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Triangular Wave -
Min: -1 To File
Max: 1 R
f: 1e3 ::‘:- v

DutyCycle: 0.5 v Dita
Scope Capture
Capturel
N 4 UDP
Send
Sine Wave
Amplitude: 1 UDP Send
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Data Logging Demo
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- Data Capture7 vy 7id, 7—2RA > 1 RT BoxDEERIL ATy TV A X THZT =280 =I5k LE T H,

BT =28 =13 TIVEDEIRE N TV E T,
« UDP7 v 7id, & ENFet > 7)VIRE i Gl I3 Bms DHIPA)ICHE > TT — 2y b2k E L E T,
+ XCPI3.RT BoxDEEHULAT Yy TH A X CT— 22k 5 LE T,

W ZRICKEDET,

Z1: RT Box®)=—ROF 22 157D [

Method Sample Time Buffer Continuous | Physical Host Inferface
(min.) Streaming Layer (demonstrated)
To File RT Box .CSV 100pus No Yes - -

1/CE .mat 10pus
RT Box .CSV 10us

2/3 .mat 2us
Data Capture RT Box disc. step Yes No Ethernet Python
UDP Send Ims No Yes Ethernet Python
XCP RT Box disc. step Yes Yes Ethernet CANape
PLECS Scope RT Box disc. step Yes Yes Ethernet PLECS

(External Mode)

LIeM>TTEE U DD 875 1kHzD = /% H, To FilekData Capture”7 1w 7k >T10 usO¥ > TIVIKEET
Uik ENE T, /1 Do <KDZL T S 10HZDIE KRS S 10msDY > 7))V CUDPHR I CIAE ENFE I, = FAikFEA 88
LIESGRAE S Dl /5 IEPLECSR I — i N T %728 XCPHB X UPLECSX O— T DL NHE— R 2N L TER
ENF T RIZSBRUTITIZZ VG HIIC DV TIE To File 71y 7 DNV T R—V 2 BIUTLTZE N,

2.1 To File
o7
« RT Box 1 BXUCETHIEL. AMBUSBT 5y 2 RSA TN D R TEET,

* RT Box 286X U3 TIENHARSSDH72IHMEUSBY T 2 a RIA T TE XIS

To File7 v 7iE RT Box LTI al—rayMIITEN TV B EEMGTINIC T 7 1 )VIcE Z AR K I File typeld
.csvERIF . matEROWT NN TT, DTy rdDSample timeld, AJIEEN T 7 A INICEZAENEHE ATy
BEHRLET, 77 OVERN /2% L RT BoxZ &I/ N> 7V A SR 0 9,

cD7 1y 7 DOWrite Device 7+ — VR, 77 AN EEZABAT 4T 2 THELET, Web7 I ¥ Thttp://<rtbox
name>/davil 77t X3 % T RT Boxk ODWebDAVEEG A 1N TE X9, <rtbox name>%RT BoxDHEAMHITEE
Pz F 3 (fl: rtbox-2000£7049846.1local),X2l&, WebDAVT 7t AU KB T4V ZHEED—E R RLTHNET,

- Internal SSD(PJESSD)
ssd7 ANV RV w T HE K3, COTEEIEFEITUTEIELIZAD 74V A REEOHINE RENE T, latest . txt
EWVIERTDT 7 A I BT DEITOT ALV ERELTOET, CDHE, 74V X data_logging 0003
T7A)vdata. csVITRMDEITOT —ZIMRIFENE T,
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KI2: RT Box 2F7(33DHBSSDEUSB T Z 222 FZ1 7 Dt 7 1c 728 X 98 Web 1> %7 —X
rtbox-20b0f7049846.local ¢
-
ssd s ©
usb g @
[R13: RT BoxDH#SSDIC 720t X 95 Web1> %71 —X
eoee [ < rtbox-20b0f7049846.local ¢ © M +
«—
data_logging_0001 g @
data_logging_0002 g @
data_logging_0003 g @
latest.txt B se

data_logging_0003

+ USB Flash Drive(#MJUSB7 T2 RS A7)
USB75vvaRIATICEEAL L KBITRT KR 74V A REEICZDE T usb 74 )VZ 7% 7)) w 7§ % & WebDAV
BHETUSBIY TV T 7 A TEE T VT INEAA LY 22l —a 2 {EIE L% RT Boxh5USB7 T A Ro47
ZEON L PCICHERIL T I 7 AN 2B R B L TEX T MmN T — X A)—Tw MeRBId %1C1d, USB 3.07 /31 A
2T 2R ENHDET,

DT ETIX, IkHzO = EIEFERRD T — X, U > 7V 10 p sTRT Box 2/3DANEKSSDicdata .mat 774 L& LT
BEAENETLRT Box RICET IV ZREEL, LIESUTH S, RT Box Web Web Interface/»5%477% StopLE 9,

ERTDOEITOTHIVENDT 7 )bdata . mat 2t LE S, 770 IUICIE, &Y > TIVAT v TTHITO.04D8 55 /57 7
BIENS 1TTOT—2DRETT, Z LT, 100RA >V FTEIC1kHzO = AR AR DA N T T LE T,
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Data Logging Demo

|
I—YHRT Box 1DFAZFF>TWBEE1. To FileZ w7 D&% Write Device: USB Flash DrivellZEH L. 4

USB79wyaRIA 7 m#ER UIZIREETRT Box 1 FICET IV ERRTZCLETEE T AR ENIzdata . maticid. 5%
F—RRA Y EDBE /I 0.04D 1 TDOT —EWNEENBZRENHDET,

2.2 Data Capture
Data Capture7 @y Zi& WAV M XS THIAENZU TNV EA LY I al—arhbTr—2EFv S Fv LET,

COTYICES>THFY T FvENTZTRTOT—RIE, FTWNH N T 7ICHEAENE T, D7 17 NDNumber of
samplesid/ Ny T 7 DY A RZERLE T COTETIE. 7T—F Fr T FvORlasIE. ZAERERNPOI/OI XTI
LAY T T LE T, ZAERERDED YA V)V R EFEICFY T Fvd bizicData Captured /Sy 7784 X
WES0ICRESNTVE T,

EE VNV ESEORIE65536 A TdAhE A

COTEDTH)VANICIE, data_logging_datacapture.pyl W IHHETDOPYython A7V T M WHOE T TS
PythonZ—Ri&, Data Capture7 1y 7D NV T RX—=YNOY > TIVAZ) T RERITOE T,

Zalb—>3>

Python A7V 7 2479 Z i, T—PIERDI— 2 H5 DORT Box KA MAICEDRETEE T H0ENHOET,
HOST NAME = "rtbox-123.local"

DIFHC RT Box BICETIVEREEL TWa > 728551 Python A7) 7 R 3 79 BRI — VR L TLIZE 0,

Python A7V 7 M ed 79 B & FalCHEERENTRT BoxEATHIREY 71V (. e LEER) DFiHMAEN Il —a vz
FAlALE 9. Data Capture B NIAEN, SOHDY > TIVFr T FvENDE VT IVAA LY Iab—2a B LET,
Python A7V T s SO NIERDISICIR0E T

Uploading executable

Starting executable

Real-time simulation running

Waiting for data

Stopping executable

Captured Data are:

(0.0, 0.040000000000000036, 0.08000000000000007, 0.1200000000000001,
.15999999999999992, 0.19999999999999996, 0.24, 0.28, 0.32000000000000006,
.3600000000000001, 0.40000000000000013, 0.43999999999999995, 0.48, 0.52,
.56, 0.6000000000000001, 0.6400000000000001, 0.6799999999999999, 0.72, 0.76,
.8, 0.8400000000000001, 0.8800000000000001, 0.9199999999999999, 0.96, 1.0,
.96, 0.9199999999999999, 0.8799999999999999, 0.8400000000000001, 0.8, 0.76,
.72, 0.6799999999999999, 0.6399999999999999, 0.6000000000000001, 0.56, 0.52,
.48, 0.43999999999999995, 0.3999999999999999, 0.3599999999999999,
.32000000000000006, 0.28, 0.24, 0.19999999999999996, 0.15999999999999992,
.11999999999999988, 0.08000000000000007, 0.040000000000000036]

O O O O O O o o o

AFF50HDT — 2 A A Y MY — U NENE T, 10 psOY > 7V AT 7T l-1, 11 OFEHD 1kHzD = 3R
RERr TS F I B T 52009 TIVITO.04DH 7y /i D EEIIE N E 9
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2.3 UDP

UDPOD#Eb BRI H W27 8y MR DN TERIEIC RS IR WA RN =G AT 77 ) — a N ENTOE T,
LIEMo T UTNEAA LY 22— 3y T-DEL T AE5EEETHDOICHLTVET,

ZOTETIE. RT Boxld 10msDSample time T 10HzDIELKIES 7 — X D&z S UDP/ Ny Mk 5 LE 9L RT Box
1%, UDP Send”' 117 dRemote host name or IP address7r— )L RCEZEINTWVWBIPT RL AZFDVUE—1 UDP
2547 MCUDP/ Sy b2 AE LE T, 2D TE T RT Boxic ki SNz A ARPCOIPIC# D E 9, UDP Send 7/ 11y
THEEK & 17zRemote host name or IP addressRemote IP portid, UDPZ <+ 7> F®Python A7V 7" Ml IE L S Bk
ENZRENHD  RDEXCFIRLE T

UDP clientIP = "10.0.0.103" #UDP client IP
UDP clientPORT = 52345

UDPZ5 47> F®DPython A7V 7R Tid, UDP/ Sy "IN T 278w 7 E N, 7 —Z D Pythona > — )W IENE 9, 2D
TEDTH)IVANICIE, data logging udpclient. py& WO HETOPython A7V AN ESS

vZal—=>3>
F9. 7ENRT Box LICE)VREN, FATHBIBEIN T WAL 2R LE T,

RICPython 27 7 e 3479 % &, Pythond >V —)bADIHITE RO X Ik E £ 9

UDP received data: (4.7505016142600914e-14,)
UDP received data: (0.5877852439880371,)
UDP received data: (0.951056540012359¢6,)
UDP received data: (0.9510565400123596,)
UDP received data: 0.5877852439880371,)

4.7505016142600914e-14,)
0.5877852439880371,)

UDP received data: (-
-0.9510565400123596,)

UDP received data:
0.951056540012359¢6,)
0.5877852439880371,)

4.7505016142600914e-14,)

0.5877852439880371,)

UDP received data:
UDP received data:
UDP received data:
UDP received data:

(
(
(
(
(
UDP received data: (
(
(
(
(
(
(
10HzD IESGRIEB 2L iRk 27201 10msDUDPIEE ATy Vil 3 %728, UDPZ{ET — 2 D107 =R KA &
W1 DDFEERIFIELIR T A 7N 2K LE T,

2.4 XCP

XCP(Universal Measurement and Calibration Protocol)l, #1E A7 L2 ECUIL #9728 D, ASAM (Association
for Standardization of Automation and Measuring Systems)¥§D v 77— 71 s )L T 9, XCPD A D CF X,
COTANDVDEER IZNAY AT LAFICREIEN TWA T ZRLTWET[2],

RT Box 28X U 31 . XCPAL—T LT LT HEEZXCP< AZICY 7))V AA LTHUE TE X 9, DT ETid. CANape
ZXCPRAZELTHHLTVE T,
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Data Logging Demo

Coder#7>3>

XCPIZ. COTEETIVD CoderFFav i A7y THMCTEL T F—7 v 27 ICE T L. Enable XCPA 75>
ICF v 0% ANE T, Z D% XCP slave identity7 r—)UR T, Specify IP addressZiERL%E T, X, XCP slave
T4—)VRIC M ORT Box 2% 721&3DIP7 RL A% AJLE T,

EIVRZ VY7358 TEMRT Box LICC IV REN, R 2B LE S, 7ET 7 )bdata_logging.plecs&[dL
TA4LZR)DT+)V A data_logging_codegeniZ,data_logging.a2l 77 AV EKENTT . DT 71 )V 7%
CANapefIEIC A > R— b3 20 A HOET,

FE XCPT UV 2t L GAEENS(E 513 PLECSHIBE KN DPLECS R I — i EN TV BE5 T,

CANapet&/#
LURDOTETIZCANape/N~—3> 20,02 HLTVE T,

Loy 7 e ER LE S, WindowsD 7 7 A VLI AT a—5—7C FiddDdata logging.a2l 77 A )V BIELE T,
data logging.a2l77 L% RZv7 L,CANapeZz#£/ L. Devices 7 4 )L XTI A2 B L CIRLE T,

H4TRT LIS, New network R Z > 7% 70w 7 LET,

B44: CANape THiL L 7 M 7—22(Fk

o . ¥
7 ’
P New Device from Database x|
Name: Idala_loggng I xc p
—~m — Comment: [Created from database \\Mac\Home'\Documents\git_hil_doc\models\public\t5181_c|
E = ~
£ | d Transport Layer Type
[ Explorer [ Search result
Ethernet
Name/type —
= - Select the network for your
v [z Devices device.
> (%) Global variables [ Show supported layers only
» (I3l Parameter set files e et
> [ Measurements
> [ Virtual measurement file chan|
> [ Statistics columns
> [#3 Function definitions Network settings
> [E Measurement list :
> [ Data Mining results New preconfigured network
» [ Data Flows
> B Configuration (New)
> [@& Window templates
> 1 Deleted windows
Channel:
. "
2o 9
Back NEX Cancel Help
6 VVVVV\'.pl&‘,XiIn.COHl
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BI5: CANapeDFFL o 7w P T—2 DT 7470 FEEE
r.';’ Settings for ETH_Metwork *
RN
&5 General General
~
Network
Name: ETH_Metwork |
Channel: LocalPC::ETH 1 i ﬁ

Communication VAN Databases

Security
[ Use Security Security Manager
Security Profile: No security profile Refresh Profiles

Adapter - settings
Multicast netwaorks: | 0.0.0.0

Multicast settings...

Ry 7w S FRENTzSettings for ETH NetworkW Y R T, RSIRT XICTRTT 74V RE T, K LT
& %Close window accept changesz 7V 7 U TEABEZEHLE T, A2 R— 0 AN5E 735X T.Nextz 7V w7
Ukt if&IicOKzZ 7))y 7 LET,

Settings for data_loggingbW\I Y RUNFIREINET L FNO2DODEE L H T 20ENHDET,

Protocol -> Event List -> Expert settingslc B8 L. B6IC/~d &SI, 7+—)L RTIME_CORRELATION_GETDAQCLK%
FI7F)IVkDOMulticasthHHExtended responselcZBHLET,

Protocol -> Transport Layer -> Expert settingsiCF#) L. B71779 £ 512, COUNTER_HANDLING 7+ — /)L R %27 7 4)L +
MDInclude command responseMHExclude command responsellZRHE G AAELFET,

&I, 7+ R D e ER#ICH % Close window accept changes’z 27w 7 LT, $ R TOLEHZMHALET,

I Project ExplorerT, Devices > data_logging -> data_logging.a2l > Scope.Plot_1 -> Triangular_Wave’ . Devices >
data_logging -> data_logging.a2l -> Scope.Plot_2 -> Sine_Wave’= % 7)L 71w -7 LT, ili/7D55Hh CANape®Graphic
T4 Y FISEMENSLIICLET,

CNFX T, CANape COUEFZEILTE T LE LT LIATNCET N Z2FATLU T AN > 785513 RT Box CET VYN IS T
ENTWB Lzl L E T, CANapeD A= 2 —3—TCStart’z 7V 74 %L 2DDEHSOIFENI 7 IV EA LTAR) —I T
ZBIR L E 9% Yl R O/ N K2 J1%5 975 T LT 2D D 5 O L ki 2 i ISR A RS CE M TEEXT,
A= a—73—0DStart Recordingh %> 7271w 7L, LIEH LT 5Stop Recordingz 7V 7 L, 77— 2 DGR E A,
IHIAR—FTEBIRREICIZDEXT,

BRI SN = AIRFEERRE IERBIES DT — 2 D2 R U TOE S, =ML ESKIE DM/ DT —2 KA > MERT Box
DEEFUEAT Y TIAX(10 ps) TFY T FvENET,

2.5 PLECSRO—7
E7)VERT Box LICE VU t%, SHBE— FICHEHEL . BB M HEEMELE T,
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Data Logging Demo

|
KI6: CANape? 7112 c 2 M4 IC #50F3 Protocol -> Event List -> Expert settings D2

ryl:' Settings for data_logging X
oL %%
4 Device Event List
> @ Database N
& MAP File General | Expert sctings
i Memory Image File Event settings
s Memory Segments G4 | =
%4 Memory Flash ©=2] Z
v & Protocol
@ * Event List DEFAULT_EVENT_CHANNEL CANape auto detect
DAQ List DETECT_SYNC_PULSE off
& Transport Layer IGNORE_FIX_EVENTS off
SUPPRESS_EVENT_DETECTION off
ORR 0 DAQCLO Extended response v
Multicast

TIME_CORRELATION_GETDAQCLOCK
ECU supports GetDaqClock-Multicast or GetDaqClock with extended response

COTETIE. Coderd7avy X147y ONEBE—F 27 T. BT IVEN5000ICGE SN TOE T, ORI, FH5ED
E—RTPLECSRO—TICFKREND T —HRA Y FOFZERLE T, 25K A > MEORMBREE RT Box DL AT T
YA X (CDTETIFI0 p)ICRELTWE T, LIz > T, PLECSR O —TF DRF D 42 1 10us-5000=0.055&£ 72 D X T
BOICHE R 2R LE T,

%7z, Decimation 7t — )L FICBHn 2 45E UC.RT BoxDHEHUL AT I LIc AT YTV 7§58 TEET,
ZHUC KD, [AICNumber of samples T, f%)7xPLECSR 1 —F DR E<7xb £ 7,

PLECSXO—T D7 —XNHEHENZNEIICT HIIE NBE—FOBE N AZFLLZ VY Y 7 LE T, R, PLECS
RA—TDE 2—T, DI7AIVAZ 21— EIIRR—F > V(ARG T7ALIV -> £EET—R.. . BHL, 7L 203
data.csv& UTEMFELE T AERENIzesv 7 70V Tl IRFIDFNCRT BoxDEEEUE ATy 7 B4 X (10 ps) T LA
DIEMIEFNEN Z DRI E AT — X D2 HDF, [ELIE T — 2 D3FEH DI E £ T,

3 ¥i¥

COTETIERT Box THITTHUTINEA Lo —a >y T —2 &2 5 iEZ T LE U,
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[1] CANape, [Online]. Available: https://www.vector.com/int/en/products/products-a-z/software/canape. [Accessed: Feb. 16, 2022].
[2] ASAM MCD-1 XCP, [Online]. Available: https://www.asam.net/standards/detail/mecd-1-xcp/. [Accessed: Feb. 18, 2022].

BI7: CANaped 7' 1= c 2 FZEEIZ #5075 Protocol -> Transport Layer -> Expert settingsDZ#

& Settings for data_logging X

oL %%
4l Device Transport Layer
> @ Database Expert settings

& MAP File _
2 Memory Image File General properties

Memory Segments G=(a | | &=
¥4 Memory Flash o=
v & Protocol v General
@ * bvent Uis EEREE I ©ude command resp 5
DAQ List IGNORE_CTR_FAULTS c;d- 0 .d- 0
* LOCAL_PORT Include command response
ﬁ Tmb’ﬂ OVERRUN_HANDLING ACACP Iiaster
PACKET_CTR off
PROTOCOL_TYPE XCP3 (dic+ctr WORD)
TCP_TIMEOUT 0
XCP_RX_QUEUE_SIZE 10485760

COUNTER_HANDLING

This option specifies, whether the packet counter in XCP command response packets should be checked for
correctness or not.
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BI8: XCP7'1 2L #H) TCANapel gk ET17c Y TN A1 L2 I 2 L—a iR

& BEd - B - - ¥ Vector CANape x64 Window
Start Display Devices Calibration Analysis Tools Smart Logger Graphic ~ @
Uz i Ej B3] From File &b Time Axis (#:, Search Value
I Last Measurement L=y Global (M) Search Object
Calibrate Offline Measurement Start Global Measurement
Online~ - Configuration ~ - Cursor [E Page-synchronous | [l Save
Connection Measurement Setup Data Acquisition Measurement Data Display Display Signals
Symbol B i rox 1: (New) -
o3 Al | & ] Graphic & x
_ Name
53“ = B Triangular_Wave
[ Explorer [ Search result Sine_Wave
Name/type
v [ Devices
Global variables
~ Y dats_logging

~ [ data_logging.a2l
~ [ ScopePlot_1
¥ Triangular_Wave
~ [ ScopePlot 2
&7 Sine_Wave
3 Sine_Wave
Yy Software structure
[ User-defined filters
[Tl Parameter set files
& Measurements

& Virtual measurement file chann...

[y Statistics columns
[% Function definitions
[ Measurement list
[ Data Mining results
& Data Flows
Configuration (New)"
& Window templates

¢/ Deleted windows

[20.094037s, 20.0950375
100(20)us/Div

B19: RT BoxDH#f-E— F TDPLECSX 1— 7 DI

Online

(NEW)

‘I, R

0.02 0.03

Time (s)

0.04
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