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To Compress Tabular Data

Col1 Col2 Col3 Col4

Row1

Row2

Row3

Row4

Row5

Row6

Data dependencies along both row-

wise and column-wise directions;

General-purpose data compression 

algorithms assume 1D nature of the 

datastream, losing track of the column-

wise data dependencies;

2D Tabular Data Storage

 Tabular Data Characteristics

 Posing Challenges to General-

Purpose Data Compression 

Algorithm

Spread sheets, pictures, relational 

database files …

 A Great Amount of Data can be 2-

Dimensional
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Data Locality Matters

Col1 Col2 Col3 Col4

Row1

Row2

Row3

Row4

Row5

Row6

Col1 Col2 Col3 Col4

Row1

Row2

Row3

Row4

Row5

Row6

Row-Major Traversing Column-Major Traversing

 Different traversing strategies suits different data localities the best

Which one to 
choose?
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Related Works

 Table Compressors Based 
on Row-Reordering

 Table Compressors Based 
on Exploiting Column 
Dependencies

 Improving column-wise locality
 Getting the optimal strategy == TSP

 Column-wise dependencies not utilized

 Entry-wise Predictors

 Applicable only to specific types of 2D data, relies heavily on 
the pre-assumptions of the datasets

Pictures: PNG
HPC Data: fpzip, spdp
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SortComp: A Toy Example
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SortComp: Towards A Universal Scheme

Sort the 
Columns 
Independently

Sorted 
Table

S

Permut
ation 
Table

P

Intra-column 

localities 

boosted

Inter-column 

dependencies 

encoded

Encoding exploiting 
the similarities 
between the 
permutations

Encoding column-
by-column 

In universal
formats for all 
types of tables
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Table w/ One Column Emitted by an i.i.d Source

 SortComp compresses the table to the theoretical limit (ensured by 
Shannon Entropy) asymptotically.

Geometric Dist.
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Two Columns

 Compress column-by-column + utilizing inter-column dependencies 
boost the compression ratio

 Recall: The information of any 

permutation P with length n is 

𝑛𝑂(log 𝑛)

 Space save: 𝑂(log
𝑛2

𝑑(𝑔 𝐴 𝑖 ,𝐴(𝑗))
)

bits for each entry

Can be small if 𝛽 is small

noise, measurement error, …

Column 1 Column 2

1 15

2 20

3 25

4 27

5 28

6 27

7 30

8 34

Contribute to 
Kendall-Tau 
distance 

Almost in the 
same order

Encoding Routine: (1). Compute the composite permutation 𝑃 = 𝑃(𝑖)−1°𝑃(𝑗); (2). Compute the Lehmer
code 𝐿 = 𝐿 𝑃 ; (3). Entropy-encode the Lehmer code 𝐿.
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Multi-Column Optimization: A Graph Approach

Table T Graph G Column C Node v

Extended Graph 𝐺′ = 𝐺 ∪ 𝑒𝑥𝑡𝑟𝑎 𝑣′

Edge 𝑣1𝑣2 code length of 𝑣2 based on 𝑣1

Edge 𝑣′𝑣 code length of 𝑣
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Experiments


