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1. Installation

This document describes how to use pbsSoftLogic for the Raspberry Pl and BeagleBone
Blackboard Core CPU Board.

pbsSoftLogic can use the following RPI-BBB resources :

- GPIOs

Watch Dog

Serial Ports

CAN IO Card with pbsCAN Protocols

Launch the Linux terminal and install the following software:

apt-get update
apt-get install openssh-server

edit /etc/ssh/sshd_config by nano utility and change PermitRootLogin to yes:
PermitRootLogin yes

Save the file and restart the RPI-BBB.

You can connect to the RPI-BBB using an SSH client software such as Putty and Filezilla.

If you want to use Email Publishing Driver, SQLServer connection by TDS and MQTT in
pbsSoftLogic, connect to RPI-BBB as root and install the following software, otherwise you do
not need to install them.

for Email Publishing Driver install following modules on the RPI-BBB:
apt-get install curl

apt-get install python3-pycurl

apt-get install libcurl4-openssl-dev

for SQLite Driver install following modules on the RPI-BBB:
apt-get install freetds-dev

apt-get install freetds-bin

for MQTT Driver install following modules on the RPI-BBB:
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apt-get install mosquitto-clients
apt-get install mosquitto-dev
apt-get install mosquitto
apt-get install libmosquitto-dev

Unzip the pbsSoftLogic_ RPI64.zip folder, which is the pbsSoftLogic runtime kernel for RPI 64
Bit, and transfer it to the controller as follows:

Mame Date modified Type Size
 etc 12/18/2024 10:54 AM File folder
__ home 12/18/2024 10:56 AM File folder
_ mnt 12/18/2024 10:54 AM File folder
L‘.T readme.txt 12/20/2023 12:06 PM TXT File 1KB

Transfer content of the home folder to home folder of RPI-BBB:. Use filezilla Client for
transferring to the controller.

When using filezilla, make sure the transfer type is set to binary, otherwise it will damage the
transferred files. It is on Auto by default.

Settings x

Select page: Default transfer type:!
=- Connection O Aute
) Ascl
L Active mode O Einary

Passive mode L e
Autornatic file type classification

LFTRP
SFTP i Treat the following filetypes as ASCI files:
\ Generic proxy ac If wou enter the wrang filetypes, those files
S Transfers arn I — may get corrupted when transferred,
I ETP: File Types asp fd
i File exists action bat Rermowe
= Interface c
i Passwards cfrr
--Themgs cgi
- Dateftime format canf

é----FiIesize format
b File lists
- Language
=~ File editing
Filetype associations
- Updates
- Logging
- Debug

B Treat files without extension as ASCI file
B Treat dotfiles as ASC files

Dotfiles are filenarmes starting with a dot, e.g. .htaccess

oK |

Cancel
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In the home folder, you can see the following folders:

Marme Date modified Type
__ gspdata 9/27/201910:41 PM File folder
_ iecdata 111172019 732 PM File folder
—_ openvpn 9/27/202110:15 AM File folder
—_ pbslX 12/18/2024 10:57 AM File folder
__ sqgldb 12/18/2024 10:54 AM File folder
— sqlsynclog 02772019 10:41 PM File folder
__ sglsynclog2 9/27/201910:41 PM File folder

The runtime core is the pbsLX folder. Other folders are for storing data if you are using some
drivers.

For an explanation of the pbsLX folder, refer to the pbsSoftLogic user guide.

pbssoftLogic runtime requires ramdisk to run. So please create a folder in /mnt named ramdisk.

~ | Remote site: | Smnt
~ sqldb
“* sglsynclog
.7 sqlsynclog2
ik
.7 lost+found
- media
=Wl it

L ramdisk
:T_ opt
:T_ proc

-

[ root

% run

i

.7 shin

-

Filename

-

-

ramdisk

Using filezilla, edit the /etc/fstab file on RPI-BBB and add the following line to it:

LABEL=writable [ ext4d defaults oo
tmpfs fmnt/ramdisk tmpfs rw, s1ze=10M 00
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This command will convert the /mnt/ramdisk folder as a real ramdisk in Linux.

In the unzipped pbsSoftLogic_ RPI164.zip folder, you can see the etc/init.d folder. Copy the
/etc/init.d/xpsle file to the same path on the RPI-BBB.

Connect to the controller by putty utility by root user and execute following command :
chmod +x /etc/init.d/xpsle

In -s /etc/init.d/xpsle /etc/rc5.d/S97xpsle

This command executes pbsSLKLX, which is the pbsSoftLogic runtime kernel, at boot time.

You can run pbsSoftLogic kernel by adding these lines to /etc/rc.local file :

19

Z0 cd fhomefphsLX
ik gsh =startup.zh
22 exit O

b

You can restart the RPI-BBB. The pbsSoftLogic runtime is now ready to use.
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2 — Programming

To use pbsSoftLogic IDE, please refer to pbsSoftLogic User Guide. In this section, we will explain
the local 10 for RPI-BBB.

In pbsSoftLogic, Local 10 is a driver that manages all the resources placed on the main CPU, such
as LED, GPIO, Modem, Watch dog, etc. If you want to use RPI or BBB to test and learn
pbsSoftLogic, you don't need to define Local IO for your project.

Run pbsSoftLogic and create a new project and open the project settings.

F File Edit Project View Tools Help

T =0T N AN N P Y ca 51 . Y T S S R A

MainPOU

E-% FBList
© Comment
{3 InputSignal
&) OutputSignal
{3 ConstantTime
{3 Constantint
{5 ConstantFloat
{3 ConstantBool
T GlobalVarinput ) Options

i

GlobalVarOutput
Grid
LuaPumpMng DriversList
LuaUDF
::gléDFz LogicScan Time{ms) 100

Protocols
TempCtr
Uility

4

General | Time Setting | LAN Setting | Stats | Licer

e | Path | Type | Enable
85 pbsSoftLogic New Driver -

Math

GonoralBo: o )
Timers Driver LOCAL_lo =]

Counters

Logical Name Liof

Process
IEC11313 192 168 1 nmz
Scheduling

HPFunctions

[« [« e (eIl e (el e« L] o]

Select GeneralBeagleBone as the RTU type and enter the controller IP address.

Right-click on the list of drivers and add a new Local_IO to the project and name it LIO.

& Options - x
General | Time Setting| LAN Setting | Stats | License | Kemel |

Drivers List

Path | Type | Enable
Logic Scan Time{ms) 100 > L0 LOCAL 10| o
RTU GeneralBeagleBone
RTUIP 192 [1e8 | 7

Delste
Configuaion

Delete
Lagic

R t
Save Exit Contioler
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Double-click on LIO Driver and you will see the following screen:

' pbsSoftLogic Editor

File
Cptions

<Fuml wersion=T1.072:

COPCSrvTags:
<Wersion>1.0.0</Version>
<Tag Name="3¥3.Reset™ Type="3¥3" Init=Mowr
<Tay Name="3T3.WUDTEnable™ Type=r3vyan
<Tag Name="3¥3.ModemPWU" Type="37Y3"
<Tag Name="3¥3.ResectFactory" Type="3¥3"
<Tag Name="23%73.ModemConnectCmd®™ Type="37T3"
<Tag Name="27T3.ModemZonnected” Type="3T3"
<Tag Name="3¥3.ModemB33I" Type="3v¥a"
<Tay MName="GPIO DIL™ Type="DI" Initc="0"
<Tay MName="GPIO DIZ™ Type="DI" Initc="0"
<Tayg MName="GPIQO DI3™ Type="DI" Initc="0"
<Tay MName="GPIQO DI4™ Type="DI" Initc="0"
<Tay MName="GPIQ DIS™ Type="DI" Initc="0"
<Tag MName="GPICO DIG™ Type="DI" Initc="0"
<Tag MName="GPICO DITT Type="DI" Initc="0"
<Tag MName="GPICO DIS™ Type="DI" Initc="0"
<Tag MName="GPIC0 DOL™ Type="Do" Inic="0"
<Tag MName="GPIC0 DOZ™ Type="DO" Inic="0"
<Tag MName="GPIC0 DO3™ Type="Do" Inic="0"
<Tay MName="GPIO DO4" Type="Do" Init=ron
<Tay MName="GPIO DOS"™ Type="Dof™ Init=ron
<Tay MName="GPIO DO&"™ Type="Dof™ Init=ron
<Tay MName="GPIO DOT'"™ Type="Dof™ Init=ron
<Tagy MName="GPIO DOS"™ Type="DoT" Init=ron

</ OPCarvTagss

I

Init="a0"

Init="Q"

Address="0" /=
Address="1" /=
Init="0" Address="2" />
Init="0" Address="3" /=
Address="4" /=
Init="0" Address="5" />
Init="0" Address="g" />

Lddress="1" />
Lddress="z" />
Address="3" /=
Address=r4r />
Address="5" />
Address="g" />
Address=m7r" S
Address="g" />
Lddress=rm1r" /=
Lddress=rar S
Lddress="3rT" f>
Lddress=rgr fo
Lddress=rE5r S
Lddress="g" />
Lddress=m7r Jo
Lddress=rg" />

You can use the above tags in your logic:

SYS.Reset : when SYS.Reset setto 1 , for value more than

watch dog time, will reset RPI-BBB.

SYS.WDTEnable : if set Init to 0, WDT is disabled , when set to 60 for defining 60 sec WDT . If

you need more WDT time, increase this value.

SYS.ModemPW: You can consider a 4G modem for your board and connect its power to GPIO

and turn the modem on/off from the program. If set to 0, it means you don't have a modem on
the board, otherwise the GPIO number should be set to SYS.ModemPW for the initial value.

SYS.ResetFactory : You can consider a GPIO as a factory reset button to delete the pbsSoftLogic

logic and configuration files. Every time you press the Factory Reset button and hold it for more

than 10 seconds, the LocallO Driver deletes the configuration and logic files.
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If the initial value is set to 0, it means you do not have the Factory Reset button; otherwise the
GPIO number should be set as the initial value.

SYS.ModemConnectCMD : Changing from 0 to 1 turns the modem on and tries to connect to
the mobile network. Changing from 1 to 0 turns the modem off.

SYS.ModemConnected: When it changes to 1, it indicates that the modem is properly
connected to the network.

SYS.ModemRSSI : Shows Modem RSSI signal .

You can design up to 64 GPIOs as digital inputs or outputs on your board. To configure the GPIO
software on your RPi or BBB, you should refer to their manual. We assume that you have
configured the GPIOs and have one number for each GPIO.

If you don't have GPIO on your board that you want to be controlled by pbsSoftLogic, set all
initial values for signals of type DI/DO to O.

Otherwise you can add or remove tags from the GPIO list. You can change the name and set the
initial value to the GPIO number. The tag address must be unique for each DI or DO type.

Suppose you have four GPIOs as DI with GPIO numbers 5,6,7,8 and two LEDs with GPIO
numbers 10,11. The GPIO list will be as follows:

File
Optionz

<?Hml version="1.0"2>
<OPCErvTags>
<Versionx1.0.0</Version>
<Tag Mame="3¥3.Reset" Type="3I¥3" Init="0" Lddress="0" />
<Tag MNawme="3¥3.WDTEnakhle™ Type="3IT¥3" Init="60" ALddress="1" />
<Tag MNawe="373.ModemPU"™ Type="3IT¥3"™ Init="0" Address="z2" />
<Tag MNawme="373.ResetFactory” Type="3¥3" Init="0" Aiddress="3" />
<Tay MName="373.ModemConnectCmd™ Type="3T3" Init="0" Address="4" /=
<Tay Mame="373.ModemZonnected” Type="3¥3" Init="0" Address="&" />
<Tag MName="373.ModemR3I3I" Type="3¥3" Init="0" iddress="a" /=
«Tay MName="GPIO DI1"™ Type="DI" Init="5" Address=r1" I
«Tay MName="GPIO DIZ"™ Type="DI" Init="g" Address="a" I
«Tay Name="GPIO DIF"™ Type="DI" Initc="7" Address="3" I
<Tag MName="GPIO DI4"™ Type="DI" Init="3" Address="4" £
<Tag Name="LED RUN" Type="DO" Init="10" Address="1" o
| <Tag MName="LED ERR"™ Type="DO" Init="11" Address="z2" o

</ OPCA3rvTags:
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Now suppose you want to create a pulse generator and connect it to the Run LED. From the
Timer Function Blocks, drag and drop a PulseGen function and place it on the MainPOU.

24 pbsSoftLogic Ver 5.0 - [BPIG202xmI]
. File Edit Project View Tools Help NI

g2 = A = = N 23 S A e T T R

% FBList

<) Comment
{3 InputSignal

&) OutputSignal

{3 ConstantTime
{3 Constantint

{5 ConstaniFloat
{3 ConstantBool

{5 GlobalVarinput
&) GlobalVarQutput
] Grid

+] LuaPumpMng

+] LuaUDF
+] LuaUDF2
H NIGC

}] Protocols
3] TempCtri

T FB Instances

-4 PulseGen
PulseGen2

Figure  None
LeftPortl True
LeftPorts 1
LeftPorts 4
Maximum 1000x2000 |
Minimum 20x20
Orientatic Horizontal
RightPort True
RightPort 1
RightPort 4
Selection VSFBEditor.
Shadowe: False
~ Behavior
AutoResc True
Copyable True
Deletable True
Dragging! VSFBEditor.

. <

[ IEC11313
[#] Scheduling
[#] HPFunctions

AutoRescales
Whether this object
automatically rescales its ap_..

Drag a Constant Bool and connect to Trg input of PulseGen FB .

Drag a constant time and connect to Time input of Pulsegen FB.

Drag an OutputSignal and connect to Q Output of FB .

Save the project and transfer the Logic and Configuration to the RPI-BBB and restart it.

1]
Is  Help

o] AT & & E 2] ] e @ el el 2| |

Save, Comile Transfer Logic

dainPOQU

B ®|w|c|s| |

&3l 2] |ele

Transfer Configuration
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Configuration File Transferred by 35H, Do you Want to Restart RTU?

It takes 40 seconds for the RPI-BBB to boot and run the pbsSoftlogic runtime kernel. After that,
you can connect to it and monitor your logic.

Click on connect to controller button and it will monitor your logic.

Connect to Contraoller
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And the RPI_BB if you setup GPIOs properly, RUN LED flashes on and off every second.

In pbsSoftLogic, the default password for root is root. But if you change it, you need to change

it in the tools option menu.

a5 pbsSoftLogic Options

FB Back Color . FE Back Color =

LMP FB Back Color | W Tel -]

FTP/SFTP Port [22 I™ Enable Encryption

Encryption Key( 16 char)
v Use 55H |

Linwx User

User Password
LMP Time (msec)
LMP TCP Port

After changing the password, close and re-run pbsSoftLogic IDE.
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3- Protocol Configuration

To use protocols such as Modbus, DNP3, IEC104, MQTT, ... you need to add the appropriate
driver to your project. For detailed explanations, please refer to the pbsSoftLogic user guide. In
This section shows the serial port settings.

When you want to use serial ports in pbsSoftLogic, you need to use the serial port names.

From BeagleBone Black Manual :

The BeagleBone Black has four serial port UARTSs, which are named /dev/ttyO1, /dev/ityO2,
/devi/ttyO4, and /dev/ttyO5. Each UART connects to a receiver (RX) and transmitter (TX) .

Suppose you want to define a Modbus Master for the UART1 of BBB for the project.

Right-click in the driver list and add Modbus Master Driver. For example, name it MM1.

B Options - x
General | Time Settingl LAN Settingl Stats I Licensel Kemell

Drivers List
Path | Type | Enable
Logic Scan Timefms) 100 [> Lio ALID LOCAL_ID

a5l pbsSoftLogic New Driver

RTU IEenenaIBeagIeBnne -
Driver IModhusMasler j
N

ATU IP fez [ea [1 [T ame |1

Instance 1

Make Driver

Delete
Configuation

Delete
Logic

Reset
Save Exit Contoler
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Add One Modbus Slave Driver and name it MS1.

W8 Options = x

General | Time Setting | LAN SEltingl Stats | Licensel Kemell

Drivers List
Path | Type | Enable
Logic Scan Time{ms) 100 L ! ULl &
MM \MM1 ModbusMaster v
| I— | I— | I— - 1 —
o pbsSoftLogic New Driver = x
RTU IGenelaIBeagleBune -
Driver IModbusSIave j
Name M51
RTUIP [s2 [1e8 1 7 I
Instance 1

Delete
Configuration

5 . Reset Delete
ave E xit Controfler Logic

Keep the instance number 1 for both drivers. The instance number must be unique for a driver
type. If you want to add another Modbus Master to the project, you must change the instance
to 2 for the second driver.

Double-click on MM1 Driver and you will see the following screen:

8 pbsSoftogic Modbus Master Editor
File
Options Blocks Tags Help

<reml

Physical Layer Serial z <opta

11.0.0¢/Veraions
Serial <Home> Phyatenllayers/ N>

escyR3232 , R4S , R3424 , TCP</Descr
alue>RS2IZe/ Values

COM Port Name fdevityO1

rii=n 2600 P <Niame > COMPoTE </ Name>
<beacsSerial Port for Communication 1,2,3,4,5,...</besc>
Data Bit 8 . <Values1</Va

<Hade>
SRl 1 v <Hame>COMPOTTHiame </ iane>
; <DescsSerial Fort Name for Communication , if Blank Use COMPort Num</Desc
Parity Mane v <yalnes/dev/EEyol</ Value>
</Mode>
<Hode>
— <Hame>BaudRate </ Name>
<Deac>9600, 19200, 36400, 52700, 115200</Deac>
<Value>5800</Value>
TCP Port 502 ity
<MName> DAt aB1L </ Name>
<Deac>7,8</Descr
<Valuese/Value>
Cantinuous Poll True ~ z;]':::”
<Meme>StopBit </ Nane>
DiagMade False - <Dasc>1,2</Dase>
<Values1</Value>
Write By Change True = e
<HamesParty</Nase>
Enable Buffering False v <Dese:None, Even, Oud</ Deses
<ValueKones/Value>
</Noe>
Instance 1 <Node>
“Meme> Instance/Name>
<Dase> Instance</Dasc>
Value>1</Valu
</Node>

<Node>
Update <Tame>TCPPoEL </ Hame>

<Desc:TCPPore</Deacs
<Value>502</Value>
</Node>
<Hode>
<Heume>ContPolle/Nasme>
<lesc:Continous polling of Slaves , i= Ensble , O = Poll Slave by Syscem.Poll Signalc/Descs
<Valus>1</Values
</Node>
<Hode>
Mame: UnkeUpSer ing</Name>
<Descouill send to modbus slave for vaking up device for communication .Only support for R3232 Node ,ContPoll must be O and Polling control in

Wakelp String

www.pbscontrol.com Page 13




Pbs-RPI-BBB User’s Manual Ver 1.0 2024

You need to use the serial port name as the COM port name and set the other parameters.

Likewise, you should use the serial port name as the COM port name for modbus Slave Driver.

1 pbsSoftLogic Modbus Slave Editor (CAPIP2025\pbsSoftLogic\PSLE\Sample\RPI_BBEAMS 1) - m} *

File Edit Help

o MM IS #Modbus

[l\f; Click here to add filter criteria | ]

Sarameters Tags

Physical Layer TCP Configuration General Configuration

O Serial O TCP TCP Port 502 = Slave Address 2 E|

Serial Configuration

Timeout (5) 20
Corm port COhAT v Protocol RTU v

Physmia\ Layer 100

Scan Time (ms)
Comm port Name fdev,fttyO2| Flow Control None <3 Instarice 1 v
Baud Rate 9600 v Stop Bits 1 e Dizgnostic Mode False -
Drata Bit g v Parity Mare v

For protocol configuration details, please refer to the pbsSoftLogic user guide for each protocol.

If you want to connect a modem to your board, you need to rename the modem serial port to
/dev/ttyModem . You can do this by editing the /etc/udev/rules.d folder and adding a new rule
to rename the modem serial port like the following example:

SUBSYSTEM=="tty" ACTION=="add", KERNEL=="ttyUSB[0-9]*", ATTRS{idVendor}=="05c6",
ATTRS{idProduct}=="9090", ENV{ID_USB_INTERFACE_NUM}=="03", SYMLINK+="ttyModem "
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