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Types of configuration



Grand Unified Configuration
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Postgres95 1.01 Distribution

//* ----------------

* specify the size of buffer pool

* ----------------

**/

NBuffers = atoi(optarg);
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[...] one can achieve a substantial portion

of the performance gain from configurations

generated by ML-based tuning algorithms by

setting two knobs according to the DBMS’s

documentation. These two knobs control the

amount of RAM for the buffer pool cache and

the size of the redo log file on disk.

Van Aken, D., Yang, D., Brillard, S., Fiorino, A., Zhang, B., Bilien, C. and Pavlo, A., 2021. An inquiry into machine learning-based automatic
configuration tuning services on real-world database management systems. Proceedings of the VLDB Endowment, 14(7), pp.1241-1253.
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initdb

---wal-segsize=SIZE size of WAL segments,

in megabytes

---data-checksums use data page checksums
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”Public” code-based configuration

---with-blocksize=8

---with-wal-blocksize=8

/// pg_config_manual.h

#define PG_CACHE_LINE_SIZE 128

#define PG_IO_ALIGN_SIZE 4096

#define NUM_SPINLOCK_SEMAPHORES 128
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”Internal” code-based configuration

//*

* When maintenance_io_concurrency is not saturated,

* we're prepared to look ahead up to N times

* that number of block references.

**/

#define XLOGPREFETCHER_DISTANCE_MULTIPLIER 4
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”Internal” code-based configuration

//*

* Space/time tradeoff parameters: do these need

* to be user-tunable?

*

* To consider truncating the relation, we want

* there to be at least REL_TRUNCATE_MINIMUM

* or (relsize / REL_TRUNCATE_FRACTION).

**/

#define REL_TRUNCATE_MINIMUM 1000

#define REL_TRUNCATE_FRACTION 16
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”Internal” code-based configuration

//*

* Size of the LRU list.

*

* XXX: What's a good value? It should be large

* enough to hold the maximum number of large

* tables scanned simultaneously. But a larger

* value means more traversing of the LRU list

* when starting a new scan.

**/

#define SYNC_SCAN_NELEM 20
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”Internal” code-based configuration

//* TODO: Unscientifically determined threshold **/

LLVMPassManagerBuilderUseInlinerWithThreshold(

llvm_pmb, 512);
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How smart PostgreSQL should be?

How many parameters to expose?

Who is the configuration consumer?
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”Developer” code-based configuration

---enable-profiling

---enable-debug

---enable-coverage

---enable-cassert
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”Developer” code-based configuration

//*

* This assert is too expensive

* to have on normally .....

**/

#ifdef CHECK_WRITE_VS_EXTEND

Assert(blocknum >>= mdnblocks(reln, forknum));

#endif
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”Developer” code-based configuration

#ifdef CHECK_DEADLOCK_RISK

//*

* Issue warning if we already hold a lower-level

* lock on this object and do not hold a lock of

* the requested level or higher. This indicates

* a deadlock-prone coding practice.
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”Developer” code-based configuration

//* This is just to allow attaching to startup

* process with a debugger **/

#ifdef XLOG_REPLAY_DELAY

if (ControlFile->-state !!= DB_SHUTDOWNED)

pg_usleep(60000000L);

#endif
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”Developer” code-based configuration

//*

* This helps detect intermittent faults caused

* by code that reads a cache entry and then

* performs an action that could invalidate the

* entry, but rarely actually does so. This can

* spot issues that would otherwise only arise

* with badly timed concurrent DDL, for example.

**/

#ifdef DISCARD_CACHES_ENABLED
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System model



The phase space plot of the Lorenz attractor,
Kuznetsov, N., Bonnette, S. and Riley, M.A., 2013. Nonlinear time series methods
for analyzing behavioural sequences. In Complex systems in sport (pp. 111-130).
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Dimensions?

DB parameters

Hardware resources

Workload parameters

Performance results
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System dynamics



Full system model is unknown

Approximate with bunch of simpler models?

Explore the full model experimentally?
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A simpler model: increase the value of X will lead to

better performance, but more memory consumption.
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A simpler model: more formalized

github.com/le0pard/pgtune

github.com/timescale/timescaledb-tune

github.com/pgconfig/api

github.com/gregs1104/pgtune
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”The Thrilling Adventures of Lovelace and Babbage”, Sydney Padua, 2015
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Simpler model usually do not include higher order

parameters interaction.
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22 factorial experiment

A B

(1) - -

a + -

b - +

ab + +

Box, G.E., Hunter, J.S. and Hunter, W.G., 2005. Statistics for experimenters.
In Wiley series in probability and statistics. Hoboken, NJ: Wiley.
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Feedback loop

P
Input Output
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Feedback loop

P
Input Output

Ctrl
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System stability



Is highest performance enough?
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Huynh, A., Chaudhari, H.A., Terzi, E. and Athanassoulis, M., 2021. Endure: A Robust Tuning Paradigm for LSM Trees Under Workload Uncertainty.
arXiv preprint arXiv:2110.13801.
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Huynh, A., Chaudhari, H.A., Terzi, E. and Athanassoulis, M., 2021. Endure: A Robust Tuning Paradigm for LSM Trees Under Workload Uncertainty.
arXiv preprint arXiv:2110.13801.
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Final thoughts



Who’s using?

An engineer or an algorithm.

What’s missing?

Higher-order interaction and feedback.

What’s the goal?

Best robust performance.
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Questions?

Mastodon @erthalion@fosstodon.org

Envelope ddolgov at redhat dot com
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