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[Challenge: Data Flood
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[Insights into this Data?




Information Visualization (InfoVis)
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S Definition (Card, 1999)

N ,Information visualization is the use of computer-
| " ; supported, interactive, visual representations of
R T 3 " | abstract data to
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Various Visualization
Techniques and Algorithms

How to use these techniques to support
real users in real work environments?




Challenge (Thomas et al., 2005):
“Moving research into practice”

Why? t 4
. I B 5

Data Analysis Tasks: Lengthy, Explorative

P T |

How to de5|gn tools for such tasks?
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How to evaluate data analysis tools? }
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Challenge (Thomas et al., 2005):
“Moving research into practice”

Call echoed by various researchers:

Plaisant: The Challenge of Information Visualization
Evaluation. AVI. 2004.

Shneiderman, Plaisant: Strategies for Evaluating
Information Visualization Tools: Multi-dimensional In-
depth Long-term Case Studies. BELIV. 2006.

Johnson et al.: NIH/NSF Visualization Research
Challenges Report. IEEE Press. 2006.

Carpendale: Evaluating Information Visualizations. In:
Information Visualization: Human-Centered Issues
and Perspectives

Munzner: A Nested Model for Visualization Design and
Validation. InfoVis. 2009.




Flo Edt FoousGrowps Amange Screenshot Reports
Manual CPU used (Totals)

sssss

Used Sap ]

SEIE:
e}
Out phts Ping  Misse

System Management Professionals.
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McLachlan et al.: LiveRAC - Interactive Visual Exploration of
System Management Time-Series Data. CHI. 2008.

CEconomic Analysts.
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Tekusova, Schreck: Visualizing Time-Dependent Data in
Multivariate Hierarchic Plots - Design and Evaluation of an
Economic Application. IV. 2008.
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Patent Agents.
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Koch et al.: Iterative Integration of Visual Insights
during Patent Search and Analysis. VAST. 20009.

End-User Collaboration in InfoVis Projects

Meyer et al.: Pathline: A Tool for Comparative
Functional Genomics. EuroVis. 2010.




Moving Research into Practice ... )

Automotive Engineering

—~ ~%,
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Within Large Company Setting ~

R

Long-term, In-depth Collaboration




Main Contributions. )

1) 3.5-year, In-depth Field Analysis. )

II) 9 Design Studies / 5 Adopted Systems.

Y

lIl) Challenges and Recommendations for Studying
InfoVis Tools in a Large Company Setting.
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Motivation: Domain Problem

Overview: Application Areas
Example 1: AutobahnVis (detailed)
Example 2: MostVis (brief)

Lessons Learned: InfoVis in a Large Company

Conclusions: Summary and Future Work
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e

In-car Electronics!

...In-car Communication Networks!

12




What are In-car Communication Networks?)

~

4 Function: ACC N fFunction: Airbag
(Adaptive Cruise Control) FB 3
FB 2
FB 5
Funct. Block
Method x1
Method y1 FB 4
N AEN
ECU 3

Exchanging Signals packed in Messages

Functional
Network

In-Car Com.
Network

—




What is the problem?

More and More Functions...

... Increasing Complexity!

| ~400 Funct.
R ——
= ———— ,C;_; ~70-80 ECUs
Large Data Sets!
Specifications: ~50.000 Data Points / Bus Sy. T >
___ g ~15 000
Traces: ~50 million Messages / Recorded Hour Messages/ s

-
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Darel Ansicht Rart Modus Konfiguration Ferster Hife

However...

-SDARS Inbox [4]
5DARS_Inbox (nstant Reflay) [1]
-5DARS Inbox_Datelnterface [1]
©o-Standwdriodk[1]

Dsutuseranding (1]

Tools are still text-based!
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Understand Correlations?

Overview?

Communicate Findings?
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[Who are the target Users?

[ What is their Task?

[ What is their Data?

g PN S P rd PR JRER T Se— ey R T 8
Development Analysis
Engineers Engineers

the Network the Network

)

Task: Specitying ] Task: Debugging ]

Data: Message

Data: Specification '
Databases&Docus | ! Traces




Application Areas]

z y : R TS N AT SR T R BN RS

Development » Analysis E "
Engineers Engineers :
Technique :,

-driven %

Task: Specifying

o)
&=

Task: Debugging

[ the Network

3D Models for
Visualizing In-car
Communication

|
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Data: Specification
Databases&Docus

Data: Message
Traces

e o el ;
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Visualization for Development Engineers]
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Problem / Goal:
Speeding up browsing and searching
in large specification catalogs!

Data: Hierarchical

WikeVis )

Problem / Goal:
Getting Insights into
specified dependencies
and correlations!

i
T
1
1
‘,
DDE1 > EGS_MECH
Signale

(Data: Graph
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Visualization for Analysis Engineers]

i Problem / Goal:
Finding errors in traces!

..........

\_

ﬂOHMN OOMQ“MOOD .

f . ’ CData: Time-based
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3D Models for Visualization)

“2BMW 3D InfoVis 3D V|eW )

-
Problem/ Goal:

Understanding correlations
between mechanical and
electronic components!

\
CData: Physical Location.

|

CCar-x-ray) o W :
| ¢ &y |

Licht und Sicht
\
v

TUNSELEIAR § Tyde| pur wemge .|
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Examples today)

L

[ -
Il

4 AutobahnVis + 3D View A

- Analysis Engineers
- Detecting Errors in Traces

XXX XXX XL LR XL XA
" (RN KN N

-

.
W Yoy
— g i:
] I
MostVis

- Development Engineers
- Browsing Specifications

[omT— >
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= Example 1: AutobahnVis (detailed)
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[Development Process.
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Pre-Design Studies.
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Ethnographic Studies)
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Current Practices in Trace Analysis.)
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Some Challenges. )

[Message Timing?

[Overview over Messages?

[Correlation to Vehicle Behavior?

28



Tool Design and Development.

Paper Prototyping

ramw .

Final Concept Workshops
— A




[Autobathis 1.0*

00:00:06.050

FACAN
DME1

T T T [ T T T
ACSM

T e e e e
ICM_QL

T T T T e O T T T I I I R O T T O N O T I
Kombi

| I I | I

DSC_Modul

] o1 Il I Il | I I I Il | o1 et I
GWS
| | | | | | | | |
FRMFA

|
ZGW
| | |

- 00:00:05.940 00:00:05.990 00:00:06.040 00:00:06.090 00:00:06.140
T e e

4

B Messages from:GWS

| | | | | ]
e Multiple Coordinated Views
Time Nachricht N-Wert
00:00:06,118 081 |Anzeige Checkcontrol Bypass (0x36E |DSC_MOUUT RISME T8 " [FATCAN [958 [SIandara-Frafe " JRX " [oF FATEFF 15 ‘
00:00:06,129 550 |Ist Drehzahl Rad ungesichert |0x254  |DSC_Modul |Klemme 15 |FA-CAN 356  |Standard-Fraf8 RX |AC 80 AF 80 B6 80 BB 80
00:00:06,130 434 flst Bremsmoment Summe [ox0EF [DSC_Modul |[Kilemme 15 [FA-CAN f356 iStandard-FrafS [Rx Jc118147C 21 007D FF

TERMoment KUrhetwene 1. JOXUAS  [DWMET B

00:00:05,912 003 iDrehmoment Kurbelwelle 2 tOxOAﬁ ‘DME1 jKIemmé

00:00:05,912 224

[Drehmoment Kurbetwelle 3 [ox0A7  [DME1 [Kiemme

00:00:06,131 327 [Status Anzeige Fahrdynamik  [0x2C5  [Kombi [Kiemme 15 [FA-CAN 1356  [Standard-Fraf7 [Rx  |22F325F0CBE20CA 00:00:05,912 462 |[Winkel F ahrpedal [0xoDg  [DMET [Klemme
00:00:06,133 031 [Status Gangwahlschalter lox197  [ows [Klemme 15 |FA-CAN 1356 :Standard-FrarA [Rx Jcs000F co 00:00:05,912 658 [Radmoment Artrich 4 [oxoDC  [DMET [Kiemme
00:00:06,133 359 :Stellanfm'derung Parkbremse |0x225 'DSC_ModuI [kKiemme 15 [FA-CAN :356 :Standard-Frar:4 [Rx  |AE1020E0 00:00:05,912 880 :Radmoment Antrieh 5 :OXODD :DME1 :KIemme
00:00:06.138 250 |Temoeratur Bremse [0x37E  IDSC Modul [Klemme 15 [FA-CAN :356 :Standard-Frar'B [Rx 109 1E 07 00 07 00 W 00:00:05.913 117 |Anzeiae Drehzahl Antriebsstranl0x0F 3 [DME1 [Klemmé. ¥

* M. SedIimair, B. Kunze, W, Hintermaier, and A. Butz:
User-centered Development of a Visual Exploration System for In-Car Communication. SmartGraphics. 2009. 30



Autobahn View. ]

ECUs / Bus Systems

> <
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| | | | |
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Ty y—

FRMFA
|
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| .
EMF F 3

| Interaction: Zoom and Pan
SZL_LWS
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WMWMWHMHMMWMMWWWWMMWHWMUMMMM
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[List Views.

|FA-CAN
DME1
(T T call o o o w e o
ACSM
| R R
ICM_QL : Q@
Lol e e Che oo e e bt he e be o be oo e beewe beoo e T
Kombi :
I | | | | [
DSC_Modul
. Il Il Il Il
J—— CaX
Time Nachricht N-Wert  Sender Klemme Bus B-Num Rahmentyp DLC Flags Rohdaten - | | |
00:00:00,258 745 |Drehmoment Kurbelwelle 1 [0x0A5  [DME1 |[Klemme 15 [A-CAN (364  [Standard-Fral8  [RX [46 1B 1558 81 94 DA F2 =
00:00:00,258 974 [Drehmoment Kurbelwelle 2 [0x0A6  [DME1 [Klemme 15 [A-CAN  [364  [Standard-Fra[8  [RX [025B 74 1D 5B 74 F9 F8
CRC_Winkel_Fahrpedal 22 34
Alive_Winkel_Fahrpedal 2 2
Status_STG_Winkel_Fahrpedal 1 Zustand Normalbetrieb
Ist_Winkel_Fahrpedal 000 0%
Qualifier_Ist_Winkel_Fahrpedal 1 Signalwert ist gultig und abgesichert und plausibilisiert, Zustand/Status permanen
Ist_Winkel_Fahrpedal_Virtuell 000 0% |
Gradient_Ist_Winkel _Fahrpedal 7FE -3 %ls

Status_Schnittstelle_Fahrerassistenzsystem 0 Keine Fahrpedal-(Fahrer-) anforderung, keine FAS-Anforderung

1

00:00:00,259 203 [Radmoment Antrieb 1 |ox08F  [DMET [Klemme 15 |[A-CAN 364  [Standard-Fra(8  [RX [27 1B 91 7D 52 00 8E 10 I I

00:00:00,250 449 | Anforderung Drehmoment Kurbj0x0A0  |EGS_EL, DK{Klemme 15 |A-CAN 364 |Standard-Fral8  |RX |18 FO FF FF 13 FC FF FF IIIIIIIIIIIIIIII|0III0II:IOIIOII:IOIIIGII‘I1IIgII0IIIIIIIIIIIIIIIIIIIIIIIIIIII|0III0II:I0II0II:I0II1"*
00:00:00,259 670 |Drehmoment Kurbelwelle 3 [0x0A7  [DME1 |[Klemme 15 [A-CAN  [364  [Standard-Fra[7  [RX [CC 5B 81 E0 C4 7D FO Il
00:00:00,259 908 |Anforderung Drehmoment Kurb/0x0BO ~ [EGS_EL, DK(Klemme 15 [A-CAN  [364  [Standard-Frai8  |RX [FD FO FF FF BF 82 FO FF | }]
00:00:00,260 146 [Winkel Fahrpedal [0x0D9  [DME1 |[Klemme 15 [A-CAN (364  [Standard-Fra[8  [RX [AD 1B 00 10 00 EO 7F 00

00:00:00,260 277  |Ansteuerung Kraftstoffpumpe M0x137  [DME1 [Klemme 15 [A-CAN (364  [Standard-Fra(2  [RX [FD BO

00:00:00,264 782 | |ox397  [DMET [Klemme 15 [A-CAN (364  [Standard-Fra{3  [RX [F20078

Diagnose OBD Motor

32



[Adding an Additional 3D View.

<& BMW 3D InfoVis

Third View

Second View

* M. Sedimair, K. Ruhland, F. Hennecke, A. Butz, S. Bioletti, and C. O’Sullivan.:
Towards the Big Picture: Enriching 3D Models with Information Visualisation and Vice Versa. SmartGraphics. 2009. 33



[Coordinating the 3D View with AutobahnVis (1).

[Linking and Brushing

FA-CAN

DME1

i o ol o s e o wh o o o ww e
ACSM .

T O A I Y

ICM_QL
R T T T TR TR T T T e
A 1 | ] | BN_DME1 [x]

0.0

empf. Nachr/Sek

LI (1 Il I

BN_DME 1

Auslastung

34



[Coordinating the 3D View with AutobahnVis (2).

Semantic Linking

A-C
1] L]
FA-CAN
{ T | i T3 TR T TR ¥ i
Ar’” IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 1 | |
KI”:LI i (R
=
— ) LB | ] L) L1 L)
O 0 \I 1 1
Pannlng over Time FE >
080 00:00:06.190 00:00:06.280 00:00:06.390 00:00:0 ]
N | T T O T A A A A I T S |
Kl

Translating Messages into
Mechanical Behavior

35
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i A 7
9 Domain Experts (4 with add. 3D View)




[Results Autobahn View: Overview and Insights.

16 ee 7e £8 27 00 20 00 20 20 Of [OverVieW and NaVigation

bd 75836... F... 56 Rx
G4 75836... F... 57 Rx 16 ed 77 10 28 00 20 00 20 20 Of
(1 75836... F... 58 Rx 16 Se £8 1f 00 02 20 £f 21 22 22 07 ~re=
td 75851... F... Sa Rx 16 33 08 77 22 75 d2 6f e2 70 £2 03 O...
Bd 75851... 1 lal  V_VEH Rx 5 ¢l £7 00 00 8a
A+ ¥_VEH_COG 0 km/h [ 0]
N STECLY VEE  Signel umghitig : o Message Burst (1 )
“~ QU_V_VEH_COG Signalwert ist gultig, Zustand/S [ al
“~ DVCO_VEH Fahrzeug steht [ 0]
A+ CRC_V_VEH 193 [ cl]
v ALIV_V_VEH 7 [ 7]
[Cyclic Messaging (2)
VS.
| TN 1 {| & || | | i e | | [ |
N N L " " 'l 4 m
W R W " " ih 1 I W
00'00.05'890 ; A0 A0-0L8 00 A0 NA0-0Oc 0A0n A0 NA0-08 1400

Illlllillllll.lllll.llllllllllllllllllllI
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[Results 3D: Communication.

%} - |BX| ZBMW CarComViz
A-CAN 00:00:06.109 T 1~ M2 view ||
EGS_EL, DKG N

T T T O R T
JBBF

CAS
| |

DME1, EGS_EL, EKP, GWS, DKG, PCU, EME, SME
| |

EKP

FA-CAN

DME1
N TR T T T T e

BN_DME1

ACSM

IICM_LL | [ e | [ ) I B T N [ e R I B | 0 . O

O T T e T e e N O T T I T I T TR I T T T I

. Auslastung
Kombi
‘ 00:00:05.990 00:00:06.040 00:00:06.090 00:00:06.140 00:00:06.190
[
L] - - A4
K [ [ »

[Com. between different levels of expertise

39



[But not usable in daily practices...




AutobahnVis 2.0

N
N Integration

41




(mFierview 7 utobahn
Start Anzeige Steuerung Hilfe 640

6fL
0a8: Drehmoment 1 K-CAN IIII|III[IIIII‘Illllllll’ll!lll II]IIIl|IIIIIIlll|llll!ll|||l|ll|lllllllll

0aa: Drehmoment 3 K-CAN T
0c0: Alive Zentrales Gateway 0:00:00,1600 0:00:00,1800 0:00:00,2000 0:00:00,2200 0:00:00,2400 0:00:00,2600 0:00:00,2800 0:00:00,

Eaere g I I N N N X XY KIRI XY XY XY XY
' e HEREIKXNX INE
‘ ®

Quittierung Anforderung Kombi 2
175: Anzeige Motordaten IIII|IIIIIIIH|IIIIIIIII|IIII|IIII|IIIIIIIIIIIIII||III|IIII!IIII|IIII|IIII|IIII

0:00:00,1600 0:00:00,1800 0:00:00,2000 0:00:00,2200 0:00:00,2400 0:00:00,2600 0:00:00,2800 0:00:0,3600
X
>
|m]
- OX]
[ 0 00:00,202105 Lenkradwinkel Oben 2 F-CAN F-CAN 0c9 8 26 02 00 ef 27 9¢ 09 27 &
E Topologie Editor - [testtapo;gy.top‘] 9] 205400 SYNC F-CAN 080 S 00 00 ¢4 6d 00
Datei Bearbetten Durchfuhrung Ansicht Eimstellungen Fenster Extras Hiffe 206430 CLU1 F-CAN 0Ocd 8 00 00 00 00 20 00 60 ae
TENEEE - E DR . DR 206668 Keine Metainformationen F-CAN 0d1 s 2 00 00 00 1c 00 60 2a
1}206912 CLU3 F-CAN 0d4 8 00 00 00 00 00 32 60 c7
211718 Lenkradwinkel Oben 2 F-CAN F-CAN 0c9 8 26 02 10 ef 37 bc 00 00
Replay F-CAN Oce 8 00 00 00 00 00 00 00 00
testile.dat D-CAN. 61 8 400418 02 ffff 0000
F-CAN 080 00 00 ¢4 7d 00
K-CAN System 6f1 g 40 04 18 02 ff ff
Cardiogram F-CAN 0Ocd 00 00 00 00 20 00 70 63 G
= EPvETEy v vy rym = o ETwe
[Fienlocc | = u .
= FlexRay COM a0
— emi-transparen 1AaMONas
: .
usgabe 5%

FlexRay-Infasierung fehigeschagen,

eldungen /\_Fefler /N CANInerface /\ 1 Charnel

[New: Signal and Filter View

Integration with an In-house toolj

J
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Evaluation: MILC*.

* Shneiderman, Plaisant: Strategies for Evaluating Information Visualization Tools:
Multi-dimensional In-depth Long-term Case Studies. BELIV. 2006.
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[Novel Insights

[Message Bursts

[Cycllc Messaging

| Simplification and Speedup

Correlatlng Messages to Signals

N

Request/ Response Messaging

\
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.. more and detailed examples in the thesis.)




Deployment of AutobahnVis 2.0

Integration into ‘Core Components’

Moving Research into Practice!
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Development
Engineers

Task: Specifying
the Network

Data: Specification
Databases&Docus
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Employee-Pull

“We have a problem!” )

Users: MOST Engineers

:[Task: Specifying MOST

(Data: MOST Function Catalogs, ~40.000 Elements
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) : CIOX]
Design: MostVis. ) cokat (%) (@)

Autor: Hans Christian Bernhold Hllerarchie:Selug

o -
(Baureihe) Betreuer: Dr-Ing. Daniel Herrscher (BM) U Interlacing -
(Steuergerat) Dipl. Medieninf. Michae
Block Prof. Dipl.-Math. Manfred Siekmann (FH-0S) .
:funktio)n} : ) ' Gruppierungen
(OPTypelParameter) ¢ FBlock Normal =

Info | Auswahl | Zoomview

SatRadio 1D (68)
#NULL#

=
HE
B
)
=
7]
-}
=l
7]
VAl
T
E_.

History

SatRadio [18]
V0§ SatRadio [18]
} 0: @ Diagnosis[11]

Tree Vis. of MOST hlerarchy)

L]

Variety of Views and Functions.

Yersion: Release [18]

2007-07-27T16:32: 22

<70}

* M. Sedlmair, C. Bernhold, D. Herrscher, S. Boring, and A. Butz: ’
MostVis: An Interactive Visualization Supporting Automotive Engineers in MOST Catalog Exploration. IV. 2009.



Evaluation: Lab Study. )
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Results. )

200 __ Standard yostyis
i q ° e Non-Experts
» T { - : Experts
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= [Significantly Faster!
£ 120
= L [
%Ei ou -— [Insights into data analysis processes?
S | :
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: o oo ks . : L |
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No, but... Deployment )

9t
VAN

[Results convinced Stakeholders

aw -

[Funding and Integration!

[Moving research into practice!
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Observational
Studies

Formative Studies

Design
Heuristics Thinking

Aloud
ou Design

Test Users Workshops

RelEx

~— . Post-Design Pair Summative Studies

= Evaluation '
=y Longterm '
!
1
|

Formal Studies

Experiments Questionnaires (MILCs)

=i
...Practical Guidance for other Researchers?
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InfoVis-Research in Large Companies.) (

l‘l( H

LI Je

Wi HINHIHINNN  HIIREREIITH

e s

||||||||||mml||m||"l"mmm |
m--- MR
||||||||||||||||||||||||||| I |I|||||IIIIIIIIlIIlIIIIIIIlII “|||||||||||| i M Real Data and Users

|||ll||m' """" ,Nl il
u|||||||||||l|llllllll ““lm J,” gt I I -
ELLLLY YRR} EN) Funding and Integration
; iE: X :_-_.:,;T-—-_ e et i ia
* . e — iy e ¥

s

Movmg Research into Practice!
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Specific Challenges for Designing,
Deploying and Evaluating InfoVis tools
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Practical Guidance for other Researchers!

9 Challenges*
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16 Recommendations®

* 1. M. SedImair, P. Isenberg, D. Baur, and A. Butz:
Evaluating Information Visualization in Large Company Settings. BELIV. 2010. (Best Paper Award)
2. Submitted as invited Journal Paper to: Palgrave Information Visualization Journal.



Challenges - Recommendations. )

Studying Tools “In—depth”?)

[Overcome Technical Problems of Tool Integration!




Challenges - Recommendations. ]

Getting Time from Domain Experts)

[The Magic One Hour Rule!

[Delight with Usability and Aesthetics, not Eye-candy!




Challenges - Recommendations. )

Complex Work Processes]

[Be In Constant Close Cooperation!




Challenges - Recommendations. ]

Convincing Stakeholders?)

[The Magic Metric Money!

[Consider Employee-pull and Researcher-Push!
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“¥00:00:06.

FA-CAN

DME1
e
ACSM
[ S Y B B
IcM_aL

LT T T O O T I O o O O AT T U O T I AR N
Kombi

1 1 1 1 1

DSC_Modul

L} o [ ] [} I L} It I [} I i e rn [
GWS

I il el ww o

| I I
00:00:05.940 00:00:05.990 00:00:06.040 00:00:06.090 00:00:06.140

i o

Messages from:DME1
B-Num Rahmentyp DLC Flags Rohdaten Time Nachricht N-Wert
I Standard-Frars R |6F FAFE FF 15 00:00:05,905 851 Drehmoment Kurbelwelle 1
‘Standard-Fral8__ |RX__|AC 80 AF 80 B6 80 BB 80 00:00:05,912 003 _|Drehmoment Kutbshwels 2
[Standard-Frafa  |RX |C118147C 21 00 7D FF 00:00:05,912 224 [Drehmoment Kurbetwele 3
‘Standard-Fral7 _ |RX_ |[22F3 25F0 C6 20 CA 00:00:05,812 462 [Winkel F ahrpedal
[Standard-Fraf4  |RX_|C5 00 OF CO 00.00:05,912 658 [Radmoment Antrieb 4 0x0DC
Standar-Fraid  |RXJAE 1020 EO 00:00:05,912 880 [Radmoment Artrizh 5 0x0DD [Kiemme
‘Standard-Fral6 _ IRX__ 109 1€ 07 00 07 00 000005913117 _|Anzsiae Drshzahl Antrisbsstran 0x0F 3 Klemm

(=) Messages from:GWS

Nachricht N-Wert Sender  [Klemme  |Bus
|Anzeige Checkeontrol Bypass 00X36E | DSC_Modul |Klemme 15 FA-CAN |35
00.00.06,126 550 _|Ist Drehzahl Rad ungssichert 0x254 |DSC_Modul |Klemme 15 |FA-CAN |35
00:00:06,130 434 _[Ist Bremsmoment Summe  [0x0EF |DSC_Modul |Kismms 15 [FA-CAN (356
00.00.06,131 327 _[Stalus Anzeigs Fahrdynamk_ [0x205__|Kombi Kismme 15 |FA-CAN 386
00:00:06,133 031 _[Status Gangwahischater 0x197 [GWS Klemme 15 _|[FA-CAN 356
00:00:06,133 359 [Stellanforderung Parkbremse [0x225 |DSC_Modul |Kismms 15 _[FA-CAN
00:00:06.138 250 [Temoeratur Bremss 0x37E  IDSC Modul [Klemme 15 [FA-CAN 1356

0x0A5 Klemme
0x0AB
0x0A7
0x0D9

00:00:06,118 081

Klemmg

Klemme

Klemme

Klemme

* MostVis - BMW Group Forschung und Technik - ZT4

v &
Hierarchie Position
(Baureihe)
(Stevergerat)
(FBlock)
(Funktion)
(OPTypeiParameter)

History

B0 @ satRadio[1g)
B0 @ Diagnosis [1]
% 0: (& soars

SE7 98 0

Auto

Betreue

Focus Knoten: 52
Display Knoten: 52

Hans Christian Bernhold
Dr-Ing. Daniel Herrscher (BMW)

Dipl. Medienin. Michael Sedimair (M)
Prof. Dipl.-Math. Manfrec

Lokat

Hierarchie Setup
- Interiacing 5

Gruppierungen
(FBiock Normal >

Info | Auswahl | ZoomView
SatRadio ID (68)
FUULLE

Version: Release (18]
2007-07-27T16:32: 22

Greve Joerg(EI-70)
HOST Moritz (EI-40)
B

[—

2 Example Projects (from 9 Design Studies))

T——
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Summary. )

Short Name Description pre during  post
Study/Application Design
C1-INTEGRATE Integrating Tools in Daily Work Processes X X
C2-DATA Getting the Data X X . .
tion pre  during  post
Participants Study/Application Design
C3-CHOOSE Choosing Domain Expert Participants X X X ne Technical Obstacles of Tool Integration X X
C4-TIME Getting Time From Domain Experts X X X wdditional Steps to Work with Domain-specific Data X X
C5-CONVENTIONS Attachment to Conventional Techniques X your Study Environment with Care X X X
A ir both Employee-pull and Researcher-push Solutions X X
Data Collection with Usability and Aesthetics, Avoid Window-dressing X
C6-CONFIDENTIALITY  Confidentiality of Information X X X Installation and Tech Support X X
C7-CoMPLEX Complex Work Processes X Participants
Results gic One Hour Limit X X
C3-S C . he Stakeholders >ing the Target Audience X X
"8-STAKEHOLDERS on\fm(.:mg the Stakeholders X X X . ‘om the Experts X
C9-PUBLISHING Publishing X X X t Usability Studies with Outside Testers X
Reminders X
Data Collection
R12-LEGAL Try to get a License, Do Studies in any Case X X X
R13-CCC Be in Constant, Close Cooperation X X X
Results
R14-MONEY The Magic Metric: Money X
R15-SKILL Factor in High Skill with Current Techniques X
R16-PUBLISH Clarify Publishing Conditions Upfront X X X

InfoVis in a Large Company Setting )
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Future Work. )

69



Future Work. )

BMW: More In-depth Studies
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InfoVis: Other Large Companies




Future Work. ]
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@ Progspy2010
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R i

: Preparel/e

F2D " hicleForFla NoFlashactivity
(58] sh

: PrepareVe
E valb?gg . hicleForFla NoFlashéctivity

sh

CAS l Prepareye
" hicleForFla NoFlashactivity
(40] Gl

Error IWarning] Infa l
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Statemachinefehler | Positive Antwort auf eine unguiltige Serviceanfrage (PRR]) 7E 27.8.2009 11:23:51.4002383 C:\FlashTools\Traces_LE%AHM_Flash_B...
Statemachinefehler | Positive Antwort auf eine ungultige Serviceanfrage (PRR) » 7E 27.8.2009 11:23:53.6004033 C:\FlashTools\Traces_LE%AHM_Flash_B...
Statemachinefehler | Positive Antwort auf eine ungultige Serviceanfrage (PRR) 71 27.8.2009 11:23:53.6393861 C:\FlashTools\Traces_LE\AHM_Flash_B...
Statemachinefehler | Positive Antwort auf eine ungultige Serviceanfrage (PRR] 71 27.8.2009 11:23:59.0545509 C:\FlashTools\Traces_LEYAHM_Flash_B...
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Example: Cardiogram.

A
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[Many more Problems Beyond AutobahnVis...

—\.-

f 1 a [ Very large Traces?

, 1

Tons of Traces?

f H e
‘Q A!
mmmmummmummm:m | ‘

e

f},--/ = PA32 NN Vlsuallzatlon
, 59892. l®i g <

. W—— -

oo A + Data Abstraction!

Automation!
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(Cardiogram: Basic Ildea ...

( Using State Machines.

State machine
Editor database

State Machine Cardiogram
Engine Visualization
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Core Components

State machine
database

Editor

Editor.

State Machine
Engine

Trace

Cardiogram
Visualization

= State Machine Applicati
File Edit Diagram Window Help

(=]

[ -

@ = i|Tehoma vlo ¥[B 1 A- B o Biv B o~ » N B~ || 100% v
(25 Project Explorer 32 - 4 ¥ = O | @ default.statemachine_set |d) tuerzuschlag.conditions_diag... {d) *tuerzuschlag.statemachine... £3 4 tuerzuschlag.statemachine = O| @ Conditio... 2| = 8
11 IT-Messe A Palette 4 [15]
= & Tirzuschlag Iy select = (= <no package>
= @ Conditions @Tar offen *\ Zoom [?) BFT geschlosse
® @ tuerzuschlag.conditions = Note > [?] BFT offen
@ ] tuerzuschlag.conditions_diagran @O State 7] Fensterheber F
=-(= DBC @ InitialState -> Transition 1 Reversieren na
#] PL4_SYG_3_2_0.0BC (& ActionEntry

= (& StateMachines
¥ tuerzuschlag.statemachine
= Ml tuerzuschlag.statemachine_diag - -
@ <4 Tirzuschlag
@ default.statemachine_set

~> von Initial nach Tir offen

-> von Tiroffen nach Tiirgeschlosser von Turgeschlossen nach Tur off

> von Initial nach Tirgeschlossen
& Tiirgeschlossen

< >
@ Transitio... 22 |~ O
x

—> Turoffnetnach Fensterreversieren [?]BFT offen [/Tiirzuschl:

v
< > < >
> - == T - =
¢ — ] Properties 52 B3 8
az 2 s [eP|= 8
o= Outline &2 L L4 > Transition Type von Initial nach Tiir offen
— | Core Property Value
Counter Max o
Appearance Counter Min “o
Description =
Name ‘= von Initial nach Tir offen
—tt=~ Source @ Initial State Type InitialState
= Target & state Type Tir offen

7—1
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Database)

State machine ; }
Editor I database I State Machine Cardiogram

I I Engine Visualization

[State Machines + Description.

[Enables Collaboration
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State machine
Editor database

State Machine Cardiogram
Engine Visualization

Datei Bearbeiten Durchfiihrung Ansicht Einstellungen Fenster Extras Hilfe

DS HE % 2 wmiOm g/ s aaa@adnmet|QaEx=m

Data Preparation

Replay Filterblock Autobahn
testfile.dat < b=

\ 4
\ 4

Carmen Integration

\ 4

MOST Monitor Sorter Cardiogram
X £ be

HW Channel

> pP—————————pf== Flex caNt
Flecaycedt ~p—  [another

I
Filterblock FR OnlineModule [O u t : Ve ri fi Cati O n Ta g
I

| |

KOut: Transition List

Meldungen /\_Fehler /\_CAN Interface /\_HW Channel /

Fahrzeugkonfiguration: N/A |CPU-Last: aus
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Core Components

State machine

Editor B EliEEE State Machine Cardiogram

Engine Visualization

Visualization.

Adobe Flash Player 10

In: Transition List

| Available State Machines Visualization View

diagnose_sg_id12 an ERROR ! TimeOut sg_id1: 1
@n WARN ! Functional_7F_Response 1

diagnose_sg_idSF

OK ! Pos Antwort (FC

diagnose_sg_id27 OK ! Anfrage FirstFramse

diagnose_sg_id29 OK ! Pos Antwort (SF I
diagnose_sg_idS6 OK ! Ueberwachung_aktir > ﬁ

diagnose_sg_id1 OK Pos Antwort (FF

diagnose_sg_id67 OK ! Anfrage SingleFram«

T. <
diagnose_sg_id36 INIT ! Functional_Request_Teste

oo
ao
oo
ao
axo
oo
ao
diagnose_sg_id16 ao 00:06:20,000.000 00:06:30,000.000 00:06:40,000.000 00:06:50,000.000 00:07:00,000.000 00:07:10,000.000
Dizgnose_Funktional oo
disgnose_sg_id40 o 2
diagnose_sg_id0 oo AR Neg Antwort - Grund 2
diagnose_sg_id78 oo WARN ! Neg Antwort - Grund 78_Erst
diagnose_sg_id72 aoaxn OK ! Pos Antwort (FC)
diagnose_sg_id62 aoan OK ! Anfrage FirstFrame
diagnose_sg_id63 oo OK | Pos Antwort (SF) I
diagnose_sg_id73 oo OK ! Ueberwachung_aktiv
diagnose_sg_id64 oo OK | Pos Antwort (FF)
diagnoze_sg_id44 [eee] OK ! Anfrage SingleFrame
diagnose_sg_idS0 oo INIT ! Functional_R t_Teste >
diagnose_sg_id6D aoan 00:06:20,000.000 00:06:30,000.000 00:06:40,000.000 00:06:50,000.000 00:07:00,000.000 00:07:10,000.000
1S SIV-VIe*9
oK Functional_Request_Active T-l)—m T—J ﬁ
OK ! Ueberwachung_aktiv )
00:06:20,000.000 00:06:30,000.000 00:06:40,000.000 00:06:50,000.000 00:07:00,000.000 00:07:10,000.000

0 MF__e& 89

00:00:00,000.00C 00:00:46,372.67€ 00:01:32,745.35Z2 00:02:19,118.02¢ 00:03:05,490.704 00:03:51,863.38C 00:04:38,236.05¢ 00:05:24,608.732 00:06:10,981.40¢ 00:06:57,354.084




Evaluation: MILC.

Core Components

1 year / 15 users

Visualization
\

- el

8 weeks / 2 users

Y At

+ Pair Analysis / 6 Users




Results.

/

State machine

P Gore Gomponents ~-- T2 [Externalization of Expert Knowledge

State Machine
Engine

Editor database

[Mass Analysis instead of Sample Testing

Adobe Flash Player 10
File View Control Help

Please contact me so we can talk about it.

T s o1v_view
diagnose_sg_id12 c = o ~
diagnoze_: ao
diagnos: ao
n [ ] [ ]
an
=1 - ‘f NSl S INTO oStlate Lorreiations
i
ao oK
INIT 1 Functional_Request
diagnoze_sg_id16 an 00:06:20,000.000 00:06:30,000.000 00:06:40,000.000 00:06:50,000.000 '00:07:00,000.000 00:07:10,000.000
Diagnose_Funktional (XX H
|diagnose_sg_id40
diagnose_sg_id0 oo T G < Hey Gnther, -
[ [ think 1 know the raason for this.
oo

Overview

diagnose_sg_id73

diagnose_sg_ide4

diagnoze_sg_ida4

INIT | Functional_Request

diagnose_sg_ids0

e eaNaes) 00:06:20,000.000 00:06:30,000.000 00:06:40,000.000 00:06:50,000.000 00:07:00,000.000 00:07:10,000.000 m

”

( . . .
| State Machine Verification

2
= -
o = — T

00:00:00,000.00C 00:00:46,372.67€ 00:01:32,745.352 00:02:19,118.02€ 00:03:05,490.704 00:03:51,863.38C 00:04:38,236.05€ 00:05:24,608.732 00:06:10,981.40€ 00:06:57,354.084
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00:00:06.163

0:05.890 00:00:05.990 00:00:06.090 00:00:06.190 00:00:06.290 00:00:06.390
Lrr bt re i v e e oo b rrrrr e b rrrr e bt e b

= List Messages

Time Nachricht N-Wert  Sender Klemme Bus B-Num Rahmentyp IDLC Flags | Rohdaten [ |
00:00:05,692 490 Daten Roll-Over Sensor 0x0F 5 ACSM Klemme 15 |FA-CAN 356 Standard-Fra(S [RX ]AG 7T9FF FF FF 77 FF FF L
00:00:05,701 338  |Daten Roll-Over Sensor |0xOF5  |ACSM |Klemme 15 |FA-CAN 356  Standard-Fra(8  |RX |41 7A FF FF FF 77 FF FF
00:00:05,711 340 | Daten Roll-Over Sensor |0XOF5  |ACSM |Klemme 15 |FA-CAN 356  Standard-Fral8  |RX [1C 7B FF FF FF 77 FF FF
00:00:05,721 318 |Daten Roll-Over Sensor |0xOF5  |ACSM |Klemme 15 |FA-CAN 356  Standard-Frai8  |RX |92 7CFF FF FF 77 FF FF

CRC_Daten_Roll-Over_Sensor 92 146

Alive_Daten_Roll-Over_Sensor C 12

Qualifier_Wankgeschwindigkeit_F ahrzeug_Rohdaten 7 Sensor nicht vorhanden

Wankgeschwindigkeit_Fahrzeug_Rohdaten FFF Signal invalid

Vertikalbeschleunigung_Fahrzeug_Rohdaten FFF Signal invalid

Qualifier_Vertikalheschleunigung_Fahrzeug_Rohdaten 7 Sensor nicht vorhanden

Qualifier_Querbeschleunigung_Airhag_Rohdaten 7 Sensor nicht vorhanden

Querbeschleunigung_Airbag_Rohdaten FFF Signal invalid
00:00:05,732 418 | Daten Roll-Over Sensor |0XOF5  |ACSM |Klemme 15 |FA-CAN 356  Standard-Fral8  |RX |CF 7D FF FF FF 77 FF FF
00:00:05,741 372  |Daten Roll-Over Sensor |0xOF5  |ACSM |Klemme 15 |FA-CAN 356  Standard-Fra(8  |RX |28 7E FF FF FF 77 FF FF
00:00:05,751 473 |Alive Zahler Sicherheit 0x0D7  |ACSM Klemme 15 |FA-CAN 356  Standard-Frai2  |RX |OCFF -




Length?
Staples?




g @ Ml Autobahn

LJE-can |1 start Anzeige  Steverung Hife | 640 _
Lv|K-CAN System o :
3 028 Drehmome IIllllllllllll’Il!llllll‘llllllh !lllllllIIIlllllllIIII|IIII’IIIIIIIII‘IIIIf
~ :“ 2 : rales Gatews 2, 0:00:00,1600 0:00:00,1800 0:00:00,2000 0:00:00,2200 0:00:00,2400 0:00:00,2600 0:00:00,2800 0:00:00,3000
+ D rad = '
DC8 IKrad ODe
R R X K K X XXX XY XY R XX XY XX
Ve Cl ..
De SU3 e ermege gB bl
Deb: Stal ent gimegeiung B g ‘ ‘ ‘ (‘ '
De Status Zenb e0e ( <
De Status Zentra egeiung [3
+ Df2: Status Zentralvermegelung g ‘
+ L30: Klemmenstatus o
* S = (Q ishabscha g EKP >
Q) LLIe g A Oraes ‘ O ) ( )
L : Oloraa IIIIIIIIIIIIII‘IIIIIIlll‘IIIIIIIIIlIlIIIIIII‘IIIIIIIIIIIIII|IIII’IIII’IIII‘IIII
g ge ACC DG -
. LN 2 0:00:00,1600 0:00:00,1800 0:00:00,2000 0:00:00,2200 0:00:00,2400 0:00:00,2600 0:00:00,2800 0:00:0,3600
% esCl digkeit P
. D cgsu - } :
D4: Status Komb é
D estro IStmo 4 %
- DO eSO OO =
* do otordates
* o Be0e ' O A0 eelo g
ee. Bedies () CNKSLOCKSLASLES
0 D Q < >
0 CWLISUKS Orgel 4 O D \/
L ISLand D B@L’Q
6: REGensenso scheraesc diq 0:00:00,202105 Lenkradwinkel Oben 2 F-CAN F-CAN 0c9 8 26 02 00 ef 27 9¢ 09 27 o
Status Bl 0:00:00,205400 SYNC F-CAN 080 5 00 00 ¢4 6d 00
Status 0:00:00,206430 CLU1 F-CAN 0Ocd 8 00 00 00 00 20 00 60 ae
3 Sta schliisse 0:00:00,206668 Keine Metainformationen F-CAN 0d1 8 aa 00 00 00 1c 00 60 23
+ Status K 0 0:00:00,206912 CLU3 F-CAN 0d4 8 00 00 00 00 00 32 60 c7
$ Status PD 0:00:00,211718 Lenkradwinkel Oben 2 F-CAN F-CAN 0c9 8 26 02 10 ef 37 bc 00 00
ischerstatus 0:00:00,211970 Radgeschwindigkeit F-CAN F-CAN Oce 8 00 00 00 00 00 00 00 00
6e: Steueruna FH/SHD Zents omfo 0:00:00,215122 KelneMetginfonnationen D-CAN 6f1 8 40 04 18 02 ff ff 00 00
92+ Steueruna Fe ssiste 0:00:00,215406 SYNC F-CAN 080 5 00 00 c4 7d£0_
a0: Steuerung Zentralverriegelung 0:00:00,216101 Keine Metainformationen K-CAN System 6f1 6 40 04 18 02 ff ff
6: Bedienuna Wischertaste: J 1 0:00:00,216462 CLU1 F-CAN Ocd 8 00 00 00 00 20 00 70 63 G
FaTTaTa TV oYW & Wit & o 3 Maoim, LY EXS £ (3 L AN Ol 0. D000 002 DO202




* =

1197 °

JProm Sort Areege Stwenng Hie | o0 w0 B som
v |F-CAN y
ZIK-CAN = Il]IIIIIIIIIIlllllllllllll]l]lm IIIIIIIIIIIIIIIIlll[ll]llIIIIIIIIIIIIIIIIIlllIIIIIIIIIIIIIIIIIIIIIIII
v |D-CAN &
=l ™ 130 - N %00:06,4600 0:00:06,4700 0:00:06,4800 0:00:06,4900 0:00:06,5000 0:00:06,5100 0:00:06,5200 0:00:06,5300 0:00:06,5400 0:00:06,5500 0:00:06,5600
o O
: JEN EBENE IENENEIENEMN IBNEN | XXX
V] Test-CAN E
500 40 M 4 (MK e HW H
:
: ' ' ' ' ' ' ' ' '
<
b [
Zeitstempel Name Bus Nachrichten ID Datenkinge Rohdaten ]
0:00:06,140078 Drehmoment 1 K-CAN PT-CAN 0as 8 71 7e fd 70 fd Oc cf 02
0:00:06,140306 Drehmoment 2 PT-CAN 0as 8 a0 Oe 8d Of 32 9¢ 7f fd
0:00:06,140542 Drehmoment 3 K-CAN PT-CAN 0aa 8 6¢ Oe fe 00 12 18 80 0a
0:00:06,140776 Radmoment Antriebsstrang 2 PT-CAN 0ac 8 b6 fe ff ff 35 7c ¢8 90
0:00:06,141012 Anzelge Schalthinwels PT-CAN 23 3 01 fc f3
0:00:06,141319 Anzeige Schalthinwels K-CAN System 23 3 01 fc f3
0:00:06,141322 Lenkradwinkel Oben 2 F-CAN F-CAN 0c9 8 26 02 90 ef 27 9 09 27
0:00:06,141574 Radgeschwindigkeit F-CAN F-CAN Oce 8 00 00 00 00 00 00 00 00
0:00:06,141807 Klemmenstatus F-CAN 130 5 45 40 21 9f 13
0:00:06,141995 Radtoleranzabgleich F-CAN 374 5 fe fe 00 00 fc 01.2010 10:54 GroBe: 147 KB 147 KB 5" Eigener Computer
0:00:06,144532 Keine Metainformationen Test-CAN 010 4 0c 00 00 00
0:00:06,144532 Keine Metainformationen Test-CAN 012 4 f0 53 00 00
0:00:06,144532 Keine Metainformationen Test-CAN 014 4 8a 07 00 00
0:00:06,144957 SYNC F-CAN 080 5 00 00 ¢4 0d 00
0:00:06,145762 Lenkradwinkel K-CAN PT-CAN 0c4 7 28 02 fc 00 00 ff f1
0:00:06,145933 CLUL F-CAN Ocd 8 2f 00 15 00 22 00 00 3b v

Message Timing)




Start Anzeige Steverung Hilfe

v [_swhen ]

IIIIIIIIIIIIIIIIIF|ll]lll]lll]][l]]llllIIIIIIIIIIIIIIIIIIIIlllllllll|ll]lll]ll|]]ll]]lll|Ill]lll]lll]lllllllllllllllll|IIIIIIIIII]IIIIIIIIIIll]lllll[l

Zeitstempel Name Bus Nachrichten ID  Datenlange Rohdaten
0:06:16,197729 Radmoment Antried 1 A-CAN 08f 8 o6 1¢ b6 7d 42 00 45 10
0:06:16,206863 Radmoment Antrieb 1 FA-CAN 08f 8 7¢ 1e b6 7d 42 00 45 10
0:11:20,602995 Radmoment Antrieb 1 FA-CAN 08f 8 cd 16 40 80 52 01 6f 10
0:11:20,603831 Radmoment Antrieb 1 A-CAN 08f 8 77 14 40 80 52 01 6f 10
0:11:20,613809 Radmoment Antrieb 1 A-CAN 08f 8 2a 15 40 80 52 01 6f 10
0:11:20,624352 Radmoment Antrieb 1 A-CAN 08f 8 cd 16 40 80 52 01 6f 10
0:11:20,633576 Radmoment Antried 1 FA-CAN 08f 8 1c 17 42 80 52 01 6f 10
0:11:20,633879 Radmoment Antried 1 A-CAN 08f 8 1c 17 42 80 52 01 6f 10
0:11:20,643775 Radmoment Antrieb 1 A-CAN 08f 8 40 18 42 80 52 01 6f 10
0:11:20,653835 Radmoment Antrieb 1 A-CAN 08f 8 1d 19 42 80 52 01 &f 10
0:11:20,663018 Radmoment Antrieb 1 FA-CAN 08f 8 40 18 42 80 52 01 6f 10
0:11:20,663870 Radmoment Antrieb 1 A-CAN 08f 8 fa 1a 42 80 52 01 6f 10
0:11:20,673905 Radmoment Antrieb 1 A-CAN 08f 8 a7 1b 42 80 52 01 6f 10
0:11:20,683768 Radmoment Antrieb 1 A-CAN 08f 8 29 1¢ 42 80 52 01 6f 10
0:11:20,693337 Radmoment Antrieb 1 FA-CAN 08f 8 1d 19 42 80 52 01 6f 10
0:11:20,693746 Radmoment Antried 1 A-CAN 08f 8 74 1d 42 80 52 01 &f 10
0:11:20,703732 Radmoment Antried 1 A-CAN 08f 8 1a le 44 80 52 01 6f 10
0:11:20,713726 Radmoment Antried 1 A-CAN 08f 8 1b 10 44 80 52 01 6f 10
0:11:20,722583 Radmoment Antried 1 FA-CAN 08f 8 7c 1a 48 80 52 01 6f 10
0:11:20,724130 Radmoment Antrieb 1 A-CAN 08f 8 49 11 48 80 52 01 6f 10
0:11:20,733756 Radmoment Antrieb 1 A-CAN 08f 8 26 12 48 80 52 01 6f 10
0:11:20,744676 Radmoment Antrieb 1 A-CAN 08f 8 f3 13 48 80 52 01 6f 10
0:11:20,753343 Radmoment Antried 1 FA-CAN 08f 8 ad 1b 4a 80 52 01 6f 10
0:11:20,753761 Radmoment Antrieb 1 A-CAN 08f 8 f1 14 4a 80 52 01 6f 10
0:11:20,763755 Radmoment Antrieb 1 A-CAN 08f 8 ac 15 4a 80 52 01 6f 10
0:11:20,773995 Radmoment Antried 1 A-CAN 08f 8 22 16 3e 80 52 01 6f 10
0:11:20,782949 Radmoment Antrieb 1 FA-CAN 08f 8 4a 1c 3e 80 52 01 6f 10
0:11:20,783793 Radmoment Antried 1 A-CAN 08f 8 7f 17 3e 80 52 01 6f 10
0:11:20,793779 Radmoment Antrieb 1 A-CAN 08f 8 23 18 3e 80 52 01 6f 10
0:11:20,803756 Radmoment Antried 1 A-CAN 08f 8 51 19 42 80 52 01 6e 10
0:11:20,813366 Radmoment Antried 1 FA-CAN 08f 8 b4 1d 40 80 52 01 6e 10
0:11:20,813775 Radmoment Antrieb 1 A-CAN 08f 8 3a 1a 40 80 52 01 6e 10
0:11:20,824130 Radmoment Antried 1 A-CAN 08f 8 67 1b 40 80 52 01 6e 10
0:11:20,833756 Radmoment Antriebd 1 A-CAN 08f 8 06 1c 3e 80 52 01 6e 10
0:11:20,842931 Radmoment Antried 1 FA-CAN 08f 8 be le 3e 80 52 01 6e 10
0:11:20,843783 Radmoment Antried 1 A-CAN 08f 8 Sb 1d 3e 80 52 01 6e 10
0:11:20,853769 Radmoment Antrieb 1 A-CAN 08f 8 be le 3e 80 52 01 6e 10
0:11:20,863755 Radmoment Antried 1 A-CAN 08f 8 bd 10 3e 80 52 01 6e 10
0:11:20,873446 Radmoment Antrieb 1 FA-CAN 08f 8 52 10 40 80 52 01 6e 10
0:11:20,874085 Radmoment Antrieb 1 A-CAN 08f 8 0f 11 40 80 52 01 6e 10
01120 883964 Radmoment Antged 1 ALAN 08f a 8b12 3CR0S201 6610

M FilterView

I 08f: Radmoment Antrieb 1
I 020: Anforderung Drehmoment Kurbelwelle Getriebe 2
0a5: Drehmoment Kurbelwelle 1
Il 026: Drehmoment Kurbelwelle 2
Il 027: Drehmoment Kurbelwelle 3
Il 0b0: Anforderung Drehmoment Kurbelwelle Getriebe
I 0d9: Winke! Fahrpedal
I 0f8: Anzeige Drehzahl Motor Dynamisierung
W 12f: Klemmen
135: Steverung Crashabschaltung EXKP
W 137: Ansteverung Kraftstoffpumpe Motor
M 145: Radmoment Antrieb 3
Il 197: Status Gangwahlschalter
M 1a1: Geschwindigkeit Fahrzeug
M 12f: Daten Getriebestrang
Il 1ba: Status Energicerzeugung
B 2ad: Daten IGR Unterstitzung
: Status Energiebedarf Verbraucher BN2

AuBentemperatur

llometerstand/Reichweite
Status Blektrische Kraftstoffpumpe
M 33d: Vorgabe Leistung Elektrisch
I 380: Fahrgestelinummer
Il 396: Diagnose OBD Getriebe
Il 397: Diagnose OBD Motor
W 3%9a: Status Getriebestevergerat
W 320: Fahrzeugzustand
3b3: Powermanagement Verbraucherstevenung
B 3be: Nachlaufzeit Stromversorgung
W 3f5: Daten Antriebsstrang 2
Il 31b: Daten Antriebsstrang 1
W 3fd: Daten Anzeige Getriebestrang
W 512: Netzwerkmanagement-2 A-CAN {DME1}

g

N 0:06:16,0800 0:06:16,0900 0:06:16,1000 0:06:16,1100 0:06:16,1200 0:06:16,1300 0:06:16,1400 0:06:16,1500 0:06:16,1600 0:06:16,1700 0:06:16,1800 0:06:16,1900 0:06:16,2000 0:06:16,2100 0:06:16,224
5 ¢ ' ' ' ' ¢y 9 ¢ ' ' ' |

; ' ‘ ' ' ‘ '
< >

Cyclic Messaging)
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£ Bordnetz E65

ANS
Struktur
struktur_

astruktur

emory Beifa

Jwermana

izhezung_A

Sitzklim

teuerung_BFH

“"I"’ e

Diagnose
erkmanagement_i-

hrersitz_Hinter

jement_Motorstartautomatik

steuerung_BFH

uerung_BFH

) Sitzverstellung_Ansteuerung

Ausgewahiten Bus anzeigen

& Markierte Funktion anzeigen

Start

® Gesendete Nachrichten

Emprangene Nachrichten

Pause
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. |~ VO 9

WINDOW uUw WINDOW UP RADIO OFF HEADLIGHTS ON SUNROOF UP

Network Traffic (x 1000

Pvision Center L —

Aaron Mackie: mackie_aaron@hotmail.com Michael Pastko: mpastko@gmail.com David Foldes: dfoldes@purdue.edu Miriam Simon:mrsimon@purdue.edu
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Aktuelle Selektion Ubersicht Gber das Gesamtsyst Steuerung
File Edit

Features: a Features: Transparenz: 3D - 2D Verhindung

Selektion & Navijation Systeme: Systeme: 2 C'

Domanen: Doménen: Transparenz: Fahrzeug
Schnittstellen: 3t Maximal Auslastung (%) &
Abstrakte Ressourcen: Res Abstrakte Ressourcen: 1200 Res 16.5 v| Ausgehende Assoziationen
Rechenanforderungen: Res 119550 Flops Rechenanforderungen: 3000000 Flops 3 Eingehende Assoziationen

Schnittstellenkomplexitat: Res 2817 KBit/s Schnittstellenkomplexitat: g 300000 KBitis 7.76 Kommunikationsmodus

£ Display3D

Freie Ressourcen

CCC T

Bunyjejssneuauu| / InaLaju| / 1oJWoY|

Overview

Licht und Sicht
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