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Agenda

ARM overview - who we are / what we do

Evolution of ARM as an architecture - sensors to servers
Why ARM servers and why now?

ARM ecosystem overview

History of Java on ARM

Java SE 8 — evolving the Java platform
History of SE-ARMv8 port

Java at the heart of many server workloads

Developer access to ARMv8 boards / remote instances

Demo: Cavium ThunderX in OVH cloud running Cassandra on Oracle Java
Call to action — try for yourself & visit our booth

ARM



ARM’s Vision

Technology that invisibly enables opportunity for a globally connected population




The ARM Business Model

2-3 years
ARM research and

= Global leader in the development of
semiconductor IP

.

= |Innovative business model yields high margins 2-3 years
Partner chip

development
= R&D outsourcing for semiconductor companies . License revenue $

= Upfront license fee — flexible licensing models C

. . . development
= Ongoing royalties — typically based on a . Royalty revenue $
percentage of chip price B

20+ years
= Technology reused across multiple applications Multiple applications =
= Create and transform markets development and sales "0
~
: : 1 - o T
Approximately 1250 licenses More than 350 potential | 2bn+ ARM-powered chips in 2014
I_Grows by ~100 every year I_royalty payers |_>25% CAGR over last 5 years

4 ARM



ARM Partnership: Building for the Long Term

Update from Q3’15 Earnings:

12

2008: First 10bn ARM-based chips shipped
10 2013:50bn mark passed

2015°Q3: 3.6bn shipped
8 2015 to date: 10.8bn

Total to date >75bn

N

ARM-powered SoCs Shipped (Billions)
o

2014

ARM



The Face of Computing in the 20" Century
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Embedded Computing in the 20*" Century

ROPE MEMORY MODULES (6)

<‘

7‘

”Q 1) ’

N

LOGIC MODULES (24)
OSCILLATOR, ALARM, ERASABLE MEMORY,

CURRENT SWITCH,SENSE AMPLIFIER,

INTERFACE, AND DRIVER MODULES

Apollo Guidance Computer

61 cm x 32cm x | 7cm
2 MHz clock source
~72KB ROM, 8KB RAM
55 watts active power
32kg (70 Ibs)

Apollo Moon Project; stands next to the code she
wrote by hand that was used to get humanity to the
surface of the moon in 1969. #oldschool #code




The Face of Computing Has Changed

: ARM



Future Cloud Infrastructure Will Require Intelligence Everywhere

Wearables & loT driving Smartphones, tablets and n

intelligence at the edge > new smart devices drive increased Network and datacenter

network and server opportuniti cloud based data & services infrastructure converging and
evolving to be scalable & configurable

S
u- ,
w05 om S

Big data starts with little data - New applications increasingly Driving scale out economies and
end to end security, storage & ‘mobile first’ as consumption new technologies (SDN & NFV)
servers in new locations models shift 2 VMI interest

: ARM



ARMyV8: Architecture Progression

" Full software compatibility with ARMv7

CRYPIO CRYPIO
= Crypto extensions for authentication and protection
*Advanced SIHD ELEE D —

NEON™
Adv SIMD

Thumb®-2
A32+T32 ISAs A64 |ISA

AArch32 AArché4

Jazelle®

AR
; ARM



ARMyV8: Designed for Efficiency

= Fully compatible with existing ARMv7 32-bit code

- . . ChRCr CPRCLY ‘
Addressing emerging software trends (@) g - 7 32 p 64)
, i - —— =R - CRYPTO
* AARCH32: Evolution of 32-bit Y AR | T
= ldeal for concurrent programming = e hsoft;‘yvare% Advanced SIMD
= CII,C++l1] & Java CLr o
= Efficient, high-performance thread-safe software P ~ = - A32+T32
= Enhanced security and encryption iertight - @

= AARCH64: Efficient 64-bit execution

= Clean instruction set

= Modern compiler & JIT friendly

= Reduced complexity for operating systems, hypervisors
= Designed to maximize reuse of existing hardware

.. ARM



Why ARM- based Servers’And Why Now’

- AR N I t WA

= Need for decreased TCO - workload optlmlzed solutlons
= One size doesn’t fit all (anymore) — TCO is king at large scale
= New workloads and Web/cloud scale forced re-evaluation of whats optlmal

= Value chaln evolvmg requiring mcreased mnovatlon and choice
= Many ARM solutions coming to market - competition is healthy!
= Faster innovation needed by cloud & web leaders

‘ 1 sl il 7 < il -
= ARM busmess model enables innovation & differentiation (64-bit inflection point)
= |t’s not just about a low power processor — it’s what you put around it
= ARM cores already used in networking & storage components
= Experts in those fields can leverage their existing IP

|



Revolutionizing Infrastructure — Integrated Silicon Platforms

System-on-chips incorporating common, scalable elements

Traditional Servers are Traditional Network
General Purpose Systems Equipment is Largely Fixed
Function

(Jack of all trades, masters of none)

Traditional networking
equipment

) Traditional 2P Server ARM®




Revolutionizing Infrastructure — Integrated Silicon Platforms

System-on-chips incorporating common, scalable elements

Increased Server Increased Network
Specialization Flexibility
Integrating more functional Integration of more general
specific logic purpose compute

ARM SoC Interconnect ARM SoC Interconnect

i High ower
Pe rf|:r§:ance ma::;::en " /O Perfg;r&ance ma:agement
CPU 110
Storage Nework | | Workload Necwork Processing and

. ARM



Revolutionizing Infrastructure — Integrated Silicon Platforms

System-on-chips incorporating common, scalable elements

Software Defined <X>
Increased Server Accelerated innovation Increased Network
Specialization Flexibility Flexibility
) ) Manageability )
Integrating more functional Scalability Integration of more general
specific logic Efficiency purpose compute
Choice
ARM SoC Interconnect ARM SoC Interconnect ARM SoC Interconnect
High Power High P High Power
Performance 1’0 Performance ower 11O Performance managemen
CPU management CPU management CPU g t I/O
Storage Network ;AYC\/CZT:l:;in Storage Network Processing and Netwc;r\'lc(CI::'::ati?Zi:g and
Acceleration

s —ARM & Partner |P— ARMO



ARM-based Chips for More Efficient Servers

annapurna

an amazon company

X-Gene1 (Storm)

« First generation |

ARMvS CPU

@

MARVELL®

HiSilicon D02 Server ([ HISILICON

Qualcomm to Build ARM-Based Server Chips

By Jeffrey Burt | Posted 2014-11-19 S Email G Print

CEEY: v oo EGRH0 Dowe 3 [ (IR

VULCAN - 15T 16 NANOMETER ARMV8 SERVER CLASS CORE

“SEATTLE” SOC OVERVIEW

Power Efficient Cores
* Up to Eight ARM Cortex-AS7 cores.
= Up to 4MB shared L2 cache total

Family of Workload Optimized Processors

Up to 48 custom ARMv8 cores @ 2 5GHz
78K-I cache & 32K-D cache, 16MB L2
1S and 2S configuration
Up to 4x72 bit DDR34 Memory Controllers o
~ 178 system memory in 25 config :
Famiy Specific 10's — -
Standards based low latency Ethemet fabne Py
vitSOC™: Virtualization from Core to /O
Famiy Specific Accelerators
4 Workload Optmized Processor Families:
* ThunderX CP: Compute servers
» ThunderX_ST: Storage Servers TG Workioad Acceierstors
= ThunderX NT: Network/Tekco Servers
* ThunderX_SC: Secure Servers

Shipping in 2015

X-Gene2 (Shadowcat)

» Second generation [~

The ARMv8 CPU \u [t Ll
* 8 Cores 2.8 GHz | @ @Eﬁﬁg

* BMB L3 cache

* 4 DDR channels

DO Pand

Mwmm_—

.
o B S8 e i,

Panel Architecture

superscalar pipeline

» Cache Hierarchy
Separated L1 ICache and L1 Dcache
Shared L2 cache, totally 4MB
» Directory-based cache coherency
maintenance
Directary Contral Unit (DCU)
» Routing Cell
T @ Phytium Technology Co., Ltd

|| Hinami Kinormi
» Eight Xiaomi Cores | ™" |

Compatible design with ARMyE arch license —
Both AArch32 and AArché4 modes S —
ELO~EL3 supported Rewting Call
ASIMD-128 supported Doy
Adv. hybrid Branch Prediction — —
4 fetch/4 decode/d dispatch Out-of-Order inoml Lcache [

....More 64-bit solutions on the horizon

ARM



ARM Servers Available From Multiple Manufacturers

Softiron Overdrive 3000

HP ProLiant

(Applied Micro, Tl) Gigabyte R120-P30

(Applied Micro)

Wiwynn LN [48-10SL
(Marvell) Gigabyte MT70-HDO /

(Cavium) -

ASATTISCIS ATTNTATAGAL PATHSIEITE FAEISITIGIIG TWW H

Cirrascale RM1905D
(Applied Micro)

Mitac Datun
(Applied Micro)

Gigabyte D120-S3G

(Annapurna)
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Joins international Space Station (]

* More Info: http://astro-pi.org/



Hardware Without Software

20

ARM



ARMv8-A Server Ecosystem Building Momentum

Example @ Sandia u
National e W éa Hartree Centre
labaoies  UNIVERSITY Y@ T P pPayPai ARM
I i NMuyuSOlL.., aracHE E
Key Applications é} Yy T O Spork COH @

Middleware uchbase *=. cophy

Open)DK ]ava ouenstack - NGiNX @AMO”GDB .
QPerat.:ing.S)'stem., @ﬂ ACP| DGPEHRSUSE zs\i(VM @ew @

&5 CentOS fedora® @ rednar UDUNLU® depian

Supported by Canonical

Virtualization & Firmware

OEMs and ODMs [Ermamumma FOXCONN  GIGABYTE szhyve. PEGATRON
e —.. nventec ™K wiwynn Y lenovo SUS

applied ﬂ
MAMD ﬁ i micro  BROADCOM. @ CAVIUM (D risiLicon 4=f= QuALOMW

g ARM




Operating Systems — Linux / FreeBSD

Debian 8 adds AARCH64 (April 25t%) 12.04LTS & 14.04LTS & Also 14.10 & 15.04 releases

Odebian === ubUhtu® S

Released (August 2015)
http://lists.centos.org/pipermail/centos-announce/2015-
August/021275.html

Red Hat Enterprise Linux Server for ARM 7.2 Developer Preview

B September 2" 2015 ‘%& Z)
15
fedora” wesp @ rednat =—) _ e
fedora 23 Alpha released — Aug 2015

https://dl.fedoraproject.org/pub/fedora- https://access.redhat.com/articles/ 1598783
secondary/releases/test/23_Alpha/Server/aarch64/

openSUSE - SUSE

Nov 2014 — OpenSUSE 13.2 SUSE Launches Partner Program to Bring

. SUSE Linux Enterprise |12to 64-bit ARM Processors
with AARCH64 Support July 14,2015 @ ISC
https://en.opensuse.org/openSUSE:AArch64 https://www.suse.com/company/press/20 | 5/suse-launches-partner-

program-to-bring-suse-linux-enterprise- | 2-to-64-bit-arm-

processors.html

Free BSD@G Engaged with FreeBSD foundation / Semi-half & Cavium to get FreeBSD on ARMv8

ARM



https://www.debian.org/releases/jessie/i386/release-notes/ch-whats-new.en.html#idp53907616
https://www.debian.org/releases/jessie/i386/release-notes/ch-whats-new.en.html#idp53907616
https://www.debian.org/releases/jessie/i386/release-notes/ch-whats-new.en.html#idp53907616
https://dl.fedoraproject.org/pub/fedora-secondary/releases/test/23_Alpha/Server/aarch64/
https://dl.fedoraproject.org/pub/fedora-secondary/releases/test/23_Alpha/Server/aarch64/
https://dl.fedoraproject.org/pub/fedora-secondary/releases/test/23_Alpha/Server/aarch64/
https://access.redhat.com/articles/1598783
http://lists.centos.org/pipermail/centos-announce/2015-August/021275.html
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Java on ARM — High Level Status
Open)DK

* OpenlDK is an open source implementation of the Java Platform, Standard Edition (Java SE)
* OpenJDK AArch64 project (Lead by Red Hat and Linaro)

e http://openjdk.java.net/projects/aarch64-port/
* March 2015: AArch64 port upstreamed - http://hg.openjdk.java.net/jdk9/dev

* Major milestone - first time ARM architecture in upstream OpenJDK project!

Sharat 2 Follow

wOOt! @java SE 8u60 including support for
#ARM v8 now available:
oracle.com/technetwork/ja

ORACLE (() Java | ARM

* GA Support for the 64-bit ARMvS8 architecture is now available — /
 JDK™ 8u60 GA Release here: http://www.oracle.com/technetwork/java/javase/downloads/index.html|

. ARM



http://openjdk.java.net/projects/aarch64-port/
http://openjdk.java.net/projects/aarch64-port/
http://openjdk.java.net/projects/aarch64-port/
http://openjdk.java.net/projects/aarch64-port/
http://hg.openjdk.java.net/jdk9/dev
http://www.oracle.com/technetwork/java/javase/downloads/index.html

Christian Thalinger
Principal Member of Technical Staff

]avaOne

ORACLE




History of Java on ARM

Java Micro Edition Java SE Embedded Java SE Embedded 6

(ME) on ARM 1.4.2 on ARM on ARM
CLDC, CDC « Synced up with standard
SE at 1.6.0_25

Java SE and SE

Embedded 8 on ARM
* Synced with standard SE

Java SE and SE
Embedded 7 on
ARM Update
Releases

Java SE and SE
Embedded on ARM
» Server Compiler
(C2) for ARMv7

2012 - Present 2014

t_(i) JavaOne

< ORACLE'

Java SE 7 Embedded
on ARM

* First Major Release
synced with standard SE

Java SE and SE
Embedded 8 on ARM
Update Releases

2014 - Present

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |

Java SE 7 on ARM
* First General
Purpose Release

Java SE 8u60 on
ARMvS8

* 1strelease for 64-bit
support

Aug 2015




Java SE 8 — Evolving the Java Platform

* Language evolution
— Lambdas & Default methods

* Library evolution

— Streams framework for parallel computing
— New Date/Time API’s

* Hotspot evolution

— PermGen removal; JSR-292 enhancements, Native Memory Tracking
— Minimal VM

* Configuration evolution
— Compact Profiles

cf_f) JavaOner

— CRACLE Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |
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Java SE 8ub5 — Oct 20, 2015

* Latest SE 8 update — for both SE and SE Embedded on ARM
* SE on ARM

— ARMv7 Linux, 32-bit, hard-float ABI, little endian, headful
— ARMvVS8 Linux, 64-bit, little endian, headless
* Certified Operating Systems ARMv7: Ubuntu 12_04 LTS; ARMv8: Ubuntu 14_04 LTS

°* SE Embedded on ARM

— ARMV5/v6/v7 Linux, 32-bit, soft-float ABI, little endian, headless

— ARMv6/v7 Linux, 32-bit, VFP, hard-float ABI, little endian, headful
* Minimum config for both releases: Linux kernel 2.6.28 and above; glibc 2.9 and above

Sg) JavaOne

— CRACLE Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |



History of SE-ARMVS Port ,
STy Y ARM

* Collaboration started about 2 years ago

— "By working closely with ARM to enhance the JVM, adding support for 64-bit ARM
technology and optimizing other aspects of the Java SE product for the ARM
architecture, enterprise and embedded customers can reap the benefits of high-
performance, energy-efficient platforms based on ARM technology.”

Henrik Stahl in ARM Press Release, July 22, 2013

— Assistance with development resources 64_b.t <
— Working with key ARMv8 64-bit partners

* Goal: Java SE 8 on ARMvVS8
— Release targeted for emerging ARMvS8 server/enterprise systems
— Optimized for ARMv8

+
022
Q%%
oy

({.

= lavaone Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |

< ORACLE'
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Oracle Java SE on 64-bit ARMvS8

* Initially shipped as Early Access
— Private: 2 SE-8 based Betas (Sep 2014, Feb 2015)
— Public: Weekly 8u60 and 9 builds on java.net

* First public GA release
—8u6b0 Aug 18, 2015
* JDK- headless port targeted for servers, Ubuntu 14_04 LTS
* Oracle SE Demo in the Java Exhibition Hall
— JDK 8u60 on Cavium’s ThunderX

t_(ii) JavaOne

< ORACLE'

Copyright © 2015, Oracle and/or its affiliates. All rights reserved.

ARM

Booth # 561

U

29



JDK 9 Content, schedule, process, etc.
It’s all in the open at http://openjdk.java.net/projects/jdk9/

00e [, JDK 9 *x\ + ]
| (- | @ openjdk.java.net/projects/jdka/ ¢ O jok 9 openjdk > ‘ﬁ' Q 4 @ 4 ¥ |- 9 | =
L ] L ] L ] L ]
* The big ticket item for JDK 9 is OpenjDK  1oKs
. . . I‘:E;”IJI&';FAO The goal of this Project is to produce an open-source reference implementation of
IVI O d u I a r I Zat I O n a ka J I S a W Contributing the Java SE 9 Platform, to be defined by a forthcoming JSR in the Java Community
5
g T e PrOCESS,
Mailing lists The schedule and features of this release are proposed and tracked via the JEP
IRC - Wiki
Process, as amended by the JEP 2.0 proposal.
Bylaws - Census
Legal
* Currently 61 enhancements (JEPs)
2015/12/10  Feature Complete
° ;:‘::::af"d’ 2016/02/04 All Tests Run
targeted, several other candidates
Groups 2016/04/21 Zero Bug Bounce
(overview)
2D Graphics 2016/06/16 Rampdown Phase 2
— email aliases for discussing each proposal
g p p dula 2016/09/22  General Availability
ompiler
Conformance
Core Libraries The milestone definitions are the same as those for |DK 8.
Governing Board
[] () HotSpot
* New EA build available every other wee
JMx
Members JEPs targeted to JDK 9, so far
Networking
i 102: Process AP| Updates
. Quality 110: HTTP 2 Client
Secur . ;
* Oracle JDK schedule is the same
Sound 158: Unified JVM Logging
g 165: Compiler Control
Projects 193: Variable Handles
fr:f:;:al?:z.s sinaline 197: Segmented Code Cache
2.0 ! 199: Smart Java Compilation, Phase Two
Audo Engine 201: Modular Source Code
Build Infrastructure N .

t_(ii) JavaOne

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. | 30
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Jeff Underhill
Director Server Programs

]avaOne

ORACLE




Java: Many Server Workloads — E.g. Apache Software Foundation

CrlhEEbED Spoﬁg

_ APACHE PROJECTS DIRECTORY

Home Committees Projects Releases Timelines EEEEEEEEEEE About

Projects by language:
« ActionScript (2):

o % Apache Flex
o % Apache Thrift

' e A
« C(20):

o % Apache ActiveMQ
o % Apache Avro
o % Apache Axis2

o % Apache Xerc. . 1ot w++ ML Parser . N

« C#(10):

o % Apache ActiveMQ
o % Apache Avio

PPN G A A ppprtlPtim. ittt o - e, gt
o @ ~Apac.e Zes. A
o C++(13):
o % Apache ActiveMQ

o % Apache Avro
o % Apache Cordova

e ~——. apachecloudstack’

% 5 STORM

Source: https://projects.apache.org/projects.html?language

- Java (217):

o % Apache NET Ant Library
o % Apache Abdera

o % Apache Accumulo

o % Apache ACE

o % Apache ActiveMQ

o % Apache Airavata

= o a wg%mbﬁi - A o gt : PN o -

Copyright® 2015, the Apache Soffware Foundation. Licensed under the Apache License, Version
Apache and the Apache feather logo are trademarks of The Apache Software Foundation.
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Empowering Server Software Developers

AMDCT

Developer CAVIUM

Platforms

.Linaro g

= Multiple options for software developers on ARM.

. ARM



95 Boards Products

Enterprise Edition

RODUCTS / ENTERPRISE EDITION

Latest Boards Consumer Edition Enterprise Edition Mezzanine Products Accessories

The 96Boards Enterprise Edition (EE) specification targets the networking and server segments. A 9 Boa rd S

first version of this specification is available here. Please subscribe below if you wish to be notified Enterprise

when the first board becomes available.

@ EE Specification

96Boards Enterprise Edition

First Name
Last Name
Email Address

Company

B Google Forms Report Abuse - Terms of Service - Additionsl Terms




HUSKYBOARD: 96BOARDS ENTERPRISE EDITION PLATFORM

BASED ON AMD OPTERON A1100 ARM-BASED PROCESSOR

120mm [§

35

PCle G3 slot

1GBe

eSATA and SATA

LPJ16183A107NL

N
aaaa

ChinaM 1432/ | @

2xUSB 3.0

160mm

microSD

nnnnnnn

JTAG headers

?5 i1

_5@1

DDR3 ECC SO-DIMM A

308 - 00
MHH{EOZl“JGZ Sie 'L

USB-micro
Console support

10|s uoisuedx3 spleoggg oJeul]

A A A

Targeted at low-cost 64-bit ARM
server software development

Available 2H 2015
96Boards.org for updates

Features

— Quad-core AMD Opteron A1100 Series CPU
— Two DDR3 SO-DIMM sockets

— One eSATA + three SATA ports

— Two USB 3.0 ports

— 1GBe Ethernet

— x16 PCle G3 slot

— 10-Pin and 38-PIN JTAG headers

— USB-micro port for console support

— Linaro 96Boards Expansion slot

— Standard 160 x 120mm 96Boards EE form factor
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PRODUCTS

OVERDRIVE 3000

OVERDRIVE 3000

The OverDrive 3000 combines the hardware and software needed to generate portable code and
test it in a production environment. Having an enterprise class development system will allow
developers to take their code base to the next level and make the ARM ecosystem thrive.The Softlron
Overdrive 3000 is an ARM Developer System powered by an 8-core AMD Opteron A1100 series
processor combined witha complete development environment for ARM-based applications.

The Overdrive 3000 comes pre-installed with Linux from either SUSE enterprise or OpenSUSE, and
it has a complete GNU tool chain.

Copyright © Softiron Limited, 2015. All rights reserved. Softiron and the Softiron logo are registered trademarks of Softiron Limited. ARM is a registered trademark of ARM Limited (or
its subsidiaries) in the EU and/or elsewhere. AMD, the AMD arrow logo, and combinations thereof are trademarks of Advanced Micro Devices Inc. Softiron disclaims proprietary

interest in the marks and names of others. This document is for information only. No warranties are given or implied. Contents are subject to change without notice. Softiron Limited is
registered in England at 1 Venture Road, Science Park, Southampton SO16 7NP (reg. no. 08172199).
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X-C1 Development Kit Plus ~ X-C1 Development Kit Basic

Data Cente

X-C1 Development Kits

The X-Gene Server on a Chip™ platform represents a completely new,
grounds-up server processor architecture tailored for the emerging growth of
cloud computing and next-generation data centers. Featuring custom high-
performance ARMv8 cores, the device is the first to couple an advanced 64-

bit ARM architecture with unique network and storage offload engines, as well
as integrated Ethernet. The highly integrated, purpose-built X-Gene solution
delivers the highest performance and lowest total cost of ownership (TCO) for
private cloud, public cloud, and enterprise applications.

For non-US orders, please click here.

Stay Informed News
: ™ . AppliedMicro and Vapor |0 Partner to Deliver New Data Center
spplled.  X-C1™ Basic ek e S
Dev Platform Telemetry with Vapor Edge Controller
based on September 28, 2015 | in Press Releases

X-Gene™
E4 Computer Engineering and AppliedMicro Demonstrate the
Effectiveness of Power-Efficient X-Gene(R)

Applied Micro Circuits Corporation Announces Chief Financial
Officer Transition

August 14, 2015 | in Press Releases
a ppl i e d Home Products Support Investor Relations Company News Contact
micro
MyAPM Careers Privacy Policy Terms of Use Employee Services Site Map

© 2015 Applied Micro Circuits Corporation. All Rights Reserved.
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ThunderX" Family of Workload Optimized Processors Reference Platform

1U/1S Reference Platform (StratusX) (CN8800-1S-CDK) Product Brief

« Processor: CN8890-Series 48 core workload optimized
ARMvS server SoC

- Configuration: Single Socket
« Chassis: 1U Rack Mount

+ 10 Configuration:
- 2 x 10GE SFP+
1 x 40GE QSFP+
2 x8 Gen3 PCle slots
4 x HDD drive slots - can accommodate 2.5" and 3.5
HDDs and $5Ds
Ships with 1 x 3.5" 400 GB HD/

+ Memory:
- Supports standard DDR3 RDIMMs
- 8 DDR3 slots, upto 1866MHz

+ Mother board Form Factor: Micro-ATX (9.6" x 9.6%)
« Power Supply: Supports dual redundant power supply

+ Management
Aspeed 2400 Baseband management controller (BMC)
with AMI MegaRAC BMC software
Managed through IPMI 2.0
Supports all the standard BMC functions such as serial
over LAN (SOL), vMedia, KVM etc.
Supports both in-band out of band management

+ BIOS/Boot: Standard UEF| Boot environment
+ Compliant with SBSA and SBBR specifications
+ OS Support: Preloaded with Ubuntu 14-04

+ SW SDK Contents:
RedHat Early Access for ARMv8
Fedora F20 and later
OpenSUSE V13 and later
Standard GNU tool chain
Platform device drivers

+ Configurations
- Standard memory config: CN8800-15-64G-2.0-COK: 64 GB memory
- High memory config: CN8800-15-128G-2.0-CDK: 128GB memory

Z cavium

2315 N. First Street
San Jose, CA 95131
T 408-943-7100

F 408-577-1992

E sales@cavium.com
www.cavium.com
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ThunderX” Family of Workload Optimized Processors Reference Platform

2U/4N (%2 SSl) - CirrusX Reference Platform (CN8800-2S-CDK) Product Brief

« Processor: CN8890-Series 48 core workioad optimized
ARMvS server SoC

« Configuration: Dual
- Chassis: 2U Rack Mount

- 10 Configuration:
- 1 x 40GE QSPF+ and 2 x 10GE SFP+
- 1 x16 {wired for x8) and 1 x 8 PCle slots
- Up to 3x3.5" or 6x2.5" HDD and SDC
- Ships with 1 x 3,5" 400 GB HDD

drive slots per sled

« Memory:
- Supports standard DDR4 RDIMMs
- 8 DDR4 slots per sled

- Mother board Form Factor: 5 551 (18,9 x 6.79") sled
+ Power Supply: Supports dual redundant power supply

- Management
- Aspeed 2400 Baseband management controller (BMC)
with AMI MegaRAC BMC software
- Managed through IPMI 2.0
the standard BMC functions such as serial
over LAN (SOL), vMedia, KVM etc,
- Supports both in-band out of band management

+ BIOS/Boot: Standard UEFI Boot environment
- Compliant with SBSA and SBBR specifications
+ OS Support: Preloaded with Ubuntu 14-04

- SW SDK Contents:

- RedHat Early Access for ARMvS
Fedora F20 and later
OpenSUSE V13 and later
Standard GNU tool chain
Platform device drivers

+ Configurations
CNB800-251N-64G-2.0-CDK - Chassis with 1 sled with 64 GB
memory, 1x3.5" HDD
CNB800-254N-64G-2.0-COK — Chassis with 4 sleds, each with 64 GB
memory, 1x3.5"HDD
CNB8800-251N-128G-2.0-COK - Chassis with 1 sled with 128 GB
memory, 1 x3.5" HDD
CN8800-254N-128G-2.0-COK - Chassis with 4 sleds, each with
@ cavium 128 GB memory, 1x3.5" HDD

2315 N. First Street
San Jose, CA 95131
T 408-543-7100

F 408-577-1992

E sales@cavium.com
wwew.cavium.com




Empowering Server Software Developers

U RunAbove
THE A g 1he OVH group labs

UNIVERSITY
OF UTAH

Cloud
Resources

s

#éé:% DotaCentred

= Multiple options for software developers on ARM.

. ARM



Developer Cluster to Accelerate Deployment-ready Software

Open
Source
Community

Operating
System Deployment
Vendors Ready
Software
Independent
Software

Vendors
- . AMDZCH Linaro @ rednat
ARM + mﬁ.ﬁg:’iéed + 7’ + UbUﬂtU,@

Supported by Canonical

; ARM

Request access: http://www.linaro.org/leg/servercluster/



http://www.linaro.org/leg/servercluster/

OpenStack Cloud Based on ARM

o;e\‘\
ﬁwﬁ:’ DataCentred

Your business applications on the

Best of breed toolsats DataCentred laas Platform
managed by an experienced team l
OpenStaCk Juno running " Customer compute, storage, and netwarks
on x86_64 and ARM64 . g g
__ , : % g
Get Started Now! Try out OpenStack for yourself our
public cloud. Click r::‘re to :gen up now! < i .".‘ E E n @ E Eph 5—
g E R u
- openstack
£118 ) |y |
E E } , = -
- = Horizontally scaled commodity platform | #
LTl = b
- = y
F -] ‘ WY
g ;’f £ f 1 provisioning and
= _.E_. Carrier grade networks management using tools
= = that fil your organisation
/1] % S
Highly resilient facilities *,
| " : pp—
The DDCS':"_!DUTEL‘ | \ unified scalable object
losd f
Open Stack Managed Cloud T temtimedon et
P g and performance
multiple tier-1 carrigrs
Owened and operated and fibre providers
. O Pe n StaC k J u n o - N Ova. by CataCentred available in the facility

Virtualized little endian ARM AArch64 instances
HP Moonshot m400 Cartridges

,’ﬁ,ﬁi;.
gﬁ DotaCentred
= AppliedMicro’s X-Gene mapplied LLH@
plied  Godlethiink @)
MICro

Try it now: http://www.datacentred.co.uk/signup/
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RU ﬂAbove Conc Status Community Login/
The OVH group labs

The best of future... available
now
Runabove is the innovation brand of OVH Group. Here
you can discover, test, learn & prepare your activities
for forecoming solutions available soon in OVH Group
brands.

DISCOVER CONCEPT!

All Labs

BETA PAAS ALPHA IAAS BETA SAAS

The ARMVS architecture is the first Deploy your Desktop anywhere, at
ARM é4 bits architecture. It allows to anytime Discover the amazing
Try our loT Cloud Platform. Runabove manage great size o... flexibility and performance of ou...

loT Lab is an Internet of Things

Platform designed to stor...
DISCOVER ARMCLOUD DISCOVER DESKAAS
DISCOVER 10T




I he best of future avallable
NOW

All Labs

MiTA ALPHA I1AAS

ALA322L
- -
- -
- poe
- -
- -
T Y
loT Paa$S
The ARMVS architecture is the first T Meptbens cieare D Meebiensy miiewiteme @
ARM 64 bits architecture. It allows to R e .
R e Y manage great size o... R e R

e i R T

R e et



OVH Labs RunAbove — Oracle |DK8 Cassandra Demo...

TeT—— - Boe =

L C' £ https://cloud.runabove.com/#

n

GRunAbove FUnderil >

o

Name Region Status Public IP Access
Add

avium_De

14920224952 ssh ¢

2.249.52

Instances admin@ovh-cavium-demo: ~ =& |-VL§-]

External disk

Object storage

SSH keys

L+
o
©
o

dmmmmmmmmm
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Call to Action... Try it for Yourself!

Account Sign Out Help Country ¥ Communities v | ama... v | want to... v Search Q

ORACLE
Products Solutions Downloads Store Support Training Partners About |OTN|

Oracle Technology Metwork = Java = Java SE = Downloads

Java SDKs and Tools @) Boards
Java SE Cverview || Downloads || Documentation || Community || Technologies || Training § Java SE
’ | ) ' - - - ) N vel - Cl r lerate | nt- r
Java EE § Java EE and Glassfish De c/o;:_)_chC uster to Accelerate Deployment-ready Software
Java g Java SE Development Kit 8 Downloads & Java ME [ o )\
Java SE Support Thank you for downloading this release of the Java™ Platform, Standard Edition Development Kit & Java Card { Source |
Java SE Advanced & Suite (JDK™). The JDK is a development environment for building applications, applets, and ¥ -avaan G ity J — ——
| o companents using the Java programming language. & NetBeans IDE s N
Jave Embedded s Java Mission Control \| OpenStack Cloud Based on ARM
Java DB The JDK includes tools useful for developing and testing programs written in the Java programming ¥ -4vd WISSION ..0mTel { ospemmz
Wb Tier language and running on the Java platform. T PR T TR (\ me:;:r:s/
Java Card See also: ) o # Java APls - N o
Java Ty . I{\lae\!rwasl;))za\.reloper Mewsletter (tick the checkbox under Subscription Center = Oracle Technology § Technical Articles Above
Mew to Java . Java Developer Day hands-on workshops (free) and other events $ Demos and Videas A Pl E o sl
Community - Java Magazine & Forums
Java Magazine DK 8U60 Checksum # Java Magazine ; .
¥ Javanet * Virtualized i All Labs
i # Developer Training v oonshol A AR A RN 1A LaAAS
Java SE Development Kit 8u60 Developer T HP Moonsh
You must accept the Oracle Binary Code License Agreement for Java SE to download this § Tutorials ) _“’"'*"““
re. ¥ gy = Try it now: h|
Accept License Agreement '®  Decline License Agreement # Javacom g
Product | File Description File Size Download
Linux ARM w67 Hard Float ABI 7769 MB  jdk-BuSO-linux-arm32-vip-hfittar.gz oty |E|\-"E!0nE'
Linux ARM v& Hard Float ABI nux-arm&4-vip-hfittar.gz =

45

T464 MB  jdk-8us0-i
Linux x86 154 66148 id

Linux x86
Linux x64

chue: Download’s for
Solaris SPARC 64-bit (SVR4 package) ARM Linux
Platforms

L] i

Solaris SPARC 64-bit
Solaris x64 (SVR4 package)
Solaris x64

Windows x86

Windows x64

October 25 - 29, 2015
San Francisco, U.5.

Register Now >




Thank You — Come Visit Us at the Exhibit Floor!

Jeff Underhill

ARM - Director Server Programs

ARM
Booth #5615

Christian Thalinger
Oracle - Principal Member of Technical Staff

Special thanks to Pankaj Garg @ Cavium for the Cassandra Demo!

; ARM



Safe Harbor Statement

The preceding is intended to outline our general product direction. It is intended for
information purposes only,and may not be incorporated into any contract. It is not a
commitment to deliver any material, code, or functionality, and should not be relied upon
in making purchasing decisions. The development, release, and timing of any features or
functionality described for Oracle’s products remains at the sole discretion of Oracle.
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