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Team	  

Presenters	  

•  Rodrygo	  L.	  T.	  Santos,	  Univ.	  of	  Glasgow	  
– Member	  of	  the	  Terrier	  Team	  since	  2008	  
– Extended	  Terrier	  to	  a	  variety	  of	  search	  domains	  

•  Richard	  McCreadie,	  Univ.	  of	  Glasgow	  
– Member	  of	  the	  Terrier	  Team	  since	  2008	  
– Developed	  Terrier’s	  MapReduce	  indexing	  

•  Dr.	  Vassilis	  Plachouras,	  PRESANS	  Inc.	  
–  Involved	  with	  Terrier	  since	  its	  incepCon	  
– Developed	  much	  of	  the	  current	  core	  
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The	  IR	  Problem	  

•  Given	  an	  informaCon	  need	  representaCon,	  
retrieve	  relevant	  informaCon	  

	  

How	  can	  we	  methodically	  
inves9gate	  new	  IR	  approaches?	  
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IR	  ExperimentaCon	  

•  How	  to	  experiment	  with	  a	  new	  approach	  

•  Review	  what	  others	  have	  done	  before	  Learn	  
•  Come	  up	  with	  something	  new	  Hypothesise	  
• Have	  a	  working	  implementaCon	  Implement	  
•  Compare	  it	  to	  the	  state-‐of-‐the-‐art	  Evaluate	  
•  Validate	  or	  refute	  your	  hypothesis	  Conclude	  
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•  Review	  what	  others	  have	  done	  before	  Learn	  
•  Come	  up	  with	  something	  new	  Hypothesise	  
• Have	  a	  working	  implementaCon	  Implement	  
•  Compare	  it	  to	  the	  state-‐of-‐the-‐art	  Evaluate	  
•  Validate	  or	  refute	  your	  hypothesis	  Conclude	  

IR	  ExperimentaCon	  

•  Do	  we	  really	  need	  to	  do	  all	  of	  this?	  

✔	  

✗	  

✔	  
✗	  

✔	  
24/10/2011	   ©	  Terrier	  Team	  |	  University	  of	  Glasgow	   5/134	  

Open-‐Source	  IR	  Pla[orms	  

•  Non-‐academic	  
–  Lucene	  /	  Nutch	  /	  Solr	  
(Apache)	  

– Minion	  (Oracle	  Labs)	  
–  Xapian	  (Cambridge)	  
–  Sphinx	  (Sphinx	  Inc.)	  

•  Academic	  
–  Terrier	  (Glasgow)	  
–  Lemur	  /	  Indri	  /	  Galago	  
(CMU	  /	  UMass)	  

–  Ze`air	  (RMIT)	  
– MG4J	  (Milano)	  
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How	  Can	  an	  IR	  Pla[orm	  Help?	  

•  Recall	  the	  experimentaCon	  path	  

	  
– Back-‐end	  indexing	  provided	  
– Back-‐end	  retrieval	  provided	  

– Standard	  baselines	  provided	  
– EvaluaCon	  tools	  provided	  

• Have	  a	  working	  implementaCon	  Implement	  

•  Compare	  it	  to	  the	  state-‐of-‐the-‐art	  Evaluate	   ✔	  

✔	  
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IR	  Has	  Grown	  Big	  

•  Increase	  in	  size	  

Disk	  1&2	  

Disk	  4&5	   WT2G	  

WT10G	  

GOV	  

GOV2	  

Blogs06	  

Blogs08	  

ClueWeb09	  

100K	  

2M	  

26M	  

410M	  

1992	   1998	   1999	   2000	   2002	   2004	   2006	   2008	   2009	  
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IR	  Has	  Grown	  Big	  

•  Increase	  in	  complexity	  

documents	  

emails	  

blogs	   videos	   images	  

people	  

news	  

classifieds	  

bookmarks	  
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Scaling	  Up	  IR	  ExperimentaCon	  

•  An	  IR	  pla[orm	  should	  facilitate…	  
– …	  handling	  large	  corpora	  
– …	  tackling	  complex	  search	  tasks	  
– …	  evaluaCng	  mulCple	  experimental	  scenarios	  

	  
We	  hope	  to	  show	  you	  that	  Terrier	  
meets	  all	  these	  requirements!	  
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Terrier	  at	  a	  Glance	  

Efficient	  
MapReduce	  
indexing	  out-‐
of-‐the-‐box	  

Highly	  
compressed	  
structures	  

Memory-‐
efficient	  DAAT	  

retrieval	  

EffecCve	  
DFR,	  LM,	  and	  
probabilisCc	  
models	  

Fields	  and	  
proximity	  
models	  

Query	  
expansion	  
models	  

Flexible	  
Cross-‐plat.,	  
modular	  Java	  
architecture	  

MulCple	  
formats	  and	  
languages	  

Easily	  
customisable	  
to	  experiment	  
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Learning	  Outcomes	  

•  By	  the	  end	  of	  the	  tutorial,	  you’ll	  learn	  
– The	  challenges	  of	  large-‐scale	  IR	  experimentaCon	  

•  Recent	  approaches	  to	  tackle	  size	  and	  complexity	  
– How	  to	  use	  Terrier	  

•  Design	  and	  evaluate	  an	  IR	  experiment	  
– How	  to	  extend	  Terrier	  

•  Experiment	  with	  novel	  research	  ideas	  

•  And	  perhaps	  join	  us	  in	  improving	  Terrier!	  ;-‐)	  
– h`p://terrier.org	  
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Tutorial	  Outline	  

Terrier:	  The	  Basics	  
•  The	  Terrier	  Project	  
•  Sesng	  Up	  Terrier	  
•  Setup	  Overview	  

–  Directory	  Structure	  
–  Global	  Architecture	  

Part	  I	   • Gesng	  Started	  

Part	  II	   •  Indexing	  

Part	  III	   •  Retrieval	  

Part	  IV	   •  EvaluaCon	  

Part	  I	   • Gesng	  Started	  

24/10/2011	   ©	  Terrier	  Team	  |	  University	  of	  Glasgow	   13/134	  

Tutorial	  Outline	  

Basic	  Indexing	  
•  Indexing	  Architecture	  
•  Parsing	  Documents	  
•  Indexing	  Documents	  

–  Single-‐pass	  Indexing	  
–  PosiCon	  and	  Field	  Indexing	  
–  Metadata	  Indexing	  

•  DEMO	  #1	  (work-‐along)	  
–  Indexing	  a	  CollecCon	  

Extending	  Indexing	  
•  Scaling	  Up	  Indexing	  
•  The	  MapReduce	  Framework	  
•  Terrier	  and	  MapReduce	  

–  Sesng	  Up	  Indexing	  Jobs	  
–  Monitoring	  Jobs	  

•  DEMO	  #2	  
–  Indexing	  with	  MapReduce	  
	  

Coffee	  Break	  (10:30-‐11:00)	  

Part	  II	   •  Indexing	  
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Tutorial	  Outline	  

Basic	  Retrieval	  
•  Retrieval	  Architecture	  
•  Retrieval	  Flow	  
•  Scoring	  Documents	  

–  Several	  WeighCng	  Models	  
–  Fields	  and	  Proximity	  Models	  
–  Query	  Expansion	  Models	  

•  DEMO	  #3	  (work-‐along)	  
–  Retrieving	  from	  an	  Index	  

Extending	  Retrieval	  
•  Extending	  the	  Web	  

Interface	  
•  Visualising	  Tweet	  Retrieval	  
•  DEMO	  #4	  

–  Search	  on	  the	  Tweets11	  
Corpus	  

Part	  III	   •  Retrieval	  
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Tutorial	  Outline	  

Batch	  EvaluaAon	  
•  Cranfield	  EvaluaCon	  

–  Current	  InstanCaCons	  
•  Batch	  Retrieval	  
•  Batch	  EvaluaCon	  
•  ScripCng	  EvaluaCon	  
•  DEMO	  #5	  (work-‐along)	  

–  EvaluaCng	  in	  batch	  mode	  

Extending	  EvaluaAon	  
•  Crowdsourcing	  
•  MechanicalTurk	  
•  Terrier	  and	  Crowdsourcing	  
•  DEMO	  #6	  

–  Crowdsourincg	  Relevance	  
Judgements	  

Part	  IV	   •  EvaluaCon	  
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Large-‐Scale	  InformaCon	  Retrieval	  ExperimentaCon	  with	  Terrier	  

PART	  I	  –	  GETTING	  STARTED	  
	   	  BY	  RODRYGO	  SANTOS	  
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Tutorial	  Outline	  

Terrier:	  The	  Basics	  
•  The	  Terrier	  Project	  
•  Sesng	  Up	  Terrier	  
•  Setup	  Overview	  

–  Directory	  Structure	  
–  Global	  Architecture	  

Part	  I	   • Gesng	  Started	  
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The	  Terrier	  Project	  

•  Research	  project	  (2001-‐)	  
–  Researchers,	  students,	  interns,	  and	  visitors	  

•  Open-‐source	  project	  (2004-‐)	  
–  Latest	  release	  version	  3.5	  (16/06/2011)	  
– Many	  research	  outcomes	  into	  the	  core	  project	  

•  Several	  success	  cases	  
–  TREC	  Web,	  Robust,	  Terabyte,	  RF,	  MQ,	  Enterprise,	  
EnCty,	  Blog,	  Microblog,	  Crowdsourcing,	  Medical	  tracks	  

–  CLEF	  Adhoc	  and	  Web	  tracks	  
– NTCIR	  Intent	  task	  
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Sesng	  Up	  Terrier	  

•  Single	  requirement	  
–  Java	  JRE	  1.6.0	  or	  higher	  

•  Downloading	  Terrier	  
http://terrier.org/download 
– Unix:	  terrier-3.5.tar.gz	  
– Windows:	  terrier-3.5.zip	  

•  Ready	  to	  run!	  
– No	  need	  to	  recompile	  
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Sesng	  Up	  Terrier	  

•  Unix 
tar zxvf terrier-3.5.tar.gz 

•  Windows	  
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Terrier	  Directory	  Structure	  

• UClity	  scripts	  bin	  

• DocumentaCon	  doc	  

• ConfiguraCon	  files	  etc	  

• Compiled	  Java	  libraries	  lib	  

• Stopword	  list,	  tests	  share	  

• Source	  code	  src	  

• Default	  index	  and	  results	  folders	  var	  
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Terrier	  Architecture 

•  Indexing	  API	   •  Retrieval	  API	  

Index	  

CollecCon	  

TermPipeline	  

Indexer	  

Document	  
Tokeniser	  

PreProcess	  

PostProcess	  

PostFilter	  

Matching	  
WM	   DSM	  
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PART	  II	  –	  INDEXING	  (BASICS)	  
	   	  BY	  RODRYGO	  SANTOS	  

Large-‐Scale	  InformaCon	  Retrieval	  ExperimentaCon	  with	  Terrier	  
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Tutorial	  Outline	  

Basic	  Indexing	  
•  Indexing	  Architecture	  
•  Parsing	  Documents	  
•  Indexing	  Documents	  

–  Single-‐pass	  Indexing	  
–  PosiCon	  and	  Field	  Indexing	  
–  Metadata	  Indexing	  

•  DEMO	  #1	  (work-‐along)	  
–  Indexing	  a	  CollecCon	  

Part	  II	   •  Indexing	  

24/10/2011	   ©	  Terrier	  Team	  |	  University	  of	  Glasgow	   25/134	  

Indexing	  Architecture	  

1. CollecCon	  reads	  
documents	  

2. Document	  extracts	  
raw	  text	  

3. Tokeniser	  splits	  
extracted	  text	  

4. TermPipeline	  
processes	  tokens	  

5. Indexer	  indexes	  
processed	  tokens	  Index	  

CollecCon	  

TermPipeline	  

Indexer	  

Document	  
Tokeniser	  

•  Indexing	  API	  
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CollecCons	  

•  One	  document	  per	  file	  
–  SimpleFileCollection 

•  MulCple	  documents	  per	  file	  
–  SimpleXMLCollection 
–  TRECCollection 
–  TRECWebCollection 
–  WARC018Collection 
–  TwitterJSONCollection 

	  

Supports	  ALL	  TREC	  collec9ons!	  

CollecCon	  

TermPipeline	  

Indexer	  

Document	  
Tokeniser	  
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Documents	  

•  Binary	  documents	  
–  Office:	  MS{Excel,Powerpoint,Word}
Document	  

–  PDF:	  PDFDocument	  

•  Text	  documents	  
–  Plain	  text:	  FileDocument 
–  XML:	  XMLDocument 
–  HTML,	  TREC:	  TaggedDocument 
–  Tweets11:	  TwitterJSONDocument 

CollecCon	  

TermPipeline	  

Indexer	  

Document	  
Tokeniser	  
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Tokenisers	  

•  EnglishTokeniser 
–  InformaCon	  Retrieval	  

•  informaCon	  +	  retrieval	  

•  ChineseTokeniser	  (beta)	  
– 信息检索	  

•  信息 +	  检索

•  JapaneseTokeniser	  (beta)	  
– 情報検索	

• 情報	  +	  検索	  

CollecCon	  

TermPipeline	  

Indexer	  

Document	  
Tokeniser	  
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Term	  Pipelines	  

•  A	  flexible	  transformaCon	  pipeline	  
– Either	  drop	  or	  transform	  a	  token	  

•  Stopword	  removal	  (Stopwords)	  
•  Stemming	  

– PorterStemmer 
•  Full	  and	  weak	  versions	  

– *SnowballStemmer 
•  Support	  for	  16	  European	  languages	  

CollecCon	  

TermPipeline	  

Indexer	  

Document	  
Tokeniser	  
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Indexers	  

CollecCon	  

TermPipeline	  

Indexer	  

Document	  
Tokeniser	  

Single-‐pass	  
indexing	   Adhoc	  search	  

Two-‐pass	  
indexing	   Query	  expansion	  

Field	  
indexing	   Field-‐based	  search	  

PosiConal	  
indexing	   Proximity	  search	  

Metadata	  
indexing	   Results	  presentaCon	  
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•  Efficient	  indexing	  
– PosCng	  lists	  built	  in	  memory	  

•  <term-‐document>	  occurrences	  
– Lists	  flushed	  as	  memory	  is	  exhausted	  
– ParCal	  lists	  merged	  on	  disk	  

•  Highly	  compressed	  posCngs	  
– Gamma	  for	  ids,	  Unary	  for	  [	  

Single-‐Pass	  Indexing	  

CollecCon	  

TermPipeline	  

Indexer	  

Document	  
Tokeniser	  

Single-‐pass	  
indexing	   Adhoc	  search	  
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Single-‐Pass	  Indexing	  

CollecCon	  

TermPipeline	  

Indexer	  

Document	  
Tokeniser	  

Single-‐pass	  
indexing	   Adhoc	  search	  

term	   id	   df	   cf	   p	  

Lexicon 

id	   len	  
DocumentIndex 

p	  

PostingIndex 
(InvertedIndex) id	   [	   p	   id	   [	   p	  

each	  entry	  represents	  a	  document	  
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•  Quick	  access	  to	  document	  contents	  
– Query	  expansion	  
– Clustering	  and	  topic	  modelling	  
–  Implicit	  search	  diversificaCon	  

[Gil-‐Costa	  et	  al.,	  SPIRE	  2011]	  

Two-‐Pass	  Indexing	  

CollecCon	  

TermPipeline	  

Indexer	  

Document	  
Tokeniser	  

Two-‐pass	  
indexing	   Query	  expansion	  
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term	   id	   df	   cf	   p	  

Lexicon 

id	   len	  
DocumentIndex 

p	  

PostingIndex 
(InvertedIndex) id	   [	   p	   id	   [	   p	  

PostingIndex 
(DirectIndex) id	   [	   p	   id	   [	   p	  

each	  entry	  represents	  a	  document	  

each	  entry	  represents	  a	  term	  

Two-‐Pass	  Indexing	  

CollecCon	  

TermPipeline	  

Indexer	  

Document	  
Tokeniser	  

Two-‐pass	  
indexing	   Query	  expansion	  
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•  Quick	  access	  to	  document	  fields	  
– Structured	  search	  

•  e.g.,	  ‘Documents	  with	  X	  on	  the	  9tle’	  

–  IntegraCon	  of	  mulCple	  fields	  
•  e.g.,	  Ctle,	  body,	  anchor-‐text	  

Field	  Indexing	  

CollecCon	  

TermPipeline	  

Indexer	  

Document	  
Tokeniser	  

Field	  
indexing	   Field-‐based	  search	  
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len1	   len2	   len3	  
per-‐field	  
document	  length	  

[1	   [2	   [3	  [1	   [2	   [3	  
per-‐field	  
term-‐frequency	  

Field	  Indexing	  

CollecCon	  

TermPipeline	  

Indexer	  

Document	  
Tokeniser	  

Field	  
indexing	   Field-‐based	  search	  

id	   len	  
DocumentIndex 

p	  

PostingIndex 

id	   [	   p	   id	   [	   p	  
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•  Quick	  access	  to	  term	  posiCons	  
– Fixed-‐size	  blocks	  

•  Phrasal	  search	  
•  Proximity	  search	  

– Marked	  blocks	  
•  Proximity	  to	  subjecCve	  sentences	  
[Santos	  et	  al.,	  ECIR	  2009]	  

PosiConal	  Indexing	  

CollecCon	  

TermPipeline	  

Indexer	  

Document	  
Tokeniser	  

PosiConal	  
indexing	   Proximity	  search	  
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PosiConal	  Indexing	  

CollecCon	  

TermPipeline	  

Indexer	  

Document	  
Tokeniser	  

PosiConal	  
indexing	   Proximity	  search	  

b6	   b9	  b1	   b2	   b7	  
posi9onal	  
informa9on	  

PostingIndex 

id	   [	   p	   id	   [	   p	  
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•  Quick	  access	  to	  document	  metadata	  
– Light-‐weight	  document	  index	  

•  Length	  is	  the	  only	  document	  property	  
needed	  for	  standard	  retrieval	  

– Rich	  metadata	  storage	  
•  Enables	  query-‐biased	  summarisaCon	  
[Tombros	  &	  Sanderson,	  SIGIR	  1998]	  

Metadata	  Indexing	  

CollecCon	  

TermPipeline	  

Indexer	  

Document	  
Tokeniser	  

Metadata	  
indexing	   Results	  presentaCon	  
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Metadata	  Indexing	  

CollecCon	  

TermPipeline	  

Indexer	  

Document	  
Tokeniser	  

Metadata	  
indexing	   Results	  presentaCon	  

id	   len	  
DocumentIndex 

p	  

document	  length	  only	  

MetaIndex 

id	   metadata1	   metadata2	   metadata3	  
mul9ple	  metadata	  
e.g.,	  docno,	  URL,	  9tle,	  snippet,	  9mestamp	  
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DEMO	  #1:	  Indexing	  a	  CollecCon	  
<DOC> 
<DOCNO> 0 </DOCNO> 
<DOCHDR> 
http://www.guardian.co.uk/music/newbandoftheday 0.0.0.0 0 text/html 0 

HTTP/1.0 200 OK 

Date: Fri Aug 01 15:23:59 BST 2008 

Server: Apache/1.1.1 

Content-type: text/html 

Content-length: 0 

Last-modified: Fri Aug 01 15:23:59 BST 2008 

</DOCHDR> 
<title> 1000 new bands of the day </title> 
<summary> We celebrate our 1000th new band of the day with two free 
mix tapes while new band columnist Paul Lester tells us how the 
feature has ruined his life </summary> 

</DOC> 
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DEMO	  #1:	  Indexing	  a	  CollecCon	  

•  Specify	  the	  collecCon	  to	  index	  
bin/trec_setup.sh var/corpus 

•  This	  will	  create:	  
–  A	  list	  of	  the	  files	  to	  index	  
etc/collection.spec 

–  A	  default	  configuraCon	  properCes	  file	  
etc/terrier.properties	  
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DEMO	  #1:	  Indexing	  a	  CollecCon	  

•  Customise	  etc/terrier.properties 
# collection specification 
trec.collection.class=TRECWebCollection 
# document specification 
trec.document.class=TaggedDocument 
# field indexing 
TrecFieldTags.process=title,ELSE	  
# positional indexing 
block.indexing=true	  
# metadata indexing 
indexer.meta.forward.keys=docno,title,url,body 
indexer.meta.forward.keylens=4,256,512,2048 
TRECDocTags.propertytags=url 
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DEMO	  #1:	  Indexing	  a	  CollecCon	  

•  Index	  the	  specified	  collecCon	  
bin/trec_terrier.sh –i -j 

•  This	  will	  create	  (mainly):	  
var/index/data.document.bf 

var/index/data.inverted.bf 
var/index/data.lexicon.fsomapfile 

var/index/data.meta.zdata 
var/index/data.properties 
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DEMO	  #1:	  Indexing	  a	  CollecCon	  

•  Verify	  the	  index	  just	  created	  
bin/trec_terrier.sh --printstats 

•  This	  will	  show:	  
INFO - Collection statistics: 

INFO - number of indexed documents: 10000 
INFO - size of vocabulary: 34749 

INFO - number of tokens: 760213 
INFO - number of pointers: 499379 
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PART	  II	  –	  INDEXING	  (MAPREDUCE)	  
	   	  BY	  RICHARD	  MCCREADIE	  

Large-‐Scale	  InformaCon	  Retrieval	  ExperimentaCon	  with	  Terrier	  
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Tutorial	  Outline	  

Extending	  Indexing	  
•  Scaling	  Up	  Indexing	  
•  The	  MapReduce	  Framework	  
•  Terrier	  and	  MapReduce	  

–  Sesng	  Up	  Indexing	  Jobs	  
–  Monitoring	  Jobs	  

•  DEMO	  #2	  
–  Indexing	  with	  MapReduce	  

•  Scalability	  

Part	  II	   •  Indexing	  
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Why	  Go	  Large-‐Scale?	  

•  Recall:	  test	  collecCons	  are	  gesng	  bigger	  .	  .	  .	  

Disk	  1&2	  

Disk	  4&5	   WT2G	  

WT10G	  

GOV	  

GOV2	  

Blogs06	  

Blogs08	  

ClueWeb09	  

100K	  

2M	  

26M	  

410M	  

1992	   1998	   1999	   2000	   2002	   2004	   2006	   2008	   2009	  

25	  Terabytes:	  
Indexing	  becomes	  
serious	  business	  
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Why	  Go	  Large-‐Scale	  

•  Indexing	  is	  Cme	  consuming	  on	  a	  single	  machine	  

	  

Collection Documents Uncompressed 
Size (GB) 

Time (minutes) 

Disks 1&2 740K 2.0 8.65 

Disks 4&5 500K 1.9 7.63 

WT2G 240k 2.0 7.52 

WT10G 1.6M 10 34.7 

GOV 1.8M 18 47.1 

GOV2 25M 426 1605.7 

ClueWeb09?	   Days	  or	  weeks	  
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Speeding	  Up	  Indexing	  

•  CombinaCon	  of:	  

	  

Efficiency	   Data	  compression	  

ParallelisaCon	   Distribute	  across	  many	  
machines	  

MapReduce/	  
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What	  is	  MapReduce?	  

•  Framework	  for	  distribuCng	  computaCon	  over	  
mulCple	  machines	  
–  Idea:	  Many	  tasks	  involve	  doing	  a	  simple	  map	  
operaCon	  over	  each	  record	  in	  a	  large	  dataset	  

	  
Map	   Map	  a	  funcCon	  over	  

each	  record	  in	  data	  

Reduce	   Merge	  results	  

[Dean	  &	  Ghemawat,	  OSDI	  2004]	  
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How	  Does	  it	  Work?	  
Input	   Map	  

Tasks	   Sort	   Merge	   Reduce	  
Tasks	   Output	  

Map	  

Map	  

Map	  

Map	  

Reduce	  

Reduce	  
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•  An	  open-‐source	  Java	  implementaCon	  of	  
MapReduce	  by	  	  

[The	  Apache	  Hadoop	  Project	  	  
hVp://hadoop.apache.org]	  

Language	   Java	  

Storage	   Distributed	  File	  Store	  
(DFS)	  

Input	   Data	  split	  into	  
InputSplits	  

Map	   Map(k1,	  v1)	  -‐>	  
OutputCollector(k2,v2)	  

Reduce	   Reduce(k2,v2[])	  
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MapReduce	  Indexing	  using	  	  	  	  	  	  	  	  	  	  	  	  	  

•  The	  open	  source	  release	  of	  Terrier	  contains	  a	  
distributed	  indexer	  built	  upon	  

Index	  

CollecCon	  

Term	  
Pipeline	  

Indexer	  

Document	  
Tokeniser	  

Split1	  

Split2	  

TermPipeline	  

Indexer	  

Document	  

Tokeniser	  

TermPipeline	  

Indexer	  

Document	  

Tokeniser	  

Map	  

id	   [	   p	  

id	   [	   p	  

id	   [	   p	  

id	   [	   p	  

id	   [	   p	  

Reduce	  

Merge	   Index	  
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Efficiency	  &	  Parallelism	  
CollecCon	  

Split1	  

TermPipeline	  

Indexer	  

Document	  

Tokeniser	  

id	   [	   p	  

Merge	  

Index	  

Splits	   By	  compressed	  file	  

Locality	   Splits	  allocated	  to	  
machines	  with	  local	  data	  

Maps	   Paralleled	  over	  many	  
machines	  

Compression	   Intermediate	  posCngs	  
are	  compressed	  

Reduces	   Can	  be	  paralleled	  over	  
many	  machines	  

[McCreadie	  et	  al.,	  SIGIR	  2009,	  CSDM	  2009,	  IPM	  2011]	  
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What	  Do	  I	  Need	  to	  Use	  It?	  
1.  A	  cluster	  of	  machines,	  the	  more	  the	  be`er	  

2.  Either:	  
–  The	  cluster	  dedicated	  to	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (v0.20.x)	  
–  HadoopOnDemand	  (HOD)	  installed	  for	  on-‐the-‐fly	  

machine	  allocaCon	  via	  Torque	  PBS	  

3.  Hadoop	  distributed	  file	  system	  (HDFS)	  installed	  

4.  An	  instance	  of	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  configured	  to	  use	  your	  
Hadoop	  cluster	  
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How	  Do	  I	  Use	  It?	  
•  Set	  up	  your	  Hadoop	  cluster:	  

•  Move	  the	  collecCon	  to	  be	  indexed	  to	  the	  HDFS	  

•  Configure	  Terrier:	  
–  Add	  the	  locaCon	  of	  your	  $HADOOP_HOME/conf folder	  to	  the	  
CLASSPATH 

–  Add	  to	  your	  terrier.properCes	  file	  
terrier.plugins=org.terrier.utility.io.HadoopPlugin	  

•  Run	  bin/trec_terrier.sh –i -H 

[Hadoop	  DocumentaLon:	  h`p://hadoop.apache.org/core/docs/current]	  

[Configuring	  	  Terrier	  for	  Hadoop	  
h`p://terrier.org/docs/v3.5/hadoop_configuraCon.html]	  
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DEMO	  #2:	  MapReduce	  Indexing	  

•  h`p://MASTER:PORT/jobtracker.jsp	  
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Scalability	  

•  Dependant	  upon	  the	  number	  of	  Map	  and	  
Reduce	  tasks	  allocated	  

Close-‐to	  linear	  speed-‐up	  
can	  be	  achieved	  with	  the	  

right	  setup	  

~10	  hours	  for	  
ClueWeb09	  	  
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Scalability	  

•  Beware	  of	  leaving	  machines	  idle	  

Both	  these	  indexing	  jobs	  take	  the	  same	  amount	  of	  Cme,	  
even	  though	  the	  second	  has	  10	  extra	  machines	  

All	  machines	  
used	  

conCnuously	  

Lots	  of	  machines	  
are	  idle	  while	  

waiCng	  for	  the	  last	  
maps	  to	  finish	  
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IT’S	  COFFEE	  TIME!	  =D	  
(resuming	  at	  11:00)	  

Large-‐Scale	  InformaCon	  Retrieval	  ExperimentaCon	  with	  Terrier	  
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PART	  III	  –	  RETRIEVAL	  (BASICS)	  
	   	  BY	  VASSILIS	  PLACHOURAS	  

Large-‐Scale	  InformaCon	  Retrieval	  ExperimentaCon	  with	  Terrier	  
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Tutorial	  Outline	  

Basic	  Retrieval	  
•  Retrieval	  Architecture	  
•  Retrieval	  Flow	  
•  Scoring	  Documents	  

–  Several	  WeighCng	  Models	  
–  Fields	  and	  Proximity	  Models	  
–  Query	  Expansion	  Models	  

•  DEMO	  #3	  (work-‐along)	  
–  Retrieving	  from	  an	  Index	  

Part	  III	   •  Retrieval	  
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Retrieval	  Architecture	  

•  Retrieval	  API	  

Index	  

Manager	  

PostProcess	  

PostFilter	  

Matching	  
WM	   DSM	  

1.  Manager	  parses	  user	  
query	  

2.  Matching	  retrieves	  
documents	  

3. WMs	  and	  DSMs	  score	  
documents	  

4.  PostProcess	  updates	  
result	  set	  as	  a	  whole	  

5.  PostFilter	  updates	  
individual	  retrieved	  
documents	  
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Querying	  Manager	  

•  Parses	  queries	  
•  Applies	  TermPipeline	  
(same	  as	  in	  indexing)	  
–  removing	  stopwords	  
– applying	  stemming	  

Manager	  

PostProcess	  

PostFilter	  

Matching	  
WM	   DSM	  
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Querying	  Manager	  

•  Terrier	  query	  language	  
	  

electric vehicle 
 retrieve	  documents	  with	  electric	  or	  vehicle 

toyota^2 ford 
 retrieve	  documents	  with	  toyota	  or	  ford	  where	  
	  toyota	  is	  weighted	  twice	  as	  much	  as	  ford 

+toyota –ford 
 retrieve	  documents	  with	  toyota	  but	  not	  ford 

+(toyota ford)	  
	  retrieve	  documents	  with	  both	  toyota	  and	  ford	  

Manager	  

PostProcess	  

PostFilter	  

Matching	  
WM	   DSM	  
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Querying	  Manager	  

•  Terrier	  query	  language	  
	  

“electric vehicle” 
	  retrieve	  documents	  with	  “electric vehicle”	  as	  a	  
	  phrase	  (requires	  indexing	  with	  posiConal	  informaCon)	  

“electric vehicle”~5 
 retrieve	  documents	  where	  electric	  and	  vehicle	  
	  appear	  within	  the	  given	  distance	  

title:ford 
 retrieve	  documents	  where	  ford	  appears	  in	  the	  Ctle	  

	  

Manager	  

PostProcess	  

PostFilter	  

Matching	  
WM	   DSM	  
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Matching	  

•  Configurable	  matching	  strategies	  
– Term-‐at-‐a-‐Cme	  (TAAT)	  

•  Process	  query	  terms	  one	  by	  one	  
–  Accumulate	  parCal	  scores	  

– Document-‐at-‐a-‐Cme	  (DAAT)	  
•  Process	  documents	  on	  by	  one	  

–  Parallel	  scanning	  of	  posCng	  lists	  
•  Requires	  less	  memory	  than	  TAAT	  
•  Enables	  dynamic	  pruning	  (beta)	  
[Macdonald	  et	  al.,	  TOIS	  2011]	  

Manager	  

PostProcess	  

PostFilter	  

Matching	  
WM	   DSM	  
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WeighCng	  Models	  
•  Divergence	  From	  Randomness	  (DFR)	  

[AmaC,	  PhD	  Thesis	  2003]	  

	  
•  3	  components	  

–  Randomness	  model	  computes	  P1,	  (e.g.	  Binomial	  
distribuCon)	  

–  Risk/InformaLon	  Gain	  Model	  computes	  P2	  (e.g.	  
Laplace	  a�er-‐effect	  model)	  

–  Term	  Frequency	  NormalisaLon	  (e.g.	  NormalisaCon	  2)	  
	  
	  

	  
	  

Generates	  8	  x	  4	  x	  11	  =	  352	  DFR	  models!	  

Manager	  

PostProcess	  

PostFilter	  

Matching	  
WM	   DSM	  

wd,q = (− logP1
t∈q∩d
∑ ) ⋅ (1−P2 )

tfnd,t = tfd,t ⋅ log2 1+ c ⋅
l
ld

"

#
$

%

&
'
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WeighCng	  Models	  

•  Standard	  DFR	  models	  [AmaC,	  PhD	  Thesis	  2003]	  

–  BB2,	  IFB2,	  I(ne)C2,	  I(ne)B2,	  InL2,	  PL2	  
•  Parameter-‐free	  DFR	  models	  

–  DLH,	  DLH13,	  XSqrA_M	  [AmaC	  et	  al.,	  ECIR	  2006]	  
–  DPH	  [AmaC	  et	  al.,	  TREC	  2007]	  

•  Log-‐logisCc	  DFR	  models	  
–  LGD	  [Clinchant	  &	  Gaussier,	  SIGIR	  2010]	  

•  Divergence	  From	  Independence	  (DFI)	  
–  DFI0	  [Dincer	  et	  al.,	  TREC	  2009]	  

•  Several	  classical	  models	  
–  BM25,	  TF-‐IDF,	  LM	  (Dirichlet,	  Hiemstra)	  

Manager	  

PostProcess	  

PostFilter	  

Matching	  
WM	   DSM	  
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Field-‐based	  WeighCng	  Models	  

•  Score	  terms	  occurrences	  according	  to	  
–  Per-‐field	  frequency	  (e.g.	  Ctle,	  body,	  anchor	  text)	  
–  Per-‐field	  length	  normalisaCon	  

•  Several	  field-‐based	  models	  
–  PL2F:	  per-‐field	  normalizaCon	  model	  2F	  

[Macdonald	  et	  al.,	  CLEF	  2005]	  
–  BM25F:	  extension	  of	  BM25	  

[Zaragoza	  et	  al.,	  TREC	  2004]	  
–  ML2,	  MLD2:	  mulCnomial	  DFR	  models	  

[Plachouras	  &	  Ounis,	  ECIR	  2007]	  

•  Parameters	  depend	  on	  specific	  models	  
–  Weight	  of	  i-‐th	  field:	  w.i 
–  Length	  normalizaCon	  for	  PL2F,	  BM25F:	  c.i 

Manager	  

PostProcess	  

PostFilter	  

Matching	  
WM	   DSM	  
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Document	  Score	  Modifiers	  

•  Modify	  the	  scores	  assigned	  to	  a	  
retrieved	  document	  
– StaCcally	  configured	  DSMs	  

•  Applied	  for	  all	  queries	  
BooleanScoreModifier:	  match	  
documents	  containing	  all	  terms	  

– Query-‐specific	  DSMs	  
•  Enabled	  when	  required	  for	  a	  query	  
PhraseScoreModifier:	  applied	  for	  
phrase	  queries	  (“electric vehicle”)	  

Manager	  

PostProcess	  

PostFilter	  

Matching	  
WM	   DSM	  
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DSMs	  for	  Proximity	  Search	  

•  Compute	  a	  term	  proximity	  score	  
– Scores	  pairs	  of	  terms	  co-‐occuring	  in	  a	  
window	  of	  text	  

•  Available	  implementaCons	  
– DFR	  term	  dependence	  model	  

[Peng	  et	  al.,	  SIGIR	  2007]	  

– Markov	  random	  fields	  model	  
[Metzler	  &	  Cro�,	  SIGIR	  2005]	  

Manager	  
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PostFilter	  

Matching	  
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DSMs	  for	  Prior	  IntegraCon	  

Manager	  

PostProcess	  

PostFilter	  

Matching	  
WM	   DSM	  

•  Integrate	  an	  esCmate	  of	  prior	  relevance	  
–  Query-‐independent	  document	  score	  
e.g.,	  PageRank,	  readability	  score	  

•  SimpleStaticScoreModifier 
–  Loads	  external	  file	  of	  values	  
–  Adds	  query-‐independent	  score	  to	  the	  query-‐
dependent	  relevance	  score	  

•  Highly	  configurable	  
–  Path	  of	  input	  file	  
–  Input	  file	  format	  
–  CombinaCon	  weight	  
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Post	  Processes	  

•  Alter	  retrieved	  result	  set	  as	  a	  whole	  
–  Relevance	  Feedback	  

•  Reformulate	  query	  with	  evidence	  from	  
relevant	  and	  non-‐relevant	  documents	  

•  InteracCve,	  or	  blind	  (pseudo-‐relevance	  
feedback)	  

–  Terrier	  Query	  Expansion	  
•  FeedbackSelector 

–  Select	  top-‐k	  documents	  
–  Select	  relevant	  docs	  from	  file	  

•  Apply	  a	  query	  expansion	  model	  
•  Process	  the	  re-‐formulated	  query	  

Manager	  

PostProcess	  

PostFilter	  

Matching	  
WM	   DSM	  
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Query	  Expansion	  Models	  

•  Terms	  weighted	  by	  the	  divergence	  
between	  their	  distribuCons	  
–  In	  the	  (pseudo-‐)feedback	  set	  
–  In	  the	  collecCon	  (a	  random	  distribuLon)	  

•  Implemented	  models	  
[AmaC,	  PhD	  Thesis	  2003]	  

–  Kullback-‐Leibler	  divergence:	  
KL,	  KLComplete,	  KLCorrect 

–  Bose-‐Einstein	  staCsCcs:	  Bo1,	  Bo2 
–  Chi-‐Square	  divergence:	  CS,	  CSCorrect 

Manager	  

PostProcess	  

PostFilter	  

Matching	  
WM	   DSM	  
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Post	  Filters	  

•  Alter	  or	  drop	  individual	  documents	  
from	  the	  retrieved	  result	  set	  
– Decorate 

•  Decorate	  results	  with	  metadata	  
e.g.,	  URL,	  Ctle,	  summary	  

– SiteFilter 
•  Remove	  results	  outside	  a	  give	  domain	  

Manager	  

PostProcess	  

PostFilter	  

Matching	  
WM	   DSM	  
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InteracCve	  Retrieval	  with	  Terrier	  
•  Run	  the	  script	  bin/interactive_terrier.sh 
$ bin/interactive_terrier.sh  
Setting TERRIER_HOME to /tmp/terrier-3.5 
INFO - Structure meta reading lookup file into memory 
INFO - Structure meta reading reverse map for key docno directly from 
disk 
INFO - Structure meta loading data file into memory 
INFO - time to intialise index : 0.253 
Please enter your query: Divergence 

 Displaying 1-25 results 
0 951 930 5.305100154627915 
1 525 504 4.649211447850058 
2 1129 1108 4.518302443765654 
.... 
23 507 486 0.8871309617564661 
24 48 30 -0.42021498440995214 
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InteracCve	  Desktop	  Search	  
•  Run	  the	  script	  bin/desktop_terrier.sh 

•  In	  “Index”	  tab,	  
select	  folders	  
to	  index	  

	  

•  In	  “Search”	  tab,	  
submit	  queries	  
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DEMO	  #3:	  Retrieving	  from	  an	  Index	  
•  Set	  up	  retrieval	  properCes	  
 

trec.collection.class=TRECWebCollection 

TaggedDocument.abstracts=title,body 

TaggedDocument.abstracts.tags=title,ELSE 

TaggedDocument.abstracts.lengths=120,500 

indexer.meta.forward.keys=docno,title,body,url 

indexer.meta.forward.keylens=32,120,500,140 
 

querying.postfilters.order=Decorate 

querying.postfilters.controls=decorate:Decorate 

querying.default.controls=start:0,end:9, 
 decorate:on,summaries:body,emphasis:title;body 

querying.allowed.controls=scope,qe,qemodel,start,end 
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DEMO	  #3:	  Retrieving	  from	  an	  Index	  

•  Launch	  Web	  Terrier	  
 bin/http_terrier.sh 8080 src/webapps/cikmnews	  

•  Query	  Web	  interface	  
– Open	  browser	  and	  go	  to	  
http://localhost:8080/ 

– Submit	  queries	  
•  electric vehicle 
•  electric -vehicle 
•  “electric vehicle” 
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PART	  III	  –	  RETRIEVAL	  (INTERFACE)	  
	   	  BY	  RICHARD	  MCCREADIE	  

Large-‐Scale	  InformaCon	  Retrieval	  ExperimentaCon	  with	  Terrier	  
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Tutorial	  Outline	  

Extending	  Retrieval	  
•  Extending	  the	  Web	  Interface	  
•  Visualising	  Tweet	  Retrieval	  
•  DEMO	  #4	  

–  Search	  on	  the	  Tweets11	  Corpus	  

Part	  III	   •  Retrieval	  
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Web	  Interface	  

•  Terrier	  comes	  with	  a	  search	  front	  end	  for:	  
–  Serving	  up	  Web-‐pages	  search	  engine	  style	  
–  Allowing	  researchers	  an	  easy	  means	  to	  visualise	  results	  
from	  new	  ranking	  approaches	  	  	  
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How	  Does	  It	  Work?	  

•  Launched	  by:	  bin/http_terrier.sh Port Interface 

HTTP	  Server	  

Launches	  

Java	  Servlet	  
Page	  (JSP)	  

Hosts	  

h`p://localhost:Port	  

h`p_terrier	  

Query	  

Decorated	  ResultSet	  

Inv	   Lexicon	  

Meta	   Doc	  

Index	  
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Web	  Interface	  Setup	  

Indexing	   Extract	  
Headers	  

Generate	  
Abstracts	  

Save	  to	  Meta	  
Index	  

Retrieval	   Decorate	  ResultSet	   Generate	  Query-‐
Biased	  summaries	  

Interface	   Display	  via	  JSP	  
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Example	  Document	  

•  The	  indexing	  process	  must	  be	  configured	  
to	  save	  data	  in	  the	  meta-‐index	  for	  display	  

<DOC>	  
<DOCNO>0</DOCNO>	  
<DOCHDR>	  
h\p://www.guardian.co.uk/music/series/newbando^heday	  0.0.0.0	  0	  text/html	  0	  
HTTP/1.0	  200	  OK	  
Date:	  Fri	  Aug	  01	  15:23:59	  BST	  2008	  
Server:	  Apache/1.1.1	  
Content-‐type:	  text/html	  
Content-‐length:	  0	  
Last-‐modified:	  Fri	  Aug	  01	  15:23:59	  BST	  2008	  
</DOCHDR>	  
<Ctle>1000	  new	  bands	  of	  the	  day</Ctle>	  
<summary>We	  celebrate	  our	  1000th	  new	  band	  of	  the	  day	  with	  two	  free	  mix	  tapes	  	  
while	  new	  band	  columnist	  Paul	  Lester	  tells	  us	  how	  the	  feature	  has	  ruined	  his	  life	  </
summary>	  
</DOC>	  

Document	  number	  (saved	  by	  default)	  

URL	  
Crawl	  Date	  

Title	  

Text	  

Indexing	  

Retrieval	  

Interface	  
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Extract	  Headers	  

Header	  content	  can	  be	  saved	  using	  
the	  TRECWebCollecCon	  class	  

<DOC>	  
<DOCNO>0</DOCNO>	  
<DOCHDR>	  
h\p://www.guardian.co.uk/music/series/newbando^heday	  0.0.0.0	  0	  text/html	  0	  
HTTP/1.0	  200	  OK	  
Date:	  Fri	  Aug	  01	  15:23:59	  BST	  2008	  
Server:	  Apache/1.1.1	  
Content-‐type:	  text/html	  
Content-‐length:	  0	  
Last-‐modified:	  Fri	  Aug	  01	  15:23:59	  BST	  2008	  
</DOCHDR>	  
<Ctle>1000	  new	  bands	  of	  the	  day</Ctle>	  
<summary>We	  celebrate	  our	  1000th	  new	  band	  of	  the	  day	  with	  two	  free	  mix	  tapes	  	  
while	  new	  band	  columnist	  Paul	  Lester	  tells	  us	  how	  the	  feature	  has	  ruined	  his	  life	  </
summary>	  
</DOC>	  

trec.collection.class=TRECWebCollection 
TrecDocTags.skip= 

Indexing	  

Retrieval	  

Interface	  
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Generate	  Abstracts	  

•  Abstracts	  from	  tag	  contents	  can	  be	  
saved	  by	  TaggedDocument	  

<DOC>	  
<DOCNO>0</DOCNO>	  
<DOCHDR>	  
h`p://www.guardian.co.uk/music/series/newbando�heday	  0.0.0.0	  0	  text/html	  0	  
HTTP/1.0	  200	  OK	  
Date:	  Fri	  Aug	  01	  15:23:59	  BST	  2008	  
Server:	  Apache/1.1.1	  
Content-‐type:	  text/html	  
Content-‐length:	  0	  
Last-‐modified:	  Fri	  Aug	  01	  15:23:59	  BST	  2008	  
</DOCHDR>	  
<Ltle>1000	  new	  bands	  of	  the	  day</Ltle>	  
<summary>We	  celebrate	  our	  1000th	  new	  band	  of	  the	  day	  with	  two	  free	  mix	  tapes	  	  
while	  new	  band	  columnist	  Paul	  Lester	  tells	  us	  how	  the	  feature	  has	  ruined	  his	  life	  </
summary>	  
</DOC>	  

TaggedDocument.abstracts=title,text 
TaggedDocument.abstracts.tags=title,ELSE 
TaggedDocument.abstracts.tags.casesensitive=false 
TaggedDocument.abstracts.lengths=256,2048 

Indexing	  

Retrieval	  

Interface	  
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Save	  to	  Meta	  Index	  

•  The	  meta	  index	  needs	  to	  be	  told	  to	  
store	  each	  of	  the	  saved	  entries	  

indexer.meta.forward.keys=docno,title,text,url,crawldate 
indexer.meta.forward.keylens=32,256,2048,200,35. 
indexer.meta.reverse.keys=docno 

Abstracts	  
Header	  data	  

Maximum	  lengths	  for	  each	  entry	  
IMPORTANT:	  saved	  entries	  must	  

not	  exceed	  this!	  

Indexing	  

Retrieval	  

Interface	  
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Decorate	  ResultSet	  

•  Decorate	  

querying.postfilters.controls=decorate:org.terrier.querying.Decorate 
querying.postfilters.order=org.terrier.querying.Decorate 
querying.default.controls=decorate:on,summaries:body,emphasis:title;text 
querying.allowed.controls=c,scope,decorate,start,end 

Copies	  Data	   Copies	  data	  from	  the	  meta	  index	  to	  the	  
ResultSet	  

Summarises	   Create	  Query-‐Biased	  Summaries	  
(snippets)	  

Highlights	   Highlight	  the	  query	  terms	  in	  text	  

Indexing	  

Retrieval	  

Interface	  
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Decorate	  ResultSet	  

Matching	  

Terrier	  ResultSet	  

docids	  	  scores	  	  metadata	  

45	  
98	  
22	  
04	  
75	  
08	  
11	  
15	  
39	  

0.68	  
0.65	  
0.34	  
0.33	  
0.31	  
0.29	  
0.26	  
0.12	  
0.03	  

Decorated	  ResultSet	  

docnos	  
Ltles	  
bodys	  
urls	  
dates	  
	  

The	  decorate	  post	  process	  
adds	  the	  informaCon	  

previously	  saved	  to	  the	  results	  

Indexing	  

Retrieval	  

Interface	  

docids	  	  scores	  	  metadata	  

45	  
98	  
22	  
04	  
75	  
08	  
11	  
15	  
39	  

0.68	  
0.65	  
0.34	  
0.33	  
0.31	  
0.29	  
0.26	  
0.12	  
0.03	  

Decorate	  

Terrier	  results	  do	  not	  
contain	  much	  

informaCon	  for	  display	  
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How	  Does	  It	  Work?	  

Query:	  “Estonia	  
economy”	  

AcCvate	  	  
Decorate	  

Run	  Terrier	  
Retrieval	  

Results	  for	  display	  

Indexing	  

Retrieval	  

Interface	  
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Extending	  the	  Interface	  

•  What	  if	  I	  want	  
to	  display	  
tweets?	  
–  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Search	  

–  TREC	  Microblog	  
Track	  
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Example	  JSON	  Tweet	  
{"id":28965131991912448,	  
"id_str":"28965131991912448",	  
"created_at":"Sun	  Jan	  23	  00:00:00	  +0000	  2011",	  
"text":"@Biebercrombie	  haha	  I'm	  on	  my	  iPod	  and	  I'm	  on	  the	  tumblr	  app	  and	  it's	  working	  fine	  now;)",	  
"truncated":false,	  
"retweet_count":0,	  
"in_reply_to_screen_name":"Biebercrombie",	  
"in_reply_to_status_id_str":"28964334474366976",	  
"in_reply_to_status_id":28964334474366976,	  
"contributors":null,	  
"user":{	  

	  "screen_name":"drizzybiebs",	  
	  "protected":false,	  
	  "lang":"en",	  
	  "name":"neversayneverrrrÃ¢Â™Â”",	  
	  "profile_image_url":"h`p://a1.twimg.com/profile_images/1366785166/305320459_bigger.png"	  

},	  
"enLLes":{	  

	  "hashtags":[],	  
	  "urls":[],	  
	  "user_menLons":["Biebercrombie"]	  

}	  
}	  

trec.collecAon.class=TwiOerJSONCollecAon	  

Available	  from	  :	  
h\p://ir.dcs.gla.ac.uk/wiki/Terrier/Tweets11	  
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ConfiguraCon	  

trec.collection.class=TwitterJSONCollection 
 
indexer.meta.forward.keys=docno,id,created_at,text,retweet_count,in_reply_to_screen_name,
in_reply_to_user_id,in_reply_to_status_id,user.name,user.screen_name,user.lang,user.profi
le_image_url,place.name,place.id,geo.lat,geo.lng,retweet.text,retweet.id,retweet.created_
at,retweet.retweet_count,retweet.in_reply_to_screen_name,retweet.in_reply_to_user_id,retw
eet.in_reply_to_status_id,retweet.user.name,retweet.user.screen_name,retweet.user.lang,re
tweet.user.profile_image_url,retweet.place.name,retweet.place.id,retweet.geo.lat,retweet.
geo.lng 
 
indexer.meta.forward.keylens=32,30,30,200,10,30,30,30,60,30,10,250,160,30,30,30,200,30,30
,10,30,30,30,160,60,10,250,160,30,30,30  
 
querying.postfilters.controls=decorate:org.terrier.querying.Decorate 
querying.postfilters.order=org.terrier.querying.Decorate 
querying.default.controls=decorate:on,emphasis:text 
querying.allowed.controls=c,scope,decorate,start,end 

	  

Indexing	  collecCon	  
format	  

These	  are	  all	  possible	  
tweet	  fields	  

Max	  lengths	  for	  each	  
field	  

Decorate	  the	  resultset	  during	  
retrieval	  and	  highlight	  the	  query	  

terms	  in	  the	  text	  (tweet)	  

24/10/2011	   ©	  Terrier	  Team	  |	  University	  of	  Glasgow	   97/134	  

DEMO	  #4:	  Searching	  Tweets11	  

•  Tweets11	  
– Freely	  available	  
– ~16million	  tweets	  

•  Used	  for	  the	  TREC	  Microblog	  Track	  

[Tweets11	  Corpus	  
h`p://trec.nist.gov/data/tweets]	  

[TREC	  Microblog	  Track	  
h`ps://sites.google.com/site/microblogtrack/]	  
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PART	  IV:	  EVALUATION	  (BATCH)	  
	   	  	  BY	  VASSILIS	  PLACHOURAS	  

Large-‐Scale	  InformaCon	  Retrieval	  ExperimentaCon	  with	  Terrier	  
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Tutorial	  Outline	  

Batch	  EvaluaAon	  
•  Cranfield	  EvaluaCon	  

–  Current	  InstanCaCons	  
•  Batch	  Retrieval	  
•  Batch	  EvaluaCon	  
•  ScripCng	  EvaluaCon	  
•  DEMO	  #5	  (work-‐along)	  

–  EvaluaCng	  in	  batch	  mode	  

Part	  IV	   •  EvaluaCon	  
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IR	  System	  EvaluaCon	  

•  What	  makes	  an	  IR	  system	  good?	  	  
–  Speed,	  size,	  quality	  of	  results	  

•  Assessing	  the	  quality	  of	  results	  
–  Asking	  users	  directly	  
– Measuring	  user	  engagement:	  	  
–  A/B	  tesCng	  

•  Split	  incoming	  user	  queries	  in	  two	  parCCons	  
•  For	  each	  parCCon	  apply	  a	  different	  search	  algorithm	  
•  Measure	  changes	  in	  number	  of	  clicks,	  etc.	  

–  Standard	  test	  collecCons	  
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Cranfield	  EvaluaCon	  Paradigm	  

•  RelaCve	  effecCveness	  comparison	  in	  
controlled	  sesngs	  

•  Standard	  test	  collecCon	  comprises:	  
– Document	  set	  
–  InformaCon	  needs	  
– Relevance	  assessments	  
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Current	  InstanCaCons	  
•  Text	  REtrieval	  Conference	  (TREC)	  

–  large-‐scale	  test	  collecCons	  
•  IniCaCve	  for	  the	  EvaluaCon	  of	  XML	  Retrieval	  (INEX)	  

–  focus	  on	  structured	  and	  XML	  data	  

•  NII	  Test	  CollecCon	  for	  IR	  Systems	  (NTCIR)	  
–  focus	  on	  cross	  language	  retrieval	  with	  English	  and	  Asian	  languages	  

•  Cross	  Language	  EvaluaCon	  Forum	  (CLEF)	  
–  focus	  on	  cross	  language	  retrieval	  with	  European	  languages	  

•  Forum	  for	  InformaCon	  Retrieval	  EvaluaCon	  (FIRE)	  
–  focus	  on	  retrieval	  in	  English	  and	  South-‐Asian	  languages	  
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Batch	  EvaluaCon	  with	  Terrier	  

•  Batch	  retrieval	  
bin/trec_terrier.sh –r	  

•  Batch	  evaluaCon	  
– To	  evaluate	  a	  single	  file	  
bin/trec_terrier.sh –e filename.res	  

– To	  evaluate	  all	  files	  
bin/trec_terrier.sh –e   
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DEMO	  #5:	  Retrieving	  in	  Batch	  Mode	  	  

•  Setup	  index	  path	  
terrier.index.path=var/index	  

•  Setup	  retrieval	  properCes,	  for	  example	  
TrecQueryTags.doctag=TOP 

 TrecQueryTags.idtag=NUM 

 TrecQueryTags.process=TOP,NUM,TITLE 

•  Setup	  topics	  
trec.topics=etc/trcikm.topics 
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DEMO	  #5:	  Retrieving	  in	  Batch	  Mode	  	  

•  Run	  batch	  retrieval	  
bin/trec_terrier.sh –r -Dtrec.model=PL2 	  

•  Check	  output	  in	  folder	  var/results 
– A	  result	  file	  
filename.res 

– A	  file	  with	  corresponding	  retrieval	  sesngs	  
filename.res.settings 
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DEMO	  #5:	  EvaluaCng	  in	  Batch	  Mode	  	  

•  Setup	  qrels	  file	  
trec.qrels=etc/trcikm.qrels 

•  Run	  evaluaCon	  
bin/trec_terrier.sh –e 

•  Results	  are	  stored	  in	  folder	  
var/results/*.eval 
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DEMO	  #5:	  EvaluaCng	  in	  Batch	  Mode	  

•  Large	  scale	  experimentaCon	  
– Using	  scripts	  to	  run	  a	  series	  of	  experiments	  

•  Run	  experiments	  with	  different	  models	  
	  

#!/bin/bash 
#batch retrieval 
for m in PL2 DPH BM25; do 
  bin/trec_terrier.sh –r –Dtrec.model=$m –Dtrec.runtag=$m \ 

  -Dtrec.results.file=var/results/$m.res; 
done 
 
#batch evaluation 
bin/trec_terrier.sh –e –Dtrec.qrels=etc/trcikm.qrels	  
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PART	  IV:	  EVALUATION	  
(CROWDSOURCING)	  
	   	  	  BY	  RICHARD	  MCCREADIE	  

Large-‐Scale	  InformaCon	  Retrieval	  ExperimentaCon	  with	  Terrier	  
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Tutorial	  Outline	  

Extending	  EvaluaAon	  
•  Crowdsourcing	  
•  MechanicalTurk	  
•  Terrier	  and	  Crowdsourcing	  

–  ConverCng	  a	  ResultSet	  to	  a	  HIT	  
–  From	  a	  Web	  Interface	  to	  an	  HTML	  form	  
–  ValidaCon	  and	  Consensus	  

•  DEMO	  #6	  
–  Crowdsourincg	  Relevance	  Judgements	  

for	  the	  TREC	  2011	  Crowdsourcing	  Track	  

Part	  IV	   •  EvaluaCon	  
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Extending	  Terrier	  

•  So	  far	  we	  have	  covered	  Terrier	  funcConality	  
provided	  in	  the	  open	  source	  release	  

•  In	  this	  last	  secCon	  of	  the	  tutorial,	  we	  give	  an	  
example	  of	  how	  to	  add	  new	  funcConality	  to	  
Terrier	  

	  
Integrate	  crowdsourcing	  for	  relevance	  assessment	  
	  

[Alonso	  et	  al.,	  SIGIR	  Forum	  2008]	  
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MoCvaCon	  
•  What	  if	  I	  have	  a	  new	  task/document	  collecCon	  that	  I	  want	  

to	  evaluate	  upon?	  
–  I	  need	  to	  assess	  the	  documents	  returned	  by	  Terrier	  for	  
relevance	  

•  I	  could:	  
–  Propose	  a	  new	  TREC	  track	  

•  Long	  term,	  difficult	  
–  Assess	  documents	  manually	  

•  Fast	  for	  small	  collecCons,	  non-‐scalable,	  boring	  
–  Pay	  students	  to	  do	  it	  

•  Costly,	  recruitment	  can	  be	  difficult	  
–  Crowdsource	  document	  assessment	  

•  Fast,	  cheap,	  scalable	  	  
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What	  is	  Crowdsourcing	  

•  Outsourcing	  of	  tasks	  normally	  done	  in-‐house	  
to	  a	  wider	  group	  (the	  crowd)	  with	  an	  open	  call	  

•  PosiCve	  
– Fast,	  cheap,	  scalable,	  on-‐demand	  

•  NegaCve	  
– Setup,	  quality	  

[Howe,	  2009]	  
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Marketplace	   Allows	  the	  recruitment	  of	  workers	  

Requesters	   Define	  tasks	  for	  workers	  to	  complete	  
known	  as	  HITs	  

HITs	   HITs	  are	  customised	  HTML	  forms	  

Micro-‐
payments	  

For	  each	  HIT,	  the	  worker	  is	  paid	  a	  
small	  amount	  

Access	   Access	  either	  via	  API	  or	  using	  a	  Web	  
interface	  	  
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Aim	  

•  We	  will	  show	  how	  to	  integrate	  Mturk	  with	  
Terrier	  for	  automaCc	  generaCon	  of	  relevance	  
assessments	  

	   HIT	  CreaCon	   How	  to	  convert	  from	  Terrier	  
ResultSets	  to	  HITs	  

HTML	  Form	   How	  to	  convert	  the	  Terrier	  Web	  
Interface	  to	  an	  HTML	  form	  

ValidaCon	   Approaches	  to	  the	  validaCon	  of	  work	  
produced	  
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Overview	  

Terrier	  
ResultSet	   Mturk	  API	  

h`p_terrier	  

ValidaCon	  Qrels	  

Workers	  JSP	  Interface	  
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ConverCng	  a	  Terrier	  	  
ResultSet	  into	  HIT	  

docids	  	  scores	  	  metadata	  

45	  
98	  
22	  
04	  
75	  
08	  
11	  
15	  
39	  

0.68	  
0.65	  
0.34	  
0.33	  
0.31	  
0.29	  
0.26	  
0.12	  
0.03	  

Decorated	  ResultSet	  

XML	  Header	  
<ExternalQuesCon	  xmlns=\h`p://mechanicalturk.am	  ...	  \>	  
	  
<ExternalURL>h\p://demos.terrier.org/crowdsourcing/
results.jsp?query=Query&	  ...	  </ExternalURL>	  
	  
<FrameHeight>1000</FrameHeight>	  
	  
</ExternalQuesCon>	  

XML	  Schema	  
locaCon	  

Where	  the	  Terrier	  
Web	  interface	  

hosted?	  

Parameters	  that	  
are	  passed	  to	  the	  
Web	  interface	  

How	  big	  should	  Mturk	  
make	  the	  Iframe	  that	  
the	  Web	  interface	  

loads	  in?	  
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Web	  Interface	  to	  HTML	  Form	  

Worker	  
instrucCons	  

Fixed	  query	  and	  
descripCon	  

HTML	  form	  
quesCons	  
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Web	  Interface	  to	  HTML	  Form	  
Recall:	  

<ExternalURL>h`p://demos.terrier.org/
crowdsourcing/results.jsp?query=Query&	  ...	  </

ExternalURL>	  
	  

Same	  results	  as	  when	  
producing	  the	  HIT	  

Load	  the	  query	  
descripCons	  from	  a	  file	  
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Web	  Interface	  to	  HTML	  Form	  
Form	  submit	  

address	  to	  MTurk	  

This	  funcCon	  check	  to	  see	  if	  all	  
judgments	  have	  been	  done	  yet	  

for	  this	  worker	  

Relevance	  
assessment	  radio	  

bu`ons	  

Pass	  back	  parameters	  to	  
Mturk	  so	  it	  knows	  which	  HIT	  

and	  assignment	  this	  is	  
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Work	  ValidaCon	  
•  Work	  needs	  to	  be	  validated	  

–  Malicious	  workers	  
–  Bots	  

•  Evaluate	  work	  based	  upon	  
–  Inter-‐worker	  agreement	  
–  HeurisCcs,	  e.g.	  Time	  taken,	  pa`erns	  
–  Gold	  judgments	  

###	  Crowdsourced	  TREC	  Relevance	  EvaluaCon	  ###	  
Workers:	  
	  	  	  WorkerID 	   	  # 	  Acc 	  Impact 	  AvgTime 	  Notes	  
	  	  	  A1ITQ1GSWH5WTH 	  10 	  50.0%	  0.327% 	  17 	  	  
	  	  	  ARUM0O00AA2CF 	  10 	  30.0%	  0.327% 	  16 	  	  
	  	  	  A3Q77NZ67J30S 	  65 	  60.0%	  0.163% 	  11 	  	  
	  	  	  A2EZY98YRIWC86 	  365 	  40.0%	  11.94% 	  15 	  ||||||||	  
	  	  	  A3B5LEX8EGBPP8 	  10 	  70.0%	  0.327% 	  15 	  	  
	  

Is	  my	  work	  valid?	  

[McCreadie	  et	  al.,	  CSDM	  2011]	  	  
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Consensus	  

•  O�en	  you	  will	  have	  many	  
worker	  judge	  each	  document	  
to	  increase	  quality	  
–  Known	  as	  redundant	  judging	  

•  Use	  majority	  voCng	  to	  merge	  
mulCple	  assessments	  to	  a	  
single	  label	  

[Snow	  et	  al.,	  EMNLP	  2008]	  
[Callison-‐Burch	  et	  al.,	  EMNLP	  2009]	  
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DEMO	  #6:	  Crowdsourcing	  Relevance	  
Assessments	  

•  Crowdsource	  relevance	  assessments	  
– TREC	  2011	  Crowdsourcing	  Track	  

[TREC	  Crowdsourcing	  track	  
h`ps://sites.google.com/site/treccrowd2011/]	  
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Large-‐Scale	  InformaCon	  Retrieval	  ExperimentaCon	  with	  Terrier	  

WRAPPING	  UP	  
	   	  BY	  RODRYGO	  SANTOS	  
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Achieved	  Outcomes	  

•  Large-‐scale	  indexing	  
–  Index	  to	  support	  different	  requirements	  
– Scale	  indexing	  using	  MapReduce	  

•  Large-‐scale	  retrieval	  
– Leverage	  the	  richest	  open-‐source	  retrieval	  API	  
– Extend	  retrieval	  for	  non-‐standard	  tasks	  

•  Large-‐scale	  evaluaCon	  
– Evaluate	  mulCple	  approaches	  in	  batch	  mode	  
– Extend	  evaluaCon	  through	  crowdsourcing	  
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Summary	  

•  Terrier	  is	  ideal	  for…	  
– …	  handling	  large	  corpora	  
– …	  tackling	  complex	  search	  tasks	  
– …	  evaluaCng	  mulCple	  experimental	  scenarios	  

•  Open-‐source	  IR	  pla[orm	  since	  2004	  
– Currently	  in	  version	  3.5	  

	  

Contribu9ons	  are	  always	  welcomed!	  
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Useful	  Links	  

•  Terrier	  Website	  
– h`p://terrier.org	  

•  Terrier	  DocumentaCon	  
– h`p://terrier.org/docs/v3.5	  

•  Terrier	  Forum	  
– h`p://terrier.org/forum	  

•  Terrier	  Issue	  Tracker	  
– h`p://terrier.org/issues/browse/TR	  
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Cite	  Terrier	  in	  Your	  Research	  
•  [Ounis	  et	  al.,	  OSIR	  2006]	  I.	  Ounis,	  G.	  AmaC,	  V.	  Plachouras,	  B.	  He,	  C.	  

Macdonald,	  and	  C.	  Lioma.	  Terrier:	  A	  high	  performance	  and	  scalable	  
informaCon	  retrieval	  pla[orm.	  In	  Proc.	  of	  the	  OSIR	  Workshop	  at	  SIGIR,	  
2006	  

•  [Ounis	  et	  al.,	  NovaCca	  2007]	  I.	  Ounis,	  C.	  Lioma,	  C.	  Macdonald,	  and	  V.	  
Plachouras.	  Research	  direcCons	  in	  Terrier:	  a	  search	  engine	  for	  advanced	  
retrieval	  on	  the	  Web.	  In	  NovaCca/UPGRADE	  Special	  Issue	  on	  Next	  
GeneraCon	  Web	  Search,	  2007	  

•  [Ounis	  et	  al.,	  ECIR	  2005]	  I.	  Ounis,	  G.	  AmaC,	  V.	  Plachouras,	  B.	  He,	  C.	  
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