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What is HDFS?

* HDFS is a virtual FS (File System) built on top of local FS

> When you start writing data into HDFS, it eventually gets written
onto the local FS (of distributed machines)

* You can't browse HDFS like you do with the local FS

> You need to use the HDFS commands (similar to local FS
commands, however) or

> Oryou can use the HDFS Web Ul
> Or the available APIs

* HDFS stores data as blocks in a replicated fashion
> Management and replication of blocks are handled by HDFS

» HDFS is the primary distributed storage used by Hadoop applications
> Scalability, Reliability, Automatic distribution of data
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HDFS Architecture

* For each Hadoop cluster, there is a single Name node, a single
Secondary name node, and multiple data nodes

- Each block is replicated among data nodes

Secondary
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DataNode1
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In the example above, block b1 is replicated in DataNode1,

DataNode3, DataNode4



Nodes in HDFS Architecture

* Name node

> Contains file system medadata
> Monitors health of the data nodes
> (Clients communicate with Name node

» Data node

> Handles client requests

> Sends heartbeats to namenode (default is 3 seconds)

> Rack aware — A set of data nodes can be located in a rack, blocks will
be replicated across the racks

* Secondary name node

> Not for high availability of Name node (as its name may sound like it)

> Performs periodic checkpoints - Reads periodically the filesystem
changes log of Name node and apply them into the Name node's
metadata file v



How Client Reads Data in HDFS

» When access to a particular block of data is required, the following
occurs

> Metadata stored in the Name node is searched

> The location of that block on a particular datanode is returned to the client
> The client then reads data directly from there

") HDFS:/ - Mozilla Firefox o x

File Edit View History Bookmarks Tools Help ==

(I HDFS/ % |
« * [r_:; localhost.localdomain:50075/browseDire: vg] [v Google Q,';l @ ﬂ
¥

f5 Most Visited~ [ Cloudera [} Cloudera Manager { iHue { iHDFS NameNode

Contents of directory /

3

Goto : [,I ][ go ]

[Name [Type [Size [Replication [Block Size [Modification Time [Permission [Owner [Group

\@\m‘: I_\ \ |201¢0a-03 13:33 |rwmmx \hbase \hbme
[solr  [dir |7| [2014-03-10 08:45  [rwxr-xr-x [solr [solr

e o ||
o |

|2014-06—03 10:36 |rw:r-m: ‘hdfs ‘supm'gmup

|

‘thp ‘d]r li‘ ‘ |2014-08—01 17:16 |rw:rwxrw: ‘hdfs ‘supr.rgmup
|
|

|2014-03-10 08:44 |rw:r-:r-:|: |l1dfs |supr.rgmup




HDFS Architecture

Metadata(Name, replicas..)
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HDFS Internal Directories

- Directory where namenode stores its metadata

> Set with default value ${hadoop.tmp.dir}/dfs/name
> (Can be specified explicitly by dfs.name.dir

» Directory where HDFS data blocks are stored

> Set with default value ${hadoop.tmp.dir}/dfs/data
> Can be specified explicitly by dfs.data.dir

* Directory where secondary namenode store its checkpoints

> Set with default value is ${hadoop.tmp.dir}/dfs/namesecondary
> Can be specified explicitly by fs.checkpoint.dir
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Blocks in Data nodes

* Blocks are 64M bytes (default)
> In Cloudera QuickStart VM, it is set to 128M bytes

* HDFS handles

> Block placement
> Rebalancing
> Replication management
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Block Replication
* Blocks are replicated for reliability

Block Replication

/users/sameerp/data/part-0, r:2, {1,3}, ...

Namenode (Filename, numReplicas, block-ids, ...)
/users/sameerp/data/part-1, r:3, {2,4,9}, ...

Datanodes




HDFS Data Distribution

* Number of data nodes a block is placed on is controlled by replication
factor - If your replication is set to 3, it will be put on 3 separate data
nodes

HDES Data Distribution

N

Made A Mode B Mode C Made Node E

» Block is also placed across different racks

> If you set replication of 3 and have 2 racks, two blocks will be in
one rack and the third block will be placed in the other rack

Input File
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HDFS Commands

* http://hadoop.apache.org/docs/r2.4.1/hadoop-project-dist/hadoop-common/FileSystemShell.html

| m N = w— oy @.ﬁ cloudera@localhost:~
/ ™ Apache Hadoop 2.4. x ‘ File Edit view Search Terminal Help
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http://hadoop.apache.org/docs/r2.4.1/hadoop-project-dist/hadoop-common/FileSystemShell.html

HDFS Commands

» Start with “hadoop fs -<command>

> hadoop fs -Is
> hadoop fs -cat
> hadoop fs -mkdir test_dir1
> hadoop fs -rm -r test_dir1
» Copying local directory/files to HDFS

> hadoop fs -copyFromLocal <local-directory/files> <HDFS-
directory/files>

» Copying HDFS directoryf/files to local file system

> hadoop fs -copyToLocal <HDFS-directory/files> <local-
directory/files>
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HDFS Admin Commands

* http://hadoop.apache.org/docs/r1.0.4/commands_manual.htmi#Administration+Commands

cloudera@localhost:~

File Edit View Search Terminal Help
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http://hadoop.apache.org/docs/r1.0.4/commands_manual.html#Administration+Commands
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HDFS Web Ul

* NameNode and DataNode each run an internal web server in order
to display basic information about the current status of the cluster.

> With the default configuration, the NameNode front page is at
http://namenode-name:50070/

> |t lists the DataNodes in the cluster and basic statistics of the cluster

» The web interface can also be used to browse the file system
(using "Browse the file system" link on the NameNode front page).

24



S
HDFS Web Ul

HDF5:f - Mozilla Firefox

File Edit View History Bookmarks Tools Help =

E:}about:s...estoreuﬁll Services - H_ New Tab ”{:} HDFS:/ b4 Hﬁjpassion- Fir... H dk
* [r'}," localhost.localdomain:50075/browseDirectory.jsp? ~ %] [v Google ﬁ] @ ﬂ
5 Most Visited~ [§Cloudera [ iCloudera Manager [ iHue [ HDFS NameNode »
Contents of directory /

Goto @ [,.f ][ go ]

|Name [Type [Size |Replication |Block Size [Modification Time |Permission |[Owner [Group

[hbase [dir | | | [2014-08-03 13:33  [rwxrxr-x [hbase [hbase
|solr [air | | | [2014-03-10 08:45  [rwxr-xr-x [solr  [solr
tmp [dir | | | [2014-08-01 17:16  [rwxrwxrwx |hdfs  |supergroup
m__)n | ‘ | |2ﬂl4-06-03 10:36 |rmmx |]1dfs |supﬂgrm1p
var |d.l.r | ‘ | |21]l4-03-10 08:44 |rmmx |]:|d.fs |sup-e:|'gmup

Go back to DES home

Local logs

Log directory

Hadoop, 2014,

b4
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What is Hue?

 Hue is a Web interface for all Hadoop related operations

Hue - Home - Mozilla Firefox

File Edit WView History Bookmarks Tools Help ==

&y Hue - Home |] op ]

@a = [d. localhost.localdomain:8888/home ~ @] [v Google

A I &

{TiHue { 'HDFS NameNode ! Hadoop JobTracker »

Most Visited~ [JCloudera { iCloudera Manager [

Welcome Home.

Hue is a Web Ul for Apache Hadoop. Select an application below.

= Query i= Hadoop = Workflow
#» Hive » Dashboard

# Impala #»Jobs N # Editor

» Pig » Tables

» Search » Sqoop 2

» HBase » Designs

» Shell




Exercis
59

rface

28



FeamwithrPassion!
JPASSIon:com




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29

