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This document describes how the UDP2SQLLogger CDP application works and how to configure and use it.
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. Infroduction

The UDP2SQLLogger is an exsample CDP application and component used for receiving UDP (User Datagram
Protocol) packets containing data to be logged to an SQL database.

The UDP2SQLLogger application has the following features:

Input UDP packets are defined by packet descriptions in the component XML file. Signals are created
for each item in the packet and routing is done like for other CDP signals.

The data in the packets consists of either standard CDP Signals, or registers where each bit may be
mapped to either a bool Signal or a component state.

Uses the UDPIOServer component for receiving UDP packets and extracting the Signal data.

Uses the SQLLogger component from CDP2SQL to log the Signal data to an SQLite3 database.

This kind of configuration means that the source of the data we are interested in logging does not need to know
about CDP. It only needs to feed out the signal data to log in a well-defined UDP packet sent to the
UDP2SQLLogger application.

Component Diagram: Logging UDP to SQL

UDP2SOLLogger

Data source

D=
LUDPIOSerer

SOLLogger

SQLite3 database

Hllustration 1: Component Diagram for UDP2SQLLogger application
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2. Application Configuration

2.1. About
This chapter describes how to use the UDP2SQLLogger component within a CDP application.

2.2. How to add the UDP2SQLLogger component to a CDP Application

Add the following to your project's Application.xml:

Inside the <Conponent s> element, add an instance of an UDPIOServer component, for instance:

<Component Name="UDP2SQLLogger" Model="UDP2SQLLogger"></Component>
<Component Name="UDPIOServer" Model="UDPIOServer"></Component>
<Component Name="SQLLogger" Model="SQLLogger"></Component>

This will tell CDP to initialize three components named from component XML files located in “Components”
folder.
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3. Component Configuration

3.1. About

Configuration is done by modifying the component XML files. It should not be necessary to modify the model
XML file(s). For this application, the relevant component XML files are:

e UDPIOServer.xml

® SQLLogger.xml

e UDP2SQLLogger.xml
These should all be found in Application/Components of the sample application.

3.2. UDPIOServer component configuration

Please refer to the UDPIOServer component User Manual for details. This document will only go into those
settings that are needed for setting up logging.

3.2.1. I0Config element

The IOConfig XML element goes inside the Component element and contains all the Packet configurations,
both for out-going and incoming UDP packets. For logging purposes, we are only interested in incoming
packets.

3.2.2. Packet element

The Packet XML element defines a UDP packet to be sent or received.
The following attributes are relevant for our use of the Packet element:

Attribute Description
Localport May be specified for input packets to override the default port 2000.

NetworkInterface [ ocal ethernet interface to use. Must match an interface listed in Application.xml. (See
note below)

Example XML:
<Packet Name="Incoming" LocalPort="2020" NetworkInterface="ETHO">
<Signal Type="double" Name="Incoming_Double" NetworkConvert="1"></Signal>
</Packet>

3.2.3. Networkinterface attribute

Note that the ETHO interface is handled specially in Windows, meaning that it will use the default network
interface selected by CDPNetworkSetup.

Also note that listening on 127.0.0.1 is not the same as listening on the computer's [P-address. To be able to
listen to 127.0.0.1, create an additional network interface in Application.xml with this [P-address, like this:

<!-- NetworkInterfaces -->
<NetworkInterface Name="ETHO" IPAddress="127.0.0.1" SubnetMask="255.255.255.0"></NetworkInterface>
<NetworkInterface Name="ETH1" IPAddress="127.0.0.1" SubnetMask="255.255.255.0"></NetworkInterface>

This is necessary since under windows, ETHO will be changed from 127.0.0.1 to the IP-address chosen by
CDPNetworkSetup.

5/11



Industrial Control Design AS
UDP2SQLLogger v0.2 User Manual, rev. PA2

3.2.4. Signal element

One or more Signal elements go inside the Packet element to make up the data that is received using UDP.

The following attributes are special for the Signal element in this context:

Attribute Description

NetworkConvert May be set to indicate that the data should be converted to/from network format (big-endian format).
The default is to not convert.

Type The number type of the signal. Valid values include: double, float, int, short, unsigned int, unsigned
short, unsigned char.

Example XML:
<Signal Type="double" Name="Generator" Routing="Sinus.Output" NetworkConvert="1"></Signal>

3.2.5. Bit element

The Bit element is used to specify registers, or collection of bits. It goes inside the Signal element, where Bit
elements define bool signals for each bit. (A bit behaves like a Signal of type bool).

Example XML:
<signal Type="unsigned short" Name="Status" NetworkConvert="1"> .
<Bit Nr="0" Name="HPU Running" Component="HPU" State="Running"></Bit>

<Bit Nr="1" Name="Pumpl Running mode" Component="HPU.Pumpl" State="Running"></Bit>

<Bit Nr="2" Name="Pump2 Running mode" Component="HPU.Pump2" State="Running"></Bit>

<Bit Nr="3" Name="Pump3 Running mode" Component="HPU.Pump3" State="Running"></Bit>
</Signal>

3.3. SQLLogger component configuration

Please refer to the CDP2SQL User Manual for details. This document will only go into those settings that are
needed for setting up logging with UDP.

3.3.1. SignalGroup element
This is where we add all the signals that we wish to log. Example XML:

<SignalGroup>
<SignalSource Name="DoubleSig" Type="double" Routing="UDPIOServer.Incoming Double"></SignalSource>
<SignalSource Name="IntSig" Type="int" Routing="UDPIOServer.Incoming Int"></SignalSource>
</SignalGroup>

3.3.2. SignalSource

A signal to be logged as part of a SignalGroup. Example XML:

<SignalSource Name="DoubleSig" Type="double" Routing="UDPIOServer.Incoming Double"></SignalSource>

3.3.3. Attributes

Attribute Name Description
Name The signal name, which will also be used as column name in the signal logging table.
Type Signal data type that will get converted to valid SQL before creating the table.

Valid options include 'double'’, 'int', and "bool".

Routing The actual signal that we want to log. We'll want to use this to route the signal data from the
UDPIOServer component.

3.4. UDP2SQLLogger component configuration

The UDP2SQLLogger component currently has no modifiable configuration. Defaults should suffice.
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4. Demo Application

4.1. Running a demo

To run the demo application, enter the 'Application' directory and run the 'CDP.exe' binary. This will start
the application with the default example configuration.

tion\CDP.exe
£i:89
CDP Version 2.3.1.6.

Libraries included in build:

UDP25QLib build date: Thu Febh 12 11:58:82 2609

UDPIOServerLib build date: UWed Oct 297 18:47:36 28088 Uerzion 1.6

Thu Jan 22 16:86:57 2887 Uerzion 2.3.1.6
Mon Jan 26 12:5%:22 2807 Uersion 8.2

CDP build date:
CDP23QLLib build date:
% Thu Feb 12 20097 =
11:51:43.741 WARNIMG: This is a DEMO ONLY? Functional limitations apply?
11:51:43.762 TestUDP25QLLogger: WorkerTask started.
11:51:4%.?&9 IUDPPacket::ReceiueIhread(): Listening on 18.8.2.218:2828 for UDFP p|
‘PacketIn’.
:43.798 lehServer: Starting WehServer on B.A.A.A:80
11:51:43.886 Messenger is using ip-address 10.8.2.218:2048 (subnetmask 255.255.
255 .8>.

Goto the web interface of the CDP application in a web browser (IE or Firefox) or at http://localhost:80/ or use
CDPBrowser. Click your way into the SQLLogger component. Set the 'LogControl' signal to 'l' to start
logging. Notice that the row count 'SignalTableRows' increases.

) TestUDP250LLogger - Mozilla Firefox (=13
El Rediger Vis Historkk Bokmerker Verktey Hielp
@ - c ‘et | @ |http:/focahost/ \ J.
Ly ‘I Username: SuperUser " Display level
C EI D n Access level:  System Jﬁ Systemn -
on F F ol ~
TestUDP2SQLLogger i‘n?;;ﬂ name Value Unit  Routing Description
LogCoentrol 1 Mo routing Start/stop logging (also sets log frequency if
Message log enabled in xmll.
Legout Outputs
Frocess Timer 1R T4 =/= Mo routing Process run time each =.
C nin < Mo routing Froceszs interval [=].
Ompo Count Mo routing The number of samples in the event buffer.
TestUDP25QLLo Count__No routing The number of samples in the signal buffer.
U Count The number of samples in the event table,
u 17| Count The number of samples in the signal table.

SQLLogger

oo

Filtar oans 15 R
>

However, since the component is not yet receiving any UDP packets, all the logged signals have zero values.
We'll need some way of sending UDP packets to it.
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4.2, Sending UDP packets for testing

Industrial Control Design AS
UDP2SQLLogger v0.2 User Manual, rev. PA2

The benefit of using UDPIOServer is that there is no dependancy on CDP for the system producing the data we
want to log. As such, there is an example Ruby script for sending a handful of UDP packets to the

UDPIOServer.

Open a console, go into the demo application directory and run:

ruby test send udp.rb

[your IP adress]

Note that you cannot use localhost IP adress 127.0.0.1, as CDP will by default bind to the configured network
adaptor when specifying localhost. (See NetworkInterface attribute above for details.)

AWINDOWS\system3 2\cmd.exe

Work+Applications“Loggers“\UDP25QLLogger~Application>ruby send_test_upd.rb 1B.Il
A.2.218

B. Sending
Sending
Sending
Sending

Sending
Sending
Sending
Sending
Sending
Sending
Done .

E-I--E% [T f =)o

D:s\WorksApplications\Lo

ers UDP2SQLLo

You should then see the Signal values change in both UDPIOServer component and SQLLogger. The
DoubleSig signal should approach PI as ten packets are sent. Later you can also inspect the cdp2sqgl.db file
using an SQLite3 client to see that the data values were logged.

D TestUDP250L Logger - Mozilla Firefox

]=1ES)

Eil Rediger Vis Higtorikk Bokmerker Verktgy  Hielp
@ ¥ c faf | @ | http:/focalhost/ o
""I Username: SuperUser " Display level
C EI D n Access level:  System ;‘ System b
TestUDP2SQLLogger Islll?;:lc"i; name Value Unit Routing Description
LogControl 1 Mo routing Start/stop logging (also zets log frequency if
Message log enabled.in.xmll.
Legout Outputs
Frocess Timer Mo reuting Process run time each s.
5 a ricd = Mo routing Broc nterval [=].
ompenents Events Count Mo routing The er of samples in the event buffer,
feredSignals 0. Count Mo rout The number of samples in the signal buffer,
EventTable N Count Mo rout The number of sarmples in the svent table.
SignalTable s 231 Count Mo rout The number of samples
CoukleSig 11415597 Server.Inceming_Double
IntSig 1111104 r.Incoming_Int
27 r.Incoming UChar
3 r.Incoming, Binary
1 r.Inc_Bin_0
o TR S I—
0O Inc_Bin_2
1 er.Inc_Bin_3

Filtar cmme 1 T1

~F

1

Alternatively you can also set up a separate CDP application with a UDPIOServer configured for sending UDP

packets. Refer to the UDPIOServer User Manual for details.
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5 . Appendix

5.1. Sample Configuration

5.1.1. UDPIOServer.xml

<?xml version="1.0" encoding="iso-8859-1"7?>

<Component Name="UDPIOServer" Model="UDPIOServer">
<OverrideState>Online</OverrideState>
<Debug>1</Debug>
<Activate>1</Activate>
<fs>1</fs>

<Description>
<! [CDATA[Receive preconfigured UDP packets.]]>
</Description>

<IOConfig>
Ll==
* Listen on port 2020 for UDP packets with data to log.
* The data is, in order:
= = double,
* - unsigned int,
* - unsigned char and
* - four bits wrapped in an unsigned char.

-—>

<Packet Name="PacketIn" LocalPort="2020" NetworkInterface="ETHO" >
<Signal Type="double" Name="Incoming Double" Description="Incoming" NetworkConvert="1"></Signal>
<Signal Type="unsigned int" Name="Incoming Int" Description="Incoming" NetworkConvert="1"></Signal>
<Signal Type="unsigned char" Name="Incoming UChar" Description="Incoming" NetworkConvert="1"></Signal>
<Signal Type="unsigned char" Name="Incoming Binary" Description="Bits" NetworkConvert="1">

<Bit Nr="0" Name="Inc Bin 0" Description="Binary digit."></Bit>
<Bit Nr="1" Name="Inc Bin 1" Description="Binary digit."></Bit>
<Bit Nr="2" Name="Inc Bin 2" Description="Binary digit."></Bit>
<Bit Nr="3" Name="Inc Bin 3" Description="Binary digit."></Bit>
</Signal>
</Packet>
</I0Config>

<Signals>
<Signal Name="Send-Receive Roundtrip time" Unit="s" Type="double" Description="The time needed to perform
one send and receive."></Signal>
<Signal Name="Time" Unit="s" Type="double" Description="The relative
time."></Signal>
</Signals>

<Alarms>
<Alarm Name="Transmission Error" Level="Warning" Enabled="1" Text="Didn't receive all packets in time.."
Unacknowledged="0"></Alarm>
</Alarms>
<Parameters>
<Parma Name="SignalTimeout" Value="1.1" DefaultValue="1" PreviousValue="0.1" TimeLastChanged="Sun Nov 21
15:40:06 2004" Description="Timeout before setting Transmission Error alarm."></Parma>
</Parameters>
<Subcomponents></Subcomponents>

<RemoteComponents></RemoteComponents>

</Component>
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5.1.2. SQLLogger.xml

<?xml version="1.0" encoding="iso-8859-1"?>

<Component Name="SQLLogger" Model="SQLLogger">
<Activate>1</Activate>
<fs>3</fs>
<InitialState></InitialState>

<Description><! [CDATA [
Component for logging CDP signals/events to a SQL database.
11></Description>

<Database DBName="cdp2sqgl.db" Type="sglite3"></Database>

<LogControl TimeFormat="0" TransactionRetry="5">

<Signallogging LogFs="10" LogControlFs="1">
<BufferOptions BufferSize="10" BufferKeep="10" BufferFlush="10"></BufferOptions>
<TableOptions MaxRows="999" OverflowMethod="0" OverwriteTable="1"></TableOptions>
<BurstOptions BurstFs="10" BurstPeriodMs="2000"></BurstOptions>

</Signallogging>

<EventLogging>
<BufferOptions BufferSize="10" BufferKeep="10" BufferFlush="10"></BufferOptions>
<TableOptions MaxRows="999" OverflowMethod="2" OverwriteTable="1"></TableOptions>

</EventLogging>
<QueryRequest>
<BufferOptions BufferSize="1"></BufferOptions>
</QueryRequest>
</LogControl>
<!-- We are routing in the values that UDPIOServer receives in UDP packets and preparing it for logging to
SQL. ——>
<SignalGroup>
<SignalSource Name="DoubleSig" Type="double" Routing="UDPIOServer.Incoming Double"></SignalSource>
<SignalSource Name="IntSig" Type="int" Routing="UDPIOServer.Incoming Int"></SignalSource>
<SignalSource Name="CharSig" Type="int" Routing="UDPIOServer.Incoming UChar"></SignalSource>
<SignalSource Name="BinSig" Type="int" .Incoming Binary"></SignalSource>
<SignalSource Name="Bit0" bool" .Inc_Bin 0"></SignalSource>
<SignalSource Name="Bitl" bool" .Inc_Bin_ 1"></SignalSource>
<SignalSource Name="Bit2" bool" .Inc_Bin 2"></SignalSource>
<SignalSource Name="Bit3" Type="bool" Routing="UDPIOServer.Inc Bin_ 3"></SignalSource>
</SignalGroup>
<Signals>
<Signal Name="LogControl" Input="1" Type="double" Unit="" Value="" Routing="No routing"

Description="Start/stop logging (also sets log frequency if enabled in xml)."></Signal>

<Signal Name="BufferedEvents" Input="0" Type="int" Unit="Count" Description="The number of samples in the
event buffer."></Signal>

<Signal Name="BufferedSignals" Input="0" Type="int" Unit="Count" Description="The number of samples in the
signal buffer."></Signal>

<Signal Name="EventTableRows" Input="0" Type="int" Unit="Count" Description="The number of samples in the
event table."></Signal>

<Signal Name="SignalTableRows" Input="0" Type="int" Unit="Count" Description="The number of samples in the
signal table."></Signal>

</Signals>
<Alarms>
<Alarm Name="EventTableOverflow" Group="" Level="Warning" Trig="0" Enabled="1" EnabledState="" Signal=""
Inverted="0" SignalOutSet="" Text="The event table reached the maximum number of rows." Description="The event
table reached the maximum number of rows."></Alarm>
<Alarm Name="SignalTableOverflow" Group="" Level="Warning" Trig="0" Enabled="1" EnabledState="" Signal=""
Inverted="0" SignalOutSet="" Text="The signal table reached the maximum number of rows." Description="The
signal table reached the maximum number of rows."></Alarm>
</Alarms>
<Parameters>
<Parma Name="EnableLogControl" Unit="" Value="1" Min="0" Max="1" DefaultValue="1" PreviousValue="0"

TimeLastChanged="Thu Dec 04 12:29:26 2008" Description="When set, this parameter enables the LogControl signal.
Thus, disabling control by message."></Parma>
<Parma Name="EnableDeltalLogging" Unit="" Value="0" Min="0" Max="1" DefaultValue="0" PreviousValue="1"
TimeLastChanged="Mon Jan 19 12:07:23 2009" Description="Enable logging based on change of value."></Parma>
</Parameters>
<Subcomponents></Subcomponents>

<RemoteComponents></RemoteComponents>

</Component>
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5.2. References

® Ruby scripting language
O  http://www.ruby-lang.org/en/ - Ruby home page

O  http://rubyinstaller.rubyforge.org/ — One-click installer for Ruby on Windows.
e Database GUI browsers

O  http://sqlitebrowser.sourceforge.net/ - SQLite Database Browser.
O http://code.google.com/p/sqlite-manager/ - Firefox add-on 'SQLite Manager'
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