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o JRizaghte 2 Hs 2x Parquet
o AKIER AR ALIE S 1ms on SSD

TY
* 400 nodes, 1000s of nodes
 low MTTR

* AR IR A
* g%schema, A3, R XL#FBLOBs
e  NoSQL APIs (insert/update/delete/scan), Java/C++ Client
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CREATE TABLE sales_by_year( *OFTITTARE
vear INT encoding & J& 45 7 &,

© ATREZF] sale id INT COLPROPERTIES (encoding="bitshuffle”),
© BREXA amount INT,
PRIMARY KEY (year, sale_id) . FiEE7
)
PARTITION BY HASH (sale_id) PARTITIONS 4,
RANGE (year)
( © SLE S XA oKX
PARTITION 2014 <= VALUES <= 2016,
PARTITION VALUE = 2017
) STORED AS KUDU
TBLPROPERTIES (replication=3);
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Range (year)

PARTITION BY

HASH (id) PARTITIONS 4,

RANGE (year)

(
PARTITION VALUE = 2014
PARTITION VALUE = 2015
PARTITION VALUE = 2016



540

Range (year)

Tablet Server

Tablet Server

(p1) yseH

Tablet Server

Tablet Server




% &1y & raftihil

1. Client X 1% B i £

2. WAL
Tablet Server A

6, ' F Client 5 s>

R

2. Leader & K
Follower 3# 47 &4

5. Leader F4n kX
% KEZB R

Tablet Server A

4. Follower &1 m&
1) B IRS 4
Leader

Tablet Server A



% &1
B, [RAER
* #iF M Follower #t 47Snapshot s

& Bk (54 R)
o Leadets By kM - Ashik £, KMEASSH TR
o Follower )& o 2k W - b # b9 Follower & W R 2% vh i 5

KA M (RBE554F)
o i Raft Config, Master&aF #ik % — 4 TabletServer 2k Z# 69
Replica



=2

B

el



Master

AF IR0 LA
o X ZEHA: typeint8, id int64, meta string
e type Htable S tablet
o id A table id s tablet id
* meta A protobuf 5 74k )5 69 7T EK 35
o table T £ 3
e schema, partition schema, &, 47 tablets
o tablet ;T ¥ 3%
e replica locations
e tablet state

Coordinator:
o F ik TabletServerfg L gk, RIZFEEHIKRS
e create/alter/drop table
e Xfunder-replicated #)tablet & #7 4 Bt.replica
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msg="foo” i % #5 A\ #|Tabletl, 2%
HAEWXY, 7 MR T 48 % Tablet2
insert msg= “foo” timestamp FaTablet3 s, g 2234 - -
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o ALSM(HBase):
o  #FA\Tablet &, 4 — /~MemRowSetfn % AADiskRowSet; #735 N\ 69 I G545 72
MemRowSetd | =& A flush s DiskRowSet
e RFEFLSM, &#—/RowRHEF—ARowSet
e RowSet
* RowSetW & F, RowSetid] L5, 7~FRowSethf @4 #key range £, & &
 MemRowSet ) &4E FI Bt 47 G4k, DiskRowSet{$ Jf 7| 4%

/Tablet Server \

NAF /Tablet [ MemRowSet } \
[ DiskRowSet DiskRowSet DiskRowSet
\ [1, 2, ..., 10] [13, 14, ..., 20] [25, 29, ..., 40]
WL
DiskRowSet DiskRowSet
[7,8, ..., 15] [18, 24, ..., 30]
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. MVCC
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Insert:
o BTA AT A $LABH 74 A MemRowSer
o FE N AT/ Alinterval treefubloom filter ¥ & % & €5 /2
Update/Delete:
e sfMemRowSet ™ 49 3 # #, Flush)z 7 mUndo Records
o xtDiskRowSetw 69 £ 48 # 37, #A4f £ DeltaMemStored | Flush )z
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Flush 7= 4%)

MemRowSet

insert key="a”, value=1 //t1

update set value=2 where key="“a” //t2
delete where key="a" // t3

insert key="a”, value=4 //t4

// MemRowsSet Flush

update set value=5 where key=“a” //t5

value =4

| 1
| 1
3
1
1 1
1 1
1 1
1 [}
1 1
1 L}
1 I
| |
1 |

insert set | delete
value=1 value=2 ||

1 MemRowSet Flush

insert ]

i Undo Records

: insert :
delete set , : delete
value=1 i value =2 :

1 DeltaMemStore Flush

[ delete

Redo Record
insert
= delete value =5
value=1 value =2

0 pun T yvalz1 2 ya1=2 13 null t val =4 IJ 8]

L?ndo Records




Delta Compaction

Minor Compaction:

* M RedotHay 82, ookl &

Major Compaction:
* RixBase Data, % 4 apply deltady 4k

‘ Minor Compaction

‘ Major Compaction




DiskRowSet Compaction

o 'y DiskRowSet|a] 69 & &5 I,
© BHRAFI RS F & FH9 6yDiskRowSet
o RBEMEIRIE VA, Wik F
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Integration with Spark

Kudu #Spark#y & 7T H 4?2
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Write

Read

NoSQIL. API

KuduTable table = client.openTable(“my_table”);
KuduSession session = client.newSession();

Insert ins = table.newlnsert();
ins.getRow().addString(“metric”, “load-avg.1sec”);
ins.getRow().addDouble(“value”, 0.05);
session.apply(ins);

session.flush();

KuduScanner scanner = client.newScannerBuilder(table)
.setProjectedColumnNames(Lists.of(“value”))
build();
while (scanner.hasMoreRows()) {
RowResultlterator batch = scanner.nextRows();
while (batch.hasNext()) {
RowResult result = batch.next();
System.out.printin(result.getDouble(“value”));

}
}



Spark DataFrame

// spark-shell --packages org.apache.kudu:kudu-spark_2.10:1.2.0
// Import kudu datasource
import org.kududb.spark.kudu._
val kuduDataFrame = sqlContext.read.options(
Map("kudu.master" -> "masterl,master2,master3",
"kudu.table" -> "my_table_name")).kudu

// Then query using Spark data frame API
kuduDataFrame.select("id").filter("id" >= 5).show()
// (prints the selection to the console)

// Or register kuduDataFrame as a table and use Spark SQL
kuduDataFrame.registerTempTable("my_table")
sqlContext.sql("select id from my_table where id >= 5").show()
// (prints the sql results to the console)
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* getPartitions

o IRIE T HER predicate k15 75 £ 7] [ tablet list
o K tabletds) .2 N — " Partition

» getPreferredLocations
« & tabletfreplica locations
* execute
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SparkSQL on Kudu

#2SparkSQL on HDFS#R Bt — g ey xdshae v (338 & /& /SQL)
#4769 5 I KuduR 4t 4948 7, deupdate/delete
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14 2 SparkSQL & i+
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SparkSQL on Kudu

/] IR
CREATE TABLE kudu_test
year INT WITH (key=true),
id INT WITH (key=true),
msg STRING )
PARTITIONED BY
HASH (id) INTO 10 BUCKETS,
RANGE (year) RANGE BETWEEN ((2015),(2016));

/] BB 7 X
ALTER TABLE kudu_test ADD PARTITION ((2016), (2017));

ALTER TABLE kudu_test DROP PARTITION ((2015), (2016));

// RE7~Range43[X.
SHOW PARTITIONS kudu_test;

// Update/Delete
UPDATE kudu_test SET msg=“b” WHERE year=2015 AND id=1;
DELETE FROM kudu_test WHERE year=2015 AND id=1;



Twitter 52 i 2k 3

13ME Pz—

=4 i [E]—

BRI sk —

Adhocts il—



SR8 S5 R ©




fR4) & Roadmap

MR
* /xil— | 3% F 4
* A i;f%’fbxé/n
c U TARTE
 Load balance

Roadmap:
« Bt Wi T AT ae (BRI, FIASHT)
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Kudu vs Druid
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