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SHARE KNOWLEDGE SHARE SPIRIT

Embedded HW Cloud SW
AVR, ARM, ARM Cortex-M/A Ubuntu, OpenStack, Dell Crowbar
ARM Linux
Embedded SW Industrial SW
Firmware, RTOS, Linux, Android OCR, 3D Robot Simulator, Android
Embedded HW/SW : OEM / ODM business Cloud & Industrial SW : Solution / Service business
® ARM based Identity Card Scanner ® OCR (Optical Character Recognition) Algorithm
¢ ARM based Car Number-plate Reader (CMOS Camera) ¢ OpenStack Deployment & Technical Service
e AVR, ARM based Development Kit e Open Source based 3D Robot Simulator

¢ Input Device for Smart TV / Tablet / Phone ¢ Industrial Android Device & SW
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FPU Coprocessor (Vector Floating Point Technology)

T

( ARMV6 ) ARM 11 Akt

( ARMVvV7 ) ARM Cortex-A8 /A9 / A15

( ARMv8 ) ARM Cortex-A50 / A53 / A57
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ARMvS8-A - Context

Join the community defining the future

ARMv8
«  A-profile only
(at this time)

«  64-bit architecture
support

[ VAP

NEON™
Adv SIMD

Key feature
ARMv7-A
compatibility

AppliedMicro launches first 64-bit ARM server chip El= © ¢

Published on 27th April 2012 by Gareth Halfacree

Applied Micro Circuits has become the first company
to announce a fully-functional server platform running
on a 64-bit ARMva-based system-on-chip processor

While ARM is causing a stir in the microserver market
with its low-power chip designs, in particular the
Cortex-A15 "Eagle’ which includes 48-bit memory
addressing and hardware virtualisation extensions,
the company still has a major roadblock to its major
adoption: unlike x86 chips, the ARM processors are
32-bit at heart.

For ARM's traditional target market of embedded and
mobile computing systems, that's not a problem: no
phones on the market today have more than 4GB of
RAM, and they don't spend theirtime doing heavy
integer mathematics. If the company's serious about
breaking into rival Intel's stronghold market of the
datacentre, however, it's going to have to address that
problem with a true 64-bit implementation - not just
the extended addressing of the Cortex-A15.

W Tweet <14

Mews 13 Comments

AppliedMicro has become the first company with a true
B4-bit ARM implementation aimed specifically atthe
server market.
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G Wy ARM' sevveys at all?

First, ARM has a long-standing history of providing processors that use very little power.
Second, the processors are very low cost and very durable,

Third, with the Cortex-A9 and Cortex-A15 processors in particular (both ARMv7), the
performance differential between ARM processors and x86 is starting to shrink pretty

significantly.

Finally, the growth of Linux and open source software provides software costs that can
now match the low costs of the processor itself.

[= M| http://wiki.ubuntu.com/ARM/Server/FAQ
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ARM SoC (System on Chip) : PCle, SATA / SAS, ...

ARM Server Board Hardware Design : Gigabit Ethernet, POE (Power over Ethernet), -

ARM Server OS & Device Driver Porting : Ubuntu, OpenStack, OpenFlow, -

x86 Server based SW Porting to ARM Server : Apache, Tomcat, MySQL, Python, Ruby, -

ARM based Virtualization : ARM Cortex-A15 processor, virtualization support
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@ Wihy Obuntu on ARMY.

Ubuntu Server 11.10 for ARM was the first time a Linux distribution announced full
support of an ARM server.

Ubuntu provides "multiarch" support, which allows a user to mix binaries from multiple
ABIs on the same installation.

Ubuntu has also been a leader in cloud-based technologies as one of the first most
significant providers of technologies such as OpenStack.

Ubuntu is a key partner of Linaro, the essential source for ARM support of Linux.

[Z= ] http://wiki.ubuntu.com/ARM/Server/FAQ
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4MB L2 Cache

ARM® Cortex™
Quad-Core
Processors

DDR3/3L Controller

S0/eMME . Eﬁfﬂ

Contraller

Calxeda EnergyCore ECX-1000

Le

PCle 2.0 x1/2f4/8

EnergyCore Fabric Switch

1 5k XALIL

1Go 5GMII

10 Gh AL

1. Gh SGMII

10 Gb XALI

1 Gl G

10 Gb XA

1 G SGAI

10 Gk KAL

1 Gl SGMII

1 G SGERII
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The savings for appropriate workloads can be huge

Estimated savings with Calxeda-based servers*

/ Watts/iGHz (Chipsets only)
100% -
g o TR :
B oam ’/,:‘ 7 63
E 0% |7 g
5 43
-] 60% /
8 son g
E A0% * 2 1.4
* £l 1 07
20% B —
10% 0
Cabeeda ARM, Calxeds A RM, Intel Nehalem IEM Pew er7 ntel Sancly Bridge
0% P 2 ok {1.1GHz, 4 cores, (1.1GHz, 4cores,  (X7560x86,  (4.0GHz, Bcores, 2012 (3.5GH7?,
: ! ! =t { ~6Nalts fuly  ~3\Natls average 2.2GHz, Scores, 200 Walts) 15 Watts/Core)
static Web | E9% . 3% 7% loaded) 50% loaded) 130 Wakis)
E Dynamic Web T9% 58% 33%
- Hadaap _ 53%, _ B3% 60% sl gl
B Memcached % 969 B0%

EnergyCard: a Quad-Node Reference Design Breakthrough Savings and Simplicity

Four-node reference platform from Calxeda Energy, cost and space savings move the industry to new architecture

Available as product and/or design Traditional x86 Calxeda

Plugs into OEM system board with passive fabric, no additional switch HW $33M Llotle il F'Latform
EnergyCard delivers 40Gb Bandwidth to the system board. (4 x 10Gb links) T— $1 2M

= 899% less energy
é 94% less space
|  63% less cost ‘
| 97% less ity

400 servers 1,600 sarvers

10 ks 112 rack
4 Servers. Complete. 20 mmn“ 2 switches

Approximately 10" Dnlv 20W. 1,600 cables 41 cables
91 kilowatts 9.9 kilowatts

4 GB DRAM ECC mini-DIMMS
Quad-core servers

4 SATA / Node (flexibility!)
Power, SATA, & Fabric
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Introducing the ARM Cortex-A50 Series

22Ul CoreLink™ CCN-504 and DMC-520

Cortex-A53:
Most energy-efficient
applications processor Virtualized Interrupts Heterogeneous processors = CPU, GPU,
from ARM DSP and accelerators

Uniform
System
memory

Upto 4 cores
percluster

’ N * Qiuiad Cuad Quad Cuiad
CQHE!)[W-ASS Upto 4 Corbox- Corlex- Coriox- Coriex-
h AlE A1S AlS AlS
ARM CoreSight™ Multicore Debug and Trace n?u .;:m
clustars L2 cache L2 cache L2 cache L2 eache qu 13
AMBA
= e o : intarfaces for
| CorpLink™ CCM-504 Cache Coherenl Motwork
Integrated i D coherent
Licache N . £-16MB L3 eache S‘FT:;T | accelerators
| 2 and 1O
8-64k I-Cache |8-64k D-Cache [OlE
23 4 TR FRN D NSRS
I il
ACP  SCU L2 w/ECC (12848 ~ 28) DEER?::T;;T Pl . 5P

A v
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Server industry technology evolution

Mainframe Unin

0|

Marfcet revenme growth (201 2-2005 CRERH]

ARM and Avom
(cherud | Fryparscalal
Rack and tower Densiy optimized

4% -2% 1% 1% 12% New category
3% .
At the forefront of HyperScale computing
Density optimized x86 servers Hew innovation for ARM
revenue market share: and Atom (HyperScalel
5% HF Project Moonshot
+ First majior vendor to announce ARM
21 and AT SEFUEr Program

+Bp:: * [From tens of seners per rack sharing
nathing — to thousands per rack

shaging everything

15%

104 = By 2015, ARM and Atom sereers
expected to be 15% of the global

5% server market

(P

[ aind TH2N 2 Eg% 94% 53% 9?%

Lessenergy  Lessspace  Less cost Less complexity

B W17 W e Ly v v — o ety d e b L b By s by Ppmlre e Ty
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Windows Server 8 Isn’t
Ported to ARM.

Embedded

Lortex Procesors

Gortex-A9.
:Ei;'-_'r_._t'i&_'_:'-'c'aAB

ARM7 Correx-HM0
| ARM7 [ Corcext0] |
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