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Process Specification Techniques Formal Verification Techniques
— Business Process Model & Notation ~ — Design time
— Formalized Process Description * E.g. Simulink Design Verifier

* Temporal logics / patterns

« Life sequence charts

But what we found missing s ... « UML communication diagrams

a general integrated approach to —Runtime

process specification and design / run « Run time verification / monitoring
time verification. « Temporal logics
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— Abstract syntax — Precise semantics — Design time

— Graphical notation — Machine computable  —Runtime
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Process specification (pick and place unit)

[Ramp_3 != null and

Ramp_3.Type = Plastic and Ramp_3.State = Unstamped) or
p_3.Type = Pl d Ramp_ ped
(Ramp_3.Type = Metal and Ramp_3.State = Stamped))]

Duration = 0s

[Stack != null and
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[Stack != null and

Stack.Type = Metal and
Stack.State = Unstamped)]

Duration = 0s

Pivot metal

®| [Duration <= 5s]
l Duration += At J

Stamp metal

P| [Duration <= 5s]
Duration += At

[Conveyar = null and
Conveyor.Type = Metal and
Conveyor.State = Stamped]

Duration = Os

Pivot metal

[Duration <= 10s]
Duration += At

[Stamp != null and
Stamp.Type = Metal and

Duration = 0s
)

[y
Ll

[Duration <= 5s]
l Duration += At J

Stamp.State = Unstamped]

P [Duration <= 5s]
Duration += At

[Stamp != null and
Stamp.Type = Metal and
Stamp.State = Stamped]

Duration = 0s
M)

M) )
A A S A
Stack Stamp Conveyor Ramp_3

2014/09/30

Georg Hackenberg - Formal Technical Process Specification and Verification

20



:Q Fvaluation » System Specification ‘3 m

System
Specification
Stack Stamp Conveyor Ramp_3
Type, State Type, State Type, State Type, State
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Step 1 2 30 31 102 103
WPosition | {A:0,7:0} | {A:0,2:0} {A:65,2:1}) | {A:70,2:1} {A: 210, Z: 0} | {A: 210, Z: 0}
__ | Workpiece
(3]
3
= CPosition | {A:0,z:0} | {A:0,Z:0} (A:65,2:1} | {A:70,2: 1} {A: 210, Z: 0} | {A: 210, Z: O}
E Crane OSsuction false false true true false false
7]
A
_ Activity Wait Pivot metal Pivot metal | Pivot metal Pivot metal | Pivot metal
[}
-8 Stack {Type: Metal} null null null null null
£ | Observations
n
a
(]
g Variables Duration 0.0s 0.1s 3.0s 3.1s 10.0s 10.1s
-
o
Activity Constraint true true true true true false
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1. Initial System Specification 2. Revised System Specification
— Initial sensor positions — Displaced sensor positions
— Incorrect crane angles — Correct crane angles

2014/09/30 Georg Hackenberg - Formal Technical Process Specification and Verification 23



1.
2.
3.

Contribution
Evaluation

Conclusion




omo
Conclusion » Benefits and Future Work Ef 13 Tum

System
Spemﬁcauun Specification

Benefits Future Work
[ Obervation interface allows to... [ Improve graphical notation of the
« Decouple and integrate process and process specification
system specification * Reduce modeling effort through
« Model process specification over inclusion of specification patterns
abstract observation streams - [ Analyze and improve scalability of
* Model system specification using the presented approach
observer components L
o | * Prove process satisfaction for the
[ Verification technique allows to... entire pick and place unit
* Prove process satisfaction both at * Prove process satisfaction step-wise
design and at run time from activity to activity?
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