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Requirements

• Repository must “understand” the full 
semantics of the content

– Otherwise just use the far more mature 
document management systems 
available

• Repository must support most 
expressive content

– Otherwise, least common denominator is 
just RDF
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Requirements

• Focus on existing software
– Clearly delineate that from plans and 

promises

• Meta-requirement
– Be specific and technical

• We're not the UN where we're dealing 
with politics. We're selecting or building 
software
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Functional Requirements

• Minimum – formal consistency checking 
of content 

– NP complete for FOL, but good 
“statistical” coverage is possible

– proof of consistency possible with model 
finders, although not practical for large 
theories
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Sigma

• Browsing, inference and analysis for 
FOL + equality

• Experimental HOL capability

• Embeds worlds top performing theorem 
provers

– As determined by the open, independent 
CASC competitions (each year for 
~15yrs)
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Sigma Functions

• Browsing and display

• Analysis and debugging

• Inference

• Mapping, merging and translation

•

• Many different ontologies can be loaded 
at the same time
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Sigma Architecture



8

Sigma Languages

• Supports SUO-KIF
– A syntactic variant of Genesereth's KIF

– FOL + Equality (plus experimental higher order 
extensions)

– Another concrete syntax for common logic (a claim 
that needs verification)

• Support for TPTP
– De facto standard for the ATP community

• Support (to some degree) for OWL, Prolog

• Support for CLIF should be easy (but not done)
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Persistence

• Use Sigma with CVS (or Subversion 
etc)

• No need to reinvent version control etc
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SUMO Structure

Structural Ontology

Base Ontology

Set/Class Theory Numeric Temporal Mereotopology

Graph Measure Processes Objects

Qualities
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SUMO+Domain Ontology
Structural
Ontology

Base
Ontology

Set/Class
Theory

Numeric Temporal Mereotopology

Graph Measure Processes Objects

Qualities

SUMO

Mid-Level

Military

Geography

Elements

Terrorist 
Attack Types

Communications

People

Transnational
Issues Financial

Ontology

TerroristEconomy

NAICS
Terrorist
Attacks

…

France
Afghanistan

UnitedStates

Distributed
Computing

Biological
Viruses

WMD

ECommerce
Services

Government

Transportation

World
Airports

Total Terms  Total Axioms  
Rules 

20399         67108             2500
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Taxonomy  versus  Ontology:  
Examples

(subclass Physical Entity)  
(subclass Abstract Entity)  
(partition Entity Physical Abstract)  
 
(subclass Object Physical)  
(subclass Process Physical)  
(partition Physical Object Process)
(<=>  
  (instance ?PHYS Physical)  
  (exists (?LOC ?TIME)  
    (and  
      (located ?PHYS ?LOC)  
      (time ?PHYS ?TIME))))

(subclass ObjectAttitude IntentionalRelation)  
 

    (=>  
      (and  
        (instance ?REL ObjectAttitude)  
        (?REL ?AGENT ?THING))  
      (instance ?THING Physical)) 
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Sigma Inference

• Reasoners integrated with Sigma First-Order 
(work had strong impact on CASC: LTB 
division)

– KIF-Vampire

– SiNE relevance filter

– SystemOnTPTP FOL (> 40 reasoning systems)

• Higher-Order
– LEO-II

– SystemOnTPTP THF (soon; 6 reasoning systems)
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Browsing
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Simplified Browsing
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