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Abstract : Netherlands had suggested a uniform system to standardize and simplify EDI
systems relating to the Arrival/Departure, stay. and clearance of ships, persons, and
cargoes for the Facilitation of International Maritime Transport to the International
Maritime Organization(IMO). Republic of Korea proposed the Framework of XML-based
Single Window System for the simplified clearance of ships to the 32nd session of
Facilitation Committee of the IMO. Accordingly, the authors studied that the XML
Infrastructure for Single Window efficiently supports the Single Window service and the
business collaboration between business entities of logistics. The proposed XML
Infrastructure designs to support the various document format translation and to easily
manage. Therefore, business entity using the proposed system has the effect of downing
the resource and costs on using Single Window.
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1. Introduction System for the simplified clearance of

ships. In this connection, the system
For the Facilitation of International suggested in this paper was based on
Maritime Transport, in the FAL 27/5 ~ ebXML  (electronic  business  XML)
Netherlands suggested a uniform system proposed by UN/CEFACT in the FAL
to standardize and simplify EDI systems 32/5/3"®  This system includes the
relating to the Arrival/Departure, stay, concept of Single Window, which is
and clearance of ships., persons., and expanding the existing port information

cargoes”. In the FAL 30th Convention,
Netherlands proposed the concept of Single
Window System in order to enhance the
efficiency of the report procedures for
Arrival/Departure of ship!”. In the FAL
32nd Committee, ROK proposed the
Framework of XMI-based Single Window

system confined to the national boundary
to the global one. So, it is expected that
the system suggested in the paper will
lead to the
Clearance System for the
ROK proposes the
detailed and technical item for business

global Arrival/Departure
international

logistics. Hereby,
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collaboration between business entities of

logistics area(Marine, Air and Rail. etc.).

Following precedence requirement must be

satisfied before Single Window service

starts.

.1 Simplification and Unification of
electronic document form

.2 Work flow simplification

Also, following advantages by applying
Single Window for marine transport area
can be achieved.

.1 Minimization of Legacy system modification

.2 Maximization of Resource reusability

.3 Build-up of National Competitive Power
(Maximizing of economical effect)

between

.4 Interoperability  Increment

countries

2. XML Infrastructure System for
Single Window

The Single Window service has been
commenced from 2004, Korea Standards
the
suitable for

Organization revised following

documents to be each
government organization according to
UN/CEFACT Standards vessel arrival/
departure(DEOVAD: Declaration of ocean-
arrival and departure),
passenger/crew list(PAXLST: Passenger
list message). cargo(manifest) (CUSREP:
Customs conveyance
CUSMAN: Customs response message,
MACAGO: Export/Import cargo report) @@,

The version of documents is D97A. Korea

going vessels’

report message,

designed the XML infrastructure system
to support Single Window concept and
IMO FAL documents. Up to now, most of
users have used EDI to declare the

clearance of Vessel and Cargo, etc™ .
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Fig. 1 Configuration of the
infrastructure

Manager

DB Layer

proposed XML

The proposed system in this paper could
be easily migrated to user legacy system
with minimum modification because it
XML and Database all
together. The proposed system by Korea

supports EDI,

was designed on the concept of ebXML
technology and implemented with open
framework, Java. Because this system was
developed in component-based method, it
various

is possible to compound the

configurations according to the system

environment. Also, it 1is available to
install the proposed system to any
platform with JVM(Java Virtual
Machine). The proposed system supports
the following functionalities, such as
translation, database interface, security

and so on. Fig. 1 shows the configuration
of the proposed system. Because the
translation module leads to improvement
of service by reducing the resource usage
and processing time, it plays an important
role in the proposed system.

The translation module is constructed as
Fig. 2 and designed on the basis of open

framework®
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3. Application of Single Window

Service
The User generates an EDI message
using legacy system and sends the

message to XML Hub system. The XML
Hub system translates the received EDI
message into designated message in
conformity with the recipient type. Then,
the XML Hub system delivers the results
to multi-recipients. Figure 3 shows a flow
of transmitting the message between logic
entities of business. If a shipper sends a
EDI document(DEOVAD which is similar
to CUSREP) for vessel arrival/departure
to the XML Hub system, the XML Hub
system transfers this EDI document to
three destinations such as Ministry of
Maritime Affairs and Fisheries(MOMAF),
Service
Dangerous Goods Inspection Center
(KOMDIC)™. In this case. three different
formats was applied; EDI for MOMAF,
XML for Customs Service and a private
format for KOMDIC"”. The XML Hub
the EDI
into three different document

Customs and Korea Maritime

system  converts received

document

formats EDI, XML and private formats.
And. it transfers the converted documents
to each official authority. A user can
easily make Arrival/Departure declaration
of vessel to each official authority with
only a single document sent(one input).
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Fig. 3 Single Window work Flow
4. Trend of Standardization
Complimentary explanations of the body

of the proposed paper are provided in the
Annex for easy understanding. The Annex

is composed of the trend of
standardization, the characteristics and
components of XML Infrastructure for
Single Window followed by examples

applied in Korea.

4.1 Intemational Single Window Service

A ’"Single Window”
allows

is a facility that

parties involved in trade and

transport to lodge standardized

information and documents with a single
entry point to fulfill all import, export. and
requirements

transit-related regulatory
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Recommendation and

(UN/CEFACT
Guidelines on
Window,
2004)?.
USA,

already been

Establishing a Single
ECE/TRADE/352, September
such as ROK,

and Australia,

Some countries,
Singapore have
started or prepared the
Window Most of

participants think Single Window System

Single Service.

within domestic
they should
interoperability between Single Windows

is  successful area.

Therefore, consider
exchanged
At May 2006, UN/CEFACT
will hold Symposium on Standards and

and standardization of

documents.

Interoperability related to Single Window

System at Geneva?1 12,

o) Se) T
¥ 7 7 1 5

Commercial Transport Regulatory Financia
Procedures Procedures Procedures Procedures
+Establish sales +Establish transport +Obtain Imfexport +Provide credit
contract contract licenses etz rating
[sOrder goods *Coltect, transport +Provide Customs +Insurance
[+Advise on delivery| 2nd deliver goods Declarations +Execute payment
sRequest payment +Provide wayhills, +Provide cargo +135Ue statements
+Goads recelpts, et Declarations
+Apply securtty
measures
+Clear goods
Fig. 4 International Trade Reference Model of
UNeDocs
4.2 UNeDocs

The United Nations electronic Trade

Documents(UNeDocs) Project is to
facilitate international trade and
electronics transfer of data for cross

border trade by developing, publishing
and maintaining a coordinated set of
international standards including in
UN/CEFACT Trade Reference Model, a

comprehensive cross-domain data model,

UN/EDIFACT and XML  document
structures, document presentation
methodologies and box completion
guidelines® ™. And it is to enable the

development of simple low-cost solutions
to support the generation and exchange of

standardized paper and/or electronic
international trade document by
implementing existing standards and
recommendations. Fig. 4 shows the

international Trade Reference Model. In
the UN Millennium
Declaration and the demands of both

response to

Governments and trade for increased use
of information and communication
technologies, UNECE in 2000 set up the

United Nations electronic Trade
Documents(UNeDocs) project to analyze
the documentary issues of the supply

chain and to develop solutions. Supported
by governments, industry associations and
the
developed an integrated concept for the

research institutes, project team

global trade documentation system.

5. XML Infrastructure for Single Window

5.1 Characteristics

The proposed system is designed and

with  Java, so it is

9)

implemented
platform-independent®®. It is developed
with component-based structure, so it is
available to compound for system
environment. It would be constructed to
wanted functionality.

extract user

Currently, there are various electronic
document formats such as, EDI(Electronic
Data Interchange), FF(Flat File), ebXML

and, etc. in electronic business

environment. The translation module of
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proposed system supports the converting

functionality between heterogeneous
document formats. and operates in way of
scripts. If new format is added or existed
format is modified, it is easy to add or
modify the corresponding script without
modifying the translation module itself.
As the translation module supports the
database interface, the proposed system is
able to convert between database and text
The

proposed system also provides the various

file as well as between text files.

Database adaptor, such as oracle, DB2,

Informix, SQLal-Server., OODB(Object
Oriented Database) and, etc..

5.2 Components

5.2.1 Parser

Parser Module is defined by input

electronic document. Parser module parses
data per syntax structure and converts
into node tree, common data set. Then,
the

electronic

parser verifies document
whether
structure is correct as standards or not.
For examples, EDI is suitable to
MIG(Message Implement Guide) or XML
is suitable to XML schema structure. We
shall

through verification. This module is able

syntax

input document

process only correct document

extract data from
text file. The
proposed system will be easily able to

to process and to

database as well as

extend if wuser was only develop

corresponding parser module and migrate
the
document is added.

legacy system  whenever new

5.2.2 Data Modeler
Data Modeler converts the generated

result data by parser module into common
data set. Data Modeler is not necessary if
one-to-one  mapping.

it needs only

However, as business transaction has

been activated, business logic needs
translating. Business logic is needed to
makes new data on the basis of input
data. Common data set used in this paper
XSL(XML

object-oriented

is based on node tree.
Stylesheet

scripts language, is used when new result

Language),

data applying business logic to input data
are made.

5.2.3 Generator
Generator module is divided into text
file generator and database generator.
Text File generator is
text-based file,
private format message and

into
EDI,
ebXML
Database generator is saving the result
data Text file
generator is designed on the basis of

making

result such as

into result database.

templates-engine. Basically, Database

generator interfaces with DB basically
using JDBC(Java Database Connectivity)

driver.

5.2.4 NotifyServer

NotifyServer manages corresponding
status for generated events when it is
operated within each module of XML
infrastructure and informs that status to
user or manager. It 1is possible to
predefine the notify level and to inform
the result to registered user according to
Also,

user

it is possible to
through various
communication methods such as SMS,
E-Mail, etc. Currently, we notify status
using by SMS(MSN Messenger) in ROK.

the notify level.

inform to
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With this,
and

user will be able to manage
XML
infrastructure system. Also, user is easily

monitor  sites  installed
able to monitor current processing status

and immediately to cope with an error.

5.3 Examples applied in Korea

We explain how to convert between
heterogeneous types of documents using
the proposed XML infrastructure. Below
EDI, XML and DB have been currently
used in ROK single window
Firstly, user sends EDI document to XML
hub The XML hub

converts the received EDI message into
(@-(7)

service.
system

system.

XML or database system

KLdb1: /hone/users/kledi /krahndnore 20660320¢
UNE+RECA:1+KLTEST 01 KL +HHPAEGI0:HL +2006.0326: 037+P1 608320003745 UNk +DEOUAD:D:
TA:KE"BCH+052: .KE-CENERAL DECLAR OF QCEANGOING VESSEL+OSDRPTDIH7+6'DTHe180:2008

05192030:202° DTH+150:20060319:102°LOC+ 22618 113:HCS+ 40 5AB:NCS *LOC+153+831:189:
GRA"LOCHG+PT"NAD#CA+22-2-9999:172:60R+TEST Company:680-1 KUKOD B/ 8F YEOKSA
l)l]NI} SEOUL TDI*ZU*H 53"*+HI]29I]5...FRONIIEH HEBLUS:Pa° Dlﬂ+2h? 2006 802" QT+6f

Fig. 5 EDI Message

5.3.1 EDI converts to database, vice versa

Parser module is parsing EDI document
and separates into meaningful values.
And it generates the meaningful values to
common data set.

Common data set is constructing with
DOM(Document of
DOM

object-oriented, so it easily combines with

node tree,

Management) tree. is based on

the proposed system. Fig.5 shows the EDI
message and Fig. 6 shows how to map
EDI and field of

between message

database.

UNBHKECA: 1+DRPTE030:KL+KIMPAF030
20060320:0937+P1060320093746"
UNH+1{+DEOVAD:D:97AKE

BGM+652::KE:GENERAL DECLAR OF
OCEANGOING VESSEL{USDRPTD]E)I?}G'

DTMH150:20060319:102
LOC+22+016:1 13KES™6
LOC+1531 101139 8AR
LOCH6YBHPT |
1T2:6AA+TEST

CTESAY
ML NOL RO NGL NGL MWL

LORAB LOSDEE Lo O LG LCM(Y
gpains LWL Pz WL .

NAD+CAHZZ

COMPANY: 680-1 KUNWOO B/D 8F LOIE JoTa
YEOKSAM-DONG, SEOUL’ ok ML 05016 NULL
TOT+20+++:53+++ {IOZ0H MR "’“"' o
MEBILSPA ACIZEA L0 (TZ0BAELOT225 L Q0222925 DT 239648
DTM+247:2006:602 L NUL MU ML

. PORGBANATTES AJIEZERNIIET  BIDECY MERS AN MEE
Qry+6A1:2 WLN ML ML N MAL
UNStS WERIUAY MEGFSA MESHAEET AW!EPMWEFEAWEP{A’W%IHW
Loc+3sExaprdre

AWEP" ATIP B’(Aml% AYRD 6P ASEIBF) DT2E ATIO2IEPK
N ey

AL 200603 1920307263

DTM+6A

. o oﬁmammmmmsmm
UNTH15+1 NUL MU NUL ML 2 ML
UNZ+ 1+P1060320093746° QT0RED DeRI G filpz: U GTATEA

WL NULL NULL NUL NI NULL NULL

Fig. 6 Mapping between EDI and Database

2006-03-21 10:56:54,961 INFO SettingsTactory:?8 — JDBC drivee: Oracle JDOC driver, version: 9.0.1.1,0

2006-00-21 10:56:54,961 INFO Dialect:100 - Using dislect: org.hibernate.dislec.Oraciedbialect,

- U2teg detsuie transaction stesvasy (Girect IOBC cransaccions)
mro configures (1n ITA envicomr

981 DO sectngactory: 125 - Jutomtic Tiuah aueing peforetomprecionts arouties

961 INFO S=ttingaFectory:129 - Automatic session close at end of transaction: disahled

961 - 3DBC baceh s

195 1 I03C natch updaves £oe veestoned date: disebled

344 - Scrollable resule secs: enabled

152 - a1Bc3 © disabled

INTO SettingsTaccary:160 - Connection relense mode: null

INFO SettingsTactory:167 - Derault batch fetch size: 1

INFO SettingsTactary:191 - Generate SOI with comwents: diseble

INTO SettirgaTactaryi195 - Orde: 0L updates by primary Key: isavied

mro - Query cranalator:
wro [t
a0 Query 1anguag

- cache: enabled
xmc SeccingsTactory:213 - Query cache: disabled

Cache proviser: be
nuo Sectingsfactory:228 - Optimize cache for mibimal puis: dimsbled
- Structured acne encries: disabled
Biro SeteisgaTastory:260 - Statistics: dissoled
ez enticy aymcheric idencarie
roto

mglecon hean *RanageCommio!
2 INPO JuhcTransect Lon0b3ectSupport :60 - JDBC 3.0 Savepoint class im avmilable
DEBUG ConnectionZanager:301 - opening JDBC conmeotion
DERUG Conneceionfanager:301 — cpening JDBC connetion
DEBUG JDBCCantext: 167 - before cransaction completion
DESUG JDBCContext: 187 — befors cransastion completian
TNFO CommonbAOTup1:69 -
Javal  insercon)

2006-03-21 10:56:55,512  TNFO CommonDIOTup1:69 -
Jeval  ansercom)

20060521 10136:55, 532 INFO Smibeashecinitionienter: 150 - Loadiog L bamn definicions trom class pach respucce [oro/apr
2006-03-21 10 - Cresting shared 1

2006-03-21 10:56: wre T Crcating oharce insvance of singlaten been 1Sl
2006-03-21 10:56:. wro - Creating shared instance of singlecon bewn 'HS-5GL’
2008-02-21 10 mro - Crearing shared instance of singletan bean 'EySQL!
2005-03-21 1 wro Ceeat ng shared instance of singleton bean
2006-03-21 wro - Creating shared instance of singletop bean ' Informix’

‘PostgresoLt

2006-03-21 10:56:55,622 DEBUG JDBCConcext:192 - efter tramsmction completion

Fig. 7 Converting Flow between EDI and Database

Fig. 7 shows the converting flow when
parser module is activating and Data
Modeler generates the common data set
and Database generator saves into
database.

Fig. 8 shows how to map between EDI

message and WEB system.
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Fig. 8 Mapping between EDI and WEB

<Fxml version="1

0" ancoding="ausc-kr®

7>

<msa_type»EDI</msa_type:
<sender>KLORPTEOIO</sender>
- <racaivers
- <recsiver_to type="single">

11010001" msg_size="0Byte">

<roceiver_id>KLKMPAEGI0</receiver_id>

</raceiver_tox>
</racavers
<iEn>P 1060320093746 </icn>

3 3
<user_snd_ume>20060320093350</user_snd_time>

<digital_signature />
<extensions />
</header>
- <body>
- <documsnts total_count="1">

- <document stardard="KECA1" agency="KE" ver="D97A" name="DEOVAD"
- <sagment name="LUNHM" group="GROUPO">

~ <singla>
<elomant>1</alement>
</singlas
- <compositax

<sloment>DEOVAD</alemant>

<olament>D</alament>
<elemsnt>97A</elomant >
<elomant>KE</elomant>
</mampositan
</segment>

~ <segment mame="BGM" group="GROUPO">

- <compositas
<element>682</element>
<slarnant />
<element>KE</olement>

<elgmant > GENERAL DECLAR OF O

</composite>
- <composites

o

VESSEL<

TO1517
</compasite>
- <single>
<element»6</slemant>
</single>
</segment>

- <segment name="DTM" group="GROLIPO">

~ <composite>
<element>186</slamsnts

<olsment>200603192030</2lement>

<eloment>203</slomenta
</composite>
</segment>

Fig. 9 XML File

5.3.2 EDI converts to XML, vice versa

It is similar to

Firstly, parser module

EDI{(-)DB operation.
is parsing EDI

message. And Data Modeler generates the

common data set adding business logic.

Then, text file generator makes the result

UNB+KECA: 1 +DRPTEO030:KL+ KMPAEO30:KL+
20060320:0937+P1060320093746
UNH+1+DEOVAD:D:97A:KE

[BGM#+6S2::KE:GENERAL DECLAR OF
QCEANGOING VESSEL{06DRPTDISI 716,

101

<seguent came="BGH” group-"GROURO">
<composite>
<element>682¢/ element>
<element/>
<element>KB</element>
<element>GENERAL DECLAR OF OCEA!

</ composite>
DT+ 18 192030:203 compesiter
OT™*1 19:102 {néngwnsnk/alemunc)
LOC#22+4016:113:KCS+465ABIKCS' :S:‘g‘fi“”
LOC+153+101:139:6AA° <element>6</element>
LOC+6YB+PT <{s1ngle>
NAD#+CA2Z- Z-9999:172:6AA+TEST Ieement
+22-7-9999:172: eugment saze~"DTH" group-" .
COMPANY: 680~ 1 KUNWOO 8/D 8F seguen (C;‘:}fos?f:) group~"GROUED">

YEOKSAM-DONG. SEQUL

<elenent>184¢/elenent>

TOT+20++ 534+ +Hi :FRONTIE] <elenent>20C603152030</ elenent>
MEBIUS:PA <elemont>203¢/element>
DTM+247:2006:602° ; </composite>

o </segment>
QTY+6A12 <sequent nave="DIM" ¢roup="GROUPD">
UNS* S <coposite>

LOC+135+KRPTK: 140:6AA:1
OTM+6AA:200603182030:203
UNT#15+1
UNZ+1+P1060320093746

<element>153¢</elenent>
<element>20360315</element>
<elermenc>10Z¢</alament>
</composite>
</seguent>

Fig. 10 Item mapping between EDI and XML(1)

UNB+KECA:1+DRPTEQ30:KL+KMPAEQ30:KL+
20060320:0937+P 26

<segnant nare “LOC" group "GROUPOTS
<oingle>
<
</a1ngle>

o> 165/ 0lemont>

UNH+1+DEQVAD:DI9TAKE"

BGM#652::KEGENERAL DECLAR OF| nngan O

OCEANGOING VESSEL+08DRPTDIS 1+6' Semmene e ruoc grove oRov®>
0603 T92030:203 Py

DTM+186:
DTM*150:20060319:102°
LOC+22+016:113:KCS+46:5AB:KCS'

Locstsafrofiases ]

<acmpomites

<alament>Pr</slomenty
</ composite>

</seqment>

<segment Rise: "NAD® gre.p "GROUPL®>
<aingle>

<elament>CAL/elament>
</single>

LOC+6Y6+PT'

AD+ CA+ZZ: 7-9999]172:6AA+TEST
OMPANY: 680- 1 KUNWOO B/D 8F
OKSAM- DONG, SEQUL

TDT+204 4453 +++ :
MEBIUS:PA
DTM+247:2006:602°
QTY+6A1:2

UNS*S

LOC+135+KRPTK: 140:8AA: 1
DTM+6AA:200603192030:203

<Gomposice
< emant>
<ole
<ol

</ composite>
<lemens 7297 company crelemants
<olopeqt{77c MENECT B/T % YEOKS

<olementy21¢/element>
Lo>

/e
<zingles>
<conpouites>
<cenpor it

<

<
</ composate>
<Gompositel>

UNT#15+1
UNZ+1+P1060320093746

Fig. 11 Item mapping between

amant>

TIER MEDIUS</elemant>
Rt>PAC/ o loment>

EDI and XML(2)

Item

Specification

JVM
- HP.
LINUX.

H/W

- Any machine that is

SUN, AIX, Win,

installed

NT.
ETC.

- RDBMS

: Oracle, Iformix, DB2,

Database SQL-Server, etc
- OODB: SONIC XIS
. |- Supproting Protocol: TCP/IP
Comt?z)lrllmca (HTTP)
- Programing Language: JAVA
- Supporting Data Format: EDI,
XML, DB, FF, etc.
Application |~ Technology: Java, XPath,

Jython,

- Syntax

DOM, SAX

- Well-Formed XML & Valid XML

& Semantic Check
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file(XML) using template engine.
Following XML document is based on XML
DTD. It is easily making the other text
file because the common data set is DOM
tree. Fig. 6 shows XML File.

Fig.10 and Fig.11 shows how to map
between EDI and XML

The specification of the proposed system
is as follows

6. Conclusion

Single Window can eliminate the user’s
duplicated input and maximize the data
Also, the

authority can promote simplification and

reusability. administrative

unification of government documents.
Therefore, work procedure of government
improved and  business
with other

could be achieved. As the proposed system

would be
collaboration organization
in this paper can be applied to Single
Window,
countries can be increased. It could have

interoperability between

an effect on national or international
economical advantages. In case of Korea,
re-definition of government document was
completed in 2004 in accordance with the
international standard for Single Window

System. @
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