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ABSTRACT

Conventional hypermedia systems provide a simple data model based on nodes and link, and give
us the limited capability in information retrieval such as browsing and navigating following the
links. In this paper, we design and implement a hypermedia system (AHEAD) with enhanced data
modeling and querying capability, which are strongly supported in object-oriented database tech-
nology. The AHEAD makes it possible to model the accurate data semantics and relationships in
application domain, to represent useful information related to nodes and links, and to define the
structure and manipulation operations of multimedia data. It also support the various querying
capabilities by using modeling information,
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CLASS Student ISA Person

ATTRIBUTES
student no tint
dept :Dept :
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courses :SET OF Course ;
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END
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CLASS Classlnfo ISA Schemalnfo
{

char *classNaine; /* @22 0|&/
1* YA RoislE QIABIA WS Y
P AaRtERRES AMWX Y
/o g@R2ba ARG
M2 Bia@me ARXt Y

inl  current_inst_nutn;
Attr *attribute(],

Classinfo *superClass;
ClassInfo *subClassf];

- (char*)geiMyClassNaine;

- (int) getCurrentinstNumber,

- (char*)getSuperClass: (char *)aClassName;
- (char*)getSubClass: (char*)aClassName;
- (char*)getAttr: {char*)aClassName;

CLASS Attr ISA- Schemalnfo
1
char *attrName; M olER2|RE Ol ¢/
Classinfo *ownClass; I* SRR FetA WX
Classinfo *inheritedClasy,  /* &t&kW & Fapa Ayt
type atteType; /* HERIRE EfQL
rect *attrPosition; rolERIRE BAIN #A HRY
I
- (char*)gctinheritedClass: (char*)attrName;
- (char*)getType: (char*)attrType;
- (char*)getAttrtNameForPoint: (point)aPosition
at: (char*)aClassName;
- (rect)getAttrRectForAttrNarme: (char*)attrName
at: {char*)aClassName;

8L A7) vk el E 9§ Classinfort Attr Fef2-
Fig 1. Clasinfor and Attr classes for shcema manage-
ment
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BOOKolehis Zeb2el ol gl 2phzvt 34 4]l
vhepd el

Fileboxes are specialized cards that can be
used to organize or categorize large collection
of [notecards|

They wergacg

of interlink¢ il HW‘L ﬁf g

additional Link _Type Referennal
Destination : BOOK inst_2
Relation : show picture

P = 0 A T S R L Rt
Fig 2. Tool for link explanation

shurel wersolliz ofelahe] Wik EAS 4 i

o] linkPath 71558 Aetshl “ig) 3ub 02 4ot gh

W4 (link guide) 7+ VFER Al = of 7)ol 9= of
gl zp Zol A} glalis AS Mulahd Tpodglsre) A

82 gk &k 4= glu)

1 BOOK inst_2 show picture
2 BOOK inst_1 explain the noun

3 LAB inst_5 my student

4 annotation

i S R
Fig 3. Link guide

wmrieb rre) ¥bek A uiie Node Link Manager
ghi= e o] MH ek 2ii 4ol NODE, Reflink

4 Annolink % 37l 91 fhep ol osf ate) ¥l vbe

& Fe} 2 NODE9} -t£9F vl &rid wofal gl

CLASS NODE ISA Node Link Manager

!
1

ClassInfo *ownClass :  /* &5 4 shehss 2 A/
[k T
[* 98T hori AH A

int instance num ;
Attr *anchor ;

466

char *kind :
Reflink *referential] ] ; [*FAF AR Ahdapey
AnnoLink *annotation[ ]; /*:¢) g:1 Al ap e/

* Lo R E s
- I

'
¢

— node kind : aNode :
= link kind : alink ;
~link type:aType:

ol Heleff M5 ¢ = sls:o] #2t2 NODE+: 2.3
stube] ARt Y FHel dAay HEYUFHER g4
th ek NODE: 54 /0 wwe) g1 F
73k node kind9} link kind, €}1}i¥H g328 23
slax link type %o W rmds Ay stc), olefol &
sLofl fiskA) ElQioll th gk g oo} vl A g Kl

CIL.ASS RefLink ISA Node Manager

'
¢

NODE *anchor ; Tl RS ISR PR
NODE *toClass : J* R hario] Zapat/
int instance num; [/* ¥ R] hrze] 1Ak MG Y/
Attr *destAttr ;. [* BA R e ApE R
Text linkExplain ; / L’J 1A A/

char *kind AR N

{

—source : aNode :

— destination : aNode :

— follow : aRefLink :

— back : aRefl.ink ;

CLASS AnnoLink [SA Node Link Manager

s
i

NODE *anchor :
Text *annotate :

'
l

/* A AN */
/tﬁ)\]gj H */

iFub 2 RefLinks= 7] Wi, B8 2] wxmv) 548
it 1}; ool ek Wl E = 14 R] 4 IZ {\] L] x}g]. al
LA el A it pith. e~ Reflik
S A R

/1 218k source 2} 0] e B g Mushis des-
tination, 1% e} &al sl followst o1& ¥ 8l
back o]t}
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olgld wrol Hag wdy Fozm, elxH
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2.4 OiX Mol mdal

L Ao = AHEADS] 78 &34 A8 7t
1} hHQl Bl 2E ojuz], 2ed, eujE 10
Fo 2 sk%%t}[ls][ls][m. AHEAD®| &&= 2} of
ANE-S Febrg BFsted A olstar, 2 vl 4
Hol dibs FPste EFE Ad 0““‘7\}'— %, vl
A o AizkE :% FE3ld WAz g Aolstdnt
AHEADe M 9] via] dr wdgde] $a3 H2& o)
A ABe 83 o) gol Bad iAo 2 Py
9 dAai5ol vE Zetsg wugso] Ao
A AEHEZ oW miA & Eﬁlﬂ tl ol ete] &2}o]
At Mol dF Eof, stolFzt]o] gt
YE RE HAE ol woﬂﬁ ojm B 7)9us
712 dolelg @M sl 715E A ‘Hloﬂ HAn
2 FHIA(F, Text B}l et contatins @ ml A=)
2113 & gk Aol

B Ao A &3 daxEe] ¥ &2 K3t
o 21 udg gsla, a2 5w eg Aot
ot A& Eo] “contains : Text X String — Boolean”
olghe H7)= H2E Bgl# 2E8 EHlg 7 A
A& 1A E 3l contains A4S S8 shH 1 '{iil}
7} boolean gkol ©rliz gulojt), B &A= %
WA I EA WA B AE) o|n|x|of U5 ﬂo}u}
< Holx &y, AMF WEe (1718 FEE7] vt
&},

24.1 HlAE
E—ﬂiE‘; A& Bz 2EHo HFPozA] A
Al dlo]ElE #elstE contents, Hlolelrt H&E A
A Z#de] A7)(Fol, Uu)E 7FAL U+ size,
g ~E o) dolel &d)o] )3t format, 18] T
Bl AE 9] keyword5 & ofEHER 7h3ich HA

E gotze] Feole tg o drh

CREATE CLASS Text ISA Media
ATTRIBUTES
contains : SET OF String ;
size : TUPLE(height : int, width :int) :
format :CHOICE(ASCII, EBCDIC) :
keyword : String :
END

contains : Text X String — Boolean.
append : Text X Block— Text,
delete : Text x Block—> Text.
equal : Text X Text — Boolean.
keyword : Text — String.

B ~Eo) uw Hal e etsiaelis 59 gl

£ 7HA 0L A=7HE A28k contains, B AE] )
2¢ e } l } = append, Bl AEA B U
tHE Al gt delete, - WL 2RE V) (22 g A ALs)
= equal, Z18] 31 I AE 9] 7]19) =8 loh))i= keyword
g0l 2

2.4.2 0|O}X|

olu 2= A diojefe) thst M a) ¥« (object
identifier : OID) & ¥tel 8ki= content, wolg}7} i
=l AA Zde] A7) (o], Yn)E shAaL i
size, 121 o|u} 2| o] dole} & Ao o) 3} format s
& o Ee|HER s} ou| x| #alsel #e)is v}
&b gk

CREATE CLASS Image ISA Media
ATTRIBUTES

contents : SET OF Object :

size : TUPLE(height :int, width :int) :

format :CHOICE(TIFF, GIF, PCX);
END

zoomln : Image X Ratio— Image,

zoomQut : Image X Ratio— Image.

rotate : Image X Angle — Image.

shift : Image X Direction— Image.

equal : Image X Image — Boolean.

superimpose : Image X Image — Boolean.

colorTransform : Image x Color — Image.

imageConversion : Image x Format — Image.
467
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union : Image X Image — Image.

intersect : image X image — Image.

olu) 7] @& A rbatol = o|vi & Blu Ehar & A4E)
1= goomIni} zoomQut, ©lvRA|&E 2] Al7]:= rotate,
22 wpapo 2 o]E Al = shift, 5 olv x| 7} -}
2 718}z equal, F ol A
impose, oJu] 2]} A& HFA 7]-} color Transform,
olul =] % &A1& W3k A7)+ imageConversion,

-12] 2 o)1) ®] o] union+} intersect §ol 3ivt,

{12} Al ski= super-

I.z=e| 7lsef &

AHEADe Ai= muladyl sholusvitle], &4
olgh, Ml YREE ol &ste S8 dlolehr &
wrel 4 MA| Z2 Y E
glow, mlal dolets
&, Ay o B ¥ V)sEe Eholuu)r]
o} Al zsslol A& 115 A orke olele A 9101 7|
=20 WadtA FH wldy AHEADOA] A 53k~

HFHo g ek ’[~

i delols

Geojol fal 1w Aolof e slel relol o) o}oa sy
#t,

31 E2 Vs By

stolvmv]ololl Mz w1 Fal Al YNE
Hepp st dasted u
shar QLo ejejah s> W ARE el Futiel

utel M2 24 3 3&'@’3 Ak o g S &

490 doleh gl & 4011*1 o e A
(5]% qraL Uk %, A AH ¢ 1&}%01 ol 9w

gtolmulrio] W E 43 91 AR olallahA] e
ARz} AR s g o“ sl o o}
S-A skt et “%% olvd gof yluwpeld]
kool S, 109 e »ug‘a Aot el
WO Mk e Ba) ekt i sobt 4
B &3 M o ?lt}. 128 u}f LA <ﬂ d
=Z g4

of Al F¥lA e Ho ]L?
21k ol “Hv”:oﬂ stol vl t]ojol A Al &3t
Hape ) gtaf 7% o ol elulo] ol & Al x5}
+ "o 715 g AFF All(seamless) H]~L¢l 3 2l
= A)zde] "o Ado] thsar dvk &, OPOlH
vlrjojol] o] dt Aolo] 7FE e
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