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Intro: Cross-&-Intra Domain Reuse -AREAS

22nd Project Review, Brussels, June 7, 2018

– Process/Product/Assurance Case Line Specification
• Variability Management for Cross and Intra Domain reuse

– Process (P1) –families/line of processes

– Product (P1, partly) –families/line of products

– Argumentation (P2) –families/line of arguments

– Measurement framework for Safety-oriented Process Line 
Engineering (SoPLE)

– Compliance management: further developed vision

– Argument fragments generation (Process and Product-based)
• Towards fallacy-free process-based argumentation generation (P2)

– Semantics-based equivalent standards mapping

– Reuse assistant
• Syntax-based Reuse Interface

• Semantics-based Reuse Interface (P2)
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Assumptions

32nd Project Review, Brussels, June 7, 2018

	

• Who am I in this scenario?
– A technical engineer having double expertise: 

• process engineering (process engineer) 

• product engineering (better a designer)

– Domain of expertise: space-related development processes and systems 
design

– Standards: ECSS

– My company produces families of systems 

->systematic reuse can be beneficial

– How I decide?

• First, I embrace a measurement framework

• Then, if positive, I adopt the approach
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AMASS Goal: G1 & G2 

42nd EAB Workshop, Västerås, Sept 17, 2018

B. Gallina and S. Iyer. Towards Quantitative Evaluation of Reuse within Safety-oriented Process Lines.

25th European & Asian Systems, Software & Service Process Improvement & Innovation (EuroSPI),

Communications in Computer and Information Science, Springer, pp. 162-174, Bilbao, Spain, 5.-7. Sept. 2018.

Measurement framework for SoPLE-

SoPLE-targeted GQM Plus Strategies model
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B. Gallina and S. Iyer. Towards Quantitative Evaluation of Reuse within Safety-oriented Process Lines.

25th European & Asian Systems, Software & Service Process Improvement & Innovation (EuroSPI),

Communications in Computer and Information Science, Springer, pp. 162-174, Bilbao, Spain, 5.-7. Sept. 2018.

2nd EAB Workshop, Västerås, Sept 17, 2018

As we had 6 common elements, SoC computes to 6. We have at least 4 single processes.

The number of elements in the single processes for criticality levels A, B, C and D are 10 (f4 through f13), 

10 (f4 through f13), 6 (f4, f5, f6, f9, f10 and f11) and 6 (f4, f5, f6, f9, f10 and f11) respectively. 

Thus, PrR’s for single processes A, B, C and D are computed as 0.6, 0.6, 1 and 1 respectively. 

Applying SoPLE-targeted GQM Plus Strategies model
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Let’s go

62nd EAB Workshop, Västerås, Sept 17, 2018

Our DSL= X {UMA, CHESSML, CACM-arg}

Base model = X-compliant model

Resolved model = X-compliant model
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Orthogonal variability management-P1
Exemplification at Process Level –Paper presented at SPLC-2018/Tool track

7

A software process modelled 

in EPF Composer

The achievement of error 

free models

BVR VSpec editor

BVR Resolution editor

BVR Realization editor

Backward propagation of 

configured models

2nd EAB Workshop, Västerås, Sept 17, 2018



AMASS

Orthogonal variability management-P1
Exemplification at Product Level

82nd EAB Workshop, Västerås, Sept 17, 2018

• Small GEO product line has two main 
configurations:
– FAST with a combination of chemical and 

electrical propulsion 

– FLEX based on only electrical propulsion for 
both orbit transfer and station-keeping 

BVR VSpec editor

BVR Resolution editor

BVR Realization editor

BVR Resolution editor
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Discussion

92nd EAB Workshop, Västerås, Sept 17, 2018
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Compliance management: 
vision and current development –vision presented at ASCS-2018
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B. Gallina, F. Ul Muram, and J. P. Castellanos Ardila. Compliance of Agilized (Software) Development Processes with Safety.

Proceedings of the 4th international workshop on agile development of safety-critical software (ASCS),

co-located with XP 2018, May 21st, Porto, Portugal, 2018.

2nd EAB Workshop, Västerås, Sept 17, 2018
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Process&Product-based argument fragment generation –P1
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I. Sljivo, B. Gallina, J. Carlson, H. Hansson, S. Puri. Tool-Supported Safety-Relevant Component Reuse:

From Specification to Argumentation. 23rd International Conference on Reliable Software Technologies (Ada-Europe),

Lisbon, Portugal, June 18-22, 2018.

2nd EAB Workshop, Västerås, Sept 17, 2018

Implementation of MDSafeCer

B. Gallina. A Model-driven Safety Certification Method for Process Compliance. 

2nd IEEE International Workshop on Assurance Cases for Software-intensive Systems (ASSURE), 

Naples, Italy, pp. 204-209, November 3-6, 2014. Electronic ISBN: 978-1-4799-7377-4.
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Second prototype (P1)
Other functionalities

2nd EAB Workshop, Västerås, Sept 17, 2018
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Reuse assistant -P1
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Third prototype (P2) 

2nd EAB Workshop, Västerås, Sept 17, 2018
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Process&Product-based argument fragment generation

152nd EAB Workshop, Västerås, Sept 17, 2018
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Fallacy detection and process-based argument generation

Extending/Empowering MDSafeCer
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Fallacy detection and process-based argument generation
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Fallacy detection and process-based argument generation
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Fallacy detection and process-based argument generation
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Fallacy detection and process-based argument generation



AMASS 212nd EAB Workshop, Västerås, Sept 17, 2018

Fallacy detection and process-based argument generation
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Discussion

222nd EAB Workshop, Västerås, Sept 17, 2018
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Compliance checking + patterns

23

Compliance analysis

Compliance report

Compliance

Effects

Annotations

Process model

Execution semantics

Process Space Normative Space

Standard

Formalization

Obligations in force

Compliance Space

J. P. Castellanos Ardila and B. Gallina. Formal Contract Logic Based Patterns for Facilitating Compliance Checking against ISO 26262. 

Proceedings of the 1st Workshop on Technologies for Regulatory Compliance co-located with the 30th International Conference on Legal Knowledge and 

Information Systems (JURIX 2017), CEUR Workshop Proceedings, Vol-2049, pp. 65-72, Luxembourg, Luxembourg, 13 of December, 2017.

2nd EAB Workshop, Västerås, Sept 17, 2018
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Automated Compliance Checking Vision

EPF Composer 

Formalizes Compliance

Rule Base

Feedback

FCL 

Expert
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Compliance 
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Process Compliance  
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Process 
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Standard
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Transformation
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J. P. Castellanos Ardila and B. Gallina and F. Ul Muram. Enabling Compliance Checking against Safety Standards from SPEM 2.0 Process Models. 

44th Euromicro Conference on Software Engineering and Advanced Applications (SEAA), Prague, Czech republic, 29-31 August, 2018.

J. P. Castellanos Ardila and B. Gallina and F. Ul Muram. Transforming SPEM 2.0-compatible Process Models into Models Checkable for Compliance.

18th International SPICE Conference (SPICE), Thessaloniki, Greece, October 9-10, 2018.
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EPF Composer Modeling Capabilities

EPF 

Composer 

Compliance

Rule Base

Compliance 

Annotated

Process

Compliance

Effects

AMASS Version of the Standards Mapping Method

Annotated Process

Lifecycle elements

Standards requirements

Automated Compliance Checking Vision
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2nd EAB Workshop, Västerås, Sept 17, 2018

Lifecycle 
elements 

Plugin modeling

Standards
requirements 

Annotated 
Process

Rules formalization [Castellanos2017]

Automated Compliance Checking Vision
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Regorous report

Automated Compliance Checking Vision
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Discussion

282nd EAB Workshop, Västerås, Sept 17, 2018
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Anti-Sisyphus via UMA, CHESSML, CACM and BVR 

• The process, product and argumentation models can be linked to
enable
– impact analysis

– process engineers, designers and assurance managers to work separately

	

B. Gallina. 2015. Towards Enabling Reuse in the Context of Safety-Critical Product Lines. In 5th IEEE/ACM International Workshop on Product Line
Approaches in Software Engineering, PLEASE 2015, Florence, Italy, 15–18 May 19, 2015
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Reuse discovery
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Interplay of the functionalities -Reuse assistant perspective
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Thank you for
your attention!

Any questions

322nd EAB Workshop, Västerås, Sept 17, 2018


