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Resource Description Framework (RDF)

“RDF is a standard model for data interchange on the Web.” 
https://www.w3.org/RDF

Statements are encoded with triples: 
Subject (S) - Predicate (P) - Object (O)

https://www.w3.org/RDF/


Resource Description Framework (RDF)

“RDF is a standard model for data interchange on the Web.” 
https://www.w3.org/RDF

Statements are encoded with triples: 
Subject (S) - Predicate (P) - Object (O)

Storage space is an issue: 
compression is mandatory.

How to support triple selection patterns (with wildcards) efficiently?

<Bob Smith> <knows> <???>

<???> <???> John Doe

<Bob Smith> <???> <Sara Parker>

1 wildcard: 
SP? 
S?O 
?PO

2 wildcards: 
S?? 
?P? 
??O

3 wildcards: 
???

0 wildcard: 
SPO

https://www.w3.org/RDF/


The Permuted Trie Index
Map URI strings to integers to reduce space requirements: 

we deal with datasets of integer triples.
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The Permuted Trie Index
Map URI strings to integers to reduce space requirements: 

we deal with datasets of integer triples.

O-S-P order

P-O-S order

S-P-O order

S P O 
S P ? 
S ? ? 
? ? ? 

 
? P O 
? P ? 

S ? O 
? ? O 

Store an integer trie 
data structure 

for each permutation.

• Common prefixes are encoded once. 

• Two integer sequences per level (nodes and pointers). 

• Symmetrically support all selection patterns with 1 and 2 wildcards. 

• Cache-friendly memory layout.

Allows effective 
compression

Fast retrieval



Permutation Elimination

Cross Compression

Refinements
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Experiments: overall comparison



Conclusions

The triple indexing problem with pattern matching 
can be solved efficiently in both time and space regards 

using a permuted trie index.

C++ code available at 
https://github.com/jermp/rdf_indexes

Drop me a line at 
giulio.ermanno.pibiri@isti.cnr.it 

for questions and/or details!

https://github.com/jermp/rdf_indexes
mailto:giulio.ermanno.pibiri@isti.cnr.it

