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1. Default information for GL-9981

# Network

-1P: 192.168.100.72
- Subnetmask: 255.255.255.0
- router: 192.168.100.1

# login credentials

- username: crevis
- Password: user

- root Password: cvuser
2. programming configuration diagram

- Internal process creates shared memory

Bus 5can process ﬂr_ Bus Information

Internal process Shared memory

- Internal processes and user programs share shared memory using semaphores.

Shared
Bus Scan process - Bus Information
Using
Semaphore
Internal process Shared memory

Running in the background.

llCaution

Linux Process

-
Using
Semaphore

CoDeSys Process

User programming

Available to users.

# If any user program is executed earlier than Bus Scan Process, it will not operate normally

- Bus Scan Process (pibus.service) is automatically executed using SYSTEMD.

- File location of pibus.service: /lib/systemd/system/pibus.service

- Location of actual executable file: /home/crevis/pibus/M_PibusScan

- Only one of the Linux Process or CoDeSys process should be running. (Cannot run concurrently)
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3. How to use Linux Version (GL-9981-L)

# GL-9981 boot and check the 10S LED

- Turn on the power of GL-9981 to boot.

- After booting is complete, the 'BUS Scan process' program is automatically executed.
- When the |0 scan is completed and the I10S LED turns green normally,

You can write and use a user program to control 10.

# It provides a method to control 10 in the form of a C language example
- The location of the file : /home/crevis/GL-9981-example_rev100

= PibusloTest.c
=| PibusloTest.h
= PibusStructh

- PibusloTest.c : Example program that can control 10.
- Pibuslotest.h : Definition of pointers and global variables used for 10 control.

- PibusStruct.h : Definition of structure used in internal bus.

# Description of functions used in PibusloTest.c example

Initialize the internal bus
void pibuslnit(void) Initialize the semaphore to use.
Initialize shared memory.

Read values from input image
int Read_Inputimage(ul6 Addr, u8* pBuffer, ul6 Len) addr - starting address / pBuffer - use buffer / Len - length
Return(-1) - Abnormal Addr and Len values.

Read values from output image
int Read_Outputimage(ul6 Addr, u8* pBuffer, ul6 Len) addr - starting address / pBuffer - use buffer / Len - length
Return(-1) - Abnormal Addr and Len values.

Write values from output image
int Write_Outputimage(ul6 Addr, u8* pBuffer, ul6 Len) addr - starting address / pBuffer - use buffer / Len - length
Return(-1) - Abnormal Addr and Len values.

Read the value of the slot

i | | * pBuff
el el Sled U Stof; uf Pty slot - slot number / pBuffer - use buffer

Writes the value of the slot

id Wri | | * pBuff
el Wit S e i, U i) slot - slot number / pBuffer - use buffer

Read the parameters of the slot

H *
weie e It £ e, T el slot - slot number / pBuffer - use buffer

Write the parameters of the slot

H *
el SiEe 17T 3 ol e, I e slot - slot number / pBuffer - use buffer
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# Development Environment - Using the geany editor of Raspberry Pi
1. Connect a monitor, mouse, and keyboard to the Raspberry Pi.

2. When the power is turned on and booting is completed, click 'Programming - Geany Programmer’s Editor".

$ O =

{ } Programming > !@3 Geany Programmer's Editor

-EEI Intemet > Wﬁ Thonny Python IDE
",ﬁ Sound & Video »

? Graphics »

Qﬁ§ Accessories >

3. Click 'Build - Set Build Commands' to set the build.

PibusloTest.c - /home/crevis/GL-9981-example_rev100

File Edit Search View Document Project Build Tools Help

[ - E - 5L -TP L& x C.Omplée e
Build Fg
4 Symbols P PibusloTestc % it
Iy
w 7 Functions g%i -5 }
¢ Get_Prm [138] | 575 int main(wvoid) Make = s
¢ Read_Inputimag gig LA L& Make Custom Target Shift+Ctrl+F9
¢ Read_Outputimi TN _ _
= 218 int slotnum = Make Obiect chift+EE
P Read_slot [91] | 218 LDj Shift+F8
¢ Set_Prm [154] 220 //Initialize Neyt Errar
2 221 pibusInit(); '
¢ Write_Outputimi 555 Brex .
o2 Write_Slot [115] 223 printf( - ESe
224 .
¢Pfill_output_buffe 552 while(1) Execute
¢ main [215) 226
¢ pibusinit [45] | 227 /* [x] GT e .
Ll . printf( d] GT , slotnum, pna_datd->slot_info[

4. Add -Ipthread -Irt to the end.

Set Build Commands v oA X
o Label Command Working directory ~ Reset
C commands
1 Compile gee -Wall -¢ "%f" i
2. Build %e" "%f !
3, Lint cppcheck —lang '::-':‘. 1
Error regular expression: 4

5. If you open the example program and click the build icon, 'compilation finished successfully.' An executable file is

created with a message.

PibusloTest.c - fhome/crevis/GL-9981-example_rev100 - Geany

Jiew Document Project Build Tools Help @ PibusioTest
ER. S®l-v &

= PibusloTest.c 3

= =
PibusloTestc X k __.beW'OTeSt-h
215 int main(void) = PibusStructh
216
217 int x = 08;
218 int slotnum = 1;
219
220 //Initialize the internal bus
221 pibusInit();
227
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# Development environment - Remote access using vscode

1. Run after installing 'vscode' on the PC to be connected remotely.

2. Click the extension tab and install 'Remote - SSH'.

B7v) OlEG)

Remote - SSH
Open any folder on'tiemote machine using 55H ...

& Microsoft u &%

3

ho

Remote - SSH: Editing Configuration Files
Ed es
Microsoft

Remote X11 (SSH)

3. Click the remote icon at the bottom left of the screen.

4. Click 'Connect to Host'.

Remote-SSH: Connect to Host...
Remote-SSH: Open Configuration File...
Remote-SSH: Getting Started

5. Enter the IP to connect to. (The Raspberry Pi and PC to be connected must have the same IP band.)

6. After successful remote connection, open the folder to be edited.

71 PibusioTest.c X
EL B 27
PibusioTest.c
L-9981-EXAMPLE REV100 [SSH: 192.168.100.72] [3 BE5 U &

PibusloTest.c
PibusloTesth [%d] G ', slotnum, pna_data->s

PibusStruct.h

CREVIS
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# Execution of the PibusloTest.c example

- It can be compiled with the following command.

crevis@raspberrypi:~/GL-9981-example_rev100 $ gcc -o PibusloTest PibusloTest.c -Ipthread -Irt

- This is an example of reading and writing connected I0.

- When you run it, you will see the following screen.

[4] GT-3118

In: ff Of ff Of fd Of ff Of ff Of ff Of ff Of ff Of
Out:

Get Prm: ff aa 00 00 00 00 00 00 00 9a

[5] GT-4118

In:

Out: ff Of ff Of ff Of ff Of ff Of ff Of ff Of ff Of
Get Prm: 00 00 00 00
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4. How to use CoDeSys Version (GL-9981-C)

# GL-9981 boot and check the 10S LED & Check internal bus status

- Turn on the power of GL-9981 to boot.

- After booting is complete, the 'BUS Scan process' program is automatically executed.

- In Codesys, you can check that the internal bus status is RUN and write a user program to control I0.

# Install CoDeSys runtime

1. Open 'CODESYS' on the PC to be connected to the Raspberry. Click 'Tools - CODESYS Installer'.

Tools | Window Help

| @ CODESYS Installer... |

Library Repository...
Device Repository..

Wisual Element Repository
Wisualization Style Repository...

License Repository...
OPC UA Information Model Repository...
License Manager..

=il R e R

Device License Reader...

Customize...

Options...

Import and Export Options..

Scripting »
Edge Gateway »
Miscellaneous v

Update Edge Gateway

Update Raspberry Pi

2. After selecting Browse in the AddOns area of the CODESYS Installer window, search for 'raspberry'.

Select 'CODESYS Control for Raspberry PI' and press 'Install' with the desired version.

raspberry Q Install File Export Config Import Config
istalled Browse Updates
% CODESYS Control for Raspberry PI & CODESYS Control for Raspberry PI
Version: 45.0 - Install
Description This package contains the plugin,

Libraries, Devices and so on for
CODESYS Control for Raspberry PL.

3. In the next step, check 'l accept the license agrreement' and click 'Continue’.

| accept the license agreement(s) Continue Cancel

CREVIS
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4. Click 'OK" after terminating the running CODESYS.

When the installation is complete, the 'Tools - Update Raspberry Pi' menu appears.

¥ Package Installation

Please close the following applications before continuing:
- 'CODESYS.exe’

OK Cancel

5. Run Codesys again and click 'Tools - Update Raspberry Pi'.

Tools | Window Help

& CODESYS Installer...

Library Repository...
Device Repaository...

Visual Element Repository
Visualization Style Repository...

License Repository...
OPC UA Information Model Repository...

=il R aR

License Manager...

Device License Reader..

Customize...

Options...

Import and Export Options..

Scripting »
Edge Gateway ’

Miscellaneous »

Update Edge Gateway
| Update Raspberry Pi ! |

6. Enter the information of Login credentials and Select target.

(The Raspberry Piand PC to be connected must have the same IP band.)

(default)
- Username: crevis / Password: user

- IPAddress : 192.168.100.72

Raspberry Pi >~ 0 X |
4 Login credentials

Username |crevi5 |
Password |uu |

[] 55H login based on key

4 Select target

IPAddress 192.163.100.72 Scan

CREVIS
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7. Select the version of the installed CODESSYS Runtime Package and click 'Install'.

4 CODESYS Runtime Package
4,2.0.0 (ras

Wersion

| Install k | Remave

8. Select 'Multicore' and click 'OK'.

4 Runtime mode
Runtime version installed:  4.2.0.0

() standard

(@ Multicore Apply

9. If you click 'system Info', you can check the installation information in 'Package Info'.

A System

| System Info . Reboot Target

4 Package Info

Desired=Unknown/Install/Remove/Purge/Hold
| status=Mot/Inst/conf-files/unpacked/halfF-conf/Half-inst/trig-await/Trig-pend
|/ Err?=(none}/Reinst-required (Status,Err: uppercase=had)

||/ name version architecture Description
|+
i1 codesyscontrol 4.2.8.8 armhf

codesyscontrol based on SDK 3.5.17.18 , from Fri Aug 27 12:84:56 CEST 2821 [121], Release builld

CREVIS
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# CODESYS License Activation

1. Click "Tools - License Manager'.

Tools | Window Help

CODESYS Installer...

Library Repository...
Device Repository...

Visual Element Repository
Visualization Style Repository..

License Repository..

OPC UA Information Model Repository...
License Manager... *

Device License Reader...

il = BE @R ¢

Customize..,

Options...

Import and Export Options..

Scripting »
Edge Gateway »
Miscellaneous ,

Update Edge Gateway

Update Raspberry Pi

2. Select 'device' and click 'Next'.

License Manager - Select Target

Select Target
‘What kind of target do you like to manage?

O Workstation conesvs

® Device

Cancel < Bk

CREVIS
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3. Select 'Soft conrainer' and click 'Next'.

License Manager - Select Container

Select Container
Whatkind of container doyou liketo handle?
O Dongle g
@® Soft container :.l
| Cancel | | <Back | [ Mext> N

4. After selecting the scanned 'Raspberry Pi' click 'OK.

Select the Network Path to the Controller

=- ,‘ifg. Gateway-1 Device Name: " Add Gateway...
raspberrypi
El |raspben'y|:|'| Add Device...
Device Address:
0003.024E. 3048

Delete

Scan Network
Block driver:

LDF Wink

Encrypted Communication:
TLS supported

Number of channels:
4

Serial number:
10000000d 1dc0777

| oK N | Cancel

5. Enter your user name and password and click 'OK'.

Device User L

You are currently not authorized to perform this operation on the device. Please enter the name
p and password of an user account which has got the sufficient rights.

Device name |

Deviceaddress |0003.024E.3048

User name |crevis

Password |uu| ©
Operation: View

Object: "Device”

| QK N| Cancel |

CREVIS
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6. Click 'install licenses..."

Container | Softcontainer: ~

Products

Name

Company

Unit counter
License quantity
Usageperiod
Feature map
Activation time
Expiration time
Firm code
Product code

Description

Refresh

Blink

. The license forthe product exists on the selected license container.

m The license forthe product does not exist on the selected license container.

n The licensefor the product exists on the selected license container, but is invalid {e.g. expired).

Install Licenses... Additional Functions

Close

7. Select activate license and click 'Next'. Enter Ticket ID to complete the installation.

Install : i 67-1947521611.

Install : 67-1947521611. - ..

Install Licenses
‘What do youwant to do?

Install Licenses

Activate a license overthe internet

(®) Activate license

Use this option if this machine has internet access and the software vendor has supplied a
license activation ticket to you.

() Request license

If this machine does not have internet access, then you can create a context file of your
dongle, which can be activated over the internet on another machine. Then the resulting
license update file can be installed on this machine by means of "Install license”™.

(C) Install license
If you have received a license update file, then use this option to install it to your dongle.

Specify your ticket ID and select the license server. Both values have been provided to you
by the software vendor during the order process.

Ticket ID - - -

|Default (http:/flicense.codesys.com)

License server

Select Ticket from Repository

Cancel

Cancel < Back

CREVIS
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# Provides a way to control 10 with Codesys project example file

=2} PiBusExample
+-12) DataTypeDef
+-I2) Funtion
+-I2) global
+-|Z) MainProgram
+-2) Struct

- DataTypeDef : Datatype definition.

- Funtion : Functions to be used for IO control.

- global : Global variable.

- MainProgram : The main program to be actually driven.

- Struct : Definition of structure used in internal bus.

# Functions used for 10 control (Funtion folder)

- pibus_Control

Initialize semaphores and shared memory

Confirm that the internal bus status is run and proceed to the next step
VAR_INPUT - none

VAR_OUTPUT - execution result

pibuslnit

Read values from input image
Read_Inputlmage VAR_INPUT - Addr: starting address / pBuffer: use buffer / Len: length
VAR_OUTPUT - execution result

Read values from output image
Read_Outputimage VAR_INPUT - Addr: starting address / pBuffer: use buffer / Len: length
VAR_OUTPUT - execution result

Write values from output image
Write_Outputimage VAR_INPUT - Addr: starting address / pBuffer: use buffer / Len: length
VAR_OUTPUT - execution result

Read the value of the slot
Read_Slot VAR_INPUT - slot: slot number / pBuffer: use buffer
VAR_OUTPUT - execution result

Writes the value of the slot
Write_Slot VAR_INPUT - slot: slot number / pBuffer: use buffer
VAR_OUTPUT - execution result

Read the parameters of the slot
VAR_INPUT - slot: slot number / pBuffer: use buffer

Get_Prm VAR_OUTPUT - execution result

Write the parameters of the slot
Set_Prm VAR_INPUT - slot: slot number / pBuffer: use buffer
VAR_OUTPUT - execution result

- sem_Control

seminit Initialize the semaphore to use
VAR_OUTPUT - execution result

semEnter Using semaphore

semLeave Return semaphore
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- shm_Control
shminit Initialize shared memory
VAR_OUTPUT - execution result
shmRead X Read shared memory from handler to buffer
- VAR_OUTPUT - execution result
. The value stored in the buffer is written to the shared memory using a handler
shmWrite_X

VAR_OUTPUT - execution result

# function test example program (MainProgram folder)

- This is an example of manually selecting and executing the desired test type after initialization.

Device Application.pibus_function_test

Expression
@ init
@ test_sele
@ test_time
@ slot

+ @ io_rw_byte
@ addr
@ len

Value
255

0
0
0

ARRAY [0..255] OF us

0
0

(Refer to the 'Pibus_GL9981_Sample' project for the program)

1. If initialization proceeds normally, the init variable has a value of 255.
- It is possible to test only when initialization is performed normally.

2. If the desired test is write, the value to be written is stored in advance in the io_rw_byte buffer.

3. Also set the variable slot or len or addr to the desired value.
- slot: slot number / len: length / addr: starting address

4. Select the desired test with the test_selet variable.

5. When the test is executed, the test_time variable has a value of 1 to prevent repetition.

CREVIS
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