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Google: Power8ZHA L7-BfT —F ¥ —nmiFV —R—Hv P —=R— FE2FKFE (2014 4. 29)

http://www. businessnewsline. com/news/201404300143390000. lltm

Google3H—/ % IntelH> 5 IBMD [OpenPOWER | PHE IZFe#t 2 InteliZ & o TITRFTEE (2014. 4. 30)

http://gigazine. net/news/20140430-google-shift—intel-to—ibm/

Google infrastructure spending, in millions of dollars

$2,500

$2,000

$1,500

$1,000

GOOGLELOOKS AHEAD TO OPENPOWER SYSTEMS March 18, 2015

http://www. theplatform. net/2015/03/18/google—1ooks—ahead—to—openpower—systems/ o, . .

Google Reveals Its Own Power8 Motherboard; Can It Run IBM i? OpenPOWER p081t10n'

http://www. it jungle. com/tfh/tfh050514-story06. html

Google Shows off POWER Server Motherboard : :
http://www. datacenterknowledge. com/archives/2014/05/01/google—shows—power—server—motherboard/ Open/'POWER Summj't Gordon MaCKean’ Chalr
WIRED “THIS GOOGLE MOTHERBOARD TROUBLE FOR INTEL 04.29, 14 http://openpowerfoundation. org/blogs/advancing—the—openpower—vision/
http://www. wired. com/2014/04/openpower/

Inside Google, Tyan Power8 Server Boards Gordon Mackean — OpenPOWER Summit 2015

http://www. enterprisetech. com/2014/04/28/inside—google-tyan-power8-server—-boards/
Google acquires a taste for Power —IBM s processors, that is

http://www. cnet. com/uk/news/google-acquires—a-taste—for—ibms—power8-processors/ .
Google shows off homegrown server with IBM Power chip Apr 29, 2014 OpenPOWER Summlt 2015
http://www. infoworld. com/article/2606451/processors/google—shows—off-homegrown-server—with—ibm- https://www. youtube. com/watch?v=VxkuuuzCSRM
power—chip. html

fEl N7 v 7 (GtGooglettB): https://news. vcombinator. com/item?id=7669385

https://www. youtube. com/watch?v=f0qTL1vUB-s
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https://www.youtube.com/watch?v=VxkuuuzC8RM
http://www.businessnewsline.com/news/201404300143390000.html
http://gigazine.net/news/20140430-google-shift-intel-to-ibm/
http://www.theplatform.net/2015/03/18/google-looks-ahead-to-openpower-systems/
http://www.itjungle.com/tfh/tfh050514-story06.html
http://www.datacenterknowledge.com/archives/2014/05/01/google-shows-power-server-motherboard/
http://www.wired.com/2014/04/openpower/
http://www.enterprisetech.com/2014/04/28/inside-google-tyan-power8-server-boards/
http://www.cnet.com/uk/news/google-acquires-a-taste-for-ibms-power8-processors/
http://www.infoworld.com/article/2606451/processors/google-shows-off-homegrown-server-with-ibm-power-chip.html
https://news.ycombinator.com/item?id=7669385

Rackspace, OpenPOWER & Open Compute: Full Speed
Ahead with Barreleye

At the end of 2014, Rackspace announced its affiliation with OpenPOWER. At that time, we shared our
intention to build an OpenPOWER server that cut across four major open source community initiatives

(OpenStack, Open Compute, OpenPOWER, and, of course, Linux).

This past spring, at the Open Compute and OpenPOWER annual summits, Rackspace offered up our

vision for a more powerful cloud, and shared our “Barreleye” server concept design.

(We chose to name it after the barreleye fish because as you can see from the photo above, the fish has a
transparent head. Get it? It's open.)

Alpha release of Barreleye server package; lid removed,
drive tray extended. Since then, we’ve worked closely with
our partners — Avago, IBM, Mellanox, PMC, Samsung

— to make that concept a reality.

The first Barreleye servers came online in July, in China.
In August, we shipped engineering samples to our

San Antonio lab and to our development partners.

http://openpowerfoundation.org/blogs/openpower-open-compute-rackspace-barreleye/
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CAPI (Coherent Accelerator Processor Interface)

POWER 7Oty #PClEDT/INI I B IEIZREAEHTHRE
« FPGA, NW Adapter, Flash Storage, 4

POWER

CAPI Protocol FToCessd) i

e Coherently Attach Devices connect to
processor via PCle

e Protocol encapsulated in PCle

e Enables tight coupling of accelerators in
traditional and complex analytics applications

« &5/Z, NVIDIAEDHFERIZLY, GPGPUZF
LY FHLB80 ~ 200GB/s) D/ VR
(NVLink) TE#E#EHM (2014 43 A B K F)

PCI
Device
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CAPI vs. 10 Device Driver Model (30 ~ 40180 &&R1t)

CAPI FPGA

)

POWERS Processor

o o oo o e [ e e e e )

300 Instructions 10,000 Instructions Application 3,000 Instructions 1,000 Instructions
1

000 Instructions
Dependent, but ,
™ 7.9us — Equal to below —~ _—

4.9us
CAPI Model Flow: ‘--

Total 0.36us 400 Instructions L 100 Instructions
Application

0_3us Dependent, but 0.06[.15

Equal to above

Typical /O Model Flow:

Total ~13us for data prep
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Data Centric Computing
T—2ORRIZEH. YTalb—Yar, BAT—2DORH. EESIHD D,
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Data Visualization
Analytics Interpretation

HPC

Simulation Data
Acquisition

Massive Scale Data and Compute = Data Centric Computing
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Principle 1: Minimize Data Motion

Principle 2: Compute Everywhere

Principle 3: Modularity

Principle 4: Application-driven

Principle 5: Leverage OpenPOWER

Basic Principle: Energy-efficient

Data moves across all
levels of storage hisrarchy
before and after being
processed at the

processor

Storage

Main Memory
Processor

Cache Levels

Traditional Computing

\ £

-
2
P Database
Storage = Operations, e.g.
§ query filtering
= - ~
> File sysiem operations,
Storage Class g dala ransfonnation
Memory =
£3
STream aperations, gatier,
Main Memory :r::;:;lnsin Kepivalie pais, ree Walk
Traditional programming
Cache Lavels | Processor paradigms

Data Centric System
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IBM and Partner collaboration on OpenPOWER Roadmap

Mellanox Connect-IB ConnectX-4 ConnectX-5
Interconnect  FDR Infiniband EDR Infiniband Next-Gen Infiniband
Technology PCle Gen3 CAPI over PCle Gen3 Enhanced CAPI over PCle Gen4

Kepler Pascal Volta
NVIDIA GPUs PCle Gen3 NVLink Enhanced NVLink
POWERS
POWERS+ = Enhanced
IBM CPUs | CAPI & NVLink
POWERS8 === NVLink
OpenPower
= CAPI Interface
2017
IBM Systems
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