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Roles of Topic Maps for SSME ?

Semantic
Tracking

Topic Maps

Background 
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Outlines

• What is SSME ?
• SSME & Topic Maps Ecosystem
• Architecture
• Data Model
• Examples
• Conclusion
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What is SSME ?

• The application of science, management, and 
engineering disciplines to tasks that one 
organization beneficially performs for and with 
another (Wikipedia)

• Information integration needed for boosting 
innovations (information acquisition, 
representation, analysis and validation)

• Simplified interaction and automatic negotiation 
between organization partners.
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SSME Topology

Demande-side Innovation 
(user-side)

Business Innovation

Social/Organizational Innovation
(social sciences)

Technology Innovation Engineering
(Natural Sciences)

Challenges
in Service Science
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Collaborative Enterprise 
Services Ecosystem

Aggregation Service

BLOG WIKI

Mashup
Search Engine

Enterprise Service 
TM

TM

TM

TM

TM

TM

TM
TM
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SSME + Topic Maps
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Topic Maps Ecosystem

Internal Topic Maps
Creation

External Topic Maps
Creation

Topic Maps Usage
Topic Maps
Reception

Topic Maps
Analyze

Topic Maps
Aggregation
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Motivations of Applying TM 
ecosystem

• Large set of documents
• Multi-lingual contents
• Knowledge shared by various types of 

end-users (decision makers/general users)
• Software cost reduction/Semantic  

Improvement
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Semantic Tracking

Semantic 
Extraction

TM creation

TM usage TM Reception
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Our Semantic Extractor
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Semantic Tracking Architecture

Meta Data & 
Semantic
Extractor

topic map
+related document
topic map
+related document

Process per document
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Semantic
Enrichment

IEML SSPACE
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Topic Maps Data Model

• ISO 13250-2: Topic Maps Data Model
XTM v1  2002-05-22   
XTM v2  2006-05-02 

Topics

Visual 
topics

Textual 
topics

Physical world

Metaphysic world



AToMS 2007, Kyoto, Japan 14

Topic Maps 
Many-Sorted Algebra

(Reference Hartmut Güting)

• Kinds DATA, RESOURCE, SEMANTIC_DATA, TOPIC_MAPS, SET

• Type constructor 
-> DATA      topic
-> RESOURCE  pdf, rdf, htm, xml, cvs, jpeg, tiff   // resource 

document type
-> SEMANTIC_DATA lsi_sm, mpeg7_sm, dc_sm, vra_sm, ecai_sm,   

objectid_sm

//  Semantic and metadata vectors
-> TOPIC_MAPS           tm(topic maps)

TOPIC_MAPS  ->SET set
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Unary Operations

• � Resource in RESOURCE, resource  � sm: 
SEMANTIC_DATA, tm tm_transcribe

• � sm in SEMANTIC_DATA  sm � set(tm)    

semantic_similarity
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Binary operations

���� tm in TOPIC_MAPS, 
(tm )+ ���� tm    topicmaps_merging

���� sm in SEMANTIC_DATA , ���� tm in 
TOPIC_MAPS,  sm,tm tm ���� tm    semantic_merging

• ���� topic in DATA, ���� tm in 
TOPIC_MAPS,
set(tm) x (topic ���� bool) ���� set(tm ) select
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Example
SSME Example

demo
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Conclusions

• Semantic tracking is very important for SSME 
(Innovative multi-disciplinary field)

• Formalization of vertical topic maps 
management (many sorted algebra)

• Web platform for advanced Semantic 
management

(using native ISO 13250 semantic management layer)
tmblog (http://code.google.com/p/tmblog/)
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