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. Introduction

This document describes how the UDPIOServer component works, and how to set it up and use it with the CDP
system.

The UDPIOServer is used for sending and/or receiving UDP (User Datagram Protocol) packets containing Signal
data.

The UDPIOServer component has the following features:

® Input or output 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.
O NOTE: Routing may be set in the UDPIOServer component XML file too, unlike most other

IOServers.

® 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.

e Send frequency, target address/port, receive port and network interface to use is specified in the XML
file.

® Incoming packets may be verified. The default implementation only checks that the packet size is
correct. (For more fine-grained verification of packets, please refer to the Programmer Manual)
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2 . Application Configuration

2.1. About

This chapter describes how to instantiate the UDPIOServer component within a CDP application. For
instructions on compiling and linking UDPIOServerLib into a CDP application project, please refer to the
Programmer Manual.

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

Add the following to your project's Application.xml:
Inside the <Conmponent s> element, add an instance of an UDPIOServer component, for instance:
<Component Name="UDPIOServer" src="Components/UDPIOServer.xml"></Component>

Or, inside the <Subconponent s> element, add:
<Subcomponent Name="UDPIOServer" Model="UDPIOServer" src="Components/UDPIOServer.xml"></Subcomponent>
This will tell CDP to initialize a component named “UDPIOServer” from a component file located at

“Components/UDPIOServer.xml”. Make sure that your Models\ folder contains an UDPIOServer.xml model file,
or the component will not be initialized correctly. It should also contain the SignalTwoWay *.xml model files.
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3 . UDPIOServer Configuration

3.1. About

Configuration is done by modifying the component XML file. It should not be necessary to modify the model
XML file(s). See the Appendix for an example UDPIOServer component XML file.

3.2. Generic component configuration

The send frequency is specified by the component's standard fs element.
This means sending is done from the Online state.

The UDPIOServer may be activated and suspended using standard Activate and Suspend messages.
Unlike most other IOServers, it is possible to set the signal routing in the UDPIOServer component XML file.

The UDPIOServer component has these generic component elements:

3.2.1. Signals
Signal Description
Time The relative time.

3.2.2. Parameters

Parameter Description

SignalTimeout Timeout duration before Transmission Error alarm is triggered. (Inherited from 10Server)
3.2.3. Alarms

Alarm Description

Transmission Error

Alarm raised if we didn't receive packets in time. (Inherited from 10Server)

3.3. IOConfig element

The I0Config XML element goes inside the Component element and contains all the Packet configurations, both
for out-going and incoming UDP packets.
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4 . UDP Packet Configuration

This chapter describes how to configure the specific UDP packets.

4. 1 . Packet element

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

Attribute Description

RemoteAddress IP-address to which the packet will be sent. When this attribute is specified, the packet is
considered an output packet, otherwise it is an input packet. A broadcast address may be
specified (for instance 10.0.2.255). (See note below).

RemotePort The port to which the packet will be sent. If not specified, port 2000 is default.

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="oOutgoing" RemoteAddress="10.0.2.255" RemotePort="2000" NetworkInterface="ETHO">
<Signal Type="double" Name="Generator" Routing="No" NetworkConvert="1"></Signal>
</Packet>
<Packet Name="Incoming" LocalPort="2000" NetworkInterface="ETHO0">
<Signal Type="short" Name="Joystick" NetworkConvert="1"></Signal>
</Packet>

4.1.1. Networklnterface 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 IP-address. To be able to
listen to 127.0.0.1, create an additional network insterface in Application.xml with this IP-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 may look strange, but is necessary since under windows, ETHO will be changed from
127.0.0.1 to the IP-address chosen by CDPNetworkSetup.
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4.2. Signal element

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

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

4.3. 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).

Component states may also be mapped to bits (see example below). The bit will be set to true when the specified
component is in the specified state. Remote components can be listed.

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>
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5 . UDPIOServer Displays

The UDPIOServer status and configuration can be viewed on the Web Interface.

5 1 /3 1CD Controller Application - Microsoft Internet Explorer o |
. . W Int rf | Ble Edt iew Favoites Took Help Hunls &h &z10 @z @z Ezaz Ezas
eb errace | gk » > - @@ @ S | aaress [ et rocahosty =] e
. . Google ~ [ big endian hton Gosearchweb + @acarchsie | €0~ | Popions [y - | @og >
The web interface lists the packets defined. For o8l ‘ Lo | | ez ;I
§agh signal, the .51g.na1 value and byte offset ‘Ed D i ol deod Sy o
inside the packet is listed.
EMGS_App Outgoing packets LI
Name UDP Qut
For bits inside a register, the bit number is e e ED
. . . . Message log — :
listed using the notation byteNr:bitNr. o s, e 2 e
Components enerator
EMGE_App g gab\esseed g
Note: ::El"g‘"fh‘o 16 CableTension o
24 Alarms 4
The Application\WebServer directory must be Remotaaneiio e o o
. AHCwWinch
from CDP 2.2.0.4 or newer to display the EETI i o beon ncacers o o
b e sser larms Pumps
packets as shown in the figure. UDPI0Server Ze A .
251 tPumpl thermistor fl
25:2 :Pump2 overload 0
25:3 tPump2 thermistor fl
25:4 :Pump3 overload 0
: 1Pum hermistor :
e Eia i
270 tHPU Running fl
27:1 :Pumpl Running mode 0
27:2 :Pump2 Running mode o
27:3 :Pump3 Running mode o =l
{&] Done: [ [ Trusted sies i
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6 - Appendix

6.1. UDPIOServer example component file

<?xml version="1.0" encoding="1s0-8859-1"7>

<Component Name="UDPIOServer" Model="UDPIOServer">
<Activate>1l</Activate>
<fs>10</fs>

<Description>
<! [CDATA[Send and receive preconfigured UDP packets.]]>
</Description>

<Ioconfig>

<Packet Name="UDP out" RemoteAddress="10.0.2.255" RemotePort="2000" NetworkInterface="ETHO">

i "double" Name="Generator" unit="m/s" Routing="Sinus.output" NetworkConvert
double" Name="cCableSpeed" unit="m/s" Routing ncoder.output" NetworkConvert
<Signal Type="double" Name="cCableTension" uUnit="t" Routing="Loadcell.Load" NetworkConvert=

1"></signal>
"></signal>
"></signal>

'SpoolingDevice encoder error"

="SpoolingDevice encoderl alarm" Routing="No"></Bit>
<Bit Nr= Name="SpoolingDevice encoder2 alarm" Routing="No"></Bit>
</Signal>
<!-- Alarm's Signalout signal is routed to these signals. -->
i "unsigned char" Name="Alarms Pumps" NetworkConver

'Pumpl overload" Routing="No" Descriptiol reported overload alarm."></Bit>
'Pumpl thermistor" i 0" Descriptiol reported thermistor alarm.'"></Bit>
'Pump2 overload" o" reported overload alarm."></Bit>
'Pump2 thermistor" o" reported thermistor alarm.'"></Bit>
'‘Pump3 overload" o" reported overload alarm."></Bit>
Name="Pump3 thermistor" Routing="No" Description="Pump3 reported thermistor alarm."></Bit>
</Signal>
<!-- Map component states to bits in a “register” -->

"unsigned short" Name="Status" NetworkConvert="1">
HPU"

Name="HPU Running" Ccomponent=
'Pumpl Running mode" Component PU.Pumpl" Running"></Bit>
'Pump2 Running mode" Component PU.Pump2" Running"></Bit>
Name="Pump3 Running mode" Component="HPU.Pump3" State="Running"></Bit>

State="Running'"></Bit>

<Bit Nr=
</Signal>
</Packet>

<Packet Name="PacketIn" LocalPort="2000" NetworkInterface="ETHO">
<Signal Type="unsigned char" Name="BinaryInSignals" NetworkConvert="1">
<Bit Nr="0" Name="Joystick_Request" Description="Request thruster for command"></Bit>
</Signal>
<Signal Type="short" Name="Joystick_Alive" un ' Description=""
<Signal Type="short" Name="Command_Position_Order" Unit="%" Description=""
</Packet>

NetworkConvert="1"></Signal>
NetworkConvert="1"></Signal>

</I0Config>

<Signals>
<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 packets in time.."></Alarm>
</Alarms>
<Parameters>

<Parma Name="SignalTimeout" value="1.1" Unit="s" Description="Timeout before Transmission Error alarm."></Parma>
</Parameters>

</Component>
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