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Agenda

* Challenges in IVI SW Architecture
 EB RACE
— Key Features
— Architecture

— Customization and Extensibility
— Automation and Validation

e Summary
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Architecture of an Infotainment System is complex

Features are cross-cutting
several SW Layers

Different SW Layers are
implemented by
different suppliers

The same may apply for
the applications
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Various technologies are
used for communication
between SW components

Resources must be shared
between different
applications
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... and becomes even more complex in future

|

Additional technologies
for cloud and consumer

electronics needs to be \ OPERATING SYSTEM
integrated

" APP  FRANENORK

Multi-Client
functionality becomes
more relevant
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What do you want to know about your system?

How do your components
interact with each other?

What about the

workload and balance of
your system?
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Does your software
behave as expected?
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| APP FRANENORK
Are there hints for

malfunctions in your EXERATING SYSTEHE;E\I .

logs? How is your system
1 x| structured?
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Acquire, Aggregate & Correlate Data with EB RACE
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EB RACE is...

... a development tool for collecting, aggregating and
correlating data and its visualization.
Live and post-mortem.

... a method to identify and localize functional and
non-functional defects in an early phase for reducing
the efforts spent for testing and bug fixing in later
phases.

... a sophisticated approach for analyzing and validating
complex automotive software systems from top to
bottom.
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The Key Features

Graphical correlation and analysis of target runtime
data

Hot spot analysis & root cause isolation
Built-in script engine based on Xtend

Customizable data decoders

Multi-OS target-agent with plug-in architecture
Integration into continuous build and test toolchain
with EB RACE Auto mode
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Highly Adaptable Architecture

Target System - EB RACE

- Target Agent Data Retrieval Visualize, Correlate, Analyze

Target Agent Plug:In Framework

Resource
Monitor

Resource Log & Trace

Monitoring Analysis

Default set of

. <>
plug-ins
Timing Architecture
Applications 3% Configure and Customize Analysis Hnderstancing

Automate
Operating System

Board Support Package, Drivers, Hardware V
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Extend and Customize EB RACE

Implement your own Target Agent Plug-In,
that retrieves project/system specific data

Provide your own Importer for any kind of
logs, which are not created originally by the
target agent

Hook in your own Decoder, that transforms
arbitrary non-primitive data (e.g. binary
payload) into structured readable text

Use the Built-In Script Engine to add new
functionality by accessing the EB RACE raw
data and resources
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EB RACE Auto
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File Window Help

Target IP:

127001 localhost

Structure explorer &

e filter text

=

/e/3/0/ @/ A

@ DBusCallAnalysis
[ unknown
[&] init
[ 3651
[ ibus-d1
[7] at-spiz-registr
[&] ibus-ui-gtk3
[ sfced-session
Exf:om’d
[l 3763
@Thunar
Exfcaltrpanal
@xfdesktop
[&] indicator-bluet
[%] gnome-keyring-d
[ ibus-engine-sim
[ sfwrmd
[# indicator-power
[ indicator-appli
[ sfced-volumed
E pulseaudio
Exf:aﬁt-nct\fyd
Exf:e«t-power-man
@ polkit-gnome-au
[2] nm-applet
[&] tumblerd

OO0000000000DO00000000000O8

O

Layer

DBusCallAnalysis

DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess
DBusProcess

[%] update-notifier DBusProcess
[ applet.py / \ DBusProcess

Save to file

= 8)(fx, Component Graph 52

30000 =

[ Hide isolated nodes

Layout-Algorithm

EB SpringLayout

| = | Visible Tree Layer [ DBusProcess

{ DBusCallAnalysis

Graphical

visualization of IPC

[ Comrelation Runtime Event Logger 53

|a%] iy focess -
| Listofall target | '
Eﬁ: Properties processes =0
Filter:
PropertyName
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Filter:

IPC messages
per module

(5

Timestamp
Wed, 11 Mar 2015 10:57:36:807
Wed, 11 Mar 2015 10:57:36:808
Wed, 11 Mar 2015 10:57:36:809
Wed, 11 Mar 2015 10:57:36:816
Wed, 11 Mar 2015 10:57:36:868
Wed, 11 Mar 2015 10:57:36:894
Wed, 11 Mar 2015 10:57:36:896
Wed, 11 Mar 2015 10:57:36:899
Wed, 11 Mar 2015 10:57:36:004
Wed, 11 Mar 2015 11:02:23:189
Wed, 11 Mar 2015 11:02:23:235
Wed, 11 Mar 2015 11:02:23:401
Wed, 11 Mar 2015 11:0
Wed, 11 Mar 2015 11:0
Wed, 11 Mar 2015 11:02:
Wed, 11 Mar 2015 11:0

Wed, 11 Mar 2015 11:03:!
Wed, 11 Mar 2015 11:0;
Wed, 11 Mar 2015 11:0;
Wed, 11 Mar 2015 11:03:!

Value

-» org.freedesktop.DBus.Intr...

-> org.genivi.mapviewer.5ess...

-> org.freedesktop.DBuslntr..
-> org.genivi.mapviewer.Ma...
-> org.genivi.mapviewer.Ma...

v

org.genivi.mapviewer.Ma...

v

org.genivimapviewer.Ma...

v

org.genivi.mapviewer.Ma...
org.genivi.mapviewer.Ma...

v v

org.genivi.mapviewer.Ma...

v

org.genivimapviewer.Ma...

v

org.genivimapviewer.Ma...

v

org.genivi.mapviewer.Ma...
org.genivi.mapviewerMa...

v v

org.genivi.mapviewer.Ma...

v

org.genivimapviewer,Ma...

v

org.genivimapviewer.Ma...

v

org.genivi.mapviewer,Ma...
org.genivi.mapviewer.Ma...

v v

org.genivi.mapviewer.Ma...

w

org.genivimapviewer.Ma...

Channel

ModelElement

#DBusCallAnalysisFgmliviewe...
2DBusCallAnalysistgmiviewe...
2DBusCallAnalysistqmiviewe...
#DBusCallAnalysis#Fgmliviewe..,
2DBusCallAnalysistqmiviewe...
#DBusCallAnalysisFgmlviewe...
#DBusCallAnakysis#qmiviewe...
#DBusCallAnalysis#gmlviewe..,
2DBusCallAnalysistgmiviewe...
2DBusCallAnalysistqmiviewe...
2DBusCallAnalysistqmiviewe...
#DBusCallAnalysis#gmbviewe...
#DBusCallAnalysis#gmlviewe..,
2DBusCallAnalysistqmiviewe...
2DBusCallAnalysistgmiviewe...
2DBusCallAnalysistqmiviewe...
#DBusCallAnalysistgmbviewe...
#DBusCallAnalysis#gmbviewe..,
2DBusCallAnalysistqmiviewe...
2DBusCallAnalysistgmiviewe...
2DBusCallAnalysistqmiviewe...

I [ Sructure | % Runtime -

~ | Groupby:  DBusCallar| -

Decoding of
Custom messages

org.genivi.mapviewer.MapViewerControl.5 iewlnstanceHandle, boundingBox]

type filter text
Name
4 org.genivi.mapviewer.MapViewerControl pViewBoundingt
Message Type Request
sessionHandle I
mapViewlnstanceHandle 1
4 boundingBox
a topleft
latitude 47.3131662274154
longitude 6.132644901864948
4 bottomRight
latitude 46.20340179222573
longitude 8.306269250506283

[Message Type=Request, sessionHandle=1,mapViewlnstanceHandle=1, boundingBox [topLeft:

[latitude=47.3131662274154,longitude=6.132644901864348] bottomRight:[latitude=46.20340179222573, longitude=8.306269250506283]]]

=| Scripting

=g
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Lo D [

File Window Help

Target P:

127001 localhost

Savetofile © mb | 30000

| i Resource Explorer 52

Chronological display of

[ % Structure 2 Scripting

numeric data like CPU or

= ﬁ‘_' [3 NavAnalysis.atend E’ cPU B =0
typefiltertext Memory =
(= Charts
(= Tables
(= Event Maps 00
(= Dependency Graphs 100 3 HJ E— -- "
= Scripts 0] Pt e —~ DS - i s cpu.system
5 MavAnalysis 105520 110120 1:0620 111120 11620 12120 11:26:20 11:31:20 11:36.20 11:41:20 114656
RecordSequence
| TimeMarkerScript
ValidateSequence AR
2 Possibility to mark 1
160 . 9
140 interesting events i
120
100 i Mame: RouteChanged Ve
20 which can also be | Timestamp: Wed, 11 Mar 2015 11:27:20: F = - -
£ H
o accessed by script.
20 - .
0 Time Markers are !
11:27:04 11:27.09 q 11:27:19 11:27:24 11:27.29 11:27:34
synchronized between
([ dbus messages 5 GUI elements. i
Filter: | )6 % org.genivi.navigationcore MapMatchedPosition. GetPosition (position)
type filter text
Timestamp Value Channel MeodelElement - r
Name Value
Wed, 11 Mar 201511:27:20427  <- org.genivi.navigationcore... MULL_MODEL ELEMENT T T e
Wed, 11 Mar 2015 11:27:20427 <~ orgfreedesktop.DBus:G NULL_MODEL_ELEMENT OISRV IO MBRREICRE dRoai e el Bt
e 5 g Message Type Response
Wed, 11 Mar 201511:27:21310  -» org.genivi.navigationcore... #DBusCallAnalysis#navitéor.. e
||| Wed, 11 Mar201511:27:21:310  -» org.genivi.navigationcore... #DBusCallAnalysis#navitor.. = Fo it
= = =1 | Wed, 11 Mar201511:27:21311  -> erg.frecdeskiop.DBus:Ge... #DBusCallAnalysis#qmlview...
i‘ g dgnga age ;3 ﬁ | ed, ar org. TEE. ?5 D.p -US &, usLallAnal ySI ﬁqm.V\IEW LATITUDE 46.30724152118564
Wed, 11 Mar 201511:27:21:311  -» org.genivi.navigationcore...  db #DBusCallAnalysis#navit=:1..., Posmianitambict
e i Wed, 11 Mar 2015 11:27:21:312  -» org.freedesktop.DBus:Ad...  db #DBusCallAnalysisZqmlview.., LONGITUDE 6.1436795779695705
Wed, 11 Mar 201511:27:21:312  -> org.genivi.navigationcore...  db #DBusCallAnalysis¥qmlview... PositionitemDict
- . Wed, 11 Mar 201511:27:21:312 <~ org.genivi.navigationcore... NULL_MODEL_ELEMENT | o HEADING 356.0
¥ £ ! Wed, 11 Mar201511:27:21:313 - org.genivi.navigationcore... NULL_MODEL ELEMENT [ PositionltemDict
19% BoudeChanged Wed AL MaD 1202 Wed, 11 Mor 2015 11:27:21314 > orgdrecdeskiop DBus: 2DBusCallAnalysis#qmiview... SPEED 100
Wed, 11 Mar 201511:27:21:314  -> org.freedesktop DBus: #DBusCallAnalysis#gmlview...
2721 -> org; DBus: e i3 = = =
Wed At Mar DTS | orgfeedesktopiBus *DBUsCallinalysistamiview. [Message Type=Respanse, position:[P ositionitemDict[LATITUDE=46,30724152118564], PositionltemDict:
Wed, 11 Mar 201511:27:21:314  -» org.genivi.navigationcore... #DBusCallAnalysis#qmlview.. [LONGITUDE=6.1436795779695705] PositionltemDict:HEADING=356.0] PositionltemDict:[SPEED=40.0]]]
Wed 11 Mar201511:27:21:325 > nrn freedecktnn DRustRe. rhi ENRusCallAnahsisEomlview.
| Channels 5 =0
Filter: BE |
Name Type Color =
cpu.pigmiviewer5363 Double RGE{0, 0,0}
mem.pigmiviewer:5363 Integer RGB {128, 0,128} @

|[E] Console 52

Walicalessqlieice
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EB Race Summary

The
Challenge

= EB RACE to inspect, analyze and
validate the software system
continuously

= Experts to customize and embed

EB RACE into the project eco-system

The
Solution

The Key
Features

= Assess system health
= Evaluate specification compliance

= |mprove quality and reduce
development cost

The
Benefits

© Elektrobit (EB) 2015

Comprehend complex software systems
Track down functional and non-functional
defects

Monitor stability and robustness

Graphical correlation and analysis of
target runtime data

Hot spot analysis / root cause isolation

Integration into continuous build and test
toolchain with EB RACE Auto mode
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Please visit us at the Demo Room and Workshop:

DEMO

Montcalm Room
09:00 am — 04:00 pm

EB RACE Hands On Demonstration

WORKSHOP

Nicolet Room
13:30 am - 04:00 pm

Model-based Development of Multimodal
User Interfaces Including Speech Dialog
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Contact us!




