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Predictability in Physical Design Methodology

 Improvement typically higher than estimated
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Compare different physical database designers in terms of 
their predictability.

Predictability =  difference between estimated and actual improvement

3. ApplyID val time

8 22 11a.m
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92 88 12a.m

ID val sales

1 21 8%

2 21 12%

3 77 33%
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Workload 2. Tune

1. Run 4. Re-run

5. Calculate…

Algorithm:

Metrics:
Metric Label Formula

Actual improvement (%) IA I 			ൌ 	 1 െ Tuned_timeOriginal_time ൈ 100
Estimated tuned time (sec) ETT E ൌ Original_time	 െ	I ൈ Original_time100
Relative estimation error (%) REE ۳۳܀ ൌ ܂܂۳ െ ܍ܕܑܜ_܌܍ܖܝ܂܍ܕܑܜ_܌܍ܖܝ܂ ൈ 

Impact of Space Budget

Questions:
a) Does space budget matter?
b) What about workload size?
c) Introducing updates?
d) What about database size?
e) Do statistics matter?
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Increasing space budget

Estimated I. Actual I.

~776% 219%~

Setting: TPC-H (SF10), Time unlimited

 Applied designs degrade performance

Setting: TPC-H (SF10), System B, Space budget 15GB
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TPC-H Workload

Original
Tuned 15GB 75x 5x

 2 Queries prolonged overall execution by 8x

Setting: NREF, Space budget 20GB, Time budget 30min 
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Increasing workload size

Estimated I. Actual I.

~-69% -60% -91%

 Improvement lower than estimated

 Wrong cardinality estimates hurt performance

~ ~

Setting: NREF, Space budget 20GB, Time budget 30min, 400 statements

Metric System A System B System C
IE (%) 58.62 - 2.23
IA (%) -18.3 - -8.13
REE (%) 65.02 - 9.58

 Cannot balance improvement and maintenance

Cause for sub-optimal plans
Cardinality errors

Cost model
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Part

Table 
scan

Nested 
loop join

Actual:
108K

Estimated:
192K

Summary

 REE below 46%, performance hurt for 18% only with updates

 REE up to 92%, performance hurt up to 776%

 REE up to 87%, performance hurt up to 219%

System A:

System B:

System C:

Proposed designs can be unpredictable

Analyzing performance degradationAnalyzing predictability


