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1.1.2.1 Analysis Tab

TSMaster w2020.3.8.122. Built @2020-03-07 23:14:28 [untitled*]

Analysis  Hardware  Tools Help

.— / o 1]
m = m A @ . > )
Start Stop | Messages Trace Transmit Graphics Gauges Statistics Database Start Stop Bus Bus Log Log
& = © = & Legging Legging Legger Replay | Converter Directory

Measurement Bus Analyis Logsing and Roplay -
Fig 2 Analysis tab in Ribbon
Start: Start application. This operation will connect all the logical channels with
hardware channels, the data from hardware will be shown in the application interface.
After application is started, the following functions are not available:
B Bus Replay. Bus replay is only allowed when application is disconnected.
B Channel Selection. Channel selection is only available before application
connection.
B Channel Mapping. Channel mapping information is required before
application is connectd.
B Network Hardware. Hardware parameters are only allowed to configure
before application is started.
Stop: Stop application. This operation will disconnect all the logical channels with
hardware channels. The logging operation is also stopped if already running.
After application is stopped, the following functions are now available:
B Bus Replay. User can load logged files and analyze them in the application
forms.
B Channel Selection. User can map channels freely when application is not
connected.
B Channel Mapping. User can manage application and channels in the channel
mapping form.
B Network Hardware. User can alter hardware configuration when application
iS not connected.
Messages: Show message window.

Trace: This is a drop-down button as shown below:
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with hardware channels.

Channel Mapping: Open channel mapping configuration window to manage
application logical channels and mapping.

Network Hardware: Open hardware configuration window to configure
individual hardware channel parameters.

Turbo Mode: Checking this option will minimize all hardware channel latencies at
the expense of consuming more CPU usage. Users who concern very much for

hardware performance are recommended to check this option.

1.1.2.3 Project Tab

TSMaster v2020.3.16.209. Built @2020-(

Analysis Hardware Project  Tools Help

o _ N IFREE - B = [

Load Save Save MNew | Settings Tabbed Cascade Tile Tile
as Windows Horizontally  Vertically
Project Configuration Windows

Fig 5 TSMaster Project Tab

Load: Load TSMaster configuration file, this operation will overwrite all the
current settings.

Save: Save TSMaster configuration file to a location. If the destination
configuration is specified, the following save command will update the destination
configuration file.

The first time when the button is clicked, a save as dialog will be prompt for user

to select a destination configuration file:
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Fig 6 Save configuration for the first time

Just specify a location and file name for the configuration file, and click “Save”
button. The application title will display the destination configuration file name after

the configuration file is saved:

EBuilt @2020-03-07 23:14:2€ [new1]

Analysis Hardware Tools Help
i |
BEPLL £ | eccdmucs @ e 1) IE‘ Im\
Load Sawe Save Mew | Settings . C Code Pythan Pythan Cascade Tile Tile
as el By Editer Code Editor Conseole Horizentally  Wertically

Project Confiuration sppeerance Scripting Windows -
Fig 7 Configuration file name shown in the title bar

After the configuration file is saved, each successive save command will update
this file continuously.

Save as: This command will popup a save as dialog for the user to change the
configuration file to another location.

New: This command will erase all the current configuration and create a new
environment for analysis. Note: please save all your work into a configuration file
before applying this command.

Settings: Opens a software configuration window showing all the opened
windows. User can show/hide/delete the application forms in this window. The title of
each application form can also be modified here.

Tabbed Windows: This checkbox displays all windows in tabs or vice versa:
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Analysis  Hardware  Project  Tools  Hel ToOSUWEIE
v ) P
AN AniE - N E
.H I:l - | B
load Save Save New  Settings Tabbed  Cascade Tile Tile
as Winduws\ Horizontally  Vertically
~ Praject Configuration Windows

Graphics sl CANStatistcs & CAnDatzbase ESY Buslogong @@ meter @ BusPlayback T8 TS Channel Mappng B canFDT
Software Configuration

ransmit = CAN/CANFDTrace #& Software Configuration

2 |
Deseription 5 Measurement Window iy Shortout
=CAN Trace [£1] Alt+A CAN Trace
 Graphics [£1] Alt+G Graphics
FiMeter [21] Alt+5 Meter
¥ CAN FD Transmit [#1] Alt+T CAN FD Transmit
=CAN [ CANFD Trace [1] [Alt+A CAN [ CAN FD Trace
P System Messages Al System Messages
4ill CAN Statistics Alt+S CAN Statistics
= CAN Database Alt+D CAN Datsbase
255 Logging Alt+L Bus Logging
B, Bus Playback Alt+P Bus Flayback
%3 TS Channel Mapping TS Channel Mapping
Software Configuration  |Alt+C Software Configuration
Fig 8 Tabbed Windows

Note: When this checkbox is checked, the lower tab group disappears because all
the sub forms are displayed in the above tabs.

If this checkbox is unchecked, the lower tab group will be visible again and each
tab group controls a series of sub mdi forms.

Cascade: Cascade application forms in the current tab group.

Tile Horizontally: Tile all the application forms in the current tab horizontally.

Tile Vertically: Tile all the application forms in the current tab vertically.

Note: This above features “Cascade, Tile Horizontally and Tile Vertically” are only

available when “Tabbed Windows” feature is unchecked.

1.1.2.4 Tools Tab

Analysis Hardware Project Tools Help

> 5

— i AR J_P:!.___ oo AL Mt e —— 1
Bl = BV ] e R T S L

Aprsarance SLiRART

@ Hexadecimal Display @

Fig 9 Tools tab in ribbon

Hexadecimal Display: This command toggles display between hexadecimal and

decimal.
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Symbol Display: This command toggles display between symbol description and
value of a signal in database.

C Code Editor: This command opens TSMaster C Code Editor for editing C scripts.

Python Code Editor: This command opens TSMaster Python Code Editor for
editing Python scripts.

Python Console: This will open python console window for interacting with

internal python engine shipped with TSMaster.

1.1.3 Help Tab

~ Help contents About TOSUN

Fig 10 Help tab in ribbon
Software Manual: This software manual will be shown.

Software SDK: TSMaster API description manual will be shown.
Release Note: This will open release note for the current version of TSMaster.

About...: This will show about dialog of TOSUN company.

1.1.4 Application Shortcuts

Ctrl + O: Open project

Ctrl + N: Create new project

Ctrl + S: Save the current project

Ctrl + TAB: move to next tab in Tabbed windows mode

Ctrl + Shift + TAB: move to previous tab in Tabbed windows mode

Ctrl + W: close the current active window or tab

1.1.5 Univeral Drag and Drop

TSMaster support many different automotive bus database types to be dragged

and droped into TSMaster application main interface.
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TSMaster v2020.7.7.486. Built @2020-

Analysis Hardware Simulation Test Project Tools Help

Fig 11 Universal drag ang drop in TSMaster

The supported suffixes of file types are listed below:

Table 1 File formats that support drag and drop

File Associated Vendor File Description
extension
blf Vector Binary logging format of different bus systems
dbc Vector CANdb network file
Idf ISO LIN description file
mpc TOSUN TSMaster mini program source file extension
t7z TOSUN TSMaster project file
mp TOSUN TSMaster mini program compiled binary file
arxml AutoSAR AutoSAR system description file
dbf ETAS Bus Master file format
sym PEAK PEAK PCAN CAN description file
mat Mathworks MATLAB file format used in TOSUN calibration

module
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mp4

avi

wmyv

mpeg

mpg

m4v

mov

asf

flv

f4v

rmvb

MPEG-4 Part 14

Microsoft

Microsoft

ISO and IEC

ISO and IEC

Apple

Apple

Microsoft

Adobe

Apple

RealNetworks

ISO/IEC 14496-12(MPEG-4 Part 12 I1SO base
media file format), used in Video Replay

Audio Video Interleave, a widely used video file
format created by Microsoft in 1992, used in
Video Replay

A video file based on the Microsoft Advanced
Systems Format (ASF) container format, used in
Video Replay

Moving Picture Experts Group (MPEG), used in
Video Replay, used in Video Replay

Moving Picture Experts Group (MPEG), used in
Video Replay, used in Video Replay

A video container format developed by Apple
and is very similar to the MP4 format, used in
Video Replay

A movie file saved in the QuickTime File Format
(QTFF), which is a multimedia container file
format, used in Video Replay

The container format for Windows Media
Audio and Windows Media Video-based
content, used in Video Replay

A file format used by Adobe Flash Player and
Adobe AIR to store and deliver synchronized
audio and video streams over the Internet,
used in Video Replay

A Flash MP4 Video file, sometimes called an
MPEG-4 Video file, used in Video Replay
RealMedia Variable Bitrate (RMVB) is a variable

bitrate extension of the RealMedia multimedia
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rm RealNetworks
3gp 3rd Generation
Partnership Project
vob DVD Forum

1.2 Channel Selection

digital container format, used in Video Replay
RealMedia is a proprietary multimedia
container format created by RealNetworks. Its
extensionis ". rm", used in Video Replay

A 3GP file is a multimedia file saved in an audio
and video container format, used in Video
Replay

A movie data file from a DVD disc, typically
stored in the VIDEO_TS folder at the root of the

DVD, used in Video Replay

TEMaster Application Channel Selection

0 Activate All Deactivate All |
Mot M eE

e,

Refresh Hardware

ikl Chanmal Caaomk 4

Auto Mapping

hannel Active Hardware Channel Selection - CAMN E Application Cam Cl
ﬁ Weckne WTBTI jal 1 ol Channel 1 — s B (/] CAN 1
~ |l [ I-" & i il WO e TR L e ik
~« Wl 0@ g T e R SRR TR
(s i e . - — S — -
| 4= || ] = 1 [T Rl 1% S e B
LIN CRarrekCoint: i o
n-LIN E Application LIM Channel Active Hardware Channel Selectio
v (] LIM 1 & 75 wirtual Device 1 LIN Channel 1
v (] LN 2 & 715 virtual Device 1 LIN Channel 2

[ o

Fig 12 Channel Selection dialog

Channel selection dialog is used to quick configure application channel mapping

before application is running.
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1.

Toolbar buttons described below:

Activate All: Activate all the application channels

Deactivate All: Deactivate all the application channels

Refresh Hardware: Refresh hardware channel list after USB devices are
plugged in or out

Auto Mapping: Automatically search hardware channels and map each
application channel with available hardware channel in the order of discovery.
Application CAN channel count: Displays the current CAN channel count of
TSMaster, the user can change it using drop-down button, the modification
takes effect immediately.

Application LIN channel count: Displays the current LIN channel count of
TSMaster, the user can change it using drop-down button, the modification
takes effect immediately.

Availability: Indicates the availability of the current application channel. The

color of the icon has the following meaning:

@ This application channel mapping is valid. The corresponding application

is fully functional during measurement.

@ This application channel is disabled. The corresponding application

channel is not available during measurement.

Q This application channel is invalid, the user must resolve the mapping

problem, otherwise the application cannot start.

Application channel: Application logical channel specified by user. Each
application channel number has an ascending order starting from 1. The
available application channels are from 1 to CAN channel count.

Active Selection: This checkbox controls the availability of the current
application channel. Default selection is checked. If user wants to disable the
current application channel, the selection can be unchecked. After that, the
mapping of this application channel will not be available during

measurement.
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The description of system message window is shown below:

B Systermn Messages

— O x

HI_Hxﬁrlamo eaaﬂ

(:'—) Time |3__:L| Message

09:25:06 Maximum trace lines has been set to 1000

09:25:07 Maximum trace lines has been set to 1000

09:25:09 Maximum trace lines has been set to 1000

03:51:53 Mapping is disabled: TSMaster LIN Channel 2 - TOSUMN T5,LIN Mini 2 LIM Channel 1 [ Disabled ]

09:51:53 Mapping is disabled: TSMaster LIN Channel 2 - TOSUM T5.LIM Mini 2 LIM Channel 1 [ Disabled ]

09:52:22 Mapping is disabled: TSMaster LIN Channel 2 - TOSUMN T5,LIN Mini 2 LIM Channel 1 [ Disabled ]

09:52:22 TSMaster LIN CH1 mapping: TSMaster LIN Channel 1 -TOSUMN TS.LIN Mini 1 LIM Channel 1

09:52:22 Mapping disabled: TSMaster LIN Channel 2 - TOSUN T5,LIM Mini 2 LIN Channel 1 [ Disabled ]

09:52:22 LIM Hardware parameter configured: TSMaster LIN Channel 1 - TOSUN TS.LIN Mini 1 LIN Channel 1

09:52:22 LIN Hardware parameter configured

09:52:22 Application connected
| 09:52:35  ppplicaion disconwected |
03:52:42 TSMaster LIN CH1 mapping: TSMaster LIN Channel 1 -TOSUMN TS.LIN Mini 1 LIM Channel 1
09:52:42 TSMaster LIN CH2 mapping: TSMaster LIN Channel 2 - TOSUMN TS.LIN Mini 2 LIM Channel 1
09:52:43 LIM Hardware parameter configured: TSMaster LIN Channel 1 - TOSUN T5.LIN Mini 1 LIN Channel 1
09:52:43 LIM Hardware parameter configured
09:52:43 LIM Hardware parameter configured: TSMaster LIN Channel 2 - TOSUN T5.LIN Mini 2 LIN Channel 1
03:52:43 LIM Hardware parameter configured
03:52:43 Application connected e
09:52:50 Activating full debug mode...
09:52:50 fSystemMsg |fSystemMsg, TirmSystemMsgs. actToggleDebugModeExecute | 241] Full debug mode is enabled.

Fig 13 System Message Window
1. Toolbar buttons

""" pause checkbox, check to suppress the display of incoming messages
-~ Copy the selected logs into clipboard

Copy all the logs into clipboard

X Clear the display of the current window, this will delete all the logs

B Save the log to a file on the disk

& Debugging mode switch, check to open debug mode, each log message will
then contain stack trace info.

2. Common window buttons

& Opens help document for the current window
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“* Delete or hide the current window, if the user selects “Delete”, the window
will be destroyed and will not appear in any of the application tabs; if the user selects
“Hide”, the window will be hidden in the current tab, but may be displayed in other

tabs. Note: the default operation of closing a window by clicking on the right-top red

— O
button of a window - is to hide it.

3. Logging area: The time and description of events are displayed here.

1.4 CAN / CAN FD Trace

CAN / CAN FD Trace window display events from CAN / CAN FD networks.

= CAN / CAN FD Trace o - O X

bt . | TR TO L BT e ' e x

9 16 11 12 13 14 15 1 Absolute Time Chn # Identifier FPS Message Name & Type Dir DLC Data Len. Message Data Bytes @7 @8 @
F6 oF 22.663667 2 064 29 EngineData Data Rx 15 64 OE oD
F6 oF ~ 22.663667 1 864 29 EngineData Data Tx 15 64 @E 8D

EngSpeed 4086 rpm

PetrolLevel 13 1

EngTemp -22 degC

Fig 14 CAN / CAN FD Trace Window

1.4.1 Trace toolbar

Pause display button, when checked, the “Pause” button will switch to

“Continue” ' *  and incoming events will not be refreshed on the screen. The

incoming events will be visible again when the “Continue” button is clicked.

X Clear the display of the current trace window.

%1 This checkbox sets trace window in chronological view mode. In this mode

every incoming new message will be display as one trace line.

© This checkbox sets trace window in relative time mode.
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=7 This checkbox ensures the trace list always scroll to the latest message.
¥ Expand all message nodes to view their signal values.

+ Collapse all message nodes so signals are hidden.

Filter String: speed X Filter trace list with specified

string, the filter string can be the following types:

I 4 | & © | =ik A | Filter String:

(O Absolute Time Chn |# Identifi
EH 51.895349 2 123
EA 51.895349 1 123

PS Message Name

Fig 15 Filter by identifier

= CAN / CAN FD Trace

' - ' X TR0 B 'lv. ' 4, Fiter String:

< R N e e N s S S PR O e srm T ¥
o Pe— P - e b S
B Speed=
Fata Tx—lk 52 B 622857852154

Fig 16 Filter by signal name

1l ‘!’ |A C:T}If?ﬂi_ - [IF=TF. Ciine T m!ml_‘___‘_ Y )
=

ge MName Type Dir (O Absolute Time Cchn [#] Identifier FPS" M Maccg
ata Data Rx 152.813365 2 eod 18 EngineD

ata Data Tx 152.813365 1 @564 18 EngineD

Fig 17 Filter by message hame

1 X | F © | ik A 3 | Filter String: H1 4

(O Absolute Time Chn [# Identifier FPS Mess Mame & Type

v B 36.231473 2 864 18 EngineData Data
W ShiftRequest :'--';1:-._:-.&-:,&:“.

> B 36.231473 1 864 1a EngineData Data

Fig 18 Filter by signal symbol value
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Fig 19 Filter by signal numeric value

X! Clear filter value, the trace list will then display all the trace lines.

Message filter tool, which allows specific message identifiers to display in the

trace, and meanwhile blocks other message identifiers. User can use this message

filter to hide some irrelevant messages, or just monitor certain messages.

1.4.2 Trace message identifier filter

e o el

A PR - A
a Len. B3 Message Data (O Absolute Time Chn [#] Tdentifier FPS I Message Name < Type Dir DLC Dat
—64 BH 17223.493182 2 =18 18 Enginalata Data B 1c
b B 17223.493182 1 @64 Filter #| Identiﬁer’ Description
BH 17176.369@97 2 123 00000123
17176.3696897 1 123
B BH 17223.527@e9 2 eeel1197e:
B EBH 17223.527009 1 eeell97e:
12 BH 17223.5251e8 2 7@l
12 BH 17223.5251e8 1 7@l
12 B 17223.52@@95 2 7ee
12 BH 17223.52@095 1 7ee
Filter Enabled
Pass Blodk Cancel

Fig 20 Trace message identifier filter

The trace message identifier filter works under either of the two conditions:

1. Block mode "= |:| Block

The message identifier in the list will be blocked, and other message will pass the
fiter. In the above picture, only 0x123 will be blocked, while other message identifiers

will be displayed in the trace window.

P Block
2. Passmode = Lo

The message identifier in the list will be passed, and other message will be

blocked. In the following picture, only 0x123 will be refreshed in the trace list:
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n X | F ® | B+ 4+ | Filter String: X
(9 Absolute Time Chn |# Identifier FPS Message MName Apply filter Dir DLC Data Len. Ha Message Data Bytes @
pely

B 17574.302872 2 @64 18 EnginaNata Eia By 1g I 20 20 08 @
- TWE ATETA_ AYATT e e [ Filter [ZL. .. _ldentifier I intinn o
Lo, O3 aor3a - _.........BE&E.F_‘ TR
s e [ U .. nonpnapz &

Il:1 S QH

Fig 21 Message identifier filter working in pass mode

To add or delete message identifiers in the list, just right-click on the empty area

of the list, you will see the following popup menu items:

@ Tvpe....Dir DLC Eﬁra

WS S o

ion v Filter # Identifier Desaript
v 00000123

Add raw CAN frame -> Pass

Delete selected

Clear all

Q Add CAN frame from DB -> Pass
o
X
a

EAFilter Enabled

Concal | g fane e L BT e g ) RN e e
I

Fig 22 Add or delete message identifiers in the list

‘ + Add CAN frame from DB -= Pass

DDl EE == o Add CAN frame identifiers from database

or on the fly. These added message identifiers will be passed to the trace list. These

menu items will be shown when the filter is in pass mode.

— Add CAN frame from DB -= Block
— Add raw CAN frame -> Block

Add CAN frame identifiers from database or
on the fly. These added message identifiers will be blocked and will not be displayed
in the trace list. These menu items will be shown when the filiter is in block mode.

X Delete selected ;g operation will remove the selected message identifier

from the filter list.
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@ Clearall 1p;g operation clears all the message identifier items from the filter
list.

IAFiter Enzbled i checkbox controls whether the message identifier filter is

enabled or not.

1.4.3 Trace list columns

Absolute Time: Absolute measurement time in seconds, this is the default time
display format. The absolute time or message will be displayed in this column.

Relative Time: The relative time indicates the time in relation to the preceding
message. In chronological mode this is the message received directly before the
current message, whereas in fixed position mode the relative time is displayed in
relation to the previous message of the same type.

Chn: The channel number of the message.

Identifier: CAN message identifier, extended identifier format will add a “x”
symbol to the identifier value.

FPS: Frames per second, this column displays the frame rate of specific identifier.

Message Name: The name of the message defined in the database.

Type: CAN message type will be displayed here including the following:

B Data: Classical CAN data frame

B Remote: Classical CAN remote frame

B FD: CAN FD frame

Dir: Direction of the CAN message, can be Tx (transmit) or Rx (receive)

DLC: Data length code from CAN messages, in CAN FD frame the DLC has the

following relationships with the length of data bytes:

DLC Data length
0~8 Same as DLC
9 12

10 16
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11 20
12 24
13 32
14 48
15 64

Data Len: The length of data bytes.
Message Data Bytes: Each data byte of the message. In CAN FD frame, the data

byte can be larger than 8 bytes, each data byte with index starting from 0 is shown:

Fig 23 Message data bytes with index starting from 0

1.4.4 Trace Signals Display

Trace signals can be expanded if a message is defined in the loaded CAN database:

Fig 24 Signals with updated values highlighted
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Fig 25 Trace popup menu

To copy the trace lines, the user has to select certain trace lines and then click the

“CO py”
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Start the transmission of the current transmit list. Note: this operation will
send all the frames inside the transmit list, for manual transmit messages, only one
frame is sent per message; for cyclic transmit messages, all of them are scheduled to

be sent periodically.

Stop all the periodically transmitted messages. Note: this operation will be

executed everytime when application disconnects.

1.5.2 Transmit list

The transmit list contains messages to be edited, each message has the following
properties:

Row: The number of each transmit message in ascending order, this field is read-
only and cannot be edited.

Send: This is a button controlling the current message transmission. The style of
this button depends on the trigger type of the current message:

B Manal transmit message: Each click on this button will trigger one CAN

message transmission.
B Periodic transmit message: The first click on this button will start the cyclic

transmission of this message. The transmit button will then switch to a “Stop”

button: | ® | The next click on this stop button will stop the cyclic

transmission of the current message.

Trigger: Message transmission type:

B Manual: One click on the “Send” button will trigger one CAN message
transmission

B Periodic: Periodic transmission type has the following properties:

Manual I:I Periodic

Fig 28 Periodic transmission type configuration

The period can be within range from 1ms to 1000000000ms.

Message Name: The name of the message, if this message is added from CAN
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1.5.3.1 Signal Name

The signal name defined in the CAN database.

1.5.3.2 Signal Gen.
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Signal Definition

Parameters Settings

DE Min: 0.00 DE Max: 150.00
Phy Min: 0.00 Phy Max: §55.35 Rise time 100
Hold time 100
Periodic Generation Fall time 100
[Jrepeat Limit Iil Post delay 100

Auto Start On Message Transmission Value low

Signal Value
Time Quiput £55.35

4] 4]

1 u]

20 u]

30 4]

40 u]

50 u]

&0 4]

n 0 0.00 . \

&0 o 0 500
Apply > Close

Fig 30 Ramps and Pulses signal generator

The selected CAN signal will be generated in the time series of Rise-Hold-Fall-
Delay. The high value, low value and each time segment can be modified.
DB Min and Max: The minimum and maximum value defined in the database.
Phy Min and Max: The physical minimum and maximum value that the signal
can reach.

» Periodic Generation: The signal generator can restart itself when a period of
value has been generated.

» Repeat Limit: The restart count of periodic generation, if not specified, the
restart count of periodic generation is unlimited. This limit number depends
on the activation status of “Periodic Generation”.

» Auto Start On Message Transmission: The signal generator will automatically
start when the parent message is scheduled to be transmitted periodically.

» Signal Value table: The signal value table defines each signal physical value
against time in milliscends. The table is read-only except custom signal
generator.

» Parameter list: The signal waveform depends the parameters defined in this

table.
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» Signal waveform preview: The signal value being generated by this generator
can be previewed in a time-value view here.

B Value Range

Signal Definition

150.00 Parameters Settings
Step size 1

Hold time 100
Periodic Generation Direction Rising v

Auto Start On Message Transmission

DB Min: 0.00 DB Max:
Phy Min: 0.00 Phy Max: §55.35

Signal Value

Tirme Qutput £55.35
710
720
730
740
750
750
7
780
790

g

0.00

OO |00 | G0 S0 | G0 s | o] |

0 65600

X e
Fig 31 Value range signal generator
The value range generator traverses the signal value in “Rising”, “Falling” and

“Alternate” methods.

B Toggle
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Signal Definition

DB Min: 0.00 DEMax: 150.00 Parameters Settings
PhyMn:  gpo PhyMax: g55.35 Low Value ]
Periodic Generation

Ofestirt [ 5|

Auto Start On Message Transmission

Signal value

Time Qutput 555.35

Fig 32 Toggle signal generator

The toggle signal generator changes the signal value between low and high. The
low and high value can be specified by the user.

B Random

Signal Definition

DB Min: 0.00 DEMax: 150.00 | Parameters Settings

Ahy =g TR - L e . -I?Dslf\'-?fsalu? -
bl S Siar

Ao gben i S P s | ik b s 1

Signal Value

Time Output £55.35
10
20

‘I 30

40

1
i
Al

Rl

+f Artee— e

Fig 33 Random signal generator

The random signal generator outputs random signal values. The low value and
high value of the random range can be specified.

B User Defined
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Signal Definition

DB Min: 0.00 DEMax: 150.00 Parameters Settings
PhyMn: 000 PhyMax: 65535 Sampling Time 10
Periodic Generation
Auto Start On Message Transmission
Linear Interpolation
Signal Value
Time Output 555.35
1] 1] X
10 a0 |
20 10 |
200 555 |
2000 12 |
4000 ——_ —
000
a 4000

Fig 34 User defined signal generator

User defined signal generator provides an interface for the user to interact with
the signal values. The user can make the waveform from external software such as
excel, and then import the waveform data into the transmission value table.

1. Signal Value table: To append a new value into the table, press “Down” key.

To insert a new value before the selected value in the table, press “Insert”
key. Note: the time series in the table must be in ascending order, otherwise
the generator will stop on the incorrect time.

2. Import button: The user can import signal waveform defined externally. The

waveform data file should have the extension of “*.sig” and should have the

following format:

hnterpolation;Linear
Sample rate [ms];1@
Delay [ms];@

Time [ms];EngPower
a;8

10:80

20:10

2008:555

2000;12

4080 ;600

(W T = T s R o B S WO N

face]

Fig 35 User defined signal generator import file format
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Line 1: Interpolation method, only Linear is supported currently.

Line 2: Sample rate in milliseconds. Note: the charactor “;” is the separator
between the key and value in the “key - value” pair.

Line 3: Delay time in milliseconds.

Line 4: Table description of the following “key - value” pair.

Line 5 and the following: Table data defined in “key - value” pair which are
separated by “;” character.

3. Export button: The export feature of the signal generator, which will export

the current table value into a “*.sig” file.

1.5.3.4 Raw Value

Raw value editor of the current selected signal. To modify a signal’s raw value

without touching its physical value, use this editor.

# ¥ Increment and decrement button of the raw value. Clicking on the

corresponding button increments or decrements the raw value by the step defined on

the “Raw Step” field.

1.5.3.5 Raw Step

The increment or decrement step of the “Raw Value” field.

1.5.3.6 Physical Value

Physical value editor of the current selected signal. To modify a signal’s physical

value without touching its raw value, use this editor.

+ ¥ Increment and decrement button of the physical value. Clicking on the

corresponding button increments or decrements the physical value by the step defined

on the “Phys Step” field.

1.5.3.7 Phys Step
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The increment or decrement step of the “Physical Value” field.

1.5.3.8 Comment

User comment on the specified signal.

1.6 CAN Statistics

1.6.1 CAN Statistics list

CAN Statistics

- 0 X

*= Statistics
BusLoad [%%]
Peakload [%:]
Std. Data [fr/s]
Std. Data [total]

Fuwt Mats Thicl

Channel 1
2.52
2.52
211
9238
o

Fig 36 CAN Statistics

@ & & X
Channel 2
2.52

2,52
211
9238

(s}

CAN Statistics window displays bus load and frame rate of each CAN channel. The

following value can be monitored:

Bus Load: CAN bus load in percentage.

Peak Load: CAN bus peak load from the start of measurement in percentage.

Std. Data [fr / s]: Standard classical CAN data frame rate per second.

Std. Data [total]: Total number of classical standard CAN data frame.

Ext. Data [fr / s]: Extended classical CAN data frame rate per second.

Ext. Data [total]: Total number of classical extended CAN data frame.

Std. Remote [fr / s]: Standard classical CAN remote frame rate per second.

Std. Remote [total]: Total number of remote classical CAN remote frame.
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Graphics

P EOIL 2 B2 X @5 &llX
= o~ Name = Value 32767.00 2798.755
1| | shiftRequest shiftfRequest_Off 19660.00
|:| - EngTemp -44.00
£553.00
O H EngPower ) 227.78
T | I-_'n?—
e t
= -
1.25 2.50 3.75 5.00
3-17 10:06:41.073 20-03-17 10:06:46.073

Fig 40 Graphics measurement cursor

L Time measurement cursor checkbox. This checkbox shows or hides the time

measurement cursor pair.

Graphics
| EC! | 0oL | o i 3 | 2
‘EE Qg w Mame P value \N
) Iﬁhif'g_Request Off

<5 |

2,66 3.99 5.32 6.65 0] 1,33
| Tdff=4003s | 1809.7414 1803.0864 [5]

Fig 41 Time measurement cursor checkbox
When the time measurement cursor is enabled, the user can define a time range
between blue cursor and red cursor. “Left click” on the graphics window drops a blue
cursor to the location of the click point, and “Right click” on the graphics window drops
a red cursor to the location of the click point. The delta time between blue cursor and
red cursor will then be displayed on the bottem area of time axis in the graphics
window.

Sample point display. When this checkbox is checked, each sample point will
be displayed in the graphics window, it is easy for the user to detect frame loss

situation with the help of the samle point display.
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N L3 |
» BO | e & 3% | B »= | X @5 &|X
= Ul s e oy h I, I
i R
=0l = | b=
| (IO :
¥ A1
HIHI'
&8.65 0[=] L33 2.65 3.55 5.32
5.7414 LB03.0854 [s] Tdiff = 4.003 = 180

Fig 42 Sample point display

B Export graphics data to an external location. Note: this button is only

enabled when application disconnects.

Import graphics data from an external location. Note: this button is only

enabled when application disconnects.

X Clears all the data in the graphics.

1.7.2 Graphics signal list

[ 1L & W  Name ;w Value

[ 1/ |shiftRequest  |hift_Request_Of
] /I EngTemp -44,00
(1| MM Engrower 102,50

> BN NEngsoeed

Fig 43 Graphics signal list

| Signal visibility checkbox, the signal will be set to hidden when this checkbox
is unchecked.
1Ll Always show value axis checkbox, if the checkbox is checked, the value axis of

the specified signal will be displayed in the graphics window permanently.
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Graphics
Im b 3% [T M. |_
BT

Lﬂﬂ_ _/.i
H%%

Fig 44 Signal axis display
# Color picker. Clicking on this button will popup a dialogbox for the user to pick

a color for the specified signal:

Graphics
oL L L=k x| M | | X
= UM Name 5 Vale 204.00 32767.00
1|90 |shiftRequest | hift_Request_Of 153.20 19560.00
¥ EngT: -44.00
£ A Il EngTeme 2 10240 6553.00 -
D - EngPower g n
10.00 5 5160 -6554.00
ThemeC DF Lsee 100
-19861.00
) | | I | I | | el
-32763.00
I T
0 [s] 3.33
416.9173 [g]
Standard Colors
HERO  FEEEER

Fig 45 Color picker of graphic signals

# Signal name field, this field displays signal name according to the database

definition.

< Signal value field, this field display real-time signal physical value.

1.7.3 Signal property inspector

Signal property inspector will be popuped when the signal in the list is double-
clicked, or the “Edit Signal...” menu item is clicked. Take “CAN signal property inspector”

as an example:
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CAM Signal Parameter

Value

Mame EngTemp
Length 7 =
Bvte Order _.. Tntel._ . -
Y L = . TP re——
1 —
 —— | —
—= ) i ———
b | -

Fig 46 Signal properties inspector

The following properties can be displayed or modified by user freely:
Name: the signal name
Length: the bit count of the signal

Byte Order: Intel or Motorola byte order switch of the signal

Value Type: the value type can be Unsigned, Signed, 32-bit float or 64-bit float

Minimum: the minimum physical value of the signal, this value also adjusts the

lower range of graphics display

Maximum: the maximum physical value of the signal, this value also adjusts the

higher range of graphics display
Unit: the unit of the signal
Factor: enlarge factor of the signal
Offset: offset value of the signal
Init. Value: initialize value of the signal
Comment: the user can add comments on the specified signal
Start Bit: the signal start bit in the message which contains it
Message ID: the identifier of the message which contains it

Channel Number: the CAN channel number of the signal

1.7.4 Signal Popup menu
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Check selected
Uncheck selected
Check: All
Uncheck All

F=1 r=1 r=a1 r=n=
[T (B |
Lea LDy Loa ol

"
-1
=

Add CAN signal from database...
Add LIN signal from database...
Add user defined signal...

Edit Signal...

Delete Signal

Bx™s+§F

Clear all signals

Pause Graphics

Fig 47 Graphics signal popup menu

Check selected: Make all the selected signals visible in the graphics.

Uncheck selected: Make all the selected signals invisible in the graphics.

Check All: Make all the signals visible in the graphics.

Uncheck All: Make all the signals invisible in the graphics.

Add CAN signal from database.... This button popup a CAN database signal
selector for the user to select CAN signals to monitor.

Add LIN signal from database...: This button popup a LIN database signal selector
for the user to select LIN signals to monitor.

Add user defined signal...: This button adds a custom signal in the list, which can
be modified later.

Edit Signal.... Popups the “Signal property inspector” as described above.

Delete Signal: This buttonj deletes all the selected signals from the list.

Clear All Signals: This button deletes all the signals from the list.

Pause Graphics: This button pauses the display of the current graphics window, a

click on this button again will resume the display of the current graphics window.

1.8 CAN Database

CAN database viewer can be used to load/unload CAN database, select CAN

messages or CAN signals in the TSMaster application.
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Fig 48 CAN Database

1.8.1 CAN database toolbar

Add a CAN database from external *.dbc file

Edit the current selected database (*.dbc file) using default editor on this

computer
Delete the current selected database from the database list
“ Delete all the database links from the database list
Increase a channel resource for database file mapping

Decrease a channel resource for database file mapping
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B CAN Message: Only CAN messages are displayed
B CAN Node: Only CAN nodes are displayed

B Envrionment Variable: Only environment variables are displayed

1.8.2 CAN database channel assignment

CAN database channel assignment enables the user to associate the selected
database with specific CAN channels. A CAN database can support only one CAN

channel, or multiple channels.

Channel Assignment
- & Channel 1
B CAN_FD_Powertrain
B CANFDSample

¥ CANFDExample CAN_FD_Powertrain
» (CANFDExample
CANFDSample

Fig 49 Channel assignment

When there are multiple database files loaded, the user may right-click on the
specific CAN channel, which popups a list of available CAN databases. The user can
associate / deassociate the database with the currently selected CAN channel by

clicking on the database item in the popup menu.

1.8.3 CAN Database field viewer

Database Field Definition
Value Type Signed e
Minirnurm i) w
Maximurm 0 s
Unit
Factor 1 o

—_—T : . . -

Fig 50 CAN database field viewer

The CAN database field viewer is used to display properties of the selected

element, which can be CAN signal, CAN message, CAN node, environment variable or
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CAN network.
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" "7 Bus Logging

Bus Logging EH - O X

b | Ao Bl b Rt TSR Resenmr e} TER = 55 2 no Ew-?‘-’i:-'-'-'*.-»:‘: el e detiartanny 1o R g | .
k=t Fol IEE TEH R ER

A= 11:31 [E8bus_2020_03_17_11_31_06.bIf 20.2KE  Binary Logging File 2020/3/17 21

4= 1131 (Z8bus_2020 03_17 11 31 25.blf  S5.0KB Einary Logging File 2020/3/17 B

Fig 54 Bus logging
1.10.1 Bus logging toolbar

Start logging, this button is disabled when logging engine is working.
Pause logging, this button is enabled when logging engine is working.

Stop logging, this button is enabled when logging engine is working.

Log File: C:\Projects\TOSUN\Projects\TSMa: | |5 AR Log file destination editor

rac

£ select log file location.

= Opens folder of log file destination.

AB StartsTS log file converter to convert log files to another format.

[ Default path pefault path checkbox, if this checkbox is checked, the log file
destination folder will be set to relative folder to TSMaster configuration file.

Add timestamp - Ayto add timestamp to every log file name.

1.10.2 Bus logging popup menu

p  Start Logging

Pause Logging

Stop Logging

Open containing folder...
Select Log File...

Delete selected files...

» XD

Run Log Converter...

b3
==}

Fig 55 Bus logging popup menu
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The popup menu will popups when user right-click on the log file list. All the menu

items are described in the above chapter.

1.11 Bus Playback

Bus playback window replays CAN, CAN FD and LIN messages from external log

files when the application is not connected.

Bus Playback =
® =X 8 Q@ 5 @l X
|:] File name Size (ME) Time
bus_2020_03_17 11 34 10 0.0002 2020-03-17 11:35:29
bus_2020_03_17 11 31 25 0.0574 2020-03-17 11:31:55
0 %
Playback Range Selection:
I. ................................................................................................... .I
Log creation time: 2020-03-17 11:31:25 ([z) Start Playback Stop Playback
Fig 56 Bus playback

1.11.1 Bus playback toolbar

& starts playback. This button is not enabled when application is connected.

Pause playback. This button is enabled when playback starts.
Stop playback. This button is enabled when playback starts.
Add playback files to the log file list.
X Remove the selected log files from the list.

&' Remove all the log files from the list.

1.11.2 Bus playback popup menu
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Select Log File...

Open containing folder...

Rename...

Log file converter »

Remowve from list

BX 2 O

Clear list

Fig 57 Bus playback popup menu
The menu items are described in the above chapter except:

Open containing folder...: Open the folder which contains the selected log file.

Rename...: Popups a rename dialog box for the user to rename the selected log

file.

1.11.3 Playback control

Playback Range Selection: [2020-03-17 11:31:37 - 2020-03-17 11:31:51]

00000000000000000000000000000000000000000000000000000000000000000000000000000008000000000000000000000 .
Log creation time: 2020-03-17 11:31:25 () Start Playback Stop Playback
Fig 58 Bus playback control

B Playback progress indication.

-------- Playback range selection.

1.12 Meter

Meter displays CAN or LIN signals defined in CAN or LIN databases.
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| & |8 X @ @5 &|x

EngSpeed CarSpeed

Fig 59 Meter
1.12.1 Meter toolbar

I Pause display of meter signals, when checked, all the meter signals refresh

tasks are paused.
“*Add a CAN signal from database.

Add a LIN signal from database.

Enable customization of the layout of meters.

== Select meter display style.

Delete the selected meter signals.

& Delete all the signals in meter window.
1.12.2 Meter Layout Control

You can simply click customization button # 10 control each meter layout:
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| « A |E o L
Lavout Tree View = . Available Items
%8| X 00|x

v - Root
N 5=

C
©0|aax|kE

[

SPNModifiedStatus

d 5PN id&ntified on SPN 8845 on the port ident

Fig 60 Meter Control customization

Then you can directly drag and drop each meter to your desired location:

Meter H - O x
|ow & | 3% B | X © @

Fig 61 Meter Control drag and drop
After the customization window is closed, you are leaving the customization

mode.
Another way to quick customize the meter is to directly drag the caption area of

each meter to align it:
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Meter M - 0O x
‘:.;-a £'|:: '|X° (7] I
1.5
1.2 1.8
. A PR
i ‘.
24 (0.6
]
2.7 ‘\5.3

™
|5 on the port ident d SPN identified on SPN 884

Fig 62 Drag caption area to align it

1.12.3 Meter signal editor

CAN Signal Parameter Value
MName Carspeed
Length <] =
Biyte Order Intel v
Value Type Unsigned v
Minimum a w
Maximum_ 511.5 ~
' o - '“ v I! EA

| I e

| I AT -

— — U Sz
Cirenlir ~ Switrh Typwe:

i

s B i

Fig 63 Meter signal editor
Name: the name of the signal to be displayed.

Length: signal bit count.

Byte Order: can be Intel or Motorola.

Value Type: can be Unsigned, Signed, 32-bit float or 64-bit float.

Minimum: the minimum physical value of the signal, this setting also affects the
graphical minimum range.

Maximum: the maximum physical value of the signal, this setting also affects the
graphical maximum range.

Unit: the unit of signal physical value.

Factor: the enlarge factor of the physical value of signal.

Offset: the offset value of the physical value of the signal.
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Ul Size in width and height: user can adjust the size of the meter by modifying
these parameters.

Switch Type: the following types are supported:

Circular

Circular 1/4 Left
Circular 14 Right
Circular 3/4
Circular Wide
Digital

Linear

Fig 64 The type of meter display

1.13 LIN Trace

1.13.1 Trace toolbar

Pause display button, when checked, the “Pause” button will switch to

“Continue” ' *  and incoming events will not be refreshed on the screen. The

incoming events will be visible again when the “Continue” button is clicked.
X Clear the display of the current trace window.

41" This checkbox sets trace window in chronological view mode. In this mode

every incoming new message will be display as one trace line.
©' This checkbox sets trace window in relative time mode.
=7 This checkbox ensures the trace list always scroll to the latest message.
Expand all message nodes to view their signal values.
Collapse all message nodes so signals are hidden.

Filter String: speed X Filter trace list with specified

string, the filter string can be the following types:
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LIN Trace
| ] - -l
[—— == e
i3 Foa——&
S
Fig 65 Filter by identifier
LIN Trace
n X | [ ® | =ik A 3 | Filter String: sensor‘| - 4

(D) Absolute Time Chn  [#| Identifier FPs Message Mame f(x) Checksum Diir DLC  Ba Message Data Bytes
o
v B 244.251848 1 3 F5s_@1 asg Rx [}
-48

» F5_Temp_Sensor

v B 244,250415 2 29 3 FSs_81 =l Rx =
» F5_Temp_Sensor -48
v Bl 244 .375797 1 38 13 IsPs_@1 aa Rx a

Fig 66 Filter by signal name

LIM Trace
1n X | F ©®© | =R A | Filter String: i=p| x
@Absolute Time Chn @ Identifier FPS Message Mame fix) Checksum Dir DLC EE Message Data Bytes
v B 285.873820 1 38 13 ISPs_81 8e Rx 8
v B 285.8817186 2 38 13 ISPs_81 88 Rx 8

Fig 67 Filter by message name

n X | & © | B W 4 |Fi|ter String: nopmal| e
@ Absolute Time Chn |ﬂ Identifier FPS # Message Mame fix) Checksum Dir DLC EE Message Data Bytes
~ B 310.841848 1 20 2 FSs_@1 28 Rx e

M F5_ResponseError normal
w B 318.849928 2 29 2 FSs_81 28 Rx e

™ F5_ResponseError normal
v B4 310.211838 1 12 19 SADSchalters_@l ae Rx 5]

M Schalter MD1Vorne_Fehler normal

& Crhaltan MEAT1AVARRa Cahlan

~

Fig 68 Filter by signal symbol value

LIN Trace

I}\\:lll. ’:\_},’E‘L‘t‘ o T i Lot g i e = xT i
e TT=rn = am- i'.-':/m‘ = =T EE=ETT T
BH 414.951848 1 1@ 6‘ SA4De_@1 AF Tx v
M Aussentemp_gef -5
484, 258671 2 1e <] SADe_@1 AF Rx v
M Aussentemp_gef -5

Fig 69 Filter by signal numeric value

X Clear filter value, the trace list will then display all the trace lines.

Message filter tool, which allows specific message identifiers to display in the

trace, and meanwhile blocks other message identifiers. User can use this message

filter to hide some irrelevant messages, or just monitor certain messages.
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1.13.2 Trace message identifier filter

LIM Trace

DO e 4 Filter Stings, .. P a L ) X 5
v B 456.615797 1 29 2 Ese o e R
—an - Voo TS T [ = Eilbme | . el - _ BN

SEMmeogeil ¥ FS_ResponseError = iz

“# FS_Temp_Scheibe

~ F5_Temp_S5ensor

~# F5_Luftfeuchte_rel
v &4 456.625044 2 29

~# F5_Taupunkt

F5 Respo

FS_Temp_Scheibe
F5_Temp_5ensor
FS_Luftfeuchte_rel

VoA ALY AN 2, 12

LR TR T

Hok [ Filter Enabled

WO

] o |

Fig 70 Trace message identifier filter

The trace message identifier filter works under either of the two conditions:

3. Block mode === -:l Black

The message identifier in the list will be blocked, and other message will pass the
fiter. In the above picture, only 0x12 will be blocked, while other message identifiers

will be displayed in the trace window.

P Block
4. Pass mode ess [_J ] elo

The message identifier in the list will be passed, and other message will be

blocked. In the following picture, only 0x12 will be refreshed in the trace list:

LIN Trace

X | FE © | =ik AE 3 | Filter String: X
(D) Absalute Time Chn @ Identifier FPS Message Name fix) Checksum Dir DLC B8 Message Data Bytes
w B4 521.715799 1 12 12 SaNSrhalters @1 [=]2)] By 2]

L Y [ Fer Identifier .. [ET— |

Fig 71 Message identifier filter working in pass mode

To add or delete message identifiers in the list, just right-click on the empty area

of the list, you will see the following popup menu items:
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Fig 72 Add or delete message identifiers in the list

Add LIM frame from DB -= Pass

Add raw LIN frame -> P dentifi
raw LN frame -= Fass Add LIN frame identifiers from database

or on the fly. These added message identifiers will be passed to the trace list. These

menu items will be shown when the filter is in pass mode.
Add LIN frame from DB -= Block
il Eh s Bl Add LIN frame identifiers from database or
on the fly. These added message identifiers will be blocked and will not be displayed
in the trace list. These menu items will be shown when the filiter is in block mode.

X Delete selected 11 oheration will remove the selected message identifier

from the filter list.

@ Clearall 1y operation clears all the message identifier items from the filter
list.

IAFiter Ensbled 710 checkbox controls whether the message identifier filter is

enabled or not.

1.13.3 Trace list columns

Absolute Time: Absolute measurement time in seconds, this is the default time
display format. The absolute time or message will be displayed in this column.
Relative Time: The relative time indicates the time in relation to the preceding

message. In chronological mode this is the message received directly before the
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current message, whereas in fixed position mode the relative time is displayed in

relation to the previous message of the same type.

Chn: The channel number of the message.

Identifier: LIN message identifier.

FPS: Frames per second, this column displays the frame rate of specific identifier.

Message Name: The name of the message defined in the database.

Checksum: LIN frame checksum value read by tool.

Dir: Direction of the LIN message, can be Tx (transmit) or Rx (receive)

DLC: Data length code from LIN messages.

Message Data Bytes: Each data byte of the message.

He Message Data Bytes

Fig 73 Message data bytes with index starting from 0

1.13.4 Trace Signals Display

Trace signals can be expanded if a message is defined in the loaded LIN database:

x | INC] | = |Fi\ter String: X @5 | ®

(D) Absolute Time
797.285798
797.297793
797.291838
797.3@81839
797.887798
797.317828

~ B 797.329823

TTrTERTRTRRRER

Chn

I R O

[#] 1dentifier
21
21
1e
a8
a8
38
38

I1SP_EC_Lichtwert_vorne

FPS Message MName
DliAe_81
DliAe_61
SADe_@1
MD3s_@1
MD2s_81
ISPs @81
ISPs_@1

(SRR

B
W

158

fx) cChecksum
SE

Dir
Tx
Rx
Tx
Rx
Rx
Rx

Rx

DLC

D OO ® 0 W W

S8 Message Data Bytes

Fig 74 Signals with updated values highlighted

1.13.5 Popup Menus

Most of trace popup menu items can be found in trace toolbar except “Copy” and
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“Block selected message”™:

v 820.174020 2 38 12 ISPs Bl 2o Rx
»
»
Pause
Copy

ISP_EC_Lichtwert_wvorne
- - - N Clagg

Toggle Chronclogical View
Toggle Relative Time

A Q Serall To Last

= Block selected message

Fig 75 Trace popup menu
To copy the trace lines, the user has to select certain trace lines and then click the

“Copy” item. The selected text has the same layout as trace display:

MIEHF HRBE BR0) EENV) EEH)
Absolute Time Chn  Identifier FPS  Message Name Checksum Dir DLC  MNessage Data Bytes

[+] 985. 445799 1 10 & S4ale_01 AF Tx 8 00 00 00 00 00 00 00 00
Klemme_15 0
Elemme_X aus
Eisi aus
SAD Freizabe aus
T LM et TAT fnlak iy TinAgkiv e
_ S i PR A H1E
= =3 — -
- ' b LI
_ £ e =50
_ KodifortAuf MD1_Ausstellage A
= Eonifortduf MDDl Echiebelagpae——=ms=
— Eodifiortbuf-MNRaldo- auS
= Komif owtdut, DB .. e =E
Eoiif oxvtiZig HD1 aus

Fig 76 Selected trace lines in text

1.14 LIN Transmit



61 TSMaster User Manual

Fig 77 LIN Transmit

1.14.1 Trans$ aA
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Load transmit list from external file, this operation will overwrite all the

existing transmit list.

®  Select LIN node, this will popup a LIN database window for the user to
choose LIN node. After a LIN node is selected, the message list and schedule tables are

associated with this node for simulation.

Deploy the schedule table into the hardware. The LIN hardware will

automatically perform LIN message transmission.

Undeploy all LIN messages. When this button is clicked, the scheduled LIN

frames in the hardware are stopped.

1.14.2 LIN schedule table list

iy LIN Schedule Tables

i

nain

Fig 78 LIN schedule tables
The LIN schedule table list displays all the schedule tables of the current master

node. If the current LIN node is not LIN master, this page is automatically hidden. Select

one item in the list will display all the frame list on the message list.

1.14.3 Transmit list

The transmit list contains messages to be edited, each message has the following
properties:

Row: The number of each transmit message in ascending order, this field is read-
only and cannot be edited.

Enable: Activate or deactivate the current LIN frame.

Message Name: The name of the message, if this message is added from LIN

database, then the message name is defined by LIN database and cannot be modified
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[ | |I| Pause button, once this button is clicked, the current LIN signal

generator pauses, the button then changes back to “Send” button shown

above.

m ™ | Stop button, aclick on this button stop the operation of the current LIN

signal generator.

1.14.4.3 Generator

This combobox specifies the generator type of the current LIN signal, which is

described in “CAN Transmit Window”.

1.14.4.4 Raw Value

Raw value editor of the current selected signal. To modify a signal’s raw value

without touching its physical value, use this editor.

# ¥ Increment and decrement button of the raw value. Clicking on the

corresponding button increments or decrements the raw value by the step defined on

the “Raw Step” field.

1.14.4.5 Raw Step

The increment or decrement step of the “Raw Value” field.

1.14.4.6 Physical Value

Physical value editor of the current selected signal. To modify a signal’s physical

value without touching its raw value, use this editor.

+ ¥ Increment and decrement button of the physical value. Clicking on the

corresponding button increments or decrements the physical value by the step defined

on the “Phys Step” field.

1.14.4.7 Phys Step



65 TSMaster User Manual

The increment or decrement step of the “Physical Value” field.

1.14.4.8 Comment

User comment on the specified signal.

LIN database viewer can be used to load/unload LIN database, select LIN

messages or LIN signals in the TSMaster application.

H -
] | | | Filtered by: Show All ~ 7 | W
Channel Assignment -8, B3_BCM2_LIN1_V072_21-02-2008 ~
=14 Channel 1 + Unconditional Frames
. B8_BCMZ_LIN1_V072_21-02-2... #-E¥% Diagnostic Frames
& Channel 2 B Event-Triggered Frames

l@) Sporadic Frames
-1 Schedule Tables
#1-F main
-I-FF] DiagRequest
B MasterReq
+-FFR i rse

Fig 80 LIN Database

1.15.1 LIN database toolbar

Add a LIN database from external *.Idf file

Edit the current selected database (*.Idf file) using default editor on this
computer

Delete the current selected database from the database list
“ Delete all the database links from the database list

Increase a channel resource for database file mapping
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Decrease a channel resource for database file mapping
Expand all nodes in the database treeview

Collapse all nodes in the database treeview
Filter by: database element filter, can be the following for user to select in
database element selector mode:
B Show All: all the database elements will be displayed in the treeview
LIN Signal: Only LIN signals are displayed
LIN Message: Only LIN messages are displayed
LIN Node: Only LIN nodes are displayed

Envrionment Variable: Only environment variables are displayed

1.15.2 LIN database channel assignment

LIN database channel assignment enables the user to associate the selected
database with specific LIN channels. A LIN database can support only one LIN channel,

or multiple channels.

Channel Assignment
- % Channel 1
B LIN_Demo_System
B std_api2l

LIN_Derno_Systern
std api2l

» LIMN_Demo_System

Fig 81 Channel assignment

When there are multiple database files loaded, the user may right-click on the
specific LIN channel, which popups a list of available LIN databases. The user can
associate / deassociate the database with the currently selected LIN channel by

clicking on the database item in the popup menu.

1.15.3 LIN element treeview
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= LIN_Demo_System
+ Unconditional Frames
+-B¥% Diagnostic Frames
B¥3 Event-Triggered Frames
[@ sporadic Frames
Schedule Tables
B MNodes
M Signals
] std_api21
Unconditional Frames
E¥ Diagnostic Frames
B2 Event-Triggered Frames
[ sporadic Frames
+ Schedule Tables
+- Ml MNodes
+- Signals

+ =l [F

¥

Fig 82 LIN element treeview

The LIN element treeview displays all the loaded LIN database information
including LIN network, LIN signals, LIN messages, LIN nodes, LIN schedule tables and

Environment variables.

I=57 TS Channel Mapping

TS channel mapping window is a tool for the management of hardware and logical

channel mappings.



TSMaster User Manual

68

Fig 83
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= aw Hardware

= Application

1 sTDFarms

System hardware and applications

=14 TOSUN TS.LIN Mini 1 (651368277C75)
. LIN Channel 1
=4 TOSUN TS.CAN Mini 1 (6C196A317D75)
¢AN CAN Channel 1
=% Vector VIRTUAL 1
CAN CAN Channel 1
¢il CAM Channel 2
= &% T Virtual Device 1
¢AN CAN Channel 1
CAN CAN Channel 2
£ LIN Channel 1
. LIN Channel 2

O E‘I’SMaster

Fig 84 Hardware channels and applications

The hardware list displays each hardware devices and available channels inside

the device.

The application list displays all the applications that requires mapping.

1.16.3 Map a hardware channel with a logical application channel

There are several ways for a user to map.

B Right click on the hardware channel

¢ Vector VIRTUAL 1
CAN [
ean CAN Chat [

- ¢ T5 Virtual Dey [
<AN CAN Chal =]
can CAN Chal
£ir. LIN Chani e

STDForms CAN Channel 1
STDForms CAN Channel 2
TSMaster CAN Channel 1
TSMaster CAMN Channel 2

s LIN Channel 2

Fig 85 Right click on the hardware channel

B Right click on the application logical channel
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TS Channel Mapping

Expand All Collapse All | Refresh (7 W= | x

Channel Configuration
== CAN Channels  Channel Count: 2

;o AMES SRRl e rtan UTNT 10

System hardware and applications
Ehaw Hardware

- B TSN TS | TR Mini 1 [EE1RARTTICTEL

R S

!

;om

| - CAN Channel 1 Sl [t TR =k} @ Assign CAM channel
S ! - - = - b : X Remove mapping
AN Channel 2 =l M Vectes VIETLML fir Chanealz
AN Channel 1 AN Can Cherrsl 1
| AN CAN Charesl 2 <
w =] ..4 TS kel Besioe 1
M Can Cherrel 1
AN CAN Charesl 2
Limigbareets
ER =Rt
LI?STDFDrms
(| TSMaster

Fig 86 Right click on the logical channel

1.16.4 Add or delete an application

=
=
-
=Y
»
=Y

TOSUN TS.CAN Mini 1

g Vector VIRTUALT - G

Vector VIRTUAL 1 - G

s TS Virtual Device 1 - €
s TS Virtual Device 1 - €

To add a new application, right-click on the “Application” group and select “Add

application...” menu item.

= Application o
™ STDFarms ¥) Refresh application

™ TSMaster ~+ Add application...

Fig 87 Add a new application

To delete an existing application, right-click on the specified application, and

select “Delete application...” menu item.

= Application | |

I:l -+ Add application...

] TsMaster

X Delete application...

Fig 88 Delete application

1.16.5 Set channel count of a bus type

To set the channel count of a bus type such as LIN bus, right-click on the “LIN

channels” group and select “Set channel count” menu item:
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Channel Configuration

P e

j Set channel count I

Fig 89 Set application channel count

L}
Il
s e _

1.17 Software Configuration

The software configuration controls each application form’s status:

T T T .

bt seboctod

il e

Fig 90 Software configuration
The list contains all the opened application windows. With the help of its pop-up

menu, the user can delete the selected window, rename the selected window and also

create new window to perform specific tasks.

1.18 TS Log Converter
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1.18.1 Log file types
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Stop: stop conversion.

1.18.3 Mat File Example

Load sample dbc “Powertrain.dbc” and “Comfort.dbc” into TSMaster. Stimulate

the “EngSpeed” signal with signal generator in the transmit window.

TSMaster v2020.3.17.48. Built @2020-03-18 18:16:26 [CANSystemDemo']

Analysis  Hardware  Project  Tools  Help TOSUVEIE

ianal Gen, Genergtor Ray Value Raw Steg Physical alue

tore [~ a ¥ < 0
a8 R | e -
[er—— = cce —
Nore | w [9] Rurving
N = o A¥ s s
[RELRE, 3 - n ol o

BE-E e EEE
CERToCEMT Y

Database Field Defiiton

Fig 92 Load dbc and stimulate EngSpeed signal
Start logging of blf file and after some while stop logging.

After blf file is created, load the blf file in TS log converter and associate dbc files:

= TS Log Converter - O *

Source File: |C:'|,F‘r|:|jec13\TOSUN'n,Documenis'n,TSMasher Demas\Logging\Bus\CANSystemDemo_2020_03_19_16_23_29.bif L_'t:.|

Destination File: |C: LC_Ramdisk'aaa.mat E"|
CAM Databases
‘:"'Z:lﬂ'lf: R S | "'l_:
- + {He B = ™ P v -t P e ata P
Add =dbc |

@ [E— © stop 16:25:10: Convert done. 0 Help G

I 0 crerd |

Fig 93 Specify log files and database files
After the log file has been converted, drag the mat file into MATLAB, find the

signal “EngSpeed” in the workspace, and plot it by clicking “plot” in the popup menu,

you will see the signal trace.
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| P

ED
Analyze Cad ] = Mew Variabl =
'f neEe mese Pa) Bl [® ofF T3 Cdres o H ? sranEnE L
& iz Tz Simulink New New New Open [l compare Import Save Sz Ui Favorites
|4 Clear Commands ~ Script Live Script - Data Workspace (%7 Clear Workspace ~ -
CODE SIMULIMNE FILE VARIABLE
@ HE % ¢ Prog » MATLAB » R2019b » bin »
Current Folder Wcrrksp-ace Gl Command Window
aa.mat") Lgame Value >> load('C:\LC _Ramdisk\a
YName' . "EngSpeed’) EngForce _ 3382 double >> plot(EngSpeed, 'Displa
Y - oo -l |
B2l : et T
E = | ema
Ctrl+C Copy
Duplicate
Delete Delete
Rename
Edit Value
plot(EngSpeed)
area(EngSpeed)
bar(EngSpeed)
scatter(EngSpeed)
rm CmmCammm A
Fig 94 Find signal "EngSpeed" and plot it
4| Figure 1 — O ot
File Edit WView Insert Tools Deskiop Window Help u
x10°
i 51 -
‘\H \ ‘H‘H ;/\L. ),e 1‘1 ﬁﬁ‘l. Jjﬁi ﬂh"-.
W/ \ H \\_/ 1l]‘\/} Hilk ‘H‘v/ H‘ ‘H
0 i i i i i i
350} 0 50 100 150 200 250 30

Fig 95 EngSpeed signal has been plotted

1.19 fi2AlDzerainiTleasiwnlng e

CAN Remaining Bus Simulation (CAN RBS) is a software module performing CAN
Bus simulation that sending background messages of network nodes defined in the
CAN databases.

Please refer to the following examples to use CAN RBS simulation on Ul, or with

scripts:
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“CAN Remaining Bus Simulation UL.T7z”

“CAN Remaining Bus Simulation Scripting.T7z

Built-in Sample Projects

Logging And Replaw
|_| C:\Program Files
" s [ vy yo e O

CAMN Remaining Bus Simulation Scripting. T72

CAN Remaining Bus Simulation UL T7z

_ Measurement
& | C:\Program Files

Swstem Yariables In Mini Program. T72

System Yariables Plot. T7z

IMimi Proagrarn

=] C:\Program Files

1 {xBad TOSUM, TSMasteribiniDatalDemol SampleProjects
\Mimi Pragram

_ Panels
B | C:\Program Files
T (x86)\TOSUM\ TSMaster\bin\DatalDemolSampleProjects

Simulation
C:\Program Files
(86 TOSUN, TSMaster\bin|DatalDemolSampleProjects

Tesk System

=] C:\Program Files

1 {xBad TOSUM, TSMasteribiniDatalDemol SampleProjects
| Test System

Fig 96 CAN Remaining Bus Simulation Examples

CAN Remaining Bus Simulation

| o|E 0 & &

Channel - Network - ECU - Messages Interval {ms) Id Type DLC Data Bytes
== Channel 1 - - - -
8. Comfort - N .
Gateway - - - -

DiagR.esponse_Motor 0 Ox601 CAM Standard 8 0000000000 000000
NM_Gateway 0 0x41D CAN Standard 4 00000000

Gateway_2 100 o111 CAN Standard & 000000 0000000000
Gateway_1 0x110 CAN Standard I 55 00 00

DOCR,_ri - - - -
MM_DOORright 0 Ox4C CAN Standard 4 00000000
DOOR_r 100 Ox1F1 CAN Standard 100
DOCR,_le - -
DiagResponse_DoorLeft 0 Ox607 CAN Standard
MM_DOORIeft 0 0x41B CAM Standard 00 00 00 00
DOOR_| 100 Ox1F0 CAM Standard 00
= l Dashboard - - - -
TP_Dashboard 0 0x605 CAN Standard & 000000000000
[+~ M Console - - - -
E"= Channel 2 - - - -

=]

- ... Engine - - - -

00 00 00 00 00 00 00 00

e S )

- M Tester - - -

Fig 97 CAN Remaining Bus Simulation

1.19.1 CAN RBS toolbar
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Start simulation, the activated message in the list will be scheduled in the

transmission engine.
Stop simulation, all the message transmissions are halted.
Expand all nodes to view their transmission messages.
Collapse all nodes so messages are hidden.
Select all messages in the list.

Deselect all messages in the list.

1.19.2 CAN RBS message list

The CAN RBS message list displays all the information and properties of each

node’s transmit message. User can modify message properties while the simulation is

running.

p4 | & © | = Filter String: X
JLC 53 Message Data Bytes (SlAbsolute Time Chn [# Identifier FPS B Message Name < Type Dir |
oo UT OC OU T oo oo [~ L vaLa 1A

o £330 . FEons £  lercouooa
g 20 22 EH 238.486632 1 18FEA488x 1 Data Rx
g8 28 22 B 238.394844 2 1BFEA488x 1 Data Tx
g 282 EH 238.487361 1  1BFEEE®ex 1 Data Rx
o . il o T "o =

bty it~ |

hining Bus Simulation
I . m ¥ 4=
18] Id Type DLC Data Bytes Channel - Metwork - ECU - Messages Interval (n
- - - == Channel 1 -
- - - =% Comfort -
- . E- B Gateway -
0x501  CAN Standard 8 040000 0000 00 00 00 [/ EX4 DiagResponse_Mator 0
Ox41D  CAN Standard 4 12000000 | l ] B NM_Gateway 10
Ox1il  CAN Standard 8 000000000000 00 00 1 EH Gateway_2 100
0x110 CAN Standard 3 000000 [ B Gateway_t 20
- - - = M DOOR_ri
0x41C CAN Standard 4 00000000 1 ES MM_DOORright 0
Ox1FL CAN Standard 1 00 £/ B poor_r 100

Fig 98 CAN RBS list

The fields that support dynamic assignment are:
B Message interval (ms)

B Message identifier
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B Message DLC

B Message data bytes

1.19.3 Modify Signal In CAN RBS

You can expand the message to directly modify its signal value, which will take

effect immediately:

‘ CAN / CAN FD Trace

X = = o SOE S g 4w =
assage Name 2 Send Node Dir DLC Src. (@ Absolute Time Chn [# PGN FPS M¢
1_EMS EMS Tx 8 a 191.072880 1 Feodp 9 EEC:
5_EMS EMS Tx 8 2] ~ [ 191.,073887 1 FEF1p 9 ccw
»
»
»
»
: —
»
»
EH - 0 x CAN Remaining Bus Simulation \
\ @ ) | | ‘ | F Settings - | Filter x
Data Channel - Metwork - ECU - Messages Active Interval {ms) 1d Typ'h"_ Len
W EngSpeedAtPoint2 ] 24 S\gnal‘ b O
W EngPercentTorqueAtldiePoint1 a 25 Signal 4 8b  -125
M EngspeedAtidePoint i il 2 Signal b 0
=B Covs_EMs 100 (0x18FEF 100x 11939 "1.;_ 8B 0,0,0,0,0,0,40,0
W EngShutdownOverrideSwitch 100 0 Signal 2b 0
M EngTestModeSwitch 100 1 signal ':‘..gh [}
# EngldieDecrementsSwitch 100 2 signal % 0
W EngldielnarementSnitch 100 3 Signal 26 ey

[- =3 [l CruiseCiriStates. 4
5b 0 ; 3 W PTOState v 100 5 signal
8b 0 3 ™ CruiseCtriSetSpeed 7 100 & Signal
2b 0 3 M CruiseCtrlAccelerateSwitch < 100 7 Signal
koA 3 W CriicaCtriR asima Switrh ~ nn Bl Sinnal

Fig 99 Modify signal value in RBS in Ul

You can also modify signals in scripts, please refer to example: “CAN Remaining

Bus Simulation Scripting.T7z”

1.20 C Script Editor

C Script editor is a C implementation of TS Mini Program. TSMaster C script

enables the user to utilize maximum abilities of TSMaster main application.
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C Script Editor [CCodeEditor] H — O X%
[ - | I S — . p—
- oA }_ i T ST - Ea(mEF i o no el oo B owsle x p
Symbols  Functions Properties varizbles  Api Documents
Value Source code editor Properties Index Type Name
Documentation Edit documentation 1 Integer varlnt 128
©° Varizbles [6 items] 2 Double varDouble 12.84
@* varlnt Integer 3 String varString 128
00 00 00 00 00 &* varDouble Double 4 | CANMessage varCAN 0Rx 0 $055D & 05 00 00
00 00 00 00 &° varString Strng H LIN Message varlIN 0 Rx 0 $12 8 00 D5 00 00
00 0000 00 00 o varCan Carpisg 6 | CANFDMessage varCANFD 0 Fix 0 $055 D 8 00 00 05
. ~
'_. varlii LINMsg void on_start_initVars(veid) { // on start event
#* varCANFD CANFDMsg -
~ 1 TCAN c;
5 Timers .
X On CAN Rx d{ 2 TCANFD cFD;
¥ On CAN Tx 3 TLIN 1;
E¥ On CAN PreTX 4
I onumirx s // set int value
[ F
i On LIN Tx ¢ varInt.set(123);
E¥ On LIN PreTX L
7
“* On Var Change [1items]
* IntvarChange [varing] g // set double value
I8 onTmer s varDouble.set(12.34);
v | P Onstart [1items] 10
> (R <
M On Ston H

CCodeEditor.c:
Database.c:

Pl o— — — ————————————— ————————————————————————_——————————— == /]

=5, Compile succe

Fig 100 C Code Editor user interface

1.20.1 C Script Editor toolbar

* ' Undo and Redo the modification you made in the script.

M. A Copy, Paste and Cut the selected text in the script editor.

| Expand or collapse the left symbol tree or function tree.

< Editor color configuration, which brings up a syntax color editor for you to

choose styles:

Automation Script Editor Configuration X

Font Options

Font Name Consolas E Size:
Foreground || dwindowT |  Background |[] dwindow ~

Syntax Coloring

comment ([l dGreen  ~| Symbal B dwindowT ~
character ([l dwindowT ~|  String W dolive  ~
Reserved | cElue ~ | Number

o Reset W OK X cancel

Fig 101 Color editor
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Import an external mpc file into this code editor.

Save the current mpc file, the system will automatically save this file when

application configuration is saved.

Export the current mpc file to another location. Note: the script location you

are editing won’t be changed. This is just an export operation.
Search a text sequence.

Search next, this feature has a shortcut “F3”, which is really useful when you

want to jump to the location of the same text sequence currently selected.
Replace a text sequence.

Opens the directory containing the compiled script, after successful
compilation, you will find a “.mp” file inside this directory, drag this file into TSMaster

will cause TSMaster treats this file as a mini program library:

Fig 102
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is firstly compiled then executed by the TSMaster.

. Stop the execution of the current mini program.

1.20.2 Symbol Tree

The symbol tree items are described as below:

Source code editor Properties
D_ Program [7 items]
@ Code Generation Wiew Source
can . w --—_-I - EH.I
" ™ E 3
= S
4

AR e — [«-I [litems] E_rrae

e

Fig 103 Symbol tree items
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1.20.2.1 Program group

M Program

The program group contains mini program related headers, sources and

documentation.

1.20.2.2 Code Generation

@ Code Generation

This section contains all generated source code of this mini program.

This source code is read-only, to solve problems of your code during compile, you

should first goto error line to identify problems, and then navigate to the associated

code section to correct problems.

// Generated source code (Read-Only)

1

J O T S T 1

#tdefine TSMP_IMPL
#tinclude "TSMaster.h”
#include "MPLibrary.h"
#include "Database.h”
#include "Test.h"

// Variables defintions
TMPVarInt NewVariablel;

// Timers defintions
TMPTimerMS Timerl@@0ms;

// Function Prorotypes
532 NewCustom_Functionl(s32 Al, s32 A2);

// Global definitions

s32 vGear = @;

// Main step function being executed every 5 ms
void step(void) { // interval = 5 ms

¥

Fig 104 Code generation page

1.20.2.3 TSMaster Header

H TSMaster Header
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This section contains all interface definitions of TSMaster mini program, to find
out record, typedef of TSMaster mini program symbols such as "TCAN", "PCAN", Please

refer to this section.

/f TSMaster header (Read-Only)

100 0, 1, 2, 3, 4, 5, 6, 7, 2
101 8, 12, 16, 20, 24, 32, 48, 64
10z}

I

we /S CAN frame type ================================================
s typedef struct {

10¢ u8 FIdxChn;
107 u8 FProperties;
108 u8 FDLC;
109 u8 FReserved;
110 s32 Fldentifier;
111 s64 FTimeUs;
112 u8 FDatalg8l:
7777777777777777777777777777777 113 VA I o G et
14 PROPERTY(bool, is_tx);
5 GET(is tx)
1€
_CANProp DIR TX) 1= @; 117 return (FProperties & MASK
13
15 SET(is_tx)
29
21 if (value) {
et R e A SRR S Mt e  — 3] o TR
¥ ey
e — e e e e — — = = —

Fig 105 TSMaster header

1.20.2.4 Database Header

Database Header

This sections contains all message and signal definitions from any loaded dbc/Idf
databases.
To manipulate a CAN signal for example, you should:
[1] Load specific dbc file into TSMaster
[2] Switch to this section, you will see all the extracted database symbols
[3] Navigate to "Functions" tab on the right, you will see messages in this tree
[4] Right-click on one of the messages such as "Configure_1", and select "Insert
into script”
This will insert the definition of "Configure” message on Channel 1 into the
current script, such as:
TConfigure 1 Configure_1;
Configure_1.init();



83 TSMaster User Manual

[5] the last inserted line "Configure_1.init();" is initialization method of message
"Configure_1"
you should cut this line to place before any code which access "Configure_1"
[6] then you can get or set its signals freely:
To get signal value "FL_Speed": result = Wheel_Speed_1.FL Speed;
To set signal value "FL_Speed": Wheel_Speed_1.FL_Speed = 12.3;
[7] To send this message out, just use the following code:
com.transmit_can_async(&Wheel_Speed_1.FCAN);
where "FCAN" is its internal CAN message object, which contains all raw data
bytes of tihs messageNote: Compile will fail if databases are loaded with same

message names in the same channel.

// Database header (Read-Only)
1 f#ifndef _ DATABASE_H
z  #define _ DATABASE H
= #include "TSMaster.h™
4
// CAN Databases
struct New Message 18 1;
typedef struct _New Message_ 18 1 TNew_Message_18 1;
= struct _New Message 18 1{
s TCAN FCAN;

10 PROPERTY(double, New_Signal_51);
1 void init() {}
12 void set_data(const PCAN ACAN) { FCAN = *ACAN; }

=)

14

1= struct New Message 17 1;

12 typedef struct _New Message 17 1 TNew_Message_17_1;
17 struct New Message 17 1{

18 TCAN FCAN;

13 PROPERTY(double, New_Signal_5@);

20 void init() {}

21 void set_data(const PCAN ACAN) { FCAN = *ACAN; }

b

Fig 106 Database Header
1.20.2.5 Test Header

E‘g Test Header

This section contains all parameter definitions of the test system that uses this
mini program as test case.
You can locate any parameter you previously defined in test system.

After parameters are defined, the “Test Header” section will reflect all the
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parameter definitions using C code.
Test System H - O %
. o o : - & =
Global Parameters (Al DUTS share the same parameters) Test Cverview
ame Yalue Description ..; Test System Login Index  Tvpe
] Fps_1k_rnin 290 rin Frame rate in 1000 Fps System Configuration || 1 532 E
] fps_tk_max 1010 max frame rate in 1000 fps 51 DUT Configuration z s32 E
i e g 3= == T
_E@ Tect Cases I b riranl: Rnfrerse s Emled hara TramE
=e. e pp— I 5 v E std_remate,_id. 178 identifier of standard remate frame
. B 1332, E exk; remate -id. 7593128 identifier of extendad remate. frame
> Test Execution I
: 7 £32 E skd_fd_id 456 identifier of standard fd frame
«=|  Feport Automation I
= | g | 532 |w ext_fdid 196183475 idertifier of extended Fd frame
est Lags
? 9 532 |+ Fps_2k_min 1990 min frame rate in 2000 fps
10 S3E E fps_2k_max 2010 max frame rate in 2000 fps
11 532 E fps_3k_rnin 2990 min frame rate in 3000 fps
1z | 532w Fps_3k max OI0 & Fraeme: rabe in S000EDS
15 | 532 [w Fps_dkomin EE i Frafmes et ire 4000 Fps
14 sSE—F Fps_dk_max FO1EF max Frame rake n 000 fps
DUT Parameters (Different in each DUT)
_‘ Index  Type Mame Value Description

Fig 107 Parameters defined in test system

#/ Test header (Read-Only)
#ifndef TEST H
ttdefine _ TEST_H
#include "TSMaster.h"

wom oW om R W N e

10

11

1z

13

14

15

1le

17

pR=3

12

Z0
4

typedef struct {

532
532
532
532
532
532
532
532
532
532
532
532
532
532

fps_1k_min; // min frame rate in 1000 fps

fps_1k_max; // max frame rate in 1000 fps
std_data_id; // identifier of standard dota frame
ext_data id; // identifier of extended data frame
std_remote_id; // identifier of standard remote frame
ext_remote_id; // identifier of extended remote frame
std_fd_id; // identifier of standard fd frame
ext_fd id; // identifier of extended fd frame
fps_2k_min; // min frame rate in 2000 fps

fps_2k_max; // max frame rate in 2000 fps

fps_3k_min; // min frame rate in 3000 fps

fps_3k_max; // max frame rate in 3000 fps

fps_ak_min; // min frame rate in 4000 fps

fps_ak_max; // max frame rate in 4000 fps

1 TGlobalParameters, *PGlobalParameters;

## Test header end

Fig 108 Test Header

1.20.2.6 Global definition

B¥ Global Definition

This section contains all your global definitions, which will be placed before all

event functions such as "#include <xxx>", or "s32 vVarl;", etc.
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/{ Global definitions

s32 vGear = 0;

W e

Fig 109 Global definitions

When you define global variables in the source, they will be generated on top of

the source in “Code Generation™:

// Generated source code (Read-Only)
1 #define TSMP_IMPL
2 #include "TSMaster.h”
s #include "MPLibrary.h"
4+ tinclude "Database.h™
s #include "Test.h"

7 // Variables defintions
= TMPVarInt NewVariablel;

8. // Timers. defintions

i s 1Y e RS T T
inction Prorotypes s // Fu

lewCustom_Function1{s32 Al, s32 A2} s32 N
« // Global definitions

vGear = 0;

Fig 110 Globally defined variables in "Code Generation"

1.20.2.7 Step Function

¥ Step Function

The function in this section will be automatically executed periodically, such as
step function of ECU tasks, or any periodic task.
Double click on this section will popup property editor, in which you can specify

period in milliseconds.

Marne

Interval (ms)

E ]

Apply > Cancel

Fig 111 Step function configuration

In the example of TSMaster — CarSim cosimulation example, you can see the
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algorithm of ABS function is invoked in the step function every 5ms.

You can first prepare function inputs before “abs_SLX_CS9_step” is called, and
retrieve function outputs after “abs_SLX CS9 _step” is called. You can then plot the
important signals in Graphics, panels and so on. You can even plot internal, or temp.

variables, too.

C Script Editor [abs] H - O X
SRR | @ |2 LR = b 2 B
Symbols | Functions | Properties void step(void) { // interval = 1 m‘;
;”;:;::r: dtor Pmpemes[?memsl 1 if (app.check_terminate()) return; "
@ Code Generation View Source y
H TSMaster Header View TSMaster Header 3/ prepare iHPUtS
Database Header View Database Header + ab S_S LX_CSQ_U WFL = *VFL H
2 Test Header Test Header s ab s_SLX _CS9 U.vFR = *vFR;
E¥ GlobalDefiniton Add definitions ¢ abs SLX CS9 U.vRL = *vRL;
¥ istep Function “civ rc :__|_|=_ vl Fu@D ..

(LT S o
LAk
‘0

T
L S
_ o i ot

&% VI Dt M P ceil sTop junction

o i bt bie Al abs Sl 099 wiep
% s ' ' '
BEA Con AN

et outputs

B2 Oni AN // g p( R .
B et M Fredl s : il abs SN OS89 Y.pl L
B LN Gl fphh o ghe SLxCSE YL bR
B N1 A Pl s ahe SLXOCSG VL pRLg
B o LM el s PRRE = abs SLX CS9 Y.pRR;
«* Onvar Chanoe d

L) O Tier

P e
- S monitor signals
| e e i

el Fogl] e

P ciaricarin i il . set 0 r o
| L - . s
[T A3
I I .
v a4

Fig 112 Step function of ABS SIL test

1.20.2.8 Documentation

Documentation

This section contains documentation texts of this mini program.

You can write comments or descriptions of this mini program here, steps to create
mini program:

[1] modify your program name in "Properties” - "Program Settings" - "Program

Name"
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[2] add events or write your logic in "Step Function”

[3] press F9 to run your code

C Seript Editor [shorteut]

| le2 |, &

9n;| X |k

H - 0 X

P =
[ 7] !
o x

Variables | Api Documents | Instant Doc

umenks Symbols | Functions | Properties

ntains documentation texts .+ | Source cods edior Properties This section co

omments or descriptions of - || Progem [tz You can write c
= (& Code Generation Wiew Source

* program name in "Propertie ~
or write your logic in “Ste
' run your code -

3

~

ant mini program

H TSMaster Header
Dakabase Header

_-E—_f, Test Header

Y Global Definition

¥ Step Function

: Documentation

“iews TSMaster Header
Wiews Dakabase Header
Tesk Header

add definitions

IMain step Funckion
Edit: documentation

[2] add events

1
2
= [1] modify your
4
s [3] press F9 ta

£

Documentation of the curr

#* Variables [1 items] 1 .
how to execute a functions & varcan CaNMsg z This demo shows
is triggered (© Timers = key combination
B on cam Rx 4
vents under “On Shortcut? gr B oncantx s Just register e
ssociated with a specifie ke |= OnCAPrem ¢ each event is a
blank will accept any ke cc P OnLin R 7 leawve shortcut
; ¥ OnLIN Tx !

B OnLIN PreTx

Fig 113 Documentation of mini program

1.20.2.9 Variables Group

@* Variables

Variables group contains globally defined variables in the current mini program.

If you define variable here, such as "v1" of double type, you should use it with the
following method:

[1] read this variable: double d = v1.get();

[2] write this variable: v1.set(12.34);

[3] watch this variable in realtime: just run your mini program, you will see this

variable value in "Variables" page.

1.20.2.10 Variable

#&* MewVariable1
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Ly et e e

B Global Definition Add definitions
¥ Step Function Main step function hEnE NewVariable1 |
Documentation Edit documentation Type
@* Variables [1items]
#* NewVariable1 Integer
@ Timers [1items]
(5 Timer 1000ms 1000 ms
On CAN Rx [2 items]

Fig 114 Variable in mini program

When you double click a variable in the group, you will see a popup appears, in
which you can modify the variable name, and type.

Note: each variable you defined in the “Variables Group” will become an internal
system variable in TSMaster when this script is being executed, that is, you can monitor
this variable in real-time in Graphics, Panels or even in your other mini programs.
Please refer to TSMaster example “System Variables in Mini Program” for details:

TSMaster +2020.10.8.275. Built @20

B iilbim Sasmle Deedeete

Logging And Replay

C:\Program Files

ks (86 TOSUMATSMaster | bin|DatalDemol SampleProjec
AN Remaining Bus Simulation UL T7z Pl Logging And Feplay

AN Remaining Bus Simulation Scripting. T7z

AN Remaining Bus Simulation. T7z Measurement
C:\Program Files
{(xBENTOSUMAT SMaster\bin\DatalDemo’ SampleProjec

ks System Yariables In Mini Program.T7z

Fimil Prograrm

C:\Program Files

ks (86 TOSUMATSMaster | bin|DatalDemol SampleProjec
{Mini Program

System Yariables Plot, T7z

Panels

- C:\Program Files
ks {xBENTOSUMTSMaskerbin\DatalDemo’ SampleProjec

Sirmulakion
& | C:\Program Files
bs Sample {xB&NTOSUMTSMasteribin\Data\Demo\SampleProjec

Test System
C:\Program Fil
{xB86)\TOSLIN
{Test Syskem

es
TSMasteribiniDatalDemo’SampleProjects

Fig 115 Variables will become System variables

1.20.2.11 Timers Group

(Bl Timers



89 TSMaster User Manual

Timer group contains every timer you defined. To use timer, you should for
example:

[1] define a timer in this group such as "tim1"

[2] set the period(ms) of this timer such as 10ms

[3] define a on timer callback "OnTim1" in "On Timer" group and associate the
callback with this timer

[4] start the timer using "tim1.start();"

[5] now in callback "OnTim1", your code of this function will be executed every

10ms

1.20.2.12 Timer

'E-) Timer 1000ms

When you double click on a timer, you will see a popup showing the properties of

the current selected timer. You can modify the name, and interval in milliseconds.

—— i ———— s —— o ————

Documentation Edit documentation
@* Variables [1items] e | sl |
B ®* MewVariablel Integer Interval (ms) |1|:||:||:| V|
(5 Timers [1items]

(5 Timer 1000ms 1000 ms
On CAM Rx [2 items]

MNewOn_CAN_Rx1 0x123 Apply 2 Cancel

Fig 116 Timer defintion
1.20.2.13 On CAN Receive Event Group

On CAN Rx

CAN receive event group contains every CAN / CAN FD reception callback you
defined. To use a reception callback, you should for example:

[1] define a callback named "OnRx123" with an identifier "0x123", this means
message with id = 0x123 will fire this event

If you want to trigger ANY Rx frame, just leave the identifier text box blank
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[2] you will get parameter "ACAN™" in this event to operate with
Such as: ACAN->FData[0] to access the first data byte of this received
message
Please see "TSMaster Header" section on the left tree to find out data type

and elements of "TCAN"

1.20.2.14 On CAN Receive Event

When you double click on the event, you will see a popup showing the properties
of this event. You can modify the name, identifier of this event. Switch on or off “CAN

FD Message” will change the event type to be “CAN FD” event or “Classical CAN
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= LT yUUu WdllL LU LICLEEEr ANY RX 1Idiig, JuSL L1edVE LIE LUELL] 1El LEXL UUX Uldlk |

- 4 2w get P e tACANY e i bais cvgesprd fee psppespeayies wiicfl |
_— . S = 1 | CAN Difabiase
5 P = ]
€ < R LR tor R e —
Channel Assignment > EX4 CAN database symb name

void on_can_rx_NewOn_CAN_Rx1{const PCAN Al 58, CAN_FD_Powertthin

E A Signals (50)

f ! ‘ FIR¥ Messanes (18)

...... S I . BTN, S

Fig 118 CAN message selector for On Rx event

After the message is selected, you can see the information is automatically

inserted into the input box:

Mame |an‘.x_New_MessagE_18 |

Id (0x) |[Jx3=New_MessagE_18 v|

[CJcan FD Message

ey | [ X |

Fig 119 CAN message information automatically inserted

After you click “Apply” or press enter key, you can see the information is

recognized by the script editor:

'.' Step Function Main step function o34 on_can_rx_OnRx_New_Message_18(const PCAN .ﬂCAN)I { // for identifier = 0)(1
Documentation Edit documentation ! L J
.'_' Variables [1items]
." MNewVariable 1 Integer
L S reeo

Fig 120 On message information recognized by the editor

1.20.2.15 On CAN FD Receive Event
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MewOn_CAM_FD_Rxl

When you double click on the event, you will see a popup showing the properties
of this event. You can modify the name, identifier of this event. Switch on or off “CAN

FD Message” will change the event type to be “CAN FD” event or “Classical CAN” event.

e

@* MewVariable 1 Integer
'E—) Timers [1items] Name | |
II\E:J-I_IITEF - = LDE:DIHE e : - . !
ey e [ CaN FD Messaye
FomE NI e g L L
D e =55 N Y ][] <

Fig 121 On CAN FD Rx Event

1.20.2.16 On CAN Transmit Event Group

B On CAN Tx

CAN transmit event group contains every CAN / CAN FD transmit callback you
defined.

Note: only transmitted frame (ACKed by other node) fires transmit callback.
TOSUN, Vector and IntrepidCS hardware have ability to get correct timestamp of
transmitted frame

To use a transmit callback, you should for example:

[1] define a callback named "OnRx123" with an identifier "0x123", this means
message with id = 0x123 will fire this event

If you want to trigger ANY Tx frame, just leave the identifier text box blank

[2] you will get parameter "ACAN" in 