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1. HEN HBase % /'utidn &3 AF St
$ bin/hbase shell

2. BEHY®L

3. BB MATHREE P R

4. fE—kE

A& user #, ©E info. data WHAFE

hbase(main):010:0> create 'user', 'info', 'data’

hbase(main):010:0> create 'user', {NAME => 'info', VERSIONS => '3'},{NAME => 'data'}]
5. WnImE s 1RAE

1] user FHHAEER, row key A rk0001, FiE info HFEHN name Flbri~
&, {HN zhangsan

hbase(main):011:0> put 'user', 'rke@@l', 'info:name', 'zhangsan'
M user RPIHEANELE, row key AN rk0001, HjEE info AN gender #kn
NAF, fHN female

hbase(main):012:0> put 'user', 'rk@@@l', 'info:gender', 'female’
] user #HHHEAN(EE, rowkey N k0001, #Jj% info M age FIrRET,
H9 20

hbase(main):013:0> put 'user', 'rke@@l', 'info:age', 20

M user FPIHAEE, rowkey A k0001, #|jiE data @M pic FIFRRTT,
{H°N picture

hbase(main):014:0> put 'user', 'rko@o0l', 'data:pic', 'picture'’

2) BiHBIE
1. @i rowkey #HATHM)
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FRHL user TH row key SN k0001 HIFFEE R

hbase(main):015:0> get 'user', 'rkoool’

2. BF rowkey FIHMIEANFILERIEE

FRHU user FH' row key N rk0001, info FEHIFEEE

hbase(main):016:0> get 'user', 'rkeeol', 'info'

3. B/F rowkey FHEFIKTEE T EME

REL user FH rowkey N rk0001, info FEH name. age F|Fr/~fFHIME R

hbase(main):017:0> get 'user', 'rko@@l', 'info:name', 'info:age'

4. BF rowkey FBEZ NG R

FRHL user #H row key SN k0001, info. data #|iEHIEE

hbase(main):018:0> get 'user', 'rkeeol', 'info', 'data’
HE XS

hbase(main):019:0> get 'user', 'rkoeol', {COLUMN => ['info', 'data']}

E XS

hbase(main):020:0> get 'user', 'rkoeol', {COLUMN => ['info:name', 'data:pic']}

5. f8E rowkey S5FIMEEM

SREL user T row key AN rk0001, cell HIJME N zhangsan HI[EE

hbase(main):030:0> get 'user', 'rkeeol', {FILTER => "ValueFilter(=, 'binary:zhangsa

h)" )

6. T8E rowkey HFMEBK LM

IREL user F£H row key A rk0001, FlirrGHEH a FEE

hbase(main):031:0> get ' 'rkoeol', {FILTER => "(QualifierFilter(=, 'substring:
2" )"}
Ak slm N — B

hbase(main):032:0> put ' ', 'rkeee2', 'info:name', 'fanbingbing'’
hbase(main):033:0> put ' ', 'rkeee2', 'info:gender', 'female'’

hbase(main):034:0> put ' ', 'rkeee2', 'info:nationality', 'HE"
hbase(main):035:0> get ' ', 'rkeee2', {FILTER => "ValueFilter(=, 'binary:"[E"')"}
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7. BMFTA BUE
i) user KPMFTAERER
scan 'user|

8. FiRETH

&if] user RHFIHKN info MER

scan 'user', {COLUMNS => 'info'}
scan 'user', {COLUMNS => 'info', RAW => true, VERSIONS => 5}

scan 'user', {COLUMNS => 'info', RAW => true, VERSIONS => 3}

9. ZAIKEM

B user RHFFEN info Fl data HIEE

scan 'user', {COLUMNS => ['info', 'data']}

scan 'user', {COLUMNS => ['info:name', ‘'data:pic']}

10. 5 5€ 5 5 AT 4 2 )

2rif) user XA HEAN info. FFRREFN name KIS S

scan 'user', {COLUMNS => 'info:name'}

L1 $5RE S 51 48 LA KPR € A £ 16

B if] user KFFIBEA info. FIFR/RFFN name MIERE, I HMARHT 5 4

scan 'user', {COLUMNS => 'info:name', VERSIONS => 5}

12. 85 2k 12 IR AE (H ) A

i) user RHFIEA info M data HIWRRTFHER a ZRHIELR

scan 'user', {COLUMNS => ['info', 'data'], FILTER => "(QualifierFilter(=, 'substring

a'))"}

13. rowkey 70 HI{E £ 1H

i) user ®HH|BEN info, rk Jo[EZ (rk0001, rk0003) HIEIE

scan 'user', {COLUMNS => 'info', STARTROW => 'rkeeel', ENDROW => 'rkeee3'}

14. ¥85€ rowkey FURIET )
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i) user £H row key Ph rk FRFFFLI

scan 'user',{FILTER=>"PrefixFilter('rk')"}

15. 45 %€ Bl o Bl{H &R

Eif] user FrPIEE VL 1 HHE

scan 'user’', {TIMERANGE => [139236878398@, 1392380169184]}
16. it —5kRA 2 AT H

count 'user’|

3) HEHEAE
1. HEHHPRE

BECHT AR R4 N A — A, WA HHEE e, wEdE s,
2. HHRAS

¥ user R 1 FIRMASH N 5

hbase(main):050:0> alter 'user', NAME => 'info', VERSIONS

4) MR ERAE
1. $R5E rowkey LLMAIAHEATHIFG

W% user # row key A rk0001, FIr/RfF A info:name HIEHE

hbase(main):045:0> delete 'user', 'rkee@l', 'info:name'

2. 18 rowkey, F4 LN 7 BAEHEAT IR

MR user F row key A rk0001, Fbr/~f N info:name, timestamp A
1392383705316 (K%

delete 'user', 'rke@@l', 'info:name', 1392383705316

3. MIEE—A%i%

B — 51k
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'user', NAME => 'info', METHOD => ‘'delete’

'user', NAME => 'info', METHOD => ‘'delete’

4. TEERAE

hbase(main):017:0> truncate 'user'

5. MIkxFR

hbase(main):049:0> disable 'user
SRIE A RE drop IXANER, fHHT4:
hbase(main):050:0> drop 'user'

: WHREE drop £, =k4EE: Drop the named table. Table must first be
disabled

Vi. HBase HIE shell BH xS
1. status

Billn: B RSTAHIRES
hbase(main):058:0> status 'nodeel’]

2. whoami

7~ HBase 4uiH Y, #ilin:
hbase> whoami

3. list

R AT R
hbase> 1ist

4. count

Gt RI0TRA, Bl

hbase> count 'user'
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5. describe

JERR A5 R

hbase> describe 'user'

6. exists
KB AR, & TR 2 T
hbase> exists 'user’]

7. is enabled. is disabled

R AR AL A B

hbase> is _enabled ‘'user’

8. alter

%A 2 Al AU SR AN B R s =,
NERTRIG ISR
hbase> alter 'user', NAME => 'CF2', VERSIONS => 2

N HTR MRS

hbase(main):002:0> alter 'user', 'delete' => 'CF2'

9. disable/enable

A —5RER/ R kR

10. drop

MIER—5K3K, CEEMBRER Z AT A4t

11. truncate

Hi

%

NES
ME|

F.. HBase [ Java API K

1. JFR javaAPI #:{E HBase FTE(iE
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@Test
createTable() IOException {

Configuration configuration = HBaseConfiguration.create();

configuration.set("hbase.zookeeper.property.clientPort"”, "2181");

configuration.set("hbase.zookeeper.quorum", "node@l,node®2,noded3");

configuration.set("hbase.master", "node0l:60000");

Connection connection = ConnectionFactory.createConnection(configuration);
Admin admin = connection.getAdmin();

HTableDescriptor hTableDescriptor = HTableDescriptor(TableName.valueOf(

"myuser"));

hTableDescriptor.addFamily( HColumnDescriptor("f1"));

hTableDescriptor.addFamily ( HColumnDescriptor("f2"));

myuser = admin.tableExists(TableName.valueOf("myuser"));
(!'myuser){

admin.createTable(hTableDescriptor);

admin.close();

L

Test

addDatas() TIOException {

Configuration configuration = HBaseConfiguration.create();

)

configuration.set("hbase.zookeeper.quorum"”, "node01:2181,node02:2181");

Connection connection = ConnectionFactory.createConnection(configuration);

Table myuser = connection.getTable(TableName.valueOf("myuser"));

Put put = Put("0001".getBytes());
put.addColumn("f1".getBytes(),"id".getBytes(), Bytes.toBytes(1l));

put.addColumn("f1".getBytes(), "name".getBytes(), Bytes.toBytes("/ —~"));
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put.addColumn("f1".getBytes(), "age".getBytes(), Bytes.toBytes(18));

put.addColumn("f2".getBytes(), "address".getBytes(), Bytes.toBytes("HiERA"))
put.addColumn("f2".getBytes(), "phone".getBytes(), Bytes.toBytes("1587410258

"))

‘ @

myuser.put(put);

myuser.close();

3. o EE

Test

)

insertBatchData() IOException {

Configuration configuration = HBaseConfiguration.create();

configuration.set("hbase.zookeeper.quorum", "node01:2181,no0ded2:2181");

Connection connection = ConnectionFactory.createConnection(configuration);

Table myuser = connection.getTable(TableName.valueOf("myuser"));
L/ 0/ put W R IEHE rowkey
Put put = Put("0002".getBytes());
put.addColumn("f1".getBytes(),"id".getBytes(),Bytes.toBytes(1));
put.addColumn("f1".getBytes(), "name".getBytes(),Bytes.toBytes("&#"));
put.addColumn("f1".getBytes(), "age".getBytes(),Bytes.toBytes(30));
put.addColumn("f2".getBytes(), "sex".getBytes(),Bytes.toBytes("1"));
put.addColumn("f2".getBytes(), "address".getBytes(),Bytes.toBytes ("Jili[E L

"));

put.addColumn("f2".getBytes(), "phone".getBytes(),Bytes.toBytes("16888888888
"))

put.addColumn("f2".getBytes(), "say".getBytes(),Bytes.toBytes("helloworld"))

Put put2 = Put("0003".getBytes());

put2.addColumn("f1".getBytes(),"id".getBytes(),Bytes.toBytes(2));
addColumn("f1".getBytes(), "name".getBytes(),Bytes.toBytes("X|%&"));
addColumn("f1".getBytes(), "age".getBytes(),Bytes.toBytes(32));

addColumn("f2".getBytes(), "sex".getBytes(),Bytes.toBytes("1"));
addColumn("f2".getBytes(), "address".getBytes(),Bytes.toBytes ("

addColumn("f2".getBytes(), "phone".getBytes(),Bytes.toBytes("1788888888
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put2.addColumn("f2".getBytes(), "say".getBytes(),Bytes.toBytes("talk is chea

p , show me the code"));

put3.addCol .getBytes(),"id".getBytes(),Bytes.toBytes(3));
addColumn("f1".getBytes(), "name".getBytes(),Bytes.toBytes("fhL"));
addColumn("f1".getBytes(), "age".getBytes(),Bytes.toBytes(35));
addColumn("f2".getBytes(), "sex".getBytes(),Bytes.toBytes("1"));
addColumn("f2".getBytes(), "address".getBytes(),Bytes.toBytes(" F4("));
addColumn("f2".getBytes(), "phone".getBytes(),Bytes.toBytes("1288888888

addColumn("f2".getBytes(), "say".getBytes(),Bytes.toBytes("what are you

.addColumn("f1".getBytes(),"id".getBytes(),Bytes.toBytes(4));
.addColumn("f1".getBytes(), "name".getBytes(),Bytes.toBytes("i&&="));
.addColumn("f1".getBytes(), "age".getBytes(),Bytes.toBytes(28));
.addColumn("f2".getBytes(), "sex".getBytes(),Bytes.toBytes("1"));
.addColumn("f2".getBytes(), "address".getBytes(),Bytes.toBytes("JU)JI|[Zf

"))

.addColumn("f2".getBytes(), "phone".getBytes(),Bytes.toBytes("1488888888

.addColumn("f2".getBytes(), "say".getBytes(),Bytes.toBytes (" HIfiF/RE Ui
"));

put5.addColumn("f1".getBytes(),"id".getBytes(),Bytes.toBytes(5));

put5.addColumn("f1".getBytes(), "name".getBytes(),Bytes.toBytes ("]
.addColumn("f1".getBytes(), "age".getBytes(),Bytes.toBytes(27));
.addColumn("f2".getBytes(), "sex".getBytes(),Bytes.toBytes("1"));
.addColumn("f2".getBytes(), "address".getBytes(),Bytes.toBytes("MH A\

.addColumn("f2".getBytes(), "phone".getBytes(),Bytes.toBytes("1588888888

.addColumn("f2".getBytes(), "say".getBytes(),Bytes.toBytes ("% & =404

put6.addColumn("f1".getBytes(), "name".getBytes(),Bytes.toBytes("xiaobubu—i}
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addColumn("f1".getBytes(), "age".getBytes(),Bytes.toBytes(28));

addColumn("f2".getBytes(), "sex".getBytes(),Bytes.toBytes("1"));
addColumn("f2".getBytes(), "address".getBytes(),Bytes.toBytes ("}

addColumn("f2".getBytes(), "phone".getBytes(),Bytes.toBytes("1578888888

addColumn("f2".getBytes(), "say".getBytes(),Bytes.toBytes ("FAlf I} 17 "))

List<Put> listPut = ArrayList<Put>();
listPut.add(put);
listPut.add(put2);
listPut.add(put3);
listPut.add(put4);
listPut.add(put5);
listPut.add(put6);

myuser.put(listPut);

myuser.close();

T rowkey A 0003 BN :

@Test

searchData() IOException {

Configuration configuration = HBaseConfiguration.create();

configuration.set("hbase.zookeeper.quorum", "node01:2181,n0de02:2181,no0ded3:

Connection connection = ConnectionFactory.createConnection(configuration);

Table myuser = connection.getTable(TableName.valueOf("myuser"));

Get get = Get(Bytes.toBytes("0003")),;
Result result = myuser.get(get);
Cell[] cells = result.rawCells();

(Cell cell : cells) {

System.out.println(Bytes.toString(cell.getQualifierArray(),cell.getQual

ifierOffset(),cell.getQualifierLength()));

System.out.println(Bytes.toString(cell.getValueArray(),cell.getValueOff

set(),cell.getValueLength()));

myuser.close();

=
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(@Test

searchData2() IOException {

Configuration configuration = HBaseConfiguration.create();

configuration.set("hbase.zookeeper.quorum", "node01:2181,n0de02:2181,no0ded3:
2181");

Connection connection = ConnectionFactory.createConnection(configuration);

Table myuser = connection.getTable(TableName.valueOf("myuser"));
| //id rowkey 7 7

Get get = Get("0003".getBytes());
get.addColumn("f1".getBytes(),"id".getBytes());

Result result = myuser.get(get);

System.out.println(Bytes.toInt(result.getValue("f1".getBytes(), "id".getByt

es())));
System.out.println(Bytes.toInt(result.getValue("f1".getBytes(), "age".getBy

tes())));

System.out.println(Bytes.toString(result.getValue("f1".getBytes(), "name".g

etBytes())));

scanRowKey () IOException {

Configuration configuration = HBaseConfiguration.create();

configuration.set("hbase.zookeeper.quorum", "node01:2181,node02:2181,node0d3:

Connection connection = ConnectionFactory.createConnection(configuration);

Table myuser = connection.getTable(TableName.valueOf("myuser"));

Scan scan = Scan();
scan.setStartRow("0004".getBytes());
scan.setStopRow("0006".getBytes());

ResultScanner resultScanner = myuser.getScanner(scan);

(Result result : resultScanner) {

System.out.println(Bytes.toString(result.getRow()));
KeyValue[] raw = result.raw();
(KeyValue keyValue : raw) {

System.out.println(Bytes.toString(keyValue.getFamilyArray(),keyValu

e.getFamilyOffset(),keyValue.getFamilyLength()));
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System.out.println(Bytes.toString(keyValue.getQualifierArray(),key

alue.getQualifierOffset(), keyValue.getQualifierLength()));
]

System.out.println(Bytes.toInt(result.getValue("f1"|.getBytes(), "id".ge
tBytes())));

System.out.println(Bytes.toInt(result.getValue("f1"|.getBytes(), "age".g
etBytes())));

System.out.println(Bytes.toString(result.getValue("f1".getBytes(), "nam
e".getBytes())));
I
myuser.close();

scanAllData() IOException {

)
-
0]
0
@r [

Configuration configuration = HBaseConfiguration.create();

configuration.set("hbase.zookeeper.quorum", "node01:2181,node02:2181,node0d3:

2181")

Connection connection = ConnectionFactory.createConnection(configuration);

Table myuser = connection.getTable(TableName.valueOf("myuser"));

Scan scan = Scan();
ResultScanner resultScanner = myuser.getScanner(scan);
(Result result : resultScanner) {

System.out.println(Bytes.toString(result.getRow()));

System.out.println(Bytes.toInt(result.getValue("f1"|.getBytes(), "id".ge

tBytes())));
System.out.println(Bytes.toInt(result.getValue("f1"|.getBytes(), "age".g

etBytes())));

System.out.println(Bytes.toString(result.getValue("f1".getBytes(), "nam
" getBytes()))) ]
]
|______myuser.close();]
!

2. SIEF/EN

RS HRIRZ , (HERT A7 NP RIE—— .
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hbase i€ 28 1 EL 3B 515 -

REATER >|

Hbase iLyEASIELIAS (i€ LLBHLED -

OFOREZHE M

BinaryComparator %5719 % 5l T L 2 112040, R H Bytes.compareTo(byte[])

BinaryPrefixComparator FRETHIAHIF], @ LG e v i 2 & 5 4 )
NullComparator JFIWigh & &A=

BitComparator #%fi b4y

RegexStringComparator feft—/NMIENHLEAE, (N3 EQUAL FI13E EQUAL
SubstringComparator FIWiHEfLi+ & & & HIAE value H.

1) B S

1. rowKey X JESS RowFilter

Eit RowFilter iEJELL rowKey 0003 /NEIFTA R H Sk

rowKeyFilter() IOException {

Configuration configuration = HBaseConfiguration.create();

configuration.set("hbase.zookeeper.quorum", "node01:2181,node02:2181,node0d3:

Connection connection = ConnectionFactory.createConnection(configuration);

Table myuser = connection.getTable(TableName.valueOf("myuser"));

Scan scan = Scan();

RowFilter rowFilter = RowFilter(CompareFilter.CompareOp.LESS OR EQUAL,
BinaryComparator(Bytes.toBytes("0003")));

scan.setFilter(rowFilter);
ResultScanner resultScanner = myuser.getScanner(scan);

(Result result : resultScanner) {
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System.out.println(Bytes.toString(result.getRow()));

System.out.println(Bytes.toInt(result.getValue("f1"|.getBytes(), "id".ge
tBytes())));

System.out.println(Bytes.toInt(result.getValue("f1"|.getBytes(), "age".g
etBytes())));

System.out.println(Bytes.toString(result.getValue("f1".getBytes(), "nam
" getBytes ())));]
I
| myuser.close();
S

2. HEitJERS FamilyFilter

EIEL £2 FR/ANRRTA 55 P R

Test

)

familyFilter() IOException {

Configuration configuration = HBaseConfiguration.create();

configuration.set("hbase.zookeeper.quorum", "node01:2181,node02:2181,noded3:
2181");
Connection connection = ConnectionFactory.createConnection(configuration);

Table myuser = connection.getTable(TableName.valueOf("myuser"));

| Scan scan = new Scan() |

| FamilyFilter familyFilter = new FamilyFilter(CompareFilter.CompareOp.LESS, |
SubstringComparator("f2"));

| scan.setFilter(familyFilter);

| ResultScanner resultScanner = myuser.getScanner(scan);|

[ for (Result result : resultScanner) {|

/i rowkey

System.out.println(Bytes.toString(result.getRow()));

System.out.println(Bytes.toInt(result.getValue("f1".getBytes(), "id".ge
tBytes())));

System.out.println(Bytes.toInt(result.getValue("f1"|.getBytes(), "age".g
etBytes())));

System.out.println(Bytes.toString(result.getValue("f1".getBytes(), "nam
e".getBytes())));
I

myuser.close();

3. HityERE QualifierFilter
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HAH) name %) W)1E

Test

qualifierFilter() IOException {

Configuration configuration = HBaseConfiguration.create();

)

configuration.set("hbase.zookeeper.quorum", "node01:2181,node02:2181,node0d3:

Connection connection = ConnectionFactory.createConnection(configuration);

Table myuser = connection.getTable(TableName.valueOf("myuser"));

Scan scan = Scan();

QualifierFilter qualifierFilter = QualifierFilter(CompareFilter.Compare)
Op . EQUAL, SubstringComparator(“name"));

scan.setFilter(qualifierFilter);

ResultScanner resultScanner = myuser.getScanner(scan);

(Result result : resultScanner) {

System.out.println(Bytes.toString(result.getRow()));

System.out.println(Bytes.toString(result.getValue("f1".getBytes(), "nam

4. HMENJERS ValueFilter

HMPTAHPEE 8 MEHE

Test

valueFilter() IOException {

Configuration configuration = HBaseConfiguration.create();

)

configuration.set("hbase.zookeeper.quorum", "node01:2181,n0de02:2181,no0ded3:
2181");

Connection connection = ConnectionFactory.createConnection(configuration);

Table myuser = connection.getTable(TableName.valueOf("myuser"));

Scan scan = Scan();

ValueFilter valueFilter = ValueFilter(CompareFilter.CompareOp.EQUAL,

SubstringComparator("8"));

scan.setFilter(valueFilter);
ResultScanner resultScanner = myuser.getScanner(scan);
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(Result result : resultScanner) {

System.out.println(Bytes.toString(result.getRow()));

System.out.println(Bytes.toString(result.getValue("f2".getBytes(), "pho

ne".getBytes())));
)

2) RIS
1. HFMENLJESS SingleColumnValueFilter

SingleColumnValueFilter iR [FI3 & 2544 B ¥ 5 E 1 BT B 7 B

Test

singleColumnFilter() IOException {

Configuration configuration = HBaseConfiguration.create();

)

configuration.set("hbase.zookeeper.quorum", "node01:2181,n0de02:2181,no0ded3:
2181");

Connection connection = ConnectionFactory.createConnection(configuration);

Table myuser = connection.getTable(TableName.valueOf("myuser"));
Scan scan = Scan();

SingleColumnValueFilter singleColumnValueFilter = SingleColumnValueFilt

er("f1".getBytes(), "name".getBytes(), CompareFilter.CompareOp.EQUAL, "X
scan.setFilter(singleColumnValueFilter);
L //Firowkey)

System.out.println(Bytes.toString(result.getRow()));

System.out.println(Bytes.toInt(result.getValue("f1"|.getBytes(), "id".ge

tBytes())));
System.out.println(Bytes.toString(result.getValue("f1".getBytes(), "nam

e".getBytes())));

System.out.println(Bytes.toString(result.getValue("f2".getBytes(), "pho

ne".getBytes())));
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myuser.close();

=

2. FMEHEERIJESS SingleColumnValueExcludeFilter

L SingleColumnValueFilter Mz, =HEEREIREM], HARRH) 45 b
3. rowkey HIZRITUERS PrefixFilter

LA 00 JFLMIPTA RIS rowkey

@Test

preFilter() IOException {

Configuration configuration = HBaseConfiguration.create();

configuration.set("hbase.zookeeper.quorum", "node01:2181,node02:2181,node0d3:

2181")

Connection connection = ConnectionFactory.createConnection(configuration);

Table myuser = connection.getTable(TableName.valueOf("myuser"));

Scan scan = Scan();

PrefixFilter prefixFilter = PrefixFilter("00".getBytes());

scan.setFilter(prefixFilter);
ResultScanner resultScanner = myuser.getScanner(scan);

(Result result : resultScanner) {

System.out.println(Bytes.toString(result.getRow()));

System.out.println(Bytes.toInt(result.getValue("f1".getBytes(), "id".ge

tBytes())));
System.out.println(Bytes.toString(result.getValue("f1".getBytes(), "nam

e".getBytes())));

System.out.println(Bytes.toString(result.getValue("f2".getBytes(), "pho

he”.getBytes())));]
I
|_____myuser.close();
]

4. Syt jERs PageFilter

Uit eSS PageFilter

pageFilter2() IOException {
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Configuration configuration = HBaseConfiguration.create();

configuration.set("hbase.zookeeper.quorum”, "node@1:2181,noded2:2181,noded3

Connection connection = ConnectionFactory.createConnection(configuration);

Table myuser = connection.getTable(TableName.valueOf("myuser"));

pageNum = 3;
pageSize = 2

‘l

Scan scan = Scan();

(pageNum == 1) {

PageFilter filter = PageFilter(pageSize);
scan.setStartRow(Bytes.toBytes(""));
scan.setFilter(filter);

scan.setMaxResultSize(pageSize);

ResultScanner scanner = myuser.getScanner(scan);

(Result result : scanner)

‘

System.out.println(Bytes.toString(result.getRow()));

g

System.out.println(Bytes.toString(result.getValue("f1".getBytes(),

"name” . getBytes ))));]
L //System.out.println(Bytes.toString(result.getValue("f2" getBytes()|
_"phone". getBytes()))) ;]

"name" .getBytes())));

wn,

String startRowKey =

PageFilter filter = PageFilter((pageNum - 1) * pageSize + 1 );
scan.setStartRow(startRowKey.getBytes());
scan.setMaxResultSize((pageNum - 1) * pageSize + 1);

scan.setFilter(filter);
ResultScanner scanner = myuser.getScanner(scan);

(Result result : scanner) {
[] row = result.getRow();

startRowKey String(row);

I

Scan scan2 = Scan();
scan2.setStartRow(startRowKey.getBytes());
scan2.setMaxResultSize(Long.valueOf(pageSize));

PageFilter filter2 = PageFilter(pageSize);

scan2.setFilter(filter2);

ResultScanner scannerl = myuser.getScanner(scan2);
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(Result result : scannerl) {

[] row = result.getRow();

System.out.println( String(row));

myuser.close();

=

3) LIRS LEE B FilterList

: f#H] SingleColumnValueFilter i) f1 %%, name NXI#HIEHE, T
[FIE3 2 rowkey BIRTZRLL 00 ki) %EdE (PrefixFilter)

Test

B —

manyFilter() IOException {

Configuration configuration = HBaseConfiguration.create();

configuration.set("hbase.zookeeper.quorum”, "node®1:2181,noded2:2181,noded3
2181");

Connection connection = ConnectionFactory.createConnection(configuration);

Table myuser = connection.getTable(TableName.valueOf("myuser"));

Scan scan = Scan();
FilterList filterList = FilterList();

SingleColumnValueFilter singleColumnValueFilter = SingleColumnValueFilt
er("f1".getBytes(), "name".getBytes(), CompareFilter.CompareOp.EQUAL, "XI|%

PrefixFilter prefixFilter = PrefixFilter("00".getBytes());

filterList.addFilter(singleColumnValueFilter);

(Result result : scanner) {

System.out.println(Bytes.toString(result.getRow()));

System.out.println(Bytes.toString(result.getValue("f1".getBytes(), "nam

e".getBytes())));

WJ ‘
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myuser.close();

=

3. 1R rowkey MIEREIE

(@Test

deleteByRowKey() IOException {

Configuration configuration = HBaseConfiguration.create();

configuration.set("hbase.zookeeper.quorum", "node01:2181,n0de02:2181,no0ded3:

2181");

Connection connection = ConnectionFactory.createConnection(configuration);
Table myuser = connection.getTable(TableName.valueOf("myuser"));

Delete delete = Delete("0001".getBytes());

myuser.delete(delete);

myuser.close();

=

4. MIBRRBRIE

Test
deleteTable() IOException {

Configuration configuration = HBaseConfiguration.create();

)

configuration.set("hbase.zookeeper.quorum", "node01:2181,node02:2181,noded3:

Connection connection = ConnectionFactory.createConnection(configuration);

Admin admin = connection.getAdmin();

admin.disableTable(TableName.valueOf("myuser"));

admin.deleteTable(TableName.valueOf("myuser"));

admin.close();

75+ HBase BEJEH

1. RG5EH
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HBase R#i22H
Zuokee or€e— '
Client " | HMaster

| / Y- NE—

/" HRegionServer HRg nServer

HRegion HRegion

é - Store m Stora _.31 Store [ Memstore |  store [ MemsStore |
® Tl [T ] * Tl ol | Bol) )
S5 ~ oo Y =S oFs
\||\ T T O [T T T 1 [ el B [ [ 1 (W7 [ [ [ W 11 [ [ e
Ny : ¥ ) -.
N anane 0000 | Pooodo DDﬁbD \ﬁD
??; Uodgg gaggg Uoogyd Uogogyg gguag
T JUguoo ooggg ooodad oooggd ooogd

YA, RN HBase H AN 2HAT

1) Client

1. £ 1jH) hbase WO, Client ZE3'%E —LE cache NN hbase BV [Al,
Et.un regione B EAE E.

2) Zookeeper

HBase EIU\@EJEH W& M) Zookeeper, WATUAFHAINE N, (ELbREHEE, N T
R¥FFE 1, — AT IMNE Zookeeper
Zookeeper ?f HBase *HI{EH

L. ARIEEfA R, R JA—> master

2. 1A Region 5k

3. ST IAHE Region Server FPIRAS, ¥4 Region server B _EZRAN T 2k(E E52
S} I HN25 Master

3) HMaster

N Region server 7ML region

2. 113 region server B E YA
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3. KRINEZH region server JFEF /Bl F ) region
4. HDFS _F (b e Il
5. AbFE schema B #rid =k

4) HRegion Server

1. HRegion server , AEFRXFIXEE region H
10 13K

2. HRegion server 5t Y]/ (R Tid FE AR 151 KT region MEIH AT LLE
F, (F-Hkvim

Zookeeper il HRegion server, #4185 1jin HRegione server)

2. HBase HJRBHEIHERY

Column Family1(%I#) | Column Family2(7I#)

RowKey(iTE%) timestamp(§EEE)
name(71) age(Fl) | salary(®) | role(F)
rkoo1 zhangsan 26 12000 CTO t1
rkoo2 lisi 18 t2
rk0o3 wangwu 35 32000 t3
rk0o4 zhaoliu 31 CEO t4
rk0os sun 3 staff to
rkoos 43 th
rkQo7T yang t7
HBase M3 4514

1) 17%# Row Key

5 nosql #HlEE—FE, row key & H RIS RICFKA 8. 1) hbase table H)
17, RE=Fr.
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1. 8 A row key 15 ]
2. J#id row key [ range
3. AREM

Row Key ATHEF] UARAEE TR (FAKE R 64KB, SERpp H K —M N
10-100bytes), 7F hbase N#E, row key R4 NFETIHH.

Hbase 2%t R HIHIEL IR rowkey HEF (FHLIBF)

g, BRI Row key B)FZ 3L (byte order) HEF A4 . Wit key I, 7R
SrHETF AN, B A BT AR . (BB .
ER: FHFX int HEFERE R

1,10, 100, 11, 12, 13, 14, 15, 16, 17, 18, 19, 2,20, 21 ... . ELFEENERF,
ITRULAH 0 EAER.

TH—RESRETFEE AR—IREEZDF)) o XANRIFREREBAEH RS
5y W) BRAAERE s AE 50 6] — AT BEAT I R SRR E I AT

2) #i& Column Family

HBase & 1 IR, #RVHJE T FEAF% SR K ) schema )—#4) (MFIAR) ,
WRFEfE R Z AT E X

44 HECAF A NTTSE . U0 courses:history , courses:math #Sj& T
courses XMHIE.

YR BENNFRNERSIHRRESIRER#TH. JKEEL, ER—1T
F|NESE 10, #IHNXHHBL, M, mRRELE, FERERZHS
)i

3) %l Column

e R EAAES], BT H—A ColumnFamily, ZB{LT7E mysql 2496z A
PRI 51 o

4) W}|E]&% Timestamp
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HBase HiHIT row 1 columns #fi € I — MEN B ITHRN cell. BN cell #HifR
8 AR Z AR . AR IS I [RECR R 51 . I (RIS 64 A%
Ao BF[EPERAT BLER hbase (FEEUE SR B3 ) WE, ML I A1 B2 A 3 2 = A0 1
T RGEN ] o I TR AT DA ph 2 P 2 A o SR FH R e S e 7 5 4 R A o
R, BAAHE CEMEAME— MR . B cell 1, FRIRAHIZHE 2
a3 AR, B AR ) s HR A S AT T

N T R IE AR 2 RRARE R R (BRG] 6145, hbase $24t
T AR AR [T 2

L PRAFEE I B n SRR
2. PRAFROL— BN TR A I RiAS Cise B0 i A= A 301 TTLD

P ] AR RS S IR EAT BB

5) BT Cell

H {row key, column(=<family> + <label>), version} ME—HiEHIEIC. cell
B A R, A I A,

6) F4~5 VersionNum

s I RCA S, BEAREEE AT DA 2 A5, BRME N R GE a8, 2808 Long.

3. WELFE

1) BikgH
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HBase e
el Store | MemsStore |
S StoreFile  StoreFile
S -
HRegionServer —j—>‘ HFile H HFile ‘
. HRegion —
LA ER
Client ( \ . Store | MemStore |
o HRegion —————» StoreFile
- EEE ity
dprﬁn] KeyValues | |
- . HRegion
S e Store | MemsStore |
' StoreFile | StoreFile
Flusher s i
‘ HFile H HFile ‘
HLog
Log
Roller EEECEENE -
e B

HBase #E{AZEiH

1. Table HHIFTAITHILIE Row Key HIFHFHEI.

2. Table TEATHI A H _EEIAZ 4 HRegion.

3. HRegion %K/ (BRIN 106), HAEK—FFIERE— 4> HRegion, B
EHHAEAWHGEAZK, HRegion AWIE R, 438 K 21— BE K ik,
HRegion F 22542 WA ) HRegion. 24 Table WHRATAWIINZ, miss
AR Z Y] HRegion.

4. HRegion & HBase H173A[ NAFMEM BB HIB/DETT. B/DEITTHER
AFH) HRegion A PArAAFEAFIH) HRegion Server L. {H—/ HRegion
RASFFEIZA Server LM,

5. HRegion BARARMBIYE M/ NET, EHHFASRYELFAMER/PETT. F
52k, HRegion H—AEiEZ A Store Wik, &) Store FF—"
Column Family. 4% Strore X H— MemStore F10 XA
StoreFile #Hi. Wi kK,

2) StoreFile 1 HFile %#4

StoreFile DL HFile #&=CA%-A7AE HDFS E.
HFile A% =0A -
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HFile &=
l L4 ¥ ‘
Meta Meta = Data Data -
Data Data Data | (optionai) | (optional) | Filelnfo | 2% i Trailer
RS ARIR
- Key Key Key Key
Magic Value Value Value Value
HFile #%=

156 HFile SUHF AN E K, KEM E ) RA H AR Trailer M FileInfo.
IEWE s FRI, Trailer Hrfg a8 M AR HETraE m.

File Info H1idsx | SCAFI—LE Meta {5 5., f51: AVG_KEY LEN, AVG VALUE LEN,
LAST KEY, COMPARATOR, MAX SEQ ID KEY %%.

Data Index Al Meta Index Htids% T &4~ Data LAl Meta HRLITHLAG A .

Data Block /& HBase 1/0 HIFEARE G, N T ERZE, HRegionServer HAH T
LRU f] Block Cache #L#ill. &4~ Data HHK/INAT AZERIEE —> Table H i
HZHHEE, K51 Block R F T Scan, /N5 Block FIFFANLE#. FA
Data Bt 71k Magic BLARMEZ — > KeyValue X HHEIT A, Magic WNAEHL
LRI, BRI EEEEIA.

HFile HAIHIEES KeyValue X2 —ME A byte 4. (HZXA byte 24l
Himaa TRZIW, AR ERER. RITREE Br Bk

I Key |
Column -
Key Key Row & Column Column Time Key
Length | Length | Length Ros f:;";g Famiy | Qualifier | Stamp Type et
4B 4B 2B 1B 8B 1B

HFile H A4ty
TR 2PN [ e K EEEE, 393N Key UK R Value FIKE. 'BHEE 2
Key, JTaf2EEKEREIE, Fon RowKey FIKSE, 'ZHheE & RowKey, ARG
[ E KL EUE, Fox Family WHCHE, SRJ5 & Family, #2352 Qualifier, 28
Jo AN B K E I EUE, 3R~ Time Stamp #1 Key Type (Put/Delete) . Value
A XA IR IS5, B AR ) R A T
HEile 73 7NN HB I3 :

1. Data Block B - fRAFFRHIEHE, XHB7 AT LUK H 4.

2. Meta Block Bt (RIUEl)) - ORAFHH 7 H € I kv X, AT DABE 4
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3. File Info Bt -Hfile MnfE R, AW, FP AT LAFEX —& 73U N
HORTE .
4. Data Block Index E% -Data Block HIZ&5]. &R IIH key £ R FIHY
block HZE—2%idk 1] keyo
5. Meta Block Index Bx (AJi&H]) - Meta Block )25l
6. Trailer - IX—BUZEKN. ’fF /& BHWMZE, B—1 HFile i,
S Trailer, Trailer fRAF I EAIRIGAL B (B Magic
Number FH#fi 24 check), RJ5, DataBlock Index #{ R BN,
XFE, HRRFEA key B, ATEAREA HFile, 1R TN
key FTTEM) block, it —RWEEL 1o BEHEAS block XN A, FHR
P FHEH] key. DataBlock Index KA LRU HLHIVEIK .
HFile [] Data Block, Meta Block il K H L4677 A7 6, W4 J5m LLRK
/0 X 2% 1O AR 10, Bl 2 T >R A T4 24 R 72 75 2248 9% cpu i AT R4 AR R 45
HAl HFile A SCHREMMTIT 0 Gzip, Lzos

3) Memstore 5 StoreFile

—> HRegion HIZA> Store Hk, M4~ Store BE—ANMFIKIIPTEHIE Store
BIEALTAEH Memstore FINLFHERA StoreFile.

HEAEHLE AN Memstore, 4 Memstore HEE =1k 2 AN BMH,
HRegionServer Ji3zl] FlashCache #FEE N StoreFile, B:IKE NJE AR IH—
StoreFile

% StoreFile KR/MNEL—EBEE, SHAHTH HRegion 73 FIMAS, FFH
HMaster 7)ECZ3AHRN.A) HRegion RS54, sKBlLfAEINM

B ZEHER, SE7E memstore 3R, WABHEIR storefile.

4) HLog (WAL log)

WAL E N Write ahead log, 2L mysql " binlog, HIK Mk MK EHH,
Hlog Bl KA AL S, — HERES, sial A log FR#EAT KA .

&> Region Server 43— Hlog, TiAE®A Region —/. XFEAR[E region (GE
HANE table) ) HESIRAE /A, XFEET H B2 A WE in A SO AR T [H]
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WS ZA S, A LA #ER TF-0b k3, AT DU mx table B S PERE.
HRBPIRRTE, R —5 region server 2k, RN TIREH L region, FEH
region server FH] log #17#4%, AR50 KB EHY region server FiHITIRE .
HLog SCAFsE & — N i# i) Hadoop Sequence File:

1. HLog Sequence File HJ Key +& HLogKey X%, HLogKey H1ics% T 5 A%
FHHEEE, BRT table Ml region #¢4h, [FIIEEHE sequence
number 1 timestamp, timestamp ;&” B AKf[E]” , sequence number HJ
EIRE N 0, BF R — A AN R G sequence number.

2. HLog Sequece File HJ Value #& HBase ] KeyValue Xf%, BiXfRM HFile
H1f) KeyValue, AIZ W, F3CHIIA .

4. EEIE

d

1) EFERIE:

HRegionServer {Rf7% meta 3¢ LA S R H P, Fiim£EHE, Bt Client 1
in] zookeeper, M zookeeper B HFKHL meta FPTFEHIN BAZE B, B4R E]IX ) meta
FAEWEAS HRegionServer FARAFHE o

&5 Client JEIT WA SREXEIH) HRegionServer [ IP K1) Meta KT
HRegionServer, MIMELHLE] Meta, HFMiZRELE] Meta 3 HH A7 1 04 -
Client M o hAFMEIME B, UiRIX R[] HRegionServer, SRJGHHIFT{E
HRegionServer [ Memstore fll Storefile KL HEHE .

5 J5 HRegionServer U2 ) 2 F &5 W 45 Client.

A meta KI5H

hbase(main):011:0> scan 'hbase:meta’

2) BiERiIE:

Client /2 %C 15 1A zookeeper, #EMeta £, FFIRH Meta F LR

fifs € 4B SO\ B EE B st N ) HRegion il HRegionServer ARSS 5% .

Client [1]i% HRegionServer 55#% KAt 5 NEFEIE R, S8)5 HRegionServer Ui
BTG R IF RN o

Client JGi¥dlE 5 A F HLog, LARTIEHHEZK.
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SR G S N3 Memstore.

N HLog Ml Memstore ¥J5 NHT, WX S%EE 5 A\l

iR Memstore AR BMEH, &1 Memstore H % HE flush & Storefile H,

2 Storefile BRBZ , fit/k Compact &4, L LK Storefile HIFAL
—/N KA Storefiles

2 Storefile BRI K, Region HosBRiBk A, EBRIBIME)E, <k Split #
£, ¥ Region —4 A,

TR «

HBase {4 MemStore HI StoreFile fRf X R Hr. HIRET N EHREA
Log (WAL log) Al 1F (MemStore) H', MemStore 1 IEHE 2 HFHI, 24 MemStore
Fit 2 —EBER, BaflE— N MenStore, I HKZH) MemStore FRINE
flush PABI, HHERAHEIZEFE flush BIEAL F, BN—A StoreFile. T RL[AIRS,
RYLRAE zookeeper HL3— redo point, RIRNXAMZIZATHIAE C4HF
T RGPS, FTREF BN AF MemStore) HHHIEHE F 2k, I
FH Log (WAL log) KM%k E checkpoint Z J& EUE .

StoreFile &2 RiEH), —HAIBEHMA T LHEBHK. KHit HBase B3 FH LR AU
BIMEREE. 23— Store H1 ] StoreFile IXB|—EHIBEE, BME#HIT—IRET
(minor compact, major compact), ¥¥fFE— key BiE&H-3—&, EHEK—
KW StoreFile, 2 StoreFile I K/NAB|—BMEE, X&*F StoreFile #H4T
split, %43 NP StoreFile.

FH X6 2 1 B B 2 A BB N, compact B, 75 15 7] Store A HERH StoreFile
Fl MemStore, BHthA13% row key #4747, HT StoreFile fll MemStore #2&4
AR, JFH StoreFile WA NAFH &L, &IFHIIREER LR,

5. HRegion BH

1) HRegion 43HC

AT %], —> HRegion HBE4rELZS—A> HRegion Server. HMaster 1tk 1 24H(f
AL T A HRegion Server. DL 4HTHRLE HRegion 73AC4s 1 WELE HRegion
Server, WFLL HRegion BV A /AL, 247 B BCHIHT N HRegion, FFHA—
HRegion Server A A HAE[AI, HMaster §iZ51X 1> HRegion Server Kik—4>
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BEFAG R, U HRegion 745 iX > HRegion Server. HRegion Server 152K
S5, FEUTUEXT I HRegion $2ALAR S o

2) HRegion Server F%&

HMaster 18] zookeeper JFREE HRegion Server IRZA. HFH A HRegion Server J&
ZNF, S 5ETE zookeeper | server H3x FEVARE B K znode. HT
HMaster 1] J server H3t EHJAREIHE, 2 server Hag T H SO H HH 1Y 5L
MR EAER, HMaster 7] LAf3 22K H zookeeper MISEHTIE I, K[k — H HRegion
Server 2k, HMaster &5 F15 3V S,

3) HRegion Server Tk
24 HRegion Server FZkHf, ‘BF1 zookeeper H<==1%iWi I, zookeeper 1M H 3
ARKIX & server WISCAF LM 4. HMaster BEAT LA E -

1. HRegion Server fll zookeeper X [A] M2 Wi T T .
2. HRegion Server 7 .

TR, HRegion Server # G4k 4N 'E ] HRegion #&ALARSS 1, BT
HMaster <[4 server Hx FUFKIX G HRegion Server HJ znode 4, FH¥ixX
£ HRegion Server [ HRegion Z)BC4S Ho B b v & T K.

6. HMaster TAEALHI

1) master L2k

master J3ZEEAT LA N IR

1. M zookeeper bFifHUME /U7 active master F741, HSRIHIEHE
HMaster % N master.
2. i zookeeper 11 server X5 i, FAF 2 HT 7] I HRegion Server

VI
3. MI%EA~ HRegion Server IEAE, 31T 477/ HCLH) HRegion Al HRegion
Server XTI F o
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4. FH. META. region MRS, THEAS R ML AR ECH HRegion, FEAtAT 17
A543 HRegion 413,

2) master FZR

M T HMaster A4 %A region F7oidE, MAS5EEYE 10 fJERE, HMaster

TNEA T H A TOEARE B R 4 CRiR B MIBR R, IR BRI schema,

Jei233#4T HRegion WM # I, TovkAbPE HRegion b N2k, JoikiH4T HRegion

W4 35, ME—151 AR /& HRegion [ split A LAIE & 3847, A R 45 HRegion Server

25), RPBIELSE AIEFEHAT. Ktk HMaster T~ 22528 8] A X %A HBase

SRR R .

M ELIFETT LLE 2], HMaster fRAFIIE B2 AUURE R UM RS H

eV S T 4 B )

Rk, — HBase SEHEHF 2 A — HMaster fERALRS, &H —1ULER
‘HMaster’ TEZEFFIHLIG BRI E

7. HBase =/NEEHL#F|

1) flush L]

1. (hbase. regionserver. global. memstore. size) ERIA;HEK/NET 40%
regionServer )47 memstore WK/, L% K/N xR flush BIREELHIHRAE,
BRI A& HE RN 40%, T H. regionserver ¢/ flush £ [HZER P imiL 5

2. (hbase. hregion. memstore. flush. size) ERik: 128M B4 region B memstore
HIZEAE RN, B4 #E/ HRegion B2 flush,

3. (hbase. regionserver. optionalcacheflushinterval) ERik: 1h PWIFEHHEIC
PHAE B BT 2 11 e 8 A7 05 1) K I [E]

4. (hbase. regionserver. global. memstore. size. lower. limit) ERik: HEK/D *
0.4 * 0.95 AR RERN “S0Ek” FHm, SAR -H# flush &, X
i, AT memstore NEGHIL —EW LW HE . ERXFELT, SEAEHR
TIRPHZE —EH F memstore PKE B —A> “AIEH” IR/, EAKRDHZEVNE
FHER/IN % 0.4 * 0.95, HHLZEY regionserver i) flush HAEKiE)G, &
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PHEER P 'S, — B FHZE R regionserver Ul memstore FIR/INA HER/N
* 0.4 *0.95 A1k

5. (hbase. hregion. preclose. flush. size) BRIAN: BM H{—> region H [
memstore HJR/NRTIXAMERIN A, AT X fih% T region ] close I, 2¥%%
1817 “pre—flush” #fF, BEXANFTFEXMM nemstore, A5 FIXA region
T&. A region N4 T, ATLEHHATEMEEREE. R4 nemstore
RRKHIEE, flush FEAESIHFEIR Z ] “pre—flush” FEERIRETE region
LA, 26 memstore A EXFEAERATHAT close #HAEMINE, flush
BES IR

6. (hbase. hstore. compactionThreshold) BRik: #id 3 4 —> store Bl N
717 hfile AL, BIERX NN ESHE R —A hfile B W2
region HJEEPMFIIEAT NI memstore ££ flush Jy hfile B fie, BRINIEHL T 2
i 34> hfile MG 20X LA AT & IF 5 N — A8 0, B A HHR
AT DL/ fi R G R TE], AEDR R IRA I BB TR 5t 2 bk

2) compact ML

N storeFile A IR HRile SC/F.  WEEEEIIMBE, ORI
Wl R Bl A T IR AF N 1A

3) split HLii

2 HRegion 1A 2| R{H , &1L K HRegion — 70 A o BRIL—> HFile 1A% 10Gb
HI it 2 AT V) 70
-+, HBase 5 MapReduce HIZERK

HBase 4t (K4 B & H SR AFABAE HDFS L TR, HBase RAZISCHE MR HIERIE,
FATATLAE MR EAAEHE HBase 0%, JFH MR ATLRRARER )R 1045 R
HIEAFER] HBase [k,

ke BLHL HBase i —ikKRHIEHE, ARG EHE S ANF| HBase HH ) 55 4b—
skR 2.

FE: BATATLM#EH TableMapper 5 TableReducer KSEIIM HBase 4HpiszH
5B N .
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X HEIRATH myuser IX5KFE Y4 £1 FIFEH) name HI age F-Bt5 AF| myuser?2
XakEM £1 R,
FoR—: EHL myuser IXFKF MFIEHE S A\ F| HBase 15734 —ik3 L %
: B myuser2 XK
EE: VRN TEYS myuser RIS FHIF
hbase(main):010:0> create 'myuser2','fl’
: TR MR (IFEF

HBaseMR Configured Tool

HBaseMapper TableMapper<Text,Put>

|~

@Override)
map (ImmutableBytesWritable key, Result value, Context contex
IOException, InterruptedException

[] bytes = key.get();

|~

String rowKey = Bytes.toString(bytes);
Put put = Put(key.get());
Cell[] cells = value.rawCells();
(Cell cell : cells) {
("f1".equals(Bytes.toString(CellUtil.cloneFamily(cell)))){
("name".equals(Bytes.toString(CellUtil.cloneQualifier(cell)))

—
|~

put.add(cell);

| |
|\~

("age".equals(Bytes.toString(CellUtil.cloneQualifier(cell))))

=X

I
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HBaseReducer TableReducer<Text,Put, ImmutableBytesWn|
{

@Override)

reduce(Text key, Iterable<Put> values, Context context)
IOException, InterruptedException
(Put value : values)

context.write( ,value);

I

I

[___public static class HBaseReducer extends TableReducer<Text,Put,ImmutableBytesir|
itable>{]

[____@verride]

[ protected void reduce(Text key, Iterable<Put> values, Context context) thro
s _TOException, InterruptedException {

L_________for (Put value : values) {

L context.write(null,value);

L

I

I

|_@0verride

@Override

run(String[] args) Exception {

Job job = Job.getInstance( .getConf(), "hbaseMr");

job.setJarByClass( .getClass());

Scan scan = Scan();

scan.setCaching(500);

scan.setCacheBlocks ( )

TableMapReduceUtil.initTableMapperJob(TableName.valueOf("myuser"),scan,HBas

eMapper. ,Text.class,Put.class,job);

TableMapReduceUtil.initTableReducerJob("myuser2",HBaseReducer.

job.setNumReduceTasks(1);

b = job.waitForCompletion( )

[_____return b?0:1;]

main(String[] args) Exception {

Configuration configuration = HBaseConfiguration.create();

run = ToolRunner.run(configuration, HBaseMR(), args);

System.exit(run);

: FTEIsfT
RERAWTEF R jar BIREIRSS & EAAT

yarn jar hbaseStudy-1.0-SNAPSHOT.jar cn.yuan _more.hbasemr.HBaseMR|
BHC HDFS 30/, B A F| HBase K &HH1 2k
A HE A
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A SO, FRR s SO B AL 2] HDFS ki 2:.
: PR MR 7

Hdfs2Hbase Configured

run(String[] args) Exception {

Job job = Job.getInstance( .getConf(), "hdfs2Hbase");

job.setJarByClass(Hdfs2Hbase. )

job.setInputFormatClass(TextInputFormat. )
TextInputFormat.addInputPath(job, Path("hdfs://node@1:8020/hbase/input")

job.setMapperClass(HdfsMapper. )
job.setMapOutputKeyClass(Text. )
job.setMapOutputValueClass(NullWritable. )

TableMapReduceUtil.initTableReducerJob("myuser2",HBaseReducer. ,job);

job.setNumReduceTasks(1);

b = job.waitForCompletion( )

!

main(String[] args) Exception {

Configuration configuration = HBaseConfiguration.create();

run = ToolRunner.run(configuration, Hdfs2Hbase(), args);

L system.exit(run);

System.exit(run);

HdfsMapper Mapper<LongWritable,Text, Text,NullWritab

e>{

=

@Override)
map(LongWritable key, Text value, Context context)
xception, InterruptedException

context.write(value,NullWritable.get());

I ]
-~
|\
|~
—
(@)

HBaseReducer TableReducer<Text,NullWritable, Immutab

=

eBytesWritable>{

@Override)

reduce(Text key, Iterable<NullWritable> values, Context cont
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IOException, InterruptedException {
String[] split = key.toString().split("\t");

Put put = Put(Bytes.toBytes(split[0]));

put.addColumn("f1".getBytes(), "name".getBytes(),split[1].getBytes());

put.addColumn("f1".getBytes(), "age".getBytes(),Bytes.toBytes(Integer.pa
rseInt(split[2])));
context.write( ImmutableBytesWritable(Bytes.toBytes(split[0])),put);

: 183 bulkload K77 AMLEIMEFEHER] HBase Zds
INEEER] HBase HrFEMTERLHE, HATTLMEH HBase [ javaAPI
i F M sqoop ReFATHIEHE HABFEH FAE] HBase ZHHH %, (HRXLET A
et P AR FER S Region BURMFEICRIKT,

o

HBase W4fgK Table fEMR H% (/HBase) FNHI— 3174k, Table %N
fEJeda, {E Table X NEEAS Region [FJFEF—3CfEJefififk, 1> Region
SRR WA BTG SO e A2 i, TR BIIE T AR e — 28 HFile 3C
ff, HFile /& HBase H(¥EAE HFDS FAFEHE, AL HBase F7fili SAFfe &AL
hdfs EHEIMRIVEAZ HFile, QAIRATAT LA EHIG B H408 HFile 1K
i, MBAFATH HBase HUATLAEFZEHUINEL HFile MEUHISCI:, HURT DL E 3
By,
P

1. AL GEH Region B

2. et S NI E R HIE

= )
3. WHENA
: € X mapper
LoadMapper Mapper<LongWritable,Text, ImmutableBytesWritable,Pu
[t>{

map(LongWritable key, Text value, Mapper.Context context)
IOException, InterruptedException {

String[] split = value.toString().split("\t");

Put put = Put(Bytes.toBytes(split[0])),;

put.addColumn("f1".getBytes(), "name".getBytes(),split[1].getBytes());

put.addColumn("f1".getBytes(), "age".getBytes(),Bytes.toBytes(Integer.parsel

nt(split[2])));
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context.write( ImmutableBytesWritable(Bytes.toBytes(split[0])),put);

WJI
|\~

: PR main FEFPANIZE

HBaseload Configured Tool {

run(String[] args) Exception {

String INPUT_PATH= "hdfs://node@1:8020/hbase/input";

String OUTPUT PATH= "hdfs://node0@1:8020/hbase/output hfile";

Configuration conf = HBaseConfiguration.create();

Table table = connection.getTable(TableName.valueOf("myuser2"));
job. . )l
. i . )5

job.setMapOutputValueClass(Put
job.setOutputFormatClass(HFileOutputFormat2

HFileOutputFormat2.configureIncrementalload(job,table,connection.getRegionlL

ocator(TableName.valueOf("myuser2")));

main(String[] args) Exception {

Configuration configuration = HBaseConfiguration.create();
run = ToolRunner.run(configuration, HBaselLoad(), args);

System.exit(run);

: ARTATA jar WAAJFIEAT

yarn jar original-hbaseStudy-1.0-SNAPSHOT.jar cn.yuan more.hbasemr.HBaseload
o JERACHY, R
Pl B NI HFile SO, n##E] hbase R4 2%

main(String[] args) Exception {

Configuration configuration = HBaseConfiguration.create();

configuration.set("hbase.zookeeper.property.clientPort"”, "2181"),;

configuration.set("hbase.zookeeper.quorum”, "node@l,node®2,noded3");
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Connection connection = ConnectionFactory.createConnection(configuration);

Admin admin = connection.getAdmin();

Table table = connection.getTable(TableName.valueOf("myuser2"));

LoadIncrementalHFiles load = LoadIncrementalHFiles(configuration);

load.doBulkLoad( Path("hdfs://node@l1:8020/hbase/output hfile"), admin,ta

ble, connection.getRegionLocator(TableName.valueOf("myuser2")));

BE TRAT R AT DL ay AT R AT I
St hbase HY jar ®ENINE] hadoop HJ classpath 2T

export HADOOP CLASSPATH="${HBASE HOME}/bin/hbase mapredcp"

SRIEHATLL T H74, ¥ hbase [ HFile HIESARFE myuser? 4k

yarn jar /servers/hbase/lib/hbase-server-1.2.0.jar completebulkload /hbase/output h

file myuser2

J\. HBase HJFi%[X

1. AfERSX?

o MWEINBHEIRE R

o EINME, BiibEHEiR
o THEEFFAR R region
o ik Map ¥ E

2. qfATHsrIX?

— region 4P startRow 5 endRowKey, LIS M HIEIERT &3
region Z4EP'H) rowKey JuFE, WRZEIEAZL XA region 4EP,

3. WM RX?

1) FHEEM|TX

hbase(main):001:0> create 'staff','info', 'partitionl',SPLITS => ['1000', '2000', '300
o', '4000']

SEJA I .
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Table Regions

Name Region Server Start Key End Key Requests
table1, 1495642218307 abd92f425a1cab422073cb3ce19f7dTe 1000 0
table1,1000,1495642218397 {6b5c80ed2214379f2b1b91b8515a935 203:60020 1000 2000 0
table1,2000,1495642218398 O6cedace5adiZadbd41e7e00ciBf9c3 2000 3000 0
table,3000,14956422 18398 24314 1c7191b5ic6b7 1034abebe34iT0 3000 4000 0
table1,4000,1495642218398.fb95de7 119dfc7900986bee3%ed1fd7a 4000 0

2) R 16 #ERIEEERBT X

hbase(main):003:0> create 'staff2 artition2',{NUMREGIONS => 15, SPLITALGO

52 U W1
Table Regions

Name Region Server Start Key End Key Requests

11111111 0

table3, 1495642786733 5368b42666fdeTfb0b642daf3e1b3b2f 20

table3 11111111 14956427867 34 c45f2bBf700cTebefbl5403da2c84249 z01:60020 11111111 22222222 0
fable3 22222222 1495642786734 3eddSc3cbiZefe64f14 78717641380 20360020 22222222 33333333 0
table3,33333333 14956427867 34 91dab7eG9f030638662e6c42de2d20b4 z01:60020 33333333 44444440 0
table3 44444444 1495642786734 d6ce0l5951199d3d2a285d5febec34bd 2016 44444444 55555555 0
table3 55555555,14956427867 34 574da9%8ebTHc0ef5a948859457bdff0 20260020 55555555 66666666 0
table3,66666666,14956427867 34 b1d92cbe1bf5c06795984f456b2cd692 Z01:6( 66666666 TITTeaT 0
table3, 77T77777,1495642786734 b3717a3950653ba8905862beT66de600 202:60020 T 56888888 0

tablel,88888888,14956427867 34.90f42a%9bec7a4909b9b 114eb7783d6cc 85888888 99999999 0
table3,99999999 14956427867 34791 2adi2cballaddd28a3c479321b596 203.:60020 99999999 aaaaaaaa 0

aaaaaaaa bbbbbbbb 0

tabled,aaaaaaaa, 14956427867 34.5af37085a70baeal3ebedecd2821%e1a

table3 bbbbbbbb, 14956427867 34 09284191e02a%38512bfe8d3e588d3ee 120 bbbbbbbb oceeeece 0

tabled coccccoee, 14956427867 34 c0fBb0d20fe5d0dT86 1e3c40dbGicbe 16 203 CCOCCCee dddddddd a

table3,dddddddd, 14956427867 34 93600a2dc0882 11d0 1f2ca00965bbafs z03 dddddddd eeeeeeee 0

lable3 eeceeeee 1495642786734 414e56a231d51d142b33f3dcSbadslal 202:60020 eeeeeeece 0

3) XA BT 3

B splits. txt AR AEW TR
vim splits. txt

EEEE]
bbbb
cccc

dddd

SRIEHAT :
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NG AT

hbase(main):004:0> create 'staff3', 'partition2',SPLITS FILE => '/export/servers/spl

its. txt’

SE e W
Table Regions

Name Region Server Start Key End Key Requests
table2, 1495642727718 5ebci21bfb 7fe838288af5046d79d79d 2 aaaa 0
table2 aaaa, 1495642727718 Taa4cBaa1c84beb7897 1dc214cal53d4 aaaa bbbb 0
table2 bbbb, 1495642727718 de32a1e5e21f4f73932eabd7 57 2d%df F bbbb ccce 0
table2 ccce, 1495642727719 ecbea106dBb05a2575dc1e3i20391d23 ccec dddd 0

table2 dddd, 1495642727719 .8109¢3415b405595ecc77020b4c22558 dddd 0

4) fER JavaAPI BI&W X

AT

(@Test

hbaseSplit() TIOException {

Configuration configuration = HBaseConfiguration.create();

configuration.set("hbase.zookeeper.quorum”, "node®1:2181,noded2:2181,noded3

2181") ]

Connection connection = ConnectionFactory.createConnection(configuration);

Admin admin = connection.getAdmin();

HTableDescriptor hTableDescriptor HTableDescriptor(TableName.valueOf(
"stuffd"));

hTableDescriptor.addFamily ( HColumnDescriptor("f1"));

hTableDescriptor.addFamily ( HColumnDescriptor("f2"));

admin.createTable(hTableDescriptor,splitKeys);

admin.close();
S

L+ HBase ) rowKey #itHI5
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HBase & —=#EHFAMEN, #iL rowkey (4T78E) , column key (column family
Fl qualifier) A TimeStamp (HFTEJEE) XA=AN4EZ R LIXT HBase HHIEHE
AT PRI E AL
HBase ' rowkey FJPAME—#RiA—1Tids, £ HBase AWHIN R, A LANJUATS
s

1 8 get 53, $RE rowkey ZRHUME——JKiC3;

2. @t scan 3, X HE startRow 1 stopRow ZHiEE4T 6 [ VLR
3. EFRAM, WEEAMERERTHEITIER.

1. rowkey KJEJEM

rowkey s&— /N THERIRSI, AT LLRAERE TR E, HRKE 64kb, SEPRMHH—
N 10-100bytes, LA byte[JJEAIRAE, —MixitoE&.
BUGEREML, AEBE 16 AFW, BREWT:

o  HIEMFFAMM HFile F2HEMR KeyValue fEfER), WIR rowkey i
K, it 100 =795, 1000w 7%dE, J6 rowkey mhE 5 H
100%1000w=10 247715, i 16 #ds, KFESWRFEN HFile (17 1#

o MemStore WA HARRINAE, WIR rowkey TR, WAEKAER
FIRRM G, RADREAEZ WEE, XS RIE.

2. rowkey HUFJE N

WA rowkey A IR 77 2R, A EOR I [R]HE RS BT, BRSO
rowkey FIENAE ARG B, HFEFHNAERS, (KOS A7, XFERE &
BRI Sy A AERES RegionServer, PLSEIN A BINHET I JLER .
MRBEAEEYFB, HFBREEZENEGERE, ralmiiEassEhE—1
RegionServer b, IXAEAEEHEAG RIS 2k 2 P AE ) RegionServer
P 5% P ] T 1 v o

3. rowkey ME—J&E ]

DAHE BT EORIEEME 1, rowkey LM TN FHEF A2 6E R, Bk, Wit
rowkey I, ZEFE MM IXAHET RS R R H B SE A7 il 1 B,
R B3I AT R 2 T Tl R A R B
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4. AR

HBase HATZFLMR rowkey WIFHIUFHF R, XMW T scan 4,
A DLREAH SG AT DL Rl — S AT AP BRI AL B, (BT scan. SATAEES
() rowkey Wit Rl mI k.

W REERER) client BT I SEHFH — N EAR D HAN T 5 (U7 i8] 7] RE A2 52,
BEE HABERIE) « KEVTRS{E S region FIFEREAANHLESEE H H & 7Kk 32 fe
71, SlEMERE TEER region ARTH, X520 [R— RegionServer )
HAth region, WTEMITIEMSEHAL region MIIGK.

BT RAF s U e DU SR B 72 20, SO IR . O Tl S8, Wit
rowkey {E1FAFATER—A region, HRER ZEHIRIHH T, Hdl Nz 5N
LR ZA region, MAZ—.

T R — e L B3 S R B i PR E AT B AR SR R

1) g

X U N AR R A T N E, TRAE rowkey BT IMBENLE, Ak
L rowkey B —NBEHLATS MBS EAZHTH rowkey HIFF KA 73 AL
[ AT 28R SR B AT R A8 A P K 7 BRI AN R region (%R — 2. nghz
JAI) rowkey B iRHEFEHLA KN ATZR 0 BB A region b, PAEGIK AL

2) B\
W A 2 (56 ) — AT 7K I FH — AN AN o e Ay th mT DU S8 W B R, (R

A AT AT A o 58 B 08 HOVS A5 T RAAL 2 7 S A 58 BE Y rowkey, FTBAE
H get BARAERIIRIUE — MTEE

3) R¥%

BB =B 1 IS T VR SO [ e K B B A A rowkey . IXFER] DAE A
rowkey HHZH AR RIERSy (Bi% A = X HIERSY) TAERTTH - IXFER] PAA K
Bl rowkey, {HZH4ET rowkey MIAH T,
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S rowkey BT LATFHLSA rowkey, W LLKFHLS G T A E1E N
rowkey, IXFERIHUEE S 1 LLFHLZA0RE LA e O Sk T S0 R il

3) BBk R

— AN LR S A L ) R R SR MR P B R A, S P S A (R I TR
rowkey M—¥xfXANm @+ EH, "TLAH  Long. Max Value -
timestamp IBHNE] key WIRE,
an [keyl[reverse timestamp] , [keyl — MIEHHMAW LLET scan [key]
P43 [key 25 —2%id3%, BN HBase ' rowkey &AM, 2H—kidk2R/a
SR .
HAth— LN
o RER/DATHMF K /NE HBase 1, value AGEAIE K] key —iEfE
. M EARPIETE RGRALRIN, B rowkey, 4, BfHEHS—
EAE . WERARE) rowkey MFIZARK, XARHEEA K2 5 FHRE A
i 2% [ o
o FURIR V] REMUARRGLE, fife— TR
o TULKIMEME BNV, (R R B L EE HBase AT,
+. HBase HIHpAbEEE

http://hbase. apache. org/book. html#cp

1. &R

Hbase VEJVHHREN B fe 4 W M N VR TR e B dS : Tk S diar “ —/R517
HMECLHAT SR, T8 HE PSR .

betn, 72 IH IAS ) (<0. 92) Hbase ™Y, it MR AT HL T Z A Counter JF
%, PAT—IX MapReduce Job A HETFE.

F IR HBase 7EHUEAFMEETEM | MapReduce, REMEA R T2 K 1) 70 A1 =0
THE. SRIMAERZEOLT, ML B AN e R G TR e, R E#E
KB EAE server ¥, BEWECDIETUTE, MMIRAIREFHIPERERTT.
T/, HBase 7£ 0.92 Z )55 N T HrbFEES (coprocessors), SEHL—EEizh A
ORI RBRISBIL_IRET . HIRT B (B T #E) DLV & 5.
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2. IR EFPF: observer F1 endpoint

1) observer WpkhbFE 2R

Observer FRALTALGEIE FE PN fit R 2%, 4R A FE LS AR IR IX S i Ab B 2%
24 Server Ui o
Observer Coprocessor Flit—LEHAi7E HBase Server ¥ ChE [ hook %471,
TE[E] 8 1A AR I 4 1
tbln:  put #AEZRIA Y TRE prePut, ZREALE put BAEHATRI SN
Region Server MH; f& put #/EZJGNE postPut 1 A%,
DL HBase0.92 heA W, ‘BT RO EE 1.

e RegionObserver: &AL ufi (1) B da B\ F 440

F:  Get. Put. Delete. Scan Z&,
o WALObserver: &t WAL AHREAEH T
e MasterObserver: #&fft DDL-ZRM AR F. gl MIkk. 1B

R

B 0.96 JRASSGHI— RegionServerObserver
TNERZLL RegionObserver AWl Observer IXFPiipAbFEasH H .
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client: Cllent tableA:HTable | | rs:HRegionServer | | region:HRegion cpHost:coprocessorHost | | ro:RegionObsenver

getinew Gat(})
get(Get)
get(Get) i
» !
preGet{Get) L -| !
loop | P
[for each Ioadelli ro]
preGet(Get) i
-
" R SR e e
HRegion, get(])
postGet(Get, result) }J
loop | i
[for each loaded ro]
PostGet{get, result) .
e | result] ]
" — ___ Tesult
- - ____Tesult ||
M- - o - Fesult ]
RS result | |

« B PR put R

o ZE A IR ES G5 Y RegionServer #1 region

. coprocessorHost £ & 1%k, 25 Ei%d% - Ei0805 1 RegionObserver |- prePut()
. MR prePut(JEE, 1% R4ESBI% T region, RIFHEITAbTE

+ region 7 HUEE B A CoprocessorHost 280, 1AH] postPut()

» BT postPut() 2B iZ M N, Frft a5 BRI B4R P i

s W N

2) endpoint PhibFERR

Endpoint b BRASSAME SEARE B b BIAAAG I AR, % P s vl DA A X
Endpoint PMGEREZRPAT—B Server umfthd, JF¥4 Server GmfRhSHI4h ik [H]
SRR P e — DAL, AE LI R AT SR AR A .

WA ME RS, P R ER kR R REE, B max FREHERAE,
WL AUEAT R AR, AR AR A A R, IR AT R s ORAE R A .
KRR TTIETCER R R R IR K RE ST, T T A TH RS 3 Client ¥4
—PAT, HDBCRET

FIH Coprocessor, F /7 A] LK K & KAB ARG 2 2| HBase Server i, HBase
WKRAEZE cluster B2 RUIER AT R KM RIHERAE. RIFEREA Region
TGN PATREBERE RIS, 51 Region B KEFE Region Server ¥
THE W, UK Z max  (HIR ISR 0. £ P hinidE— P 24> Region M
KAEHE— 25 A R $ B P B KA . R PAT RS SR E IR £
N EndPoint () TAEFBE.
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Region Server 1

execCoprocessor()

HTable

Region Server 2

coprocessorExec()

w

. DAL INEIT K

PP SR I T A P, FRATRRZ ONEEASINE T Static Load) MZ)Zs
n#E 5 ( Dynamic Load) -

ERASINE b FEESFR 2 A System Coprocessor

SASIME IV FRE$FR 2 A Table Coprocessors

1) BN

I BN hbase-site. xml X/ CHRSLHL, JBah4AF aggregation, FET#E:
WA IR EREEE . H S ERInan S,

<property>
<name>hbase.coprocessor.user.region.classes</name>

<value>org.apache.hadoop.hbase.coprocessor.AggregateImplementation</value>

</property>

2) &M,

Ja 3% aggregation, HXIHFERIRAER. Hid HBase Shell RKSZH.
disable fRE®R

NN aggregation
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hbase> alter 'mytable', METHOD => 'table att', 'coprocessor'=>

'|org.apache.Hadoop.hbase. coprocessor.AggregateImplementation]| |’
| W g

HIFIEER

hbase> enable 'mytable’

DA PR 25 N 2

disable 'mytable’

alter 'mytable', METHOD => 'table att unset',NAME=>'coprocessor$l’

enable 'test'

+—. HBase X _HKEIIKHENH

i1 HBase MU HILLAECSS, MR AR ZELIMEMLLT select
name,salary,count(l),max(salary) from user group by name,salary order by
salary PR RIERIGETHR K, FA EATRE, B Ul EEB N e, fr A3k
IFEAE FH HBase HJIHE, — ARS8 B — 202 51 177 R HEAT LB

HBase HJ—ZH R I Hi/2& rowkey, FATABEIEL rowkey HEATRIR . a1 RILATAERS
hbase HIHIZIRIFIFIHAT —LeH G AW, HFHZKH HBase M ZHR G| 7K
BT Z SR A .

1. MapReduce 7% 2. ITHBASE (Indexed-Transanctional HBase) J5

2% 3. IHBASE (Index HBase) /% 4. Hbase Coprocessor (PpibFE#E)
7% 5. Solrthbase % 6. (CCIndex (complementalclustering index)
i %

B R I AT AT DAE B 5 Fh A 0 7 2R 5230, 40 Phoenix B3
solr BY# ES £,

+—. HBase REIL

1. @A

1. NameNode ) 7CE#fE 2 4f H SSD.

2. SEN &7 NameNode b Rusdl, &F/NNEFERR& 0, WEREBHERILE
B, AT LA 5710 3Bl g — IR . &R nT DL E AT 55 2 i o HE H Rl
LI

3. N NameNode $g87E 2~ okds H, M dfs. name. dir 5i#
dfs. namenode. name. dir §/€. —MaEAMBE, —MEEMNBHAL.
XFE AT DA o i TU AR M, DU S R A R
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4. HHE dfs. namenode. name. dir. restore A true, FCVFEIAIKE Z I RIK
[¥) dfs. namenode. name. dir H3x, 7EGIE checkpoint Bt si, iR
WE T2 MA, N eir.

5. NameNode T4 s I ZUACE )y RAIDL (HfREL) 45K,

6. PrFF NameNode H 75 H A B 177 8], X 26 H EAG BT 1 BRI R

7. P4 Hadoop #& 10 BAAINELR, By LU S 2 TH A7 i a3 B2 Al et i (3R

BLBED .

2. Linux fitk

L JFR S RGN LS A7 7] AP e i B J5E

$ sudo blockdev --setra 32768 /dev/sda
n: ra f& readahead HI455

2. SR HERE MEAR I
$ sudo sysctl -w vm.swappiness=0

3. HE ulimit ERR, BROMEIYEHBUNIET

$ ulimit -n BEF RN

$ ulimit -u &A VTR SO

(EE

$ sudo vi /etc/security/limits.conf BT I CAHHFR )
REIN:

[ hard nofile 1024000

hive - nproc 1024000

$ sudo vi /etc/security/limits.d/20-nproc.conf XU 7 T I HERE EBR )
BECA:

#*  soft _nproc____ 4096

iroot __soft __nproc___unlimited

root soft nproc unlimited

4. FFJaEERERII R [F] 20 NTP,
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5. WHWARGANT Gos: RN T AT, B SEICH AN T X A1 s 5
=D

3. HDFS tift. (hdfs—site.xml)

1. fRiE RPC A SE B L HILRES

J&81: dfs.namenode.handler.count

fifRE: iZJm I E NameNode IRFFERINFEE, AIERIMER 10, RIEHLFHIATHN
77T LLIA B 507100

JEf%: dfs.datanode.handler.count

fiRe: ZEYEBRAEN 10, J2 DataNode fRIALFRZEFEAL, WSk HDFS & /i 25
WER R, WRLARE 15720, WEOERA, AEEERE, AR
et —folkgsHh, 5710 Biw,

2. BIAHHAE

J&VE: dfs.replication
ke WREIREER, HARIEW 2 EE, nLOFEH 273, WREIEIEE 2
HE, ALLOAEEA 375,

3. SUFBRA/PDHIHE

J&M: dfs.blocksize

fERE: BUR/NE S, B ROZARIEAZ A K B AN SO RNV R I, iRk
AN SRR /N T 100M, ZE SR E R 64M BN, ST KT 100M B TA % GB
(X PP L, B A 256M, — MR B VG B 7E 64M256M 2 [A].

4. MapReduce fift. (mapred-site.xml)

1. Job A& MRFZLLFEHR B

mapreduce.jobtracker.handler.count

ZJEMESE Job AR5 ERAREL, BRUE R 10, RAEHL2SH AT A AE AT LLEE N 507100
2. Http IRE B ITIELREH
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J&M: mapreduce.tasktracker.http.threads
fiRE: & SCHTTP JIR S5 4% LARZFEEL, BRME D 40, X T RAERE AT LA 2] 807100

w

. XHFHEFE IR

J&: mapreduce.task.io.sort.factor
fiEele: ST I RIS A 5F BRI R, X e ST RINHT SO AN
BAIMEN 10, WR I E1%ZSE, 7 DU R EEE 10, RIS SO U IR AL

4. REREFHK

J&1E: mapreduce.map.speculative

ke 1z ] LR EAESS R 5 T DUOF R HAT, MABAEF 2, ZetiscE AN
true AJ LABH R ANPRAT S5 AT R, (HR X T 2R 4R % S AT 55, B IECA false,
KRR H A

5. MR % Hi $0¥fE 9 e 48

J&PE: mapreduce.map.output.compress.
mapreduce.output.fileoutputformat.compress

iR ST RERN S, S E Map-—Reduce % H B 46 FIEEE, TH%F /)
LR, WA,

6. {4k Mapper M1 Reducer I35t

1 -

mapreduce.tasktracker.map.tasks.maximum
mapreduce.tasktracker.reduce.tasks.maximum

fiERe: LAEPIANETE 99— AN B Job A£:55 AT LA 24T # Map F1 Reduce
INEVe=e

B E BTN SE, FFEHRE CPU K. MIRMNAEE. B 8
CPU, k55 AR THAE CPU, R4 n] LA E map BRI 4, WRIZL A4
THFE CPU KB4, B4 W] LA & map #fE N 40, reduce #fE N 20, XLESHHY
EfEUER ), —EEWEREHBRERIMES, WRA M, A A%
BLUINPAES AT, WEoRBCE - MRKIME, 25DERER BN U, Bk
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1 SR I RCR A S, X B R R B, 9 Bl % RO
LS TSR i .

FER %], AERNIZETAZ 0 VapReduce, XRELTEFEL L I TE, (F52
WATIOAER 2218, FMTH BRAE CPURRL, AIAFAi S — AN WR L1255 3 & 15
RAEL A 52 i 2 M5 52 4 DA 4 77 o, S8 G 025 1 P 1 RV B 3 I
TR 10, SR PERE.

FRMEAR A 5K

map = 2 + 2/3cpu_core

5. HBase fittk

¥E HDFS IS0 B In A &

HDFS ANRASRVFIBIMNEA? W, HEE .
File Appends in HDFS

July 17,2008 | By Tom

Categories: General

There is some confusion about the state of the file append operation in HDFS. It was in, now it's out. Why was it
removed, and when will it be reinstated? This post looks at some of the history behind HDFS capability for
supporting file appends.

Background

Early versions of HDFS had no support for an append operation. Once a file was closed, it was immutable and
could only be changed by writing a new copy with a different filename. This style of file access actually fits
very nicely with MapReduce, where yvou write the output of a data processing job to a set of new files; this is
much more efficient than manipulating the input files that are already in place.

A file didn't exist until it had been successfully closed (by calling FsbatatutputStream’s close() method). If
the client failed before it closed the file, orif the | clese() method failed by throwing an exception, then (to
other clients at least), it was as if the file had never been written. The only way to recover the file was to rewrite
it from the beginning. MapReduce worked well with this behavicr, since it would simply rerun the task that had
failed from the beginning.

First Steps Toward Append

It was not until the 0.15.0 release of Hadoop that opean files were visible in the filesystem namespace
(HADOOP-1708). Until that point, they magically appeared after they had been written and closed. At the
same time, the contents of files could be read by other clients as they were being written, although only the
last fully-written block was visible (see HADOOP-89). This made it possible to gauge the progress of a file that
was being written, albeit in a crude manner. Additionally, tools such as hadoop fs -tail (and its web Ul
equivalent) were introduced and allowed users to view the contents of a file as it was being written, block by
block.

J&1E: dfs.support.append

VA% hdfs-site. xml. hbase-site. xml
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fiftRE: JF )3 HDFS 3B nlE25, w75 HIEC & HBase MBS A B A1 FE Adk . BRIA
{HN trues

2. flt4k DataNode o HI B K ICAEFT FFEL

J&81: dfs.datanode.max.transfer.threads

A: hdfs—site. xml

filRE: HBase —F#l 2 [F)— N a3 AF KR SO, AR SR AR AU RO AR LUK 2
HahfE, BCEN 4096 B . BRAE: 4096

3. LA AEIR R R HHE A 0 S A I TR)

J&M: dfs.image.transfer.timeout

A hdfs—site. xml

fRE: ANRX TR IR BB R, EIRARR &, socket 7 EEAEAF A IS
6], FRUATZAE R E N ERIE (BRIL 60000 Z80) , DAFATR socket At
timeout f#.

4. MUBFEHBAKE

JE bk

mapreduce.map.output.compress

mapreduce.map.output.compress.codec

A% . mapred-site. xml

fERE: JT R XA i ORI R SIS AR, D BN TE] . 55— &
YEAEIESON true, 28 = ANBEYEEBEON:

org. apache. hadoop. io. compress. GzipCodec

5. R4k DataNode 774

J&8M: dfs.datanode.failed.volumes.tolerated

A: hdfs—site. xml

fifRE: BRIA R 0, = 2 24 DataNode HHAE —AMEEAE H IR, )2\ 1% DataNode
shutdown J o QISRAEY 1, W —NHEAE By, Hicdf oo 55 ) 21 Al 1B
[*] DataNode =, 4H([#) DataNode 4k4E TAE.

6. ®E RPC K&
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J& hbase.regionserver.handler.count

AH: hbase—site. xml

fERe: BRINMEDN 30, FHTH6%E RPC MW KR, ] DURYE 2 7 i R SR EGHEAT
%, BEIEREZN, nE.

7. 44k HStore LA K/

J&t: hbase.hregion.max.filesize

CAF: hbase-site. xml

fifke: ERIAME 10737418240 (10GB) , IR ZIE1T HBase ) MR AF:5%, I LA
/NIAE, BRI—A> region XM —> map (55, WIEREA region K, <33
map AE S5 PATI . ZE = B2, R HFile BIR/NA BN EUE,
XA region WY 73 AW Hfile.

8. {4k hbase 2 1 UREHF

JBM: hbase.client.write.buffer

AF: hbase-site. xml

P FHT455€ HBase & i 2247, MRz 8 vl LAy RPC 1 FH I EL, 1H 22
FEEZ WA, RZNRZ . —BBEATTHERE —ERZAF RN, LUK S RPC
T H B

9. #8%E scan. next 34 HBase FrREVHIATEL

J&1: hbase.client.scanner.caching
X AF: hbase-site. xml
e JHTHRE scan. next JFiAsRIATERUATEL, (EHUR, THFEANFRCK.

6. WAL

HBase #AEI PP RE KRB NAFITEH, S5 Table 2P AEFENFHH], —
W2 o BeEE N I N AF I T0%2%5 HBase 1) Java #E. (HR2ANE WS ECAEH K HE
WA, BN GC it FEFFEE R A2 T3 RegionServer &b T KIIA RS, —H&
167486 WAFFEATLA T, AR FCNAERE S NAEE = S B R A NAAA L, HEQE—
FE2HE RStk 55t .
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7. JVWM 4k
W K 3Cf:: hbase—env. sh

1.

= v

&

2
iR

2
iR -

4T GC

e —XX:+UseParallelGC e

: JFRIFAT GC

(R et Ak 28 3 3% [ WAL Py ER AR 2

-XX:ParallelGCThreads=cpu_core - 1

2@ M BT (A A B by 3% [ UAC R 2R R B
2 FF GC

-XX:DisableExplicitGC

B I RN T3l A GC

8. Zookeeper 14t

1.

ZH
Bl
e -
less to bound failure detection (20-30 seconds is a good start).

ZESEERK RSB naster RIS &5 HLEEKE I, BRIAME Y 30 0, dnfitix
fEid /)N, 2x7E HBase £ 5 AN KEHUHE KA1 GC I, 73 RegionServer k18 KA

AT, A ) ZK A& OBk, &2 FEOA M A shutdown, —f#2 20 &

AL Zookeeper £ I I [H]

zookeeper.session.timeout

hbase-site. xml

In hbase—site. xml, set zookeeper. session. timeout to 30 seconds or

EARERTFENE 5 5 zookeepers

+=. HBase XJ MHiABfENT

1. Hbase & EASHIER?
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Client 5N —> ff AMemStore, —H.%|MemStore i —> Flush ilfi—4>StoreFile,
HEMKE|—EBRE > ik Compact & FF#fE —> £ StoreFile &FF—1
StoreFile, [AIHEATHASE IFFEAEMS —> 24 StoreFiles Compact J5, &4
TE R A ) StoreFile —> B StoreFile K /N — & B G CERIA 106),
fih/ Split #4E, 247 Region Split B 2 4> Region, Region <= N2k, 37 Split
H) 2 NZ T Region 24 HMaster 43Ac 2 AH M ) HRegionServer I, {#i45 )55
1 /™ Region L 7173 Aor A2 2 4> Region b

HH R AT, HBase WU@¥Ghndids, WA SR AMMIBRIRAE, FH - (0 58 A B
H#e @ ZI N, YR, S RSB NERE, MR R 2rr k.

P S4E R R 2 N BN AZRI AT 2R [A], AT ORIE T/0 Stk fg

2. HDFS F HBase & B & =

B S E . Hbase £ T HDFS RAZMET .
HDFS:
L. —kMEEN, 2R
2. PRUEEE ) — Bk
3. EERFUMEBAFZRMILEG T, B2 aIA RS, =206 7 A
AR LA o
HBase:
L WA S NEARK, Bl e AN 3P B EAR R A SCEE 7 55%
e f R AR, HESFAH KA LB 5.
HBase AEMSH join, ZHRG|, RRABRLBIEHA .
KEHEE (100s TB Zeid) HARERENLUTH AR Wi WEKES
pisiicsk. HREERICEESE, A8 IE R SR E BN S
5. M5 sfa o, AT ERRAEE PR 2R E (B X3, R, F
5%, IS

= W

3. Hbase KIFFfESEWM

Hbase H 11455k 3 #0383 47458 (rowkey) 3% W8 — & 170 Bl 1 B R 2 > T3
(HRegion), BRIA— HRegion 3L 256M HiE 4 4> 2| 4, B HRegionServer
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B, B HRegion M Hmaster 430fC. HRegion fFHL—/NFEEf, &6
H#—/ HRegion X%, SRJGXEKMEENFE (Column Family) @)##— store
sefl, BN store EREH 0 ANEEA StoreFile 52 XM, &4 StoreFile
XN —A>HFile, HFile At/ SEPsfIfFfE st —A HRegion IEHA —4
MemStore SE4Hi .

4. RRAR (BR/EF E2ER, URBRITERHLE

AR
TN BN, %) HBase M35 15 KR4 H R D ) Region |, FEXLL
region FT{EM] RegionServer ACFRVE R EIRIY, A& B, mHALR
RgionServer B &2 .
PRSP R A
HBase W4T 2% M rowkey B HUBFHEF B9, XM T scan #:4E, 7]
PAKEAH S AT DL R ol — S B AT AP BRIl A B, (T scan. SRTTREREL
rowkey Bt & S BTk .
KA RER) client BV IR BRI — AN BB A HA 9 5 (U5 1) AT RE =2 1L
Ha g HAEEE) o REVIN &M HUS region ATTERBAILESE H B B &2 6
71, GlEMHERE T EE R region AR, X520 [ —4 RegionServer EHH
fih region, HHT FEHICIEMR S HAR region IFK.
N TR G, Bt rowkey FAFEITER—> region, {HEFEE ZHHEE
B, BENIZE S NEREZ A region, AL A W WLHJ7TEA LU FIX
Jise
1. fn#k: £ rowkey HRTTISEINBEHLEL, (45 EMZATHT rowkey IR AH .
3T ) S 2R A N 2 AR AB A S 70 BRI AN R () region H#E—
o MERLZ G rowkey Lo MR b LA B TSR 70 B3 A region |,
2. WA WAy A DMS AR B BRI AN, (HR AN W] AT ) . 48 FH A
SE MG A i) LR P it B A SERE ) rowkey, A LA get #AEHERREL
F— MR
3. s B PP RS B T VR O [ e K R Bl A U rowkey o

XA ] LUMEAT rowkey FRARH AR HIHR 7> (A & TR0 ) TBAEHITTH -
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XAEERT A RUPBENL rowkey, (HZHHE T rowkey B FPPE. ¥ rowkey
(1515 LAFHL5 4 rowkey, AT LA AL S [ Fs 5 77 i 4E N rowkey,
XFE BB e 1 DAL S A L[] e T 2k 3 304 R ) R

4. BB — AN LA BCHE Ak 2 ) R PRod SR BB R B foAs, (A
SIS TR BRAE Y rowkey B)— #8705 XA @+ A Y, FTEAH
Long. Max Value — timestamp EJNE| key FIAKRE, #ln
[key][reverse_timestamp], [key] & #I{E AT L@ scan [keyl3kfs
[keyJHI28—2kidaK, K09 HBase 1 rowkey 52 H PR, % —2kidKiema
SR .

o IR ELRAE MNP BHREILS, SEEEN R E P, i
1t rowkey BIIHE, B PLXFE T [userld %% ] [Long. Max Value
- timestamp], FEEWA T HIFTA D REBUR R, B E
e JE ) userld, startRow 2 [userld ¢
#:1[000000000000], stopRow #& [userld x#%][Long. Max Value -
timestamp]

o IR EA W I BN [ HJ#RFIDK, startRow J2 [user ¢
#:1[Long. Max Value — j&@#EHF[E]], stopRow & [userld jx
¥:1[Long. Max Value — Z5wiif[a]]

5. HBase EF&ETM4rX: Al HBase FRIN, FEIMSEHRYE AT HEH) RowKey Rl 73 Hi 2
A region MARENII—A, I DAKE J5 2211355 #AE 7 3515 3 A
[ region b, R SIS

5. HBase B rowkey it &N

KEEN: 100 7 LAN, 8 MIfEHuRGEF, wIRERITEHL N B 8Er . R4 HFile
7 keyvalue fEAEHYT, I KM rowkey S REMAAAAERE I, KT rowkey
fE memstore UK, FEMZZMAUR, BIMERIE. &, BIERZREZ N 64
B, 8 HIfk%EL, 7P KRG HEAENERE .

EANE N SR, ARO[ B o G ) R

mE—JE s AR IR ANHE R R A R AR S B B S A B — B, KBl v AE
SRV R TR — P
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6. HBase MIFI#E 1T

JEI £ EVE A BRI D B R R D S, RN B iR
region [, BEANFIFEEHEANZ KK FHE BRI T,

B WA RN ERE key—value #HBAER MR, XFERLREM S A
WRCR ey, WREPRRFR AT READ> U7 R AN R A £ S0 . AR P (S 2010, wT L
R 2B AR BAFTRAE — B, 10— L2 I A A ME S8 T LURAE 75— 51 Ik

7. HBase ¥ compact FRRAT 4, HHAREMA, 57 ABEHEF, FH
2 X5

TE hbase H4&2H memstore ##f flush BRIELZ 5, ML — storefile,
2 storeFile M EIXLR—EMRIEE, MFHER storefile I RHAT
compaction #1E.
Compact HIYEH]:
L &IFCf
2. JEBRAM, 2R EE
3. RmEEEHEIIRE 4 HBase FSLH I HIM compaction HIJ73: minor
and major. IXPFP compaction FICHI X 2.
4. Minor #AE R RG> A& IR E LU B3 minVersion=0 FfH.
WE ttl W BARCARTE B, AT IR EE | 22 oA s i3s3 A .
5. Major EAEREXT Region FHJ HStore FHIFTA StoreFile AT & I
fE, RAMSER SBHEEGIHH 0.

I TAR U RBHR R, RAEART: I K
HWRANT: TP KR, A 2 KAREAR !
FCAh R AR SRS AT T 7 A e IR

W HiEE—2

Q ASHEREIE
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