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Lab 1 Hadoop Architecture

The overwhelming trend towards digital services, combined with cheap storage, has generated
massive amounts of data that enterprises need to effectively gather, process, and analyze. Data
analysis techniques from the data warehouse and high-performance computing communities
are invaluable for many enterprises, however often times their cost or complexity of scale-up
discourages the accumulation of data without an immediate need. As valuable knowledge may
nevertheless be buried in this data, related scaled-up technologies have been developed.
Examples include Google’s MapReduce, and the open-source implementation, Apache Hadoop.

Hadoop is an open-source project administered by the Apache Software Foundation. Hadoop’s
contributors work for some of the world’s biggest technology companies. That diverse,
motivated community has produced a collaborative platform for consolidating, combining and
understanding data. After completing this hands-on lab, you'll be able to:

. Use Hadoop commands to explore HDFS on the Hadoop system
. Use the Biglnsights Console to explore HDFS on the Hadoop system
Allow 60 minutes to 90 minutes to complete this lab.

This version of the lab was designed using the InfoSphere Biglnsights 2.1.2 Quick Start Edition.
Throughout this lab you will be using the following account login information. The assumptions
are that the passwords for root and biadmin are as follows. If, when you setup the Quick Start
Edition image, you specified different passwords, then you will have to make the appropriate
mental translations throughout the exercise.

Username Password
VM image setup screen root password
Linux biadmin biadmin
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1.1 Getting Started

First start your Quick Start image. You should allocate at least 5 gig of memory to your image.

Version: Biglnsights v2.1.2 Quick Start Edition

1 IBM InfoSphere Biglnsights v2.1.2 Quick Star... auhor: 1M
@er on this virtual mac_@ |

{f Edit virtual machine settings

L3 Upgrade this virtual machine

+ Devices (
% Memory 6 GB
[ Processors 2 |

= Hard Disk (SCSI) 40 GB

¥ Network Adapter NAT

USB Controller Present

I8 Display Auto detect

v Description
The IBM InfoSphere Biglnsights v2.1.2
Quick Start Edition is designed to let you
experiment with the features of
InfoSphere Biglnsights, while being able
to use real data and run real applications.

+ Virtual Machine Details

See the Readme file that accompanies State: Powered off
this download for login and startup Configuration file: E\VMWareMa..\iibi2120_QuickStart_Single_VMware.vmx
information. Hardware compatibility: Workstation 6.5-7.x virtual machine

Log in with a username of biadmin.
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@ SUSE Linux Enterprise Server 11 (x86_64)

bivm

Username: [biadmin|

‘ 2 Restart ’ ‘ [8]Shut Down J | °§ancel

Your desktop should look like the following:

Sezipe Sllelnigienes

o

Sego Higliale e

[}

N

e izlls

Eagt)

__ 4. You need to start the Biglnsights components. With this image, you have two options.
One option is to use the icon that was placed on the desktop. But that icon is unique to
the Quick Start image. So start the components in the more traditional way.
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Right click on the desktop and select Open in Terminal.
5. Type the following to start all Biginsights components:
$BIGINSIGHTS_HOME/bin/start-all.sh

6. Once all components have started successfully, you may continue.

[INFO] Progress - 100%

[INFO] DeployManager - Start; SUCCEEDED components: [hdm, zookeeper, hadoop, cat
alog, hbase, hive, bigsql, oozie, console, httpfs, alert]; Consumes : 192498ms
biadmin@bivm:~/Desktop= =

1.2

Hadoop Distributed File System (HDFS) allows user data to be organized in the form of files and
directories. It provides a command line interface called FS shell that lets a user interact with the
data in HDFS accessible to Hadoop MapReduce programs.

There are two ways that you can interact with HDFS:

1. You can use the command-line approach and invoke the File System (fs) shell.
2. You can use the Biglnsights Console.

In this exercise you will work with both.

1. Start with the command to list files and directories. In your command window,
type the following:

hadoop fs -Is /

¥ biadmin@bivm:~/Desktop — Bl 2.4
File Edit View Terminal Help
Directory: /home/biadmin/Desktop =

Mon Apr 7 16:51:09 EDT 2014
biadmin@bivm:~/Desktop> hadoop fs -1s /
Found S 1tems

drwxrwxr-x - hdfs biadmin 0 2014-03-19 23:15 /biginsights
drwxr-xr-x - hdfs biadmn 0 2014-03-19 07:25 /hadoop
drwxr-xr-x - hbase biadmin 0 2014-04-07 16:40 /hbase
drwxrwxrwt - hdfs biadmin 0 2014-03-20 00:22 /tmp
drwxrwxrwx - hdfs biadmin 0 2014-03-23 01:14 /user
biadmin@bivm:~/Desktop>

_ 2. Now list the files that are in biadmin’s HDFS home directory .
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hadoop fs -Is /user/biadmin

|+ biadmin@bivm:~/Desktop

File Edit View Terminal

Help

Mon Apr

Directory: /home/biadmin/Desktop
7 17:05:15 EDT 2014
biadmin@bivm:~/Desktop> hadoop fs -1ls /user/biadmin
Found 4 1tems

drwx------ - biadmin biadmin 0 2014-03-20 00:51 /fuser/biadmin/.staging

drwxr-xr-x - biadmin biadmin 0 2014-03-23 01:14 /user/biadmin/WordCount
drwxr-xr-x - biadmin biadmin 0 2014-03-25 04:19 /fuser/biadmin/credstore
drwx--x--x - biadmin biadmin 0 2014-03-20 00:51 /user/biadmin/oozie-oozi

biadmin@bivm:~/Desktop> ]

__ 3. Create a directory called test.
hadoop fs —mkdir /user/biadmin/test
_ 4. Then list biadmin’s home directory again.

Hadoop fs -Is /user/biadmin

¥ biadmin@bivm:~/Desktop

File Edit View Terminal Help

|Directory: /home/biadmin/Desktop [<]
Mon Apr 7 17:07:13 EDT 2014

biadmin@bivm:~/Desktop> hadoop fs -1s fuser/biadmin

Found S 1tems

drwx-==«-- - bradmin biadmin 0 2014-03-20 00:51 /user/biadmin/.staging
drwxr-xr-x - biadmin biadmin 0 2014-03-23 01:14 /fuser/biadmin/wWordCount
drwxr-xr-x - biadmin biadmin 0 2014-03-25 04:19 /fuser/biadmin/credstore
drwx- - x--x - biadmin biadmin 0 2014-03-20 00:51 /user/biadmin/oozie-ooz1
drwxr-xr-x - biadmin biadmin 0 2014-04-07 17:07 /user/biadmin/test]
Tadmin@bivm: ~/DeSk top>

__ 5. Create a file in the Linux home directory for biadmin. From a command line,
execute the following commands. (ctrl-c means to press the Ctrl key and then the c key.)
cd ~

cat > myfile.txt
this is some data
in my file

ctrl-c
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6. Next upload this newly created file to the test directory that you just created.

hadoop fs -put ~/myfile.txt test/myfile.txt

7. Now list the text directory.

hadoop fs -Is test

Note the number 1 that follows the permissions. This is the replication factor for that data
file. Normally, that would be a 3 but since this is just a single node cluster, there is only
going to be a single copy of the file.

¥ biadmin@bivm:~/Desktop - 0X

File Edit View Terminal Help

Directory: /home/biadmin/Desktop
Mon Apr 7 17:25:07 EDT 2014
biadmin@bivm:~/Desktop> hadoop fs -ls test

[

Found 1 1tem
“rW-r--r-- @uiadmin biadmin 29 2014-04-07 17:20 test/myfile.txt
biadmin@bivm:™/Desktop> ||

8. To view the contents of the uploaded file, execute

hadoop fs -cat test/myfile.txt

¥ biadmin@bivm:~/Desktop -0 X
File Edit View Terminal Help

Directory: /home/biadmin/Desktop

Mon Apr 7 17:35:06 EDT 2014

biadmin@ivm:~/Desktop> hadoop fs -cat test/myfile.txt
this 1s some data

in my file

|biadmin@bivm: ~/Desktop> I

]

9. You can pipe (using the | character) any HDFS command to be used with the
Linux shell. For example, you can easily use grep with HDFS by doing the following.

hadoop fs -Is /user/biadmin ! grep test
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|~ biadmin@bivm:~/Desktop -0 X
File Edit View Terminal Help

Directory: /home/biadmin/Desktop

Mon Apr 7 17:31:28 EDT 2014

biadmin@bivm:~/Desktop> hadoop fs -1s suser/biadmin | grep test

drwxr-xr-x - biadmin biadmin 0 2014-04-07 17:20 /user/biadmin/test
biadmin@bivm:~/Desktop=>

D

__10. To find the size of a particular file, like myfile.txt, execute the following:
hadoop fs -du /user/biadmin/test/myfile.txt

v biadmin@bivm:~/Desktop 4
File Edit View Terminal Help

Directory: /home/biadmin/Desktop —
Tue Apr 8 09:56:13 EDT 2014

biadmin@bivm:~/Desktop> hadoop fs -du /user/biadmin/test/myfile.txt
29 /user/biadmin/test/myfile.txt
biadmin@bivm: ~/Desktop>

_ 11, Or to get the size of all files in a directory
hadoop fs -du /user/biadmin

|~ biadmin@bivm:~/Desktop -0 X
File Edit View Terminal Help

Directory: /home/biadmin/Desktop —
Tue Apr 8 10:05:27 EDT 2014
biadmin@bivm:~/Desktop> hadoop fs -du /user/biadmin
0 /user/biadmin/.staging

30 /user/biadmin/wWordCount

137 /user/biadmin/credstore

0 /user/biadmin/oozie-o0z1

29 /user/biadmin/test

biadmin@bivm: ~/Desktop>

12, Or to get a total file size value for all files in a directory:

hadoop fs -du -s /user/biadmin

Page 10 Unit 4



IBM Software

‘v biadmin@bivm:~/Desktop
File Edit View Terminal Help

Directory: /home/biadmin/Desktop =
Tue Apr 8 10:06:17 EDT 2014

biadmin@bivm:~/Desktop> hadoop fs -du -s /user/biadmin

196 /user/biadmin

biadmin@bivm:~/Desktop>

_13. Remember that you can always use the -help parameter to get more help.
hadoop fs -help

hadoop fs -help du

‘v biadmin@bivm:~/Desktop

File Edit View Terminal Help
Directory: /home/biadmin/Desktop [+
Tue Apr 8 10:10:38 EDT 2014
biadmin@bivm: ~/Desktop> hadoop fs -help
Usage: hadoop fs [generic options]

-appendToFile <localsrc> ... <dst=]

-cat [-ignoreCrc] <src> ...]

-checksum <src> ...]

-chgrp [-R] GROUP PATH...]

-chmod [-R] <MODE[,MODE]... | OCTALMODE> PATH...]

-chown [-R] [OWNER][:[GROUP]] PATH...]

-copyFromLocal [-f] [-p] <localsrc> ... <dst>]

-copyToLocal [-p] [-ignoreCrc] [-crc] <src> ... <localdst>]

-count [-q] <path> ...]

-cp [-f] [-p] <src> ... <dst>]

-createSnapshot <snapshotDir> [<snapshotName>]]
-deleteSnapshot <snapshotDir> <snapshotName>]
-df [-h] [<path> ...]]

-du [-s] [-h] <path> ...]

[ N e N e W e W e W e N e W e W e W e N e W e W W |

You can close the command line window.

1.3 Biglinsights Console

1 On the Quick Start Edition vmware image desktop, you can click an icon to start
the BigInsights Console. Once again this is unique to this image. In real life, you would
start Firefox and type in a URL of http://<host _name>:8080 where <host_name> is the
host where the BigInsights Console is running.

For this exercise, double-click the WebConsole icon on the desktop.
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2. Log in with a User name of biadmin and the password that you specified for
biadmin. You should be taken to the Welcome tab which provides shortcuts to working
with the console.

Welcome Dashboard Cluster Status Files Applications Application Status BigSheets

Understand IBM's Big Data Tools Quick Links
-
Leam about biginsights . . B pownload client library and development software
Understand the tooks for [ ] ) . . .
analyzing data at rast and . . . ® :nab: your‘Ecllpse development environment for Biginsights application
gaining business insights. o evelopmen
% Access secure cluster servers
Tasks
& Run Big SOL Queries
Accelerate machine log, social, and telecommunications analytics
Y If you have installed one of the IBM accelerators, you can run applications to
jump-start your big data analytics
> Create a dashboard
== Create a dashboard to monitor your application Learn More
& Explore and update data using sheets
“%  Explore your data set to discover, analyze, and visualize your data = Accelerator demos and documentation
== Run an application
== Runan application once, immediataly é-. Infosphere Biginsights Information Center
F Degioy or remove an application {'o' Infosphere Streams Information Center

Daploy an application on a clustar, or remove an application from a cluster

Add and remove nodes and services ~ Communities and forums

= Add or remove nodes and service from your cluster, in addition to starting, stopping, V7
and managing services

Manage alerts @ I1BM big data on the Web
Creata rules, manage existing rukes, and activate rules.

Support

__ 3. Click the Cluster Status tab. Here you can see the status of each component. On
the left side, click Nodes. Here you can see the status of each node in the cluster, add
and remove nodes and services. Selecting any of the components on the left, shows you
detail information about that component.

Click Map/Reduce. On the right side, you can start and stop the JobTracker and any of
the TaskTrackers. You also can see the host and port number for the JobTracker and
each TaskTracker running on each node. In our case there is only a single node.
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Nodes

Map/Reduce

# Running

Monitor Services Manage Alerts Log Settings

Applications

Application Status

BigSheets

Map/Reduce Summary

= Refresh Interval:
Start

Stop

JobTracker:  bivm.ibm.com:9001 ]

HDFS @ Running
Alert @ Running
Big SQL @ Running
Catalog @ Running
HBase @ Running
Hive @ Running
HttpFS & Running
Menitoring € Unavailable N
Cozie € Running
Zookeeper @ Running

Status: @ B Running
Process ID: 22181
Tasktrackers
Start Stop(1)
Host & Port Status
| 3. | Nofiter applied
o Rmn‘ng

1-10f1item 10| 25150 | 100 | AN

o
15seconds |~ | ™

Process ID

25449

4. Open a new tab in Firefox by clicking on the plus sign tab. Type is a URL of

bivm.ibm.com:50060. This is the web interface that comes with Hadoop.

‘ 0 bivm.ibm.com:S0060/tasktracker jsp
Task Tracker Status

O TEREED
Compiled: 2014-03-04T00:10Z by jenkins

Running tasks

Non-Running Tasks

|Task Attempts |Status |

Tasks from Running Jobs

- & "9+ Googe

tracker_bivm.ibm.com:localhost.localdomain/127.0.0.1:50039

Version: 2.2.0, r81730d16ab61f7dasb11a94a87f8b8a08964casc

Task Attempts {Status {Progress ‘Erm{s

|Task Attempts ‘Status ‘Progress |Errors |

né

Hands-on-Lab

Page 13



IBM Software

_ 5. In Firefox, close the TaskTracker tab and return to IBM InfoSphere Biginsights
tab
__ 6. In the Biglnsights Console, click the Files tab. (I have found on the Quick Start

Edition image that there can be a problem having the information on the Files tab
displayed properly. It appears that if | first display a tab other than the Files tab or the
BigSheets tab, my display looks as follows. If you are experiencing the same problem,
my suggestion is to ether click the BigSheets tab and then the Files tab or log out of the
console, log back in and select the Files tab as the first thing. )

Welcome Dashboard Cluster Status  §iiFilesilif  Applications Application Status BigSheets

Path:| / - Go

Edit Viewing Size: 10KB @~ Text Sheet

The contents of the Files tab should look as follows:

Welcome Dashboard Cluster Status Files Applications Application Status BigSheets

DFS File Catalog Tabl
il atalog Table Path: | / . e

O e Rl

Name Size Block Size Permission Owner

* = hdfs://bivm.ibm.com:9000/ hdts:ithivm ibm.com 9000/ 5 directories, 0 file FWXT-XT-X hdts
» [0 biginsights - | O

» (3 hadoop Edit Viewing Size:| 10KB | = Text Sheet

» [ hbase

» [ tmp

» [ user
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9.

__10.
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Expand the user->biadmin directories. You should be able to see the test
directory that you created earlier.

Catalog Table
3B RS &g | &

(= hdfs://bivm.ibm.com:9000/
» (J biginsights

» (3 hadoop

» (2 hbase

» () tmp

> user

» (2 applications

» ([ .staging
» [ WordCount

» [ credstore
» [ oozie-oozi
» [ test

» (3 hive

Expand the test directory and select myfile.txt. Note that the contents of the file
are displayed on the right side. You can even edit it.

Become familiar with the functions provided by the icons at the top of the pane.
Simply move your cursor over each icon and view the popup help.

b @ &

$ | & @ & X & | &

Select the biadmin directory. Then click the Create Directory icon.

% @ ¢

$ | X B | M e

Type in a name of ConsoleLab and click OK.

Hands-on-Lab
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RES LR BaalogTetia Path: /user/biadmin

e 3 o < X BB e
Hame Size
v [ hdfs://bivm.ibm.com:9000 biadmin 5 directories, 0 file
s biginsights s
» hadoop it Viewing Size. 10KB > # lext (oSheet
» hbase .
I Create Directory
- | user
b applications * Name: ConsoleLabl
+ = biadmin
- staging OK Cancel
» WordCount
» credstore
v oozie-00zi
v > test
| myfile txt
» hive

Block S

12, Select the newly created ConsoleLab directory and click the Rename icon and

change the directory name to ConsoleLabTest.

B+ | |R & %G| A e
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DFS File Catalog Table

g | ! €< & X B A

Path;  /user/biadmin/ConsoleLab

Name Size B
v hdfs://bivm.ibm.com:9000. ConsoleLab 0 directory, 0 file
» biginsights .
» hadoop Sheet
Rename
» hbase
3 tmp !
- user “ Name: ConsoleLabTesll
» applications
v biadmin OK Cancel
b staging
3 ConsocleLab
» WordCount
»
1
v te st
myfile .txt
» hive

__13. With the ConsoleLabTest directory selected, click the Upload icon.

B | BRe X B @ 2

14, Click the Browse pushbutton. Navigate to the home directory for biadmin. Select
myfile.txt and click Open.
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Location: Imyﬁle.txt

(=] Floppy Drive

Places Name l Modified

38 search bin 01/31/2014
@ Recently Used Blworkspace 03/21/2014
3 Desktop 03/25/2014
3 Desktop Documents 01/31/2014
[ File System eclipse 03/26/2014

B myfile txt 29 bytes Yesterday at 17:17

-

=k Add || == Remove

Qcancel

All Files ¥

£ open

15.

~ additional files to the upload list. Click OK.

myfile.txt has been added to the upload list. You could repeat this process and add

Upload Files

The size limit for uploading files is 2 GB. If you attempt to upload a file larger than 2 GB, the web browser will end the upload process without warning.

Learn more...
Add file: | | Browse...
Files to Upload:
myfile.txt b 4
OK Cancel
Unit4
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__16. Select myfile.txt in the ConsoleLabText directory. Click the Remove icon. Click
Yes on the confirmation dialog.

B R &I%lE| A e

_ 17, Select myfile.txt in the test directory. Then select the Move icon.

&

[y

__18. Drill down on user->biadmin and select ConsoleLabText. Click OK.

S QR & X | e

Move

Moving /user/biadmin

Move to /user/biadmin/ConsoleLabTe st

v (= hdfs://bivm.ibm.com:9000/
» ([ biginsights
» (3 hadoop
» [ hbase
» ([ tmp

- (= user

» () applications

v (= biadmin

»

4

»

(0 .staging

() ConsoleLabTest
() WordCount
(7 credstore

() oozie-oozi

OK

[«

Cancel

Hands-on-Lab
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10

Select myfile.txt in the ConsoleLabTest directory and click the Set permissions

icon. Here you can make changes to ownership and permissions. For this exercise, no
changes are required.

vl es x(®@

|

~
L%

Change permissions

Change permissions for file: myfile txt

Change owner and group recursively

Cwiner biadmin

Group biadmin

Change permissions recursively
Owner Group
v Read v Read
v Write [] Write
Execute Execute

Cthers

v Read
(] Write

OK

Execute

Cancel

__20.

21,

22,

hadoop fs -rm /user/biadmin/ConsoleLabTest/myfile.txt

Click the Cancel pushbutton.

Finally, click the Distributed File System Shell Commands icon.

OB RRS XE|

~
LS

Type the following command to delete myfile.txt.

And click the Submit pushbutton.
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Hadoop File System Shell Command

Hadoop Shell Command Input

hadoop fs -rm /user/biadmin/ConsolelabTest/myfile. txt

Hadoop Shell Command Output

14/04/08 12:02:08 INFO fs.TrashPolicyDefault: Namenode trash configuration:
Deletion interval = O minutes, Emptier interval = 0 minutes.
Deleted /user/biadmin/ConsoleLabTest/myfile.txt

Submit Close

_23. Close the shell dialog. Then click the Refresh icon. You will probably then get a
message that your file no longer exists. Close that dialog.

BB RS XH| A

1.4 Summary

Congratulations! You're now familiar with the Hadoop Distributed File System. You now know how to
manipulate files within by using the terminal and the Biglnsights Console. You may move on to the next
unit.
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