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PROBLEM DEFINITION

 TPC-H is a well-known benchmark used
by companies and universities for system
sizing and research.

» Although skew is a know problem TPC-H
distributions are uniform.

 How can we introduce skew in TPC-H
without rewriting the entire benchmark?



SKEW IN DBMS

BIZARRO / Dan Piraro

Dig 18 g Pasns BIZARKRO. Com

i | THE PRINCIPLE oF LIGHT REFRACTION AS
SE21  DEMONSTRATED BY AN NFL LINEMAN

S




POTENTIAL SOLUTIONS

» Changing some or all distributions
according to known statistical laws

* Change a small number of tables that
have an impact limited to a few queries:
e.g. Nation



CHANGE ALL DISTRIBUTIONS

WON'T THE SIZE AND
COMPLEXITY OF THE
DATABASE MAKE IT
IMPOSSIBLE TO KNOW
WHATS REALLY

HAPPENING?




CHANGING NATION

Currently 5 regions each containing 5 nations
each with equal population

Changing the nation populations will change the
region populations

Joins from nation to supplier and customer will
be skewed

Queries with WHERE clauses involving a
specific nation or region will be affected

Nation changes for supplier and customer must
keep the total numbers constant



USING CENSUS DATA

nation- actual 2000 Joriginal #customers Joriginal #suppliers
key nation name population #customers [skewed #suppliers |skewed
 OJALGERIA 32004000]  DOO6HOB| 1245313 300564 82867
T|ARGENTINA 38/47000]  DO07462]  1467640]  300809] 97997
- 2JBRAZIL T70000000]  6001105|  6434837] 309867] 420159

201SAUDI ARABIA

| 24575000 2996452 929766 400246 62114

VIETNAM

7000000000371 7] 264808T{—— 200471 :

RUSSIA

TZ7000000]B0000T6] 5566052]300005] 37072
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TPC-H QUERY RULES

* Multi-user test uses WHERE clause
values that are random but create “equal”
work

* For queries involving the supplier or
customer table and a particular nation
unequal populations create a problem

« Solution: equal populations in 2 separate
groups: “large” nations and “small” nations



ALTERNATIVE 2

nation- original #customers Joriginal #suppliers
key nation name #customers |skewed #suppliers skewed

[ OJALGERIA 50066061 1127162 300654 /b093|
1JARGENTINA 5997462 1129929 399509 (5398
Z2IBRAZIL 0001105 112/5/74 399867 (4755
11IRAQ 0000601 1125231 399914 14940
. 12|19APAN DO088b0l | 1127436 300653 /bbdb
. 13[JORDAN 6000889l 112750611 3006291 /503105
TA[KENYA BO07420] 11280163 300302 /52856
Z21IVIETNAM 0005717/ 112 /8040 400471 (52970
22IRUSSIA 6000016 T12/5206] 3000068 /53193
23JUNITED KINGDOM 600049/ 11285291 3996062 (53027
Z4JUNITED STATES 59999938 11280056 399769 (517389
TOTAL T50000000] 150000000 TO000000 TO000000




EFFECT OF SKEW - EXAMPLE

skewed original

il

SELECT c_mktsegment , SUM(o_totalprice) FROM orders, customer

WHERE c_custkey = o_custkey
AND o_orderdate BETWEEN DATE '1997-12-31' - INTERVAL '1' YEAR AND DATE '1997-12-31"

AND c_nationkey IN (<parml1>,<parm2>,<parm3>)
GROUP BY c_mktsegment;



IMPACT ANALYSIS

Queries Involving the Skewed Tables
CUSTOMER SUPPLIER

7,8,20,21




A BETTER ALTERNATIVE

Divide up nations into “small” and “large” each
nation within a group with a constant size

Each region has 3 “small” nations and 2 “large”
nations

Region sizes are now constant
For each query impacted by nation (7, 8, 11, 20,
21) duplicate the queries into g.v1 and q.v2

Version 1 uses a “small” nation while version 2
uses a “large” nation



CONCLUSION

* Overall impact on the benchmark spec
relatively small

 Significant amount of dbgen and ggen
work

* Proposed solution can be instrumented
easlly in the lab via insert-select and
manual changes in queries



