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Formulation Architecture Architecture  First ARMv8  First ARMv8  1.6B smartphones
project ramp release processors  Android handset shipped
announced 50% ARMv8
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Architecture
project ramp

Formulation
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ARM

« Accelerate

« CoDesigned with Distributed Application

» CoDesigned with Ecosystem

* Co-Design with (Constrained) Environment

» Challenge & Opportunity for PRC Ecosystem

TrustZone for ARMv8-M: time to market & secure

ARMmbed
2 » 21 Hacked Cameras, DVRs Powered Today’s
Massive Internet Outage
ARMYB-M, The New Microcontroller
Architecture With TrustZone

Security Builtin

ARM Goes for loT with the Cortex-M33 and
Cortex-M23 Cores

‘o s KT with ARMYS-M e TsstZene.
005,201y honus

PSA is defining a framework and core security functions

Defines the TCB and various levels of isolation

code

Architecture  First processors Secure ﬁ“::;; 2 s il = Standardised core security APls
o l())usbllc . announced Comms Siries = SW vendors can more easily plug-in
Ary PR Al their differentiating secure
—— — §§ 4|29 |85|38 functions
ymmetric ru 8|0 § - 3 R .
| Crypto Accl I Boot 4 1 = The open source implementation
debug c

will be usable as-is or modifiable

wcamurps fl Secure ontrol
3
Timers re partioning [ Secure boot/loader
Counter / Counter ! Watchdog Crypto
Fuse Logic Fuse Logic Timers Acel

Increases the value of the SoC to ODM/OEMs because it has known security functionality and
mabkes life easier for 374 party SW vendors

ARM
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By 10X factor
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File Edit Wiew Display Diagram Simulation Analysis Code Toals Help
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L] Raw and filtered ECG signal
7 FilteredSignal
HeartRate (bpm) ——o—p» —>
ECG Source P In1 Qut1 * N1 Peak L3 e
ANt = HeartRate
Threshold
ECG Signal Selector Convert Sample Rate to 200Hz ECGSignalProcessing >
g
g
HeartRate, Peak and Threshold
) _ “ ~»
ECG QRS fall 52T &
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FixedStepDiscrete

Ready
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DESIGN and SIMULATE /Quick design and faster

simulation for real-time DSP
systems

» Streaming Signal Processing
in MATLAB

» Signal Processing in Simulink

» Single and Multirate FIR/IIR
Filter Design, and Adaptive
Filters

» Signal Scopes, Analyzers,
and Measurements

* Real-Time Multichannel Audio
Processing and 1/0

Algorithm :
Development =g sl Streaming signal
Processing

Floating Point

Rapid prototyping with
streamline test and

_ _ verification:
Fixed-Point

C, C++ VHDL, Verilog « C and C++ Code Gen.eration
for Desktop Acceleration and

Deployment
* Implementation and
ARM psP FPGA AsIc Integration for FPGA, ASIC,
) \DSP and ARM

f IMPLEMENT and INTEGRATE b

AdId3A pue 1S31
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| ex_ecg_sigprocessing_R2014b

’i ex_ecg_sigprocessing_R2014b
File Edit View Display Diagram Simulation Analysis

Code | Tools Hel
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ECG Source —

v @

Raw and fitered ECG signal
FiteredSignal

g

HeartRate (bpm)
Peak
Thres hold

Outl P In1
rawinpu

BCG Signal Selecfgpnyert Sample Rate to 200Hz

ECG Signal Processing

e N

HeartRate

—

HeartRate, Peak and Threshold

Contents

Summary

Subsystem Report

Code Interface Report
Traceability Report

Static Code Metrics Report
Code Replacements Report

Generated Code
[=1 Main file
ert_main.c

[-1 Model files
ECGSignalProcessingSubs!

ECGSignalProcessingSubs:

ECGSignalProcessingSubs:

ECGSignalProcessingSubs:

real T v:

int32 T i:
intlé T RRSum;

uinc32 T tmp;

' incorporate.

.y

BEE rir float_neon(sECGSignalProcessingSubsvstem

s:

oH. S,

ECGSicnalProcessingSubsystem U. rawlnput[0],

ECGSignalProcessingSubsystem

E.BandpassFilter([0],

/* DiscreteFir: '<Si>/deri =/

neld _fir float_neon(&ECGSignalProcessingSubsystem DW.S_c,

B.BandpassFilter[0],

ECGSignalProcessingSubsystem

ECGSignalProcessingSubsystem

B.Abs([D], 50U);:

/* Abs: '<S

for (i = 0; i < 50; i++) {

ECGSignalProcessingSubsystem B.Abs[i] = (real32

(ECGSignalProcessingSubsystem B.Abs[i]);

T) fabs

501) ;
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» Databases (SQL)
* NoSQL
» Hadoop

X 1/0

» Text
* Spreadsheet
« XML

PR B 1R
- RESTful

+ JSON
« HTML
* Mapping

* Financial datafeeds

MATLAB #iE 9 thER R T
B BiEf TR R

Sensors Signals Images

P gw
o W S
Ny W Y\:J‘(

Traditional Data Sources Dominate, But

Many New Sources Are Planned

Transactions

Log data N, 52

Geospatiallocation data  EG__——

Social media profile data I %
Fres-form text TN -
Emails/documents NN - ::
Social media chatiinteraction data NG

=l

385
43%

38%

42%

A200

(Sensor:‘machme-generated data I 0 43% \
Images I 5%
Audio TN 125
Video NN 10%

Otner M 12'%

38%
= Analyzed now

33% Planned

37%

J

Gartner

24
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X 1/0

» Text
Spreadsheet
XML
CDF/HDF
Image

Audio

Video
Geospatial

B (St

* CAN (Controller Area Network)
* DDS (Data Distribution Service)
* OPC (OLE for Process Control)
« XCP (eXplicit Control Protocol)

SHREE S

* Sensors

« GPS

* Instrumentation

+ Cameras

« Communication systems

* Machines (embedded systems)
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CAPL  CENTRL  DUNWOD ¢

01-Jan-2004 00:00:00 1015 1651 618
01-Jan-2004 01:00:00 927 1562 568
01-Jan-2004 02:00:00 891 1507 541
01-Jan-2004 03:00:00 NaN 1440 517
01-Jan-2004 04:00:00 NaN 1434 499
01-Jan-2004 05:00:00 NaN 1449 496
01-Jan-2004 06:00:00 NaN 1490 524
01-Jan-2004 07:00:00 NaN 1525 526
01-Jan-2004 08:00:00 960 1529 518
01-Jan-2004 09:00:00 1046 1628 541
01-Jan-2004 10:00:00 1111 1706 570
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MATLAB Analytics work
with business and
engineering data

Repositories

* Databases (SQL)
+ NoSQL

« Hadoop

File 110
* Text
* Spreadsheet
« XML

Web Sources
RESTful

+ JSON

« HTML

« Mapping

« Financial datafeeds

ARM
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Communication Protocols

« CAN (Controller Area Network)
+ DDS (Data Distribution Service)
« OPC (OLE for Process Control)
* XCP (eXplicit Control Protocol)

Real-Time Sources
« Sensors

« GPS

« Instrumentation

« Cameras

« Communication systems

* Machines (embedded systems)

g
1l |
= 84

Load (MW)

0
Jan2004  Apr2004  Jul 2004 Oct2004  Jan 2005

Error (MW)
o

]
8

8

Jan2004  Apr2004  Jul2004 Oct2004  Jan 2005

FAk

MATLAB lets
engineers do
Data Science
themselves

Processing

Cloud

MATLAB Analytics
Scale

Web
Cluster
GPU

Desktop
Mobile

Machine
Learning

Language

“EEE B

CHFEREE

FRRIgRAAREgENTESE

RGN

MATLAB Analytics
run anywhere

,a;ﬂ' Standalone

Signal

# Application

Optimization

Control
Systems

Symbolic
Computing

* Microcontrollers

» DSP chips

 FPGAs

* Industrial automation
systems

amazon
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Dataset courtesy of:

Davide Anguita, Alessandro Ghio, Luca Oneto, Xavier Parra and Jorge L. Reyes-Ortiz.

Human Activity Recognition on Smartphones using a Multiclass Hardware-Friendly Support Vector Machine.
International Workshop of Ambient Assisted Living (IWAAL 2012). Vitoria-Gasteiz, Spain. Dec 2012
http://archive.ics.uci.edu/ml/datasets/Human+Activity+Recognition+Using+Smartphones

ARM ) PARK 15


http://archive.ics.uci.edu/ml/datasets/Human+Activity+Recognition+Using+Smartphones

4\ MATLAR R2017a

£

Ld &wﬂém

‘Fmﬂ‘f\hl
XD REE FEY #BA0 IRQD =ED =200 BEH
WKL -

<;=->:13°_‘| ide| k|
Fe s

>?

Vl!l‘; E't

.52)
3

(Acc-X (m

(Acc-Y (m - 579

(Acc-Z (m - s79)

&

-
(=]
T

o
T

.
-h
(=}

3

Cal L

Detaction

total_acc_x_train

T

| Y ”ﬁ\\ ?
- rLr. *ht '
B iy

Laying
Sitting
CimbingStd
Standing
Walking

Time (sec)
total_acc_y_train

?”3_-’. ?";'1' . »F . o "’
e : B M‘M

Time (sec)
total_acc_z_train

'u e Ll

Tme (sec)

"4 Human Activity Detection - O

x#H S®=E0 §§M mAD IED Eﬁ@) EDMD BEH)

(N

B voa-

Dadse

N
o o

— '
o u
u T

-15

(Accelerometer Readings (m - s'2)
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scope Readings rad - sec-1
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Human Activity Mobile Sensor Data
JAN

Accelerometer X
Accelerometer Y

- Accelerometer Z

\

__Actual Activity. : ClimbingStairs
. Predicted Activity : ClimbingStairs
0 05 1 15 2 25
Time (s)

Classifier: ClassificationKNN

Gyroscope X
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Spark + Hadoop

= 7 Spark £ HITIIT
MATLAB 20 11 E iR 575

= %% MATLAB RZF, HEBEZ Spark
SHzH
MATLAB #51E55
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| for k=1:max 4+ ‘
x = fft(dat |/
for k=1l:max v = 20*logl 1‘I or k;i‘::r?gxt
x = f£ft(dat " - 20%1og1
v = 20%*logl TJM[ Lo —
[ NexT |

Embedded Hardware

Standalone : MATLAB
Application - Production
pa Server

MATLAB
' Runtime

20



4\ MathWorks

ET AR CHHE

% Download the tide data using a custom function

[tideTime, tideRangemm] = readAllMyTideData();

:] ThingSpeak Channels  Apps Blog  Support v Signin  SignUp e to water depth from the mud

%Measured distance from the gauge to the mud.
omud - tideRangemm) / 25.4 / 12;
ndex] = unique(tideTime);

Billions and Billions

eet(duptimeindex);

The open data platform for the Internet of Things e =
(could also use movmedian) ) Level

(depthFeet,121,2); -

Get Started [ Contact Us ]
(depthFeet,11,1);

W collect A Analyze {‘\\V/ Act

Send sensor data to the cloud. Analyze and visualize your data. Trigger a reaction.

O l- 1 ' 1 ]

Jan 26, 00:00 Jan 26, 12:00 Jan 27, 00:00
2016
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