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Abstract
Thai Logistics Entrepreneurs need to be prepared for free competition from
neighboring countries after the opening of the free market within the Asean Economic
Community (AEC). The main problems of Thai transportation business is a shortage of
personnel in Logistics to support the increasing quantity of delivery, lack of capacity to
manage transportation cost to be low enough to compete with operators from neighboring

countries.

The research project “Development of GIS-Based Software for Multiple Depot Vehicle
Routing Problem with Time windows” has as objective to develop software VaRP (Vehicle
Assiecnment and Route Planning) which enables Thai transportation business to enhance
performance of Thai logistics personnel to manage freight more efficiently without the need
to increase the number of personnel in Logistics. The key features of software VaRP are as
follows: 1) being a web-based application which can plan routes and cluster a large number
of delivery points in reasonable time, 2) acquisition cost of VaRP is much cheaper than
purchasing similar software from abroad due to using open source software to develop VaRP
and, last but not least, VaRP is designed to fit practical use of Thai private sector especially
for planning delivery to be within time window. In addition, VaRP has been developed as

web services allowing other programs to call services of delivery planning from VaRP.

In this research project there are three private companies joining the pilot study of
adopting VaRP for planning deliveries including Boonthavorn Ceramics Limited, Index Living
Mall Limited and an anonymous LPG carrier company. Result of adopting VaRP for
Boonthavorn Ceramics Limited is a time reduction to only 10-15 minutes for planning
delivery orders up to 90 orders with automatically route calculation. For Index Living Mall
Limited, the maximum performance obtained from testing is to automatically plan 400
delivery orders in 30 minutes. In terms of transportation cost reduction, an experimental test
planning for 9 days with a LPG carrier, VaRP can save 5,016 km or 8% in distance and 28

trucks or 12% in saving vehicles.
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Tsunsulinssiun1snaunun1sdndsdunvesgsiansgniiteulanuansisiaznainiaie lagld 2

Tlunseenwuulissuuiianuganguy Ao

1) suArwrsfimasvadlusunsulilugiudeya wia Anuniudrauant@(Properties) wia

AR (Constant) Tupatavaslusunsy FudunataanizLenaanaInlandlIuduae 19 vaLay

A v ) N wa v v ) v v vaa
LiJEJGlENﬂ’]i‘Ui‘UL‘lJaSuﬂmﬁmum%miﬂiLLﬂiﬂﬂﬁﬁ@ﬂﬂaadﬂUﬂ’J’lﬂJma\‘iﬂ’li“UmI}ﬁ%‘ﬂu Islj')ﬁﬂ']i

Uudguanlumsslugiudeya v3e wWaguanuauti(Properties) Tuaananiglulusunsy

2) Uszyndldf Design Patterns tilolwannsaudlalin vdo tinldn USulusunsutodnunusa
yudsdufuuusalusia Bhinnunuieulvvesgsiausazuiem

4.2.1 msmuuanisfiwesveddusunsusivalisasiunsiudeunvasiaululunis Routing
lunisdaunuaudeduai Iminsvudiaiunsanivuadeyawazainisndines(Program
Configuration) Wil vuadeulunisdaununasfmusauantandndudimivasdauau 3
Usgnaueiy 1) Distribution Center’s Configuration MMUAT18avLBLAYBIAGIAUA1 Uay Tya
ﬁugwmﬁdﬁfﬂumi’mLquﬂuudQ?ﬁuﬁw 2) Basic Constraints of Vehicle Planning and Routing 1Ju
L‘q"auisuﬂyugmﬁm%’umi%’mLLmuﬁasuuaiq wag mMsdndumaruds esafudeulunsvudsdudues
3509 %130 UTENUsAazuts 3) Shipment Sequencing’s Configuration Hunrsimundeulalunisda
JleasavudalShipments) uag nssefirsavudaiielisavudwinnuldedeseiiomasniiaiuoge

TUsEANS AN
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Distribution Center’s Configuration (n13MnuAdayaiugIufgItesiuaudnTEawaUMT

FNTUADNITAIUIULNUNITINTOVUAIAUAT WAL N1TIALEUNIINITVUALNBIATUTEANTAIN) AN

Configuration MAgItaslauLA

1)
2)
3)

Basic Constraints of Vehicle Planning and Routing (n15iuuaA1 Configuration tesey

#ifin Latitude, Longitude vasgudnsza1edua tngssyuiifinuuinuidiurnvesdusinsy

FoAudnsye AU lTa1984

MogAudnsyeaun

)

= & = ° o | a v Y oA v
L\T@ulsﬂwu:ﬁqu‘ﬂisﬂUﬂqiﬂqujmLLNUﬂWiQ@ﬁﬂmanaUﬂq LA msﬁ]maumﬂmwuauwai‘wm

Usedn5n1W) A1 Configuration MAgIaslaLA

1)

2)

Max Drop : $1iugedsgsaniieygaliidndsieifioanisds 1 1fled @nsgiuiinae ads

fvuaLANGY 1 9ndsreiiennsds)

Max Travel Distance : szovmeisgsgaioyaalidndssiofioanisds 1 1ien (szevmady

Alaluns) @nsgiuiiaae arsivunszeznisdeiiiodlilAgedmsunisoudslusiedmia

way msmvuadennasisnanbiludyanisiugSumanuuds)

Capacity Unit : mhomuquesduiuazsnvudadielddmnaainuquessavuds A4 Volume

fio USumssiuvesaui 3ol Weisht Ao timtinsiuvesdud sdnslnegnails) moan

azgnldlumsmuramunevessavudsildlunisdnds vi3e 1lunisfuindn Orders awnsn

fadanFoufulusniendeatu vie soduwdsaiulivioli lag Volume Aurmainvuia

sy asivesdudvinunluusiay Order e AUl NIUIAYde Dimension wasAuUAN

wihedugnuieiums)

Use Time Window : Time Window (TW) Aensaurianiignindesnisaudn idumsiinesd

AvualAlusunsudadumalaediafanainmnevesgndmield (nsgruitaae mndl

nstavnenandstugndn wihasdunisdnddlditalu Aaasfuueld Time Window uas

fatunAn Default Early Time Window #3e Assiuveaianifianiianunsadsldnounanta

a8 waw Default Late Time Window 3o Adsduveanandniignitanunsodsdudilind

natfavine TiaseunguYasnaiet)

a. wnlidenlusunsuazdndrdunisdslaeilfeszozmavesgadaielilissaynaiosiian
\Jumén

b. mniden lUsunsuazdndrdunsddlagdarilafaaninmngvesgnaniunseuidan (Time
Window) fifvunlivesusazgads

Default Early Time Window : avdsdiumesnaniifignfianmsadslddeuantnnune

q

(@wnsamvualvaladvsundusiazyn)

q

[% '
v Y A =

Default Late Time Window : A1R9AUY89a197NdnNausadsduailanasnanidnnune

9

(@wnsamvualvaladmsundusiazyn)
F10E19N13AMRUAAT Early Time Window wag Late Time Window 13U nsaluTemilsounis

[

AE91296987 9:00-17:00 A9 uluNISIFINUTUSLASY §1NNUANISITGDS Use  Time
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Window Wag inuanatdnadadu 9:00 wa3 fvue Early TW = 0 wag Late TW = 480 w1l
Dusiu

7) Use Service Time: Tilusunsudunamanlsiuimsiigndausiazqn lnsduaainiaiuing
Yesdufuiarsents nsgruiffe mstiuuelilusunsudtam Service  wldlunng
N uaz esimuanatldlunsliuinig (Service Time) athatios 20 witdmiunand
dodltlunsdngs 1wu msuantnsiiodaniuidads narvudud Wudu Jedndudeaie
waRenatunsindsdualunngsia)
a. wniden Tsunsuvzduanaiifesliuinisiyndivesgadusiazanaindududay

376N13 (Faeimiun Service Time vasduALAazsI8N15LINoW)

b. ynliden TWsunsuagldmBusudunaidodiuinsigadidmivndiusiazyn

8) Default Service Time: AFufuraanarfifeslilunisuimsdmivandaudazan

9) Waiting Time: hangeanfleysnliisasoilodsduffigndadnly 19y eenaingndeneunth
1187 10:00 U. wazazdsdagadadalung 1020 u. wiadavanefe 11:00 . wndaen
Waiting Time 1471 30 w1t Waunsuazlidesuqndsiliiniugadsdeunt ilesaninaniifes
soifledsdudiAuanaafifvunll mnedimunaigeduastaslisrosmenuiisousosdu
Jwletutiesas wigrlildsnsuuiutuieinsoaunsavensodedudilduiy

10) Max Co-Load Distance: sz8ma (Alawins) geanfloynnlvisnisszninagads 2 g snen
dtmualiidudfiun szdisanuiinaunsldsovuddud wiagilisrezmnaiisovudsios
WumaivduluwtarTurhou Gnasguiinae AITATRNAINURTUMINYUdsIiEaudnds
unnimilsgadsraifisnvuds uay szernaseninegads 2 galiAu 20 Alawnsesanadli
fFumnBuseniiazdnddluiiodsaniaiien)

WUszasdvesnIsivuadmiinedineg fe lelilusunsuannsaviauldaenadasiu
Soulvmsdadsdudlugsiasigg Ssfinsdndeduffisnstu Wy v1essie S1udugeds 1 9ase
e vide ungsiafitasnadaminenisdsdudnfiniretetu vde adetu viagsRafidiaiain
vingasdufszauialus egslsfin fiTouuninnesguidlunsdaununsinddud fo lal
Arsusnsnvudsoonfulsunuiinifnds iesanagvilildsoiudosndt iosan eneaed
Orders fioglulaunfuiisdudedlisausnfuuiinesegavanmsaihluddusadudoatuldmn
Tdlagnsuenlousavuds

Shipment Sequencing’s Configuration (n5finvuAA1 Configuration teszyRauleldlunis
AnuNsRsulisdugauLsniieldsaAuiusususiale) A1 Configuration MAeITaalawA

1) Max Work Time: nagsgailoyanalisn 1 fuvhau 1a1dusn + natliuinsiigeds) Lite
Fudeulalunssenuvessausasiu

2) Product Load Rate: naniildlunsinandudiuse

3) Shipment Buffer Time: wa1fielidmsunisnduunfunuseulnduiandien dWoldnis
Mausseiadgdesal
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£ N

dayasivazidunvequdnszatedua war WeulunldAuiandunisvudedun aegn

Y

JouLfiv wagimualumisna Distribution Center, Place wag Configuration U0 udaya Lagmn3199s

= a L L5 § dl
auiisngazidsalarANUFIRUSAILEATlY E‘U‘W 4.2

¥ a 6 a ¥

1) #1324 Distribution Center: \umsaiudeyasoasiBonvesndsdudmiugudnszanedud

I awv

2) 71319 Place: Wumsaniiudayaiiey iinazhgn aosdgnvesAudnszaedum uag gnadud

Y

A

3) 11579 Configuration: Wumsdaivdeyadoululunismurandunisvudsduduagnisne

31U
id: int8

capacity_unit: varchar(10)
default_early_time_window: int4
default_late_time_window: int4
default_service_time: int4

edge_type: varchar(10) id: int8
max_co_load_distance: int4 distribution_center address: varchar(255)

place

max_drop: int4 id: int8 code: varchar(255)
max_travel_distance: intd geometry: "public”."geometry” | latitude: float8
max_work_time: int4 name: varchar(255) T longitude: float8
neighbor_list_size: int4 version: intd name: varchar(255)
product_load_rate: int4 place_id: int8 version: int4
shipment_buffer_time: int4 customer_id: int8
traffic_factor: int4 place_type_id: int8

use_service_time: bool
use_time_window: bool
version: int4

waiting_time: int4
distribution_center_id: int8

place_type
id: int8
code: varchar(255)
display_color_code: varchar(20)
name: varchar(255)
process_time: int4
version: int4

UM 4.2 seazBunmsafiusgasidenvenddus waz Reuluildrmuinunuyuds
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4.2.2 Matvuaninfiwedveslusunsuiielsasunisdsuuuasdeulalunis Clustering
wenidu 2 n3dl Ao nsdifl 1 n3dl Single Depot fie AudinananeAddudiissuraien

LAy Foen3dn Cluster vesgmasdud 19y uiseaniduleu vie ngunudiuau Planner nsdlf 2

38 Multi-depot e NTARBINITIANGUVDIIAAININTIUIUATIFUA AD AIUINNIIRAAIEUA TSR

AATIANFUAMIINARIAUALNTIREIUTEAVEANE R

W151ALMBSAMSUNSA Single Depot

1) Strategy - L@ONNTEUIUNTIALNUIUEIEUAT IO TALUTUATUIZUUI WA ULEUNIINTISVUES
dunaneAudnszangdumuaziinsounanvussuuasauwmagimans 1lunisauin
- Cluster First, Route Second - v Clustering 9ads w38 Drop faun15U19Adewign

vualeglunguieiuinda Route NANganutauly
- Route First, Cluster Second - 1941 Route Aaun13%1 Clustering Routes laglusl n1s
dn Route 91935015 TSP %39 danadiiu Traveling Salesman Problem Tun139m Grand
Y o o w . av v [ % <@ = - Y
Tour wit1dduves Delivery Order NMAINAMUALYTAUTIVNIWANAILNTD WINTIN
UTINNUBITOAULLY wazdneIeisaina1iaunitagasuyn Delivery Orders Nsnundil
2) Routing - idendanaditudmsulvlusunsuldlunisdadunia(Routing Algorithm) qnadsiign
Jalvioglu Cluster ngupieniu
- VRP - l4danediiu Vehicle Routing Problem Algorithm Tun1sAiuia@saiunsndnunu
Tooanilsfadouludneglann Basic  Constraints  Waw Shipment  Sequencing’s
Configuration N3 Uulun15dnuaLY
- TSP - l4danediin Traveling Salesman Problem lun1sAnuiad @eazaulalaniznisdn
HuneiansaumguynIndandeinsiaaliiinsiadoutyedanuiaedsinu wisgliaula
d‘ d‘ 1 U ¥ o a =
RouluduuANA1aINNTINUNUMIESaNaa iy VRP
3) Cluster Number - 31u3unga %50 Cluster ¥893ndsduAT(Drop) NABINITUUS
. 1 1 @ a Pt v
4) Capacity - wu19ANNVBIATUAT (Meidudns) Nldlunsdauny manewe Tuveuwws
1338 Tsavudilauauszinnifien diliaiunsonseungunsdl Mixed Fleet %50 N153ALNY
lngldsavanausenn)
5) Max Drops - 31UUndegeansie 1 1gin1sas
. = oA ] = - v | a vy 1 =4
6) Max Distance - szuznalnafigasieianisds Linednoyginlvsovudiala (musedu

Alang)

dodann w15 5wesh 4-6 1JudeulemuwualmusunsuldlunisdaduniaRouting) 1en5a e

aziendoadulusmuidouluisivua
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W1578masansuNsal Multi-Depot

'
oA

1) Routing - Wendana3fiud miulilusunsuldlunisdnidunia(Routing algorithm) Indanign
Iatviaglu Cluster ngusieiu
- VRP - 14¥¥ane3iiu Vehicle Routing Problem Algorithm Tunisduin@sanansadaunu
Tnodiadvdoulusinaqléud Basic  Constraints  Wag Shipment  Sequencing’s
Configuration fisndulunsdnunu
- TSP - 14dane37iu Traveling Salesman Problem Algorithm Tun1sAiuied Favzaule
amznsdndumsiiaseunquynandsiidesnsiaelifinisisdousiandafuiiee i
wiarldauladouladuguansaainnsdnunudiedanesfiu VRP
2) Capacity - wuanIRUossavuds (meidudng) Mtlunsdauny vanews Tuvouiun
11338 Tsavudilauauszinnifen dilianunsonseungunsdl Mixed Fleet w3e daunulag
Tdsananeuszian)
3) Max Drops — $1uIugedsgegase 1 fiean1sds
4) Max Distance - szvgmslnafianseifieanisds Lifteafioygnalsnvudeisld ey

Alawuns)

Uadunn NSEVAANIAUAT 138 Multi-Depot vilalanng Cluster-First-Route-Second uag 914w
Cluster Wupudruiuadsdud(Depot) Ao wlagadseandunguaundsdud fdsiunsdnes

Strategy way Cluster Number 3sliaiunsaidenusonvualaginiunsdl Multi-depot
4.2.3 n15Uszenald Design Patterns e liaunsausuaeulusunsuladne

Tun19eenuuulUsinInaIu C++ based VRP Solver Engine F4inssnzdunaunIsAILIN
[y | | [y al a A& a [ = o [y a |
uruN1sInsavudanaiulumuteulendldlusunsunitimnsvudsimun Gadwsugsiausas
Uszinn Jeulvmsdaunuunnaneiuly Fevhlvdunsunsauiusidudowunnaisauluaieg s
MAuTuneuN1IATUIMARIUSULUABUlALULU Dynamics muieulun1sdnuuu
Raulviidealatidlun1sdnunuvudduaNuane1elunugsna v3e AuNaensnITvuEs

YU ENwRarUsEnNlulasin1stausasessuls Aa Naulun1sasandn s18n15a93UAT Ysa

Delivery  Orders  laa1u1saanlvidendaunulusanuinganuluneifeanula (Coload

Feasibility Checking) Zadauluilaiansuienvagldiioulvin Delivery Orders Ailusaiulanesdl
Usumssanliliiunniuun (Coload by Volume Feasibility) %39 dminsiulaiiiuiiniua (Coload

by Weight Feasibility) 3o foudusenisdsduifianddosnisiiddudiaiailndiiu (Coload by

Time Window)
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TulAsinsiiléld Design Pattern @891 Strategy unldoonuuuuasiaunlusunsy iiold
anunsadeniioulunis Coload $18n15dvELAN (Delivery Order) anufiusEnsansle uaﬂmﬂﬁ?u
Feaansaufislandnsuieulunts Coload fionaiifindulusuianldotisazain

yonandu lunsAurnunudnsavuddud mudnaituneundnie Suainnisaiia

WHUNTAIRUANSUAY (Initial  Solution)  @adelalladuwaunTiuseans A nwad uwNUSUAUNA D

14
I a o~

Uszend Algorithms  wuus1aludsnsusulsununsindedumilanausuiulindwu &
wuanansna i dunuiniemunsd.as.mendnalaitauslilunuide fe n1sadraunusuduaie
78M15 Heuristics wag Uszynion1s Local Search wuum199Liayin Improvement wHUNISINES

aumn

Iuiﬂiﬂmiﬁlm%’ Design Patterns” 3 WUUR® Strategy, Template Method &g Chain of
Responsibility  Tun1seenuuy wae Waunluswnsulianunsasmun Heuristics wandild fvun
Algorithms dm¥udfuussunududuiildannisduasig Heuristics wag amnsafvuaadiuyes
Algorithms {99 Local Improvement ldmudeanis Wsunsuesduiiagiuiiinmly Heuristics
“Clarke & Wright”fliauouuzlagsa.ns.mendni soe330emdy way 14 Algorithms “One Point
Move”, “Two Point Move”, “Two Opt” WiV Local Improvements TueuanaunsaUsuLiiy
Heuristics 191 “Neighborhood Search”wag U§u wid Local Improvement Algorithms 'l it

“Simulated Annealing”, “Three Point Move”, “Three Opt” Wuduy

Y o b A

ATINLDNNTUUIDINAA A INSUTUT WA TUTILTALKNUTUAIEUAT AB F0NITANUIUTLEEN

o

JENINPAAIEUAT wag TTN1IAIAIANIEIUNTAUNIITENINNYAEIEUAT kae FFN1IALINLIRIT

'
=

Tlunsdaduaudazyads Fedanuuand1elunugsia wae vTEnusazuis wu Tugsiauidu 3
) | P a v v o & ¥ 1] Al Y a o A ada
Wunisdsdvinsanaiiignedesnts Iudusesddssugneiilndifseiussoeniasanisuuauy (Real
distance) ldanunsaldsseynisiuiamuulssunanisnig Vector 1o luvaieiuiegsiaaiunse
gausUTEeznalasUszanale [WuReIRud 1T UNITAIUIAINAITITU AT LA UANLLEIVDITO VLAY
a Y 1] I3 a N W a 2 =
uagsnagansunatldanuivadewindiuluynlew vigsfawenanusimidlou ludies uay Loy
UYDNLIDI9LTAIUSLANAIAUNIN 1aZ AINITIUNITAIRUAT UBNAINIAINITIITVUAILAE 9T

aMderIuIuTLTuna 1 NAelTluN1TAIAUAIAIY LTU 1IANUTLNBUAUAT 130 L1Ia1a3aUAN

1%
a 1 a o

(Service Time) Wanfifiossenioudsaudi (Waiting Time) %ﬂuwﬁqimmuqimmﬂu LIAINTTAY
auidnaandnsnsinaveiisiy (Flow Rate) meulvantsiulignénigads fedumnlusunsy
Lildeenuuudmiuliuiunsangnisdiuaimanild agliaunsailvsunsululéndugsnad
vainvate vi3e Wesndudosudly USudsuisnisduiasrernie a1vuds nandesa faglyl

aunsovile wse ldaunulunisusulaeu etelianaiatade lulasenisil lauseyndly Design
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Patterns “Template Method” Way “Strategy” TuUN1S99NLUU LAY WAIUN LWBTDISUNITAAUA

ATINEAITAUIUTEELN 181 A9 lananlut1emu

4.3 nsenuuUIUWeSIaWiasanUIN1saINluga Clustering waz lugan1sdm Route (Route
Planning)
Web Service lamunudmnsunisisenlduinisnisdn Route Usznaumeigeiianaliil

createDeliveryPlan(Configuration, DeliveryOrders, DistanceMatrixs) : VrpSolverResponse

® %aild “createDeliveryPlan  nUszasAiiiolilusunsunisusnaiuisasenldlusunsy

[

VaRP TiAruianun1sindsduaily deagiinlulusunsuuszian ERP U SAP w38 Open

a 1%

ERP 71US¥N599n15tuda@adun (Sale Order) @nunsasdinumaiussuUILHULEUNI9N1TUUY

BN

dmiuraneaudnszaegduauazinseunaruussuuasaunagiimans tiasenldflandu

N153ALAUN19UARINTUTUNTUTIETnuHUTovUEsEUAMUUSRLULRALY Toyadunndmy

Hendunisassuaun1sdnds Usenaunae A1 Configuration  Avuaiaulun1sdnumy,

DeliveryOrders MAUTI8A15INAIFUATIMUANADIN1T IRl USUATUTALEULY wag

DistanceMatrixs iiiuseazi8enssuzn1seningaindsdumdmsusonsindsduamaun

weNINUY LwaTiaTesuNITsEyIUIUUNISAIUNMSIALEUNIAWUY Route-First-Cluster-

Second wag Cluster-First-Route-Second 1aAgN15YIN9IULARZLUUILLENLABNISATUARATLL

[y 1

oA

o

a 6 1 . . d' o
W131HLEB3dIU Configuration Mg

- GlobalMethod: W15LABSAMSUMAUALUINIINADINSIALUTHLATUIAHUNITIAES

duA1 Ao AoIn15¥in Clustering $aAU Routing w3eld A1vinnuale Av 0 = Routing

Only, 1 = Cluster-First-Route-Second, 2 = Route-First-Cluster-Second

- RoutingMethod: Wasfimasdusumuun Algorithm 7l4lun15¥i1 Routing A9IAIRUA

19 louA 0 = TSP, 1 = VRP

- PartitioningMethod: w15 fiwasdmsurinun Algorithm lun1svi Clustering Anfl

muuald laun 0 = k-Means, 1 = Multi-Level KL, 2 = Spectral

[

Taglunsaznstlaunsamuunsisazideanuiule fail

- n38) Route Only (GlobalMethod = 0).  @unsaldeu RouteMethod lats 2 wuy

Ao TSP way VRP

- ns&l Cluster First, Route Second (GlobalMethod = 1) @u15al%97u RouteMethod

1A919 2 WUU A TSP wag VRP kag @u1sawaantetany PartitionMethod %9 3 kU

A k-Means, Multi-Level KL, Spectral
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- n38 Route-First-Cluster-Second (GlobalMethod = 2) aglianunsaiden Algorithm
As54¥n Routing  I& dedld TSP widuiileda Grand  Tour  wae lilaunsaiden
PartitionMethod Tun1s3nnguandale mmimzqL‘q"aulmmmqLLazﬁwwﬁﬂUiiﬁqﬂﬂuaa
o (VehicleCapacity, VehicleWeight) %ﬂiﬂmﬂimsﬂ'ﬁgmdqﬁlﬁmﬂmiﬁﬁmm Grand
Tour iNdaflensa sousiaziiintazgninlaefiansaninngueadslulusaduifeiulidu

ANUUITBUMUNUIINNTDITD

naawsNlfaINLIuBsIa “createDeliveryPlan” VipSolverResponse Usenausag SWANan1san

uwi (Code), Tonmunsalindefinnainainnissu (Message) wae s18n1350vuailFuLEIm
(ArrayOfvehicleAssigcnment) Fasgazidunvassavudmlésunuazlsenausie ID vadsn vun
A11Ue9IH (Capacity) 1IA198NAINAGIALAT (Departure Time) nafidenduiandadui (Retumn
Time) way 918 saudnfidnddluiiensa (ArrayOfDeliverableOrder)  sneawBenvamsiimes
LATNAANSIINNITSENILEsIA “createDeliveryPlan” aunsaglaainaianuain ¢ v 102

® 9a37a “clusterDeliveryOrders” dSULUINGUNE@NANUTINIUNGUAMTUA LABAINTT

[ 1 1 [ ]

Avuaiden algorithm  dusuldutangugadngds waz szydeulvinerdedlas inunaily

a & 1 . . =
W1FwaTaIU Configuration NdARYlALA

o

- GlobalMethod szyiilu CT @e szylivin Clustering
- PartitionMethod @u15aLa0n Algorithm Alanatl 0 = k-Means, 1 = Multi-Level KL,
2 = Spectral

[ 1 1

- ClusterNumber szysuIUNgUAasTIsiaInIswue wu wuudu 3 ngw, 4 nau

3 a9
1

- CutToHopCost WhniinaudAtyseninadiui link Ngndnuusseninangy fuaiy
13704 link Nigndn AfszyRduiIu link Ngeulidn
- BoundaryCutOffDistance syeznnaneauliniauiulasenitanguau

uadnsnlaanniuwasia “clusterDeliveryOrders” Usenaume SHaRan1sdnwky (Code),

YoAUNTAULAATORANAININNTTTU (Message) uaz i’mmiﬁuaqﬁwﬁqmadﬁuﬁwﬁm%’mﬁu Cluster
isyusouan (ArrayOfDereryOrder) % Delivery Order Lmauiwmﬂuammm Tag o
ClusterNumber mvwmmaﬁu Cluster ¥94 Delivery Order uuq S1UazLDYATINITTNDS LAY
NAaWGAINNTISEARTIE “clusterDeliveryOrders” mmm@ﬂmwﬂ AAKUIN 9. U 107

a o < a o ' Y]
4.4 5']&]?13&]&]9]Naﬂ'ﬁW@Ju’]LTULLaWWﬁLﬂ%ui')&ﬂ&l@aﬂaﬂiﬂﬁuﬂi&m'ﬁﬂﬂ Route LLag I‘UiLLﬂS&I
n153m Cluster

fdelanmuivwenndindunulugageslusunsunisda Route waz lUsunsun1sdn

Cluster lnglaUalnusnsiineassldlan URL : http://nrctdemo.cloudapp.net/demo/#/deliveryorders


http://nrctdemo.cloudapp.net/demo/%23/deliveryorders
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annsadenldomuiiovhoumuduneundnlunisdn Route way Cluster fwialdilfio 1) asreaeu
avsnsdnldeuFist Log ) waz nsdmuadeulanavasuduadiusndmiunisdauny
(Configuration) ) 5Uf 4 3uansthaelusunsudmiuduneutl 2) araunurudedudi 3) dudrdeya
Delivery Orders fifiosnsanuny uaz tdon Delivery Orders dmiuunuiiadnadu 4) NI UTRYA
Delivery Orders luunuiiadslinousudaunudnluiii 5) &slilusunsudndumssaluiiandeyai

wiseld 6) avavaeuEUMNle wazeuliRLdug

s lgszuuasansn (First Log in)

avtiatzinladsyun

User Narme

siamfine

asswort
[SiatE DT

=

3UN 4.3 1111138 Log in il uuinaunuldun1anisuuddmsunategudnseaedunuay

ﬂiaunm‘uuiz‘uum3aum¢1qﬁmam§

189310 Log i idgdszuuuan Wlumuysudnende “Asr1” ienmunAlsudy v3e
= ' ' . . 0 v 9 v A P ° v 1 a v P v )
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loFilter(OncePerR

1

plicationFilterChain.internalDoFilter<App
re.ApplicationFilterChain.doFilter{ApplicationF
eh.filter.CharacterEncodingFilter.doFilterIntern

.filter.OncePerRequestFilter.doPilter(OncePerR)
ApplicationFilterChain.internalDoFilter<Appl

fApplicationFilterChain.doFilter<ApplicationF

core
oke (StandardWrappery

atalina.core ndardWrapperValve . in
talina.core.StandardContextUalve . invoke(StandardContexty

authenticator.AuthenticatorBase.invoke(Authenticaj

catalina
tandardHostUalve .

StandardHostUalve . invok
sortUalve . invoke (ErrorReportUalve..

ogUalve . java:

.catalina.va ErrorR
s.AccessLogUalve . invoke <A
tandardEngineValve . invok
ice(Coyotedapter. jav

talina.valve
tandardEnginelal

atalina.cor
atalina.connector.Coyotefidapt

httpil.AbstractittpliProces ocess(Abstracthttp)
AbstractPro ctConnectionHandler.process
util.net.AprEndpoint$SocketProcessor.run(AprEndpoin
dPoo1Executor . runWorker(ThreadPoo 1Executor.
toréWorker. run(ThreadPoolExecuton

e adPoo 1Ex
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AARUIN A . 3571500 Library iy eeulwidusd COM+ uaz.NET Web Service

1) N15AnRa COM+ UULASAANDY Server

e Un Components Service Taelufi Control Panel > Administrative Tools > Component

Services
Gl 2 Administrative Tools = =
Home Share View - 0
T <« System and Security » Administrative Tools v & Search Administrative Tools o
~ MName Date modified Type ~
@ Control Panel = -
@ Al Control Panel ltems ||ﬁ: Component Services Shortcut
' Computer Management Shortcut
By, Appearance and Personalization @\ P 9 . .
. [l Defragment and Optimize Drives Shortcut
9 Clock, Language, and Region I
@ £ ‘A (2f, Disk Cleanup Shortcut
ase of Access
E_E Hardware and Sound (3] Event Viewer Shortcut
ﬁ Internet Information Services (I15) Manager Shortcut
‘E-?‘ Metwork and Internet X .
p fal, iSCSl Initiator Shortcut
| rograms -
5 J d4s . Eh Local Security Policy Shortcut
stem and Securi
PYA - ty ODBC Data Sources (32-bit) Shortcut
ction Center
T ODBC Data Sources (64-bit) Shorteut
] ministrative Tools ~
BitLocker Drive E . @ Performance Monitor Shortcut
% BitLocker Drive Encryption ?ﬁ X S

o AdnYN i COM+ Application tdan New > Application

&
Wha

. File Action

View Window Help

Component Services

(23 Conseole Root
4 ®. Component Services

&

&

g & 9

4 [ | Computers COM+ COM+ QC COM+ COM+ PriVssProv
4 (& My Computer Explarer Dead Lett... Utilities Litilities (...
4|~ COM+ Applications| .Y -

> f-'o COM+ E:| Mew » | Application |
g COM+Q i
L comsy W "
B f‘-_ﬂ? COM+ U Mew Window from Here
[> g’ PrlVssPro Refresh
> g’ Systemn £

e 9xil Windows Juu Tvinm Next



Welcome to the COM+ Application Install Wizard

Welcome to the COM+
Application Install Wizard

a
3%"' ¥ This wizard will help you to install or create new applications.

< Back Mext = Cancel

e L59n Create Empty Application
o Tut9s Enter a name for the new application Tvuw VrpSolver lugau Activation Type
\&on Library application wana Next
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Welcome to the COM+ Application Install Wizard

Create BEmpty Application
Flease specify the name of the new application.

Enter a name for the new application:
VipSolver

Activation Type

(@) Library application
Companents will be activated in the creator’s process.

(") Server application
Components will be activated in a dedicated server process.

<Back | Ned> | | Cancel

® N@ Finish

93



94

Welcome to the COM+ Application Install Wizard

Thank you for using the COM+
Application Install Wizard

The wizard has gathered all necessary information to
perfom the install.

o aniuasly COM+ Application Tnide VrpSolver

e ARNYIN VrpSolver > Components > New > Component

..:’ FITY e T e Tl
) Eﬂ Systermn Application
a % YrpSolver

| Components
. [ Legacy ( Mew J Component
A= F‘u:ules. View -

|| DCOM Cenfig _

. ] Running Proces Mew Window from Here

+ | Distributed Trar Refresh
Event Viewer (Local)
Services (Local) Help

I

e aAdntaen Install new component(s)



Welcome to the COM+ Component Install Wizard “

Import or install a component
_.install a new companent or import components that are already registered.

‘I
%y@ Install new component(s).
o/
§
[

Import componenti(s) that are already registered.
WARNING: This will nat register interface and method information.

Install new event class(es).

Application: VpSolver
Computer: My Computer

95

o niiunatu Add wazdenlud VRPSolverComp.dll udanm Open

Welcome to the COM+ Component Install Wizard
Install new components k}j Actions
Please specify the file(s) that contain the components you want to install. | Components
More Actions
Click Add to choose the filefs) that contain the components you want to install.
Files to install:
File Contents ‘
2. Select files to install B
T . e« Local Disk (C:) » components v O Search components 2
Components f
Component Organize = Mew folder == - E @
E iCloud Drive (Ma » Mame ° Date modified Type
“El Recent places —
% VRPSolverComp.dll 47/201412:13PM Application
1M This PC
1 Desktop
| Documents
& Downloads
B Movies
o Music
=| Pictures
i, Local Disk ()
L T-Zip
| components
1 cygwingd v < >
File name: | VRPSolverComp.dll v| |Component Files (*.dll;*.tlb) v|
| Open | | Cancel |




o lANAANSAININ

Welcome to the COM+ Component Install Wizard

Install new components
Please specify the file(z) that cortain the components you want to install.

Click Add to choose the file(s) that contain the components you want to install.

Files to install:
File Conterts Add...
C:hcomponents ' WRPSolverComp dil components, typelib
Remowve
Companents found:
Companent Properties  Interfaces  Installed Details
Solver COM+ found Me
VRPSolverService COM+ found Mo

< Back Mead =

Cancel

e INUUNA Next kagna Finish

Welcome to the COM+ Component Install Wizard

Thank you for using the COM+
Component Install Wizard

J@""""r The wizard has gathered all necessary information to

perfom the install.
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o laus13vealusunsu VaRP (Software Engine) azgnasidbiluneulmiud COM+ ndeutily

Waluduwesiasald

Component Services
%. File Action View Window Help

- |

Pl COM+ Applications
g’ COM+ Explorer
& COM+ QC Dead Lette
2 COM- Utilities
2 oM~ Utilities (32 bit
@ PriVssProvider

g’ System Application
& VrpSolver

AT T owow v |

4 [ Components
> @ Solver.5martR|
> @ VRPSolverSery|

> || Legacy Compone

> || Roles

- &
|2 Ole=zE=
|2 Console Root % % Actions
4 (8 Component Services
. Components -
4 || Computers Solver.Smart VRPSohverS... ! i
4 (& My Computer Route.biz.1 More Actions

2) nsUasenledeny COM+ 310 NET Web Service

o #lUsidalu Visual Studio AANY19 Reference wadldan Add Reference...

o0 VRPSalver - Microsoft Visual Studio

File Edit View Project Build Debug Team Data Tools Architecture Test Analyze Window Help

- O

Pl T | 6 a9 - e GG b [Release <[] (8 | Clusterhiumber

| E R RO

P ke A

Z2|0@PP B ABA:

cluster.cpp X

(Unknown Scope) -]

091001 g, 53200 32 B

B Solution Explorer v X
Jl=l 2 E
=0 [ Solution 'VRPSolver' (6 projects) &

4 [ ConsoleApplicationl
> [=d Properties

Ref
o [ Refers Add Reference...

<3 Mi

D5y AddService Reference...

-3 System.Core
-3 System Data
-3 System Data.DataSetExter
-3 System.Xml

< >
£ Solutio... B2 C

#4 Find an...

Properties

e fiuitu COM Ben VRPSolverCompLib u&anm OK



o0 Add Reference ?
MET | COM | Projects | Browse | Recent
Component Name . TypeLib Version ™
Visual Studic 9.0 Deployment Type library 1.0
Visual Studic Tools for Applications Project Type Library 9.0
Visual Studic Web Context Support 1.0
Visual Studic Web Project CBM Support 1.0
Visual Studic Web Project MultiTargeting support 1.0
Visual Studic Web Project WebApplicationHost support 1.0
| VRPSclverComplib 1.0
V5Debug 8.0 Type Library 8.0
VsHelp 1.0
VeHelp20 1.0
VsHostProclib 1.0
VSPerfControl 2.0 Type Library 20
VssEwvent 1.0 Type Library 1.0 o
£ >

o wlPNadnsSAININW

Solution Explorer * 1 X

= | & 2]
; Solution 'VRPSolver' (6 projects) A
4 [ ConsoleApplication
> |=d Properties
4 |7 References
-3 Microsoft.C5harp
<3 System
< Systemn.Core
-3 Systemn.Data
<3 Systern.Data.DataSetExter
< Systermn.Xml
-3 Systermn.Xml.Ling
-3 VRPSolverComplLib

rH#1 Mermmramm -

'
Y o o

o uazanunsasunldmdniagly library lanudiegedanmn

VRPSolverCompLib.VRPSolverService service = new VRPSolverComplib.VRPSolverService();

service.calculateRoute (™™, "");
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Aonsuansnavuuaulaelyd Open source GIS (QGIS, MapQuest)

1) Mmauansmarulusunsy QGIS
Wiasnldau Library Awandunanazdnnguanu aglaradnsidu Text File Fsanunsainliidn

seluswnsy QGIS e

a) nadidenlditeidu createDeliveryPlan, cluster first, route_first
aunsntlvg ggis.txt lUUalulusinsu ggis lamutuneusail

i vL‘LJﬁLiJ‘H Layer 1den Add Delimited Text Layer...
L
Project Edit View |Layer | Settings Plugins \Vector Raster Database Processing

=] MNew 3 .1:1. ;: 3
D Embed Layers and Groups... 9 o 4

y B 2 Add vector Layer... CtrI+Sh?Ft+'u' = (g
oo 'n Add Raster Layer... Ctrl+5hift+R
l@ l@ 'n Add PostGIS Layers... Ctrl+Shift+D
' ' £7% Add Spatialite Layer... Ctrl+5hift-+
E Add M550 Spatial Layer... Ctrl+5hift-+M
@, Add Orade Spatial Layer... Ctrl+5hift+0
&8, Add Orade GeoRaster Layer...

}(n add SQL Anywhere Layer...

'D &%) Add WMS/WMTS Layer... Cirl+5hift+
f €3 Add wes Layer...
a %) Add WFS Layer...

R . Add Delimited Text Layer..

i, 1@enlWd qgis.txt flgnnnisentd route planning library

it Create a Layer from a Delimited Text File ?
File Name | C:fvrpservices temp/gl_time_slot_20140922_15453%/qgis. tet
Layer name | qgis Encoding | UTF-8 -
File format CSV (comma separated values) @ Custom delimiters Regular expression delimiter
Comma X Tab Space Colon Semicolon
Other delimiters Quote | = Escape | ™
Record options MNumber of header lines to discard | 0 = First record has field names
Field options Trim fields Discard empty fields Decimal separator is comma
Geometry definition Paint coordinates ® Well known text (WKT) Mo geometry (attribute only table)
Geometry field | field_2 * Geometry type Detect @+
Layer settings Use spatial index Use subset index Watch file
[ | field_ field_2
|1 a LIMNESTRING(100.633 13.8254,100.591 13.793,100.556 13.74,100.67 13.832,100.655 13.827,100.571 13.721,100.57
Kl 1D
QK Cancel Help




iv.

Tiden Coordinate Reference System Ju é'fﬂg‘d WGS 84

A Coordinate Reference System Selector

Specify CRS for layer qgis

Filter

tly used c© linate refi

Coordinate Reference System Authaority 1D

EP5G:4326

1]

[ |

Selected CRS: WG5S 34

+proj=longlat +datum=WG584 +no_defs

(o ) o

| (]
Coordinate refs y of the world Hide deprecated CRSs
| Coordinate Reference System Authority [D [+]
- WG5S 66 EPSG:4760 D

- WGS5 72 EPSG:4322

- WGS T2BE EP5G:4324
-~ WGS 84 EP5G:4326 @

Help
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v.  annsaldsudvsansasi@unialinansananula lae
1. @dnu29 layer 'qgis' Li8n properties

Q06 Layers =

— L Zoom to Layer Extent
= ¢ Show in Overview _
. Remove FHom
| Duplicate
Set Layer CRS
Set Project CRS from Layer

Open Attribute Table Lo

Save As...

Save Selection As...
Filter... | =
Show Feature Count

Hename .
Copy Style e
Add New Group
[ Expand All
[ Collapse All

v Update Drawing Order

Thaiand

2. Style Waswan Single Symbol 1¥u Categorized

e 9 # Lays
Style
R General i
w Layer rendering
Labels Layer transparency
Fields Layer blending mode MNormal
Display
— v 3 Single Symbol v
, 0 Actions C g '
ategorized
‘é Joins + Graduated
Rule-based
[JII Diagrams | Point displacement  —
@ Metadata
Symbol layers
I




3. antiuden Color ramp Wuyndn

102

U

A03M13 waINAly Classify

& Categorized a

Column | field_1
Symbol — Change... Colorramp | |§| 1} new random ramp
Symbol v Value Label
— 1 1
- 2 2
3 3
— 4 4
5 5
. ] ]
— 7 7
. :] :]
. ] ]
- 10 10
— 1 1
o 12 12
i 13 13
44 44
Classify Add Delete Delete all Join Advanced _

o =9

(w27
3
20%
{eoy]
THAWI
. WATT
L e
321

NO
OmNoi  KHANG Fgu
e, L
Sauwon
= NONG K¥
i) LATE wBad
BANG B
[
m
THA KHAM
u:, ‘_?‘ NP3 W
K¥iom (2554
— |
ez
|-
‘\:\__\ - r—ARY

o
0 =
-
- .
LAM WA
TAWAN OF
i
\ 1
- P
BANG KHEONG 5,
1 ,%‘7 SAM WA 7.;1.;(»\; ow \|
. - V90 waas U "“
A Wl W s ’ 1
N\
A0 \
R,
h . cI YA
NHLONG KURND,
WY H NRD




b. nsalisenleHentu createCluster
anunsarlng ggis.txt lUalulusunsu ogis lanutunousl

lﬂﬁLmH Layer 1&on Add Delimited Text Layer...

b

N

danknd cluster.txt

Field options
Geometry definition

Layer settings

Project Edit View |Layer | Settings Plugins Vector Raster Datsbase Processing
M ] . -
R ) o @ 511
L At Embed Layers and Groups... P 4
q .
- B V2 Add vector Layer... Curl4shift+y | w @
v, ¥, Add Raster Layer... Ctrl+5hift+R ®
l@ I@ @ add PostGIS Layers... Ctrl+5hift+D
A7 hdd Spatialite Layer... Ctrl+5hift+L
v, H add M350L Spatial Layer... Ctrl+5hift+M
@, Add Orade Spatial Layer...  Ctrl+5hift+0
' &, Add Orade GeoRaster Layer...
4]
A add 5QL Anywhere Layer...
'ﬂ 6% Add WMSWMTS Layer... Ctrl+Shift+
ﬁ €53 Add WCs Laver...
] &%) Add WFS Layer...
R . Add Delimited Text Layer...
a v oy I3 .
1 X field Timdondu field 1
. v oA < .
Y field Tidonidu field 2
File Name Molumes/Chvrpservicesitemp/apt_rp_20141023_120724/cluster.txt Browse...
Layer name | cluster Encoding UTF-8 B
File format 1 C8V (comma separated values) () Custom delimiters | Regular expression delimiter
~ Comma @ Tab | Space | Colon | Semicolon
Other delimiters Quote " Escape "
Record options Number of header lines to discard 0 = || First record has field names

| Trim fields || Discard empty fields| | Decimal separator is comma
' Well known text (WKT) | No geometry (attribute only table)

B Y field | field_2 B | DMS coordinates
| Walch file

° Point coordinates
Xfield | field_1

| Use spatial index | Use subset index

field_1  field_2 field_3
100.503 | 13.7638

100.494 | 13.7296

100.595 | 13.6066

100.545 | 13.7805

100.81 |13.7532

100.69

13.7944

100.645 | 13.6786

100.636 | 13.7362

W m =~ @ 0 & W M -

100.543 | 13.7757

[ (RS Y R N N S A )

Help

Cancel
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AMEUIN 4. 519A2LD8AVRLIVYESIE “createDeliveryPlan” S1M5UNISANUIUUNUNITINGS
AuAn waz LIUwesia “clusterDeliveryOrders” d15UN1SAIUIUNITIANGUYAES

<?xml version="1.0" encoding="utf-8"?>
<wsdl:definitions xmlns:s="http://www.w3.0rg/2001/XMLSchema"
xmlns:soap12="http://schemas.xmlsoap.org/wsdl/soap12/"
xmlns:http="http://schemas.xmlsoap.org/wsdl/http/"
xmlns:mime="http://schemas.xmlsoap.org/wsdl/mime/"
xmlns:tns="http://derive.com/varp/vrp/services"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:tm="http://microsoft.com/wsdl/mime/textMatching/"
xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/"
targetNamespace="http://derive.com/varp/vrp/services"
xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">
<wsdl:itypes>
<s:schema elementFormDefault="qualified"
targetNamespace="http://derive.com/varp/vrp/services">
<s:element name="createDeliveryPlan">
<s:complexType>
<s:sequence>
<s:element minOccurs="0" maxOccurs="1" name="request"
type="tns:VrpSolverRequest" />
</sisequence>
</s:complexType>
</s:element>
<s:complexType name="VrpSolverRequest">
<s:sequence>
<s:element minOccurs="0" maxOccurs="1" name="Configuration"
type="tns:Configuration" />
<s:element minOccurs="0" maxOccurs="1" name="DeliveryOrders"
type="tns:ArrayOfDeliveryOrder" />
<s:element minOccurs="0" maxOccurs="1" name="DistanceMatrixs"
type="tns:ArrayOfDistanceMatrix" />
<s:element minOccurs="0" maxOccurs="1" name="timeSlot"
type="tns:ArrayOfTimeSlot" />
</s:sequence>
</s:complexType>
<s:complexType name="Configuration">

<sisequence>



/>

/>

/>

/>

<s:element minOccurs="0" maxOccurs="1"

<s:element minOccurs="1" maxOccurs="1"

<s:element minOccurs="1" maxOccurs="1"

<s:element minOccurs="1" maxOccurs="1"

<s:element minOccurs="1" maxOccurs="1"

l
l

<s:element minOccurs="1" maxOccurs="1"
l

<s:element minOccurs="1" maxOccurs="1"

<s:element minOccurs="1" maxOccurs="1"

<s:element minOccurs="1" maxOccurs="1"

<s:element minOccurs="1" maxOccurs="1"

<s:element minOccurs="0" maxOccurs="1"

<s:element minOccurs="1" maxOccurs="1"

<s:element minOccurs="1" maxOccurs="1"

<s:element minOccurs="1" maxOccurs="1"

<s:element minOccurs="1" maxOccurs="1"

" n

<s:element minOccurs="1" maxOccurs="1

" n

<s:element minOccurs="1" maxOccurs="1

type="s:double" />

" n

<s:element minOccurs="1" maxOccurs="1

/>
<s:element minOccurs="1" maxOccurs="1"
<s:element minOccurs="1" maxOccurs="1"
<s:element minOccurs="1" maxOccurs="1"
<s:element minOccurs="1" maxOccurs="1"
<s:element minOccurs="1" maxOccurs="1"
type="s:int" />

<s:element minOccurs="1" maxOccurs="1"
</sisequence>

</s:complexType>
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name="clientName" type="s:string" />
name="DepotPlaceld" type="s:long" />

name="VehicleCapacity" type="s:double"

name="VehicleWeight" type="s:double" />
name="MaxDrop" type="s:int" />
name="MaxDistance" type="s:int" />

name="UseServiceTime" type="s:boolean"

name="DepotLatitude" type="s:double" />

name="DepotLongitude" type="s:double"

name="UseTimeWindow" type="s:boolean"

name="EdgeType" type="s:string" />
name="WaitingTime" type="s:int" />
name="MaxColoadDistance" type="s:int" />
name="TrafficFactor" type="s:int" />
name="MixFleet" type="s:boolean" />
name="MaxShipment" type="s:int" />

name="ProductLoadingRate"

name="ShipmentBufferTime" type="s:int"

name="MaxWorkTime" type="s:int" />
name="GlobalMethod" type="s:int" />
name="PatitioningMethod" type="s:int" />
name="CutToHopCost" type="s:double" />

name="BoundaryCutOffDistance"

name="ClusterNumber" type="s:int" />

<s:complexType name="ArrayOfDeliveryOrder">

<sisequence>

<s:element minOccurs="0" maxOccurs="unbounded" name="DeliveryOrder"

nillable="true" type="tns:DeliveryOrder" />

</sisequence>
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</s:complexType>
<s:complexType name="DeliveryOrder">
<s:sequence>
<s:element minOccurs="1" maxOccurs="1" name="DistributionCenterld" type="s:long"
/>
<s:element minOccurs="0" maxOccurs="1" name="OrderNo" type="s:string" />
<s:element minOccurs="1" maxOccurs="1" name="ShipTold" type="s:long" />

<s:element minOccurs="1" maxOccurs="1" name="Latitude" type="s:double" />

(

(

(
<s:element minOccurs="1" maxOccurs="1" name="Longitude" type="s:double" />
<s:element minOccurs="1" maxOccurs="1" name="DeliveryDate" type="s:dateTime" />
<s:element minOccurs="1" maxOccurs="1" name="EarlyTimeWindow" type="s:int" />
<s:element minOccurs="1" maxOccurs="1" name="LateTimeWindow" type="s:int" />
<s:element minOccurs="1" maxOccurs="1" name="ServiceTime" type="s:double" />
<s:element minOccurs="1" maxOccurs="1" name="clusterNumber" type="s:int" />
<s:element minOccurs="1" maxOccurs="1" name="Condition1" type="s:int" />
<s:element minOccurs="1" maxOccurs="1" name="Condition2" type="s:int" />
<s:element minOccurs="1" maxOccurs="1" name="Condition3" type="s:int" />
<s:element minOccurs="1" maxOccurs="1" name="Conditiond" type="s:int" />
<s:element minOccurs="1" maxOccurs="1" name="Condition5" type="s:int" />

"

<s:element minOccurs="0" maxOccurs="1" name="OrderedProducts"
type="tns:ArrayOfOrderedProduct" />
</sisequence>
</s:complexType>
<s:complexType name="ArrayOfOrderedProduct">
<s:sequence>
<s:element minOccurs="0" maxOccurs="unbounded" name="OrderedProduct"
nillable="true" type="tns:OrderedProduct" />
</sisequence>
</s:complexType>
<s:complexType name="OrderedProduct">
<s:sequence>
<s:element minOccurs="0" maxOccurs="1" name="Productld" type="s:string" />
<s:element minOccurs="1" maxOccurs="1" name="Volume" type="s:double" />
<s:element minOccurs="1" maxOccurs="1" name="Weight" type="s:double" />
<s:element minOccurs="1" maxOccurs="1" name="AdjustmentFactor" type="s:double"
/>
</s:sequence>

</s:complexType>



<s:complexType name="ArrayOfDistanceMatrix">
<s:sequence>
<s:element minOccurs="0" maxOccurs="unbounded" name="DistanceMatrix"
nillable="true" type="tns:DistanceMatrix" />
</s:sequence>
</s:complexType>
<s:complexType name="DistanceMatrix">
<s:sequence>
<s:element minOccurs="1" maxOccurs="1" name="Start" type="s:long" />
<s:element minOccurs="1" maxOccurs="1" name="End" type="s:long" />
<s:element minOccurs="1" maxOccurs="1" name="Distance" type="s:int" />
<s:element minOccurs="1" maxOccurs="1" name="TravelTime" type="s:int" />
</sisequence>
</s:complexType>
<s:complexType name="ArrayOfTimeSlot">

<s:isequence>
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<s:element minOccurs="0" maxOccurs="unbounded" name="TimeSlot" nillable="true"

type="tns:TimeSlot" />
</sisequence>
</s:complexType>
<s:complexType name="TimeSlot">
<s:sequence>
<s:element minOccurs="1" maxOccurs="1" name="start" type="s:dateTime" />
<s:element minOccurs="1" maxOccurs="1" name="end" type="s:dateTime" />
</sisequence>
</s:complexType>
<s:element name="createDeliveryPlanResponse">
<s:complexType>
<s:sequence>
<s:element minOccurs="0" maxOccurs="1" name="createDeliveryPlanResult"
type="tns:VrpSolverResponse" />
</s:isequence>
</s:complexType>
</s:element>
<s:complexType name="VrpSolverResponse">
<s:sequence>
<s:element minOccurs="0" maxOccurs="1" name="Code" type="s:string" />

<s:element minOccurs="0" maxOccurs="1" name="Message" type="s:string" />
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<s:element minOccurs="0" maxOccurs="1" name="VehicleAssicnments"
type="tns:ArrayOfVehicleAssignment" />
</sisequence>
</s:complexType>
<s:complexType name="ArrayOfVehicleAssicnment">
<s:sequence>
<s:element minOccurs="0" maxOccurs="unbounded" name="VehicleAssignment"
nillable="true" type="tns:VehicleAssicnment" />
</sisequence>
</s:complexType>
<s:complexType name="VehicleAssignment">
<s:sequence>
<s:element minOccurs="1" maxOccurs="1" name="Id" type="s:long" />
<s:element minOccurs="1" maxOccurs="1" name="VehicleNumber" type="s:int" />
<s:element minOccurs="1" maxOccurs="1" name="Capacity" type="s:int" />
<s:element minOccurs="1" maxOccurs="1" name="DepartureTime" type="s:dateTime"
/>
<s:element minOccurs="1" maxOccurs="1" name="ReturnTime" type="s:dateTime" />
<s:element minOccurs="0" maxOccurs="1" name="DeliverableOrders"
type="tns:ArrayOfDeliverableOrder" />
</sisequence>
</s:complexType>
<s:complexType name="ArrayOfDeliverableOrder">
<s:sequence>
<s:element minOccurs="0" maxOccurs="unbounded" name="DeliverableOrder"
nillable="true" type="tns:DeliverableOrder" />
</sisequence>
</s:complexType>
<s:complexType name="DeliverableOrder">
<s:sequence>
<s:element minOccurs="1" maxOccurs="1" name="DropSequence" type="s:int" />
<s:element minOccurs="0" maxOccurs="1" name="CustomerCode" type="s:string" />
<s:element minOccurs="1" maxOccurs="1" name="ArrivalTime" type="s:dateTime" />
<s:element minOccurs="1" maxOccurs="1" name="DepartureTime" type="s:dateTime"
/>
<s:element minOccurs="0" maxOccurs="1" name="OrderNos" type="tns:ArrayOfString"
/>

"

<s:element minOccurs="1" maxOccurs="1" name="Volume" type="s:int" />
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<s:element minOccurs="1" maxOccurs="1" name="Weight" type="s:int" />
</sisequence>
</s:complexType>
<s:complexType name="ArrayOfString">
<s:sequence>
<s:element minOccurs="0" maxOccurs="unbounded" name="string" nillable="true"
type="s:string" />
</s:isequence>
</s:complexType>
<s:element name="clusterDeliveryOrders">
<s:complexType>
<s:sequence>
<s:element minOccurs="0" maxOccurs="1" name="request"
type="tns:VrpSolverRequest" />
</sisequence>
</s:complexType>
</s:element>
<s:element name="clusterDeliveryOrdersResponse">
<s:complexType>
<s:sequence>
<s:element minOccurs="0" maxOccurs="1" name="clusterDeliveryOrdersResult"
type="tns:CreateClusterResponse" />
</sisequence>
</s:complexType>
</s:element>
<s:complexType name="CreateClusterResponse">
<s:sequence>
<s:element minOccurs="0" maxOccurs="1" name="Code" type="s:string" />
<s:element minOccurs="0" maxOccurs="1" name="Message" type="s:string" />
<s:element minOccurs="0" maxOccurs="1" name="DeliveryOrders"
type="tns:ArrayOfDeliveryOrder" />
</sisequence>
</s:complexType>
</s:schema>
</wsdl:types>
<wsdl:message name="createDeliveryPlanSoapIn">
<wsdl:part name="parameters" element="tns:createDeliveryPlan" />

</wsdl:message>
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<wsdl:message name="createDeliveryPlanSoapOut">
<wsdl:part name="parameters" element="tns:createDeliveryPlanResponse" />
</wsdl:message>
<wsdl:message name="clusterDeliveryOrdersSoapIn">
<wsdl:part name="parameters" element="tns:clusterDeliveryOrders" />
</wsdl:message>
<wsdl:message name="clusterDeliveryOrdersSoapOut">
<wsdl:part name="parameters" element="tns:clusterDeliveryOrdersResponse" />
</wsdl:message>
<wsdl:portType name="VrpSolverServiceSoap">
<wsdl:operation name="createDeliveryPlan">
<wsdlinput message="tns:createDeliveryPlanSoapIn" />
<wsdl:output message="tns:createDeliveryPlanSoapOut" />
</wsdl:operation>
<wsdl:operation name="clusterDeliveryOrders">
<wsdliinput message="tns:clusterDeliveryOrdersSoapIn" />
<wsdl:output message="tns:clusterDeliveryOrdersSoapOut" />
</wsdl:operation>
</wsdl:portType>
<wsdl:binding name="VrpSolverServiceSoap" type="tns:VrpSolverServiceSoap">
<soap:binding transport="http://schemas.xmlsoap.org/soap/http" />
<wsdl:operation name="createDeliveryPlan">
<soap:operation soapAction="http://derive.com/varp/vrp/services/createDeliveryPlan"
style="document" />
<wsdlinput>
<soap:body use="literal" />
</wsdlinput>
<wsdl:output>
<soap:body use="literal" />
</wsdl:output>
</wsdl:operation>
<wsdl:operation name="clusterDeliveryOrders">
<soap:operation soapAction="http://derive.com/varp/vrp/services/clusterDeliveryOrders"
style="document" />
<wsdlinput>
<soap:body use="literal" />
</wsdlinput>

<wsdl:output>
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<soap:body use="literal" />
</wsdl:output>
</wsdl:operation>
</wsdl:binding>
<wsdl:binding name="VrpSolverServiceSoap12" type="tns:VrpSolverServiceSoap">
<soap12:binding transport="http://schemas.xmlsoap.org/soap/http" />
<wsdl:operation name="createDeliveryPlan">
<soapl2:operation soapAction="http://derive.com/varp/vrp/services/createDeliveryPlan"
style="document" />
<wsdlinput>
<soapl2:body use="literal" />
</wsdlinput>
<wsdl:output>
<soapl2:body use="literal" />
</wsdl:output>
</wsdl:operation>
<wsdl:operation name="clusterDeliveryOrders">
<soapl2:operation
soapAction="http://derive.com/varp/vrp/services/clusterDeliveryOrders" style="document" />
<wsdlinput>
<soapl2:body use="literal" />
</wsdlinput>
<wsdl:output>
<soapl2:body use="literal" />
</wsdl:output>
</wsdl:operation>
</wsdl:binding>
<wsdl:service name="VrpSolverService">
<wsdl:port name="VrpSolverServiceSoap" binding="tns:VrpSolverServiceSoap">
<soap:address location="http://10.211.55.8/vrpservices/VrpSolverService.asmx" />
</wsdl:port>
<wsdl:port name="VrpSolverServiceSoap12" binding="tns:VrpSolverServiceSoap12">
<soapl2:address location="http://10.211.55.8/vrpservices/VrpSolverService.asmx" />
</wsdl:port>
</wsdl:service>

</wsdl:definitions>
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JULUUVBY SOAP Message iildiduiiaiienldiiuiwasia “createDeliveryPlan”  d1%35un1s

ATUIUBAUNISINAIRUA

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"

xmlns:ser="http://derive.com/varp/vrp/services">
<soapenv:Header/>
<soapenv:Body>
<ser:createDeliveryPlan>
<I--Optional:-->
<serrrequest>
<I--Optional:->
<ser:Configuration>
<I--Optional:-->
<ser:clientName>?</ser:clientName>
<ser:DepotPlaceld>?</ser:DepotPlaceld>
<ser:VehicleCapacity>?</ser:VehicleCapacity>
<ser:VehicleWeight>?</ser:VehicleWeight>
<ser:MaxDrop>?</ser:MaxDrop>
<ser:MaxDistance>?</ser:MaxDistance>
<ser:UseServiceTime>?</ser:UseServiceTime>
<ser:DepotLatitude>?</ser:DepotLatitude>
<ser:DepotLongitude>?</ser:DepotLongitude>
<ser:UseTimeWindow>?</ser:UseTimeWindow>
<l--Optional:-->

<ser:EdgeType>?</ser:EdgeType>
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<ser:WaitingTime>?</ser:WaitingTime>
<ser:MaxColoadDistance>?</ser:MaxCol.oadDistance>
<ser:TrafficFactor>?</ser:TrafficFactor>
<ser:MixFleet>?</ser:MixFleet>
<ser:MaxShipment>?</ser:MaxShipment>
<ser:ProductlLoadingRate>?</ser:ProductLoadingRate>
<ser:ShipmentBufferTime>?</ser:ShipmentBufferTime>
<ser:MaxWorkTime>?</ser:MaxWorkTime>
<ser:GlobalMethod>?</ser:GlobalMethod>
<ser:PatitioningMethod>?</ser:PatitioningMethod>
<ser:CutToHopCost>?</ser:CutToHopCost>
<ser:BoundaryCutOffDistance>?</ser:BoundaryCutOffDistance>
<ser:ClusterNumber>?</ser:ClusterNumber>
</ser.Configuration>
<I--Optional:->
<ser:DeliveryOrders>
<l--Zero or more repetitions:-->
<ser:DeliveryOrder>
<ser:DistributionCenterld>?</ser:DistributionCenterld>
<I--Optional:-->
<ser:OrderNo>?</ser:OrderNo>
<ser:ShipTold>?</ser:ShipTold>

<ser:Latitude>?</ser:Latitude>



116

<ser:Longitude>?</ser:Longitude>
<ser:DeliveryDate>?</ser:DeliveryDate>
<ser:EarlyTimeWindow>?</ser:Early TimeWindow>
<ser:LateTimeWindow>?</ser:LateTimeWindow>
<ser:ServiceTime>?</ser:ServiceTime>
<ser:clusterNumber>?</ser:clusterNumber>
<ser:Condition1>7</ser:Condition1>
<ser:Condition2>7</ser:Condition2>
<ser:Condition3>7</ser:Condition3>
<ser:Conditiond>7</ser:Condition4>
<ser:Condition5>7</ser:Condition5>
<I--Optional:-->
<ser:OrderedProducts>
<l--Zero or more repetitions:-->
<ser:OrderedProduct>
<!--Optional:-->
<ser:Productld>?</ser:Productlid>
<ser:Volume>?</ser:Volume>
<serWeight>?</ser:Weight>
<ser:AdjustmentFactor>?</ser:AdjustmentFactor>
</ser:OrderedProduct>
</ser:OrderedProducts>

</ser:DeliveryOrder>



</ser:DeliveryOrders>
<I--Optional:-->
<ser:DistanceMatrixs>
<l--Zero or more repetitions:-->
<ser:DistanceMatrix>
<ser:Start>?</ser:Start>
<ser:End>?</ser:End>
<ser:Distance>7</ser:Distance>
<ser:TravelTime>?</ser:TravelTime>
</ser:DistanceMatrix>
</ser:DistanceMatrixs>
<I--Optional:->
<ser:timeSlot>
<l--Zero or more repetitions:-->
<ser:TimeSlot>
<ser:start>?</ser:start>
<ser:end>?</ser.end>
</ser:TimeSlot>
</ser:timeSlot>
</serrrequest>
</ser:createDeliveryPlan>
</soapenv:Body>

</soapenv:Envelope>
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JULUUUDY SOAP Message Mlddanaizanldiiuasia “clusterDeliveryOrders” d115un1s

ATUIUNTIANGFUYAES

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"

xmlns:ser="http://derive.com/varp/vrp/services">
<soapenv:Header/>
<soapenv:Body>
<ser:clusterDeliveryOrders>
<I--Optional:-->
<serrrequest>
<I--Optional:->
<ser:Configuration>
<I--Optional:—>
<ser:clientName>?</ser:clientName>
<ser:DepotPlaceld>?</ser:DepotPlaceld>
<ser:VehicleCapacity>?</ser:VehicleCapacity>
<ser:VehicleWeight>?</ser:VehicleWeight>
<ser:MaxDrop>?</ser:MaxDrop>
<ser:MaxDistance>?</ser:MaxDistance>
<ser:UseServiceTime>?</ser:UseServiceTime>
<ser:DepotLatitude>?</ser:DepotLatitude>
<ser:DepotLongitude>?</ser:DepotLongitude>
<ser:UseTimeWindow>?</ser:UseTimeWindow>
<l--Optional:-->

<ser:EdgeType>?</ser:EdgeType>
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<ser:WaitingTime>?</ser:WaitingTime>
<ser:MaxColoadDistance>?</ser:MaxCol.oadDistance>
<ser:TrafficFactor>?</ser:TrafficFactor>
<ser:MixFleet>?</ser:MixFleet>
<ser:MaxShipment>?</ser:MaxShipment>
<ser:ProductlLoadingRate>?</ser:ProductLoadingRate>
<ser:ShipmentBufferTime>?</ser:ShipmentBufferTime>
<ser:MaxWorkTime>?</ser:MaxWorkTime>
<ser:GlobalMethod>?</ser:GlobalMethod>
<ser:PatitioningMethod>?</ser:PatitioningMethod>
<ser:CutToHopCost>?</ser:CutToHopCost>
<ser:BoundaryCutOffDistance>?</ser:BoundaryCutOffDistance>
<ser:ClusterNumber>?</ser:ClusterNumber>
</ser.Configuration>
<I--Optional:->
<ser:DeliveryOrders>
<l--Zero or more repetitions:-->
<ser:DeliveryOrder>
<ser:DistributionCenterld>?</ser:DistributionCenterld>
<I--Optional:-->
<ser:OrderNo>?</ser:OrderNo>
<ser:ShipTold>?</ser:ShipTold>

<ser:Latitude>?</ser:Latitude>
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<ser:Longitude>?</ser:Longitude>
<ser:DeliveryDate>?</ser:DeliveryDate>
<ser:EarlyTimeWindow>?</ser:Early TimeWindow>
<ser:LateTimeWindow>?</ser:LateTimeWindow>
<ser:ServiceTime>?</ser:ServiceTime>
<ser:clusterNumber>?</ser:clusterNumber>
<ser:Condition1>?</ser:Condition1>
<ser:Condition2>7</ser:Condition2>
<ser:Condition3>7</ser:Condition3>
<ser:Conditiond>?</ser:Conditiond>
<ser:Condition5>7</ser:Condition5>
<I--Optional:-->
<ser:OrderedProducts>
<l--Zero or more repetitions:-->
<ser:OrderedProduct>
<!--Optional:-->
<ser:Productld>?</ser:Productlid>
<ser:Volume>?</ser:Volume>
<serWeight>?</ser:Weight>
<ser:AdjustmentFactor>?</ser:AdjustmentFactor>
</ser:OrderedProduct>
</ser:OrderedProducts>

</ser:DeliveryOrder>



</ser:DeliveryOrders>
<I--Optional:-->
<ser:DistanceMatrixs>
<l--Zero or more repetitions:-->
<ser:DistanceMatrix>
<ser:Start>?</ser:Start>
<ser:End>?</ser:End>
<ser:Distance>7</ser:Distance>
<ser:TravelTime>?</ser:TravelTime>
</ser:DistanceMatrix>
</ser:DistanceMatrixs>
<I--Optional:->
<ser:timeSlot>
<l--Zero or more repetitions:-->
<ser:TimeSlot>
<ser:start>?</ser:start>
<ser:end>?</ser.end>
</ser:TimeSlot>
</ser:timeSlot>
</serrrequest>
</ser:clusterDeliveryOrders>
</soapenv:Body>

</soapenv:Envelope>
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JULUUUBY SOAP Message fildduitaisenldiiuweiiadmiunisiuinnisdanguyads

<soapenv:Envelope xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"

xmlns:ser="http://derive.com/varp/vrp/services">
<soapenv:Header/>
<soapenv:Body>
<ser:clusterDeliveryOrders>
<I--Optional:-->
<ser:request>
<I--Optional:-->
<ser:Configuration>
<I--Optional:-->
<ser:clientName>?</ser:clientName>
<ser:DepotPlaceld>?</ser:DepotPlaceld>
<ser:VehicleCapacity>?</ser:VehicleCapacity>
<ser:VehicleWeight>?</ser:VehicleWeight>
<ser:MaxDrop>?</ser:MaxDrop>
<ser:MaxDistance>?</ser:MaxDistance>
<ser:UseServiceTime>?</ser:UseServiceTime>
<ser:DepotLatitude>?</ser:DepotLatitude>
<ser:DepotLongitude>?</ser:DepotLongitude>
<ser:UseTimeWindow>?</ser:UseTimeWindow>
<I--Optional:->

<ser:EdgeType>?</ser:EdgeType>
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<ser:WaitingTime>?7</ser:WaitingTime>
<ser:MaxCol oadDistance>?</ser:MaxColLoadDistance>
<ser:TrafficFactor>?</ser:TrafficFactor>
<ser:MixFleet>?</ser:MixFleet>
<ser:MaxShipment>?</ser:MaxShipment>
<ser:ProductlLoadingRate>?</ser:ProductLoadingRate>
<ser:ShipmentBufferTime>?</ser:ShipmentBufferTime>
<ser:MaxWorkTime>?</ser:MaxWorkTime>
<ser:GlobalMethod>?</ser:GlobalMethod>
<ser:PatitioningMethod>?</ser:PatitioningMethod>
<ser:CutToHopCost>?</ser:CutToHopCost>
<ser:BoundaryCutOffDistance>?</ser:BoundaryCutOffDistance>
<ser:ClusterNumber>?</ser:ClusterNumber>
</ser.Configuration>
<I--Optional:-->
<ser:DeliveryOrders>
<l--Zero or more repetitions:-->
<ser:DeliveryOrder>
<ser:DistributionCenterld>?</ser:DistributionCenterld>
<I--Optional:->
<ser:OrderNo>?</ser:OrderNo>
<ser:ShipTold>?</ser:ShipTold>

<ser:Latitude>?</ser:Latitude>
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<ser:Longitude>?</ser:Longitude>
<ser:DeliveryDate>?</ser:DeliveryDate>
<ser:EarlyTimeWindow>?</ser:EarlyTimeWindow>
<ser:LateTimeWindow>?</ser:LateTimeWindow>
<ser:ServiceTime>?</ser:ServiceTime>
<ser:clusterNumber>?</ser:clusterNumber>
<ser:Condition1>7</ser.Condition1>
<ser:Condition2>?</ser:Condition2>
<ser:Condition3>?</ser:Condition3>
<ser:Condition4>7</ser.Condition4>
<ser:Condition5>?</ser:Condition5>
<I--Optional:-->
<ser:OrderedProducts>
<l--Zero or more repetitions:-->
<ser:OrderedProduct>
<I--Optional:-->
<ser:Productld>?</ser:Productid>
<ser:Volume>?</ser:Volume>
<ser:Weight>?</ser:Weight>
<ser:AdjustmentFactor>?</ser:AdjustmentFactor>
</ser:OrderedProduct>
</ser:OrderedProducts>

</ser:DeliveryOrder>



</ser:DeliveryOrders>
<I--Optional:-->
<ser:DistanceMatrixs>
<l--Zero or more repetitions:-->
<ser:DistanceMatrix>
<ser:Start>7</ser:Start>
<ser:End>?</ser:End>
<ser:Distance>?</ser:Distance>
<ser:TravelTime>?</ser:TravelTime>
</ser:DistanceMatrix>
</ser:DistanceMatrixs>
<I--Optional:-->
<ser:timeSlot>
<l--Zero or more repetitions:-->
<ser:TimeSlot>
<ser:start>7</ser:start>
<ser:end>?</ser.end>
</ser:TimeSlot>
</ser:timeSlot>
</serrrequest>
</ser:clusterDeliveryOrders>
</soapenv:Body>

</soapenv:Envelope>
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dum BaandinuandalulunsazgsfanuleuluiuandrddugsiaudasUsenn wu 1uiugeds

(K 1

=

d
geanseviaiionsn szozvnsgeanilamnsieniaiion szogmeilalunsgeanszninegads( Coload
Distance) Arfignryunliuandneiu axliusunsdndaiiunndnefiudneg 1wy svoemsilaunsgean
seminagads(Coload Distance) fwuadtiostu awviilildsiuiusonniu  Suiugedigeande

W50 BanmuaauIndy g9ldsadnuiutiayad

JayayndefuAuadgnan (Customer & Shipment Location) muunfignAmilasie(Customer)

1 a ¥

anunsadnegidugadndedudn (Shipment Addresshnnninwiisd wu gnAniduuiem lalesn J90

[ 1 & a

INFINAIUN MINAIVT NIO AUGUTNT L‘fm(;fu TUMTINIUHUNTTAAIEUAT TEUUINUANULEUNIINTS

Y
'
a

yudsdmsunatgaudnszarvduauazinsauiaivussuuansaumaniinmans avlddoyaiiogynds

durvesgnAnunzlivieguasgnAlun1sauwuduNIndadua

dayauszunn Spatial data 1Judeyaidaiui wu doyagaiiin GPS azfignuazasidgaveqads -

q

£ & A a v a £% < ke
Vo3aNuNUUn Polygon LaAMITBULIATDIARIAUAT LUUAU

1o o

Yayaug1u (Master Data) vanefadoyanantugIudayaveIssuuIRudunsnIsvudsdng

¥ ¥ a

ANEAUINTTIFAUAMALINTBUIAUUTEUUATAUMATANERS Telaun Joyagnan Toyaduen

Y Y

Toyasovuds WWudu Faand1vandeyadnUszinnmiendaivlugiudeya dufedeyasianis
530594 (Transaction Data) 7v¥usen157AnTulusenitensinaIuuessUUIMNUEUN9NS
YudsdmTunaeAudnszAeduAuaziinso uLIAIVUSTUUATAUWANSManS 1wy Toyaliense

Yuasaasluudaz Iy (Shipment) Yeyaununisdndsmiinduusaziu (Delivery Plan)

'
aa v 1

paulwiiud COM+ 1Juwmaluladfinuiseanmnalulad COM (Component Object Model) w4

Usunlulasyons %Qﬁﬂﬁamﬁaﬁwﬁ'emLfmﬁgﬂa%’ﬂﬂumwﬂﬂmﬂimamﬁ’sLma%mwmﬁa a13150
= ~ P v = & Ao ' = a & A P v
gndeulaafignaiamen wilsunsudnnymilaniueguuiasesnauiinesdniasemiasenldan
1a Tun1siSenldaudautandiuiaios aursasonldauniudunesiva laglusndudons v

a  aa Yy & A a
YATLBYMNITNITATINDDULIANILLIYA
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TUsunsy C++ based VRP Solver Engine nadnsflaannauiselulasinist As VRP Solver

Engine 1n8 Solver Engine JulUsunsufinessurdsainlusunsududidesnismuiami3snis
wAteyy VRP %39 Jaynin19919ukun1sdndsdud VRP Solver Engine 9g3uA1sasuaanlusunsy
3u Farnesmeusznausiesuazden Orders Tidoen13inds eaziBenvassavudafianunsnisds
Orders uay (oulylunsiu Orders vossavuds Houlunsdndsveusiazgnds Wusu VRP Solver
Engine avAuInuNunIsIndsduiuarAunadnsliunlusunsufiSenld VRP Solver Engine Ci+

based VRP Solver Engine \JufiiloaSunasn Tuswnsu VRP Solver Engine gnitwuIAIeN1Y Ct

mwluasena NET  vngfaniwilusunsuaeuinimesnlulasgenviaiaduisusenoumeniy

Visual Basic NET a1 C# NET wudiu falusunsuiimuisaniswraiiazidulusinsunviney

Ingldlaussfeaiufie .NET Framework uwaglisunsuazgnulandusialdnniwinals A5enan

=®

Microsoft Intermediate Language (MSIL) &svinlilusunsuundinagiaunannn e iuanaenuLnag

ansasnldau viausuiule

= . . a oA v 1 a v do | Aa v v o=
An5auLIan (Time Window) A® NQUVLGUSUENﬂ']ifJ'NLLNUﬂqﬁf\]ﬁﬂﬂﬁu@’]WﬂqﬁUWﬂ?\ﬁL’Jaqmﬂu@’]@@ﬂﬂﬂ

ds PausEnaume natnaufmuaIaiavNngdnds (Early Time) wag Liavaanivuaaitn
Mednde (Late Time) lagtanaiiivusdunsauiainiIsingds 13en31 Time Window Wag N1s
UNL.Lmumi%’mmﬁnaWﬂﬂi%’mﬁaﬁuﬁwﬁaﬂaq"luﬁdaawmﬂfwma 138N77 NNSINRUNITINAIFUALUY

fnsaurnal (VRP with Time Window)

53UU ERP 8011971 Enterprise Resource Planning  1dussuvatsaumafivisasdnsudsvlunis
ffluamndn Iiud nsdatedadne nsudn nsue Mty waznsudmsyaea Sanisldszuu
ERP ataglumsuimanineinsvesesdnsliinusslonigagn uonandudsinlidoyavesanud
Fuwudduiinisifoulosysmuinisdusgrsasudiu wag (Judeyadaqiu (81984

http://erp.rmuti.ac.th/about_information.html)

izuum'saumma‘imam% %30 Geographic Information System : GIS Wusyuvansaumnaneeluy

a v A ¥

n153nn1steyaBeiun dniinsuansteyaansaumanduiusiusiuniadaiui wu Jeyaiegves
anAnSeusgavidenduaidage nioulvun13inds LanauuLHUN Toyaarsaunalusyuy GIS
fnvzgnuenilududeya Fagldauaruisaszytudoyandeanisiiuansnald (61989

http://www.gisthai.org/about-gis/gis.html)

Application Instance L{JHLLU'JVI'NELUWWLLEJﬂﬁﬂﬁﬂiﬂiLLﬂiNﬁ%UU’JNLLNULEEIIUV]Nﬂ’ﬁSZJUEiQﬁ'M%JU

a 1

naneAudnIzAeduALaziinsoUnaUNSTUUATaumMAndeansirnugsiaus azuvialdau uisae

9

1 90 FeazUsznoumeriukonndintu way grudoyausndudmsuustnusasuss vsil Application

Instance @u1sagninaslivwAIeuiUgliuInIg w38 Server IATodAITU UAkENYINUDATEAD
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fukazgnAluauanslunssentd ieliligldauanuignwimilsaunsadidmsosenldauain

QQJA
UTunNau

Backhaul ApFaLIINAU FINITUTUITIANITIOLNLAUAIVINAU %30 Backhaul Management lag
wengwlsaiglavndundsddualudagnAvatenis unduauingiuaind wnaneieas

nAUASY Feazyreandunula

a ed

Clarke and Wright 1Juisuuudisaindnandnauidudisuwsndmsunitdannisdnduniesn

U o
I a [

YUEIEUAT 50 VRP (Vehicle Route Planning) laendudsuntymnlvameuniaaninneldluan

q

[%
[ [ 1

1090 ALUILAINSTUNITIALKNUAINSTUTOVUAINT 1L UL b UL UTULARLATIVDINITITILEY Lo
Jodrinfediursaldladunisuntayninfiaudnszarodua1ifoaunaiien (6198

Y

http://neo.lcc.uma.es/vrp/solution-methods/heuristics/savings-algorithms/)

Cluster-First Route-Second Method \Juisnsuidgymnisdadunissavudsdua (VRP) Feag

SuduaINMITanguandsduainou (Cluster First) a1ntutgndndeiioglunguifeaiuuAuIum
Wdun19d1nsusaunasiNe (Route  Second) (81989 http://neo.lcc.uma.es/vrp/solution-

methods/heuristics/cluster-first-route-second-method/)

N

RM 88111271 Customer Relationship Management yinefia n1su3vnsgnAnduius dsenaaziiy
nagmsvideroniuas fatunifieldlunisliuinisgnd sauflentsifudeyanginssunisldang
uazALABINsYeIgnAilethfeyauinszsiuaslifmundn s vieuinsruludalously
AunN133ans leediidmanegdie n1ssnwignalvdseiivlawazlduinisainusuneaenly (81984
http://th.wikipedia.org/wiki/%E0%B8%A3%E0%B8%B0%E0%B8%IA%EQ%BE%IA%EN%BE%IA
%E0%B8%A3%E0%B8%BA%E0%B8%AB%E0%B8%B2%E0%B8%A3%E0%B8%84%E0%BE%AT
%E0%B8%B2%E0%B8%A1%E0%B8%AA%E0%B8%B1%E0%B8%A1%E0%B8%IE%EN%BE%B1
%E0%B8%99%E0%B8%98%E0%BI%8C%EV%B8%A5%E0%B8%BI%E0%B8%81%E0%B8%84
%E0%B9%89%E0%B8%B2)

Cross Docking tJundsduslddnsusvauawazdidumluaniuifeddu anuindedanwausdu

AugTIUTIMLazNIEedudlagazyimiiiluanundmsuilasunedud dnvuainsaussynau
nilalUdasndnAunila FuA1asunanunaIndn (Supplier) ¥a183518 UEWIAAKEN FIUTIY UTIVN
WedndelisrudrUanusegnatudazsielagazldiianliiiy 24 d2lue (814989

http://www.scribd.com/doc/168320720/Cross-Docking#scribd)
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DC-to-DC (Distribution Center to Distribution Center)  tJuanIun1saINISIALNUNITIAES

a [

AuArgUsuunils aluunsgsnadnludeadinisnunuiiion1snszaenieindoudedud1ain

a Y a 1

AdsAuAmtelUgIndaduAD Nwtnila

Dispatcher A8 WUTNANYMENNI18UAITTRERRATRVUALNDIRF9FUAIAIL Order 10U

AUNNELAINUAIIT planner

Distance Matrix {Juavi3ndiuanissoznieszningads 2 gafialdlunismaunuduninisings

Aue (Shipment)  TunN19ATUINTZEENI9TINTOIARZLAUNS (Shipment) axldA1TE8ENI9TE1INg
9Ad931n Distance Matrix 3ldAmIuNasIN wag TUTLATUIEUUIUNUEUN N sYudesdmy
aeAugNsEAIeAUALariinsaunAUNTEUUASAUWAIManTIE A ITIEITa lTlag SEEENNg

TveLgITnassliinnnisssemeilawnsgeaasdeiietsaniimualaegdauay (Planner)

a v

Door-to-Door 38 nsadswuufialiedsu Wusziannisuinisdsduiuszunnmis Taduwuuiidnds

| a 1% o

Inefuvesainusenieguagreenisasdualudelvitislsegvodsudua dnldiunisdadudivunn

a

dndnuiutes Jauandnsaindssnnnisdnddumdnuuuiisenda Door-To-Port fiasuainusegues

o

ARanTsdsusddivinIevsevitenAgwvesiyiuey dnldiunisdeduddiuiuunn e nlvuie

—2

e

Full Truck Load nsdsausnuulvianduailiifusu Ingdsanadedumassludanaudagselag

AUr1lUinIsHIUASIAUAT S0 LUAUDIYYIUNINUETSNININTG (919D

http://www.logisticafe.com/2011/11/full-truck-load-ft/)

Genetic_Algorithms 1135015 Meta heuristic MlasuAudeudusg1au1nisuds laedsns

BounuunalnnsAnassiunusssumisaznisnateiugiiedTmuinisaindmeunilsliidudney

(91989 http://neo.lcc.uma.es/vrp/solution-methods/metaheuristics/genetic-algorithm/)

Geofence ABURUANUNYIFARTTIINIMUAMESANTEUIANIR Y38 MVUAYBULYAYDINUNAIY
YAYBIANNA N13AMUA Geo-fence Tuarumsindeduea Tdieruinan ugnsindadnsavudad

ndselil Tnemnsavududieglu Geo-fence va39nds avfodnanuensdndadudeinne

TUAAEN TN TUNISAARIUALAUS

%

1sauieldasdya i diunafivumnse

GPS Tracking fe nsAnn s unusiagUagiuaedyny
7

Jagtuvessnvuds Bedslin1shndagunsal GPS Tracking

[

Poandutuaiu 3 G lUduasesusvig(Server) Sudygulatenis Mlvgldaunsofianiy

o 1

nvaauuislagiuvesgunsal GPS Tracking 1@ gunsal GPS Tracking #esldsiufiussuy

'
o v a

FodwIsHncIuuATaawe(Servenvimt s udyaalatenie danudeyadiunlslaqiug
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1¢¥uanngunsal GPS Tracking ileanuanaauumthaelsiansaianule way danunsalvgfly
nyvadeutoyadoundsla

(91989
http://www.datavis.co.th/web/index.php?option=com_content&view=category&layout=blog&
id=40&Itemid=92)

GUI 68311910 Graphical User Interface vanefisdusiouszarunsniinduglda idugduuuiivinli

Altanunsaldnulusunsulaiedu wu nsnadenmdninuy vie nstiunddensienuideans

N

Wuduy

[

Java Ao mwdwsuiauilusunsursuiianesieglunseganiwilusunsuledng (Object-
. . = Id av v a 1 ] o [
Oriented Programming Language) @udun1wiilasunnuileueg 1 aunnuingaudnnsunmun
TUsHNsUUsEANIULaNNALATY TUTHASUYNIUULLIAToIRauRaasaalds llt 1 uszuULAS0Ue

(Standalone and Desktop Application) sauianiswanduliuwesia (Web Service)

LTL (Less-Than-Truckload) Consignment wnegis n1sudsduauuulifiudusn gusznounis

| Ao v % Y ° % v Y v oA o oA
yudsnfudnvudualudneae LTL ssinissawduaainvangs swiulvlusaduietuiie
Usendnsunuuuds Wlanlsunndu

(91984 https://www.pantavanij.com/portal/e_news/200803/procurement.asp)

Meta Heuristics +u38n157uaneineann heuristics Jazduisnisuidamigneenwuudmsu

Widwmianzites vhlruiednsnsudtamane heuristics 9199¢ldAneURTiaaLuy Local
Optimum  uslilFdmeuiiffianiuy Global Optimum iHesan heuristics azldnsiuamm
fmaulu space 91 wag linsglaneenain space Ad1inluss space Buiwililddmeuniaan
WU Local  taymnsand1aisendt nsndulu Local Space (Local Trap) wmuefiisnis Meta
Heuristics \umadiafiufdymnisindudnlu Local Space vhlanunsanselanluds Space duiie
mmauTintuls Meta-Heuristics \Ju3ansildlamudameine Lildgneenwuudmiulgmianiy
304 F198719904 Meta-Heuristics léufl Simulated-Annealing Technique, Tabu Search, Ant

Colony
(91984
http://www.researchgate.net/post/What_are_the differences between heuristics and_meta

heuristics)

Milk Run wangds imadaiiunldieatiuayussuunisuds wuu Just In Time (JIT) WWeyigan

AUYUTINYDINITVUAMAE anUTunadua1neas Inenielsanuasdnsaussyniunisiseaniusuian
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311 Supplier usiagsEAEUNNTALT agvinisiaranedislailunsiudan Wesaussnnsu

994910 Supplier AsUNNTEludUMNInlind Aazdumandudiunlulssnu Nslliieansdununis

] [V

YUAIAMS UGG unuNzdodiduyuan Supplier wiazidursrunuavudlilusiaianiids

Y

Y a

WuHan §ninazandunuaien1sissaeentusuianain Supplier munatinmneosldsames

Y

WeknuNzidusarateen uanantudianiainsasuaua anusu1an15s195u1t1l599u

Multi-drop #a N15inuAReuluN1TINMNENTIREsFEAT 31 nilanedlidslauinnii 1 aads v3e
naneaas (Multi-drop) Faleulun1sdndeianavinlidayminisnaununisdndalinnnududounin

[

U

NET Web Service Aaiiuiesiangnimuisiisniwineuiiamesnszna .NET Fegnitmuntulag

a v ¢ @ ca = a 2 A s ¢ P o
U3vm lulasgenyl Liuwedia vie USn1suwiu Aeszuuvendulinesniuuun ieatuayuns
wandgudayaiu seniraasesnauiiunesiiusruuesedne JWnsuuseyndnideulaen1wimieg
wagyhanuuuwasrasusegfuaunsalfiivwesiamiouanilfeudeyaiumanistionouianes
! a § @ = o a a a
Wi dumesids Fuhlrlusunsunldeulagn1v1ann waglusunsuileulagniwilnmeu a1uisn
wanideudeyasendteiuudagsinanuuussuudoanisieneiu wu Wsunsunisyinemuuu
Lulasgoniuladuazdnlusunsunisiuuuiundg
(91984
http://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%AT%E0%B9%87%E0%B8%IA%E0%B9%80
%E0%B8%8B%E0%B8%ADIE0%B8%A3%E0%BI%ECWHEV%BE%ATIEN%BE%BA%EN%BE%SB)

Object-Oriented Development tHundnnisiauIwanduIsnoantuusirUsznauaalusunsy

< [ | A a ¥ = o [ [y & [ 1 PN A 1d 1a L4
L‘LJ‘LDG]QG]N"‘]‘VlLiEJﬂI‘N']U“ZNﬂULL@%ﬂu ‘Iﬁaﬂfﬂiuf\]gLLG\ﬂI‘UiLLﬂilIEJEJﬂL‘U‘L!ﬂﬁ’]ﬁﬁ]']ﬂﬂWLﬂiJEJuL‘UULLlIWEJW

q

imusnuantRvesing vie deulan Avhausiu Wislivsznoudulusunsuniauaudfinim g
$99n15 WUNENNITNITDDNLUVTDNALISALANAIRINLUIAANITWAILIEDNF LIS A D UM TN AUN
TeenduIsUsznousiedeya (Data) uwar Heidunlddeyauinsussuranalmitnulaniuniny

A99N15

Open _Source %38 1otNuw9sd TUNNALNUIEDINITODNLUY NISHAUIFDNAKIS UMLKY

suatu war Walanmaliupradudiorsvaauatuluiauise suuisdigenduisiuldnunslaglid

Planner Agldninludedadsnimiinfaununsindadua wag nseaemedIsalinigSuman

uUAUAMLTUNTIAIPULNUALA19E
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PostGIS 1Julusunsulomugesafiiiuilaiduninuaunsaliungiudeya PostgreSOL  Miunu
giudeyauszny object-relational Wanunsadmiudoyaideiiui 1Bagieans waz Auausalu
nsduAudayadngumeReuluiinettosiunudnuusideiuila wu duAulsaseuiieglusal 10

Alaasannlsaneruia Wudu

PostgreSQL Database Lﬂuizuuﬁmﬁmﬂ’lig’luﬁaﬂgaﬂizmm Object-Relational Mduganmuas
lowiuesa uavlasuanudeuegiaunn aunsaviaulavussuudianisuanynevie taud Juland

aund szuuuUanmsateweuila : Mac OS X

Simulated Annealing \J133n1571A1M2UWUU Meta heuristics MLA8ULUULUIANAINAITNADY

'
% =)

Tonglnglinusoussivguilaiuruinvomdnuazantounniesvadiassairaslansdu A
Yourwihliermeunameanmnanduvainfisiueguasindeuiinuuduuazaos qangamniiatodis
Fr9azvilFezneuilonaniulunmsmsumiddindsauneluiitninia sllasadives
lanzazdndsieiiadusziiou naffeazldlavsfimionarliivme Wediuwidafnaoun
Usggndldfunsmiznisuddam aglddunouislunisumeineuuuuiud Tnsluudassovas
Usgnausnensiasuilasuuguanismsuitamiianas a Jegtufioaireisnmsuitamilnd
Tn&AsstuiBnsuitomitdfan o Jagiiu ileTBnsuitiymindgnaiiduagiuandvosileiu

2 s v A4 o a i Y] v & ad 1 Aaa o oA |
Wmnevsefleidudunu wedndulainazeensuliluitmaudlagmniian s agdunield win
<

Bnsuidgymilndanindsnsuidymniangs s Jagduivzgneeusuliiluisnmsuilaymnfnan

Y 1Y aa 2/ M 1 I aa 14 Aaa CY A o !
o Yagtuunu widIsmsundymivdldfinddismsuitaymninan a Jagduiisgneeususely

(91994
http://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%88%E0%B8%B3

9%E0%B8%A5%E0%B8%ADY%E0%B8%87%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%AD
%E0%B8%9IAWNE0%BI%80%E0%B8%ABIEN%B8%I9%EN%BE%B5%E0%B8%A2%E0%B8%AT)

Single-drop Aa N1sMUAREUlUNITIWUALNTIRdIEUAT 11 viladielvddane 1 gadauvintu &9
Reulvn1sdndssenaniludyninisnununisdndsdanududoutosainin MIInEILUU Multi-

drop Alilunilaiinn1sdndsdus amisadndslauinnid 1 9wse 1 drop

Tabu Search MsAuMYIUIBNS Meta Heuristic 7il459uAU38n15 Heuristic du n3zuIums
yhauzesmsdunyfe Tuutagseunisiutiagtudeduganshauuasnioudiarluiely
seummihaudnly azdenisuidamuinalndifeaBest Neighborhood) fiflzuuugefignain
laffulssiunadidimundy uduadoudrenniSudtymitaian o dagouluduisudtymuiinn
TndlAgsaunseismuinasiimnzanvdeidtoulvaumsiaudmganisaum Fsufdamiiign

v =

gousuudilusovihautagiuasgniuiinlilusienisdesviny (Tabu List) lnglunisuiteymiluseu

Y
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falvagsaumsiasaisuilyminuiisuiuisuidagmiivlusenisdesing Swasfiansaninis
witaymiulu Tabu List iWunadndandunisfildindeurinunudnazndnideddfinnsandgm
FranaSunszasilminfouaylianansandsin tuldasindamaatusily Local Space s
T¥nnsfummyiadumsteduliuesveuinanisdumldsiuiludnidlaldsunisdum

(91984 https://www.gotoknow.org/posts/301487)

TMS_(Transportation Management System) tJulusunsufignsunlatymauusnisvudd

FUgoU LALA NNSANUIULATINATITO AUTU NITIALEUNINITITASUAIAUAT NITAIUIUAITINIAN

sai1-eaniidennaodiu order NATUBEIUMINZEN TINVIFIBAIUIUAU ULALTLELLIAINIUVDS

¥
¥ a v av

e issalildnauegieningy delusunsu TMS fvisfidn Order TiduAusa(Ful Truck) wuu
fdunugniu-defosgn vie wwudadunslisadosq JeduAudmanegaiiiothludsatonimvans
w0 Ifnumudesnsuesgnidheduyuiisiian Tnefussneunmsvudsanansaldmsnensiiinay
Uselomigaan savsannsalivsslesilusniafiondulduntude Tasagy Wawnsu TMS o1
Usznaumellsunsugesnalesi wu lUswnIun153nasssavudaniy order w38 Fleet
Optimization Tsknsun13dnassdunefiduiian (shortest path) wiefliiailan (shortest time) u3e
Route Optimization TUskn3uN155U1NgNAN waglusunsunisingauliiugviinisuuda@ess
http://www.logisticsdigest.com/component/content/article/51-march-2007/362-tms-software-
%E0%B8%88%E0%B8%B1%E0%B8%94%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%82%
E0%B8%99%E0%B8%AA%E0%BI%88%E0%B8%87%E0%BE%AA%EN%B8%BA%E0%BE%99%E

0%B8%84%E0%B9%89%E0%B8%B2.html)

URL Justunasludumesiin 3o Wsunsudundmineinsaina geu1an Uniform Resource
Locator, Universal Resource Locator) 3enlaggadn go1suea ilusiszsyunaamsneinsaina (UR)
Uszinnuils Talddmiuszyuvasiieguomineinsiideants uaziinalnuisegadmivistoya
niwenstunlold Ineviluinasld URL ioszufleguomineinsiidesnisniniivan wdu g
vusruuiaietieduinedidniidecnisnintdlnandisusiiiees(§198
http://th.wikipedia.org/wiki/%E0%B8%A2%E0%B8%B9%E0%B8%AD%E0%B8%B2%E0%B8%A3
%E0%B9%8C%E0%B9%81%E0%B8%AD%E0%B8%A5)

User Interface A8 dudoUseauiugld uihwihnlgldaunsauduiusiulusunsuiiodany
lUsunsu w38 guadwsnisinauvedusunsy ludagdudiusdedszarududlddngnilugduuu
n31¥in(Graphical User Interface) iivelvigldauansainlanagldanulusunsulaing wu msly

andlumsldanulusunsy vie msldwyiaidansionisidesnisi
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(%

Warehouse Management #11884 N15USMAAN1sAdsAUATuduNund msudaAvausliiin

[ a

UszdnSamlunisldassuaznisinfeudedua (Finished Goods) uazingsiu (Raw Material) n13

Jan1sadsduA(Warehouse Management) 1HuUA159ANISAUATUABUNITTU NMTIALAY N1TINES

v A

audligsuiiefanssunisvieg Wmunendnlunisuimseddudiielimianisandunsduszuy
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