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Semantic Mapping and Rules

Introduction Tool Chain

" |In EULYNX V & V[1] approach to prove the " For the transformation process, it is important to
safety-critical requirements, formal methods .‘. understand the semantics of both languages and
are used. Where, the semi-formal model was p C fﬁ?‘?ﬂ.ﬂ:ﬁ 'fiﬁq'ggﬂﬁ:ff map those semantics to generate the target
transformed to UML-B[3] model manually. Later, model.
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UML-B model transformed to Event-B[4](Formal s * In this approach, we identified “seven”

Model) model. The process is shown in below LANGUAGE |

Figure 1.

Input Material

eMoflon EVENT-B constructs that are semantically similar between
SysML and Event-B for the case study below.

Modelling / Verification Figure 3. Software Architecture for Automatic Transformation

/- = The proposed methodology and toolchain SysML Concept Event-B Concept

e enables the automatic transformation of SysML State Machine Machine(Project)
e specification models into formal models (Event- States Variables
By ylbomerlel, B) and the generated Event-B Models can be Guards Guards
» verified. Transitions Events
ooty " [t maintains traceability between informal Effects Actions

Requirements e macene requirements and the modeled system, States Default Invariants
|Jg:ftt'd specifically for the safety properties. Ports Variables

Model can be animated
for validation against the
original model

= |t reduces the efforts needed for the manual

transformation of a SysML semi-formal model Table 1. List of Semantic Mapping

Figure 1. EULYNX V & V approach using Manual Transformation

to a formal model. " Figure 5 illustrates one of the rules we developed
= EULYNX YV & V approach of formally verifying the = |t supports a modular railway signalling for the transformation.
SysML[2] model by manually transforming to a architecture with standardized interfaces.

Statema...
formal model has a few challenges and Is:StatemachineI- ------ 1m:Machine|

disadvantages. |

= The process of manual transformation is time norts Fvariakisg
consuming. If the state-machine (system MEthOdOIOgy
behaviour) is complex, then creating UML-B gl PortaTo. . -4 ¥
model takes time and the created model can be Tii“:lfLT;ﬁll‘??Jn o vt paRoligpe === g v:Variable
Srroneos. / er \ Stepz \ [ s Figure 5. Rule to Transform Ports to Variable
= |Implementation of transformation rules on i .
SysML SysML
metamodels to perform the model-to-model ) Modelafter Trjzfgr?jz:n l N
transformation. e — o o | by [ 7
ormat compliant S vent-
= Automating the transformation process will Q/ \fm/)/ \i’y“Me'L m“/ | Y, case StUdy
significantly improve the V & V process by e Ea .

Case study considers Point Machine behaviour

speeding up of creation of formal model as well with only one state machine. The state machine

as without errors. Figure 4. Schematic Block Diagram of Transformation

Methodology in XMI format is provided as an input to
"= |n this poster, we propose a case study of . The methodology behind JUtomatic generate Event-B model. Figure 6 illustrates the
automatically transforming the Semi-formal transformation is visualized in Figure 4 case study.
. ion is visualized in Figure 4.
model i.e., SysML model to formal model Event- , 15 L )
e = The input for our Transformation engine is XMl State Machine’ )
B model to support formal verification of EULYNX , Name.
. . formatted SysML model pre-processed in Step State Machine! (et )
functional system requirements. A / theb o ey | |
= Then the pre-processed model is transformed to
target Event-B model in Step 2. "
- - "= Finally, the transformed formal model s
Automatic Translation Process ey, b _ond
imported in Event-B for verification in Step 3.
Input Material Modelling / Verification = Our methodology uses model-to-model
/ Y transformation techniques, which uses Rule
- based transformation approach. Figure 6. Case Study (Point Machine Behavior)
Functional System : * The tool eMOFLON:IbeX [7] supports model-to- L » : ”
i s Automatic . . . = After the application of “transformation rules
Transformation model transformation using Triple Graph . . .
(SysML model) , using transformation engine, we successfully
Grammar(TGG) [7] Rules, the rules are bi- . .
.. . generated the Event-B model illustrated in Figure
— Rodin modelling dlreCtlonaI [7] INn nature.
platform with built- - . . 7 bEIOW.
Safety B - verification tools TGG is a well-known approach to consistency
Requirements neusing prover management with the unique advantage of . —
- : : : e g
being declarative enough to address multiple e -t
consistency management operations with the w—_—— w1 T
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Approach by Automation ' e o
« The Figure 2. represents the automatic translation “When applying Model-Driven o T war
process, where the intermediate representation i.e., Engineering(MDE), metamodels with similar S Tean . umoma
the UML-B model is removed from the process. objectives are then inescapably created. A “,Lm'“ SR e e
* This approach will transform the SysML model recurrent issue is thus to turn compatible models o -
directly to the Event-B as the target Model. conforming to similar metamodels, for example Figure 7. Event-B model
to use them in the same tool.” [8]
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