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Systems of Systems

-

Smarter energy

Smarter healthcare y.
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Leapfrog Innovation Accelerate Delivery
Manage Complexity

Streamline Compliance Increase Productivity

Ensure Quality Improve Predictability

Barriers: Silos of people,
process, and projects

Geographic Barriers Organizational Barriers Infrastructure Barriers
Poor communication Lack of meaningful collaboration Unreliable access to cross-lifecycle
Time differences. Unable to Process gaps resulting in rework information

leverage 24x7 activity Inflexible tooling integration

© 2012 IBM Corporation



IBM Rational |

Agenda

Introduzione

Normative

Normative come base per il processo di progettazione : IBM Rational

© 2012 IBM Corporation



IBM Software, Rational

Industry Compliance, Standards and Frameworks

» [ndustry Standards

— Avionics/aerospace
+ DO-178B/C | ED-12B (RTCA/EUROCAE)

— Medical
« FDA and IEC 62304

— Functional safety in process industry
« |[EC 61508

— Automotive
* |SO-26262, AUTOSAR, MISRA-C

— Railway systems
+ EN50128 and EN50129

— Nuclear
« |EC 880, IEC 60880, IEC 61513, IEC 62138

* [ndustry Frameworks
— DoDAF 2.0 — Department of Defense Architecture Framework
— MoDAF 1.2 — Ministry of Defense Architecture Framework RTO\
— UPDM 2.0 — Unified Process for DoDAF and MoDAF =)

GROUP

-~ NOIAIGHN =0

DOBIECT MANAGEMENT GROUP
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= Safety Critical — DO-178B/C e

— DO-178B defines detailed guidelines for development of aviation software that performs intended
functions

* The Federal Aviation Authority (FAA) accepts use of DO-178B as a means of certifying software in
avionics

— DO-178B outlines the objectives to be met, the work activities to be performed for each objective,
and the evidence (output documents) to be supplied for each objective (based on criticality level A-E)

— DO-178C was made available in January 2012, and includes new objectives (71 rather than 66 for
Level A), more rigorous traceability and supplementary documents covering Model based
development, tool qualification and formal methods.

u i — _ (T,
Functional Safety — ISO-26262 1SO

— A new functional safety standard \ased in late 2011) used in Electrical/Electronic Automotive
systems. It covers all aspects of the development lifecycle including specification, design,
implementation, integration, verification, validation, and production release.

= Architectures —- AUTOSAR AUTOSAR I

— Aopen and standardized autoriivuve sunwaic Liceuivar icuuunic architecture, created by OEM and
Automotive suppliers. AUTOSAR provides implementation of basic system functions as an industry
wide "Standard Core" solution. The standard includes definition of modular software architecture for
control units, standardization of interfaces and a runtime environment

8 © 2012 IBM Corporation
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Resources from different domain tools need to be linked together

Compliance & Standards standard give advise about:
link, navigation, managing, publishing, etc

| Lifecycle Tool

Tool A

© 2012 IBM Corporation
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Standards often initially increase project costs

Example: DO-178B

Typical Added 60%
[ ] e 0 -
DO-178B 100% Cost
Project
Successful . agded 25% - 40%
DO-178B Cost for Initial
Project Development
Technical « Solid processes

Project without < Experienced
DO-178B Team

Source: Avionics Cetrtification — Vance Hilderman and Tony Baghai
(avionics publications)

10

Common issues

Inadequate formal plans or not following
them

Inadequate level of detail and process for
Requirements

Inadequate or non-automated
Requirements Mgmt and Traceability
Mgmt

Improper Tool Qualification (too much or
too little)

Weak process and checklist management

© 2012 IBM Corporation
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Yesom K SOI#2 RSO3 WSO
Planning Development Cert. Liason
Requirements Design Code Integration
: gg'gc ) gigh Level ﬁrchilfectulre » Source Code -« Test Cases &
eq owleve » Exec, Object Procedures
* SVP * Derived Req Code * Test Results
+ SCMP High Level * Derived Low
+ SQAP Req Level Req

» Standards

Inadequate formal plans or not
following them
Inadequate level of detail and
process for Reqs

# Improper Tool Qual (too

much or too little)

*Excessive code iterations

*Lack of automated testing

Inadequate or non-automated Verification Data, SQA data, SCM data

Reqs Mgmt and Traceability
Mgmt

&] Verification, Configuration Management, Quality Assurance

>

PSAC — Plan for Software Artifacts of Certification
SDP — Software Development Plan

SVP — Software Verification Plan

SCMP — Software Configuration Management Plan
SQAP — Software Quality Assurance Plan

? Neglecting “Independence” &
QA Empowerment (“Boss”)

* Weak process and checklist management

1
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Process Management and Enactment:
Leverage Compliance & Standards

= Pre-defined methods and mappings to industry standards and regulations compliance
= Unify process management and enactment with integrated process, methods and tools
Increase productivity and turn “know-how” into competitive advantage

= Improve quality and predictability by
leveraging proven practices and

patterns of success

= Quickly and easily compose right-
sized project/team processes and
deploy process, methods and tools

to project

I (® systems Engineering I3 | () Activity - Systems & Software Engineer.

[0 Method Composer

L& F o
Systems Delvery

Elekorate Dratt System Requiments Snecmwﬂwn
= & Dctled se.Case Resrenerts snals
= 'Buld and Valdate Lse Cast
" vontestura Ameyes - Koy Syetem Functons
= 0 Architectural Anslysis - Operation Based
= [ Trade Stusly - Weighted Objectives ethod
Architectur Design - Operation Based
Architectural Design - Uss-Case Bassd
Joint Realztion
= SE Litecyele
+ B SE Overview
= #LSE - Use-case focused
) B SE - Oparation focused
= S SE Workflows
‘% Detailet Uss-Gase Resiremerts Analysis
" Elaborate System Reguirements Specification
£ “$$Buld and Valist Lse Cases [Activy Driven]
“SBild an Valdste Use Cases [Stenario Driver]

View | Dissussion  Edi New  History

)

Search this Site:

SE Fractioes - Itracuction

SE Practices - Introduction

Home  Manage

B A sherl description of the Systems Engineering practices.

= Main Des:

Introduction

The new system engineering practicss reflect the vast

by the B Rational

pracese guidsnce covers an erea starting from stakeholder nesds and finishing with & hand-off o the systems development groups of the System Architecture baselne. These practices could be e
in differert ways and could plsy &5 patt of different types f Ifecyces. One example is the radtional ¥ Iesyele shown below where the SE practices are part of the frant-end domsin (see red srraw).

System Changes

Systems

-
seskenatder [ =)
Requirements

gineering g
" Build and Validate Use Cases [State Driven] Practices \
= ‘& Architectural Analysis - Key Systems Functions System
7 ‘4 Architectural Analysis - Operation Based Seanarios (Conops) Valldation
H H & Architectural Trace Study Raquirsmants L System
= Surface process guidance in-contex
System Funetional EERE o
1] ] . . - ‘& Joirt Realization - Use-Case hased
directly within practitioner tools to e
Stakeholder Needs " lan (Sub-)System
e o Design Synthesis pamm——1 s

speed on-boarding, process

adoption

it Realization - Operstion based

Stakeholder Recuiremerts Specification
Systems Requiraments Specification
£ Reguirements Engincer

% Requiremerts Specification

& Stakeholder Reguirement

System Rerirements Specificetion
%1 [2System Wide Recuirements.

¥ [ System Use Case

#1 [ System Use-Cass Diagram

1 [ System Use-Case Priorty List

% intertace Control Document

Procedure

s
Analysis & Design

[+— Model / Requirsments Repository

SW Implementation

Integration & Test

Integration & Test

how the new Systems ftinan

Disciptines Feepton

Esboraton constructon

Transtin

@ Business Modeling

framewark is shown below.

number of differ
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Turn Compliance & Standards into your competitive advantage

Manage

Lead .
complexity

innovation

IBM Rational Solution
for Systems and Software Engineering

Embedded Software

Systems Engineering
Engineering

Architecture,
Design and
Development

Visualize,
Requirements Analyze, and Quality
Organize
Configuration
Management

Be ces

Open Lifecycle Integration

-

Specify, design, implement and validate complex products and the software that powers
them with an integrated set of tools, practices, and services.

14 © 2012 IBM Corporation
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IBM Rational Automotive industry solutions:
functional safety 1SO-26262
AUTOSAR

Updated 1SO26262 best practices, aligned with the
released version of 1ISO26262.

Expanded 1SO26262 practice content covering
testing/validation and real-time dynamic analysis
support with IBM Business Partner INCHRON

Updated Rational Team Concert 4.0 process and worl
item templates for ISO-26262 to allow designers, QA
groups to properly manage the project

Out of the box tool templates for DOORS and
Rhapsody to ease customer adoption of solution.

Out of the box custom ISO-26626 view in RELM

Open Lifecycle Integration

Process customization guide to help end users adopt N
our industry practices within their environment.

* Rhapsody Kit for ISO 26262 and IEC 61508 including “TUV fit for purpose certificate” to meet ISO-26262 tool
qualification criteria

* Rhapsody AUTOSAR framework

15 © 2012 IBM Corporation
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1ISO 26262 RTC and RMC

= Supports all core processes and work products defined in the standard
» Process template implemented in Rational Team Concert
» Guidance and practices implemented in Rational Method Composer

Work items,
products and

fl derived . .
15026262 Standard froﬁqwlssoeg\éz& Process template with work items

-
3 ___——'
Ehan %

Workitems linked to process guidance

—
\
Guideling Web based ISO 26262 guidelines g
= reference and MBSE practices Rational Method Composer
— ISO 26262 m———

© 2012 IBM Corp1r6'on
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Meetlng objectlves outlined in standards: Traceability

Filz Edit Wems Inset Link Arabmic Table Took  Dwcusseoms  User Publsl BOM Chonge Manzgement  Help

Requirements trace
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Rhapsody Kit for ISO 26262 and IEC 61508

= Qverview Doc: describes the contents of the

Rhapsody kit

= Rhapsody Reference workflow : provides an

exemplary workflow for modelling, code
generation and verification in safety critical

= Rhapsody TestConductor Add On Workflow:

describes testing activities and objectives

= Rhapsody TestConductor Safety Manual:

provides additional information for using
TestConductor in safety related applications

= TUV SUD Certificate for Rhapsody

TestConductor Add On

= TUV SUD Report on Certificate for ISO

26262 and IEC 61508

= Rhapsody TestConductor Add On Validation

Suite: separately available test suite for
Rhapsody TestConductor to help in

qualification efforts

» Certification kits for the SXF (C++) and

18 SMXF (C) frameworks

# CERTIFICAT

RTIFICADO

EI® ¢ CEPTHUOMKAT ¢ CE

+ CERTIFICATE & ZEiE

ZERTIFIKAT

f Certificate: International Business Machines Corp.

uuuuuu

© 2012 IBM Corporation
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Leverage the Linked Data concepts of Web Technology

The Web has proven to be the most scalable, open, and flexible integration
technology

Requirement http://acme.com/MechanicalPart

abou%@@n\ about /Q\
—~ VR ahnnit

requirements  tests documents Parts  models EDA project plans

© 2012 IBM Corporation
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Rational Engineering Lifecycle Manager
Extending the Rational solution for systems and software engineering

Rational Engineering Lifecycle Manager

« Uses a Linked Data approach that

(RELM)
enables p ~ ~
w3 \/icilil Visualize Analyze Organize
Visibility — across many sources of data Cross Domain Query, Product and
. . . . . Navigator/ Reporting, and Syst
Organization — information in context Explorer Impact Analysis Definition
Analysis - answer questions using that = [ j@/%
contextualized information =& =T
» Allows stakeholders to: Linked Lifecycle Data
* manage growing complexity
(—._-" = J-lTTFIREST ST Lr—)"'

 derive knowledge from the available
data
* make timely and correct engineering
N

20 © 2012 IBM Corporation
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RELM: Organize and Structure Engineering Data

M & Adaptive Cruise Gontrol

=  Allocate development lifecycle

T e = e resources to definitions of products,
= systems, sub-systems, capabilities and
components
C= = Define and compare versions and
So - i ~ variants of products, systems, sub-

e systems, capabilities and components

Properties
5—31; ~ = Specify re-use of artifacts across
S *__.:_.-._-;.»Links

products, systems, sub-systems,

DOORS- _ ' capabilities and components

Rnapsody oW = Provides a context for visualization and
analysis (e.g. queries, reports, impact
and coverage analysis)

ﬁ.rtifacts.- -

~

A shared facility to define hierarchies of products,
systems, sub-systems, capabilities and components
that reflect these dimensions in the underlying
engineering artifacts

© 2012 IBM Corporation
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RELM: Views on ISO 26262 information

RELM views are a specialized way of “cc system status(150-26262 view)
viewing information pertaining to the . 100%
StakehOIder 3. Concept

w305 Hem w405 Initiation of
CraAfinition P

4
roduct dewvelopment

4. Product development: System level

= 411 Release for

production

7. Production

- =708
Froduction

This RELM example shows the BT e —

the zafety lifecycle ofthe

= 410 Fun ctional
zafety assessmen t

project completion view of an ISO

L. " 307 Hazard analysis

and risk assesmet

» ¥ 508 Functional
safety concept

26262 project, it addresses the
concerns of the Project Manager and
the Safety Manager.

RELM supports creating new views
or customize predefined views

5. Hardware level

= 508 Initiation of

product dewvelopment

= 409 Safety
walidation

> =408 tem

integration and test

6. Software level

= & 05 Initistion of

product dewelopment

» = 506 Specification
ofhardware safetyr

» = 606 Specifieation
of software safetyr

> = 507 Hardware
iEn

de sig
=

» =0 608 Software unit
desien

and implement

‘ I—. :?czi_toesc't-ila::ﬁ;:ric
Example User Story

“So that | can more easily achieve, maintain
and monitor compliance to ISO26262, as a
Safety Manager | need a view that shows
me the different process tasks, their status
and related tasks”

22

> = 609 Software unit
testing

(
» = 7.05 Dperation
service (maintenance

ISO-26262 Project completion view in RELM
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IBM Rational solution for systems and software engineering

Specify, design, implement and validate complex products and the software that

f)e

powers them with an integrated systems lifecycle management solution

Achieve greater value from lifecycle traceability with
guidance on new ways to view and query linked data.

“Improve cross lifecycle reporting with new tool
mentors and templates for document generation.

=Make informed decisions on emerging issues with
new lifecycle metrics.

*Apply requirements driven quality management with
greater efficiency using new tool mentors.

=Adopt an easier route towards compliance with
enhanced support for functional safety standards

THE FOUNDATION

 IBM Solution for Systems and Software Engineering
— IBM Rational Method Composer
— Engineering Lifecycle Manager
— IBM Rational DOORS
— IBM Rational Quality Manager
— IBM Rational Team Concert
v IBM Rational Rhapsody v8.0 with Design Manager v4.0

IBM Rational Solution
for Systems and Software Engineering

Architecture,
Design and
Development

Visual

Requirements Analyze, and Quality
Organize

Planning, Change/
Configuration
Management

Best Practices and Services

Open Lifecycle Integration

“Our ability to maximize the breadth of the IBM software

let us provide NASA with demand-based statistics
while maintaining control of the costs.”

- Joseph Dress, Requirements Management,
Constellation Software Engineering, Corporation
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