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Open Compute Project v1.0

Updated over a year ago @

A collections of photos from our Prineville data center and of the
open hardware from the Open Compute Project, an industry-
wide initiative we launched with partners. Learn more at
http://opencompute.org/
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H B8 https://www.facebook.com/media/set/?set=a.10150151683427694.289087.193287527693
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- Shared links: 1,000,000

- Wall Posts: 1,587,000

- Status updates: 1,851,000
- Photos uploaded: 2,716,000
- Comments: 10,208,000

- Message: 4,632,000




Open Compute Project
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Facebook Quanta Cisc.:o
AMD wistron juniper
Dell Gigabyte Schneider Electric
HP

Vmware
Intel _

Microsoft
Goldman Sachs

. Apple

ARM Holdings

Broadcom
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GoldmanSacks
Riot Games
Bloomberg
Facebook
Orange
Fiderity
Microsoft
Rackspace
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Facebook MOaXgliE

Facebook CEO Mark Zuckerberg, at left, discusses
the company’s infrastructure with Tim O’Reilly of
O’Reilly Media yesterday at the Open Compute
Summit in San Jose, Calif. (Photo: Colleen Miller)
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Data Center

Designed in tandem with Open Compute
servers, the data center maximizes
mechanical...

Learn More

Networking

<)

Designing fully open network technology
stacks.

Learn More

Solution Providers
- ! ’
.’?\.

Open Compute Project Solution
Providers...

Learn More

Certification

v
©

Designing standards for Solution
Providers...
Learn More

Open Rack

EH

The first rack standard that's designed
for data centers...

Learn More

Storage

@

ge is a key p 1t of any data
center, and offers many opportunities for
efficiency ...

a

Learn More

2 3

Hardware Management

o°

Designing remote management tools...

Learn More
| S ————————

Server

S
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Open Compute motherboards are power-
optimized, barebones designs that
provide the lowest capital and...

Learn More

Compute Project




Data Center Design
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Power Distribution
~11% lost in distribution - .997*94* 98* 98* 99 = 89%

UPS & Gen
often on 480V

el ~~

........ . \‘ IT Load (servers,
\ \‘ stora e, Net, ..)

~1% loss in switch

geif&conducwrs
UPS Transformers Transformers
Rotary or Battery
55555 2% loss 2% loss
EES 7% nfﬁ( ient. 94% effici ent. -97% available 98% efficient 38% efficient
Note: Two more levels of power conversion at server
M-l.....k




Open Rack
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Open Rack
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Open Rack V1/V2
Rackspace Open Rack

Fidelity Open Rack
China Scorpio 2.0




Power shelf

Power modules and Li-ON batteries in the same shelf
Single 12V Busbar output(535A)
Three-phase input T
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2+1 Redundancy + batteries = = — 5.
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Facebook Server /Storage types

Standard Type il

Systems

High Low

Medium
CPU 1x 6128HE
2Xx EN2670 (AMD) 2x X5650
Low High High
Memory 16GB 144GB 14468
High 10P
Disk Low Low 6 x 600GB SAS
250GB 250GB +2x1.3T8
Flash
services We:,dcshat, Me':?s‘he' Database

HED

BR, JT7 2725w ICHEH

Y

Medium
2X X5650

Medium
48GB

High
12 x 3TB SATA

Hadoop

Low
1x Ls630

Low
18GB

High
12x3TB
SATA

Photos,
Video

High
2 x EN2660

High
144GB

Medium
1TB SATA

Multifeed,
Search
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3.5inc HDDZ 147
B
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Standard
Systems

Typel

cPU High
Memory Low
Disk Low
Services Wel;,dcshat,

Type ll

Low

High

Low

Memcache,
Ads

Type lll

Medium

High

High 10Ps

Database

Medium

Medium

High

Hadoop

Low

Low

High

Photos,
Video

High

High

Medium

Multifeed,
Search

2« Compute Project



Quanta JBOD for OCP

JBR

High Density 2U JBOD with Tool-less Tray Design

e Front load screw-less HDD trays

e Lock-in mini-SAS module

e 20U JBOD with QCT Patented

e support up to 28 x 3.5" hot-swappable SATA/SAS HDDs

H B8 http://www.quantaqct.com/Product/

Compute Project




Microsoft OCP & Cloud Server

Microsoft OCPiIcOY KNUE 21—k

chassis v1.0

Blade v1.0

JBOD v1.0

Chassis Management v1.0
Network Mezzanine v1.0
SAS Mezzanine v1.0

12U Shared Chassis
EIA Rack Mountable

2=
Shared Shared
management fans

Shared power

Signal
backplane

Compute

blade
JBOD

expansion

Diagram: Microsoft cloud server specification

Chassis Management Software source code

88 https://gigaom.com/2014/01/27/microsoft-the-software-king-wants-to-tell-the-world-how-to-build-servers/




Rack Scale Architecture
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Rack Disaggregation

Evolution of Rack Disaggregation

Today Emerging Future

> Platform Flexibility > Higher Density > Higher Utilization



Rack Scale Architecture
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Orchestration

Open Network Platform

Storage — PCIE -SSD

. & Caching
hotoniﬁ & switch fabric

Silicon — Atom & Xeon

® o

Intel Rack Scale Architecture

Network platform
— Flexible & Cost
effective

Increase utilization
thru storage
aggregation

Extreme Compute
and Network
bandwidth

Platform Flexibility
- Increase useful
life, and capacity




Disaggregated Datacenter

Server 1 Server N
Q
MHc < HM] mHc}F=—{cHw]
NIl B e~ )
oA —{_ ion —{J
™ SATA — SATA
PCle | PCle

CORE NETWORK

/INTERNET DATACENTER NETWORK > 6 B B
Graphic/ - memory ! SS:lvlicNel:S
PCle/ Chipset l'_- =
UsB B IRy &= (a) Current datacenter
OO OO
Shared disaggregated
CPUs memory

Chipset storage

CORE NETWORK

UNIFIED INTERCONNECT
/ INTERNET 8 a

Sto[age
IGPUIIFGPA“AS'CI Devices

Specialized Hardware

(b) Disaggregated datacenter
http://conferences.sigcomm.org/hotnets/2013/papers/hotnets-final40.pdf

https://lazure2.wordpress.com/2013/12/10/disaggregation-in-the-next-generation-datacenter-and-hps-moonshot-approach/




Yosemite / 1S Server

Intel Xeon D-1500 SoC
HighPowered-SoC Micro Server
210x110mm

M.2 SSD

10GbE
AO—AJ)EEI>NO—7Z
65W

OpenRackV2 192 SoC servers

PCI-Express x16 mechanical slots

X86 (ARM, Power)

40GbE Mellanox C-4  hybrid mezzanine card
400W

intel created with Xeon D processor and worked with Quanta to design the board

and to get the microserver manufactured.
Facebook and Quanta designed the sideplane and the hybrid mezzanine card along with Mellanox.

HER ¢ https://code.facebook.com/posts/1616052405274961/introducing-yosemite-the-first-open-source-modular-chassis-for-high-powered-microservers-/




ConnectX-4 and Multi-Host

10/25/50/100 Gigabit Ethernet’”% 7% FBIC

4D DELITIEII U T=PCle/\ X

RA METIIZ L 72QoS

B—pxxy N7—2- Oy NO—JICEHD
EERZA K~ (x86. ARM. GPU%LE) DEEESR

ConnectX-4
Multi-Host

Adapter \ >

OPEN

Compute Slots

Traditional Deslgn Multi-Host Technology

H B8 © http://www.mellanox.com/page/products dyn?product family=210&mtag=multihost




Switch

We wanted to make switches feel like
servers.

Our goal is to help make networking
hardware that is open, and to foster a

wide variety of open source software
that can run on top of it.

H B https://code.facebook.com/posts/681382905244727/introducing-wedge-and-fboss-the-next-steps-toward-a-disaggregated-network/




TOR SW Wedge

Merchant Silicon
Wedge Hardware Trident I
Design 1.28TbpsASIC
40Gbpsx16

Chassis

X86 Micro Server
OCP Group Hug

Open Compute “Group Hug”

e Software
FBOSS(Facebook)
ONIE
Sk N Open Network Linux
e b Baseboard Management Controller
Fans O pen B M C

AN LinuxR—ZX DOST
Ay FEI7OEY 3=

Simple enclosure
optimized for efficient cooling

With “FBOSS,” all our infrastructure
software engineers instantly become network engineers.

HEE ¢ https://code.facebook.com/posts/681382905244727/introducing-wedge-and-fboss-the-next-steps-toward-a-disaggregated-network/




Open Network Linux
SWHOSEHRFAFKT LHTO0TIK

Facebook FBOSS

NTT L3 Routing
Big Switch Networks Open Flow




FBOSS / OpenNSL / OpenBMC

FBOSS

o O SAELinux_E TEITRIREZR
anagemen: aeps Control & : SWFPZ7ZUoa—3Vvn&Es
(Configuration, Forwarding :

Monitoring, &
ey - S(,)V\I/) epr\]src‘:lo?km
ASICO 7O 2 = VI h e]RE

Open BMC

UE—MER. FREGIE B5E
H—N\—DRZARCPUE XEYDITT—
OV %DV R T LER

FBOSS Agent

Trident Il
Micro Server ASIC

Up until now, building open source switching software has been difficult, because there are only a handful of companies that
build switching ASICs. Aided in part by the efforts of the OCP, several ASIC vendors are now beginning to open up some of
their APls and SDKs.

i H# © https://code.facebook.com/posts/843620439027582/facebook-open-switching-system-fboss-and-wedge-in-the-open/




Switch Abstraction Interface
(SAI)

Network Operating System (Cumulus, Bird,
Quagga implementation, etc.)

Microsoft,Mellanox, OCP
TI)r—2ay, FAraEELEERUA—NDASICE
TO—LLRIZEIESES
IN—F 7 DSDKEHER
D RAAYFIT  IW—T42T

endor Switch Silicon Ao — =
(Mellanox, generic switch ASICs, etc.) N—hEE. 7 é’)‘lizu%

ACL. QoS %G EDHEEEZMRE

Vendor SDK
(Mellanox, generic switch SDK, etc.)

HE#8 © http://www.mellanox.com/page/products_dyn?product_family=210&mtag=multihost
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Gartner Worldwide: Server Vendor
Shipment Estimates

w Lenovo

~ Oracle

w Inspur Ele
“ Huawei
Others

m Cisco

® Fujitsu

= IBM

m Dell

mHP

4Q10 4Q11 4Q12 1Q13 2Q13 3Q13 4Q13 1Qi4




OCP cProject Scorpio

& o

IRy =
i’,g%.,- . : Qﬁp -~ %&@
N e o & K ’
- . : < s/

& d{ “‘ EE:«’E {3
% @ an ex “’ .‘b 2
o*
2 - “ :
o - S “‘o‘ ) oor’\)‘A
é = e . : 7 -
g Ciotes . .

Mlcrosoft\ amazon

‘Google

' -

. 1 wistron .
[ Inventec S~

: GIGABYTE ,‘A RELTA

* \‘ v "
5 . % - —”
y o, he ) %

, < .

Fyees t




OCP

ZiMCEMAEEIR T —F 5 —
7IUG—23>. VI NIITIEE

RIA =LA —([TIODNIRN, SATYADILIHZS A S
Disaggregate

I\— ROIT7ZED1—)LEMTHER B:%E
JO0 5T IVINERIF

VI RIIT7 EIN\—= RO D

A>T05 - A=Z1_-_5T14DBEMK
HIOSAFT—>0>3—MAOwv s




Open Compute Project Japan
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Open Compute Japan WG
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Open Compute Japan WG

Public Relations WG

BERUEN

OCPRUFOCP)(X T IFOCPT)DEEBIRINENBICHKET 5. R, OCPOEEDHEE,

Translation WG

OCP Taiwan and OCP Japan - 2014 Cloud Computing Day
Tokyo(2014/09/19)

BERUEN

OCPHOEITT DRBNT A MR—/IN—BEZBEXEBICBIRT %, £le. TORRYTHSEEXER
FaAXY N ELBWGH SEHT ST E T, Open Computelc BT 21ERAETE(RET S,

Compliance & Interoperability WG
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2015.10.26.0CPT & OCPJ 2015 Cloud Computing Day Tokyo
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OPEN

Compute Project
Japan

http://www.opencomputejapan.org




