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Who we are

eUwe Schindler! ( uschindler@apache.org )

Apache Lucene/Solr PMC Member and Committer. He implemented fast
numerical search and is maintaining the new attribute-based text analysis
API. Software architect and consultant for PANGAEA (Publishing Network
for Geoscientibc & Environmental Data) in Bremen, Germany.

eSimon Willnauer ( simonw@apache.org )

Apache Lucene/Solr, OpenRelevance and Connectors Committer. Currently
working as a freelancer on Search, Large Data Processing and Scalability
topics. 10m a BerlinBuzzwords Co-organizer and located in Berlin.
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What happens in the next 35 minutes?

® Current Community Developments

® Modularization

® Version - Tale of Backwards Compatibility
® |_ucene, Java, Unicode

® State of the Flex
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Two projects - One Codebase

Merging Lucene and Solr development

® Still two separate released OproductsO!!!

® Share mailing list and code repository

® Solr trunk code in sync with Lucene trunk code
Benebts to both Lucene and Solr users

® | ucene features exposed to Solr faster

e Solr features available to Lucene users

® Modules for common used components: one place for Analyzers,
Tokenizers, TokenFilters

Friday, June 11, 2010



BERLIH
BUZZHORDS

Conference of High-Scalability
2010 7 endenzom
Kosmos Berlin

Lucene 3.1 vs. Lucene 4.0

Lucene 3.1 aka "branch_3x":

® Next stable release with Unicode 4.0 and supplementary character
support in Lucene Core

e Unicode 5.2 in contrib-icu using ICU 4.4, featuring rule-based
tokenization (LUCENE-1343, LUCENE-2399,
LUCENE-2409,!LUCENE-2414 and others)

¢ Full backwards compatibility using o.a.l.util.Version parameters to most
Analyzers

Lucene 4.0 aka "trunk" - Not Backwards-Compatible:

® Flexible Indexing

® Revised enumeration API for Pelds, terms, docs, positions

® Binary terms

e Attribute serialization support (unstructured payloads are gone)
® [ndex conversion tool, as older indexes cannot be read anymore
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Migration to new 4.0 version

*No longer a 3.9 version with all features (like 3exible
Indexing), but also deprecated APIs and
"sophisticated backwards layers" (like Attributes vs.
Token in 2.9)

®|f you want to move, upgrade your code Prst

*Binary index format changed, indexes can be
converted to new format, @ BUT: Analyzer changes may
require reindexing
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Lucene / Solr Modularization

® Common used components are moved from Lucene
and Solr into a shared place:

Lucene Core without analysis, only abstract TokenStream and Analyzer
classes!stay with a reduced set of Attributes

New analysis module containing TokenFilters, Tokenizers, Analyzers for
various languages (moved out of Solr, Lucene Core and Lucene Contrib),
lots of custom Attributes

Possibly separate JAR bles for di"erent language groups

® Solr's Facetting will be also available for Lucene-only
use cases
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Version - Tale of backwards compatibility

®!A Released-Version constant passed to constructors
® |ntroduced in LUCENE-1684

® Already present in Lucene 2.9
Rarely used in released Lucene Versions
Extensively used in Lucene 3.1 branch
New conbguration parameter in Solr's conbg and schema
Created to preserve Version by Version compatibility

® public StandardAnalyzer(Version matchVersion);
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Version - Tale of backwards compatibility

Snippet from the StandardAnalyzer JavaDoc:

You must specify the required Version compatibility when
creating StandardAnalyzer:

¥ As of 3.1, StopFilter correctly handles Unicode 4.0
supplementary characters in stopwords

¥ As of 2.9, StopFilter preserves position increments

Y As of 2.4, Tokens incorrectly identified as acronyms are
corrected (see LUCENE-1068)
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Version - Tale of backwards compatibility

® \ersion constants trigger:

di"erent runtime - behavior
di"erent APIs

old buggy code :)

di"erent defaults

10
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Upgrade with Version

® Upgrades to newer Lucene Releases became easier!

re-indexing not absolutely necessary

old behavior can be preserved where necessary
custom code can be adopted incrementally

get the best or both worlds

® use compatible improvements!

e stick to old behavior if changes are not compatible

® Important. Don't use Version.LUCENE CURRENT , If
you want to reuse your indexes with later Lucene
versions!

Friday, June 11, 2010



BERLIH
BUZZHORDS

E u 1 n S:onfe_;grce :ﬁsmggﬁgalability
une 7th an f —
Kosmos Berlin é'L( U2 ISP

Lucene, Java & Unicode

12
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50% of the web uses Unicode

Growth of Unicode on the Web
60
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Limited support for Unicode in Lucene

® Bound to Java 1.4 until Lucene 2.9
Java 1.4 supported Unicode 3.0
char type was created as a 16-bit entity
each char represented a complete codepoint
Unicode 3 - 0x0000 through OxFFFF
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Unicode - Why should | care?

®!'The most of you wouldn't!

e!Unless you need to index:

® Japanese

e Korean

® Places in Hong Kong
¢ Traditional Chinese
® Mormon books!

® Ancient Greek
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Unicode 4.0 support since Java 1.5

® Unicode 4 - 0x0000 through Ox10FFFF

char is now a UTF-16 code unit, not a code point !
Unicode code points are represented as an Int
low-level APIs use Int Instead of char

high level APIs now respect surrogate pairs
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Unicode - What Is this all about?

Can you read Deseret?

Lucene 2.9s LowerCaseFilter can't!

LowerCaseFilter Input Output

Version.LUCENE 30 I"#$ I"#$

Version.LUCENE_31 I"H#$ SHHS
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Unicode - It Is getting worse!

Try LetterTokenizer with:  "the ' [' semuncia symbol"

Friday, June 11, 2010

L etterTokenizer

Output

Version.LUCENE_ 30

"the", "semuncia"”, "symbol"!

Version.LUCENE_31

"the", " [". "semuncia",
"symbol"!
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Unicode - What did change?

eTokenFilter and Tokenizer take Version for
compatibility

upgrading to 3.1 requires re-indexing in some cases

CharTokenizer uses Version to switch API

®|/O code Is aware of 16 bit code units
bu"er boundaries check for high / low surrogate pairs
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Unicode - What did change? #2

® Most code Is ported to handle supplementary
characters correctly, but:
StandardTokenizer!still not bxed, will be renamed to:

SmartENWithSmartProductNumbersAndStupidURLDetectionWithPossesiveSMarkerTokenizer

In the future

¢ "RevisedStandardTokenizer" in preparation that
uses!Unicode Standard Annex!#29 (LUCENE-2167)
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When will Lucene support Unicode 5.27?
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Here you go!

®|_ucene contrib contain new ICU based Analysis tools

ICU - Folding Filter (LUCENE-1343)

e case-folding

® accent-removal

ICU - Normalization Filter (LUCENE-2399)

e Standard normalization modes

® custom mappings

ICU - Transformation Filter (LUCENE-2409)

e Conversion from Traditional to Simplibed Chinese characters
® Script conversions, for example Serbian Cyrillic to Latin

See: http://svn.apache.org/repos/asf/lucene/dev/trunk/lucene/contrib/
icu !
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Unicode based segmentation

¢|CUTokenizer bnds boundaries between certain
signibPcant text elements: user-perceived characters,

words, and sentences.
Recently added through LUCENE-2414
Defaults to Unicode Standard Annex!#29
Thal (uses dictionary-based word breaking)
Khmer, Myanmar, Lao (uses custom rules for syllabiPcation)
Detalls can be found here:
e Ihttp://unicode.org/reports/tr29/!
e Ihttps://issues.apache.org/jira/browse/LUCENE-2414
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ICUFoldingFilter + ICUTokenizer

OThe Quick Brown . I" #$%&& '()$* +),. -./012 33405 467
8309.-::<= >?<@A BCDEC FGH.- IJK LMNOP QRSMT US
NKCWo K SZE55h S8 K9, SLk Qnipély Ppncl dnfu.

O
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Flexible Indexing!- aka. Flex - API
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Flexible Indexing

eTargets to make Lucene extensible even on the lowest
level

o\Will be >= 4.0 ONLY!

eallows to!

store new information into the index
change the way existing information is stored

eUnder heavy development!- No stable API yet!

®*Replaces a lot or existing classes and interfaces
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The new 4 Dimensional Enumeration-API!! |

<< FieldsEnum >>

Field:Title Field:Content

<< DocsEnum >>
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Flex - Enum API Properties

Replaces the TermEnum / TermDocs / TermPositions

UniPed iterator-like behavior: no longer strange do..while vs. while
Improved RAM e$ciency!

e using byte[ ] l Instead of char[] !

e compact representation of Numeric-Terms (Trie) and ASCII chars (UTF-8
bytes)

e e$cient re-usage of byte bu"er with the BytesRef - Class
All Flex Enums make use of AttributeSource

e Custom Attribute deserialization

e BoostAttribute for!Fuzzy Query!
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Flex Enums - an example

é'L;ZJM_@/?_/ﬂJ?—,

Pre-Flex

Flex

TermEnum enum = ...;
do {
Term t = enum.term();

} while(enum.next());

BytesRef termRef;
Fields fields = ...;
TermsEnum termsEnum = fields.terms(OfieldnameO).iterator();
AttributeSource attrSrc = termsEnum.attributes();
BoostAttribute boostAttr = attrSrc.addAttribute(BoostAttribute.class)
Term t = new Term("title");
while ((termRef = termsEnum.next()) != null) {
Term t = t.createTerm(termRef.utf8 ToString())
float termBoost = boostAttr.getBoost();
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Extending Flex with Codecs

® A Codec represents the primary Flex-AP| extension
point

® Directly passed to SegmentsReader to decode the
iIndex format

® Provides reader and writer for posting Ples
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Flex Build-In Codecs

Pre-Flex - Indexes will be Read Only with Lucene 4.0 (this codec is only
needed for index conversion tool - slow!)

Standard Index Codec is moved out of o.a.l.index
® lives now In its own package o.a.l.index.codecs.standard

¢ |s the default implementation

e similar to the pre-f3ex index format

® requires far less ram to load Term Index

Additional codecs are in development (experimental)
¢ PForDeltaCodec

® PulsingCodec
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Speedup with Pulsing-Codec

Pulsing Codec Speedup
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Number of random term lookups
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Flex - Current State

Current State:

¢ with StandardCodec all tests pass

® many more tests and documentation is needed

e community feedback is highly appreciated

IFuture:

® Serialize custom attributes to the index

® More RAM savings

® |[mproved index compression

® Faster Near-Real-Time performance

e Convert all remaining queries to use internally BytesRef-terms
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Help Wanted!

Flex APl is still experimental!

Extensible APIs need to be implemented to improve!
Low-Level Code including IO code is tricky

® use di"erent OS

® use di"erent Ple systems

Spend time porting your existing applications to Flex and report back
your:

® experiences
® bugs
® speed improvements :)
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Questions?
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