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. Stamp | “content:”
Table, Family »
16

. com.chn.www “<html>...”
. “<html>...”
O Columr?, Qualifier
. ROW’ TlmeStamp’ com.cnn.www t9. “an.clwgr:cnnsi. “CNN”
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. Ce”’ LOCk / S;ec:rr:::\or:my.loc ykeeke
Column Column (Family)
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“content:”
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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
HBASE




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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| 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 ()

23



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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HBASE

i) - : A7 Table
l & <Gp 4

create<# %>, {<family>,....}

$ hbase shell
> create ‘tablename’, ‘familyl’, ‘family2', ‘family3°
0 row(s) in 4.0810 seconds

> st
tablename
1 row(s) in 0.0190 seconds

26



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

{

HTableDescriptor htd = new HTableDescriptor( tablename ); |
HColumnDescriptor col = new HColumnDescriptor( familyname);
htd.addFamily ( col ); \
HBaseConfiguration config = new HBaseConfiguration();
HBaseAdmin admin = new HBaseAdmin(config);
If(admin.tableExists(tablename))

{ retun() }

admin.createT able(htd);



v I Put"g‘?h‘:ﬂ-@Columgg N
F]?

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

HBASE
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statlc public void putData(Strlng tabl ename, Strlng row, String family,

________

String column, String value) throws | OException {
HBaseConfiguration config = new HBaseConfiguration();
HTable table = new HTable(config, tablename);
byteg[] 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();




AR

g5 = ¢ Get Column Value
<F 4>

get‘%t\' ’?’,‘Z’"J,

> get 'tablename’, 'rowl’
COLUMN CEL

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

T 7 .
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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(g);

ret = Bytes.toString(rowResult.getV alug(Bytes.toBytes(family + “: +
column)));

table.close();
} catch (IOException €) {
e.printStack Trace(); }
return ret;



= 5w ¢ Scan all Column
<F 4>

> 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

32



%’éf)’vdl : Scan all Column <>

- 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.getVaue(
Bytes.toBytes(family), Bytes.toBytes(column) );

String str = Bytes.toString ( by );
System.out.printin(*row " +i + " is\"" + str +"\"");
I++;
}
} catch (IOException €) {
e.printStackTrace(); '}

; L]
= R A e e e e e m e m e m e — m e ———————
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disable ‘ £

t -
x
dgop 4 -

<3

o
F]\

> disable 'tablename

O row(s) in 6.0890 seconds
> drop 'tablename

O row(s) in 0.0090 seconds
O row(s) in 0.0090 seconds
O row(s) in 0.0710 seconds

>

34



___________________________ ‘%;f}dir : 'PIIJKp:F{t%}"i N <D

. S i el i R RS

HBaseConfiguration conf = new HBaseConfiguration();
try {
HBaseAdmin admin = new HBaseAdmin(conf);
If (admin.tableExists(tablename))
{
admin.disabl eT abl e(tablename);
admin.del eteT abl e(tablename);
yelsef
System.out.printin("Table [" + tablename+ "] was not
found!"); }

} catch (IOException e) {
e.printStackTrace(); }

B i A e e o — e e e e e e e e e e e
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v

#= 5~ : WordCountHBase

B
B AR \I%ﬁ—s-ﬂis?l Foif e x poanF B B0 i et
P 8- % & wHTablep
2
el A7 5V 3F 17 A hadoop 0.20 & 5 b > #* (4 2)en x4 » hbasefdicfs > Bt BN B S
= XX.jar
=5
$ hbase shell
> scan ‘wordcount'
ROW COLUMN+CELL
am column=content:count, timestamp=1264406245488, value=1
chen column=content:count, timestamp=1264406245488, value=1
hi, column=content:count, timestamp=1264406245488, value=2
...... (v%)
yER E‘,
1. fhdfs + K iRAE % cnps s 5 "user/$Y OUR_NAME/input”
FA R AT Lbhdfs_P AL AR o PP F R AR R R E AT LT
2. EH ot 4238 B 7 5% % 2 fhbasesrwordcount F L &
1427 7 22 %>+ ¢ http://blog.ring.idv.tw/comment.ser?=337
2.hbase :# i* mapreduce 4z.;¢ 1 ;3 %3 >t ! http://wiki.apache.org/hadoop/Hbase/M apReduce
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------------------------------------------------------------

| | public static class Reduce extends

' public class WordCountHBase

{

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

private IntWritable i = new
IntWritable(1);

value,Context context) throws
| OException, InterruptedException

{

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

for( Stringm : s)
{

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

public void reduce(Text key,

public void map(LongWritable key, Text

TableReducer<Text, IntWritable,
NullWritable>

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);



. public static void createHBaseTable(String

{

_____________________________________________________________________________________________________________________

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

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 eExists(tablename))
{

admin.disableTable(tablename);

admin.del eteT able(tablename);
}

System.out.printIn("create new table: " +

tablename);
admin.createTable(htd);

{

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

conf.set(TableOutputFormat.OUTPUT_TABLE,
tablename);

createHBaseT able(tablename);

String input = argg[0];

Job job = new Job(conf, "WordCount " + input);
job.setJar ByClass(WordCountHBase.class);
job.setNumReduceT asks(3);

job.setM apper Class(M ap.class);

job.setReducer Class(Reduce.class);

job.setM apOutputK eyClass(T ext.class);

job.setM apOutputValueClass(l ntWritable.class);

job.setl nputFormatClass(T extl nputFor mat.class);
job.setOutputFor matClass(TableOutputFor mat.class);

Filel nputFor mat.addl nputPath(job, new Path(input));
System.exit(job.waitFor Completion(true)?0:1);
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________________________________________________________________________________________________________________________________________

public class L oadHBaseM apper { publlc static class HtReduce extends
IOUb”C_I_S;g[IiC I\/(|:|888 Ht¥ap e1>_<tends 5 i Reducer<Text, Text, Text, Text>{
sublic voide apper<Text, Text> 1 publlc void reduce(Text key, Iterable<Text>
map(ImmutableBytesWritable values, Context contex) |
key, Result value, § throws |OException,

§ Context context) throws § | nterruptedException {

| | OException, : : _ Ly,

| | nterruptedException { String str = new String(™);

String res = | Text final_key = new Text(key);
Bytes.toString(value.getVa ue(Byt Text fina_value = new Text():;
estoByte("Detall), for (Text tmp : values) {
Bytes.toBytes("Name"))); str += tmp.toString(); }
context.write(new final_value.set(str); |
$gﬁglr<g;.)t_08trl ng0). new context.write(final_key, final_value);
3 3y



| job.setReducerClass (HtReduce.class); |
| job.setMapOutputK eyClass (Text.class); |
: job.setMapOutputValueClass '

. public static void main(String arggy[|)

§ throws Exception {

String input = arg9 0];

String tablename = "tsmc";

Configuration conf = new

Configuration();

: Job job = new Job (conf, tablename +

g " hbase data to hdfs');

. job.setJarByClass

g (LoadHBaseM apper.class);

 TableMapReduceUtil.

f INitTableMapperJob

 (tablename, myScan,

| HtMap.class, Text.class,
Text.class, job);

job.setMapperClass (HtMap.class);

_________________________________________________________________

(Text.class);

job.setlnputFormatClass (

Tablel nputFormat.class);

job.setOutputFormatClass (

TextOutputFormat.class);

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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1.1 Transactional HBase

Z A4 $HBASE_INSTALL_DIR/conf/hbase-site. xml #%p
e LI N

<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>
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IndexedTabIe

publ Ic void addSecondarylndexToExistingTable

(String TableName, String IndexI D, String IndexColumn)
throws |OException {

HBaseConfiguration conf = new HBaseConfiguration();

conf.addResource(new Path(*/opt/hbase/conf/hbase-site.xml™));

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

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

Index|D, Bytes.toBytes(IndexColumn)));



H
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X
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> - BTl able s+
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(“Familyl"));

IndexedTableDescriptor |dxdesc = new
|ndexedTableDescriptor(desc);

| dxdesc.addIndex(new IndexSpecification(IndexColumn, Bytes

toBytes(" Familyl " + IndexColumn)));
IndexedTableAdmin admin = new | ndexedTableAdmin(conf);
admin.createl ndexedT abl e(l dxdesc);

___________________________________________________________________________________________________________________________________
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2. Thrift

® o Facebook #1F %
® RS AT T
@ n¥ u* xiw Thrift 3 247557 k3P

HBase
¢ PHP
¢ Pel
¢ C++
¢ Python
4

| . 7 —— e 48




HBASE

2.1 Thrift PHP Example

® |[nsert datainto HBase by PHP thrift client

" $mutations = array/(

" new Mutation( array(
‘column’ => 'entry:num’,
'value' => array('a,'b','c')

) ) )

" $client->mutateRow( $t, $row, $mutations );

49



NLCHL /

i

= R g

B B e5 ] R * 2 50 ¢
ﬁ_t.)(\‘;%

MEAENEBEXREEASTE

NATIONAL CENTER FOR HIGH-PERFORMANCE COMPUTING

ER7a = ERzAZS B S TEI DI




T

HBASE

TSMCR fo B 3 |

® i¥3R
& TSMCrn% 1013 F#-F 5k » TV B B 1
7 2008 A

® ¥ & P'} B i
¢ ~“HEFHR -FFEFEH > FRATEYL
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Bk P P wgor AR R ERTOMCR B> & 8] 5

% 1 % #GunLong » &8 478 ¥ § 3 <20, 40, 30, 50>

% 2% PESing, &7 178 H i 5 <50>

# 3% ehSunDon, &7 278 H i % <40, 30>

¥ 4% ehStarBucks, &3 378 H i % <50, 50, 20>

Detal Products Turnover
Name |Locate| P1 | P2 | P3| P4
T01|GunLong| 01 | 20|40 | 30 | 30
T02| ESIng | 02 | 50
TO3| SunDon | 03 |40 | 30

{TO4|StarBucks| 04 | 50| 50 | 20
h —— — — : 92




laz: > s~ 45HTable

\I

 public void createHBaseTable(String tablename, String[] family)

y
. HBaseConfiguration config = new HBaseConfiguration();
' HBaseAdmin admin = new HBaseAdmi n(config);

if (admin.tableExists(tablename)) {

E}else{

throws | OException {

HTableDescriptor htd = new HTableDescriptor(tablename);
' for (String fa: family) {

htd.addFamily(new HColumnDescriptor(fa));

System.out.printin("Table: " + tablename + "Existed.");

System.out.printIn("create new table: " + tablename);
admin.createT able(htd);

}

}

_____________________________________________________________________________________________________

<AZFEED>

_____________________________________________________________________________________________________________________



Table: TSMC

laiite %

Family

Detall

Products

Turnover

Qualifier

Rowl

value

ROwW?2

ROw3

T 7 .

HBASE
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1b * 4= 24 T =~ HTable

I L A {AENH>
- void loadFile2HBase(String file_in, String table_name) throws |OException { ;
' BufferedReader fi = new BufferedReader(
new FileReader(new File(file in))); |
- String line;
while ((line =fi.readLing()) != null) { §
String[] st = line.split(":"):
| int length = str.length:; i
PutData.putData(table _name, str[0].trim(), "Detail", "Name", str[1]
| trim());
PutData.putData(table name, str[0].trim(), "Detail", "L ocate", §
| str[2].trim());
for (inti = 3; i < length: i++) { §
| PutData.putData(table _name, str[0], "Products’, "P"' + (i - 2),
strli]):
)
| System.out.printin(); g
3
 fi.close(); g
1} . 55
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Detall Products Turnover

Name |Locate P1 | P2 | P3| P4

TO1 |GunLong| 01 |20|40| 30|50

T02| ESIng | 02|50

TO3 | SunDon | 03 {40 | 30

TO4 |StarBucks| 04 | 50| 50 | 20

HBASE
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HBASE

1.

%’%ﬁ%lﬂ!.%%

create new table: tsmc

Put data
Put data
Put data
Put data
Put data
Put data

Put data
Put data
Put data

Put data
Put data
Put data
Put data

Put data
Put data
Put data
Put data
Put data

" GunLong" to Table: tsmc's Detail:Name
" 01" to Table: tsmc's Detail:L ocate

" 20" to Table: tsmc's Products.P1

" 40" to Table: tsmc's Products. P2

" 30" to Table: tsmc's Products: P3

:"50" to Table: tsmc's Products.P4

" Esing" to Table: tsmc's Detail:Name
" 02" to Table: tsmc's Detail:L ocate
" 50" to Table: tsmc's Products; P1

" SunDon" to Table: tsmc's Detail:Name
:" 03" to Table: tsmc's Detail:L ocate

" 40" to Table: tsmc's Products: P1

:" 30" to Table: tsmc's Products. P2

" Star Bucks' to Table: tsmc's Detail:Name
" 04" to Table: tsmc's Detail:L ocate

" 50" to Table: tsmc's Products.P1

:"50" to Table: tsmc's Products. P2

" 20" to Table: tsmc's Products. P3

o1



T 7 .

HBASE

235 H ' X B R

® G+ PR ch kSR

AR bR AR
N Ar
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= \:‘:’;’I? '-’T’/)j P =X ¥

8 ={s8 ~HBase
4 Turnover:Pl,PZ,P3,P4

HRLE =

waue: TO1:P1:xx
jazz: TO1:P2:xxX
llaaTOL: P3:xxxx
hung: T02:P1:xX
llaT04:P1:xxxX
lla T 04: P1:xxxX
hung: T04:P3:xX
hung: T04:P2:xX
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2. * Hadoop =M ap Reduce:d & T
<map #%.3"7&> :J} ‘a‘ % » HTable <reduceﬁis\£%>

________________________________________________________________

publlc static class HtReduce extends

publlc class TSM C2Count {
publlc static class HtMap extends

Mapper<LongWritable, Text,
Text, IntWritable> {

| private IntWritable one = new
' IntWritable(1);

public void map(LongWritable key, Text
value, Context context)

throws |OEXxception,
InterruptedException {

String 9] =
value.toString().trim().split(":");
/I xxx:T01:P4:0000 => TO1@P4
String str = g[1] +"@" + §2];
context.write(new Text(str), one);

______________________________________________________________

TableReducer<Text, IntWritable,
LongWritable> {

publ ic void reduce(Text key, Iterable<IntWritable>

values,

Context context) throws | OException,
InterruptedException {

int sum=0;

for (IntWritablei : values) sum +=i.get();
String[] str = (key.toString()).split(" @");
byte{] row = (str[0]).getBytes();

byte[] family = Bytes.toBytes(" Turnover");
byte[] qualifier = (str[1]).getBytes();
byte[] summary =
Bytes.toBytes(String.valueOf(sum));

Put put = new Put(row);

put.add(family, qualifier, summary );
context.write(new LongWritable(), put);



2. * Hadoop=M ap Reducei&d

HTable

< Main #23;\%%>

, publlc static void main(String argg[]) throws Exception {
' String input = "income”;

String tablename = "tsmc";

Configuration conf = new Configuration();
conf.set(TableOutputFormat. OUTPUT _TABLE, tablename);
Job job = new Job(conf, "Count to tsmc");
job.setJarByClass(TSMC2Count.class);

| job.setMapperClass(HtMap.class);
job.setReducerClass(HtReduce.class);
 job.setMapOutputK eyClass(Text.class);

' job.setMapOutputV al ueClass(IntWritable.class);

| job.setInputFormatClass(TextlnputFormat.class);
job.setOutputFormatClass( T ableOutputFormat.class);

' FilelnputFormat.addl nputPath(job, new Path(input));

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

60
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Detall Products Turnover
Name |Locatq P1 | P2 P3| P4 | Pl |P2| P3| P4
T01|{GunLong| 01 {20/40,30(50| 1| 1|11
T02| ESIng | 02 |50 2
TO3 | SunDon | 03 [ 40| 30 3
TO4 | StarBucks| 04 | 50 | 50 | 20 2 1|1

HBASE
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T 7,

HBASE

> scan 'tsmc'
ROW
TO01
TO01
TO01
TO01
TO1
TO1
TO1
TO01
TO01
TO01
T02
T02
T02
T02
T03
T03
TO03
T03
T03
TO4
TO4
T04
T04
T04
TO4
TO4
TO4

COLUMN+CELL
column=Detail:L ocate, timestamp=1265184360616, value=01
column=Detail:Name, timestamp=1265184360548, value=GunL ong
column=Products:P1, timestamp=1265184360694, value=20
column=Products: P2, timestamp=1265184360758, value=40
column=Products: P3, timestamp=1265184360815, value=30
column=Products: P4, timestamp=1265184360866, value=50
column=Turnover:P1l, timestamp=1265187021528, value=1
column=Turnover:P2, timestamp=1265187021528, value=1
column=Turnover:P3, timestamp=1265187021528, value=1
column=Turnover : P4, timestamp=1265187021528, value=1
column=Detail:L ocate, timestamp=1265184360951, value=02
column=Detail:Name, timestamp=1265184360910, value=Esing
column=Products: P1, timestamp=1265184361051, value=50
column=Turnover:P1l, timestamp=1265187021528, value=2
column=Detail:L ocate, timestamp=1265184361124, value=03
column=Detail:Name, timestamp=1265184361098, value=SunDon
column=Products:P1, timestamp=1265184361189, value=40
column=Products: P2, timestamp=1265184361259, value=30
column=Turnover:P1, timestamp=1265187021529, value=3
column=Detail:L ocate, timestamp=1265184361311, value=04
column=Detail:Name, timestamp=1265184361287, value=Star Bucks
column=Products:P1, timestamp=1265184361343, value=50
column=Products: P2, timestamp=1265184361386, value=50
column=Products:P3, timestamp=1265184361422, value=20
column=Turnover:P1l, timestamp=1265187021529, value=2
column=Turnover: P2, timestamp=1265187021529, value=1
column=Turnover :P3, timestamp=1265187021529, value=1

4 row(s) in 0.0310 seconds
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3. Hadoop %*: /%zb"’ﬁi;j % 5 HBase

<map #%;\5> <reduce#%.;\ 75>

_______________________________________________________________________________________________________________________________________

' public class TSMC3CalculateMR { pubIIC static class HtReduce extends
public static class HtM ap extends TableM apper <Text, Text> { i ; TableReducer<Text, Text,
' public void map(ImmutableBytesWritable key, Result value, ! Text>{
Context context) throws | OException, | nterruptedException { i public void reduce(Text key,
. String row = Bytes.toString(value.getValue(Bytes.toBytes(" Detail"), ! [terable<Text> values,
Bytes.toBytes(" L ocate" ))); N Context context)
intsum =0; throws | OEXxception,
 for (inti=0;i<4;i++){ L InterruptedException{
| String v = Bytes.toString(value.getValue(Bytes . | String sum=""
) toBytes(" Products"), BytestoBytes(" P" + (i + for (Text i : val u$) {
String ¢ = Bytes.toString(value.getValue(Bytes o sum += i.toString();
toBytes(" Turnover"), BytestoBytes("P" + (i + }
))); © | Put put = new
if (v!=null){ » Put(Bytes.toBytes(key.toStri
if(c==null) c="0"; L ng()));
System.err.printin(* p=" +v); | | put.add(Bytes.toBytes(" Turnover"),
System.err.printin(" c=" + c); N Bytes.toBytes("Sum"), Bytes
sum += I nteger .parsel nt(v) * Integer.par sel nt(c); toBytes(sum)); ‘

System.err.printin("* T" +row +":" +"p[" +i+"]*" +"["
+i+"]=>"+v+"F +c+"+=" Do

| +um); ) B
. context.write(new Text(" T" + row), new Text(String.valueOf(sum))); }} L }

| | context.write(new Text(), put);



3. Hadoop 1/1%72'?@?] % 5 HBase

< Main #23:%7%>

public static void main(String argg[]) throws Job job = new Job(conf, "Calculating ");
Exception { | job.setJarByClass(TSMC3CalculateMR .class);

String tablename = "tsmc"; ! job.setMapperClass(HtMap.class);

; Scan myScan = new Scan(); 1 job.setReducerClass(HtReduce.class);

myScan.addColumn("Detail:L ocate”.getBytes()); job.setM apOutputK ey Class(Text.class);

: myScan.addColumn("Products:P1".getBytes()); ! job.setMapOutputV al ueClass(Text.class);

: myScan.addColumn("Products:P2".getBytes()); i job.setlnputFormatClass(TablelnputFormat.class); |
: myScan.addColumn("Products:P3".getBytes()); ! job.setOutputFormatClass(TableOutputFormat.class !

" myScan.addColumn(" Products: P4".getBytes()): );

myScan.addColumn(" Turnover:P1".getBytes()); | TableM apReduceUtil.initTableM apperJob(tablena
| myScan.addColumn("Turnover:P2" getBytes()); ! me, myScan, HtMap.class,

| myScan.addColumn(" Turnover:P3" getBytes()); ! Text.class, Text.class, job);

i mySCanaddCdumn("TurnoverP4"getBytes())’ ii TableM apReduceUtIIInItTabIeReducerJOb(tablena

. Configuration conf = new Configuration(); i me, HtReduce.class, job);
! 1+ System.exit(job.waitForCompletion(true) 70 : 1);



T 7

HBASE

> scan ‘tsmce’
ROW
T01
T01
T01
T01
T01
T01
T01
T01
T01
T01
T01
T02
T02
T02
T02
T02
T03
T03
T03
T03
T03
T03
T04
T04
TO4
TO4
TO4
TO4
T04
T04
T04

COLUMN+CELL
column=Detail:L ocate, timestamp=1265184360616, value=01
column=Detail:Name, timestamp=1265184360548, value=GunL ong
column=Products:P1, timestamp=1265184360694, value=20
column=Products: P2, timestamp=1265184360758, value=40
column=Products: P3, timestamp=1265184360815, value=30
column=Products: P4, timestamp=1265184360866, value=50
column=Turnover:P1, timestamp=1265187021528, value=1
column=Turnover:P2, timestamp=1265187021528, value=1
column=Turnover:P3, timestamp=1265187021528, value=1
column=Turnover:P4, timestamp=1265187021528, value=1
column=Turnover:sum, timestamp=1265190421993, value=140
column=Detail:L ocate, timestamp=1265184360951, value=02
column=Detail:Name, timestamp=1265184360910, value=Esing
column=Products: P1, timestamp=1265184361051, value=50
column=Turnover:P1, timestamp=1265187021528, value=2
column=Turnover:sum, timestamp=1265190421993, value=100
column=Detail:L ocate, timestamp=1265184361124, value=03
column=Detail:Name, timestamp=1265184361098, value=SunDon
column=Products: P1, timestamp=1265184361189, value=40
column=Products: P2, timestamp=1265184361259, value=30
column=Turnover:Pl, timestamp=1265187021529, value=3
column=Turnover:sum, timestamp=1265190421993, value=120
column=Detail:L ocate, timestamp=1265184361311, value=04
column=Detail:Name, timestamp=1265184361287, value=Star Bucks
column=Products: P1, timestamp=1265184361343, value=50
column=Products: P2, timestamp=1265184361386, value=50
column=Products:P3, timestamp=1265184361422, value=20
column=Turnover:P1, timestamp=1265187021529, value=2
column=Turnover:P2, timestamp=1265187021529, value=1
column=Turnover:P3, timestamp=1265187021529, value=1
column=Turnover:sum, timestamp=1265190421993, value=170

4 row(s) in 0.0460 seconds
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3R
Detall Products Turnover

Name  |Locatel P1|P2|P3|P4|P1 P3| P4| Sum

TO1| GunLong | 01 {20{40(30|50] 1 11| 140

T02| ESIng | 02 |50 2 100

TO3| SunDon | 03 (40|30 3 210

TO4| StarBucks| 04 |50|50|20 4 4 480

HBASE
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4.a:% * |Indexed Table

. public class TSMC4SortTurnover {

public void addindexToTurnover(String OriTable, String IndexID,

String OriColumn) throws |OException {

HBaseConfiguration conf = new HBaseConfiguration();
conf.addResource(new Path("/opt/hbase/conf/hbase-site.xml™));
IndexedTableAdmin admin = new IndexedTableAdmin(conf);
admin.addIndex(Bytes.toBytes(OriTable), new IndexSpecification(IndexI D,
Bytes.toBytes(OriColumn)));

1
public static void main(String[] args) throws | OException {
. TSMC4SortTurnover tt = new TSMC4SortTurnover ();
tt.addindexToTurnover("tsmc”, "Sum", "Turnover:Sum");
 tt.readSortedV al Greater("' 130");

By



4.a lndexed Table ’7 2%

ROW
100T 02
100T 02
120T03
120703
140T01
140T01
170T04
1/0T04

> gcan 'tsme-Sum'

4 row(s) in 0.0140 seconds

COLUMN+CELL

column=Turnover:Sum, timestamp=1265190782127, value=100
column=__INDEX __:ROW, timestamp=1265190782127, value=T 02
column=Turnover:Sum, timestamp=1265190782128, value=120
column=__INDEX __:ROW, timestamp=1265190782128, value=T 03
column=Turnover:Sum, timestamp=1265190782126, value=140
column=__INDEX __:ROW, timestamp=1265190782126, value=T 01
column=Turnover:Sum, timestamp=1265190782129, value=170
column=__INDEX _:ROW, timestamp=1265190782129, value=T 04

T 7,

HBASE
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________________________________________________________________________________________________________________________________________

public void readSortedV a Greater(String filter vaI) . byte[][] baseColumns = new byte[][] { column_1,

| throws |OException { ; 5 column_2};

HBaseConfiguration conf = new IndexedTable table = new IndexedTable(conf,
HBaseConfiguration(); ¥ Bytes.toBytes(tablename));

- conf.addResource(new " ResultScanner scanner =

| Path("'/opt/hbase/conf/hbase-site.xmi™)); i table.getlndexedScanner(index|d,

" // the id of the index to use indexStartRow,

" String tablename = "tsmc"; indexStopRow, indexColumns,

String indexId = " Sum" 3 indexFilter, baseColumns);
bytef] column 1 = ’ for (Result rowResult ; scanner) {
Bytes.toBytes(" Turnover:Sum"); String sum = |
' byte{] column_2 = Bytes.toBytes(" Detail:Name"); ¥ Bytes.toString(rowResult.getValue(column_1)

byte[] indexStartRow =

. String name = |
| : HConstants EMPTY _START_ROW; ¥ Bytes.toString(rowResult.getValue(column_2)
" byte[] indexStopRow = null; ¥ |
- byte{][] indexColumns = null; System.out.println(name + " 'sturnover is" +
. SingleColumnV alueFilter indexFilter = new ¥ sum+" $.");

SingleColumnV alueFilter(Bytes ¥ }
toBytes("Turnover"), table.close():

Bytes.toBytes("Sum"), ¥ )
CompareFilter.CompareOp.GREATER_OR !

_EQUAL, Bytes.toBytes(filter_val)); e — .

___________________________________________________________________



HBASE

GunLong 'sturnover is140 $.
StarBucks'sturnover is170 $.
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HBASE

M otivation
® Map Reduceisvery powerful,
® Dut:

¢ — |t requiresaJavaprogrammer.

¢ — User hasto re-invent common
¢ functionality (join, filter, etc.)

15



T 7 .

HBASE

Pig Latin

® Pigprovidesahigher level language, Pig Latin,
that:
® |ncreases productivity. In one test

¢ 10Ilinesof Pig Latin~ 200 lines of Java.

¢ What took 4 hoursto writein Javatook 15 minutesin
Pig Latin.

® Opens the system to non-Java programmers.

® Provides common operations like join, group,
filter, sort.
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HBASE

Why a new Language ?

Pig Latin is adataflow language rather
than procedural or declarative.

User code and existing binaries can be
Included almost anywhere.

Metadata not required, but used when
avallable.

Support for nested types.
Operates on filesin HDFS.

1T



How It works

Pig Latin
A = LOAD '‘myfile’
A8 (x, y, z): ’
B = FET-EER A b‘_? X > ﬂ; pig‘jar_
C = GROUP B BY x; )
D = FOREACH A GENERATE *parses Execution Plan
%, COUNT(E):; «checks Map;
STORE D INTO ‘output’; -upti.mizes Filter
*plans execution
submits jar Reduce:
to Hadoop Count

*monitors job progress




HBASE

Branch mark

® Rdease(0.20isat 1.6x MR

® Run date: January 4, 2010, run against 0.6
branch as of that day, Almost be 1.03 x
MR

79



T 7 .

HBASE

Example

® | et’scount the number of times each user

'log = LOAD ‘excite-small.log’

' AS (user, timestamp, query);

grpd = GROUP log BY user;

. cntd = FOREACH grpd GENERATE group, COUNT(log);
' STORE cntd INTO “output’;

B e e e s e e e e e e s s e e S S e e S S e e S R R R S S e e S R R R S S e e e S R R S S e e e e e e S S e e e

——————————————————————————————————————
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M ore Comments

What it does

HBASE

Pig Command
load Read data from file system.
store Write data to file system.
foreach Apply expression to each record and output one or more
records.
filter Apply predicate and remove records that do not return true.
group/cogroup Collect records with the same key from one or more inputs.
join Join two or more inputs based on a key.
order Sort records based on a key.
distinct Remove duplicate records.
union Merge two data sets.
split Split data into 2 or more sets, based on filter conditions.
stream Send all records through a user provided binary.
dump Write output to stdout.
limit Limit the number of records.
il
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HBASE

Conclusions

Opens up the power of Map Reduce.

Provides common data processing
operations.

Supports rapid iteration of adhoc queries.

82



HEASE
2.
His &%
i

. Background
H Ive Hive Applications

4 Example

Usages

\ Conclusions

MEAENEBEXREEASTE

/_‘. REE o .
Nccﬂr/ &= RAAREEA ST S PNy

NATIONAL CENTER FOR HIGH-PERFORMANCE COMPUTING




e —
Background

Started at Facebook
Data was collected by nightly cron jobs into Oracle DB
“ETL” via hand-coded python

Grew from 10s of GBs (2006) to 1 TB/day new data
(2007), now 10x that.

Data colls=cton ssrver Oiracle Doatabhrase '84”



HBASE

Hive Applications

Log processing
Text mining
Document indexing

Customer-facing business intelligence
(e.g., Google Analytics)

Predictive modeling, hypothesis testing
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Examples
® |oad
¢ hive> LOAD DATA INPATH “shakespeare freq”
INTO TABLE shakespeare;
® select
¢ hive> SELECT * FROM shakespeare LIMIT 10;
® |oin
¢ hive> INSERT OVERWRITE TABLE merged
SELECT s.word, s.freg, k.freq FROM shakespeare

s JOIN kjv k ON (s.word = k.word) WHERE s.freq
>= 1 AND k.freq >= 1,

86
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T 7 .

HBASE

Usages

Creating Tables

Browsing Tables and
Partitions

Loading Data

Simple Query

Partition Based Query
Joins

Aqggregations

Multi Table/File Inserts
Inserting into local files

Sampling

Union all

Array Operations
Map Operations

Custom map/reduce
SCripts

Co groups
Altering Tables

Dropping Tables and
Partitions
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HBASE

Conclusions

Supports rapid iteration of ad-hoc queries

Can perform complex joins with minimal
code

Scales to handle much more data than
many similar systems
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Workspace Launcher

Select a workspace

Eclipse SDK stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

{ Workspace: |/home/waue/workspace || Browse..

@ Use this as the default and do not ask again




' Project Explorer 3 =0 |

S & &

- 8 % 0-Q- | & # G-

d
I._? -“:r 3 ‘ EP “ NEW WII'FdDW
| New Editor

Window -
Open Perspective

- Other

File Edit Source Refactor
=i Fr O Q-
& s Tolis

Java - Eclipse SDK

Navigate Search Project Run Window

| & & @~ | ™ -
Open Perspective

(B cvs Repository Exploring
= Debug

&) java (default)

=4 Java Browsing

ted java Type Hierarchy

A Map/Reduce

<= Plug-in Development

[T Resource

£ Team Synchronizing

5

oK | | Cancel

£ 58
MapReduces=+ %
i8] -+ % Hadoop
Eclipse plugin
)a —!: ;‘;’{z\ﬂ O
Ly RRAEETE T

—?%’;%‘“‘ Fe




B = B ¥ s
‘ -

‘/ ‘ - - 7 - B LLL L LE S e,
Map/Reduce - Eclipse SDK ==

File Edit Source Refactor Navigate Search Project Run Window Help
[ (3~ O~ Q- |5 & & | ® 5~ |

(&5 Project Explor % = O { =0O|Eoulinex . =0

e : An outiine is not
B8 % 5 A available.

= DFS Locations

=
gl
o

.....
.....................
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I _ﬂgﬁ 5hlft+Alt+N >]|
Open File...
Close Ctri+wW
Close All Shift+Ctri+W

& MapReduce Dniver

@ Mapper
@' Reducer

A

New Project
Select a wizard

Wizards:

type filter text

12 Java Project

4 Java Project from Existing Ant Buildfile
® Map/Reduce Project

ig= Plug-in Project

= General

= Vs

= Java

= Map/Reduce

= Plug-in Development

B~ =~ e~

% # Map/Reduce
i

f—’—’—94,77




I

Hadoop-% X &%

New MapRed(ice Project Wizard

MapReduce Project
Create a MapReduce project.

Project name: [icas

¥ Use default location
| hameAwauawarksmcacas
Hadoop MapReduce Library Instaliation Path

@ Use default Hadoop

...............................................
.............
Gt

(") Specify Hadoop library location

Configure Hadoop install directory...

ena |

Next>

Finish || Cancel

c
n,
Al

B
1%
=

11}

b gt 3K T
Hadoop:+
£ ERIE
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4-1-1. ﬁ »~ Hadoop = i“t ¥l

Prerererces
| Hadoop Map/Reduce fpa 17

P General e
> Hadoop installation directory. |fopt/hadoop | ‘ Browse.

Ant
b Help
b Install/Update L EA s

\/\ S 4‘
b Java P ﬁ%] > K
b Plug-in Development Hadoopr-jqjg
P Pydev sEgx dm o,
P Run/Debug = r'/!.l. ~
b Team ts ¥ & ok
|RestoreDefaults || Apply |




| 3

Show In

= Copy

E5 Copy Qualified Name
= Paste

¥ Delete

Build Path
Refactor

i Import...
i Export..

2| Refresh

Close Project

o
BEaletl FIOIes >

Run As

Debug As
Team
Compare With

Restore from Local History...

Shift+AIL+W >
ceri+C
Crri+V

Delete

>
shift+AlL+T >

F3

T | AaMapRedu. *

= 0|3 outlinezs =0
An outline is not _ 1
available.
\doc | Map/Reduce Locations 5% SMN=O
| Master node | State |- Status

2 5 1%

s 077

X

Properties |




o-1.

E HF Java
Build Path

pe filter text

Resource

Builders

lava Build Path
[ Java Code Style
Java Compller
P Java Editor

=

Project References

Run/Debug Settings

-

N

Javadoc Location it R

TRIBE S BRE

ME ;ﬁ—ﬁﬁl » I+ FrenHadoop i 445 22 APl = 12 4 52
source : /opt/hadoop/src/core/

javadoc : file:/opt/hadoop/docs/api/

/i s ‘&\':’

Java Build Path

E‘j‘ﬁnurﬁe[kﬂgrn]ecg I =i Libraries

JARs and class folders on the build

SRl =S R LR ) L S S Sy | A LR

P & core-3.1.1.jar - jopt/fhadoop/lib

e hadoop:=0.20.0-ant jar= fopt/adoop

[ Source attachment: (Nane)

_________ @ Javadoc location: (None) e
&7 Native library location: (None)

S Access rules: (No restrictions)

..........................................
-----------------

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

------------------------
........

=+ Mative library location: (None)

& Access rules: (No restrictions)
P & hsgidb-1.8.0.10.jar - Jopt/hadoop/lib
P om jasper-compiler-5.5.12.jar - jopt/hadoop/lib
P jasper-runtime-5.5.12.jar - fJopt/hadoop/lib

- 98



51-1. 2 & [l

;ET;'“E (#Source (= Projects| mhLibraries | ;Order and Export
Qs JARs and class folders on the build path:

Im Euﬂd Path | T L T O I R YL O PO RO e

b Java Code Style b @ core-3.1.1.jar - fopt/hadoop/lib

I ST v & hadaop-0.20.0-antjar - Jopthadoop. ...

b Java Editor T4 Source attachment: ant - opt/hadoop-0.20.0/src
Javadoc Location @‘_J Jﬂ":’?m location: file:Jopt/hadoop/docs/fapl/

PTH]E‘EE References # Native IibrﬂlYTﬂ‘Cﬂ'ﬁﬁﬁf'[HﬁﬁE] ...........................
Run/Debug Settings i3 Access rules: (No restrictions)

13

e
-8
.........
ipre=

-------------------------------------------------------------
--------

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

|||||

-----
-----------------------------------------------------------

rrrrrrrrrrrrrrrrrrrrrr

..., @) Javadoc location: file:jopt/hadoopidocs/api/ i

T L LT = =

r g
2l s s -

o, e i izl i B LT L
llllllllllllllllllllllllllllllllllllllllll

=% Native library Tocation: (Norie —
i Access rules: (No restrictions)




5-2. % %java docthz &R =

% ¥ Javadoc

L ocation ‘Properties for icas - % N j a6 i
Location e . ’
| II F\.- TITECT TRAT - PI _L /
1 Fr s
Resource pecify the location of the project's Javadoc documentation. This location is used by the = ~ ok
Builders tvadoc export wizard as the default value and b:.r the 'Dpen External Jauadgc action. For ,{‘ ’ ﬁ,ﬂ » F {o

Java Build Path [ “"“F"E ‘file:/c:myworkspace/myprojectidoc.....
P Java Code Style wa:luc location path: [FIE fusr/libjjvm/java-6-sun/docs/api/

v 1% # validate
IR L.
FE

b Java Compiler
P |ava Editor

Javadoc Location
Project References
Run/Debug Settings
| Restore Defaults ‘ | Apply |
@ | = | | == |
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6. i 2 Hadoop Server £ Eclipse

2L
iy

~

| " —_—
i Mapechce Locatons &\ NCREN
| Waster pode Stote | Status 3
[ [




domain
name

MapRedu
ce & fLen
Port (zx =_
** mapred-
sitexml)

Define Hadoop location

efine the location of a Hadoop infrastructure for running MapReduce

Location name: | hadoop

Map/Reduce Master DFS Master
Host: ] iocalhost | ¥ Use M/R Master host
Host:
/ Port: |9001 | bort. [gnu g

User name; |waue

SOCKS proxy
_| Enable SOCKS proxy

Host: || hos! |

Port: | 00 |

L 1]

7 | Finish | |

Cancel

HDFSE ¥
=rPort (3%
T_HTCore-

sitexml)

7

e
Hadoop
Server t en
Username




= Map/Reduce - Eclipse SDK
Eile Edit Source ﬁeﬁactnr Navigate 5ear:h Project Run Window Help

=2 Jﬁwﬂ Q- | & & G- | » 4
It Project Explorer i 'I'E“

'.=. §
'_ L #% %ﬁ e B e (EREE * .._'_-ﬂ
b ticas i
%ﬁa ‘ %%i% N ::v x;DFSLo{aIJons E

. ¥ M hadoop
k! \{HIJK% \7 v e @
M / b = tmp (1)
=l @% Z,‘ = e user(l)
1 - = waue (1)
P = input (4)

£ Problems. 7 Tasks| @ Javadoc . Map/Reduce Locations &

A1 Location




Map/Reduce Cicas/ero)sample/mapper.java S Eclipse SOk

| 'Eﬂe‘ Edit Source Refactor MNavigate Search Project Run Window Heip

New shift+Alt+N > | I Project...
Opern File... — ——
| @ MapReduce Driver N
Close Ctri+W | @¥ Mapper
Close all shift+Cirf+W | & Reducer

3 Patkage

—

WordCount

/

v

‘New MapReduce Driver.
MapReduce Driver

/. This package name is discouraged. By
\> convention, package names usually start with a

Finish

source folder: [lmsfsn: ‘ ‘ Browse,
| Package: | Sample | ‘ Browse

Name: [Wnrﬁcuunlj ]

Superclass:  |java.lang.Object ‘ ‘ Browse.

Initerfaces: Add...

[ pe
Mapper: | ‘ ‘ Browse
Reducer | ‘ ‘ Browse
@ |

Cancel




71355 F &

Nawvigate Ssarch' Project Run Window Help

Eile Edit Source Refactor

T 5 AR R Jf)/é»

~BNPLEP

- -0 Q- @ e | e e v = »
T Project Explorer B =5 | [7] WordCount java % F' 5|5 outline R =5
2 e v //1.  fEhdfs EOREESROREES WHTEC <inputs b e w W e W T
= J ERER AR T hdfs FaEHlans , MLE*—F’YP’?HEE‘W#’"’E ,i‘\ CIE=Hvg =3¢ R i i
¥~ =| DFS Locations e /2. EE TR, S EITEREhd s MERBIZS WITHEEN <output> k ‘- import dedarations
i
¥ M secuse public class WordCourmt { ¥ G, WoerdCount
v 23 - b ©@F TokenzerMapper
. = public static class TokenizerMapper extends b @2
= user (1) 3 Mapper<Object, Text, Text, IntWritable> { IrtSumRisducer
P Ewaue(3) Osmain(ST:rir'lg[])
b e 1 private final static IntwWritable one = new IntwWritable(1);
& var (1) private Text word = new Text(];
¥ 1= hadoop020
- 8 e L= public void map(oObject key, Text value, Context cortext) =
— throws I0OException, InterruptedException {
= B (default package) StringTokenizer 1tr = new StringTokenizer(wvalue.teString(});
7 while (1tr.hasMoreTokens(}) {
. l__l EhekRraDeietn word.set(rtr.nextToken());
B 1] GetFromHdfs,ay context.writelword, ons);
b [T HelloHadoop jav } ! -
b [ HelloHadoopV2. 3}
P 3 HelloHadoopVa. :
ibRes - public static class IntSumReducer extends
b 00 HelloMapperv2, Reducer<Text, IntWritable, Text, IntWritable> {
b I HelloRaducarv2. private IntwWritable result = new IntWritable();
b [0 PutToHdfs java | & = public void reduce(Text key, Iterable<Inmtwritables walues,
P @ TsmMenu java Context context) throws IOException, InterruptedException {
. = 5 int sum = ©;
¢ mw“"m‘jim for (IntwWritable val : values) {
b [ WordCountv021 i sum += val.get(});
P [ WordCountv2jz et seti{sunl; o
T — T T | e —— i

T | ) B m ! =] i T
! Pfubféms!@?’asks [ @ Javadoc |E Comnfe!_i??d{'_ duce Locations &4 > M- =}
Location Master node State Status
b mm secuse nchcorg:tw



724 % 22 wdociR PR 2 EFE B
B4 3 ANET P EAPI = R

4 Kh; r1)
3,'rl]

1437 kb,

[1»]

¥ F0|| 1] riapperjava

] reducer.java

package Sample;

import
import
import
import
import
import
import
import

arg

org.

arg
ary

arg.
org.

org

org.

.apache.hadoap.
apache.hadoop.
.apache.hadoop.
.apache.hadoop.
apache, hadoop,
apache.hadoop.
.apache . hadoop.
apache.hadoop.

J WardZount java 23

conf.Configuration;

fs.Path;

10.IntwWritable;

lo.Text;

mapreduce,Job;
mapreduce. lib. ipput.FileInputFormat;
mapreduce. lib. oltput. FileOutplitFormat;
LUtil.GenericOptionsParser;

= 0| gE outline =i

o
% "« o w
& Sample
= ‘= import declaratiol

+ prg.apache.ha
-~ org.apache.ha

i+ prioanache ha

publ ©

org.apache.hadoop.util. GenericOptionsParser

Generic Options

Thessupported generic options ares

~conf <configuration file} specify & configuration fila

-0 <{proparty=valug}

uge value for gven proparty

-fg localnamenadeports specfy & namenoce

GenericopticnsParser & a utiity to parse command lne arguments generic to the Hadoop framewerk, GenericOptionsParser recaghizes several
Pl standarad command line argumerts, enabling applications to easily spedfy & namenade, a jobtracker, addtional configuration resources ato.

Press''F2' farfocus

T . S8 LMEEPE T LdEE TTMETREET . LLASS T

|2 Problems | & Tasks | @ javadoo 1 Map/Reduce Locations 12 - B console

| Location

% job 200206161202 0005

Master node State
FAILED

Status
Maps ; 2/Z (1.0) Reduces ; 1/1(1.0)

» MW E?l_
a
F
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———
0I5l = A L
Map/Redlice=icas/are/sample/redueersjava = EClipse DK
File Edit Source Refactor Navigate Search Project Run Window Help
=5 |#-0- Q- | & o |® v |+ | & G pIRedu.
= B || [1j mapperjava | 7] WardCount java |)|3 educerjava 8 _ = &&= outline % o
Oy O e Ay e package Sample; 8 =
/:‘:flﬂls '--..ﬂ.?!"...._.-". : T ';"'[:E.eptiﬂ"? —l% R ‘E ° ‘E
s z hadoop.io.IntWritable; # Sample
~ & Show In Shift+Alt+W > nhadoop.io.Text; b *= import declaratio
s bl hadoop .mapreduce .Reducer; b @ d
’\_,\ PAYSN \El S r /2 b = copy Ciri+C | . reducer
AN ﬁ} —-+ m = Copy Qualified Name er extends Reducer<Text, IntWritable, Text, IntWritable=
-3 e o le result = new IntWritable();
b = JRE (% Paste +V
’\‘A /F /:‘t cil b el ¥ Delete Delete ce(Text key, Iterable<IntWritable> values, Context conte|
= I % I 2@““ b ::']5 Build Path y eption, InterruptedException { -
g -
g 4 b I:DIl Refactor Shift+Alt+T > é:r‘}ﬁ_ﬂ : values) {
B A ) b hs{ iz Import... ‘
P i Jet o Export... ;
B sIf - key, result);
un As Bl o e =
P s | -
b @ co| @ CloaE Project
Ru n On b s s UV MR
b a&_ Run As >| E5 1java Applet Shift+Alt+X A m: | | i
e L e . i flh
b @CD 'MM"""'""""""""""") Eg.Java-Applicanon Shift+AIt+X | - =
H adOOp b kfe  Team X} A BJURETESE o e e re e o SHIRAAESX T, 1., s M =0
b @loc  compare With *> || fl% 4 Bun on Hadoop. || | Sate | Status
3 @Cﬂ Restore from Local Hlstarx... s '"ﬁ"'&"ﬁ'ﬁ;&ﬁ‘ﬁ;““"'"“"“"'"'
b @ col  PDETogls > R FONTIGUISHORS:
b G et _ |
b Properties Alt+Enter

LI &
990F/80 @

| @ Iomsil - Re: Discussion an 105... [ 7 ubuntu (71 - Sun Virtuslgax




Him o H :"IIr (B j

Select Hadoop location
Select a Hadoop location to run an

Select a Hadoop Server to run on
) Define anew Hadooep server location
® Choose an exsting server from the list below

Master host name

Location

==

Einish

|

i
=
|

@

g



Ble Gt Souce Nefacior Mavigale Sesnh
® 04 |dee
L Prnjecs fxpler 51 = 122]

(a0 tocagors

PEREH G S EENFE S0
Proirct Bin . Wireiow | el

eriConsole 4R &

/
3T X

[10/01/20 18:
10/01/20 18:
10/01/20 18:
10/01/20 18:
10/01/20 18:
10/01/20 18:
hio/o1/20 18:
16/01/20 18:
10/01/20 18
10/01/20 18:
10/01/20 18:
JLO/01/20 18:
10/01/20 18:
10/01/20 18:
10/01/20 18:
16/01/20 18:

EEEQE%%EII;

avadoe| B Consale

|!!-‘ Broblems ﬂli TasKs | @ ]

1" Map/Reduce Locations

15:08 WARN conf.Configuration: DEPRECATED: hadoop-site.xml found 1n the classpath. Usage of hade

15

15%
i
152
e }-
162
e

15

15:
15%
15
152
<
i

108 WARN mapred.JobConf: The variable mapred.task.maxvmem is no longer used. Instead use mapre
15

08 WARN mapred.JobConf: The variable mapred.task.maxvmem 1s no longer used. Instead use mapre
08 INFO input.FilelnputFormat: Total input paths to process @ 2

08 INFO mapred,JobClient:
03 INFO mapred.JobClient:
16 INFO mapred.JobClient:
28 INFO mapred.JobClient:
30 INFO mapred.JebClient:
130 INFO mapred.JobClient:
30 INFO mapred.JobClient:
30 INFO mapred.JobClient:
30 INFO mapred,JobClient:
30 INFO mapred.JobClient:
30 INFO mapred.JobClient:
30 INFO mapred.JobClient:

Running job: job 201001181452 0078
map 0% reduce 0%
map 100% reduce 0%
map 100% reduce 100%
Job complete: job 201001181452 0078
Counters: 17
Job Counters
Launched reduce tasks=1
Launched map tasks=2
Data-local map tasks=2
FileSystemCounters
FILE BYTES READ=153

L




b {1 HﬂnﬁHidUUFJWH String[] otherrgs = new Generitﬂptnngﬂargﬂr

I
I

.getRemairmngAras!); o !

b ] HelloHadnnn\/? 2 r..u...-?-... T--..;.L.E_Ea-ﬁ”.r ) '

;l, LW A (i I i B e i ,
L. Problems | ¥ Tasks| @ Javadac| ) Console % Map/Reduce Locations 1% & NS
Location Masterpode State Status :

I

¥ 10b_201001181452 0069 SUCCEEDED  Maps 2/2(1.0) Reduces 1/1(10) :




