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WP6 Objectives

Modelling and methodological capabilities for cross
and intra domain reuse + compliance management

Main specific objectives:

1.

5.
6.

Investigation and provision of tool-supported modelling capabilities aimed at
enabling systematization and reuse of commonalities and variabilities in
terms of process-product-and-argumentation elements.

Investigation and provision of tool-supported ontology-based methods aimed
at enabling the semantic mapping between the standards.

Investigation and provision of tool-supported modelling capabilities aimed at
enabling semi-automatic generation of certification artifacts.

Investigation of metrics aimed at quantifying the increased efficiency via
reuse and automatic-generation.

Demonstration of the reuse of assurance results.

Consolidation and integration of previous work on compliance management.
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AMASS Reference Tool Architecture: WP6 Scope
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WP6 — ARTA functionalities to achieve STO4 ++

* Prototype Core
— Compliance Management

e Standards modelling for Compliance Management

* Process Modelling for Compliance Management
— Capability Patterns for Compliance Management

» Interaction between Capability Patterns and Compliance
Management/Assurance

* Compliance management: Process and standards mapping

* Prototype 1l
— Systematization
— Mapping
— Reuse assistant

— Compliance Management (formal)
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WP6: Prototype Core Functionalities

AMASS Platform Basic Building Blocks
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WP6: CACM

AMASS Platform Basic Building Blocks

) ) Common Assurance &
System Component Assurance Case Evidence I Compliance EeraTE Metamodell
Specification Specification Management Management CACM

e SafeCer EPF Composer-based approach has been integrated
— CACM includes UMA/SPEM?2.0
— A model transformation has been implemented

e OPENCOSS OpenCert-based approach has been merged
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WP6: Core Prototype Tools Interplay
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WP6 — ARTA functionalities to achieve STO4 ++

* Prototype Core

— Compliance Management
e Standards modelling for Compliance Management
e Process Modelling for Compliance Management

* Compliance management: Process and standards mapping

* Prototype P1

— Systematization

e Variability Management for Cross and Intra Domain reuse
— Process
— Assurance Case
— Product, including variability management of contexts

— Mapping

e Semantics-based mapping of equivalent standards
— Reuse assistant

e Syntax-based mapping of equivalent standards

— Compliance Management (formal)
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WP6: Cross and Intra Domain Reuse

&

Reuse Scenarios Reusable Assets Tooling Needs
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Reuse Assistant

Reuse Scenarios Reusable Assets Tooling Needs
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Reuse Assistant
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Process Reuse via EPF Composer & BVR Tool

Generic

Specification
in BVR of
base model
variabilities

resolution
models

Selection of a set
of choices in the
variation model

f(@ AMASS

Modelling variability as an orthogonal separate model

BVR/

CVL DSL
Variability Base

model model

Execute CVL

Resolved
models

Focused on
a domain

Product line
model in any
MOF-
compliant
language

Product models fully
described in the base
language.

All regular base
language tools can
be applied to these
models
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Base model = UMA-compliant model

Resolved model = UMA-compliant model
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Process Reuse via EPF Composer & BVR Too

“g software_design_and_implementation_engineering_process &3

Presentation Name

Index Predecessors Model Info Type

~ ‘g Software Design and Implementation Engineering Process

~ E5 Design of software items

0
1
B Detailed the design of each software component 2
B2 Develop and Document software interfaces 6

£ Produce the detail desigh model 8

B Detail software design method 10
&2 Detail Design of real-time software 12
% Describe Software Behaviour 18

£ Determine design method consistency for real time 20

5] Develop and document manual

by

il Space_Engineering.bvr (VSpec) &

Capability Pattern
Phase

Activity

Activity

Activity

Activity

Activity

Activity

Activity

O/0|0|O0|g|cog|g

oOooooooog
oooooooog
O/0|0|O0|g|gog|)g

Planned Repeatable Multiple Occurrences Ongoing Event-Driven Optional

O/0|0|O0|g|aooig

% Define and document software |
3 Conduct a review of the detailec
~ E3 Coding and Testing of Software Ite
E8 Develop and Document Softwar

£ Test Software Units

~ £ Integration of software
~ B8 Develop Software Integration Te
L& Develop Software Integratior,
~ 3 Integrate and Test Software Unit
L& Integration and Testing Softw
Description Work Breakdown Structure| Tea

smme,deswgn,and,implemematiun,eng\neermg,pmcess]

B

Space_Engineering : BVRModel

ECSS_E_ST_40C

(+) suITP
“Software [unt/ntegration] test plan”

Criticality

1

D implies (Test_plan
and Inteqration_and_testing software_unit

%\J AMASS

W Space_Engineering.bvr (VSpec) M} Space_Engineering.bvr (Resolution) 52 = 0
-5 ECSS_E_ST_40C[0]
A
[ Software_design_and_implementation_engineering_process = true ] [ Criticality = true ] [ (+) SUITP = true ]
(A or B)
(not Test
[(+] Design_of_software_items = true ] [(+] Coding_and_testing = true ] [ Integration = true ] [A = false ] [ B = false ] [ C = false ] [ D = true ]
New [ Develop_software_integration_test_plan = true ] [ Integrate_and_test_software_units_and_components = true ]
Rename
Remaove
Wk ' Test_plan = true l [ Integration_and_testing_software_units = true ]
Calculate Covarege B Mocsaaa
Export As PNG _
Show/Hide Grouping \ﬁ Valid: true []
Show/Hide Constraints -m
Execute v
< >
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Process Reuse via EPF Composer & BVR Tool

Bind between model(s) using fragments

Hin = o T\ i - o

¥ modelxmi 3 iy Space_System_Soft ol Space_System_Soft. il Space_System_Soft.. &2
~ [E platform:/resource/org.eclipse.amass.process.reuse/ohb-library/process_lifecycle/capability ~  Variation points Bindings
<+ Resource Manager _gJpAQ6clEeaKdbALrz2_lw
~ 4 Process Component software_design_and_implementation_engineering_process T el Replacement Replace Null
< Method Element Property pkg_loadCheck Integration Test Plan
< Method Element Property me_edited

Variation points VSpec Kind Fragment

<+ Process Package Design of software items
< Process Package Coding and Testing of Software ltems
< Process Package Integration of software B VR TO O |
+ < Process Package Develop Software Integration Test Plan
~ 4 Activity Develop Software Integration Test Plan
4 Activity Description Develop Software Integration Test Plan;_yBcZcaGtEe

Create Placement

EPF Com poser Create Replacement

Create Placement (Containmentless)
Create Replacement (Containmentless)

> b b b bbb

: Clear Selection
w~ <= Process Package Integrate and Test Software Units and Components I

~ < Activity Integrate and Test Software Units and Components ¢ Activity Integrate and Test Software Uhits and Components
< Activity Description Integrate and Test Software Units and Components, 3kiO < Activity Description Integrate and Test Software Units and Components,_3kiO

% Task Descriptor integration_and_testing_software_units

< Work Product Descriptor software_integration_test_report

< Role Descriptor aocs_ait

“ Role Descriptor aocs_engineering

% Role Descriptor aocs_sw_architect

% Role Descriptor aocs_sw_vv

< Role Descriptor development_team_leader
+

< Capability Pattern software_design_and_implementation_engineering_process v

UC11: Initial exploration of an intra domain (space) SoPLE
UC3: Initial exploration of an intra domain automotive SiSoPLE, focused on ISO 26262 and SAE J3061
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Product Reuse via CHESS & BVR Tool

s AOCS.bvr (VSpec) 2
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[System description modelled in a paper to be presented at ICRE-2017]
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Management

Reuse Assistant
(Cross/Intra-Domain)

Compliance management (global visio

‘Semantic Standards

Equivalence Mapping Case Line Specification

Process Space

Mapping tables (Core) -
=l

Argumentation about

compliance (P1)
Formalization

Process Model(s)

Compliance checking
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Compliance management (via argumentation)
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Process-based
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‘o software_design_and_implementation_engineering_process 2
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evidence Verfication tool {ut B giont
5] = P e G2: Pondered compliance The G3 Verification technique
Ee Descnbesofwarc Dchaviout; |18 Activity B suppors flecmauetlams)oy || tociatieSysbmatcPaitTipostnat || (C6 Froverytypes | | techigueivame cnecks siny-
B2 Determine design method consistency for real time 20 Activity [ independently verifying st results || naeq 1g be revealed whie perioming |1 to be checked specific property of type {pt}
£ Develop and document manual 22 Activity [T 5 activity {a} are detected I {property
7 Define and document software unit test 24 Activity O ¥ = ‘ = O
B2 Conduct a review of the detailed design 26 Activity [ G2.1: Pondered compi anof) 1 L | GA3: The effects of the fac that
v E3 Coding and Testing of Software Items 28 Phase the systematc fault types :na'_need tobe G2.2: CEprlETEﬂa'y et | the technique is_ _Dounded have
2] = EwE revealed while performing ac vty {a} are evidence for fault coverage been mitigated
v”_> Levlopand Dofument Software,Lnits 2 A[tfvfty detected by {fechniquelame) Complementary hefercgeneous evidence -
2 Test Software Units 31 Activity = = from verification technique {2} s used for [ G6.1 Argument orer -
~ B4 Integration of software 35 Phase ] Lir [} delecingthe faul typss thal cannctbe |7 weiification rationale
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~ B3 Develop Software Integration Test Plan 36 Activity % "%”"‘f" ""e"jdeece:i‘e iy / ; ! U
sysiemalic faull I etecl
Lo Develop Software Integration Test Plan 37 Task Descriptor = fmmmyﬁ"g ac,w),{:} O O | G3a: cw
~ B Integrate and Test Software Units and Components 38 Activity [ J \_* T : Dt ] h‘*CEBQ'TTm Bﬂ;ﬁm
= = = ” temat t omplementary heterogeneous i tary het
L& Integration and Testing Software Units 39 Task Descriptor O = = Systemac faut types. | P ey evidence Complementary heterogerieous

Description | Work Breakdown Structure | Team Allocation | Work Product Usage | Consolidated View

[Pattern introduced in a paper to'be pt
15t EAB Workshop, Trento, September 11, 2017

G: Defect-based argumentation
Detectable systematic faults of type {t}
have been detected via {fechniqueiame)
and mitigated during activity {a}

{dotectableSystematic
FautTypes}

evidence from verification technique
{3} is used for checking activity-
spedific property of type {pt}, when
{pt} is not comprised in

{checkableProperty Types!

evidence from erification technique {w5} is
used for venyifing the par of the system arefact
not comprised in structural coverage of
{techniquelVame}

resented at SAFECOMP-2017]
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Compliance management (via checking)

Process Space Normative Space

Process 1 —
Norm 1

ol lo—.—.Lg —@
An

Commonalifids/variabiifies

Formalization

R AR R N ConmpliEmes ey 'l AR
.—‘ %—_‘;—.‘J’%’—)@ a Common : 11 Common
o o a annotations - I| ; Space
Process line =y [ : Common proofs N
l Annotation K s e 1
- :

Process 2

¢ La] Lo —..— Le

B1 B2

« Formalization

®

[Presented at EuroSPI&ASIA2 2017]

[+ work to be presented at WoSoCER 2017]
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Summary and future work

e First AMASS prototype has been released

e Solutions for the second prototype have
been designed and partially implemented

e Guidelines will be provided

 The second prototype will be evaluated
based on the measurement program

 The third prototype will be designed and
evaluated

A))
Q AMASS



Thank you for your attention!

?
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