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ARM AMH -8 Power On Sequence

1CHA| : BMC Power On

4

2TH| : Power Regulator Power On

3CH| : A L& SoC Power On

4Tt : DDR Memory Power On

5CHA| : A CPU Power On

A Boot Up
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ARM cores

Main article: List of ARM microprocessor cores

arm

Architecture Version

|Architecture| Family
| /ARMVT  HARMT
i ARMv2 EEAHMZ, ARM3, Amber
{ ARMV3  {iARMS, ARM?7
i ARMu4 ii StrongARM, ARM7TDMI, ARMS, ARMSTDMI, FAS526
i ARMVS EEARM?EJ, ARMOE, ARM10E, X5cale, FABZ26TE, Feroceon, PJ1/Mohawk
{ |ARMVE  {IARM11
i ARMvE-M iiﬂsHM Cortex-MO, ARM Cortex-M0O+, ARM Cortex-M1
i ARMV7 iiﬂsﬁh’l Cortex-AS, ARM Cortex-A7, ARM Cortex-AS, ARM_CDHE}:-_AQ, ARM Cnrtex-f_l‘l 5.
i E:AHM Cortex-R4, ARM Cortex-R5, ARM Cortex-R7, Scorpion, Krait, PJ4/Sheeva, Swift
i ARMv7-M EEAHM Cortex-M3, ARM Cortex-M4
| |ARMV8-A {{ARM Cortex-A53, ARM Cortex-A57 1231, X-Gene, Denver

—————————————

S —————— S S - — -

Alist of vendors who implement ARM cores in their design is provided by ARM [24]

N -

Core Version

<15>
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Table B1-1 ARM processor modes

Processor mode Encoding Privilege level Implemented Security state
User usr 10000 PLO Always Both

FIQ fiq 10001 PLI Always Both

IRQ 1rq 10010 PLI Always Both

Supervisor |  sve 10011 PL1 Always Both

Monitor mon 10110 PLI With Security Extensions Secure only
Abort abt 10111 PLI Always Both

Hyp hyp 11010 PL2 With Virtualization Extensions  Non-secure only
Undefined  und 11011 PLI Always Both

System SYS 11111 PL1 Always Both

<16 >



CIA| HEY &0 R 7|& : (1) SHEYIO
AA = +¢ ot 712 - (1) otE=%
AAFE Hz2 2] Oro|3.2 T2 A|A (CPU) FH B
{
.- CODE --- STACK CPU Core Controllers
} Latch
. S — . Controller [A]
- ; ©
o : (4) » Register — @--r--------- i @--------------
BSS , Y
DATA EER N
#31@*$% © Controller [B]
TEXT /,' E
10101010 S - ° Controller [C]
_______ ';_______..r i ",'l
. —— ’ ALU Controller [C]
_____________________ .‘ ,'I
e | o /@
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Up to Upto Upto
[% 3 ) 15> Neural
.//%l ° 5X X ~  Engine
Unified memory architecture faster CPU faster GPU faster machine learning
Upto v’ 2020.11.11. HE-E ARM E(M1) A
v QRS £ MEL AE(W)Y G50l 3HH 7Hd

[M]' v’ HHE{Z2| £ 1 0f|0f (11->15A|2h, T2(10->17A|2H)

battery life

Advanced camera ISP

. R
Industry-leading >
performance per watt
iPhone and Secure
Wi-Fi 6 iPad apps Enclave Universal apps
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DRAM

DRAM

DRAM
GPU DRAM
GPU DRAM

Core
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CPU

DRAM

GPU
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O H=2| 2f=H|2| IO| XHEHO| M IS RAY/EXOt HFH
O 2012 3& ZA| Al TA[ZHZHOf| ORI
O OFFO|=(Arduino)?t MCU(HIO]) Aol B=

2t =H|2| ItO|(Raspberry Pi)= UHIC|E 2|54 H 2l BE
O YHIC|E 2[=A J[8F OHY BEO| X{It9t Y

O CPU : ARM11 700MHz -> ARM Cortex-A72 1.5GHz

O M|=Z2|:LPDDR1 256MB -> LPDDR4 8GB
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N i Oracle Shows
1060 Raspberry Pi Supercomputer
at Oracle OpenWorld 2019

(£*) https://url.kr/y2ubc5
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ATEQO 7=

|:‘-"1PP |: APP APP YOUR APPLICATIONS
= YHICIE 2FHA| 28 3 7T APIS
] S i
= HAo & ClHio|A E2[0[H : ) )
OPENSTACK DI IE]l | (D _— Dashboard (GUT)
Control Plane
- EMD2ESD Ag 2 E -—'
are Mef /i c ontainers ject age ile age orage API /\/J
. _'?'_%F_f klﬂlﬁ -_rl--?h_i Bare Metal Virtual Machines ~ Cont Object Storag File Storag Block Storag
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openstack.

:::ROS

Keystone

Provides auth

Sio]| st

7= 1 (2) 2ZEQof

Ceilometer

Registers hadoop

images in
|

-
Boots data processing
instances via

s

b

Glance

Fetchs images

via

.

y

Nova

Assigns jobs

)

Provision

to

Stores

Boots database

Provides images

Provision, operation
and management

Provides
volumes to

Horizon

Provides Ul

Saves data or job

binary in Sahara

Orchestrates

images in l clusters via

Swift

[

Backups
volumes in

Backups
databases in

ci

n

der

instances via
Registers guest
images in
Provision
Neutron Provides network
connection for
A
Provides PXE
network for
‘\—{ Ironic

Trove

\% Heat

Orchestration Q

GH[A|o]Cl
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-

Non-RTOS (£ 0S)

~

RTOS (Real-Time 0OS)

~

BSS

DATA

TEXT

BSS BSS BSS
DATA DATA DATA
TEXT TEXT TEXT
\\¥ Process Process Process 4//
v v v
Task Task Task

Progess

v

Task

Task

Task
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RTOS O{=2|3|0|M o|X| A

0S_STK task start stk[OS TASK DEF STK SIZE];
0S_STK task led stk[OS_TASK DEF STK SIZE];
0S_STK task fnd stk[OS_TASK DEF STK SIZE];

void task start(void *data);
void task ledl (void *data);

void task led2 (void *data); INT8U ledl status = (1 << PORT7);
int main (void) DDR LED1 [= (1 << PORT7);
{'“““““““““““1 :“““““"““““““:
ostnit(); | @ 9 O{Z2|3|0|MO|A OS2 X7|3} 8t AldH SH=D}? o Fexr GA)

A

OSTaskCreatleésk_start, (void *)0,i (void *)&task start stk[OS_TASK DEF _STK SIZE - 1],: 0); .-~

| osstart(); ] 0 2Pt AHS ALE 2 HO| U217
return 0; ,//

} o

void task start (void *data) ///

{ e
// Timer/Counter0 Overflow //'
0S_ENTER_CRITICAL(); e
TCCROB = (0 << WGM02) | (0 << CS02) | (1 << CSO01) | (1 << CS00)
TCCROA = (0 << WGMO1) | (0 << WGMO0O) ; ,//
TIMSKO = (1 << TOIEO); S e
TCNTO = 256 - (CPU_CLOCK HZ / OS_TICKS PER SEC / 64); .~ =7
0S_EXIT CRITICAL(); e
OSTaskCreate (task_ledl, (void *)0, (void *)&taskxled stk [0S TAQE_DEF”§EK SIZE - 1], 1);
OSTaskCreate (task_led2, (void *)0, (void *)&taék fnd stk[QS“TﬁéK DEF_STK SIZE - 1], 2);

I A/ ———————————

[for i) | @ 9 REEjAIS DRI O}y <

void task ledl (void *data)
{

// LED toggle

ledl status = ~ledl status;
PORT LED1 = ledl status;
OSTimeDlyHMSM (0, O, 0, 500);

void task led2(void *data)
{

INT8U led2 status = (1 << PORT7);

DDR LED2 |= (1 << PORT7);

// LED toggle

led2 status = ~led2 status;
PORT LED2 = led2 status;
OSTimeDlyHMSM (0, 0, 0, 500);

<29>
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"1 Device Type 01

AWSI ol

reengrass

'_-:_‘;;;}";;'] Device Type 02
QUX| Clbpo| 20| 22 ZFE, BAIE, HlOJE 22l 57 ,_
% Device Type 03
Any device using FreeRTOS |
AWS ™ MM or AWS loT Device can

be configured to interact
with AWS loT Greengrass
Core via the local network

AWS loT Greengrass= AWSE lIX| C|HIO|ATFX| §IgstH| 2Hatsta
HSo X Fst= SAl0 C|HHO|AOM MME|= HIO|EE 22 = =Y
£lof QK| etete HUE|E C|H}O|AO|A AWS Lambda &4, =H

S 2o, C|BIO|A OB E S7|3t HEH2 FXIStL, CHE CIHHO|

2, A& N SeREE AH26}0] H|O|EE 22|, 245t @
g 4 QUALICH AWS loT GreengrassE A28 QIE{4lof|
ZE|o| = & CHE A¥sty, 7|14 && 294E 7|¢
A9t OHHBHHA SAME 4 AUELICEL

AWS loT GreengrassE A5 =3t olojet T2 2l RHS ALE5I0] S22t E SZ0|M ClHlo|A AT EYOE 7Y & HA
E$t S C|HIO| A BREE 4 QU&LICE 1 8Hof| AWS loT GreengrassS T2 12{23}0§ C|HIO|A H|0|E{S ZE{ZIS} 1 C|HIO| A0 A

HEOAWSE CHA| ME&e £ JELICH AWS loT Greengrass ConnectorE AH25H0
EFAL OfE2|7|0| M, 2Z2|0|A AZEL0| 9

AWS MH|AO| ZA| HEY o JASLICE EoF AN 2HE I2EES O{HE Y 7|5
2 Solf ClHto|A 2EY S WEA| AR £ A2H, AWS Secrets Manager?to| SHORE QIEE Ztaste = JSLI|CH

olie CIO|E{el +F F7|E 2elotH Eadt

—_

)

L

AWS loT Greengrass Core

Enables the local
execution of AWS Lambda,
messaging, device shadows,

and security. AWS loT
Greengrass Core interacts
directly with the cloud and
works locally, even with
intermittent connectivity

Cloud
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N . . Metwork interface Internal network
Wi-Fi Bluetooth
ays External netwaork

Parrot Sierra
Linux, Parrot FC&050 GSM Radio

2 0S (Linux)
IC Gateway Vehicle

Linux, NVIDIA Tegra 3 FreeRTOS Controllers

Toucan Toucan

USB Ethernet USB Ethernet Service Port

Ethernet Switch

(;’C

#=X) "Hacking a Tesla Model S: What we found and what we learned” https://blog.lookout.com/hacking-a-tesla
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Smart M/dular DC Solutlon

7 DCM Netim Management System
) Multl-DC Centralized Management, saving
O&M manpower -
;‘_‘ Space, power, cooling (SPC) visualization,
automatic asset management simplified O &M Smart Modular DC
- f.’»‘v.‘ \
. e \
!33- . - /' NasuymnlanNSmnnCounm ; [
«. T Coupled cooling system,more precise i
o temperature control - ™
Al auto-optimizing sigorithm;saving 8% energy
Unique refrigerant volume early warning system ‘ }Q b
) O

B

Ye

-~ -

: UPS5000-£/5 Modular UPS S A
== iR YRR TN AR Y W
E SalSets, . . MEETING CENTER

. B s moduter design, essy O A R e & P /"\-. P oawso
AT TRR NN . Ta. S \ S g
I € L RPN, s | ARNANCE
Cold Aisle h , e ) - \ ; RN - 0 . > 177/ /4 o S il 7S LL

Hot/cold aiste i s ¥ . po \ \ ( 2 y >
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== density of a single cabinet
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Extend the Amazon Virtual AWS Region Wavelength Zone
) g Private Cloud (VPC) to include Beolov ih ) ; licsition ¢ I
X H Mol =2 a Wavelength Zone and then eploy the portions of an application that require ultra-low
wavelength Zone ” 46}7' Twitch kll ._0|| o= create Avg\’/s resources like latency in a Wavelength Zone, and then seamlessly connect
Amazon Elastic Compute back to the rest of the application and the full range of cloud

Cloud (EC2) instances in the
desired subnets

AWS Wavelengthe 2HIY SIX| ZFE! OfZ2|H|0|M0f| X| XSl AWS Q12 X ZQIL|Ct Wavelength Zone2
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services running in the AWS Region

A
Lo
o =
—
Application traffic can reach
application servers running in

Wavelength Zones without
leaving the mobile network
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Q XA

AWS loT reengrass AN

] Device Type 02 C"\";-‘
iRl )_é HURI B =7 > AWS loT Greengrass Core
\ % Device Type 03

Enables the local
execution of AWS Lambda,
messaging, device shadows,
and security. AWS loT Cloud

Any device using FreeRTOS
AWS ™ MM or AWS loT Device SDK can

be configured to interact
with AWS loT Greengrass
Core via the local network

Greengrass Core interacts
directly with the cloud and
works locally, even with

intermittent connectivity
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Z / loT / Azure loT Edge i
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Azure loT Edge . el
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Update config
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files/objects

Directly
connected
devices
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" CLOUD
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APPLICATIONS Edge Core | SEI2E AMH|A
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NORTHBOUND INFRASTRUCTURE AND APPLICATIONS

REQUIRED INTEROPERABILITY FOUNDATION
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Y . edgex/edgex-go
X EdgeX Foundry Documentation Q (D e R

Introduction Getting Started Security Microservices Examples and Tutorials API Reference Architectural Decision Records Reference

Getting Started Q U | C k Sta r-t Table of contents

Getting Started Setup

Quick Start Running EdgeX

Users > This guide will get EdgeX up and running on your machine in as little as 5 minutes. We will skip Connected Devices

Developers > over lengthy descriptions for now. The goal here is to get you a working loT Edge stack, from Controlling the Device

Tools > device to cloud, as simply as possible. Exporting Data
 2.0-Ireland ¥/ When you need more detailed instructions or a breakdown of some of the commands you see in Next Steps

this quick start, see either the Getting Started- Users or Getting Started - Developers guides.

Setup

The fastest way to start running EdgeX is by using our pre-built Docker images. To use them
you'll need to install the following:

 Docker https://docs.docker.com/install/

o Docker Compose https://docs.docker.com/compose/install/

<59 >
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/\3 Quick Start

Q ® edgex/edgex-go
897 Stars - 385 Forks

o download / save the latest docker-compose file

Getting Started « issue command to download and run the EdgeX Foundry Docker images from Docker Hub Table of contents
Getting Started Setup
Quick Start This can be accomplished with a single command as shown below (please note the tabs for x86 Running EdgeX
Users > vs ARM architectures). Connected Devices
Developers > ///’ \\\ Controlling the Device
Tools > x8¢  ARM Exporting Data

' 2.0-Ireland v curl https //raw githubusercontent.com/edgexfoundry/edgex-compose/ireland/docker-ct Next Steps

~~~~~

Verify that the EdgeX containers have started:

docker-compose ps

If all EdgeX containers pulled and started correctly and without error, you should see a process

status (ps) that looks similar to the image above.
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: K8S

(CloudCore

{ Controllers

EdgeController ] E

DeviceController ] E

@

KubeEdge

Cloud Hub I
Y Cloud
(EdgeCore ) Edge
v
EdgeHub
; &
—_— .
Nodel evel > MetaManager DeviceTwin ! - e
DataStore : ServiceBus fe-1—»{ |kl
_____________________ . A APP
3
Volume lConﬁgmap Pod [ProberlEventl v v
Edged EventBus
3
»
V. A4
[ Docker ] [ containerd ] [ CRI-O ] «‘tﬁm
M scssssssssnsssssssssnsessssssqensassnsassassnssnsasenscncnnanst MQTT Broker
4

Edge Core

23t2C MH|A
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Deploy Docker Containers to Embedded Linux Devices

[l&#docker }

J) J Edge Core | 2E[E MH[A

SURVEILLANCE

10T GATEWAYS ROBDTICS
00 O]
EEB
s::vesis INTERACTIVE SMART RETAIL
KIOSKS
L]
Introduction

Embedded devices are running complex resource-intensive applications on edge. A preferred way to do so is to containerize them and then

deploy on the remote loT edge devices. This helps with better orchestration and resource planning of the applications.

Docker is an open platform for developing, shipping, and running applications. Docker containers can be beneficial for deploying applications
on loT Edge computing devices such as Raspberry Pis (RPI), Intel NUC boards, mini-computers, NXP — IMX boards, Jetson Nano, loT Gateways, or

custom boards running either Linux, Android or Windows.
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Tested 16xlarge EC2 Instances

I T S S

Xeon Platinum 8259CL

AMD and Intel: Comparing Cloud Compute
CPU Platform Graviton2 EPYC 7571

Amazon's Arm-based Graviton2 Against

by Andrei Frumusanu on March 10, 2020 8:30 AM
EST

vCPUs 64
iin CPUs Cloud Computing Amazon AWS Servers Neoverse N1
Cores Per Socket 64 32 24
(16 instantiated)
SMT - 2-way 2-way
CPU Sockets 1 1 2
Frequencies 2.5GHz 2.5-2.9GHz 2.9-3.2GHz
Architecture Arm v8.2 x86-64 + AVX2 x86-64 + AVX512
f %annapu»rf_ng@ua parchitecture Neoverse N1 Zen Cascade Lake
) : L1l Cache 64KB 64KB 32KB
L1D Cache 64KB 32KB 32KB
L2 Cache 1MB 512KB 1MB
L3 Cache 32MB shared 8MB shared 35.75MB shared
per 4-core CCX per socket
Memory 8x DDR4-3200 8x DDR-2666 6x DDR4-2933
Channels (2x per NUMA-node) per socket
NUMA Nodes 1 4 2
DRAM 256GB
TDP Estimated 180W 210W
80-110W? per socket
http://asq.kr/J4jSIrOX N
P q ) ! Price $2.464 [ hour $2.752 / hour $3.808 / hour
1
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OHE0 |0 AWSE ARME! 22AJ| " [Edl D [HH S2pQ = LI PAYH| 40% 1"

CINE=PIN 5%12020.12.0207:08 %20

AWSE= 20153 OfLPIELfEHiE Q

[CIXIZEO|0] &X|+ 2[XHOHZ0] ARM CIXtQI 7[HEo = Xpx| JHESE M1 S BRI M=
QI [t PCO| OHY0| E5F = ACt= BF0| =11 U= 2124, MA| 2o T E2! S2HRE AH]

MH|A(AWS)Zt 7| HIO|E{MIE{0fM = ARME! Q| RIS 2t =8l =22 1rt.

—r—

https://www.digitaltoday.co.kr/news/articleView.html?idxno=255143
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i Fugaku Chassis, PCB (W/DLC), and CPU Package FUjiTSu

Arm 7|8 T TE], TOPS00 ZACHS(0IM 19 485
2020-06-23 EiEHl 2|Xt jbpark@elec4.co.kr

230 mm

Y2 0|2ketd 14 (RIKEN)2L 2 X Z(Fujitsu) 35 0L

F=o| Yt A EA|(IP) & loT AMH|A 7| ArmO| XtALS| 7| =5 IR 2 ot $9tF (Fugaku) +HAREZH AR HHTA
(ISC High Performance, 0|3t 1SC)'2] TOP500 ZHAHCHS|K| A 12|15 $=4gHCtn BiEiCt

Fo1RE U= 0[StetITA(RIKEN?2I2)2t $X|Z 2/0/E|S(Fujitsu Limited)7t 25 JHeret Al 202, X|itof 112 221 w e00m . yant )3 cruraline

500(Green500) 2|AE0M MACIM 2t 28X +HHAFHZ AFE vt Att. =0, 23 62 7|& MAH 5000 +#HAREH & | | Haooom :
FE YHESH= ISCHAM = AN Z A2 E= oS 2|0 M| #HIX|0t3 £ T2t HPCG(High-Performance Conjugate Gradient)

et Al OHE2|AH| 0|42l 2 H2| 458 £H6H= HPL-Al(High-Performance Linpack-Artificial Intelligence)e| & 220i| X =10

2 JEE= goS 2AUT

A0 Chip Booted in June
Undergoing Tests

FUJITSU

Fugaku system configurati

® Scalable design

http://elec4.co.kr/article/articleView.asp?idx=25773 CPU CMU BoB Shelf

System
#of | o5
Unit e Description

Single socket node with HBM2 & Tofu

CPy 1 interconnect D
CMU 2 CPU Memory Unit: 2x CPU
BoB 16 Bunch of Blades: 8x CMU

Shelf 48 3x BoB
Rack 384 8x Shelf

Syste 150k+ As a Fugaku system

m © 2019 FANTSY
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-”__ =— : Youtu be oo 27| Cloud AlH]s

@ Amazon, NAVER, AZUR....

lllll -Q

Open S ;
ol lnteﬁface __; Application/Services
Ethernet

,,,,, —1{ Ex. Al Analytics,

..... -0

L2/L3 Switch

v

Industry Ethernet

s} Gateway IP S{2EM HE

inbound 31 2E X (from 27| 2L EAMH IP)

OPC-UA(4840), 5000, 5001, SSH

Outbound {782 (to 27| S2SEMH IP)
rest/http.80, OPC-UA PubSub 1883, https, AMQP(5672)
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HOW THE U.S. MILITARY IS USING
EDGE COMPUTING

Written by Ki Lee, Greg Dupier, and John Pisano

HOME

FEB
28

DIOIOIOIOI0,

A =9

>> CLOUD

- Edge Computing: Air Force and
FEMA Take Advantage of the

Intelligent Edge

Agencies can get access to insights faster thanks to edge
computing solutions.

by Phil Goldstein W
Phil Goldstein is a web editor for FedTechand StateTech. Besides keeping up with the latest in

technology trends, he is also an avid lover of the New York Yankees, poetry, photography, traveling
and escaping humidity.

> LISTEN T:38

Federal agencies are adopting mobile solutions that allow workers in the field to achieve their
missions. They are exploring and deploying Internet of Things technologies and are enabling users to

get online and process datain far-flung locations, from Antarctica to war zones.
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ARM Server

V-Raptor Server
=  ARM Server for Edge Computing and Cloud Service

=  ARM Server Node x 32 per 1 Server (32 nodes)

*  64bit ARM CPU Core x 24 per 1 Server Node (24 cores)
= |PMI 2.0 (BMC) management support

15W Power Consumption per 1 Server Node
19-inch, 2U, 800W Redundant Power

<80 >
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ARM Server

ARM Server node mounted

o e T e

,

1 Gbps port per ARM Server node

Remote Management (BMP) port

XSLAB Inc.'s Original BMC
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ARM Server Up to 32 Nodes (24 cores x 32 nodes = Total 768 Cores)

Display Self-designed e-Ink Display for Status
Network 1Gbps Ethernet 1 Port per ARM Server, Management 1 Port
HW Console Micro USB Console and Web Console (Serial over LAN)
Power 800W Redundant Power (Average 650W consumption)
FAN Automatic Fan Speed Control according to Temperature
Size 19inch 2U Chassis
0S Self-designed Ubuntu 18.04 (Not Embedded Linux)
BMC - Power / Temperature / Server Mount Monitoring
Software

- IPMI 2.0 support, DMTF Redfish will be supported

Stet Mo |92 0.650 (kW) x 24 (H) x 30 (days) x 100 (&/kWh) = 46,800 (&)

19 HI |23 46,800 (&) x 12 (P1¥) = 561,600 (¥)
5 MI|Q3 561,600 (&) x 5 (F) = 2,808,000 (&)

% Ll|O[E{HIE| MH Q| Bt =8 (B AFE 2[2h) = 5
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ASIC Based

" Excellent price-performance
" Vendor development cost high
" Programmable and extensible

Easy to program but flexibility is
limited to pre-defined capabilities

SmartNIC Implementation Comparison

Price-Performance

Ease of Programing

HASIC EFPGA mSQOC: NIC+Processor

Flexibility

FPGA Based " SOC Based
" Good performance but expensive System on Chip - NIC + CPU
® Very difficult to program Good price-performance
® Workload specific optimization = C Programmable Processors

" Highest Flexibility
Easiest programmability

NVIDIADPU

Software-defined Networking Software-defined Security
Software-defined Storage Infrastructure Management
DOCA Drivers and Runtime Libs

Linux Distro (Ubuntu, BlueQS)

Bootloaders (ATF, UEFI, PXE, Secure Boot)

ConnectX-6 Dx Firmware

OpenBMC
<85>
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Reduce TCO with Arm Based
= SmartNICs

A BROADCOM’

[ _sowse

53 Julio Suarez November 14, 2019

HE2XQI HIo|EMIE 2P 2Tt SmartNIC 28 37t

What is a SmartNIC

A SmartNIC is a Network Interface Card that includes general-purpose CPUs. The CPUs are used to
offload processing that is done by server CPUs. Arm CPUs are being selected for SmartNIC SoCs

because of their efficiency, performance, and the well supported software ecosystem. For example,

two Arm-based SmartNIC platforms are the Broadcom Stingray and Mellanox Bluefield. These

platforms are built around Arm A-72 CPUs. SmartNICs also include DRAM and storage and boot

standard operating systems like Linux. In fact, a SmartNIC can appear as a host on the network. For }6 >




Key Technology Trends That Shape Decisions

How Has Al Processing Purpose Driven Architectures?

100%
80%
60%
40%

20%

0%

Exploration Research Mass Market
(CPUs) & Training Inference
(GPUs) (ASICs)

How Will Al Processing Impact Edge
Processor Implementations?

H Computation m Al Processing

CPU GPU FPGA ASIC

< 87>



() ozl EY Al 24 : 22| Q1225 (Al)

Google’s Edge TPU Debuts in New
Development Board

By Joel Hruska on March 7, 2019 at 714 am 0 Comments

f ¥ G+ & Y P 129 SHARES

|

Edge TPU

b

We’ve written a fair bit about Google’s Cloud TPU, the Al inference and ML training
accelerator the company developed for handling specific workloads more effectively than
a GPU or CPU. These large-scale TPUs, however, are intended to power server rooms and
major data centers. Google has also developed hardware for smaller devices, use-cases,
and the network edge, appropriately dubbed the Edge TPU.
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FLH-X(CUDA-X)E 7|82 2 of= A8 Al EFH 3
472 GFLOPS(ZI7IE&824)Q SitsE2 X2lst, A
40| &£Ct.

Lies 2[4 Al I32ES

AHE2 SWOiI St dY 7

J¥ >

() oiz) AEY A2l 24 : 22| 2B 25 (Al)

ANNOUNCING:
JETSON NANO

Small. low y'/l')ﬂkr

128 CUDA Cores | 4 Core CPU

4 GB Memory
472 GFLOPs
70x45mm
5W | 10W
$129
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Al From Edge to Cloud

Examples of Supported Al Processes

Object Visual Facial Super Image & Video
: Detection Analysis Detection Resolution  Segmentation
—‘—I :

:l ' Object Voice Facial Sty  Image & Video
: Identification Command Recognition Transfer Enhancement
Recognition
Speech & Voice Natural Language Image & Video
Authentication Processing Captioning

Lang‘uage @9aH Linguaggio ﬂ3blK
10T oo M '. \ Mdéaoa &k MMM L 5, haa)
| cagpuy NOYN Lenguaje
End POint ° fl Langage o ||i|':
S = A4 qrar &3"11 Ngon ngir )

~ Linguagem Wika @@/
) naa
e Sprache 5% (W7 Bahasa © 1

POz EES
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Lightspeeur 2803

Advanced Edge & Data Center

%7

gyrfalcon
technology

LIGHTSPEEUR
SPR2803S
SCH124A
1833 BOO
ES

High Performance Low Cost Low Power

Energy Efficient

VR [

Frameworks:

Neural Networks

4 Q\

ﬂﬂ&

et
o
‘@

Developer
Hardware

Development Support

VGG16, ResNet, ShiftNet,

MobileNet and Some
Customized

= Caffe
D
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Performance Specifications
= 16.8 TOPS @ 700mW
= Efficiency : 24 TOPS/Watt

Supported Models
= VGG
= ResNet

0000'G<

= MobileNet .7 gyrfalcon

technology

LIGHTSPEEUR
SPR2803S

Supported Frameworks

= TensorFlow
= (Caffe
=  PyTorch
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http://112.217.198.156:9000 /A M|A g /CCCR_Lecture/

$ git clone http://112.217.198.156:9000/%EC%97%91%EC%84%B8%EC%A%RALAKEB%LIEXRA9/CCCR_Lecture
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vraptor@vraptor:~$ kubectl get pod -o wide

NAME READY  STATUS RESTARTS  AGE Ip NODE NOMINATED NODE  READINESS GATES
nodejs-deployment-666b75776-hnvgw  1/1 Running 2m35s  10.244.155.73  vraptor  <none> <none>
nodejs-deployment -666b75776-k9ct9  1/1 Running 2m35s  10.244.155.70 vraptor  <none> <none>
nodejs-deployment-666b75776-ssmn5  1/1 Running 2m35s  10.244.155.71 vraptor  <none> <none>
nodejs-deployment-666b75776-tw74q 1/1 Running 2m35s  10.244.155.74 vraptor  <none> <none>
nodejs-deployment-666b75776-z2glk  1/1 Running 2m35s  10.244.155.72 vraptor <none> <none>
vraptor@vraptor:~$

vraptor@vraptor:~$

vraptor@vraptor:~$

vraptor@vraptor:~$ kubectl get svc -o wide

NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE SELECTOR

kubernetes  ClusterIP 10.96.0.1 <none> 443/TCP 20m <none>

nodejs LoadBalancer 10.100.92.173 192.168.11.61 80:31646/TCP  2m50s  app=nodejs

vraptor@vraptor:~$

vraptor@vraptor:~$

vraptor@vraptor:~$ kubectl get endpoints

NAME ENDPOINTS

kubernetes  192.168.11.129:6443

nodejs 10.244.155.70:8080,10.244.155.71:8080,10.244.155.72:8080 + 2 more...

vraptor@vraptor:~$

vraptor@vraptor:~$ watch -n 1 curl 192.168.11.61

vraptor@vraptor:~$ ||
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