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Management of the Structure Information of HyTime Documents
using Object-Oriented Database

In-Ho Park” and Hyun-Syug Kangﬁ

ABSTRACT

HyTime(Hypermedia/Time-based Structuring Language), an international standard language to
describe hypermedia electronic documents, is used to support the synchronization between various

multimedia data for hypermedia applications. To manage the HyTime documents efficiently for shared

environment, the logical structure information of them should be managed by database in a systematic

way.

In this paper, we design a meta—database schema of HyTime DTDs(Document Type Definition) which
define the logical structure of hypermedia documents and show how to manage the meta-database schema
for storing the HyTime DTDs in the object-oriented database.
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{!-- Meta-DTD for the BibCat architecture. -->
UAFDR "1S0/1EC 10744:1992" >
{?ArcBase HyTime >
{!Notation HyTime PUBLIC "1S0/IEC 10744:1992//NOTATION HYTIME ARCBASE
HyTime Architecture Definition Document//EN" >
{1Attlist #NOTATION HyTime
ArcFormA  NAME HyTime
ArcNamrd  NAME HyNames
ArcSuprA  NAME HyBrid
ArcDocF NAME HyDoc
ArcDTD CDATA "HyTime”
ArcBridF  NAME HyBrid
ArcAuto  (ArcAutoinircAuto) ArcAuto

Arclndr  (ArcIndrindrcIndr) nArclndr

ArcOptSA  NAMES "base locs links”

base CDATA "base autobos exidrefs”

locs CDATA "locs anydtd anysgnl mixcase multiloc

bibloc nameloc”
links CDATA "links” >
CINOTATION AFDRMeta PUBLIC "ISO/IEC 10744//.. . //EN" >
{'Entity HyTime PUBLIC "1SO/IEC 10744//,,,//EN" CDATA AFDRMeta )
{IENTITY % fields "Title)Author:Publisher” >
(UENTITY % leaf-content "#PCDATA!BibBrid!See-Also” >
!ELEMENT BibDoc - O {GenTitle?, BibEntryk) +(Nameloc) >
{VATTLIST BibDoc HyTime NAME #FIXED "HyDoc" >
C'ELEMENT BibBrid - - (%leaf-content: )* )
(VELEMENT GenTitle - O (%leaf-content: )% >
{VELEMENT BibEntry - 0 (%fields: )% )
{UATTLIST BibEntry pubtype {hook!serial paperifilmiarticle undefined)
undefined >
('ELEMENT (#fields:) - - (%leaf-content: )* )
CYATTLIST (%fields:) fieldno NUMBER #REQUIRED >
CYELEMENT See-Also - 0 (¥leaf-content: )* -(See-Also) >
{'ATTLIST See-Also HyTime NAME #FIXED "clink”

DtdName string anchaddr IDREF #REQUIRED >
. {VELEMENT Nameloc - - (#PCDATA) >
Entities SET of ENTITY CIATILIST Nameloc 1D 1D #REQUIRED
Elerpents SET Of ELEMENT locsre  ENTITY #IMPLIED
Attlists SET of ATTLIST deflocsc (elementsientities) elements
ALL_Attlists SET of ALL_ATTLIST HyTine NAME  #FIXED "nameloc” >
ShortRefs SET of SHORT_REF <!~ End of Biblat seta-DID --
UseMaps SET of USE_MAP
Notations SET of NOTATION a2l 7. HyTime DTD<| ofi(BibCat HIE} DTD)
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notatiom @ {‘HyTime’, PUBLIC, '1S0/IEC 10744:1992//NOTATION HYTIME ARCBASE
HyTime Architecture Definition Document//EN"); .

attlist; : (notationjoe, [attributesjois, attributeszg, attributessa, attributesa, attributesspig,
attributesenia, attributesss, attributessea, attributesgyd, attributesjpid, attributesjgie, attributesizid]):

attributes; ! (T, ’ArcFormA’, NAME, element;poiq, NIL):

attributes; ! (T, ’ArcNamrA’, NAME, elementjppioiq, NIL):

attributess : (T, ‘ArcSuprA’, NAME, elementipmzoia, NIL):

attributess : (T, ‘ArcDocF’, NAME, elementigposmis. NIL):

attributess : (T, "ArcDTD’, CDATA, 'HyTime', NIL):

attributesg I (T, ‘ArcBridF’, NAME, elementjppssis, NIL): .

attributess 1 (T, "ArcAuto’, [’ArcAuto’, ‘nArcAuto’], ’ArcAuto’, NIL):

attributesg ! (T, ‘Arcindr’, ['ArcIndr’, ’'nArcindr’], ’‘nArcIndr’, NIL):

attributesg : (T, "ArcOptSA’, NAMES, ‘base locs links’, NIL):

attributesyo : (T, 'base’, CDATA, ’'base autobos exidrefs’, NIL):

attributes; I (T, 'locs’, CDATA, ‘locs anydtd anysgml mixcase multiloc bibloc nameloc’, NIL):

attributes;; 1 (T, 'links’, CDATA, ‘links’, NIL):

notations : ("AFDRMeta’, PUBLIC, ‘ISO/IEC 10744//NOTATION AFDR Meta-DID Notation//EN'):

entity, : (NIL, ‘HyTime’, PUBLIC, entity_single_modeljoia, CDATA, notationgoa, NIL):

entity_single_model; ! (NIL, ‘I1SO/IEC 10744//DTD AFDR Meta-DTD Notation//EN'):

entity, I (%, ‘fields’, NIL, entity_group_modeljoiq, NIL, NIL, NIL):

entity_group_model, : (NIL, [entity_single_modelsis, entity_single_modelspq, entity_single_modelia], ORING):

entity_single_model, 1 (NIL, elementsoiq):

entity_single_models ! (NIL, elementgoiq):

entity_single_models : (NIL, elementypia}:

entitys I (%, 'leaf-content’, NIL, entity_group_modelsya, NIL, NIL, NIL):

entity_group_model; : (NIL, [entity_single_modelspia, entity_single_modelgoid, entity single_modelzoia], ORING):

entity_single_models : (NIL, #PCDATA):

entity_single_models : (NIL, elementsgiq);

entity_single_model; : (NIL, exception_elementsnia):

exception_element; I ('BibDoc’, F, T, group_modeligia, +, elementsoid):

group_model; : (NIL, [single_modelioia, single_modelsgiq], ORDERING):

single_model; : (?, elementsiqg);

single_models : (%, elementsig):

attlisty @ (exception_elementyoiq, attributesizid):

attributes;s : (F, 'HyTime’, NAME, #FIXED, elementigozmia);

element; : ('BibBrid’, F, F, single_modelsnid):

single_models @ (%, entityssd):

element, : ("GenTitle’, F, T, single_modelsia):

elements : ( ‘BibEntry’, F, T, single_modelsid):

single_modely 1 (¥, entityzpid):

attlists : (elementsyq, attributesisoid);

attributes)s 1 (F, ‘pubtype’, [‘book’, ‘serial’, ’paper’, 'film’

elementy : (entitysna, F, F, single_modelsnia):

elements : (‘Title’, F, F, single_modelsoa):

elementg : ("Author’, F, F, single_modelsod);

element; : ( ‘Publisher’, F, F, single_modelsnid):

attlisty ¢ (entitysa, attributesisois):

attributes;s : (F, 'fieldno’, NUMBER, #REQUIRED, NIL):

exception_element, : ( ‘See-Also’, F, T, single_modelssqs, -, exception_elementsnias):

attlists I {exception_elementaa, [attributesieis, attributesizoidl):

attributesis I (F, 'HyTime’, NAME, #FIXED, elementioosoid);

attributes;s : (F, ‘anchaddr’, IDREF, #REQUIRED, NIL):

elements I ( 'Nameloc’, F, F, single_modelspid):

single_models : (NIL, #PCDATA):

attlists @ (elementgy, [attributesgig, attributesigia, attributesspid, attributessigial):

attributes;s : (F, ‘ID’, 1D, #REQUIRED, NIL):

attributesys ! (F, ’'locsrc’, ENTITY, #IMPLIED, NIL):

attributesy 1 (F, ’'deflocsc’, [‘elements’, ’‘entities’], 'elements’

attributesy : (F, 'HyTime’, NAME, #FIXED, elementiossoiq):

dtd, @ (’'BibCat’, [entityigia, entitysid, entitysia], [exception_elementioia, €lementiois, elementsoid, elementspid,
elementyna, elementsos, elementepid, elementsiq, exception_elementsgid, elementgoial, [attlistio, attlistsoid,
attlistyig, attlistss, attlistsea, attlistesa), NIL, NIL, NIL, [notationigi4, notationgid]):

processing_instruction, : { 'ArcBase HyTime'):

sgml_declaration; : (T, "ArcBase’, T, processing_instructioniga):

doctype, @ (HyTime, dtdige, NIL, sgml_declarationoid):

‘article’, ‘undefined’], ‘undefined’, NIL);

NIL):
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