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ABSTRACT

Train Operation System Simulator is a software that simulates the working
environment and signaling system of the high-speed railway system. The software is
developed with an objective for using as a teaching and training facility. The software
can read the data of a railway system infrastructure including stations, tracks, switches
and signals then show the railway infrastructure in form of graphics objects. User may
investigate the operation of the railway system by selecting a timetable, setting the
beginning time of the simulator and starting the simulator in the automatic controlling
mode. The simulator will show how a route is set and what is the sequence of
interlocking occurred within the system, user can see which switches are set and locked
in normal position, and which are set and locked in reversed position. Sequence of
signaling events will be shown synchronized to track occupation represented by yellow
color of a track section. The user may practice train dispatching skill by running
simulator in practicing mode and then set a route for any coming train, user must set
the position of all necessary switches and control the signals in order to control the
train movement correctly. All operation of a user will be recorded and the result of
the train operation will be shown in form of the differentiate between the original train

timetable and the practicing one and remarks of all wrong operation that occurred by
the user.
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Gauge (mm) Useine
Broad gauge
a) 1676 India, Pakistan Ceylon, Brazil, Argentina
b) 1670 Spain, Portugal
c) 1600 Ireland, South Australia
d) 1524 Russia, Finland

Standard gauge

a) 1435 USA, Canada, Turkey, Persia China, Egypt, Australia, many parts of
Europe, Thailand

Meter gauge

a) 1067 South Africa, Japan, Australia, New Zealand
b) 1000 India, France, Switzerland Argentina, Thailand
c) 915 Ireland

Other
a) 762 India, Britain

b) 610 India, South Africa




2.3 syuupnaindggusaln

fie szuunaln dognali viessuuseuiiuned Aldlunsiuruiusadioundslvins
nunioautusalvanunsansivanimdunisdnmiin Savediannsaldimunfionisnis
Lﬂﬁauﬁ'uaxisEJxna'ﬂumiLﬁmaﬁagjwwm'mLﬁmﬁ’u suilUfanmsduasusdnge Tne
maviuvesgunsalane 4 lussuvazgnesnuuuliviniuduiusiu negauszasrvdnaes
syvuanaiidyausalnffe Wuedeadeldlumsmuaunisifusouasifiueudasn e
Tfusruuudmiesaiues

‘wﬁ'ﬂnwmammumm”ﬁﬁ’q;zymﬁgmwLmﬁa%ﬂ sziinsudimesalwesndunau q
Fausaznouridaauimiudeni aeuduyin vdnmsiusaliwuulandoie urazneu
seflvurusalifisuniiewvinu wasdedszezvh s meiiauiuniewinauause
vgavvrusaldviulunsdifaziing iRmniRatu

231 ssuusaiRdggalulssinalne
nsponLUUaRdululsEvAalye azesnkuulagdflsteniulasnsey Ay
andurasiiuil nalds anmang arumwiuta sy kazsuUszna lnewdseenldiu
3 53UUAD dgygvnadan dynadlvd uasdmanudunu
2.3.1.1 dgygraumnaian Whuszuueafdyanauuussiy wislmauaeniug
13 viinAp

o
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23113 Ussuanahen wdeudyaramedadnunly
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23121 ssutlnFasail Ao svuuiildlu 2 & de \Ten uazuas
azdiviauuulel 2 a9 38 3 ane Wluduneiisdede
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2.3.1.3 dygrudaun fe dunadiuaasivesdugadall Wlunsdidy
nalmsliatunsousarudyginduntnlussezlnanin 1 Alawnes wis
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23131  dggralwEsaduduiuey danuvuiein duniud
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23132 dygralWiFsadunuiveunzniu Saununedi
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23133  Agaadwdesduuundes wmneanudn fygyiudm
WARIVINOUEA

W al [y 1 ]
2.4 “ﬂﬂﬂ'l'ilﬂﬂ'lﬂ"l.ﬁﬁU:’:“’\Qiﬂﬂ'ﬂ\i'ﬂuquﬁﬂ‘lﬂ

fsalvlissuuienitufiaunsedsaufuszuuiy 7 wagissuluuuesauuldiud
fouuy Tramway Feilanusidadnogi 70 km/h i1adluailiesas3sldud 25 km/h iy
drusalruuudu q devisluumanaisminssuuiu fnnsldanusilumsdagaililsl
ansavensaselusyevaiunt iliiingtRmnldas qauszasdvdnAeazsjadiuluiisy
auUaenfuBvitvodsiuininided udlumsufuRliaunsavheshaduld iosnau
Fean1siuanauaranEdEa Inavisuesliuinis duluiadudesinduiiden
SpeEWTunzasl

24.1  m3shwsgezvinalagld Relative Braking Distance
Wuitiusregreseninaviusaln (Headway) WuANUsI9iue 588 2iUTNTIUUIY
salWiRsmufusnsussosiionnuUaeasy (Overlap) legszgzlusniupasvessallay
Sanuduiusiu feguiuui il sadusaivuudlosansfemuiiuinian udll
Uaonsie memﬂmmmwfi’lLﬁwqﬂﬂxﬁuﬁmﬁmmmﬁmmﬂmiaﬂm q Annudivildsalu
UM nganoulUAesEEiusnIaInues (D; m.) ardwaliuiusnfiomuinisvezsiusnlsl
Weane Fevilianunsavuiusauuudtamile Seldmnzanfiasdnnldase

Train2 =it Trainl

4t Dy >
|overlao |
-‘—r =|=r Train 1Llength —

A
&

J ] 1 4 " . .
UN 2.1 srEeNINIErINUIuInlaeld Relative Braking Distance



242 mM3snwnszeevielagld Fixed Block

Wun1sfnweszesialaonisuladumenisiiusasaniludiu q wieldunou
(Block) Tnsluusasneuasiisallfifissvuiudien svogisvassalnvuinle 4 Aanufiean
fiu (d) i iUsEeziusNgedn (D2 may YDISOVUIUNS T IAUANMLETIVDIPOU (D poc) T9
aamwawamlwsumwmiwnmw%mammﬂaamﬂa (Overlap)IﬂElﬁ]”lm’;mUi 8y
IUSNTBIETUIATH AeTidamsiuia mau’tmmmmwmmaummaamauu SOUVUIUNES
lamzum’mmLml@ﬂm'mfoumaqmmimmﬂiﬂ’l‘mqmlﬂﬂaumumnwmmauwmmmmwm
¢ lun3l978uuy Fixed Block windeansiisnasaislalnamuldunniulaediinnng
Uaends Asududpsufuneunsunislidunndy wiohadnaasuusslinniy

.l___
|

Y
/

Train2

'
1
I D e D

=3 Ti

Overlap
-

31Jﬁ 2.2 SYoevinssEn LS olaaly Fixed Block

243 msinwssesvnalagld Absolute Braking Distance

M5 ISEEEMALUUE sresmissnuuILsalNesyfUSEBSUSN UR ST AU
Smumdisaniusyes Overlap afeuhsnvuuwihorogn o sivdstegiulsiui 359
Duisiafiasluwivesnisinwssapinvassolwlidosiign uazsinsaen e Tngofoanu
Wuaipvounaluladnisvinnuesssuudigaiing (Radio-Based Train Control) Tullagliu
ylFssuvifznansuiiiunaspuresruuoridyyudmivsalwludiowioly
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(=R
A,

Train2 Trainl

|
|

i
i
'
L
¥
i
]

= & Qverla
< B e > 4——E———P

]
|
i
i
i
i
]
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244  AIANIATEESMRIIVIRILIUTALN
msfmnuszeziiszrihaviuaidudsiiu Weminluszuusg solifisdie

Wwenduarwnuiuly Jwswihldsaladlndnulalussesiivasnde edesiulunsdliinin
Wigantdy savuuvdasdemenlanaunzyusavuiudioni FanAdesseevinaduysel

-

seviavuausalil sgmnefeszeziaaniauiusaliiilaniumds feszesvnevuiusovuiy
Hamhdfdunadeud msfagiinngimnssgisssrinauuitosiian Sududemsu
nalunsmevausswamtinausoliargUnsal warssernailddmiunisusnue sy
saliiismumdaannanusile q Anuounseiswuiusangn Jeanusuandleifaguil 2.4

< Taw >
L T :
Tre o e 1 = |
i g . g T ———

e R a8 2 SR 2a v
Direction of travel - /7 7 ; -

; > \\‘\ : < :

Train2 'S | Stopping point S s
\ 7 o \\ //
& -\"“-‘.\ 3 /
Lsiock ) Lelock W Latock + Lrrain

T e
Eﬂﬁ 2.4 Headways & Deceleration Curve of Trains

Tae

Ser  PD iws‘maLU'ﬁﬂ%ﬁﬂlWﬁmﬂm%ﬁqa (m)
Lran  AB ANNET890UUsAM (M)

& o o P ol v @ o o
Lray 7B 5888Ns0invvanmitaaeunldlandiainaenianiil (m)
Leock D ANNE0d Block (m)

v flo AuLSigeaRYesuuIusaln (m/sec)
A Ao AnuLsaassalil (m/secd
iy A9 ANUNUIURIsALN (m/sec?)

T, A Latlunswsnsalwaunes (sec)

Tee A0 nanlumsmovaussesminnudusauasgunsaifiiieadas (sec)
Tow A IA19ORS0TA0TT (sec)

Tew A8 LIA15¥RINTUIUSD (headway) (sec)

91n5UT 2.4 WidFunansalwvuruusn drluvaeifiarsudunsudsaluyuiuusn
WWABUNLUINANTTSINAINEIVEIVUIUSAISNANAY (L1ray + Lrran) FEAUNTOAIUIELIAN
Tdlunsindeunidnanld lngenfeannuianaunsidndiiugiu fie



s=u+at
V2= u? + 2as

1
s=ut+—at

=Y

< A oo = Y
LllE]i3ElSV]WQ!LUﬂW‘iLﬂaE]UVIVIWﬁ]’W‘im’WP\@ (Ltray + Lrain) $9UU

B 2(LrravtLrrain)
Trav —
g
AUINSZEMIUSALALAE
0=u-at
u
e
a
U hil u 2
550§ O~
& —al)
() = 5a)?
a 2 a
wle
RS
:fe=fAvia
2a

wsaildatavAnuEnduniau km/h azla

u
1 m/s = (—) km/h
3.6

8
o e

UUTLELLUSN AR

(32)?

5= Alaluns

2a

LALUSNAD

V o o
Tp = — WM
et

(v gj 1 t:l'ﬂ-f dl i @ =
PIUUTEHZLIANTEWINTUIUTONUBENEA (Minimum Headway ) A

Tuw min = Tre + To + Tow + Trray

11
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2.5 8nsdedygafirudusaln

=N

dyeeusalvluszazusnaniuasd 2 anuvunawiniy fAesygaliauduinvuIusg

L]

diluihmih wieuenduihvuiusesuludhamdh Bamsdedygradianidauausaly
ludssimmanigonsnilugaiuusndslignuen (Ball Signal) mFniuemiuvaneinnasiuly
LLé’atﬂﬂL%aﬂ%’n%ulﬂuﬁqaLﬁa’lﬁwﬁﬂmum%’malﬂmmmuaaLﬁulﬁt.wﬂﬂa WazaINT0
muaurUrusalWlumudvesgnueanuiinnasaamneiull winneuduihauiusali
mﬁaq@ﬁmm,ﬁuLgﬁaua&IﬂLﬁuQﬂuaa szfemgavuIusawms s dudygi v nsds
ﬁmmwmﬁaaqnuaamﬁ;&ﬂL%@ﬂIﬂd%ﬁlﬂﬁﬁ@& Fudusuuuuvesdyaaln ﬁ’uﬁaﬁamauﬁﬁ
Uaenfeiiaunndos vnsanud windudaudeniiyngnueanin audusaliiusnudiues
Ll eRemenruiug miaaﬂLLUUé‘fQ@WSﬂIﬂﬁﬂaamﬁ’mﬁ'amw%aﬂLﬂuﬁugﬂuﬁﬁﬂﬁ@
lunisepnuuusruvaalfdygadmiumuaunsiveuiuse iadelviaie dn1swan
3%ﬂwsﬁaﬁmmwmlﬂé’\ﬁﬂwﬁ’uﬁ'u@ﬁ’mfgmqnuaa dunaunneUan (Semaphore Signal) wag
dryayneud (Color Light Signal) aaasiy ﬁ}uﬁwu’xmﬁqﬁmuﬁywmmuﬁﬁuaﬁaﬁqmﬁuﬁﬁa Taidl
Fyaautnamna ﬁafuﬁaﬁﬁaqﬁwﬁaaqLauaﬁﬁammﬂaamﬁmﬁaLﬁﬂmmunwiaa laian3uiin
NUYErIogUnIniin ATindIa e ssuutasafaiaunniesdauiiugues
STUVDAIRF R0

MTA 2.2 FeEadyaaniian g

Ball Signal Semaphore Signal Color Light Signal

2.5.1 Feyeyreulnd
dadrinvasdyyinlaiie azdfosfanmindyauiiussuluszoz iy 350 wes
mnAnduiusseziaginbildaing1iuinnin 1500 was wazvinlialiaudouls fadanali

s

Fuaravsvamdeu Tnedanunnedinnasfufedyyiuaguinie Kaniwuusasiu
é’fy,zy,mmqﬂaﬁalﬂmm:ﬁvﬂiﬂﬁﬂumuiﬂﬁmmm3ﬁmmﬁ’aqd
IuﬂﬂqﬁuialwlwEJé’J’am“L%'é’fgmﬂmqumai'wmummﬁaqmﬂ‘mmﬂﬁﬁ’mm Tuwnied
anuasaliflutiogtued 90-120 kv waziiszoziusnagil 700 - 1000 was Fsdedilyl
Uaendiy uainussmalneluag ﬁgﬁmam%aéuuﬁm'}‘ULﬂumm'im,ﬁaimﬁ’ﬁﬁwmﬂizmﬂ

111 60-70% sepgnsuaviuaglnandnusswdlutauglsu g
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tanvasdynnulndrs aunsndaressuulddenndaifennu LA TEEEIUIATDS
guusn wasdeddoilududu 9 SntuluduanulasadvlunisinwSeumadmnseenves
anilsaln awsolduflvanufianatavesay msgssuulilEdussuuiiimsnsnasunuy
Snlul® wardyguliddiannddyyraliuiauduldlnadneie
srvviganalidiinsiasslunsUseaivimndynandluszes 1000 wes
Tnefiszaziusniinnnunia 120 kmv/h dasdiszerlalAu 700 was drusyoziusnuosuuausad
A udieaiuldiin 1000 was msMsdanalidiuuivildifemulasadefoimide
woaiudugudnaiy wsinautusalBehudyanadeufawnsansuindygnaniy

q (Wudyauinesls

AruuNneEn e —

LIRS,

0

£

4 e =4 = e ::v 1 @ & !
JUR 2.5 dyarauneunasszUulng Raseegviidygandnunnnitszesiun

nsdansdaaalwdlinhdygiaidinsseelng 9 azlinnldnalumsfinnige uas

AneeudIEuatgas e vdvaulrunrutusalwla Tuns@ivlidsyuunisgeans

[ 7]

8/
=3 o (%)

syrimafuAuUruIuse Autusalenadledumuneuvesdnaduduneudyau
fildenuausnag FldiAngdRivnduldioudasimsinfsvuulndudfin

FuanFanunsasasfulumadiailumsieanuminglaeldlndy 3 3-Aspect)
aaniduiiiy 2 mdlunsdififiuuusonuusuazeniuseildsogiuaniienuaz o
IWddsaunsadranlduannasladniie TnevinnasinuounialWliwieduyiu lneaziSen
Fynaumanin dyanawenmns lunsdifduaiabdaiduilauduiuuiusodmauen
Foamuiifidmualy nsdedyyanuuiifuuuuinanlssmasauglsuiiendt Route
Signaling

2.6 seuudsaiusaln

luﬂﬂiLﬁﬂqﬁ’ﬁma‘lumwuﬁamﬁ’mﬁaﬂﬂ%ﬂﬁm'}u;mm desnsalwivmidnuan
faruszazanuengs uasdusadeavuuusedion SnidusmndTneansuieduisa
10 ssuutiasiusalnfadudedudy

Tugausnisy szuudestusoludslifanududou iesainauisodis uay
meluladdsdnaty sounldinsinuusuupedsedesunnuiwiveanelulad 4
yhlifanuasadondetugnde
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261  syuunanadmiungasal

svuumenadmiungasoln (Mechanical Train Stop) Wussuudenaildlunismgs
salnlodsalvrinlnunavindu (Sienal Pass At Danger ; SPAD) %@Lﬁuixwﬂmﬁﬂuqmmﬁ '
1191 NULUUEE 9 T,mEJm'31?1mé?qqﬂjﬂiﬁﬁﬁﬂlﬁé’mﬁmﬂmlw%umﬁaﬁﬁmmas‘?ﬁaﬁaqé’uﬁuéﬁ’u
aonuglndnyano dedygraduiunnzivrunadusenuieluungszuuiusnvassali ng
szuviRestinmiissinwideudnann Bniisdaio sseTassaruilonduldlflunssunndry
3u 9 vesalWliAnemuideynedngae

d o s
JUN 2.6 N uay 2.6 9 TTUVVNNEEMIUNENTD

262  Feuvdggaufousniulld

svuudannideusalusi (Automatic Warning Syster: AWS) 3slagszuudilder
Tuvszinadangs uasSinslldinauiatiogiiu Bussuuiiddneurnsioulnelgunsaie 2
dauﬁauﬂmﬁn%ﬁmmammsLLﬂLﬁﬁﬂlWﬁﬂ%ﬂwﬁaﬁqm Imaq‘dﬂiaﬁfﬂ5Qﬂﬁm§qﬁauﬁa€1’m@m1w
Sovuausnlwisisaiigunsalfindsed Anvddygimiouluiiesnuiv itouansaniug
vosltamh TnadsnumindulwAmdemiedunsduanafionisf iy Ssputudesnaty
Funsudew nautulidnpsalwazgniusndmluia

4 [ r wa
JUN 2.7 szvudygaufoudnlulia
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263 syuudggaufisuuastoaniusaln

litnsfaungunsaildlumsmenuiwessalaudddunaalad AT
ndfiduansell Tneensyuuii ssuudyanadiounasdeafusolyl (Train Protection
and Warning System: TPWS) laadinan W}ﬂiﬂlw"iwﬁmﬁﬁ’ﬁyﬁyﬂmlwLLmﬁm’r;JL%qqaLﬁuﬂ'j']

naglisaneavthdyealndundls salvazgniusnanidunuudnludd

ol ) - 9
JUN 2.8 szuvdyaiandeunastasiusaly

264 soudygyn

ARCTE VR ATAYETR LT I9C RTITE-) augnuuwenidumnou 9 (Block) neusasmauilany
#1UYIIAUAIINENIVOIVUIUI DAL LIUDENITLEELUINTBIDVIUTALN LAaERoUILS
dyarauiuieldlidsaluinnndt 1 suruiedssfugtfvn luasdineudrmidsooy
doynyruiiunauagagluvin (liuna) Sﬂiw{f’imummswqmﬁauﬁaﬁmmﬁmﬁ Tunsdflid
salnagfluneu dyanandhazedluvnausin (Wil Fesolanusadusassluls

TR R tale

v

e Lrlums iZen ums
TuaNIn 2 T. UL 2 f. TUUSD |
4 3 | 4 >
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User Program Database

qU# 3.1 Block Diagram
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321  dnvasreaUnaiady
syvudiansnsiuvessalwauir g dnvasiiulusunsy Tneiinisuds
sondu 2 dwde

— Front-end azgnldaulned@azidudauaunisiusn Tnendhrunisidnou
senilinSaunisuansAmisatifea q

— Back-end w3sudayafifadldlunmsdnalunissufulsunsuvdanilasy
Arsina q A5 duangldugs back end agvimsuszmnanadoyaia q wazifu
walun1slfauesdlld 1wy nandildlunsiiumsseninand mnudwes
salwluusazang uazvihnsdstoyaluda Front-end Liteuanswadnsily

3.22 Flowchart ¥84N1598dUNN

begin station, train / Enter input agian
and destination &
siation /

False,
Success route reservation num <= Number o
Station

True,
Reserving route

Error Route
Request Route Reservation
Reservation

Unavailable

Unavailable Unavailable

¢ Route 1 “Route 2

Available Avyailable

¥

Check number of station

Route Reservation > Num + 1

* pasaastsununuidunsy

Start Simulator

= ayssadiduviiesnTHu
&iad 162
Endg = aysaasdun o isunisdy
a2 an

al o a
31]71 3.2 Flowchart NMM3998@UNHNITLAUTD
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323 gandlaezunsu (Use Case Diagram)

sitdavuTdsunsu

SYULATUAY
\\ salv

“Banuun
/( . N osald
ENTETIUAR ] - /
: uTa

<includes

F|LINS

<include>
wiusn :

W@anapidume-daiomig )

LT
aveldygann

SYUBIRATSYBLRUBISTUNIRDY

N

sruuani

d o =
7UN 3.3 galnalnesln T uuTIReIN IAUANLAL AUANISAUTE

d = H o Py
M1TNN 3.1 LaPNIgasegn Use Case Diagram S¥UURIEBINGLAUTE

Use Case ID

1

Use Case Name

SLUUIRDINTTAUSE

Actor

Algulusunsy

Description

AlédFoenisiihgnisiausesssusdasinisiiuse Saazdoady
nssmessyuuteou Tnglulusunsuasfouanuduniesaimun
wavruusalilivinnsdsndumnafusaliudSeudosuds uay
flansuansnatiisolweaisasiiuneiaani uasansiauanang
slorvusalwiinnisiaesisaniinnady

Precondition

Aldaaadun1anisiiusn
kT

Postcondition

Normal Flow

1. {léaunsadananisviiauresssuundaainadnduisunis
VISUIRRANTEMGIR

2. swvvaziiuvinsaedasazianmaldumaiuse wisunans
eayiduadoyavesuiusaiimdsinass uansnafisolwldluns
Wunusiazanil

3. 53UUINITINADsaIwEST
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Extension Flow

Case WoiAnmedndadlussninadignissiaes

1. srvuhmandaieulifldidiuinsedudades

2. szuuvimsveaeviiongasalnaunigldasifonidum

3. gymalAsudunansassiasfiagdoslivuiusalaannse
iwuselsaudsanilseluiliivuald

4. sruuyhnTianeulase

Include

AMIDUEUNIUAUTD

ol ol . —
MNTN 3.2 Landneastoen Use Case Diagram SEUUBIMRAGN

Use Case ID

2

Use Case Name

SYUUDNRd I

Actor

Algaulusunsy

Description

AidFosnswdsudynadussuusassannsaiildlasnisadnly
dredygrmiady %aﬁmmwaulﬁﬁgwm 2 4UU Av
- A3 wwansnlivanansedeiuld

- Aumd - salideesnensenudeusneaiRdyay e
wpiAsseisliindevenoalidyyinasatunsaudelivuiusalu
Tivihaalddusnlndeseglusyssfiannsousaiutooidd

GATRTRRIRE

Precondition

Wagldialusunsuszuudnaeanisinusavesuuuso

Postcondition

Wasuanugvesdyaalwiduiung

Normal Flow

syuvagyinnsivasudyainlwiiudi@en Wesvausaesnann
a0l

<l - :
M15NN 3.3 uansswagiden Use Case Diagram sruumiuausaln

Use Case ID

3

Use Case Name

szuumuAnsaby

Actor

AlgulUsun sy

Description

AIYABIN1TAIVANTEUUTDIVUINTALY n30MBIN1SATINEDY
Twauunsing 9 vesrurusall wu s o Jagtu wdumed
gnapslasurusaln 1Wusu

Precondition

1. WagliUalusunsussuudnasanmsiiusavasuiusal
2. dlogldvimsveadumaiusaiieviosuan

Postcondition

Normal Flow

i::‘uuwLLﬁm%’agaﬁ’;wmmawmumlw

1. LLﬁmLﬁu‘W’NﬁQﬂi}m

2. ugnaivuiuse lneenananisumng
3, ugnsdaaiivuiusolndsaniivarems
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4. uamsfoyamuviisuardeyanm Wesnliiudsus

5. wananusveauausald a Jagdu

6. AM150AIVANTUINTA WL WU ATUANAIIILET ATUANINIS
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19199 3.4 LLansseaztan Use Case Diagram 299@UNNLAUTEH

Use Case ID

q

Use Case Name
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M1 3.6 WAAII1BELOBA Use Case Diagram Laonan1fdaunis - Yaiamna

Use Case ID
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Use Case Name
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MINA 3.9 uansTeaziden Use Case Diagram uuauIusaln
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Use Case ID

10

Use Case Name
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324 pandlapzunsy (Class Diagram)

Train

- Train_iD - siring

- Train_Type : siring

- Train_Maxspeed © int
- Track_iD : shring

- Station_iD : string

on

23

Switch Track

- Switch_tD ; sfring
- Switch_Type - string
- Swilch_Reverse | string

Track

11 - Track_Next: string

- Track_ID : string

- Track_Type : siring

- Track_Status : sting
- Track_Length : fioat

0.1

+ gddTrain
+getSiation)

+ geiTrack()

+ changeStaion_iD0
+ changeTrack_1D(}

+ showTrain_ D0

+ showTrain_Type(d

1.2

~ Track_MaxSpeed _ in}
~Track_Next: sting
- Track_Previous - siring

- Track_Previous : string

+ getiack)
+ showSwitch D

1 + showSwitch Detail}

i Station

+ gadTrack(}

+ changeTrack_Status{;
+ showTrack_ID{

+ showTrack_Detail(j

~Station_D : string

- Station_Name : siring
- Station_Type : siring
- Track_ID¥: sting

at

~ Track 102 © siing

: - Train_ID : string
0.1

+ gddStation;
+ geffrackl)

+ showSiation_Name(}

jﬂﬁ 3.4 Aandlaozunsy (Class Diagram)

3.25 Metadata database

-l
M990 3.11 A19195

Field Data Type Index Comment

ID INT (5) PK A1AUVDITN

Track_ID VARCHAR (25) | UK lofva9319 W T1004, SW102

Track Type VARCHAR (5) | NOT NULL | Usgtnnuad4319 1wu T (Normal
Track), SW (Switch Track)

Track Status VARCHAR (25) | NOT NULL | @01u&u99579 Ltu Normal,
Abnormal

Track Length FLOAT NOT NULL | AueMva9Ti

Track_Maxspeed | INT (5) NOT NULL mmﬁ’;@qejaﬁmlﬂmmm
\ndeufiuuselé




AR 3.12 anseatind
Field Data Type Index Comment
ID INT (5) PK ANAUUDIEING
Switch_ID VARCHAR (25) | FK lofvesaing
Switch Type VARCHAR (25) | NOT NULL | Usztavvedaing L4y TopRight,
Topleft, BottomRight,
BottomLeft
Switch Connect | VARCHAR (25) | FK SndiigniTeuseriu 1wy SW102
Feusoiu SW202
A5 3.13 m1ssandsalil
Field Data Type Index Comment
Station_ID INT (10) PK lofvesanil
Station Name | VARCHAR (25) | NOT NULL | #avesaniil
Station Type VARCHAR (25) | NOT NULL " | Usstanassaanil
Track_ID1 VARCHAR (25) | FK 'ﬁ'}qﬁagjﬂisﬁwamﬁ
Track_ID2 VARCHAR (25) | FK sfogusdiand
m19197 3.14 ans1aruausali
Field Data Type Index Comment
Train_ID INT (10) PK lofvasyuiusaln
Train_Type VARCHAR (10). | NOT NULL * | Usztaviuasvuiusalw
Train_Maxspeed. | INT (5) NOT NULL mmﬁ’g&qmawmumlw
Track ID VARCHAR (25) | FK YUUIDINREULIN
Station_ID INT.(10) FK yuausallaenatiiannil

3.26 dnwuzvedlassaindeya

3.2.6.1 ANWMLYDITN

N15a$19399 U945 190ULATLAEN15I38N1ATIATINTDYAING YD ARY

A15°197 3.10 TeeaziSasaauainlafuasmisne NUUAYIINISHENEIRUYD9519bEY
UUKAE T IEUESAI8LaUAsNYRLeRAT1 (Track_ID) Aadegnaingui 3.5

T1006

T2006

zﬂﬁ 3.5 anNWLUDII19
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3.2.6.2 dnwarvedIng
nIEsIngTaEatIvddn v vleuiusN¥YYBI RUANITAS 1 INg Y

9

gatiuazaasdinsivunynlieunevesdinduiasmlagnisiientanaiiatayadnn

grudeyafnisedl 3.11 awnsadunalidnaziivnivesaiadled (Switch_ID) uay

=

andNldoune (Switch_Connect) Fsvivaasuarilazlduananuduiusszninaing
Viadaed 1y adnd SW102 Aduainduuy BottomLeft WWouru adnd SW202 Midu
aIniuuU TopRight Ae3UM 3.6

4 %) = &
gﬂw 3.6 AaNWULUDIATY

3.2.6.3 dnwarYDIAnT
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Fanseft 3.12 Beaondseliifaiirnuduiusiusulaenisadsamiviant iy
WHBEEYSIERITIAD TINAUUILLALI AU AI3UT 3.7

21]1‘71l 3.7 anwzvasanisaly
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3.27 Sequence Diagram
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~[Sm] Actvty Log——

12:30:41 PM
Today : 4/20/2018
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Train Panal x

Train PG1001
Route - Position
BS TO DM 12:29:06 PM

tart Tra

T - B Total Time: 00:00 Speed Ekmihr
On Station: 00:00 Headway: 00:00

Next Time: -
Departure: -
Arrival: 12:29.06 PM @ BS
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Menu

OptionMenu

Add Track Change Status
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£dd Station n

StaionMenu
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! StationlD

Station
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dmiusalngrass (Study and Simulation of Train and Signaling - Simulation for
Train Models). NF99%¥ : @1213AINTTUAITAUNA AIAIVIANTTUARURUADS
AugdmnTsumans antumalulagnsgasunandinummsainnssds.

uila AAwa3. 2560. szuunaiRdgyausaliwazszuumstigidiuAniesal. [Onlinel.
wraelaann: http://manatwisatsri.blogspot.com/2017/07/blog-post_13.html
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4 ébstract

m System S

is a softwarc that simulates the

and The
f The

ions, tracks.
scr may investigate the
automatic control
3 g by running sinwlator in
practicing mode and setting a route for any comuing train, user must set
position of all switches according to the route and then control th
in order to control the train movement €orreetly. All opexation of a uscr
will be recorded and shown in form of frain arrival and departure fime
compared with the original timetableg additional with the remark-of ‘all
wrong operations that occurred by the user.

imetable

n of a railway

ctice train dispatch

Introduction
Since Thai government has signed a comtact 10 develop o high-specd-rail
system with Chine: vernment;“there is an urgent needs 1o increasc the
operator’s worker a ding 1o Thai railway development projects. Thus,
we need the most effective feaching facility as a simulator to explam how
the railway system is operated and also the sinmlitor could be used as a
practicing facility to simulate an existing railway system environment
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—_— At -

This simulator software developed with C#and 1t able to consiruct &
railway system from data kept in @ datibase. Objects represent ribway
clements and train are shown as graphical obiects which user can change
their state only i1t is not violate the ralway system operation rules.

Results ;
et e

wfongiision s’

Thisypraj&t presents the development ofva rgilway system simu
n_can_simulate drain_operation such as route reservation and
process along with train movement, The raif network could casily be
and changed- through th ithin a_database. Pract
resuits s stored as a |

do on his practice:
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JURBUNISARRILUSTUASY Visual Studio

1. amulwan Visual Studio 9nvIuled https://www.visualstudio.com/
2. \@enneituvedlusunsudeasi 3 viln Inefdnvildidonly community 2017 version

What@new in ¥i§tial Studio 2017

Download Visual Studio _ Release Notes) Compare )
Community 2017 %
Professianal 2017

Enterprise 2017

U 2.1 esfuvesiusingy Visual Studio 2017

3. wanaMUlrans Install ke lirany Continue BB LNSRARS

Visual Studio
To leam more about pnvacy, see the Microsoft Privacy Statement:
By continuing,'vou 2gree to the License Terms.

- o o ©
FUN 2.2 Sudndslusunsy
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4. soaulusunsufriaase

Visual Studio

Give us a minute. We'll be done scon...
s et S e e e e e e e eseerayy= R

UM 9.3 Anddlusuny
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5. L&an Package idoanisAnnauieldau

Instaling — Visual Stucho Cominutity 20005 151 (02033

Windom 3 - — 8 ‘ s WA AV > 41 ¥ " summary

1 | I AKET desinop deveiopmem : T ¢ | -

L in gl iioocys P | § BT vk e gl o s ol tHe a Fisval Studio ©
o ) : NET Fram g

! Nodejs development
U8 g

i event.s

¥

| A OtticesSharePoint development

Location

CaProgram Files D ES Mhcrosoft Visual Stud o\ 201 i ommunity

J = ! o o A 5
7Uf 1.4 189N Package uarlugania q dwiudngs
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6. vinnnsiden Universal Widows Platform development

-- Universal Windows Platform development
B Create applications for the Universal Windows Platform with C#,
VB, JavaScript, or optionally C++.

-l =4 o o
UM v.5 189N Platform &113u development
7. 91nduAan? Install WeiTun1sAnAe module vedlUsunsy

installed

4] Visual Studio. Community 2017

Ago@inng MurGs UVRLAISIucho. ERtVFramewds k10015

Apping WaosoftysusiCop Bediad 14
129 w———

\ Cancel
l a o ' A a o
UM 1.6 Andalugad o Ndenld

8. WelUsunsufndslugaiasvauysalliimssannsvnauianes

Reboot required

[ +7] - . afara i YVee [ € ’ 4
Success! One more step to go. Please restant your computer before you start Visual Studio Commuutity

Get troubleshooting tips Restart ] Not now
SRS " —
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JUABUNSARRILUTUATY XAMPP

1. ernllvanlusunsuanniuled https://www.apachefriends.org/download.html
2 Lﬁaﬂrmﬁ’u‘uaﬂﬂ'nmim PNUWIINIIAIL LA

gg XAMPP for Windows 5.5.30 & 5.6.14

Version Checksum Size
cCanfbub ECan AAnars .
5.5.307 PHP 5.5.30 " . md5, shatl Downioad (32 bit) 102 Mb
e . g 2 What's "
5.6.14/ PHRS6 14 Lt o md5 shat Download (32 bit) 104 Mb
71 PHPJT Coming scor ). I the mean time; -ty Binami WAMP for PRPY

Requirements Add-gnas-.[More Downlpads »

Nindows XPer 2003 ate not stipporiet-nl €ah downioad 2 tampatitie Mardon of KAMPP %L ihes

="
{atfofmis hera

oW

zﬂﬁ a.1 LestuvedlUsiunsa XAMPP

3 Washaslusunsy XAMPP

(2] Setup: s ;)‘p'}‘ Wm -

Setup - XAMPP

e

m Welcome {o the XAMPP Setup Wizard,

i

() bitnami
T —

Back | (et ] [cucancd ] |

Ul A.2 AinmalUsunsa XAMPP
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4. dan Component fidaensfinsis lneydavildiien Apache, MySQL, PHP,
phpMyAdmin

| Select Components E t

Select the components you want to install; dear the components you do not want to install, Click
Next when you are ready to continue.

4 [ @ Server r

jﬂﬁ A.3 (8on Component

5. ynsidenlvanes (Path) dwmsudsiulnauas XAMPP

Please, chogse 3 folder to instzll XAMPP

e AL TN —— ]

A = € ar 2/
U7 A4 Fenlnameiiniuteyaves XAMPP



6. RaneuaSeauysal

E Setup

Completing the XAMPP Setup Wizard

Setup has finished instaling XAMPP on your computer.

[} Do you want to start the Control Panel now?

Y ]
U A5 AndalUsunsuEsaauysal

7. Wsunsuwdoulaay

[Z] xaMPP Control Panel v3.2:2 [ Compiled: Nov 12th 2015 ] - O ®
XAMPP Gontrol Panel v3.2.2

Ifodules - g A :

Service  Module PID(s) Port{s) Actions

Apache ‘ nﬁ:{“ =

1hySaL =
FileZils
Hercury
Tomcat
P [main] there will be a security dialogue or thiﬁgs will break! So think ~
PAY [main] about running this application with administrator rights!
M [main] XAMPP Installation Directory: "¢:\xampp\"
WM [main] Checking for prerequisites
W [main] All prerequisites found
1 [main] Initializing Modules

Starting Check-Timer
Control Panel Ready

I‘Uﬁ A.6 LUswnsu XAMPP
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TuRUMIARMIUIUNTUTTUUSR0INTMURNLASAUANIALTH

1. WalUsunsu XAMPP
2. TmdnUuisu (Start) Tuiite Apache uas MySQL

XAMPP Control Panel v3.2.2 [ Compiled: Nov 12th 2015 ]

R

5PV [Apache] . Attempting to start Apache app..
& Pl [Apache] . Status change detected: running
5 PM [mysql] Attempting to start MySQL app...
3 PM [mysql] Status change detected: running

gﬂﬁ a1 Susdslulusinsy XAMPP

4 XAMPP Control Panel v3.2.2
Hodules
Service  Module PID{s) Port{s} Actions
3548 P
Apache 16164 80, 443 Stop Admin.. 1= Config Logs
MySQL 8156 3306 " Admin || Cenfio- | Logs
FileZilla £ Start- | @ adwe— T Config . Logs
Iercury | Start &t;"" E Config Logs
Tomcat | Slﬂft i '* “ : 7?"“':‘9 = L;g_g; =
M [main] All prerequisites found
“M [main] Initiglizing Modules
M [main] Starting Check-Timer
Vi [main] Control Panel Ready

O X
& Config
() Netstat
B Shel

Explorer

¥ Services
& Help

1 Quit
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3. (U Brower Tusnuazdnlud htip://locathost/phpmyadmin/ w‘%‘aﬁﬁﬂﬁﬂm Admin Tu
Wt MySQL

ik toeatnon /127001 gy % R

General settings

- Server: 127.0.0.1 via TCR/IP
« Server type: MaraDB
« Server version: 10.1.28 MariaDB - maniadh.org binary

B Server connaction collation i@: | utiBmbd_unicede o T

Appearance seftings =~ — - : B L~ ser: o ocatont

E‘mo‘ﬁi&

& Theme: | pmahomme *

|« Apacher2.4.29 (Wird2} OpenSSi/10.21 PHP/7.0.11
« Databiase chient version: kbmysql mysaind 5.0.12-dev -
i 20150407 - Sle:

237b207M21ad%8 §

« PHP extension: mysqh @ cud @ mbstring G
version: 7,111

\
L= Verson : 4.7.4, latest stable version: 4.8.1
——] — e Dot
Offictal He
—
c—
Get support

S

il
o2 &

‘Recent

| mrormation_schema

12 mysq|
. performance_schema

= Server connection collation

Appearance settings

& language @ | English

U 1.3 Budunsatigudeys

A ::4' ¥ o o v d‘ = ) Y o v L4 1%
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LY

"k locathost £ 127.00.1 [ phy %

& C | ® localhost/phpmyadmin/server_databases.php?serve

phpMyAdmin
eEe ze

Recent Favorites

—. New

| information_schema
mysql
performance_schema
& phpmyadmin

[ ¢ test

(. 2 train_simulation

#. [ .3 webinfor

|
j perfarm.mcn schema utfd qene:a! d =7 C‘her_k pnwleges

n_simulation” mﬂumaﬂﬂu Create

N C1lSenver: i27.0:8.1

Databases

o Create database @

train_simulation Coliation
Database - Collation Action
information_schema utfd.general o 17 Check privileges

e

s

.a~fs mn < Chack p"

webmfor utf8_unicode @ &3 Chﬂck privilages
otal: 7- .. . latin1_swedish_ci BN

jRoa . L5 e LT S APERRE s Fl

; l &\ Check al/ With selected; g Drop

J Ilﬁ’ ¥
U 1.4 ldTesutaya

}73

6. \feaieguioyaudilinanluitesudeyaiatily

,;gtocamostﬁzmmmh. e *f' (‘i

a3 (D Iocaihostfph ety

phpMyAdmm
fEeNse

Recent™ Fa\{gptgs g

DY o

WY

p New
!+,_k_; information_schema
+1_ i mysql
{#{ 4 performance_schema
R
F 5 phpmyadmm

(%L 1 webinfor

P

-l & o a v [y
UM 4.5 engudeyaiiainell

. Databases [.] SQL (§, Status =’ Useraccounts &} Export [

y
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admin/db_structure php?server=1&db=train_simulation

CHServer: 127.0.0.1 > @ Databasa: gain_simulation

¥ structure [Lf SQL 4 Search [© Query =} Export

J = © QIJ
U .6 FanAds Import

8. vinnsFanlwadde train_simulation.sql wazadniilu GO

Importing inte-th€ datebase "trairl simulation”

File toimport:

File-may be comipressed-{azip, bzip2, 2p) of uncompressed,
A compressed file's name. must endin [format].[compression]. Sxample; .sql.zip.

Browse youl (ompuzer: | . rain, simlation sgl (Max: 2,048KiB)

Youmay alsa draq and ‘drop a file on any page:

Character setof thedfile: ut_1-8 A

partial import:

¥ Allow the interrption of an Importin-case the'seript detects it is clase to the PHP timeout Tim
transactons.)

Skip this number of queries (for,.SQL) starting frem the first one” 10

Other options:
# Enable foreign'key chetks
Format:
sQL v
Format-specific options:

SQL compatibility mode: = NONE L

¥ Do not use AUTO_INCREMENT for zero values

J ° i L3 2/
UM 1.7 dudhlvdgiudeya
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C
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©

Poaa

madiusn leelmdalng setup.exe lulWanas Train_Simulation # a‘LuLLmEzjm (CD)

L]

MName Date modified Type Size

Application Files

o setup.exe

¥ Train_Simulation.application

10 s “5‘-‘1 yT i ]
10. MDA I:U?LL 134 VEHEI‘U:& [Isa! ‘ﬂaﬂqﬂiﬁuﬂ instait

Application Install - Security Warning X
= e \‘
Publisher cannot be verified. o i’
Are you sure you want to install this application? $
Name:

Train_Simulation

From (Hover over the string below to see the full domain):
D:\Project\railKMITL_CSharphrailKMITL_CSharp\publish

Publisher:
Unknown Publisher

lnstaﬂ | | Don't Install

While applications can be useful, they can potentially harm your computer. If you do not trust the
&/ source, do not install this software. More Information...

= a o o a
JUN 4.9 AadalUsinTuszuuaesmsmUANLALULANISIAUTD

11. Wedadslusunsuseusosuan TUsunsuazsladuunlienluld wsalid ilvg shorteut
UM Desktop

Train_ Simulat
Ion

g’dﬁ .10 shortcut apslUsHATY



58

OptonMenu ———

A b 1 7]
E‘U‘n 4.11 nwnaanveslusensy





