NoSQL

I.NoSQL la gi?
1. Thuat ngir

NoSQL con c6 nghia 1a Non-Relational (NoRel) - khong rang budc. Tuy nhién, thudt nglr do it
phd dung hon va ngdy nay ngudi ta thuong dich NoSQL thanh Not Only SQL - Khéng chi
SQL. NoSQL am chi dén nhitng co s& dit liéu khong ding mo hinh dit liéu quan hé dé quan ly
dir liéu trong linh vuc phan mém.

2. Lich sir

Thuét ngit NoSQL dugc gi6i thiéu 1an ddu vao nim 1998 sir dung 1am tén goi chung cho céc
lightweight open source relational database (co s& dir liéu quan hé nguén mo nho) nhung khong
sir dung SQL cho truy van.

Vao nam 2009, Eric Evans, nhan vién cuia Rackspace gidi thi¢u lai thudt ngit NoSQL trong mot
hoi thao vé co s dit liéu nguén md phan tan. Thuat ngit NoSQL danh diu budc phat trién cua
thé hé database mdi: distributed (phan tan) + non-relational (khong rang budc).
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Ghi cht: Mot ménh dé kha thii vi vé non-relational data store: "select fun, profit from real_world
where relational=false,".

3. Pinh nghia

Thé hé database ké tiép 12 mot thé hé co s& dit liéu non-relational (khoéng rang budc), distributed
(phan tan), open source, horizontal scalable (kha ning mé rong theo chiéu ngang) c6 thé luu trir,
xtr Iy tir mot lwong rat nhé cho toi hang petabytes dir liéu trong hé thdng c6 d6 chiu tai, 15i cao
v6i nhitng doi hoi vé tai nguyén phan cing théap.

Mot sb dac diém nhén dang cho thé hé database mdi nay bao gém: schema-free, hd trg mo rong
dé dang, API don gian, eventual consistency (nhit quan cudi) va/hodc transactions han ché trén
cac thanh phan di liéu don 1é, khong gidi han khong gian dit liéu,...

NoSQL storage dac biét phé dung trong thoi ky Web 2.0 bung nd, noi cac mang dich vu dir li¢u
cong dong cho phép ngudi dung tao hang ty ndi dung trén web. Do d6, dit liéu 16n rat nhanh
vugt qua gi6i han phan cimg va can phai giai quyét bang bai toan phan tan. Nira ddu nam 2009,
nguoi ta dd manh nha thut ngit NoSQL dénh dau sy truong thanh cia thé hé database méi trong
khi nhitng san pham phan mém co thé da dugc phat trién tir trude d6 rat 1au.

4. Mot s6 thuat ngir lién quan.

- non-relational: relational - rang budc - thuat ngir sir dung dén cac mdi quan hé giira cac bang
trong co s& dit liéu quan h¢ (RDBMs) sir dung mo hinh khéa gom 2 loai khoa: khoa chinh va
khoa phu (primary key + foreign key) dé rang budc dit 1iéu nham thé hién tinh nhét quan dit liéu
tur cac bang khéac nhau.

Non-relational 13 khai niém khong st dung cac rang budc dir liéu cho nhat quan dir liéu &
NoSQL database.

- distributed storage: mé hinh luu trir phan tan céc file hodc dit liéu ra nhiéu may tinh khac nhau
trong mang LAN hodc Internet dudi su kiém soat cta phﬁn mém.



- eventual consistency (nhat quan cudi): tinh nhat quan cia dit liéu khong can phai dam bao
ngay tirc khic sau mdi phép write. Mot hé thong phéan tan chap nhan nhitng anh huong theo
phuong thirc lan truyén va sau mot khoang thoi gian (khong phai ngay tirc khéc), thay doi sé di
dén moi diém trong hé thdng, tirc 1a cudi cing (eventually) dir liéu trén hé thong s& tré lai trang
thai nhat quan.

- vertical scalable (kha ning mé rong chiéu doc): Khi dit liéu 16n vé lugng, phuong phap ting
cudng kha ning luu trit va xtr Iy bang viéc cai tién phan mém va cai thién phan ctng trén mot
may tinh don 1¢ dugc goi 1a kha nang mé rong chiéu doc. Vi du viée tang cuong CPUs, cdi thién
dia cing, bd nhé trong mot may tinh,... cho DBMs ndm trong pham tri ndy. Kha ning mo rong
chidu doc con c6 mot thuat ngir khac scale up.

- horizontal scalable (kha ning mo rong chidu ngang): Khi dir liéu 16n vé luong, phuong phap
tang cuong kha ning luu trir va xir Iy 13 dung nhidu may tinh phan tan. Phan tan dir liéu duoc hd
tro boi phén mém tic co s dir licu.

Trong khi gia thanh phin cing ngdy cang giam, tbc do xu 1y, bd nhé ngdy cang ting thi
horizontal scalable 1a mot lya chon dung dan. Hang trim may tinh nho dugc chap lai tao thanh
mot hé thdng tinh toan manh hon nhiéu so véi vi xtr Iy RISC truyén thong don 1é. M6 hinh nay
tiép tuc dugc hd tro boi cac cong nghé két néi Myrinet va InfiniBand. Tir d6 ching ta co thé
quan 1y, bao tri tir xa, xy dung batch procession (xtr Iy dong loat tap 1énh) tét hon. Do nhiing
doi hoi veé toe do xur 1y I/O cao, lugng cuc 16n dit ligu,... scale horizontally s€ thuc déy cac cong
nghé luu trir m&i phét trién gidng nhu object storage devices (OSD).

II. Kién tric
1. So luge.

Céac RDBMs hién tai da bdc 16 nhitng yéu kém nhu viéc danh chi muc moét lugng 16n dir liu,
phan trang, hodc phan phéi luéng dir li¢u media (phim, anh, nhac, ...). Co s¢ dit liéu quan h¢
dugc thiét ké cho nhitng mo hinh dit liéu nho thudng xuyén doc viét trong khi cac Social
Network Services lai c6 mdt lugng dir liéu cuc 16n va cap nhat lién tuc do ) luong nguoi dung
qué nhiéu & mot thoi diém. Thiét ké trén Distributed NoSQL giam thiéu tdi da cac phép tinh
toan, 1/0 lién quan két hop véi batch processing dit dam bao duoc yéu cau xir 1y dit lidu cua cac
mang dich vu dit liéu cong déng nay. Facebook, Amazon 1a nhiing vi du diém hinh.

V& co ban, cac thiét ké cua NoSQL lga chon m6 hinh luu trit tap dit liéu theo cap gia tri key-
value. Khai niém node duoc st dung trong quan 1y dir liéu phan tan. Vi cac hé thong phan tan,
viéc luu trir c6 chdp nhan trung lap dir liu. Mot request truy van t&i data c6 thé giri téi nhiéu
may cung lic, khi mdt may nao no bi chét cling khong anh hudng nhiéu t&i toan b hé théng. bé
dam bao tinh real time trong cac hé thong xir Iy lwong 16n, thong thudng ngudi ta s& tach biét



database ra lam 2 hodc nhiéu database. Mot database nhé dam bao vao ra lién tuc, khi dat toi
ngudng thoi gian hodc dung lugng, database nho s& dugc gop (merge) vao database 16n c6 thiét
ké tdi uu cho phép doc (read operation). M6 hinh d6 cho phép ting cudong hiéu sudt I/O - mot
trong nhitng nguyén nhan chinh khién performance tro nén kém.

2. Mot s6 dic diém.
- High Scalability: Gan nhu khong c6 mét giéi han cho dit liéu va ngudi dung trén hé thong.

- High Availability: Do chap nhan sy trung lip trong luu trit nén néu mét node (commodity
machine) nao d6 bi chét cling khong anh huéng t6i toan b hé thong.

- Atomicity: Poc l1ap data state trong cac operation.

- Consistency: chip nhn tinh nhit quan yéu, cap nhat méi khong dam bao rang céc truy xuét sau
d6 thay ngay duoc su thay doi. Sau mot khoang thoi gian lan truyén thi tinh nhat quan cudi cing
cua dir liéu maéi duge dam bao.

- Durability: dit liéu c6 thé ton tai trong bo nhé may tinh nhung dong thoi ciing duge luu trit lai
dia ctng.

- Deployment Flexibility: viéc bd sung thém/loai bo cac node, h¢ théng s€ tu dong nhan biét dé
lwu trir ma khong can phai can thiép bang tay. Hé théng ciing khong doi hoi cau hinh phan cing
manh, déng nhéat.

- Modeling flexibility: Key-Value pairs, Hierarchical data (dir lidu c4u truc), Graphs.
- Query Flexibility: Multi-Gets, Range queries (load mot tap gia tri dua vao mét day cac khoa).

3. What is NoSQL (technically speaking)?

Pirng goi chiing 1a database. CTO ciia Amazon, Werner Vogels dé cap dén hé thong Dynamo
ctia ho di goi n6 1a mot "highly available key-value store". Google goi BigTable dé nhdn manh
day l1a "distributed storage system for managing structured data" (hé thong luu trit va quan 1y dit
lidu cau trac c6 phan tan).

Co6 thé théi bay mét lwong dir liéu cwe 16m. Hypertable, mdt open source column-based
database trén mo hinh BigTable dugc sir dung cho local search engine ciia Zvents Inc c6 thé ghi
t61 1 ty cell dir liéu mdi ngay (theo Doug Judd mét k¥ su cua Zvents). Trong khi 6 BigTable két
hop v6i MapReduce c6 thé xir 1y toi 20 petabytes dit liéu mdi ngay.

Panh bai performance bottlenecks. Bing viéc bo qua thong dich trong SQL cung véi nhitng
truy van rudom ra, NoSQL cho ta mét kién tric tdi uu vé toc do thuc thi (ghi va truy van dir liéu).



Viéc su dung cac rang budc quan hé cung truy van SQL c6 vé than thién va thich hop voi phén
d6ng dit liéu. Tuy nhién, néu dit liéu qua don gian, cac thii tuc SQL s& khong can thiét (theo Curt
Monash - mét nha phan tich co s¢ dir li¢u, mot blogger).

Raffacle Sena, mot senior computer scientist & Adobe Systems Inc. di noéi rang ConnectNow
Web collaboration service cua ho st dung Java clustering software tir Terracotta thay cho co s&
dir liéu quan hé da khién "hé théng cua ho tré nén manh hon, phure tap hon so véi viée sir dung
co sO dir liéu quan hé".

Cac thiét ké database c6 tinh ddc thu (nhu document-oriented database) s& lugc bo dugc ting
chuyén d6i sang mo hinh luu trit quan hé tir interface cta nd dong thoi khién giao tiép twong tac
tréd nén tu nhién hon.
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Khéng qua cén thiét. Pong y raing RDBMs cung cdp mot md hinh tuyét voi dé dam bao tinh
toan ven di lidu. Tuy nhién, rat nhiéu nguoi lya chon NoSQL di néi rang chiing khong qua can
thiét cho nhu cau cua ho. Nhu trong du 4n ConnectNow cua Adobe, dit liéu ngudi ding trong
mot session khong can thiét phai luu lai, chung s& bi x6a khi nguoi dung logoff. Vi vay, mot key-
value memory storage 1a du dung.
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A. Core NoSQL Systems
1. Wide Column Store / Column Families

Heé co s6 dit liéu phan tan cho phép truy xuat ngau nhién/tirc thoi v6i kha nang luu trit mot luong
cuc 16n data ¢6 cau trac. Dit liéu c6 thé ton tai dang bang voi hang ty ban ghi va mdi ban ghi c6
thé chtra hang triéu cot. Mot trién khai tir vai tram cho téi hang nghin commodity hardware dan
dén kha nang luu trit hang petabytes nhung van dam bao high performance. Duéi day 1a mot s6
san pham théng dung: Hadoop/HBase — Apache, BigTable — Google, Cassandra -
Facebook/Apache, Hypertable - Zvents Inc/Baidu, Cloudera, SciDB, Mnesia, Tablets,...

2. Key-Value Store/Tuple store

Mo hinh luu trir dir liéu dudi cip gia tri key-value trong d6 viée truy xut, x0a, cap nhat gia tri
thuc thong qua key tuong tng. Voi su bd tro bai cac k¥ thuat BTree, B+Tree, Hash,... dir liéu c6
thé ton tai trén RAM hodc dia cung, phan tan hodc khong phan tan. Hau hét cic NoSQL
database déu 1a key-value store. Dudi day 1a mot s6 dic tinh co thé duge hd tro trong san phém
dang nay:

a. Key/value cache in RAM: memcached, Citrusleaf database, Velocity, Redis, Tuple space,...

b. Key/value save on disk: Memcachedb, Berkeley DB, Tokyo Cabinet, Redis,...



c. Eventually Consistent Key Value Store: Amazon Dynamo, Voldemort, Dynomite, KAI,
Cassandra, Hibari, Project Voldemort,...

d. Ordered key-value store: NMDB, Memcachedb, Berkeley DB,...

e. Distributed systems: Apache River, MEMBASE, Azure Table Storage, Amazon
Dynamo,...

Ghi chu: Tuple Store: schema free, an ordered list of elements.
3. Document Store

Thuc chit 14 cac document-oriented database - mot thiét ké riéng bi¢t cho viéc luu trir document.
Cac cai dat c6 thé 1a gia 1ap tuong tac trén relational database, object database hay key-value
store. Mot s6 san pham tiéu biéu: Apache Jackrabbit, CouchDB, IBM Lotus Notes Storage
Format (NSF), MongoDB, Terrastore, ThruDB, OrientDB, RavenDB,...

4. Graph Database

Graph database 1a mét dang co s¢ dir li¢u duoc thiét ké riéng cho viéc luu trir thong tin dd hoa
nhu canh, nut, properties. Mot s6 san phérn tiéu biéu: NeodJ, Sones, AllegroGraph, Core Data,
DEX, FlockDB, InfoGrid, OpenLink Virtuoso,...

B. Soft NoSQL Systems

1. Object Databases: db4o, GemStone/S, InterSystems Caché, JADE, JOOB, Objectivity/DB,
ZO0DB, Versant, Objectivity, NEO,...

2. XML Databases: Mark Logic Server, EMC Documentum xDB, eXist, Sedna, Berkeley DB
XML, ...

3. Multivalue Databases: U2, Openlnsight,OpenQM
4. Grid Database Solutions: GigaSpaces, Hazelcast, GridGain, Infinispan, Coherence, ...

5. other NoSQL related databases: IBM Lotus/Domino, ISIS Family, Prevayler,
eXtremeScal,...

V. Tai liéu tham khdo va lugec dich

1. NoSQL resources: http://nosql-database.org/

2. NoSQL wiki - http://en.wikipedia.org/wiki/NoSQL

3. Scalability wiki - http://en.wikipedia.org/wiki/Scalability#Scale horizontally .28scale out.29



http://en.wikipedia.org/wiki/Scalability
http://en.wikipedia.org/wiki/NoSQL
http://nosql-database.org/

4.No to SQL? Anti-database movement gains steam -
http://www.computerworld.com/s/article/9135086/No_to_SQL_Anti_database_movement gains
_steam_?taxonomyld=173&pageNumber=1

5. MongoDB vs. SQL Server 2008 Performance Showdown -

http://www.michaelckennedy.net/blog/2010/04/29/MongoDBVsSQL Server2008PerformanceSho
wdown.aspx

6. A Brief History of NoSQL - http://blog.knuthaugen.no/2010/03/a-brief-history-of-nosql.html

7. NoSql Databases — Part 1 - Landscape - http://www.vineetgupta.com/2010/01/nosql-
databases-part-1-landscape.html

8. Nhit Quan Cudi Cung - http://www.sqlviet.com/blog/nhat-quan-cuoi-cung

9. NoSQL in the Enterprise - http://www.infog.com/articles/nosql-in-the-enterprise

Nhir Binh Thuan


http://www.infoq.com/articles/nosql-in-the-enterprise
http://www.sqlviet.com/blog/nhat-quan-cuoi-cung
http://www.vineetgupta.com/2010/01/nosql-databases-part-1-landscape.html
http://www.vineetgupta.com/2010/01/nosql-databases-part-1-landscape.html
http://blog.knuthaugen.no/2010/03/a-brief-history-of-nosql.html
http://www.michaelckennedy.net/blog/2010/04/29/MongoDBVsSQLServer2008PerformanceShowdown.aspx
http://www.michaelckennedy.net/blog/2010/04/29/MongoDBVsSQLServer2008PerformanceShowdown.aspx
http://www.computerworld.com/s/article/9135086/No_to_SQL_Anti_database_movement_gains_steam_?taxonomyId=173&pageNumber=1
http://www.computerworld.com/s/article/9135086/No_to_SQL_Anti_database_movement_gains_steam_?taxonomyId=173&pageNumber=1

