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Abstract EXPRESS is product information description language. It is interpretable by human and
software. Product data written in EXPRESS make it possible to exchange between heterogeneous
systems. However, the number of software that can use EXPRESS is limited and it is expensive to
use the software. XML makes it possible to update and manage data on the Web. Because the Web
is easier to use and access than other tools comparatively, data represented by XML need not depend
on specific applications or systems and it can be used for exchange of data. Therefore, if we represent
EXPRESS-driven data in XML, there will be more active data exchange widely and easily. In this
work, a method of translation EXPRESS document to XML DTD and XML Schema is proposed. By
classification all of EXPRESS syntax element and consideration complex cases caused by this syntax
element, a translation rule that represent XML DTD and XML Schema is suggested. Also, a translator
which is corresponding to this rule is implemented.
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EXPRESSE XMLEZ #H@sts #drl: Windows
NT workstation 4.0 344 #7304 JDK 1.1.8%
AMgstel pEsIETh WEe) giide] = EXPRESS
278 g2 FA 2ola gle 1SO 10303 AlE= &
22 dEM ZZEIZE A4E+ EXPRESS A&
£ ARgSkTh EXPRESS BAME g4l 94§ B
2 Al gA ASAAYETR JavaCCE AMEsle] A4
sttt JavaCCE W23l @748 JDKI.Z olA}oll A=
AYstA) o vz(8] vlmd e #H ks
A FEE AT

4.2 M0 2t B89 Jls

B AFox FHE EXPRESS-to-XML HY7)e
Ak AolE AMgE NEEHJY Auke FAFA T
Ntz gevhe HoA XMLY fEesold & A&
o dis] Sy Ady FEHS s, gt =
B2 pEsH XMLY AHE& & 48 § ok o)H
o] sleh

ol ¥Wdrle HAse FE, EXPRESS-to-XML
DTD ®¥g #

¥, EXPRESS-to-XML £7]u} Mg 2

—‘%‘—9] A HFEog “01”‘4
S BAJste BEL JavaCCE AMEst T83A
‘:}. JavaCCE ’\}%0}0‘1 EXPRESSE 3Ast= 2ES

nEojiy] fiA= EBNFE 7l&%® EXPRESS &
TEE vEoR Sle  xjj HYo] WAt JavaCCe
of xjj H}AG YA E Wol o java HU-E A3
uim} o]lE& AMESte] Eui2 Hide] AAETh 1Y 6
A9l PARSER_BEGIN(Translator)® PARSER_END
(Translator) Alolol= ©h2-3 2o} Fei2 Translator
o] Aojrt o7ty o7 HAEE AoE PHL 53
% main WAS=7F £9J3ch main method WelAE
syntax()2he Wl&EE 5339 EXPRESSS] /o] o]
FOAARE 3Ty A77HAE 7L oA A F
83 RPoly, thg 19 6olM R Ax Zo] AEA
HAEE AYstd 34 29 V1eg F718 & vk

2 =gdME o A F *}%1}7} Ao ofu)s
Yazrt APHEE st QdEE EHolEH €S Ho]
2S5 gAsido. olejA XML DTD  generator$l

2ol A4 A 8@ A 6 &(00212)

PARSER_BEGIN(Translator)
public class Translator{

public static void main(String args[1){
Translator parser;
parser.syntax(); //2Re2 SAE Tal
parser.translator(pw); //XML DTD M«
parser.stranslator{spw);//XMLA It 0t A &

}

public void stranslate(PrintWriter spw)
{ ........
}

}
PARSER_END(Translator)

¥ 6 j e BE

translator() w429 XML 27|17} generatorQ!
stranslator() MAEE main WAE FHo AYstm,
main #4E0lA &8, dtd FYFH xsd FHo] A
RAHEEE sgch 4 B9 2L JavaCColAM A%
A" FHeozw ®IHITH EBNF P29 7 73 7z
she] g5t By od A8 AT www dEe
EE ) "

o] REE JavaCColx el 98 A jj T 9
oz e g & ®¥o| el JavaCCe
recursive descent 3A0]7] wWio} 2z} EyEoe] X
EAA, & Aupirle Hasrt gk o] B
gad g ugd 48 £§ visolnEg vis &
£ el FHo) AHEHI, TE AEL ) GddAY
TOKEN : {.}o] Aeslse EZ 5 o] &¥ 73
dag EZog FHIT F jj A9 <PLUS>
£ TOKEN A2} BEAME < PLUS: "+ > 2 A9
sjo} gtk jj mHdolA 9] EXPRESS 4ol BE WA
T olgt 22 WHoz FAIILL o F YrsYPn=
= (& JAolol it o] BEL java HUejr
Aoz Uiz $A-A

B Ao a3 EXPRESS Y & 89 &4
TEL BNFE ®&8shd o9 73 2oy ol JavaCC
olxe) 48 A= Jepd AL 1% 83 Zth

<actual_parameter_list>::= '('<parameter> ('.'<parameter>)x ')’
<add_like_op>::= "+' | '=' | 'OR' | 'XOR'
<aggregate_initializer>:='[' (<element> {','<element>)*)? '}’
<aggregate_source>::= <simple_expression>

%Y 7 BNFE 3¥3d EXPRESS &4 1139 d%
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[rxsexnxnrnx PRODUCTION 157 FdHK Ak AR Ao |
void actual_parameter_tist() : {}

<LPAREN> parameter() (<COMMA> parameter()}* <RPAREN>

}

JHrxx xR KRk PRODUCTION 158 HXKCK KKK H |
void add_like_op() : {}

{

<PLUS> | <MINUS> | <OR> | <XOR>

Jexsnicannr PRODUCTION 159 wxsnmrsnss/
void aggregate_initializer() : {}

<LBRACKET> (element() (KCOMMA> element())*)?
<RBRACKET>
}

¥ 8 JavaCCel 9 mtyo)Me] 79 Fao] dxn

SCHEMA pacple_end_pets;

TYPE name = STRING:
END_TYPE;
TYPE pet_animels = SELECT (dog, caty

ENTITY human SUBTYPE OF (animai);
worke_dor : humen:

Ppats : ORTIONAL LIST {1:7] OF pet.animals:
END_ENTITY

ENTITY dog SUBTYPE OF (animel)
catchae_fr ¥ & 7 b1
WHERE
trmgn rames list rems L} 1 kd
AP ey worke for Daren l a 1 7
SE o |—bunm ew ol et snimais. cokoral 1 7
dog Jist reme ol =1 ki
END BNV g™ ctacres tidons]  Doarv s ] 1 7
ENTITY cat| dog where: N 1713 na 113 (1Y ]
addicwd. oot remes, list came na 1 7 __‘
cat pd_D_cal Lingry Il nA 1 2

ENDL_ENTITY,
END_SCHEMA: l

¥ 9 EXPRESS £MZRH 44E A6 eolix
El]) Hloj&

I 8L 29 79 #9 FAE UEH JavaCC 9¥
sjelols}, 1@ 9% 9%o] Mol EXPRESS Aol
people.exp2F-8] 1% 89 7+ 47t TPl oJuj4
P22 o3 HolBEo] YAHE AL BojFT)

A WA TYPE 4eME TYPE ©|8¢ nameo]
TYPE id7} Hi, o|39 HEHRE 89U STRING
o] TYPE type©] H%thk STRINGS g tio]elerg)
o] o422 base type® nulle] Ec} ©he, ENTITY
animal®] 41& BW, o]xo] A3 Y& nameold}t
£ JNEREL 712890 names¢ LIST dele) o
oletesl S 7ixln 9jee ¢ 4 Uk

XS human, dog, catold= AEE)Y supertypeo]
7% AN o)AL nE FYME AT vxA) @
o082 FAFTRE HETFHC) Wt EYU Y5 3
kA ek=th webA, ENTITY named:s animal©],
ATTRIBUTE name©l= names’t £0J7}3, ATTRI-
BUTE typeolis LIST7}, liste] 712 EFYQl names7}
aggregation base typeo] £°]7}il, optionalo] glo.m

EAME ¥ WYy 753

& optional flage null &7} B, ¥§ nameolats
NEZHET list typeold, HLNF9) HAuss) 2
Z 17} 20|22 LOWIle 1°), HIGHW = 77} 97}
A Aok

translate 4%} stanslate WA z47t EXPRESS
27|08 Yo WolEe] 34 Fo] MAY 9o =
Hol2€ ugeg did 97 xsd HYe WESoldn),

4.3 ¥ X7 ¥ 23

g o] € st WS NISTO SOLISel A
FHINE part229] dictexp HIRA 1 Wge v
29

SCHEMA SDAI_dictionary_schema:
TYPE base_type = SELECT
(simple_type,
aggregation_type,
named_type);
END_TYPE;
TYPE constructed_type = SELECT
(enumeration_type,
sefect_type):
END._TYPE;

TYPE info_object_id = STRING;

END_TYPE;
ENTITY schema_definition;
name L express_id:
identification : OPTIONAL info_object_id;
INVERSE
entities 1 SET [0:?] OF entity_definition FOR
parent_schema;
types : SET [0:?] OF defined_type FOR parent_schema:

global_rules @ SET [0:?] OF global_rule FOR parent_schema:
external_schemas : SET [0:?] OF external_schema FOR native
.schema;
UNIQUE
UR1 : identification;
END_ENTITY:
ENTITY interface_specification;
current_schema_id : express_id:
explicit_items © SET [1:?] OF explicit_iter_id;
implicit_items © SET [0:?] OF implicit_item_jd:
END_ENTITY:

19 10 dict.exp

29 109 dictexpE HIEO R 3l NEE] Ho|2H)
TYPE Hlo]Be] RRE 242t B 1 9 E 29} o] A
HRek olg& Hlgo=m XML DID generatore] ©)3)
XML DTDE ¥&¥ d¥e IF 109 2ok o g
Me 39 de)HERZ EXPRESSHMS 29)no]E¢)
SDAL dictionary_schema’t E97}A] "t} 7))
EXPRESSeX 8] <lEJE] o]go] 5% AMBAnEDA
ClE 1198 2| . )+2 So71A B2 2 £ gth



754 | CEEL SRR

AFHE A4 A) 8 A A 6 Z0R12)

X 1 dictexpEHRE A" JdEE tables] £&

entityol & attribute©] & attribute B9 | Aeulelelrl e °p§;‘;:a‘ low | high
schema_definition name express_id nuall null null null
schema_definition identification info_object_id null optional | null null
schema_definition inverse: nuli nult nuil null null
schema_definition unique'identification nujl null null null nuil
interface_specification current_schema_id express_id null null 0 ?
interface_specification explicit_items set explicit_item_id null 1 ?
interface_specification implicit_items set implicit_item_id null 0 ?

geo2 4 JEEE <ELEMENT .>2 Jehfol
Ay, o] JdEEY JEHREE JATTLIST .o %
A=}t AEE] schema_definitione A woje} el
o] Yleng dgHE Aol EMPTYE U "k

& 2 dictexp2FE HAF type tabled] BB

g8, dictexpE XML 2717} generatorgl stran
slated] oJ3l XML 7)vt2 HE3 Zae 29 129
2o AAE o] dict.xsdE AHRY olz] BEdEs 2
71l vid2slol2 AHezk e} glojd, o714 Halg
JYHEL “‘my’Ehs HFOE oA sy e

<IELEMENT SDAI_dictionary_schema
(schema_definition linterface_specification }interfaced_item|explicit
Ibag_typellist_type |array_type|integer_bound)*>

<IELEMENT interface_specification (interface_specification.explicit
_items, interface_specification.implicit_items)>
<IATTLIST interface_specification
e-id CDATA #REQUIRED
current_schema_id CDATA #REQUIRED>
<IELEMENT interface_specification.explicit_items (interface_
specification.explicit_items—item)*>
<IATTUST interface_specification.explicit_items

unique (true|false) #FIXED "true"

ordered (truelfalse) #FIXED "false"
low_bound CDATA #FIXED “
high_bound  CDATA #FIXED "unbounded">

<IELEMENT interface_specification.explicit_items~item EMPTY>
<IATTLIST interface_specification.explicit_items~item
value CDATA #REQUIRED
index CDATA #REQUIRED>
<IELEMENT interface_specification.implicit_items
(interface_specification.implicit_items—item)*>

a8 11 dictdids] B3

. <frestriction>
type_name type aggregation_base </simpleType>
base_type select simple_type <simpleType name="e-id">
. <restriction base="string">
nuill null aggregation_type <maxlength value="5"/>
null null named_type ) <pattern value="#wd{4}"/>
</restriction>
constructed_type select enumeration_type <fsimpleType>
<element name="SDAI_dictionary_schema">
null null select_type <complexType>

<?xmi version="1.0"?>
<schema xmins="http://www.w3.0rg/2000/10/XMLSchema*
targetNamespace="hitp://www.hyeijin.pe.kr/namespaces/EXPRESS®
xminsixsi="http://www.w3c.org/2000/10/XMLSchemna"
xmins:my="http://www.hyejin.pe.kr/namespaces/EXPRESS">
<simpleType .name="logical">
<rpstriction base="string">
<enumeration value="true"/>
<enumeration value="false"/>
<enumeration value="unknown"/>

<ghoice minOecurs="0" maxOccurs="unbounded">
<element ref="my:schema_definition” minOccurs="0"
maxQOcours="unbounded"/>
<efement ref="my:interface_specification"
minOccurs="0* maxOccurs="unbounded"/>
<element ref="my:referenced_item" minOccurs="0"
maxQccurs="unbounded"/>
<etement ref="my:integer_bound" minOccurs="0"
maxQOcours="unbounded"/>
</choice>
</complexType>
<fefement>

23 12 dict.xsde] RE

e-id®} logical ®loleleliel A7t 9l ¥ dictexp
9] 271k o]E<9 SDAIL dictionary_schema”’} 3
A9 dYHEZAN  <element "SDAL
dictionary_schema”>2 R YL ¢ 4 Ut ol9 39
D HEE BEF <choice minOccurs="0" maxOccurs=
"unbounded”>$}  </choice> A}o}jol <element ref=
e /R AYHY Y88 @ F Atk o the
de dictexpliAl o= de AEEIY schema_
definition©] <element name="schema_definition”>2.
2 =Gz, of dEEy JEAHEEL AT o]
B 8BS VIR A goEg MBJHEE £3)

name =
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2] gen) gty <comlexType content="empty">
7b BA) |k o] dgEs AR YE AEARESS
BE  <attributeGroup name="schema_definition” >}
</attributeGroup> Atololl FHojdc} 7]2ZQ ez
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7}z Y name, identification, INVERSE,
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