
Introduction
• Temporal knowledge is crucial in 

many knowledge-based systems.

Using existing RDF databases to 

manage temporal RDF data requires 

combining RDF Reification, which will 

increase the amount of data as well as 

data complexity.

• We provide an extension to bit matrix 

architecture (TBitStore) to support the 

indexing of temporal RDF. TBitStore 

constructs an index over both Subject-

Object key and temporal information. 

Moreover, it leverages a temporal 

statistics-based index to optimize the 

query plans.

Method
1. We propose a novel storage structure 

on top of TripleBit that constructs SO 

(Subject-Object) keys by combining 

the subject and object of each 

predicate and associating SO keys 

with the temporal information, to 

store and retrieve temporal 

information. To save space, the 

system converts the time information 

into integers for storage and 

comparison.

2. To optimize query plan generation 

when processing temporal queries, 

we propose a time-oriented statistics 

index that divides the statistical 

information related to the predicate 

into multiple components which have 

different temporal intervals, and a 2-

dimensional K-D tree is employed to 

enable the time-bounded search of 

all components.

Evaluation
We compare and analyze the system with 

TripleBit database in terms of storage 

space occupation, selectivity estimation 

accuracy, and temporal query efficiency. 

Storage Space

• Selectivity Estimation

• Query Performance

Conclusions
• Compared to the existing bit matrix 

database, the storage space is reduced 

by 50%-80%, while the time retrieval 

efficiency is improved by several times, 

up to two orders of magnitude.

• In future work, the system will be tested 

with more datasets and compared with 

more temporal storage systems. We will 

also further investigate the management 

of temporal hypergraph data.
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The Relative error of 
TBitStore and TripleBit 
for query pattern 
selectivity estimates.

For the same dataset, the space occupied by 
TripleBit is larger than that of TBitStore.

TBitStore improves the retrieval efficiency of 
three different types of temporal queries.

In terms of temporal RDF data storage, TBitStore 
applies the bit matrix model to manage the subject, 
predicate, and object data in temporal RDF data and 
adopts the key-value mapping approach to store and 
manage the temporal information of the triple.

The index uses the K-
D tree to implement 
the range query for all 
predicate temporal 
components, and the 
tree is constructed 
based on temporal 
nodes with start and 
end times, and each 
node stores 
components with the 
same start and end 
time as the node.

The experiments use LUBM as well as the financial 
equity dataset (referred to below as FIN) as the test 
dataset. For the LUBM dataset, we add time 
information to the triple according to the semantics 
of each triple predicate. Both LUBM after adding time 
information and FIN are represented using RDF 
reification.


