L L
TR

#ars - CIXE28 =3 ==X .
W Journal of Digital Contents Society
* Vol. 20, No. 11, pp. 2183-2192, Nov. 2019 Cheok for

S-100 7]gt e OILHH[AHIOIM MHIA HIAX] 2 2HS fst HAX] 712

=
1* 2~ =2 = 1 o =1 [e]
AFAT - EFEF-AEAA - A{FE - FAA
DlRIH A FASIAL BEREHUE
25124 F Afolui et olEE

A Design of Message Catalogue Product Specification for S-100
based SMART-Navigation Service Message Exchange

Nam-Seon Kang'" - Gum-Jun Son’ - Hye-Jin Kim' - Yu-Jun Jeong' - Seong-Sang Yu’
'Gwanghwamun Plant, Marineworks Itd., Seoul 03173, Korea

2Department of Computer Engineering, Korean Register, Busan 46762, Korea

2 o

el A BEG 02 e 95 olulHl Aol ERAE ] HF BYS 7)) 4 Fel AU, SAL LS A
ANE 71Z0R ANEABANA B e ST FUE BEY AF BES 7 Au) 0] RFe] THT £ QES
$-100 3 7|3 WAIA| sk ol FelAlold 227lvksk 3| shet g akg o], @ate ol Aol d Aul 2 HlAIA
WE AL 2.8 VIWHOR WA AR AE EES BE BT ol Aol A Au| s A4 P L AA ST,

[Abstract]

In this paper, S-100-based message catalog data application schema and feature catalog are created to deliver the
SMART-Navigation standard model developed in a modular form and to distinguish the contents of communication objects and
information based on MRN in maritime communication environment. Based on the SMART-Navigation service message exchange

scenario, we presented the smart navigation service message exchange method using the message catalog product standard.
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Table 1. SMART-Navigation service

ID Service Target vessel
SV10 Navigation monitoring & assistance
(NAMAS) service Vulnerable vessel
SV20 . o . Korea passenger ship
(SBSMS) Ship-born system monitoring service Upon request
SV30 Sage & optimal route planning Korea passenger ship
(SORPS) service Upon request
SV40 Real-time electric navigation chart Domestic costal vessel
(REDSS) distribution & streaming service
SVsl1 . . . .
(PITAS) Pilot & Tug Assistance Service Pilot and tugs
SVs52 Maritime environment and safety Unon request
(MESIS) information service P 4
Il 2 3

2-1 SMART-Navigation Project
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Fig. 1. SMART-Navigation system configuration
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Table 2. MMS message relaying format

File name Description

srcMRN MRN of a sender
HTTP header -

dstMRN MRN of a receiver
HTTP payload Message that a sender want to send
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Details
Class name | Attribute name Sub Attribute Attribute Code Attribute Description o
type  [Milti. Range
. 1. alarm
MessageType messageType The type of message defined to recognize the enumeration| 1..1 | 2. request
purpose of the exchange message
3. response
exchaneeFile Information related to data file exchanged between complex L
& shore and ship for smart-navigation attribute "
Nan?e of nameOfFile Name of ﬁle §xchanged between shore and ship for text L1
File smart-navigation
Size of File| sizeOfFile | Volume of file exchanged between shore and ship real | 0.1 | unit: byte
for smart-navigation
1. ISO 8211
Type of . . . 2. GML
File typeOfFile Encoding format of exchange- able file enumeration| 1..1 | 3. HDF5
4. LUA
5. KML
exchangeModel Data rpodel 1nformat19n §xchange between shore Con}plex 1L
and ship for smart-navigation attribute
Exchangefil
Message xcehangettie Code of 4cOfStandard Product specification code number presented by 0.1
Catalogue Standard | <O 0 x5 412) text ] 0-
(Feature) 1. Ship Information
2. Dynamic
3. Accident Warning
Exchange 4. Alarm & Emergen.
Model | Name of nameOfModel Name of data model exchange between shore and enumeration| 1.1 5. ENC Service Meta
Model Ship for smart-navigation " | 6. Pilot Service Meta
7. Pilot Schedule
8. Port Guideline
9. Ship Dencity
10. MIO Service Meta
Version of . Version of data model exchange between shore and
model versionOfModel ship for smart-Navigation (ex. 3.5.2) text 11
Textual information about the feature. The information
. . . . Complex
information may be provided as a string of test or as a file name of a attribute 0.*
Information single external text file that contains the text.
Language language 1S0639-3 | 0..1
Text text text 1.1
Service Source MRN - source MRN | The MRN of the source producing the service data URN 1.1
Identification | Destination MRN - destination MRN | The MRN of the destination receiving the service data URN 1.1
(Information) TimeOflssue - timeOflssue The issued date and time of the data dateTime | 1..1
ass Meseage Comionve )

«InformationTypen
Serviceldentification

~Itisa preview concept model that s provided to describe the model before data isexchanged.

- Message Catalogue isalways provided when messages are exchanged on a smart navigation system
-Only one Message Catalogue model isinduded in one event.

- Messages are divided into three types: request, response, and alarm.
- 10 product specification are exchanged for smart navigation systems
- MRN is used as an identifier to identify the service provider and the service consumer.

- Exchange mechanisms should be provided for undecided contentsin product specification.

«FeatureType»
MessageCatalogue

R

destinationMRN: URN T
sourceMRN: URN
timeOfissue: dateTime

I «C

1]+ exchangeFile: exchangeFile [1..*]
+  information: information [0..*]
«SimpleAttribute»

+ messageType: messageType

«ComplexAttributen

information

«ComplexAttributen
exchangeModel

«ComplexAttributen

«enumeration»
nameOfModel

cenumeration» ‘

exchangefFile messageType

«enumeration»
typeOfFile

5

«SimpleAttribute»
+ language: 1S0639-3 [0..1]
text: text

«SimpleAttribute»
codeOfStandard: text [0..1]

B

versionOfModel: text

maximumDisplayScale: integer [0..1]
minimumDisplayScale: integer [0..1] +
nameOfModel: nameOfModel
optimumDisplayScale: integer [0..1] ‘

«ComplexAttribute»
+ exchangeModel: exchangeModel [1..*
«SimpleAttribute»
nameOfFile: text
+ sizeOfFlle: real [0..1]
typeOfFile: typeOfFile

alarm
reque:
response =3

Ship Information = 1

Ship Dynamic =2

Ship Alarm =3

Pilot Service Request = 4
Pilot Schedule = 5

Port Guideline = 6

Ship Density =7
Accident Warning =8

ENC Service Meta=9
MIO Service Meta = 10

150-8211=1
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Fig. 8. Message catalogue product specification - application schema
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1) Feature type

Geographic
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Table 5. Geographic data list

Attribute name Data type Multiplicity | Implementation
Exchange File | complex attribute 1.* mandatory
Message Type enumeration 1.1 mandatory
Information complex attribute 0..* optional
¢ Cartograpic
* Theme
* Meta
2) Feature Relation
None
3) Information Relationship
E 6. olzajold A
Table 6. Information relationship
Role type Association Role Feature | Multiplicity
Association | Identification ; de;firf\ilzi:;ion Cl\;[ f;?g%le R 1.1

713] 99] xml WIS S100Base, S100CI, S100FC, SI00FD=
TAE xml 227w} 3-8 B30 S-10001 A 3sleS 2 =Y
=22 A=s1g o 1 A= 18 103 2ot

ccstior="hitp:/fwww.ihe.int/S100FC

1L Schema-imstance”
tep:/fwww.wd.org/1999/slink”
Baze="http:/www.iko.int/S100Base"

producer>
ClindividuaMName>SON Gumpun<S100CL:

<8 100FC

of humsn communication. either spoken or written,
rds ir a structured and conventional way (180 639-3)

<B100FC:code
IH 9. HAIX] FHRRO HME EF - ol 120
Fig. 9. Message catalogue product specification - Feature
catalogue
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Fig. 10. S-100 xml Schema files and Validation Results

V. HAIX] 7IEERO HIE EES 2§33t sixd

O|LHH|AH|0|M AMH|A HIAIX] w28t
HAIA] FPE2 T AE TS &85 S o|uln]Ale]d
AR 2 HA]A] 18k F B =5of| A= PITAS AJH| 9] A3
2AE 24 gl =gt
PITAS & =4 o)A AH|2E 913 fA)X] sk ™ 11

T} o] dbol] HTshs Ag- Al B 2AIEE 243}

3, k=18 o Un]Alo)Ad 2o AlEfoll A AlEE =X 2AES

FRASEAY, EAA ) 548 Ad8tell A B 3y S 83 =

A ARE 943t g ojuinl Aol &9 AlE=HEH &

v &

o} o
H= —1v ©

B2 o] Folxlt,
Qbxy A et ule} o] SMART-Navigation Standard Model
WEYo = /U S7] Wkl ]2~ Topic dataol] W}

Ship Information, Ship Dynamic, Pilot Schedule, Port Guideline,

o

L

Ship Density, Pilot Service Request A% ¥8 X35l W4
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PITAS on shore P]TAES‘“on ship
© Py
Adjacent to the port

Ship dimension +
Dynamic +
pilot schedule information

<—{j Request pilot service
Pilot service planning I:]

| .
Send plan [:l Pilot schedule

— -

1
1
1
1
1
1
1
1
¥

Pilot boarding
Pilot guide +
behavior prediction +

Dynamic information
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Fig. 11. Ship to shore exchange message for PITAS
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SMART-Navigation Center ship
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©

1
I <Product Specification>

[ Miessage Catalogue™} ' Adjacent o the port
. . . /-‘*- Pilot Service Request
Pilot service planning TCPID

Deleting TCP/IP details /4

Loss of information about
ship to be responded to

<Product Specification>
o S L

1~ Message Catalogue |
+ Ship Information
+ Pilot schedule

1
1
1
1
1
{1 Request pilot service
I
1
I
]
1
1
1

MRN information identifies
the receiving vessel

Send plan I.'__!

NAMAS on shore

package models
@ configured for each
. <Product Specification> / service

st i e i
1 ]

I . "
, if she receive two messages
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Separate Services by
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Ship accident alarm &
information 7
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Fig. 12. Example of exchange message between ship and
shore in SMART-Navigation service

<Txml version="10" encoding="
<MessageCatalogue DataSet

< e/ et dhaint/<100gml
fuevevi.opeEngis net/gmy/3 20
vewwiha.int/MessageCatalogue/gmi/L0"
1/¥MLSchema-insance” gmiid="MessageCatalogue”
tipy fervvh aint/MessageCatalogue/gml/ 10 MessageCataloguesd'>
<imember> <|- Information Type —>

<MessageCatalogueSeniceldentfication grmidd="TM.0001">
<destinationMRN > urn: mrn:smartvessatimo-
namefimps10forssl</destination MRN>
MRN Information — Ship and Service Wflentificstion <sou rceMRN >urnmen-smartservicerid moftmp310forsS1</sourceMRN>
<timeOfissue >2019-11-04T1234:56 </ ime Of ssues>

</MessageCatalogueServiceldentification>

o/ [nvews. vi3.0rg/ 1999/ xlink”

<fimember>
<MessageCatalogue> <meniben: .
o <MessageCatalogue MessageCatalogue gmbid="hL0ML">
erentaaTypes <messageTypesrecponce </messageType> Message Type
HeageCataiopre <exchangeFies

meCHFile> Ship Information_191104 grmi </nameOfFlle>
product izeOfFle> 3193 </sizeOfFlle>
specification <yyne0fFiles GML</typeOfFie>
detalls
<axchangeModsi>
<nameCfModel>Ship Information </nameOfModel> Package
<versionOflModel>10 0</versionOibiodel> o
</exchangenodel>
<exchangeFie>
<exchangeFie>
<nameCfFile>Pilot SE)‘EB‘JIEﬁIFllNgﬂﬂ(fﬂ!médﬁl!l
Product  <sizeOfFlle» 4367 </siz2OfFlle>
Spacification. <type(fF le> GML < ftypeCfile>
el <exchangehiodel>
<nameCiModel> Pilt Schedule</nameOiModels
<versionOfModel>1.0.0 versionOfModel>
<fesehan gemodels
<exchangeFie>
i inkrole="senicelden
</MessageCatalogueMessageCatsiogues
</member-
</MessageCatalogus Dataset>
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Fig. 13. Message Catalogue product specification - dataset

ification” wiinkchref="#IM.00017/>
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