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Abstract Due to a growing interest in searching and expressing knowledge effectively, knowledge
management methods such as Topic Map are becoming more important. Topic Map organizes
knowledge that is full of intricate relations, so maintaining and managing Topic Map consistently is
very essential. TMCL and other constraint languages have limits as they can check simple constraints
but can not support complex constraints like dependency constraints. Current constraint checking
systems operating at the application level are also showing an inferiority in performance. In this paper,
we extend TMCL based on the characteristics of other constraint languages in the information system
field and related fields. We build and propose an RDBMS-based Topic Map constraint checking
system to support the extended constraint language effectively. This new system handles complex
types of constraints like dependency constraint as well as basic Topic Map constraints present in the
TMCL. As the system examines each constraint it uses templates to generate queries for effective
checking and overall shows a higher performance level than current systems.
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[1] TMConstraint

[2] description o= (=CType:

[3] type-param

[4] cardinality-param

o= '<TMConstraint>' description® '</TMConstraint=>'

"type™>' type-param '</Constraint Type>' )*
('<CType=""cardinality">' cardinality-param "</Constraint Type=>" }*
('<CType="'data™>" data-param "</Constraint Type=>' )*
('=CType="dependency"" dependency-param </Constraint Type=>' )*
o= "<type>' type </type>’ ("=member-type>' type '</member-type>"j+

o= '<type>' type '</type>' "<min>' vlaue '</min>'"=max>' value

"</max>"
[5] data-param = '<type>' type '</type>' "<data-type>"' ("int' | 'real’ | 'string") '
</data-type>"
[6] dependency-param o= '<type>' type '</type>" "<dependent-type>' type '</dependent-type>'
[7] type ([a-zA-Z0-9 )+
[8] value = (e )09+ (g | T [0-9]+)
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Externaifel Dala C;
P g PE.FK1 |tid PRFKD [t
PRFK | TopichaplD
Type Type
ur DataType DependentTyoe
miirt
max
Carginaiity
A
PK 1o PK [T} TopicMap PK |td
PK.FK1 |Togichapie| |PK.FK1 | Topichagil
NEnm Tepe Fale:
Theme Ur role PR id
Baze mir
| Name max Tyoe
Lt o Role
Rosourcell Aoialype
Association Rascurcelocator
PK |td A A A AMA o
FKI | TParen PE.FKT | ToglgiDy
FK2 |TTvee h A F_ PK.FK2 |Tupall
Treme Tooic <
TScooe <
[} PK |tid “
ResourcelD Subgectinaicazcr
Resourcelocator
FKa |Topichap Sereahis < K ey B2
BaseName Pr.FKT | Topisid
FK3 |Basaloolc
Lintypa Nesatiern
FEY | TParer: Adaress
inallined Subgect
Pr [ _ ) | =
L [s] 3 I
FK4 | Association Resourcelocator PK [tig
FKZ |RoeSpec FK2 |Toplchap
FE1 | TParent F Hame
o F¥4 | Topic
Resourceln " F&1 | TParent
Resourcelocator [ Player FesourceCata
FK3 | TopicMao PHE.FK1 8] - Resourcefet
PK.FK2 |TopiclD Fe2 |TTyoe
Therre
TScope
|}
ResourcelD
Resourcelocator
FK3 |TepicMap

Topic (“01 81" type:student) J
Existence Templale

l Input
SELECT = FROM Typo

WHERE TopicType = (SELECT id FROM Topic WHERE DisplayName-"sludent”):

Association (& & typaiwrillen by) T
Topic (“01812" typetstudent role lypesauthor) J

Cardinally Templale I Input

SELECT count(*) AS ¢ FROM Player AS P, Mamber AS M
WHERE MorolaSpec=(SELECT id FROM Topic WHERE DisplayName="author™)
AND P, TopiclD = (SELECT id FROM Topic WHERE DisplayName="0] 5t ="):
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