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Semantic Web is a promising application area for Lisp programming language as well as Prolog, because basic
requirements for semantic web processing such as axiom, entailment, and property constraint are also basic functionalities in
Al reasoning. Roughly speaking, from the viewpoint of the implementation, semantic web processors fal into a few
categories, statement-based (XML-based), graph-based (triple-based), and object-based (or frame-based). Despite that there
are diverse semantic web toolkits in various programming languages; there is no object-based realization in Lisp. We have
developed an object-based RDFS processor on top of Common Lisp Object System (CLOS) in reflective object-oriented
approach, where RDFS classes are straightforwardly mapped to CLOS class objects and RDFS instances are mapped to
CLOS instance objects. The Meta-Object Protocol (MOP) of CLOS alowed us to program the reflection in RDFS, that is,
every RDFS classis an instance of rdfs:Class exactly according to RDFS W3C Recommendation.
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(gx:typep rdfs:Class rdfs:Class) 2> t
(typep rdfs:Class rdfs:Resource) 2> t
(typep rdfs:Resource rdfs:Class) 2 t
(typep rdfs:Resource rdfs:Resource) > t
(typep rdfs:Datatype rdfs:Class) 2> t
(typep rdfs:Datatype rdfs:Resource) > t
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vin:Wine vin:Red
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(defTriple
vin:hasColor rdfs:domain vin:Wine)
(defTriple
vin:hasColor rdfs:range vin:WineColor)
(defTriple

vin:ElyseZinfandel vin:hasColor vin:Red)

(defTriple

vin:hasColor rdfs:domain vin:Wine)
(defTriple

vin:hasColor rdfs:range vin:WineColor)
(defTriple

vin:Wine rdfs:subClassOf food:PotableLiquid)
(defTriple

vin:WineColor rdfs:subClassOf

vin:WineDescriptor)

RDFS extl ext2
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(domainp vin:hasColor food:PotableLiquid) 2> t
(rangep vin:hasColor vin:WineDescriptor) 2> t
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get-domain get-
range
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(defTriple
vin:hasWineDescriptor RDFS:domain vin:Wine)
(defTriple
vin:hasWineDescriptor RDFS:range
vin:WineDescriptor)
(defTriple
vin:hasColor RDFS:subPropertyOf
vin:hasWineDescriptor)

vin:hasColor
rdfs:domain
domain-value cl:nil get-domain
get-range vin:haswineDescriptor

gx(12): (rdfs:domain vin:hasColor)

Error: The slot rdfs:domain is unbound in the
object

#<rdf:Property vin:hasColor> of class
#<rdfs:Class rdf:Property>.

[condition type: unbound-slot]

gx(13): (domain-value vin:hasColor)
common-lisp:nil

gx(14): (get-domain vin:hasColor)
#<rdfs:Class vin:Wine>

gx(15): (get-range vin:hasColor)

#<rdfs:Class vin:WineDescriptor>

gx(16): (domainp vin:hasColor vin:Wine)

t

gx(17): (rangep vin:hasColor vin:WineDescriptor)
t

3.
RDFS 1 RDF

RDF/XML

RDF
eg:author

gx(4): (defProperty eg:name

(rdfs:domain eg:Person)

(rdfs:range rdfs:Literal))
Warning: Entail: eg:Person rdf:type rdfs:Class.
eg:name
gx(5): (defProperty dc:title

(rdfs:domain eg:Document)

(rdfs:range rdfs:Literal))
Warning: Entail: eg:Document rdf:type rdfs:Class.
dc:title

1 http://www.w3.0rg/TR/2002/WD-rdf-schema-20021112/
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gx(6): (defProperty eg:author
(rdfs:domain eg:Document)
(rdfs:range eg:Person))
eg:-author
gx(7): (defResource eg:Person
(rdfs:subClassOf eg:Agent))
Warning: Entail: eg:Agent rdf:type rdfs:Class.
eg:Person
gx(8): (defResource eg:Document
(rdfs:subClassOf eg:Work))
Warning: Entail: eg:Work rdf:type rdfs:Class.
eg:Document
gx(9): (defIndividual eg:Proposal
(rdf:type eg:Document)
(eg:author (eg:Person (eg:name "Tim Berners-
Lee™)))
(dc:title "Information Management: A Proposal'™)
(rdf:about "http:/../Proposal/'™))
eg:Proposal

CLOS slot-value

RDF

gx(10): (print-form eg:Proposal)
(eg:Document eg:Proposal
(rdf:about "http:/../Proposal/™)
(eg:author (eg:Person (eg:name "Tim Berners-
Lee™)))
(dc:title "Information Management: A Proposal'))
gx(11): (<- eg:Proposal dc:title)
"Information Management: A Proposal"
gx(12): (<- eg:Proposal eg:author eg:name)
"Tim Berners-Lee"
gx(13): (<- eg:Proposal eg:author rdf:type)
eg:Person

4.
RDF/ XML
RDFS
(monotonicity)

rdfs:Class
rdfs:Resource
rdfs:Resouce rdf:Property
rdfs:subClassOf
rdfs:subClassOf

RDFS
RDF rdfl
rdf:Property
RDFS rdfs2  rdfs3 22

rdf:type
rdfs:subClassOf
RDFS rdfsda rdfsdb
rdfs:Resource
rdfs.Class
rdfs:Resource
change-
class
5.
RDFS RDFS
CLOS
RDFS
CLOS RDFS

CLOS

[CLtL2] Steele Jr., G.L.: Common Lisp The Language second
edition, Digital Press, (1990).

[Kiczales 1992] Kiczaes, G., des Riviéres, J., Bobrow, D.G.:
The Art of the Metaobject Protocol, MIT Press, (1992).

[ 02]

SICE
pp.399-400 (2002)
[ 03 MOP3:
17 1D4-03 (2003)

[Koide 03] Koide, S, et a.: “Operation-Support System for
Large-Scale System Using Information Technology”,
Proceedings of 5th Int. Conf. Enterprise Information Systems
(ICEIS2003), Vol .4, pp.430-437, ESEO, (2003).

[Lassila 2001] Lassila, O.. Enabling Semantic Web
Programming by Integrating RDF and Common Lisp,
Proceedings of the first Semantic Web Working Symposium
(SWWS'01), pp.403-410, Stanford Univ., California (2001).

[Lassila 2002] Lassila, O.: Taking the RDF Model Theory Out
for a Spin, ISWC2002, pp.307-317, (2002).

[Pagpcke 1993] Paepke, A. (ed.): Object-Oriented Programming
— The CLOS Perspective, MIT Press, (1993).

[Pan 2003] Pan, J.Z. and I. Horrocks: RDFS(FA) and RDF MT:
Two Semantics for RDFS, ISWC2003, pp.30-40, (2003).
[Smith 84] Smith, B.: Reflection and Semantics in Lisp, Proc.
1984 ACM Principles of Programming Language Conference,

ACM, (1984) 23-35.

[Wielemaker 2003] Wielmaker, J.,, Guus Schreiber, and B.
Weilinga: Prolog-Based Infrastructure for RDF: Scalability
and Performance, ISWC2003, pp.644-658, (2003).



