Industrial Software Solutions

Process Control e Building Automation « SCADA Platform

pbsSoftLogic Specifications
Version 2.0.0RC19
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Industrial Software Solutions

Process Control ¢ Building Automation « SCADA Platform

Windows OS

Dot Net 3.5 VM

pbsHMI

DNP3 IEC870- Modbus OPC
Master 5 Master Master Client
Driver Driver Driver Driver

Physical Layer

DNP3 IEC870-5 Modbus Modbus
Slave Slave Master Slave
Driver Driver Driver Driver

pbsSoftLogic Virtual
Machine(pbsVM)

Linux/QNX OS Windows OS

pbsControl Platform

pbsControl Systems

Process
Building Automation
SCADA

pbsControl is control solution from pbsControl Company for
Process Control , Building Automation and SCADA projects.
pbsControl has three major elements :

1 - pbsSoftLogic - PLC/RTU programming Environment
2 - pbsHMI - HMI /SCADA Platform

3 - pbsCOMM : Modbus , DNP3,IEC870-5-101/104 ,GSP
and OPC UA Protocols

www.pbscontrol.com



http://www.pbscontrol.com/

Microsoft-

Basic concepts

» pbsSoftLogic is RTU/PLC
programming Environment from

pbsControl Company based on
IEC1131-3 Standard

» pbsSoftlogic target is running on
Embedded Linux / QNX and
Win32 /WinCE Controllers

» pbsSoftLogic is developed based on
Microsoft Dot Net and GNU/Linux
technologies

» pbsSoftLogic supported Function
block and Lua Language for i
developing control logic GNU/Linux

ang
((g\\,\g\ .\nJUaQG

Network
Protocol



Logic Development

“% §§§i5 - pbsSoftLogic Engineering
= - Develop control logic by Function Block language,
o | - Develop User defined FB by Lua
g _ 7N " SN !

- Simulate on Windows
- Transfer Configuration and logic to controllers
- Monitor Logic at runtime and update logic

TCP/IP

pbs2008RTU

MAPCSR AMS-4000GW

pbs2008RIO
Modbus Remote 1/0 |
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Power meter , Flow Computer



Specifications
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Standard Function Block Language
No Limitation in Number of Blocks and logic size
No limitation on number of FB trees

Lua Standard Scripting language for developing User define FB . No
need for cross compiling

More than 200 Ready and tested FB
User Defined Communication protocol development
Runtime kernel is ported for Embedded Linux , QNX and Win32.

Runtime kernel is developed by ANSI C and easily can be ported to other
real time OS

Modbus , DNP3 , IEC870-5-101/103/104 , SOAP ,GSP (GPRS for SCADA
Project), Siemens S7 Connect ,SQLite , MS SQL Client and OPC UA Server
protocols are supported .

Logic monitoring facility
Tag Forcing Facility
Offline Logic Simulation
Cold & Warm Logic Update




Development Environment

pbsSoftLogic supports standard Function block and Lua
Scripting languages for development of control Logic

on azdxm I
o File Edit Debug Project View Window Help [-[=]
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e FBList
- Comment
- InputSignal
- OutputSignal
=- Math
= Timers
=- Counters
#-Logical
= Process
- PID
- Integral
- Derivative
- Scale
- Filter
- Drivel

Drive2
Adlarm
DaAlarm
Totalizer
RunHours
Save8SD

- int2Float

-- Float2int

- byte2Float

- Float?byte

- Av2oo3d

- Avrage

- SavelSDV2




Ready Function Blocks

» pbsSoftLogic Supports more than 200 ready Function Blocks for easy
and free bug programming

» Math Group : Mathematical functions - Add , Subtract , Multiply , Divide
, Equal , LessThan , MoreThan , Sin, Cos ,tag, Log, Abs , ...

» Timers Group : OnTimer , OffTimer ,PulseGen,Rampgen,SinGen,..
»  Counter Group: UpCounter , DownCounter ,...

» Logical Group : Latch , RSFF , JKFF,DFF, TFF , Pack16 , UnPack16 , AND ,
OR ,XOR ,MAP,Selector ,...

» Process Group : PID, Integral , Derivative , Scale , Filter , Drivel , Drive2
, Aalarm , Dalarm , RunHours ,,,,... ...

» IECT131-3 Group : TOF, TON, TP ,SR, RS ,MUX,MAX,MIN , ...




Offline Logic Simulation Graphic Programming
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User Defined Function Block Editor

» pbsSoftLogic is powered by Lua Scripting language
for developing user defined FB

» Lua - is one of the most famous
scripting language for embedded systems

» pbsSoftLogic has built in Lua Editor and compiler
for making UDF . UDF module will run on Windows
,Linux and QNX controller . ( No Cross compiling
for Linux/WinCE/QNX Target )



http://www.lua.org/

Lua Editor and compiler

pbsControl Lua FB Editor

File  Edit

O H |4 B

LuaPumphdng. lua |

Search

Tools  Compile
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EnbCmd = 1
end
if Manualw ==0 then -——(*Remove Remote Mode *)
EnkCmd = 0O
Manual = 0O
gtatus = 0
State = O
end
if ManualWw ==2 then ——{*Start Pump *)
if (TmpState ~= 3) then —— ¢+ if Pump is not Inhikit Start it *)
if (gtopPump==0) then
BtEplmd = 1
start DT = os.time ()
State = 100
Status = 4
end
end
end

end —-1r (ManualW 0ld ~= Manuall)

if {{AutoEnable == 1) and (AutoEnable 0ld == 1)) then
EnbCmd = 1
if ({AutoCmd == 1) and (AutoeCmd 0ld == 0})
then
—— Regived Start Command in Auto Mode
StSpCmd = 1
start DT = os.time ()
State = 100
Status = 4
end
if ((Autocmd == 0) and {(AutocCmd 0ld == 11)

B -



Supported Protocols

» pbssoftLogic supports following protocols :
Modbus Master TCP/RTU , 8 different instances
Modbus Slave TCP/RTU , 4 different instance
DNP3 Slave level3 , 4 different instance
IEC870-5-101 , Slave 4 different instance
IEC870-5-104 , Slave 4 different instance
IEC870-5-103 , Master 4 different instance

GSP ( GPRS for SCADA Project) low profile Protocol for SCADA systems
based on GPRS

OPC DA2 client (Just for win32 Target)

Siemens S7-Connect

OPC UA DA Server (for ADAM-3600 & pbs2008RTU ,UNO-1252)
SQLite Server with MS SQL Server Direct Client Driver

Advantech TagLink Interface for ADAM-3600

> User Defined C API for custom Communication protocol development

» Each Communication instance accept 1024 signals

» For getting DNP and IEC870-5-104 device profile , visit
www.pbscontrol.com
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Runtime Structure

DNP3 Slave
IEC104 Slave Drlver_] Modl:[J)urisVI(\e/lraster
Driver Instance=

Instance=1
Instance=1

Modbus Master
Driver
Instance=8

Local 10 pbsSLKLX

Driver ogic solvin
Instance=1 Kernel

FB-Lua Modbus Slave
Driver

OPC UA Server Instance=1

Driver Modbus Slave
Instance=1 Driver
SQLite Instance=4
Driver

Hardware Dependent Instance=1

1 - Read Inputs { N 3 - Write Outputs

2 - Solve Logic




Driver Structure ( Master)

— Each Driver has it Thread and Tags

-Logic is reading Inputs and Writing Outputs at each cycle
—Driver is independent of other module , communicates with Third
Party and update Driver Tags

pbsSLKLX Read DI, Al Modbus Master P—
Logic solving

Driver DI, FI, Al

Kernel
FB-Lua Write DO , AO

Driver Tags Modbus
Slave Devices

DO, AO




Driver Structure Slave

-Slave drivers are reverse
-Logic will read DO, AO from Driver
—-Logic will write DI, Al , FI to Driver
—Master Device Like Will read DI, Al, FI from Driver
—Master Device will Write DO, AO, FO to Driver

pbsSLKLX
Logic Read DO , AO MOdblfS ~ -/ | DO, FO, A0
lvi ) Driver Modbus
arnl Driver Tags Master Devices

Kernel

Write DI , Al
FB-Lua

—
DI, FI, Al




Runtime Structure Specifications

» 100% isolation between Logic and
communication Driver

» Never use Logic to handling communication

» Communication Driver has Built in Tags that
should be Read/Write by Logic

» You will do integration between Drivers by
RTU Logic by Read/Write tags between
different Communication drivers




OPCErvTags=

=Wersion=1.0._0</VWersion=

=Tag

Name="R0Tagd"

Type="RAO" Init="0" Address="0" f4

<Tay Name="SYS.Reset" Type="SYS" Init="0" Address="0" />
= . <Tay Name="SYS.3GModemDN" Type="S§Y§" Init="0" Address="1" /=
Local IO rlve r <Tag Name="SYS.3GModemSignallevel” Type="SYS" Init="0" Addrez=="2" /=
<Tag Name="S§YS.Templ" Type="SY5" Init="0" Address="3" /»
+Tay Name="SYS.Temp2" Type="SY5" Init="0" Address="4" /»
<Tag Name="SYS.CNTTimer" Type="SY§" Init="200" Address="§" /=
<Tay Name="SYS.A0Range" Type="S§Y§" Init="1" Address="§" /»
H L . L <Tay Name="5¥5_ Burzer" Type="5¥5" Init="0" Address="T" [ =
4 Local IO dr|Ver IS |50|at|n9 +Tay Name="SYS.I0Scan" Type="SYS" Init="100" Address="g§" />
d f +Tag Name="S§¥YS5. Totall" Type="SY5" Init="0" Address="9" /x>
Har ware rom <Tag Name="S§¥S.Total2" Type="SY5" Init="0" Address="10" /=
prSOftLogiC Ru ntime <Tag Name="SY5.Totali" Type="S5¥S" Init="0" Address="11" ;=
<Tay Name="S§YS.Totald" Type="SYS§" Init="0" Address="12" />
Kernel <Tag Name="SYS.TotallRST" Type="S§YS" Init="0" Address="13" /=
+Tay Name="S¥S.Total2RST" Type="SYS§" Init="0" Address="14" /=
) A” Local |O Watch Dog <Tag Hame="S§Y5_ Total3RST" Type="§Y§" Init="0" iddress="1§" /=
) ) ) <Tag Name="S§YS.TotaldRST" Type="S§Y§" Init="0" Address="16" /=
LED, ... which is related <Tag Naue="RITag0" Type="RAI" Init="0" Address="0" /»
. ) <Tay Name="AITagl" Type="RAL" Init="0" Address="1" /=
to a SpECIfIC hardware will <Tag Name="RAITag2" Type="AI" Init="0" Address="2" /»
. . +Tag Name="AITag3" Type="RAI" Init="0" Address="3" ;»
define In Local IO Driver <Tag Name="DITag0® Type="DI* Init="0" Addrass="0" /»
<Tag Name="DITagl" Type="DI" Init="0" Address="1" /=
YOU can reset RTU ; Make <Tag Name="DITag2" Type="DI" Init="0" Address="2" />
<Tay Name="DITag3" Type="DI" Init="0" Address="3" />
Integ rated MOdem Off/on <Tay Name="DITagd" Type="DI" Init="0" Address="4" /»
d . I +Tag Name="DITag5" Type="DI" Init="0" Address="5" ;»
’ Rea /erte Loca IO ’ {Tag HEI[].E="IIIT-E.Q'6" TWE=IIDI" Init=|lnll Address="6” .I.I'}
k ff/ bl <Tag Mame="DITag?" Type="DI" Init="0" Address="7" /=
Ma e LED O On , Ena e {Tﬂg HEmE:,,]]uTagn" Twe:unuu Init:llnu ...a';.ddrESS:"u" J,l'}
WatCh Dog Set Al /AO <Tag Name="DOTagl" Type="D0" Init="0" Address="1" />
) +Tay Name="DOTag2" Type="D0" Init="0" Address="2" /»
Range By Local IO <Tag Name="DOTag3" Type="D0" Init="0" Address="3" /=
; <Tag Name="CNTTag0" Type="CNT" Init="0" Address="0" /=
R <Tag Name="CNTTagl" Type="CNT" Init="0" Address="1" /=
\ <Tag Name="CNTTag2" Type="CNT" Init="0" Address="2" /=
<Tay Name="CNTTag3" Type="CNT" Init="0" Address="3" /=



.~ pbsHm g —_—
== clients clients

RDBMS
= Server

pbsHMI Server

DNP3 /IEC104/GSP/OPCUA

MAPCS- AMS-4000-GW

AMS-4000-RTU

-u-uuM’

pbs2008RIO
Modbus Remote |/O |

Modbus

Power Meter - Flow Computer



IEC870-5-104 Master SCADA
Tested Connection

» TestHarness www.trianglemicroworks.com
» WinPP104 http://www.ipcomm.de/

» High-leit SCADA www.ids.de

» Cegelec ViewStar 750 Master SCADA

» pbsControl IEC870-5-104 Mater OPC Server
www.pbscontrol.com

<
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http://www.trianglemicroworks.com/
http://www.ipcomm.de/
http://www.ids.de/
http://www.pbscontrol.com/

DNP3 Master SCADA Tested
Connection

» TestHarness www.trianglemicroworks.com

» Kepware OPC Server
» ACS Master SCADA Software
» Telvent Master SCADA



http://www.trianglemicroworks.com/

