


Arm Education: Vision and Mission

Vision Goals

* To play a leading role in plugging the education, ° Creating an environment where industry can
and skills gap in computing for the benefit of contribute to the education of the next
scholarship and society generation of engineers through the creation

of up-to-date teaching materials.
Mission :
* Creating affordable and easy to understand

* To help academics access state-of-the-art content that removes entry barriers to teaching
technologies, tools and know-how from the and learning.
Arm.ecosystem >0 t.hat they can educate, train «  Attracting new participants and increasing
and innovate effectively in the modern diversity in engineering, via accessible teaching
economy. materials.
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Arm Education: State of Play
Addressing the Education/Skills Gap

Arm

Universit Arm School
niversity Program
Program
(AUP) SR}
S rt A
Free Education Kit offerings Help address the ezgs;)sten:r:nd work

to academia growing STEM

education/skills gap and closely with other

Sinc.e 2013: 11+ Arm-based encourage students to Education stakeholders
EdKits, 6000+ Arm-bgsed appreciate, consider at Arm

courses at 1500+ unis and/or pursue successful Established in 2018
worldwide STEM careers

Arm Education Media (our publishing imprint) provides a platform for AUP and ASP to publish
premium educational content incl. interactive online courses and textbooks & reference books

Arm Sustainabilit
Arm Partner Enablement
Certification
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Arm University Program Education Kit
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Code solutions

CPUAsm_lab.zip CPUAsm_proj_sol. CPUAsm_proj.zip

Arm Research Summit



Education Kits Roadmap arm University Program

Bl Released 4-year Beat (Renewal Period)
* ’Development ‘
@Q}j\x Planning | ; etk - A S— : .
‘Mec r obotic
(_)Concept or N g"":"“/ B robotics Systems Revamp
. amibe  Electronic S
(ciﬁ‘m} (MALI, Cortex-A) f‘.‘f:'tr:ﬂ ' System Design | ‘7 Revam (NN,
| & Programming Graphics/Gaming []
Revamp
Efficient Embedded DSP  Embedded Rapid Embedded [
Cortex-M (Cortex-M4) Linux , Revamp
s . RT OS (Cortex-A) Embedded DSP .
Rapid Embedded . (Cortex-M System Design & ' .~
N Programmin P
{Corfee-n) CMSIS-RTX) | [o8F g
Intro. to SoC ' ' |
i(Design Start M0/3, . VLS| Design &
FPGAs) Computer
Advanced SoC Design . Architecture
(Cortex-A, FPGAs) l
2013 2014 2015 2016 2017 2019
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Example: Introduction to Computer Architecture Education Kit

° Alm Lecture Lab
. Teach the fundamental concepts of computer 1. Introduction to computer Getting Started
. architecture
architecture and how these concepts are :
) . . 2. Fundamentals of computer Lab 1 - Running Assembly on
applied and implemented in modern processors design “Educore”
° LGbS 3. Pipelining Lab 2 — Armv8-A Assembly
. | . b f encoding
e S_Stage.SImp € PFOCESSOF running a su seto 4. Branches and limits to Lab 3 - “Educore”
Armv8-A instructions (AArch64) pipelining microarchitecture
- Students can modify this processor to 5. Exploiting instruction-level | Lab 4 — Simple pipeline
implement Comp. Arch. concepts, such as parallelism
pipelining, forwarding paths, stalls, etc. 6. Memory Lab 5 - Forwarding paths

PPA estimation

students into the RTL, rather than just observing
black box behavior with processor models.
- Tools: Icarus Verilog, GTKWave, GNU GCC, etc.

8. Multicore

9. Multithreading
10. Vector SIMD, GPU
11. SoCstudy
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Example: VLS| Fundamentals Education Kit

* Aim
- Teach the fundamentals of VLSI design and
application of these concepts in simulation,
verification and physical implementation of a
simplified microprocessor using standard
industry tools.

e Labs

- Implement a simple microprocessor with
industry standard EDA tools

- Practice ASIC design workflow: simulation,
synthesis, verification, place and route, etc.

Complete processor Chip Layout

Controller
ALUDec

Datapath
ALU

AND & OR
w ordslices
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Week

Lecture 1

Lecture2

Lab

1: Introduction to
VLSI

2: Circuits and
Layout

Getting Started

2 3: VLSI Flow 4: |ldeal Transistors
3 5: Nonideal 6: DC& Transient 1: Leaf Cell Design
Transistors Response
4 7: Logical Effort 8: Power
5 9: Scaling 10: Simulation 2: Datapath Design
6 11: Combinational 12:Sequential
Circuits Circuits
7 13: Wires 14: Adders 3: Synthesis, P&R
8 15: Datapath 16: Memories
Component
9 17: Clocking 18: Variation & 4: Chip Assembly
Reliability
10 19: Design for Test 20: Full Custom

Design

ArMm Research Summit




Cornell Testimonial Video — Arm University Program
Education Kit

Student Projece

Zombig Virtual Reality Game
foihet Macdonakt and Zactur y Jiegles
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Online Courses

000 mon M an 3 Booksheif Online:

€ ©a vitalsource.com

Graphics and Mobile Gaming
Online Course

Arm Education Media

1. Introduction to Graphics and >
Mobile Garning

2. GPU Architecture and Mali GPU >

3. Introduction to Graphics API

10 © 2020 Arm Limited

and OpenGL ES 4

4. Rendering Pipeline and Shader s

Programming

5. 30 Graphics and Matrix >

Manipulation

6. Texturing and Lighting >

7. Performance Optimization and >

Programming Techniques

8. Introduction to Mobile Gaming >

9. Game Graphics >
>

11. 3D Effects, Architecture and >

Performance Considerati

12. Virtual Reality >

Appendix >

[~ 12 Graphics and Mobile Gaming Online Course

Simple Triangle

Menu

Now that we have setup the basics of our application and developed a basic unde

they are useful in graph art 1o apply this knowledge to creating interesting things! We wil

the creation of a simple triangle. This lab will primarily alter/add code in the native-ib.cpp file.

ics, we can

sating New Project + Native Includes

The previous project will

and include the files. Remember to rename the project and everything specific to the name to S

otherwise things such as packages and C functions in Java will not work.

Also, in our native.cpp file, we need a number of includes so we have the adequate support to complete the

project

#include <jni.h>

#include <android/log.h>

#include <GLES2/gl2.h>

#include <GLES2/glZext.h>
#include <stdio.h>
#include <stdlib.h>
#include <sath.h>

#define LOG_TAG "LibNative"

#define LOGI(...) __android_log_print(ANDROID_LOG_INFO, LOG_TAG, __VA_ARGS__

Lecture Videos
split thematically

LabVideos
split thematically

shaders and how

gin with

as the starting point for this one. Simply copy the code across of create a new project

mpleTriangle,

Interactive Quizzes

multiple choice questions and problems with answers

Arm Research Summit



Online Courses

Learn a typical SoC development
process around Arm Cortex-M

hased procs

s5005

Learn more

Engage with a typical advanced
SoC design process on an Arm
Cortex-A based platfo

Learn more

Learn how to LIJI\rI'qulL' the Linux
kermel and develap customn
peripheral drivers. Gainan
undesstanding of the
architecture and acquire
practical skills required to b
embedded Linux system.

L

Learn more

Learn core concepts of
mechatronies and robotics systems
design_ as well as microcontrolle
PrOgramming using
based platforme

Learn more

Access the full collection of our
Computer Engineering and

Infarmatics oaline courses thiough
our new compendium offering. This
unlimited ace

provides you wi et

1o ALL 10 online

ourses for 3

months, for a single one-off
payment.
Learn more

Leam to design DSP systems and
create commerclalty viable audic
applications, using high-
erformance and enesgy-efficient
acessors

Learn more

Learn the baskcs of graphics and
game design technologies on
mobile devices, with a fecus on
optimizing performance and
reducing power consumption

Learn more

Leamn how to accelerate the

development of embedded systems
and rapidly prototype
embedded applications

Learn more

Cur Online Cowrses Sampler
provides you with the opportunity
to review extracts of lecture slides,
quizzes and lab videos from all our
online courses for the price of

B,

‘or perpetual access.

Learn mare

Learn the design and programming
of embedded syster and how to
anplement them in low-level
hardware using standard C and
assembly l

ge

Learn more

Leamn loT principles by working
through a system that connect
ermbedded sensors using

system deslgn

Learn mare

Learn foundational RTOS concepts

for embedded applications,
wcluding task scheduling, memory
allocation and resource

management

Learn mare

edumedia

@arm.com

Arm Research Summit



Heriot-Watt University Testimonial — Online Courses
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E-First Textbooks and Reference Titles

Complements online courses with wider coverage of topics

Digital-First with Print-on-Demand

. ! arm Education Media
arm Education Media O § S
Eribsadied Sust Fund tal Digital Signal Processing using perating y5t_em5
Crbssdedsmatundmenta || By o e Foundation:
} ¥ : Microcontrollers ith Li i
Microcontrollers With Linux on the RaspberrY F[
Theory and Practice TEXTBOOK
A Practical Approach K
Cem Unsalan, M., Erkin Yacel, H. Deniz Garhan Wim Vanderbauwhede
Alexander G, Dean Jeremy Singer

s = =
Embedded Systems Design A Digital Signal Processing

’ -

arm Education Media
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Textbooks and Reference Works

A | Released Arm Education Media
’Development

OAdv Planning

Operating Systems . .
<:>C0ncept oundations EI t . S t IOT <:> (GRrafpbhchs()&<:>Gamlng
ectronic System ef boo
Design and (Textbook)
Programming Intro to Robotic Systems
(Ref Book) O

Embedded Systems [J]  DSP [] OS Foundations wit RapidEmbedded ) |g70s ()
Fundamentals (Textbook — Linux on ll:aspberry P I(\;fl)g%%glgook (Textbook)  Fmpedded System Design
(Textbook — Cortex M) Cortex M) (Textbook) Embedded Systeyns and Programming
Fundamentals ‘
(Update with ST board)
SoC Design . Modern SoC Design Computer Architecture yLS| Designo
(Reference Book — (Textbook — CortexA)  (Cortex-A, Cortex-R)O VLSI Design &
Cortex M) Introto SoC Design‘ Computer
(Textbook — Cortex M) Architecture
2017 2019 2020 2021 2022
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Arm Education Hub
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Solving Community Challenges In
India: [IT Bombay Spearheads
Healthcare Initiatives

§ sivacunaselaran 14may 2020

Introduction
{ablerliable, and
psn
i tions i B.Ravi,
Institute Chal Profesor Bombay.wh (Blomedical
enter.Inthis bl
2 wider ook

commanity challenges.

Why is [IT Bombay the ideal place for building
innovative technology solutions in India?

IT Bombay. h,

Center (BETIC) at T which,
could support various medical design projects.

However, BETIC Bombay
instit i . suchas COE

Canyou describe your research and innovation
labs for us?

BETIC 2 indi i 2 I

devie
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Success with Online Learning: A
Curated Collection of Resources for
Academics

e Robert lannello 16 Apr 2020

The COVID- il f society,
ducati i 4
intentional, thoughtful

oVID-19

In this post, we gather
teaching staff with a useful head-start.

Managing the Transition to Online Learning

ad )
the UK '  onhow UK
d i i ing’" to students
d
jirtual

well-being is maintained during this difficult period.

‘Additional recommended reading on this subject

 The Times Higher

o The Australian
Practice.

Teaching
line Teaching.

« The Chvonicle of Higher
which have been produced by a number of US universities.

Free Academic Content for Teaching and Re-

search
o s
o bk
- ; here.Additional, Chest,
providers such as Adobe and Microsoft.
Jtionof tibeary

rtia (ICOLC), i i i instituti i

students.

core Computer

Qutcomes And Impacts, Not Just
Activity And Outputs

‘ Khaled Benkrid 4 May 2020

od i i Inthis i
Ll and
cnlead . protiems s
confiation Foutputs,
Figure 1 Value Ppatine
Naturai, finputs” Thiscan
aterial e farms of capital T cost ot npe
\ nto"outputs
theproject  for example, these couia
roduced Thorate ingi
aflencyof theprojoct
“outcomes"
project j
Longs " e wi
Therate
tfcacyoftheproject.
el
lead to conft eff i pr B
X CoreMark/MHz, So What?
Corabarkc
[1)is awic PEC
CPUbenchmarks [2] such as SPECint and SPECFp are used to measure the performance of CPUs used in
servers H i ;i
theresults
oo
However,
the CoreMark benchmark s st an output. impacts, which ook
atcustomer or user
pic Poveer Area (PPA) Cost (PPC) sweet spot in
ehC.
tisato pedded
piace. Most people ©

ot
need for acamputer to perform specific tasks under constraints e.g. pawer, ares, time, cost. By this
definit i

H phanes

https://community.arm.com/education-hub

Tips For Home-Schooling

-l

\ -

& KhatedBerknid 26)un2020

The COVID- i i children.
school for
or
ing.
d Don's, i our
readers. two hours or six hours per day

schaoling. these tips should still be applicable.

Prepare the study environment

your chil ind a set timetabie too. Familiar
s would be though not
necessary, i
and tools,inawell it f the house.

also give a sense of familiarity and continuity.

helpsecurs thar
What you should do during study times
" —_— dying. They
Hreedbe; ’ cptions
y Itishard to
" at
e
o far from it. itor, and
i
Scaffolding
Vygotsky as[1}:
it i adult
guidance. or in collaboration with more capable peers”

Inother words, ZPD s the di i y

So. vhen your child s in the ZPD of a task, your job s to give them enough of a boost or scaffold to

per inhand. your dge.
skill, i Your
dnotess)
the skill

¥ “are
areas ne. the
question i Overt time,
of the task i i
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Why Arm? A Day in the Life of a Student
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