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Webinar Logistics

Turn on your system sound to hear the streaming presentation.

If you have technical problems, click “Help” or submit a question asking for
assistance.

Participate in ‘Group Chat’ by maximizing the chat widget in your dock.

Submit questions for the lecturer using the Q&A widget. They will follow-up
after the lecture portion concludes.
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Course Sessions

Software Architectures 101

Designing RTOS-based Applications
Architecture Verification Techniques
Designing Quality into Embedded Systems
Software Configuration Management Techniques
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1 The Architecture Problem
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The Design

Module
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The Implementation

Application

Module Module . Module Module I
Module Module Module Module

Module ' Module
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Architecture Feedback Loop

Architecture
Design

Architectural
Feedback
(Design Reality)

Architecture
Implementation
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How often does your architectural design match the implementation?
- 100%

- Greater than 75%

- Between 50 - 75%

- Less than 50%
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Architectural Analysis

Architectural Analysis is about visualizing and reporting on the status of
the implementation versus the architectural design.

* Cohesion

 Coupling

* Module dependencies

* Interfaces

* Technical layering

* etc
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An Example - FreeRTOS Kernel

» packet.c >

» parameters.c

> task_config.c >

» task_telemetry.c > » task_messaging.c >

» telemetry.c >

» FreeRTOS_tasks.c > e—« [ trcKernelPort.c »

11
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An Example - FreeRTOS Kernel

> >

vTaskDelayUntil &> » prvAddCurrentTaskToDelayedList >

/

xTaskResumeAll &>

—_—
prvResetNext TaskUnblockTime

xTasklncrementTick >
xTaskGetTickCount

xTaskGetCurrent TaskHandle vTaskSuspendAll

uxTaskGet TaskNumber

» packet.c >

» task_telemetry.c >

\

» task_messaging.c >

prvTraceGetCurrentTaskHandle »
» parameters.c

prvTraceGet TaskNumberHigh16 »

» telemetry.c &>
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Do you monitor and track how your architecture is
implemented?

- Yes

- No

13
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! Analysis Tools
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Understand

fstat
strncpy
read v flushmatches
v v
kanji
o /
N linesave execstrategy
L
submatch » regexec » regtry
e
fold » tolower
-
isupper
S
gotamatch
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~

kernighan
strncm
V' p -
» regerror
A
regnext
L 4
| .
» regmatch - » regrepeat
a
>  strchr
S
g printf o8
» strlen
]
putchar
> puts
-
__builtin__sprintf_chk
-
__builtin_object_size
» Strepy
» savematch
™ malloc

% nicount

Sponsored By

filush
> execvp
oops

» error

CORPORATION
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Structure 101

. @ Structure101 Studio 5 for Java - /Users/pth/Dropbox (headway)/Headway/ExampleCode/java/icefaces demo (do not change!)/icescrum2.java.hsp*
¢= 5lE  E v A @O e @ (G v Actionlist: tada(63) BE-&2 e » O nNe
W Overlays Views Summary
Structural over-complexity Level... | 4 A : 5§ i~ o0 Ow Qv % Options v 0
o
= Unstructured & jasper &5 util
©
@
= =2 icefaces-facelets-1_8
~
[ =
- # com
& sun
Structured (2 facelets
0 AFat 100 ® FaceletViewHandler
Top tangles and fat Size Problem

P icefaces-facelets-1_8.com.s...

® icefaces-1_8_l.com.icesoftf.. 1,830  Fat
Map contents
m Tags Depends Feedback

Item

"\._71 icefaces-1_8_1

(¥ icefaces-1_8_l.com

(9 icefaces-1_8_l.com.icesoft

(2% icefaces-1_8_l.com.icesoft.faces

B lanbncar 1 0 1 camalearabe nar
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& impl
# compiler

(]

essnsssss

Dependency breakout: ‘component’ uses ‘util' [2]

From

@ icefaces-facelets-1_8.com.sun.facelets.component.Re

© icefaces-facelets-1_8.com.sun.facelets.component.Ul.

# component

.. calls
.. calls

Usage

é O

a

0 icefaces-facelets-1_8.com.sun.facelets.util.Fac...
@ .getVersion
'© .getVersion
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Sonargraph Architect

F Architecture 52 S m Y= 8 |[Bs. (M. Bw.| Q. ®|E
Checked 'Physical'... | Checked 'Logical’ ... | Unchecked (4)
v T application.arc [Physical, Checked] A =
Start:
H& Reflection [4] G up
2l Startup [3] B Bl Application
v Bl Application [143] (5] 28 Business
2& Integration [1]
={ default [139] [E Z& DistributionPartner
0= default [143] [ 2& Controller
B2 Foundation [0]
v 28 Business [142] [ 2& Data
0§ User [42] [ 28 Domain ‘
0& Contact [17] ) y ~
=4 default [138] [ 2& DataServicelnterface Lo & DataServicelnterf;
<= default [142] [F] 28 Service f
2 Request [27]
B€ Customer [20] 2] B& Customer
v B& DistributionPartner [36] [ 2& Request
, 2& Controller [6]
28 Data [12) EH B8 User
& Domain [4] [ 2& Contact
5& DataServicelnterface [2] :
+ |
08 Service [6] 2% Integration
= default [35] v ||| & 2 Framework
Violations [2] (Of 15... From To 5& Reflection

Unassigned External Components e Unassigned Exter

‘3T application.arc tg Application.Bu... tg Applicat Hie
Eapplication.arc 28 Application.Bu... = Startup
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What tools do you use to analyze your software architecture?
- Understand

- Structure 101

- Sonargraph Architect
- Other

In the chat, explain other

18
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6 Going Further
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Thank you for attending

Please consi.der the resources below:
* www.beningo.com

 Blog, White Papers, Courses

« Embedded Bytes Newsletter
« http://bit.ly/TIBAHYXm

- Embedded Software Design
 https://bit.ly/3PZCtNO

From www.beningo.com under
- Blog > CEC — Embedded Software Design Techniques

20
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