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» SoC Trends

» Changing Requirements
» Streams and Use Models
» Interconnect Choices

» Summary
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Relative Performance

What ' s Driving Rec

Clock Rates
CPU clock rate improvements slowing: 40% / year — 12% / year

Pipelining increased by factor of 4 in past decade — not possible in next decade
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Urban Planning for System Architects

» Single family home ==mmp > SUDUIban streets
- Single lane

» Condos and duplexes  =ssssp »>Highways

. Two lanes

» High-rise apartments =~ "= > Freeways
- Multiple lanes

<,

L 4
. . & C 4
Freescale Semiconductor Proprietary Information. Freescale™ and the Freescale logo are trademarks & reesca e ™
of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2008. 4 semiconductor


http://en.wikipedia.org/wiki/Image:Cincinnati-suburbs-tract-housing.jpg
http://upload.wikimedia.org/wikipedia/commons/2/25/Red.brick.flats.london.arp.jpg
http://upload.wikimedia.org/wikipedia/en/5/59/P54ArtDecFlat.JPG

SoC Trends: Functional Integration

» Multi-function device
- Limited CPU integration with
integrated 1/O

Shared Bus
/ » Multicore SoC

- Full CPU, accelerator,
I/O integration

Shared Bus
« Combined control and

data plane functions
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Shared Bus
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Shared Bus

« Connected via shared buses
/O | 1/0O “
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» Single-function devices
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Tomorrow’ s Requilre

i

» Difficulties in multithreading software drives system design
- Short term: Collapse independent activities
- Longer term: Code parallelization

» Embedded system interconnects persist
- Driven by business imperatives
- Connecting high-density buildings not single-family homes

» Bandwidth demand increases

- Embedding channelization in payload becomes increasingly difficult
.
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System Trends: Streams

» Multicore SoCs
- Convergence of control and dataplane

- Many data streams between blocks
and silicon devices

Shared Bus or Crossbhar

~”

Shar2d Bus

» Discrete & multi-function silicon
- Single data stream between devices

Shared Bus or Crossbar
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Today’' s System

Multiple Baud Rates and Widths Quality-of-Service
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Stream Differentiation Robust Flow Control
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Interconnect Logical Streams Classes
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Multicore Use Models: Control and Dataplane

» Requirements
- Association of SoC resources with external
devices

A Cores, accelerators, etc.

- Quality of Service
A No starvation

- Reliability
A Protection of I/O resources
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Future Multicore Use Models: Distributed Computing

» CPU-to-CPU data messaging and doorbell service
- Notification and data transport between individual CPUs
- Memory buffer to memory buffer with CPU notification
- Transport without CPU intervention

» Load balancing
|
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Future Multicore Use Models: Bridging

» Traffic bridging
- Enet packets from interface to interface via main memory
- Transport without CPU intervention

» Transparent bridging for 1/O streams
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Future Multicore Use Models: Scaling

» Scaling multicore devices
- Transport inbound Enet packet to remote memory buffer and notify CPU
- Transport without CPU intervention

» Classified Enet-to-remote CPU transport
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Future Multicore Use Models: Storage

» Disk cache mirroring
- Reliable and fully acknowledged interconnect
- Transport without CPU intervention
- Notification of CPU upon data transmission/arrival
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Obvious Choices For Multicore Systems?

» Ethernet @IEEE EEE

- Pros
A Multiple speeds
— 10 Mb, 100 Mb, 1 Gb, 10 Gb
A High flexibility
A EXxisting channelization
— IP Ports, VLAN Tags, Type etc
- Cons
A Imposes high CPU/Hardware overhead
A Built in lossy delivery
A Single datagram use paradigm
A Complex header parsing/classification for channelization
— Hard to do as general solution
A Limited flow control - especially channelized
- Link (PAUSE), 802.3ar
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Obvious Choices For Multicore Systems?

» PCIl Express® Exg:u’s?s

- Pro
A Built in reliable delivery
A Two speeds with wide variety of widths
- 2.5G, 5.0G: 1x-16x
A Eight defined virtual channels and eight traffic classes
A Efficient with low CPU overhead

- Con
A No specified channelization mechanism
— VCs expensive, only 1 VC required, no more than 2 VCs in real life
A Limited flow control
- But is channelized
A Single use paradigm
— Memory-mapped paradigm
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The Obvious Choice for Multicore Systems?

z=
» RapidlO® Rapid!O.

The Embedded Fabric Choice
- Pro

A Built in reliable delivery
— Lossy delivery defined in Rev 2.0
A Five speeds with variety of widths
- 1.25G, 2.5G, 3.125G, 5.0G, 6.25G; 1x-16x
A Multiple transaction types with channelization
A Multiple channelized flow control mechanisms
- Link, source-based, end-to-end
A Multiple use paradigms

— Memory-mapped R/W
— Messages (doorbell, data)

— Datagrams
A Efficient with low CPU-overhead
. Con
A ?
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http://www.rapidio.org/

RapidIO® Uniquely Positioned for Multicore

» Flows

- Four prioritized flows defined in specification
A Three must be supported by all implementations

» Type 11 messaging
- 4 Mailboxes
A 4 KB PDU
- 64 Mailboxes
A 256 Byte PDU
» Type 9 data streaming
- 256 classes of service
- 64K stream IDs
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Will High-Speed Interconnect Survive?

» Yes, but focus is changing! & m’—ff**:"

- Flexible, high performance
- Many logical streams
- QoS

» Ever-increasing performance driving
transition from single to multicore
solutions

» Convergence of data, control and
management plane being driven by
multicore and multi-function SoCs

» RapidlO® uniquely positioned for new
SoC-driven requirements
- Flexible, high-performance
- Many logical streams

- QoS J1
.
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