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Need for a Open Carrier Grade
Platform

Software content in devices and equipment is
doubling every two years.

Device software projects are completed over
budget.

Deployed devices do not meet functional,
performance or robustness requirements.

Deployed devices failures are due to software
faults.

Network Strategy
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Advantages of a Carrier Grade Open
Platform

= Gives Equipment Providers a head start

» Reduce development cycles and costs, and
extend platform life

= Enable the R&D shift from network equipment
‘plumbing’ to high-value applications

= Provide the foundation for:
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The Attributes of a Carrier Grade
Open Platform

A Carrier Grade Platform must be:
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SCOPE-Alliance Reference
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SCOPE Alliance Carrier Grade Platform Reference Architecture Version 1.4, April 2007
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Hypervisor Use Cases

Consolidation Performance

Application Application @ Application Data-Plane

Application Data-Plane

QIS COTe PToCooeT Core0 Core 1 Core 2 Core n

Multicore Processor (4, 8, 16+ cores)
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Carrier Grade Linux

* Cross-Build System

« GNU GGC 4.x cross toolchain Development Tools
- Automated patching and : gg:srgeé:gg:’;?;lvs-s
kagi )
. gap(;nag:::lgextensible build IDE, Development TOOIS > Target management
system framework And Build System ﬁgz::ggg :gﬂ;ie-code analysis
+ System analysis, trace, profiling
* Root FS package composition
* Root FS deployable image
: creation
CGL §nd.S.:AF High + JTAG on-chip debugging
Availability « Linux core file analysis
* evlog, heartbeat, ifenslave, * Wind River Diagnostics
* ipmitool, openipmi, openhpi, . . (optional)
S Smh Carrier Grade File System
CGL Kernel

*Up-to-date Linux kernel .Stgz\allg; :: : Rlz:g_?ystems

- O(1) scheduler  High Performance File Systems
- SMP CPU affinity + Journaling file systems

Carrier Grade Linux Kernel
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HA and System Mgmt Middleware -
OpenSAF

SA Forum
Information Management Model

SA Forum SA Forum Availability
Cluster Membership Management Framework

SA Forum SA Forum
Message Service Checkpoint Service

SA Forum SA Forum
Log Service Notification Service
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SA Forum SA Forum
Lock Service Event Service

Message Distribution Service (MDS over TIPC)

OS Abstraction Layer (LEAP)

Comprehensive and Evolving Solution in Open Source

Santa Clara, CA USA
October 2009
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Carrier Grade Application
Ready Platform Example

ACE VoIP & UC Hardened Legacy Apps
SOA
Framework

App Integration Adaptor
(s/w re-use)

Carrier Grade Linux Operating System

Virtualization . —,

Boundary

Wednesday, November 4, 2009



Next Generation Carrier Grade Data
Plane Solution

Characteristics Benefits/Value

* Performance focused or * Legacy reuse
consolidation » Scalability

- Scalable protection/isolation via « Multi-OS (specialized, innovation)
supervisor * Reliability (Isolation/Restart)

» System partitioned

Control Data Plane Data Plane Data Plane

Plane (ANT DPI and (ANT DPI and (ANT DPI and
Fastpath Fastpath Fastpath

Acceleration Acceleration Acceleration

Executive Executive Executive

Carrier Grade
Linux

Run-Time Platform
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Business Challenges of Delivering
a Carrier Grade Platform
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Business Challenges of Delivering
a Carrier Grade Platform

!lm Too many defects are getting to market

* Testing and Integration is expensive -- 30%- 50% of
project
* Late cycle surprises, time-to-market delays

Increasingly difficult to test and diagnose devices
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Comprehensive Development Tools for

Carrier Grade

Eclipse Interface

Diag Agent

Dynamic Code Insertion | USRS

Thread-Aware Tracing

Application Debugging

Kernel & Kernel Module Debug (KGDB) || [ Kernel Debug

Hardware Debugging (JTAG)

App Debug

( )

Debugger Framework Logging )

TARGET MANAGER
Ethernet USB 2 Serial

Core2 | """""

ﬁ Serial JTAG |Ethernet

~N
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Real-time, Dynamic Testing for
Carrier Grade

= Coverage tests

e Comprehensive testing of
software

= Performance tests
* Profile function execution

» Resiliency tests

 Inject faults at any point in
the application
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NOT Carrier Grade Testing

Limited Access to Device Internals at Runtime
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NOT Carrier Grade Testing

Limited Access to Device Internals at Runtime

‘Black box’ Test

/ Observation

/ Limited Analytics

‘Device’

Under
Test \
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Carrier Grade Tools and Testing

‘Device’
Under

/ Test
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Carrier Grade Tools and Testing

Runtime Performance Analysis ‘Device’
Under

\ / Test

Wednesday, November 4, 2009



Carrier Grade Tools and Testing

Runtime Performance Analysis ‘Device’
Under

\ / Test

Wednesday, November 4, 2009



Carrier Grade Tools and Testing

Runtime Performance Analysis ‘Device’
Under

\ / Test
\

Wednesday, November 4, 2009



Carrier Grade Tools and Testing

Runtime Performance Analysis ‘Device’
Under
\ / L
Optimized
Test -

Execution\ \
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Carrier Grade Tools and Testing

H . £ H H]
Runtime Performance Analysis Device

Under
\ / Test
Optimized
=

Test Comprehensive

Executio ‘White Box’
n\ Analytics
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Summary
Open Platforms are Key to Success

» Create Market differentiating products
» Exploit the latest software technology to maximize performance

= Faster Time-to-Market
» First to market creates strategic and financial advantage
» Take advantage of pre-built, pre-tested, best of breed software
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