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Context and Motivation

Different hazards?
Different classification?
->different product/process/assurance case 5
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..fowards a solution

Representation of a set of processes
Representation of a set of assurance cases
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Representation of a set of Product

B. Gallina. 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, ltaly, 15-18 May 19, 2015
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Background
— EPF Composer
— CHESS Toolset
— BVR Tool

Managing process/product variability
lllustrative Example

Future Work



EPF Composer

Eclipse Process Framework (EPF) Composer! provides an extensible

framework and tooling for authoring, configuring and publishing processes
mapping_requirements
Method Architecture (UMA) metamodel E
~ = Content Packages
& Systems  Process  Engineering
= integration_and_testing_software_units

-

=i Library &3 Al S =
EPF Composer is based on the Unified ol
i Feeria
that supports major parts of the Software =\ design_of software.iters
~ = integration
~ [ Tasks
metamOdel (SPEM) 202 = develop_software_integration

~ [ Work Products
=] software_integration_test_plan
5] software_integration_test_report

L@ Guidance
~ L= Standard Categories

li2| Disciplines

(#2 Domains

[z2 Work Product Kinds

C&S Role Sets

s Tools

L= Custom Categories
~ Lo Processes

' http://www.eclipse.org/epf/ S AP Y S
v &l Delivery Processes
2 http//WWWOfT]gOrg/SpeC/SPEM/ZO/ £ attitude_and_orbit_control_system
~ L Configurations

5-| satellite_attitude_and_orbit_control
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CHESS Toolset

Open-source tooset implementing the CHESS methodology

$% CHESS

Composition with Guarantees for High-integrity
Embedded Software Components Assembly

«Components

2JSSTHCompositeComp
[ + AG: AttitudeGuidancelmpl [1] | . + AC: AttitudeControlimpl [1]
I: GroundCommand _L_GroundCommand DesiredAttitude
DesiredAttitude
I &+ SSSC: SunSensorSignalConditioningimpl (1] | SpacecraftAttitude DmentinControl
[: SunSensor SunSensor + SSMMMH: SS/MMMeasurementHandlingimpl [1] I 5 + TCD: ThusterCommandDistributionimpl [1] ]
1 E:J SunSensorMeasurements SunSensorMeasurements M;mentum‘(ontrol ] Thrusters

I;‘ + MMSC: MagnetometerSignalConditioningimpl I1}| Am(mcommandsd] E]
E Magnetometer i Magnetometer Mag M AttitudeEstimation
MagnetometerMeas | = + AEF: AttitudeEstimationFilterimpl [1]

[ £ + GSC: GyroSignalConditioningimpl [1] AttitudeEstimation

Gyro Gyro
yroM s GyroM SpacecraftAttitude

AMASS, Deliverable D6.3, link:
https://www.amass-ecsel.eu/sites/amass.drupal.pulsartecnalia.com/files/documents/
D6.3_Design-of-the-AMASS-tools-and-methods-for-cross-intra-domain-reuse-%28b%29_AMASS_Final.pdf 6
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BVR Tool

The Base Variability Resolution (BVR) Tool is an implementation of the
Common Variability Language (CVL) standard tailored for the necessities
of the VARIESS project. It enables:

— Feature Modeling/abstract representation (VSpec)
— Feature inclusion/exclusion (Resolution model)

— Abstract representation and concrete representation binding (Realization
model)

Resolution Models
(Editor)
Variability Model
(VSpec Editor)

Realization Model
Base Model (UMA- - l(zl?:il?tl:)r) o
Compliant Editor)

3 http://www.varies.eu

Substitutions

“ Resolved
Models

Execute Fragment
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Variability management at process level

-lllustrative Example-

e e icadine — =5 & runtime-chessdevel2 - Resource - Eclipse Platform = a X
Presentation Name Index Predecessors Model Info Type Planned Repeatable Multiple Occurrences Ongoing Event-Driven Optional File Edit Navigate Search Project Run Processlines CHESS Window Help
v & Software Design and Implementation Engineering Process 0 Capability Pattern [m] [m] [m] [m] [m] i loloste Fge ) i © Seamless Integration between EPF Composer and BVR Tool |
v £ Design of software items 1 Phase O O {m] [m] [m} | | B
> B3 Detailed the design of each software component 2 Activity [m] [m] a [m] = I
2 Develop and Document software interfaces 6 Activity O (] [m] (] m] [ Project Explorer 22| = % =) Seamless Integration between EPF Composer and BVR Tool m} X
> B s e ; ¥
:; Prodyce the detail l?ieslgh model 8 ACllv!ty [m] [ a [m] =] « & Exportlib1584d80892c ) ) . .
3 Detail software design method 10 A;tys oftﬂa r% p rocgss mdetl ed ) > & compliance_modeling The Wizard Performs Two Tasks: (i) Copies a Method Library; and |’
> B2 Detail Design of real-time software 12 ctidity o Gt (i) Resolves Problems with the XMI Files
> B2 Describe Software Behaviour 18 Activity = [ (] [m] 9 : 5 g
> B3 Determine design method consistency for real time 20 Activity I & E F C o p OS r [m] a (55-8-51-40('“&‘6{(& Specify a path containing a method library
> B3 Develop and document manual 22 Activity O O [ O ] css-e-st40c_mappings
> B3 Define and document software unit test 24 Activity [m} O (] [m} ] css-e-st40c_standard v| HorEn
> B8 Conduct a review of the detailed design 26 Activity O [m] {m] O (] rror_free_models =
~ £ Coding and Testing of Software Items 28 Phase [m] [m] o [m] o = compliance_modeling T h e a c h I eve m e nt of e rro r
23 Devdop and Document Software Units 29 Activity [m] [m] [m] [m] O > & configurations
R space]Engineering.bvr (Vspec) 2 S8 de f ree m od e | S
|5P“e—5" IR Space software_engineering.bvr (VSpec) IR Space_software_engineering.bvr (Resolution) 52 g
.
Backward propagation of Gl Crsy 8 iy il
- : E ;
Descrif co nfl g u re d m o d e I S [Sate\Iite_amtude_and_nrb\t_cuntro\ = true] New
Rename
Software_design_and_implementation_engineering_process / \ — (i
55 Remove
[ Software_design_and_implementation_engineering_process = true) Criticality = true (+) SUITP = true -
/R — ! [_] Validate Message X
Calculate Covarege >
l (;)5 geﬂgn-af-sm”a'e-"e"'s I (+) Coding_and_testing | Integratior \ ‘BMR Res o I r g 7.9
x eering bvr (VS RS engineeri R Space_software_engineering.bvr (Realization) 2 @ modelxmi ©2
(*) Design_of SO . ouon pats sndings « B platform/resource/ExportLib1584d80892c/error_free_models/process_life A
o e = + Resource Manager _gJpAQ6clEeakd6ALz2_lw
D implies (Test_plan Develop_software_integration_test_plan N R T T Replacement Null v 4 Process Component software_design_and_implementation_engineering
anditice acxon_and I — “54, 1,,‘ - — Software_units_and_component_integrat... 4 Method Element Property pkg_loadCheck
o= T 9 = “ Method Element Property me_edited
+ Process Package Design of software items
BVR VS it s
S rent v 4 Process Package Integration
(C and Tesc_plan) — v 4 Process Package software_integration_test_plan_development
((:“ozres;c x;:fal;)es eoties m;: surTe_Ke) :I’se:‘_ . . . + :c!li(vl;y sufu:are_ifr:l;gvaﬁctn_les;_pla:;;evletopmenl
| o e 4 Task Descriptor software_integration_test_plan
I s i BVR Realization [editor ok Dt
* Role Descriptor aocs_engineering v
< Role Descriptor aocs_sw_architect
<  Role Descriptor aocs_sw_w >

Create Placement

Create Replacement

Create Placement (Containmentiess)
Create Replacement (Containmentless)
Clear Selection

+ Role Descriptor development_team_leader
+ Work Product Descriptor software_integration_test_plan

~ 4 Process Package software_units and_software_component int
4 Activity software_units_and_software_component_integrati
+ Task Descriptor software_integration_test_report

v _+ Role Descriptor aocs ait

< B

M. A. Javed and B. Gallina. Safety-oriented Process Line Engineering via Seamless Integration between EPF Composer and BVR Tool.
In 22nd International Systems and Software Product Line Conference (SPLC), Sept 10-14, Gothenburg, Sweden, ACM Digital Library,

DOI: 10.1145/3236405.3236406, 2018.
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Variant Management and Change Impact Analysis

Process Modelling in > Import Method Library and
—) EPF Composer \I/ Resolve Problems in Files

-
Product Design in Process and Product A1 Cross-Cutting Constraints for

E
CHESS Toolset Variability Model(s) Change Impact Analysis

\ v
l Joining of Variability l
Resolutions

y

Execution of Realization
Fragments

v

Back-Propagation of Tailored
Models
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8 Software_development_processbr (VSpec) 1

EEPy

It Product_designbvr (VSpec)
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CHESSTool
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(+) Semsors | | Seftware_functonal_modues
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(
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implies Ada code genscaticn

Gbject_orienced design
implies CHESSTool

|

Funcctonal_design
impiies Semulink
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R Software_development_processbwr (Resolution) © =0
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(Payload and Platfors)
implies Attitude

[t Product_designbvr (Resolution)

Sun Sensors - Reaction Wheels (SSRW) Star Tracker - Thrusters (STTH) Stor Tracker ~ Reacton Wheels (STRW)

Imw-w-ev = true

<

uments_and_srchiecture_engmeering_srocess = true ) ((Scftmare_design_and_mplementation_egneenng_process = rue

(_mum: jtems = true ) ( Coding_and_testng = true ) ((integrmtion

-lru' ((Sotware_sotai_sasign_metnos = rua | ((Detntad_design ot real tme_softwars = trus ) Unizatien_ct_ssscrieen tacheiques.for_tha

r»-sjﬂl

el e e R |
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L]

1R Pr ct_de e Pro b vr ution, IR Product_design.bvr (Realization) 2 &] Attitude and Orbit Control Subsystem.um| 2
Variation points Bindings v < <CHESS>> <Model> model A
Variation points VSpec xied Fragment B3« <Requnen-1ean|ew> > <Package> modelRe«l;ulremmtVIew

: Hardware (sensor’ Sun_sensor_hardware Replacement [NULL B <<SystemView>> <Package> modelSystemView

: Hardware (sensor) Magnetometer_hardware Replacement |Star_tracker_signal_conditioning _ - 3 <<ComponentView> > <Package> modelComponentView

Hardware (g_e}nisgrrli Star_tracker_hardware Replacement |Sun_sensor_magnetometer_signal_conditioning E2 <<DeploymentView> > <Package> modelDeploymentView

'S: Signal_conditioning Sun_sensor p Star_tracler_n t_handling

: Signal_ i Placement Sun_sensor B3 <<AnalysisView> > <Package> modelAnalysisView v

: Signal_conditioning Star_tracker Placement < >

: Signal_ joning __|[Reaction_wheel Placement Star_tracker

: Measurement_handling Pun_sensor_or_ _handling |Placement Sun_sensor_signal_conditioning @ modelxmi 2

: Measurement_handling [Star_tracker_ nt_handling Placement g _signal_conditioning

: Estimation Angular_t _estimation Placement Star_tracker_signal_conditioning v <4 Process Package Software Detail Design Method A

: Guidance
+ Control

Momentum_management_guidance
Momentum_management_control

: Command _distribution

Reaction wheel command distribution

: Hardware (actuator’
: Design_metho

: Pointing

: Payload

Reaction_wheels_hardware

Placement
Placement

Placement Reaction_wheel_signal_conditioning
Placement Sun_sensor_magnetometer_measurement_handling

Star_tracker_measurement_handling
/Angular_momentum_estimation

Functional 3e5|gn
/Absolute_pointing

Proteman_ofrghe_pqylnad

Placement
Placement

Momentum_management_guidance
Momentum_management_control |

Placement

: Code_generation

/Ada_code_g

Placement

acement
Placement

Reaction_wheel_command_distribution
Reaction_wheels

Solute_pointin:

Sgnsiﬁv@_pnglysis
Code_generation

Placement
I

4 Activity Software Detail Design Method

+ Task Descriptor Object Oriented Design

4 Work Product Descriptor software_design_method
+ Role Descriptor AOCS Designer

¢ Role Descriptor AOCS Engineer

4+ Role Descriptor Development Team Leader

| >+ Task Descriptor Functional Design |

< Process Package Detailed Design of Real-Time Software

v

10
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Current implementation

(¢ Edit my account

Home  Resources Community  About News More~ _

OpenCert / Downloads

Downloads

Current prototype

e OpenCert CHESS client - AMASS P2 prototype version for Windows (64 Bit) - Zip-archive
e Read the documentation

11


https://polarsys.org/opencert/downloads/
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Conclusion and Future Work

The seamless integration between:
— EPF Composer and BVR Tool
— CHESS Toolset and BVR Tool
— OpenCert-Assurance Case Editor and BVR Tool
has been achieved

- we can support variability management along three dimensions: process,
product and assurance case

Perform extensive validation embracing various product artifacts

12
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Quality assurance - Certification of safety-
critical (software) systems

O 7.5 credits  :ll Second cycle (AIN) & Main area: Computer Science

& School of Innovation, Design and Engineering  # Course code: DVA467

The aim of this course is to give students insight about certification and about what it means
to certify/self-assess safety- critical systems with focus on software system and to create a

safety case, including a multi-concern perspective when needed and reuse opportunities,
when appropriate.

This is a course at advanced level for those with University credits and work experience. It
is developed to suit professionals who need to be able to combine work and studies.
Further information about the course at: http://www.promptedu.se

Read all about how to apply here: http://www.promptedu.se/faq/

v Spring semester 2019, Ortsoberoende, week 9 - 23

@ 25%, mixed @ Location: Online [7] week9-23 ™ Language of instruction: English
@, Apply code: MDH-14021

Application

Application is opened one month before the last closing day for enrolments.

Apply here


https://www.mdh.se/utbildning/kurser?kod=DVA467&l=en_UK

