
Evolving	
  Dynamic	
  So/ware	
  Product	
  Lines

Clément	
  Quinton,	
  Luciano	
  Baresi

EASSy,	
  September	
  7-­‐10,	
  2015	
  -­‐	
  Japan



So/ware	
  Product	
  Lines

3

Application 
Server

Cloud

Database

SQL NoSQLTomcat Jetty

Variability	
  Model

Application 
Server

Cloud

Database

SQL NoSQLTomcat Jetty

Configura@on

Application 
Server

Cloud

Database

SQL NoSQLTomcat Jetty

Configura@onConfigura@on

Application 
Server

Cloud

Database

SQL NoSQLTomcat Jetty

So/ware	
  Ar@facts

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

Deriva@on

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

Domain	
  Engineering

Applica@on	
  Engineering



So/ware	
  Product	
  Lines

3

Application 
Server

Cloud

Database

SQL NoSQLTomcat Jetty

Variability	
  Model

Application 
Server

Cloud

Database

SQL NoSQLTomcat Jetty

Configura@on

Application 
Server

Cloud

Database

SQL NoSQLTomcat Jetty

Configura@onConfigura@on

Application 
Server

Cloud

Database

SQL NoSQLTomcat Jetty

So/ware	
  Ar@facts

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

Design	
  Time Run@me

Domain	
  Engineering

Applica@on	
  Engineering



Dynamic	
  So/ware	
  Product	
  Lines

4

Application 
Server

Cloud

Database

SQL NoSQLTomcat Jetty

Application 
Server

Cloud

Database

SQL NoSQLTomcat Jetty

Configura@on

Application 
Server

Cloud

Database

SQL NoSQLTomcat Jetty

Configura@onConfigura@on

Application 
Server

Cloud

Database

SQL NoSQLTomcat Jetty

So/ware	
  Ar@facts

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]
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‘’Design evolution is absolutely inevitable‘’  

Kent	
  Beck,	
  The	
  Inevitability	
  of	
  Evolu?on,	
  IEEE	
  SoAware,	
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
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&"deployment":&"sudo&jetty.sh",
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&
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]
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&&"nodeTypes":&[{&"id":&"t14micro",
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&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
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&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
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]
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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  Time Run@me

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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Heroku
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32 bits
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Name: #Con
Type: int 
Value: [0..20]
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...
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{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},

{"id":&"Jetty",
&"retrieval":&"wget&http://cloudml.org/services/jetty.sh",
&"deployment":&"sudo&jetty.sh",
&"provides":&[{&"id":&"JettyContainer"&}]&&},
&
{"id":&"SensApp",
&…
&"deployment":&"sudo&sensapp.sh",
&"requires":&[{&"id":&"JettyContainer"&},
&& &&&&&&&&&&&&{&"id":&"NoSQLDB"&}]&&}
]

}&&&&&&&&&&&&&&&&&&&&&&&&&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&...

{"id":&"SensApp",
&&"nodeTypes":&[{&"id":&"t14micro",

& &&&&&&&&"os":&"GNULinux",
& &&&&&&&&&… }&],

&&"artefactTypes":&[
{"id":&"NoSQL",
&"retrieval":&"wget&http://cloudml.org/services/nosql.sh",
&"deployment":&"sudo&nosql.sh",
&"provides":&[{&"id":&"NoSQLDB"&}]&&},
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Run@me	
  elements

CPS

Sensor Actuator

S_Light

Configuration: A_Light ⟶ S_Light
Adaptation: S_Light.luminosity < 40 ⟶ On

Name: luminosity
Type: int 
Value: __ lumens

Auto Manual

A_Light

On Off
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• DSPL	
  must	
  evolve	
  while	
  systems	
  are	
  running	
  

-­‐ Systems	
  cannot	
  be	
  stopped	
  

• Need	
  for	
  tools/approaches	
  dealing	
  with	
  

-­‐ Consistency	
  maintenance	
  

-­‐ Uncertainty	
  

-­‐ History	
  

-­‐ Proac3ve	
  adapta3ons
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Thank	
  you!


