
Data Profiling with Metanome 
 
Exercise: UCCs 

Thorsten Papenbrock 

PhD Candidate 

Hasso-Plattner-Institute 

 



Agenda 
 

Chart 2 

Thorsten Papenbrock, 
PhD Candidate,  
9th of October, 2014 

Data Profiling with 
Metanome 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Data Profiling 

The need to know your data 
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The meaning of “knowing data” 

Chart 4 

Name Type 
Equatorial 
diameter 

Mass 
Orbital 
radius 

Orbital 
period 

Rotation 
period 

Confirmed 
moons 

Rings Atmosphere 

Mercury Terrestrial 0.382 0.06 0.47 0.24 58.64 0 no minimal 

Venus Terrestrial 0.949 0.82 0.72 0.62 −243.02 0 no CO2, N2 

Earth Terrestrial 1.000 1.00 1.00 1.00 1.00 1 no N2, O2, Ar 

Mars Terrestrial 0.532 0.11 1.52 1.88 1.03 2 no CO2, N2, Ar 

Jupiter Giant 11.209 317.80 5.20 11.86 0.41 67 yes H2, He 

Saturn Giant 9.449 95.2 9.54 29.46 0.43 62 yes H2, He 

Uranus Giant 4.007 14.6 19.22 84.01 −0.72 27 yes H2, He 

Neptune Giant 3.883 17.2 30.06 164.8 0.67 14 yes H2, He 
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range min = 0.382 
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aggregation sum = 173 
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Name Type 
Equatorial 
diameter 

Mass 
Orbital 
radius 

Orbital 
period 

Rotation 
period 

Confirmed 
moons 

Rings Atmosphere 

Mercury Terrestrial 0.382 0.06 0.47 0.24 58.64 0 no minimal 

Venus Terrestrial 0.949 0.82 0.72 0.62 −243.02 0 no CO2, N2 

Earth Terrestrial 1.000 1.00 1.00 1.00 1.00 1 no N2, O2, Ar 

Mars Terrestrial 0.532 0.11 1.52 1.88 1.03 2 no CO2, N2, Ar 

Jupiter Giant 11.209 317.80 5.20 11.86 0.41 67 yes H2, He 

Saturn Giant 9.449 95.2 9.54 29.46 0.43 62 yes H2, He 

Uranus Giant 4.007 14.6 19.22 84.01 −0.72 27 yes H2, He 

Neptune Giant 3.883 17.2 30.06 164.8 0.67 14 yes H2, He 

keys 
unique Mass ~ Confirmed Moons 

relationships 

rules 
Equatorial diameter x Mass > 0 Atmosphere  Rings 

intra table dependencies 

inter table dependencies 
Planet.Name ⊆ Moon.Planet 
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Metanome 

An extensible architecture 
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 Algorithm execution 
 Result & Resource 

management 

 

 
 

 Algorithm configuration 
 Result & Resource 

presentation 

 

Configuration 

Resource Links 

SPIDER 
jar 

txt tsv 

xml 
csv 

DB2 
DB2 

MySQL 
Results 

DUCC 
jar 

BINDER 
jar 

DFD 
jar 

SWAN 
jar 
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Manage 
Input Sources 

Manage 
Algorithms 

Configure an 
Execution 

Run 
Execution 

View / Store 
Results 
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The exercise: Build your own profiling tool 
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Execise 1:           UCC algorithm 

Execise 2:           IND algorithm 

Execise 3:             FD algorithm 

Execise 4: Duplicate Detection 
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Three important metadata 
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Atmosphere  Rings 
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Domicile ⊆ Name 
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candidates 

 

 

 

 

 

 

|Name| 

Name Type 
Equatorial 
diameter 

Mass 

Mercury Terrestrial 0.382 0.06 

Venus Terrestrial 0.949 0.82 

Earth Terrestrial 1.000 1.00 

Mars Terrestrial 0.532 0.11 

Jupiter Giant 11.209 317.8 

Saturn Giant 9.449 95.2 

Uranus Giant 4.007 14.6 

... ... ... ... 

Name Type 

Mercury Terrestrial 

Venus Terrestrial 

Earth Terrestrial 

Mars Terrestrial 

Jupiter Giant 

Saturn Giant 

Uranus Giant 

... ... 

Sign Domicile 

Aries Mars 

Taurus Venus 

Gemini Mercury 

Cancer Moon 

Leo Sun 

Virgo Mercury 

Libra Venus 

Scorpio Pluto 

Sagittarius Jupiter 

Capricorn Saturn 

Aquarius Uranus 

... ... 

Name Atmosphere Rings 

Mercury minimal no 

Venus CO2, N2 no 

Earth N2, O2, Ar no 

Mars CO2, N2, Ar no 

Jupiter H2, He yes 

Saturn H2, He yes 

Uranus H2, He yes 

... ... ... 
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AB AC AD AE BC BD BE CD CE DE 
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ABCD ABCE ABDE ACDE BCDE 
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Discovery of key candidates  

Chart 14 
A B C D E 

AB AC AD AE BC BD BE CD CE DE 

ABC ABD ABE ACD ACE ADE BCD BCE BDE CDE 

ABCD ABCE ABDE ACDE BCDE 

ABCDE 
Unique 

Column Combination 

Non-Unique 
Column Combination 

Complexity:         O(2n-1)  
       for n attributes 

Example: 
10 attr ~ 1,023 checks 
30 attr ~ 1,073,741,823 checks 
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Discovery of key candidates – DUCC  

Chart 15 
A B C D E 

AB AC AD AE BC BD BE CD CE DE 

ABC ABD ABE ACD ACE ADE BCD BCE BDE CDE 

ABCD ABCE ABDE ACDE BCDE 

ABCDE 
Unique 

Column Combination 

Non-Unique 
Column Combination 

Random Walk 

Complexity:         O(2n-1)  
       for n attributes 

Example: 
10 attr ~ 1,023 checks 
30 attr ~ 1,073,741,823 checks 
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Discovery of key candidates – DUCC  

Column Scalability Row Scalability 

Chart 16 
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Discovery of key candidates – Execise   
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Discovery of key candidates – Execise   
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Discovery of key candidates – Execise   
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Discovery of key candidates – Execise   
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Template Algorithm: 
https://github.com/HPI-

Information-Systems/Metanome 

https://github.com/HPI-Information-Systems/Metanome
https://github.com/HPI-Information-Systems/Metanome
https://github.com/HPI-Information-Systems/Metanome
https://github.com/HPI-Information-Systems/Metanome
https://github.com/HPI-Information-Systems/Metanome
https://github.com/HPI-Information-Systems/Metanome
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Discovery of key candidates – Execise   
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Discovery of key candidates – Execise   
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