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Khai niem NoSQL

o Co sd dir liéu NoSQL (tén goc 1a "Non SQL" (phi SQL) hoic
"non relational" (phi quan hé))!t cung cap mét co ché @€ luu
trir va truy xuat dir liéu dugc mo hinh hoa khac véi cac quan hé
bang duogc sir dung trong cac co so dir licu ki€u quan hé.

0 Mot ménh dé kha tha vi vé NoSQL:

m "select fun, profit from real world where relational=false;"
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https://vi.wikipedia.org/wiki/NoSQL#cite_note-1
https://vi.wikipedia.org/wiki/B%E1%BB%99_nh%E1%BB%9B
https://vi.wikipedia.org/wiki/B%E1%BB%99_nh%E1%BB%9B
https://vi.wikipedia.org/w/index.php?title=Data_retrieval&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Relational_database&action=edit&redlink=1

Lich su

O NoSQL duogc str dung bo1 Carlo Strozzi vao nam 1998 dé dat
tén cho co so dit liéu quan hé ma nguén md Strozzi
NoSQL nhoé gon cua minh, ma khong tiét 16 giao dién SQL
tiéu chuan, nhung van con 1a kiéu quan hé. Strozzi goi la
'NOREL" ,nghia Ia "No Relational'.

0 Pau nam 2009 khi to chirc mot su kién thao luin vé "cac co
so dir liéu phan tan, khong quan hé nguéon md". Johan
Oskarsson cua Last.fm gioi thi€u lai thuat nglir NoSQL la
distributed (phan tan) + non-relational (khong rang budc).
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https://vi.wikipedia.org/w/index.php?title=Strozzi_NoSQL_(RDBMS)&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Strozzi_NoSQL_(RDBMS)&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Distributed_database&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Last.fm&action=edit&redlink=1

Lich su

0 NoSQL danh dau sy xuat hién ngay cang nhiéu cac kho luu
trit dit liéu phan tan, khong quan hé, bao gom cac nhan ban
m3 nguon md BigTable/MapReduce ciia Google va Dynamo
ciia Amazon. Hau hét cac hé thong NoSQL dau tién da
khong c6 gang cung cap cac bao dam tinh nguyén t0, nhat
quan, tach biét va bén viing, trai vdi vu thé thuc té trong cac
hé thong co sé dir liu kiéu quan hé.

0 Dua trén doanh thu nam 2014, cac hiang dan dau thi truong
NoSQL la MarkLogic, MongoDB, va Datastax.

0 Dua trén cac bang xép hang pho bién nim 2015, Cac co sé
dit [icu NoSQL phd bién nhat 1a MongoDB, Apache
Cassandra, va Redis. 55
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https://vi.wikipedia.org/wiki/ACID
https://vi.wikipedia.org/wiki/ACID

_—
Pic diém NoSQL

O NoSQL luu trit dir li€u cua minh theo cap gia tri “key-value”. Su
dung 16n cac node dé luu trir thong tin.

O Chép nhan dit 1i¢u bi trung lap do mot s6 node luu cung thong tin
g1ong nhau.

O Phi quan h¢: khong ¢6 rang budc nao cho viéc nhét quan dir li¢u.
0 Tinh nhat quan khong theo thoi gian thuc.
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Pic diém NoSQL

Xu ly dit lieu quan hé

0 Do hau hét cac co s dir liéu NoSQL thiéu kha niang két ndi
trong cac truy van, luoc d6 co so dit 1iéu noi chung can phai
duoc thiet ké khac nhau.Co ba k thuat chinh dé xu 1y dit
l1€u quan h¢ trong mot co so dir iéu NoSQL.

Trin Thi Kim Chi 7
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Pic diém NoSQL

Da truy van:

Q Thay vi léy tat ca cac dit liéu véi mot truy van, ta thuong
thue hién nhiéu truy van khac nhau dé co duoc céac dit liu
mong muon. Céc truy van NoSQL thuong nhanh hon so véi
truy van SQL truyén thong vi vay chi phi cia viéc phai thuc
hién cac truy van bo sung c6 thé chap nhan dugc. Néu so
luong truy van qua nhiéu 1a can thiét, mot trong hai phuong
phap khac s€ thich hop hon.

Trin Thi Kim Chi 8
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Pic diém NoSQL

Dir liéu bo nhé dém/sao chép/khong-chuan hoa

0 Thay vi chi luu gitr cac tu khoa ngoai lai, ta thuong luu triv
cac gia tri thuc té ngoai lai cung véi dit liéu ciia mé hinh.

0 Vi dy, mdi binh luan blog c6 thé bao gdm tén nguoi dung,
thém vao do 1a mot id nguoi dung, do d6 ta dé dang truy cap
dén tén ngudi dung ma khong can phai co bat ky tra ctru nao
khac. Khi mét tén nguoi dung thay doi tuy nhién, diéu nay
gio day s& can phai dugc thay doi ¢ nhiéu noi trong co s& dit
liéu. Vi vay phuong phap nay hoat ddng tot hon khi viéc doc
1a pho bién hon nhiéu so vdi viéc ghi.

Trin Thi Kim Chi 9
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Pic diém NoSQL

Nesting data

0 With document databases like MongoDB it's common to put
more data in a smaller number of collections. For example,
In a blogging application, one might choose to store
comments within the blog post document so that with a
single retrieval one gets all the comments. Thus in this
approach a single document contains all the data you need
for a specific task

Trin Thi Kim Chi 10
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Pic diém NoSQL

Hb trg ACID va JOIN

Co so dir lieu ACID Joins

Aerospike Co Khdéng
ArangoDB Co Co
CouchDB Cco Cco
c-tree ACE Co Co
HyperDex Ccolnb 1] co
InfinityD B Co Khdng
LMDB Cco Khéng
MarkLogic CcCo Ccolnb 2]
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Phan loa1 — Cac dang NoSQL co ban

0 Key — value data stores: dir liéu luvu dudi dang cap
key-value. Gia tri duoc truy xuat théng qua key.

0 Column — based — Tabular (Column Families Stores ):
co s& dir liéu t6 chic dudi dang bang.

o Document — based: dit liéu duoc luu trit va to chirc
dudi dang mot tap hop cac document.

o Graph — based data — stores:; ap dung Iy thuyét do thi
trong khoa hoc may tinh dé luu trir va truy xuat dix
liéu, tap trung vao tinh roi rac gitta cac phan dit liéu.,,



Key — value data stores

0 Kho luu trir khoa-gia tr1 (Key-value: KV) su
dung mang két hop (con dugce go1 1a ban dd hodc tir
dién).

0 Mot bang bam hay mot danh sach lién két 1a cau
tric dir liéu don gian nhat c6 thé chira tap hop céc
cap khoa — gia tr1 (key-values).

O DO phuc tap trung binh O(1) cho cac thuat toan truy
cap dir licu.

0 Khoa cta 1 cip key-values 1a gia tri duy nhat trong
cac bo va dé dang tim kiém dé truy cap dit lieu. =


https://vi.wikipedia.org/w/index.php?title=Associative_array&action=edit&redlink=1

Key — value data stores

o Cap key-values c6 nhiéu kiéu:
® Luu trtr dt l1€u trong b0 nhd RAM.
m Luu trtr dtr li€u truc tlep trong 0 cung.

m Luu trir dt 11€u trong b nhd cache. (phd bién
hon ca)

0 Mot s6 co s& dir 1iéu NoSQL tiéu biéu cho
dang nay: Oracle, DynamoDB, Redis,
FoundationDB, BerkeleyDB, Voldermort,...
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https://vi.wikipedia.org/w/index.php?title=Oracle_NoSQL_Database&action=edit&redlink=1

Column Families Stores

O MO hinh ma dit icu dugce luu trir dinh hudng cot
duoc khot xudng bo1 Google (BigTable).

0 Modi don vi dit liéu c6 thé dugce coi nhu mot tip hop
cac cip khod — gia tri, trong d6 moi don vi dugc xac
dinh bang mot dinh danh chinh, giong nhu 1a khoa
chinh, va c6 xu hudng duoc goi la row-key.
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Column Families Stores

Vi du vé row-key  For row-key: 1 For row-key: 2
first_name: John first_name: Jane
last name: Doe
zip_code: 10001 zip_code: 94303
gender: male

O Chi co cap khoa — gia tr1 hop 1€ duogc luu triv
m Mot column-family ‘name’ v61 hang first name va last name.
m Mot column-family khac ‘location’ vdoi zip code.
m  Column-family ‘profile’ voi hang gender.

0 Column-family duoc dinh nghia khi cau hinh hoic lic bat dau
chay. 16

0 Cac cot cd kha nane luu trie bat kv loai dir 11éu nao.



Column Families Stores

o Dit liéu dugc luu trix theo trinh tu lién tiép.

0 Dir liéu ton tai dugc chiu 16i bang cach tao ra 3 ban sao ctia mdi b¢
dir [i¢u duoc duy tri.

0 Hé thong cho phép dit liéu duoc luu trit trong 1 cum may (luu trit
phan tan).

0 Mot sb co so dit liéu NoSQL tiéu biéu cho dang nay:
Hadoop/Hbase, Cassandra, Hypertable, Cloudata,...
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Document Stores

0 Pay khong phai 1a mot hé thong quan 1y vin ban.
0 Céc document trong Document Stores bao gom
cau truc key-values kha long 1éo.
® Dinh dang JSON (JavaScript Object Notatin).

= Khong c6 tai liéu hay bang tinh (mic du ching c6 thé
duoc luu triy).

18



Document Stores

O Document Stores xur 1y toan bd mot document
mot luc va tranh viéc cat nho ban ghi thanh cac
g1a tr1 key-values cau thanh nén no.

0 O muc d6 cao hon, nd cho phép dit cac ban ghi
cO chung dac di€ém vao mot bd dit licu duy nhat
(goi la Collections).

0 Document Stores cho phép 1ap chi muc cho cac

ban ghi trén co s¢ khong chi dich danh khoa
chinh ma la tat ca cac chi muc bén trong cua no.

14 2
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o
Graph Databases/Stores

0 Pa sb co sé dit lidu NoSQL thudc 3 dang trén.

0 So it con lai 1a co so liéu dang biéu do (diém,
canh, duong) va co so dir li€u luu trir dud1 dang
XML. Chung clting dugc coi la co s¢ dir li¢u
NoSQL.

0 Mot so it co sé dit liéu NoSQL thudce dang nay
ti€u bi€u nhu: Neo4j va FlockDB.

20



o
Graph Databases/Stores

0 Loai co sé dit liéu nay duoc thiét ké cho dit liéu
c¢6 quan hé cling dugc biéu dién nhu mot do thi
bao gom cac yéu to két noi qua lai voi mot s6 hiru
han cac quan h¢ gitra chung.

O Loai dir li¢u nay co thé 1a cac moi quan h¢ xa hoi,
lién két giao thong cong cdng, ban d6 duong bo
hoac cac topo mang

21



o
Graph Databases/Stores

0 Loai co sé dit liéu nay duoc thiét ké cho dit liéu
c¢6 quan hé cling dugc biéu dién nhu mot do thi
bao gom cac yéu to két noi qua lai voi mot s6 hiru
han cac quan h¢ gitra chung.

O Loai dir li¢u nay co thé 1a cac moi quan h¢ xa hoi,
lién két giao thong cong cdng, ban d6 duong bo
hoac cac topo mang
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o
Graph Databases/Stores

Tén
AllegroGraph
DEX/Sparksee
FlockDB
IBM DB2
InfiniteGraph
MarkLogic
Neo4;
OpenLink Virtuoso
Oracle
OrientDB
OWLIM

Sqrrl Enterprise

Ngon ngtr s
SPARQL
C++, Java, .NET, Python
Scala
SPARQL
Java
Java, JavaScript, SPARQL, XQuery
Cypher
C++, C#, Java, SPARQL
SPARQL 1.1
Java
Java, SPARQL 1.1

Java

Ghi chu

12

RDF triple store

Graph database

Graph database

RDF triple store added in DB2 10

Graph database

Multi-model document database and RDF triple store
Graph database

Middleware and database engine hybrid
RDF triple store added in 11g

Multi-model document and graph database
RDF triple store

Graph database



e
KIEN TRUC NOSQL

So luoc

Kién truc luu tru

NoSQL vo1 cac ngon nglr 1ap trinh bac cao

u

u

0 Cac dic diém chung

u

0 Uu, nhuge diém cia NoSQL

24



So luoc

0 Thiét ké trén nguyen tac Distributed NoSQL
glam thiéu t6i da cac phép tinh toan khong
can thiét.

0 Toi thiéu hoa thao tac doc-ghi dir li¢u truc
tiép két hop voi batch processing.

O MO hinh luu trir tap dr icu theo cap gia tri
key-values.

O Quan ly dir l1€u phan tan dudi dang note (nut),
chép nhan vi¢c trung l1ap duo hicu. s



e —
Kién trac luu trir NoSQL

0 NoSQL Column Families
O NoSQL Document Stores

26
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NoSQL Column Families (1)

O Trong mot NoSQL Column Families, cac
column-family giong nhu cac cdt & hé thong
RDBMS.

0 Chang cung duoc dinh nghia trudce khi dir 1i€u
duoc luu trit va thuong it thay doi trong qua
trinh cap nhat.

0 Piém khac biét gitta chiing 1a khi khai bao cot
bén hé thong RDBMS thi phai khai bao loai
dit liéu c6 thé luu trir (INT, VARCHAR,
TEXT. ) con NoSOI Column Families



- H
NoSQL Column Families (2)

0 Thuong ap dit mot luge do (schema) don gian
trudc va co thé dé dang tao thém cac cot mou.

O Mot column-family 1a mot tap hop cua cac cot
nho hon, thuong thi cac cd6t nho nay co6 quan
h¢ logic vo1 nhau. Chung cung dugc luu triv
vat ly cung nhau.

28
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NoSQL Column Families (3)

O Trong luu trir vat 1y, dir li¢u khong dugc luu
trtr theo mot “bang” duy nhat ma dugce luu
thanh nhiéu column-family trong bang.

O Do cau tric phan tan nén mot bang co thé
nam ¢ nhi€u may chu khac nhau, nhung cung
duoc xac dinh bo1 mot row-key duy nhat.

29



NoSQL Column Families (4)

Vi du vé luu trit column-families

Table ‘people’

“row_key_ 1" : {
“name” - {

“location” : {

“preferences” - {

1
1
“row_key_2" : {

“name” - {

“location” : {

g
“preferences”™ - {

3
1
“row_key 3" : {

“name” - {

“location™ : {

g
“preferences™ - {

H

“row_key 1" :{
“name” : {

2
“row_key 2" :{
“name” : {

!
“row_key 3" :{
“name” : {

30



e
NoSQL Document Stores (1)

0 Collections trong Document Stores dugc col nhu bang
bén cac he thong RDBMS, tuy nhién cac Collections
khong co cac rang budc v€ mat quan hé nhu cac bang

RDBMS.
Trong cac Collections nay luu trit cac document.

Moi document duogc luu duédi dang dit liéu JSON (&
MongoDB la dang BSON — Binary J SON) va thuong
thi chung ho tro moi kiéu dit lidu thu:0’ng gap.

0 Cac NoSQL Document Stores hau hét tuan theo dinh
dang trén d¢ luu trir dir liu nhung vo1 mo1 co so di
11€u lai c6 mot cach luu trir vat 1y khac nhau.

O O

31



NoSQL Document Stores (2)

0 MongoDB la mot vi du dién hinh cho NoSQL
Document Stores va tuan thu chinh xac nhirng
dinh dang trén.

0 MongoDB luu trir vat ly dang memory-
mapped (st dung bd nhd cache).

O Mot tap tin memory-mapped 1a mot phan
doan cua by nh¢ ao, ¢o vai tro tuong tac g1an
tiép (tham chiéu) véi tap tin ndm trén 6 cing.

0 Diéu nay thuc su cai thién toc do doc-ghi so -

x7ev1 XA aoht thAna fhivovn or



Pic diém chung

0 High Scalability: D6 mo rong cao

0 High Availability: Ti 1& “chét” cua hé thong
rat thap

0O Atomicity: POc 1ap data state trong cac
operation.

o Consistency: tinh nhat quan yéu.

O Izeployment Flexibility: hé thong tu dong sura
101 luu trir ma khong can can thi€p.

0 Query Flexibility: Multi-Gets, Range queries



NoSQL v&1 cac ngdn ngtr 1ap trinh

O Su dung giao dién dong 1énh la mot cach
nhanh va hiéu qua véi cac truy van co so dit
liéu NoSQL, thé nhung trong mot du an thuc
té, khong phai ai ciing c6 thé str dung nhung
giao dién nay mot cach thong thao va nhuan
nhuyén ma can t&i mot g1a0 di€n truc quan.
Chinh vi diéu nay, nén c6 rat nhiéu cac thu
vién ho tro thuc thi NoSQL véi cac ngdn ngir
lap trinh bac cao nhu Java, Python, Ruby hay
PHP,... Nhf;:ng thu Viér} ndy cung cap nhitng



NoSQL v&1 cac ngdn ngtr 1ap trinh

0 Framework Thrift
0O NoSQL vd1 Java

0 NoSQL vo61 Python
0O NoSQL vo1 PHP
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Framework Thrift

O Thrift 1a mdt framework phat trien rng dung ma nguon
mo. NO giong nhu mot itng dung nén dé xay dung cac dich
vu giao ti€p tr NoSQL va1 nhi€u ngdn ngir 1ap trinh khac
nhau. V&1 mo1 ngdn ngir 1ap trinh khac nhau, can phai cau
hinh Thrift theo mdt cach khac nhau.

0 Thrift dugc xay dung bo1 Facebook va sau do dugc mo
rong boi cong dong ma nguon mo trén thé gidi. Thrift dugc
viét bang ngon ngir C.

O Viéc su dung Thrift dem dén kha nhiéu hi€u qua do kha
ning tuong thich voi nhiéu ngdn ngit bac cao. Nhu’ng
khong nhat thiét phai sir dung Thrift vi cac co so dir ligu
NoSQL c6 hd trg cac ngdn ngit 1ap trinh cu thé.

36



_—
NoSQL vd1 Java (1)

0 Java la mot ngdn ngir 14p trinh rat pho bién va
c6 d6 ung dung rong rai. Hau hét cac co sé dir
liéu NoSQL ho tro Java, trong do co
MongoDB va Hbase.

0 MongoDB chinh thirc ho tro Java va phan
phoi mot thu vién riéng danh cho viée két ndi
vo1 Java.

37
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NoSQL vo1 Java (2)

0 Thu vién va tai liéu vé thu vién ndy co san
trén dia chi
http://mongodb.org/display/DOCS/Java+Lang
uage+Center.

O Thu vién nay dugc dong go1 dudi dang .jar.
Sau khi tai vé, chi can thém duong dan tdi thu
vién nay vao trong classpath cua irng dung la
c6 thé st dung.

0 Sau day 1a mot vi du don gian vé viéc truy
xuat tai co s& dit lidu MoncoDB véi Tava


http://mongodb.org/display/DOCS/Java+Language+Center
http://mongodb.org/display/DOCS/Java+Language+Center

_—
NoSQL v&1 Java (3

port com.mongodb.DB;
import com.mongodb.DBCollection;
import com.mongodb.DBCursor;
import com.mongodb.Mongo;

public class JavaMongoDBClient {
Mongo m;
DB db;
DBCollection coll;

\ N bli idini h -
O Chuong trinh bén dung e
J k’( A d’( 2 dbllzn;femﬁ(ll;mwbn()i data”)
= db.getCollection(“logdata”);
ava ket no1 den co sO e
y public void getlogData() {
~ A \ A DBC = coll.find();
du liéu mde va lay while{cur hasNext{) {
* System.out.printin(cur.next());
\ o ~ * AN }
toan by dir 11€u trong |

public static void main(String[] args) {
try {

béng clogdata’ Vé in Tra JavaMongoDBClient javaMongoDBClient;

javaMongoDBClient = new JavaMongoDBClient();
\ = \ \ javaMongoDBClient.init();
n g Oal m an h I n h javaMongoDBClient.getLogData();
} catch(Exception e) {
e.printStackTrace();

}
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e —————————————
NoSQL v&i Python (1)

O Python la mdt ngébn ngtr 1ap trinh manh va kha
mém déo. Ta hoan toan c6 thé sir dung Python
trong viéc truy van dén cac co so dit lidu
NoSQL bang cac thu vién ma chinh cac co sé
dit liéu nay ho tro.

O Vi du nhu vo1 NoSQL Apache Cassandra, co
thé sur dung thu vién Pycassa dé thuc hién
truy van. Thu vién nay dugc cung cap truc
tiép tai trang
http://github.com/pycassa/pycassa.
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http://github.com/pycassa/pycassa

e —————————————
NoSQL v&i Python (2)

0 Sau khi tai vé va cai dit vao trong thu vién
ctia Python, ta co thé dé dang st dung thu
vién nay bang cach:
= Import pycassa

0 Mot so cau 1énh truy van khac, nhu:
m Tao két nbi dén co s dit liéu: connection =
pycassa.connect( ‘database’)
® St dung column-families ‘people’:
o column_family = pycassa.CqumnFamiIy(connection,ﬂ
‘post’)



e —————————————
NoSQL véi PHP (1)

0 PHP la mdt ngdn ngtr dugc st dung rat nhiéu
trong thiét ké va phat trién cac tmg dung Web.
Ngoai viéc tuong thich rat tot voi cac co sO
dit 1iéu quan hé¢ RDBMS, PHP ciling duoc rat
nhiéu cac co s dir liéu NoSQL hd tro.

0 Giong nhu Python, Apache Cassandra ciling
ho trg PHP véi mot thu vién cé tén phpcassa.
Thu vién nay duoc phan phoi dang ma nguon
mo ta1 dia chi
http://github.com/hoan/phpcassa.
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http://github.com/hoan/phpcassa

—_— F
NoSQL véi PHP (2)

phpcassa_examle.php

<?php

// Copy all the files in this repository to your include directory.
$GLOBALS[‘THRIFT_ROOT’] = dirname(__FILE_ ). “/include/thrift/’;
require_once SGLOBALS[‘'THRIFT_ROOT’]."/packages/cassandra/Cassandra.php’;
require_once SGLOBALS['THRIFT_ROOT’].' /transport/TSocket.php’;
require_once SGLOBALS[‘'THRIFT_ROOT’].’/protocol/TBinaryProtocol.php’;
require_once SGLOBALS[‘'THRIFT_ROOT’].’/transport/TFramedTransport.php’;
require_once SGLOBALS[‘THRIFT_ROOT’]./transport/TBufferedTransport.php’;
include_once(dirname(__FILE_ ). ‘/include/phpcassa.php’);
include_once(dirname(__FILE_). “/include/uuid.php’);

Sposts = new CassandraCF(‘database’, ‘post’); // Create a connect with ‘database’

Sposts ->get(); // Get all data
?>
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Utu diém ctia NoSQL

0 Hiéu suat hoat dong cao. Dé dang md rong quy mo
dir lidu.

0 Giai quyét tot cac co s dit liéu co kich thude va truy
cap lon.

0 Khong thuc su can cac DBAs (Database
Administrators).

0 Co hiéu qua kinh té cao.

O Mo hinh dit 11€u linh hoat.

O NoSQL phu hop vo1 cong nghé dam may

44
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Nhuoc diém ctia NoSQL

0 Kha ning tin cdy do cau trac dit liéu phi quan
h¢

0 Su ho tro bén phia nha san xuat. Nguén mé cé
nghia l1a su ho trg khong dong déu cho cac
doanh nghiép

Nhiing van dé vé tinh twong thich
Quan tr1.

Chuyén mon cua nguol quan ly.

45
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Thiéu su tinh thong



—
Mot s6 hé quan tri NoSQL pho bién

0 MongoDB va Redis: luu trir cac dir ligu théng ké it duoc

doc, duoc viét thuong xuyeén.

0 Hadoop: mét CSDL dang tu do, Iuu trir cac dir li€¢u 1on
nhu cac con so thong ké thoi tiét hoic cong viée phan
tich nghiép vu.

0 Memcache: luu trir cac phién lam viéc web, cac khoa, va
cac con so thong ké ngan han.

0 Cassandra va Riak: 1am viéc tot trong cac méi truong,

vyt cac irno diimo ch tivhrigam <ano cao khi thot o1an



S
APACHE CASSANDRA

Pac diém cua Cassandra

Kién truc cua Cassandra
Mo hinh dir l1éu

Ca1 dat Cassandra

O O O O 0O

Demo Cassandra va so sanh vo1 MySQL

47



Pac diém cua Cassandra

Tinh phan tan va khong tap trung hoa.
Kha ning mé rong mém déo.

Tinh san sang cao va kha ning chiu 16i.
Tinh nhat quan cuoi.

Hudng cot

Schema — Free

Hi¢u nang cao

O O O O O O 0O
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Kién truc cua Cassandra

KE&t nd1 gitra cac nut
Cac thanh vién cua cum va cac nut hat giong

Trang thai do that bai va phuc hoi

O
u
u
O Phan vung dir 1i€u trong Cassandra
O Nhan ban trong Cassandra

O

Snitches
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K&t no1 gitra cac nut

0 Gossip 1a mot giao thitc truyén thong ngang
hang, trong d6 cac nat dinh ky trao doi thong
tin trang thai vé ban than va vé cac nut khac
ma chung biét.

0 Trong Cassandra, qua trinh Gossip chay moi
gidy va moi nat trao doi cac thong bao trang
thai ctia nd toi da voi 3 nat khac trong cluster.
Céac nat thong tin trao d6i vé ban than va vé
cac nut khac ma ho no da duoc blet do do, tat
ca cac nut nhanh chong tim hiéu vé tat ca cac



eaEEeSSeS.—---
Cac thanh vién cua cum va cac nut hat

g10ng

0 Khi mot nat bat dau, nd nhin vao tap tin cau
hinh ctia né dé xac dinh tén ctia cum
Cassandra chira n6 va nut dugc goi 1a hat
giong dé lién he, co dugc thong tin vé cac nut
khac trong cluster. Piém lién lac cta cac cum

duoc cau hinh trong file cassandra.yaml cho
mo1 nut.

0 Tat ca cac nut trong cluster phai c6 cung mot
danh sach cac nut hat giong duoc liét ké trong
tap tin cau hinh cua né.



—_—
Trang thai do that bai va phuc hoi

0 Do that bai 13 thong qua trang thai cua tin don
(gossip), tur 1 nut xac dinh xem cac nut khac
trong he théng dang online hay offline. Thong
tin do that bai ciing dugc st dung trong
Cassandra dé tranh dinh tuyén céc yéu cau tir
may khach dén cac ntt khong thé truy cip
duoc.
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Phan vung dir li¢u trong Cassandra (1)

0 Khi khot ddng mot cum Cassandra, nguoti
dung phai chon cach thirc dir li¢u s€ dugc chia
trén cac nat trong cluster.

O Trong Cassandra, téng s6 dit liéu duoc quan
1y bo1 1 cum duoce dai dien nhu 1a mot khong
gian hoac vong tron.
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Nhan ban trong Cassandra

0 La qua trinh luu trr cac ban sao cua dir li€u
trén nhiéu nat dé dam bao do tin cay va kha
ning chiu 10i.

0 Tong s6 ban sao trén cluster thuong duge goi
1a nhan t6 nhan ban.

0 Chién luge xac dinh vi tri nhan ban :
= SimpleStrategy
= NetworkTopologyStrategy
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Snitches

0 Snitch 12 mot thanh phan cau hinh ctia mot
cum Cassandra duoc s dung dé xac dinh cac
nat duoc nhom lai véi nhau nhu thé nao trong
cau trac lién két mang tong thé (rack va cac
nhom trung tam dit li¢u).

0 Snitches duoc cau hinh cho mdt cum
Cassandra trong file cau hinh cassandra.yaml.
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MO hinh dtr liéu Cassandra

O Keyspaces
0 Column-Families
0 Columns
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Keyspaces

0 Trong Cassandra, keyspace la noi chua dir liéu cho
ung dung, giong nhu luge do trong mot co so dir ligu
guan he.

o Dung dé nhom céac column family lai vai nhau.

0 Viéc nhan ban dugc diéu khién trén co sé keyspaces.

o Keyspace khong duoc thiét ké dé sir dung nhu mot
16p ban d6 quan trong trong mo hinh dix liéu, ma no
chi nhu mdét cach dé diéu khién viéc nhan ban dir
liéu cho mot tap cac column family.
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Column-Families

O La mot tap hop cac cot tuvong duong

0 Moi colimn-families c6 s6 lugng cot co thé
khac nhau.

0 Co 2 loai Column-Families:
m Column-Families tinh
m Column-Families dong
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Columns

0 Cot 1a don vi dit liéu nho nhat trong
Cassandra. NoO 1a mot b gom co tén, gia tri,
va mOt nhan thot gian.

0 Cot ¢o thé duoc danh chi muc theo tén cia no,
khong nhat thi€t phai c6 mot gia tri.

O Cassandra st dung cOt nhan thoi gian dé xac
dinh cap nhat gan nhat ciia mot cot.
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Ca1 dat Cassandra

o Cai dat trén hé diéu hanh Ubuntu 13.04 :

® Yéu cau hé thong: Cai dat Java 7, tot nhat 1a Oracle/Sun JVM.
Cassandra ciing chay tot véi OpenJDK va IBM JVM.
Cassandra khong chay trén JRockit.

m  Cach cai dat:

o Download phién ban Cassandra tai trang chu
http://cassandra.apache.org/download/
Giai nen
Cai dat cac thu muc data_file_directory,
commit_log_directory, saved _caches_directory

o Khoi dong Cassandra bang cau 1énh 'bin/cassandra -f' tréﬁrl]
command line.



http://cassandra.apache.org/download/

Lam viéc voi Cassandra (1)

0 St dung cong cu Cassandra-cli :
= Nam trong thu muc Cassandra/bin .
o cassandra-cli —host localhost —port 9160

o cassandra-cli —host 110.123.4.5 —port 9160
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Lam viéc voi Cassandra (2)

O Vi du cac cau lénh
m Tao keyspace

o CREATE KEYSPACE demo WITH
PLACEMENT STRATEGY=°‘org.apache.Cassandra.l
ocator.SimpleStrategy’

and strategy options = [{replication_factor:1}];
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Lam viéc véi Cassandra (3)

0 Vidu cac cau 1énh

® Tao column family
CREATE COLUMN FAMILY users
WITH comparator = UTF8Type
AND key validation_class=UTF8Type
AND column_metadata = [
{column_name: full _name, validation_class: UTF8Type}
{column_name: email, validation class: UTF8Type}
{column_name: state, validation_class: UTF8Type}
{column_name: gender, validation_class: UTF8Type}
{column_name: birth_year, validation_class: LongType}

I;

O 0O00000O00O0a00a00
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Lam viéc v Cassandra (4)

O Vi du cac cau lénh
m Thém hang va cot
m SET users['bobbyjo']['full _name']="Robert Jones’;
m SET

users['bobbyjo’]['email’]="bobjones@gmail.com’;

m SET users['bobbyjo']['state']="TX",

O Poc dir licu
m LIST users;
m GET users[utf8('bobbyjo")][utf8(‘full _name')];
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Thuc hieén mdt s6 truy van trén Cassandra

DEMO CASSANDRA
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CAM ON!
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