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Why Virtualize?

= Hardware consolidation
= Migration and hosting of legacy applications
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What’s Different About Embedded?

* No "Room for Growth” in embedded devices:
» Tighter power budgets
» Tighter processing budgets
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Instruction Trap

Privileged instructions emulation
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Hypervisor Device Models!
emulated devices

Real Device Drivers
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Embedded

= Mobile phones
* Networking/telecomm infrastructure
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for Single Core

= Security

= Low latency for real-time applications

Y Y N \ Y A

THE

Multicore

ASSOCIATION




advanced

TCA=

summit

Trango’s Approach

= Hardware centric design is optimal.
» Real-time and security from day 1.
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» Ease of legacy migration
* Enhanced load balancing
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CORE #1 ‘ CORE #2 ‘ CORE #3 ‘ CORE #4
HARDWARE PERIPHERALS

Each Hypervisor can create multiple virtual processors

Fractional CPU assignment for background tasks such as firmware
update/system health monitor/power management

Execution Environment can share resources from different CPU cores
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HARDWARE PERIPHERALS

Ability to switch off cores

CPU resources dynamically allocated according to Execution Environment
requirements

THE

Multicore

ASSOCIATION




advanced

TCA=

summit

App | App || App

SMP RTOS

Firmware
Update
Proprietary
8 Application

TRANGO # 1

CORE #1 CORE #2 CORE #3 CORE #4

Ability to migrate all Execution Environments to one core

OS/Applications need no specific knowledge of SMP for legacy migration

Large power savings
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= Paravirtualization requires that OEMs “touch”
their code to meet each virtualization
provider's API
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The Multicore Association Roadmap

Services Value Added Functions
.Load Balancing » Languages
*System Mqt. * Programming Models
*Power Mgt. » Design Environments
*Reliability * Application Generators :
*Quality of Service » Benchmarks The MCA Pillars

Communications

- MCAPI: ultralight weight
Communication Resource Task
| Management || Management | RELGIRE L Aa e e

MCA Foundation APIs
e

Debug

Adopted stds
Multicore System
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Portability

* Multicore Association’s Hypervisor Working
Group is working on compatibility issues
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paravirt_ops

= Set of paravirtualization information and
functions to communicate with a hypervisor

= Same Linux binary can be used either on bare
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virtual
user mode

User Mode
Applications

Virtual
Kernel mode

Kernel Mode

Applications Operating System

CPU Kernel
mode -~ Paravirt Ops

Hypervisor

Hardware CPU Core(s)
nBar e et ql
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Measuring Hypervisor Performance

* Embedded Microprocessor Benchmark Consortium®
(EEMBC)
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Hypermark Framework

Standard Standard Standard
Workload #1 Workload #2 Workload #3

Hypervisor

CPU

SoC Memory & Peripherals

Evaluation Board

Note: memory resident applications do not touch the hypervisor-
emphasis is on I/O which is typically virtualized
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= Qverall performance overhead of a hypervisor, I.e.
CPU loading

= Static footprint (code and data size)
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Get a Grip on Hypervisors

» Performance Analysis
* Don't get squeezed out by overhead
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