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for each tuple s do

{ for each tuple 1 do
{ if r(a) §s(b) then
concatenate r and s

place in relation Q}}
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: Sort process
: Merge process

read first tuple from R;
{while s(b) <z (a)

sort R on 1 (a);

sort S on s(b);

read first tuple from S;
for each tuple r do

Stage 1
Stage 2



then

= s(b)

join r and s
place in output relation Q};

read next tuple from S;
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for each tuple s in S do
{ hash on join attributes s(b)
place tuples in hash table based on hash values

b

for each tuple r do
{ hash on join attributes 1 (a)
if r hashes to a noempty bucket of hash table for S
then {
if r ¢ -matches any s in bucket
concatenate r and s

place in relation Q }1};
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2.3.2.1 GRACE hash join method

GRACE hash join method< joing Z3}A o= F83l7] 93t 54 ZFH2HEY
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for each tuple r do
{ hash the join attributes 1 (a)

place tuple in appropriate output buffer R;};

flush all output buffers to disk;

for each tuple s do
{ hash the join attribute s(b)
place tuple in appropriate output buffer S;};

flush all output buffers to disk;

for i=1,2,...,N do
{ for R; cdo
{ build a hash table for tuples

read hash table for R; into memory };
for §; do
{ for each tuple in §; do
hash the join attributes s (b)
if match found in R; then

concatenate the two tuples

place 1n output relation @ }};
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2.3.2.2 Hybrid hash join method
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¢ GRACE hash join &38% 4] Aol = GRACE hash join il
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for each tuple r do

{ hash the join attributes 1 (a);

if hash value lies range for partition R1



then
insert entry in hash table

else place tuple in appropriate buffer R; };

flush all buffers except R, to disk;

for each tuple s do
{ hash the join attributes s (b);

if hash value lies in range for partition §;

then
initiate join process with tuples in R,
else place tuple in appropriate buffer S;};

flush all buffers to disk;

for i=2,...,n do

{ read tuples in R; into memory
build a hash table for R;};

for each §; do
{for each tuple in §; do
hash the join attributes s (b);
if match found in R; then
concatenate the two tuples

place in output relation Q };
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e 7o g T E AEe dukdl Quick SortE AFE3FA TR Quick-Sort
o] L FauFd6]S Fxs T a2 Quick-Sorte] HA 3 Codeol Tt}

void QuickSort (int *buf, int left,int right)
{
if (left<right) {
int i=left,j=right+1,pivot=* (buf+left);

do {
do i++; while ((* (buf+i)<pivot)&&(i<=right)) ;
do j--;while ((* (buf+j)>pivot)&&(j>=1left));
if (i<j) InterChange (buf,i,]J);

twhile (i<J);



if (left!=7) InterChange (buf,left,j);

QuickSort (buf, left,j-1);
QuickSort(buf,j+1,right) ;
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CPU Pentium Pro 200
RAM 64M
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4.1 Ag A3

Tuple loop ot 1000) sot{E0003 hash{1000] hashi{5000]
100 0,01 0,00 0,02 0,05 0,04
1000 1,73 0,03 0,01 0,06 0,02
5000 3957 0,29 0,15 013 0,12
10000 155,40 0,60 0.36 0.37
20000 620,30 1,22 0.59 0.47
300000 1389.21 2.09 0.91 0.84
0000 2,61 1.23 1,25
100000 4,23 1,49
E00000 5156 14,85
1000000 247,09 116,58
000000
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Tuple hiash( 10000] 5o 100007 | sort(200007  hash(20000] sor(30000) | hash{30000)]
10000 0,32 0,21
20000 0,46 052
30000 07z 0,30
50000 0,33 0,38 077 1.03 0,74 0,96
100000 1.92 1.07 0,497 213 0,38 1.73
500000 18.13 14,32 10,02 16,95 10,62 16.83
1000000 533,39 a9g.27 5g.21 245 08 43,30 172,24
5000000 230,84 1185.28

Tuple SOMCE0000) hash(500007 | sort( 1000007 hash( 100000
50000 059 0,21 052 5,11
100000 1.62 2.10 075 9,439
500000 g.18 16.30 576 28.31
1000000 38,80 118,83 30,61 20,40
5000000 26062 936 40 237.09 TOT.30
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Tuple sot(500000) ' hash(500000) sort( 10000003 hash( 10000007
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