advanced

TCA=

summit

Technologies



advanced

TC A=Competition Driving Technology Changes
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» Business consolidation and competition driving need for
technology migration in a rapid but controlled fashion to the
following:

« Carrier Grade Linux (access to more software technology)

« Multicore and Virtualization architectures
- (cost, performance, and footprint)
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TCA= Multicore Enables Complex Solutions
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» Single OS » Separate OS for each * Can run two or more OS  + Usually used
* Load balances across cores - processor on one core together with an
even at rapidly changing  Typically higher OS * Better core utilization AMP/SMP OS
loads performance than SMP, per OS configuration
* Can approach alinear benefit depends on OS * One operating system * Provides very high
increase in speed when more usage could be provided with performance
cores are added * One OS could continue real-time response » Scales well with a
* Application need not be running when another through priority highly parallel
written for particular number is down scheduling application
of cores * Protection between * Rapid load balancing
operating systems between operating
isolates faults systems

* More scalable than SMP
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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

Software CPU Virtualization Hardware CPU Virtualization Supervised Multicore Unsupervised Multicore

App App App App App App App App

cPuo | cpul Il cPuo | cpul

3 x 3

Supervised Multi-OS Unsupervised Multi-OS
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Space

= Enterprise Market

 Virtualization is a technology to consolidate
servers to save on hardware, maintenance, and
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Business Goal

Migration /
Evolution

SIS
Challenge

Time to Market &
Risk

Description

Legacy code on existing OS must run
alongside new applications written for a
newer or different OS
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= Costs - Cap Ex

« Convergence of different products into one hardware platform
« Hardware consolidation: two boards become one

= Legacy Application Support and Migration
« Coexistence of dual OS on single-core or multicore devices
. Migr_ation of applications fr_om one OS to Platform for Network




aanced __ LEQAcCy Application Support and
TCA= \igration Use Case

Development and Configuration Environment

Third-
Party
Applications

New In-House
Applications

Existing Software
Assets

Virtual Board Virtual Board

(Para) Virtualization, Security and Messaging

Multi-Core/Single Core Hardware
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Virtual Board

Virtual Board

Legacy

Wind River Hypervisor
" Eth | Serial | 'Memory | Core | Core | Core |Core| Memory | Eth

* Linux and Legacy are protected from each other, but not from RTOS
* RTOS is protected from all other guests

* RTOS directly accesses all its hardware, Hypervisor does not execute on RTOS core
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Multicore Processor (4, 8, 16+ cores)




advanced

TCA= What is a Scalable Hypervisor?
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Virtualization - abstraction of computer resources (cores,

memory, devices, etc.) , hiding the physical characteristics
from the end user (OS or Application)

= Hypervisor - (also: virtual machine monitor) is a virtualization
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Core Virtualization

Guests with Virtual Memory
Protected & Partitioned Devices

Protection from individual cores
Debugging

Managing Exceptions & Shared
Interrupts

Device Partitioning

Optional

Resource Partitioning
Guest Load & Boot
Guest Life Cycle management

Mandatory

Protection Between All Cores

Protection Between Guests
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* Flexible multicore software configurations (SMP/AMP/
Virtualization) for single and multicore devices

« Advanced capabilities for boot, IPC, reliability and network
offloading.

= Scalability aIIows balancing of security, reliability and safety




TCA‘ Summary
smmt Benefits of Virtualization and COTS
= Choice and Flexibility: Build solutions with SMP, AMP, VT
running Bare Metal, Linux, RTOS

* Bridge to the Future: Take advantage of the benefits of
Multicore and CGL without porting legacy applications
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» |everages Wind River’s expertise in safety critical and
secure Virtualization for aerospace and defense.

Optimal integration with Wind River operating systems and
open/flexible to support other operating systéms

Extensive hardware support (PPC, Intel, MIPS, ARM)
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= Multi-OS AMP designs are workable and the best solution In
some situations.

* |ntroducing a hypervisor provides advantages:




WIND RIVER



