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Introduction

HBase Is a distributed, column-oriented store,
modeled after Google's BigTable.

HBase is built on top of Hadoop for its
MapReduce and distributed file system
Implementation.
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Pig (Data Flow) || Hive (SQL) Sqoop

MapReduce (Job Scheduling/Execution System)

HBase (key-value store) ||(Streaming/Pipes APls)

HDFS
(Hadoop Distributed File System)

Zookeepr (Coordination)

Avro (Serialization)
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ey X FAALE HBase VS RDBMS

SHANGHAI JIAO TONG UNIVERSITY

HBase
Column oriented

Flexible schema, add columns on the
fly
Good with sparse tables

No query language

Wide tables

Joins using MR — not optimized
Tight integration with MR

RDBMS
Row oriented (mostly)
Fixed schema

Not optimized for sparse tables
SQL

Narrow tables

Optimized for joins

Not really...
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HBase
De-normalize your data

Horizontal scalability. Just add
hardware

Consistent
No transactions

Good for semi structured data as well
as structured data

RDBMS
Normalize as you can
Hard to share and scale

Consistent
Transactional
Good for structured data




Application of scene

Storing large amounts of data

Need high write throughput

Need efficient random access within large data

sets

Need to scale gracefully with data

For structured and semi-structured data

Don’t need fu
row/cross tab

| RDMS capabilities (cross
e transactions, joins, etc.)




@ FAE HBase Users

Adobe
«  NERfER (Structure data)
Kalooga
«  BER#EZESIZNttp://www.kalooga.com/
Meetup
o FEAZMuL http://www.meetup.com/
Streamy
« I MySQL % #F|Hbase http://www.streamy.com/
Trend Micro
e  =&ZLhttp://trendmicro.com/
Yahoo!
. fiBESCHE fingerprint BHREE http://www.yahoo.com/



http://www.kalooga.com/
http://www.meetup.com/
http://www.streamy.com/
http://trendmicro.com/
http://www.yahoo.com/

ey X FAALY Data Model

SHANGHAI JIAO TONG UNIVERSITY

[ Column Fa\mil/y_}

"contents:” "anchor:cnnsi.com” "anchor:my.look.ca"
Row key , ! , —— : ' .
[ ‘ | | ‘ ; ; *
(ST TN | W .| AP L, - L. PO | i S——
1 At 2 { l ] ' I
I -l “wl |- 3 " " ' '
"com.cnn.www" —* rshimtral o CNN" = tg 'CNN.com” |=— tg
AN l -
L ko "_ﬁ_tcL____|______'________:____ BV | ———
| | | ' |
| Y\ TN

/) \
| TimeStamp ]




Y#EZ44LE  Table & Column Family
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Column Family
Row Key Timestamp
URI Parser
13 url=http:/fwwwtaobao.com title=FF 4"
r t2 host=taobao.com
t1
i5 url=http:ifwww.alibaba.com content=FF...
re
t4 host=alibaba.com
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Table & Region

Tablel Table2 Region Servers
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Zookeeper cluster

Zookeeper  Zookeeper  Zookeeper

Client

Region server cluster

------

Region server Region server  Region server  Region server




Y #Xi£¥HBase System Architecture
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/*i?iﬁ/(? MapReduce on HBase
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Inputs:

region 0

region 1

Table
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HBaseAdmin } - Database

BaseConfiguration
HTable = Table

HTableDescriptor =% Family

Put
5 Get > Column Qualifier
® Scanner

&




r#EidLE  HBaseConfiguration

Adds HBase configuration files to a <property>
Configuration <name> name
. = new HBaseConfiguration () </name>
. = new HBaseConfiguration (Configuration <value> value
0) </value>
</property>

Inherit from
org.apache.hadoop.conf.Configuration

Return

function args
value
void addResource | (Path file)
void clear ()
String | get (String name)
String | getBoolean (String name, boolean defaultValue )
void set (String name, String value)
void setBoolean (String name, boolean value)
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HBaseAdmin

new HBaseAdmin( HBaseConfiguration conf)

EX:

HBaseAdmin

= new HBaseAdmin(config);

.disableTable (“tablename”);

Return value

function

args

addColumn

(String tableName, HColumnDescriptor column)

checkHBaseAvailab
le

(HBaseConfiguration conf)

createTable

(HTableDescriptor desc)

void deleteTable (byte[] tableName)
deleteColumn (String tableName, String columnName)
enableTable (byte[] tableName)
disableTable (String tableName)

HTableDescriptor[] | listTables §)

void modifyTable (byte[] tableName, HTableDescriptor htd)

IhAanlAaanrn

+tahlAalCvicte
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&y L ALY HTableDescriptor

HTableDescriptor contains the name of an HTable, and its column

families.
. = new HTableDescriptor()
. = new HTableDescriptor(String name)

Constant-values
. org.apache.hadoop.hbase.HTableDescriptor.

HTableDescriptor htd = new HTableDescriptor(tablename);
htd.addFamily ( new HColumnDescriptor (“Family”));

Return value function args

void addFamily (HColumnDescriptor family)
ngqumnDescrlpt removeFamily | (byte[] column)

byte[] getName () = Table name

byte[] getValue (byte[] key) = value

void setValue (String key, String value)




Y FAAAY HColumnDescriptor

An HColumnDescriptor contains information about a column family
. = new HColumnDescriptor(String familyname)

Constant-values
. org.apache.hadoop.hbase.HTableDescriptor.

HTableDescriptor htd = new HTableDescriptor(tablename);
HColumnDescriptor col = new HColumnDescriptor(“content:");
htd.addFamily(col);

Return value function args

byte[] getName () = Family name

byte[] getValue (byte[] key) = value
void setValue (String key, String value)
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HTable

Used to communicate with a single HBase table.
. = new HTable(HBaseConfiguration conf, String tableName)

EX:

HTable table = new HTable (conf, Bytes.toBytes ( tablename ));
ResultScanner scanner = table.getScanner ( family );

Return value function args

void checkAndPut (byte[] row, byte[] family, byte[] qualifier, byte[]
value, Put put)

void close ()

boolean exists (Get get)

Result get (Get get)

byte[][] getEndKeys ()

ResultScanner | getScanner (byte[] family)

Ir—ITabIeDescnpto getTableDescriptor | ()

byte[] getTableName ()

static boolean

isTableEnabled

(HBaseConfiguration conf, String tableName)

void

put

(Put put)
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Used to perform Put operations for a single row.
. = new Put(byte[] row)
. = new Put(byte[] row, RowLock rowLock)

EX:

HTable table = new HTable (conf, Bytes.toBytes ( tablename ));
Put p = new Put ( brow );
p.add (family, qualifier, value);

table.put (p);
Put add (byte[] family, byte[] qualifier, byte[] value)
Put add (byte[] column, long ts, byte[] value)
byte[] getRow ()
RowLock getRowLock ()
long getTimeStamp | ()
boolean ISEmpty ()
Put setTimeStamp | (long timestamp)




Get

Used to perform Get operations on a single row.

= new Get (byte[] row)

= new Get (byte[] row, RowLock rowLock)
EX:

HTable table = new HTable(conf, Bytes.toBytes(tablename));
Get g = new Get(Bytes.toBytes(row));

Get addColumn (byte[] column)

Get addColumn (byte[] family, byte[] qualifier)

Get addColumns (bytel][] columns)

Get addFamily (byte[] family)

TimeRange getTimeRange ()

Get setTimeRange (long minStamp, long maxStamp)
Get setFilter (Filter filter)
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Single row result of a Get or Scan query.

= new Result()

EX:

HTable table = new HTable(conf, Bytes.toBytes(tablename)):;

Get g = new Get(Bytes.toBytes(row));

Result rowResult = table.get(g);

Bytes[] ret = rowResult.getValue( (family + ":"+ column ) );
boolean containsColumn | (byte[] family, byte[] qualifier)
NavigableMap : i, :
<byte[,byte[|> getFamilyMap (byte[] family)
byte[ getValue (byte[] column)
byte[] getValue (byte[] family, byte[] qualifier)
Int Size ()




Scanner

All operations are identical to Get

. Rather than specifying a single row, an optional startRow and
stopRow may be defined.

If rows are not specified, the Scanner will iterate over all

rOWS.
. = new Scan ()
. = new Scan (byte[] startRow, byte[] stopRow)
. = new Scan (byte[] startRow, Filter filter)
Get addColumn (byte[] column)
Get addColumn (byte[] family, byte[] qualifier)
Get addColumns (byte[][] columns)
Get addFamily (byte[] family)
TimeRange |getTimeRange |()
Get setTimeRange | (long minStamp, long maxStamp)
Get setFilter (Filter filter)




/*/hﬁf! Interface ResultScanner

Interface for client-side scanning. Go to HTable to
obtain instances.

EX:

ResultScanner scanner = table.getScanner (Bytes.toBytes(family));
for (Result rowResult : scanner) {
Bytes|] str = rowResult.getValue ( family , column );

}

void close ()
Result |next ()




Example 1: Add Table

<Instruction>

create <table name>, {<family>, ....}

$ hbase shell
> create ‘tablename’, ‘familyl’, ‘family2’,
family3 °

0 row(s) in 4.0810 seconds
> |ist

tablename

1 row(s) in 0.0190 seconds




Example 1: Add Table

__________________________________________________________________________________________________________________________________________

public static void createHBaseTable ( String tablename, String
' familyname ) throws IOException

HBaseConfiguration config = new HBaseConfiguration();
HBaseAdmin admin = new HBaseAdmin(config);
HTableDescriptor htd = new HTableDescriptor( tablename );

HColumnDescriptor col = new
HColumnDescriptor( familyname );

htd.addFamily ( col );

If( admin.tableExists(tablename))
{ return() }
admin.createTable(htd);

I -T __________________________________________________________________________________________________________________________________



{B¥ample 2: Put Data into Column

<Instruction>

4

put ‘tablename’ , ‘row’ , ‘column’ , ‘value’ ,
[ ‘time’ ]

> put 'tablename’,'rowl’, ‘familyl:qual’, 'value'
O row(s) in 0.0030 seconds




X #id@%ample 2: Put Data into Column
<Code>

 static public void putData(String tablename, String row, String
family,

String column, String value) throws IOException {
HBaseConfiguration config = new HBaseConfiguration();
HTable table = new HTable(config, tablename);
byte[] brow = Bytes.toBytes(row);
byte[] bfamily = Bytes.toBytes(family);
byte[] bcolumn = Bytes.toBytes(column);
byte[] bvalue = Bytes.toBytes(value);

Put p = new Put(brow);
p.add(bfamily, bcolumn, bvalue);
table.put(p);

table.close();




®) X #A{/Example 3: Get Column Value

<Instruction>

b

get ‘table name’ , ‘row

> get 'tablename’, 'rowl’
COLUMN CELL

familyl:columnl  timestamp=1265169495385, value=value
1 row(s) in 0.0100 seconds




Strlng getColumn ( String tablename, String row, 5
~ String family, String column ) throws IOException

{

HBaseConfiguration conf = new
HBaseConfiguration();

HTable table;

table = new HTable( conf,
Bytes.toBytes( tablename));

Get g = new Get(Bytes.toBytes(row));
Result rowResult = table.get(qg);

return Bytes.toString( rowResult.getValue ( |
Bytes.toBytes (family + “:” + column)));

oy T :
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<Instruction>

scan ‘table name’

> scan 'tablename’

ROW COLUMN+CELL

rowl column=familyl:columnl, timestamp=1265169415385, value=valuel
row2 column=familyl:.columnl, timestamp=1263534411333, value=value2
row3 column=familyl:.columnl, timestamp=1263645465388, value=value3

row4 column=familyl:columnl, timestamp=1264654615301, value=value4
row5 column=familyl:columnl, timestamp=1265146569567, value=value5
5 row(s) in 0.0100 seconds




A8 xample 4; Scan all Column

:.--ﬁl--f’f--“i'ii ......................... o <Code>.
static void ScanColumn(String tablename, String family, String |

column) throws IOException { |
HBaseConfiguration conf = new HBaseConfiguration();

HTable table = new HTable ( conf,
Bytes.toBytes(tablename));

ResultScanner scanner = table.getScanner( |
Bytes.toBytes(family)); :

inti=1,
for (Result rowResult : scanner) {

byte[] by = rowResult.getValue(
Bytes.toBytes(family),
Bytes.toBytes(column) );

String str = Bytes.toString ( by );
System.out.println("row "+ "IsS "M+ str +M\™);




) Y EALLE Example 5: Delete Table

<Instruction>

disable ‘table name’
drop ‘table name’
> disable 'tablename’
0 row(s) in 6.0890 seconds
> drop 'tablename’
0 row(s) in 0.0090 seconds

0 row(s) in 0.0090 seconds
0 row(s) in 0.0710 seconds
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Example 5: Delete Table

static void drop ( String tablename ) throws
’ OExceptions {

HBaseConfiguration conf = new
HBaseConfiguration();

HBaseAdmin admin = new HBaseAdmin (conf);
If (admin.tableExists(tablename))
{
admin.disableTable(tablename);
admin.deleteTable(tablename);
lelse{ ,
System.out.printin(" [" + tablename+ "] not found!");




Thank you!



