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ABSTRACT

The aim of the present research is to design and develop an object-relational database

application for parking management. The goal of this document is to be able to manage parking

for visitors and to check if there is enough parking in the vicinity before the event. We conduct

research and analysis. We evaluate opportunities and trends in parking lot access as we analyze

and build the information in the system, and we extend to other domains. We employ the

MongoDB database and concentrate on operations management and information access using web

application platforms for the Rajamangala University of Technology Tawan-OK: Chakrabongse

Bhuvanarth Campus is a popular educational institution with a big number of tourists and

inadequate parking. Furthermore, there are insufficient crucial in supporting such operations. We

discovered that the results using time are inferior to those produced by a relation database system

on the same machine, and that user satisfaction is rated 4 out of 5 by 50 users.

Keywords: Parking Management System, Object-Oriented Database, MongoDB, Encapsulation

1. 'U'VI'lh

1UU'iFiJUU~nUYn'VIu:;~ m1:l.J~1 ~rutJi€J m~~hi '1:ai l'1th:; ~11UL tJu mh'l:l.J1 n bd€J'I~l n~flu~,)u 1 'VI(U~U
'I <u 'U IIV

, ~
f11~:5'~ f11~ bn en tl'U CJ1UW1'V1U:; 'VI~m:;'U'Uf11~:5'~ f11senu ~€J~ ~~ii fl,)l:l.J~l ~ t1j:l.J1 n'Vu L'VI~1:;~:; 'lhtit)1u') CJm1:l.J

"':;~') mbri~~U1CJ1U'VI1'V1U:; b'li1:l.J11i'U~f11~ 1u"'mu~'! U 6) 5m~'1tl'l"':;~nntJi €Jf11~U1'1i €J:l.JL'l~:5'~ Lt1'U1 '\JtJi€JCJ€J~
" I"

~1'V1r'Um~~~u11~~lCJ:l.J1n~U LW11:; 1UU~~UUtl'l hiii~:;'U'U~lu'Ii€J:l.JL'lm iLn'U'Ii€J:l.JL'l'VI1'1~lUffi~CJl'1~'1 uae tl..:!hi
'I all '\J 'U

L':;u(i'lm1:l.J~1~ ru'lJ €l'l~:; 'U'Um~:5'~ n1~mU~€J~ ~~ bd€J'I~,)CJuru'VI1 ~'111'V11'1~:5'~vh~'1 L"'U€JuU,)fl ~1U f11~ €l€Jnu'U'U
v v "

~i1u'lim.m l~CJ 1 i~:;'U'UIi1U'Ii€J:l.JL'l b'U..:!ll'1~ LYl€ll ~~~L 'li1:l.J11i'U~m~iifl,)1:l.J"':;mn"''U1CJ:l.J1 n~..:!~u bLL'l:;LtJUtJL'l~tJi€l
~ 'U ~ 'U 'I 'U

~:5'~ n1~~lu'Ii€J:l.JL'l1 Uf11~U1'1i€J:l.JL'l~:5'~ Ln'U1 '\JiLfl~l:;~tJi€JCJ€J~ l~~lCJ LW~l:; ~lu'Ii€J:l.Jm 'U..:!ll'1~'!U~:;Yl~1~ru1'lJ€J'I
'lI 68 'U 'U all 'U 'I

'VIn~..:! btJUll'1~ l~CJ 1ULbtJiL'l:;ll'1~ LtJUbb 'VI~":!~,):l.J'lJ€l..:!'Ii€Jl.muaerrml nU&i..:!lu~ii flL'll"'L tJUI'1,) n1'V1U~fl ru"':l.Ju&i'VI~€J, , 'I 'U d.J 'I

~1 CJL'l:;bBCJ~'lJ€J..:!ll'1~ ~,):l.J~..:!flru"':l.J'U1i f11~'\J n1J~ fl,)l:l.J~'U'!J€l..:!ll'1~ ~l'V1r'U rn~L'Ii1 (i'l'li€l:l.JL'l'!ulll€l..:!ii f11~ l'1€l'Ur'U ~ 1 n
~ 'I 'I 'U

L:l.J5€l~1Ull'1~'!u'h~:;€luru1l'11 Uf11~~..:!'Ii€lfl,)l:l.J Bn~'1tl..:!iiflru"':l.Jm11 Uf11~~'U'VI€J~vh 1~'Ii€J:l.J~iifl,)1:l.Jfl..:!Ml1'V1~..:!
.. 'I <II , 'U 'U

LbL'l:;vh1mfl~..:!",h~~fl,)l:l.JL tJu~:;'U'U~:; b-UCJ'ULLL'l:;"'l:l.J1~~'\Jr'UL'\J~CJu l~~lCJ

~..:!'!u~:5' ~vi1 ~..:!iifl,)1:l.J1ll€J..:!n1~~~:;ul~lU'Ii €l:l.JL'lL'U'Ill'1~:l.J11mUf11 ~€l€Jn bL'U'ULLL'l:;-W~U1 Lb€J'\JW~LfloVU
'\I 68 'U ,

Q..I " '" q Q.I SlV 0 ~ do 4 0 Q.I IV

n1~~ ~ f11~mu~ €l~ ~~~,)CJ~:;'U'U~lU'!J €J:l.JL'lL'l!..:!,)l'1~L'VI~1:; tJ~(jJ'VI1LL'l..:!L'VIUCl..:!fl,)l:l.J"'lflru'lJ€J'I f11~~ (jJf11~mu~ €J~~~
cd 'U 'I 'U v

1UU~~UU~d CJ~:5''11nL~~:l.JLi{fl tl'U ~lUoV€J:l.JL'l:l.J€J..:!ln~-U~~u1~,)CJ L1'U LL€l'\JW~Lfliu LLL'l:;LYl€JU1oVm.JL'l~:5'(jJLtl'U'!U 1'\J
.. cQ 'IJ 'U

2. bilna1':ibb!;l::.:nU1~f.I~bXf.l'J;;il,:j

1U~ ') Ul1U1 b"'U il L~CJ,)tl 'U'VI'l~~bL~:;..:!lUi:5' CJ~L~CJ')'Ii€l":!'\J~:;n €J'U~,) CJ~:;'U'U'U~'VI1~:5' (jJn1~~ 1U~ €J(jJ~~

'S:;'U'U~luoV€J:l.Jm'U..:!ll'1~ :l.J€J..:!ln~-ULL~:;f11~'I1€l'\.1:l.J~..:!d
cd 'U 'I ..
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2.1 'j~'U'U'U~'Vm~Vlm'jG'l1'U~€lVl'm (Parking management system)

'j~'U'U'U~'Vm~Vlm'jG'l1'U~€lVl'jfl bU'U'j~'U'Ui.hVlr'UnwlilfJ'U~'VI1'j~Vl nWV€ll..IG'lfllfJ 1'UG'l1'U~€lVl'jfl 'VI~€lv

vi' 'U~1 i1'U~ m'jm'j~€lVl'jfl ij G11'U'lh fJ?fU'U?f'U'U1'Ums bnml'U'jll.J.vmJ mfl~ b.v1l.J11i''U~ msrnu 1'UG'l1'U~€lVl'jfl, "
i.'11'VIr'Um'j'\.h.v€l~m 'VI~1'!'U lit m'Wf11'j1bfl'j1~'VlvlmJ€lVl fllfJ 1'U€l-:Jfi"m'VI~€l?fm'U~'!'U"1 b-a'U m'jb~fJ n~i€l~G'l'tJ€l-:J

'jfl~ bi1l.J11i''U~m'j 1'UbLvlG'l~vi''U~'tJ€l-:JG'l1'U~€lVl'jflLVltJB1~\\'1 LL'Un.v€ll.mIJl1l.JLLvlG'l~vi''U~~ tl1'VI'UVl L-a'ULLt!-:JbU'UL'l1'U
"

A, L'l1'U B ~1n'!'UU1.v€ll.Jmfl~~€lVl1 'WL'l1'U,!'UltJ1Lfl'j1~'I-1vl€ltJ€lVl LU'Ub€ln?f1'j'VI~€l'j1tJ~1'U L-a'UL€ln?f1'jLL'U'Ui.'11'jl~
v

2.2 )i1'U-V€l~m:a~'1IJl'l (Object -Oriented Database)

!1'U.vm;lG'lLij~'1IJl'l (Object -Oriented Database) [1] biiVl~1mb'WlfiVl'tJ€l-:Jm'jhbLLml.JL'1l~1'IJl'l

(Object Oriented Program--OOP)~V1~1'jru1'tJ€l~'Vln~~L U'U'1lJlfl LVltJ1'ULbvlG'l~'1lJlmU'ULL'VI~-:J'jll.J'tJ€l~-V€ll.JG'lLLG'l~
~ 'I 'I 'U

f11'jU f;,r~~1'U~ij flG'l1?fLU'Utill tl1'VI'WVlfl ru?fl.J,y~'VI~€l'j1 tJG'l~L€i tJVl'tJ€l~'1IJlfl'jll.J~.:J fl ru?fl.J,y~ f11'jU nDVlfl11l.J~ 'U'tJ€l.:Jd.J 'I 'I 'I

'11JlfI i.'i'1'VIr'Um'jL .v1ii-:Ji€ll.JG'l'!'UI'i'€l.:Jijm'jIJl€l'Ur'U~1n Ll.Jli€lVl(method) 1'U'11JlfI'!'U11~~€l'Uru11Jl1 'Um'j~.:J.v€lm1l.J
'I 'U ~ 'I QI

(message) LYl €lm'j~Vlvl€l'VI~€l 13.1 LVltJ'VI~nf11'j'tJ€l.:J)i1'U.v€l~m'1l.:J1'IJl'l fl1'jij~ m~ru~bLG'l~f!ru?f:lJ,y~ vl.:J,i flG'l1?f

(Class) uae 8€l'UL~n~ (Object) vl.:J.fl1'1"l~1

Car

• Car _10:String

• Car_Brand: Stri"9
Car _Brand = "'Ma;!da­
Car_Natne = "CX-S"
Car_ID: "'6n116666-
Chassls_IO = -3ABOfi6.6666-• Car_Name: String

• ChassJ~UO: String

• getCarlD{}: string

• getCarBrandO: String

• getCarNameQ: StAng

• getCarChassisiO(r String

Car_10 = "5VUS55Y
Car_Brand = "Toyota"
Car_Name = ·VIOS·
Chassis_IO = -4CD77777Tr

2.3 )i1'U-V€l~G'll.J€l.:JLn~i1 (MongoDB Database)

l.J€l~Lnti\',j (MongoDB) [2] dJ'U open source document database U'j~L.fI'Vl'VI,j'~ LVlfJLu'U

:{i1'U.vm.lG'lbL'U'U NoSQl hiiim'j1ir11i-:J SQl l:1ib ,r'U1 'Uf11'j?f{1-:Jfl11l.J~m~r'Ui5'tJ€l.:Ji€ll.JG'lLLIJi~~L U'U'jUbb 'U'U
d.e 'U . 'U 'U

Lfl'j.:J?f-r1.:J~~€l€lmb'U'U NoSQl ?f~1.:J~'ULLG'l~~VlLn'U.v€l~mU'Ubb'U'U JSON(JavaScript Object Notation) ~.:J~~

Ln'Ufl1Lu'U key LLG'l~value LVltJ~VlL~'W€l~~fll1:lJL ~11'Uf1wvh:n'ULU'W'VI~f1fil~-V€l:lJG'l1~b ~1 f11'j'Vh~1'U1 'W~l'U'tJB~, " "
database ,:\)~G'lVlG'l-3LLvlL,r'Uf11'jvi1~1'U 1'Wl;,h'U'1I¬ ll~1'lhLLml.J~~\1lJ'W1 LL'Vl'U

2.4 m'jvi€l~:lJ (Encapsulation)

f11'jvi€li1:lJ (Encapsulation) [3] A€l f11'j,:\)~L~fJn1i'flru~f1~ru~'tJ€l-:J€l€lUL~f1~ lV1fJf11'jL~fJm..h'Uf11'j, ,
vi1.:J1'ULtl'l"l1~till'V1~ml.Jli€lVl (Method) Lvh,!'W LVItJ'VI~f1f11'j'tJ€l~f11'jvi€li1l.JbU'Uf11'jtl1'VI'UVl1 i1flru~n~ru~'tJ€l-3 €l€lU, ,
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L~fl~ii"lru,mu~ private LL"'~nTVI'lJ~h1LlJlitl~ii"lru?llJ'UllLiJ'U public l~CJii~litl~ get / set 11\Vl'¬ llb-rrlii.:!-rrtl~'"

1~'1 ~':!JlTVivi 2

Classes I Objects

Public Attributes External
and Methods Code and Objects

Get Set

I'
Private Attributes
and Methods

2.5 .:!l'Ui~CJViLfi~.r.l-rrtl.:!

l~CJ i.1rui'tftJ b'VIlJ1~'\.h~~'Vl~ LL"'~ ?ltl'ilru 1.:!~LL?I.:!~'U'Vli [1] 'l11b?l'Utl LL'U'U'itlGi'fl~ru~flru?llJ,J&1bL"'~, " ,
-rrtl~'1Jtl.:!~i1'U-rrtllJ'" b'tl.:!ilPlt:l l~tI L'VlI'1L'Ul"'~b 'tl.:!i\JIt:lLoUllJlii'U'Vl'Ul'Vlmh.:!lJ1fltl'U'Vl fl~1'U'tItl.:!'i~'U'U?ll'i?l'UL 'Vlf'1~{li)tl.,... 'U 'I 'I 'I

btJ'U'itl LL'U'U1l1'UoUtllJ"'~ LL\JIfll'i Willfl1l1'UoU tllJ ~ L'tl':!«lJ~'U5 LtJ'Utl~ l.:!lJl n f)1'i~ fl~lri''Uflill'1.f.:!if mh.lii.:! mllJ~ ~ 'U ~ 'U

LU'UlJ1 Gi'fl~ru~flru?llJ,J&1 LL"'~oUtl~'1Jtl{l1l1'UoUtllJ'" L'tl.:!i\JIt:l L~tl Ltl~tI'Ub Vitl'U tl'U1l1'UoUtllJ'" L~':!«lJ~'U5vi bU'U'itl u'U'U
'I cd 'U 'I cd 'II 'U

1l1'U-UtllJ~vi btJ'Uvi{jCJlJtl~ l.:!bb'V'l~'VI~lCJ1'Ui.1'iiJ'iiJ,J'UI'itllJ1 'V'l.:!1'1fl'i ~'U'Vl'il'tf [3] 'l11L?I'Utl'i~'U'U~1'U-utllJ~ b'B.:!i\JIt:l
.... ,_. 'I dJI 'U q

(Object Oriented Database System) 1~CJfl~11ii{l'i~'U'U.iil'U-Um;J"'iimllJi'Uitl'U~.:! cVm;J",iimllJ'VI"'lfl'VI~lCJ

lJ1fl.v1'U bVltlf)1'iLLm'1Ji.111J'VI1~.:!fl~11~.:!1~'l11.ii1'UoUmJ"'b'tl.:!i\JI~~':!bi'J'U'i~'U'Uvi'l11btllmllJ?lllJ1'it:ll'il{1 '1 viiJtl~1'U

'i~'\.J'U1l1'UcVtllJ'" 'i1lJ bcVltl'UmllJ?lllJl'it:l'Vll.:!~l'Uf)1'iL ~CJ'U1tl'iLLfldlJL 'B':l'rlJlt:l ~':!~{I~.m1'I1'itl':!~'Uf)1'i 1i.:!l'U-UellJ~~iJca 'U 'I \J

mllJi'Uitl'U Miitl'i~~'Vl5 m'V'l I'itllJlii fll'i~ 1IlJ'U1LL'Ul'Vll.:!fll'iLL tl",.:! 11'1'i{l?l-rl.:!~1'UoU sua b'tl{l«lJ~'lJli1 tl bu'U.. "
1l1'U'I!ellJm'tl.:!11J1t:l~llJtl'Ufll'i~IIlJ'Ulbl'1~el.:!ljel?l-rl.:!'tf~r1"li.:!~1mrll'iel~ f1'1l'trl l~CJ fld1'll bbn1~ [4]1~tliidJI 'U .. 'I

i\Jlt:ltl'i~?I.:!f'1b Vlel~IIlJ'Ul bb'U1'Vll.:!1'Uf)1'ibb tl"'.:!~l'U-rr ellJ'" b'tl':!«lJ~'U51 tl btJ'ULI'1'i.:!?I-rl.:!~l'UcVtllJm 'B.:!i\JIt:l .rr'U\JIel'Ubb'ifl
.. dJI 'U cd 'U 'I

lJlflLL~:: Donna Bridgham [5] 'l11b?l'Utl Data Conversion for Relational and Object Oriented Databases

lVltl~ f1~1.rr 'U\JIel'Ufll'itltlflLb 'U'U~1'U-UellJ"'G11'V1~'Ufll'i bbtl",.:!'I!ellJ'" fll 'iVl tlcVellJ ~ bb"'~ fll'i'\.l1Hr fl~loUellJ~ 'tiel.:!
.... 'U 'U 'U 'I 'U
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3.1~m~1~v
m ';i~1 b-Uwn'U'1J€I.:Ifl11€1€Inu\.J\.Jue~W\ilJ'U1u€ItJ'V'l~bl'1oU'Urns~111f11';i~ 1'Ulil€I1111 (1~1mi1'U-rr €I:IJ~b:a.:lll9l(1.. v ,

~:lJW'U5 ;.:ItJ';i~fl€l\.J~";lEJ.ff'Ul9l€l'U vl~d 1. .ff'Ul9l€l'Uf11';ibl9l~tJ:IJ-rr€l:IJ~,11L-rr1(Input Data) 2 . .ff'Ul9l€l'Uf11';itJ';i~:IJ1~e.J~
v

(Processing) 3 . .ff'Ul9l€l'Uf11';it11b~'U€le.Jmr'V'l5'1J€I.:I-rr€ll;J~(Output Data) vl.:lJll'V'l~ 3

~-ReqUest

- «--Responseo
.eJ

Parking Management System

~--<)utput--

3.1 .ff'Ul9l€l'Uf111bl9l~tJl.J-rr€ll;J~t11b'ih(Input Data)

1'U.ff'Ul9l€l'Uf11';ibl9l~tJ:IJ'll€I:IJ~t11b-rr1btJ'Uf11';i~1 b-U'Uf11';ib~tJln\.Jn1';i bvl:IJ'll€ll.Jm 'll1:IJ1Jll tJ1'U1:::\.J\.J1111tJf111
" "

"'~i1'U-rr€l:IJ~~nl'VI'UI1l~'U b'1i'Uf111bvl:IJ-rr€l:IJ~'1J€I.:ItJl'U'V'l1~'U:::(b~'1JVl:::b,jtJ'U, ~l1€1';i(1, ~€I~'U) btJ'U~'U vl.:l,r'U ~~I1l'Vh
'lilA 'U 'U ~ 'U

1~bi1'U~.:Im1:IJ,h~'ru 1'U'li'€Id~.:I111)t11b~'U€lll1ltJf111bvl:IJ'll€l:IJ~eJl'UVll.:1bb€ltJ'V'l~bl'1oU'Uuae1~bb€ltJ'V'l~bl'1i'UbtJ'Ulli'lf1~l.:1~ "

~.:I,j Visual Studio Code G'i1~f\.JfI1';ib-VtJ'U1tJ';ibbfl';i:IJ Django bU'U framework G'i1~f\.Jfl1';i~f1~ Web

Application uae MongoDB 1offG'll~~\.JbtJ'U~l'U'll€ll.J~ 1'Un1';ibn\.J'li'€I:IJ~'1J€I~';i:::\.J\.Jbd€I~1b-U'Uf11';i~l1ltff~bl'1~€l~ij€l.." "
b~~lil~'Un ~1 b-U'Uf11';i€l€lflu\.J\.Jb1\.JU€ltJ'V'l~bl'1i'U lill fl,r'Ut11:IJ1b vl:IJ-rr€l:IJ~~~1'U~i1'U'li'€Il.J~ ;~€ItJ '1unlu \.J\.J~l'U'll€l:IJ~

'U oA 'U 'U 'U .... 'U

L:a~ll1l(1 eJl'U Django Framework 1l1ltJ-rrmj~~t11b-rrl';itJbb\.J\.J JSON1I1ltJnl~'U11l1l1~l:IJ1';im'll1~~'ll€l:IJ~1~bt:l'V'l1:::
, 'U 'U 'U

1'U"'l'U~biJl1l be.JtJb'Ih,r'U bb~:::lil:::111~l:1J1';im~tJmb~I1l.:l-rr€l:IJ~"'1'Uml.J 1~biJl1lbe.JtJvl'lJll'V'l~ 4 ~fl~'lcJ'l111~1:1J11mbm '1J
"IV d ~"I' .cIiI v d

'1J€ll;J~'1f.:l~1:IJ11m'Vl:IJ'1J€ll;J~e.J1'UDjango Framework ~';i€l Command prompt I1l'lJll'V'lVl 5

{8
"_id":{ 8

"Soid" . '617ead4ceBca4b1 bfa7a3b41'
},
"id":{ 8

"Snumberlnt": '1"
},
"car_CODE": "11'118032",
"car_province": "Bangkok' .
"car _type": "Sedan",
"car_brand": "BMW",
"parking_floorCODE": "AleO".
"parking_CODE":" A"
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r : 'cuse r-svp at r h>monco,>h "mongodb-s vr-v : 1/ (_1ust er'pa t char at hon . od6rQ mongcdh . net Imyf ir'~~tDat abas e" cser-neme bank] )34
Enter' pe sswor-d :
Cur-r-ent r-tongo;;,h Log 10: bl02344fc36l71:LhSl,hHMea
Connecting to:
using MongoDB: .4.1e
Using Mongosh: .£.1.7

for mongosh info '-,PP: https:/ldocc;. mongodb.rom/l!'k,)ngodb-shell/

AUd'; atlas-2t4tqn--;hard-B [pr-Lmar-v] my+Lr-vt.Databe s e > db te st c po l l v parking.(ar­
myFi":.t.nar ahes e . t evt . po l L', par-k ing__car-
Atl.J'; ar l av.o t at qn ',hilT'a A [pr-Lmar-y ] myrt r-vt Dat ahave > dh.tp".t.poll<'_,paf'kinp,__.far'
At las at las --2t4 tqn Shar-d -e [pr imary] myfi r's1'rJal abase> db poll c; parki np, Cdr. insprtMany ([ r jr • ,Jr' r'(

,!cH 'fr\': "~'-Jr_hr-;lr;~J: .par'j(ir:p_ f '_li)f: .r~Clr'rir'f' ()\!: }.{,.,r- ['J"l: ,',,r ;'

''':11'',_: .;, tH'!': .,_,1' ""(,0;:;: ,pdr+U'I'_ -+ '_I~)i: ~~.. !d ~r,~ (,:,~: ]})

alknowledged: tr-i,,',
in~;ertedld';: i

Objec tId (~61 H2n / al ~a( 9f7 JC~bdbbbae~.l ,
Ob jel tId( "6182 }}/ a1 Sac Qf7 39bdbbbal ~)

• • •• •

3.2 .rr'U(11tl'Uf11')'D,),~lJ1~~~ (Processing)

1 'U.rr'U(11tl'Uf11')'D,),~lJ1~~~'lJtllJ~~'U "iJ~lU'U~1'U~tl"iJ1flf11')''I11l 'lJ1'IJtllJ~ bVlI:J"iJ~'I11'IJtllJ~~'I11l 'lJ1lJ1~'U~ ~ ~
lJ1v11 f11')'(11,),1"iJG1tl'UfI11lJflnl'l tl.:J r1tl'U~V1ln'U'IJ tllJ~~.:J 1 'U1J1'U'IJtllJ~ bl1ll:Jl~lJ(11')'1 "iJG1tl'UfI11lJfl fll'l tl.:JtK.:Jll~D,),~ l.f1'V1

'IJ 'IJ dJI 'IJ 'IJ

'Utl.:J'lJtllJ~~'I11l 'lJ1bl1lmi1ll'Ufll U'U'lJtllJ~\9)1l~'U 'IJtllJ~\9)1'5 m~')' lU'UI'l'U "iJ1mr'U'I11'IJtllJ~~hl"iJ1flf11')'(11,),1"iJG1tl'U
'U 'IJ \J 'IJ

'1111Du'UVifl~.:J 1 'U~l'U'lJmJ~ l~tl1offD')'dl:J'1j'U1 'U~1'U~1.:J 1 l'Ii'U f11,),111l~~111'U 1I1llJf11,),l'lJ11off'U~f11')'m'U"iJtll1l1'fllJ1fl

~G111lVI~tlf111'~1ll 'Ufll1rn i~'I111:J1'U'W1V1'U~ l 'lJ1lJ11 i'U~f111'~'U~1'U 1VlI.lil U'U1'fl~ ml:J1'UI:J'U~ VI~tl1'fll:J'Ul'1l U'UI'l'U
• ~ u

"
3.3 .v'U(11tl'Uf111''I11lG1'Utlj:.J~~'W5'Utl.:J'lJmJ~ (Output Data)

1 'U.rr'U(11tl'Uf111''I11lG1'Utl j:.J~~'W5'Utl.:J'IJeu ~~'U "iJ~llG1I1l.:J'IJtllJ~~ lU'Uj:.J~~'W5m~ "iJ1 fl.rr'U{;ltl'Uf11,),D1'~lJ1~~~~ ~

.:J1'U~1'U"iJtll1l1'fl111:J1'U1DD-r'UD1' 'I VI~m.h'IJtllJ~ 1'\J1i~1V1-r'U'WVlJ'U1~1'U"iJtl1'fl1 ,xlJD1'~~'VI5m'W lViI:J.:J'Wtll'itl~ l'lJ11i
• v ~

.:J1'U~ "iJ~l'IJ1lJ1fY.:JG1fl1'U~1 'U.:J1'Ufl5f111'VI~tl.:J1'Uci'11'l f:\j.f111:J1'UG1fl1'U~J'U 1bl1l m~ en1i~1'Uitl~m~.:Jl(9l~ l~tl

D1'~~'VI5m'W 1'Uf111'~I1lf111'n'U'lJtllJ~'1jiJI1l1'i1.:J <1 ~lJf)".l1lJ'1i''Uitl'U 1~~l,j''U~f1ruG1lJU~ fll1'vitl,xlJ't11lJ1D1'~l:Jfl(9l1 ~,x
'IJ I 'I q ,

•

Qndoo/ilu\,lsru
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4. ~,mn1~1;itl

~l n m~~i'1 L11'1..1f)1~1~tJ1~ Iii'i)tJ'i)~ 'i)'i)run LtJ'U~tl LL'U'U61d'U~'i)tl~~ £1l'U~~'Vd 1~~1.u ~l'Ui11tJ 1 'U~~'U'U~ ~
'ii~ijV1L~'i)i m~'Yil~l'U~£1llJ1~Cl\Jl 'i)'U£1'U'i)~liimn-tl~1'U1~u LLt)~~l'U'U'i)·ml~LL£1 ~ .:)~".u'i)lJ" 1~ v).:)if~ ~

1) m~LL?I~':)~d'U'1I'i).:)l'1l'U"l'U~'i)~~Cl bL?I~':)~'U~i11tJ1'UL'1l'VI~'Um~1i':)1'U 1'Um'U~'i)~~Cl tl~~n'i)'U~d tJ

3 b'1l'U i1)'i)~'Umi~l'Ul'1l'U A B LL"~ C 'ii'lLLIii"d'1l'U~~ij,rl'Ul'Ui'U~bL\Jln\9h'ltl'U V)'1i11~~ 8 ('1fltJii'i))

PAlWNG
""~~,o!~~ C~RbiIuw",MC-1mp.<

Parkin9 ZONE A

._
A B c

--
. . - - - -Il~;a-8 bL?I~':)61d'Ul9i;tl~~?ll~ f~~~~~'i)~~ClLL"~ l'1l'Um'U~'i)~)Cl\JlllJ,rl'Ud'Ui'U

2) m~LL?I~':)61d'U'1I'i)':)oV'i)lJ"~Cl~LoVllJ11i'U~m~ bL?I~\IoV'i)lJ"~Cl~LoVllJ11i'U~m~mtJ 1'U~~'U'U"1'U~'i)~~ "
~Cl ~~'U'ULL?I~\I~"oV'i)l;!m~'i)n~~lJ VIEW 'ii\lLL?I~\IoVVl;!"'!J'i)~~Clmi'U~m~~'i)~'i)~1'Ut'1l'U1~ 1Lb"~oVmJ"~'U b'!l'U

L"'1IVI~L,jtJ'U~Cl ~\I'V1l~Yinltl'U'U'UVI~L,jtJ'U tl~~bllmCl ~,x'i)~Cl ~'IX?I"l'U~'i)~~ n btJ'UI'l'U t~mJ'UVinoV€llJ"LL"~
v

LL?I~\I~"LLt)\I\JlllJ l'1l'Um~nl'V1'U~ 1 '1 V)\Ii11~~ 8 ('1Illii'i))

5. aihJ~1t1~iHL~::-Dma'UeJLL'U::n1~1;itl

~ 1nmso 'i)nu 'U'ULL"~~\1lJ'UlLl'U LL€ltl~~ LfI-tl'Um~~ ~ fl1~"1'U\I €l~)Cl~d tJ~~'U'U~l'UoVVlJm ;a'll \JlCl'Yil1,x~ ~ ,
~1 i£1llJl~ClVl~l'U~':)oV 'i)lJ" L~tJl tl'UtJl'Um'VI'U~~ LoVllJ11 i'U~ msrn tJ1 'U"1'U\I'i)~~Cl1vi Bn~.:)cJ .:)£1llJ1~Clm'UfllJ~ \J ,

'U'i)'UL'U\Jl1'Ufl1~ LoVl~':)oV'i)lJ"lJil':) '1 b~ tJ ms lifl W?llJtr&i nwviv,xlJ LoVllJl'thti 'Yil1,xm ~LL£1~':)~~'l'itfoV'i)lJ "61d'U~
'U I '" \J

LtJ~ L~tJ'Yil1~ 'i)~1.:)ijtl~~~V16m~lJ1n~'U 1~tltl~~ LlJ'U~"m~ 1i~l'UoV'i)lJ" L~~l\JlCl bVitI'Utl'U'Ol'UoV'i)lJ" L~ ':)~lJ~ '1..15
.d 'U .. cal 'U

tl~l fl f)ll~l'UoV'i)lJ" L~':)l \JlCl£1llJ1~Cl~~ m~tl'UoV€llJ,,~ijfldllJtij'Ui'i)'U 1~~ flll~l'UoV'i)lJ" L;a~~lJ~'U5 L~'i)Ltl~tI'U LVitI'U~.a 'U" 'U eLI 'U

~~tI~Ld"11'Um~v\'lL11'Ufl1~tl~~m"~" v).:)m~~ 9

0.0 0.2 0.4 0.6

~l flfl1~'i)VfILL'U'UbL"~~\1lJ'Ulfl1~v\'lL 11wn'UV)':)fl~ldtl~~ blJ'U~"fldllJ~\I~'i) hbLnm -tl>l1'Ut~tI LfI~'i)\I:ij'i)~
~liLtJ'ULL'U'U?I'i)'UmlJtl"ltJtJ~ t~mhLL'Un 4 ~1'U v)\Iif ~l'Um~'i)'i)flLL'U'U ~l'Um~li':)l'U~~'U'U ~l'UfldllJClnvl'i)\1~
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mYJ'allJnT~'lb~ biJ'U~\1 4 1'l1'Umn 'U'a~ii''UlJ1n ~\1Hn1'ai brl'a1~~oVeJlJ~l'lltJ?lii&ib '8\1YJ'a'aru11'l1tJr11bU~ m ~ eJl~r11~ ~
n~wlJeJ\loVm.J ~ ~ \I'a~'U'Uii'\Imi 11?11lJ1'amhtJ 1'Un1'aIil'al"iJ?leJ'U bb~~ b~tJn~oVeJlJ~tJ1'UVj'VI'U~~ boV1lJ11i'U~ m 'am'W~ ~ ~
'iJeJ~ 'a"'!JeJ\I?lm'U~ 1~tJ'a'U u 'U'U'!JeJ\ln1'aua~\1e.J~oVeJlJ~ cJ\lijoVeJ~1 tl~ b~eJ\ln1'a'a'U u 'U'Un1'a1..11b?l'WeJbb~~'U~lJ1 ruoVeJ:jJ~

'\J 'V 'U 'U

rn tJ1 'U'a~'U'U,r'WcJ\I~~ bf1'UcJ\lr1eJ'UoV1\1UeJtJ1 'UeJ'U1rllill'i'eJ\I~~'U11 wb'U'!JeJ\I n1'a~~bf1'UmtJ 1 'W\J1'UoVeJlJ~1~?l1lJ1'a".. ~
bf1'UoVeJlJm~lJ~'Ub ~eJ'aeJ\I-r'U~eJm'ab~tJn 1i\l1'UoVeJlJ~ 1'U'a~ii''UeJ\ll'im b~eJ1~?leJ~rl~eJ\ltl'Ullil"'U'a~?I\lI'i~l'i'eJ\lnT~'lbtJ~ ~ ,

6. LBml1"~eh~ii.:l

[lJ iJrui'1lv b'VIlJ1~'U'a~~V1~ uae ?I'U'a1ru l\1';bb?l.:l~'UV1{ LL'U'U':itlg\n't;tu:::fHU'UJU~LLi'I::,jB;i'tJB.:I~1'U,jmJi'lL'8.:1
~ 'U 'i cIS 'U

11il(l, l1'a?l1'ai'1l1n1-:ilJ'VI11V1tJ1GltJ~?lbVi{'Ubm'11tJ, 2555, 6(1), 'VIU1 18-25.,
[2JPSU IT Blog. What is MongoDB?, 2564, ~'Ufi''U'iJ1n http://shorturl.atlmsuG7

[3JFEUACADEMICREVIEW.':i:::'U'U1li1'U1i'£J:U i'lLiI.:I1"" (Object Oriented Database System), 2564,... .. ,
~'Ufi''U'iJ1n http://journalJeu.ac.th/pdf/v5il t2a6.pdf

[4Jmi'1l bLnl~. n1':i-Wf)J'U1LL'U'lV11.:1n1':iU.tli'l.:llf1':i.:l!;l~1.:1~1'UoUB:Ui'lL'8.:16i:u-W'UlfltlLU'Ufi1'UoU£J:Ui'lL;J.:l1",,·b:un'U
~ 'U Q 'U 'I

n1':i~ WJ'U1LfI~ B.:I:UB!;Ii'1.:1'1Hl f'i1~.:I';'lUi'lIJiBi nlijBl, iV1tJTaYJ'U5'U~ru(\nlV1tJ1f'!1?f1il':i lJ'VI1tJruiilil,, v v

eJ'U~-:i1'1l51iJ: lJ'VI11V1tJ1GltJeJ'Ui:I-:i1'1l51iJ,2559,, ,
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