
The reliability of the service provided
Challenge : « Over time, the composition does what it has been designed for »
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The reliability of the service provided
« Over time, the composition does what it has been designed for »

 Each service in a composition interacts with the physical environment 
(Actuators/Sensors)…

 Explicit interaction,
 Implicit interaction.

 Service-based compositions are subject to disturbances/disruptions
 Unknown physical environment (not totally or accurately modeled),
 Execution of unknown/non-anticipated concurrent applications… 

𝐶𝑜𝑛𝑐𝑟𝑒𝑡𝑒
𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛1

𝐶𝑜𝑛𝑐𝑟𝑒𝑡𝑒
𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛𝑛

𝑷𝒉𝒚𝒔𝒊𝒄𝒂𝒍 𝒆𝒏𝒗𝒊𝒓𝒐𝒏𝒎𝒆𝒏𝒕
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 Motivating examples
 Non deterministic environment…

 Concurrent applications…

𝑨𝒑𝒑#𝟏

(Maintain 25dC in the room)
𝑨𝒑𝒑#𝟐

(Maintain 19dC in the room)
𝑪𝒐𝒏𝒄𝒖𝒓𝒓𝒆𝒏𝒕 𝑨𝒑𝒑#𝟏 & 𝑨𝒑𝒑#𝟐

(Temp in the room ???)Sensor
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 From feedforward approach…

𝑆𝑒𝑙𝑒𝑐𝑡𝑖𝑜𝑛

𝑃𝑟𝑜𝑐𝑒𝑠𝑠 𝐹

𝐼𝑛𝑡𝑒𝑛𝑡𝑖𝑜𝑛𝑖

𝑀𝑜𝑑𝑒𝑙𝑖

𝑆𝑒𝑚𝑎𝑛𝑡𝑖𝑐𝑎𝑙𝑙𝑦
𝑎𝑛𝑛𝑜𝑡𝑎𝑡𝑒𝑑 𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑠

𝐶𝑜𝑛𝑐𝑟𝑒𝑡𝑒 𝑐𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛𝑖
= 𝜑(𝑀𝑜𝑑𝑒𝑙𝑖 , 𝑘 − 𝑐𝑜𝑚𝑏𝑖𝑛𝑎𝑖𝑠𝑜𝑛 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑠 )

𝑑𝑠𝑖 ∈ ℝ

𝐹 𝑀𝑜𝑑𝑒𝑙𝑖 , 𝐶𝑜𝑛𝑐𝑟𝑒𝑡𝑒 𝑐𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛𝑖 = 𝑑𝑠𝑖 ⇒ 𝑑𝑠𝑖 =  

𝑠𝑒𝑟𝑣𝑖𝑐𝑒=1

𝑛

𝜀𝑠𝑒𝑚𝑎𝑛𝑡𝑖𝑐𝑠𝑒𝑟𝑣𝑖𝑐𝑒

𝑃ℎ𝑦𝑠𝑖𝑐𝑎𝑙 𝑒𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡
𝑆𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑎𝑙 𝑐𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛

 𝒅𝒔𝒊 may not gives the overall composition semantic gap,

 Suited for static/deterministic execution environment
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𝑈𝑠𝑒𝑑 𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑠 𝑠𝑒𝑚𝑎𝑛𝑡𝑖𝑐 𝑑𝑒𝑠𝑐𝑟𝑖𝑝𝑡𝑖𝑜𝑛𝑠
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 … to feedback approach…

𝑆𝑒𝑙𝑒𝑐𝑡𝑖𝑜𝑛

𝑃𝑟𝑜𝑐𝑒𝑠𝑠 𝐹
𝐼𝑛𝑡𝑒𝑛𝑡𝑖𝑜𝑛𝑖

𝑀𝑜𝑑𝑒𝑙𝑖
{𝐴𝑝𝑝}

𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑠
𝑶𝒃𝒔𝒆𝒓𝒗𝒆𝒓𝒊

𝑑𝑠𝑖 ∈ ℝ

𝐹 𝑀𝑜𝑑𝑒𝑙𝑖 , 𝐶𝑜𝑛𝑐𝑟𝑒𝑡𝑒 𝑐𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛𝑖 = 𝑑𝑠𝑖 ⇒ 𝑑𝑠𝑖 𝑖𝑠 𝑂𝑏𝑠𝑖 𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡, 𝑔𝑖𝑣𝑒𝑠 𝜀𝑠𝑒𝑚𝑖 + 𝜺𝒆𝒙𝒆𝒄𝒊

𝐶𝑜𝑛𝑐𝑟𝑒𝑡𝑒 𝑐𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛𝑖
= 𝜑(𝑀𝑜𝑑𝑒𝑙𝑖 , 𝑘 − 𝑐𝑜𝑚𝑏𝑖𝑛𝑎𝑖𝑠𝑜𝑛 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑠 )

𝑃ℎ𝑦𝑠𝑖𝑐𝑎𝑙 𝑒𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡

𝑀𝑜𝑑𝑒𝑙𝑖
{𝑂𝑏𝑠}

𝑆𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑎𝑙 𝑐𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛

 Stochastic models usage (Markov-based),
 Run-time calculation of the execution fitness to the model (𝑑𝑠𝑖∈ ℝ),

 𝑑𝑠𝑖 as input to the adaptive selection system.
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« Over time, the composition does what it has 
been designed for »

 Preliminary results
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𝑆𝑡𝑜𝑐ℎ𝑎𝑠𝑡𝑖𝑐 𝑏𝑒ℎ𝑎𝑣𝑜𝑟𝑖𝑎𝑙 𝑚𝑜𝑑𝑒𝑙
𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛

Error to be detected 
(Switch ON / Light OFF)

𝑃𝑢𝑏𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑝𝑟𝑜𝑔𝑟𝑒𝑠𝑠 …


