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1.B0i canh
Hién tai trong dw &n céng ty, hdu hét moi ngudi chi dung va lam viéc dén cac co s&
di liéu nhw: MySql, Mongo, Redis. Nén dbi v&i cac hé quan tri co sé div liéu (DBMS)
khac thi moi ngudi chwa cé nhiéu khai niém, chwa biét dén nhirng wu nhwoc diém
cua tirng loai. Sau bai nay, hy vong moi nguoi biét thém moét vai DBMS khac va co
cai nhin tdng quan, va sé phan nao giip moi ngwdi dwa ra quyét dinh nén chon DBMS
nao dé phu hop vs bai toan va business logic khi lam viéc.

2.Hé quan tri co so dir lieu
Hé quan tri co s& di liéu (DBMS) la mot phan mém cho phép tao 1ap cac CSDL cho
cac &ng dung khac nhau va diéu khién moi truy cap t&i cac CSDL dé. Nghia la, hé
quan tri CSDL cho phép dinh nghia (xac dinh kiéu, ciu tric, rang budc dir liéu), tao
lap (Iwu trie di¥ liéu trén cac thiét bi nhd) va thao tac (truy van, cap nhat, két xuét, ...)

cac CSDL cho cac trng dung khac nhau.

C6 rat nhiéu DBMS, phd bién nhat hién nay nhu: oracle, mysql, mysql server,

postgresql, mongoDB,...

Cung theo d&i xem top 10 DBMS dwoc sir dung phd bién trén thé gi¢i cho cac trng
dung cbéng nghé thong tin theo DB-Engines Ranking: https://db-

engines.com/en/ranking
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364 systems in ranking, March 2021

Rank Score

Mar Feb mar DBMS Database Model Mar Feb  Mar
2021 2021 2020 2021 2021 2020
1. 1 1. Oracle 3 Relational, Multi-model g 1321.73 +5.06 -18.91
2. 2. 2. MySQLE3 Relational, Multi-model [g§ 1254.83 +11.46 -4.90
3. 3. 3. Microsoft SQL Server 3 Relational, Multi-model [g§ 1015.30 -7.63 -82.55
4. 4. 4. PostgreSQL 3 Relational, Multi-model [g§ 549.29 -1.67 +35.37
5. 5. 5. MongoDB 3 Document, Multi-model g 462.39 +3.44 +24.78
6. 6. 6. IBM Db2 3 Relational, Multi-model g 156.01 -1.60 -6.55
7. 7. A8 Redis 3 Key-value, Multi-model [g§ 154.15 +158 +6.57
8. 8. 7. Elasticsearch 3 Search engine, Multi-mode! g 152.34 +1.34 +3.17
9. 9. An10.  SQLite 3 Relational 122.64 -053 +0.69
10. 411, 9. Microsoft Access Relational 118.14 +3.97 -7.00
11. 10 11. Cassandra [&3 Wide column 113.63 -099 -7.32
12. 12. A13.  MariaDB 3 Relational, Multi-model g 94.45 +056 +6.10
13. 13. Y 12.  Splunk Search engine 86.93 -1.61 -1.59
14. 14. 14. Hive Relational 76.04 +372 -934
15. An16. 15. Teradata Relational, Multi-model [g§ 7143 +053 -641

Trong khudn khé bai viét nay, chung ta cung di tim hiéu vé 3 DBMS: Mysq],
PostgreSQL, MariaDB.
— Diém chung cGia 3 DBMS nay dau tién 1a: ca 3 déu la hé co sé& dir liéu theo md

hinh quan hé (RDBMS) ma ngudn mé& dwa trén ngdn ngir truy van SQL

Hién tai, hé thdng clia ching ta dang sir dung RDBMS Ia MYSQL, chinh vi vay trong
bai viét nay ching ta sé& dat MYSQL Ia tiéu diém dé di so sanh vé wu - nhuoc diém so
v&i cac RDBMS con lai. Qua d6 ching ta sé hiéu co ban vé cac engine DB va danh

gia xem chang ta da tan dung hét sirc manh clia MYSQL chua, c6 nén chuyén sang
cac RDBMS khac khéng?




3.S0 sanh MYSQL va MariaDB

MariaDB MySClL.

Cung tim hiéu mét chut vé lich sir clia 2 thang nay nhé. Kha la thu vi.

MySQL la mét trong nhirng co sé& di¥ liéu dwoc st dung rong rai nhat trén thé gidi
dwoc phat trién dwa trén C / C ++ dwoc phat trién nam 1994. Sau d6 dwoc Sun
Microsystems mua lai vao nam 2008. Tiép sau d4 vao nam 2010 Sun Microsystems
da dwoc Oracle mua lai va ké tr d6 MySQL dwoc duy tri va quan ly béi déi ngi Oracle.
MariaDB thi sao? Trong qua trinh mua lai Sun Microsystems clia Oracle thi mot sé kj
suw cao cap dang nghién ctru phat trién MySQL cam thay cé xung dot loi ich gitra co
s& di¥ lieu thwong mai cia MySQL va Oracle. Két qua l1a cac kj sw d6 da tao ra mot
nhanh cta co s& ma MySQL va nhu thé MariaDB dwoc tao ra.

MariaDB dwoc dat voi y twdng tr tén con gai (Maria) cia nha sang lap - Michael
"Monty" Widenius. Twong tw nhw cach MySQL dwoc dat tén theo con gai ciia 6ng la
My.

MariaDB c6 mot s6 toi wu héa cé xu huwéng cai thién hiéu suét so véi MySQL. Bang

sau minh hoa sy khac biét so sanh gira MariaDB va MySQL

MariaDB MySql




Nha phat trién

MariaDB Corporation AB (MariaDB
Enterprise) va

MariaDB Foundation (community MariaDB
Server)

Oracle

Phat hanh lan
dau

2009

1995

Phat hanh 10.3.10, October 2018 8.0.12, July 2018
hién tai
Gidy phép Ma ngudn mé Ma ngudn mé + doc
quyén
Phat trién M& Pong
Céng cu lwu Aria (dwgc xem nhw moét phién ban cap nhap | InnoDB
triv cua MyISAM) MyISAM
XtraDB (thay thé cho InnoDB) BLACKHOLE
BLACKHOLE CSVv
CSVv MEMORY
MEMORY ARCHIVE
ARCHIVE MERGE
MERGE
ColumnStore
MyRocks
SphinxSE
TokuDB (xtr ly di¥ liéu Ion)
CONNECT
SEQUENCE
Spider
Cassandra (h6 tro NoSQL )
Ngbén ngi¥ Cva C++ Cva C++
trién khai
Hé diéu hanh | FreeBSD FreeBSD
may cha Linux Linux
Solaris OS X
Windows Solaris
Windows
Faster V@i cong cu lwu trlr bd nhé cua MariaDB, mét | memory storage

cache/indexes

cau lénh INSERT cé thé dwoc hoan thanh
nhanh hon so vé&i MySQL tiéu chuan.

engine ctia MySQL
cham hon so voi




MariaDB.

New MariaDB di kem v&i cac tinh nang va tién ich | Cac tinh nang
Features/Exte | mé rdng méi sém hon bao gdbm cac cau lénh | MariaDB méi khong
nsions JSON, WITH va KILL, GIS(giup Iwu trir dir dwoc cung cap trong

liéu dinh vi va truy van mét cach dé dang MySQL.

hon)

MariaDB MySql

tbc do va stre

MariaDB di kem v&i thread pool néng

Thread pool dwgc cung cap

chira cao c6 kha ndng chay nhanh hon va hé | bdi MySQL khong thé hd tro
Connection tro hon 200.000 két nbi. t&i 200.000 két ndi méi lan.
Pool

Cai tién Trong MariaDB, replication cé thé dwoc | Phién ban cong déng clia
Replication thwe hién an toan hon va nhanh hon. MySQL cho phép s6 luvong

replication ciing c6 thé dwoc thwe hién
nhanh hon gép 2 lan so véi MySQL
truyén théng.

cha dé tinh dwoc két noi.
MySQL'’s enterprise m&i di
kém v&i kha nang mé rong.

Tém lai v&i nhiéu tinh ndng hay va ra d&i sém hon, cling véi d6 |a viéc hé tro nhiéu

stored Engine hon, MariaDB dang ngay cang chirng té strc manh. Buoc bao tri bang

chinh nguoi da tao ra Mysql, bén canh d6 MariaDB con hoan toan twong thich voi

Mysql & cac phién ban 5.1 -> 5.5 (ban cé thé switch qua lai 1 cach ngon lanh).

Dac biét & MariaDB, c6 thé két hop ca SQL va NoSQL dwoc cung cap bdi stored

engine Cassandra.




Mac du van cé mét vai thi nghiém benchmark chi ra rang MariaDB nhanh hon MySQL
tor 3-5%, tuy nhién dé khang dinh Ia téc d6 nhanh hon thi rat khé dé néi. Mac du vay,
v&i sw phat trién clia cong dbéng do cdng déng thi MariaDB sé duoc t6i wu ngay cang
tét hon.

M6t trong nhirng website I&n nhét thé gidi 1a Wikipedia da chuyén tir MySQL qua
MariaDB. Ngay ca Fullstack-Station cling dang dung MariaDB.

4.S0 sanh MYSQL vs POSTGRESQL

Dau tién, thi di hiéu qua trwdc PostgreSql la gi?

PostgreSQL 1a mét hé quan tri co s& di¥ liéu quan hé — dbi twong, dwoc phat trién bdi
Khoa Dién toan, Dai hoc California — Hoa Ky dwa trén Postgres ban 4.2.

PostgreSQL & ma nguén m& mién phi, dwoc xay dwng theo chudn SQL99. Nguoi
dung c6 thé tw do st dung, chinh sira va phan bé PostgreSQL theo nhiéu hinh thirc
khac nhau., cé tinh 6n dinh cao, cé thé phat trién nhiéu &ng dung khac nhau v&i chi
phi twong dbi thap.

Vay so v&i Mysql thi PostgreSQI cé gi khac biét, Cling theo ddi mét sé tiéu chi quan
trong sau day dwgc danh gia gilra hai nha chuyén mdén la Sawada chuyén
PostgreSQL véi Tanaka chuyén MySQL




VS

MuyS .

MySQL

PostgreSQL

Non-
blocking
trong DDL
(Pinh
nghia dir
liéu)

— Thuec thi thao tac nhiéu DDL bang
Non — blocking. (Ttre 1a, du trong
transaction nhwng khéong cé block
dén bang.)

— tbéc d6 xt ly nhanh, kéo thiéu viéc
giam tai cho may chu server.

— Chtrc nang Non — Blocking co tw
phién ban MySQL 5.6.

— PostgreSQL sé tuy thudc vao
nhirng cau lénh thyc thi thao tac
DDL nao.

- Thao tac write, chang han nhuw
thém cét, nd sé phat sinh block

dén bang, khién ban khéng thé

tham chiéu thém nira

— C6 thé thay, PostgreSQL thao
tac DDL la Alter table khéng phai
non — blocking. Dé st dung duorc,
ban can sy hd tro cla cac tool. Vi
du nhw pg_repack, tool nay
chuyén dung cho maintain, giup
thwce thi cac thao tac alter table
mot phan hodc tién hanh reindex
bang cach block tbi thiéu.




Performan | — MySQL c6 thuat toan sort khéng — Cau SELECT can phai sort
ce cla t6t bang PostgreSQL. B&i vay lwong di¥ liéu Ién sau khi ORDER
DML (thao | MySQL sé bi cham hon khi dung BY thi PostgreSQL sé lam viéc
tac div nhirng cau SELECT can sort nhanh hon.
liéu)
— MySQL chuyén vé use case. Vi
du, l4y da 10 hay 100 di liéu dau — Cham hon
tién (nhw cach cha Twitter) s& nhanh
hon so v&i PostgreSQL
— UPDATE thi performance cla
MySQL tét hon so v&i PostgreSQL. | — PostgreSQL khi update sé x(r ly
B&i MySQL ghi d& dbi twong duwgc | twong tw nhw insert. Tire la né sé
update, dung nghia cap nhat. danh d4u flag nhw delete vao
dong trwde khi thay dbi, réi thém
dong ma&i cé dir liéu sau khi thay
— MySQL delete cham do sau khi doi
xo6a dir liéu n6 sé thwe hién danh lai
secondary index (tat ca index ngoai | — Delete nhanh hon.
trr cluster index) xt ly déng bd nén
tdn thoi gian hon. T phién ban 5.5
tr& lén sé cai thién tinh trang nay tét
hon.
Thuat toan | — MySQL chi yéu st dung thuat — PostgreSQL support ca 3 loai
JOIN toan Support Nested Loop Join, béi | Hash Join, Nested Loop Join, Sort

hé quan tri co s& di liéu nay thiét
ké dung theo tiéu chi thuat toan don
gian.

Merge Join.
Trong do:

e S dung di¥ liéu can join
nhiéu thi dung Hash
Join va Sort Merge join.

e Dir liéu da dwoc sort thi
st dung Sort Merge
Join.

e D liéu cta cac bang
dwoc Join it hodc bang
it bAng nhiéu, ban co6
thé dung Nested Loop
Join.

10




X ly — MySQL mac dinh x(& ly transaction | — PostgreSQL c6 tinh nang Read
transactio | la repeatable-read. Phwong thirc — committed, hinh thirc nay co
n nay giup gitr nguyén dir liéu doc, kha nang xay ra van dé phantom-
khong lo thay déi, mat & mot read hoac non — repeatable —
transaction khac. read (hién twong cung mét
transaction doc cung di¥ liéu ma
gia tri thay dbi).
— Trong trwdng hop thém/update di¥ | — Trwérng hop dbi sang
liéu b&i transaction khac thi khong Repeatable — read sé khdong co
tranh dwoc phantom-read. Dé cai next key locking nén tranh dwoc
thién tinh trang nay, khi st dung tinh trang phantom — read. Bé&i
MySQL cén dung Next Key Locking | vay PostgreSQL dé tranh conflict
ngon hon MySQL.
— nhwng lai gap vd khac: .Vi du
nhw la str dung SELECT FOR
UPDATE chéng han, ma trong ménh
dé WHERE st dung d4u nhé hon <
dé tim kiém records ma dwdi 10 thi
tAt ca cac key trén 10 déu bi locking.
Khi nay thi khéng thé phat sinh thém
key m&i niva khién khong thé
INSERT duwoc dir liéu.
Store — MySQL chi str dung dwoc SQL. — Ngoai SQL, PostgreSQL con st
procedure, | Trén mdi SQL khéng thwc thi step dung dwoc ca procedure bén
Trigger cua store procedure dworc. ngoai nhw python.
— Ban MySQL 5.6 c6 diém yéu la
méi mdt bang chi gan dwoc tbi da 6
trigger. Néu khoéng thi ching chi co
for each row.
Dang logic | — MySQL co¢ replication dang logic — PostgreSQL chi c6 dang vat ly
va vat ly va vat ly. Dang logic dwgc setting ( copy image dong sau khi thay
cua mac dinh. T phién ban 5.7 vé sau | d6i). Nhwng ttr phién ban release
replication | thi dang vat ly Ia mac dinh. beta version 10 c6 thé st dung
dwoc ca dang logic (copy cau

bk
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sQL).

Chirc nang
tién lovi

— MySQL céc version thap hon

chwa c6 chirc ndng nay, nhwng ké

twr 8.0 thi da dc cap nhat.

— MySQL thi c6 backup vat online
con Xtrabackup hoac enterprise

backup khdéng thwc hién dwoc base

backup online hay trén remote.

— PostgreSQL c6 ham window, co
thé apply ham téng, hop thanh
set két qua va phan chia thanh
tirng phan.

- Ménh dé With c6 thé subquery
trwdc khi select. B&i vay, chirc
nang tién lgi clia postgreSQL
manh hon.

— Chure nang Query song song
gitp tang tbc do xtr ly bang cach
st dung nhiéu CPU dé chay
query. PostgreSQL cé da dang
cac tool tr OSS, PostGlS,...

— Chtrc nang Pg_basebackup co
thé st dung online hodc dung
trén remote déu dwoc.

Vé sw léng
léo loai dir
liéu, thay

doi loai, so
sanh chudi

<Lam cau hadi quiz trén lop...> <update sau>

Tong quan lai:

- PostgreSQL c6 diém manh |&n nhat 1a nhiéu chirc nang nén hé théng nao can

nhiéu chirc nang hé tro thi né co 1& sé phu hop hon. Vi du nhw khi chuyén to

Oracle Database sang, hay nhirng doanh nghiép hé Sler (System Integration-

er). Sau nira la hé phan tich ciing dung nhiéu.

- MySQL phu hop dbi véi nhivng dich vu web don gian. tirc hé thdng ma 14y ra

lwong di¥ liéu nhét dinh rdi hién thi ra. Nhwng vé sau khi nang version thi co 18

ca PostgreSQL 14n MySQL ciing s& c6 nhirng tinh nang dwoc nang cap tét

hon. Va lic d6 ai thich céi nao thi dung do khéng con nhiéu khac biét.
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5.Storage Engine phd bién.

(lients

Py

Connection/thread handling ’l

Query ll

it Parser
Optimizer n

Storage engines

Storage engine 1a 1 thanh phan phdn mém nam bén dwéi 1 hé quan tri co s&
dir liéu (Database management system — DBMS), dwoc dung dé tao, doc,
cap nhat va xoéa dir liéu tr 1 co s& dir liéu (CSDL). Pa sb cac DBMS cung
cap cac API cho phép nguwdi dung twong tac véi nhirng engine nay ma
khéng can théng qua giao dién ngwdi dung ctiia DBMS.

Nhiéu DBMS hién dai hé tro nhiéu storage engine trong cting 1 CSDL. Cuing

tim hiéu mot sb engine phé bién nhat hién nay.
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5.1 InnoDB
Day ciing la dang storage engine can bang gira cac yéu tb vé hiéu nang va do tin
cay.
InnoDl? lwu di¥ liéu trén 1 file (thuat nglr goi la tablespace).
Dac diém:

e InnoDB sir dung co ché row-level locking, ttrc 1a khi cé hanh déng thém-
stra-x6a lén mot ban ghi thi chi cé ban ghi d6 bi khoa lai, cac ban ghi khac
van thyc hién thém-slra-xda binh thuong.

e InnoDB co thé chwra t6i da 64TB dir liéu.

e Hb tro transaction.

e Hb tro rang budc véi cac bang khac (khda ngoai).

e HO tro danh index (chi muc).

e Hb tro index full-text, cho phép tim kiém full-text.

e InnoDB hé tro MVCC (Multiversion Concurrency Control) dé cai thién viéc
truy cap dong thdi va hé tro' chién thuat next-key locking.

e InnoDB dugc xay dwng dwa trén clustered index, do do viéc tim kiém theo
primary key c6 hiéu nang rat cao. InnoDB khéng hé tro sdp xép index do vay
viéc thay dbi cAu tric bang lién quan dén column thudc index sé& dan t&i toan

bé di¥ liéu phai dworc danh chi muc tv dadu (CHAM véi nhivrng béang Ion)

DPéi voi MysqgL, InnoDB la storage engine mac dinh (tr version 5.5 dén hién tai - 8.0)
khi ban tao mét table ma khong chi rd storage engine.

La engine phirc tap nhat trong cac engine ctia MySQL
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5.2 MylISAM
MyISAM duoc thiét ké dé phu hop véi nhivng table cé thao tac doc (select) nhiéu hon
cac thao tac thém-sira-xda, vi:

e MyISAM sir dung co ché table-level locking

e MyISAM c6 thé danh chi muc full-text, hé tro tim kiém full-text.

e MyISAM hé tro nén di liéu, hé tro tang tbc do doc div liéu. Mac du vay di lieu
sau khi nén khong thé cap nhat duwoc.

e MyISAM khdng ghi di¥ liéu ngay vao & dia cirng, ma ghi vao 1 buffer trén
memory (va chi ghi vao dia cirng sau 1 khoang th&i gian), do dé tang tbc dd
ghi. Tuy vay, sau khi server crash, ta can phai phuc hoéi di¥ liéu bji hw héng bang
myisamchk.

Mot sé dac diém khac:

e Khoéng ho tro transaction.

e Khéng ho tro row-level lock.

o MyISAM c6 thé lwu tri di lidu tdi da Ién toi 256 TB.

e Khong hd tro rang budc véi cac bang khac (khda ngoai).

e Hb tror danh index (chi muc).

DPbi véi MySQL, trwdc phién ban 5.5, MylSAM |a dang storage engine méc néu trong
lic tao table ban khdng chi rd.

5.3 Memory engine
Con dwoc goi la HEAP tables. Memory engine la dang storage ma toan bd dir liéu sé
duwoc lwu trén memory (RAM). Do dwgc lwu trén memory, nén di¥ liéu trong bang nay
rat dé bi mat khi gép cac van dé nhw bi crash &ng dung, 16i phan cirng, server reset,
hay... mat dién. Vi thé dang storage engine chi nén dwoc st dung khi mét bang “tam”,
hodc cache két qua truy van tir mot bang khéc.
Wu diém duy nhét cta clia storage engine nay la do téc dd truy xuét cao.
DPac diém:

e Sau khi server restart, cdu tric bang dwoc bao toan, dir liéu bi mét hét.
e Memory engine str dung HASH index nén rat nhanh cho query lookup.

e Memory engine dung table-level locking do vay tinh concurrency khéng cao
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5.4 Lwa chon storage engine nao?

Mac du dwoc chia lam nhiéu loai storage engine (3 cai trén 1a 3 cai tiéu biéu), nhung
trong thwc té InnoDB gan nhw 13 storage engine duy nhat duwoc siv dung & thoi diém
hién tai. Do né la engine can bang gira moi yéu tb.

Mat khac, né cling 1a engine ma MySQL thé hién tt nhat (dé thé hién diéu nay, thi
trong version 8.0, MySQL ciing wu ai khi gianh riéng mét muc 1&n chi dé néi vé InnoDB,
con cac storage engine khac dwo'c nhém vao muc “Cac storage engine thay thé khac”)
Sau day la moét vai tiéu chi lwa chon engine:

e Transactions: Néu &ng dung yéu cau transactions, InnoDB |a lwa chon duy
nhat. Néu khoéng yéu cau transactions, MyISAM 1a Iwa chon tét.

e Concurrency: Néu yéu ciu chju tai cao va khoéng can thiét transactions,
MyISAM la Iwa chon s6 1.

e Sao lwu: Cac engine déu phan nao hd tro sao lwu. Ngoai ra ta can hd tro' sao
lwu trén c& quan diém thiét ké hé thdng. Vi du: ban thiét ké database server
gdm master va slave, master yéu can transaction nén dung innodb, slave can
sao lwu va doc nén cé thé dung MyISAM. Co ché ddng bd master-slave sé gitp
ban quan ly sy khac nhau gilra cac engine nhwng dam bao tinh sao Iwu. Tiéu
chi nay cé trong sb nhd.

e Phuc héi sau crash: MyISAM cé kha nang phuc hdi sau crash kém hon InnoDB.
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