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KPIT Industry Focused Solutions
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KPIT = Product Engineering & Enterprise IT

Embedded Software | Product & Engineering Design | IT Platforms & Solutions  

Process modernization using IT  | Cloud & Big Data Analytics | PLM | Digital Transformation |  Infrastructure Management Solutions

Automotive & 

Transportation
Manufacturing Energy & Utilities
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Automotive and Allied Engineering - Snapshot
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Product Engineering to make mobility Smarter, greener, safer & affordable

AUTOSAR & 

In Vehicle 

Networks
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Chassis , Autonomus

and Driver Assistance

Engineering 

Design

Functional Safety 

ISO 26262
Infotainment Instrument Clusters Powertrain Vehicle Diagnostics

Product Engineering Solutions Across

AUTOSAR Suite 

K-SAR
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Solution 

RTE | Basic Software 

Stack | MCAL

ODX Designer | OTX Suite | 

Diagnostic IDE/RTE

BMS
Battery Management Systems

Automotive | Stationary Applications

KIVI
KPIT In Vehicle 

Infotainment Platform Plug In Parallel Hybrid Solution
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The Global Automotive Industry is in a Transformational phaseê.
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We are moving towards the world of Autonomous, Connected, Fuel Efficient, Lightweight vehicles 

with personalized Consumer Experience

Electrification & 

Fuel Efficiency
Electric vehicles to be 35% of global new car sales by 2040

Various Geos offers imperatives and constraints for Electric vehicle adoptions

Connectivity 89% of  new cars sold worldwide will have embedded connectivity  by 2024

Autonomous Driving 10 Million Self-Driving Cars Will Be On The Road By 2020 

Consumer Experience Vehicle customization, ride sharing, personalization, multi modal 

transport considered game changers by Automotive industry



© KPIT Technologies Limited

Future trends imposing technical need of standard compliance and change in 

development workflow
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Increase in Automotive 

Controls System

Complexity

Technical Needs

Functional Safety

Platform strategies

Development Needs

Model based system 

and software 

engineering

Autosar Platform 

approach

Integrated model 

based development 

environment
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V2

V1

KPITõ Feature Development MBD workflow: Focus on ôContinuous Verificationõ

Compliant to ISO26262, ASPICE and Autosar standards

6

2. System 

Requirements

Development/

Modeling

1. Feature 

Requirements

7. MIL/SIL Testing

8. Software Integration

Testing

3.1. RCP

(MIL/PIL/HIL/Real Plant)

4. Executable 

Specification 

Development

System 

Architecture

Architecture 

Guidelines

Model

Development

Modeling 

Guidelines

5. Software 

Architecture Design

6. Auto code Generation

9. HIL Testing /

Plant Model

Development

10. Acceptance Testing/ 

Calibration Tuning

4.1.  MIL

Model Based 

Calibration

3. Concept 

Development

Concept Production

-Rapid Prototyping

Key Differentiators:

-System Engineering

Best Practices 

-Functional Safety Assessments

- Use Case Scenarios

- Requirements Management

- Extensive tool suite experience 

in Rhapsody & Matlab/Simulink

- Leader in AUTOSAR

- Extensive tool suite experience 

Using Real Time Workshop & TargetLink 

auto -coder

- An adaptive & integrated solution for 

Model Based Engineering

- Completely automated verification of 

Matlab models to comply with leading 

industry standards

- Extensive tool suite

experience in 

Industry tools

4/24/2017
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Performed by 

OEM

Functional Safety Lifecycle ðKPIT Involvement
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Item Definition

Hazard Analysis And

Risk Assessment

Functional Safety Concept

Technical Safety Concept

System Architecture

Release for Production

Functional Safety Assessment

Safety Validation

Item Integration & Testing
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KPIT experiences spans across the 

entire Functional Safety Lifecycle

Alignment

KPIT involvement 

Safety verification

Integration testing

Unit testingUnit design & code

Safe Architecture

Safety requirements

Part 3

Part 4

Part 5

Part 6

V
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V
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Part 6 SW development using Model Based workflow
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Clause 9: ISO 26262-6

Unit Testing Requirements
Clause 9: Req -9.4.3 of ISO 26262-6

Unit Testing Methods

Clause 9: Req -9.4.4 of ISO 26262-6

Unit Testcase Generation Methods

Clause 9: Req -9.4.5 of ISO 26262-6

Test Coverage Matrix Methods

Clause 8 of ISO 26262-6

Unit Design & Implementation Requirements

Clause 8: Req-8.4.5 of ISO 26262-6

Unit Design Verification Methods

Software Safety Requirement 

Derivation

ISO26262: Part 6 : REQUIREMENTS & METHODS
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Clause 7 of ISO 26262-6

Architectural Design Requirements

Clause 7: Req-7.4.18 of ISO 26262-6

Architectural Design Verification Methods

Clause 10: ISO 26262-6

Integration Testing Requirements
Clause 10 : Req-10.4.6: of  ISO 

26262-6 Integration Testing 

Methods

ISO 26262-6: Software Safety Requirment Verification 

Requirements

HARA
Safety 

Goal
FSC

TSC HSIC DIA

ASIL Level Assigned 

Software Safety Requirements

Architecture

Design
Functional 

Testing

Integration 

Testing

System Testing

Implementation

Formal Architecture 

Design Tools
1. Design Patterns ( 

sensor ðactuator, 

Diagnostics, Functional 

safety etc.)

2. Component size 

3. Component partition

4. Cohesion and 

Coupling

5. Variant Management

6. Architecture Views and 

Report generation

7. Architecture evaluation 

criteria 

1. Textual requirements validation ð

Executable specification

2. Functional validation ðMIL

1. Functional validation ðMIL

2. Back to back testing ðModel and 

Code (MIL ðSIL)

3. Coverage testing using Auto test 

case generated from Design Verifier.       

Measures for unintended     

functionality

1. Requirements based testing on 

target ðReuse MIL test vector

2. Fault injection testing

3. MIL-SIL-HIL

4. Interfaces validation

5. Memory optimization manual 

analysis
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Motivation & Implications of migrating to AUTOSAR
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Main motivation to migrate from the legacy software is to manage the increasing complexity 

of the increasing electronics and software complexity and at the same time:

Å Improve quality

Å Reduce cost

Å Reduce time to market

Typical challenges when migrating from the legacy software to AUTOSAR

Å Software migration & complexity

Å Variants management

Å Configurator vs. implementer

Å New technologies
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Software migration & complexity
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SW-C SW-CSW-CSW-C

ÁBSW configuration ĄMost services are available in AUTOSAR

ÁProject specific complex drivers and I/O abstraction

ÁBootloader integration

ÁSWC unit testing and Rapid Prototyping

ÁApplication Migration

ÁApplication integration with BSW

ÁBSW License ðdelivered pre-integrated with MCAL

ÁDiagnostics integration and configuration
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Workflow of AUTOSAR Application Migration using MBD

1. System 

Requirement 

Development

2. Feature 

Requirement

4. Architecture & 

Design

3. Software 

Requirement

5. Model 

development

6. Auto code Generation

10. Vehicle testing 

and calibration

9. HIL Testing

8. Software 

Integration and 

testing

7. MIL/SIL Testing

Test Cases For Testing

Å Functional Test Cases

Å Integration Test Cases

Analysis Document

Å Model 

SWC/Runnable

Å Interface/DataType

Atomic SW-C.arxml

AUTOSAR ACG c/.h

Test Report

AUTOSAR I/F

Configuration

.c/.h

Compliance

Rte.exe

BSW Platform & 

RTE Config

Integration & 

Test

Interface Test

Application (SWC.arxml) ECU-Extract/dbc

Communication Matrix

Analysis

Service Component

IoHwAb Component

K-SAR 

AUTOSAR 

Suite

Embedded Coder 

AUTOSAR Block set

AUTOSAR 

Configuration 

Tools

AUTOSAR 

Configurati

on Tools

KPIT Tools
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Round trip approach ðAUTOSAR Compliant Development
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Generate ARXML Generate Code & Preform SIL

Import ARXML & Create Frame ModelCreate AUTOSAR Architecture Update Detail logic

Perform MIL Validation

1

7

6

Merge ARXML

5 4

32
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Automotive Spice ðSoftware Quality Assurance Standard 
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MAN.3 ðProject Management

ENG 1 ðRequirement 

Elicitation

ENG 2 ðSystem 

Requirement Analysis

ENG 3 ðSystem 

Architectural Design

ENG 4 ðSoftware 

Requirement Analysis

ENG 5 ðSoftware 

Design

ENG 6 ðSoftware 

Construction

ENG 7 ðSoftware 

integration test

ENG 8 ðSoftware 

testing

ENG 9 ðSystem 

integration test

ENG 10 ðSystem 

testing

SUP 1 ðQuality 

Assurance

SUP 8 ðConfiguration 

Management

SUP 9 ðProblem 

resolution mgmt

SUP 10 ðChange 

Request management

MAN 5 ðRisk 

Management

Need integrated 

environment

to manage 

requirements
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KPIT approach : Integrated tools environment for ASPICE compliant 

workflow
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Engineering Workflow

Workflow 

Management 

Tool

Test ManagementConfiguration 

Management Tool

Change/Issue 

Management Tool
Data Dictionary

Integrated Infrastructure

Requirements 

Management Tool
Architecture

Modeling Tool

MIL/SIL/HIL  Testing

Tool

Systems and Controls 

Modeling Tool Auto-code Tool

ALM Environment

Systems Controls Software V&V

Build and Release 

Management

Objective:

Å Allows management of  product lifecycle 

development based on PLA principles

Å Allows traceability throughout product 

development lifecycle

Å Allows impact analysis across product lines 

and engineering artifacts

Å Allows management visibility of the whole 

process

Å Enable global collaboration

Å Process and standards compliance (CMMI, 

AutoSpice, SAE, ISO 26262)


