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: Why is it relevant for you?

: Back of the envelope calculations

: Approximation

: Simulation
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Why bother?



Benchmarking instead?

: Resource intensive

: Hard to get full coverage

: Requires cross validation

Enhance benchmarking!
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It’s easy

: just bump max_wal_size?

: just increase shared_buffers?

: just configure autovacuum?

Well...
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Douglas A. Nettleton, John S. Torkelson Department of Transportation, Federal Highway
Administration, Office of Engineering, Bridge Division
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OSM
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Target of the experiment



create table test(a int);

create index on test(a) ;
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create table test(a int);

create index on test(a) ;
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Back of the envelope

calculations



Assuming we know the schema,

how to approximate space usage?
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create table test(a int);

create index on test(a);
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create table test(a int);

create index on test(a)

with (fillfactor = 100);
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99%
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99%

Goetz Graefe. ”Modern B-Tree Techniques.” Foundations and Trends in Databases 3.4 (2010) 203-402
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SEARCH99%

Goetz Graefe. ”Modern B-Tree Techniques.” Foundations and Trends in Databases 3.4 (2010) 203-402
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8192 / 0000
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8192 / 0040

24

16

10



8192 / 1668

24

16

4 × 4074 4 · · ·
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8192 / 8180

24

16

4 × 4074 4 · · ·

16 × 407

12 12 · · ·
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Edvard Munch – The Scream (about a bloated index)
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Assuming we know the workload,

how to approximate bloat?
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--- -M prepared ---rate=max-rate

\set aid random(0, N)

\set bid random(0, N)

--- a pre-populated table

update test set a = :aid

where a = :bid;
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Portrait de l’artiste sous les traits d’un moqueur
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Approximation



Assuming we know the workload,

how to approximate amount of IO?
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create table test(a int);

create index on test(a)

with (fillfactor = 100);
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create unlogged table test(a int);

create index on test(a)

with (fillfactor = 100);
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create unlogged table test(a int);

create index on test(a)

with (fillfactor = 100);

# autovacuum = off

# *_flush_after = 0

# etc
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--- -M prepared ---rate=max-rate

\set aid random(0, N)

--- a pre-populated table

select * from test where a = :aid;
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--- -M prepared ---rate=max-rate

\set aid random(0, N)

--- an empty table

insert into test values(:aid);
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IO = Q ·Mpress

∑L
l=1

Nl

N + Qw ·Wg + Qw

I

Read

Insert

Split
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Simulation



Assuming we know the workload,

how to approximate query latency?
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data Event = PqGetByte TxLatency

| GetCachedPlan TxLatency

| BtGetTuple TxLatency

| BtInsert TxLatency

| HeapPagePrune TxLatency

| HeapUpdate TxLatency

| CommitTx TxLatency

| SocketFlush TxLatency
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Summary

: Predicting the future is possible!

: Be aware of limitations

: Reduce large system to small parts

: Combine with benchmarking and profiling
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Questions?

Mastodon @erthalion@fosstodon.org

Envelope ddolgov at redhat dot com
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