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ABSTRACT

Train Service Planning system is developed to provide facilities for creating efficient
train service plan that meets the passenger demand under the limitation of the train

system resources such as train sets and the railway infrastructure.

The system can be used in 2 modes: In the first mode, user inputs train service
plans into the database manually. The system could evaluate a train service plan how it
could satisfy the expected demand. In the second mode, the system could operate an

appropriate plan automatically corresponding to the passenger demand trend.
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FamAadufilaseniswauissuvaudsarsisuesmrunni slussiulssmeauayseeu
wud lasamelasimssaliuazsalianusage Sedwmiaidegsevinanoadns uas
Sndunielfilelsiuimauduarannsoneuauasionnufosnsvesestsaeldiduethe

szuusoliluvssinaiuiudussuvvessnlwszuinadios (inter Railway Line) gn
senuuuileuimsglasansseniadflesduglunareing lasnisdanisiessuunaudeuse
Huildnuaradietunsiunissaanosay 1wy sowd ileneuauesANFDINI Ty AR
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hduiimsAnwannismnisivaieuvesdlageans (Passenger Flow) waignlduelu
lansyuusalnda (Exiting Railway Lines) §sfinnsldndnyuuoauAnisaiainiiediuau

H1nua1T (Forecasted Passenger) &1 wiunmiszuuanaununisiiuinisiiusa (Train
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MUT9891nn193UTanAd s Dynamic relationship between passenger flow wag
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2.2.1 AuANURYBITZUUNITINUAUNISTHUINSIAUSA

lupesvesfiamsadusaliiu sviinwsanues 2 et Ao unuusnissalwuas
pm3nasall Tnsdsiiaznaniseluaznanusidissunuuimssolwesaideavindy

naafe A mvetuImstudsiy welignudelul fe maende (safety)
AuarAInauIglunITIA NI (Riding Comfort) A TNIMNIEALLATAEAINAUNY
(Convenience) s1Mlagans (Price) uazmusanisalunisiuinig (Promptness)

ails pawazmnaurslunisiiunis (Riding Comfort) gnimldarnaanuannuues
Jlavansresyiulinanssliuloidufunavusala Saasiientesiusnsdiuves
gliusnisuusalnsesiuaudifavusalu ( Train Load Factor) faunfie mumunzanuas
ANuAzAINaUE Tuagiunafiflavaisse wavauisausoliiliuing daunde aoy
AvAINTINSRIMISIAUIMI Tnsazduagiumnuiafisalwliusns

Passenger flow T

Tufet.v promptness T

Riding price l
comfort T convenience
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[Study on the Dynamic Relationship between Passenger Flow and Train Service Plan
for Intercity Railway Lines]
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MaxCy(e.f)= ) ) Phxk = (). D Chfk+ > ) CADEFE+Y ¥ CERESY)

keK iel keK iel keK iel keK iel
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Minz (6 f) = PF+ayTI®)* + a,TO®)F + azRe(x, )Y
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(2.8)
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keK iel
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2) wanilfidunmsuusali FaeziiunadsolWldifumetuuasiasnaniiog
Tuanndl (Dwell Time)
3) wandumsitlduuuensald TOR) Wu kansudgrua nanildly
mssesalw nsudnwAsuruIu maldumsesnuuiu
4) Riding Comfort saaumsi 2.4
wavauns 2.9 uay 2.10 sryaveulunnmgisuld

2.3 NITANUIUVBIUNUUINTTO LN

23.1 msvuasadauys

Tnsunaudaluuras Tusinasddaluaseeu (Peak) uasdludlilisssu (Off-peak) Tne
Agfuanu 2 1eai nglulirnEudunaud

TABLE 1. DIFFERENT TRAIN SERVICE PLANS
7 Off-peak hour
Plan 1 Plan 2 Plan 3
Hourly service frequencies 3 4 5
Hourly seating capacity 2700 3600 4500
If-]lourly forecasted passenger 2859 2859 2859
ow
Designed train load factor 106% 79% 64%
Peak hour
Plan 1 Plan 2 Plan 3 Plan 4
7 8 9 10
6300 7200 8100 9000
7991 7991 7991 7991
127% 111% 99% 89%

Source: Report of preliminary design of transport for Beijing-Tianjin intercity railway line, passenger
flow is forecasted for year 2020.

o I A Ll o o 1 o 1 I o I
E‘U‘Iﬂ 2.6 MNTILAAIALINAUTDIRLUT 7 MGIU‘UQG‘U’JIMQL‘NW]ULLE!BIMLNQ?U
[Study on the Dynamic Relationship between Passenger Flow and Train Service Plan

for Intercity Railway Lines]
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Tawazilsunuiiadmau 900 Aty azifulédn Riding Comfort winaiuylneans
Fathegseduilovaglussduitliuedn Sudunaviliduusnudadfiodns o waz 6 Turas
Faludldissmuuasdaluaseinudadiamety Tneteialuaseiu fuls o sewiiu 0.075
WAEAILUS 6 WU 4 wazTaLseaIu MUUS w 8wty 0.025 uay 6 Wi 8

AduUsYAvEveIaat e ay, a, WAz az vl a, = az= 8.31 neunodIlue uay
ay = 26.94 veusetalu

Alus A = 0.20

FuUsiAeatuse wu

fAdaiade P = 64 vieou

imAsiiesali ¢, = 5369.04 vy

AATiREsEEYN C, = 106.473 vigTusenlawns

siAAsiielal C; = 973.884 neusatalus

WAEIEEENNTENIN Beijing AU Tianjin An 118.15 Alawns



2.3.2. NMSUINIAININAIIADUNILADS

WeruAmwIMkIuaINIswaz A uADNR LA BS

TABLE IL COMPUTATIONAL RESULTS
Off-peak hour
Plan 1 Plan 2 Plan 3
Hou.rly service frequencies/ 30700 4/3600 5/4500
seating capacity
Hourly attracted passenger 2657 27824132 | 2825+114
flow (2914) (2939)
Train load factor 98% 81% 65%
Profits of operator (Yuan) 114740.69 | 11275292 | 95917.16
Cost of eve assenger
Sl N\ 7461 | 7324
Integrated  profits  when
=08 73838.83 6927021 | 52866.69
Peak hour
Plan 1 Plan 2 Plan 3 Plan 4
7/6300 8/7200 9/8100 10/9000
7123 7662+200 7836+168 7919+152
(7862) (8004) (8071)
116% 109% 99% 90%
339621.62 355681.85 346334.08 332186.31
72.34 71.61 71.06 70.72
233672.46 243082.29 232581.23 218030.09

= Y A B °
?U‘W 2.7 f"]"l5']\‘|NaﬁWﬁLﬂJ@N']Uﬂ']5ﬂqu3mi]”lﬂﬂllﬂ']ilal:agiliLﬂa

[Study on the Dynamic Relationship between Passenger Flow and Train Service Plan

for Intercity Railway Lines]
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WNsIienuHUNSIAUINNNNAANS v IU0I3RTINe wazdmInNadNSLagavnaiA iy
szuuisneidenwisifiwesdug wildlunisdndule
vi'ldasunaladn ununisudnissalrunuiings (Plan 1) redluslissruuay
wHunTU3Nssalnunufiaes (Plan 2) lugaedaluasesiau arfAninlutasaandug Sudu
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2.4 AuleUnaiadu

2.4.1 REST (Representational State Transfer)

WunuInianisas1e web Service wuuiseudnelaefinisisenlduiunis HTTP
Method GET/POST/PUT/DELETE uasdadeyandueanunlugunuu XML vilviiuuimnis
$udstioyaiitionndt SOAP agann

2.4.2 HTTP (Hypertext Transfer Protocol)

Junalnvieluslareananiilduanidsudeyatussninaudiminesuarlnaousves
Gadlliu Teegnesnuuuniliiiannunsyinda aansavenldsiaga dnszuiunsvihau
flaigudeu uaslithdeilioulinnin udansasesiuteyaldvouuy lbndudeyartlui
\ihsvawuy MIME vieteyaiidunsiiin

wdnn1sviawia 9 TWves HTTP Ae azuuunisvhsueanidu 2 fude dusu
Wiraes uarsulaaeus Inglaaeurasinneidundudswnesiaaldlusunsuusniwes
wardfisuennsavendinneslaeldguuuures URL dwsudsninesesdsfeyanduunlu
stuuuiidy HTML Tnefilusianea HTTP 1438nsidhstaluwuy MIME Wuwmsgiuveanis
W

lasaasetayaves HTTP azwuteanidu 2 dulng q Ae druteninss wieisunin
metadata sxidudanAvioyafidududeddnelulusinnes diudeoadudiudoyassed
Foans3uds et HTTP gnosnuuusliannssudslenarinu Proxy wie Firewall fhe 9 I
Tngmsvhany HTTP azerdelusinasaiugiu TCP/IP Futaluadldmuneiaunednii 80

Wslamea HTTP Tutaguuliiannduunfuneddu 1.1 @nikude besdu 1.0) 3
Tsunsuuswesiunsvaneiluduszannsasesulustnaealunesdulmidle uasld
rvunliiduannsgilu RFC2068 uda Taglu HTTP efdu 1.1 HldiAuussansamrhey
Tigatiu wasufudsdugsing « fivhliauannsaanniy

2.4.3 HTML

muvdnildlumsifeuiuna Tngld Tag ’lumiﬁwummmamwa HTML 8811370
A9 Hypertext Markup Language I8 Hypertext ©u18i Tonuii i ousdarunudard
(Hyperlink) Markup language vanefan1wdild Tag lunisiivuanisuaneuad g q 7
WARIBEUULTULNG oy HTML Samuned mmw'lfu Tag lunsfvuanisuanuaiuiwad
mamwaumnu’lu Hyperspace ALY Hyperlink u‘UL’a\‘J

aafunes HTML Sutuiled 1980 e Tim Bermers Lee tavafuuuudmsu
n3delu CERN ifeuanidsuionans doyasunisise Taalddedn Enquire 1wl 1990 1

laWsulusunsuiusiees uagnaaasiuvudsviaesfiwaurdu HTML l85un1s§dnain
HTML Tag @ilag 18 Tag 1wl 1991
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HTML gn¥aunain SGML uag Tim ARaadoudn HTML iJulusunsudesvas SGML
ogTunou’y wourlud 199 W ammuauIasgIuliasaty W3C World Wide Web
Consortium uugimunaaimunues HTML uasdl 1999 HTML 4.01 Aderuiisdu Tne
il HTML 5 Failu Web Hypertext Application gnWmuseunlul 2004 uanni dainig
WU XHTML @s fie Extended HTML Faflmnuanunsauazannsguisanuningndae
lavagneldnsmunues W3C (World Wide Web Consortium)

2.4.4 JavaScript

Wuniwiaasus dddnvasnisidounuulusialnm (Prototyped-based
Programming) ehumn'(,"ﬁ‘lwﬁ'iL'E“uLﬁanxmawaﬂ'ayaﬁﬁjwaw:l%'a'lu wifidsdldiloduiy
ﬂ:l'maﬂmsn’lumn%uaﬂ%ﬂm"ﬁﬂUilaag'l,uiﬂsl,lmuﬁu 9

JavaScript Qnﬁ'ﬁumﬁrﬂﬂﬂ wWinandpouilidindud (Netscape Communications
Corporation) Tagl4de1 Live Script sanumiausu Netscape Navigator2.0 iigldasraiu
walaefndedudiniesuuy Live Wire senndnanudsldsiuidony vsundululasdaifiud
Ufudgsszuuresusaees il eliannsodaseldaiutunivianild uasldusuuse
LiveScript Tvaiiile ¥ 2538 wéakadialvidn Javascript annsaviali nsadrauma figniau
719 9 1nure wasdaansalineuiuldlaeg19iui 1wy nmsldundadn v3e n1snsen
vonnulunasy Husu

09970 JavaScript el aunsoadaumeldnsefiuannudeans waxd
raulanniu Ussneufuidunwide Alasfanmsailldld dafuiddsuamuion
uethags insldauetienienne saviddgnimuslfifumnsslay ECMA msvha
994 JavaScript Asiaeiinisulaninueda f‘ﬁéa’ﬁl’umauﬁwqm‘fﬂm'ﬁ‘[mammfﬂas‘ (Seniudu
client-side script) fawu JavaScript Saaunsavinarule Lawwzuuu*ﬂ’ma{ﬁaﬁuauu oF
Pogtuusrawesifeuriamunfatiuayu Javascript uda etalsia Asidesse e Javascript
fmaimundunesdubni 4 eenuds fafudnildnvesneitulm lsuuuusiressu
iiigeliatiuayy foraasyiliian eror 1%

2.4.5 PostgreSQL

PostgreSQL A svuuinnisg1udayaideing-duus (Object-Relational Database
Management System 1158 ORDBMS) & 957/ LUUTYUUFIUT Y a POSTGRES 4.2 U84
umIngdouadneside Inerduiwniuesniad (UC Berkeley) dausd a.a. 1977 neldnng
AuRuN13338lAY Professor Michael Stonebraker dfunuuyen Ingres latluusuugaiy
\enraivelag Relational Technologies/Ingres Corporation (JagUuid undnsueives
Computer Associates n1¢l#de CA-Ingres Il

sioulud A.A. 1986 Professor Michael Stonebraker L& ausnszuug1utoyalds

s @ g

duiusluvasdu ldiisanelunissesiussuunudugiuteyaidudaulusuranle 4

a

AoInsANaseawRAnLUsesnidy 3 Wadelng q Ae

e
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1) szuudnn1sgIutoya (Database Management System) Aaanisasfnaug
wazaniaenssulasadrelmilumsdnnisgrudoyaliiiussansambeiy

2) izUUﬁ]UﬂﬂTiﬁ’!Uﬂ?'lﬂJzy (Knowledge-Based Management System) 1 u
Tassadalmiiteadregruanud Fastuldilulumsdamsnginusivasdorimuanisgsia
(Business Rules and Policy) safnusluiiihuiufuadussuugiuteya ieldluns
atuauumNaINnTnana len Database Constraints, Triggers, Rules way Transaction
Integrity sy

3) syuuinnIsing (Object Management System) Lulsnaalusiisndudes
veesiaiietieainlissuugiudoyaifiduiusarunsosasiussuuauiifesnisussan
Yoya (Data Type) uaz luaaldeing (Object-Oriented Model) szuuaufidaanislélna
Weinquazssuudan1sgiudeya laun 9uUTeLan CAD-CAM w3e Multimedia 1Uudu oed

5
' g '
o =y

AN MhuRaduieldlunsatuayuauaiuisasana laun Inheritance, User-
Defined Data Types Way Functions {udu

WUIAFIUAARN Lwdﬂﬁgﬂﬂﬁuﬁ{]’aLLaxﬁﬁuw"Lmﬁmimﬁ’mmwha‘] Wuduou
wnlul af. 1986 FeszuudaniagiutoyadandsdlutagvuildSunuaaudamand
Wi

2.4.6 Docker

I Engine fadsiduwfnlunissrassanmindentuuluniesdmiusu Service
AAY 9 AU Virtual Machine 8814 VirtualBox %38 VMWare usivdnnsvilaunazaausead
snsrulaeduide Tnadeil Docker $1a09T uLNRI3 BN U Container wdalaszuuidluly
Container el lidinssuvasluvaudilmuiaiianimundonwmiouduiaue

2.4.7 Python

Python Aedomunildlumsideulusunsunmwmilsiifinnuaansogsliuinnwsy
9 ﬁﬁagﬂumauﬁ Python tuidun1widl Open Source ﬁﬂﬁmﬂummmﬁ%ﬁﬂ Python 811
W lusunsuland Inelddeadoaldane waraulu Open Source vinlilauitun
Frgriuimnli Python fiaawanunsngeiu uazldenldnsuaudunndnuaza

Python gna3 i unnlag Guido Van Rossum Idawos Python gnaf1eduanain
M1 M3Uszaanaazyilunuudumeiniines AeasUssunanalufiazussinuazujud
P EALASU Python 1esdunsnie 12esu 0.9.0 sonudled w.a. 2533 waziieidty
Uaqdudte 2.5.2 senidiotuil 21 nuawius e 2551 wagléfinnawau Python Tufuil 3 fe
Python 3000 %38 Py3k lngagiinisugsusaluiiouun LLasm@uﬁaaﬂmzwiwmwmam
o

AW Python auuauuuulILuuAneeUandlelseuwma #3e OOP (Object Oriented
Programming) uaziluntwinuudunesniines (interpreter) ﬁﬁauﬂﬁdwuam%uiﬁaﬂw
5959 dlavsisessudvaunnnuiy Tnesaunsaldwauiivwaslusunsuldvasinay
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Uaoadugs nas q visnuazesdnsideinermandialanldldniuilunsdeulusunsy
AaTNToya 19U Google, NASA, Yahoo!, Red Hat 1fugiu

Python 41 Built-in Object Types Ag Iﬂ'ﬁaa%ﬁwadﬁagaﬁ'mm'miﬁt’ﬂmulu Python
Usznausie 8ad, Antuuns, ansa ﬁ&"]aﬁiamﬂﬁz’fmuuaxﬁﬂwﬁw%qua LasInISTWAILY
ggeraLiled

2.4.8 Django

Django Framework Lugain3asila Framework d1usu n1swmuniuleddasniw
Python %”qmwmﬂm%ma”mni’uﬁﬁ Framework @1usunisideulivladaign1wn Python
Aoud1aeey 4 Django Framework ftdunilslu Framework dmfunswamuniules way
viwjuleddaeniw Python deuiu Taetaguuniw Python fureudisldsuauilen
unntuides q vielusreusene uazludesing

Django A ® open source web framework #awil 97 L 1A oA 1d T 1ouazi oy
¢n8 Python

2.4.8.1 Framework

Framework Aafataslunisadns websites Avlvnisvicuaoinisadraiune
waatudetuuazazaaniu fethaey sEUU authentication Tuns signup kay sign-in
FWAINTIANTS form UU website visausnIsivanlWdnniy

vilsitlgyvidn 4 Aideandiiaiasne websites vl q Idosasdaonisldvesdnsa
i Django nad1aGUsenudn

2.4.8.2 AnaANURYY Django Framework

1. Object-relational mapper A® N13A"%UR Data Model Tun1w1 Python Wonis
‘I/T'Nmﬁ’m{l'auua wagatuayy dynamic database-access AP

2. Automatic admin interface fin @2UUBIN15A319 Interface SAlUNAE1MSUNS
add, edit, delete W@z search 2y Django Framework

3. Elegant URL design e n15vi1lsi URL fiannuansa du nsedu wasfenuman
vty 1 ldogedaeu wnsaufunish SEO lutlegiiy

4. Template system fi® Django ﬁ"uﬁmsaamwu Template Language Wienis
\guLendIusEnINg Design Way Business Logic

5. Cache system fia @uvein1siuiin w?a{)’ﬂmsﬁt’fa:ﬂaﬁﬁm'imnu"lwamlﬂLLé"J ia
Wnusgansnwnisvhauveniulesduaua uassusu o

6. Internationalization A® Django aduayuuwaUnaLady AifiAunainuaned iy

AIEUNISHANING



unii 3
N152NLUULAZNRIUIUUSTUUNNLLNUNIS IAUSNISIRUS

3.1 N159aNLUUIATIATI9YRILNUNISUSANSSa N

AanladnuAunimguiuasvdnnisiuamsnssudinuglaeasiannse

v

3935Ula wazUadusing q Ainnsalw iedlugnismunuuinissolniifgaunnisinnis
salluuszmalnelusuian

Tnesvuuiildoonuuuiiu Wussuuzendung wiseendu 3 svuudes Taun
1. szuudniiuteyadeulouny
(Service and Information System Infrastructure)
2. ssuudaiuteyanisliuinisvesdlavansluadin (Historical Statistic)

3. STUUMTATNUAUNTIRUINERTWITR (Automatic Service Planning)

Train Service Planning '

[ Service and Information System Infrastructure ] Historical Statistics l tulomnlc Service Pt-nnlnq

L 1
{ } { i

Train COmmntnt1 [ Station Component J { General Plan ] [ Special Plan ]

= aly v &
EUVI 1. ﬂ’lW'S’m‘UEN'ﬁzUUVﬂﬂaaﬂLL'U‘U‘V]WLIG]

3.2 i:UUﬁ’ﬂLﬁUil’ﬂgﬁL‘?NuIﬂU’m (Service and Information System Infrastructure)

@

szuvdnfivteyaldalsuisanfussuufiaiatiuietuiindeyafitieasunisinnis
salwuazannadlugudoyaifiotllddelussuvadsununisiusa Taodeyatuazusznou
Tude



3.2.1 ssuudanudayasalw (Train Component)

ssuvagannsadaivdeyasalyl (Train) lneanaunsasyyvilavesvurusalw (Service
Type) uaziaunsilouveasalw (Serial) wenanilsvuuaunsadaifivdlagans (Car) vean
Ussianiits (Seat Type) vasdlasansuazdnnuiwosdlavansla

uenniszuvanunsadafiudeyadlasarsiBoussegiusalvwiy q 1§ (Train Set)
Weazansniveyalumunaiiemusunisiiusaniiusyans nwle

3.2.2 szuudaiudayadaiiisaly (Station Component)

(v @ . 1% Y 1 5 [ J =
syuuaunsadaiuteyaiduninisiiuse Tnsasuuady 2 Joyansil andsaln
(Station) La¥LEUNIINISHAUTD (Line)

doyaaniilsalusznevlusedeaniisalw wazussianussamiisal ayaiduma
nsiiusaUsEnavlufae deanaiduninisiiuse dandsal ﬁ'lﬁ']’ﬁﬁlaq'waaamﬁmlw
svgsvesaniisa iy q fuaniiliume seeznanduniilduudaseiiaveswuiusaln
sywinamilsalwiu o fuanriifumig

3.3 szuvdninudeyanislduinsvesdlasanslusfin (Historical Statistic)

sruudmifudeyanisléuinisveslavansluedn WussuviidansiAeaiudeyaves
mslduinsvesilavansiiivinudoyasniliudisseznamis Tnsardmfutosyalusuuuy
Fundlagansradaluroguesandiums - aens siiavessuausali Usaniifouay
smiiliuins welithludmuaitemununishiuinsiiuseiaian ssuuaamsaldna
flasansluowaniaiideyalusdnunuhlsfazannsavilissuuinuldfnniuwiniy

3.4 SEUUNITATINLAUNSAUTNENTULRA (Automatic Service Planning)

szuumsaausunsiiusasiluld Aessuuiiadrsiuiiousnadnsvoaununis
sflusafiffigaiiinunsiuumeadamaniuazdaneiiuiaglinanliluund 2 ud
Tneshuusiesldindualuaunsiussdufusildsunnnisteunlugutoya Aevn
svvudnfivfeyaifeulovs uazssuudnfivdoyanislduinisvesdlasansluein itean
AwauazmusunsAusofieziadinunlutiogiu tunuansadugld

SEUUANNNTOAS LN UNISIAUS O PIUTRLFapdLUUAD
3.4.1 UHUNISLAUTOLUUSTIUAT (Normal Plan)

ssuvagldteyaninssuudaiiudeyaleulouny wavssuudaiudoyanisldusnis
voslnsanslusdnifiodavinununisifusavesiuduni-uans (Weekdays) wawfuiand-fu
9110 (Holidays) luusavuianisliuinsifusaiiteligdansanisidusaaunsnang
wHuMsIAusalAsgwisyavsnmAeaguuruiiewelavasgliuinsuazdlduins
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3.4.2 UHUNISLAUTALUUNLAY (Special Plan)

Woawnusemalvedfuvgaitliuuen Jdhiaunsamansalsuauglagansiiazan
ldusnsludaeTungalduiuou seuvdadavidubifldauanmsotidrdeyasadainde
Sunglduinisudaveiinvesuuiusalnuasyssiamvesiits tefhludusamusunisiiiu
sofifiuszanBamls

3.5 Use Case Diagram

3.5.1 szUuLiNdlagans

<< extends >>

Validate input

= a
5UN 3.2 szuuiiuglaeans

WUNMUINLEUNTIANSD

= = a
M990 3.1 uamITeasioan Use Case wmwumwuﬁﬂmams

Use Case ID: | 1

Use Case Name: 'isumﬁuciﬁﬂami

Actors: | WHUNIIUINUHEAISLALSD

Description: | dldannsatirdeyadanleviefieglavasuasiuiinaduly
uteyale

Trigger: | §ldnadion wyiiuglagans

Pre-conditions: | -

Post-conditions: | deyaglasansgniuiinadlugudeya

U

Normal Flow: | 1. glénaidenuyiugineans
2. glinsendeyaglagans
4. gldnemnnas

20



3.5.2 srUuinsalw

Add Train << extends >>

Validate input

WHAIHINLHUNISLANSE

= a
JUN 3.3 ssuuiiiusol

o a -
19799 3.2 LA 18azeenUed Use Case 53‘UULW3J'3Q1T\I

Use Case ID: | 2

Use Case Name: | seuutiinsalw

Actors: | WHN4IUINLEUNITLALSH

Description: | gl¥aunsoundrteyaaulouiefesalwuar Tuiinaslulugudoyals

Trigger: | dl¥unaidon wyusal

Pre-conditions: | -

Post-conditions: | Teyasalvigndmivatlugrudoya

Normal Flow: 1. dldnadenuyiiusal
Hldnsendayasalv
dldnannas

21



2

3.5.3 szuuinglagansasiuvuiusal

\d8an Car

<< include >>

Add car to Train

WHAIHIIURUAISIANSTD

<< include >>

< =
JUN 3.4 szuuiuglagansaslusalv

o = =
A3 3.3 UaARITBaLoBAYeY Use Case szuuliinglapansadluvuiusal

Use Case ID: | 3

Use Case Name: ssumﬁuﬁiﬂﬂaﬁaﬂumiw

Actors: | WENIIUNUNUNISLAUSE

Description: | §ldnuanansaiinglagansasluvuiusalle

Trigger: | gldunadu wy Wndlasansasluvuausaln

v

Pre-conditions: Toyaglagans
3
Y

YUAVUIUSOIN

Post-conditions: | glasansgniianthlluvuiusalwuazduiinaslugiudoya

Normal Flow: Altaunaly wyduglagaisaluuiusalv
dliuidenglagans
Aldudenvuusalul

Aldaunaanas

o

Exceptions: | Lhiltayadlasarsuievuiusolnegluszuy

U




3.5.4 szuuiindayaaniiisalv

Add Station << extends >>

Validate input

< a v =
sUN 3.5 syuuiiudeyaaniisalu

WA NUHUNSLANS

] = a v =l
M1919% 3.4 LaAIT18a8188ATaY Use Case izUULWM‘UB;&aamumW

Use Case ID: | 4

Use Case Name: | szuuiiudayaaaniisaln

Actors: | WUNIIUINGMEUNISIAUSA

Description: | dl¥euaunsaindoyaaniisalnaduszuuls

Trigger: | fildarmunady wyiuanisalw

Pre-conditions: | -

Post-conditions: | Teyaaniisalugniuiinaslugiudoya

Normal Flow: 1. dldunady wydinaaiidsald
Altunsendeyaanilsal
dAldanunannas

Exceptions: | -

23
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3.5.5 STUULANE8NISAUTE

<< extends >>

Validate input

NUNIUINURUATTLANSH

= a a
3‘U'VI 3.6 FEUULNUAIUNITLAUSE

= = a a
B399 3.5 LERIT188a8lenUed Use Case SEUUMNNEIENITLAUSE

Use Case ID: | 5

Use Case Name: | SEUUMANEWNISIAUTD

Actors: | WHNIUITEUNITLAUSTE

Description: | Al¥uaunsoanusamuatenisiausalea

Trigger: | HlAunAYs WyNaBN15IAY

Pre-conditions: | -

Post-conditions: | angnsidusagniufinadlugiudeya

Normal Flow: 1. dlnunady tivanensiivsn
2. gldnunsentayaanenisiiuse
HlTunanna

Exceptions: | -
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3.5.6 szuunuaantsalwasluaienisifusa

<< include >>

1@on Distance

= - a a
JUN 3.7 szuuiuanniisalvasluaisnisiduse

Add Station to Line

WUNUINUKHHATLAUS

<< include >>

< a - a
A137999 3.6 LARAITIUALLBEATDY Use Case iﬂUULWMﬂﬂ']Uiﬂ‘LWﬁﬂuﬁ’]Elﬂ’]iLCﬂ‘u‘iﬂ

Use Case ID: | 6

Use Case Name: | szvuiinanifisalwasluansnisiduse

Actors: | WHAITUILEUNITIANSE

Description: | #l¥euanansiinaaisalasluaronisifiusals

Trigger: | #ldaunady wyinaasalwasluawnisidusa

2/

pailvayaanniisal
9l

Pre-conditions:

v S

&/

1s
Z DYAAUNTLAUT

=

(v

Post-conditions: | anilsalwgnifiuasluaenisiusauazgniuiinaslugiudeya

1. dnunedy wyivannidsalwaduaenisiuse
2. gldnunaidenanisalw

3. gliudenatenisiiuse

4. glinunannas

Normal Flow:

Exceptions: | -




3.5.7 ssuulnuanuvasaaiiisalwasluaienisifiusa

Add Station to Line

<< include >>

Add distance

d ‘HI o o =
E‘U‘V] 3.8 '§$'U°|JLWﬁJﬁ'IﬂU‘UENﬁG')ﬁ‘iﬂlWﬁﬂUﬁ’]EJﬂ’]‘iLﬂ‘LJ'iﬂ

Add Line Sequences

WHANTHINURUASIANSTE

<< extends >>

d [=d l=1 o W = o
f113199 3.7 UaRITUaLEAYY Use Case szuuiiugainuvesaniisalnadlugieonisiiuse

Use Case ID: | 8

Use Case Name: | ssuuwiuaisuassannisalwasluaionisifiuse

Actors: | WHAIUINEUNISIAUSTD

Description: | #ldvuanunsiudiduresaodsalnluaiansiiusals

Trigger: | dldemnady wymndiAunisifuse

2 =

Pre-conditions: 1. sevlvauaaniiisaln

Y

fodiiayaaunIsIANSD

Y

™

=

anilsalwsesgniiuasluatanisiiuse

Post-conditions: | d@1siuvesaniisalugniivadlugiuteys

Aldunadu wyinaunisiiuse

i
=

2. gl¥nunsendusivvesanilsalwauiiduaie

—_

Normal Flow:

Hldunannas

Exceptions: | -




3.5.8 SETUUANLIAINITAUSAAIIUEIENISIALSa

Add Line Sequences

<< include >>

Add Train

g‘uﬁ 3.9 SEUURNLIAIM AU lUa1en1SAuSe

Add Time

WHMTUINUHUANSLANSD

<< include >>

= <l = a a
715199 3.8 UanIs1earldenYed Use Case SEUUNNLIAINISIANSaaI b UAIENISLAUSH

Use Case ID: | 9

Use Case Name: | S¥UULRNLIANISAUSDaduaIgnIsIAuse

Actors: | WHAITUAINUHUNITIAUSE

Description: | #l¥auansaiiunaimsidusaadluaisnisiusala

Trigger: | gldeunatu yinnainisiiiuse

Pre-conditions: 1. desldeyaaniiisalneglusyuy
fesiiveyaanensiiusnegluszuy
3. seslldeyavuiusalneglusyuy

2/

Post-conditions: | Teyaainisiausagnimiivadlugdeya

Aldeunady wyiiunainisiiuse
2. HlNUNIBNAINITALIONINASS
Hldnunannas

—_

Normal Flow:

Exceptions: | -




3.5.9 ssw%’mLﬁuﬁagam5'1%’U‘%nﬂswaqé'1ﬂaaﬁ°luaﬁm

Add Tickets

Add Datetime

<< extends >>
WHINIHITTHUHUNTLAYID

A L5 v ¥ a =
JUM 3.10 sruvdniudayanisléuinisveslneansiueia

=] = [ o “Yooa =
M1TNN 3.9 UandT1gasagavnd Use Case ‘33‘U‘U%ﬂLﬂUﬂJB{JJﬁﬂT?I‘UUiﬂ?S?}QQ@ﬂBﬁqiﬂlu@ﬂ‘?ﬂ

Use Case ID: | 10

Use Case Name: | ssuudniiudayanislduinisvesdlavansluaiin

Actors: | WENITUINUHUNNTANSH

Description: | fldsuannsaiudeyanslduinisveslavansluoiinle

Trigger: | fl¥aunaly wiyisdeyac

173

suiltoyaanniisnlweglussuy

v

Pre-conditions: i
paildoyaaenisiuineglussuy
=
d

Be B

} 4

sailteyadiAunisiiusaaglussuy

Y

(€N
Be

Post-conditions: | Teyaveliusnsluafingndaiivadluszuy

Aldaunad wyiindeyad
2. glinunsendoyasluadn
Hlunaanga

—

Normal Flow:

Exceptions: | -




3.6 Sequence Diagram

Train Station -
component Statistics

Add Car ‘E
: Add Train R
. »
! AddCartoTrain !
| |
| Add Line
1

Add Station
Add Station to Line

Add Line Soquoncc
Add Line Sequence Time

Y v

H ' Send Train Data

"
"
‘"
I
i
i

Send Station Data

Y v

29

i
i

i \ Add ticket % |
H 1 1 Send Station Data o
H H h H L
: : H 1 H
1 ] Select Origin 1 i
: ) | 1 —
: ' Seloct Destination ! %
l v 0 i ]
: Select Line : |
' [ " I ka3
: ! Select Plan Type : i
' ' . 4 Send Ticker o
! i 1 T >
: ' Show Result ' H

i i ' '
e e W ) WSS o n gyl Frerereen o & r e o L R R R S ——. A
' ' '
' ' '

'
"

g‘dﬁ 3.12 Sequence Diagram ¥8945¥UU

PANN5YN91UVBY Sequence Diagram fa

1)
2)
3)
a)
5)
6)
7
8)

9)
10)

11)
12)

13)

dldunsendoyadlavans
Aldunsendeyavuiusoly
Anududeyaglasasadusuiusaly
Kldnunsenteyaaenisiusaln
dldunsendeyaaaniisal
Adnudindoyaamilsolwaduasnmsidusaly

dlnnsendeyadiduresaaiisalnluusazanenisiiusal

'
+

ldeunsendeyanaldidunisseninsandsalnidu q duanidsalniunisly

LARZANDNISLAUSTE

(Y] a 17 Y a o s 1 s - 2 =l
ssuudniiudeyasalvdeyanifsatusalWlvissuuinivieyadlneanslueda

, v -

- - = ) = v v & v
szuudaiudeyasnisnlvdsdeyaiifiordvandsalnldssuudaivdoya

Alasanslusfin
Altunsendoyaglneaislusfin

v & v - | v o ) i v P a
ssuudnivteyaamisalwdedeyanerivaniisalwlulissuuadraununisiiu

soomlulRA

Alfnudenanilfunifiseanisinuaunisiuinisiduse
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Aidnudenaailuaremsiidesnismaununslivinisiiuse
Aidudendumansiusaiifosnisnaununsliiuinisifuse
dldnudenyiiavesununisliudnisiiuse
ssuudaiuteyadlasarsluedndedoyaldsruuyssunanaununisiduse
onlulf

spuuUsznanawnunsiusaslulAuansnaiiuaaldnimiee



undl 4
N1SN19IUVILIVLDUNALAT U

MMsieniazesnuuukeundinduluund 3 luuni asuansiedunaunis
viauresweUndindu auildfinssiuazesnuuulivengn
U
A9VNIUYDITZUUNITINLNUNISIAUSNSIAUS
4.1 msnguiivan
loaueundiatuduutagldutimdndgud 4.1 lngazdiymansiuiu 3 iy
D
1. Service and Information System Infrastructure
2. Historical Statistics
3. Automatic Service Planning
lasszuUService and Information System Infrastructure 9¥53U574N154A U
Foyalasugruiomaruglivessyuu Historical Statistics szsrusamAudoyasifngs
l#salnuarslagans uaz Automatic Service Planning 9gsausaukaunsldsolniuay

szvvinauaununisisalniuagldnudasaitenianie 9

é S (% A M traineandicaplanning.com ¥ m@&.a”:‘ﬂl Q@@ & :

Click to go forwarg, hold 1a see history

Wraslfucture

Infrastructure Statistics Planning

tatistics informaticn to create tickets Sce the table results and graph as data

Fill the instructure component including Tram Fill u
#sta ticket visualizat
Rrain ervice Planaing

ent component ¥planning

#station

IJ ¥ L7 =3 73
JUN 4.1 vumanveslaunaiatu
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4.2 ﬂ"l'iI,"ft"lz;j:l,s,.l‘yj Infrastructure

\ioidnguy Infrastructure suiiuluytosdo Train Component wag Station
component As3U 4.2

€« C 0 O trainserviceplanning.comyinfrastructure; T OO AMO N QI @ ¢

infrastructure  Statist Pianning

Train Component Station Component

manage all the car and train set informations for infrastructure data manage all ine and station infarmation for infrastructure data.
Traun Service Planning Train Se Plannng

Ul 4.2 wihwygesiilaidhunguny infrastructure
4.2.1 msiglay Train Component
i1 Train Component avsausandeyaisatuvuousali nsuvseonidutoyasn
Tiuinsuardoyaruiulagans nelswasndendegy 4.3 lnedldazanusadiusaliuinng
dinrulasans ieiiusalfudnisillusuaulngasiioliuiudoyaiuguesseudls
saiusmsaziistvasifunng q Wy lwwnzifouvessalvessaliuinig Ussiavves
fitds Srunuiidlusalailiuinig uenandiannsaudlowazausalivinsladndae
urusainlasansesdseazidonnie q wu tawsdeusessalnresvuiulneans
Uszinnvesruiusalnlaesiudsnuansalunsud lusazavsuiulaeansidsnee
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€« C O O locathost 8000 train-component " QDO a Rs00m
Home Infrastructure  Statistie P

ID Serial Seat Type Seat Capacity Train ID Edit/Delete

1 Car-1 1st Class — Bed & Air Condition 50 Train-1

2 Car-2 2st Class — Bed & Air Condition 50 Train-1

g Car-3 3nd Class 30 Train-1

1D Serial Service Type Action

1 Train-1 Bangkok Commuter Edit
2 Train-2 Ordinary Edit

P 1Y) v ¢ A v :
3UN 4.3 mwaawsilewngiuy Train Component

u

4.2.1.1 mifiuveyasalagais

WienaYy Add Car aziunisiiusalaparslagarfoansensiwasidondiaqlaindu
Serial vessnlawans, Usstnnvassalavens wis dnnuiitiimuavessnlavansiug ey
W al o v o | v v o o e a 9 o
VOYAITHUIBLUEININA submit umdeyafinsenaxluinuiigiudeya Postgres sz 4.4 -

4.5

- C O O localhost BOOOtrain-component/cars/new/ " OO0 0 ) S &

Add Ca

Serial

= v ) o v .
JUN 4.4 yihwadwdillewngiuy Train Component
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&«

Home

Add Car

Serial

Seat Type

1st Class — Bed & Air Condition
2st Class — Bed & Air Condition
2st Class - Bed
2nd Class - Air Condition
3nd Class

e

T OO

Inew|

C 0 @ lecalhost:B000/train-component/cars/

CEEEE

-
FUN
u

4.5 wihnaawslilendniden Seat Type

4.2.1.2 nsiiudayaruiulagans
\Weneu Add Train Set luuyweaanti Train Component Wd azirguiiniiuvuay

lagans lngazdeansentaya Serial uag Uszinnvesvuiulagans ewadauardenalu

Submit wdsndudeyafinsenfasgnuluiivlugiudeya Wagu 4.6-4.7

Train Set Form
Serial

Service Type

Bangkok Commuter
Ordinary

Rapid

Express

Special Express

€ ca o Iocalnos(.’-i-n‘r\t‘.-’\r.‘ - component/trains/new) T 0 00 WsO0@ &
Train Set Form
Serial
Service Type
= v v oo a  w
JUN 4.6 ihwadwdilenaiutayavuiusalagens
€« C O O localhost B000/train-component/irains/now/ T OO0 e o N Q@@ !

sUfl 4

Y

T wﬁ’maé’wﬁ’LﬁaﬂmLﬁu’ﬁ'aa&a‘ummﬂﬂams
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4.2.1.3 nsiinlugseasidenvosvuiulagans

Tumns1avea Train Set lunti Train Component aiiasdlaanitas ID veswuay
solagansiu e ludresnensandeavesvuauiung lidsalnsansiifogianunlag
wausiazUszinvuessalanans daguil 4.8

Train Serial: 9

Seat Type Seat Capacity

2nd Class - Air Condition 96

2st Class — Bed & Air Condition 360

1st Class — Bed & Air Condition 144

D Serial Seat Type Seat Capacity Train ID Edit/Delete

46 Car-42 2nd Class - Air Condition 48 9 Edit
47 Car-43 2nd Class - Air Condition 48 9 Edit
15 Car-1 2st Class — Bed & Air Condition a0 9 B Oeiete | Remove From Train
16 Car-12 2st Class — Bed & Air Condition 40 8

17 Car-13 2s1 Class — Bed & Air Condition 40 9 Edit

18 Car-14 251 Class — Bed & Air Condition a0 9 Edit

A 4% o & J L3 %
JUN 4.8 wihwadwsiilenaidnlug ID ves Train

Y

4.2.1.4 nafiusalavansludmundagans

lenalu Add to Train Set avlugmthiluansosnsendeyainasinsalasansluds
guusalle lasazidenvuiusalwlfesnadeavinty Tuvasiderfuansadenuinnit 1
salagansie mmgﬂﬁl 49 - 410 fud uezidlafiuasaSeuios wimdnues Train
Component 'ewu,amwaﬁw%ﬁﬁuﬁﬂﬂlﬁﬁqgﬂﬁ 4.11



Add Car to Train Set

Train Set ID

e Car-4

case

JUN 4.9 whuanwadions Add to Train Set

Hame

Train Set ID

* Car-4

Add Car to Train Set

Uﬁ 4.10 wiuaninaliiona Add to Train Set

36

Cars

[o] Serial

1 Car-1
2 Car-2
3 Car-3

5 Car-4

Add ta Train Set

Seat Type

1st Class — Bed & Air Condition

2st Class — Bed & Air Condition

3nd Class

1st Class — Bed & Ar Condition

Seat Capacity

50

50

30

50

Train ID

Train-1

Train-1

Train-1

Train-1

Edit/Delete

Edit DU ate

Edit

=
UM 4.11 wihwadwsileuiusaliusnisluruiusalagansuda

4.2.2 Mgy Station Component

w11 Station Component az53usandeyaii safudumsnisiAusosianua a3
anilvioidunenistivins Tnedldannsainand Windunsnisifuse vieduaaniild
lgdumemsiusatefudeyaiiugruvasssuuld dagudl 4.12
Toyan1e9 vosaariarilswazBon 1w 1D vesannd, Jovesannd, Ussiiivosandl,

iWunansiausafianiiued Tagazamnsauiuuslonazauls
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UVaYaR19Y VaLAUNINITAUTE 19U ID vauduniensiAuse, Faidunianisiiuse
wavanunsavsuwnlula

« C 0 @ localhost:8000/station-component/ T 0o W OO @
Infrastructure Statistic Planmn
1D Name Action
1 North I Delete

Station

D Name Station Type Line Action

1 Bangkok General Station North, Edit

2 Nakhon Sawan General Station North, Edit
3 Kam Pang Petch Stopped North, Edit

4 Chumporn General Station North, South, Edit

Add Staton

J INT ],
3U 4.12 \ewwngiuy Station Component

u

4.2.2.1 msviugand
ilanavy Add Station luwti Station Component aziunsiiudeyaiioaiuaniil

Ingaziivteya 1 Toanil uavUsuavvesaniil dagul 4.13 - 4.14

€ C f © localhost:8000/station-componentstations/new, “ O

Station Form

Name

Station Type

a v 1% =
3UN 4.13 nunsenvayaaniil
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€« C O @ localhost:8000/station-componentstations/new/

Station Form
Name

Station Type

General Station

Stopped

= - P =l
U 4.14 wensenidenyselnvvesaniil

4.2.2.2 MU 1anIsifiuge
iilanayu Add Line lumin Station Component vsv1lugninsendoyaiisaiu

wunansiiusn lasazRasnsendoiduniansiiusoniugui 4.15

“ OO 0o HyoyO0@ W :

& C @ O localhost:8000/station-component/lines/new)

Line Form

Line Name

4 v £ 1/ -
UN 4.15 WUINIBNUBI[AUNIINITLAUID

u

4.2.2.3 mafivanllugadunamsiiuse
\ianau Add Station to Line azidunisiivdeyadnan@laduveadunianisiiu

sala nedun1eanisiiusaaziivaieaniil wazaniionveglaninndt 1 duninmisifusala
Ingmaimaaniludaudumenisifusatu azdenlaviey 1 4 augud 4.16 - 4.18
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Q@@

b4

C O © localhost:8000/station-component/add-station-to-line/

ntrastructure ng

Add Station to Line

200c

o a YY) a vl
3UN 4.16 winaaniludadunnisiiusaleiia

s
a

Iy

Tt @O0

C O @ localhost:8009)station-com

Add Station to Line

Line

ponent/add - station-o-line/

] Y o P - v a
EUV] 4.17 'Wu’lNﬂawéLﬂJBﬂﬂiﬂ@ﬂLaqu\uﬂu‘iﬂ

LI

tiadd - station

C €@ © locathost.8000/stalion-compane

Add Station to Line
Line

North

Stations

Bangkok
Nakhon Sawan
Kam Pang Petch
Chumporn

T OO0 0

P
5UN
Y

4.18 winaansilanaldonannil

Q@ ®




40

4.3 nsidngy Statistics

Foyalumii Statistics wsavsmdeyaimiuilagasfuaifiazgninlufulily
gudoya lnseziiudeyanie ieasihluinseideluouian Wy aaddunie-ani
Uanen1e Ussianvesuuausalul Ussiamaeadits Snnuvesiith wastu-aniieendalaeans
ImB%TauuawzwmasmmiﬂLLfﬂngasauaaﬂmﬂgwuﬂayjalﬁﬁaé‘(‘ﬁﬁmms

Ticket

Origin Destination Service Type Seat Type Quantity Date Hour Action

Bangkok Nakhon Sawan  Bangkok Commuter  3nd Class 102 March 1, 20177 00.00-01.00 Edit
Bangkok Nakhon Sawan Bangkok Commuter 25t Class - Bed 100 March 7, 2017 01.00-02.00 Edit
Kam Pang Petch  Chumporn Ordinary 2st Class - Bed 30 March 8, 2017 20.00-21.00 Edit m

o w ¥\ W )
UM 4.19 il Statistics SIusIutayanlagans

4.3.1 Mm3fiuteyamlaeans

Ticket Form
Origin
Bangkok

Destination

Nakhon Sawan

Service type

Rapid

Seat type

2st Class - Bed
Quantity
30

Date

031072017
Hour

03.00-04.00

Cancel

o Y 2 <
U 4.20 mihnsendeyaiilagans
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4.4 nsidrguy Planning

2/ o : o o) v al a A a X @
‘ua;&a’lwm Plannlng GNE‘U 4.21 U UAUINLAALNUNITIAUSOTLANTUINNNITAY

'
<

Toyalu Statistics iNauansanaufliuuasdedifeuunhunuiafigaiiatssnaunis

aadulalunisdaansiafiuse
Ing#ivin Planning awsipaidanandumie yaUa1ems uazidonUseianunuifeanis

Ussinnunuiigeanisuiadu 2 uwu fie General Plan way Special Plan

@ trainserviceplanning.com/plans/select/

Planning
Origin
NFINN

Destination

NTIUNH >

Plan Type

General -~

3‘Uﬁ 4.21 w11 Planning

i~ C {0 @ trainserviceplanning.com/plans/sclect/

Planning
Origin
——

Destination

AFUNW

Plan Type

+ General

Special

< o Y o A A
JUN 4.22 mihuadwdidlondniden Plan Type
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4.4.1 Lﬁm‘ﬂ"]é General Plan

General Type fuszunutiiofazsossugldanlutasiudung - and (Week Day) uas
a1 - 01iind (Holidays) Famnededrnaniiundvioluiivmmmsaifimutu Sungafiy
Tuneausedl Dudu

Tnoiiaisinandniden General Type 91nlugy 4.22 iWaidunisesiunsvuans
gonvasfuliuinmsmunailuusazialus unu x wansfiweneuldmbeduswauau unu y
\Hudalue wdannu Week Day uas Holidays siedaiians Service Type uag Seat Type
ladnee nadwsaugy 4.23 4.24 4.25 uag 4.26

danndua19agidu Performance Table fagu 4.27 uansnisAuaniiAnaineen
msldnuiilsann statistics Tnsazudsoonidu

1. Hourly Passenger Aeduugflngansidnldamludaluady

2. Hourly Seating Frequencies ﬁaﬁ’lmuﬁﬁ"dmuﬁ’wmumﬁgﬂLLuzﬁW‘?Jyum

3. Train Load Factor fiemnumuiuiussnineglasansuassiusuisnlnsessuld 4

migduesidus

4.  Profit of Operator A 18lanM1en1sTalnaglasu
5. Cost per passenger faflgitgronunlngans

6. Result FAanadnivesntsinnaesniniuddiaey mndaunignazuansin
v sininaglasunansuwnusinuilseasdn
waﬁansxfu%ﬁuaE_jﬁ'umsﬁ’mﬁul%’iuﬂﬂif{i’mm‘swﬂmﬁum"uaaéﬁ?@ 1N Load
Factor fiAnuntiunda 100% vl laearsianueds daiuazaanauie (Ro) luns
\Wunetosal

Plan Result of: nganw - 1@ Ina

General Plan

d v . ¢ A b4
JUN 4.23 mihnadwsiladonulu General Type MiLsnazLanens W Weekday



Plan Result of: ngatnw - 1584 v

General Plan

Week Day Hohday Service Type Seat Type

gu‘ﬁ 4.24 n3vgangl¥aniluyie Holiday

Plan Result of: n3anw - 135e14 Tnai

General Plan

Week Day  Holiday | Service Type | Seat Type

oo baprecs T e T oo T Ox I Goghok Commotee R Fur Comimuior

U 4.25 nymizanglduutsny Service Type

a3
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Plan Result of: N3N - 1Fae s

General Plan

Week Day Holiday Service Type Seat Type

Cass = Bed & Al

2rd Class - Normal I 2o Class

Ul 4.26 nymsonglinuutsnu Seat Type

Performance Week Day Special Express Time: 08.00 - 09.00

Frequencies 1
Heurly Passenger 414
Hourly Seating Frequencies 480
Train Load Factor (%) 87

Profit of Operator 23353.007791203476

Cost per passenger 3801.9099560173995

Result 17922 0242417593

Performance Week Day Special Express Time:; 18.00 - 19.00

Frequencies 1
Hourly Passenger 421
Hourly Seating Freguencies 480
Train Load Factor (%) 88

Profit of Operator 27505.73915359011

Cost per passenger 3804 911883975273

Result 21243.608946077034

Performance Week Day Special Express Time: 19.00 - 20.00

Frequencies 1
Hourly Passenger 420
Hourly Seating Frequencies 480
Train Load Factor (%) B8

Profit of Operator 27040.48000000001

Cost per passenger 3805.1449523809524

Result 20871.355009523817

2

414

960

44
186226.5122087965

3694.7109560173994

-149720.1519582407

2

an

960

44
-182073.78084640988
3695 210883975273
146398.06865392296

2
420
960

a4

-182539.03999999998

3696 4529523808524
-146770.3225904762

414

1560

27
-395806.0322087965
3652.3299560173996

-317375.2917582407

421

1560

27

-391653 30084640987
3652 8388839752733
-314053.208453923

420

1560

27
-392118.55999999994
3653.0719523809526
-314425 46238047614

gﬂﬁ 4.27 Performance Table

=l o v
Arulnle
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o .
4.4.2 Waidrg Special Plan
WINLieNA3 1N Special Plan 37n%th Planning wdnuds axlinadndanugy 4.28

Planning
Origin

Destination
idpalwsi
Date Start

Date End

Avg Ticket Price

Special Express Express Rapid
[e] 0 0

Ordinary Bangkok Commuter Rural Commuter
(1] (4] ]

P v o | o 4
JUN 4.28 wihfiuanuiloasiausy Special Plan

Tunti Special Plan %L@uuwuﬁa%qLﬁaﬁwmm’[uﬂ'}i‘iaa%’uéiﬂaawﬁ’m%’uﬁamm
TungeiiAy Tungas1nT FunygasuianT Tunganiumaun tu Sunnayen Yudng Ju
ansud vieTungalagfiuenndonintuiand - eriind

Special Plan sgnaunulasidenananifionisazanaunnld Tagazannsaiden
Fuiudu (Date Start) uazugavi (Date End) nu3U 4.29 uay 4.30

Date Start

I

Su Mo Tu We Th Fr Sa

(] May 2017 (]

1 2 3 4 5 6

7 8 9| 10| 11| 12 13
14 15 16 17 18 19 20
21| 22| 23| 24| 25| 26| 27

28 29 30 31
D — Express

o o a v dw
EUM 4,29 JULTHAUVADINITIT ITINY
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Date End

[

[ May 2017 0o

Su Mo Tu We Th Fr Sa

1 2/| 3| 4| 5| 8

7| 8| e 10| 1) 12| 13
14/ 15 16 17 18 19 20 0
21| 22| 23| 24| 25/ 28] 27
28 29 30 31

Express

Bangkok Commuter

U v

= v
g'ﬂ‘lﬂ 4.30 JUFANILNADINTITIELIVUNY

q

Tumaededavidonaniud 13 wa. aufls 14 wa, sEuuazUTINgUeslinsenuenyi
lduinie 2 Yu Tesasutamuussiamauuidnlduinng

uananfifeannsansendeyasaialaeiiannsadennsonlddofies um
Ussinvuuiuiguriu degy 4.31

dermuasimitassunudidiliuiniud uwuiignaieiuasuaninsmdunly
wihusnifieuansfianmsinessiuugliuinisie 2 fu dsy 4.32 Taadedeudidluag
‘UuuviqﬂﬁwﬂsLLamﬁqUams"{lfmumaﬁn‘lw'umui?u 9

Date Start

05132007

Date End

0511472017

Avg Ticket Price

Special Express Express Rapid
5000 4000 3000

Ordinary Bangkok Commuter Rural Commuter
2000 1600 500

Sat May 13 2017

Special Express . TN __ Express

|

Rapid Ordinary

Bangkok Comuter Rural Comuter

Sun May 14 2017

Special Express Express

Rapid Ordinary

Bangkok Comuter Rural Comuter

> v o | o .
5UM 4.31 wihiwanudloasauny Special Plan




ar

Special Plan

May/137201 Mayha2007

=1 v A J ) .
JUN 4.32 wiiuanadloasauny Special Plan

Performance Special Express Day: May/13/2017

Frequencies 3 4 5 6

Hourly Seating Frequencies 1560 2040 2520 3120

Train Load Factor (%) 129 99 BO 65

Profit of Operator 9371261.44 9161681.92 8952102.4 8742522 .88

Cosl per passenger 8343.977 8269187 822182 8184.425

Result 7495340.3566 7327691.698600001 7160037 556000001 6992381.419000002

Performance Express Day: May/13/2017

Frequencies 1 2 3 4

Hourly Seating Frequencies 596 1192 1788 2384
Train Load Factor (%) 168 84 56 a2

Profit of Operator 3790420.48 3580840.96 337126144 3161681.92

Cost per passenger

Result

7441.204

3030848.1432000003

7231.7919999999995

2863226.4096000004

Performance Rapid Day: May/13/2017

Frequencies

Hourly Seating Frequencies

Train Load Factor (%)
Profit of Operator
Cast per passenger

Result

12
4608
109

12485045 76

6294.116999999999

9986777.7846

13

4992

101

12275466 24
6274.172999999999

9819118 1574

7161.987999999999

2695576.7544000004

5376

94

12065886 .72

6256 721998999999

9651458.0316

7127,085999999999

2527920.1188000003

5760

87

11856307 .2
6239.270999999999

9483797.9058

= v o v \
JUN 4.33 muniunanaliaas s Special Plan

UDNAINT ATUR19LLERAS Performance NSIMLSULREIAULNUT LA LY General Plan

Tngsyuvasuunhsurvuiinsudeslunseduvugn luvazidersuiasiuieen
Train Load Factor 7Aiu 100% v3olai mugy 4.33 mnifuazuansiiavdudung winly
Auzuanadudiden Weussnoufumsindulaudihnsmmadusaliiasdonuslny
Aa881991n5U 4.34 azuandliiiuiimnidenudessolndiuiu 5 vuau azvinld
nszanedlnganslduiniu wagyili Train Load Factor laiifiu 100% wnlU Tnexanauuny



a8

Igay N Useun 80,000 U wanintdendasssalWsiuiy 4 vuru sevilinisnssane
Wlngansasauazyinli Train Load Factor 11nd4 127% wananauwnutuidusiuiu 3

i e XX " v a o 2/ Qs a = il 1 v
wiri Meliuegiumsindulawazuitymvesidnnisnadusa winidunsalioradululai
xUauTINIUTNTINIU 4 vuru umiuTwugsaliudasvuauienssaieauLedaly
soln lnensalwenvvsdlamanlsAuuiy

Performance Rural Commuter Day: May/13/2017

Frequencies 4 5 6 7

Hourly Seating Frequencies 1824 2280 2736 3192

Train Load Factor (%) 127 10 85 73

Profit of Operator 311681.92000000004 102102.40000000002 -107477.11999999988 -317056.6399999999

Cost per passenger 3838.991 3774173 3734.285 3704.3689999999997
Result 248577 73780000006 80927.08540000003 -86728.55299999991 -254386.18579999992

o Y oa v oa
31]1/1 4.34 Performance Table ¥83vU3UsavRUluIUY 13 W.A. W.A.2560
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dgunanisaiulaseeny

5.1 dgUnan1ivaasy

Tnssnudosnsaisyuumsraununisiiuinisiiuse (Train Service Planning) 1
e suuzthsruunsurumsliuimsAusauinmssaliuisssmealne Weflaewaun
wazas1wnsyu afesnmlunisuimsavlussuusaly Fadussuuauuieuiiddnyues
Useinet lddduanustups ensyaemuadyludiuivislng defiansanauamih
v9sEUUINE I Iessmalnelasiavidos suiisuiuussimaieutniluniy
LRy

nMsadessuumIMarunsiiuinsiAusady aslnasmuanisinisesiu
Jlapansiitolildusyaninmaean lidazludrsnaiidshunas st wiolutieam
uazlamatungnsing q iteanilgmmsssesduduavaivaunm@iniigeiuundlngans
Tasfimanissalmesnsldfunadsslemigaanlnedeniwennsiosiian iunsdnuviuas
el dunseenwandudemaiothulduitgm

writaiitnluFesnsdiduredeyannmssalnuialssinalneios Selafanusalsf
Foyaiufdale Mlkddliaunsodniiseianndeyaiiflogunldads q suudadosmsldgs
mindunsdnuddfulsantadoas 4 edheiisunegafuriudaludu uilign
wisnanglulandumedilnla

5.2 Uymuazauassavaan1sniiulaseeu
v [ P = ad
5.2.1 way}aﬁ'lwmmn%gawauumu
3 ﬁmﬁlaﬂ’l‘ifmmﬂ‘ﬁ'ﬁ)u‘jaﬁawﬁ%uﬁtﬂuﬁawuwmmamsrﬁﬁau% warldans
Wesas 9 elildnaansnanauislunisdnnisianizaniunisaingm 9 Wt
- esnnidudoyan mock warauuAuu ilinsideyaluiinsievdald
asallgleass o w v
1 d v =Y 7 L o=
5.2.2 unasniungnededoyadliiiesne
- unaeyansaunanumdnnisdilignunsvarennatulussulail vinlwla
annsaiifaiessuigestunsAimuass 9 1nsvuusalwludssmedu q
P .
5.2.3 52UUNaI9TULIAAaIY Service Type
- Tussuufiadiiuundessesiunate Service Type luvnisiundaiundoyasy
= o . a v a o v v v o w
NAGaN195095U Service Type Litgedaiien Jedadldiianlunisasne Backend Mifias
sassulauntu Ineldinandeluiudiutann

5.3 WUINNNITRAILLATIU
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5.3.1 ﬁagaﬁlﬁmmnﬁaa&aﬁauuaﬁu

- 751Lﬂué)’aaﬂizmumuﬁ’umsinlml,ﬁqﬂizmﬂimmﬁa’tﬁlﬁ'ﬂﬁmﬂaﬁa

: w‘\iauwi*a’faagaﬁauuﬁfummmMﬁauﬁnlﬁ' Faldfitgyanndnmndeld sy
foyafiwiaannmisey
5.3.2 unasiundnededoyadslaiiiivswe

- Uszanunuiumbeausiig 9 Tusasemalfnniy
5.3.3 Myuageiunealagdnludf

Tunurfinmsadrausu Special Plan fapsfaensendeyavesiaimeiony

wmidlumstanlusuanetaiimsinddoyaiFesiungafivausing q dWiluiiely
Lifudenandensuudiideddnuluiuiiunreiy
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Train Service Planning

Burasakorn Sabyeying and Phawin Khongkhasawan
Advisor: Asst.Prof. Mayuree Lertwatechakul

Train Service Planning system is developed to provide facilities for [ran Rervios PRy

creating efficient train service plan that meets the passenger . :
AR Infrastruct Statisti Planning
demand under the limitation of the train system resources such as L s ( ‘“ = I i
trainsets and the railway infrastructure. | Train | staton | Ticket

The system can be used in 2 modes: In the first mode, user inputs
train service plans into the database manually. The system could 1 » n i e gk O
evaluate a train service plan how it could satisfy the expected =™ - = -
demand. | - v i
In the second mode, the system could operate an appropriate plan | mm
automatically corresponding to the passenger demand trend.

22\ 67N F
dpwogscton b el P (2

Railway system is the most important transportation system that |

effects to a country development in order to raise the Economic |

systems especially for the rural area. The railway system in ‘
|
.

Thailand is undeveloped for a long time, especially when compared
to neighboring countries in Asia.\

Recently, Thai government made a strong decision fo invest in
railway system development. Thus, we develop the Train Service
Planning System as a facility for train operator to making a train
service plan more easier and efficiently. We also hope that this
system could raise up our country living to our national people.

This project could bring the very first step to improve our national railway
transportation level in country to be better as the nowadays technology

w could do. The system is made to predict the future plan for supporting
the passenger demand trend under the limitation of resources.

Furthermore, we hope this system will be mare accurate in prediction if

the system could receive large amount of real data input.
django
p HEROKU

duspas,

[1] Huiling FU, Lei NIE, Hac YANG, Feng ZHAO. Study on the
m ;- Dynamic Relationship between Passenger Flow and Train
PostgreSQL Service Plan for Intercity Railway Lines. Service Operations and
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4 4 hitp:/fieeexplore.ieee.org/document/4686628/
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AMANUIN U
A20879 N15ANAIN1ET Python

AsAARINIY Python
1. @a Terminal Wiiafnsa Homebrew atelunisasniw Python
wazRuEd el
ruby -e "$(curl -fsSL
https://raw.githubusercontent.com/Homebrew/install/master/install)"

@ [Term Shell Edit View Profiles Toolbelt Window Help
(=] [ ] lqu\' -g (ruby)

-+ senior_project

This script will install:

JUN @1 Jiesumds curl
2. @nga Python L1e39u 3 AeR1&s brew install python3

senior_project develop) X brew install python3
Updating Homebrew. ..

2514 Python3

wnUUIA303iin15ae Python 2 14ud lesumddnearsaziBunislday Python2
duwosnimes

1) python

lunsgimndaanisld Python3 Bumesnsines
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2) python3

@ iTerm Shell Edit View Profiles Toolbelt Window Help
o0 @

= senior_project evelop) X python

Python 2.7.11 (default, Dec 26 2015, 17:47:15)

[GCC 4.2.1 Compatible Apple LLWM 7.0.2 (clang-70@.1.81)] on darwin
Type "help", "copyright", “"credits" or "license" for more information.

>>> exit()

=% senior_project relop) X python3
Python 3.6.0 (default, Dec 24 2016, 08:01:42)
[GCC 4.2.1 Compatible Apple LLWM 8.0.0 (clang-800.0.42.1)] on darwin
Type “"help", "copyright", “"credits" or "license" for more information.
>>> exit()

gﬂﬁ 9.3 {laidn python bash HUAE python uag python3

lnglun1sn1ailvan Homebrew 9zfnsa Pip T9isae 1Helun1s@nds Django woly
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AAKNUIN A
A29819 N13AAAININLASA Django

N1sAAANTULISA Django

'
[y

1. Uaiuled https://www.djangoproject.com/download/ Lﬁavﬁﬂna%%ué?qm
U

C (0 @ Secure https://www.djangoproject.com/downioad) T OO @ c ] @ @
.
djang’o OVERVIEW DOCUMENTATION NEWS COMMUNITY CODE ABOUT W DONATE
Download
How to get Django Support Django!
Django is available open-source under the BSD license. We recommend using the latest VisRhny Dhie corated 1
Viadislav Kin donated 10 the
version of Python 3, but you can also use Python 2.7. See the FAQ for the Python versions * SoftwaleFoudation 1o s
development. Donate today

supported by each version of Django, Here's how to get it:

" ! 4 For the i i
Option 1: Get the latest official version o gt

The latest official version is 1.10.6. Read the 1.10.6 release notes, then install it with pip: + Latestrelease Django-1.10.61argz
Checksums: Diango-1.10.6 chacksum. ix

Release notes: Online documentation
fiogins i Libisege 1400 b « Preview release: Diango-1.11r¢1.1ar.gz
Checksums. Django-1.11re1.checksum.ixt
Release notes Qnline documentation
Option 2: Get the release candidate for 1.11
Which version is better?
As part of the Django 1.11 development process, Django 1.11rcl is available. This release is
only for users who want to try the new version and help identify remaining bugs before WL B —
the 1.11 release. Please read the 1.11 release notes before using this package qood about keeping the code stable. Thus, using the

3‘1]171‘ A.1 iuled Djangoproject

2. Un Terminal AuuNua25UAE pip install Django

- senior_project X pip install django

Requirement already satisfied: django in /usr/local/lib/python2.7/site-packages
senior_project X I

O
o

@9 pip install Django

[

87U

o - o
31]1!1 A.2 Lasumn
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ATANUIAN 3
f9879 NISANAY Git Wag GitHub

N1SARAY Git
1. Wwiuled https://eit-scm.com/downloads tieadna1iyilvan

© 9> ¢ 0 [& Secue fitpsilgit-semcomidownioads “o0en W.o0E R
.
®glt --local-branching-on-the-cheap Q
About
Documentation DOWIlloadS
Blog Latest source Release
Downloads = 2.,12.2
CUT Clients ® Macosx ag Windows (2017-03-24)
e A Linux 2" Solaris Downloads for Mac
Community

Older releases are available and the Git source

repository is on GitHub.

GUI Clients Logos
Git comes with built-in GUI tools (git-gui, Various Git logos in PNG (bitmap) and EPS
gitk), but there are several third-party tools for (vector) formats are available for nse in
users looking for a platform-specific online and print projects.
experience.

View Logos —+

View GUI Clients -

Git via Git
1f you already have Git installed, you can get the latest development version via Git itself:

git clone htip /github.com/qgitigit

You can also always browse the current contents of the git repository using the web interface.

= AN &
JUT .1 3ulesl git-scm.com

N1SANAY GitHub
1. 1Walusunsy Terminal Tu warRuWAId4 git config —global user.name "o
user" 1lULA eUBNINET 9 user Inuves GitHub 52uf4 git config —-global

user.email "gosiua"

= senior_project / X git config --global user.name “mesodiar”
= senior_project X git config --global user.email "mils@prontomarketing.com"
=» senior_project X I

2/

suvuesTyTelduuaz Suad

o]
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AMARNUTIN

A98149 N15AAAY Docker
N15AnA9 Docker

1. wduled https://docs.docker.com/engine/installation/ wayviianaUdlvianiias

JUAMLIEWLA OS Al

IS C (v @ Secure hitps://docs.docker.com/engine/installation/ PO NON WO W ® R

Product Manuals

Get Docker " Install Docker

, Install Docker
R "
PR Docker variants
Docker EE f fows Server Docker is available in multiple variants Platform suppant matrix
DocRer foi i 4 * Docker Enterprise Edition (Docker EE) is designed for enterprise development and IT Firiee el

teams who build, ship, and run business critical applications in production at scale. Docker Cloud
xcker for AW - Docker EE isintegrated, certified, and supported to provide enterprises with the most Get started
secure container platform in the industry te modernize all applications. For more

Docker for Agure -
information about Docker EE, including purchasing options, see Docker Enterprise
Docker Toolbox (Legacy) - Edition.
Docker Release Notes * Docker Community Edition (Docker CE) is ideal for developers and small teams looking to
get started with Docker and experimenting with container-based apps. Docker CE is
Get Started .
& Startec available on many platforms, from desktop to cloud to server. Docker CE is available for
User Guidd & macOS and Windows and provides a native experience to help you focus on learning
Docker. You can build and share containers and automate the development pipeline all
Admin Guide - from a single environment
Troubleshoot Docker Engine A Docker CE gives you the option to run stable or edge builds.
o Stable builds are released once per quarter
Manage® sviarm » o Edge builds are released once per manth
Secure Engine - For more information about Docker CE, see Docker Community Edition

* Docker Cloud is a platferm run by Docker which allows you to deploy your application

=
JUN 2.1 Jules docs.docker.com

2. fuidandn Docker.dme Lilefinda Aanan docker.app lUg Applications folder

Docker.app Applications

‘J 73 & 1 l‘-'il
5UM 9.2 UU MacOS wwantisnaieliainlapauaindeluy
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3. fuidandn docker.app lu Applications folder Wi{e start docker

v B ® ® 0 @

VirtualBox Chrome A...Launcher lock The Unarchiver Polarr Ph...ditor Lite uTorrent

= ® B s

Adobe Cr...8 (Other) » 2 CleanMyMac 2 Postman Microsoft PowerPoint Microsoft Word

< o
UN 2.3 ‘LE]?]’QUIU‘ELLﬂ‘iﬁJUuLﬂ'i’Q\‘I

U

4. azillaneuuannuuy status bar F19uAoUBNIN Docker Mdssuagniold

::‘ @ @N *D 5 L] 1; Tﬂo%@yj. =

o T T TR N W Pl S -

P
JUN 2.4 lapeulusunsuuu status bar

5. lunsaifnnsnsausnaglisuiomnumusuiudaiiavenimmiivand§aud,

® Docker is now up and running!

Open your favorite terminal and start
typing Docker commands.

$ docker info

&

Click on the whale in your menu bar to
access repos, swarms, settings,
documentation and more.

Discover Docker Cloud Services

Deploy, register and manage your
sSwarms.,

S

Q‘ Automate build and test pipelines
for any of your repos.

q Collaborate as a team across repos,
*®*  builds, and Swarms.

W send usage statistics, check your

sUN 9.5 waawsuani1 Docker AUlvaALaSILAD
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6. aanlemauuanviiegsivazideauaziiiondus nsemdnd About Docker Lite

Budunlannilnanoiduaignuiudy

|

L 2

@ Docker is running Restart

About Docker

Preferences... a8, |
Check for Updates... '
A orangesnap 2
Repositories >
Create Repositories... i
Swarms >
Create Swarm... _
Documentation '
Kitematic F
Diagnose and Feedback... :
Quit Docker

e o o e e

<
JUN 2.6 wa

o

W

T T W P W W

5UPN31 Docker Adesu

#Q |
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AMARNUIN R
A29E19 N13ANAY PostgreSQL U Docker

N13AAGAY PostgresSQL U Docker
1. Tun1sfeda PostgreSQLUY Docker lunsalfiladla@infssiu Docker image 210
Docker Hub 9z#93a319lWa Dockerfile AaelAnsaluludl

FROM ubuntu

stgresol k tg vecify the 1
ld be t € pastgresqlaorg/ medda/keys /Al 1CF8 . as¢

] keyvas https: X
RUN apt-key adv —keyserver hkp://p8@.pool.sks-keyservers.net:8@ --recv-keys B97BOAFCAA1A47F@44F244A07FCCTDA6ACCCACFS

\dd Post
9.3

RUN echo "deb http://apt.postgresql.org/pub/repos/apt/ precise-pgdg main" > fetc/apt/sources.list.d/pgdg. list

properties Saftware=proper ties mmon nd Postqr L 9.3

¥ Yo

£ th by prefixing éach ay get st e wditt EBIAN_FRONTEND= interact ive
RUN apt-get update && apt-get install -y python-software-properties software-properties-common postgresql-9.3 postgresq
¢ Note: The fictal Bebian and Ubuntu 10858y aitically apt-get. cleat

#art ear! ipt

# Run the reast of the commands as t poStares € eated

USER postgres

Creaté a PostqreSOL rol wame o W ker Wit docke 50 1 password and
then ereat database dOoCKe r
# Note: he e use ’ ) ruflce
il lo fé

™ I'tiple Tines.

& 1 ne RUN ind to span mu
RUN /etc/init.d/postgresql start &8\
psql —command "CREATE USER docker WITH SUPERUSER PASSWORD 'docker';" &E\

createdb =0 docker docker

¥ Adiu Post esSa onfiguration. o 't} remote ecti
RUN echo "host all all 0.0.0.0/0 md5" >> /etc/postgresql/9.3/main/pg_hba.conf
And add t fresses t DOStGIe

ada rsten_ csse Crpostqre
RUN echo "listen_addresses="'x'"

>> fetc/postgresql/9.3/main/postgresql.conf

€a0L ¢

EXPOSE 5432

3t 3ba

VOLUME ["/etc/postgresql™, "/var/log/postgresql”, "/var/lib/postgresql®]

run w I

€MD ["/usr/lib/postgresql/9.3/bin/postgres™, "-D", “/var/lib/postgresql/9.3/main", "-c", "config_file=/etc/postgresql/9

gﬂﬁ 2.1 W& Dockerfile Tun15@319 Docker ¥09 PostgreSQL
GRNGNEN https://docs.docker.com/engine/examples/postgresql_service/#installing-
posteresql-on-docker)

2. @319 image 910 Dockerfile 7ea5190uIN Arafda

docker build -t eg_postgresql .
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3. 35U PostereSQL server container

docker run --rm -P --name pg_test eg_postgresgl

n917euneluds Container
nsdeursumuveisuduiiesdeadlmdslumsidousoluss port 84 container 7
gndas furAs
docker run --rm -t -i --link pg_test:pg eg posteresqgl bash
posteres@7ef98b1b7243:/$ psql -h SPG_PORT 5432 TCP_ADDR -p
$PG_PORT_5432 TCP_PORT -d docker -U docker --password

n1svauludaaIas Host
\afney postgresgl-client a2 AeenadounIsieudaluds port v81AT DY host

2849 docker A7e

$ docker ps
CONTAINER 1D IMAGE COMMAND CREATED STATUS PORTS
5e24362f27f6 eg_postgresql:latest  fusr/lib/postgresql/ About an hour ago Up About an hour 0.0.0.0:49153

$ psql -h localhost -p 49153 -d docker -U docker ——password

o 1o W o | Y s i [ i
3UT 2.2 @nTidsiu Container alsegthawasnadeunisifousalus port 1A389 host

(91984ln0 https://docs.docker.com/engine/examples/postgresgl_service/#installing-
postgresqgl-on-docker)
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N158519A AU

v

\ilo authenticate uagil docker =# ud fAausoasgudoyalsviug

psql (9.3.1)
Type "help" for help.

$ docker=# CREATE TABLE cities (
docker(# name varchar(8@),
docker(# location point
docker(# );

CREATE TABLE

$ docker=# INSERT INTO cities VALUES {('San Francisco', '(-194.08, 53.0)');
INSERT @ 1
$ docker=# select * from cities;

name | location

San Francisco | (-194,53)
(1 row)

g‘Uﬁ 2.3 Aduield Postgresql
GREGRGE https://docs.docker.com/engine/examples/postgresql service/#installing-
postgresgl-on-docker)
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ANAKNUIN Y
A29879 N1SAANILWTNLISA Bulma

nsAanansuIsa Bulma
1. €1 http//bulma.io/ warfnnalaelymids npm install bulma

€« C 00 @ bumaio v DO o BoQow :
& BULMA O W  Home Documentaton Blog | W Tweet
Bulma
A modern CSS framework based on Flexbex
npm install bulma
Qstar 14,038 () Fork

d (3 a g
UM 9.1 ulasvennsuidsa Bulma

2. neanuluaniefns library 909 bulma Ingazihlwanluanunlulilu path Weadu
lUsian



<>

| Favorites
(E All My Files
& iCloud Drive

] Skeleton-2.0.4...

@ AirDrop

#; Applications
Desktop

3 Documents

0 Downloads

@ Creative Cloud...

Devices
@ Remote Disc

A eitz10aM...
[ 6it 2101 M...

8 /Users/mesodiar/Downloads/bulma-0.4.0

.editorconfig

CHANGELOG.md

README.md

3
U

U

=
Y

£~

.github

css

.gitignore

bower.json

docs LICENSE

9.2 Wanlaainnisiuan

B Macintosh HD > B Users > 4 mesodiar > 8 Downloads > 8 bulma-0.4.0
< ai g NN F i SR e &

bulma.sass

package.json

12
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AMANUIN Y

A29814 N15ANAY Chart.js
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Wadules http//www.chartjs.org/docs/#getting-started-installation  waza171
Inam Chart,js KUAES npm install chart.js —save

Getting started

Chart Configuration
C

T 7

Legend

T [

€« C O @ www.ehartjs.org/docs/#gelting-started-installation

.9 Chart.js

Getting started

Download Chart.js

You car down/oad the lalesl verssonof Chart it Gi just use these
repository. you must run galp build to generate the 'dist files. Chartjs no longe
alternative oplign 10 downloading therepo (s strongly advised

Installation

npm

npm install chart.js --save

sUil @.1 sUanLIulest Chartjs

C

" @00 W .

GLN inks, If you download or clone the

omes with prebuilt release versions, so an





