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My Background

• Committer and PMC member of Apache Lucene and Solr 

- main focus is on development of Lucene Core.

• Member of Apache Software Foundation

• Well known as Generics and Sophisticated Backwards 

Compatibility Policeman.

• Working as consultant and software architect at SD 

DataSolutions GmbH in Bremen, Germany.

• Maintaining PANGAEA (Publishing Network for Geoscientific 

& Environmental Data) the first portal that used Apache 

Lucene for Geographical SearchApache Lucene Core and 

Elasticsearch.



Apache Lucene Core is a high-

performance, full-featured text search 

engine library written entirely in Java.

It is a technology suitable for nearly any 

application that requires full-text search, 

especially cross-platform.
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About Apache Lucene

Library behind search servers

Elasticsearch + Apache Solr
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ALGORITHMS ???

Apache Lucene





Everywhere!

FSA





Intersection

while iterating!









RANDOMIZE YOUR TESTS 

AND IT WILL BLOW YOUR 

SOCKS OFF! *)

Dawid Weiss: More Challenges for JVM!

*)
 D

a
w

id
W

e
is

s
 o

n
 B

e
rl

in
B

u
z
z
w

o
rd

s
: 

h
tt

p
s
:/

/g
o

o
.g

l/
Y

Y
7
tj

J

https://goo.gl/YY7tjJ


Randomization everywhere

• Input data, iteration counts, arguments.

– Random, constraint-bound, shuffled

• Software components.

– If multiple implementations exist: Field, Directory abstraction, 

IndexSearcher…

• Environment.

– Locale, Timezone,…

– JVM (!), operating system

• Exceptional triggers.

– I/O problems, network problems (using mocks or runtime 

engineering)
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https://github.com/randomizedtesting/randomizedtesting


RandomizedRunner's goals

Compatibility
with JUnit (and tools). At 99%, relax contracts when useful.

Built-in randomization
including reporting/ stack augmentations.

Test isolation
by tracking spawned threads. Timeouts. Terminations.

Utilities
@Repeat, @Seed, @Nightly, @TestGroup, @TestFactories…
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https://github.com/randomizedtesting/randomizedtesting


Reproducibility?

• Every test gets an initial random seed

• Printed on test execution & included in 

stack traces
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Reproducibility?

• Every test gets an initial random seed

• Printed on test execution & included in 
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Assertions in randomized test code?

• Compare against reference.

– Naïve, previous or alternative implementations.

• Sanity checks.

– Crude output checks (boundary conditions).

– Sanity assertions inside code.

• Nothing!

– Unchecked exceptions. Or a JVM core dump. 

Surprisingly effective :)
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POLICEMAN JENKINS

24/7 randomized testing using many JVMs (-settings)
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Missing parts

• JVM randomization
– Oracle JDK 7, Oracle JDK 8

– IBM J9

– Preview releases: JDK 9 EA

• JVM settings randomization
– Garbage collector

– Bitness: 32 / 64 bits

– Server / Client VM

– Compressed OOPs (ordinary object pointer)

• Platform
– Linux, Windows, MacOS X, Solaris













BUGS FOUND

Testing JDK
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• Java 7 GA

– let’s don’t talk about it!

• Java 7u40: AVX optimizations broken (JDK-

8024830)

– Haswell or later CPU

– Fixed in 7u55

• Java 7 / 8: Runtime.exec() fails in Turkish locale 

(JDK-8047340)

– Fixed in 8u40

• Java 7u25: ByteSliceReader (Lucene class) assert 

trips with 32-bit 7u25 + G1GC (JDK-8038348)

– Hard to reproduce, cause still unknown!
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Java 9 Bug Parade

• Array-Copy bugs (JDK-8134468, JDK-8080976,…)

– easy to reproduce

• String.toLowerCase do not work for some concatenated 

strings (JDK-8042589)

– another Hotspot issue

• JDK 9 b93 breaks Apache Lucene due to compact 

strings (JDK-8144212)

– easy to reproduce

– fixed recently (String#getChars() optimization)

• JDK 9 b54 breaks compiling code with source/target 1.7 

and diamond operator (JDK-8075793)

– bug in type system



Java 9 Jigsaw

• Lucene fixes:

– Removal of 
AccessibleObject#setAccessible

(where possible)

• Recent discussions: 
sun.misc.Cleaner removal

– Would be disaster for Lucene without more 

fixes around MappedByteBuffer unmapping!!!

– “workaround” available…



Thank You!

especially:

Vladimir Kozlov, Roland Westrelin,

Tobias Hartmann, Alan Bateman,

Andrew Haley, Chris Hegarty,

Rory O’Donnell

and

Mark Reinhold


