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About me

 Embedded dev for 7 years

* Railway, automotive, medical, 10T, home automation
* Organizing Gdansk Embedded Meetup
* Blog: ucgosu.pl (in Polish)

« Twitter: @MaciekGajdzica SO IW}
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Atmega3?2

e Clock 16 MHz
e FLASH 32 kB
 RAM 2 kB




Embedded architecture?
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Embedded architecture?
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5 Embedded software architectures
5.1 Simple control loop

5.2 Interrupt-controlled system

5.3 Cooperative multitasking

5.4 Preemptive multitasking or multi-threading
5.5 Microkemnels and exokernels

5.6 Monolithic kernels

6. Additional software components

5.8 Domain-specific architectures



STM32

e Clock 180 MHz
e FLASH 2048 kB
e RAM 256 kB
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Sim88x_SetPower{bool TurnOn)

if(TurnOn==true)

1

iF(SimBex_SendAtCommand{"AT\r\n",288,1,"AT\r\r\nokK\r\n") == 1)

i

osDelay(lea);

#if (_SIMS8BX_DEBUG==1)
printF{"\rinsSim88x_SetPower (ON) ---» OK\rin");
#endif

Sim38x.5tatus.Power=1;

Simd@x_InitValuel);

#iF (_SIMSBX_USE_POWER_KEY==1)
HAL GPIO WritePin({_ SIMSBY POWER_KEY GPIO, SIMS@Y_POWER_KEY PIN,GPIO_PIM_RESET);
osDelay(1288);
HAL GPIO WritePin(_ SIMSEX_POWER_KEY GPIO, SIMSEY_POWER_KEY_PIN,GPIO_PIM_SET);
#tendif
osDelay(3688) ;
if(5im88x_SendAtCommand (AT \ryn™, 288, 1, "AT\rir\n0Kyrin™) == 1)
i
osDelay (10888 ;
#if (_SIMB8@X_DEBUG==1)
printf("yrinsimdéx_SetPower(ON) ---> OQK\rin"™);
#endif
Sim38x.5tatus.Power=1;
Simd8gx_InitValuel);



Robert C. Martin Series

Clean Code

A Handbook of Agile Software Craftsmanship

Foreword by James 0, Coplien Robert C. Martin
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Wheres the fun in just knowing what the code is supposed to do?

Essential

7

Excuses for Not

Writing Documentation

O RLY? @ThePracticalDev

No comments, no documentation but 20 tickets

The Guy Who
Wrote This Is Gone

It's running everywbere

O RLY’

STARECAT.COM

FML



Documentation

* Developer’s Torment: The Documentation - Jakub
Marchwicki, Zbyszko Papierski

e Architecture Decision Records



https://www.youtube.com/watch?v=yjRUWqgxwL0
https://github.com/joelparkerhenderson/architecture_decision_record

Debugging

“Ok It compiles, so let’s get to the real work —
debugging”

Dan Saks — Meeting Embedded 2018


https://www.youtube.com/watch?v=3VtGCPIoBfs

T —————
Advanced and expensive HW debuggers: _;M GO T O J |
e Call stack o R L e 7

* Trace

* Step back

* Print log

Modern compilers:

* Overcoming C limitations

« Additional optimizations and options
* MISRA support

« Additional warnings

External devices:

* Oscilloscope

* Logic analyzers
 Communication protocol sniffers
e Signal generators



Test-Driven Development
for Embedded C

James W. Grenning

Forewords by Jack Ganssle
and Robert C. Martin

Edited by Jacquelyn Carter




Myths

Don’t use C++ in embedded
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MORE TOOLS!M!
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= L3 compound Tests
- i Initialization Tests
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— @ Add_Induded_Dessert

= &) Add_Party_To_Waiting_List

- @ Cear_Table

" @ Get_Check Total

= (&) Gat_Mext_Party_To_Be_Seated
B aﬁam Order

'E_
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Parameter Type Actual Value Expected Value
Stub called: manager.c
Subprogram: Get_Table_Record

Parameter Type Actual Value Expected Value
Stub called: manager.c L
Subprogram: Update Table Record

Data
Is_Cccupied enum v_true match
Number_In_Party unsigned short 1 match
Check_Total fioat 14 match

Parameter Type Actual Value Expected Value
Retumed from UUT: manager.c
Subprogram: Place_Order

Table unsigned short 3

Seat unsigned short 1

Order

Entree enum STEAK
— End of Test Case --

o Testsaws
Expected Results matched 100% {(313) PASS
Test Status PASS

Col: 0 Line: 1 (%
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= [Pol;imlaa' ' | | |DIME—?9 Placing an order updates ocoupied status
|DINE-B0  Pladng an order updates number in party
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Visualizing

architecture
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Visualizing architecture

that presents the user interface)
%0 sdit 4 existing destination

DestinationEditActivity
[Fadibestinationtnent (dsstination:Destination).

Activity that presents the user interfacd ctivity that prasents the user)
For the addition of a new deatination 0 add 3 coment

interface t
v
DestinationAddActivity

[Faddbestinati antntent (destinationzbastination)s Tntertr| o Termterintertrintent)
0

Activity that shoes detailed

information for an sxpense clain

" alows for sadinoreiting,

AddCommentActivity f:ﬁ’;:??.,i::’:;si Home et th expanse-cLorn
dara (0.9

et o7 grestriing & b
2 & i s ExpenseClaimDetailActivity
Comment ‘SetEdi table(edi table:Boolean)

[ Userlianager P Sttt

[preferences: comnent for an expense clain| startedi tExpensel tes ity () Observable model that allows for rwuunl!

% Geon |Fstar taddCommentAct: ’““t” lord an expense claim's destinations and expense

istener:Alertlistener Ll creationDate: Date startEmailactivity()
Listaner;alerctistensr) [Fsethctivesor (user 0sar) tienbste: st e l—— items (adding, removing, and replacing)
e
A
Moddl object r!pres!n! ng] submi tclaim() ExpenseClaimDetalModel
a golocation. Destination & model object represancing chovidibestanatinroastl] [Faetoestinations 17 Cistestinations
PP ey ) o st o dare Sockadarens ) e Rt
S o ( o
T T = \ -
e i name: String odel abject. representing an xpense iten contained] | madel object represenfing i
g K aeanar istener, jaudcass Seritg Hodel abject r an expense clain - o seciaot. o] oo | [seaet bjecs reprsemcing W Bt void
Ging . 6 1 currency unit a umit of c
sese cloue for sctivities that presen) = - [ (Eron the Joda toney fibrary) | || (Erom the sods money Library)]
o place picker o promt. the user to 1 Expenseltem |
isticSearchDocumentl] [Teiman® [_status: stat [-name: String
e s i e T
ol bject epresrcing we Conmants: Lidestring> [Gescription: String e [t sl
TagEditActivy a tag for an expense clai = sl i | Fecaipruristring: String

ManageTagsActiviy [FeotupTextreNaTtagrTag) vor.

TongProsseditentndex = int

= 70
onkddTaglintenttntent) - void >3
. )0+ voi )] that Loads, pr

persisesa Tioe of enpance c\zms bot

T
3 5 retivi Loads, prese
penseCiamATTayAdapter
e on' disk fnd on the web s ndlas the processing of rece)
- ihages on expenes 1
ottt T Tt

Activity that shows the list of tags SetcolorCoding 1]
used by expense clains, and allors for [Fagdragintent intentintent): ver dravablerorstatus () hamatoestinstian o
b )0 - ExpenseltemReceiptController

sdding, renoving, and renaning then.
fctizity that prasente the usr intarface ExpareCkimUENCNY, [Feonstructemmecerptinagaur 0 Uri
For the nof 8

[rdelsteRecept nagaur (1nageurs suri.

sctivity dhac resents 3 ueer)
[rpostprocessraceptinage (imageurs :Uri)
1 height:

Sntarface for fntering
15'crascs <'rel sxpanse clain

upragnents ()
artuserSettingstctivity(

xelsting

Encapsulates the glabal state for ExpenseCiambetalControler
the spplication’s active user. N e Tien
T Activity that presents o user) [ ExpensqtemEdiActiviy expenseltanssaction: ListSection-Oetaiitom
FiterTagsAct b P
Session ‘3 TistModel<T> interface for editing the [F—— tagsSection: ListSection<petailltens
N — rwod: > Ll attributes of an expanse iten| [ getresutTntent () Tnten] Bt ol sty b
coptrtlar object for displaving e i e selstietags e <onparator: Corparatordry [oetlomroxt0: sring |
alist of expense claims with e ol ) [redio: dListing
St B pushuaue ) [renoveto:n) i St
ains using a sef pUlle; Dstictrciomieiiy [FgetDeatination(indaxant): Destination
it Hlaicoenrchboten sctivity et shows tha Uist of tags premoinatt ) [Fgetrpenser tan(indaxiant): Expenseltan
[FesmedcTyrCeat ek Aprco g rsrmmpmronclorrsy || [ eai'hyhpenss clige, and st st o)
D e RCHT e el aistdpmicun] |1l e i e woun(#) GetDactinationDetas Itens ): Arrayist-DetaiLIten:
odeT s asthodeExpenzecl Sl ik s [#rakephot fﬂ?:"éﬁiifff’l‘:ﬁ;?i"}7?"LSC""L”“M“\“’”
FiTtoradListodets Listwodst<Expansaclains e e epckeroiatont TR e et ireas
filtorTags: List<Tag> :
g
[FFilter (eageriosteran
[Fisritteradi): boolean Controller cbject for ExplnsectaindetaiLictivity
bl I that manages the display | a ist view that has
= sctivity that presents o yser miltiple ssctions for desfinations and expense i tems|
= ot

sort{comarator scomaraterepenseclain)
[rosclindnasine) ) Stpermectai Ghsaruable ml that stores ¢ Lise
rs and allows

: . e o Sotacing dine
:

m. Erpensectain

[ reptace et lst-epansectain)

Ui sthodel Vv
B Typedpbservable<T>
s o gy e, | M | S

that usss @ gnorac Typef

2 bject parancher when notsfying obperbers T

ExpenseCiamiistFragment : [rpocifvchesry #

ontroller: ExpenseClaintistcontrolTy ' [rctearchangedts

~Startsor tExpenseClai AT vi ) ;
%

St (EluzExpwscc\amhcuu!yll
[#sctupcontroller

Srearfaces
TypedObserver

Concainer. model object that can
G11 o the different types
o madl abjects that
Leontrtter spport
e A S

Detalltem

yper Teenryes]
rodel: Object

of o
that uses a generic type for
et peranster. i the updacel method

it ians for x
Snie: e seenbiie]

Activity that praspnts a user
Sntarface for selabting the [[CreationDateAscendingComparator |

Sorting node of thh expensa clai

E laimReviewalLlstFragment

E JamOwnedLIstFragment

Fron Java (java.util.Comparator)
nterface for af chiect St comeres

ety
FiaddEspensaclaimictivity()

o2 Che sort srdor 45 oaray ascendin
o descanding:

Fragmant shat displays o List o

expense clains to be reviewed StartDateAscendingComparator

Fragmn that displays o Vise of
expense claims that the use

StartDatebescendngComparator

Conparator objects for sorting the
expense clains in a particular order.



The C4 model

System Context

The system plus users and system dependencies

Containers

The overall shape of the architecture and technology choices

Components

Components and their interactions within a container

Classes (or Code)

Component implementation details




C4 Model

* https://c4model.com/

* Visualise, document and explore your software architecture —
Simon Brown

* Visualising software architecture with the C4 model — Simon
Brown



https://c4model.com/
https://www.youtube.com/watch?v=Ym9nhVZs89o
https://www.youtube.com/watch?v=x2-rSnhpw0g

Event Storming




Event Storming

Source:
https://raw.githubusercontent.com/mariuszgil/awesome-eventstorming/master/assets/timelapses/timelapse-1.qif



https://raw.githubusercontent.com/mariuszgil/awesome-eventstorming/master/assets/timelapses/timelapse-1.gif

Event Storming
* Event Storming book — Alberto Brandolini
* Github — Awesome Event Storming

* Discovering unknown domain with Event Storming
— Mariusz Gl


https://www.eventstorming.com/book/
https://github.com/mariuszgil/awesome-eventstorming
https://www.youtube.com/watch?v=Pl5HD8Ae3PU

Domain Driven Design

Strategic design Tactical patterns

Ubiquitous Language m m
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M Aggregates
Dependency Injection
@ Boundad Context m

Factories

Ganeric Subdomain




DDD — Design Whirlpool

= Tell us a story.
« Flesh it out.

» Refocus on hard part.

Mine & refine
+ Reference Scenarios
+ Model bits and rationale

Propose a model
Walkthrough states
Walkthrough solutions
Explore language
Make mistakes

[ N B T N



DDD - Ubiquituous Language
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experts




DDD — bounded context
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DDD — Core domain

Subdomain A
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DIASEAGA

he Heart of Snltwam

Foreword by Martin Fowler




DDD In safety-critical

Analysis

Implementation

Source:
https://www.researchgate.net/publication/308089490_Experience_from_integrating_Domain_Driven_Software_System_Design_into_a_Systems_Engineering_Organization

Conversation
based more on
model

Conversation
based more on
application


https://www.researchgate.net/publication/308089490_Experience_from_integrating_Domain_Driven_Software_System_Design_into_a_Systems_Engineering_Organization







	Slajd 1
	Slajd 2
	Slajd 3
	Slajd 4
	Slajd 5
	Slajd 6
	Slajd 7
	Slajd 8
	Slajd 9
	Slajd 10
	Slajd 11
	Slajd 12
	Slajd 13
	Slajd 14
	Slajd 15
	Slajd 16
	Slajd 17
	Slajd 18
	Slajd 19
	Slajd 20
	Slajd 21
	Slajd 22
	Slajd 23
	Slajd 24
	Slajd 25
	Slajd 26
	Slajd 27
	Slajd 28
	Slajd 29
	Slajd 30
	Slajd 31
	Slajd 32
	Slajd 33
	Slajd 34
	Slajd 35
	Slajd 36
	Slajd 37
	Slajd 38
	Slajd 39
	Slajd 40

