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Focus

• RDFS/OWL-horst materialisation on clusters

• Highly scalable
▫ In terms of processing cores, meaning that 

algorithms should be highly parallelisable

▫ In terms of input size, meaning we can not assume 
that we have enough memory

• All machines controlled by the same authority



Machinery

• Run on a cluster 
▫ Up to 64 quad-core nodes

▫ No exotic networks (Gbitethernet)

▫ No exotic HDDs (One standard HDD per node)

▫ Limited memory (4GB/node)



Marvin

n Designed to compute the materialization on  (almost) 
unstructurednetworks

n P2P networkwherenodescompute the 
materializationlocally and exchange data
n Data is exchanged in a ”smart” way

n Approximatereasoning → fullclosure at finitetime

n Itcanbeusednotonly for reasoning, butalso for 
othertasks!



Marvin

• Divide – Conquer – Swap
1. Split the input across peers

2. Calculate the closure

3. If you want more completeness, Goto 1.

• Can calculate the RDFS closure of 200M triples 
in 7 minutes.



WebPIE

n UsesMapReduce to distributecomputation

n Implements the RDFS and the OWL ter-
horstrulesets

n Fullforwardinference

n SameAs statements are not materialised



WebPIE – RDFS reasoning

• Schema triples are replicated to all nodes

• Instance triples are “streamed”

• Main challenges were:
▫ Reduce duplicate derivations

▫ Reduce number of iterations



WebPIE - OWL Horst Reasoning

Additional challenge:
Replicating schema triples is not enough. Rules fire 

on multiple instance triples.

Solution:
Develop rule-specific optimisations for transitivity, 

sameAs, and someValuesFrom/allValuesFrom



WebPIE - Results



The secret!

• Do not maintain full indexes, maintain only the 
indexes required for reasoning

• Partitioning: all joins are performed between 
one triple belonging to the partition and one or 
more triples in memory
▫ Even if it means that we need multiple passes

▫ Allows massive distribution using M/R



Limitations / Future (or current) work

• Querying
▫ Working on HBase

• “Black hole” model, we do not support 
distributed data

• No quality control

• Adding data is inefficient


