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HBaseConfiguration

® Addg HBase configuration filesto a <property>
Configuration <name> name
¢ =new HBaseConfiguration () </name>
¢ =new HBaseConfiguration (Configuration c) <vaue> value
® ikp </value>
org.apache.hadoop.conf.Configuration </property>
v BE | Sk * Hc
void addResource | (Path file)
void clear ()
String | get (String name)
String | getBoolean (String name, boolean defaultValue)
void set (String name, String value)
d void setBoolean (String name, boolean value)

HBASE
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HBaseAdmin
® HBasei g L1 G
¢ = new HBaseAdmin( HBaseConfiguration conf )

® EX

HBaseAdmin admin = new HBaseAdmin(config);
“admin.disapleTable (“tablename”);

- S B % #c
addColumn (String tableName, HColumnDescriptor column)
checkHBaseAvailable | (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)

boolean tableExists (String tableName)




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. TABLE _DESCRIPTOR_VERSION

O EX:

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

v b i 5

void addFamily (HColumnDescriptor family)

HColumnDescriptor | removeFamily (bytg[] column)

byte|] getName () = Table name

bytel] getValue (byte[] key) = ¥t B keysrwvalue

ql void setValue (String key, String value)

HBASE



HColumnDescriptor

o An HColumnDescriptor contains information about a column family

*

® Constant-values

= new HColumnDescriptor(String familyname)

org.apache.hadoop.hbase.HTableDescriptor. TABLE DESCRIPTOR_VERSION

.
O EX:

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

it & Hic % Hc

byte|] getName () = Family name

bytel] getValue (byte[] key) = #fjskeyrvalue

void setValue (String key, String value)

HBASE
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o EX:

HTable

®  Used to communicate with asingle HBase table.
¢ =new HTable(HBaseConfiguration conf, String tableName)

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

v 18 S e % #ic

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

void close ()

boolean exists (Get get)

Result get (Get get)

byte{][] getEndKeys Q

ResultScanner getScanner (byte[] family)

HTableDescriptor | getTableDescriptor ()

byte(] getTableName ()

static boolean isT ableEnabled (HBaseConfiguration conf, String tableName)

void put (Put put)




Put

®  Usedto perform Put operations for asingle row.

¢ =new Put(byte[] row)
¢ = new Put(byte[] row, RowL ock rowL ock)
o EX:
HTable table = new HTable (conf, Bytes.toBytes ( tablename));
Put p = new Put ( brow );
p.add (family, qudlifier, value);
table.put (p);
Put add (byte[] family, byte[] qualifier, byte[] value)
Put add (byte]] column, long ts, byte[] value)
byte]] getRow 0
RowL ock getRowL ock §)
long getTimeStamp §)
boolean ISEmpty §)
Put setTimeStamp (long timestamp)

1 1./

HBASE
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Get

® Used to perform Get operations on asingle row.
¢ =new Get (byte[] row)
¢ =new Get (byte[] row, RowLock rowL ock)

® 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 (byte[][] columns)

Get addFamily (byte[] family)

TimeRange getTimeRange ()

Get setTimeRange (long minStamp, long maxStamp)
Get setFilter (Filter filter)




Scanner

® All operations are identical to Gét

¢ Rather than specifying asingle row, an optional startRow and stopRow
may be defined.

® If rowsare not specified, the Scanner will iterate over all rows.
¢ =new Scan ()
¢ =new Scan (bytg[] 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)

T
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Result

® Singlerow result of a Get or Scan query.
¢ =new Result()

® FEX

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

Result rowResult = table.get(g);
Byteq[] ret = rowResult.getVaue( (family + ":"+ column) );

boolean containsColumn | (byte[] family, byte]] qualifier)
NavigableM . : .

<§‘yvt'§[],b$t e[a]“i getFamilyMap | (byte[] family)

byte]] getVaue (byte][] column)

byte]] getVaue (byte[] family, byte[] qualifier)
Int Size ()

HBASE
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T 7 .

HBASE

| nter face ResultScanner

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

¢ HTable.getScanner (Bytes.toBytes(family));
EX:

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

}

void close ()
Result | next ()

19



HBase Key/Value 2 3¢

org.apache.hadoop.hbase.KeyValue

getRow(), getFamily(), getQualifier(), getTimestamp(),
and getValue().

The KeyValue blob format inside the byte array is:

<keylength> <val

uelength> <key> <va|ue>J

*  Key et st
<
< column- :
< row- . < column- | < column- <time- | <key-
< row> family- ) .
length > family > qualifier > | stamp> | type>

length >

v

¢ Rowlength & ~ & » Short MAX_SIZE,

\ 4
\ 4

column family length & + & 5= Byte MAX_SIZE,
column qualifier + key length < ’f -]- >% Integer. MAX_SIZE.
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public stetic void createHBaseTable ( String tablename ) throws | OEXxception
-
HTableDescriptor htd = new HTableDescriptor(tablename);
HColumnDescriptor col = new HColumnDescriptor(*content:");
htd.addFamily(col);
HBaseConfiguration config = new HBaseConfiguration();
HBaseAdmin admin = new HBaseAdmin(config);
if (admin.tabl eExists(tablename))
{

admin.disableT able(tablename);

admin.del eteT abl e(tablename);

}
admin.createT able(htd);

23
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static public void putData(String tablename, String row, String family, '
' String column, String value) throws |OException {
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();

25
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;’éf:ﬂj:-_ . Get Column Value
<7Fi;\£%>

_______________________________________________________________________________________________________________________

statlc String getColumn ( String tablename, String row, String family,
String column ) {
HBaseConfiguration conf = new HBaseConfiguration();
String ret ="";
HTable table;
try {
table = new HTable(conf, Bytes.toBytes(tablename));
Get g = new Get(Bytes.toBytes(row));
Result rowResult = table.get(Q);
ret = Bytes.toString(rowResult.getV alue(Bytes.toBytes(family + “:” + column)));

table.close();
} catch (IOException €) {
e.printStack Trace();
}
return ret;
T 7 :
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gj’éf;njm : Scan all Column
<ARVFED>

static void ScanColumn(String tablename, String family, String column) {
HBaseConfiguration conf = new HBaseConfiguration();
HTable table;
try {
table = new HTable(conf, Bytes.toBytes(tablename));
ResultScanner scanner = table.getScanner(Bytes.toBytes(family));
inti=1;
for (Result rowResult : scanner) {
byte[] by = rowResult.getVal ue(
Bytes.toBytes(family), Bytes.toBytes(column) );
String str = Bytes.toString ( by );
System.out.printin("row " +1i + " is\"" + str +"\"");
I++:
}
} catch (I1OException e) {
e.printStack Trace();

HBASE 2 9






, | static void drop ( String tablename) {
| HBaseConfiguration conf = new HBaseConfiguration();
try {

HBaseAdmin admin = new HBaseAdmin(conf);

if (admin.tableExists(tablename))

{
admin.disableT able(tablename);
admin.del eteT abl e(tablename);
System.out.printIn("Droped the table [" + tablename+ "]");
yelse{
System.out.printin(" Table [" + tablename+ "] was not found!");
}
} catch (IOException €) {
e.printStack Trace();

31
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gs’éf;vujﬁ : WordCountHBase

public static class Reduce extends

public class WordCountHBase

{

public static class Map extends
Mapper<LongWritable, Text, Text,
IntWritable>

{

private IntWritablei = new
IntWritable(1);

public void map(LongWritable key, Text
value,Context context) throws
| OException, InterruptedException

{

String §] =
value.toString().trim().split(" *);

for( Stringm: s)
{

context.write(new Text(m), i);

}
}
}

T 7

HBASE

<1>

TableReducer<Text, IntWritable,
NullWritable>

{

public void reduce(Text key,
Iterable<IntWritable> values, Context
context) throws | OException,
InterruptedException

int sum = 0;
for(IntWritablei : values)

{
sum +=i.get();
}
Put put = new
Put(Bytes.toBytes(key.toString()));
put.add(Bytes.toBytes(" content"),

Bytes.toBytes("count"),
Bytes.toBytes(String.valueOf(sum)));

context.write(NullWritable.get(), put);
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HBASE

gjﬁvtﬂ]% : WordCountHBase

public static void createHBaseT able(String

{

tablename)throws |OException

HTableDescriptor htd = new
HTableDescriptor(tablename);

HColumnDescriptor col = new
HColumnDescriptor("content:");

htd.addFamily(col);

HBaseConfiguration config = new
HBaseConfiguration();

HBaseAdmin admin = new
HBaseAdmin(config);

if (admin.tabl eExi sts(tablename))
{
admin.disableT able(tablename);
admin.del eteTabl e(tablename);
}

System.out.println("create new table: " +
tablename);

admin.createT able(htd);

<2>

public static void main(String argg[]) throws Exception

{

String tablename = "wordcount”;
Configuration conf = new Configuration();

conf.set(TableOutputFormat. OUTPUT_TABLE,
tablename);

createHBaseT abl e(tablename);

String input = arg90];

Job job = new Job(conf, "WordCount table with " + input);
job.setJarByClass(WordCountHBase.class);
job.setNumReduceT asks(3);

job.setM apperClass(Map.class);
job.setReducerClass(Reduce.class);
job.setMapOutputK eyClass(Text.class);
job.setMapOutputV alueClass(IntWritabl e.class);
job.setInputFormatClass(TextInputFormat.class);
job.setOutputFormatClass(Tabl eOutputFormat.class);
FilelnputFormat.addinputPath(job, new Path(input));
System.exit(job.waitForCompletion(true) 70:1);

35
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T 7

HBASE

A

¥

A

public class LoadHBaseM apper {
public static class HtM ap extends

TableMapper<Text, Text> {

public void

1

map(l mmutableBytesWritable
key, Result value,

Context context) throws
| OEXxception,
InterruptedException {
String res =
Bytes.toString(value.getVal ug(
Bytes.toBytes("Detail"),

Bytes.toBytes("Name")));

context.write(new
Text(key.toString()), new
Text(res));

» =  LoadHBaseM apper

<1>

public static class HtReduce extends

Reducer<Text, Text, Text, Text> {

public void reduce(Text key, Iterable<Text>

1}

values, Context context)

throws | OException,
| nterruptedException {

String str = new String(""');
Text final _key = new Text(key);
Text final_value = new Text();
for (Text tmp : values) {

str += tmp.toString(); }
final_value.set(str);
context.write(final_key, final _value);

38
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public static void main(String argg[]) throws
Exception {

String input = arg90];

String tablename = "tsmc";

Configuration conf = new Configuration();

Job job = new Job(conf, tablename + " hbase
datato hdfs");

job.setJarByClass(L oadHBaseM apper.class);
TableMapReduceUtil.initTableMapperJob

(tablename, myScan,
HtMap.class, Text.class, Text.class,
job);

job.setM apperClass(HtM ap.class);

T 7

HBASE

#= 5= : LoadHBaseMapper

<2>

job.setReducerClass(HtReduce.class);

job.setM apOutputK eyClass(Text.class);

job.setM apOutputV alueClass(Text.class);

job.setlnputFormatClass(Tabl el nputFormat.clas
s);

job.setOutputFormatClass(TextOutputFormat.c
|ass);

job.setOutputK eyClass(Text.class);

job.setOutputV alueClass(Text.class);

FileOutputFormat.setOutputPath(job, new
Path(input));

System.exit(job.waitForCompletion(true) ? 0 :
1);
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1. Transactional HBase

® |ndexed Table = Secondary Index = Transactional
HBase

® xR Atabledp iui ¥y — sktable s it key 7
e s ?lj%f}:}’ik 7 o) ?

Primary Table Indexed Table
hame price | description J) name price | description
1 | apple 10 XX 2 | orig 5 000
2 | orig 5 000 4 | tomato 8 uu
banana | 15 VVWV 1 | apple 10 XX
. 4 | tomato 8 uu 3 | banana 15 VYWV

HBASE
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LIERXRZT

7 t $HBASE_INSTALL_DIR/conf/hbase-site. xml #§ R
HAv e PR

<property>
<name>hbase.regionserver.class</name>
<value>org.apache.hadoop.hbase.ipc.IndexedRegionl nterface</value>
</property>
<property>
<name>hbase.regionserver.impl</name>
<value>
org.apache.hadoop.hbase.regionserver.tableindexed.| ndexedRegionServer
</vaue>
</property>

43
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HBASE

la EX: &~ B R 73 i able # 4
IndexedTabIe

....................................................................................................................................................

publ Ic void addSecondaryl ndexToExistingTable(String
TableName,

String Index| D, String IndexColumn) throws
| OEXception {

HBaseConfiguration conf = new HBaseConfiguration(); :

conf.addResource(new Path(*'/opt/hbase/conf/hbase-
sitexml™));

IndexedTableAdmin admin = null;
admin = new IndexedTableAdmin(conf);

admin.addIndex(Bytes.toBytes(TableName), new
| ndexSpecification(

IndexID, Bytes.toBytes(IndexColumn)));

44
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2 - BRrenTable =
IndexedTabIe

publlc void createT ableWithSecondarylndexes(String TableName,
String IndexColumn) throws |OException {
HBaseConfiguration conf = new HBaseConfiguration();
conf.addResource(new Path("/opt/hbase/conf/hbase-site. xml"));
HTableDescriptor desc = new HTableDescriptor(TableName);
desc.addFamily(new HColumnDescriptor(“Familyl1"));

|ndexedTableDescriptor |dxdesc = new
| ndexedTableDescriptor(desc);

| dxdesc.addIndex(new IndexSpecification(lndexColumn, Bytes

toBytes(" Familyl :" + IndexColumn)));
IndexedTableAdmin admin = new IndexedTableAdmin(conf);
admin.createl ndexedT able(l dxdesc);

45
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Conclusions
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Questions
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