[s™] 3.33 5 10 125 | 16.66 25 50 100 200 1
x-RDF-3X 1995.3 | 2023.1 | 1998.9 | 2029.2 | 2027.9 | 2046.0 | 2037.5| 1991.3| 2008.9| 16064.2
PostgreSQL | 2026.2 | 2053.7 | 2045.5 | 2083.1 | 2075.4 | 2040.5 | 17455.5| 63201.7 | 83270.3 | 102757.0
Jena 2119.5| 2136.5| N/A N/A N/A N/A N/A N/A N/A N/A

Figure 7: Average response times at di erent arrival rates
| Al A2] A3] Bl B2 | B3 | Cl] C2 | geom. mean
cold caches
RDF-3X 0.03 0.05| 0.12 0.06 0.03 0.25 0.06 0.11 0.06
x-RDF-3X 0.04 0.05| 0.20 0.09 0.04 0.27 0.06 0.13 0.08
PostgreSQL 9.31 9.16 | 19.08 0.64 3.88 | > 10min 6.95 8.12 >10.39
Jena 4.48 552 | 12.07| 3.85 7.73 | > 10min | >10min | 385.91 >32.46
warm caches
RDF-3X <0.01 | <0.01 | 0.01| <0.01 | <0.01 0.03 <0.01 | <0.01 <0.01
x-RDF-3X <0.01 | <0.01 | 0.01 | <0.01 | <0.01 0.04 <0.01 | <0.01 <0.01
PostgreSQL 5.39 5.31| 12.02 | <0.01 0.92 | > 10min 4.26 4.08 >3.67
Jena 231 225(1090| 211 6.44 | > 10min | >10min | 275.16 >22.92

Figure 8: Average run-times for time-travel queries on x-RDF-3X, regular queries on the other systems

with the \penalty" of an aggressive indexing scheme on the
SPO triples, we managed to design and implement very ef-
cient mechanisms for both incremental bulk loading and
online updates. Our measurements have shown that the
extended engine can sustain high throughput in multi-user
mode for mixed read-write transactions, with both snapshot
isolation and serializability. The opponents in our experimen-
tal comparison were outperformed by a very large margin,
with orders-of-magnitude di erences at high levels of re-
source contention. Our experiments also demonstrated that
transactional isolation has low overhead when based on a judi-
ciously designed versioning system and implemented with our
RDF-speci ¢ predicate-lock management and a light-weight
serialization-graph protocol. Thus, our approach success-
fully combines the virtues of fast querying, strong update
performance, and the beauty of automatic, easy-to-program
consistency guarantees by full- edged transactions.
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