





e What is so important about search?
e Elasticsearch high level overview

o Configuration, Mapping & Analyzers
e Sharding, Replication

e Querying, Facetting & Percolation

e Plugins



Walking through the FST suggester plugin

e Plugin setup, request workflow

e REST endpoint

e Client integration

e Shardservice, Node Service

e Refreshing in-memory structures
e Lifecycle listeners

e Testing, Plugin assembly



AGENDA
IMPLEMENTING OWN PLUGINS

e Facets

e Rivers: JSON streaming river

e Analyzers: Morphologic analyzer
e Other plugins, drivers



Functional requirements
Find the right things (effectivity)

Non-functional requirements
Find the things right (efficiency)

NO EFFICIENCY WITHOUT EFFECTIVITY
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ELASTICSEARCH - BIRDS EVE VIEW

Schema-free, REST and JSON based, document
store (having extra-ordinary search capabilites)
Multi-tenancy, distributed (sharding, replication)
Facetting, highlighting, custom scripting & scoring
Language specific drivers

Highly extensible via plugins

Zero configuration



.com/downloads/elasti
P

~# unzip elasticsearch-0.19.11.zip

~# bin/elasticsearch -f

~# curl -X PUT http://localhost:9200/products/product/l -d '{ "nam
e" : "high quality search engine” }'

{"ok" rtrue,"_index":"products","_type":"product","_id":"1","_versi
on":1}




~# curl -X POST http://localhost:9200/products/product/ search?pre
tty=1 -d '{ "query" : { "term" : { "name" : "search" }} }'

"took" : 2, "timed out" : false,
"_ﬂh,&rdﬁu %

5, "successful" : 5, "failed" : 0

- "max_score” : 0.15342641,

"products”, " type" : "product", " id" : "1",
: 0.15342641, "_source" : { "name" : "high quality
search engine" } '
2
.
}




CONFIGURATION

e config/elasticsearch.json or
config/elasticsearch.yml

e Application-wide settings (zen discovery, available
analyzers)

e Index default configurations (number of shards)

e Seperate logging file: config/logging.yml (simplified
log4)



discovery.zen.multicast.enabled: false

http: :
max_content length: 100000

index:
number_of_ shards: 1

lowercase_analyzer:
type: custom
tokenizer: standard
filter: [standard, lowercase]



e JSON data is parsed on indexing

e Mapping is done on first field indexing

e Inferred if not configured (dangerous!)

e Types: float, long, boolean, date (+formatting), object,
nested

e String type can have arbitrary analyzers

e Fields can be split up in more fields



{
"product": {

"properties"
"ProductId
"ProductEnabled": { YE
"PiecesIncluded": { "
"Price": "
"LastModified": { "type":

"ProductName" : {
"type' : "multi_field",
‘includé_iq;all“-: true,
"fields" : { '
"ProductName": { "type': "string", "index": "not_analyzed" },
“iowercaset d Uy tring”, "analyzer": "lowercase analyzer' },
"suggest” : { "type": ng", "analyzer": "suggest analyzer" }

x







INDICES - BIRDS EYE VIEW

o Dataset ready to execute searches in

¢ An index consists of arbitrary amount of shards

e An index can span over arbitrary amount of nodes
e One shard is mapped to one lucene index



ElasticSearch ‘rweifecahosts2000  (Connect) Skyhawk

Overview | Browser | Structured Query [+ Any Request [+

size: 430b (430b)
docs: 0 (0)

info ~ L Actions ~ ]

Skyhawk HzwbFDZBSIG_-PZEKwozkA =
inet(/192.168.178.20:9200] 1




Cluster Overview m

products

size: 66b (132b)

docs: 0 (0)

[ info ~ X Actions ~ ]
Abner Little pAvIS8rIEQHSVNHzbjpVedg =
inet[/192.168.178.20:9201]

Skyhawk HzwbFDZBSfG_-PZEKwozkA
inet(/192.168.178.20:9200]




ElasticSearch  ri//iecaihosto200/

| Overview | Br Structured Query [+

Cluster Overview m

size: 430b (760b)
docs: 0 (0)

Abner Little pavISrIEQHSVNHzbjpVedg
inet[/192.168.178.20:9201]

Hugh Jones kvQ04bQ8SDGSySUIYC7abA
inet(/192.168.178.20:9203]

Misfit _vSwO9WMQjy5Zhss2-j4nA
inet[/192.168.178.20:9202]

Skyhawk HzwbFDZBSFG_-PZEKwozkA
inet[/192.168.178.20:9200]







SEARCH - FAGETTING

Facetting adds aggregated information to a standard
search query

Term: Group results by a term

Range: Group by price or date ranges

Histogram: Group results in equally sized buckets,
also as date histogram

Statistical: Include statistical data like min, max, sum,
avg & some more

Geo distance: Group results around a coordinate



Q@ Kategorle
< Alle Kategorien
< Lager & Putzraum

< Aufbewahren & Verpacke
+ Behdlter & Boxen
> Verpackungen, Kartons &
< Regalsysteme
+ Lagerregale
+ Flaschenregale
+ Fachbbtden
+ Regalzubehor

© Material

O Aluminium
[ Edelstahl
O Holz
O Metall

© Abmessungen
[ 100 x 167 x 40cm (BxHXT)
[ 100 x 167 x 50cm (BxHxT)
[J 100 x 180 x 40cm (BxHXT)
[ 100 x 180 x 50cm (BxHXT)
[J 1000 x 2000 x 480mm (BxH:
[ 105x 3 x 15cm (LxBxT)
[ 108,8 x 40cm (HxT)
[ 110 x 180 x 40cm (BxHXT)
[J 110 x 180 x 50cm (BxHXT)
[ 120 x 167 x 40cm (BxHxT)
Mehr...

Q@ Preis

EUR bis EUR

() versandkostenfreie Artikel

© Farbton

I

(81)




SEARCH - SCRIPTING

THIS IS WHERE YOUR OWN INTEGRATION BEATS ALL OTHERS

e Score down all your products without an image

e Score up products by an attribute like its product
quality or stock

e Change score depending on the age of the product
(score higher if auction ends today)

e Apply math operations on fields to change score




SEARCH API - PERCOLATION
IMPLEMENT A PRICE AGENT FOR FREE!

curl -X PUT localhost:9200/_percolator/products/pricecheck -d '{
"query" : {
"bool” 3 {
"must" : { "term" : { "name" : "MacBook Air" } },
"must" : { "range" : { "price" : { "from" : 200, "to" : 999 }
;A
}
}
}!
{"ok":true," index":" percolator"," type":"products"," id":"pricec
heck"”," version":1}

2

>






Settings settings = ImmutableSettings.settingsBuilder().put("node.
client", true).build();

InetSocketTransportAddress address = new InetSocketTransportAddres
s("localhost", 9300);

TransportClzent'client = new TransportClient(settings).addTranspor

SearchRequest searchRequest = new SearchRequest("products”);
searchRequest.source(naw SearchSourceBullder(teeruery( field", "s
earch")))

searchRequest.types("product")

Act1onFuture<SearchResponse> response = client.searehRequest(seare







SearchRequestBuilder builder = nmew SearchRequestBuilder(node.clien
£0))
-setIndices("products")

7 , "fOO")’
sponse>() {

public void onResponse(SearchResponse searchResponse) {
/ / L

public void onFailure(Throwable e) {
// - E




lic class BillingModule extends AbstractModule {

de




public class nealaillingservice implmnts BillingService {










e Extending anything: Analyzers, rivers, transport,
facets, mapping types, discovery, scripting, lucene
functionality

e Many plugins available

e Site plugin: Statically serving assets

bin/plugin -install spinscale/elasticsearch-facetgrapher



G [ localhost:9200/_plugin/facetgrapher/index.html

D) TR S

Fact grapher

2012-01-01T00:00:00 || 2012-01-31T23:58:59 || day E

 Amount ' Date |

Cordertems2 4 | orderitem 4| date 4| items on stock

[ﬁordemams j-‘ ' orderitem :] date $ | Items not on stock :”

@ items noton stock @ ltems on stock







public class SuggestPlugin extends AbstractPlugin {

public Strlng name() {
etur auggest"

public String descript: n() {
return "Suggest Plugir
)

public void onnoduln””"Tf”f‘"" restMod




Collection<Class<? extends Module>> modules() {}
Collection<Class<? extends Module>> indexModules() {}

lection<Class<? extends Module>> shardModules() {}

3s<? extends LifecycleComponent>> shardServices() {}

public void processModule(Module module) {}




FST SUGGESTER PLUGIN

e FST - Finite state automata, see this presentation
e Allow auto completion via FSTCompletionLookup
e In-memory structure (per IndexReader)

e Concurrent updates do not perform

e Solution: async updates






public class RestSuggestAction extends BaseRestHandler {

@Inject
public RestSuggestAction(Settings settings, Client client, RestC
ontroller controller) {
super (settings, client); -
controller.registerHandler (POST, "/{index}/ suggest", this);
controller,reglsternandler(PosT, "/{index}/{type}/_suggest", t
his);

public ¥oid handleRequest(final RestRequest request, final RestC
hannel channel) {
~ // execute async request code here

}




cllent execute(SuggestActlon INSTANCE, suggestRequest, new ActionL

public void onResponse (SuggestResponse response) {
try {
// create JSON response of SuggestResponse
channel.sendResponse(new'XCQntentRestResponse(request, OK,Ab
uilder));
} catch (Exception e) {
onFailure(e);
}
}

public void onFailure(Throwable e) {
// return HTTP error messSage ...
)




public class ShardSuggestService extends AbstractIndexShardCompone
nt {

‘@Inject

public ShardSuggestService(ShardId shardId, €IndexSettings Set
tings indexSettings, IndexShard indexShard) {

- // .- .

}

public Shar&SuggestResponse suggest(ShardSuggestRequest shardSug

gestRequest) i{

public void update() {}
public ShardSugg ‘efreshne8ponse refresh(ShardSuggestRefreshRe
quest shardSuggestRefreshRequest) {}

public void shutDown() {}

}




public class SuggestService extends AbstractLifecycleComponent {

sService indicesService) {
protected void doStart() throws ElastlcSearchExceptlon q{

// start thread which periodzcally sends refresh suggest reque
st

suggestUpdaterThread = EsExecutors.daemonThreadFactory(setting
s, "suggest updater").newThread(new SuggestUpdaterThread());
' suggestUpdatermhread start();




public class SuggestUpdaterThread implements Runnable {
public void run() {
while (1closed) {
DiscoveryNod node = clusterService.localNode();
boolean i terStarted = clusterServxce.llfecycleState() e
quals(Lifecycle_StateaSTARTED);

if (isClusterStarted && node != null && node.isMasterNode())

suggestRefreshAction.execute(new SuggestRefreshRequest()).
actionGet();

// sleep until next run here




indicesService.indicesLifecycle().addListener(
new Indlcesnifecycle.Listener() {

dexServ1ce != null) {
ShardSuggestService suggestShardService = indexService.shard
InjectorsSafe(shardIid.id()). getInstance(ShardSuggestService,class);
~ suggestShardService.shutDown(); '




TRANSPORTCLIENT

Problem: Suggestions should work on clients, without
having a node running in the same JVM try to start up
server functionality

public class SuggestPlugin extends AbstractPlugin {
public Collection<Class<? extends Module>> modules() {

Collection<Class<? extends Module>> modules = Lists.newArrayLi
st();
if (isClient()) {
modules.add(SuggestClientModule.class);
} else {
modules.add(SuggestModule.class);
}
return modules;
}
}




TESTING

e AbstractSuggestTest: Defines all tests, and
amount of nodes running for tests (so clustered
environment is also tested)

e Abstract methods: getSuggestions () and

refreshing suggesters (all, per-index, per-field)
e RestSuggestActionTest,

TransportClientTest,
TransportSuggestActionTest,
SuggestBulildersTest

e Hint: Start up nodes in parallel for speedup



PLUGIN ASSEMBLY

maven assembly plugin is used to create a zip file
Hooks up in the package lifecycle

zip file includes

= mvn package created jar

» dependencies from compile scope

zip file excludes the
org.elasticsearch:elasticsearch
dependency









IMPLEMENTATION

e Plugins adds a FacetProcessor in the
FacetModule

e Concrete facet processor implements
FacetProcessor

e Concrete Facet implements InternalFacet

e Concrete facet collector extends
AbstractFacetCollector



WORKFLOW

e FacetProcessor parses possible request options,
creates FacetCollector

e FacetCollector operates per shard, gets docids
from matched query, looks up doc values in the
fieldCache and emits a Facet

e FacetProcessor gets a List<Facet>, merges it
to one Facet

e One Facet is returned as facet data







e A geo region facet type

e Allows you to define arbitrary non-overlapping geo
polygons as regions

e Facet groups results into these regions

e Would allow you to cluster/facet by country/state

e Saves classical pre/post processing work

e Could easily be done by a term facet, if region is
added on indexing as string







JSON STREAMING

Imports/Deletes JSON data

Makes bulk requests

Prevents going OOM due to execute indexing
requests regularly

Really streams data via HTTP

Tries to fetch incremental updates



public class JsonRiverPlugin extends AbstractPlugin {

public String name() {
return "json";

¥

public Strlng description() {

"River Streaming JSON Plugin" i
}

public void










class s.lurper inplements Runnable {

while (!closed) {
String lastIndexUpdate = qetLastUpdated‘rlmestamp( )
R:wer:?roduct:[mport result = importer. executeImport(lastIndex
Update) ;
storeLastUpdatedTimestamp(result. exportmimestamp) 2

Thread.sleep(RIVER. REFRESH_INTERVAL.getMillis());




private class Indexer implements Runnable {
public void run() {
while (lclovud) {

Rl; :Product product = stream.take();
bulk = client.prepareBulk();







public class AnalysisMorphologyPlugin extends AbstractPlugin {
public String name() {
return analysis-mcrphology
¥

public String description() {
return "Morphology analysms support"

dule(AnalysisModule module) {
cessor (new MorphologyAnalysisBinderProcessor (




public class MorphologyAnalysisBinderProcessor extends AnalysisMod
ule.AnalysisBinderProcessor {

public void processAnalyzers(AnalyzersBindings analyzersBindings
) L
analyzersBindings.processAnalyzer("english morphology", Englla

hMorphologyA alyzerrrov1der.c1ass);
}

public void processTokenFilters (TokenFiltersBindings tokenFilter




public class EnglishMorphologyAnalyzerProvider extends AbstractInd
exAnalyzerProvider<MorphologyAnalyzer> {

private final MorphologyAnalyzer analyzer;

@Inject

public EnglishMorphologyAnalyzerProvider(...) {
super (index, indexSettings, name, settings),
try { |
“ analyzer = new Englisffg}lyzer(),
} catch (IOException ex) { /* ... */ }

}

public MorphologyAnalyzer get() {
return this.analyzer;
}
}.




public class EnglishMorphologyTokenFilterFactory extends AbstractT
okenFilterFactory {

private final LuceneMorphology luceneMorph;

@Inject
public EnglishMorphologyTok

super (index, indexSettings, name, séttings),

try {

_ luceneMorph = new EnglishLuceneMbrphology(),
} catch (IOException ex) { /* ... */ }

public TokenStream create(TokenStream tokenStream) {
return new MorphologyFilter(tokenStream, luceneMorph);
) , ‘ !
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