


. ~
1J11'31\Jf13.3.9 ~le.Jn-Ul~Jnldi\l~lL~'U~hv\fumd,;]e.J\I~me.JnLne.Jf

'IJ

Related Use Case :

Use Case Name:

Triggering Event:

Brief Description:

Actors: Admin

Preconditions:

Post Conditions :

Flow of Events: Actors System

Exception Conditions: -.
1J11'31\Jf13.3.1 0 ~le.Jn-UltltI~LfI~ ,]~md,rmJ~md li\ll'U~~e.Jmn af

'IJ 'IJ 'IJ

•

Use Case Name: ,]~md,raaJ~mdli\ll'U~~anLne.Jf
'IJ 'IJ

Triggering Event: Admin 'Yhmd,]~md"Ji aaJsrm 1i\ll'U~~ an Ln e.Jf
'IJ 'IJ

Brief Description : ThVi'U~,re.JaJ~mdli\ll'U
'IJ

Actors: Admin

Related Use Case: -

Preconditions: -
Post Conditions : ,]~md,re.JaJ~mdli\ll'U~~e.JnLnaf

'IJ 'IJ

Flow of Events : . Actors System

"" ...... 6".:1 ....1.L~an~~amne.Jd'Yl~a\lmd
'IJ

, ,]~md,raaJ~mdli\ll'U
'IJ

2.d::UULL~~\I"JiaaJ~"lJa\l
'IJ

...... 6'~~amntld
'IJ

3.i'~md,rmJ~mdli\ll'U~~
'IJ 'IJ

6'nrunas
.... ""4.n~u'U nn

Exception Conditions: -
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Use Case Name:

19

Admin

Triggering Event:

Brief Description:

Actors:

Related Use Case :

Preconditions:

Post Conditions:

Exception'Conditions : -

Flow of Events :

... dI "5, "J::DDDU nrm e:J:JJ~
'IJ

Actors .System

""lJe:J:JJ~
'IJ

3.LLni,"lJ,je:J:JJ~
'IJ

... dI "4.n~DWYln"lJe:J:JJ~
'IJ

.
. GlT'n\li13.3.8 ~1e:JTIDlrJrJ~L"~~"J1,;)i.'fe:JD~mum"Jrn1i"lU~~e:Jmne:Jf

'IJ 'IJ

Use Case Name:

Triggering Event:

Brief Description :

AdminActors:

Related Use Case :

Preconditions:

Post Conditions :

Exception Conditions : -

Flow of Events : Actors System

e-
Lnm

3.LL~~"i.'fmu::m"Jli"lu



mJ''' ~J'::;lJlJ LVl(PIb'1.1b~ ~ LLlJlJ'1l'1l'W\~~ilVlflJm J'~mj'l~ ~ ~ n nl_J mJ'~'1'll'd i?I~~l~ ~ nY1~Vl

"'W~'W~l_JVll';jVl tJl~tI LVl(PIb'1.1b~~ J'l'lll_J'I (PI~~af'~"';j-TIti';jVltJl L'lll?ll?lf'~ 2244

nlJ'~W-J'W1J'::;lJlJyh;m)9'U1t1::;ilVlflJnlJ'JJ~nernnli?l(PI'1l~ 2251'iI ---------------------------------------------------------------

,
0:::,,1 evd.:::::l. IV cv Q

(PI'dll_JVI~lnVl~ltlVll'l'll'dm ~ Lb~::;mll_J fNtI'W "'ll'd~'Wl b'dpj" 9'1V1'di?I'U::;L'll'lbVlJl _

'1l'lAJJJ'::;n'1llJVll'l b(PIiJbb~::;'llUi?lA'1l~~l b'"l'W'll'1l'lnJ::;i?ln9J'::;L;~'Wfi1 Vltl 2275<u q - --- ----------------- --------------------------

m nhui?lJl L~tI~JJ~'1l tI~'191 m::;lJlJ Lb'eJnl1LL~i?I~~i?lroi''ll'eN

2258

~ ~~ I?l~'dtl n 1J'Vll LL~'1LLlJlJbyjl_JLLl_JI?l 2292

mJ'~mnJJJ'::;~Vlfim~'ll'1l'l~'llVl'W b~l_Jlurn J1J1Ui?lJl~'1'1lI?l~lVl nnl_J ernLL~::;~~1~ i?I'1l'l
q

bi?ltil ~ J'::;lJlJU1U i?l1j'lJJJ'::;~ 11;LLu u 1VI~ ~1'1.1l~ ~'WLL'W'd'W'1l'1.1as
__________________ 2304

mJ''1l'1lnLblJlJJ'::;lJlJA'dlJAl_Jmn~tI'I~I?l~mtll'Wh'l L1-'1l'W~l'WLVl(PIb'Wb~~Vln~J'J'~~'1 2313q q ----------------_------------

"m J''1l'1ln LblJlJJ'::;lJlJ(PI'dlJ(PIl_Jmn91ru L~lJbl?l'll'1l'l~'llh~'W!11tll '1.1bJ''1~'1l'W
q ~

~ If'" w: d ~~1'WJ'::;lJlJ'1l'WLVl'1ln'W I?lL~'1l~ J'J'~~ '1 2320

ti?ltll~bJJnLnJ'l_J COMSOL Muttiphysics "'WmJ'91~'1l'l .2336

mJ'(PIli?l (PI::;L'WmnL'\"I;J'::;lJli?l'll'1l'lbJAbA';j i?I-19 91n91'W'd'W'lJ'f)'1,rn~'f)'1L~tI'd1'W~'1V11'i?lnlru9'WlJ1~ q

bi?ltll~LL1J1J91~'f)~~l_Jmn~'1'f)'W~'WfiL~'1Lf"111~'d'W 2356q --------_---------_-----------------------------------------------

,
'Gll'lJl'Gl.:lb'Gl~:lml'1bn'IYIPI'a

," ,
mJ'~'1 L~1l_JmJ'1'll LL'f)JJ~~ b(PI-TI'WJ'::;lJlJVlmn111'll1'd'Wl\ 'VltI'll'f)'1Ln11I?lJnJ''''Wb'lll?lm(PIn ~l'l__________________2364

LL'W'dVll'l~'1L~1l_Jn~n J'J'l_J\;~1J'~11'll'f)'1~l_Jl~n L(PI1-'f)~ltl~I?l'f)l~l LL~'VltJ';j~TInl_J. 2374

i7l11J~'WlA 'ell b!1'f)ern1~ ~'1V11'i?I~J'::;'W(PIJf"11'1ltlTItJl 2384'lI q ----------------------------------------------------------------



Use Case Name : <ild"'dlilaau emuerm 1i-'llU~~ an bn Elf
'II

Triggering Event: ~1i-'llU 'Yhmd"<ild"'dIiJ~mHnnu:;md"li-'llu~~ElmnElf
'II 'II

Brief Description : bb~<il-'l"llEl:JJGlsrnuerru1i-'llU
'II

Actors: ~1i-'llU
'II

Related Use Case : -

Precondlticns : -

Post Conditions: <ild"'dlil~ElUemuerm 1i-'llU~~ nnm Elf
'II

Flow of Events : Actors System
Yr .. "" 2. ~-'I"llEl:JJGl~u'U,'Yinll:JJ11.n<il -'lmrUbb~<il-'l~mu:;

'II

bb~<il-'l

3.bb~<il-'l~mu:;~~ arun Elf
'II

"lJEl-'l~1i-'llU
'II

Exception Conditions: -

3.3.2 Use Case Description nd":;U'dUmd"Y11-'11U"lJEl-'lAdmin

,
GlT'i1\ln3.3.6 Tl1ElTIU1rHJ~bfl ~md"b"lll th:;uu

'II 'II

Use Case Name:

Triggering Event:

Brief Description :

Actors:

Related Use Case :

Preconditions:

Post Conditions :

1. man Username bbfl:;

Password

2. n<ilU:JJb"ll11.h:;uu
q 'II

SystemActorsFlow of Events :

Exception Conditions:

18



u 'U'J'Vll-!l m'i'fl'fl n bb'IJ'IJ bb'6l~vr 1?lJ'U1 bb'fltl'Yl~hl"l-n'U"'l'fl-!l ~'J bl"l~~-!lU'U~'Jm'fl~ ~hbb'fl'6l1'J
An Approach for Developing and Designing an Air Ticket Booking Application Using SOL View

Jackit Khemtonq" Chumpol Mokarat",and Aphidchaya Chiewsarikij'

.... ,
'IJ'VlI"I~~'fl

lJ Ylf1'lI~d'l1l L'i'1'W'1lfll 'd'1l'1lfl UlJlJ LL~~~ IiJ-J'WI LL'1ltl'l"l~ Lf'I'11'W'"l'fl~;'l Lf'l1'fl~U 'W~'l tJ L'fl'i'1fi'l LL'fl~~ 'l L~'fl

'1l'1ln LLlJlJ LL~~~IiJ-J'W1 LL~~tf'l N 'i'111~ ~n'W'i1'fl~~ L~~l~~'Wff~hl",flJ lL'1lU'l"l~ Lf'I'11'Wfll'd'"1'1l~;'llf'l1'1l~iJ'W ~'ltJflI'd.., ~

f1'lI~U~'fl ~ntJ rll~~~Ylifl~~ eJl,']nwl'WflidLoih l'WflidLoihn~ojj''1l~~ lL~~~~flI'dU'd::;~'l~ e,j~ojj''fl~~ ~'ltJrhk~ L'1l'i'1
q <u <u cu

~'l LL'fl~LlllmJ~LUUni'dl.n~IUL'1l'i'1 ~'l LL'1l~~'l dJuVl5n~~~nrnm ~'i'1'fllJrhk~ L'1l'i'1~'l LL'fl~1Uni'd~ IIIrns L~tJ')iJULL~::;q

flI'd'"1'fl~;'llJULL 'flU'I"l~ Lf'I'11U'I"llJ~1 'i'1lm'd(l~ 1ll'd::;tJ:::L')~ Ini'dU'd~~,)~ e,j~ LL~::;nl~ ~~Vli'll'fl~fl~~ rrt.n~IU'd::;lJlJl U

nidLojj'ln~ojj''fl~~l~~
'"

Abstract

This article presents the design and development of an application for airline ticket booking with

SOL View. Apply with the SOL view to design, develop, and build a relational database structure for an

airline ticket booking application. Apply with the SOL view. Users can access the database via views to

users protected from direct access to the main database in security, eliminating user group permission

and reducing the data processing of SOL queries. We are focused on the SOL view, testing SOL queries

for the flight and ticket booking management in the application. We found that reducing the

request/response and eliminating the privileges of the user groups improved data access as well.

Keyword: Airline Ticket Booking, Relational Database. SOL View

E-mail address: aphidchaya.chi@rmutto.ac.th

1.2 3 ~1'lJl;'j'll1lYlf1l1...lIfI~~1~~WYl~I"lru::ui'vn~~n"ll!1::lYlf1t1...ltfl~~1J~1...Il'VI~)j'\.n;'jYl!J1!i'mYlf1t1...ltfl~n'lll-J;jf1f11i1::11...1,","n

;'jYl!J1l'lJIil'~mvmilJ'l1...l1nl

Information Technology Major, Faculty of Business Administration and Information Technology. Rajamangala University of

Technology Tawan-ok Chakrabongse Bhuwanat
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Use Case Name :

Triggering Event:

Brief Description :

Actors:

Related Use Case :

Preconditions:

Post Conditions :

SystemActorsFlow of Events: .. ,
2. ~d"J"i1~eJ1JnTn "1feJ:JJ~a

3. ~~ eJmneJftl~nT'i 1-n\llU
'II

Exception Conditions:

Use Case Name:

Triggering Event:

Brief Description:

Actors:

Related Use Case:

Preconditions:

Post Conditions :

Flow of Events : Actors System

.. ,
2. ~d";l"il~eJ1JnTn "1feJ:JJ~a

3.~~eJnmeJf~tI~md1-n\llU
'II

Exception Conditions:



~ht11
~ii'El-.1"'lln 1umnl1 Din ni-J'El 'ElUl'i1ui'JlJVl1J1Vli-J1 n~Uvl11 ~ en -n-.11U~lU'dUi-J1 n ~~'Eln r;11~uumT~1'Elvl1

q ~

lllnni-J~l-.1 1 ~lUT:::lJlJ'El'1lul'i1u b(9Jtmii-.11urtJ ~~lJlJlldnni-J~~~'1li-JbtmllJmTr;11 ~uu~'i[?lb1JU'1lth-.1i-J1n ~'El

md"'l'El-.1;'d ~"'l~'1l-.1iJu~~-.1~'1l-.1lJ1~ld9(9JmdL~tJ'd nlJ md9 (9Jn1n~miJu~~'i1:::md"'l'El-.1 ;'dlJU~~'ElU'V'l~~fI-TIUb(9JtJmd

'1l'1lnuuu ~~'i'l:::vrl.i.Wu1d:::lJlJ~-.1m~'1'd~llilui?l'1l-.1 r;11lUUn1di'di-JnlJd:::lJlJ~lUoii'El~'i'l ~~li-J1dmj'1l-.1nuhn ~... ~
1:-1'1'll'-.11Uloii1n -.1oii'1li-J'i1~-.1"v1i-J(9J1U d:::lJ u ~lU oii'1li-J'i1'11 'El-.1~U'dtJ-.11U u 1-.1fI f-.1n1 d'1l'1ln UlJlJ ~ 1 Uoii'1li-J'i11U d::: vllJ
qJ <u 0.9 'lJ as 'IJ

mtJ!l1'V'l~llLlu~'El-.1rh~u(9Jl7l1J1-.1lilu'11rnrru:::'i'd ~~'1l~ilUmdfmt1 fI'd1i-JU'i1'1l(9J.ntJ'lI'1l-.1oii'1li-J'i1us :::fI'dlJfli-Jmd~ q

~oii1n-.1d:::lJlJ ~lU oii'1li-J'i'l ~n'1l-.1"'lln ~1 n'1luru 1 1711~ 1:-1'1-n-.11U~oii1n -.11?l1J1-.1oii'Eli-J'i1"'l1-.1'1l1"'ltJ1n ~ 'Eln 1 dfl'dlJ fI i-Jn 1 d1 'llas '!..I q... 'lJ 'IJ q

-.11U 1?l1d1-.1oii'1li-J'i1ud:::~JlVld ~~tJwh "1?l1d1-.1~~i1'1lU (Virtual Table)" ~1'1l "'i'd (View)" 1?l'i1'1l(9J"'lu'i'd'Jl'dtJ~
~l1lJ ~U um dn1dr;11 ~11un1d~ ~~~i-JU d:::~Vl l}Jl1'V'l n1dvl1-.11U'lI'El-.1 ~~'1lU'V'l~~fI'llu1 U~lun 1 d 'i1(9JT:::tJ:::l'd'i11

q

Ud:::i-J'd'i1I:-1'i1'i1(9Jmn~tJuV'hJ-.1 Join Query i111umdL~~(9J-.1I:-1'i'l'JJ'1ll;j'i1lJU~~'1lU~'i1~fI-TIull?1'Elth-.1~

~-.1Ju ~vrI.i.WU1~-.1~~-.1~~UfI'd1i-Ji1V'lru1 umdvrI.i.WU1d:::lJlJ"'l'1l-.1;'d ~fli'1l-.1iJU'1l'1lul'i1ul?1'dtJmdH ~'1l~fi'd~ ~

~~'1l'i1'i 'd b(9JtJ i'Jrr171'lU d:::~-.1fI\~'El m T'1l'1ln~~lJlJ~~'i1:::vrI.i.WU1~~'i1:::bflN~~1-.1J1U'JJ'1ll;j'i1~:n-.1ii-Jvrwfi 'mflJ Lb'1lU'V'l~ lfl-TIU

md"'l'1l'l;'d ~fli'1l'liJu l?1'dtJmdUd:::tJn t?lmdH~'El~ ~'d ~~'1l'i'l'i'd~~'1l1~en -n-.11u~'JJ1n'l~lu'JJ'1li-J'i1 ~lu'i'dU'El'lnumd
q . 'l1 cI.9 OJ

~oii1n'l~nuoii'1li-J'i1~'11nb(9JtJI?lN ~~'1lfI'd1i-JU'i1'1l(9J.ntJ rh9 (9J~Vlin l'ii-Jen-n'llu1 umdloii11umn oii1n'l'JJ'1li-J'i'lll'i'l:::'i1(9Jmd
d.9 'lJ q 'lI 'lJ

Ud:::i-J'd'i1l:-I'i1oii'1li-J'i1I?1'dtJfi1J'I ~'El~~'d U'1l'i1~

~'dUd~vrI.i.WU1nl'i1'dn-.1Vl~'tl'D~~'i1:::~f'i~''1l'ln'e1~1'll'1umdr;111uumT'i9tJ ud:::n'1llJ l?1'dtJ~'1d

bb'elUYlihFl-n't,! (Application)

U'1lU'V'l~~fI-TIU~LlubUdLbmi-J~'fhu'dtJ fI'd1i-J~ :::(9J'dn1UI?11U~1-.11 ~'1l'Eln LblJlJmi1~flJbi-JlJ1tJ (Mobile)

~~VllJ~~171(Tablet) ~1'e1'1lumnI~fI~'1lU~~U ~'11u ~~~'i1:::d:::lJlJuniJ~md"'l:::i'J ~vr1.i.WU1~~'1lU'V'l~~fI-TIU~~'1l1~l7Id'lnlJ
q d.J '"

fI'd1i-J~'e1'1n1d'll'e1'1~-n'llU bi-JlJ1tJb~'1lU'V'l~~fliU~~U'l'1l'1lnbLlu 3 lh:::~JlVl ~'1d bUVl~~~'1lU'V'l~~fliu (Native

Application) le:JlJ1(9J ~~'1ltJ 'V'l~ lfl-TIU (Hybrid Application) ~~'i'l:::~~lJb~'1ltJ 'V'l~ lfl-TIU (Web Application) ~'11 U

lJVlfI'd1i-Jd~vr I.i.WUTWl ~~U'e1I?1'dtJ~~lJ ~~'e1U'V'l~~fliu ~~'1vrI.i.WUll~'1l Lb~(9J'Il:-I'i1lJW~lJlJd1'd ~"l!'1l{il~flJmdH'I1U~~lJ~
~'V'l"'l~1-.1 1 ~'1QmJflJ Lb~'11~Lb~(9J'I1:-1'i1~~~~'dU~~l ~ilu ~~'1l~LlUmd'i1 (9JVlf'V'lmm1umdlh:::i-J'd'i1 1:-I'i1'lI'1l-.1l?l'd~fli'El'l

~i-Jl{Vl '[~u ~1'1l UVllJ~~I?lvllHt~'i1 (9J~\Jl ~~lJl"l!17I11?1~~'d~n~'1 ~H'I1UU'lH'I1U~lU1iU~Vl'1l{~ill7l U'i1:::1iUVld1~ill7l
'"

~luoii'e1~'i11(il1 ~li-Jldblnl7lld1'1~'1~~~ 1 I7I1J1'1~ultlU'i1:::1u~~~~:::17I1d1'1nll?1~~ltJfI'e1'11:h1U (Column) ~~'i1:::Wi'ntJ

~~m (Row) ~'llu oii'e1:h1~'V'lUn'llU1UI?l1d1'1tJd:::n'1llJl?1'dtJfI'e1'11:h1U~'1lU1:h1M'i1 ~'e1~ ~~U~~'e1U~~I:-Iun~i'ln(il dJU~U
'" q ~
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33 Use Case Description

,
fl1'WYi 3.4 use case ~1'\.1."lJEl.:JAdmin

3.3.1 Use Case Description n1::lJ1'\.1.m1ill.:Jl'\.1."lJEl.:J~li.:Jl'\.1.
'IJ

,
Gl1':i1\1Yi3.3.1 ~1 ElrrlJltJ u ~~~~m1~il~1::lJlJ

'IJ 'IJ

16

Use Case Name:
... ,

~"lJl~1::lJlJ
'IJ

Triggering Event:

Brief Description :

Actors:

Related Use Case:

Preconditions:

Post Conditions :

Flow of Events :

1. man Username ~~fl'::

Password

2. n<i11J~Jbil~1::lJlJ
~ 'IJ

SystemActors

Exception Conditions':



b'fl'i'lA'Jbb'fl~1'J (SOL View)

L'1l'i'li"i'JLL'1l~';)'Jt?11Lih.lnlJLn'lJnJ LL'lJ'lJnlli"i'J1~ nlV1'W~111:wL'1l'i'li"i'JLL'1l~';)'J~~'I~~'hk'l~'Iojf'1l~~ (Select~ ~
statement) ~b O]'II'W1JJ~~1 L~'1l~'Ioii'1l~~'1l'1ln~lb 'WnJ LLU'lJ~tIi''1l'lnll ~'I 'i'l1~11tlvh 1~~'I LLi?\nlli"i'J1oii'1l~'ln~''IVI~ ~~ v ~

'lI'1l'lMln'lI'J~?i'lnwvh SOL Join, SOL Union, SOL Intersect LL~~ SOL Except ~e.J~i'V'Hf'1l'1lnmb'Wl1.JLL'lJ'lJ

M111'1 t~tJl'dmnm.rnll'i'l~I'1';)'d (Suphakit Annoppornchai, 2560) (rn'V'l~ 1)

CREATE VIEW VIEW_NAME AS

SELECT COLUMN1, COLUMN2, ...

FROM TABLE_NAME.

WHERE [CONDITION];

Jl1"flv11 tflN'i'l~1'11'Jmnmr~IV11'lJnll'i'l~I'1';)'J

i~'lJ'lJlS1'U.n'fl~~'fl'fli1LA~ (Oracle Database System)... '"
LlJ'W'll'1lyJ rlLL'J{~1 Vl1'lJ'lJ1V11 1{ ~m 1l<J1'Woii'1l~ ~ ~'I n nnnnLL'lJ'lJ~1 ~ 1 VI1UVl1.h tJ'II'W Vl1'1l'1l'lrrnJ'lI 'WI~.., ~ ~

JlI~I~b'fl"llVl (PHP Language)

m~lfl'1l~v:l'JLM'1l:hh~L.nVl.nT!j-I'i'lfl11.Jrl (Scripting Language) t~tJ~li'lvil'1 1Lnu'1l~b'WlyJ;~

L1tJn~1 "Script" LL~~L'J~IH'II'WtIi''1l'l'1l1vrtJ(,r'JLL1.JI'l!~~lk'l i?l'J'1l~I'1m~I'i'lfl11.J rl L~'WJavaScript, Perl LU'W

tIi''Wt~tJin~ru~'lI'1l'lYi L'1l'llYi~LLMnvil'191nm~I'i'l fl11.JrlLL'lJ'lJ~'W ~'1l M1'lJnll-W~'WILL~~'1l'1lmLUU~1 L~'1lH

'I1'WL'Wnll'i'l ~1'1 L'1ln'i'lIJLL'lJ'lJL'1l'lly]dl~LL'1l~(HTML) t~tJ'i'lI~11(l'i'l'1l ~ LLVlJnVl1'1lLLm'lJ Ld'1lVlI1~'~mrMl'W~1i ~

~'I LU'WLfl1'1l'l iJ''1l~ ~1f1t1!~'ll''dtJb t-I'i'l¥1'1 L1'lJ L'V'l9~ ~n1 Il1'1M'1l'lJrl'lJ~'i(Dynamic Web Pages) lCil'1ldl'1i:J

1.J1~~Vlfim'V'l (Mindphp, 2565)

QCLI' ..r::::III..r::::III i.I
~1'U'J~tJ'V1Ln~'J'lJ'fl~

b'WU 'V'l.f"I.2553 UMtJI Ln~1.JI~'i'l'V'l (UMtJl Ln~1.JI~'i'l'V'l. 2553) 111L'i'l'W'1ln1JL~~1.JI:::~Vlfim'V'ln11

1.J1:::~'d~ e.J~oii'1l~ltll~ ~'dtJ';)'d oii'1l~~ LL~~t~ L~~91 nnlJvll LVli1'1l'loii'1l~~ t~tJ1'MtlU J:::'i'l'l rrVlin'll'1l'l'lI'W';)9tJd~ ~,

2330
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.d .... I a.,.. a.,.. 6' I

1JI1"i1\1't1 3.1 'il1Elr.n\l~ty1iln'MrnLL~U111~ Use Case Diagram ('ilEl)

........ tf..l1 IV"OJ iHl1:HlL 't1 ~ fl113J'VI3J1U
'"

LU U,1113J i3J -WU1YUlJ lJ L~U n 1i,J1 LU '"~ a \I

Include Relationship .. .r ~1".,l dll]Ln'il"l.lU'Ylnfl1\1 umrun Use Case 'VIU\I
q

«include» L1rm1iEin User Case

«---------------

Extend Relationship LUUfl113J i3J -WU1YLL1J1J"TaU) U1 U'VI1El~hu
«extend» .,: 1".,l d .. 1'"L~3J urrsrun Use Case 'VIU\I"iJ:::L1r.Jn "11'

d .. , '1 "''''' '"Use Case 'VIU\I'VI1El 3J "11'n 'iI

3.2.1 LL~U111~ Use Case Diagram G{1WlJEl\l~,,r\llU
'II

.... n'"fl1'rt't1 3.3 use case "l.IEl\l.~ "11'\11'1.1.
'II

15



'1l'1lnLLUUl-.J~~'1l'l-ifm.;!'11L~m~I?J.J'W1J'::;Um1U'I1'WVI'111Ui1~'lI'1l'l~1,rn'l1'Wf1ru::;nn~ n 1 i'i9U LL1-1'1'lll~ 1l1mb-n'l1'W

b'WmJ'U1V11J'9 t?1mJ'-if'1l~'11'11'W"i9ULL'11::;'1Ulh::;~lru"i9U'lI'1l'lVlll')t1'11'WJl1f1f'~ LL'11::;uVI~'1'Vl'W'lI'1l'lVlll')t1'11'W1'i1'11
~ ~ q

Lt?1t1mJ'b-DMicrosoft SOL Server 2012 ll~::;mJ'fl1V1'Wt?1i1~'lI'1l'l-if'1l~~Lt?1t1mJ'b-DhJJ'LLnJ'~'Vl1LU'i1 (Tableau) ~'1~
Lu'WhhllnJ'~'Vl1'1t?11'WJ'::;UU~J'n"l'1)"l'U1t1::; (Business Intelligence: BI) t?1')t1(view) b'WmJ''1l'1lmlUULL~::;~11'1

~~~'1l'l-if'1l~~"llnJ'::;UU NRMS "llmr'WL~'1l~I'i'1l~~~'1l'l-if'1ll-J'Clr1uhJJ'LLnJ'~'Vl1LU~ L~'1lfl1V1'Wt?1i1~'lI'1l'l-if'1l~'i1ll'i1::;
'I cu q 'lI 'IJ

'lI'1l'l ')'ll. Ll'i1::;b'Wn YUill.2561 U'Vll-n L~~N~~lJCl.J LL'i1::;ilm! 'h::;"i:nfYl'llti (um-l1 L~t1'1~~lJCl.J ll~::; ill,)P! ~J'::;"i:nfYl

'llU, 2561 ) 1l1l~'W'1l mJ'~I?J.J'W1J'::;uu~J'n"l'1)"l'U1t1::;l~'1l~,ru~~'Wm J'~tI1 n nWlL~ ::;mJ'lilt?1~'Wb"l'll'1l'l ~U1V11J'

nnll~m~nn~~h.l~tI11J1~ Lt?1t1b-DhJJ'LLnJ'~Microsoft Power BI 1,)l-Jr1U Oracle Database Server 11g lL'11::;

1l1-if'1ll-J~mJ'f'mnhf1hJ~t?1!?l'1ll1'1lf''1 (NCDs) n 2553-2560 "lln~1'W-if'1ll-J'11J'::;UU~1J'~'WL'VlP!LJ"I~tJ1U1~ t?1'ltl~ ~ ~
mJ'~11'1 View Oracle t?1'ltlLlhunJ'l-J PL/SOL Developer L~'1ll~~lh::;~'VlfiJl1~b'WmJ'''iLf1J'l::;iU'i1::;n1J',)l'1LLe.J'W

n~U'Vlfi'll'1l'l'1l'l~nJ'll~::;b-D'1)~n'1l1Vil-Jn1J'~tJ1nn1.rl'Vlf1ilf1L~n']jL~l'W'Wl~t1'i1'l1'1l'lLUJ'LlnJ'l-J Microsoft Power Blb'Wq •

.... <f
eJ~ n1'j'V1IP1~'fl.:lLL~~'J"'l1'jru

bun 1 J'~ 1 L'W'W'I1un1 J''1l'1lnLLUU LL~ ::;rrl?J.J 'W1 LL'1lU ~ ~ Lf1'll'W"l'1l'l i')Lf11'1l'1U'W~,) tJL'el~ Pl') LL'1l~ "i') tY'W

uJ'::;n'1lUt?1')t1mJ'~lLil'W'I1'W (Jl1~~ 2)

Application

PH?Languag~

Oracle Extension

User
Oracle Datap<!se

Oatabase

Grant Pennissions

SOL VIews

F,GHTVIEW

BOOKJNG_YIEW

n1'j'fl'flnbLU'lJfh~ (Ouery Design)

b'W'F'WfYl'1l'WmJ'LfYlTtJ)..Jf'l,)T iilun 1J'~ 71'1 f11i'lL'el~f'l ') LL'1l~ L~'el~'1-if'ell-J~"l1 n "l'1'W-if'1ll-J'ClJ'::;uu Lt?1Un1J'~ as ~

~f1'1 L'el~f'l'l LL'el'Cl"i'I ~'1 ~1 Lil'WmJ'b'W~Tw-if'1ll-J~'el'1ln LPl'ClL~'el~'1-if'1ll-J~~ en-n~'fNn1J'LTtln t?1Lt?1t1~'1l'lhJnJ'::;'Vlu
d.9 <u v '\J cu

r1Uj1'W-if'ell;j~VI~n tt?1LLrl-if'ell;j~L~tJ,)U'W LL~::;-if'ell;j'11n1J'''l'el'ltk') (fYl1n'l~ 1)
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3.2 Use Case Diagram

Ltl '\.I,m1LUH1.:l LL~:: a fi1J1 £J1l1Y'l113J"lJEl.:l1:: 1J1J Ltl '\.1,';]~ L~3J'Ii'\.I,'l'\.I,n11111J113J 11 ih::1J1J m1Yl1.:11 '\.I,
q

El::~ 'nJ1.:1 LyjEl~';]::fh~'\.I,~11 £J~:: L5£J~LL~::1::1J1Jm1'Yll.:11'\.1, 'li~El1J~'\.I,El.:l"lJEl.:l~1i.:l1'\.1,3J1n~ ~~ LL~::
~ q

,di Q..f, Q,;o Q..< 6'
GlT'j"1"'t13.1 ~1El£J1.:1~qJ~n~rnLL~'\.I,1l1Y'l Use Case Diagram

A111J'H1J1U

Actor Name

Use Case Name

System Name

D
Connection



(Fight_ View)

CREATE VIEW Fight_View as

SELECT a.name_airline as NameAirline,p.size_plane as SizePlane,

f.s_up as takeoff, f.s_down as landing, to_char (f.date_fight, 'OO-MON­

YY') as datefight, to_char (f.date_fight, 'HH24:MI') as time fight, f.price as

pricthisfight FROM Airline a join plane p on a.ld_airline = p.id_airline join

fight f on p.ld_plane=f.id_plane;.. ... ....
"J"J'lJ'el),:!'CIn1'i~'el~ (WJ CREATE VIEW Booking_ View as

(Booking_ View) SELECTs.name_pe rson ,s. id_card ,a.name_a irline,f.s_u p,f.s_down,

f.date_fig ht, b.quantity, b.total price, b.status_payment

FROM Person s JOIN Bookticket b on s.id_person =b.id_person

JOIN fight f on b.id_fight = f.id_fight JOIN plane p on f.id_plane =

p.id_plane JOIN airline a on p.id_airline = a.id_airline;

n1'itl'i~~"J'CIe.J'CIf.b~ (Query Processing)

1'W.r'W(wtl't.Jn1nh::::J.J'H'l r.J fl i'i'1'1 bU'Wnl 'l'~1 bU'W'I1W~'1l"l1n nl'l"th b'll1i'i'1'1"l1n erl'li''11'Wb~tJ"l::::vhnl'l'~

,
nl'l'~1bijW'I1W (Jl1'V'j~ 3)
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•..,.
UYlYl 3

Vl~Lfliul~r.Jt~.yhnT'HltlmLuulf11\1Gfi'1\1"lle:h'l1:::UU~"',n.JSystem Analysis, Use Case Diagram, Use

Case Description, Activity Diagram, E-R Diagram LL~:::Data Dictionary

3.1 System Analysis

3.1.1 nT'i1LA1"1::MeltlnLL1JlJ (System Analysis)

n11Y11\11U~:::ii1 1:::UU~tl 1:::uuLtI~tI~~atlmntlfliUtlf~ESPino32CAN ~mlu Relay
'II

5V 1 channel LrltlUtlf~"lltl\l1:::Uut~fu~h~1n Sensor 1:::uu~:::~\limJ~tuEJ\I Database ~tltu LL~:::.
'II •

~1~t~~:::rm~\ltuEJ\I Line Notification LyJtl~\lL'll1Line
'II

LL-;l\lL~tlULrltliin11L tI~~1tltl~~a an Ln tlf
'II

.
I11'Wrl3.1 n11Y11\11U"lltl\l1:::UU

nr--::- --=:0-': - ,l-~----;_.

~ .

, .
.. 0 •

111Vl'Yl3.2 n11'Yl1\11U"lltl\lInternet of Thing



o Q.J' d' g.,

n17'U1V~'U'eHJ'iH~'V'lfi"lJ'fl,:j"lJ'fl:l,;!'Cl (Output Data)

Iu -r'U 171surn d'U1 L~ 'U'el1:.J'1'l'1f~Il'll'el'l'1l'el ~ '1'l Lll 'Un! d'LL~ 111'1'1l'el~ '1'l~ Lll'Ul:.J '1'l'1f~Il~lv1"'ll n-r'UI71'el urn d'~ ~

, ,
LL~II1'1.n'el~'1'lLYltJ'lU'U (Il1~Yl4)~

, ,
~,)LL'el'1'l~,)~'1 (Il1~Yl 5) LL'1'l:; (Il1~Yl 6)

0.45
004

-g 0.35
8 03
III< 0.2.5
QI

E 0.2
.~ 0.15
:::l
0:: 0.1

0.05
o

100 200 300 400 500

Users

-Q~ry -View

Jl1'V'lvi 5 bmtJlJLYltJlJl:;tJ:;L,)'1'lln1d1.h:;:I.J,)'1'lI:.J'1'lL'el~~,)LL'el'1'l"'l'eltJ (SOL Join) LL'1'l:;1711d1'1Fight_View
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2.6.3 Relay 5v 1 channel

..;mnn 2.11 Relay 5v 1 channel

[10] Relay 1H)'f~1L~~ 5V 1 "lieJ" treJ"n"lyJ-neJ~LL'U'U Isolation Wl:JJT'HlL'1l~1i'Yi1"1"

l~J" I'VI:JJ~Active High 'VI1eJActive Low



0.25

"0 0.2
cou
~ 0.15
(l)

.g 0.1
~
::J
0:: 0.05

o
100 200. 300

Users

400 500

-Query -~Vjew

J11Vlvi 6 ~mtlUbVlmn::::t1::::VH'11m'j'U'j':::::W')"H.J~~'fl'i'l;>l')~~'fl~"'l'flm~~::::rrl1n..:JBooking_ View

"'l1n (Jl1'V'l~ 5) ~~~::::(Jl1'V'l~ 6) 'V'llJ,)'1n1'j'U'j':::::W')~~~f),)1vl')m'fl'i'lfl,)~~'fl~~')1'll'j'::::t1::::~,)~1n1'j'

u'j'::::m~ ~~~,_r'fltlnrJ1mdUd':::::W,)~ ~'C1;>l')1vl')t1mdb~'fl:wbtl..:Jrrl1d1..:J(Join tables) ~..:J~~'fl~1 ~Ut,lmdb~:W9TW,)'W

n1'j';'fl..:J'lI'fl"'l1n~i,'ll..:J1'W (User requests) ~..:JUrrl'n1'j';'fl..:J'lI'fl91'W,)'W 100~..:J 500 m:W'lh~lJ b~t11'Wn1'j'

U'j':::::w')~~~~i'J1vl')m'fl'i'1;>l'JU'fl~~,) Fight_View U'C1::::Booking_View H~,)~11'WmdU'j':::::W')~~'U~t1 0.086 ~~'C1::::

0.116 ~'W1Vl [911:w~hr?1lJ1'W'1Iru::::~mdUd:::::w')~~~;>l')1vl,)t1mdb~'fl:wbtl..:J[9I1n..:JFight ~~'C1::::Booking H'~,)'C111'W

mdU'j':::::W')~~~~'U~tI 0.221 ~~'C1::::0.136 ~'W1Vl [9I1:W'li'1r?1lJ~..:JH'~,)~11'Wu'j':::::W,)~r-J~mnnrJ1U~::::d::::tI::::~,)~1md'

U 'j'::::m~~'C1r?1..:Jmi1')'!'i..:J~~ i?l'flmd~1 ~U'W..:J1'W1'Wd::::lJlJ'fltl1..:JiJUtl~1flfl,!

b~t1~'fJ9t1iJ-n'fl~'i'l'W'fl~~'W::::1-wm'j'~1~U'W..:J1'Wr?1..:Jdfl,)'j'iJmdUd'::::tln ~mdH..:J1'W~,) i'):wnlJ'0r..:Jn'll'W~'W1'W'" ,

,
lJ1~Vl UJ.Hbn fl'fl'Wi'i'l~~[9I'Wvl91rl~. 2015. Application bb'flVlVl~bFl-n'IJ f,i'fl'fl~1'i. bb~~..:JVl:W1:

https:! !www.mangoconsultant.com!th!n ews-knowledge!knowledge!27 4-ap pi ication­

~~'fl'V'l'V'l~bfl,r'W-~'fl'fl::::h,5 rl'IJtI1t1'W2565.
,

.."."""""'" .::::01 q \l.I ct. Cl.-' Q..I' d I ..".,j ",. • '" """')n'V'l~~t1'i'l1n~m:Wb'i'l'j'. 2564. ~1'IJ'lJ'fl3J'GIb'll..:J'6'l3-JVl'IJfi.~m'i'l..:JVlm:https:/!th.wlklpedla.org!wlkl!J1'W'lI'fll;l'i'l~'ll..:J

~:w'l4'wf, 4 rl'WtI1t1'W2565.

Suphakit Annoppornchai. 2560. Database SOL - VIEW. u~ ~..:J~:w 1: https:!!saixiii.com!database-sql­

view!, 4 rl'WtI1t1'W2565.

TechTalkThai. 2561. Oracle Database Appliance "41 s-ue a-nn" ijiP11.VI;j u'IA..:Jn1'i1.'li' Oracle Database ...,
,."

~~~fl..:JVl:W1: https:! !www.techtalkthai.com!orac Ie-data base-a ppl ian ce-si mpi e-rel ia ble-afforda ble!,

4 rl'IJtI1t1'W2565.
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2.6.1 ESPino32cam

1l1'n~ 2.9 ESPino32cam

lJerf~ESP32 i'''J3,J11lJmfeJ~ OV2640 bvteJ1'IX1;'(1:JJ11rl1;'(i'1~bbeJ'V'fI"'l~bWnU~b~ tJ'"HllJn11{]1 tJ1l1'V'l use

lh:::lJ1~~~1l1'V'll~I;'(::~1n:JJ1n fi~;ru1Un11biitJU hbbbn1:IJ1~ vh1'lXb111;'(1:JJ11rll i~1U6Tul~~~1n~~1 tJ

snn fi~;rU~1;i1;'(1:IJ11rl v11eJ::hl~~~1 ua ci1~:JJ1n1~ mil, 'V'l1::b~eJ~~b~tJ1,J eJ~nlJ loT 11ilT'il::bUUn11v11

n1WnlJfI:lJn11btl~tI~hh.hu WiFi bb~::5u "J ~n:JJ1n:JJ1tJ•
2.6.2 Solenoid Locker

1l1'n~ 2.10 Solenoid Locker

I w: dQ,J' d 6" d s" .d ,::It. fj'Q,..I ~ A e"
I;'(U1:IJuubwarm bn~"lJWil::~~b~ a tJ11~1b 'V'leJbtl~11~1 bb~::b:IJeJtI~1;'(1'Yl'15~~n1::bbl;'(b'V'Jvh b~a tJ11~1~::

'II

nilJltl~~1bbW"~b~:IJ 1~tJJ1~Un"lJeJ~~1beJ~bvteJtI~11~1
'II



,
Mindphp. 2565. PHP ~ 'el'en:1'i? LLV1~..j l1lJ 1: https.z/www.rnindphp.corn/rj i1 'fl /73-what/2127-php-

what.html,4 rl'WtJ1tJ'W2565.

Uf9ItJ1Ln!7ltl'j'~'i'l~. 2553. m'aL ~ 3-JtJ'i~~'V1fhl1'Vim'itJ'i~3-J'J~HJ~'li''el Fhtl13-J~'J!J1'J'li''el3-J~LL~~L3-JLj;J~"I1nm'i..
'Vh LVlij'el,:j'li''el3-J~.'j'ltJ..jl'Wnl'j'1)9tJlJV11fJ'VItJ1itJL'VIfit 'Wt~~M'Wl1, lJV11fJ'VImitJ L'VIfIt 'Wt~~'i'l'j''Wll

OJ • q

ff91'Wl 'i'l'l'j'HUI)'l!,ltf, tl'j'1~ lJrufM,r LL~~ lJrui'11 lJ~i'W. 2560. n1'j''fl'flmLlJlJlJlJlJ'fl..j~'fllJ~L~m'~'[9J.J'Wl'j'~lJlJ
q III Q.I III 'IJ

'i~~'1J"J!l~fili.:lvi 2 3-JVl11'V1!J1i'!JLn'lY[i1'iPi1'6'1[i1';1'V1!J1L"ll[i1Pi~'i1"J!1 tJ'i~r.i1tJm'i~n'lY1 2560.

lJV1ifJ'VItJlimmi[i1'j'P\l'i'lMf, fl'j'..jL'VI~'1.
q

U'VIlJl L~tJ..j'i'llJl.Jt1!bb'i'1~UL'lV'1~'j'~';j:nM'lltJ. 2561. ~[9J.J'Wl'j'~lJlJ~'j'n"l'1l"l'il1tJ~L~'f)'i'll!'lJ'i'l~'Wnl'j'~tJ1fl'j'nrLL'i'1~nl'j'

i?l!7l~'Wl"V'lI'fl..jtJlJ1V11mHU~n1j'ln~lJh..j~mlJl'i'1. 11'1'6'11'1Veridian E Journal, '6'I1"ll11'V1!J1Pi1'6'1[i1';~ q

LL~~L'V1filb'Ub~~3-JVl11'V1!J1i'!J~~tJ1n'i 5 (4): 16-30.
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2.4 111171 Flutter

Flutter
d

ll1Ytrl 2.7 1l1M1Flutter

[6] Flutter ~ElFramework ~1i~f1'" UI ihVl'fu mobile application ~~1:lJT'Hl'Yl1"'1U

-n111bl~fl<ilv-lElf:lJL~J",iOS llfl:: Android 1Ubdfl1l~~lnu l<il~1l1M1~hlu Flutter tfu~::djU1l1M1

dart ~",~nvr~u11<il~Google llfl::~~lflqJ~muu open source ~~1:lJT'H11i"'1UL~llUUv-l1

Firebase
ll1Yt~ 2.8 Firebase Database

[7] Firebase ~ElProject ~rmElElnbLuu:JJ11~lUUAPI uae Cloud Storage i.hwfu~ .
'"vr~U1 Realtime Application 1El",f1J'V\fl1~Platform 'Yi", lOS App, Android App, Web App Firebase

rm~f1",;fu~lnmll,~:lJu1il~1:lJ'htXnvr~u1~1:lJ11rl~~:lJllfl::iu~l~El1~~El~nUTll1:lJ~El"'n11"lJEl"'<ilU
~ q ~

U1,;''YlrlEli",ifu1uu 2011 l<ilmlElu<il1~llfl::l~:lJi l'Yl:lJtl~UtiU~ll~:lJ~U Firebase lUU;i1U-nEl:lJfl~ ... ~

l1~flLmr~",ii API ~'h~1~,rnvr~u11un11,r<illnullfl::sii",~,rEl:lJfll<il~ Google Firebase 2.0 nfldiflL~~ ~

~Eln~n11 Firebasellfl::iin11vr~U11~~1:JJ11rl~lnU1n11backend lnu,rEl:lJflEl~l"'l~m :JJ1lUU~
II~fl<ilv-lElf:lJTl1Ul"'~1~1~f1J'tXnvr~u1llElW1El",fUU1n11llnunn El~1",~,rnvr~u1llEltl ~El",1i",lU

q


