EMBEDDED SYSTEMS
PROGRAMMING 2015-16

Introduction to the Course
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PROLOGUE

hough 1 often looked for one, I
finally had to admit that there could be no cure
for Paris. Part of it was the war. The world had
ended once already and could again at any
moment. The war had come and changed us by
happening when everyone said it couldn't. No one
knew how many had died, but when you heard the
numbers—nineé million or fourteen million—you
thought, Impossible. Paris was full of ghosts and
the walking wounded. Many came back to Rouen
or Oak Park, Illinois, shot through and carrying
little pieces of what they'd seen behind their
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EMBEDDED SYSTEMS

A computer is designed
to be flexible, while
an embedded system
performs one or a few
dedicated functions



IS IT ALWAYS TRUE!?

‘ - J—

N 53 Rl Aol €5 |

EMQ* < ‘@Hwﬁ{@]g@“ “ E;'u--.
BT s BE * B -@'DWEEEE“ i‘!"‘”
TEEY " EHe=mEM™ 5"‘."‘@ W 30 e o - o =) G |
ﬁ.ﬂ“nﬂ!ﬂ‘.. » B % W * =~ .!‘H.E” 3
Fﬁ"'ﬂ N-Eaakd FLd FlEluRlol Lasl=CE
whdole Bl =12lul L Blal ek ﬂn'.w-@?
* .’..T"':_._-E@Fﬂﬂ;q Wmﬂ' ’?‘."pqw!"f*m
S [l T E"J"'. d.??ﬂ"m. LB
i !t$ﬂe&:-,- S EEEEEETYe~ BN R
EE PPN EZENERM=SMHENTERE BT %
TR CHENFA- RN RO E R RS2 R
o VIR~ BT s FE *‘!"!GM.- n.wﬂ
FRECENEH " IHER-THERATNS  ERERN
g-*"'ﬂ"! *“'E‘Iﬂ".ﬂm B e ™A -
f@.-ﬁ“”ii THEEETERD H""@a‘*ﬂmmg E@
*’-l 1 P4 !‘gn' = ==| P RE [6] -

@

00
FREE .
| '

l!’
il
@ |

,‘wlllm!¢¢”rllﬂl
03 1) el 18 0

-
D.Co
.

-mL

of

D

.
g

:d
"lﬂ

E ﬂl




EMBEDDED SYSTEMS

An embedded system has
limited resources

(CPU, RAM, storage...)



IS IT ALWAYS TRUE!?
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2.8 GHz CPU
512 MB RAM
|20GB storage

2014 phone

2.7 GHz CPU (4x)
3072 MB RAM
64GB storage



IS IT ALWAYS TRUE!?

GEEKBENCH 3: SlNGLE'anE B Owrall WM Floating point
(Higher is better) B g Memoy

iPad Pro
Apple A9X e
2015 MacBook
Core M-5Y31

2015 MBA
Core i5-5250U

201513" rMBP
Core i5-525/U

Surface Pro 4
Core i5-6300U

Sources:


http://arstechnica.com/apple/2015/11/ipad-pro-review-mac-like-speed-with-all-the-virtues-and-limitations-of-ios/4/#h2
http://www.anandtech.com/show/9766/the-apple-ipad-pro-review/4

EMBEDDED SYSTEMS

An embedded system has
real-time constraints
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PROLOGUE

hough 1 often looked for one, I
finally had to admit that there could be no cure
for Paris. Part of it was the war. The world had
ended once already and could again at any
moment. The war had come and changed us by
happening when everyone said it couldn't. No one
knew how many had died, but when you heard the
numbers—nine million or fourteen million—you
thought, Impossible. Paris was full of ghosts and
the walking wounded. Many came back to Rouen
or Oak Park, Illlinois, shot through and carrying
little pieces of what they'd seen behind their

ava = garbage collection

= no deterministic response time



EMBEDDED SYSTEMS

Embedded system are
programmed with
low-level languages

(assembly or the like)
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EMBEDDED SYSTEMS

NLLEES LOURSE

¢ Complex, mobile platforms

e Enormous growth and popularity in recent years

¢ High-level programming,
leveraging on sophisticated libraries

e Languages: |Java, C++






http://www.stanmeyer.com/

MOTIVATION (2/2)

¢ Hundreds of thousands of jobs in the
“App economy”

00 L Figure 1: Sizing the App Economy
(jobs, thousands)

EMPLOYMENT, THOUSANDS

Data for the U.S.

Intermet publishing and web search portals
Elecironic shopping »
W

reloss telecom carners

Saltwang publshars

Source: ,02/2012

Custom computer pregramming



http://www.technet.org/wp-content/uploads/2012/02/TechNet-App-Economy-Jobs-Study.pdf

AIM OF THE COURSE

Embedded
Systems

PROGRAMMING




ANDROID

e >|0? devices sold in 2014

e Cheap devices available

¢ Open source™

s Developed apps can be
installed at no cost
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