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Design and Implementation of Feature Catalogue Builder
based on the S-100 Standard
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ABSTRACT

The THO S-100 is a standard on the universal hydorgraphic data model for supporting information services that integrate various data

in maritime and provide proper information for safety of vessels. The S-100 is used to develop S-10x product specifications which are
standards on guideline for creation and delivery of specific data set in maritime. The product specification for feature-based data such as
ENC(Electronic Navigational Chart) data includes a feature catalogue that describes characteristics of features in that feature-based data.
The feature catalogue is developed by domain experts with knowledge on data of the target domain. However, it is not feasible to develop
a feature catalogue according to the XML schema by manual. In the ITHO TSMAD committee meeting, needs of developing technology on
building feature catalogue has been discussed. Therefore, we present a feature catalogue builder that is a GUI(Graphic User Interface)
system supporting domain experts to build feature catalogues in XML. The feature catalogue builder is developed to connect with the
FCD(Feature Concept Dictionary) register in the IHO(International Hydrographic Organization) GI(Geographic Information) registry. Also, it
supports domain experts to select proper feature items based on the relationships between register items.

Keywords : S-100 Product Specification, Binding, Feature Catalogue, Feature Catalogue Builder

S-100 £% 74 31 e ASAY Azwe
47 8 7

_olili“_—r'zl 3_:! gﬁ"ﬂ'#—@*ﬁ

d

T
ool
==

ko

AR 7)T-(IHO)Y a7HA2 % dolg mdo #3F T+ S-1002 7|¥ke 2 d= S-10x dlo]E AlFAF%¥(Product Specification)2

AFel 54 LoF delBHE Az, wiEslz 71ge] 4 xEolth AR dolH ek 22 A F419] deolE= 3A 7dEaE S-10x vlo]

B AFAGS F TY QAR EHE 94 ABEIE Y ok R oY Rok) doled B AR A4S 2F =l AR 93
Ao Atk et muel ARAE A ABEaE PRE XML AR OF Qo s AL A8 Uol ohith AT
TSMAD #1408 SO AT ALE AU AW AL LAAE AV, o] & ETAAE EY WL S 10x
AFAGS 4 AS21E JuHn PERE XML BAZ AGE S QRS s ALY EPE wF g2 d6E 44, FEsg

=h=s
A hgRa dus Zuk 7)eke] gy §4 QlEso](GUD ZEaso R pdsilvk E]al 3A Al A (Feature Concept
Dictionary) #|A| &8 9] 55 ofo]ql ko] AAE 2 Ie

Qe o okl A ool HAY F duE WA Agma Y

HE Adaisict

F19=:S-100 HEALY, HIQlE, DY 71827, TN Ft823 &g

1.M E

= 7| 9= 2 7] T (International Hydrographic Organization)=

CEN STV S G e e 49 2 4D B OIS A #8991 9
\ 55—5137&};@3 :Cl};fﬁlgiﬂ}ﬂﬁd:; 7% A 3, 7_1594 T2 dojE wd xE S-579 Ay dAE

T oEAF 9 A e A AR T e wa SE AZE il dl FAE TE dolH 2
T i g py T EFOZ S-1002 ANLegieh Telm S-100 EFS V|wo
gL 2 4 2 2 ARANE, A AY 5 MR BT Y @A

* &ne;;oﬁdiné ‘AuthoriSihyun Park(subak@dongseo.ac.kr) OJEE ¢33 S-10x HlolE A|FALES] Ate] =S 7]8

KIPS Tr. Software and Data Eng.



572 ZEMEIET=2X/AZEQN X HIOIH 3% M2 M8=(2013. 8)

oli 9ItH1,2]. S-10x HIOlE A|FALFE 54 Fofe] dHlo]
HE Az w3 7]Fol B3 FFo R, S-1009] dlo]E
2aS suko g Aoldt}3]. o E Eo] S-101e A=
dlolefe] Az, wjze] ek AFARFIH, S-102% Adl A
g HolHE 93 AlFAFSolh

S-10x ©lolE] AFALES S-100 ] dolE RAS
7o 2 &g Eoke] dHolEHE g dHolg Bd, oEz
Aol =d weldleld, 3y 7|F & L 53
¥, AA 59 3H 249} o A
o]Fozl A E o 1519} 22 A

)

=
o

s ¥t 294 @9 HOH Hlole g Al
4 rﬂ1—t~ AFALEE] 97 Fhg R HAE v A ek 9)H
o £4 828 v R JA dolHs FAsfof i3]
&4, 9A Hgmae] AL dolH AFAFS HEst
A sk A Eokeh W ool HlolHel el A &3]
oé}]é}h g Eokel mwlel HEvhel ofs o] Fofxith
=9l AEIHE S-100 EFe) WA FtgEa dlojy B
7+ A ﬂ%i: XML ~7mhE wigoR i JheRa

S AART g Y B dolHE B Bl
L e Aol @749 Au ANAE SE Bopiz
2ol ARl F AFAGR A Az Azl
a7k AW wolel ARIFEl &F glo] Qu

o IA RIS FAYeR Afd= AL AL Lol
10k Z2eiA dole AlFAFES AHdehs =rel A&t
5ol 9A 7tgRaE oF flo] APt I XML &
*13 AR = gl =7 Ado] Fsir. ofd =A<
27179 9RaF oM JtERa AlFE sk
240l
)

2 W
=

iy
o

7lee] e Aado xﬂﬂE] A THA-6].
srdME = A7 A7 2okl IA JtEE
7 §lo] d#d XML w4 FAoR AT ¢ ke
2 Afete A4 AR AUE 2T 94 egea
AeE 94 g APECD) dAAZEe] 5% ololglg of
gato] TA, £4, 4 e 2] AA9) 54¢ 94
sta, o Ass dA JlgEI XML A7|vhE e
TAR Ak Alagoth B =alA= S-100
A=E A7|vkE vg o R A &85 dA 7 AR d)
A zE kel QA WA Mg AP HHAE Y B2 ofoldl
2 Fa BAE vig o2 3l ololEle] M Y _j_a]_’l‘[_]}_‘_
1 ARk dF ok WA gz A A% A9
AAlsta FEssl
sl e o 2o 28 E SAFRI T
o] AR HA2EY, S-10x AFASE, AH gz
o] #d ol AFE AuEnh 3FA = dA JtEE
aoue) Asd Py 9 RE A, velY ZeAs §
A shgdza aEe] AAd diel data, 484 v
A JtgEa Ay 7d ZdaE Ay a9a v
o= bAlMe A Aot FF A A% A9t 2
Eg uﬂl‘:r;]_.

F

A dA 7HgRa UHE

2.1 S-1002} S-10x H[O|Ef X ZAFQF

TAFRIFY S-100 BEES T2 Fore] A tﬂ
olElE 9% FTF vlolH Rl e xFolth AR
sH71F(1S0)e] F7HAE ZFEISO 19100 A AR /‘]ﬂ
2)& o r Zendste] $r dolHE MR U
TAE HeHE 9% T doly RdRAe] oS o
th[1-3]. #Hele, A SAL I (International - Maritime
Organization), =432 % 2] ¥ 3] (International Association
of Marine Aids to Navigation and Lighthouse Authorities),
FTAFRIT T HYE ok FATIF A FAFRI| T
S-100 EFE& e-dnAlo]ld AdE A% 7|2 dojy »d
2 FE7R 9o, S-100 EFS s Eokel &3}

T =gs 71Eel 9l

S-100 7]8ke] AJH] 2 K’ZV‘Oﬂ A 574 WEoke] HolHE &
&3, S-100 255 vtgor Ao i ok AF
Aol whet AZE delHE AREso, Aulzo AlF Y
the o dlolH ke FF, &&o] &olatrt wakA thk
gkl 9ol #HE delHE % A7k S-10x HlolH
AFAEL Sol 5’“%] °l-r°1 1 Atk S-10x HlolH
A FAFFL S-100 & =
ofe] dlojE A& Xﬂ’—‘}’o‘}i HHE’B‘% 71 B3k EFol
o FASR7 e ug 28 Y 9 S8 T 94 2
F(TSMAD; Standard
Applications Development Working Group)<
A dolE e AsiAE dolelE 9% S-101, S-102 Al
FALES Aol Z47h o] RojA A Qlvh. FATREAFH ]
AAME FREA B dolHE A AFAES] o] =
dE &l Sl

AN

[e2

Maintenance  and
FHoz A

Transfer

22 ZH 27| K2HE X AER

g F wokel TR E dvlolElE g vloE EH‘Oﬂ Sy
FAFRIFE S-100 e AYAR A FA<GI
registry)®] 4 2 &, FIRAIAF] UﬂEMlOlEi
AEALG MY 71 ol #S FAE ESHA Q 1:}[3] %
3], FAGFR7|FE S-100 7|Hke] thekst s 2 g #
H HlolE o AFAIY ML 2 28 At HA o] FoA

=

¢

E5 33, S-100% S-99 2 dAAN~EFS 74 2
& A dig Aol wek A YR GALEE &
G Agez A A 9 Tl ArH1011]
SAFR7] T AR le*E T S-10x AFARY
SLAIEANE B9 otoldle %, #eshs 57 +99 @

ARHE AEAE AA2E, APND e A4, 7
A N A AA2E, 55 Az, debdelE dx s
B F45e] ek AFAG AALEE S-100 HES 7]
wom AR S-10x ABAFE FHHL AEALY ol

48 weste AA2E o, ARNH nE A 2EE A

FAFE AL, B, g BE n=F FIol



Bl AlEAREe] el
= dAEFolaL
7]

w9k shdol &

=

H ES

e Ve o8 sk dyste dAzHo nhA
o

2 dedloly HA~HE AFASS TS A
ANEASS Ayt dEldolE 245 553l #ed
Y4 W2

23 IX Ftetza

S-100 7]4ke] S-10x Hl°o]H ﬂ]%/\}%ko dglole e ¥,
dolg T2 @ 74 2 wEdoly, And WY Sow
Y okl delr s Azstn WEs: NEL Holge
2H AR, AxeE dolEg o] WA F4e) Ho
HE 9% ATALL tolEs TAsE A9 54 &
Hom wAY 7A AHewas TR 94 tewas
A ol HolEE TAae WA &
3% ols1% olgstel Aol dlolel M QA A
88 4 vk
S5 BEANE = dolHE ¥ WA Agmas
FAAR, e dolHE 9% AETAPETY of
e AEASEe 94 stgea AdE oFoiAx sk
S57¢] 4= dolHE A% WA Agra A YA
4 AAE 925NN Aol R2ow ¥HEL 9
Mzg dolE 2 93 AFAG A ABRIE S5 %
F 2A9 94 speeas gustel 9R1FAA A
A ek W, S-100 BES Ao thekd A% 2 A%
2 wolge] AFAG ALe faA s, Bopd g}

Z

g

% fl I

J

S-100 E= 7Bt I FIE R

O MK AL dAH 2 F#81 573

g, S-10x AFAFES IA 7lE 23 S-100 FA 7}
g2 2dy) 93] stgEa XML 27|02 alge s g
g okl Tk FET oA E ZE w=ulQl HETkel o
XML A2 AZATH7,89]. S-57 ZTolAeE Tudl A&
7heo] & diolHE g FAt £49 HAE st
¥5ow T Yok S-100 71wl S-10x AFEAY
TolAE =l "iErkse] FH Ad AR HA=HE F
zsto] a7 Hoke] A FHERIE Ao gk 1y
o =l JEZPE FAYoR s 2ok HA FEEL
g Uy Jor oF glo] Ass AL A= A &
o] olyth 53|, S-100 B+ 7|tz thokdt Fofel of
2l S-10x AFANY ZEES AAT o, =79 AY
glole d¥d XML 4oz &g Hoio sgzass
A= g2 A daw 9

O AR wg 5F w2 S8 A 9
BAE 214 3odAE HH ANERIE 44 AL 5
AE AGAI =R AT o]r7t A7 o] =7t o] FH
tH5L 212F A 1w 3] oelA dF FEI(UKHO)S At
A8 o] A|(JSP; Java Sever Page)Z o]-&3F =l § o=
galold 7INke] wA gz MY E L AL Aekst
Atk P FRI] AL X FtgE dhE f W
S T3 wAFRY T dAA=EY HZEA, A A
A A 2EHo| TEE ofolgloR FAe} &4 &4
< A9 EIEE shelvy. 1ga HRjld ARE AAste
glolE Mol 25 Folth XML —‘?—*1—5 tjo] e W o] =~ 2 K-E] 9]
SQL #e) A#s xFste FAEE 5 cHbl

l:kl

o

k)

g

l‘l

3. mA 2= 2o M

o} 9 dolHE 913 A Agr1el Aol gL}
S-100 EFelAE 2] shgmoe] 3] HAle] 2ol 31 AlAE 42
go15e 3A 7 A A2 5250 5 fof S
;}9— ALEBIEE Bt Atk HAFR T xl;ﬂi f;]x] S ThEE e WHE el Ak i ek el
U= & or—= S = - 1 =
sES A AW AR AAAHE 54 mepam ag o no S A=A A G A dxan 5
orel wole P4 % EHl ol§HL A goj wm, o rne clEEel TESE 9499 XML w17
Aw G4 9N 3 smom mugel Sogw age  VFE T AES ALsE Axdel mded ARske
;[3’1011] b Tl 94 s ug AsEe olgad @ wuele] yo]
XML Schema
3 Basis of XML
regito iooms || S100Basexsd | |+ S100FCxsd | Document Structure
O regisier T e :
« S100CLxsd i

Feature Concept

i

Attribute Concept
~ Enumerated Value H
s Conce — input
" Information Type
Conce

Catalogue
Builder

Fig. 1. Concept diagram of Feature Catalogue Builder

KIPS Tr. Software and Data Eng.



574 ZEMEIED=2X/AZELN & HOoIH S

Ax NER2E AZsA "ok JA4 sgRa
1S o] gste] AldE A JEEIE XML 2~
ME— Htgo s Ao WA Aks wEHd= FxsiE
XML A7} @t} Fig. 12 93 71221 9 e
g YeRdTh

T 7R s 9gA4 tgRaE AFstast sk
i wok delelgt B Jde 1) A g AR U 2E
ZHE AN F7kE Tule ofell(g &) FHET
olojof sk, 2) AFEAHEWQl AE/H7F 2o 3y
3 Nd s MEste] IAH9 EAS A HAT
alofoF gt 3) XML 27]ntE wieto 2 XML &4 &
2o A FHERIE At AFE F Qlojof gt &
Aol 9 A 208 USRS fA sgRa Y

o Al2ES A, s

4> o

32 A28 74

& oo

2 1o,

© B

[m _>L‘

o

o JH
oX,

A AlEsdolsg ABARS s, Asgel 7
IA AT AR BRIA LTHE A%
@12 AT, Fig, 25 94 AgE Mg A

42 vhebar,

> H rlo oo

o ﬂqﬂ

User
\w - (Domain Expert)

t Feature Catalogue Builder

Gl | User Interface |
Registry T
Catalogue Builder Core (Control Module) |

T T T T

Conceptual
Terms Binding
Management

L

Fig. 2. Block diagram of Feature Catalogue Builder

Metadata
Management

Registry
Connection

Data Repository

94 AgRa 9 Axsge 48R AHTelAE uF
stel @ 2Ee] A%, Ad §of wel B, vy vE

fu

SES

)

St A2 M8=(2013. 8)

name:[ ] —  Phone

fieldOfApplication :[ |
wversionNumber :

versionDate: [ ]

e —
—  Address

e Y —
indivualName : A T
e —
— Onloi e

P —

e —
P E—

=

Fig. 3. Example of User Interface Design

vetdlelE #e] BE, XML BE, 181 o5 EES #
gahs Wl mE2 FAs 2 A stdra A
4 A g0 A, ABZI AF A4 ey 2t

dole] A4ag wastn Uk

ol

& A%ere

1) AH&A |IEo] A

A ARRIE A Ak S st
AR S QI FolAE A dA JtEEa WUy
Azgle] ARgaL QIEFel A A ~ER] AAE 919 g
W, gol 5 8 A gof AolE e s, I
A, &4, £ 3k SR JA 545 BAse vld 3
W, A kg WA, 49, A4 5ol et el
& AAshs o A4Skt Fig. 3& vA hERae]
olF, WA, e, A, A=A Fof A JERa PA
o @ vieteElolg S AAshs sl AAE ek

2) gA=EZ 914

oA AE AP AA2HE S-1009) dA 2 A6 5
3l IA M AP dA2E 27]nkE vlge g dlolE o]
28 FEEUTL Hgenh dA2EY dAFE SAF
27179 AR dAxEY Ee 24 gA2ELY 94
M AR dA 2B 2 FE5E doE o]~ H, ARts)
A ek =Y e Bole] 1S Hietes skt
AA1Ee AARe] A7 Fig 49 7o) @~ dol¥

Register DB Connection

Select domains

Get conceptual terms

Server : l:l Domains Selected ."I getFeatureQ ‘|,‘
Hydro Hydro | getInformationType( f
ot [ ]| ||| o || oty |
DB . l:l | getComplexAttribute()
name: Inland ENC | getEnumeratedValue() /
User name : |:| Nautical )’
Publication ¢
Password: [ |
00 items of the ‘Hydro’,

\

‘Inland ENC" domains are
imported.

| registerConnection() |

[_OK ]

Fig. 4. Process of Registry connections



RN
o
B
ox,
to
B
fo
1 ot
ox,
p)
o
fe
i
ox,
o
2
ol
o
L
o,
2
rot

g =rQle] Heole A& AzE o Aol s

y‘ﬂ
fe
N
N
o
rht
o
k=)
0
N
i
fitl
[
e
ln!
fr
=

oft @y o b

Ht e

S-S
o o o b

=2

o 2
o
ofht
1o
=
ok
oo
2
i
it
it
%
ol
ol
ol
oft
(o, oX

)

et
r
E
oL 0]‘-0 ‘iN
to @ it L pe

9 %
°of, &ole &

NP MmN o
1
i

Qo

oft oy 2
ma

b2t
o

oo W o
EL
B
2
o
o oft
©
_>J|_r‘
)
_0|L
2
12
__)fl_r“
o
ot
o

ox B oo

o

ofl
L

PN O o

it

[
=
Qb g,
ol
ofr
ol
I
» o
ofl
1o
=

=
gL

ofo
2
>
R}
£ o
m
‘E.Xi_\.i
N
S
_u_u
—_>‘4—'9

o

O

oy ot
12
2

i
)

o
A

T
N
i)

oX ?_>Z, o
M 1l
At
oot

o
N

4) XML 2%

S-10X AlFAMEe] A 7hdE s XML 349 7238
| owAE AgE o] dHeolE At el vz JA g
7 dEe] XML BEE vA e 548 vAe £4, 4A
G o el Jihd gol® mildste] BAF vijlY EE

A7E XML w42 Adshs 45 93dh 94 7
A AE S-100 EEel A JHEET XML &
7IPH78912 Ao A pERT wAe TR F45

i

N

4, XML 252 7] A% oA spgRae) £4, B

| 7hgET XML 45 ¢lof, XML
& gk IA TtgEI BAE ¢ &
TATGeRN weld Ao 4, B
gho] 7hs st Ak,

33 dHield Z2AMA

A MgRaE g Bokol HolHE TAsE JAE
o] 545 S 979 o 8ol AFS HolH= o
Fojt}, ¥ R Wy nloly wEME ALga)l

04 s ; o @e Afs
of S 54 PARES ok A 20 &4 o,
A5E A 7}

O~
vke] Jid A F Al ekS vlEg o R o] FojXith Hijly
EFolA g foke] 7 IHE £ a4 EAY @ &
2 AAsE vy TR A AE Table 19 Hiely &g
& 7utez AdAlEkgin

34 XML 2A MM =2 M2
9% gz dgeA 1A FgRaE S-100 FF
A A% XML 27978918 wlgow +x3tH XML &

S-100 HE= VI8 UM FHEHZET MAKIE ALl dA & F8 575

Table 1. Binding Algorithm

input © list<feature_type>,
list<attribute_type>,
list<enumerated_value_type>

output * set<feature, set<attribute,
list<enumerated_value>>>

select all features for the target domain from the list
<feature_type>
set selected feature types to list<feature>
while ( list<feature> is not empty )
{
get a feature f; from the list<feature>
set basic information on the characteristics of f;
while ( there is an attribute to hind to f; )
{
select an attribute @; for the f; from the list
<attribute_type>
bind @ to fi
set constraint of the a;
if the datatype of the g; is one of enumerated
value type
select all enumerated_values
from the list<enumerated_value_type>
bind selected enumerated values to the g
else
set the attribute value of the g
} // end of while
} // end of while

A= AdErt XML A7 (Generator)> HiRIY EEA
Zh HAE A 43 £ goeR AR wlg do
HE 94 71220 XML 27|vkS wleoz o] Fojxir)
HA AR XML 27vks 94 hgeae] 24 32
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<2xml version="1.0" encoding="IS0-8859-1'2>
- <fe:Catalog xsizschemaLocation="http:/ /www.iho.int/S100FC S100FC.xsd"
xmins:xsi="http:// www.w3.0rg/ 2001/XMLSchema-instance” xmins:s100FD="http://www.iho.int/S100FD"
xmins:xlink="http:/ /www.w3.0rg/1999/xlink" xmins:s100CI="http://www.iho.int/S100CT"
xmlins:s100Base="http:/ /www.iho.int/S100Base" xmins:fc="http:/ /www.iho.int/S100FC">
- <f:cataloginfo>
<fe:name>ENC Product Specification</fc:names
<fe:scope>Global</fciscopes
<fc:fieldofApplication>Hydrography</fc:fieldofapplication>
i >0.8</fc i >
<fcversionDate>2011-10-06</fc:versionDate
- <fezproducers
<s100CL:ind Tom Ri /5100CI:
<s100CI:organisationName>IHO</s100CI:organisationName>
<5100CI:positionName/>
<5100CI:contactinfo/>
<5100CI:role >originator</s100CL: role
</fe:producers
<ffe:cataloginfo>
+ <fe:dataSetAttributes>
+ <fesimpleAttributes:
+<fe:complexattributess
+<feiroles>
+ <fcfeaturenssociations>
+ <feinformationTypes>
+ <fefeaturaTypess
</fe:Catalog>

v<xs!complexType name="CatalogInfo">
V<3 sequence>
<xs'element name="name" type="xs'string" maxQocurs="1"
<xs'element name="scope" type="xs!string" maxOce
<xs:ielement name="fieldOfhoplication" type="xsistring" maxOccurs="1" minOccurs="0"/>
<xs'element name="versionNumber" type="xs:string" max( "1" minOcc 1>
<xs'element name="versionDate" xs: date" maxOccurs="1" min(x
<xsielenent name="producer" type="s100C!:ResponsibleParty" maxOccur:
</xs:sequence>
</xs' complexType>

Fig. 5. XML Schema & feature catalogue XML

minOccurs="1"/>
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<?xml version="1.0" encoding="150-8859-1"7>
- «<fc:Catalog xsi:schemalocations “hitp:, waw iho.int/S100FC S100FC.xsd”
P2/ Jwww. w3 org/ 2001/ XMLSchema-instance”
“http:/ fwww . ihoint/S100FD"
Ep:/ fweww.w3.0rg f 1999 /xlink”
51

hittp:/ {www.iho.int/S100Base”
S wwwe.iho.int/ S100FC>
- «fcifeatureTypess>
<fe:featureType>
<feiname=Compass </fc:name>
<fe:definition=A circle g n
to 360 used to facilitate menmnmeﬂts oi
direction. < /fc:definitions
<fcicode>0</fcicode>
featureUseType>Cartographic</fc featureUseType>
tributeBinding sequential="falsa”>
ttribute ref="Character specification”/>
rtributeBinding >
tributeBinding sequential="false">
ttribute ref="Compass size™/>
buteBinding>

ckwise form 0 (north)

ttributeBinding sequential="false">
<fo:attribute ref="Character specification”/ >
</fe:attributeBinding>
</fc:featuraTypas
<fe:featureType>
<fc:name=>Alrportfalrfleld < /fc:name=>
=foidefiniion=An area containing at least one runway, usad for
landing, f aircraft.</fc: >
<feicode>0</fcicodes
<fe:featureUseType> Geographic</fc:featureUseTypes
- =fc:attributeBinding sequential="false">
<fe:attnbute ref="Justification - horizontal”/>
</fc:attributeBinding >
<fe:attributeBinding sequential="false">
<foiattribute ref="Character specification”/>
</fezattr a>

Fig. 8. Snapshot of a Feature Catalogue XML created by
the Feature Catalogue Builder
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Fig. 9. Snapshot of the IHO's Feature Catalogue XML
document
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