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Services-based software composition
« Selecting the right services at the right time »

𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑠
𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑀𝑜𝑑𝑒𝑙

𝑖
𝐼𝑛𝑡𝑒𝑛𝑡𝑖𝑜𝑛 𝑹𝒆𝒒𝒖𝒊𝒓𝒆𝒅 𝒔𝒆𝒓𝒗𝒊𝒄𝒆𝒔…

→ Software designer defines a composition model defining the 
required services and glue logic.
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𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑀𝑜𝑑𝑒𝑙𝑖𝐼𝑛𝑡𝑒𝑛𝑡𝑖𝑜𝑛 𝑹𝒆𝒒𝒖𝒊𝒓𝒆𝒅 𝒔𝒆𝒓𝒗𝒊𝒄𝒆𝒔…

𝑨𝒗𝒂𝒊𝒍𝒂𝒃𝒍𝒆 𝒔𝒆𝒓𝒗𝒊𝒄𝒆𝒔…

Software infrastructure
(Physical environment)

𝑷𝒉𝒚𝒔𝒊𝒄𝒂𝒍 𝒆𝒏𝒗𝒊𝒓𝒐𝒏𝒎𝒆𝒏𝒕

𝑫𝒚𝒏𝒂𝒎𝒊𝒄

𝑼𝒏𝒑𝒓𝒆𝒅𝒊𝒄𝒕𝒂𝒃𝒍𝒆

Appear…

Disappear…
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𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑀𝑜𝑑𝑒𝑙𝑖𝐼𝑛𝑡𝑒𝑛𝑡𝑖𝑜𝑛 𝑹𝒆𝒒𝒖𝒊𝒓𝒆𝒅 𝒔𝒆𝒓𝒗𝒊𝒄𝒆𝒔…

𝑨𝒗𝒂𝒊𝒍𝒂𝒃𝒍𝒆 𝒔𝒆𝒓𝒗𝒊𝒄𝒆𝒔…

Services are annotated with formal 
descriptions 

Semantic Web of Things 
(SWoT) 4
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𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑀𝑜𝑑𝑒𝑙𝑖

𝐶𝑜𝑛𝑐𝑟𝑒𝑡𝑒
𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛𝑖

𝐼𝑛𝑡𝑒𝑛𝑡𝑖𝑜𝑛

𝑹𝒆𝒒𝒖𝒊𝒓𝒆𝒅 𝒔𝒆𝒓𝒗𝒊𝒄𝒆𝒔…

𝑨𝒗𝒂𝒊𝒍𝒂𝒃𝒍𝒆 𝒔𝒆𝒓𝒗𝒊𝒄𝒆𝒔…

The most relevant 
available services are 

selected over time
(Dynamic adaptation)
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Challenge : Semantic gap between the required and available services
1. A comprehensive semantic model of the world is unlikely to happen…

2. Devices manufacturers will rely on their own formal semantic model

 SEMANTIC HETEROGENEITY

Proposed approach : Leveraging system interactions with the environment

 Devices appear/disappear over time bringing **NEW** knowledge unknown 
@design-time,

 Semantic model is enriched over time (alignment)…

 … Possibly improving devices selection relevancy.
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725 IoT companies : A good
reason to care about 

semantic heterogeneity!
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Initial results
Simulation of a person always 
evolving in the same environment.
Exceptionally, he visit a friend…

Publication:
Gérald Rocher, Jean-Yves Tigli, Stéphane Lavirotte, and Rahma Daikhi. «Run-time knowledge model enrichment in SWoT: 

A step toward ambient services selection relevancy”. Long paper, plenary session in the 5th Int. Conf. on the Internet of 

Things (IOT) 1, Seoul, September 2015, pages 62–69. IEEE.
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𝑲𝒏𝒐𝒘𝒍𝒆𝒅𝒈𝒆 𝒃𝒂𝒔𝒆 𝒄𝒐𝒏𝒕𝒆𝒏𝒕 𝒆𝒗𝒐𝒍𝒖𝒕𝒊𝒐𝒏 𝒐𝒗𝒆𝒓 𝒕𝒊𝒎𝒆


