
Motivation

MATE: Multi-Attribute Table 
Extraction

City Date Pollution 
Index

Berlin July 21 11

Berlin July 22 12

Berlin July 23 12

Train

Predict

City Date Event Pollution 
Index

Berlin July 21 - 11

Berlin July 22 - 12

Berlin July 23 CSD 83

Finding informative features is a crucial 
task in data science workflows

Automated data discovery in large 
data lakes can be the solution 

Composite keys: Current single- & multi-attribute discovery solutions:  high false positive rate or high storage complexity

99.7%

False positive

Impact of different components in XASH

Develop a hash function that captures the existence of a value combination inside a row

Querying index

XASH()

1 Character Distribution

2 Character Position

3 Value Length
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Solution

Experiments

Problem

Wrong prediction

Join & Enrich

Data LakeJoinable table search

City Date Pollution 
Index

Berlin July 22 12
Sydney July 21 36
Berlin July 21 11

City Date Pollution 
Index

Berlin July 22 12
Sydney July 21 36
Berlin July 21 11

City Date Pollution 
Index

Berlin July 22 12
Sydney July 21 36
Berlin July 21 11

Unary 
Join Search

Unary 
Join Search

700k 
Tables

4M 
Tables 99.9%


False positive

City District Date Year Pollution 
Index

Berlin Kreuzberg July 22 2022 12
Sydney Inner West July 21 2022 36
Berlin Mitte July 21 2022 11

Multi-attribute inverted index

Table search

Exponential storage complexity to index 
all possible value combinations

Runtime comparison between MATE and S.O.T.A Runtime comparison between XASH and other hash functions

4 Bit Rotation

City District Date Year Pollution 
Index

Berlin Kreuzberg July 22 2022 12

… … … … …

Join key

Initial Column 
Selection

City

Berlin

…

Table Super key

Table 2 11011111

Table 9 01101101

… …

City District Date Year

11000000 01000010 00010010 01001000

… … … …

XASH()
City Super key

Berlin 11011011

… …

Multi-attribute

joinable tables

Super key 
comparison

Data Lake
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