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Plants needs RESOURCES: water, light, heat/cool



System: Electricity, sun, lamps, temperature, INFLUENCES (mathematical)



how to have best quality/minimum resources/...
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Growing plants

(c) Debra Roby
https://www.flickr.com/photos/darinhercules/
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CREST diagrams
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Interface: System + Ports (Inputs, Outputs)



Internal Ports



State + Transitions



Updates
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Composition
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system of systems, INTERFACE only



logical entities (minimized) - two ``real'' entities



connectors ARE entities
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Language Realization

class GrowingLamp(Entity):

electricity = Input(resource=res_electricity , init=0)
light = Output(resource=res_light_lumen , init=0)

on = current = State ()
off = State ()

off_to_on = Transition(source=off , target=on ,
guard=(lambda lamp: lamp.switch.value == "on" and

lamp.electricity.value >= 100)
)

@update(state=on)
def set_light_on(lamp , dt=0):

lamp.light.value = 800

Klikovits et. al. CREST DSL stefan.klikovits@unige.ch



justify python use (internal DSL)



can use python mechanisms (including init, etc.)



access to programmatic modifications



Entities, Logical Entities (``Connectors''), Complex Ports, Higher-level assemblies
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Why not «formalism-XYZ»?

I powerful, but complex
I too generic
I feature workarounds
I architecture and behaviour

Klikovits et. al. CREST DSL stefan.klikovits@unige.ch



UML many diagrams, merging lot of functionality



Additional efforts to adapt (UML profiles)



DEVS = Discrete



VHDL, Verilog: hardware, lowlevel



ADLs: only architecture
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One DSL to rule them all?

Klikovits et. al. CREST DSL stefan.klikovits@unige.ch
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CREST Formalization

〈T,R, E ,e〉

e = 〈Pe, resourcee,TSe,Ue,entitiese, Infe〉

Pe = Ie tOe t Le

TS = 〈Se,→e〉;→e⊆ Se × Se ×Ge

. . .

it’s in the paper
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Formalization is based on previous work, LLAMAS, CO-OPN, Petri nets
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How to design a simulator

I advance time in constant steps?
I transition time calculation
I generate CREST diagrams

not
full full

fill level full-signal

fill-level < 10

fill-level = 10

flow-rate: 0.5 per time step

4.35

t

fill-level

100,0

10
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Translate python lambda's and updates to Z3



TODO: add simulation
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Translate python lambda's and updates to Z3



TODO: add simulation
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Verification

I state space exploration
I zone/region-based verification

I requirements language
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Verification

I state space exploration
I zone/region-based verification

I requirements language

http://www-i2.informatik.rwth-aachen.de/ sri/Slides/sri-zonebased.pdf
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Verification

I state space exploration
I zone/region-based verification
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Controller synthesis

I planning + optimization + simulation
I changing parameters
I changing (sub-)systems
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Applications

plant growing home automation job scheduling office automation

https://cs.wikipedia.org/wiki/Roomba#/media/File:IRobot_Roomba_780.jpg

Klikovits et. al. CREST DSL stefan.klikovits@unige.ch
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Conclusion

CREST
I architecture & behaviour
I continuous & reactive
I formal basis

Klikovits et. al. CREST DSL stefan.klikovits@unige.ch
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Meta-Model

subentity

*

source

target

observe

write

source

target

Entity Port

Input

Output

LocalState

Transition Guard

Update

Influence
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Complex Ports

A

A
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Req-In
B

B

In

Req-Out

Out In

Out In

Requestable Resources

in

Splitter

in split
out1
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inin SP
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T

combined input & splitter
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