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ABSTRACT

Cloud computing is a promising technology. There are database management
systems that operate in the cloud computing environment. This project studies
transaction processing capabilities of the Google Cloud SQL system in the cloud.
Students have to first understand the principles of transaction processing including
deferred integrity constraints enforcement, transaction states, transaction scheduling
and concurrency control, levels of consistency, transaction atomicity and recovery.
The Google Cloud SQL DBMS in the cloud will then be evaluated based on these
aspects. Prototype applications that work on Google Cloud SQL in the cloud will be

constructed.
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Google App Engine

Create apps on Google's platform that are easy to manage and scale.
Benefit from the same systems and infrastructure that power Google's
applications.

© =
i nowt]
Facus on your apps Scale infinitely Business ready [HASCHEY

Premium paid support and 49

arry about the underlying

Need enterprisa level support?

for husiness users

cture and systams 2 ontact cales

millions of users,
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® Ad Exchange Buyer AP

® AdSense Host AP

® AdSense Management API

® Analytics AP

® Audit AP

® BijgQuery API

® Blogger APl v3

® Books API

® (alendar API

® (Custom Search AP

® DFA Reporting API

® [Drive AP

® [Drive SDK



Enterprise License Manager API
Freebase API

Fusion Tables API

Google Affiliate Network API
Google Cloud Messaging for Android
Google Cloud SQL

Google Cloud Storage

Google Cloud Storage JSON API
Google Compute Engine
Google Maps API v2

Google Maps APl v3

Google Maps Coordinate API
Google Play Android Developer API
Google+ AP

Google+ Hangouts AP

Identity Toolkit API

Latitude API

Moderator AP

Orkut REST API

Page Speed Online API
PageSpeed Service

Places AP

Prediction API

Search API for Shopping

Site Verification API

Static Maps API

Street View Image API

Tasks API



® Translate API

® URL Shortener API

® \Web Fonts Developer API
® YouTube Analytics AP

® YouTube Data API
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1) Google account Q’ﬁﬁmm‘i‘uaLﬂﬂﬂﬁw\ﬂuﬁ%ﬂuﬁmﬁ Google account
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Google Cloud Storage

Store, access and manage your data on Google's storage infrastructure.
Take advantage of the scale and efficiency we have built over the years,

¢! O (0.0
e
Fast Data Access Reliable infrastructure Unlimited Storage

€ andmanaze an unlimitec Negd enterprise lavel support?
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2.2.2 Google Cloud SQL Juszuuiiuesianeun alilld awnsaasn uay

F9AIN15 b0 Relational database lauuaa1ng leen1susn1sAInaninIsdnn1sos19Lfu

UseivBam visluudvaanisgua n1sdan1sgiudea lngaiueausavesuinisll ad1uads

2/
L3

fUda MySQL  database Tpefluunanini maﬁ%’aLmnemluﬁmqmauﬁ’ﬁuwﬂisms‘i‘i
Wutunazanasluuiedin Judruiliudy Aenssnnisues MySOL database insyviuu
ABIA uaﬂﬁ]ﬂﬂﬁé’dﬁﬂ'1'5Lﬁuﬁaya§7w5@uﬁu1usxﬁuqﬂmam% (Synchronous geographic
replication) tietiosiumsgamisvesteya ude lunsdlvesnisfsdoyauaznisdssen
sdoyaamsaviililagld mysqldump lae#t Google Cloud SQL sa33un1sldnm Java
uaz Python denisiFenldsugiudeya annsavinuldiuiuwesialu Google APs
Console @sanunsnidenldrinu SQL Prompt e anunsalwaniniesilo Command line
tool Fufwpsesilofiannsaoudeiu Goosle Cloud SQL Tumsuflalgleenss wie
Uuussprudoyasinegld Tnsfidnwmeadedu MySQL Command line iigausiadnsiiodl
feudeuseiinlugsssuugmudeyanouvhnisldon wae duiduteiiavesgudeyassuu
A9 Laln 9999vuInees instance LaiAu 10 Anglud ldsessy Defined function i

5995UN15Y1 MySQL replication uazlisasduads MySQL famaludl
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Adan 2.1 dadnnnvesndedlidsesiuluy MysaL lussuuaanaa

- LOAD DATA INFILE

- SELECT .. INTO OUTFILE/DUMPFILE
- INSTLL/UNINSTALL PLUGIN ..

- CREATE FUNCTION...

- LOAD FILE ( )

Google Cloud SQL

Run MySQL databases in Google's cloud, Use a fully managed service to
maintain and administer your databases, so you can focus more on
building your applications and worry less about database management

) O e
Ease of use Fully managed Highly reliable

the familiar MysQL No warrying about replicatian

Need enterprise lavel support™

Yyou can m

rdata patch management ordatabase ntact 53

management - we take tare of it

U 2.4 Aruaulifitduras MySQL-Google cloud SQL #l#ifluszuugiutoya

2.23 Google App Engine fio unannesuvaaniswauiuasnisliudnisiud
Application maaqﬁaﬁﬁm’iﬁ@'ﬁ’wmﬁu Application aunsaideulusunsudnldausanu
Tnsaaadoyaveanialduniu Tnefimuiulddeginnsunsindnasfdniuimesia
iiesasinsidildauudarinissninan Source code Uit App Engine Youiia Nasle Web
application flagdsfuanitinenssuvegifa ludnaedusyuugudeyavielassaiafiug

duq Tngluilaatiu Goosle App Engine 5095Uld 3 muldiid Java , Python uaw Go

Cloud Computing as Gartner Sees It

Google Apps, Salesforce.com, Netsuite,
Lotus, WebFilings, Zoho, Yahoo!Mail,
Hotmail, ...
SaaS
h ¥
Google App Engine, Force.com,
Windows Azure, LongJump,
PaaS Rollbase, Amazon Elastic Beanstalk,
VMware CloudFoundry, ...

*

Amazon EC2, Rackspace,
laaS VMware, Joyent, Google
Cloud Storage, ....

Source: Gartner AADI Summit Dec 2009

gﬂﬁ 2.5 7788149 Cloud computing services ¥84 Google
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2.3 WyuueNYuU (Transaction)

witdslugausng nauLendumueds IWéﬁ'l%'LﬁUﬁanmﬂ?ﬁmuﬂmmnuﬂuﬁaga
van Fuduszuuliduuuiidiuuasiinisinisedraieuton Ingedntayassgnifivlusiu
nszanw sy ilesnluaseroussliflensaar

Tutlhgtunsuundu Ae nguddduniwgiudeyalussiuaninea (Logical level)
Fasaumans q nsAdunis wisilungueenisdniunisuugiudeya (Database
operation) LU ﬂa:mmﬁ’)@lbﬂmw’l SQL (Standard Query Language) #3oa19idunguues
n13L38nL5aR (Method) ‘iﬁ’aaﬂﬁﬁm5amﬁmg‘ﬁﬁaﬁummgnﬁawaq%’aga (Integrity
constraints) Wumsmelulsusineuiagvdmsuuanduiu grudeuaesiinrugnies dslu
ﬁﬁﬂgﬁﬂ’qﬁummgﬂﬁawaq%’agaﬁummﬁmgmaqiﬁm (Business rule) Inengwaniiazifi

aguugmieyanazdeduliineszuudnnisgiudeus (Database Management System)

23.1 drdeiugnuililunssfiunmsuuendy (Transaction statement)
Tughuwes nswuIuL Google Cloud SQL 1 (3U7 2.6) TumaUjUatinasldan
Adanuy MySQL Tunssnuilunsuusndisineg fasielud

1) Fds BEGIN uSe START TRANSACTION (fudndsiiidlunisiSudunsuuandu

2) Fada commT  ugeitlilunisaunsiidiunisnsmuuendu fedudunns
Wasuuasegunnsaslugudeya

3) Ada ROLLBACK Wugedldlunisaunisdudunismsnuendu Swndnns
Wasuuwasetansadugiudeys

4) SET AUTOCOMMIT Wunslglunisivualuuaaes COMMIT wudlaidy

'
o _ as

4.1) SET AUTOCOMMIT ON #Ae ynfdsfisniiunisazivisuiaiiou
COMMIT yndrdeiuiiiufifiase

4.2) SET AUTOCOMMIT OFF fa m3siiunisnsesiluizess auninasd
Fnds COMMIT Tnegfldery dslunsTd BEGIN wio START TRANSACTION audunis
SET AUTOCOMMIT OFF aunitazlansuusndy fefds COMMIT wie
ROLLBACK
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STERT TRANSACTION [WITH CONSISTENT SHAPSHOT)
BEGIN [WORK]

COMMIT [WORE] [AND [NO] CHAIN] [[NC] RELERSE]
ROLLBACK [WORK] [AND [NO] CHRIN] [[NC] RELERZSE]
SET sutccommit = {0 | 1}

JU# 2.6 JUMUUNSUSENIANSIUMENYL

. i
s =

mdudedsitugiusineg dndunsegluvsmuendy svneliiinaauzvemsiu

¥
=

wanduiAnduls 5 anmusdedeluil

1) Active Whuaausiidesinnisisusunsiuuandu Sseglusewitams
UftRmdmsunendy Tneluaanusil wiimssniiuniseunielisurasgiudoys

2) Partially committed WuganzlonsuueniuujiRddsanineiata

3) Failed 1luaanuziinsusanduliamisaufoReussldls iesann
Jannisaueadnines Wusu

4) Abort LﬂuamuwmwmuLwﬂ%ﬁgn ROLLBACK %@ﬁamignﬂmﬁﬂ
msABuLUaas sync point (Raiafuuavasinens sy agnauiiegn ROLLBACK

5) Committed WuanueAiudunsideuuas Saridsuluasasey

DHNNMIT WRINSRNTUENTAIILAUIAAIVDISEUULAATY

READ,
WRITE

END
TRANSACTION

BEGIN
TRANSACTION

PARTIALLY Q!

COMMITTED

JUN 2.7 uaun waaueansaiun1ssunendu

2.3.2 AMENUAYDMIIULYNYY (ACID properties)
INNNEITT NTIULYNTU ABNUILUBINTTIANTITVDILUTUATY B998ilns

v o < %) o
IR way nsiasundasdeyaluunlvesnisaaitslugiudeya Tunssuaunis ns
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o - qIJ dl Q/ L 3 v np/ a Aqd
sdunsremsussnduiiainwAugnfeIvastayaty seuUNMITANIgIUdeyaiin
o & L3 =i e o a ' < & e W ' ! wa = o 2
nfunezsedinuandfaniziFonin ACD Jalufidnyitevesunasaauandd Jeiwnld
o o o o 2 v il

Tumsemumumuusndunsinsdwlunimmieudu (Concurrency control) wazidudsnsly
nsfAUnITUENduYesTTUUIAMIguteya

1) Atomicity ndnafie ynqnssiiiunistosuumsmuendu szgnueulumiay
weriuwlsgeglaila mndesduiaionun wie dumamisun Taemilunsuwendusziduly

5 i 1Y w e ¢ v =l o . :
A Atomicity uigniu ndlvesninuusntunduywdidnluiieades (Human interaction)

v
@ o =t ol

Faduinaudumarlainrioz rollback ianuuendu fuiuadnininalniiasgaglinng
fudunislinsuuendulignemanianme (Nested transaction) #amnszuuiinaina
dummazgnenidnuAundrasnisaiiunts Ssnalnmelussuimauuendy senity
nIMUTNULRYe Tneilgmuainesyi (Save point) WureuwanTwisemsuLentutey &9
mnszuvduma nalnasiAnms rollback fauagauenweeyiiu lnevaangnaseusedds
fugmilunsdumsuusndy uazgRITBIMIILLENTY FeezFungaiudulazasinoves

NIMULNTUTT 9ABANDEY] (Sync point)

 BeginiTans '4‘
- BeginTrans !
|
¢ Tzansaction d |
| " CormitTrans !
[ RollbackTrans .
o Tratisaction A
{ = BeginTrang
|
% f > Transacticoe €
., ComnitTean
" RollbaceTrars __
e it TTans
ollbackTrans

gi}ﬁ 2.8 Nested transaction

& d o =f ¥ 1 -] 5 1
Taglunaniiayin1sAneIwal 15198 NUININANUITONINITAIAT

w9 waniila Inefiguuuunisldddasid
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ANGI 2.2 N15UsEA1A Nested transaction

SAVEPOINT identifier

ROLLBACK TO SAVEPOINT identifier

Faflensiilunisinfegaiiin Rollback agvnisdoundulufiadisaus 0
wnweevifiivualy Seiueginaglideunduluil identifier 1o Fafudedlfifosurouian
ves nomusndy sillagiludilissyin duAnnns Rollback wnlinduludgaiannesy
I mnmwn*ﬁhﬁ?u%gnamﬁnﬁy‘mmuu«un%’u wunaiifisyuudime winsdlvesnsenidni
1fin1nN1s timeout weeUIAAY Sullssnannisindenvemsiuwendu 15 Rollback
sz uuamdaiug diilmaanisden uilsils Rollback yaunilounsalvesdamann
srUunIBlusunsy

2) Consistency fanssnwiAugnavvesgudeyaniungdadiuaiy
gnites Feluvrmdndusionseulifinsandangifunisnielylidans fwmsenuisn
vessnuandu udillesunsunenduud gruteyadesiimugndesuaranndesiung
AaNE7 %@ﬂ'}'ﬁLﬁaum'sﬂ'aﬁ’ungﬁ’aﬁummgnﬁawmgwia;&a (Deferred  integrity
constraints enforcement) TuseuuAR1IAYeY Google Cloud SQL Mvnnsnaasdldausiu
Lildadvayunmsideunistadungdenan uanmﬂﬁﬂgmﬁﬁaﬁ’ummgﬂﬁm ANLTORIAING
e 9 Ieiilevinnnsadremsnslud wieenarinisnsisaeundiainnisadianise einns
sUuvumadeuldaosuuuied

0
o

A& 2.3 115 check constraint AMWRUARBUASI9ATSILUUT 1

CREATE TABLE table name

(
Column name column typs CHECK (condition)

Y

AN 2.4 n15check constraint AMAUANBUESI9AISIWUUT 2

CREATE TABLE table name

(

column_name column_type,

CONSTRAINT constraint name CHECK (condition)
) i
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A9 2.5 N15 check constraint ®aYE519A1514

CREATE TABLE table name

(

column_name column_ type

)

ALTER TABLE table name

ADD CONSTAINT constraint name CHECK (condition);

N8 welun1uuaudradslunisiean integrity rules (13
1dads check mumdsaruvy) vesda MySaL  wu luarunsathlulderuasels

o 1

v ¢ A4 v oid 1/ s, A I = o a e
LN?1ﬂ3W7N7u53UUﬂ67?@wiﬂluﬂmqu Na17A8 UNITINATINIATEY CHECKL%@WHIH

—

Aflavas MysoL wiliigniWmunlussuuadeitldausussuudanisgiudeys Foudy
wanadn ileisnaiiemisdimnuninianaquds arildgndesiiaansadiluify
Tugrudeyals lnsdguniigniAvliidu Reported bug ves MysQL 1Husvesiaan
8 Juan ﬁ'aﬁuwmlm’mmmﬁ’aﬁuﬂgmmqnﬁaqlé’ virlofendl inputidrlusdulal
andeas Fallymadanann dedld Trigger  141unv9e TﬂaﬁLﬂufﬁ]q‘nmgm%agaﬁa

) Y
nHInlgyinusniunisa
o @ [ a s a p v
Trigger (Judngidaslunisinnisdunisiclugiudeys Taenisly
Nuiueyiuingussasd iy thensivasuatfiay insert 1rlulumisne wieldine
o el il el 2 al o | { < v al a [
n1sAulInA1fiigIteelunis update lagfinsdsardieg avgmifuldi 1@viaes
ludnwagvee Stored program lasdinadiuaiusonoduuiidedn1Inea integrity
rules #59 business rules wagUsRulFaruardalng DBMS
gndfeg1iianansguuuuvasnisideaudide Tuniswaun
LOWNALATUUU Google App engine Wu ngidAgyet1amilevesuanniinduiiu
veniidessulatne nilsdenasditaladu svdesdalddesnitgud Fedeidung
a v o =Y i [ a v 2 <] @ as ] @ ¢
nneaandun1siIuIvLaNNaALAdY Lazlw DBMS (Tudidnanis way dnadnsueg

TUsunsukanInutI i unennaasuindedeols viold (Judy
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mysgl> delimiter //
mysql> CREATE TRIGGER upcheck BEFORE UPDATE ON books
—-> FOR EACH ROW

-> BEGIN

o IF NEW.amount < 0 THEN

-> SIGNAL SQLSTATE ‘80000’
s SET MESSAGE TEXT='ERROR’ ;
= END IF;

-> END;//

e |

35U 2.9 dredremdanledlunisusznad Trigger

o = n‘ af o l'l v
ANBSuELN 8N UAIFITI9AY

5 i 3 )< v oas 1
1) Delimiter ldlun1sszyaaimunusfagavaes WWsunsulidaiau 1du // uaz
aptdgwinisiintefanainnieg leeTiamnsald ; nnelu Stored program a
2) CREATE TRIGGER H5Uuuunisusznisaail

0
o af

AdaT 2.6 sULuvraen1sUszn1AnaslY integrity rules Tu MysQL

CREATE [DEFINER= {user | CURRENT USER}] TRIGGER trigger name
{BEFORE | AFTER}

{UPDATE | INSERT | DELETE}

ON table name

FOR EACH ROW

trigger statements

= a o v o 5 @ o e ' v o .
TaeNazisuAuyin1Tas19%0v0Trigger a1 ntummuuai19z1ivh Trigger

NOU %38 Was N1s UPDATE, INSERT %58 DELETE wagnssvnuumnisiale ndsann

'
[

& I o [ 2 &l
Julwldmda BEGIN ... ENG asauta1ly wazatelutduidsulenledlunisnsiaasu

1 4#“:!' 1 a 1 ﬁll [ o dl 1 1 -] YVa
vy Tund NBUNITONLANAIAILUNA1919 books ar91uunlairuvinlviian
L2 1 L3 1 o as o I'l:! AU - Q:' ﬂfl o v a
amount UsaNIN fug %51UW1ﬂ139WLﬂWﬂﬁﬂdWiUuqﬂqﬂQEWWﬁLﬂﬁU FavihlviAn

) v . ol X
n15 Rollback uwazudniwadwseonududeoniny Exception (lufifife A131

" R i s Y J | =
ERROR) wad ludesningud fagnrsswanarluadlunisnafisey

o ar i o o " v 2 .
Aa9N 2.7 n1snmvuaiaulanielu Trigger AM8UBAIU Exception

IF NEW.amount < 0 THEN
SIGNAL SQLSTATE '800007
SET MESSAGE TEXT='ERROR’;
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nu8LAe: N5l SIGNAL SQLSTATE Tsianansaldls drwiu MySQL neddudisinga
MySQL 5.2 sisilsvuugrudeyauunanidldiaeddu MysaL 5.5 Fsanunsaldeuludauils

AEeN 2.8 MInaaasBnLaNATinlMiAe Exception T interactive SQL

sgl> update books set StockNum=StockNum-8 where ISBN=2;
ERROR 1644 (SQLSTATE HYO00O0): ERROR

3) Isolation fie Wiefimanensmusniugnuisieglutisnanietu dedsis
mssunaufuvemsuuendu wieldlugndeyaidentu Tns nsiduaremsuusndunsy
viwnfouqfuty sruuianisgrudeyasrdesiinisdadisiu meufiiddslunsuuendu
(Schedule) Tiflmnugnioauasiinzas

3.1) ﬂﬂiﬂﬁﬁ’ﬁﬁ’lé’dwwﬂmu (Concurrent Execution) lngialy
nITUITe s ULINTUA SeYR Rl Ieangaundeufuly vailiientsldnineans
atluszuuliiiusednsam uay Hrganarfifinennissensiukendudu veiidleding

uvaensulendusTuiulwesinsantwnugnissesdeyalundnuazdesliviu

NITVINUYBINY
Begin
. W T s I a concurrent schedule
I g1 AVLEAIE §
R— <13 ==}
e dwswdauiu
e Tl - T2 e T3 -l a serial schedule

3‘1]'71 2.10 Concurrent schedule wag Serial schedule

91n3U7 2.10 uansdian1sdaddu n1sdanisAdelunsiu

o e

wndu lngmalunisandunisTugisssezinanuni asiinsdadiumduuveynsy (Serial

i
1= o

schedule) Famdawemsuuentuiieriuazgnuijifveidesius duauau Tnglifidnd

& o ' © ! o a a = e ]
ﬂ@ﬁﬂiﬂuumﬂ%u@uuqﬂﬂﬂ??ﬂ?ﬂﬂ?ﬁﬂ75WWﬁ1u u@ﬂﬂiﬂqﬁquﬂidﬁﬂﬂﬁzUU@Uﬂﬂlﬂﬂﬂﬂﬂiﬂﬁﬁﬂu
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2/ o € = o ' o s s o 1
fAldnadwsimilountsyieuuuuaynsy uiaunsavienmdenqfurumsuldld (Concurrent
1 - ) @ oo A ow Ao a P 1
schedule) WL IR UALINUNTIULINTUDUNLYINN DIFUANUUNITVIANLAD AI9RN1T9

i
=

fudsannsaviusuiuiild uar Liviiligiudeyaiinanulignees Favilinisineuidl
A2113IA3IUINTUNTINI5E IR UUBYAsY TasiSunn1sTadisudrdanuuruiuin
Concurrent schedule @smnnisanfiunisainanilanaansinilou Serial schedule 3
138171 Concurrent serializable schedule

auudli Tudnszeznamidinsauiunisasmsuuwendu
= o v w a v A e a v oa a Y o w P Y]
FaAgasiumslauruanUydnialudntyivis lneSuld siduveamsuienduiigian

o as ° g o I 1 o a 19 a
Ju T, uay Ty Tnemvualiidu T, vnseueivesdad A uiuds Toudu 50 um
v A v o A a ) a v ' 1 v °

U A Il Uoy? B Tuvausimsuuandy T, Suduainniseumivesdd A wasvinnis
Touu 10 Wesigusvaa A Twind B Tnelv A Suduilduludnd 1,000 vmuaz T B 3&u

2,000 ym

T1 Ty T
read(A read(A)
A=A -50 temp :=A* 0.1
write (A) A=A - temp
read(B) write(A)

B = B + 50 read(B)

write (B) B :=B + temp
read(A) write(B)

temp = 501 read(A)
A=A~ temp A=A-50
write(A) write(A)
read(B) read(B)
B:=B + temp -2 -+ 50
write(B) write(B)

3‘1J‘i7ii 2.11 Serial schedule

1N3UT 2,11 Wunisuane §1dunisinausninamsiu
Q.) 4 1 ] st 1 5 v E.J ] v 1 =
wwndu Fasegdiuil msvinusanantudedinsunendu T, vieuliiasaneuy T, S
Summauwenduls Fadunisdearduuuueynsy luvaed Srdesnisidnisviuiniu
W v v ) of v W e a o )
wionAulat nadwsiaslafaavindu wuunvinfagnsunynduineidunLuy concurrent
N . Ay e ) ° o P v oA nl ]

serializable schedule TnefivaRaseialunis imatensuuentunsauiuAs n1sadunis

minanewvilinadnsaavelimilouiu nsviuuuiiay nsmwenduls Geerauanalanail



20

T by

read(A)

A=A-50

write(A)
read(A)
temp := A*0.1
A=A~ temp
write(A)

read(B)

B:=B+50

write(B)
read(B)
B:=B + temp
write(B)

a \ i u' ! Y 2
5UM 2.12 Concurrent schedule NIlanaawsnssAULUY Serial schedule

NUN 2.12 uansliiitunisuddinanensiuuendusauiu

] ) = a4 a o € a ] | = o W d e wvaa
Tudqarnawils Fuieinnsumwadnidngrs uieeladuniieutuiuivuivfiffaznsn
wandu tesnnanansaaauddailal Conflict fMuld imsteAufiunisauay Data item Ay

(Ju Conflict equivalent schedule) Fa.llu Conflict serializable schedule wsninfiansaun

al aiad

onnsaigeUfiRnsunenduianiu wilanadwsanvineflinidouiu daguf 2.13

| T, il

read(A)

A=A -50
read(A)
temp :=A*0.1
A=A < temp
write (A)
read(B)

write (A)

read(B)

B:=B +50

write (B)
B := B + temp
write (B)

3U# 2.13 Concurrent schedule nlanaawsgavinglinseiunuu Serial schedule

3 v

lunsmmaaeuimadnsgavinemiouiu nrsdifiunisuuy

aynsuvIelitu anusavild 2 38 Asldnisunudfiuds Tnedluasldnisunuaiie

= @

v ca ) W o o v = 2
AsIvEBUNANSIgnAedlagfasia st lugfeseduyealdn (Source code) wsamnilu
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'
o as

szuudnnisgudeyass fansan 9ndids Read w3 Wiite iiosarnidudndeiiiinatuaany
gNABIVBINTYINNY
3.2) madnddunisaduiuedauna (Conflict Serializability) 1ile

finrsandamsdnddunsuftidddumunendy  anfegeiiiun  dvisemsu
wenfuUfiivuauarund (Data item) annaavimsadusumisidslédslinsenuiuna
&S is1ezBannsdadifumdmsunenduisdesin Conflict equivalent wiluymandufiu
yamsusendusaiiunmsuiiRvueadisaty  asilidduresmsmaumisinase
wadws Tagislovhinis Mdsey vide Jou anunsefinnsannisiensdlld 4 nsdl

M4 ﬂifﬁﬁlﬂuﬂﬁd'mﬁgﬁﬁj NIIURTNTY T,=READ (A) way
T, =READ (A) nsdliianduresiandlifing setannsoasdusumisosdsld

322) ns@idu niseunsevineunsdou niunendu
T,=READ (A) waw T,=WRITE (A) sty T, %a:laia'm%’ayaﬁﬁauima T, uag T, awAadeu
Yogandsnnil T, swwAuda

3.23) n3ln15eunIEyiABunN198IL NIINLN Ty
T,=WRITE (A) ua T,=READ (A) fethu T, AABIDUTBLANAIN T, LTUUAIMED way T,
IzfpuTyulayarneu T, aweua

3.2.4) nsdlifumsiiourisg auuwndu T,=WRITE (A) uay
T,=WRITE (A) Tnemsnsesisiaanslaifinansenusieiulaenss uiaziinasonisenuiinnun
sethiSsllannsaaduenls

v 21 o o

N153s38YaRIAdilag 9 conflict Aunsallioaamdauy

NAUBTNIIULENTUAY UJURuLLT (Data item) Wenduuaznislumdsiulunsdou
1 = s 1 A g o HIJ HIJ s ! “IJ

wararlirsundnduidedient desidwnanvsiuasnduiieatu vie deamsuuendy

wasiliunsuuALazLITRLA ¥3e ﬁ’]Lﬁum'ﬁuuuﬂ’J%’agaLﬁmﬁ'umiﬂumsémﬁq@j
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1 i

read(A)
write(A)
read(B)
| write(B)

read(A)

write(A)

read(B)

write(B)

gﬂﬁ 2.14 Serial schedule

=i = @ o w o a o [
ﬁ]']ﬂ?;‘l.]“ﬂ 2.14 ABNITINAINUATEILUUDUNTN RYGRERRISVAN!

nsnsevivemsuwsnduistufismusndudeludisaini uay Wefivrsunangy

i
s o @

#1 2.15 Wiguileufiugui 2.15 3 Conflict equivalent  Aun1sdmansuddauuuaunsa
w3y annsaudasguluunuunisdadisuidauueynsuls Tnevinisaduiumdsidsi
limeuwdniu Jadenintu Conflict serializable schedule Fulunisdndsiunuueynsui

fnagnsAmnaunmilauiy waadun1sLuvILIY

i I
read(A)
write(A)
read(A)
write(A)
read(B)
write(B)
read(B)
write(B)

31]1'71" 2.15 Conflict serializable schedule

g

3.3) n13jAu (Recoverability) 3 n#ind1isnisdnaiunisujuneng

lunsmuendy Aaunsadifiunisldanyusesvesminugnsisavesgiudeyadiniuun iile
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lifruduvaivemsusandy LLG{LUWJ%JL%U%%Q{JQJWMWLﬁﬁl’lﬁLﬁﬂﬁulﬁLﬁﬁJa Faaznanils
NANTENUYDINMLALVEIVMTIULENTY TE3ri1smsUFTRMEUUTLY
densmuuendunsniivinausuuiulufanudumeas fssuduiiavdosi
nMsendnmsihauiinanseny %ﬂﬁLﬁ@ﬂﬁ}’lﬂﬂmﬂmﬁa“U@ﬂ Atomicity Setiumnvisuwendy
WSNALLEN mmmﬂcﬁ"uﬁ'uﬁmmméfmgﬂamé‘ﬂﬁw Fafuadesiinissifauseinnvenis

s

AasuNTURURMAT UM ULINTUYBITTUY

' '
o =l

33.1)  NsdnadunIsUfuAddananunsagaula (Recoverable

b

-] o

a P = o o @ 1 P | al
Schedules) wmsmmngﬂ‘w 2.16 @44 T, WunsuwentuiinnisyiiAndseuiesegnaien
WazauNFi1 Ts 98911015 commit NITULYNTUNTUTIREIINYINAIBTUANIBUTOELAT RSt

zuulian NULNTUTLANEIREYIINT commit AINBUNIIUUINTULIA MINANURTY T

;5

&uwan uas T, 1evinnseuan A ideulae T, 5arsvinisundn T Lﬁam’mgﬂﬁawm
foyad T, wuAfinld urluanunisaiiezliannsadaunuiawaiafiinain Ty 18
(Nonrecoverable schedule) ﬂ?iaiuisUuaﬁ’mms;ﬁnwﬁagaﬁ’m’lmﬁﬂslﬂayzym’iﬁuﬁmﬂ‘szﬁ
fananiiu lsnsdndifuddsiasannsaduld und1 Recoverable schedule darfvun
$vesemsmuuandu \ensuusnduiiassinizeudnfignidoulpevstuuenduusn

o ™ i @ al o A }
NITULLNTULIAFADY commit NOUNNI LY TUNEDIZANTUNNT commit

Ts Ok I
read(A)
write(A)
read(A)
read(B)

31]17{ 2.16 Recoverable schedule

3.3.2) nMsdndRun1sufURedsiliidenles (Cascadeless
Schedule) m'iﬁﬁumﬂm']a.lé’uma’maammmn‘ﬁ"umﬂLﬁﬂﬂ'ﬁ'ﬁ&lﬂLﬁﬂ’luwmammLLmﬂﬁﬁ"u
auLRlTmIULENdY T, iimadeuaiaas A %agndm@hﬁidma T,, uay vnmsiouai A 39
gneusielag T, Leasmnﬁ'qﬂ Tyo WAnAMUENWaINvFBIgN rollback Fathu T, Avumss
§10 Ty WaY Ty, AVUNTIAD Ty, Aeagn rollback ImaLw]m'saﬁﬁLﬁmnﬂwmumm%"mﬁaw?ﬂﬁ

Andan byl

o

\inn13 rollback  ¥iaymiendn Cascading rollback  lagnsdna1siunsufUl
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Woulssiu el uiazaemsuwendy T, wag T, 1aq T, eviniseueils T, awdeeri

M5AdunIs commit ey Fan1sdnardunisujiReddlusiuuul anunsoantguii

2 @ al

a4 rollback waeasald wazdndunmsdadviunsuuRadeildiionlss doudunis
JpandunisufURAdsiaunsadaule
3.4) U1 4 999N 15UTENIANANTIUUINTUUUUYLIY (The 4

concurrency control problems)
3.4.1) Ugm Lost update Ugynuinaindlonstulentuyieandsin

1 I 12 =l s [ | ° al LY [ @ I )
nseuAIrRItayayAReIiu vinlrlaTIinn1se unude1aviinisviuA1ve msuLsndu

NoUMIN
Transaction A time Transaction B
FETGH:R: tl . o
= 2 FETCHR
UPDATER 13 ot
m— 4 UPDATE R

sU#l 2.17 fegraileymn Lost update
snfagtyvidu mnAnTuRues R=30 5o a1 t, Neuuentu A suAdlE
WU 30 181 t, Msusendu B 8uAild 30 Wiy Wetaan t, nsuwendu A Ynsewiew
an A T 31 wasdlenan taiu B ¥nmsdmemandiaduasavin uagyinly B Ay 60
Fluanduaseuds Srnssufiunsndoufuvemsiuuendudaduuuy Seral schedule
thurfildFontu 62 ullumsy B thandufiemlgluvinsswen sivmasmsuweniy
&dlal Conflict serializable wsnzldannsavhnisadumdwdndu Serial schedule 1¢
3.4.2) The uncommitted dependency problem Uguisinan

neduiiiesninnsdddeyaluld@alumnddild commit udagn rollback
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Transaction A time Transaction B
S— Ell UPDATE R
FETCHR t2 —
— Ef ROLLBACK
e S

U7 2.18 Madretaym The uncommitted dependency problem nsfigumn
s 1] 1 A QIJ L] 1 1 ﬂ! o 1 L % ﬂl
nfreg it Aian t, nuuendu A hn1seuen R Fulunisiradeyai
f9lailel commit WM IUUINTU B UALEIBLIAN t; NIMLENTY B 1AAN1T rollback ¥l A
o | | ala ar ™) o " o v oa cal 1
in1seuAPRaly wagd nuLendy A ¥n1s commit Aagyhliaatymaaunisainlyd

a’lmmﬁﬁummﬁﬂwmﬂﬁ (Nonrecoverable schedule)

Transaction A tme Transaction B
n— Lll UPDATE R
UPDATLE R ll-l e
= rf ROLLBACK

= ) ' 3 IHU '
3'1J'VI 2.19 mama{]fy‘m The uncommitted dependency problem ASUANLANAN

3.4.3) The inconsistent analysis problem Ugyuissnarintiu

a €

Weansuusnduninndeiinszsideyandunise uai (Read only) sewinaiuildn nsu

U

o o 1 Qs I ]

wenduiduvinissmemaiididainnisiinszviod endegatu vsuwendu A vinis
sunfuAmamntad uarlusswitedu neuusndu 8 finmssnianeuiseveaglian Fsene
yils nswnenduusnivihnssuawemndyd Ransnuamesadnininuamaniou
wisRanaald Selufitinisivdsuudacantaifiaw 9an 30 Hu 20 uasdyTfinils ¥

NMIONANAAIMIINTG commit Beangudynuinduiliensuugnduusninissiuei ves
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v alaat o [ I o v v gav v P <
Uy dnieinisuan uazauanlu ilildnasiuvemadnifiligndes andimsasidu 120

=

uoildinasiaue 110 sz neuidyd 3 awgn vaue T 1 Idgnsaudilunds wevilig

o

wdloudumely

ACC | ACC2 ACC3
W [=w [
Transaction A time Transaction B
FETCH R ACC 1 {40); il Lo
sum o 40 o
FETCH R ACC 2 50): 2 .
stm @ 00 ..

FETCH R ACC 3(30)

i

UPDATE ACC 3;
3e=—>-20
FETCH R ACC [ (40)
LPDATE ACC 1:
Ay i S}

COMMIT

R (L= mp_ SV gd

FETCH R ACC 3 20);
sum = 110, got 120

gﬂ‘ﬁ 2.20 ﬁqaé"mﬂzym The inconsistent analysis problem

3.4.4) The phantom phenomenon Ugmidinaniadieadsiu

Ugynn 3.4.3 usl Waguannsswanilunmsihdeyeasgnis lnedudsingnisaliidansld

|
Qs a wa

A& Insert 11U uaznaansreanisiiteyaatgnnsne (nsert) Wiulnevsuuendunufon
Mdaneunii
3.5) seduleluiaduvemsuuendu (Transaction Isolation Levels) 3o
Senindussiuvesmugnaedustuudanisgiudeys delidonmn 4 seiv
35.1) Serializable  1Jusgduiiiinis¥uuseiuinu Conflict

serializable schedule wagfuuseiu Cascadeless schedule sanfisnsuntaymn Phantom

&alal

phenomenon dududsingmaaififinislddnds insert Wl wasnadnsvesmsihdeyaasg

|
a wa o e

M99 (Insert) Wulaensmuuenduiu iR dsnounii
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3.5.2) Repeatable read \usziuiiinmsiuussiunugniesiitioy
Wiy Serializable anviulylléuAtiemn Phantom phenomenon @slussuupanidieadn
uea weIniiiald Repeatable read WusvdiunnIgIy

353) Read committed iJusgdufinisfuuseiulaniy
Cascadeless schedule 33t nsmuunduusndias commit Aaunsuwenduduazsue
Aendadalyl

@ = 1

3.5.4) Read uncommitted 1HuszAunsdndsiun1suf i
fulseiu Cascadeless lagvisdsgaunnaniutesiuldliifntaym Wewdeyangnuiluld

nouud8sld Commit (Dirty write)

ANEIN 2.9 n1sAeAsEauYadlalaLatu

SET [GLOBAL | SESSION] TRANSACTION ISOLATION LEVEL

REPEATABLE READ
| READ COMMITTED
| READ UNCOMMITTED
SERIALIZABLE

namdnseaulelaaduiy gavdrassosldnsluseduaguiles Teldun gauasyuy

viseauTiansfisuwiwintu Tnefinisdern svwdng GLOBAL waz SESSION fmauumnstaiiu
@171 SESSION swnedemsidnszuy nsevhmsmuuendusite 9 sunseieanansyuuly 3
nsdeAndnuairiinaneds ndsannisdaud agiinatunn 9 nsuwendusufome
wenduilagu sunitazsiiniseanainsruulasiinaanizfugrinisaaaniadu Lid
wansenuserldruauduluszuy a"aunﬁhi'zsqnﬁsﬁzamﬂu SESSION 38 GLOBAL 9¢ilna
funsuugniudaluvdanderiismsunsnduiien

frssymasernidunuy GLOBAL wedunmsmsrnsedulelsaduiisifuglivnauiieg
Tuszuuyudoys Wefinaifuynisaduges o wdansien Tnoflwaduiigimsoglussuuazly
fnanszvugne umnvnmsdrssuulnlseiulolaadui wadsy

9 nlgyn The inconsistent anylysis problem Wag The phantom phenomenon
fuagiiulfdn madumdeyalunians iinaindids SELECT iissddaden uiendontsld
CURSOR faglunisidieugnisiua Hmmawaﬁaa&ﬂuLm’;'iijwamiﬁ”lLﬁumﬂumwmm"fu
U 113 SUM Arwesynuan fatuareuneiiaaieafiu CURSOR Tun1w1ann uaz CURSOR

melu MysQL neduausistelui
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3.6) CURSOR Tun1919191 lagandeyni The 4 concurrency control
1 £ % 2/ s 1/ f_'I
problems 159MU71 Uyn1un91e Av991ABn151991u109 CURSOR Wialdlunisasiagaunis

s !

uAaymaes Isolation level fiszausneg Taensldnuvessiiaues CURSOR Tun1wnananiuy

= o

suifunsiGenldiu ResultSet Faluamadnsvasrnaudilaainns Aundoyalugudeya

Tngviinves CURSOR Heasteluil

1) TYPE FORWARD ONLY fnpsfildiimunlsr cursor ideuludnamsiindu

2) TYPE SCROLL INSENSITIVE enpsiildfinnun cursor anansaideuluanld us
Liunsasuulasiiiaarnnsuusndudy

3) TYPE SCROLL SENSITIVE Arasiildrnun cursor amnsaideuldanls uas

=l o < v
#4138 Lﬁ‘uﬂ’]'iL‘lJaEJuLL‘JadIﬂUW:‘WLL‘H ﬂﬂu@iﬂﬂ

-l (78 1 as = v al o n!' al
Tunsi5enlyd ResultSet Srufuvtinues cursor uaa Gaiitadanianldlunisaiunu
L d' v s 1 Ai! s v
solation level ifeasavdaunsuAdymitanaaFaudu Inunueinissnuwinugnies

(Concurrency mode) Tuifiu nadwsvasmmaumaiu wiaiu 2 vila fie

' a Hg v ) o
1) CONCUR READ ONLY A1As% w'buuamiwmaqm‘ssﬂmmmgﬂmawaa
s L3 nl 1 1 1 elj 1 = v o )
Hadws Neaulvlinisenumvingy lleygadlivinnisawiay
1 4 s v
2) CONCUR UPDATABLE @@ ﬁ‘lij’LLam‘Ewumaqmﬁnmmmgnmawaa

w ¢ oa 2/ o s v
WNAAaNT ﬂﬂalﬂﬁﬂﬂﬂ?iﬂWLﬂVﬂﬂ

ot

MegnnsUsEnIAYila CURSOR Way nMIsyyseiiuaugniedvaNadniveiney

Ardafl 2.10 N5 Query mdayalaglyd method ¥ad JAVA

Statement stmt =
con.createStatement (ResultSet.TYPE_SCROTT, _TNSENSTTTVE,
ResultSet.CONCUR_UPDATABLE) ;

ResultSet rs = stmt.executeQuery("SELECT a, b FROM TABLE2")

namlunisusznnaly ResultSet & CURSOR wuu SCROLL INSENSITIVE uaw
fisvfummgniesvesnadwsiiu CONCUR UPDATABLE nmsvinassnsnuusndudneCURSOR
910 4 Yywmdndananiu sewuirdyuiisuiugesd CURSOR \dougnisivAsuutases
ﬂaga ﬁa‘ﬂzgm The inconsistent analysis problem wag Ugyun Phantom phenomenon

d 2 1 ld, 5 ! - 1 s 1 =l al
(199370 1¥n1s SELECT ieauAnilamss LLM{]EU,VT’]Lﬂﬂi]']ﬂ‘U'N'ithL’L’Jﬁ’mx‘iﬂa’]'J HannInu
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wandu liwnudludoya vie tuunvesdoyalmi inlinisasieaeusananndeati CURSOR
wuldmsraminisasunUasuemsuusndy

3.7) CURSOR Tussuugiutoya CURSOR gnldfanuludnda SQL SELECT Tag
fatiuayunisvinerunielu Stored procedure w3e ety lngfl CURSOR #ossinisusznia
uazszyddeildlunis Aumideya Tael CURSOR #oausznirludauves DECLARE wes
lUsunsu uasdoaln CURSOR naunisUszaianauarUandinisuseaians naaudfves
CURSOR fifai]

® Asensitive I@vnasenavhdnuvesnsaNaans wis lafla

® Read only @1ustafen snenlaile

® Nonscrollable augwliiinisidures CURSOR ludiAmnafe) wazldanunse

AselanduLale

Ardadi 2.11 laensalitldlun1susznienisldanu CURSOR

DECLARE <cursor_name> CURSOR FOR <select statement>;

" ]
as

Ardaf 2.12 Taensalie141Ua CURSOR

OPEN <cursor_name>;

fdadl 2.13 Lennsafitléifudoyalu CURSOR

FETCH <cursor_ name> INTO <varl>,<varZ>;

J
as

Ardadt 2.14 Taensalfiléta CURSOR

CLOSE <cursor_name>;

at o 5 s A a & 1 1 a
ensziulelaatunii 4 szaudflaTimseiiulym wwwuiudagasduamnanunily
b B B o ol o P w v v Y i Y
Ugymlaladwiniu seauiiileluiatugeign svuudnnsgiudeyaundamlauinndt seauans
neeuly Jgynunadadadied Serializable anansauntamivia 4 4, Repeatable read
annsauAtun Lost update, The uncommitted dependency problem Wag The
inconsistent analysis problem 16 Read committed @nsauAilgyyn The uncommitted

dependency problem ¢ usl Read uncommitted lda@ssaundaymlag %]
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4) Durability §wsmuusndy commit wda Izdpsegetinnswidnssuvazaumal
fRINTIIAUANN BalurenWsuisiSundiunsvneIutan drulsgnaun1sdanisnisgau

(Recovery-management component)

2.3.3 A29AN15%UAYBINI519 (MySQL storage engine)

o a =

[ = w & o o Y s | ¥
FYAN13¥TIAYRINITIEN ) FsansviensslfeafunTukendulas ldineades
lneFuegivguuuumsleau daldun MylSAM, Memory, InnoDB uag Archive lngdiguuuy

v - i ) o X a v oa Y] o o= v ° =
ﬂ"]'i'L?j\?']UVILLWﬂWWQﬂu VNUIﬂi\'l\?"IUW'ﬂTiﬁUWLuuLﬂEl']ﬂ‘U NITULYNYU IINDININITLABAN

' 2
e s

InnoDB engine 1Wufdanismsufiimdsvunsiunendu Tnglussuuaanidgnasel iy

Y

HIMTFTU
Feature MylSAM  Memory InnoDB  Archive

Storage limits 25678 RAK 6478 Mong
Transactions Mo Ko Yas Mo
Locking granuiarity Table Table Row Table
MVCC No No Yes No
Geospatial data type support Yes Mo Yes Yes
Gaospatial indexing suppornt Yes He No No
Bree indexes Yes Yas Yes Mo
Hash indexes No Yes Nao Mo
Full-text search indexes Yes No Yes o
Clustered indexes Nao Mo Yes Mo
Data caches Mo | MIA Yes Mo
Index caches Yes MNi& Yes No
Compressed data Yes No Yes Yes
Encrypled data Yes Yes Yes Yes
Ciuster database support No Neo No No
Replication suppont Yes Yes Yes Yes
Foreign key support No No Yes Mo
Backup / point-in-time recovery Yes Yes Yes Yes
Query cache support Yes Yes Yes |Yes
Update statistics for data dictionary Yes iYes Yes Yes

UM 2.21 pruanUAvasusas Storage engine
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¥ ¥ at =l
2.4 na'l,nmuq:uﬂﬂﬂfasms“[mmwsauﬂuquwg (Concurrency control)
NnAuaNtANuguYemINNendy WevhliAnn1sldneussninmsuusndud
° Py w oYY v ! ) | = o
aundeuiuld ssuudesdinalniildluniseuruaniisding1n Senalnildlunismua

138N Concurrency-control mechanism

=l

nalnneldvesszvudanisgiudoys aeiitdadmuaunsalunisiounieudu
Welvianunsasndumavihauiiintunieuiuldegiagnies Jaiendt nalnituguasiunis
\ihdavestaya (Lock-Based Protocols) Ineuszneauluse 3 daundn
1) Adeildlunisden (Lock primitive) Usenaudrgvarelnusanlddnnisdenuu
o o o o [ = o ° v v
W Ferndenildlunisden st msunsndustasieslslatng

1.1) Shared-mode lock (lock-S) Aedmsmuusndy &1 slock vuwaalag
mﬂuLL%n%uﬁuﬂziﬁénuﬁﬂﬁa%alﬁ

1.2) Exclusive-mode lock (lock-X) Aiafhmsnuusnduda xlock uuuailas
LNtz sas ez e lunniulg

2) andniulsvesidsilalunisden (Lock compatibility matrix) Tugiaiaid
waazn U fuieUf URddsegiu drfinnsuuninsmdsjiddrdeey geudinis
[ o

Jansdenuunatiu Feluiusuferfunsuusndudugeuldpddenlunisandunisly

' '
- o

uLoavesnules delufidaziansaniuandeaiu leglduanindfiseydn Adsildlunisdenla
UuAswdule 61l True  wnedsaunsayhausautulunndtuld wadudu False
g gL wesen U URAdimsuuntunewuntin Tngainnisdanaazwuin d1i

ot L7 ﬂl 1 o U e A v
Xlock srlasviiegauvinldiinnunifassalans

M15799 2.1 Compatibility matrix

Slock Xlock
Slock True False
Xlock False False

3) Wslanaalunisden (Lock protocol) Anaesdrufinanly deliieanadanis

o

o v & v al v P & o o A w o )
qﬂWIWNaﬁWﬁ%@ﬁﬁJﬂﬁgﬁﬂJﬂ?quQﬂm@& LUBd910 LﬂuﬂqﬁﬁaﬂuaﬁﬂaWaaﬂiﬂaluuwaﬂﬂ'ﬁqﬂgﬂm@\j

= W

Jedasiiluslnaeadssytunaulunisldrids Lock  way Unlock  @silegluszuudnnis

FuteyaYNHEN T
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3.1) The Two-phase locking protocol (2PL) Juluslomealunisdend
Fuuseiiu Conflict serializable schedule lnsnnalusivdnnisdndiy
nelu

1) Phase 1 (Growing phase) fia Lock gty Unlock Taflet

2) Phase 2 (Shrinking phase) fia Unlock wéna Lock 3nlaila

Transaction A ume Transaction B
FETCHRR t1 oo
(acquire S lock on R X

ol 2 FETCHR R

2] (acquire S lock on R
UPDATE R 3 e
(request X lack on R) | P

wait ' re

it 4 UPDATE R

wait (request X lock on R)

wait wait

wait wait

wait | wait

5UN 2.22 dragranisuideyuidag Lock protocol

A mATINMsUfTRs i mukendy sewuin fnan t, nsuwenduusn
vinseudeya R virlia Slock 7 R faui t, nsunsnduaasiiniseuel R vlvides
1An Slock Tnenilefinnsainain uumindasnudn Slock ey Slock amnsavhelundensy
16 Tnglsiiinnisse widle nsuuandu A werewagsinnssweandves R Tagvinisve
Xlock 7R wilfim Slock 91nmsunanduiiaes fvhniserudrld vilsmsuwendy A Aanns
ABY Laslile NIuLENFuTiaesazyhinsemeanan faziin Slock ¥emsmuLendy A lasnnsi
aomsunsndulag iinnsaesdefunasfuaziiondt msiinansianie wie299sdy
(Deadlock) ereilosiu lWliinaiRanarnuanmadnsoanun Firewinardilal Conflict

@

serializable 9¢NANAIL9958UMLTTV89 The Two-phase locking protocol

4
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31]17'1' 2.23 Wait for graph

winn1sAe Buusninisdeadidsluunazuad Wewadon1svineumn

' 1Y = @ o a =t o 1 ] @ o A [ @ =l 5
sgaudnay Lifinisdeaiaifiu Jevhaseviinisuanden laedfiileyinnisvandenfiganss
=l o a v ) v o dy O ‘ @ '
e azvinnsdendnlila unedrelsAmu Jumindnnsddenu Two-phase locking &alyl
anunsaunluligvn The uncommiited dependency 18 iwsizdgyun Liaansaudlulanae

. . . = s 1 a 8/ ot
Conflict serializable schedule @tgymininarinervesiv Cascadeless schedule

Lock A Y)
Lock B >_ Phasel: Growing phase
Lock C

Ly
Unlock B ~
Unlock A >_ Phase2: Shrinking phase
Unlock C

/

—_—

U7 2.24 draumainluslanealunisien

A-J iy 9/ 2/ - a .
LwaLLnﬂzym‘uaaaq Xlock ﬂzmaagnﬂaﬂﬁaﬂmmmﬁwaﬂﬁ (Strict 2 -
: P a o < g a v o @ 2 u
phase locking) Wasnvauduvinnisuandaaisuiuld AILUIEUVIANITTIUYDY AILA DY
a 1 [ <4 s 5 Y] 17 = s € o
#91504171 10U Slock %58 Xlock satiulusyuuinniigiudeyaunandusiazyitnisuan

ot s a ¢ J : .
foAna Slock uay Xlock wqmmﬁwaw 15811 Rigorous 2-phase locking
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p— Ll UPDATLE R
v— (acguire X lock on R

FCTCHR R (2 o
facguire § hock on R}
Wit = .
t3 synchpeoint
wit if frelense X ook on R
Wit
resumc: FETCOH R 4

tacguire S fock oa R

s

L

sUfl 2.25 maandaniigadadwosst
Tuunensal msdepumdeya viemsdeamsnaiasidemnniiunis iy viliiae
nssevemTuunduBuiiuTy Fuildssuuianissudeyeuaantasildntsdearisuuy
vwndnvevunalvgiuegiusuuuuresnmsviinu deelunsiealifiuszavinmaniy
158177 Multiple granularity
3.2) Multiple-granularity locking protocol famuannsalunisfenniy
vuaTneaLAs Setaeudtlymn Phantom phenomenon fiAnainiiuedayaasutoya

9

v & = [ Voo s ol e
wazunUgyy Inconsistent analysis lnglinaliiini9959u wonanifsasisnan overhead

£ %

yauzszuuldldviauntnld Tnedymideuistainduladn i g nsulaegnelsdn
granularity fivunaiinnd Wusediuuon "Lajié’ﬁmmLLsnﬂ%Lu%’uTﬂﬁmuagui fiiesdesnisden
sefunsns Fedlsruudansgudayadinasld intention lock WantaeTun1sasraauemm
fuldresnisussananaseninmsunendy Intention-shared (S) fie T,wmim%ﬂ 1S
lock Sub-tree Tﬁﬁ%um‘fu%gﬂ Slock &wdunsal Intention-exclusive (IX) @ Iwumiwuﬁgﬂ
IX lock Sub-tree Tﬁiuumﬁuﬂzgﬂ Xlock #38 Slock wagdudu Shared and intention-

exclusive (SIX) i Tnuslluuiign SIX lock Tuatiusands Sub-tree Tdlwuntiuazgn Xlock
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IS IX 5 SIX X

IS true true true true false
IX true true false false false
2 true false true false false
I true false false false false
X false false false false false

3‘1]‘1'71i 2.26 Compatibility matrix

\@GD

gﬂﬁ' 2.27 Granularity hierarchy Tnefl A A Area F fio File uag r A row

AHUANANNYBIYDY MySQL Aunguiiseyl) Aauuminganudiiula dafimny

wanANNnuiunedu Faladfinasseyfis Shared and intention-exclusive faguf 2.28

Is
Conflict

X X 7
Conflict Conflict

Conflict

Conflict

IxX

Conflict

Compatible

Compatible

=

Conflict

Canflict

Compatible

Compatible

Is

Conflict

Compatible

Compatible

Compatible

g‘ﬂ‘ﬁ 2.28 Compatibility matrix 984 MySQL
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melussuudansgiudeya uendan wugruanumaditaesdeya
(Lock-Based Protocols) uia fiinalnnsdnnisnuuunils slalldnisdendoya udldiFos

wasaugelunsdnnis Bunluslareanuuiian Timestamp-based protocol

2.4.1 Multiversion schemes

MnannziAansUfTRnsmuendundon q fudu erevl¥nisveuauy dia
mmadiosnnnisse wie 919gneniannIULeNdY endatrugy Wefifdsleusn
foyavnundla q eratfnmssetuld esandrflmnsaudu Selignnisduiuns el
@150 videenufinnsenidnnsuuendu WesnAdisesnisenu gnisuriuluiGeusosudn

nalnAuAuNIsY1 Multiversion Aeusagddsivnisideuaginisanaaesduves
wotiudiuan wazidedmdaniseuenluuen meluszuuinnisgiudeyassyinisideniies
FunildluvansieffuresuatuiioTnniseru lnefnesduiivhnissiuuiu dessiany

QNABY wazanansafziedsauselUla

a i . . s A o
UM 2.29 MsiiuAuUMUltiversion Feiinaneiaidu

PMAANINtUIN19911 Multiversion  wdatAnansdinisi@eugiiuafuasyinlwuns
NITULBNTUNFDIN1TATOIUALANLdasaviuseld 1wy Tnsuwenduusn WHu T, 7
ABINITOIUAT 1y WANTIULENTU T, ¥n15dmanen iy r, Gawe T, Feenisazeruan 39l

! I FYIP= S [ . . = | i o | |
aunsnguents dudieilu Multiversion T; AENN15A8UAIRIN 1p T, ¥IN15EIUANRIN 1
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Tnemssufiasdessiligniaesiu wasievhnmsdey Alideunedtulwieue b
FuALAY fagudl 2.24 FaililaiiAnnasseiintu Tas Multiversion  fapsusziandie
Multiversion Timestamp Ordering AU Multiversion Two-Phase Locking 1agaInA1SANYY
LSINUAN Isolation level %99 Repeatable read @4 MySQL ﬁ.ﬁuﬁﬂ’lﬂ‘ﬁmuﬂum

Multiversion concurrency control YUY

2.5 wanmsadvauaniznsidaundauiunieTu MysQL vasszuuaa1e
270 INnoDB engine Fasasunisviuremsuiendulussuugudeya GREDREAY
solation level Tasusavseduarldmdnnisdenfiunnaiaiu Tagfisamnsatsfuaiiu
gnsiedlalasfineadues MySQL Ap sefU Repeatable read %alﬂum*aﬁmﬁumﬁagaﬁwﬁzy)
FI19) 17|'Lﬁumﬂ‘a‘j’wu@mauﬁ’ﬁ’uaamﬁmmﬂ{i"u (ACID properties) lagis1@11150aANEDUNY)
yasmugniedldfionisldseiuiivnas 1wy Read committed uaz Read uncommitted
Tuvue?l SERALIZABLE ssifuseduiifiainuidusnunnndt Repeatable read
nsanfiunisnigluseauaies ves Isolation level Tu MySQL
1) Repeatable read iuiiweasues InnoDB Engine #4018y innoDB 3uidin naln
fiusyansamanniu 3and1 Multiversion concurrency control (MVCC) Fafl
msldenilu Oracle , PosteresalL #ae lasiaadulumssiuteya MVCC azsh
N131AU snapshot vadtayald Fansrunsnduasiiu Consistent view vaadoya
Tngludi al¥nnsenuuuy Consistent read @aazeSunesasiuans Jeunnsng
fun15811 LU Locking read 7ilalld Multiversion
® Consistent read* (19u SELECT .. FROM..) Tunisenuludnuey
fanatnvriiauuandieiun1se ulusedu Read committed A8
yneConsistent read Tunsrunenduiiieatiu ag8uansnapshot
(i) TiAnaIng Select Asausn wilunsmuuenduazivaty
Select sigly faveudia snapshot fifuiaue (A1 Select ASausn)
mndaansldalminnnnisium doeinis commit nsuusndy
Yaqduriou Taunissudnuaisil uiazvsuuenduaunsaiiudeya

4:] 1 s E 24 4 = at =l o
Auanaeiuld Tusisaimilounu lunaifeanu
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*Consistent read w38 Consistent nonlocking reads tJun1sld Multiversion Tunisuans
1Y & g o 2 =
Query snapshot (HaUBINIAUMINLTY snapshot NiBuIINgWTayaluaaImnile) & LI
=t 1Y [ o all o =l a a V| :
wilslun1sAunteya iudeyaiinann1sasuilas MAAINNIIULLNTUN commit
U ] } o 8/ 1 1 J i = e.') o/
Aaudisnaihnsfumuaasliviunsldsuilasiiinonmsuusndunenas w3e NIy
o 1 3 = ) 1 ] < v o a
wnFundald commit Tunsdlauaznauuendu uaamisairunisiuasuLvasla aana1d

ADUNTN UV SN TULREINY

o wnléludauvasdrds n15 Locking read (SELECT...for UPDATE,
SELECT ... LOCK IN SHARE MODE), UPDATE w38 DELETE

o '
e

] =~ 1 o @ 1 & o w . 3 v P
ﬂqﬁaﬂﬂﬁlﬁﬂlﬁ]% uAd971 lWuAEs Unique index ﬂ'JElNE]Ul‘ULLU'U

{
o’

- & o v |
unique search #5® Wusda il dutonluwuy range type search
Tasn1svinauazitiunudisuaadl
® Unigue index with unique search condition InnoDB vdon
4 a A =] =] 1 1 P
LAWY index record msesnudauly luiinnsdeateeinaivy
#39879 record Wuuilanuisaiia Phantom &

® Range type search AednwAEAISAUNUTUYIN InnoDB ¥l
nhsasafuluy next-key locks (571 index record AU gap
lock)ilalaztaatiunas insert 910 session By aslugesinenie

Tuta49 range ﬁy'u‘] Snwaeiildin Phantom read
2) Read committed Tudauves consistent read Tun1s SELECT usiazada auidu

g1um snapshot Tmsivnads Tnsurarafsenezldmunnsaiy

Tuduwes Ada Locking read InnoDB ¢dPAI@NTE index record v
lain9z18u specific search 3@ range type search Any uaTOYIRIMAANIS
insert AlASENING index record waludau UPDATE AU DELETE agwmilaufiu
Repeatable read forautudouluindu Dunsld unique index A28 unique
search (19U where id = 100) ®38ANSAUNILUU range-type (LU where id
> 100) Tnedunnifiuluy unique search InnoDB avdeAaniy recoed nss
audeuls Lfinnsdentosinaseninausiay record waglumanduiu nmsdumn
WUU range-type vy InnoDB 214 next-key lock flazdoara record uay

1 1 1 14 A o =
184971938 M34 record Mg WaUsenun15An Phantom row
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3) Read Uncommitted Tumsld Select Statement azAnfiunisluguuuy
nonlocking W& ﬁT.aﬂwmsdmmﬁgmﬂgauuﬂaﬂmammmn%’u%"u fusfauds
13 commit fimu FuSendn dirty read
4) Serializable SNWUTNITVNUUALBUNY Repeatable Read W# INnoDB 9
\WABUNIYANEwea SELECT. FROM  IFINN9YM9TULUY SELECT .. LOCK IN
SHARE MODE (Slock) Tuszéiu Repeatable read Twlagsnlugii
2.5.1) Transaction model and locking
1) InnoDB lock mode dnsldaudealaendn 2 wuu luseduum fe
1.1) Shared lock (S-lock) ayanlivisuuandusuioyaluun
1.2) Exclusive lock (X-lock) ayanmlvimstunenduyinnIsupdateniadelete
)
Tunsdifl nsuwendu T, fd Slock PguULAT R Fathy azdanalel T, Aduniivas
Faasdnun lock woa r QNiANIT Fstoluil

® 1T, 9 Slock UuLA R azaunsnasnteviud Widesse lnefiuny R avilvia

Slock ¥e4 T, uay T, oAey

® {1 T, azun Xlock vuun R agliaunsadenlaviuit

dmsmuuendi T, Xlock Uuen R nsspsvenisienann T, wvlilanansadenald laidn
2zl Slock 38 Xlock aglylanunsnujodlaviui suludossely T1 Usssdoruuum R
nou

u@nﬁrm‘ﬁ!nnoDB 5945UMTaBANUY Multiple granularity locking %d@ﬁgﬂ_;’m’[ﬁﬁ
nssfiunissanfuresdeniissdunns v5e n1sdeaninisne lagnissenlusefusingtn
lunmsU i ez intention lock 11428 Taedl intention lock AensdeAnisedmiunsnu
wendu Fawanavdnveinisdon(slock Xlock) Agaenisaeludmiunndluasetiu Tnous
19 2 ¥fla @5 intention lock Tu InnoDB

01 Intention shared (IS) finsns Subtree 2z1Tm Slock WnTISELECT 21a7nan3ne

21 Intension exclusive (IX) 7in1579 Subtreevzimn XlockuaIASELECT 1191nA1579

Tnefifdslunisi IS lock fie SELECT ... LOCK IN SHARE MODE uas IX lock Ag
SELECT ... FOR UPDATE lnefiflensiuusndusioanis Slock vunalusisns T asdeq IS
lock 71 m319riou Turasdidlons uuendudosnis Xlock axdas IX lock fimsiadauduiy

#111509191M1579 Compatibility matrix lﬁﬁgﬂ 2.28
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2) SELECT ... FOR UPDATE wag SELECT ... LOCK IN SHARED MODE
Tuvsaanunisal nserudeyalaghivihinisden enavililldnaaudindeans Jud
nsldi8n1sgruteyauuudentusuny F4lu InnoDB engine  atfuayunIseuwuUSen 2

=
LUU AD

® SELECT .. LOCK IN SHARED MODE (Uun1siéin shared mode lock asuu
uoie i Feazeunili session Su ansnsuuaainan Tl uslls
sugRliinsuiluresumdisnanld Tnsfiunadsnaniieduanduy deudu
foyaangail commit wé nszaztudmn waamatiuidegn nsuwendy
dusnfunsudluey waedslsl commit wnavaiuaghlannsasuaidiangn

19 aundmsuuendutiussdugeas

'
[

® SELECT.. FOR UPDATE Junistlestunisiimiunanduiu 19ads
SELECT..LOCK IN SHARED MODE #ifeyaifiuariu n dasvianfeaiu &
wWisuiaileowdn unns SELECT doyasenin ilevihnasufladoyadunends

[ s |

sedunsuuendudu FliaunsoufiRtuunasenaiadaems slock wiexlock
a
fvidu nlidosnisfenlild SELECT...FROM Tudnwaizifudadu consistent read
favannsagiudlslaglifimsinden snfegnanunisaieluil Auansuslon
Y8917 locking read (SELECT ..FOR UPDATE / SELECT ... LOCK IN SHARE MODE)
il
21)  auAlilinnse 2 m519 Aermdiustusendnmnsns parent fu
child Tned child ynauases parent Tnsfiausuil nsdifiisdanisih
N13 insert 4a384 child table Lﬁaﬂgﬁ'ﬁﬁummgﬂﬁawmgm%’aga 15134
AI3989IN"S SELECT ..LOCK IN SHARE MODE #1514 parent fievin1s
n9Ivdey 31dl parent agase Auswhng select Taglsifinsfoauniiiu uds
\519¥810150 insert child row ldegeuasadelaeiiulaing parent o

v a

= ' o o i P o z
n38lu? Ameu Askl Wesennounagyinnis insert  o1aduldld fiae

b eCe.

session AU UIIN13aU row Tu parent table Mi59dean1s eenlu Feay
an1un1siaanany aunsaunlvlyuivanilaley ¥iinns SELECT  wuv
LOCK IN SHARE MODE allesiulailiiinnisidaeuutasniely row ves

table U9 Wiy
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o @ a
A&7 2.15 N5 Query Yayalasiinis Lock Tayanas

SELECT * FROM PARENT WHERE NAME =‘JOHN’ LOCK IN SHARE MODE

NA37N share mode lock azﬁaqﬁ’uiu’lﬁ%’%‘umﬁﬂmi UPDATE %%® DELETE uan
Fananaile  Femuneanudn 19998 Insert waawes child table leethevasndty winiinng
SELECT m7® locking read

22)  hegndall auudlidnnag child_codes ail counter field 1Hu
column #l#lunssey identifier THfuuday child fgnifinasludanisna
child @ wnvinnasldniseu wuuldiinnsden vie 1¥n1sdenuuy Slock
o lgldsuassauiiud identifier agafiviloudiu wazeraviliiin
FoRawanaitesniniia duplicate key dslunsdinnsldénde SELECT ... LOCK
IN SHARE MODE Adsliifiafimasiduiy fild 2 au s1ue identifier
sanundeuiu uagie 2 auvhnissmanazdinaliiin deadlock dslu
MySQL wsmuuenduilidnnitazgn rollback uidnauazannsndwmanls 3q
2514 SELECT... FOR UPDATE Lilefiazlévinnns Semanisne uavdondnil

wetug asusiloswuieUeeiu deadlock

3) InnoDB Record, Gap, Wa¥ next-key lock
4.1 Record lock: @ N1s@eAUY index record
3.2)  Gap lock ABN1580ATDININATENING index record U38ADATEUIN
UUEANTE19EAYBY index record
3.3)  Next-key lock fi® Junssiuiuwes record lock Waz gap lock
Haym Phantom hadulunsuuendud dle SELECT 'ﬁagaﬁmﬁauﬁ’u uAlAkadns
vosumuanesfulutinaifiuandaiu iWud vinsdumdeya 2 s ssuanaumly
Frsnardiass Aldusngludisnaiusn wazden unafandadn phantom row datlym
Fananufntuainns Insert doyalnailudufiufifisewing 2 neuuandufaing
Taendnnistunisdesnunisiia Phantom row 9¢1d next-key lock Tasifiunisden
sedulnn (row-level locking) iflovnisdumn vde uanuuuu table index 1mg InnoDB
meluasiniside Slock wie Xlock 71 index record MAgatos uazyiinsld gap lock 7

. H o g $ [ I
index record T ¥ilynIn session %i4¥IINI5IER slock %39 Xlock UU record r wan
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session duArkUaINN5D insert A1 index record SEMiNrRIINelAIUNINAEIAS R RUNT U
LNy y
gnNA8E19 WWetaeiun1s insert AdlUglun1s19lae?l where id 1177 100
P a 2 & I & ga o PP |
nalnnsdennielu asinnisdentulagld cap lock FahAe Msdoaynuaiiilan id uanndn
100 OnduuARudAT 90 AU 102 A9t InnoDB Ae¥A1saeAYeIwing new 102 Lavnaemn

102 Hudu

ey
2.6 3¥UUNSNAY (Recovery system)

MnAnaminuautivemsulsndy Jeldln Atomicity, Consistency, Isolation
wag Durability lae#l Durability feflensiuugndulaviinisufjiisdaadosouiosudn
(commit &) MilvdsuuUasteyaiuasiosegognns wilunaireuenaiadgym
sEUUAN vieaundu q laefisvuuianisgiudeyasnliuiusesmiswdsuwdasiang s vied

] o Qs v & [~ < e i @ [
nsfAunTuLgndunduALIn ity [Wusesuesamautd Durability  Au Atomicity Tng

Jgmenudumaiiiintu dvatsanuauasnaiayszian

2.6.1 Uszvwaspnuauman (Failure classification)
1) Transaction failure #ia Wlonsuuendunisduman sglinsenuiunsiunenduy
du uay lalnsenuidwnesvienarn
1.1 Logical error Ygyyiinannaeluwu WEaildwauluwenndiniiaany
NANAIA LU A infinite loop
1.2 System error szuuilAnaniaymaieluszuugiu doya iwunsiin
199960 vielwaluszuuan Dusu
2) System crash Ugym19ianann 1wun15iinszuul@ninesas Wwuuesadevie wse
sy yiliiAnaadumaiassu lnsauufignudn Jguidananifilinssmuiu
fan 1w DB Space
3) Disk failure pafinAudenisdaduldiensd Volatile storage LAy
Nonvolatile storage nsdiil awensdiitanuil syuudanisgudeyalilauisndanis

ol

wdldl fedlipuasruuidmiisitedlunisdanistgm
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N input{A)
Buffer BlockA ——— D D &

Buffer BlockB ——y | ———1»[] B
4 output(B)

read(X) ;
write(Y)
/
5/ [

X4

Y1 D/
workarea workarea
of T, of T,

31]'17% 2.31 28814 Data Access

lunsiirdsdeyadna q Sufinalnnelusgifonds ndnfe auuAliildemuuy
uenwaldu feanisetum X dazdwindslulissudaniagudeyaduiunmsmnadwsli
Tneneuiiszuuazsimsetuan X nlsegyinansanasugdn i X agfitvasuialal dnlaid
Jefesiinisiedoya (nput)  9ndiadidrundadwiesnoufiazuansnaiiuennaiadu lng
drieifenanidudniwesnarsiiynniuusnduiinisldaususulagisoniindiiua
Uniwa3 (DB buffer) Lazi3unfiannenaninaauaaius (DB space)

nsdlseamsideudn Y adlusruugiudeys svuudamsgiudeyaseyinnisnsisaeudn

Avanaeglumiheanudmvdnuselal dldey svuudnnisguteyaisiedlufstoyaunain

fannaur iy

yFuNUIN Nslde1deeunsadeussuinalusunsuiuiviiasiu Tusunsuay

'
s

LildRasantsnisivandeyasntnimesadufian (Output) iesaindidiangnn asgnde
nszuuianisgiudeya Weszuvuujuinisuazseuudanisgiudeyaiiuaunis way

TUswnsuagshaututnwasiaelaifedeiudand

2.6.2 Transaction recovery problem statement

v s

[ o & 1 = < o Y = ]
Wulguindnlusiemansan Wesaamnviinisidifiadena feguData access i

U

€ &

\iganasian1sffuvesddmsuiendy eneliinlgymsng 9 dll
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1) Msiinsiusendu commit lureu uin1siasuLasdslsignluandeyaainais

wadwinesafan

2) Mmafmsunendudliviinig commit usldvasdeyaadlulufaduisdiuuds Ty
fnAnINNTA LN TIIULENd ﬁu%aﬂaﬁﬁmmmlwq figoefins input uaw output

o P ' o w & Ao
ﬂ@%amﬁ@ﬁuqaqLu@ngﬂWNQﬁﬂqqmﬂqwaﬂﬁyugﬁh%WHﬂW@

2.6.3 Log-based recovery
1 & o W v ) i e
Wunnsgiunied szuvinniagiudeyaludagiuldlunisdisnisffuvemsu
wandu Taweade Log files Fudulvdtrasndadaslunmsifusiemsivisuwdasiiujdn

lagnsmuuendueily Ingsuuuunisifiusemsiiudddlu Log file

i\ SRS | S
T ARG \ OV DIV
<Tx, Commit>

Ui 2.32 JUuuUnSIfiY Log file

9N3UT 2.32 duuaadliiiui yuisusiuremsusendy wazusenaulushea TxID,

1 v
wa o o s a wa o

- a - raran o i = @
Q fe umngnuiRdA1ds, Ov (Old value) AeAfuveILmItURBUNILYNUURAN Lay

'

= o

Nv(New value) Aarlusiveauantundsgnufofddslunswuendu uazaumdmsu
wendunda

A5711914Y04 Log-based  recovery  fiudnnisvhaiuiuduile 1innns commit
rsTuuentu 1ae Log buffer 9svnsifiudids Log record #s@e <Tx , Q , ov, nv>
07l3 qunitaiinng commit nsunendy , aeurdasynsUAAIos W5 UnansaiavLiu
U Database blocks iy Fsreelvandeyaatlulu Log file Ingnsiasunlasensey
Tutiles waedlivinsadudast Tnewinfansaudenevessyuu Weiins 3an1in
seuuUfRnmsuarssuuinmsgiuteyaudn dhuvilwesssuudansgudeya (3un31 DBMS
recovery manager avsuiunsmuduneusiaseluil

1) svuudanisgrudeyaasvhnisuany Log file 91nvielatunniiionsioaoud

ysuuandula commit wagnsuuendulagnenian Taenstuusndulaiign commit

uérazthluifulily Redo list uinsuusnduiignonian azgnifulilu Undo list @4

Tuunanansusisinisuen Log file eanidu Redo log file uay Undo log file
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2) dwmiuuragniuuendulu Undo list (suuwenduiignenidn) szuudanis
o [ 1 U £ o o & a 1o

grudeyaazi ALY Undo adniuaaius iwunsuidywnsiuusndudluvia

N3 commit wilalvandeyaaslulufadursdinu

3) dwiuudagnituuendulu Redo lst W (MSIUUENTUN commit Wea) FEUY

Jamsgrudeya avialnd anvidnluadivaady Junisuidynmsuuendy

commit luriau uin1sidesuuwlasdslignivandeyaninadiuatviwesasdan

Log file

After Image Journal Before Image Journal
(Al)) (B1J)
(Redo log file) (Undo log file)

(Rollback segment)

sU#l 2.34 Log file #usnidiu Redo log file uag Undo log file
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NN Log file anunsausnlndsznineanniuazanlyils vadlifevieussndanud
WD M MIUMINTY commit udagldifatlyuideniierainiun Undo eduasile
il ludndudeafiuannield vlidlensuuendula commit udaifiamisai funvidu

annanldsiala lnensuenlwansaes duegiundndumailde

2.7 n15815999aya (Database Backup)

Tunsérsesdesyaiiaglussuutu Taealufimsyiegassdnvaslug q fio Volume
backup ﬁﬁaL‘T;Jumsﬁ"ﬁadﬁmgalwéﬁzwm uag Incremental backup ﬁmmﬁum'sﬁﬁm%’ay)a
Lﬂ‘W’m‘ﬁﬁﬂ’I‘JLU’aiEJuLLﬂaWWﬂﬂﬂ'ﬁﬁﬁﬂﬂ‘fl}agaﬂ%ﬂﬁﬁ]uwﬁ’l Tnelundndasives MySQL Tl
anwaizn19iuding 1 Tnedinisdrsesdeyauuy Incremental backup el Binary Log
VUBWIESWAN waryinsas record maamsm?{wLLanm%’a;‘@Iﬂé’a W@ esENs0e 1y
NSALHEUNIIESIAS nmﬂa‘%‘auLLﬂaa‘uaa“ﬂ'm&a’lumsw Lﬁaﬂﬁﬂﬁmsmé‘auLmaagﬂﬁﬂmi
wilouruidnneivan uarlu MySQL enterprise backup @u1509 Full backup l#

zhu"lu'iwmm';ﬁﬁumQLﬁaﬁulﬁﬁmﬁU%n’rnﬁ&nﬁum‘ﬁéﬁaq‘i’mgaLﬁa‘lﬁamm’a@‘lﬂﬁ
laiinsdsesteyaaineuddesa (Data center) iuinuiewaneusis piiialasinissuuseiu

£

1 1 a =l Vo ] £ a o I g
deyaarliiiansgrymie laeinisliuings nmsdrsesdeyadiiiunia Scheduling backup

gagfldamnsailunnaniedisasdeyanniuld deanisdrsesdayalunn 9 Fu Mdaam

T Aaviiligldailuy Google Cloud soL awnsadulalédn Wefalgywivesdoys g4
anunsadstagarinmitmsdisesdeyalinduinldls vildazamnsegldamulussuunanaun

g971

Dashboard Logs SQLPrompt Backups Instance sefiings

Scheduled Backups

Schedule Last status
every day 16 00 (UTC) & Successful al 9422112 1 46 AM

JUN 2.35 msenisdrsesdayauuuScheduing backup lussuuaanan

2.8 F2UUANNUAIAAEABYDIgIUTDYA (Database security)
TuGesmnuasndevesssuugiudeyaiu lnsiuguiiluiivaeisesmeiu laun
@ L% o Ya a1 at o
nsadnssuuaudasaneesgly , nslRansde 9 Augldaiuaumuigan, n1s

ﬁwumm‘mauﬁumuﬂszanauﬂ% 1ana1Nd Weln1syinauinduulussuunaIntu
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3

a = o o o i = v a
aﬁ%UQ‘ﬂﬁﬂiﬁﬂJﬁﬂﬂCUuﬁJ’]ﬂE]EJ'NWU\? Ao ANUUADANBUBIURUATDIUAAR IﬂEJQLﬂa ﬁﬂ?iﬂLLﬁ

U 9

U Y

s o =l 1=l = 17 a = 1 &
auvasndsludidoyanliiinisgymis ilesnguddeyavesgiiaivalauaialan
wanndpiadelduinsguaudasaissie g sauludianisil Confidentiality w3aaa73

Y 2/ A A 1 “ s v 2/
QnABIvRIveya (integrity) A9 9 WieAuUaenievestoyarldeiu

[

iipfiasun?l szuugmtoya IaunsninIsiiuANUaendesg o Ladsil

2.8.1 msuduinugidnldeu (Authentication)
2.8.1.1 midudufnugitnldnudieszuugudaya
Tunsildaeulusruuiu gldauzdasinisdendudgssu Tnevilinisidnly

nudulufeaugnieslagsesiunisnsisaeuanssuuianisgiudeya lilinisidrg
syuUsuTaTes root deilsluldnuesdusunsy ﬁaﬁmﬁacﬁ‘ﬁﬁwmsﬂsan%auaxiﬁ‘ﬁmu SYUU
%’mm‘sﬁ'\wﬁaga%ﬁﬁmsLﬁﬂﬂ‘ﬁ' meta table waawwﬁﬁag’[u‘ﬁmﬁmga Mysql Faneluas
Uszneushy msiiifgadesiunisidifiessuugiudeye Ssgnliansandguassuy ieide
ﬁw%‘lumsﬁﬁwaqﬁl%muﬂzu‘] uazi3unsiiin Native authentication Taefinnsnasineg
wanilaun User table , db table , host table , tables priv table , column_priv table,
procs_priv table wag proxies_priv table Tnefiuiasaisieasdianslunisyddnasidnis
ssuugwieyaldunifosunndteiu fail

LY =

1) Administrative privileges Aasziuflaygnlianunsavnissniunisiudnines
vosgrudeyald uazanunsadrfisszuuldedanirevane Liflnisszyanidida s
WWungldauiiide Tu user table Aifavslussiuils dsléudwan System admin

2) Database privileges Apszduiaunsoldemuiugudona uazyn q Seudndla 9
mﬂ'iugmﬂﬁmgau?uiﬁ lnednssy ”Uﬁazgﬂﬁ’mumﬁwﬁmwwmqgmﬁaya w3 Uiy
gudoyartanun Tusgiudguasyu Fudldenavadlfun do table

3) Privileges for database objects ﬁas:ﬁuﬁmmiﬂl%m’iumiw, ABaYY, DU
wnd vide 31 Feargnimunanslians vedoudndlugiudeya 1dun tables_priv

table, column_priv table, proc_priv table Judu

a W ow a =
2.8.1.2 mstududnugitnldnudsIsnsdu
Ay v a v ¥ o o v o a ¢ a ¢ P
nnitlananuarin Ineunfuduiiedldinisideusesdunidviaes @ninesesld

| o v oW 2 o ' :
Foveglinu uazdrlunsrvaeudiiuszuugudoyato mysql H1um1s19 user Fae3 1
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fanan iy metatable Gadiaawdu native authentication wnldfiuandy suvrelunis

gueu
v

WBnsinanlullagiunanunsadigliszuugideyalisidudeswhnsnsivdeules

v e 1 o

lngiinsguduriuanduvseid@nines A3anAufluuiuves Authentication server Loy

[
s

RADIUS server WWusu ualu MySQL teatiu Aaudinesdu 5.5.7 lddvareudndu fldrundae

]

[

Tunstuduinuvasdliau Jadnnisie Wegldvinisdendu mduuadniiesesyiinig
a 1w . . o a g a = [
\Waunanu Authentication server uagazyhnmsaisuanuganslunisidrdessuugiudoya

@

] PR o & o qva o | [
Q‘L‘U\‘ﬂu Iﬂﬂﬂ']'iEJU?JUW'JmuﬁﬂﬂmxumjlwLﬂﬂaﬁllrﬁﬂwgﬂﬂﬂoj 2 ﬂﬁl’N‘lﬂLLﬂ

® Extemal authentication AsEuSuMAUABUandY axvilvglvauauise
- ) 1 = e as & & aa =l < s
Wwaumna MySQL server agnsiinangiuiuses dutudsnmsmmuizanlunisgudu
AIAUNINNTT LUU Native authentication AilfAwasmnaisafigniiulilumisn
3 = 14 A @ el = O s 1
mysgluser laguandugnasiuneldiuisnistudiinuainaieuen snfatng
\W PAM (Pluggable Authentication Modules), Windows login IDs, LDAP,
%39 Kerberos
o 7 v o L = oW L . : =
®  Proxy users matﬂ'umulmuawﬁ'lumswama A7 Authentication plugin 9zAU
1o v A - v o w A ' T
m‘tla‘uaw:ﬂ'fﬂﬂﬂqL‘wlL’m'ﬁLﬂuan’uammé‘l%wmadL'ﬁaumaaq WBLID3UIAIY

W e - o & v < =t al v < %
Uaensy Juatiawindudliuauiiass dsanusaideunuudldsuauduls

<4 e, oy ./ P2 = & s v o
Wi ﬂﬁWHLUUWi%ﬂIUﬁ’WUWﬂ‘ﬂS’]HE}U YIFNUITOAIATEAUUDY  Proxy 16] WD

U « Y

AINUUUITTY

2.8.2 msmuuaanslunmsidifeszuugiudoya (Grant privileges)
v alnl o a & vw v oo o o2 v dv oo
aazwazmhilunsimusavsifugldudaz autu Wuiewesguasyuu Adeail
s oA L4 ! 1 o a ad =y < v =
nssyyansueliudazaumunnumiivan Limsimuedninunniiuly vietesawduly
w A 9 o a o o o va a
visiieauUaenisessyuugudeyaiet lnentsimundnsiu fisuuvumddlunislans

gagalul

o ﬂ:’ d a 1
ANde 2.17 naslnavsungldanu

GRANT priv_type [(column list)]
ON [object type] priv_level
TO user specification [, user specification] ...
[REQUIRE {NONE | ssl option [[AND] ssl’opticn] 'c 8.’}
[WITH with option ...]
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= A v . . ¥
e object type Taun DB_name,table_name,function llag priv_level laun * ,

**, db_name.*, db_name.tbl_name, tbl_name , db_name.routine_name Hudu
dau priv_type filuldvaredninioudu wu ALL (Fwuslddufiunisldvnesn

saciuldanunsalyavsiuauaule) , SELECT , UPDATE , DELETE , ALTER , CREATE (Judu

QIJEF‘\' e User

Hast db -

e LEn tan
a’lfii

tables priv et

-
No |

olumns_priv

\ +
rCcess denied Execute query

3UN 2.36 MySQL checks privileges
| w a v da a 1Y) 3 a EY °
.'lumimmﬁ]aamnrg‘lﬂmmwmuﬂuszuuuawasm latiu ITUUIANITHIUVOYAIE
A =t a 1 1 = o
N13 AIIFBUIIN user table |IUNINTBYS) UNITEAUANEGR MnlanuIeEriinig Access

denied MU gl¥uynnaiug

2.8.3 mMsfmuansuasiumuUssangldau (Views)

a_ a o v & < W v \ A4 qguva 4 d

Numsualisufignasnfuniiedesiuteyauisdiuveinisne e liiudiud
o o o &, o v < vo ¢ XA o oo v ot [
Tnduvewmseiulaslulymuigguaszvududimun Miiiesrinnisidriavssdeya

ALY warlilfiihdetoyaldursdaulnenisuiuusaudlaluiaesiinanss nudednlugiuteya

3

ANHIN 2.18 ANTE319 view

CREATE VIEW view name AS
SELECT column_name (s)
FROM table name

WHERE condition
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v O P v - = ° 9] raiLu '
ANUU U3515’“'141’[]Bﬂﬂ']'ﬂ’ljﬁ"lu’ﬂ@ﬁﬁ']'i'mLﬁﬁJaU A8 FIUITOUNNBANTNILA ll"l‘[ﬂ%ﬂ“ﬂqi

o = = s o v 1 d!) o a 4
Avusdvdvesliluseiv 91 lhegramunzanuiniu lngawnsavile fagui 2.37

GRANT SELECT jjd name, phong] O GRANT SELECT ON views.* T0...
users.contact_info T0...

CREATE VIEW views.yw_contact_info AS
| Ip ] Name ] CreditCardNumber [ Phone | | ID | Name ! Phone | SELECT ID, NAME, PHONE FRON

T I = ' users.contact_info;

[0 [ e

Haé"ze [ CreditCardMumber | Phone I

TR T

E‘Uﬁ 2.37 A79819A15 GRANT privileges Tuszau View

'
s

a o s | al e [T o a vy v o
MuaLsaiINslasulUaswasdenvedinle se vinnisavild laeldeida
I g & T - "
ALTER VIEW %38 DROP VIEW 1@ uana1nil Tun1sasnadn aunsnsnedannsteviseiiavle
v o I'J 1 @t a 1 4 A ar -
wazlgArdanis JOIN, UNION, SUBQUERIES LUA96198197198u@ndtngIny n15d31939210

N13 JOIN n13WE8971519 @uiliiiniine employee fiu job uanasiagy

AN 2.19 N15EF19977LAAINNTT JOIN d94R1519

CREATE VIEW myView AS
SELECT employee.first name, job.title
FROM employee join job using (id) ;

g
o w

uenINdidvlvg awnsaviinisenanla uasinsert A1lun1319ld Fredada
a a v u [ o @ ) & P
UPDATE, DELETE, INSERT lagfianunsodwianle audaaiianuduwusiunuu wilsneuia

(One-to-one relationship) 5¥1#319 La7l137 AU WOIVBINNTINY BnfIBENaRIsa LU

Adei 2.20 Aredanisewandayavasia

UPDATE Oceania SET Population = Population * 1.1 WHERE Name =
'Australia’';

driildanansaswenls Ao Fa7ldrdaléun GROUP BY, UNION, AGGREGATE
FUNCTION (SUM( ), MIN( ),MAX( ),COUNT( ) ) 38 Yasinduq unsszans Taentsfum
W i P = [ P 1 o  ea = 7]
mnamndulasuivarieya e19mien1s JOIN urredulzgnivdsuulasiosaglunisna

AEINY
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Tudruweenns INSERT 1u F2fguisavinn1sswian avanunse INSERT 16 dndulula
A o s al £ @t 1 e‘lf
Waulvdmsureduiig daneluil
- v |dd| as L3 - =J:.|J al
o neluin AesliiTersdutvasingiy
- b2 L7} L3 d’d} H Ted 1
* TiesnuynredulrannTeiugunliiia Default

v

o maduTae deadunediuniignsdeine uarldlvnadnsvosnisdunniiAnen
N13 Query Expression (Derived column) i Col1+3, Col3/Cold, 3.14159
Hudy
TSP
1) Tldannsavinisadie Index viiale
2) SUBQUERY luiaunsaldla Tudu FROM w8937
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ANSDBNBUUATNAIUN

Tuuwﬁﬂzﬂdwaﬁaiﬂiﬁa"fﬂwaaLL@WWEm‘ﬁl'u“ﬁhlﬂffmuﬁamiaﬁ’uwuué'ﬂmigm'ﬁa;gauu
AaTIIElE NI ATYLYEY Model feregnsls saulufaminfinsvihaursusasieg
vulpssafrafenanyimifiegslstie T.ﬂaﬁzq%fwlﬁﬂa"nﬁﬁwamé’ﬂmﬁuaalé’mﬁagiu
worwainduusiosiuludiuresguuunisvey sadildeiniseenuuunimases

= i =3 @ d a wae q./ =) 3
munquiladnwiluideises msujiinsusesndunuuvunu msldauninines

3.1 N199ANLUUNITNARDY

lunisesnuuunisveaesazssdmamgufiildfnwndundninssuugudeyauu
paTIREiAEI ARSI s uTldFnw e linTednsviendmilou
wazuansnsnngefosdls InauiansaniinisUsznanansvnuse msuweaduLuy
vuuvesssULdansgIudoyaiieguunand wazihunuIsuifisufunisyssanananis
vauremsLeAtuLUIILYBsTuUSan1sgudegauuuUng asluiannsnisgualy
druvesmnasaislumsintiessuuguteyasuna e

Tnglunsesnuuunaveaesasuimanaaeseaniuiidessolud

1) msthdeyaasgsruugiudeyauunang

2) miﬁ'm.awwﬁLﬂ‘ﬁbuﬁuuuiswﬂaﬂﬁmmqﬁa

3) Mmatwuadnsnsidildanussuuguteyauunaan

4) msvngeuligm ¢ devreinsussinanavsulenduiuuTuIy

nmsnageunudym 4 devesnisyhauiuluurni dWevnasimdaunnaiwes
isolation level Iaeildldgunuumdnduiiendiuuni 2 Fasenaudae nouuandui
sdumslutasanfentu St 2 veuusndy Swnundnnquialanandreduty swi
lelwadugan enevilinsdndunimaunendy Wiudrwesnisiddsuudasiiinaingn
nsmuEndunialé 19y ¥ Read uncommitted

5) NINAFBUNITATIVANIUNIANINIUANETVDITEUY

6) NMsVAAEUNSIHITUAIES SAVEPOINT Wag ROLLBACK TO SAVEPOINT
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Py o =
7) MIveasaWenaaeaulies CURSOR Tu Java n1svnaeaiiesweenis FETCH
& A v o . : 3
CURSOR @ iennaaaleyn1ve®l 3 The inconsistent analysis problem uay deymn
- @ P i &
U891 4 The phantom phenomenon lWgndasnmumdnvgui 1ilesainin Yy
-1 o a P A Y | P !
astaililuywiniAnanns SELECT wisanSudeausldnisidou CURSOR Litagan
| = ] Vo = a a 174 d A o o
waazunl Feenavinliiiiuntswdsuudasiinanglesieaun vmsuugndulu
1 =l s v o a:l 2/ O =1 25 L
WIANALITY leedadenistesiunsidaouulas lawn
® n13Asen Concurrency mode #elun1w1a11 fdesluum Ao Read only
ey Updatable
® N1564A Isolation level Tumsaufiunisnsuundu
o d{ o s U LY 1 4 1
® 013 Refresh cursor 9aUszasAIaNINIToNANA1vRILAITIITUMIBAY
angalussuugutaya
< % o o - ¢ o
8) n1MAaBdseIN1slY TRIGGER Jauszasalunisviminines Ae LHesann1s
n1vuA Integrity constraint A28 CHECK condition &alaflé implement 339lu
o 0 vy a ° o w v |
MySQL - vilidsan1isnisinuuangveslsunsutitemnugniisaveanisidem wu
wilidennian agdalanesdimaulivesndt vismiafugudian ndasnitfesia

nTasenuIalusinsy Wwelvildeunsiu TnelunisveasaSes TRIGGER

u

] 2
e 1

nl o d = | 1 ! 1
BUMIN1TVIRaeIn MySQL ffinnsegnigluiaies PC nau teansiaaaunisidnai

Y

'
s

1 L 1 2/ o A U v 1/ A
nqliagagnees Tnesuiuunazmddlunsussne milouinanliudluuni 2

3.2 N1399NUUUNITWAIUT Web application

3.2.1 gUuvulaseadevasuewndinduiilélulaseau
Tnssadeiilddmiunisiruiuenwainduiednvazuss Model-View-Controller
MVQ)  FaBuanrtnenssumenduaivdanis Fddurnsifoindunuuunuanitnenssu
(architectural pattern) #il4luanuiimnssugesnuag JUlUU MVC Tieuendrugensuas
Tudau assneiilom (domain logic) louAaadilaluszuuresdld uazdiunistloudeya

lazianiwa (GUI) ferreliniswau n1svegau waznIsgUasNImeNALIs uenaenaniu
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sU#l 3.2 MVC model Aunnsinse MySQL ()

3.2.2 94AUTENBULDY MVC Model
99AUsznaUA1egn1Bly MVC Model wuseaniluaudiue Model |, View uag
L2 e‘ ] J 1 - n'J a s 1 4'-'3!}
Controller lngntfin1sviauveusazdiunslutenndinduazeduienneludl
1) Model
Wudwilflunsndefussuuguteyauunams snfegnaitu nsgdeya

ngudeya , nsuiledeyanielugrudeys Hudu
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2) View

1 4

1 A v e v
Wudrumdunisuananasanuilwsudldaulamiu Tnelu MVC  Model

u

= 1

a1unsodl View lﬁuawaLLUU%uayjﬁumawummsaﬂumwmmaﬁ'UN:’l%'mu TRy 099U
vaduteyanngliau uasuanstoyasenluligldou
3) Controller

\udiundnuesnisvihauuuy MVC Model Aaifiufauaunisinuniieg

£

lagarsulayauharAunI1nsey luisenly Model ’LﬁLLasmﬁzLLamqaaﬂm’Lﬁg’ﬂ{t’mu

U

la¥u3me View wuula sndiregnatu glinudainisisdayananainmsielugiudeya Tae
v P = . -~ v w 1
mysvyleyandesnisasluiunedu (Web Form) #afierdu View wuunils VBYANINAIIY

gnéenaan View lug Controller waz Controller azvinisAuaindnvasdeyaiidn

U

=l 3 o & 14 L2 4 = v e £y
AITLLIYNNITNNIUYDI Model ‘[ﬂLWE]VIR]S‘LﬂNﬁaWﬁWIIJV]F}@\‘Iﬂ’I'S Wunu

3.2.3 msldmsuuandy vy Web application #i 1 (online Bookstore)

ISOLATION LEVEL : seaulslataduiiladluiuianndiadusiuaieniisde av14du

o &) - ¢ as 2 ¢ [ | alu v '
Repeatable read @i dunnaanvedssuuInNSEIUTRLAUUARIADLLAD LBI9IN Alanam

U

TUud97 Repeatable read 189 MySQL Sldnumrvainisldsauiuy Multiversion Rldsuniu
° - w ) = ELn o o v o v & o | |

n1svirugeuwasiu luynei Serializable agnisdendayanfumiuunudiulvg
o § vV a al ) v o P 4 - oA @& o

219 llAnn1ssenisIuuld wardefves Multiversion 8natnafie nsuLYNTUBUALNTD

. 2 [ 1 < . I o
insert unateyaluile Tngliiifu phantom row MInuuwndudy insert ae uAnsIuLInGy

2
o et

wsnozlaiiuaunimsuusntuLsnay COMMIT ) datiuarldlunis SELECT anAIENNTag

s <4

L a4 vV a 1l 1 A 0 s o <
Toyavemilsdeldads lnglifinsdensswinanimawihnsidenguiiide
nsldnsusnduly Web application $rumilsdelnevdn fisadl
1) nswuviisdeasluszuy
| s =l s . i
ioUeadun13 INSERT 1SBN  tigaiu angldaemlussuy 2 auludig

sepzlanfeInu 2Ll SELECT .. FOR UPDATE m1519nau vilvans1eaviauualy ¥2917an

s 4 s - § al E 2 s as 4:!'
uugn IX lock way NnUavesnswgn Xlock Faazdosiulilmiinnis insert Adouiiuiu @

219AlvARSe we deadlock 1a

2 1 af AH 1
2) msudledayarie vaanisdedileg

v

U

A o = =y a
\We¥iN1s UPDATE s18aziBunvestoyaluuisuaiviensdutniglumnis
£ ! 1 5 :’*" 1 c:l o 1 al ] -=;
2¢19n15 1S lock An1s19maiuTuuInoay VBYi1N159731 ISBN veanilsdeiauidasnisuily

flogasa uazdvlallaunlutoyadanann deluegld SELECT .. LOCK IN SHARE MODE fou
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@ & o i a4 & e
W93 991113 IX lock 1M1574 (SELECT...FOR UPDATE) aiiuvinntsudludeya lu
A e : ﬂu 4 -] | 1 A s =l 2/ d v/
waniReaNs viadl Avinns IS lock dew T IX wae iiwedesdunsdivin gldauauduitiunlu
wie IX lock awlafin wait Bndaewuniu luganaiiu
3) anugnderniznsuilednetiuvaaiandendsde

Tuvarmsidentedudidl CART azeyRlvignAmna amisanduvesi
=l v oo A A A A d v v o w A =l 2 )
floglu catalog 1 uidnaeilegifisstuiuanau uiidloiguiinvesnisseiu (@nsida
denduudmialil 910 session) auilmiagusienisdud meluduiiaziinnsyi SELECT ...

QyJ 1 i ot L3 d}

FOR UPDATE launielu sruugiuteyalaiinisnsafanedul StockNum Liensi9deu
d s = 1 s 1 1 < A o o al CJ s o =J
nuvemlsdensumsswiana K Trigger touduumisdanilunise Au $auaudm

gnA1feInITIuAigIne wazauisedeld d1ldaiuisedi@eliazyinnis uane ERROR

W
i =

v v 1Y oo P [ o a W o w )
MESSAGE ‘hﬂQﬂﬂ’] LLP WN%WU’Juwaw%ﬂd‘Ha‘lﬂwaW’m NAYIIEAUAN '{IL‘WQ@WLWV]%’@%I@ ‘?Nﬁ

= < P < o < o P a @
AoN1s IX lock MM 1e Xlock fuaiwsiaenIsiie UPDATE druauiinundsaidn (3in

o Y 9 < o y v 1o o <
JIuFeEan) MAIINUUILYIINTT insert Yoyalvil Ngnmdadeadlunisns order tiieldly

Y

3 =l o ] 1 ¥ A [V Y |
ATFLNUIIYATLDUA MFIAEDU LLﬁB’Uﬂa\‘]mﬂlU ey insert aﬂlﬂﬂﬂ'ﬁ'Nﬂ'ﬂlJﬁﬁJWUE'iZVT’J’N
A o 2 a e 17 =l a8 o o ' o
Order Way Wansgn1siasadu ﬂdLLﬂﬂﬂViU"ﬁ']EJﬂSLBEIWUBQI’UL'H‘J?]?UL\‘i‘u FI’E)I'LJ IﬂEJﬁ]z‘Vl']ﬂ’]'i

Join @9amn5 9 insert ALY uaz @319 VIEW wanssienisdevesgnan taslunisimvue

3
- oA |

AnBeinag vesaTn dnsrelull

£,
=

o Anglun1s SELECT Toyanenainlunisny books

&
=

® fndlunis INSERT Yeyalunisne orders a

oy

a  a

® Fw5lun1s UPDATE StockNum Tum1s1a books 1@

o Avilunis SELECT Yoyalu VIEW vesaunTnautiu la
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Add, Update,
Delete book

from DB

5U# 3.3 USE CASE DIAGRAM wanHaAFUNITIUndnYa LB NNELAT LI Y eV Ee
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Payment code

/0

N, I
m
o Publisher
Has /
m

¢ Has { Promotion | q

" <
Bank w
\ = Period Periodend

| . ARy we ”
3UN 3.4 MWuea ER Diagram vaaiunannatatuiuviewisdsssulal

& . ” o 3 s

3.2.4 M35lINTIULYINTY UL Web application # 2 (Airplane reservation)

ISOLATION LEVEL : saulsleadunldluiutannaintunisasediiaiosdu

a o o v % - 7]
paulay lngszdvvasleluadunayldiuszuugudeyangiianaid a:1410u Repeatable
a ™) ¥ \ a o o L4 v 1]
read WBULENNALATULSN LUBIAULAIIZ U ILONNALATUT @Dl ENINTTPRHTHGTIEK
1 - OIJ d ﬂIJ 1 4 = = 1 dl =l u -] ﬂl-'
UINAIULDWWAATUNTA Wsenansasnaeifisauanilafen 1MInn1SnTE NS LS NTY
- - vV =l [ 1 1 =l 9 ¥ i 4
WNaAUEANa1e e liiaAudsnieidusgnaunn Lmems‘qm'lu'[*u Serializable Lws1¥
v v o o I o = a 1
Repeatable read awnsauAtaymlivis 4 4o lavlaivinnns Lock resources finulasduansey
' R o v - . g M v ° - 0 '

a8 Favihlauauseaianissaindusianealilaidunisvinuasiunywn
ey ilveadeseq Performance I8nnnin satuazldnis Consistent read Litauana
o L o dd d 1 ] ° = . . - o
AU Annsazlidineney uartunuanakadl Web application UBAIINULILNITUANS
- - ' o — a o a v o ° - - v |
Werduroilraziu &rmfiummuu"l,ﬂuasmmuumnaumﬁ”ﬁmumﬂﬁLaan Jons1Alaeans
= 1 - ) | | 1 a e g o [ | v
AUANA1NUTUAUYII8IN15909 wazAIn1eg Nandulunisvimsunendudaly Ald
o FY) ° & o P o ) 1) & o
Swdudsyimaunendu Baluiinansynumnldemionafuanglivaeau aunsznadiols
ARSI wuLntu Tagldseaulelaladuilu Repeatable read

s

%) v ” . ) d  a ¢ w aw A
nsldnsusndulu Web application nsassfiadasduseuladndn ffail
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o d aw

LY

o <4 2/ = 1 & P 1w o o o a 1
sasvinnsideniaald Tngazideunn Status 9naudidunils wirdudwaudideiioadd way

melunsulenduazyinig Insert Araslu Table duq ioiinGas nvdlAuN1IYeIda8s

| 1Y) o YY) I v o A = 4 o
LLAaE AU m@%ﬁ"ﬂ@ﬂfﬂﬂaﬂ LLaxﬁ’l‘iNﬂ’Jmﬁmwuéizw’JN Es‘ﬂﬂﬁﬂUW]EJ’JUU LIBVINAT Insert Wiy

DWLANLAT 9891N1S COMMIT N5 IURNT BUTUSUAIUNTZUIUNISUDINTILLNTU

rj Wufmh—_‘ |
J idHotel INT |
| < hatel_name VARC. |
#Location VARCHAR
» Price INT I seat ¥
Plane_idPlane VARCH
e " | * Positon VARCHAR(50)
by g.;, J::-r:—* | » staus mary

PIDINT Ciduggage INT
» Nama YARCHAR(45) > Type_lug VARCHAR( . |
» Surname VARCHAR(45) [——— ¥ Price VARCHAR(45)
 Sex BINARY |
| Addresm VARCIAR(2SS) |, _ 1 \ J
» Passport_no VARCHAR(4S) | Indexes.
Telephone VARCHAR (45) R —
Luggage_idLuggage INT
~ Hotel_idHotel INT
reserve_no_room VARCHA. .
night INT g, ___________ J[
| > usemame vARCHAR(4S)
- password VARCHAR(45) e . g
(ToomN AT Y
idFlght VARCHAR(50)
= — DateTime_start DATETIME
A i ! )= ;., / DateTime_end DATETIME
7] Passenger_has_filghts " o
il 2 Arrived_time TIME

Passenger PID INT
Filght_idFilght Y ARCHAR (50)
Filght_DateTim e_start DATET IME
' Filght_DateTime_end VARCHAR_(_"E_
>

sUA

< Arrive_date DATE

4 Depart_tme TIME

| Depart_date DATE

@ To_ VARCHAR(45)
 from _ Y ARCHAR (45)

| #Plane_idPlane VARCHAR(255)

Class V ARCHAR(50)
‘—4 price INT
ARV |
e R f
idPlane VARCHAR(255)
¥ Name VARCHAR(45)
p————— >

¥ Qty_sest INT

i < = o ) = = L
3.5 a7WLLEne ER Diagram YRAIVLDNNELATUNNTBINLATRIDUaa U Al
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NI1IVNNADILATHNANTIIVNIAAD]

mwﬂaaaLLasNamiwmaawzgnﬂ’mﬂ‘é’ﬂunﬁﬁmsmﬂamumﬂﬁhﬁzij MySQL
finsauazvhanuuutanudelay (Stand alone) uay MySQL Mvhatueguugiianaranou
Winan3Aees (Google Cloud Infrastructure) Ingandinaniluudaluundl 2 mguii
\Aedeq) wud1 Google Cloud SQL isUuuun1siMuladnvasawsaauaieiy
MySQL luulanumalay LLﬁii’JUNgmmuﬁlﬂmmiﬂl{f'aﬁﬂlﬁ U A15719TUT09RIEY LOAD
OATA INFILE, SELECT .. INTO OUTFILE/DUMPFILE, INSTALL/UNINSTALL PLUGIN,
CREATE FUNCTION, LOAD FILE( ) 1¥usiu

violl suilufanisvanasiiifsadestulnsanlaeduiidiusesninifeyaasdsyuy
gudeyavunand n1smnasanisswlvanuenmdaduiiaivuinsesesdiauiasgniia
WBNLBUIU (Google App Engine) ﬁﬁﬁmuaejummqé Failwdnnisveanis Export uay
import file ludmnsagenfeaiuinanioe Google Cloud SQL 989 aataraans
vaapagy nsimusdnslunisidrldeusruugiudeyavesdldom, YJym 4 deveanis
USTANaRaNTIUILSATULUUILIY, N15IU3EY BUAT NN HlUNISRaA U INEn iUy
uanuselauuasnandausiuunad Lasiasesilefliluntsninadeudaiug nnsyinauses
WARS 0N

vafinisnaassnmveuiadanarnudmnaeuninduasani1shaess UL
dannsgrutesavuaanaindiauamisosaulufiesguuuulunisvinnusiie q wmilounns
vhanuvesszuuianisgiudeyaiidnssaguuiadosvasdldsu (uildezdsninssuuianis
sudeyauuuind) wisldegnals mswazdunisveassludulngayifuntsnaasinis
vhowfissuudnnmsgudeyauuuunfiaunsavienldegudnionsisaeuissuugudona
vuradansaiulavielil visiidesiinnisinaunieldednels lnunisveassaysey

v v & o 5 @ ¥ ow | 4=’1}
IVBNVNINTVAADIVNULUA 6 m‘uamma‘lﬂu
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4.1 MIMAARINTIANTIFIUTayavuAaAe iaanAdasiungL]

4.1.1 muhdayaasgszuugrudayavunaiin

v < ° | %) -, PP <l
Inedeyanavihasgsruugudeyavuranaduiudeyaiiiueana Csv fdeutnn

u

= A o 2w

Comma-Separated Value (Variable) @sdalddmiuinudayauuuaisns tneldqania

U
I

(ATeanuggnin) wiateyaluudazasduy (LWIRY) LAz IUUTSVIALMULAT (WIUDW)
a ! fala i o v ! 1 § =
pndedwidniivwana csv Mldlunismeaeuninideysasgsruugudeyavunansae

fasu
U

PRES_NAME,BIRTH_YR,YRS_SERV,DEATH_AGE,PARTY,STATE_BORN
Washington G,1732,7,67,Federalist,Virginia
Adams J1,1735,4,90,Federalist,Massachusetts
Jefferson T,1743,8,83,Demo-Rep,Virginia
Madison J,1751,8,85,Demo-Rep,Virginia

Monroe 1,1758,8,73,Demo-Rep,Virginia

Adams ] Q,1767,4,88,Demo-Rep,Massachusetts
Jackson A,1767,8,78,Democratic,South Carolina
Van Buren M,1782,4,79,Democratic,New York
Harrison W H,1773,8,68,lhig,Virginia

Tyler 1,1798,3,71,Whig,Virginia

Polk 1 K,1795,4,53,Democratic,North Carolina
Taylor 7,1784,1,65,lhig,Virginia

Fillmore M,18@8,2,74,khig,New York

Pierce F,1804,4,64,Democratic,New Hampshire
Buchanan 1,1791,4,77,Democratic,Pennsylvania
Lincoln A,1869,4,56,Republican,Kentucky
Johnson A,1808,3,66,Democratic,North Carolina
Grant U 5,1822,8,63,Republican,Ohio

Hayes R B,1822,4,70,Republican,Ohio

Garfield J A,1831,0,49,Republican,Chio

Arthur C A,1830,3,56,Republican,Vermont
Cleveland G,1837,8,71,Democratic,New Jersey

5U# 4.1 Iwdana csv Aldlunmsnaass

lnglwldana CSV awnsaadeldainlusunsuailsn@n (Spreadsheet) fing 9 L9
Misrosoft Excel, Numbers “1a* uaﬂmnﬁﬁqLﬂulwéuﬂuﬁqammgm’lumiﬁwL°5J"1 (Import)
wazn1suoen (Export) 3NsruUIUaLANIEeaA oA

Tuduvesszuugudeyauuuund nisiilwdeana Csv Whdssuvamnsasildlagld

IUAALDERILDAYNATIDE19RIT
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ANA9N 4.1 151D (Import)

LOAD DATA INFILE ‘D:/TableName.csv’
INTO TABLE TableName

FIELDS TERMINATED BY ‘,’

LINES TERMINATED BY ‘\n’;

uiioannszuuianisgiudeyauunand Google Cloud SQL laafuayunisyiany
y99Fda LOAD DATA INFILE derallaianunsothlg csv asgszuugudoyarunisviny
yosidsdanaals wiviall Google Cloud SQL afuayumsthlndAfiuana SQL asgsvuu
gudeyavunandlasilisnludeadonldiumds LOAD DATA INFILE

IWduwana sQL Aeviindeyarianildaniglulndazusznevsneddnivioafn
uen TnsidumauAn1sainenisne (Table) ufanisdeyaasgansna (INSERT INTO) &4
anunsaasulannisiideyasen (Export) 9nsyuuguteya lneynussaeAnanvainis
ulidiiuana sQL Aetiterfunsdrsasdeyalussuugiudoys

6'1?1‘51.47‘1'mnmaaqﬁﬁmﬁaaqejszngwu%’agauuﬂaﬂﬁwﬁ%umauﬁ’aﬁf@lﬂﬁ

1) thirduwana CSV asgszuugrudeyauvuuniiniunisinaiuyesdidaLOAD

DATA INFILE
2) ainlwdunuana SQL mﬂgﬂu%’ayaﬁs’fmmﬂmamﬂ%’ mysqldump BnfI8E19

ANdanail

fdeil 4.2 Ardansadrslidana SQL (Export file)

mysgldump -ullsername -pPassword Database > Database.sql

3) é‘wiwaﬂ'l,wéaqa SQL aaqi Google Cloud Storage lagld Python wuay gsutil
4) thlwdana SQL 971 Google Cloud Storage asg Google Cloud SQL ¢iagy



64

Import X]

Source
Bucket name: | kmitl

File: president.sq

Import ‘ Cancel ]

A o 1
JUT 4.2 dhlndana SQL asgszuugudayauuaanin

4.1.2 m'sﬁ'\uaww5Lﬂ§u§uuuizUUﬂaﬂqﬁﬂaaqLﬁa

Google Cloud SQL a@tuayun15¥1191u3uiU App Engine Java SDK WiewmwIu
uewndindunanunsadiensiefussuugudeyafiaguurandlalasifissswinanuennaiady
aig Google Cloud Environment daldanulaisniudemsiunsiaaeuguauazinyinis
yhaureadnnes wazuonndiadusine 9 agvivusguugiianandsunnaniaiaekiu
Google App Engine

Taglunisneansnisenluanuanndiaduazutesndutunausaneluil

4.1.2.1 awewwiinduuazgrudeyaiiozianldaudmiunismasey

nsadauasiauLenwaintuayld Java software development kit (SDK)lae
Java 71 App Engine atiuayufie Javas uag Java6 nstmuuenndiaduagiuulusunsy
eclipse wagldindasile Google Plugin for Eclipse lunistreswinaauanwdindu (Hosdu
189 eclipse flatiuayude 3.3, 3.4, 35, 3.6 uae 3.7) Ingdunaulunsairauonndiadus
fareluil

1) aaasimuuenndindy

2) fvusliienndinduiinslunisfindeiu Goosle Cloud SOL Instance 1w

Humausasaluil

]
= v

2.1) w1 Google Cloud SQL W@anuiy Instance setting
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gﬂﬁ 4.3 Instance setting

2.2) 38y Google App Engine application ID lunseau  Authorized
application
2.3) \@n Save changes

o v PN ) ' |
3)ﬁ?NgqUﬁﬂHauﬁ3WWTNWﬂgﬁﬂuﬂqﬁﬂﬂﬂﬂﬂﬂﬂﬂqaﬂWHﬁu

o w o
ANden 4.3 a¥egrudeys

CREATE DATABASE guestbook;

= " w v -1
4) Weuseugutoyanasaly
' - - | Y] 9 vo & v oa -
lasnaunasausaleusdeludigrudeyaladntunesdinisameideu
las#iae3 (Driver) wea JDBC fou viall Google Plugin for Welipse 9oaypy ALY
TasWams com google appengine apirdbms AppFngineDriver Taaduiludagiinm

o v 4w S
Talumanaannasralusail

Ardsd 4.4 Buwasnlasilineduss Google Cloud SQL

Import com.google.appengine.api.rdbms.AppEngineDriver; J
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| I o n Al oW 2
Tngludiuvedldanannasldiusen getConnection) lunisireureiuguteya lay

P | o e o ¢ ac < i | a
ﬁﬂﬂﬂﬂiL%aumaQWLUUﬂadIﬁQHL%aiHJMMazWﬁﬂLliﬂlUﬂﬂiL%aumﬂ AIUUVDILUTDAMAEU

W11 INTBIT UM 989U

Arden 4.5 Wawsiaszuugrudayalasldyaiwefiuuuazniaiisa

String url = “jdbc:google:rdbms://instance name/database”;
String user = “username”;

String pass = “password”;

Connection ¢ = DriverManager.getConnection(url , user , pass);

| o = o o (Y] a ) Yo o = a ¢ =3
H331UﬂQNQWW7UWQ%Vﬂiﬁﬁqﬂq5ﬂaWIﬂaﬂuaWWﬂLﬂﬂuiﬂﬂqﬁﬂ ﬂaﬂ73§31¥%5WLaﬂ

ﬂa'mf“f‘uqm%uaaﬁﬂuﬁuLLawwém*’Efuﬁaﬁaaﬂ'w

o & o a Y
Mdsil 4.6 seivianaaiatugeniuoanld

<?xml version="1.0" encoding="utf-877?>
<web-app xmlns:xsi=http://www.w3.0rg/2001/XMLSchema-instance
xmlns=http://java.sun.com/xml/ns/javaee
xmlns:web=http://java.sun.com/xml/ns/javaee/web-app_2 5.xsd
xsi:schemalocation="http://java.sun.com/xml/ns/javaee
http://java.sun.com/xml/ns/javaee/web-app 2 5.xsd”
versioh="2 .6"% || ®
<servlet>
<servlet-name>sign</servlet-name>
<servlet-class>guestbook.GuestServlet</servlet-class>
</servlet>
<servlet-mapping>
<servlet-name>sign</servlet-name>
<url-pattern>/sign</url-pattern>
</servlet-mapping>
<welcome-file-list>
<welcome-file>guestbook.jsp</welcome-file>
</welcome-file-list>
</web-app>

5) Deploy L%ULLawwﬁLﬂ%'uaan Google Cloud Environment uasnagaumIu

v v < ¢ a
gneieslneiilungesueaineguulamu .appspot.com

4.1.3 msmuuadndnisdldanussuugudayauunaian

\Wunsneasintsiuadnsluntsideuszsuugudeyaliugldan (GRANT) Tngay

NAABUNITAMUAANS lusTAUMIsal Ul
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1) Administrative privileges
2) Database privileges
3) Privileges for database objects

mdnldlunsimuadnsvesldenuiizuuuuiiegemelul

ANET 4.7 NMMUuUAaNSTUTEAU Database privileges

GRANT ALL ON dbl.* TO ‘jeffrey’@’localhost’;

4.1.3.1 vnaeeanN35¥AU Administrative privileges
° v im P ¢ [ A o’ . 5 v Vo o
Avualvgldeunfgawesiuady ‘testl’@’localhost’ wamaaasldrias show
databases; lun1suamsgrudeyarianunlussuugiudeyadnislimdedladnduioudu
o ad a a @ 1 s d A | O et ] o ar v W |
fltdaumndvslusedu Administrative privileges Wintudsazaunsaldaumdslaniinogie

N1INAN[DY

sgql> show databases;

information_schema
Test

guesthook

mysgl
performance_schema
president

rouws in set (B.57 sec?

al o a 9/ = Ed
JUT 4.4 AMdudaegrudayanegluszuugiudeya

o o 2 [ . 4 vl ] o @ 2
aaasAdInansaldulaluszdu Administrative privileges Luaaslun1sasn

galgasiunuarnaisavedldeiu uay mvundvslunisldvugiudeyalifiveawesiug

sgg1> CREATE USER *test2’@’ localhost’ IDENTIFIED BY ‘password’;

A rouls> affected.
JUN 4.5 @3egaiwadiug

sgl> GRANT ALL ON Test.* TO ‘test3'(R’ localhost’s
RROR 1844 (SQLSTATE 420088)>: Access denied for user *testl’R’localhost’ to datab

o ° a 2
SUN 4.6 AMUUAENSNNS LYY

Y
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mﬂmimama:Lﬁuﬁmia%'wgaL!zia%Luummiﬂﬁﬂﬁlm'lﬂa'lmmﬁwumﬁw%ms‘[‘a’

2 v oas [T o o Ao 2 -
nuguteyalinugasesiuulaiiesainlunisivuadniuuazdedl privileges “GRANT
OPTION” &y privileges Tuszdu Administrative privileges Iasaiunsanvualiiu

‘test1’@’localhost’ lansil

ATl 4.8 iviun privileges “GRANT OPTION”

GRANT GRANT OPTION ON *,* TO ‘testl’(@’localhost’;

FAUDANITAVUNEANTAINAINAD ‘testl’@’localhost’ azAIUNTARIMUARNTANT LY

L - 14 = s A Y v =1
ailifugawesiuudu q Ia swlufsannsadanisiuansnisldauvesyaigesiuufinues

Isgl> GRANT ALL ON Test.* TO ‘test3’'R’localhost’;

s? affected.
= [J = 2 at
JU# 4.7 Amuadnsnisldauliiu ‘test3’@’localhost’

4.1.3.2 vAapIaNS326iu Database privileges
o v v W o ais ) o
NN1Ieapluie 4.1.3.1 Imamqawa%mwuaw%’lmmu Database privileges
a4 P ) ale Y et A v .
ARYALYRILUL ‘test2’@’localhost’ Inggutayanidnslunisiinfishegiuteya president
lunsvaassavvaaedliigagesiug ‘test2’@’localhost’ Fadayasingutoya president
= L o a i v o &
Tuluiansnnaedlunistraugiudeyadu o Wi guestbook wasnagaunisldsumdaly

5¥AU Administrative privileges 11@snsayinnulansoliotials
sgql> show databasess;

information_schema
president

Tests
[ERROR 1844 (SQLSTATE 428080>: Access denied for user ’test2’@’localhost’ to datab

]

= ) ar =
JUN 4.9 maawsnisidndagiudaya Test

u
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sgl> use president;
A rouwls> affected.
sgl> SELECT bhirth FROM president;

+

1
L]
+
1
[ ]
[
L
]
L}
]
L}
1
1
]
L}
L}
1
1
1
1
]
1
L}
1
n
1]
L}
L]
| ]
L]
]
]

o o o .
3UN 4.10 waawsmsfedayaainmisne president lugrudoya president

MNNANITNAABITELIAUTY ‘test2’@’localhost’  @runsaldarudrds SHOW
DATABASES 1ﬁLLdNaﬁwéﬁlﬁa:¢1ﬂmﬁauﬁuqawa%mu’lusxﬁu Administrative privileges 14
uidifingn uavgaesiuy ‘test2’@’localhost’ luamnsaudhivgrudeya Test 16
\loen1nanslusdy Database privileges ~ Ald3usnannsadndsléifissurgiudoya

president Js@ansaiinfauagfatoyaingiudeya president laRsgun 4.10

4.1.3.3 Aaa4AYS52AY Privileges for database objects

Tudwdsuau Privileges for database objects asifusyiuveanilvgaunielu
F1UVRYA LU #1319 (Table) , waa (Row) waz wan (Column) Wusu Tpgludiunisveasa
wilnsnnaedliiumdlusyfu Table Invivdoyasnmswililugrutoyailésuanslu
msifrfennseiiu 9 Wisuiisuiunisiedeyaninasedlilduanslunsdrdsdosals
sulldfisnsveaesdidoyaanizudn (Column) lumsslasfifmusliyaiwesiunaiunsad

Joyaldanizudn q Werluasedeidiedeelud

o G'I d o a Y =R s . W .
AEe 4.9 NMuuAaNSNSIUNATuTZAU Privileges for database objects

GRANT ALL ON president.president TO ‘test4’@’localhost’;
GRANT SELECT (ID) ON president.book TO ‘test4’@’localhost’;

lngn1sneassaznaaslaenisisteyasinniseneglugiudeya president s

ANS19FB A3 president WaxA1374 theatre lnvagldnanmaaasdisgy
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sgl>» SELECT pres_name FROM president;
_________________ +

Adams J Q
firthur G A
Buchanan J
Carter J E
Cleveland G

Coolidge C
Eisenhower D D
Fillmore M
Ford G R
Garfield J A
Grant U 8
Harding W G
Harrison B
Harrison W H
Hayes R B
Hoover H G

TPy sy S

0
s

JUT 4.11 ANd9AeYYaa1NA1919 president

sgql> SELECT * FROM theatre;
ERROR 1142 <(SQLSTATE 42808>: SELECT command denied to user *test4’@’localhost’ f
or table ’theatre’

=] v L3 ¢ 3 3 ’ =
PNNANIIVIAABIIIAULAIIgAwBSIUY ‘testd’@’localhost’  anusaRatayaain
. - v v a 17 1Y I Ve a a
M54 president Fadumsnaildsuansnisidafald udaisne theatre Ldlasuansluntg
YV =2 W =t ' YV =t Y 2
vihflateyaisliannsnidifivieyalussnn theatre 16
TudiuvenismnaeinsnteyaluseAaunanteanisa (Column) avnaasslaenisn

Joya 1D Tum1574 book wasAatayaynuaniunisne book lananisvnasnagy

rows in set €1.83 sec?

'
o = v

#4A9U24a ID 29n©19519 book

Y

U 4.13 fn

sgql> SELECT »* FROM bhook:
ERROR 1142 (SQLSTATE 4280@): SELECT command denied to user ’test4’@’localhost’ f
or tahle ’book’
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Mnran1saaedvziiulddtliannsafsdayaninyandniunisn book loillasain
anslunisidndedoyaluanse book 184 ‘testd’@’localhost” sy mliidtateyalunan ID

Wty mandu 9 vesmsnldauisadngiela

4.1.4 mvadeuiyw 4 FavainsUszIIRHANTIULYATULUUTUIY

\HunsmnaeunsUszanasansueatureszuuinnisgiudeyavunandluusias
lsolation Level Inilnaanwsnsemunguiniola lnglunismaassazienimidoniudnuusue
ﬂmmwﬁqﬁﬁa

1) Lost update

2) The uncommitted dependency problem

3) The inconsistency analysis problem

4) The phantom phenomenon

Tnan1smaastaznaansinnsie theatre lugudioya president uazdnedananis

alal ve
VIAABINUNG I NlAANE

4.1.4.1 Lost update

Uy Lost updateusnnisnnaeanal Isolation Level Ao serializable,Repeatable
read , read committed llag read uncommitted

1) serializable 91nuanIsMaaasRziiulidszuLInnIsguteyalinistesiunisiin

Uy Lost update A8n1514 dead lock azlananIsnaasfanIneIueEa
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Time %

elect » From theatre;
——————— D

room

Bangkapi

Bangkean
Paradise
Paragon
Ratchayodin
Sianm

15 sélect *

branch

-

* o - ————

i Bangkapi
Bangkean
Paradise
Paragon
Ratchayodin
Siam

theatre set roomn=roomn+l wvhere branch=’Bangkapi’

Lock wait

[ 1 row(s) affected. |

gﬂﬁ 4.15 wan1maaasleunn Lost update (Serializable)

2) repeatable read lekan1snaasasiagy

Tx1 Time TxR&

zql> celect # from theatre wvhere branch=’Bangkean’;
e e S Dby o avasbe ity 3 5
{ hranch | roon L

prec el oC bt Lot T Ca X

i Bangkean | 1?7 1
§ - ~ 4~

e e ST, P B

sq1> update theatre set roon=17+1 uhere branch=’Bangkean®;
hranch=" Bangk

commit;
0 row(s) affected. von theatres

i Bangkapi

i Bangkean

H
¥
.
1
1
'l
]
¥
]
Il
¥
1

Paradise
Paragon
Rankamhaeng
Ratchayodin

B o8 om Se en neon o e e o § we
L L LT ——

11 »rows in set (B.33 sec?

31]1'?'; 4.16 nan1maaasleyui Lost update (Repeatable read)
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' @ a 1 e
Qqﬂwaﬂqiﬂmaaﬁ'ﬂ:ﬂﬁu’]q{jﬁy‘ﬁfl Lost update ﬂﬁﬂﬁmaﬂ']ﬁlsﬂﬂagﬂua\jﬂqﬂ

2 ' o Vv = P o . .
nalndelunisenudeyasrlifinmsdenuninerunsigld Multiversion

3) read committed lAnan1sMAa@siazy

Tx1 Time Tx?2

sgly update theatre sct room~14+1 where branch=’Bangkapi’;
1 rowls) affected.

sql> commit;
B rouwls)> affected.

s) affected.
elect = from theatre where branch=’Bangkapi’;

ngl> select % Ffrom theatre where branch="Bangkapi”; gEx:
e . .t . B T e set (A.52 sec)

sql> conmit;
A rowls) affected.

[
i Bangkapi
§ e e e s o 1 0

1 rov in set (A.51 sec)d

31J'ﬁ 4.17 wan1snaaasleyim Lost update (Read committed)

1 ar - 1 d
ﬂ?ﬂﬁﬁﬂ?'ﬁﬂﬂﬁ@d’ﬁ]ﬂﬁﬁ?ﬂjmﬂﬁ Lost update mmmaqt.uaammmma’l,u

v & w
Vantan

4) read uncommitted ‘lﬁwam‘mmaadﬁdgﬂ
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Tx1 Time Tx2

{ Bangkean |

D et et ]

1 row in set <B.54 sec)

sql> update theatre set roon=19+1 where hranch=’Bangkean® i
1 rou(s) affected.

zql> update theatre set roon=19+2 where branch="Bangkean’;

sql> commit;
A rou(s) affected.

/

31]17':' 4.18 nan13naaasley Lost update (Read uncommitted)

PnuaneapaziiuIlymi Lost update Lilasumsunledansmuiungefnla

Anwan

4.1.4.2 The uncommitted dependency problem

Usyn1 The uncommitted dependency problem wann13NAaBIRIY Isolation
Level A8 serializable , repeatable read , read committed Wa¥ read uncommitted Tne
Joymn The uncommitted dependency problem azifintuluaeansdifio nadiinsu
weptuLInATaNanenINg U (SELECT) uwaznsdifinamuueaduusnunludoya (UPDATE)

1) serializable loinansvaasfagy
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2
1 Time s

zql> update theatre set room*roon+*5S where hranch=’Paragon’;

1 row(s) affected.

sql) select * fron theatre where hranch='Paragon’;

[ Lock wait

sgl> rollbacks

i branch 1 roon

retrvereermer o a—————

i Paragon |
(e prmmmmmean +

1 rou in set ¢40.58 sec)

o %
EU“ 4.19 Nan’li'ﬂﬂamﬁﬁym The uncommitted dependency problem
(serializable) n5&dn15 SELECT
2 O & a4 a g < Y |
PNNANSNAaB9ELRUlAIMIIULATUNYLY An Lock wait \Ue931nvayanmIu
& o Y o i a W : = o o a a
wyaduiaeslaunludaligndudu (commit) Fudensuuaatufidasiinunidnnisunly

< o o o4 a 1 ' = v o 1
(rollback) Lock ninstulgatunviifnetisgniuanlany Laza@musaiaioyaninaIiooning

1 Fatiednutiosiunisiin The uncommitted dependency problem

Tx1 Tima Tx2

sgql> update theatre set room=room+*S where branch=’Paragon’;

1 row(s) affected.

sql) update theatee set poon=0+7 uhers branche'Paravon’;
Lock wait
sgl> rollbacks;

1 rouwls)> affected.

31]17'1' 4.20 wanﬂiwﬂaaeﬂcgm The uncommitted dependency problem
(serializable) n3iin1s UPDATE
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Fanan1snnaseildwmilautunsdlveanns SELECT AedeosnubiliiAnllymi The

uncommitted dependency problem

2) repeatable read léanisnaasfagy

Tx1 Time Tx2

cql) update theatre set roon=20 where hranch='Paragon’;
I rouls) affected.

sql> select * from theatre where hranch=’Paragon’;
+*

_________ [P —Y
1l

i branch | roon

1 row in set €0.39 sec)

sgl> rollbacks;

sql> select # from theatre where branch=’'Paragon’;
+ L e +

hranch
e e L)

Paragon
o T

i row in set €0.39 sec)

“gﬂﬁ 4.21 Nﬁmimaaaa‘fl@m The uncommitted dependency problem (repeatable
read) N3gIN15 SELECT

1 OIJ d ﬂ! 1 v = 7] WV
MnmIvaastasiiuliimaunsaduindsaisasiudeyassninlatauwidnteya
nl' o ol " 1 & v & (% o vx o 2/ [} aJ-u [
Vlﬂ‘jﬂuLL'Uﬂ'UuwﬁENLLF“‘UEJQ‘INQﬂEJUEJ'iJﬂMWNLLW“UBHH%EHWJ’II@NHLUu‘uaa‘{aLﬂﬁﬂH\‘i‘luQﬂLLf’ﬂ,‘U
| Y Tl & \&l = a - |-
TS IULTATUNEDY INS1zaztullianIuLeAtundatendnnisiudesuntas Jaluifnwa
[ aal

v o PR = v o A 4 )
nsenudedeyaivituueaduiiniisgiuunla dsioduisnisuilslunistesiulym The

uncommitted dependency problem
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T%1 Time Tx2

sql> update theatre set roon=28 where branch='Paragon’;
i rouls) affected.

sql> update theatre set roon=18 where hranch='Paragon’;

]

sql> rollback;
1 rouwls) affected.

gﬂﬁ 4.22 Nam‘swﬂaadﬁiyjﬁ’l The uncommitted dependency problem (repeatable
read) nsMin1s UPDATE

oA R ] 7 < < o
ﬂﬂﬂNaﬂqiﬂﬂﬁ@¥Mﬂﬁu11&@Vﬁ1uu%ﬂﬁUﬂﬂuﬂwﬂﬁﬂﬂﬂﬂ%uﬁiﬂ%ﬂgaﬂﬂﬁﬂuuﬁﬂTUW

& v

FY [V | A ) v o A A w -
goelaunlolinaruadaladdudu nsungatunntgnoase NI TULsATUNa I UTUNTD
gnidnnisildsuntasresnuieddonauy defiatdudnituislunistosiudaun The
uncommitted dependency problem

3) read committed lanan1IvAaeIRgy

Tx1 Time Tx2

ql> update theatre set roon=28 where branch='Paragon’;
rouls) affected.

sql> select # from theatre where hranch=’Paragon’;
+

+

sgl> rollbacks

{ Paragon
o o +

1 rouw in set €0.3% sec)

;a;‘l.lﬁ 4.23 uan15naasslynn The uncommitted dependency problem (read

committed) nsain1s SELECT
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gziiuldinanisneaswileuiuluseAu repeatable read Teanunsauntamn The

uncommitted dependency problem 14

TXI Time 1%

eql> update theatre set roon=20 where branch='Paragon’;
L rou(s) affected.

sq1> update theatre set roon=18 where branch='Paragon’;

sgl> wrollbacks;
1 rouwls) affected.

E‘Uﬁ 4.24 Nam‘mﬂaaﬂ{]zyjm The uncommitted dependency problem (read

committed) Ns8iN15 UPDATE
NnuanIsnaasaziulaimadnsinilounu repeatable MrsivanaLRE2UI

annsatdeenuiemi The uncommitted dependency problem

4) read uncommitted lran1snaaetiagy

Txt Time Tx2

sl update theatre set roon=20 where hranch=’Paragon’;
gL rov(s) affected.

ql> select * fron theatre where branch='Paragon’;
+

b s i s i

Paragon
preehmndmnil

sgl> rollbacks

g‘dﬁ 4.25 Nam‘iwﬂamﬁa‘;m The uncommitted dependency problem (read

uncommitted) nsain1s SELECT

nuan1snaassaviiulddnladarunsadesdudyur The  uncommitted
P & a2 v P R =
dependency problem lAlilasannsuusatuiviiseudeyainsuuvatunasaunlulngy

Salailgdusuladnse
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Tx1 Time T2

sq1> update theatre set roon=28 vhere branch='Paragon’;
L rowls) affected.

sql) update theatve set roon=18 where hranch='Paragon’;

[ Lock wait

ql> rollback;
1 rouls) affected.

E‘Uﬁ 4.26 nan13vaanaleyny The uncommitted dependency problem (read

uncommitted) nsain1s UPDATE

W o o & &
7\]'1ﬂNﬂﬂ']5'V|ﬂﬁa\3'{]3Lﬁu’?qﬂ\iﬁﬂq‘iﬁ@\jnudluﬂifﬁﬂ'ﬁ UPDATE 92N 1ULIATUNLU

o d& v v & o ) - a | i =
"{IWLUUﬂﬂmaﬂialMW'ﬁ’]uLL’Uﬂ“Uu“ﬂaENUuﬂu‘ﬁ'ﬁaEJﬂLanﬂ'i'5L°LJaE‘JUL1JaQﬂ9U7\N"'\]Sa'1N']3ﬂ

EJ 128 ll: v
wWaguuasteyaluwoniusle

4.1.4.3 The inconsistent analysis problem
Usym1 The uncommitted dependency problem WeAN1TNAGBIATY Isolation
Level #9 serializable , repeatable read , read committed wa¥ read uncommitted

1) serializable loxan1snnaesfiegy
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Tx1 Time Tx2

q].) ..nler,t »* fron thc.-tu- where branch=’Bangkean’

+
row in set €(0.46 sec)

21> update theatre set roon=25 vhere branch=’Bangkean’:
1 rouw(s) affected.
> ..n!e&.t % from the “.ru where branch=’Bangkapi’

ql> update theatre set roon=15 where branch=’Bangkapi’}

g‘dﬁ 4.27 Nam'mﬂaaqﬂcuvm The inconsistent analysis problem (serializable)

v -l at | H‘: d v
NnuanIaassziiulainvzinistosiudymiie saAnsuusaTUN #0987 0459
e T e o < e Roa W Il a
Lock wewstuugatuiniaieinnuaivesteyanniuusatunuilieuesyazin shared
lock Famsmuusadunasazldannsaidiluuiludeyaluwaiiuld

2) repeatable read lananisvnasanagy

Tt Time Tx2

Bangkapi

L T Y )

1 rouw in set €<@.46 sec)

-;gi) update theatre set woom=25 where branch='Bangkean’;

1(z) affected.
select * £ronm thl.'c\tle where branch=’Bangkapi’;
+

rou in set <@.45 sec)

sql) update theatre set roon=15 where hranch=’Bangkapi’;
i rou(s) affected.

sql> select % fron tlaeat:e wvhere branch=’Bangkapi’;

1 rov in e1:t {B8.46 sec)

3‘1]1/1 4.28 uan1maasaleynn The inconsistent analysis problem (repeatable read)
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nnsnaasanudnliiindeyiaes The inconsistent analysis problem 1iiB331n

s 1

O ol P o | | =t | v
nsuneaduinidieudeyasinanndadilignuilulaensuneadunassisudimsiu
o o A w P v & | v o P =
LL%ﬂﬁuma@qqgﬂUHuﬂqiLUaﬂuLL‘LJaQ“L'lJLLa'l ﬂm’luﬂ\‘iwal‘wn’liwm TUVDINITULLGATUN AU A S

apsdanamiiounssyhuuuaynsui

3) read committed lonan1saaessiagy

Tx1 Time T2

L rou in set (B.46 sec)

set (0.34 sec)

sgl> update theatre set room=25 vhere branch=’'Bangkean’;
1 rouds) affected.
sql> select » from theatre where branch=*Bangkapi’;

s~y WG a0 R

sql> update theatre set roon=15 where hranch='Bangkapi';
I rouls) affected.

sgl> commit;

row in set (#.44 sec)

i
JUn 4.29 nan1snAaaleynn The inconsistent analysis problem (read committed)

NKanITNAastariiuinIsiinleyun The  inconsistent analysis  problem

P2 P v < o & A w v o 8 v Y
Lua\?'{lﬁlﬂﬂi']uu‘dﬁ?iu‘lﬂ'ﬂuqaﬁumﬂl&aﬂmiquu‘ﬂﬂ‘UUV]ﬂENLLf!ﬂ,?JLLaSﬂuﬂULLajwqﬂl“ﬂgLﬁuiﬂ?’]

o

| v < a W O o gal -
m‘:‘a’lu%a;&amm? LABINUADIATIUNAAN ﬁWWWQﬂU‘U\‘]ﬂ@?qLUU{] UM
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4) read uncommitted lananismaasafszy

Tx1 Time %2

=ql> select = fron theatre where branch=’Bangkapi’;
+ ‘

branch | roon

1 rou in set (B.46 sec)
rou in set (B.34 zec)

51> update theatre set roon=25 where branche’Bangkean’3
row(s) affected.

pébitors
I row in set (B.45 sec)

sql) update theatre set roon=15 where branch='Bangkapi’;
t rou(s) affected.

sqgl?> comnit;

sql> select » fron theatre vhere hranch=’Bangkapi’;
F bk

£ -
row in set (B.44 sec)

sUfl 4.30 wan1snaaaslsyyn The inconsistent analysis problem (read

Y o

uncommitted)

NHANISNAaBIaTIiuIlfNaanSIvilou read committed Fadamalyaiuise

uAteyu The inconsistent analysis problem 1]

4.1.4.4 The phantom phenomenon
Ugyn1 The uncommitted dependency problem wgnn1snAaBIR1 Isolation

Level fa serializable , repeatable read, read committed Waz read uncommitted
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1) serializable lonan1snnassisgy

Tx1 Time Tx2

ul) select count{w) flnn theatre;

1 rouw in set (BA.52 sec)

-ql) salect % fron tllem‘.n: where branch=’Bangkean’

.
L row in 'et €@.41 sec)

sql) insert into theatre values(’phanton’ , 13);

g‘d'ﬁ 4.31 nan15vaadaleyn The phantom phenomenon (serializable)

IINN1SNARBIDLLNAUIN serializable  fin13Uoenuteyn The  phantom
o o e e i o 1
ohenomenon Tnemsidlensuusaduivilisrudmainynuailunisnezyiiniseaninisn

WU Shared lock vlymsnuusaduiiaeshianuisaiiniailudasiumsalaaunitdeniin

O o 4w oa i i
SﬁﬂuﬁﬂﬁUWﬁUQSUNﬂ%BUBQ%SQﬂﬂaﬂﬂﬁaﬂ

2) repeatable read laxan1snaaganazy

Tak Time Tx2

*
row in set (@0.52 sec)

51> select * from theatre where hranch=’Bangkean’;

e e . o e

i branch | roon !
o e e e
! Bangkean i 21 1

row in -et €0.41 sec)

sql> insert into theatre values(’phanton’ , 13);
1 rouls) affected.

sql> commit;
B rouls) affected.

sql> select count{*) fnun theatre;

1 row in set (B.52 sec)

g‘l.lﬁ 4.32 wan1snaaadlyn1 The phantom phenomenon (repeatable read)
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InHanIsaasdziiulainiinistlesdutlym The phantom phenomenon lay
AL NTI TN AT e d s dus e Seaziiuldindaudiv
suLgATuRgownsfinunlmladlulumsuasiuduuda fazdilddanatonisyineu
vemsuuratuiiniafesonnsmueeiuiivilaslisuitumlmifnsuusaduiiaodldi
W demalivZsuaioudunismunuurunuiuresiasmsuusady

3) read committed lanan1snaaaasazy

Tx1 Time T2

sgql> select count(*) from theatre;

! count{»)

T

sql> select # from theatre where branch="Bangkean’;
____________ )

L row in set <{@.41 sec)

sql) insert into theatre values(’phanton’ , 13);
1 rou(s) affected.

sgl> commit;
B rouls) affected.

row in set (B.54 sec?

a "

5U# 4.33 wan1svaaasloynn The phantom phenomenon (read committed)
o v oa & o

nnsvaaesaziiulaininteui The phantom phenomenon Tulilasa1nAnsiu

o a 4 ° o ) ' -~ v @ o

wsatunniseudruaunarluaisnasseieldnadnslimiloudu avawsenadnslunds

W o w A W = o o P | o a [y
ﬁﬁﬁﬂ‘iﬂ‘lﬂ’]‘l‘iaﬁLﬂﬂ‘lﬂﬁxﬂ’%ﬁﬂ‘ﬂﬂi’]uu‘ﬂﬂ'ﬁuwﬁaﬂL'WllLLE]’,I‘L‘*V‘I?’JB\?‘L‘INI’]'SNLLESgUEIULiEJU‘iE)EJLL’E{’}
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4) read uncommitted leran1MAaIAagy

Tx1 Time T%2

sql> select count(*) from theatre;

1 row in set (B.52 sec?
sql> select * from theatre where bhranch=’Bangkean’;

e +—
! branch H

et

! Bangkean !
M
rou in set (B.41

syl) insert into theatre values(’phanton’ , 13);
1 row(s) affected,

sgl> commit;
B rowls? affected.

row in set {B.54 sec)

SUT 4.34 nanrsnaanatlym The phantom phenomenon (read uncommitted)

Y a

MNNsNRasdIELiulAITinadnSIviiaunu read committed ABN1TEIUTILIULA?

1, N¥ D L . e
yasuwvatuivimasseiuiulameeulimioutudulunasindym The phantom

phenomenon

4.1.4.5 n1inaasleywn The 4 concurrency control problem @28 CURSOR Tunaiwn

2171 (1AN1E The inconsistent analysis problem wag The Phantom phenomenon)
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The inconsistent analysis problem

11
SELECT * FROM ..
SELECT ™ FROM ...
UPDATE X= X+1
COMMIT
SCROLL CURSOR

Changes are depended-on-refresh curser,

concurrency mode and_isolation level.

gﬂﬁ 4.35 n1514 CURSOR neassilyvin The inconsistent analysis problem

r : : -
4.1.5 miwﬂaaqﬂq&m'ﬁaw 3 The inconsistent analysis problem @28 CURSOR
duudlilunisneass Insuuendy 2 neuuendu tegnsuwendunsn Wy T, way

NIURINTUN 2 1 T, anudsu

Isolation level: Serializable

T, lalgunsayinns
onanvayaluaile
 §9 nsuuendu Ts
A Lock wait

timeout

sUTl 4.36 nan1snaaasdgundadi 3 fu Isolation level : Serializable
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Isolation level: Repeatable read

T, @019091019
srianveyalale

ud T, aglaiiunig

WasuwUasiiinT,
W79y commit

9/
bb17d

Eﬂﬁ 4.37 wamswﬂaaeﬁcymﬁaﬁ 3 iU Isolation level : Repeatable read

Isolation level: Read committed C T, @Nsavinng

snantoyatnidla
ug T, 2xladidiunis
o o a
WaguwUaannaT,
- W779g commit LAl
, & S 4
T, @131350v11N13
Swiandoyalnyle

=4
LAy T, YELUAUNIT

a i a
WasuwlaaiinT,

P : o
LB commit a2

\'H_.—,-..—-u_.—‘.__..,...-._ ———

5UN 4.38 wan1snaaasdyyundah 3 fu Isolation level : Read committed
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Isolation level: Read uncommitted

T, @W150vn1g
sviandoyalvalle
usl T, agladidhunns
WasuuUasd AR,
WL7198 commit Wi
T, @u150vins

swiantayalvale

=
Wag T, LAUnS
a a a
L asuLUaILnAT,
wiigalsd commit

U U S —

= = o . .
UM 4.39 wanisaasslgyindan 3 Av Isolation level : Read uncommitted

The phantom phenomenon

= SN e )
SELEGIRN" FROM ..

SELECT * FROM ...
INSERT (x)

COMMIT
SCROLL CURSOR

gﬂﬁ 4.40 A1519% CURSOR maaqﬁzym The Phantom phenomenon problem
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4.1.6 mnaasstymdadl 4 The phantom phenomenon a8 CURSOR

Isolation level: Serializable

T, lalanunsavinng
gwiantoyavale @
NIUUINTY T, AR

Lock wait timeout

sU#l 4.41 namsnaaesiiyvided 4 fu Isolation level : Serializable

Isolation level: Repeatable read

T, @79150911013
aniandoyalusdle ue

T1 wasluiunis

WasWWUAIRINATY wal

commit ka2

et st e e e e e

sUTl 4.42 nannsmmaasilyyvndiail 4 AU Isolation level : Repeatable read
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Isolation level: Read committed

T, @11150MINTONLAN
Yoyl usl T1 waq

TaliunisasuLyas

f9Na il commit

e

A 2 o/
3Un 4.43 uamsmwamﬁmmwaﬁ 4 NU Isolation level : Read committed

Isolation level: Read uncommitted

>

T, A19a¥INNSONLAN
Tayalvalle us T1 wes

ladmnsiasunas

AINA W3l commit

Wan

\-‘_‘m‘—v--w‘-—.,--- —— B P

Ui 4.44 wan1svaaastlyvidadl 4 AU Isolation level : Read uncommitted
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al = o o o I o @ 1w 1 o d o s

nsitdaynd 3 e T, vitnsewienaiwas T, in1siiuAIsanan? Maiiiumaeein
. = 1 . £ P & 1l & P <]
Commit 38 Aau Commit iws1¥14n13 Refresh cursor Akavuqluidnasanis dadunns
1 ' ] ) PR = a .

Someanlvdvaoitiu Ni Server Tuvagh Yaywdl 4 \Ana1nnas insert waaitlulng
fatuusvinnig Refresh T drulnaiAdeldiiuatlmifings wsg ns insert lailadinng

2 - o v v 2 W & W o | - & &
foAlindu lagaziiulaan mwmmulaima%uhqq LU Serializable UU NITULINTUDUIY
adanunsaviinis insert 19 (W99 ndn Xlock Akaatiusg uiseaudus awnsainsert lousnla
1 ¥ 1 1 & o4 o P v < 2 1
anunsaiuavidle aundteriinng SELECTImiBnAsnils @an1s9 insert L3l w38 LU
1 lﬂl ! = HIJ lé 1 3 el 1 1 1
liiuniswasuulasitinainnsiuuwendudu aausenin Ll phantom row wield

\inus1ngn1sal Phantom phenomenon

(%
as

MINRDNTUNININNANITNIAABAUIIILNUIT HadNTNLAYDY ResultSet Hu slupy iy
5 & dE vy e s o v &
Concurrency mode Wa¥ isolation level fnamAidunan Wesnnuanisvaasudnslniinu
1 " 1 v ot n’j ; 1 s ol 4 1 v v
71 1347 CURSOR TYPE azidnniliiluerls naanstuaslusgivasstadennarilutnai

Wit fatiulsnenaueeledn CURSOR TYPE 10y Don’t care

4.1.7 YAFDUNITATIVEBUANTULNITNINUAN JUDITEUU
Tudruveansldauszuudanisgiudeyauunanaaziauuanad9iusTUUIANIS

sudeyauuuunfiedidniosde Tudweesssuugiudeyauuuund lendsinnisfndaudn

wilindosflofitreluntsnsrvaevanugmainnusuluinisnsiedeuauiaunfisneg

'
=

aulusyuu Faludiuvessruudanisgudoyavunans gldarliannsaluGunldanld
Tnense fauFesududosinisldmumdsunmdmianisldan meta table uneghanely
svuugudeya iensvaeuaniuznsihaiquesgudoyaununsldiniodioieiada
wilouszuudnnisgiuteyawuuuni
Tnensnmastazeniaognsldmumdiunegniisgluswdeyasnasenisly
information schema assvuUdnMsgIutayaianTsaaumamasgudayaluizan

TagUu unshegredisgy

H
_______________________ o e e e e e e g ——— 4

! Command ! Ti i State |

localhost | NULL

i localhost | president |

sUft 4.45 nadwsnaviatuyeadids SHOW PROCESSLIST
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gl> show full processlist\G

ser: »root

ost: localheost
b: NULL
ommand: Query
ime: B

show full processlist

ser: kanyaporn
ost: localhost
president

gﬂﬁ 4.46 HadWEN1TYN9UTD9ANEe SHOW PROCESSLIST\G

mngﬂwamswmaawaqﬁﬁa SHOW PROCESSLIST wag SHOW PROCESSLIST\G ¥
IenadnwsnisyhaumileuiuifissudsUuuulunisinausveswadwiay liinilouiu laoidy
n1s8utoyanin PROCESSLIST daidumsnaiiegnmelugiuteya information schema e
szuugudeyaiiiiliifotrvaiuuayuludiuvesnisganiugnisianlutagiuveafldand
iisrldaussuugutoys u naniug

uaNNEHaiN13Ms9Ee U5 9ULEY InnoDB Engine @ Engine wilsues
szuudanisgudana MySQL fatuayunisvianuvemsuusadu Taegldauanusadsng
A15%1197U%849 InnoDB Engine lasnnsldanudidas SHOW ENGINE INNODB STATUS d1qy

IoradnsAInIN
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BEMAPHORES

DS UAIT ARRAY INFO: reservation count 18, signal count 18

utex spin waits 2. rounds 3, 0S5 wvaits B

Ril—shared spins 18, rounds 388, 0S waits 18

RU—excl spins B, rounds B, 085 waits @

Bpin rounds per wait: 1.580 mutex,. 30.88 RU-shared, 8.80 RYU-excl

[RANSACT IONS
[»x id counter 9FB?

urge done for trx’ n o < 9FA?7 undo n:o < A

istory list leng th

IST OF TRHNSHCTIONS FOR EACH SESSION:

—TRANSACTION 9FB1. not started

uSQL thread id 1. 08 thread handle Bx2aedcheaa?8@, query id 76 localhost root
how engine innodbh status

——TRANSACTION 2FB8,. ACTIVUE 5@ sec starting index read

ysgl tables in use 1. locked 1

OCK WAIT 3 lock struct(s>, heap size 376, 2 row lock(s). undo log entries 1
ySQL thread id 2, 0S8 thread handle Bx2aedcheeb?@8, gquery id ?5 localhost kanyap
prn Updating

ipdate theatre set room=room+l vhere branch=’SiamDis’
frx read view will not see trx with id >= ?2FB9. sees 2FQA7?

—————— TRX HAS BEEN WAITING 3 SEC FOR THIS LOCK TO BE GRANTED:

'ECOHD LOCKS space id @ page no 335 n bhits 88 index ‘PRIMARY'® of table ‘presiden

.“theatre' trx id 9F@8 lock_mode X locks rec but not gap waiting
ecord lock. heap no 18 PHYSICAL RECORD: n_fields 4; compact format; info hits @

B: len 75 hex 5369616d446973; asc SiamDiss;

1: len hex BOAARABA?2fA7; asc -

2: len hex P6BABAA1510152; asc R;:
80008R12; asc H

——TRANSACTION 2FB7. ACTIVE 56 sec

lock struct{s?>, heap size 376, 1 row lock{s), undo log entries 1
ySQL thread id 2, 0S thread handle Bx2aedchf38708, gquery id 7?2 localhost messi
Ir»x read view will not see trx with id >= 9FB8. sees < 9F@8

U 4.47 nadwdnsvinaIuyasAnde SHOW ENGINE INNODB STATUS

VUIYLNG) A9Y9UYBIFIES SHOW PROCESSLIST Way SHOW ENGINE INNODB
STATUS anusaviraulauuszuudnnisgitoyauuuunfiguiu

uanawnﬁhﬂiwqguqﬁaquﬁidﬁﬂunﬂsmiamaaunwsﬁwaﬁumaaiauugwu%a%alu
F1ulpYa information schema §all@nvaten139eNAI9E 1T M1519 INNODB_TRX
M1579 INNODB_LOCKS 4az@1319 INNODB_LOCK_WAITS lagiinagwsnisuanitayalu

M50
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:udb tlx\G

AFB1
: LOCK WAIT
-89-83 13:36:88
id: AFB1:8:335:108

upddte theatre set room=room*2 wvhere branch='SiamDis’
"te starting index read
i

trx_rows_modified:
t1'X_COnCurrency. ets: @
i REPEATABLE READ

trx_uniquewchecksg 1

trx_foreign_key checks: 1

trx_last_foreign_key crrg?:mNULL
c -

ve_hash_

RUNNING
: 2012-89-83 13 35 48
d_lock_id:

taated NULL

trex_nysqgl_the

trx_gquery: celect * from information_schena.innodb_trx
trx operatznn = NULL

trx_tahles_in_i

€1 tableu

trX_prows _ lncked 1
trx_rows_modified: 1

it concutrencg _tickets: B
trx_isolation_level: REPEATABLE READ
trx_unique_checks: 1
rx_foreign_kevy_checks: 1
trx_last_foreign_key_error: NULL
trx_adaptive_hash_latched:
tr{sadaptiue_hash_tineout: 16000

s

P> of o o & 1 k2
E‘LJ‘VI 4.48 NE’IﬁWéﬂﬂ'S'VI'N']'LI‘UB\?ﬂﬂﬁﬂ@ﬂﬂﬂﬂﬂdﬁﬂqﬂﬂqi’]\i INNODB_TRX

] v | & v | & oo w
ﬂqﬂEUQSLWU1ﬂ17W75WQ|NNODB¥TRK QSLﬂUﬂﬂHaIUEQUW@Qﬂ5quuﬂﬂﬂuﬂﬂqaﬁ

Usvananasglutlayiudnsideyaniequesnislivinginsalineg siufiaiedwes Lock wait

v

YDILAATNITULTATUALE

sql> select * from information_schema.innodh_locks\G

lock_trx_id: HFBi

lock_mode: ¥

lock_type: RECORD

lock_tahle: preeldent .‘theatre®
lock_index: ‘PRIMARY®

lock_space: @

lock_page: 335

lock_rec: 18

lock_data: ‘SiamDis’

lock_id: AFAA:B:335:10
lock_trx_id: AFGO

lock_mode:= X

lock_type: RECORD

lock_tahle: preﬁldent .“theatre’
lock_index: ‘PRIMARY®

lock_space: B

lock_page: 335

lock_rec: 18

lock_data: ’'SiamDis’

*s'iJ'.fl 4 49 Naawan’l'swmwmmaqmwauamnmiw INNODB_LOCKS

u
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angUuamslfiiiuinsna INNODB_LOCKS iudeyavemsmuusaduiildausds
- Y o g va a = v
loaAueauaiiiin Lock Auasniegnislugiuteya
sql> select * from information_schema.innodb_lock _waits;

b e e e e e e e e e e e e e e e et e e et e e e e e e e e e e e e e e e e
(]

__________________ +

blocking_lock_id

requesting_trx_id

$ == o omm g

row in set (B.44 sec)

5UT 4.50 madwsnisvineuresddeudoyaninasns INNODB_LOCK_WAITS

[

v i v & oo
ngUuandlifiuiinisne INNODB_LOCK WAITS ifiudesaveansiuusaduiiing

a & & o g o v a 19
77 Lock 189N TUlLATUDU ‘S'JLI‘/N‘V]'S'TULL‘UF]’UU'V]LUU@UL%W‘W?I‘I.JTLF]G} Lock nae

4.1.8 nadounsldauAIds SAVEPOINT waz ROLLBACK TO SAVEPOINT

nfinanludinmemquinisldein SAVEPOINT wag ROLEBABK TO SAVEPOINT i
dautaeludesveinisiiauiiiertessunsnunsaduludiuves Atomicity i
Sududpmaansussuuinnisgudeyafieguunandinanusaldenldasmdeli Tnonis
VNADINLUARIIT

1) fladpyananalnanm1sn theatre lanadnsaazy

sql> select * from theatre;
+

-
1

Bangkapi
Bangkean
Bangna
Ladprao
MBK

Paradise
Paragon
Ramkamhaeng
Ratchayodin
Siam

e T e S e S e e’ . e e

i
[+
]
i
'
L]
'
'
'
H
'
i
'
]
'
'
'
]
.
]
"
1l
.
{1
+

1 rouws in set (B.72 sec)

1 4.51 flatpYAIINATTN theatre

2) Sunsueatuuasyimsuilodeyalumse  theatre  wagyinisléauds

SAVEPOINT iagu

sgl> heginj
A rou(s) affected.

sql> update theatre set roon=20 vhere branch=’Bangkapi’;
1 rouw(s) affected.

sgl> SAVEPOINT sve_point;

@ rouls) affected.

4.52 BUNSIULTATY ufledaya uazldau SAVEPOINT

sUN

u
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3) iuuradiulumaaiagyinisidarusida ROLEBACK TO SAVEPOINT laenduly

71 SAVEPOINT o sve_point

sgl> insert into theatre values<’Svpointl’ . 1803

1 rowls) affected.
sgl> ROLLBACK TO SAUEPOINT sve_points
B rouwls? affected.

U7 4.53 Wauarasunisaas rollback naulés sve_point

4) uuo lvaslumisiaazdudunisiagundas (COMMIT)

lsgl> insert into theatre values{’Svpoint2’ . 18);
1 rouls? affected.

sgl>» commits
B rowis) affected.

= o o W =
3UN 4.54 WUkaIadlunIs19az rollback azgusunisilasunyag

5) nsrvaeulnensldFde SELECT * FROM theatre

Bangkapi
Bangkean
Bangna
Ladprao
MBK
Paradise

Paragon
Ramkamhaeng
Ratchavodin
Siam
SiamDis
Supoint2

e R

12 rows in set (B.34 sec)

= o
JUN 4.55 gdayalunnsne theatre

auiulainnisldanumida SAVEPOINT way ROLEBACK TO SAVEPOINT a1u1sald

mlsuniluszuudanmsguteyauunane
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4.1.9 AN5lY Session wag Cookies Tutiukannwaiadu

4,1.9.1 Session Y84 google app engine

Session Tun1swaiun web application WWunsdanldnuing (Object) HttpSession
Tnganusnthalduselonildvatsuuy usindngfivhanldunfenislédumilounseaume
Tumaifiuing (Object) iilofiutiinaduqannsndrsieingiuglilaeilisndufosading
sl viofunsgradaiyanaiifideihmsaadesuseneslunaeiuey Tngluniafiu
Object aglUlu session wazni1sirAn Object suseninesld method setAttribute() uaz
getAttribute() mua1aU

Session 11 google app engine Tmammgm%gﬂﬁguﬁu Disable @8 lyiaunsald
41U session ¢ a1 web application annsndarmnislény session Taunisifiudnds

Fanamiilng appengine-webxml

0 ]
ol

ANSN 4.10 Wan1s1Ye1u Object Session

<sessions-enabled>true</sessions-enabled>

wardefdadalunsldan session TiUSsuaiiounseaunaiiiefiu Object flavanunse
Sounld Object  duqlslumirdudie Object Aawfiulu Session  tuazdes Implement
java.io.Serializable ilosann App engine %Lﬁ‘l.l‘?’faﬁ%la“um session adlu data store uas
memcache fatiuFadinanudululdinlunisiamn web application v local azasnsald
31U session lumsifivdeya Object Yesalel usiuw Cloud ¥84 google App Engine n13ld
91U session  lun1siivdaya Object fananlilannsovilaiidossn object Tl
implement Serializable saflasnalugdiusdely
Jaymn1sldeu Session Tulusian BookShop

ndildnanuudaludnaduinnisiu Object aslu HttpSession thi Object Fanam
#eudu Object 7 Implement Serializable 8nda8g13 Object 7l implement Serializable
U String Integer Date @< (Judiu Wil Object #uansdansidesiads Database w3e
Connection 1{Ju Object 7lailsl Implement Serializable Falsianansaifiu Object Fanaas
Tu HttpSession ¢ Fomnemudnmsidesioluss Database aSawdls (1 Connection)
Aedufl Serviet dhaiiuils Servlet fhitansaliianunsadrsdanisidouse (Connection) thild

- @ ' Y Y % g vaa a =
199310 ¥mg Connection Tdanwunsaiiulilu dng HtpSession et Feld75n1sRnrouaz s
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Foyavdauflodayaluarinualidnionislu semet  fuforlasiilifesfiving
Connection 13lu HttpSession Gaaziipanumanegdn Transaction MAnTutuIziFuLasAugD
Transaction mellu Servlet Faauiy wonanilluduveamsiudufauagldisnisiv
Username  waagldadluing HttpSession  1ieean fng String  awsaifivluing

HttpSession g

4.1.9.2 N151¢ Cookie
n15l4au Cookie azfimnuadenaeiunslaeau HitpSession Tnaaguansanum
%) o . g val o 4 Aa @
maz&awgmﬁuagﬂu Cookie uuazgnINUliNe client (Browser fidnsioluda Server) uay
|

Foyanaziiuldlu Cookie Wuazsipnludoyasila String wintu nAnamnilinlilsnh

0}

Y = 2/

- 1 -] =4 4 i & 1 s i
Cookie urldludruusinisvinnenirdusi ia Cart lnaiagls Cookie wsavfAUAIUBY
A o ar A i 5 ol @ @ W o e
ISBN weailade wardmuiuvewisdoiauiueg lngfl Serviet ndanansasutayaiiiueylu
Cookie Husnl#8eddlunisistoyasinmdiuald Tngimauaitlaild Cookie lumstiiutoya
o 1 P a i : =]
VIGNANTU Username Way Password LUBIRINIMARANIT Cookie gnifiveglu Browser
dl s u‘j =2 1 a :a] = at -:I 2/ . ¥ o
y9a1A304 faudsbivaenneiiiosaindl Browser vaafianunsaunludeyalu Cookie 14 ¥in

Tnlivaanny

4.2 M5WAIU1 Web Application

Juhdaniswan Web Application fagwiiaiuisnuszanananisufdansu
wspfuLuUTULULST DU eyaULAaIRYeY Google Tnuitasiiatodendsioluil

- Tpseadnevesszuunanaee Google Tun1swmun Web Application

- A uBugosiilunisiaiun Web Application Lﬁaﬁﬂﬁiaﬁmwugmﬁasﬂauu
el

- yannnswaznistdens Web Application uuaans

- dadriimuea Application IUfTRUuARNATBIIsUTBURU Application Un#

- PNFNBEIUTENaUTDY Web Application

4.2.1 Tasea¥19vaeszuunanvee Google Tun1swalul Web Application

| < u . . e 1 e 2/ ‘o o & = 9/ i
naunrWaul Web Application NinfeAugIuTelauuAaIInuy 9NUUNILADI;
wazidlatalasandieanisinausiares Web Application uvupannidenau @ Google
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. ! = o o " . P Al W %]
Service maqm’nﬂu’lumsm Web Application %#m190L%20RABNUFIUYDNYR Google

Cloud SQL 1@t

'
= o

1. Google Cloud SQL udwiidiyiiaededussuugudeyauunand o
Google Cloud SQL agldszuudnnisgiudoyauas MySQL version 5.5

2. Google Cloud Storage 1¥u Service ifldamuanansarinldlivunanidves
Google 16t lnufilwdirnliansnsofnderugrudoyald $1edsniiendnliudluunnou

3. Google App Engine Llu Service ldn Web Application Fiauwdradly
UjtRuumandls uasidiosanifu Platform as a Service Jedanaliiglduinslaisuiudes
a¥19 Cloud Infrastructure Fuaniiteth Application TUUf{URN3 uaLileaua Deploy Web
Application asluuumandviniu Tne?t Service fenamaInfnfefuguteyaves
Google latduiu

Tnefinsiinsiafuszming Service #99uU Google Cloud auanafagy

7{ ............ » Authorized application

|

| =———————————> |mportdatabase file 7 G 2 S
l —— ACTiVate, Register B!OCk Dlagram
|

|

Instance, use directly

—_——
| Create application,
| Deploy localapplicatiog

“Google API

Google App Engine

Google Apps Infrastructure L [Pytron ane lsva rustime}

JUN 4.56 nMwn1sAnsefiuszninaudas Service Y84 Google
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4.2.2 Adiisududasiiluniswaul Web Application Lﬁaﬁmiaﬁ'mzwg'm%’agauu
AANIA

wé’wwnﬁlﬁL‘%auﬁLLam%’ﬂﬂﬁqm'iv'hﬂ'mLLazmiﬁﬂﬁiaﬁaaﬁﬁmwdwLwiaz Service
84 Google Cloud SQL wé Asdndusielumondninsifiaduayuiunmsvihnusisves
Service U84 Google Imaﬁ;ﬁ%’mmmﬁmm Web Application laan1w1 JAVA Wag Python
%nwwﬁmam Wanden1w JAVA Tngldlusunss eclipse 1esan Google App Engine i
Plugin fiatfuaylusunsu eclipse &1 Plugin fisnantaelifimmnannaine , danns 5o

1189013 Deploy Project Web Application Wlﬂmumdﬁul‘llgf Google App Fngine lalagdne

4.2.3 NANATSHAZNS LTI Web Application UuAana
luhdetlaziliuniseduresigasidenmeqidudulunisimun Web Application
o v a 1w 9 & & v oo &
dalianansaAnsenusruuguteyauuaaniaiaeluilemarswluie dauvedlaanindu
Tumsiaderiugmtoya waz Model Ngiannldlunswmudaaeldnadraluudunsdiulu
FUBNaUNTA
Tunnswmwn Web Application lufinsiafiussuugiudeyauumardlauu Sy
gsipall Driver Tunsiensefiugiudeya lnglAnluns register Driver sananilvidnsieriv

Google Cloud SQL 1fusfsil

ANEaN 4.11 N5 Register Driver diuidausafussuugutayauunain

DriverManager.registerDriver (new AppEngineDriver()):;

gilunsagldanilAndanann glddnlusias Import library ¥ee AppEngine riaulag

M SNUNAIAS

Aneled 4.12 Import Driver f37Tulunsidause

Lzmport com.google.appengine.api.rdbms.AppEngineDriver;

warlunnshindefugudeys Suduassiossyy Directory Tieguesszuugiudoyauu
AaTIR Bednudiossey Instance name uae Yogrudeyaasludng n1saine Instance name

2/ & v v J ¥
wavasugruteyalasyyluudiluunteuni
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o & o o ' P | as
ANgIN 4.13 FnﬂEl'lxin"liwimﬂﬁﬂUiSUUgﬁu?ﬁ'ﬂ&vjauuﬂaT}ﬁ

Connection ¢ =
DriverManager.getConnection (Yjdbc:google:rdbms://rast-
kanyaporn:testproject/mydb”) ;

ﬂé . . al 123 -‘3 s vV s 1 n’l‘ -]
%4 Object Connection Nas1afunslaniegsdanuisauenldlunis Query
£ a 1 124 14 é)'u £ 74
Update , Insert w3e Delete Tayaineguusruugiudeyald uenamnildanansaiunld
method Tun1sufuRdmsuusatulanssinagimaluil

ANE9N 4.14 A29E19M5 Query Taya

Statement St= connection.createStatement () ;
ResultSet rs = St.executeQuery (SQL);

o w o Y '
ANEleN 4.15 A78819M5 Update doya

Statement St= connection.createStatement ()
ResultSet rs = St.executeUpdate (SQL);

o @ o a o
ANEAN 4.16 NTISNAUNTIULYATY

connection.setAutoCommit (false) ;

o a o - o Ada & o
AEIn 4.17 ﬂ'ﬁﬂuﬂun"ﬁlﬁuaﬂuLLﬂaQ'ﬂLﬂﬂﬂiﬂﬂﬂﬂ'ﬁﬂuu‘ﬂﬂ?ﬁu

{connection.commit(); AJ

ANE9? 4.18 n1senannisasunlasiiiadulaensuLyAYy

|connection.rollback();
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gsutil prompt Tnesdaazainda project-id %QLiﬂaﬂuﬂiﬂLﬁﬂlﬂﬂlmu Google APIs console
uazileUousaadly mmmsnL"’::uﬁ'mﬁé'wiwawﬁ'aaga'lu Google Cloud Storage 131N
fuvinisada bucket Sududiliu Indgiudoyarieg wisersusadiu Folder vasGoogle

Cloud Storage @unsaRunlamgAds n.2

Adeft n.2 myadeinawmaslu Goosle Cloud Storage

python gsutil mb gs://bucketname

o & o o o o °
Ased 0.3 MsAnaaniWaninisasestaya

Python gsutil cp tablefile.sgl gs://bucketname

ANE9N N.4 NMIATIEBUNTITON WanlWa

Python gsutil 1ls -1 gs://bucketname

<t ¢ ol @ ty L 5 I |
Falvandnaoniuluiloviovduszusingitedaislulvaines
gs://bucketname/newtable.sql uazszuidivwniiile wanvilvddenangnanivaniinly

< =l 2/ v o u’j’ ! o & v a 1 2/ 1
#1 Google Cloud Storage 138U3BELA Fetunausoluhonisinlnddoyadsnany uildnelu

Google Cloud SQL #iald

2. ANSARANUSAS Google Cloud SQL
Suveilaldaru Tneefs Google account wavianisidnlufiniia Google APIs
o w v ave a v ow < = . v o
Console Watluudlvanidunisnaisnu Google Cloud Storage L@an# Services Wavin

A3 Waeu Status 18eU3N13 Google Cloud SQL Wiflu On eveilialdanu
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Team Service Status Notes

APl Access = ——

S i ® Ad Exchange Buyer API @ [TTorr) Courtesy limit: 1,000 requests/day

1Y Google Cloud Storage | AdSense Host AP ¥  Reguestacce Courtesy limit 100,000 requests/day

4 AdSense Management AP @ [(CTorr) Courtesy limit 10,000 requestsiday
=4 Analytics AP v (ToFr) Couresy limit 50,000 requests/day
Q Audit API @ ([[TorF) Courlesy Imit 10,000 requests/day
. BigQuery API @ [TTorF) Courlesy limit 10,000 requests/day -
3 Blogger APIV3 @ Reguestaccess. Courtesy limit: 10,000 requests/day
& Books API © [CloFF] Courlesy imit: 1,000 requests/day
m Calendar AP! W [ TW‘ Courlesy imit, 10,000 requestsiday
& custom Search API @ [CToFF] Courtesy limit. 100 requests/day »
" DFAReporting API @ [JoFF) Courlesy limil 10,000 requestsiday
% Drive API @ [[TorF) Courtesy limit: 500,000 requests/day
& Drive SDK @ [CTorF)
4 Enterprise License Manager API @ [TTorF) Courtegy limit. 10,000 requests/day
F~ Freebase API o ([TIoFF] Courtesy limit' 100,000 requestsiday
. Fusion Tables API @ [(TorF] Couresy imit 26,000 requests/day
% Google Affiiate Network API @ [(ToFF) Courlesy imit 1,000 requasts/day
#! Google Cloud Messaging for Android @ [T TOFF |
. Google Cloud SOL @ (TToFF) Prcing

s 5 = 3 LE S P 14 o q’: " . =
waamﬂuuwuwa%ﬂi’mgwmmq Walmsvin19Ree Project ID m‘h’r’lumﬁ:q

TUsaansagaiiunis s usiall

Register Project ID

Aproject ID is a unique, DNS-compatible label similar to a hostname that is used by certain services to
locate your project and access its resources. A project ID is only required when a service you use depends
onit

Your ID will be globally unique
Once a project 1D has been registered, it cannoi be changed.

Project ID:

6623 lowercase letters, digits, or hyphens Must start with a letter. Trailing hyphens are
prohibited

Choose this ID | Cancel |

= 2 v .
E‘LI‘VI N.4 KUIN19N138979 Project ID



118

{19¥iN13AaAT Project ID (38uipaudn 98Anavin1sasne Instance Jalisulaiiou
al v ﬂl o 128 v 1 4 o
Wu svuudanisgiudeya laeidieviinisadne Instance aviimindnlvinsanie wasfimun
1 a = L) v o oA =Y v =
sUnuun ety Jadudaqiu maedud 12 fquisu w.m.2555) nmsldnuuunannedns
[ 2/ = 1 - 1 r.w' ] I
wea dudusosinsinedulussinnmaou Fauwdsesnidu
! s 9 - %
1) 978UV Packages Billing wneuglinisiesnisldvuinves RAM w3e
Nuiiudoyalusuaunn uasdu nisldeumaeansiu lnesialudegluannsoagdla

AIM1519 N.1 A9t

IJ =~ =3 1 =) . . .
M157199 N.1 S19a2LBYANTITAAATUINITIUU Packing Billing

Tier RAM Included Included Charge per
Storage I/O per Day Day
D1 0.5GB 1GB 850K $1.46
D2 1GB 2GB 1.TM $293
D4 2GB 5GB aM $ 5.86
D8 4GB 10GB 8M S8 §

i LR W EY) = v FY] '

2) S16UUU Per Use Billing e Augléauiiunisléauvegnauaiily

-l o 1 s = v 1 J ] r—? & £ 1 1 .=I

170 waziinisyhaulnas i uinvsevesldaiaus vinlulaseuid @enldnisareniuying
Y 19V a ° a X @ o v %) 9
4 Tnenrsenlganedadusuiutiluedldiuruinues RAM Aigoenisidau Taslulaseanu 14
#unldarunily D1 Database Instance (0.568 RAM) @adaifluntsidarudalusay 0.10 § Tne

m31atutituanunsnagulaiiniee n.2 dedl

A151991 N.2 S19az1BYANITARATIUSNISWUY Per Use Billing

Resource Charge
D1 Database Instance (0.5GB RAM) $ 0.10 per hour
D2 Database Instance (1.0GB RAM) $ 0.19 per hour
D4 Database Instance (2.0GB RAM) $ 0.38 per hour
D8 Database Instance (4.0GB RAM) $ 0.77 per hour
1GB Storage $ 0.24 per month
I/0 $ 0.10 per Million
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Billing
Bilting is enabled for all active, billable services Learn more
Autnorized by tung_suplex@hotmail com - you
Ihe following promotien has been applhied (o your project: Google Storage 5GB free plan

Update payment information
'i) Google
Charges:

Lastpayment 718080

onSepd 2012

Unbilled usage (estimate, updated daily)

Start date Sep 1.2012
Total (before taxes) 12,24 USD
Category Line item Resource Usage Amount (before taxes)
Google Cloud SQL D1usage - hour 119 hour(s) 1190 USD

External traffic 0GB 00ouso

Read and write count 0.02 million RANS 000UsSD

Disk usage 1.4 GB-monih 0.34USD
Google Cloud Storage Storage 0 GO monih 0 00USD

Statements
Start date Aug 1, 2012
End date Sep1 2012
Total (before taxes) 718080
i - —— 2 R —

gﬂﬁ n.5 #1614 Billing

wﬁamnv‘hmﬁﬁm%ﬁlﬁ]ﬁ%Lﬁaﬂmﬂ%’ﬁha’iugﬂLm‘u D1 289 Per Use Billing wanluvin
A198374 Instance LLazﬁﬁmmzdﬁwi'N‘] Tneilugas Authorized applications Aegaadildly
1338y 1fesnslissuuianisgudaya vie Instance  dail gnldanuidaiu web
Application flwude FazeSuredsllilafiausnis Goosle App Encine dolu Tapdadien
dlavinsiarundimiiaendnues Goosle APIs Console 9zilusnsiiududn 1 518073 34
ﬁﬂﬂumﬂ%’muwﬁaﬁmﬁuﬁ A manazians d1ved Project ID uay Lansdwavasfiiu
Wreedlusiae waziilevinadenlud Google Cloud SQL 9swuin Instance: testproject

mMasegluanuzldinuse

New Instance

Name: testproject
Size: B4 |
Pricing plan: | Peruse ~
Learn more about pricing and instance sizes

Awuthorized applications
1.

Create instance | Cancel |

2 1

5UN .6 A Instance



120

lovhnisaing Instance Ladaiisusosuds dumausioludenisidilunasesldenly
szuupamd InsAnwidseaantfidessuuuiuiiannsoldiuld wuirvumiminueadu
sgUsenauludie Dashboard 6‘5@L‘\"Jumﬁ@umxmu‘ff’iLLamﬂmauﬁ'MaxﬁﬂazLﬁﬂmjaa
Instance 1uq uananfiazuans Logs MAnvnn1sAndunsiUasuuUasrues Instance
laun msdleadeyaidh n1siA1deyaenINAAIREARILER NIBNITIIERAY Instance
Tyl Budtu uenanilpiRaldvhnnsadanmasifviafsfuiumn Fod1 sl Prompt Lileli
faanduszuunandiianudiesonisldeu Feaansaiaulineuiuglinuuussuy
sudeyaldtihuduwedia waransoieusensldemiuguteyaldlagnss wagldids
lwaRiuealunsdiunisiuudazgudeganiousasansie Gadrdaeafusavunaiid i

1As9ds9eIn wUREn Y MySQL il

hboard Logs SQLPrompt Backwps . . . . . | Instdnce Selings

Dashboard for Instance rast-kanyaporn:testproject

Properties
Status Running
Version MySQL 5.5
Size D1
Pricing Plan Per use

Replication Type: Synchronous
Disk Usage 82MB/10GB
Authorized Applications edit

testguestbookja
testapp-project

kmitisenior
lest-cloud-app
Storage Usage (GB) EI Day | Hour | Minute
Alltimes are UTC
Zoom:ld 54 im 3m Sm 1y Max unt0.03 | September 01, 2012
.05
0.00
T = = 1
L 2012
2012 P
1A
K3 3]

Ul n.7 wtidng Dashboard
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Dashb Logs

Logs
Time
Sep 14 20127 34 AN
Sep 14,2012 7 34 AM
Sep 14,2012 7 05 AM
Sep 14. 20127 05 AM
Sep 14 20127 04 AM
Sep 14, 20128 27 AM
Sep 14, 20126 26 AM
Jul41,2012541PM
Jul 10, 2012 1014 AM
Jul 9,2012 10 47 PM
Jul 8,2012 916 AM
Jul 8,20125 23 AM
Jul §,20124 16 PM
JUi 6. 2012814 AM
Jul 3,2012 2 56 AM
Jui 3,2012 254 AW
Jul 22012 245 AM
Jul 2,20122 42 AM
Jul 2 2012 141AM
Jul2,2012 137 AM
Jul1,2012 11 46 PM

SQL Prompl

Backups

User

ung_suplex@notmail com
tung_suplex@notmail com
tung_suplex@holmail com
tung_suplex@hotmail com
tung_suplex@hotmail com
tung_suplex@notmail com
tung_suplexg@hotmail com
tung_suplex@hotmail com

tung_suplex@notmail com
tung_suplex@nhotmail com
tung_suplex@nhotmail com
tung_suplex@heimail com
lung_suplex@notmail com
tung_suplexg@dhotmail com
tung_suplex@holmail com
tung_suplex@hotmail com
tung_suplex@hotmail com
tung_suplexg@hatmail com
tung_suplexg@hotmail com
tung_suplex@hotmail com

Instance settings

Message

W Changed instance seftings

[l Changed instance settings

M Changedinstance setlings

M Changed instance settings

[l Changed instance settings

[ Changed instance settings

[l Changed instance settings

[l Changed instance settings

[l Changed instance setings

[ Changed instance setfings

[ Changed instance settings

[l Changed instance seftings

W Changed instance seffings

W Changed instance seftings

B imported gs /kmitifpresident sal

. Falled to import gs Mkmitépresident Does nol exist

{8 Failed toimport gs MungAtestiung sal An unknown problem eccurred (ERROR_RDBMS)
I Reslaried instance

B Failed to impor ps Munghestiung sal. An unknown problem occurmed (ERROR_RDEMS)
B Failedio impert gs itunghest Does not exist

|8 Failed to import gs Akmitlipresident.sql. An unknawn problem accurred (ERROR_RDEMS)

g

—— =

U 1.8 Lamemiieng Logs

Dashboard Logs

select " from theatre

Execute | Database: president

Results

select " from theatre;
branch
Bangkapl
Bangkean
Bangna
Ladprao

MBK

Paradise
Paragon
Ramkamhaeng
Ralchayodin
Siam

SiamDiz

SQL Prampt

Backups

Instance settings |

Sep 24

sUf 0.9 utieina SQL Prompt

Dashboard Logs

SQL Prompt

Backups

Scheduled Backups

Schedule
every day 16 00 (UTC)

Instance setings

Last status
& Successful at 9/23(12 1.47 AM Eehl D

gﬂ‘ﬁ n.10 %1619 Backups
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- & = a & A [ W lo & w o
iwsesilodnvilanils Nenursaldlunisidrfegrudeyavurandlalaglidndudesyi

@

i Tngiadeaiioriinfizenin Command line tool Fuluwaiasiiofigniaiuiun

s

Nniuimvanialasdnuaevsuasaie vlrnisldnuuurafieungy dnvoe
AA1BAU Command Prompt 989 Windows laglunisitouse auisanunlagloadalunns

WNSEUU

icrosoft Windows [Uersion 6.1.76001]
opyright <(c> 2802 Microsoft Corporation. All rights reserved.

N\Users\Kanyaporn T>d:

D:\>cd google_sqgl_tool

\google_sql_tool>google_sqgl.cmd rast—kanyaporn:testproject
sgl>

UM .11 waaan191ge1u Command line tool

nanlaeasy dlusuanunsafiasienu Google Cloud SOL #78 Goosgle service Lo
NaIBAIWNUYUNIY Web google APIs (https://code.google.com/apis/console/) Way
ansadarudn Command line tool #soSuneluludnagule lneviin1ssey Instance i
fasnatnldan uag Bnnianis Aonishederuiutenndiaduld Tnevinnns Deploy v

wennaAdy MyeNsieiu §1ulayaunAaiIn

Google Cloud infrastructure Sl 5
\‘ Block Diagram

!ﬂwi:‘i\

spot 1
Google App Engine
| (Python and Java runtime)

Deploy App

spot2

Cloud database

by App Engine
\ SDK

f b f
Web Google APl | Command line tool | Developed Application

sUTl n.12 a5UiBmaiflausiafiu Google cloud SQL
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3. N15AARIUINTS Google App Engine

nssuldnuansavhlalasnis wludamimanues Google App Engine

o .3[0 app engine Kthitalohakul@gmail.com
Welcome to Google App Engine

Before getting started, you want to learn more about developing and deploying applications
Learn more about Google App Engine by reading the Getting Started Guide, the FAQ, or the Developer's Guide.

Create Application \

JUN .13 uaamiisnusniiesingdnldeuy

Taeillavinsionluasng Application uleiasfivualis Yewuvesinsdnwiiiofan

Wl 1eYINNISSU SMS 1luswadudu (Verification code) Tunisvadaldenu Ineluszezusn

galuiinnsAeAI1usnIg

n Authentication Code Has Been Sent to +668950974 XX

ithin a few minutes, you should receive a text message on your phone that includes a venfication code
he text message, try sending it agan, or see the App Engine FAQ.

nter Account Code

I

Send

puLsuldeu

—— R —
UM n.14 prstudiueagldn

vasntumianeagly glivinisasetisuenndiady kagimuanuLInnIs

ETRBRRILRG
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Create an Application

You have 10 applications remaining

Application ldentifier:
| appspot com  Check Availability |

ertain off & of trademarked names may not be used as Applcation idantifiers

our

n later Learn more

Application Title:

Displayed when users access your apphcat

Authentication Options (Advanced): Leamn more

tin (:uuq' Accounts. Google Apps  and OpenlD If you ch use this feature for

@ Open to all Google Accounts users (default)

f your application uses a 1e wih a valid Google Account may sign n

Restricted to the following Google Apps domain:

(Experimental) Open to all users with an OpenlD Provider

zation uses authenlicalion, anyone wha bas an accoupt weth an OpeniD Pravider may sgn n

re T
JUn n.15 AsadaennALAduUL Google App engine

Go ‘3“-' app engine Kthamlohakul@gmall com | [y Account | Help | Sign_out

Application: sara-nun [High Replication] Report Production Issue « My Applications

Main @ You need to upload and deploy an application before you can make Web history

Dashboard Read about using appcfg to upload and deploy one

Charts )
No Data Available

Backends
Cron Jobs
Task Queues
Quota Details
Data '
Datastore Indexes
Datastore Viewer 24H 18hr 12hr
Datastore Statislics

Blob Viewer Instances .

Prospectiv rch Number of Instances - Datails Average QPS Average Latency Average Memory

Datastore Admin

Memcache Viewer Resource Usage

Billing Status: Free - Seltings Quotas reset every 24 hours Mext reset 19 hrs

‘Uﬁ n.16 “N28MaNVES Google App Engine




AANUIN U,

518a2188ANISWAUT Web Application

1. ia3asfiafildluntswaiun Web Application

wdandildRane Google App Engine &1 azanansewmun Web Application I
Tngliin1w Java vide Python Tnglunsimuliaursedndedussuugudeyauvunandiiy
FlésTudesaine Google Cloud  Instance  swfildnarsluunaiasuan n. uazaing

@

Application 483 Google App Engine Magdnsiafiuszuugruteya Tnglunisinmnasiivide
Yeil
1) fiade Jaca SDK (Java Software Development Kit) Tauit SDK 157y software
dmIU Web server ﬁgjﬂ%’mmmﬁtﬁamaau Web Application ¥839uLa9
2) finds Java iilesann Google App Engine asaiiuayu Java 5 uag Java 6 lagund
uduile Application gnufUivu Google App Engine agld Java 6 Virtual Machine uag
libraly fugu siimsiauFauuzdrhmsld Java 6 fuasiiian
3) finmauarlfionn Eclipse way Google Plugin for Eclipse (109910 Google App
Engine Agatiuayunisldeiu Eclipse gfiu Google Plugin for Eclipse flagwaelunis Deploy
Web Application %ulﬂﬁj Goosgle App Engine lalaedne st Plugin fanamansnsalaarule
fiu Eclipse Version 3.3, 3.4, 3.5, 3.6, 3.7 Way 4.2 Taelunsinseanunsavinlanasieluid
3.1) \@enuiy Help > Install New Software
3.2) 98y directoey WY https://dl.google.com/eclipse/ plugin/L’JE]‘ir‘Ei;u%aﬁ
Eclipse
3.3) fings Plugin
wFsnniaasluunsusenFeusosudagidanansovaun Web Application uag

Deploy %ulﬂzj Google App Engine Ineld Google Plugin for Eclipse 1%

2. NMIARKILT Web Application
Tumswaun Web Application asuusesniliu 2 Application #e druvesiiuaie
vilsdeenulay war Suililuniseesiueiasdueeulall Tnufivisass Application e

s 1 .\ = o v oo o o &
#10t1989 Web Application figjaiiuiidiuvasnsvimsuwsatulunisdeviy nsuily
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v oYY

Toya NMINToYa Uay N399I veg ldenusnnndwmilinuludiuianiedtu Meivsaes
Application 2z14 Model MVC Tun1sWauIduun uazdin1seenluu ER Diagram ARANGANY

MUANLAUABIN TR [F

1) Web Application $1uvnenisdasaulat

WIulad : http://testguestbookja.appspot.com/)

[

Srurnemiledessulataziinisesniuu ER Diagram fail

Paymeant code
Address User
Order
Psssword

E- 'W Customer 0 d
rder

n
[
@ m
Has Promotion

n
Status i
Bank Description ;
-
p,ﬂ Penad end :
surt |
User/Sur i

Publisher

'51J1n 2.1 ER Dlagram 'smmawmﬁaaaulau

FnsAaLIn MVC Model aziusdrusaniliu 3 drundngde druvesmaralunis
AnADAUTEUUFINTRYAUUARIIN,AIUYBIARIENAINALNITHINIUAII U8 Web
Application Wagdiuvssnmsuanimadsavuanaduminime jsp dsludiuvesnisnananinee

flugnudeyadzil method wangAwioluil

ANEIN 2.1 method Aasiaszuugudaua

public boolean connecToDatabase (String user, String pass)
throws Exception {

try {

Class.forName ("com.mysqgl.jdbc.Driver");
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Connection ¢ =
DriverManager.getConnection ("jdbc:mysqgl://localhost/president"”
,user,pass);

this.connection = c;

return true;

}

catch (SQLException ex) {

return false;

}

o o v &l —_— [ v
Wy method ~ viminnlunisfndenussuugiudeyalaglyd Username uay
. [V 1Y o & =l . 1
Password Tunns Login 1hgseuugudeys isldauimauaunis Login tuasidy DBMS

dawalvirltlainesls Username wa Password adlulAnveslusunsy

o o o o )
ANdaN 9.2 method uanmidsdanaaalugutaya

public List<book> showallBook () {
String SQL = "SELECT * FROM books";
List<book> list = new ArrayList<book>();
Ty
Statement state = connection.createStatement();
ResultSet rs = state.executeQuery (SQL) ;
while(rs.next()) {
book book = new book(rs.getInt(l),
rs.getString(2),
rs.getString (3),
rs.getDate(4),
rs.getInt(5),

sVgetStrbg (84
¥segetStamnglly ,
rs.getString(8),
rs.getString (9));
list.add (book);
}
return list;
} catch (SQLException ex) ({
Logger.getlLogger (Database.class.getName () ) .log(Level.SEVERE,

null, ex);
return null;

}

Tdlunsuanssedosurisnsaviduaianunvesisdounayiauieglugudeya

Aele 9.3 method Tunismuiisdaann keyword
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public List<book> findByKeyword(String keyword, String Type) {
String sgl = "SELECT * FROM books WHERE " + Type + "
LIKE " + "'%" + keyword + "%'";
List<book> list = new ArrayList<book>():;

try {
Statement state = connection.createStatement();
ResultSet rs = state.executeQuery(sql);
while(rs.next()) {

book book = new book(rs.getInt(1l),
rs.getString(2),
re.getsString (39,
rs.getDate(4),
rs.getInt(5),
rs.getString (6
rs.getString (7
(8
(9

’

r

)
)
rs.getString(8),
s .getString,(Q) ) ;
list.add (book) ;
i

return list;
} catch (SQLException ex) {

Logger.getLogger (Database.class.getName () ) .log(Level.SEVERE,
null, ex);
return null;

}

L7 o

v oA A v ! '
Tdlunisrummilsdensglusruugiuteyalaggliazimun keyword Nldlunisiqy

ot A s = 1 1 EJ 1 4 al
AU LarHaaNSpaNINILLANISIUAZ I BnvB Il EBDUAaIAUNTdIUNNTIAU keyword

o & & Y
ANdaT 9.4 method Tunsufludeyaniisde

public boolean updateBook (String amount, String isbn) {

String sgl = "UPDATE books SET StockNum = StockNum - " +
amount + " WHERE ISBN = " + isbn;
try {
Statement state = connection.createStatement();
state.executeUpdate (sql);
return true;
} catch (SQLException ex) {
Logger.getLogger (Database.class.getName ()) .log(Level.SEVERE,
null, ex);

return false;

}
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% o al s A 17 w l:l. 14
IﬂﬁﬂﬂiUWLﬁNquﬂﬁbdﬂﬂiﬂﬁiﬂ%@%ﬂﬂ@dﬂ“ﬂﬁaﬂa§1U33UU§WUﬂBHﬁ

AN 9.5 method Tun1sfium ID vesgnAiaglugiuteya

public int findUser (String user, String password) {
String sgl = "SELECT UID FROM customers WHERE
username = '" + user + "' AND password = '" + password +
try {
Statement state = connection.createStatement();
ResultSet rs = state.executeQuery(sqgl);
rs.next () ;
int uid = rs.getInt(l);
return uid;

woron,
r

} catch (SQLException ex) {

Logger.getLogger (Database.class.getName () ) .log(Level.SEVERE,
null, ex);
return 0;

v A 1/ A o s 1 L7 1 1
19w 1D vesgnaveglusruugiudeyaiion ID AsndluldudelUludiuves

o & v & d 2 v v A& o 1 +
NTTULYAYUNITVDUIE N UIED LWEJLﬂU‘UEJiJUa’uaﬂqﬂﬂﬂw%awuﬂﬁaLLﬂasLa:.l

o o o & X
A& 9.6 method ’lunﬂstﬁuﬁagaﬂ'ﬁawa

public void InsertOrderTable (int uid) {
java.sgl.Date sglDate = new java.sgl.Date(new
java.util.Date().getTime());
String sgl="INSERT INTO OrderTable (Dates,UID)
values (?7,?2)";
try f{
PreparedStatement pstmt =
connection.prepareStatement (sql);
pstmt.setDate(l, sglDate);
pstmt.setInt (2, uid);
pstmt.executeUpdate () ;
} catch (SQLException ex) {
Logger.getLogger (Database.class.getName () ) .log (Level.SEVERE,

null, ex);

}
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U2
Qs at

Tilunmafudeyanisdenidovssgniusasvituatlussuugiudeya

o o o <& &
AN 0.7 method Tun15A1M1 ID Y89n1589%

public int getOrderNum() {
String sgl = "SELECT MAX (orderNum) FROM OrderTable";

try {
Statement state = connection.createStatement();
ResultSet rs = state.executeQuery(sql);
rs.next ();
int ordernum = rs.getInt(1l);
return ordernum;

} catch (SQLException ex) {

Logger.getLogger (Database.class.getName ()).log(Level.SEVERE,

null, ex);
return 0;

}

D 2/

v at L% s 1 A o o QIJ 1
AunTINglaMId@eanideluasiagaethunldlunisimsuugatuludiunes

& woa
ARFERIAINGER]

o a o ar % -1
A1El9N U.8 method Lﬁ‘U?’J’E]Hﬁﬂ’J’IMﬁMWUﬁ‘TJENWuQaEJLLﬂSTIEJﬂ"]iﬁ\T‘H?J

public void InsertbookOrderShip(int ordernum, int ISBN, int
amount) {
String sgl="INSERT INTO bookOrderShip
(orderNum, ISBN, amount) wvalues(?,7?,?2)";
=a Ry
PreparedStatement pstmt =
connection.prepareStatement (sqgl) ;
pstmt.setInt(1l, ordernum):;
pstmt.setInt (2, ISBN);
pstmt.setInt (3, amount);
pstmt.executeUpdate () ;
} catch (SQLException ex) ({

Logger.getlLogger (Database.class.getName()) .log(Level.SEVERE,
null, ex);

}
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Y v
L . A | s

at ot 1 o A =
\iuteyaveantsAuduiusseningenInsdie AunisdolazInuIuNderoasly

sruUgIUTeya

AT 2.9 method uilvdayavewmilede

public boolean editBook(String Subject, String Type, int
StockNum, String Title, String Prize, String Author, String
Publisher, int ISBN) {

String sgl = "UPDATE books SET Subject=7?, Type=?,
StockNum=?, Title=?, Price=?, Author=?, Publisher=? WHERE
ISBN=2";

try {
PreparedStatement pstmt =

connection.prepareStatement (sqgl) ;

pstmt.setString(l, Subject);
pstmt.setString (2, Type);:
pstmt.setInt (3, StockNum);
pstmt.setString (4, Title);
pstmt.setString (5, Prize);
pstmt.setString (6, Author);
pstmt.setString (7, Publisher);
pstmt.setInt (8, ISBN);
pstmt.executeUpdate();
e LUEN LT 1Waeys

} catch (SQLException ex) {

Logger.getLogger (Database.class.getName () ) .log(Level.SEVERE,
null, ex):;
return false;
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public boolean deleteBook (int ISSBN) {
String sgl = "DELETE FROM books WHERE ISBN=?";
try {
PreparedStatement pstmt =
connection.prepareStatement (sgl);
pstmt.setInt (1, ISSBN);
pstmt.executeUpdate ()
return true;
} catch (SQLException ex) {
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Logger.getLogger (Database.class.getName()) .log{Level.SEVERE,

null, ex);
return false;

}

THlunsaumisdessnanssuugutoya

ANE9N 0.11 method WERNISIBNTSEITD

public List<Order> listOrder () {

String sgl = "SELECT * FROM OrderTable";
List<Order> list = new ArrayList<Order>();
try |

Statement state = connection.createStatement();
ResultSet rs = state.executeQuery(sqgl):
while(rs.next()) {
Order order = new Order (rs.getInt(l),
rs.getDate (2) .toString (),
rs.getInt(3))

.
’

list.add(order) ;
}

return list;
} catch (SQLException ex) {

Logger.getlLogger (Database.class.getName () ) .log (Level.SEVERE,
null, ex);
return null;

}
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public List<OrderDetail> showOrderbyID(int OrderID) {
String sqgl = "select books.ISBN, Title, Price,
amount"+
" from books inner join bookOrderShip"
i
" on books.ISBN = bookOrderShip.ISBN" +
" inner join OrderTable" +
" on bookOrderShip.orderNum

OrderTable.orderNum" +
" where OrderTable.orderNum pALE

Il
0
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List<OrderDetail> list = new
ArraylList<OrderDetail>();
try {
PreparedStatement pstmt =
connection.prepareStatement (sqgl);
pstmt.setInt (1, OrderID);
ResultSet rs = pstmt.executeQuery();

while (rs.next()){
OrderDetail orderdetail = new

OrderDetail (rs.getInt(1l),
rs.getString(2),
rs.getInt (3),

rs.getInt(4));
list.add (orderdetail) ;
}
rnefamg-n A5 sk
} catch (SQLException ex) {

Logger.getLogger (Database.class.getName()) .log(Level.SEVERE,
nuldl ,o~ex) ;
AL sy AR T

}
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ANd97 2.13 method 1 WANSIULIATU

public void beginTx () {
try Y
connection.setAutoCommit (false) ;
} catch (SQLException ex) {

Logger.getLogger (Database.class.getName () ) .log(Level.SEVERE,
null, ex);

}

}
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Interactive SQL
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A1dedt 9.14 method 1A commit

public void commitResult() {
try {
connection.commit () ;
} catch (SQLException ex) {

Logger.getLogger (Database.class.getName () ) .log (Level.SEVERE,
null, ex);

}

}

v od a4 o < o a o
TowetugumsUdsuLUa AN NN 1ULTATUY

A1d97 9.15 method rollback NIULTATY

public void rollback() {
try
connection.rollback () ;
} catch (SQLException ex) {

Logger.getlogger (Database.class.getName () ) .log (Level.SEVERE,
null, ex);

}
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public void findIDLock(String id) {

String sgl = "SELECT * FROM books WHERE ISBN = " + id
+ " FOR UPDATE";
try f{
Statement state = connection.createStatement|();

state.executeQuery{sqgl).;
} catch (SQLException ex) {
Logger.getlLogger (Database.class.getName()) .log(Level.SEVERE,
null, ex);
}
}
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protected void processRequest (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException, SQLException
{
Database db = new Database();
if (db.connectionToDatabaseGuest ()==true) {
List<book> result = db.showallBook();
List<book> result2 = db.showallBookHot ();
List<book> result3 = db.showallBookNew () :;
int num = result.size():
int num2 = result2.size();
1 pEEmnmE sl rasu kR . s itz elem
int numm;
if (num%4==0) {
numm = num/4;

} else {
numm = (num/4) + 1;
}
db.closeDB() ;
request.setAttribute ("result", result);
request.setAttribute ("result2", result2?);

(

(
request.setAttribute ("result3", result3);
request.setAttribute ("num", num) ;
request.setAttribute ("numm", numm) ;
request.setAttribute ("num2", num2) ;
request.setAttribute ("num3", num3);
RequestDispatcher rd =

request.getRequestDispatcher ("SlideBook.jsp");
rd. forward(request, response);
}
else {
response.sendRedirect ("failed.jsp");
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protected void processRequest (HttpServletRequest request,

HttpServletResponse response)
throws ServletException, IOException, Exception {

PrintWriter out = response.getWriter();

int id = Integer.parselnt(request.getParameter ("id"));

String user = (String)
request.getSession().getAttribute ("user");

String password = (String)

request.getSession().getAttribute ("password");

Database db = new Database();
db.connecToDatabase (user, password);
db.beginTx () ;
boolean check = db.deleteBook(id) ;
if (check) {

out.println("success");

db.commitResult () ;

db.closeDB() ;
} else {

out.println("failed");

db .#0ol1Back )

db.closeDB () ;
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protected void processRequest (HttpServletRequest request,

HttpServletResponse response)
throws ServletException, IOException, Exception ({
PrintWriter out = response.getWriter();

String ISBN = (String) request.getParameter ("ISBN");
int issbn = Integer.parselInt (ISBN);
String Subject = (String)

request.getParameter ("Subject");
String Type = (String) request.getParameter ("Type");
String Stock = (String)

request.getParameter ("StockNum") ;
int StockNum = Integer.parselnt (Stock);
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String Title = (String) request.getParameter ("Title");
String Prize = (String) request.getParameter ("Prize");
String Author = (String)

request.getParameter ("Author");
String Publisher = (String)

request.getParameter ("Publisher");
String user = (String)

request.getSession() .getAttribute ("user");
String password = (String)

request.getSession() .getAttribute ("password") ;
Database db = new Database();
db.connecToDatabase (user, password);
db.beginTx () ;

boolean check = db.addBook (issbn, Subject, Type,
StockNum, Title, Prize, Author, Publisher);
if (check ==,truel{
out.println("success");
db.commitResult () ;
db.closeDB () ;
Predsed
out.println("failed");
db.rollback () ;
db.closeDB() ;
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public class BuynowServlet extends HttpServlet {

protected void processRequest (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException, SQLException

{

PrintWriter out = response.getWriter();
if (request.getSession().getAttribute ("user")==null &&
request.getSession() .getAttribute ("password")==null) {

RequestDispatcher rd =
request.getRequestDispatcher ("PleaseLogIn.jsp");
rd.forward (request, response);
} else {
Cookie [] cookie = request.getCookies();
Database db = new Database();
db.connectionToDatabaseGuest () ;
ShoppingCart cart = new ShoppingCart():
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Cookie mycookie = null;

book book = null;

Item item = null;

List<String> checkname = new ArrayList<String>();

db.beginTx () ;
for (int i=1;i<cookie.length;i++) {

mycookie = cookie[i];
checkname.add (mycookie.getName ()) ;
book = db.findByID (mycookie.getName());
item = new Item(book,

Integer.parselnt (mycookie.getValue()));
cart.add(item) ;

}
int itemincart = cart.getLenght();
boolean [] check = new boolean[cart.getLenght()];

for (int a=0; a<itemincart ;a++) {

db.findIDLock (Integer.toString(cart.getIndex (a).getISSBN()));

}

for (Int 'x=0;"x<itemincart;x++) {
check[x] =
db.updateBook (Integer.toString (cart.getIndex (x).getAmount()),
Integer.toString(cart.getIndex(x).getISSBN()))
}

’

int count = 0;
for (int b =0 ; b<check.length;b++) {
if (check[b]) {
count = count+l;

}

else count = count;

}

if (count == check.length) {
//insert here ordernumber paymentcode date gty uid
String user = (String)
request.getSession() .getAttribute ("user");
String password = (String)

request.getSession () .getAttribute ("password");
int uid = db.findUser (user, password);
out.println(uid);
db.InsertOrderTable (uid) ;
int ordernum = db.getOrderNum() ;
int numitem = cookie.length-1;
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for {(int i1 =0; i< numitem ; i++) {
int ISBN = cart.getIndex (i) .getISSBN();
db.InsertbookOrderShip (ordernum, ISBN ,
cart.getIndex (i) .getAmount());
out.println(cart.getIndex(i).getTitle());
}
//
db.commitResult () ;
String Pycode = "abc"+Integer.toString(ordernum);
String [] Title = new String[cart.getLenght()];
int [] amount = new int[cart.getLenght()];
int [] prize = new int[cart.getLenght()];
for (int 1 = 0; i<numitem ; i++){

Title[i] cart.getIndex (i) .getTitle();
amount[i] =

Integer.parselnt (cookie[i+1l] .getValue()):;
prize[i] =

Integer.parselnt (cart.getIndex (i) .getPrice());

}

Receipt rt = new Receipt (Pycode, new
java.sql.Date (new java.util.Date().getTime()), uid, "test",
Title, amount ,prize);

out.println("success");

request.setAttribute ("rt", rt);

request.setAttribute ("cart", cart);

RequestDispatcher rd =
request.getRequestDispatcher ("Receipt.jsp");

rd.forward(request, response);

}else{

db.rollback() ;

RequestDispatcher rd =
request.getRequestDispatcher ("Txfail.jsp"):

rd. forward(request, response);

}
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Filght _idFight \ ARCHAR{50)
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>
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public boolean connectDB() throws SQLException{
try {
Class.forName ("com.mysqgl.jdbc.Driver");
Connection c=
DriverManager.getConnection("jdbc:mysgl://localhost/mydb",
YYSOEY ; T12340Y ¢
this.connection = c¢;
return true;
} catch (ClassNotFoundException ex) {
return false;

}

o l‘l d = g
ANEIN 9.22 method LEAITIFNITEIYNITUUNIRUA

public List<fitstPageFlight> showFlight () {
List<fitstPageFlight> flight = new
ArrayList<fitstPageFlight>();
String-eis s /MERNEINELT non/ Bl gkl
try {
Statement St= connection.createStatement():;
ResultSet rs = St.executeQuery(SQL);
while (rs.next ()){
fitstPageFlight FS= new
fitstPageFlight (rs.getString(1l),

rs.getTimestamp(2),
rs.getTimestamp(3),
rs.getInt (4),
rs.getTime (5),
rs.getDate (6),
rs.getTime (7),
rs.getDate (8),
rs.getString(9),
rs.getString(10),
rs.getString(11));

flight.add(FS);

}
return flight;
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} catch (SQLException ex) {

Logger.getlLogger (getFirstInformation.class.getName ()).log(Leve
1.SEVERE, null, ex):
return null;

o IIII d = lk'l
ATE9IN .23 method WWaANSIULYAYTU

public void beginTx () {
try {1
connection.setAutoCommit (false) ;
} catch (SQLException ex) {

Logger.getLogger (getFirstInformation.class.getName ()) .log(Leve
1.SEVERE, null, ex);
}
}

AN .24 method AFIEUEUNITIUABULUAIUDINTTIULTATU

public void commitTx () {
try {
connection.commit () ;
} catch (SQLException ex) ({

Logger.getLogger (getFirstInformation.class.getName()) .log(Leve
1l.SEVERE] snul lLakex )y
}
}

o o A a = [
A8V .25 method #nLanNITIUAYUILUAIUDINTULYAYU

public void rollbackTx () {
Lry |
connection.rollback() ;
} catch (SQLException ex) {

Logger.getLogger (getFirstInformation.class.getName()).log(Leve
1.SEVERE, null, ex);
}
}
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A& 9.26 method LiudayanisasinsvasuAasineIdu

public String insertFilghtHasSeat (String idFlight, String
DateTime start,; String DateTime end, String idPlane, String
Position, int PID) {
String SQL = "INSERT INTO filght has seat"
+ " (Filght_idFilght, Filght DateTime start,
Filght_ DateTime_end, Seat Plane idPlane, Seat Position,
Passenger PID)"
£ " WRLUES (?; T3 Pl BTN}
try {
PreparedStatement pstmt =
connection.prepareStatement (SQL) ;
pstmt.setString(l, idFlight);
pstmt.setString (2, DateTime start);
pstmt.setString (3, DateTime end);
pstmt.setString (4, idPlane);
pstmt.setString (5, Position);
pstmt.setInt (6, PID);:
pstmt.executeUpdate () ;
return "eieli";
} catch (SQLException ex) {

Logger.getlLogger (getFirstInformation.class.getName ()).log(Leve
1.SEVERE, null, ex);
return ex.toString():;
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protected void processRequest (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException,
SQLException {
String getFrom= request.getParameter ("getFrom");
String getTo=request.getParameter ("getTo");
String
getDateDepart=request.getParameter ("date");
String getDateBack=request.getParameter ("date2");
String name2 = request.getParameter ("name2");
String amount = request.getParameter ("amount");
request.getSession () .setAttribute ("amount",
amount) ;
PrintWriter out = response.getWriter();
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DateFormat df = new SimpleDateFormat ("yyyy-MM-dd
HH:mm:yss") ;

java.util.Date currentDate = new Date();

String a = df.format (currentDate);

String rest = a.substring(4);

String years = a.substring (0, 4);

int year = (Integer.parselnt(years))-543;

String yearsZ2 = Integer.toString(year);

String resultYear = yearsZ.concat(rest);

request.getSession () .setAttribute ("resultYear",
resultYear);

getFirstInformation GF = new
getFirstInformation() ;
if (name2.equals ("R")) {

1f (GF.connectDB ()==true) {

List<fitstPageFlight> flight=
GF.showFlight (getFrom, getTo,getDateDepart,resultYear,
amount) ;

List<fitstPageFlight>
flight2=GF.showFlight (getTo, getFrom, getDateBack,resultYear,
amount) ;

if(flight==null) {

out.println("failed")
out.println (getDateDepart);
} else(
int total = flight.size();
int total2 = flight2.size();
request.setAttribute ("Flight", flight);
request.setAttribute ("Flight2", flight2);
request.setAttribute ("total", total);
request.setAttribute ("total2",total?2) ;

RequestDispatcher rd =
request.getRequestDispatcher ("resultFlight.jsp");

rd.forward(request, response);

GF.closeDB();
}

} else if(name2.equals("0"))

1f (GF.connectDB ()==true)

List<fitstPageFlight> flight=

GF.showFlight (getFrom, getTo,getDateDepart,resultYear,
amount) ;

{
{

if (flight==null) {




148

out.println("failed");
out.println(getDateDepart);
} else(
int total = flight.size();
request.setAttribute ("Flight", flight);
request.setAttribute ("total", total);

RequestDispatcher rd =
reguest.getRequestDispatcher ("returnFlightOneway.jsp"):

rd.forward(request, response);

GF.closeDB() ;
}
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protected void processRequest (HttpServletRequest request,
HttpServletResponse response)

throws ServletException, IOException, SQLException
{

PrintWriter out = response.getWriter();

String departureFlightID =
request.getParameter ("departureFlightID") ;
String returnFlightID =
request.getParameter ("returnFlightID");
request.getSession().setAttribute ("departureklightID",
departureFlightID);
request.getSession().setAttribute ("returnFlightID",
returnFlightID);

String currentTime = (String)
request.getSession() .getAttribute ("result¥Year");
if (departureFlightID==null || returnFlightID==null) {

response.setContentType ("text/html");

out.println("<script type=\"text/javascript\">");

out.println("alert ('please select both Dearting
and Returning Flight');");

out.println("histeory.back() ")

outsprintlnt"</fsoript>"]) 1
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lelse {
getFirstInformation GF = new getFirstInformation():;
if (GF.connectDB ()==true) {

List<fitstPageFlight>
flight=GF.checkFlight (departureFlightID, currentTime);
List<fitstPageFlight>
flight2=GF.checkFlight (returnFlightID, currentTime);
List<Hotel> HT =
GF.checkHotel (flight.get (0) .getTo());
int noHotel = HT.size();

request.setAttribute ("flight",. flight);
request.setAttribute ("flight2", f£light2);
request.setAttribute ("Hotel", HT);
request.setAttribute ("noHotel", noHotel) ;

RequestDispatcher rd =
request.getRequestDispatcher ("Information.jsp");
rd.forward(request, response);
GF.closeDB();
} else{
out.println ("failed");
}

}
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protected void processRequest(HttpSefvletRequest reguest,
HttpServletResponse response)
throws ServletException, IOException, SQLException

{

int x=1;

PrintWriter out = response.getWriter();

if (x==0) {

out.println(request.getParameter ("inputret"+1));

} else {

String amount = (String)
request.getSession() .getAttribute ("amount") ;

int amoun = Integer.parselnt (amount);

String departureFlightID = (String)
request.getSession () .getAttribute ("departureFlightID");

String returnFlightID = (String)

request.getSession () .getAttribute ("returnFlightID");
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String currentTime = (String)
request.getSession() .getAttribute ("resultYear");
getFirstInformation GF = new getFirstInformation();
GF.connectDB () ;
List<fitstPageFlight>
flight=GF.checkFlight (departureFlightID, currentTime);
List<fitstPageFlight>
flight2=GF.checkFlight (returnFlightID, currentTime);
List<Integer> lugPrice = new ArraylList<Integer>();
List<Integer> lugPriceret = new ArraylList<Integer>();
String idhotelsend = (String)
request.getParameter ("selectedHotel");
String resevenumroomsend = (String)
request.getParameter ("numroom") ;
String nightsend = (String)
request.getParameter ("night");
int pricehotelsend = 0;
List<Integer> positionprice = new
ArrayList<Integer>();
List<Integer> positionpriceret = new
ArrayList<Integer>();
GF.beginTx () ;
if (idhotelsend.equals("0")) {
pricehotelsend = 0;
resevenumroomsend = "0";
nightsend = "0";
} else {
pricehotelsend = GF.getPriceHotel (idhotelsend);
}
int check = 0;
int checkPID = 0;
String checkLug = "check";
String testLog = "long";
for({int i=0; i<amoun; i++){

String luggagePrice =
request.getParameter ("Luggage"+(i+1));

String luggageType:;

if (luggagePrice.equals ("175")) {
luggageType = "+5kg";

} else if(luggagePrice.equals("350")) {
luggageType = "+10kg";

} else if(luggagePrice.equals("525")) {
luggageType = "+15kg";

} else if(luggagePrice.equals("700")) {
luggageType = "+20kg";

} else if(luggagePrice.equals("875")) {
luggageType = "+25kg";
} else {

luggageType = "No baggage";
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boolean testLug = GF.insertLuggage (luggageType,

luggagePrice) ;
if (testLug == false) {
check = check+l1;
checkLug = "Lug mai long";
} else {

regquest.
request.

requgsit .

request.

request.

request®

request.

request.

requests

surname,

check = check;
int maxLug = GF.maxLuggage();
int lugprice = GF.getPriceluggage (maxlLug);
lugPrice.add (lugprice) ;
}
int maxLug = GF.maxLuggage () ;
String lugid = Integer.toString (maxLug);
String name = (String)
getParameter ("Name"+ (i+1));
String surname = (String)
getParameter ("Surname"+ (i+1));
String sex = (String)
getParameter ("Sex"+ (i+1));
String sexx;
if (sex.equals("true")) {
sexx="0";
} else {
sexx = "1";
}
String address = (String)
getParameter ("Address"+ (i+1));
String passportnum = (String)
getParameter ("PassportNum"+ (i+1));
String tel = (String)
getParameter ("Tel"+ (i+1));
String idhotel = (String)
getParameter ("selectedHotel");
String resevenumroom = (String)
getParameter ("numroom") ;
String night = (String)
getParameter ("night");
TR M0 ) {
resevenumrocnm
night = "Q0";
} else {
resevenumroom = resevenumroom;
night = night;

"with other";

}

boolean testpass;

if (idhotel.equals ("0")) {

testpass = GF.insertPassengerNoHotel (name,
sexx, address, passportnum, tel, lugid);

} else {
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testpass = GF.insertPassenger (name, surname, Sexx,
address, passportnum, tel, lugid, idhotel, resevenumroom,
night)

}

if (testpass == false) {
check = check+l;
} else {

check = check;

}
int PID = GF.maxPID();

String gd¥f] 1 ghtm=mfdighteget (0) .getId()
String datetimestart =
flight.get(0).getDatetime s().toString() .substring(0, 19);
String datetimeend =
flight.get(0) .getDatetime e().toString() .substring(0, 19);
String idplane = flight.get(0).getPlaneid();
String position = (String)
request.getParameter ("input"+ (i+1));
String test = GF.insertFilghtHasSeat (idflight,
datetimestart, datetimeend, idplane, position, PID);
if (test.equals("eiei)) {
chedk S ~cheelk;
checkPID = PID;
int PSTprice = GF.getPositionPrice(idplane,
position);
positionprice.add (PSTprice);

} else {
check = check+l;
checkPID = PID;
festLogems fesk ;
}
}
for (int 1=0; i<amoun; 1i++) {
String luggagePrice =
request.getParameter ("Luggageret"+(i+1));
String luggageType;
if (luggagePrice.equals ("175")) {
luggageType = "+5kg";
} else if(luggagePrice.equals("350")) {
luggageType = "+10kg";
} else if(luggagePrice.equals("525")) {
luggageType = "+15kg";
} else if(luggagePrice.equals("700")) {
luggageType = "+20kg";

} else if(luggagePrice.equals("875")) {
luggageType = "+25kg";
} else o

luggageType = "No baggage";
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boolean testlLug = GF.insertLuggage (luggageType,

luggagePrice);
if (testLug == false) {
check = check+1;
checkLug = "Lug mai long";
} else {

check = check;
int maxLug = GF.maxLuggage();
int lugprice = GF.getPriceluggage (maxLug);
lugPriceret.add(lugprice);
}
int maxLug = GF.maxLuggage();
String lugid = Integer.toString(maxLug);
String name = (String)
request.getParameter ("Name"+ (i+1)) ;
String surname = (String)
request.getParameter ("Surname"+ (i+1));
String sex = (String)
request.getParameter ("Sex"+ (i+1));
String sexx;

if (sex.equals("true")) {
sexx="0";
&1 Ee \
SEXK=="]";
}
String address = (String)
request.getParameter ("Address"+ (i+1));
String passportnum = (String)
request.getParameter ("PassportNum"+ (i+1) ) ;
String tel = (String)

request.getParameter ("Tel"+(i+1));

boolean testpass = GF.insertPassengerNoHotel (name,
surname, sexx, address, passportnum, tel, lugid);
if (testpass == false) {
check = check+1;
} else {
check

check;

}
int PID = GF.maxPID{();

String idflight = flight2.get(0).getId():
String datetimestart =

flight2.get (0) .getDatetime s().toString() .substring(0, 19);
String datetimeend =

flight2.get (0) .getDatetime e().toString().substring(0, 19);
String idplane = flight2.get(0).getPlaneid();
String position = (String)

request.getParameter ("inputret"+(i+1));
String test = GF.insertFilghtHasSeat (idflight,

datetimestart, datetimeend, idplane, position, PID);
if (test.equals("eiei")) {
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check = check;

checkPID = PID;

int PSTprice = GF.getPositionPrice (idplane,
position);

positionpriceret.add(PSTprice);

} else {
check = check+l;
checkPID = PID;
testLog = test;

}

if(check == 0
int num =
for(int i=0 ; i<lugPrice.size(); it+ ){

int numm = lugPrice.get(i):

int numm2 = lugPriceret.get(i);
num = num + numm + nummZ;

}

GF.commitTx () ;
request.setAttribute ("lugPrice", lugPrice);
request.setAttribute ("lugPriceret", lugPriceret);

request.setAttribute ("pricehotelsend",pricehotelsend);
request.setAttribute ("resevenumrocmsend",
resevenumroomsend) ;
request.setAttribute ("nightsend", nightsend);
request.setAttribute ("positionprice",
positionprice);
request.setAttribute ("positionpriceret”,
positionpriceret);
request.setAttribute ("flight", #ight) ;
request.setAttribute ("flight2", flight2);

String namesend = (String)
request.getParameter ("Name"+ (1)) ;
String surnamesend = (String)

request.getParameter ("Surname"+ (1)) ;
request.setAttribute ("namesend"”", namesend);
request.setAttribute ("surnamesend", surnamesend);
RequestDispatcher rd =
request.getRequestDispatcher ("BillingPage.jsp");
rd. forward (request, response);
} else {
out.println("failed");
GF.rollbackTx () ;
out.println(check);
out.println (checkPID);
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out.println (checkLug);

out.println(flight.get (0).getId());
out.println(flight.get(0).getDatetime s().toString().substring
(0, 13)}):

out.println(flight.get(0).getDatetime e().toString() .substring
(0, 1333
out.println(flight.get (0).getPlaneid()):;
out.println(testlLog);
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Fast, Frequent & Safe Flghts

| About Services Safety Contacts
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Depart
Return

. It ’s time for the
ik summer break !

Humber of

About Our Airlines

Destration highbghts in Thatand

Offers of the Week from
Thailand

Origin : Bangkok

Chiang Mak: Phuket:

Wat Phratat Dot Suthep As in most other Thai tourist destnations.

Eiephant nature park Phuket festures cutstanding shopping

Dod inthanon. oppartunibes, from street markets 10

Wat Chech Luang, shopping mals, and yisitors can buy

Cooking Glass souvenr products from ¥ ovar Thatand
such s Thai sik and chopatick sets, or

Chiang Mai s & favourte Northern Thaland essential beach supples. such as

destination for travellers. “The Rose of the swimwear. sun block and chidren?s beach

Nerth® s webknawn for extraardnary tays. Locaky produced hangicrafts that are

handicraft, dekcious food and rich history & popular wih vistars to Phoket ncluds

i home to more than 300 lempies n Lanna cutured pearis, nefloware. pewlerware and
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FIRST CLASS COMFORTABLE SEATS

BUSINESS CLASS FLEXIBLE SEATS
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Flight confimation

Name: Anti

Surname : Ann

Departing flight: NTO001  Plane ID : AID0001  Departing Date: 2014-01-01  From : Bangkok  To : Chiangmai

Departing cost: 2000

Baggage cost: 350
Seat cost: 300

Hotel cost: 0

ir

~ Slines Fast, Frequent & Safe Flights

Services Safety Contacts

Sorry: Kanyaporn Thitalohakul !!
Due to some problems from the program (eg lost connection your seat reserved by another one transaction failed)
please retumn back to before page to select a new position

Thank you for using our service and we apologize for any inconvenience.

v

Change your position
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