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Smarter healthcare Smarter energy 

Products of all types are becoming more 

instrumented, interconnected and intelligent 

Systems of Systems 
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Imperatives in developing smarter products and systems 

 

 

 

Manage Complexity  

Streamline Compliance Increase Productivity  

Ensure Quality  

Accelerate Delivery  Leapfrog Innovation  

Improve Predictability 

Organizational Barriers Geographic Barriers 

 Poor communication  

 Time differences. Unable to 

leverage 24x7 activity 

Barriers: Silos of people, 
process, and projects 

Infrastructure Barriers 

 Lack of meaningful collaboration  

 Process gaps resulting in rework 

 Unreliable access to cross-lifecycle 

information  

 Inflexible tooling integration 
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Industry Compliance, Standards and Frameworks 

 Industry Standards 

– Avionics/aerospace 

• DO-178B/C / ED-12B (RTCA/EUROCAE) 

– Medical 

• FDA and IEC 62304 

– Functional safety in process industry 

• IEC 61508 

– Automotive  

• ISO-26262, AUTOSAR, MISRA-C 

– Railway systems 

• EN50128 and EN50129 

– Nuclear 

• IEC 880, IEC 60880, IEC 61513, IEC 62138 

 

 

 Industry Frameworks 

– DoDAF 2.0 – Department of Defense Architecture Framework 

– MoDAF 1.2 – Ministry of Defense Architecture Framework 

– UPDM 2.0 – Unified Process for DoDAF and MoDAF 
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Industry Compliance, Standards and Frameworks 

 Safety Critical – DO-178B/C 

– 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. 

 

 Functional Safety – ISO-26262 

– A new functional safety standard (released 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 

– A open and standardized automotive software Electrical/Electronic 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 
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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 
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Standards often initially increase project costs  
Example: DO-178B 

+25-

40% 

+60 – 

100% 

Source: Avionics Certification – Vance Hilderman and Tony Baghai 

(avionics publications) 

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 
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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 
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Common Issues arising from adopting Standards.  
Example: DO-178B 

Planning Development 

• PSAC 

• SDP 

• SVP 

• SCMP 

• SQAP 

• Standards 

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 

Requirements 

Verification Data, SQA data, SCM data 

Verification, Configuration Management, Quality Assurance 

Design Code Integration 

SOI#1 SOI#2 SOI#3 SOI#4 

• High Level 

Req 

• Derived 

High Level 

Req 

• Architecture 

• Low Level 

Req 

• Derived Low 

Level Req 

• Source Code 

• Exec, Object 

Code 

• Test Cases & 

Procedures 

• Test Results 

Cert. Liason 

Inadequate formal plans or not 

following them 

Inadequate level of detail and 

process for Reqs 

Inadequate or non-automated 

Reqs Mgmt and Traceability 

Mgmt 

Excessive code iterations 

Lack of automated testing 

Improper Tool Qual (too 

much or too little) 

Neglecting “Independence” &  

QA Empowerment (“Boss”) 

Weak process and checklist management 
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Process Management and Enactment: 
Leverage Compliance & Standards 

 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 

 Surface process guidance in-context 

directly within practitioner tools to 

speed on-boarding, process 

adoption  

 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 
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Turn Compliance & Standards into your competitive advantage  
 

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

them with an integrated set of tools, practices, and services. 

IBM Rational Solution  

for Systems and Software Engineering 

Open Lifecycle Integration 

Best Practices and Services 

Architecture, 

Design and 

Development  

Quality  Requirements 

Planning, Change/ 

Configuration 

Management 

Visualize, 

Analyze, and 

Organize 

14 

Systems Engineering Embedded Software  

Engineering 

Lead
innovation

Lead
innovation

Manage 
complexity

Manage 
complexity
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IBM Rational Automotive industry solutions: 
functional safety ISO-26262 
AUTOSAR 
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Open Lifecycle Integration 

• Updated ISO26262 best practices, aligned with the 

released version of ISO26262.  

• Expanded ISO26262 practice content covering 

testing/validation and real-time dynamic analysis 

support with IBM Business Partner INCHRON 

• Updated Rational Team Concert 4.0 process and work 

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 

• Process customization guide to help end users adopt 

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 
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 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 

 

Process template with work items 
  

Web based ISO 26262 guidelines  

and MBSE practices 

ISO 26262 RTC and RMC 

ISO26262 Standard 

Rational Team Concert 

Rational Method Composer 

Guidelines 

reference 

ISO 26262 

ISO26262 Work products Work items, 

products and 

flows derived 

from ISO 26262 

Workitems linked to process guidance 
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Meeting objectives outlined in standards: Traceability 



© 2012 IBM Corporation 

IBM Software, Rational    

18  

Rhapsody Kit for ISO 26262 and IEC 61508 
 

 Overview 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 

 TÜV SÜD Certificate for Rhapsody 
TestConductor Add On 

 TÜV SÜD 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 
SMXF (C) frameworks 
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http://acme.com/MechanicalPart http://acme.com/Requirement 

about 

about 

about about 

HTTP/REST 

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

Leverage the Linked Data concepts of Web Technology 

requirements tests EDA project plans documents parts models 

http://acme.com/
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Rational Engineering Lifecycle Manager 

(RELM) 

 

 Rational Engineering Lifecycle Manager 
Extending the Rational solution for systems and software engineering 

20 

Open Lifecycle Integration 

Visualize Analyze Organize 

Cross Domain 
Navigator / 
Explorer 

Query, 
Reporting, and  
Impact Analysis 

Product and 
System 

Definition 

Linked Lifecycle Data 

• Uses a Linked Data approach that 

enables 

Visibility – across many sources of data 

Organization – information in context 

Analysis - answer questions using that 

contextualized information 

 

• Allows stakeholders to: 

• manage growing complexity 

• derive knowledge from the available 

data 

• make timely and correct engineering 

and business decisions 
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RELM: Organize and Structure Engineering Data 

 Allocate development lifecycle 
resources to definitions of products, 
systems, sub-systems, capabilities and 
components 
 

 Define and compare versions and 
variants of products, systems, sub-
systems, capabilities and components 
 

 Specify re-use of artifacts across 
products, systems, sub-systems, 
capabilities and components 
 

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

A shared facility to define hierarchies of products, 
systems, sub-systems, capabilities and components 
that reflect these dimensions in the underlying 
engineering artifacts 
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RELM: Views on ISO 26262 information 

ISO-26262 Project completion view in RELM 

 RELM views are a specialized way of 

viewing information pertaining to the 

stakeholder  

 This RELM example shows the 

project completion view of an ISO 

26262 project, it addresses the 

concerns of the Project Manager and 

the Safety Manager. 

 RELM supports creating new views 

or customize predefined views 
 
 
 
 

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

IBM Rational solution for systems and software engineering  
 

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 

• 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 

– IBM Rational Rhapsody v8.0 with Design Manager v4.0 

“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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Lifecycle 

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

powers them with an integrated systems lifecycle management solution 
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IBM Rational Solution for systems and software engineering 
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