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 Hadoop Overview
 Why Hadoop?
* Hadoop distributed file system
* Map Reduce engine

* JAQL Overview

* Need for high level languages
* Core JAQL operators

* Biginsights programming
* Biglnsights Apps
* Application catalog
* Develop your own Biglnsights Applications
* Development tools
e BigSheets
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Hardware improvements through the years...

* CPU Speeds:
* 1990 - 44 MIPS at 40 MHz

e 2000- 3,561 MIPS at 1.2 GHz
* 2010- 147,600 MIPS at 3.3 GHz

* RAM Memory
* 1990 - 640K conventional memory (256K extended memory
recommended)

* 2000 - 64MB memory
2010 - 8-32GB (and more)

* Disk Capacity
* 1990 -20MB
» 2000- 1GB
e 2010-1TB

* Disk Latency (speed of reads and writes) — not much improvement in
last 7-10 years, currently around 70 — 80MB / sec
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How long it will take to read 1TB of data?

« 1TB (at 80Mb / sec):
. 1 disk - 3.4 hours
e 10disks - 20 min
e 100 disks - 2 min
e 1000 disks -12 sec

* Parallel Data Processing is the answer!
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Parallel computing is not new
* HPC and Grid computing

* Move data to computation- Network bandwidth becomes a
bottleneck; compute nodes idle

* Good for compute intensive jobs
* Exchanging data requires synchronization— very tricky
 Scalability is programmer’s responsibility

* Will require change in job implementation

 Hadoop approach
* Move computation to data- conserves network bandwidth
e Shared nothing Architecture- no dependencies between tasks
 Communication between nodes in frameworks responsibility
* Designed for scalability

* Adding increased load to a system should not cause outright
failure, but a graceful decline

* Increasing resources should support a proportional increase in
load capacity

* Without modifying the job implementation
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processing (open source under the Apache license).

Inspired by Google technologies
* MapReduce
* Google file system

Web search technology
* Developed by Douglass Read Cutting (Doug cutting)

Core Hadoop has two main systems:

A scalable fault-tolerant distributed system for data storage and

Originally built to address scalability problems of Nutch, an open source

* Hadoop Distributed File System: self-healing high-bandwidth clustered

storage.

* MapReduce: distributed fault-tolerant resource management and scheduling

coupled with a scalable data programming abstraction.
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Metadata (Name, replicas

HDFS Architecture — Master/Slaves
/homeffoo/data, 3, ..

Metadat@opé”{ Namenode
Block ops
Read Datanodes Datanodes
! | |
Replication L
\ Blocks
N | y
Rack 1 Write Rack 2
Ll?f‘u1 Technlr::al Summit p—




NameNode " Master node
. NameNode

 Manages the file system namespace

* Maintains file system tree and meta data for all files/directories in the tree
* Single point of failure. Name node loss renders file system inaccessible

* Centralizes and manages file system metadata in memory
* Maps blocks to DataNodes, filenames, etc
* Metadata size limited to available RAM of NameNode.

* Bias toward modest number of large files, not large number of small files
(where metadata can grow too sizeable)

e NameNode will crash if it runs out of RAM

* Runs on a master node
* Coordinates access to DataNodes but data never goes on NameNode
* Hadoop V1 has no built-in failover mechanism for NameNode

IBEM Technical Summit Jes TERE S
% sty cons (I




DataNode (Slave) DataNode

Files on HDFS are chopped into blocks and stored on
DataNodes

Blocks

» Size of blocks is configurable

e Different blocks from the same file are stored on different

DataNodes if possible
Serves read and write requests to clients

Performs block creation, deletions, and replication as
instructed by NameNode

* Replication factor is configurable

One instance of DataNode per slave node is recommended in

real deployment
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HDFS Data Blocks

* Much larger than traditional file system blocks
* 64MB by default. Increase to 128 MB for very large files.
* If chunk of file is smaller than HDFS block size, only needed space is used

* Trade-off: block size and MapReduce parallelism
* Map tasks in MapReduce normally operate on one block at a time

* so if you have too few tasks (fewer than nodes in the cluster), your jobs will run
slower than they could otherwise

* Minimize the cost of seeks

* Advantages of HDFS’s data block approach
» Simplifies replication, providing fault tolerance and reliability

* Each block replicated across 3 DataNodes (by default)
e 1streplica placed on same node as client
» 2" replica placed on different rack from 15t rack
» 3" replica placed on same rack as 2" rack, but on a different node
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Map Reduce 101

Originated in functional programming but common in many languages

Example of Map function:
* square x =X * x
* map square [1,2,3,4,5] will return [1,4,9,16.25]

Notice that | can process “map square” in parallel:
* map square [1,2,3] ->[1,4,9]
* map square [4,5] -> [16,25]
Example of Reduce function:
« MAX (1, 2, 3, 10,15, 20) -> 20
« SUM (1,7, 10) -> 18

In Hadoop REDUCE function always takes MAP function as an input

 REDUCE phase is optional, for some jobs no reducing is required
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Hadoop MapReduce engine

Framework which enables writing a I|§)Iications to process multi-terabyte
gf d&a\ta in-parallel on large clusters (Ec) ousands of nodes) of commodity
ardware

A clean abstraction for programmers
* No need to deal with internals of large scale computing
e Implement just Mapper and Reducer functions- most of the times
* Implement in the language you comfortable with
— Java (assembly language for Hadoop)
— With hadoop streaming, you can run any shell utility as mapper and reducer
— Hadoop pipes to support implementation of mapper and reducer in C++.

Automatic parallelization & distribution
* Divides the job into tasks (map and reduce task)
* Schedules submitted jobs
* Schedules tasks as close to data as possible
* Monitors task progress

Fault-tolerance
* Re-execute failed or slow task instances.
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Data flow in a map reduce job

cat *.

|sm1

txt | mapper.pl | sort | reducer.pl > out.txt
) (words, counts)
(docid, text) Map 1 g (sorted words, counts) Output
BEJ 5 B Reduce iﬁﬁ?ﬁfﬁﬁé} Flle 1

“ToBe

Or Not ¢ Be, 30 .

To Be?” e *
. L

|swn

(docid, text) m

|wmm

Map(in_key, in_value) => list of (out_key, intermediate_value)

Output
(zorted words, T
sum of counts) File i

. .
. Be, 7 :
* Be, 6 o
3
Shuffle —
(zorted words, File R
{docid, text) ) Map M Twords, counts) (sorted words, counts) sum of counts)

Reduce(out_key, list of intermediate_values) => out_value(s)

IBEM Technical Summit

H Shay ahweard

€ g
il
il
Il

[ [on]|
|
|




MapReduce Architecture- master/slave

 Single master (JobTracker) controls job execution on multiple
slaves (TaskTrackers).

e JobTracker
* Accepts MapReduce jobs submitted by clients
* Pushes map and reduce tasks out to TaskTracker nodes
* Keeps the work as physically close to data as possible
* Monitors tasks and TaskTracker status

* TaskTracker
* Runs map and reduce tasks; Reports status to JobTracker

* Manages storage and transmission of intermediate output

cluster Master node
JobTracker
| [ [ |
TaskTracker TaskTracker TaskTracker TaskTracker
Slave node 1 Slave node 2 Slave node 3 Slave node 4
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Word count Mapper

public static class WordCountMapper extends MapReduceBase
implements Mapper<LongWritable, Text, Text, IntWritable> {
private final static IntWritable one = new IntWritable(1);
private Text word = new Text();
public void map(LongWritable key, Text value,
OutputCollector<Text, IntWritable> output,
Reporter reporter) throws |OException {
String line = value.toString();
StringTokenizer itr = new StringTokenizer(line);
while (itr.hasMoreTokens()) {
word.set(itr.nextToken());

output.collect(word, one);

I8y
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Word count Reducer

public static class WordCountReducer extends MapReduceBase
implements Reducer<Text, IntWritable, Text, IntWritable> {
public void reduce(Text key, Iterator<IntWritable> values,
OutputCollector<Text, IntWritable> output,
Reporter reporter) throws IOException {
int sum =0;
while (values.hasNext()) {
sum += values.next().get();

}

output.collect(key, new IntWritable(sum));

I8
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Prepare and Submit job

public class WordCountJob {
public static void main(String[] args) throws Exception{
JobConf conf = new JobConf(WordCount.class);

// specify input and output dirs
FilelInputFormat.addInputPath(conf, new Path("input"));
FileOutputFormat.addOutputPath(conf, new Path("output"));
// specify output types

conf.setOutputKeyClass(Text.class);
conf.setOutputValueClass(IntWritable.class);

//InputFormat and OutputFormat
conf.setinputFormat(TextinputFormat.class);

conf.setOutputFormat(TextOutputFormat.class);
conf.setMapperClass(WordCountMapper.class); // specify a mapper

conf.setReducerClass(WordCountReducer.class); // specify a reducer
conf.setCombinerClass(WordCountReducer.class);

conf.setNumberOfReducer(2); //Number of reducer
JobClient.runJob(conf); // Submit the job to Job Tracker

1}
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Need for higher level languages

* Although the Hadoop framework is implemented in Java,
MapReduce applications do not need to be written in Java

* To abstract complexities of Hadoop programming model, a few
application development languages have emerged that build on
top of Hadoop:

* Pig
* Hive
e Jaql
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Word count in JAQL

* read(lines("/WordCount/input")) -> expand tokenizer(S)
-> group by w = S into { word:w ,frequency: count(S)}
-> sort by [S.frequency]
-> write(file("/WordCount/output/wordcount_result"));

* Anatomy of Word count
« Sdoc = read(lines("/jaqglsession/data/file1"));
Salltokens = Sdoc -> expand tokenizer(S);

Sunsortedresult = Salltokens -> group by w = S into { word:w , frequency:
count(s)};

Ssortedresult = Sunsortedresult -> sort by [S.frequency] ;
Ssortedresult -> filter S.frequency > 5;

SstopWordList = ["the", "Hello","Work"];

Ssortedresult -> filter not (S.word in SstopWordList);

Sunsortedresult -> top 3 by [S.frequency desc];

* Ssortedresult -> write(file("/opt/ibm/JaqlSession/sortedWordCount"));

IBEM Technical Summit
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Core operators — TRANSFORM

* The transform operator allows you to manipulate the values in an array ("project”
in DBMS vernacular)

* An expression is applied to each element in the array
* The result of the expression is the next element in the output array

jaql>recs =[{a: 1, b: 4}, {a: 2, b: 5}, {a: -1, b: 4} ];
jaql> recs -> transform $.a + $.b;
[57,3]

jaql> recs -> transform { sum: $.a + $.b };
[{sum: 5}, {sum: 7}, {sum: 3 } ]

 The each clause can be applied if you don't like $

jaql> recs -> transform each rec { sum: rec.a + rec.b };
[{sum: 57}, {sum: 7}, {sum: 3 } ]
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Other important core operators

* EXPAND

* The expand operator flattens nested arrays
* FILTER

* filter allows you to selectively filter out array entries
* GROUP

e Performs SQL-style GROUP BY against a single input
* JOIN

* The join operator joins two or more arrays
* SORT and TOP

* The sort operator allows sorting of arrays
* The top operator returns the first k rows of its input array

IBM Technical Summit s, ===
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Why | love JAQL?

* There are other well-known languages (Hive, Pig, etc.) Why another?

* Hive
* Good for "flat", structured data
e Has Java UDF/UDA's
e Familiar SQL syntax
* Pig
* Better for moderately complex, nested data
e Has Java UDF/UDA's
* Used for simple scripts

JAQL: A JSON Query Language
* Elegantly handles deeply nested data (e.g. text analytics).
* Has Java UDF/UDA's
* Native Jagl functions and aggregates
* Modules and functions allow for larger, more complex projects

e Seamlessly integrates Jagl and SQL syntax

I
i
Il
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Developing and sharing jobs is not easy!

Typical Workflow
* Import data into the cluster
* Analyze the imported data
* Java MR jobs ; JAQL; Hive; Pig
* Write back the analysis result in cluster
* Optionally, export the results out

Some jobs needs to be run periodically
* Indexing

Big data jobs are long running
* You have to monitor them; to track progress

Packaging the workflow
* So that it is consumable

IBM Technical Summit S, T =
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Applications Catalog (Web Console)

* Browse available applications

Monitor job (application) execution status

Name: Ad hee Jaql query

Deploy published applications (administrators only)

Launch (or schedule for launch) a deployed application

I

o ———— w Unploy -
r v Description
————— — JAQL The Ad hoc Jogl Query applicadion it o cusbom query etensd i the Ul e
ey
(HIVE)
Executi
Ad hoe Hive Ad hoc Jaql
............ Execution Nam IT e A
—  Paramet
@ ite [1.2.3)1:
mg \ 5 it v
Application ¥ ory 4o
Ad hoc Pig query Boardread
atus Execution Name Progre Elapsed Tim Detall
~ . NO applie
"9}.' [-% +ae JaqiT 100 (soc) »
IBM Technical Summit @ ====
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Running Applications import & Export Data

« Database & Files
 Web and Social
* Analyze and Query
* Predictive Analytics
« Text Analytics
| « SQL/Hive, Jaql, Pig, HBase

Name: ad hoc Hive query

e ﬁ B — ~ Description
Powows i You can use the ad hoc Hive query to create your own customia
FPIc 0 I e e HIVE

BoardReader Pig sample Crawler Database Impor]

Welcome | Cluster Status | Files Applications Application Status ‘

Applications

@ B g

- Execution

Execution Name: | Default Execution | B Run |

» Parameters

m » CREATE EXTERMAL TABLE student|
- MZME STRING,

LGE INT,
Tera Gen-Sort Hive sample Word Count Database Exporf GEL FLCAT
Hive query: )

ROW FOEMAT DELIMITED FIELDS TERM
—— STORED S TEXTFILE
LOCATICHN '/tmp/mystudents':

95 bl

Simple Jaql Distributed Copy Hadoop Ad hoc Hive
Application Streaming Word query plication History
Count Sample

v Advanced Settings

Status Execution Name Progress

IBM Technical Summit | No filter applied
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Quickly drag and drop to create new Apps

IBM InfoSphere Biginsights About | Information Center

Welcome | Dashboard | Cluster Status Files Applications Application Status BigSheets

Execute Applications | Chain Applications

Applications : A
_ Application Name: ' Data Sampling Analysis
=
* Application transfers data from ftp to hdfs. Generates a
Boardreader Data Sample sample of it and exports it into a database.

Application Description:

% % 7

> 5 x:>

Data Subset Database Export

o

QZ’ ® con

Distributed File Copy Data Sample Database Export

m

Database Import Distributed File
Copy
- =0
Web Crawler Word Count | \E|

IBEM Technical Summit
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Overview of Application Development
Lifecycle

Configure your Eclipse environment (one-time set up)

Develop your application using InfoSphere Biginsights tools

* Test your application

Package and publish your application

Deploy your app lication on the cluster
Overview | Analyze text | BOLCGHERDILGCLEEE | Develop big data SQL Preferences

Tasks Quick Links

@ Upload data to the cluster in preparation for i create a Blginsights project

running applications

Before running an application from the Biginsights
tooling environment, you need to have data in the
cluster against which to run it

&

] Create a Java MapReduce program

Create a Java program to parallelize one or more
tasks using MapReduce.

&
[

Create a configuration and run a Java
MapReduce application

Create a configuration to run a Java MapReduce
program, and use it to run the application

i) Create a file to contain Jaql
Create a file in an existing Biglnsights project to
contain Jagl.

v

15 Create a configuration and run a Jaql
program
Create a configuration to run a Jaqgl pregram, and use
it to run the application.

[El Package and publish an application

IBEM Technical Summit
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@ Import sample applications
@ Open the Biginsights Administration Console

E, iImport a deployed application from the
cluster

Learn More
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Develop your application — Scripting example

* Open the Biglnsights perspective in Eclipse
* Create a Biglnsights project

Overview | Analyze text | BOLEGECERDEEELEEE | Develop big data SQL

Tasks

@ Upload data to the cluster in preparation for

running applications

Before running an application from the Biginsights
tooling environment, you need to have data in the
cluster against which to run it.

i Create a Java MapReduce program
Create a Java program to parallelize one or more
tasks using MapReduce.

% Create a configuration and run a Java
MapReduce application
Create a configuration to run a Java MapReduce
program, and use it to run the application.

1./ Create a file to contain Jaql
Create a file in an existing Biginsights project to
contain Jaqgl.

¥

Create a configuration and run a Jaql
program

Create a configuration to run a Jagl pregram, and use
it to run the application.

Package and publish an application

Preferences

@ Import sample applications

@ Open the Biginsights Administration €

E, Import a deployed application from ti f[\j Project Explorer 3 4 Package Explorer

cluster E| G:'c) =

P = DBExportSample
[» =i JRE System Library [jdk]
I* =4 Biginsights Vv1.4.0.0
[ src
= result

Learn More

#* )aql reference

b =2 MyExtractor
P = sampleApplication
P = socSec Test

IBM Technical Summit
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Develop your application — Scripting example
(cont'd)

* Create a Jaql file within your Biglnsights project

Overview | Analyze text | BOLEGECERDEEELEEE | Develop big data SQL Preferences

Tasks Quick Links Enter or select the parent folder:

@ Upload data to the cluster in preparation for Q Create a Biginsights project [GetMessages l

running applications £ Create a Biginsights server co
Before running an application from the Biginsights
tooling environment, you need to have data in the

o

@ Import sample applications
b =) DBExportSample

cluster against which to run it. @ Open the Biginsights Administr
[ GetMessages
4 Create a Java MapReduce program , Import a deployed application '
Create a Java program to parallelize one or more cluster P = MyExtractor

tasks using MapReduce. . ) .
gtap b =2 sampleApplication
% Create a configuration and run a Java [ -[EJ SocSec Test
MapReduce application
Create a configuration to run a Java MapReduce Learn More
Tt ication.

#* )aql reference

Create a file to contain Jaql
Create a file in an existing Biginsight
contain jaqr-

1% Create a configuration and run a Jaql
program
Create a configuration to run a Jagl pregram, and use

it to run the application. Advanced ==

Package and publish an application

File name: [My]aql|

IBM Technical Summit @ | cancel || mnish
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Test your application

* Create a BiglInsights server connection
* Define a configuration for running your application

* Run your application from Eclipse

L Create a new Biginsights server.
Blglnslghts server r.. #’ Name: |New_configuration (1)

Edit configuration and launch.

Classpath 5§ Environment

|
Set the values for connecting to the Biginsights web console P I8 JAQL Main Settings . ¢4~ Arguments = JRE
Froject
URL « http . //myserver.ibm com: 8080 GetMessages
— - - — - JAQL Fle
Server name « TestServer
Mylagh |ag
User ID mle Biginsights
- - Select a Bsginsights server

Password LR L

JAQL Search Path: ¢ (giGINSIGHTS MODULES)

[] Save password

Test connection |

? Cancel

|  Finish

30 H Shay ahweard
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Publish your application to the console App
catalog

* Package and publish your application using the InfoSphere Biglnsights
Eclipse Task Launcher

e Specify application name, input parms, workflow requirements, etc.

Biginsights Application Publish .

Biginsights Application Publish x
Specify Application
4 Specify Workflow
The Information specified here will be saved in the appkcation xmi Mg 1 a4 4
The Information specified here will be saved in the workflow xmi file 1 ."__.l
1 Location < 2 Application 3 Workflow 4 Parameters 5. Publish
1 Location = 2 Application = 3 Workflow 4. Parameters 5. Publish
Application
o Create New Application
Select an existing workfow xrmi file
Replace Existng Appication

Type a unique applcation name Exsting names are shown in the iInformation  popup, bed

Name +| GetMessages (4 Create a new single action workfiow xmil file
Warkflow
Description  Retneve 15 most recent Twitter messages about [BM Watson Y
Type: «| Jaq) sl
Properties
m— - - — * Name Value Vanable New
G i e m ks = T I T —
A Eon..
Praview lcon 3 ==

Comma separatad st of category names

Remove
Categories. |

IBM Technical Summit
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Deploy your application on the cluster

* Access the Applications tab of the Web console
e Locate your new app and click “deploy”

* Optionally, “run” the application after it’s been deployed

Applications

)

LI e

ot
Name: GetMessages Q 33/ Deploy | F Delete | ‘E‘

Retrieve 15 most recent Twitter messages about IBM Watson

. v Description  ——

~ » Schedule and Advanced Settings

IBM Technical Summit
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Workflow deveilgv;k;ol\;;}\[?ni- lAvrAvAa~nIrnA~

‘ ?% Workflow

} 00

g% Workflow

Workflow Elements
Add workflow elements.
-G D
B start
& Getlocks
& getWorkflowInfo
& workflowValidation
@ getLocalFilesByJobID
© processTwitterAndBoardReader
@ processTwitterDecision
@ processBoardReaderDecision
- forkProcessing
& hil_compile_fuse_twitter
& hil_compile_fuse_boardreader
& jaql_fuse_twitter
& jaql_fuse_boardreader |

3 joinJobs i
& hil_compile_fuse_twitter2 i
4
C

& hil_compile_fuse_boardreader2 PE—

@ hil_compile_fu...

& jagl_fuse_boa...

IBM Technical Summit
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& GetLocks

& getworkflowln...

{8 workflowValid...

@ getLocalFilesB...

& processTwitte...

& jaql_output_twitter_prettyPrint 4 .

& hil_compile_fu...

@ jagl_fuse_twit...

8 jagl_output_tw...

'ﬂ'E forkProcessing

8 hil_compile_fu...

& hil_compile_fu... @& jagl_fuse_twit...
@ jaql_fuse_boa... @ jagl_output_tw...
&ﬂ- joinJobs




Develop, run, and test SQL

| "bigsagl, sl | |1 Seripta.sql | [ Seript3.sal | 10 *3eriptd sal | 1) *Seriptz.sal [,‘ | WSeriptdsql

DROFP TABLE EMPLOYEEZ:

CREATE TAPLE EMPLOYEEZ (EMPNO INT, NAME STRING, AGE INT)
ROW FORMAT DELIMITED

FIELDS TERMINATED BY ',!

COLLECTION ITEMS TERMINATED EBY !'|!

MAP KEYZ® TERMINATED BY '3

LINES TERMINATED BY '\n'}

lomd hive DATA LOCAL INFATH '/home/wenjie/enployeess.data’ OVERWRITE INTO TADLE EMPLOYEEZ;

SELECT * FROM EMPLOYEEZ /"4mccemaModes' Locml ' "/
1) SQL Results. £ - Navigator |
| Types query expression here | Status |Result] |
Status Operation Date Connectlo, ampno
V" Succemc seluct ¥ from smploysed *+accessModeslocal'4*} 96012 1154 ., Nuw BIgSQL ..,
= " Succeec Scriptl sql Q612 1157 .. New BIgSQL .
v’ 5uc DROP TABLE EMPLOYEEZ 9I6/12 1157 ... New BIgSQL ...

v Suc CREATE TABLE EMPLOYEEZ(EMPNG INT, NAME STRIN, ., 9/6/12 1:57 ., New BigSQL |,
v Sgg load h!ve DAT_A LD(ZAIt INPA}H "Ihovmevlwe_mlqlemplo_yer... slﬁll? 115'( o New Bl_uSQL o
7 Sui SELECT * FROM EMPLOYEEZ /¥4 accassModumlocal4¥(  9/6/12 1157 ., New BIgSQL ..,

ONOAION—
ONOU S WN -

(]
Total & racords shown

fe g Displayed 2 of 13 results: 2 succanded, .., tarminated, 0 warning, O critical errar

name
uttarn
bert
seott
mel-mel
usps
arun
ravi
marcel

1

=]

Q 4 e ed

1 <No Currant Wark:s

=

R
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Develop, run, and test Pig

Biginsights - TestingPg/seript] -localp :

File Ed¢ Navigate Scarch Project Run Window Help

T Hv0vQ v G My HFH VR ) - ve - - $

 Project Explorer 13 Package Explorer = % 7 7 OIE InfoSphere Biginsights Task Launcher | 17 scripti-local pag 4 Macroljava ) sample_runjaql
& External Plug-in Libranies REGISTER ./tutorisl.jar;

& JagioduleTest

£ MacroReaderTest raw = LOAD ‘excite-small. log’ USING PigStorage(*\t') AS (user, time, query):;
P

& Phone_1,3 cleanl = FILTER raw BY corg.apache,pig.tutorial,NonURLDetector (query) s
e Phone_20
& TestBSPlugin ¢lean? = FOREACH cleanl GENERATE user, time, org.apache.pig.tutorial ToLower (query) as query;
& Testing®Pig
= Biginsghts Y2000 houred « FORRACH cleanZ GENERATE user, org.apache.pig.tutorial.ExtractHour(time) as hour, SRS’
™\ JRE System Library X R R -
» <re ngramedl = POREACH houred GENERATE user, hour, flatten(org.apache.pig.tutorial.NGramGenerator(query)) as ngram;
& BlAnp ngramedZ = DISTINCT ngramedl:
@ result
W scniptl-local-results.tee hour_freguencyl = GROUP ngramed2 BY (ngram, hour):
o textAnalyuics
BlAppsip hour freguency? = FOREACH hour frequencyl GENERATE flatten(§0), COUNT(S1) as count;

defaultApp_Lpng
- excite-smalllog
n. scrptl-local peg

tutorialjar

unig frequencyl = GROUP hour frequency2 BY group::ingram;

unig_frequency2 = FORBACE unig_frequencyl GENERATE flatten(50), flatten(org.apache.pig.tutorial.ScoreGenerator($i));
unig freguency3 = FOREACH uniq frequency? GENERATE 5. as hour, $0 as ngram, §° as score, §$7 as count, §4 as mean;
fiitered uniqg_frequency = FILTER unig_frequency? BY score > 2,0;

ordered uniq frequency = ORDER filtered unig frequency BY hour, score;

STORE ordered unig frequency INTO 'scriptl-local-resulcs.txt' USING PigStorage():

5 ; 5
"“m" ity = £ Problems | @ Corsole B X %| i El
- FJ DG Servess | pagshelt [Plg | CAProgram Files (x86)\IBM\lavabl\bin\javawexe (Sep & 2012 11:10:58 AM)
%9 Buglinssghts 1.4 - bavmi62.svibmcomB080 - vI4.0.0 (ROLE: AdY| 2712-03-06 11:10:59, 505 | - -

[ma INFO org.apache.pig.Main - Apache

&, Biglnsights 2.0 - bdvm137.sviibm comAN&N - w2 AN N IROLF: 4df

s svihdev03 sviibm.com - svingev( ¥ Update |
X Delete || 2

Test connection grunt>

a

W Browse Files

W Show jobs

=, Open JAQL Shell
=, Open Pig Shes

. Open HBase Shell
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Develop run, and

test HBase

»!0 5+ 0-Q*- @ & T RRN S HE. 71| & Biginsights | (b Databese... ¥
o Project Explover =2 1% Package Explores gD mySat.sql I HBaseTest Java it
% & Chris package nyPackage)
= HB:;;:LMS V2.0.0.0 #isport jevs.util Rasdaor:
- . (0 SERIA
+ ™ IRE System Library poblie lass HRaseTesrn |
= s “e
rivmvf-‘xkoae peblsic static volid sais|Stsing] acsgs) throws Exception |
= a
w £ H&!SOTN.’UVB Jrring PegRR = {*/%, “/pagel.ntml®, */peged.bzmi®, “/pagel.namiti;
» & HBaseTest . "
Configuration hbaseConlfig ~ *=Sese
> result MTable mtable = oew MTabtle{tbaseConfig,
i textAnalytics 3 Aarollual (Ealen) ;
[ commands.txt 24 * 1024 * 1)
% W 100_Project
v ¥ JagiModuleTest 1000;
14 MyNewProject Random rand = ne
% & MyP Systen,out.px L ¥ + gotallecoyds « * =epoords "
" ‘-Mw!n‘pu' Cor f(int 2#0: L « ::'.IJFCE::':! 148)
& NewTA Ins waeriD = zand.nex=incs imaxIl) = 37
# ! PigTest nyte EONXSY = Bytes. ‘n|= yree, collysesusecil), Bytes.cedytesii)ii
# = SimpleTest T e : -~ - . -
et TeraGen-Sort | Create, manage, asd run configurations .
: :‘ :::JAQLRIII\ ’ Run 8 Java program against the duster w
v & WordCount -
+ & workflowEditorTest | * s Name;  HEaseTest
E @ Main " Arguments ™ OIRE' . Classpath | ™ Environment = Common
=, Biginsights Servers £ BliEa]| = T Malnsiohts Java Appiicas | Profed:
- - ']' m’ l et PR VSIS V—
= M Biginsights Servers hbos! o Ediipse Appication HBase Test | prowse... |
B bdvm137.5v.ibm,com ~ bdvm137.svLibm.com:8080 - v2.0 xna el 8 Ediose Duta Tools T
i B bdvm 162 s.Ibm.com - bavm162.5v.ibm.com 8080 - V2.0 Tyoe, - di‘”e Dy Taclh veddrmiis ——
# s bvm163.d.lbm,com - bm163.5Mfbm.com 8080 - v1.4 =Y o ]AQ‘T myPackage HBaseTest | Search...
¢ £ bavm 164.531.ibm, com - bovm 164.6vlibm.com:8080 - v2.C . 0 * L ik =
B "d‘;zlli‘;st"-mm"'"d"ti’s'tll:“}-‘s‘\‘;-’z"‘-m"‘ﬂsg‘z"V?l- 28 Jave Apg |~ Problems B Console . . < Navigator X SQU Results. = Outfine. ' Plug-ins BXKk wilfiE ~20-
+ B svites s Ibm.com - svites ,svi.ibm.com: -V £ - et T e — -
v B svitest147 v Ibm.com - svitest147 svlibm.cam:8080 - v, ] ' 2 jz:?(”m w [WI C'WMWM (5?6 )012‘3'-3.4 13_ ‘;“)
3 B vhostD018.dct .co.us.compate.ibost.com « vhostDD1B.dcl.Cl crmal r o PIuC TEnaERaS: R e e e e
gl [}]wawg[": SI6ExfedesicTI602, Tri Asg 31 POT 2053
1 BRSNS M oA O AR & OSGI Frat
Update & Puttern OC
% Delete Slliiin 8§ Tourts) 1n 3,0900 seconds
M‘ & [est connection Filter matched |- Y T

1.{ @ Browse Files

1.1 @ Show 1cbs

4 2 Open TAQL Shell
=) Open Pig Shell

} Sty ahwead.
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Develop, run, and test Jag|

* Features
» Syntax highlighting
* Execute all or selected pieces
* Explain output
* Launch Jaqglshell

* Publish as Application to Bl server Jaql execution/explain is not yet
supported on Windows

1/ test jagl 1. demo jagl 1, test2 jagl 2
data = [ 1, 3, 100, 2 ];
sum({data); ]
= |0 | [ o
— k

) re;;:lf b: 43, 1./teStipyn the JAQL Explain st.aqter'r'ut:r'lttStz'ja':’II 1) syst
bo = :

{a: 2, b: 5%},
{a: -1, b: 4}
1i S/lruns map reduce job
read({hdfs( books'))
-> transform {%.publisher, %.title};

recs -> transform {sum: $.a + %.b};

f/runs map reduce job

Sread(hdfs( 'books'))
-> filter exists($%. reviews)

, §.title};
[Z/ Problems | Bl Console 32 . E SQL Results | @] Error Log
jagishell [JAQL] /nome/hadoop/fjavafibm-java-i386-60/binfavaw (Nov 14, 2011 9:41:56 PM)
Initializing Jagl - =< version: 0.5.2; build time: November 03, 2011, 20:28:54; built for hadoop: 0.20 =
jaql=
IBM Technical Summit ’ , ST S
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BigSheets - Spreadsheet-style Analytic Tool

Model “big data” collected
from various sources as
collections (tabular
structures)

* Filter and enrich content
with built-in functions

e Combine data in different
collections

e Visualize results through
spreadsheets, charts

* Export data into common
formats (if desired)

Sheets

Weicome Joe the LOK | Setings =

UKPartiament e 0

HTML Crawler
Crawl depth 1
Maximum # of Pages: 3,000,000

UKParliament
10

Where to collect the ——
data & how much

Recommendations

We recommend using 10 machine

Dialin scalability based
on needs of business

Estimated run time: 8 days
Where would you like to run the crawi?
Access Key

12938473
Secret ACCess Key: sosseessssssaveces
M2 AMI ID M2/ubuntu~7.10-M2-base

Choose PaaS from
on-premise 1o off

- Retrieved Collection for Analysié

Open Calals

-

5. Bill Pages L

Members of Parflament

No programming knowledge needed! »«

oy Wty || Comtn
base-20081210,manifest.xml

0 e e S e 2

N o cavems Sl 9 ook e (95, X e o

Crawlers
Progress dashboards

during on going retrieval

IBM Technical Summit
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Spreadsheet-style Data A

TestTwitter Demo

St TS M

1 714531185%1807488
71453118551803392
71453118566629376
71453118591511584
71453118587600896
71453118562443264
71453116600183808
714531153587609088
714531168567604992
10 71453118562451456
11 71453118575026176
12 71453118579212288
13 71453118591811585
19 71453122765135872
Select a type of sheet:

~

0 O N AW

B 2

Fies Mocro

bl v

Ursan Lamst Distinct Copy

¥ Add sheets

po TestTwitter ~

B
name
W&
lesha Young
HE
ELECTRIC v
Jadore

Leah Maria Savage
ERoCckil AURIEIES
Steghanie Rousel
Hiday Tata Karyos
Arturo Alvarado
Sangy Coetzee

Andini Anggraind Ms
rahim jum3a
Amp&E.LF _S] Only13

et

Cembine

S

Formula

ris)

kuro1209nako
Al DolecUp
new_helen
ELECTRICHAL
mrlsdore
LiMonsterLeah
urdseenBEAUTI
SofsticSdliore
hiday _karyos
archivalero
SaneyCoetzes
andinnims
Safocoas
AmpChoKyuMin
sfatiung
IchaReutena
beearpongCHAMP
grecithaalie
JamesMaslow _RP
_shima

Lorns_Maseko

creen_neme

R Fr column{s) Undo

D

time_zone
vl
Central Time (US & Canada)
Mumbas
Mountain Time (US & Canada)
Eastern Time (US & Canads)
London
Mountain Time (US & Canada)
Central Time (US & Caneda)
Pacific Time (US & Canada)
Mountain Time (US & Canada)
Greenland
Nazka
nudl
Bangkok
null
Pacfic Time (US & Canada)
Central Time (US & Csnada)
Pacfic Time (US & Canadla)
Quits
Hawmi

rull

nalysis and Discovery

&1 Ready

IBEM Technical Summit
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Visualize results Iin the customizable
dashboard

Data Sampling ™ | Revenue Analysis H=|

REVENUE BY REGION @ % J MONTHLY SALES @ x
GLOBAL TECHNOLOGY SERVICES b Monthly Unit Sales
SOFTWARE 1,000 AL
GLOBAL FINANCING 500 629 622
g 600
BLOBAL BUSINESS SERVICES 5 a0
200
SYSTEMS AND TECHNOLOGY SEGMENT
0ED 4E9 BE9 1.2E10 Jan Feb Mar Apr May Jun  Jul Aug Sep Oct MNov Dec
2E9 8E9 1E10 Month
UsSD$ ,
¢ N ™
REVENUE @ % || STATE INFO & X
Region Revenue_billions_of_dollars Year Quarter 4000
TECHNOLOGY SEGMENT 3900000000 2008 e 1 P
2 5000
GLOBAL FINANCING 536000000 2008 Qa3 @ @
1000
GLOBAL TECHMNOLOGY
SERVICES 10100000000 2008 Q4 0
GLOBAL BUSIMNESS " ™
it 4600000000 2009 Q4 v State i

IBEM Technical Summit
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Getting Started

* In the Class Room
e |IBM Education
* Big Data University
* https://bigdatauniversity.com

On Your Cluster
* Biglnsights 2.1 QuickStart Edition VM
* Biglnsights 2.1 Basic Edition

Stay current
* BigData on developerWorks
e http://ibm.co/bigdatadev

e http://tinyurl.com/biginsights

* Links to demos, papers, forum, downloads,
etc.

Stay connected with IBM Big Data
* http://ibmbigdatahub.com

[ Lavest industry trends
Argues  valuable sl
mnd get updated about

- wdusty's  latest

’ sy s
nght heee. Todayt

] Leasn from the
+ ETTOC A T g Data Developer Days

SmanCloud Eril'et‘bvr‘i.s‘e [

Biginsights Technical Enablement Wiki ™" @

Get up o speed on InkGpners Biginsghts, S's sofware pationn cesigned (o help Srms siore. manage. and
anaiyze oy oala

Technical materials » |

Videos and Demos @
- Voo g
Downloads f
sugte Base Ectan (iree)
e “-st--«-qm, f r!r‘rrt L.G‘-U" "'""‘" "
Discussion Forum

on [M caveloperyorks

Education ()
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https://bigdatauniversity.com/
http://ibm.co/bigdatadev
http://tinyurl.com/biginsights
http://ibmbigdatahub.com/

JAQL Resources

IBM Big Data Youtbje Channel —JAQL playlist
* Youtube.com/ibmBigData

developerWorks articles
e “Query social media and structured data with InfoSphere Biglnhsights”

e “Developing, publishing, and deploying your first Big Data application with
InfoSphere Biglnsights”

Biglnsights 2.1 QuickStart Edition VM
e JAQL Tutorail

Big Data University 5 B) Analyzing big data
L) Analyzing data with BigSheets
¢ Lea rn core HadOOp = B Analyzing and manipulating big data with Jagl
. . . . B Query Language for JSON (Jaq])
* Let me know if you are interested in helping? ® (28 Running Jagl
. L Jagl queries
Information Center JAQL Docs ® 2 sQL within Jag

4 Jaql extensibility

IBM Technical Summit obe. WERRE 2
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http://www.youtube.com/user/ibmbigdata/videos?query=JAQL
http://www.ibm.com/developerworks/data/library/techarticle/dm-1207querysocialmedia/index.html
http://www.ibm.com/developerworks/data/library/techarticle/dm-1209bigdatabiginsights/
http://www.ibm.com/developerworks/data/library/techarticle/dm-1209bigdatabiginsights/
http://pic.dhe.ibm.com/infocenter/bigins/v1r4/index.jsp?topic=/com.ibm.swg.im.infosphere.biginsights.analyze.doc/doc/t_analyze_bd_jaql.html
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