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Drivers to Multi-Core Adoption

• Performance
– More efficient processing power
– Specialized task implementation (uP, DSP, RISC Engi ne)

• Application Partitioning
– Secure applications from non-secure applications

• Operating System Partitioning
– Commercial RTOS for strong determinism (VxWorks)
– Linux for extensibility

• Consolidation of hardware



4
© 2006 Wind River Systems, Inc.

Wind River Multicore Processing Initiative

• Open standards

• Standardized development

– Eclipse

• Choice of run-time solutions

– OS and SW Architecture

• Comprehensive ecosystem

• Technical education

• Worldwide services and 
support
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Multi-Core Configuration Options

• Homogenous Cores
• Single Operating System
• De-Serialization is key to success

– OS
– Applications

• Heterogeneous or Homogeneous 
Cores

• One or More Operating Systems
• OS and Software Linkages

– Software Level
– Hardware Level

Core 1

SMP Linux/VxWorks/other

Core 1Core 2 Core X…

OS 1

Core 1

OS 2

Core 1

OS 3

…

…

The hardware is abstracted away from 
the user, and the SMP operating system 
decides which core to use for each task

The cores and operating systems are 
mapped to specific DSO requirements.  
Complexity can increase dramatically

Symmetric multi-processing
(hardware abstraction)

Asynchronous processing
(hardware optimization)
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Multi-Core Example

High End Line Card

• MPC 8641D for Control 
Plane (ASIC for Data 
Plane)

• Cores operate in SMP or 
AMP mode supported 
by (VxWorks or Wind 
River Linux)

• Cores manage separate 
control plane duties

– Security off-load
– Classification

– Quality of service tasks

Graphic Source:  Freescale Semiconductor, Inc.
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Key Requirements for Multi-core 
Development

• Single Workspace with Multi-Context Awareness and 
Multi-Core Run Control

• Deep Support for Operating System capabilities

• Extendable – Ability to support broad range targets,  
plug-ins, and leading operating systems

• System Level Debugging Capability including Cache 
and Trace support
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One Common Application for All Phases of 
Device Development, Debug, and Test

• Eclipse 3.1 framework

• Full Integrated 
Development 
Environment (IDE)

– Project-based

– Edit

– Compile and build

– Debug

– Run-time analyze

– Test

• Common interface for 
all architectures

Wind River Workbench 2.6.1

Graphical User Interface Host Shell

Eclipse Framework

System Viewer Third-Party CMProject Editor

Build

Compiler

Source 
Analyzer

Debugger

Alternate
Editor

Third-Party
Tool

Data

Memory

Perform

Coverage

VxWorks 
Simulator

VxWorks Linux ThreadX Other OS

Target Agent and On-Chip Debugger Connectivity

Trace

Analysis



9
© 2006 Wind River Systems, Inc.

Multiple Context Debugging
Connect to and debug Multiple processor cores, multi ple processors, multiple 

operating systems simultaneously

Systems 
• Multiple Cores in a  Die
• Multiple CPUs on a board
• Multiple CPU boards in a system
• Kernel Level Debug

Applications
• Multiple Applications
• Multiple Tasks, Threads, Processes
• Multiple Kernels
• Stepping through System Calls

Connections
• TCP/IP
• Serial
• JTAG

Debug Agents
• Kgdb / kernel agents
• User App. agents 
• WDB agent
• JTAG/ICE agents
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Wind River’s On-Chip Debugging Benefits

• ONLY solution that provides

– Single IDE for software-based agent 

development, target simulation, and 
JTAG On-Chip Debugging

– True Eclipse standards framework 

for extensibility with hundreds of 

Eclipse-based tools

– Patent-pending multicore and 

multiprocessing debugging
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Wind River Trace

• High-speed real-time trace buffer (up to 200 MHz)
• Filtered trace
• Modular hardware design
• Graphical User Interface
• Target versatility
• Ability to capture up to one million lines of code
• 200 MHz Trace Speed

Wind River On-Chip Debugging
Workbench On-Chip Debugging

On-Chip Debugging API and Utility

Wind River PROBE

• 100 Mhz JTAG Clock
• USB 1.x and 2.0 Compliant
• Autovoltage
• Bus Powered

Wind River ICE

• 20 Mhz JTAG Clock
• Multicore
• Multisession
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Wind River ICE

• Leading JTAG solution
– Debugging complex 32-bit and 64-bit device 

projects

– Ethernet-to-JTAG/EJTAG/BDM 
connectivity

– Broad Processor and OS support

• Multi-Core and multiprocessing
– Debug multiple devices on 

same scan chain or across a 
different scan chain or board

– Debug up to 8 devices simultaneously

– Share single unit across multiple developers

• High-speed JTAG

• Remote debugging

• Flexible and extendable
– Trace module upgrade

– Wind River Connect

– Add on processor families
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Hardware Design

Multicore and Multiprocessing Debugging

Target Firmware 1

Target Firmware 2

Target Firmware 3

Target Firmware 4

JTAG 
Connection

LAN

Custom Test Application

JT
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G
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or

Different applications can 
have access to the JTAG

Up to 8 cores

JTAG Server

4 3

21
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Workbench Multi-Core Capabilities

• Workbench Debug Engine
– Multi-Context Awareness
– Context Aware Breakpoint 

Support
– Multiple Operating System 

Support

• Target Manager
– Manages Multiple Connections at 

once

• Debug View
– Provides visibility into Multiple 

Target/Process Connections
– Displays Process/Task, Thread, 

and Stack information for each 
process/core

• Cache View
– Multi-core Cache View Support
– Ability to track Cache on a per 

core basis
– Ability to identify Cache 

Coherency issues with Memory

• Flash Programming

• Multi-core Run Control Support
– OCD Command Shell

• System Mode with OCD:
– Hardware Synchronization
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Demo

• SBC8641D VxWorks 6.x AMP Demo

• Wind River ICE Connection with Target Console

• Configure, Connect and Debug both connections from 
one Workspace

• Synchronized Go, Halt, and Breakpoints

• Cross Correlated Breakpoints

• Context associated views 


