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Smart Spaces (SmS) approach

▪ The construction of sementic services is performed by software agents.

▪ Agents create and maintain shared information store for semantic linking of 

resources.

▪ Virtual images of resources, 

users and ongoing processes.

▪ Semantic interoperable 

access primitives.

▪ Software infrastructure:

▪ software agents (𝐴𝑛) with 

information-driven interaction;

▪ services (𝑆𝑛) - systems of 

interacting agents;

▪ agent programming tools.
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▪ Unified service ontology. The design of semantic services

should be based on a general unified ontology. It is possible

to achieve the integration of both the SmS themselves and

their applications for solving collaborative tasks.

▪ Automation of agent programming processes. Reduce

the amount of program code created by an application

developer during routine tasks through the use of computer-

aided design and programming tools.

Requirements for SmS applications
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Automated code generation process of multi-agent interaction
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Ontological model of semantic service in SmS (TBox)
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ABox of ontology for user presence and activity service (𝑆𝑝𝑟𝑠)
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1. Ontology classes → Object classes

2. Instances → Objects

3. Data type properties or slots → Data attribute variables & get/set 
methods

4. Object type properties or slots → Object attribute variables & get/set 
methods

5. Value-type/space facets → Attribute variables types & if-then-else 
statements

6. Cardinality facets → Additional attributes & if-then-else statements

7. Single class inheritance → Single object inheritance

8. Multiple inheritance → Single inheritance & multiple interface inheritance

Mapping rules (input: ontology; output: object model)
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Code generation procedure for agent data object model
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Proportion of generated code for service implementations
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Time to generate program code for service implementations
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Quality metrics of generated code
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▪ This paper proposed a solution to the problem of simplifying the 

development and maintenance of SmS applications by creating tools for 

automated code generation of multi-agent interaction.

▪ The general scheme of automated code generation process of multi-agent 

interaction for constructing semantic services was introduced.

▪ By expanding the OWL-S ontology, a unified ontological description of the 

semantics of service constructing processes was introduced.

▪ The code generation procedures for agent data object model and interaction 

processes were presented. 

▪ The efforts in automated development of services were investigated based 

on estimation of time to generate and the quality metrics of code.

Conclusion

Thank you for your attention

Any questions are welcomed

marchenk@cs.petrsu.ru


