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Abstract In this paper, we propose advanced parallel join algorithm to efficiently process join
operation on hypercube systems. This algorithm uses a broadcasting method in processing relation R
which is compatible with hypercube structure. Hence, we can present optimized parallel join algorithm
for that hypercube structure. The proposed algorithm has a complete solution of two essential problems
- load balancing problem and data skew problem - in parallelization of join operation. In order to solve
these problems, we made good use of the characteristics of clustering effect in the algorithm. As a
result of this, performance is improved on the whole system than existing algorithms. Moreover, new
algorithm has an advantage that can implement non-equijoin operation easily which is difficult to be
implemented in hash based algorithm. Finally, according to the cost model analysis, this algorithm

showed better performance than existing parallel join algorithms.
Key words : hypercube, parallel join, load balancing, data skew
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[b1,b2,b3,b4]

node a
[al,n2,03,04]

noded

node e
[e1,62,c3,c4] [d1,42,d3,d4]

n-dimensional hypercube
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Fach processor sort using sequential quick sort its
local partition of R, /* in parallel */
For i=1 to n/
In each node, select 277" median value as candidates
of 2" locally sorted blocks;

Exchange with 2% candidates (i-1) times;
In each n—(i-1)-dimensional hypercube, perform the
all-to-all broadcasting of the exchanged candidates;
Each node performs quicksort on its candidate list;
Each node select the median value as the pivot;
Inter n—(i-1)-dimensional hypercube, perform the
all-to—ail broadcasting of pivot;
End_For

Use pivot to partition sorted values;
Send and receive corresponding list;
At the same time, merge lists into a single sorted

list of values;

Each processor reads the local partition of S, page
by page;
For every tuple t in the input buffer Do
If tuple belongs to MyNode Then
Insert t into Swaion +
Else
Store t in the corresponding output buffer;
End If
End_For

For i’=n-1 downto 0 Do /% following two
operations are executed in parallel +/
Send output buffer i to neighbor i,
Receive tuples from neighbor i;
For every tuple t in the input buffer Do
If MyNode Then
Insert t into Stocution
Else
Store t in the corresponding output buffer;
End_If
End_For
End_For

If \1Ri| <M-1 or |Si| <M-1 Then
Choose the smaller relation and load it into
memory,
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Do the join operation by searching the
smaller relation for each tuple o the larger

relation,

Else
mi= B
M—-1
Divide the sorted relation Ri into Ry, Ri,

ey Rime1,
such that |Rol=|Ridl= - =|Rim2l=M-I1 and |Rimi|
=M-1;

For j:=0 to m-1 Do
Build the local distribution table using the maximum
Jjoin attribute value Ry and j;
End_For
Fartition Si into Sp, Su,
distribution table;
For j:= 0 to m-1 Do
Join Ry and Sy’
End_For
End_If
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A Re Byl FREE 4 kEqAE SojHFE Al
299 Y 4 WF WRHesE HFEy MBEH
EA8HA Bk wEk o) MEEEE Wk @k
gy ol FE Alxde] A) & 2
e Hot Al2Ee 7t =uE AT st o
4L FFRALES Bz Yok w2 RS &
ol7] Y& BN | Ade WA FYJ} ol
7 e #gsie AREYS FAsed Zee Al
Zro] B ES WHshe Azt v 2n=E Wikt
< HEL BAHE XEEA Hu oA EEe] ¥
g Azg "az 34 gech

413 aold RS AHesle & Ak ¥ &

dalold RS AYsted dad vie oo Zot

Rcost=
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