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15197 2.1 fuUsilglunisasidaudasiia

dryanwel ALY

i wneavsal

i NLNLLATS

k SfuTsfisnis

u nineLavann i

[ Suuvessaliiuelas |1 = n

i Frunueualag Ul = m

U SrunuvesEniiovmalag e + 1

t nalag paud 1,2,3,..., T

0(i) fieneiisads Tagld 0 (i) = 0 dwusa Inbound was 0 (i) = 1
#1w3u Outbound

o(i, k) STl k dwsusaudagAu oy o (i,k) = k &w3u Inbound
wor o (i, k) = m + 1 =k d w3y Outbound

B(i, k) Sdfusuiivdedmiusausiazans as B(i, k) = k dm3u Inbound
wag B(i, k) = m — k dwmiu Outbound

r; bahnaunulivsal § aveanananidusn

P; ; L3871 Free running time dusvsalu i Lﬁa‘?ﬁamuawj

d;j anventuR Rl § nouAzngse j

di nanvengsaavesIald i deuvsiings

h; IE9UATEY Headway vats0lvaeauILiTe

Ju aTusees Headway vessalnlassvuiniiant u

M FuUsaus

4 s P L7 = 5 L3
137199 2.2 suUsnlglunisendulaludunoudanisnanan

dryanwal ALY

Si.f wandisalyl  asdige j

e naniisalyl § azeenains j

Vi’ j = 1 dsal § Guiumanousal i i3 j,0 $ldnsedeuls
Lt = 1 dsalw { ogfisn j o e £, 0 dladasadtouly

I = 1 dhsolwl { egianndl u v ¢, 0 Flinsedevls
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2.2.2 dumsiwnendn
Min Z = 22721 € g (im) (2.1)
Duaunsitvuneg ﬁaL’Jm‘ﬁiﬁt’ﬂm&Jiauﬁ’jwumﬁﬁaaﬁqmmmlwnn61 YU
2.2.3 aumsrfanansalwiadnga
Sio(i1) = T Vi €L (2.2)

dmdusalunnauiu Lafisausazyuuandigsslaq aedewnnninaiieanain

Mausnvasselwuutiug
224 ﬁllﬂ'l'iﬁ']ﬁlﬂnﬂqiﬂllﬂal\iﬁaﬂﬂqﬂi'ﬂ
€io(ik) — Pio(ik) iy Sia(ik) Y /EL SN2 . M. 2.3)

nawisaruiulaq eenaINTIN § WnAUMEINEITN | vinfuiial Free running

time
2.2.5 aumstiushveananssa (Dwell Time)
Siok) =N ® B Gioriion WE LAL 1,2, ..., m. (2.4)
nanitsall - sgdhgsdsluasfeannndiinaiieenainsneuniihduantuien
990

2.2.6 aun5911n Headway dwsuse 2 auaulusradeaiu
Sij = €ir,j + hj D) Sir,j = € + h;, Vi,i'el,i #+ i’,j €] (25

nanfisauau o 9siingsn j Aesnnndaiisavviudy Whdse § vaniu

Headway



11

o W a 4 o/
2.2.7 @umM33Nna Headway dwmiusa 2 suiuniaailifeniu

Cig(ik) = €i'aGi'k) T Juve s k) = €iaik) ¥ Ju»
vi,i’ €Il 2i" BlL.k)= U B =1 (2.6)

NAMINULIL 1 928NNTN j ABRNNRIIVEENAUNEINSATUILAUILRENINT S
= ) w o P
MEINUUINAY Headway Vgda1u U

2.2.8 aums391in LIa1gegALes Dwell time
Si,a‘(i,k) = ei‘a(i,k) 3 di,cr(i,k) Vi € I,k = 1,2, wen y T (2.7)
= . v - v w i ) < i v o
naMsnvuIN § BNgsd j ARadaenimIeinny nateenainsasneuvtuIndu
Maximum dwell time
1NAuNTT (2.5) amnseasdunsladn 2 aumslaeiaduds M uag y;

Si,j = eir’j + h] —- M X yi,l',j (2.8)

P - 2/ 1 - 24 L v 1 . ~
WINIRTUIUDUUBNIIN 1 IELVIGIN ] WIndAU SL"lfiLa'ﬂ’Lﬂ.Uﬂ'Qu M vanvuau i 99079

nneuLayaNsaNEnaulmduaunisialy
Sirj = €y Fh=MX(1=y;,7) (2.9)
2.2.9 aunTINATTILAUIAVUTI
Yidis <1, ¥ €L t=12,.,T. (2.10)
a 1a1 tlag vusn j sxdesdisalwldiiu 1 vuau

o & o al
2.2.10 aun1s9nmsuusafianil

ity 21, VuelUt=12,..,T (2.11)
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o 1981 tlag Naand u azdsdisalwliifiy 1 auiu

-
2.3 noufiairdeuiivessaln

= =

1 < = ' = a ¢ o b
msndeuvesdln g geudaunisiiauisoedureusngmsainisiadouditug dens
- = =)
waaunvassalnluszuuinmuiu
lumsmwmmduuseneg  Aldlumsidusald  Swduardesdadduysnasvia
Tnguseihin@alunisdmandu ldueinaunisusanisgaan (Tractive Effort) Zeilusasingg

ﬂ:'l 2 o =8 £ o L7 1 dy
Paesrmtanslunisaunusnalul

ﬁll - o o/ o = v o w a 1
2.3.1 UsMlmIAMSBIUATOMITNINT LSRARINULINAUMAITDIT0 N INEsD
=3 d' d' é‘ s s < qi 1 2/ 1
woRnssuMsAduNvesuIuIln 9duiullaedy 2 Ysems Ae wseiidenenasisld s
wssBawmilerTgninedeuarsnd AUidiEgignuesiuias Aoinsesouivionanas Inetaduria
2 Jsgms annsaafiadunsmlussiuiaieu (Tractive Effort Curve) dailumuduiug

seninmidgeanuazanuivesvvusabisaly lnefiguuuuvesnimduiusuansdagy

i'dﬁ 2.2 anwnEYe Tractive Effort Curve

s

wagAnuduiuslazuUseanlutieg dsil

P(v) =50000 [0 <v<4.2]
= 56100 — 1440v [4.2 < v < 24.9]
= 33300 — 525v [24.9 < v < 45] (2.12)

Togsuds P Aafmuwdsildunuwsduniietisiuuas v Asaranudilumihowssse
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232 uwsdu  anudunuidedestunisiadsuiivessoliifatuainiady 2
Usgns e anudhuniusnmsdadunainainanuanedusazaalfauesmeseliliay
ANUATUNIUINTO LWL %'!qLﬂuwau'mﬂﬂﬁiq@Lﬁawﬁa&ﬂulugwiw‘] Y WSBEEANIY
seinnsiedeuiivessold waueaiRsannsduaiieuressal useduiiAnanay

Dhudu Wannisderly feil
Q(v) = 2000 + 20v + 3.51? (2.13)
Toe fuus Q Aedudsildunuussdiuias v redaudilumhomnsdodui
2.3.3 usemsalvl usaiiAnnnmsngasald laoaunsussiuagldaumsiuguie
B =mgp (2.14)

laglvi B Asussgasald whoduieiu m feannasali wmhaduihiu g fAe

Ausaliuaas Iandu 9.8 way B 1ludlssandausaduamu Falaesialuazden 0.09

s

a R AR v w a v v 5 A a &
2.3.4 WSIaNG LDUSILUSVNAUNITIUAY Q51@51”-]']3Lﬁ@ﬁWﬁLﬂJ@‘iﬂ@@ﬂfN JU

mf = P(v)—Q(v)—B (2.15)

LALENNITWSIENSE avinIsiusasa lW fedl

mf = —Q(v) — B (2.16)

Togf f Juduusanuse fanduuinidesasenia uiasdanduaudernisuse
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4 mg

al 4 A
ZUYI 2.3 NMWTINTDILTlusEUUAISIAGEUN

WeAnnanussivmaluszuuliuE R whmsdunamssagmanldlunmsugase

laeAuInINAIPNET0 o a1l Fellauniseai

ROY¥ fv—udu— (2.17)

0 au?+bu+c

s

Tae S Wuszpzmeitldlunamgasali dviu a b uag ¢ i &l

do

qz2 b qd1
= — = ' = =
y YR 8 m+gp

(2.18)

2.4 Mwdvy

Wunwidsulusunsuuuy mutt-paradigm Jeilzuuunisiiensi uazfusuuuy

v w = a & v o = Ao va & < v
Uedulunsifiou gy uagdulunrwnnisideulusunsuniigaandiduuuvosudne

'
=5 @ L]

FasTugnimunlagudem Microsoft n18Te NET framework Tnglunnsiaunniw C# 4 fiau
adalifudouis Fuats Oulvsunsuietmqusvasdimlusasduiuoeuda c# (u
mmﬁau‘lﬂmnmLﬁai'mqﬂizaaﬁﬁl’ﬂﬂ nsWauuLfilag Anders Hejlsberg wagliasdu
dnanfie C# 6.0 Fagnineunslull 2015

TusgwineamsWainwes NET Framework aanauaglausiiniee QﬂL%au%uiﬂasxuu
msdansldndmiuniseeslndiiGonin Simple Managed C (SMC) Tudeunnsiny 1999
Anders Hejlsberg lénemsiiuiioasiantelvilunaiy fSoni Cool Fudumderes 'c-
like Object Oriented Language” lutianfilasesms .NET ves Microsoft gnsunsiuieu
nanga 2000 Tuntsusequuasnguiniannilonndn nwldgniudeudadiu c# uazeraa
lausn3uaz ASP.NET Idgnifieandniu ca
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2.4.1 yasuvesn @ esnlutiagiu mwililunmsdeulysunsududieg
sgvanuanglidenld witdnilew Wswnsudwlngindaudenldnmw c# lumsdeulusunsy
iosnmgraduioluil

- C# Woude ; esongnianiunmwn C uaz Crr ldindeulusunsuiis
anufuasiunsBeulusunsuudannsan wdhlaldedemndlion wag uanaintuud
failymipdoslofivaelvausadeulusunsaldasamnsaniann Btu Jufifle Visual C#
Thuies

- ¢t udaunse - sz C# unlnd Sagnifaununainaiw Co+ uae Java Sovi
TiinsuSuusedefinnanmfauuasimumnuannsolvly uds

- c# Iisummudemndy - desniduswiivanlasuignlilassenddady
vitndifanlusunsuifiuelngiuasdiavinasgtann mnnulaymiiheaduayuiezaae
poushaalumslion  Snddsdiimiaudnuneestiomdouandouwndaiy 1

wwasdayadnnusnabisisouiiasduai

J 1 = & v 3 =
2.4.2 \wIailoveNanlusunsy nsdsulusunsueeuiinaseenie CH# 1y auil

a P o U e = =
s asiianterpsd unumuazaInaU e ddsulUsunsuaunsalisuldsunsynouiimes

Taegnateme . 30157 wasddsulusunsuatunsand ladefanatnlunisdeulusunsaladne

U

a v = < ey

Fusnee Fumdesiladnaife Tusunsu Visual Studio

Visual Studio usanawasusziam IDE (Integrated Development Environment)
%ﬁL“T;JumiﬁwLLmmmﬁﬂmiﬁwﬁw,l,uumuguéu'ﬂ% Ao nusvilisasnsiausEUUR e
Wauldognsazain 1059 uazdiens Busainnsiiasiest senwuuanienisitluusUlAlE

vngautuingussasdvesn slenlysunsunsunimosius

2.5 amw1 SQL

structured query language Aemuiildlunisideulusunsu Wedanisiugutoya
TneLams L{‘Junﬁmmmi'}gmuuszuUg’m‘ﬁ’azﬂaﬁaﬁuﬁuﬁ‘mawflu'izumfﬂm (open system)
wngdasannsaldid sQL fupudeuarialedld  uasddsnuieatudiednuring
ssuugudeyafiunnseiuarldnadwsivilouiu  ilisaunsndenldsutoyauialaily
Tnebsifndafugrudeyalagudoyanils usnanduds soL Suduielusunsugrudenn 3

=

Wsunsw sl dulvsunsugudeyaiifllaseairsvesnmwmiidnladies  lidudeunasd

Usz@nsnmmsviaugs annsavihauidudeulalagldmduiisslinemas Tusunsy sQL 3

winenayldivssuugudeyadeduius
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N1T9DNRUULAENAILTZUY

3.1 AUABINITVDITLUY

o = q’lj [ nl L7 -=Iel dl

TUsunsuakudamsemaiusalid  SulusunsufvmunTuuniiooonuuunay
Passwsumaiusaln dehbigldadimisensidusalils  Tegansiamsiiusalag
Wsunsuilairsiuunaganunsadesiuanudaudivessaliiienanintuld wesdulunung
PJavsruanuUasanslunisdusald FevihlvsulaleaamsienisifusalwilésayinTuantu

o vV I = at 1 =4 87 v a‘u =
annsmhlldaidldlngliiAadunsisuidlaeans - TaegldouRardmihndamsemaiuse
(Timetable Administrator) @esiwnnlunsinnisansienisiiiusaln lneneauusnianinfan
msumsiiusalnazsewihnsaiaununsfusaln (Service Planning) Wlugudeyanau

& ) 7] a a a v v o ar a

MNITUALUSTUNTUAIETANTAS AT INITAUS DAL LRSI U O T ST Td aens sy

sanvuald AeunlusunsuaginisussinanalagsiasnsauTall udasasudnsalnug
w ' o ' = A | = v
azaviuldnaivinlvslumsidundazseu. sawludaainaviusoseaneluudazantsd wdh
d] -] o a (4 ¢ v ] =Y d' o i
diovihmsaiuemsismstusaliiedauysel dldnszamnsadiasmsitusolwietlly

3ala
3.2 NMsoenuuulaTeaseraslusunsy

s

awlafnwAuAIwRgItUMBInIusuRTureNmasaneg  Seaulaluns@nm

e20p

b 28

MwCH  iln

s

4 8 £ % & a !
A pidenldnwidlunmseenuuulusunsndunan daunnsesnuuugiu

U

LY =3 . 1 2 Qs vy F73 Qs I3 o oA 9 ar 1
Ifivtoyanieg giannladenly soL Server lunmisdniiudeyamsiginfinisldauiuedig
WNSUatevialan f'{i’aLﬂugmﬁﬁ'a;&aﬁﬁmwwﬂumna?&qmmiaﬁmﬂ%ﬁﬂﬂnl,muiﬁﬁa NHIN
Anwdayafieniun1sinnureiniw C# wag SQL wagiRInhauiilaunldlunis
Wannlusunsy  dawuanduanuslunisiamsnnisidausal ARAUNlUILNsUNTIRRIT 1
salnTuun

IU5Lmiué’ﬂm‘mm‘s@umlﬂﬁﬁﬂ'ﬁﬁﬂmuag 2 @WNanAe N1ASINAISINTIAY

2 = = o 1 23 =1 = v

soln Inedldnuezdonuuunisiiusalunisaiisiou wasyuulUsunsunazRadayauauNIg
Wusafgldidon udseuvasyimsaieasumsiiusalmuununisiiusall wasanunsa
dlaldihmnamsifusalill  anunsadusaldediswaendvnelingdedeiunsidusaly
LLazmswmiLﬁum'LWﬁa%’Naaﬂmﬁ]xEmmaLLamma’lugﬂu:uvﬂi'mlLLaxgﬂLLuumma”Lé{ WAy
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FafAedruvenisuaniwaresnsiiusaluTutule lnggldnpandoniuiivasidunismdens
uanspnsINERusalN udssuvaslanwaresmudiusalwluiuluezdunmeaidldiden

lagiigldannsndenguuuumsuanmansiuiusaldnsnuasns Jelsisanden
paselUil

Train Timetabling System

Generate Train Timetable

" Show Train Time:?abie'

Timetable
Administrator

jﬂﬁ 3.1 Use Case Diagram 78358UU
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o 5 I
M99 3.1 T19828RVBY Use Case — Generate Train Timetable

Use Case ID:

TTB 01

Use case Name:

Generate Train Timetable

Actors:

Timetable Administor

Description:

dl¥aimsmisiausaliainuunisinusala

Precondition:

aosflunumaiiiusanelugudeyaedadon 1 uny

Postcondition:

AN5MNISLAUTO N

Normal Flow:

dusalniy

1. @%LﬁaﬂLqumsLﬁumwﬁ'éfa@mm%"\amiwms@uﬁﬂw

2. fl¥ndndu Generate Train Timetable lagmsaiusnain
NSRS 0L

3. nldseamsldasamsfusalidy  §i¥ausordndu Clear
Data

=% 1 J 7] =3 U
4. gliadntsl Insert to Database LipfoinsUufindvosniinenis

Exception:

Notes and Issue:

| a ;
15799 3.2 Tvazaunuod Use Case — Show Timetable

Use Case ID:

TTB.02

Use case Name:

Show Train Timetable

Actors: Timetable Administor
Description: uamensantsiausalnluiunglidanisg
Precondition: Alfeesasnenmenminusalllinouuas

Postcondition:

Normal Flow:

1. fldidoniuiidoanisgmsenindusaly

2. flfidondunsiifesmsuaniug

3. gl¥adnyn Show Time Table

a. Aldanunsadonguuuunsadmaldiensuaznsivan

Display Mode

Exception:

Notes and Issue:
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ulussuugiudeya  Twldfawenvidtodveusdazaise  gn

Fonodun] yilatoya ANUENTUS | waviBun
(Column Name) (Data Type) | (Relation) | (Detail)
service_plan id int PK NUBLAVUTEIHUNTLAUSTA
Service_plan_name | varchar(255) TovesununIsiuse
AT 3.4 ServicePlan
Jorodu] UM APIWANWS | Soavidun
(Column Name) (Data Type) | (Relation) | (Detail)
service_plan id int PK,FK WUILAVUTZILNUNISTLAUTE
service_route id int PK,FK nueaYUsZAINAUNIBAUTD
service type varchar(255) | PK HovasUsunvnisiause
period _id int PK,FK NHNELATUTEIINNT WY
train_set_model id int vagLaTUsEAIsRanssali
frequency int IUIUVUILTAIULABL TN
date date uifeImatnuiufivey
PRTORy 3.5 ServiceRoute
Fonodunl yilnveya ANUENEUS | SeaviBun
(Column Name) (Data Type) | (Relation) | (Detail)
service route_id int PK WeEvUTEILEUMaLAUTD
service route_name | varchar(255) Fevenduniaiusn
origin_station_id int FK mnarUsEinan gy
destination_station_id | int FK nelavUsEaannivanenig
direction varchar(255) fvuadumeinduadivien

28N
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Fonodu] yilndaya ANUELRLS | swaziden

(Column Name) (Data Type) | (Relation) (Detail)

service route id int PK,FK MNELEVUTEINFUNILAUT

station_id int PK,FK mngauUszaaanll
ms‘nﬁ 3.7 PeriodTime

Fopadun] yilntoya AU | SwaviBun

(Column Name) (Data Type) | (Relation) (Detail)

period_id int PK WYY TEIT90EN

day varchar(255) MuuAYIEIANURYIU WU duns

start_time time AMUAANTUA 19U 6:00

end_time time ﬁmumnaﬁuqm LYY 6:59
ps1adl 3.8 Station

Tonoaml yilndoya ANEIALS | Twagiden

(Column Name) (Data Type) | (Relation) (Detail)

station _id int PK nunetaulsyaandl

station_name varchar(255) Jaaoni

station_type varchar(255) Usglnyvesaniil

line varchar(255) Fordunng

sequence int dInuanIl




ms‘uﬁ 3.9 Track
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Fonadutl yilndoya ATIFURUS | Sneaziden
(Column Name) (Data Type) | (Relation) | (Detail)
track_id int PK MUEYUTEITI
station_id int mneavUszarannd
line varchar(255) Fovoadumaiiusa
sequence int ANFUUDITI
length int AUYIIVDITN
direction varchar(255) fmuasiduridwidevieen
max_speed int s gegaiislilusig
sl 3.10 TrackOccupyDuration
Jonodu yiindosa ANENRIS | TeasiBun
(Colurnn Name) (Data Type) | (Relation) (Detail)
track_id ' int PK,FK UUBLEYUTEIT19
train_set_model id | int PK,FK wneaylszingusalyl
station id int FK nuneasUszdnanni
duration int aamsuafiso sl
max_speed int LS gageTisnlAdld
station_type varchar(255) Ussinnapanil
A9 3.11 TrainSetModel
Fonadul wiinvoya AENIUE | Swaziden
(Column Name) (Data Type) | (Relation) | (Detail)
train_set model_id int PK wnglavUszansusal
train_set_ model name | varchar(255) “f%a?:mmlw
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Fonodul yilataya ANUAIRLS | waen
(Column Name) (Data Type) | (Relation) | (Detail)
train_service id int PK nNeEvrUTEIIRTILAUTe
service_plan_id int FK MUNBEYUTLIUNUNITLAUTO
service_route _id int FK NNBLEYUTEINAUNIUAUSD
service_type varchar(255) | FK UTTLANuInN1LAuTn
train_set model id | int FK ninglavUsedngusalv
origin_station_id int FK vimngauUsedaondiGudu
destination_station_id | int FK ningtavyszItaatdvatenig
day varchar(255) Usinnuaadu LU monday
date date MyrunTu-hou-l

Ml 3.13 TrainServiceSequence
Fonadu] yildaya anuduius | steasiden
(Column Name) (Data Type) | (Relation) | (Detail)
train_service_id int PK,FK VUNBLRUUTEIINITILAUSE
station id int PK,FK mnavUsyinanni
arrival_time time L?ﬂ’}ﬁ'ﬁﬂiiﬁlﬁf’]@jamﬁ
departure_time time narfisolneonananiil
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jﬂ‘ﬂ 3.3 Flowchart Diagram wanan1syauveslusunsy
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3.5 Sequence Diagram

X

User

dHhlidanunuanfusalyl

SEHEMITILHUATIR
aenaansaty

i
i
H
'
H

i
i

#ldadnilu Generate Train Timetable

ugastamnatuse b lunluuuanstonayns

gefpunumsidusaiiildidan

25

Database

dseruasnenndusaiidldidan

dlaadintdy insert To Database

wasgnaiudnddana

Tudndagas s iadusa i

Suduosinenadusatldnsa

j’dﬁ 3.4 Sequence Diagram 98432UU Generate Timetable

YURBDUNTYINIUYDITE UL Generate Timetable

1) ﬂfﬂ%’ﬁ'\ﬂmﬁaﬂLqum‘itﬁusmﬁﬁaam‘;ﬂ%’wmi'mL’;mﬂ'liLﬁusﬂ”Lw

2) Qsl‘ffﬁ’m’liﬂaﬂﬂu Generate Train Timetable

3) szuvawhmsddevetmumsiuTaliigldidenludgudeya

1) gudeynavdiloyaresununsiiviainauindsszuy

5) sruvIAiwInuaziansamsumaausalnlugluuuaTuaznsm

6) ;ﬂ%ﬁ’lﬂ’l‘iﬂﬁﬂﬂu Insert To Database

7) szuvazluinamsadusalnadugudeya

8) #fudunisiunnasaiusalwdise

1o = a o v
9) LAMINAINUUNNAIGTIE Lﬂ”lJ'iﬂlwaq LILLA7
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FEUUATIIUHEAYSIR

asmsdusaty Database

User

i
i
¥

H
5

slifanfuuanduviaudindndu Show Timeiable N

asdzayintandunetiildidan %

i
H

H
H
5

L dedmasennaduse Wi luiuuandumaiy

wdessTedus Wlunduvumnsasnyyd

*
¢
f

E\Jﬁ 3.5 Sequence Diagram ¥835¢UU Show Timetable

TUABUNSHIUTBITEUU Show Timetable
v o =4 o o g = = 1
1) glfvhmadeniunuagidumsisanisaununisiuso e sedndy
Show Timetable
! i o 14 < v oY @ 8/
2)  swuvardsdveviuuasiun R ldfenludigiudoys
3) | guteyavzderwnunsiAusaliniluiuasidumsiundusndssyuy

a) iSUU"ﬂSﬂD’IU'JEULLagLLEIﬂQLLNUﬂ’)iLﬁU?ﬂI‘W‘LUEULLUUWITNLLa%ﬂ'ﬁ’W\l
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4.1 seuvasnsnsiusaln
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14 L = = = = i a v = o/
gonmRaITuuNUATSIAUIAIN SmnTemsidusalnaialaeuenmdiady selinnugnieay
159 warglddaiulaldimunsatimsanusaliluldldeds msginisadinsadusalu
dy RN = s [ s = 1 @
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ServicePlan : [zel)k] v

Generate Timetable

J £ 1 =
31.]7] 4.1 NUINNLAAILNUNTITLAUSTE

Wenltvinnisaanta Generate Timetable szuuasvinisisdayausnunisifusaigly

\wonumimsasemTemaiiusaliududnmalusuiuunsig fssui 4.2

ServicePlan : [:kgl] i Display Mode :

Gener,

062010
063720
06:54:30

071150

06.03.00
06:18:30
063400
06:43:30
07.05:00

06:13.00
053010

l‘ v ! = - v a
E‘U'VI 4.2 VIU'W]'NLL?WNIﬂ’l‘i’l\‘lﬂ’ﬁLﬂUiﬂlWﬂﬂiNﬂﬂﬂLLNUﬂ’]‘iLﬂUiﬂ‘lVﬂugU BUURTTN

Alidsanunsagaismsiiusadildlusuuuunsm Tagvinnnsiden Display Mode 18u
Graph uavihnsideniu wdrssuvasynmsmiduniluiutuiidnissnsiiuse wdsuans
wumenliligliidon wagiimnisvesnsidiusa @ndr - veen) udwdniy Show Graph
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wiulsdumensiiusalnveaduiinbu (TrainSequenced) s daniivndesazaenluannil
wiunhungd  Weweununisaeasoluaaddug  iennmsuitaymeanudaudwessalui

= ﬂ‘!’ 1 = 1 = = s A
LNATUTENINAUUINTD AL AN LUATIIVEL ﬂ\‘igﬂ“ﬂ 4.2

ServicePlan : [skigE] Display Mode :

1T sunday

. B %
Ti arData | | I Si - :

Aowiiey

0650 00 07.00.00 07.10 00 07:26.00 073000 07 4000

-l o a PR a
UM 4.3 winsnawdm s aiusaliasnnuiunsdusailugluuunsim

9/ |8 a &z [ a v v

ingldlifpinismsnenisiiusadiannsnviinisasaisnanistfusalailaann
wwun siausalvil lnsadnfidy Clear Data 4&avhmsasemamsiausalnanuauniIsiiu
sallmi viseglddesnistudinasansiiusalw Ardniilu Insert to Database szUUv

vunnasemsiiusalnly wazanunsatlvlgiussuuianamsaiusa sl fagun 4.3

Train Timetabling System

Show Timelsble  Ganersts Tmatable

ServicePlan : [z2gE] m Display Mode :
' rainSequence!

Lo BN

thmios

Sussess insert B2018 to database

3

06.00.00 061000 062000 D630 00 06 4000 065000 07.00 00 071000 072000 07.3000

P @ v oo v a o
UM 4.4 wihdnawaasnsduiindeyammsifusalwasgudeya
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4.2 SEUULENINITNNSIAUSA LN

BDEICEM Monday ,  July 2,2018 Cad

4 o i L2 =
FUN 4.5 MU AN YaeS T UURERIRNTIINISLALSA LW

degldasmsimsiduall  feszuunmsadimaimaduseliiud, AIEEELE
ansaisengmsnsiusalwluniasiuld  fessuumsiaamsumsdiusal Tnedld
Fowihmsidoniufiemisamsnmadusoly udsruvashnmsmduneiiinisameng
nadusabily. winhnsuansuaeeninlidlidentutesies Senvice Route ilefldiden
iy Tivihnsadnda Show Timetable szutudamaTasmsensiausalwluzuuuy

M54 AagUN 4.5

PEICEM Sunday , June 24,2018 @ Display Mode

Service Route : EHERSIRRRIE LT v

ESFY A FYEREAES
e el w e W e e e
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=oT=T=1= .4'_F_‘_'u"m'i-"m"ﬁiﬁf&.'{x‘m!u'u'w
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Wegldensgnisnnisifusalwluguuuunswl Mhnsiden Display Mode 1

Graph ﬁfﬂa‘lﬁﬁl’li’lﬁﬂ’ﬁhﬁu‘iﬂlmu‘gﬂLLUUﬂiWWﬁGEUﬁ 4.6

LRl Sunday , June 24,2018 8- Display Mode
Show Timetable
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06:30-00 06:40:00 06.50:00 07:00:00 07-1000 07:20 00 07 30:00 074000
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Figure 2. Train timetable in tabular form

Train timetabling system can g train timetable auto Ily. It could
reduce time of train services scheduling task or it could be used to check the
feasibility of a train timetable as 1o guarantec train service quality and safety.
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AARUIN U

FrogransAnsslUsuasy SQL SERVER 2012

o s = = A [3 ﬂl Q' o = 5
1) vinmseuila manilwa setup.exe Wielsuyinnsinsa

I DE- topraation Teot SQL Server 2012 - o EN

Home Shate View

Lanage ol

& - b F"wn B
DB, REX= RSO o

Mave Cooy || Delets Remame | Hew Propertins

o

B Pateshertod | lor tgn T @tntoy | 8 invert selection
® * 1 & » ThsPC » Desitop » 5QL Server 2012 v € | SesschSOL Serve )
i Favorites Name : te medied T
& w033 P 2 SRS Fae foldes
o} Homegraup & bomtub_sql ST 1105 AM e Foler
J PCUSOURCE GAROTFTTEE A Fiefolder
18 This PC b rediat 22017 1108 &
i Deskiop & resources.
£ Documents L Streaminuighe
B Downloads li Took
& ersma b a5
& Music 2 autorun LaE
E Puctures L Medaila s
B Videor 7 R 7] |
s ==
& tocat Dink (C) m.. e
2 Local Disk {Dx) [ sqmapidn W
W Metwork

items 1 jem selected 157 KB

2) \@an New SQL

installation

Tdﬁ 2.1 WsLnsuRnms SQL Server 2012

Server stand-alone installation or add features to an existing

SQL Server Installation Center - olEl
B o i
o Q m New SQL Server stand-alone installation or add features to #n existing installation
Launch a witerd to install SOL Server 2012 in a non-clustered environment or to add
features to an exsting SOL Server 2012 instance.

New SQL Server failover cluster installation

Tocks
Launch a wizard to install a single-node SQL Server 2012 failover chuster.
Resources
Adh " T Add node to a SQL Server failover cluster
"f Launch 2 wizard to add a node to an existing SQL Server 2012 failover cluster,
Options
L= Upgrade from SQL Server 2005, SQL Server 2008 or QL Server 2008 R2
tai: Launch a wizard to upgrade SQL Server 2005, SQL Server 2008 or SQL Server 2008 R2 to
SQL Server 2012,
pwm
~ SQL Serverzo12

jﬂﬁ 9.2 Installation
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o -~ v 1o e e o Y]
3) I‘U‘iLLﬂiﬂJﬁ]zﬁi’lﬁlﬂ@Uﬂ'J’]NWimJ“UENLﬂimﬂﬁ]QUU'J’]&Jﬂ'\‘JGlﬂm Software Vlft]'lL{‘Ju%a‘ﬁﬁlENI‘ﬁ
$21AU SQL Server 2012 aan OK

El QL Server 2012 Setup -
Setup Support Rules identify problems that might occur when you install SOL Server Setup support files. Failures must be
Setup Support Rules | Operation completed. Passec: 9. Failed 0. Waming 0. Skippedo.
[ =
Yiew detailed report
I
|
1
[<ox Cancel| |

Iﬂﬁ .3 Setup Support Rules

4) Aan Next >

Setup Support Rales i, Operation completed. Passed: 6. Failed 0. Waming 1. Skipped0.
e
Product Key A
License Terms 24 Hide details << i Rarin
SesoEe " Vi gealed epon
Feature Selection
Installation Rules Rule Status
Disk Space Requirements @ | Fusion Active Template Library (ATL) Passed J
Error Reporting @ I Previous releases of SQL Server 2008 Business Intelligence Devel...  Passed ‘
Installation Configuration Rules | | @) | No xS install with SQL Server "Denali* CTPO | Passed
Ready to Install @ | Consistency validation for SQL Server registry keys | Passed
Inctafistion Pragree: @ | Computer domain controller - |Passed
Lomelas @ | Microsoft NET Application Security ' Pagsed

A |Windows Frewall ' | Waming :

< Back Next > [ Cancel Help

gﬂﬁ 9.4 Verify Setup Support Rules
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5) \dan Perform a new installation of SQL Server 2012 w&3an Next >

- o HEH

® Perform a new installation of SO Server 2012

pe. Select this option if you want to install a new instance of SQL Server or want to install shared
| Product Key 25 5QL Server Manag Studio or I ion Services.
| License Tems © Add features to an existing instance of SQL Server 2012
J fnstallation Rules vhn’t_-h:_lddi_heﬂniys:' Services features to the instance that contains the Database Engine. Festures.
. Disk Space Requirements within an instance must be the same edition.
Error Reporting
ion Config Installed
Ready to Install -
£ Instance Name Instance ID Features Edition Version
e o MSSQLSERVER MSSQL11.MSSQLS... |SQLEngine SQLEN... |Developer 11.1.30000

I‘U'ﬁ 9.5 Installation Type

6) N8N Product Key Ao YQWTX-G8TAR-QWAXX-BVH62-GP68Y

Eﬂ‘ﬁ‘ 9.6 Product Key



7) AdNLABN | accept the license terms.uagA@n Next > AEGU

SQL Server 2012 Setup =

|
istalation Type |
Product Key ‘
License Terms {
Setup Role ’
Feature Selection
Installation Rules
Disk Space Requirements
Error Reporting
Installation Configuration Rules
Ready to Install |
Installation Progress o
Complete > |

!

MICROSOFT SOFTWARE LICENSE TERMS g "

| |MICROSOFT SQL SERVER 2012 DEVELOPER

| |These license terms are an agreement between Microsoft Corporation (or based on where you
| [lve, one of its affiliates) and you. Please read them. They apply to the software named abave,

which includes the media on which you received it, if any. The terms also apply to any Microsoft
* updates,

| |+ supplements, ;
[]s mmkhasadmmd

<

la'* sunnart canirsc

Fa

| E‘Imhlicmse‘hﬁn‘s {

DSmdlsnuumgedmw icro Feature usage data inchides inf - dxw:rour‘ oy

wﬁmmmmmuuﬂwwmmmu

aﬂﬁ 9.7 License Terms

8) L@an SQL Server Feature Installation a7ntiuadn Next > AIuaIeU

N\ P i) 4] e 't ,

Setup Support Rules

Installation Type

Product Key

License Terms, ; i
Setup Role {
Feature Selection

Installation Rules

Disk Space Requirements

Error Reporting

Installation Configuration Rules
Ready to Install

Installation Progress

Complete |

(" OF 2% Serva-Feuurt tnmhhon

wumm&gmsﬂkmmm;cs Reporting Services, Integrtion Services,
and other features:.

(), 5QL Server PowerPivot for SharePoint

Jnstall PowesPivot for SharePoint on anmmm%Mmmmmmpmnmmau
u:asmﬂufmbpbomly mmnmmmmmmm use a5 the new farm’s
dmbnsesen'er

7 A3d 508 SeaierDatabize HelationdlERG e Senviis !

| O Al Features With Defaults -

Install all features using default values for the service accounts.

i'dﬁ 9.8 Setup Rules

9) 1@en Select All 9NTUASN Next > MUEIAU

42
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;r Features: Feature description:

f

Instance Features [ The configuration and operation of each - |

[¥] Database Engine Services instance feature of a SQL Server instance is

License Terms [¥] SQL Server Replication g other SQL Server :
7] Full-Text and Semantic Extractions for Searc, || Sk S€7VeT INStances can operate side-by-
Setup Role ] Bata Cuuaity Sevvices side on the same computer.
Feature Selection ElAnahﬁisSemks
Installation Rules [¥] Reporting Services - Native e S P s il
Instance Configuration Shared Features . Prerequisites for selected features:
Disk Space Requirements :".. Mpoﬁ‘ng Services - Shlflpulrﬂ A >
SR [¥| Reporting Services Add-in for SharePoint Prody || Already installed:
¥ Data Quality Client |- Microsoft .NET Framewark 4.0
Ergioe Configuntien [¥] SOL Server Data Tools rwmwu
Analysis Services Configuration [¥ Cient Tools Connectivity | Microsoft .NET Framework 3.5
Reporting Services Configurati el ion Services L. Microsoft Visual Studio 2010 Shell
{ | ; ; %
Error Reporting e ¥ Client Tools Backwards Compatibility 5
Installation Configuration Rules 3 T
Ready to Install ;Qndmml:
Installation Progress Shared fepturedirectory. C-\Program Files\Microsoft SOL Server\
Complete " oot TR e R
1 Shared féstiire directory (x86):  C:\Program FilesBaj\Microsoft SOL Server\
S el | e - e

;’dﬁ 9.9 Feature Selection
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Setup Support Rules (@) Default instance
' > n Type ) Named instance: | MSSQLSERVER
i Fm_dul:Esz- ST =
License Terms !
Setip Role Instance ID: l MSSQLSERVER —I |
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Installation Rules Instance root directory: | C:\Program Files\Microsoft SQL Server\ ] E 1
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ine =4 5 ) & - =
P S RS ‘. e = Reporting Services directory:  C:\Program Files\Microsoft SQL Server\MSRS11.MSSQLSERVER
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Reposting Services Canfigumas e ctae
Error Reporting
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& |" oefuaton MSSQLSERVER MSSQL11.MSSQLS... |SQLEngine,SQLEN... | Developer 11.1.3000.0
ey i TER MSSQL11.TER MSA... | SQLEngine,SQLEN... | Developer 11.1.3128.0
instalishon Erogress <Shared Compene... — SSMS, Adv_SSMS, ... - 11131280
Complete <Shared Compone... MDS 11.1.3000.0
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(@) Multidimensional and Data Mining Mode
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Specify which users have administrative permissions for Analysis Services.

e N .1 Service:
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Analysis Services.
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Server Configuration ’
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Setup Support Rules Operation completed. Passed: 7. Failed0. Waming 0. Skipped 0.
Installation Type {
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License Terms. | '
Setup Role |
Feature Selection

Installation Rules

Instance Configuration

Disk Space Requirements

Server Configuration
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Reporting Services Configuration
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Setup Support Rules 1" ‘Ready 1o install SQL Server 2012:
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Ready to Install
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Complete
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SQL Server 2012 Setup - o IENE

R msg.mmr stallati ple fully with product updates.

Seup Sippoitiules | about the Setup ion or possible p

Installation Type t

Product Key |

Hcmee Jemne | i Datobase Engine Services Succeeded

Setup Role 1D Data Quality Services Succeeded

Feature Selection (& Full-Test nd Semantic Brtractions for Search  Succeeded

Installation Rules { Qmmnmmn Succeeded al
P | # Anahuic Sandcar e Succsedad. BT I
Disk Space Requirements

Server Configuration Details:

Database Engine Cenfiguration \Viewing Product Documentation for SQL Server ~
Analysis Services Configuration

% 5 £ Only the components that you use to view and manage the documentation for SQL Server have
HiPoning Seices Conngortion {+|been instailed. By default, the Help Viewer component uses me onime library. Afer installing

Error Reporting 1 Server, you can use the Help Library Manag
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FegnsRnaslusunsy Microsoft Visual Studio 2017

o v oA a < . 4 a o a &
1) yhmsauida Adn#ilwg vs_community.exe iial5uviinisanga

g vs_community

UMl .1 fafindia Microsoft Visual Studio 2017

2) aan Continue

Visual Studie Instailer

Before you get started, we need to set up a few things so that you
can configure your installation,

Todearn more about privacy, see the Microsoft Privacy Statement.
By continuing, you agree to the Microsoft Software'License Terms,

{pnm tinue

gﬂﬁ A.2 niAneuRnfalUswNTU Microsoft Visual Studio 2017
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3) Aan Install # Visual Studio Community 2017

=

= -n
Visual Studio Installer
Products
Available Welcome!
We invite you to go online to hone your skills
#) Visual Studio Enterprise 2017 w4 visual Studio Professional 2017 bistis ol alebnatived
1573 1573
Microsaft DevOps solution for productivity and Professional developer tools and services for small teams = Learn
coordination across teams of any size Whether you're new to development or
License terms | Release notes License terms | Release notes an experienced developer, we have you
covered with our tutoriaks, wdeos, and
sample code.
Install Instafl
l Marketplace
Use Visual Studio extensions to add
9] Visual Studio Community 2017 support for new technologies, integrate
1573 m other products and services, and
Free, fully-featured IDE for students, open-soufe and
individual developers Need some help?
License terms | Release notes et ;
Community where developers provide
feedback and answers 1o many common
el problems.

Get help from Microsoft at Visual Studio
‘Support.

gﬂ'ﬁ A.3 Uszlanvadnisan@e Visual Studio

4) \ian NET desktop development wiapgn Install

Installing — Visual Studio Enterprse 2017 — 15.7.3

Workloads Individual p llation locations

Windows (3) | Summary

- ] Vi itor
S Universal Windaws Plstform development NET desktop development * N";r':::d"' :°" ""
B Create apphications for the Universsi Windows Platform Eudd WPF. Windows Forms, and consele applications using N v p top development
ith C%, VB, JavaScriph.or aptonally C++. C# Visual Basic, and £#, h
” SR i : v ANET desktop development tools
L ¥ .NET Framework 4.5.1 development tooks

3 - wmn:" - Vi - v C#% and Visual Basic

Build Windows deskiop applicationsiusing the Microsoft! Optional

C++ toolset ATL, or MFC. NET Framework 4 - 4.6 development tooks
Biend for Visual Studio
Entity Framework & tools
NET profiling tools
= —— IntelfiTrace
ASPNET and web development

’ A Azure development Just-in-Time debugger
Build web applications using ASP.NET, ASP.NET Care 1 Azure SDKs, tools, and projects for developing cloud 3pps. Live Unit Testing

HTMUJavaScript, and Containers inchuding Docker support. : creating rescurces, and building Containers including..

Web & Cloud (7)

F# desktop language support
PreEmptive Protection - Dotfuscator

& NET Framework 4.6.2 development tools
Python development | @ Nodejs development NET Framework 4.7 dewelopment tools
Editing e S Buikd scaleble netwark spolications using Nodejs sn NET Framework 4.7.1 development tools
control for Pm-m | asynchroncus event-diiven JavaScript runtime. -NET Core 2.0 development tools

NET Core 1.0 - 1.1 development tools
Windows Communication Foundation
Architecture and analvsis tools

Location
CAProgram Files (x86]\Microsoft Visual Studio\2017\Enterprise  Change..

Total space required 185 GB
&mugmqummwuehhmmmmmmmmmmmwmmmmmmm
licensed separately, as et out in the Jed Party Notices or in its panying license. By ing. you slso agree 1o thase ficenses. Install

o Y
JUN A4 Yszianvesnisadialusunsu

x
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Visual Studio Installer

Products

Installed

4] visual Studio Enterprise 2017
Downloading: 68 ME of about 761 M8 (3 MB/sec)
B% —
Installing: package 14 of 270
% -

Microsoft VisualStudio.Devenv.Resources

Fause O start after installation

gﬂ'ﬂ A.5 yineee Il nanuazAndlusins

6) vasaaunIsinalusinsy

Visual Studio Installer

Products

Installed

) visual Studio Enterprise 2017
1573
Microsoft DevOps solution for productivityiand
coordination across teams of any size

Release notes

Modify Launch More ~

- a & =
UM 7.6 Andislusunsuiasadu
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Welcome!

We invite you to go cnline to hone your skills
and find addtional tools to support your
development workflow.

& Learn
Whether you're new to development or
an experienced developer, we have you
covered with our tutonials, videos, and
sample code.

ﬂ Marketplace
Use Visual Studio extensions to add
support for new technologies, integrate
with other products and services, and
fine-tune your expenience.

Need some help?

Check out the Microsoft Developer
Community where developers provide
feedback and answers to many common
problems.

. Get help from Microsoft at Visual Studio
“Support.

1161247518

Welcome!

We invite you to go online to hone your skills
and find additional tools to support your
development workflow.

& Leamn
Whether you're new to development or
2n experienced developer; we have you
covered vath our tutorials, videos, and
sample code.

] Marketplace
Use Visual Studio extensions to add
support for new technologies, integtate

with other products and senvices, and
fine-tune your experience.
Need some help?
Check out the Microsoft
ity where developers provide
feedback and answers to many common

Get help from Microsoft at Visual Studio
Support.

1161247518
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1) ¥nn13aANYI77l Database dan Restore File and Filegroups

2) \dan From device

Object Explorer Tt X
Comnect” MM w TEIS

Genedl e mand "

= R Pt e P e
[ Ogtions
Destination to restore
| Selact ortype name of naw or existing databasa foryour rastore oparation
To database: . i a9 4 v
f Source for restore
! ‘Speciy the sources and location of backup sets o restore
O From database:
(®) From device:
Salact the backup sats to restore:
Rest.. MName . FeTpe  Type el
Server: |
USER\TER i
User\Ter | i
32 View connection propertes. | |
1
i
| Progress [
Ready
< >
OK Cancel

& [ USER\TER (SQL Server 11.0.3128 - User\
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@ Secur, New Database...
] Server Attach..

[N | Repii'::\\- Bestore Database...

& 3 Alway, R e A
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NS 2 o o

] In’fesn%:
£ saL s

Deploy Data-tier Application...
- Import Data-tier Application...

. Start PowerShell
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jﬂﬁ 4.1 Restore File and Filegroups
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= Restore Files and Filegroups - o
e
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| Selact ortype name of new or xisting database for your restore operation

Speciy the backup media and its location for your restore operation.
Backup medatype: e ]
Backup media: &
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I e |
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| Server
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jﬂf"l 4.3 select backup devices

v o a n’dl 1 v =
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1 Mﬂumwdmwmmmmm
Todatabase: (TeoTmetsde Tl 'ﬂif
Source for restore - "
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e Sdsi the backup sats to resiore: i
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Connection:
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