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OK, and in
DB terms?
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(Non-)Uniques in Practice
NINCECEEE DD

e Data reverse-engineering
* Uniques are candidates keys

o Ry

» Data quality monitoring
 Anomaly detection
* Reactive duplicate detection

eDatabase administration
* Indexing
e Query optimization

* |[dentifying dependencies (in unknown data)
e |ife science data
e Sensor data
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Problem?



Discovering (Non-)Uniques
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10 columns 1,023 combinations
e 50 columns 1,125,899,906,842,623 combinations

 Solution set might be exponential

Discovery of all (non-)uniques is NP-Hard
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Graph Coloring
Problem
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Identifying the Border Line
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* Ducc finds both minimal unigues and maximal non-uniques
* Ducc then applies an aggressive pruning




Hybrid Graph
lraversal
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Graph Holes



Effects of Aggressive Pruning
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Effects of Aggressive Pruning
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Fast Checking
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Scaling the Number of Columns
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Scaling the Number of Rows (w. 15 cols)
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Solution Space and Checks
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DUCC: Discovery of Unique Column Combinations
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'  ABCDE  Modeled as a graph coloring problem:
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DUCC: Discovery of Unique Column Combinations

 hocoE )  Modeled as a graph coloring problem:
/ * Hybrid traversal -
‘nace ) aaco’) { aeoe  { acoe ) (0D * (dept-first + random walk)

_ABCE ) { ABCD ) { ABDE } { ACDE
T S A 4\ » Aggressive pruning technique
] ;'\r\/ ~ i i i
P " 7L NN+ Technique to find and remove

i puild 11> A1} i
{A1, Ao} —>{r2, A1} {r1, A1B1}§
i {51}W{r3, A2} result 112, A1B1} |
: {r4, A2}

« DUCC is up to more than 2 orders of magnitude faster
than state-of-the-art

 DUCC efficiently follows the border line
(solution set size dependent)



