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A. Java SiFR N IT

1. #-hbase_homep & p e jarfy >384 0 2
hadoop_home/lib/ F L & p

2. M3
& javac , -classpath , hadoop-*-core.jar:hbase-*.jar , -d ,
MyJava , MyCode.java
3. #HE
& jar, -cvf , Mydar.jar ,-C , MyJava , .
4, H 7

¢ Dbin/hadoop , jar , Myldar.jar , MyCode , {Input/, Output/ }

- A7t en# 7 P &% 5 Hadoop_Home Lzt 2 2 PHDFSF eninput P &
/MyJava = s f2 N5 P & /input /ouput # = %5 hdfsehiy
> ~ g d
| -

« My jar. jar = 3% {8 %334
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Eile Edit Source Refactor Navigate Search Project Run Window Help
s @ B0 Q |Bwe & 5 G m »
el Project Explorer &2 = B || [1] LoadHBaseMapper java [m CountToHBaseReducer java [m LoadFromFilejava 2 = B|| 8 Outline & =8
& v package tsmc; A A | s e v ¥
P & output-hhZ(2) ~l|  ®import java.io.BufferedReader;[] #H tsme
P & output-hm (2 /) botxt KHESEEEN ; ¥ ‘= import declarations
b Evar(l) /7 TOL:1:1;1;1 4~ java.io BufferedReader
b 1= hadogp020 /1 T0Z;2;2 ) o Fil
= — T03:3:3:3 — JavaioFile
+ = hbase -
New ) > 4~ Java.io FileReader
= \ 4~ javaioIOException
v # hbase Show!In Shift+Alt+W
b 1 Bul e2HBase ( name, Stri
Copy Ctrl+C
b 7 HB ws I0Exception
2 Copy Qualified Name
bl HB Reader fi = new BufferadReade
Paste Ctrl+V - - - - .
b I HB new FileReader (new File(file_in)));
Delete Delete £ EX <2 7. 22 g )
b e Build Path y (ine; L"‘—‘}\;- ‘lﬁ— e -'7%7 “'— fg‘!’q}i g TS
b N 5 line = fi.readLine()) != null) { e .
Refactor Shift+Alt+T I, 3 ﬁ
b I Ro ngl] str = line.split(";"}; = m propert 1 eS
b O Ro| Import. length = str.length -1;
P Bwe Export. (int 1 = ©; 1 < length; i++) {
v 8 tsme PutData.putData(table_name, str[o], family, "P"
Refresh F5 .
stri(1 + 1)1);
b [ Co )
Close Project neln0)
[ em.out.println();
i cre Close Unrelated Projects P H
b [ Dr 0:
b [0 Ge Run As >
b [ Hp  DebugAs >
b [F 1~ Team Y e unid mainlctrinn arncl1) thrawe TAEveantinn { ]
< I ) i ] (] [ | [#]
CompareWith >
2l Problems | T Restore from Local History. _ocationsw X % E Eﬁ e civ =8
<terminated> MR Pydev > |16/bin/java (2010/2/1 T4 7:57:14)
10/02/01 18:57|  ppeo > Metrics with processName=JobTracker, sessionId= A
10/02/91 19:57 - lonsParser for parsing the arguments. Applications should implement Tool for the same.
10/026®1 19: TQT set. User classes may not be found. See JobConf(Class) or JobConf#setJar(String).
10/02/01 l& Properties N Alt+Enter hent:zookeeper.\rer81on:3.2.1-808558, built on 08/27/2009 18:48 GMT
10/02/01 l&S?ﬁ'ﬂ'THMﬂnﬁ.ZﬁMronment:host.name:\rpro
10/02/01 19:57:14 INFO zookeeper.ZooKeeper: Client environment:java.version=1.6.0_16
10/07/01 19:57:14 TNFO 7ookeener.7onKeener: Client environment:iava.vendor=Sun Microsvstems Tnc.

B
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B.2 3 4v & % ¢ Classpath

Properties for Nbase

‘typeﬁlterta:t | Java Build Path
2
1 Resource (#Source Fojects | BiLibraries *@nd Expnrt|
. Builders

JARs and class folders on the build path:

" JavaBuild Path > —
— b & Agile)SON-2009-03-30 jar - Jopt/hadoop/lib P | Add JARs. .
P Java Code Style =
, b & commons-cli-1.2 jar - fopt/hadoop/lib i ~
P Java Compiler _ _ - C Add External JARs .. >
. b & commons-cli-2.0-SNAPSHOT jar - fopt/hadoop/lib = |
P Java Editor —_
_ b & commons-codec-1.3 jar - /opt/hadoop/lib Add Variable...
Javadoc Location b &
-el-1.0jar - had lib
Project References commens=e Jar - /opt/hadoop/l | Add Library...
Refactoring History P & commons-el-from-jetty-5.1.4 jar - Jopt/hadoop/lib
Run/Debug Settings b & commons-httpdlient-3.0.1ar - /opt/hadoop/lib Add Class Folder .
P & commons-logging-1.0.4 jar - fopt/hadoop/lib
P & commons-logging-api-1.0.4 jar - fopt/hadoop/lib !
P& commons-math-1.1 jar - Jopt/hadoop/lib Remove
b & commons-net-1.4.1ar - fopt/hadoop/lib
b & core-3.1.1jar - Jopt/hadoop/lib Migrate JAR File
P &% hadoop-0.20.1-antjar - fopt/hadoop
b &% hadoop-0.20.1-corejar - fopt/hadoop i
@ OK ‘ ‘ Cancel |
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B.3 if #¥classpath emlibrary

AR Selection

wEL: |

I B(P) =i v | BEwm
QE= [ bin 20105018258

B =i EAEn [ conf w—

@ waue [ contrib 20105018258

B =m _lidoes

B 1&;&&( 1 lib >
s

ﬁsrc
551 wwaw [ webapps - \ g‘_?‘ﬁ.z.z ﬁ”'}'}}% 'j{l%ag’\ hbase-
i opt el 0 Jeteat, 0.20.% .jar &2 lib/F 4L & p en

[ workspace IV S R
|'1ﬁ1500FJ ! N U F Jar %

.
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Properties for hixase

Resource #Source l=*Projects | EhLibraries | “;Order and Export
Builders
JARs and class folders on the build path:
lawva Build Path r
b Java CodeStyle b &% hadoop-0.20.1-tools jar - fopt/hadoop ] Add JARs...
B Java Compiler ~ &b hbase-0.20.2jar - fopt/hadoop Add External JARs...
. Source attachment opt/hbase/ore
P JavaEditor & _
Javadoc Location @) Javadoc location: file/opt/hbase/docs/api/ ) Add Variable...
Project References 27 Native library location: (None) D — Add Library...
Refactoring History (s Access rules: (Mo restrictions)
Run/Debug Settings b & hbase-0.20.2-stargatejar - /opt/hadeoop/lib 3 Add Class Folder..
P & hbase-0.20.2-testjar - fopt/hadoop/lib
Edit...
b &% hbase-0.20.2-transactional jar - fopt/hadoop/lib | -
b & hsqldb-1.8.0.10jar - fopt/hadeop/lib Remove
b & jasper-compiler-5.5.12 jar - fopt/hadoop/lib
b & jasper-runtime-5.5.12 jar - /opt/hadoop/lib Migrate JAR File...
b & jets3t-0.6.1jar - /opt/hadoop/lib
b & jetty-6.1.14 jar - Jopt/hadoop/lib r
@ (0].4 | ‘ Cancel ‘
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HTable = R

Table, Family, Column, Qualifier , Row, TimeStamp

Contents Department
news bid sport
t1 “RFTH K TEF D T PE AT “tech”
t2 | com.yahoo.news.tw “IxF LAEE AR “tech”
t3 g T “tech”
¢ | com-yahoo.bid.tw “..ipad...” “3C”
t1 | com-yahoo.sport.tw “... Wang 40...” “MBA”

L
HEBASE
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T

HEBASE

HBase % #* 3 ;3\

HBaseAdmin _'Database
HBaseConfiguration

HTable —) | aDle
HTableDeSCriptor g Family

Put
Get —p  COlUMN Qualifier
Scanner
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HBaseConfiguration

®  Adds HBase configuration files to a <property>
Configuration <name> name
¢ =new HBaseConfiguration () </name>
¢ =new HBaseConfiguration (Configuration c) <value> value
® iy </value>
org.apache.hadoop.conf.Configuration </property>
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)



http://hadoop.apache.org/hbase/

L 4

HBaseAdmln

® HBasetig 2
= new HBaseAdmm( HBaseConfiguration conf)
® EX

_______________________________________

HBaseAdmln admin = new HBaseAdmin(config);

 admin.disableTable (“tablename™); i

gt & e S Hc
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 0
void modifyTable (byte[] tableName, HTableDescriptor htd)
boolean tableExists (String tableName)
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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 @ S % e

void addFamily (HColumnDescriptor family)

HColumnDescriptor | removeFamily (byte[] column)

byte[] getName () = Table name

byte[] getValue (byte[] key) = 4+ /& key srwvalue
q] void setValue (String key, String value)

HEBASE
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HColumnDescriptor

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

®  Constant-values
org.apache.hadoop.hbase.HTableDescriptor. TABLE _DESCRIPTOR_VERSION

.
® Ex.
HTableDescriptor htd = new HTableDescriptor(tablename); :
' HColumnDescriptor col = new HColumnDescriptor(“content:"):;
' htd.addFamily(col);
W g 5 e % e
byte[] getName () = Family name
byte[] getValue (byte[] key) = 4t /& keywvalue
void setValue (String key, String value)
: A7

HEBASE
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o EX:

HTable

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

________________________________________________________________________________

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

ResuItScanner scanner = table.getScanner ( family ); |

w g I B S Hc

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)

HTableDescriptor | getTableDescriptor §)

byte[] getTableName §)

static boolean

isTableEnabled

(HBaseConfiguration conf, String tableName)

void

put

(Put put)



http://hadoop.apache.org/hbase/

Put

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

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

ihtable.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)

I 17

HEBASE



http://hadoop.apache.org/hbase/

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 (byte[][] columns)

Get addFamily (byte[] family)

TimeRange getTimeRange ()

Get setTimeRange (long minStamp, long maxStamp)

Get setFilter (Filter filter)
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Result

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

® EXx
' 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 | o t-amilyMap (byte[] family)

<byte[],byte[]>

byte[] getValue (byte[] column)

byte[] getValue (byte[] family, byte[] qualifier)
Int Size ()
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® If rows are not specified, the Scanner will iterate over all rows.

Scanner

® All operations are identical to Get

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

¢ =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)

e T
HEBASE

JL
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Interface ResultScanner

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

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

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

void close ()
Result | next ()

T
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HBase Key/Value ¢

org.apache.hadoop.hbase.KeyValue

and getValue().

R 3

The KeyValue blob format inside the byte array is:

getRow(), getFamily(), getQualifier(), getTimestamp(),

<keylength> <valuelength>

HEBASE

<I§9y> <value> }

¢ Key g 3v:
{ )
< column- :
< row- _ < column- | < column- <time- | <key-
< row> family- ) -
length > family > qualifier> | stamp > | type >
X length > )

¢ Rowlength & < & 5 Short. MAX_SIZE,
column family length & + & 2 Byte. MAX_SIZE,
column qualifier + key length & ’g -|- ** Integer. MAX_SIZE.

4
4
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Ak

p|— : #ri Table
r & 4>

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

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

> List
tablename
1 row(s) in 0.0190 seconds

T
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public static void createHBaseTable ( String tablename, String
familyname ) throws IOEXxception

{
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);
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gy’éfzﬂj: Put 3 skt & Column
<5fplf>

putc:l- ;9,c Ja ccolumna c—r- ,[‘B‘?»Fé&’]

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

HEBASE

58
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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();
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gj’éf;vd}. : Get Column Value
<Hn 4>

> get 'tablename’, 'rowl’
COLUMN CELL

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

LR o

HEBASE
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# &= ¢ Get Column Value «s»

 String getColumn ( String tablename, String row, String
- family, String column) throws IOEXxception {

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

Result rowResult = table.get(g);

return Bytes.toString( rowResult.getValue (
Bytes.toBytes (family + “:" + column)));
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gy’éi’vnjm : Scan all Column
<

scan ‘% %’

> 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

£

>

62
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 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.printin("row " + i + " is \"" + str +"\"");
I++:

____________________________________________________________________________________________________
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PRI MR A

<A 4>

? y

disable < % %
drop ‘% &’

> 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

T

HEBASE
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-static void drop ( String tablename ) throws I0Exceptions {
HBaseConfiguration conf = new HBaseConfiguration();
HBaseAdmin admin = new HBaseAdmin (conf); '
If (admin.tableExists(tablename))
{
admin.disableTable(tablename);
admin.deleteTable(tablename);

}else{

System.out.printin(" [ + tablename+ "] not found!");
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3.2.3 MapReduce£®
HBase &3 fiz

HBase 7 MapReduce # |42 5" 75
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%f}uj-ﬁ : WordCountHBase

SO AR FAE Moy M BRSO RN ST B PR st

£ &% % & v HTablep
EH G E
4~ F7 7V iF 17 fhadoop 0.20 & 5 F > * (%5 2)e £ e~ hbase % #cfs » #-
PAR NS 4 = XX jar

-
*

> 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
/lfg,\ .
1. A hdfs b kR & chpk S 4 "/user/$YOUR_NAME/input"
OR lfuu/ﬁ' ;t*sc;a AL thdfs b ehgsfl & p o Bt TR AP B oA A R 0 7
L N f.
R ;“'u? ) %j_}\ -2 {7 % % 2 fhbaseswordcount 7 kL 4
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______________________________________________________________________________________________________

' public class WordCountHBase ' | public static class Reduce extends

{ ! TableReducer<Text, IntWritable,

~ public static class Map extends ! NullWritable> {
Mapper<Long\Writable, Text, Text, public void reduce(Text key, |
IntWritable> ! Iterable<IntWritable> values, Context -

{ ! context) throws IOEXxception, '
private IntWritable i = new | InterruptedException {

IntWritable(1); L int sum = 0

public void map(LongWritable

key, Text value,Context context) for(IntWritable i : values) {

throws IOException, | sum +=1.get(); }
InterruptedException B Put put = new

{ | Put(Bytes.toBytes(key.toString()));
String s[] = |

put.add(Bytes.toBytes("content"),
Bytes.toBytes("count"), |
Bytes.toBytes(String.valueOf(sum)));

{ _ _ : context.write(NullWritable.get(),
context.write(new Text(m), i); - put):

value.toString().trim().split(" ");
for( String m : s)
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#® 5= : WordCountHBase <2

public static void createHBaseTable(String
tablename)throws IOException

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

{

E { ) String tablename = ""wordcount""; |
- HTableDescriptor htd = new ¥ , : _ : S |
! ) ' Configuration conf = new Configuration(); |
: HTableDescriptor(tablename); H ; : 0 |
! : ' conf.set(TableOutputFormat. OUTPUT _TABLE, |
. HColumnDescriptor col = new o _ |
! . " . ¥ tablename); |
! HColumnDescriptor(*content:"); X |
i htd.addFamily(col): E i creétel—-lBaseTabIe(tabIename), i
HBaseConfiguration config = new 1 String input =args[0];
i HBaseConfiguration(); H Job job = new Job(conf, ""WordCount " + input); |
! HBaseAdmin admin = new X job.setJarByClass(WordCountHBase.class); |
| HBaseAdmin(config); X job.setNumReduceTasks(3); |
if(admin.tableExists(tablename)) job.setMapperClass(Map.class);
i { X job.setReducerClass(Reduce.class); i
i adm!n.dlsabIeTabIe(tabIename); I job.setMapOutputKeyClass(Text.class); |
E admin.deleteTable(tablename); E i job.setMapOutputValueClass(IntWritable.class); i
E } _ i i job.setInputFormatClass(TextInputFormat.class); i
i Sys;g:ghoaurﬁg)r.lntln( create new table: ™ + Ei job.setOutputFormatClass(TableOutputFormat.class); i
| . ! Il FilelnputFormat.addinputPath(job, new Path(input));
: admin.createTable(htd); H neinpu _Orma a_ nputTa (J_O new Path(input)) |
| } ' System.exit(job.waitForCompletion(true)?0:1); |
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DA

F Y

2
~ \‘

gy’éf;uj—'-‘ : LoadHBaseMapper

pufil

P AR 7N S -HBase s R B A ok > L2 % E v hdfs
_l_ .

—
4

/

-l 7 3V 3F 17 Athadoop 0.20 T 5 F > % (%3 2)en 2 4o » hbase 4 #icis » #
PR NEE F e A XX jar

\‘5‘% .

$ hadoop fs -cat <hdfs_output>/part-r-00000

54 3031 GunLong
543032 Esing

54 3033 SunDon
54 30 34  StarBucks

Fii g hbase + % Jf & 7 table, ¥ ¥ ¢ g5 TR
WY 28 AR FEE AR ip T z_hdfsen<hdfs_output> p
‘j—- ﬁ

FA & L <hdfs_output> 7ok &
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 public class LoadHBaseMapper { ' public static class HtReduce extends
 public static class HtMap extends ii Reducer<Text, Text, Text, Text> {

TableMapper<Text, Text>{ ' publlc void reduce(Text key, Iterable<Text>

 public void lues. Context context .
| map(ImmutableBytesWritable key values, Context context) |
Result value, 5: throws IOEXxception,
Context context) throws InterruptedException { |
|OException, | : _ oy, i
InterruptedException { ¥ String str = new String(™) i

String res = | Text final_key = new Text(key); |
Bytes.toString(value.getValue(Byt Text final _value = new Text();
es.toBytes("Detail”), for (Text tmp : values) {
Bytes.toBytes("Name™))): str += tmp.toString(); }
context.write(new ¥ final_value.set(str); |
Text(key.toString()), new ¥ i : .
Text(res)): i context.write(final_key, final value); i

1} 3} ;
e R 79~
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: public static void main(String args[]) ! job.setReducerClass (HtReduce.class);
| throws Exception { ¥

' String input = args[0];
String tablename = "tcrc";
: Configuration conf = new

' job.setMapOutputKeyClass (Text.class);
| job.setMapOutputValueClass |
1 (Text.class):

| Configuration(); job.setinputFormatClass (

Job job = new Job (conf, tablename + " TablelnputFormat.class);

. hbase data to hats”); job.setOutputFormatClass (
JOb'SEt(JI_acr)EgHCIIBaaSseMapper.class); TextOutputFormat.class);
TableMapReduceUtil. job.setOutputKeyClass( Text.class);

: InitTableMapperJob . job.setOutputValueClass( Text.class);
(tablename, myScan, FileOutputFormat.setOutputPath ( job,

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

' job.setMapperClass (HtMap.class); System.exit (Job.waitForCompletion
| (true) ?0:1);

new Path(input));
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A. Transactional HBase

® Indexed Table = Secondary Index = Transactional
HBase

® [ %R Atable 4p i ¥ — sktable o e key 7
e o A p R

name price | description w name price | description

1 | apple 10 XX 2 |orig 5 000
2 | orig 5 000 4 | tomato 8 uu

3 | banana 15 VWV 1 |apple 10 XX

4 | tomato 8 uu 3 | banana 15 VWV

HEBASE
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A1 Transactional HBase

Z & $HBASE_INSTALL_DIR/conf/hbase-site. xml #%p
i% Sved JEPNOR 7R

F_*

<property>
<name> hbase.regionserver.class </name>

<value> org.apache.hadoop.hbase.ipc.IndexedRegioninterface
</value>

</property>
<property>
<name> hbase.regionserver.impl </name>
. <value> |
. org.apache.hadoop.hbase.regionserver.tableindexed.IndexedRegionServer
| </value>

</property>
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Aa EX: k- B R3 o3Table 3 4«
IndexedTable

publlc vold addSecondarylndexToExistingTable

(String TableName, String IndexID, String
IndexColumn) throws IOException {

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

admin.addIindex(Bytes.toBytes(TableName), new
IndexSpecification(

IndexID, Bytes.toBytes(IndexColumn)));
1}
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Ab EXx:z = - BRrealable g+
IndexedTable

' public void createTableWithSecondaryIndexes(String TableName,

String IndexColumn) throws IOException {
HBaseConfiguration conf = new HBaseConfiguration();
conf.addResource(new Path(*/opt/hbase/conf/hbase-site.xml"));
HTableDescriptor desc = new HTableDescriptor(TableName);
desc.addFamily(new HColumnDescriptor(“Family1"));

IndexedTableDescriptor Idxdesc = new
IndexedTableDescriptor(desc);

ldxdesc.addIndex(new IndexSpecification(IndexColumn, Bytes
toBytes(" Familyl :" + IndexColumn)));

IndexedTableAdmin admin = new IndexedTableAdmin(conf);

admin.createlndexedTable(ldxdesc);
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B. Thrift

d Facebook #7 %
REHEFT AT OT L

me ok mie Thrift 3 2353 k3B

HBase
¢ PHP
¢ Perl
& C++
¢ Python
4
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- 3 s
TEFZ

® Thrift (0.2~04) +PHP5+ HBase
0.20

® http://trac.nchc.org.tw/cloud/wiki/waue/20
10/HbaseThrift
¢ L% KHBase 2 {5 > J: LAyt
% ZPHP fp M 2 12 > L #
% ZThrift
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HEBASE

B.2 Thrift ¢sPHP#2 ;" 75

® http://trac.nchc.org.tw/cloud/wiki/waue/20

10/HbaseThrift
71 15 table
'J“,f table

N

#§ T

Scan - % sktable

® & 6 6 o o
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331. 22 kT
Bk PR AR AR FER AW LA
% 1% emGunlong » &7 47 ¥ § 3 <20, 40, 30, 50>
# 2% cESing, &3 158 H % &5 <50>
¥ 3% #SunDon, &7 278 H § % <40, 30>
¥ 4% #StarBucks, 57837 H ¥ 5 <50, 50, 20>

Detall Products Turnover

Name Locate| P1 | P2 | P3 | P4

T01{GunLong| 01 [ 20|40 |30 |50

T02| ESIing | 02 |50

TO3| SunDon | 03 |40 | 30

s

T04 ;Q’tarB”Ck 04 | 50|50 20
83
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3.3.1.a: > 4 45HTable

<A2 >

 public void createHBaseTable(String tablename, String[] family)
| throws IOException {

HTableDescriptor htd = new HTableDescriptor(tablename);

+ for (String fa : family) {

htd.addFamily(new HColumnDescriptor(fa));

¥ .
. HBaseConfiguration config = new HBaseConfiguration();
' HBaseAdmin admin = new HBaseAdmin(config); !

If (admin.tableExists(tablename)) {
System.out.printin("Table: " + tablename + "Existed."); i

}else {

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

admin.createTable(htd);

________________________________________________________________________________________
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Table: TCRC

33.1lafTHHF

Family

Detall

Products

Turnover

Qualifier

Rowl

value

ROW?Z2

ROW3

T

HEBASE

85


http://hadoop.apache.org/hbase/

33.1b B A A TR = 2~ HTable

void loadFile2HBase(String file_in, String table_name) throws IOException {

BufferedReader fi = new BufferedReader(

new FileReader(new File(file_in)));

' String line;

 while ((line = fi.readLine()) !'= null) {

String[] str = line.split(";");

int length = str.length;

PutData.putData(table _name, str[0].trim(), "Detail", "Name", str[1]
trim());

PutData.putData(table _name, str[0].trim(), "Detail", "Locate",
str[2].trim());

for (int i =3; 1< length; i++) {

PutData.putData(table _name, str[0], "Products", "P" + (i - 2),

str[i]);
}
System.out.printin();
}
fi.close();
3

__________________________________________________________________________________________________
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3.3.1.b # {7 & %

Detall

Proc

UCLS

Turnover

Name

Locat

P1

P2

P3

P4

T01

GunLong

01

20

40

30

50

T02

ESing

02

50

T03

SunDon

03

40

30

T04

StarBuck

S

04

50

50

20

HEBASE
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HEBASE

3.3.1. ¥ %ﬁ]

A R

create new table: tcrc

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: tcrc's Detail:Name
'01" to Table: tcrc's Detail:Locate

'20"" to Table: tcrc's Products:P1

40" to Table: tcrc's Products:P2

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

'50" to Table: tcrc's Products:P4

Esing' to Table: tcrc's Detail:Name
'02" to Table: tcrc's Detail:Locate

:"'50" to Table: tcrc's Products:P1

SunDon™ to Table: tcrc's Detail:Name

:"'03"" to Table: tcrc's Detail:Locate
:"'40" to Table: tcrc's Products:P1
:"'30" to Table: tcrc's Products:P2

:"'StarBucks'* to Table: tcrc's Detail:Name
:"'04" to Table: tcrc's Detail:Locate

:"'50" to Table: tcrc's Products:P1

:"'50" to Table: tcrc's Products:P2

:"'20"" to Table: tcrc's Products:P3
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¢ Turnover:P1,P2,P3,P4

waue: TO1:P1:xx
Jazz:TO1:P2:xxx
[1a: TO1:P3:xXXX
hung:TO2:P1:xx
[1a: TO4:P1:xxxxX
[1a: TO4:P1:xxxX
hung:T04:P3:xx
hung:T04:P2:xx
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3.3.2. * Hadoop=Map Reduces& &

X% XxHTable
<map #%.3"#5> <reduce#z. \E%>

 public class tcrc2Count {
 public 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 IOEXxception,
InterruptedException {

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

public static class HtReduce extends

TableReducer<Text, IntWritable,
LongWritable> {

public void reduce(Text key, Iterable<IntWritable>
values,

Context context) throws IOEXxception,
InterruptedException {

int sum = 0;

for (IntWritable i : 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);

- —
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3.3.2. * Hadoop="Map Reducei& ¥

HTable
< Main #&:#>

-t

________________________________________________________________________________________

' public static void main(String args[]) throws Exception {
 String input = "income";

 String tablename = "tcrc";

 Configuration conf = new Configuration();
 conf.set(TableOutputFormat. OUTPUT_TABLE, tablename);
+ Job job = new Job(conf, "Count to tcrc");

. job.setJarByClass(tcrc2Count.class);
 job.setMapperClass(HtMap.class);
 job.setReducerClass(HtReduce.class);
 job.setMapOutputKeyClass(Text.class);
 job.setMapOutputValueClass(IntWritable.class);
 job.setInputFormatClass(TextInputFormat.class);

" job.setOutputFormatClass(TableOutputFormat.class);
FilelnputFormat.addinputPath(job, new Path(input));
System.exit(job.waitForCompletion(true) ? 0 : 1);
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332HIFHE

Detall

ProC

UCLS

Turnover

Name

Locat

Pl

P2

P3

P4

Pl

P2

P3

P4

T01

GunLong

01

20

40

30

50

1

1

T02

ESing

02

50

T03

SunDon

03

40

30

T04

StarBucks

04

50

50

20
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HEBASE

> scan 'terc’
ROW
TO1
TO1
TO1
TO1
TO1
TO1
TO1
TO1
TO1
TO1
T02
T02
T02
T02
TO3
TO3
TO3
TO3
TO3
TO4
TO4
TO4
TO4
TO4
TO4
TO4
TO4

COLUMN+CELL
column=Detail:Locate, timestamp=1265184360616, value=01
column=Detail:Name, timestamp=1265184360548, value=GunLong
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=Detail:Locate, 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=Detail:Locate, 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:Locate, timestamp=1265184361311, value=04
column=Detail:Name, timestamp=1265184361287, value=StarBucks
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

4 row(s) in 0.0310 seconds
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333 HEX Y ER

® X (EHER & EI%>X<7¢;P§L—FJ e He>)

& i%:F Hadoop < Map () £ HBasep =3
Products:{P1,P2,P3,P4} £
Turnover:{P1,P2,P3,P4} 3% 11 %k

& SiEit ¥ 5 d Hadoop Reduce () B w
HBase p\ Turnover:Sum r’v’ﬂCqumnp\

1

D i'Jz\fé-P\Aﬁmﬁs HcE e~ 3 en

rr'IE =~ )3 AFE T

T
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3.3.3. Hadoop * kg2

<map #%; 55>

publlc class tcrc3CalculateMR {
: public static class HtMap extends TableMapper<Text, Text> {
- public void map(ImmutableBytesWritable key, Result value,
Context context) throws IOException, InterruptedException {
String row = Bytes.toString(value.getValue(Bytes.toBytes(*'Detail™),
Bytes.toBytes(*'Locate™)));

' % % HBase
<reducef2.;\ 75>

public static class HtReduce extends
TableReducer<Text, Text,
Text> {

public void reduce(Text key,
Iterable<Text> values,
Context context)

throws IOEXxception,
InterruptedException {

String sum =""
for (Texti : values) {
sum += i.toString();

.?f&
i

int sum = 0;
for (inti=0;i<4;i++){
String v = Bytes.toString(value.getValue(Bytes

toBytes(*'Products'), Bytes.toBytes(*'P" + (i +

N);
String ¢ = Bytes.toString(value.getValue(Bytes

toBytes(*"Turnover™), Bytes.toBytes(*'P* + (i +
D)) Put put = new
if (v!=null) { Put(Bytes.toBytes(key.toStri
if(c == null) c=""0"; ng()));

System.err.printin(*'p=""+ v);
System.err.printin(*'c="" + c);
sum += Integer.parselnt(v) * Integer.parselnt(c);

put.add(Bytes.toBytes("Turnover"),
Bytes.toBytes("Sum"), Bytes

System.err.printin(*"T*" + row + """ + “"p[*" + 1 + "]*"" + ""c[" _.toBytes(sum)); |
FiH ]IS VR o context.write(new Text(), put);
+(sum)); 3} 1}

context.write(new Text("'T"" + row), new Text(String.valueOf(sum))); }}

)

i D);
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3.3.3. Hadoop ﬁéi&—;‘éﬁj 4 % % HBase

< Main #&:#>

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

String tablename = "tcrc";

Scan myScan = new Scan();
myScan.addColumn("Detail:Locate".getBytes());
myScan.addColumn("Products:P1".getBytes());
myScan.addColumn("Products:P2".getBytes());
myScan.addColumn("Products:P3".getBytes());
myScan.addColumn("Products:P4".getBytes());
myScan.addColumn("Turnover:P1".getBytes());
myScan.addColumn("Turnover:P2".getBytes());
myScan.addColumn("Turnover:P3".getBytes());
myScan.addColumn("Turnover:P4".getBytes());
Configuration conf = new Configuration();

+ Job job = new Job(conf, "Calculating ");

' job.setJarByClass(tcrc3CalculateMR.class);

' job.setMapperClass(HtMap.class);

" job.setReducerClass(HtReduce.class);

' job.setMapOutputKeyClass(Text.class);

" job.setMapOutputValueClass(Text.class);

' job.setinputFormatClass(TablelnputFormat.class);

" job.setOutputFormatClass(TableOutputFormat.class

);
TableMapReduceUtil.initTableMapperJob(tablena
me, myScan, HtMap.class,

Text.class, Text.class, job);

TableMapReduceUtil.initTableReducerJob(tablena
me, HtReduce.class, job);

ystem.exit(job.waitForCompletion(true) ? 0 : 1);
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HEBASE

> scan
ROW
T01
TO1
TO1
T01
T01
T01
T01
T01
T01
T01
T01
T02
T02
T02
T02
T02
T03
T03
T03
T03
T03
T03
T04
T04
T04
T04
T04
T04
T04
T04
T04

‘terc’

COLUMN+CELL
column=Detail:Locate, timestamp=1265184360616, value=01
column=Detail:Name, timestamp=1265184360548, value=GunLong
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:Locate, 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:Locate, 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=Turnover:sum, timestamp=1265190421993, value=120
column=Detail:Locate, timestamp=1265184361311, value=04
column=Detail:Name, timestamp=1265184361287, value=StarBucks
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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333. M (TR

Detal Products Turnover
Name |Locate P1|P2|P3|P4|P1P2|P3|P4| Sum
TO1|GunLong| 01 |20{40/30|50( 1|1 |1 |1 140
T02| ESIng | 02 |50 2 100
TO3| SunDon | 03 [40|30 3|3 210
T04 StarBucks| 04 [50(50|20 41414 480

HEBASE
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3.3.4. ¥ k¢ Transactional
HBase

® Indexed Table = Secondary Index = Transactional
HBase

® [ %R Atable 4p i ¥ — sktable o e key 7
e o A p R
Primary Table Indexed Table

name price | description w name price | description

1 | apple 10 XX 2 | orig 5 000

2 | orig 5 000 4 | tomato 8 uu

3 |banana |15 VVWV 1 | apple 10 XX

4 | tomato 8 uu 3 | banana |15 VVVV
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3.3.4.w kg : Transactional HBase

Z & SHBASE_INSTALL DIR/conf/hbase-site. xml #§p
e d 3B PR

<property>
<name> hbase.regionserver.class </name>

<value> org.apache.hadoop.hbase.ipc.IndexedRegioninterface
</value>

</property>
<property>
<name> hbase.regionserver.impl </name>
. <value> |
. org.apache.hadoop.hbase.regionserver.tableindexed.IndexedRegionServer
| </value> '

</property>
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3.3.4.1 2% = Indexed Table

' public class tcrc4SortTurnover {
 public void addIndexToTurnover(String OriTable, String IndexID,

String OriColumn) throws 10Exception {

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(IndexID,

3

Bytes.toBytes(OriColumn)));

 public static void main(String[] args) throws IOException {
tcrc4SortTurnover tt = new tcrc4SortTurnover();
tt.addIndexToTurnover("tcrc”, "Sum™, "Turnover:Sum");

' tt.readSortedValGreater("130"):

1
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3.3.4.1 Indexed Table ﬁ] 2%

ROW
100T02
100T02
120T03
120T03
140701
140T01
170704
170704

> scan 'tcrc-Sum'

COLUMN+CELL

column=Turnover:Sum, timestamp=1265190782127, value=100
column=__INDEX :ROW, timestamp=1265190782127, value=T02
column=Turnover:Sum, timestamp=1265190782128, value=120
column=__INDEX __:ROW, timestamp=1265190782128, value=T03
column=Turnover:Sum, timestamp=1265190782126, value=140
column=__INDEX :ROW, timestamp=1265190782126, value=T01
column=Turnover:Sum, timestamp=1265190782129, value=170
column=__INDEX _:ROW, timestamp=1265190782129, value=T04

4 row(s) in 0.0140 seconds
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334222 A2 HFW/HTF

__________________________________________________

public void readSortedValGreater(String filter_val)
throws 10Exception {

' HBaseConfiguration conf = new
HBaseConfiguration();

byte[][] baseColumns = new byte[][] { column_1,
column_2 };

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

ResultScanner scanner =
table.getindexedScanner(indexId,
indexStartRow,

indexStopRow, indexColumns, indexFilter,
baseColumns);

for (Result rowResult : scanner) {
String sum =
Bytes.toString(rowResult.getValue(column_1)
String name =
Bytes.toString(rowResult.getValue(column_2)

System.out.printin(name + " 's turnover is " +
Sum + [ 1] $.||);

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

/ the id of the index to use
- String tablename = "tcrc";
String indexld = "Sum";
byte[] column_1 = Bytes.toBytes("Turnover:Sum");
| byte[] column_2 = Bytes.toBytes(""Detail:Name");

byte[] indexStartRow =
HConstants. EMPTY_START _ROW;

byte[] indexStopRow = null;

byte[][] indexColumns = null;

- SingleColumnValueFilter indexFilter = new
: SingleColumnValueFilter(Bytes
toBytes("Turnover"),
Bytes.toBytes(""'Sum"),

CompareFilter.CompareOp.GREATER_OR
_EQUAL, Bytes.toBytes(filter_val));

}

table.close();

-
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GunLong 's turnover is 140 $.
StarBucks 's turnover is 170 $.
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3.3.5.%4g : B4 Thrift ?
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€ > C N

[ " http://secusenchcorgt.. =
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row Fam:Col value
T01 |Detail:Locate ||01

T01 ||Detail:Name ||GunLong
TO1 |Products:P1 |20

T01 ||Products:P2  ||40

TO1 |Products:P3 |30

T01 ||Products:P4  ||50

TO1 || Turnover:P1

TO1 [| Turnover:P2

TO1 || Turnover:P3

TO1 [ Turnover:Sum |90

T02 |Detail:Locate ||02

T02 ||Detail:Name ||Esing
T02 |Products:P1 |50

T02 | Turnover:P1 (|2

TOZ2 || Turnover:sum | 100

http://localhost/hbase/scantablehtml.p
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