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Preliminary notes
Hardware: OPUS A3/A6/A8 Hardware Manual

Software:  Operating System (OS): OPUS C / C++ Developer Guide
Projektor-Tool: HTML Help
CODESYS: Codesys Operator Manual
OPUS Devices Update Manual

Operators must read these installation instructions, particularly the safety information, and must be familiar with the

operation of the equipment.
The following topics among others can be found in the above hardware and software documents : Used Instructions
Types, Safety instructions, guarantee and liability, Intended Use, Getting Started and Technical Documentation
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Legal notes

All operating manuals and products names cited in the operating Trademarks manual are registered trademarks of Topcon
Electronics GmbH & Co KG All rights reserved, including translation.

No part of this operating manual may be reproduced, in any form, (print, photocopy, microfilm, or a different process), nor
may it be processed, duplicated, or distributed using electronic systems, without written permission from Topcon
Electronics GmbH & Co KG, Geisenheim.

All previous versions are rendered obsolete with publication of new manuals. All information contained herein is subject to
correction, manufacturer is not liable for any errors in this presentation
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Agenda

1. Introduction

2. Installation of the Projektor Tool
3. Getting to know the Projektor Tool
4.  Updating your device

5. First project

6. CAN communication

/. Extended agenda

8. FAQ
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1. Introduction — About me

* Dipl.-Ing. Electrical Engineer

- Over 9 years experience for Wachendorff Elektronik / Topcon Electronics
- Main work areas:
- Customer support via phone / email
- Trainings and workshops
- Creation and maintenance of trade show / example projects and technical documentation

29.01.2020 5
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1. Introduction — Training targets

Training targets:

«  Understanding the project design concept of the Projektor Tool
«  Learning the basic objects and their usage

«  Being able to configure the CAN protocol you need

«  Understanding what JavaScript is needed for

29.01.2020 6
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1. Introduction — Projektor vs. PClient

The Toolchain consists of:

«  Used to create projects
*  Onetool for A3, A6 G1, A6 G2 & A8
Projektor Tool on your PC

Your project
PClient
Linux OS

29.01.2020 7

PClient* and Linux OS on your device
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2. Installation of the Projektor Tool

5 OPUS Projektor Installer - boX The installation file for the Projektor Tool
Welcome to OPUS Projektor can be found under \Projektor
Installer Wizard
This program wil install QPUS Projektor application on your computer, Please InSta" the PrOJektor TOOI by dOUble-
Clck Next to continue. clicking the installation file
Mext = Cancel

29.01.2020 9
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2. Installation of the Projektor Tool

% OPUS Projektor Installer - O
Installation Folder
@ Choose destination folder.

Installation location:

C:\Program Files'toolchain-2013_4_0 a Browse ...

Create Desktop icon

Create Start menu entry
Select Java Runtime Environment {JRE):

c:\Program Files\Javaljre 1.8.0_171%binYjava.exe - 1.8.0_171( x64) 9 e Browse. ..

This installed Jawa Runtime Environment {JRE) is compatible to run the application,

0 The spedified installation folder is read-only. e

< Back Mext = Cancel

29.01.2020

Click through the steps in the installation:

- Accept the license agreement

- Choose an installation folder (1)

(depending on the user rights, you can't install to

program files (3), choose a folder where you

have full rights)

- Choose the latest Java 8 version (64 bit!)

- Click Next to continue, then Install to start the
installation

start the Projektor Tool after the

installation (first start may take longer)

Copy the training material folder from the USB
stick to your hard drive
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3. Getting to know the Projektor Tool — Program overview |

PUS Projektor v2019.4.0.4 Licensed - BETA - x

File Edit Simulation Update View Communication Tools Window Help

Bal= B B @ i AN CAN CAN R | curentancusge [engish (e) CurrEntUmt . Smuate: [PClent [JVarisbles | () Re)Start | | DefatTheme

Projects x‘ — || startPage %[ HomePage [35] x| ~ O [ pajette x| -5
~ - . ; = i ]
Demo_project @.QEEHL‘:;E[III‘#N#”, 1 u|u::Fn JGHdW\dmpx|.. [ Container ~| 8
= [&] Pages (1) — = —
Frame n Container b
- Home Page [35] =
=-lll DataMask [/ Common Controls i . .
B et 2 — Main Window
Buttor String Field N Field Ly —
] softkey Frame Left [37] LA e nane e 3
3
[ softkey Frame Right [38] — X
€1 Alarms () @lere Graphic ETBME it = '
- s
& Communication = Measurement Controls = 3 - ObJeCt I alette
Virtual Keyboards (0) o o N
R — e 3 Govoe i g m . .
4 — Object Properties
- Gauge 180 5] Gauge 90 ﬂ Arched Bargraph
|.|.I.I Linear Bargraph ’J Graph 5 V Ll bl V.
Bm,.s,..ml— dariable view
§|]:) Lamp ‘ l ’Power Switch
— — hd
Properties xl -
<MNo Propertiess>
Satellite Window X i -
Variable View - Demo_project X | Output - Information | -
|Gy [lride pre-defined variabi
Var ide pre-defined variables
o =
Var | Group Name Name Length (Bits) Index Sublndex Owner
S |alarms @AlarmCurrent 16 0x2430 0x02 PClient |
Var
@ |Alarms @AlarmCurrentPriority 8 0%2430 0x05 PClient ~
Var
Alarms @AlarmEnqueued 16 0x2430 0x04 PClient ~ .
ﬁ Alarms @AlarmShow 16 0x%2430 0x01 PClient ~
sar \Alarms @IsAlarmEnqueved 16 0x%2430 0x03 PClient S
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3. Getting to know the Projektor Tool — Program overview I

File Edit Simulation Update View Communication Tools Window Help —» Menu bar

- [i B m @ i E(H_H ‘ﬂ" Eﬂ" v Current Languac—yp Tool bar

Projects X |

Start Page

EIE Demo_Project_1
E}E| Pages (1)
= ﬂ- Home Page [41]

E} - DataMazk

E . ﬂ Frame 1 [42]
- @~ softkey Frame Lef]

[47]

B [0 softkey Frame Rig

nt [48]

. "'"1 Function Key [43]
_. #% Home Key [44]
i-—¥] Escape Key [45]
. Encoder [46]
}EL Alarms (0)

}ﬂ: Communication

}EE Virtual Keyboards (0}
-8 JavaScripts (0)

[ oy T oy RO oy Ny |

29.01.2020

Ove

Rec

Project name
Homepage

> Object IDs

Palette X |

[=| Container
=N - B
rame [N Container
=l Common Controls
ﬂ Button String Field .. Mumeric Field
g
.| . .  —
Picture Graphic Table — | st
- —
= Measurement Controls
4 LY 40,
.‘.MtE By 8 Gauge By 8 Gauge 270
aut .
=, —
‘ % Gauge 180 . Gauge 90 ﬂ Arched Bararaph

|II_I Linear Bargraph Ii Graph

= Lamps and Switches

§|]:) Lamp

@ Push Switch

E. Rocker Switch Horizontal
|-| special Controls

n Multimedia Player

{ ' }iner Switch
g Rocker Switch

— Image Library tab
- — Symbol Library tab

heiqrjoquis | Aee CHELUI

— Palette objects

Home Page [35] - Properties X

Properties Events

[=IGeneral

Hame

Object Type
= Skin Properties.
Background Color
Background Image
(-|Page Specific

33

1

Home Page
Page

O 255,255,255,255

Object properties

Connect All Softkey Frames
Display Video None "
\ideo Rotation a

Camera 1

Analog Video Input

znn
Home Page [35] L]
Home Page

and events
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3. Getting to know the Projektor Tool — Program overview ||

File Edit Simulation Update View Communication Tools Window Help

[i B % @ i ;CI"I_H ':,a" 'F,H,“ v ECurrentLanguage english {en) s~ | Current Unit | metric v Simulate: [ PClient [ ] Variables O{Rejsmrt ;DefaultTheme modern_dark -

' |

PClient Simulation Current Theme

v
l l l Variable manager
CAN mappings

| OS/PClient download
, Project download

| Save project

Open project

| Search box
: A
New pI'OjeCt Variable View - Demo_Project_1 || Output | =
2 Gieeromoees
Var [ [Hide pre-defined variables
NeW Varla ble <+ ?far Group Nam; Mame Length (Bits) Index SubIndex Cwner
$ar Alarms @alarmCurrent yis] ORI R it o > Vanables
Flnd Varlable @ |Alarms @AlarmCurrentPriority |8 02430 0x05 PClient e
) Var
usages ﬁ Alarms @AlarmEngueued 18 0x2430 Ox04 PClient e
Alarms @AlarmShow 16 0x2430 0x01 PClient w
35" Alarms @IsAlarmEnqueusd 16 0x2430 0x03 PClient e
29.01.2020 hd 14
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3. Getting to know the Projektor Tool — Changing the skin

File Edit Sirnulation Update Wiew Communication Tools Window Help

W BB G § o o aQ Genente ey i If you don’t I!ke the dark look, go to
: : ' 6 Load License File Tools -> Optlons
Projects X | it Password and in the dialog to the tab Appearance
Reinstall Components >
B | kmport Export Language CSY Choose a skin that you like

29.01.2020 15
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4. Updating your device

All elements of the Toolchain should be on the same level, as they are tested and released by us:

Projektor Tool on your PC

OS on the device
PClient on the device

-> When you purchase new devices, always perform a software update first!

29.01.2020 17
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4. Updating your device — Creating the USB stick

File Edit Simulation Update View

In the Projektor Tool, click the

r B h i PClient / 05 Update x .
' @l v PClient / OS Update Button or go to the
;f’gﬁ,.'.,_,.w_l menu Update -> PClient/ OS Update
E}E Pages (1)
. - Home Page [41] | |
Insert a USB stick into your PC
File Edit Simulation Update View Communicat
-> FAT 32 formatted!
. [i' B ‘? iz;::tt?z'::fpdate Please insert an empty USE drive. The new drive will be automatically detected.

Hint: Existing files will be overwritten!

In the dialog, choose the device you are

working with
Choose your device
- m | Leave PClient and Operating System
OPUS Ab
OPUS A2 CheCked
th Select the correct drive and click

_ | Create USB Update Drive

Create USE Update Drive Close , .
29.01.2020 I—I Let's take a look at the created files
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4. Updating your device — The update files

The update packet for your device consists of:
A3 /A6 G1 A6 G2 /A8

OS - Operating System. A customized embedded Linux system.
boot_egspro_1.1.1.bin

boot_opusa3_2.1.0.bin _ B R
< oot loader > _
& boot_opusa3_2.1.0.bin.md5 & boot_egspro_1.1.1bin.md5
. linux_opusa3_2.1.0.bin pmic_egspro_1.1.sud
Linux kernel —, " S <—— Power management
& linux_opusa3_2.1.0.bin.md5 pmic_egspro_1.1.sud.md5 g
rootfs_opusa3_2.1.0.squashfs rootfs_egspro_1.1.1-we-x11-qt5.tar.gz Irmware

& rootfs_opusa3_2.1.0.squashfs.md5 ROOt flle SyStem & rootfs_egspro_1.1.1-we-x11-qt5.tar.gzmd5

. . service_opusa3_2.1.0.bin
Service image —

service_opusa3_2.1.0.bin.md5

Service files to update from OS 1
PClient — Projektor Client. The application that displays your project on the device.

E yser_opusa3_TC1.11.16-PCL2.15.16-a3.tar.gz B yser_egspro_TC1.11.16-PCL2.15.16-a8.tar.gz
& user_opusa3_TC1.11.16-PCL2.15.16-a3.tar.gz.md5 &| user_egspro_TC1.11.16-PCL2.15.16-a8.tar.gz.md5
Boot logo — The image that is displayed when the device is started -> created by the customer (see chapter 8)
logo_opusa3_2x.png logo_egspro_ab-te-landscape.bmp recovery_egspro_ab-te-landscape.bmp

29.01.2020 D logo_opusa3_2x.png.md3 D logo_egspro_ab-te-landscape.bmp.md3 D recovery_egspro_ab-te-landscape.bmp.md3
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4. Updating your device — The developer cable

What are all those clamps on the developer cable?! cable color

A/DI 1 -4 - Analog / Digital Inputs brown,green,yellow,grey

DO 1 - 3 - Digital Outputs white lilac,blue

RS232 - serial console of the Linux system RxD-red-blue, TxD-red, GND-pink

CAN1/2 — CAN ports CAN1-pink(high),blue(low)
CANZ2-green(high),yellow(low)

USB - USB VCC-red,GND-black,Low-white,High-green

Clamp 30 - Battery plus red

Clamp 15 - Ignition (Should be connected into Clamp 30) red-blue

GND / Car GND - Ground (Should be connected if separate clamps) GND-black,CarGND-white, black connector(s)

Serv_EN - Service Enable black
29.01.2020 20
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4. Updating your device — Preparations

3a) % A\

29.01.2020

1. Power off the device

2. Connect the USB stick containing all
update files with the device

3. Power up the device in service mode by

a) Connecting clamp service enable
or
b) Pressing the left keys 1 + 2 during
power up (hold for 3 seconds)
(for all devices but the A8)
Key 1 + Stop key (A8)

21
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4. Updating your device — Aimost done

When you see this screen (or similar),
let go of the keys or disconnect the clamp
Maintenance " service enable
Starting Software Update Daemon,
please wait ...

The update takes 3-5 minutes after which
the device will restart and, after the touch
screen calibration, show the welcome
project.

Please never disconnect the power from
the device during the update process!

Always wait until the device has restarted!

29.01.2020 <
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5. The first project

Create a new project

The first page

Meter object

Download the project

Linear Bar graph

Numeric field

The second page — Navigation
Buttons

List objects

0. 2D graph

SO NN =

29.01.2020 24



&2 TOPCON

9.1 The first project — Create a new project

File Edit Simulation Update Wiew Com

BE Newproject., Tc? create a new prOJ.ect,
i — click the B button in the toolbar or
pen Project... Ctrl+ 0O . .
use the menu File -> New Project...
J: Mew Project x
e — :"’“‘*""’j‘*“ In the first step of the dialog, you can choose
1 C P Filter: '
2o N I between an empty project or some sample
= et e projects
Choose Empty Project and click Next*
Ef:i:;p;:or: allows you to create a Project that can run on the terminal which can be selected in the
*be sure to check out the sample projects when
you're back home
< Back Mext = Finish Cancel Help

29.01.2020 25
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5.1 The first project — Create a new project

E Mew Project X

Steps Mame and Location

Choose a project name and location and

1. Choose Project

2 Mame andLocation Narme Demo_project_t choose your device
Location Ci\Users\cst\Documents\projektor_projects Browse...
Folder C:\Users\cst\Documents \projektor_projects\Demo_project_1 CliCk ﬁniSh to Create the prOjeCt
Unit metric w
s ST i All other settings can be changed later.

Use ISOBUS Application

< Back Mext = Cancel Help
29.01.2020 2
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5.2 The first project — Project structure

Projects X 2 Projects

1 . 3 Demo_project_1 I

=B s Demo_project_ 1

.. A ¥
ﬂ‘: Communication
EE Virtual Keyboards (0]

B JavasScripts ()

3. |Projects x| -

StartPage X | Home Page [41] |

=

E Demo_project_1

E}E Fages (1)

EI Home Page [41]
=@l DataMask

ﬂ Frame 1 [42]

n Softkey Frame Left [47]
u Softkey Frame Right [45]
--f_’l Function Key [43]

ﬂ- Home Key [44]

--—Il Escape Key [45]

. Encoder [456]

E}-EL Alarms (1)

E}-ﬂ: Communication

E}'EE virtual Keyboards ()

E}-E JavaScripts (0)

29.01.2020

Q Q BB i & T Ln e | o ogf [0, |

In the Project Tree on the left, open the project
by double-clicking the project name

Then open the Pages by double-clicking the
Pages (1) entry

Now double click the
Home Page to view it in the editor window

Click on the gray frame in the virtual device

27
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5.2 The first project — The first page 6

Projects x| — |[ startPage x| Home Page [41] “x| We now have:
=5 Demo_project_1 SRS LR LW A RN E -
=) Pages (9 | ! a project
= ome Page [41] . . .

® s with one page which is called Home Page
D e i In the Home Page there is a Frame
u Softkey Frame Right [48]
--f_’l Function Key [43] . . .
"ig Home Key [44] The frame is the primal object on every page —
[+-=2] Escape Key [45] . ' .
- all other objects can only be inside of frames!

E}-EL Alarms (1)

78 CnmmunimN
E}-EE Virtual Keybuardsm_‘]\
E}'E JavaScripts (0) \

The project also has

Alarms category

Communication (for CAN Mappings)
Virtual Keyboards category
JavaScripts category

29.01.2020 28
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5.2 The first project — The first page — Frame object

Frame 1142 Properies X| = Click in the center of the gray area to select the
Properties Events
=l General ~ frame
D 42
Type ID 256
N teaton o Now the properties of the frame are shown
ocation i
'|.|Y"ll'i||:|th t 430

Heign 7 Un-Check the property Draw Border

= Skin Properties

Theme Template modern_dark w
Background Color [ 255153153153
Backaround Image : Image Library X 5 =
Draw Border L] Training pictures 'L,,g,
Border Width 3 .
Border Image g
; Border State Enabled Without Focus w =
|| Border Profile Border Profile —_— .
Transparent Border Color 5255,0,0,255 l'é’;" Open the Image lerary tab
Transparent o
BViSiEil'rl‘y %
Visibility ] Ej . .
Vatae ot s < | Load the Training pictures folder
= Frame cific . . . s . .
sy ideo = ol (inside the training material folder you copied
from the USB stick)
29.01.2020 29
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5.2 The first project — The first page — Frame object

mege Ly e H Drag & Drop the marked image on the frame
lllll ng pictures =
Q Q Q | e
EE5x6S ‘5
o —

In the context menu, select the Frame and then
Background Image

Add Picture Graphic Object

Background Image

Border Image

29.01.2020 30
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5.2 The first project — The first page — Frame object

Mame Frame 1 . .
X Locaon 0 The result should look like this.
W Location ]

Width 430

Height 272

[=I Skin Properties

Theme Template modern_dark

Background Color . 255153153153

Background Image  Training_Background_1_480_272.png
Draw Border |:|

Border Width 3

Border Image

Border State Enabled Without Focus

Border Profile Border Profile

Transparent Border Co [l 25500255

h“"”“‘“ e The modified properties will be marked blue.
Border Widh 3 v If you select a modified property, the last saved
Draw Border 7 (or default) value will be shown in the

e description area

29.01.2020 31
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5.2 The first project — The first page — Information about images 6

Most image formats are supported: JPG, BMP, GIF, TIFF, PNG, SVG
Internally all bitmap images are converted to PNG in the Projektor, so use PNG if you create graphics

Animated GIF files are also possible -> See example project

29.01.2020 32
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5.3 The first project — Meter object

Goals:
Create a meter object and configure it
Reference a variable to the meter

Make the meter editable

29.01.2020 33
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5.3 The first project — Meter object — Creation and variable reference

12)

E@"" ™ | Meter objects are the classic instrument to
E | e e visualize values graphically

- Measurement (

E 5 ) 5 Useful for speed, RPM, fuel levels

' F::::i (Sauge 270
| E I ~ : e Can be used full circle or just a part
| _

Meter 1 [30] * Wariable Reference

| e | Drag & drop a meter object into
< > |EDtam the frame
Variable View - Demo_project_1 X | Output | - @msh Switch
aw & [lFide pre-defined variables © special Controk Resize it so it fits into the inner white circle
Var [Growpname  name ngth (Bits)  Index Sublndex  Owner
MM Dispiay Backicht_ @Dispackightintensity €8 v |~ Search for the variable
ol Display Backlight |@DispBacklightintensityd (3 .nx?_nau .D}(DE .Hardwar... w @DISpBaCkllghtIntenSIl‘y and drag & drop

it on the meter. In the context menu,
choose the Meter object and then
29.01.2020 Variable Reference 4
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5.3 The first project — Meter object — Properties

|-| Skin Properties . .
Start here> Theme Template |modern_bright o Contlnue i.ﬂ-.k:sclute Max Value EU Make the marked SettlngS IN the
Background Color L] 255 255,255 255 Color Above Maxim Bl 295 153 1593153 H 1
Background Image here —>ax Value an propertles Of the meter ObJeCt
Draw Border Min Value 20
Border Width 3 Absolute Min Value 0
Border Image Color Below Minimi [l 255,153,153,153
Border State Enabled Without Focus o Preview Value 15
Border Profils Border Profile Activate Low Pass Fit [_]
Transparent Border C M 25500255 Fitter Factor 300
Transparent ific.
= Visibility Start Angle 325
Visibility ] End Angle 215
sibility Bit Walle not set Deflection Direction | ClockWise v
nput Configuration Needle Color O 255153153153
Set Az Input Meedle Image
Connect To Encode Draw Arc |:|
Send Value Directly Arc Color [] 255204 204 204
Encoder Movement  Limear g Draw Ticks ]
Value Change Factor 1000 Tick Color i 255102102102
Mumber Of Ticks 12
A warning dialog will appear for this property.
Press OK, it will be explained later. Result

29.01.2020 35



&2 TOPCON

5.3 The first project — Meter object - Start and end angle 6
The spanning direction for the
meter area is always counterclockwise
99°
This has nothing to do with which way the
needle will move!
180° > 0° /360°
215° 325°
End Start
270°
Start Angle 325

End Angle 215

29.01.2020 36
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5.3 The first project — Meter object - Needle image 6

Possible to use images as needles instead
of the standard needle

Image has to be squared

Needle has to point to the right
C»» *—
Center of the image is the turning point

29.01.2020 37
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5.3 The first project — Meter object — Minimum and maximum 6

Three value regions

Configurable color changes

Absolute limitations are for user entries

[ 1 1
“ “ Value changes over CAN can exceed

“ the limits
Low range Normal range High range Value
< < < >

>

Absolute Minimum Maximum Absolute

minimum maximum
29.01.2020 38
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5. The first project

Create a new project

The first page

Meter object

Download the project

Linear Bar graph

Numeric field

The second page — Navigation
Buttons

List objects

2D graph

S OO N WO =

o

29.01.2020 39



&2 TOPCON

5.4 The first project — Download the project - @EnableUpdater

@EnableUpdater Update over Update over Update over The variable @EnableUpdater controls if
value UsB CAN Ethernet the update over USB, CAN and Ethernet are

0 allowed

1 (default) M 31t 0: USE

it 0:
X] X]

2 = 4 = Bit 1: CAN
3 M M Bit 2: Ethernet/LAN
4 M
5 M |
6 M M
7 M M |

29.01.2020 40



&2 TOPCON

5.4 The first project — Download the project - @EnableUpdater

&y 2l We will create a script that is executed
E}E| Pages (1) H
= e e when the device starts

Ef. DataMask
E-[®] Frame 1[42]
ﬁ Meter 1 [50]

| (50 Right-click on JavaScripts and click
n Softkey Frame Left [47] .
EI Softkey Frame Right [4&8] NeW Flle .

G4 ) Function Key [43]
- Home Key [44]
[#-=2] Escape Key [45]
- 4§ Encoder [46]
E}-EL Alarms (0)
E}-ﬂ: Communication
[3

[

+-E28 (o)
}ﬁ
¢ NewFile... .
import File. Choose JavaScript Samples and select
e o OnProjektInit_Template
Categories: File Types:
-1 JavaScipt Decrease_Variable_Value.js . - . .
[ st Hello_V/orld.js Click Finish to create the script file
Increase_Variable_Value.js
[&
29.01.2020
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5.4 The first project — Download the project - @EnableUpdater

Start Page x| Home Page [41] x|. newOnProjektInit Template.js x|

Source

1 { / Powermanagement settings
2 fisetVariableValue ("EPWE TimeToSleepMode™, 36800); //change time until sleep mode| (in second
3 .-".-"ee'::'.Ta:;a;:;e'.Ta;';':n"f—EE'.'S._?'_Ir.ei: owerOEff™, 28B00): f/change time until er off n seconds
4 A Display settings
9 ffeetVariakbleValue ("EDispBacklightStartuplntensit 1 get the screen to maximum bri
& f/Opdater Settings

= — =
7 setVariableValue ("EEnablelUpdater™, T} // enakble project update er B I and Ethernet

Demo_project 1 - Properties X -_—

B- ﬂ- Hu:ume Page [41]
E}- DiataMask
EI. Frame 1 [47]
-4 Meter 1 [50]

29.01.2020

Prnperﬁesl Events

= Events
OnProjektinit
OnProjektExit
OnProjektRepeat

Mo Action
Mo Action
Mo Action
Mo Action
Mo Action
Mo Action

OnPowerQn
OnLowPower
OnSleep

Click on the project name in the project

tree and click the ... button next to
OnProjectinit in the Events tab
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5.4 The first project — Download the project - @EnableUpdater

< Configure Events and Actions x In the dialog, uncheck No Action and choose the
Event Options SC“ pt flle
Event OnProjektlnit
Event Options = Properties
Sound Pattern 10101010101010101010
Audio Output
| Click OK to close the dialog
Event Actions
[[] Mo Action
Select Action Execute Script e
Options [= Properties
New Script File :
Import Script File
Edit selected Script File
Execute on every Xth Event 1
Corce
29.01.2020
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5.4 The first project — Download the project — Save!

Before downloading a project, ALWAYS save
it, otherwise you will only get the last saved
state of the project

If elements of your project are colored blue or
green, they are modified or new, so you need
to save before downloading.

29.01.2020 44
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5.4 The first project — Download the project - USB

File Edit Simulation Update View File Edit Simulation Update View Communicat

EB%@G EB‘% Project Update

To download the project,

PClient / 05 Update connect a USB stick (FAT 32 formatted)
with your PC
tP CAN % Press the Project Update button @
or go to the menu Update -> Project Update

Select USB in the dialog

U o . Select the drive of the stick to download
Tofal Space: 1440 GF / Avaishle Space: 14.25 G5 @ the prOjeCt

Click Transfer to install the project

wtomatically selected.

Back Transfer

When the download has finished,
put the USB stick into the
operating device and the project
29.01.2020 will be loaded automatically. 4
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5.4 The first project — The first page — Download the project - CAN

oPUS

Welcome to PClient
2018.4.0.08

TOPCON

oPUS

with OS -
Linux rosi 3.0.101-rt130-opusa3-2.2.0-4 Updater Settlngs 1

Enable update over:
Updater Settings

CAN Settings

TOPCON

SPUS

Settings wi e overwritten by project / updater settings
Back

Se’.ct CAN port and bitrate for update:

d
iitrate CAN 2: m kbps

CAN Settings

29.01.2020

To download the project via CAN, some
settings have to be made:

1. Setting the variable @EnableUpdater
2. The CAN port that should be used

3. The baud rate

For your first transfer, you can make these
settings in the welcome project on the
device

But the settings still need to be made in
the Projektor, or the settings made above will be

reverted after the project download!
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5.4 The first project — The first page — Download the project - CAN

File Edit Simulation Update Wiew ( File Edit Simulation Update View Communicat . :
: : N _ Press the Project Update button @
BEERBROF e B RO Pl Ject Up .

@ PClient/ OS Update

11’ CAN % Select CAN in the dialog

Agree to the warning

PC CAN Settings Device CAM Settings

Settings for current Transfer: ] Edit PC Settings
Comman The PC settings normally don't have to be
CAN Port: PEAK CAN 1 (default) i Cha nged
CAN Baud Rate: 250 kbit/s (Project Port: 1, 2) -

[ ] Show Communication Parameters {Expert Settings)

29.01.2020 4t
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5.4 The first project — The first page — Download the project - CAN

=48 Updater Wizard 2018.4.0.08 - BETA (Project: Demo_project_1)

Wizard 2/3: CAN Settings

— O

x

PC CAN Settings | Device CAN Settings |

Settings will be transfered to device and are used for future transfer sessions:

Common
CAM Port: CAN 2 (default)
CAM Baud Rate: 250 kbitfs (Project Port: 1, 2)

[] show Communication Parameters (Expert Settings)

[] Edit Device Ethernet Settings

[] Edit Device Settings

Edit User Files...

Back

29.01.2020

In the Device CAN Settings, check

Edit Device Settings and set the CAN Port
that should be used for the next update
(should be the same as the setting in the
welcome project

The baud rate is set according to the
project setting in
Communication -> Port Configuration...

Click Transfer to install the project
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5.4 The first project — The first page — Download the project - Ethernet

oPUS

Welcome to PClient
2018.4.0.08

TOPCON

'usS

with OS
Linux rosi 3.0.101-rt130-opusa3-2.2.0-4

.--/////13

Updater Settings

oPUS

Ethernet Settings

Set IP Address and Netmack far Fthernet us

P Addres:i:|192.168.135.6

Netmas :: 255.255.255.0

3.

29.01.2020

TOPCON
Updater Settings

Enable update ov.:r:

CAN 1. ™ em

CAN Settings ETH Settings

#t€n by project / updater settings

Back

To download the project via Ethernet, some
settings have to be made:

1. Setting the variable @EnableUpdater

2. The |P address that should be used

3. The netmask address that should be
used

For your first transfer, you can make these
settings in the welcome project on the
device

But the settings still need to be made on
the PC, or the settings made above will be
reverted!
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5.4 The first project — The first page — Download the project - Ethernet

File Edit Simulation Update View

File Edit Simulation Update View Communicat

gk

@8

BB

1@ Project Update

¢

PC Ethernet Configuration

Connected Devices

Broadcast Port: | 5010

@ PClient/ OS Update

CAN

Device Ethernet Settings

[] Edit Port

Ll

Scan Metwork. ..

Project Supported

Device Type

|P-Address

Command Port HAwailable Space (ME)

PC Ethernet Configuration

Mew Device Settings

Device Ethernet Settings

These settings will be available after fransfer!

IP-Address:

Command Port;

Stream Port:

Broadcast Port:

|192.1EB.135.6 |

|EUUU |

5001

5010 |

|:| Keep existing Device Ethernet Settings

Press the Project Update button

Select Ethernet in the dialog

Use Scan Network... to look for the
connected device

In the Device Ethernet Settings tab, set the
|P address that the device should have.

Click Transfer to install the project
50
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5. The first project

Create a new project

The first page

Meter object

Download the project

Linear Bar graph

Numeric field

The second page — Navigation
Buttons

List objects

2D graph

SNk =

o

29.01.2020 51
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5.5 The first project — Linear Bar graph

Goals:
Create a linear bar graph object

Reference a variable to it

29.01.2020 52
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5.5 The first project — Linear Bar graph
Drag & Drop a Linear Bargraph object into

the frame
S
. Bararanh Variable Reference
Min Value Variable Reference Modify size and position as seen in the
: : . Max Value Variable Reference ' t
ariable View - Demo_project_1 * | Output Target Value Variable Reference pIC ure
disp %ar [ ]Hide/re-defined variables

Ear Group Name - Mame Length (Bits) Index SubIndex
>, [EEr—— S— Reference the Bargraph with the variable
UE'a ] Display Backlight EDispBacklightintensityd 8 0x2080 03015 @ DI Sp B aCklIghtInte n Slty
g Display Backlight @DispBacklightintensity 10 3 0x20B0 Ox06
- Display Backlight @DispBacklightIntensity 20 G 0x20B0 Ox07

Save and download the project to
the device and test it
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5.6 The first project — Numeric field

Goals:
Create a new font attribute

Create a clock with 3 numeric fields

KMH
15:15:15

29.01.2020 o4
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5.6 The first project — Numeric field — A new font attribute 6

& emo project * Formatting texts is done with
Categories: .
_____ 5 core N font attributes
----- iLl: Languages
----- E Unitgs : Enter name Add
----- [=] Object : :
""" Q 'ﬁ'lajrm Select existing object | Default_DejaVu Serif [ID; 12] v Delete A font attrIbUte ConSIStS Of
----- E Line Attributes Font Attribute properties = Slze
----- T visibility _
----- E Variable Logging Size 2 = COlor
----- il Input Character Attribute tyle old b H H
5 s oo 5 ; - style (bold and / or italic)
----- T nages oo [
----- 9 150BUS

Advantage: changes throughout the project
with one click

Imported Fonts
Imported Fonts w Import

Delete

Preview

ront |Deiusent S Font files can be imported
(think about copyrights)

123
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5.6 The first project — Numeric field — A new font attribute

File Edit Simulation Update Wiew Cornrnunical

" 1 2-L YMOR B

i OPUS Projektor v2012.4.0 Licensed - RELEASE

File Edit Simulation Update View Communication Toc

BE nMew Praoject... t
[ Open Project... Ctrl+ 0
~BE| Pages (1) i .
E} %ﬂ' Hame Pag Properhes Open Recent Project >
E*- DiataMz LIz Cloze Project (Demo_project_1)
EI Fra I Open in Encading ...
* Convert Project
s Project Properties (Demo_project_1)
Categories:

3 General
I3 Languages Font Attributes
+iZ Units Enter name Clodk Add
..... E Dhiect
----- Alarm

o [—— Select existing object | Clodk [ID: 52] e Delete

E’ Line Attributes Font Attribute properties

IZI Visibility
----- ‘U Variable Logging Size

'_, Input Character Attribute Style

~-aum Yirtual Keyboard

% Images Font Color |

-iJ: 130BUS

29.01.2020

Open the project properties
by right-clicking the project name and
selecting “Properties”

or by using the menu
File -> Project Properties

Choose the category “Font Attributes”

Enter a name for a new font attribute (1)
and click “Add” (2)

Change

Size to 16

Style to Bold

Font Color to a dark red (3)
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5.6 The first project — Numeric field — Creation and variable reference

ld Drag & drop a Numeric field in the page

E Table

N Search for RTC variables

¥y
G 270
t"‘ & auge

Reference the variable @RTC_Seconds

"
»? Gauge 90
L

|.l. Linear Bargraph

| Numeric Field 1 [63] - Prog
Variable Reference $
Min Value Variable Reference
Max Value Variable Reference

Mumenc Field 1[33] *

ible View - Demo_project_1 X | Output | = N.am&
Q ) ) X Location
rtc Var [JHide pre-defined variables Y Location
-~ Width
r | Group Mame Mame Length/ Gits) Index SubIndex Owner Height
_ |RTC ERTC_AMPM 3 0x2100 ox09 Hardware ... (=l Dependency
RTC @RTC_Day 8 0%2100 %03 Hardware ... ~ | ||CEPendency
r U L :'\'-' up
r RTC E@RTC_Hours 3 0x2100 0x05 Hardware ... =\ariable References
RTC ERTC_HoursaM. .. 0x2100 0x08 Hardware ... Wariable Reference
Min Value Variable Reference
P |RTC ERTC_Minutes 3 0x2100 ox06 Hardware ... )
Max Walue Variable Referenc
RTC @RTC_Month 3 0x2100 0x02 Hardware ... s Bit Mask
RTC @RTC_Seconds 8 v | |
Theme Template
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5.6 The first project — Numeric field — Properties

Properties Events Activate Low Pazs Filter |:| H H
; : ~  |[Fter Factor 00 Make the marked settings in the

ransparen ter Facto

i Step Width 1 . ' .
e E i properties of the numeric field.
= Visibility Eopcialiing
Visibility ] Font Attribute Clock o
Visibility Bit Walle not et Font Dejavd sans v
[=] Input-Cunﬁguratiun Heorizontal Alignment Center e
Set As Input Wertical Alignment Center v . , .
o - Mvamcric Fick] Spocific Adjust the size so that only one zero is
g D Format Decimal e '
Send Value Directh
coder Movement Linear Leading Zeros dlsplayed before the 1 .

alue Chanae Factor 1000 Dizplay Zeros Az Blank L]

nak - Offzet u]

nplace Editar Encoder Scale 1.0
=I"Value Related Offzet 2 . a
Ab=zolute Max Value 100 Mo Of Decimals 0 W
Max Value 20

i Text White " .
| Min Value 0 Result:

ONL AUroute Delow Win wvale | 1ex ] “
Abeplute Min Value 0

Preview Value 1 I
Activate Low Pass Fitter L] y

29.01.2020 "
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5.6 The first project — Numeric field — Complete the clock

Variable View - Demo_project 1 X | Output |
Q, i

ric Var LlHidep
[+] -
Var | Group Mame Mame
S RTC TC_AMPM £
Var BRTC_
@ |RTC BRTC_Day :
Var o
g RTC @RTC_Hours £

RTC ERTC_HoursAMPM £
3"’ RTC @RTC_Minutes | £

You can move objects with the cursor keys (1 pixel)
- with ALT pressed: 5 pixels

- with CTRL pressed: 10 pixels

- with SHIFT + ALT pressed: 50 pixels

- with SHIFT + CTRL pressed: 100 pixels

29%1J§0e20the alignment buttons to align selected objects

o

Start Page x| Home Page [41] X |

Q @ B[ & I 5 e |

Use copy & paste to duplicate the
configured numeric field

-> After copy, select the frame and then
paste

Use the variables @RTC_Minutes and
@RTC_Hours and reference them to the
numeric fields

Save and download the project to
the device and test it
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&2 TOPCON

5.6 The first project — Numeric field — Complete the clock

Projects X | Projects X | Hint:
EI@ Demo_project_1 Elﬁ Demo_project_1 ' ) .
&[] Pages () &[] pages (1 Change the name of the objects in the
=g Home Page [41] =44 Home Page [41] . . :
&l DstaMask &[] DataMask properties to something meaningful
&- . Frame 1 [42] =2 .;ame 1[42]
- A Meter 1 [50] [ 4 Meter 1 [50]
: B e, e— 5 ﬁ T Helpful for larger projects, for colleagues to
@ iy Mumeric Fild 1[59 ©im understand and for our technical support
L'R‘B Jumeric Field 1 [55] . Iﬂ! Hours [55
29.01.2020
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5.6 The first project — Numeric field — Complete the clock

KMH
15:15:15

29.01.2020

string Field 1 [57] - Properties X |

Properties Events

COTIET PO CoTac
Irapsnar=nt Aorder Color |
Transparent
Cormer Raans =
= igibility
Visibility ]

sibility Bit Yalue not set

[=I Input Configuration
Input Character Attribute Mone
nplace Editor Encoder

el
Preview Value

—Frra ey
Font Attribute Clock
Font ) T g

i

Try using two string fields to create the
colons

-> The content of the string fields can be

changed with a double click or by changing
the property Preview Value of the String Fields
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5.6 The first prOJect Numeric field — Let's set the clock

| seconds [53] - Properties Sometimes the clock will be set wrong, so
we want to be able to set it

Pmpertles Events

Lonnect To Encoder |
Send Value Directhy . . .
Encoder Movement Linear v Select the numeric fields and activate the
“alue Change Factor 1000 rt S tA l t
Enabled I'O e e S n U
Inplace Editor Encoder " Meter 1 [50] - Properties || p p y p
Properties Events
= Input Configuration . -> Remember the property
St e lnoit \
[Comect To tncoser 0| Connect To Encoder from the meter object?
oo Hovenent = . Deactivate it to be able to access the
Value Change Factor 1000 numeric fields

-> Did you have trouble clicking on the
numeric fields because of the string fields?
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5.6 The first project — Numeric field — z-Order

=4 Page 1[58]
-l DataMask
Elﬂ Frame 1 [59]
,ﬁ Mumeric Field 1 [58] —
. [ivy Gauge 270 1[68]
- @[ string Field 1 [69]

29.01.2020

o

Objects have an order reflected by the
position in the project tree

This also determines which object is
selected at startup and in which order they
are selected by the encoder
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&2 TOPCON

29.01.2020

5.6 The first project — Numeric field — z-Order — Roll over 6

String Field

string Field

There’s a property Roll over
for frames which will remove the “end” when
navigating with the Encoder

The property can only be set with JavaScript
(setProperty function)
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&2 TOPCON

5.6 The first project — Numeric field — Z-Order 6

— Change the Z-Order by using the buttons in
L e | &l = Move forward the editor toolbar

|

Move back

ﬁj.;;;. — or by right clicking the object and choosing
-l LnearB o ZOrder in the context menu
% fm:steds Paste  Ctrl+V
EE'. Hours [ Cut I
-] Softkey Fra Z0rder JI Level Up
En Softkey Fra Hide Level Down
w1 Function Key [43] Bring To Back . . . .
R Bing o Fond OR with Drag&Drop directly in the project tree!

29.01.2020 65
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&2 TOPCON

5.6 The first project — Numeric field — Let's set the clock

& . -> Bring the colon string fields to the back
B Pages so they don'’t disturb you
EIE Home Page [41]
=l DataMask
=Rl

__ —— -

b2 v Save and download the project to

@l Linear Bargreph 1 [51 the device and test it

,_—,'f% Seconds [53]
--,1'3. Minutes [54]
ﬁ Hours [55]
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5.6 The first project — Numeric field - borders 6

Borders are used to show which object is
currently selected / edited by the encoder

15,0 Not selected -> disabled for modern
themes

15,0 Selected

15,0 Edited

29.01.2020 67
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&2 TOPCON

5.7 The first project — The second page (Navigation)

Goals:
Create a second page
Configure soft keys with images

Configure the navigation between pages
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5.7 The first project — The second page (Navigation)

;f’g:,,L oot 1 Create a new page by right clicking Pages
=8 and selecting New Page
Eﬂ Hom Mew Page
E}- D1 Paste Ctrl+W
=

| Home Page [41] X|

Go back to the Home Page

29.01.2020 70



&2 TOPCON

5.7 The first project — The second page (Navigation) — The keys

To use the soft keys, right click on the right
soft key frame and select
Create Softkey Level

Create Softkey Level
Softkey Level
Delete

Copy
Paste

Now you can access the single keys
Cut
Z0rder
Hide

¥ O | paletti: Image Library X &
I=I'Con Training pictures

E

Drag & drop the gray arrow right from the
Image Library onto the softkey

____________

Aleiqrla Juss | Aleag abews

Softkey 1[39] > Add Picture Graphic Object W EEE

In the context menu, select SoftKey1 and then
Released Image

Border Image

Pressed Image
Released Image
29.01.2020 7
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5.7 The first project — The second page (Navigation) — The keys

YO Training pictures =
e E| = Open the Image Library again and drag & drop
= Cor & Q — The orange arrow right on the SoftKey1
=>] - and select Pressed Image in the context menu
Al b 3
Add Picture Graphic Object =
Border Image
Pressed Image
Released Image
[l
SoftKey 1 [70] - Properties X | -
Properties Events
e 100 ~ Result: oL
Latehing n You can check the results by switching the
presseastate |
T r property Pressed State*
S — AUTTON ARROW_RIGHT... [ . )
Released Image BUTTON_ARROW_RIGHT_... ] v Disable the property when you're done
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5.7 The first prOjeC’[ The second page (Navigation) — There...

e s B d Select the soft key, go to the tab Events
SEvents and select the . button of the event OnRelease
Mo Action
OnReleaze No Action
OnLongPress Mo Acton
OnLongRelease Mo Action
CnDbiClick No Action
Uncheck No Action, choose the action
Event Actions Jump To Page and select Page 1
Select Action Jump To Page e
Options = Properties
Jump To Page 1

29.01.2020 73



&2 TOPCON

29.01.2020

5.7 The first project — The second page (Navigation) — ...and back again

L

Open the Page 1 and do the following:
- Disable Draw Border

- Load the image file
Training_Background_2.png

from the Image Library as the

background image of the frame

- Create a soft key level in the right
soft key frame
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5.7 The first project — The second page (Navigation) — And back again

29.01.2020

EIE Demo_project_1

=E

Pages (1)

=l DataMask
-] Frame 1[42]
n Softkey Frame Left [47]

(= E
=t

==

=) softkey Frame Right [48]

String Field 1 [87] - Properties X |

Properties Events
grder Frofie

Transparent Border Color
Transparent

Corner Radius

= visibility

Wisibility

=l Input Configuration

Input Character Aftribute

[=I%falue Related

W 25500255
50

[

Yalue not set

Mone v
Encoder

Preview Value Home

This time drag a string field into the first
soft key, make it transparent, use the font
attribute Text White, change the font to
DejaVu Sans and the Preview Value to
Home

Enable the Pressed State and repeat the
same, only use the font attribute
Text Bold White

Use the event On Release, choose the
action Jump To Page and select the home

page

Save the project H
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29.01.2020

5.7 The first project — The second page (Navigation) — The simulation

Simulate

PClient

[] variables

() (Re)Start

To test the navigation, enable the PClient
simulation in the toolbar and press the
button (Re)Start

In the simulation you can test your project
easily

Use the mouse wheel for encoder
movement

Everything works except hardware specific
variables
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5.8 The first project — Buttons

Goals:
Create some buttons
Configure their functionality

Learn about latching
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5.8 The first project — Buttons — Push button

Var | [Hide pre-defined varicbes In the variable view, hide the pre-defined
Length (i) Index variables and create two variables

push_hutton

Var | " Rename the variables by double clicking
the name, change them to push_button

: < I -ﬂ' lll Linear Bar and SWItCh
: &‘J = and =
—_— .| Create a button object and a numeric field

. I Min Value Vaniable Reference

Max Value Variable Reference

-=! !l I‘IEI Variable Reference ker S ) ) .
Ssecatcont | RETErENCe both objects with the variable
e ’ > push_button
_1 X | Qutput - Information i —_ . el 1
S Elrideny ed variables eeies e | Oave and download the project to
Mame Length (Bits) Index SubIndex Owner EI:GE”EFEI the de\“Ce and teSt It
push_button 16 e Type ID
switch 16 0x02 PClient w :E::iatin:n

29.01.2020 8
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5.8 The first project — Buttons — Switch button

Create another button and numeric field
and reference the variable switch

In the properties for the button, activate

the property Latching
4.1 X |Outp it - Information |
Var  [Hide pre-dfined varicbes Save and download the project to

the device and test it

Length (Bits)

Button 1 [80] - Properties X | -
Properties Events
—_—
Set As Input ~
[=I Button Specific
Draw Shadow
Shadow Color 255000
Latching
Preszed State L
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5.8 The first project — Buttons — Switch button

Create another button and numeric field
and reference the variable switch

In the properties for the button, activate
the property Latching

Save and download the project to
the device and test it

switch

-> Observe the different behavior

-> Besides connecting buttons with a
— variable, the events can be configured as

o - . > wel
b b b

29.01.2020 80
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5.8 The first project — Buttons — New objects — Lamps and Switches
New in OPUS Projektor 2018

Lamp

Push Switch
Rocker Switch
Power Switch

The objects behave like buttons, with
pre-configured images
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5.8 The first project — Buttons — New objects — Gauge
New from OPUS Projektor 2018

Gauge
Gauge 270
Gauge 180
Gauge 90

Alternative for the meter object with ticks, tick
values, digital value and colored value regions

Tons of properties to modify almost all details of
the object
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5.9 The first project — List objects

Goals:
Learn what list objects are used for
Load them with objects

Configure which object is seen
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5.9 The first project — List objects — Use case 1: Icon folder

Select the three traffic light images in the
Image Library by pressing CTRL and clicking to

select

: Image Library X &5

i Training pictures |

Frame 1 [36] Background Image The number shows the order in which they will
Border Image Be used

Add Images Into Mew List

Alegn [oquAs | Adeg abewg

Drag & drop the images on the frame and select
Add Images Into New List in the context menu

29.01.2020 84
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5.9 The first project — List objects — Use case 1: Icon folder

Parent: List Object 1 [81] ¢ Variable Reference

t_1 X | Qutput - Information

[]Hide pre-defined variables

Index SubIndex Cwner

Ox3000 PClient

PClient

29.01.2020

Create a new variable traffic_light

Reference the list object to the new
variable traffic_light

Create a Numeric Field next to the list

Connect the variable to the Numeric Field
and make it editable

Save, download & test
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5.9 The first project — List objects — Use case 2: Drop down menu

Tt set List Items

i
z
[

Object
String Field 1 [48]

String Field 1 [43]

String Field 1 [50]

String Field 1 [51]

String Field 1 [52]

String Field 1 [53]

String Field 1 [54]

String Field 1 [55]

(=38 I B - T R T T U ey e

String Field 1 [58]

LS S 4 4 I I 4 I 4

String Field 1 [57]

Add new Object
Select the Object Type to add : | String Field

Up

Delete

Add multiple Images

=l Inputlist Specific

tem Height

List tem Mode

tems Vizible (Mormal Mode)
tems Visible (Editing Mode)
List tems

Rezize Child

34
Mormal
1

;ls; Ltems

10
Resize children

=l Input Configuration
Set As Input
Connect To Encoder
Send Value Directhy
Encoder Movement

“alue Change Factor

Add

ancel

O

29.01.2020

cmdx
5T}

100

0

List objects can also be used as
drop down menus

Create a List object, open the List ltems dialog

Select String Field in the dropdown menu and
press Add 10 times to add 10 String Fields

Set the list as input

Set Number of visible items in editing mode
tod
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5.10 The first project — 2D graph

Goals:
Learn how to configure 2D Graphs

Create input objects for Zoom, Navigation
and Cursor
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5.10 The first project — 2D graph

¥-axis time (Zoom)

29.01.2020

3:15:39 151543 13:1546

¥-axis offset (Move) cursor

6 Available as example project

Create 3 new variables, named

- Zoom (X axis time variable)

- Move (X axis offset variable)

- Cursor (Cursor Position Variable)

Drag & drop a Graph object into the frame

Reference @RTCSeconds as Variable to
Draw and the 3 new variables for time,
offset and cursor

Create 3 editable Numeric Fields and
reference them to the 3 variables

Save, download & test »
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5. The first project — Recap

We have learned how to

- update our device software
- create and download projects for our device
- use and configure the objects

Meter Picture Graphic
Bar Graph Button

Numeric Field List Object
String Field 2D Graph

- create and use variables and connect them with objects
- use font attributes

- configure editable objects

- integrate images for backgrounds, buttons etc.

29.01.2020

89



&2 TOPCON

5. The first project — Recap

We have learned how to What did we omit?
- update our device software - Arched Bargraphs (work just like linear, can be stretched to
- create and download projects for our device any angle
- use and configure the objects
Meter Picture Graphic - Symbol Library (comes in Demo mode, over 2400 symbols
Bar Graph Button can be purchased
Numeric Field List Object
String Field 2D Graph - Table (implemented to display J1939 DM1 messages, but

can be filled with any JavaScript array)
- create and use variables and connect them with objects

- use font attributes - Container (just an empty “container” to group objects
- configure editable objects together)

- integrate images for backgrounds, buttons etc.
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Agenda

1. Introduction

2. Installation of the Projektor Tool
3. Updating your device

4.  Getting to know the Projektor Tool
5. First project

6. CAN communication

/. Extended agenda

8. FAQ
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6. CAN communication CANoen
S4=J1939

INTERNATIONAL..

1. Basic settings

2. Terminal and Owner ECU configuration Cﬂ N Freestyle

3. Creating messages
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6.1a CAN communication — Basic settings — CAN port Cﬂ"Op@ﬂ

File Edit Simulation Update Yiew Communication Tools Window Help

E B % retini] v Variable Manager...

Specify the configuration parameters of selected part:

[=I Properties

Variable Group Configuration...
Terminal and Owner ECU(s) Configuration...
Port Configuration...
Protocols ]
Import ]
Options ]
E Port Configuration
Port Configuration
Select Port: CAM:1 L

Bus Speed 250 kbps

0K

Cancel

29.01.2020

Go to the menu

Communication -> Port Configuration...
and set the bus speed of the CAN port you
want to use

Close the dialog
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6.2a CAN communication — Terminal and Owner ECU Cﬂ"Op@ﬂ

File Edit Simulation Update View Communication Tools Window Help

[i- B % 515.3,b4d v Variable Manager...

Go to the menu

Variable Groun Confiauration.. Communication -> Terminal and
Terminal and Owner ECU(s) Configuration... Owner ECU(S) Conﬁguration...
Port Configuration...
Protocols > Only three steps until we'’re ready!
Import >
Options 3’
Protocols to be supported in the Projekt on the available ports 1 . Select the CANOpen pl’OtOCO| On CAN 1
e o and click Add

CANopen running on CAM 1
_ ; . Delete

11939 running on CAN 2

11939 running on CAN 1
CANFreestyle running on CAM 1
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6.2a CAN communication — Terminal and Owner ECU Cﬂ"Op@ﬂ

Select protocol and configure Terminal and ECU(s)

2. Choose the protocol in the drop-down-

CAMopen running on CAM 1 w . . '
list and configure the Node ID of the device

Terminal ECL) Configuration for CANopen running on CAN1

mm— . | as needed

Mame OPUS AB Eco

Description

Node ID Ox01

Heartbeat Producer Time (msec) ]

SDO Timeout (msec) 100 v

Cwner ECL(s) network configuration for CANopen running on CAN1

ECU Name: | CanOpen_ECU| Add

select ECL: | CanOpen_ECU v Delete Enter a name for an ECU and click Add

Properties Events

ElProperties ~ | configure the Node ID of the ECU

Name CanOpen_ECU
Description

Heartbeat Time (msec) 0
Node ID 0x02 v

Close the dialog
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6.3a CAN communication — Creating messages Cﬂ"Op@ﬂ

File Edit Simulation Update View Communication Toeols Window Help Click on the CANopen shortcut in the tool

E B % @ E CHANM 'Eﬂ" 'F,E." Iy Current Language bar or go to the menu
| | | | Communication -> Protocols -> CANopen
-> Configure Mappings...

Add Mew Mapping Object

Mame: | \RPDO_1 Type:| Receive H Add

Create a new receive mapping by
entering a name, choosing the type Receive
and clicking Add

29.01.2020 9
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6.3a CAN communication — Creating messages — Receive

Configure Mappings Cbjects

Select Mapping Object: | RPDO_1

Properties Configure Mapping Visual CAN Mapping

Bit & Bit 7

Bit &

Bit 5

Byte 1 5 L

]

5

Byte2 g 15

14

13

Byte 3 g 23

22

21

Byte 4 MSB 3

30

29

Byte 5

29.01.2020

et

Availabl

Q
Var

Delets

Add

Delete

le Variables

Wali

CANooen

For now the properties of the mapping

are okay, so go to the tab

Visual CAN Mapping, search for the
variable @ProjektCurrentPage and drag &

| drop it into the mapping matrix to Byte 1,

Bit 1
Close the dialog by clicking OK
The message has the following parameters:

COB-ID - 0x201
DLC (message length) — 4 bytes

Save and download the project to
the device and test it
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6.3a CAN communication — Creating messages — Receive Cﬂ"Op@ﬂ

Ej Ol(\)doe:sage 2D... Oola;ao \; 1Count h’;:’g‘;tg‘:: EIE Demo. project Use a program like PCANView gnd .a CAN
£ 201h 2 17000000  |wls i =[] pages (2 dongle to test the CAN communication

¥ |201h 4 2C000000  W.S8 Manual  G-@ Home Page] [23]

©  &-[Z] Page {[44]) The first message is needed to enable the
= T CAN communication of the device

(as per CANopen standard):

ID — 0x000, DLC - 2, Data—01 00 h
This enables all devices on the CAN bus

The second and third messages switch the
page.

23 in hex -> 17
44 in hex -> 2C
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6.3a CAN communication — Creating messages — Transmit Cﬂ"Op@ﬂ

Add Mew Mapping Object

| Go to the mapping dialog again

Mame: | TPDO 1 Type: | Transmit W Add

Canfigure Mappings Cbjects Create a Tl'ansm |t mappl ng

Select Mapping Object:| |RPDO_1 v Delete Validate Mappin

The mapping automatically gets the
COB ID 0x181

Properties Configure Mapping Visual CAN Mapping

Bits Bit 7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Add Move Up
Byte 1 Iﬂ 7 5 5 " 3 2 :Jlissl;i_h“ﬂo“ : Delete Move Down . ]
e W T T T In the tab Visual CAN Mapping add the
oes b, b b b b ke swih S (o variables push_button, switch and
oves Lo - L L 2, e s ety i * | @DispBacklightintensity

: ' ‘U’ @DispEadd?ghtA.mbienﬁ_osz
Byte 5 o - - 7 - - ” ;@spl_'::ktc“ kg\ % @DispBacklightFilterFactor

. 22\ @DispBackiightIntensityd

. .\ @DispBackightintensity10

| ..\ @DispBackightintensity100

| -\ @DispBackightintensity20
Byte Bit Position Length Group Wariable . -\ @DispBacKightintensity30

| L.\ @DispBackightintensity4d

| -\ @DispBackightintensitysa v
£ >

Configure Selected Variable Mapping

Variables are organized in groups
All user-created variables go into the group “Common”

29.01.2020 99


http://upload.wikimedia.org/wikipedia/commons/5/59/Info_blue.svg

&2 TOPCON

6.3a CAN communication — Creating messages — Transmit Cﬂ"Op@ﬂ

Properties  Configure Mapping  Visual CAN Mapping

Configure properties of selected Mapping Chject

Properties  Events In the properties, the Transmission Type is

= General - set to on value change

Name RPDO_1

yee o — For cyclic sending, set the time in Event
escription . . -

Receive From CanOpen_ECL Tlmel’ln m|”|seC0ndS

POO Number ]

Communication Parameter Index 01400

Mapping Parameter Index Ox1600

CoB D 0x201 Close the dialog

Object Status Active

CALMID Tigs. 11Rit

Transmission Type Asynchronous Transmission (255) Save and download the project to

Ewvent Timer a

the device and test it
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6.3a CAN communication — Creating messages — Transmit Cﬂ"Op@ﬂ

|8 Message DLC  Data At first — no messages from the device
@ 181h 5 00 00 00 00 64

% ->Send the start message again

S ID - 0x000, DLC -2, Data-01 00 h
o

= - Now press the buttons or change the
= -DD;:*""EE > maﬂaﬂ backlight intensity

[= SoiF 111700 00 00 -> every value change triggers the message
£ 201k 4 51000000

(G

=
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6.3a CAN communication — Recap Cﬂ"Op@ﬂ

We have learned how to:
- configure the basic CAN settings for CANopen
- configure the OPUS device and ECU settings

- create CAN mappings for receive and transmit PDO messages
- put variables on the CAN bus

Continue with chapter 6
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4= 01939

6.1b CAN communication — Basic settings — CAN port

File Edit Simulation Update Yiew Communication Tools Window Help

E B % retini] v Variable Manager...

Specify the configuration parameters of selected part:

[=I Properties

Variable Group Configuration...
Terminal and Owner ECU(s) Configuration...
Port Configuration...
Protocols ]
Import ]
Options ]
E Port Configuration
Port Configuration
Select Port: CAM:1 L

Bus Speed 250 kbps

0K

Cancel

29.01.2020

Go to the menu

Communication -> Port Configuration...
and set the bus speed of the CAN port you
want to use

Close the dialog
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6.2b CAN communication — Terminal and Owner ECU 9EJ1939

File Edit Simulation Update View Communication Tools Window Help

[i- B % 515.3,b4d v Variable Manager...

Go to the menu

Variable Grous Confiauration.. Communication -> Terminal and
Terminal and Owner ECU(s) Configuration... Owner ECU ( S) Conﬁgur ation...
Port Configuration...
Protocols >
';””_““ : Only three steps until we're ready!
ptions
Protocols to be supported in the Projekt on the available ports 1 . SeleCt the J 1 939 prOtOCO| On CAN 1
11939 running on CAN 1 w Add and CliCk Add
CAMNFreestyle running on CAM 1

CAMFreestyle running on CAM 2

S T T Winllni DE|Ete

= I [] L[,
11939 running on CAN 1
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4= 01939

6.2b CAN communication — Terminal and Owner ECU

Select protocol and configure Terminal and ECU(s)

J193% running on CAM 1

Terminal ECU Configuration for 11939 running on CAN1

= Properties

Name OPLS AS Eco
Description

Address Claim Static
Preferred Source Address 0x54

Terminal Name

Cwner ECU(s) network configuration for 11939 running on CAN1

ECU Mame: |/11939_ECU

Select ECL; | 11935_ECU

00-00-3C-00-15-60-00-00

[=| Properties

MName J1939 ECU
Description

Address Claim Static
Source Address Ox01

b
10 F =
i DU INalliG

29.01.2020

FF-FE-00-FF-FF-ECQ-00-00

S

Add

Delete

2. Choose the protocol in the drop-down-
list and configure the Preferred Source
Address as needed

3. Enter a name for an ECU and click Add

configure the Source Address from the ECU

Close the dialog
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6.3b CAN communication — Creating messages %MJ1939

File Edit Simulation Update View Communication Toeols Window Help Click the J1939 shortcut in the toolbar or go
BBE BB @ g Y ANEN ]S curentlanguace to the menu Communication -> Protocols ->

J1939 -> Configure Mappings...

Create a new receive mapping by
entering a name and clicking Add

Add New Mapping Object

Mame: | PGM_R1 Type: | Receive [ o Add
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A= J1939

6.3b CAN communication — Creating messages

ahad - In the Properties, change Receive From to
Configure properties of selected Mapping Object your ECU (e g . J 1 939_ECU)

Properties Events

=l General
D 7o

Name PR Enter OXFABC as PGN
Type Receive

Description

Mapping Variable Type Length

Delimiter H

Receive From J1939_ECU

Little Endian ||

Mapping Length (in Byte) 3

Object Status iﬁ

PGN Priority 4]

[=I Request Settings

Enable Reguest ]

Use Standard Regquest
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6.3b CAN communication — Creating messages — Receive gEJ 1939

Configure Mappings Objects

N —— | Gotothe tab Visual CAN Mapping, search
for the variable @ProjektCurrentPage and
Propeties Canfure apping] Woua CaVaopng drag & drop it into the mapping matrix to
Byte 1, Bit 1

Bit & Bit 7 Bit& Bit 5 Eit 4 Bit 3 Bit 2 Bit 1 Add M
SE 8 T (3 1 4 3 2 ;@Projeldcur g Delete Mo
Bte2 L 15 14 13 12 1 10 9 Available Variables Close the d ialog by clicki ng OK
Byted |, 23 22 21 20 19 18 17 %ar page
et (D s S = - mw“;m __| The message has the following parameters:
Byte 5 k11 k11 k¥ k' ki 34 k) ~ PGN - 0X18FABCO1

Conur Slcted Vori g DLC (message length) — 8 bytes

Byte ... Length IsCo... Cons... Group  Variable Mask Offsetl shift... Scale Offset2 Signed Forw...

Save and download the project to
the device and test it
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4= 01939

6.3b CAN communication — Creating messages — Receive e
O Message DLC Data _ | Use a program like PCANView and a CAN
%‘llamacnm 4 170000 00 E'ﬁa é‘ET—”’;}E“ dongle to test the CAN communication
18FABCOLh 4  2C 00 00 00 1 [£] Pages
= R rome Pace 23] The two messages switch the page
O - 5[5 Page {14 |
= =

23 decinhexis 17
44 dec in hex is 2C
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6.3b CAN communication — Creating messages — Transmit

Add Mew Mapping Object

Mame: |/PGN_T1

Type:

Properties  Configure Mapping  Visual CAM Mapping

Configure properties of selected Mapping Object

Transmit

Add

Name PGM_T1
T Transmit
Dezcription
Mapping Variable Type Length
Transmit To J1938 ECU
TCTte Coaran =1
Mapping Length (in Byte) 3
Ohbisct Statys Lrtve
PGHN Ox0FABD
PGM Priority [
[=I Reguest Settings

[

Enable Reguest

Reguezt Meszage
|=| Receive Settings

0x%00 Data Bytes ( 0-0-0-0-0-0-0-0 )

[=ITransmit Settings
—Llse a5 WWrite Beques [
Send Value On Any Variable Change
glect Variable( = Mane
Tranzsmission Period (in ms) 0

29.01.2020

4= 01939

Go to the mapping dialog again
Create a Transmit mapping
Set the PGN to 0xFABD, Transmit To to

your ECU, Send Value On to Any Variable
Change
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6.3b CAN communication — Creating messages — Transmit %m‘”g:;g

Configure Ma@ngs _Dbiects In the tab Visual CAN Mapping add the
Select Mapping Object: [PGI_T1 variables push_button, switch and
@DispBacklightintensity

Properties  Configure Mapping  Visual CAN Mapping

Bit 8 Bit 7 Bit & Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Close the d|a|og
LB |B 7 6 5 4 3 2 ﬂi%hmﬂn
Bep [Push-buton Save and download the project to

16 MSB 15 14 13 12 11 10 9 . .

— the device and test it
Byte 3 switc
23 22 2 20 19 18 17 LSB

FaEe m:{;.g 31 30 29 28 77 26 25
Byte 5 mn:::ﬁﬁm k“u:.g 38 37 36 35 34 JJDE?;BEH
Bie 6 g a7 45 45 44 43 42 41 v

Variables are organized in groups
All user-created variables go into the group “Common” by default
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4= 01939

INTERNATIONAL..

6.3b CAN communication — Creating messages — Transmit

Mesage | DI | Daw Press the buttons or change the
18FABDSd h 5 00 00 01 00 4C

backlight intensity
-> every value change triggers the message

Receive O
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6.4b CAN communication — Recap %}”939

We have learned how to:
- configure the basic CAN settings for J1939
- configure the OPUS device and ECU settings

- create CAN mappings for receive and transmit PGN messages
- put variables on the CAN bus

Continue with chapter 6
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6.1c CAN communication — Basic settings — CAN port CANFreestyle

File Edit Simulation Update Yiew Communication Tools Window Help

E B % retini] v Variable Manager...

Specify the configuration parameters of selected part:

[=I Properties

Variable Group Configuration...
Terminal and Owner ECU(s) Configuration...
Port Configuration...
Protocols ]
Import ]
Options ]
E Port Configuration
Port Configuration
Select Port: CAM:1 L

Bus Speed 250 kbps

0K

Cancel

29012020

Go to the menu

Communication -> Port Configuration...
and set the bus speed of the CAN port you
want to use

Close the dialog
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6.2¢c CAN communication — Terminal and Owner ECU CAN Freestyle

File Edit Simulation Update View Communication Tools Window Help

[i- B % 515.3,b4d v Variable Manager...

Go to the menu

Variable Grous Confiauration.. Communication -> Terminal and
Terminal and Owner ECU(s) Configuration... Owner ECU(S) Conﬁguration...
Port Configuration...

Protocols > Only three steps until we'’re ready!
Import >

Options 3’

1. Select the CANFreestyle protocol on

Protocols to be supported in the Projekt on the available ports

| CANFresctyls running an CAN 1 > Add CAN 1 and C“Ck Add
AT T T T T e
(CAMopen running on CAN 2 Delete
11939 running on CAM 2
29.01.2020
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6.2c CAN communication — Terminal and Owner ECU CAN Freestyle

CAMNFreestyle running on CAM 1

In the terminal configuration there are no
Terminal ECL Configuration for CAMFreestyle running on CAN1 Settlngs necessary
= Properties
MName QPUS Ag Eco
Description

Cwner ECU(s) netwaork configuration for CANFreestyle running on CAMN1

Enter a name for an ECU and click Add
ECU Mame: | |CAM_Freestyle_ECL| Add
Select Ecy; | CAN_Freestyle_ECU v| | Dekete The ECU doesn'’t need any additional
~IProperties configuration
D T2
Hame CAM_Freestyle_ECU
29.01.2020

Close the dialog
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6.3c CAN communication — Creating messages CANFreestyle
File Edit Simulation Update View Communication Toeols Window Help Click the CANFreester shortcut in the
E B % @ i CHNM 'EE" F.E." Iy Current Language toolbar or go to the menu

Communication -> Protocols ->
CANFreestyle -> Configure Mappings...

Add New Mapping Object

Mame: | Message R1 Type: | Receive e || Add |

Create a new receive mapping by
entering a name, choosing Receive
and clicking Add
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6.3c CAN communication — Creating messages — Receive CANFreestyle

Properties |Configure Mapping Visusl CAN Mapping In the properties, enter the CAN D 0x123

Configure properties of selected Mapping Object

Properties Events

=l General
D 73
Name Message_R1
T Receive
Description
Receive From CAM_Freestyle_ECL
Little Endian
Mapping Length (in Byte) 3
Object Status Active
CAN ID Type m
CAN ID{0x) 0x123
CAN ID Mazk u it ID 1 (Dx7fF)
[=I Request Settings
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6.3c CAN communication — Creating messages — Receive

Configure Mappings Objects

Select Mapping Object: Message_R1

Properties  Configure Mapping

Visuz

Bit&

Bit 7

Bit 1

Byte 1

K@ProjektCur 2

1L56

Byte 2

15

13

11

Byte 3

21

19

Byte 4

131

Byte 5

29.01.2020

kv

Add

Delete

Delete Vali

Available Variables

CANFreestyle

Go to the tab Visual CAN Mapping, search
for the variable @ProjektCurrentPage and
drag & drop it into the mapping matrix to
Byte 1, Bit 1

Close the dialog by clicking OK
The message has the following parameters:

CAN-ID - 0x123
DLC (message length) — 8 bytes

Save and download the project to
the device and test it
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6.3c CAN communication — Creating messages — Receive CANFreestyle

Message DLC Data
123h 8 17 00 00 00 00 00 00 00
123h 8 2C 0000 0000000000

Transmit 0O

EIE Demo_project
ErEl Pages (2)

ﬂ- Home Page

[23]

E Fage ]Iﬂ

29.01.2020

Use a program like PCANView and a CAN
dongle to test the CAN communication

The two messages switch the page.

23 decinhexis 17
44 dec in hex is 2C
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6.3c CAN communication — Creating messages — Transmit CANFreestyle

et Go to the mapping dialog again
Mame: | Message T1 Type: | |Transmit I Add
Create a Transmit mapping
Properties  Configure Mapping  Visual CAM Mapping
Configure properties of selected Mapping Object \
ElGeneral Set the CAN ID for the mapping to 0x124
Mame Message_T1
T Transmit
Deszcription
Transmit To CAN_Freestyle_ECU
Little Endian
\fapping Length (in Byte) . When should the message be sent?
Object Status Active
CAN ID Type 11 Bit
CAN D) 0x124 H
ST o T Set Send Value On to Any Variable Change
ERSe 5 and/or set a Transmission Period
nable Regues
Reguest Message 000 Data Bytes [ 0-0-0-0-0-0-0-0 1
[=I Receive Settings
=/ Transmit Settings
_Lise as Vrite Bequest L
Send Value On Any Variable Change
, .L'!'rills:‘n:l\issinn F';E:riu-d (in ms) 'film-IIE

I.ZUZU 121
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6.3c CAN communication — Creating messages — Transmit CANFreestyle

Add New Mapping Object

Go to the mapping dialog again

Mame: ||Message T1 Type: | Transmit E e Add

Create a Transmit mapping

Configure Mappings Objects

Select Mapping Object: | Message T1 Set the CAN ID for the mapping to 0x124
Properties Configure Mapping  Visual CAN Mapping |n the tab VISU&/ CAN Mapplng add the
Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Variables pUSh—bUtton’ SWitCh and
e 1 |B [ [ [ I [ [ push_button | @DispBacklightintensity

Close the dialog

Save and download the project to
the device and test it
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6.3¢c CAN communication — Creating messages — Transmit CANFreestyle

Mesage | DI | Daw Press the buttons or change the
18FABDSd h 5 00 00 01 00 4C

backlight intensity
-> every value change triggers the message

Receive O
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6.4c CAN communication — Recap CANFreestyle

We have learned how to:

- configure the basic CAN settings for CAN Freestyle

- configure the OPUS device and ECU settings

- create CAN mappings for receive and transmit CAN messages
- put variables on the CAN bus
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Agenda

1. Introduction

2. Installation of the Projektor Tool
3. Updating your device

4.  Getting to know the Projektor Tool
5. First project

6. CAN communication

/. Extended agenda

8. FAQ
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/. Extended agenda

1.  Power management
2. Visibility

3. JavaScript

4. Alarms

5. Language dependency

6. Variable Logging
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29.01.2020

7.1. Extended agenda — Power management

OPUS devices work just like computers,
they need to be shut down properly before
being disconnected from power.

Disconnecting clamp 30 while the device is
running can damage files and even the
filesystem.

It can also result in longer startup times,
because the filesystem has to run
something like checkdisk, which takes time
and slows the device down.

Always take measures so that the device
can be shut down properly.
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7.1. Extended agenda — Power management

mA @13.5V
A3 A6 A6G2 A8
On 430 900 1000 1600
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7.1. Extended agenda — Power management
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7.1. Extended agenda — Power management

PClient, JavaScripts, CAN are working

on/off on/off

[1/./ Display function [1/%/7 Multicolor LED
[1/./ Display backlight [1/./" Beeper [ Speaker
[1/.1 Key backlight [1/./1 Touchscreen

[1/.1 Key function /" | Console (RS232)
[1/./1 Encoder function [ 1/ Video processing
[ 1/ Outputs [1/./7 Camera output

(@PWR_LowPower )
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7.1. Extended agenda — Power management

mA @13.5V
A3 A6
On 430 900

Low Power* 160 200

*With minimal configuration
29.01.2020

A6G2
1000
200

A8
1600
300

PClient, JavaScripts, CAN are working

L1/
L1/
L1/
L1/
L1/
L1/

Display function
Display backlight
Key backlight
Key function
Encoder function
Outputs
(@PWR_LowPower

L1/
L1/
L1/

Multicolor LED
Beeper / Speaker
Touchscreen

/A4 Console (RS232)

L1/
L1/

Video processing
Camera output

)
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7.1. Extended agenda — Power management

@ 0 — 2332800 seconds
(@PWR_TimeToSleepMode)
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7.1. Extended agenda — Power management
(@PWR_TimeToSleepMode)
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7.1. Extended agenda — Power management
(@PWR_TimeToSleepMode)

Nothing is working, no functionality!
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7.1. Extended agenda — Power management
(@PWR_TimeToSleepMode)

mA@13.5V
A3 A6 A6G2 A8 Nothing is working, no functionality!
On 430 900 1000 1600
Low Power 160 200 200 300
Sleep <90 <100 <100 <200
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7.1. Extended agenda — Power management
(@PWR_TimeToSleepMode)

@ 0 — 2332800 seconds
(@PWR_TimeToPowerOff)
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7.1. Extended agenda — Power management
(@PWR_TimeToSleepMode)  (@PWR_TimeToPowerOff)
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7.1. Extended agenda — Power management

(@PWR_TimeToSleepMode)  (@PWR_TimeToPowerOff)

On
Low Power

Sleep
Off

29.01.2020
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7.1. Extended agenda — Power management
(@PWR_TimeToSleepMode)  (@PWR_TimeToPowerOff)
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7.1. Extended agenda — Power management
(@PWR_TimeToSleepMode)  (@PWR_TimeToPowerOff)
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7.1. Extended agenda — Power management
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7.1. Extended agenda — Power management
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7.1. Extended agenda — Power management

Power

CL
15

CL

15
On

@PWR_CurrentPowerMode = 1

@PWR_CurrentPowerMode =0 l On
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7.1. Extended agenda — Power management

Power

CL
15

CL

15
On

@PWR_CurrentPowerMode = 1

@PWR_CurrentPowerMode =0 l On

Shut down: @PWR_CurrentPowerMode = 0x4A17
Reboot:  @PWR_CurrentPowerMode = 0xb007
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/. Extended agenda

1.  Power management
2. Visibility

3. JavaScript

4. Alarms

5. Language dependency

6. Variable Logging
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7.2. Extended agenda — Visibility
" " . " " . " !

You can use visibility to make any object(s)
invisible / visible as you need
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7.2. Extended agenda — Visibility
(Be L

You can use visibility to make any object(s)
invisible / visible as you need
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7.2. Extended agenda — Visibility
" (]

You can use visibility to make any object(s)
invisible / visible as you need
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7.2. Extended agenda — Visibility

You can use visibility to make any object(s)
invisible / visible as you need
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/.2. Extended agenda - Visibility
(B L[Bs L]

There are 2 ways now to make objects
visible / invisible

The first is described on the next slide.
The second in the next 10 slides — you decide.
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7.2. Extended agenda - Visibility
Er-' Rocker Switch Horizontal 1 [76]

Parent: Frame 1 [64]

Use any variable as a visibility variable

Yariable Reference
Add as Visibility Variable

Drag & drop the variable on the object and
choose Add as Visibility Variable

wroject = | Output - Infc mation |

%ar [+]Hide pre-defined variables Varlable == 0 -> ObJeCt InVISIble
Variable != 0 -> object visible

Length (Bits)

Visibility_Variable

Visibility_Variable == Visibility _Variable I= 0

{ } Continue with next chapter
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/.2. Extended agenda - Visibility
(B [P Y

You can use visibility to make any object(s)
invisible / visible as you need

There are 64 visibility variables,
@Visibility00 to @Visibility63

Each one of them has 16 bits.
You can use each bit of every variable to

switch the visibility of one or several
objects

That's 1024 separate visibility switches
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/.2. Extended agenda — Visibility — Setup

File Edit Simulation Update View Communication Too

In the project properties, go to the tab
Visibility

Projects 2

New Project...
- [Emﬂ_pr s_—d a |
Iz—| Pages ( Froperies

=] Hom Close r

DataMask

= Open Project... Ctrl+0
Open Recent Project
Close Project (Demo_project_1)
Project Properties (Demo_project_1)
Lonvert Hroject

#® Demo_project_1

Categories You can enable a visibility variable by giving
* General I_nde.‘x: _ﬂ-.%:_js:igned Mame "-;"ifitui_liir:.-' Group Mame |t an mternal ASSIgned Name
0 test test_00

1

.

* | anguages
Units

Line Aftributes 5
Visibility & ; . .
VariabIe Logging Click on Modify bit names

Input Character Attribute Modify bit names

Cancel

L A
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.2. Extended agenda — Visibility — Setup

#® Modify Bit Names v Press the button Modify bit names to give
Select a Visibiliy Group: (NN specific names to the single bits of that
T variable.

Assign names to bits in selected group :

Bit Visibility Bit Name
0(LSB) Bit0 These names are only for you so you can

k connect the objects and the bits easily
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[.2. Extended agenda — Visibility — Configuring the objects

Uiy To use visibility for any object, check the

Visibility Bit Value not set property Visibility and choose a visibility bit
in the dialog for Visibility Bit

r@ Visibility Bit ﬁ

Choose Visibility Bit to be associated with the DDO. |f a blt |S Set tO 1 y the ObJeCt |S VlSlble, |f |t |S
Select Visibility Word: |[test_00 Set to 0’ the ObJeCt IS InVISIble

Select Visibility Bit: Bit0

To set the visibility for those objects, just
change the value of the corresponding
@ Visibilityxy variable accordingly

Visibility
Visibility

Wisibility Bit test 00:Bit0
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/.2. Extended agenda — Visibility — Using the variables

Example: Three objects with bits 0, 1 and 2 of the visibility variable To use visibility for any object, check the
@Visibility value ~ Visibility of tractor Tractor 1 (Bit 0) property Visibility and choose a visibility bit
(decimal) 1 2 3 in the dialog for Visibility Bit
0 .
1 oo - If a bit is set to 1, the object is visible, if it is
2 .S - set to 0, the object is invisible.
3 /- Tractor 2 (Bit 1)
4 - -/
5 v 4 To set the visibility for those objects, just
6 - L/ change the value of the corresponding
7 v v / @ Visibilityxy variable accordingly
8 -0 T Tractor 3 (Bit 2
y Bit 2) -> Start by using only Bit0 and use different
15 v v / LE variables. This makes switching easy. With
: several bits used, bit operations are needed
65535 v v / to switch correctly
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/.2. Extended agenda — Visibility — Using the variables

Example: Six tractors with the following visibilities

&

Bit 0 Bit 1 Bit 2 Bit 3

v

29.01.2020

Bit 0, 2 and 5 are set to 1 initially
-> Which value does the visibility variable
have?
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/.2. Extended agenda — Visibility — Using the variables

Example: Six tractors with the following visibilities

v

&

Bit 0 Bit 1 Bit 2 Bit 3

29.01.2020

Bit 4

P

Bit 5

Bit 0, 2 and 5 are set to 1 initially
-> Which value does the visibility variable
have?

37 (in binary 100101)
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/.2. Extended agenda — Visibility — Using the variables

Example: Six tractors with the following visibilities Bit 0, 2 and 5 are set to 1 initially
-> Which value does the visibility variable

| 37 (in binary 100101)

Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5

-> Which value must the variable have if |
- ' ' ' want to make it look like this?
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/.2. Extended agenda — Visibility — Using the variables

Example: Six tractors with the following visibilities Bit 0, 2 and 5 are set to 1 initially
-> Which value does the visibility variable

37 (in binary 100101)

Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5

-> Which value must the variable have if |
- - - ‘ want to make it look like this?

51 (in binary 110011)

-> What does the JavaScript code look like
to make this change?
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/.2. Extended agenda — Visibility — Using the variables

Example: Six tractors with the following visibilities Bit 0, 2 and 5 are set to 1 initially
-> Which value does the visibility variable

37 (in binary 100101)

Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5

-> Which value must the variable have if |
- - - ‘ want to make it look like this?

51 (in binary 110011)

vlis = vi1is | 2;

vlis = v1s & ~ 4; -> What does the JavaScript code look like
. . to make this change?

vis = vis | 16;

-> Stick with only Bit 0 in the beginning
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/. Extended agenda

1.  Power management
2. Visibility

3. JavaScript

4. Alarms

5. Language dependency

6. Variable Logging
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7.3. Extended agenda — JavaScript — Why?
Why JavaScripts?

- value calculations (that extend the scaling operations)
- combination of several functions in one event
- change object properties

- logic programming
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7.3. Extended agenda — JavaScript — Events

Events that can trigger JavaScripts
- Project initialization

- Button / soft key actions

- Variable value changes

- cyclic execution (OnProjektRepeat / OnPageRepeat)
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7.3. Extended agenda — JavaScript — Variables

PClient Variables JavaScript
getVariableValue

setVariableValue

Properties

getProperty

setProperty
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7.3. Extended agenda — JavaScript — Infos and tips

JavaScripts offer many possibilities, but:
» JavaScripts don‘t work in real-time (max. every 100 ms)
* Every JavaScript uses resources -> As few scripts as possible, as short as possible

« Put the right code to the right event (if you want to react on a variable value change, don’t use a cyclic script, use the
event OnValueChangeByOwner)

* Don’'t combine commands (not setVariableValue(“test”,(getVariableValue(“test’)+1);)
* Variables from the Hardware Daemon are not refreshed instantly!

-> setVariableValue(“@DispBacklightIntensity”’,new_value); and then getVariableValue(“@DispBacklightintensity”); in the
same script will return the old value!
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7.3. Extended agenda — JavaScript — More infos and tips

* There is no “time” and no “waiting” within one JavaScript! Everything will be executed instantly
for (var x = 0; x == 100; x++)

{

}
will set the PClient variable “test” not to 0, then 1, then 2..., but only directly to 100.

setVariableValue (“test”,x);

Check out our examples to get some ideas

For a detailed syntax description:
Our HTML help for functions specific to our device, and hitp://www.w3schools.com/|s/ for general syntax
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7.3. Extended agenda — JavaScript - First program

We want to create the following functionality:

Use the two buttons and create “plus 5” and “minus 5" functionality for the display backlight
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7.3. Extended agenda — JavaScript — Example 1

We want to create the following functionality:

When Digital Input 1 is active, the LED shall glow green, when it is inactive it shall not glow at all
When the Digital Input 1 is active for the first time, the project should jump from the Homepage to Page 1
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7.3. Extended agenda — JavaScript — Example 1

We want to create the following functionality:
When Digital Input 1 is active, the LED shall glow green, when it is inactive it shall not glow at all
Some tips:

- Use the event OnValueChangeByOwner of the variable @Digitallnput01

- Use the getVariableValue and setVariableValue functions to read and write the PClient variables
- The LED is controlled by the variable @LED_Multicolor

- You only need one script for this example

- Green is 0x00FF00

- If statements need to be put in brackets -> if (<statement>)

Solution: check the project Example_JavaScript_Lesson_1
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7.3. Extended agenda — JavaScript — Example 2

We want to extend the functionality of the first example:

When Digital Input 1 is active, the LED shall glow green.

When Digital Input 2 is active, it shall glow red.

When both are active, it shall glow yellow.

When the Digital Input 1 is active for the first time, the project should jump from the Homepage to Page 1

The list object with the traffic light shall switch according to the LED color
(D1 -> green light, DI2 -> red light, DI1 + 2 -> yellow light).

If no input is connected, the list object shall be made invisible with the use of visibility. This should also be the
initial state when the project starts
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7.3. Extended agenda — JavaScript — Example 2

When Digital Input 1 is active, the LED shall glow green.

When Digital Input 2 is active, it shall glow red.

When both are active, it shall glow yellow.

When the DI1 is active for the first time, the project should jump from the Homepage to Page 1

The list object with the traffic light shall switch according to the LED color

(D1 -> green light, DI2 -> red light, DI1 + 2 -> yellow light).

If no input is connected, the list object shall be made invisible with the use of visibility. This should also be the
initial state when the project starts

Hints:

- you have two events to use now, but try using still only one script

- check if you have considered all possible cases

- the initial setup at project start can be programmed with the event OnProjektInit
- remember to set up the visibility variable before using it in the project properties
- Red is 0xFF0000, Green is 0x00FF00 and Yellow is OxFFFFO0

Solution: check the project Example_JavaScript_Lesson_2
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/. Extended agenda

1.  Power management
2. Visibility

3. JavaScript

4. Alarms

5. Language dependency

6. Variable Logging
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7.4. Extended agenda — Alarms — Alarm templates

S T File Edit Simulation Update View Communication Too
FProjects 2

MNew Project...

&= Demﬂ_prq“-‘ a
'Z] Pages/( Properties

|:| Hom Cl

| DataMask

= Open Project...
Cpen Recent Project
Close Project (Demo_project_1)
Froject Properiies (Demo_project_1) h
onvert Froject (27

Alarm types

Priority  Alarm Type Timeout

Frame

Height Soundp

Emergency e738c
Med f73dd

Low cif298

Warning

Warning

Infarmational Frame Informational

29.01.2020

Alarms are pages or smaller popup frames
that can be opened and closed by setting a
single variable.

First the alarm templates can be configured
in the project properties

Type Page means a full screen alarm, with
Frame you can set size and position of the
alarm popup in the X, Y, Width and Height
column
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7.4. Extended agenda — Alarms — Alarm templates

Alarm types

The Behaviour determines how the alarm
can be closed:

Priority  Alarm ype X Y Width Height Soundp
1 Emergency ! B - 0 0 480 272 e¥39c
430 272 fi3dd

480 272 7298 Emergency.
Warning ame 0 Warning 0 a0 36 300 - by Setting the alarm Variab|e

Informational Frame 0 Informational 0 a0 36 300

Warning.
- by setting the alarm variable
- by pressing the Escape key

Informational.

- by setting the alarm variable
- by pressing the Escape key
- automatically after a timeout
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7.4. Extended agenda — Alarms — A new alarm

.Ll Alarms (0} - . .
2 Communi Paste B Please enter unique Alarm number To create an alarm, right click on Alarms (x)

2. VitualKe!  New Alarm Type N and select New Alarm Type and then the
Vied alarm template of your choice

Low Used Alarm Numb...

Warning
Informational

In the dialog enter a unique alarm number.
This will be used to open/close the alarm.

The actual alarm page can be configured
just as a normal project page with all the
objects.

The blue area is the alarm area, the white
area will be transparent, i.e. you see the
page below it

— : e ——
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7.4. Extended agenda — Alarms — Alarm variable

To show the alarm with the number 12,
set the variable
@AlarmShow to 0x800C (or 32780 decimal)

Event Actions

Mo Action
Select Action Set Value TO remove the alarm Wlth the number 12,
Cptions Properties Set the Variable
Wariable @AlarmsShow @AlarmShOW tO OXOOOC (OI’ 12 deCimal)

Walue 0x800C

-> To set an alarm, set the variable to
vent Actions 0x8000 || alarm number (in hexadecimal)
Mo Action
SelectAcion  [EE{Vaine -> To remove an alarm, set the variable to
just the alarm number (in hexadecimal)

Options Properties

“ariable EAlarmshow

Value 0xC
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7.4. Extended agenda — Alarms — Setting the alarm

- 5Script Content:
var value = getVarisbleValue ("mph™);
if (value > 100)

setVariableValue ["EAlarm3hon',

getVarisbleValues ["AAlarmShonw™,

Ox800cC;

Q=i

29.01.2020

Alarms can be set

- over CAN (put the variable @AlarmShow
into a mapping)

- over JavaScript (by setting the variable)
- with a button / soft key action (Set Value)

- with any other event
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7.4. Extended agenda — Alarms — Alarm priorities

P Alarm types also have a priority
Priority Alarm ype X Y Width Height Soundp
1 Emergency 0 M - 0 0 430 272 er3ac
430 272 f73dd
480 272 cf298
Warning ame i Warning i a0 36 300

Informational Frame 0 Informational 0 a0 36 300

This determines which alarm is shown on
Low top when more than 1 are active

Med
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7.4. Extended agenda — Alarms — Alarm priorities

For alarms with the same priority the
behavior can be set to LIFO (last in — first
out) or FIFO (first in — first out)

Clueue Organisation:

Warn 1 —~ \Warn 2 —~ Warn 3

FIFO LIFO
Warn 3 Warn 1
Warn 2 Warn 2
Warn 1 Warn 3
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/. Extended agenda

1.  Power management
2. Visibility

3. JavaScript

4. Alarms

5. Language dependency

6. Variable Logging
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7.5. Extended agenda — Language dependency — Setup

File Edit Simulation Update View Communication Too

Projects 2 You can add new languages in the project
0 Mew Project. . . .
i [Emﬂ_pr .:- - - Open Project... Ctrl+0) propertles In the tab Languages

r

|E?| F'EIQE!Ei | Pro pe ries : Open Recent Project .
[£] Hom Close b Close Project (Demoa_project_1) Create a new language by writing a two

I Project Properfies (Demo_project 1) | letter code and a language name, then click
I:-I :ﬂt:ﬂ r'.'1 d :::l":: onver Froject LAY a d d

Create New Project Language
Two Letter Code Language Mame Description

The most important element for changing
the language in the project is the index

Project Languages

Index Twao Letter Code Language Mame Description
0 en english
1 de german

3 ru
4 es

Delete

Choose Default/Current Project Language

Default Language | english (en) Current Language english (en})
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7.5. Extended agenda — Language dependency — Objects

Dependency

To prepare objects for language
dependency, set their property Dependency
to Language

Dependency Language

Value Related

Nl "y
review Value -
Preview Value #® Preview Value - Depend... ﬁ

antFal.;r[lrluitljlt:I Default_Dejavu Serif For the Strlng flelds, the teXt (PreVIeW
Properties Value) can be changed manually for all the

english (en) String Field

S—— String Field languages. You can also change the

chinese (zh) String Field

russian (1) String Field alignment and the font file for each
language

spanish (es) String Field

29.01.2020 183



&2 TOPCON

7.5. Extended agenda — Language dependency — Import / export

File Edit Simulation Update View Communication Tools Window Help

() B  an cor N GenerseKeyFie You can export a table for each source -
Load License File target language pair into a csv file to
Select Projekt Language to export the C... Default Password .
translate everything at once

_ L Reinstall Components »>
—ource Language T -
english (en) Export &t |mport Export Language CSV

Plugins

TargetLanguage ||german (de) Opions Go to Tools -> Import Export Language CSV

1%

Select Delimiter
Export target Language text Sele.Ct d .SOUrce and d target |anguage and
the file will be created.

e Path:

\ rsicstiDesktopitest.csv Browse

S I . Once the translation is done, import the
8 tr|r|:|F|»-I* -1- Fr»wfjmﬂ -Jn m o _ - trln: F|~|* l»'rrrunT»'T f||e baCk |nt0 the PrOJektor TOOl
You can preview the changes, then click on

Import to import the texts.

Target Language german
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7.5. Extended agenda — Language dependency — Changing the language

Current Language endglish (en)

Variable View - Demo_project_1 2
Enum

Var GroupMName Mame

Language /Unit Settings  @SettingsLanguageEnum

Var

29.01.2020

For a preview you can change the language
in the toolbar in the Projektor Tool

To change the language on the device, set
the variable @SettingsLanguageEnum to
the index number of the desired language
The current language can be set

- over CAN (put the variable
@SettingsLanguageEnum into a mapping)
- over JavaScript (by setting the variable)

- with a button / soft key action (Set Value)

- with any other event
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/. Extended agenda

1.  Power management
2. Visibility

3. JavaScript

4. Alarms

5. Language dependency

6. Variable Logging
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/.6. Extended agenda — Variable logging

S T File Edit Simulation Update View Communication Too
FProjects 2

New Project...
(1] DE'mﬂ_prﬂ!L—s a
=] Pages.( Properties
|:| Hom Close ._‘

| DataMask

Cpen Project. . Cirl+0
Open Recent Project

Close Project (Demo_project_1)

Project Properties (Demo_project_1) N
Lonvern Project g

SelectVariables  General Options  File Settings

Fixed Time Based Logaing

Variables

Available Variables
B Communication

Selected Variables
B Communication

Camera?
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You can log the values of any variable on
the file system of the device

Setup variable logging in the project
properties in the tab Variable Logging
In the first tab you can select any variable

that you want to log

To add a variable for logging, select it in the
list on the left and click Add>>
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/.6. Extended agenda — Variable logging

General Options  File Settings

ikt <YYYY>-<MM>=-<DD>_<hh=-<mm>=-<55>.<f
Delimiter Character

Fixed Time Based Logaging

Event Based Logging

Select Variables General Options |~ File Settings

Continuous Logging

Mew File at restart
Maximum File Size: 10040
Mumber Of Files:

Current Disk Space Usage:

29.01.2020

Event Based Logging

Show Log File Example

Define Log File Header

Reset Line Prefix To Default

Event Based Logging

(KiloByte) [min. 100kB - max. 10.000kB (10 MB]]

(4 - 50) [for "new file at restart” option]

(Kilobyte)

In the general options, select Event Based
Logging

In the file settings you can switch between
only one backup file (Continuous Logging)

or 4 to 50 backup files.
In both cases you have a ringbuffer

functionality
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/.6. Extended agenda — Variable logging

SelectVariables General Options  File Settings Event Based Logging

Event Based Logging
Define Timers: Timer 1: | 500 Timer2: 500 Timer 3: 500 (All in ms)

Log Variable Mame Log event name

Variable...  Variables LogLevel .. OnPagelnit OnPageBxit OnProjekt.. OnProjekt.. OnValueChange

Comman push_putt... 1
Commaon switch

Example: Three variables with set up log level 1,5and 9

Variables will be logged
Project log level 1 5 9

1
2,3
4
3}
6,7
8
9

SNSNSSNSNSNASNKS
AN NS

29.01.2020

In the last tab you can select, which
variable should be logged when.

The best event to choose is
OnValueChange

You can use the log level to set different
verbose levels

Set the variable @LogLevel in the project
to decide which variables should be logged.

To copy/move the log files on a USB stick,
set the variable @LogCopyAllNow to %2
(also see example project)
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/. Extended agenda — Recap

We have learned how to:

- use power management to save battery power
- use visibility to manage object visibility

- use JavaScripts and when

- much more
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Agenda

1. Introduction Thank you for your attention —
last call for questions!*

2. Installation of the Projektor Tool
3. Updating your device

4.  Getting to know the Projektor Tool
5. First project

6. CAN communication

/. Extended agenda

8. FAQ *but we're still there if you think of them

later (which you will)
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8. FAQ

Can | integrate the project into the PClient update?

Which variables can | change how?

How can | use the beeper?

How can | change the boot logo?

What can | do with the serial console

Why are the loading times of my project increasing over time?
How can | use the virtual keyboard?

NS O -

29.01.2020 192



&2 TOPCON

8.1 FAQ — Can | integrate the project into the PClient update?

Yes.

Save your project, then go to your project folder, there is a folder called \terminal_files.

Now open the application update file user.tar.gz with a program like 7zip. In it, browse to the folder
user.tar.gz\user.tar\pclient\projekte\default_prij\

Delete the folder \terminal_files in the user.tar.gz file and drag & drop your project folder into the file at the
above location.

Remember that you need to re-create the checksum file for the user.tar.gz
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8.2 FAQ — Which variables can | change how?

Any variable in the project that isn’t configured as read-only, both pre-defined and user created, can be changed

- by using the action Set Value

- through user input, by connecting the variable to an editable object
- over CAN

- within a JavaScript file
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8.3 FAQ — How can | use the beeper?

The beeper can be used with alarms and on touch / keypress events or with variables.
Please check the example project for beeper to see examples.
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8.4 FAQ — How can | change the boot logo?

Please read the
OPUS devices update manual for
step-by-step instructions
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8.5 FAQ — What can | do with the serial console?

df — list mounted devices (check if USB stick is mounted) Preinstalled BusyBox with lots of standard
top — executes a process manager (check if Pclient is running) Linux commands

dmesg — lists all diagnostic messages from the system

s -la — list files and folders in the current folder

cd — change directory

cp — copy a file (-rf to also copy folders)

mv — move a file (-rf to also move folders)

ifconfig — check Ethernet port configuration

reboot — performs a restart of the device

Jopt/etc/init.d/02_pclient start / stop / restart — starts, stops or
restarts the pclient

Please also check the document Console_Commands.pdf
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8.6 FAQ — Why are the loading times of my project increasing over time?

The file system (JFFS2) runs something like checkdisk sometimes to ensure all files are in good condition.
With an increasing amount of file operations (like installing a lot of new project versions) this will happen more
often, and especially at startup. This can slow down the loading process significantly.

The solution would be a clean reinstallation of the PCLient, as then the /opt partition will be deleted and created
freshly.
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8.7 FAQ — How can | use the virtual keyboard?

=@ EmptyProjektorProject_187
-] Pages (1)
=¥\ Alarms (0)

Right-click on Virtual Keyboards in the
€% Commupicaiion project tree, choose Layered for text,
B [ ETEEEEE Numeric for numbers

EVGNad  Layered Keyboard
Layered Portrait Keyboa

In the object properties, activate Set As
Input, then choose Virtual Keyboard as
Inplace Editor

Mumeric Keyboard

Numeric Field 1 [33] - Properties String Field 1 [34] - Properties & |
Froperties Events Properties Events . . . .
[=lInput Configuration Set As Input v NOW When the ObJeCt |S edlted, the Vlrtual
Set As Input v Connect To Encoder r H
Connect To Encoder r Input Character Attribute None keyboa rd Wi ” pop u p
Encoder Movement Linear =value Related Encoder
Walue Change Factor 1000 Preview Value Virtual Keyboard
Enabled ~

".Fir‘tual Keyboard

29.01.2020 199



&2 TOPCON

That's it!

If you're still reading, you are cordially invited to read on in the OPUS Projektor manual.
It contains a tutorial, an F.A.Q. and information about almost everything.

You can access the help by pressing F1 or going to the menu Help -> Help
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