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Continuous Skyline Queries Based on MapReduce

Shan Guanmin, Dong Yihong, He Xianmang
(College of Information Science and Engineering, Ningbo University, Ningbo 315211, China)

Abstract: With the development of Web and wireless sensor networks, the appearance of big data has brought a
great challenge to data query and process. The parallel Skyline computing issue of a moving query object under the
MapReduce framework was studied. To solve the problem of load balance, a method based on angle partition was
adopted. Then a filtering method was introduced to improve the efficiency. On the basis of those methods, a static

Skyline algorithm and an event tracking algorithm named MR-Track were implemented respectively. Finally, many

experiments were made to verify the effective and efficient of MR-Track algorithm.
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Preprocess Job

Map Task

for each point P; in dataset D do
compute the coordinates of P; using Eq. (1)
compute the partition R; that P; belongs to
output (R, P))

end for
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Reduce Task
for each partitioned sectors R; do
compute SSKY,.. and NSSKY),. using BNL
save SSKY,, in file sst;
output (R;,NSSKY,,) in file st
end for
B35 2 19 Division Job (K173 1E Mk ) ', map 9% A
2 T ACE L, R R AR S Skyline 7R 8 iy A HCE 4
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Division Job
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for each point P; in dataset NSSKY do
compute the distance dist (q, P, t) between P; and
query point q
output (R;, P))
end for
Reduce Task
for each partitioned sectors R; do
add SSKY . into SSKY . (1)
compute Skyline candicate SKY),(t) using BNL
if (filterpoint! =null )
for each point P; in SKY, do
if (filterpoint dominates P;)
P..gskyflag=0;
end for

for each point SP; in SKY,,(t) do
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if (f(SP;)<f(filterpoint ) )
filterpoint=SP;;
output (R;, SKY,, (1)) in file st
end for
Merging Job
Map Task
for each point P; in file st do
if (P.gskyflag! =0)
output (null, P;)
end for
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preprocess the data set using algorithm 1

for t=0 to t,, do

compute Skyline at time t using algorithm 2

end for
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A XX FRAEE 2 py R p, T F BN SIS g BB
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5 MR-Static 7k —H, 2T MapReduce 1 8 5 5 1%
(MR-Track %35 ) F B 70 T WA~ 45 B¢ 904k 38 R 5 1 Ak 28

W 4 Fos, B B AL R AT 7 map B B
o B B A PR 23 R AR g B B0 RU)
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OB e INSERT B 15 %] 0 1550 DELETE (156 %] 15
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A M ARG B )5 3 Skyline A 1, SRIFAE 10 B 15 19
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Preprocess Job

Map Task
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for each point P; in dataset D do
compute the coordinates of P; using Eq. (1)
compute the partition R; that P; belongs to
compute the initial distance between P; and query
point Q
output (Ry, P))
end for
Reduce Task
for each partitioned sectors R; do
for each point P; in R; do
for each point S, in R; do
if (S staticly dominate P;)
compute b, ¢ and the intersection time t,
using using Eq.(3) and Eq.(4) separately;
Update t;, and t,,
end for
add <INSERT, t, > and <DELETE, t,, > of P,
into EQ;
if (P, is not dominted by all other points in R;)
insert P; into initial skyline SKY,,,(t);
end for
quicksort (Eq;);
output (Ri, SKY},q) 1n file st
end for
PR IF RO IR (B3 5) E BET I 20 ¢ 0 0 A Ak 3
B R Skyline 3318 H 2 )% Skyline , HHEA BT .5
— > MapReduce [ B ) map 115 tH B 21 ¢ A5 i) 5 FECH
&P BIBEES  reduce BB SE JR E R BA B TS ¢ B 2
ZHTH SRR HQ, NS BEAR A HOQ, it 1 S5
Ji# Skyline 4 4, 0 2R 3 44 28 AL %y INSERT, JUL 4% A 1 ()
Bl 46 AR R Skyline 285, B2 K6 I A A
SRR Skyline 45 A Bk, i Jm R 3 0 3K B9 B
A2 R Skyline,,
Hit 5 TrackProcess
A E—mr 2080 R Skyline 24 SKY e (t-1)
Stk 20D Y Skyline %4 SKY ()
Event Job
Map Task
for each point P; in dataset SKY ., (t=1) do



BERFE 2014 £5 58

compute the distance between P; and query point q
at time t
output (R;, P;)
end for
Reduce Task
for each partitioned sectors R; do
for each event E in Eq; do
i (E.t<=tamen)
update(SKYlwali(t), E);
else
break;
end for
if (filterpoint! =null)
for each point P; in SKYkm]i( t) do
if (filterpoint dominates P; )
P..gskyflag = 0;
end for
for each point SP; in SKYlmali(t) do
if (f(SP;) < f(filterpoint) )
filterpoint=SP;;
end for
output (R;, SKYmJi(t)) in file st
end for
Merging Job
Map Task
for each point P; in file st do
if (Pi.gskyflag! =0)
output (null, P))
end for
Reduce Task
compute global Skyline SKY y,,(t) using BNL
output (SKY gy (t), null)

56 B 1) MR-Track 535 (B 6) J6 (I 5500 4 Hit 50
1 R TR 2 ] Y SR OG A R AR A S, Bl
5 ORI 20 R Skyline 4 A 115 H 2% Skyline,,

Hik 6 MR-Track Bk

A B D

Bt ot B ZIDAY Skyline £ A SKY gya(t)

preprocess the data set using algorithm 4

for t=0 to t,, do
compute Skyline at time t using algorithm 5

end for
442 wrEELEE
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