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Objective Predicting Transaction Latency
DBMS storage and indexing choices have trade-offs Transactions composed of physical operators.
based on the workload. Tiresias enables adapting these Tiresias learns the latency of operators under storage/
choices automatically based on the workload. indexing choices parameterized by workload statistics.
OLAP Query Lat, versus OLTP Throughput Tiresias combines predicted operators lat. to predict txn. lat.
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Index changes query execution, captured in lat. prediction
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Report query latency and access history E.g. with index : predict OLTP E.g. adding an index

Tiresias’ use cases: txn. will execute 25 ms faster. will take 300 ms.
PostgreSQL: automatically add/remove secondary indexes| Welghted by predicted likelihood  Ensures system does
_ - . . of transaction occurring in near not constantly undo/
OLAP DBMS: predictively cracking (sorting) of data future, to balance trade-offs. redo changes

Proteus: Adaptation of storage formats for HTAP

Experimental Evaluation

Predicting Upcoming Accesses | ..

_ Higher
EZOOW\M WM»/W s betier.  Tiresias automatically
~ - User behavior (e.g., follow the sun) | s k aaas and removes indexes
- results in access patterns. - 100 rh Post_greSQL. na
5 . l\ workload with a shifting mix
, Tiresias strives to learn and N oaee
. predict these access patterns. 120( Heavy . Heavy Heavy, Heavy Tiresias completes
Daily and Weekly patterns ;ZE»UVW WW workload faster than
| = ' % 60! no indexes (best for OLTP)
.;é’ | TNk . . g 40 * & with indexes
- '- 4 M 1 | 20 iSL(t))\évt?ér Laams (best for OLAP).

0 5 10 15 20
Time into Workload (min.)

O ° . . .

€ 50K/ SRR C e e : Wikipedia
' Trac

Fri Tue Sat  Mon Fri Tue Sat Wed Sun

oK

Sep-21 Sep-25 Sep-29 Oct-01 0ct-05 Oct 09 Oct-13 Oct-17 Oct-21 . 100-§ ISLg\éVt?ér Ti resias enables predictive
» 0 ", E 10 cracking; reduces query
D D D . latency by 40x versus
* — ¥ g 4+ * O S .. default cracking in an
Q Q Q B OLAP DBMS.
<C <C < MOk 25K 50K 75K 100K 125K 150K
-I:i me -D me TLIIIE = Query Number
Tiresias’ Predictors Periodicity Trend & 500 Lower Tiresias allows predictive storage
£ 400 Is better format adaptation in Proteus
SPAR Avg. over user Avg. over £ 200 h
defined intervals interval g 200 =s=m CoOmpletes mixed workload (CH)
Hybrid- |LeamedRecurrent | _ Linear | 1 L oW bestfor oL 8
Ensemble Neural Network Regression 2 " Row Col ProteusTiresias columnar (best for OLAP)




