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Objec0ves	  

•  Describe	  the	  process	  for	  developing	  an	  agile	  
soNware	  tool	  that	  promotes	  variable	  
discovery	  in	  large	  data	  sets	  	  

•  Assess	  the	  value	  of	  a	  technological	  approach	  
for	  facilita0ng	  au0sm	  research	  and	  promo0ng	  
data	  sharing	  	  

•  Discuss	  how	  researchers	  who	  work	  with	  large,	  
complex	  data	  sets	  can	  adopt	  this	  approach	  

Background	  

•  Simons	  Founda0on	  Au0sm	  Research	  Ini0a0ve	  	  
(SFARI):	  Simons	  Simplex	  Collec0on	  (SSC)	  

•  Data	  collected	  for	  over	  2600	  families	  with	  at	  least	  
one	  child	  affected	  with	  Au0sm	  Spectrum	  Disorder	  
(ASD)	  

•  13	  sites,	  lots	  of	  aWen0on	  to	  consistency	  
•  Repository	  for	  gene0c	  samples	  and	  phenotype	  
data,	  other	  linked	  data	  

Problem	  

•  The	  SSC	  contains	  many	  thousands	  of	  variables	  
•  Challenging	  for	  researchers	  to	  iden0fy	  
variables	  relevant	  for	  their	  projects	  

•  Possible	  solu0ons	  
– Ontologies	  
– Data	  Dic0onary	  
– Variable	  browser	  approach	  

	  	  	  

Google	  versus	  Yahoo	  

Verbal IQ Search

What are you looking for?

First	  AWempt	  

•  Keep	  data	  in	  rela0onal	  database	  
•  Model	  meta-‐data	  as	  a	  separate	  schema	  in	  
same	  database	  

•  New	  data	  model	  tries	  to	  support	  complex	  
search	  features	  (synonyms,	  concept	  weights)	  

•  Resulted	  in	  poor	  performance	  

Simple	  
Solu0on?	  
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Solu0on	  

•  Pretend	  each	  variable	  is	  a	  document	  

•  Use	  standard	  document	  search	  
techniques	  to	  find	  and	  rank	  variables	  

Solu0on	  

•  Pretend	  each	  variable	  is	  a	  document	  
–  Build	  a	  “search	  report”	  (a	  structured	  index)	  for	  each	  
variable	  	  

–  Build	  an	  output	  report	  for	  each	  variable	  
–  Store	  both	  reports	  as	  aWributes	  in	  a	  searchable	  
database	  where	  each	  row	  is	  a	  “variable”	  

•  Use	  standard	  full-‐text	  search	  tools	  to	  find	  search	  
report	  	  
–  Run	  full-‐text	  search	  func0on	  on	  search	  report	  
aWribute	  

–  Rank	  output	  
–  Return	  corresponding	  stored	  output	  report	  aWribute	  

Verbal IQ Search

What are you looking for?

Column Name : verbal_comprehension_composite
Column Title : WASI - Verbal IQ
Link : measure:wasi{verbal_comprehension_composite}/select()
Table Name : wasi
Table Title : WASI
Data Type : meta.integer_t
Values : 65-140
Tags : Cognitive-and-Language-Abilities, IQ

Null Values :
Percent of null values :
Mean :
Mode :
Standard Deviation :
Maximum :

Description

The WASI is a measure of cognitive ability in the proband.  This measure
is a direct assessment administered at Stage 5.3.  The WASI is conducted
by clinical or research staff and is targeted at the proband.

1.

More

CSV, XML, JSON

Challenges	  

•  Search	  ranking	  algorithm	  tuning	  
– Ranking	  by	  values	  
– Appropriate	  weigh0ng	  for	  different	  kinds	  of	  tags	  
(manual,	  meta-‐data-‐derived,	  value-‐derived)	  

•  Parser	  
– Recognizing	  variants	  of	  Boolean	  operators	  
– Stop	  word	  removal	  

Approach	  

•  Agile	  soNware	  development	  
•  Iterated	  over	  a	  2	  week	  cycle	  for	  3	  months	  

•  Incorporated	  feedback	  from	  test	  users	  	  

Enabling	  Technology	  

•  SQLite	  
•  SQLite	  Full	  Text	  Search	  	  
•  HTSQL	  

What	  Does	  HTSQL	  Get	  You?	  

1  A	  rela0onal	  database	  Web	  gateway:	  	  
	  	  	  	  	  	  hWp://demo.htsql.org/school	  	  

2  An	  advanced	  query	  language	  where	  the	  URI	  is	  the	  
query	  

/course?credits>3&department.school='eng'	  	  
/school{name,	  count(program),count(department)}	  

3  A	  REST-‐ful	  API	  for	  rela0onal	  databases*	  	  
4  A	  way	  to	  build	  maintainable	  web-‐apps	  quickly	  and	  

cheaply	  
5  A	  communica0on	  tool	  for	  developers,	  analysts,	  and	  

end-‐users	  
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Metasearch Components



10/25/11	  

3	  

Prepare	  for	  Search	  	   Execute	  Search	  

ASD Symptoms Search

What are you looking for?

Column Name : scq_life_item_1
Column Title : SCQ Item 1 - Is she/he able to talk using phrases/sentences?
Link : ssc:commonly_used{scq_life_item_1}/select()
Table Name : commonly_used
Table Title : Other Commonly Used Variables
Data Type : measure.yes_no
Values : Yes (4016), No (228)
Tags : ASD-Symptoms, Language

1.

More

CSV, XML, JSON

Value	  of	  Approach	  

•  Lightweight,	  easy	  to	  implement,	  low	  cost	  
•  Fast!	  
•  Accessible	  via	  the	  Web	  (via	  HTSQL)	  

•  Improved	  usability	  

•  Promotes	  data	  use,	  reduces	  support	  burden	  

•  Poten0al	  for	  beWer	  data	  integra0on	  
•  Can	  be	  used	  on	  top	  of	  any	  rela0onal	  database	  

Implica0ons	  for	  Public	  Health	  Prac0ce	  

•  Op0mizes	  data	  retrieval	  
•  Promotes	  interdisciplinary	  data	  usage	  

•  Aids	  in	  analy0cal	  studies	  
•  In	  use	  in	  SFARI	  Base,	  a	  data	  dissemina0on	  
system	  
– Over	  120	  research	  projects	  
– Distributed	  more	  than	  130,000	  biospecimens	  
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How is meta-search different from searching for documents 
with Google or MacOS X Spotlight?
Conceptually, Meta-Search simply applies to database columns a common "index-search-rank" approach used 
successfully for full-text search of documents both in file systems and on the web. The key insight was that we 
can treat each database column as if it were a special kind of document. In fact, meta-search builds two 
documents for each column: one that gets searched using a standard full-text search technique (the structured 
index), and one that gets returned to the user (the column report).

A number of adaptations were necessary to implement this simple concept. For example, when building an 
index for a column, you may want to include related meta-data, such as the name and description of the table in 
which the column is found, names of other columns in that table, the name and description of the column's 
domain, as well as a concordance of all the unique values in the column. However, by building an appropriate 
structured index we could off-load the heavy lifting of performing rapid full-text search to a standard component 
(here, the SQLite Full-Text Search Module).

Return ranked list of "column reports"Return ranked list of documents

Rank matching documents Rank matching columns (utilizing differential ranking weights 
from different search strategies)

Identify matching documents Identify matching columns

Compare terms in search string to index Compare terms in search string to index

Parse search stringParse search string

Build index entry for each document
Build index entry for each column (structure entry to support 
different search strategies, take into account related meta-data 
like table names, as well as values stored in each column)

Scan file-system for documents Scan a database for columns (across all tables)

Meta-SearchDocument Search
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Different	  from	  Spotlight?	  


