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Competition Driving Technology Changes

ÁBusiness consolidation and competition driving need for 

technology migration in a rapid but controlled fashion to the 

following:

ÅCarrier Grade Linux (access to more software technology)

ÅCOTS hardware, SAF flexibility, (R&D cost avoidance, flexibility)

ÅMulticore and Virtualization architectures

- (cost, performance, and footprint)

ÁNeed to leverage over 1 billion lines of valuable telecom 

software assets



Multicore Processing ïA Logical 

Move for Next Generation Networking 

63%12%

9%

5%
4%

3% 2%2%

Telecom/

DatacomMobile/

Wireless

Mil/Aero

Auto

Infotainment

Medical

Consumer
Industrial Other

Venture Development Corporation

2009 Multicore CPUs Used, Vertical Market (us$ spend)

Å Increased Processing 

Power

Å Smaller Footprint with 

Better Efficiency

Å Greater flexibility
ï packet processing, control 

functions, and operating 

system all running on the same 

device



Multicore Enables Complex Solutions

ÅSingle OS

ÅLoad balances across cores -

even at rapidly changing 

loads

ÅCan approach a linear 

increase in speed when more 

cores are added

ÅApplication need not be 

written for particular number 

of cores

ÅSeparate OS for each 

processor

ÅTypically higher OS 

performance than SMP, 

benefit depends on OS 

usage

ÅOne OS could continue 

running when another 

is down

ÅProtection between 

operating systems 

isolates faults 

ÅMore scalable than SMP

CORECORE CORE

Virtual 

Board

Virtual

Board

Virtual

Board

CORECORE

Virtual Board

SMP OS (CGL) CGL RTOS

Virtual Board

AMP OS

SMP                            AMP             Virtualization         Bare

App

App

App

App

App

App

App

App

App

ÅCan run two or more OS 

on one core

ÅBetter core utilization 

per OS

ÅOne operating system 

could be provided with 

real-time response 

through priority 

scheduling

ÅRapid load balancing 

between operating 

systems

ÅUsually used 

together with an 

AMP/SMP OS 

configuration

ÅProvides very high 

performance

ÅScales well with a 

highly parallel 

application

App

App



The Virtualization and Multicore 

Continuum
Both CPU virtualization and multicore enable multi-OS.

A supervised system with a hypervisor can additionally:

1. Virtualize, manage, and supervise CPU cores, memory, or devices

2. Provide system protection from OS-level fault propagation
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Virtualization: Enterprise vs. Device 

Space

ÁEnterprise Market
ÅVirtualization is a technology to consolidate 

servers to save on hardware, maintenance, and 
energy costs

ÁDevice Market
ÅProblems are more varied and complex

ÅTools become more complex

ÅIt's not clear what the right solution is for a given 
application



Key Virtualization Problems

Business Goal Business 

Challenge

Description

Migration / 

Evolution

Time to Market & 

Risk

Legacy code on existing OS must run 

alongside new applications written for a 

newer or different OS

Complex 

System

Cost Need both RTOS and GPOS on the same 

board

System 

Consolidation

Cost consolidation of hardware

Demanding 

Application

Cost overhead too high, increase performance by 

running on ñbare metalò 

Code reuse, 

portability

Time to Market / 

Cost

Lack of isolation from hardware causes 

portability and scalability problems

Complex, 

Connected 

System

Quality/Reliability Poor reliability and/or availability for very 

large applications improved by 

separation/isolation 



Virtualization Use Cases 
Á Costs ïCap Ex

Å Convergence of different products into one hardware platform

Å Hardware consolidation: two boards become one

Á Legacy Application Support and Migration

Å Coexistence of dual OS on single-core or multicore devices

Å Migration of applications from one OS to Platform for Network 
Equipment  (Temporary Bridge)

Å Legacy code runs complete with legacy OS, concurrently with 
new applications on new OS (Perpetual Bridge)

Á Performance and Security

Å Scaling of legacy O/S on Multi-Core 

Å Large application reliability increased by using separation

Á Software Upgrades

Å E.g. VxWorks to VxWorks, Linux to Linux



Existing Software

Assets 

(Para) Virtualization, Security and Messaging

Multi-Core/Single Core Hardware

Carrier Grade Linux

Development and Configuration Environment

New In-House 

Applications 

Third-

Party 

Applications 

Legacy Application Support and 

Migration Use Case

Virtual Board Virtual Board        



Wind River Hypervisor
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ÅLinux and Legacy are protected from each other, but not from RTOS

ÅRTOS is protected from all other guests

ÅRTOS directly accesses all its hardware, Hypervisor does not execute on RTOS core
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Processor Offload Use Case

Business Concern(s)

Å Cost

Å Performance

Usage Scenario(s)

Å Performance

Å Consolidation

Å Protection/Reliability

Å Separation
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