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What is big datae

®» Massive volumes of data stored across many machines
» Too big to back up
» Could be structured, semi-structured or unstructured data

» Using traditional OLTP or data warehouse solutions for data
analysis are inadequate




What is Hadoop?

» Open source project

» Written in Java

» Optimized to handle

» Massive amounts of data through parallelism

» A variety of data (structured, unstructured, semi-structured)

® sing inexpensive commodity hardware

Great performance
Reliability provided through replication
Not for OLTP, not for OLAP/DSS, good for Big Data



Hadoop cluster
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Hadoop architecture

» TwO main components:
» Hadoop Distributed File System (HDFS)

= MapReduce Engine




Hadoop distributed file system (HDFS)

» Hadoop file system that runs on top of existing file system

» Designed to handle very large files with streaming data access
patterns

» Uses blocks to store a file or parts of a file

Block #1

Block #2

Input Data Block #3




Map Reduce
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Know where to look for the data

» Warehouse data about purchase history of a customer
» Site browsing history of the customer
» Comments on Websites

Customer surveys




Integrate from various sources

» Different Data Source Platforms
» Different hardware platforms
» Different database systems

» Different Data Formats

» Structured Data Sources

» Semi Structured Data Sources

» Unstructured Data Sources




Problem with unstructured data

» Structured data has

» Known attribute types
®» [nfeger
» Character
» Decimal

®» Known usage

» Represents salary versus zip code

» Unstructured data has no

= Known afttribute types nor usage
» Usage is based upon context

= Tom Brown has brown eyes

®» A computer program has to be able view a word in context to
know its meaning



Need to harvest unstructured data

» Most data is unstructured

®» Most data used for personal communication is unstructured
= Email

®» [nstant messages

» Tweefs

» Blogs

» Forums

®» Opinions are expressed when people communicate
» Beneficial for marketing

» Give insight between you and your competitors



Need for structured data

» Business intelligence tools work with structured data
» OLAP
= Data mining
» To use unstructured data with business intelligence tools

®» Requires that structured data to be extracted from unstructured
and semi-structured data

InfoSphere Biglnsights provides a language, Annotation Query
Language (AQL)

» Syntax is similar to that of Structured Query Language (SQL)

®» Builds extractors to extract structured data from
» Unstructured data

®» Semi-structured data
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InfoSphere Biglnsights

» |nfoSphere Biglnsights — 310 nporpammHas NAATchopma,
MNPU3BAHHAY MOMOYb OPTAHU3ALUMIM HOXOAUTb M AHAAU3MPOBATH
OM3HEC-MHADOPMALIMIO, CKPLITYIO B OOABLLIMX ODbEMAX
PA3HOOOPA3HbIX AQHHbIX, KOTOPbIE YHOCTO MTHOPMPYIOTCH UAM
OTBEPIAIOTCSH, MOCKOABKY CAULLIKOM HEYAOOHbI MAM TOYAHbBI AAS
0O0PADOTKM TPAAMLIMOHHBIMK CPEACTBAMM.

PUMEPAMM TAKMX AQHHbIX ABAAKOTCH AQHHbIE COLLMAABHbIX
MEAMQA, HOBOCTHbIE AEHTbI, XXYPHOAbI COObITUM, AOHHbIE O
NOBEAEHMM NOTpebmTeAren (clickstream-AAHHbIE), BbIXOAHbBIE
AQHHbIE DAEKTPOHHbIX AQTYMKOB U AOXKE HEKOTOPbIE
TPAANUMOHHBIE TPAH3AKLMOHHbBIE AQHHbIE.
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Key aspects of text analyfics in Biglnsights

» A declarative language for identifying and extracting content
from text data— The Annotation Query Language (AQL)
enables programmers to create views (collections of records)
that match specified rules.

» User-created or domain-specific dictionaries— Dictionaries can
identify relevant context across input text to extract business
INnsight from documents.

User-created rules for text extraction— Pattern discovery and
regular expression (regex) building tools enable programmers
to specify how text should be analyzed to isolate data of
interest.

Provenance fracking and visualization— Text analysis is often
iterative by nature, requiring rules (and dictionaries) to be built
upon one another and refined over fime.



Text Analytics Overview
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Data and Execution Model

» Algebra operates over a simple relational data model with
three data types: span, tuple, and relation.

®» A spanis an ordered pair <begin, end> that denotes the region
of text

A tuple is a finite sequence of w spans <s,, ..., S,,>;

\%\%

we call w the width of the tuple.

A relation is a multiset of tuples with the constraint that every
tuple must be of the same width.

Each operator in our algebra takes zero or more relations as
Input and produces a single relation as output.



Spans vs Strings

Moscow University from Moscow

» P<],/>=>"Moscow"

» P<24,30>=>“Moscow”

P<1,7> # P<24,30>




Algebra Operators

» Relational Operators

®» Span Extraction Operators

» Span Aggregation Operators




Relational Operators

®» Since our data model is a minimal extension to the relational
model, all of the standard relational operators apply without
any change.

» Select
= Project
Join

The main addition is that we use a few new selection
predicates applicable only to spans

» [FollowsSpan



Span Extraction Operators

®» A span extraction operator identifies segments of text that
match a particular input pattern and produces spans
corresponding to each such text segment.

» Regular expression matcher (E.)

» Given aregular expressionr, E,.(r) identfifies all non-overlapping
matches when ris evaluated from left to right over the text
represented by s. The output of E,.(r) is the set of spans
corresponding to these matches.

® Dictionary matcher (Ey)

» Given a dictionary dict consisting of a set of words/phrases, the
dictionary matcher E (dict) produces an output span for each
occurrence of some enftry in dict within docfext.



Span Aggregation Operators

®» Span aggregation operators take in a set of input spans and
produce a set of output spans by performing certain
aggregate operations over their entire input.

» Block

» The block operator is used to identify regions of text where input
spans occur with enough regularity.

Consolidate

» The block operator is used to identify regions of text where input
spans occur with enough regularity.

Containment consolidation

» discard annotation spans that are wholly contained within other
annotation spans.

Overlap consolidation

» produce new spans by merging overlapping spans



Span Aggregation Example

—— Define a dictionary of instrument names
create dictionary Instrument as ( ' flute ', ' guitar’, ... );
—— Use a regular expression to find names of band members
create view BandMember as
extract regex /[A—Z]\w+(\s+[A-Z]\w+)/
on 1 to 3 tokens of D.text
ay’name
frgm Document D;

— A single Reviewlnstance rule . Finds instances of BandMember followed
within 30 characters by an instrument name.

create view Reviewlnstance as
select CombineSpans(B.name, l.inst) as instance
from
BandMember B,
(extract dictionary ' Instrument’ on D.text as inst from Document D) |
where
Follows(B.name, | . inst, O, 30)
consolidate on CombineSpans(B.name, l.inst);
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Annotation Query Language (AQL) overview

» Annotation Query Language (AQL) is the language for
developing text analytics extractors in the InfoSphere®
Biglinsights™ Text Analytics system. An extractor is a program
written in AQL that extracts structured information from
unstructured or semistructured text.

®» AQLis a declaratfive language, with a syntax that is similar to
at of the Structured Query Language (SQL).




AQL Data model

= Similar to the standard relational model
» Datais stored in fuples

» Dafa records of one or more columns or fields
» A collection of tuples forms a relation

» All tuples in arelation must have the same schema

» That is names and field types must be the same

» Scalar types
» |nfeger — 32-bit signed integer
» Float - Single precision floating-point number
» Text — Unicode string
» Span — Contiguous region of characters in a text object

» |ist — Represents a bag of values of type (Integer, Float, Text, or Span)



AQL Execution model

» An AQL extractor consists of a collection of views
®» Fach view defines a relation
» Special view called Document

» Represents the document that is being annotated

» Two fields in this view
» fext —Textual content of the document

» |abel -Label for the document, usually the name of the document

» Support for include statements

» Allows for reused of code



AQL components overview

» Create view statement

» Creates a view name and defines the tuples inside the view
» [Exfract statement

» Provides functionality for extracting features directly from text
» Select statement

» Mechanism for constructing complex patterns out of simpler
building blocks

®» Detag statement

» Pre-processing step to remove all HTML and XML tags from @
document



AQL components overview (cont.)

» Create dictionary
» Define dictionaries of words or phrases to use in extract statements
» Create table
» Similar to the SQL create table statement
» Byilt-in functions
® Functions for use in extraction rules

User-defined functions

» Allows user to define customer functions to be used in extraction
rules



Create View Statement

» Creates a view and defines the tuples inside that view.

create view <viewname> as <select or extract statement>;

» The output view statement defines a view to be an output
view.

output view <viewname>;

» Pxample

cY¥eate view PhoneNumbers as

extract regex /(\d{3}) (-) (\d{3}) (-) (\d{4})/ on d.text return
group 1 as areacode and
group 3 as exchange and
group 5 as extension

from Document d;




Regular expressions

®» Regular expressions are used to extract textual values from a
non-structured file

» AQL uses Perl syntax for regular expressions . The format is:

regex[es] /<regexl>/
[and /<regex2>/ and ... and /<regex n>/]
[with flags '<flags string>"']
on [<token spec>] <name>.<column>
grouping spec>

»/ Grouping specification determines how to handle capturing
groups in the regular expression. Capturing groups are regions
of the regular expression match, identified by parentheses in
the original expression.

» Example

extract regex /(\d{3}) (=) (\d{3}) (=) (\d{4})/
on d.text return
group 1 as areacode and
group 3 as exchange and
group 5 as extension



Dictionaries

» Use the dictionary extraction specification to extract strings
from input text that are contained in a dictionary of strings.

» Dicfionaries are created either using the create dictionary
sfateme

» Dictionary extraction specification

dicfionar([y|ies]

'<dictionary>"

[and '<dictionary>' and ... and '<dictionary>']
[with flags '<flags string>"']

» Example

create dictionary ConjunctionDict as
('and', 'or', 'but', 'yet');

create view Conjunction as
extract

dictionary 'ConjunctionDict' on D.text as name
from Document D;



Splits

» Use the split extraction specification to split a large span into
several smaller spans.

®» The split extraction specification takes two arguments:
» A column that contains longer target spans of text
» A column that contains split points

®» Example

créate view Sentences as
tract
split using B.boundary
retain right split point
on B.text
as sentence

from (
extract
D.text as text,
regex / (([\.\?2!1+\s) | (\n\s*\n))/ on D.text as boundary
from Document D



Blocks

» Use the blocks extraction specification to identify blocks of
contfiguous spans across input text.

®» The block extraction specification takes two parameters:

» count - Specifies how many spans can make up a block

» separafion - Specifies how much distance is allowed between
spans before they are no longer considered to be contiguous

»/ Example

create view BlockCapitalWords as
extract blocks
with count between 2 and 3
and separation between 0 and 100 characters
on cw.words as captialwords
from CapitalizedWords cw;



Part of speech

» Use the Part-of-speech extraction specification to identify
locations of different parts of speech across the input text.

®» Syntax:

part of speech

'<part of speech spec>'

[and '<part of speech spec>']*
with language '<language code>"']
and mapping from <mapping table name>]
<input column> as <output column>
rom <input view>

[
[
¢

part of speech spec
» o comma-delimited list of part-of-speech tags

» A combination of an internal part-of-speech name and flags, as
defined by the mapping table

®» Example

create view Nouns as
extract part of speech 'NN', 'NNS'
on D.text as noun
from Document D;



Multilingual support

Language Code Tokenization Part-of-speech analysis
Afrikaans of Y N
Arabic ar Y Y
Catalan ca Y N
Chinese (Simplified) zh-CN Y Y
Chinese (Traditional) zh-TW Y Y
Czech CS Y N
Danish da Y Y
Nl Y Y
en Y Y
fi Y N
fr Y Y
de Y Y
el Y N
it Y Y
Japanese ja Y Y
Korean ko Y N
Norwegian (Bokmal) nb Y N
Norwegian (Nynorsk) alg! Y N
Polish pl Y N
Portuguese pt Y Y
Russian ru Y N
Spanish es Y Y
Swedish Y% Y N



Sequence patterns

» Use the pattern extraction specification to perform pattern
matching across an input document in addition to spans
previously extracted from the input document.

» Allows you to write complex extraction patterns in a compact
fashion involving

Alternation

®» Seguences

» Repetitions

®» Example

create view CountrylLocation as
extract
pattern (<C.country>) <Token>{5,35} (<L.longlat>)
return group 1 as country
and group 2 as location
from Countries C, Locations L;



The select statement

» Allows for the construction of more complex patterns from
simpler building blocks

®» The basic foris very similarly structured to an SQL select
statement

Format

here <predicate>]

consolidate on <column>]

[group by <group list>]

[order by <order list>]

[limit <maximum number of tuples for each document>]




AQL built-in functions

» AQL has three types of built-in functions

» Predicate

» Scalar

» Aggregatfe
» Predicate functions- Building blocks for the where clause
» Contains, Equals, Follows

Scalar functions - Return integers, strings or new spans

» CombineSpans, GetBegin, GetEnd, GetText

» Aggregate functions - Create a single value from a list of input
values

» Avg, Count, Max



User-defined functions

» AQL allows user to define custom functions used in extraction
rules

» Only scalar user-defined functions (UDFs) are supported

» Currently AQL supports UDFs implemented in Java. Implement
the UDF as a public method in a Java class.

ou make the user-defined functions (UDFs) available to AQL
by using the create function statement.

Scalar user-defined functions (UDFs) can be used in the select
and where clauses in the same way as built-in scalar functions.

User-defined functions that return Boolean can be used as
predicates in where and having clauses.



Pre-built extractor libraries

» The Standard and Multilingual tokenizer JAR files export the
following views:

Person StateOrProvince
Organization Town
Location URL

Address ZipCode

CompanyEarningsAnnounce
ontinent ment
Country AnalystEarningsEstimate
County CompanyEarningsGuidance
DateTime Alliance
EmailAddress Acquisition
NoftesEmailAddress JointVenture

PhoneNumber Merger
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Developing text analyfics extractors

®» You can build and maintain extractors inside a full-fledged
Eclipse development environment by installing the InfoSphere
Biglnsights tools for Eclipse.

®» [nside the tools for Eclipse, there are two ways to develop an
extractor:

Text Analytics Workflow perspective

» This perspective displays several panes, one of which is the Extraction
Tasks pane. This pane guides you through a six-step process to develop,
test, and export extractors for deployment. You start by selecting your
input document collection and conclude with exporting your working
extractor to the cluster.

» AQL Editor

» This editor provides a framework to develop and test AQL extractors.




The Eclipse IDE for text analytics

Biginsights - Task Launcher - Eclipse

File Edit Nawvigate Search Project Bun Window Help
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Develop a Text Analytics Extractor
[+

1l. Create a Biglnsights Project.

Create a Biglnsights project to contain the files needed for a text
analytics extractor, including the main annotator query language
(AQL) file, dependent AQL files, dictionary (.dict) files, and UDF
JAR files.

2. Create an AQL file.

Create the AQL file that is required for each extractor, which the
optimizer uses as input to construct an execution plan for the
extractor.

3. Set required extractor properties.
Follow the instructions in the help to provide the locations of the

Al Film mamel Hlam skl menin ek Filne Faoe Heos mseke s mboe b e os

Perform More Tasks by

3% Visualize extractor result:
&2 Interpret the lineage of &
El Generate regular express

&5, Discover patterns in the ¢

Learn More

4" AQL reference

4" Understanding Text Analy

[ D

[4

0 items

[Zl Problems 2

El Ccnscle}

- a9

N

|

Description

Resource Path

Location Type

2\




Eclipse extraction tasks and plan views

& Biginsights Text Analytics Workflow - String-based file: /4Q2006.txt - Eclipse SDK

File Edit MNavigate Search Project Run Window Help

J g = J E E J J By O~ Q- J H @G- J &= J =g £ |&®Biginsights.. >

[ Pr (t& Pa (E; Big [ﬁ Ex 3 = 8 || InfoSphere Biginsights T rf;, main.ag| [ri /4Q2006 txt 53 = EIV@‘ Extraction Plan &2 =1
IBM Reports 2006 Fourth-Quarter Results -] = 8 B OB @)

= Step 1 : Select Documents
a. Select Document Collection

Select a collection in one of the
supported input collection
formats.

[fAnalyze Quarterly Reports,fQua]

[Bruwse Workspace l l Clear]

d

Language l en

b. Select the documents to
work with

IIND

Tab navigation

Press release

Related XML feeds
Contact(s) information
Related resources

ARMONK, NY - 18 Jan 2007:

Total revenues of $26.3 billion, up 7 percent as reported
Diluted earnings of %$2.26 per share Trom continuing opera
Services signings of $17.8 billion, up 55 percent.

IBM today announced fourth-quarter 2006 diluted earnings

& Analyze Quarterly Reports

B /4Q2006 txt g Fourth-quarter income fTrom continuing operations was $3.5
[21 racman= he!
Samuel J. Palmisanoc, IBEM chairman, president and chief ex E
Open (L ] [+
[ Problems 22 = Ccnscle] = Annotation Explurer} ¥ =08
0 items
Description Resource Path
> Step 2 : Label Examples and Clues
> Step 3 : Develop the Extractor
[» Step 4 : Test the Extractor
[> Step 5 : Profile the Extractor

©w\

(4]

[») [[»)




Label examples

[£. InfoSphere Biginsights T “mainagl @ /4Q2006 txt = O

IEM Reports 2006 Fourth-Quarter Results

[ ..&. A;id New Label

Tab nawvigation
Fress release

RBelated XML fTeeds Label Name: [Indicator l
Contact(s) information Parent Label | |
HE-l_atEd resgurces *(Leave parent empty to create a top-level Label)

‘Generate default AQL files:

ARMONK, NY - 18 Jan 2007:

® Emsh H Cancel
otal revenues of $26.3 billiofg B — =l
Diluted earnings of $2.26 per =1 Add Example with New Label

Services signings of $17.8 bil
IBM today announced fourth-qua Input Methods g

Fourth-guarter income from continuing operations was $3.5

Samuel J. Palmisano, IBM chairman, president and chief ex|«

L | [*]




Adding clues to the puzzle

£ /4Q2006.txt 52 . main.ag| 1}}1 = O | ||4 Extraction Plan 32 = 8
IEM Reports 2006 Fourth-Quarter Results = 2 =2 4 Ep. IE{ @ | &

= Analyze Quarterly Reports

Tab nawvigation
Press release
Related XML feeds — = EExamples

Contact(s) information = Total revenues of $26.3 billion
Related resources

= Diluted earnings of $2.26

= T Indicators

=3 Services signings of $17.8 billion

ARMONK, NY - 18 Jan 2007: < Add New Label Q)

DTS of $26.3 billion, up 7 percent as

Diluted earni = Lapel Example As p Ccontinui

Services sign B Add E | th N Label i percent

IBM today ann xampie with New Label yi1uted e

Fourth-quarte Input Methods 2 srations Label Name: [DollarAmount5| l
Parent Label: [Jndicatcr :l

Samuel J. Palmisano, IEM chairman, president and |«

¥(Leave parent empty to create a top-level Label)

(4] | D [ Generate default AQI files

@ " Finish | [ Cancel




Create AQL statements

|4 Extraction Plan 3 =0
B o= ot 9 B OB &
(= Test Extraction

= Create AQL Statement

= T Indicator

v (£l Examples View Name: |Amount
= Total revenues of $26.3 billion
= Diluted earnings of $2.26 per ¢ T‘!’F’E: DiCtiﬂﬂEW
+ (£l AQL Statements Regular expression

Add AQL Statement
) Change AQL File

s = Run J
5] 4 Cancel




Regular expression helpers

File Edit Mavigate Search Project RBun Window Help

-l g0 e | e 4|26 = | & Bigisights| »

LI
[ Proje 2 5] Pack} = O || Biginsights Task Launcher (“,—Hndtnuntﬁes.aql ot Facts txt \I =0
o5 < || -~ ToDO: Add AQL content| < Undo Typing Ctri+Z B
~ 1;_',—‘J;ExtractC0untries create view Countries as

extract regex /Geograpl

I =i Biginsights V1 .3 from Document D;

P = JRE System Library [ji
b g sre output view Countries;

Show In Shift+Alt+W ¢

P = result

B Facts txt Paste Ctri+V

% FindCountries aq|

Shift Right
Shift Left

[t=1 Add to Snippets... E

[+4] il | [»] al Bun As r Q
Es Biginsights Se 52 = O [ Problems 22\ B C“”“'e] Debug As . T oH

0 items Profile As ’

=5 % v Description Validate Type

Compare With 4

= i 4

B Regular Expression Builder Ctri+R

] Regular Expresson Generator Ctrl+G

Open Declaration F3
Gl I D

Preferences...
ik Writable




Regular Expression Generator

Regular Expression Generator

Begin by directly adding samples to the table or loading them from a file. Click on the Generate regular expression button. Once the expressions
are generated,

Load samples from file

Samples i

Geography Bermuda L
Geography United Kingdom

(4]

Generate regular expression

Regular Expressions

Each of the regular expressions below matches all strings of the sample set. Select one and click Next to refine it.

Specific regular expressions i i General regular expressions

@ (Geography)( )?(United)?{ )\p{L}{7}

Try this regular expression if certain strings occur in many of your samples.
O (Geography)?( )\p{L}{6,9}( Wp{L}{7}

Try this regular expression if the concept does not have many optional parts.
O (G){eography)}{ \p{Lu}ip{LI} {5}( )2(K)"\p{LI}{1,6}

Try this regular expression if the concept has many optional parts.

Next > H FEinish H Cancel




Regular Expression Builder

# ' Regular Expression Builder m <

Regular Expression Builder

Create a rule by selecting constructs and combining therm. You can also specify a regular expression by
typing into the text box. When you are done, enter text to test your rule.

Select a construct to add it to the current regular expression rule.

Characters Construct Matches

Character classes [abc] [abc]: a, b, or c (simple class)

Predefined character classes

Boundary Matchers [~abc [~abc]: Any character except a, b, or ¢ (negation)
Greedy quantifiers

A

Logical operators [a-Z] [a-2]: a through 2z, inclusive (range)

Match Flags

Specify a regular expression rule.

Geography +Ww+ ¥

Type the text that you want to use to test the rule: Matched:
Geography Bermuda Text Start Stop | Sub-pattern
Geography United Kindom
Geography Bermuda 0 17
Geography United Kindom 18 41

( Il [ [+)

@ " FEinish I [ Cancel




Testing your code

& /402006 txt ) main.ag| ™) basics.aql 2 1 = 8 ||| Extraction Plan &3 =g

-- created by: - = T B B @) &S
-- date: |
-- description: = Analyze Quarterly Reports —

= T Indicators
-- 5tart writing your AQL here W

~ [E, Examples

create view IR as = Total revenues of $26.3 bill
extract regex /((“d{l,3}(\.)70\d{1,2})7) | ((N.)nd{l,2}))/

on R.text as match = Diluted earnings of $2.26
Trom Document R; = Services signings of $17.8 |

+ [ AQL Staterments

s ~ | Basic Features
create dictionary MetricDict

from file 'dictionaries/metrics.dict’ Number
with language as 'en’; [ Metrics
[ Units

create view Metrics as
extract dictionary 'MetricDict' [5] FalsePositiveDict
on R.text as match

from Document R; ¥ [ Candidate Generation

dollarAmounts
create dictionary UnitsDict Slp ¢
with language as 'en’ — ercentages

as

(

p’.:] Run the extraction plan on the entire document collection

‘'million lE‘p- Run the extraction plan on the set of selected docurments

)i EL Run the extraction plan on the set of documents that are labeled

create view Units as
extract dictionary 'UnitsDict’
nn B teyt as matrh _— |

(] [[v) ] I [+




Extractor run results

& Biglnsights Text Analytics Workflow - Analyze Quarterly Reports/aqgl/main.aql - Eclipse SDK

File Edit Mavigate Search Project Run Window Help

i | = 5 | |+ 0~ @~ | & @ | ® # | © o o1 | ¢ Biginsights >
[ Pro 22 [ Pa W@‘ Ext} = 0 B main.agl 2 =08
&= % -- created by: :
Sl -- date:
= =4 Analyze Quarterly Reports | — -- description:

b =i Biginsights V1.3
=), Biginsights -- Start writing your AQL here

P =4 JRE System Library [jdk] include 'Indicators/basics.aql’;

b g src include 'Indicators/concepts.agl’;
include 'Indicators/refinement.agl’;

~ (= aql

I (= dictionaries

= output view Indicators;
V¥ = Indicators

“basics.aqgl

W) concepts.ag|

refinement.aq|

B main_ag| E

b (= labeledCollections (] I D

P (= Quarterly Reports [£! Problems (E Console (EEE Annotation Explorer £3 Zev oy 50O
P = result |||/ Text analytics result, number of rows: 1072 Amount
[" | - m | D - Left Context Span Attribute Value Right Conl AmountCandidates :pan Attribute =
. . 5 T L‘L.IIJILEI. ACVEIIUAT S 1T uIrs Jurawwar< JEHIIIEIIL WOIS paadmme o arrnnra= DollarAmGunts dr-guun Juaest i
£5 Biginsights Servers &2 O ourth quarter. 3evenues from the Software segment were $5.6 billio , an incre : ndicators mat
IndicatorStatements
=] <}=='=> = | Fourth quarter. Revenues fromthe | | i ators detrics.match
- @Biglnsights Servers 1 PC business; Income from con| |nyalidindicators ndicatorStaten
I E;Iocalhcst _localhost-8080 - 1 PC business; Income from continuing operations of $9.4 billion  , up 18 pe Metrics ndicatorStaten
1 PC business; Income from continuing operations of $9.4 billion , up 18 pe Number ndicators.maty |
] m [ [ 4] [ m Percentages D
Units
| o C




Document tree view

Biginsights Text Analytics Workflow - /4Q2010.txt - Document.text - Eclipse SDK

Fle Edit MNavigate Search Project Run Window Help
=) | = 5 | [t O @~ | & G~ | ® | s ov 2|
P 22 -] P]@f E] = O ||[#: InfoSphere Biginsights Task Launcher r‘ﬁ_] main.ag| ( /402010 txt - Document text 2 =08

o

=

& IEM Reports 2010 Fourth-Quarter and Full-Year Results

I = Tables
< (=2 TAProjectl
> =i Biginsights V1.3
I = JRE System Library
[ #src
P = aql
= [=-data
I = ibmQuarterlyRef

B division dict

-
Tab nawvigation

Press release

Related XML feeds
Contact(s) information
Related resources

ARMONK, N.¥Y. - 18 Jan 2011:

Fourth-Quarter 2010:

Diluted earnings per share of %4.18,
i Record revenue of $29.08 billion,
i Record net income of $5.3 billion, up 9 percent;
= exercises i Pre-tax income of $7 billion, up 9 percent;
b = result Gross profit margin of 49 percent, up 0.8 polints;
0 — | SofTtware revenue excluding divested PLM operations up 1l percent,

up le percent;

B unit.dict

ravianiia nn 21 narcant

up 7 percent as reported and adjusting for currency;

12 percent adjusting for

2?7 narrant addinctinm Far corranews

[+

[4

Cwetame and Tarhnal moe
5 Biginsights 5 &2

(] m ]
‘E_g Problems (E Console [EEE
P 23 Biginsights Servers

= [ Annotations

= AmountWithUnit

b match (SPAN)

= [ Division

- [ Number

1]

@




Text Analyftics Lifecycle

Text Analytics Lifecycle

a 4

a

Data Scientist

=

Creveloper Application Administratar
— L ;-
D 1
Input Data Local Data Application

Extractar

l

Sample Data

o

I—'—I L

- Application

Run
BigSheets
Function

Fun Jagl
Wkt ] owe

l

VWeh Caonsole Eclipse

|
Viigh Console




Content

» Text extraction in big data
» Text Analytics in Biglnsights
®» Span Algebra

» Annotation Query Language
» The Eclipse IDE for text analyfics

xample of creating text analytics project in Eclipse




Co3aaHMe npoekta Biglnsights

Select a wizard —

-
'@} New Biglnsights Project

Wizards: Biginsights Froject

Create a new Biglnsights project.

P = General
= [ Biginsights

Project name:  RegularExpressions]

= AQL File Use default location

m Biglnsights Project Location: | D\Users\Dima'workspace\RegularExpressions Browse...

2 Biginsights Server Choose file systern: | default
i JAQL File

& Java MapReduce Program
[* (= Connection Profiles
P = Cvs

| . MNext =

@ < Back ” Mesxt = ] | Finish | [ Cancel




Co3AaHME AMpekTopmm data

MNew P [ Y Project..
Go Into [ File
Show In Alt+Shift+W » | % Folder
P IEI B
2 Copy CtrleC | & AQLMo| &4 New Folder B
5 Copy Qualified Name =] AQL scri Folder
(5 Paste ClsV | I Biglnsigh Create a new folder resource. B
¥ Delete Delete BigSheet
Remove from Context Ctrl+Alt+Shift+Down | [ BigSheet
Build Path v IAQLMG Enter or select the parent folder:
Refactor Alt+Shift+T» | j ) JAQLSel | MOU-Regularbxpressions
5/
g2y Import.. 3 JavaMay | | {1 2 ':D _
A Exort & PigFile = HiveScript
EL]  Export. T i
' SOLSai 'pg laglScript
27 Refresh F5 3% lagiTestl
. Q Biglnsigh =% MS5U_RegularExpressions
Close Project = o .
i PigScript
Close Unrelated Projects @ Annotati = Servers
Validate & Class E’: _?—lrglaancumentsl ]
=
Show in Remote Systems view @ Enum E Test?
€ Interface w
Run Az 2 i Test3
& e
Debug As 3 B | Paclage L= TextAnalytics
Profile As » &% SourceF =5 TextAnalyticsTest
Team P Example
Compare With b 4 Other.. Folder name: datal
Ractrra from | aral Hicknns
Advanced » >
® [ Finish J [ Cancel
b




E

Fle Edit MNavigate

MMMNOPT AQHHbIX

BigInsights - ExtractCountries/FindCountries.aql - Eclipse

Search Project Run Window

Help

=i | 2

[ Proje 3 : [% Pz
==
- A& ExtractCountr
I» =4 Biginsights
l» = JRE System

P ##src
[Z=result

) FindCountri

{5 Biginsights se &

H

#E Biginsights Se|

MNew

Go Into

Show In

=l Copy

5= Copy Qualified Name
[ Paste

¥ Delete

Build Path

Refactor

Impo

i

Export...

C.

2| Refresh

Close Project

Validate

Bun As

Debug As

Profile As

Team

Compare With

Restore from Local History...
Source

Labeled Document Collection

Properties

=¥ Open Extraction Plan

Shift+Alt+W  »

Ctri+C

Ctri+Vv

Delete

3

Shift+Alt+T *

F5

Alt+Enter

& | Import 0o %
Select

Import resources from the local file system into an
existing project.

Select an import source:

~ [= General —

[E Archive File

1 Existing Projects into Workspace
B File System
El Preferences

P = Cvs

[

f Import

File system

Import resources from the local file system.

From directory: |/fhome/labfiles

=) (omee ]

O [ employee csv

® [=

B Facts txt

[ |5 publisher
[ [Z| Twitter Search json

lFllter Iypes...l [ Select All ] [ Deselect All

Into folder: [Extractcauntries

Options

] [ Browse...
[] Overwrite existing resources without warning
() Create complete folder structure
@ Create sglected folders only
® = Back “ | || Finish | [ Cancel




BXOAHOM doAMA Facts.txt

Afghanistan
Introduction
Afghanistan

Background: Afghanistan's recent history is characterized by war and
civil strife, with intermittent periods of relative calm and ..

Geography Afghanistan

cation: Southern Asia, north and west of Pakistan, east of Iran

Geographic coordinates: 33 00 N, 65 00 E
Map references: Asia
Area: total: 647,500 sg km water: 0O sg km land: 647,500 sg km

Area - comparative: slightly smaller than Texas



Co3aaHme AQL dbamaa

-

E Mew

Select a wizard

Wizards:

type filter text

(& Class

€4 Interface

2% Java Project

42 Plug-in Project

[ [= General

4 [= Biglnsights

| # AQL Module

|57 AQL script |

I Biglnsights Application
i Biglnsights Project
E; BigInsights Server

l £ Java Project from Existing Ant Buildfile

® < Back

-

E Mew AQL script

. | B e |

AQL script

Use this wizard to create a new AL script

Project:

/MS5U_RegularExpressions

Module name:  main

Browse

L
e

File name: rmain.ag|

Browse | |

@

Mext =

Finish ||  Cancel




Co3aaHMe npeaActaBaeHms Countries

module main;

create view Countries as

extract regex // on D.text
return group 1 as country
from

ocument D;

utput view Countries;




KOHCTPYKTOP PENYAIPHbIX BbIDAXEHUM
i8] Regular Expression Builder S~

Reqgular Expression Builder

-

Create a rule by selecting constructs and combining them. You can alse specify a regular expression by typing into the text box. When you are done, enter text to test your rule.

Select a construct to add it to the current regular expression rule,

I
Characters Construct Matches
Character class: it
racter classes The backslash character b
Predefined character classes
Boundary Matchers The tab character £
Greedy quantifiers
Logical operators [ \n ] The newline (line feed) character 3
Match Flags
The carriage-return character
Specify a regular expression rule.
Geography {L}(AZl[a-zl{L} 2[A-Z][a-2I") -

Type the text that you want to use to test the rule: Matched:

Geography Afghanistan ] Text Start Stop  Sub-pattern

Geography United Kingdom . .
Geography Afghanistan 0 21 1: [Afghanistan]
Geography United Kin... 23 47 1: [United Kingdom]

® [ Finizh ] ’ Cancel




AOOOBAEHME PETYAIPHOTO BbIDOXKEHMS B
npeacTtaBaeHme Countries

Geography Afghanistan

module main;

e view Countries as

ract regex /Geography {1,} ([A-Z][a-z]{1l,} 2[A-Z]*[a-z]*)/ on
.text

return group 1 as country

from Document D;

output view Countries;



-

KOHdomrypaLms BbIMOAHEHMS

" Biginsights - ExtractCountries/FindCountries.aql - Eclipse
File Edit Mawvigate 5Search Project - Window Help

r © S % 0- a- | g BEn

*, Debug

-
[ Proje 3

Y
(& Packc} = B [ Bigin

-

S =

v = ExtractCountries

I» =i Biginsights V1.3
> =), JRE System Library [ji
I Farc

[=result

Facts txt

ﬁl—'lndCuuntries.aql

Run History
Run As

Run Configurations...

f

Run Configurations

Create, manage, and run configuratior

Run Text Analytics Application

[ = 3 Configure launch

| - Press the "New' i
15 JAQL ‘=] - Press the 'Du
Il Java Applet ¥ - Press the De

31 Java Application = - Press the 'Filt
%% Java MapReduce

Ju JUnit

- Edit or view §

Ctri+F11
F11

I8} Run Configurations %

Create. manage. and run configurations
Run Text Analytics Application

[T Java Application -
&% Java MapReduce
Ju JUnit

jﬁ JUnit Plug-in Test
m2 Maven Build

] MWE Workflow

Juy Task Context Test

'? Text Analytic
[ New

Filter matched 7 of

Configure launch
nce page.

@

[F Mwe2 Launch

4 05Gi Framework

&, Pattern Discovery

&% Pig

Juy Task Context Test

B Text Analytics
B Mew_configurati(
¥ 1 New_configuratii
® 1 SimilarDocument

m

Language of input decument collection

Location for the input decument collection

/MSU_RegularExpressions/data

\_? 2% | =] }:D M Name: MSU_RegularExpressions
type filter text [5] Main . |5, Esternal Tableq [, External Dictionaries}
[§ HTTP Preview -
E JZEE Preview Project:  MSU_RegularExpressions Browse
75 JAaQL
1#] Jagl Test Select modules
15 Jagl Test2
) Java Applet

Browse Workspace] [ Browse File Systeml

B Test
B Test2
>3 K5 L
] M +
Filter matched 33 of 33 items Apply ] [ Reyert
@ Bun | [ Close




Pe3yAbTAT BbIMOAHEHMS SKCTPAKTOPOB

~
ﬂ Biglnsights - \Facts.txt - Document.text - Eclipse

[E=EE )

T8 AxisZWSTestClient
15 HiveScript
&5 JaglScript
15 JaglTestl
bg M3U_RegularExpressions
=i, JRE System Library [jr
=), Biglnsights v2.0.0.0
B src
= data
Facts.txt
= result
= textAnalytics
= bin
Ly sre
& main
\\*, main.aql
] I +

m

-

File Edit Mavigate Search Project Run  Window Help
i~ -0~ HE- @&y~  HEH RO ERE B | & Bighnsights ”
b v B » 5 (o - = Biglnsights T...
r[\jproj &3 ] Pacq =08 @}Task Launcher for Big Da (\\‘,main.aql ( Facts. bt (é “Facts.bet - Document.tex &2 =0 @He rEE,\F pxs =B
=) <<===D| - I government structure that resulted in the inauguration of Hamid KARZAI - ey 4 or v oo
Tj‘JAxiQWSTest - az Chairman of the Afghan Interim Authority (AIZ) on 22 December 2001. Ij J—_ﬁ 5’ a - @

In addition to occasionally wviolent political jockeying and ongoing
military action to root out remaining terrorists and Taliban elements,
the country suffers from enormous poverty, a crumbling infrastructure,
and widespread land mines.

i Geographv Afghanistan

Location: Southern Asia, north and west of Pakistan, east of Iran

Geographic coordinates: 33 00 H, &5 00 E

HMap references: Asia

Area: total: 647,500 sg km water: O sg km land: 647,500 sg km

Area - comparative: slightly smaller than Texas

| I | 3

5 BigInsights Ser &2 =

i &7

B_g Problems | 3 Annotation Explorer 2

Text analytics result, Number of rows: 10/10 Showing pagel of 1

[5 Biglnsights Servers

Input Document Left Context Span Attribute Value Right Context =
\Facts.tit ructure, and widespread land mi... Afghanistan [1397-1408] Location: Sou
\Facts.tit dence was soundly defeated in 1... Bermuda [17737-17744] Location: MNar
“Facts.tet e and the world's newest democr... East Timor [28767-28777] Location: Sou
\Facts.tet flared in 1995 was resalved in 199.. Ecuador [40228-40235] Location: Wed =
\Facts.tet erior as a Mational Wildlife Refug... Howland Island [55811-55825] Location: Oce
\Facts.bet hen the islands gained independe... Palau [59676-59681] Location: Oce
\Facts.tet estic pelitical and economic refor... Taiwan [71026-71032] Location: East
\Facts.bet d Assembly were established in 1... United Kingdom [88320-88334] Location: Wes
\Facts.tet . and rapid advances in technolo... United States [111783-111796] Location: MNor -

4

m

type filter text

4 Annotations
a main.Countries
a country (SPAN)
Afghanistan |
Bermuda [177
East Timor [2
Ecuador [402.
Howland Isla
Palau [59676-
Taiwan [7102
United Kingd
United States
Uruguay [133




[Toe ACTOBAEHUE PE3YALTATA B BUAE AEPEBA
AOKYMEHTA

iginsights Text Analytics Workflow - /4Q2010.txt - Document.text - Eclipse SDK

Fle Edit MNavigate Search Project Run Window Help

=) | = 5 | [t O @~ | & G~ | ® | = v i »

r\.(“_-. P i 8 P]@f E] =08 @} InfoSphere Biginsights Task Launcher FQ'I main.agl (E /4Q2010.txt - Document.text &2 =g -
<}==‘C> - IEM Reports 2010 Fourth-Quarter and Full-Year Results : L“

I = Tables
< (=2 TAProjectl
> =i Biginsights V1.3
I = JRE System Library
[ #src
P = aql
= [=-data
I = ibmQuarterlyRef

B division.dict

=r

B unit.dict

s

= exercises

Tab nawvigation

Press release

Related XML feeds
Contact(s) information
Related resources

ARMONK, N.¥Y. - 18 Jan 2011:

Fourth-Quarter 2010:

Diluted earnings per share of $4.18, up 16 percent;
i Record revenue of $29.0 billion, up 7 percent as reported and adjusting Tor currency;
i Record net income of $5.3 billion, up 9 percent;
i Pre-tax income of %7 billion, up 9 percent;

P 23 Biginsights Servers

= [ Annotations

57

AmountWithUnit

b match (SPAN)

= [ Division

- [ Number

b = result | i Gross profit margin of 49 percent, up 0.8 polints;
o SoTtware revenue excluding divested PLM operations up 11 percent, 12 percent adjusting fTor| |
[ | 1l | |’] Cwetame and Tarhnnl anvy Fravannae nn 2?21 narcant 2?7 narrant addinctinn Far corrane Ml
(4] m ] D
5 Biginsights 5 &2 =0
‘E_g Problems (E Console [EEE Annotation Explorer E'iﬁMlﬂm - Document.text &2 i =8
g ¥

1]




MN3BAEYEHME KOOPAMHAT

Geographic coordinates: -, 176 38 W

create view Locations as

extract regex /Geographic coordinates: {1,} ((\d{1,2} \d{2} [NS]),
(\d{1,3} \d{2} [EW]))/ on D.text

return group 1 as longlat

apd group 2 as longitude

and group 3 as latitude

from Document D;



Pabota co CAOBAPIMM

Exchange rates: afghanis per US dollar - 4,700 (January 2000), 4,750
(February 1999), 17,000 (December 1996), 7,000 (January 1995), 1,900
(January 1994), 1,019 (March 1993), 850 (1991); note - these rates reflect
the free market exchange rates rather than the official exchange rate,
which was fixed at 50.600 afghanis to the dollar until 1996, when it

rose to 2,262.65 per dollar, and finally became fixed again at 3,000.00
per dollar in April 1996

Fiscal year: 21 March - 20 March

create dictionary MonthsDict as

(

'January', 'February', 'March', 'April', 'May', 'June', 'July',
'"August', 'September', 'October', 'November', 'December’®

g

create view Months as
extract

dictionary 'MonthsDict®!
on D.text as month
from Document D;



Pabota C 4acTamm peym

Introduction

Afghanistan

Background: Afghanistan's recent history is characterized by war

and civil strife, with intermittent periods of relative calm and

stability. The Soviet Union invaded in 1979 but was forced to withdraw 10

create view Nouns as
extract part of speech 'NN' and 'NNS' with language 'en'
.text as noun

rom Document D;




Pad®ota ¢ OAOKAOMM

Introduction

Afghanistan

Background: Afghanistan's recent history is characterized by war
and civil strife, with intermittent periods of relative calm and

view BlockNouns as
exyZract blocks

ith count between 2 and 3

and separation between 0 and 50 characters
on n.noun
as BlockedNouns

from Nouns n;



PabBoTta ¢ narrepHamm

Geography Afghanistan
Location: Southern Asia, north and west of Pakistan, east of Iran

Geographic coordinates: 3300 N, 6500 E

view CountryLocation as
exyract

attern (<C.country>) <Token>{5,35} (<L.longlat>)

return group 1 as country
and group 2 as location
from Countries C, Locations L;

output view CountryLocation;



PaboTa ¢ Select

create view Textnames as
select GetText (C.country) as country, GetText (C.location) as location

from CountryLocation C;

r@ HEIp|?_:', main. Textnames = O

Text analytics result, Number of rows: 8 Sh
E Fe v 4

cnuntrj,fTI'LTEKI'jl location (TEXT)  Input Document
Afghanitan | 13300N,6500E  \Factst
Bermuda 3220N, 64 45'W  \Facts.bdt
Ecuador 2005 7730W YFacts. bt
Howland Island 048 M, 176 38 W ‘\Facts.tbd
Palau 730N, 13430 E ‘\Facts.tt

United Kingdoem 54 00N, 200 W \Facts.xt
United States SB00MN,9700W ‘\Facts.to
Uruguay 33005 5600W  \Facts.bd
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