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Schinnerer et al.

Astrophysics
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Garcia et al.

Astrophysics

Wavelength
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Paleontology

Position

GTCAATGGCCAGGATATTAGAACAGTACTCTGTGAACCCTATTTATGGTGGCACCCCTTAGACTAA
GATAACACAGGGAGCAAGAGGTTGACAGGAAAGCCAGGGGAGCAGGGAAGCCTCCTGTAAAGAG
AGAAGTGCTAAGTCTCCTTTCTAAGGCACATGATGGATTCAAGGGAAAGCCACATTTGACTAAAGC
CCAAGGGATTGTTGCTTCTAATCCGATTTCTTGGCAGAAGATATTACAAACTAAGAGTCAGATTAA
TATGTGGGTGCCAAAATAAATAAACAAATAATTGAATAATCCCTGGAGGTTTAAGTGAGGAGAAA
CTCCTCCACAGCTTGCTACCGAGGCAGAACCGGTTGAAACTGAAATGCATCCGCCGCCAGAGGATC
TGTAAAAGAGAGGTTGTTACGAAACTGGCAACTGCCAACCAAAGTCCACCAATGGACAAGCAAAA
AAGAGCACTCATCTCATGCTCCCAAGGATCAACCTTCCCAGAGTTTTCACTTAAGTGGCCACCAAG
CCAGTTGTCAATCCAGGGCTTTGGACTGAAATCTAGGGCTTCATCCGCTACCTCAGAGTGTCTTCT
ATTTCTTCCAGCCAGTGACAAATACAACAAACATCTGAGATGTTTTAGCTATAAATCCTTTACAATT
GTTATTTATGTCTTAACTTTTGTTATACCTGGAAAAGTAGGGGAAACAATAAGAACATACTGTCTT
GGCCAAGCATCCAAGGTTAAATGAGTTATGGAAATTCATTTGGGAGCCAAGACATTGCACGTGGT
TATTTATTAGTCACCCAAGCATGTATTTTGCATGTCCATCAGTTGTTCTTGGCCAAAAGAGCAGAAT
CAATGAGCCGCTGCAGATGCAGACATAGCAGCCCCTTGCAGGGACAAGTCTGCAAGATGAGCATT
GAAGAGGATGCACAAGCCCGGTAGCCCGGGAAATGGCAGGCACTTACAAGAGCCCAGGTTGTTGC
CATGTTTGTTTTTGCAACTTGTCTATTTAAAGAGATTTGGGCAATGGCCAGGATATTAGAACAGTA
CTCTGTGAACCCTATTTATGGTAGCACCCCTTAGACTAAGATAACACAGGGAGCAAGAGGTTGACA
GGAAAGCCAGGGGAGCAGGGAAGCCTCCTGTAAAGAGAGAAGTGCTAAGTCTCCTTTCTAAGGCA
CATGATGGATCAAGGGAAAGTCACATTTGACTAAAGCCCAAGGGATTGTTGCTTCTAATCCGATTC
TTGGCAGAAGATATTGCAAACTAAGAGTCAGATTAATATGTGGGTGCCAAAATAAATAAACAAATA
ATTGAATAATCCCTGGAGGTTTAAGTGAGGAGAAACTCCTCCACACTTGCTACCGAGGCAGAACCG
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Biology

Position
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Medicine

FrequencyMass

What do we want to do with them?
- simple query answering

Simlarity
Search

select some 
data series

select values 
in time 
interval

select values 
in some 

range

combinations 
of those
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What do we want to do with them?
- complex analytics

Simlarity
Search

Classification

Clustering Outlier 
Detection

Frequent 
Pattern 
Mining
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What do we want to do with them?
- complex analytics

Similarity 
Search

Classification

Clustering Outlier 
Detection

Frequent 
Pattern 
Mining
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What do we want to do with them?
- complex analytics

Similarity 
Search

Classification

Clustering Outlier 
Detection

Frequent 
Pattern 
Mining
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HARD, because of very high dimensionality:
each vector has 100s-1000s of points!

HARD, because of very high dimensionality:
each vector has 100s-1000s of points!

even HARDER, because of very large size:
millions to billions of vectors (multi-TBs)!
even HARDER, because of very large size:
millions to billions of vectors (multi-TBs)!
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seismology: seismic sequences, 100s of TB
partner: Atomic Energy Commission (CEA)
Paris, France

neuroscience: intracranial EEG sequences, TB/patient
partner: Paris Brain Institute (ICM)

Paris, France

astrophysics: gravitational waves, TB/hour
partner: European Gravitational Observatory (EGO)

Pisa, Italy

engineering: operation monitoring, TB-PB
partners: Airbus / Électricité de France (EDF)
Toulouse / Paris, France
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Real Use-Cases
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Q

Cx

Q

Cx

Memory
Disk

Cx

Q

The summary of Q is compared to the 
summary of each candidate

Q is compared to a raw candidate only if 
its summary cannot be pruned 

Q is compared to a raw candidate only if 
its corresponding leaf cannot be pruned

Q is compared to each raw candidate in the 
dataset before returning the answer Cx

Answering a similarity search query using different access paths

(a) Serial scan

bsf = d(Q, C1)

Similarity Matching
Serial Scan
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Q

Cx

Q

Cx

Memory
Disk

Cx

Q

The summary of Q is compared to the 
summary of each candidate

Q is compared to a raw candidate only if 
its summary cannot be pruned 

Q is compared to a raw candidate only if 
its corresponding leaf cannot be pruned

Q is compared to each raw candidate in the 
dataset before returning the answer Cx

Answering a similarity search query using different access paths

(a) Serial scan

bsf = d(Q, Cx)

Similarity Matching
Serial Scan
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Q

Cx

Q

Cx

Memory
Disk

Cx

Q

The summary of Q is compared to the 
summary of each candidate

Q is compared to a raw candidate only if 
its summary cannot be pruned 

Q is compared to a raw candidate only if 
its corresponding leaf cannot be pruned

Q is compared to each raw candidate in the 
dataset before returning the answer Cx

Answering a similarity search query using different access paths

(a) Serial scan

bsf = d(Q, Cx)

Similarity Matching
Serial Scan
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Q

Cx

Q

Cx

Memory
Disk

Cx

Q

Q is compared to a raw candidate only if 
its corresponding leaf cannot be pruned

Q is compared to each raw candidate in the 
dataset before returning the answer Cx

Answering a similarity search query using different access paths

(a) Serial scan (b) Skip-sequential scan

Similarity Matching
Serial Scan
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Q

Cx

Q

Cx

Memory
Disk

Cx

Q

Q is compared to a raw candidate only if 
its corresponding leaf cannot be pruned

Q is compared to each raw candidate in the 
dataset before returning the answer Cx

Answering a similarity search query using different access paths

(a) Serial scan (b) Skip-sequential scan
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Similarity Matching 
Indexes vs. Scans

Q

Cx

Q

Cx

Memory
Disk

Cx

Q

Q is compared to a raw candidate only if 
its corresponding leaf cannot be pruned

Similarity Matching 
Indexes vs. Scans

Q is compared to each raw candidate in the 
dataset before returning the answer Cx

Answering a similarity search query using different access paths

(a) Serial scan (b) Skip-sequential scan

Themis Palpanas - MDD - Apr 2026

59















































01-May-26

51

Query answering process

data-to-query time query answering time

Query Answering ProcedureData Loading Procedure

Answers

Data Series 
Database/
Indexing

DataDataRaw data

Queries
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these times are big!

iSAX

iSAX2+ 

basic 
index

C

C#, C

C#

Java
C

C

C

C

timeline

iSAX 2.0

ADS / 
ADS+ ADSFull

DPiSAX 

ParIS ParIS+ MESSI

Coconut-Trie / 
Coconut-Tree

ULISSE

+ Bulk 
Loading

+ Adaptive

+ Distributed 

+ Multi-Core, 
Multi-Socket, SIMD

+ Sortable Summarizations,
Streaming Data Series

+ Variable-Length Queries

C

SING+ Graphics Processing   
Units (GPUs)

2008 2010 2014 2015 2017 2018 2022

ADS+*

2019 2020

(Spark)
(MPI)

Hercules

Dumpy

Odyssey

Elpis+ Graph-based Similarity Search C

SEAnet+ Learned Summarizations C

C

+ Lock Free

2023

+ Progressive ProS

2025

C

LeaFi+ Learned Pruning C

FreSh

+ Locality Sensitive Hashing (LSH) CDET-LSH

+ Symbolic Fourier Approximation (SFA) CSOFA

TARDIS (Spark)

iSAX2+*

C+ Multi-variate Series

CIVET

Coconut-LSM

MULISSE
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thank you!

google  Themis Palpanas
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