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ECE/CE 3720: Embedded System Design
(ECE G6960/2 and C5 6968)

Chris J. Myers
Lecture 3: Software Development
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Introduction

= Sueeess of an embedded system project depends on bolh
hardware and sollware.

= Real-time embedded systems are usually nol very large,
bl are often quite comphex.

= Mecdod soliware skills inchade: mosdular desipn, layered
architecture, abstraction, and verifleaton

= Writing good sollware i an art that must be devebopsed
and canmod be added on al the end of a project.

& (Good sofllware with average hardware will always
outperform average sollware with good hardware.
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Memory Allocation
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Peeudo Instructions
eet location to ORiGin
Form Constant Character string
Form Constant Byte
Form Double Byte
HjJate symbol to a valuoe

Reserve Memory Bytes
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Momory Allecation Example
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"f- Golden Rube of Software Development -"ﬁ"
Write soltwmre for olhers ns you wish Lthey would wrile for you.

& Chmntilative performanse measunemenls:
— Ihpmamic efficiency - number of C1I' eyeles requined.
— Stabie effimrrey - number of memory byles required.
— Are given design constrninks snbshed?
¢ Qmlitative performance messarements:
— Ensy o debug (fix mistaders:)
— Ensy o verily (prove cormeclness)
— Emiy o maintnin {sdd fealures)
¢ Sacrilicing clarily m fovor of exeealion speed oflen resulis in
softwnre Lhal runs (s bul dosn’t work amd en’L be changrd.
¢ You are o good progrummer il (1) you ean understand youar

I"&.__ owm code 12 months lnter wnd [E:I-uthnrsr:md:.l.n,;u_vmrmdij.
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Software Maintenance
= Maintenance 18 mosi imporfani phase of development.

= Inchudes Axing bugs, sdding fealures, oplimizalion,
porting o new hardwars, confluring for new siluations.

= [ocumentation should assist software mainlenanee.

= Most important documentation i in the oode sl
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= Comments that simply restabe the operation do nol add

L the overall understanding.
BAD I=K+4; Fo oadd 4 to I =/
Flag=0; /v set Flag=0 =/
GIOD X=X+ o 4 ig addad to correct for tha
cffset {8V} in thke transdocer »/f
Flag=0; /v means no koy bas been typed =/

= When wariable deflned, should explain how used_

Good Comments

-\-"ﬁl

int SetPoint; v Desired temperature, 16-bit sigmed

valoe with resclutiom of 0.BC,
a range of -BSC to +125C,
a valoe of 2ZE means 1250 »F
= When constant defined, should explain whal it means.

¥=009; /» 9%V is the maxisum possibla voltage =/
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Good Comments {cont)

= When a subroutine defined, two types of comments

— Cliend commends axplain how the unction is Lo e

used, how Lo pass paramelers, and whal ermors amd
resulls are possible. (in header or start of subroatine)

— Colleague comments explain how Lhe [unetion works
(wilthin Lhe hody of the unction).

ff- Self-Documenting Code -R"
= Soflware wrillen in a simplke and obvious way such Lthal
ils purpose and unetion are sell-apparent.
& s descriplive names for var, const, and linetions.
= lormulate & organize inlo well-deflned subprobbomes.
= Liberal use of #define and equ staloments.
= Assembly lngruage sivke issoes:
— Haogins and ends with a line of *s
— Hales the purpose of the lunclion
— Gives the 10 parameters, whal they mean, and how
Lthey are passed

L

— AMercan phases of oode delineated by a line of -'s
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f/f_ Software Documentation -h\'
& "arpose of the module

# Inpul parnmetcons

— llow puemed (eall by value, eall by relorence)

— Approprinle range

— Format (8 bil /16 bik, signed fansigned, ele)
Ouwlput prmumetons

— low paesed [retwrn by waloe, retarn by refenenes)
— Format (8 hitf 16 ik, signed fansigned, ele)

Example inputs amd oulpuls il appropriate

& Frror condilions

Example calling srquense

h # Loenl warmbdes amd their significanee _,..-‘I

I'/- Abstraction -\'

= Soflware abstmclion is when we define a complex
problem wikh a sel ol basic absiract principles.

= Advanlages of absiraciion:
— PFaster Lo develop because some building blocks exist,

— Kasker Lo debug (prove correct) becaase il separates
coneeplual Esucs [rom implementation, amd

— asser Lo change.
= Finile slale machine {(FSM) is a pood abstracton.
= Consists of inpuis, oulpals, states, and siale transitions.

= An F5M soltware implementation s easy W anderstand,

debug, and modily.
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