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Project Overview

> Integrated Digital Event Archive and Library (IDEAL) project
= Data source: social media (tweets, related web pages)
= (Goal: build a state-of-the-art information retrieval system
> Management: separate teams, Solr team, Front-end team

> Solr team’s responsibility
> Data storage and HBase schema
> Indexing
> Custom search (query handler, ranking function, etc.)
= Support for other teams (Front-end, Collaborative filtering)
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Data Storage and HBase Schema

> Why use HBase

> Non-relational, column-family-oriented, key-value-based database
> Great scalability and flexibility

> How data stored

Column Families and columns
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Indexing

> |Indexing pipeline
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Indexing

> Two types indexers
> Lily HBase Batch Indexer
> Lily HBase Near Real-time (NRT) Indexer

> Morphlines

> Data extracting, transforming, and loading to Solr
> Morphlines configuration file

> Solr Schema



Solr schema.xml & solrconfig.xml

]
> Static & Dynamic Flelds > Default & Copy Fields

<schema name= version=
<fields>
<fie1d|name= |%ype= indexed=
stored= required= multiValued=
L
<field |[name= type= indexed :
stored= multiValued= /> copyField source=
<field names= type= indexed= copyField source=
stored= /> copyField source=
<dynamicField name= type= indexe Ji<copyField source=

stored= > “*“;-__ copyField source=

<dynamicField name= indexe EgpyE}:}g igg:gz:
stored= nultj 3 T Py : :

} . . copyField source=
Idynam1cF1e1d name= of index copyField source=

stored= copyField source=
<dynamicField name= index likcopyField source=
stored= nulti = />
<dynamicField name=
stored=

<dynamicField name= indexe <fieldType name=
positionIncrementGap=

lgtx?re{j= - N /2 <analyzer type=
<dynamicField name= ( <tokenizer class=
indexed= stored= <filter class=
words=
<filter class=
words=




Morphline Configuration
.

> Mappings from Hbase > Split fields into Multi-valued
cells to Solr fields (31 fields (4 fields)
fields

commands : |
{ inputColumn : "cf_cf:sim_scores"

: string

mappings : [ LYPE
{ source : value

inputColumn : "clean_tweet:clean_text"
outputField| : "clean_text_s"
type : string
source : value inputField : "recommendation_sim_scores_s"
} outputField : "recommendation_sim_scores_fs"
separator : ";"
isRegex : false

inputColumn| : "tweet:geo coordinates 0" if?im?t¥5521”g5: falss
outputField|: "latitude f" '

type : string

source : value




Solr Search Admin Ul

. {
e e u |Oca|hOSt:9983/SO|r/#/ldeal—CS5604S1sthE "clean_text_s": "President Obama on shooting of WDBJ7 Television BarackObama

"from_user_s": "3rdrockhome”,

"classification_relevance_£f": 0.08640071,

Request-Handler (at) "topic_probability list_s": "0.2751668466020%25,0.051341499907233286,0.242963¢

"" /select "cluster label s": "Reporter",
Apache o "id": "700-636812698349531136"
4 commaon "created_at_s": "Thu Aug 27 08:09:13 +0000 2015",

Solr

q "collection_name_s": "wdbj7 shocotfying",

Obama shooting "tweet_id_s": "636812698349531136\,
& Dashboard "iso_lang_code s": "en",
' ~ "hashtags_s": "#Shooting",
(=2 Logging "mentions_s": "",

f
2 "topic_probability list_f£s":

Cloud = [
=
(— W+ 0.27516684,

2} Core Admin sort 0.0513417,

= 0.2429639,
Java Properties 0.41921693, . . Collantin
Thread Dump start, rows 0.011310619 Topic Anqysis Management

1,
"urls_s": "http://t.co/cxT#LkE6ND",

ideal-cs5604s1... fl "topic_label_s": “shooti
"to_user_id_s": "",

,video,virginia, j§urnalists,roanoke"”,

T "archivesource_s": "tyitter-search”,
df "topic_label_ss":
I "shooting",
"video",
— Raw Query Parameters "virginia",
"journalists"”,
"roanoke"
L wt i
json "doctype s": "tweet",
"source_s": "<a href=\"http://dlvr.it\" rel=\"nofollgw\">dlvr.it</a>",
"longitude f£": 0,
debugQuery "time_s": "2015-08-27T08:09:13.000Z", Clustering
"from_user id_s": "149296998",
dismax "profile_image_url_s": "http://abs.twi /images/themes/themell/bg.gif",

>

i ¥ indent

' Query

2 "cluster_probability f£": 0.40808406,
13 edismax 8

"latitude_f": 0,
hi "_version_": 1532969537121550300

facet e




Custom Ranking
.

e Solr score (tf-idf) + custom scores (other teams)

o Custom Relevance Score = W__. * (Document Score). . +
opic Topic
* *
Clustering (Document Score) S (Document

Score) Collection
e \Weight techniques
o Multiple linear regressions
o Empirical analysis for the Fractional Relevant Documents
o Ultimately...

o Query Boosting + Query expansion + Re-ranking + Pseudo-
Relevance feedback

Collection



Solr Search Components

e Solr - pluggable web application R
o Custom handlers, components, libraries ﬁ
o Dynamic linking
m Custom classloaders

m Declarative discovery - solrconfig.xml ﬁ
m Pain while debugging!!! -l

o Sample COmponent [ SolrDispatchFilter

publ:l_c class Sampl nent extends SearchComponent { ﬁ
publ].c void init (NMamedList args) {

; INITIALIZATION - inveoked once ("constructor”™) [ Eaathand1Er ]

public void prepare (ResponseBuilder rb) throws IOException { ! ! i i

[ ResponssFormatter ]

L

}
public woid proces (ResponseE\ullder rb) throws IOException {
} componeanti
public String getDescription() {
return "Sample description;
}

public String getSource () 1 10
return "Some repository";

}



Solr: Component Configuration

I
1. Build and upload JAR(s) + dependencies to all Solr nodes

[cs5684516 sof@solr2 ideal]$ pwd
/home/cs5604s516 so/bin/ideal
[cs5604516 sofdsolr2 ideal]$ 11 -a
total 8436
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Solr: Component Configuration

2. Register component in solrconfig.xml

When a 'regex’ ¢1-- If the default list of SearchComponents is not desired, that
files in that ¢ list can either be overridden completely, or components can be
(anchored on bc prepended or appended to the default list. (see below)
-->
If a 'dir" opti
is found that n <arr name- 5
<strridealRankingComponent</str>

The examples be </arrs

their exte
</ Hand] er>
<searchComponent name= class=

£str name= >false</strs>
<str name= ="»/home/cs5604s516 so/bin/ideal/weights.conf</str>

</searchComponent >

regex=

dir=

dir= me/ ¢ : regexs=
dir= - . ; . regexs= 13
an exact 'path' can be used instead of a 'dir' to specify a

specific jar file. This will cause a serious error to be logged
if it can't be loaded.




Solr: Component Configuration
.

3. Update configuration and reload collection

o $ solrctl instancedir --update <collection_name> <collection_configuration>
o $ solrctl collection --reload <collection_name>

[cs5684516 so@nodel ~]% solrctl instancedir --update ideal-cs56@4s16 ideal-cs56@4s16/
Uploading configs from ideal-cs5604s16//conf to solr2.dlrl:2181,node2.d1rl:2181,node3.d1rl:2181,nodel.dlrl:2181,node4.dl

r1:2181/solr. This may take up to a minute.
[cs5604516_so@@nodel ~]% solrctl collection --reload ideal-cs5604s16
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Solr: Component Verification
L

rr.

4 n\%

SolrCore Initialization Failures

Apache

SOI r ideal-tweet-66_shard1_replical: org.apache.solr.common.cloud.ZookKeeperException:org.apache.solr.common.cloud.ZooKeeperException: Specified config does not
exist in ZooKeeper:ideal-tweet-66

@ Dashboard

(=] Logging

<= Cloud td CACHE = debug

EE Core Admin il CORE = elevator

4| Java Properties .\I:c HIGHLIGHTING = expand

= Thread Dump 1 OTHER & facet

: /2 QUERYHANDLER I -get

ideal-cs5604s51.. = ) .

QUERYPARSER = hdfs-locality

A s
L ¥ UPDATEHANDLER = highlight

rr—
z

idealSearchComponent I

| @ Watch Changes

= mlt
A & Refresh values = query
Lt &= spelicheck
= _

~ stats
# Plugins / Stats =

= terms
7~ ® tvComponent
&
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Query Manipulation
L

e Query Expansion
o In-memory Lucene index based on ideal-cs5604s16-topic-words
o Schema: label, collection_id, words

Set<String> searchTopiclLabels (Collection<Term> terms) throws IOException {

ST e NAE B

if (searcher == null)

return null;

BooleanQuery guery = new BooleanQuery();
for (Term term : terms) {

if (term.field().equals ("colnum s"))

query.add(new TermQuery(new Term(COLLECTION FIELD, term.text())), BooleanClause.Occur.MUST);
else // else use the text to search in words

guery.add(new TermQuery (new Term (WORDS_FIELD, term.text () )), BooleanClause.Occur.SHOULD) ;

guery.setMinimumNumbersShouldMatch (1) ;

}
if (this.verboseMode)
logger.info (query) ;

TopDocs topDocs = searcher.search(guery, MAX RESULTS) ;
if (this.verboseMode)

logger.infeo (String. format ("Found [ %s ] matches", topDocs.totalHits)):
if (topDocs.totalHits > 0) {

Set<String> labels = new HashSet<>():

for (ScoreDoc scoreDoc : topDocs.scoreDocs) {
IndexableField labelField = searcher.doc(scoreDoc.doc) .getField(LABEL FIELD);
if (labelField != null && labelField.stringValue(} != null)

labels.add{labelField.stringValue());
}
if (this.verboseMode)
logger.info (String. format ("Match found for some of the terms. Topic labels %s", 1a5ls) )i

return labels;



Query Manipulation

e Re-ranking
o Tf-idf + weight |, * custom score , + ...

protected CustomScoreProvider getCustomScoreProvider (AtomicReaderContext context) throws IOException {
return new CustomScoreProvider (context) {

public float customScore (int doc, float subQueryScore, float[] valSrcScores) throws IOException {

~riginal score

rt

float score = super.customScore (doc, subQueryScore, valSrcScores);

if (verboseMode)
logger.info(String. format("DocId [ %s ], original score [ %s ]", doc, score));

Document d = context.reader () .document (doc) ;

i Ehm e P e o

m

+
m
H

for (String field : fieldWeights.keySet(}) {
IndexableField scoreField = d.getField(field);
if (scoreField != null && scoreField.numericValue() !'= null) {

fleoat scoreBoost = scoreField.numericValue().floatValue();

float weight = fieldWeights.get (field);

if (verboseMode)

logger.info (String. format("DocId [ %s 1, field [ %s ], score boost [ %s 1, weight [ %s 1"
doc, field, scoreBoost, weight));

score += weight * scoreBoost;

if (verboseMode)
logger.info (String. format("DocId [ %s ], final score [ %s 1", doc, score));

return score;
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Pseudo Relevance Feedback
- —

@Override
public void process(ResponseBuilder rb) throws I0Exception {
if (verboseMode)
logger.info("IDEAL Ranking Component prepare phase invoked.");

DoclistAndSet searchResults = rb.getResults();
Doclist resultDoclList = searchResults.doclList;
Doclterator doclt = resultDoclList.iterator();
int count=0;
// Fetch top-k results from the expanded query.
List<Document> topKRes = new ArrayList<Document>();
while (doclt.hasNext() &8& count < PRF_TOP_K) {
Document document = rb.req.getSearcher().doc(doclt.nextDoc());
if (document = null) {
topKRes.add{document);

}

count++;

)
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Pseudo Relevance Feedback

// Create a new query by using the fields from these top-k results.l
Query expandedQuery = rb.getQuery();

BooleanQuery prfQuery = new BooleanQuery();
for (Document doc : topKRes) {

// Take relevance from collection field.

TermQuery collectionQuery = null;

String collectionField = doc.get(COLLECTION_FIELD);

String collectionProb = doc.get(COLLECTION_PROB_FIELD);

if (IStrings.isNullOrEmpty(collectionField) && !Strings.isNullOrEmpty(collectionProb)) {
collectionQuery = new TermQuery(new Term("text", collectionField));

collectionQuery.setBoost(expandedQuery.getBoost() * ((Float.valueOf{collectionProb))));

prfQuery.add(collectionQuery, BooleanClause.Occur.SHOULD);
}

// Custom scores = tf-idf*1 + topics * tWeight + cluster *cWeight...
rb.setQuery(new ScoreBoostingQuery(prfQuery, fieldWeights, verboseMode));
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Problems Faced

N
e Reflection, reflection, reflection

e Lack of solid documentation
o attempt => failure

e Cluster upgrade
o APl versions mismatch

e Getting the data into HBase from all teams
e Pain to debug Solr on cluster
e |nsufficient access privilege to the cluster
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Lessons Learned

e Clear scope and requirement details
e C(Clear contract and team deliverables
e More effective communications

Future Work

1. Precision and Recall evaluation
2. Performance improvements
3. Calculate the weights for custom ranking
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