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Who is this guy ?

o FUJIIA, 1981FEA
e 20004 - 20074 , JtREITEAZE , HFML

* 2007 - 2012 NECHEMFb: ot HBED / FMEER ZURSET

« 2012 - 2013 FHERHZ MISEBI ] Big Data Team

- BEIERERLIE , lead 20+ AHFIBA , EJ3FCassandra / HBase / Hadoop /

SolrZFERIiA &

A 3EZRE | HEDRIDHE !
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Big Data in Newegg.com

ARSS=AECE

16 cores

150+ § 200+

nodes 256GB RAM

nodes

Hadoop & Hbase &+ Cassandra &8%

6 SAS Disks

- HEMEEE  £EE 3PMEETL

« {$#H Ganglia / Nagios 5% Hadoop / HBase / Cassandra 58
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AEER R

« Hadoop (0.20.2-cdh-3ul): MapReduce

- BUEUESHT |, WSHENEWESthFIteE , §X15EJob,
e HBase (0.90.3-cdh-3uT)

- {RECAYRZA . 2 SESTBEFF AN A,
« Cassandra (apache-cassandra-1.0.10)

- {mECEYESHURE A |, 210 SIBEEH AFIh .
- [EE&;FFCassandrafi—Z4kZ=5| , Cassandra ClientZ&EMHImg,

ZiFamEimMAAE , EiXIEREMRL
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FH415%3% Cassandra

FEEYEFL Cross-Datacenter

SBEEALM  NO SPOF

fEEIEEME Scalability

AEESRFGHIR  fBEEEY SQL Server / Oracle Coherence
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AT AFTEZRZES|?

o REMNSHIEEZEETEE Cassandra , FHEFrEEUEENZE K-VER , —
ASEEIPSIREY

» HAEE 90% HYTEZRIEIRKIBID Rowkey 3REX , 10% HUIEEIEKEE _RKZES|
« EXMER / DELERIFTK

« REIBRAIFR

« ET Solr B HBase —KZE5|BR , Solr Bkl
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Cassandra —#gZ=o]|

o 0.7 RAFIESHF Secondarylndex , BAIBRENMSLINA T
« REZRFSINAE

- TS CEEE

- TTEENMER

- K

- THEFFZERS| Column RZHIIEH
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Solrf#i />

o EFLucenelUEIERIRSSEE, IR T E T HitpAIRest-liket{Eizx
- IRHTEENEIER RRIEESEHRI

[CLL

« SRUKAISoIr 4.0, EE(ERFEEN / SCEER / =HEE

HTTP Request Servlet Update Servlet

Standard Custom XML XML

Request Request Response Update
Handler Handler Writer Interface

Update
Handler
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ETF Solr By Cassandra —Z{Z=5 11T

« MEEJETF Lily / DataStax Enterprise ;
o Solr3effafkiEF-CassandraZets , SLIMBEMII"HRFS] ;
o SolnRBEEEAKIIENICERINEE ;
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BT Solr Y Cassandra —#Z=5i&it

Cassandra
Node Web Container (Tomcat)

SOLR Instance

Cassandra Service

Solr Shard

Cassandra
Replication

(Gossip Messaging Cassandra Thrift Service

/ Replication)

Cassandra Cassandra

Node Node JMX

Solr Shard Solr Shard
JVM Stack in Cassandra Node
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Cassandra B — 2R Z=5| RS

 Cassandra f2£&E7F Row 5 Column IR =50 , ofBENX
o [RETHRZET| - Keysindex

- BRARY Keysindex ZZkZR5| , @18 index column $23Z— column
family (rowkey=indexed values, column names=base row keys), SEIl 2k ZR5 |
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Cassandra BI—2RZ5| KAE

PerColumnSecondaryIndex

Secondarylndex ECSolrSecondaryIndex BHEN 0|28
PerRowSecondarylndex
KeysIndex i
’ [REZR (A

Package org.apache.cassandra.db.index

SecondarylndexManager SecondaryIndexBuilder SecondarylndexSearcher
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HJ Solr §§ Cassandra —Z5;Z=5|

« HlImtiAiE

\

- Cassandra =R ZE5 | 2@ schema BXHY , METF ColumnFamily BY
Column EENX.

{ column_name : ' customerNumber’,
validation_class : UTF8Type,

index_name : '‘customSolrType’,

index_options : {

'class_name' : ‘com.neweqg.ec.solr.search.ECSecondaryindex' } } ;

R



HJ Solr §§ Cassandra —Z5;Z=5|

I

EE

 Cassandra [3zohRT , BENXZRS|RUINE:RF

AddColumnFamily ColumnFamilyStore SecondarylndexManager Secondarylndex

system_add_column_family

applyModels
initCf
new

SecondaryIndex.createlnstance

AddColumnFamily ColumnFamilyStore SecondarylndexManager Secondarylndex
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HJ Solr §§ Cassandra —Z5;Z=5|

« Cassandra #IEE AN _RKZES|6IERE
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—
20 Soir HY Cassandra
— =4
CassandraServer. [ StorageProxy. [l StandardWritePerformer | StorageProxy. |l RowMutation. | Table. ColumnFamilyStore. ColumnFamilyStore.indexManager.
dolnsert mutate .apply insertLocal apply apply apply applylndexUpdates

mutations
mutations
mutations
mutations $#£2R5| , B Solr LI
mutations
mutations
[ ] 1
! index columns in Solr Instance |
1 |

CassandraServer. StorageProxy. | StandardWritePerformer [l StorageProxy. [l RowMutation. Table. ColumnFamilyStore. ColumnFamilyStore.indexManager.
dolnsert mutate .apply insertLocal apply apply apply applylndexUpdates




HJ Solr §§ Cassandra —Z5;Z=5|

« BERS

- 5 Solr B DirectUpdateHandler2f9addDoc / delete / commitE& s

fr

% , {ECassandra5SolrBIEHE{(REFE]
- EHIARG]

- EESearchComponent / IndexReaderFactory / DirectoryReader ,

N

o

&@idshard queryNindex3 {4 E1RIZIILECHIrowkey , BT EIE

Cassandra3k5EIAIGRE, Fmerge,
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HT Solr By Cassandra —ZyZ=5|

Write Process

CustomUpdateHandler?2

Cassandra
SecondarylndexBuilder

© 2001-2013 #ZERARE F1L MIRATE
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mmmma  SUper.AddDoc()

Add Mutations
--> (Cassandra

mmmma  SuUper.Delete()

>

Delete Mutations
--> Cassandra
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HT Solr By Cassandra —ZyZ=5|

Query Process Node ..

SearchHandler on Solr Shard Node Node 1

http request CustomSeachCo Prepare
mponent - Build range query filter
handleRequestBody SOl Search
olrindexSearcher
- Shard Quer QueryCommand. - Phase | : getDocSet
Process - Phase II: processResult —

Solr Service

SearchHandler.

http response

Solr Query
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e 5E8A
o TRZR5|AVINEE

- Z(gE /TR / A
o TIRET| query iz
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NEESERAIL

Solr Instance Cassandra

Query Condition

DocumentID / Rowkey

Query By Rowkey

Row Records

Solr Instance Cassandra

tSH2 1 : Client & Solr , & Cassandra
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NEESERAIL

Cassandra

Query Condition

Solr Instance

DocumentID / Rowkey

Cassandra Solr Instance

52 2 : Client 1813 Cassandra —ZkZ<5 | &8

Query Condition

Row Records
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—RF=s|ERATRA

« fxCassandradgljEEKeyspacef1Column Family
- create columnfamily XX( Key text Primary Key, ...) with ...

« {EFSolrConfig.xmlfISchema. xmiBR _RZE5 AL E
- SCHEMA_POST_URL=http://10.16.44.71:8983/solr/res/boole/data/schema.xml

- curl SSCHEMA_POST_URL--data-binary @schema.xml -H 'Content-type:text/xml; charset=utf-8'

A il 45 Rl

V*-’;result 1'|amr:-=”respm'lse"" numFound="32" start="0" maxScore="16. 054386" >

. El’jj-m I Solr Servicefyquery stringZif]

37| * % v d
é BIEEE ' p 'tL name="S0LevelRowKey” >10]149265316</str>
- Z(EEA: CustomerNumber21212753 ,jd
*E*Eﬂﬁiﬁ_] Name: Jlmmy {str name="S0LevelRowKey">10|53017T80</stx>
- =15 B * </doc>
v {doc>
- SeEES: EditDate:1351892050 TO 1351893050] ¢str name="SOLevelRowKey">10|T9378577</str>
{/doc>

Flquery url:
http://172.16.78.102:9003/s0lr/SLS/SOBase/select/?q=CustomerNumber%3A21212753&version=2.2&start=0&rows=10&
indent=on
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G — Build Index

Client R/W

\\.\4‘ ’ ° Client Writes Snapshot

7 Cassandra Data
, Ca’,-‘"g’andra R|n9
,< Mark Timestamp for Offline Indexing

New Writes Cache
after Timestamp

Backend build
Index Build Solr Index

from SSTables
Note:

| D REIRERS| Update Solr Index
2. {FSnapshot / SSTabletdiEz5 | to Cassandra Node

3. AT LAERHadoop A ERE |32

Update Solr Schema

\ Update new writes Index
to Cassandra Node
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1EBe VIR Hhr

 Cassandra Billlir : ITR5|5EREIAIXIELNLE

- BZB|8T, Network I0HAE A Disk IO[FESMA: Disk 10 [EHAHRT , Cassandra
ENEESZREES,

- #BiWIECassandra Data 5Solr Index Dataf# g EARRIRLEE |,
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1EBe VIR Hhr

250 ——no index -s-index 30000 1 —-no index -=-index

200 - 25000 - /\/\/_..
20000 -

150 -
15000 - -ﬁ'\/\\

100 -
10000 -

50 - 300 column, 15 index £000 1 column, 1 index
Network 10 high DISK 10 high, CPU Load high
O T T 1 O T T T T 1
1 2 3 4 5 6 7 1 2 3 4 5 6 7

RIS ¢ 4 nodes (PC, 4 CORE / 8GB RAM / 1T DISK)
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5 Cassandra #XiA Keysindex XJEL

« SEREXIELIL

- Necaso FindexBHEIIREAZESoIrfV%E P X, HiEid Solr AY softcommit #1718
2%, BT RS EF A T, AILAFEEXYCassandraEMEgesimiR/,

- Cassandra BB , BTF8NERS|FIRBBES ANBMAY column family , =FEZE
XJCassandra BN, &5| Column #HERIEEZ , EAMRESEEE FIE.

* Necaso = Newegg's Cassandra Solr

R
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5 Cassandra #XiA Keysindex XJEL

S
- Necaso Z=5 | &1EZ=BE STF Cassandra,

- Necaso &8 1 ™. 21M&51%1, 100 /5 — 1000 FEEEER T , SE4EELR—
M, THHE TR,

- Cassandra EHMEREESIEEANE K. R 1FIRES X RRE,
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5 Cassandra E{jA Keysindex ¥JEb

—e—necaso -®-cassandra

——nNecaso ——cassandra

10000 - 250.0 -
9000 - 2000 - /\/
8000 -

150.0 -
7000 -
6000 -

50.0 - - .
5000 1 S OPS ¥tk (op/sec) TSN R EIRTEE (ms)
4000 0.0 : .

100w-1  300w-1 1000w-1 100w-2 300w-2 1000w-2
index index index index index index

NG . 1 [2% L L L L
S ) N S S \) S N \)
& & &S

MERXIALE © 4 nodes (PC, 4 CORE / 8GB RAM / 1T DISK)
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53K - BB

Cases

1 Column Equal
Query

2 Column Equal
Query

5 Column Equal
Query

1 Column Rang
Query

1 Column Fuzzy
Query

Equal query +
Range Query

— - - )
e,

—g&gg I)&‘l—;ljlsl )

o RETFSolrfyEIAMEEE

MRRXEE © 500%EE , 200 static columns , 20 index columns , 200- 3000 dynamic columns

Mizcase : HEEIA /SEEER / BHIER / BE5E1E , 50 threads
MEXEEER : 50 - 100ms , AJLAEES

Query Time (ms)  Num Found

106 13817
95 108958
95 150
81 236
50 220
91 170

USEZN

© 2001-2013 #ERAREFIL e

Num Return

100

100

100

100

100

100

120

100

80

60

40

20

T ek, CassandraZiESH{4793.7GB |, SolrZ& 8|34/ N g280MB.

Query Response Time(ms)

—_

N

4

1 Column Equal 2 Column Equal 5 Column Equal 1 Column Rang 1 Column Fuzzy Equal query +
Query Query Query Query Query Range Query

4 nodes (PC, 4 CORE / 8GB RAM / 1T DISK)
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Cassandra IEEHEEE

Website Frontend Frontend Apps Website Frontend Frontend Apps
. .

Cassandra Data
Access Service

Data Server Data Server

DC3
—>
Replication

Cassandra Data
Access Service

Data Server Data Server

Load Balancer Load Balancer

‘

Backend Thrift Client I SSTable

Backend System _ Hadoop & Hive
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B R—En

« EHSolr ZZKkZR5| , REFHE LK ?
o XERIEHESH > lucene fInmIFZK > IndexReader / IndexWritersinZin

#Segmentinfo

- Cassandra NfFEMAEIL/3 |, &EHflush > GC 3iZE , BEJENK
« ZRESIEHRNERRE?

- 1{Z&dRE , 1000+ %! , 10s ?

- FilterQueryfyCache

- PR{RSERTTEERK
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B R—En

« Cassandra Query or Solr Query?
- Cassandra i Key-value Zfi& , Solr {#ff&2=,

- Range 9 XHYA)ER : RandomPartitioner THY [-1,0] 5 XIERLERS | EHAER(K
.

- Client EIREHEESNOM | ZZESHEREES.

e Schema Version Disagreement?
- MREREFREER , TiAEH Schema , FET—MEETE.,
- MTU=9000 i&pMEEE , {2AMTU=1500

- IRSSEETEAG— , EENTP,
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B R—En

« feRHYTimeStamp
- Hector{&EHClientimfJ[EE HERARItimestamp,
- CQL Client{sEfServerigAt B E/IERIARYtimestamp,
- {ER%—HIClient,

e Truncatez{’

ZES

- 1EEtruncatefzdE , 2SEFFEHRIColumnFamilyStore flush

« AutoSnapshotifZR /gtrue?

- truncate / drop CF / drop keyspaceRTJiEfEE X

- {&i{Config , {F15AutoSnapshotr]EL &,
© 2001-2013 ZEERARE FIL HRTE
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—Lt Schema 1€1T4£58

- BEEFEFMFKITE Rowkey

« Cassandra BEGARM Rowkey BYERSEIE , 181 Composite Column

B RIS F AT ERIZ LT Column Name
o AFEEIN{EFH SuperColumn
o FIER TimeUUIDType , AREINERERE TimeStamp
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—UI& Schema igi14358

AEEE (M Cassandra Cell VersionfJ TimeStamp , 5S—&HM4EXHEK

r—l
eil
Al
=
a3
0
@)
=
=
2
S
iy
o
]]T
.EI
N
W
ut
O
e,
D
S
_|
N
O
oo
ITr
T
N
_|_

\\\\\\\

Counter RFE2EER , XF 100% SURERAVES | B ER Counter
SEEB AR Retry #14l , Cassandra BAKLMATASELR

Delete RE$T Y TombStone tRic , HFASEEMIRETE
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B . HF Solr i HBase —Z5= 5|

IR

- HBase 5 Solr SLAIIHI7IETT , HBase 77§ Key-Value ##E , Solr FFEZ512
& {Term, DocumentID, Field}

- EHEM HBase EN , [ElAY[A Solr Service EANZER5| , A~fHZE HBase 5,

- ZZRES|@id Solr Service &if] , BB Solr BY Read A% , M HBase HiEEHY
Document £,
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B . HF Solr i HBase —Z5= 5|

D

- BUERE
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B . HF Solr i HBase —Z5= 5|

« RE5|E8HE

HI
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B . HJ Solr i HBase —Zh = 5|

e Solr Reader BEFH

org.apache.solr.core.
IndexReaderFactory

org.apache.solr.util.plugin. org.apache.lucene.index.

DirectoryReader

SolrCoreAware

new reader()

HBaseSolrReaderFactory HBaseDirectoryReader

JR#; HBase, Solr NBCES S document(), BT IEENBCE 14 |
¥ document M HBase #iEEH
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Q & A Thanks

@nescchina

http://nesc.newegg.com.cn
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