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CHANINTORN RUANGUDOMSAKUL : SERVICE BASED
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FRAMEWORK/SUPPLY CHAIN/GPS/SOFTWARE ENGINEERING

This research focus on development of service based framework for
transportation tracking system. The objective is for implement in development of
supply chain tracking for transportation system which is part of logistic system. The
framework develops by java language platform and design to support system
development based on service oriented architecture (SOA). Now SOA is of most
interesting software architecture and has many benefits.

Now, Transportations in Thailand have many problems. Such as difficult to
track and monitoring transportation, lag of performance in transportation process,
Error in Transportation process, etc.

The framework develops for integration of transportation process and Global
Position System (GPS). This framework will reduce step, cost, time and error in
development of logistic system. In addition to this framework design using service

based concept, it also has the advantage of connectivity to other systems.
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<ComputerBook>
<book>

<name>3uire3 Ja</name>

<price>10.00$</price>
</book>
<book>
<name>xml</name>
<price>10.00$</price>
</book>
</ComputerBook>
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A0Y1BNE1S SOAP

<soap: Envel ope xmlns:soap="http://schemas.xml soap.org/soap/envel ope/"
soap:encodingStyle="http://schemas.xml soap.org/soap/encoding/" >
<soap:Header>
<!-- Joyaludiuves Header -->

<i:local xmIns:i="http://www.i3t.or.th/ws/">
<i:currency>Bath</i:currency>
</i:local>
</soap:Header>
<soap:Body>
<!-- doyaludiuves Body -->

<GetPrice>
<ltem>Rose</Item>
<Quantity>100</Quantity>
</GetPrice>
</soap:Body>
<soap:Fault>
<I-- dpyaves SOAP lunsaiiiveranain 110 SOAP Node -->
</soap:Fault>
</soap:Envelope>
<soap:Fault>
<faultcode>Client</faultcode>
<faultstring>Invalid Request</faultstring>
</soap:Fault>
<soap: Fault>
<faultcode>Client</faultcode>

A15197 2.1 85119 Element 199 SOAP Message

Element Definition

<Envelope> | 9213J1 Root ¥ 10nd15 XML SOAP (arue lagaindledaas 1y
Namespaces 311 "http://schemas.xmlsoap.org/soap/envelope/"

(Schema for the SOAP/1.1 envelope)

&a1fus Element #1a9 Gluﬁ’aafhaﬁﬁaeﬂmaﬂmi XML daufifumnasgiu
V04 SOAP 15192 Namespaces ﬁli”l@%iﬂl,‘]dju soap (<soap:Envelop>,
<soap:Header>, <soap:Body>, <soap:Fault>

Attribute 1% Envelop

Attribute encodingStyle 11#706193i115819M5 encoding 910
"http://schemas.xmlsoap.org/soap/encoding/"

( Schema for the SOAP/1.1 encoding)

w2 195 unsaiMs13in5 19 Parameter iaowiiatoyaluend1s (Data Type)




23

1 . I
1% Boolean, String, Integer Fudu

<Header>

] Fd '
MnFegalimsiioiiveuenats SOAP 1111 lud1uueq Header Ty
a2 A * J 4 J . . ! N
Wilfe anaiiu (Currency) Faduivz 19 luduves Application 11 1Ay

1 T 9 I 9 o 9
dUIIATFIUVDS SOAP adIFuiugimualdies (User-defined
Attribute ‘lu Header
11 <Header> Element 19922103 1a Attribute mustUnderstand 1o 1#Han
] o 1 o 1
Suenas SOAP 1vihmsdszuranaluaiu Header a8 Tasmviuaauily

Boolean 15U
<i:local xmlIns:i="http://www.i3t.or.th/ws/">

<i:country
mustUnderstand="1">Thailand</i:country>

<i:currency mustUnderstand="0">Bath</i:currency>
</i:local>

1 Yo 1 "y
A1U09 mustUnderstand 0111 "0" uaaa lidelszurana

I o & 1
Fuilu "1 - true Aodudludoalimistszunana (Iaeal default = "0" : fault)

<Body>

a g9 Y = I U I 2
Tagnauanend1s SOAP 92ARINaIUU09 Body imsizidluaiudludion
f‘ﬂigiﬁ\‘l"] U3 SOAP fl]"lﬂ@T’J?JEh\‘lli"Iﬁ}i’J\‘IﬂTiﬁ@‘Uﬂ1%51ﬂ16|16\1ﬂ6ﬂf]ﬁa”m
° 2 . . < Hq v
1UIU 100 ABN B3 <GetPrice>, <Item> LIS <Quant1ty>L‘]JL! Element 11 1%

aulu Application 1195110551499 SOAP

<Fault>

< ' ~ ¥ A Y a &
Lﬂua?u‘ﬂﬁ]g@jﬂﬁl"mﬁﬂﬁﬂl@Wﬂwa'lﬂcluﬂ'ﬁﬂizilf]awa"llﬂ\uﬂﬂﬁ'ﬁ SOAP 4

a < A g o v & A
TagdnArziiisnmz i uonasaeunaumIuy (Reply Message 170
Llla 3 A g ) =~
Answer Message) F3a20819 1 wonas M umsiesveusms (Request
= 1 S i a YA a9
Message) m”lum%umumm <Fault> Element uaidou13iie Ivifiunmsauves ‘

Tassathaends SOAP Wanuaneu dethadfoyalu <Fault> Element fifimsiiadorianain
<soap:Fault>

<faultcode>Client</faultcode>

<faultstring>Invalid Request</faultstring>
</soap:Fault>

A1371499 2.2 85118 fault Element

Sub Element

[ a

A195UE

<faultcode>

YoNANAIAYDIN1TB1 Namespace Y04 Element

<faultstring>

lunsiszuianavod Sub Element 11 Header 13in15A11iue attribute
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I 1
mustUnderstand 131 "1" VliJﬁ Wsolseulana llﬁj (not understood)

<faultactor> | 18N@17 SOAP fidoAanainoutiioau191nd Inssai1anisia viselidoyahn

liigndes

<detail> HdpRaNa1nn Server Mannsndszuianaenasla

$1319% 2.3 5118 Fault code Sub Element

o a

Error (faultcode) RRAGEIRT]

. . 9 a Y
VersionMismatch HUDHANAIAVDINITON Namespace U89 Element

MustUnderstand lumsilszuranavea Sub Element 11 Header RTIMSA1#UA atribute

I '
mustUnderstand 131 "1" lienunsnaszuranald (not understood)
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WSDL (Web Services Description Language)

I ~ 9y Aa o Y a < Ia as a 1 1Y) <
Lﬂuﬂ"l‘kl”I‘Vlslsb'ﬂﬁU]ﬂﬂmﬁﬂHﬂ!zﬂ"ﬁiﬂfﬂﬁﬂ"ﬁﬂlﬂiL”J‘]Jmfﬂi’.]ﬁl!ag’J‘ﬁﬂ?ﬁ@]ﬂ@]@ﬂlll?]ll
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L“]f@ﬁ’lﬁﬂ']"m@%)ﬂ\‘]ﬂ"ﬁsllﬂﬂufJ"IﬂJulﬁﬂ?tﬁﬂ\‘]ﬂﬂﬂj"mﬁ}ﬂﬂﬂ"ﬁﬂlﬂﬂ distributed system NILNIVUA
Interface Definition Language(IDL) lagl¥n 181 XML, WSDL 1AA91nN1550LUIAAUDY
NASSL (The Network Accessible Service Specification Language), WDS (Well-Defined
A o <]
Services) UDIUT ymllaﬁmu, SDL (The Service Description Language) 8¢ SCL (the SOAP
a o @ < A Il
Contract Language) ¥04U5 50 luTaswavls agiiu wspL fluniw feglunsquaves wic
. . X W 1 a3 ~ 4 o A 1 o
(World Wide Web Consortium) #e83 luitlumasgiunauysal neisunldanueglu dagiin
o WSDL 1.2
A ) [ Ao d =\ 9 Ia
WSDL f® NTﬂiﬂ'luﬁ'lﬂi‘Uﬂ'lﬁﬂﬁgfnﬁ process ﬂﬂ]!ﬂuiuﬂ]ﬁlﬁﬂﬂi%!“ﬁﬂﬁ?ﬁ SOAP

(Simple Object Access Potocal)
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Tnssadaenais WSDL
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WSDL nJuﬂmwﬁagiummauammmﬂm W3C (World Wide Web Consortium)
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<operation> 95110 method 11315015 Web Services 119923 method $1147un

method fﬁllglj

<message> 9119 data clements U0 operation A message 219 111NA MY

auiien ANy parameter Y04 function TumsWen T1/51n31

a ) d' . 9} 4 9/
<types> EJ‘ETJTEJ%HW]T’EJ?J“aT] web service 1% tan1uiluna1s wSDL 1% XML

a 9
Schema syntax 113521 FHATBYA

<binding> 9BUTY format YO message La¢ protocol details Tunaag port

. 9 o IS " o { A < 4
<service> 811151 web server 923 Web Services s1U2UAUTN15A 1A 1AL ¥

. I I v o 1 1 a 2 9 Ad %‘ o
Web Service NI UFAITMUNLAL LIUDNLADZ LT AN SHINNIFOTINY

4 v 4 a @ a < Ja
lWaene1s WSDL uaaz 1Wd ennsnefureguansuzuesusmsdueiidla
U a 1 < Ia =\ d' v R 1
1IN 1 VM5 laguaaz Vs ezl port ADAITIRNIEA %Qﬁﬂﬁﬂﬂq’ﬁulﬂﬂﬁ"ﬁ WSDL

vy
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A1981eNE15 WSDL

<wsdl:definitions name="nmtoken"? targetNamespace="uri">
<import namespace="uri" location="uri"/> *
<wsdl:documentation ... /> ?
<wsdl:types> ?
<wsdl:documentation ... /> ?
<xsd:schema.... /> *
</wsdl:types>
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<wsdl:message hame="ncname"> *
<wsdl:documentation .... /> ?
<part name="ncname" element="gname"? type="gname"?/>

</wsdl:message>
<wsdl:portType name="ncname"> *
<wsdl:documentation .... /> ?
<wsdl:operation name="ncname"> *
<wsdl:documentation .... /> ?
<wsdl:input message="gname"> ?
<wsdl:documentation .... /> ?
</wsdl:input>
<wsdl:output message="gname"> ?
<wsdl:documentation .... /> ?
</wsdl:output>
<wsdl:fault name="ncname" message="gname"> *
<wsdl:documentation .... /> ?
</wsdl:fault>
</wsdl:operation>
</wsdl:portType>
<wsdl:serviceType name="ncname"> *
<wsdl:portType name="gname"/> +
</wsdl:serviceType>
<wsdl:binding name="ncname" type="gname"> *
<wsdl:documentetion .... /> ?
<-- binding details --> *
<wsdl:operation name="ncname"> *
<wsdl:documentation i.., /> ?
<-- binding details -->*
<wsdl:input>.?
<wsdl:documentation ... /> ?
<-- binding details -->
</wsdl:input>
<wsdl:output> ?
<wsdl:documentation .... /> ?
<-- binding details --> *
</wsdl:output>
<wsdl:fault name="ncname"> *
<wsdl:documentation .... /> ?
<-- binding details --> *
</wsdl:fault>
</wsdl:operation>
</wsdl:binding>
<wsdl:service name="ncname" serviceType="gname"> *
<wsdl:documentation .... /> ?
<wsdl:port name="ncname" binding="gname"> *
<wsdl:documentation .... /> ?
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<-- address details -->
</wsdl:port>
</wsdl:service>
</wsdl:definitions>

UDDI (Universal Description, Discovery, and Integration)

< dq v A L . =
wWuunas 3 m‘ln“lwgﬂwu@ 1U APIs (Application Programming Interface) Y93 SOAP 9
o o < o = . o @
awnsoinlslumswanidudunuvead1iusns (Service broker) UDDI 19 d 1w udum
Ia 1 4 v o A { a
wesIaideans uaviiie 1dudl UDDI davanmidennasluitnsnez 1dawfSeuldny
9 A I Ao 3’, Lg A o = A o 4 A o =~
ayantimaes (Hunasguniansvulaouiin ooy viswn luTassend uazuitimeismn
= a W QJ o

(Ariba) Ta1iuTUTENAT I AUMHUANIATFIUYES UDDI 410071 70 UIHN FIN1ATFIUUD
Y

uDDI gnimualfifluinasgiudniy B2B interoperability (Dan Gisolfi, 2001)

Business 1 Business 2 Business 3 upoi
Directory

Containing
WsDL
Definitions
of
Software
Services

Business 1's
ecommerce

Business 3's
ecommerce

systems systems

wiinlaiines Business 3:
L. Awwmammuamsliuimsly WSDL shviumaiiolones Business 1

SunduiliEne (fn SOAP) thumadumaidia

2. AnAamuaumaiol

3,4. Business 1 T1miayionmsfu Business 3 dowitiiniu

91071 2.12 Web Service with SOAP, UDDI tag WSDL
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2.9 A Framework for Developing Distributed Location Based Applications

(Andrej Krevl and Mojca Ciglari, 2006)
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3.5.2 Package Design

o @ [l A A = Y ] I [ dy
‘Vnﬂ”liwmlnﬁﬁuﬂﬁzﬂ’f)‘]J‘llﬂQiS’,‘]J‘]JLW‘JJmiJ“BQllﬂiJﬂ”liLL‘UQLLfJﬂL‘}JLl 5 Package ANU

A
1. ¥OUWALNY org.opengts.custom.dbtools
A v ' Az X ) A o
LLWﬂLlﬂfﬂuﬂigﬁﬂﬂﬂﬂ?ﬂﬂﬁqﬂﬂﬁ?ﬁ‘mﬂuwuﬁ”lualufniﬁ'iNﬂ’c‘nﬁLWﬂﬂTﬁuﬂgﬂL!UUﬂJﬂﬂ
9 9 g’; - ey [ 1 A
Gl”li”l\‘lﬂlﬂﬂ;ljﬁiﬂﬁTHﬂJﬂiJua i?liJ‘VNﬂ’fo!LiJ‘VIfmlf]_]uﬂl@ﬂlﬂﬁul’)ﬁﬂ%ﬁﬂﬁWﬁﬁ’luclﬁﬂluéﬂgﬁﬂﬂﬂﬂ

AuauianInInaa1adnlogudalu OpenGTS Framework

ExtDBRecord

+zetinfofinfo @ string)
+getinfol) : string

Info artiosBuildar
=record : T
=bd : StringBuilder
#setProperty(key | string, value,: string)
#oetRmperty fkey : stiing) : string
+InfoPropertiesBuilder(infe ST}
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Hardware and Software Environment Pre-configuration
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1. Java Platform JDK 6

2. Mysql 5.0.51b Database Server
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5. Mysql Connector 5.1.15
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-+ | 4] config.conf
5| config.conf.original
7] custom.conf
@ deservers,did
- |K| deservers,xml
7] default.conf
5| LICENSE. tt
OpenGTS_Config.pdf
@ private.dtd
- |X| private.xml
-~ El README. txt
ReleaseNotes. txt
@ reports.did
- K| reports.xml

o ' Viritable

@ .. postInitiaization() : void
- @ createDBFactory(String, DEFie
- @ » selectFields(DBFactory, List<D™

< addDBFields(String, List<DBFie w
| | r
$OP = - =0

cfgFileProps.setSt:

Print.logInfa("HIT

4 |
[ = 2N R o

¢ Markers | = Properties | 47 servers 53 H.ﬂ Data Source Explorer | |5 Snippets = console
“& Tomcat v6.0 Server at localhost [Stopped]

Smart Insert | 84:36 J

v 9
317 3.20 @At OpenGTS Project 1ia191nAA1 1191911UU Eclipse IDE
A [ a g’/ [ =} Y Y o . a g’/
11911A15AAAY OpenGTS Fod 1ANIGIUTOOLAININIT Build  1ae AAAITEUD
[ F4 v
OpenGTS (OpenGTS Configuration and Installation Manual) #4911338% 1dviinsaanives
I 4 a
52U OpenGTS 1 1% Google Map: 11l1 Map. Service 1oL aaInan1sAnaINaI8 GPS  az
A ) . L. 2 g o Y
190N 1% HTTP Based Device Communication Server #1114 Java Servlet 1umiimayjamﬂ

4 . Y 1 U o (% dy
Qﬂﬂim GPS (GPS Device) “]N'JJG]’JGEJNﬂﬁﬁQGUﬂy'ﬁLIﬂEN Servlet A4U

GT’JEJEI'NﬂTi’s"NElgl}f)yjaiﬂﬂ GPS Device Vl‘ﬂET\i HTTP Base Device Communication Server

http://archxeron.no-ip.org:9090/gprmc/Data
21d=0837357404& code=0xF020& | at=15.09195056& | on=104.33408614& time=2
1/1/2555%201:50:55& speed=0& head=0
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Account: System Administrator (admin)

OpenGTS GPS Tracking

(Powered by OpenGTS)

Main Menu | Logout

Main ]r Mapping ]r
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]r Administration ]r Systemn Admin ]

Vehicle Map: <
Hong
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~ Korathum
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Ban M Date: 2554/07/10 06:03:20 [GMT]
UTe  GPS: 14.91842 / 102.06409
Y= Speed: 2 mph HW)

Suranari
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Google Frm—r—!

- \‘ [#40] MNew Device [demo] : L{}Cat_lﬂll@
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Show Location Details
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3.6.2  1Wauldsunsd (Coding)
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9 ~ [ 4 o { I
151813150 19 base class 11 OpenGTS Framework 30163 o1 Iiievimsaseaanaiiilu

A a 4 ] o T A ad 1 o
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Item , Cargo, Sender, Receiver, Shipment, Cargoltem Tagmsasransadearinnis coding Rk

o 3 o 4 o a g}.l
Mriualaseadnauudriimg wn szuvieinsanaiasedoyaasgiudoya Jaluu

a ~ 4 % ] I . Y o g
NIOUNDNUATINTOUAAIA 08191 1 class diagram ]’lﬂﬂ\iu
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DBRecord K}—  ExiDBRecord k}—| TableClassRecord <}—| TableClass

Base Class 224nna1T RV EITTRT UG LTS Record Class fid51a8u AmAARMLATATIHTIIZD]
2oyanuTa OpenGTS A NA A NG anlrwaTasadT AT EAER NPT
ADINTSTER T Key Than s 2D yauaa:
AT

51/ 3.22 nanagUuuuMsBUNAWUA Table Class

@ a = o Y KX o . ' A !
HAIINDUNWANUA table class 112399711113 Coding TUaIUYBI Module U #io 11/
di Y Ia ~ 9 1 . & a a ) @
eadawesdanuinldeenuuy 13 ludiu SystemDesign Felunseunu@auimsdmsy
Aa 1 1 A o A g = 9 1
Maaanun N TsgUniulumsvuas aglanyuziniu 00 Framework B31l3znoualoaiu
a199 auneonuuy 131a 1109015 Design @93 Hook tiaz Slot NIAWAIMITZUVNARINS
o a = J I 9y o 9 @ J an o dy
i ldaunamuailuszuvezdosiinnuinlvaninasitazdsmsail
o v Y o a = 4 a 14 1 A Y ad
WANAITTUUAR I saunamUAnaguazdumesiaae Ui the lksudsa
o Y
annsoraula
1. AbastractltemAdapter, AbstractCargoAdapter, AbstractShipmentAdapter,
AbstractSenderAdapter, AbstractReceiverAdapter
Y g 5 i o { g A A !
#9131 Abstract Class NUs2n1# method 1A% properties tNo¥¥N MY adapter NiOUAD
: " 4y 9
Poyasniemouennuals lenad Ui luszuy
2. IDBViewMapper
X J o ad dy { Ao & o o 1 1
F3)u Interface vidnVo WM TIT AN NYTLA A method NIUTUTUMTIIMITIUATOATEHI IS

Rl U

] A o Y o o ' a a yilIP ¢
ﬂ]ﬂu@ﬂllagﬂTQGlu3$U‘]J6lﬁﬁ”liJ”Iﬁﬂﬁ@ﬁTﬁﬂullﬂ ﬂﬂﬁj@ﬂ’]ﬂﬂ?ﬁ@ﬂwaluuﬂﬂlﬂﬂu

package org.opengts.custom.db.views;
import org.opengts.custom.db.tables.*;
import org.opengts.db.tables.*;
publicclassDefaultM apperimplements IDBViewM apper {
@Overide
public Item maplnputData(lteminfo inf, Item dbinf) {
ItemAdapter adpt = newltemAdapter(dbinf);
adpt.setName(inf.getName());
adpt.setDesc(inf.getDesc());
adpt.setBaseUnit(inf.getBaseUnit());
adpt.setWeight(inf.getWeight());
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return adpt.getRecord();

}

@Override

public Cargo maplnputData(Cargolnfo inf, Cargo dbinf) {
// TODO Auto-generated method stub
CargoAdapter adpt = newCargoA dapter(dbinf);
adpt.setName(inf.getName());
adpt.setBaseUnit(inf.getBaseUnit());
adpt.setDesc(inf.getDesc());
adpt.setL oadTimestamp(inf.getL oadTimestamp());
adpt.setUnloadTimestamp(inf.getUnloadTimestamp());
adpt.setWeight(inf.getWeight());
return adpt.getRecord();

3. AbsractBusinessDatalmportService, AbtractPackageManagementService,
AbstractShipmentManagementService, AbstractGeoZonelnfoSerice,
AbstractGPSEventInfoService, AbstractUtilityService
Fauflu Abstract Class $9U539 Service Operation 13noudmiumsihaudamsiivzihly1d

k) g}/ Y o a =y 4 A o 1 A Y . ~ EX o [
llﬂuuﬁ@QVITﬂWﬁﬂiJwaliJuﬁ slot (WM UAANUTNAUUDI DBViewMapper Vlfﬂgal“ﬁcluﬂ'lﬁfﬂﬂﬂ

P
1 =2

v 9
doyanou &9 DBViewMapper ~ Naziluidmuan 1 1dudesduneaguauil 910

9 Y
IDBViewMapper Interface 111U AaReE19Re 1)l

package org.opengts.custom.services,
import org.opengts.custom.db.views.DefaultM apper;
publicclass BusinessDatal mportService extends
AbstractBusinessDatal mportService{
@Override
protectedvoid createM apper() {
super.mapper = new DefaultMapper();
}

A e % ' A o Yt ¥ Yy g ca
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~ 4 [ 4 a A 4 A ]
Apache CXF 2.5.2 mzz%ﬂmﬂmwuﬁm Gluﬂi%‘]J’JuﬂﬁIﬁfﬂﬁ'ﬁﬂﬁlmgﬂﬁ‘ﬂiﬁ13\11‘1414’3\1
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FuTnsdniiotio (Smart phone) Fafimsanatglnsalfudyana Gps
41  amnadenil¥lumsnaaeu
Biv1dl it eneniinned Tatinvesmuelunsnageuadedl Taeiinieaiioas
oamlsznoulumswanndail
4.1.1 3150135 (Hardware)
- AONNUADS 11iA1A CPU Core i7 740M 1.73 GHz
- HUIIANT 4 Gigabyte
- g13ade 500 Gigabyte
412  ¥eWdms (Software)
- 521111705 Windows 7 64bit
- platform JAVA JDK 6 , ASP.NET 3.5
- Web Server Apache tomcat 6, IIS 7
- Eclipse Helios for java EE IDE, Visual Studio 2008 Professional
- Web service Framework Apache CXF 2.5.2
- Web Browser FireFox, Google Chrome, Microsoft Internet Explorer
- Mysql 5.0.51b
4.13 émﬂsznau?}uq (Component)

- Google map Control for ASP.NET v 4.1
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Implement IDBViewMapper

N

- Implement Abstract Service CI_
‘ R
N

‘]Jﬁ 4.1 Lmﬂwumumi@uwamum SBFSTT Framework

[

a 3| 2 {
i]'lﬂ?jﬂ 4.1 gnsoasuleueniuIuaaUAll
9 9

¢ !z o
42.1 OUWANUA TableAdapter Class  YuAUIITUTUABULIAVDINITHN

.

X v 4 Jd o a3 a 14
SBFSTT  Framework TFu FainwauivondulrssuilufezdoBundmud
* Aa ] <
AbstractTableAdapter class c‘fhmmzegiugﬂgmmm abstract class 19114 concrete class
1 ~ o a 1 4'! 1 dy ] % 4 4 9 Ly
ﬂﬂuﬂ%mmumﬂuﬁauau Tﬂﬂiuﬁauu uﬂ‘Wﬁll'LlWGKGWWLL?ﬁﬁTNTﬁﬂﬁﬁTQﬂmﬁMU
(property) Guaﬁaua Shipment, Cargo, Item , Sender , Receiver wan 1@ Tagazdaaliyims

mu“lumwum IInformation interface VB LIABE class “]N’f)‘ﬁiﬂ&l!‘ﬂu class diagram "lﬂmu

<<|nterface>>
1Sy stem Shipmenlnformation

AbstractShipmentAdapter

ShipmenmtAdapaer

<j___

ArsnUsEnd Property
- - - b
IWaLE LA interface 1t

]

Abstract Table Adapter
Class

]

Concrete Table Adapter
class

]

‘]Jﬁ 42 HAAINTOUWANUSA TableAdapter class
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a 4 g g I Aa =y 4

422 duwauua  IDBViewMapper Interface IUAouilIumsdunauua

& A g 1 o & o Y A

Mapper class %4 Mapper class D01 ug@IUU5znoUNnanUos SBFSTT Framework 492411111191
3w = A 1l A v ° ol 1 9 Y

Wuainansiezieuasdoyaive ldauisahimsiudazasesndoyaninszunla lag
Y 4 v s ° A

SBFSTT Framework la9ata38y Interface 1o Iiiniannsendus eunsoilusuna

I3 % a I . 1% dy
uAT)u mapper class 1@ #993U1813)U class diagram 1@Aail

<<|nterface>> DefaultMapper

IDEViewMapper 000 |4 _ _ _ _ |
+maplnputCiata(inf : Shipmentinfe, dbinf : Shipment) | Shipment T
+mapOutputData(dblnf : Shipment, inf : Shipmentinfa) : Shipmentinfo !
+maplnputData(inf : Cargolnfo, dbinf : Cargo) | Cargo implement mapper method
+mapOutputData(dbinf : Canrgo, inf : Cargolnfo) : Cargolnfo
+maplnputData(inf : lteminfo, dbinf : ltem) : ltem
+mapOutputDatal{dbinf : item, inf: teminfo) . lteminfo
+maplnputCiata(inf : Sendernfo, dbinf : Sender) : Sender
+mapOutputData({dbinf : Sender, inf : Senderinfo) : Sendernfo
+maplnputData(inf : Receiverinfo, dbinf : Receiver) : Receiver
+map0OutputData(dbinf : Receiver, inf | Receiver nfo) : Receiverinfo
+mapOutputData(dbinf : Geozone, inf | GeoZonelnfo ) Geolenenfo
+mapOutputData{dbinf : Evendata, inf : EventDatalnfo) : EvenDatalnfo
+mapOutputData(dbinf . Device, inf . Devicelnfo) | Devicelnfa

517 4.3 HAAINISBUWAIMUS table adapter class

o ] a 4
A8 19NTDUNALUUA IDBViewMapper Interface

package org.opengts.custom.db.views,
import org.opengts.custom.db.tables.*;
import org.opengts.db.tables.* ;

public class DefaultMapper implements IDBViewMapper {
@Override
public Item maplnputData(lteminfo inf, Item dbinf) {
ItemAdapter adpt = new ItemAdapter(dbinf);
adpt.setName(inf.getName());
adpt.setDesc(inf.getDesc());
adpt.setBaseUnit(inf.getBaseUnit());
adpt.setWeight(inf.getWeight());
return adpt.getRecord();
}
@Override
public Cargo maplnputData(Cargolnfo inf, Cargo dbinf) {
CargoAdapter adpt = new CargoAdapter(dbinf);
adpt.setName(inf.getName());
adpt.setBaseUnit(inf.getBaseUnit());
adpt.setDesc(inf.getDesc());
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adpt.setLoadTimestamp(inf.getL oad Timestamp());
adpt.setUnloadTimestamp(inf.getUnloadTimestamp());
adpt.setWeight(inf.getWeight());

return adpt.getRecord();

4.2.3 Suwﬁmuﬁ Abstract Service Class

fad)}

Z’J 2 o o ¢ Y o A o ¢ . &
GI:‘L!"U‘L!G]@HH UANAUIHONALIT LADININITOUNWALNUA Abstract Service Class &4
1/] 1A 6 Class ﬂ’JEJﬂL!ﬂ’E]

1. AbsractBusinessDatalmportService,

2. AbtractPackageManagementService,

3. AbstractShipmentManagementService,

4. AbstractGeoZonelnfoSerice,

5. AbstractGPSEventInfoService,

6. AbstractUtilityService
= a = 1 = Ao o o a = s A 9 Ia o v
PINTTONWALNUAY VLY slot NE iUu mJu ’ENEHJWmﬁJumWﬂﬁl‘HL“ﬁ@i’JﬁﬂN"lu]lﬂ

Y o

o ] a o 4
QNABY A0 protected abstract void createMapper(); B allsodamsBunEniug faii

o ] a o
A28 19N TDUNALNUA createMapper slot

package org.opengts.custom.services;
import org.opengts.custom.db.views.DefaultM apper;

public class BusinessDatalmportService extends
AbstractBusinessDatal mportService{
@Override
protected void createMapper() {
super.mapper = new DefaultMapper();
}

Y Y
424  Create Web Service Tuiuaouil fwannlanaaeuTasld Apache CXF 2.5.2
< . o 9 < Ja . & Y]
11U Service Framework 1Ag¥i1n15 @319 U193 3a910 Concrete Service Class “INhlﬂfﬂiﬂ

A a @ LTy oa ¥ sa o < Yo &
NTOUNAINUA SBFSTT Framework “If\‘lllﬂl“lf’f)i’lﬁﬂﬂﬁllﬂ 6 1D IVN ﬂ\‘lllﬁﬂ\‘llﬂuﬁﬁ"lﬂllﬂﬂﬂu
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A Ia Ja
A5 19N 4.1 UAANYOTI UAZIIUAZIDIAVDUTOIIAVDY SBFSTT Framework

El

listAllltem
removeltem
listCargoByStatus
editimportedReceiver
getReceiverByID
isltemExisits
importitem
isSenderExisits
isCargoExisits
getCargoByID
editimportedCargo
importSender
importReceiver
editimporteditem
getSenderByID
listAllReceiver
ISRecelverExisits
listAll Sender
removeReceiver
getltemByID
importCargo
removeSender
listAllCargo
editimportedSender
removeCargo

| BusinessDatal mportServiceS

Endpoint address:
http://localhost:9090/SBFSTTCXFService/service
s/BusinessDatal mportServicePort

WSDL :

{ http://services.custom.opengts.org/} BusinessData
ImportServiceService

Target namespace:
http://services.custom.opengts.org/

| GPSEventl nfoServiceSEl
getLastActivePosition

Endpoint address:
http://localhost:9090/SBFSTTCXFService/service
s/GPSEventInfoServicePort

WSDL :

getEventsByCargo i :

getDeviceEventsBy Time f) gt;r%{/;ers\g \(iie;sécustom.openqts.orq/} GPSEventInf

getEventsByShipment Target namespace:
http://services.custom.opengts.org/
Endpoint address:

| GeoZonel nfoSer viceSEI gépe:géoﬂmﬁgg?éﬁ?mx FServicefservice

getAllGeoZonel Ds WSDL

listAll GeoZone { http://services.custom.opengts.org/} GeoZonelnfo

getGeoZone

N ServiceService

containPoint Target namespace:
http://services.custom.opengts.org/

| PackageM anagementService | Endpoint address:

SEI http://localhost:9090/SBFSTTCXFService/service

removeltemFromCargo s/PackageM anagementServicePort




74

isCargoltemExisits
listCargoltemByCargo
listCargoltems
addCargoltem
listitemCargos

WSDL :

{ http://services.custom.opengts.org/} PackageM an
agementServiceService

Target namespace:
http://services.custom.opengts.org/

| ShipmentM anagementServic
eSEl
getShipmentByID
createNewShipment
updateShi pment
listAll Shipment
listShipmentByStatus
listShipmentCargos
listSender Shipments
removeShipment
listReceiverShipments
listDeviceShipments

Endpoint address:
http://localhost:9090/SBFSTTCXFService/service
s/ShipmentM anagementServicePort

WSDL :

{ http://services.custom.opengts.org/} ShipmentMa
nagementServiceService

Target namespace:
http://services.custom.opengts.org/

getDevicel DForAccount
listAllDeviceForAccount
getDeviceByID

editShipment
getShipmentByCargo
Endpoint address:
http://localhost:9090/SBFSTTCXFService/service
UtilityServiceSEI s/SystemUtil ServicePort

WSDL :

{ http://services.custom.opengts.org/} SystemUtilS
erviceService

Target namespace:
http://services.custom.opengts.org/

A v a o e Y Ynw Yo ’a & o
LiJ’e]"lﬂmﬂ”lﬁmemaJuﬁ SBFSTT Framework 4191 E“nﬂflblﬂunllcb'@ﬁ’:lﬁﬂﬁﬁilﬂiﬂ‘ﬂ']ﬂqi

a o . . 4
naaoulasmatinn13i1 Service Reference A% Unit Test luuwanwosu ASP.NET Tagld

. . . . . g 4 : a
Visual Studio 2008 professional Unit test project Fuesesdiolumsnaaey Faazeiuielu

9
mumawumumsmﬁ@ma”lﬂ

4.3 Tunaulumsnaaey

13
msnaaeuuuiiy 3 guny

[

&
ANU

1. MINAFOUAIUDTUIWLI NI (Service Description) Iagn15%1 NET Service

Reference

2. ﬂﬁ“V]ﬂﬁﬂﬂﬂ?1ﬂgﬂﬁ}@ﬁﬂlﬁ]ﬂﬂ1iﬁ1\ﬂuﬂlfN Service Operation ﬁj’lﬁlﬂﬁﬁ'] Unit

Testing

3. M54 SBFSTT Framework NWﬁ%jNiz‘U‘UﬁJ’J@EJ'N
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4.3.1 MINMINATOVEIUBBLNBUIMSIABNTIN .NET Service Reference

Y YA o

o < Ja
Tumsnaaonil §3ve1av1ns afreduweiiaais Apache CXF 252 Himsld

Service Endpoint Interface tazimualilfuiasgiuves SOAP 1.2 dwaaalugilii 44 uag

4.5
1} Web Service _ O] =]
Apache CXF 2.5.2 Web Service JAX-WS Annotations Configuration
Optionally, select the JAX-WS Annotations to add. /:
Select the Methods to annotate:
| @WebMethod | @WebParam | @Reguestiirap. .. | {EResponseWr... |
= @ IGPsEventinfoServiceSEl
@ getlastActivePosition{(Str =< b - || - ]
@ getEventsByShipment(St [>< e - || |
@ getDeviceEventsByTime(! >< e [ [
@ getEventsByCargo(String |2 < (| Ex
= [
Preview:
package org.opengts.cusStom.sServices; -
import javax.jws.WebMethod:
import javax.jws.WebParam;
import javax.jws.WebkService;
import org.opengts.custon.db.views.EventDatalfifia;
EWebService (name = "IGPSEventinfoS2rviceSEI", targetNamespace = "http://=
public interface IGPSEventInfoServiceSEI {
EWebMethod (operationName = "getLastActiwvePosition”, action = "urn:Get|,
1| | - I3

(?) <Back [ mext> |  Finish Cancel

A Yy g da R A . . A g
319 4.4 uaRIM AT LB IAHIUNTI5EMA Service Endpoint Interface 1881114 API

S v 9 =X Ia
A1 TULVIDY Method Glul“]ff)‘i’)ﬁ
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Duwebservie =Tk
Apache CxXF 2.5.2 Web Service JavaZ¥Ws Configuration
Configure the Apache CXF Java to WS options. 4

~Java2Ws Generation Options:

[~ Generate Client [ Generate Server |v Generate Wrapper and Fault Beans
¥ Generate WSDL

WSDL File: | gpseventinfoservice. wsdl

Default SOAP Binding: ISDAP Lz =l
[” Generate separate XSD for the types

5U7 4.5 naasmssmuamasg1uli 14 Soap Binding 1114 SOAP 1.2

u

=

o = v g da e vo X
FIUWUDINTAITUNTISUIUNT ﬁ]gllﬂnﬂl“lf@ijﬁcﬁ\‘]l]ﬁjﬂﬂ1ﬂl@ﬂﬁ15 WSDL llﬁﬂ\iblﬂ U

A1981918N 1T WSDL V04 gpseventinfoservice.wsdl

<?xml version="1.0" encoding="UTF-8" ?>

~wsdl:definitions name="GPSEventInfoServiceService"
targetNamespace="http://services.custom.opengts.org/"
xmins:soapl2="http://schemas.xmlsoap.org/wsdl/soapl2/"
xmins:tns="http://services.custom.opengts.org/"
xmins:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">

Fwsdl:types>
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Kxs:schema targetNamespace="http://services.custom.opengts.org/" version="1.0"
xmins:soapl2="http://schemas.xmlsoap.org/wsdl/soapl2/"
xmins:tns="http://services.custom.opengts.org/"
xmins:wsdl="http://schemas.xmlsoap.org/wsdI/"
xmins:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">

Kxs:element name="getDeviceEventsByTime" type="tns:getDeviceEventsByTime" />

kxs:element name="getDeviceEventsByTimeResponse"
type="tns:getDeviceEventsByTimeResponse" />

kxs:element name="getEventsByCargo" type="tns:getEventsByCargo" />

Kxs:element name="getEventsByCargoResponse" type="tns:getEventsByCargoResponse" />

£xs:element name="getEventsByShipment" type="tns:getEventsByShipment" />

kxs:element name="getEventsByShipmentResponse" type="tns:getEventsByShipmentResponse"
/>

kxs:element name="getLastActivePosition" type="tns:getLastActivePosition" />

Fxs:element name="getLastActivePositionResponse" type="tns:getLastActivePositionResponse"
/>

Kxs:complexType name="getLastActivePosition">

Kxs:sequence>

kxs:element minOccurs="0" name="acclD" type="xs:string" />

kxs:element minOccurs="0" name="devicelD" type="xs:string" />

kxs:element name="timeStamp" type="xs:long" />

</xs:sequence>
</xs:complexType>

kxs:complexType name="getLastActivePositionResponse">

KXs:sequence>

Kxs:element minOccurs="0" name="return" type="tns:eventDatalnfo" />

</Xxs:sequence>
</xs:complexType>

Kxs:complexType name="eventDatalnfo">

Kxs:sequence>

kxs:element minOccurs="0" name="accountlID" type="xs:string" />

Kxs:element minOccurs="0" name="address" type="xs:string" />

Kxs:element name="altitude" type="xs:double" />

Kxs:element minOccurs="0" name="dataSource" type="xs:string" />

Kxs:element minOccurs="0" name="devicelD" type="xs:string" />

Kxs:element name="gpsAge" type="xs:long" />

Kxs:element name="heading" type="xs:double" />

Kxs:element name="latitude" type="xs:double" />

Kxs:element name="longitude" type='xs:double" />

Kxs:element name="speedKPH" type="Xs:double" /=

kxs:element name="statusCode" type="xs:long" />

Kxs:element name="timestamp" type="xs:long" />

</xs:sequence>
</xs:complexType>

Kxs:complexType name="getEventsByCargo">

KXs:sequence>

kxs:element minOccurs="0" name="cargolD" type="xs:string" />

</Xxs:sequence>
</xs:complexType>

Kxs:complexType name="getEventsByCargoResponse">

Kxs:sequence>

kxs:element maxOccurs="unbounded" minOccurs="0" name="return" type="tns:eventDatalnfo" />

</xs:sequence>
</xs:complexType>

kxs:complexType name="getDeviceEventsByTime">

KXs:sequence>

kxs:element minOccurs="0" name="devicelD" type="xs:string" />

kxs:element minOccurs="0" name="acclD" type="xs:string" />

Kxs:element name="startTimestamp" type="xs:long" />

kxs:element name="endTimestamp" type="xs:long" />

</Xxs:sequence>
</xs:complexType>
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Kxs:complexType name="getDeviceEventsByTimeResponse">
Kxs:sequence>
kxs:element maxOccurs="unbounded" minOccurs="0" name="return" type="tns:eventDatalnfo" />
</xs:sequence>
</xs:complexType>
kxs:complexType name="getEventsByShipment">
KXs:sequence>
kxs:element minOccurs="0" name="shipmentID" type="xs:string" />
</xs:sequence>
</xs:complexType>
kxs:complexType name="getEventsByShipmentResponse">
KXxs:sequence>
kxs:element maxOccurs="unbounded" minOccurs="0" name="return" type="tns:eventDatalnfo" />
</Xxs:sequence>
</xs:complexType>
</xs:schema>
</wsdl:types>
Fwsdl:message name="getLastActivePosition">
Fwsdl:part element="tns:getLastActivePosition" name="parameters" />
</wsdl:message=>
Kwsdl:message name="getLastActivePositionResponse">
Fwsdl:part element="tns:getLastActivePositionResponse" name="parameters" />
</wsdl:message>
Fwsdl:message name="getDeviceEventsByTime">
Fwsdl:part element="tns:getDeviceEventsByTime" name="parameters" />
</wsdl:message=>
Fwsdl:message name="getEventsByShipmentResponse">
Fwsdl:part element="tns:getEventsByShipmentResponse" name="parameters" />
</wsdl:message>
Fwsdl:message name="getEventsByShipment">
rwsdl:part element="tns:getEventsByShipment" name="parameters" />
</wsdl:message>
Fwsdl:message name="getEventsByCargoResponse">
Fwsdl:part element="tns:getEventsByCargoResponse" name="parameters" />
</wsdl:message=>
Kwsdl:message name="getDeviceEventsByTimeResponse">
Fwsdl:part element="tns:getDeviceEventsByTimeResponse" name="parameters" />
</wsdl:message>
Fwsdl:message name="getEventsByCargo">
Fwsdl:part element="tns:getEventsByCargo" name="parameters" />
</wsdl:message=>
Fwsdl:portType name="I1GPSEventlnfoServiceSEIl">
Fwsdl:operation name="getLastActivePosition">
rwsdl:input message="tns:getLastActivePosition" name="getLastActivePosition" />
Fwsdl:output message="tns:getLastActivePositionResponse"
name="getLastActivePositionResponse" />
</wsdl:operation>
Fwsdl:operation name="getEventsByCargo">
Fwsdl:input message="tns:getEventsByCargo" name="getEventsByCargo" />
Fwsdl:output message="tns:getEventsByCargoResponse" name="getEventsByCargoResponse"
/>
</wsdl:operation>
Fwsdl:operation name="getDeviceEventsByTime">
rwsdl:input message="tns:getDeviceEventsByTime" name="getDeviceEventsByTime" />
Fwsdl:output message="tns:getDeviceEventsByTimeResponse"
name="getDeviceEventsByTimeResponse" />
</wsdl:operation>
Fwsdl:operation name="getEventsByShipment">
rwsdl:input message="tns:getEventsByShipment" name="getEventsByShipment" />
Fwsdl:output message="tns:getEventsByShipmentResponse"
name="getEventsByShipmentResponse" />
</wsdl:operation>
</wsdl:portType>




79

Fwsdl:binding name="GPSEventlnfoServiceServiceSoapBinding"
type="tns:1GPSEventInfoServiceSEIl">
Ksoapl2:binding style="document" transport="http://schemas.xmlsoap.org/soap/http" />
Fwsdl:operation name="getLastActivePosition">
Ksoapl2:operation soapAction="urn:GetLastActivePosition" style="document" />
Fwsdl:input name="getLastActivePosition">
Ksoapl2:body use="literal" />
</wsdl:input>
Fwsdl:output name="getLastActivePositionResponse">
Ksoapl2:body use="literal" />
</wsdl:output>
</wsdl:operation>
Fwsdl:operation name="getEventsByCargo">
Ksoapl2:operation soapAction="urn:GetEventsByCargo" style="document" />
rwsdl:input name="getEventsByCargo">
Ksoapl2:body use="literal" />
</wsdl:input>
Fwsdl:output name="getEventsByCargoResponse">
Ksoapl2:body use="literal" />
</wsdl:output>
</wsdl:operation>
Fwsdl:operation name="getDeviceEventsByTime">
Ksoapl2:operation soapAction="urn:GetDeviceEventsByTime" style="document" />
Fwsdl:input name="getDeviceEventsByTime">
Ksoapl2:body use="literal" />
</wsdl:input>
Kwsdl:output name="getDeviceEventsByTimeResponse">
Ksoapl2:body use="literal" />
</wsdl:output>
</wsdl:operation>
Kwsdl:operation name="getEventsByShipment">
Ksoapl2:operation soapAction="urn:GetEventsByShipment" style="document" />
Fwsdl:input name="getEventsByShipment">
Ksoapl2:body use="literal" />
</wsdl:input>
Kwsdl:output name="getEventsByShipmentResponse">
Ksoapl2:body use="literal" />
</wsdl:output>
</wsdl:operation>
</wsdl:binding>
Fwsdl:service name="GPSEventlnfoServiceService">
rwsdl:port binding="tns:GPSEventlnfoServiceServiceSoapBinding"
name="GPSEventInfoServicePort">
Ksoapl2:address
location="http://localhost:9090/SBFSTTCXFService/services/GPSEventInfoServicePort" />
</wsdl:port>
</wsdl:service>
</wsdl:definitions>

lenans WSDL i Idumianun 6 o534 11 azdoaeuns0gn reference 14470
.NETService Reference

isoailoRd3se 18 1Flunszuaumsnadey NET Service Reference 1110
Visual Studio 2008 professional Faz¥1msutlasenars WSDL 1feglugiiu C# class Taw
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Add Service Reference ] ed e

To see a list of available services on a spedific server, enter a service URL and dick Go. To browse for available services, dick Discover,

Address:

Ihtb:u:;’ﬂocalhost:9090;’58F5‘I‘I‘CXFService,.’services;’ShipmenﬂdanagemeniﬁervicePort?wsdI j Go | | Discover |v

Services: Operations:

E--@ ﬂ ShipmentManagementServiceService 4 createMewShipment

5'3 IShipmentManagementServiceSEL ‘9 getShipmentByCargo

“4 getShipmentByID
“4 getShipmentsByDevice
S listallShipment
‘W updateShipmentData

1 service(s) found at address http:flocalhost: 3090/SEFSTTCXFService fservices ShipmentManagementServicePort?wsdl',

Mamespace:
ISBFS Service. Shipment]

Advanced... | OK I Cancel |

Q )

‘1J‘I7I 4.6 uﬁmwum@mmmim Service Reference ﬂ’JfJ visual studio 2008 Professional

Browse: All Components v L0 o | BNE -

w getDeviceEventsByTime(SEFSTTProject. SBFSTTService. GPS. getDeviceEventsByTime)

<Search> > E
L W getEventsByCargo(SBFSTTProject. SBFSTTService. GPS. geiEvenisByCargo)

} SBFSTTProject.SBFSTTService Business -
} SBFSTTProject.SBFSTTService.GeoZone
=-{} SBFSTTProject.SBFSTTService.GPS
¥ eventDatalnfo
\'fg getDeviceEventsByTime
\'{g getDeviceEventsByTimeResponse
J[g getEventsByCargo
J[g getEventsByCargoResponse
J[g getEventsByShipment
VB getFventsByShipmentResponse ?7
VB getl astActivePosition
v{g getlastActivePositionResponse
El-#% GPSEventInfoServiceSEIClent
E|[j Base Types
v{g ClientBase <IGPSEventInfoServiceSEl >
“~ IGPSEventInfoServiceSET
= IGPSEventInfoServiceSEL

L] geﬂ_astﬂchveposmon{SBFS PrDJect SBFSTTService, GPS, getl.astAchvePoslhon)

= IGPSEventInfoServiceSEIChannel

G- {} SBFSTTProject.SBFSTTService Package SBFSTTProject. SBFSTTService.GPS.getEventsByShipmentResponse
[ {} SBFSTTProject.SBFSTTService. Shipment getEventsByShipment ] :
- {} SBFSTTProject. SBFSTTService Ut (SBFSTTProject.SBFSTTService.GPS.getEventsByShipment regquest)

-3 System Member of SBFSTTProject. SBFSTTService.GPS.IGPSEventInfoServiceSET

[+ System.AddIn -
< | :

3191 4.7 @@ Object Browser U84 Visual Studio 2008 Hauaaalfifiu Service method 11411

/A
117 Reference 31NLED IV

Y o
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A70819UNEIUYDI XML Configuration (app.config) Fauana Endpoint address 993

Ja 1 @
IYDIVITUADSH

<client>

<endpoi nt
address="http://| ocal host: 9090/ SBFSTTCXFSer vi ce/ servi ces/ Busi nessDat al nport S
ervi cePort"

bi ndi ng="cust onBi ndi ng"
bi ndi ngConfi gurati on="Busi nessDat al nport Ser vi ceSer vi ceSoapBi ndi ng"

cont ract =" SBFSTTSer vi ce. Busi ness. | Busi nessDat al nport Ser vi ceSEl "
name="Busi nessDat al nport Servi cePort" />
<endpoi nt
address="http://| ocal host: 9090/ SBFSTTCXFSer vi ce/ servi ces/ GPSEvent | nf oServi ce
Port™

bi ndi ng="cust onBi ndi ng"
bi ndi ngConfi gurati on="GPSEvent | nf oSer vi ceSer vi ceSoapBi ndi ng"
contract ="SBFSTTSer vi ce. GPS. | GPSEvent | nf oSer vi ceSEl "
name="GPSEvent | nf oServi cePort" />
<endpoi nt
address="http://1 ocal host: 9090/ SBESTTCXFSer vi ce/ servi ces/ GeoZonel nf oSer vi ceP
ort"

bi ndi ng="cust onBi ndi ng"
bi ndi ngConfi gurati on="GeoZonel nf oSer vi ceSer vi ceSoapBi ndi ng"
contract =" SBFSTTSer vi ce. GeoZone. | GeoZonel nf oSer vi ceSEI "
nanme=" CGeoZonel nf oServi cePort" />
<endpoi nt
address="http:/ /1 ocal host: 9090/ SBESTTCXFSer vi ce/ ser vi ces/ PackageManagenent Se
rvicePort"

bi ndi ng="cust onBi ndi ng"
bi ndi ngConfi gur ati on="PackageManagenent Ser vi ceSer vi ceSoapBi ndi ng"

contract =" SBFSTTSer vi ce. Package. | PackageManagenent Ser vi ceSEIl "
name="PackageManagemnment Servi cePort" />
<endpoi nt
address="http://1 ocal host: 9090/ SBFSTTCXFSer vi ce/ servi ces/ Systenlti | Servi cePo
re”

bi ndi ng=! cust onBi ndi ng"
bi ndi ngConfi gurati on="Systenmti| Servi ceSer.vi.ceSoapBi ndi ng"
contract =" SBESTTServi.ce. Uil UilityServiceSEl"
name="Systenlktil ServicePort" />
<endpoi nt
address="http://| ocal host: 9090/ SBFSTTCXFSer vi ce/ servi ces/ Shi pment Managenent S
ervi cePort™

bi ndi ng="cust onBi ndi ng"
bi ndi ngConfi gurati on="Shi prment Managenent Ser vi ceSer vi ceSoapBi ndi ng"

cont ract =" SBFSTTSer vi ce. Shi pnent . | Shi pnent Managenent Ser vi ceSEl "
name=" Shi pnent Managenent Servi cePort" />
</client>

nmsnaaeunuNlunudedanaialag 1un1591  NET Service Reference 9
Visual Studio 2008 @13159%1 Service Reference 910 Web Service Class ﬁﬁuw‘émuéf A180111
Java 11 NET Component "lﬁ'ﬂfhmw,mi'ﬁ"ﬂ“ludmmm Service Operation AT IUYD
Service Parameter 1age115aUAAINALLIY Object 11 Object Browser ldodegndeslunn
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4.3.2 mamaeummgnﬁ'awmmiv‘inmmm Service Operation ﬁ?ﬂﬂ1§ﬁ1 Unit
Testing

4
Tumsnaaouil 4396 1A1d0n 14 Unit Testing Project Y04 Visual Studio 2008

) o ¥ . 2 A . . )
Professional 1A89z11713a3149 Project Yiiionaao 1unn Service Operation TuaUADUVD

9 Y
msnadey lasilvuaoulumsnagouasil

1. faesdoyadmsuminagou

Y o 9 @ 1

Y o o 9 2 A g ) v 9 9
AR ﬂVl']ﬂ"lﬁGﬂ"l'ﬁﬂ\161]f’JlI“aEU‘Llll"IL‘W’E)L‘]Jusllﬂilﬁﬁ?ﬂﬂTQﬁTﬁﬁUﬂ@utm’]ﬁgUUGlUﬂ

u

=2 [

9
nagouFeaunsauaaslugiunvvesmseldai

A15197 4.2 udadoya Iteminfo dm5Umualia)s1u Unit Test

ID name baseUnit | weight desc

IX01|Test Item | box 5 Item Description

A13197 4.3 ud@astoya Cargolnfo @i uimiva lwaa)s Ty Unit Test

ID name [shipmentIDbaseUnitiweightloadTimestampunloadTimestamp| desc

CXO01| Test SHXO01 box 20 1329879704 1329879944 Cargo

Cargo Description

A15197 4.4 udadoya Sendertnfo w3 Ui nuadliaals Ty Unit Test

ID name phone address desc

SXO01 | Test Sender 0000000000 My Address Sender Description

A15197 4.5 ueaadioya Receiverlnfo d11i5uimualiaaunalslu Unit Test

ID name phone address desc

RXO01 | Test Receiver [0000000000 My Address Receiver Description

A13197 4.6 id@astoya Cargo Item d1vsufMvuald@ )51 Unit Test

CargolD ItemID Qty

CX01 IX01 5




A15197 4.7 udaioya Shipmentinfo AmFuivualiaalslu Unit Test

&3

ID SHXO01

accountID Sysadmin

devicelD 0837357404
senderID SX01

receiverID RXO01

desc Shipment Description
loadApprovedTimestamp |1329879704
receiveApprovedTimestamp |1329879944
departEventTimestamp 1329879704
arriveEventTimestamp 1329879944

o < o . Ja
2. mmia%ﬁﬂﬂmﬂu Visual Studio LaZN1N17 Reference Service Tﬁ]ﬂ!%i’)i?ﬁlﬂgﬁui

Y 1
TuTdsdalaeldrunounaz 5 masumeanunueaasludo 4.3.1

B

'_: Solution 'SEIFS'I'I'F'rDJ"E—ct'_{l_prDjEn:t}
=~ [5F] SBFSTTProject

=d| Properties

- [+3] References

Service References
o SBFSTTService.Business
@ SBFSTTService. GeoZone
@ SBFSTTService.GPS

W SBFSTTService.Package
i; SBFSTTService. Shipment
@ SBFSTTService. Util

<3

- |i3g app.config
..... Eﬁ Class1.cs

service Reference

gﬂﬁ 4.8 LA C# Class library Project 971 Service Reference (3803081182
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MMIaFe

. 2 Y A A ] . v @ o w 2
Unit Test Y1 Iagl¥in3991/0U09 Visual Studio 2008 Tunisa31alaad msunIsnaasuyuun

e ldd M UMINATOU Service Operation LAAYA?

@ ] 1 . = I 3
@I’J@ElN“]J'Nﬁ’JHﬂJfN“Ii@ﬁIg{ﬂ Unit Test %QL‘UEJM‘UM@Q]}’JEJQTHT C#

[Priority(1), TestMethod()]
public void importCargoTest()
{
BusinessDatal mportServiceSEIClient target =
new BusinessDatal mportServiceSEIClient();
cargolnfo inf = new cargolnfo()
{
ID="CX01",
name = "Test Cargo”,
shipmentID = "SHXO01",
baseUnit = "box",
weight = 20,
loadTimestamp = 1329879704,
unloadTimestamp = 1329879944,
desc = "Cargo Description”
¥
bool expected = true;
bool actual;
target.Open();
actual = target.importCargo(inf);
target.Close();
Assert.AreEqual (expected, actual);

[Priority(3), TestMethod()]
public void listAllCargoTest()
{
BusinessDatal mportServiceSEIClient target =
new BusinessDatal mportServiceSEIClient();
cargolnfo[] actual;
target.Open();
actual = target.listAllCargo();
target.Close();
Assert.IsTrue((actual .Length >= 1));
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<soap:Envel ope xmlns:soap="http://mwww.w3.0rg/2003/05/soap-envel ope">
<soap:Body>
<ns2:getGeoZoneResponse
xmlns.ns2="http://services.custom.opengts.org/">
<return>
<accountl D>sysadmin</account|D>
<description>SUT </description>
<displayName></displayName>
<geozonel D>gx01</geozonel D>
<latitudel>14.86882</latitudel>
<latitude2>14.86769</latitude2>
<latitude3>14.86683</latitude3>
<latitude4>14.86592</|atituded>
<latitude5>14.86554</l atitude5>
<latitude6>14.86563</latitude6>
<latitude7>14.86662</latitude7>
<latitude8>14.86846</|atitude8>
<longitude1>102.05195</longitudel>
<longitude2>102.05286</longitude2>
<longitude3>102.0525</longitude3>
<longitude4>102.05184</longitude4>
<longitude5>102.0515</longitude5>
<longitude6>102.04973</longitude6>
<longitude7>102.049</longitude7>
<longitude8>102.04964</longitude8>
<maxLatitude>14.86882</maxL atitude>
<maxLongitude>102.05286</maxL ongitude>
<minLatitude>14.86554</minL atitude>
<minkongitude>102.049</minLongitude>
<radius>500</radius>
<reverseGeoCode>true</reverseGeoCode>
<shapeCol or>#dd0000</shapeCol or>
<zoneType>3</zoneType>
<[return>
</ns2:getGeoZoneResponse>
</soap:Body>
</soap:Envel ope>




i) Testrun completed Results: 24/24 passed; Item(s) checked: 0
| | Result | Test Name = | Praoject | Error Mess|

O fé’l-@ Passed editimportedCargoTest SEFSTTProjectTestr
O @-@ Passed editimporteditemTest SBFSTTProjectTestr
O @-@ Passed editimportedr eceiverTest SEFSTTProjectTestr
[1¢=]@ Passed editimportedsenderTest SBFSTTFrojectTestir
[z Passed getCargoByIDTest SBFSTTProjectTestir
[ 4z]@ Passed getltemByIDTest SBFSTTProjectTestir
[ =] Passed getReceiverByIDTest SBFSTTProjectTestir
O é@ Passed getSenderByIDTest SBFSTTProjectTestir
O @@ Passed importCargoTest SBFSTTProjectTestir
O @-@ Passed impartltemTest SBFSTTProjectTestir
O @-@ Passed impartfeceiverTest SBFSTTProjectTestir
O fé’l-@ Passed importSenderTest SBFSTTProjectTestr
O @-@ Passed isCargoExisitsTest SBFSTTProjectTestir
[1¢=]@ Passed isTtemExisitsTest SBFSTTProjectTestir
[1¢=]@ Passed isR eceiverExisitaTest SBFSTTProjectTestir
[z Passed isSenderExisitaTest SBFSTTProjectTestir
[ =] Passed listAlCargoTest SBFSTTProjectTestir
Dé@ Passed listalltemTest | SBFSTTProjectTestr
[ gz]@ Passed listAlReceiverTast SBFSTTProjectTestir
O @@ Passed listAllsenderTest SBFSTTProjectTestir
O @-@ Passed rEI‘ﬂD\-‘ECEFgDTEE SBFSTTProjectTestir
O Qﬂ'a Passed remDvEItemTEét_ SBFSTTProjectTestir
O fé’l-@ Passed remuveﬂecei'u_rerTest_ SBFSTTProjectTestir
O @-@ Passed removeSenderTest SBFSTTProjectTestr
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43.3 M3 SBFSTT Framework 3Na319352 0610819
dy ya o Y o o ] o Y I a
Tumsnadeull §aveldannszundirediesdaFonldinw  Jaein SBESTT
Framework 1#01)5z070nad0ya uazuaniwadoyanie Service Client Application HIW@ILT
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NET Cargo Transport Management Web Application
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SBFETT Framework

DpentTS Frameawork
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Database
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CARGO TRANSPORT
MANAGEMENT

HOME SHIFMENT CARGO TRACK MAF ABOUT US

System Summary Menu

This page show summary information of our system

w System Summary
Current Time 25/02/2555 17:58:57

» Geod List
Device Count : 2 eoZone Lig
Shipment Count 3 # Device List
Cargo Count [+
Geozone Count 2
CORYRIGHT (C) 2011 SERVICE BASED FRANEMDRK FOR SUPPLY CHAIN TRACKING IN TRANSPORTATION

{ 2 £
ﬂﬁ 4.11 Llﬁﬂﬂ‘ﬁu%!iﬂﬂl’ENG]’J@EJNI']JiLLﬂiN“KQW%lMWﬂJH%TﬂLTJ‘ULGBﬂi’JﬁVIﬁ'iN"UH%Tﬂ

SBFSTT Framework

Add New Shipment

Shipment ID Device Receiver Sender
Delete |Detail |shx01 0837357404 Test Receiver Test Sender
Delete [Detail [shx02 0837357404 Test Receiver Test Sender
Delete [Detail |shx03 0837357404 Chanintorn Test Sender

Fill From to insert new Shipment data

Shipment ID: }

Sender: IT_es[Sender 'I
Receiver: I Test Receiver ..'; ]
DevicelD: | | 'I

Description:

Insert Cancel

Action Log
[~
=

‘1J°I7I 4.12 Llﬁﬂﬂ‘lfiumﬂﬂiﬂﬂ’ﬂﬂuﬁ“ﬁﬂﬁElﬂal‘]f!,’J‘UL‘ﬁfﬂi’Jﬁﬁnﬂ SBFSTT Framework
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Edit Geozone Description (Address): |E‘.UT
A [ Map | satelite [ Terrain | W reverse Geocode
€Ty W Arrival Zone
\ v v Departure Zone

Geozone attributes:

Zone Color: | Red vI
Lat/Lon: Reset Mad

102.05202,
L 14.86742 ||102.05285
o 14.86656 || 102.05257
o 14.86563 ||102.05191
o 14.86527 ||102.05157
@ 14.86536 ||102.04380
L 14.86635 || 102.04307
o 14.86819||102.04971
Geozone Notes[ Instructions:
- Click to reset center.
- Click-drag center to move.
- Click-drag corner to resize.
- Distances are always in
matars.
Cursor: 14.86353, 102.05451
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Select Zone to display map : | ol E[
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Zone ID : gx01
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Device Detall

This page show detail and last active position of each device.

test Device
0837357404

Last GPS Time :
Last GeoPoint :

Device 1D : 0837357404 Display Name :
Venicle 1D : nu7020 Simphone Number :
Unique ID - gprmc_0837357404

22/02/2555 10:06:24
14 86337666 |

102.06367333

10 riiza)
Google |5——

Description : Test Vehicle
Device Last Active position
Vv oy
| map | satelite | Hyorid
Device No : 0837357404 X
Latitude, - 14.86337666
Longitude : 102.06367333
(zZ8)
time : 22/02/2555 10:06:24 Chakkarat
L ua =
Kharn /f
Thale So 5l ‘, y
Sikhio Sung Noen @ Q Nakhon
Ratchasima
FolfErED B¢ o)

Map data ©2012 Google, Tele Atlas - Terms'o

‘ﬂ‘ﬁ 4.15 Llﬁﬂ\m’mEJNWHT%?JLLE‘WNN’G"U@Q Device cwumm

BUseI 909 SBESTT Framework

Cgtifuidertim);
14.86339080
Latitude (D,M,S)
14d 51' 48.206952000004"
Longitude (DD)
102.06359222
Longitude (D,M,S

102d 3' 48.9319920000139"

Satellite Count
9/10 (9

Time
26/2/2

555 4:36:20

v
=)

N

a =2 9 '
llﬂlﬂﬂQTﬂﬂTﬁﬂQﬂlﬂﬂJuaTﬂﬂWTu

ﬂﬁ 4.16 Llﬁﬂﬂ‘ﬁu”lfﬂﬂIﬂil!ﬂill"]ﬁﬂﬂﬁﬂ‘ﬂu Smart Phone ﬂ%”ﬂﬂﬂi”lﬂ\‘l"limnmux‘lWﬂﬂ GPS 11

v A 4
gugines
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GPS Tracking Service Manager and Monitor

(Powered by OpenGTS)

Main Menu | Logout

Account: System Administrator (admin)
Main Y Mapping Y Reports Y Administration Y Systern Admin ]

Vehicle Map: [Test vehicle | ¥ (Last Event: 2555/03/12 13:18:51 GMT)
W Select Date Range:

i el Yy
<o am From  2012/03/12  00:00)
Pru Yai <<<< Mar'12 >>>>

Su_ Mo TuWe Th Fr Sa
* "
Suranari

<

2627/28/29 1|2 | 3
@) 4 5/6 7 8|9 10
Y 11712 1314 1516 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31
Nong 1 2|3 4 5|67

Chabok =
To 2012/03/12 | 23:59)
TimeZone:
z&“"w GMT
o H -
w0 | Update|
R-wlavﬂ Infosos [

Cursor Location:
14.8961, 102.0317

) T . Pushpin Legend:

@ More than 20 mph
() Mare than 5 mph
$ Less than 5 mph

Ok

b onemnliap dsta ©20f8Google, Tele Atlas - Terms of Use

Show Location Details

g‘]J‘ﬁ 4.17 WAAINTINDO Track map ludauues GPS Tracking Service Manager and Monitor 9

9 o v 1 [ o Lg ]
Aaveaenaaui/asszuuves OpentGTS 114 Tae lidesrhnmswanniulv

{ [ 1 { Y . 1
1ngU7 417 szdunaldin Joyah 1dvinnms Track @98 Gps Tracking  1igd0819

= = o 9 9 1 = J Y @
987 UaNUEUFeU W1 laen LlﬁzhlllﬁTJJ'Iiﬂ‘Uﬂﬂi1863!@EJﬂﬂTileuﬁﬂllﬂ@ElN%ﬂﬁlu
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SHIPMENT DETAIL

Comrmmand

AFFROVE LOAD START TRACMING FINIEH TRACKNG AFFROVE UNLOAD  HIDE MAF

E U ATHP 1mfa
ioe Mo : 0837357404
Satitude : 14 38345501
[Eongitude - 102.02458504
Etpan" Mph
time (2555 20:05: 43
'-\ Address : Maha Witthayalsi, Suransri, Museang Makhon Ratchasima, Makhon Ratchasi

remram e 0o
Gﬂbﬂlf 100 u s SI012 Teale Afles - dodmuatuneivitas
FL__ I.I_:._:
Shipment Detail
Shipment |D: shls Device |D: OE3ITISTA04
Sender : Test Sander Recsiver : Test Receiver
Start Time: 12:03:2555:15:45:45 End Time: 12:03:2555:20:10:13
Load  Approve Receive Approve

T TEEE- 18- AR
T 2:03:2555: 19:45:28 Time

Start Geo Point:  14.255856532 102.04404141

Thanon Mittraphap, Ban Mai, Musang Makhon Ratchasima, Makhon
Ratchasima 30000, Thailsnd

End Gec Point: 1458345804 ,102. 0245804

Msha Witthsyalai, Suranari, Musang Mskhon Ratchasima, MNakhon

12:03:2555:20:10:28

Start Address:

End ASIrESS! D tchasima 20000, Theiand
Description:
Status : Unicaded

Shipment's Cago

10 name weight baselnit
cocl carge 5 (20D booe Remove
cold test cargo 3 100 beoae Remove

507 4.18 ugaanihe Tsunsunansnaludanve 1msgilsz Faduneamsvudedumas
{ g
Uszurawamandoyaitnuan GPS
{ S 0 v A {
UM 418 Wumsihdeyagamernun1dlugln 4.17 nilszurananenausiens
1 [ Ja : 1 @
yudlase1doises Iaued SBFSTT Framework  #4378anndududouvesdoya wile
9 " g Aa ~ ] = = dﬁl o o a = I3
anurine ldazarnnindeyaduiiiosediune) Fazioelss lewilunsih lduwamumiy
1A Y Y I 1
sruvvudagum Idituedraun
J Jq ¥ g Y
Tugruvesnnuvainvatelumsiszynd 9nse a1y SBESTT Framework 1agn
ponuuD 11N interface F4a111399MIAVIUNTY (Override) NYANTTUVINGANTTUHID103]
. Y Y B 1 o ~ a
anuuanasdums ldnuludazgluuumsvudsisannsaiimsulasuulamgdnssy

[ Y
T8 Taematinn1s Override method &9811159 18 114 method @10 111
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AbsiractShipmentManagementService
-mapper : |IDBviewhapper
== |nterfaces= HcreateMapper( ) | void
IShipmentManagementService <} - +createShipment{inf : Shipmentinfo) : boolean
SEI +editShipmentData(inf : Shipmentinfo) | boolean

+removeShipment(shipment|D : string) | boolean
+getShipmentBylD{shiplD : string) : Shipmentinfo
+getShipmentByCargocargolD : string) : ShipmentInfo
+istAlIShipment() : ShipmentInfo []
+istShipmentByDevice(daviD : string) : Shipmentinfo []
+listShipmantB yActive(active | boolean) : Shipmantinfo []
+istShipmentByStatus(status : Integer) : Shipmentinfo []
+HistShipmentByTime(startTime : long, endTime : long) : Shipmentinfo ]
+listSenderS hipments{senderid : string) : Shipment Info ]
+HistReceive rShipments(receiver|D : sting) : Shipmentinfo ]
+HoadApprove(shipment| D : string ) : boolean
+unkadApprove(shipment|D : string) : boolean
+startTracking(shipment|D : string) : boolean

, = . +endTracking(shipmentlD : string) : boolean
Hook method T4 +cancelShipme ntishipmentlD : string) : boolean
e . 1‘5‘» +shipmentLoad Cargo(shipmentlD : string, cargol D : string ) : boolean
613738 override IF +shipmentUnloadCargo(shipment|D : string, cargelD : sting) : boolean
+shipmentRemoveCargo(shipmentlD : string, cargolD : sting) : boolean

511 4.19 109 hook method 9@ 1115095115 override 1@

@verride
publ i c bool ean unl oadApprove(String shipnmentl D) {
Shi pnent I nfo i nf = super. get Shi prent Byl D( shi prrent | D) ;
GeoZonel nf oServi ce geo = new GeoZonel nf oServi ce();
i f (geo. contai nPoint (inf.getAccount! D(),
i nf. getDestinati onGeoZonel (),
i nf.getDestinationLatitude(),
i nf.getDestinationLongi tude()y)){
return super. unl oadApprove(shi pnentl D);

return fal se;

}
o ' o A X A
#10819%0a 1AA®3315 Override method unloadApprove  #ainst/asuuilas
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A0
b3 . EY 9y 9 '
1. lagiluuums implement framework | i1loen | weld W ladre
= o 9 Y 9 '
2. whlnszuaumsuanadeudeyany | Wleen | weldy W ladng
3¢V Web service
F 9 = 9 9
3. aawdanudnladednuszoy GPS | W hwnan | es
. Jq ¥ '
tracking ttazM3lszgndlyauneuns
19911 framework
' I
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framework
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USING OPENGTS FOR GPS TRACKING TO SUPPORT DEVELOPMENT OF
CARGO TRANSPORT SYSTEM

= * . . .
Chanintorn Ruangudomsakul . Pichayotai Mahathanapiwat

Department of computer engineering Suranaree University of Technology Nakornratchasima
3000, THAILAND
*e-mail: ch ruang@hotmail.com

Abstract: This study aims to modify Open GPS Tracking System (OpenGTS) project to
enhance usability and make possibility to connect and exchange data via web service. This
project focuses on modification of original OpenGTS source code with added web service to
provide SOAP interface for supply method and development of cargo transport tracking
application. According to this study. we are able to customize original OpenGTS source code
to add our propose module to support development of cross platform transport management.

Introduction: Global Positioning System or GPS is the technology that gives you the
possibility to find an object location anywhere on the globe. The fundamental technique of
GPS is to measure the ranges between the receiver and a few simultaneously observed
satellites. The positions of the satellites are forecasted and broadeasted along with the GPS
signal to the user. The Global Positioning System was designed and built, and 1s operated and
maintained by the U.S. Department of Defense. GPS was conceived as a ranging system from
known positions of satellites in space to unknown positions on land and sea. as well as in air
and space. The most important applications of the GPS are positioning and navigating [1, 2].

In the field of supply chain management (SCM), GPS tracking technology has roles
and more important in this time. That can be seen from cargo transport processes that have
been integrated GPS tracking device for use of real-time tracking and tracing transport
vehicle [2. 4].

OpenGTS™ ("Open GPS Tracking System"] is the first available open source project
designed specifically to provide web-based GPS tracking ‘€ervices for a "fleet” of vehicles.
OpenGTS features were designed to fill requirement of entry-level fleet tracking system. But
it is also very highly configurable and scalable te larger System as well.

According to information above and. this study aims to modify and develop
OpenGTS extension module to provide service based API for support cargo transport system
and makes OpenGTS to be able to exchange data with other application via web service. This
will make OpenGTS more applicable and easy to apply for development system [5].

Methodology: We use OpenGTS wversion 2.3.2 as original system and Eclipse as IDE.
OpenGTS itself is written entirely in Java, using technologies such as Apache Tomcat for
web service deployment, and MySQL for the data store. But it can also configure to use other
DBMS as data store too.

Tools is used for the system development are: MySQL database, Original OpenGTS
2.3.2 source code. Apache Tomeat 6.0 Servlet container, Apache Axis2, SOAP UI 4.0.
Eclipse IDE.

T . .
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Pre configuration and test pre configuration phrase:

This study configures OpenGTS to use MySQL for the data store and Google map as
map provider. The study uses Windows mobile 6.5 smart phone with build-in GPS receiver
as GPS device. Qur mobile application designed in simple ways to send latitude/longitude.
speed. time. and heading data to server through HTTP based protocols. Figure 1 shows

OpenGTS Ul with pre configuration and test tracking result.

OpenGTS GPS Tracking
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Figure 1. OpenGTS map user interface with tracking result

Cargo transport:

First we were looking for how to send cargo from sender to receiver.
illustrates the typical operating processes for door-to ‘door services offered by railway
logistics enterprises. The' process begins at the client's warchouse, where shipments are
loaded onto a truck. Next, theshipments are transported to a consolidation center. where they
are combined. Then they are delivered to the railway freight station and are shipped out by
train. After arriving at the destination terminal, shipments are unloaded and reloaded onto a
truck, and then are delivered to the local distribution center for holding and storage. From

there, they are distributed to sales outlets by delivery trucks or vans [3].

Client
i relouse

Feich IT""*
3| Consolidntion | PEHVEr | prigng Tramsport | Ruilway
H eonter Twuck | statiom | ppgn | terminal

Figure 2

Disiribution
Truck enter

Deliver
-

Lojistics service provider Dispateh | Track |
h |
Sales
outleis

Figure 2. logistic service process [3].

37" Congress on Science and Technology of Thailand




107

From the logistic process above, we can summarize the general step of standard
transport system for design tracking module. Table 1 shows general step of transport system.
The process start with preparation step. which cargo labeled. packaged and placed in pallet.
Then they will be loaded into container track or transport vehicle for shipping out to receiver.
After track or transport vehicle arrive to receiver, station or distribution center. The cargo will

be unloaded.
Table 1. Central step of cargo transport system

Business Step Action
Preparation Iabel cares, packing and placed @ pallst
Loaded Load prodacts pallet isto Coamizer tack ar tanspest vebicle.
Shipping out Tremspert vehicle sezd carzo o Tecover
Unload Whem preduct e to stes or disrbution ceten. Unlead carrn
S vebicls

OpenGTS:

Figure 3 describes the basic system architecture of the OpenGTS system. The various
device communication servers (the modules which listen for incoming data from the remote
GPS tracking devices) run as separate processes on top of Java. The Track servlet (ie. The
web-interface). as well as other servlets (including any http-based device communication
server), run within a Servlet Container, such as Apache Tomeat.

r

P 1SR Ly eS8 % Ve o e

Figure 3. Basic system archifecture of the OpenGTS system

Main resource of this study is the OpenGTS framework. The framework has module. pattern
and basic of implementation such as class for define table record. utility, data access module
ete. We can access to use for implementing our cargo transport system.

Implementation phase:

According to OpenGTS framework, we can use it to implement database table class
for generate database table in MySQL. Figure 4 shows our purposed system block diagram.
In this study. we implement extension module that contain additional data table class to
support above simple cargo transport process. And then, we implement web service wrapper
class and service parameter class to wrap original and custom additional data access layer of
OpenGTS framework., We build and deploy web service using apache axis2. Figure 5 shows
an example of class diagram of cargo transport. It shows basic of implementation to create
table and access data using pattern and base class of OpenGTS framework., Figure 6 shows
an example of our purposed web service test by SOAP UL

e : :
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Figure 4. Our purpose system block diagram

Base class form ap
define 1ahle racord

[
!

BEBEESELECsSEs

i
P —
R

P i el
"

s Y E—

Fonedas [ B[E] halear

Tt B o e e | |
il T
TestCase: 1 mw oAl

e e

— ‘ Rt
(T T e e e 11 W | =

Commtpim s
e

L — | W

HEYEny

S

Figure 6. Example of our purposed web service test by SOAP UL

Results, Discussion and Conclusion: After investigating test result and code review result.
We found that our modified OpenGTS works correctly and can integrate original vehicle

[T oM b b s bl TasBor B
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GPS tracking with our additional cargo transport data. Our service can be consumed by other
client. At the moment. the system is being tested. correcting and improving in order to
support development of cargo transport system based on open source platform. Our study can
be shown to developer how to modify and apply open source GPS tracking platform such as
OpenGTS to use with business supply chain management and logistic. That will reduce cost.
time and error in development and give chance to business to have self GPS tracking system
with low cost.
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