BGLstFTeq(qi )
@ Total NumOf BCast Data= XN | BChst Freq(d,)
BCust Period= [ Total Num Of BCast Data/ K |
BCbst]nt(qi) = BGlstPeriod/BCbstFreq(%) ]
set all NAD(i) to zero (G = 1 ~ BCust Period).
for each query ¢, from i=1 to i=m
unmark all slot numbers except the ones where K
data items are allocated.
find whether the data items in ¢, have been scheduled
or not, and store the scheduled items and
non-scheduled items in qf and g , respectively.
mark the slot no. where the items in qf are allocated.

@)if ((unmarked slot no. exist) and (¢ is not empty))
find the smallest slot no. among the ones where the
items in ¢ are allocated, and set AllocStartSlot No
with this value.
Cur Slot No=FindNextSlotNo( AllocStart Slot No)
@else
find an empty slot Slot o, cn vo. cursotne Such that
Cur ChNo is minimized and then ClrSlotNo is
minimized.
AllocStart Slot No = CurSlot No
end if
loop BGLstF'req(qi) times
for each data item d; in ¢
@allocate dj into SZOtNAD(CurSZoiNo)JrLCurSloiNn‘
mark ClurSlot No.
increase NAD(CurSlotNo) by 1.
CurSlot No= FindNextSlotNo( Cur Slot No)
end for
shift AllocStartSlot No to the right by BCastnt (q1)
with round-robin manner.
@ CurSlotNo = FindNextSlotNo( AllocStart Slot No—1)
end loop
end for

procedure FindNextSlotNo(.Search.Start Slot No)
if (unmarked slot numbers exist)
find the nearest unmarked slot number( Next Slot No)
to SearchStartSlot No with round-robin way.
else
find the nearest empty slot number( NextSlot No) to
Search.StartSlot No with round-robin way.
end if
return (NextSlot No)

end procedure

a2 3. Zo| 7|4t diojy &Y Y1a|E
Fig. 3. Query—Based Data Allocation Algorithm
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