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Slim Graph: Practical LossyGraph Compression 
for Approximate Graph Processing, Storage, and Analytics



spcl.inf.ethz.ch

@spcl_eth

2

[Extreme-Scale] GraphComputations

What are the 
concrete workloads 

we care about?
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GraphAnalytics Fundamental Problems and Algorithms [1, many others]

[1] A. Iosup et al.: LDBC Graphalytics: 
A benchmark for large-scale graph analysis 
on parallel and distributed platformsΦ ±[5.ΩмсΦ
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Genometraversals
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We need lots of 
hardware resources 

to store them

Running analytics 
on large graphs gets 

slow

What does 
άƘǳƎŜέ mean?
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[1] HengLin et al.: ShenTu: Processing Multi-Trillion Edge Graphs 
on Millions of Cores in Seconds, SC18, Gordon Bell Finalist

What does 
άƘǳƎŜέ mean? [1] M. BestaŜǘ ŀƭΦΥ ά[ƻƎόDǊŀǇƘύΥ ! bŜŀǊ-Optimal High-tŜǊŦƻǊƳŀƴŎŜ DǊŀǇƘ wŜǇǊŜǎŜƴǘŀǘƛƻƴέΣ t!/¢Ωму

[2] M. Besta, T. Hoefler. άSurvey and taxonomy of lossless graph compression and space-efficient 
ƎǊŀǇƘ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴǎέ, arXivΩм9

Losslesscompressionincurs expensive decompressionand 
it hits fundamental storage lower bounds [1,2]

271 billion vertices,
12 trillion edges[1]

> 233 TB
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Run graph analytics workloads 
on these sparsifiedgraphs
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²Ƙŀǘ ƛŦ ǿŜ ŘƻƴΩǘ want full precision?Remove some 
edges and / or 
vertices (i.e., 

sparsification)

[ŜǘΩǎ ǎŜŜ ŀ curiousmotivationΧ
6
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.jpg .mp3

?
JPG & MP3 target specific things

(pictures& sound)
Slim Graph targets specific classes 
of graph workloads/ properties

8



spcl.inf.ethz.ch

@spcl_eth

... Abstraction & programming modelfor 
easydevelopment and rapid prototyping of 

lossy graph compression methods

... Criterion (criteria?)to assess the 
accuracy of lossy graph compressionmethods

... Compression methodthat preserves 
different graph properties that are important 

for the practice of graph processing

... High-performanceand extensible
systemfor implementing and executing lossy 

graph compression

Slim Graph delivers asimple, intuitive, versatile ...

Ғ
?

Number of ways [1] to sparsify
(compress) a graph with n vertices

ὕ ς
[1] R. C. Entringer, P. Erdos. 
άOn the Number of Unique 

Subgraphs of a DǊŀǇƘέΣ 
Journal of Combinatorial 

Theory 1972
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Slim Graph: Abstraction & Programming Model
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[ŜǘΩǎ ǎŜŜ 
some 

ŜȄŀƳǇƭŜǎΧ

Different kernels 
enable different 

compression 
methods

Central concept is compression 
kernels: small code snippets 
that remove specified local

parts of the graph
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Slim Graph: Abstraction & Programming Model Vertex kernels: removing degree-0 vertices

Connected components (other than 
single vertices) are preserved

11
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Slim Graph: Abstraction & Programming Model Vertex kernels: removing degree-0 vertices

Connected components (other than 
single vertices) are preserved

0
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Slim Graph: Abstraction & Programming Model

Input:

Edge kernels: random uniform sampling

Relative neighborhood sizes provide 
information about., e.g., vertex importance

Sparse/dense neighborhoods 
preserved w.h.p.

13
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Slim Graph: Abstraction & Programming Model Edge kernels: random uniform sampling

Relative neighborhood sizes provide 
information about., e.g., vertex importance

Sparse/dense neighborhoods 
preserved w.h.p.

14
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Slim Graph: Abstraction & Programming Model More kernels
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