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EB solys and SDL Elektrobit

Levels of Complexity in SDL

HU
SDL HMI
7y _ - 7
Websockets ID/c)Li,cies,/OEM-specific Transport,
. e - App-specific
SIpEtgelrs SDL Protocol, RPCs
<~ — —]— — ————— ->

Support Components

BT, iAP, TCP, AOA
: :
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EB solys

—_—
[ 850bs - |- | =)

e Combinedatafromdifferent sources e i B

A" Channels = 8
PY B a S e fo r Searchn L3 MusicPlayerContract 33 X CPU Load 52
o [ cpu = — 305 o B || [Search.
;I proc =
. 3 system [Percent] Channel Value
— Syste m undge rsta ndal ng 4 ([ mem call findTrackBylitle | CPUloadPeak = cpu.proc.bamfdaemen:2200 [Per 0.7575
. (I proc 10 . ) . . B cpuproc.compiz2681 [Percent] 5055
03 system [Kilobyte] . | 42 A Y ¥ . 4_ M cpuproc.dbus-daemon:2165 [Per 0.7575
. s (I trace cpu.prec.gnome-terminal:21214 | 0.0
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- B cpuprocnautilus:2710 [Percent] 0.0
o Py B cpuprocnavit21625 [Percent] 0.0
. w Bila cpu.proc.navit21632 [Percent] 240
— D e b u ggl n g cpu.proc.solys-agent21587 [Pere 101
35 B cpuprocXorg1419 [Percent] 53075
B 30 B cpuprocatermi21616 [Percent] 0.0
KPls .
20
call findTrackBytitle 15
ol i ’ 10
= 5
{3 Resource Explorer ]
0
5 h.
e 004442732 004446332 0044149932 004453532 004457132 004500732 004504332 004507932 00:4512732
4 [ HTML Views - |
L DBus-Sequence-Chart
s MusicPlayerContract | > DBus-Sequence-Chart 53

L Quick Start |
4 [ Seripts
4 3 My Seripts
% ReadFromAdb M
I ContractChecker
4 [ Pre-installed Seripts

test-address-in:21670 | | org.genivi. na L | ‘ Broadcast -

SetSelectionCriterion(
sessionHandle=1
locationlnputHandle=1
selectionCriterion=CITY)

3915

3 SequenceChartBuilder || | |G Traces 12 g
5 ScriptBase CurrentSelectionCriterion( E
3 Mathutil L4/ [tocation @@ s i locationinputHandle=
e selectionCriterion=CITY)
5 DemoUseCase
- s Value Channel =
= = s il tracedb . SetSelectionCriterion
-» org.genivi.navigation.navigatiencoreLecationlnp trace.dbus.sessio sessionHandle=1
> > B Signal /erg/g i trace.db locationlnputHandle=1
0w <- org.genivi.navigstion.navigationcore.Locationlng  trace dbus.sessio. inpulString=Zirich
Narne Timestamp -» org.genivi.navigation navigationcore.Lacationlng | trace.dbus.sessio maxWindowSize=20) >
o <- org.genivi.navigation.navigatiencere Lecationlng  trace.dbus.sessio... Search
I START GUID...  00:45:00612 Signal /erg/gs i trace.dhi r<
Signal forg/q rg.genivi.navigal  trace.db SearchStatus(
Ayl : : ia P | 1 locationlnputHandle=1
3 L i, E statusValue=SEARCHING) i

Delta Time: 00:00:00.010
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Architecture Overview

EB solys consists of a small target agent utility running on a device and an Eclipse RCP
based analysis toolchain running on a host PC.

Target Device Host Environment

EB solys is an application
running on an host
environment for exploring,
correlating and aggregating

The target agentisa
plugin-driven monitoring

service for collecting run- target agent _
time data. run-time data.
It can be used with GUl orin a
batch mode.
sock(>
Collect Analyze
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Supported platforms

The target agent is open source and runs under Linux, QNX, Android and Windows.
EB solys is an Eclipse RCP application, requires Java 8 and runs under Windows and Linux

Target Device Host Environment

9

opensource

target agent

T
o Eclipse RCP

J Runtim
Android ava 8 Runtime
socket Linux Windows

Collect Analyze
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EB solys target agent

Use existing target agent plug-ins or extend the target agent with your own plug-ins, that
retrieves project/system specific data.

Target Device Host Environment
Log & Trace plug-ins O
(e.g.DLT, log4j, log4cxx) open source

Communication plug-ins

target agent

(e.g.d-bus, CORBA, WebSockets...)

Metrics plug-ins

(e.g.cpu load, mem consumption) sock(>

Collect

Analyze
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EB solysand SDL

Programmatic analysis

Built-in Script Engine

8 8 oty . - P— =

* Basedon the programming
& & | <o Runtime _*, Scripting

| a n gu a ge Xte n d {51 Resource Explarer = 8 || LineChart_2 [3] DemolseCaseatend 57 =0 |[2= outline 522
Search, * This method will create a time marker whenever a gbys message was found that contains the text 'StartGuidance’. - & api
» ‘= import declarations
° Powe rfu | APl to access all + 9 Connections S def createsomerarkers() { b G ot decar
4 3 Trace Files getChannel("trace.dbus. sessionbus").events. filter[(value as ValusObject).summary.contains("StartGuidance”)].forEach[ .
: " " . o _seriptContext: ScriptContext
[ demo-solys-data.sin if(decode. getFirstValue(Message Type").equals("Request™)) { e -
. createTimemarker(timestamp, "START_GUIDANCE™) o _scriptBase: Seripthas
runtime events and Ul O ! et
U e e e S a [3! LineChart_2 (LineChart) ] © exccuted: SChart
5] CPU Load (LineChart) ¥ & createSomeMarkers() : void
5] CPU Load System (LineChart) ~ - @ createTraceTables() : STable
resources %‘ HineChart L (LineChart) * This method will create a table that contains events from all kinds of trace channels. ©  createMarkerForCPUSystemPesk() : void
51 LineChart 0 (LineChart) */ ©  createChartForCPULoadSystem
4 7 Tables = def createTraceTables() @ createChartForCPULoad()

* Includeseditor with syntax
highlighting, code completion,
outline, etc.

 Compiles executable scriptsin
the background on-the-fly

* Integratedinto Ulwidgets by
special annotations

* Specialfilter scripts to be used
for complexsearchin tables

* Executableliveand post-
mortem
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B Traces
[ Snapshots
4 [ Dependency Graphs
2% D-Bus Communication
4 T HTML Views
L5 DBus-Sequence-Chart
L5 MusicPlayerContract
<5 Quick Start
4 7 Scripts
> B3 My Scripts
4 [ Pre-installed Scripts
£ SequenceChartBuilder
} ScriptBase
3 Mathutil
? DemollseCase
3 DBustils
+ DBusSequenceChartGenerator

pelcnlie]

[

[Enlin

val t = createOrGetTable("Traces")
t.add(getChannelsByPrefix('trace'}))

* This method will retrieve the highest CPU load value and creates a corresponding time marker.
* The Tables and Charts will be centered to the new time marker by calling jumpTo_ at the end.
= def createMarkerforCPUSystemPeak() {
getChannel("cpu. system”).events.sortBy[value as Double].last.createTimemarker("CPU Load Peak”).jumpTo
b

* This method will create a chart for the CPU load of the overall system (summarized all singular process cpy values).
© def createChartforCPULoadSystem() {
create0rGetChart("CPU Load System”, CHART_TYPE.LINE CHART).add(getChannel("cpu.systen”))

* This methed creates a chart, that contains all processes which at least consume more than 1.8% of CPU at a certain time.

= def createChartForCPULoad() {
val channels = mewArraylist()
getChannelsByPrefix("cpu.proc. ").allEvent sFronChannels. groupByT imestamp. forEach[
channels.addall(filter[value as Double > 1.e].map[runtimeEventChannel])
]

val chart = createOrGetChart("CPU Load”, CHART_TYPE.LINE CHART)
chart.add(channels. toset. toL ist)

7

[£L Problems 22 | & Console| | CPU Load

0 items
Description = Resource Path Location Type

I

= g
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Distributed systems

Rationale

Market trends show that automotive software systems are movinginto the direction of service-oriented architecture on
distributed systemsover multiple ECUs and devices. Observable functionality for the driver will then doubtlessly be
implemented as a distributed software stack, which is cross-cutting several layers, nodes and technologies by multiple

suppliers.

"" AU—TOM’JT\—VE
GENIVI GRADE (QNX SOFTWARE SYSTEMS

Hypervisor

Feature Description
EB solys is being extended in a way to be able to follow the data and communication flow through the entire distributed

software system, in order to identify hot spots and difficult to find bugs.
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Elektrobit

EB solys & SDL Example 1/3

Set TimeMarker at
interesting data point,
e.g. peak in CPU load

What happened at this

moment in time?
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File Window Help
[u

‘- Channels

Search..
4 ([ cpu
- (I prac
w3 system [Percent]
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> (I trace

@ Resource Explorer
Search..
3 solys-log.bin
4 7 Charts
5] LineChart_1 (LineChart)
& LineChart_0 (LineChart)
9 Tables
3 Snapshots
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Name Timestamp

iz Quick Start
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40

20
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B LineChart 0 &2 | B3l LineChart_1

EB solys
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EB solys & SDL Example 2/3

TimeMarker corresponds to

communication between
SDL Core and HMI

What was the communication
flow ?
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File Window Help
i@
> Channels
Search..
(I cpu
(I proc
i system [Percent]
i ipcwebsockets [Text] M
4 (I mem
(I proc
13 system [Kilobyte]
> (I trace

[ Resource Explorer
Search,

[31 solys-log.bin
4 [ Charts
& LineChart_1 (LineChart)
& LineChart_0 (LineChart)
4 [ Tables
FE Table_0
3 Snapshots.
» B3 Dependency Graphs
4 P HTML Views
<

'® Time Markers|E, Properties

v

=g

= B8

%%

Name Timestamp

<> Quick Start

@ LineChart_0

B LineChart_1

Elektrobit

EB solys

BB Table 0 =

Timestamp

00:04:38.802
00:04:38.846
00:04:38.891
00:04:38.935
00:04:38.977
00:04:39.024
00:04:39.071

Channel
"applD":1559364636,"cmdID":1005}} ."metadal ipcwebsockets
:"2.0%, method‘“"VR‘PerformInteraction","params“:("appID“:1559354636/“helppmm\l ipcwebsockets
{"websock":{"payload™{"id":461,"jsonrpc™:"2.0","method":"VR PerformInteraction”,"params":{"app|D" TSSQSMBSEJ“helpPrDm\I ipcwebsockets

.0","method":"Ul.OnCommand”,"params’

A ipcwebsockets
code™0,"method":"VR.Performinteraction”}} ,"metadata™ { " I ipcwebsockets
{"websock™{"payload™{"id":462,"jsonrpc™:"2.0","method":"Ul. Performlntera(tmn",”params":{”applD":1559364536,"(hD|EESEl”I ipcwebsockets
{"websock{"payload™{"id":462,"jsonrpc"; method":"Ul.Performinteraction”,"params": ppID":1559364636."chulceSel“I c.websockets

00:04:42.755

id"462,"jsonrp choicelD™10412,"code” ipcwebsockets

00:04:42.801

00:04:42.847

":{"id":462,"jsonrpc ‘{"choicelD™:10412,"code™0,"method":"Ul.Performinteraction”}} ,"meta  ipc.websockets
"id™:463,"jsonrp applD™:1559364636,"cmdID™":10500  ipc.websockets

00:04:42.904

VR.AddCommand”,"params™{"applD":1559364636,"cmdID":10500  ipcwebsockets

00:04:42.966

code™0,"method""VR AddCommand"}},"metadata”: { "sender™{ "n ipc.websockets

00:04:43.071

{"websock™:{"payload™{"id":463,"jsonrpc™"2.0","result"™:{"code™0,"method""VR. AddCommand"}} ,"metadata™ { "sender:{ "r ipcwebsockets

00:04:43.137

{"websock"{"payload" ":464," jsonrpc” VR.AddCommand","params™{"applD":1559364636,"cmdID":10501  ipc.websockets

00:04:43.187

payload” applD™1559364636,"cmdID™: 10501  ipcwebsockets

00:04:43.231

payload™{"id":464,"jsonrpc™: "{"code™0,"method":"VR. AddCommand"}},"metadata”: { "sender{ "n  ipcwebsockets

00:04:43.245

TIMEMARKER_0

00:04:43.274

code"0,"method""VR.AddCommand"}} ,"metadata™ { "sender:{ "r ipcwebsockets

00:04:43.318

"id":465,"jsonrpc”:"2.0","method":"VR.Performinteraction”,"params":{"app|D":1559364636,"helpProm|  ipcwebsockets

00:04:43.362

":465,"jsonrpc™:"2.0","method":"VR Performinteraction”,"params":("applD™:1559364636,"helpProm|  ipc.websockets

00:04:43.448

result™{"code™0,"method":"VR Performinteraction™}},"metadata™

“sender”.  ipc.websockets

00:04:43.526

ipcwebsockets

00:04:43.586

ipcwebsockets

00:04:43.632

ipcwebsockets

00:04:43.754
00:04:43.798
00:04:43.842
00:04:43.884
00:04:43.926
00:04:43.968
00:04:44.010
00:04:44.052
00:04:44.094
<

“meta(l ipcwebsockets
0,"method":"Ul.Performinteraction”}} ,"metal ipcwebsockets
”:”CENTERED”"appID”:‘\SSQSMBSEI

":{"id":466,"jsonrpc

"id":467,"jsonrp: c.websockets

"{"code™0,"method":"ULShow"}} ,"metadata™ { “sender”:{ "name"" I ipcwebsockets
UL.Show","params’ Iignment":“CENTERED“,"appID":155935463€I ipcwebsockets
2.0","method":"UL.Show","params™:{"alignment™:"CENTERED","appID": 1559364636. ipcwebsockets
{"websock:{"pavioad":(*id"468."isonroc"s*2.0" "result":{"code™0."method":"ULShow"}."'metadata” [ “sender"( “name"Onll incwehsackets

payload™{"id":468,"jsanrpc
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Elektrobit

EB solys & SDL Example 3/3

Sequence diagram is
showing communication
flow at high CPU load
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& Console
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summary

EB solys product homepage:

https://www.elektrobit.com/products/soft * EB solys combines data from different (distributed) sources
ware-engineering/software-integration-

and-engineering-services/eb-solys/

* EB is providing an EB solys package for SDL, including

Target agent source code v Target Agent

repository: :

v
S e e, T + Pluglins for typical SDL use cases (e.g. WebSockets, DLT,...)
target-agent v'EB solys Essentials Desktop application

v'+ SDL-specific scripts for analysis and visualization
Support forum:

https://eroups.google.com/forum/#!forum
/eb-solys-support

v'Documentation / Tutorials
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https://www.facebook.com/EBAutomotiveSoftware
https://twitter.com/EB_automotive
https://www.youtube.com/user/EBAutomotiveSoftware
https://www.linkedin.com/company/elektrobit-eb-automotive

