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Technology-Driven Processor Trends

after Hofstee
ICCD 2002

Heterogeneous
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Modern CPU
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Cell BE specifics
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Synergistic Processor Element (SPE) Organization
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Cell/SPE Architecture Attributes

- Global coherent shared memory

- Local store

- Unified register file

- Asynchronous load/store to local store ( dma-list-put/get )
- Implementation detail: 16 (128B) outstanding shared 

memory loads & stores per SPE … 

- Details … branch hint, wait, …

- Tradeoffs
- Finite local store size
- State heavy
- Local store alias
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Image/Signal Processing on the Cell Broadband Engine

Sony PlayStation®Move
Toshiba Magic Mirror

Mayo Clinic/IBM Mercury Computer Hitachi Medical Axion Racing
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More Generic Workloads on Cell
Breadth-First Search

Villa, Scarpazza, Petrini, Peinador
IPDPS 2007

Sort:Gedik, Bordawekar, Yu (IBM)
Mapreduce

Sangkaralingam, De Kruijf, Oct. 2007
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NOTES ON PROGRAMMING CELL

- Doing it “by hand”
- DMA-list-get/put
- Importance of shared memory ( L2 in SPE )
- Synchronization ( wake up on lost reservation )

- OpenMP Compilers
- I-side
- D-side

- Cray vector machine

- Tasks on shared memory
- Many different incarnations
- Of growing importance in newer versions of OpenMP
- Local store to local store transfers

- OpenCL and CUDA
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CELL Security

- Open architecture

- Some implementation details not disclosed ( e.g. key storage and testing )

- Formal verification

- Fundamental decision not to trust the hypervisor

- SPE Isolate-load

- Bootstrapping and how it was hacked
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System (Bandwidth) Trends

17

Based on Sandisk Blog

?
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Sortbenchmark.org

Notes:

Conventional wisdom: I/O limited

Conventional server
2POWER8 CPU
16x DDR3 DIMM
4x NVMe (Gen3 x4)
100Gb Ethernet

100TB on ~500 servers in 100sec
~2GB/s server

Could easily build server @10x I/O
COMPUTE limited!



© 2006 IBM Corporation19



© 2006 IBM Corporation

Another Example: Big Data Queries

A lot of information is captured for a lot of your interactions online

Typically stored in per-column (double) compressed files ( ORC/Parquet/ … )

Typical server today can process only at a few GB/s, even for simple queries

Example problems

Decompression – Would like to do 100GB/s but typical rate is few 100MB/s/core

Deserialization – In-memory formats differ from on-storage formats, conversion can be costly
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WISTRON “MiHawk”

24 x NVMe = 96 lanes Gen3 PCIe = 48 lanes Gen4 PCIe = 32 lanes OpenCAPI 3.0
Image Source: Wistron

OpenCAPI !
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