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Abstract

Performance evaluations of database algorithms are usually conducted on a set of queries for a given
test database. For more detailed evaluation results, it is often necessary to use different query workloads
several times. Each query workload should reflect the querying patterns of the application domain in real
world, which are non-uniform in the usage frequencies of attributes in queries of the workload for a given
database. It is not trivial to generate many different query workloads manually, while considering
non-uniform distributions of attributes’ usage frequencies. In this paper we propose a technique to generate
non-uniform distributions, which will help construct query workloads more efficiently. The proposed algorithm
generates a query-attribute usage distribution based on given constraints on usage frequencies of atiributes
and queries. The algorithm first allocates as many attributes to queries as possible. Then it corrects the
distribution by considering attributes and queries which are not within the given frequency constraints.
We have implemented and tested the performance of the proposed algorithm, and found that the algorithm
works well for various input constraints. The result of this work could be extended to help automatically
generate SQL queries for various database performance benchmarking.
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INPUT : lower_limitla;], upper_limitla;], lower limit{g;], upper_limit[g;]
Schema Information (Relationla;], P_Keylail, F_Keyla:))
line 1  for each g; in @ do
line 2 for each a; in A do
line 3 if (count(g;] < upper_limit{g;] && countla;]< upper_limitla:}) {
line 4 ci=1,;
line 5 count[a; ] ++;
line 6 countlg;} ++;
line 7 if (F_Keyla;] equals to a, for some pi) { /* a; is a foreign key */
line 8 cj = 1;
line 9 countlap] ++ ;
line 10 count{g;] ++;
line 11 }
line 12 } else
line 13 cii=0;
line 14 done
line 15 done
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lower_limit{q, upper_limit[q;]

INPUT : 2-dimensional array cy, count{al, count[g], lower_limitla:], upper_limitfa],

Schema Information (Relationlail, P_
line 1  while (there exists a; where countla;] > upper_limit[a;]) {

line 2 if (there exists g; where c¢;j == 1 && countlg] > lower_limit[g;]) {
line 3 ci = 0; countla;] —— ; count(g]--;

line 4 } else if (there exist a;i- and g; where c¢ij == 0 && ¢ij == 1 &&
line 5 countlai ] < upper_limitla;]) {
line 6 cj=0;¢c5=1,;

line 7 count {a}-- ; countla;- 1++ ; /* count(g] is not changed */
line 8 } else

line 9 break ;

line 10 }

line 11 while (there exists a; where countla:] < lower_limitla]) {

line 12 if (there exists g; where ¢y == 0 && countlg; ] < upper_limitlg; 1) {
line 13 cij = 1; countla; 1++ ; count[g]++ ;

line 14 } else if (there exist a;- and qj where ¢y == 1 && c¢ij == 0 &&

line 15 countfa;- ] > lower_limitla: 1) {
line 16 ci=1l,c5=0;

line 17 count [a; ]++ ; countlai- 1-- ; /* countlg;] is not changed */
line 18 } else

line 19 break ;

line 20 }
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line 15
line 16 ci=l;¢57=0;

line 18 } else

line 19 break ;
line 20 }

END

INPUT : 2~dimensional array cij, countla;], countlq,
lower_limit{a;], upper_limit[a;], lower limit[g;], upper_timit[q;]
Schema Information (Relationlail, P_Keylal, F_Keyla:])

BEGIN

line 1  while (there exists g; where countlg;] > upper_limit{q]) {

line 2 if (there exists a; where ¢; == 1 && countfa;] > lower_limit[a:]) {
line 3 ci = 0, countla] -~ ; countlgl—-;

line 4 } else if (there exist g;- and @ where ¢ == 0 && ¢ == 1 &&
line 5 countlg;- 1 < upper_limit[g;]) {
line 6 cj=0c5=1;

line 7 count [g;]--; countlgil++ ; /* countla;] is not changed */
line 8 } else

line 9 break ;

line 10 }

line 11 while (there exists g; where countlg] < lower_limit{g]) {

line 12 if (there exists a; where ¢;j == 0 && counta;] < upper_limit[a;]) {
line 13 ¢i = 1, countlg]++ ; countlg]++;

line 14 } else if (there exist qi’ and ai where ¢y == 1 && ¢; == 0 &&
count[g;-] > lower limit{g;-1) {

line 17 count [gi]++ ; countlg;)— ; /% countla;] is not changed */
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